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1 The diagram shows an electron micrograph of an animal cell.
Which structure synthesises and transport proteins?

2 Five pieces of potato strips, of equal size and shape, are cut from the same potato tuber. The 
strips are then placed in sugar solutions of different concentrations. After four hours, the change 
in length of each potato strip is measured.
The results are shown in the graph.

Which concentration of sugar solution has approximately the same water potential as the potato 
tuber?

A 0.00 mol dm-3

B 0.15 mol dm-3

C 0.30 mol dm-3

D 0.40 mol dm-3
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3 Some red blood cells were placed in distilled water and salt solutions of different concentrations.
Which diagram shows the appearance of the cell that has been placed in distilled water?

4 Cubes of hard-boiled egg white are placed in test-tubes containing 5 cm3 of water. Other
substances are added to each tube as shown in the chart. The tubes are left for eight hours and
then tested for amino acids.

tube solution added results of test for amino acids

1 pepsin absent

2 pepsin + alkali absent

3 none absent

4 pepsin + acid large amounts

5 boiled pepsin + acid traces

6 acid traces

7 alkali absent

Which tubes show that pepsin is an enzyme?

A 1 and 6 B 2 and 7 C 4 and 5 D 5 and 6

5 What may take place during hydrolysis reaction?

1 a molecule of water is produced

2 a sucrose molecule is split into fructose and glucose

3 digestion of complex molecules into simpler ones using enzymes

A 1, 2 and 3 B 1 and 2 C 1 and 3 D 2 and 3
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6 Some of the molecules found in animal tissues are grouped into three lists.

1 glucose, lipids, water, deoxyribose

2 glycogen, antibodies, adenine, fatty acids

3 haemoglobin, carbon dioxide, mRNA, disaccharides

Which lists include one or more molecules that always contain nitrogen atoms?

A 1, 2 and 3 B 1 and 2 C 1 and 3 D 2 and 3

7 The diagram shows some organs of the digestive system.

Where are proteases made?

A 1 and 4 B 2 and 3 C 2 and 4 D 3 and 4

8 Starch is digested by amylase in the mouth, but it is not digested in the stomach.
What is the reason for this?

A All starch digestion is completed in the mouth.

B The pH in the stomach is not suitable for the amylase to work.

C The starch does not stay in the stomach long enough to be digested.

D The temperature in the stomach is not suitable for the amylase to work.
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9 In which part of the body does the breakdown of drugs occur?

A brain

B heart

C kidneys

D liver

10 The graph shows the concentration of carbon dioxide in the air surrounding a plant measured 
over 24 hours.

Which explains the carbon dioxide concentration at time X?

light intensity plant process

A darkness respiration

B darkness transpiration

C daylight photosynthesis

D daylight respiration

11 Why is sunlight necessary for photosynthesis?

A It is a catalyst.

B It is required to activate enzymes.

C It is required to break down water molecules.

D It is required to form chlorophyll.
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12 Which graph shows the effect of temperature on the rate of photosynthesis?

A B

C D

13 The diagram shows a shoot growing from a potato tuber.

What is being transported in the phloem cells at Y?

A starch downwards

B starch upwards

C sugars downwards

D sugars upwards
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14 Which row correctly identifies xylem vessel and sieve tube element?

xylem vessel sieve tube element 

cytoplasm nucleus cytoplasm nucleus

A key

B   = present

C   = absent

D

15 The graph shows pressure changes in the left side of the heart, during a single heart beat.
At which point does the semi-lunar valve open?

16 What causes the transfer of materials between capillaries and tissue fluid?

A active transport

B blood pressure

C capillary action

D osmosis
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17 Which diagram shows the human double circulatory system?

key: direction of blood flow

A B

C D

18 Fitness training increases the concentration of lactic acid that runners can build up in their 
muscles before pain stops them from running.
What is a consequence of this increase?

A Aerobic respiration in muscles can be more rapid.

B Blood flow to the muscles is increased.

C More anaerobic respiration can take place in the muscles.

D More energy is needed by the muscles to work.
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19 The graph shows the energy released by two animals through respiration as the external 
temperature changes.

Which conclusion can be drawn from the graph

A Animals 1 and 2 release the least energy at 23°C.

B Animal 2 always respires faster than animal 1.

C As the temperature rises, respiration always increases.

D The rate of respiration is the same for both animals at 23°C.

20 Which organs remove excretory products from the blood?

A bladder and liver

B bladder and lungs

C kidneys and bladder

D lungs and kidneys
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21 The diagram shows structures within human skin under two different conditions.

Which statement accounts for the change from condition 1 to 2?

A A person enters a cold room to store fresh food products.

B A person leaves an air-conditioned room to go to the washroom.

C A person stands stationary in the field on a sunny day. 

D A person walks under a sheltered walkway from the office to the canteen.

22 The diagram shows the structures involved in a reflex action.

Which sequence shows the structures involved in the reflex action?

A P Q R S

B P S R Q

C Q R S P

D Q S P R
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23 The diagram shows a neurone.

Which structures could be found at V and W?

V W

A brain intestine

B brain leg

C eye hand

D ovary spinal cord

24 The diagram shows a section through a human eye.
Which structure contains muscles which contract to produce a focused image on the retina?

25 The following shows some hormones produced by the body.

1 adrenaline                                       3       insulin

2 glucagon                                              4       testosterone

Which hormone(s) is/are involved in the conversion of glycogen to glucose?

A 1 and 2 B 1 and 3 C 2 only D 2 and 4
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26 Nocodazole is a chemical used in the study of mitosis. It causes all mitotic cells to stop dividing 
at metaphase. The following statements show the effect that the chemical may have on the 
process of mitosis.

1 inhibits chromatin condensing in the nucleus

2 prevents replication of centrioles

3 stops sister chromatids migrating to opposite poles

Which statement(s) correctly identify how this chemical might work?

A 1 and 2 B 1 and 3 C 2 and 3 D 3 only

27 The diagram shows the chromosomes in the nucleus of a cell that divides by mitosis.

Which diagram shows the chromosomes in the nucleus of one of the daughter cells produced?

A B

C D
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28 Male bees are haploid. They develop from unfertilised eggs. Female bees are diploid. The 
following statements are on male and female bees.

1 All male bees are genetically identical.

2 Male bee sperm cells are produced by mitosis.

3 Female bees do not need fertilisation to be produced.

Which statement(s) are correct?

A 1 and 2 B 1 and 3 C 2 only D 2 and 3

29 Which row on the male reproductive system in a human, is correct?

produces sperm secretes sex 
hormones

secretes 
enzymes to 

nourish sperm

stores inactive 
sperm

A testes scrotum ureter urethra

B epididymis testes prostate gland ureter

C testes testes prostate gland epididymis

D scrotum prostate gland epididymis testes

30 The diagram shows a flower from a plant. 
Which part of the flower, when cell samples are taken, can produce offspring that are genetically 
identical to the plant?
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31 The diagrams show pollen grains from three different species of plant as they appear under the 
microscope. The diagrams are all drawn to the same scale.

Which pollen grains are involved in insect-pollination?

A 1 only B 1 and 2 C 2 and 3 D 3 only

32 The diagram shows the inheritance of coat colour in mice.
Which mouse is heterozygous for coat colour?

33 Which is not a feature of natural selection?

A genetic engineering

B random mutation

C reproduction of new offspring

D survival of the fittest
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34 The graph shows the masses of two different types of tomato.

What can be concluded from the graph?

A Genes do not affect the mass of tomatoes.

B Type 1 tomatoes show continuous variation.

C Type 2 tomatoes are sometimes smaller than type 1 tomatoes.

D Type 2 tomatoes show discontinuous variation.

35 The diagram shows part of a DNA molecule.

Which letters indicate cytosine, deoxyribose, phosphate and thymine?

cytosine deoxyribose phosphate thymine

A W X Y Z

B Y X W Z

C Y Z X W

D Z W X Y
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36 Which molecule has its synthesis directly controlled by DNA?

A amylase

B glycerol

C glycogen

D iron

37 A single plant provides food for many herbivores. The herbivores supply food for a few 
carnivores.

Which pyramid of numbers and which pyramid of biomass show this information? 

pyramid of numbers pyramid of biomass

A W Y

B W Z

C X Y

D X Z

38 Within an ecosystem, the top consumers in a food chain are few in number.
Which statement explains this?

A Energy losses occur at each trophic level.

B Energy losses occur within the consumers’ digestive system.

C Top consumers are large in size.

D Top consumers have a low reproductive rate.
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39 The concentration of a pesticide in the tissues of the organisms in the following food chain was 
measured.

plants small fish large fish birds of prey

Which bar on the chart represents the large fish?

40 The graph shows the annual changes of the following factors in a lake.

              intensity of light per day
              numbers of producers
              numbers of primary consumers
              quantity of nutrients

Which curve represents the numbers of primary consumers?
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Section A

Answer all questions.

Write your answers in the spaces provided. 

  

1 Fig. 1.1 shows part of a cell taken from the pancreas, which is involved in the production of 
digestive enzymes.

Fig. 1.1

(a) Identify the structures labelled A and B.

A ………………………………………………

B ………………………………………………                                                                    [2]
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(b) With reference to the structures labelled C, D and E, describe the sequence of events that 
lead to the production of digestive enzymes in this cell.

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

……………..…………………………………………………………………………………………

………………...………………………………………………………………………………..... [4]

[Total: 6]
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2 Fig. 2.1 summarises a technique used to measure the water potential of beetroot cells.

Fig. 2.1

Table 2.1 shows the results of an experiment carried out by some students.

Table 2.1

concentration of sucrose solution (M) direction droplet moved (number of arrows 
indicates speed of movement)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

2. Beetroot discs 
are immersed in 
2 cm3 of sucrose 
solution from the 
test tube.
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(a) According to these results which concentration of sucrose has the same water potential as 
the beetroot cells?

……………………………………………………                                                                      [1]

(b) Explain why the drop of bathing solution rose in the 0.6 M solution. 

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………… [4]

(c) In the space below, draw a labelled diagram of a single beetroot cell from the 0.7 M sucrose 
bathing solution, to show how it would have appeared under a light microscope.

[3]

[Total: 8]
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3 The photomicrographs in Fig. 3.1 show some stages of cell division in a flower of a lily, 
Lilium candidum.

Fig. 3.1

(a) (i) Identify the type of cell division shown.

……………………………………………………                                                         [1]

(ii) State a part of the flower that could have been used to produce the 
photomicrographs.

……………………………………………………                                                        [1]

(iii) Write the letters in the order the stages would occur. 

1   E     2  ……..…     3 …..……     4  …..……     5  …..……     6  ……..…             [1]

(ii) Use photomicrograph E to find the haploid number of the lily, Lilium candidum.

haploid number……………………………………………………                               [1]

A B C

D E F
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(b) Use your knowledge of cell division to describe two differences between the arrangements 
of chromosomes in stages A and C.

………………………..………………………………………………………………………………

………………………..………………………………………………………………………………

………………………..………………………………………………………………………………

………………………..………………………………………………………………………………

………………………..………………………………………………………………………………

……………...…………………………………………………………………………………..... [3]

(c) State how the type of cell division involving stages A to F can result in variation in the lily,
Lilium candidum.

……..…………………………………………………………………………………………………

……..…………………………………………………………………………………………………

……..…………………………………………………………………………………………………

……...…………………………………………………………………………………………..... [2]

[Total: 9]
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4 Nerium oleander is a xerophytic plant. A photomicrograph of a section through the leaf of 
N. oleander is shown in Fig. 4.1.         
                                          

(a) Identify the tissues labelled A and B.

A ………………………………………………

B ………………………………………………                                                                    [2]

                       

A

B

Fig. 4.1 
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(b) The leaf shown in Fig. 4.1 has a number of adaptations to reduce water loss by 
transpiration. Two of the adaptations are:

a multilayered epidermis
stomata only found in depressions, known as stomatal crypts, on the lower surface 
of the leaf.

Explain how the two adaptations will help to reduce water loss in N. oleander.

multilayered epidermis ………………………………………………………………………….…

………………………………………………………………………………………………..………

………………………………………………………………………………………………..………

stomatal crypts …………………………………………………………….…………………….…

………………………………………………………………………………………………..………

………………………………………………………………………………………………..………

………………………………………………………………………………………………..………

…………………………………………………………………………………………………… [3]

[Total: 5]



10

6093/02/4 Exp/Prelims/2019 [Turn over

  

5 (a) Hydrogen peroxide has a harmful effect on cells. One effect is to damage DNA.

Describe the structure of DNA.

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….[3]

(b) The cell has mechanisms to repair the damage to DNA caused by hydrogen peroxide. 
Errors in repair may cause a change to the structure of DNA.

Explain why hydrogen peroxide can be considered a mutagen.

…………………………………………………………………………………………………….....

…………………………………………………………………………………………………….[1]

(c) Scientists have created transgenic bacteria that glow. The glowing bacteria have a jellyfish
gene for the production of a protein which causes them to glow. 

Describe how the transgenic bacteria were produced.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4]

[Total: 8]
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6 Fig. 6.1 shows the body temperature of a person.

Fig. 6.1

(a) Suggest three things that could happen to account for the graph during period E. 
1.…………………………………………………………………………………………………….

2.…………………………………………………………………………………………………….

3.…………………………………………………………………………………………………….

[2]

(b) Explain two body responses that can cause the change in body temperature at period F. 
………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4] 
[Total: 6]

body
temperature

timeE F

normal body
temperature (37 C)
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7 (a) Fig. 7.1 shows a pyramid of energy and part of the carbon cycle.

Fig. 7.1

(i) Explain why trophic level A is smaller than trophic level B in the pyramid of energy in 
Fig. 7.1.

………………………………………………………………………………………..……….

………………………………………………………………………………………..……….

………………………………………………………………………………………………...

…………………………….……………………………………………………………..... [2]

(ii) In Fig. 7.1, using the letter P, label the line that represents photosynthesis.            [1]

(b) Define the term bioaccumulation.

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

……………..…………………………………………………………………………………...…[2]
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(c) Describe how human activities are affecting the carbon cycle.

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

………………………………………………………………………………..………………………

……………..…………………………………………………………………………………...…[3]

[Total: 8]
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Candidate Name: Class: Index No:

Section B

Answer three questions.

Question 10 is in the form of an Either/Or question. Only one part should be answered.

  

8 A protein is used to hold other chemicals onto the clear plastic backing of photographic film, as 
shown in Fig. 8.1.

Fig. 8.1

Trypsin is an enzyme which will digest the protein so that the coating on the photographic film is 
removed and the film becomes clear.
Table 8.1 shows the results obtained by two students who investigated the effect of pH on the 
activity of this enzyme. They made up the solutions, set up the experiment and timed how long 
the enzyme took to digest the protein and clear the film.

Table 8.1

pH

time for the protein to be digested / 
min average time for the protein to be 

digested / min
student 1 student 2

2 12.0 14.0

4 8.0 9.0

6 2.0 3.0

8 0.5 1.0

10 8.0 9.0

(a) Calculate the average time for the proteins to be digested and complete Table 8.1.       [1]

(b) State two variables that should be kept constant in the experiment.

1.…….………………………………………………………………………..………………………

2. …………..…………………………………………………………………………………...…[1]
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(c) Plot a graph of the average time for the protein digestion at each pH in the grid provided.    

[4]

(d) Describe and explain the effect of pH on the activity of the enzyme.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4]

[Total: 10]
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9 (a) Cockroaches are pests which damage food and spread diseases. They have a gene which 
makes them attracted to sugar. In the 1980s, a mixture of insecticides and sugar was used 
as a means of pest control. The sugar attracted the cockroaches and the insecticide killed 
them. In the 1990s, certain populations of cockroaches were no longer attracted to sugar. 
The insecticide was still lethal but the cockroaches avoided eating it when it was mixed 
with sugar.

Explain how the cockroaches evolved to survive the pest control used in the 1980s.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4]

(b) Describe one difference between the process of artificial selection and natural selection. 
Include reference to the production of one named economically important plant or animal 
in your answer.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[2]
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(c) What are the advantages of genetic engineering over selective breeding?

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4]

[Total: 10]
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10 Either

(a) Describe the double circulation of blood in the human circulatory system and the different 
functions of the two circuits.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[6]

(b) Explain how the structure of capillaries is adapted for the transport of a named material to 
tissue fluid.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………….…[4]

[Total: 10]
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10 Or

(a) Explain why most living organisms depend on photosynthesis.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

……………………………………………………………………………………………….……[6]

(b) Explain why increasing the light intensity in which a plant is growing does not necessarily 
increase its rate of photosynthesis.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

…………………………………………………………………………………………………… [4]

[Total: 10]
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