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SECTION A (45 marks)
Answer all questions in the spaces provided.

1 (a) Fig. 1.1 shows part of the human digestive system. 

Fig. 1.1 

(i) Table 1.1 lists some processes that occur in the human body. Complete the 
table by using letters from Fig. 1.1 to show where each process occurs.  

Table 1.1

process where process occurs

protein is first digested

bile is stored
[2]

(ii) A patient had surgery to remove part of organ C. Explain why the patient 
experienced weight loss in the weeks after the surgery. 

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

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

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

…………………………………………………………………………..……….............. [2] 
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(b) Fig. 1.2 shows the blood vessels associated with organs B and C.

Fig. 1.2
(i) Identify blood vessels Y and Z.

Y …………………………...............................

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

(ii) Describe one structural difference between blood vessel Y and blood vessel Z.
Explain how this difference helps blood vessel Y to perform its functions. 

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

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

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

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

(iii) Explain why the concentration of glucose varies in blood vessel Z throughout 
the day while the concentration of glucose remains relatively constant in blood 
vessel X.

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

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

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

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

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

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

[Total: 11]
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2 Rennin is an enzyme found in the human alimentary canal that curdles milk by 
converting soluble milk proteins into insoluble milk proteins. An experiment was
carried out to determine the effect of pH on the activity of rennin at 30 ºC. Table 2.1 
shows the results of the experiment. 

Table 2.1

pH time taken for milk to 
curdle / min

rate of reaction / 
min-1 

1 4 0.25
2 2 0.50
3 3 0.33
4 7 0.14
5 13

(a) (i) Calculate the rate of reaction for pH 5. Show your working. 

rate of reaction = …………………………… min-1 [1]

(ii) On the grid provided on the next page, plot a graph of rate of reaction against 
pH. Use the results in Table 2.1 and your answer to (ai).

On your graph, use appropriate scales, label the axes and draw a line of best fit. [3] 
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(iii) From your graph, state the pH where rennin is the most active.

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

(b) Describe the test that can be done to conclusively prove that rennin is protein in 
nature. State the results of the test. 

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

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

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

………………………………………………………….……………...................................... [2] 
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(c) In another experiment, rennin was boiled and cooled down to 30 ºC before it was 
added to milk. Using your knowledge of the lock and key hypothesis, explain why the 
milk did not curdle.

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

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

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

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

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

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

[Total: 10]

3 Fig. 3.1 shows an experiment set up to investigate the change in the mass of plants A
and B potted in damp soil over a period of time. 

Fig. 3.1

The loss in mass was measured over a period of five days and the results are shown 
in Fig. 3.2.
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Fig. 3.2 

(a) Define the process that caused the loss in mass observed in plant A.

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

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

(b) (i) On Fig. 3.2, sketch a curve to show the results obtained for plant B. [1]

(ii) Explain the curve drawn in (bi).

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

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

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

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

(c) Explain why the rate of photosynthesis in plant B was found to decrease after 3 days.

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

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

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

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

[Total: 6]
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4 Fig. 4.1 shows the pressure changes in the aorta and chambers X and Y on the left
side of the heart during one cardiac cycle in a healthy person. 

Fig. 4.1

(a) Identify chamber X. Explain how you arrived at your answer. 

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

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

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

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

(b) Describe and explain how the volume of the chamber X changes with pressure in 
chamber X from time B to D.

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

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

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

………………………………………………………….……………...................................... [2] 
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(c) State the function of the valve that closes at D.

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

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

(d) It was observed that the increase in pressure in chamber X was greater in smokers 
than in healthy persons. By naming a component in cigarette smoke, explain this 
observation. 

component ………..………………………………….……………......................................

explanation ………..………………………………….……………......................................

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

[Total: 7]
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5 Colour blindness is controlled by a pair of alleles. The allele for normal vision (B) is 
dominant to the allele for colour blindness (b).

Fig. 5.1 shows the chromosomes found in the normal cells of a father and mother. 

Fig. 5.1

(a) The genotype of the father is XBY and that of the mother by XBXb. Use the genetic 
diagram in Fig. 5.2 to explain why colour blindness occurs more frequently in males 
than females.   

 
Fig. 5.2

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

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

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

………………………………………………………………….……...................................... [4] 
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(b) Fig. 5.3 shows part of the nucleotide sequence of alleles B and b. 

allele B GGA TCG TCT AGC

allele b GGA TCG GTT AGC

Fig. 5.3

Using your knowledge of how protein synthesis occurs in cells, explain why the 
differences in nucleotide sequence results in different phenotypes observed. 

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

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

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

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

[Total: 6]

6 Fig. 6.1 shows the flow of energy through a food chain.

Fig. 6.1

(a) The arrow X represents the percentage of energy transferred from the grass to the 
rabbit.

Calculate the value of X. Show your working clearly.

[1]
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(b) With reference to Fig. 6.1, explain why the flow of energy in the food chain is non-
cyclical.   

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

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

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

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

(c) Explain why most food chains are unable to support more than four trophic levels.

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

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

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

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

[Total: 5]

- End of Section A - 
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SECTION B (20 marks)

Answer any two questions in this section. Each question carries 10 marks.
Write your answers on the spaces provided. 

7 Fig. 7.1 shows some statistics on the incidences of diabetes in Singapore in 2004 and 
2010.

Fig. 7.1

(a) Use the data shown in Fig. 7.1 to describe the trends shown in the data.

Briefly suggest a reason to account for these trends.

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [6] 
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(b) Diabetes can be treated by introducing the protein insulin into the body. 

(i) Explain why insulin cannot be administered as an oral medication that is 
consumed. 

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

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

(ii) A nasal spray containing insulin has been recently developed as an alternative 
way of administering insulin. Insulin is inhaled into the lungs as a spray before it 
is absorbed into the bloodstream. Outline the pathway the insulin spray would 
take from the nose till it enters the bloodstream. 

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

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

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

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

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

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

[Total: 10]
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8
(a)

Outline the sequence of events that take place in the uterus in a typical 28-day 
menstrual cycle in a woman who is not pregnant. Include the roles of the hormones 
oestrogen and progesterone in your answer. 

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

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

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

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

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

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

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

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

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

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

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

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

(b) Compare and contrast the process of fertilisation in flowering plants and in humans. 

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

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

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

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

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

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

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

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

[Total: 10]
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9
(a)

With reference to the organelles in plant cells and events in the carbon cycle, explain 
why most life forms are dependent on living plants.

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

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [5] 

(b) Destruction of the world’s forests are increasing. Explain how this has affected the 
ecosystem and suggest reasons why it is important to conserve our forests. 

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

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

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

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

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

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

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

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

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

………………………………………………………….……………...................................... [5] 

[Total: 10]

- END OF PAPER - 
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21 The diagram shows four cells.

1   2   3  4   

Which cells are involved in transport?

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

22 Some red blood cells were placed in distilled water and others were placed in 
three salt solutions of different concentrations.
Which diagram shows the appearance of a cell after being placed in a solution 
of higher water potential for a short time?  

A B C D

2018 Sec 4 Science Biology SA2 - CHIJ St Joseph

www.KiasuExamPaper.com 
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23 The diagram shows an experiment on diffusion.

More sugar diffuses out of the bag than diffuses in.
What is the concentration of sugar in solution X?  

A 10% B 20% C 30% D 40%

www.KiasuExamPaper.com 
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24 An enzyme is completely denatured at 50°C. A fixed concentration of this 
enzyme is added to a fixed concentration of its substrate. The time taken for 
completion of the reaction is measured at different temperatures.

Which graph shows the results?

A

B

 
C

 
D

 

 

www.KiasuExamPaper.com 
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25 The graphs show the quantities of selected vitamins and minerals in four foods.

Which food is the richest source of the vitamin or mineral essential for the 
transport of oxygen by the blood?

A beans
B eggs
C fish
D fruit

26 A student set up a test-tube containing starch, water and salivary amylase.
How could the student test whether the amylase had catalysed the digestion 
of all the starch?

A Add Biuret solution.
B Add dilute hydrochloric acid.
C Add iodine solution.
D Weigh the test-tubes and contents before and after the experiment.

27 A person has his gall bladder removed.
Which statement is correct? 

A He cannot eat carbohydrates.
B He can eat fat only in small amounts.
C He can eat only liquid food.
D He must not eat more than one large meal a day.

www.KiasuExamPaper.com 
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28 The bar chart shows the average number of chloroplasts in each of three 
different types of leaf cell.

What are the three types of cell?

1 2 3

A guard cell palisade mesophyll 
cell spongy mesophyll cell

B palisade mesophyll 
cell spongy mesophyll cell guard cell

C spongy mesophyll cell guard cell palisade mesophyll 
cell

D spongy mesophyll cell palisade mesophyll 
cell guard cell

www.KiasuExamPaper.com 
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29 A plant is kept in the dark for two days. One of its leaves is used in an 
experiment to investigate photosynthesis as shown in the diagram.

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

Q R
A blueblack brown

B brown blueblack

C blueblack blueblack

D brown brown

www.KiasuExamPaper.com 
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Use the diagram below, which shows a section through a leaf, to answer questions 30 
and 31.

30 What takes place in the structures indicated?

transport of mineral 
ions to the cells of the 

leaf

transport of amino 
acids away from the 

cells of the leaf

allow the entry and 
exit of gases from 

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

31 The leaf is losing water to the atmosphere. What processes are occurring at X 
and Y?

X Y
A diffusion evaporation
B evaporation diffusion
C osmosis transpiration
D transpiration osmosis

www.KiasuExamPaper.com 
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32 The diagram shows a plan of part of the human circulatory system.
In which vessel are the breakdown products of alcohol first found?

33 The diagram shows a double circulatory system.

Which two vessels carry blood at the highest pressure?

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

www.KiasuExamPaper.com 
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34 The table shows some of the features of respiration.

Which row is correct for anaerobic respiration in humans?  

energy remaining
in products

amount of energy 
released

releases carbon
dioxide

A high low no
B high high always
C low low no
D low high always

35 The diagram shows the eye of a person in a brightly-lit room.

What happens to distance F and distance G when this person moves into a 
dimly-lit room?

F G
A increases decreases
B increases increases
C decreases increases
D decreases decreases

www.KiasuExamPaper.com 
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36 The diagram shows a flower in vertical section.

Which numbered parts of the flower continue to develop after fertilisation?

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

37 The diagram shows a potato tuber that developed from the stem of a parent 
potato plant. Three shoots are starting to grow from the tuber.  

How do the genotypes of the shoots compare with the genotypes of the tuber 
and of the parent?

A They are all different.
B They are all identical.
C The shoots are identical to each other, but are different from the tuber 

and the parent.
D The shoots are identical to the tuber, but are different from the parent.

www.KiasuExamPaper.com 
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38 Which term is defined as a length of DNA that codes for a protein?

A amino acid
B chromosome
C gene
D nucleotide

39 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?

 

www.KiasuExamPaper.com 
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40 The diagram shows four positions on a river where water samples were taken.

 

Which graph shows oxygen concentrations in the river?  

A B

C D

End of paper

www.KiasuExamPaper.com 
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Section A (45 marks)
Answer all questions in this section.

1 Fig. 1.1 shows a green plant, Nuphar lutea, which grows in lakes.

Fig. 1.1
Fig. 1.2 is a vertical section cut from one of the leaves to show its structure. 

Fig. 1.2

For 
Examiner’s  

Use 
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(a) Many of the leaf cells in Fig. 1.2 have organelles, labelled X. For
 Examiner’s 

Use

(i) Name organelle X.

……………………………………………………………………………….. [1]

(ii) Outline the function of organelle X.

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. [2]

(iii) Describe and explain the distribution of chloroplasts in the palisade 
layer and the spongy layer of this leaf.

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. [3]

(b) (i) There are many large air spaces in this leaf. Suggest how these air 
spaces help Nuphar lutea to survive in its habitat.

………………………………………………………………………………..

……………………………………………………………………………….. 

………………………………………………………………………………..

……………………………………………………………………………….. [2]
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(ii) The stomata in this plant are all on the upper surface of the leaves. 
Suggest why there are no stomata on the lower surface of the leaves.

For
Examiner’s  

Use

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. 

……………………………………………………………………………….. [2]

[Total: 10]
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(ii) The muscle tissue moves the villus from side to side. Suggest how this 
helps the villus in its function.

For 
Examiner’s 

Use

……………………………………………………………………………………... 

……………………………………………………………………………………... 

……………………………………………………………………………………... 

……………………………………………………………………………………… [2]

(b) Fig. 2.2 shows an experiment to investigate the uptake of glucose by cells of the 
villi.

Two leak-proof bags were set up.
One bag was made from artificial partially permeable membrane (Visking 
tubing).
The other bag was made from a piece of small intestine containing living 
cells, with its inner surface inside the bag.
The bags were filled with equal volumes of a dilute glucose solution.
The bags were suspended in the same glucose solution for two hours.
After two hours, the volumes of the bags were measured and the 
contents were tested for the concentration of glucose.

Fig. 2.2

Inside the bag made from small intestine the volume and concentration of 
the glucose solution decreased. There were no changes to the volume and 
concentration in the Visking tubing bag.
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(i) The decrease in the glucose concentration in the bag made from small intestine
is due to active transport, a process that requires energy. Name and describe 
the process through which cells of the small intestine releases energy. 

For 
Examiner’s 

Use

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

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

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

(ii) After two hours there was less water in the bag made from small intestine. The
volume of water in the bag made from small intestine decreased, but the volume 
in the bag made from Visking tubing did not change. Explain why.

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

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

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

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

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

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

                                                                                                               [Total: 10 ]
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3

(a)

(b)

All organisms depend on enzymes.

Define the term enzyme and describe the function of enzymes in living organisms.

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

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

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

Samples of an amylase enzyme were incubated with starch at different temperatures.
The rate of starch digestion in each sample was recorded and points plotted on the
graph shown in Fig. 3.1.

Fig. 3.1

[2]

For 
Examiner’s 

Use

(i) Complete this line graph to show the effect of temperature on rate of digestion of
starch by the amylase enzyme by adding the most appropriate line to Fig. 3.1.
  

[1]
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(ii) Using your graph estimate the optimum temperature for this enzyme.

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

For
Examiner’s 

Use 

(iii) Suggest the rate of starch digestion at 37 oC.

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

(iv) Describe the effect of temperature on the rate of starch digestion.

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

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

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

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

(c) The enzymes originally incubated at 15 oC and 75 oC did not digest any starch.
These samples were later incubated at the optimum temperature.
Predict what results could be expected in each sample and suggest reasons for your 
predictions.

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

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

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

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

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

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

                                                                                                               [Total:10]

[3] 
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4 A man fell and had a bad cut on his arm that continued to bleed.
The man went to the hospital and had a blood test.
Table 4.1 shows the results of his blood test.

                                                         Table.4.1
test result normal range

platelets 98 140 – 200
cholesterol 297 112 – 328
iron 120 12 - 300
blood group O +

For 
Examiner’s 

Use

(a) Use information from Table.4.1 to explain why the man’s cut does not stop 
bleeding.

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

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

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

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

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

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

(b) The doctor informed the man he is at risk of having coronary heart disease. 
Suggest and explain why the doctor said this and the lifestyle changes the man 
has to make to avoid heart disease.

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

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

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

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

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

…………………………………………………………………………………………….. 
                                                                                                                     [Total:7]

[4]
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(ii) Using the symbols T (dominant) and t (recessive) to represent the two alleles, 
state the possible genotypes for a person who does not show symptoms of this 
condition.

………………………………………………………………………………………………
                                                                                                                   [Total: 8]

[1]

For 
Examiner’s 

Use
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Section B (20 marks)
Answer any 2 questions

For 
Examiner’s 

Use

6 (a) Plants, animals and microorganisms are involved in the carbon cycle.
Describe how living plants are involved in the carbon cycle.

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………. [5]
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6 (b) Refer to the food chain below.

heather  rabbit  stoat  fox

Only a small percentage of the Sun’s energy captured by the heather is eventually 
incorporated into the body tissues of the fox.

Explain, as fully as you can, what happens to the rest of the energy captured by 
the heather.

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………. [5]

For 
Examiner’s 

Use 
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7 (a) Outline the process of pollination and compare between self-pollination and cross 
pollination.

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………. [5]

For 
Examiner’s 

Use 
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(b) Describe the menstrual cycle with reference to the effects of progesterone and 
oestrogen.

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………. [5]

For 
Examiner’s 

Use 
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8 (a) Explain the importance of the structure of each of the following in relation to their 
functions:

For 
Examiner’s 

Use 

(i) the exchange surface of alveoli

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

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

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

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

(ii) the lining of trachea

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

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

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

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

(b) People who have smoked cigarettes regularly for many years may become short 
of breath when they exercise. They may also have persistent cough.
Explain how smoking cigarettes could have contributed to these two effects.

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

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

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

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

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

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

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

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

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

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

End of Paper
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3 A solution gives the following results when tested. 

  

What does the solution contain?

test observations

biuret test solution changed from blue to violet

Benedict’s test solution changed from blue to brick red precipitate

iodine solution solution remained yellow 

ethanol emulsion test solution remained clear

A fat and protein

B protein and reducing sugar

C protein and starch

D reducing sugar and starch

4 The graph shows how temperature affects the rate at which an enzyme works.

What does the graph show about this enzyme?

A The enzyme is denatured by temperatures above 65 oC.

B The enzyme is denatured by temperatures below 8 oC.

C The enzyme works fastest at 55 oC.

D The enzyme works fastest at 61 oC.

rate of 
enzyme 
activity

0        5       10      15     20      25     30      35     40      45      50     55      60     65

temperature / oC
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10 The following statements are the characteristics of blood transported by a blood vessel in the human 
body. 

High concentration of oxygen
Low concentration of carbon dioxide
Low blood pressure

What is this blood vessel? 

A aorta

B vena cava

C pulmonary vein

D pulmonary artery

11 After finishing a race, an athlete still continues to breathe more quickly and deeply than normal 
for several minutes. 
Which statement correctly explains this observation? 

A to remove carbon dioxide produced during anaerobic respiration

B to remove urea produced from the breakdown of amino acids

C to take in extra oxygen to break down lactic acid

D to replace stored glycogen in muscles
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17 A gene of a particular organism contains 29% thymine (T). 
Which row would best represent the percentage distribution of the other nucleotides in this 
gene?  

adenine (A) cytosine (C) guanine (G)

A 21 % 29 % 21 % 

B 21 % 21 % 29 % 

C 29 % 21 % 21 % 

D 29 % 21 % 29 % 

18 The diagram shows a food web in a woodland.

 

In this food web, a lizard is _________________.

A a carnivore

B a decomposer

C a herbivore

D a producer
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(d) State one difference you would expect to see between this plant cell and For 
Examiner’s 

Use

(i) a root hair cell,

…………………………………………………………………………………………..

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

(ii) a xylem cell.

…………………………………………………………………………………………..

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

[Total: 9]
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(b) State the genotype of the dogs identified as 1, 2 and 3 in Fig. 5.1. For 
Examiner’s 

Use

1 …………………………………………..

2 …………………………………………..

3 ………………………………………….. [3]

(c) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had 
acatalasia and half the offspring did not have acatalasia.
Draw a genetic diagram to show how this is possible. [4]

[Total: 9]
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6 The table shows the comparison of air breathed in and out of a person. For 
Examiner’s 

Use

% of air breathed

in out

carbon dioxide 0.03 4.03

nitrogen 78 78

oxygen 20 16

others 1.97 1.97

(a) Which two features of the alveoli help to bring about the changes?

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

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

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

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

(b) (i) Name the reaction in the body which uses up oxygen and produces carbon 
dioxide.

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

(ii) Write a word equation for this reaction.

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

(c) State and explain the effect on the concentration of oxygen carried in the red blood 
cells when breathing in air containing tobacco smoke. 

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

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

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

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

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

[Total: 7]
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(b) (i) Rice growing has involved the destruction of forests. 
Describe the long-term effects of deforestation on the environment.

For 
Examiner’s 

Use

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

(ii) Suggest reasons for the importance of conservation of plant and animal 
species in the forest.

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 10]
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(b) Describe the role of bile salts in the digestion of fats. For 
Examiner’s 

Use 
……………………………………………………………………………………….…………..

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

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

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

(c) Lipase will only act on fat molecules.
Use the lock and key hypothesis to explain why. 

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

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

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

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

[Total: 10]

--- END OF PAPER ---
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