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3.	 Which of these molecules is amphipathic?
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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.

OH

CH3

O

CH3

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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3.	 Which molecular diagram shows a phospholipid molecule?
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

8.	 Monosaccharides can be used to make polysaccharides, and can also be combined with 
other types of carbon compound to form molecules such as nucleotides.

(a)	 Using named examples, explain the relationships between the structure of 
carbohydrates and their properties and functions in cells.� [7]

(b)	 Outline, with examples, the wide range of uses of adenosine triphosphate (ATP)  
in cells.� [5]

(c)	 Distinguish between the roles and locations of reduced hydrogen carriers in aerobic 
respiration and photosynthesis.� [3]

9.	 The complementarity of shapes and chemical properties allows molecules to bind to each other.

(a)	 Describe, with examples, the types of molecule within cell-to-cell signalling systems 
that are complementary to each other.� [4]

(b)	 Explain the possible causes of changes to enzyme active sites and the consequences 
of these changes.� [7]

(c)	 Outline how reversible changes to haemoglobin molecules increase the efficiency of 
oxygen transport within the human body.� [4]

10.	 There is evidence that RNA was used as a genetic material in living organisms before DNA.

(a)	 Describe the structure of RNA and the evidence that it was the first genetic material 
used to store information.� [5]

(b)	 Describe how analysis of DNA base sequences can be used in the conservation 
of biodiversity.� [3]

(c)	 Explain the causes and consequences of changes in the base sequences of DNA 
in a species over many generations.� [7]
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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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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?
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A.
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starch 
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