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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.	 -

2.	 Which planet in the table falls within the “Goldilocks zone” and may be capable of sustaining 
extraterrestrial life?

Planet Temperature / °C Atmosphere Gravity / g

A. Kepler-22b -11 to 16 unknown   2.4

B. WASP-39b 750 hydrogen, helium and  
other elements

25.0

C. Gliese 876d 50 to 80 high levels of toxic gases 20.0

D. Kepler-16b -100 unknown   0.9
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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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Section A

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

1.	 Bumblebees (Bombus terrestris) are insects that have both individual and social learning capacities. 
Scientists trained individual bumblebees to push either a blue tab or a red tab on a puzzle box to 
rotate the lid, exposing a reward consisting of a sucrose solution.

Red tab Blue tab

Sucrose hidden

Red tab

Blue tab
Sucrose exposed

Individual trained bumblebees were then mixed with untrained bumblebees to determine 
if the trained ones could teach the untrained ones how to expose the sucrose solution. 
All groups had the same number of bumblebees.

Experimental groups:
•	 B: 1 bumblebee trained to open the blue tab plus untrained bumblebees
•	 R: 1 bumblebee trained to open the red tab plus untrained bumblebees
•	 C (control): no trained bumblebees, only untrained bumblebees

The bumblebees in each group were allowed to try and open the puzzle box.
Untrained bumblebees were considered to have become “learners” when they opened 
the puzzle box twice. 

(This question continues on the following page)
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Turn over

2.	 Water is the medium in which most processes of life occur.

(a)	 Distinguish between the physical properties of water and air.� [2]
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The ringed seal (Pusa hispida) can be found in the Arctic and sub-Arctic regions of the 
Pacific, Atlantic and Arctic Oceans.

(b)	 Describe two physical adaptations of the ringed seal to live in water.� [2]
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Ringed seals belong to more than one trophic level as they feed on zooplankton and fish. 
They are secondary consumers when they feed on zooplankton.

(c)	 State the trophic level of zooplankton.� [1]
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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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1.	 What allows the movement of water under tension in the xylem?

A.	 Adhesion of water molecules to dissolved mineral salts

B.	 Cohesion of water molecules due to hydrogen bonding

C.	 Adhesion between water molecules due to uneven sharing of charges

D.	 Cohesion between water molecules and other polar substances

2.	 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


