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1.	 The diagram shows how some organelles may be distinguished from each other.

Organelle found in prokaryotic
and eukaryotic cells

Organelle A

Organelle found in animal cells and 
in plant cells. Does not contain inner 

membranes arranged in flattened sacs.   

Organelle found in plant cells.
Contains inner membranes
arranged in flattened sacs. 

Organelle B

Larger organelle, usually one per 
cell, surrounded by an envelope 

in which there are pores.
Organelle C   

Smaller organelle, numerous 
in the cell, surrounded by an 

outer membrane. Has an inner 
membrane, folded to form cristae.

Organelle D

Organelle found only in
eukaryotic cells

	 (a)	 (i)	 Name organelle D.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Describe the function of organelle D.	 [2]

	

	

	

	 (iii)	 Name a cell that contains large numbers of organelle D.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Which of the organelles A, B, C or D is a ribosome?	 [1]                                                                                                                            

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 What is the function of the pores in organelle C?	 [1]

	

	

(Total 6 marks)
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2.	 The following diagrams represent the structure of four biologically important compounds.
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	 (a)	 A chemical element found in a molecule of compound C is not found in molecules of the 
other three compounds. Name this element.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 A reducing sugar in solution can be detected in the laboratory.

	 (i)	 Describe the biochemical test you would use to show that the solution contained a 
reducing sugar.	 [2]

	

	

	

	 (ii)	 Which of the compounds A to D will give a positive result with this biochemical 
test?	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Which of the compounds A to D has molecules that will join together by peptide bonds?
[1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Examiner
only	 (d)	 (i)	 Which of the compounds A to D is a fatty acid?	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 State how the structure of a saturated fatty acid differs from the structure of an 
unsaturated fatty acid.	 [2]

	

	

	

	

(Total 8 marks)

3.	 The diagram represents part of a cellulose molecule.

bond Z

	 (a)	 (i)	 Name bond Z as shown on the diagram. 	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Explain the importance of bond Z in the role of cellulose in plant cell walls.	 [2]

	

	

	

	 (b)	 (i)	 Name the chemical reaction by which monomers join together to form cellulose.
	 [1] 

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Chitin has many chemical and structural similarities to cellulose.
		  In chitin what additional compound replaces one of the –OH groups in each of its 

monosaccharides?	 [1]     

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 State the structural role of chitin in insects and describe its properties that make it 
suitable for this role.	 [1]
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	 (c)	 Other polysaccharides have a storage function.
		  Name a storage polysaccharide found in:

	 (i)	 animal cells; 	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 plant cells.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total 8 marks)

4.	 An investigation was carried out to determine the mass of product formed in an enzyme- 
controlled reaction at two different temperatures, with an excess concentration of substrate. 
The results are shown in the graph.
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	 (a)	 (i)	 Calculate the rate of reaction in the first 10 minutes at 30°C.	 [1]

		  Rate =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mg dm–3 min–1

	 (ii)	 State the factor which determines the rate of reaction between points P and Q on 
the graph. 	 [1]

	

	 (b)	 (i)	 Explain why the initial rate of reaction was slower at 30°C than at 50°C.	 [2]

	

	

	

	

	 (ii)	 Explain the shape of the curve between 30 minutes and 60 minutes at 50°C.	 [3]

	

	

	

	

	

	 (c)	 The investigation was repeated at 30°C with the addition of a competitive inhibitor.

	 (i)	 Draw the expected curve on the graph.	 [1]

	 (ii)	 Explain how a competitive inhibitor would bring about this effect.	 [3]

	

	

	

	

	

	

(Total 11 marks)
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5.	 The diagram represents the molecular structure of part of a DNA molecule.

thymine

cytosine

A

	 (a)	 Name part A.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 Part of a DNA molecule has the following sequence of bases.

		  T-A-T-C-G

	 (i)	 In the table below write the letters for the sequence of bases of the complementary 
portion of DNA.	 [1]

DNA molecule T A T C G

complementary DNA

	 (ii)	 Biochemical analysis of a sample of DNA showed that 30% of the bases were 
guanine.

		  Calculate the percentage of the bases in the sample which would be adenine.
		  Show your working.	 [2]

	 Answer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total 4 marks)
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only6.	 The photographs show chromosomes during the stages of mitosis.

	 (a)	 (i)	 Place the stages into the correct sequence. The first box has been completed.	 [1]

H

J

K
L

I

	 (ii)	 Name stages:	 [2]

		  I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 The diagram represents the events that take place during the cell cycle.

J

C
(cytokinesis)

M
(mitosis)

G2
(growth and 
preparation 
for mitosis)

G1
(growth)

S
(synthesis)
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		  The table below shows the DNA content of a cell measured during one cell cycle.

		  (i)	 State the name of the period in the cell cycle that includes stages G1, S and G2.	[1]

	

	

	 (ii)	 State two events that occur during this period. 	 [2]

	

	

	 (c)	 Using information provided in the diagram and the table, explain why it is important 
that the DNA content of the cell increases during stage S and decreases during stage C.

[2]

	

	

	

	 (d)	 Explain how mitosis maintains genetic stability.	 [2]

	

	

	

(Total 10 marks)

Stage DNA content of cell/arbitrary units

G1 20

S 20 increasing to 40

G2 40

M 40

C 40 decreasing to 20
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7.	 The diagram shows the plasma membrane of an animal cell.

A

B

C

	 (a)	 State the names of the structures labelled A, B and C. 	 [3]

		  A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 The graph shows the effect of molecule size and solubility in lipid on the rate of diffusion 
of substances through a cell surface membrane.

Rate of 
diffusion 
through a 
membrane

Solubility in lipid

Key:
     Small molecule

     Large molecule
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	 (i)	 State with an explanation how the solubility in lipid affects the rate of diffusion 
through a membrane.	 [2]

	

	

	

	

	 (ii)	 Describe how molecular size affects the rate of diffusion.
		  Suggest an explanation for your answer.  	 [2]

	

	

	

	

	 (c)	 Name two factors which affect the rate of facilitated diffusion of a substance through a 
membrane. 	 [2]

		  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (d)	 Vitamins B1 and K enter cells by crossing the plasma membrane. As vitamin B1 is water 
soluble while vitamin K is fat soluble they take different routes across the membrane.

		  Explain how the different routes taken by these vitamins into a cell, is determined by the 
structure of the plasma membrane.	 [4]

		  vitamin B1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

		  vitamin K  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

(Total 13 marks)

Turn over.
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8.	 Answer one of the following questions.
	 Any diagrams included in your answer must be fully annotated.

	 Either,	 (a)	 Describe the biological principles involved in the use of immobilised enzymes 
including the detection of blood sugar using biosensors.	 [10]

	 Or	 (b)	 Describe the structure and role of proteins in living organisms.	 [10]
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(Total 10 marks)


