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9.	 Which enzyme is associated with proofreading during DNA replication?

A.	 DNA primase

B.	 DNA helicase

C.	 DNA polymerase III

D.	 DNA ligase

10.	 What occurs during translation?

I.	 Polypeptides synthesised on ribosomes

II.	 RNA polymerase catalyses polypeptide synthesis

III.	 Complementary base pairing between codons and anticodons

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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9.	 Which diagram(s) illustrate(s) semi-conservative replication of DNA?

X ZY

A.	 X only

B.	 Y only

C.	 Z only

D.	 X and Y only
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1. Angora rabbits (Oryctolagus cuniculus) have soft and silky coats with fine hairs that grow 
about 30 mm per month. These hairs can be collected and used as wool. Hair growth in 
mammals depends on stem cells in the base of hair follicles called dermal papilla cells.

Research was carried out to investigate the role of the WIF1 gene in hair growth. Wool was 
collected from 6-month-old angora rabbits. Expression of the WIF1 gene was assessed by 
measuring the quantity of WIF1 mRNA produced in cells taken from each rabbit. The rabbits 
were divided into groups according to their rate of wool production (low or high).

The table shows mean wool production per rabbit in the low and high wool production groups 
and relative expression of the WIF1 gene.

(This question continues on the following page)
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3.	 The diagram shows a nucleic acid, with some of the bases indicated.
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(a)	 Identify the type of nucleic acid shown in the diagram.� [1]

���������������������������������������������������������������������������������������������������������������������������������������������������

(b)	 Determine with a reason whether the diagram shows transcription or replication.� [1]
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(Question 3 continued)

(c)	 Deduce the base indicated by X on the diagram.� [1]
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(d)	 Identify the terminal indicated by Y on the diagram.� [1]
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(e)	 (i)	� Identify the type of bond indicated by Z on the diagram.� [1]
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(ii)	 Several enzymes can catalyse the formation of this type of bond. Explain how 
two enzymes catalyse it during the process shown in the diagram.� [2]
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9.	 Which of the following is a consequence of the degeneracy of the genetic code?

A.	 Codons affected by mutagens always code for non-functional proteins.

B.	 There are variations in the amino acid sequences for the same protein.

C.	 Some base mutations cause no changes in protein structure.

D.	 A codon may code for more than one amino acid in response to environmental changes.

10.	 DNA fragments can be amplified by the polymerase chain reaction (PCR) to obtain many identical 
copies that can be used in forensic investigations.

What is a function of primers in PCR?

A.	 To form hydrogen bonds between complementary bases

B.	 To proofread the newly synthesized DNA copies

C.	 To keep double-stranded DNA fragments separated

D.	 To identify the regions of DNA that need to be replicated

11.	 Knockout organisms are used as models in research. The p53 knockout mouse is named after 
p53, a gene which codes for a protein that normally suppresses the growth of cancerous tumours.

How could scientists use p53 knockout mice in cancer research?

A.	 To extract tumour suppressor protein from p53 knockout mice for cancer treatments

B.	 To obtain functional copies of the p53 gene to use in gene replacement therapy

C.	 To investigate the effect of new anti-cancer drugs on mouse tumours

D.	 To study the effect of mutations on the expression of the p53 gene

12.	 What is a reason that both phloem sieve tube elements and human red blood cells are 
considered atypical?

A.	 They have no cytoplasm

B.	 Their DNA is free in the cytoplasm

C.	 They do not have a nucleus

D.	 All membrane-bound organelles are missing
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3.	 Which property of DNA explains how genetic information can be replicated accurately?

A.	 Complementary base pairing 

B.	 The double helical shape

C.	 5’ – 3’ bonding in the sugar-phosphate backbone

D.	 The ability of DNA to bind to histones

4.	 Which molecules are produced during the hydrolysis of a triglyceride molecule?

A.	 Water and glycerol 

B.	 Fatty acids and glycerol 

C.	 Water and fatty acids 

D.	 Water and lipids

5.	 The structure of monomers affects the structure and function of the polymers they form. Which row 
describes the structural features of polysaccharides made from alpha-glucose and beta-glucose?

Monomer Polymer Shape of polymer

A.

 
alpha-glucose 
 beta-glucose 

 
starch 

cellulose 

 
unbranched, straight  

branched, helical 

B.

 
alpha-glucose 
 beta-glucose 

 
starch 

cellulose 

 
branched, helical 

unbranched, straight 

C.

 
alpha-glucose 
 beta-glucose 

 
cellulose 

starch 

 
branched, helical 

unbranched, straight 

D.

 
alpha-glucose 
 beta-glucose 

 
cellulose 

starch 

 
unbranched, straight 

branched, helical 
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8.	 What is a common feature of enzymes?

A.	 They all react with substrates.

B.	 They all decrease the rate of reaction.

C.	 They are all secreted from cells in vesicles.

D.	 They all bind to the active site of their substrate.

9.	 What is a reason that Taq polymerase is a suitable enzyme for use in the polymerase chain 
reaction (PCR)?

A.	 It can work at a wide range of pH.

B.	 It works at higher temperatures than most enzymes.

C.	 It can separate two strands of DNA.

D.	 It allows DNA to be replicated without the use of primers.

10.	 Which are examples of non-coding DNA?

A.	 Dominant and recessive alleles

B.	 Promoters and telomeres 

C.	 Oncogenes and tumour suppressor genes

D.	 Introns and exons

11.	 The table shows the mRNA codons for three amino acids.

Valine Threonine Proline
GUU ACU CCU
GCC ACC CCC
GCA ACA CGA
GCG ACG CCG

Which substitution mutation of a base triplet on a DNA strand will lead to the same polypeptide 
being formed at translation?

A.	 TGA to TCA

B.	 CGT to CTA

C.	 CAA to CGA

D.	 GCT to GGA


