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1.	 What property of water leads to aquatic environments having low fluctuations of temperature 
throughout the year?

A.	 High specific heat capacity because covalent bonding restricts molecular motion

B.	 Low specific heat capacity because covalent bonding restricts molecular motion

C.	 Low specific heat capacity because hydrogen bonding restricts molecular motion

D.	 High specific heat capacity because hydrogen bonding restricts molecular motion

2.	 What is a nucleosome?

A.	 DNA wrapped around histone proteins in a eukaryotic cell

B.	 RNA bound to ribosomes in a eukaryotic cell

C.	 A region of the nucleus in a eukaryotic cell

D.	 Genetic material within a viral capsule

3.	 What is the function of cellulose in plant cells?

A.	 It increases the strength of cell walls.

B.	 It is a source of energy for plants.

C.	 It maintains the structure of the vacuole.

D.	 It increases the permeability of the cell membranes.

4.	 Myoglobin is a globular protein in which nearly all the non-polar R-groups point towards the 
inside of the molecule. The outside surface contains all the polar R-groups. What can be 
deduced from this?

A.	 Disulfide bonds occur on the inside.

B.	 Hydrogen bonds form with water on the outside.

C.	 Ionic bonds form with water on the outside.

D.	 Covalent bonds occur on the inside.
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1.	 The photograph shows a pond skater.

Which property of water allows the insect to walk on water?

A.	 Adhesion

B.	 Capillarity

C.	 Surface tension

D.	 Transparency

2.	 The diagram shows a structure found in a eukaryotic nucleus.

X
Y

What is represented by X and Y?

X Y

A. Ribosome mRNA

B. Histone Linker DNA

C. Nucleosome mRNA

D. RNA polymerase Linker DNA
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9.	 The diagram shows a gel electrophoresis apparatus.

Cathode (−)

Sample wells

Running buffer

Gel

Anode (+)

X

Y

What can be deduced from the diagram?

A.	 X is the smallest fragment.

B.	 Y is positively charged.

C.	 X is moving towards the cathode.

D.	 Y travels at the greatest rate.

10.	 The sequence of DNA bases coding for part of a polypeptide is shown.

AAG TTA CCC GAG TTT AGT

What is the fourth mRNA codon transcribed from the DNA if the base indicated by the arrow 
is deleted?

A.	 UCA

B.	 CUC

C.	 TCA

D.	 AGT
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1.	 Which characteristic of the ringed seal (Pusa hispida) is a consequence of the viscosity of water?

A.	 Streamlined body

B.	 Sharp teeth

C.	 Claws

D.	 Lungs

2.	 Hershey and Chase used bacteriophages to investigate the chemical nature of genes. 
The phosphorus in the DNA and the sulphur in the protein of the bacteriophages were 
radioactively labelled.

The data obtained after the infection and then centrifugation of bacterial cells is shown in the table.

Sample source Supernatant Pellet

Concentration of radioactive sulphur high low

Concentration of radioactive phosphorus low high

What did Hershey and Chase conclude from their experiment?

A.	 Viral DNA was found within the bacterial cells.

B.	 Viruses infect bacterial cells with proteins.

C.	 DNA was mainly outside the bacterial cells.

D.	 Neither protein nor DNA were chemicals making up genes in viruses.
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9. Samples of DNA can be separated by gel electrophoresis.

Power supply

Electrophoresis tank

sample wells

buffer solution

direction of 
movement

⊕ electrode

electrode

Which fragments of DNA would travel the furthest on the gel?

Fragment size / kB Fragment charge

A. 4 negative

B. 10 negative

C. 10 positive

D. 2 positive
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1.	 Which of the following describes the molecular structure of DNA?

I.	 Complementary base pairing occurs within the molecule

II.	 Contains deoxyribose

III.	 Contains thymine

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

2.	 It has been hypothesized that asteroids were the primary source of Earth’s water. What has caused 
the retention of water on Earth?

A.	 The gases of the early atmosphere absorbed water vapour.

B.	 High atmospheric pressure prevented water vapour from escaping.

C.	 Temperatures on Earth allowed condensation of water.

D.	 Water was trapped in the pores of newly formed rocks.

3.	 The table shows some essential and non-essential amino acids.

Essential amino acids Non-essential amino acids

valine alanine

lysine glycine

What is a valid conclusion for an amino acid in the table?

A.	 Lysine is synthesized by the human body.

B.	 Alanine can only be obtained from food.

C.	 Glycine is not used in the human body.

D.	 Valine must be supplied in the diet.
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19.	 The graph shows the effect of methylation on the expression of MT1E, a gene involved in the 
control of prostate cancer development. Patients with a reduced expression of this gene are more 
likely to develop prostate cancer.
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Key:

What are effects of MT1E methylation?

A.	 It reduces transcription of MT1E, increasing the risk of prostate cancer.

B.	 It increases translation of MT1E, reducing the risk of prostate cancer.

C.	 It reduces replication of MT1E, reducing the risk of prostate cancer.

D.	 It increases the chances of mutation in proto-oncogenes, increasing the risk of  
prostate cancer.

20.	 What is a function of histones?

A.	 Supercoiling of DNA during binary fission in prokaryotes

B.	 Synthesis of proteins

C.	 Formation of microtubules during mitosis

D.	 Condensation of DNA

21.	 What is the cause of positive phototropism?

A.	 Increased concentration of auxin on the side of the stem closest to the light

B.	 Degradation of auxin on the side of the stem closest to the light

C.	 Increased concentration of auxin on the side of the stem furthest from the light

D.	 Degradation of auxin on the side of the stem furthest from the light
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4.	 Before the structure of DNA was known, researchers analysed the ratios of the DNA bases 
found in cells of different species. The tetranucleotide hypothesis, formulated in 1910, 
proposed that DNA was made up of equal amounts of adenine, guanine, cytosine and thymine.

This hypothesis was revised following the publication of Chargaff’s paper in 1951, from which 
data is shown in the table.

Ratios

Source A:G T:C A:T G:C purines:pyrimidines

Ox 1.29 1.43 1.04 1.00 1.10

Human 1.56 1.75 1.00 1.00 1.00

Chicken 1.45 1.29 1.06 0.91 0.99

Salmon 1.43 1.43 1.02 1.02 1.02

Wheat 1.22 1.18 1.00 0.97 0.99

Yeast 1.67 1.92 1.03 1.20 1.00

(a)	 State one example of a purine.� [1]
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(b)	 Explain how these results falsify the tetranucleotide hypothesis.� [2]
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(c)	 Using these data, evaluate the hypothesis that the ratio of purines to pyrimidines in 
DNA in all organisms is 1.00.� [1]
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(This question continues on the following page)
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(Question 4 continued)

(d)	 Discuss how these results are consistent with the existence of a last universal common 
ancestor (LUCA).� [2]
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(e)	 Discuss the evidence of the relationship between genome size and the complexity 
of organisms.� [4]
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