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CELLULAR FUNCTIONS

You should iry fo answer on your own before resorting to HELP,

Q1
Which one of the following organelles always
contains DNA?

A centriole

B  Golgi apparatus
C lysosome

D mitochondrion

HELP

Mitochondrial DNA is located in the matrix
or sometimes attached to the inner mitochon-
drial membrane. The DNA encodes a similar
set of rRNAs, tRNAs and essential mitochon-
drial proteins.

Q2

Which one of the following would exocrine cells
be expected to contain as a result of their func-
tion?

A increased amounts of DNA

B increased amounts of rough endoplasmic
reticulum

C increased numbers of lysosomes

D  large mitochondria

HELP

Secretory cells always have abundant rER and
Golgi apparatus. Newly made secretory pro-
leins are localised to the lumen of the rough
ER. The proteins then migrate to the Golgi
complex in the membrane-bound vesicles.

A Level 1000 Biology MCQ with HELPs f 5

Q3.

The nuclei of both plant and animal cells con-
tain one or more dense bodies known as
nucleoli, Which one of the following correctly
describes the function of nucleoli?

A the formation of new DNA molecules

B the organisation of the spindle during
nuclear division

C  the replication of mitochondria following
nuclear division

D  the formation of ribosomes

HELP

The nucleolus is a suborganelle of the
nucleus. A region of one or more chromo-
somes in the nucleolus, called the nucleolar
organiser, contains many copies of DNA
which directs the synthesis of the rRNA, rRNAs
are components of ribosomes which are
essential in protein synthesis.

Q4

Which of the following cell structures contains
the highest concentration of RNA?

A centriole B chromosome
C lysosome D nucleolus
HELP

The nucleolar organiser is a region of one
or more chromosomes in the nucleolus which
contains DNA copies that direct rRNA syn-
thesis.

Frequently Examined Questions ,
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Some fresh rat liver eocential centrifuga- ; _ _ ae
ﬂl(l;}!mlsiﬂu suhinrh"l"" dlmv:lmi‘lilullw table be-  otiC cell? (/ = present; X = absent] ay.
tion. The pl’nuuiurt‘ is show nuclear
low. sediment membranes mitochondria r1bosomgg
treatment fraction 1 A X x X
. 'ac
800 g for 10 minutes — U B X v X
d C v X X
supernatant D / / /
d
. i 2
y ) 5 minutes ——— fraction
2000 ¢ for 15 1 HELP
| A eukaryotic cell has a nuclear membran
supernatant which envelopes the nucleus. Mifochondnz
! are present for the respiratory process, and
25000 g for 15 minutes — fraction 3 ribosomes are important in translation
d
supernatant
¢ o Q.
105000 ¢ for 60 minutes —, fraction 4 ..
8 What  distinguishes 4
(g = graVitationa.l force) prokaryotic cell from a eu-
Which one of the following represents the or- karyotic cell?
der in whicl':t the organelles were removed from A Prokaryotic cells have a
the suspension? cell wall and a nucleus.
fraction 1 fraction 2 | fraction 3 | fraction 4 B Prokaryotic cells have
no membrane-bound
A | mitochondria | lysosomes nuclei ribosomes organelles.
y 8
B | lysosomes nuclei ribosomes | mitochondria C  Prokaryotic cells have a
C | mitochondria | nuclei lysosomes | ribosomes centriole.
D | nuclei mitochondria | lysosomes | ribosomes D  Prokaryotic cells have
no ribosomes.
HELP
” HELP

The heaviest cell components will sediment
first and the least dense component last. This
result in the nuclei being removed first, fol-
lowed by mitochondria, lysosomes and lastly,

the ribosomes.

Prokaryotic cells include
bacteria, and lack
mEmbrane-bound or-
ganelles, e.9: nuclear
membrane. Instead, the
nucleus is known 0s @

nucleoid.

A Level 1000 Biolo M i ﬁ i
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Q8

Which of the following is present in all eukary-
otic cells?

A cell wall
B diploid nucleus

C  flagellum
D membrane-bound organelles

1
Topic 1(a) Cell Organelles |

Q10

A piece of mammalian tissue was homogenised
and subjected to differential centrifugation. Five
subcellular fractions were investigated to deter-
mine their relative biochemical activity. The dia-
grams below, A, B, C and D, indicate the rela-
tive activity of certain biochemical processes in
these fractions.

S— A B
HELP +' g b
4] ‘0
All eukaryofic cells have organelles that are o g ""é
bound by membranes, whilst that of prokary- 2=z El8 a 2|g 2 0 o
otes lack membranes. E S| & E-. g & S8 E £
O —
<2168 <|%[§ 8§ ¢
Q9 =IE: 2 .5
: S |&2 3 2
Pancreas tissue from a freshly killed rat was re- — ===
moved, placed in warm isotonic saline solution C D
and radioactively labelled amino acids were '
added. At intervals after adding the amino ac- T ‘= 4
ids, samples of the tissue were removed, sec- g =
tions cut and the sites of radioactivity deter- T g S| o o ’§
mined. 2|~ 8 § g 2|2 ¢ 8
_ o8 =g § B|835 E E
Which one of the following represents the or- <|8 = |3 <|g 8 %’ §
der in which radioactivity appeared in or- Z = -é’ Z 2 2 8
|
ganelles? = _[—‘——rni;
; smooth rough
A Golgi endoplasmic endoplgasmic secretory Which diagram indicates the
apparatus reticulum reticulum vesicles fraction with maximum hydro-
lytic enzyme activity?
Golgi rough smooth secretor
B ° gz endoplasmic endoplasmic vesicle sy
apparatus reticulum reticulum HELP
C is chosen because the
rough smooth Golgi
" . gl secretory . ; I .
C | endoplasmic endoplasmic apparatus vesicles blgbesffloche(;n!col activ
reticulum reticulum ity is observed in the ly-
L sosomes, which are mem-
roulgh ' (sjrnOIOt .o  secretory Golgi brane-bound organelles
D [ endop eismlc e?egguixs;:nu vesicles apparatus which contain enzymes
reticulum that degrade polymers
info their monomeric sub-
units.
HELP

The labelled amino acids are first assembled
into proteins in the rough ER, where the
ribosomes are located. They then migrate to
the Golgi apparatus for modification via the
smooth ER. The proteins are then assembled
in secretory vesicles ready for secretion.

A Level 1000 Biology MCQ with HELPs £ 7
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The diagram is an outline of the prucn('lurc lfor
separation of cell components from a liver ho-
. O

mogenate in 0.25 M sucrose at 0°C.

Homogenale
|
Centrifuge at
600 g for 10 min
1

|
Supernatant

Precipitate X |

Q12

. - 1
lopic 1a) Cell ey -

The diagram shows i gl:ncmh',"c:d :m?m::l ),
Which structure replicates during mitosj. 2
generates the spindle?

Centrifuge at

10 000 g for 10 min

—
Precipitate Y

I
Supernatant

Centrifuge at

150 000 g for 10 min!

HELP

The centricle, D, iz

-
Precipitate Z

What do X, Y and Z represent?

, a small cylindrica!
Supernatant particle which rg-
diates microty-
bules in ¢ll direc-
tions, forming as-

X Y Z ters. The centricle
- - - itself is mcde of
A cell walls nuclei mitochondria micoluboles ond
endoplasmic T‘hey d uplicate dur-
B | reticulum and nuclei mitochondria ing interphase to
ribosomes form daughter
centrioles.
endoplasmic
C | reticulum and | mitochondria nuclei 13
ribosomes Q
endoplasmic What is the site of enzyme synthesis in
D nuclei mitochondria | reticulum and cells?
ribosomes A  Golgi apparatus
B  lysosome
C ribosome
HELP . .
. . D smooth endoplasmic reticulum
During centrifugation, the cell components
move up or down the medium to the level
at which the density of the medium is equal

to their own density. The nuclei, which have
the highest density, precipitate first, followed
by the next dense components, the mitochon-
dria and the ER and lastly, the ribosomes.

| Level 1000 Biology MCQ with HELPs £ g

HELP

Enzymes are proteins and protein
synthesis occurs in the ribosomes. The
Golgi apparatus processes cell mo-
terials and transports them fo ofher
parts of the cell or to the cell surfoce
membrane for secrefion. The breck-
down of structures and molecules

Frequently Examined Questions
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occurs in the lysosome. The smooth endoplas-
mic reticulum is the site of lipid and steroid
synthesis.

Q14

The diagram shows the ultrastructure of a eu-
karyotic cell. Which organelle does not contain
nucleic acid?

HELP

A represents the Golgi vesicles, which do not
contain nudeic acids, It is the site where secre-
tory proteins are first modified before they
are directed to their destination.

Q15

Some cellular organelles are bound by a single
membrane, while other organelles have two
membranes (envelopes) around them. Which one
of the following is correct?

Topic 1(a) Cell Organelles

Q16

The diagram below shows some of the structures
in an animal cell.

Which one of the structures A, B, C or D, would
be involved in the final secretion of digestive en-
zymes from this cell?

HELP

A shows a secretory vesicle which buds off
from the trans side of the Golgi complex after
the secretory proteins are processed, it will fuse
with the plasma membrane and release its
contents into the extra-cellular space.

Q17

When a glycoprotein is being synthesised for se-
cretion from a cell, which route is it most likely
to take?

A Golgi apparatus — rough en-
doplasmic reticulum —
smooth endoplasmic reticulum

single membrane two membranes
B rough endoplasmic reticulum
A | tonoplast lysosome | nucleus chloroplast — Golgi apparatus —
B | chloroplast lysosome | nucleus tonoplast smooth endoplasmic reticulum
C | nucleus chloroplast | lysosome  tonoplast C rough endoplasmic reticulum
D | nucleus lysosome chloroplast tonoplast — smooth endoplasmic
reticulum — Golgi apparatus
D smooth endoplasmic reticulum
HELP — Golgi apparatus — rough

Both the tonoplast and lysosome are organelles
which are bound by a single membrane each,
whilst the nucleus and chloroplast have 2

enveloping membranes.

| Level 1000 Biology MCQ with HELPs ?q

endoplasmic reticulum

Frequently Examined QuesﬁonsJ
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HELP

The protein pari of the glycoprotein is.filst
synthesised in the rough ER, where the ribo-
somes are situated, They then migrate through
the smooth ER to the Golgi apparatus, where
the carbohydrate chain is added on to the
profein to form the glycoprotein. They are then
directed to their destination.

Q18
The key below can be used to separate the fol-
lowing cell organelles:

nuclei, chloroplasts, mitochondria, ribosomes and
lysosomes.

i |
m
Q19

A tadpole’s tail is gradually brom
ing metamorphosis into an adult frog, whiur.
organelle increases in number in the cells of tih
tail at this time? &

A centriole

B  endoplasmic reticulum
C Golgi apparatus

D lysosome

HELP

The components in the tail of the tadpole qre
taken up in pinocytotic vesicles, which then

(i) membrane with definite pores ............ \Y {Uie }:V”h each fother, fohrmL”Q IIG" ger vesicles,
i in t ith t
(i) inner membrane with stalked particles N 'Cd l? Urz gjsefhWII ° ys;:somes and
attached ............ w are Cestoyetegy.ii? Weosomul enzymes.
(iii) inner membrane folded into thylakoids
........... X Q20
(iv) composed of one unit ............ Y Which of the following would be more prom;-
(v) composed of one large and one small Tnent in a secretory cell than in a non-secretory
sub-unit ............ Z cell?
What are V, W, X, Y and Z?
A" W X Y V4
A | chloroplasts | lysosomes nucleus ribosomes mitochondria
B | chloroplasts | nucleus lysosomes | mitochondria | ribosomes
C | mitochondria | ribosomes chloroplasts | nucleus lysosomes
D | nucleus mitochondria | chloroplasts | lysosomes ribosomes
HELP A Golgi apparatus
The nuclear membrane contains pores. The B mitochondria
stalked particles in the mitochondria are re- C pinocytotic vesicles
sponsible for electron transport during res- p
) X D  ribosomes
piratory process whilst the chloroplast pos-
sess thylakoid membranes where the light de-
pendent stage of photosynthesis occurs. HELP

| Level 1000 Biology MCQ with HELPs { 10

Secretory cells always have abundant rER and
Golgi apparatus. Newly made secretory pro-
teins are localised to the lumen of the rough
ER. The proteins then migrate to the Golgi
complex via the smooth ER.

Frequently Excminedﬂeiﬂ?jij
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Q2

\!J

Which group of structures would be clearly seen

in a suitably stained plant cell under the light

microscope?

A chilovoplasts, mitochondria, nuelei and ri-
hosomes

B chloroplasts, nucled, starch grains and vacu-
ole

¢ endoplasmic reticulum, Golgi apparatus,
mitochondria and nuclei

D endoplasmic reticulum, ribosomes, starch
grains and vacuole

HELP

Only organelles which are larger than 0.2 mm
may be viewed under the light microscope,
which excludes organelles like the mitochon-
dria, ribosomes, endoplasmic reticulum and
Golgi apparatus. All the structures in option
B may be viewed under the light microscope.

)22
Which cell components, when appropriately
stained, will be clearly visible under the high
power of the light microscope?

Topic 1{o) Cell Organelles

Qs

[rom which cell organelle are nucleic acids ab-
sent?

A chloroplast B

Golgi apparatus

C  mitochondrion D ribosome

HELP

Ribosomes contain ribosomal RNAs (ribo-
nucleic acids). Chloroplasts and mitochon-
dria contain circular DNA (deoxyribonucleic
acid), similar to those found in prokaryotic
cells; this supports the theory of endosym-
biosis. The Golgi apparatus does not con-

tain nucleic acids.

Q24

A structure, consisting of two parts and having
a diameter of 20 nm, is found attached to

membranes in cells.
What is the structure?
A Golgi apparatus B
C mitochondrion D ribosome

lysosome

HELP
The ribosome has a diameter of

about 20 nm and has two paris:

a small sub-unit and large sub-
unit. The nucleus is about 7 mm,
the mitochondrion is about
2 mm and smaller organelles like
the Golgi apparatus and lyso-

lvsosomes | mitochondria | ribosomes | starch grains
A v v v v
B v v X X
C X v v v
D X X X v
HELP

Lysosomes and mitochondria will not be
clearly seen. Ribosomes are non-membra-
nous and may not be visible. As for starch
granules, they are found within the chloro-
plasts and may be visible under a light
microscope, when stained with iodine.

‘A’ Level 1000 Biology MCQ with HELPs /@ 11

some are smaller than 0.2 mm
since they cannot be seen under
the light microscope.

Q25

Which organelles would be more prominent in
a secretory cell than in a non-secretory cell?

A  Golgi bodies
B  lysosomes

C mitochondria
D

pinocytic vesicles

Frequently Examined QuesﬁonLI
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al tissue is viewed under the

HELP mes stained anim o i
— , tory enzy Stal ficati . gk
. Il would need secrelo , ; o at %100 magnification. Whig, ., St
: "Tcrlci'(:tr(cﬁcins required in secrefions, which m](?rOSCg;I:lld b made? Obgg,
and gly {" .d by Golgi bodies. vation .
are produced ¢ A The cells had .
. 010.
bodies ang Hlit°]
Q26 _ s o miy
&b S ’
What is the order of size of cell components? B Tl}e cytoplasn, .
o tained endoplyg, .
smallest ) ¢
| t — reticulum apg tihy
— ins nuclei somes.
i ia ribosomes starch gral ' )
A mxtclyc.hondrla hloroplés mitochondria nbosomes‘ C  The cytoplasm o
?‘ :illl)z';e;mes mitochondria  chloroplasts starch grains tained many deng,
. ‘ . i es :
D | starch grains mitochondria  chloroplasts ribosom granular bodieg,
D The nuclear epy,
lope was permeatg
HELP by pores.
Ribosomes fend to be one of the srr?olle.sf
organelles in the cell. The mitochondrion is HELP

quite large, but the nuclei and the chloro-
plasts are larger than it. From the table, it can
be seen, that ribosomes is indicated as the
smallest cell structure in B and D. The largest
cell structure will have to be the nudclei.

At 100x magnification, a light microscope is
unable to allow the ultrastructure of cells 1o
be seen, such as Golgi bodies, ER, ribosomes
and nuclear pores. This is due to the lower
resolution of the microscope.

Q27 029
Cells without nucleoli die because they do not
possess

Radioactive amino acids are supplied to a cel

A  centrioles and are unable to undergo cell that uses them to make insulin.

division. e ———
B lysosomes and are unable to destroy worn e C .
out organelles. . R o B AP |
T e e
C mitochondria and are unable to obtain : '?ﬁ: ©
energy. 3 . —
D  ribosomes and are unable to manufacture ;—&%‘}W/ 2
roteins. : i
P Which route will the radioactive amino acids
take?
HELP
Nucleoli contain DNA that direct the synthesis first > last
of rRNA, components of ribosomes which are A |4 2 3 1 5
essential in protein synthesis. B 4 3 9 X 5
C |5 1 3 2 4
D |5 3 2 4 1

| Level 1000 Biology MCQ with HELPs f 12 - - - W
requently Examine
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The amino acids are first carried to the ribo-
somes, for protein manufacture. All profeins
that enter the endoplasmic reliculum are then
passed through the Golgi apparatus in a strict
sequence, followed by the secrefory vesicles.

Qo

Topic T{a) Cell Orgcnelles

HELP
Ribosomes originate from the nucleolus
and are important in the synthesis of
profeins. The lack of nucleoli results in the
absence of ribosomes, and so the offspring

cannot exist.

Q32

How do mitochondria differ from chloroplasts?
A ATP is synthesised only in mitochondria.
B DNA is found only in chloroplasts.

C  Membrane-bound enzymes are found only
in mitochondria.

D NADP is found only in chloroplasts.

HELP

Candidates must remember that NAD is found
in mitochondria, whereas NADP is found in
chloroplasts.

Q31

A strain of the African Clawed Toad, Xenopus
laevis, exists in which there is only one nucleo-
lus in the nucleus of each cell instead of the
usual two.

When such animals are mated, approximately
one quarter of the offspring have two nucleoli
per nucleus, one half have one nucleolus per
nucleus and one quarter have no nucleoli at all.
Offspring without nucleoli die about four days
after hatching.

These offspring die because they do mnot pos-

Sess

A mitochondria and are unable to obtain
energy.

B  centrioles and are unable to undergo cell
division.

C Golgi apparatus and are unable to secrete
metabolites.

D ribosomes and are unable to manufacture
proteins.

| Level 1000 Biology MCQ with HELPs 743

Radioactively-labelled amino acids are intro-
duced into a cell. In which cell structure will

the radioactivity first appear?

HELP
A: secretory vesicles; B: Golgi body, C: rough
ER, D: nucleus.

The outer membrane of the nucleus is con-
tinuous with the ER. The inner membrane
with protein acfs as an anchoring point for
the chromosomes during interphase. All pro-
teins produced by the ER are passed through
the cis-Golgi network first. Note: If DNA is
labeled with a radioactive isotope, the rate of
disappearance from the DNA is the slowest as

the DNA is very stable.

Q33
What is the function of nucleoli?

A  the formation and breakdown of the nuclear
membrane

B  the formation of centromeres
the formation of ribosomes

D the organisation of the spindle during
nuclear division

Frequently Examined QuesﬁonsJ

0
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Topic 1(a) Cell Orgonelle:\}

Q36 | —

HELP | | .
When the nucleoli forms, spindle fibers dis- Which cell (:()mpmumls.' when "ppropl’iatel
integrate ond the centrioles replicate. The next stained, will be cloarly visible under the high
r.lughn is for the nuclear membrane to form power of the light microscope?
around the chromosomes St

oo | endoplasmic | l\\
lysosomes reticulum chloroplagtg

Qa4 — v — ]

. . A

When radioactively-labelled amino acids are taken ! g

up by pancreatic acinar (secretory) cells, what is B v X

the sequence of structures in which radioactivity C % I /

will appear? D v % v
first y last o

A cvtoplasm, endoplasmic reticulum, Golgi ap- HELP
paratus _—

B cvtoplasm, lysosomes, endoplasmic reticu- Among the three organelles, the lysosomes (the
lum smallest at 0.1 = 1.0 um) and the ER cannot

C lysosomes, nucleus, Golgi apparatus be seen with a light microscope. The chloro.

X ) - ' plast, being larger at 5 — 10 M, is visible

D membrane, cytoplasm, nucleus high power up to 2000x magnification.

HELP

s Q37
The protein is synthesised in the cytoplasm i

The diagram shows the ultrastructure of a cell.

by the ribosomes, and then translocated to
the endoplasmic reticulum lumen, and later
moved to the membrane stacks on the cis face
of the Golgi complex, ready for processing
before secretion.

In which cell component is a newly synthesised
protein modified by adding carbohydrate?

Q35 c
In eukaryotic cells, transcription occurs in the

nucleus.

In which other organelle does transcription

occur?

A  endoplasmic reticulum

B  Golgi apparatus
C mitochondrion
D

HELP

A is the Golgi apparatus that helps produce
glycoproteins by adding carbohydrate to the
HELP protein molecule.

Transcription involves the formation of the
mRNA. It can occur in the nucleus, chloro-
plast and mitochondria.

ribosome

’A\’ LeVel 1000 Bio’ogy MCQ With HELPS ﬁ 14 Frequenﬂy Excmined Quele’n_S’J
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Q38
Diagram 1 shows a stagoe micromotor, on which
the graduations are 0.1 mm apart, and an ayo-
p)l‘( ¢ ,(’l.l“(llll' ias scen ”“”ll},]l i “}',lll lllllli‘(l'
SCOPE.

Diagram 2 shows a section of plant tisgsue viewod
at the same magnification,

m]mlllu||||||u\nu\nu]nnhm il

0.1 mm
diagram |

diagram 2

What is the approximate total thickness of the
cell walls between X and Y?

A 10 pm B 20 fm
C 100 pm D 200 pgm
HELP

In diagram 2, the distance between X and
Y is measured at 3 mm. In diagram 1, that
distance is equivalent to 5 fine grodualions
of the stage micrometer. Since 40 fine grodu-
ations is equal to 0.1 mm (100 4m), thus

5 fine graduations is approximately 10 4#m,

¥ Level 1000 Biology MCQ with HELPs ? 15
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I

Topic o) Cell Organelles |

239 7
What identifies a coll as a prokaryote?
A Tho DNA is associated with protein,

B The DNA is in a circular form.,

(. The DNA is in the form of a double spiral.

D The DNA is
system,

strrounded by a membrane

HELP

Prokaryote has no frue nucleus. It has single
circular DNA and there is a lack of histones.

Thoe table gives the description of four membra-
nous structures in a cell.

Which structure is correctly matched to its
function?

Structure

an uu,.mollu houmlod b\

I'unction

packing of

A \rofains two membranes, the
protetns mnvl lng.,hlv toldud
a uutwml\ of tllbt‘.b and
B acrobic sacs, each tube and sac

surrounded by a single
m(‘mbmnu

an uu,zmcllo boundod by
one membrane,
containing hydrolytic
_enzymes

respiration

C | autophagy

a stack oi vlmu,alv(l

D lipid curved sacs, each sac
synthesis surrounded by a single
membrane
HELP

Option A: Packing of proteins is carried out
by Golgi body (a stack of elongated, curved
sacs, each sac surrounded by a single
membrane).

Option B: Aerobic respiration is carried out
by mitochondrion (an organelle bounded by
two membranes, the inner highly folded).

Frequently Examined Questions i
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[ 50+
Option C: Autophagy 1s carriod out by lysc
some {an organello bounded by ono mem-

brane, containing hydrolytic enzymes).

Option D: Lipid synthesis is carried ou;\ b)’i
smooth endoplasmic reticulum (a networ OJ
lubes and sacs, cach lube ond sac surroundet

by a single membrane).

Qal

A lysosome measures 0.4 um in diameler.
What is the diameter in nm?

A 4 1m

B 40 nm

C 400 nm

D 4000 nm

HELP
1 um = 1000 nm
0.4 um = 0.4 x 1000 nm = 400 nm

Q42

What is the function of the smooth endoplasmic
reticldlum?

A aerobic respiration

B intracellular digestion
C  synthesis of steroids
D transport of proteins

HELP

Functions of the smooth endoplasmic reficu-
lum include:

Synthesis of lipids e.g. steroids.

2. Involved in carbohydrate metabolism
in liver.

3. Detoxification of drugs and other
poisons in liver.

4.  Stores calcium ions necessary for
muscle contraction,

| Lovel 1000 Biology MCQ with HELPs f 4

fopic. Ha) Lol Organe(a,

Q43
v 3 ; i JdL i
[ oukaryotic colls, nut Lol ncids aro foug I

. i wclous,
organelles other than the nucleus

Which of the following is correct?

B =
so————— o—

oot | b | e,
Ao | e | D
B| RNA D% /n\nd e —
C DI}I&RH(I RNA I)f;}{ﬁxnr
D Df;i {I}I xnd - ])NA“
HELP v

i o

Ribosomes consist of ribosomal subunits that
comprises of ribosomal RNA and profein,

Chloroplast and mitochondrion have ribosormes
and a small amount of DNA that programs
tho synthesis of some of their own proloeins,

Q44 S N
When a potassium ion (K*) passes from the soil
into the vacuole of a root cell, it encounters
some cellular barriers. Which of the following
is the most direct path the K* would take
through these barriers?

A Sccondary cell wall — plasma membrane
— thylakoid

B Primary cell wall —» secondary cell wall
- lonoplast

C  Primary cell wall — plasma membrane -
tonoplast

D Cell wall — plasma membrane -» grand

Frequently Examined Questions
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HELP

pume—

Plasmodesmats

tMidale
Iamela

vacuole

el
e

Primart
cell wal

Secondery
cell wall

Plasme
membrane

tonoplast

Plasmodesmate

Based on the above diagram, it can be seen
that the path of K* from the soil into the
vacuole of a root cell is as follows:

primary cell wall - secondary cell wall —s
plasma membrane — tonoplast — vacy-
ole

Q45

What is the function of the Golgi Body?
A aerobic respiration

B  intracellular digestion

C formation of lysosomes

D transport of proteins

HELP
Functions of the Golgi Body include:

1. Further modifying, sorting and pack-
aging the secreted profeins info vesicles.

Synthesis of secretory polysaccharides.

Formation of lysosomes.

(046

From which cell organelle are nucleic acids

present?

A smooth endoplasmic reticulum
B  Golgi apparatus
C  ribosome

D  secretory vesicles

L'A’ Level 1000 Biology MCQ with HELPs 717

Topic 1{c} Cell Orgcnellesj

HELP

Nucleic acids can be cdlassified intc DNA and
RNA. Ribosomes consist of ribosomal sub-
units each comprises of ribosomal RNA and
protein.

Q47

A sample of living cells from the pancreas in
supplied with amino acids containing the heavy
isotope of nitrogen, N,

Which structures in the cells from the pancreas
would show the highest concentration of **N?

A centrioles and nuclear envelope
endoplasmic reticulum and mitochondria

B
C lysosome and nucleus
D

ribosomes and Golgi body

HELP

Ribosomes is the site for protein synthesis.
Ribosomes translate the genetic message,
carried by mRNA into the specific amino acid
sequence of a polypeptide chain. The pro-
tein modified in the rough endoplasmic
reticulum is then transported to the Golgi
body for further modifying, sorting and pack-

aging.

Q48

The diagram shows the organelles that can be
seen with an electron microscope in a yeast cell.

glycogen
granule

Frequently Examined Questions
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Topic 1{a) Cell Orgongy ™

es

HELP

Ribosomes consist ¢f ribos
mal subunits each COMprises

ant cell of ribosomal RNA qng
Animal cell Plant c o pro

How do animal and plant cells differ from the
yeast cell?

2 loroplasts )
A | do not have free ribosomes have chlorop Chloroplast and mitochon.

have Golgi bodies do not have free ribosomes drion have ribosomes gng a

small amount of DNA ol

have centrioles do not store glycogen programs the synthesis o

store glycogen have Golgi bodies some of their own proteing.

There is an absence of DNy

and RNA in endoplasmic

HELP reficulum.
Golgi body
nucleus 50
mitochondrion Q

The table gives the description of four memby,.

free nous structures in a cell. Which structure ig
ribosomnes correctly matched to its function?
Function Structure
a network of tubes and
A packing of | sacs, each tube and sac
proteins surrounded by a single
membrane
. an organelle bounded by
B HETNIG two membranes, the
endoplasmic respiration | . . 3
glycogen reficulum inner highly folded
granule an organelle bounded by
Centrioles is only found in animal cells. C protein one membrane,
Plant cells store starch and not glycogen. synthesis containing hydrolytic
enzymes
49 a stack of elongated,
Q4¢ D lipid curved sacs, each sac
[n eukaryotic cells, nucleic acids are found in synthesis surrounded by a single
organelles other than the nucleus. membrane
Which of the following is correct?
endoplasmic !
chloroplast S6ticnlum. ribosomes | mitochondrion
A | DN _
A and RNA RNA DNA and RNA
B DNA - —]
DNA DNA and RNA
C | DNA and RNA
?\ﬂ—— B DNA
L -;RN;A‘\ DNA and RNA LRN\A
\

- -
A Level 1000 Biology MCQ with HELPs 18
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Topic 1(o} Cell Organelles

HELP Q52
A o )\.\ ~ recI ey S 5 le
Aerobic r\sp;\ah\ n' is c{qnud out by the mi The .11)10 gives the description of four membra-
et \.cy.\',:aon_ f:’kk wmlrmn is s'un_cmndod.by nous structures in a cell. Which structure is
\‘T\!!,i¢\‘\.kg\: of tvo membranes, the inner being correctly matched to its function?
folded to form cnstae.
Function Structure
QL ring of | 2 organelle bounded by
S s — packing o
The diagram shows the components that can be A proteins !wo mqmbranes. t(};e
seen with an electron microscope in a mitochon- inner highly folde
S I o
S a stack of elongated,
B aerobic curved sacs, each sac
respiration | surrounded by a single
membrane
an organelle bounded by
C protein one membrane,
synthesis containing hydrolytic
enzymes
a network of tubes and
D lipid sacs, each tube and sac
synthesis surrounded by a single
Identify the parts labelled A to E. membrane
A | B C D E HELP
s i .
| 4 outer | inner crist i intermembrane Synthesis of
| ©  membrane | membrane rista MatX | shace lipids e.g. ste-
} —_— ' inmer roid is carried
'B : cri . ; out by the
| mesnbeane | membrane ista matrix | thylakoid space y
? | smooth en-
outer | inner : . i doplasmic
{C R | cisternae | matrix intermembrane P
i membrane | membrane space reticulum
| N P ) which consists
i outer | 1Inner g intermembrane
| D | crista stroma of a network
g membrane | membrane space
‘ ' of tubes and
sacs.
HELP
Intermembrane s
Outer membrane d ne space
= ’Tj /;iMamx
Inner membrane Cnsta
A Llevel Bio : . .
1000 Biology MCQ with HELPs P19 Frequently Examined Questions
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Topic 1(a) Cell Organelles
Q1 D Q2 B Q3 D

Q4 D Q5 D Q6 D Q7 B Q8 D
Q C Q10 C Q11 D Q12 D Q13 C Q14 A Q15 A Q16 A
Q17 G Q18 D QLoD Q20 A Q21 B Q22 D Q23 B Q24 D
Q25 A Q26 B Q27 D Q28 C Q29 A Q30 D Q31D Q32 C
Q33 C Q34A  QSC Q6D QA QA Q39B Q40 C
Q41 C Q42 C Q43 C Q44 C Q45 C Q46 C Q47 D Q48 C
Q49 A Q50 B Q51 A Q52 D
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" TOPIC 1 \‘
T
\

A peptide bond is formed between

A an aldehyde group and an amino group.
B an aldehyde group and a carboxyl group.
C an aldehyde group and an ester group.

D a carboxyl group and an amino group.

connects 2 amino acids in a polymer, and
is formed between the amino group of one
amino acid and the carboxyl group of an-
other through the process of condensation.

Q2

A sequence of amino acids may end in either
an amino group (—NH,) or a carboxyl group

(—COOH). What is the theoretical number of

chemically different dipeptides that may be
assembled from 20 different amino acids?

Biological Molecules |
You should try to answer on your own before resorting to HELp

93

A 40
B 80
C 160
D 400
HELP

A dipeptide is made up of 2 amino acids
which may be same or different. The tofal
possible number of different dipeptides that
may be assembled from 20 different amino
acids will thus be 20" = 207 = 400.

CELLULAR FUNCTIONS

]

. \—\\~
The secondary order of protein structyge is

A the sequence of amino acids jy th
polypeptide chain. ¢

B the formation of peptide bonds between
amino acids.

C  the coiling of the polypeptide chaip,
D the folding of the coiled polypeptide chain,

HELP

The structures adopted by polypeptides can
be divided into 4 levels of organisation: the
primary, secondary, tertiary and quaternary
structures. The secondary structure pertains
to the folding of parts of the polypeptide
chains into regular structure, such as «-

helices and /2 -pleated sheets.

Q4

How many fatty acid molecules are normally
present in a fat or oil molecule?

A 1

B 2
cC 3
D 4

e e g

HELP

The typical storage forms of fatty acids In
cells are triacylgylcerals, which is forme(.i from
one molecule of glycerol by esferificafion #
fatty acids to each of the 3 hydroxyl group*
HOCH, — CH(OH) — CH,OH.

Frequently Examine

d Oucsﬁons e

| Level 1000 Biology MCGQ with HELPs ? 20
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Q.

———

Which one of the following Combhimlﬁons i
statements is true of polysaccharides "

e

organisms? " living
The’y They form They form
provide Storage Supporting
energy compounds  strycyreg

A  No No Yes

B No No No

C  Yes No No

D Yes Yes Yes

HELP

Polysaccharides are made of monomeric sac-
charide (sugar) sub-units. They play impor-
tant roles as energy storage molecules within
the cell and as structural components on the
outer cell surface of or between cells.

Q6

An amino acid molecule has the following struc-

ture:
@
® 7

NH, C

0,

®

COOH

Which two of the groups combine to form a QQ&

peptide link?

A 1 and 2
B 1 and 3
C 2 and 3
D 2 and 4
HELP

The peptide bond is the chemical bond that
connects 2 amino acids in a polymer, and
is formed between the amino group of one
amino acid and the carboxyl group of'cm-
other through the process of condensation.

| X Level 1000 Biology MCQ with HELPs 7 21

- e

P

Topic 1(b) Biologicol Molecules

Q7.

Polysaccharides are synthesised in plants by the
process of

A condensation. B glycolysis.
C  hydrolysis. D oxidation.
HELP o

Polysaccharides are built of monomeric sac-
charide (sugar) sub-units. During the linkage
of 2 monosaccharides, a carbon atom of
one sugar molecule reacts with a hydroxyl
group of another, resulting in the loss of H,0.
This process is condensation.

Q8

Which one of the following reactions results in
the conversion of amino acids to proteins?

A condensation B deamination
C  hydrolysis D phosphorylation
HELP

Amino acids are linked together by pepfide
bonds, which are formed between the amino
group of one amino acid and the carboxyl
group of another. This process is by conden-
sation, releasing a molecule of water,

Most polysaccharides are composed of chains
of condensed

A cellulose units.
B  hexose units.
C pentose units.

D  sucrose units,

HELP

Polysaccharides are built of monomeric sac-
charide (sugar) sub-units. Many polysaccha-
rides, like starch and cellulose, are compoded
of hexose units.

Frequently Examined Questions J
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I:qu(, Hl;) f'n()l(n’]i(ﬂl f.ﬂ';,l..,-ugt'

. QQi12

Q1o PP ‘
ne of the following types of bond is

Which o _ ves of
principally concerned in maintaining the

alpha-helix shape of secondary protein struc-
ture?

A disulphide bonds

B ester bonds

C  hydrogen bonds

D peptide bonds

The C=0 and N-H groups in peptide bonds
of different amino ocids hydrogen bond at
regular intervals to from the « -helical struc-
ture of profeins.

Q11

Benedict's test was performed on a 20 cm®
sample of four fruit syrups. A second 20 cm®
sample of each was then hydrolysed and tested
with Benedict's solution. The table shows the
masses of precipitate formed.

Which syrup contains the greatest mass of
non-reducing sugar?

mass of total mass of

precipilate before precipitate after

syrup hydrolysis / mg hydrolysis / mg
A 25 55
B 50 70
C 55 55
D 75 85

HELP

The relative mass of non-reducing sugar is
obtcined from the difference between the
mass of precipitate before hydrolysis and the
fotal mass of precipitate affer hydrolysis. It
con be calculated thot the difference is
greatest in syrup A — 30 mg. For syrup B
itis 20 mg, for syrup C it is 0 mg and for
syrup D it is 10 mg.

A Level 1000 Biology MCQ with HELPs 22

Five disaccharides were each hydrolyse witl,
dilute acid, and the purified products
separated by one-dimensional "I'r”"“"”?!mplw
The final chromatogram is shown in the dia.

gram below.

0 e ¢
12 3 4 5
SUCrose

If spot 1 represents the products obtained from
the hydrolysis of sucrose, which one of the
following indicates the results obtained from the
hydrolysis of lactose and maltose?

lactose mallose
A 2 3
B 2 4
c 5 2
D 5 3
HELP

Sucrose is a disaccharide of glucose and
fructose. Lactose is composed of glucose and
galactose, whilst maltose comprises of 2
molecules of glucose. The common sugar is
thus glucose.

Q13

Which one of the following molecules contains
amino acids?

A ascorbic acid B cellulose
C  collagen D  galactose
HELP o

Collagen is the major protein in the extro-
cellular spaces of connective fissue. The fype
of collagen in the connective tissue forms
insoluble fibres with very high tensile strength:

Frequently Examined Quesiions_ "-
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Q14 .
Which one of the following is 4 )

of saturated fats which distinguishe
unsaturated fats?

laracteristic
s them from

A They do not contain glycero].

B They contain a high proportion by m
oxygen. ‘

ass of
C  They contain only unbranched fatyy acids

D They have no double bonds between their
carbon atoms.

HELP
The maximum number of bonds o single car-
bon can form is 4. Saturated fats imply that
all the carbon atoms in the compound are
already bound to 4 other compounds or o
another carbon atom. Unsaturated fats have
double bonds between carbon atoms.

Q15

(]Qw

The diagram shows a molecular structure.

H HIO H
N | i /7
N—C—+C—N O
s I < Y
H H CcC—C
/| N
H cy, OH

What is the structure enclosed by a box?
A an amino acid

B  a glycosidic bond

C a nucleotide

D a peptide bond

HELP
The peptide bonds is the chemical bond which
connects 2 amino acids in o polymer, and
is formed between the ominoc group of' cne
emino acid and the carboxyl group of on-
other through condensation.

A Level 1000 Biology MCQ with HELPs F23

e
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Topic V{b} Biologicol Molecules

Q16

The helical form of a polypeptide chain is due
to the presence within the molecule of

A covalent bonds.
B disulphide bonds.
C  glycosidic bonds.
D hydrogen bonds.

HELP

Every C=0 and N-H group in the peptide
bonds con participate in @ hydrogen bond,
contributing 1o the a -helical structures of
proteins.

Which of the following is a complex of globular
protein with non-proteinaceous material?

A collagen B
C  haemoglobin

egg albumen
D fibrinogen

HELP

Hcemoglobin is o globuler protein that binds
to © non-proteincceous substance, haem,
which actually caorries the oxygen. This
material is known os ¢ prosthetic group and
influences the shcpe of the polypeptide.

.00Q18

What does a haemoglobin molecule contain?

A four iron (Fe*") ions attached to each haem
group

B four oxygen molecules attached to each
haem group

C four polvpeptide chains each with four
attached haem groups

D four polypeptide chains each with one
attached haem group

HELP

One hgemoglobin molecule contains four
polypeptide chains, eoch contoining one
hoem group. Eoch haem group has one Fe?*
icn cftached to it.

Frequently Excmined Questions |
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Q19
Which of
acids?

A carbonic anhydrase

‘lhe following does not contain amino

B glvcogen

¢ haemoglobin
D insulin
HELP

Glycogen is the most common form of stor-
age carbohydrate in animal cells, and is a
very long, branched polymer of glucose. It
is stored mainly in the liver and musdes.

Q0

The diagram shows a carbohydrate.

CH,OH CH,0H
OH
H
H H
TN H
H OH

What is the name of the bond which links the
two units?

A  a glycosidic bond
B  a hydrogen bond
C an oxygen bond
D a peptide bond

A glycosidic bond links monosaccharides to-
gether, and is formed when the carbon atom
of a sugar molecule reacts with the hydroxyl
group of another, resulting in the loss of water.

Q21

Which type of bond maintains the « -helix
shape of secondary protein structure?

A disulphide B
€ hydrogen D

ester

peptide

| K Level 1000 Biology MCQ with HELPs £ 24

et et et e et s e

Topic 1(b) Biological Molec o,

HELP

The C=0 and N-H groups in peptide boﬂds
particpate in hydrogen bonding, which con.
irbutes to the a -helix structure of progeyy,

Q2z

The diagram shows part of a polysaccharig,
chain.

CH,OH CH,OH
H A O H H oy
H - -
~X~\ OH H oH H /X
—
H  OH H OH
What type of bond is X?
A —C— B — 0 —
0]
C — S — D —N—
l
H
HELP

The bond is a glycosidic bond, -C-O-C-
which links monosaccharides together, form-

ing the polysaccharides that constitute sugar
molecules.

Q23

1 cm® of solution X is mixed with an equal
volume of 5% sodium hydroxide solution in 2
test-tube. When two drops of 1% copper sul

phate solution are added, a purple colour i
produced.

What does solution X contain?
A  amino acids

B  glycolipids
C lipids
D

proteins

Frequently Examined Quesﬁéfs' i

i
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HELP

This is o test {or protein
of purple colour shows
teins in the solution.

5. A positive result

the presence of pro-

Topic 1(b) Biological Molecules

'
i

0Q26

How many different polypeptides, each consist-
ing of r amino acids, can be made if the num-
ber of different amino acids available is n?

s \ r B rn
Q24 2 8
O .  T— C nr D n
In which column are the statements correctly
applied to cellulose and sucroge? (/ =correct: ———— e - —i
X =incorrect; su=sucrose; ce=cellulose) HELP
—_ Since there are n dif-
Column A B C D ferent amino acids, the
Property SU ce|su cefsu cel|su ce number of different
- . polypeptides that can
Itis a reducing sugar. v vlv o xlx v X x be formed, each with
It is a polysaccharide. vvixvlx s Tx v r amino acids, is n",
It has a glycosidic link. Vx| v x| x x| v v
It produces monosaccharides
on complete hydrolysis KX\ v vlxv|v v

HELP

Sucrose is a non-reducing disaccharide which
is composed of the monosaccharides, glu-
cose and fructose, linked together by a
glycosidic bond. Cellulose is a long-chained

polymer of glucose, linked by glycosidic
bonds.

Q.25

|
{

L

Which property of proteins enables them to act
as pH buffers?

A They are soluble.

B They contain carboxyl and amino groups.

C They have a high molecular mass.

D  They possess both secondary and tertiary
structures.

HELP

Proteins can exist as buffers by resisting dras-
tic changes in pH. This is because f?_\ey
possess the groups -NH and ~-COOH Whld’:
act as buffer pairs which either accept H

or OH- ions from the solution, and maintain
s pH.

A Level 1000 Biology MCQ with HELPs ?25

——

Q27

What is the theoretical number of chemically

different dipeptides that may be assembled from
12 different amino acids?

A 24 B
C 144 D

72
400

HELP

Mathematically, the number of different com.-
binations of two amino acids is 122 144.

Q28

Which molecule contains aming acids?
A ATP B
C

cellulose

glycogen D haemoglobin

HELP

ATP (Adenosine triphosphate) contains an
adenine nitrogenous base, a ribose monosac-
charide and a triphosphate group. Glycogen
and cellulose are carbohydrates. Haemoglo-

bin is a protein which is made up of amino
acids.

Frequently Examined Questions

o)
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Q2O e e

14
cid residues are normally

’ r
romany fdu‘ t . 3 9
How man) olipid molecule?

present in a phosph

AL B2
e Do
HELP

One phospholipid molecule consists (.)f.onj
phosphate group and two fotty acids joine
to one glycerol molecule.

Q,CXHIV,_‘_Hﬁ._

The following statements describe three orders
of structure of the insulin molecule.

1 The molecule consists of two polypeptide
chains joined and folded around one an-
other.

3

The sequence and number of amino acids
in each polypeptide chain is known.

3 The amino acids in each chain are coiled
into  -helix and held in position by hy-
drogen bonds.

Which order is described by each statement?

Statement 3

slalement 1 stalement 2

A primary secondary tertiary

B  primary tertiary secondary
C tertiary secondary primary

D tertiary primary secondary
HELP

The primary structure is a specific sequence
of amino acids. The secondary structure is
a result of hydrogen bonds at regular infer-
vals along the polypeptide backbone. Two
types of secondary structure are the o -helix

and the f3-pleated sheets. The tertiary struc-

ture includes the folding of regions within the
same polypeptide and quaternary structure
refers to 2 or more polypeptide chains joined
and folded around one another. In this
question, fertiary structure refers to what is
known as the quaternary structure.,

| A Level 1000 Biology MCQ with HELPs 26

1opic 1) DIYIogical Mgl

1.} N

The helical form of a polypeptide Chaip 18
lo the presence within the molecule o =

A disulphide bonds.
B glycosidic bonds.
¢ hydrogen bonds.

D peptide bonds.

e e ———

HELP

The helical form is a secondary siructyre
protein, resulting from a hydrogen bond b,
tween every 4™ peptide bond.

—_—

Q32 -

Which molecule contains peptide bonds?

A ATP B collagen
C DNA D  maltose
HELP

Peptide bonds can be found in proteins and
collagen is the only protein among all the
options.

Q33

Which of the following is a polysaccharide
present in human muscle?

A amylose
B collagen
C glycogen
D  myoglobin

HELP

Glycogen animal starch, stored
inliver and muscle

A plant, component

da of starch

Collagen fibrous protein, with
structural functions

Myoglobin | foundinblood

Frequently Examined Questio™
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Q34

A sludc:}t was asked (o identity the two r('mn-
pounds in each of three test-tubos The ‘.‘lhl‘
shows the results of the students l(";lv. o

PRI

Topic I{b) Biological Molecules |

What is formed when a large number of these

molecules are condensed?
A amylose B collulose

G phospholipid D protein

__teagent added to test-tube

HELP

sodium hydroxide

test tube ‘ Benedict's
+ copper sulphate solution’

polassium iodide

iodine in The molecule shown is @

glucose. f} glucose differs

in that the OH group of

carbon 1 (the rightmost

\ purple brickred  brown |
;\’ blue o blue blue-black
Z, blue blue blue-black

carbon) is above the plane

Which conclusion is consistent with the results?

A Egg white and sucrose had been placed in

tube X.

B Maltose and starch had been placed in tube
Z.

C  Maltose and sucrose had been placed in
tube X.

D  Starch and sucrose had been placed in tube
Y.

HELP

A purple colour for the Biuret test (sodium
hydroxide + copper sulphate) indicates the
presence of a protein like albumin found in
egg white. A blue colour indicates that a
protein is absent. A brick red precipitate with
Benedict’s solution indicates the presence of
a reducing sugar like maltose. Sucrose, a
non-reducing sugar, would give a negative
result, which is blue colour. lodine in potas-
sium iodide turns blue-black when there is
starch and remains brown in the absence of

starch.

Q35

The diagram shows two molecules.

CH:0H CH.OH
G 0
OH
on\y!  /om  oB OH
- OH

| Lovel 1000 Biology MCQ vith HELPs £ 27

(e SO

of the ring instead of below it. The monomer
of amylose is a glucose while that of

cellulose is fJ glucose. Phospholipid is not

a polymer and proteins are formed from
amino acids.

o] 0 0} 0

14

o) 0 o) 0
Starch: 1-4 linkage of a glucose

0}
3o
Q O/OO
O
{)1/

Cellulose: 14 linkage of p glucose

Q36 SR

At which levels of protein structure do hydro-
phobic interactions occur?

A primary, secondary and tertiary

B  primary, secondary, tertiary and quaternary
C tertiary and quaternary

D quaternary only

HELP

Tertiary structure: Polypeptide chain bends and
folds. Maintained by the interactions of ienic,
hydrogen and disulphide bonds, and hydro-
phobic interactions.

Quaternary structure: highly complex proteins
consisting of an aggregation of polypeptide
chains held together by hydrophobic interac-
tions and hydrogen and ionic bonds.

Frequently Examined Questions

J
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Q37 P - -
R < the effect of pH on thoe struc-

4o oraph shows the effed A

o _1‘\)"?[!11 protein which consists entirt ly of

e Ol ¢

QI llllh 5 'i o1t Ol 10 “.“'.
(e 'S

tur
“\,p(‘.llin

4 «-helix

S

increasing
symmetry

\_ random coil

0 2 4 6 8 1012 14
pH

Which statement is true?

A At high acidity the protein loses its second-
ary structure.

B At high acidity the protein loses its tertiary
structure.

C  Atlow acidity the protein loses its primary
structure.

D  Atlow acidity the protein loses its second-
ary structure.

HELP

In the a -helix protein, the secondary struc-
ture is most important, hence the answer
could be A or D. A decrease in acidity (in-
crease in pH), would drastically reduce the
symmetry of the protein helix.

(38

The diagram shows two molecules of a biologi-
cal substance.

0 0

OH OH

E “ogp .
| A level 1000 Biology MCQ with HELPs ?28
P o et ot i

M

, e %
To;_,n: ’(b} U'O-‘-Jg‘fdl Maolar

Which type of bond is formed whep the,,
olecules react to form a larger molecyle»

B hydrophilic

D peptide

m
A glveosidic

¢ hydrogen

HELP
The diagram is obviously a glucose Stuctyre
with o 6-membered pyranose ring. The b,
formed is between the 17 and 4% cqnp
elements, hence forming o glycosidic bong

Q39 .

The diagram shows a molecule.

H 0
-2,
H—C—H
H
Which substance might include this molecule?
A cellulose B cholesterol
C glycerol D insulin

HELP

NH, forms and amino group and -COOH
is a carboxyl group. Insulin is the only amino
acid in the list. Cellulose is a polymer of
glucose. Cholesterol and glycerol are both
lipids.

Q40
Which protein has a fibrous structure?
A amylase B

collagen

C  haemoglobin D insulin

HELP

Fibrous protein has q primary structure of
regular repetitive sequences. They are very
stable molecules and have structural roles.
E.g. collagen which is a constituent of ani-
mal connective tissue.

Frequently Examined Questions |

—
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fopic 1(b) Biological Molecules |

)il .
Q3 | 043
tood tests are cartied out on foy, solutions Which term most appropriately describes catalase,
Which solution contains onlv syerose and pro- collagen and haemoglobin?
tein® A enzyvmes
ESASRERCE IR R B fibrous proteins
acid .
iodine i C  globular proteins
Benedict's h_\'dl‘ﬂl_\'sis Iudlm. n s I
solution wwat then potassium | bluret | D polypeptides
‘ Benedict's | 1odide 1 test
tost solution P T -
A " v X v/ Only collogen is a fibrous protein,
B v v X J whereas catalase and haemoglobin
C v v " X are both globular proteins. There-
D v X v X fore, the most appropriate answer
that would include all these three

Key: v = positive result profeins 1s a polypepfide.

Qa4

~——————  Some germinaling seeds are crushed with water
- and the extract is tested. The table shows the
Sucrose is a disaccharide made from glucose results of these tests.

and fructose. It is a non-reducing sugar, so,

X = negative resull

it should test negative for the Benedict's test. tost rosult
Barford's test for -
disaccharides positive
Q42 .
- = Benedict's test yellow precipitate
Which combination describes a triglvceride? .
- biuret test purple colour
soluble | provides | produces u_’ater Clinistix test negative
in water | energy | when respired for glucose
A X / V4 emulsion test clear solution
B v X 4 iodine test blue-black colour
C v 4 X
D X v X Which molecules are present in the extract?
A fat, maltose, starch only
a B fat, protein, sucrose only
e C 1 tein, starch onl
e : glucose, protein, starch only
A triglyceride is formed by the condensation p _ )
reaction of glycerol and fatty acids. When a D  maltose, protein, starch only
riglyceride is oxidised, it involves the prodt‘Jc-
ion of water molecules in the process. Trig- HELP
TR ' in water. . . .
lycerides are also insoluble in w There is no fat since the emulsion test was
negative (clear solution). There is no glucose
since the Clinistix fest was negative. Maltose
is a reducing sugar, that is also a disaccha-
ride. It is commonly found in germinating
seeds.
"l ’ .
A Level 1000 Biology MCQ with HELPs } 29 FreqwntlyEwmmed Questions
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e
()47
et i lios to cellulose? Some microorganisms prog
e tin werintt applies o ‘
Which description apj I [ -plncosidase enzymes, b e
‘et SRR A 7.‘;‘],\'“""““(.’ stroctare mials do not.
’ molocule bond linkage v ’
B e e e a4 ”'" l '” " i The presence of these microgs,.
W » ) 4 | fibrous ' 7 L TCroorg,,
! .\ “hl‘.ll‘ .'ll"l l)li‘ll‘-ll!‘li or ‘.h “”(‘ / I ‘.l o isms l“ i '”"““,“,“l [ (!l(‘:':rJ!‘_"". -~
inear ¢ AN v 1.6 and /1.4 | non-hbrots aicdls in the digestio
[ B ! linear and branched a1, ’ tem aids in the digestion of o0
LG “ lincar and unbranched | 7 1.4 lllun;z;. substance? 1
inear : anche r 1.6 non-Horous |
LD | linoar and unbranched |16 [ now-fibrous ] Lo glycogen
(. protein D starch
HELP
Cellulose molecules are unbranched, They have HELP
fi-glucose 1-4 glycosidic links and cross Relationship between mammal and micee..
bridges. It gives structural support and is ganism is mutualistic. Microorganisms secres.
hence, fibrous in nature. cellulase 1o digest cellulose, and another
enzyme for protein. As the enzyme involyed |,
Q46 f-glucosidase, it could be used in the 4.

. . . sti llulose that consists of £ -glycos
The diagram shows a ring structure of glucose, gestion of cellulose that consists of /1-glucose

s : . . molecules,
Which form of glucose is shown and in which

molecule is it present?

CH,0H Q48
H O H

Samples of a solution containing carbohydrates

H
were treated as follows.
OH H
OH OH sample treatment result
H OH 1 tested with no colour |
Benedict's reagent change |
form of glucose | where presen . ; I
gluco prosent warmed with acid, ,
A o cellulose 2 neutralised and brick-red |
B a starch then tested with precipitate !
Benedict's reagent {
C yij cellulose :
D Vi starch treated with amylase . *
! 3 solution and then tested bncl:-r.edt S
with Benedict's reagent precipitat f
HELP

B Which carbohydrates were present in the solu-
The position of the hydroxyl (~OH) group on tion?

carbon atom | projecting downwards indi- )
cates that this glucose molecule is an « - A glucose, maltose and glycogen

'somer. Starch is made up of these isomers, glucose, sucrose and glycogen

B
whereas cellulose is made up of S -isomers. € maltose and starch
D

sucrose and starch

¥ Level 1000 Biology MCQ with HELPs # 30
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HELP

From the resulls for sample 1 and 2, the car

# - | AR s {¢
bohydrate present hos 1o be o non-reducing
sugar (e.g. sucrose) since it needs 1o be
hydrolysed by an acid prior 1o the positive
o \ ' or

taet. The result for sample 3 shows that the
carbohydrate present has 1o be starch since
it 1s digested by the enzyme amylase to
produce reducing sugars that would test
positive,

A marine mammal, such as a seal or porpoise,
stores large amounts of subcutaneous fat as
‘blubber’. Which one of the following is an
incorrect statement about the adaptive value of
this fat?

A It has a low energy content for its mass in
comparison to other food reserves such as
glycogen.

B It has an insulating function, fat having a
low heat conductivity.

C It may act to streamline contours for swim-
ming and be a protective shock absorber
below the skin.

D It acts as an energy store, being utilised
when the animal is short of food.

HELP

Fat has a very high energy content and serves
to insulate marine animals from the cold en-

vironment.

Q50

A student was asked to identify the two food
substances in each of three test-tubes. The table
shows the results of the student’s tests.

reagent added to test - tube

jodine Iin
test- | biuret | Benedict’s plgm seiuin
tube | solution | solution iodide
X | purple | brick-red brown
Y blue blue blue-black
Z | purple blue blue-black

‘A Level 1000 Biology MCQ with HELPs 7 31

1) Biological Molecules

Topic

?

Which conclusion is consistent with the results’

A Fgg white and sucrose had been placed in
tube X,

B Maltose and starch had been placed in tube
Z.

¢ Maltose and sucrose had been placed in
tube X.

D Starch and sucrose had been placed in tube
L &

HELP
Sucrose is a non-reducing sugar that would
test negative with Benedict’s solution and
starch would test positive for the iodine fest.

Q51

The table shows some differences between glu-
cose and a triglyceride. Which difference explains
the fact that glucose is soluble in water, while
the triglyceride is insoluble in water?

glucose triglyceride
A | contains polar does not contain
groups polar groups
B does not contain | contains
double bonds double bonds
C higher ratio of lower ratio of
carbon : hydrogen | carbon : hydrogen
p | occurs ina does not occur
ring form in a ring form
HELP

Having polar groups enables glucose to be
soluble in water as these groups help to bind
to the hydrogen and hydroxyl ions in water.

Q52

Which feature is not characteristic of cellulose?

A p-glucose molecules
B fibrillar structure

C  1-6 glycosidic bonds
D  hydrogen bonds

Frequently Examined Questions
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HELP »
Cellulose has 1-4 glycosidic bonds, rather than
the 1-6 bonds.

Q53 e _
Compared to globular proteins, fibrous proteins
are

A less regular in structure.

B less stable chemically.

€ more readily soluble.

D more resistant to high temperatures.

HELP
Fibrous proteins have regular and more stable
structures, thus are able to withstand high
temperatures better than globular proteins.

Fibrous proteins are also insoluble.

Q54
Which feature is true of cellulose and accounts
for its strength?

A It contains both «-1, 4 and « -1, 6 links
between glucose units.

B It has OH groups that form hydrogen bonds
with adjacent cellulose molecules.

C It is a fibrous molecule which is insoluble
in water.

D It is made up of long, branched and coiled
chains of #-glucose units with 1, 4 links.

HELP

Cellulose consists of S -glucose units with
adjacent molecules that are rotated 180° O
that hydrogen bonds can form between hy-
droxyl groups of parallel chains. |t is not

branched or coiled, thus giving it structural
stability.

| Level 1000 Biology MCQ with HELPs 32
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Q55 | i
A sample of solution X is lnin)d with an equg)
volume of 659 sodium hydroxide solution ;
test-tube, When two drops of 19 copper g.
phate solution are added, a purple coloy, ig
produced.

What does solution X contain?

A amino acids B lipids

¢ polysaccharides 1 proteins

HELP
Candidates are reminded that this is th,
procedure for the biuret test, which is ysed
for defermining proteins.

Q56

Which formula is a carbohydrate?
A CH,CHO

B C,HO0H
C C,0,

D C,H,COOH

HELE . o e

Monosaccharides typically have the general
formula of C.H,0..

Q57

The following statements describe the structure
of a certain protein molecule,

1 The molecule consists of two polypeptide
chains which are folded around each other.

2 In each chain, the amino acids are held in
a helix by hydrogen bonds.

Which orders of structure are described by these
statements?

slatement 1 slalement 2

A primary tertiary
B secondary tertiary
C tertiary secondary
D quaternary secondary

Frequently Examined Questions ]
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e e e

HELP Qs
Candidates should remember that the folding M ———
of two or more polypeptide chains constitutes
quaternary structure, not tertiory (which is o H.N
single polypeptide chain folded and twisted). :

The diagram represents a tripeptide.

HOOC— CH;— C —H
/- 1
Qs o=c_ 2
The diagram shows four different amino acids /ﬁ 3
each with a different R group (side group). H—C CH,OH 4
Which amino acid could form a hydrogen bond \?:0
between its R group and that of another appro- S 5
priate amino acid? HN .
——
A B HS — CH,— C—H
/7
H H o=c
|
KN — G~ COOH HN —G— COOH OH
'CH,! TCH, ! At which bonds does hydrolysis occur to release
E C;H E % the amino acids from the tripeptide?
e A 1and 4 B 1and6
C D C 2and5 D 3and6
*.* H »
|
I s o A
: C{"z g ' ch ‘ Hydrolysis should occur between the C=O and
' H, ~Cx _H! ; _CH_ ' N-H bonds to separate the amino acids.
Pe € {  icth O
: [ :
S Ho . ;
HELP

Only amino acid A has a hydroxyl ion with
an electropositive hydrogen that can form a
hydrogen bond with another amino acid that

hos an electronegative oxygen on the Cc=0
group.

Frequently Examined Questions

—
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Topic_1(b) Biological Molecules

Q1 D
Q9 B
Q17 C
Q25 B
Q33 C
Q41 A
Q49 A
Q57 D

Q2 p
Q10 C
Q18 D
Q26 A
Q34D
Q42 A
Q50D
Q58 A

Q3 C
Q11 A
Q19 B
Q27 C
Q35 A
Q43 D
Q51 A
Q59 C

Q4 C
Q12 A
Q20 A
Q28 D
Q36 C
Q44 D
Q52 C

Q5 D
Q13 C
Q21 C
Q29 B
Q37 D
Q45 C
Q53 D

Q6 B
Q14 D
Qz2 B
Q30 D
Q38 A
Q46 B
Q54 B

Q7 A Q8 A
Qi5 D Qi6 D
Q23 D Q24 D
Q31 C Q3z B
Q39 D Q40 B
Q47 A Q48 D
Q55 D Q56 C
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- CTIONS
| SELLULAR FUN
TOPIC1 \ Ve

. 1(c) /| Enzymes

.\- \- . - o o

l '. t \,\J
| l ld 'y o answer on v r n { g H p
’OU Shou [ EI

HELP
Q1 " NADis an obvious answer as it can gy
A e AMMWM*H,"N[—*- shows the ef- both a reduced and oxidized form. It te“"“
Which one of the graphs be m\‘\' s pical o a5 o H, acceplor "
fect of pH on the reaction velocity 0 o
enzyme?
A ; B Q3 .
g = J The specificity of enzymes is due tq
‘t:..é 'ég A their high molecular weight.
EE 2 , B their hydrogen bonding.
p; pH C their pH sensitivity.
& g D their surface configuration.
A
g2 gz
EE EE HELP
o ®.9
S A The surface configuration of enzymes, the
> > active site, consists of certain aming acid
pH pH

side chains whose linear arrangement gng
the appropriate folding of the peptide chain

give the enzyme its speciticity. This st
HELP recognises and binds the substrate(s) and

catalyses the reaction once the substrate(s
have been bound.

The effective pH for a specific enzyme usu-
ally falls within a very narrow range of the
optimum range. Further increase or decrease
in the pH will result in inactivity of the enzyme,

hence a decrease in reaction velocity. Q4

The diagram helow represents reactions taking
Q2 place in a bacterium in which amino acids ae
produced from ope another by the action of
specific enzymes. The numbers 1 to 3 refer o
different amipg acids and the letters V and X

Which molecule is a co
drogenase enzymes?

A coenzyme A

-factor used by dehy-

refer to different enzymes,
B cytochrome V X
C lactate R
D NAD

The artificig] Introduction into the cell of &
€XCess of amino acig 3 reduces the rate of ¥

Teaction catalyseq by enzyme X. What is i
Cause of thig?

| Level 1000 Biology MCQ with HELPs £ 34

Frequently Examined Quesfio™
v

Scanned by CamScanner



Topic 1{c) Enzymes

A competitive inhibition Q6
)

B end product inhibition S
In the following graph, each of the curves P, Q

¢ enzyme denaturation and
and R represents an enzyme-controlled reaction

D excess substrate inhibiting the enzyme in one of the following situations:
(i) with the enzyme uninhibited
HELP (ii) with a non-competitive inhibitor added to
End-product inhibitor, or feedback inhibitor the enzyme
is when an enzyme that catalyses one of g (iii) with a competitive inhibitor added to the
series of reactions is inhibited by the ultimate enzyme

product of the pathway. This process regu-
lates the level of the product.

>

Q5 o

Curve X shown below represents the course of
an enzyme catalysed reaction under optimum
conditions. Curve Y shows the action of the

rate of reaction

same enzyme on the same substrate but with substrate concentration
one alteration to the reaction conditions. Which curve represents each situation?
100 uninhibited competitive non-competitive
3 enzyme inhibitor inhibitor
-3 added added
T L
§E Y AR Q R
?5; g h B P R Q
% 8 X C Q R P
*a D R P Q
0 .
e HELP
Which one of the following factors, operating ‘ . '
to a constant extent throughout the experiment, Curve P is representative of a typical enzyme
could give the results shown by curve Y? reaction where the rate of reaction remains
o unchanged after a certain point when all the
A an end-product inhibitor active sites of the enzyme have been occu-
B a higher pH pied by the substrates. When a competitive

inhibitor is added, the reaction increases less
C  a lower temperature . rapidly since the probability of the substrate
D an increased substrate concentration binding with the acfive site is less. For curve
R, the number of active sites decrease, thus
the maximum rate of reaction is lower.

HELP

With increasing time, the percentage of
unreacted substrate molecules decreases and Q7

eventually remains constant. This is because Which one of the following enzymes shows the
with the progress of the reaction, the end catest substrate specificity?

products start fo inhibit the enzyme by inter- BT . B .

acting with its active site. A lipase nu

C pepsin D sucrase

Frequently Examined Question;‘
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HELP

: hiont
Sucrase shows the most substrate spechcily

since it hydrolyses only the disacchande,

sucrose

Q8

In the graph below, X represents the rcluhfml-
ship between an enzyme and the con‘m-mtmt'loll
of its substrate under optimal conditions anc
without an inhibitor.

{’. -’

{nitial reaction velocity

substrate concentration

Which one of the curves, A, B, C, or D, reprf:-
sents the expected result when the same experl-
ment is conducted in the presence of a fixed,
low concentration of a competitive inhibitor?

HELP

In the presence of a competitive inhibitor, the
probability of the substrate binding with an
active site decreases since it has to compete
with the inhibitor. Hence the rate of reaction
increases at a slower rate and levels off later.

=

initia] reaction velocity

substrate concentration

In_the graph above, X represents the relation-
ship between an enzyme and the concentration

of its substrate under optimal conditions and
without an inhibitor.

A’ Level 1000 Biology MCQ with HELPs f 36

It e | (l ) | ""Yfﬂr |
N

. the curves, A B, C, orq .

1 ont ol s T
Whic l” oxpot tod result when the g, o bre,
sents e ‘ : Y DEeSOnen e \Pey
Ml Wt is condu tod in the presence gf a b
met <

. ™ i.\p

it a non-competitj . i

. \ alion of a ve 0

l()W (()lH.l‘llll “ll\lln,

tor?

HELP |
The presence of a nc?rrc(m\pulmvu inhik,
will cause the reaction to‘ reach g lowe,
optimum within a .slmrtcr fime period, be
cause it binds 1o sites on thg enzyme oy,
than the active site and |r1.h|b|:§ the entyme
Hence the number of active sites availgp,

will decrease.

oy

Qo |

The four acids shown below form part of ,,
enzyme-catalysed sequence.

oxoglutaric acid (o -keto glutaric acid)

enzyme 1 ; succinic acid enzviwz
2H

enzyme 3

fumaric acid __enzymed . malic acid

The addition of malonic acid results in pg
change in the concentration of oxoglutaric acid,
an accumulation of succinic acid, and a near
absence of both fumaric acid and malic acid.

Further addition of fumaric acid results in the
formation of malic acid.

What does this information indicate about
malonic acid?

A It is an inhibitor of enzyme 1.
It catalyses the formation of succinic acid.
It is an inhibitor of enzyme 2.

B
C
D It reacts with fumaric acid.

HELP

On addition of malonic acid, the formafio”
.Of fumaric acid from succinic acid is inhib
ited, thus it can be concluded that if inhibifs
enzyme 2. Without fymaric acid as @ s
strate, enzyme 3 is also unable to act. HoW
ever, the addition of fumaric acid results "
the formation of malic acid, which med™
that enzyme 3 is not inhibited.

|
H tions )i
Frequently Examined Questio™
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Q1!

e vincreases the
An enayvnu ' ate obareaction by

\ supplving the energy requited to stary
i St }]
reaction

g ncreasing the rate of random collis

tons of
molecules.

G removing the product of the reaction S0 al
lowing it to continue. ‘

p  bringing the reacting molecules into pre
cise orientation with each other

HELP

An enzyme reduces the aclivation energy
needed for the reaction to occur by binding
with a substrate and straining its bonds so
allowing for easier reaction, or binding mul-
fiple substrates in a way that brings them
together in a precise orientafion so they can
react readily with one another.

QL2

Which one of the following bonds permanently
to the active site of an enzyme?

A allosteric inhibitor

B coenzyme

C competitive inhibitor
D

non-competitive inhibitor

HELP

A competitive inhibitor is structurally similar
to the actual substrate, and can fit into the
active site of the enzyme, forming an en-
zyme-inhibitor complex that prevents the
substrate from binding fo the enzyme.

Q13

A medical scientist investigates four species of
insects. He knows that one feeds on human
blood and that the others feed on plants. As
the insects look similar, he investigates the
digestive enzymes present in their guts.

Which insect feeds only on blood?

| Level 1000 Biology MCQ with HELPs £ 37

Fopde 1) b

"

CHEVIe presend i insoct s

msect | amvlose lpase | puvtoase | s i
A v N ! f
i N X .. ./
( X v Vv .‘
D X v X X
HELP

lLomplox catbohydrates are not found in
lood so there would be no need for the

]
enzymes amylase and sucrase to be present
in the insect’s quts.

Q14

100 S

504

substrate molecules

% of unreacted

time
Curve X represents the course of an

enzyme-catalysed reaction under optimum con-
ditions.

Curve Y shows the action of the same enzyme
on the same substrate but with one alteration
to the reaction conditions.

Which of the following factors, operating to a
constant extent throughout the experiment,
could give the results shown by curve Y?

A a higher pH

B a lower temperature

C an end-product inhibitor
D

an increased substrate concentration

R —————
HELP
For Y, a certain amount of substrate mol-
ecules remains unreacted. This is because
the end-product inhibits the reaction.

Frequently Examined Questions
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Q15

An essential feature of
is its ability to

o
a competitive inhibit

yrator gene

A activate an Opt |
a prosthetic group

B combine with

¢ modify a substrate
an active site

D occupy
HELP
the achve
titive inhibitor binds to
o of e because it resembles the

site of the enzym
substrate. This result

tween the inhibitor a
enzyme

s in a competihon be-
nd the substrate for the

(0] (- H—

Which graph represents th
concentration during t
enzyme-controlled reaction?

he course of an

A B

A
s =
1*) (o]
%- ] 2;3
Ns gh
ﬁ‘a 8
Lo 2 0
30 30
wne R=
8 g

0 Time 0 Time

c D
=

23 m.s
R a8
55 EE
‘V-;E bt
L0 _88
ERs] 28
g A%
< (&)

= >

0 Time 0 Time

HELP

The substrate concentration decreases with
time as more substrate molecules become
substrate molecules become associated with
the active site of the enzyme, and are con-
verted into the products of the reaction.

| Level 1000 Biology MCQ with HELPs f 38

B N
Q17 B
The diagram illustrates energy chap - in;;

) raction.
ryme controlled react 5

- —
-

-

-

- - -
- -
-

-

enetgy

- -

Pl’_ud ucts IX

- - ——
- -
- -

L -
reaction

Which of the following represents the lowey

of the activation energy’ ng

A X B Y
c Z D Z-Y
HELP

The energy required to inifiate a reaction
known as the activation energy, E__ The by
curve shows the uncatalysed reaction with E
= Z, whilst Y represents the E_ of the CmO'yseJ
reaction (dotted curve). The E_is thus loy.
ered by (Z - Y).

Q18

Which of the following is an example of feed-

back inhibition in a metabolic pathway?

A A non-competitive inhibitor binds irrevers-
ibly to the substrate.

B An enzyme-controlled reaction slows down
as end product accumulates.

C  There is competition between two enzymes
for a common substrate.

D Variations in enzyme concentration affect
the rate of the reaction it catalyses.

HELP

Spme enzymes have, in addition to the acfive
sites for binding to substrates sites that can
recognise the end product. This results in the
end product binding to the enzyme, suppress”

ing its activity, thus r. ; me
' e the enzy
action. gulating

|
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Topic 1{c) Enzymes ]f
Q19

ra T curv ) p .
Each graph shows the rate of reaction of an up. |l TV L]____(_"W* 2 curve 3
lnhlhn"“ enzvime and that of the same enzyme A | competitive non-competitive normal
in the presence of a constant amount of either inhibition inhibition activity
) Ve Or a mne e . % o : I SEE— S e
a4 comp tih a4 nong mnpumwe lllhlbli()r. B | competitive normal non-competitive
Which gr.nph 1S (70”0(?“}' labelled? inhibition activity inhibition
—t 1 7 | ]
A B C normal competitive non-competitive
fl\]n\‘}\\\‘(i(l\'t‘ hon-competitive activity inhibition inhibition
inhibitor sy —
" o inhibitor D normal non-competitive competitive
8 = activity inhibition inhibition
: :
4 S
2 2

-
HELP

;‘(‘\E‘\’c‘:ft‘]‘t‘mmn z\(x)kr)lscté:ttu;mm Curve 2 shows competitive inhibition, where
with increasing substrate, the substrate can
C e D kv - compete with the inhibitor for the enzyme’s
fu;:\.i‘c.mﬂpﬁ"l"t f:oln}g.ctmve g . active site. The rate of the reaction thus
g inhubitor : {nhibitor - ;‘;‘a‘;‘t}i‘:}:\‘md remains constant at a later stage than if no
£ g ==~ inhibited inhibitor was present. Curve 3 shows non-
£ g reaction competitive inhibition, where the increase in
8 8 substrate concentration does not cause the
= = - reaction rate to level off slower because the
i%?c%%[temmn 2%}[)‘533{;:1“0* ir)hibitor binds to a site other than the active
n site and causes a permanent configuration

change in the enzyme.

HELP

With increasing substrate concentration in the %1
presence of a competitive inhibitor, the rate The reaction rate of salivary amylase with starch
of reaction only remains constant at a later d
stage. This is because the additional sub.-

ecreases as the concentration of chloride ions
is reduced.

strates can compete with the inhibitor for the

enzyme’s active site.

Which of the following describes the role of the
chloride ions?

A allosteric inhibitors
(@ B coenzymes
The curves show the rates of reaction of an  C  cofactors
enzyme with and without inhibitors. D  competitive inhibitors
1
HELP
imﬁa,l 2 Some enzymes associate with a non-protein
m;w.on cofactor that is needed for enzymatic activity.
velocity 3 Organic molecules that associate with en-
zymes in a similar way are called coenzymes.
It chloride ions were inhibitors, whether al-
tration losteric or competitive, a decrease in con-
substrate concen centration should result in an increase in the
What do the curves show?

rate of reaction instead of a decrease.
-

N ly Examined Questions
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Q22

The diagram represents a reaction with and
without an enzyme. What is the activation
energy of the enzyme-catalysed reaction?

reactants

products_ IC. -

reaction

energy

HELP
The reacfion that is enzyme-catalysed has a
lower activation energy and is represented by
the dotted line. The energy input required to
raise the energy of the reactants to a certain
level before the reaction is triggered is called
the activation energy. This is represented by
the increase in energy of the reactants fo the

top of the ‘hill’, B.

" Q23
Which graph shows the expected relationship
between enzyme activity and substrate concen-

tration?

A B
[~ o
& [9)
3 5
e o
P -
£ g
substrate sub.
‘ strate
concentration concentration
C D
£ g
5 =
& &
8 [}
& =
s
c c
~ <
z g
substrate . substrate
concentration concentration
’ P
" Level 1000 Biology MCQ with HELPs f 40

e .
— e s, -

HELP

Q4

Which statem
inhibitor of enzyme ac

Topic 1(c) E;ZYmes\ N

As the substrate concentrotion' increases, the
rate of reaction increases until aq MOy,
when saturation of 9” the enzyme's OCtivé
sites occurs. When this happens, the “miﬁng

factor is enzyme concentration.

—
ent is true for a DOD-Competitjy,
tivity, but not for 4 com

petitive inhibitor?

Inhibitor molecules are similar to Do)

A ..
substrate molecules in size and shape,

B Inhibition can be reduced by increasing the
concentration of substrate molecules,

C Large numbers of inhibitor molecules g,
needed for effective enzyme inhibitioy

D  The inhibitor binds to the enzyme molecy),
at a position away from the active centre

HELP

Q25

The competitive inhibitor binds reversibly to
the active site and hence competes with the
substrate for the site. The non-competitive
inhibitor, on the other hand, binds to the
enzyme at a site other than the active site,
hence it does not compete with the substrate

for the active site.

How does an e i
nzyme increase the rate -
action? orare

A

by bringing the react;
; acting molec i
Precise orientation & ules into

B by increasing the .
of rnoleculesg rate of random collisions
C by shifti .
reaction 78 the point of equilibrium of the
D

by supplyin
the reggti{mg the PHErEY required to star

HELP

—

An e i
eifhe: Zy:; e.(l;?crecses the rate of reaction by
Providing an alterngte reaction path-

Frequenﬂy Examined Questions |
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Topic 1{c) Enzymes

way with a lower free energy of
or bringing the reacting molec ules

activation Which graph shows the energy changes for the

nto a ge- same reacti m it i ed by an en-
ometry resemblmg the transition state of lﬂm ,Wn:.vrﬂ ction when it is Catalys d
molecule, thus lowering the qc hvahon (xruj o
ergy olso ) A B
+ 4
S B e emmnm
> N
i I 2 &
Which graph represents the effect of tempera @ g
. s - a=
ture on enzyme activity? s g \
A = &
c c B - B >
3 2 Time Time
c D
= 2 A A
2 g = =
= E o e § _______________
0 0 S g
£ 3 \
C D = &
£ £ > L »
g = Time Time
f— ——
c c HELP
2 2
s s An enzyme decreases the activation energy
0 0 of the reaction, illustrated by the lower ‘hump’.
However it does not change the free ener-
gies of the reactants and products, thus the
HELP start and end point must be at the same

As the temperature increases, the rate in- level.

creases at first until @ maximum rate because

an increased number of molecules have suf- Q28
ficient energy to pass over the energy barrier
and react to form products. A further increase In an investigation to determine the effect of

in temperature results in a more rapid de- temperature on the activity of an enzyme, the
cease of reaction rate because of tempera- time for all the substrate to disappear from a
ture-induced denaturation of the enzyme. standard solution was recorded.
Which graph shows the results of this investi-
gation?
(w A B
The graph shows energy changes during an 1
uncatalysed chemical reaction. .
time time
;’dL ........... . temperature
5 IActivanon energy temperature
5 C D
g
=
- time
L > ume
Time
—
temperature temperature

S P . . I
i lfve! 1000 Biology MCQ with HELPs f 41 Frequently Examined Questions |
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.
Since the y-axis is time, the graph gbtamefd
;~o.-id be O venxcoily-mverted reaction raté

oh. As the temperature in-

eeded decreases of first
e an increased

vs temperature gra
creases, the hme n
until @ minimum becaus
number of molecules have sufficient energy

ver the energy barrier and react to

to pass ©
: empera-

form products. A further increase in ? '
more rapid increase of time

e-induced de-

ture results in Q
required because of temperatur
noturahon of the enzyme.

Q29 S
Which graph represents the changes in substrate
concentration during the course of an enzyme-

catalysed reaction?

A B

-
>

Substrate
concentration

Substrate
concentration

>
0 Time 0 Time
C D

if £E
B E 3E
i ]

E . 8 >
o

0 Time 0 Time

As the reaction progresses, substrate concen-
trohon,shou‘d reduce as more products gre
formed. Therefore, the answer could be C o
O. Initially the substrate and enzyme forms ¢
complex, and so the graph plategys for g
while. A point is reached when ail the syb
srote sites ore being used, and the enzym-
becomes o imiting factor. As products or:
ﬁonned,iheenzymeisfreeondfhereochon
starts ogain. Hence, the answer should be C

A level 1000 Biology MCQ with HEL Py ,‘2

]Oplc ](C)E .

Qo

Which statement is true of all enzymy.,
They are denatured at temperay s

60 °C. Ureg &’w,,
They catalyse the breakdown of |

B A
ecules into smaller ones.

A

They have active sites which cap
only one kind of substrate molecyj, to

D They reduce the amount of energy requir
to start a reaction.

HELP

Enzymes reduce the amount of energy 1,
quired 1o start @ reaction by either proyig,.
an alternate reaction pathway with o lower
activation energy or bringing the reacting
molecules into a geometry resembling e
transition state of the molecule, thys 'Omnng
the activation energy also.

Q31

The graph shows the effect of an enzyme;n a
reaction.

4
g Transition state
@
H X
'é Substnlo,,‘-"’ Y"‘;~
g L
‘.I o mnd
-
| Time
Which combination identifies X. Y and 27
|| X Y Z
A | @lvsed | uncatalysed T activation |
ot L Toaction | enery
B c:lalygud uncatalysed cn;rﬁn;’"
- eaction reaction "
a reaction
C ut:calal_ysod catalysed mﬁﬁ
|| reaction reaction . odud
by pro :
D ut:cah!ysed catalysed (:,':ragy
\_J eaction reaction
| change
Frequently Examined GMO':«";

’ s st s e S
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HELP

in the transition state, the reaction s
n

u’,OtOIYSCdA Thcrefo:e, X should read as an
ur

ncatalysed reachon Y is part of the catalysed
” ‘

n. Portions of the graph above the inihial

reacho
| would indicate an energy increase.

energy leve

9

W

In the graph, X represents the relationship be-
n :"m enzyme and the concentration of its

W . . .
under optimal conditions and without

cubstrate
an inhibitor.

The same experiment is repeated in the pres-
ence of @ fixed, low concentration of a competi-
tive inhibitor.

Which curve represents the expected result?

A

velocity

Initial reaction

Substrate concentration

HELP

Compefitive inhibitors are reversible. The final
result should be the same. Hence the answer
could be A or C. As the inhibitors are in low
concentration, graph A is more appropriate.

Q33

The diagram shows how the enzyme glutamine
synthetase removes the ammonia produced
during plant metabolism.

glutamine

ammonia + glutamate __synthetase , oytamine

Some herbicides contain an active agent which
resembles glutamate.

What is the likely mode of action of this agent?

L
| Level 1000 Biology MCQ with HELPs ' 43

Topic 1{c) Enzymes

A It acts as an end-product inhibitor.
B It acts as a competitive inhibitor.
C It decreases levels of ammonia.

D It increases levels of glutamate.

HELP

The site of action is before the ammonia reacts
with the enzyme. Since it resembles glutamate,
it would be able to block the site of reaction,
acting as a competitive inhibitor.

Q4

Which graph shows the effect of increasing en-
zyme concentration on product formation when
there is an excess of substrate?

A B
'}
[ - c
2 K<)
g3 g
cCo c
g 8 g 9
c Qo c Q
8% 8%
concentration concentration
of enzyme of enzyme
C D
[ |
c c
0 k<]
£% g
g8 89
e o e a
3% 8%6
concentration concentration
of enzyme of enzyme
HELP

There would not be a slow down in the activity
of the enzymes as there is excess substrate.
Therefore, the graph does not plateau, but
will increase proportionately.

Frequently Examined Questions
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) ; \l N
k\‘ . | | | ‘-“‘l( "ll
W < U ffect of increas ing s llh.\"-ﬂl e
e the \ of an enzvn

hibition
o the degree of 10
tratron O3 L gre
arrolled reaction
trod |
1 ive |
sitive | non ompetitive
“ahibitio hibition
hibition inhi
p DIV

fecTe 1\(‘\" HI\TI‘..\S(‘d

\ |
B tvreased | MO change
( ncreased | decreased
LA ATR . \
‘ reased
D no change | ,’_'_“,’n,‘u____.*.,_.A
HELP
With gn increase in SUbefU'C, 'hcfe Wl” be
less compettve inhibiion as more substrate
the achve sites. However, there

Y OURY
~o change in inhibition from non-

- oe
Smpettve sources, e.g. the substrate itself,

snce the mhibitor does not compete with the
» tor the achve sifes.

O L —
A culture of bacteria produces the food supple-
ment lvsine by the metabolic pathway shown.

whibibon l enzyme 2 ;
|
aspartic semialdehyde ——- lysine
e
homoserine

| enzyme s

Which change in enzyme activity will result in
the greatest increase in lysine yield?

| | enzyme ] change in activity
LAl

; A ; 1 decrease

B i 2 increase

;, C ; 3 increase

'D j 4 decrease

A Level 1000 Biology MCQ with HELPs 44

LP .
HE e in (1) decrease in lysine.

A decreas
ease in (2), increase in ly5|ne but 0!5()

An incr

threonine
An increase in (3), increase in threonine.

A decrease 1N (4), decrease in threonine

A fungal amylase is incubalq(l' with starch g
22 °C at pH 8. When a sample is removed after
five ;ninutcs and mixed with a solution of io.

dine in potassium iodide solution, the mixture

is a light-brown colour.
s the most likely explanation for this ob-

What i

servation?

A All the starch has been hydrolysed to
maltose.

B An inhibitor of the fungal amylase is
present.

C Fungal amylase does not catalyse the hy-
drolysis of starch.

D The pH is too high to allow the reaction
to proceed quickly.

HELP

The presence of starch turns the iodine into
a dark blue solution. However, amylase is an
enzyme that can digest starch by hydrolysis
in alkaline conditions, thus there would no
iontger be any starch present for the iodine
est.

Q38
Which statement is trye of all enzymes?

A
g';lsér are denatured at temperatures above

B - - 3
They are inhibited at low pH values.

C They catal
yse the bre I-
ecules into smal]ey ol;‘:;i own of large mo

D They red
uce the amo .
1o start a reactjgy unt of energy required

Fiq_‘fnﬂy Examined Questions J
Scanned by CamScanner



P P P TS ST R S S SR

| A
Sy Il (2 S o

HELP
All enzymes lower the activation energy needed
for a reaction to occur. Not all enzymes
denature above 60 “C or catalyse the bregk.
down of only large molecules. Some enzymes
work best at low pH values

QLN -

In heer-making, enzymes present in malting bar-
oy hydrolyse starch into sugar, ready for fermen.-
tion. The graph shows the production of sugar
" three different temperatures over a period of
:‘,n minutes. All other conditions were controlled.

o! e
A o -':: ______________
sugar 30 '," Pl
Camen"ahw I" —’—/
avivary units po1 S/
10 v y y - -
0 10 20 30 40 50
time/minutes

What does the graph show?

A At 60°C, all the starch is hydrolysed within
30 minutes.

B At 70°C, the enzymes are denatured be-
fore hydrolysis is complete.

C Sugar is absent from the barley before

malting.

D The optimum temperature for the enzymes
is 50 °C.

HELP

Optimum temperature is the temperature
whereby the rate of enzyme reaction is at the
maximum, as can be seen in the graph for
50°C. It is not the temperature whereby the
rafe of reaction reaches a constant rate faster,
as seen in the other two graphs.

Mo

The diagram shows the change in energy during
a uncatalysed reaction. In which region will the
Introduction of an enzyme have most effect on
the energy level of the reaction?

|
{

A Level 1000 Biology MCQ with HELPs P 45
\

Topic 1e) Enzymes

Energy |- )
initial
state final
state
L — >
Progress of reaction
HELP
50 °C Enzymes help to lower the activation
60 °C energy needed for a reaction to occur,
70°C thus region B would be lowered in the

presence of an enzyme so that the
reaction progresses faster.

Q41

The graphs show the effects of temperature and
pH on enzyme activity.

Q

[

rate of R

d rate of
reaction

reaction S

temperature pH

Which statement is a correct explanation of the
rate of reaction at the point shown?

A At P, hydrogen bonds in the enzyme are
broken.

B At Q, the kinetic energy of enzyme and
substrate is highest.

C At R, covalent bonds are formed between
enzyme and substrate.

D AtS, ionic bonds in the enzyme are bro-
ken.

HELP

Q indicates the point where the rate of re-
action is the highest, thus this is the optimum
temperature for enzyme activity. The kinetic
energy of the enzyme and subsirate is at its
peak so that more collisions can occur fo

speed up reaction.

Frequently Examined QuesfionsJ
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HELP hibit
’ T s competitive inhibifors compete o, ‘
Qa2 “ e of an enzyme: gfes on enzymes, increasing the co”C::::;%
Curve X represents the course onditions. tion of substrate will enoblel more SUbSTrm
catalysed reaction under optimum ¢ . molecules to occupy the gchve site than ﬂhe
(‘.\tr\"t‘ Y shows the action ql' the smﬁcr;’:‘ig-:]”m inhibitors. In non-cgmpefinvg in_hi_b“ioﬂ, fherlz
on the same substrate but with one aller will be no effect since the 'f‘h'b'fOrs o e
the reaction conditions. compete for the same active siteg 05 the

substrate molecule.

100-‘
unreacted - L/
substrate 507 44 0 .
moleculesPs Equal quantities of a 5% starch solutiop Were

added to equal quantities of different SOIutiOIls_

0 time After 5 minutes at room temperature, the soly.
tions were tested with iodine in Potassiyy,
iodide solution and the depth of colour yy,
recorded using a colorimeter (with an arbjt
scale of 1 to 5, 5 being the darkest blue).

Which factor, operating to a constfint (lalxten'f
throughout the experiment, could give the re

sults shown by curve Y?
A increased substrate concentration

B inhibition by the end product The results are given in the table.

C less concentrated reaction mixture colorimeter
D lower temperature solution reading
1. saliva and dilute HC/ 4
ELP . .
HELP 2. saliva and dilute NaHCO, 1
Curve Y shows that the percentage of dil !
unreacted substrate molecules is higher than 3. dilute HCI only 4
X and fapers off at 50%, thus the factor is 4. saliva at 100 °C 5
one that prevents the .reot:hon from continu- 5. saliva at 20°C 3
ing on ofter a certain fime. If it was low

lemperature or less concentrated mixture, the
curve would still be able to reach 0%, but
over a longer period of time,

T_his experiment suggests that saliva contains a
biologically active substance that

A hydrolyses starch in acid conditions.
Q43 B is denatured by hydrochloric acid.

: C is L . .
In a reaction mixture, the concentrations of promoted in its action by high temperz-

enzyme and inhibitor remain cg tant and th rures.
nstant and the
concentration of substrate is increaseq. D' may be activated by hydrogencarbonate

How is inhibition affected? R

compelitive non-competitive HELp

Inhibition Inhibition —

A decreases increases S.qlivc contains amylase enzymes that func-

B decreases remains the same hi?lr; We”“? Fan optimym pH which is alke-

C increases decreases hvdre erefore, ~ the  presence Qf

D : . ¥erogencarbonate jons provides the opfi-
remains the same increases MUM pH for this enzyme.

| Level 1000 Biology MCQ with HELPs ? 46
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Topic 1(c) Enzymes :

o raph shows the anu)}lnl of product formed The rate of reaction can be determined from
+ P ctandard concentration of enzyme and a the gradient of the graph, the faster the rate
i ry,\‘.”iard concentration of substrate at a tempera- of reaction, the steeper the gradient while
£ I e the slower the rate of reaction, the more gentle
E ture the gradient.
E 20 .
K ,\_nmunl Decreasing the temperature decreases the rate
¥ of 151 of enzyme-controlled reaction, resulfing in a
§ product graph with a more gradual gradient wiﬁ'l 10
' formed / arbitrary units of product formed.

arbitrary 5

units

0 > Q46 S

Time
which graph shows the effect on the activity of Whi?h stater.nent does not correctly describe a
possible action of a non-competitive enzyme

of decreasing the temperatur :
yme & perature fo inhibitor?

the enz
15 °C?
90- A It binds at a point where there are sulphur
Amount bridges and prevents the formation of an
of 15- enzyme-substrate complex.
product 10- B It binds at the active site and does not
A forrped/ prevent the formation of an enzyme-sub-
arplttrary 5 strate complex.
units
0 > C It binds near the active site and prevents
Time the formation of an enzyme-substrate com-
20- plex.
Amount D It binds to an allosteric site and prevents
of 15 the formation of an enzyme-substrate com-
product plex.
g formed/ 10
arbitrary 5
units HELP
0 Time - A non-compeitive enzyme inhibitor has no
structural similarity to the substrate and binds
Amount 20+ to the enzyme at allosteric site (site other
of 15- than the active site), resulting in reduced
product reaction rate. Upon binding of the inhibitor
C formed, 10 to the enzyme, the enzyme configuration is
arbitra changed such that its active site’s conforma-
units Y5 tion is altered, preventing the formation of
0 > enzyme-substrate complexes and reduces
Time reaction rate.
Amount 207
°de 15- Q47
T .
D ?om:é:t/ 10 What is the chemical nature of enzyme?
arbitrary | A Phospholipid B  Polynucleotide
units . R C Polypeptide D Polysaccharide

Time
I w Frequently Examined Questions

K Level 1000 Biology MCQ with HELPs £ 47
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HELP

Enzymes are biological catalysts
ar protein made

Enzymes are
of pq_)lyptfp -

normally globul

hae

Q48

Lactose is a disacch
enzyme / -galactosidase catalyses tl

and galactose.
10 cm’ of a 1% /4 -galactosidase solution was

added to 10 cm® of milk. The graph shows thcz
total amount of glucose produced over the nex

10 minutes.

aride present in milk. The
e conver-

sion of lactose to glucose

Total
amount
of
glucose
produced

\

Time

Then, 10 cm® of a 2% /S -galactosidase solution
was added to 10 cm® of milk. Which graph
shows the results that would be obtained?

$
Total
amount
of

A  glucose
produced

Time

Total
amount
of
glucose
produced

Time

A Level 1000 Biology MCQ with HELPs £ 4g

P (e) gy B
Enly X
Mey

Total
amount
of
glucose
produced

Time

Total
amount
of
glucose
produced

Time

HELP

Increasing the S -galactosidase solution from
1% to 2% increases the enzyme concenirg.
fion. As enzyme concentration increases, more
active sites are now available for successf|
collisions between the enzyme and substrate
to form more enzyme-substrate complexes,
leading to an increase in the rate of reqc.
tion. As the substrate concentration remains
the same at 10 cm?® of milk, thus the totdl
amount of glucose produced will be the same.

Q49

Which molecule in the key is enzyme?

Lcontains nitrogen

/ N

Yes No

contains
Pentose

contains
hexose
sugar

sugar

Frequently Examined Questions |
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Topic 1(c) Enzymes |
HELP Which
A1 fBra h shnw\ Y
Enzyme is O 'n(\!mn and made I s the I'hsulls?

\l" IVD' amino
acids. There s an absence of pentose sugar

which s present only in nudeic acids and
carbohydrates

]

g £ 8 N\
EER \
Fach ammo acid consists of g central o P :EL & \
carbon atom bonded covalently 1o four B33
groups. A basic amino group (—NH.), an A = S?.
acdic carboxyl group (- COOH), a |1Jydro- =°
gen otom and a vanable group known as
the R-group (also called the side chain). : | | T T ']
In conclusion, there is presence of nitrogen 10T20 ) °50 %0
and absence of pentose sugar. Pinpeesire /G

—

Q50 ;

Which statement correctly describes a possible

action of a competitive enzyme inhibitor?

A It binds at the active site and prevents the B
formation of an enzyme-substrate complex.

B It binds near the active site and prevents

the formation of an enzyme-substrate com- 1|0 2|0 3‘0 4|0 5‘0 ﬁ60
plex. Temperature / °C

Time taken
for completion
of the reaction

C It binds near an allosteric site and prevents
the formation of an enzyme-substrate com-

plex.
D It binds to an allosteric site and prevents
the formation of an enzyme-substrate com-
plex. .
C
HELP

—

Time taken
for completion
of the reaction

Competitive enzyme inhibitor is structurally 1‘0 2'0 3l0 4‘0 5'0?0
similar to the actual substrate, and can fit Temperature / °C

into the active site of the enzyme. When it

is bound at the active site, it prevents the ?

actual substrate from entering the site, hence

preventing the formation of enzyme-substrate 9.
complexes and generation of producs.
Q51
An enzyme is completely denatured at 50 °C. A
fixed concentration of this enzyme is added to \

T T T
a fixed concentration of its substrate. The time 10 20 30 40 50 60

o
lakeg for completion of the reaction is measured Temperature / C
at different temperatures.

o
Time taken

for completion
of the reaction

K tfly Examined Questions
metl-i\fel 1000 Biology MCQ with HELPs ? a0 Frequently Exa _J
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HELP

As the enzyme 1§ C
50 °C, the enzyme reac
" on ot “0 C lf‘u\)ﬂ

al
ompletely denatured ;
tion will never rec '
Sun
Jless of the amc
(‘('\mplm‘
of hme avoilable

Q52 I
o tertiary structure

Which type of bonds hold the

i oram sho o g
The diagram linkage indicated by the arrgy,

Topic 1{c) fnzym‘;‘]

ws a molecule. In which mo

ecule would the

be found?

A
C

B Amylose

D

Cellulose

Amylase

Cholestero]

HELP
Amylase is an enzyme thot.cotolﬂes
the breakdown of starch into mg.
tose. Amylase is formed by the cop,.

of an enzyvme’ . f amino acids.
- ide densation ©
T ecosidic | hydrogen [ionic | peptid : i t together i
disulphide | glycosi yarog Two amino acids react together in
T v X X / condensation reaction with the |og
A X X / X v of a water molecule to form a dipep.
' B | X 7 X / X tide. The linkage formed is a coyq.
g C ’ ‘:’ X J/ v X lent bond known as a peptide bond.
{’ D
) - R! H R2 o
HELP oA e N Y
—e. . d N—C—C N_“C"‘C
Glycosidic bond is found in carbohydrates an N B it Wl L o
. . H H H K
absence in protein (enzyme). ‘ e e
To become a functional enzyme, a protein must
assume it's pn'mOfY' secondory and terﬁory condensation J hydrolysis
sicture. peplide bond
The primary structure of a protein molecule A o | e
refers to its number, type and sequence of _ e L P
amino acids held together by peptide bonds dipeptide 2 _‘13"30 "'i‘ T ‘,7* c. *Ho
in the linear strand of polypeptide chain. . H H: HiH OH
free amino group e ] free carboxy! group

Secondary structures are regular repeafing
structures stabilised by hydrogen bonds
between groups in the main chain of the
polypeptide.

Terfiary structure is the three-dimensional con-
formation of q polypeptide maintained by
ionic bonds, hydrogen bonds, disulphide bonds
and hydrophobic interactions.

Q53

0 H H S H
/:—-C~N_LC*C—"‘NH2
HO [ ” I
H O CHs

 Level 1000 Biology MCQ wit HEWs £ gq
——— 229 MCQ with HeLps

Q54

At which levels of enzyme structure do hydro-

phobic interactiong

occur?

A primary, secondary and tertiary

B primary, secondary, tertiary and quaternary
C tertiary ang Quaternary

D Quaternary only

HELP A’

Terﬁory structure is the three-dimensional con-
-ormation of a polypeptide maintained by
onic_bonds, hydrogen bonds, disulphide
bonds and hYdfophobic interactions.

Frequently Examined Quesﬁonﬁ/l
1 Y *xamined Gluesho
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Topic 1(c) Enzymes l

Many highly complex proteins consist of an HELP
aggregaton of 2 or more polypephde chains

Yo
held together by hydrophobic interachons, Dofinition of a competitive inhibitor A com-
disulphide linkages, hydrogen bonds and ionic pound that is struye turally similar to the actual
bonds substrate, and can fit into the active site of

the enzyme

Definition of o non-competitive inhibitor - A

st compound that has no structural similarity to
| ‘ the substrat ‘

The diagram below shows the action of an ° ond binds fo the enzyme at site

me on its substrate other than the active site, resulting in reduced
enz! reaction rate,

— i
S L; N L—/ /F] o 4 Without —
— > — +’ B | inhibito e
\5 8
. 225 -“With competitive inhibitor
The rates of reaction of this enzyme were stud- g o % e p_ R
ied in the presence and absence of inhibitors, 2 g 2 R P
and the results shown in the curves below. > S e
& /" ..~~~ With non-competitive inhibitor
A ® /:-"’
! >
= Substrate concentration
£ »
=S
=8 3
§
—
Substrate concentration
Which of the following reflects correctly the
respective curves?
Curve 1 Curve 2 Curve 3

>

¥ E:3 @
<3 E;3 T3
gt EE

-3 ¥’ E(3

| Level 1000 Biology MCQ with HELPs £ 54 Frequently Examined Questions |
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Q6
The graph shows the amount of product fom;ed
by a standard concentration of enzyme and a

standard concentration of substrate at a tempera-
ture of 15 °C.

Amount

of 154
product
formed /
arbitrary 5|
units

\

0
Time
Which graph shows the effect on the activity of
the enzyme of increasing the temperature to
20°C?

Amount 207
of 15-
product
A formed/ 10
arbitrary g _
units
0 >
Time
Amount 20+
of 154
product
B  formed/ 104
ark?itrary 5
units
O —>
Time
Amount 20
Of 15
product
C formed, 10
arbitrary
units
0 —>
Time
Amount 20
of 15
product
formed/ 10
arl?ltrary 5
units
0
Time

A Level 1000 Biology MCQ with HEps P52

Enz
Yney |

HELP
The rate of reaction can be determ
the gradient of the graph, the qu'e'ﬂnd from,
of reaction, the steeper the ¢y di' the Pty
the slower the rate of reaction, m ot ilg
the gradient. Ore

The rate of an enzyme-contro||e reger

doubled for every rise of 10 T;‘Chon is
creasing the temperature increases fhusf In.
of enzyme-controlled reaction, "’Sulfine rotg
graph with a steeper gradient wif, 10 in q
trary wnits of product formed. arbi.

Q7

The enzyme amylase catalyses the Converg;

of starch to maltose. 10 cm® of 4 19 am‘ TfOn
solution was added to 5 cm® of starch Sugy ‘l”‘e
sion. The graph shows the tota] amoulnlicn.
maltose produced over the next 15 mjﬂulegOf

4

Total amount
of maltose
produced

—._.,_—_\‘_’
Time
;I‘élcizné 10 cm’® of a 29, amylase solution was
aeh Lo 10 cm® of starch suspension. Which
8raph shows the results (hat would be obtained?

4

Total amount
of maltose
A produced

Time

Frequently Examined QUeSLiCE‘J
_\ :
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Total amount
of maltose
g produced

v

Time

Total amount
of maltose
¢  produced

v

Time

Total amount
of maltose
p produced

v

Time

HELP
Increasing the amylase solution from 1% to
29 increases the enzyme concentration. As
enzyme conceniration increases, more active
sites are now available for successful colli-
sions between the enzyme and substrate to
form more enzyme-substrate complexes, lead-
ing fo an increase in the rate of reaction.

In addition, the substrate concentration in-
creases from 5 cm?® of starch suspension o
10 cm® of starch suspension, thus the tofal
amount of maltose produced will be doubled.

| A Level 1000 Biology MCQ with HELPs 753

Topic. 1(0) Enaymes |

Q58

A po'pular herbicide named glyphosate is te orted
to kill plants by affecting an enzyme 1Ix)1 tﬁo
pilﬂlway leading to the synthesis of several amino
acids required in the assembly of plant proteins.

To determine the mechanism of glyphosate ac-
Flon, you conduct assays of that enzyme with
increasing amounts of substrate and a constant
amount of glyphosate.

The results are shown in the table below.

Assay of enzyme activity with increasing
substrate, constant glyphosate levels:

Subgtrate Relative enzyme
concentration (mg/ml) activity (%)
10 20
15 40
20 60
25 80
30 100

The data show that glyphosate most likely
A acts directly on one of the amino acids.

B  is a competitive inhibitor of the enzyme-
catalysed reaction.

C  does not affect activity at substrate concen-
trations below 10 mg/ml.

D  acts as a noncompetitive inhibitor of the
pathway.

HELP
From the data, it can be observed that at
low substrate concentration (10 mg/ml), the
relative enzyme activity is low (20%). That is,
the frequency of enzyme-substrate collisions
is similar to frequency of enzyme-inhibitor (E-
) collisions. Therefore, the number of en-
zyme-substrate (E-S) complex formed is about
the some as E-I complex formed and this
leads to a lower rate of reaction.

i

Frequently Examined Questions
i
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At high substrate concentrohions (30 mg/ml),
the relotve enzyme actvily 1 high (100%)
Thot is, the substrate competes more success:

S.
fully for ochve site, resulling in more succes
ful collision between substrate and enzyme,
hence more E-S complex are formed, and this

leods to a higher rate of reaction.

The dota above shows the chm(x'ieushlc. of
competitive inhibition. Competitive inh:bllfOﬂ
s reversible if substrate is present in high
concentrations, as subsirates can now out-
compete the inhibitors for binding fo the aclive
site, and allow the rate of reaction lo reach

its maximum value.

Q9

The list shows three characteristic of enzyme

activity.

1. Reaction rate decreases if the concentration
of non-competitive inhibitor increases.

2. Reaction rate is reduced at extremes of pH.

3. Reaction rate is reduced at low tempera-
ture.
What explains each of these characteristics?

Topic i
P1e Te) Entym.;-"
At extremes of pH, the rate f r60cy
creases. This 15 because the chan oy, "
results in disruption of the 1on;c and },ﬂ " pi
bonds that help to maintain the Specif. Oty

of the active site, causing enzyme o b '

natured. © dy,
t low temperature, the rate

A F J[ mUCfl(,

1

reduced. The enzyme is Inactivatef d " is
e 4

possession of minimal kinefjc ener
collision with substrate, 9y fo,

Ava.ilability of | Reduced kinetic energy Hydrogen
| active site is reduces the rate of bonding is
reduced molecular collisions disrupted

[A | 1 [ 2 3
LB | 2 ‘ 1 3
C | 1 ] 3 2
D 2 [ 3 1

HELP =

———

'Up;n binding of the non-competitive inhibitor
(}), € enzyme, the enzyme configuration s
changed such that ifs active site’s conforma-
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Topic 1(c) Enzymes

Q1 B
Q9 B
Q17 D
Q25 A
Q33 B
Q41 B
Q49 B
Q57 D

Q2 D
Q10 C
Q18 B
Q26 A
Q34 A
Q42 B
Q50 A
Q58 B

Q3 D
Q11 D
Q19 D
Q27 C
Q35 B
Q43 B
Q51 C
Q59 C

Q4 B
Q12 C
Q20 C
Q28 C
Q36 D
Q44 D
Q52 B

05 A
013 C
021 C
029 C
Q37 A
Q45 C
Q53 C

06 A
014 C
022 B
030D
038 D
()46 D
Q54 C

07 D
015 D
023 B
031 C
Q39D
Q47 C
Q55D

Q8 A
016 B
24 D
Q32 A
Q40 B
Q48 A
Q56 A

Scanned by CamScanner



TOPICT CELLULAR FUNCTIONS

1(d)

You should try to answer on your own before resorting to HELP.

The absence of centrioles from higher plant cells
means that during somatic cell nuclear division

there is
A no spindle formed.

B no equatorial arrangement of chromosomes
at metaphase.

C no new cell wall laid down at telophase.

D no apparent organiser of mitotic spindles.

HELP

Centrioles in higher animal cells are the
organising centres of spindle formation. These
centrioles are absent in plant cells, despite the
formation of spindle during cell division.

Q2
If one ignores the effect of crossing over, then
the possible number of different haploid cells
which could arise by the meiotic division of a
diploid cell containing 10 chromosome (i.e. n =
5) is

Cell and Nuclear Division

A 2
B

C 8
D 32
HELP

The possible number of different haploid cells
from meiosis can be calculated by the expres-
sion 2% = 32.

| & i i
| Level 1000 Biology MCQ with HELPs ' 55§

1

/

The formation of chiasmata is an important fea-
ture of meiotic divisions because it

A ensures that the same genetic characteristics
appear in daughter cells as in the parents.

B ensures that the number of genes in the
new chromosomes remains constant.

C  provides opportunities for new genotypes
to arise.

D  prevents homologous chromosomes from
pairing.

HELP

In the formation of gametes during the first
meiotic division, the homologous chromo-
somes pair up. This process is called synapsis.
The paired (maternal and paternal) homolo-
gous chromosomes cross over at the chias-
mata and homologous portions of the chro-
mosomes are exchanged, resulting in recom-
bination to form new genotypes.

Q4

‘Suddenly, the chromatids belonging to each
chromosome part company and move towards the
opposite poles of the spindle.’

This is a description of mitotic
A anaphase.

B  interphase.

C metaphase.

D  prophase.

Frequently Examined QuestionsJ
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NELP

Mitosis is the complex process that apporfions
the new chromosomes equally to daughter
cells. During anaphase, the 2 sister chroma-
lids seporate into independent chrom‘osomes.
Each contains a centromere that is Imkgd b_y
a spindle fibre to one pole towards which it
moves. Thus one copy of each chromosome
is donated fo each daughter cell.

Q5
The events shown below occur during different
phases of mitosis.

1  spiralization of DNA

2 hydration of DNA

3  centromeres split

4 centromeres attach to spindle fibres

T —— N

Topic 1(d) Cell and Nuclegr Div.isg;n’“l

HELP
Chiasmata are crqsse'd chromosomeg P
pating in recombination. These are formeg
during prophase | of meiosis.

Qo

The following graph represents the change,
the quantity of DNA present in the cell ¢y, at
different stages.

=Y
5
Or sperm
Fertilization

DNA content
[\"]
=]
g

=

Time
What stage takes place at X7

5 DNA replicates A  anaphase B cytokinesis
Which one of the following correctly identifies ¢ jnterphase D  metaphase
each of the phases described?
interphase | prophase | metaphase | anaphase | telophase HELP
A 1 2 3 4 5 After fertilisation, the DNA
B 1 5 4 2 3 content in the cell increases
C 2 4 1 3 5 because of the fusion of
D 5 1 4 3 2 genetic material of the par-
ents. Mitosis them occurs and

HELP

During the S phase of interphase, there is
replication of DNA, followed by prophase,
where the chromatin condenses. At metaphase
the centromeres are ready o split; this occurs
at anaphase. Finally, division is complefe at
telophase.

Q6

During which phase of meiosis are chiasmata
formed?

A prophase I B metaphase I

C anaphase II D metaphase II

A Level 1000 Biology MCQ with HELPs £ 56

is followed by cytokinesis at
X, which is the division of
the cytoplasm into 2 com-
partments, i.e. 2 cells.

Q8
The graph below shows the changes in DNA con-
tent in a single cell during the mitotic cycle.

N

Amount of DNA
N
5

e R -

0 x ¥ Time

Which stage occurs between time x and time J ?

Frequently Examined Questions
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prophase

anaphase

y interphase B

C metaphase D

HELP
During inferphase, chromosomal DNA s rep-
licated and bound to protein. The Pre-mitotic
cell is 4n (i.e. there are 2 copies of each
chromosome) and since there are 2 morpho-
logic chromosome of each type, there are g
tofal of 4 copies of each chromosome.

9

The absence of centrioles from higher plant cel)s
means that during somatic cell nuclear division
there is

A no apparent organiser of mitotic spindles.

B no equatorial arrangement of chromosomes
at metaphase.

C no new cell wall laid down at telophase.
D o spindle formed.

HELP

Although no centrioles are visible, there is
spindle formation and the chromosomes do
exhibit equatorial arrangement. Spindle for-

mation is probably by another organelle, un-
known as yet.

Q10

A diploid cell contains three pairs of homolo-
gous chromosomes. Each pair is heterozygous for
apair of alleles, Aa, Bb and Cc, respectively. If
this diploid cell undergoes meiosis, how many
ifferent combinations of these genes could be
Produced in the haploid daughter cells?

A3 B 6
C 8 D 12
HELp
The eight (2n = 2%) different combinations of

the alleles gre- ABC, AbC, ABc, aBC, aBc,
abC, Abc and abc.

|
K Level 1000 Biology MCQ with HELPS P57

Topic 1(d) Cell ang Nuclear Division
Qi1

——

In root tip cells, cell plate formation occurs during
A anaphase, B interphase.

C Metaphage, D telophase.

HELP

During telophase, new membranes form
daughter nuclej.

As the chromosomes uncoil
and become |eg

s distinct, the nucleolus be.-
comes visible again, and the nuclear mem-
brane forms around each daughter nucleus.
Cell plate formation then occurs for the for-
mation of cell membranes during cytokinesis.

@w

The diagrams below represent a pair of chromo-
somes during prophase I of meiosis. Q and q
are alleles of one gene, and R and r

are alleles
of another gene.
Q
1 Q R
AN
q T
Q R
) Q ; / R
ANVANE
q T
Q R

Frequently Examined Questions J
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Q R
- *
L ,: .
: \Q R\
IVACEENAN
X . .
q r

tions which

allelos Q and

Which diagrams represent situi
would result in the segregation of
q at anaphase 17

A 1 2and 3
B 1. 2and 4
C 2, 3and 5
D 2 4and 5

HELP
The alleles Q and q should occur in the
some loa but on different chromosomes after

crossing over

Q13 ﬁ

A diploid cell contains four chromosomes (2n =
4). If this cell divides by mitosis, and there is
no mutation, how many genotypes exist among
the daughter cells?

A 1 B 2
C 4 D 8§
HELP '

In somatic cells which undergo mitosis, the
genotype always remains unchanged and the
daughter cells are all identical, because there

1S no crossing over process or independent
assortment.

Q4

Which one of the following structures would be
Iouqd in an animal cell undergoing mitosis, but
not in a plant cell undergoing mitosis?

A centriole

B centromere
C  chromatid
D

chromomere

| Level 1000 Biology MCQ with HELPs f 5g

Loty S el e Di"hioq\' A
HELP

Centrioles are organising centres for he -
fibres which are composed of MiCrotyby)

These are present only in animal cellg ond
in plant cells not

Q] 5 T ——
Which is the longest phase in the cell Cy(;];;f
human liver cells?

A anaphase

B cytoplasmic cleavage

¢ interphase

D prophase

HELP

The longest phase in the cell cycle is inger.
phase, before the actual nuclear division pro.
cess. DNA replication occurs during interphase,

Q16

In prophase of mitosis, which one of the follow-
ing events occurs in animal cells but not in plant
cells?

A  Centrioles migrate to opposite sides of the
nucleus.

B  Chromosomes become invisible due to
condensation.

C  Homologous chromosomes do not associate.

D The nuclear envelope (membrane) breaks
down.

HELP

Centrioles move apart during nuclear division,
and radiate microtubules, forming asters. These
#ructures are not visible in higher plants, which
instead have q microtubule-organising centre,
from which spindle microtubules arise.

Frequently Examined iueiﬁo’"s/l
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7 .
ph below illustrates the behaviour of the
T}tlxre %SO mes during one mitotic cell division.
chro
Distance/pm
SOJ
] X
40 : 2
301 i
1
207 !
10
T T :L’:l T
5 10 15 20 25 30
Time/min

Which one of the following correctly indicates
the changes illustrated by curves 1 and 2, and
the stage of mitosis which is commencing at X?

Topic 1(d) Cell ond Nuclear Division l

What is the orde

sis? r of these stages during mito-
A1 2 4 3 g

C 3 5 4 1 ,

D 3 4 5 1

HELP

D shows the stages in mitosis from interphase
(3), condensation of chromatin (4), alignment
of chromosomes in metaphase (5), separation

of sister chromatids in anaphase (1) and
telophase (2).

Q19

The diagram below is of a cell from a gameto-
phyte undergoing division.

j distance dist
stage of between b:tjvnce
mitosis centromeres of | 0 een
commencing | chromosomes PHIGTES
of sister
atX and poles chromatids
of spindle
A | anaphase 1 2
B | anaphase 2 1 What is the type of division and the stage?
C | metaphase 1 2 A — _
me10sls; prophase I; 2n = 8
D | metaphase 2 1 o
B meiosis; metaphase II; n=3_§
C mitosis; prophase; n=3_38
HELP D mitosis; early anaphase; 2n = 8
During anaphase, the sister chromatids of each HELP

chromosome separate at the centromere, each
approaching opposite ends of the spindle pole.
Hence the distance between the centromere
and the poles decreases, whilst that between
the centromeres of the sister chromatids in-
creases.

s

The diagrams show stages of mitosis.

1 2 3 4 5
Y ‘
Pee®w
\Mlogy MCQ with HELPs 59

The diagram shows the separation of the sister
chromatids at the early anaphase of mitosis.
The resulting daughter cells are diploid with
8 chromosomes.

Q20

Throughout which phase of the mitotic cycle
would DNA be present in the least amount in

a nucleus?

B
D

anaphase interphase

telophase

C metaphase

Frequently Examined Quesﬁons/]
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HELP
Nuclear division woule
by telophase, resulting i
in the nucleus being halved, compar }
at interphase pmphusc and metaphase

| have been completed
the amount of DNA
ed 1o that

)2

3 itotic cell
The diagram shows one stage of mitolic

division.

From the position of the cell organelles and the
chromosomes, what stage of mitosis has been
reached?

A early anaphase B early telophase

C  mid metaphase D late prophase

The diagram shows the alignment of chromo-
somes on the spindle, ready for division into
the sister chromatids. This is the mid metaphase
stage of mitosis,

Qz

If x units of DNA are present in the nucleus of
a cell which has just divided, what is the rela-
tive amount present in this cel] during prophase
of the next mitosis?

X
A = g X
4 2

C x D 2

T()pic '(d) Cell and Nuclecr m i

Q23 —

awings have been trae. s .
['he chromosome d{lqwd' §idin h en trdceq fron,
photographs of cells di & 1M a root tip.
X Y z

g b

In what order do these stages of cel] divisioy
occur?

first 5 last stage
A X Y Z
B X Z Y
cC Y X Z
D Y Z X
HELP

Y shows the metaphase stage of mitosis, where
the chromosomes have aligned on opposite
poles. This is followed by X, anaphase, where
the sister chromatids separate, and finally Z,
where division is completed.

Qi

At which stages of the mitotic cell cycle do these
events occur?

] DNA breakdown division
replication | Of nuclear of
membrane | centromere
—
A [ interphase metaphase | metaphase
B | interphase prophase anaphase
C | interphase interphase anaphase
| D | prophase prophase anaphase

HELP  — —————

Wep
During the S phase of interphase before Mitosis
DNA replicaﬁon occurs so that the amoynt 01é
DNA is doubled (2x units). This process en-

sures that the chromosome number of eqch

doyghfer cell is preserved (x units) after mi.
tosis.

A Level 1000 Biology MCQ wih HeLp ? 60
———— 20y Ve Quith HELs

—_—

Before nuclear division, there is DNA replica-
fion during $ phase of interphase. At prophase;
the nucleqr membrane breaks down to allow
fhe. division Process. The centromere finally
divides of anaphase to separate the sister
chromatids of each chromosome.

Frequently Examined Questions
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Q25

The a1
prophase 1is x.
hat is the amount of DNA in the same coll in

nount of DNA in a mammalian cell in early

w . e
anaphase 1 of meiosis?

: X
A } B3
C X D 2X
HELP

At prophase |, DNA replication has already
occurred, and the original amount of DNA
has been doubled to x. At anaphase |, the
amount of DNA in the cell remains the same
because no cytokinesis has occurred yet to

separate the cytoplasm.

Q26 o

When is the DNA content of a cell doubled?

A anaphase B interphase
C metaphase D  prophase
HELP

The DNA content of a cell is doubled during
the S phase of interphase, when DNA repli-
cation occurs prior to nuclear division.

Q27

A diploid cell contains two pairs of homologous
chromosomes. Each pair is heterozygous for a

pair of alleles, Aa and Bb.

After meiosis, how many different combinations
of these alleles could be produced in the hap-

loid daughter cells?

A 2 B 4
C 8 D 16
HELP

The alleles are A, a, B and b. After meiosis,
the 4 possible combinations in the haploid
daughter cells are AB, Ab, aB, ab.

 Level 1000 Biology MCQ with HELPs £ g4

fopic L) Coll aned Ny lear Division

Q28

Phe diagram shows anaphase of mitosis,

Which of the following diagrams shows anaphase
I during moiosis in the same organism?

A B C D
N ADd | span [ pA
Y | (v ||| | vy

HELP
Anaphase of mitosis is the separation of sister
chromatids of each chromosome, whilst
anaphase | of meiosis is the separation of
homologous chromosomes, This is represented
by A. In B, one pair of homologous chro-
mosomes end up on one side and the second

pair end up on the other side (the different
homologous pairs can be differentiated by their

differing lengths).

Qe

The graph represents the changes in the quan-
titv of DNA present in one nucleus at different

stages in the life cycle.

. X
5 g l
o N
4 = —— -
< fi=
Z o
Q] oo
v 24
24|
g 11
2 .
Time

Which stage takes place at X?
B  metaphase

D telophase

A  interphase
C  prophase

Frequently Examined Ouestions‘l
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Topic 1(d) Cell and Nuclo,;: Bl\\ﬁ

Which of the following names the Stages o i

4 vision correctly?
The relative DINA content decreases fu;m &) tosis oo
vision

2 X marks the end of the nuclear di l pruphase |

process (mitosis), where ot telophase, two A prophase

dﬂl'(‘)hmy cells are formed B prophﬂsc m(}tﬂphase 1

C  metaphase anaphase [

Q30 : - D metaphasc metdphase I

The diagram shows two pairs of homologous
chromosomes. HELP

The centrioles in the first diagram have ny
separated to opposite poles yet, and the sister
chromatids have not yet separated, The stage
is this prophase. In the second diagram, the
homologous chromosomes have undergone
pairing, but have not separated into the
opposite poles. The centrioles are already on
opposite poles. The stage is thus metaphase
l.

Which stage of nuclear division is shown?

A anaphase of mitosis Q32
During which phase in somatic cell division does
replication of the chromosomes take place?

B anaphase I of meiosis
C  metaphase of mitosis .
D A interphase

metaphase I of meiosis
B early prophase

HELP C  middle prophase

The diagram shows the metaphase stage of D late prophase

mitosis, where the chromosomes have aligned
along the equatorial axis of the spindle, ready HELP
fo be split into the sister chromatids.

The replication of chromosomes takes place
during interphase, before the rest of the mi-

Q3 1 totic cycle.

The diagrams below show chromosomes in a cel]

undergoing mitosis and in a ce]] undergoing Q33
meiosis.

During which stage of meiosis do homologous
chromosomes separate?

mitosis meiosis

A prophase I

B anaphase I
v C  prophase II
a D  anaphase II
{ ‘Ar . . o
{_‘A Level 1000 Biology MCQ with HELPs P 62 Frequently Exomiﬂedguffns/’
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gﬂ‘e homologous chromosomes, one maternal
and one paternal, separate during anaphase
| The sister chromatids then separate qf
anaphase I, resulting in the formation of 4
daughter cells, each with half the number of

chromosomes that was present in the parent

cell.

Q4 —
when identical twins marry identical twins, the
children of both couples are genetically

o different because of random segregation
during parental meiosis.

g different because of the high probability of
random mutation.

¢ identical because of a low probability of mu-
tation.

D identical unless crossing-over takes place.

HELP

During meiosis, the homologous pairs of
chromosomes separate independently of each
other. Through this process of random seg-
regation, the genotypes of different gametes in
one parent are different. Hence, even different
children borne by the same parents are ge-
nefically different, unless they are identical
twins. It then goes without saying that the
children of both couples would be genetically
different.

W5

During which stage of the mitotic cell cycle is
DNA replicated?

A" prophase B  metaphase
€ telophase D interphase
HELP

Prophase, metaphase and telophase are the
Some of the processes during mitosis. Infer-
P}tme is the stage before mitosis during which
the DNA is replicated in the cell.

X
Leved 1000 Biology MCQ with HELPs £ 63

T——

Topic 1{d) Cell ond Nu;i;c;r Division ~l

Q36

—e —

———
————

Tl}e second divig
mitosis because in

1on.of meiosis differs from
meiosig

A chiasmata form between the chromatids,

B each chromosome replicates at metaphase.

C  individua) chromosomes line up at random
on the equator.

D the Separating chromatids differ genetically.

HELP -

In meiosis, the sister chromatids differ geneti-
cally due to crossing over during prophase .
In mitosis, crossing over does not occur and
the chromatids and thus genetically identical.

Q37

The diagram shows the chromosome complement
of a cell just before the metaphase stage of mi-

i

What will be the chromosome complement at te-
lophase?

A B C D

i

At the metaphase stage of mitosis, each
chromosome exists as a pair of sister chro-
matids, joined together at the centromere. At
telophase, the sister chromatids have been
separated and each sister chromatid exists as
a separate chromosome. The number of clhr'o-
mosomes is not halved in mitosis as it is in
meiosis, hence excluding option D.

Frequently Examined QuesfionL'
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Albinism in humans is controlled by a recessive
o Jele will be found at

How many copies of this al
one of the poles of a cell att
in an albino person?

elophase 1 of meiosis

A 23 »

c 2 D

e /‘””‘///
HELP

Since the allele is recessive, both homologous
chromosomes in a somatic cell of an albino
person would have the allele. After meiosis |,
each end would have a homologous chromo-
some with the allele. As the chromosome is
existing as a pair of sister chromatids at this
stage, each chromosome and hence each end
would have two copies of the allele.

Q39

Which diagram represents a cell undergoing
metaphase I of meiosis?

A B
C D
. <
/ !

HELP
Inm
etaphase | of meiosis, homologous chro

mosomes isti
. each existing as q pair of sister

4

A Level 1 i
[ 000 Biology MCQ with HELp ? 6a

Tam shows the maternal and h

he diag
The mes from a diploid cell.

chromoso

key
= Mmaterng|

Wmm= paternal

3
If the cell divides by meiosis, which gig,
shows a possible viable gamete? Bray

Wl JOREN S

HELP

A viable gamete would have one of each of
the three homologous pairs of chromosomes
rgpresented by the different lengths. The comj
bination of maternal and paternal parts in
one ;hromosomes occurs during crossing over
o'nd is a nafural process that leaves the gamete
viable.

Q41

The diagram shows some chromosomes at laté
prophase of mitosis.

Zne nucleus at telophase II of meiosis?
6 B 12
C 18 D 24

Frequently Examined G
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2

‘ hromosomes present. In a mitotic
;/'ﬂ/’w are 12 number of chromosomes remain
i.e. 2n— 2n. In a meiotic division
S mber is halved, i.e. 2n— n. So there
'::uld only be 6 chromosomes in the nudeus.
s

diviSionl

W

Jowing events occur in mitosis and/or

rhfo:;’: Which event occurs only in meiosis?
4 chromatid formation
chromosome condensation

chromosome movement to poles

chromosome pairing

/_ % . .
In meiosis, chromosome pairing occurs dur-

ing metophase |, and the homologous chro-
mosomes separate into different cells after
meiosis |. This does not occur in mitosis.

W

How does the second meiotic division differ from

mitosis?

A Chiasmata form between the chromatids of
a bivalent.

B Each chromosome forms two chromatids
during metaphase.

C Exchange of genetic material occurs between
chromatids.

D The separating chromatids of a pair differ
genetically.

HELP

One of the most important factors about meiosis
is that it gives rise to individuals who are
genefically different. The chromatids undergo
aossing-over before they are separated to the
different poles in the nucleus.

A Level 1000 Biology MCQ with HELPs f 65

I .
Topic 1(d) Cell and Nuclear Division

Why do half the
) pollen graing of
maize plant contain stargcrh? of @ heterozygous

Because alleles Separate at meiosis during
A anaphase I and anaphase II.

B metaphase I and anaphase 1.

C  metaphase II and anaphase II.

D  prophase I and prophase II.

HELP

It is only during anaphase that the chromo-
somes are pulled to the poles by the spindle

fibers.

Q45

At prophase of mitosis, a eukaryote chromosome
consists of two chromatids.

What is the structure of a single chromatid?

A one molecule of single-stranded DNA coiled
around protein molecules

B  two molecules of single-stranded DNA each
coiled around protein molecules

C  one double helix of DNA coiled around pro-
tein molecules

D two double helices of DNA each coiled
around protein molecules

HELP

A chromatid consists of a DNA double helix
attached with histones (protein molecules) to
form nucleosomes.

Q46

At which stage of the cell cycle does the quan-
tity of DNA per cell decrease by half?

cytokinesis

A  anaphase B
C  metaphase D

Frequently Examined Questions l

telophase

i

Scanned by CamScanner



HELP
At telophase |, the nucleus envelope forms
and the spindle disappears.

Q47

The diagram represents the life cycle of an z.mi-
mal. At which stage in the life cycle does mito-

sis occur?

}L@L@C<>——@—+@

HELP
Mitosis: 2n — 2n

A is fertilization, C is meiosis and D is also
fertilization.

Q48

The diagram shows a cell at anaphase I of

meiosis.

Which diagram shows a normal gamete that coyld
be produced from this cell?

A B
%%
ESSVARGE- - <

C D .

| Level 1000 Biology MCQ with HEp ? 66

Topic 1({d} Cell and Nucleq, Divis,':l"'
1%

HELP
Meiosis is the process of holving the ny \
of chromosomes to form sex cgl|s. Thursnber
final answer should be either C or D “W_e

formed from identical chromo’rids, Wher;gq
is the outcome after separation of Sister Chsr
Q.

matids (after anaphase |I).

Q49

The diagram shows anaphase of Iitosjg,
P s
W@y

Which diagram shows anaphase | during mej,
sis in the same organism?

A . B
TEow [m%
v

W | |
C D
A A

P A
A2y

[

HELP

The original cell has 4 sets of chromosomes.
In meiosis, eqch chromosome is seen to
comprise 2 chromatids. So there should be 4

Sepf]rafe chromosomes, but with 2 chromatids
each.

@

Which statement Correctly describes homologous
chromosomes?

A They are formeq during meiosis.
They are held together by centromeres.
They are identical,

They carry the same gene loci.

Frequently Examined Q_Ue:ﬁﬁ"s/,
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Topic 1(d) Cell and Nuclear Division ‘\
HELP

HELF
Homologous chromosomes are made up of
two chromosomes, which need not be iden-
fical, but is important in determining the same

characteristics for that individual. E.g. blood

The dia
ing two

grax'n shows a dividing nucleus contain-
pairs of homologous chromosomes
4

Q51

group, eye colour etc.

At which stage of mitosis do these events

2
RN
17 ,/ |\.\'

“AIAN
|

Wiyl
occur? AVALY)
\'\\\\( !Y{/V
spiralisation nuclear \\',,//
and envelope | centromeres -
condensation breaks separate J
of DNA down Which phase of nuclear division is represented?
A interphase interphase | metaphase A anaphase of mitosis
B interphase prophase | metaphase B anaphase II of meiosis
C prophase metaphase | anaphase C  metaphase I of meiosis
D prophase prophase anaphase D metaphase of mitosis
HELP
HELP

As the chromatids are seen to be separating,
this phase is anaphase and not metaphase
where the chromatids would be seen lining up
at the equator of the spindle. However, this
anaphase stage is occurring during mitosis
since the homologous chromosomes are still
in the same nucleus.

During prophase, the chromosomes become
visible as long, thin tangled threads. Gradu-
ally they shorten and thicken. The nucleolus
disappears and the nuclear envelope disinte-
grates.

Q52

In the fruit fly, Drosophila melanogaster, the
diploid number of chromosomes is eight.

Q54

During which stage of meiosis do centromeres
divide?

prophase 1

In the absence of crossing over or mutation, how
many genetically unique kinds of gamete might A

be formed by one individual? B metaphase I

A 4 B 8 C  prophase II

C 16 D 32 D  metaphase II
HELP HELP

In prophase, the centromeres do not divide.
In metaphase |, only the homologous chro-
mosomes are about to separate and not yet
the chromatids.

As the diploid number is 8, there would be
4 pairs of homologous chromosome pairing.
This gives rise to a combination of 42 = 16
kinds of gametes.

Frequently Examined Questions
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Topic 1(d) Cell and Nuclear Dj A

Vision l
Q57 ——
Q55 The sorrel plant, Rumex acetosa, is a flowerj,

- iling that ate sexes ia i
‘e diagram shows the uncoiling and coiling that lant with separate sexes. The. dic gram beloy, I
: ‘l: l;\T\ lace between homologous regions of - PX wline of its life cycle, including the gq,
mught take place Vo an ou X
t\‘:\ double helical nucleic acid molecules. chromosomes of the adults.

Adults

Male m
sorrel plant - sorrel plap;

A ¢

Adult ¢ é
T Pollen  Megaspore
R Zygote (microspore)
What do the diagrams represent? @,_/
A chromoesome mutation Male gamete
B DNA replication
C mRNA synthesis @
D the early stages of crossing over Female gamete
Which sex chromosomes would be found in celjg
HELP ) 1 to 4 if a male zygote were produced?
The diagram shows the meiofic process, where cell 1 cell 2 cell 3 cell 4
there is crossing over between homologous A Y X Y X
d:rmosomes, resulfing in new combinations B v X vy XX
Ot genes.
C XY XX Y X
If the nucleus of a human motor neurone con- HELP
tains 6.8 picograms (pg) of DNA, what mass of -~ o=r
DNA is the nucleus of an actively dividing human The male zygote must have the genotype XY.
skin cell likely to contain at the end of inter- Since the Y chromosome can only come from
phase? the male plant, the female plant contributes
A 34pg B 68 pg the X chromosome.
C 136 pg D 204 pg
Qs
HELP Wl_lat is the role of centrioles during meiosis in
animal cellg?

The amount of DNA in the 2 somatic cells,
the motor neurone and the skin cell shoyld A breaking down the nuclear membrane dur-

be the same. After inferphase where DNA has ing prophase
already rgphccted, the amount of DNA is B helping homologous chromosomes to pair
doubled, ie. 6.8 x 2 Pg = 13.6 pg. and form bivalents

€ holding the two chromatids of a chromo-
Some together

D OIganising microtubules to form spindle
fibres
Frequently Examined Questions
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HELP

Centrioles migrate o the poles at mid prophase

| and start to form the spindle fibres at late

prophase l

Q9

Int

he table, a tick (v)) indicates that structures

are genetically identical; a cross (X) that they are

not.

Which sequence of ticks and crosses is correct?

Q61

Topic 1(d} Cell and Nuclear Division

The diagram shows an intergeneric cross per-
formed in a breeding experiment.

Brassica Raphanus

oleracea sativus

(cabbage) (radish)
parents 2n =18 2n =18
gametes n i 9 n i 9
F, generation T~2n=18 «

— 1 Which of the following statements explains
tubers | seeds g Sai?fsl brother prsfcﬁrlf:ne 3 why the F, hybrid plants were sterile?
ona |inthe | ¥/ aimtd by the A  Non-disjunction occurred in parental
l;ﬁ:::f sfitr:ilf same f‘ljlﬁz same gamete formation.
AR male B  There was an odd number of chro-
A v v v v 4 mosomes in the gametes.
B| V X X X v C The chromosomes of the F, hybrid
C v/ X X X X could not form homologous pairs
D X v v X v during meiosis.
D The F, hybrid was polyploid and
could not undergo gametogenesis.
HELP
- HELP

Only cells produced from mitotic division are
identical. These are somatic cells, e.g. tubers
on a potato plant. The rest of the choices
arise from meiosis, thus are genetically differ-
ent.

Q60

The genotype of a human zygote will differ from

that of both parents.

Which of the following does not contribute to

this variation?
A chiasmata occurring during meiosis

mutation of genes

B
C  presence of dominant genes
D

random combination of gametes

HELP

The presence or absence of dominant genes
affects the genotype of the offspring, but it
would not contribute to the variation in the
resulting zygote.

A Level 1000 Biology MCQ with HELPs ? 69

Although the chromosome number of the F,
generation was normal, they did not form ho-
mologous pairs during meiosis, resulting in
sterile hybrids.

Q62

What happens to chromosomes in prophase I of

meiosis?

A They are formed by replication of DNA.
B  They attach to the spindle fibres.

C They divide to form chromatids.

D They shorten and become visible.
HELP

Chromatids are formed after DNA replicates
during interphase and not due to division of
chromosomes. Attachment to spindle fibre
occurs as the chromosomes arrange at the
equator during metaphase |.

Frequently Examined Questions J
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Q-G—Q/VM meiosis.

The diagram shows anaphase | of

Which diagram shows metaphase 1I
continues in this cell?

A

as meiosis

Topic 1(d) Cell and Nuclear p

o] R

The following experiment wasm

Haploid cells, conta‘ining thre:e chromeg,
each, were grown 1n a medium ¢ ontainies
radioactive thymine, so that all the DNA WI;E
labelled.

Cells in early interphase were thep -
ferred to a medium whe:re the a"ailablé
thymine was not radioactive.

A single cell was immediately isolateq an

allowed to divide once. When the two
daughter cells reached thg next memphase,
they were fixed and their three chrop,
somes were inspected for radioactivity,

1

Which diagram represents the distribution of p,.
dioactivity at metaphase in the two daughtey

HELP

Cell A shows early prophase Il as the nuclear
envelope has not yet disintegrated. Cell C
shows anaphase | as the homologous chro-
mosomes are moving to opposite poles of the
cell. Cell D shows incorrect exchange of genes
between homologous chromosomes after cross-
ing over.

Q64

What is a definition of homologous chromo-
somes?

A They are divided into two identical chro-
matids.

B They have the same sequence of bases,
C  They have the same sequence of genes.

D  They move to the same pole during nuclear
division.

HELP .

Homologous chromosomes are similar due to
the genes being in the same position, thus the
c‘hromosomes are the same in length. Iden-
tical chromatids occur after the DNA has
replicated during interphase.

A Level 1000 Biology MCQ with HELPs £ 70

cells?

key > normal chromatid
e radioactive chromatid

daughter cell 1 daughter cell 2
A G o s o &
B OO o CD LCQ C—]: %8
C = T e CIO emw —H
PEE S B s =

HELP

Candidates should take note that there would
be only 3 radioactive chromatids altogether
for the 2 daughter cells. This is due fo the
isolated haploid cell replicating its DNA with
n'on-radioocﬁve thymine during the earlier di-
vision. After the next metaphase, there should
still be only 3 radioactive chromatids, since
no more radioactive thymine was used for
subsequent replications.

FreQUenflv FyAaminad Miiactinns l
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Topic 1(d) Cell and Nuclear Division

Q6 Q68

The graph shows the amou.nt of. DNA presentin  An organism h i i
the nuclei of cells undergoing division in a mul- chrom%somes. Xsc:llgf?cl)?fhi:n cﬁ-lg:;)lesrmpgltfiilfé

ticellular organism. division is shown.
4
tent/ o
n
?m;(:y units 2 X
14 Y
time
Which combination is correct?
type of nuclear
yp division X Y What does the drawing represent?
— A metaphase of meiosis I
A meiosis metaphase I | telophase II o
o B  metaphase of meiosis II
B meiosis telophase I | telophase II ‘o
o C prophase of meiosis I
C mitosis anaphase telophase -
o D prophase of meiosis II
D mitosis metaphase telophase
HELP
HELP As the 4 pairs are homologous chromosomes

still enclosed by a nuclear envelope, this stage
is prophase |. In meiosis Il, the homologous
chromosomes would have separated.

As the final DNA content is half of the origi-
nal, this division is meiosis. Stage X has fo
be felophase | because the DNA confent has
returned fo the original amount after the
doubling during replication. This is due to the

. Q69
separation of the homologous chromosomes

at telophase |.

Between which two phases in meiosis do iden-
tical centromeres start to separate?

Q67 A  metaphase I and anaphase I

Albinism in humans is controlled by a recessive
allele. How many copies of this allele will be
found at one of the poles of a cell at telophase
I of meiosis in an albino person?

A 23 B 4 HELP

C 2 D 1 Between metaphase | and anaphase |, the ho-
mologous chromosomes separate (but not their
centromeres) fo opposite poles of the cell.

B  metaphase II and anaphase II
C prophase I and metaphase I
D prophase II and metaphase II

H

ELP However, between metaphase Il and anaphase
An albino person would have 4 copies of the ll, the centromeres divide so that the sister
recessive dllele at prophase . At telophase l, chromatids can separate.

the 4 copies would have been halved to 2
when the homologous chromosomes carrying
the allele separate to opposite poles of the
cell.

Frequently Examined Quesﬁonﬂ

IiLevel 1000 Biology MCQ with HELPs &7

Scanned by CamScanner



Qo
The second division of meiosis differs from

mitosis because in meiosis
A chiasmata form between th
B each chromosome replicates at metaphase.

individual chromosomes line up at random

e chromatids.

C
on the equator.
D the separating chromatids differ genetically.

Candidates should take note that chiasmata
form between the chromatids during the first
division of meiosis (prophase ) and not during
the second division of meiosis.

Q71

A diploid cell contains four chromosomes.

Which diagram shows the nucleus at prophase
II of meiosis?

A B
<
So
J
C

— )

)

HELP

lAf prophase II, the chromosomes should no

;nger be seen as homologous pairs {os in
lagram A), but only as one chromosome

consisting of two sister chromatids.

| Level 1000 Biology MCQ with HELPs ? 72
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Topic 1(d) Cell and Nuclear Division

Q1 D Q2 D
Q9 A Q10 C

Q17 A Q18 D
Q25 C Q26 B
Q33 B Q34 A
Qi1 A Q42 D
Q49 B Q50 D

57 A Q58 D

Q65 B Q66 B

Q31 C
Qi1 D
Q19 D
Q27 B
Q35 D
Q43 D
Q51 D
Q59 C
Q67 C

Q1 A
Q12 A
Q20 D
Q28 A
Q36 D
Q44 A
Q52 C
Q60 C
Q68 C

Q5 D
Q13 A
Q21 C
Q29 D
Q37 C
Q45 C
Q53 A
Q61 C
Q69 B

Q6 A
Q14 A
Q22 D
Q30 C
Q38 C
Q46 D
Q54 D
Q62 D
Q70 D

Q7 B

e |

ANSWER KEYS

——

Q15 C
Q23 C
Q31 B
Q39 B
Q47 B
Q55 D
Q63 B
Q71 C

Q8 A
Q16 A
Q24 B
Q32 A
Q40 C
Q48 D
Q56 C
Q64 C
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TOPIC 2 DNA AND GENOMICS |
2(a) DNA — Structure ang Fun;;o::—

You should try 1o gnsper on y

QL
A molecule of transfer RNA has the anticodop
sequence UAC.

what will be the corresponding nucleotide se-
quence in the DNA?

A ATG B AUG
¢ TAC D TUG
HELP

Corresponding pairs for uracil is adenine,
and adenine is uracil, and cytosine is gua-
nine. Also, the thymine pairs with cdenine.
The corresponding codon on the mRNA <

AUG.

Q2 .
A culture of bacteria had all its DNA labelle
with the heavy isotope of nitrogen, “N. Ti
culture was then allowed to reproduce usin
nucleotides containing normal “*N. The DNA
was examined using a centrifuge after one gen-
eration and again after two generations

[

.
1n

[S[8]

-

The diagram shows the position of the DNA
band at Z in the centrifuge tube when the DNA
was first labelled.

>

Ine“;l.lich Pattern would the DNA be found after
st and after the second cell generations?

w
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Q3

The two pyrimidine bases most commonly
found in DNA are

A uracil and thymine.
B  cvtosine and uracil.
C cvtosine and thiamine.
D

cytosine and thymine.

HELP
In the DNA double helix, purines base pair
with pyrimidines via hydrogen bonding. The
2 pynmidine bases are made up of only 1
ring and are heterocydlic, i.e. built of more
than one kind of atom, N and C.

Frequently Examined QuesﬁonsQ
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Q4

‘ 3 sphate
Deoxvribonucleic acid, adenosine !rlphu'q
and ribonucleic acid do not contain

A Dbases

B nucleotides.

C  pentose sugars.

D peptides.

4

lopic 2(a) DNA Structyre and p |
Uney,
0,

.

N

Q6
Cells from a bacterial clong were

many generations on a medium in whig ;’ foy
nitrogen compounds contained only thqinluh

" ' s
nitrogen 15 (""N). Adenine Compriggq 36°t0p.
the nitrogen bases present, % of

A sample of these bacteria wag tr"‘"Sfurre
medium in which the only ni!l‘()},'cn Sour, O4
“N and was provided with condj

g
ons gy
' a
for asexual reproduction. bly

HELP What was the percentage of Buanip, .
0 € in
) the DNA?
™™
DNA RINA Al A 14Y%
Double Single Nucleotide B 189%
poly- poly- AMP ¢ 2 o
Nucleotide nucleotide | nucleotide phosphale G 28%
chain chain groups D 36%
Pentose Deoxyribose |  Ribose Ribose —
sugar HELP
Base ACGT ACGU present | Adenine will base pair with thymine iy

Q5

The potentiality for replication of deoxyribose

nucleic acid depends on

A

covalent bonds between bases.

B electrovalent bonds between base and
phosphate groups.

C  high energy bonds between phosphate

groups.
D

hydrogen bonds between bases.

HELP

—_—

The DNA double helix ¢
phosphate anti-paralle| st
around each other, and ar
hydrogen bonds between

DNA repl

ication,

onsists of 2 sygar-
ands that wind
e held together by
specific bases. |n
the strands of the helix

separate, and each strand then seeks to

replace the specific hydrogen-bonded
complementary nucleotides it has lost,

L A Level 1000 Biology MCQ with HELPs
— T TTPgY MR

14

the bacterial DNA. Thus, the percenf.
age of T will also be 36%. The bases
guanine and cytosine will consitute
28% of the total number of bases, of

which guanine represents hqlf of i
ie. 14%.

!

Which statement describes the base pairing in
nucleic acids?

A Purine bases always pair with other purine
bases.

B Purine bases can only pair with pyrimidine
bases.

C  Adenine cannot pair with either uracil or
thymine,

D Hydrogen bonding can only occur between
the pyrimidine bases,

HELP

The purine bases, A and G, will base PO'-r
with the pyrimidine bases, T and C, r?Spfﬁe
tively in a DNA molecule. A pairs with
pyrimidine of U in a RNA molecule.

jons
Frequently Exominﬂf}iesﬂo/l
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Qg

what is the advantage of DNA having two

complementary strands?
g can occur between chromatids.

A Pairin

g Transcription and replication can occur
simultaneously.

¢ Semi-conservative replication is possible.

p Diploid cells can inherit DNA from both
parents.

HELP

A DNA molecule is made up of 2 comple-
mentary strands so that semi-conservative rep-
lication may be possible, where each old
chain becomes paired with a new chain which
is copied from it.

Q9

Which of the following statements about the

strands of a newly replicated DNA molecule is

correct?

A Both strands are made up of newly as-
sembled nucleotides.

B  One strand is new and the other is part of
the original molecule.

C Both strands contain some nucleotides from
the original molecule.

D The sugar-phosphate chains are conserved
and new bases are inserted between them.

HELP

DNA replication is a semi-conservative pro-
cess whereby the newly replicated DNA
molecule consists of an old chain coiled
around the new one.

Qo

Adenine comprised 36% of the nitrogenous
bases in the DNA of cells from a bacterial clone.

What was the percentage of guanine in the
DNA?

A 14% B 18%
C 28% D 36%

 Level 1000 Biology MCQ with HELPs £ 75
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Topic 2(a) DNA — Structure and Fun;i‘i;r‘\w]
HELP

36% of adenine base pairs with 36% of
thymine in a DNA molecule, leaving 28% of
guanine and cytosine bases, each consfitut.
ing 14% of the total bases in the DNA

Q11

Which of the following is involved in the

inter-chain linkage between complementary
strands of DNA?

A covalent bonding between the sugar and
nitrogenous bases

B covalent bonding between the sugar and
the phosphate groups

C covalent bonding between adjacent sugar

groups

D  hydrogen bonding between the nitrogenous
bases

HELP

The complementary strands of DNA are held
together by hydrogen bonds between the
bases. A base pairs with T via two hydrogen
bonds, whilst C and G are bonded by three

hydrogen bonds.

Q12

In 1951, Chargaff analysed bovine thymus DNA
and calculated the relative amounts of four
nitrogenous bases. His results are shown in the

table.

purines pyrimidines
adenine base 1 | base 2 base 3
28.2% 21.5% 27.8% 22.5%
What are the bases 1, 2 and 37
base 1 base 2 base 3
A cytosine thymine guanine
B  guanine cytosine thymine
C guanine thymine cytosine
D thymine cytosine guanine

Frequently Examined Quesﬁons./J
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HELP
The punines present in DNA are (Ildmurm nf‘ul'
guanine (base 1), whilst the pytimidine prese n‘
are thymine (which will be about the some
amount as adenine with which they form base
pairs with), and cytosine (which base pairs

with guanmine)

Q13
Which statement describes base pairing 1n
nucleic acids?

A Adenine cannot pair with either uracil or
thymine.

B Guanine is paired with adenine.

C  Hydrogen bonding can only occur between
pyrimidine bases.

D Purine bases can only pair with pyrimidine
bases.

HELP

In nucleic acids, the purine bases, e.g. Aand
G, will base pair via hydrogen bonding, with
the pyrimidines, T and C, respectively.

Q14

The following events occur in the replication of
DNA:

1 bonds between complementary bases break
2 bonds between complementary bases form
3 DNA molecule uncoils

4 opposite strands separate

5  sugar-phosphate bonds form

6 free nucleotides align with complementary

nucleotides on each strand
In which order do these events take place?
1 3 6 4 2 5

A
B 3 1 4 6 2 5
CcC 3 6 1 4 5 2
D 4 3 1 6 ] 2

| ‘A Level 1000 Biology MCQ with HELPs ' 76

ke

Topic 2(a) DNA Structure und. N
Funcr,
on ‘

HELP

The tightly coiled DNA strands |,

uncoil, causing the hydrogen h()”dus‘t firg)
duplex to break. As the ()pposims N th
break, the free nucleotides can o Tm”ds
with that on the nascent strand, fo”mr,p My,
again. Finally, the sugar-phosphqtg b()nd’f)nds
formed. S arg

Q15

What is the function of the enzyme [y
merase?

NA poly.

A To build a strand of DNA using DN .
template. as 3
B To build a strand of DNA using a pg]
tide as a template. Polypey.
C  To build a strand of mRNA using DNg |
a template. as
D To build a polypeptide using mRNA 4
template. a
HELP | e —

DNA polymerase is the enzyme involved in
DNA replication, where « strand of DNA js
synthesised using an old DNA sirand as the
template.

Q16
Which of the following describes the structure
of DNA?

Polynucleotide number of base
chains pairs per complele
turn of helix

A parallel 5
B anti-paralle] 10
C parallel 15
D anti-paralle] 20
_
HELP

The DNA double helical chains are bouﬂd
fo each other vig hydrogen bonds in an ant-
parallel fashion, i.e. 3' OH is bound to the
5" P end. There are 10 base pairs P
complete helical turn.

Frequently Excmiw
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Q7_—

The table shows the percentages of bases in
DNA from various types of cell.

SOLIDIXI(;lUf adenine | guanine | thymine cytosine
0x 28.2 21.5 27.8 22.5
thymus '
(0D 27.9 22.7 27.3 22.1
spleen '
() 28.7 22,2
gt 27.2 22.0
ral bone 28.6 21.4
marrow . 28.4 21.5
yeast 31.3 18.7 32.9 17.1

Which of the following is a valid deduction from
these data?

A DNA is composed of two strands twisted
around each other.

B DNA occurs in about the same amounts in
all cells from the same species.

C The four bases show complementary base
pairing.

D The structure of DNA is the same in both
yeast and animal cells.

HELP

The amount of adenine and thymine are simi-
lar, as are the amounts of guanine and cy-
tosine. This shows that there is complemen-
tary base pairing between the purines and
pyrimidines.

Q18

Which of the following is found in both DNA
and messenger RNA?

A double helix structure
B ribose

C sugar-phosphate chain
D thymine

HELP

The double helix structure is only found in
DNA. Ribose is only found in mRNA, DNA

has deoxyribose instead. Thymine is found

A Level 1000 Biology MCQ with HELPs £ 77

Topic 2(a) DNA — Structure and Function

only in DNA, uraqi| replaces thymine in

‘mRNA. Only the sugar-phosphate backbone
is found in both,

Qo

The diagram represents part of a DNA molecule.
A—T
C—G
C—G
T—A
G—C
C—G
T—A

Whé'lt would be the appearance after
semi-conservative replication had occurred?

A B C D
A—T T—A A—T—U U— A—
C—G G—C C—G—C G— C—
C—G G—C C—G—C G— RN
T—A AT T—A—T  A— T—
G—C C—G G—CG C— G—
c—6& E-¢ C—G—C G— €
T—A A—T T—A—T  A— T—
HELP

In semi-conservative replication, each DNA
strand becomes the template for the forma-
tion of a nascent chain. Therefore, the
complementary nascent chains are shown
base-paired to the old chain.

Q20

The table shows percentage concentration of
three bases in DNA from four different sources.
Which source is a species of mammal with a
concentration of adenine of 31.0%?

source cytosine guanine thymine
A 19.1 30.9 19.0
B 19.5 19.7 29.8
C 22.8 22.8 23.4
D 30.9 19.1 19.0

Frequently Examined Questions J
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HELP | -
o Cytosine pairs with guanine or.'td helncee UO);
should be present In opp}:o::mqte yong o
p ith thymine
ounts. Adenine pairs with ‘
::;:\;hould also be present in approximately
equal amounts.

Q1

Which type of sugar and bonds are found in a
DNA molecule?

type of bonds linking
.sugur complementary bases
A hexose hydrogen
B hexose peptide
c pentose hydrogen
D pentose peptide
HELP

Each nudeotide has a pentose sugar, which
is ribose in RNA and deoxyribose in DNA.
Hydrogen bonds are formed between the ni-
trogenous bases of complementary nucle-
ofides. Adenine is joined to its complemen-
tary base thymine/uracil by 2 hydrogen bonds
while cylosine is joined to its complementary
base guanine by 3 hydrogen bonds.

Which percentage of the bases is adenine?
A 10%

B 20%
C 40%
D 60%
Guanine + Cytosine
40% 40%
Adenine + thymine
10% 10%

| Level 1000 Biology MCQ with HELPs £ 78

Topic 2(a) DNA — Siructure gpq Fungs
"Chqh '

Q3
Analysis of DNA produced the fm
of nitrogenous bases. o

ratio of Puringg

source of DNA to pyrimidines

bean seeds 0.99
cow heart 1.01
human liver 1.02
rat bone marrow 1.00

Which statement explains the difference in the

ratios?

A Animal DNA contains more purines thay
pyrimidines.

B Different parts of organisms contain differ.
ent proportions of purines and pyrimidines

C DNA contains thymine instead of uracil,

D  There are variations in the accuracy of ana
lytical techniques.

HELP

The small differences in ratios obtained for
the different sources of DNA are insignifi-
cant. They are probably due to experimentd
inaccuracies. Besides, A and B are false sfote-
ments while C should not affect the ratio
since both thymine and uracil are pyrimidines.

Qe

What is the effect of the enzyme DNA ligase!
A DNA is broken
B

C

up at specific sites.
DNA fragments are joined together.
N DNA replication occurs.

DNA Tanscription occurs.
HELp

\
Molecyle 4
newl

can produce 1 new DNA
ta time. DNA ligase joins thesé
Y Synthesizeq polynucleotides.

F'equently Examined @
\



Q25

l’vrimidinv bases contain 4 carbon atoms and

p'urinv bases contain 5,

flow many carbon atoms are there in a nucle-
. W 1 0

otide containing cylosinet

C 10 D 11
HELP

Phosphate group, ribose or deoxyribose group
and the cytosine group form the nuclootide.

0  Phosphate (H,PO,)

0 Ribose (C,H,O,)

0  Deoxyribose (C,H, O,
0

Cytosine has 4 carbon atoms, as if is
a pyrimidine

Therefore the nucleotide should have

5C + 4C = 9C

Q26

The table shows the percentages of nitrogenous
bases in four samples of nucleic acids,

Which base is adenine?

1 bases
sample | o B C D uracil
1 19 31 30 19 nil
2 27 23 24 26 nil
3 25 25 nil 25 25
4 17 32 33 18 nil
HELP

DNA has no uracil base (Sample 1,2 and
4). It has bases A, G, C and T.
G pairs with C and A pairs with T.

Sample 3 could be RNA with bases A, G,
C and U. Therefore, C should be thymine,
which is missing in RNA.

In the DNA samples, A binds with T. From
the figures, it can be deduced that B rep-

resents adenine.

w 1000 Biology MCQ v{l'h_ HELPf I@ 79
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lopic 2(a) DNA _ Structure ond—iacﬁon

027

I'he diagram shows part of 4 DNA molocu-le“

A T
G C
T A
C G

Il()w. many hydrogen bonds are involved in
holding these strands of DNA together?

A 10 B 8
C 6 D 4
HELP -

_Cundidules need to remember that each A-
[ pairing involves 2 hydrogen bonds and
cach C-G pairing involves 3 hydrogen bonds.

Q28
How does DNA synthesis along the lagging
strand differ from that on the leading strand?

A~ An RNA primer is needed on the lagging
strand, but not on the leading strand.

B Deoxyribonucleotides are added to the 5’
end instead of the 3’ end.

C THelicase synthesizes Okazaki fragments,
which are then linked together.

D Okazaki fragments, synthesized 5 —» 3,
are linked by DNA ligase.

HELP
Option A: RNA primer is needed on both
the lagging and leading strand.

Option B: Deoxyribonucleotides are added
fo the 3’ end.

Option C: DNA polymerase synthesizes
Okazaki fragments.

Option D: The lagging strand is synthesized
discontinuously, the newly synthesized DNAs_
exist as small fragments (called Okazaki
fragments), which are linked together by DNA

ligase.
Frequently Examined Questions l
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Q29

The di.ag‘;ém l-hows the structure of a nucleotide.

4 | base

phosphate 0

pentose
2 1
One type of polynucleotide consists of a single
strand, twisted into a clover leaf shape. Which
is the type of pentose of this molecule and the
bonding between the nucleotides?

Bonding between

Pentose nucleotides

between

A | deoxyribose positions 1 and 3

between

B | deoxyribose positions 2 and 3

C | ribose between
positions 1 and 3
. between
D | rib
ribose positions 2 and 3
HELP

tRNA comprises a single polynucleotide
strand. It forms a clover-leaf shape with three
loops and a stem. Ribonucleotides contains
ribose are known as ribonucleotides.

Nitrogenous
base

A Level 1000 Biology MCQ with HELPs f’ gg

Topic 2(a) DNA — S'mm--'

Qo
Bacteria were cultured in a medium Contars
heavy nitrogen (**N) until all the DN;“llng
labeled. These bacteria (generation 1) wey, Wag
own in a medium containing only nothen
nitrogen (**N) for two more generationg (gen
tions 2 and 3). The percentage of cells cop, er.
ing N in each generation was estimate M

What will be the percentage of cells contaip;
5N in generations 2 and 37 ng

Percentage of cells containing sN

Generation 2 Generation 3
A 100 100
B 100 50
C 50 50 |
D 50 25

HELP
185 515N
generation 1
N

generation 2

generation 3

Q@1

KIV(I)liCh of tllle following enzymes or proteins is
T used in the process of DNA replication?

A Primase

B DNa polymerase
C  Translocage
D

Single-strand binding protein

Frequently Examined Question® ’
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HELP
" |n DNA rep

fofma'ion (o}
polymerose

lication, primase catalyse the
f o short RNA primer, DNA
catalyse the formation of a

sphodiester bond between the free nucle-
ofide and the preceding nucleotide, thus
extending the new strand of DNA while single-
stranded binding protein binds to the 2
ted strands of parental DNA fo stabilise

the single-stranded DNA formed.

<

le shows the results of an analysis of

The tab .
ercentage concentration of three bases in
aucleic acids from four sources. Three of the
sources are DNA and one is RNA. Which source
is RNA?
source | adenine | cytosine | guanine
A 19.7 30.4 30.2
I
B 25.5 24.6 23.8
i
C 26.7 28.8 22.3
D 31.1 18.3 18.7
HELP

In DNA molecule, the width between the 2
backbones is equals to the width of 1 base
pair i.e. 1 purine and 1 pyrimidine.

| c—G—

| C—G—

L A—T—

L G—C—
etc

In DNA, the bases pair with complementary
bases of the opposite chain via hydrogen
bonds, odenine fo thymine and cytosine to
guanine. Thus, the number of G = C, number
of A=T

Hence, when the percentage concentration
of cylosine is similar fo guanine, this sug-
gests that the source is DNA.

A Level 1000 Biology MCQ with HELPs ? 81

lopic Z(a) DNA — JStructure and Funchion

Q33

In studying a virus, you find the following

proportions of nitrogenous bases present: ad-

enine 23%, guanine 37%, cytosine 23%, uracil

179%. Which of the following statement(s) re-

garding this virus is/are correct?

I It probably uses RNA as its genetic mate-
rial.

I The genetic material of this virus is prob-
ably single stranded.

Il Base pairing rules in this virus include
adenine : cytosine.

A I only.

B I and II only.

C II and III only.
D All of the above.
HELP

Statement |: Uracil is a nitrogenous base
present in RNA.

Staternent Il: If the genetic material is double
stranded, the percentage of G = C, percent-
age of A = U. This is not observed in the

virus (adenine 23%, uracil 17%, guanine
37%, cytosine 23%).
Statement Il: If adenine base pair to cytosine,

uracil will base pair with guanine. The ratio
of uracil : guanine should be 27%: 27%.

Q34

Which of the functions of RNA is incorrectly
matched?

A Messenger RNAs encode information for
synthesis of polypeptides.

Ribosomal RNAs bind with tRNA to

B
catalyse the formation of phosphodiester
bonds.

C  Small nuclear RNAs bind with ribonucle-
oproteins to form spliceosomes.

D  Transfer RNAs bind with mRNA to facili-

tate translation.

Frequently Examined QuesﬁonsJ
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HELP
Rlbosomol RNA is made in the nucleus.
Ribosomal RNA binds with proteins to form

ribosomal subunits which

large and small
combine to form ribosomes in the cytoplasm.

Topic 2(a) DNA — Structyre and F
unCﬁon

Q35
Which of these molecules are linked to form a nucleotide containing uracil?
HOCH: OH HOCHz
CI)H
N/LIQ N)ﬁ T
OH OH OH H /'\ OH
Ri 1 3 . . .
bose | Deoxyribose Purine Pyrimidine Phosphate

A 23ad5 B 24and5
C 1, 2and5 D 1,4and 5

HELP

Nitrogenous
base

L g
2

Frequently Exami @fﬁ"},
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lopic 2(a) DNA Stracture and Funetion

Qb

ows the synthesis of a new strand of DNA during interphase

The diagram below sh
New Template
Strand Strand

Pyrophosphate
released

Nucl(;;)side
triphosphate

Which of the following shows the correct combination of bond(s) that need to be formed and the
kind of reaction that is involved in order for the nucleotide to be added to the DNA chain?

Bond(s) to be formed Reaction(s) involved
A Phosphodiester Condensation
B Phosphodiester Hydrolysis
C Phosphoester and Hydrogen Condensation
D Phosphoester Dephosphorylation
HELP

Phosphoester

bond \

Hydrogen
bond

Two nucleotides are joined by condensation reaction, between the sugar of one nucleotide (hydroxyl

group on C3) with the phosphate group of another nucleotide.
;‘ A Level 1000 Biology MCQ with HELPs P 83 Frequently Examined Questions
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Q37 —

Which of the following statement
structure of DNA is incorrect? ‘10
A One complete turn requires 3.4 nm an

base pairs. | .
B The backbones of each strand run in op

posite directions relative to each other.
C  Each pair of nucleotides is held together
by three hydrogen bonds.
Tine width of the molecule is a constant 2

nm.

D

HELP

Each pair of nucleotides consists of 1 purine
and 1 pyrimidine. The bases pair with comple-
mentary bases of the opposite chain via
hydrogen bonds. 2 hydrogen bonds between
adenine and thymine and 3 hydrogen bonds

between cytosine and guanine.

Q38

In studying a virus, you find the following

proportions of nitrogenous bases present: ad-

enine 23%, guanine 27%, cytosine 27%, thym-

ine 23%.

What statement(s) can you make about this

virus?

I It probably uses RNA as its genetic mate-
rial.

I It probably uses DNA as its genetic mate-
rial.

Il The genetic material of this virus is prob-

v

ably double-stranded.
Base pairing rules in this virus include
thymine : guanine.

A T only

B Iand I only

C I and I only

D Il and IV only

| Level 1000 Biology MCQuith HeLs £ gg

Topic 2(c) DNA — Siructure gng

HELP

Statement | and Statement ||. Ab
uracil (a nitrogenous base pre“ms‘ence o
suggests that this virus's genetic mql;w Ny
DNA. erigl
Statement IlI: If the genetic Maferiql js 4
Oubl

stranded, the percentage of G C
age of A = T. This is observed in":erc?ml
(adenine 23%, thymine 23%, QUOnine Viryg
cytosine 27%). ° 27
Statement IV: If thymine will bage Bair v

guanine, the ratio of thymine ; guanine SLOW'"H

be the same.

Q39

A mutation in one of the replication enzyp,

causes DNA polymerase to be unable {4 ad?
nucleotides at the origin of replication, henge
no daughter strands of DNA can be synthesizeq
Which of the following is the defective enzymgé

A Helicase

B  Primase

C DNA Ligase

D Topoisomerase
HELP

DNA polymerase binds to the single stranded
RNA primer and catalyse the formation of a
phosphodiester bond between the free nucle-
ofide and the preceding nucleotide, thus
extending the new strand of DNA. In the event
that the primase is defective, RNA primer il
be absent and DNA polymerase is unable fo
add nucleotides at the origin of replication.

Q40

Which one of the following is associated with
accuracy of DNA replication?

A High energy bonds between phOSPhate
groups.

B  Covalent bonds between bases and pho’

phate groups.

Hydrogen bonds between bases.

D Covalent bonds between bases.

o
Frequently Examined Quesho
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Topic 2(a) DNA — Structure and Function I
HELP

In DNA replication, the DNA strands separate and serve
i . . asat .
strand. Free deoxyrll?onucleotudes with the correct complemen?:]npl::f for synthesis of a new daughter
bonds to the base in the template DNA, ensuring accuracy ofry DN;-;D g:en'c? Usfbose, forms hydrogen
eplication,

Which curve provides evidence that DNA replication is semj conservative?
- ve?

Percentage of N DN
100 \ o |
75 +—\ ¢

50

0
Generation
HELP
'SNQ“N
SN\
WN(_V:"N
generation 1 ’\.
&
. PN
"y (.. HN “N;»;;“N "N‘,«‘;‘N "N@k“N
generation 2 % ;f; ;} &
g %j“ ks": 4
™
N\ ™\ N\ N\
1 “,, 1 R 1“4 14, 1 _‘14 . .
generation 3 5N~ N N:,«’ N Ng N N%J N "N_,»:,"N “N Q "y “N%;“N 15NG;14N
> X x4 S O% 0» 3
< 4 £ . X “ % 3 &

From 'the diagram above, it can be seen that as the generation increases, the perceniage of '“N
A increases from 2/4 = 50% (generation 1) to 6/8 = 75% (generation 2) to 14/16 = 87.5%
Seéneration 3),

AL
el Frequently Examined Questions ‘

1000 Biology MCQ with HELPs £ g5
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Q42

What is the basis for the difference in lhv‘

synthesis of the leading and lagging strands of

DNA molecules?

A DNA ligase works only in the 3 to
direction.

B The origins of replication occur only at the
5 end.

C  Helicases and single-stranded binding pro-
teins work at the 5 end.

'
5

D  DNA polymerase can join new nucleotides
only to the 3' end of a growing strand.

HELP
Synthesis of new daughter strand by DNA
polymerase is only in the 5" to 3’ direction
as DNA polymerase can only add nucleotides
to the 3’ end of a growing strand.

Template
Strand

New
Strand

A Level 1000 Biology MCQ with HELPs f gg

Struciure and

Topic 7((!) [INA "y
'\(Mm\

Q43
A biochemist isolates and purifigg
molecules needed for DNA - replicatigy, “:')"‘
she adds some DNA, replication oceypg lh‘ oy
DNA molecules formed are defectiy, ';'thn
consists of a normal DNA strand |’"il‘ln‘l A
numerous segments of DNA a few lmm‘;’n
nucleotides long. Teq
What has she probably left out of the Mixt,
Irg)
A DNA polymerase
B Nucleotides
C  Primers

D Ligase

HELP
DNA ligase is needed fo join the numergy
segments of DNA together. DNA ligase cloges
the gaps between these segments of DNA b,
forming a phosphodiester bond between fhe
nucleotides to form a continuous strand.

Q44 S

[dentify the correct statements regarding the
replication of DNA.

1 Only 1 strand of DNA is replicated.

2 It occurs in interphase in both mitosis and
meiosis.

3 It occurs after the completion of telophase
in meiosis.

A 1 only B 1 and 3 only
C 2 only D 2 and 3 only
HELP

Statement 1: Both strands of DNA is repli
cated. Each strand of a parental DNA
molecule separates and acts as template for
the synthesis of its new complementary siron®

Statement 2: DNA replication occurs during
S phase of interphase in both mitosis AN
meiosis.

Statement 3: DNA replication (if it fokes P‘ocg
occurs after the complefion of teloph®s®
mitosis and telophase Il of meiosis Il

d Questio™

Frequently Examine

Scanned by CamScanner



Topic 2(a) DNA — Structure and Funcﬁon—l

U5

What is the basis for the difference in the
synthesis of the leading and lagging strands of
DNA molecules?

1  The anti-parallel arrangement of the DNA
strands.

n  The RNA primers are required to initiate
DNA elongation.

I DNA polymerase joins new nucleotides to
the 3" end of the growing strand.

IV Helicase and single-stranded binding pro-
teins work at the 5’ end of the DNA strand.

A IO and IV
B I and III
C Iand IV
D II and III
HELP

The DNA strands are antiparallel i.e. run in
opposite directions. Synthesis of new daugh-
ter strand by DNA polymerase is only in the
5’ to 3’ direction, thus the DNA template is
read in the 3" — 5’ direction. This means
only the leading strand can be synthesized
continuously because the DNA polymerase
is moving in the same direction as the
unwinding DNA. The logging strand is syn-
thesized discontinuously, because the DNA
polymerase has to move away from the
unwinding enzyme in the 5’ to 3 direction.

Y i d 1'
A Level 1000 Biology MCQ with HELPs ? 87 Frequently Examined Questions J
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Topic 2(a) DNA — Structure and Function
QC Q@C Q0D Q4 D Q5 D Q6 A Q7 B

Q8 ¢
Qe B Q10 A Q11D Q12 C Q13 D Q14 B Q15 A Q16 B
Q17 C Q18 C Q19 A Q20 B Q21 C Q22 A Q23 D Q24 B

Q25 B Q26 B Q27 A Q28 D Q29 D Q30 B Q31 C Q32 C

Q33 Q34 B Q35D Q36 C Q37 C Q38 C Q39 B Q40 C
Q41 A Q42 D Q43 D Q44 C Q45 B
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Q1
Five different amino acids (numbered 1—5
below) form the following sequence in part of
a polypeptide chain:

1—2—3—4—2—5—3
Messenger RNA (mRNA) codons which corre-
spond to these amino acids are:

amino acid 1 UGU
amino acid 2 GAU
amino acid 3 CAC
amino acid 4 UAG
amino acid 5 AAG

Which one of the following DNA base sequences
could provide the code for the given section of
polypeptide?

A ACACTTGTGATGCTATTCGTG
B ACACUAGUGAUGCUAUUCGUG
C ACACTAGTGATGCTAAACGTG
D  ACACTAGTGATCCTATTCGTG

HELP
For the mRNA codons:
UGU-GAU-CAC-UAG-GAU-AAG-CAC
The corresponding DNA is:
ACA-CTA-GTG-ATC-CTATIC-GTG

2

The complementary mesgen '
! ger RNA triplet §
the DNA triplet GAT would read Pt for

A CTA B CuA
C CTG D cCrTC

| Level 1000 Biology MCQ wih HELps ? a8

DNAAND GENOMICS

Protein Synthesis

\

—

| Y;u should try to answer on your own before resorting to HELp

HELP

Purines will only base pair with PYrimidines
and vice versa. The purines in RNA qre od.
enine and guanine, whilst the Pyrimidines qrq
cytosine and uracil. Thus guanine will bage
pair with cytosine, adenine with uracil, gnd
thymine with adenine.

Q3

The nitrogenous bases present in RNA are the
same as those present in DNA except that

A adenine replaces cytosine.
B adenine replaces thymine.
C  wracil replaces adenine.
D

uracil replaces thymine.

HELP

Uracil is a pyrimidine found in RNA and re-
places thymine which usually base pairs with
the purine and adenine in DNA.

Q

Which one of the following correctly represents
how a RNA nucleotide aligns itself opposite a
DNA nucleotide during transcription?

RNA DNA

Frequently ExcminidgefsﬁoL]
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HELP
There is a complementary base-pairing be-
tween the RNA and DNA molecule. The A
nucleotide usually pairs with the residue U,
which is the RNA nucleotide equivalent to
the T residue in DNA molecule.

Q5

mRNA molecules as shown.

Three polypeptides were made using synthetic

Topic 2(b) Protein Synthesis —|

Q6

An anti-codon is the sequence of the nitrogenous

bases on the

A complementary strand of DNA which codes
for one amino acid.

B complementary strand of mRNA which
codes for one amino acid.

C  tRNA molecule where the amino acid is
attached.

D tRNA molecule which recognises the ap-
propriate sequence of bases on the mRNA.

HELP

The anticodon of 3 bases is located at the
centre of the middle loop of a fRNA mol-
ecule and can base pair with the comple-
mentary three nucleotides of the mRNA codon
during translation.

sy}z\r]t/{mlicd polyg’eptige Q7
mANA use produce Which of the following basis is never
phenylalanine-phenylalanine found in RNA?
UUUuUUuuuuLY -phenylalanine-phenylalanine A adenine
AAAAAAAAAAAA lysine-lysine-lysine-lysine B  cytosine
phenylalanine-lysine C  guanine
UUUAAAUUUAAA -phenylalanine-lysine D thymine

What are the DNA codes for the amino acids

phenylalanine and lysine?

phenylalanine  lysine
A AAA TTT
B AAA 91019)
C GGG CCC
D TTT GGG
HELP

The triplet codon of phenylalanine (UUU) wil
base pair with AA in the DNA molecule, and
that of lysine (AAA) will base pair with TTT.

K Level 1000 Biology MCQ with HELPs 89

HELP

Q8

Thymine is the pyrimidine base that cannot
be found in RNA. Instead, uracil is the base
that base pairs with the purine, adenine.

What is a codon?

A

B

a length of DNA which codes for a par-
ticular protein
a part of the transfer RNA molecule to
which a specific amino acid is attached
a part of the transfer RNA molecule which
recognises the triplet code on the messen-
ger RNA
a part of the messenger RNA molecule that
has a sequence of bases coding for an
amino acid

Frequently Examined QuesﬁonL‘




Topic 2(b) Protern
Svmﬁws ;

HELP 3  transcription of mRNA frq

m
plate 4 DNg ten,,

The triplet codon is made up of 3 nucleotide -
boses and is located at the centre of the 4  formation of the polypeptige chaip
middle loop of IRNA molecule, and base 5  attachment of the mRNA Strand 1g .
pairs with the complementary bases on an sqme 2 by,

i i thesis.
mRNA molecule during protein synthesis In which order do these Stages ake

Place?
A 1 3 2 5 4
Qg— - B 1 5 3 4 2
A mutation involving the substitution of one ni- C 3 15 2 a4
trogenous base for another has altered the base
D 3 4 1 2 5

sequence of a DNA molecule, coding for four
amino acids, as shown below.

normal A-G-C-A-T-G-G-A-T-C-C-T HELP
mutant A-G-C-A-T-G-C-A-T-C-C-T Transcription of DNA into mMRNA mys first
The table shows six codons and the correspond- occur, and then this mRNA attaches itself onto
ing amino acids into which each is translated. a ribosome in the cytoplasm, and the trans.
mBNA codon atiiihe acid lation machinery begins the protein synthesis
process.
AAG lysine
CUA leucine
GGA glycine 11
GUA valine .
UAC tyrosine Belpw 1s part of the DNA genetic code for six
UCG gerine amino acids.
The mutation has changed the amino acid CGG codes for alanine
A leucine to valine, TTT codes for lysine
B lysine to glycine, GCG codes for arginine
C  serine to leucine, AAA codes for phenylalanine
D  tyrosine to lysine. CCA  codes for glycine
CAA codes for valine
HELP The diagram shows part of a mRNA molecule,

The segment coding for GAT on the normal Svl;tst?e COéTespondm-g part of the protein formed

PNA molecule will be franscribed into CyA ound to be:

;r; thc-:;i méiL\ITA rquECU,e’ whils; the mutant DNA arginine—glycine~lysine~valine—alanine
ran Will e transcribed into GUA o

the mRNA molecule. This implies q chongz mllj  AAGT L] (l;‘

from the amino acid leucine to valine. AAAGUUGC

Which triplet contains a single transcription

error?

10 A the firgt
Listed below are the stages in the cellular syn- B the second
thesis of a protein. C  the third
1  movement of mRNA

e from nucleus to cyto- D the fourth
2 linking of adjacent aming acid molecules
A Level 1000 Biology MCQ with HELPs £ g ,

Scanned by CamScanner



HELP
The corresponding DNA for the mRNA s
shown below:

MRNA: CGCGUUAAAGUUGCC
DNA: GCGCAATTTCAACGG

Q12

Three consecutive bases in the DNA molecule
(a triplet) provide the code for each amino acid
in a protein molecule.

What is the maximum number of different trip-
lets that could occur?

A 16 B 20
C 24 D 64
HELP

The triplet code consists of three of the four
nucleotide bases — A, C, G or T. Thus the
maximum number of possible amino acids
that can be coded for is 43 = 64,

Q13

The DNA code for glutamic acid is CTC or CTT.
The code for valine is CAA or CAT. In sickle
cell haemoglobin, valine is present instead of
glutamic acid.

Assuming a single base pair substitution has oc-
curred, what is the mRNA code in the affected
mutant?

Topic 2(b) Protein Synthesis |

Q4

Listed below are some amino acids and their
corresponding mRNA triplets.

mRNA triplet

amino acid

phenylalanine Uuu
lysine AAG
arginine CGA
alanine GCA

Which DNA sequence would be needed to
produce the following polypeptide sequence?

alanine-arginine-lysine-phenylalanine

A  CGT GCT TTC AAA
B CGT GCT TTC TTT
C CGU GCU UUC AAA
D CGU GCU UuC TTT
HELP

The complementary bases of GCA-CGA-
AAG-UUU are CGT-GCT-TTC-AAA on the
DNA strand. Note that U in the mRNA base
pairs with A on the DNA molecule.

Q15

Insulin is a protein containing 51 amino acids.
These include 17 of the 20 different amino acids
commonly occurring in proteins.

What is the minimum number of different kinds
of tRNA molecules involved in the synthesis of
insulin?

A CUU A 3
B  GAA B 17
C GAG C 20
D GUA D 51
HELP HELP

Since a single base pair substitution has
caused this mutation, the original codon for
glutamic acid must have been CTT, and the
mutant codon is CAT. The mRNA code for
this mutant is hence GUA, i.e. complemen-
tary to CAT.

l&] 000 Biology MCQ with HELPs 4 91

Since there are 17 different amino acids that
constitute insulin, and each amino acid is
coded for by a triplet codon attached to a
{RNA molecule, the minimum number of dif-
ferent tRNA molecules is 17 X 3 = 51.

Frequently Examined QuesﬁonsJ
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Q16
Which statement correctly describes the tran-

scription of DNA?
A It produces amino acids.

B It produces messenger RNA.

C It results in increased DNA synthesis.
D It is a semi-conservative process.
HELP

DNA transcription is a process whereby the
DNA message is copied into mRNA, a pro-
cess carried out by RNA polymerase.

Q7

Which diagram shows the pairing of an RNA
nucleotide with a DNA nucleotide during tran-
scription?

DNA

HELP

C (cyi.‘osine) pairs with G (guanine) and A
(oc.ienme) pairs with T (thymine) / U (uracil)
This excludes options A and D. DNA has thé

L.nucleotide, while in RNA T is replaced by

A Level 1000 Biology MCQ with HELPs 92

Topic 2(b) Pr01;; S
Ythegis ]

Q18 o
The insulin molecule is compm

polypeptide chains, one consisting of 7 twg

acids and the other consisting of 31. o

What is the minimum number of base pai
DNA required to code for this moleculevlrs

A 20

B 51
C 102
D 153
HELP

Each amino acid is coded by q codon of
3 nucleofides bases. Hence, the leqst num
ber of base pairs = 20 x 3 + 31 x3 -
153. )

Q19
\\
Thre?e consecutive bases in the DNA molecule
(a triplet) provide the code for each amino acid
In a protein molecule. What is the maximum
number of different triplets that could occur?

A 20 B 24
C 438 D 64
HELP

_—

There are 4 different bases — A G, C

' — A, G, Cand
Tin DNA. Mathematically, the maximum num-
ber of different triplets is 43 = 44,

20

Which statement
RNA (mRNA)?

A i .
mMRNA binds amino acids for incorporation
Into proteing

correctly describes messenger

B .
mRNA contains the five-carbon sugar deox-
yribose

@]

mRNA is a double stranded helix
MRNA recognises the anticodon of tRNA

Frequently Exominedﬁﬁw
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H‘EL,P
The mRNA has a series of three nucleotides
called the codon, coding for each ()mm(;
aad. This is complementary to the anticodon
found on the IRNA which holds the corre.
sponding amino acid.

Q1

What is an anticodon?

A  three bases on a DNA molecule coding for

an amino acid in translation

B three bases on a mRNA molecule after tran-

scription from DNA

C three bases on a tRNA molecule involved

in transcription from DNA

D three bases on a tRNA molecule involved

in translation into protein

HELP
Each tRNA carries a specific amino acid and
has a particular sequence of three nucle-
ofides called the anticodon. When these three
bases are complementary to the codon on
the mRNA, the amino acid is added to the
growing polypeptide chain.

Q22

One complete turn of the double helix of DNA
contains 10 pairs of bases and is 3.4 nm long.

What is the approximate length of the DNA
coding sequence of lysozyme, a protein of 129

amino acids?

A 132 nm
B 113 nm
C 66 nm

D 44 nm

HELP

The DNA coding sequence is 129 X 3 =
387 bases long because each amino acid
is coded for by three bases. Hence the length
of DNA is 387/10 x 3.4 = 132 nm.

‘&ﬂ 1000 Biology MCQ with HELPs f 93

Topic 2(b) Protein Synthesis |
Q23

In many cells, ribosomes occur in groups along
messenger RNA molecules.

What is the advant '
' ! € age of this when ¢
with single ribosomes? .

A A greater variety of polypeptides can be
produced.

B Fewex-‘ transfer RNA molecules are used in
protein synthesis.

C  Larger polypeptide chains can be produced.
D Polypeptides can be produced more rapidly.

HELP

Polypeptides are produced more rapidly as
several ribosomes can work on different
stretches on one mRNA strand at the same
time. The polypeptide produced depends on
the mRNA sequence and not the ribosomes.

Q24

Compared with single ribosomes, polyribosomes
increase the efficiency of protein synthesis.

How is this achieved?

A Different protein molecules can be made
simultaneously.

B Each copy of a protein can be made more
rapidly.

C  More than one copy of the mRNA molecule
can be read at the same time.

D Many copies of the same protein can be
made simultaneously from one mRNA
molecule.

HELP
During profein synthesis, the ribosomes move
along the mRNA molecule. Rather than 1
ribosome at a fime passing along the RNA,
the process is carried out more efficiently by

o number of ribosomes moving simulta-

ong the mRNA, like beads on a

neously al _ )
of ribosomes is

string. This resulting chain
called a polyribosome or polysome.

Frequently Examined Questions ’
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In a genetic engineering experiment a piece of
DNA containing 6000 nucleotides is transcribed
and translated into protein.

How many amino acids are required?
A 500

B 1000
C 3000
D 4500
HELP

There is usually a friplet code for most amino
acids, e.g. GUA, CGG, CGU. As DNA is
a double stranded molecule, there are 6000/

= 3000 nucleotides on each strand. One
strand is used for protein synthesis. Therefore
3000/3 = 1000 amino acids are required.

Q26

A synthetic mRNA molecule is made by using
only two types of nucleotide, containing adenine
and cytosine.

How many different codons could it contain?

A 2 B 4
C 38 D 16
HELP

With only 2 different bases present in the
mRNA, only 8 different codons could be
formed. This is derived from 2% = 8, as each
codon consists of a triplet code.

Q27

?;1(13 énRNA codon for the amino acid alanine is

How many alanine molecules are present in the
polypeptide, containing eight amino acids, coded
for by the following DNA template?

TCGGCCTACCGGGCCCATGCCAAT
A 0 B 1
c 2 D 3

| Level 1000 Biology MCQ with HELPs ? a4

4

Topic 2(b) Protein Symhes'
IS
HELP

TCG GCC TAC CGG GCC CAT g,

There is only one alanine code prege,

CGG would be the corresponding ffiple} as
bases on the DNA template. Note thqy Gco{
is the codon on the mRNA, not the DN/S

that codes for alanine.

Q28

Which sugar and base, in addition to ingpe,. .
phosphate, will be released from the hy dTOIys'c
of a certain nucleotide? 1s

sugar base
A | deoxyribose | wuracil
B | fructose | thymine
C glucose thymine
D ribose uracil
HELP

The sugars involved are either ribose or deox-
yribose. DNA is a double-stranded polynucle.
otide that contains deoxyribose with organic
bases A, G, C and T, but never uracil.

Q29

The biochemical analysis of a sample of DNA

shows that 32% of the nitrogenous bases are
cytosine.

Wha-t is the total percentage of adenine and
uracil in mRNA transcribed from this DNA?

A 16% B 18%
C 32% D 36%
HELP

32% cytosine — 32% guanine
18% adenine — 18% uracil

Total percentage of A and U = 18 + 18
= 36%

(DNA does not contain uracil)

Frequently Exomwfi’@
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Q0

different polypeptides, each consigt-

many .
'H"“:’ ; amino acids, can be made if the num-
;“Sr of different amino acids available is n?
he '
o B r

D n

C nr
HELP

For exomple, if there were 3 different amino

acids available, and each polypeptide con-
qsts of 2 amino acids, the number of dif-

ferent polypcpiides possible is 37 = 9.

017 F—

which process does nol occur during the for-
mation of messenger RNA?

A condensation

¢ replication

B  polymerisation

D transcription

HELP
During the formation of the mRNA, there is
no replication. The codons of the mRNA serve
as codon sites for the formation of an amino
acid that corresponds with the bases on it.
Condensation occurs between the nucleotides
io form a polynucleotide, i.e. the mRNA

strand.

Q32

The diagram represents an anticodon.

w X

AL

What do W, X and Y represent?

W x| Y
EEE— '_—‘__’__.—-———“
A | deoxyribose base phosphate
B | deoxyribose | phosphate base
C ribose base phosphate
D ribose phosphate %_E_SE’_’

A Level 1000 Biology MCQ with HELPs % 95
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HELP

X5 o phosphate group. It should be con-
nected 1o the sugar group, with in turn, is
connected to the base group. The base should
be left ‘open’ to allow for pairing. Therefore,
Y should be the bose. The sugar must be
ribose because anticodons are found in IRNA.

Q33

If 'therc were 34 amino acids and DNA only con-
tained two types of nitrogenous bases, what
would be the minimum number of bases per
codon that could code for proteins?

A 3
B 4
C 6
D 8
HELP

As there are 2 types of bases, 2¢ would
provide 64 combinations, which is more than
sufficient. 2¢ would only provide 16 combi-
nations, which would be insufficient to code

for 34 amino acids.

Q34

Part of the amino acid sequences in normal and
sickle cell haemoglobin are shown.

sickle cell

normal
haemoglobin

haemoglobin

thr-pro-val-glu

thr-pro-glu-glu

mRNA codons for these amino acids are

GAA GAG

glutamine (glu)
CCU CCC

proline (pro)
threonine (thr) ACU ACC
valine (val) GUA GUG

Which transfer RNA molecule is involved in the
formation of this part of the sickle cell haemo-

globin?

Frequently Examined Questions
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A B
GG CalU
C D

HELP

CAU in tRNA is the only one that can com-
pliment the valine in the sickle cell haemo-

globin.

Q35

What is carried by a molecule of transfer RNA?

A an amino acid molecule
B  enzymes for protein synthesis
C information from the DNA

D sequence of codons

HELP

Translation is the means by which a specific
sequence of an amino acid is formed in ac-
cordance with the codons of the mRNA. 1RNA-
amino acid complex is attracted to the codon
of the mRNA.

Q36

Which statement correctly describes the tran-
scription of DNA?

A It is a semi-conservative process.

B It occurs at the surface of the ribosome.
C It produces messenger RNA.

D It produces polypeptides.

| Level 1000 Biology MCQ with HE(pe ? 96
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N

DNA replication is a semi-conseryuﬁve
cess and translation produces Polype ’lilro,
with the help of the ribosome. Plidey

Q37

The sequence of bases on a messengg, R
le is shown. i
molecule is s

AUCGAAGUUCGYy
It was transcribed from one strand of DNA

What is the sequence of bases on the gy,
ibed d? Pl
mentary, non-transcribe strand?

AACGAACTTCGCG,,

B ATCGAAGTTCEg,
CTAGCTTG CAAGHG G,
D UGGCUUGAAGCUy,
HELP

The DNA sense strand would have the bages
TAGCTTCAAGCA. Therefore, the non-tran.
scribed strand would be ATCGAAGTICG,

where thymine is used instead of uradil.

Q38

In genetic engineering, polymers may be artifi-
cially produced using a molecular template and
appropriate enzymes.

Which product cannot be formed in this way
from the template?

template product
A DNA RNA
B polypeptide RNA
C RNA DNA
D RNA polypeptide
HELP

It would not be possible for a PO'YF"*pﬁde

to serve as a template since it is mode ‘g
only of amino acids and there are ”Odbas
in order to transcribe an RNA strand.

car
Frequently Examined Quest
i
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[n most organisms, all p'ossible triplets of bases
in DNA code for an amino acid, except for the
coding strand ‘s}op’ triplets ATT, ATC, ACT. The
coding strand is complementary to mMRNA.

In the prokaryote, Methanosarcina barkeri, the
coding strand triplet ATC codes for an unusual
amino acid, pyrrolysine.

The non-coding strand of a section of DNA in
M.barkeri has the following sequence of bases.

TTTTTATTGTATTACTAGTGTTAATGA

How many amino acids can be made into a
peptide by M.barkeri from the coding strand of
this region of DNA?

A 5

B 6
c 7
D 9

HELP
The 1¢ 7 triplets can eventually be translated
into 7 amino acids.

Triplet : 1 2 3 4 5
non-coding strand :
coding strand :

240

Which of the following catalyses the formation
of a peptide bond during translation?

A Aminoacyl-tRNA synthetase

B DNA polymerase
C  Peptidyl transferase
D RNA polymerase

HELP

The enzyme, pepfidyl fransferase resides in
the large ribosomal subunit and catalyses the
formation of the peptide bond during trans-
lation.

A Level 1000 Biology MCQ with HELPs /@ 97
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Q1

\[/)\?}rll of. a prokaryotic gene is 228 base pairs long.
al'ls the length of amino acids synthesized
by this DNA sequence?

A 38 B 76
C 228 D 456
HELP

A friplet of bases in the DNA molecule is the
code for one amino acid in a polypeptide

chain. Thus, the amino acids synthesized =
228/3 = 76.

Q42

A peptide consists of ten amino acids of four
different kinds. What is the theoretical minimum
number of tRNA molecules required to trans-
late the mRNA for this peptide?

A 4 B 10
C 12 D 30
HELP

6 7 8 9 A tRNA molecule

has an anticodon

loop that base

J pairs with a par-

‘stop’ triplet ticular codon on

the mRNA and a

CCA stem where

the tRNA attaches covalently to amino acid

coded for by the anticodon of the tRNA. There

are twenty different amino acids and each
iRNA carries a different amino acid.

If there are four different kinds of amino acids
in the peptide, there will thus be four differ-
ent tRNA molecule required.

Q43

A student just learnt about the fact that mature
mRNAs have poly-A-tails about 100 nucleotides
long.

He teasoned that he should be able to find a
sequence of 100 nucleotides with adenine at the
end of each eukaryotic gene sequence.

Frequently Examined Quesﬁons‘l
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S8ig

sequences (9] 1. J R ——— ~
~—_

as unable to find such ‘
sukaryotic ' '
eukar A pnnmpﬂphdo has the following oming |

However he w
en he observed the

of nucleotides wh
DNA. Why was this so? sequence:
king for multiple HN - Met-Leu-Trp-Ala-Phe - CUOH

Cig

A He should have been l(')o ! ;
nucleotides with thymine instead. Mot Mothlonize
y ' wrong complemen- !
B He was looking at the g comp e cine

tary strand of DNA.

Trp: Tryptophan
Ala: Alanine
Phe: Phenylalanine

¢ The DNA had been degraded and so lacked

the poly-A-tails.

D  Poly-A-tails only
not in DNA.

exist in mature mRNA but

HELP

In post-transcriptional control, three process-
ing events: 1) capping, 2) poly-A tailing and
3) pre-mRNA splicing occur in the nucleus
before the genetic messages are dispatched
lo the cytoplasm as mature mRNA. In poly-
A tailing, the completely transcribed pre-
mRNA contains a polyadenylation sequence
near the 3’ end. An enzyme recognizes the
polyadenylation sequence, and adds a poly-
A tail consisting of 50-250 adenine nucle-
ofides to the 3’ end of the mRNA before the
mRNA exits the nucleus. Thus poly-A-tails only
exist in mature mRNA but not in DNA.

Q44
Using the genetic code shown i i
. : n th
gow fH;aDY (.ilffere.nt polypeptides, each consist- above, deduce the corresponding tem fat(;ls{,itgrraal?dl
i g Of difannno acids, can be made if the num- ~ Sequence during transcription ’
er of different amino acids available is 10? A 5 - GAA GGC CCA C .
- - AA CAT - 3

A 30
B 1000 B 5 - AUG CUG UGG GCA UUC - 3
C 3000 C 5 - ATG TTG TGG GCC TTT TAG - ¥
D 59049 D 5 - TTA GAA GGC CCA CAA CAT - 3
HELP HELP

There is o possibii Transcription is the synthesis of an mRNA

amino ecid ?n tsl:e' I?L ozfndony 1 ?df the 10 molecule with a base Zeque:,:Sceoco(::plemen-

in the qmi ¢ 1%, 2" and 3" position tary t i

amino acid. ry to a section of DNA.
mRNA:

Thus there can be a total of- 10 x 10 x

10 = 1 . !
000 polypeptides possible. > = AUG UUG UGG GCC uuC U - ¥

template strand:
5" - TAC AAC ACC CGG AAG ATT - 3

| Leve
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Q46

Choose t

protein synthesis in the proper sequence.

An aminoacyl-tRNA binds to the A site.

1.

2. A peptide bond forms between the new
amino acid and a polypeptide chain.

3. Protein release factor binds to A site.

4. A small ribosomal subunit binds with
mRNA.

5. tRNA translocates to the P site from the A
site.

A 1,3 2 45

B 41,25 3

C 413 2,5

D 2,45 1,3

HELP

Q47 _

A small ribosomal subunit recognizes and
binds to the start codon of the mRNA
molecule. The initiator tRNA fits into the P
site of the large ribosomal subunit, and the
next aminoacyl RNA fits into the A site of
the large ribosomal subunit. A peptide bond
is formed between the amino end of the
amino acid in the A site and the carboxyl
end of the growing chain in the P site. Peptidyl
transferase in the large ribosomal subunit
catalyses the formation of the peptide bond.
The ribosome moves down the mRNA in a
5" to 3’ direction, that is, the tRNA, carrying
the growing polypeptide in the A site is moved
to the P site. This process continues until a
stop codon reaches the A site of the ribo-
some and a protein release factor binds to
the stop codon on the mRNA.

{\n mRNA is 336 nucleotides long, including the
Initiator and termination codons.

The number of amino acids in the protein trans-
lated from this mRNA is

A
C

10. B 111.
112. D 330.

A Level 1000 Biology MCQ with HELPs 99

he answer that has these events of

Topic 2(b) Protein Synthesis 1

HELP

An mRNA of 336 nucleotides has 336/3
codons = 112 codons. The inifiator codon
codes for amino acid, Met while the termi-
nation codon do not code for any amino
acid. Thus, the number of amino acids in the
profein translated from this mRNA = 112 -
1 = 111 amino acids.

Q48

If proteins were composed of only 12 different
kinds of amino acids, what would be the small-
est possible codon size in a genetic system with
four different nucleotides?

A 2
B 3
C 4
D 12
HELP

There are four different nucleotides in the
DNA molecule. The four nucleotides in DNA
must be able to code for the 12 different
kinds of amino acids used to make proteins.

It two bases code for each amino acid, then
4? = 16 amino acids could be specified into
the protein molecule. This is more than
enough to incorporate all the 12 amino acids
into the structure of protein molecules. Hence,

the smallest codon size in this genetic system
is 2.

Q49

A gene that was 5055 base pairs resulted in the
expression of functional proteins that were 350,
450 and 1500 amino acids long. What could be
most likely reason for this?

A

B
C
D

mRNA degradation
Gene amplification
Alternative splicing

Mutations resulting in early termination
signals

Frequently Examined Questions J
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HELP

Alternative RNA splicing is a form of regu-
lation of gene expression where different
mRNA molecules are produced from the same
primary transcript, depending on Wthl’:l ENA
segments are freated as exons and which as
introns.

This enables the single gene of 505.‘% base
pairs to code for more than one kind of
polypeptide, depending on which segmgnts
are spliced together during RNA processing.

Q50

Assume that the average amino acid residue has
a molecular weight of 110. The DNA strand
coding for a polypeptide chain of molecular
weight 20,000 has a length of

A 182 nucleotides.
B 252 nucleotides.
C 540 nucleotides.
D 760 nucleotides.

HELP

Average amino acid residue’s molecular
weight of = 110

Polypeptide chain of molecular weight 20,000
= 20,000/110 = 182 amino acids

A triplet of bases in the DNA molecule codes
for one amino acid in a polypeptide chain.

To translate 182 amino acids, there must be
a minimum of: 182 x 3 = 544 nucleotides.

<1

Below is a diagram showing a particular stage
In protein synthesis.

| Level 1000 Biology MCQ with HELps £ 100
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Which of the following statement ig TRUR .
structures X and Y?

A Structure X is double stranded
Structure Y is single stranded.

B There is hydrogen bond interacy
tween the subunits of both Strygy
and Y.

C Information on Structure Y jg5
synthesize Structure X.

WhETeas

on he,
Ureg X

sed tg

D The coiling of Structure Y is 4 direct p.
sult of the information on Structyre X.

HELP

X refers to the mRNA and Y refers 1o the
polypeptide. The codons in the MRNA qcts
as template for protein synthesis qng con-
tains information for the protein’s folding into
a specific shape.

Q52

Genetic drugs are short sequences of nucle-
otides. One example is an anti-sense drug made
from RNA nucleotides that are complementary
to the protein-coding mRNA,

Which is the process that is affected by the anti-

sense drug and what is its most probable mode
of action?

A It prevents DNA replication by binding to
the anti

B It prevents transcription by binding to the

sense strand of DNA that codes for the
disease

C It prevents translation by binding to the

mRNA that contains information for the
disease

D It prevents the normal functioning of dis-
ease

HELP

The anti-sense drug binds by complementary
base pairing via hydrogen bonds between
complementary bases with the mRNA fo forrfel
double stranded RNA. This prevents riboso™
from binding to the mRNA, hence preventing
translation.,

Framiiantly Fvnmined Quesﬁons/‘
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ﬂ'; following coding sequence is taken randopy)y from a bactorial
‘ : o A (T Yoo _ onial grmome
3 TTACGCTTCGAAATAGGAAT A T ATAGGET
v o, 5

Couoce oA T

CGGAGA. A Lea  TUALUUG, cuy,
Rebtuanlil CUC, CUA, cug

‘ Lys AAA, AAG
e AUUTAUC, AUA 'he ‘

Arg
Asp  GAUL GAC

Uuu, v
Start - AUG Sor | VCU UGG, UCA,
UCG, AGL I AGL

e UAUL UAG

Stop  UAG, UGA, UAA

< is cloned into as ‘ .
rhis sequence is cloned into a plasmid and transformed into

o : a suitable ; ;
first four amino ac ids of a peptide generated from this w(lu« able host. What would be the

ence as expressed by the host?

A Met-Arg-Ser-Phe B Met-Arg-Ser-Lys

¢ Met-lle-Phe-Leu D MetTyr-Lys-Asp

Codingsequence : 3'=T TAC GCT TCG AAA TAG GAA TAT CAT AGG CT -5
mRNA 5-A AUG CGA AGC UUU AUC CUU AUA GUA UCC GT

T four l 1) 1) l

amino ocids Met  Arg  Ser  Phe

QB4

A student obtained a sample of DNA. mRNA  Which strand of DNA is the coding stranding,
was transcribed from this DNA and the two  serving as a template for mRNA synthesis?
samples were subsequently purified. He then A Srand 1

separated the two strands of the DNA sample.

The base compositions of each strand and that C  Strand 3
of the mRNA were analysed. The results of the tran

B Strand 2

analysis are shown in the table below. D Strand 2 and 3

L A G C | T U HELP

':DNA“‘,_ 1 Transcription is the synthesis of an mRNA
strandq | 191 | 26.0 | 31.0 | 239 | 0.0 molecule with a base sequence complemen-
! DM —1— —tr tary to a section of DNA. Due to the comple-

mentary relationship between the bases in
- . DNA and in the free RNA nucleotides, cy-
‘DNA | I N A tosine in the DNA pairs with guanine, gua-
'}“rindil 0205252 298| 245 00 nine pairs with cytosine, thymine pairs with
A y— ‘ | i ine with l
““RNA T8 - adenine and adenine with uraci

+ | -
——_ 190 259 308 | 0.0 | 243

Eﬂrandz ‘ 242 308 | 257 | 193 | 0.0

A : ined Ques
‘\E*'ei 1000 Biology MCQ with HELPs F 101 Frequently Examin vestions
— oy MLQwi
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Q1 D
Qo A
Q17 B
Q25 B
Q33 C
Q41 B
Q49 C

Q2 B
Q10 C
Q18 D
Q26 C
Q34 B
Q42 A
Q50 D

Q3 D
Q11 B
Q19 D
Q27 B
Q35 A
Q43 D
Q51 D

Q4 B Q5 A Q6 D Q7 D Q8 C
Q12 D Q13D Q14 A Q15 D Q16 B
Q20 D Q21D Q22 A Q23D Q24 B
Q28 D Q29D Q30 A Q31 C Q32D
Q36 C Q37 B Q38 B Q39 C Q40 C
Q44 B Q45 D Q46 B Q47 B Q48 A
Q52 C Q53 A Q54 B
AL o mmman Ahorratinn
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ONAAND GENOMICS

ToPIC2

i utat

Yowr \'\nul(’ wy o onawer

Ql le coll anaemia, ad
' oo for sichle coll anaeiinid. o
In the INA sequends ' '
enine replaces thymune in ad I'T tnplet, fonming
the triplet CAT During translation of the mutant
mRNA the amino acid valine is ind orporated into
the haemoglobin molecule instead of glutamic

acid

What is the ant A
molecule carrving this valine

icodon in the transfer RNA

A CAT B CAU
C GIA D GUA
HELP

The codon on the mutant mRNA would be
GUA, thus the anticodon 1s CAU Candidates
should remember that in RNA, uroal is present
instead of thymine

Q2

A mutation is a change produced by an alter-
ation in the genetic mechanism and

A may anse spontaneously.

B is always induced by the environment.

C  is never advantageous.

D is not inherited.

HELP

A mutation s o change in the DNA that

changes the physiclogicol effect of the DNA
on the call Such phenomenon may be coused
by rodwation, chemicgl corcnogens or m

OCtur spontoneoysly v

e .

L Leve! 1000 Biiogy MCQ wih ey £ 400

jon and Chromo

some Aberration

yout Oown *""”’" '"""’"’g 1o ”!u

on

3
Ihe diagrams below show the resyjtg of tw,
types of gene mutation ‘

COATTACCATOCATA

/N
niginal base sequence

// \

CGATTAACCTGCATA  CGATTACCAGGCAT,
mutant scqucnce l mutant sequence ]

Which one of the following shows the types 4
gene mutation producing mutant sequence | g

2?
1 2

A deletion insertion

B insertion deletion

C inversion substitution

D substitution insertion

HELP
Sequence | possesses a mutation in the i
codon, whilst sequence 2 possess mutahon 7
the fourth codon. In sequence 1, CCA Tom
the original sequence has inverted into ACC
whilst in sequence 2, T of TGC from the ong?
sequence has been substituted by G.

Hydroxylamine is a mutagen. It converts & ¥
to a compound which pairs Wifh ad -
DNA is treated with hydroxylaminé.

tion which results is an example of

A adeletion. B an insertio®

. . . rution:
C  an inversion. D a substity

ety Bomred O
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HELP

¥ DNA s treated with hydroxylamine, the
¥ D .

yhosne bases will be substituted with another
\

smpound which will poir with adenine

Q5

The diagrams below show two types of chromo-
comal mutation producing changes from the
pormal gene sequence

ABCDE FGQG

———t—o—a—a—a— NorAl pene sequence

Which one of the following shows the two forms
of chromosome mutation shown above?

(1) 2)
A deletion duplication
B duplication inversion
C duplication  translocation
D inversion duplication
HELP

(1) shows o duplication of the genes C to G,
occupying @ position adjacent to the normal
sequence of A to E. (2) shows a change in
the position (translocation) of the genes FG,
so they are inserted between B and C.

QB _

During the formation of an ovum, non-disjunction
of the sex chromosomes occurred. The ovum was
then fertilised by a normal, Y-bearing sperm cell.

Which one of the following shows the sex chro-
mosome complement of the resulting zygote?

A X0
B xy

C xxy
D xxxy

A Level 1000 Biology MCQ with HELPs ? 103

1(»[»( 2(c

) Gene Mutation ond Chromosome Aberration
HELP

Non-disjunction oecurs when paired chromo
somes do not separate
during meiosis

properly 1o the poles

Ovum XX “ Sperm XY
Gametes:  xx b4 Y
F. KIE or KA

Q7

The diagram below shows a pair of homologous
chromosomes at prophase.

centromeres

4

chromarids

What type of chromosome mutation has oc-
curred?

A deletion B duplication
C  insertion D inversion
HELP

The mutation shown is an inversion of the
base sequences.

Which of the following results in the addition
of an extra chromosome to the chromosome
complement of a cell, as in Down’s syndrome?

A allopolyploidy

B autopolyploidy

C chromosome translocation
D

non-disjunction

HELP

Non-disjunction occurs when paired chromo-
somes do not separate properly to the poles
during meiosis, resulting in an extra chromo-
some in Down’s syndrome.

Frequently Examined Questions J

Scanned by CamScanner




Q.

A small proportion of men have the genotype
XYY.

Such a genotype is possible if one co
gamete to the zygote is o
A an egg produced by non-disjunction 11

meiosis.

ntributory

ini chromo-
B an egg conlaining an X and a Y

some, y
-disj io
C a sperm produced by non disjunc

meiosis 1.

n at

D a sperm produced by non-disjunction at

meiosis 1L

HELP
The extra Y chromosome comes from ihe.mole
parent, where the paired chromosomes in the
sperm nucleus fails to separate properly to the
poles during meiosis |I.

Q10

Which of the following is an example of a gene
mutation?

A Polyphidy
B Substitution
C Crossing over

D Non-disjunction

HELP

Option A'is incorrect. Polyploidy is a form of
chromosome aberration. Polyploidy is a con-
dition of the nucleus where there are three or
more times the haploid number of chromo-
somes.

Option C is incorrect. Crossing over is a
process that may occur between non-sister
chromatids of homologous chromosomes in
prophase | of meiosis |I.

Option D is incorrect. Non-disjunction refers
to the failure of chromosomes to separate

during anaphase | or anaphase I, resulting
in chromosomal aberration,

A Level 1000 Biology MCQ with HELPs f 404
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ion and Chromosome Ape .
Topic 2(c) Gene Mutation @ e Aberrgg,

Q11 ————
Down's syndrome can exist in twg f°l'ms

Classic Down's syndron.le affects a-ll cellg ang ;
very severe. The mosaic form arigeg g0
presence of two or more cell types ip the }
with differences in chromosome Bumbey any
structure. d
How does the mosaic condition arise?

A non-disjunction of chromosomes iy it
i devel t Osjg
in early fetal developmen

B  non-disjunction of chromosomes in

i Mmejy,
sis during formation of ova -

C non-disjunction of chromosomes in

. . Iejg,.
sis during formation of sperm

D translocation of chromosomes at Maturatig,
of the ovum

HELP

The mosaic condition can occur in 2 or more
cell types as a result of non-disjuncfion iy
mitosis, i.e. the paired chromosomes fgil ,
separate properly during mitosis of the nucleys
in somatic cells.

Q12

Occasionally, non-disjunction of the entire genome
occurs during meiosis producing abnormal ga-
metes.

Which type of genetic variation may result when
one such gamete is fertilised by a normal gamete?

A aneuploidy
B deletion

C inversion
D  triploidy

HELP

Non-disjunction occurs when paired chromo-
somes do not separate properly to the poles
during meiosis, resulfing in an extra chromo
some, or a friploid condition.

ions
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Q13
which of the following statements about gene mu-
on is incorrect?

tati

A It can occur in both somatic and sex cells.
g It can cause Down's syndrome in humans.
¢ It can change a dominant allele into a re-

cessive one.
p It can be brought about by exposure to
jonising radiation.

HELP

A gene mutation cannot cause a dominant
allele to become recessive, but can disallow
t from being expressed phenotypically.

Q4 -

The diagram represents a sequence of reactions
taking place in a bacterium in which amino acids
are produced from one another by the action of
specific enzymes. Numbers 1 to 6 represent dif-
ferent amino acids; letters V to Z represent dif-
ferent enzymes. All the amino acids are essential

for survival.

\Y w Y
1 - = 4 >0
X jz
5

The original strain of the bacterium required only
amino acid 1.

A mutant strain of this bacterium could only
survive when provided with amino acids 1, 2
and 5 in its culture medium.

Which enzymes were missing in the mutant
strain?

A Vand Z only
B W and Z only
C Xand Y only
D V,Wand 2z

L) — 2
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HELP

The enzyme V is responsible for making amino
acid 2 from 1, whilst Z is responsible for the
conversion of 4 to 5,

Q15
Ozone is a gas in the upper atmosphere which
absorbs ultraviolet radiation from the Sun.

Which of the following would increase as a direct
consequence of the thinning of the ozone layer?

A cancers due to mutation in cells exposed to
sunlight

B photosynthesis due to increase in the spec-
trum of radiation reaching Earth

C rate of carbon fixation due to increased
levels of atmospheric CO,

D sea level due to expansion of water and
melting of polar ice caps

HELP

When the ozone layer thins, there is increased
exposure to UV radiation, resulting in chro-
mosomal mutations that can cause cancers.

Q16

Which of the following results in the addition
of an extra chromosome to the chromosome
complement of a cell, as in Down’s syndrome?

A  allopolyploidy
B  autopolyploidy
C non-disjunction
D

polygenic inheritance

HELP
Non-disjunction occurs when paired chromo-
somes do not separate properly to the poles
during meiosis, resulting in an extra chromo-
some, or a triploid condition such as Down'’s

syndrome.

Frequently Examined QuesﬁonsJ
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Q17 ,

The sex chromosome combination XYY is found

m a small proportion of men.

Such a combination is possible if one contribu-

tory gamete to the zvgote is

A a sperm produced by a father whose cells
lack an X chromosome.

B a sperm produced by non-disjunction at
meiosis 11

C  an egg containing an X and a Y chromo-

some.
D an egg produced by non-disjunction at
melosis L.
HELP

The extra Y chromasome comes from the sperm
nudleus. This occurs as a result of non-dis-
junchon, where the paired chromosomes fail
*o separate properly during meiosis 1.

Q18

The human inherited diseased phenylketonuria
(PKU) is due to the absence of the enzyme which
metabolises the amino acid phenylalanine.

What is the most probable cause of this disease?
A deletion of bases within a gene

B duplication of a gene on a chromosome
C inversion of genes within a chromosome
D

translocation of a gene to another chromo-
some

WELP
The deletion of bases within o gene would
result in the absence of some amino acids.
Furthermore, if the number of bases deleted

is not @ multiple of 3, then there will be

fromeshift mutation, where all bases down-
stream from the mutation would code for the

Wrong amino adids. This would cause o change

in the shape and hence function of the en-
Zyme.

i A Lev

©! 1000 Biology MCQ with HeLp £ 106

oo ,?‘c) Gene Mutation and Chromose e, M”flqr ‘
oy 11

Q19

Induced chromosome mutations Produge,

tile hybrid species from cabbage ap radj, a.[',n
table shows the chromr)srmm' UMby, ix; Th
parental species and the hybrids, th

number (f
type of cell f;ln'omum,,,"m
per cel]

parental cabbage 18
parental radish 18
parental gametes 9

F, hybrids 18

F, gametes 18

F, hybrids 96

F, gametes 18

F, hybrids 36

At which stage did the chromosome mut

alion ..
cur?

A during formation of the F gameteg

during formation of the F, gameteg
al gameteg

B
C  during fusion of the parent
D during fusion of the F. gametes

HELP

_—

During formation of the F\ gametes, the number
of chromosomes in the hybrid cell were nof

halved. This is where the chromosome muto-
tion occurred.

Q0

The diagram shows three of the 23 pairs of chro-
mosomes found in a human cell,

Which diagram shows an exampleth(;{
non-disjunction in the formation of an €68 sy
could lead to the formation of a Down'’s
drome zygote?

ons |
Frequently ExaminetiG/?U.ef!'jor,/ /
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HELP
Down’s syndrome is caused by a duplicate
copy of part of chromosome 21. Hence the
zygote that could lead to Down's syndrome is

one where non-disjunction of chromosome 21
has occurred.

Q21

Newborn babies are screened for the presence of
high levels of the amino acid phenylalanine in
the blood, which indicates the hereditary disease
phenylketonuria. Pale skin also occurs in suffer-
ers from this disease.

The following series of reactions occurs in nor-
mal metabolism.

Topic 2(c

Q22
Which combination of chromosomo would e

sult i ’ i
ult in a zygote showing polyploidy, if (he pa
rental chromosome numbor iy 367

(’ 3
) one 'Vh"uh()“ (1“d (,l rome )Snl!lF ‘\hﬁ "l'" n
)

Sperm ovim
9 9
B 18 18
C 18 19
D 18 36
HELP

Polyploidy refers to the prasence of additional
whole sets of chromosomos, Normally, oach
gamete should have 18 chromosomen, Poly
ploidy occurs when al loast one of the (o
metes has a number that is a multiple of 18,

Q23

Sickle cell haemoglobin differs from normal hae
moglobin because of a single change in an amino
acid; valine replaces glutamic acid,
Coding triplets in DNA for glutamic acid are C1'T
and CGT.
Coding triplets in DNA for valine are CAA and
CAG.
Which mRNA codon would pro-
duce sickle cell haemoglobin if

m{““’ mé"w “”zé"m | substituted for the normal mRNA
. . . other odon?
protein — phenylalanine — tyrosine — o0 o co OH‘.
J{ enzrme 4 A GAA
melanin B GTC

Which enzyme is lacking in persons with phe-
nylketonuria?

A 1 B 2
C 3 D 4
HELP

The lack of enzyme 2 would effectively stop
the conversion of phenylalanine to tyrosine,
causing a build up of phenylalanine in the

blood.

A Level 1000 Biology MCQ with HELPs £ 407

c GIT
D GUC

GUC on the mRNA would correspond to the
coding triplet of CAG on the DNA. This codes
for valine, the amino acid responsible for sickle
cell haemoglobin.
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Q4

. . m-
A mutation results in the substitution of thy

in a
ine for cytosine in the base sequence ATC1
section of a DNA molecule.  and
What are the base sequences on the Ilnlg\I ¢
{RNA corresponding to the new triplet’

mRNA tRNA
A TAG ATC
B TGG ACC
C UAG AUC
D UGG ACC
HELP
ule is ACC.

i lec
The new triplet on the DNA mo
This corresponds fo UGG on the mRNA and

ACC on the RNA.

7 Topic 2(c

) Gone Mutation and Chromosome Mwm,"
? - “"‘

Q26

ing transcription of lllm NNA fragmon,
I)llliilg}i() base is paired incorrectly,
as e
T - A-AC [
ToT GoA

why¢ W,

sense s ringd

ant-g

~G-A M Mg
Which mRNA strand results?
A C-A T-T-G- A
B G-A- U-u-C-A
c G-A-U-U-G A
p G-T-U- UG U
HELP

The correct mRNA strand should be ¢ AL
U G A in order 1o be (un||)||:|m-|.|(,,y 1o fhe
sense strand of the DNA fragment. H”Wl:v.,r'
with a singlv cytosine base inc nu(:(!ly ,,(,,,,:,JI’

the mRNA would end up as G- A Uy C

A.
Q25 o
The diagram shows a metabolic pathway involv-
ing some amino acids.
gene 1 gene 2 one 3
L \J !
metabolic ~ ®=me 1 enzyme 2 enzvime 3
poql of —————ornithine »citrulline — »arginin
amino
acids

Three mutant strains of Escherichia coli each fail
to produce a different enzyme in the pathway.

What should be supplied to the culture medium
to enable growth of all three mutant strains?
A arginine

B citrulline

C citrulline and arginine

D  citrulline and ornithine

HELP
As arginine is the
bolic polhwuy, it s
medium to ensure
that depend on thi

end-praduct of the, meta-
hould be supplied to the
the growth of the strains
s end-product.

| % Level 1000 Biology MCQ with HELps f/ 108
———2 00 MCQuuith HELP,

A mutalion event imserts an extra nucleotide pair
near the beginning of a gene coding for a par
ticular protein

What would be the effect of this on the primary
structure of the protein synthesised?

A No amino acid is changed.

B One amino acid is changed.

€ Two amino acids are changed.

D Most of the amino acid are changed.

HELP

dince gene coding for amino acids d
the correct sequence of nucleotides, ! pans
tion causes a shift in the sequence. he 'SI be
that different amino acids W0U|dlprob° Y

coded.

the inse”

tions
Frequently Excmlnefi'c)ﬁ/"
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Q28
The tabl
in DNA.

Jescribes different kinds of mutations
¢ describes

— mutation
| from purin¢ to other purine
T

| 1 i»\llllmhllt‘ to other p_\’l'illli(“lll'
fron -

from purine 10 pyrimidine
TO%

“grom pyrimidine to purine

The diagram represents part of a DNA molecule,

Which diagram shows the DNA molecule after a
transition has occurred?

A B C D
T-A]  [A-T A-T A-T
;\-'Ij A-T A-T A-T
|C-G| C-G T-A A-T
1C-G | G-C C-G C-G

HELP o

In transition, the bases that mutate could be
A-T or C-G. The bases do not invert to form
T-A or G-C.

Q29

lopic 2(c) Gene

name
transition
transition
lransversion

transversion C

Th‘" table below shows some amino acids and
their DNA genetic code.

m"i‘?" | DNA code
Alaning‘v J’ e
Lysine | TTT
Mgnine | G0G__

| Phenylalanine | AaA |
A

% CAA

Nhl'll'l()” ("I" ( b"””“l” e ’“lﬂ"‘l'“)l‘)

A DNA Sequence codeg

arginine-glycine phonyl;
ninae.

for a polypeptide
lanine valine-aly-

'l'lu.' following mRrNA molecule
scribod from the HNA ’
Which mRNA triplet ¢
lranscription error?
(Z(}(I(;U[HIUH('.IHN.(I(I

A The first

was tran-
sequence above,
ontains a single

B The second
The third
D The fourth

HELP

DNA sequences coding for polypeptide argi-
nine-glycine-phenylalanine-valine-alanine:

— 3" - GCG CCA AAA CAA CGG - 5

mRNA for the above DNA sequence based on
A-U and C-G pairing should be:

— 5 - CGC GGU UUU GUU GCC - 3

The second mRNA triplet contains a single
transcription error, instead of coding for GGU,

it coded for GUU.

Q30

One individual, organism P, in a sexually-repro-
ducing population of mammals has two forms of
a protein in its heart muscle. The normal form
is identical to that in most other members of the
population, while the variant form differs by one
amino acid.

The diagram shows the amino acid sequences in
part of the normal protein and in the same part

of the variant protein.
Normal protein Variant protein

gly-lys-lys-gly-glu-  -glu-lys-gly-gly-glu-

What could account for the presence .of the
normal protein and the variant protein in P?

acids was altered
le of P’s mother.

1 The sequence of amino
in a cell in the heart musc
acids was altered

equence of amino
2 The seq f P's mother.

in a cell in the ovaries 0

K levl .
% 1900 Biology MCQ with HELPs £ 108
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s altered in the

s wa
iy le of P.

3 The sequence of b
DNA in a cell in the heart musc

4 The sequence of bases was altered in the

DNA in a cell in an ovary of P
bases was altered in the

5 The sequence of
: testis of P’s grandfather.

DNA in a cell in a
1, 2 and 4 only

A

B 1 and 3 only

C 2, 4 and 5 only
D 3 and 5 only

Statements 1 & 2: When the sequence of amino
acids was altered in a cell in the heart muscle
of P's mother or in the ovaries of P’s mother,
this can be due fo a transcriptional or frans-
lational error. The sequence of bases in the
DNA is not necessarily altered. Thus only P’s
mother will be affected. P will not be affected.

Statement 4: When the sequence of bases was
altered in the DNA in a cell in an ovary of
P this can be passed on the P’s offspring.
Thus, this will affect P’s offspring and not P

Q31

_-—-i.opic Q(C) Gene MUf

The mRNA triplet UGA acts as a stop codon to
terminate the synthesis of a polypeptide. The
diagram shows a strand of DNA coding for 4
amino acids. Where would a mutation, involv-
ing the insertion of a thymine nucleotide, result
in the termination of translation?

TTCACGACAAGT

T (R
A B C D

HELP

” the T is inSened infO .
f
strand will be read os:pOS' ion C, the DNA

TIC ACG ACT AAG T

When transcripted, the
| + the mRNA coded for will
be: AAG UGC UGA UUC = UGA s ors:;'p

codon and will resylt i -
lafion, sult in termination of trans-

| Level 1000 Biology MCQ with HELPs £ 440

ation and Chromosome Abery
afig,
n

QBZ — """'_"7_'7—"'\
RNA viruses appear to have higher rat
ation because es of

mut

A RNA nucleotides are more unstahe
DNA nucleotides. thay

B replication of their nucleic acid doe
involve the proofreading steps of Dy Roy
lication. -

C RNA viruses replicate faster.

D RNA viruses respond more to Mutage,

s.
HELP

Both prokaryotes and eukaryotes have proq
reading mechanisms o locate and correct g
tations and replication errors. Enzymes finl;
and bind to faulty or damaged sequences and
cut out the faulty sequences. The intact comple
mentary strand guides the repair of the {Qulf;/
or damaged sequences. This process is absent
in the replication of nucleic acid of RNA

viruses.

Q33
Below is part of the DNA genetic code for six
amino acids.

CGG codes for alanine

TTT codes for lysine

GCG codes for arginine

AAA codes for phenylalanine
CCA codes for glycine

CAA codes for valine

The diagram shows part of a mRNA molecule,
but the corresponding part of the protein formed
was found to be:

arginine-glycine-lysine-valine-alanine
[TTTTTTTTTTT]

CGCGUUAAAGUUGCC

Which triplet contains a single transcription &
ror?

A  the first
C the third

B  the second
D the fourth

s
Frequently Examined Questio
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Topic 2(c) Gene Mutation and Chromosome Aberration

. HELP I 'tlgl abnormal fungus cannot produce his-
- idine.
m mRNA | Amino acid Il The abnormal fungus can produce the other
wiplet | triplet coded for - l!l)1 amino acids.
— The control tubes present in this experiment
i EGQ GCC 1 °|0”'“¢” B were not necessary.
T | AAA lysine A T and II only
GCG | CGC arginine B II and III only
T AAA UUU | phenylalanine C T and I only
cCcA | GGU g|yci;m D  All of the above
CAA GuUU valine HELI-'T —
The second triplet contains a single transcrip- Statements | and Il: Growth of fungus is only
tion error. GGU instead of GUU codes for observed in Tube 2 and Tube 12 where the
glycine. amino acid, histidine, is provided. In all the

other tubes, no growth is observed. This proved

that the fungus requires histidine for growth

Q34 and that this abnormal strain of fungus is
- unable to make its own histidine.

Fungi can make their own amino acids and are
able to grow on a substance called minimal
media. An abnormal strain of fungus that could
not grow on minimal media was discovered. An
experiment was designed and the results are
outlined in the following diagram. The fungus
grew in tube 12. The amino acid histidine had
been added to this tube.

Statement lll: Control tubes present are nec-
essary to prove that the changes observed in
the experiment is due to results of the reac-
tions being investigated, and not due to other
external factors.

{
e
h
R

—_— b ] - = M = = 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Tube 1: Minimal media Q35

m:ie 2: Minimal media + all 20 different amino 1y, pNA code for glutamic acid is CTC or CTT.
acids added The code for valine is CAA or CAT. In sickle

Tubes 3 to 22: Minimal media + one of the 20  cell haemoglobin, valine is present instead of
amino acids. Each tube contained a different  glutamic acid. Assuming a single base pair sub-
amino acid. stitution has occurred, what is the mRNA code

Spore of abnormal fungus was added to surface in the affected mutant?

of media in each tube. All tubes were incubated A CUU
under the same conditions for several days and

®0 examined. B GAA
' i C GUU

iozin this experiment, what conclusions can be
ade about the ability of the abnormal fungusto D GUA

Produce aming acids?

- | Alevel 1000 Biology MCQ with HELPs P 111 Frequently Examined QuesfionsJ
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#; ;2‘(;) Gene Mutation and Chromosome Abg W
opi et

HELP I

i | haemoglo ’
Lﬂ SI;keIecc():jle, C(ZJAA or CAT. After transcri A
lhoi: will code for GUU or GUA respec

bin, valine coded for
ption,

I
e contains three
ult of

Qb

The condition in which a zygot ontains
copies of a particular chromosome

nondisjunction is called

A trisomy.

B  monosomy.
C  polyploidy.
D  monoploidy.
HELP

Non-disjunction is the failure of chromosomes
to separate, resulting in chromosome aberra-
tion.

A trisomy is a type of polysomy in which there
are three copies, instead of the normal two,
of a particular chromosome. A trisomy is a
type of aneuploidy (an abnormal number of
chromosomes).

Q37

What do chromosomal aberrations and gene

mutations have in common and how are they
different?

HELP |

- Gene mutation is defined as the ch

the nucleotide base sequence of
within a chromosome.

honges in
e genes

Chromosomal mutation is defined g Ch°nges
in chromosome number or structurg| alterafiq,
to chromosomes and may occur acrogg chro
mosomes.

Option A: Gene mutation can prodyce
dominant and recessive allele.

both

Option B: Gene mutatfion can involye inver.
sions.

Option D: Both gene mutation and chromg,.
somal aberrations can be equally harmfy|

Q38 S

Which of the following illustrates chromosomg)

ol
_C.@O 2N

il

E

Similarity

Both may involve addition
of nucleotides.

Both may not result in
disorders.
do occur,

Gene mutatio

Gene mutations always produce domin
alleles but not chromosomal

Gene mutations do not invol
but inversion of segments o

Difference

ant
aberrations.

Ve inversions
f chromosomes

s occur withip

Both affect DNA sequence.

Both may not result in 3
difference in protein
expression.

across chromogg

Chromosoma] ab

but chromosomal ab

than gene Mutations.

a chromosome

errations may occur
mes,

errations are more harmfuyl

—

| Level 1000 Biology MCQ wit HEWPs £ 442
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Topic 2(c) Gene Mutation and Chromosome Aberration

HELP
" Chromosomal Inversion occurs when a chro-
mosome breaks at two locations, and the
middle portion flips through 180° before re-
,ommg.

‘BCDE ,F(EH

- ADCBE FgG
o DENBEL NG | GRS
v

Q39 o

Diagram below shows chromosomal structu

re alteration as seen from 1 to 3.

<
o ® ®
i
]
- »
- vend \s -
wey \
— Fom \
SR
[Pars . |'
= "
Fpp f A
- i ’
] /
o |
[} "-‘, 4 "Jn
K \ ‘,., v"l
- -y

What type of chromosomal structure alteration is seen above?
A Chromosome duplication

B Chromosome deletion

C Chromosome inversion

D Chromosome translocation

HELP

Chromosome translocation is defined as a section of chromosome breaks off and becomes attached
to another chromosome, leading to new combination of alleles.

ABCDTE F GH MNOCDE FGH
- D ..., GEEITXTD
Reciprocal

4 translocation
MNOPGQ R ABPQ R

t

l A Level 1000 Biology MCQ with HELPs f 113 Frequently Examined Questions J
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- Vl’c;r;;c_{(d Gene Mutation and Chw

Q4O {if-
¢ mRNA codons for 11 C

The table shows th
ferent amino acids.

— ] Amino | mRNA
Amino | mRNA mﬂ?r’/— codon

acid | codon ac 1d | codon | acid o
Ala | GCG Lys AAG Arg
Glu ‘ GAG Pro CCU Phe uuc
His | CAC Thr ACU Gly GGA
Leu CUG Val GUG

cuc

The first seven DNA triplets coding for a pro-

tein are shown below.

These are DNA triplets from the coding strand,

complementary to the mRNA.

CAC GAG GCG AAG GGA CAC CGC

A mutation occurs when the seventeenth nucle-
otide in the DNA sequence is changed to G.

What is the amino acid sequence for the mu-

tated section of DNA?

A His Glu Ala Lys Gly Arg Arg
B Val Leu Arg Phe Pro Ala Ala
C His Glu Ala Lys Gly His Arg
D  Val Leu Arg Phe Pro Val Ala

HELP

After mutation occurs when the seventeenth
nucleotide in the DNA sequence is changed

to G,

DNA: CAC GAG GCG AAG GGA CGC CGC
mRNA: GUG CUC CGC UUC CCU GCG GCG

| Level 1000 Biology MCQ with HeLps 114
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Topic 2(c) Gene Mutation and Chromosome Aberration

—~~
Q2 A
Qi0 B
Qis A
B % T2

J<£0 B

Q32 A

Q3 C
Qi1 C
Qi A
Q27

Q35D

Q¢ D
Q12 D
Q20D
Q28 D
Q36 A

Qs C
Q13 C
Q21 B
Q29 B
Q37 C

Q6 C
Q14 A
Q22 D
Q3c D
Q32 D

Q7 D
Q15 A
Q23D
Q31 C
Q39D

Q8 D
Q16 C
Q24D
Q32 B
Q40 B
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,‘ Genetics of Viruses and Bactorl;

J

\_
You should try to answer on your own before resorting to HELP.

Q - HELP
hich céll;binnlion correctly identifies a type Three processes ~ conjugation, transduction
whic 4 and transformation, lead to genetic recom-
| virus: bination in bacteria. Of the 3 processes, only

T : . transduction involves a vir

DNA | RNA Protein | Phospholipids UE.

L —
NI v/ -
I N - Q3
cl - / - 4 Which feature occurs only in the life cycle of
D ,._:-—J = v 4 the influenza virus?
[

A Host cell DNA is destroyed by lytic en-

—— zymes.
HELP . .
= B  Host cell ribosomes are used to synthesise

A virus is a infectious particle consisting of:
A viral genome - It can be DNA or RNA C
but never both.

A copsid — A capsid is a protein shell en- D
closing the viral genome, and,

viral proteins.

Viral RNA acts as templates for viral DNA
synthesis.

Viruses enter the host cell by endocytosis.

A membranous envelope (in some cases) —
The envelope is composed of phospholipids

and glycoprotein.

The combined structure formed by the ge-
nome and capsid is called nucleocapsid.
Some viruses consist of no more than the
nudeocapsid and are called naked viruses.

Q
ggnetic recombination in bacteria leads to varia-
n.

:Zh;Ch process leading to genetic recombination
acteria involves a virus?

: Conjugation

c :lasmid replication

D Tansduction
Transfomtion

K levl 1000 o
21000 Bology MCQ with HELPs £ 115

HELP

Opfion A: It describes the life cycle of the
T4 bacteriophage. T4 Phage Iytic enzymes
(nucleases) hydrolyse the host cell DNA into

small pieces of DNA.

Option B: Host cells ribosomes are used
during the life cycle of all viruses to synthesis
viral proteins and not only by influenza virus.

Option C: This is applicable only for
retrovirus. Retrovirus contains reverse tran-
scriptase, an enzyme that synthesizes DNA
from RNA template.

Option D: The influenza virus enters host cells
by receptor-mediated endocytosis.

Frequently Examined QuesﬁonsJ
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K‘v‘.‘ﬂ D —
Kpdl -

vir al (‘ﬂ\“’l“"‘

pl
pad—
’\h‘ll‘.“" N

reverse transcriplase ~~

RNA-~

Virus X 18 aan

A bacteriophage lambda
B Orthomyxovirus

C herpes virus
D

human immunodeficiency virus.

HELP
Human immunodehciency virus has 2 copies
» single-stranded RNA which 1s enclosed by
a comcal capsid. The capsid 1s in turn sur-
rounded by a plasma membrane. Within the
copsid are 2 molecules of enzyme reverse
tronscniptase. In order to enter the cell, the
glycoprotenn 120 (gp120) on the HIV enve-
lope must bind to a CD4 molecule on the
plasma membrane of the host cell. All of the
above features are seen in the diagram
above

Q. .

The tobacco mosaic virus has RNA rather than
DNA as its genetic material. In a hypothetical
situation, RNA from a tobacco mosaic virug is
mixed with proteins from a related DNA virus
Z, resulting in a hybrid virus,

If this hybrid virus were to infect a cell and
reproduce, what would the resulting ‘offspring’
viruses be like?

A Tobacco mosaic virus.

B Virus 7

C A hybrid virus with tobacco mosaic virus
RNA and virus 7 protein.

A Level 1000 Biology MCQ with HELPs f 44

Topic 3 Genetics of vm;“%\ ;

™~
D A hybrid virus with Virug l‘*&,}
tobacco mosaic virug Proteiy DNA

Y
HELP
When the hybrid virus infecy a ce
genetic material (RNA from o ")})ﬂ(r’r%‘" "
CO

virus) will be transported iny,, the |,y

( g
toplasm  The RNA from the tobaceg, - *
virus will then code 'o, 'he Synih e,
1obacco mosaic viral COmponents 5
f
in the synthesis of more tobacce mOSQ'e: f ,
g
Q6
A gene transfer occurred betweer two
i T
of bacteria. It was observed that cell-cg) : n
. o . ) .
tact is NOT required, and a filter that 'emgm
AL

viruses eliminates transfer. This woulq g
that the transfer occurred by a

A conjugation.

B transformation.
C  transposition.
D

transduction.
—

Option A: Conjugation requires cell-ce

contact. The donor bacteria cell produce on
appendage called sex pili to attach itself
the recipient bacteria cell to form a fempo-
rary cytoplasmic mating bridge between ifsef
and the recipient cell to provide an avenue
for gene transfer.

Option B: Transformation occurs when there
is uptake of naked, foreign DNA from the
surrounding environment by a bacterium.
requires neither cell-cell contact nor the
presence of viruses.

Option D: Transduction is the process by
which bacterial DNA is transferred from oné
bacterium to another by a virus eg. T4
bacteriophage.

ions
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Q7

A yiru$ has

- [(f\o(;l "
a base ratio © (U+C)

of virus 1s this?

chat VD€ .
W \ \mglv-s(rm\dml DNA virus,
'4d.mhlv-stmmlc'd DNA virus.

N <,mgl.\-slrﬂll‘|“(| RNA virus.

A dm,hlo-stramdvd RNA virus.

HELP
The presence
G are purines while U and C are

of U indicates a RNA virus.

A ond
pynmidines. When ratio of purines : pyrim
idines = 1, this suggest that there is comple-

mentary base pairing between the bases.
Thus, this must be a double-stranded virus.

Q8 S

A group of scientists uses modified viruses as
vectors for the introduction of foreign genes into
bacteria.

In one experiment, a bacteriophage was put
together with the protein coat of T4 phage and

the DNA of a lambda phage. If this composite
phage was allowed to infect bacteria, the ph-

ages produced in the bacteria will have
A the protein of lambda phage and the DNA

of T4.
B the protein of T4 and the DNA of lambda

phage.
the protein and DNA of lambda phage.

the protein and DNA of T4.

HELP
When the composite phage was allowed fo
infect bacteria, only the DNA of a lambda
phage will be injected into the bacteria’s
cytoplasm. The DNA of the lambda phage
will use the bacterium’s metabolic machinery
and resources to synthesize lambda phage’s
DNA, enzymes and phage structural compo-
;Le"fs eg. protein coat resulting in the syn-

esis of more lambda phage.

f ’AI A
Level 1000 Biology MCQ with HELPs ? 117

Topic 3 Genetics of Viruses and Bacterio ¥

Q9

Viruses have some of the properties of living
organisms. Which of the following is a charac-
teristic of all organisms, but not of viruses?

A Ability to control metaholism.

B Ability to reproduce.

C  Genetic information stored as nucleic acid.

D Possess plasma membrane.

HELP

A vitus 15 a genome (complete set of genes)
enclosed in a protein coat (capsid). The com-

bined structure formed by

capsid is called nucleocapsid. Some viruses
consist of no more than the nucleocapsid,
thus not all viruses have plasma membrane.

Q10

Some events that take place during generalized

transduction are listed below

I Bacterial host DNA is fragmented.
I Bacterial DNA may be packaged in a ph-

age capsid.
[II Recombination between
recipient DNA.

Y

V  Phage DNA and proteins are made.

Which sequence of events is correct?

Phage infects a bacterial cell.

the genome and

donor DNA and

First » Last
A v I, I, VvV, I
B v I, Vv, I, I
c v o, I, Vv I
p v v, I I I
HELP

In generalized transduction, when a phage
undergoes the lytic cycle, the phage enzymes

hydrolyse the host cell’s

chromosome into

small pieces of DNA. During the assembly

of the phage genome
capsid, a small piece

within the phage
of the host cell’s

degraded DNA gets mistakenly packaged

Frequently Examined QuestionsJ
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- is

within the copsid  This defective ‘Nw.(:nq‘:’m
h 1o onother boc

ased 1 con ot "

'd‘;‘ npect the prece of boctenal DY;U\ ot

e oreign

quired from the donor cell. The 0

bocterial ONA con then be mcotp(wuk:d mtc;
the recipront cell’s DNA through homologou

recombinahon

Q11

Which process in bacteria always allows (:hrln-‘
mosomal and non-chromosomal DNA to be
transferred?

A Binary fission

B Conjugation

C  Transduction

D Transformation
HELP

Binary fission is the division of a single parent
bactenal cell into two genetically identical
doughter cells. DNA replication of the chro-
mosomal and non-chromosomal (plasmid)
DNA occurs, followed by the newly synthe-
sized DNA moving to opposite ends of the
cell. After the completion of the chromosome
segregation, the plasma membrane starts to
invaginate and eventually divides the parent
cell into two daughter cells. Each daughter
cell inherits o complete genome.

For conjugation, transduction and transfor-

mation, only o small piece of the bacteriym'’s
DNA is transferred.

Q12

In Generalised Transduction, defective virus are
formed as a result of

A viral enzymes cutti
that the host DNA
new virus,

B production of host enz
nicks its own DNA s
sembled into the new virus.

C no shut down of host DNA pr i
od
such that either host DNA  the aon

DNA can be assembled j

ng the host DNA such
is assembled into the

ymes by virys which
uch that it cap pe as-

D integration of virus DNA into
and during excision the virg) o
ries along with it the hogt DNA :’“le "
sembled into the new viryg o}

————————————————————— —

~—

HELP T

In generalized transduction, when ¢ oh
undergoes the lytic cycle, the phage e

enz
/
hydrolyse the host cell’s Chmmosome

small pieces of DNA. During the Osserrlnmo
of the phoge genome within the phq !
capsid, a small piece of the host cel?'e
degraded DNA gets mistakenly pUCkoge;
within the capsid. This results in g defectiy,
phage.

Q13

Which of the following viral structures are not

completely coded by the virus' owp nuclej

acids?

A Capsid

B Glycoprotein gp120 of HIV
C  Viral envelope
D

Tail sheath of T4 bacteriophage

HELP

—_—_—

Enveloped viruses have an envelope surround-
ing the nucleocapsid. The envelope is com-
posed of phospholipids and glycoprotein. For
most viruses, the viral envelope is derived
from host cell membranes by a process called
budding. The envelope may come from the
host cell’s nuclear membrane, vacuolar
membrane (packaged by the Golgi apparo- |
fus), or outer cytoplasmic membrane. The !
virus does incorporate proteins of its own, l

often appearing as glycoprotein spikes, info
the envelope.

Frequently Excminw
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Topic 3 Genetics of Viruses ond Bocleria ]

Q15

An E. coli cell, which carries a lambda
prophage, is immune to a lytic infec-
tion by a second lambda virus because

A

proteins from the prophage’s lytic

Use the ‘
structures described below.
"-— .
contains sites of | prevents contains
advantageous protein cell enzymes for
genes synthesis lysis respiration
o
A S Q P R
B S T R Q
D T S P R
-
HELP

P is the cell wall. Function: helps the bac-
terium maintain its shape and protect the cell
from osmotic lysis.

Q is the ribosomes. Function: formation of
polypeptides. (Ribosome is the site for pro-
tein synthesis).

R is the Mesosome. Funcfion: aids in com-
partmentalization and contains enzymes for

aerobic cellular respiration.

S is the plasmids. Function: contains advan-
lageous genes that provide some benefits to
the bacterial cell e.g. genes encoding for
enzymes that inactivate antibiotics and make
the bacterial cells resistant to antibiofics.

Tis the bacterial chromosome, i.e. a double-
stronded circular DNA molecule.

A .
Level 1000 Biology MCQ with HELPs f 119

genetic program prevent replica-
tion of the second virus.

B the second virus cannot inject its
DNA.

C proteins from the prophage’s
lysogenic genetic program prevent
replication of the second virus.

D the second virus cannot adsorb to
the cell.

HELP
The lambda prophage within the
E. coli contains a prophage gene
that codes for a repressor protein
that is able to represses most of

the other prophage genes, inclu-
sive that of the second lambda

virus. Hence, the expression of the
second lambda virus” genes con-
trolling lambda phage replication

is blocked.

Frequently Examined Questions |
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Q16
Which of the f\*”\'\\'u\g cormrectly describes the
characteristics of a virus?

f v ¥

Obligate | Involvement | [nvoly c*mo“ll;l
, of host of host ¢
parasitism enzyvme rbosomes
1 s ) ! f
A v 7
B )
C v / !
D v x y ‘ v i
HELP

Viruses are obligate ntracellular parasites.

They con only survive ond reproduce rt‘[‘l%

Cote n the host cell, at the expense of the
host

Viruses lock most of the structures and meta-
bohc machinery found in cells. Thus viruses
use the host cell’s enzymes for metabolism

and host cell’s nbosomes for protein synthe-
s

@z N

Generalized transduction is distinguishable from

specialized transduction by the fact that

A generalized transduction
move any
duction

may be used to
gene, whereas specialized trans-
moves only certain genes.

B selective medium g

transduction.

C  donor DNA must be purified from the
donor for generalised transduction, wheregas
specialized transduction involves move.
ment of DNA by phages.

D generalized transducti
generally al) organisms,
transduction s possib
groups of organisms,

on is possible ip
whereas specialized
le only in special

——

? A Level 1000 Bio| MCQ with HELP
| ology MCQ with HELPs £ 490

nucleic acid

Topie I Ganehic

&

s ol VI"!\Q‘ "\d
1 Bogyy,
ig

HELP
Goneralized Iren

infechon of a b
phage

el hewr, o

Uiy
) fnr“,,” I'Y al oy
l'l (\'ﬂ”n“' N e
hon, any Hl”llll"l V]”,

POrhigy, I
bactenal | INA/

]
Y Gang g M
transferred

lfly }”’

Illml fre
Entry of

into a coll

specialised fransd, hon 1
infechon of | b

temporate phage

qlllﬂn
acteriyyy, hy ¢

p Specialised hunsdurhun s
L
stnicto ) )
mctod 1o b lenial Jeneg adjg
cont fo

'O integrale pre
whereby only certain genes near

age site on the luulmml (‘hvc)mos(

P h”.’)':
prr)ph

Mme 5

transterred  Thuys only certain Portion of y,

[}

bacteria DNA/cenain genes may by, frans
fvllt‘d

Viruses are classified accord
acteristics, which include

A DNA or RNA as the

ing 10 sevorg Char.
s all EXCEpr

senetic materig)

single or double-strandeq nucleic acjdg,

B
C  circular or linear nucleic acid.
D

presence or absence

of metaboljc machin-
ery.

HELP D

All viruses are obli
This means that
dently of

gate intracellular parasifes.
they cannot live indepen-
its host. Viruses lack most of the
sfructures and metabolic machinery found in
cells (i.e. they lack enzymes for metabolism

and ribosomes or other components for
profein synthesis).

Q19

During bacterial conjugation mediatgd by the F-
plasmid, the function of the pilus is to

A synthesize the DNA single stranded prior
to transfer,

. . n-
B draw the donor and recipient cells in 0
tact prior to DNA transfer.

. |
Frequently Exomiw
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transfer of single-stranded DNA

ilitate
¢ f‘glo.w the cell membrane.
’ Jlitate transfer of double-stranded DNA
d ;?;i)ss the cell membrane.
HELP
."E In bacterio conjugation, the donor cells
p:,s;,;s a segment of DNA called an F factor.

F factor carries genes for sex pilus pro-
on. The sex pilus allows the donor cell
1o attach itself to the recipient cell and forms
o temporary cytoplasmic mating bridge
petween itself and the recipient cell. This
provides an avenue for the donor cell to
wansfer its F plasmid to the recipient cell.

The
duch

During the transfer, a single strand of F plas-
mid breaks ot a specific point and moves 1
of the strands across the mating bridge, into

the recipient cell.

Qo
Bacterial Strain A has been infected with vi-
ruses. Upon lysis, the virions produced are
introduced to Bacterial Strain B. After a short
period of time, a new strain of bacteria is de-
tected that is very similar to Strain A but has
a few characteristics of Strain B. Which is the
process that leads to the production of the new
strain?

A Transduction

B Transposition

C Transformation
D

Conjugation

HELP

As the new strain of bacteria defected is very
similar to Strain A but has a few character-
istics of Strain B, this indicates that genetic
recombination has taken place. The three pro-
cesses that lead to genetic recombination are
fransduction, transformation and conjugation.
Of fhese three processes, only transducfion
requires the presence of viruses.

K :
Level 1000 Biology MCQ with HELPs f 121

Q21 -

Topic 3 Genetics of Viruses and Bacterio

YVhi(:h of the following would be the first step
in the biosynthesis of a virus with reverse tran-
scriptase?

A A complementary strand of DNA must be
synthesized from an DNA template.

B Double-stranded RNA must be synthesized.
C A complementary strand of DNA must be
synthesized from an RNA template.

D A complementary strand of RNA must be

synthesized.
HELP B

Q22

The function of reverse transcriptase is o
catalyse the synthesis of a DNA strand
complementary to viral RNA template. This
strand is termed as cDNA.

Which of the following statements about bacte-
ria is true?

Bacteria possess 80s ribosomes, introns and

A
RNA processing.

B  Bacteria possess 70s ribosomes, introns and
no RNA processing.

C  Bacteria possess 70s ribosomes, no introns
and no RNA processing.

D  Bacteria possess 80s ribosomes, RNA pro-
cessing and no introns.

HELP

—_—

Prokaryotes, i.e., bacteria possess 70s ribo-
somes, no introns and no RNA processing.
Only eukaryotes possess 80s ribosomes, has
non-coding DNA sequences such as introns
and requires RNA processing.

Frequently Examined Questions J
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Q23
What is present in a bacteriophage but 1
an influenza virus?

wl in

A DNA B RNA
C  Glycoprotein D Viral capsid
HELP

irus with
The influenza virus is an enveloped virus wi

Y
an RNA nucleocapsid. The influenza genome

is organised into 8 pieces of single stranded

RNA and the genes in the RNA sng)mmﬂs are
used as a template for mRNA production. It
has 2 types of protein spikes Hemagglu-
hinin and Neuraminidase projecting from the
outer surface of the envelope. Thus of all the
above options, only DNA is missing in an

influenza virus.

Q24

During a viral infection, attachment is usually

specific to a particular cell type because

A the virus is attracted to the appropriate host
cells by proteins secreted into the extra-
cellular fluid.

B the virus recognises and binds to specific
molecules in the cytoplasm of the host cell.

C  the virus recognises and binds to specific
molecules on the surface of the host cell.

D the host cell produces channel proteins that

provide passageways for the viruses to
enter the cytoplasm.

LP

—_————

Spedific strains of viruses can only adsorb to
specific hosts cells. This is known as viral
sp.eciﬁcily. This is because specific glycopro-
fein spikes qre present on specific virus and
these glycoprotein spikes function in attach.

pecific surface receptor

ing the virus 1o
rpolemles on membranes of specific suscep-

W .
Level 1000 Biology M i HELPs £ 4
| Quith HELPs £ 495

lopic 3 Genetics of Viruses o Q
Q25 ——
which of the following slatemer.xtf; about the life
cycle of the Human Immunodeficiency Vip,
FALSE?

| The HIV particles recognise the hogt cel]
through the sialic-acid containing Proteip,
or lipids on the membrane of the hogt cell

are

I Upon entry of the HIV'into the host cel]
a drop in pH will result in a CODfOr]'naﬁon aJ
change in the HIV structure, consequepy)
releasing the viral genome into the host
cell.

[l The viral DNA which enters the host cell’s
nucleus will be integrated into the geneti
material of the host cell using the host
cell’s enzyme, integrase.

IV The viruses are released from the host cg))
by exocytosis.

A I and III

B II and IV

C I I and IV

D All of the above
HELP

Statement | & Ii: The glycoprotein 120 on
the HIV envelope must attach to both g CD4
molecule and a chemokine receptor. The
inferaction between gp120 and chemokine
receptor brings about a conformation change
ingp41 on the HIV virion, allowing the fusion
of the HIV envelope and host cell membrane.
The fusion allows the nucleocapsid to enter
the host cell. The capsid is removed by cellular
enzymes and the viral RNA genome and
various enzymes is released info the host cell.

Statement II1: The viral DNA which enters the
host cell’s nucleus will be integrated into the
genetic material of the host cell using the
HIV virus's enzyme, integrase and not the
host cell’s enzyme.

Statement IV: The viruses ‘bud’ from the host
cell’s plasma membrane and are not released
by exocytosis.

. |
Frequently Examined Questions |

"
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26
ich statement correctly describes the control
\ranscription of the genes involved in the
bfeak down of lactose in Escherichia coli?
r

A repressor protein binds to the operator
A and the genes are switched on.

g A repressor protein binds to the operator
and the genes are switched off.

A transcription factor binds to the promoter
and the genes are switched on.

A transcription factor binds to the promoter
and the genes are switched off.

HELP

/ .
The lac operon consist of:

Promoter: binding site of RNA polymerase

Operator: binding site of the lac repressor
profein

CAP Binding Site: binding site of catabolite
activator protein

3 structural genes: lac Z, loc Y and loc A
When lac repressor protein is synthesised in
its active conformation, it binds to the op-

erator and the operon is switched off. That
is, the 3 structural genes are switched off

Q27

The figure below is a diagram of the lac op-
eron. This structure explains the mechanism of
gene expression in the presence of lactose in E.
coli.

Topic 3 Genetics of Viruses and Bacleria —I

l‘i\;hich of the following best describes what
Ppens in the presence of lactose?

A The repressor proteins binds to the lac
operator.

B Transcription is prevented.

C  The repressor cannot bind to the operator.

D RNA polymerase cannot bind to the op-
eron.

HELP

When lactose enters the cell and is cleaved
by p-galactosidase into allolactose.

Allolactose binds to the lac repressor. The
repressor changes its conformation and
becomes inactive. It is unable to bind to the
operator. RNA polymerase is able to bind to
the promoter, and able to transcribe the three

structural genes of the operon. f -galactosi-

dase, lac permease and S -galactoside

transacetylase are produced.

Q28

An mRNA molecule transcribed from the lac
operon contains nucleotide sequences comple-
mentary to

A

B
C
D

structural genes coding for the enzymes.
the operator region.
the promoter region.

the repressor gene.

Promotor ' :
for Promotor i¢— Structural loci —>!
regulatory for | i
gene lac operon! i
/ : |

) /lf 1 2 y a )
i 1 :
Regulatory Operator Struc;ura Structural Structural |
! gene for for ene for |
sene | B-galactosidase gene 8 o
! 8 B-galactoside B-galactoside |
i permease transacetylasei

— Iac Operon

K Level 1000 Biology MCQ with HELPs f 123
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Topic 3 Genetics ot Viruses and h
Cleriu

HELP

HELP

Only the structural genes of an operon are
nbed into mMRNA molecule Structural
gene 's O region of DNA that codes for a
:wn o RNA molecule that forms part of

y structure or has an enzymatc function. In

W

the cose of loc operon, the structural genes
7 loc Y, loc A which codes for -

agre KC 4

~tosidase, lac permease and /3 -galac-

QOIQC
3

toside transacetylase reSPeC"Ve'V-

ronsd

29
What are the correct characteristics for a

prokaryotic genome?

Tryptophan functions as a co.
srrrloll ?nolecule that binds with r:P:essor’
protein fo switch an operon off, The Tesso,
of a tryptophan molecule o the P re
changes the conformation of the e
sor to an active conformation which, ispres.
to bind to the operator and preyep, ; N
polymerase from binding fo promeye, N
transcribing the genes of the trp 0pero(r]1nd

Q31

A repressible operon, such th
trp operon, is ‘off’ whep ¢

A the gene that codes fo the

' DNA always . Repeat re.p re'ssor Is expressed con-
iI bound t Oy Plg?tféllllds sequences stitutively.
ters | 8
Promoters | histone present u‘:&?;t;;n B the repressor-corepressy
proteins complex binds to the opery.
A 7 _ _ - tor.
B _ 7 v v C the repressor binds to stryc.
C _ J/ - - tural genes.
D v - v v D the corepressor binds to
RNA polymerase.
HELP HELP

In prokaryotes, the DNA complexes with
nudeoid-associated proteins (H-NS proteins)
and not histone proteins. In addition to the
bacterial chromosome, many bacterial also
have one or more extrachromosomal plas-
mids which contain a small number of genes
which, are not necessary for survival, but may
confer selective advantages. Repeat se-
guences are absent or uncommon in prokary-
otes and are normally found in eukaryotes.

Q30

The trp operon lowers the rate of transcription
when

A the repressor binds to RNA polymerase.

B the repressor binds to the structural gene.
C  tryptophan binds to the repressor.
D  tryptophan binds to the promoter.

 Level 1000 Biology MCQ with HELPs 424

The trp repressor is synthesised in its inactive
conformation which is unable to bind to the
operator and hence the trp operon is tran-
scribed. Tryptophan functions as a co-repres-
sor, a small molecule that cooperates with
a repressor protein fo switch an operon off.
The trp operon is repressed in the presence

of tryptophan.

When tryptophan is present in the medium
surrounding the bacterium, the binding of ©
tryptophan molecule to the trp repressor
changes the conformation of the trp repres-
sor from an inactive to an active conform”
tion which is able to bind to the OP_‘*“’.“’r
and prevents RNA polymerase from b'"d'r:)g
to promoter and transcribing the genes

the trp operon.

|

. fjons
Frequently Examined QUe!
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3 32 e

‘ Q l.utaﬁon of the lac repressor protein renders
lr)l 58 unable to bind to allolactose. When E.

it 'eis being grown and incubated in a medium

coli hat will be the effect of this

.1 only lactose, What ¥ .
n“ﬁ:g’ ion on the bacteria population after 16

houl‘s?
A Remain constant.

B
¢ Inc
D Decrease sharply.

[ncrease slowly.
rease exponentially.

e —

HELP
lac repressor is synthesised in its active con-
formation and binds to the operator. As the
loc repressor protein is unable to bind to
allolactose, it remains in its active conforma-
tion. Thus, RNA polymerase is unable to bind
o the promoter, and unable to transcribe the

genes of the lac operon. f -galactosidase,
lac permease and -galactoside transacety-

lase are not produced.

As there is an absence of J -galactosidase,
lactose is not hydrolysed into glucose and
galactose. The bacteria population is uncble
fo use the respiratory substrates as source of
energy for growth. Thus the population will
decrease sharply.

| .
[ XLevel 1000 Biology MCQ with HELPs ? 425

Topic 3 Genetics of Viruses and Baderia !

Q3

Which of the followine i
bacterial Chl'Omos:x:;?g is false regarding the

A It consists i i
oo of a single, circular DNA mol-

B DNA replication begi
egins at th igi
replication. gins at the origin of

C  Its centromeres uncouple during metaphase
of mitosis.

D It is highly folded within the cell.

HELP

Centromeres are only found in eukaryofic
chromosomes and not in prokaryotes.

Q34

If the trp operon were unable to produce any
enzymes regardless of the presence or absence
of the amino acid tryptophan, what could be
the likely reason for this?

A Tryptophan is always bound to repressor.

B Operator sequence has been deleted.
C Repressor is unable to bind to operator.
D

trp R has been deleted.

HELP
Option B, C and D will result in the con-
tinuous transcription of the trp operon, as
the RNA polymerase will be able to bind to
the promoter and carry out transcription. This
will lead to the continuous production of the

enzymes.

Only option A turns off the trp operon and

prevents RNA polymerase from carrying out

transcription.

Frequently Examined Questions i
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Q35
) ar
1 to 5 (shaded in diagram
?01: five different enzymes invo
synthesis in yeast cells.

v five genes coding
Ived in tryptophan

Topic 3 Genetics of \AN

What difference could We expect in the organi-
zation of the trp genes in a bacterial ce]]?

A Each trp gene would be on 3 different
circular chromosome rather than a linear
chromosome,

B Each trp gene would have thejr Own pro-
moter and terminator,

C trp genes would produce Polycistronic
IMRNA.

D

trp genes would give rise to more types of
mRNA, ypes o

Option A: There is
in a bacterig ce|.

Promoter

1 trp4 kb
o I 1550
Chromosome IV ; y
trp2
W 580
Chromosome V L__.____, - __4\
upbd
H 910
Chromosome VII [
4\
3 0
68
Chromosome XI I:i:
2
Transcription and
RNA processing
trp
MRNAS == [ - -
ORI
l Translation
: 3 1 5 2 4
Proteins  wm - 2 4

single mRNA molecule

and controlled by
the same promoter and

operator.

Option C: The mRNA transcribed is a
polycistronic mRNA

ey EBY BB

Polypeptide subunits that make up
enzymes for tryptophan synthesis

. rise
Option D: The trp genes would not g\vé
to more types of mRNA.

tions
Frequently Examined QUés
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Q2 5
QIO B
Q3 D
Q26 B

Q34 A

~

Q3 D
Qi1 A
Q1o ¢
Q27 C

Q35 ¢

Q4 D
Q12 A
Q20 A
Q28 A

netics of Viruses and Bacteria

Q5 A
Q13 C
Q21 C
Q29 D

Q6 D
Q14 A
Q22 C
Q30 C

Q7 D
Q15 C
Q23 A
Q31 B

Qs C
Q16 D
Q24 C
Q32 D
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4 ‘/ Organisation ang c -
Eukaryotic Genome ontrol of Prokaryotic and

You shou ‘
would try 1o answer on your own before resorting to HELP

(ll — € Some of the introns and exons are re-
ich of the listed features are characteristic :”:)-w"l' s0 that the remaining exons and
o qukaryotic genome? ntrons can be translated,

D All the oxons introns
. circular DNA $ and introns are translated.

s DNA associated with histone
'y

3. DNA may be transferred to new colls by HELP

mitosis ‘Hmmgh the mechanism called RNA splicing,
infrons that are interspersed within pre-mRNA

A 1only are excised and removed while the exons are
B2 only spliced together. The exons are expressed by
I franslation into polypeptide.

D 2and 3

B Q3

HELP When a person undergoes a stressful experience,
the immune system can be depressed too and
become more susceptible to infection. Some of

the elements involved in this chain of events
Statement 2: Two major types of proteins are shown in the diagram below.

(histones and non-histones) are associated
with DNA of eukaryotes.

Statement 1: Each eukaryotic chromosome
consists of one linear, double-stranded DINA

stress causes brain to produce
adrenocorticotrophic hormone (ACTH)

Statement 3: In mitosis, DNA is replicated
before the cell divides. At the end of mitosis, i
the dividing cell transmits copies of its DNA ‘ S
fo its daughter cells. ACTH binds to (:ulls_ of adrenal cortex,
causing synthesis of enzymes that
make the steroid hormone cortisol

@ L

p—

One stage during protein synthesis in eukary- cortisol enters white blood cells and
Olic cells involves preliminary mRNA, known induces synthesis of TCF protein

:ipre'mRNA, The pre-mRNA is made up of T 1
ons and ; , .
Wh d introns, TCF suppresses expression of mtgrleukm 2,
A A describes the next stage in the process? a chemical that helps fight infection
{\ll the exons are removed, so that the
'ntrons can he translated. Which combination correctly shows the genes

that have transcription-enhancing factors bound
to their control elements during the above se-

quence of events?

All the introns are removed, so that the
&Xons can pe translated.

Frequently Examined Questions J
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ofor | —v;u-' | .gmw for '
gf(;'(lgl";(l" ﬁ?r. TCF | interleukin 2
B v v
c| v v/ ,
b | R
NHELP

Transcription-enhancing factors bind to the
control element, the enhancers, of the genes.
Binding of transcription-enhancing factor to
enhancer accelerates the assembly of a fran-
scniphon initiation complex at the promoter
and increases the rate of transcription of the
gene. This results in the synthesis of a spe-
afic protein.

From the diagram, there is increase produc-
tion of ACTH, the enzymes that make the
steroid hormone cortisol and TCF protein,
while there is a decrease in the production
of interdeukin 2. This suggests that only the
genes for ACTH and TCF have transcription-
enhancing factors bound o their control
elements - enhancer.

Q4

e
Four different genes are regulated in different
ways.

Gene 1 undergoes tissue-specific patterns of
alternative splicing. Gene 2 jg part of a group
of structural genes controlled by the same regu-
latory sequences. Gene 3 is in some circum-

W;Jich row of the table correctly identifjeg
whi

ich genes are prok ti :
eukaryotjc? prokaryotic and which are

prokaryotic

A 1and 2 3 and 4
B 1and3; 2 and 4
C 2and3 1 and 4
D 2 and 4 1 and 3

| ® Level 1000 Biology MCQ with HeLp £ 128

HELP

Alternative splicing takes place
eukaryotic nucleus before the mRr\?n'y ny
?
Q

patched 1o the cytoplasm " g,

Only prokaryotic genes qre organ

operons. An operon is q cluster of I -
genes that make up ¢ single g, Uty
unit i.e. these genes qre ',onsq'bscnp,,%
single mMRNA molecule and COntroflay ™ o
same promoter and operae, AN

DNA methylation s catalyzed b

methyltransferase on the DNA of Y DNy

eUkQ{yo'es
A repressor protein is specific for the
0

tor of a particular operon in the p Pery

rokOrymes.

Q5

Seeds from a pure breeding plant were pl;u\xi

in identical pots of compost and watereg reed
larly. Sets of ten pots were placed ip differiu'
light conditions and left until the firg leavnl
had developed. "

The table shows the mean height for the
stems, mean length of first leaf ang the
of the leaves,

Young
coloyy

—_— —
no dim | bright
light | light light
—t— " | ° |
mean
height / cm 8 6 i
—
mean leaf
length / cm 1.5 1.4 14
—
colour pale | pale | dark
of leaves yellow | green | green

Which explains the effect of light on the phe
notype of the young plants?

A The activity of genes involved in chloro
pl}yll synthesis and stem growth varies
with light intensity.

B The activity of genes involved in stem and
leaf growth is decreased by light.

C  The genes involved in chlorophyll sy ‘?ﬂ:;
sis and stem growth are activated by lig""

D The genes involved in chloroph)fll SYnth“;
sis and stem growth are inactivate¢
light.

|

l

jons
Frequently Exaw
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Hﬂ! the table, as light intensity increqse from Q7

I
no light 10 bright light, the colour of leayes The diagram fepresents the regxon . f DNA th
o at

changes from pale yellow to dark green The codes for p haem
reen in the leaves is a result of the presence oglobin,

of chlorophyll This suggests that the gene intron
ivolved in chlorophyll synthesis increases in exon
ochvity 0s the light intensity increases

from the table, as light intensity increase from ~ Which stateme
no light to bright ligh, the mean height of  translation of
the stem decreasds from 8 cm 10 4 cm. Ths A

suggests thot the gene involved in stem growth

decreases in activity as the light infensity

éxon intron exon

nt about the transcription and
€xons and introns is correct?

Exons and introns are both transcribed but
only the exons are translated.

nCreases. B Exons and introns are both transcribed but
only the introns are translated.

C  Only the exons are transcribed and trans-

(0 — , - lated.
These statements describe types of DNA. D" Only the introns are transcribed and trans-
lated.

1. DNA with two 5" and two 3’ ends

2. DNA not packaged with proteins —

. HELP
3. coding DNA interrupted by non-coding ——
DNA Transcription is the synthesis of an mRNA
) , . , molecule with a base sequence complemen-
4 DNA with no 5" and 3" ends tary to a gene which specifies the amino acid
Which combination of statements describes the sequence of polypeptides and proteins. Most
DNA characteristics of a eukaryotic genome? eukaryotic genes and their pre-mRNA have
A 1land 2 long non-coding stretches of nucleotides
(introns) that are not translated.
B 1and3 Most of these introns are inferspersed be-
C Zzand3 tween coding segments (exons) of the gene,
D 2and 4 and thus between coding segments of the
pre-mRNA.
- - — Through a mechanism called RNA splicing,
Ly introns that are interspersed within RNA tran-

Eoch eUkOFYOﬁC chromaosome consists Of one Script are excised and exons are spliced to-
linear DNA complexed with proteins — his- gether. The exons are expressed by transla-
tones and non-histones. The DNA consists of fion into polypeptide.

two DNA chains coil round each other to

form @ double helix. Each chain has two

distinct ends: o 3' end and o 5' end. The

profeins help to pack the DNA into highly

compact structures. Eukaryotic chromosome

has coding sequence (exons) inferspersed with

non-coding DNA sequences  (infrons).

Frequently Examined Questions ’
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Topic 4 Orgon
Q10
What prevents sim
Q8 haracteristics for a transcription anq t;lan I‘XM‘
What are the correcl Chara in eukaryotes? Slati,
prokaryotic genome! - 4____'__;_’__._ A The ate
- g — " ;) n
INA '11\;'11\'5 Plasmids [ wﬁ?g:zbscm different ;‘;‘ of th,%‘
. DNA ¢ istone | often | sequent - .
| Promoters | bound to !llf" present or uncomir merases, y
ins siintlll DU
- ""p’rf)‘““’”"””w‘ T - B The lack of Bene
A v / / ters into Operon. Us.
B | 4 3 - C  The nuclear Memby,,
& / v around DNA. =
oy, < 1 - D The Tequirement 4, .
— move exons, g
HELP . _
Option A: Plasmids are often present in HELP

Q9.

prokaryotes and repeat sequences are ab-
sent or uncommon in prokaryotes.

Option B and C: Prokaryotic genome is not
complexed with proteins — histones and non-
histones.

Promoters and control elements work together
to regulate transcription. What shows the pos-
sible locations of these in relation to a transcrip-
tion start site on the DNA molecule?

promoters control elements
A downstream distal or proximal
B upstream distal or proximal
C  distal or proximal downstream
D distal or proximal upstream

WELP

A Level 1

The promoter is made up of a basal pro-
moter which is usually located within 40 base
pairs from the transcription start site, and an
upsiream promoter (proximal contro| element)
whvich may be located a5 for as 200 base
pairs from the franscription stqrt site.

Control elements cqn be divi :
- e divided
kinds, depending o o0 Info two

000 Biology MCQ with e p, ? 130

In eukaryotes,

nucleus while translation occyrs in
plasm. The matured mRNA hqs to

franscription occyrs in the

the qfo_

be trans.

ported fo the cytoplasm for translation to take
place. This is because, in eukaryofic cells,
the translation machineries are foyng in the

cytoplasm and a
by the nuclear

re separated from the nycleys
membrane.

Q11

Transcription in eukaryotes may involve the use

of an enhancer.
What describes the
A

role of an enhancer?

It is a binding site for an activator protein.

It is a gene that increases the production

protein.

r that increases the activity

It is a protein that activates a specific

B
of an activator
C Itis a promote
of RNA polymerase.
D
promoter.,
HELP

Enhancers are

positive regulatory elements

(segments of non-coding DNA that he;z
regulate transcription of a gene) that can .
located upstream, downstream of start §

or even within

the gene they control An

. . oré
enhancer region may contain one O'I macﬁ-
elements recognized by transcriptiona

vator proteins.

Frequently Examined Q”@
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12 ————
be P oduction of functional mRNA is con-
The

Jled DY @ series of enzymes.
tro e catalyses the removal of introns

(\i/Vhr:l‘;lg’ ‘:E:y;?-oduction of functional mRNA?
u

DNA
unzipped to
expose two
strands

1enzyme A

DNA
template
(gene)

transcribed
mRNA
produced
(pre-mRNA)

lenzyme B

spliced mRNA
(mature mRNA)

enzyme C

4
functional| enzyme D [polyadenylated
mRNA | mRNA

HELP

Enzyme B: spliceosome (a complex of pro-
teins and small nuclear RNA). Pre-mRNA

undergoes RNA splicing by spliceosome to
become matured mRNA.

Q13

The diagram shows the processing of transcribed
pre-mRNA from a eukaryote.

At which part of the DNA molecule does tran-
scription start?

Gename
HELP

Option A is the tfranscription start site,
Option B & C are the exons,

Option D is special sequence of bases in the
DNA template called a terminator This se
quence signals the RNA polymerase 1o stop
the transcribing procaess.

Qi4

A region of eukaryotic DNA consists of over fifty
repeats of the same sequence of twelve bases.
Where is this repetitive region least likely to be
found?

A an exon

B  an intron

C a polymerase binding site
D  satellite DNA

HELP

An exon is the coding segment of the gene
that is eventually translated info amino acid
sequences. Repetitive region are least likely
to be found in the exon.

mRNA

s W A7ZZZZ7 77/ 77/ A13

A Level 1000 Biology MCQ with HELPs 131
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Q15

J088 of pre-
The diagram represents the procossing of |

messenger RNA.

poig

Z]

DNA

evon X | intron 1| oxon Y| intron 2. | exan
A ALV e i A B -
p
' 2 |exon '0-mRNA
[v\un .\I intron 1 quun YI intron 2 ltmm /»_] pre
4

Y ) [
IF on Y| intron 2 [exon d
llmm .\l intron 1 ]n.\nn Y I intron 2 )J!______«

I

J
.exnn Xl exon Y[ exon /J

S

.:nmn I\'] exon Y[ exon Z.

I

mRNA

During the processing of pre-messenger RNA
each of the listed events occurs.

capping

polyadenylation

Q17

1
2
3. splicing
4
5

Control of Prokaryotic and Eukaryoﬁ;m“
o
|

Q16

Which of the following i
about cancerous cellg?

N()T\tm‘

0

A ability to divide for a
number of times Certy,
B ability to divide furgpg,
contact with nuighl)(,urin en i,
, 114 el]
> inability to (hllm‘emime brop $
s iy . Er[v
D inability to exhibjy anchg,
dependence Tago
HELP —
Cancer is a condition of Uncop
trolled proliferation of cells Con.

cerous cells are

Oble to diVide
infinitely.

What causes cancer in cells?

transcription | Damage to genes
. translation II  Chemical damage to cell membranes
Whi((:ih gorrectly identifies the processes pqr Il Uy damage to transport proteing
s and t?
A T only.
r st
A 5 ;l 3 5 4 B 1II only.
B o4 1 3 5 C T and NI only.
D " the \
C 5 2 1 3 , All of the above.
D 4 2 1 3 5 ;.l—E — -
LpP
HELP Cancer occurs as q result of:
; . , ] S
E:entRlez transcnpnon: It is the synthesis of ) ::}U’Or";;‘s ) PTO'O-Ongoge"esl I'U(:ici):g;
a m’ molecule with o base sequence | p:})] or genes and genes le
complementary fo a section of DNA. © ihe aclivation of telomerase
Event qis capping. 2) Oberrqiion of genes that regulme
; y apoptosi
Event r is sphcmg. The introns that are in- Poplosis
terspers;d f\:vnhin Pre-mRNA are excised and 9 sustained angiogenesis
remove i . . .
while the exons are spliced together. 4)  fissue invasion and metastasis

Event s is polyadenylation. An
0 poly-A tail 1o the 3

Event t js translation

enzyme qdds
end of the mRNA.

A Level 1000 Biology MCqy with HELPs £ 490
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aryofic and E T
18 : — H_EI.P ukaryotic Genome '|
of the followmgfscenarios describe gene ‘A 1
.6 nati t Tor Clivati
aﬂlpllficaUOn eXCe_p, tein prloczjnuf'i ?}:0'0-0ncogene produces pro
A During amphibian dgvelopment, millions of normal col| at stimulate cel| division f)n a
additional rDNA exist as circular DNA in Tom
i our
pucleoli separated from the ChmmOSOmes, in 5 nosr';’nPF:fessl(lyr gene inhibits cell division
. al cell .
L replicates many copies of 9rowh. Inacivation of o P ORIl
itself resulting 1n excessive amount of gene leads 1o gh, umour suppressor
normal growth-stimulating protein Inactivat ence of suppression.
- . . ctivation of progrg
C pmto-oncogenelduphcates itself and traps- cause cells to evodge p’rr;’;fodmf:gddeﬂflhdgene
poses to a new locus under new gene regu- even when the cells gre irreparabl (c:ie o
latory control system. making them immortal y damaged,

p Primers that flank a portion of DNA se-

All of the gb
. ) ove allows t .
quence, oligonucleotides, Taq polymerase s the cells to maintain

proliferation leading to the development of

are added to a reaction mixture and put cancer.

through cycles of three different tempera-

tures. (M
HELP Which of the following protein groups contain
6 lificati f h examples of oncogene products?

ene amplitication reters o the process by i) transcripti

which a cell spedifically increases the num- (.? cription dactars

ber of copies of a particular gene to a greater (ii) cell surface receptors

extent, without a proportional increase in the (iii) peptide hormones

number of copies of other genes composing
the remainder of the genome. These ampli- . :
fied genes can be transcribed and translated, A () and (iv)

leading to an overproduction of the corre- B (i), (ii) and (iii)
sponding mRNAs and proteins. C (i) and (iv)
D

All of the above

(iv) protein kinases

In option C, there is only 1 addition copy
of the proto-oncogene and there is no over-

production of the corresponding profein. HELP
Proto-oncogenes undergo mutation fo be-
w come oncogenes. Proto-oncogenes code for
profeins that stimulate normal cell growth and
The table shows changes that may occur to division. These gene products include fran-
genes associates with the development of can- scription factors, growth factors such as
cer. peptide hormones, cell surface receptors such

as growth factors receptors, protein kinases,

Which combination of changes leads to the - :
inhibitors of apoptosis, etc.

development of cancer?

[
Type proto- tumour programmed
of gene oncogene | suppressor gene cell death gene
ki r gene | cell death 899°
A activated activated activated
i activated inactivated inactivated
C inactivated activated activated
{D\@Cﬁvated inactivated L;a_cti_l/itfﬂf__

Frequently Examined Questions
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opic :

Q21

Which of the following is NOT a mechanism
whereby a proto-oncogene is converted to an
oncogene?

A methylation of bases

B point mutation

C  gene transposition

D chromosome translocation

HELP

Mechanisms whereby a profo-oncogene is
converted to an oncogene includes:

1) Point mutation in a profo-oncogene —
A point mutation can change the gene's
protein product to one that is more
active or more resistant to degradation
than normal protein.

2)  Gene transposition or chromosome
franslocation - Translocation of either
the gene or promoter within a chro-
mosome. The translocation can result
in the Profo-oncogene fo be sityated
adjacent to an active promoter, resylt-
ing in increased transcription of the

gene and hence overproduction of the
protein.

22

Which of the followi
cer formation?

ng does NOT lead to can-

A Both tumoyr Suppressor alleles are knocked
out by mutation.

B Infection by viruses,

Gene for telomerase ig inactivated,
D Production of Ras oncogene,

| A Level 1000 Biology MCQ wih HELps 134

J“""MQ f
¢ |
Some viruses when Infrodyceq int

O ¢
the ability 1o transform b”'“gn ollg |

malignant cell via the Integy
nucleic acid into the DNA

Yo
ation 0“ fe, 4

of heys c:”v Irg|
geneg e,

Ve
pro'cur, in o N
CNee ()f (Jso,

Mutations in Ras proto-once
Ras oncogenes. Mutated R,
cell division even in the abs

¢ r
factors resulting in cancer f(’""ﬂ'long Ow

Q23
Which of the following statementg

. . _— Congpp,;
proto-oncogenes is FALSE? Miny

A They can code for proteing

a880Ciateq .
cell growth. d wig,

B They are produced by somatic my

. . tatiop,
induced by carcinoge u

nic suhstan(;ns,
C  They can be involved in

pruducing Protej
) 2ing
for cell adhesion. 8

D They can code

for proteing involyeq in co
division.

Il

HELP

Proto-one ogenes code {or proteins that sfim,,.
h and division, These
include franscription factors,
such as peptide hormones,
ptors such as growth factors

protein kinases, inhibitors of
apoptosis, et

late normal cell growt
gene products
growth factors
cell surface rece
recepiors,

Oncogenes and not

proto-oncogenes are
produced by somatic

mutation,

Q24

Control of Bene expression in eukaryotes in-

cludes all of he following EXCEPT

A alternative splicing of RNA transcripts.

B transcription factors.

C feedback inhibition of enzyme activity by
allosteric control.

D DNA methylation,

. jons B
Frequently Exommﬁi (Blfs"/,
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The major control of gene expression in mam-

OpiC i i
I gOnISGhO Qnd CO”“O' Of OkOI’y '.
4 ( )I n I I (o] IC O“d

Gene expression in eukaryotes is controlled

at:

1) chromatin level via Chromatin mod!:
fication such as histone acetylation ang
DNA methylation

9) transcriptional level through the actiy-
ity of regulatory transcriptionq| factors

3) post-transcriptional level e.g. 5/ cap-
ping, poly-A tailing and pre-mRNA
splicing

4) translational e.g. half life of RNA, ini-
tiation of translation, and

5)  posttranslational level e.g. biochemi.
cal modification and protein degrada-
tion

malian cells is

A effected through different levels of
polyadenylation of the mRNA.
at the transcriptional level.

C at the translational level.

D at the post-translational level.

HELP

The major control of gene expression in mam-
malian cells is at franscriptional level through
the activity of regulatory transcriptional fac-
tors. Transcription factors is able to gain
access fo and bind to their target sequences
in the basal promoter region, transcription
also involves and depends on the activity of
regulatory transcriptional factors.

K Level 1000 Biology MCQ with HELPs ¥ 135
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Eukaryofic Genorr_w-:“]

26
ClOSCly-C()u R
. Pled trangcripy; ”
‘ - SCription-translation i
: le in prokaryoge, b ranslation is pog-
there is nq
nuclear mem} i
the . mbrane separating
- Prokaryotic pNA from the cytoplasmI?
the prokaryotic §enome is more complex
. an the eukaryoic genome,
Ll:e methylat.ed 5' guanine end of prokary-
. 1¢ mRNA is transcribed first,
there is an abg
ence of igi i-
ity Of an origin of repli
HELP

l.n Prokoryoies, control of transcriptional ini-
?lo’non is the major point of regulation. This
Is due to the absence of g nuclear envelope
in prokaryotes which allows concurrent tran-
scription and translation to occur.

Q27

Which of the following is an example of a

possible step in the post-transcriptional control
of gene expression?

A Gene amplification during a stage in de-
velopment.

B The removal of introns and splicing to-
gether of exons.

€  The binding of transcription factors to a
promoter.

D The addition of methyl groups to cytosine
bases of DNA.

HELP

Post-transcriptional control of gene expres-
sion includes 5’ capping, poly-A tailing and
pre-mRNA splicing. In pre-mRNA splicing,
removal of infrons and splicing together of
exons OCCurs.

Frequently Examined Questions )
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Q28 —

Which of the following statements concerning

telomeres is/are true?

A Telomeres are made up of a repetitive DNA
sequence at the ends of each chromosome.

B  Telomeres protect cells from los.ing vital
chromosomal DNA sequences during DNA
replication.

C  Telomeres are lost in cells that don't ex-
press telomerase, limiting the number of
cell divisions a cell can undergo.

D All of the above.

HELP

Option A: Telomeres are made of tandem
repeats of 5' TTAGGG 3' minisatellites. The
repeat sequence is hundreds to as many as
2000 repeats of the six nucleotide sequence.
Option B: Telomeres prevent lost of genes
as the DNA shortens with each round of DNA
replication.

Option C: Inability of DNA polymerase to
replicate to the end of chromosome. Hence
in cells that don’t express telomerase, telom-
eres shorten with each round of DNA rep-
lication. Telomeres that are critically short
trigger apoptosis (programmed cell death),
hence limiting the number of cell divisions

a cell can undergo.

Q29

Shown in the figure below is the genomic struc-

ture of the wild-type human 2 -globin gene. The
numbers within the boxes indicate the length
of nucleotides of each region, INCLUSIVE of
bases stated in the diagram. The DNA sequences
corresponding to the start codon and the stop
codon are indicated.

What is the length (in nucleotides) o
type ﬁ-globin pl'ima!'y RNA [Ians
mRNA) and how many amino acjg

f th

Cﬁp: "
ar [pl‘(_\
e

in the wild type B-globin protey, ey,

[ Length of No. of apy,
p-globin primary | acid in Wild-t;
RNA transcript | A-globip PTOteip;
A 1600 146
B 620 146
C 1600 206
D 620 206
E—
HELP

To calculate the length of the wild-type B
globin primary RNA transcript (pre-mRNA-
sum up all the length of nucleofides of )'
the introns and exons.

50 + 90 + 130 + 222 + 850 + 126 139
= 1600

To calculate the number of amino qqg

all

present in the wild type A -globin profein,
sum up all the length of the length of
nucleotides of all the exons, beginning with
the exon with ATG (which will code for AUG-
start codon) and stopping before the exon
with TAA (which will code for UAA-stop

codon).

(90 + 222 + 126) /3 = 146

[ = ntrons
= exons

L A Level 1000 Biology MCQ with HELPs P 136
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30 ~
4 gorilla mRNA differs from E. coli mRNA in

that
the 5 end of the gorilla mRNA is pro-

. cessed.

p the 3' end of the E. coli mRNA is pro-
cessed.

c only the gorilla. mRNA contains a start
codon.

p only the gorilla mRNA can be translated
into a polypeptide.

HELP

In prokaryotes eg. E. coli, there is absence
of post-transcriptional control of gene expres-
sion 1) 5* capping, 2) poly-A tailing and 3)
pre-mRNA splicing. Both prokaryotes and
eukaryotes (such as gorilla) mRNA contains
a start codon and can be translated into a

polypeptide.

Q31

The table below shows some of the events
which take place in protein synthesis.

1 IRNA molecules bring specific amino ac-
ids to the ribosome.

2 Ribonucleotides join with exposed DNA
bases and form a molecule of mRNA.

3 Release factor binds to mRNA.

4  Peptide bonds formed between amino ac-
ids.

5 mRNA molecule leaves the nucleus.

6 mRNA undergoes capping and addition of
poly(A) tail.

List down the correct sequence of occurrence

of these events.

A 256143
B 265143
C 265134
D 256134

A Level 1000 Biology MCQ with HELPs f 137

HELP

'T‘ protein synthesis, franscription occurs where
ribonucleotides join with exposed DNA bases
and form a molecule of pre-mRNA. This is
folllowed by post-transcription modification,
5" capping, poly-A tailing and pre-mRNA
splicing of pre-mRNA to mature mRNA. The
mature mRNA leaves the nucleus. Transla-
tion next takes place where tRNA molecules
bring specific amino acids to the ribosome
and peptide bonds formed between amino
acids. Translation occurs fill one of the stop
codon is in the A site of the ribosome. Release
factor will bind to the stop codon of the
mRNA and translation stops.

Q32

Which of the following statement about chro-
mosome structure is true?

1 Linker DNA refers to the linear double-
stranded DNA between adjacent nucleo-
somes.

2 The 30 nm chromatin fibre has a solenoid
structure.

3 The 300 nm chromatin fibre is attached to
multiple locations on a central protein
scaffold.

4  Euchromatin is the more diffuse region of
the interphase chromosome and is tran-
scriptionally inactive.

A 1 and 2 B 1 and 4

C 2 and 3 D 3 and 4

HELP

Nucleosome is the most basic level of DNA
packing in eukaryotes. DNA wound around
a histone octamer consisting of 2 molecules

of H2A, H2B, H3 and H4 each to form a
nucleosome.
Statement 1: Individual nucleosomes are

connected by strands of linker DNA and H1
histones to give a nucleohistone complex.

Statement 2: With the aid of H1 histones,
the string of nucleosomes coils to form a 30
am wide chromatin fibre that has a solenoid

structure.

Frequently Examined Quesiions‘]

Scanned by CamScanner




3 ‘H'l‘l
Sitemient 1 The 30 nm chromatin Ot'lm .
~ . o
o form looped domaing (300 nm ch " ol
A
libre) that are attoched 0 o bhase «

1)
'Hl\‘m\; profeins  (non histone )

y the 1o
Satement 4 Euchromatin refers ll‘ kod
’ R[S
pons of chromatin that are loosely | hon
\ 1T
wenes within these regions are ranscriy

v
ally active and can be exprosse

Q33

) \ ) i ).
As shown in the diagram bolow, acetylation of

histones promotes loose chromatin '.‘ill‘ll(lllll‘ll‘i.
Rocent evidence has shown that (:lmnmu’ll modi-
fications of histones play a direct rolo in I‘(!gl.l';
lation of gene transcription. Suggest how this
works.

<«

Histono

Acetylase
>
-
-
Histone

)
Deacotylaso 0{8
A

A Helicase action is enhanced with acetyla-
tion of the histones,

B Acetylation of histone tails neutralises their
negative charges and encourage binding of

DNA polymerase [

C  When nucleosomes are highly acetylated,
the chromatip becomes

less compact and
DNA is more accessible

for transcription,
D RNA polymerase work better |

Y binding to
acetylated groups,

HELP
When histones o
lated, the affini
reduced. The h
results in the lo
from DNA. As

istones change shape and
osening of histone complex
a result, transcription factors

|~ Level 1000 Biology MCQ i, HEs £ 428
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4 Organisalio

R

)
¢ f

Q34
Which of the following {g falg

’
hactorfal chromosomae?

0 "}%ding N
8

A It consists of a single, Circulgy DN
nculo, e,
B DNA roplication hoeging at thy

' ()ri s
roplication, Bin o

¢ Its centromores uncoy

ple during m
of milosis.

D Itis highly folded withjp, the cop)

HELP

A centromere is the specialized .
region on eukaryolic’s chromosg
Iwo sister chromatids qre joined
caled chromosome.

OnS'ficfed
Me Where
N rep;.

Histone tailg

Q35
Which of the
otic chromogo

following structures of a eukary-
me is not primarily composed of

DNA?

A lelomeres

B origin of replication
C kinetochore

D centromereg

HELP

The DNA in the centromeric region is offen
heavily methylated and includes satellfe se-
duences. They consist of specific DNA se-
quences 1o which a number of centrom?'i'
associated proteins bind, forming a special-
ized structure called the kinetochore.

|
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6 /
Q%h of the following are properties of enhanc-
whi
ors? They &T° located away from the gene they

(i control- .

.. They are recognized by transcriptional
..+ They decrease the expression of the gene
) They increase the expression of the gene
o they CODll'Ol.

(iv) only-

(i) and (iv) only.
(i), (i) and (iii).
(i), (ii) and (iv).

| =TT - S

Topic 4 Organisqti
ganisafion gng Control of Prokaryotic gng E
and Eukaryofic Genom,
e

HELP

HELT
Siatement (i): Enhancers are normally located
upstream of start site. (Most of them are
located thousands of nucleotides upstream
and could be far from promoter.)

Statement (ii): An enhancer region may
contain one or more elements recognized by
specific franscriptional factors called transcrip-
tional activators.

Statement (iii) and statement (iv): Binding of
activators fo enhancers accelerates the as-
sembly of a transcripfion initiation complex
at the promoter and increases the rate of
franscription of the gene.

Ale )
el 1000 Biology MCQ with HELPs 439
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Genetic Basis fo
u_
In Man, the A, B, AB, O blood groupings aré
controlled by a system of multiple alleles. A man
of blood group A marries a woman of blood
group B and they have one child. Whlch.on’e
of the following statements about the child’s

blood is correct?
It could only be group A.

N,

You should try to answer on

A

B It could only be group A or group B.

C It could only be group AB.

D It could be any of the groups A, B, AB, O.

e
HELP

Possibility 1: Possibility 2:

Blood group: A X B Ax B
Genotype: AA x I8 [0 x |89
Gametes: A8 [ A L
Child's

Blood group: AB AB, A, B or O

Q2 -
In domestic cats the genes for yellow fur and
black fur are an allelic pair which are sex-linked
and codominant.

When black females are mated with yellow
males, which one of the following is the ex-
pected proportion of heterozygotes in the off-
spring?

A 0%

B 25%
C 50%
D 75%

| Level 1000 Biology MCQ with HELPs ' 440

r Variation

your own before resorting to HELP

HELP
B: allele for black fur

Y. allele for yellow fur

Phenotype: Black P Yellow

XBXB X XIY
Gametes: Xt X X'y
F: XXX XX xy
i€. XX XY

Q3

A pure-breeding plant with the dominant phe.
notype of character P and the recessive pheng.
type of character Q was crossed with another
pure-breeding plant with the recessive phene.
type of character P and the dominant pheno.
type of Q. The offspring of this cross were
crossed with a double homozygous recessive for
P and Q and the following results obtained:

22 were phenotypically dominant for p
and recessive for Q.

5 were phenotvpically dominant for
both P and Q

4 were phenotypically recessive for both
P and Q.

24 were phenotypically recessive for P
and dominant for Q

Which one of the following types of inheritance
is illustrated by these results?

A gene linkage of P and Q

B independent segregation of P and Q
C  Mendelian dihybrid inheritance

D multiple alleles

Frequently Examined Questions |
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, o™ Pq x  pQ
! |phenoWP
pore™ PPaq X ppQQ
o
oSS P PQ
Gone®®
fetliso" PpQq
f ge"

-

Td cross! PQ X
¢, phenolVPe ™
F' ol PpQq X ppaq
1
o pQ Fa pQ P XS
al

lisation
Fertlis0"®" 5 Qq : Ppaq : PPQQ : pPAq

|
E
E
B
E
| -
B

enotype:

Fz ghenO'YP“” PQ : Pg : pQ : pq
e P and Q genes are not linked
ndependent assortment, the
atios of the four phenotypes should be
1:1:1:1. However, since P is linked to q and
p is linked to Q (deduced from the original
parental genotypes), there is significantly more
Pq and pQ phenotypes. The small numbers
of pq ond PQ phenotypes obtained are due
o crossing over during meiosis |.

Hence/ I{ th
ond there is i

0] B

Which one of the following phenotypic features
of Man can be affected only by the genotype’

A height
intelligence

skin colour
number of different blood group antigens

= o =

HELP

All the above choices are phenotypic char-

acferistics which can be affected by the

environment, The number of different blood

?ymup antigens is only offected by the geno-
pe.

K e .
vel 1000 Biology MCQ with HELPs y 141

Toni .
opic § Genetic Basis for Variation

genotypes (pp,

variations ot PQ, qq) lead to the synthesis of

the same enzyme with different

temperature :
optima .
below, Pima as shown in the graph
1.0 F
qq geno
2 type
2
g
£ 08}
R v 4 pq genot
5 ype
5
= a
v
0.6+
) pp genotype
1 1 J]
0 10 20 30 40

temperature/°C

Wh.en the mean annual temperature is 5 °C,
which one of the following is correct?

A Allele p will be positively selected for.
B Allele q will be positively selected for.

C  Allele p will become dominant and q re-
cessive.

D The heterozygotes will have a selective ad-
vantage over the homozygotes.

HELP
At 5°C, the genotype pp has the highest
relative enzyme activity. Such optimum func-
iion will be favourable at this temperature.

Q6 |
In a certain species, the density of hairs on the
upper epidermis of the leaf is beli.eved to be
determined entirely by a single pair of alleles
which show incomplete dominance.

following is the maximum

t hair densities consistent
factors have

Which one of the
number of differen :
with the view that env1ronmental

no influence?

y Examined Questions J

Frequent!
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A 1 B 2
cC 3 D 4
HELP

Assuming that the genotype for hair densd});
on the upper epidermis is AB, where bot
alleles show incomplete dominance. Ihe
maximum number of different hair densities

will be AA, AB and BB.

Q7
An entomologist collected from one hgbitat four
types of black, white and red ladybird beetle
(Coccinellidae) illustrated below.

Each of the forms were of both sexes and when
crossed together with the other colour forms
produced fertile offspring in one or more of
these discrete colour forms without intermedi-
ates. What conclusion can be made from this
investigation?
A  The beetles are from four closely related
species.

B The species has colours forms that are con-

tinuously variable.

C  The colour forms are influenced by envi-
ronment and are not under genetic control.

D The species shows a discontinuous varia-
tion due to genetic polymorphism.

HELP

There is no clear transition between the dif-
ferent coloured beetles, a phenomenon
known as discontinuous variation. Although
they are different in appearance, the offspring
produced are still fertile in that they are of
the same species.

| A Level 1000 Biology MCQ with HELPs £ 442

Topic 5 Genetic Basis ¢, : ‘
r
° |

I‘iq%n

Q@

Which one of the following genot

occur amongst the offspring fmx};lpes c%

ls)g:lwg? ‘blood r;f:ugf;’?l“d group A a;dn?t;:f
A AA B AB -
c AO D BO
HELP .
—‘—_Phenofypes: A x .
Genotypes: [Al0 « "
F, genotypes: [*F A0 B o

Thus, the F, generation can be AR
or OO, but not AA. o

Q9

In mice, the gene for ‘dappled’ coat (D) and i

recessive allele, the gene for ‘plain’ coat (d) alrts
located on the X-chromosome. The gene‘ foe
‘straight’” whiskers (W) and its recessive alleler
the gene for ‘bent’ whiskers (w), are autosom,
A male mouse with plain coat and bent Whis-'
kers was mated on several occasions to the same
female and the large number of offspring cop.
sisted of the following phenotypes in equal pro-
portion:

dappled male with straight whiskers
dappled female with straight whiskers
dappled male with bent whiskers
dappled female with bent whiskers
plain male with straight whiskers
plain female with straight whiskers
plain male with bent whiskers

plain female with bent whiskers

If X® represents an X chromosome carrying 2
gene for ‘dappled’ coat and X¢ represents an ¥
chromosome carrying a gene for ‘plain’ coal
what is the genotype of the female parent?

A XPXPWW
B XPXPWw
C X°X‘ww
D X’XiWw

-
Frequently Examined Questto
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,"y The genotype of the male mouse is XdYww.

Since there are offspring with _doppled coat,

female must have the dominant allele XP.
Since there are females with plain coats, i.e.
" i genotype XdXd, .fhe female parent must
Jlso have the recessive allele X¢. Since there
ore both straight and bent whiskers among
the offspring, the female must have both the
dominant and recessive alleles, W and w.
Hence, the female is heterozygous for both

alleles.

Qo

Haemophﬂia is caused by a sex-linked, reces-

sive allele.
Two parents have a haemophiliac son, a normal
son and a haemophiliac daughter.

What are the most likely genotypes of the par-
ents?

mother  father
A X#xb Xry
B XHy® XHY
c XXt XHY
D XH#YH Xhy
HELP

Since there is both a haemophiliac and
normal son, the mother must have a hel-
erozygous genotype. Since there is a
haemophiliac daughter, the X chromosome
from the father must have the recessive allele.

Q1

[n'the construction of chromosome maps, the
evidence is derived mainly from

A cross-over values.

B electron microscopy.

¢ hereditary effects of chromosome fragmen-
tation,

D

genetic ratios.

n .
Level 1000 Biology MCQ with HELPs £ 143

Qz

Ah\;volilan. who is a carrier of haemophilia had
fo no yplcal!y normal parents and is married
a@ man without the recessive haemophilia

%ﬁﬁ; Which one of the following statements is

A Her father must have been a carrier of
haemophilia,

B Her mother also i)ossessed the gene.
C Al of her sons will be haemophiliacs.

D All of her daughters will carry the reces-
sive gene.

HELP

Her father has only one X chromosome, and
hence could only be normal or haemophilic.
Since he was normal, the gene must have
been passed from her mother to her. She still
has one normal X chromosome, so only 50%
of her sons would be haemophilic and only
50% of her daughters will carry the recessive
gene. Because males only have one X chro-
mosome, 50% of her sons would express the

recessive gene phenotypically.

Q13 -

A linkage group is composed of genes which
A affect the same characteristic.
associate during prophase L

B
C are in the same nucleus.
D are situated on the same chromosome.

HELP
Linked genes are those which are located on

the same chromosome.

Frequently Examined Questions
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Genes P, Q, R and § occur on the same chro-
mosome. Investigation of a large population pro-

duced the following cross-over values between
pairs of genes.

P and R 34%
P and Q 59%
R and S 12%
S and Q 37%

Which one of the following sequences of letters

represents the sequence of genes on the chro-
mosome?

A PRSQ B PSRQ
C QSPR D RQSP
HELP

In a linkage group, the relative frequency of
crossing-over is a measure of the distance
apart of genes. The higher the percentage,
the further is the distance between the two
genes. Therefore the sequence of the genes

is PSRQ.
P s R q
12

@

The following reaction sequence occurs in
humans.

X Y . .
' . carbon dioxide
Phenylalanine — tyrosine and water

Phenylketonuria (PKU) is a disease caused by
an enzyme deficiency in step X, and alkapto-
nuria (AKU) is due to an enzyme deficiency in

step Y. Both conditions are rare and caused by
recessive alleles,

A person with PKU marries a person with AKU.

Which phenotypes would be expected for thejr
children?

A Level 1000 Biology MCQ with HELPs £ 444

Topic 5 Geneﬁcm a
or \lqﬁm,
o {
all normal

A

B all AKU only

C all PKU only

D all both AKU and PKy

D S—————

Assuming that since the co
the person without the dis
ably have a homozygous
of a heterozygous domingn genotype,

all the children would have heteroZy nce
genotypes for both diseases, which exprgous
as a normal phenotype, ey

Q6

— —_—
In cats, the genes controlling coat-colour gy,
co-dominant (incompletely dominant) apq e
carried on the X chromosomes. When g black
female was mated with a ginger male the re-
sulting litter consisted of black male and
tortoise-shell female Kittens. What phenotypic
ratio would be expected in the F, generatiop?

A 1 Dblack male: 1 ginger male; 2 tortoise-she])
females

nditiong are pq
ease would Prok
dominant insteqgq

re’

B 1 black male: 1 8inger male: 1 tortoise-shel|
female: 1 black female

C 2 black males:
ginger female

D 1 black male: 1 tortoise-shell male: 1 gin-
ger female: 1 black female

I tortoise-shell female: 1

HELP

B: allele for black coat
G: allele for ginger coat

Phenotype: Black X  Ginger
Genotype: XEX® X XeY
Gametes: X8 X} e Y
F. XPX© XY
Gametes: X? X© o
Fy: XEXE 1 XEY . XOKC - XCY

jons
Frequently Examined Questio
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A —
een colour blindness is a sex-linked re.
Redj‘B; condition in Man. A man with norma|
cesiS(;n and his colour-blind wife would expect
vis
to produce
colour-blind sons and daughters with nop.
A mal vision only.
son$ with normal vision and colour-bling
B daughters only.

c Colour-blind sons, colour-blind daughters
and daughters with normal vision only.

ith normal vision, colour-blind

p sons W
daughters and daughters with normal vi-
sion only.

HELP

/ .

b: allele representing red-green colour blindness
Phenotype:  Normal X Colour blind
Genotype: XY X Xexb
Gametes: X Y Xb Xb
F, genotype: XEXe oo XY
F, phenotype: Normal daughters and colour
blind sons

Q18 —

Which one of the following features is an ex-
ample of discontinuous variation in Man?

A blood group
B body mass
C  height

D intelligence

HELP

All the above choices, except A, represent
phenotypes which can be influenced by the
environment, and hence show continuous
variation. Blood group is a discontinuous trait
and does not show a gradual transition
between traits.

o .
- | Klevel 1000 Biology MCQ with HELPs f 145

Topic 5 Gaper, ' Vor
pic 5 Genetic Basis for Vonoiic;; ‘

Q19

A

1.0

B () 75

C IR |

66 D 050
HELP
X:  recessiv

e dllele for red-

blindness green colour

X normal allele

Genotype: XX % XY
F\ genotype:  X* X' XY . X X . XY

The probability of the offspring bei
blind is 0 50. oftspring being colour-

Q20

Polygenic inheritance forms the basis of

A codominance (incomplete dominance).
B  continuous variation.

C  discontinuous variation.

D linkage.

HELP

Q21

Continuous variation follows the Mendelian
laws of inheritance. Polygenes are a collec-
tion of genes acfing together and affecting
variation in a confinuous and inheritable way.

In the F, generation of a dihybrid cross between

yell
seeded pea plants, 17

ow, round seeded and green, wrinkled
out of 254 pea seeds were

green and wrinkled. Other seeds were:

yellow and round;

green and round;
yellow and wrinkled.

What do these results indicate?

Frequently Examined Questions I
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A Crossing-over has occurred

B Groen and wrinkled are both recessive
characters

€ The alleles for green and wrinkled are
linked

D The allele for groon is recessive but not the
allele for wrinkled.

HELP

The proportion of seeds that turn out fo be
green and/or winkled was very little, indi-
cating that these two are both recessive
charac ters, which are phenotypically expressed
only if they are present in homozygous con-
dition

The pie chart shows the results of a survey of

the incidence of blood groups A, B, AB and O
amongst people in Britain,

51%

Which of the following conclusions can be
deduced from the diagram?

A Only 5% of individuals are heterozygous
for blood group alleles.

B Group O is the most common as it is the
homozygous recessive group.

C  Group O is most common because it hag
the selective advantage of being the unij-
versal donor,

D Any individual, selected at random from
the sample Population, has a 1 i 20
chance of being blood group AB.

e
HELP

5% of the population gre of blood group
AB, i.e. 1 out of every 20 individuals is AB.

| Level 1000 Biology MCQ with HELP ? 146

Q23
The diagram shows the pedi

carrying
colour-blindness.

From which labelled me
X inherit this disorder?

HELP

Q24

fopic 5 Genetic m-.
nﬂﬁgn !

Bree nfr e
sex-linked af

the a”Ble amily

A B

key

O Normg| male
O normgl femal,
culour-blind Male
z colour-blind female

mber of hjg family did

e

A normal male cannot

be g carrier of fhe
colour-blindness gene.

e

In the human ABO bloog group system, there

are six possible genotypes but only four pheno-
types.

An explanation of this jg that the ABO blood
groups are controlled by

A one gene locus with three codominant
alleles.

B one gene locus with two codominant alle-
les and two recessive alleles.

C  one gene locus with two codominant alle-
les and one recessive allele.

D two unlinked gene loci each with two al-
leles, one dominant and one recessive.

HELP

The alleles A and B are co-dominant, ond
dominant over the O alleles. The O blooci
group can only be expressed when presen
in the homozygous condition.

-
Frequently Examined Questi©
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79 e followins would cause phenotypic
of

Jn0ng organisms of the same geno-

ch
o
o Jous variation within the species
. u'n .
b orent varieties of the same species

iff
giforent S

are 10 different environments
eX

3 T oem

notypes are influenced by the en-
n if they are individuals of the
e.g. height and skin colour in

e e phe
monmem gve
some speCles,
hymans.

26 -
nich of the following examples of human
'f“w .ance is the inheritance pattern explained
b ir:ulﬁp]e alleles on an autosomal chromo-
v

some”
y the ABO blood group system

§ cystic fibrosis
C Down's syndrome
D haemophilia

HELP
The ABO blood group system consists of al-
leles found on a gene locus. The rest of the
choices below are sex-linked genes, i.e. genes
found on the X or rarely on the Y chromo-
some.

w_

Waat are the phenotypes of the parents of a
“ourblind son and a non-carrier daughter with

- Somal colour vision?

T —————"

father mother
A \
' Carrier normal
Wourblind  carrier
C col :
) ourblind  ¢olour-blind
formal carrier

¥ el 100
1000 Biology MCQ with HELPs ? 147
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opic 5 Ganelic Bosis for Variation

HELP

If b represents
lindness o
genotype will |
oth parents

the allele for red-green coloyr.
B the normal allele, the son's
0 XY and the daughter X"y
must have af least an X* ’

et allele
ghter is homozygous domi

1o nant,
XY, i.e. normal, and the

moth '
er must be X", o carrier

Q28

The di i
L dm'g'rm'n shows the inheritance of
aemophilia in a family.

°T9 979

!

5 7 8

a & b

9 10 11
key to chromosome lypes

key to phenotypes

QO normal female

@ hacmophiliac female
O normal male
haemophiliac male

X": normal X chromosome
X": X chromosome carrying allele for
haemophilia

Y : normal Y chromosome

What is the genotype of person 77

A xuyn B Xy
C x"xh D thh
HELP

Normal males cannot be carriers of the
haemophilia gene since they only have one
X chromosome. Thus, male 6 is normal and
9 must have inherited the gene from his
mother, 7. Since 7 is normal, she must be

heterozygous for the gene, i.e. XHX,

29

In the F, generat
notypes 0OCCuITe
this result indicate?

A the alleles were segregating
B Polygenic inheritance was involved.

Frequently Examined Questions

ion of a dihybrid cross, the phe-
d in the ratio 3:1. What does

independently.

___A
Scanned by CamScanner



C  Codominance was being shown.

D  The gene loci were linked.

HELP
A normal dihybrid cross of autosomal genes
will result in the dihybrid ratio of 9 :3:3: 1.
However, because the genes are linked, the
resulting ratio is 3 : 1, i.e. they occur on the
same gene locus.

Q30 B

In birds, the male is the homogametic sex. A
male bird showing the recessive trait was mated
with a female showing the dominant trait of a
characteristic governed by a pair of alleles which
are sex linked.

What is the probability that the male offspring
will show the dominant trait?

A zero B 025
C 0.50 D 1.00
HELP

Let X* represent the dominant trait and X° the
recessive trait,

Female  x Male
Genotype: XAY X XeXe
F, genotype: XeY XAXe

Thus all the males will be heterozygous domi-
nant for the trait and the probability that the
trait will be expressed phenotypically is 1.00.

31

A red-flowered plant
white-flowered plant of the same species, pro-
duced F, plants which a]] had pink flowers.
Self-pollination of the F, plants produced ap F,
generation in which 39 plants had red flowers,
83 had pink flowers and 40 had white flowers.
What does this experiment demonstrate?

A codominance

crossed with a

B continuoys variation
C  a dihybrid cross
D linkage

| Level 1000 Biology MCQ wi HELPs £ 148

HELP

The alleles for red and white f) .
dominant, resulting in pink flowers v e .
are present in the genolype. N by,

Q32

A cross between a round-leafed, tall -
a round-leafed, dwarf plant Produceq the anq

lowing offspring: fo.
key

121 round-leafed, tall plants  R. roung 1o

124 round-leafed, dwarf plants . oval Jgyg

42 oval-leafed, tall plants T: ta]]

37 oval-leafed, dwarf plants t: dwar

What were the genotypes of the parents?
A RrTt x Rrtt

B RrTt x RRtt
C RrTT x Rrtt
D RrTT X RRtt
HELP

In order for the expression of double reces.
sive genotypes in the offspring, e.g. rrit (oval-
leafed, dwarf plants), both parents must have
at least one recessive allele.

Qs

Why does haemophilia usually affect only males,

although females may carry the gene responsible
for the disease?

A The gene is inactive in the female.

B The gene is dominant only in males.

C  The gene is carried on the X chromosome.
D

The gene is carried on the Y chromosome.

HELP

—_—

The gene for haemophilia is carried on the
X chromosome. A female will only ber
haemophilic of she has this gene in both hheo
X chromosomes. A male, however, w.'
carries one haemophilic gene fogeth'e,r v

a Y chromosome, will be haemophilic:

ions
Frequently Examined Quesfio”

Scanned by CamScanner

R S IRNCHC Basis fq, \N |
Matig,
n
N

i



e mm——— . -
e

0‘3/4/ ”nt al phenotypes would produce off.
are plood group phenotypes in the
of 1 type A:1 type B?

lood group
of father

B
AB

B

0

——

E

¥

i wb“fg“ P ith
- iTd ratio

) b
od grovP
bg; mother

A
AB
AB
AB

L— TN -

) e
P

HEL The mother would have genotype AP and
the father would have genotype 1°1°, Thys,
ihe two genotypes possible for their offspring
would be 141° and 181°, with equal probabil-
ily. Hence, the expected phenotypes would
be 1 type A: 1 type B.

@
A cross between a tall plant with round leaves
and a dwarf plant with round leaves produced

the following offspring:

Fe
males are the heterogametic sex

2 ::;r:a:]e;slcan only act as carriers,

on tho X chromenyie 14 1 4T oy
D glr:et;lle;e éﬁ;(,}:ss;?;,p:ma is carried only
HELP .

Females have chromosomes XX and males
have chromosomes XY. Haemophilia s
caused by a recessive allele on the X chro-
mosome. Males only need one recessive allele
for haemophilia to be expressed while fe-
males need two copies of the recessive allele
before the disease is manifested.

Q37

Two parents, both of blood group A, have a
daughter of blood group O.

What is the probability that their next child will
be a boy who has blood group 07?

key

121 round leaf, tall R round leaf A 0125 B 0375

124 round leaf, dwarf r oval leaf C 050 D 0.75

42 oval leaf, tall T tall

37 oval leaf, dwarf t dwarf HELP
What were the genotypes of the parents? The probability of the next child being a boy
A RITt x Rrtt is 0.5 the probability that the child has blood
B ReT group O is 0.25. Hence the probability that

R the next child will be a boy with blood group
¢ RT x Ret O is 0.5 x 0.25 = 0.125. These probabili-
D RIT x RRtt fies are independent of the sex and blood
group of the first child.

HeLp
\‘
~ RR Rr Rr m

\
T RRTY R Tt ReTt rrTt
\w Roundleaf, tall Round leaf, tall ___92”%02?‘_'__
f RRit R Rrit f

it f, short

\w Round leaf, dwarf | Round ledf, dwarf | Ovalledl, sho

yM ? 149

Frequently Examined Questions .
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Q38

sach have a
The four children of two P“"‘;;:"; -:('-lr(i::s. What
different blood group of the ABO ¢

"
y » parents’
were the blood groups of the pé

A A and AB

B A and B
C Aand O
D B and AB
HELP

If the children have each of the 4 different

blood groups, then the genotypgs of the
parents must be 1!1° and I*I°, which corre-

spond to blood groups A and B respectively.

Q39 i
The family tree shows the inheritance of a skin
condition.

D_r‘ key

O normal man
M affected man
QO normal woman

@ affected woman

What is the genetic basis of the skin condition?
A autosomal dominant
B sex-linked dominant
C autosomal recessive
D  sex-linked recessive

HELP

If the condition is X-linked, then every father
of an affected child should be affected. If it
is Y-linked, then no women should be qof.
fected. Hence, the condition muyst be auto-
somal. If the condition js dominant, then every
affected person should have qf least one
affected Parent, but this is not so, hence it
is recessiye.

A Level 1000 Biology MCQ with HELPs £ 450

N
|
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Q40

The family tree was Assembleq |,
counsellor for Mr and Mrg X who ¢ x"""flir
heart disease due to hypercholnst.."l
Children who inherit the domingp, l'n) Ao,
lele from both parents rarely SUIViye

puberty. Oy

MrX Mrs X

2B )

affected female @

key

affected male

unaffected male

O unaffected fepmg|e @)

What is the probability that Mr ang Mrs g
third child will be unaffected?

A 075 B 0.50
C 025 D o0.00

—
HELP

Both Mr and Mrs X have a heterozygous
dominant genofype since both are affecteq
and have survived beyond puberty. The prob.
ability that the third child will inherit the
recessive allele from both parents, and hence
is unaffected, is 0.25. This probability is in-
dependent of the genotypes of their previous
children.

Q1

Red-green colour-blindness is a sex-linked re
cessive trait,

A colour-blind man marries a woman with
normal vision, whose father jg colour-blind. If
they have 3 daughter, what is the probability
that she wil] be colour-blind?

A 0

B 025
C o050
D 0.5

ions
Frequently Exomw
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.l

's genotype is XY and the woman's
s xx<. If the have a daughter, the
«ible genotypes are XX and X°x¢
respond fo the phenotypes nocmoi

wo P°
h d colour-blind.

which €©

yision a"

w——

ilia i caused by a sex-linked, reces-
ﬂaemOP le. TWO parents have a haemophiliac
give ~ pormal son and a haemophiliac daugh-

i:;al are the most likely genotypes of the par-
ents’
mother father
A Yo 4 XY
g X“Yh XHY
C yYO.& XHY
D xHYH Xty
ﬂ_E,LB

Since they have both a normal and
haemophiliac son, the mother must have a
heterozygous genotype. Since they have a
haemophiliac daughter, the father must have
the recessive h allele on his X chromosome.

3

In fruit flies a sex-linked gene controls the de-
velopment of eye colour. The eyes are either red
or white. The male is the heterogametic sex.

What will be the expected percentage of eye
colours in the progeny when a heterozygous
re:l-eyed female is crossed with a white-eyed
male?

red eyes white eyes

males females males females
A 250 250 25.0 25.0
B 375 375 12.5 125
g 125 125 37.5 37.5
0 500 50.0 0

I ’
X Loy .
el 1000 Biology MCQ with HELPs f 151

Topic 5 Ga.
- I Dosres B 5 fee
HEL’ TR Yor ltietiee
P
henotype. red- eyed /
fermnale (F) ‘,{%w
Genc’fype f'/’ mMoe ',lln
( s :
Gometes: £y "
F ")
F Genotypes:  yoxr VY A
, Phenctype: red F, white F, red M, white 1
F, red M, whute §

Q.

] . -
I“yo P
. t at ‘d. Jn 2 18 h’;m’; _:.'g")US
I'ECBSSIVS fO l e e1 mal ie ‘l‘“
T anOther. h ~ Oth > an]mal iS b -

erozygous for both characters.

How manv
many phenotypes are expected i
offspring of this cross? pected fn the

A 1 B 2
C 3 D 4
HELP

The animal which is homozygous dominant
vill preduce similor dlleles, e.g. AAbb —dll
Ab. Crossing with the other animal [AaBb —
AB, Ab, aB, ab) will produce 4 different
genotypes of offspring (AABb, AAbb, AcBb,
Aabb). However there are only two pheno-

types.

Q45

The diagram shows the inheritance of
haemophilia in a family.

1 2 key
D’—'—O O unaffected female
D unaffected male
ﬁ O (5 @ affected male
3 4 5 6
If daughter 4 married a normal male, what is

the probability that their first child would suf-

fer from haemophilia?

A O
B 0.125
c 025
D 05

l

Frequently Examined Questions
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HELP
Dauvghter 4
XX XX where X* is the gene for haemophilio
Probobility of her being a camer = 05
Normal Male XY

\\l I Xy

XX oo XY XY
(camer) (haem ';wfnlm)

1 -
Probability of o hm-nwr’nluh 025

Theretore, probability of daughter 4 having

o haemophiliac child = 0.5 x 0.25 = 0.125

Q46

The diagram shows the inheritance of an
X-linked recessive trait in humans. Which indi-
vidual 1s homozygous recessive?

00O 070
0O O
72—
02 0

A B

O
0
2 0O O s

key [] normal male affected male
(O normal female @) affected female

HELP.

The homozygous recessive will show the char-
acteristics involved. Therefore the answer
should be A or B. In males, the recessive
gene is in the X chromosome, not the Y chro-
mosome. Since the female (B) exhibits the
charadteristics, then both her X-chromosomes
would be recessive. |f only one of her X
chromosome was recessive, then she would

be ¢ carrier who does not exhibit the char-
acteristics.

A Level 1000 Biology MCQ with HeLps f! 152
2109y MCQ with HELPs
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Q47

A plant is heterozygous for a pair of alle)og th
are codominant. This plant is snlf-pullinated >
the resulting seeds are germinated and alloy,
to grow '

Which ratios are expected in the ()ffs;)ring.,

ratio of phenotypes | ratio of 8"";".\?@ ]

A 1:2:1 1:2:1

B 1:2:1 31 1

C 3:1 1:2:1 |

D 3:1 3 f

- T \-\4
HELP

For a plant with codominant alleles, bog,
characteristics will show unless the plant hgs
identical alleles. In this case, both the phe-
notypic and genotypic ratios will be the same.
Therefore the answer could be either A o
D. In the case of D, there is only 2 types
of outcome, but with 2 alleles, the outcome
should be 3 different types. Hence the an-
swer should be A.

Q48

How many different genotypes can be found in
the offspring of the cross BbCc x BbGc?
A 2

B 4

C 9

D 16

HELP

BC Bc bC bc

BC [ BBCC | BBCc | BbCC | BbCc
Bc BBCc | BBcc | BbCc | Bbec
bC | BbCC | BbCc | bbCC | BbCc
bc BbCc | Bbcc | bbCc | bbcc

The different genotypes include BBCC, bbC%
BBCc, BBcc, BbCC, BbCc, Bbcc, bbCc on
bbcc = 9 genotypes

Frequently Examined Quesfion |
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hows the inheritance of a con-
Smﬂlu);m; the recessive allele r.
g C8
gio®

12 13 14 15

key
O normal female

D normal male
. affected female
[ affected male

which of the females are certain to have the
genotype Rr?

1, 6 and 7

1, 7 and 12

7,9 and 15

9,12 and 15

= Oy wE e

HELP

Parent 3 is certain to have the genotype rr.
Since the male 10 is also having the geno-
ype rr, this means that parent 4 must have
the genotype Rr. Therefore, female 9 must
have the genotype Rr. As female 13 has the
genotype rr, both her parents (7 and 8) must
have the genotypes Rr. Female 15 must have
the genotype Rr because her father (male
10) has the genotype rr and her mother
female 11) is normal.

Q50

tlr:n has normal red-green colour vision. His
%ivf)r 0}1;5;13 _rhesus negative (homozygous re-
but ,'h wife also has normal colour vision
®Us positive. She is heterozygous at

blogg . "ed-green isi th
Ood Broup locus. colour vision locus and the

is .
hearhe:: prob?bllity that their first child will
Uegative, red-green colour blind boy?

oo £

2 (i

Topic 5 Genetic Basis for Variation |

A o

B o
C 0125 I (2):25
HELP —_—
Probability of their firet oh:
negalive 'y=00.26" first child being a rhesus

Probability of their first ch
child b -
green colour blind boy =' 0.250'"9 ol

Therefore, probability of their first child being
both = 0.5 x 0.25 = 0.125

Q51

!n a small mammal, the allele for grey fur, G,
is dominant to that for white fur, g. The allele
foF long tail, T, is dominant to the allele for short
tail, t. Animals with grey fur and long tails were
crossed with those having white fur and short

tails. The table shows the phenotypes of the 55
offspring.

number of fur tail
offspring
15 grey | long
14 grey | short
14 white | long
12 white | short

What were the genotypes of the parents?
A Ggtt x ggtt

B GGTt x Ggtt

C GgTt x GgTt

D GgTt x gstt

HELP

Father
ggtt (white fur ond short tails)

Mother .
° eGth / GGTT (grey fur and long tails)

Frequently Examined Quesfions
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A girl has blood group A an
blood group B.
Which combination of genotyp
to their parents?

d her brother has

mother | father
A I"IAAW
B AP AP
C 1070 AP
D e I
R
HELP

Girl IMA or IAI°
Boy PF or PIO

Mother IA1* and Father [BI°

A x 1810
| I | |
(oL o N [A1°

There is no combination here to account for
the boy.

Q53

The diagram shows the inheritance of red-green
colour blindness in a family. This condition is
caused by a sex-linked recessive allele.

B0
o e m
i

O female, normal colour visjon
o female, colour bling

(] male, normal colour visjop
N ke, colour blind

What is the Probability
be a colour-blind boy?

Ao B 0.125
C 025 D os

| A Level 1000 Biology MCQ with HELps 154

that individya) R will

b

ey, | |
i

T opic 5 Genelic Bagig feay Vo

HELP
The mother of R should he ¢ Carrig, o |
other son exhibits colour h'lndnn&h, arny i'h‘
husband has normal coloy Vision, 7p,

5
stands a 1/4 chance of being Coloy, hh:m'
[}

Q54

A tall, pink-ﬂownrml plant is self fory)

lingq
v " , m“
produces the offspring shown, |

F‘—‘_‘_-_ Jﬁ( | flower coloyy
red pink Whits
tall plants 73 157 6
dwarf plants 2153 2

When self-fertilised, which type of plant will
only produce identical offspring?

A  dwarf, pink-flowered
B  dwarf, white-flowered
C tall, red-flowered
D

tall, white-flowered

HELP
From the data, there are three limes as many
tall plants as there are dwarf plants. This
shows that the tall gene is dominant over the
dwarf gene. However, in the case of the colour
of the flowers, there exhibits g codominance
between the genes, as the alleles express
themselves equally in the phenotype. There-
fore, a pure breeding plant will produce iden-
fical offspring if it were homozygous reces-
sive for height (i.e. dwarf) and homozygous
for colour (i.e. either red or white)

Q5

In Drosophila, ebony body colour and vestigial
WIngs are recessive to the wild type and are nol
linked, Crossing two flies, heterozygous for both
characters, produced 256 offspring.

How many offspring would be expected to have
ebony body colour and normal wings?
A 18 B 48

C 9 D 144

Frequently Examined Quesﬁgf‘f’ J {

J
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L

ebony recessive
e

igiol wings recessive

' VO”'
EE Ee Ee ee

’VT eeVV
/

W eeVv
o

W eeVv
/;—-—'—’—i

w

The number of offspring with ebony body

ond normal wings (indicated in table), is 3
out of a possible 16 offspring.

Number of offsprings expected to have ebony
body and normal wings from the population

_3 ,256=48
16

w6

Potato plants are propagated asexually by tubers.
Twenty tubers are collected from one plant and
are grown, producing 20 second generation
plants. All the tubers from these plants are
collected and weighed. The twenty largest are

wn under the same conditions as before. All
the third generation tubers are collected and are

weighed.

How will the mean mass of these tubers and
their genetic variation compare with the second
generation?

third generation tubers
mean mass  genetic variation
A greater increased
B greater unchanged
C| unchanged reduced
E&Changed unchanged
HeLp

By '.he fime the tubers reach the third gen-
elrg h'o n, the recessive gene can be almost
“iminated as only the largest tubers are
Propagated at each stage.

A leve) .
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Q57

Rad-gree}nr coléur bli o
nd
linked recessive allele, ness is caused by an X-

V\flfhat would be the expected phenotypes of the
Ollspring of a colour blind woman and a man
with normal colour vision?

% colour blind offspring

female male
A 0 100
B 25 50
C 50 50
D 50 100
HELP

As the father provides only the Y chromo-
some to his sons, all his male offspring must
receive the X-linked recessive allele from the
mother. None of the female offspring will be
colour-blind as they would receive one X
chromosome from the father, which carries
the dominant allele for normal colour vision.

(058

The table shows the blood group phenotypes
resulting from crosses between different geno-

types.

e | SR
1st parent [ATA [A[°
1°1° A Aand O
S AandAB A, B,Oand AB

Two parents have a son who has blood group
A and phenylketonuria. One parent has blood
group O and the other has blood group AB.
Neither parent has phenylketonuria.

bability that the second child of

What is the pro
these parents will be a girl with blood group B

who does not have phenylketonuria?

A 1in 16 B 1in8
D 3in38

Frequently Examined Questions l
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= lity of getting a girl is "2, the
he probability ot getti /

;robgbiliry of getting blood grou;:] BdlS :alzz
' and the probability of getting the dis "
is % (both parents must be heterozygou;s °
they have a son with the disease).3 Therc’\a3 /o] 6,
the final probability is 2 X Va2 X ¥4 = :

Q59

There are two hypotheses to explain the pro-

duction of white, pale pink or dark pink flow-

ers in a species of plant.

hypothesis 1 There are two codominant alle-
les.

hypothesis 2 There are three alleles, one for
each flower colour.

Which procedure is the best way of testing these
hypotheses?

A Analysis of the flower pigments in several
different flowers by chromatography to find
whether some plants contain more than
one pigment.

B Controlled cross-pollination of all the dif-
ferent colour varieties available, in all
possible combinations, and recording the
colours shown by the offspring.

C  Controlled self-pollination of several indi-
viduals of each of the colour varieties and
recording the colours shown by the off-
spring of each individual plant sampled.

D Surveying large wild populations and find-
ing the ratios of the different colours in
these populations.

HELP

—_—

Recording colours of the offspring alone
would not differentiate between the presence
of codominant alleles and multiple gllgles
If the ratios of the different coloyrs ore:
surveyed, codominance would show ¢

1:2:1 phenotypic ratio, Multiple qlle|es
would show other ratios.

A’ Leve, ]OOO Bi0,0nV MO il ik 1/

Topic 5 Genm :
iy,

|

Q60
Which one of the following woy)qg Cauge
notypic variation among organismg ¢ the Phe.

s
genotype? g
A mutation
B different sexes
C exposure to different environmenyg
D

continuous variation within the SPecigg

HELP
Some phenotypes, e.g. skin colour gnd heigh
can be influenced by the environment, result.’
ing in organisms of the same species having
large phenotypic variation.

Q61

A strain of toad has only one nucleglys in the
nucleus of each cell, instead of the usual twyo,
When toads with one nucleolus per cell are
mated, approximately a quarter of the offspring
have two nucleoli per nucleus, half have one
nucleolus per nucleus and a quarter have no
nucleoli.

What is the most likely explanation of these
results?

A The allele for the presence of two nucleoli
is dominant.

B The allele for the presence of two nucleoli
is recessive,

C  The possession of one nucleolus is due to
the effect of Crossing over.

D The possession of one nucleolus is due to
the heterozygous condition.

HELP

It is unlikely that allele for the presence of
two nucleoli is dominant or recessive since
there are offspring with no nucleoli. Cross-
ing-over also would not produce such results
s it is a random process.

Scanned by CamScanner
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Qﬁ/zfg'a;;d R, affect the size of the petals
gene™

1w0 ﬂower- L A .

of & as tWO alleles, Q and Q*. The geno-

Q 5™ duces large petals, Q“Q* produces
tyP:” ot s and in Q*QA*, petals are absent,
m

s two alleles. R produces a red pig-
is dominant over the allele r that

m:;;luc o5 10 pigment.
p Jants, both heterozygous for both genes,
wo P sed. How many phenotypes are expected

N6
(en nd

a!fthe ) next generation?
in
4
A D 12
C 9

HELP
" The genotype of the heterozygous parents
would be QQRER, thus have four types of
gometes (Q'R", @R, Q'R* and Q'R). There-
fore, a Punnet square would provide the
esulls of the cross between two such parents
ond six different phenotypes would be ob-

tained.

Q63

The diagram shows the inheritance of a form o
breast cancer associated with the presence of
just one allele of the autosomal gene BRCA 1.

key

male female

. @ no cancer

breast cancer
developed

Topic 5 Genetic Basis for Voriaf'i;;\ ~l
HELP

Woman X will never inherit the BRCA 1 allele

Q64

In a species
dc .d,"’l"’(‘m& of plant, the allele for tall stems is
yminant over that for short stems and the allele

for purple flowers j i
' ) ers is dominant over that fc
white flowers, i

A cross between two plants produced the fol-
lowing phenotypic ratio:

tall, purple-flowered j
tall, white-flowered 3
short, purple-flowered 1
short, white-flowered 1

What are the phenotypes of the parents?

A short, tall,
purple-flowered purple-flowered
B  short, tall,
white-flowered purple-flowered
C tal], tall,
purple-flowered white-flowered
D tall, short,

white-flowered white-flowered

From the cross, it can be seen that the first
two phenotypes have a bigger ratio compared
the third and fourth phenotypes. This shows
that the first two phenotypes are the same as
the parental phenotype, whereas the third and
fourth phenotypes are recombinants.

s

Q65
. In Shorthorn cattle, the allele for hornless is
dominant to the allele for the presence of horns.
Coat colour can be red (genotype C* C¥), roan
enotype C*C") or white (genotype C¥CY).

], heterozygous for the hornless trait,

Xhat is the probability that woman X inherits
¢ BRCA 1 allele associated with breast can- (g

N A roan bul

;oo is crossed with a cow of the same genotype.
i What is the probability that a calf frqm this cros?s
e would have the same genotype as 1ts parents?
D 14

N ined Questions
A Ley . Frequently Examine ”—-J
el 1000 Biology MCQ with HELPs P 157 -
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1 B
A
i
! D
e s 4
nations with the same

There b

ren
pe as the po obtained

16 combinations. This result can be

from o Punnet square of the cross

Q66

The following reaction sequence occurs 1n hu-

mans.
; CO,

phenylalanine 1, tyrosine —— and

' water

Genetic disease P is caused by an enzyme
deficiency in step X and genetic disease Q is
caused by an enzyme deficiency in step Y. Both
conditions are rare and are caused by recessive
alleles.

A person with genetic disease P marries a per-
son with genetic disease Q.

Which phenotypes would be expected for their
children?

A all have neither genetic disease

B all have genetic disease P only

C all have genetic disease Q only

D all have both genetic diseases
Since .bofh the genetic diseases are due to
recessive qi!eles, a person with g heferozy-
gous condifion would not haye either dis-
ease. Thus, the phenotype of the children

would oll be heterozygoys for each disegse

since their parents ,
. only contri
sive allele eqch. y bute one reces-

A Level 1000 Biology MCQ with HELP P158

Q67 —

T'he allele for an enzyme involygq in;\
duction of chlorophyll in geranium, he bry
mutant allele C¥ codes for a defoctiy, o xy

resulting in no pigment. A crosg betw,,, -.
heterozygotes produced pale green Plan}n o,
dark green plants in the ratio 2 .1 $ ang

What is the most likely explanatio x .
ratio? i
A C*is a dominant allele.
Cv is a dominant allele,

B
C CvYC* is a lethal genotype.
D C“C¥ is a lethal genotype.

—_—

HELP

The heterozygous parents would haye the
genotype C9C*. The resultant offspring would
have to be C¢C¢, CIC*, C*Cs gnd CCr
whereby the 2 heterozygotes are pale greenl
and CeC¢ is dark green. The C*C* muyst be
lethal, so that there would be no offspring
able to exhibit this phenotype.

Franuantlv meinod 0@
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Photosynthesis

1

e
 aall
g

Q‘ pelow show the result of an investi-

dnl::) determine whether increasing the
gation dioxide concentration in the immediate
o here

, would affect the total yield and
.,matl’n ;:0 atent of soya bean plants. The soya

CELLULAR PHYSIOLOGY AND BIOCHEMISTRY

You should try to answer on your own be‘on resor;ing lo ‘|.|

—

ELP
HELP

:/:/(;!;et:\ec:s'ree:'se‘m CO, 1o 0.06%, the ni-
in pods and beans has
doubled from 0.38 g to 0.70 g. This is due
to an increase in photosynthesis, leading to
anincrease in the formation of nitrogen used

' ‘“tn s a legume and has nitrogen-fixing bac- :"' the formation of amino acids and pro-
E Wa in its root nodules. eins, and for the synthesis of nitrogenous
' e bpses such as pu-
— Air Enriched air rines ond pyrim-
| (0.03% CO,) | (0.06% CO,) idines.
' pry mass / 8
" Plant body 11.8 15.0
| Pods and beans 8.8 15.7
L-—’__——
' Nitrogen content /8
" Plant body 0.27 0.30
Pods and beans 0.38 0.70
Nitrogen content in plants / kg hectare™
Total 295 511
Obtained from solid as nitrates, etc. 219 84
Obtained from nitrogen-fixing bacteria 76 427

Which one of the following accurately describes
the effect on this crop of enriching the air with
more carbon dioxide?

A" Mass gain and nitrogen content are uni-

formly increased in plants and fruits.

Tpe mass gained by the plant is not sig-
nificantly altered.

The number of hectares planted with the
CT0p can be reduced.

M‘:S gain and nitrogen content of the pod
a0d beans are almost doubled.

21000 Biology MCQ with HELPs £ 459

Q2

The diagram shows the ultrastructure of a cell.
Where does glycolysis occur?

Frequently Examined Questions |
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HELP -

oros oA
ratus, B, proc

:z{:fpods them to other parts of the (;.:::o:f

to the cell surfoce membrane for sec o

The mitochondnal matnx, C, s \wfherre)dn:cJl

Krebs cyde occurs. The inner rlmtodw' iy

membrane, D, has a built-in electron tra

port chain and this is where oxidative phos-
phorylation occurs.

Q3

Removal of the source of carbon dioxl.de fro;g
photosynthesising chloroplasts result§ in rapi
changes in the concentration _of certain chemi-
cals. Which one of the following represents the
correct combination of concentration changes?

=

Cc nicotinamide adenine dinucleotige

b b g \ o rllOl’Osy'“hes,ts\l

A  adenosine triphosphate (ATP)

C arb on dj.oxide

hos.
phate (NADP) Phos

D phosphoglyceric acid (PGA)

HELP

In photosynthesis, light energy trappeg by
chlorophyll is used to excite electrons i, the
chlorophyll. (An electron extracted from water
by photolysis fills the electron hole.) The
excited electrons are then fransferred thre,

the electron transport chain in the thylakoig
membrane to NADP*, forming NADPH in the

stroma.

Q5

tibulose phosphoglyceric Which one.of the following s 5
ATP d_lphosphate acid (PGA) correct outline of the main events
(bisphosphate] in photosynthesis?
A | decreases decreases increases A Oxygen reacts with a carho-
B | decreases increases no change hydrate to produce water and
C | increases increases decreases carbon dioxide in the pres-
D | increases no change increases ence of light.
B Light joins carbon dioxide to
an acceptor compound which
HELP

The initial reaction that fixes CO, into or-
ganic compounds involves a condensation
with ribulose 1,5-bisphosphate (RuBP) to form
two molecules of 3-phosphoglyceraldehyde
(3-PGA). With the substrate CO, removed,
PGA decreases whilst RuBP increases. Since

no energy is expended into photosynthesis,
ATP dlso increases.

b
In a classic experiment on photosynthesis, R.

L. Hill d_emonstrated that an illuminated jn vitro

methylene blye js reduced,

followi Which one of th
in thwmg compounds replaces ¢

; methy]
e intact phOtosymhesising ol agt'fne blue

[
A Level 1000 Biology MCQ i HEWs £ 460

is then reduced by hydrogen
obtained from water.

C Light splits water and the resulting hy-
droxyl group combines with a compound
which has incorporated carbon dioxide.

D  Carbon dioxide combines with an acceptor
compound and this is reduced by hydro-
gen split from water by light.

HELP

Photosynthesis is the process by which Plags
manutacture food. This occurs when C 1:,
combines with ribulose 1,5-bisphO$Ph°

(RuBP) to form the products of photosy” e
Sis.

|

estio™

Frequently Examined Q
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.. plant was put in each of three
X, Y. Z containing different cyl-
After six weeks the plant in dish
ur? * e same pnumber of leaves as it had
x ha y and they were all small and yellow-
I”‘“’f"’““, “lant in dish Y had more leaves and
ish. are of normal size and much darker green,
they jant in dish Z also had more leaves, of

The l;l size but very pale.

:J;:Zh one of th‘e following shows which ele-

nents were missing from the culture solutions?
X Y Z

A magnesium nitrogen phosphorus

B magnesium phosphorus  nitrogen

¢ nitrogen phosphorus magnesium

p phosphorus magnesium  nitrogen

HELP

Nitrogen is an essential component of all
amino acids and profeins, amines, amides,
purines, pyrimidines, porphyrins and many
ofher substances. Lack of nitrogen causes
small and yellowish leaves. Phosphorus is an
essenfial constituent of all living cells, for
lipoprotein structure and for nucleic acids.
Phosphorus compounds play a vitci part in
carbohydrate metabolism. Magnesiurn helps
maintain fissue excitability, and is a constitu-
ent of the chlorophyll molecule, where
magnesium ions are activators of phosphate
enzymes.

v
:lhe graph below shows the result of an experi-
di:gt In which isotopes of oxygen were used to

nguish between oxygen absorbed by plants

:“ ? oxygen given out.
Warsnizturg of the oxygen isotopes O, and *0,
8a CIE:]p lied to a suspension of the unicellular
Posed toor:ua which had previously been €x-
Changes O, only. During the following hour
& sus ! t_he concentration of these gases 11l
Pénsion were measured.

A Lev;l ] .
000 Biology MCQ with HELPs f 161

Topic 6(a) Photosynthesis

o

/ arbitrary units

oxygen concentration

dark

light

time/min

The O, con i in li
0, Centration fell in light because it

A undergoing radioactive decay to form 0O
e

B absorbed ip respiration but was not being
produced in photosynthesis.

C ab_sorbed in respiration slower than it was
being produced in photosynthesis.

D  absorbed as C*O, in photosynthesis.

HELP

The oxygen produced in photosynthesis is
produced from the splitting of a water mol-
ecule by light energy, and not directly from
the oxygen taken in during respiration.

Q8
During the light stage of photosynthesis, the

photo-activated pigment removes an electron
from the hydroxylation derived from the water

molecule.

The fate of the free hydroxyl radical is that it
is broken down into oxygen and a free
radical of hydrogen.

is used to raise the activation level of chlo-
rophyll by donating a positive charge.

C isusedto produce adenosine triphosphate

from adenosine diphosphate.
e to sugar.

A

B

D reduces carbon dioxid

-

HELP -
The water molecule is split 0 sho+wn mzt_e
equation H,¥ 2 150, + 2HT + 28

; and hydrogen radicals.

forming oxygen

Frequently Examined Questions ’
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Q9

' i ale
The increase in dry mass ¢ ‘
e of phnlnsvnlhvsls i

made Which one of the
is necessary’
for the rate of

af can be used
{ suil-

to measure the rat
able adjustments are
following adjustments

A Allowance must be made

transpiration only.
i (G5
B Allowance must be made for any (.fh.mg
in the moisture content of the leal.

¢ Allowance must be made for the oxygen

evolved during plmlusynlhcsls.
for the rate of

D Allowance must be made
ion of mate-

respiration and the translocat
rials out of the leaf.

HELP

The important processes that occur within a
leat are pholosynthesis, where organic sol-
utes are synthesised; respiration, where these
solutes are oxidised to release energy, and
translocation, where the solutes are trans-
ported from the site of manufacture to other
parts of the plant.

radioactivity is shown in arbitrary units

in boxes :]

Variegated leaves of a plant were supplied with

radioactive carbon dioxide
periment. Leaf X was ke
Y was kept in the light

At the end of the experiment the radjoact

2 meas
shown on the diagramflred and found to

(*CO,) during an ex-
ptin the dark and leaf

ivity
be as

What is the most |

18 Lhe ikely explanati
of radioactivity found i (Ee altllon for the leve]
Y? yellow zone of |eaf

MTA'“LSTI 1000 Biology MCQ with HELps

_—

P162

opic bla) p,
At .

A

gy

q'l”
Ll
‘a
“

A photosynthesis occurs by g,
starch occurs in this zopne,

B l'hu!uﬁynlhlmin proceadg "I"Wl
absence of chlorophylls & 4.4 '/ n oy
)

¢ Products of photosynthesis Aiffiyg
Nty

yellow zone. )t
p  Products of respiration accum,),,
Al
yellow zone. in y,
HELP

In the light, only the green areq of 4
i

contain b

chlorophyl,
o

;'h‘:/l’.”,/)o‘_‘
(‘(J, diff e
7 My
from the green areas to the yellew ’
’ ol

resulting in the low radiation detecge M

160

which
photosynthesise, Some of the phe
produced from the radioactive

Q11

[n non-cyclic photophosphorylation wal
. , ) G
molecules are split, oxygen is releageq and
. sed ;
hydrogen is taken up by an acceptor molcy,

Which one of the following is the hydroge
acceptor? B

A flavine adenine dinucleotide (FAD)
B nicotinamide adenine dinucleotide (NAD)

C  nicotinamide adenine dinucleotide phos
phate (NADP)

D phosphoenolpyruvic acid (PEP)

Electrons excited by photosystem | during pho
tosynthesis may undergo cyclic or non-cycle
photophosphorylation. In the latter, the
duced molecule NADPH is formed vhen
NADP accepts a hydrogen molecule.

Which metal atom is present in chlorophyl”
A copper

B iron

C magnesium

D phosphorus

. gtio™®
Frequently Exommeci Lo

S
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Y

ELP

"Chlorop
magneslum

\2

Q3 ——

micrograph shows a chloroplast.

The electro

orophyll is @ ringed compound with g

atom in the centre of five rings.

What are the structures labelled X and Y and
what are their main functions?

structure 8 function | structure ¥ function
A | granum p(l)lf‘o‘f‘?;%;s:s stroma f(i)}(acugf
B | granum fci));;gg;] lamellae p(i@:;;ggsgs
C | granum fé)f(acngjl stroma P(i%ﬁg;is
[t G [
HELP

X shows stacks of grana, known as the thy-
lakoid, which is the site of the spliting of
water by light photons. Y is the stroma, where
carbon dioxide fixation occurs to form sug-

ars,

A Lew ,
- ~~-211000 Biokogy MCQ with HELPs 163

Topic 6(a) Photosynthesis

Q14

) =
a}}e graph shows changes in the pH of water in
resh water lake on a summer day,

pH 4}
6.9~

6.8

6.7~
6.6

I T
X Y time

What is the probable cause of the rise in pH
between times X and Y?

A decreased levels of mineral nutrients in the

water

B decreased levels of carbon dioxide due to
photosynthesis

C  increased levels of carbon dioxide due to
respiration

D increased oxygen released by the produc-
ers

HELP 7

The increased pH means that the water is
less acidic. This is because carbon dioxide
is taken up from the water for photosynthe-

SIS.

Q15

Why is RuBP important in the process of pho-
tosynthesis?

A It is a source of phosphate ions.

It is an intermediate in sucrose formation.

It is an acceptor molecule for hydrogen.

B
C
D It is an acceptor molecule for carbon diox-
ide.

HELP
Ribulose 1,5-bisphosphate (RuBP) is a 5-car-
bon compound which is the first acceptor of
CO,, resulting in the formation of 3-

phophoglyderaldehyde (3-PGA).

Frequently Examined Questions ’
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Q16

The diagram shows the ultrastructure of a ?hlo-
roplast as seen in section. What are the func
ton of P, Q and R?

QSY"H\%

'y

HELP

The photosynthesising cel|
concentration of the CQ2 Occeptor, b, ; higy,
a high ATP concentration, and |y, " Ong
of PGA, which is the first Produc Ot'noums
tosynthesis. of pho.

will hoy

Q18

The diagram represents a sec
roplast.

tion thIOUgh a Chjo_

| P Q R
y | carbohydrate | carbohydrate light
| storage synthesis absorption
g | carbohydrate | carbohydrate 1ight.
. synthesis storage absorption | part are the enzymes ¢,
| ¢ | carbohydrate light carbohydrate | Cérned with the reductiop of carbop dioxig
| | svnthesis absorption storage found? ¢
| S .
: D light carbohydrate carbohydrate \
|| absorption storage synthesis HELP
—
The compound must accept the eleciron re.
leased from the excitation of the photosys.
HELP tem, and under blye and red light, where
! .
P represents the thylakoid membrane, where chlorophyll- absorbs maximally.
light energy is harnessed for the photosyn-
thetic process. Q is g starch grain which is (:L
the site of carbohydrate storage, whilst R is . -
the stroma, where C02 fixation occurs. thch statement only applies to carbon fixa-
tion in photosynthesis?
17 A GP (PGA) is reduced to carbohydrate.
B Th i -
Which of the following describeg conditions i perz t11:?:::&0113 are not dependent on tem
2 PhOt_OSYDtheSwmg cell, exposed to high light ‘ .
intensity and low carbon dioxiqe concentration? At low light intensity these reactions limit
—_— the rate of photosynthesis.
f concentration m : - is the ac-
; of CO, acceptor of nAT;;;lOn o O pion | D A 2-carbon LT
— 2 of GP (PGA) ceptor for carbon dioxide.
A i [
3 high high high
high high HELP
C high 8 low e
D . low low Carbon fixation occurs during .
%\oﬁ\ high high Calvin cycle in photosynthesis
\L\

A Level 1000 Biology Mcq Wb HELPs £ 460

where 3-phosphog|ycero|dihY}f:
(PGA) is reduced to form carbo
drates.

|
jons
Frequently Examined Quest©
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R ‘

P i
hre® 02 fthphgrto synthetic pigments. Ope graph

e ame action spectrum of photosynthegis for

sh"wst containing the pigments.
4 P8 . axes show wavelength. Three of the
e

All th now light absorpt.ion. One y axis shows
; axe:t: of photosynthesis.
the ¥

graph 1 graph 2
400
400wavele:ngth/nm 100 wavelength/nm 700
graph 3 graph 4
i wavelength/nm 700 wavelength/nm

Which of the following identifies the four
graphs?

20 _ (&\‘_ﬁ
¢ graphs below show the absorptioy o

*

———

————

Topic 6(a) Photosymh;sis ]I

[sotopes of o
between oxy.
evolve(d,

Xygen can be ygeq to distinguish
8en absorbed by plants ang oXygen
A mixture of o

) Xygen isotopeg 10 18
Supplied to 5 pos 0, and O, was

g 4 | )
. 16 | | o,
E W
e o ! |
o 5 (% 1 ) i
o 3 18 ,
= 0, ; i |
Q E‘ | o) 1
S5 A N
a | | e
E T
L dak g | dan o _ligh ™=
time/min

What causeq the concentration of 0, to rise
in light?

A H,®O was being photolysed
more rapidly than H,*0.

chlorophyll | absorption spectra action B »o, for.med a decreasing
a chlorophyll b | carotenoids spectrum proportion of the oxygen
evolved.

A 1 4 3 2 C 0, was absorbed at differ-

B 2 1 3 4 ent rates in light and dark.
c| 2 4 3 1 . . .

D ™0, was being produced in

D 3 2 4 i photosynthesis faster than

HELP

The action spectrum is g measure of the ability
of light of different wavelengths to support
photosynthesis. Chlorophyll a absorbs light
of wavelengths 680 nm, chlorophyll at

"M and carotenoids at shorter wave-
lengths.

K level 1099

Biology MCQ with HELPs £ 165

;

was being absorbed in res-
piration.

HELP

In the light, both photosyn-
thesis and respiration are oc-
curring simultaneously. But
radioactive oxygen is pro-
duced in photosynthesis af
a faster rate than it is ab-
sorbed in respiration.

Frequently Examined Questions J
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Q22
\‘!h

R
ln the conversion of Rubl

to GP (PGA)

T sox1de ls (1(1‘.\‘}‘{!‘(!‘
A a molecule of carbon dic xide

wlecule is produced.
B a stable six-carbon molecule is |

C  ATP is generated.

. o0 nm
D hvdrogen is combined with oxygen to for

waler
HELP
Ribulose 1,5-bisphosphate (RuBP) is the first
LA pod TR IV

¢~ I S f two
occeptor of CQ. in the torm ghon ©

molecules of 3~p.“.ssphoglyceroldehydeh(PGA)
duning the Calvin cycle of photosynthesis.

Q23

Which of the following occurs in the light re-
action of photosynthesis?

A ADP is phosphorylated.

B Hexose phosphates are hydrolysed
C Reduced NADP is oxidised.

D  RuBP is carboxylated.

HELP

During the light reaction of photosynthesis,
ADP is phosphorylated to form energy-rich
ATP, which will be used in CO, fixation and

form carbohydrates.

Q24

If light intensity is uniformly high, under which
of the following conditions is carbon dioxide
most likely to be the main limiting factor upon
the rate of photosynthesis?

temperature / °C % carbon dioxide
A 25 4.00
B 25 0.04
C 15 0.04
D 5 0.01

A

A Level 1000 Biology MCQ with HELPs £ 4

Topic 6(a) Phetee
o (o) hciothﬁ._“ 1

HELP
Carbon dioxide uplake 15 favoyre
temperatures and when it 15 present
tively high concentrations in the AMMosphe,,
Thus, the lowest temperature and Jgy., C‘(‘jv

percentage will significantly lower the rg ?
3 ()

'n 'll{lh
In ":"1,

photosynthesis.

Qs

The diagram shows the main structyre, i
chloroplast.

Which part is the site of carboxylation of Rupp?

HELP

The carboxylation of ribulose 1,5.
bisphosphate (RuBP) occurs during the Calvin
cycle, which is carried out in the stroma.

Q26

For every 100 units of sunlight falling on a chlo-
roplast of a green plant, 50 units are not used
for photosynthesis.

Why is this?

A The wavelengths are inappropriate.

B They are converted into heat energy.

C  They are used to evaporate water vapour.
D

They fall on non-photosynthetic structures.

HELP

Photosynthesis occurs most efficiently at wave-
lengths of red and blue light, because the
chlorophyll pigments absorb light maximally
at these wavelengths.

n,',

-
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josynthesis of a freshwater plant

ho
of p ing five spectral colours,

e

o 18
Th ‘(‘as““?d ' ld . .
M ence of colours would give an ip-

“.mch $ phomsvnthetic response?
sing '

largest response

= o T we

 allest ——
;\luc green  yellow —orange red
ool yellow ~orange red blue
fed orange yellow green  blue
cellow  green orange blue red
HELP

Photosynthesis occurs most efficiently with red
or blue light because the chlorophyll pig-
ments can absorb light maximally at these

wavelengths and the least at green light.

04—
The graph shows the effect of increasing light
intensity on the rate of photosynthesis at two

different CO, concentrations.

C

0.04% CO,

carbohydrate 0.02% CO,

formed

e

attohydrate /\A
used up

Which label shows the compensation point?

HELp

\

The light intensity at which the intake of

@rbon dioxide for photosynthesis exactly
clances its output from respiration, is called
® Compensation point.

X Levgy
1000 Biology MCQ with HELPs f 167

increasing light intensity HELP

opic 6(a) Ph(ﬂmynlhnm |

Q29

The diagram show

8 the
roplast as seen ip ultrastryct,

e of a chlo-
section, chlo

In ' -
; lench labelled part does carbon fixation
uring photosynthesis take place?

HELP

Carbon dioxide fixation occurs in the chlo-
roplast stroma, where the enzyme Rubisco

occurs. Carbohydrates are formed as a re-
sult.

Q30

What happens during the light phase of photo-

synthesis?

A ADP is hydrolysed and reduced NADP is
oxidised.

B  ADP is phosphorylated and NADP is re-
duced.

C  ATP is hydrolysed and NADP is reduced.

D ATP is phosphorylated and NADP is re-
duced.

During the light stage, photophosphorylotluon
occurs. ADP is phosphoryloted to ATP as e ec-t
trons are passed down the electron transpor
chain. NADP is the final electron acceptor

i |ation, it is con-
_cyclic photophosphory ) -
\?;r:‘:dn 1;’ reduced NADP by NADP reduc

tase.

i ions
Frequently Examined O‘ffﬁo J
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Q31 —
' bon fixa-

Which statement only applies 10 car

tion in phnlusynlhusns?

pound is the acceptor for

A A 2-carbon com
carbon dioxide.

B At low light intensity th
the rate of photosynthesis.

¢ GP (PGA) is reduced to carbohydrate.

t dependent on tem-

y the reactions limit

D The reactions are no
perature.

I———————
———

HELP

GP (phosphoglyceric acid, PGA) is redl{ced
to triose phosphate, o carbohydrate. Ribu-
lose biphosphote (RUBP) is the 5-carbon com-
pound that accepts carbon dioxide. B refers
o photophosphorylation. The enzyme Rubisco
is involved in carbon fization, hence it is fem-
perature dependent.

Q32 .

What are the products of the light-dependent
reactions of photosynthesis in green plants?

A ATP and reduced NADP

B GP (PGA) and reduced NADP
C GP (PGA) and RuBP

D triose phosphate and NADP

HELP
ATP and reduced NADP are produced in pho-
tophosphorylation in the light-dependent stage
of photosynthesis. These are passed on to

the Calvin cycle, where it is used in carbon
fixation,

Q33

The diagram rr;presents ctio 7
epre a se
chloroplast, eHion thro

In which part are the en
o *NZymes associat '
photosynthetic phosphorylation found7ed it

ugh a

K level 1000 Biology MCQ with HeLps £ 168

lopic 6(o) Ph(ﬂo:y m;;~ ‘
is

HELP
A is the thylakoid membrane of the granus,
where photophosphorylation occurs, '

Q34 o

The diagram shows the movement of substancg,
into and out of a chloroplast.

2 4

chloroplast

light f= ATP —=| light
dependent + ndependent
reactions ,_,_rcducud___, reactions

NADP

] 3
What do labels 1 to 4 represent?
1 2 3 4
A CO, ATP H,0 starch
B CO, H,0 sugars 0,
C H,0 0, CO, sugars
D sugars H,0 ATP 0,

HELP :

In the light-dependent reactions, photolysis
of water occurs to release electrons, hydro-
gen ions and oxygen. Oxygen is released 05
oxygen gas. In the light-independent reac-
fions, carbon dioxide is fixed, producing car-
bohydrates.

Frequently Examined Ouestﬁqﬂs
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Topic 6(a) Pho'o,m, I

| € Photoactivation of the chlorophyll cannot oc-
Q!g ~ oprosonts the Calvin cycle. e
D Photolysis of water does not occur.
B
. e,

triose hexose

phosphate hosphate [ storch

Only the electron transport
system produces ATP and re-
D duced NADP in the plant.
Without these compounds, the
Calvin cycle cannot proceed
and carbon fixation cannot
occur and there is no respira-
fory substrate available for res-
piration.

hich stage is CO, incorporated?
At whiE

T

o x| ines with Ribulose
bon dioxide combines wit
EaLo:Phalc (RuBP) to form GP (phospho.
gl'scon'c acid, PGA) which is subsequently con- Q3 8

verted 1o triose phosphate.

¢
£
¢

The diagram shows stages in the
light-independent reactions of photosynthesis.

Q36 amino acids
what is the outline sequence by which carbon 5
dioxide may be incorporated into starch by pho-
| tosythSiS? RuBP -+ CO2 B — GP (PGA)
. A GP(PGA) + CO, - RuBP — triose phos- (5C) (3C)
phate — hexose phosphate — starch \ .
: A
B GP (PGA) + CO, —» RuBP - hexose o
phosphate — triose phosphate —» starch triose (y_; (c:);p e

C RuBP + CO, - GP (PGA) — hexose

phosphate — triose phosphate — starch At which stage is most of the reduced NADP

. oxidised?
D RuBP + CO, - GP (PGA) — Llriose phos-
hate hexose phosphate — starch L
P - phosp HELP
e ATP and reduced NADP are used in stage C
= and are converfed to ADP and NADP respec-

tively. Stage A also involves the conversion of

} This is the sequence followed for carbon fixa-
b relatively less ATP to ADP.

fion and carbohydrate production.

@7 Q39

oy f the light-dependent re-
i The weedkiller DCMU blocks the flow of elec-  what are the products of the

" t°‘;: from the electron transport chains in pho-  actions of photosynthesis?
$ Phosphorylation. A oxygen, ATP and NADP

A is ki NADP
*%ﬁ \ Y does thig ki) the plant? oxygen, ATP and reduced

B
';\cﬁve transport of mineral ions is Pre- . \ater, ATP and NADP
enteg, : p and reduced NADP

{
ATP ang reduced NADP are not produced.

Scanned by CamScanner
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HELP

cos oxygen ond
e lw”'::lcli:'::vll‘;ntm with NADP ln‘
hy"';:ﬁ‘:‘ :\t«‘;:u‘:; NADP AT i un'mr's‘t‘u'!::;
Ll "
(';::unu photophosphorylation I«n 't:‘h:'t' : o
possed along the chain of eled

Q40

The graph shows the relationship I;nl\:\:::«"ln lt;;(ly:'
gen production in photosynthes n‘ e gt
intensity for a unicellular groon org |

0.02% sodium hydrogencarbonate solution,

7

6

5
4
3 4
2
1+
0 —————

. R U B
/ZIOA‘O 6'0 8'0 ‘l(l)() 120 140 160 180 200
-14
-2

light intensity/j m 2

The most likely

explanation of the fact that the
graph levels off

At 180 Jm? g1 ig (hat the gyg-
tem is
A light limited and carhon dioxide saturated,
B light limiteq and the temperatyrg is below
optimum,
C  light saturated and carbon dioxide limited,
D light satyr

ated and the temperature

is ahove
optimum,

lopie 6{0) p;;;"\ % ‘

Q41

The diagram reprosents » lranavcm,
lonl,

Which roglon is the main sitg of Carby, fi

) & ’
N (1° | #%
D -

I g ;/?
i = e,

N

Az upper epidermis
b palisade mesophyll cell

- spongy mesophyll cell
D: air space

Carbon fixation OCCurs
pendent reoe i
mesophyll

042

It has heen found that ap aqueous suspension
of isolated chlorop]

asts will evolve oxygen if
illuminated jp, the presence of 4 certain type of
compoung,

Which type of compound and which colours 05
light are required for maximum oxygen evolution’

during the light inde.

15 of photosynthesis. Palis

ade
the mai

n photosynthefic fissue,

——

type of colours of lig_ht
I i i at which maximum
~PonIe evolution occurs |

A | electron acceptor | blue and green

B | electrop acceptor blue and red

C1 electron dopor blue and grzzn

: and r

D | electron donor | plyg andred

, jors
Freq uem’lw/
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W d,,,.mdom stage, electrons from

f‘" {he lig Il are ,,(mml into the light indepen
hlpﬂ)th . Ch|,,mphy|| absorbs light in the
ho od regions ol the visible
bh.o"" . The green region is reflocted off,
s',e"““' |‘fs charac peristic colour. An electron
,,v.n(l! . ,.,qu"“d o receive the electron

opto’ ! hyll (in PS 1-and PS5 1)

0 (h't“""

of and 1

Q43 u)‘-v"u""qis' which process releases
OLR

W""‘“ If ‘thﬂ‘ ‘return chlorophyll molecules to
S "

qrom Y

,»leftﬂ;“lm-,ml state!

(holl (-(iv‘“i(m of plmlosyslmn I
aC

v idation of reduced NADP
oXI4e )

’ ph(,sphor_vlntmn of ADP

C . ,

0 phololysw of water

LP '

* Cyclic- of non-cyclic-phosphorylation can
eynerote ATP In non-cyclicphosphorylation,
gledrons from the splitting of water returns
'eo the chlorophyll to replace the electrons
lost in P 480 to the electron acceptor.

44

Carbon dioxide labelled with "C has been used
o identify the intermediate compounds in the
Calvin cycle, the light-independent stage in
photosynthesis.

Which compound would be the first to contain
the “C?

A glucose B GP (PGA)
C RuBP D triose phosphate
HELP

Condidates must take note that RuBP would
nof contain the '“C as it is not formed from
%sorbing the C. Instead, GP (PGA) would
¢ the first to contain the ™C since it is formed

d'om. the combination of the labelled carbon
Ioxide with RuBP

%ell ;
Qi s £ 478

o *

")p
Q45 1€ bla) Photos ——

The
i tabley showy two
1 in hirch ane ol

1ont;
! pine forests |, ;'”f produc-
- ! England,
Produg [ ———
”nf(,timl l,flrbfm dioxide
OBanic fixation during
\ mnm.r' g;”wi"i{ season
ype X Brammes
of / ltlm'uws per | carbon fix;;ti(:,fn
forest nit areq per unit
| Peryear art-a‘lx-r da
" P —— 4 '} K
birch 8y Rt A
I —im‘__;; 2.2
i [ e T
e ]

What is the most i

annual productiop kely reason for the higher

of the pine forest?

A Pine trees h
ave a faster dail )
tosynthesis than birch treesy rate of pho
B Pine trees hav .
e a larger tot
than birch trees. ger total leaf surface
C

Pine trees have a ] .
_ onger growing s
than birch trees. & e

D Pir}e trees have a lower light compensation
point than birch trees.

HELP

As the carbon fixation is less for the pine
trees compared to the birch trees, the pine
trees would need to have a longer growing
season in order to produce more organic
matter. The larger total leaf surface and faster
rate of photosynthesis is not likely true for
the pine trees since their carbon fixation per
unit area per day is lower than the birch

trees.

Q6
Which process is the link between the light de-
pendent and the light independent stages of pho-
tosynthesis?

A  photolysis of water

B  production of carbon dioxid

ecules

C product

ATP N
D reduction of carbon dioxide

Frequently Examined Questions ’

e acceptor mol-

on of reduced hydrogen carrier and

Scanned by CamScanner
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HELP

Q47

Isolated chloroplasts libe
minated in the presence 0
tron acceptor. DCPIP 1s suC

s o the breakdown of

|t does
Jent stage- "
e
A '

o nang for the

juced hydrogen carrier 13 nccfssgyiriphos'

iy of glycerate PhOSPhO ) ded for

“"duc'l(;l; , ATP produccd is alsg nee .
:})haiaag;h.cquncd for the conversion 10'S

e

Photolysis of water refe

water duning the
not connec! bo

rate oxygen when illu-
f a hydrogen or elec-
I an acceptor and

the following change occurs.

duced
light + chlo_rg;-){z-ls_‘.ts- ----- R ISCPIP

(colourless)

For which naturally occurring compound is the
DCPIP substituting?

A

B
C
D

ATP
NAD
NADP
RuBP

HELP

A

B
C
D

This represents the NADP that is reduced in
the light dependent stage (non-cyclic phos-
phorylation) fo release a reduced hydrogen
carrier fo be used in the light independent
stage of the plant cycle.

48

Which of the followin

independent reactions
Calvin cycle)?

8 is a stage in the light
In photosynthesis (the

carboxylation of a five-carbon sugar
photolysis of water

photophosphorylation of ADP
release of OXygen

| Level 1000 Biology MCQ with HELps 2 172

'OPIC 0(a) Phyy.
0'03 \
ymh@&is |

HELP |

Q49

The 5-C sugar is combine with

oxide by NADPH and H' and /\T; frrl()on .
light dependent stage. Answers 3 oy,
are all stages of the light depende - and
in the plant. Photolysis of waler 'he‘(’(ho,IS
down of water in the presence of gl 'F?OL.
iophosphorylciion of ADP js requirg .in ho.
light stage to supply ATP for the light -n”]0
pendent stage. And finally, oxygen
in the light dependent stage as the
up carbon dioxide.

0 Indg,
is releosad
plant tokeg

Which reactants are used in the Calviy Cyc\];;

A carbon dioxide, ADP and NADp

B carbon dioxide, ATP and reduceq NADp
C oxygen, ADP and reduced NADp

D oxygen, ATP and NADP

HELP

Calvin cycle reactants are:

]2' CR:cSizuced NADP ¢ involvedin the light

3 ATP independent reactions
The fixation of CO, and reduction of GP
using NADPH + H* and ATP from the light

dependent reaction will produce a friose
phosphate (TP).

Q50

Which of the following is the source of high-
energy electrons in the light-dependent reactions

of photosynthesis?
A ATP B chlorophyll
C  hydroxyl ions D reduced NADP

HELP

The chlorophyll molecule has two 'eac,“ohr;
centres (PS | and PS Il) that will trap lig

energy to boost electrons to a higher e'nerEgY
level and does not produce electrons itse

ions
Frequently Examined Quesfio”
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e PP 6(6) Photosynhegs |
Whloroplast. -

Chlorg }
ia . . . Phyll abse
he d jon contains electron carriers Involved 10 the rate of ph:’);red and blue light better,

chre8%8  of NADP? in reg ynthesis would be {
yhi¢ ction O gion T and V. Th: ¢ taster
} the redt OXygen in these o;rh's helps produce more

: eas where the .
acleria would be attracted to, aersble

53

What oc i .
(PCA); curs in the conversion of RuBP to GP

A A molecule of carbon dioxide is accepted.

B A stable six-carbon molecule is produced.
C  ATP is generated.
D

Two three-carbon compounds combine.

2 ] HELP
E/ ctron carriers are found in the thylakoids —=

Ele Hloroplast in order fo accept the RuBP is a 5-carbon molecule that accepts
chloro ) - . d

of the Juring the light-dependent reactions. .corbon qloxlde to combine and F;:o. uce an

electrons auring intermediate 6-carbon molecule. This interme-

diate then breaks down into two 3-carbon
molecules known as glycerate-3-phosphate

o2 . (GP).
of the alga Cladophora was 1llu1"m-
At the same time, mo“.le'
bic bacteria were placed in the wat.er Zlm;h
f}?oal 2 and their position was determined by
miecrofcopic examination after 10 minutes.

A filament
nated as shown.

chloroplasts

Q
- - ] \')

violet indigo blu\e\ ngn 7 //

light from a prism

f bacte-
In which two regions will the number O

ria be highest?

A Sand T
B Sand U
C TandV

P Vv Frequently Examined Questions
re

" . 3
A Level 1000 Biology MCQ with HELPs ﬁ 17
‘A
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Topic 6(a) Photosynthesis

Q1 D Qz A Q3 C Q4 C Q5 D Q6 C Q7 B Q8 A
Q9 D Q10 C Q11 C Q12 C Qi3 A Q14 B Q15 D Q16 D
Q17 B Qi8 B Q19 A Q20 A Q21 D Q22 A Q23 A Q24 D
Q25 A Q26 A Q27 B Q28 A Q28 D Q30 B Q31 C Q32 A
Q33 A Q34 C Q35D Q36 D Q37 B Q38 C Q39 B Q40 C
Q41 B Q42 B Q43 D Q44 B Q45 C Q46 C Q47 C Q48 A
Q49 B Q50 C Q51 D Q52 C Q53 A
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| CELLU
TOPIC 6 \ :
| Rnplratlo
6(b)
) You should 1Y to answe
o enter and Jeave @ mitochon-
~es ente

Which substanc

drion during ae
or leaves

bic respiration?

" enters —
—————— 1" carbon dioxide

var(jvt\'l(‘,oenz_vnw A

, lactate
* ADP
' (B i glucose reduced NAD
D pyruvate ATP
-

HELP .
Pyruvate enters the mitochondria to combine

with O. fo take part in the Kreb's cycle. The
release of energy in the various cydles is also

present.

Q2
The diagram shows the Krebs cycle.
pyruvate
coenzyme A 1

acetylcoenzyme A

oxaloac(\

Citrate

4

4C compoypq

2
3
Alevel 1009
Biology Mc
Qwith HELPs f
174

/ 'i"
- /SI0LOGY AND BIOCHE}er
LAR PH SRy

¢ on your own before resorfing 4
© Hgy
P

~—

At which numbered stages g,
take place? €s decarboxyl |
A 1and 2 B o1, t,
C 1,3and 4 D 1’23d3

’ and q
HELP

During the Kreb's cycle, fhey |
’ is

ATP and .CO?. The relegse o C'ele%eg;
carboxylation. It is present i stage. 2 5 e
3. geS ]/ Qnd
Q3
Thle (ciliagram below Summarises the stag
volved in respiratory metabolismy ¥ o
skeletal muscle. Of mamp,
hexoses
|1
triose phoshpate
| 2
pyruvate lactate

|3

acetyl coenzyme A

tricarboxylic acid (Krebs) cycle

— electron transport chain

Stage 4 in the diagram occurs in mammai® |

muscle cells under anaerobic conditions. Why |

15 stage 4 necessary? |

A To detoxify pyruvate.

gty |

B To form lactate which is immedia®/" |

Converted to glycogen.

C : otipamite &
To oxidise the reduced nicotin?™"

enine dinucleotide facilitating stagf "

e amide

D To reduce the oxidised m(.;onn;:;; /A
enine dinucleotide facilitati .
'oﬂs [

: esf
Frequently Examined O/

1
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P
&The enzyme phosphorylcse aftaches an in-
hosphate molecule to sugar mg.

anic P°
orQ'eSI forming glucose 1-phosphate. This

chCess occurs during glycolysis.

Q‘l//’/, 1 d
nt of energy re eased from a given

u : :
The & " f glucose 18 greater in aerobic respi-

in anaerobic respiration. By approxi-

amo

ot

ra{tilt‘;?y how much is the energy yield increased

;ﬁ animal57

R times B 9 times

C 12 times D 18 times

HELP
36 molecules of ATP are generated in aero-
bic respirafion whilst only 2 molecules of ATP
are produced in aerobic respiration. The
energy yield in the former is this 18 times
more than the latter.

5
Which one of the following is the main bio-
chemical process which takes place inside the

mitochondrial matrix?

A photophosphorylation

the formation of lactic acid

the translation of messenger RNA

B
C
D the tricarboxylic (citric) acid cycle.

HELP
The tricarboxylic acid cycle (TCA follows gly-
colysis and occurs in the matrix. The 2-carbon
acetyl residue from acetyl CoA condenses
vith the 4-carbon compound, oxaloacetate
(OAA), to form the 6-carbon molecule, cI-
trate.

LN level 1000 Biolaay MCQ with HELPs /” 175

—
——

T "

What s g oo
e .appI‘O)(imate T
n

Synthesigeq
. du ratio of
Pared with aerobi<g: :: pinat, eSPiration “:’Tnp

A 1.9 Spiration?
B :
C 1:2 b 1:10
1:30
HELP

36 m

c,erObioclecule.s of ATP are produced durin

ger respiration, whilst only 2 ATP molg

o es are .releosed in_aerobic respiration
approximate ratio is thus 1 : 20 .

k

Which molecule is
comm .
and the Calvin cycle? on to both glycolysis

A hexose phosphate
B NADP

C pentose phosphate
D triose phosphate

HELP

Glycerate 3-phosphate (GP) is reduced tfo
produce triose phosphate in the Calvin cycle.
Fructose bisphosphate splits info two friose
phosphate molecules (PGAL) during glycoly-

sis.

Q8

Before entering the t
pyruvate produced b
first converted to

A acetyl-coenzyme A.

ricarboxylic acid cycle, the
y the glycolytic pathway is

B citrate.
C coenzyme A.
D ethanol.

P

P
" tering the matrix from the cytosol,
On e 1s with coenzyme A to form CO,
CoA.

yruvofe reac
and the infermé

Frequently Examined Questions ,

diate acefy!
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iscle contmcts.
9 od whet 1) absence ©

t tigue

" r:fi:lulnl ates until fa ?he
4 U

oo “uvmbi( .

conditions.

In anaerobic condi!ions,
' duced faster than it can

erobic conditions the muscle will not

lactic acid is pro-
be removed.

C Ina
fatigue.

D Formation  of
oxygen-dependent.

lactic acid s

HELP

Lactic acid is produced during anaerobic res-
piration, resulting in the production of '2
molecules of ATP. The lactic acid is
metabolised as soon as oxygen is available
again.

10

How many moles of carbop dioxide are pro-

duced by the complete oxidation of 1 mole of
pyruvate?

A B 2
C 3 D g4
HELP
Pyruvate s ¢ three-carbon com
pound,
(CH3C[O]C[O]OH) which on complete oxi-

Y, €y are

Sucroge solution used?

A Ley ;
| Level 100 Biology MCQ with Hep, £ 176

SO = >

HELP

i '\oqpi'%‘s‘n\’ 1

To act as a solvent,
To provide a source of fOod,
To assist in the extractiop of ¢

"2y,

To prevent the mitochondria from, }
Chay,
[“

ing in structure.

The osmotic pressure of 0.25 Mol dyy
crose solution approximates that of ,
ternal environment of the Mitochondy, € ip.
this solution is applied to Prevent fh, 'm'hus
chondria from undergoing structural chg, e,

Sy.

Q12

Where are the enzymes located v
volved in the chemical reactions
during glycolysis?

thh dre in.

A In the fluid matrix of Cytoplasm.

B In the mitochondria] matrix,

C In the nuclear sap.

D On the cristae of 3 mitochondriop
\

HELP

Six tubes containi

1

Glycolysis occurs in the cytosol, where the
glucose molecule is converted info two mo|.
ecules of the three-carbon compound, pyry-
vate. The enzymes are located here,

3

g preparations from animal

tissue were set Up as shown in the table.

After incubation, ip which three
carbon dioxide be

tube

1

o s W N

contents
glucose + homogeniseq cells
glucose + mitochondria
glucose + cytoplasm lacking organelles
Pyruvic acid + homogenised cells
Pyruvic acid + Mitochondria

Pyruvic acid + CYtoplasm lacking
organelles

tubes would
Produceq?

Fr

equently Exornined Questions
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3 A
y and Q16 il De——

1
» | gand S
TR A Which
’ ﬂnd t Rrup re
3 4 ween the pg) Prosents the -
' . » : Y e ) -
" 3, 5 and 6 '"ml)ﬂrmum (N(-r" Nergy intake "”fmsh'p be-
) [N)rllh"ns fre Ta rang,, of envi SON and
- >l 0 +.’8 ,,(;? m
HEY . cose 9" pyruvic acad serve as sources . 8 B
J{Lmbsha'es which the homogenised cells E’é Z
3 R ol -
0 . oxidise in g|yc0|ySIS and Krebs cycle re- 5; €3
"""dwew Mitochondria however, can only - <y
sp¢ id via the v T Yo
ondise pyruvic ac a the Krebs cycle, ,gg g4
S ZE
_ AE— - -
0ot -0 +
QH . ' e temperature temperature
hich 0 the following releases most energy C
. tion?
guring respiratioft - D
\ conversion of glucose to ethanol and car- g-‘g: &
i . : QA las]
bon dioxide ; § 52\
oxidation of pyruvate to carbon dioxide and i 2y
B T 5%
\Vater e _L).E
oxidation of those phosphate to pyruvate -0 + — TF
D phosphorylation of glucose temperature temperature
HELP HELP
At lower temperatures, there is a need for

The most energy is released at the Krebs
cycle, where about 30 molecules of ATP are a higher relative energy infake in order o
carry on his metabolic processes and to

produced in the mitochondria.
generate heat in his body for enzyme activi-
ties. This need decreases as the temperafure

Q Q15 I increases.
What is the final pathway followed by all car-

bon atoms derived from carbohydrates, lipids 17

md proteins when they are oxidised during :

respiration? The diagram shows stalked particles on part of
na mitochondrion.

A the Calvin cycle a crista membrane i

B the electron transport system

C '.he K_’[ebs Cycle
D e oroithine CyCIe ] inner membrane sphere
~___ 2 matrix

\\\
HELP 3 base

EE Kribs cycle is a complex of nine reac”

NS where two molecules of ace | CoA are |
Oddised to CO olecules of acely s - ot
‘ s in
What occur
ned Questfions

K Frequently EX0™

level 1000 n:
WMCQ with HELPs f 177
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3 |

T 1 : -—--TJ""
o {rebs
’””,)’f electron Kr |

[ ADI cycle

‘ : ort

| A | gynthesis | ransPTT |~ ——
{ 4 synlhes
e L — T Krebs

-“lj ADP glyCOl}’SiS Cycle

-
}

B .
synthesis

" \TP Krebs electron

(C sw‘llhesis cycle transport

M L1 '

' ATP Krebs glycolysls
!_DJ synthesis cycle

HELP

The electron fransport system occurs in 3,
and is coupled to proton fransport across the
inner membrane (1), generating the profon-
motive force, powering ATP synthesis. Krebs
cycle occurs in the matrix, where two mol-
ecules of acetyl CoA are oxidised.

Q18

The diagram summarises the pathway of glu-
cose breakdown.

hexose
41
triose phosphate
12 3
pyruvate ——— Jactate
\)
acetyl CoA
14
6C compound
15
H,0+CO,
Which two steps result in a net increase of ATP?
A 1and 3 B 1 and 4
C 2and4 D 2ands
HELP

i\rTF;dfo}r‘moﬁon occurs both gt 2, where glyc-
mc:e.e yde-3-phosphofe is converted to pyru-
i and qt §, where the six-carbon com-

Pound, citrgte, re|
1] , e eases w i
the Krebs CYCIQ, ater ond C:( )2 in

| %1 -
1<l 1000 Biology MCQ with HeLps ? 178

B | .
I.(esplrhl
n

Q19 ;
The diagram sh.mm

Pir, nfor.

substance §
(Pyruvate)

CO: 2H
acetylcoenzyme A

/J \ Coehzyme A

substance U
(oxaloacetate)

a ketoglutarate

How many carbon atoms are in each of the sub-
stances S, T and U?

S T U
A 2 5 3
B 2 6 4
C 3 4 6
D 3 6 4
HELP

Pyruvate is a three-carbon compound. Ox-
aloacetate, a four-carbon compound, com-
bines with acetyl coenzyme A (two-carbon)
to form citrate, a six-carbon compound.

Q20

Both glucose and appropriate e
essary for the process of glyco

Which additional compound must al
present?

A acetylcoenzyme A
ATP

B
C pyruvate
D reduced NAD

ions
Frequently Exomined Questio
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P
ﬂﬁ/l:/l glyc0|Y5is' 2 ATP must be hydrolysed for
n phosphorylahon of glucose to fructose

| 6-bisphosphate:

o

s exercise, changes occur in the

—

Topic 6(b) Respiration .

Q23

The complete oxidation of o
vields 28g0 k] ;()lfd::ltll:',r" ()r'I(')l“”
phosphate molecule l"()gz)\hl)}’ ke
Energy per mole,
molecules of ATP

breakdow
akdown of each glucose molecule

mole of glucose
addition of one
requires 30.6 kJ of
In aerobic respiration, 38
are formed as a result of the

‘vig)ol'()“ N AT, 2 .
After U= e, Compared with ‘at rest' condi- Which figure )
quscle HSSE he changes be? e acrobic respi best represents the efficiency of
I hat will the changes be! C respiration in trappj
rjons WH leased by ) apping the energy re-
- Sed by the glucose molecule?

— | glvcogen ATP lactate pH
/ — : i\ 23%

A decreased slecreased mcrcascd decreased B 36%

B decreased increased increased increased C 400

C increased increased increased increased b

D increased decreased decreased increased b g0
//

HELP
HELP The total amount of energy used in forming
HELT
38 ATP = 38 x 30.6k) = 1162.8kJ.

During vigorous exercise, the glycogen store
in the muscle will be used to produce more

ATP deplefing the store of energy in the
muscles. Lactate in the muscles will increase
because some anaerobic respiration will
occur, resulting in a decreased pH because
of the presence of lactic acid.

Thus, the efficiency of aerobic respiration is

1162.8/2880 x 100% = 40%.

Q24

In mitochondria, where do the reactions of the
electron transfer chain occur?

A in the inner membranes
sz B in the outer membranes
Which substances enter and leave a mitochon- ¢ in the matrix
drion during aerobic respiration: D Dbetween inner and outer membranes
enters leaves
A acetyl-CoA carbon dioxide HELP
B ADP lactate The electron transfer chain o;curs II-I"] the inner
mitochondrial membrane, where the compo-
C glucose reduced NAD e a5 coenzyme Q occur
D pyruvate ATP
25
HELP .
I . i Six tubes were set up as shown in the table.
Pyruvate is the end-product in glycolysis, .
enters the mitochondrion and then is €on- tube conten . N
verted into acetyl CoA, which undergoes 1 glucose + homoiem(sif.d animal ce
Krebs cycle and finally results in ATP forma- Jucose + mitochondria -
fon, o inally g glucose + cytoplasm lacking organelles
4 vate + homogenised animal cells
5 vate + mitochondria olles
g pyruvate + cytoplasm lacking 0rgan

W
Level 1000 Biology MCQ with HELPs 7179
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S anal)’sed to

le wa .
 each samp bon dioxide a0

. cubation ‘
Qf:e:nl:s: , presence of car
ete
i e
i actate most likely to b

n which tubes is 1
pn‘sontl‘

A t1and3 only

B 235 and 6 only

c 3 and 6 only
p 4 5and 6 only

S

HELP
Lactate is produced i :
which occurs when aerobic respir
hibited. Aerobic respiration requires
dria which is present in homogenise
cells but absent in cells lacking organelles.

n anaerobic respirafion
ation is in-
mitochon-
d animal

Q26

The electron transport system in cells is directly
coupled with

A hydrolysis of hexose phosphates.

B production of pyruvate.
C reduction of NAD.
D  synthesis of ATP.

HELP

The reactions in the electron transport chain
pumps protons (H* ions) across the inner mi-
roch?ndriol membrane, setting up a proton
gfraduenr. ATP synthase couples the diffusion
tc> p}r}otons down their concentration gradient
o the phosphorylotion of ADP to ATP

duced by the arbon dioxide oy
compl € pro-
of pyruvate? Plete oxidation of ops mole
A 3 B
C 4 D 3
6
HELP
One mole of

Q8

.-..W'Qh 1

What happens to most of the re; —~—_
ecules in cell metabolism? Uceq Na fn»
A They act as oxidising agonts | 0l.
B They are oxidised in mitOChonlymlysis
3 ( . .
formation. | ria) Ay
¢ They are oxidised in the Calvip
p They combine with SUCCinic g Cycly
of the Krebs cycle. Id g -
HELP I
Reduced NAD are oxidised viq react
the electron transport chain, which " c'::nsl in
Upled

with ATP production.

Q29

Which of the following pathways outlineg
order of events during aerobic cellular regp; e
tion? o

———

Q\

first y last

-7

glucose — triose phosphate — PyTuvate
— Krebs cycle —» CO, + H,O + ATP

B glucose — ftriose phosphate — pyruvate
— Krebs cycle — CO, + H,O + ADP +
Pi
C  glucose - hexose phosphate — pyruvate
; Krebs cycle — CO, + HO + ADP +
i
D glucose — hexose phosphate — pyruvate
— Krebs cycle — ethanol + CO, + ATF
HELP

Glucose is converted to hexose phosphafé
which is broken down to triose phOSPh"fe’
which is subsequently converted fo pyruvare
Pyruvate enters the Krebs cycle, produc®d
carbon dioxide, reduced NAD and ATP Re
duced NAD enters the electron transpO
chain, where oxygen is reduced to water @
ATP is produced.

. stion’s
Frequently Examined Que
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30

wpal is oxidative phosphorylation?

,dditi of phOSpllale to ADP using energy
A sined bY transferring electrons along a

chai
ition of phosphate to ADP using energy

B add .
ained by transferring electrons between
chlorophyll molecules

C addition of phosphate to glucose in the first
step of glycolysis
oval of phosphate from ATP with the

D remnt
nergy for work within the cell

release of e

HELP
/ .
A is oxidative phosphorylation. B is photo-

phosphoryloﬁon, C does not involve redox
reactions and D is dephosphorylation.

@

Where are the enzymes located which are in-
volved in the chemical reactions which occur

during glycolysis?
A in the fluid matrix of the cytoplasm

B in the mitochondrial matrix
C on the cristae of a mitochondrion

D on the smooth endoplasmic reticulum

HELP

Glycolysis oc
occurs in the mitochondrial matri
electron transport chain is sited in the cristae

of a mitochondrion.

Q2
What is the function of molecular oxygen in cel-
lular respiration?
A" to combine with carbon to produce carbon
dioxide
B :
to combine with glucose to produce car
bon dioxide
to combine with hydrogen to produ

to oxidise ADP to ATP

A
Level 1000 Biology MCQ with HELPs f 181

curs in the cytoplasm, Krebs cycle
x and the

ce water

——
et e
—

Topic 6(b) Respiration l

HELP
Molecyl
ar oxygen is the f;
lor e final elec
l of electrons fha are pas Jron CaeRp:
electron trg passed down ihe

shonflatio nsport .choin of oxidative phos-
pcvlation, combining with hydrogen |
O form water, ydrogen ions

Qs

Whic ,
for & l:tchal.lges qccur when the electron trans-
ystem in animals is inhibited?

lactate

OXVEE
concentration cons):lli;llion Krg gtsl V%’CIC
A decreased decreased increased
B decreased increased increased
C  increased decreased decreased
D  increased increased decreased
HELP

When the electron transfer system is inhib-
ited, aerobic respirafion cannot occur and
anaerobic respiration occurs instead. Anaero-
bic respiration does not make use of oxygen
and it makes use of pyruvate, which occurs
at a stage before the Krebs cycle, to make

lactate.

Q34

Which type of mammalian cell does not carry
out oxidative phosphorylation?

A cardiac muscle cells

B liver cells
C neurones
D red blood cells

-

HELP

Red blood cells
tochondria to ma
globin, hence increasing
oxygen. Without m
hosphorylation cannot occur.

have no nucleus and no mi-
ke more room for haemo-
the carrying capac-
ity for itochondria, oxida-
tive p

Frequently Examined Questions ‘
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Q35
In the conve
of pyruvate

g0 to two molecules

0
f gluce !
rsion o | occur’

what does no

hydrolysis of ATP

A -
B ph sphorylation of hexose

¢ reduction of NAD

D release Of GO,

MELP

The release of one CO, occurs in ti%ﬁ con-
version of pyruvate to acetyl CoA. The r|e
ease of two CO, occurs in the Krebs cycle.

Q36 B

The diagram shows a respirometer used to mea-
sure oxygen uptake by woodlice.

syringe

3

perforated
basket —

woodice —M

filter paper —
wick
X—Y

I

manometer

What is X?

A

buffer solution to control the pH

B lime water to indicate the presence of
carbon dioxide

C  potassium hydroxide solution to absorb
carbon dioxide

D water to control the humidity
_—

1

|

A Level | i ,
- 2ve! 1000 Biology MCQ with Heps
\

The woodlice toke UP oxygen and then they

give out carbon dioxide, To prevent this buyild

vp of cO , potassi . .
! T g oo il obsor

complication from the C

the wood|;

O, comi
ice. 2 Ing out of

? 182

Q37

o Py,
i I o
The diagram showsg , Foant _
lo measure gaseoyg "XCflaI::rometer th ‘
apparatus is maintajp e at : M pe, ;:t Iy,
ure: © Omggy
l‘:rn‘ ik
.
syringe —| .
i EV
X I
perforated \\
basket |
peas —ed - |
f)m
filter paper - ey
wick™ ]
potassium—4
hydroxide S,
solution — ]

What happens to the
the fluid level at y?

8aS pressure at x ad
0

—
gas pressure at X | flujq level at y
\\
A falls Tises
B falls falls
C rises rises
D rises falls
L
HELP

Potassium hydroxide absorbs whatever cor
bon dioxide is released during respiration.
The gas pressure at X will fall as O, s
absorbed during respiration. This would cause
the fluid level at Y to fall and try to fill he |
loss of pressure at X.

Q38 |

Where does ethanol formation occur 1o &

yeast

cell? |

A

0O =

cell vacuole
cytoplasm

Golgi apparatus
mitochondrion

esﬁof‘s ‘

: Qu
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ﬂ' . g|ycolysi5 occurs in the cytoplasm of
Slr;lc5 ond not the mitochondria, the pyruvate
ce 4 remain in the cytoplasm for the con-
:'::sion to ethanol during anaerobic respira-

tion.

39

oh diagram shows a simple respirometer.

—

drop of liquid
in capillary tube

tbe X— |
%L.'_- small

wire gauze animals

basket

- _—3—carbon dioxide absorber

The changes in gas volume in the tube are mea-
sured at intervals.

gas volume gas volume
time with without

(minutes) | carbon dioxide | carbon dioxide
absorber (cm®) | absorber (cm®)

0 0.0 0.0

10 -0.4 -0.1

20 -0.8 -0.2

30 -1.2 -0.3

Tube X contains 2 g of small animals. What is
the carbon dioxide output per g per hour for
these organisms?

A 09 ome B 1.8 cm®
C 24 cme D 48 cm®
HeLp

1.8 am? of carbon dioxide output for 60 minutes

'om 2 small animals (2 g).
For 19, there would be 0.9 cm?® of gas.

A ley .
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Topic 6(b) Respiration l
Q40

The growth Curve shows the ¢

of a yeast populatj '
) pulation maint
bic conditions. !

: hange in the size
ained under anaero-

gle;\;lhich stage of growth is there the greatest
Tate of ethanol production per cell?

C

yeast population size
&=

time

HELP

Ethanol is produced by yeast in the main
growth phase of the yeast population. After
that, the ethanol accumulates around the yeast
until its concentration rises to a level that
prevents further growth. At this stage, the
ethanol will start to kill the yeast.

Q41

The diagram shows some of the reactions fol-
lowing glycolysis during aerobic respiration.

How many carbon atoms are in each of the sub-
stances S, T and U?

substance S

cod | “2H
[acetylcoenzyme A |

coenzyme A

substance U substance T

Frequently Examined QuesﬁonsJ

Scanned by CamScanner

T ————————

e
Eamama e I SRS

B
£



HELP
Kreb's cycle:
Substance (3C-pyruvate)

Acetylcoenzyme A
/ Substance T
Substance U (6C-citrate)

(4C-oxaloacetate)

xR~

Q42

The diagram shows a mitochondrion in a cell.

cell surface
membrane
1

2
3
4

Where is ATP produced from ADP during res-
piration?
A 1and2 only

B 1,2 and 3

C 2and3 only

D 2 ,3and4

HELP
1: Cytoplasm
2: Cristq
3: Matrix

enter the
moh’ix Vio

A Leve| 1000 Bio
logy MCQ with
HELps
184

B | RQ : 1
the stalked granules. This flow Dlruﬁ‘n\‘
Q

force to combine ADP . Qs ;
phosphate to form ATP With the i:()?ﬁv'“g
%

Nig
Q43
The diagram shows a simplg )

drop of fluig

| mer{— animals

- _j_ potassium hydroxide Solutign

What is being measured by thig aPparapyg
A carbon dioxide productiop '

B carbon dioxide producti

O minyg |
uptake XVgen

C  oxygen uptake

D  oxygen uptake minus carbon dioxige pro-
duction

HELP

Potassium hydroxide absorbs carbon dioxide,
Therefore the instrument measures the oxy
gen uptake by the animal without the carbon
dioxide produced by respiration.

Q44 S ]

Intact mitochondria are mixed with a solution
containing DCPIP, succinate and sucrose. The
enzyme succinate dehydrogenase in the mﬂ?};
chondria oxidises the succinate and the DC?

is a hydrogen acceptor.

Why is the sucrose added to the reactios ™
dium?

A To act as a hydrogen donor.

B Toact as a reducing agent.

€ To maintain the osmotic bala“c.e'

D To provide energy for the reactio™

. estio”
Frequently Examined Q
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o

"ﬂf 50 ,wn,mdm ing sugar that can help

ose ! -
‘.rﬂu osmoli¢ balance DCPIP accapts
n‘]”
;,ydm!l‘m from the osadation of sucanate, which
the |\de’$l"” donor.
1]

"
40 :
% ( the {ollowing 18 a molecule formed in

mich 0 for
MN&” 1¢ pnthwuys by the equal splitting of a
Imvhl‘ ,nrlal‘vd hexose into two halves?
JospPE

| tyl coenzymt A

bisphosphate

jctose 1,6-
hosphate (RuBP)

frv
ribulose bisp

{riose phosplmtu

HELP

Acetyl coenzyme Ais a two-carbon compound
that is formed from combining pyruvate with
coenzyme A Fructose 1,6-bisphosphate and
RuBP are both not formed from splitling of

hexose sugars:

w
s the reversible conversion of

The diagram show
ate dehy-

pyruvate to lactate by the enzyme lact

drogenase-
reduced NAD
THa NAD THa
c=0 CHOH
| _ NAD _
o0 reduced coo
pyruvate NAD lactate

pition of lac-

What would be the effect of inhi
cell under

tate dehydrogenase in a mammalian
anaerobic conditions?

A A decrease in cell pH, due t
lation of lactic acid.

B
gf ‘Lezrlgiflse in glycolysis, due to the 1

?;;ncrease in ATP production, due to in-
Au sed amounts of reduced NAD:
duelltlcr?ase in activity of the Krebs cycle
0 increased amounts of pyruvate:

o the accumu-

ack

X Level 5
1 . P
000 Biology MCQ with HELPs 18

HELP

UH’I‘H) QIY(_()]yc,,p '}

e 5, the Krebs cycle an
f{nmm:r,/l\lp production will nz;t occ:;jr 53::1:
e );:) ?rmdm()ns as oxygen has to b;
ot 10 '): the final hydrogen acceptor
i C; ithout lactate dehydrogenase, gly-
s nnot occur since the reduced NAD
ol ¢ nverted back to NAD. Thus, there

isutticient NAD as hydrogen corr,iers.

Q47

The diagre ' " '
m:i( (h.u\;}\r/.;m lshows some of the stages of respi-
ation. 1ich mole i
v »cule co
ration, ntains four carbon

glucose

CO2

acetyl coenzyme A

D] Krebscycle [B

CO2 CO2

HELP
Molecule D has to have 4 carbons sO that
it can combine with the 2-carbon acetyl co-
enzyme A fo obtain a 6-carbon compound,

which is molecule B.

a8
to measure

shows apparatus used
ate of small animals.

capillary tube

The diagram
the respiration T

Frequently Examined Questions ’
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cli
ghould th
and why? /
h
e //,LL’/

clip
N l 1o allow entry of air

' 1
f o to allow for temperatt T e
- to measure output of car

closed ake of oxygen

B

N wre upt

D closed |10 meast

Bl B osed | - —— .

b I

HELP
If the screw wa vl
atmosphere would enfer 1 .
ence the reading of the fluid movement i

capillary tube.

s left open, oxygen from the
he tube and influ-
n the

Q49

ATP can be formed by oxidative phosphoryla-
tion in the electron transport system and by
glycolysis.

In the complete oxidation of one molecule of
glucose, approximately what percentage of ATP
is formed by oxidative phosphorylation?

A 10% B 25%
C 75% D 90%
HELP

Oxidative phosphorylation contrib
utes 34 ATP
out of the 38 ATP produced per glucose

molecule, which i
o I<cult: which is 89,989 Glycolysis and

rebs cycle contribute 4 ATP

re fluctuations |

1 | reduceq NADp used
T %

Kerbs cycle
Kerbs CYCle
Calvin C}’Cle

HELP ity 1
Candidates are reminded 'S
is used in photosymhesis . at reduc.3
is used in respiration_ Onl l Wher, dNA\D
whereas the K WY Qlycop €0 !

rebs cycle Olysig s NAD
Tateg AT@-S A
p b

Q51

During anaerobic respiratiop ;

pairs of hydrogen atoms Teleaseq mam“lals

sis are accepted by NAD dllring Bl thy

To which molecule are the i .

atoms then transferred? Alrs of hYdrog

A coenzyme A n

B lactate

C oxygen

D pyruvate

HELP

Lactate is only formed
molecule accepts the hy
the reduced NAD.

doﬂer the Pfruval
rogen atoms from

92

At which stage in the oxidati
ge | ation of
both ADP and NAD required? 7 Bl
hexose triose
phosphate phosphate

VC

pyruvate
4D

acetyl coenzymeA

A
glucose —

HELP

NAD is required to accept the e
gen produced when glyceraldehYde'
3-phosphate (PGAL) is converiedP'?s
glycerate-3-phosphate (PGA! o
required to accept the phOSPh"fes t
will form ATP when PGA con*®

pyruvate.

[

osfio® |
Frequently EXW
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< _ . ' -
; assgbo pl‘ﬂc“ﬂ role of oxygen in cell rospi-

’
@ the final hydrogen acceptor in the
'nm lranspnri chain

) X
¢ abine with acetyl coenzyme A to form
© O the Krebs cycle

th carbon from carbohydrates

) (’ﬂmhmp wi . o
X form carbon dioxide

to 1V : . ,
10 oxidise reduced NAD in oxidative phos-
D sporylation

=5

as an acceptor of hydrogen

on serves
s formed at the end of the

s that water |
electron wransport chain.

U ———————

o B

Which statement about anaerobic respiration is

comrect?
A Animals
production of ATP.

are unable to use lactate for the

glucose, eth anol and

. 3 Fomone molecule of
1d the same amounts

lactate production yie
of ATP.

(  From one molecule of glucose, ethanol pro-
duction yields more energy than lactate
production.

D Yeast is able to respire ethanol for the
duction of ATP.

pro-

- HELP

——

Condidates are reminded that ethanol can-
ot be further broken down to produce ATP,

'y :
f ::e only ATP produced is through glycolysis,
f us ethanol and lactate production during
ancerobic respiration yields the same 2 ATP
' Molecyles,
/

1:

o

1 .
000 Biology MCQ with HELPs £ 187
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Topic 6(b) Respiration

01 D
09 B
(017 €
25 (.
Q33 C
J41 D
49 D

J2 B
Q10 C
18 D
26 D
34 D
42 D

J50 C

Q3 C
Qi1 D
Qig D
27 B
Q35D
43 D
051D

-

k\

M (WAl

N\

O W oW e

N

% C Q7D g
Q14 B Q15 C Q16 b
Qz2 D Qz3 C Q24 A
Q30 A Q31 A Q3z C
3% B Q35 A Q40 B
Q46 B Q47 D Q48 D
Q54 B
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CELL
TOPIC 6

l tructure, Ro
6(c) S

L \

JLAR PHYSIOLOGY AND BIOCHEMIg g,

les and Functions of Membran. ’

\ hould try to answer on your own before resorting o HELP
RIUNRIAIN

Q!

}l i [ 3 ¢ 8 is
i W« . 1 ‘ll )

0.01 nm

0.10 nm

=

1.0 nm

o

D 100 nm

HELP

The cell membrane consists of a protein and
bilipid layer, with a thickness of about 80 4 .
The best electron micrographs of animal cells
reveal 2 dense lines (lipid layer) of about
204 each, separated by q lighter band
(protein layer) of about 35 i .

lu = 1905

Inm = 10%m

therefore, 14 = 10 nm
804 = Bnm = 10.0 nm

Q2

The diagram below represents

K a current model
of the structure of a biologica

1 membrane,

?n addition tg the structur
1S also present. In which
» Or D, s thig found?

es shown, cholesterol
one of the areas, A,

LA Lev

1000 Biology ey i HELs £ 488

HELP

Cholesterol occurs 1 the

hydluphnhu Jas

lipid bilaye, ang
l”(””'

of the membrane’s phosphe

helps 1o maintain mem structyre

Q3
The diagram below represents

structure of a bhiological membrane.

J )
HAANCe AR

J UL, o

Which one of the structures, A, B, C or D, will
carry oul active transport from the cell?

oulside

AR
o111

mside

HELP

The transport protein C spans the membrane
and consists of 2 binding sites at the exterior
and the interior, each being capable of bind
ing the substrate that is to be transported
When binding occurs at one side, a conlor
mational change in the protein occurs, d
lowing the substrate through to the other side

Q4

" 1 o { Z- “[
The diagram shows three zones, X, Y. d'n-;Ilay(‘f
a membrane protein in the phospholipic

ARAARR(T ARAA
UKW, |

Frequently Examined Questions ,

Scér;]ed by CamScanner
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o maintain its relative

rotein t

hem petween zone Y and the
n

P % lipids
pb"spho 1s bet ween Zone Z and the cyto-
jonic bo”
f plﬂ5‘“ s of h_vdrophobic amino acids
ot v
( l 0n€ Y h dmphobic amino acids
i umbers Of y
n
W X
I g 20 I
////// o
//V‘/‘V
W s has a hydro-
holipid membrané a hy
/The Ph?sferiof The intrinsic protein shown
phob'C mmosf hydrOPhObiC amino acids in
has "‘1{650 o 1o maintain its position in the
oné
memb“’”e'

] component forms pinocyti vesicles?

(plasma membrane)

( lysosome
) pucleolus

-

B
Pinocylosis is the non-specific uptake of small
droplets of exracellular fluid by vesicles that

sise from the invagination of the plasma
nembrane. This process oCcurs SO that sub-
slnces may be exchanged between the in-
hacellular and extracellular environment.

b

The g
abe.d‘agram shows a model of the structure of
Wlogical membrane.

|

l
i
L
i
1

e

il gceAnn| (AN

|

I,
B
E iology MCQ with HELPs 189

Topic 6(c) Structure, Rute.
) Structure, Rol T
' 08 and FUn ———

ctions of Membrane ‘l

Which labelled part would
res

of
small, lipid-ingolubg mol trict the movement

ecules?

HELP

A repre
bilprd by roPhobic inror of
rane, restricting the entry oef

small, lipid-in
-insol
molecules. oluble (non-hydrophobic)

Q7

Which teéhni )

nique provided the pri .
for the fluid mosaic model o};mtr;aly evidence
brane? e cell mem-

A cell fractionation
B chemical analysis of membrane proteins
C chemical analysis, microscopic staining

D freeze-fracture

HELP
The freeze-fracture technique allows the 2
faces of the cell membrane fo be separated
and examined under electron microscopy. The
membrane is frozen and fractured by a sharp
blow, splitting the membrane info the two
phospholipid leaflets, showing the membrane

model.

W/
ove into red

By which process does glucose M
blood cells from the plasma’

A active transport

B endocytosis
C facilitated diffusion
D 0SIMOSiS

port occurs by the glucose 'rranj-
i tein), W ich moves giv”
ol ) radient from

concenfraﬁoﬂ
oplasm of the cell

Examined Questions

Frequently
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o nd in an organ in

The dia
the body.

gram shows a cell fou

} microvilli

', @_‘___.._nucleus
QL

From its structure, what are the functions of this

cell?

A uptake and transport of fluids against a
concentration gradient

B intracellular digestion and transport of
products

C phagocytosis, pinocytosis and secretion

D  secretion and transport of mucus

HELP

Microvilli are extensions of the cell surface
which greatly increase the surface area and
enhance the absorption of fluids fo the cells,
e.g. glucose. The abundance of mitochon-
dria shows that the cell uses a lof of energy

to serve this purpose of uptake against a
concentration gradient,

Q0.

The diagram Tepresents a cell mem}

rane.

outside of ce]]
C
A B /

by

h usion i
of CI-
Outside anq the inside of the cl;)lrll:

I0pHe M= = e e s Ana FUnCﬁOhN
Melhbr
Qne

Hililj

HELP

Charged ions like Cl- ions
ecules' are repelled by the }?nd Poly,
gions in the middle of th YdTOph My,
€ mem Obl
they can only trave| througf, :

such as A that span Acrogs tl}:“
brane.

Q11

The diagram reprem
e

ture of a biological membrapg Stryg,

AR AR5 e
LI C T by

Which label indicates hydrophobje
chains?

hydl‘ocarbon
wee

The hydrophobic tails of the lipid Membrane
are represented by B. These restricts the enf
of small lipid-insoluble molecules, and moirlz
tain the membrane structure,

Q2

The diagram shows the fluid-mosaic model of
membrane structure. What are X, Y and 2

Z

Aifrrcre e

o BB JUUUITEY| o

X Y Z
A lipid carbohydrate ~ protein
B lipid protein carbohydra®
C  protein carbohydrate  lipid
D protein lipid carbobyd*

; gsﬁons
Frequently Examined QU
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1o the hydrophilic hoads o the
| moled ules. Y shows a periph
whilst Z 18 0 carbohydrate chain

pre eln

ﬂ aler®

gpholiP
Q‘“l

4 some of the main structures
membranao.

\ show
the

coll surfaco
K|

Which o structures, when hydrolysed, would

clease amino acids only?

A land 2 B 1 and 3
( 2and 4 D 3 and 4

would break

2 and 4 are proteins, and hence
| is phos-

down to from amino acids only.
pholipid, which consists of fotty acids, glyc-
erol and a phosphate group. 3 is glycopro-
tein, which has carbohydrate as well as pro-
lein components.

Q4

?:'a:denti(;a] samples of plant tissue, cach with

in fuue: (?Olential (w) of -700 kPa, are 'plac.ed

Uces fu]llﬁerem solutions. Which solution 11
plasmolysis within the tissue?

solution W
P —— SR
A -700 kPa
J B -1000 kPa
' C -400 kPa
D | -200kPa

e
‘1

{
Mo
/i \&%'oev MCQ with HELPs £ 191

| ol

i ‘""KIUIQ‘ "
HELP

|

Alm Nssue hag ¢ wiiler
W 1solanic 16 the lis

lends 16 lower the waq

the mos negative (hy
solutes in i, causin

potential of - 700
kP
sue. Addition of miu?q

tor potential Therefore
pertonic) will have more

yOlule ns J JI ,
( " ]' WOyl !)ﬁ ”\0

answer B (21000 kp

a) Cand D o
Ypolonic 1o the hssye, causing water t:’r:o'h
in, making it more turgid instead ”

Q15

Which part of a phospholipid molecule contrib-

“":.i lll“.'il t‘) l}‘ .‘, e .

A

B hydrocarbon chain

plycerol

C  hydrophilic head

D phosphate group
HELP o
g n |
long chain
M of hydrocarbon phospholipid
structure
e, hydrophilic
asphaje } head )
Qe
ant cells

The water potential of three adjacent p

is shown.

: ?
ich direction will water move:

i: Wl;rom cell X to cells Y and Z
p from cell Y tO cells X and Z
¢ from cell Z to cell X
p from cell Z to cell Y

Frequenﬂy Exomined Questions
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ar
ember tha! wate
n area of higher

s of lower water
1.e.

; Ccnd'do'es
md«g»‘(!& Clw”
water ‘“\,gnhnl

should well rem
ys move from 0
(0 kPa) to ared

(more negative,

4000 kPa)

rh"""n"di
S

](\\O Lpn und

6 interfere with
in cell metabo-

Q17
:;‘1):3;::11:“0n and us
lism | .
i the e of polsivs oty be
?l‘r:il::]e‘iila:;l:ltl t(l)ue solute normally enters by

anide is known t
1 cvanl o of ATP

A active transport.
B diffusion.
C  osmosis.
D

pinocytosis.

HELP
As potassium cyanide caused the solute to
remain in the cell, it can be deduced that
the solute is no longer actively transported
out of the cell. Therefore, the solute would
enter the cell via diffusion down a concen-
fration gradient, since it normally has to be

actively transported out of the cell against g
concentration gradient.

Q8

A pla.nt cell is placed in 3 solution with 3 Jess
Degative water potentia] Which change occurg
in the cell and what causes the change?

cause

l change

|

' cell becg i i
|a|ce mes | solution d
, more flaccid out of the i:fgllses
B | cell becomeg water diffygeg
| more flacciq out of the ¢g]

c | cell becomes

Solutiop g;
- More turgiq int(l:)l té(e)ﬁ Hifuses
D | cell becomeg i
___| more turgiq g?éege(li;ffuses

f A Leve| ]0()0 B
T 'OIOQY MCQ Wi
h HELps @
192

-Topic 6(c) Structure, Roles and FundiOns b

HELP

If the solution has less n
fial, then there are less g
and a higher concentrqt
induce movement of wate, fro
into the plant cell. Thereby,

turgid. The movement of mole
refer to water molecules, ey the

Q19

The diagram shows a generaligeg an;mal

f .
Moo
1 E
e'gCIﬁVe or
i‘;”'es N the 330".3”‘
n of Wate, Thi:hon
m wi|
the S0 Uﬁar:

moking H’\e ol
Woulq

CUles here
N gy

SOlutio

—

——

cel]:

Which structure would be involved iy fi’e final

secretion of digestive enzymes

HELP

from thjg cell?

-—_

_

Qo

The digestive enzymes are formed in the o
toplasm on the ribosomes, and then locdlised
in the lumen of the rough ER. These profeins
them migrate to the Golgi apparatus in the

membrane-boynd vesicles, A, ready fo be
secreted.,

What is the role of cholesterol in the cell surface
membrane?

A

B
C
D

to assist active transport

to assist facilitated diffusion

to provide hydrophilic channels

to regulate fluidity of the membrane

\ esﬁons
Frequently Examined QY
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o B

" o0l makes the membrone less luid o
v C"‘“‘ pﬂa'u,p; and more fluid ot lower
W pores Proteins plny o tole in 0ssisting

)
*nmﬂ“i"”’ across the membrane

Q!
‘mch P
active
diffusion
md(,cymsis

F0COSS enables proteins (o enter colls?

mmspoﬂ

!“’D.ﬂuswn involving the movement of ions ond
Jar molecules through the cell membrane

s slow. Proteins can be broken down to such

o form. Endocytosis involves uptake of ma-
erials 1in bulk, osmosis is in reference to the
possage of water. Active transport enables
proteins (in the form of amino acids) to enter

cells faster.

@

What is the approximate width of the cell sur-
face membrane?

7.5 nm

75 nm
7.5

= e -

75 pm

———

HELP

—

The cell wall is 10-80 nm.

The cell membrane is thinner than that, about
7.5 om,

A _ .
measurement in um will be considered to
190 thick for a cell membrane.

l'l'.'" ’)‘i) "‘n_p h”.’ 'I,C“

Wl ¥ uretie
8" ] ‘} Qf’.
Harbrare

Questiong -

523 and 24

. re
following information fer 1o the

Substy
nee
o X (a8 mineral mj is activel
AIvely trans-

' ' u ' "I ( /

wore placod
n media ¢
. onla
contrations of X for an hm‘m““ differont con.
11

l h‘ I “ nig (¥ L) ' oan ¢ Wias 'h‘“
] [ L 'l ‘l "
”" in e " All i ,‘ ' I "ll' ’li M"N‘"' weure
( ' / L) M L ¥

'""i"'l”“"" l" ' "« “’ p
1 h I"“' Ve I 1] " h

0.04 1

0.001 0002 0.003 7004

concentration of X in the external

023
From the information given above, which one of

the following would account for the level region
of the graph indicated by the letter Y7

A A respiratory inhibitor had been introduced.

B  As the internal concentration of X rose,
more of the substance was metabolised.

C  The active transport carriers had been inac-
tivated by a non-competitive inhibitor.

jve transport carriers had been

D  All the act :
operating at their maximum rate.
-
HELP
a the graph indicates that the

The region Y on
maximum amount of X that can be trans-

4 This is because all the bind-

orted is 0.04. '
ipng sites on the active transport co';::rs for
the mineral ions have been occupt there

is a saturafion of the carriers.

l:mw

|
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Q24

Which one
concentration O

relative to the e
tained by active

maximuim

ar solution
be

of the following is the
{ X in the intracellul
«ternal solution that can D
mair transport in these condi-

tions’
A 4 times B 5 times

C 10 times D 20 times

HELP
Under such saturating conditions, the intra-
cellular concentration of X 15 0.04, whilst the
shon of X in the external is 0.002.

concentrc
Thus the ratio of the 2 values is 0.04/0.002
20 hmes.
0 I —

The table summarises methods of movement of
substances.

‘ movement movement
does not always
, always involve
! involve passage
’ passage of
of substance | substance
through through
, membrane | membrane
energy provided
only by kinetic 1 2
energy of
particles
energy provided
by hydrolysis 3 4
of ATP

What do the numbers in the table represent?

Topic 6(c) otruciure, ROIES QNG Tunclions of M\\
e .
’“bm“e )

HELP
Diffusion and osmosis is the
molecules down their C‘JnCemmn;: ®Mer, of
and does not require energy pfov(:jn Adigy,
Osmosis refers specifically 1o 'h(-' od Y ATp
of water molecules across ¢ mer‘ntmov&menf
agocytosis and active transpory r)rone Ph.
ergy provided by the hydrolysis of eA(%Unre en.
fransport occurs through protein cf, A
transporters, and hence must necess ann
across a membrane,

(.hve
els o
Orlly OCCUr

Potassium cyanide is known to interfe\
the formation and use of ATP in cg]]

lism.

If the use of potassium cyanide resulteq ;

accelerated entry of a solute into a ce] itu:nan
» 1t ma

be reasonably assumed that, under normy) .
cumstances, the solute enters by cir-

re With
Metaky,.

A  active transport.
B  osmosis.

C passive diffusion.
D

pinocytosis.

HELP
Under normal circumstances, the cell must
have sodium pumps (Na*/K* ATPase) which
actively transport ATP into the cell. When KCN
is added, the carriers are destroyed, thus ATP
can enter freely.

B 1 2 3 4
A | active transport | diffusion 0Smosis pinocytosis
B diffusion 0SMOSis pinocytosis active transport
C 0Smosis pinocytosis | active transport diffusion
D pinocytosis diffusion | active transport 0smosis

 Level 1000 Biology MCQ with HELPs f 494
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ord

S f_«"‘ o »
Ql’/ i tissue were inmersed dna vangg

L

olutions of different concontrationy
- S ‘ I
Ji‘“’“‘(;um were measured before tnmerago,
.;ﬂcﬁn minutes in the ditforont solution,

t! . |

aph ShOWS the vatio o initial longtly 1
e -~ ‘

1.0
aitial length
2nal leagth 0.8

0.6

Q4= n T 1 Y———
Al Q2 Q3 Q4 0.0 O Ol

sucrose concentration/mol din

A

Which concentration of sucrose solution has the
same water potential as the cell sap?

i 01

B 0.25
C 045
D 06

HELP

When the concentration of suctose solution
has the same water potential as the cell sap,
there would be no net movement of \_vnlm
across the cell membranes of the plan' hssulo
and there would be no change in tl:u Icngl;
of the strip. For the 0.45 mol dm™ ﬁf;\?ﬂh
solution, the ratio of initial length :{mcl: OL[ .
was 1.0, which means that the leng:‘i l-

strip of plant fissue was unchang

OZL_/"'-//H}' to red

By which process does glmfosc move
lood cells from the plasma:
A active transport
B endocytosis
C  facilitated diffusio”
D osmosis
with HELP® f 195

e

. mC
\ ‘A\' Levet ]000 Bl?@//‘/

‘l )
' h \'(! ) ,\'”N '“““ ’J‘llﬂ‘ Lit ‘! 'l‘
) L} U}

Wi
WGng of Mrm'-hmru-

i

HELp {
0

Hucors Mbvey into

LN 8]
NEOlaN i

ORIy Qllnsgey
Pottang fo

I”l"“ Mo

lml Ialmnf u;"i [
0 thos gl i
”ll-ﬂlll“l'
Walory g
monl jy
CORIS el

!u‘ms (
Caes s
G5 08 an im
Wil fey colls

toc i, b
!'l”uwm

¢ Mitire
fifey ”m [ires

()29

o
sraph ahow
FAphewhows 1, tolationship betwees
(wator pote

Potontial), w, (wolute potantiyl
(Prossuro potontialy for

pure waloy,

) and
aplant cell placed iy

02
’ . X//
L\‘:' 0,1
“ /
;"i 0 v / g 1 11TH]
i‘: 0.1 /Y
7
0.2 -

What are the correct labels for the graph?

,Ax . ”\' Z

MA ; i Yy Vi

B % e Wy
C v, v Vi
D | v v v

HELP

If the plant cell is placed in water, it will
become turgid as the water from the solution
moves info il. X should be the pressure
pohmfiul as it 1s positive, As the water moves
into the cell, the water potential would in-
crease greater than the solute potential.

Frequently Examined Questions l
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an uxpurimem on

-

L 0'
Mem,,
Q3] L™ ‘\
Which group of cells, taken
plant, has been placeq in 4 S(mn, the

Q30
qults of
hows the resi D atizie. | o~
o ;T:m“ of sugars 7 e less negative water Potentjy) Mitje, w'."'n'fa
e e 7 — el l;()n |1 contents? thay, th,,‘lh i
"—PW rate of absorp
relative to glucose
Ty ' nder
Jars under u '
e aerobic anaerobic
| contitions ~contitions
| I
| hexose sugars
‘ hexc 00 "
? glucose
| 106 32
i galactose
—
| pentose sugars .
| xylose 32
| arabinose 30 30
l

Which conclusion may be drawn from the re-

' HELP
sults? —
A All four sugars can be absorbed by active Woter_ always moves from an areq of
transport. negon.ve water potential to gn areg o? o
B Only hexose sugars can be metabolised by Fn egoﬂ:e woie.r potential, Themfore, vrvnoot:
thia rat rom the solution would enter the cells gng
' o make them more turgid.
C The intestine is freely permeable to hex-
ose sugars.
D  The rate of passive diffusion of all four M_ﬁ_
sugars into the gut is similar. : - o T
& gut is similar Which pair of factors is inversely proportional
to the rate of diffusion?
HELP i :
HELP A 'Concent_rahon gradient and size of diffys.
‘Ff’asswe diffusion does not require energy, thus ing molecule.
:h;}g (i)sccur under onoeroblF conditions where B Distance over which diffusion occurs and
no oxygen to drive the oxidative surface area over which diffusion occurs.

phosphorylation process fo produce ATP From C
the resulfs, it can be seen that the rates under
anaerobic conditions are similar,

Size of diffusing molecule and distance
over which diffusion occurs.

D Surface area over which diffusion occurs
and concentration gradient.

HELP

Small molecules diffuse faster than lorge 0"
that is, the smaller the molecule, the gr.eate;
the rate of diffusion. The rate is propomOTS
fo the reciprocal of the size of the molecV®
The shorter the distance between O reglrzrf:
of different concentration, the greatel 'hz
of diffusion. The rate is Prc’podioqatance‘
reciprocal of the square of the s

. stions
Frequently Exc:rﬂ"’“’d Que
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Q’ﬂ s moved from solution X 1o .
v Wk

yant tisslll‘l‘d the cells becamo loss turgid,
Y8

ie” " vith solution X, W!lnl was the rolg.
o ,(m'nliﬂl of solution Y and why
ll ” ’ ’ . ‘,'
¢ o WU ange in the cells?
e the CHEE
._ﬂl-“ s —————
o poltm”“l cause of
d \"‘} colution Y change in cells
ol § — e
1 s negative water diffused in
;\ : P e .
g | loss negative | watcr diffused out
¢ | more negative | water diffused in
: ALY A H )
| more negative | water diffused out
|
L
HELP

Solufion Y has fo be more negative since water
Jiffusing out of the cells will make them less
urgid. Candidates are reminded that water
olways moves from areas of less negative water
potenticl to a more negative waler potential.

Wwhich statement about the phospholipids in the
phospholipid bilayer is correct?

A They are made up of three fatty acids
combined with glycogen.

B They are made up of three fatty acids com-
bined with glycerol.

C They form a bilayer in the membranes of
cells.

D They form a single layer in the membranes
of cells.

HeLp

The phospholipids of cell membranes align
“{“h one another, such that their hydropho-
bic tails are buried inside the two hydrophilic
layers formed by the phosphate groups. This
Produces q sheet composed of two parallel
Molecular layers called a phospholipid bi-

over that forms the fundamental structure of
Membranes.

L,

A Loyl ;
1000 Biology MCQ with HELPs f 197

lopic 6

¢ —
) J””""“""l p’;’ru T——

v ()H'J rl;rprh e
Hons Q‘ M"mbr\\]
Q35 e
)

I'he diagram fepresenty

‘ Ir o :
) },h l” -h

I surface
ecules are

part of 4 ¢q
benzene mol

0

™ E),
) @O ©)

09 0O

Direction of movement

4
-
-

Be

nzene - nonpolar molecule

Which correctly expl
A

ains this movement?

active transport through a carrier protein

B facilitated diffusion through a channel pro-
tein

C  pinocytosis through the cell surface mem-
brane

D simple diffusion through the phospholipid
bilayer

HELP

Benzene is a non-polar molecule and is able
fo move down its concentration gradient
across the hydrophobic core of the phos-
pholipid bilayer via simple diffusion.

Q36

Which combination would increase the fluidity
of a cell surface membrane?

saturated non-
fatty saturated | cholesterol
acids fatty acids
A | decrease increase decrease
B | decrease increase increase
el B
C | increase decrease decreasL
b—-—'/ R
D | increase decrease increase
il bt

Frequently Examined Questions '

k
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Q8 i

phogphn"pld molecules are pr t\

~— 'j
h,@i

4 choins membrane
HELP ont in the hvﬂ*'“m!:: sbsen!  in the plasma because
Kinks 0f® ”ﬂ"“"’*‘ bty X 'd:’ ' u"\"(!mi A .h" p()'“_r m"ups i hydmphobic ‘h
of the non-30 o choins ol the are confined to the center the . lu‘b”
he '\“‘!’v“ v e . . N : "‘q%
n the P aurated g the fatty acid chains are hydropp.. e
fofty o Jocytes of un¥ h v confined to ) hili,
provent the motect Josely encvl they are ¢ ) b Cente, "hh
l"":' I. o peding "M\ﬂ ‘p Anl kinks in- nu'mhm""~ o thﬂ
bymcis WYY e Prosent .
C i f e coll ke MO o polar groups are hydrophp,,
CTONTES ""\ “\"“ ! ma p‘ &‘nk, de(’m lh(‘v are COHflﬂﬂd t() the Centpr -, ‘hu‘
brone +-9 :'w'w’ ‘r:\m“t‘lnnﬂ membrane. O thy
the Ruedity © brone N ith .
¢ in the membrone p polar groups with opposite char
Cholestero! :v,m“eéﬂu-d'fy by hindering the attracted to each other., BES ane
(:H :ﬂm‘mﬁ ol P"’“‘l’h“""“d"
cose | -
HELP
. Phospholipids have hydrophilic h
)37 Phos
k he n'lmionshil’ between the heads that se.ek water and hYdrophobug '
o dmﬂr:;m SIIml“'j;it\lnf molecules and their drocarbon tails that exclude wape,
size, lipid solubility v . _
.‘;,7,(]’“\- ::, cross cell membranes. Thq dla’}"’tt}:’r The phospholipids of cell membranes ol
of the circles proportional to the size ol the with one another, such that thei, hydrophs.
molecules. bic tails are buried inside the twg hydrophic
Which circle represents a substanc? 'that has a layers formed by 'the phosphate groups, the
large molecule size, a low solubl.hty and a is they are confined to the center of the
permeability that is greater than might be ex- membrane.
pected?
t y Q39
s . e .
® 'D In an investigation into the properties of mem-
£ branes, washed beetroot cells were shaken for
z ® oC , five minutes in different solvents. The intensity
2 A of the red colour of the solvent was then mes
& ® o P sured. Which of the following is possible?
e o intensity of colour
tube conditions (arbitrary units)
®
R A tap water at 20°C 10
Lipid solubility B ethanol at 20°C 35
o C tap water at 35°C 35
‘.>\ . .
HELP D distilled water at 45 °C 50
large molecyle size - option C js out
‘ow solubility - opf 4
~ option D is oyt HELP
grecler permeability — oy . 1 bilayer o
¥ = option B is oy Ethanol dissolved the phospholipid b'I%Y:S he

resulted in damage to membrane. e
red pigment leaked out of the beefr
into the solvent.

bow : 1
% P1e )
° FrequenﬂyExom‘i’“ed//i
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yembrane tound withiy

) ( the 0
‘w“w\i\"‘ “, of cells contribute (o their
o \ m!‘ > . of “\mpq\\\c‘\\l! are found

o
W “J\I“‘"
\ 'h gotet

“\hi‘“" \ A R
! natches the components with their
l\\\\'
i
:'“\i\»‘ y
. soparating recognizing
“nd cells oF
) ther \‘L\\\‘\‘l\'(‘\‘ self or
Ntﬂmum jons non-self
10 AR . } ;
i | 4 2
r \ l ! ' t
| R a l
n ‘ | ¢ !
e » 4 l |
C - ] + t
;- f o 1 } l
J -

 Function of components of membrane are as
follows:
| glycolipids: bind cells together into tissues or

recognizing self or non-self

.

alycoproteins: bind cells together into tissues
or recognizing self or non-selt
phospholipids: forms the fundamental struc-

ture of membranes - the phospholipid bilayer
ond aids in separation of dissolved ions

>

¢ proteins; proteins can function as enzymes to
calalyse reactions

|

NM 1000 Biolo
k 9y MCQ with HELPs 7 199

Q41

The diagra,
Membrang ¢
are “\UV‘"R_

enzymes

Direction of movement

-
-

Amino acid

Which corr : .
ment? ectly explains this i

protein

B facilitated diffusion through a
channel protein

C  pinocytosis through the cell sur-
face membrane

D  simple diffusion through the
phospholipid bilayer

HELP

Amino acid molecules will be re-
pelled by the hydrophobic core of
the phospholipid bilayer. Thus, for
amino acid molecules to move
across the membrane and down
its conceniration gradient (seen in
the diagram), it has to diffuse
through the channel protein (seen
in the diagram) via facilitated

diffusion.

Frequently Examined Questions ‘ |
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Q42

'h" ‘.('"llu"" "'-q “f (I", ne
,‘\1"1!’1('5 \" “’“““‘l“ nls are

T — "
ic 6(c) Structure, Roles and Functions 0{\\\ ‘
Topic Memb _
'bn&\l
i

e of cells contribyge t\\\\\'\»
. { at the surface o 0 they, .
found within anc £ Cﬁ()nsl

embrane
found below:

1 cholesterol

glveolipids

1 glveoproteins

4 phospholipids

5  proteins

: N
‘ i eir functions?
Which row matches the components with th

ing | st bilizing the | transporting

[T bindi izi separating sta . !
e | | b o
!i btl«t:\'sin:r ' n‘on-self | ions layer
i ) 4 . S ] S—— 2 4
PA 1 3 5
- + - +— —— 5
' 2 3 4 1

| o 4
/ C | 3 1 2 5
| i _ 1
LI 2 1 4 5
HELP

Function of components of membrane are as follows:

1

cholesterol: stabilizing the hydrophobic layer, increasing the fluidity and stability of the membrang

2 glycolipids: recognizing self or non-self or binding sites for toxins

3 glycoproteins: recognizing self or non-self or binding sites for toxins

4 phospholipids: forms the fundamental structure of membranes — the phospholipid bilayer and
aids in separation of dissolved ions

S proteins: fransmembrane proteins are responsible for tfransporting ions through membranes
via facilitated diffusion of active transport

43
The diagram represents a cel] membrane, HELP

Option A is glycolipid.

: Option B and C are integral profeins.
A [ i : f the phos-
ﬁ H ﬂﬂ ﬂﬁﬁ%ﬁﬂﬂ ﬂﬂﬁ S]FZ:;i‘:)’;dDbliSI(;;\:r‘hydrophoblc core of the p

HUUUU D Non-polar molecules are able to mOVehd;’:::
HUUU UHQ its concentration gradient across thle eyr o
Phobic core of the phospholipid bilay
OVement of gy, polar simple diffusion.

| Alevel ) )
000 Biolog, MCQ with HELPs ;320 oy
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p i f Membrane
Topic 6(c) Structure, Roles and Functions o o
Q4 C Q5 A Q6 A Q7 D %® ¢

Q1 D Q A Q3 C
QizB  Q3C Q4B Q5B Qg

Q9 A Q10 A Q11 B
Q7B Q8D QA Q0D Q1A Q2A Q3D Qup
Q25 B Q26 A Q27 C Q28 C Q29 C Q30 D Q31 B Q32 C

Q33 D Q34 C Q35D Q36 B Q37 A Q38 C Q39 B Q40 B

Q41 B Q42 B Q43 D
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e

i

I o
CLLULAR pHYS|OLOGY AND BIOCHEMISTRY
C

‘ ormonal Control and Cell

"om’ostQSIs,
signalling

your own before resorting to HELP.

| You should fry to answer on

Q1 HELP
’__—,/‘ . .
protein was t} . le to a mam- The body USUGl”y. .Uses SurP|U5, CII’CU|0t|ng
X If thi 1e only food available polf the stores before oxidising stored substrates such
me is supply of protein was only ds as glycogen. The last substrate source is
y neeas amino acids and proteins.

minimum required to supply its energ

the mammal would show an increase in the

A concentration of amino acids in the blood. Q3

B concentration of insulin in the blood.
Which hormones promote the processes shown?

¢ synthesis of glycogen.

p hydrolysis of glycogen. ; ;
conversion | respiration | uptake of

of glycogen | of glucose | glucose by

HELP to glucose in in muscle
liver cells liver cells cells

Glycogen is stored in the lover and muscles.

When the external nutrition source is inad- : )
A n
equate, glycogen is hydrolysed to provide the - ! Sui_m g}ucagon 8.111038-011
energy required in its metabolic processes. nsuin glucagon insulin
C glucagon insulin glucagon
D glucagon insulin insulin

Q2
Energy can be made available to the body in o
the following ways: HELP

The conversion of glycogen to glucose in

1 conversion of surplus amino acids and glyc- , _
erol to blood glucose and the mobilisation liver C,e”‘c’ 'S prf)mc’ted by glucagon. The
of fat deposits which pass to the tissues opposite conversion applies to msuh.n. There-
for oxidation: fore the answer is either C or D. This answer

' also applies to insulin for respiration of

glucose in liver cells. However, for the up-

jake of glucose by muscle cells, it is the
presence of insulin that allows for this. Hence,

the answer is D.

2 breakdown of liver and muscle glycogen to
form glucose;

3 breakdown of tissue proteins to release
amino acids which are then converted into
glucose.

b which order does the body draw on poten- Q4

Ual energy when it is being starved of food? —
A person has poorly functioning

B-cells in the

Y1525
P 3 islets of Langerhans. .
¢ 0, What will be the concentration of glucose, -
o1 sulin and glucagon in the blood aftelf gxratt pir-
ich i b ates?
’ IR son has eaten a meal rich in carbohy
Frequently Examined Questions
e ,_,___.J

:
K
: Level 1000 Biology MCQ with HELPs 7 201

-
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Topic 6(d) Homeostasis, Hormonal Control gng i ;
'an

glucose | insulin ’ glucagon
A | high low high
B | high low 1(.JW
C| low high high
D[ low high low |
HELP

a - produces glucagon

f—- produces insulin

After a meal, the carbohydrates are converted
in the liver by insulin o glucose-6-phosphate
and finally glycogen. If the insulin is insuf-
ficient, the glucose levels will remain high.
This would indicate answers A or B. As the
glucose levels in the blood are high, gluca-
gon is not required to be produced in high

amounts.

Q5

The diagram below shows some biochemical
pathways in a liver cell. Some of the points
where hormones affect the pathways are labelled
1 to 5.

Liver cell

all;
At which numbered points woyg ing

insulin accelerate the pathways in e h%nq
e

indicated? direcﬁone
C 1,33nd4 D 2’3and5
4
HELP
Insulin serves fo increase the rate of
uptake by increasing the numbe, 0{ Hucog
transporters in the plasmq membrqo Ucog
creasing the activities of liver enzne (1), in.
synthesize glycogen (2), ang of ezmes they
adipose cells that synthesize 4 ZYmes i,

riq
Vlglycerq),

Q6

[n a healthy mammal, which o
ing will lead indirectly to incr
of glycogen in liver cells?

ne of the fOll
ow.
eased producﬁ;vn

A a reduction in insulin output
B a high glucose content ip the djet
C an increase in thyroxine Productipp
D

a reduction in the amino g

L cid ¢
tion in the blood oncentra.

o )

4

~ glucose

I

glyceraldehyde
-3-phosphate

@

glucose

glycerol ==

' !
free fatty, | free fatty
acids |7 acids = — > acetyl-CoA
@J[ citrate
TCA
E
CYCLE

a

amino _ @ amino
acids - acids

|

~—

| Level 1000 Bioog, MCQuith HELPs 905

> urea

i fions
Frequently Examined Quest
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: roduced by the Islets of Langer.
e he blood glucose level incregses,
hans Jes lo increase the rate of glucose
i Ser{;om the blood into muscle cells by
plo¥® " e number of glucose transport.

n lgsma membrane. It also increases

intl f liver enzymes that synthesize

e activities o

th
glycod®™

Qymty of insulin there is

- creased uptake of glucose by muscles.
;n creased uptake of glucose by cells.
e

he presence of glucose in the urine,

deposition of fat in blood vessels.

HELP

[nsulin produced increases the rate of glu-

cose uplake from the blood into muscle cells
by increasing the number of glucose trans-
porters in the plasma membrane.

0} I—

Under which of the following circumstances will

insulin be secreted?

A The blood sugar level in the liver is low.

3 The blood sugar level in the hepatic portal
vein is low.

C The blood sugar level in the islets of

Langerhans is high.
D The glycogen level in the skeletal muscle
is high.

HELP

Insulin is secreted by the Islets of Langerhans
in the pancreas when the blood sugar level
is high. This increases the rate of glucose
uptake from the blood into the muscle cells.

W
61 1000 Biology MCQ with HELPs 203

—

tion of insy.

What does oy,
I produce?

A a decre
B

C
D

NCrease ip the secre

' aSe in glucoge Metabolisy,
in .
INCrease in hlggq Sugar leye]

an increase j
€ 1n glucose Permeability of cg))

an incr i
ease in the conversion of glycogen

to glucose

HELP

!nsulin is secreted by the [slets
in the pancreas when the blo
is high. This increases the r
uptake from the blood info

of Langerhans
od sugar level
ate of glucose
he muscle cells,

o

Two organs secrete substances which affect the
body.

organ 1, product 1

organ 2 product 2

Negative feedback control of product 2 would
be achieved if

A product 1 counteracts product 2.

B product 1 reinforces the effect of product
2.

C  product 2 inhibits organ 1 and product 1
stimulates organ 2.

D product 2 stimulates organ 1 and product
1 stimulates organ 2.

HELP
For negative feedback, the presence .of moga
product inhibits the production of it :; C
the presence of excess product 2 wc]>ut g\e
hibit organ 1, causing |es§ Produd 2o be
produced. This in turn ir‘lhlblTS orgor:juc,ed

sulting in less product 2 being producec:

Frequently Examined Questions ‘
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1
'
t
.

Topme G Tomaasians, Hormenal Contrgl ;Td\cI

I .
3&: § homeostatic function of the liver s con
L}

roas?
mollad and monitored in the pancreas

A deamination of amino acids

R release of glucose
n

remsoval of toxins

NELP

Glucose 18 stored in the liver as glycogen
Glycogen con be converted to free glucose
by the process of glycogenolysis, which in
volves the ochvaton of a phnsphmylnse
enzyme by the hormone glucagon. Gluca-
gon s made by the pancreas and is released
when the blood sugar levels fall

Q12

Homeostasis in a mammal is defined as
maintenance of a

the

A constant internal environment, providing a

degree of independence from the external
environment.

B constant internal environment, resulting in
complete dependence on the external en-
vironment.

C  variable internal environment, resulting
from a variable externa] environment,

D constant internal and external envirop-

ments resulting from temperature fluctua-
tions.

_— —

Homeostasis is the maintenance of g con.
stant interng| environment within gn external
environment that cgn change. This is achieved
through structyrgl, physiologicol and

oural mechanisms that develop in the
Organism .

® )
_level 100g Biology MCQ with HEL

MG wih Helps P 04

s v »

~—

)

(:q“ o

Q13

How does insulin act o its 1y

TR
A Itactivates enzymg Converg;

to glucose. - llm

B It alters specific rec

I Coptor Sitag on

surface membrane. ",
' ay

Stimul gy, trang,

.H"_
ates the intracnllular hydrg,
Vsig

C It enters the cel) and
tion of DNA.

D It stimul
lipids, of

HELP

P-cells of the Isle of Lg

insulin directly into the b|
on cell surface membran
this leads to changes in
the membranes 1o gluc

Ngerhang
00d. Recq
es biﬂd |
the Perme
ose.

prr)dl)ce

Obihty of

14

Which function ig C
insulin?

—

arried out by the honl];)np

A It breaks dowp blood glucose.

B It catalyses the ¢

ndensatiop of glucose to
form glycogen.

(@)

It enables glucoge to enter cels.

D It prevents glucose from being excreteq by

the kidney.
—_—
HELP

Insulin increases the uptake rate of glucose
by cells, as well as converts glucose into
glucose-é-phosphote. It is not a catalyst, s
it is not an enzyme,

Q15

Which one of the following describes the chem-
cal nature of insulin?

4 pentose sugar
a phospholipid
a polypeptide

a polysaccharide

Frequently Examined @
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o Islets of Langerhans in the
o albumin profein containing

of the amino acid tyrosine.

gtrates the changes in blood

1 illu
aQ pelow or a healthy man has

gooh 0 ation aft

¥ pcen ‘
jmm ml;mcosﬂ golution.
'ml s
g 300
yi
£ 2007
8
E 1007 o © o A
y
::: 0 ’,r 1 - ‘
ol 0 1 2
time/h
Which 0p€ of the foll.owi_ng. 8raphs would ap-
gytod diabetic man 11 similar circumstances?
\ N .
300
300
10 200
100 100
0] 3 0, 1 2
¢ D
X0 300
o 200
@ 100
0

R
HELP

In diabetics, the rise in blood d!
the normal level of 80—90 mg/100 ml fails
to stimulate the production of insulin from
;he pancreatic B-cells of the Islets of Langer-
[:;ns, As a result, the glucose is nof remove

as m| the blood to be stored in muscle cells
COsQYCOQen’ resulting in o high blood glu-

¢ level for a long period of time.

ucose above

- Klew .
| T P z0s

lood gy
insulin?

A

e
ol, if 4 person |: inim'h‘:dd the
with

B decre bsorp
ase in th

cose from the ‘Egunt"e o abscrption o -
C i i
’ Increase in the rate of excreti ucose

. ‘ . m.

Increase in the synthesig of gl o

ycogen

L

Insulin is a h
ormone produc
iy . ed by th
gluccni Son:i it catalyses the phosph!rylafiopon;
e fo glucose phosphate, which is sr::l())-

sequently converted
t
sation. o glycogen by conden-

Q18

As a result of the activity of insulin there is
A  increased uptake of glucose by muscles.

B decreased uptake of glucose by liver cells.
C the presence of glucose in urine.
D depletion of fat stores.

HELP
Insulin is produced by the beta cells in the
lslet of Langerhans in the pancreas. The
hormone produces several responses. In the
liver, it increases glycolysis and glycogen
synthesis. In the skelefal muscle, it increases
glucose uptake, glycolysis and glycogen syn-

thesis. In adipose fissue, it increases the
d the conversion of glucose

storage of fat an
J eral effect of

to fat. All these have a gen
lowering blood glucose.

Frequenty Examined Questions 1

‘__‘
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- 6(d) Homeoslasis,

Hormonal Control qnqg Cel ety
Sig
Nal);
"

st - _ — ﬁ\‘\
Q19 R { sulin de- Which responses are promoteq i, ~
,hw['mn ollowing 18 8 sign of 108 tion and operation of insuljy, at lhﬁ Tegg,
Which © I lovel? 8 g0k
ficiency? Ce“uh
1 low blood sugar lovel e et " T — :
g bility of the tissues to oxidise conversion rate of
B .'\;1 increased ability of gl{/(‘.ogcn f ATP up(()?ke
glucose o stored in to glucose | formation
¢ an increased amount of glycogen stot e . 31“9.030
g - A | decreased | increased
the liver . deCreq
{ ar in the urineé B | decreased | incr Raseq
p the excretion of sug decrease Imncreased incre
. as
- —— — C | increased decreased decr ed
A . ea
HELP D | increased | decreased | i, seq
If there is insulin deficiency, then excess Creaseg
glucose due to an intake of food or glucose
would not be converted to glycogen and HELP —_—
stored. Thus, the blood glucose levels wou!d neLr e WY
be very high and this glucose is excrefed in Insulin stimulates the conversion of
the urine at the kidney. info glycogen and also makes fheo |g|Uc05e
brane more permeable to glucos CFI Mem.
uptake. € Tor fogt
Q20 er
The blood glucose concentration of four people
was measured over a 2.5 hour period after %
drinking a concentrated glucose solution. The H T
graph shows the results. d'og (.ioes mjection of insulip i
350- labetics lead 10 a lowering of oy
100 glucose concentration? o
person A A bvd .
blood glucose 250" 013! eﬁreasmg the permeability
concentration/ 2004 ____ cells to glucose
mg100cm™ 1504 o~ T-- person B B by increasing th ,
- .--per ; 8 the excretio
100-/\ P person g glucose o of
1 el aEtT T - Person )
50 - € by promoting the formation of
00 0. T , — the hormone glucagon
5 1.0 15 20 25 D | :
houis . 0y promoting the synthesis of
Which person is least likely to have prob] polysaccharides
associ T NP problems
ociated with insulin secretion? .
HELP

HELP

——

After drinking a con

t centrated glucose soly.

ton, the glucose would be absorbed g th
e

ood is then cqrrieg

M

Insulin stimulates the conversion
of glucose info glycogen, which
is a type of polysaccharide. This
helps reduce the amount of
glucose in the blood.

: ions
Frequently Examined Gues!
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A3 .~ wil o
13 4 in 0 biologleal control systam?

tof pogulates the receplo

he effec!
onitor fluctuates about a norm
;-,"| ¥

mﬂl‘"l !

8 modified according 1o 1)
' 1

#

‘ ].l“‘

lv ; \llL
in l ' Pt .
_ceptor oftoctor are maintain e
i

po TOCSE
v ‘,.\.mihhnnm.
|

weLP <

\[unl“‘li"”l system 15 regulated by feedback
ey which s usually negative feedback
he inpul is o substance that has an effect

o the amount of the product, which is the

—

-

«:U'PU"

‘,’74 I
one ins
tors anc

alin binds to the tyrosine ki-
| initiates various signal trans-
nerate cellular responses.
following shows the correct se-
o of events, following the binding of in-
he receptor?

ation of tyrosine kinases

yrosine kinase receptor

rhe horm
nase rCCCp

unnC
qlin to t

il phosphoryl
dimerization of t
sctivation of enzyme
y i, i, il
B iii, di, 1
¢ i i, il
D i, i, ii

-

¢
HELP

Insulin binds fo a tyrosine-kin
cell membrane. The binding causes:

kinase receptor fo dimerize

ase receptor the

I} tyrosine

2)  the tyrosin
tor add phosphates to the
of the receptor

3]  acfivation of insulin resp

that eventually leads to th
of the enzyme glycogen SYN

¢ kinase parts of the recep-
tyrosine tail

onse profein
e activation

thase

A leve) .
1000 Biology MCQ with HELPs f 207

242
i

Ot one (;‘“ S i
it Signatling |

||V it the ")”m,

y i -

q Mzymatie m::tu 1’an in;“,”m" ; .
Cacton? 1 protein

I ['hnq

thewli
Phodingtaragy

]
Protaig phosphatase

I Protein kingse
Vo Gl
AT and I only
"‘ LA and v |
CoIL 1 ang IV only
D all of (he above

HELP

Phosphodi
hosphodiesterase converts cAMP 1o AP

Pf()feln
phospholg
protein, se removes phosphate from

Protein kin
«nase fransfers phosphat o
from ATP to a protein. PR S

GTPase hydrol se
th T
Folaih. yses 1he bound GTP on G

Q26
Blood samples were taken from an individual
who had just completed a run.

Which of the following statements describes
hormone levels found in his blood?

A High levels of glucagon
B High levels of glucose
C High levels of glycogen
D High levels of insulin

L

HELP
had just completed a run

An individual who
fall in the blood glucose
glucose level will

will experience @
he

level. The fall in blood
the secrefion of glucagon-

stimulate !
i il result in
ck to 90 mg per

Frequently Examined Questions '
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,ﬂ;”:c_ ('v’{J) Homeostasis, Hormonal Contrg| and C;" s

Q27 alling
The figure below shows part of a .':llilll'"“ ”‘;:
p:\lhw.‘\\' in a coll. The pathway l‘_"" N ol
activation of a pene that codes for a me ..;‘Nm.
inhibitor of a cyelin-dependent l:inn.-w. ‘n _f| o
sible for moving a cell into thu‘h phase ?)‘t “‘-;
coll evele, How would a mutation ,llml “.”‘l:] :
in a non-functional Protein kinase 3 affect the
cell's rate of division?

Protein
Kinase 1
(Active)
Protein L Protein
kinase 2 "  kinase 2
(Inactive) (Active)
Protein l Protein
Kinase 3 = kina:s,e 3
(Inactive) (Active)

Transcription l
factor - "

(Inactive)

A Cell division would proceed at a rapid rate.

Cell division would proceed at the normal
rate.

Cell division would proceed, but at a de-
creased rate.

Cell division would be completely inhib-
ited.

HELP

—_—

There will be an absence of the molecular
inhibitor of q cyclin-dependent kinase respon-
sible for moving a cell into the S phase of
the cell cycle. Cell wil confinuously move
into S phase of the cel| cycle, thus cell division
would proceed qt o rapid rate.

| Level 1000 Biology MCQ wi HEws £ 908

e re—

Si'd'\ull.;..

|
28 |
A diahetic patient has accidentyy

: . ) Bive
solf an overdose of In.-.|‘|lh|. Whay is ”‘n }‘i'n-
logical treatment for thje 1

] Patienyr ' ""»',1
A Give the patient intruvmmnr, ingy|
. , Ul
B Give the patient Intraveng,.
d ’illl‘,r,%
¢ Give the patient ; (lru,; that bl ,
action of glucagon, kg he
D Give the patient » drug thy Stimy),
pancrealic beta celg, ’”‘-“ill,q

HELP

When there
amount of ingyli,, N the b, J”:
o . M
it will resyly in the y,, "

lucose |eye )
g level decrcﬂsmq ba

15

an ")Icr--.‘

low 90 My per 100 cfn’l:{

blood (set poini), !

Transcription A low blood lucose leve
factor may result in foinling buf‘th‘n
(Active) glucose level .

can be MQise
l by the Consumption car.

bohydrate-rich food which.,
DNA be digested o

l charides, mo
- be absorbed into the bloog
Hence, the most logical freqy.
ment is fo provide the patient

with intravenoys glucose,

into Monosgc.
stly glucose and

Q29
Which of the following statements correctly de-
scribes the effect of blood insulin?

Insulin level Effect
in blood
) a decrease in glucose
A high metabolism
h\‘\
an increase in
B high conversion of glycogen
to glucose
a decrease in glucose
c low permeability of cells
. f
an increase in Uptakeu(;
D low glucose by muscle cé
/

tions
Frequently Examined Ques!
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o rm ncl C e —
i HEL onteel ang ¢ 5 ’
- Hi P 0” S| ! 2
» ﬂﬁu’ lin Jevel in blood leads to g in- —— gnalling l
o r is i ind
b ngh; in glucose mew,b,OhJ;nl i i o i who }
Creasnyersion of QIUCOSC{ Olg oy b IOUTS will Perig 125 been fus“"Q for 24
in¢ Jase in the uptake of glucose by muscq Q.;JICose level, Th ncl; @ 1ol in 1hg blood
cre W stimy| N blog (
Ils glu te the Cretio Jlucose level
- Cagon ivit nof g Ucagon, Th
alucoss I inuY will regyly in the B| d
] Creases o
ﬂ I B . 00 cms f bloog back 1o 9 mg per
U

{ -
B A l ﬁp’r‘ : .
[ I Which of the followiy

action of C-protetn 8 describes correctly the

I OH
N A Itracellylgy g
: Proteip _lgnaj molecyle activates G
o0H Configuratioy, 68 1n surface
C 0 I R

G‘pl‘Otein act
S as @G
I hydrolyses Gpp to GlT;I: aS¢ enzyme and

; ' C G- :
ow does this hormone act on its target cel]? o perl?tfﬁn linkeq Teceptor is inactivated
| Jt activates an enzyme cascade that ampli- merabr e aCtlvafed G-proteins binds to a
; fies the hormone signal. D ane protein.

G-protein mechan

ism results i i
cellular responses multiple

It alters specific receptor sites on the cell
surface membrane.

¢ It enters the cell and binds to nuclear WELP ——

receptors. —
p It inhibits the synthesis of cholesterol When G_SP?C'f‘CSignﬂl molecule binds to the
molecules. G-protein-linked receptor at the surface of

a cell, the receptor changes configuration,
binds and activates the G protein. A mol-
LELp ecule of GTP replaces the GDP on the G

- . protein. The activated G protein binds to and
The hormone shown in the diagram is a non- activates the enzyme which triggers the next

polar molecule. As such, it can diffuse across step in the pathway leading fo the cell’s
the hydrophobic core of the phospholipid response.

bilayer into the cytoplasm and bind with

nuclear receptors.

Q33

OL Which of the following can activate a protein
B by transferring a phosphate group to it?
bod samples taken from an individual who .

}‘ .
“been fasting for 24 hours would have which

% the followig g Phosphodiesterase

Phosphotransferase

protein kinase

high levels of insulin

hi
gh levels of glucagon 1 and 3 B 2and3

2 and 4

bigh levels o glycogenesis

D 3andd
low Jeye] of glucagon

O B » w N

[ % leve| 10 Frequently Examined Questions
%0 Biology MCQ with HELPs f 209
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wape

or of many

HELP nd messend
~ctic AMP is 0 88O L
yciC 7Y 0 sagthw
fing P
G-protein-$iGNoTTE « AMP 10 AMP.
L adjosterase convers -
\ephodi
o fers to any of ac

e re

ohotransteras e the yansfer of @

‘*"\c"rm's that catoly?
~hosphate GrovP: B
‘ te group
kinase yransfers phospho o}
Protein KU
.. ATP to o protein-
jS oo Tollowing ses below would
i of the following respor
g o boadv as a direct result of

+ in a human

occur .
eating a school lunch?

-

R S
"*Ere i la%s more b]llessd
i Jlin | insulin blood 00
et = sugar | sugar

f
I
_| more glycogen T
|

; less glycogen U

Liver

|
|
|
|
|

A R PeandT
B S,PandT
C R QandT
D R Pand U
HELP

Food consumed will be digested into
monosaccharides, mostly glucose and be
absorbed into the blood. A rise in blood
glucose concentration stimulates the secre-
fion of insulin. When bound to receptor sites
:j.‘ receptors on the surface membrane of cells
fnroughwt the body, insulin stimulates an
increase in the rate of conversion of glucose

to glycogen in liver and muscle cells

A Level 1000 Biology MCQ with HELPs 210

el B
S|gm
3

Many signal transdu

(011 H—
|
Cli()n P alh
Wayg
Usp

messengers to

SQ\

A transport a signal ty Cop
membrane. fough ’ .
p relay a signal from the - iy,
side of the cell, Side "
. &
Cc relay a signal from the insid Iy,
brane throughout the Cytoplaof them
. S 3
p amplify the message by pho o, .
pI‘OtEiIlS. Sphorylﬂtj
0
§
HELP

Q36

Protein phosphorylation is commonly inyglye
with all of the following except

Signal transduction occuyrs when
. : a
lular signalling molecyle c:ctivmn €xrqcy|
. &
surface receptor. In turn, this 0 g

. €ce
intracellular molecules creafing for gl
INY

Secondary messengers are q com

signal transduction pathway, S]gm'POnent of
at the surface of a cell by either éfeceived
linked or enzyme-linked receptors Or‘Protein.
into the cell interior (cytoplasm) bereloyed
messengers. Y Second

A activation of G-protein linked receptors,

B  enzyme activation.

C regulation of transcription by extracellula
signal molecules.

D activation of protein kinase molecules

HELP

There is no profein phosphorylafion icvlhz

activation of G-protein linked receptors x
a specific signal molecule binds to the G(;
protein-linked receptor af the Sunt-oceb?ns
cell, the receptor changes configuration”
and activates the G protein.

s |
£ vest
Frequently Exarﬂ"‘ed G

e

Lo
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_——————_ HEp ond g2
. following statements BEST ge. E " 5'9’}'\9
Tl atcome of the negative feedback O intrg ol ‘
b o ostatic mechanism? molecy ,ho"’; 'BhCepgo,s
l." 1 ) OCr()sS ' e ydro S|gn0"‘
i 200 is releaset.i bgl tl:ie pancreas jp pholipig b.lthdmphob'c ’C’::’b ca diﬁ::g
[ Gl 15 to & drop 10 DIOO glucose con- tor (fOfmin Yer ang bing with the Phos.
A ,es[i‘r’a ion pelow the normal leve].  ytopl C?so hormone rocar 0" recep.
Jiver cells break down glycogen to :DGX, acls as q nscho'_"'one emo'plex) in
i TI}:;OSB in response to glucagon. q ee nucleys q d bin n\?’,ﬁn fa ,fhen:::;
. . i
§ cose level increases to the nor- nes and regylafin D ) Switchi,
jood Ju 0T Fo 9 franscripy g
( :ml jevel iD response to the release of gly. eCr| cell surfoce oo mp ion,
ule s, :
cagow- cific b:: d?nomplemenfory in h:p:ggnol mol
. ' . i (o]
Release of glucagon 15 Sg’PPed 1N response and binds 91;”; °’T‘h’he cell surface re(:eSpe
y to blood glucose lconcen ation returning to generally cousés the binding of 4 ligand
e pormal 1eve: undergo o ch ® receptor profein
e Change in Shope F to
ptor proteins, this c ?T many re

ELP

/Negaﬂ ve feedback loop refers to a type of
control circuit where any fluctuation from the
et point activates the control system result-

ng in O series of process which ultimately

efurns condifions towards their optimum level.

That is, a change in the variable being

monitored triggers the control mechanism to

counteract the initial fluctuation.

§uch Gs catalyzing f
infracellular proteins.

05—

Which of the following gives an accurate com-
parison between intracellular receptors and cell

surface receptors?

. Intracellular receptors Cell surface receptors

| Their ligands can either be | Their ligands must be

' water-soluble or lipid-soluble |
; bgcause they do not need to
| bind with the cell membrane.

lipid-soluble because they
need to bind with the cell

membrane.

p | All are single-pass
__ lransmembrane proteins.

' They may bind to DNA and
' 8t as gene regulators.
\"_\

N
D | one of them act as

All are multi-pass
transmembrane proteins.

They may catalyze the
phosphorylation of
intracellular protens.

Some of them act as

E i,
| ! Me‘lel] .
E 000 Biology MCQ with HELPs f 211
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Topic 6(d) Homeostasis, Hormonal Control and C

Q1 D
Q9 C
Q17 D
Q25 C
Q33 D

Q2 A
Q10 C
Q18 A
Q26 A
Q34 A

Q3 D
Q11 B
Q19D
Q27 A
Q35 C

ell Signalling

-

Q4 B Q5 B
Q12 A Q13 B
Q20 B Q21 B
Q28 B Q29 C
Q36 A Q37 D

Q6 B
Q14 C
Q22 D
Q30 C
Q38 C

Q7 A Q8 C
Q15 C Q16 C
Qz3 C Q24 C
Q31 B Q32 D

Scanned by CamScanner



L S—

p— /'—““———// o =
TN GYANDBIOCHEMISTRy |
PHYSIOLO |
" ToPICs CELLULAR |
/ |
e |
\ 6(e) Nervous Cm ;
)

N
i

hould try fo answer on your own before resorting to HELP.
You shou

S~

HELP

QL o Myelin is a stack of specialized plasmg Me
. e N 3 M '.
Which one of the following identifies the role of brone.shGETS pf;d"UCCd by TQ glial g they
nCCl_\'l(‘.hOline in nerve physi(_)lOgY? W(UPS IfSC” OI’IOUH' : he UX]OT; I]Uf[ny()lin 5}]90’}‘

) . : ell. ts as an electric insulator of ihe
A It increases the resting potential of the cell Srcwemmg the ransfer of jor. bLy Oxon b,
i . it ) 3 S e .‘\'Qr\n "".“
B Itincreases the selective permeability of the axonal cytoplasm and the extracelly|q, {:uui"
cell membrane. Thus, all electrical actvitie J

S in axons
confined to the nodes of Rurwu:r,

where ions can flow across the
D It increases the potassium concentration brane.
inside the cell.

Q3
HELP

C It activates the sodium pump mechanism of
the cell.

Gre
?}H} Sitpg
axonal mep,.

Certain nerve gases developed for milit
poses work by producing convulsive g
contractions upon the slightest stimu]
suggests that their function is 1o inhil

Acetylcholine molecules released from the axon
terminal diffuse across the synaptic cleft and
combine with the receptor molecules in the
membrane of the postsynaptic neuron or muscle

ary pur-
wscular
ation. This
it the actioy

cell. This interaction increases the permeability o .

of the membrane to sodium and potassium A acetylcholine

ions, producing a net depolarization 1o about B atropine.

=15 mV from the resting potential of about - L cholinestoren
60 mV. An action potential is thus generated. RN

D eserine.

Q2

T HELP
Impulses travel very rapidly along nerves from
the leg muscles of a mammal because Acetylcholine is released from an excited ter.
A there is a high concentration of Na' ions ;;m}"',"\w . . ”m”l"::"w' di\
inside the axans. 'en very rapidly inactivated by the enzyme
(‘|l'vllrlt,".!"m‘.v', which is present in great con-
B the nerves contain myelinated fibres. centrahons in the neuromusc ular junction. The
C there s a potential difference across the axon inhibition of cholinesterase will result in the
membranes, muscle being unable to restore the state of
D the cell bodies of the fibres are contained polarization

within the dorsal root ganglion,

| Level 1000 Biology MCGQ with HeLps ? 212
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;. 'pulses'

twee

—

Jiagram below-represents the q;n
n two mammalian myelinateq ne
4 Y. The arrows show the &

apse h.
: Tones, x
dlrection of im.

\;

X Y

The transmission of impulses

across t}
;s brought about by the ¢ Synapse

breakdown of the termin

j al membrane of X
g passage of an electric current between X and
4 |

¢ release of sodium ions from X

p secretion of a chemical from X.

HELP

Acetylcholine is released from X on excitation
of the neurone X, and binds to the receptor
molecules on neurone Y, increasing Na* per-
meability of Y. The membrane is thus depo-
larized and an action potential is generated.

Q5

The diagram shows the synaptic junction at a
muscle end plate.

Which chemical substances were released from
e regions labelled X, ¥ and Z?

i Y Z
B ATP
A | acetylcholine | calcium ions .
i a
. acetylcholine | sodium ions pyruv t
i e
: adrenaline | potassium 1005 pyruvat
i vate
: Qm ions sodium 10ns pyru
| |

3

Level 1000 Biology MCQ with HELPs F 213

e st g s scomsm
St p—

Topic 6(0) Nervous Control

HELp

Acaty| i
y Ch()llnu in
15 ’0'()(15(,‘(‘ fmm ”10 neuromus-

Cular junen ;

fial lolll:V::::;',,,',':m{"”"‘fl off an action poten-

simulates fhe \l(‘m rane depolarization, This

Sarcoplagn, elease of calcium jons from the
e reticylym (Y), leading 1o the

ultim e
ale releasq of energy from ATP hydrolysis,

Q6

'l\ t' o e V '
l'ul} fll.lgmm below represents the
WIthin a neurong during the :

tion potentja].
_Jl\

electrical events
Passage of an ac-

g
|

potential difference/mV

time/ms ——»
What causes the initial rising phase of an action
potential in a neurone? (See X in diagram.)

A Chloride ions leaving the ncurone.

B Potassium ions leaving the neurone.
C  Potassium ions entering the neurone.
D Sodium ions entering the neurone.
HELP

When the neurone receives the excilatory stimu-
lus, there is an increase in sodium permeabil-
ity in the membrane, allowing the entry of
more sodium ions, resulting in membrane de-

polarization.

Q7

Curare causes paralysis of striated muscle. W!mn
curare is applied to a nerve-muscle preparation,
() the muscle does not contract when the nerve
is stimulated, but

if a stimulus is applied directly to the
muscle, contraction occurs.

Frequently Examined Questions l

(i1)
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lapic 6(w) Nﬂrvuu. —

(&M"J. 'i
]
When curare is applied only to the nerve. the HELP
muscle will contract when the nerve is stimu The excilatory stimulus brings aboyy ’
loase ol acetylchaline, which prod L™
1ﬂm. R yolenhal COuUNInNg the l"'ﬂl e ””“("07\
Which one of the following correctly v\plmns the } ' 156 of me

. 1o Cyty
"imed, whiel,

¢ nnlrm,hnn with
’ 1

X wons s Actomyosine s then |,
A~ N
effect of curar diwoctly tesponsible for muscle

A Dtinhibits the development of an action po energy rom ATP

tential in the nerve fibre

B [t makes the nerve cell end-plate more per

: )Y
meable to acetvicholine. (!
C It prevents the depolarisation of the postsyn Certain drags act at synapses and affoct acti
L L (
aptic membrane. obneurotransmitter substances. Tl tablg qlmv:/"
. . . . . Mlects of Tour differe S
D It stimulates the formation of acetylcholine  the eftects of four different drugs,
at the nerve cell end-plate. drug offect
L inhibits tho onzyme «:Imlimmlur:m.
HELP 2 prevents the release of acetylcholipge
Curare prevents the increase in membrane per- 3 competes with acotylcholing at receptor
meability of the postsynaptic membrane to sitos
sodium ions, thus preventing its depolariza- R .
. tinhibits the enzyme which destroys po.
radrenaline
Which two drugs would prevent a skeleta
Q8 . muscle from res

sponding 1o an electrical stimulus
. . in the presynaplic neurone?

The following sequence of events occurs at the prosymaplic neurone

neuromuscular junction, A Land 2

nerve impulse — release of V.5 end B 1and 4
plate potential — W produced in muscle

C  2and 3
fibre - X released Jrom sarcoplasmic

; ' D 2 y
reticulum — formation of Y - muscle nd 4
contraction
Which one of the following shows the correct HELP
Seéquence from V — y?
The drugs will only pre-
e A ant the response of the
v - — vent the resp '
] w X Y muscle to an electrical
\\—_-»‘ ________ N . of v
A | acetylcholine action calcium stimulus if it prevents 'the
potential ions actomyosin release of acetylcholine
B \ch “*n\——\\_ ] and so inhibit the laneEfle
acetylcholj action N i eabll-
tylcholine potential actomyosin Ld}uum in membr'one ‘perrrl i
R ’ ions ity to sodium ions; an "
C | actomyos; : \-‘“"S the drug competes W
Yyosin acetylcholipe Cailglllum action acelylcholine af the recep”
S A4y e
D calcium m\_ftﬂbmml tor sites.
ions : .
\% acetylcholine actomyosin
\\

!
|
J

| Level 1000 Biology MCQ With HELps @
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S

o

\'ll'i“h of the following describe

‘ agating (resting .
,mn-pm]h gating ( 8) mammaljap axon?
-l vl
concentration mm
inaxoplasm | Permeability | cation Ppumps
Na' K of axon in axon
o membrane membrane
| high  low .
B low active
g hich  low : I
"“" 1 ¥ . e S
G l(ﬁ_ high high active
— . ]
p| low  high low active
e p— -\
e
HELP

The sodium ion concentration is low, whilst
that of potassium ions is high. The membrane
pcnneability remains low to sodium ions. The
cation pumps are active so that sodium ions
are not allowed to accumulate.

-
Sfe) Nenvous L ontrol

Tepic

to assist in the metabolism of the cell
body

B to enable the cell to regenerate after dan
age

C  to facilitate rapid transmission of im-
pulses

D to supply nutrients to the cell body

HELP -

The myelin sheath, X

- ~N
insulator to prevent the transfer of ions
between the axonal cytoplasm and the

extracellular fluid, thus facilitating the rovid
fransmission of impulses.

SOIVEeS a8 an

Q12

After the initial membrane depolarisation, which
of the following is the first event leading to
muscle fibre contraction?

A calcium ions flooding into the muscle fibres
B hydrolysis of glvcogen reserves
Ql_l__r__‘_ C  movement of actin-myosin bonds, with hy-
The diagram below shows a motor nerve cell. drolysis of ATP
D  release of energy from mitochondria
cell
body HELP

An action potential is generated after mem-
brane depolarization, which increases the
membrane permeability to sodium ions. Cal:
cium ions are released from the sarcoplasmic
reficulum.

Q13

Which of the following is common to all

neurones?

A
B
C
D

;(v?hat is the function of the structures labelled

1

!W\E"E‘.LO?O Biology MCQ with HELPs
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a cell body which contains a nucleus

a thick myelin sheath

» af Ranvier
presence of nodes of Ranvier

presence of Schwarnn cells

Frequently Examined Questions
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HELP

All neurones contain a cell body which bears
o nudleus and most of the ribosomes, |.ysO-
somes and ER. This is the site of synthesis ©

all neuronal proteins and membranes.

Q14

The diagram shows the structure of a synapse.

@@ @& D

Which membrane can produce either a
depolarisation or a hyperpolarisation in response
to a chemical stimulus?

HELP
The postsynaptic membrane (D) can produce
either a depolarization or hyperpolarization de-
pending on which neurotransmitters are re-
leased from the presynaptic membrane, C.

Q15

The diagram shows action potentials recorded
from an axon of a marine invertebrate. The ac-
tion potential X was recorded in normal sea-water.

60 1
40 4
+ 20 -
mV 0] stimulus
20 1
o
60 1
80

;v216

LA’ Level 1000 Biology MCQ with HELPs
\

lopic 6(e) Nervoys S
Cony
ro| Tl

In what conditions was action Potentiy
L$
Y

recorded?
A sea-water containing excess Potassiyp, ;
. . . . Ong
B sea-watler containing insufficient Potassy,
ions n
C sea-waler containing excess sodium iong
D isotonic saline containing insufficiept 80
dium ions
HELP

Sodium ions are responsible for the depolqr-
ization of the membrane. But because the sur-
rounding medium is an isotonic saline defi-
cient in sodium ions, there is entry of a lower
amount of sodium ions into the axon, resy.
ing in a lower depolarization voltage.

Q16

What will occur if the receptor sites on the
postsynaptic membrane are blocked by a drug at
the neuromuscular junction?

A  inhibition of acetylcholine release

B  inhibition of cholinesterase

C muscle contraction

D  muscle paralysis

HELP

The acetylcholine that is released from the pr-
esynaptic membrane will not be able to bind
the receptor sites on the postsynaptic mem-
brane and trigger off the appropriate contrac-
tion. This results in muscle paralysis.

Q17

Victims of curare poisoning die of asphyxiation
because the poison causes a synaptic block at
junctions between nerves and muscles involved
in breathing.

The postsynaptic membranes fail to becom®
depolarised because curate inhibits the action ©

A acetylcholine. B  adrenaline.
D noradrenaline.

Frequently Examined Questions
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pe-P
’ ,\cmylclw!mo is normally reloas
““‘W,mph(v muml_\mnn into the

it then diffuses across the

ed from the
SYnaplic elefy
SYNaplic defy gng

I o

ottaches to specific rece

ot '
) \ Plor sites on the
‘msl.\)"mph“ membrane,

' s dcpolorising them
- 10810 0 < - '
Cholinesterase breaks down acetylcholine to

prevent over-stimulation of the Postsynap

membrane. Adrenaline and norodrenolinep lc‘
hormones produced by the adreng| ”wdj?h
hat affects the circulatory system. e

I o
rhe diagram shows the sequence of events oc-

o el

Topic 6(e) Nervous

receptor
to enter

(4). Acatylcholine binds to SP“C'hC

sites on the postsynaptic mcmbr(lpcz
'on channels and causing sodium 10N
(5), dCDOl(msmg the membrane.

Q19

Impulses travel very rapidly along nerves t0 the
leg muscle of a mammal

Which fact
travel?

A

accounts for the speed at which they

A nerve impulse is an all-or-nothing phe-
nomenon,

B The nerves contaj i i
. n
rring as an action potential arrives at 5 S0 C There i _ myelinated fibres.
CUrHiR there is a high concentration of Na* ions
gpse. inside the axons.
.~ numbered arrows represent . L
he numb < 11 P b the movement D There is & potential difference across the
of substances across the membranes. axon membranes.
rcsr:?g‘ tic ggfltrsgr xl:: prie HELP
peuro
The nerves are myelinated, with unmyelinated
segments called nodes of Ranvier. The high
phospholipid content of the myelin sheath offers
electrical insulation, thus saltatory conduction
0 occurs as impulses ‘jump’ from one node to
\hat are the substances moving across the mem- the next. This form of condx.Jc'non fcqh'ff:tes a
” very rapid transmission of
branes impulses.
1| 2 3 § °
-+
A| K* | Na* | acetylcholine Ca” K . Q20
|AB Kt | Na* Kt Ca** acetylcholine Which diagram illustrates ths
. istributi f sodium an
' 2+ line Na” distribution of '
C|Na*| K Ca acetylcho . CaZ* potassium ions in a section of
D|Nat | Kt Na* acetylcholine an axon which is at resting
potential?
A B
HEi Nﬂ+ hich Na+ high
As the action potential reaches the syns;;se, e . o+ b+
: : rised due .m
to the entry of sodium ions (1)- The ijf of po- c D
is subsequently repolorized by the exit P | i low
tassium ions (2). The arrival of the action p Ni' low

i mem-
fenfial causes calcium chonne|§ in theSh e
brane to open, thus calcium ions U ime
the synaptic knob (3). This causes the synap

1 brane,
vesicles fo fuse with the presynapfic MEREY | g
releasing acetylcholine into the synap

' . 1 7
__Alevel 1000 Biology MCQ thh:l—El-Pi f2
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Q21
m{pSl"

. sy
The diagram shows the structure of a 8!

What is X7

A acetylcholine receptor site

B acetylcholine release site

C  vesicle containing acetylcholine

D  presynaptic membrane

HELP
Acetylcholine released from synaptic vesicles
in the presynaptic membrane into the synaptic
cleft binds to these receptor sites (X) on the
postsynaptic membrane, causing the

depolarisation of the membrane.

Qz2

The diagram shows the synaptic junction at a
motor end plate.

|

% f218

. ]

which chemical substances are rg]
gions X and Y? Caseqd &%m
X Y

A acetylcholine calcium iong
B acetylcholine sodium jong
(. cholinesterase calcium iong
p cholinesterase sodium ions
HELP

Acetylcholine i1s released from i, .
vesicles, X, in the presynapc memYb'r’J;,n,
Calcium ions are released from the sorr. One
mic retculum, Y “Oplas.

Q23

The diagram shows an action potentia] 7

+ 1} ﬂ—C

O .

time

—

mV B—

h resting ‘
D potential |

VA

At which point on the graph is the membrane
most permeable to sodium ions?

HELP
The opening of sodium ion gates increase the
permeability of the axon membrane to sodium
ions. As more sodium ions enter the axon, e
membrane potential increases unfil it reaches

a positive value.

Frequently Exomined &
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Topic 6(e) Nervous Control

What is X7

|'\ p 0 1 or TR U . .
N o shows @ motor nerve cell, A a dendron
“ , |q‘

@i B an ¢
.1 Sy ; e C  a Schwann cell
i ) U D neur
1 e ‘urone cytoplasm
j \ — ~

{ HELP T

A Schwann cell wraps itself around the nerve
axon to form the numerous concentric circles

/’—L\ (choro.cieristic feature for this cell) which
NI comprise the myelin sheath. The space in the

¢
i middle of the circles is the axon.
ll)'
ﬁ 3 Q26
. Four events in the transmission of nerve impulses
{) across synapses are:
1 depolarisation of the presynaptic membrane
2 propagation of postsynaptic action potential
D ) 3 hydrolysis of transmitter substance )

4  rupturing of synaptic vesicles
ar y cell contains a transmitter sub- )
art of the ot o In which sequence do these events occur?

which p
dqance?
- -— first ————> last
| HELP " . A 1 3 2 4
| The synaphic end bulb contains synaptic vesicles Bl 1 4 5 3
which hold acetylcholine, a transmitter sub- cl s . 3 .
stlance. When this synaptic end bulb synapses ol s 3 . i
with a dendrite of another neurone, it is ace-
yicholine that sefs up an action potential in
the postsynoptic membrane in response to an //HELP

presynaptic membrane.

action potential in the Depolarisaion o — embrane is the

first step in the sequence. This is followed by
excitation-secretion coupling, which is, in effect,
: the rupturing of synaptic vesicles. (From these
a transverss gy fwo steps, it is easy 10 make out that the answer
under an eleatron B is event 1, 4, 2 and 3).

25

The diagram represents
trough a neurone as seen
troscope.

Frequently Examined Questions 1
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Q29

227 |
During some surgical operations the drug curare,
which has a similar shape to acetylcholine, is
injected into the muscles to relax them.

Why do the muscles remain relaxed?
calcium ions cannot be taken up by mem-

A
brane vesicles
B cholinesterase cannot remove acetylcholine
¢ postsynaptic membrane receptors are
blocked
D sodium channels remain open In people with low blood calciup, leve]
R . R structures will be unable to fyse? €IS, whiey,
HELP A 1land2
Acetylcholine is a ncurohonsmiﬂ‘er. It trensmits B 2 and 3
messages across the synapse (excitary synapse). C 4
The drug curare blocks the postsynaptic mem- 2 and 4
brane receptors so that the muscle will relax. D 3 and4
QL8 HELP
The transfer of nervous impulses acrogs
cross g

The graph shows the changes in membrane per-
meability when a stimulus X is applied to a
neurone. Where is the point of maximum per-

meability to sodium ions?

B
40
30 ,
20 X

Q30

synapse. Calcium ions are required 1o ot
late the fusion of the synaptic vesicles (Sltmu-
ture 2) to the presynaptic membrane (Stmc;uc.
3) before releasing the neurotransmitt o
ecules. e mol-

10

membrane 0 J —
potential =107 A g The
(my -2 C

=40

=50

-60 D

=70

HELP
A sodium ions moving in rapidly due to direction do K* ions move and by what pro-
increased permeability cess?
B no net movement of ions (sodium and X PIOGES
o .
) potassium) A into axon active transport
ofassium i . . )
N p assium ions moving out rapidly B  into axon diffusion
ion exch ium i
" o ange complete (sodium in, C out of axon active transport
polassium out), sodium pumps working
o D  out of axon diffusion

| Level 1000 Biology MCQ with HEPs £ 220

As an action potential reaches point X, in which

diagram shows part of an axon.
x
l
Y

¢ )

|

Frequently Examined Questions
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B whan the action potenta
When . f nhal regehas X,

1 ] e
.1('._\1_\'-(:1%0" of the Qxon membrcor |
betor the ¥* jont 0 ri;“ih“r‘ out of the
ax
as the sodium ions rush inwgreds
Qi
rye diagram shows a mvelinated axon
X z
""""_ﬁll" ——
o B - Y_"' L""—"‘\_
- -"'| ’—"——-T—f-A~‘.__ — I
I L | L ___J'

#ow does the myelin sheath incre

ase the speed
o the impulse transmission?

4 It ensures that the ions are kept close to
the axon membrane in region Y.

8 [tinsulates the axon, so increasing the po-
tential at regions X and Z.

C Itpromotes a change in potential difference
In region Y.

D Itrestricts a change in potential difference
to regions X and Z.

The myelin shecth is an electrical insulator
that provides resistance to current flow be-
tween the oxoplasm and external fiuid. Thus,
the action potential will move from region X
to Z, without passing through Y. There is no
intrease in pctential.

w2 )

"I events in the transmission of nerve impulses
$ Synapses are:

depolarisation of the presynaptic membrane
Propagation of postsynaptic action potential
h1"dml}.'sis of transmitter substance

C

g ' .
. Mpturing of synaptic vesicles
"hich sequence do these events occur?
A 1 ) )
: 1
¢ 4
1 3 2
o 4
3 1 2

1
| P

X
'% MCQ with HELPs 221
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The figure shows the relative uritability of stimu-
lated nerve fibre. '

Increasing refractory
s e ner 3
irritability - S
i
]
|
]
normal
level

Time
What would happen if a second stimulus is
applied during the period XY?
A A stimulus below the nor
cause a response.
B  The fibre will respond repeatedly to a single
stimulus.
C  The reaction to the stimulus will be greater
than normal.
D  The reaction will occur more quickly than
normal.

threshold will

HELP
Refractory period is the period following the
passage of an oction potenticl when the axon
is no longer excitable or only excitable pro-
vided that the stimulus is stronger than nor-
mal. As shown in the figure, the irntability

level of the nerve fibre 15 below its normal
value

Frequently Exomined Questions
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« und os
J the

This
bbre s obove its

alon ormal
that a stimulus below the n ]

1419}

{""h\i X it ahter the n fractory pen ‘
! J
shown in the figure, the unitability level «
own in G . ,
herve normaol value
NervY
sugoested

1 e IS
threshold will cause a response.

Q4

Dinitrophenol is a metabolic poison that pnrw_-nl‘s
the production of ATP. What will h.lmn.-n?lf a
resting axon is treated with such a poison?

A The charge inside the axon membrane be-
comes more negative.

B The charge outside the axon membrane
becomes less positive.

C  The charge inside the axon membrane be-
comes less positive.

D The charge outside the axon membrane does
not change.

HELP
In @ resting axon, the sodium-potassium pump
uses ATP to actively transport 3 Na~ out of
the cell and 2 K~ into the cell. Thus the charge
outside the axon membrane becomes more
positive. In addition, the cytoplasm contains
lorge, negatively charged protein molecules
that connot cross the surface membrane and
thus are o pool of internal negative charge
that remains in the cell.

Hence, in o resting axon, the charge distri-

bution inside and outside the axon membrane
is as follows:

%

INSIDE  [K+] ey
[Ma* [A

CELL _150mum ISrnL 100,“]“

N

BESRE A e

id & ot
L 5

e
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Topic 6o) Hcr:r:

~—

us \\ .

When resting axon is treqieq with o .
nol that prevents the "’Oduch(,,, ()"ni’gr;‘
dium-potassium pump s pe, longe S
actively transport 3 Na* o i the m- b
2 K* into the cell. Thus the char ("_.]' ang
the axon membrane bCCOmes lhi ur(iU;;"""
Ositiyg

Qs

The drug atropine binds antagonisticyy) to
tylcholine receptors. Nerve gases i“hibit " .ace.
tivity of cholinesterase. & ac.
What will be the effects of thes
the rate of transmission of i

€ Substange, .
Pulses rogs

synapse?

atropine nerve gas
A increased increased
B increased reduced
C  reduced increased
D  reduced reduced
HELP

When the drug ctropine binds cniogonisticolly
fo acetylcholine receptors, the Ng* channels
would remain closed, thus there will be no

fransmission of impulses across the synapse.

Nerve gases inhibit the activity of cholinesi-
€rase, an enzyme that splits each acetylcho-
line molecule into acetate and choline. Thus
the acetylcholine remains bound to the recep-
tors, the No~ channels would remain open,
and acticn potentials would fire confinuously.
Hence, there will be increased transmission of
impulses across the synapse.

@

When a stimulus arrives at a nerve ending, the
membrane becomes depolarized. The events

during depolarization are listed below.
1. K- channels open, Na* channels close.
2. Na* channels open and Na* floods 1

e iS
3. Potential difference inside the membral

+40 mV compared to the outside.

ane is
4. Potential difference inside the membr

=65 mV compared to the outside:

ons |
Frequently Exgmined QUes
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ol 19 the correct order of eventy?
: WA 1, 2 n 4. 2, 0.1

A resting potential, the potential difference
aside the membrane is 65 mV ompared |

he ovtside When a sthmulus arrives o o ,,.‘,v',:
anding, gated Na* channels open and Na*
fitluse rapidly into the neurone down their
electrochemical gradient Whan the potential
‘Mh\u‘l\l e inside the mombrane 15 +40 mv
U\H‘Pﬂ”'" to the outside The gated K chan

nels open and g]utml Nao* ('““”"4._ close

Q37

which is a correct description of the role of

calcium 1ons in the neuromuscular system?

A exchanged with sodium ions through co-
transport channels at axon surfaces during
the reestablishment of a resting potential
alter an action potential

g moved in by diffusion through gated ion
channels in pre-synaptic membranes of ex-
citatory neurones causing vesicles to move
to pre-synaptic membrane as an impulse
arrives

¢ exchanged with chloride ions at the post-
synaptic membrane, in changing membrane
potential in inhibitory neurones

D actively pumped out of axons at nodes of
Ranvier of myelinated neurones, being the
main cause of the potential difference that
is maintained during the resting potential

HELP
The arrival of an impulse at the synapfic knob
causes gated Ca”* channels in the presynap-
fic membrane to open. Ca?* rush into the
cytoplasm of the presynaptic neurone from the
synaptic cleft. The influx of Ca?* causes vesicles
with neurofransmitters to move fo the presyn-
apfic membrane and fuse with it, emptying
their contents into the synapfic cleft by exo-

cytosis.

l A Leval 1000 Rinlamu MCO with HELPs P 223

fopic 6(e) Nervo

Q38 I

e diagram below shows part of an electron
mictograph of a neuron. Name the portion of the
neuron that forms the membrane which fuses
with structures A

A Terminal button
B  Axon

C Dendrite

D  Synapse

HELP

Structure A refers to synaptic vesicles contain-
ing neurotransmitters that fuse with the pre-
synaptic membrane of the terminal buttons.

/ Axon terminals

Node of Ranvier

Frequently Examined Questio
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Q39 R

, ' i
e ————— ; itial represent?
d L in the above figure of an action poter
What do X, Y and Z in th J
50
= L
E
=
: 9
2 0 ;
o 40 o a
g s
g = B
E :
5 w 2E
P 22
-50 & 9
0 gﬁ\'«
Z
X b 4 ,
i s Resting membrane
A | Change l? xr:far{lbrane Na* permeability potential
potentia
ili Change in #* permeabilit
B Na* permeability membrane potential Ca™ p y
c | Change i:l n:felinbrane Na* permeability K* permeability
potentia
D Restingtmetr-n})rane Ca?+ permeability K+ permeability
potentia |
-

Q40

The vertebrate system conducts impulses in only ~HELP
one direction. This one-way conductance across Impulse is passed in one direction only, as
Synapse occurs neurotransmitter substance can only be released
A because the Na*-K+ from one side of synapse from the pre-syn-
one direction. aptic neuron to the post-synaptic neuron.

pump moves ions in
B asaresult of voltage-gated sodium channels
found in the vertebrate system.

C  because only the Postsynaptic membraneg
can bind neurotransmitters,

D  because vertebrate nerye cells have den-
drites,

A Level 1000 Biology MCQ with H(p, ? 224 Frequently Examined Quesirs
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ase sy

W :

3 . ors

nx?umns ‘ . s of

what effect will llll§ have on the function

he pervous svstem? Honing of

\ presynaplic neurons will by yya

1 Jease neurotransmitters intg lh;‘ ~h o ro-
clefts. b Svhaptic

g Neuroms will be unable to propagate i

ENTLLIGN [ ]Un

<

potenlidls along their axony

pepolarized neurons will be wnable
tablish an ionic gradient across the
branes.

l\\ IR
it meme-

Postsynaptic neurons will be unable to
* e » unable
detect signals from presynaptic neurons

//_—_—‘_-— -----------
HELP

Q42

During an action

If acetylcholine receptors of neurons are de-
stroyed, the postsynaptic neurons will be unable
to detect signals from presynaptic neurons. This
is because the acetylcholine is unable to bind
to the ccety|cho|ine receptors on the postsyn-
aptic membrane, the Na* channels on
postsynapfic membrane will remain close, and
no action potentials will be generated at the

postsynaptic neurons.

potential, how is the resting

potential restored?

he membrane’s perme-

A by an increase in t ne's
ability to potassium and chloride 1ons
by the opening of sodium activation gates

C by the action of the sodium-potassium
pump

D by the opening of voltage-sensitive pqtas—
sium channels and the closing of sodium
activation gates

HELP

al, voltage-

he voltage-
+ to

At the peak of the action potenfi
sensitive Na* channels close and t .
sensitive K* channels open allowing

&evel 1000 Biology MCQ with HELPs f 225
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:I;‘\(\:"::\::':\f‘ ll;o neurone down their electro-
the u‘\hurJ (‘“ tont. The cutllow of K* restores
and the 0 potential ot that pant of neurone

e membrane is said to be repolarised,

Q43

The '
I)“Sl.s ' '
slimnlnh-d';,".‘m“" membrane of a nerve may be
the influy “l:\ Cortain neurotransmitters to permit
wialiv )
This procey egative chloride jons into the cell
coss will rosult in o

-\ n .
1t l“‘) \ ) ‘o on

B an oactt

. weaction potential,

N l \ N P

N :w production of an 1psp
the production of
e production of an Epsp

HELP -
r\t‘llu‘. inhibitory synapses, arrival of neurotrans-
|;1|H0| at the postsynaptic membrane causes
the entry of CI* and the efflux of K*. The
interior of the postsynaptic neurone becomes
even more negative and the passage of an
action potential is inhibited. This increased
negativity is called an inhibitory postsynaptic
potential (IPSP).

R S —

Which axon would transmit an action potential
most rapidly?
A 1 mm diameter neuron lacking myelin.

B 1 mm diameter neuron with myelin.

ter neuron lacking myelin.

¢ 2 mm diame
ith myelin.

D 2mm diameter neuron W

Ry

HELP

Spe
myelinat

1 of action potential in
od neurones is faster (by up 1o 50X)

than continuous conduction in unmye\in.c:‘ned
the same diameter. In addition,
of the axon, the lower

d by its axoplasm and
he action

ed of transmissior

neurones of
the wider the diameter

is the resistance offere its
the faster the speed of transmission of t

potentiol.

Frequently Examined Questions
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o
HELP l
Q45 I NeUfOnes p

ffoc lses
The figure below shows the effect of ?mpur -
from neurones P and Q on the production ol
action potential in neurone A.

are the Presyng h
neurones while np Ic
rone Ais the Po

apl

Qnd Q

€u.
IC neurong Tyh
L]

-:)‘__( rel.eose of N&UTGlrgp.
o~ e e mn.ter in respongg
’37'»«,(“' : assingle act; °
Ty Neurone A tial is ygp O™
p 10l IS Usually Not
Q;ﬁ“ j—):f)( e SUHICI?M o deVS"OD
- T }"‘(r’é an action PO'EHHQI in
A '

@ postsynaptic Ney.
rone. Normolly sey.
eral vesicles with ney-
rofransmitters hayq fo
be released before fhe
threshold potential re.
quired to Propagate
an action potentig| j
achieved. This add;.
tion effect in 1he
n ﬂ postsynaptic mem.
brane is known as
summation.

Action potentials in P l
neurones P and Q Q I

Membrane
Potential in

neurone A /mV } l
Graph X shows tem.

-0 '_/'V\-/
poral summation, The

i . _ synaptic knob of pr.
e —s= Fime ——te esynaptic neuron P

X Y does not release
enough neurofrans-
mitter for an action

Which of the following best describes X and Y?

T i potentiai but a 29 and 39 impulse are re-
| X Y leased by the same knob quickly after the 1+,
A : IPSP EPSP The EPSP created by successive impulses add
T logether sufficiently for an action potential fo
|
| B | el ; IPSP be produced in postsynaptic neurone A.
C Spat’m.l 'I'empor.al Graph Y shows spatial summation. The syn-
|| summation | summation aplic knobs of presynaptic neuron P and Q
0 i Temporal | Spatial release sufficient neurotransmitters fo set up
| summation ; summation an action potential. The EPSPs produced by

the different synapses add together at the same
fime, generating an action potential in postsyn-
aptic neurone A.

| Level 1000 Biology MCQ with HELPs 226
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ram below represents i
ﬁ; ding I nts an impuylge path-

yerve gas interferes with the action of
yme that breaks down acetylcholine

dn en-

at which location does this inhibiti
. i
the nerve gas occur? g Sgpt of

1

o O =
we L3 B3

HELP

Location 1 refers to the nucleus in the cell
body of the presynaptic neuron.

Location 2 refers to the axon.
Location 3 refers to the syncptic cleft.
Location 4 refers to the myelin sheatth.

Acetylcholinesterase is an enzyme that breaks
down acetylcholine into acetate and choline.
Acetylcholinesterase is found in the synapfic

cleft.

Frequently Examined Que
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You

Q.

The graph below
on two small inb
phila, derived from the

bnhnrws the effect of radiation

reeding populations of Droso-
same parental stock.

1004
g ™ _e="" !
2 -~ continuous exposure
5 7 amma radiati
] s to gamma radiation
2 504 /7
v ’
= ’
& /
s /
€
785 4
g 25441 >
E control-no exposure
CI T T T v Y
25 50 75 100 125
generations

What causes the rise in graph 27

A spontaneous mutation in a small gene pool
B  natural selection

C a decrease in genetic drift

D an increase in the background radiation
HELP

JAI

Spontaneous mutations are those that occur
without a known cause. They may be truly
spontaneous, resulting from an inherent low
level of metabolic errors, i.e. mistakes during
DNA replication, or because of mutagenic
agents in the environment, which is probably
not the cause in this case.

Level 1000 Biology MCQ with HELPs f 22

should try to answer on you

i
il

o

¢ own before resorting 1o HELp

The frequency of a mutant gene jp ,
tion would be likely to increase if

A the gene were sclectively ndvnmagﬂ“u
s.

POpul,.

B the gene were dominant,
¢ the gene were sex-linked.

D the population increased.

HELP
Each gene probably has its own character.
istic mutational behaviour. Some genes yn.
dergo mutations more frequently than ofhers
in the same organisation and are cqlled
unstable or mutable. This gene is likely to
mutate if its mutant form will allow the
population to adapt successfully in the en-

vironment.

Q3 S

Why are some antibiotics, such as penicillin,
no longer effective in the treatment of certain
diseases caused by bacteria?

A The antibiotic causes bacteria to mutate
into resistant forms.

B Some bacteria possess inheritable resistance
to the antibiotic.

C Human populations have developed anti
bodies which make the antibiotic ineffec-
tive.

D  Through natural selection, human poP“I?S-
tions have become resistant to the effec
of the antibiotic.

Frequently Exomined Q

el
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R':ﬂw backeno ore copolde of (‘Mmg thair

o that which will code b Prodbsng

hot can conke: resistonce o the onkibiokicy

A sedechon prassure (onfibiobcs) ane OUToges
is mulobon

A SR e My

| Q‘ of the following increase
Jhin & gene pool?
\ chromosome inversion
§ crossing over
¢ gone mutation
p random fusion of Ramoetes

§ variation

Gene mutations

which result in the alterabion of exis
and "‘(‘ OCCurren

Qre S ..nh_”\pt us ovents

ing genes
e of new sequences

Q5

The decline in sickle cell anaemia among North
Americans of African ongin is thought to be dye
(to an absence of selection pressure by malaria.

Which other factor has had the
in this decline?

A new mutations to the sickle cell allele

most influence

B outbreeding with other races

C new mutations from the sickle cell allele
D inbreeding within their community
HELP

Inbreeding weckens the genotype within o
population. By outbreeding with other races,
there is increased genetic variation, leading

lo higher chance of acquiring resistance to
malarig.

Mo 0008ty i 22

B gene mutation
€ random fusion of gametes
D roassortment of chromosomes in meiosis

MELP —

All the other ophions increase the number of
ways the olleles gre combined byt only gene
mulotion increcses the number of dvﬁuw

olleles in ¢ population

Q7

The graph shows the effect of pesticide treat-
ment on houseflies over 3 number of years A
standard amount of pesticide was used each year

I summer

100

(o]
(=

% survival
b4
e

L]
(=
1

S

2 4 6

8 10 12 14 16 18 20
time/years
How is the effect of the pesticide best explained?

A A few resistant flies reproduced more suc-
cessfully and the resistance allele increased
in frequency.

B At every generation an increasing propor-
tion of flies mutated to become resistant.

€ Repeated exposure to the pesticide caused
the flies to become more resistant.

D The allele for resistance mutated from the
recessive form to the dominant form.

Frequently Examined Quesfions
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HELP

Percentage of survival increases steadily from
below 20% to a full 100% over a period of
20 years. This shows that the resistance was
total by the end of the tests.

Q8

The diagram below represents the proportions
of a population of new-born deer calves falling
into various birth weight classes. The graph
superimposed on the diagram represents mor-
tality in relation to birth weight.

204 - 100
- 70
-50

i 1 h 30

10+ []

per cent of population
mortality per cent

N -2

1 T T

1234567383100
birth weight/kilograms

From the information given which one of the
following interpretations is correct?

A Birth weight is undergoing stabilising se-
lection.

B Birth weight is an example of discontiny-
ous variation.

C  Birth weight is inversely proportional to
mortality.

D Birth weight is genetically linked to mor-
tality.

HELP ———

—_—

The diagram and graph shows that newborn
deer calves that fall within the -8 kg range
have the lowest mortality. This results in
stabilising selection, where a selection pres.
sure towards a particular range exists,

| Level 1000 Biology MCQ with HELPs £ 230

ond ¢ ,,J:;;
i,

Q9 .

Modifications in the organisation the 1
pentadactyl limb structure founq ;
provides good evidence for the o

"y

: "u'j"
1 Vttl“‘b“ﬂm

rincip|,, of
A adaptive radiation.

B  convergent evolution.
C genetic drift.
D inheritance of acquired character,

——

HELP
The basic pentadactyl limb structure fo,,
in vertebrates subscribes 1o the idea thyy 4
members within each of these groups arg iy
some way reloted to one another The he,.
mologues of @ single basic type, Showing
differences through adaptation tq differen
environmental conditions and modes of life,
are said to show divergent eyl
adaptive radiation.

Qo

Which one of the follo
analogous features?

ution or

—_—
wing pairs represents

A elephant tusks and human incisors
B insect wing and bat wing

C teleost erythrocyte and mammaliap eryth-
rocyte

D mole fore-limb and bird wing

——

HELP

The insect wing and bat wing are similar by
analogy, i.e. they serve only the same pur-
pose. But the similarity ceases there because
they have no common structural feature. (In

confrast, homology implies structural and
developmental likeness.)

Frequently Exomini%fw
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lobin, the amino acid sequ(mc;
" s ( #) polypeptide chains differs 4

& which possess the molecyle. The beta
"d‘ ! of the species shown in the table below
ot analysed. The number of ami
s between Man and each
; B counted and ranged betwee

which one of the followin
ances which would b

of the
mong the

0 8 and 127

8 shows the differ-
© consistent with the pro-

d 9\v()!utionan' mlationships between the
organisms:
amino acid differences
earth-
dog worm frog lamprey rhesus
B ~___monkey
Al 8 67 15 127 125
B| 15 127 g7 125 8
cC| 67 15 127 8 67
D| 125 8 67 15 127
\J
HELP

—

The proposed evolutionary relationship be-
tween the organ

Nsm s such that the rhesus
monkey is most closely related to man, fol-
lowed by the dog, frog, earthworm, and the
lomprey as the least related to man. The
amino acid differences are thus the greatest
for the least related organism.

Q12

Which one of the terms below correctly de-
scribes the relationships between the flight
organs of the following animals: locust, bat,
swallow and flying fish?

A analogous B homologous

C  homozygous D  monotypic

HELP

The flight organs of the locust, bat, swallow
and fish are similar by analogy, i.e. they serve
only the same purpose. But they have no
common structural feature.

L K level 1000 Biology MCQ with HELPs £ 231

——
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Which one of the folr
mologous evolution
A

Owing represents an ho-
ary feature?

pPentadacty] Jim}, and arthropod claw
molluscan éye and vertebrate eye
Sperm tail and tadpole taj]

fish haemoglobin ang reptile haemoglobin

O N =

HELP @

Homologous featyres imply structural and de.
velopmentql similarities, where the parts con-
cerned may not perform the same functions,

This is as in the case of the fish and reptile
haemoglobin.

14

Two populations of 2
evolve into two dj
subjected to

given species will only
stinct species if they are
A geographical isolation.

B disruptive selection.

C  genetic isolation.

D  stabilising selection.

HELP

The evolution of a particular species into 2
disfinct ones tokes place over a very long
period of time. In such an event, the DNA
sequence of the species undergoes different
mutations, ultimately acquiring its own dis-
tinct genotype.

Q15

Which one of the following describes the ex-

ploitation of new ecological niches by organ-
isms?

A adaptive radiation

B conservative evolution
C  convergent evolution
D natural selection

Frequently Examined Questions
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HELP
The homologous of a single basic type, shftf:w-
ing differences through adaptation to di er;
ent environmental conditions and modes‘o
life, show divergent evolution, or adaptive

radiation.

Q16

Three forms of the peppered moth, Bistan
betularia, namely the melanic form, the pale
form, and a form intermediate between these
two, are found in Britain today.

The melanic form was first observed in 184.8
and its frequency subsequently increased. This
is thought to be the result of

A  adaptive radiation.

B convergent evolution.
C divergent evolution.
D natural selection.

HELP

Natural selection occurs when a species
changes by becoming increasingly adapted
to its surroundings and ultimately becoming
a new species. The melanic form increased
because it could survive best in industrialised
Britain.

Q17

An inter-breeding population of finches became
separated geographically, forming two isolated
groups. Each group then became subject to
different selective pressures. One group was
then introduced into the habitat of the other.

Which one of the following would determine
whether they now formed two distinct species?

A They had been separated for more than
three million years.

B They failed to produce fertile F, hybrids.

C They showed marked differences in the
shape of their beaks.

D  Their plumage had become markedly dif-
ferent.

i]. A Level 1000 Biology MCQ with HELPs f 232

3 Sader g ]'.,:,Je B
Topic 7 Diversity un%
HELP o
Organisms belonging to dufferent SPecies yj
not be able fo produce fertile offspring. Thus
by mating the two, it is possible g disﬁn:

guish if they belong to the same specie,

Qs

The following observations refer to evolutiop,

Inherited variations which are ‘favoureq i,
particular environment are passed op,

9 There is a struggle for existence,

3 [In time, ‘favoured’ inherited variations may
accumulate causing gradual changes in the
organism.

4 Although populations tend to overproduce,

they remain more or less constant in nymp.
bers from generation to generation.

1

In what sequence should the statements be
placed to support Darwin’s theory of evolution?

A 1,2 3 4 B 2,1, 3, 4
C 3: 1:4’2 D 4)2’ 173
HELP

The sequence of the statements is in Darwin’s
theory of evoluiion, describing how natural
selection in organisms ensures that only the
fittest survive.

Q19

Five species, P, Q, R, S and T, possess the
enzyme cytochrome c oxidase. The primary
structure of the enzyme was determined for each
species. The number of amino acid differences
between species is given in the table.

P Q R S T

0
7 0
8 3 0

20 19 18 o0
22 17 21 10 ©

- "o

V_VhiCh diagram represents the probable evolu-
tionary relationships between these species?

Frequently Excmined‘w
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A B
PQr ST w
C D
PQR § T  PQR s

yeLP
rhe greater the number of amino qcid dif
(aronces between the species, the more d!f-
jorent they are. Q and R bear the | "
sumber of amino acid differences and oo
he closest in the diagram. i

12—
which one of the following lists three homolo-
gous structures?

bird leg, dolphin flipper, fish pectoral fin

-

whale flipper, bat wing, lizard front leg

=

locust wing, bat wing, bird wing

crab claw, human hand, scorpion pincer

L == B o]

Topic 7 Diversity and Evolution _’
HELP

“1(‘ n

2N I

, ll '.)Iurol systcm Of C'(JSSI{ICU"OH traces ”’lC

y f ; y

evo IOH(HY fClUflO"‘}hlpS bO"W(,'!.'n O(()(Jﬂi‘i”l"
o] 9

whilst the artific

rhificial systern is b
i 2re s based .
notypic characters. on phe

Q22

——

lo ) : S

an bloo(ZId,\,\‘2’1}110{1 mixed with antibodies to
’ glve maximum rec. ¢ ¢ ,

[f another anim precipitation.

Human b
hum

: al's blood is mi i i
bod od is mixed with anti-
Cipiltziié(x)l l_lu(rll}an blood, the percentage of pre-

Indicates how similar the animal is

to a human. Th .
. e .
were obtained. following experimental results

species: H 100%; M 37%; N 75%;
0 79%; P 17%
Which phylogeny would fit these results?

A B
HON MP  HONM p
C D

HELP
Homologous features have structural and de-
velopmental similarities, but the parts con-
cemed may not perform the same function.

21

Which one of the following statements describes

 feature of a natural system of classification

which an artificial system does not have?

4 A natural system of classification is ba
on phenotypic characters.

3 A natural system of classification is based
on analogous structures.

sed

0 A natural system of classification is based

E

on cytological characters.

A natural system of classification is based
on evolutionary relationships between oI~
ganisms.

X Level 1000 Biology MCQ with HELPs £ 233

HELP

The higher percentage of precipitation, the
more similar it is to a human. Thus, H, O
and N are the most closely related.

Q23

Which of the following statements could not be

used to describe a species?

A a group of organisms showing distinctly
similar autosomes

B a group of organisms showing analogous
body structures

C agroup of organisms capable of mating to
produce viable offspring

D agroup of organisms sharing the
logical niche

same eco-

Frequently Examined Questions

|
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HELP

Analogous structures only serve the some
purpose but may not have any common struc-
tural feature. This alone cannot be used to
describe a species.

Q24

Which of the following statements could explain

the absence of native placental mammals in
Australia?

A Marsupial mammals are well adapted to
their niches.

B Geographical isolation prevented an inva-
sion by placental mammals.

C The environmental conditions were unsuit-

able for the evolution of placental mam-
mals.

D Widespread disease eradicated placental

mammals in Australia at an early stage in
their evolution.

HELP

—_—

The land bridge that connected North America
and Australia was broken before the placen-

tal animals could establish themselves in Aus-
tralia.

Q25

Which of the following ideas was not part of

Charles Darwin’s theory of evolution by natural
selection?

A Organisms produce more offspring than the
environment can support.

B Variation between individuals arig
gene mutation.

C  Only those individuals best adapted to the
environment survive and reproduce.

es by

D  Individuals compete for scarce resources,

WELP  ————

_—

Darwin did not describe natural selection g
resulting in genefic variations between indi-
viduals due to mutations in the genome.

R s

with HELPs £ 234
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Q6 - ‘

- . \\
Some statements concerning evolution are listeq
below.

1 More offspring are produced thap can
possibly survive to sexual Maturity,

2 Individuals in a sexually reproducing popu.
lation are different.

3  The fossil record shows that many Specieg
have become extinct.

4  Offspring tend to resemble their Parents,

Characteristics acquired during gy
organism’s life time are passed to its off-
spring.

Which of these statements form the basis of

Darwin’s theory of evolution by natural selec-
tion?

A 1, 2 and 3 B 1,2 and 4
C 1,4and5 D 2,3 and 4
HELP

Darwin's theory of evolution describes how
organisms evolve cerfain characteristics that
help them to adapt to their surroundings,
where only the fittest will survive.

27

Which of the following statements about natu-
ral selection ig not true?

It can stabilize a gene pool.

A
B It can change a gene pool.

C It can improve the adaptation of species.
D It can increase mutation rate.

HELP

The mutation rate of a genome is not in-
creased during natural selection. Note that
Mmutation is g Spontaneous event whereas a

selection Pressure is a constant factor im-
posed on g Species.

Frequently Examined Questions
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Q8- — Q30
o the alleles present in the gametes of a sexy-

i . 'II whi » : ettt it
-,A . rcl’mducmg population are known as the ¥hich Situation would evolution be ¢l t
‘ e slowes

: ion' Or ar
pumuons 1 inlmlnmwlin;; population?
ene complex. Migration
’ frequency. ' selection  variation due
gene Irequency. A pressure  to mutation
156
; gone pool. " '}'”“ high high
' abse
genome. o Soveny low low
: hig .
=~ - - D | Bh high low
B T — ligh )
. HELP low high
. The gene pool of a population represents all l'iELP ————
the alleles in the gameles responsible for the S -
ious genotypes possible i Fo
various genotypes p n the popula- r the Hordy-Weinberg equilibrium 1o be
ion. maintained and eyol -
evolution not 1o occur, thers

has 1o be g lorge po

from i
other populations (l.e. no migrotion),

no n I
QZLL( © net mutations, random mating ond no

selection pressure
the diagram shows a summary of Darwin's i |

theory of natural selection.
: Q31
population numbers

remain constant A s'ingle specigs evolves into several species
| I - which occupy different habitats. What describes

this evolutionary process? 4

A adaptive radiation

pulation size, isolation

Py

‘Natural Selection’

B convergent evolution
Which statements should be placed in boxes 1, C  directional selection
2 and 37 D  mutation
Thereis a Variation | [ Individuals
struggle is shown l Shou(fi great HELP
.for n al.l ]reg;o ,,Iéft.t;ve Adaptive radiaticn is the emergence of many
existence| |populations| | pa diversely adapted species from a common
A 1 2 3 ancestor.
B 2 1 3
1
g : 2 2 Q32
3 Ina given ph_\'luIU, whiFh group contains the
greatest number of species?
family
HELP A class B rd :
. D order
Darwin’s theory of evolution of natural se- C genus
lection describes how there is variation omongf ///'
: . 0
populations under the selection pressure HELP )
— i = st
he various habitafs, so that only fhe i The levels of dassification from th brczcess
will survive. io the narrowest are kingdom, phylum, Cass,

i gcies.
order, fomily, genus: and sp

Frequently Exgmined Questions
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lcanic
alapagos Islands are a group of vo
;l;?:ngs inpt&l?e eastern Pacific Ocean, aboutielfo(:)f
km from South America. Thirteen 'spec o
finch are found on the islands'; they. refs::dn.
cach other closely but differ in their ing
habits and in the shape of their beaks.

' ancestral stock of finches
;ﬁ:»nf:::\ ::1‘: tm‘:i‘nland. what is the most likely
explanation for the existence of similar but
distinct species of Galapagos finches?

A Finches developed different kinds of beak
in order to feed on different kinds of food.

B Finches evolved separately according to the
habitat in which they settled.

C  Finches from the mainland bred with a
resident population of a related species and
produced new genotypes.

D  Finches underwent convergent evolution to
produce very similar species.

HELP

This is a reasonable deduction since the
various species differ in their feeding habits
and hence the shape of their beaks, which
were adapted to different kinds of food.

Q34

Which of the following describes the process of
natural selection?

A change from simple to more complex or-
ganisms

B differential reproductive success between
genotypes

C increase in the size of a population

D  occurrence of new mutations

HELP

Natural selection is where certain genofypes
that are better adapted to survive and repro-
duce in the environment have o higher re-
productive success, hence increasing the fre-
quencies of these genotypes.

A Level 1000 Biology MCQ with HELPs f 236
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Q35 o

The following observations refer 1o “'ﬂlnh'o;

1 Inherited variations which are ‘fay, »
a particular environment are passed on

2 There is a struggle for existence

3 In time, ‘favoured’ inherited variations —
accumulate causing gradual changes i, the
species.

4  Although populations tend to overproduce.

they remain more or less constant in pyp,.
bers from generation to generation

In which sequence should these be placed o
support Darwin's theory of evolution by natura)
selection?

first —— >  last

A 1 2 3 b
B 2 1 3 -
C 3 1 < 2
D 4 2 1 3
HELP

The observations in this or

() 1

er Torm the basis
on.

£ Darain’e #a~ ~+
TOor varw N Ty

v

/]

Ul

Q36

Which of the following has evolved mainly as
a result of artificial selection?

A darker colouring of the peppered moth near
industrial areas

B increased production of antibiotics by the
fungus Penicillium sp.

increased resistance of houseflies to the in-

secticide DDT

increased tolerance of lichens to heavy

metals on tree bark around mine workings

-
HELP
An‘iﬁciol selection is the direct selective breed-
ing of certain organisms that have certain
Properties. The other opfions are natural se-
lection Processes due to human factors.

Frequently Examined Guestions |
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) dl.‘f d ) i 5

ilw classification of or;.;nnisms, which of the A (]
l::"()wi“g is the correcl hierarchy of taxonomic ¢ [‘ 10rdata B Grocodylidac
gf""ps') B D Reptilia
e
T emallest 7 »  lagost | HELP
— i — |
1\/ f‘““f:-‘: f‘?"usj (:lnls.:s order phylum Kingdom  Animali
g family ;,(,m'u» order phylum class Phylum nimalia
C genus family ~ order class phylum Closs Eho.rqoto
D genus phylum order family class Order ,_QF.)M'O
L S Famil oricata
Genuz Crocodylidae
g = skl CrocOdy,us
HELP (k
e —

The smallest group here should start with
enus. The answer is either C or D. The next

smallest cannot possibly be phylum, so D is

also an incorrect answer.

@

axonomic group are all the organisms
ar to each other?
B  family

n which t
most simil
A class

¢ genus D order

HELP
emember that genus is

Candidates should r
the smallest of these taxonomic groups SO

more characteristics of the organisms in this
group would be the most similar, rather than
i the larger groups that would have more

variety.

ey
T.he chart shows the classification of two spe-
cies of crocodile.

I
R .
Level 1000 Biology MCQ with HELPs ﬁ 237

from se
Parate populati
same species? Pulations are members of the

A ability to cross-fertilise
ability to cross-pollinate

occupation of similar niches

9 0w

similarity of flower structure

HELP
Flowering plants from the same species must
be capable of interbreeding and having suc-
cessful ferfilisation to produce fertile offspring.

Q41
When organochlorine insecticides such as DDT
were in widespread use, mosquitoes in malarial
regions developed resistance more rapidly than
did houseflies in Britain.
What could account
ference in the rates 0
opment of resistance?

A Houseflies produce more

for the dif-
f the devel-

Animalia generations a year
Chorda'tﬂ B More insecticide was used in
Reptilia Britain.
Loricata c  More insecticide Was used in
Crcécodyhdae malarial regions:
o

codyi _ ) . D Mosquitoes show fewer ran-
Crocodylus niloticus Nile crocodile dom mutations per genera-

R Crocodylus porosus Salt water crocodile tion.

Frequently Examined Questions l
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HELP

Cendidates are reminded that inareased use
of insecticides couses the mosquitoes to
evolve ond develop better resistance. The
increased use would happen in mclarial
regions where the mosquitoes are carmiers of
the malaria-causing parasite.

Q42

The diagram below shows the frequency and
distribution of four Littorina species (peri-
winkles) on a rocky shore. All feed in a snail-like
manner by grazing on algae.

L. neritoides L

Splash zone
T
Highest spring tides Uppet share
Mean high water
Highest neap tides- 3
5 Middle shore
Lowest neap tides :
g Mean low water
Lowest spring tides V

Lower shore

L. Littoralis L. I_ittOTEQ

Which one of the following factors could not
directly contribute to this distribution pattern?

A variation in the tolerance of each species
to desiccation

B competition between species for different
feeding niches

C  the photoperiod and seasonal change in day

length

D the differential selection of periwinkles by
predators

HELP

—_—

The distribution of the Littoring species is
largely due to the interaction between this

species and other organisms or the environ-
ment.

| Level 1000 Biclogy MCQ with HELP 7 238
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Q1 A Q2 A
Q9 A Q10 B
Q17 B Q18 D
Q25 B Q26 B
Q33 A Q34 B
Q41 C Q42 C

and Evolutign

Q3 B
Qi1 B
Q19 C
Q27 B
Q35 D

Q4 C
Q12 A
Q20 B
Q28 C
Q36 B

ANSWER KEYS

Q5 B
Q13 D
Q21 D
Q29 C
Q37 C

Q6 B
Q14 C
Q22 B
Q30 B
Q38 C

Q7 C
Q15 A
Q23 B
Q31 A
Q39 C

Q8 A
Q16 D
Q24 B
Q32 A
Q40 A
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g } Isolating, Cloning

You should try 1o answ

A
{11
-

ose i yolymerase chain reac-
yse 1S the poiy
4 chat }“lﬂ
- -‘;(:‘\'n
ry cul nl\"\
o DNA sequences

(R 'i\“l
W

, produce DNA

'
W

.+ clone cells
(35

) e

\merase chain reaction (PCR] is c
. amplifying o specific DNA se-

¢! -~
he pOYH
Jthd tor

elective amplification) in vitro.

i

[

.

mi |
S

ences S

e

qu

(st is not expected to be an outcome of the

#uman Genome Project (HGP)?

\ identification of all gemes present in hu-
man beings

3 identification of all alleles present in hu-

man beings

-

map and sequence the genetic makeup of
every human being

D map and sequence all the genetic material

present in the chromosomes of human
beings

(e ]

O )
Yrtion C is not an outcome of the HGP

SLHHO“ A, B and D are expected outcomes
“ G Two of the expected outcomes of the
¥man Genome Project are:

and Sequanclng DNA l

or on A eLp
your own before resorting 1o HELP

b
o

e ————

To obi

l IN-a genetic linkage map of
umon genome 3 involve [

. genome. This involves the iden-
cation of thousands of genetic
markers and their localization along the
autosomal and sex chromosomes in
human beings.

2. To obtain the DNA sequence of the
entire human genome.

Q

The diagram shows the results of electrophore-
sis of DNA fragments from four members of a
family R, S, V, W and another male X, who
claims that he is actually the father of person
R.

Son Daughter Husband Wife  Male
R S \Y w X
= = 2 A
1 = = =3
— —
0o == == ==
3 == == == ==
4 /=3 — .
. =5
5 3 — —
fem mm 2B= == B
7 S — - z
==
==
§ — ==

indi-
Jectrophoretogram 10
:ch bands on the e :
::Aell?elcthat person v is the father of R
A 1and?2 B 1and*

c zand? p 3and6

Frequently Examined Questions I
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Each individual’s combination is unique, hav-
ing inhented one ollele for each locus from
each parent. Son R did not inherit band 1,
bond 3 ond band 4 from his mother, W.
Hence these 3 bands should have been
contributed by male X if male X is the fother.
However, male X only has band 3 and is
unable to contribute bond 1 and band 4.
Hence male X is not the father of Son R. This
proves that person V is the father of Son R.

Qi

The diagram shows the plasmid pUC18. Bacte-

recombinant pUC18 plasmid produce white
colonies.

ampicillin
resistance 7
gene

/ lac Z gene

Some of the features of this plasmid are:

1.

N

It is small and replicates to form about 500
copies per host cell.

It contains restriction sites for 10 different
restriction enzymes.

It contains a gene giving resistance to the
antibiotic ampicillin.
It contains the lac Z gene which allows the

metabolism of X-gal to produce a blue
colour.

A gene of interest was inserted into one of the

ra comtaining this plasmid produce blue colo-
nies when grown in the presence of X-gal.
Bacteria containing a genetically engineered

restriction sites to form a recombinant plasmid.
Bacteria were transformed with this recombinant

a selective agar

plasmid and identified using
medium.

| Level 1000 Biology MCQ with HELPs f 249

Q5

s ————— \\‘
f\m 8 lsolating, Cloning and SeqUencing DNm
' |

wWhich selective growth medinum woylq m"ﬂlify
the bacteria containing the recombingpy e
mids?

A a medinm containing agar

B A medium containing ampicillin

¢ A medium containing ampicillin anq X-gal
D A medium containing X-gal

HELP

Only transformed bacteria containing plgs.
mids would be able to survive in g medium
containing ampicillin.

Presence of the 2 selectable marker (e, [y,
Z gene) enables the differentiation betweer,
a bacterial cell that has been transformed
with a recombinant or a non-recombingn
plasmid.

Insertion of g

: 1 gene of inferest
2 into one of the
./3 restriction sites
//_/‘_1 different ;?:Imre;ﬂ:]l;;he
— 9 restriction 7 gef.)ne h_a}c‘
6 sites e
N prevents the
&8 metabolism of
\g X-gal to pro-
: 10 duce a blue

colour.

Thus, transformed bacteria containing recom-
binant plasmid vill survive in @ medium con-
taining ampicillin and form white colonies
on agar containing X-gal.

What are the advantages and limitations of the
polymerase chain reaction (PCR)?

1.

All lengths of DNA in the original liquid
will be multiplied.

Large numbers of lengths of DNA are pro-
duced quickly.

. rent
Strict measures are needed to prev
contamination,

e
Only very small amounts of DNA ar

needed.
ions
Frequently Examined Questic
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limitations
| and 2 3 and 4
|A9“3 2 and 4
3‘“’3 1 and 4
:M‘ 1 and 3

W,s' (Mln reachon (PCR) (L S |
iwng a speciic DNA se
o8 in VIO, Ahter 20 cydes, more than

T:‘m.'m (220) copres of the target DNA
; N'\‘*m’ gre made

aCR has high sensitivity and can ampliy
| e gmount of DNA

: ® o

what uses of the information from the human

goome project are generally considered to be

wethical’

y An insurance company only giving cheap

rates to people with genetic predispositions

to fewer diseases.

Genetic archaeologists identifying the ear-

liest forms of genes to show evolutionary

relationships.

1 Cytologists developing tests for only some
defective genes.

& Doctors only giving specific drugs to block

.

those genes.

5 Genetic councilors giving specific lifestyle
. information only to people genetically pre-
disposed to risks.

& Parents choosing embryos for implantation
ouly after ante-natal tests for acceptable
Benes.

land 3
land g
Zand 5
3and 4

the actions of faulty genes to carrier of

HELP

€

Hteman

s s Vis considdarnd w, be unethicyd

songl ‘M"Hrh ownership and e of D:

OCCass '"' : """"ﬂﬂ'l.'m The ownershig 1,

C'wwami genetic informaton i o metter for

. °9 should insurance agents heove
s Yo "" me "mtﬂm! w vm

nNsurognes polics
os based on of )
predisposition chents’ genefic

".h)mw W‘ » : ey
Mpencing DNA |

L4

aternent 4 s considerad 1, be unathical

prengiol gonetc testing results in QM(-

mpulat o
pulchon or o decision 1o abort bosed on

undesirable traits disclosed by the tests

Q7

The restriction enzyme Tuil, cuts DNAra.s
shown

- ACGT----

~=-ACGT o
----TGCA---- .

TGCA—-

Which of the plasmids below can be cut using
restriction enzyme Tuil, in order to allow DNA
to be inserted into the circular plasmid without
loss of any part of the plasmid?

key - other nucleotides
The rest of the plasmid does not
contain this restriction site.

--TAACGTAC-—CTCAAGCT -

A . AATGCATG--—-GAGTTCGA—
. TTAACGTA - CACGTGGT -
B .. AATTGCAT-—GTGCACCA—
- ACGTACGT —TCCACGTA —

C  .—-TGCATGCA--—- AGGTGCAT -

... ACCTAGGT -—CCACCTGA —
D . TGGATCCA-—GGTGGACT-—

——

HELP o
The plasmids below can be cut using Toil
os highlighted:

_TA[ACGT|AC-- CAA -

A Zf..mrc... GAGTTCGA
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Topic 8 Isolating, Cloning and Seq"encing o

Site 2 is the insertion site, qlgq kg
restriction site which can be tar

Q
. geteq g, e
by endonuclease for insertion, of gene ™ cu
terest.

of i,
Site 3 codes for antibiotic resistan
This allows for the selection of suc Qene

For option B and C, there are 2 resfricﬁ;n
sites for Tail, hence if Tail is used for di-
gestion, the sections flanked by the restric-
tion sites will be lost.

----TTA[ACGT|A----C|ACGT|GCT - - --

B - --AAT|TGCA|T----G|TGCA|CCA---- transformed cells.
----ACGT|ACGT]|----TCC |ACGT|A----
C  ....TGCA|TGCA|----AGG|TGCA|T---- Q9
[nsulin is produced by genetic €Nginegy \_'\
For option D, there is no restriction site for . 0ora) ctages. Some of these stageg are l?sgt i
;::il. lThus‘ dthe DNA cannot be inserted into 1. addition to DNA sequence of ‘Sticky en‘:
e plasmid. 2. splicing of synthesized DNA int, b
plasmids Ost
QB isolation or synthesis of apPPropriate DA
The diagram shows some features of a plasmid. 4. use of specific restriction endonycleyg, t
3 cut host plasmid with specific ‘sticky gp, ds?
antibiotic 1 What is the correct order?
resistance origin of A 1 2 3 5 4
gene replication - -
B 2 515 4
C 351545 2
D 3 54 5 2 4 1

HELP

Some of the stages of production of insulin

Which row shows the role of each of the sites
1, 2 and 3?

by genetic engineering are outlined as fol-
lows:

Isolation or synthesis of the insulin gene (ap-

endﬁggease Z?gﬁig u;g:étfr;ged propriate. DNA). (Stage 3)

site gene cells Insertion of the insulin gene (creation of re-
A 1 2 3 combinant DNA molecule). Both DNA and
plasmid are cut with the same restriction en-
B 2 1 3 donuclease. Using the same restricfion en-
c 2 3 1 donuclease helps ensure that specific “sticky
D ] 1 2 ends’ produced are complementary and can

base-pair specifically. (Stage 1 and 4)
M The cut plasmids and DNA fragments aré

then mixed in vitro, allowing the sticky encs
to reanneal in o specific, complemenfﬂef:
manner through the formation of hYd“;Qen
bonds between the bases. DNA !igaS; I:w i
added to covalently seal the nICksaﬁeon 5
the fragments through the form
phosphodiester bonds. (Stage 2)

stions
Frequently Examined Que

Scanned by CamScanner

Site 1 is the origin of replication. Plasmid (a
ved?r) contains an origin of replication, so
.rhc:t It can replicate themselves as wel| asifhe
inserted gene of interest, within the host cell.
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g

e

0 /,-r""'h the changes in temperatyre
ture during the polymerase

heat to 95 °C
¢

/

[

poat 0072°C

Y
cool to 37 °C

o ovents during one cycle of the reac-
1

Tt" n‘: Jisted.
pinding of

ONA synthesis

separation of DNA

mbination correctly matches each

\\-hiclh:i‘:h the temperature in the reaction
gven

RNA primers

trands

mmum?

x Y Z
vz 8
p 2 3 1
¢ 3 12
p 3 2 1
HELP

There are three major steps in a PCR.

Step 1: Denaturation. The thermal cycler heats
the mixture of primer and DNA fragment fo
sbout 95°C. Hydrogen bonds holding the
double-stranded DNA fragment break and
the double-stranded DNA separates and dis-
sociates into single strands.

Step 2: Annealing of primers. The solution
s allowed to cool to 37°C. As it cools,
pimers base pair with complementary S€-
quences ot the 3’ end of the single-stranded

ONA.

Step 3: Primer extension. The thermal cycler
N raises the temperature to 72 °C. Using
Primer, the polymerase synthesizes the

fest
of D:Alhe fragment resulting in new strand

e
‘ 1000 g;
| Rt e et £243

s \-\‘_‘,A.\. ——
e ——— ———— e
—

A Rﬁhb f('j‘ng f‘” lh’

BENe prodycy was in 'Pm'iurtion of & hy

% Coding fop rmh!un“i 0 2 plasmid with

®Ptomycip wd 'm,m antibiotics ampi-

| acyel

e used iy, transform F"’:' HT:”dph;:
OO N the

Dt medium. The re-

if rax:lslfogned cells were selected by replica plat

ng the bacteria colonies onto i ining
‘ media ¢

various antibiotics. o

Which plate contains the colony of bacteria into

fvhjch the human gene has been successfully
inserted? '

Medium with Medium with
ampicillin and the antibiotic
streptomycin kanamycin
C D

(e}

i Medium with
Medium with n
ampicillin, streptomycinl tetracycline
and tetracycline

vently Exomined Quesfions

Freque e ——
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HELP

The colony of bactena into which the humar
geno hos been successlully inserted is high-
lighted 0s shown (option A).

0 N

(8] l()] (8] Q

Medium with
ampicillin and
streplomycin

Q12
pBR322 vector is used to clone a eukaryotic gene
which has been digested by the restriction endo-
nuclease BamHI.

Pst13611

Pvu Il 2066

BamH1 1375

Sal 1651
BstZ. 1939

Sty 11369

Following transformation, bacterial cells were
grown in four different media, as shown below.

Pvul 3736
Scal 3846

EcoR 14359
Hind 11T 29

EcoR'V 187

Sph 1566

I | nutrient broth plus ampicillin

II | nutrient broth plus tetracycline

[l | nutrient broth plus ampicillin and tetracycline

IV | nutrient broth without antibiotics

| Level 1000 Biclogy MCQ with HELPs £ 944

B

My

lopic B lsolating, Cloning and 3':’4ucncmg D?J,.e: 1

Option B: The plasmid inserted only COntgin.
genes coding for resistance to angp.

. -3
ampicilling streptomycin ond tetracyling, T
even if the bacterium is transformed, jy
have resistunt 1o konamycin,

}r‘“'
‘lﬂ” not

Option C shows colonies of ransformed ¢,
terial cells vath non-recombinant plasemid. n_‘;.
is, all the 3 genes coding for resistance bl
antibiotics ampicilling streptomycin and tetrg.
cycline are intact.

Option D has all the colonies present in g,
diurn C, indicating that the gene coding for
resistance: o tefracycling is infact and fhy
the human gene has not been inserted i,
the gene. All colonies of bacteria present are
transformed vith non-recombinant plasmig.

Which of the following media
would bacterial cells that cop-
tain the recombinant plasmids
grow in?

A Tand II

B Tand I
C Tand IV
D IV only

HELP

Due to insertional inacti-
vation by the eukaryofic
gene which disrupts the
tetracycline resistance
gene, transformed badte-
ria containing recombi-
nant plasmid would nof
be able to survive in @
medium containing tefro-
cycline, i.e. media |l and
IIl. Thus, bacterial ce[!s
that contain the recombr
nant plasmids can OF;Y
survive in media | on@

: fions
Frequently Examined QU&”

it
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Topic 8 Isolating,

Cloning ang Sequencing DNA

HELP
,5.%; 3 +elow illustrates how biotechnologjsts

- figie pecome resistant to infectiop by F Or statement Y, gy Gene s
P cornb er Inserted jntq crop viq
gorn DOTE™:

electroporctiOn

. and not
ch Statements correctly describe X and y? electrophoresis. Gel electro.
"

Phoresis is q Procedure for
X Separating a mixtyre of mol-
Bt Gene |s ecules through q gel in an

Inserteq electricql field
into crop

while
electroporation disturbs the

phospholipid bilayer of the
membrane gnd causes the
formation of temporary
aqueous pores allowing
cells to uptake DNA.

For statement X, Bt Gene is
isolated from Bacilluys
thuringiensis with the help of
restriction endonucleases

and not restriction exonu-
cleases.

Crop is infected by Pest dies when feeding on
European corn borer any plant part

Q14
X x Plants are more readily ma{:lipulﬁlei by genetic
. i i imal cells because
Bt Gene is isolated Bt Gene is engineering than are an o
from Bacillus inserted A plant genes do not contain introns.
A | thuringiensis w1_th. into crop via B more vectors are available for transferring
the help 10f restriction electrophoresis. recombinant DNA into plant cells.
es. o
endonucleas C  a somatic plant cell can often give rise to
Bt Gene is isolated Bt Gene is a complete plant.
from Bacillus : d clei.
e inserte ls have larger nu
B | thuringiensis with- into crop via D plant cells
the help of restriction electroporation.
e .
u ndonucleases . ] HELP | conton
.. Bt Gene 1s Obption A: Plants are eukaryotes an
; Bt Gene is isolated inserted into tp
; ; introns. .
Flc fl‘0m. BG.CIHL.IS . crop as a result " . here are lesser vectors available
i thuringjensis w1th. of infection by Option B: T ere - ant DNA info plant
the help of restriction Agrobacterium for transferring recom
éxonucleases. tumefaciens. cells. ‘ lont cells
——— — | O D: The size of nuclei of plan
. Gene is ption - the same.
Bt Gene is isolated ?Jserted into and animal cells are
D om Bacjllys crop as a result
uringiensis with P 85 €
! glensis wi of infection by
: € help of restriction Bacillus
: eXo L
i

Frequently Examined Questions l

Scanned by CamScanner
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To date, genetically modified food crops have

been modified to
needed human nutrients.

A  produce
B resist insect pest.
¢ deliver vaccines.

D  All of the above.

Genetically modified food crops have been
modified to produce needed human nutri-
ents such as rice with increased iron and
vitamins that may alleviate chronic malnutri-
tion in Asian countries, herbicide- and in-
sect-resistant soybeans, corn, cotton and
vaccines against infectious diseases such as

hepatitis B.

Q16

Which of the following characteristics is unde-
sirable in cloning vectors used in genetic engi-

neering?

A  Control their own replication

B  High copy number

C Small in size

D  Vulnerable at several sites to a restriction
enzyme

HELP
Option A, B and C are characteristics de-
sirable in cloning vectors used in genetic
engineering. All vectors contain an origin of
replication, so that they can replicate them-
selves as well as the inserted gene of inter-
est, within the host cell. The most widely used
vector, bacterial plasmids, are relatively small
circular molecules of double-stranded DNA
that are found naturally in high numbers within

certain bacteria.

X Level 1000 Biology MCQ with HELPs f 946

Topic 8 Isclating, Cloningm
Nding DNA ]
Q17 |

A plasmid has two antibiotic resistan
one for ampicillin and one for tetracyctlz,e 8eneg,
treated with a restriction enzyme Lhatlne. Itig
the middle of the ampicillin gene. DVCuts in
ments containing a human globip iy A‘ fx frag_
with the same enzyme. The plasmigs a;gre cut
ments are mixed, treated with ligase and frag.
to transform bacterial cells. Clones that useq
taken up the recombinant DNA are the Onesh(?‘:
a

A are blue and can grow on plates i
antibiotics. With bogp

B  can grow on plates with ampicillin
with tetracycline. U not

C can grow on plates with tetracycl
. i~ =
not with ampicillin. ° but

D Cannot grow with any antibiotics

HELP

As the bacterial cells contain the recombi-
nant DNA which contains the tetracycline
resistance gene, the bacterial cells are gble
to survive on plates with tetracycline.

However, due to insertional inactivation by
the human globin gene which disrupts the
ampicillin resistance gene, transformed bac-
teria containing recombinant plasmid would
not be able to survive in a medium contain-

ing ampicillin.

Q18

If the first three nucleotides in a six-nucleotide
restriction site are CTG, what would the next
three nucleotides most likely be?

A AGG B GTC
C CTG D CAG
HELP

Restriction sites are palindromic, that is the
nucleotide sequences of each of the 1:NO D p
strands is identical when read in 5° =

direction.
5 . CTGCAG - &
3’ . GACGIC - %'

jons
Frequently Examined Questio
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Child 2

Child 3

|

]

All three children on the chart had the same parents. Which of

parents?

A Adult 1 and 2
} Adult 1 and 3
C Adult 2 and 4
D Adult 2 and 3

the following shows the children’s

Scanned by CamScahiner
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M P Lo -~
ring ond EQENCingy 1

HELP
Child 1 | Child2 | Child3 | Adult] _ {u!ulfz #f'_,dull 31 Adult4
) == =)
== | == | = —
= | = | = | = =
== = | = —
(—] | —=] =
Each individual’s combination is unique, hav- iiE_Ll; =

ing inherited one allele for each locus from
each parent. Only Adult 1 and 3 are able
to conlribute the highlighted bands to Child
1 1o 3.

Q20

At the start of the polymerase chain reaction
(PCR), single stranded primers are added to the
denatured DNA and the mixture cooled to 60°C.

What explains why the denatured DNA strands
anneal with primers and not each other?

A The primers are shorter and anneal more
easily.

B The primers anneal only to the 3’ end of
denatured DNA.

C  The primer concentration exceeds the de-
natured DNA concentration.

The temperature prevents the denatured
DNA from annealing together.

X Level 1000 Biology MCQ with HELPs 248

Qa1

A5 the mirture cools 1o 60°C, annedlin
primers take place.

~
-
b

i

re
o

The denatured single strands of DN  tend

to rea

ciate info double strands byt 4

1o
“Z

to the lorge excess of both the forward and
reverse primers, primers base pair with
complementary sequences at the 3’ end of
the single-stranded DNA and prevents the
denatured DNA strands annealing with each
ot'rv;r.

Which of the following best describes a plas-

mid?

A A gene within the chromosome.

B Small circular piece of DNA outside the
chromosome.

C  The genetic material of a bacteriophag®

D A single, linear strand of DNA.

w
ons |

Frequently Examined Questi
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TR

lpf s occur naturally in bacteria, yeast,
plo some higher evkaryotic cells. Bacteriql

o relatively small circular molecules
\ 41Ubk’,_sn-(mded DNA that are found naty-
foc certain bacteria and separated from

!
b
) b(,denol cell’s chromosomal DNA,
o b

ogment of DNA has restriction sites I and
This ",t"h create restriction fragments a, b, and
ich ¢

I 11

?rayel the longest distance Th
which is the largest frognlren
to the negative electrode, while fragment

and fragment b are similar in size gcnd or(l
closer to the positive electrode. )

us, ffogmem C
t Wl” be dmer

C

]

I' . h of the following gels produced by elec-
" hlﬁoresis would represent the separation and
trop

Jentity of these fragments?
1 )

®

'eNe. |

c O

D O

r—c,_a,,.b//—,
I
e

HELP

When the segment
size of the fragments will be as

of DNA is digested, the

follows:

o]
[

—

e 0050y i % 269

Q23

The gene map of a plasmid, which has been
used for genetic engineering, is shown below.

It contains two antibiotic resistance genes. The
positions of several restriction endonuclease
binding sites are also shown below.

tetracycline
resistance £
gene

ampicillin
resistance
gene

the most suitable
f the plasmid and the DNA
e of interest?

Which enzyme(s)
for the cleavage ©
containing the el

HI B Bgl
2 zl elll p BamHl and Haell
a

c w1

be inseﬁed into f

terest 0 £ any pori o

o
without loss |
Frequently Exomined Questions
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Q4 Q25 S

The following figure summarizes the formation What is not necessary for PCR to occur?
of insulin using genetically engineered yeasts. A dATP B Primers

C DNA fragments D Ribo““deotjdes

insulin mRNA extracted from S
human pancreatic cells HELP

lP A P,CR reaction

single stranded complementary plasmid cgntaini.ng ampicillin & |OWing eleTHems.-
DNA (cDNA) for insulin tetracycline resistance genes :

l l (ONA fragments

double-stranded (cDNA) linearized plasmid Oligonucleonde
for insulin primers

& DNA Polymerase

recombinant plasmid D?OXYHUCIeosi de
containing cDNA for insulin triphosphates
(dATPs, dTTPs/

| dCTPs oo
dGTP)

transformed yeasts cells .
containing recombinant plasmid

Which enzyme would be used at P and Q? Q26
Which of the following procedures would pro-
P Q duce RFLPs?
A | RNA polymerase | Restriction enzyme | A incubating a mixture of single-stranded
B | Reverse transcriptase | Restriction enzyme DNA from two closely related species
C RNA polymerase DNA ligase B incubating DNA nucleotides with DNA
D | Reverse transcriptase DNA ligase polymerase

C  incubating DNA with restriction enzymes
D  incubating RNA with DNA nucleotides

HELP and reverse transcriptase

At step P, cDNA for insulin is synthesized from .

the insulin mRNA strand using reverse tran- HELP

scriptose. Restriction Fragment Length Polymorphism
At step Q, DNA ligase is added to covalently (RFLP) analysis is a technique in which or-
seal the nicks between the cDNA for insulin ganisms may be differentiated by analysis of
qnd the linearized plasmid through the forma- patterns derived from cleavage of their DNA.
tion of phosphodiester bonds to form a re- Differences in nucleotide sequence be.fween
combinant plasmid. alleles at a locus results in the formation of

restriction fragments of different length UPr‘:”
digestion by the same restriction enzyme @
detected by Southern blot analysis.

LA’ Level 1000 Biology MCQ with HELPs f 250 Frequently Examined Questions
—— % T winFELPs
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27 - grecombinant plasmids are often,

eﬂaw% which process?

f identiﬁ . ing the cells with an electron micro-
X

Al

e
] radioactive tracers to locate the plas-

B mlds
gxposiﬂg t

O \lls the € e
Jucing antibodies specific for each bac-
v ntaining a recombinant plasmid

he bacteria to an antibiotic that
1Is lacking the plasmid

10
D Fexium co

—

“/Onl y yransformed bacteria containing plasmids
ding for resistances to antibiotics will be
C%Ie io survive in a medium containing
Znﬁbioﬁc. Bqcteria lacking the plasmids will

be destroyed by the antibiotic.

TP O lsolgt; i -
ing, Clonmg and Sequenc%ng SF\JAT

A Qq
B qq
C qq
D xoy

HELP

—_— —

Upon digestion with Hindlll:

For allele Q, there j
tion sites, 2 re

formed.

For allele q,

S presence of 3 restric.
striction fragments will be

' there is presence of 2 restriction
sites, 1 large restriction fragment will be

formed, resulting in a band that is nearest to
the well.

From the analysis, there is only 1 band (neor-‘
est to the well) observed. This indicates that
Individual Z carries allele q. The band is
more intense as there is twice as much DNA
in it, proving that Individual Z is a
homozygote carrying two copies of the allele

Q28 o
The region of the genome containing the RFLP
used in this analysis is shown below.
HindIII HindIII* IHindIII
| | B |
AlleleQ e |

Hindlll indicates the restriction sites fqr tl}is
enzyme and * indicates the polymorphic site
which is missing in the recessive allele q.

The black bar indicates the position of the p[robe
used to detect the RFLP. DNA fragments 1rom
three different individuals, X, Y and Z, were
subjected to restriction digestion by Hind!lI gnd
separate by gel electrophoresis. The following
results were obtained.

X Y Z

—

- De
uce the genotype of individual Z.

2

kv

|
E 1%l 1000 Biology MCQ with HELPs 254

Qu

How does a genomic library differ from a cDNA

library? | d

ic li i non-cod-

A genomic library contains only -

! inggsequences, whereas a cDNA library con
tains only coding sequences.

rary varies, dependent on the

d to make it, whereas the

DNA library does not.

ic li be made using a

nomic library can : ’

‘ ;Zstgriction enzyme and DNA .llg:sso&nlgf

as a cDNA ]ibrary requiré 0
mhetreeas well as reverse transcriptase

es

DN A polymerase.

ic library €
e enomiC
’ g;esgthat can be expres

Frequently Examined Questions ]

B A genomiC lib
cell type use
content of a €

ontains only the
sed in the cell.
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HELP
Option A and D: A genomic library confains
coding and non-coding sequences.

Option B: The same genomic DNA can be
obtained from all cells of the organism, thus,
a genomic library does not vary and is not
dependent on the cell type vsed to make it.
Whereas each cell of an organism will give
rise to a different set of mRNA depending
on its stage of development, environmental
conditions and functions, each cell will give
rise to a differing cDNA library. The content
of a ¢cDNA library varies, dependent on the
cell type used to make it.

Q30

The restriction fragment shown below contains
a gene whose recessive allele is lethal. The
normal allele has restriction sites for restriction
enzyme pstl at sites I and II. The recessive allele
lacks restriction site I.

An individual who had a sister with the lethal
trait is being tested to determine if he is a carrier
of that lethal trait.

| II

AR “"(""’-{Ié;l

Topic 8 Isolating, Cloning and SeqUEncing DNA

HELP

normal allele

—_“II

recessive allele I

L NE—
If a individual is a carrier, he will hayg | coon
of the normal allele and 1 copy of the reces.
sive allele. When digested with restriction
enzyme pstl, there will be 5 restriction frag.
ments formed:

I

Tcopy [ ]

lcopy [ ]

1 copy [ ]

2 copies | T

Gel electrophoresis is a procedure for sepa-
rating a mixture of molecules through q gel
in an electrical field. The negatively charged
DNA molecules migrate toward the positive
electrode at a rate inversely proportiong| to
their length. Thus, the largest fragment will be
closest to the negative electrode, while the 3
smaller fragments which are similar in length
are closer to the positive electrode.

L I |

Which of the band patterns would be produced
on a gel if he is a carrier?
well
/

sofd ||| |
sod | | | | |
c off | | |
ol 1T T

| Level 1000 Biology MCQ with HELPs ? 252
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| Q31

Restriction enzymes are molecular
scissors used in genetic engineering
to cut up DNA. In nature where are
restriction enzymes found and what
is their natural role?

A In viruses; to splice host cells DNA.

B In bacteria; to defend against viral inva-
sion.

C  In yeast cells, to defend against foreign
DNA invasion.

D In viruses; to defend itself against mu-
tation.

HELP

Restriction enzymes serve to protect the
bacteria from attack by bacteriophages-
Bacteria use their restriction enzymes 0
degrade the incoming viral DNA from i~

vading bacteriophages.

Frequently Examined Questions
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&/ /ﬁ“ enZYm° that cuts DNA as shown ln th —

b ﬂi
L ‘G

w shows part of the

i i R A

belo
Tv t‘h rmone hGI”l

plasmid

hGH gene

I
BamH1 O T T O T Ty

gi ;; ? PETTTETTET T 0 0

mids do not contain the hGH gene.

Atthe end of this process, many plas
What could explain this?

A" Different alleles of the hGH gene have different sticky e
Not all of the plasmids cut by BamH1 have sticky ends.

Some of the plasmids are cut at more than 0ne position.

The sticky ends of some of the plasmids rejoin with each other

nds.

B
C
D

Frequently Exomined Quesfor®
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HELP

Option A and B When the hGH gene or
plasmids are cut with BomM 1, the same sticky
onds will be produced Al restricion enzymes
recognize and cut only of thewr specific resic
ton sites, giving the same pattern of cut each
hme

Option C: As seen from the diagram, there
is only one BomH1's restriction site in the
plasmid, thus the plasmid is only cut af one

posthon

Option D: The stic ky ends produced are
complementary and can reanneal in a spe
cific, complementary manner through the
formation of hydrogen bonds between the

bases

Q33

A student performed the following steps in a

Southern blot experiment to determine the num-

ber of copies of a particular gene that has been

inserted in a genetically modified organism.

(i)  Transfer of DNA to nitrocellulose membrane.

(ii) Restriction digestion of genomic DNA.

(iii) Cleaved DNA separated using gel electro-
phoresis.

(iv) Create radioactive probe.

(v) Incubate probe and membrane.

Which is the correct sequence to the above

steps?

A (ii) » (iii) » @{i) - (iv) - (v)

B (i) » (iii) » (i) » (v) » (iv)

C (@(iv) » (v)] » (i) » (i) — (iii)

D

(v) - (iv) = (iii)) —» (ii)) - (i)

HELP

Correct sequence to Southern blot experi-

ment:

I Restriction fragment separation. Ge-
nomic DNA samples to be tested are
prepared and a restriction enzyme is
added 1o produce restriction fragments.

| Level 1000 Biology MCQ with HELPs # 254
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2 Flectrophoresis. The restriction fy,
are then separated by electr 097:1:

Bloting These restrichon "Osrnem, o
transferred from the gel 10 o shee 0{
nitrocellulose membrane. The ’"'g(l)e

strands of DNA stick 10 the pape,
are positioned exactly as thay onQ::

gel.

Hybridisation with radioactive probe. The
nitrocellulose membrane s incubateq
with a solution containing radioactivel

labelled probes that is complementq !
to the DNA sequence of interest K

Q34 o
A method used to detect a particular DNA se;
quence within a mixture of many DNA fragmen;s

is

A DNA sequencing.

B DNA fingerprinting.
C  colony hybridisation.

D  Southern blotting.

HELP
A mixture of many DNA fragments will yield
too many bands to be distinguished individy-
ally using gel electrophoresis. Hence Southem
blotting is carried out using a specific probe
to label discrete bands that contain a particu-

lar DNA sequence.

Frequently Examined Question
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“ » Cloning and Sequencing.
e Sequencing DN,
S P section of a DNA T ‘Tl
8 a’/,;/ shows a molecule, S
e o
TAG SCGTAATCTTA AGGAT(%’S?TCGAATTGGCAT
TAGCTTAAC
CGTA

ifferent restriction sites:

EcoR1 GAATTC
CTTAAG

pumber of DNA fragments that can
NA fragments

olecul®
0|

.zed

xR
%
.% p-1

R———
e e
T T LS U

is the
Number of D
4

».

4
5
5

= T Wwn e

s cut under ideal conditions, using twg
0 di

ffere
nt endonucleases, EcoR1 and Tuc1

Tac1  TCG A

AGCT
be produced?

er

GAATTC
CTTAAG

GGCATTA
CCGTAAT

o[ERATIC|GEC TCCA
I AT|CTTANG|CCG[ACCT

iriction sites respectively in the D
d in the above diagram). Thus,
g rise to

There are 2 res

Tocl (highlighte
on the molecule hence givin

36

Five stages in the production of hum
by genetic engineering techniques are given.

{ DNA cut with restriction enzymes
L anscriptase

3
4

an insulin

DNA copy made using reverse tr
messenger RNA extracted from cells
plasmid DNA joined to donor DNA using
ligase enzymes

r;iombinant plasmid insert

Wh .
ch sequence is correct?

first

A
’Cl"3—>4—>z
S I RN

3
251504

ed into bacterial

Y last

4

R R

5
4
5

S e 1000 B;
’ 000 Biology MCQ with HELPs y 255

ATTGGCAT
TAACCGTA

TCGA
AGCT

CTAGGA
GATCCT

NA molecule for the two endonucleases, EcoR1 and
FcoR1 and Tacl are able to make a total of 4 cuts

5 DNA frogments formed.

HELP
The five stages in the production of human

insulin are carried out in the order 3, 2, 1,

4 and then 5.

-

by genetically ma-
the use of the en-

Q7

Synthesis of human insulin
nipulated bacteria involves
zyme reverse transcriptase.

What is the role of this enzyme?

ds’ to insulin genes:

A It adds ‘sticky en

B It causes complementary DNA to be formed
from |

c It causes production of mRNA 1D the pan-
creas cells )

p It causes single—stranded DNA to conve
to double—stranded DNA.
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Reverse tronscriplose con be used 1o synthe
size DNA, colled complementary DNA (¢ DONA)
from the mRNA

Q38

The flow diagram shows some of the events in
the production of a human hormone by genetic

engineering
At which stage in the process is a restriction

enzvme used’?

human cells bacteria grown
grown in culture in culture

e e

plasmids extracted
from bacteria

i

A human messenger
RNA extracted

human DNA
B synthesised from

messenger RNA

C human DNA and
plasmid DNA cut
y

D human DNA and
plasmid DNA joined

y

recombinant plasmids
taken up by bacteria

Q39 S
genetically mgin.ugd'o'm;.

When bactoria are
duce human insulin, the enzymes used in

pﬂnmlnm are

1 lignse
72 restriction endonuclease

1 reverse transcriptase
which order are the enzymes used?

In
[ -m“« » last
A 1 3 2
B 2 3 1
C 2 1 3
D 3 2 1
HELP )

Reverse transcriptase is first used to make g
complementary DNA (cDNA) from an mERNA
molecule. Then, restriction endonuclease is
used to cut the bacterial plasmid so that sticky
ends are obtained. Finally, DNA ligase is
needed 1o join the inserted gene to the sticky
ends of the plasmid vector.

Q40

In the genetic engineering of bacteria to pro-
duce insulin, what is the vector?

A  a bacterium
B a gene

C an enzyne
D a plasmid

Restriction enzymes are used to cut DNA
between specific base sequences before the

ends are joined up.

| Level 1000 Biology MCQ with HELPs £ 256

HELP
The vector is the plasmid which is removed
from a bacterium and inserted with a foreign
gene. The plasmid vector is then reinserted
back into the host bacterium for replication-

ned Questio™ |
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\

identical

., from genetically engineered bac-
et lxglsp ared with human pancreatic ingy-
& co

ment and explanation about the in-
cules is correct?

a bacterial gene is altered tq
resemble the human gene

altered human genes are
inserted into the bacteria

a bacterial gene is altered to
resemble the human gene

a human gene controls the

synthesis of bacterial insuliu

|

HELP

_—

The insulin produced is identical as the syn-

thetic gene that codes for this protein is based
on the sequence of nucleotides found in
human DNA that specifically codes for in-
sulin. The bacterial genes are not altered, s
the bacterial plasmid is only cut to enable
the insertion of the synthetic gene.

A

Leygl 1 .
008Biology MCQ with HELPs 257

e 6 !mkﬁir»g, Clon; Dy
" o Sequencing DNA

Frequently Examined Questions J
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Q C Q2 C Q3 B Q4 C Qs D Q6 B Q7 A Qs B
Q C Q10 C Q11 A Q12 C Q13 B Q14 C 015 D Q16 D
Q17 C Q18 D Q19 B 020 C Q21 B 022 B 023 A Q24 3
Q25D Q26 C Q27 C 028 C© Q20 C Q30D Q31 B Q32 D
Q33 A Q34 C Q35 C Q36 D Q37 B 0an ( Q39 D Q40 D
Q41 D
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T solecular and Cell Biology

B
- own be{ore reSO||""9 to “ELP

You should try to answer on your

HELP
Stem cells are widely used in medical research. quality of crop plants by improving the no.
tritional value of rice and soya begns

Which property of stem cells makes them par-
ticularly useful in this research?
A They can be fused together to form a zy-
gote. Q3 ' -
Gene therapy is a way of treating genetic g;,

y e tually give rise
B  They can divide and eventually &l ease by introducing a piece of DNA intg the
cells of an affected individual. Liposomes can

to a whole organism.
They can divide and be made to differen- .04 for gene therapy as they target the cells
affected by a genetic disease.

C
tiate into various types of cell.
D  They will continue to divide indefinitely. The diagram shows the structure of a liposomg.
HELP |
Stem cells are capable of dividing indefinitely glycolipid
and produding copies of themselves. In ad- meml?ra.me |
dition, stem cells can undergo differentiation CODbtalmng specific
giving rise to specialized cell types. carbohydrates
DNA strand
QZ What feature of a cell surface membrane allows
the liposome to target cells affected by a genetic
Which of these processes could increase crop  disease?
yield? A carrier molecules
P: Insertmg genes for vitamin A production B phosphate groups
1nto rice c X |
.
Q: Inserting genes for pest resistance into cot- PEOICI CHARGELS
ton D receptor molecules
R: Inserting genes for herbicide resistance into
oilseed rape. HELP
S:  Inserting genes for nitrogen fixation into The liposome's glycolipid membrone.contoin-
soya beans. ing specific carbohydrates recognizes and
A Pand Q binds to receptor molecules on c.e|| SUfoC;
B QandR membrane of target cells. The I|Rgsome :
thus able to deliver genes to sp.edﬁchm;g"
€ Rands cells and is able fo deliver DNA info fhe

D SandP
Frequently Exomined Questior®
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% Q4
. Pt
Which 801; ~—
yield of o ' moqg;
duced pep ;lr:_), ‘lmn.n:‘“”u could increase the
1 Sured ae 4 .
A h(-‘rhi(‘id areg !).,l.l j‘“ l'll-\s:; of crop pro-
B lol o Fesigy year?
delayeq ) “ant plants
. eni ,
¢ more esseng; Mg in the fruit
Yential 41044 ’ §
D more ‘.“'] ) al dll\“]() acids i
amin A in acids in the seeds
1€ grain

tion, without da i

maging thej ici
ot \ eir herb - .
nt be;;):s. This leads to an increolsc;dii pase
y ause of |ess competition from We::;f

QB
stem cells can be divided into fo i

. ur main t 3
Wwhich of the four types of stem cell CaII11 d)ilggls‘-

entiate into a limited range of tissues?
A adult stem cells

p embryonic stem cells

¢ fetal stem cells

D zygotic stem cells

HELP
Adult stem cells are fissue specific and can
enter normal differentiafion pathways to form
only the specialized cell types of the lissue

which they reside in.
stem cells and fetal stem cells are

e the ability fo
Il type to form

Embryonic
pluripotent stem cells and hav
differentiate into almost any c€
ony organ or fype of cell.
Zygotic stem cells are fotipotent cells, which
means that it has unlimited capabilify fo if-
fer?"ﬁme and give rise to the exira-em ry-
onic membranes and fissues, the embryo and
g“"poﬂ embryonic tissues and organs.

el has the potential fo give rise to any an
all human cells,

The

K|
el 1000 Biology MCQ with HELPs P 259

fopic ¥ APFTET

Q6 — —
i cells M

which property of (:ml)ry(')mc].zdimll g

them pnrliculnrly useful in 1 B iy

A They can be fused together to

- pluripotent

jvide and aré
e totipotent.

They can d
ivide indeﬁnitely.

¢ They can divide and ar
v will continue O d

p The /,//

HELP
‘_ pofenf but
the ability

B

Embryonic stem cells are not tofi
are multipotent cells. They have
io differentiate info almost any cell ty
form any organ of type of cell.

7
A patient suffers from adenosine deamm_ase
al recessive 1M

(ADA) deficiency, an autosom
which bone marrow lym-

mune deficiency 1n [
phoblasts cannot replicate to generate immuno-
The treatment option

competent lymphocytes.
that would permanently cure the patient is
A  germ-line gene therapy to replace one ADA

gene copy.
B  germ-line gene therapy
gene copies.
somatic cell gene therapy to repl

to replace both ADA

ace both

C
ADA gene copies in circulating lympho-
cytes.

D somatic cell gene therapy to replace one
ADA gene copy in bone marrow lympho-
blasts.

HELP

In gene therapy, only somatic cells and not
germ cells are targeted for treatment.

ADA deficiency is inherited in an autosomal
ch means two copies of
the ADA gene in each cell are altered. The
presence of one copy of ADA gene in bone
marrow lymphoblasts will produce sufficient
ADA enzymes to ‘cure’ the genefic disease.

Frequently Examined Questions l

recessive pattern, whi
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Q8

Which feature of stem cells obtained from blood
in the umbilical cord enables their use in the
treatment of a variety of blood cancers?

A They can differentiate into bone marrow
cells.

B They can differentiate into any cellular
component of blood.

C  They can replace blood stem cells affected
by cancer.

D They are totipotent.

HELP

Umbilical cord blood stem cells are
multipotent, in that they have the ability to
differentiate into limited cell types to give rise
to a range of spedialized cells that have a
specific function. Umbilical cord stem cells
found in cord blood only can differentiate
infto any cellular component of blood eg.
white blood cells (such as B lymphocytes, T
lymphocytes, natural killer cells, macrophages
and platelets etc.) — vital for fighting infec-
tions and safeguarding the body, red blood
cells — important for transporting oxygen to
cells.

Q9

Which type of gene therapy is least effective in
transferring DNA to the nucleus?

A  Adenoviruses
B DNA attached to a ligand
C Liposomes

D Retroviruses

HELP

Viral delivery using adenoviruses and
retroviruses are spedific and ensure effective-
ness. The viral vector recognizes and binds
to receptor on cell and enters cells. The vector
is able to deliver genes to specific target
tissues and is able to deliver DNA to the
nucleus.

| Level 1000 Biology MCQ with HELPs ' 260

{Ompic 79vAPf’|vr_miom of Molecular and el B"""’-ﬂ |

Phaspholipid biloyer of liposome mifrie
ture of cell surface membranes 1y, e
some carries the DNA in it P ’lp )
fuses with the target cell’s surface mernbf,m,'
allowing DNA 1o enter into cell gp m;’:
the DNA to the nucleus.

- “f e

Q10

The search for pluripotent stem celly jg intenge
The spermatogonium is the diploid precurger (,f
haploid sperm in the developmental pathway
of mouse gametes as shown below,

% Spermatogonium (2y, )

DNA Replication |
., Primary
L. \//ﬁ spermatocyte (4n)
Meiosis | 7

a
7/ (/\ " Secondary
@ \ \Z) spermatocyte (2n )

Meiosis II 7 “a 7

@ ff?.%permatids[m
p (

b0
FrLSs

\

c
Scientists were interested to find out which
stages of sperm development have stem cell
capacity. Two experiments were carried out
using sterile host males with testes that lacked

germ cells. The results are shown in the table
below.

Mature
sperm cells (n)

Type of It
cells used Resu
: Secondary Fertility
Experllment spermatocytes | was not
were injected | restored
Fertility
: . | was restored
Experiment | Spermatogonia | ¢/ e rest
2 were injected of the
mouse’s life

Frequently Examined Quest

jons

——_—’///—‘
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what property ol o stem coll fa midasing n 1)
"“‘.\Hlin\' -‘*l"'llllmm yvies?! ) 11 110

,‘Qpc‘(.i.l“l.l“nll

Solf-renewal

g‘. Commitment

p A proper stomecell niche

| MELP

|

|
{
5
i
4

Stem cell niche s used 16 descnbe the mi-
croenvitonment in which stem colls are found
SI;]((! ferility was testored alter the injection
ol spermatogonia, It suggests that sper.
l"ﬂf()gnx\ll)lll lll',phly'. "ll' l|t'l\t,'lr;l |,lr,pl-rlu-'
of stem cells such as being copoble of rhw'im‘r'
indefinitely and producing copies of thr-rn‘-’
selves (self-renewal), can undergo th"rﬁ-n-
tighon gwing rise to specialized cell types

(heploid sperm).

As fertility was not restored vpon injection of
secondary spermalocyles, it sugges! that the
secondary spermatocytes do not have o stem
cell niche and do not display the properties

of stem cell.

Qi1

What are normal functions of stem C
living human?

ells in a

lopic 9 Applications ol Molaeular and Cell Biology

HELP

Fmbryonic stem cells are described os pluri-
potent which means that they have the ability
to develop into almost any kind of cell in
the body except extra-embryonic membrane
(but not the ?r!)phf;b"l'.')

Adult stem colls such as blood stem cells
and muscle stem cells are undifferentiated
and unspecialized cells found among differ-
entiated cells in o tissue eg. bone marrow
or organ. The pnmary role of odult stem

cells 15 to maintain and repair the specific

tissues where they reside.

012

Which genetic modifications would not decrease
the quantity of chemicals sprayed onto crop
plants by farmers?

A Fungus resistance

B Herbicide resistance
¢ Insect resistance
D

Virus resistance

e g e —

Differentiating into many
A | kinds of cells in a 3-5 day
old human embryo

Differentiating into many
B | kinds of cells in a3 day
old human embryo

I

Differentiating into only
¢ | one kind of cell in @ 3-5
day old human embryo

" Differentiating into only
D | one kind of cell in @ 3-5

producing dif
cell

Functions

producing insulin in
pancreases damaged by |
type 1 diabetes

producing red blood
cells worn out by
normal wear and tear

" ~— | producing dopamine in
the brains of people .
with Parkinson
ferentiated | Cells that can

s that can be used to  differentiate into nerve

screen new drugs

 Cells that can
" differentiate into bone
~ cells in the skeleton

| Cells that can
' differentiate into cardiac
" muscle cells in the heart

 Cells that can
differentiate into cartilage

| cells in the joints

' cells in the brain

L —

day old human embryo

| Level 1000 Biology MCQ with HELPs 7 261
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HELP
Genetic modificaton of plonts into herbicide
resistant plonts Can improve Crop \_u‘M. This
1s because herbiades are used o get nd of
weeds which compete with crops for soil
nutnents. Transgenic plants ore not inhibited
by herbicide. Thus farmers mQay conhnue o
apply the some quantty of specific herbiade
to control weeds populotion, without dam-
aging their herbicide-tolerant crops. This leads
10 an increase in crop yield because of less
competition from weeds.

Fungus resistance, insect resistance and virus
resistance plonts will lead to destroy the fun-
Qus, insects or virus that is bein

U#]
.
]
U]
]
=
7
“d

Hence these fungus, insects or virus are
qus,
unable to couse further damage to crops

~
farmers will have higher crop vield.

Q13

Which of the following statements is false about
hematopoietic stem cells?

A Hematopoietic stem cells are able to repro-
duce continually.

B Hematopoietic stem cells are present in
minute quantities.

C  Hematopoietic stem cells can be found in
the bone marrow,

D Hematopoietic stem cells can differentiate
into all specialised cells.

HELP

Option A: The hematopaietic stem cells will
constently divide fo replace cells such as the
red blood cells that are wom out in three
fo four months.

Option B and C: Hematopoietic stem calls
are a fype of adult stem cells that can only
be found in the bone marrow in minute quan-
fities. Hematopoietic stem cells can only give
rise to blood cells: red blood cells angd white

bLood cells (such s B lymphogytes, T lym-
Phocytes, natural killer cells,
and platelets efc.). O

A Level 1000 Biclogy MCQ with HELPs
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Q14 ———

Which feature of embryonic stem cells (ESCy)
is illustrated below?

=y
£ 30

L

blastocyst ESCs

7 1l N

)

& =2 .
mesenchymal SCs

hematopeietic SCs neural SCs

|11

Connective tissue,
bones, cantilage
ete.

s cells of nervous
systam

”
7]
A
4

e

ESCs are capable of dividing indefinitely,
B ESCs are multipotent.

C  ESGs are pluripotent.
D

ESCs show plasticity.

mbryenic stem cells are pluripotent cells.
is, they have the ability to develop into
any xind of cell in the body (as seen
from diagrem, hematopoietic SCs, neural SCs
@ mesenchymal SCs) except extra-embry-
nic membrane (but not the trophoblast).

Which of the following disorders would gene
therapy be least effective?

A Cystic fibrosis

B Hungtington's disease
C  Sickle cell anaemia
D  Typen diabetes

Frequently Examined Qtisiio’ni_J
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HELP
Cystic fibrosis, Hunglington's disease and
Gckle cell anaemia anises as a result of o
genehic disorder. A genetic disorder is on
ness caused by abnormalities in genes or
chromosomes. They are a result of genelic
disorder when there is defect in o Sll\l‘}l;‘ gene

Type Il diabetes is a type of multfactonal
and polygenic (complex) disorder where man:-
festation of disease may be dependent on
the effects of multiple genes in combination
with lifestyle and environmental factors.

Gene therapy is a technique for introducing
a copy of normal functional gene/allele info
target cells with non-functional genes and
works better when there is/are de‘fcd(s) in Q
single gene.

0L —

Which of the following statements are true about
all stem cells?

1 Stem cells can be induced to differentiate
by environmental signals.

Stem cells are easily isolated and propa-
gated.

3 Stem cells are able to develop into whole
organisms if implanted into the womb.

[ S+

4 Stem cells make more stem cells under
appropriate conditions.

B 2 and3

1, 2, 3 and 4

A 1and 4
C 1,3 and 4 D

-

HELP
Statement 1: Stem cells can be induced to
differentiate by environmental signals, giving
rise to specialized cell types. E.g. hemato-
poietic stem cells that are found in the bone
marrow can give rise 1o red blood cells and

white blood cells.

Siatement 4: Stem cells ore capable of
dividing indefinitely and producing copies of
themselves.

Statement 2: Stem cells cannot be easily

isolated.

| Level 1000 Biology MCQ with HELPs ? 263
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Q17

/

W )

)lhn hoof the following represents the comedt
plant growth regulator(s) for the formation of
the corresponding plant tissue!

- .
Plant Growth Formation of

N "W o

Regulator plant tissue
A Awnin Shoot
B Auxin + Cytokinin Callus
¢ Abscisic acid Callus

D Cytokinin Somatic embryo

HELP

AL |

Auxin and cytokinin is added o the nutient
agar to stimulate the cells of the explant Ko
!

divide by mitosis to form a callus

Q18

To see the range of cell types a single hemato:-

poietic stem cell can generate, an mvostigaton

suggested the use of a moditied retrovirus which
carries a marker gene. The rationale behind this
is

A retroviruses will inject its genome into the
cell which will then move into the nucleus
to be replicated.

B retroviruses will canse the genome ol the
stem cell to disintegrate ad synthesize its
vital genetic material which will bo pass
on to new cells as it divides.

C  retroviruses will insert its own genome nto
the chromosomes of the cell it infects and
as the cell divides, it is possible to trace
all the progeny of the cell.

D retroviruses will replace the equivalent of
the marker gene in the stem cell through
the process of genetic recombination
thereby causing all progeny produced to
carry a copy of the marker gene.

Frequently Examined Questions l
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Retraviral delivery method increases the
. i !
chance of incorporating DNA into hos

genome,

The isolated hematopoiehc stem cell is in-
fected with the refrovirus contoining RNA copy
of a marker gene. Once the virus has in-
focted the target cell, the RNA copy of the
marker gene is reverse transcribed (by
retrovitus’ own reverse transcriptase) into the
normal DNA copy of the gene. The DNA is
inserted into the chromosomal DNA of the
hematopoietic stem cell. Whenever the stem
cell divides via semi-conservative replication,
the marker gene will be replicated and be
present in all the progeny of the cell.

Which of the following statements regarding
stem cells is false?

A One potential side effect of any embryonic
stem cell-based therapy is the formation of
tumour.

B  Stem cells are present within various or-
gans of the adult body.

C Stem cells can develop into a whole or-
ganism when implanted into the womb.

D Stem cells can be grown and expanded
indefinitely in culture under appropriate
culture conditions.

HELP

Only zygotic stem cells are totipotent cells,
that is, only they have the ability to differ-
entiate into any cell type to form whole
organisms.

Q20

Large quantities of useful products can be pro-
duced through genetic engineering involving

A

B
C
D

bacteria containing recombinant plasmids.

mammals,
transgenic plants,
All of the above.

A Level 1000 Biology MCQ with HELPs ' 264
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HELP

Q21

I

of Molecular ang Cell Biolcgy 1

ygineering refers 10 a special set
os that alter the genetic makeyp
plants or bacteria.

Genetic ef
of technolog

of animals,
neering involving bacteria con.

Genetic engi |
binant plasmids con be used

jgining recom
o produccd insulin.

Genetic engineernng involving mammals such
as cows, producing substances eg. Bovine
somatotrophin (BST) con be used to improve
milk yield.

Genetic engineering involving transgenic
plants can be used to improve crop yield or
improve quality of crop plants eg. glyphosate-
resistant soy crop plonts.

Which statement describes a unique feature of
stem cells in adult humans?

They can differentiate into different cell

A

types.
B They can undergo meiosis.
C They have a complete human genome.
D They have multiple copies of active genes.
HELP

Option B: Only germ cells undergo meiosis.

Option C and D: All cells and not only stem
cells have o complete human genome os
well as have multiple copies of active genes.

Option A: Stem cells can undergo differen-
tiation giving rise to different cell types.

Frequently Examined Qief_ﬁirf_)!
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he figure below gives some of the
petunia plants.

—
———

p()ssihlﬂ L’xppri"" nt l T ———
M : ll . " o —~—e— o
A manipulations in the culture of cells
’ ¢ 0l cells from

Diploid p

plant
“Jpll)id

//AT"'"\. plant

culture
/ 8
/ Root Q

formation

Root
formation R B
s b0 Haploid
o prot s
Shoot Haploid ;o%géag protoplasts
S formation . callus Fu;ioln
romosom
i
fonf)n?ation v Diploid callus

Thi . . .
Which ot'” the following correctly identifies the stage for each of the events taking place in the culture
of Petunia plant cells? 8 piats 2 culture

Restoration Removal and
Meiotic Ren;foval of somatic | subsequent culture |
division number of of individual cells |
cell wall R . ;
chromosomes | from microshoots |
A R P s Q
B P T T R ;.
C R R S P g
D| P Q | T s |

R

HELP
Step P: Diploid plant giving rise
nucleus divides o produce four d
found in the original nucleus.

Step Q: Protoplast are plant ce

Step T: A haploid callus being restore t
chromosomes has been restored- |
Step S: With differentiation of individual cells of callus into po

plantlet is form.

¢ a8 1
e 13
ot melcsis. i

to anther is @ resul
aughter nuclei each ¢

cntaining hait fi
lls with their cell wall removed.

1 - | 14
o diploid callus sugges's that the somcfic numoer o

ricular tissues (shoot and roois), o
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Q23

Which of the following disorders would gene
therapy be most effective?

A Cystic fibrosis
B Cancer

€ Schizophrenia
D Type 11 diabetes

HELP

Gene therapy is o technique for introducing
a copy of normal functional gene/allele into
torget cells with non-functional genes and

works better when there is/are defect(s) in a
sH\i_‘,'nl‘ gene.

Cystic fibrosis arises as a result of a genetic
disorder. Cystic fibrosis is a result of genetic
disorder when there is defect in the cystic
fibrosis transmembrane conductance regula-
tor (CFTR) gene found on chromosome 7
coding for CFTR. Thus treatment with gene
therapy will be effective.

Cancer, schizophrenia and Type Il diabetes
are types of multifactorial and polygenic
{complex) disorder where manifestation of
disease may be dependent on the effects of
multiple genes in combination with lifestyle
and environmental factors. Thus treatment
with gene therapy will not be effective. This
is because it is impossible to introduce many
functional genes at the same time.

Q24

The following are advantages of transgenic
plants except:

A A gene for a desirable characteristic can
be identified and cloned.

B All the beneficial characteristics of an

existing variety can be kept and just the
desired new gene can be added.

C  Sexual reproduction is necessary.

D Transgenics is much faster than conven-

tional breeding.

 Level 1000 Biology MCQ with HELPs £ 266
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HELP

Sexual reproduction will cause genetic varig.
ton. Transgemc plants are not produced by
soxval reproduction. It is difficult to produce
plants that breed true ~ homozygous for
desired traits when sexual reproduction js

used.

Instead, the cells of these clones divide by
mitosis to maintain genetic stability. Plants
produced via cloning are genetically identi-
cal and all posses the desirable features of
the stock plants.

Which of the following are reasons for scien-
tists to employ the method of plant cloning?

1

2

w

o 0O % o o

change the phenotype of an organism

create smaller genetic changes at a much
more rapid pace

production of large amount of pharmaceu-
ticals

selective breeding is too slow
1 and 2

1 and 3

1, 2 and 3

1, 2, 3 and 4

HELP

Statement 1 and 2: Plant cloning can be
linked to genetic engineering which refers to
a special set of technologies that alter the
genefic makeup (phenotype) of organisms

such as animals, plants or bacteria at a much
rapid pace.

Statement 3 and 4: Rapid multiplication of
plants allows for production of large amount
of pharmaceuticals. Plants with desired traits
can be multiplied rapidly than can be done

using conventional breeding methods such
as selective breeding,

which rely on sexual
reproduction.

Frequently Exomined Quesﬁoij
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rhe genotically engineered supor salmon was
geated fronme Atlantic salmon stocks and are
capable of growing to a large size in 14 montha,

Which of the following s not a benofit intended
from the crop?

A Higher yield for farmoers
g Minimising pollution

¢ Decreasing the food consumption of the
crops in their lifotime

P Increase in supply to meet world's demand

HELP

Growth hormone is produced all year round
in these genetically engineered super salmon,
resulting in them growing to thewr maximum
size 3-6x faster than their wild counterparts/
normal farmed salmon. Thus, these salmons
take half the time 1o grow to market size,
This decreases the food consumption of the
crops in their lifetime as well as resulls in an
increase in yield for the farmers. The larger
salmons also results in an increase in supply
to meet world’s demand.

Haematopoletlc

stem cell
ptem el

Inside the patient

Eythrocytes  Myeloid  Muktipotent Pluripotent
Red blood cells) progenitor  stem cell stem

. cell cell
Uk G

\"'\;L{afl IUQO Biology MCQ with HELPs P 267

=] the patient

-

Topic 9 Applications of Molaculor and Cell Biology |

/ .
Which of the following options are characteris-
tics of the form of treatmont shown above?

I FEasy to extract in laboratory
2 Readily available

3 Difficult to control

4 Limited longevity

A 3 only

B 3 and 4

C  1and 3

D 1,2 3 and 4

HELP

In gene therapy, there is problem wath con-
trolling the activity of gene expression. The
concerns include the possibility that trans-
ferred genes could be ‘overexpressed’, pro-
ducing so much of the missing protein os to
be harmful. Thus ensuring correct dosage of
genes to be introduced is a challenge in order
for gene therapy to become effective.

The ropidly dividing nature of many somatic
cells prevents gene therapy from achieving
long-term benefits. The short-lived nature cf
gene therapy might result in patients having
io be treated on a frequent basis or undergo
multiple rounds of gene therapy.

stem cells multiplied
in cell culture

Transplant into

Frequently Examined Questions
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Which statement best describes the characteris-

tic of a pluripotent cell? .

A Cells that can differentiate into embryonic
and extra embryonic cell types.

B Cells that can differentiate into all the cells
found in various tissues of the body.

C  Cells that can only produce closely related
family of cells.

D Cells that can produce only one cell type
but have the property of self-renewal.

HELP

Option A describes a totipotent cell.

Option B describes a pluripotent cell. Pluri-
potent cell have the ability o differentiate
into almost any cell fype to form any organ
or type of cell in the body.

Option C describes a multipotent cell.

Option D describes a unipotent cell.

Q29

Liposuction waste has been reported to contain
50-100 million stem cells per 250 g. When these
stem cells were harvested, they could not dif-
ferentiate into any other cell except for fat, bone
and cartilage.

Which of the following statements best explains

this?

A It is a multipotent adult stem cell which
can only specialise into limited cell types.

B It is a multipotent embryonic stem cell
which can specialise into almost all the cell
types.

C It is a pluripotent embryonic stem cell

which can specialise into almost all the cell
types.

It is a pluripotent aduy]t ste i
luripo m cell which
can specialise into almost )] the cell types

A Level 1000 Biology My vy, HEws £ oeg
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f f/'.’;'?.'.(l'()! fm’f ( B o
A B
Ty

[
Topic 9 Applications ©

HELP

—————AS the stem cells harvested cosld A fiffey
entiate into any other cell except fo ¢,y bt
and cartilage. This shows that the s, . calle
only have ability to dlﬂcrlr,-nlir_m: inte e lm,‘!c,‘;
range of cell type and is thus Uiy

cell.

Qo

A patient suffering fntom (;y:stir; fibrosis undy,.
went gene therapy using a viral mediate deliy.
ery system. The treatment failed and yo, Were
asked to troubleshoot the problem.

Which of the following could not be the expls-
nation behind the failure in the treatment?

A Failure of the expressed protein to be folderd
into the correct conformation,

B Integration of the target gene in the o).
hancer region.

C  Rejection of the vector by the host immyge
system.

D The CFTR protein was not expressed in
adequate amount.

HELP

Functional CFTR protein must be in the correct
conformation and sufficient amount of CFTR
profeins be embedded into cell membrane
before the treatment is successful. If the con-
formation of the protein is incorrect or there
is insufficient amount, the protein will still not
be able to transport CI- ions, hence prevent-
ing the normal efflux of chloride ions out of
the epithelial cells and CF symptoms ore not
alleviated.

If there is rejection of the vector by the host
immune system, the normal functional CFTR
allele is not released into the cytoplosm of
cells and no functional CFTR protein wil be
synthesized.

|

i fions |
Frequently Examined QUEs"
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|

i

- Which of the following represents the com;(j‘
: plant growth regulator(s) for the formation ‘(;f
the corresponding plant tissue?

Plant Formation
growth of plant
regulator tissue
A auxin roots
B auxin callus
C | abscisic acid callus
D cytokinin somatic embryo

HELP

High level of auxin and low level of cytokinin
triggers formation of roots growth.

Q32

What are some key reasons explaining why gene
therapy is not (yet) an effective treatment for
genetic diseases?

I lack of knowledge of DNA sequences

I lack of efficient and safe gene delivery sys-
tems

cost of the technology

some diseases involve multiple genes
problems with appropriate gene regulation
II only.

I, Il and IV only.

II, IV and V only.

All of the above.

Do we < 2H

HELP

There is a lack of efficient and safe gene
delivery systems. Virus vector may regain or
develop virulence and may present a variety
of potential problems to the patients — tox-
icity, immune and inflammatory responses.

Many genetic diseases are a result of pres-
ence of many defective genes (multigene
disorder). Multigene disorders would be

!M Biology MCQ with HELPs ;D 269

— especially difficult

© freat effectively using
s impossible fo introduce
enes at the same fime.

gene therapy os iy i
many funcliongl g
The normgl fur

within control
expression

ichional gene may be inserted

elements which affect gene

s comronl,: uc:]dmon, there are problem

sion soch o 'S the activity of gene expres-

it "e fransferred genes could be

Missing o\ Producing so much of the
9 Profein os 1o pbe harmful,

Q33

What are somcr
cells and g stem cellg?

A They Teplicate indefinite
adhesion apq are able to
location in the body to

\\\\

e —————

Si ] °oss
milarities between all cancer

ly, lack cell-cell
move from one
another,

bition, are non-dif-
ulated by molecular

C  They are able to move from one locati
in the body to another, are regulated gn
molecular signals and can beofound ii
various parts of the body.

D  They replicate indefinitely, are non-differ-
entiated and can be found in various parts
of the body.

HELP

Option A, B and C are properties of cancer
cells. Only cancer cells display a lack of an-
chorage dependence, a lack of contact in-
hibition and density-dependent inhibition of
cell divisions. In addition, cancer cells are
able to move from one location in the body
to another.

Option D is relevant to both cancer cells and
stem cells. Both these cells can remain un-
differentiated for a long time and are ca-
pable of dividing indefinitely and producing
copies of themselves.

Frequently Examined Questions l
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Gene
)
(1)
The difference between them is
A

therapy is used for the treatment of
cystic fibrosis (CF) and

severe combined immunodeficiency (SCID).

(1) is a transient treatment while (II) can
Possibly be a permanent treatment.

B () usually uses the ex vivo approach while
(I usually uses the in vivo approach.

(I usually uses
while
tors.

adenoviruses as vectors
(II) usually uses liposomes as vec-

(I) treats
treats

a4 recessive disorder while (1I1)
a dominant disorder.

HELP

Both the gene therapy for CF and SCID uses
the in vivo approach.

Gene therapy for CF uses liposomes while

gene therapy for SCID uses refrovirus as
vectors,

Both CF and SCID are recessive disorder.,

35

Which of the following is not ap example of
genetically modified organisms?

A Aqua Advantage Salmon that grow to adult
size quickly.

B Bt comn plants that are insect-resistant.

C  Golden Rice that produce high levels of
beta-carotene,

D

Milk-producing Cows injected with bovine
somatotrophin (BST).

HELP ——

Genetic engineering refers fo a speciq| set
of technologies that alter the genefic makeup

animals, plants or b
genetically modified
Proteins that are not n

acteriq, giving rise o
organisms Producing
afive in the organisms,
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Q36 . -
. icties are being developed iy, whi
Maize vagw;'r(‘osdu ce proteins that are toxic ig
1.110 ]envflrhc DNA coding for these toxje pro-
m-sccis\r'qs inserted into a maize chromosomg via
ztlullJII."lscte;ial plasmid. Many people are OPPposeq

to this process.
Which objection is not biologically valid?

A Beneficial insects may be killed if they eqy
genetically modified maize.

Genes for antibiotic resistance
in plasmids and these genes
harmful bacteria.

Hybridisation may transfer the bacteria]
genes from maize to weeds, 8iving the weegq
species new and harmful characteristjcg.

B. are present

may pass tq

Mutations may be caused in catle or
humans that eat the genetically modifjgq
maize.

HELP

_—

Mutations do not oceyr in cattle or humans,
as changes in the maize chromosome can.
not be transferred by eating the maize.

Frequently Examined Questions '
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