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21 The diagrams below show four different types of cells. Which cell does not 
contain cytoplasm?

22 The table below shows the comparison between a red blood cell and a root 
hair cell. 

feature 
number

feature red blood cell root hair cell

1 transport oxygen yes yes
2 cytoplasm present no yes
3 large surface area to 

volume ratio
yes yes

4 nucleus present no yes

Which comparisons are correct? 

A 1, 2 and 3

B 2, 3 and 4

C 1 and 2 only

D 3 and 4 only

A B

C D
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(b) What do the bubbles represent? 

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

(c) What does the graph show about the relationship between temperature and rate 
of photosynthesis?

……………………………………………………………………………………………

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

(d) Describe and explain briefly what happens to the rate of photosynthesis when 
temperature increases beyond 40 oC.

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

(e) Describe briefly two ways how the structure of the leaf is adapted to 
photosynthesis?

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

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

…………………………………………………………………………………………….. [2]
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(c) Explain why the bag increased in mass after one hour. 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

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

5 (a) Table 5.1 below shows the names of the parts of a flower and their functions. 
Complete the table by filling in the four blank spaces.

part of flower function
stigma

attract insects

stamen

ovary  [4]

(b) (i) In some plants, pollen is produced before the carpel has finished growing. 
By the time the carpel is ready for pollination, pollen production has 
stopped. Suggest why this happens? 

……………………………………………………………………………………. 

……………………………………………………………………………………. [1]

(ii) In what way is this an advantage to the plant?

……………………………………………………………………………………. 

……………………………………………………………………………………. [1]

Table 5.1
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6 Figure 6.1 shows the changes to an eye as it was subjected to changes in the 
environment.

Upon the changes in the environment as shown in Fig.6.1, state with an explanation in 
each case, whether the eye

(a) (i) is looking at a nearer or further object;

…………………………………………………………………………………….

……………………………………………………………………………………. 

……………………………………………………………………………………. [2]

(ii) is in brighter or dimmer light.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. [2]

(b) Are both changes examples of voluntary or involuntary act? Explain your answer.

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

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

Fig 6.1
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(b) The burning of fossil fuels and the destruction of world’s forests are both 
increasing. Predict and explain what effect these increases will have on the 
carbon cycle.

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

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

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

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

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

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

…………………………………………………………………………………………... [5] 
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(b) In an experiment, a student used a photometer to measure the rate of 
transpiration of a leafy twig when it was blown by wind. The result was shown in 
Figure 9.2 below.

Describe and explain the effect of wind on the rate of transpiration of a leafy 
twig from 0 hour to just before time X.

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

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

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

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

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

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

END OF PAPER

Fig 9.2
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8 The graph below shows the colour ranges of the acid-base indicators methyl 
orange, bromothymol and phenolphthalein.

A solution, when placed in the three indicators separately, is yellow in methyl 
orange, yellow in bromothymol and colourless in phenolphthalein. What is the pH 
range of the solution?

A 2.5 to 3.5 B 4.5 to 5.5
C 7.5 to 8.5 D 9.5 to 10.5

9 Which of the following elements burns in air to produce a substance which can 
react with both hydrochloric acid and sodium hydroxide?

A lead B hydrogen
C iron D phosphorous 

10 Which of the following reagents cannot be used to differentiate sodium hydroxide 
solution from sodium chloride solution?

A Aqueous iron(III) nitrate 
B Aqueous copper(II) nitrate 
C Aqueous lithium nitrate 
D Aqueous ammonium nitrate
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11 Separate samples of hydrogen peroxide are added to aqueous potassium iodide 
and to acidified potassium manganate(VII).  It is known that hydrogen peroxide is 
both an oxidising agent and a reducing agent.

What colour changes are seen?

aqueous potassium iodide acidified potassium manganate(VII) 
A colourless to brown purple to colourless

B brown to colourless purple to colourless

C colourless to brown orange to green

D brown to colourless orange to green

12 X, Y and Z are elements in the same period of the Periodic Table.

X forms an acidic oxide, Y forms a basic oxide and Z forms an amphoteric oxide.

If X, Y and Z are placed in increasing order of atomic number (lowest atomic number 
first), which order is correct?

A X, Y, Z B Y, Z, X
C Y, X, Z D X, Z, Y

13 Rubidium is in the same group as sodium in the Periodic Table. What is a likely 
property of rubidium?

A It reacts with water to form hydrogen gas.
B It cannot be cut by knife.
C It reacts with chlorine gas to form a salt with the formula RbCl2. 
D It does not conduct electricity in the molten state.
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17 Which of the following shows the correct percentage composition of oxygen, 
nitrogen and carbon dioxide found in dry unpolluted air? 

Oxygen Nitrogen Carbon dioxide
A 78 21 1 
B 1 78 21
C 21 78 1 
D 78 21 78

18 Which of the following shows the correct use of the different fractions of 
petroleum?

Fraction Uses
A Petrol used for making chemical 

feedstock
B Bitumen used for lubricating machine parts
C Kerosene used as fuel for aircraft
D naphtha used to pave road

19 Which of the following hydrocarbon undergoes substitution reaction? 

A C2H4 B C2H6

C C2H5COOH D C2H5OH

20 Which of the following is the same for both ethanol and ethanoic acid? 

A empirical formula
B functional group
C number of carbon 
D homologous series
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23 Which substance does not contain the element nitrogen?

A urea

B pepsin

C cellulase

D glycogen

24 Which fluid(s) collected from an individual is likely to give a brick-red precipitate when 
tested with Benedict’s solution? 

1 blood
2 saliva
3 secretions from the pancreas 
4 secretions from the walls of the large intestine

A 1 only

B 1 and 3 only

C 2 and 4 only

D 1, 3 and 4 only 

25 Digestive juices were collected from three regions of the human alimentary canal. Drops 
of these digestive juices were added to three wells made in an agar of starch. After an 
hour, the wells were rinsed with distilled water and flooded with iodine solution. The 
results are shown below.

region around well 1 2 3
colour of iodine solution yellowish-brown blue-black yellowish-brown

Which correctly identifies the regions of the alimentary canal that the three digestive
juices were obtained from? 

1 2 3
A mouth small intestine stomach
B mouth stomach small intestine
C stomach mouth small intestine
D small intestine mouth stomach
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26 The diagram below represents some human organs and their associated blood vessels.

Which statement about the concentration of alcohol in the blood vessels P and Q after a 
man has consumed an alcoholic drink is true?

A There is no alcohol in both blood vessels. 

B The concentration of alcohol is higher in P than Q.

C The concentration of alcohol is lower in P than Q.

D The concentration of alcohol is equal in both blood vessels.

27 The diagram below shows a section through a leaf as seen under the microscope. 

Which part of the plant has the lowest concentration of carbon dioxide on a warm, sunny 
day? 
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28 A plant shoot was exposed to radioactive carbon dioxide and sunlight for a few hours 
before sections of the stem were tested for the presence of radioactive sugar 
compounds. 

Which correctly identifies the part of the stem that would contain the radioactive sugar 
compounds? 

A B C D 

29 The diagram below shows an external view of the heart of a patient with a blockage of 
the coronary artery. This could be treated by inserting a tube to by-pass the blockage.

Which two blood vessels would be joined by this tube?

A 1 and 2
B 1 and 4
C 2 and 4
D 3 and 4
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30 Four test tubes are set up as shown in the diagram below. 

In which tube will the water animal survive for the longest period of time?

31 Three directions in which nerve impulses can travel in the nervous system are listed.

1 away from the central nervous system
2 towards the central nervous system
3 within the central nervous system

Which correctly identifies the direction of the nerve impulse in motor and relay 
neurones?

motor neurone relay neurone
A 1 2

B 1 3

C 2 1

D 2 3
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32 A man was wearing sunglasses on a bright sunny day. The graph below shows the 
change in diameter of the pupils of his eyes.

At which point in time did he remove his sunglasses? 

33 Which difference between the endocrine and nervous system is not correct? 

endocrine system nervous system
A rapid response delayed response

B involves hormones involves nerve impulses

C always involuntary may be voluntary or involuntary

D usually affects more than one target 
organ

affects one target organ
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34 A mango tree can be grown by planting a mango seed directly into the soil or by asexual 
reproduction as shown in the diagram below. Trees produced by each of these methods 
produce mango fruits.

Which statement is true? 

A Mangoes from trees grown from seeds and by grafting are genetically identical. 

B Mangoes from trees grown from seeds have different characteristics while mangoes 
from trees grown by grafting have identical characteristics. 

C Growing mango trees from seeds produces mangoes faster than growing mango 
trees by grafting. 

D Growing mango trees from seeds requires only one parent plant but growing trees 
by grafting requires two parent plants.

35 The diagram shows a side view of the structures in the lower abdomen of a woman.

Which correctly identifies the structures in which fertilisation and implantation occur in? 

fertilisation implantation
A 1 3

B 3 2

C 2 1

D 5 4
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36 The diagram below shows a family tree in which some members have sickle cell 
anaemia. Sickle cell anaemia is a recessive condition. 

Which person(s) is / are likely to be carriers?

A 5 only 

B 2 and 6 only 

C 3 and 4 only

D 1, 3 and 4 only 

37 The diagram below shows the two types of variation in humans.

Which could trait X and trait Y represent?

trait X trait Y
A weight blood group

B eye colour hair colour

C blood group height

D fingerprint pattern intelligence
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38 The diagram below shows part of the sequence of nucleotides taken before and after 
the DNA in the cells was treated. 

original DNA strand before treatment: A – G – T – C – C – A – T – T 

mutated DNA strand after treatment:  A – G – A – G – C – A – T – T 

Which correctly identifies the type of mutation shown and cause of the mutation? 

type of mutation cause of mutation
A gene exposure to heat 

B gene exposure to UV light

C chromosome exposure to UV light

D chromosome exposure to mustard gas

39 The diagrams below show four ecological pyramids. In a food chain, a papaya tree 
provides food for caterpillars, and these caterpillars in turn become food for a few birds.

Which correctly represents the pyramid of numbers and biomass for the food chain? 

pyramid of numbers pyramid of biomass
A P Q

B Q P

C R S

D S R
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40 The graph shows the quantities of pesticide that accumulate in four populations, A, B, C
and D, each at different trophic levels in a food chain.

Which population is most likely to be herbivores?

- END OF PAPER – 
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DATA SHEET

Colours of some common metal hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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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
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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
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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?
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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
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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

www.KiasuExamPaper.com 
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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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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
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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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(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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(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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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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[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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(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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(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 

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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6 

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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