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2 Which monomers and types of bond are found in both glycogen and amylopectin? 

A α-glucose, glycosidic, 1,6 

B α-glucose, hydrogen, 1,4 

C β-glucose, glycosidic, 1,4 

D β-glucose, hydrogen, 1,6 
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3 The diagrams show the results of an investigation into the composition of different mixtures of 
amino acids. Each mixture of amino acids was separated using chromatography. Each 

chromatogram was then turned through 90° and the amino acids separated again by 
electrophoresis. 

Which diagram shows an amino acid mixture in which the solubility of some of the amino acids is 
the same but the charge on those particular amino acids is different? 

A 

direction of chromatography 

direction of 
electrophoresis 

origin 

B 

direction of chromatography 

direction of 
electrophoresis 

origin 

origin origin

C 

direction of chromatography 

direction of 
electrophoresis 

D 

direction of chromatography 

direction of 
electrophoresis 

4 The protein cytochrome c functions only when it contains an atom of iron. 

Which term describes the atom of iron? 

A part of an active site 

B part of a coenzyme 

C part of a hydrogen carrier 

D part of a prosthetic group 
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5 The sets of diagrams show four possible outcomes when an unlabelled molecule of DNA is 
allowed to replicate twice in the presence of 15N-labelled nucleotides. 

Labelled sections of DNA are represented by dotted lines. 

Which set of diagrams correctly shows the result of DNA replication? 

A

B

C

D

unlabelled DNA
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6 Sometimes scientists need to isolate organelles. This can be achieved by taking a number of 
cells and breaking their cell surface membranes to release the contents of the cells into a buffer 
solution. 

In zonal centrifugation the suspension of cell contents is placed on top of a sucrose density 
gradient. The tube is then placed in a centrifuge and spun at high speed. The larger and denser 
particles will move towards the bottom of the tube faster than smaller and less dense particles as 
shown below. 

If a sample of intact prokaryotes had been added to a suspension of eukaryotic cell contents, 
where would you expect them to be found? 

after centrifugationbefore centrifugation

suspension of
cell contents

sucrose 
density
gradient

A

B
C

D

ribosomes

smooth E.R.
rough E.R.

nuclei

7 The diagram represents a length of DNA which forms a structure called an operon. 

Parts of the operon are labelled E, F, G and H. They have different functions. 

G Z ZE F G H

5' 3'

What identifies the functions of parts E, F, G and H? 

E F G H

A operator structural gene(s) regulator/repressor promoter

B promoter regulator/repressor structural gene(s) operator

C regulator/repressor promoter operator structural gene(s)

D structural gene(s) operator promoter regulator/repressor 
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8 Ribonuclease is an enzyme that digests RNA. The first five amino acids of the functioning 
molecule of ribonuclease are: 

lys – glu – thr – ala – ala .............

The mRNA of the gene coding for ribonuclease, for the first 15 nucleotides, has the following 
sequence. 

AUGAAGGAAACUGCU 

A genetic code, showing mRNA codons, is shown below. 

second position first 
position U C A G 

third 
position 

U 

phe 
phe 
leu 
leu 

ser 
ser 
ser 
ser 

tyr 
tyr 

STOP 
STOP 

cys 
cys 

STOP 
trp 

U 
C 
A 
G 

C 

leu 
leu 
leu 
leu 

pro 
pro 
pro 
pro 

his 
his 
gln 
gln 

arg 
arg 
arg 
arg 

U 
C 
A 
G 

A 

ile 
ile 
ile 

met 

thr 
thr 
thr 
thr 

asn 
asn 
lys 
lys 

ser 
ser 
arg 
arg 

U 
C 
A 
G 

G 

val 
val 
val 
val 

ala 
ala 
ala 
ala 

asp 
asp 
glu 
glu 

gly 
gly 
gly 
gly 

U 
C 
A 
G 

Which event occurs to explain the information given above? 

A The first amino acid on the polypeptide chain is removed in post-translational modification. 

B The first codon is removed from the mRNA transcript in post-transcriptional modification. 

C The mRNA binds to the rRNA in the second codon position. 

D There is no tRNA with an anticodon complementary to the first codon. 
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9 In order to replicate, the ends of a eukaryotic chromosome contain a special sequence of DNA 
called a telomere. Human telomeres consist of repeating TTAGGG sequences which extend from 
the ends of the chromosomal DNA. 

When cells undergo mitotic division, some of these repeating sequences are lost. This results in a 
shortening of the telomeric DNA. 

The diagram shows a eukaryotic chromosome. 

telomerescentromere

chromatid consisting
of gene sequences

What is a consequence of the loss of repeating DNA sequences from the telomeres? 

A The cell will begin the synthesis of different proteins. 

B The cell will begin to differentiate as a result of the altered DNA. 

C The number of mitotic divisions the cell can make will be limited. 

D The production of mRNA will be reduced. 

10 The diagram shows some of the cells of an organ which secretes digestive juices. 

Some of the secretory cells present in this organ are labelled S. 

S

Which row in the table is correct? 

organ 
structure producing 

the secretion 
name of 
secretion 

mode of 
action 

A stomach gastric pit pepsin endopeptidase

B pancreas acini trypsin endopeptidase

C duodenum mucosa bile exopeptidase

D ileum villus chymotrypsin exopeptidase
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11 The graphs show the response of sensory neurones to increasing pressure on the Pacinian 
corpuscles in mammalian skin. 
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Which conclusion about increasing pressure is correct? 

A As pressure increases the depolarisation of the corpuscle and sensory neurone increases. 

B As pressure increases the axon terminal depolarisation reaches a value that depolarises the 
sensory neurone. 

C If the corpuscle is stimulated for long enough the depolarisation of the sensory neurone 
increases. 

D If the corpuscle is stimulated for long enough the axon terminal depolarisation reaches a 
value that depolarises the sensory neurone. 

12 The drug frusamide is a diuretic used in the treatment of fluid retention. This drug reduces the 
diffusion gradient in the medulla by blocking some reabsorption of sodium ions. In this way it 
decreases the reabsorption of water. 

In which part of a kidney tubule does frusamide act? 

A collecting duct 

B distal tubule 

C loop of Henle 

D proximal tubule 
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15 The diagram shows part of a chloroplast and part of a mitochondrion. 

thylakoid
membrane

thylakoid
space

outer membrane 

inner membrane

intermembrane space 

chloroplast mitochondrion

Where does electron transport take place and where does the highest concentration of protons 
occur in these two organelles? 

electron transport highest concentration of protons 

chloroplast mitochondrion chloroplast mitochondrion

A 
thylakoid 

membrane 
inner membrane thylakoid space 

intermembrane 

space 

B 
thylakoid 

membrane 
outer membrane thylakoid space inner membrane 

C thylakoid space outer membrane 
thylakoid 

membrane 

intermembrane 

space 

D thylakoid space inner membrane 
thylakoid 

membrane 
inner membrane 

16 During substrate-level phosphorylation, ATP is synthesised from ADP and inorganic phosphate. 

What is the immediate source of energy for this reaction? 

A chemical bond energy released during the light-independent stage of photosynthesis 

B chemical bond energy released during glycolysis and the Krebs cycle 

C kinetic energy of protons diffusing through mitochondrial membranes into the mitochondrial 
matrix 

D kinetic energy of protons diffusing through thylakoid membranes in chloroplasts 
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17 The diagram shows some of the processes in the light-dependent stage of photosynthesis. 

light energy

PS2

light energy

PS1

chain of
electron
carriers

high energy
electrons

NADP

reduced NADPhigh energy
electrons

For the light-dependent stage to continue, photosystem two (PS 2) must gain electrons. Where do 
these electrons come from? 

A electron carriers 

B reduced NADP 

C photolysis 

D the formation of ATP 

18 Possession of white or coloured feathers in poultry is controlled by two genes, P / p and Q / q. The 
phenotypes of offspring that are expected from mating two birds, each of which is heterozygous 
at both loci, are shown in the Punnett square. 

gametes PQ Pq pQ pq

PQ white feathers white feathers white feathers white feathers 

Pq white feathers white feathers white feathers white feathers 

pQ white feathers white feathers coloured feathers coloured feathers

pq white feathers white feathers coloured feathers white feathers 

What best explains the proportion of white to coloured feathers in the Punnett square? 

A dominant epistasis in which the epistatic allele is P 

 B dominant epistasis in which the epistatic allele is Q 

 C recessive epistasis in which the epistatic allele is p 

 D recessive epistasis in which the epistatic allele is q 
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20 Darwin’s view of the process of evolution to form new species (speciation) has been reinforced by 
more recent discoveries in genetics and cell biology. 

In this view, which sequence of events is considered most likely to lead to speciation? 

A 
adaptation of 

population 
→

competition and 
predation leading 

to natural 
selection 

→
behavioural 

isolation 
→ 

sympatric 
speciation 

B 
adaptation of 

population 
→

competition and 
predation leading 

to natural 
selection 

→
behavioural 

isolation 
→ 

allopatric 
speciation 

C 

competition and 
predation leading 

to natural 
selection 

→
geographical 

isolation 
→

adaptation of 
isolated 

populations 
→ 

sympatric 
speciation 

D 

competition and 
predation leading 

to natural 
selection 

→
geographical 

isolation 
→

adaptation of 
isolated 

populations 
→ 

allopatric 
speciation 




