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Section A

21 The diagram shows a section through a leaf.

          

Which of the following correctly identifies an organ and a tissue?

organ tissue

A P R

B Q S

C R P

D S Q

www.KiasuExamPaper.com 

161



GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N3

22 The diagram shows some chemical molecules found in the human body and how 
they join to form larger molecules.

Which of the following correctly identifies molecules K, L, M and N?

K L M N
A amino acid glycerol fat glucose
B protein glycerol fatty acid starch
C maltose fat glycerol cellulose
D fatty acid amino acid starch glucose

23 The diagram illustrates the ‘lock and key’ hypothesis of enzyme action.

Which of the following correctly identifies the enzyme, the active site and the 
substrate?

enzyme active site substrate
A 1 2 3
B 1 3 2
C 3 1 2
D 3 2 1
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26 The diagram shows part of the human alimentary canal.

Which two structures produce substances involved in the digestion of fat?

A 1 and 4
B 3 and 5
C 2 and 3
D 4 and 5

27 A plant is kept in the dark for two days. 

A leaf is used in an experiment to investigate the effect of two factors on 
photosynthesis, as shown in the diagram.

       

               

What are the colours of Q and R, when the leaf is tested for starch?

Q R
A brown brown
B brown blue-black
C blue-black brown
D blue-black blue-black
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28 The diagram shows the right-hand side of the human heart when the ventricle is 
relaxed.                                                        

Which row correctly describes the position of the valves X and Y when the 
ventricle contracts?

valve at X valve at Y
A closed closed
B closed open
C open closed
D open open

29 A shoot is placed in a beaker of red coloured water for 3 hours.

The diagrams show transverse sections of a leaf and stem of the shoot.

                             

Which regions, 1 – 4, will be stained red after three hours?

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

leaf stem
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30 An experiment is set up as shown.

Test-tubes 1 and 2 contain limewater. Limewater is a clear solution that turns 
cloudy in the presence of carbon dioxide. Air is pumped through the apparatus.

What is the appearance of the limewater in test-tubes 1 and 2 after a period of 
ten minutes?

test-tube 1 test-tube 2
A clear clear
B clear cloudy
C cloudy clear
D cloudy cloudy

31 The diagram shows a section through part of the eye.

What happens to parts X, Y and Z when the eye focuses on a near object?

X Y Z
A contracts tight less convex
B contracts slack more convex
C relaxes tight less convex
D relaxes slack more convex
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32 The diagram shows a simple knee-jerk reflex.

What is the correct order of events after the knee is tapped?

A 1 2 3 4

B 1 4 2 3

C 4 2 1 3

D 4 3 2 1
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33 The graph shows changes in the glucose concentration in the blood of a person
during two hours.

What explains the shape of the graph after X?

A The person has eaten a jam sandwich.
B The person has had an insulin injection.
C The person is running a marathon.
D The person is suffering from a condition in which insulin is lacking.

34 The diagram shows the stigma, style and ovary of a flower.

Where does fertilisation take place?
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37 A Down’s Syndrome child is born.

Which diagram shows the correct number of chromosomes in the cells of the 
parents, in their gametes and in the cells of their child with Down’s Syndrome?

38 In mice, the allele for long fur is dominant and the allele for short fur is recessive. 

Several heterozygous mice with long fur were mated with several mice with short 
fur. For every 100 offspring, how many should be predicted to have short fur?

A 25
B 50
C 75
D 100
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4 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(c) (i) Use your graph to suggest a concentration for the cell sap in the potato.

mol per dm3 [1]

(ii) Explain your answer to (c)(i).

[2]
 
 
 
2 Fig. 2.1 shows the human respiratory system.

Fig. 2.1

(a) Add labels to the diagram to show the trachea, a bronchiole and some  
alveoli. [3]
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(b) At the exchange surface of the alveoli, oxygen travels from the air to the 
blood.

Explain how the structure of the alveoli aids the rapid transfer of oxygen at 
this surface. 

[3]

(c) Smoking cigarettes can have serious effects on health.

(i) Name three major toxic compounds of tobacco smoke.

1.

2.

3. [3]

(ii) Suggest two ways that smoking cigarettes may affect the health of the 
lungs.

[2]
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5 Fig. 5.1 below shows a section of a DNA molecule.

Fig. 5.1

(a) (i) Name the parts labelled X, Y and Z.

X :

Y :

Z : [3]

(ii) Draw a circle around the components which make up one
nucleotide on Fig. 5.1. [1]

(b) Table 5.1 shows the percentage composition of bases in the DNA of rat. 
Complete the table.

Table 5.1

organism % A % C % G % T

rat 28
[2]
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10 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

(ii) Sketch a fully labelled pyramid of number for the food chain you 
have constructed in (i)

[2]

(d) Suggest why food chains generally do not have more than four trophic levels.

[2]
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11 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Section B

Answer two questions from this section.
Write your answers in the spaces provided.

7 Fig. 7.1 shows the carbon cycle.

Fig. 7.1

(a) With reference to Fig. 7.1, explain how photosynthesis, respiration and 
animal nutrition are involved in the carbon cycle.
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[6]

(b) Burning of fossil fuels and destruction of the world’s forests are both 
increasing.

Predict and explain what effect these increases will have on the carbon 
cycle.

[4]
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14 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

[6]

(b) (i) Suggest and explain what differences you would expect in Fig. 8.1 
and Fig. 8.2 if an egg is fertilised during the cycle.

[2]

(ii) Explain why the woman’s whole menstrual cycle is made up of 
fertile and non-fertile phases. Include which days are the fertile 
phase for this woman’s cycle in your answer.

[2]
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9 (a) Describe three differences between a typical plant cell and a typical animal 
cell. Suggest how each difference is essential to the survival of the plant.

[6]
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(b) Suggest how the differences between a red blood cell and a typical animal cell 
are related to the function of the red blood cell.

[4]

End of Paper
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21 The diagram below shows five different types of cells.

1 2 3 4 5

Which row identifies the functions of the cells shown?

transmits 
nerve 

impulses

manufacture 
sugar

carry genetic 
information

conducts 
water and

mineral salts

transports 
oxygen

A 5 3 2 4 1
B 2 3 5 1 4
C 3 4 2 5 1
D 2 4 5 3 1

22 A type of mammalian red blood cell is found to contain cytoplasm that is isotonic 
to 1% salt solution. If these red blood cells were immersed in 0.5% salt solution
they would

A gain water by active transport and burst.
B gain water by osmosis and burst.
C lose water by active transport and shrink.
D lose water by osmosis and shrink.

23 According to the lock and key hypothesis, which is the lock and key for fat 
digestion?

key lock
A fatty acids glycerol
B lipase lipids
C lipase glycerol
D lipids lipase

2018 Sec 4 Science Biology SA2 - Kranji
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24 Which of the lines represents the activity of amylase in starch digestion?

25 What would happen if a person’s bile duct became blocked?

A Carbohydrate digestion would stop.
B Fat digestion would be reduced.
C Fat digestion would stop.
D Manufacture of bile would stop.

26 The graph shows the effect of changing light intensity on the amount of carbon 
dioxide (CO2) absorbed or released by green plants.

Which of the following statements is/are not true?

I The photosynthetic rate is greater than the respiratory rate between X and Y.
II The respiratory rate is greater than the photosynthetic rate between Y and Z. 
III There is no respiration occurring at Z.

A I only
B III only
C I and II only
D I, II and III

1

2

3 4 5 6 7 8
light intensity/ AU

Z

Y

X

rate of CO2
exchange/ 
arbitrary units

net CO2

uptake

net CO2
removal

starch 
concentration

mouth oesophagus stomach duodenum

location along alimentary canal

A

B

C

D
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Section A (45 marks)

Answer all the questions in the space provided.

1 Fig. 1.1 shows a single-celled organism, amoeba, that survive in an aquatic 
environment.

(a) Identify the cell structures A and B.

A :       

B : [1]

(b) State the function of structure B.

      
      
[1]

(c) Suggest how the amoeba take in water and nutrients from its surroundings.

      
[3]

A
B

Fig. 1.1
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2 A student conducted an experiment with amylase to study its digestion of starch in 
the human alimentary canal.
Some amylase was added to a starch suspension in a test tube. The mixture was 
incubated at 40°C for 1 hour.

(a) A small sample, X , was removed and some food test were conducted.

(i) Describe how you would carry out a Benedict’s Test on sample X and 
what you would expect to observe.

      
[2]

(ii) In which part of the alimentary canal does this digestion take place?
      
[1]

(b) The experiment was repeated with the addition of concentrated hydrochloric 
acid.
A small sample, Y, was removed and Benedict’s Test was conducted.

(i) What results would the student obtain for sample Y?
      
[1]

(ii) Explain your answer for Sample Y.

      
[2]

 

209



4

3 An experiment was conducted to investigate the loss of water vapour from plant 
leaves under different wind conditions. Forty similar leaves were removed from a 
plant and the end of each leaf stalk was covered and sealed with wax. The leaves 
were then divided into eight groups of five. Each of these groups of leaves were 
weighed and then suspended in a current of air moving at different speeds. After 
two hours, each group of leaves were weighed again. The results are recorded in 
table 3.1.                                                                                                                       

Table 3.1
group air speed / 

ms-1
initial total 

mass/ g
final total 
mass/ g

change in 
mass/ g

1 0 3.00 2.95 - 0.05
2 2 3.00 2.90 - 0.10
3 4 3.00 2.87
4 6 3.00 2.84
5 8 3.00 2.82
6 10 3.00 2.81
7 12 3.00 2.80
8 14 3.00 2.80

(a) Besides the mass of leaves, state one other variable that must be kept 
constant in this experiment.

[1]

(b) (i) Complete Table 3.1 by calculating the change in mass. [1]

(ii) On the grid, plot the points and draw a best-fit curve. [2]
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7

(b) The cells in the body, example muscle cells, undergo anaerobic respiration 
under vigorous exercise.

(i) Define anaerobic respiration in humans.

       
[1]

(ii) State the word equation for anaerobic respiration in humans.

       
[1]

(c) Table  4.1 shows the amount of lactic acid in the muscle cells of an athlete at 
a 400m sprint event.

Table 4.1
position amount of lactic acid / 

mgdm-3

resting 0.0
immediately after sprint 20.0

Using information in Table 4.1, describe the effects of lactic acid observed in 
the body cells during the sprint.

      
[2]
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5 The maintenance of the blood glucose at normal levels is brought about by an 
efficient regulatory mechanism controlled by the endocrine system.

(a) Identify the various components of the regulatory mechanism that lowers 
blood glucose levels back to the norm after a carbohydrate-rich meal.

stimulus rise in concentration of glucose in 
the blood

receptor of stimulus

endocrine gland

hormone insulin

transport medium of 
hormone

target cells liver / muscles

chemical response in target 
cells

[2]
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8 Warfarin is a poison used to kill rats. A mutation caused some rats to become 
resistant. These rats are not killed by the poison. This resistance is controlled by a 
dominant allele.

(a) Explain what is meant by the terms

(i) allele
      
[1]

(ii) mutation

      
[1]

(b) Warfarin is still used to kill rats, since not all rats are resistant to the poison.

In Fig. 8.1 provided, show how a male rat and a female rat, both not affected
by the poison, can produce offspring that are killed by the poison.

Use ‘R’ to represent the dominant allele and ‘r’ the recessive allele.

male rat

female rat

Fig. 8.1 [1]

Determine the chance in which the offspring is not resistant to the poison.

Chance in which offspring is not resistant to poison =       
[1]

(c) The DNA sequence of rats is 95% similar to humans. 

Suggest why warfarin is not harmful to humans.

      
[1]
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Section B (20 marks)

Answer any two questions from this section.

Write your answers in the spaces provided.

9 Fig. 9.1 shows a transverse section of a part of a leaf.

Fig. 9.1

(a) (i) Write a word equation for photosynthesis.
      
[1]

(ii) State one factor that affects the rate of photosynthesis.
      
[1]

(b) Describe how products of photosynthesis are removed from the leaf.

    
[2]

A

B

C
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(c) Describe the features of A to C in Fig 9.1, and explain how these features 
are adapted for photosynthesis in the leaf.

      
[6]

10 (a) Fig. 10.1 shows the concentration of oxygen, the number of bacteria and the 
number of fishes in a river over a distance of 50 km, measured from point P
which is upstream from a pollution source from untreated sewage.

Fig. 10.1

(i) At what distance downstream from point P did the river become 
polluted?

      
[1]

distance downstream/ km

P 10        20             30 40          50

concentration of 
dissolved oxygen

number of fish

number of bacteria
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(ii) With reference to the three curves on Fig. 10.1, describe and explain 
the effects of the pollution.

        
[3]

(b) Explain how carbon in dead animal tissue is made available for 
photosynthesis.

        
[4]

(c) Discuss two ways in which biodiversity of either forests or oceans is 
maintained.

        
[2]
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11 A man in Africa underwent a liver transplant. Before the liver transplant, he was 
given some anti-clotting drugs.

During the liver transplant, a section of the liver was cut from a donor and 
transplanted into the man.

(a) (i) Explain the mechanism of blood clotting.

        
[4]

(ii) Suggest why anti-clotting drugs were given to the patient.

        
[3]
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(b) There are roughly 23.8 million human immunodeficiency virus (HIV) infected 
persons in all of Africa. 

Discuss one way HIV is spread and two methods by which it can be 
controlled.

      
[3]

End of Paper
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29 The graph shows pressure changes on the left side of the heart during a cardiac cycle.

Which row correctly identifies W, X, Y and Z?

W X Y Z 

A atrioventricular
valves close

semi-lunar
valves close

semi-lunar
valves open

atrioventricular
valves open

B atrioventricular
valves close

semi-lunar
valves open

semi-lunar
valves close

atrioventricular
valves open

C semi-lunar
valves close

atrioventricular
valves open

atrioventricular
valves close

semi-lunar
valves open

D semi-lunar
valves open

atrioventricular
valves close

atrioventricular
valves open

semi-lunar
valves close

ventricular pressure

aortic pressure

atrial pressure
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33 A person looks at some hills far away.

Which row shows the state of the lenses, ciliary muscles and suspensory ligaments in her eyes?

lenses ciliary muscles suspensory ligaments

A thick contracted slacken

B thick relaxed taut

C thin contracted slacken

D thin relaxed taut

34 A hydra was kept in an aquarium and its growth was observed.
  
The diagram shows the hydra growing and releasing an offspring from the side of its body.

Which row describes the reproduction of hydra?

parent and offspring are 
genetically identical uses sexual reproduction

A 

B 

C 

D 

35 Which plants are most likely to adapt successfully to a climate change in their environment?

A plants that are cross-pollinated

B plants that do not rely on wind-pollination

C plants that grow rapidly

D plants that reproduce asexually
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36 What does a gene control production of?

A a chromosome

B an allele

C protein

D DNA

37 The family tree shows the inheritance of the ability to smell flowers called freesias. The allele for 
the ability to smell freesias is dominant.

Which individual’s symbol is not correct?

38 An organism is homozygous dominant for a gene which has two possible alleles, T and t.

Which diagram represents a gamete from this organism?
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39 The diagram shows part of the carbon cycle.

In which labelled stage(s) is respiration occurring?

1 2 3 4 

A 

B 

C 

D 

40 The table shows the ability of three species of fish and their eggs to survive in water at different 
pH levels. 

fish species
pH

4.0 4.5 5.0 5.5 6.0 6.5

trout key

sea bass = survive

perch = do not survive

fish eggs

A lake at pH 6.0 contains breeding populations of all three fish.

If acid rain causes the pH to fall to 5.0, which outcome would likely occur?

A Trout and perch will survive and produce offspring.

B Trout and perch will survive but only perch will produce offspring.

C Trout and perch will survive but produce no offspring.

D Trout, sea bass and perch will survive but produce no offspring.
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4 

(ii) Suggest an explanation for these results.

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

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

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

(iii) Predict the effects on the rate of photosynthesis if the investigation is carried 
out at 60°C. Explain your reason.

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

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

……………………………………………………………………………..…...……[2] 
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(b) A person who smokes has a higher risk of lung infections than a person who does 
not smoke. 

Use evidence from Fig. 4.1 to explain why the smoker has a higher risk of lung 
infections than a non-smoker.

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

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

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

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

(c) Name two substances in tobacco smoke that are harmful.

……………………………………………………………………………………....………[2] 
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(ii) Use your graph to find the concentration of sucrose solution in which 50% of 
the cells would be plasmolysed. On your graph, show how this value is 
obtained.

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

(b) Explain why the cells plasmolysed.

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

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

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

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

(c) Suggest why the cells plasmolysed over a range of concentration of sucrose 
solution.

……………………………………………………………………………………....………[1] 
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Section B

Answer any two questions in this section 

Write your answers in the spaces provided.

6 Fig. 6.1 shows the flow of energy within a biological system.

Fig. 6.1

(a) Name one example, shown in Fig. 6.1, of each of the following types of organism.

producer ……………………………………………………………………………………...

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

(b) (i) Suggest why only 5% of the energy from the Sun passes to the tree.

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

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

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

…………………………………………………………………………………….....[2] 
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(ii) Describe how energy is lost between the songbird and the hawk.

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

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

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

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

(c) Fig. 6.2 shows two possible uses of the same area of land to produce food.

Fig. 6.2

Use the information in Fig. 6.1 and Fig. 6.2, and your own knowledge, to explain 
why it is possible to feed a greater number of people if the area of land is used to 
farm crops rather than to farm animals.

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

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

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

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

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

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

………………………………………………………………………………………...……[4] 
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7 Table 7.1 shows the loss of water vapour by two similarly-sized potted plants, X and Y,
grown in the same environment over a period of 14 hours.

Table 7.1

water vapour loss / arbitrary units

time of day / hours plant X plant Y

06.00 – 08.00 0.8 5.0 

08.00 – 10.00 1.8 13.6 

10.00 – 12.00 5.6 14.6 

12.00 – 14.00 4.6 9.0 

14.00 – 16.00 3.4 6.6 

16.00 – 18.00 2.8 4.2 

18.00 – 20.00 1.8 0.8

(a) State the time of day at which the combined loss of water vapour from the two 
plants is at its greatest.

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

(b) Described the trends observed and suggest reasons for each of the following:

(i) the difference between the total amount of water vapour lost by plants X and 
Y during the 14-hour period,

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………….....[5] 
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(ii) the change in rate of water vapour loss by plant Y from 06.00 hours to 12.00 
hours.

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

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

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

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

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

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

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

8 (a) Describe the structure of a DNA molecule.

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

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

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

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

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

(b) Genes can mutate.

State the causes of mutation and state one effect that this may have in humans.

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

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

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

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

………………………………………………………………………………………...……[3] 
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(c) Apple scab is a disease that infects apple trees. 

A gene that determines whether or not apple trees are resistant to apple scab 
disease has two alleles:

disease-resistant, R
not disease-resistant, r

A farmer crosses two of his apple trees. Out of the 100 offspring produced, 53 are 
not resistant to apple scab disease.

Use a genetic diagram to show the genotypes of the two apple trees that were 
crosses and the genotypes and phenotypes of the offspring. 

[4]
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26 Which describes the function of chlorophyll during photosynthesis?

A absorb carbon dioxide
B absorb oxygen
C trap light energy for production of starch 
D trap light energy for conversion of light energy into chemical energy

27 Which conditions will cause a plant to transpire the most?

temperature / C humidity /% light intensity 
/arbitrary units

A 15 30 16
B 25 30 16
C 37 20 14
D 37 60 14

28 The table shows the full blood count of a child suffering from Thalassemia, a type 
of blood disorder.

Thalassemia Normal range
number of red blood cell per litre of 
blood

2.77 x 1012 3.9 – 5.3 x 1012

number of white blood cell per litre of 
blood

8.4 x 109 5.0 – 17.0 x 109

number of platelet per lire of blood 192 x 109 150 - 450 x 109

amount of haemoglobin / g/dl 7.5 11.5 – 13.5

Which statement describes the effect Thalassemia may have on the child’s 
health?

A He is often pale and breathless.
B His blood does not clot.
C He is unable to fight against bacterial infections.
D His red blood cells are not able to carry oxygen.
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38 The figure shows the number of people in country X infected with HIV from 2012 
to 2016.

                            

What conclusion may be drawn from the figure?

A The number of women infected decreases every year.
B More men died from AIDS than women.
C The decrease in number of men and women infected by HIV could be due to 

effective programmes that educate the public on HIV infections.
D The increase in tax on condoms resulted in the rise of HIV infections.

39 The table shows the amount of energy available when man feeds on a producer 
and a primary consumer.

producer primary consumer
amount of energy available /KJ 1 000 100

Based on your knowledge on energy transfer, which statement best explains the 
table?

A Less energy is available in producers as not all light energy from the sun can 
be absorbed.

B Less energy is available in the primary consumer as it stored most of the 
energy as carbohydrates.

C More energy is available to man if they feed on producers as most of the 
energy is lost as it is transferred from one trophic level to another.

D More energy is available in producers as they exist in greater numbers.
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40 The figure shows the amount of submerged aquatic plants present and the 
bacterial count in four different rivers.

In which river has eutrophication occurred?

       

- End of Paper - 
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Section A [45 marks]
Answer all the questions in the spaces provided.

1 (a) Fig. 1.1 shows an animal cell.

                         
                                                       
                                                       Fig. 1.1

(a) Name the following labelled organelles as shown in Fig. 1.1.                    [2]

(i) G ……………………..………….

(ii) H …………………………………

(b) State the function of the organelles labelled                                            [2]

(i) F ……………………………………………………………………………..

………………………………………………………………………………..

(ii) G ……………………………………………………………………………..

………………………………………………………………………………..
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Time /minutes Height of liquid level in capillary tube /mm
0 20

30 22
60 25
90 29

120 34

                                          Table 2.1 

(i) On the grid provided on the next page, plot a graph of height of liquid 
in capillary tube against time using the results in Table 2.1.

On your graph, use appropriate scales, label the axes and draw a curve 
of best fit.                                                                                            [4]

(ii) With reference to the shape of the graph you have drawn in part (i),
suggest an appropriate sugar concentration for sugar solutions X and 
Y:                                                                                                       [2] 

sugar solution X:  …….. % sugar

sugar solution Y:  …….. % sugar

(iii) Explain your answer for part (ii) above.                                             [3]

……………………………………………………………………………....... 

……………………………………………………………………………....... 

……………………………………………………………………………....... 

……………………………………………………………………………....... 
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3 The enzyme lipase digests fat molecules. During this process acids are formed 
which decrease the pH of the mixture.

Four different tubes, A, B, C, D and E were set up to investigate the effect of lipase 
on fat in different conditions. The initial pH of each mixture was pH 8.0.

Table 3.1 shows the results obtained.

tube
condition

pH of 
mixture 
after 10 

min

amount 
of lipase
added 

/mg

amount 
of fat

added 
/mg

amount of 
substance 
P added

/mg

temperature 
/ C 

A 0 4 0 37 8.0
B 0 4 5 37 8.0
C 10 4 5 37 5.5
D 10 4 0 37 7.0
E 10 4 5 75

                                                 Table 3.1

(a) Based on the results in Table 3.1, list the conditions necessary for most fat 
digestion.                                                                                                      [3]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

(b) Identify substance P.                                                                                    [1]

……………………………………………………………….……………………… 
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(c) Name and describe the process involved when substance P is added to fats.
                                                                                                                    [2] 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

(d) Complete Table 3.1 by filling in an appropriate pH value for test tube E.       [1]

(e) Explain your answer for part (d) above.                                                         [2]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

(f) State the end-product(s) of fat digestion.                                                     [1]

……………………………………………………………………………………….
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(c) State the process by which carbon dioxide gas from the surroundings 
reaches cell Q.                                                                                              [1]

……………………………………………………………….……………………… 

(d) Describe and explain two ways in which cell R is adapted to its function.   [4]
                   
……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 
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(b) Niemann-Pick disease is a rare genetic disorder that causes the nervous 
system and the muscular system to degenerate from birth.  Children born 
with this disease inherited defective genes from their parents.

Fig. 5.3 describes how the defective genes of the parents are passed on to 
the children.

                            

                                                    Fig. 5.3

(i) Using suitable letters, suggest the genotype of the                             [2]

father  …………………………………

child    …………………………………
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(ii) Explain why the parents are not affected by the disease.                      [1]

……………………………………………………………………………....... 

……………………………………………………………………………....... 

(iii) Use a genetic diagram to work out the chance of the child having 
Niemann-Pick disease.                                                                          [3]
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Section B [20 marks]
Answer any 2 of the 3 questions.

Write your answers in the spaces provided.

6 (a) Fig. 6.1 shows a section through an alveolus and an adjacent blood capillary 
in a human lung.

The arrows shows the passage of oxygen.

                   
                                                  
                                              Fig. 6.1

Using Fig. 6.1, describe and explain how oxygen is rapidly absorbed into the 
blood.
Suggest how the absorption and transport of oxygen will be affected by 
cigarette smoke.                                                                                                
                                                                                                                    [6]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….………………………
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(b) The change in pupil size is an example of a reflex action.  Describe, using 
an example, how this differs from an action controlled by conscious thought.
                                                                                                                    [4]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 
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(b) Scientists are carrying out trials of ‘carbon farming’, where large masses of 
the jatropha plant, which absorbs and stores large amounts of carbon dioxide 
are grown.

Using your knowledge of carbon sinks, suggest how this may reduce global 
warming.                                                                                                        [4]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

- End of Paper - 
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3 The diagram shows four types of cells, not drawn to scale. 
Which cell does not contain cytoplasm? 

4 The diagram represents the activity of an enzyme.

What are the labelled structures?

‘lock’ ‘key’ product substrate

A 1 2 2 4

B 2 1 3 2

C 4 3 2 1

D 1 2 4 2

5 Milk produces a brick red precipitate when heated with Benedict’s solution. It develops a 
purple colour when biuret test is conducted.

Using these results only, what can we conclude about the nutrients present in milk?

A proteins present, reducing sugars absent 
B reducing sugars and proteins present 
C reducing sugars and starch present
D starch and proteins present

www.KiasuExamPaper.com 
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5 

8 The diagram represents part of the human circulatory system, with some blood vessels 
identified by letters. 

Which comparison of carbon dioxide concentration is correct?

higher carbon dioxide concentration lower carbon dioxide concentration
A V Y
B W X
C X V
D X Z

9 The diagram shows part of the lining of the human trachea.

What is the function of cell X? 

 A gaseous exchange
 B moisten the air
 C mucus removal 
 D secretion of mucus
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10 Some substances secreted by the pancreas are listed below.

 1 amylase
2   glucagon
3   insulin
4   lipase

Which substances are released from the endocrine cells in the islets of Langerhans of the 
pancreas?

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

11 The diagrams show two sections through the eye of the same person viewing different things. 

What happens to achieve the changes from the eye in diagram 1 to the eye in diagram 2?

ciliary muscles iris radial muscles
A contract relax
B contract contract
C relax relax
D relax contract
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  (ii) To produce the strongest grip, aerobic respiration in the hand muscles is not 
sufficient.

   Describe what happens in the hand muscles to meet the needs of the grip test.

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

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

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

  (iii) Hand grip force at 30 seconds will not be able to reach the higher percentages of 
above 90 %. Explain why this is so.

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

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

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

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

(b) A person suffering from MS may also experience the following symptoms. 

Muscle weakness or spasms
Inability to control leg movements
Problems in vision
Numbness or tingling in muscles

Based on the information given, identify the system in the body that is affected. 

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

[Total: 7m]
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4 Cystic fibrosis is a genetic condition which leads to the production of abnormally thick and 
sticky mucus. It is caused by the recessive alleles of a gene.

       
(a) Draw a full genetic diagram to show how a mother and father, who do not have the 

condition, can have a child with the disease.  Use A and a as symbols in your genetic 
diagram.

                                                                                                                                       [4]
(b) State the type of variation shown by this genetic condition.

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

(c) Explain how this condition can cause problems in the lung structure and function. 

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

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

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

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

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

[Total: 7m]
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(c) If the temperature of the room dropped, explain why the distance moved by the bubble
will be lesser. 

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

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

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

(d) Following the same procedure, another student investigated the rate of water loss using 
a similarly-sized leafy shoot from a different species of plant. She noticed that the upper 
and lower surfaces of these leaves were covered with tiny hairs.

Describe and explain how these hairs would affect the rate of water loss from this leafy 
shoot.

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

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

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

[Total: 6m]

6 Distinguish between the terms, 

(a) fertilisation and pollination in plants. 

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

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

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

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

(b) sugar-phosphate backbone and base pairing in DNA. 

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

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

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

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

[Total: 4m]
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7 Each enzyme in the digestive system works best in certain conditions.
  

State one condition which stays the same as food passes through the digestive system and 
one condition that changes as food passes through the digestive system.

(a) (i) condition which stays the same

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

  (ii) condition which changes

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

(b) Gallstones are made of cholesterol, bile salts and other substances. They may become 
large enough to block the bile duct.

Suggest how gallstones may affect the digestion of fats.           

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

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

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

(c) The quantity of pure alcohol in a drink can be expressed as alcohol units. 

1 alcohol unit = 10 cm3 of pure alcohol

An average person can break down 1 alcohol unit in one hour. 

(i) Name the organ which breaks down alcohol.

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

(ii) Calculate the number of alcohol units consumed by a person who drank 350 cm3

of wine with an alcohol strength of 8 %. Show your working.

                                                                                      ….……………… alcohol units [1] 

(iii) State how long it would take for the body to break down the amount of alcohol
units in (c)(ii). 

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

  [Total: 7m]
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 (b) Describe three disadvantages of the reduction of biodiversity.

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

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

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

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

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

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

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

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

 (c)  State two ways in which fisheries may be managed to maintain sustainable fishing
practices.

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

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

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

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

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

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

                                                                                                                                      [Total: 10m]
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9 (a) Describe in detail, how a molecule of oxygen present in the air breathed into the lungs
reaches a cell in the tissue of the liver. Name the structures involved.

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

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

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

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

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

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

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

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

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

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

(b) Describe and explain the advantages of having different types of blood vessels in the 
circulatory system. 

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

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

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

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

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

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

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

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

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

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

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

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

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

                                                                                                                                       [Total: 10m]
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  (b) (i)    Name the component of blood that is responsible for blood clotting.
 

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

(ii) Name a substance in the plasma that is needed for clotting to take place

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

(c) With reference to Table 10.1, describe the relationship between temperature and blood 
clotting time.

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

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

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

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

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

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

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

(d) Explain why blood clotting time is affected by temperature.

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

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

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

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

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

[Total: 10m]

END OF PAPER
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