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4.	 Which row correctly matches the level of structure of a protein molecule with the bonds that 
stabilize it?

Level of structure Bonds

A. primary peptide and hydrogen bonds between amine and 
carboxyl groups

B. secondary hydrogen bonds between R-groups of amino acids

C. tertiary disulfide, hydrogen and ionic bonds between R-groups 
of amino acids

D. quaternary covalent bonds between hydrophobic and hydrophilic 
regions on the polypeptide subunits

5.	 The graph shows the activity of an enzyme as temperature increases.
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What explains the change in enzyme activity between X and Y?

A.	 The enzyme is denaturing as the active site changes shape.

B.	 Increased collisions occur as molecules are moving faster.

C.	 Increased product concentration speeds up the reaction.

D.	 An inhibitor has been added, reducing the number of active sites.
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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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3. A simplified diagram of molecule X is shown.
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What describes molecule X?

A. Lipid able to pass through the bilayer of membranes

B. Lipid used for energy storage in mammals

C. Carbohydrate transported in the blood

D. Carbohydrate used for energy storage in plants

4. Diagrams of three different proteins, X, Y and Z, are shown.

X Y Z

Which row describes the structure of each protein shown?

X Y Z

A. quaternary globular secondary

B. conjugated fibrous globular

C. tertiary quaternary primary

D. globular secondary fibrous
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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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Section A

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

1.	 Common bottlenose dolphins, Tursiops truncatus, are marine mammals of temperate and 
tropical oceans throughout the world, where they feed on fish, squid and crustaceans. 

Research has been carried out on a population of these dolphins in Sarasota Bay, Florida. 
The table shows the mean sea surface temperature in Sarasota Bay and catch per unit effort 
(CPUE) in winter and summer. A large CPUE indicates it would take little effort for the dolphin 
to catch a lot of prey.

Winter Summer

Mean sea surface temperature / °C 22.6 28.7

Catch per unit effort (CPUE) 110.5 663.2

(a)	 (i)	� Calculate the difference between summer and winter sea surface temperatures.� [1]
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(ii)	 Calculate summer CPUE as a percentage of winter CPUE.� [1]
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(This question continues on the following page)
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2.	 (a)	� Some of the twenty amino acids that are linked together to make polypeptides in 
human cells are essential in the diet and others are not. Distinguish between essential 
and non-essential amino acids.� [2]
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(b)	 The molecules of all amino acids include an amine group, a carboxyl group and an 
R-group. Draw a diagram to show the structure of an amino acid molecule.� [3]

(c)	 The R-groups of amino acids are very diverse chemically. Interaction between 
R-groups in different parts of a polypeptide helps to determine the tertiary structure of a 
protein. List two types of interaction between R-groups.� [2]
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6.	 The diagram shows the structure of insulin.

Gly Ile Val Glu Gln Cys Cys Ala Ser Val Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Ala

S
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From the diagram, what can be concluded about the structure of insulin?

A.	 It is composed of two polypeptide chains stabilized by disulfide bonds.

B.	 It is a simple protein composed of one continuous polypeptide chain.

C.	 It is a fibrous protein.

D.	 Its molecules do not display quaternary structure.

7.	 The diagram represents the metabolic pathway that converts threonine to isoleucine.
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What is a feature of this pathway?

A.	 The pathway is regulated by positive feedback.

B.	 Isoleucine is a competitive inhibitor.

C.	 Isoleucine is a substrate for threonine deaminase.

D.	 Isoleucine is an allosteric inhibitor.


