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Answer ALL questions.  Write your answers in the spaces provided.

1	 The table lists cell structures.

	 Complete the table by giving the function of each structure.
(4)

Cell structure Function

cell membrane

mitochondria

nucleus

vacuole

(Total for Question 1 = 4 marks)
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2	 The photograph shows a lizard that lives in Australia.

© Joe Mcdonald, visuals unlimited/science photo library

	 This lizard feeds on crickets (small insects) that eat grass.

	 The lizards are hunted and eaten by eagles.  

	 (a)	 Which of these organisms is a secondary consumer?
(1)

		  A	 crickets

		  B	 eagles

		  C	 grass 

		  D	 lizards

	 (b)	 Grass contains carbohydrate, which is an energy source for many animals.

		  (i)	 Explain how grass makes this carbohydrate.
(3)
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		  (ii)	 Explain why only a small percentage of the energy in the grass is available to 
the crickets.

(3)
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3	 Smoking cigarettes can cause a disease called emphysema.

	 This disease reduces the surface area of the alveoli in the lungs.

	 In an adult lung, 5.0 × 106 alveoli provide a surface area of 1.0 m2.

	 An adult had a surface area of 50 m2 in the alveoli of her lungs. 

	 As a result of smoking for several years, emphysema reduced the number of alveoli in 
her lungs by 15%. 

	 (a)	 Calculate the number of alveoli that remained in the lungs of this smoker. 
(3)

number of alveoli = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 The reduction in the number of alveoli occurs because the protein in alveoli cells 
is digested by an enzyme released by phagocytes.

		  (i)	 Name the type of enzyme released by these phagocytes.
(1)
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		  (ii)	 Draw a labelled diagram of a phagocyte.
(3)
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	 (c)	 A large surface area is one adaptation for gas exchange in the lung.

		  Explain two other adaptations for gas exchange found in the lung.
(2)
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4	 Fungi contain thin strands called hyphae.

	 The diagram shows part of one of these hyphae. 

	 (a)	 The hyphae of fungi have
(1)

		  A	 carbohydrate stored as starch

		  B	 cell walls made from cellulose

		  C	 cell walls made of chitin

		  D	 chloroplasts in the cytoplasm

	 (b)	 This fungus can grow 816 metres of new hyphae in 24 hours.

		  Calculate the rate of growth of new hyphae in cm per hour.
(2)

rate of growth = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm per hour
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	 (c)	 Fungicides are chemicals that kill fungi. 

		  They are used to increase the yield of crops. 

		  A scientist claims that using these fungicides will affect the carbon cycle.

		  Discuss this claim. 
(4)
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5	 Biston betularia is a moth that lives in woodland. 

	 There are two phenotypes of this moth, light and dark. 

	 The moths are eaten by birds.

	 The photograph shows one moth of each type resting on the trunk of a tree.  The tree 
was in a woodland polluted by black dust from a nearby factory.

© The Natural History Museum/Alamy Stock Photo

	 A scientist investigates the change in the population of each moth phenotype in the 
woodland after the nearby factory was permanently closed.

	 The scientist samples the number of each type of moth in the woodland on one day, 
each year, for nine years.

	 The table shows his results. 

Year Number of light moths 
in sample

Number of dark moths 
in sample

1 112 537

2 198 484

3 210 392

4 281 246

5 337 225

6 412 193

7 503 147

8 550 84

9 559 56
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	 (a)	 The scientist concludes that natural selection has taken place. 

		  Comment on this conclusion.
(4)
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	 (b)	 The gene for wing colour in these moths has two alleles.

		  The recessive allele (b) results in light coloured wings and the dominant allele (B) 
results in dark coloured wings.

		  A heterozygous moth mates with a homozygous recessive moth.

		  (i)	 Give the genotypes of the parents, their gametes and their offspring.
(3)

parents

gametes

offspring

		  (ii)	 State the probability of the offspring having light coloured wings.
(1)
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(Total for Question 5 = 8 marks)
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6	 A student investigates the effect of temperature on the rate of photosynthesis of a 
water plant.

	 The graph shows the student’s results.

Temperature in °C

Rate of 
photosynthesis

10 20 30 40

	 (a)	 Determine the optimum temperature for the rate of photosynthesis in this water plant.
(1)
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	 (b)	 Describe a method the student could use to measure the rate of photosynthesis.
(2)
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	 (c)	 Explain the effect of temperature on the rate of photosynthesis.
(3)
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7	 The diagram shows a section through a human heart. 

Magnification × 0.5

	 (a)	 Which of these is the actual thickness of the wall of the left ventricle in this 
human heart?

(1)

		  A	 4 mm 

		  B	 8 mm 

		  C	 16 mm 

		  D	 32 mm

	 (b)	 Which of these describes the role of the pulmonary artery?
(1)

		  A	 transport of oxygenated blood to the body

		  B	 transport of oxygenated blood to the lungs

		  C	 transport of deoxygenated blood to the body

		  D	 transport of deoxygenated blood to the lungs
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	 (c)	 A student investigates the heart rate of a non-athlete and an athlete before, 
during and after exercise.

		  The table shows his results.

Athlete
Heart rate in beats per minute

before exercise during exercise after exercise

non-athlete 82 140 86

athlete 65 120 69

		  (i)	 Comment on these results.
(5)
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		  (ii)	 State the dependent variable in this investigation.
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		  (iii)	State three variables the student should control in this investigation.
(3)
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		  (iv)	Suggest how the student could measure heart rate.
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8	 Yeast is used in the production of food. 

	 Design an investigation to compare the growth of yeast in anaerobic conditions and 
in aerobic conditions.

	 Your answer should include experimental details and be written in full sentences.
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(Total for Question 8 = 6 marks)

TOTAL FOR PAPER = 60 MARKS
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Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material. 
Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in 
future editions.
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