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Write your class, register number and name on all the work you hand in. 
Write in dark blue or black pen.
Do not use correction fluid.

Section A
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B
Answer all questions.
Write your answers in the spaces provided on the question paper.

You are advised to spend no longer than one hour on Section A and 
no longer than 45 minutes on Section B.

The number of marks is given in brackets [ ] at the end of each 
question or part question.

At the end of the examination, submit Section A and Section B 
separately.
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Section A

Answer all the questions in the spaces provided.

1 Fig. 1.1 shows the effect exercise has on the amount of oxygen taken in by the body.  
It also shows how the amount of another chemical in blood, called substance X,
changes.

(a) Identify what is substance X.
…………………………………………………………………………..………….. [1]

(b) Area A on Fig. 1.1 represents the oxygen debt.
State what you understand by oxygen debt.
………………………………………………………………………………………….
…………………………………………………………………………………….…[1]

(c) Explain why Area B is equal in size to area A.
………………………………………………………………………………………….
……………………………………………………………………………………….[1]

Fig. 1.1
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(d) On Fig. 1.1, draw a curve for substance X of a smoker suffering from 
emphysema and suggest why it is different.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………...……..[3]

[Total: 6]

2 An investigation was carried out to determine the rate at which the contents of the 
stomach are emptied into the duodenum in response to two types of food:

a sucrose solution
pieces of meat.

Fig. 2.1 shows the results of this investigation.

(a) How long does it take for 50% of each food to be emptied from the stomach?

sucrose solution ………………………………
pieces of meat ……………………………… [2]

time / hourstititititititititittitimememememememememmemememee ///////////// hhhhhhhhhhhhououoouououououououououo rsrsrsrsrsrsrsrsrsrsss

Fig. 2.1

pieces of 
meat

% emptied 
from 

stomach

sucrose solution
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(b) Explain the advantages of pieces of meat remaining longer in the stomach than 
sucrose solution.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………….…………………[3]

[Total: 5]

3 Fig. 3.1 illustrates part of the reproductive system of a woman about to give birth.

(a) Name the parts labelled A to D.
A: ……………………………. B: ……………………………..
C: ……………………………. D: …………………………….. [2]

(b) On Fig. 3.1, label ‘H’ the part which produces hormone. [1]

(c) State two features of the placenta and how it is adapted for its role.
1………………………………………………………………………………………...
………………………………………………………………………………………….
………………………………………………………………………………………….
2………………………………………………………………………………………..
………………………………………………………………………………………….
………………………………………………………………………………………[2]

B

C
D

Fig. 3.1

A
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(d) Fig. 3.2 shows the probability of a woman becoming pregnant after sexual 
intercourse, during a menstrual cycle.

Use your knowledge of the release and fertilization of an ovum to explain the 
shape of this graph.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………………………….…[3]

[Total: 8]

Fig. 3.2
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4 Fig. 4.1 shows changes in the volume of blood in the left ventricle.

(a) Between which times is the muscles of left atrium contracting?
…………………………………………………………………………………….…[1]

(b) Use the graph to calculate the heart rate per minute.  Show your working 
clearly.         [1]

(c) On the graph in Fig. 4.1, sketch a line to show changes in the volume of blood 
in the left ventricle during a vigorous exercise. [1]

(d) Fig. 4.2a and Fig. 4.2b show the relative proportions of blood flow to various 
parts of the body at rest and during a period of vigorous exercise.

brain 14%
heart muscles 4%

skin 4%

kidneys 22%

others 
14%

skeletal muscles 18%

brain 2.8%

gut and liver 4%

kidneys 4%

skeletal muscles 
65%

skin 15.2%

heart muscles 6%

others 3%

Fig. 4.2b : Total blood flow = 25 dm3 per min.Fig. 4.2a : Total blood flow = 5 dm3 per min.

Gut and liver 24%

volume / cm3

time / s

Fig. 4.1
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(i) Use Fig. 4.2a and Fig. 4.2b to explain the rate of blood flow to the brain 
at rest with that during vigorous exercise.

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

(ii) Explain the change in the rate of blood flow to the skin and state why this 
is important.
……………………………………………………………………………….…...
……………………………………………………………………………….......
……………………………………………………………………………………
……………………………………………………………………………….......
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………….......
………………………………………………………………………………...[4]

[Total: 9]

5 (a) Briefly describe how an image of a distant object is focused onto the retina in a 
normal human eye.
…………………………………………………………………………………………...
…………………………………………………………………………………………...
…………………………………………………………………………………………...
…………………………………………………………………………………………...
…………………………………………………………………………………………...
…………………………………………………………………………………………...
………………………………………………………………………………………. [3]

Macular degeneration is a disease resulting in the loss of light-sensitive cells in the 
yellow spot of elderly people. Almost all patients with age-related macular 
degeneration may see fairly well enough to take care of themselves.

(b) Suggest how the vision of a patient with macular degeneration differs from 
normal vision. 
…………………………………………………………………………………………...
………………………………………………………………………………………. [1]
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(c) The vision of patients with macular degeneration may be helped by bionic 
eyes.  
Fig. 5.1 shows a bionic eye which consists of a camera mounted on a pair of 
glasses worn by a patient.  Signals from the camera are sent wirelessly to a 
device implanted behind the retina of the eye of the patient as shown in Fig. 5.2.  

(i) Why is the bionic eyes able to help the patients to see even when the 
lenses in their eyes become cloudy?
...………………………………………………………………………………….
..…………………………………………………………………………….....[1]

(ii) Can the bionic eyes be used to help patients without any light-sensitive 
cells in their retina?  Give a reason for your answer.
.…………………………………………………………………………………...
..…………………………………………………………………………………..
……………………………………………………………………………………
.…………………………………………………………………………..……[2]

[Total: 7]

camera glasses

Fig. 5.1

The device generates electrical 
signals.

          Fig. 5.2
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6 (a) In an insect-pollinated flower, explain the importance of nectar and pollen.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
……………………………………………………………………………………….[2]

(b) Fig. 6.1 shows the size of ovule in two flowers P and Q on the same plant
over a period of 30 days.

(i) On Fig. 6.1, mark with a cross (X) to suggest when pollen was transferred 
to flowers P and Q. [1]

(ii) Explain why the relative size of the ovule of flower P increases only after 
day 13 and not at day X.
…...……………………………………………………………………………….
……...…………………………………………………………………………….
……...…………………………………………………………………………….
…...……………………………………………………………………………….
...………………………………………………………………………………….
……………………………………………………………………………………
…………………………………………………………………………………[3]

Fig. 6.1Fig. 6.1
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(c) State two advantages of self-pollination.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
……………………………………………………………………………………….[2]

[Total: 8]

7 Fig. 7.1 shows two different species of butterflies found in the primary rainforest of 
South America.

Some information about the two butterfly species are given below:

Both butterfly species are eaten by birds.

Methona confusa contains toxins that are derived from its food sources.
It makes the birds vomit.

Patia orise is edible to birds but most birds do not prey on it.  Its body 
does not contain toxins.

(a) State one difference, other than wing pattern, between the butterflies.
………………………………………………………………………………………….
…………………………………………………………………………………….…[1]

(b) Deduce why most birds do not prey on Patia orise.
………………………………………………………………….………………………
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………….……[2]

Fig. 7.1
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(c) In the same population, the butterflies may show certain differences in wing 
pattern.
Explain two genetic causes that may lead to this differences among the 
butterflies.
…….……………………………………………………………………………………
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
……………………………………………………………………………………….[4]

[Total: 7]
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BLANK PAGE
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BIOLOGY PRELIMINARY EXAMINATION 2020 (SEC 4 EXP)
Class Index Number Name

Section B

Answer all the questions in the spaces provided.

8 An experiment was conducted with four leaves of the same species and same area 
as shown in Fig. 8.1. Vaseline is a substance that is waterproof.

The mass of each leaf was measured at the start and end of the experiment.     
Table 8.1 shows the recorded masses.

Table 8.1

leaf initial mass / g final mass / g change in mass / g

W 6.4 6.2
X 6.2 5.5
Y 6.3 6.2
Z 6.4 6.2

(a) Complete the table by calculating the change in mass of each leaf.              [2]

Fig. 8.1
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BLANK PAGE



15

       [Turn over

(b) Draw a suitable graph of these data on the grid provided to show the change 
in mass under different conditions.                                                     [4]

(c) Suggest and explain the conclusion that can be drawn from the data?
………………………………………………………………………………………….
…………………………………………………………………………………….…[1]

(d) Explain how temperature of the surrounding affects transpiration?
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
……………………………………………………………………………………….[3]

[Total: 10]
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9 (a) State the features of capillaries and explain how each of these helps with 
exchange of materials between the blood and tissue fluid.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………………………….…[4]

(b) Describe the functions of white blood cells.
…….……………………………………………………………………………………
……...…………………………………………………………………………………..
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………………………….…[4]

(c) Genes are also important in the clotting of blood. Blood will clot normally if a 
person possesses at least one dominant allele (B). This gene is carried only on 
the X chromosome.
Suggest why more males than females are likely to suffer from a disease in 
which blood does not clot normally.
............................................................................................................................
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
…………………………………………………………………………………….…[2]

[Total: 10]
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10 (a) (i) Distinguish a hormone from an enzyme.
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………[3]

(ii) Give an example of a situation in which there would be a rapid rise in the 
concentration of adrenaline in the blood.
What would be the effect of this rise?
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………[2]

(b) Describe the similarities and differences between a voluntary action and a 
reflex action.
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
………………………………………………………………………………………….
……………………………………………………………………………………….[5]

END OF PAPER
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