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1.	 Which symbol indicates the polarity of the oxygen atom in the water molecule?

O

H H

A.	 d +

B.	 d -

C.	 +

D.	 -
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1.	 What describes bonding within a water molecule?

A.	 Hydrogen bonding due to transfer of electrons

B.	 Double bonds due to equal sharing of electrons

C.	 Non-polar covalent bonding due to equal sharing of electrons

D.	 Polar covalent bonding due to unequal sharing of electrons

2.	 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.

3.	 How are amino acids joined together to form a dipeptide?

A.	 Single bond between a carbon and a hydrogen

B.	 Hydrolysis reaction forming a hydrogen bond

C.	 Anabolism forming a double bond

D.	 Condensation reaction forming a peptide bond

4.	 Which process is an example of catabolism?

A.	 Protein synthesis

B.	 Photosynthesis

C.	 Oxidation of substrates in respiration

D.	 Glycogen formation 
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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.	 What allows DNA to store very large amounts of data?

A.	 Two strands of DNA

B.	 Base sequence

C.	 Complementary base pairing

D.	 Sugar–phosphate backbone
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1.	 Which of the following is a consequence of the adhesive properties of water?

A.	 Stable temperatures of aquatic environments

B.	 Water movement by capillary action in soil

C.	 Transport of dissolved nutrients in blood plasma

D.	 Cooling effect of sweating

2.	 Oestradiol is a steroid hormone.

CH3

CH3
OH

HO

How does oestradiol cross plasma membranes?

A.	 It can move between phospholipids because it is non-polar.

B.	 It can pass either between phospholipids or through channel proteins because  
it is amphipathic.

C.	 It can only pass through hydrophilic pores as its polar ends can form H bonds.

D.	 It must pass through channel proteins due to its large size.
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Section B

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

6.	 Insect pollinators are vital to maintaining the biodiversity of ecosystems, but they are 
threatened by some human actions. Some pollinators, such as honey bees (Apis mellifera), 
produce honey, which is rich in glucose.

(a)	 Outline how the properties of glucose are linked to their uses in organisms.� [5]

(b)	 List human actions that could threaten populations of insect pollinators such as bees.� [3]

(c)	 Explain how a plant species may evolve by natural selection over a long period to 
produce insect-pollinated flowers.� [7]

7.	 Albert Szent-Gyorgi, the Nobel Prize winner for Physiology or Medicine in 1937, said, 
“There is no life without water.”

(a)	 Draw a labelled diagram to show how two water molecules interact with each other.� [4]

(b)	 Outline the effects of immersing animal and plant cells in pure water.� [4]

(c)	 Explain the process of transpiration and how xylem vessels are adapted for the 
transport of water from roots to leaves.� [7]
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1.	 The diagram shows the elements present in two organic molecules, W and X.  
Which molecules could W and X be?

Nitrogen
Hydrogen
Carbon
Oxygen

Phosphorus

Molecule W Molecule X

Molecule W Molecule X

A. monosaccharide amino acid

B. nucleic acid triglyceride

C. phospholipid protein

D. triglyceride fatty acid

2.	 What is a consequence of the ability of water to form many intermolecular hydrogen bonds?

A.	 Ice has a higher density than water and floats, providing habitats for fish-eating mammals.

B.	 Light can pass through water, so algae can photosynthesise.

C.	 Some small invertebrates can walk on water surfaces.

D.	 Small amounts of energy are needed to change water from one state to another, so that 
evaporation rates and condensation rates are rapid.


