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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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23 Which diagram illustrates the process of active transport?

24  A student is tasked to determine if a food sample contains carbohydrates. 
Which of the following food test(s) should he carry out? 

      I Benedict’s test     II Biuret test     III Ethanol-emulsion test     IV Iodine test 

A I only

B I and II only

C I and IV only

D II and III only

A B

C D
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25  A dish is filled with agar jelly containing egg white. Four holes are cut in the 
jelly and each is filled with the substances shown. Which hole will be 
surrounded by the largest egg white free region after 30 minutes?

  

26 The digestion of starch allows nutrients to be ____________________.

A absorbed into the blood.

B converted into amino acids.

C ingested at the mouth.

D moved along the alimentary canal.

27 The diagram refers to some substances found in plant cells. Which area of the 
diagram represents the end products of photosynthesis?

distilled water 

pepsin solution and 
sodium solution  

pepsin solution and 
hydrochloric acid    

boiled pepsin solution agar jelly 
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28  The diagram below shows a section through a stem. Samples of the contents 
of structure Q were tested. 

     

    Which results are expected? 

Key
+ denotes positive results

denotes negative results  

29  The diagram below shows the transverse section of a mammalian heart. 

Which valves will open and close during ventricular contractions?

      

      

Benedict’s reagent Iodine solution 

A + +

B + -

C - +

D - -

open close

A E and F F and H

B E and G F and G 

C F and G E and F

D F and H E and G

Q

G E

H F
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30 The diagram shows an alveolus and an associated blood capillary. At which 
point will the greatest rate of diffusion of carbon dioxide occur?

31 A girl stands 10 metres away from a sign and can see it clearly. She walks 
towards the sign and stops 0.5 metres from it. Which changes occur in her 
eyes so that the sign is still in focus?

ciliary muscles suspensory 

ligament

lens becomes results in light 

rays refracted

A contract slacken thicker more

B contract tighten thinner less

C relax slacken thinner less

D relax tighten thicker more

C

D

linked to pulmonary 
vein

capillary

CA

linked to 
pulmonary artery

B
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32 The diagram below shows how nerve impulses are transmitted along three 
neurons.

If a nerve block is administered at point X, how would the person respond to 
touching a hot object?

A He experiences pain and withdraws his hand from the hot iron 
involuntarily.

B He experiences pain but does not withdraw his hand from the hot 
iron.

C He does not experience pain and does not withdraw his hand from 
the hot iron.

D He does not experience pain but withdraws his hand from the hot 
iron involuntarily. 

33 Which of the following statements about flowering plants is correct?

A Fertilisation can take place without pollination.

B Pollination and fertilisation are the same.

C Pollination and fertilisation must occur at the same time.

D Pollination can take place without fertilisation 

X

www.KiasuExamPaper.com

 
8



34 The diagram shows how blood glucose is controlled in human.

       
       Based on the diagram above, a lack of hormone Y would mean that 

A blood glucose levels cannot rise back to normal after a period of low 
glucose levels.

B blood glucose levels will always be high.

C hormone X will never be produced.

D levels of stored glycogen will be high.

35  Which of the following shows the correct pathway which a sperm travels upon 
entering the female body?

A ovary urethra vagina

B ovary vagina uterus

C vagina oviduct uterus

D vagina uterus oviduct

Blood glucose 
concentration decreases

Blood glucose 
concentration 
increases

Hormone X
secreted

Hormone Y
secreted
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36 Which statement is always true of dominant alleles?

A They cannot undergo mutation.

B They give a greater chance of survival than recessive allele.

C The give the same phenotype in heterozygotes and homozygotes.

D They occur more frequently in the population than recessive alleles. 

37 The diagram below shows the structure of a DNA molecule. Which one of the 
structures represents the sugar-phosphate backbone?  

38  Sickle cell anaemia is a recessive condition. Which person has two alleles for 
sickle cell anaemia?

A

B
C

D

A B C

D

key

male with sickle cell anaemia

female with sickle cell anaemia

male without sickle cell anaemia

female without sickle cell anaemia
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39 Sewage accidentally enters a river for several days. What are the changes to 
concentration of oxygen, the number of bacteria and the number of fishes?

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

concentration of 

oxygen

number of bacteria number of fishes

A decreases decreases increases

B decreases increases decreases

C increases decreases decreases

D increases increases increases

A         B        C         D
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Section A
Answer all questions. 

1 (a) (i) Define the term mutation.

……………………………………………………………………………………. 

……………………………………………………………………………………. [1]

(ii) State two causes of mutation.  

……………………………………………………………………………………. 

……………………………………………………………………………………. [2]

(b) Figure 1.1 shows the chromosomes of two people, person A and person B.

(i) State two differences in terms of numbers and types, between the 
chromosomes of person A and the chromosomes of person B.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

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

(ii) Who between the two has a genetic condition? Name the condition.

……………………………………………………………………………………. [2]

person A person B
Fig 1.1
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(iii) State the gender of person B. Give a reason for your answer.

……………………………………………………………………………………. 

……………………………………………………………………………………. [2]

2 Figure 2.1 below shows an experimental set-up used to investigate the rate of 
photosynthesis in a partially submerged water plant at different temperatures.

The rate of photosynthesis was measured by counting the number of bubbles 
produced per minute at each temperature. The results of the experiment are 
shown in the table below. 
Temperature/ 
OC

0 5 10 15 20 25 30 35 40

Rate of 
photosynthesis/ 
bubbles per 
min

2 3 7 12 20 36 47 46 5

(a) Using information from the table above, plot the results on the grid and draw a 
best fit curve. [2]

thermometer 
inverted test-tube

water

funnel

Fig 2.1

Rate of photosynthesis/ bubbles per min

Temperature/ 0Cwww.KiasuExamPaper.com 
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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]

www.KiasuExamPaper.com 
15



5

3 Figure 3.1 shows parts of the human digestive system. 

(a) Complete Fig 3.1 by adding the three missing labels.  [3]

(b) Briefly state two functions of the liver. 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(c) Injury or weakening of the rectal muscles may result from childbirth, ageing and 
other trauma. What do you think is a possible consequence of such injuries? 

……………………………………………………………………………………………

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

Fig 3.1

stomach 

rectum

liver

large 
intestine  
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4 Figure 4.1 shows a bag containing sucrose solution. The bag is made from a material 
that acts as a partially permeable membrane. 

(a) Define the term partially permeable membrane.

……………………………………………………………………………………………

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

(b) At the start, the bag containing the sucrose solution weighed 30g. The bag was 
then put into a beaker of water for one hour. After one hour, the bag was taken 
out of the water and weighed again. It then weighed 33g. Calculate the percentage 
increase in mass of the bag after one hour. Show your working.

[2] 

(d) In the alimentary canal, digestion is aided by three types of enzymes. Complete 
the table below to show the names, substrates and end-products of these three 
digestive enzymes.  

name of enzyme name of substrate end-products
amylase

protease

fat [3]

Fig 4.1.
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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

www.KiasuExamPaper.com 
19



9

Section B 
Answer two out of three questions. 

7 Figure 7.1 shows the carbon cycle. 

(a) Explain how photosynthesis, respiration and animal nutrition are involved in 
the carbon cycle. 

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

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

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

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

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

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

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

Fig 7.1
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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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8 (a) (i) Figure 8.1 shows the changes in blood glucose concentration in person X
and person Y.

Which of the two person is suffering from diabetes? Explain your answer 
with reference to Fig 8.1.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

…………………………………………………………………………………… [3]

(ii) Describe and explain the role of hormones in maintaining a relatively 
constant blood glucose concentration.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. [7] 

Fig 8.1

person X

person Y
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9 (a) A person touches a hot object and immediately pulls away his hand. Figure 9.1 
shows the response. Explain how structures A, B, C and D enable the response 
to occur. Identify these four structures in your answer.

…………………………………………………………………………………………...

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

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

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

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

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

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

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

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

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

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

Fig 9.1

www.KiasuExamPaper.com 
23



13

(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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31. A 32. C 33. D 34. A 35. D 36. C 37. D 38. A 39. B 40. C

Paper 4: 

SECTION A
1(a) (i) Mutation refers to the change/result in error in gene structure or chromosome 
number (1m)

(ii) chemical agent/ radiation/ infectious agents/ mutagens (any 2, 1m each)

(b)(i) A has 47 chromosomes, while B has 46 chromosomes (1m). A has 2 X 
chromosomes, while B has 1 X and 1 Y chromosomes (1m). 

(ii) Person A (1m), Down syndrome (1m)

(iii) Male (1m), one X and one Y chromosome (1m)

2(a)

1 m for 
correct points plotted, 1 m for joining the points 

(b) The bubbles represent oxygen produced from photosynthesis (1m)
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(c) Rate of photosynthesis increases as temperature increases (1m)

(d) As temperature goes beyond 40, rate of photosynthesis decreases (1m). 
Enzymes involved in photosynthesis starts to denature (1m)

(e) Palisade densely packed and has high number of chloroplast (1m) for maximum 
absorption of sunlight (1m)/ spongy mesophyll loosely packed (1) to create 
intercellular spaces for gaseous exchange (1m) /large and broad lamina to absorb 
maximum amount of light/ a petiole to hold leaf in a position to absorb sunlight / 
network of veins to transport water and manufactured food 

Or any other possible explanation 

3(a) oesophagus, pancreas, small intestine (1m each)

(b) regulation of blood glucose concentration, production of bile, deamination of 
amino acids, breakdown of alcohol (any 2, 1m each)

(c) They will not have the ability to hold their stools coming out of the body/ fecal 
incontinence/loose bowel movement (1m)

(d) 

4(a) The term means the membrane allows only certain molecules/ particles through 
it (1m)

(b) (33-30)/30 x 100% = 10% (1m for correct working, 1 m for correct answer)

(c)  

- Water potential in the beaker of water is higher than the water potential of the 
sucrose solution (1m)

- water molecules will move from a region of high water potential to a region of lower 
water potential by osmosis (1m)

- hence water molecules move across the partially permeable membrane and into 
the sucrose solution (1m)

name of enzyme name of substrate end-products
amylase

Starch (1/2)
Maltose (1/2)

protease Proteins (1/2) Amino acids (1/2)

Lipase (1/2)
fat

Glycerol and fatty acids 
(1/2)
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5(a)
part of flower function

Stigma Receive pollen grains (1m)

Petals (1m) attract insects
Stamen Consists of anther and filament (1m)

Ovary 
Contains 1 or more ovules (1m)

b(i) to allow for cross pollination/ to prevent self-pollination (1m)

(ii) only one parent needed / offsprings will inherit the beneficial genes and qualities 
from parents, and are likely to pass it down to their offsprings (1m)

6(a)(i) The eye is looking at distant/far objects (1m) as the lens is stretched thin/less 
convex (1m)

(ii) The eye is in dim light (1m) as the pupil diameter is larger (1m).

(b) Involuntary act (1m). Changes do not involve any conscious control (1m) as the 
neurons by pass the brain (1m)

SECTION B:

7(a)

- Carbon dioxide is taken in plants from the atmosphere during photosynthesis 
(1m)

- During photosynthesis, the carbon dioxide and other raw materials are used 
to make glucose and other carbon compounds (1m)

- Carbon compounds are transferred to animals/become part of animal bodies 
when animals eat plants/ feeding (1m)

- Glucose is broken down during respiration (1m)
- Carbon dioxide is released into the atmosphere during respiration (1m)

(b)

- When fossil fuels are burnt, carbon-containing compounds are converted into 
carbon dioxide and released in to the atmosphere (1m)

- increasing trend in burning of fossil fuels will cause an increase in carbon dioxide 
concentration in the atmosphere (1m)

- Plants remove carbon dioxide from the atmosphere during photosynthesis (1m).
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b(i) to allow for cross pollination/ to prevent self-ff pollination (1m)

(ii) only one parent needed / offsprings will inherit the beneficial ggggggeneneneneneneseseseseses anananananandddddd qualities
from parents, and are likely to pass it down to their offspringssssss ((((((1m1m1m1m1m1m))))))

6(a)(i) The eye is looking at distant/far objects (1m)m)m)m)m)m)))))))) aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaassssssssssss s ssssssssssss ssssssssssssssssssssssssssssss sssss sssssss ssssssss ssss ssssss tththththhhththththththththhthhhhhthththhthhthththhhthththhthhthththththhhthhhhththhhthththhthhhhthhthhhthhhhthththhthhthtthththhttthhhththttttththttththttttthttththttttththththhhhhhthhthhthttthttthhthhhhhhhhhhhtthhthhtthe eeeeeee eee e ee eeeeeeee eeeeee eeeeeeeeeeeeeeeeee eeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeee e leleleleeleeeleleleleleleleleleleleleeeeleleleleleeleleleleleleleleleeeleleleleleleeeeleleleleleleeleleeeelelleleleeeelelleleelelleleleeeellleleleeeeleleeeleeeleeeeleleeleeeeeeeeleeeeeeeeeeeeeeeleleeeeeeeeeeelll nsnsnsnsnsnsnsnsnsnsnsnsnsnsssnsnsnnnsnsnsssnsnsnssnssnsnsssnsssnssnsnsnssssssnsssnssssssnssssnssnsnssnssnsnsnsnsnsnssnnsssnsnsssnsssnsnsnsnsnsnnssnsnnnsnnnnnnnnnsssnnsssssnnsnsn iisssssssssss ststssss retctcheheheheeedddddd ththththththin/less 
convex (1m)

(ii) The eye is in dim light (1m) as the pupil diameter is larger (1m)m)m)m)m)m).

(b) Involuntary act (1m). Changes do not involve any conscious cccccconononononontttttrt ol (1m) as the 
neurons by pass the brain (1m)

SECTION B:

7(a)

- Carbon dioioxix dee iis s takeenn inin pplalantntss from the atmosphere during photosynthesis 
(1m)

- During phootosysyntn hehesisis,s, ttheh  carbon dioxide and other raw materials are used 
to makake e glglucuccososee anandd other carbon compounds (1m)

- Carbonn ccomompopoununds are transferred to animals/become part of animal bodies 
when animamalsls eat plants/ feeding (1m)

- Glucose is broken down during respiration (1m)
- Carbon dioxide is released into the atmosphere during respiration (1m)
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- With increasing trends of deforestation, there will be fewer trees to remove carbon 
dioxide from the atmosphere (1m)

- This will lead to an overall increase in amount of carbon dioxide remaining in the 
atmosphere (1m)

8(a)(i) Person X (1m). Person X’s resting plasma glucose concentration was at a 
high level (1m) and after the glucose consumption it remained high (1m). 

(ii) At high blood glucose concentration, insulin will be produced by the islet of 
Langerhans in the pancreas (1m). 

Insulin helps decrease blood glucose concentration (1m) by; 

- increase uptake of glucose by the cells 
- stimulate liver to convert the excess glucose to glycogen for storage 
-  increase oxidation of glucose for respiration 

At low blood glucose concentration, glycogen will be produced by the islet of 
Langerhans in the pancreas (1m). 

Glucagon helps to increase blood glucose concentration (1m) by;

- Converting glycogen to glucose
- Converting fat and amino acids into glucose
- Converting lactic acid to glucose

Any 3 explanations, 1m each 

9(a)

- Upon touching the hot object, heat receptors in the skin of the hand will be 
stimulated and produce nerve impulses (1m)

- Nerve impulses will be transmitted by A, the sensory neuron, into the spinal 
cord (1m)

- In the grey matter of the spinal cord, nerve impulses are transmitted across a 
synapse, into B, the relay neuron (1m)

- Relay neuron then transmit the nerve impulses into C, the motor neuron (1m)
- Motor neuron transmit the nerve impulses out of the spinal cord to D, the arm 

muscles (1m)
- Upon receiving the nerve impulses, the arm muscle contract and cause the 

hand to be pulled away from the hot object. 

www.KiasuExamPaper.com

(ii) At high blood glucose concentration, insulin will be produced by tttttthehehehehehe iiiiiislslslslslsleteeeee  of 
Langerhans in the pancreas (1m). 

Insulin helps decrease blood glucose concentration (1m) by; 

- increase uptake of glucose by the cells 
- stimulate liver to convert the excess glucose to glylyyyyyyyyyyyyycococococococoococoocooocoooocococococooooooooooooocooooooooooooooooooocooooocoooocoooocoooooooooooccoocccoc gegegegegegegegegegegegegegeggegeggegegegegegeggegegggegegeggggggggeggggegegegegegeggeggggggggeggggggegggegggggeggegegggggggeggggegegegegegegegeegeggeeggggggegegegegegggggeeegggegeeggeggeeggeegeeeeggggeeggggggggggggggggg nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ofofofofoooffffoffffffffffoffffffoffoofofffofofooofooofoooffoofforrrrr r storrragagagagagage e
-  increase oxidation of glucose for respiration

At low blood glucose concentration, glycogen will bebebebbbeeeeebeeeeee ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppprorororororororororoorroorooorororooooroooooooorooorooorororororooroororoororororororororoooorororororoooorooroorooooorooororooorroroorrorooorrorrrrrrroroororroororrrrrrrorrrrrorrooroooorooooororoooorrooodududududududududududdduddduuduuuduudududududududdudddududuuuududududuuduudddddudududdudududududududududdduududdddududududududddduduuuuuduuuududuududuuududuuduudduuuudddddduduud cecececccecececececececcecececececececececcccececceecececccecececeececeeeecececccccceeeececcccccecececececeeececceeecceceececeecececececeeecccceeeceecceeeccccececcceeeccceceecccececceecccccccceeeeececeeedddddddddddddddddddddddddddddddddddddddddd dd ddd bbybyyyyy thehehehehehe isletttttt oooooof f f f f f 
Langerhans in the pancreas (1m). 

Glucagon helps to increase blood glucose concentrataa ion (1m) byyyyy;y

- Converting glycogen to glucose
- Converting fat and amino aciidds intto glg ucosee
- Converting lactic acid to gluccososee

Any 3 explanations, 1m each h

9(a)))

- Upon touchchining g the e hohot t obobjejeectct, heat receptors in the skin of the hand will be 
stimulated and pproroduducece nnnerve impulses (1m)

- Nerve e imimpupulslseses wwililll bebe transmitted by A, the sensory neuron, into the spinal 
cord (1m1mm))

- In the greey y mamatter of the spinal cord, nerve impulses are transmitted across a 
synapse, into B, the relay neuron (1m)

- Relay neuron then transmit the nerve impulses into C, the motor neuron (1m)
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(b)  

- increase in wind increases the rate of transpiration up to a maximum point,  where 
it remains constant (1m)

- wind will blow away /remove the water vapour found outside the leafy twig (1m)

- this increases the concentration gradient of water vapour between the inside and 
outside of leaf (1m)

- more water vapour will diffuse out of the leaf (1m)

End of paper

www.KiasuExamPaper.com

End of paper
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1 The diagram shows some laboratory apparatus. 

Which apparatus are needed to produce and collect pure water from seawater?

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

2 Which substance, A to D undergoes changes in physical states from room 
temperature to 0oC?

Melting point/oC Boiling point / oC 
A -2 65
B -23 4 
C 50 250
D -187 -165

3 Which statements are true about compounds?

1 They can be made from another compound.
2 They can be made from metals alone.
3 They can be made from non-metals alone.
4 They can be made from a metal and a non-metal.

A 1, 2 and 3 B 1, 2 and 4
C 1, 3 and 4 D 2, 3 and 4
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4 A sugar mixture was compared with four different simple sugars using 
chromatography. The results are shown in the diagram below. What types of 
sugars does the mixture contain?

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

5 Which compound contains three atoms?

A H2O B HCl
C CaSO4 D NO

6 Which of the following compounds has the highest percentage of nitrogen by 
mass? 

A NH4NO3 B (NH4)2CO3  
C CO(NH2)2 D NH4Cl

7 A student dissolved 14.9g of potassium chloride, KCl, in 100 cm3 of water. What is 
the concentration of the resulting potassium chloride solution in mol/dm3? 

A 0.002 mol/dm3

B 0.01 mol/dm3

C 0.15 mol/dm3

D 2.0 mol/dm3

sugar mixture sugar 1     sugar 2        sugar 3      sugar 4
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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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14 Which of the following experiment will have the fastest speed of reaction?

15 The element chromium produces hydrogen from dilute hydrochloric acid but it 
does not react with cold water. When a piece of chromium is placed in lead(II)
nitrate solution, solid of lead appear.

What is the order of decreasing reactivity of the metals lead, calcium and chromium?

A calcium, chromium, lead B calcium, lead, chromium
C chromium, calcium, lead D lead, chromium, calcium

16 In which tube is the iron nail not likely to rust?  

boiled water  drying agent            salt water

A B C D
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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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21 The table below shows comparisons of features between a red blood cell and xylem
vessel cell. 

feature red blood cell xylem vessel cell
1 cytoplasm present no no

2 cell wall present yes yes

3 nucleus present no no

4 chloroplast present no yes

Which comparison of features is / are correct?
A 1 only

B 3 only

C 2 and 4 only

D 3 and 4 only

22 The diagram below shows red blood cells in four different salt solutions, P, Q, R and S.

Which correctly shows the solutions in order of increasing salt concentration?

lowest highest 
A Q P S R

B Q S P R

C R P S Q

D R S P Q
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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]

www.KiasuExamPaper.com
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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]

www.KiasuExamPaper.com

 
64



15

[Turn Over

For 
Examiner’s 

Use

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 - 

www.KiasuExamPaper.com

 
66



www.KiasuExamPaper.com

 
67



1

BEDOK SOUTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2018

Secondary 4 Express
Science (Biology) 5078/1 and 5078/4

Marking Scheme

Paper 1

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 
B D D A B C B D D C 

Q31 Q32 Q33 Q34 Q35 Q36 Q37 Q38 Q39 Q40
B C A B C D A B B C 

Paper 4 

Qn no. Suggested answer Comments to 
markers

Marks

1 a (i) process where process occurs
protein is first digested D [1]

bile is stored A [1]

2

Many chose liver (B) for storage of bile
a (ii) Max 2 marks:

There will be less secretion of intestinal juice that contains
digestive enzymes, reducing the efficiency of digestion. [1]
The digested food substances also cannot be efficiently
absorbed by the villi in the small intestine. [1]
Thus, without absorption, assimilation of digested food
substances to build new cells cannot occur effectively,
resulting in weight loss. [1]

[1] less
efficient
digestion
[1] less
efficient
absorption

2

Many could not interpret the question in terms of functions of the small intestine
– digestion and absorption
While those who answered in terms of function, many left out digestion and
focused on absorption only
Common errors: writing that C was for transport of food to small intestine and
not recognizing that C is the small intestine, writing about absorption of food
(should be digested food), faster food digestion as length of intestine is shorter

b (i) Y: hepatic artery [1]
Z: hepatic portal vein [1]

A: minor 
spelling errors

2

Names of the blood vessels were not well learnt with many writing aorta / veins /
capillaries or leaving out the term ‘hepatic’

b
(ii)

Any 1 structural point + correct comparison: 
Blood vessel Y (hepatic artery) has thicker, more muscular
walls than blood vessel Z (hepatic portal vein). [1]
This allows the hepatic artery to withstand the high pressure of
the blood being pumped out of the heart. [1]

R: thicker walls 

No ECF 
(should be 
able to tell 
artery / vein as 

2

www.KiasuExamPaper.com

Paper 4 

Qn no. Suggested answer CoCoCoCoCoCommmmmmmmmmmments to
maaaaaarrkrr ers

Ma

1 a (i) process where process occurs
protein is first digested D [1]

bile is stored A [1]

2

Many chose liver (B) for storage of bile
a (ii) Max 2 marks:

There will be less secretion of intestinal jujujujujujuuiciciciiccciciicccicicicciciciciciiciciciciciciiiciciccicciciiiciciicciciiciciciicicicciciicciciciiicciciicicciciciicccciccccccccccicccccccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee thtththttthttththththththtththththttthththtttthtttttththtthtttththtththtttththththththttththttthhhhhhhhhhhhhhhhththhthhttthhttthtttththttttttt atatatattaaatatatatatatattatatataaatatatataatatatataatataatatatatattatatatatatatatatataaatttaaatatataaattaatatatataaattttttatattattatatatatataaaatataaaataaaaaaaaaaaaaaaaaaaaataaaaaaaatt ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccoooooooononononnononononoononnononoooooonononononononoooononooooooooonoooooooooooooonooooooooonooooonooonnooooonnonnnnnnooonooooonnnoooooooonnnttattatatatatatatatatataatatatatatatatatt iinnnnnnnnnnnss
digestive enzymes, reducing tthehehehehehehehehehehehehehehehehehheheheh efficiencccccncccccccccccccccccy yyyyyyyyyyyy ofofofofofofofoofofoooofofofofoff digesesesesesesesessssssssesesesssssssssssssssssssssssssssssssssssssssssttttttitttttiitititttitititittttititittittittttttitttittttttitittttttttttttttttittitittittitititititiiitittititititiitttitittt oonononononononononooooooooooooooooooooooooooooooooooooooooooooooooooooooooo . [1]
The digested food subsstat nces also caaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnn ootooooooooooooooooooo  be efficiennnnnnnnnnnnnnnnttlllltttltltttt yy
absorbed by the villi in the small intestine. [1]
Thus, without absorption, asasasassasasasaaasasasasaasasasasaaa sisisisisisississsisssissisimimimimimimmimmimmmimmimimimiilallllllll titititittititittttittiiiionononoonoonononononononoononononononon of ddigigeested fooodododododod
substances to build new w cellls s cacc nnot ooooooooooooooooooooccccccccccccccccccccccccccccccccccccccccururururururururururururururuuurururururururru eeeeeeeffectively,
resulting in weight loss. [1]

[1] lesss
efefefefefeffififififificicicicicicienenenenenentttttt
digeeeeeeststststststiionononononon
[1] lesesesesesesssssss
efficient
absorption

2

Manyyyyyyyyyyyyyyyyyyy could nnnnnnnnnnnnnnnnototottotototottototototottt iiiiiiiiiiiintntntntntntnnntnntntntntntntntntereeee prprprprprpprprprprprprprrprpreteeeeeeeeeeeeeee ttttttttttttttthehehehehehehehehheheheheheheheheee qqqqqqqqqqqqqqqqueueueueueueueueueueueueueueeueuu stsssssstssssssssss ion ininininininininiiiniiniiinini tttttttttttterererererererereererrrerrrerrrrmsmsmsmsmsmsmsmsmmsmsmmsmsmsssm ooooooooooooooof fffffffffffffffff functions of the small intestine
– diiididd gegegegegegeggegegegeggegegegegestststststststststststststttttttiiiiiiiiiiiiiiiion andnnnnnnnnnnnnnnnnn aaaaaaaaaaaaaaaaaabsbsbsbsbsbsbsbsbsbsbbsbsbbsbsbsbsbsororororororororororororororoorororptptptptptptptptptptptptptptptptptionnnnnnnnnnnnnn
WhWWWWWWWWWWWWWWWW ile thtththtththththttththttt osososososoososososososossosossse whwwwwwwwwwwwwwwww o ooooooooooooooo answerrrrrrrrrrrrrrrrrrrrredededededededededdededededededed iiiiiiiiiiiiiiiin nnnnnnnnnnnnnn teeteteteteteteeteeteteteetermrmrmrmrmrmrmrmrmrmrmrmrmrmrmrmmrmr s sssssssssssssssssss ofofofofofofofofofofofofofofofffof ffffffffffffffffffffununununununuununununununununuuuu ction, many left out digestion and
fofofofofooofofooofooofoofocused onooooooonooooooooo aaaaaaaaaaaaaaaaaaabssbsssssbssbsbssbssssbsorororororororoooooo ptpppppppppppppppp ion onnnnnnnlylylylylyylylylylylyyylyyyyy
CoCoCoCoCoCoCoCoCoCoCoCoCoCoCoCoommmmmmmmmmmmmmmmmmm on eeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrr orrrrrrrrrrrrrrrrrrs:s:s:s:s:s:s:s:s:s:s:sss  writitititititiititititititititiitingngngngngngngngngngnngngngngngnng ttttttttttthahahahahahahahahahahahahahahahhahh t t tt tt tt tt t tttt tt t C C C C C CC C CC C C C C C C C C C was for transport of food to small intestine andii
nononononononononononononononnot ttttttttttttttttt rrrrrrrrrrrrrrrrrrreceeeeeeeeeeeeeee ogggggggggggggggnininininininininninininnnnnin zing ttttthahahahahahaahahahahahahahaahahat tt t t tt tt tttttt tt CC CCCCCCCCCCCCCCCC isisisisisisisisisisisisisisisisisis tthehehehehehehehehehehehehehehehh  small intestinerrrrrrrrr , writing about absorption of food
(s((s(s(s(s(s(s(s(s(s(s(s(s(s(s(s(sshould bebbbb  digigigigigigigigigigiggiggggesesesesesesesesesesesesesesesessestetetetetetetetetetetetetetetettteeed dd d ddd d d dd dd d dddd fofofofofofofofofofofofoofofofooooodododododododododododododoododddoddo ), faster food digestion as length of intestine is shorter

b (i) Y: hehepapaatiic c ararteteryy [[1]1]
Z: hehepapatitic c poortrtalal vein [1]

A: minor 
spelling errors

2

Namememememememememememememmmememmeessss ssss s sssssss sss ofofofofofofofoffofofofofofoffof ttttttttttttttttthehehehehehehehehehehehehehehehehhh  blood vessels were not well learnt with many writing aorta / veins /ww
capillarrrrrrrrrrrrrrrrrrieieieieieieieieieieieieieieieieieiees or leaving out the term ‘hepatic’

Any 1 structural point + correct comparison: 
Blood vessel Y (hepatic artery) has thicker more muscular

R: thicker walls 2
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2

Blood vessel Y (hepatic artery) has elastic walls than blood 
vessel Z (hepatic portal vein). [1] 
This allows the hepatic artery to stretch and recoil, helping to
push the blood along the artery in spurts through further 
distances away from the heart. [1] 

direction was 
given)

Many students write in terms of ‘need to’ but should take note that structure 
leads to effects which determines function (and not the other way round) 
Explanation for the effect of muscular was not well crafted 
Common error: writing that blood vessel is one cell thick focusing explanation 
on what Z has (valves) when question focus is on Y. 

b 
(iii)

Max 3 marks:
Glucose is absorbed into the blood capillaries at the ileum and 
transported by blood vessel Z (hepatic portal vein) to the liver 
[1].
When carbohydrates are consumed and digested, more 
glucose will be absorbed and transported by the hepatic portal 
vein / When no carbohydrates are consumed, the level of 
glucose in the hepatic portal vein will decrease. [1]

However, the concentration of glucose remains constant in 
blood vessel X (hepatic vein) because of the action of insulin
and glucagon. [1] 
When glucose concentration is high, insulin is released to 
stimulate the conversion of excess glucose into glycogen / 
When glucose concentration is low, glucagon is released to 
stimulate the conversion of glycogen into glucose. [1] 

A: varies 
depending on 
glucose intake 

3

Many students gained 1m for the concept that glucose concentration varies 
depending on food digested / absorbed
Most did not identify that glucose if absorbed into the blood at the villi 
Some also did not explain that the glucose concentration remains constant due 
to the action of the hormones
Students to note that glucose concentration does not only increase due to 
glucose intake. 

2 a (i) Rate of reaction = 1 / 13 = 0.08 min-1 [1] R: fractions 
No [½] mark

1

Common error: round of errors (not following 2 dp given in table) 

www.KiasuExamPaper.com

b 
(iii)

Max 3 marks:
Glucose is absorbed into the blood capillaries at the ileum and
transported by blood vessel Z (hepatic portal vein) to the liver 
[1].
When carbohydrates are consumed and digested, momomomomomorererererere 
glucose will be absorbed and transported by the hepatttttticicicicicic pppppporororororortatatatatatallllll
vein / When no carbohydrates are consumed, theee leleleleleleeveveveveveveeeeeeeeelllllllllllllllllllllllllllllll ofofofofofof 
glucose in the hepatic portal vein will decrease. [111]]]]]]]]]]]]]]

However, the concentration of glucose remamamamamamaaaaaaaaaaaaaaaaaamaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaainniiininininnnnininininininininniniiiiiinnininiiniinininniniinininniiiinininiiiiniininiiinninniinnnnnnnnininnnnnnnninnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnssss ssssssss sssssssssssss ssss ssss ssssss ss sssssss ssssssss s ssssssssssssssss cococococococococoocoooococococococococococccccocoocococoocoocoocccocccccococoooccocoocococccococococcocccoccococccccccocccoococococococococcocccococoooooooooococoooooooooooooooonsnsnsnnnsnssnsnsnsnsnsnsnsnssnsnsnsnnsnsnsnsnnsnsnsnsnsnsnsnsnnsnnsnsnnsnsnssnsnnsssnsnsnsnssnsnsnnnsnnnsnsnssnsssssnnnsssssnnnnnsnsnssssnsssnsnnsssnnsssnnsssssnnssnnnssnnssssssssnstttattttatatatatatatatatattttatatattatatttattatttttatttttattttttttttatttatatatataaaaaaaataaaaannnnnnnntntnnnnnnnn iinnnnnn
blood vessel X (hepatic vein) because of the acttioooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn oooofofofofooofofofoooooo  insuuuuuluuuuuuu innnn
and glucagon. [1] 
When glucose concentration is high, insulin n is released tttototot  
stimulate the conversion of excess glucose inntoto gglycogennn ////// 
When glucose concentratioonn is llowow, glucaggonon iis s s rereleased to
stimulate the conversion of glglycogogenen into o glgluucocosese. [11]]

A: varies 
dedededededepepepepepependnnnnn ing on 
ggggglg ucosososossseeeeee intake 

3

Manyyynynynyyynynyyyyyyynyy studentnnnnnnnnnnnnnnnnn s ssssssssss gagagagagagagagagagagagaaaaainiininiiiniininiininini edededededededededdededdedddd 1m mmmmmmmmmmmmmmmmm fofofofofofofffofofofofofofofor rrrrrrrrrrrrrrrrr ththththththththththththththhthhe cooooooooooooooooooonccccccccccccccccceppppppppppppppppppt tttttttttttttt thththththththththththtththhthhatatatatatatatatatatatatatataata  glucose concentration varies
dededededededededeedededededededededepeeeeeeeeeeeeeeeendndndndndnddnddndnnnnnnnn ininininininininininininininininnng onnnnnnnnnnnnnnnn foooooooooooooooooooooooooood ddddddddddddd diidididididididididididiididididid gegegegegegegegegegegegegegegeeeestsssssssssss ededededededededededededededededddd /////////////// aaaaaaaaaaaaaaaabsssssssssssororororororororororororororororororbebebebebebebebebebebebebebebebbbbb dddddddddddddddddd
MoMMMMMMMMMMMMMMMMM st ddddddddddddddididididididiididididididiidididd nnnnnnnnnnnnnotooooooooooooooooo  idededdedededededddeddeddedddd ntnntntntntntntntntntntntntnntntnn ify that ggggggggggggggggggglulululululululululululululululuucoccccccccccc sesesesesesesesesesesseseseseee iiiiiiiiiiiiiiiif fff f ffff ffffffff ababababababababababababababababbbbbsososososososossossosoososooos rbrbrbrbrbrrbbrbrbrbrbrbrbbrrr edededededededededededededeedeedeede  into the blood at the villi 
SoSSSSSSSSSSSSSSSS me alsosososososososossossososososooo dddddddddddddddddidididididiididididiiiidiiiid nnnnonnnnnnnnnnnnnn ttt t tt ttt tttttttttt explaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaa n nnnnnnnnnnnnnnnn thththththththththththththththththththatatatatatatatatatatatatatattaataaa  the glucose concentration remains constant due
tooooooo tttttttttttttthehehehehehehehehehehehehehehehehehee action n nnnnn nnnnnnnnnnnn offfffffoffoffffoffff ttttttttthhehhhhhhhhhhhhh hhororororororororororororororororooo momomommomomomomomomomomomomomooom nenenenenenenenenenenenenenennnesssssssssssssssss
StStStStStStStStStStStStStStStSS ududududududududududududududududddeneneneneeeneneeneneeneneneneneents ttttttttttttttttttoooo oooooooooooo noteteteteteeeteteteteeetetetetet tttttttthahahahahahahahahahahahahahahahahah t ttt t t tttt t t tt t t tt glglglglglglglglglglglgglglglglglg ucucuuuucucuuucuuuuucucuu ose concentration does not only increase due to
glglglglglglglglglglglglglglglglllucuuuuuu ose intakekekekekekekekekekekekekkkekkek .......

2 a (i) Raatete oof f rereacactit ono == 11 / 13 = 0.08 min-1 [1] R: fractions 
No [½] mark

1

Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmononononononononononononononononononn eeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr or: round of errors (not following 2 dp given in table) 
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3

a (ii)

Accurate data points [1]
Correct axes labels [1]
Line of best fit [1]

[1] penalty for
accuracy if
graph does not
occupy more
than half the
given graph
space

A: one 
inaccurate / 
missing data 
point / missing 
units on axes

Cannot award 
best fit line if 
points are 
missing 

3

Most were penalised for best fit line (straight line / extrapolate)
Common error: plotting time taken instead of reaction rate (not reading
question), interchanging axes

a
(iii)

pH 2 [1] A: ECF 1
Generally well-answered

b Add 2 cm3 of Biuret solution to 2 cm3 of rennin solution and
shake well to mix. [1]
If Biuret solution turns from blue to violet, protein is present.
[1]

A: equal 
volume / 
purple 

1

Common errors: not describing test but stating name of test, missing out ‘equal 
volume’, Benedict’s test 

c Enzymes (lock) have a specific shape of the active site such
that only a substrate (key) with the complementary shape can
bind to it. [1]
Boiling rennin (lock) would denature it so that the active site
shape is altered. [1]
Hence, the milk protein substrates (key) that have a
complementary shape to the active site cannot bind to it to
cause curdling. [1]

[1] enzyme
(lock) +
substrate (key)
+
complementary

[1]
denaturation
changes 
complementary 
active site 
shape 

[1] binding of
enzyme to
substrate

3

Most could explain denaturation and subsequent inability to bind well but did not
identify the lock and key

www.KiasuExamPaper.com

Accurate data points [1]
Correct axes labels [1]
Line of best fit [1]

missing data 
pop int / missing
unununununun titititits sssss ooooonon axes

CCCCCCanananananannnnnnnot award
bestttttt ffffffitititititit linnnnnneeeeee ifififififif 
poinnnnnntstststststs aaaaaarererererere 
missssssssssssingg

Most were penalised for best fit line (strrrrrrrrrrrrrraiaaaaaaaaaaa ght lineneneneneneneneneneneeneeeeeeeeeeeeeee //////////////////////////////////////////////////////////////////////////////////// eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeextxtxtxtxtxtxtxtxtxtxtxtxtxtxxttxtxttxtttxtxtxtxttttxttxtxtttttxtxtxtxtxtxxtxtttxttxtxtxtxtxxtxtxtxtxtxttttttxtxtxtxtxxxxtxxttxxxxxxxtxtxxxtxxxtxtxtxtxtxtxxxtxxxxxtxxtxxxxtxxxtxxxtxxtxtxtxxxtxtxxxttxxxxxtxttxtxxtxtxtxtttxttttttxtttxttxtrararararararaaraaarararararararaararrrarararararararararrarrrararararararrrrarrararararararrarrrrrarararaarrrarrarrrarararaaraaraaaaaaaaaaaaaaaaaaaaaapopopopopopoppppppopopopopopopopopopoopopopopopoppopoppopopopopopoopopopopopppppopopopooopopopopopopoppopopopopopopoopopopopopopopopopppoopopopopoppppoopopppopoppoooopppooooopoppppoooooppppoopopoopppoopoooopoooopooppoopoppopppppppppppppppppp lalalallalalalaaaalalalalalalaaalaaaalalalaaalaalalalalaalaalllallalalalaaalallalalllalalalllaalalalallllaaalaaaaaaaaaaalaaaaaaalaaaaaaaaaaaaaaaalaaaaaaaaaaaaaaaaaaaaaaateeeeeeeeeeeeeeeeeeee)))))))))))))))
Common error: plotting time takennnnnnnnnnnn innnnnnnnnnnnnstsssssssssssssss eaeaeaeaeaeaeaaeaeaeaeaaeaeaeaaeaaeaeaaaaeaaaaaaaaaaaaaaaaaaaaaddddddddddddd ddddd ddddddddd dddddddddddddddddddddddddddddddddddddddddddddddddddd ddddddddd dddddddddd dddddddddddd ddddd ofofofofofooofoooooofooofffffffofofoooffofffffofofoffffffffofofffffffofofofofffofofoofffofofofoffffofofoffffffffofoffooofffooffofoooofofoooooofoofoofofoofffofoooofoff rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreaeaeeaeeeeeeeeaeaeaeaeaeaeeeaeaeaeeaeaeaeaeeeaeaeeeaeaeeaeeaeeaeaeeeeeeeeaeaeeaeeaeaeaeeeaeaeaeaaaeaeaaaeeaeeeaaaaeeeaeaaaaeeeeaaeaaaaaaaaaaaaaaaaaaaaaaaaaaactctctcccctctctctctcttctctctctctctctctctcctctctctctctcccccctctctctcccctccctctcctctctcccccctccctcccccccccctcctcctccccttctcctcttctctctctccttcccctctttttcttctctctctttctccttttttccttttctctcccccc ioiiiiioioioioiiioioioioioiioioioioiooiioiooiiioioiioiiioioiiiiiiiiiioiioooooooooooooonnnnnnnnn nnnnnnn rarararaaararaaaaaaatetetetetetettetetetetteee ((((((((((((nonononononononononononononot t t ttttt tt tt t tt rererererererererereereereaaaaadaaaaaaaa ing
question), interchanging axes

a
(iii)

pH 2 [1] A: EEEEEECFCFCFCFCFCF 1
Generally well-answerrrrrrrrrrrrrrrreeeeeeeeeeeeeedddddddddddd

b Add 2 cm3 of Biuret sooooooooooooooooooolutionnnnnnnnnnnnnnnnnnn tttttttttttttttto ooooooooooooooooo 22222222222222222222 cmcmcmccmcmcmcmcmccmcmcmcmcmcmcmcmcmccmm33333333333333333333 ofoffofofofofofofoffofofofofofooofofof renenenenenenenenenenenenenneneneneee ninnnnnnnnnnnnnnn sosossososososososososososososososoooossoos lution andndndndndnd
shake well to mix. [1]
If Biuret solution turns fromm bluee too violeteeteteteteteeetetetteeeteetetetett,, prprototeieinn isis present.
[1]

A: equal 
volume / 
purple 

1

Commmmmmmmmmmmmmmmmmmmmmmonnnnnnnnnnnnnnnnn errrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrors: nonnnnnononnnonnnnnnn t tttttttttttttttttt dededededdededdededededdedddd scscscscscscscscscscscscscscsccsscrirriririririririririrriririririiibibbbbbbbbbbbbbbb ngnggggngggggggggggggg tesesesesesst buububuububububububuubuuubuuuubut tt t t t tttttttt ststststststststststststststtstsss atatatatatatatatatatatatataatataa inininininininnininininininininining g g g g ggg gg gggg gg nananananannananannanananannnn me of test, missing out ‘equal 
volulululululuulululuulululuuuumemmmmmmmmmmmmmmmm ’, BBBBBBBBBBBBBBBBBeeneeeeeeeeeeeeeee edededededededeededededeededeeeedict’t’t’t’’t’t’t’t’t’’tt’t’’t s ssssssss teeteteteteteteteteteetetetetetetetest 

c Enzymes (l( ock) have a spspececifificic shape of the active site such
that only a suss bsbstrtrate (k(keyey) ) wiwithth the complementary shape can
bibbibibibbibibbibibibibbibibibbibibib ndndnndndndndndndndndndndndndndndndndnddd too it.t [[1]1
Boiling renninin ((lolockck) ) wowoould denature it so that the active site
shshsshshshshshshshssshshshssshs apapapapapapapapapaapapapapaaapapaapapaape e eee eeee eeeeeeeeeeeee isisisisisisisisisisisisisiisisssssssis aaaaaaaaaaaaaaaaaaaaaltltltltltltlltltttltltltttererereeerererereeererereeeeee edeeeeeeeeeeeeeeeee .. [1[1]]
Heencncce,e, ttthe mmililkk protein substrates (key) that have a
compmpmppmpmpmpppppppppppppppleeeeeeeeeeeeeeeeeeeeeeeemememeemeemeeemeemeeeeeeemeeentntntntntntntntntntnttnntnttntnnttnntaraaaaaaaaaaaaaaaaaa y shape to the active site cannot bind to it to
cause cucuc rdling. [1]

[1] enzyme
(lock) +
substrate (key)
+
complementary

[1]
denaturation
changes
complementary 

3
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3 a Transpiration is the loss of water vapour from the aerial parts
of the plant, especially through the stomata. [1]

1

Many did not define but wrote the name of the process
A few also wrote photosynthesis
Definition also not well learnt with many leaving out key terms such as ‘water
vapour’ or ‘stomata’

b (i) 1

Many drew the graph such that the different between A and B was not
significant even though plant B had a slower rate of mass loss

b
(ii) 

The transparent plastic bag increases the humidity of the air
around the leaves of plant B.
Increasing the humidity of the air will decrease the water
vapour concentration gradient between the intercellular air
spaces in the leaf and the atmosphere. [1]
Rate of transpiration decreases so leaves of plant B lose less
water vapour than leaves of plant A. [1]

2

Most students could not give clear explanations based on the concept of water
vapour concentration gradient and linking it to the reduced transpiration rate
Conceptual understanding of factors affecting transpiration is weak
Some students thought that the loss of mass will not be significant since water
loss is trapped in the bag (but the bag is porous and some vapour will still
escape)

c A reduced transpiration rate results in less transpiration pull
[1], hence less water absorbed for photosynthesis. [1]

2

Most students wrote about the lack of availability of carbon dioxide the bag
directly limits the plant from obtaining carbon dioxide (which is not true as it can
be produced by the plant during respiration)
Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is
lacking – thinking that the bag directly limits the plant from obtaining water)

4 a Left ventricle [1]
The ventricular pressure is higher than atrial pressure [1] as
the thicker more muscular walls of the ventricles generate a
larger force to push blood out of the heart over a longer
distance to the rest of the body.

A: ventricle

A: ventricle 
pressure 
follows aorta 
pressure 

2

Many were able to identify highest / higher pressure but need to realise to avoid

www.KiasuExamPaper.com

Many drew the graph such that the different beebebeeebeebeebebeebeeeeetwtwtwtwtwtwtwtwtwtwtwtwtwtwwwwwtwtwwttwtwtwwwtwwwwwwwwwwtwtwtwwwwwwwwwtwwwtwwwwwwwtwtwwtwwwtwwtwwwwwwwwtwwtwtwtwtwwwtwwtwwwttwtwtwwwwtwwwwwtwwwwwwttwtwwwwwwwwwwwwwtwtwwwwttwwwwttwwwttttwtttwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnn nn nnnnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnn AAAAAAAAAAAAAAAAAAAAAAAAAAAA and dd BBBB BBBBBBBBB wawawawawawawawawawawwwww s not
significant even though plant B had a slower rateeeeeeeeeeeeee oooofofofofofofoffoooofofofoffoofofofofofofoffoffofoffofofffofffoffofofofofofofofofofofofofoffofofoofofofofofffoffofofofoffffoffofofofofofofoofffofooooooffoooofooooooooooooooooffoo mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmasaaaasasasassasasasasasasasasasasasasasasaaasaasaasassasasaaasasassasasasasasasasaasaaasasasaaasasaaasasasasaaasaaasaasasaaaaaasaassasaaasaaaasaaaaasssssassasasssssssssssssssssssssss ssssssssss s ssss ssss ssssssssssss s ss sssssssss s sssssssssssssss sssssssssssssssssssssssssssssssssssss s lolllolollolllolllllololllllllllollllllllllllllllolollollllooloooolllloooolllllooloooolllllolooolllololooollllloloollllllollllllolololooolllllollllllolollloooloosssssssssssssssssssssssssss

b
(ii) 

The transparent plastic bag increaseeeeeeeeeeeeeeeeeeessss sssssssssssss ththththththththththththttththththhhhe huhuhuhuhuhuhuhuhuhuhuhuhuhuhuhuhuuhuhuuhuhuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuhuuuuuuuuuuuuuuuuumimimmmmmmmimimimmmmmmmmmmmimimimimimimimimmmmimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmimmmmmmmmmmmmmmmmmidididididddddddddididddddddidddididididddddddddddididdddidididdddddddddddidddidddddiddddiddddddddiddidddidddddddddddddddddddidddiddiiiidddiiiiidiiididdddidididddddddidddddddddddddddddddddddd tytytytytytytytytytytyttytytytytytytyttytytytytytytytyttytyytytytytytytytytytytytytytttytytytytyttyttytytyttytytytyttyttytyttyttytytytytytttytyttyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy offofofofoofofoofoofofoofofoofofoffooofoffffooffofofofofffofofofofooffoffofoffofoooffofofofoffofofofoffofoooofofofoffffoofffoffofofofoffffofofoffooffooooffffooooofofoooooooofofoofoooooooooooooooooooooffffff tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehhhhhehhehehehehehehehhehehehehhehehehehhehhhheheheheheheheheheeehhehheheheheheehehehhehhehehehehehehehehheheheehhheeeeheheheeheehehhhhheheheheheeheheeheheheheeehheeehehehhehhhhhheheehhheeehheheeeeehh aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaairiririririr
around the leaves of plant B.
Increasing the humidity of the air will deddddddddddddddddddd crcrcrcrcrcrcrcrcrcrcrccrcccccrccrcrcrc ease the wattttttttttttttttteeeeeereeeeeeeee
vapour concentration ggggggggggggggggggggrrrrrarrrr diiiiiiiienenenenennenenennenenennnnnnnnnntttt between the intercellular aaaaaia r
spaces in the leaf and the atmosphere. [1]
Rate of transpiration dededededededededeededededddd ccccrccrcrcrcccrcrcrcrccrcccreaeaeaeaeaeaeeaeaeaaeaaeeeaeaeeaeee seeeeeeeeeeesssssssssssss so leaves of pplaantntn  B lose less
water vapoururururururururururururrurururuuuu than leaves of plant A.. [1]

2

Most studentntntnntntntnntntnnnnnnnn s cocococococococococococococcocc ulllllllululdddd dddddddddddddd nonnnnnnnnnnnn t giggigiggigigggggigggiggiveeeeeeeeeeeeeee cccccccccccccccccclelllelelelelelelelelelll ararararrarararararararararrara  exppxpxpxpxpxpppxpxpxpxpxpxpxpxplalalalalalalalalalalalalalalallal nananananananananananananananann titititititititititititititititititit ononononononononononononononononoo s ssssss ss sssssssss babbbbbbbbbbbbbbbbb sed on the concept of water
vapooooooooooooooooooourrrrrrrrrrrrrrr cccccccccconceeeeeeeeeeeeeeeentttttttrrrrrarrrrrrrrrrrrr tititititititititititititititittit onoononononononoononoononoono ggggggggggggggraaaaaaaaaaaaadidddddidididdididididdddddientttttt t and d dddd lilililililililiilililillillil nknknknknknknknknknknknknnknknnknk nininininininininininininininnnnnng gg gg gg g ggggggggg gg itittitititittititititititit to ooooooooooooooo the reduced transpiration rate
CoCoCoCoCoCoCoCoCoCoCoCCoCoCoCoCoCooncepepepepepepepepepepepepepepepepeepptuuuuuuuuuuuuuuuuuualaaaaaaaaaaaaaa  undnnnnnnnnnnnnnnnn errrerererrrerererrrerrrrststststststsstststsststststss andiiiiiiiingngngngngnggngngngngngngngngngngngng ooooooooooooooooooof f f f f f f fff f f ff ff fafafafafafafafafafafafafafafafafafactctccccctccctccccccc ororororororororororororororororooroo s ss sssss sssssssss s afaafafafafafafafafafafafafaffaa fefefefefefefefefefefefeffefefefefectctctctctcctctccctctctctctctcctc ininininininininininininininininininng ggg transpiration is weak
SoSoSoSoSoSoSoSoSoSoSoSoSoSoome stutututututututututututututututtutuudededeeedeedeeeeeeeeeeentnnnnnnnnnn s s s s sss ssssssssss ss thhhhhhhhhhhhhhhhhhhouoooooo ght thhhhhhhhhhhhhhhhatatatatatatatatatatatatatatatatatta ttttttttttttttttttthehehehehehehehehehehehehhehhehehheee losssssssssssssssss ssssssssssssssss ofooooooooooooooo  mass will not be significant since water
looooooooooooooooooss is trapapapapapapappappapppppppppppeeepeeeeeeepeeepeeep d d d d d ddd dd d d dddd ininininininininininininininininini  the bbbbbbbbbbbbbbbbbbagagagagagagagagagagagagagaggagagagaaga ((((((((((((((((((bububububububububububububububububuuut the bag is porous and some vapour will still
esesesesesesesesesesesesesesesessscac pepepepepepeeeepepeeeeeee)))))))))))))))

c A reduceedd trannspspiriratatioion n rate results in less transpiration pull
[1],, heencnce e leeeleeleeleeeleleeleeessssssssssssssssssss wwwwwwwwwwwwwwwwwwwwatatatatatataatatatatatatatatatataaaatterererererererererererererererrrerrreer aba sorbed for photosynthesis. [1]

2

Moooooooooooooooooooostststststststststststssttsttstt ssssssssstututututuututututututututututuutt deddddddddddddddddddd ntnnnnnnnnnnnnnnn s sss sss ss s sss ssssss wrwwwwwwwwwwwwwwwww ote about the lack of availability of carbon dioxide the bag
directctcctccctctcctctctccctctctlyyyyyyyyyyyyyyyyyy limmmmmmmmmmmmmmmmmmmitititititititittititititititititittss sssssssssssssssss tht e plant from obtaining carbon dioxide (which is not true as it can
be prododododododododododododododododddducucucucucucucucucucucucuuuuu ed by the plant during respiration)rr
Some identified the lack of water but were unable to explain exactly why it is
limiting (conceptual understanding of how water is absorbed by the plant is
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writing that ventricle ‘needs’ to have higher pressure. Structure leads to effect 
which leads to function

b As the pressure in chamber X increases from 0 to 2.0 Ncm-2

from B to D, the volume in chamber X decreases from 130 to
50 cm3. [1]
As the left ventricle contracts during systole, the increase in
left ventricular pressure forces blood out of the left ventricle
into the aorta, decreasing the volume within the ventricle. [1]

R: if no figures 
are quoted

2

Descriptions were provided without quotes
Many also did not know how to express the relationship between pressure and
volume and thus wrote from memory irrelevant points about the action of the
valves

c It prevents the backflow of blood from the aorta back into the
left ventricle. [1]

A: prevent 
backflow of 
blood (even if 
direction or ID 
of valve is 
incorrect)

1

Most could not deduce that the valve closing is the semilunar valve and did not
state the direction of backflow

d Any 1 component + correct explanation:
Carbon monoxide [1]
Carbon monoxide reduces the oxygen-carrying ability of red
blood cells / increases the risk of atherosclerosis such that the
heart compensates by pumping harder with greater force. [1]

Nicotine [1]
Nicotine increases risk of blood clots in blood vessels /
increase rate of fatty deposits in blood vessels / diameter
reduction of blood vessel such that the heart compensates by
pumping harder with greater force. [1]

1

Most could name a correct component of cigarette smoke but could not clearly
link the effects of the component to an increase in PRESSURE e.g. writing
about nicotine causing increased heart rate
Common error: tar (carcinogen, cilia paralysis)

5 a

Punnett square: correct separation of allele in parental
gametes [1], correct combination [1]
Males have the Y chromosome that doesn’t carry the allele for

A: X
chromosome 
carries the 
alleles

4

www.KiasuExamPaper.com

volume and thus wrote from memory irrelevant points about the action of the
valves

c It prevents the backflow of blood from the aorta back into the
left ventricle. [1]

AAAAA:A preeeeeevvvvvev nt 
babababababackckkkkkflflflflflfloooooow of 
blblblblblbloooooooooooodddddd (even if 
direeeeeectctctctctctioioioioioionnnnnn orororororor IIIIIIDDDD DD
of vvvvvvalalalalalalveveveveveve iiiiiis s s s s s 
incocococococorrrrr ect)

1

Most could not deduce that the valve cccccccccccccccccclollololololololololololololollosinggggggggggggggg iiiiissssssssssssssssssss ssssssssss ssssssss sssssss s s sssssss s s sssssss s sssssss s tttttttttttttttttttttttttttttttttttttttttttttttttthehehehehhhehhhehehehehehehehehehehehehhhhhehehehehehehehehhehheheheehehehhehehehehehheheheheheheeehehehhhheheheheehehehhheeheeheheeeeeehehheheehhheeeheeheeeheeheheheheeeehhheeeehheeeeeeheeeheheeeheeeheheehhhheehehheehhehhhhhhhee ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssememememememememememmemememememmemememememeememeemememememememmememmmemmemmmememememememmmmmmemememmemmemmmememmemmmemmmemememmmemememmemmmmmememmmemmmmmememmmmmmmememeemeememmmemeemmmeeeeeemmmmeemmemeeemeemeeememmememmmeemmemeeeeemmeemmmmmililililillllllilililililiiiililillllililililiiiilililililiiliilililliiililliiiilililiiiiiiiilililliilliiiilillilllllllllllilllillllillllununuununununuuunnuununuuunnnnunuuuuuunnununnnuuuuuuuunununnnnnununununuuuunnuunununnuuunuunuuununnuuuuunuununnnunuunuununnnuuuuununuuuuuunununnnnnununuununnuunnnunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnuuuu arararararararararararaaaraaaaraaaraaaaa vvvvalve andddddddddd ddddddddddddddiiiiiiiiiiiittttttttttttttttttt d ddddddddddddddd not
state the direction of backflow

d Any 1 component + correct explanation:
Carbon monoxide [1]
Carbon monoxide reduddudududdudududududududududududddddd cececececececececececececececececeecececc s ssssssssssssssssss ththhththththththththththththththhththhe eeeeeeeeeeeeeeee oxoxoxoxoxoxoxoxxoxxxxxxxxxxxxygygygygygygygygygyggggyggygygygeneeeeeeeeeeeeeeeeeee -carrrrrrrrrrrrrrrrrrrrrrrrrrrrryingnnnnnnnnnnnnnnnnnnnnnn  ability of rrrrrreeeeede
blood cells / increaseeeeeeeeeeeeeeeeeeees ththtthtththttthttttttttttthe riiiiiiiiskskskskskskkskskskskskskskskskskskksss ooooooooooooooooof fffffffffffffffff atatatatatataaaaaaaaaaaaaaa hehhehehehehehehehhehehehhehhhhheerooooooscscscsccscscscscscscscscscscscscscleleleeleleleleleleleleeeerororororororororororororooroorororosisssssssssssss susuch that thhhhhheeeeee
heart compensates by pumpipingn hhara ded r with ggrereataterer fforo ce. [1]

Nicotinen  [1]
Nicotine increeeeeaeeeeeeeeeeeeeeee sesesesesesesesesesesesssssssss sssssssssssssss riiiiiiririiriiririisksksksksksksksksksksksksksksksskssksssk ooooooooooooooooof ffffffffffffffffff blblbbblbbblblbblbblblblblbloooooooooooooooooodddddddddddddddddddddddd clclclclclclclcclclclllcllcccc ototototototototototototototototototoootoo s ssssssssssss s ssss inininininininininininininiininininnnnni  blood vessels /
incnnncnncncnnnnnnnnnnn reasssssssssssssssseeeeeeeeeeeeeeee rararararararrarararararararararararararaate of fffff fatty deeeeeeeeeeeeeeeeeeeeepopopopopopopopopopopopopopopopooopopopoooposisiisiiiiiiiitsttstststststststststttsttssttt iiiiiiiiiiiiiinnnnnnnnnnnnnn blbblblblblblblblblblblblblblblblblbllbb oooooooooooooooooooooooooooooooooooooooooooo ddddddddddddddddd vevevvvvvvevevvvvvvvvvvvv ssels / diameter
reeeeeeeeeeeeeeeeeeeeductionnnnnnnnnnn offfofffofofofofof bbbbbbbbbbbbbbbbbbbbblooooooooooooooooooooodddddododddddddddodddd vesseeeeeeeelllllllllllll susuchch that ththe heart compensates by
pumping haardrr erer wwith grgreaeateter r foforcrce. [1]

1

MoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoMoststststststststststststststststst ccccccccccccccouldldldldldldldldldlddldllddldlddddd name eeee eeeeee ee eeeeeee aaaaaaaaaaaa cococococococococococooocococococ rrrrrrrrrrrrrrrrrrrrrrrrececececececececececececeeceececeee ttttttttttttttt component of cigarette smoke but could not clearly
lililililililiiilililiiiiiinknnnnnnnnnnnnnnnn  the effececccccccccccccccctstssssssstssststststssts ooooooooooooooooooof f ff f f f f ff ffff f f ththththththththththththththththt e eee eeeee eeeeeeeeeee cocccccccccccccc mponent to an increase in PRESSURE e.g. writing
abaabababababababababababaabaababououoouououououoooouoouououooo t t ttttttttttttttt ninninininninininninininninnnnin cocooococococoococooococoocotititititititititititititititiitineneneneneneneneneenenenenenennenen  cauauauauauauauauauauauuauauauaaua sisisisissisisisisisisisisiiisis ngnnnnnnnnnnnnnn  increased heart raterr
Cooooooooooooooooooommmmmmmmmmmmmmmmmmmmmmmmmmmmm onononononononononononnonononooon errrrrrrrrrrrrrrrrororororororororrorororororrrrr::::: :::::::::: tatatatatatatatatatatatatataat r (carcinogen, cilia paralysis)

5 a A: X
chromosome 
carries the
alleles

4
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colour vision. [1]
Hence, inheriting one copy of the recessive allele Xb from the
mother is sufficient to result in colour blindness. [1]
Some were unable to complete the Punnett square with the correct symbols
even though genotype was given to them (unable to transfer knowledge)
Most also could not explain clearly that inheritance of one copy in males is more
detrimental and hence more common (focus on the answer should be on males
not females)
To remind students that alleles (recessive / dominant) are found on
chromosomes (entire chromosomes cannot be recessive / dominant)

b Differences in nucleotide sequence between the alleles results
a difference in the codons that code for one amino acid. [1]
Hence, during translation, a difference in the codons would
result in a different sequence of amino acids that result in the
formation of a different protein responsible for the phenotype.
[1]

2

Many could not explain that difference in codon sequence results in different
sequence of amino acids and hence different protein (phenotype)
Many mentioned what genes are which is irrelevant to this question
Many also just simply rewrote what was given in the question – that different in
nucleotide sequence results in different phenotypes (conceptual understanding
is weak)
Usage of imprecise terms e.g. each protein consists of 3 nucleotides

6 a X = 100 – 15.8 – 0.2 – 50 = 34 % [1] 1
Many made calculation errors e.g. using 10 % rule (3.4%)

b As energy flows from the Sun to the producers and
consumers, some of the energy is lost to the environment in
e.g. the form of heat released during respiration (0.2 % or
33.5 %) / reflection (15.8 %) / transpiration (50 %) / excretory
products (62.5 %). [1]
This energy lost as heat cannot be recycled / used again by
the producers or consumers. [1]

2

Most did not quote the figures as required by the question (with reference to
6.1)
Many also did not remember how to explain the non-cyclical flow and wrote
about less energy available

c About 10 % of the energy stored at one trophic level is
transferred to the next trophic level in the form of biomass /
About 90 % of energy is lost to the environment. [1]
Hence, there will not be enough energy available to support
the final consumers in long food chains. [1]

2

Common errors: not quoting the percentage of energy lost / transferred, not
writing about the FINAL consumers

SECTION C: Free Response Questions (20 marks)

Qn no. Suggested answer Comments to Marks
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b Differences in nucleotide sequence between the alleles results
a difference in the codons that code for one amino acid. [1]
Hence, during translation, a difference in the codons would
result in a different sequence of amino acidsff that result in the
formation of a different protein responsible for the phenototttttypypypypypype.e.e.e.e.e.
[1]

2

Many could not explain that difference in codon sequenenenenenenenenenenennenennennnnnncececececececececececececececec rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrresesesseseseseseseseseseseseeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesuluuuuuuuuuuuuuu ts in diddidididididididididididd fffffffffffffffffffffffffffferererererererererererereeerenenenenenenenennennenenenentttrrrrrrrr
sequence of amino acids and hence different protttttttttteieiieieieieieieieieieieiiiieieieeieeieiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((phphphphphphphphhphphphphphphphphphphphphphphphphhphphhphphphphhhphphphphphphphpphphphpphphphphphppphpphphppppphphphphphphphphphphphphphppphphpphphhhphhppphphphhphphphppphhphphphpppphphphphhphppphphphhppphhhhppphhphpphhphphphpphhphhphhhhhhphhhpppphpppppppp eneneeenenenenenennnnnneneeeneneennnneneneneneneeenennnnenennnneennnennnnnnnnnnnnnnennnnnnnnnneeeenennnneeeenennneeeeenenenenenneeeennennnneeeeennnneenneneenottttttttttttttttttyyyyypyyyyyyyyyy e)(((((((((((((((((((((((((((((((((((((((((((((
Many mentioned what genes are whiccccccccccccccccchhhhhhhhhhhhhhhhhh isiisisiisisisisisisisiisiiiss irrelelellelellelellellleeeeeevvvvvvvvvvveveeevvvvvvvevvevvvvvvvvvvvveevvvvvvvvvvvvvvvvvvvvvvvvvvevvvvvvvvvvvvvvvvvvvveeveevvvvvevvvvevvvvvvvvvevvevveeee anananaaaaaaananananananaanananananannannananaanaaaaanannnnnanaaaaannnnnnaaanannnannanaaaannannannnnnanaanannnannnnnnnnnannnananannannannnnnnannnnannnnnanannnnannnannnannanaannaaaananaaa t tt tttttttttttttttttttt tttttttttttttttttttttttttttttttttttttttttttttttttttttttttt t tttt ttttttttttttttt tttttt tttttttttt t tototototototootototototototototttoototototototottototototottotototoootototoootototototototttotttttototottotootttotoototototooooooooooooooooooooooooooo tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthihihihihhihihhhhihhihihihihihihihihihihihihihhhhhhhihihihihihihihihihihihihihihiihihihhihhhhhhihihihihhhhhhihhhihihhhhhhhhhihihihhhhhhihhhhhihhhhihhihhhhihhhhhhhhhhhiiiiihiiiiiiiiisssssssssssssssssssssssssssssssssss s ssssssssssssssssss sssssssssssssssssssssssssssssss quququqququqququququququqquququququququququququququqqqquqqqquqqqqqqquuqqqqququuqqqqqqquququuqqqqqqquqqqqqqqqquqqqqqququqqqqqqqqqqqqqqqqqqqqqqquqquueseseseseseseseseseseseseseestitttt on
Many also just simply rewrote what wasssssssssssssssss givivivivivivivivivivivivivivivivvvenen iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ththththththththththththtththththhthhhhtthtthththhthhhhthhhhhhhhhhhhhhhhhhhhhhhththhhhhhthhthththththhhththththhthhhhthhhththhhtththhthththhhhthhthhththhthhtttthhthtthtttttttthttttttthttttttththhhthhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee qququququququququququququququuuququququququququququuquququuququuquququququqquququququuquququququuuuquququuquququqququqqquqquuqquqqququqquuuququququqqqquququququqququqquuuqqquuuuuququuqqquqquuuuqqqqqqqquqqquuuqqqqquuquuuuuqqqqqqquuuqquuuqqquuqquuuqqqqqqqqqqqqq eeeeeeeeeseseseseseeeeeeeeseeeeseeeseeeeeeeeeeeeeeeseeeeeeeeseeeeesseseeesseeeessseeeeeseessseeesssee titititititititititiititittttttt onnnnnnnnnnnn – thththththhththththththththhat diffffffffffffffefefefefefefefefefefefefefererererererererererererererer nnnnnntnnnnnnnn  inii
nucleotide sequence results in n nn nnn n n nnnnnnnnn didididididididididdiddididididiifffffffffffffffffffffferent phphphphphphphphphphphphphphphhphhennnnnnnnnnnnnnnnnnnotoooooooooo ypesssssssssssss ((((((((((((((((((((((((((((((((((((((((((((((((((((((((cccccccocccccccc nceppppppppptutututututututututututututuuaaaaalaaaaaaaaa  undererererererererererererree ststststststststststststststs aaaaaanaaaaaaaa dingii
is weak)ii
Usage of imprecise terererrererererererererereeereee msmsmsmsmsmsmsmsmsmssmsmssmsmsms eeeeeeeeeeeeeee.g.g.g.gg.g.g.g.g.gg.ggggggg. eachchchchchchchchchchchchchchchcchh ppppppppppppppprorrrrrrrrrrrrrrrr tein ccccccccccccccccccononononnononnonnnononononnno sists of 3 nuccccccccccccclllllellllllllll otototototototototototototototides

6 a X = 100 – 15.8 – 0.2 – 50 = 34 % [1] 1
Many made cacacacaacacacacacacacacacacacc lclclclclclclclclclclclclclclcculation nnnnnnnnnnnn ererererererererererererererererrrororororororororororororororoorororors e.g.gg.g.gg.g.g.g.g.gg.g..g.g.g uuussisssssssssssssss ng 10 % % % % %% %%% %%% %%% %%%% rurururururrurururururururururuleleleleleleleleleleleleleleeleee (3(3(3(3(3(3(3(3(3(3(3(3(3(3(3( .4..... %)

b As energy flows from tthehe SSunun too ththhe e prprododucers and
consumers, some of the ennnnnnnnnnnnnnnnnerererererereereeerererererereeereergygygygggyggygggygygygggggggggg  is loololoololololoooostsststsststsstsstststsstsssssss  tot tttheh  environment in
e.g. the form of heat releaasesedd dududududududuududdudududududududududududud rrrrrirrririrrrirrrrrrrr ngngngngngngngggngngngngngngngngngngnggg rrrrrrrrrrrrrrrrrrrresesesessesesessesessessssesessessessssspipp ration (0.2 % or
33333333333333333333333.5 %)%))%)%)%)%)%)%))))))))) / rererererererererererererererererereereeeflececcccecccecceccccccccccccctionoooooooooooooooooooooo  (15.8 %%%%%%%%%%%%%%%%%%%%%%%%%))))) )))))))))))) / / / / // // / trtrtrtrtrtrtrtrrtrtrrrtrtrtrrrrrrananananannanannnnspspspspspspspspspspspspspspspspsppsppiririririririririririririririririrrrrrataatatatattatataatatatattatatataataa ioi nnnnnnnnnnnnnnnnnn (50 %) / excretory
prpppppppppppppppppppppp oducts ((((((((((((((((((626262626262626266666666666 .55.5.5.5.5.5.55.5.5.5.5555555 %%%%%%%%%%%%%%%%%%%%%)))))))))))))).. [1]
This eenenergy yy lolosts  ass heheatat cacacacacacacacacacacacacacaccacacaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnotooooooooooooooooo  be recycled / used again by
the prododucucere s oror ccononssumumerere ss. [1]

2

MoMoMoMoMoMoMoMoMoMoMoMMoMoMMMoMoost did nototototototototototottotototoo qqqqqqqqqqqqqqqqqquououououououououououoououououououoouoteteteteteteteteteteteteteteteeteteet ttttttttttttttttthehehehehehehehehehehehehhehehehheheehe figures as required by the question (with reference to
6.6.66.66.6.6.6.6.666.6.6.66.6.6.1)1)1)1)))1)1)1)1)1))1)1)1)1)1)1)11
Maaaaaaaaaaaaaaaanynynynynynynynynynynynynynyynynynyn aaaaaaaaaaaaaaaaalslslslslslslslslslsslslslslslslsl o didididididididididdidididdiddid ddddddddddddddd not remember how to explain the non-cyclical flow and wroterr
abouuuuuuut ttttttttttttttt t leleleleleleleleleleleleleleleeeeesssssssssssssssssssssssssssssssssss eeeeeeeeeeeeeeenergy available

c About 10111111111111111 % of the energy stored at one trophic level is
transferred to the next trophic level in the form of biomass /
Ab t 90 % f i l t t th i t [1]

2
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markers
7 a Max 2 descriptions with correct quoting of figures [4]:

Number of incidences of diabetes has increased in each age
group from 2004 to 2010 [1]
E.g. In people aged 50 – 59, number of incidences of diabetes
has increased from 17.6 % in 2004 to 19.3 % in 2010. [1]

For any particular year, number of incidences of diabetes is
higher in older people than in younger people. [1]
E.g. In 2010, 1 % of people aged 18 – 29 had diabetes while
29.1% of people aged 60 – 69 had diabetes. [1]

The onset of diabetes is occurring earlier. [1]
E.g. In 2004, 7.9 % of those aged 40 to 49 had diabetes while
in 2010, the number had risen to 12.1 %. [1]

Max 2 marks for reasons:
Lack of exercise / less active [1]
Diet high in carbohydrates / sugar [1]
Obesity / more affluent so can eat more [1]
Slowing down of metabolism / less responsive to insulin / less
healthy liver in older people [1]

6

Most are weak at identifying the trends or accurately articulating the trends and
quoting appropriate figures to substantiate the trend observed
Many were able to give 1 reason for trend observed (slowing of metabolism)
Common error: liver produces insulin (not penalised)

b Insulin will be digested in the stomach by the pepsin into
polypeptides and will not function. [1]

A: will be
digested

1

Most could not make the connection given in the question that insulin is a
protein and extend the understanding to the fact that it would be digested
Common errors: it would take a long time for insulin to be digested / longer time
to absorb, cannot go to the site of action in the liver, no glucose in mouth to
react with insulin

c The insulin spray would move from the nasal cavity into the
pharynx and then trachea. [1]
From the trachea, the spray would move into the bronchus,
bronchiole and alveoli. [1]
The spray would then diffuse across the alveolar wall into the
plasma in the blood capillaries. [1]

3

Understanding of the structures in the respiratory system was weak
Irrelevant responses include the movement throughout the circulatory system
till the liver

8 a Max six marks:
From day 1 – 5, menstruation occurs due to the decrease in
the levels of progesterone in the last few days of the previous
cycle. [1]
During menstruation, the uterine lining breaks down and is

For each time 
period:
[1] description
of event

6
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29.1% of people aged 60 – 69 had diabetes. [1]

The onset of diabetes is occurring earlier. [1]
E.g. In 2004, 7.9 % of those aged 40 to 49 had diabetes while
in 2010, the number had risen to 12.1 %. [1]

Max 2 marks for reasons:
Lack of exercise / less active [1]
Diet high in carbohydrates / sugar [1]
Obesity / more affluent so can eat more [1]
Slowing down of metabolism / less responsive to insnsnsnsnsnssnsnsssnsnssssssssssuluuululululululululululululuuluuuuuuu iiiiniiiiii / lessssssssssss
healthy liver in older peoplee [1]
Most are weak at identntntntntntntntnnnntnnnnnn ifiiffffffffffyiyiyiyiyiyiyiyiyiyiyiyiyyyyiy ngngngngngngngngngggngngnngngngg ttttttttttttttttthehhehehehehehehehhehhehhehhh trererererererererererererererereeeenddddddddddddddddddsssssssssssss or aaaacccccccccccccccccccccc uruuuuuuuuuuuuuuuuu ately articulaaaaaaaaaaaaaatttttitttttttttt ngngngngngngngngngngngngngngng the trends and
quoting appropriate fifiiififiifififififififififiguguguuuguuguguguguguuugg rerererererererrerererrererreres ss tototototototototototootototototot sssssssssssssssubububububbububububbububububbu stststststststststststststsststtananananananaanananananananannnnntit atttttttttttttte thhthththththththththththhththhe eeeeeeee trenenenenennenenenenennenenennenenennd ddd dd ddd dddddddddd observeddddddddddddddd
Many were ababababbababbababbbbababbablelelelelelelelelelelelellele to giveeeeeeeeeeeeeee 1111111111111111 rrrrrrrrrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeaeaeeeaee son fofffffffffffffffff r r trend obbbbbbbbbbbsesesesesesesesesessesesesesseseservrvrvrvrvrvrvrvrvrvrvvvrvrvvr ededededededededededededededededdede (((((((((((((((((((slss owing of metabolism)
Common errrrrrrrrrrrrrrrrrorrrr: ::: :::::: : : ::: : liveeeeeeeeeeeeeer rr rr rr r rr r rrrrrr prppppppppppp oduccucucucucucucucucucucucucucucucceseseseseseseseseeseseseseseeseseses iinsnsnsnsnsnsnsnsnsnsnsnsnsssssnnn ululululllllllllllinininininininininininiininininii  (nottotottotototototottototoott ppppppppppppppppppenenenenenenenenenenenenenennenne alalalalalalalalalalalalalalalallalisisisisisissisisisisisisisisisiisededededededededededededeeedeedd)))))))))))

b Insulinn will be didddddddddddd gegegegegegegegegegegegegegegegegegeeegeeestedededededededdedededededdddddddd in tthehe stomacaacaacacaaacacacaaacaaaacacaaa hhhhhhhhhhhhhhhhhhh byby the pepsin into
popopopopopopopopoopopopopopoopopopopopopoolypepepepepeepepepepepeeeeeeeeeeeeptttttttttpttttttttttididididididididididididiidddiddes and wiwiwiiwiwiiwiwiwiwiwiwiwiwiwww lllllllllllllllllllllllllllllll  nototototototototootototoootootot ffffffununununununununununununununununununu ctctctctctctctctctctctctctctctcctccc ioioioioioioioioioooioioooioooonn.. [1[1]]

A: will be
digested

1

MoMMoMoMMoMoMMoMoMMoMoMoMMM st couoououououoooououououooouooo ldddddddddddddddddd nototototototototototototototott mmmmmmmmmmmmmmmmmmmake the eee e e eeeeeee ee eeee cccccoccccccccccccc nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnecececceccececccccccctitititititititititititititittt ononononononononononononononononnno giveneeeeeeeeeeeeeeeee in the question that insulin is a
prprprprprprprprprprprprprrrprotein annnnnnnnnd ddddddddddddddddd exexxxxxxxxxxxxxxxxxteeeeeeeeeeeeeeeeenddndddndddddddnddddd the uuuuuuuuuuuundndndndndndndndndndndndndndndnddn erererererererererererererererererere sttststststttstststststtstststtanaaaaaaaaaa ding to the fact that it would be digested
Commmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonoononoooonooonononoooo  errrrrrrrrrrrrrrrrrorororororororororororrororrororoo s:sssssssssssssss it wwwwwwwwwwwwwwwwwwwououououououououououououououououououououuldldldldlddldldldlddldldldldldld ttttttttttttakakakakakakakkaakakakakakakakakkke eeeeeeeeeeeeeee aaaa aaaaaaaaaaaa long time for insulin to be digested / longer time
totttotttttttttttttt  absbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbssorororororoorororororooororororrb,,b,b,b,b,b,b,b,b,b,b,b,b,,b,b, ccannonoonononoononononononooonoonot tttttttttttttttt gogogogogogogogogogogogoogooogoggogg ttttttttttttttttto oooooooooooooo ththththththththththththththththttheeeeeeeeeeeeeee site of action in the liver, no glucose in mouth to
reeeeeeeeeeeeeeeeeacaaaaaaaaaaaaaaaa t with insssssssssssssssssulululululululululuululuululuulu iiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnniiiiii

c ThThe e ininsusulilinn spspraray y wow uld move from the nasal cavity into the
phararynynx x anaa d thhen trachea. [1]
Fromm tthehee ttrarachea, the spray would move into the bronchus,
bronchioiole and alveoli. [1]
The spray would then diffuse across the alveolar wall into the

l i th bl d ill i [1]

3
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discharged out of the vagina together with the unfertilized egg 
and blood. [1]
From day 6 to 13, the increase in oestrogen levels [1]
stimulates the uterine lining to thicken / grow / repair and
becomes vascularized. [1]
From day 15 to 24, the increase in progesterone levels [1] due
to the presence of the corpus luteum maintains the thickness
of / further thickens the uterine lining to prepare for possible
implantation of the embryo. [1]
From day 24 to 28 (when no fertilisation occurs), the decrease
in progesterone levels due to the breakdown of the corpus
luteum stimulates the uterine lining to break down at the onset
of menstruation. [1]

[1] explanation
of role of
hormone

Days of the cycle were not always included in the answers (penalised)
Common irrelevant responses include mention of ovulation (question’s focus is
on events in the uterus)
Common errors: writing that day 15 – 28 is when progesterone levels
increases, writing in a non-chronological order

b Similarities:
In both plants and humans, the haploid male gamete fuses
with the female gamete to form a diploid zygote. [1]

Differences (point to point, both sides of comparison): 
The site of fertilisation in plants is the ovule [1] while the site of
fertilisation in humans is in the fallopian tube / oviduct. [1]
Two male gametes fuse with two nuclei during double
fertilisation [1] in plants while only one male gamete fuses with
the ovum to form the zygote in humans. [1]
In plants, it is possible for self-fertilisation to take place where
the gametes are produced from the same parent [1] while in
humans, self-fertilisation is not possible. [1]

4

Question was challenging to most who could not find the common similarity or
suitable points of comparison for differences about the event of fertilisation itself
Common irrelevant responses include writing about events leading to
fertilisation e.g. pollination or writing about asexual reproduction
Writing that plants can self-pollinate and hence self-fertilize

9 a Max 5 marks:
Plants are the only organisms that can convert carbon dioxide
in the atmosphere into chemical energy in the form of glucose.
[1]
During photosynthesis, the chloroplasts in plant cells trap light
energy from the sun and use it to convert carbon dioxide into
glucose. [1]
Glucose is used by the plants to form new cells and is thus
converted into biomass. [1]
During feeding, energy in the form of biomass is transferred to
consumers. [1]

[1]
photosynthesis

5
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5

in progesterone levels due to the breakdown of the corpus
luteum stimulates the uterine lining to break down at the onset
of menstruation. [1]
Days of the cycle were not always included in the answers (penalalalalalalaalalalalalalisisisisisisisisisisisisisiseddedded)))))))))))))))
Common irrelevant responses include mention of ovulationnnnnnnnnnnnnnn (((((((((((((((quququququququququququququququesesesesesesesesesesesesesestitititititititititiitiiononononononononononnonononon’ssssss focus is
on events in the uterus)
Common errors: writing that day 15 – 28 is whhhhhhhhhhhhhhhhenenenenenenenenenenenenenenene pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppprooooooooooooooogggggegggggggggg sterrrrrrrrrrrrrronononononononononononoononone e eeeee eeeeeeee lelelelelelelelelelelelelelelevevv ls
increases, writing in a non-chronological order

b Similarities:
In both plants and humans, the haploid maaaaaaalllllllllllllllllllllllllllleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee gagagagagagagagagagagaggagagagagagagagagaggagagaggagagagaggagagagagagagagagagaggagggaggaggaggagaggaggaagaggagggaagggggagaggagagagaggagagaggaggagaagagaaagagaaaaaaaaaaaaaaagaaaagagaaaaaaaaagaaagggagggggggaaggggggggggggggggg memememmemmmemmmmememememememeemememememmmemememeemememememmmmemememmmmmemmememmeeeememmememeemememmemeememmmeemememmmmeemmememmmemmemmmmemmmmmmmmmmeeeemmeemeeeeeemememeeeeeeeeeeeeeeeeeemeeeeemmeeeeteteteteteteteteteeteteteeteeeteteteteteteteeeeteteteteeeteteeteteeeeteeteeeeeeteteeeeteteteeteeteeteeteeteetettteettetteeeeeeteeeeteeeeeeeeeeeeeeeeeeeeee ffffufufuffffffffufffffffufffffffffuffuffufufffuffufuuseseeeeeeeeeeeeeeesssssssssssssssss
with the female gamete to form a diploid zyzyzyzyzyzyzyzyzyzyzyzyzyzyzzzyzzyzyygogogooogogoooogooooooooooote. [1[11]]]]]]]]]]]]]]]]]]]]]]

Differences (point to point, both sides of compaaarison): 
The site of fertilisation in plants is the ovvvvvululululululululuululluulllulluu eeeeeeeeeeeeeeeee [1] whhililee the site ofofofofofof
fertilisation in humans is in ththe e fafafafaffaffffaffafaffafaff llllllllllllllllllllllllllllllllllllopopopopopoppopopoppopopppopppiaiiiiiiiiii n tube //////////////// ooooooooooooooooooooovivivvivivvvivivivvivivivvvivvvivv dududududdudududududududududududududddududud ctccccccccccccccccc . [1]
Two male gagagagaagagagagaggggg meemeeeeemeeeeeeeeeeeetetetetetetetetetetettteteteteteeeees fuse withh twtwo nunuclc eiei ddururinngg double
fertilisssssssssssssssssssataaaaaaaaaaaaaaaaaaa ion [1] in plants while e ononlyly one mamamamamamamamaamamamamamamamamaamaaaleleeeeeelelelelelleeeeee gggggggggggggggggggamamamamamamammamammammammmmmmmmmeteteeeeeteeeteteeeee e fuses with
the ovum to form the zygotee in hummananss.s [[1]1]
In plants, it is possible for r seseseseseseseseseseseseseseseseseeseeseeelfflfflflflflflflflflflfflfffl -f fefefefefefefefefefefeefefefefeeefefffertttttttttttttttttiliiiiiliiiliiiiilisisisisisisissisisisiissiissssisisssatatatatatatatatatatatatataatatattataa ioioooioooiooooooooioooooonnnnnnnnnnnnnnnnnnn totoo take place where
the gameteteteteteteteteteteteteetetetetetetttessesessesesssesssss arererererererererererrerererereeeee ppppppppppppppppppproduceeeeeeeeeeeeeeeed ddd d dd dd dd dddd dd dd frfrfrfrfrfrfrfrfrfrrfrffrrrf omomomomomomomomomomomoomomomomoomomommmoo  the same parent [1] while in
humans, seelflff-f fefertrtililisattioionn isis nnnotot ppossible. [1]

4

QuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQuQQueseseseseseseseseseseseseseeesesesstittitititititittittittttitt ono wwwwwwwwwwwwwwwwwwwasaaaaaaaaaaaa  chaaaaaaaaaaaaaaaaaaalllllllllllllleneeneeneneneneneneneneneneneenenngigigigigigggigigigiggigggg ngngngngngngngngngngngngngngngngngggg ttttttttttttttto most who could not find the common similarity or
sususususususususususususuuuuuuitable pointtttttttttts sssssssssssssss ofofofofofofofofofofofofofofoffofff cccccccccccccccccomomomomomomomomomomomomomomommmmmompapapapapapapapapapapapapapapapapappapap rirrrrrrrrrrrrr son for differences about the event of fertilisation itself
CoCoCoCoCoCoCoCoCoCoCoCoCoCCCCoC mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmonononononoonooononononooonoooo iiiiiiiiiiiiiiiirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreleeeeeeeeeeeeeeee evvvvvvvvvvvvvvvvvanananananannanananaananannnnt tttttttttttttttt responses include writing about events leading toii
fertrtrttrtrtrtrtrtrtrtrtrtrtrtrtrttrtrtiliiliiiiiliiiiiilisisisisisisisisisisisisisisisisii attatttatatttatttttatioioioioiooioioioioioioioioioioioioionnnn nnnnnnnnnnnnnn e.eee.eeeeeee.e.g.g.g.g.g.g.g.g.g.gg.g.gg.g.g pppppppppppppppppolooooooo lination or writing about asexual reproduction
Writininininininininininininininnng g g g g gg gg ggg g g thhhhhhhhhhhhatatatatatatatatatatatatatatatataata pppppppppppppppppplallllllllll nts can self-ff pollinate and hence self- -ff fertilize

9 a Max 5 markrkkss:
Plants are the only organisms that can convert carbon dioxide
in the atmosphere into chemical energy in the form of glucose

[1]
photosynthesis
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In the mitochondria of living organisms, glucose is oxidized
during respiration [1] to release the energy required for the
organisms to carry out their activities and grow. [1]
Question was challenging to most to integrate processes in the carbon cycle to
explain that plants are the only source of glucose for most other life forms
Irrelevant responses include production of oxygen (question’s focus is on the
carbon cycle)

b Max 3 points:
During photosynthesis, plants remove carbon dioxide from the
atmosphere and convert it into glucose. [1]
With increasing deforestation, there will be fewer trees to
remove carbon dioxide from atmosphere. [1]
This will lead to an overall increase in the amount of carbon
dioxide remaining in the atmosphere. [1]
Organisms living in the forests lose their habitats and source
of food and shelter. [1]
This can cause imbalances to the food chain. [1]
Organisms may eventually not survive and species become
extinct. [1]

Max 1 key point with elaboration:
To maintain biodiversity by preventing the extinction of
species [1]

o A large gene pool is important as many wild plants and
animals possess favourable genes. [1]

o Plants with better resistance to diseases and drought
can be produced by crossing domestic species with
wild species. [1]

o Many tropical plants are of great importance as they
are sources of medicinal drugs. [1]

To allow for species diversity [1]
o This means to have a wide variety of different species

of organisms living in a given area. [1]
o Each species has its role to play in maintaining the

balance in the ecosystem. [1]

To maintain a stable and balanced ecosystem [1]
o This prevents disruption of natural cycles such as the

carbon cycle, and also prevents global warning. [1]

For economic purposes [1]
o Tropical plants provide raw materials for industries. [1]
o Tropical rainforests also provide food for example,

rice, pineapple and banana [1]

For scientific research [1]

5
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With increasing deforestation, there will be fewer trees to
remove carbon dioxide from atmosphere. [1]
This will lead to an overall increase in the amount of carbon
dioxide remaining in the atmosphere. [1]
Organisms living in the forests lose their habitats and sooururururururcccccceeeeee
of food and shelter. [1]
This can cause imbalances to the food chain. [1]
Organisms may eventually not survive and spececcccccccccccccccccccieieeieieieieieieieieeeieieieieieieieieieieieeieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieeessssssssssssssss s sssssssss ssssss ssssssssssssss sssssss bebebebebbbbebebbebebebebebebebebebbbebbebebebebebbbbebeeebbbebebbeeebebebebbebebebebebebebbebebebebebbebebebebebebebebbbbbeeebebebebebeeebeeebebbebebebebebbbeebebebbbeebbbebeebbebeeeebbeebebebbbbbbbb ccococococoocoooooocooococoococoooocococoooooooooooocoocooooocccocoocooooocccocccocoocoocccccoocooocccccoccocococoooocccccocooooocccccoocooocccoooccoocccooccccocooccooooooocccooomemememememeememememememememememe
extinct. [1]

Max 1 key point with elaboration:
To maintain biodiversity by preventing thee extinction ooooofo
species [1]

o A large gene pool is important as many wwililddd plp ants andndndndndnd
animals possess favovouru abblel ggenes. [11]]

o Plants with better resesistaancncee to ddisiseaeaseses s anand d drought
can be produced byby ccrorosss ingg dodomemeststicic species with
wild species. [1]

o Many tropical planntsts arere oof f grgreaeat t imimmportance as they
are sources of mededicicininalal drugs. [1]

To allow fofor r specieies s didiveversrsitityy [[1]
o This memeananss toto hhava e a wide variety of different species

ofofo oorgrgana issmsms llivi ing in a given area. [1]
ooo EaEaachh sspepecic es has its role to play in maintaining the

babalalaancnce in the ecosystem. [1]

To maintain a stable and balanced ecosystem [1]
o This prevents disruption of natural cycles such as the
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o The study of wildlife provides useful information to
humans. [1]

A number of students completely left out reasons why conservation is important
Writing about soil erosion instead of the direct impact of deforestation or
explaining how erosion impacts the ecosystem (not able to understand the term
‘ecosystem’)
Explaining that removal of trees removes oxygen for other organisms

- END OF PAPER -
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o The study of wildlife provides useful information to
humans. [1]

A number of students completely left out reasons why cononononononononononononononseseseseseseseseseseseseseseservrvrvrvrvrvrvrvrvrvrvrvrvrvr ataaaaaaaaaaaaa ion n isisisisisisisisisisisisisi iiiiiimpppporororororororororororororo tatatattatatatattatatatatatantrrrrrrrrrrr
Writing about soil erosion instead of the direct impmpmpmpmpmpmpmpmpmpmpmpmpmpmpacaccacacacacacacacacacacacttttttttttt tt ofofofofofofofofofofofofof defororororororororororoorroreseseseseseseseseseseesesestatatatatatatatatatatatatatatatitititititititititititititionnononononononononnnononon or
explaining how erosion impacts the ecosystem (not abababababababababababbababababababbbababbaabbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbabbbbbbbbbbbbababbbbbbbblelelelelelelelelelelellelelllllllllllllllllle ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttoooooooooooooooooooooooooooooooooooo o ooooooooooooo o o oooooo ooooooooooooooooooooooooooooooooooooo ununununununununununuunuununuuuuuuu derstatatatatatatatatatataatatatandndndndndndnddndndndndnddnd tttttttttttttthehehehehheheheheheheheheh  termx
‘ecosystem’)
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- 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

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

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

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

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

Which graph shows the results?

A

B

 
C

 
D
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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
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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.
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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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2 Fig. 2.1 shows a section of a villus at two different magnifications. 

Fig. 2.1

For 
Examiner’s 

Use

(a) (i) In the boxes provided, label the structures shown in Fig. 2.1.
[3]

red blood cells

muscle tissue

www.KiasuExamPaper.com

 
95



6 

                                                                                            Sec 4E5N Sci Bio/SA2/2018                                                                       [ Turn over

(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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5 The diagram shows part of a DNA molecule.
                                                                                                          

For 
Examiner’s 

Use

(a) Name the two components of the part of DNA molecule labelled X.

………………………………………………………………………………………………

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

(b) Scientists calculated the number of different bases in a bacterium DNA and found 
14% of bases were cytosine.
What percentage of the bases in this bacterium was adenine? Explain your 
answer. [ Show your working .]

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

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

(c) A child is diagnosed with a blood disorder thalassaemia , which is an inherited 
condition in which haemoglobin in blood does not work properly.
None of his parents has thalassaemia.

(i) State and explain whether the allele that causes thalasaemia is dominant or 
recessive. 

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

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

X
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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]

www.KiasuExamPaper.com
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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 

www.KiasuExamPaper.com
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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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Sec 4E5N Sci Biology Preliminary Examination Paper 4 Suggested Mark Scheme

Qn Marking Points Mark 
allocation

Remarks/ comments:

1ai chloroplast;

chlorophyll

1 Candidates did
not read the
question which
requires the name
of organelle many
gave chlorophyll
as the asnwer

1aii
a. Absorbs light / AW e.g. light energy chemical energy;
b. Photosynthesis/ equation;
c. Absorption of carbon dioxide;
d. For the production of glucose/ starch food/ sucrose carbohydrates

max 2 Misconception:
chloroplasts store
food and mineral
salts

1aiii a. More chloroplasts in palisade than spongy layer;
b. Palisade layer found below upper epidermis + exposed to more light than

spongy layer;
c. More chloroplasts to maximise absorption of light for photosynthesis;

3 Poor use of
language such as
: chloroplasts
cluster together in
the palisade
tissue,,
‘palisade is near
the
sunlight,without
specifying the
position of
palisade in the
leaf, many missed
out on the word’
upper ‘ surface of
leaf.

1bi
a. Ref to enabling leaf to float/ buoyancy;
b. Ref to diffusion of gases;

max 2 Many missed out
the essential point

www.KiasuExamPaper.com

Marking Points Mark 
alloooooocacacacacacatitititititionooooo

Remarks/ c

oroplast;

chlorophyll

1 Cand
not re
quest
requir
of org
gave
as the

a. Absorbs light / AW e.g. light energy chemical energy;
b. Photosynthesis/ equation;
c. Absorption of carbon dioxide;
d. For the production of glucose/ starch fof od/ sucrose carbrr ohydrates

max 22222 Misco
chloro
food a
salts

a. More chloroplasts in palisade than spongy layer;
b. Palisade layer found below upper epidermisis + eexpposed to moorere lligighth than

spongy layer;
c. More chloroplasts to maximise absorptionn oof f liliighght t ffor phphotottososo ynynththesee is;

3 Poor
langu
: chlo
cluste
the pa
tissue
‘palisa
the
sunlig
speci
positi
palisa
leaf, m
out on
upper
leaf.

a. Ref to enabling leaf to float/ buoyancy;
b. Ref to diffusion of gases;

max 2 Many
the es
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c. Access to CO2;
d. Access to O2;
e. Ref to better access to light;

on buoyancy of
leaf
Many wrongly
state the
facilitation of
transpiration in
having
intercellular air
space.
Error: stores air
Intercellular air
space allows
plant to move
around to get
carbondioxide

1bii ORA
a. Stomata allow CO2/ O2/ gases to diffuse/ enter into leaf;
b. If stomata on lower surface - Water enters leaf via stomata;
c. Less CO2 able to enter;
d. Leaves will not float/ will sink;
e. CO2 diffuses faster through air than through water/ AW;

max 2 Again a lot of
emphasis for
transpiration
which is not
applicable for
aquatic plant
Few could state
mp2

2ai
from the top:
capillary ;
epithelium/ epithelial cells; 
lacteal / lymph(atic) vessel / lymph(atic) capillary ;

1 
1 
1 

blood vessel
any qualification of

epithelium
e.g. ciliated epithelium

lymph unqualified
Many could not
get MP1 and 2

2aii
a. Function of villus – absorption of digested food;
b. idea that moving exposes villus to more food / changes surface area ;
c. increases / helping / AW, absorption ;

1

any 1 

MP 1 is rarely
mentioned
Many did not
specify the

www.KiasuExamPaper.com
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Few c
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1
1
1

blood ves
any qual
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e.g. ciliated 

lymph un
Many
get M

a. Function of villuss – absorption of digested food;
b. idea that moving exposes villus to more food / changes surface area ;
c. increases / helping / AW, absorption ;

1

any 1

MP 1
menti
Many
speci
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d. increase / maintain, diffusion / concentration, gradient ; absorption is for 
digested food
Some 
erroneously stste 
that villus is for 
absorption of 
blood

2b
one mark for the name and one mark for the explanation

a. name of process - aerobic respiration ;
b. cells break down glucose in the presence of oxygen to release energy;

2 ‘aerobic’ is 
missing
Some candidates 
did not explain 
what aerobic 
respiration means
‘produce’ energy 
is still being used 
by candidiates

2c
small intestine: 

a. idea that glucose, taken up by cells / moved outside bag ;
b. lower water potential outside bag ; ora
c. net movement of water molecules out of the bag ; 
d. via osmosis ;

Visking tubing: 
e. no difference in water potential / concentration ;
f. no net movement of water molecules into or out of VT ; ‘no diffusion’/

no osmosis

max 3
poorly done
most candidates 
could not link the 
increase in water 
potential in the 
small intestine 
with the 
absorption of 
glucose 
molecules and 
subsequently the 
reduced water 
level in small 
intestine with 
osmosis. 
Some stste that 
the glucose 
molecules are 
digested in the 
small intestine

www.KiasuExamPaper.com

d. increase / maintain, diffusion / concentration, gradient ; absor
diges
Some
erron
that v
absor
blood

one mark for the name and one mark for the explanation

a. name of process - aerobic respiration ;
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b. lower water potential outside bag ; ororaa
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Some
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Many associate
the increase in
water level in the
small intestine
with aerobic
respiration and
water is by
product of
respiration

3a a. made of protein;
b. are (biological) catalysts;
c. that speed up chemical reactions;
d. not changed by chemical reaction

any two – 1 mark each

max 2 frequently the
‘chemical’ is
missing in the
speeding up of
chemical
reactions

3bi completion of curve; 1 Point to point
drawing is
frequently done
even though
question states
most appropriate
line is needed.

3bii 55 °C if point to point curve; (+/- half square)
check against candidate’s graph if free hand curve;

1 Most got this
correct

3biii 24°C or 25°C or check value from candidate’s graph; (+/- half square) 1 Some did not
draw lines in the
graph to show
how they
obtained the
answer

3biv a. rise in temperature increases the rate of reaction / ORA;
b. (rise) above optimum temperature / 55°C rate falls;

1
1

No explanation
needed.
Candidates tend

www.KiasuExamPaper.com

Many
the in
water
small 
with a
respir
water
produ
respir

a. made of protein;
b. are (biological) catalysts;
c. that speed up chemical reactions;
d. not changed by chemical reaction

any two – 1 mark each

maaaxxxxxx 222222 freque
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missi
speed
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reacti

mpletion of curve; 1 Point 
drawi
freque
even
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correc
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answ

a. rise in temperaturure e inincrcrreaeases the rate of reaction / ORA;
b. (rise) above optimumum tttemperature / 55°C rate falls;

1
1

No ex
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Cand
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to go on to 
explain
Some did not use
55 degrees C as
point of reference

3c 15 oC sample –
a. at optimum / higher temperature enzyme active;
b. reaction occurs / starch digested;

75 oC sample –
c. no reaction at optimum temp;
d. enzyme denatured (by 75°C);

any three – 1 mark each

max 3 poorly done
many did not
understand the
question and
went on to explain
about the rate of
reaction at 15
and 75 degrees C

www.KiasuExamPaper.com

5

to go
expla
Som
55 de
point

15 oC sample –
a. at optimum / higher temperature enzyme active;
b. reaction occurs / starch digested;

75 oC sample –
c. no reaction at optimum temp;
d. enzyme denatured (by 75°C);

any three – 1 mark each

maaaaaaxxxx x x 333333 poorl
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4a low number of platelets/ alternative quote values to support; [ lower than normal 
range ]

platelets needed to form fibrin; 

which forms blood clot over the wound and stops the flow of blood/ unable to clot 
to seal the wound/ slower clotting process; 

I: abnormal number of platelets

1

1

1

Reject platelets
contains enzymes
Students often mix up
thrombin, prothrombin,
fibrinogen and fibrin.

4b Cholesterol level close to the upper limit/ alternative quote values to support;

Blockage of coronary artery

preventing blood flow to heart muscles; 

Exercise regularly, less fatty diet; stop smoking; avoid stress; AVP 
[any 1] 

1

1

1

1

Cholesterol level is still
within normal range.
Hence, reject answers
on high cholesterol
level.
Many students did not
refer to the correct
artery.
Ignore answers on
eating vegetables

5(a) Deoxyribose sugar;

Phosphate group;

1

1

Poorly attempted
Students cannot
recognise the sugar-
phosphate backbone.
Common wrong
answer: nitrogen
containing base

(b) 14% cytosine = 14% guanine

Adenine + thymine = 100% - 2(14%) = 72%;

Adenine = 72/2 = 36%;

1

1

Calculation was well
done.
However many are not
able to explain by the
rule of complementary
base pairing.

www.KiasuExamPaper.com
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Rule of complementary base pairing : cytosine pairs with guanine
Adenine pairs with cytosine;

1

(ci) Recessive allele;

Parents are normal, they are heterozygous / carrier of thalassaemia allele;

1

1

Need to explain by
mentioning the
phenotype and
genotype of parents

(cii) Tt + TT 1 Both genotypes must be 
given. Read the question.

6a Take in carbon dioxide during photosynthesis
Make glucose
(use carbon) to make carbohydrate/ starch/ fat/ protein
Release carbon dioxide during respiration
Oxidise glucose
Store/ lock up carbon
(provide) food for animals/ transfer of carbon during feeding

Any 5 Ignore discussion on
decay, ref to
micoorganisms,
respiration of animals
Do not allow store
carbon dioxide
Ignore combustion
Irrelevant discussion
on oxygen exchange

6b Respiration release energy; (must have) 

Some energy lost in animal’s waste products;

Some energy used in maintenance / repair;

Some energy is used for movement;

Energy is lost as heat to surroundings;

Some energy is lost in death of organisms;

Any 5 Allow this point if given for 
named organism.[ to gain 
full marks, candidates 
must have this point]

Allow this point in named 
organism;

Lack of variety of
answers

www.KiasuExamPaper.com

Rule of complementary base pairing : cytosine pairs with guanine
Adenine pairs with cytosine;

1

Recessive allele;
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Reference to microbes/ decomposers;

Uneaten parts of the organisms such as bones 

Students keep
repeating the same
point.

7a Pollination is the transfer of pollen grains from the anther to the stigma;
Pollination bring together the male and female gametes to enable fertilisation
to take place ;

Pollination can be brought about by insects or wind;

Self-pollination is the transfer of pollen grains from the anther to the stigma of
the same flower or a different flower on the same plant ;

Cross-pollination involves the transfer of pollen grains to the flower of another
plant of the same species ;

Self-pollination Cross-pollination

One parent plant is required Two parents plants are required

Does not depend on external factors 
like wind/insects

Depend on external factors like 
wind/insects

Higher probability of success lower probability of success

Offspring inherit beneficial qualities
of parent

Genetic variation among offspring is 
possible

Less pollen and energy is lost Energy is invested in pollen and 
more energy is lost

Misconception: self-
pollination is a form of
asexual reproduction
Please note that both
self and cross
pollination are to
facilitate sexual
reproduction in
flowering plants
Students need to be
precise in answers.
Lack of keywords often
seen.
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7b Day 1-5, menstrual flow stage, Uterine lining breaks down and flows from uterus 
out of the body through the vagina;

Day 6-13, (follicle stage), oestrogen causes the repair and growth of the uterine 
lining;

Oestrogen prevents maturation and development of more ova; 

Day 14, ovulation stage, mature egg released by one ovary into oviduct;

Oestrogen level starts to fall while level of progesterone starts to increase; 

Day 15-28, (corpus luteum stage), progesterone maintains the uterine lining by 
causing it to thicken further and be richly supplied with blood capillaries, preparing 
it for the implantation of the embryo; 

Inhibits ovulation; 

Loss of marks if
timeline is not stated or
wrongly stated.
Many cannot do this
basic recall question
suggest a lack of
revision.

8ai Wall is one-cell thick + provide shorter diffusion distance for gases;

Inner wall has thin film of moisture + dissolve oxygen before diffusing in solution 
into blood;

1

1

Lack of keywords in 
answers 

8aii Mucous gland cells secrete mucus + traps dust and bacteria in inhaled air;

Cilia sweeps mucus towards pharynx to be coughed out / swallowed;

1

1

Many cannot recall the two 
types of cells that lined the 
inner wall of the air 
passage. 

8b Tar and irritants in tobacco smoke;

Paralyses cilia lining in trachea and bronchi;

Mucus and dust cannot be removed / accumulate; 

Violent coughing to expel mucus / clear air passage;

1

1

1

1

No marks will be
awarded to students
who state all the
components in smoke.
Reject answers on
carbon monoxide
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Partition walls of alveoli breakdown and form large spaces / emphysema;

Surface area for gaseous exchange is reduced results in breathlessness during 
exercise; 

1 

1
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Common errors in students’ work
4a
Clotting 

Soluble fibrin becomes insoluble fibrin threads
Clot with red blood cells
Not enough platelets to clot the wound

4b
CHD

High level of cholesterol as in table 4.1. 
Fats clotted in the coronary arteries.
Heart muscle to pump harder to create more pressure. 

5b
DNA
structure

Cytosine is 14% hence guanine must be 14%.

Rule of base pairing applies adenine and thymine will exist in same 
quantity. 

5ci explain 
inheritance

Parents do not have it hence impossible to pass down to children. 

6a
Carbon 
cycle 

Respiration occurs only in the absence of sunlight. 
Plants absorb carbon dioxide and release oxygen during photosynthesis 
Plants absorb oxygen and release carbon dioxide during respiration. 
Plants are consumed hence they are released as excretory products. 

6b
Energy loss 

Excretory products such as faeces 
During feeding, chemical energy is lost between trophic levels.

7a
Pollination 

Pollination is when gametes from a male flower fuse with female flower 
to form an ovum. 
Self pollination is transfer of pollen grain in the same flower.
Cross pollination is the transfer of pollen grain to another flower. 
Self pollination produces genetically identical offspring while cross 
pollination produces genetically dissimilar offspring. 
Cross pollination ensures that there would be larger variation in the 
species as compared to self pollination. 

7b
Menstrual 
cycle

High levels of progesterone and oestrogen trigger the release of an egg. 
If not fertilised, it dissolves. 

8a
alveoli

Alveoli structure
Alveoli has a large surface area ……..
Alveoli has many blood capillaries……..
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8b
Smoking 

Carbon monoxide in smoke combines irreversibly with haemoglobin to 
form ………hence leading to short of breath.
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Carbon monoxide in smoke combines irreversibly with haemoglobin to
form ………hence leading to short of breath.
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1 The diagram below shows the initial diameter of a potato disc.

The potato disc was placed in distilled water for one hour. 
Which diagram correctly shows the change in the diameter of the potato disc?

A B

C D

2 The diagram shows part of a plant root in the soil. The root is absorbing water.
At which labelled point is the water potential highest? 

 
 

potato disc

1 cm

1 cm

xylem

root hair cell

soil particleA B
C

D
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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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5 Which processes are functions of the liver?

absorbing food assimilating food helping with digestion 
of food

A 

B × key

C × = is a function

D × × = is not a function

6 The diagram shows the digestive system of a rabbit. 
In which structure is lipase produced? 

7 On a sunny day, how does water vapour move through the stomata of a leaf? 

A into the leaf by diffusion

B into the leaf by respiration

C out of the leaf by diffusion

D out of the leaf by respiration

A

B C

D

diaphragm
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8 A plant was placed in a bell-jar in a brightly lit area. The air in the bell-jar contains carbon dioxide that 
has been radioactively labelled. 
After an hour, a cross-section of the plant’s stem was placed on photogenic film which turns black 
when exposed to radioactivity. 
Which diagram shows the area where the film becomes black? 

                                           A B

                                             C                                                                 D 

9 The graph below shows the effect of light intensity on the rate of photosynthesis. 

What is the factor that is limiting the rate of photosynthesis at points X and Y? 

X Y

A carbon dioxide concentration light intensity

B light intensity carbon dioxide concentration

C temperature carbon dioxide concentration

D temperature light intensity

rate of 
photosynthesis

high carbon dioxide concentration

medium carbon dioxide concentration

low carbon dioxide concentration

              light intensity

X

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

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

What is this blood vessel? 

A aorta

B vena cava

C pulmonary vein

D pulmonary artery

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

A to remove carbon dioxide produced during anaerobic respiration

B to remove urea produced from the breakdown of amino acids

C to take in extra oxygen to break down lactic acid

D to replace stored glycogen in muscles
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12 The diagram shows the main components involved in coordination and response towards stimulus. 

What are represented by X and Y?

X Y

A effector receptor

B receptor effector

C brain spinal cord

D spinal cord brain

13 The graph shows the changes in the size of the pupil of the eye as the light intensity of the 
surroundings is changed.  

Which time period shows the light intensity increasing?

A 5 to 10 seconds

B 10 to 15 seconds

C 25 to 35 seconds

D 35 to 40 seconds

integrating centre

Y

responsestimulus

X

0     5     10    15   20   25   30    35   40   45    50

time / seconds

diameter 
of pupil / 
mm

12

10

8 

6 

4 

2 

0 
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14 Four people had the following descriptions with regards to their body and dietary conditions.

Normal, has not eaten for 24h
Normal, before lunch
Normal, 3h after lunch
Diabetic, 3h after lunch

They were then tested for their blood glucose levels.  
The graph shows the blood glucose levels of the 4 people. 

Which row correctly describes the graph? 

1 2 3 4 

A normal; 
before lunch

normal; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
diabetic; 

3 hours after lunch

B normal; 
before lunch

diabetic; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
normal; 

3 hours after lunch

C 
normal; 

has not eaten for 
24 hours

diabetic; 
3 hours after lunch

normal; 
before lunch

normal; 
3 hours after lunch

D normal; 
3 hours after lunch

diabetic; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
normal; 

before lunch

bl
oo

d 
gl

uc
os

e 
le

ve
l (

m
g/

dL
)

1                 2                 3                 4
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15 The diagram shows the female reproductive system.

What is the function of the part labelled X?

A gamete production and hormone secretion

B gamete production only

C hormone secretion only

D zygote production and hormone secretion

16 What would be the result of cutting the tubes marked X?

A Male sex hormones could not reach blood.

B The flow of urine would be prevented.

C The production of sperm would stop.

D The sperm could not be transported out of the urethra.

X

XX
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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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19 A farmer sprays insecticide on his crops for a year. The insecticide washes off into a lake where it is 
absorbed by the producer to enter the food chain.

Which row correctly represents the levels of insecticide in these organisms at the end of the year?
ppm = parts per million 

unicellular green 
plants / ppm

freshwater 
crustaceans / ppm small fish / ppm fish-eating birds / 

ppm
A 0.05 0.5 0.05 0.05

B 0.05 0.05 0.05 0.05

C 0.05 0.5 5.0 25.0

D 25.0 5.0 0.5 0.05

20 The diagram shows the carbon cycle.

What are processes P, Q, and R?   

P Q R 

A photosynthesis photosynthesis respiration

B respiration respiration photosynthesis

C photosynthesis respiration photosynthesis

D respiration photosynthesis respiration

--- END OF PAPER --- 

P

Q

R

unicellular 
green plants

freshwater 
crustaceans

small 
fish

fish-eating 
birds
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Paper 4
Section A [45 marks]

Answer all questions in the spaces provided.

For 
Examiner’s 

Use

1 Fig 1.1 shows a cell from the palisade mesophyll layer of a leaf.

Fig. 1.1

(a) Name the structures labelled A, B and C.

A ……………………………………………

B ……………………………………………

C …………………………………………… [3]

(b) Name the process carried out by the chloroplasts and explain why all animal cells 
depend on this process. 

name of process …………………………………………………………………………

explanation …………………………………………………………………………

………………………………………………………………………… [2]

(c) Suggest one link between the functions of chloroplasts and the function of
mitochondria. 

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

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

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

A

B

C

chloroplast
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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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2 Fig. 2.1 shows a mammalian heart with glass tubes, X and Y, securely attached to the 
vena cava and the pulmonary artery. 

Water was poured into tube X, and rose up tube Y until both tubes were filled to the level 
shown.  
 

 

Fig. 2.1

For 
Examiner’s 

Use

(a) When water was poured into tube X, two chambers in the heart were filled with water.
Name these two chambers.

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

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

(b) The ventricles were squeezed once by hand.

Suggest what would happen to the level of water in tube X and in tube Y when the 
ventricles were squeezed.

X ……………….………………………………………………………………………….

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

water 
level

X Y

vena cava

ventricles

pulmonary artery
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(c) Fig. 2.2 shows the contraction and relaxation of the atria and ventricles during several 
heartbeats.
Each square represents a time of 0.1 second. 

Fig. 2.2

For 
Examiner’s 

Use

(i) For how long do the ventricles contract during one heartbeat?

……………………………….. second [1]

(ii) How many heartbeats does the diagram show?

………………………..… heartbeats [1]

(iii) During exercise, the rate of blood flow to the heart muscles increase.
Explain the advantage of this increase in the rate of blood flow. 

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 7]

atria
ventricles

= contraction

= relaxation

www.KiasuExamPaper.com 
139



6 
 

  
[Turn over

3 Fig. 3.1 shows changes in the hormones oestrogen and progesterone during a woman’s 
menstural cycle. 

Fig. 3.1

For 
Examiner’s 

Use

(a) On Fig. 3.1, indicate using 

(i) a letter O, the day when ovulation is most likely to occur. [1]

(ii) a letter M, the day when menstruation is likely to start. [1]

(b) Describe the effect of oestrogen on the female reproductive system.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

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

(c) Fertilisation normally takes place in the oviducts.

(i) State what happens to the level of progesterone if fertilisation occurs. 

…………………………………………………………………………………………..

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

(ii) Describe the early development of the fertilised egg. 

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 7]

hormone level 
in blood in 
arbitrary units

15

10

5 

0

oestrogen

progesterone

days
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4 Fig. 4.1 shows part of a flower involved in sexual reproduction.

It has been separated into three sections A, B and C.  

Fig. 4.1

For 
Examiner’s 

Use

(a) Complete the table by giving the correct letter for the section that matches each 
statement.
Each letter may be used once, more than once or not at all.
The first one has been done for you.

Statement Section letter
This is the stigma A
This is where fertilisation occurs
This is where the pollen grains land at 
pollination
This is where most pollen tube growth 
occurs
This is where a seed will develop [2]

(b) The drawing shows a pollen grain from an insect-pollinated flower as seen using a 
microscope.

Suggest how the structure of this pollen grain shows it is from an insect-pollinated 
flower.

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

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

A

B 

C 
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(c) In this plant, pollen is produced before the carpel has finished growing.
By the time the carpel is ready for pollination, pollen production has stopped. 

For 
Examiner’s 

Use

(i) Suggest why this happens.

…………………………………………………………………………………………..

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

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

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 6]

5 A geneticist was asked to investigate the inheritance of acatalasia in dogs.

The normal allele is represented by B and the mutant allele is represented by b.

Fig. 5.1 to show the inheritance of acatalasia in a family of dogs. The shaded symbols 
indicate the dogs with acatalasia. 

Fig. 5.1

(a) Explain what is meant by the terms 

(i) allele

…………………………………………………………………………………………..

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

(ii) genotype

…………………………………………………………………………………………..

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

normal male

normal female

male with acatalasia

female with acatalasia

www.KiasuExamPaper.com 
142



9 
 

  
[Turn over

(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]

www.KiasuExamPaper.com 
144



11
 

  
[Turn over

Section B [20 marks]

Answer any two questions from this section.

For 
Examiner’s 

Use 

 

7 Stoma is found mainly on the underside of leaves. 

An experiment is carried out to examine the effect of the size of stomata on the rate of 
transpiration.

Table 7.1 shows the rate of transpiration in still air and in moving air. 

size of stomata 
in m 

rate of transpiration in mg m-2 s-1

stiil air moving air
0 0 0
4 22 70
8 46 140

12 48 165
16 50 210
20 50 248
24 50 264

Table 7.1

(a) Define the term transpiration. 

……………………………………………………………………………………………………

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

(b) Water lilies float on the surface of ponds. 
Stoma is found on the upper surface of a water lily rather than the lower surface.
Suggest a reason for this adaptation.

……………………………………………………………………………………………………

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

guard cells 

stoma
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(c) Plot a graph to show the effect of stomata on transpiration rate in still and moving air. 
Use a ruler to join your points with straight lines. [3]

For 
Examiner’s 

Use

(d) Use the graph to compare the effect of increasing stomatal pore size on transpiration 
rate in still and moving air.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

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

(e) Explain the effect that moving air has on transpiration rate. 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

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

[Total: 10]

size of stomata pore in m

rate of transpiration 
in mg m-2 s-1

0             4              8       12            16            20           24

300

250

200

150

100

50
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8 The brown plant hopper is a serious insect pest of rice. Spraying with pesticides is a common 
way to control it. However, brown plant hoppers have become resistant to pesticides.

Fig. 8.1 shows the effect of spraying pesticides against populations of this insect pest. 

Fig. 8.1

For 
Examiner’s 

Use

(a) Use Fig. 8.1 to describe the effect of pesticides on populations of the brown plant 
hopper. 

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

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

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

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

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

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

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

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

mean number 
of brown 
plant hoppers 
per m2

1200

1100

1000

900

800

700

600

500

400

300

200

100

0
0      10 20    30     40    50    60     70     80

days after 
transplanting ricesprays with pesticide
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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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9 Adam carried out an experiment on the fat content of a milk sample.
Fig. 9.1 shows a sequence of steps in the experiment. 
The pH indicator used is colourless when the pH is 7 or less, and purple when the pH is 
over 7.  

Fig. 9.1

The experiment was carried out at different temperatures. 
The times taken for the pH indicator to lose its colour are shown in Table 9.1. 

                                                       
                                                       Table 9.1
temperature / ºC 0 10 20 30 40 50 60

time taken for indicator 
to lose its colour/min 35 21 16 9 6 31 40

For 
Examiner’s 

Use

(a) Based on table 9.1, describe and explain the effect of increasing temperature on the 
activity of the enzyme, lipase.

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

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

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

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

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

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

thermometer
water 
bath

2 drops of 
pH indicator 
added

1 cm3 lipase 
solution 
added

5 cm3 milk with 
added bile salts

milk turns purple

timing started as 
lipase is added

timing stopped as 
purple colour 
disappears
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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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2018 4E Science Prelim Answer Scheme

Answers to Section A

Q1 A Q11 C 

Q2 D Q12 B

Q3 B Q13 D 

Q4 C Q14 B

Q5 D Q15 A

Q6 C Q16 D 

Q7 C Q17 C 

Q8 A Q18 A

Q9 B Q19 C 

Q10 C Q20 D 
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2 

1 (a) A – nucleus
B – cell membrane
C – vacuole

[1m each]

3

(b) Name of process – photosynthesis [1 m]

Explanation [Any suitable answer; 1 m]
Produce oxygen for respiration
Produce glucose / food

2

(c) During photosynthesis, glucose will be made in the chloroplasts.
The mitochondria will break down the glucose to release energy
during respiration.

[1m each]

2

(d) (i) The root hair cell is elongated / has a protrusion / does not have 
chloroplasts but the plant cell is not elongated/ does not have a protrusion 
/ has chloroplasts 

1

(ii) The plant cell contains chloroplasts/ nucleus but the xylem does not
contain chloroplasts/ nucleus.

1

2 (a) 1 – right atrium
2 – right ventricle 

2

(b) X – remains the same level
Y – increase

1

(c) (i) 0.3 1

(ii) 3 1

(iii) To transport more oxygen to the heart
For respiration to release more energy

2
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The plant cell contains chloroplasts/ nucleuus s bub t the xyllllllem does not
contain chloroplasts/ nunuclc euus.s

1

2 (a) 1 – right atrium
2 – right ventricle 

2

(b) X – reremamains thhe ee sasameme llevevel
Y – inincreaasesee

1

(c) (i) 0.0.33 1

(ii) 3

Produce glucose / food

(c) During photosynthesis, glucose will be made in the chchchchchchlolololololororororororoplplplplplplasts.
The mitochondria will break down the glucose toooooo rrrrrreleleleleleleaeaeaeaeaeasesesesesese eeeeeenennnnn rgy
during respiration.

[1m each]

2

(d) (i) The root hair cell is elongated / has a prprprprprprp ototooootototottootototottoottotottttotootottotottotootottottotoottttooooootottttttttooottttotootttttoottttttooototottttooooooottotoottttoottoootooootttoootooooottoo rurrurrruurururururururururrurruururururururuuruururururruururururrruuruuuuuruuruurruruuuurrururuururururururururrurrrrurrrrurrrrrrrururrrrrrrurrrrrrrruuuuuuuuuussssiissssissisisisissiisisisisisisisississsisisissisisssssssssssssssssssssssssssssssssssssssssisssssssisssssssssssssssss ooooononononononnonononononoonononononnononononoononononoooonoonooonnnnooonononnononooononnonoonnoonoooonnoononooonoonoooonoooooooooonnooonononoonnnnooooononnnnnnnnnnnnnnnonnnnnnnnn /// ////// // ///////////////////////////// /////////// ///////////// ///////////////// ddddddddodddddododoodddododododddodododdodddoddddddddodododddddddddddddddddddddddddddddddooododdddoodooooddddooodddodoodddoeeeeeesesessseeeeeees nnnnotototototot hhhhhhave e 
chloroplasts but the plant cell is not elongatetetettttttttttt ddd/d/d/ddd/d/d/d/d/d/dddd/d/d/d/d//d/dd/d/d/d/d/d/d/d/ddd/d//d/dd//d/d/d/ddd//d/ddd/d/d/dd//d/d/d/d/d/dd/dddd/d/dddddddd/d/d/dddddd/ddd/d/ddd/dd//// ddddddddddddddddddddddddddddddddoooooooooeoooooooooooo s nooooootttt tt hahahahahahave aaaaaa pppppprorororororottttrt usion 
/ has chloroplasts 

1

(ii)

1
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3 

3 (a) (i)

O from oestrogen peak to trough

1

(ii)

M from start until oestrogen line levels at start of cycle / 
From where progesterone peaks to end of cycle [either one]

1

(b) Repairs and thicken the uterine lining
Increased level of oestrogen results in ovulatio

[1m each]

2

1

(c) (i) Remains high

(ii) Fertilised egg divides to become embryo
Travels to uterus and embedded into the uterine lining

[1m each]

2

O 

M 

M 
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O from oestrogen peak to trough

(ii)

M from start until oestrogen line levels at statartrt of cycle / /
From where progesterronone pepeakaks to endd oof f cycyclclee [either one]

1

(b) Repairs and thicken the ututererinine e lilinininng
Increased level off ooesestrtrogogenen rresesulultsts in ovulatio

[1m eaeachh]]

2

1

(c) (i) Remam ins hihighgh

(ii) FeFertrtililisi ed egg divides to become embryo
TrTravels to uterus and embedded into the uterine lining

[1m each]

2

MM

M
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4 

4 (a) Statement Section letter

This is the stigma A

This is where fertilisation occurs C

This is where the pollen grains land at 

pollination

A

This is where most pollen tube growth 

occurs

B

This is where a seed will develop C

All correct – 2 m 
2/3 correct – 1 m

2

(b) Has a rough surface / hair-like structures / spikes to stick to insect 1

(c) (i) To prevent self-fertilisation 1

(ii) Greater genetic variation
Offspring can inherit beneficial qualities from both parents

[1m each]

2

5 (a) (i) Different forms of the same gene 1

(ii) Genetic make-up of an organism inherited from the parents 1

(b) 1 – Bb
2 – bb
3 – Bb

[1m each]

3
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This is where a seed will develop C

All correct – 2 m
2/3 correct – 1 m

(b) Has a rough surface / hair-like structures / spikessssss totototototo sssssstitititititickckckckckck ttto insesesesesesecccccctttttt 1

(c) (i) To prevent self-f fertilisation 1

(ii) Greater genetic variation
Offspring can inherit beneficial qualities from both ppppppaaaarreeeeene ts

[1m each]

2

5 (a) (i) Different forms of the same ggenenee 1

(ii) Genetitic mamakeke-upp oof f anann oorgrganism inherited from the parents 1

(b) 1 –– BbBb
22 – bbbbb
33 –– BbBb

[1m mm each]

3
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5 

(c) Parental
Phenotype

Normal x Acatalasia

Parental
Genotype

Bb x bb

Gamates

x 

F1 Genotype Bb Bb bb bb

F1 Phenotype Normal Normal Acatalasia Acatalasia 

F1 Phenotypic 
ratio

Normal : Acatalasia

1 : 1

1m – genotype of parents 
1m – crossing 
1m – genotype of F1
1m – ratio

4

6 (a) Surrounded by blood
One cell thick;
Has a thin film of moisture;

2

(b) (i) Respiration 1

(ii) oxygen + glucose carbon dioxide + water + large amounts of energy 1

(c) Tobacco smoke contains carbon monoxide
Carbon monoxide will combine with haemoglobin in red blood cells too
Oxygen concentration in the red blood cells will thus decrease

[1m each]

3

B b b b 
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F1 Genotype Bb Bb bb bb

F1 Phenotype Normal Normal Acatalasiaaaaaa Accccccaaaaata alasia 

F1 Phenotypic 
ratio

Normal : Acatatatatatatalalalalalalasisisisisisiaaaaaa

1 : 1

1m – genotype of parents 
1m – crossing 
1m – genotype of F1
1m – ratio

6 (a) Surrounded by bloodd
One cell thick;
Has a thin film of mmoioiststurure;e

2

(b) (i) Respiration 1

(ii) oxxygygenen + gglulucocosese  cacarbon dioxide + water + large amounts of energy 1

(c) ToTT babacccco smoke contains carbon monoxide
CaCarbrbon monoxide will combine with haemoglobin in red blood cells too
OxO ygen concentration in the red blood cells will thus decrease

[1m each]

3
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7 (a) Loss of water vapour from the stomata 1

(b) Allow carbon dioxide in
Allow transpiration / water loss

[Any 1; ignore gas exchange]

1

(c)

P1 – points plotted correctly
L1 – lines drawn  
K1 – Key still air and moving air

3

(d) Level off in still air / continues to increase in moving air / more
increase in moving air
Ref to data

[1m each]

2

(e) Takes water vapour away / blows water vapour away / less water
vapour outside
Increases / maintains concentration gradient
Diffusion occurs

[1m each]

3
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P11 –– pointsts pplolotttteded ccoorrectly
L1 – linees s drdrawawnn  
K1K1 –– KeKey y ststililll aia r and moving air

(d) LeLevel off in still air / continues to increase in moving air / more
increase in moving air
Ref to data

2
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8 (a) numbers of brown plant hoppers remain low, up to 40 days /
low numbers when spraying occurs (days 15 to 38)
rapid increase when spraying stopped
ref to numbers with unit; eg increase to maximum of over 1000 per m2

[1m each]

3

(b) (i) soil erosion - loss of topsoil
eroded soil resulted in flooding
desertification occurs – due to absence of leave canopy
climate change - effect on carbon dioxide in the atmosphere
disruption to food chain ; loss of habitat
extinction / loss of biodiversity

[1m each; any 4]

4

(ii) As a food source
Economic importance – eg rainforests are a source of raw materials for
industries
Maintenance of biodiversity
Maintenance of a balanced ecosystem
Scientific value – studies on wildlife gives insights on human beings
Preservation of natural scenery and wildlife

[1m each; any 3]

3

9 (a) At low temperature, more time is needed for indicator to change colour
Because the enzymes are inactive; Low kinetic energy
As temperature increase, less time is needed for indicator to change
colour
More kinetic energy and higher chances of favourable collision
between substrate and enzyme
Until the optimum temperature (40°C), least time is needed for
indicator to change colour as the enzymes are most active.
As temperature increase, more time is needed for indicator to change
colour because the enzymes are denatured.

[1m each]

6

(b) Bile emulsify fats
Increase surface area thus faster digestion of fats by lipase

[1m each]

2

(c) Enzymes have an active site;
Active site is complementary to its substrate; only the substrate is able
to fit into the active site for reaction

[1m each]

2
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climate change - effect on carbon dioxide in the atmosphere
disruption to food chain ; loss of habitat
extinction / loss of biodiversity

[1m each; any 4]

(ii) As a food source
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industries
Maintenance of biodiversity
Maintenance of a balanced ecosystem
Scientific value – studies on wildlife gives insights ooooon hhhhhuh maaaaaannnnnn bebebebebebeings
Preservation of natural scenery and wiw ldlife

[1m each; any 3]

3

9 (a) At low temperature, moorere timme e isis nneeeedededd for indicator to change colour
Because the enzymes arre e ininacacctitiveve;; Low kinetic energy
As temperature iincncrereasase,e, llesesss titimeme is needed for indicator to change
colour
Mooree kininete ic enenergrgy y y anand higher chances of favourable collision
betwtwweeeen suubsbstrtratate e anand d enzyme
UnUntit l the e opoptitimum mmm temperature (40°C), least time is needed for
indicacatotor r toto cchahange colour as the enzymes are most active.
AsAs tteme peperaratuture increase, more time is needed for indicator to change
cccolo ouour r bebecause the enzymes are denatured.

[1[1m m eaeach]

6

(b) Bile emulsify fats 2
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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N2

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

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

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

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

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

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

enzyme active site substrate
A 1 2 3
B 1 3 2
C 3 1 2
D 3 2 1
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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N4

24 Pepsin is an enzyme that is active in the human stomach.

Which graph shows how the rate of reaction of pepsin is affected by pH?

25 Which bar chart represents the amount of starch digested in the mouth, stomach 
and ileum of a human?

A

A

DC

B

B

C D
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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N5

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N6

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N7

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N8

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N9

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N10

35 The diagram shows a plant that is producing small plantlets.

Which statement about the plantlets is correct?

A They are genetically identical to the parent plant. 

B They are genetically different from the parent plant.  

C They are produced by seeds formed in the fruit while attached to the plant.

D They are produced as a result of the fusion of nuclei.

36 The diagram shows part of the human male reproductive system.

      

What are the structures P, Q and R?

P Q R
A sperm duct urethra testis
B sperm duct testis urethra
C urethra testis sperm duct
D urethra sperm duct testis

P

Q

R
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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N11

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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GMS(S)/Sc(BY/CY)/P1/MYE/2018/4E5N12

39 The diagram show the energy losses and gains of a rabbit.

Which percentage of food energy is used for growth and repair?

A 10% C 60%
B 30% D 70%

40 Which graph shows the most likely effect of pollution by sewage on the amount of 
oxygen dissolved in a river? 

End of Paper

A B

C D
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2 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

Section A

Answer all the questions in the spaces provided.

1 A student cut six pieces of potato and weighed each one.
He placed each piece of potato in a different concentration of sugar solution for 60 
minutes.
He then re-weighed each piece of potato.
He worked out the change in mass for each piece as a percentage of the original 
mass.
His results are shown in Table 1.1.

Table 1.1

concentration of 
sugar solution / 

mol per dm3

mass of potato / g percentage 
change in 
mass / %start finish

0.20 8.42 9.18 +9.0

0.30 8.15 8.68 +6.5

0.40 8.30 8.48 +2.2

0.50 8.62 8.31 -3.6 

0.60 8.38 7.83 -6.6

0.70 8.22 7.53

(a) Calculate the percentage change in mass for the sugar concentration of 0.70 
mol per dm3.

percentage change in mass = ____________________ %  [2]

(b) On the grid provided on the next page, plot the graph of percentage change 
in mass against concentration of sugar solution. Use the results in Table 1.1
and your answer to (a).

On your graph, use appropriate scales, label the axes and draw a line of 
best-fit. [4]
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4 GMS(S)/Science(Bio)/P4/Prelim2018/4E/5NA

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

mol per dm3 [1]

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

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

Fig. 2.1

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

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

[3]

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

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

1.

2.

3. [3]

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

[2]
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3 Fig. 3.1 and F3.2 show two frontal views of an eye under different lighting 
conditions.

                                        

(a) On Fig. 3.1, use label lines to identify the following structures

(i) iris [1]

(ii) pupil [1]

(b) Suggest how the change in the eye from Fig. 3.1 to Fig. 3.2 is brought about.

[3]

Fig. 3.1

Fig. 3.2
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4 Haemochromatosis is an inherited disorder that results in an accumulation (build 
up) of iron in the liver. It is inherited as a recessive allele.

Fig. 4.1 shows how haemochromatosis was inherited in one family.

Fig. 4.1

In answers to this question, use H to represent the normal allele and h to 
represent the recessive allele.

(a) (i) What is the genotype of parent P? [1]

(ii) What is the genotype of parent Q? [1]

(b) Parents R and S have a third child. What is the chance that this child has 
haemochromatosis?

Use the Punnett square to work out your answer.

                                                                     father R
           

       

                               
               mother S

Chance of the child having the disorder = ___________________ [3]

Key
               
        unaffected male

        affected male

        unaffected female

        affected female

P Q

R S
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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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6 Fig 6.1 shows a food web in a habitat.

                          

Fig. 6.1

(a) From this food web, name

(i) a herbivore,

[1]

(ii) a carnivore

[1]

(b) The disease myxomatosis kills most of the rabbits in this habitat.
Predict and explain one significant impact this has on the food web.

[2]

(c) (i) From the food web in Fig. 6.1, construct a food chain with four 
trophic levels. [1]

hawks

snakes

coyotes

mice

plants

rabbits
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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]

www.KiasuExamPaper.com 
182



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

Section B

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

7 Fig. 7.1 shows the carbon cycle.

Fig. 7.1

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

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

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

[4]
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8 Fig. 8.1 shows the thickness of the uterus lining changes during a woman’s 
menstrual cycle. Fig. 8.2 shows how concentrations of the hormones oestrogen 
and progesterone change during the same cycle. 

        
Fig. 8.2

(a) Describe how the lining of the uterus changes from day 0 to day 28 of 
the menstrual cycle. Include in your description how the hormones 
oestrogen and progesterone affect the uterus lining during the 
menstrual cycle. [6]

Fig. 8.1
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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

www.KiasuExamPaper.com 
188



www.KiasuExamPaper.com 
189



1

Geylang Methodist School Secondary
Preliminary Exam 2018

Science (Biology) Papers 1 and 4
Sec 4E/5NA

MARKING SCHEME

Paper 1 (Biology Section – Q21 to Q40))

Qn No. 21 22 23 24 25 26 27 28 29 30

Ans C A D A D B A B C B

Qn No. 31 32 33 34 35 36 37 38 39 40

Ans B C A C A D D B A A

Paper 4 (Biology)

Section A
Qn. No Answers Marks
1 (a) (7.53 – 8.22)

X   100% 
8.22 

% change in mass = - 8.4%

1m

1m

1 (b) See graph on next page.

Correctly labelled X-axis and scale
Correctly labelled Y-axis and scale
At least 4 out of 6 correctly marked plots
Best fit line

1m each 

Total 4m

1 (c)(i) From the graph, concentration of cell sap is 4.4 mol per dm3 1m

1 (c)(ii) The sugar solution which results in no % change in mass of 
the potato indicates that there is no net movement of water.
This can only happen if the water potential of the sugar 
solution is the same as that of the cell sap of the potato cells.

1m

1m
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Qn No. 21 22 23 24 25 26 27 28 29 30

Ans C A D A D B A B CC B

Qn No. 31 32 33 34 35 36 377 3838 3939 40

Ans B C A C A D DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD BB AA A

Paper 4 (Biology)

Section A
Qn. No Answers Marks
1 (a) (7.53 – 8.22)

X   100% 
8.222  

% change in mass = - 8.8.4%4%

1m

1m

1 (b) See graphh onon nnext papagege..

Correctly labebelll eded XX-axaxis and scale
Coorrr ecectlt y y lalabebelleded YY-axis and scale
At lleaeastst 44 outut oof f 6 correctly marked plots
Bestst ffitit llinnee

1m each 

Total 4m

1 (c)(i) From the graph, concentration of cell sap is 4.4 mol per dm3 1m
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scale – 1m

2. X and Y axes with correct
label – 1m

3. At least 4 points plotted
correctly – 1m

4. Best fit line – 1m
------------------------------------------

Total 4m
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3

2 (a) Correctly labelled trachea, bronchiole and alveoli

Fig. 2.1

1m each
correctly 
identified 
and
labelled 
part
--------------
Total 3m

2 (b) 1. Spherical shape of the alveoli provides a large surface
area to volume ratio which increases the rate of oxygen
transfer.

2. Thin / one-cell thick alveolar wall which reduces the
distance oxygen has to diffuse through to get to the
capillaries.

3. Presence of a thin film of moisture in the inner surface of
the alveolus enables oxygen to dissolve in which facilitates
the diffusion of the oxygen across the alveolus.

Note: question is about “structure of alveoli”, hence any 
reference to features other than this is not accepted, 
e.g. proximity of blood capillaries

1m

1m

1m

-------------
Total 3m

2 (c)(i) 1. Nicotine
2. Tar
3. Carbon monoxide

1m each
-------------
Total 3m

2 (c)(ii) Any TWO of the 3 ways:
1. Irritants and tar in the cigarette smoke causes

inflammation of the bronchioles (bronchitis), a condition in
which the passage of air in the bronchial tubes is blocked
due to the secretion of large amounts of mucus.

2. Prolonged smoking causes emphysema where the
alveolar walls breakdown resulting in a reduced surface
area for oxygen absorption.

3. Carcinogens in cigarette smoke cause the cells in the
lungs to grow uncontrollably leading to cancer.

1m for 
each 
correct 
answer.
-------------
Total 2m

trachea

bronchiole

alveoli
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Fig. 2.1

1m each
correctly 
identified 
anand
lalabbelled 
ppart
-------------
ToT tal 3m

2 (b) 1. Spherical shape off the aalvveeoli prp ovovidideses aa llarge surface
area to volume ratiio whwhicich inncrcreaeaseses s ththe rate of oxygen
transfer.

2. Thin / one-cell thiickck alalveveololarar wwalalll whw ich reduces the
distance oxygen hahass toto dififfufuses  through to get to the
capipilll ararieies.s

3. PPreresesencn e ofof aa ththinin ffililm of moisture in the inner surface of
ththe e alveeololusus eenanablbles oxygen to dissolve in which facilitates
tht e didiffffususioionn ofof the oxygen across the alveolus.

NoNotete: ququestion is about “structure of alveoli”, hence any 
reefefererencn e to features other than this is not accepted, 
e.g.g  proximity of blood capillaries

1m

1m

1m

-------------
Total 3m

2 ( )(i) 1 Ni ti 1 h

acheaaaaaaaaaatra

bronchiole

alveoli
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4

3 (a) Correctly labelled iris and pupil
1m each
correctly 
identified 
and
labelled 
part
------------
Total 2m

3 (b) When the eye is exposed to bright light, the pupil 
automatically becomes smaller / constricts.

This is due to the circular muscles of the iris which contract
while radial muscles (of the iris) relax
(max 1m if ‘iris’ is omitted)

1m

1m
1m
------------
Total 3m

4 (a)(i) Hh 1m

4 (a)(ii) hh 1m

4 (b)
father R

mother S

H h

H HH
unaffected

Hh
unaffected

h Hh
unaffected

hh
affected

1m for 
correct 
parental 
gametes

1m for 
correct 
offspring 
genotype
and 
phenotype

Chance of the child having the disorder = 25% or 1/4 1m

Fig. 3.1

pupil

iris
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3 (b) When the eye is exposed to bright light, the pupil
automatically becomes smaller / constricts.

This is due to the circular muscles of the iris whicchh cocontntractct
while radial muscles (of the iris) relax
(max 1m if ‘iris’ is omitted)

1m

1mm
1m1m
-------------
ToTotat l 3m

4 (a)(i) Hh 1m

4 (a)(ii) hh 1m

4 (b)
father R

momothherer  SS

H h

H HH
unaffected

Hh
unaffected

h Hh
unaffected

hh
affected

1m for 
correct 
parental 
gametes

1m for 
correct 
offspring
genotype
and
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5

5 (a)(i)

Fig. 5.1

X: cytosine 1m
Y: phosphate 1m
Z: deoxyribose sugar    Reject ‘sugar’ 1m

5 (a)(ii) ANY correctly circled nucleotide consisting of a pentose 
sugar, phosphate and nitrogenous base.

1m

5 (b) Table 5.1

organism % A % C % G % T

rat 28 22 22 28

1m for 
correct %T 
1m for 
correct %C 
or %G
------------
Total 2m

6 (a)(i) mouse / rabbit 1m

6 (a)(ii) snake / hawk / coyote 1m

6 (b) Population of mice will increase. 1m
More plants available for mice to feed on. 1m

6 (c)(i) ANY ONE of the following food chains:
plants mice snakes hawks

plants mice snakes coyotes 
plants rabbits snakes hawks
plants rabbits snakes coyotes

1m

www.KiasuExamPaper.com

Fig. 5.1

X: cytosine 1m
Y: phosphate 1m
Z: deoxyribose sugar    r ReRejejectct ‘ssugugara ’ 1m

5 (a)(ii) ANY correctly circleledd nunuclc eoeotitidede consisting of a pentose 
sugar,r pphohosps hatee aandnd nnitrogenous base.

1m

5 (b) Table 5.1

ororgaganinismsm % A % C % G % T

rar t 28 22 22 28

1m for 
correct %
1m for 
correct %
or %G
-----------
Total 2m
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6

6 (c)(ii) Pyramid of number 1m for 
correct 
relative 
size of 
trophic 
levels

1m for 
regular
height

6 (d) About 90% of energy is lost to the environment during energy 
transfer from one trophic level to the next in the food chain. 

Hence an organism beyond the 4th trophic level would not be 
able to obtain sufficient energy to sustain life. 

1m

1m
Total 2m

Section B

7 (a) CO2 in the atmosphere is constantly removed by all green 
plants for the process of photosynthesis.

During this process, carbon is used to make carbohydrate/ 
glucose molecules which the plants use for tissue respiration
to release energy for their cellular activities.

Excess glucose made is either stored up in the plant as starch
/ converted to other organic compounds within the plant body  

When herbivorous animals feed on the green plants (animal 
nutrition), the carbon locked in the plant body is transferred 
into and becomes part of the animal.

When the animal uses the carbon compound glucose for 
tissue respiration, CO2 is produced which is returned back into 
the atmosphere.

1m

1m
1m

1m

1m

1m

Total 6m

7 (b) The burning of fossil fuels (such as coal, oil and gas) releases 
the locked-up carbon in the fossil fuels as CO2 into the 
atmosphere.

An increase in the burning of fossil fuels therefore will result in 
more CO2 being released into the atmosphere.

Forests comprise green plants/trees which play a major role in 
removing CO2 from the atmosphere for the process of 
photosynthesis.

1m

1m

1m

plants

rabbits

snakes

hawks
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6 (d) About 90% of energy is lost to the environment during energgy y
transfer from one trophic level to the next in the food chain.n. 

Hence an organism beyond the 4th trophic level would d nonott bebe 
able to obtain sufficient energy to sustain life.

1m

1m
ToTotatall 2m

Section B

7 (a) CO2 in the atmosphere is constantly removeveveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd bybybybybybybybybybybybyybybybybybyybybybybybybybybyybybybybyybybybyybyyybybyybybybybybybyybybybybybybybybybybybybybybybyybybybybyybybybybybybybybybybyyybbybyybbbbbybbbybbbybbybbbbbybbbybbbbyybybbbbbbybbbybbyyybbbyyyyyyyyyyy alaaaaalalalaalaaalaaaaaaaaaalalaalaaaaaalaaaaaalaaalaaalalalalalalalaalaaalaaaaaaa llllllllllllllllllllllll greeeenn
plants for the process of photosynthesis.

During this process, carbon is used to makke carbohydraratete/ 
glucose molecules which the plants use for titissssue respiration
to release energy for theiirr cellulu ara  activitieies.s.

Excesss  glucose made is eeititheher r storreded uupp in tht e plant as starch
/ converted to other organinic c cocompmpououndndss within the plant body 

When herbivorous animmalals s fefeed on the green plants (animal 
nutrition), ththe cacarbonon llocockekedd ini  the plant body is transferred 
into andnd bbece omeses pparart t ofof ttheh  animal.

Whhenen tthehe aanin mamall ususes the carbon compound glucose for 
tisssueue rresespipiraratitionon, CO2 is produced which is returned back into 
the atatmom spsphehere.

1m1m

1m
1m

1m

1m

1m

Total 6m

7 (b) The burning of fossil fuels (such as coal, oil and gas) releases 
the locked-up carbon in the fossil fuels as CO2 into the

1m
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7

Increasing destruction of the world’s forests will mean that 
less CO2 in the atmosphere will be removed, causing CO2
levels to remain high.

1m

Total 4m

8 (a) From day 0 to day 5, menstruation occurs during which the 
uterine lining breaks down and its thickness decreases.

From day 6 to day 10, increasing oestrogen level promotes 
the repair and growth of the uterine lining.

As the concentration of oestrogen increases further, the 
uterine starts to thicken from day 11 to day 17. 

From day 18 onwards, under the influence of increasing 
progesterone level, the uterine lining continues to thicken 
further and is maintained.

At day 28 when the level of progesterone has decreased 
sharply, the uterine lining can no longer be maintained and it
starts to break down, marking the end of the menstrual cycle 
(and the beginning of the next cycle).

1m

1m

1m

1m

1m

1m
-------------
Total 6m

8 (b)(i) If an egg is fertilised during the cycle, 
The level of progesterone in Fig. 8.2 will continue to remain 
high in order to maintain the uterine lining / prevents the 
uterine lining from breaking down

The thickness of the uterine lining in Fig. 8.1 will remain high 
to enable the fertilised egg/zygote to be implanted so that it 
can continue to grow and develop into a foetus

1m

1m

Total 2m

8 (b)(ii) A ripe/mature egg is released from the ovary between day 11 
and day 17 of the menstrual cycle which represents the fertile 
phase of the cycle as the chance of egg being fertilised by a 
sperm is very high.

Hence outside of day 11 to day 17, the chance of fertilisation 
is very low or non-existent, representing the non-fertile period 
of the menstrual cycle.

1m

1m

Total 2m
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As the concentration of oestrogen increases further, the 
uterine starts to thicken from day 11 to day 17. 

From day 18 onwards, under the influence of increasingng 
progesterone level, the uterine lining continues to tthihickckenen 
further and is maintained.
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starts to break down, marking the end of ththhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee memememememememememememememmememememememememememmemmmememememememmemmemmemeememememmmememememememememmemememmmemmmmmmememmmmmmemmmmmemmeeemmememememmmmmememmmmmmmmmmmmmmeemmmeeemmmeeemmmmeeeemeemeemmmmmmmeemmennnnsnsnnnnnnsnsnsnssnsnsnsnsnsnsnsnsnsnsnsnnsnnsnsnssnsnsnssnsnnsssnssnsnssnsssssnssnsnsnsnsssssssnnnnsnsnsssnsnnsnsnssnsnnsnsnsnsssnnnnnnnsnsnsnnsnnnnnnsnnsnnnsnnssnnnsnsnnnsnnnnsnnnnsnsnnsnsnsnsnnnnsnnnnnsnn trtrttrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtttt ualll cycycycyclccc e
(and the beginning of the next cycle).

1m

1m

1m1m

1m1m
----------------
ToTotal 6m

8 (b)(i) If an egg is fertilised during the cycle,
The level of progesterone in Fig. 8.2 will conntitinunue to remain 
high in order to maintain ththe uttereriine liningng / / prprevevene ts the 
uterine lining from breakingng ddowownn

The thickness of the uteriinene llinniningg inin FFigig. 8.1 will remain high 
to enable the fertilised eegggg/z/zygygotote e toto bbee implanted so that it 
can continue to grg ow aandnd ddeve elop into a foetus

1m

1m

Total 2m

8 (b)(ii) A ripe/maturre e egegg g isis rreeleased from the ovary between day 11 
andd daday y 1717 oof thhee mem nstrual cycle which represents the fertile 
phasasee ofof thehe ccycycle as the chance of egg being fertilised by a 
sperrmm isis vverery y high.

Hence outside of day 11 to day 17, the chance of fertilisation 
is very low or non-existent, representing the non-fertile period 

1m

1m
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9 (a) 1. A typical plant cell has chloroplasts containing chlorophyll
while a typical animal cell does not have.
Chlorophyll in the chloroplasts of plant cells enables the
plant to absorb sunlight for the process of photosynthesis to
make food which is essential for the survival of the plant.

2. A typical plant cell has a cell wall which is absent in a typical
animal cell.
Cell wall provides protection against mechanical damage
and gives shape to the cell, both essential for the survival of
the plant.

3. A typical plant cell has a large central vacuole whereas a
typical animal cell has numerous small vacuoles.
A large central vacuole allows the cell to store water and
nutrients and keep the cell turgid, which enables soft
tissues in the plant to stay erect.

1m

1m

1m

1m

1m

1m

Total 6m

9 (b) Any TWO of the following:

1. A red blood cell (RBC) has haemoglobin which is absent in
a typical animal cell.
Haemoglobin binds reversibly to oxygen which enables the
RBC to transport oxygen from the lungs to all parts of the
body.

2. Nucleus is present in a typical animal cell but absent in a
RBC. Absence of a nucleus enables the RBC to pack in
more haemoglobin and thus it can carry more oxygen.

3. A RBC has a biconcave disc shape, unlike the irregular
shape of a typical animal cell.
The biconcave shape of the RBC increases its surface area
to volume ratio, allowing oxygen to diffuse into and out of
the RBC at a faster rate.

1m

1m

1m
1m

1m

1m

Total 4m

End of Paper
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3. A typical plant cell has a large central vacucucucucucucucucucucucucucucucucuuucucuuuucuuuuuucuuuuuuuuuuuuuuuuuuuuolololololololololololollolololloooooooooololollolooolllololololoooolololoooololololooooooololoolooooolooooooooooooloolooooooooooolooololeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee whwwhwwhwhwhwhwhwhwhwhwhwhwhhwhwhwwhwhwhwwwhhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhhwhwhwwwwhwhwhwhwwhhwhwwhwhwhwhwhwhwhwhwhwhwhwhwhwwhwwwwhwwhwhwhwwwwwwwwwwhwhwhwhhhhhhhwhhwhwhwwhhhwhwhhhwhwhhhhhwwhhhwhhhhhhwwhwhhhhwwhwhhhwwhhhwhwhwwwhhhhwwwhwwhhhhhwhhwhwwwww eeeerererereeeeeereeerrrereererreererrrrereeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeaeeeeeeeeeee s a
typical animal cell has numeroooooooooooooousususususususususususususususuuuusu  smaaaaaaaaaaaaaaaaaaaaaaaallllllllllllllllllllll vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvacacaacacacacacacacacacacacacacacacacacaccacaccaccccacacaacaccacaccaccacacacacacaccacacacacacaccaccacacacaccacacacacaccacacacaccacacaaccacacaccacaaaacccccaacccaaacaaacacacaccccccaaaaccaaacccccaaacacccaccccacccccacccaacaaaccaaccccaacccaacccacccaa uouououououououououuououuououououououuuououuououououououuouououououououououououuououuouououououuouoouououuooouuuuouuuouooououuouuououoouoooououuuouoouuouoooouououooooooooouooooooooooooooooooooooouuouolelelellllelleeelelelelelelelellelelelelelelelelelleeleeleleleeleleeleleleleleleeleeleleleleleelelllelelellellleleleleleleleeleeleleleeleleleleleeeelelellleeeeeeeeeeeeeeeeeeleeeeeeleeeeeeeeeeeeeeeeeleellllllllllll ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss..........
A large central vacuole allows tthehhehehehehhehehhehehehhhh ccccccccccccccccelelelelelelellelllllllllllllllllllllllllllllll totttototoototootoooootootoototootootototootototototooototototootooototototoooooottoooootoootoootooooootoototoototttottooooototttootottttototototototottotttttooooottttoototototottoootottotoooootototototoototoooototoooooooooooooooooooooooooot ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstottotototoototototoototooototototototootototototototototototototootototototototottotoototootototototoototottotoooototoototoootoooooottooooooototottotottooototttotootooootttttotoooooottttttoooootttttoottttoootttotttttttttttttottotottootttottt rerererererereererererrrrererrrrrererereerrereeereereerereeeeereeeerereeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeereeeeerreerrrerrrrrreeeeerrrreeerrrrreeerreeeeeereeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwatataaatatatatatatatataatatatatatatatatatata erereererrererererererrererererererererer aaaaaaaaaaaaaa dndndndndndndndndndndndndndndndnddndndnd
nutrients and keep the cccccccccccccccccceleleleleleleleelelelelelellllllllllllllll turgid, whwhwhwhhwhhwhwhwhwhhwhwhwhwhhwhici h ennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnaaaaaaaaaabababababababababaababababaaaabaaabaaaaabaaaaaaaaaaaabaaaaaaaaaaaababaaaaaaaaaaaaabaaaaaaaaaaaaabaaaaaa llllllllelellllllllll s sooooooooooooooooooofffffftffffffffffffffff
tissues in the plant ttttttttttttto oooooooooooo stssssssss ayayayayayayayaayayayayaaayayyaayy eeeeeeeeeeeeeeererrrrrrrrrrrrrrr ct.

1m

1m

1m1m1111111111111111

1m1m1m1m1m1m1m1m1m1m1mm1m1m1m1m1m1m1m1m1m

Total 6m

9 (b) Any TWO of the folooooooooooooooo loooooooooooooooooowiwwiwiwiwiwwwiwiwwww ngngngngngngngngngngngngngngngnn :::::::::::::

1. A red bllllllllllllloooooooooooooooooooooooooo ddddddddd cececececececececececececececcec lllll  (RBCCCCCCCCCCCCCCCCCCCCC)))))))))))))))))))) haassssssssssssssssssss hahahahahahahaahahahahahahahahaahaemogogogogogogogoogogogoggogogogogogogoogo loloolololoololooolololooloooobibibibibiibibibibbibibibbibibbibibibibiiinnnnnnnnnnnnnnnnnnnnnnn whwwhwhwhwhwhwhwhwhhwhhwhwhwhwhwhwhw icicicicicicicicicicicciii h is absent in
a a a aa a a tytytytytyttyttytytytytttytyyypical ll lllllllllllllll annnnnnnnnnnnnnnnnnnnimimimimimimimiiimimimmmmmmmalallalallaaaa ccccccccccccccceleeeeeeeeeeeeeeeee l.llllll
HHHHaHHHHHHHHHHHHHHH ememememememeemememeemeeeeme oglolllllllllllll bibibibibibibbbibbibibibbibibbibibb nnnnnnnnnnnnnnn bibibibibibibibibibibibibibibbb ndndndndndndndndndndndndnndndndds rerererererererererererererereeeeeeeeeveveveveveersibibibibibbibbibbibibibibibibibbibbbiibbiblylylylylylylylylylylylylylyylylylylylyy ttttttttttttttttttttttto oo oo ooooooooooooo oxoxoxoxxoxoxxxoxoxoxxoxxoxxoxxxxxygygygygygygygyggygygygygygyygygyyy en which enables the
RBBBBBBBBBBBBBBBBCCCCCCCCCCCCC totototototottotototototototoo traraaaaaaaaaaaaaaaanssssssssssssssssport oxxxxxxxxxxxxxxxxxxxygygygygygygygygygygygygygygygygygygygygyyygggenenenenenenenenennenenenenenenenennnn frfrfrfrrfrfrfrfrfrfrfrrfrrfrfrfrfromomomooomomomomomomomomomomomomomomomomommmooo ttttheheheheheheheheheheheheheheheheheeeeehhe lllllllllllllllllunuuuuununuuuuuuuuuuuuuuuu gs to all parts of the
bodyyyyyyyyyyyyyy...........

2.2.222.222.2.2.22.2.2222 NuNuNuNNNNNNNNNNNNN cllclclclclclcllclclcllleueueueueueueueueueueueueeueuuuussssssssssssssss isisiisiiisiiisiiiii  presesesesesessesesesesesesesesesesesss ntntntntntntntntntntnttntttntttnttt iiiiiiiinnnnnnnnnnnnnnnnnnnnnn aaaaaaaaaaaaaaaaaaaaa tyttttttttttttttttt pical animal cell but absent in a
RBBBBBCCC.CCCCCCCCCCCCCCCCC Abssssssseneneneneneneneneneneneneneneeneneeneneene cecececececececeececececeecececececececeecc ooooooooooooooooof fff fff ff ff fffff ff a aaaaaaaaaaaaaaaaaa nnucleus enables the RBC to pack in
moooooooooooooooooooorerrrrrrrrrrrr hhhhhhhhhhhaeaeaeaeaeaeaeaaeaeaeaaeaeaemomomomomomomomomomomomomomomoomomoomooglggglglglglglggggglggggggggg obobobbobobobobobobbobobobbobobbooboo in and thus it can carry more oxygen.

3. A AAAA AAAAAAAAAAAAAAAAAA RBRBRBRBRBRBRBRBRBRBRBRBRBRBBRBRBRBRBRBRRBRBBRBCCCC CCC CCCCCCC hahahahahahahahahahahahahahahahaahahahahahhas a biconcave disc shape, unlike the irregular
shhhhhhhhhhhhhhhhhhhhhapapapapapapapapapappapapapapapappapapapappappe eeeeeeeeeeeeeeeeeeeee of a typical animal cell.
The biconcave shape of the RBC increases its surface area
to volume ratio, allowing oxygen to diffuse into and out of
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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
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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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27 The diagram shows sections from the stem of a plant which had been standing in 
coloured solution for one day.

Which tissues would be most heavily stained?

A Q only
B R only
C P and Q
D P and R

28 Translocation occurs in the phloem and aphids feed on the contents of phloem 
tubes. 

What type of food would be lacking in their diet?

A amino acid.
B glucose.
C lipids.
D sucrose.

P

Q

R

www.KiasuExamPaper.com 
201



13

29 The diagram shows a congenital defect in which the median septum of the heart 
fails to fully form resulting in a “hole in the heart”.

Which of the following would not be a likely consequence of the disease?

A There would be a reduction in the pressure of blood entering the lungs.
B There would be a reduction in the amount of oxygen brought to body cells.
C The heart will become weaker and contract less.
D There would be a reduction in the pressure of blood leaving through the 

aorta.

30 The figure shows a setup to investigate respiration. Three live cockroaches are 
placed in set-up U and set-up V.  R is a solution which absorbs oxygen.

What results would you expect to observe after 24 hours?

A The cockroaches in setup U will die.
B The cockroaches in setup V will die.
C The cockroaches in both setups will die.
D The cockroaches in both setups will live.

median septum

set-up U set-up V

R water
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For questions 31 and 32, refer to the graph below. The graph shows the thickness of 
the lens of a woman as she looked at the movement of a mosquito.

31 During which period was she looking at a mosquito biting her hand?

32 During which period was she looking at the mosquito flying away from her?

33 The following investigation was carried out using flower buds growing on three 
plants of the same species.

Plant X – The anthers were carefully removed and the buds left open to the air.
Plant Y – The anthers were left untouched and a paper bag was tied tightly 

around each bud.
Plant Z – The anthers were carefully removed and a paper bag was tied tightly 

around each bud.

Although all flowers later opened normally, only those in Plant X produced seeds.
This result shows that in this species, 

A only cross-pollination can be successful.
B only wind-pollination can be successful.
C only insect-pollination can be successful.
D both self-pollination and cross-pollination can be successful.

thickness of 
lens A B

C

D

time/s
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34 The diagram shows the structure of a flower.

The functions of the four labelled parts are:

1 attracts insects
2 develops into a fruit
3 produces pollen
4 receives pollen

Which of the following rows is correct?

W X Y Z
A 3 4 1 2
B 3 4 2 1
C 4 3 1 2
D 4 3 2 1

35 The following events occur after fertilization in humans.

P: A zygote is formed in the fallopian tube.
Q: Cell division occurs to form a ball of cells.
R: The embryo implants into the uterine lining.
S: The ball of cells travels down the fallopian tube.

Which is the correct order of events after fertilization in humans?

A P Q S R
B Q S R P
C Q R P S
D R P Q S

W

X

Y
Z
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36 The diagram shows a side-view of the reproductive system of a woman.

Where does maturation of the ova occur?

37 The diagram shows part of a strand of deoxyribonucleic acid. 

Which part represents a nitrogenous base?

38 How does continuous variation differ from discontinuous variation?

continuous variation has two or more distinct 
types of traits

continuous variation is 
controlled by

A no few genes
B no many genes
C yes few genes
D yes many genes

D

A

B

C

A

B

C

D
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- End of Paper -

39 This shows the food web of an urban park habitat.

Which is a tertiary consumer?

A centipede
B slug
C spider
D toad

40 The diagram shows a simplified sewage treatment system.

Which of the following explains why air is continuously pumped into the sewage in 
the aeration tank?

A to increase the oxygen content of treated sewage before discharge
B to kill aerobic bacteria
C to provide enough oxygen for bacteria to decompose sewage
D to remove harmful gases such as hydrogen sulphide

raw sewage

settling tank

Sedimentation 
tank

aeration tank

treated sewage
(clear fluid)

large solids

sludge

dead leavesslug

lizard millipede

termite

toad

spider

centipede

scorpion
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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]
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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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(c) (i) Using the graph, describe the relationship between air speed and the 
change in mass.

     
[1]

change in 
mass /g

air speed/ ms-1

0.00

-0.05

-0.10

-0.15

-0.20

0 4 8 122 6 10 14
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(ii) Find the change in mass at 7 ms-1 and explain why it is different from 
0 ms-1.

       
[4]

4 Fig. 4.1 represents the circulatory system, the lungs and body cells.

Fig. 4.1
Key: 
                   direction of blood flow

(a) Identify

(i) blood vessels:

Q:       

R: [1]

(ii) chambers 

X:       

Y: [1]

blood vessel Q

blood vessel R
chamber Y

chamber X

lungs body cells
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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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(b) Fig 5.1 shows the changes in blood glucose and insulin levels in the blood 
over a 12 hour period.

Fig 5.1

Which line (X or Y) represents the changes in levels of insulin? 

Explain your answer.

      
[2]

breakfast lunch dinner

morning noon evening

le
ve

ls
 in

 b
lo

od

Key:
X
Y
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6 Fig 6.1 shows the carpel of a flower after pollination as occurred.

Fig. 6.1

(a) Explain how structure B reaches the female gamete of a flower.

      
[3]

(b) State one difference between the carpel shown in Fig 6.1 and the carpel of a 
wind-pollinated flower.

      
[1]

pollen grain

B

A
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7 Fig. 7.1 shows the changes in the uterine lining of a woman over a period of time.

Fig. 7.1

(a) With reference to Fig. 7.1,

(i) What is the event that is occurring in period B?
     
[1]

(ii) What are the day(s) on which ovulation occurs?
     
[1]

(b) (i) Identify the hormone responsible for the change in thickness of the 
uterine lining in period A.

     
[1]

(ii) Explain the change in thickness of the uterine lining in period A.

      
[2]

(c) State the most likely day during which fertilization has taken place.
      
[1]

thickness of 
uterine lining
(arbitrary units)

0

nitss)
3

2

1

0
10 20 30 40 50 60 70

time/ days

A
B C
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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]

www.KiasuExamPaper.com

 
221



16

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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1

Kranji Secondary School
MYE 2018
Sec 5 SCIENCE (BIOLOGY) 5078

Answers for Section A (20 marks)

Q 21 Q 22 Q 23 Q 24 Q 25 Q 26 Q 27 Q 28 Q 29 Q 30

D B D D B D A B C C

Q 31 Q 32 Q 33 Q 34 Q 35 Q 36 Q 37 Q 38 Q 39 Q 40

A D A C A A A B D C

Section B: Structured Questions (45 marks)

Marks scheme Total 

Marks

1 a 2 correct – 1m

Structure A: cytoplasm

Structure B: cell  membrane

[1]

b Controls the movement of substances entering and leaving the cell. [1] [1]

c For nutrient absorption, 
By active transport, against a concentration gradient. [1]
By diffusion, down a concentration gradient. [1]
For water absorption,
By osmosis, down a water potential gradient. [1]

[3]
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D B D D B D A B C C

Q 31 Q 32 Q 33 Q 34 Q 35 Q 36 Q 37 Q 38 QQ 39 Q 40

A D A C A A A BB DD CC

Section B: Structured Questions (45 marks)

Marks scheme ToTotal

Marks

1 a 2 correct – 1m

Structure A: cytoplasm

Structure B: cell  membrane

[1]

b Controls the movement of suubsbstatancnceses eentntererining and leaving the cell. [1] [1]

c For nutrtriei nt aabsbsorptioion,n, 
By activve e trtrana sporort,t, agagaia nsnst t a concentration gradient. [1]
By diffusion, dodownwn aa ccononcec ntration gradient. [1]
For r wawateter ababsosorpptitionon,
By oosmsmososisis, dodownwn a water potential gradient. [1]

[3]
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Marks scheme Total 

Marks

2 ai To 2cm3 of sample X, add 2cm3 of Benedict’s solution. Place in boiling 
water for 3 mins. [1]
Brick red precipitate is observed [1]

[2]

ii Mouth/ small intestine/ duodenum [1] [1]

bi Benedict’s solution remains blue. [1] [1]

ii Amylase is denatured, [1] no digestion of starch into maltose which is a 
reducing sugar occurs. [1]

[2]

3 a Temperature/ light intensity [1] [1]

bi
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 - 0.13
4 6 3.00 2.84 - 0.16
5 8 3.00 2.82 - 0.18
6 10 3.00 2.81 - 0.19
7 12 3.00 2.80 - 0.20
8 14 3.00 2.80 - 0.20

[1]

Must have negative sign, all 2 d.p.
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bi Benedict’s solution remains blue. [1] [1]

ii Amylase is denatured, [1] no digestion of starch into malaltotosese whwhich iss aa 
reducing sugar occurs. [1]

[2[2]]

3 a Temperature/ light intensity [1] [1]

bi
Group

Air speed / 
ms-1

Initial total 
mass/ g

Final total
maass/ g

ChChanange iinn
mam sss/ g

1 0 3.00 2.9595 - 0.05

2 2 3.000 2.2.9090 - 0.10

3 4 3.0000 2.2 8787 - 0.13
4 6 3.3.0000 2.84 - 0.16
5 8 3.3.000 2.82 - 0.18
6 1010 3.3.00 2.81 - 0.19
7 122 3.00 2.80 - 0.20
8 1414 3.00 2.80 - 0.20

[1]

Muustst hhavave nenegagatitive sign, all 2 d.p.
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Marks scheme Total 

Marks

ii [2]

Plots – [1]; line - [1]

ci Units required.
As air speed increases from 0 to 14 m/s, mass decreases from 0.05 to 
0.20g. [1]

[1]

ii Change in mass = -0.17g. [1] Units required.
Increase air speed removes the water vapour around the stomata
of the leaves [1] faster,
increasing the concentration gradient between the inside of the leaf 
and outside of the leaf [1], 
more transpiration occurs. [1]

[4]

4 ai 2 correct – [1]
Q: pulmonary vein
R:vena cava

[1]
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Plots – [1]; line - [1]

ci Units required.
As air speed increases fromom 00 tto o 1414 mm/s/s, mamass decreases from 0.05 to 
0.20g. [1]

[1]

ii Changege iinn massss == --0.0.1717gg. [1] Units required.
Increase air r spspeeeedd reremom ves the water vapour around the stomata
of tthehe lleaeavevess [1[1]] fafasts er,
incrcreaeasisingn ththe e coc ncentration gradient between the inside of the leaf 
andd ououtssididee of the leaf [1], 
more ttraransn piration occurs. [1]

[4]

4 ai 2 correct [1] [1]
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Marks scheme Total 

Marks

ii 2 correct – [1]
X: Left ventricle
Y: Right ventricle

[1]

bi It is the breakdown of food substances in the absence of oxygen. [1] [1]

ii Glucose lactic acid + small amount of energy [1] [1]

c During the sprint, there is an increase in lactic acid by 20mgdm-3. [1] 
High amounts of lactic acid cause muscle fatigue. [1]

[2]

5 a Any 1 correct – [0]
Any 2 - 3 correct – [1]
Any 4 correct – [2]

Stimulus Rise in concentration of 

glucose in the blood

Receptor of stimulus Pancreas

Endocrine gland Islets of Langerhans

Hormone Insulin

Transport medium of 
hormone

blood

Target cells Liver / muscles

Chemical response in 
target cells

Excess glucose converted into 

glycogen

[2]

b Y [1].
Insulin levels rise and fall after blood sugar. [1]

[2]
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bi yg [ ] [ ]

ii Glucose lactic acid + small amount of energy [1] [1]

c During the sprint, there is an increase in lactic acid by 2020mgmgdmdm-33. [1] 
High amounts of lactic acid cause muscle fatigue. [1]

[2[2]]

5 a Any 1 correct – [0]
Any 2 - 3 correct – [1]
Any 4 correct – [2]

Stimulus Rise in concentratioonn of 

glucose in the blood

Receptor of stimulus Paaaaaaaaaaaaaaaaaaaaaancreas

Endocrine gland IsIsIssIsIsIsIsIsIsIsIssIsIsIssssIsIsIslelelelleleleleleleleleleleleeleeleeleleeetststststsststststststsststststststststs ooooooooooooooooooooooof fffffffffffffffffff LaaLaLaLLaLaLaLaLaLLaLaLaLaLLaLaLaLaLaLLLaangerhans

Hormone Insulin

Trannspsporo t memedidiumum of 
hoormmononee

blood

Targrgetet ccelellsl Liver / muscles

Chemical response in Excess glucose converted into 

[2]
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Marks scheme Total 

Marks

6 a The growth of structure B is controlled by the pollen tube nucleus. [1]
As B grows, it secretes enzymes to digest the surrounding tissue of the 
stigma and style. [1]
The pollen tube enters the ovule/ female gamete through the micropyle.
[1]

[3]

b Large and feathery stigma [1] [1]

7 ai Menstruation [1] [1]

ii Day 14 and 42. [1] [1]

bi A: oestrogen [1] [1]

ii In period A, increasing oestrogen [1] 
cause growth and increasing thickness of the uterine lining. [1]

[2]

c Day 42. [1] (Accept a range of answers) [1]

8 ai Different forms of a gene. [1] [1]

ii Change in the structure of a gene/ in chromosome number [1]. [1]

b Male rat

Female rat

RR RR

Rr rr

[1]

[2]

R r

R

r
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[1]

b Large and feathery stigma [1] [1]

7 ai Menstruation [1] [1[1]

ii Day 14 and 42. [1] [1]

bi A: oestrogen [1] [1]

ii In period A, increasing oesttrogen [1]]
cause growth and increasingng thiickckneness oof f ththe e ututererininee lining. [1]

[2]

c Day 42. [1] (Accept a rangee ofof aansswewersrs)) [1]

8 ai Different formrmss of a ggenene.e [[1]1] [1]

ii Chhanangege iin n ththe e sttruructcturu e of a gene/ in chromosome number [1]. [1]

b Male rat [2]

R r
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Marks scheme Total 

Marks

Chance = 0.25/ 25%/ ¼ [1]

c The 5% difference in DNA sequence, results in different proteins/ 
polypeptides that are made in humans which give warfarin resistance. [1]

[1]

Section C

Marks scheme Total 

Marks

9 ai [1] [1]

ii Light intensity/ carbon dioxide concentration/ temperature [1] [1]

b Glucose is converted to sucrose to be transported in phloem to other 
parts of the plant. [1]
Oxygen diffuses out of the leaf through the stomata. [1]

[2]

c Chloroplasts in mesophyll cells. [1]
Mesophyll tissue is the main site for photosynthesis. [1]
More chloroplasts in palisade mesophyll cells (A) than in spongy 
mesophyll cells (B). [1]
More light energy absorbed by palisade mesophyll at leaf surface than 
by spongy mesophyll cells. [1]
Large intercellular air spaces/ (C) in spongy mesophyll tissue. [1]
Allow fast diffusion of carbon dioxide and oxygen into and out of 
mesophyll cells. [1]

[6]

10 ai 10 km [1] [1]

ii Increase in bacteria growth due to organic waste. [1]
Increase decomposition, bacteria multiply quickly cause drop in oxygen 
concentration. [1]
Leading to fishes to die/ reduce number of fishes. [1]

[3]

b Decomposers [1]
digest dead animal tissue and release carbon dioxide via respiration
into the atmosphere. [1]

[4]
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polypeptides that are made in humans which give warfarin resistance. [1]

Section C

Marks scheme Total

MaMarks

9 ai [11]] [1[1]

ii Light intensity/ carbon dioxide concentratiooon/n/n/n/n/n//////////////////////////////////////////////////// ttttttttttttttttttttttttttttttttttttttttttttttttttttttteemeememememememememememmememememememememmemememmememememememmememememememememememmememmemememmmemmemememememmmemmemememeemmmemmemememmmememmmmememeemmmmmememeeememmmmememmemememmemmeeemmmmememmemeemeeeeeeeeeeee pepepepepepepepepeppepepepepeepepepeppepepepepepepepepepepepepepepepepepeepepepppppppppepepepeeeepepppppepepepeeeppeeeeeepepepeppeeeepepepepepepeepepeepeepeeeepeeepeeeeeeepeeepeepeeeeepepeepeepppeepppepepeepppppepppppppppp rarrarararararaararararaarararaaaaraaararaaraarararararaaaaararaaaaaaaararrrraaaaaaaaararaaaraaarrararaaraararararaaaraaraaraaaraaraarraaararaaaaaarararaarrraarrarraraarrrrrarrrararararaarrraatuuuutututututututtutututututtttututututtututtututtttutututtuututuututuututuutututuutututututtutuuuutututututuuututuututuutuuuuuututuuututuutuuuututuuutttuuutuuuutttttuuutuuututuuttutuurrrerrerrrererererererereererererererereeererererererrrereeeeeererererrereeeerereerererereeereereereeeeeereereeereereeeerrreerereererrreererrrrrrreererrrrrrrrrerrrrrrrrrerrerer [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[1]1]1]1]111111111111111111111111111 [1]

b Glucose is converted to sucrose to be transpoorted in phloemm toto other 
parts of the plant. [1]
Oxygen diffuses out of the leaf through the stommatataa. [1]

[2]

c Chloroplasts in mesophyll cecelllls.s [[1]1]
Mesophyll tissue is the maainin ssitite for phphoto ososyny ththesis. [1]
More chloroplasts in palisadadee memesosophphylylll cecelll s (A) than in spongy 
mesophyll cells (B). [1]
More light energy absorbeded bby y palilisasade mesophyll at leaf surface than 
by spongy y memesosophp yly l cecelllls.s. [[1]1]
Large e ininterccelellular aia r r spspacaceses// (C) in spongy mesophyll tissue. [1]
Allow w fafastst diffuusisiononff ofof ccararbob n dioxide and oxygen into and out of 
mesophyll cecelllls.s. [[1]1]

[6]

10 ai 100 kkmm [1[1] [1]

ii Increase in bacteria growth due to organic waste. [1]
Increase decomposition bacteria multiply quickly cause drop in oxygen

[3]
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Marks scheme Total 

Marks

Fossil fuels such as oil from long dead animal tissue is burnt/
combustion and released as carbon dioxide. [1]
Carbon dioxide taken up plants via stomata during photosynthesis. [1]

c 2 correct points from

Either
Conservation of forest by:

Selective tree felling, where young trees are not felled/
New seedlings are planted in reforestation/
Designate land as forest reserves/
Prohibit tree felling, check trees regularly to control insects and
diseases that harm them.

Or

Conservation of fishing grounds by:
Banning the use of drift nets/
Use nets with a certain mesh size so that young fish are not caught/
Regulating the entry of ships into fishing grounds/
Banning the harvesting of endangered species/
Encouraging the raising of endangered species of fish in hatcheries.

[2]

11 ai Damaged tissues/blood platelets release thrombokinase. [1]
Thrombokinase converts prothrombin into thrombin in the presence of 
calcium.[1]
Thrombin catalyse the conversion of soluble fibrinogen to insoluble 
fibrin threads. [1]
To form a mesh to trap blood cells that form a clot. [1]

[4]

ii Clotting will cause blood vessels of the liver to become blocked. [1]
This will cause a lack of oxygen and nutrients to the organ. [1]
Leading to organ failure. [1]

[3]

b Any one way + 2 methods

HIV is transmitted by:
Sexual intercourse with an infected person/ sharing hypodermic
needles (tattoo, acupuncture, ear-piercing)/ blood transfusion from
an infected person/ during pregnancy, from infected mother to fetus/
through breast milk from infected mother to infant

Methods for control:

[3]
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c 2 correct points from

Either
Conservation of forest by:

Selective tree felling, where young trees are not felled/
New seedlings are planted in reforestation/
Designate land as forest reserves/
Prohibit tree felling, check trees regularly to controooollll ininininii seseseseseseseseeeeeeeeeeeeeeectctctts s ss and
diseases that harm them.

Or

Conservation of fishing grounds by:
Banning the use of drift nets/
Use nets with a certain mesh size so that yyoung fish aree nonot t caught/
Regulating the entry of ships into fishing grouundnds/
Banning the harvesting  ofof endndanngered sppececieies/s/
Encouraging the raisingg of endndana gered spspececieies s ofof fish in hatcheries.

[2]

11 ai Damaged tissues/blood platateleletss rereleeasasee ththror mbokinase. [1]
Thrombokinase convertss prprotothrhromombibin n inintoto tthrombin in the presence of 
calcium.[1]
Thrombinn catatalalysyse the e coconvnverersis on of soluble fibrinogen to insoluble 
fibrin tthrhreadsds. [1]
To forormm aa meshsh toto trtrapap bblolood cells that form a clot. [1]

[4]

ii ClClotottitingng wwililll cacaususee blood vessels of the liver to become blocked. [1]
ThThiss wwililll caaususe a lack of oxygen and nutrients to the organ. [1]
Leadadiningg toto organ failure. [1]

[3]

b Any one way + 2 methods [3]
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Marks scheme Total 

Marks

Keep to one sex partner or do not have sex/
Wear condom/
Do not abuse drugs/
Do not share razors or toothbrushes/
Make sure that needles are sterilized.
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Marks scheme ToTotatal

MaMarks

Keep to one sex partner or do not have sex/
Wear condom/
Do not abuse drugs/
Do not share razors or toothbrushes/
Make sure that needles are sterilized.
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21 The diagram shows cells in the epidermis of a leaf.

Which structural features should also be added to cells in X and Y to complete the diagram?

cell X cell Y

chloroplasts nucleus chloroplasts nucleus

A key

B = yes
C     = no
D 

22 The diagram shows a section through a root.

What are the levels of organisation of the labelled structures?

cell organ tissue

A P Q R 

B P R Q 

C Q R P

D R Q P

Y

X

Q
P

R
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23 The diagram represents an experiment where two solutions, P and Q, are separated by a 
partially permeable membrane.

What is the initial movement of the three different molecules between the two solutions, P and 
Q?

net movement 
from Q to P

net movement 
from P to Q

no net 
movement

A 

B 

C 

D 

24 The table shows the results of some food tests.

Which row shows a food containing both protein and starch?

Benedict’s solution biuret test ethanol iodine solution

A blue blue clear blue-black

B blue purple clear blue-black

C red blue cloudy brown

D red purple cloudy brown

partially permeable
membrane

solution P                                             solution Q
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25 According to the lock and key hypothesis, what represents the lock and key for the enzyme 
lipase?

lock key

A glycerol lipase

B lipase lipids

C lipids fatty acids

D lipids lipase

26 The diagram shows part of the alimentary canal and associated organs.

Which part would contain high concentrations of glucose and amino acids, four hours after eating 
a meal?

A

B

C

D
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27 Two test-tubes, P and Q, were set up, each containing a solution of red hydrogencarbonate
indicator. Hydrogencarbonate indicator turns yellow when the carbon dioxide concentration
increases and turns purple when the carbon dioxide concentration decreases.

Similar pieces of the same aquatic plant were placed into tubes P and Q. Tube P was uncovered 
and tube Q had a black light-proof cover. The tubes were left in a warm room in sunlight for four
hours.

What would be the colour of the hydrogencarbonate indicator in the two tubes after four hours?

tube P tube Q

A purple red 

B purple yellow

C red yellow

D yellow red 

28 The photomicrograph is a section through a plant organ.

Which label identifies the xylem vessels?

A

B 

C 

D 

green
aquatic 
plant

black light-
proof cover

tube P                                 tube Q
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238



14

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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30 The diagram shows a section through the mammalian heart.

Which labelled structures carry oxygenated blood?

A 1 and 2

B 1 and 4

C 2 and 3

D 3 and 4

31 What is the minimum number of cell membranes a molecule of oxygen passes through during 
gaseous exchange between the alveoli and the blood plasma in the capillaries?

A 2

B 3

C 4

D 5

32 When the nervous system responds to a stimulus, there are several stages to the response.

1 The central nervous system processes the information.

2 The receptors detect the stimulus.

3 A nerve impulse is sent to the central nervous system.

4 A response is produced.

5 A nerve impulse is sent to the muscles.

What is the correct order of the stages?

A 2, 3, 1, 5, 4

B 2, 3, 5, 1, 4

C 3, 2, 1, 5, 4

D 3, 2, 5, 1, 4

1

2
3

4
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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?

www.KiasuExamPaper.com 
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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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Section A

Answer all questions in the spaces provided.

1 Fig. 1.1 shows an organ, X, and its associated blood vessels, P, Q and R.

Fig. 1.1

Organ X is involved in deamination of excess amino acids and the breakdown of chemical 
substances, including alcohol.

(a) Name organ X and each of its associated blood vessels.

organ X ..……………………………………………………………………….……...……… 

blood vessel P ……...………………………………………………………………...……… 

blood vessel Q ……...………………………………………………………………...……… 

blood vessel R ……...…………………………………………………….……………….[4] 

(b) Compare the structure of the blood vessels P and R in Fig. 1.1.

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

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

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

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

(c) State two other functions of organ X.

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

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

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

small intestine

to heart

from heart
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2 (a) (i) State the word equation for photosynthesis.

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

(ii) Name the part of the plant cell that contains chlorophyll.

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

(iii) State two types of specialised cell that contain chlorophyll.

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

(b) In an investigation, some students placed a plant in bright light.

They measured the rate of photosynthesis at different temperatures.

The results are shown in Fig. 2.1.

                           

temperature / °C

Fig. 2.1

(i) Describe the results shown in Fig. 2.1.

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

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

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

4

3 

2 

1 

0
10               15              20               25

rate of 
photosynthesis 
/ arbitrary units
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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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3 Fig. 3.1 shows flowers from the same species of plant at different stages, D and E, in their 
development.

  

Fig. 3.1

(a) On Fig. 3.1, use labelled lines to indicate the position of a sepal, anther and stigma.
[3]

(b) The flowers are cross-pollinated by an insect.

(i) Define cross-pollination.

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

………………………………………………………………………………………[2] 

(ii) Explain why the insect must visit flower D before visiting flower E.

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

………………………………………………………………………………………[3] 

(c) From Fig. 3.1, suggest how flowers of this species are adapted to be pollinated by an 
insect such as a bee.

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

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

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

actual 
size 

25 mm

D                                                    E

nectary
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4 Fig. 4.1 shows a section of a bronchiole from the lungs of a non-smoker and a section of 
a bronchiole from a smoker of several years.

The two sections were taken from the same relative position in the lungs and are drawn to 
the same scale.

                              

Fig. 4.1

(a) (i) Table 4.2 gives a comparison between the bronchiole of a non-smoker and a 
smoker.  

Use Fig. 4.1 to complete Table 4.2. An example is given in the table.

Table 4.2

feature bronchiole of non-smoker bronchiole of smoker

size of mucus layer thin thick

length of cilia

size of air space

[2]

(ii) From Fig. 4.1, identify two other ways in which the bronchiole in a  
non-smoker is different from the bronchiole in a smoker.

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

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

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

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

muscle cells

cilia

air space

mucus with 
dust and 
bacteria

mucus 
secreting cell

mucus 
secreting cell

non-smoker                                                  smoker    
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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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5 A student carried out an investigation into the relationship between the concentration of 
sucrose solution and the number of plant cells which were plasmolysed.

She placed small pieces of plant tissue in sucrose solutions and counted the number of 
cells that were plasmolysed. She then calculated the percentage of cells that were 
plasmolysed in each solution.

Her results are shown in Table 5.1.

Table 5.1

concentration of sucrose 
solution / mol per dm3

percentage of cells that 
were plasmolysed

0.0 0 

0.2 5 

0.4 18

0.6 75

0.8 100

(a) (i) Plot a graph of the results in Table 5.1.

[3]
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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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Sec 4E Science (Biology) Prelim 2018 

P1 answers
21 22 23 24 25 26 27 28 29 30
C B B B B D B B B D
31 32 33 34 35 36 37 38 39 40
C A D B A C D D B C

21 At the epidermis of a leaf, only the guard cell (Y) has chloroplast. The nucleus is 
already present in the drawing for cell Y. Cell X does not have chloroplast and only 
the nucleus is missing from this cell.

22 P shows a root hair cell, Q shows tissue and R represents the root which is an organ.

23 The rectangular molecule concentration is the same on both sides of the membrane, 
hence there will be no net movement. There is a higher concentration of the oval 
molecule at P and a higher concentration of the circular molecule at Q, hence both 
will move to the side with lower concentration.

24 The positive test for biuret test is purple which shows that protein is present while the 
positive test for iodine solution is blue-black which shows that starch is present.

25 The enzyme represents the lock while the substrate represents the key.

26 Glucose and amino acids will be absorbed into the hepatic portal vein represented by 
D hence the concentration is the highest at D. A is the oesophagus, B is the bile duct 
and C is the large intestine.

27 In tube P, photosynthesis occurs which uses carbon dioxide. Carbon dioxide in tube 
P thus decreases and indicator turns purple. In Q, due to absence of light, the plant 
only respires and gives off carbon dioxide causing the carbon dioxide concentration 
in tube Q to increase. Hence the indicator turns yellow.

28 B is the xylem as it points to the inner part of the vascular bundle.

29 Atrioventricular valve is found between the atrium and ventricle while semilunar valve 
is found between the aorta and ventricle. 
At W, the ventricular pressure is increasing above the atrial pressure, hence the 
atrioventricular valve closes. 
At X, the ventricular pressure is increasing above the aortic pressure, hence the 
semilunar valves opens. 
At Y, the ventricular pressure is decreasing below the aortic pressure, hence the 
semilunar valve closes. 
At Z the ventricular pressure is decreasing below the atrial pressure, hence the 
atrioventricular valve opens.

30 1 is the vena cava which carries deoxygenated blood from all parts of the body into 
the right side of the heart. 2 is the pulmonary artery which carries deoxygenated 
blood from the right ventricle. 3 is the aorta which carries oxygenated blood from the 
left side of the heart. 4 is the pulmonary vein which carries oxygenated blood from 
the lungs into the left side of the heart. 

31 The 4 membranes are: into alveolar cell membrane, out of alveolar cell membrane, 
into blood capillary membrane, out of blood capillary membrane to plasma
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22 P shows a root hair cell, Q shows tissue and R represents the root which is an organ.

23 The rectangular molecule concentration is the same on both sides oooooof ff the memmmmm mbrane,
hence there will be no net movement. There is a higher concenttttttrarararararatitititititioononononon oooooof f f f f f ththththththe oval 
molecule at P and a higher concentration of the circular molececececececululululululeee e e e ataaaaa QQ, hehehehehehence boboboboboboth 
will move to the side with lower concentration.
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positive test for iodine solution is blue-black whichh sshshshshshhhhshshshshshshshshhhhshhshshhshhhhhhshhhhhshhhhhhhhhhhhhhhshhhhhhhhhhhhhhhhhhhhssshhhhhhhhhhshhhsss owowowowooowowowowowowowowowowwowwowwowwwwowowooowowowoowwwwowwowowowowowowowoowowowwwwwwwwwwowowoowwwwwwwowowoowwwwowowwowowwwwwowowwwwwowwwowowwwwwwowowwwowowwwwwwwwwwowwoowwwwowoowwowwooowwoooowooowwoooowowwwsssssssssssssssssssssssssssssssssssssssss sssssssssssssss ssssssssssssssssssssssssssss hththththththththththththhththththththththhhhththhhhhhthttthhththhthhthhthhthhthhhhthhthththththththhhhththhththhhthhththhthhhhhhhthhhthhhhthththhthhhhtthhhhhhtthththhhthththtthhhhhttthhthhhhhthhhhhhhhthhhthhhhthhhataataaataatatataaatatatattttttatataatataataaatattatatatatatattatatatatatataattatattatattttatataatatatatatataatatattaaataaataaaaaaaaaaaaaataaaaaaaataaatatataataaatataaatatatatttttttttttttttt sssssssssssssssssssssssssstatatatatatatattarcr h is pprereeeeresesesesesesenntnnnn .

25 The enzyme represents the lock while the substratttteteteeeeeeeeeeeeeeeeeee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrepepepepepeeeeeepepepepepepepeeeeepeeeeepepepepepepeeepepepepepeepppepepepepeepepepepeppepepepepeepepeppepepeepepepepeeepepepeepepeppppepeepppepeepeppepeppeepepepepeepppepepeppeepepppeppppeppppeppepepppepeppppppppepeeeeepepeeeppppppppprerrrerererrereereeeeeeeeeereeeerererreeeeeeereeeeereeeeeererereerereeeeeerereeeerereeeeeeeeeeereeeeereeeeeeeeeeeeeeeeeeeeeereerereereereeererrerrrr ssssssessesesesesesesesesseseseseseseesesesss nts ttthht eeeeee key.

26 Glucose and amino acids will bbe absorbed into the ee hepatic portttalaaaaa vvvvvveeeeeie n represented by 
D hence the concentration is the highest at D. A is s the oesophagagagagagagusususususus, B is the bile duct 
and C is the large intestine.

27 In tube P, photosynthesis occursr  whiichch uses caarbrbonon ddioioxix de. Carbon dioxide in tube 
P thus decreases and indicator ttururnsns ppurplple.e. IInn Q,Q, ddueue to absence of light, the plant
only respires and gives off carbon ddioxixidede cccauausis ngn  the carbon dioxide concentration 
in tube Q to increase. Hence thehe iindndiccatatoror ttururnsns yellow.

28 B is the xylem as iti ppoio nts too tthehe iinnn er part of the vascular bundle.

29 Atrioventricullarar valve is fofounundd bebetwtween the atrium and ventricle while semilunar valve 
is found betwew en thehee aaorortata aand d ventricle. 
At W, theh vvene trricculu arar ppreressssure is increasing above the atrial pressure, hence the 
atriovvenentrtricici ulularara vvalalveve ccloloses. 
At X, thheee veventntn ricuculalar pressure is increasing above the aortic pressure, hence the 
semilunarr vavaalvlveses opens.
At Y, the veentntricular pressure is decreasing below the aortic pressure, hence the
semilunar valve closes. 
At Z the ventricular pressure is decreasing below the atrial pressure hence the
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32 Nerve impulses travel from receptor to sensory neurone to relay neurone (central 
nervous system) to motor neurone and finally effector (muscles) to produce a 
response.

33 To view far objects, the lens must be thin due to suspensory ligaments pulling on it. 
For the suspensory ligament to be taut, the ciliary muscles have to relax.

34 The hydra in the aquarium reproduces on its own (1 parent). There is no fusion of 
gametes hence this is asexual reproduction and the parent and offspring are 
genetically identical.

35 Plants that are cross-pollinated (different parents) have greater genetic variation 
hence are more likely to adapt successfully to environmental changes.

36 This is a knowledge type question on function of a gene.

37 Parents of offspring D only has recessive allele, hence D cannot inherit a dominant 
allele.

38 Gametes only have half the number of chromosomes compared to other cells as they 
will undergo fusion to produce zygote. Hence a gamete can only contain 1 allele of 
each gene. Since the organism is homozygous dominant, it can only produce 
gametes with dominant alleles.

39 Decomposes, consumers and producers all respire to return carbon dioxide to the 
atmosphere. Arrow 2 shows producers taking in carbon dioxide due to 
photosynthesis.

40 At pH 5 only trout and perch survives, sea bass dies. Fish eggs are unable to survive 
at pH5, hence no offspring can be produced.

P4 Answers
1(a) organ X: liver ;

P: hepatic vein ;
Q: hepatic portal vein ; 
R: hepatic artery ;

1(b) any 2 of
P has thinner wall / less muscular wall than R ;
P has valves while R does not ; 
P has wider lumen than R;

1(c) any 2 of
converts glucose to glycogen / stores glycogen ;
converts glycogen to glucose ;
produces bile ; 
iron storage ; 

2(a)(i) carbon dioxide + water ;
glucose + oxygen ;

2(a)(ii) chloroplasts ;
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35 Plants that are cross-pollinated (different parents) have greater genetic variation 
hence are more likely to adapt successfully to environmental changes.

36 This is a knowledge type question on function of a gene.

37 Parents of offspring D only has recessive allele, hence D cannnnnnnnnnotototototot iiiiiinhnhnhnhnhnhererrrritititititit aaaaaa dominnant
allele.

38 Gametes only have half the number of chromosomes ccccccccccccccooomomomomomommmomomommommommommmmmmmomommomomommmomomomomomommmmmmmmomommmmmmmomomommmmmmmmommmomommommmmommmmmmommmmooooooomoommoommmooooooooooo papapappappappapapapapapappppapappapapapapappappapapapappapppapapappppapapapappppapapaaaapapppapappapaaappapappapapapapppapapapaapppppapapaaaappppppaaaaaapaapppapapapaaapppapppppaapaapaaapapaaaapppappaapapapapaappaappppppppp rrrrererererererrerrrrrrrrrerrererrrrrrrrrrrrrerrrrrrrreeeerrrrereereereeeeeeeeeeddddddddddddddddddddddddddddddddd tttttot  othhhheeeeeer c llllellls as they 
will undergo fusion to produce zygote. Hence a gammmmmmeeetetetetetetetetetetetetetetettttetettetetetetetetetetettetteetetetetettttettetetetettetetetetetetettetetetteteteteteeettteeeeeeeteteeeeeeeeeteeeeeeeeeteee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cacacccacaccacacacacacacacacacacacacacaccccacccacacacaacacacaccccacacacacacacacacaccccaaacacacacacaacacacccacaacacaaaacaccaaacacacacaccccccccacaccaaacaacccaccccccacaccccccacacccccc nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnn nnnnnnn nnnnn n nnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnn ononoonooooooononnonnnonoooooooononnnnnoonoonnnonoooooooooooonnnnonooooonononnnoooooooooooonoonnooooooonoononoonooooooooooonooonooonoooooooonoonooooooooooooooonoooononnnnonnnonnnnnnnnnnlyyyyyyyyy ccontaaaaaainininininin 111111 alalalalalallelelelelelele of 
each gene. Since the organism is homozygous dododododododoooodoooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooomimmmimimmmmimimimmmimimmimimmmmimimimmimmimimimmmmmmmmmmmimmmmmimimmmmiimimmimimiimimmiimmmmmmmmmmmmmmmm nannananannannnananaaaanananananananannannannanannanananananaanananannananananaanannnaanananananannnaaaaananananaananananannnaananannnnnnannanaannnnnnnnannannnannannannannnnnnnnnnnanaaannannnanaaannnnanaannantnntntntntntntntntntntntntntntttntntntntntntntntntttntntntntntttntntntntnttttntntnttntntntnttntntnnntntntntntnnnnnnnnntntntnntnntnnnntntnntnnntnntntnttttnnntnnttnnnttttttntttntntttnttttnttttttttttttt,, itititiiitiititititititiiiiiitiiititititiiiiiititiitititittttittitititttititttttittttittttittitttttitttttttitttittiiitttitititii cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccanaanaaanaaaaaaananananananananananaananaaaaanaaananaaanaaaaanaaaaaaaannaaaaaaaaanananaaaaaaannanaaaaaanannaanna oooooonlnlnlnlnlnly y y y y y prprprprprprododododododucucucucucuceeeee e
gametes with dominant alleles.

39 Decomposes, consumers and prp oducers all respirrre e to return caaaaaarbbbbbbonononononon dioxiiiiiidddddde to the 
atmosphere. Arrow 2 shows producers taking in caaarbon dioxideeeeee ddddddueueueueueue to
photosynthesis.

40 At pH 5 only trout and perch survives,s, sseae  bass didieses.. FiFishs  eggs are unable to survive 
at pH5, hence no offspring can bbe e prprododuceded..

P4 Answers
1(a) organ X: liver ;

P: hepatic vein ;;
Q: hepatic pporortatal vev in ; 
R: hepatic aartrtere y ;

1(b) any 2 ofof
P has ththinini nener r r wawall // llese s muscular wall than R ;
P has vaalvlvees wwhihilele R does not ;
P has wideer r r lulumen than R;

1(c) any 2 of
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2(a)(iii) palisade mesophyll cell / spongy mesophyll cell / guard cell ;

2(b)(i) any 2 of
rate of photosynthesis increases as temperature rises ;
data quote ;
rate doubles with 10 °C rise in temperature ;

2(b)(ii) any 2 of
photosynthesis involves enzymes;
particles / enzymes have more energy (at higher temperatures) so move
more quickly ;
more frequent collisions between enzyme and substrate ;

2(b)(iii) rate of photosynthesis decrease / stop ;
enzymes denatured / destroyed ;

3(a) line ending either on or in sepal + labelled sepal ;
line ending either on or in anther + labelled anther ;
line ending either on or in stigma + labelled stigma ;

3(b)(i) transfer of pollen grains from anther to stigma ;
between flowers of the same species on different plants ;

3(b)(ii) any 3 of
1 flower D, anther mature / pollen grain produced / present ;
2 flower D, stigma closed / immature ;
3 flower E, stigma open / mature ;
4 flower E, anther withered / no pollen present ; 

3(c) bee land on large petals ;
bee makes contact with anther/stigma + while collecting nectar; 

4(a)(i) 
feature non-smoker smoker

length of cilia long shorter ;
size of air space Wide narrow ;

accept alternative wording ;

actual 
size 

25 mm

nectary
sepal

anther

stigma

stigma
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more frequent collisions between enzyme and substrate ;

2(b)(iii) rate of photosynthesis decrease / stop ;
enzymes denatured / destroyed ;

3(a) line ending either on or in sepal + labelled sepal ;
line ending either on or in anther + labelled anther ;
line ending either on or in stigma + labelled stigma ;

3(b)(i) transfer of pop llenn ggraraininss frfromo  anther to stigma ;
betweeenn flflowowererss ofof tthehe ssame species on different plants ;

3(b)(ii) any 3 of
1 flower D, ananther mature / pollen grain produced / present ;
2 flower D, stigma closed / immature ;
3 flower E, stigma open / mature ;

actual 
size 

25 mm

nectary
sesepapall

anther

stigma

ststigmaa
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4(a)(ii) any two of
Feature non-smoker smoker

size of mucus layer thin / narrow / even 
distribution

thick / wide / uneven 
distribution

bacteria present in mucus few many / more ;
diameter / bronchiole size wide / larger / longer narrow / smaller ;
shape of lumen circular oval ;
number of muscle cells many / more few / less ;
size of muscle cells small large ;
number of cilia many / more / large few / little / less ;

accept alternative wording ;
accept other possible comparisons ;

4(b) insufficient / damaged cilia to sweep mucus ;
bacteria trapped in mucus not removed / stay in / build up in, (lung / bronchiole)
or
mucus / bacteria, will enter alveoli ;

4(c) any two of
carbon monoxide / tar / nicotine / irritants ;;

5a)(i) 1 both axes fully labelled -
‘concentration of sucrose solution / mol per dm3 on x-axis and ‘percentage of 
plasmolysed cells’ on y axis; 
2 all 5 points visibly plotted correctly ; 
3 plotted points joined with smooth lines + not extrapolated beyond first and last plots 
+ graph occupies at least 50% of grid ;

x

x

x

x

concentration of sucrose solution / mol per dm3

percentage of 
plasmolysed 

cells

0.0       0.2           0.4        0.6         0.8       

100

80

60

40

20

x
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y g

accept alternative wording ;
accept other possible comparisons ;

4(b) insufficient / damaged cilia to sweep mucus ;
bacteria trapped in mucus not removed / stay in / build upp inin,, (l(lunungg / brononchchioiolele))
or
mucus / bacteria, will enter alveoli ;

4(c) any two of
carbon monoxide / tar / nicotine / irritants ;;

5a)(i) 1 both axes fully labelled -
‘concentration of sucrose solution / mol per dm3 on x-axis and ‘‘peperccentage of 
plasmolysed cells’ on y axis; 
2 all 5 points visibly plotted correrectc ly ;;
3 plotted points joined with smoooto h liineness + noot t exextrtrapapololatated beyond first and last plots 
+ graph occupies at least 50% off ggriidd ;

x

x

percentage o
plasmolysed

cells

of 

100

8080

60

xx
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5(a)(ii) working shown on graph ; 
value read correctly from working + mol per dm3 (allow ecf); 

5(b) 1 sucrose solution at lower water potential than cell sap ;
2 net movement of water molecules / water molecules move by osmosis from cell 
sap solution into sucrose solution / out of cell ;
3 too much water loss from cell, cell membrane pulls away from cell wall ;

5(c) cells saps at different concentrations / water potential ;

6(a) tree ;
songbird / hawk ;

6(b)(i) any 2 of
doesn’t reach the leaves / tree / intercepted by other objects ;
reflected off leaves ;
not used in photosynthesis ;

6(b)(ii) any 2 of
movement / flight ;
excretion ;
egestion / faeces ;
respiration which releases heat / maintaining body temp / warm blooded ;
hawk doesn’t eat / digest all of songbird (s);

6(c) any 4 of
1 more food produced ;
2 quote from Fig. 6.2 (e.g. 12 000 loaves vs. 1200 portions of meat) ;
3 25 X more mass / 10 X more food products (for wheat);
4 fewer levels in food chain ; 
5 correct reference to herbivore / carnivore + human OR correct reference to primary 
/ secondary + consumer ; 
6 less energy lost / more efficient ; 
7 example of energy not lost (e.g. through movement); 

7(a) 10.00 – 12.00 ;

7(b)(i) any 5 of

state at least 1 trend:
1 plant X lost less water vapour than plant Y from 06.00 to 18.00 ;
2 plant X lost more water vapour than plant Y from 18.00 to 20.00 ; 
Accept plant Y lost more water vapour than plant X over the 14-hour period

reasons:
3 plants may be of different species ; 
4 plant Y + more / faster transpiration ;
5 plant Y + more / bigger leaves ; 
6 plant Y + more stomata / pores / guard cells OR stomata bigger / wider
AW ;
7 plant Y + better / bigger root system / absorbs more water ; 
8 plant Y + thinner (waxy) cuticle ; 
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songbird / hawk ;

6(b)(i) any 2 of
doesn’t reach the leaves / tree / intercepted by other objects ;
reflected off leaves ;
not used in photosynthesis ;

6(b)(ii) any 2 of
movement / flight ;
excretion ;
egestion / faeces ;
respiration which releases heat / maintaining bodyyyyyy tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttememememememememememememmemememememememememmemememememmeemememememememememmemmemmemememmmmemememmememememememmeememeemmmeememeeemememmmemeeeeemeeememmemeeemmememeememmemmmmmememmemeeeeemmmeemeeeemmmmeeemmemmmmeemmemmemmmemmmmememmmmmpppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp // /////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////// wwwwwwawwawwawawawawawawawawwwwwawawawawwwwwwawawwwwwwwwwawwwwwwawwwwwwwwwwwwwwwwwww rmmm bbbbbblooooooodooooo ed ;;;;;;
hawk doesn’t eat / digest all of songbird (s);

6(c) any 4 of
1 more food produced ;
2 quote from Fig. 6.2 (e.g. 12 00000 loaavees vs. 12000 ppororo titions of meat) ;
3 25 X more mass / 10 X more food pproodducts (foror wwheheatat);)
4 fewer levels in food chain ; 
5 correct reference to herbivore // ccarnivovorere  ++ huumam n OR correct reference to primary 
/ secondary + consumer ; 
6 less energy lost / more efficicienent ;;
7 example of energy y not lostt ((e.e.g.g. tthhrough movement);

7(a) 10.00 – 12.0000 ;;

7(b)(i) any 5 of

state att leleasast t t 11 trrene d:d
1 plant X X loloststt llesess water vapour than plant Y from 06.00 to 18.00 ;
2 plant X looststs  more water vapour than plant Y from 18.00 to 20.00 ;
Accept plant Y lost more water vapour than plant X over the 14-hour period
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7(b)(ii) any 4 of

state at least 1 trend:
1 more rapid loss of water vapour from 06.00 to 10.00;
2 rate of water loss slows from 10.00 to 12.00;
Accept water loss increase from 06.00 to 12.00

reasons:
from 06.00 – 10.00,
3 increased + light (intensity) ;
4 increased rate of photosynthesis ;
5 stomata / pores / guard cells + open /wider ; 
6 increased + temperature / heat ; 
7 reference to wind OR increased + air movement ; 
8 decreased + humidity ; 

8(a) any 3 of
double helix ; 
made of nucleotides ;
A joins with T and C joins with G ; 
strands / bases, join / pair up, by crosslinks / hydrogen bonds ; 

8(b) mutation caused by radiation;
or chemicals;
can cause change in gene structure e.g. sickle cell anaemia 
or change in chromosome number e.g. Down’s syndrome

8(c) parental phenotype        Resistant       x      non-resistant
parental genotype Rr              x               rr

gametes             R           r                  r               r

F1 genotype Rr          Rr               rr              rr
F1 phenotype resistant             non-resistant 
F1 phenotype ratio            1         : 1

parental phenotype and genotype ;
gametes ;
F1 genotype ;
F1 phenotype ;
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4 increased rate of photosynthesis ;
5 stomata / pores / guard cells + open /wider ; 
6 increased + temperature / heat ; 
7 reference to wind OR increased + air movement ; 
8 decreased + humidity ; 

8(a) any 3 of
double helix ; 
made of nucleotides ;
A joins with T and C joins with G ; 
strands / bases, join / pair up, by crosslinks / hydydydydydyddydrrrrororoooororoooooooooooorooroororoorooorroorrrrrooooorrrorrrrroroorrororororrrorororrrorrorroorrorrrrooorrrroorr gegegegeggegeeegeegegeegeegegeegeeeegegeegegeegegeeegeegegegegeeeeegeegegegegegeeegeegeegeegegegegegegegegeeegegeggegegegegeegegeeegegegegegegggegegeeegegeggegegeggegeeggeeeegggegeegeggegeeeeggeeegegeeggeeegeeegegeegggg nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn bobobobobobobobobobobooboboboboboboboobobbobobobobobobobobooobobobbbobobooboboobobobooboobobobobobbbobobobbooboobbobobobobobbbbbbobooobobobobooobbooooooobbbobooboooobbobbboooobobbooooooooobbboooobobbobobboboooooboooobbooooob ndndndndndndndndndndndndndndndndndndndndndnnndndndndndndndndnndndndndndndndnndndndndndndndndndndndndndndndndndnnddndndndndndddndnndndnddnndnddnnnndddnnnnddddndddddnddddnddndndddndddddndnddnndnndnnndnnnddnnnnn ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ;;;;;;;;;;;;;;;;;;;;; 

8(b) mutation caused by radiation;
or chemicals;
can cause change in gene structure e.g. sickle cellll anaemia 
or change in chromosome number e.g. Down’s syndrdromome

8(c) parental phenotype        Resistant       x x      non--reresisiststanantt
parental genotype Rr             xx             rrrr

gametes             R           r r                rr               r

F1 genotype Rr   RRRr r  rr rr
F1 phenotypepe rrresesisstatantnt             non-resistant 
F1 phenotypepe ratio           11         : 1

parenntatall phphp enenototypype e anandd genotype ;
gameteesss ;;
F1 genottypypee ;;
F1 phenotyypepep  ;
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P5 answers

2(a)(i)  
piece dimensions / mm Time taken / s

A 20 x 10 x 10

B 10 x 10 x 10

C 5 x 10 x 10

correct dimensions ;
time taken in seconds and decreasing trend ;

2(a)(ii) the bigger/larger the piece of agar, the longer the time taken for the agar to change 
colour ;
accept reverse argument

2(a)(iii) diffusion ; 

2(a)(iv) for faster removal of ; 
waste products / carbon dioxide ; 

OR
for faster absorption of; 
nutrients / oxygen ;

A for named substances oxygen, CO2 , waste products, ions, vitamins, hormones 
(anything small enough to diffuse)
A faster diffusion into and out of cell ;

2(b) 1 cut agar of the same dimensions ;
2 place them in different concentrations of liquid X ;
3 record time taken for each agar to completely change colour ;

2(c)(i) outline clear and continuous + no shading ; 
larger than actual slice, fills at least half the available space + correct proportions ; 

2(c)(ii) 
food test unripe banana ripe banana

starch test large areas of blue black 
colouration

smaller areas of blue 
black coloration / remains 

yellow

reducing 
sugar test

remains blue / green / 
yellow precipitate forms

orange / brick-red 
precipitate forms

correct observations for unripe banana ;
correct observations for ripe banana ;

OR any 2 correct observations 1 mark
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C 5 x 10 x 10

correct dimensions ;
time taken in seconds and decreasing trend ;

2(a)(ii) the bigger/larger the piece of agar, the longer the time takennnnnn fffffforororororor tttttthehehehehehe agaaaaaarr r r r r totototototo cchahahahahahangngngngnn e 
colour ;
accept reverse argument

2(a)(iii) diffusion ; 

2(a)(iv) for faster removal of ; f
waste products / carbon dioxide ; 

OR
for faster absorption ofr ;
nutrients / oxygen ;

A for namede  substances oxygenen,, COCOr 2 2 , waastste prprp ododucucts, ions, vitamins, hormones 
(anything small enough to diffusse)
A faster diffusion into and out t ofof ccelelll ;;

2(b) 1 cut agar of thhee sasameme dimenensisiononss ;
2 place themem in didid ffffere ent t coconcncenentrtratatioi ns of liquid X ;
3 record timme tataken fofor r eaeachch aaaggar to completely change colour ;

2(c)(i) outline clc eaear rr anandd coc ntntininuouous + no shading ; 
larger tthahaannn acacctutuala sslilicec , fills at least half the available space + correct proportions ;

2(c)(ii)
food test unripe banana ripe banana

l f bl bl k smaller areas of blue
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2(c)(iii) less starch in S2 than S1 ; 
more reducing sugar in S2 than S1 ;
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2(c)(iii) less starch in S2 than S1 ; 
more reducing sugar in S2 than S1 ;
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21 The figure shows the female reproductive system.

Which is correct?

E F G H
A cell organ tissue organ system
B cell tissue organ organ system
C tissue cell organ organ system
D organ system tissue organ cell

22 Which of these processes require energy?

diffusion osmosis
A + + 
B - - 
C + - 
D - + 

23 Which matches the large molecule to its basic units?

basic unit large molecule
A amino acids fat
B glucose glycogen
C glycerol glycogen
D starch glucose 

E

FG
H

key:

+ energy required
- energy not required

2018 Sec 4 Science Biology Sa2 - Regent
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24 The figure illustrates the ‘lock and key’ hypothesis of enzyme action.

Which are the substrate, the enzyme and the active site?

substrate enzyme active site
A X Y Z 
B X Z Y 
C Y X Z

D Z X Y 

25 The table shows the amount of certain substances in different blood vessels.

oxygen carbon dioxide digested nutrients
A +++ + + 
B + +++ + 
C +++ +++ +++

D + + +++

key:
+      low amounts
++    moderate amounts
+++  high amounts

Which best represents the hepatic portal vein?

X

Z

Y
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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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29 The figure shows the double circulation of blood.

                            

Which of the following statements is correct?

A Blood vessel 1 carries blood under high pressure.
B Blood vessel 2 is an artery.
C Blood vessel 3 carries oxygenated blood.
D Blood vessel 4 have thick and muscular walls.

30 The figure shows the effect of vigorous exercise on blood pH.

Which statement explains the change in blood pH?

A There is an increase in oxygen levels in the blood.
B There is an increase in carbon dioxide levels in the blood.
C The muscles are undergoing anaerobic respiration.
D The muscles are suffering from aches and fatigue.

1

2
3

4

bl
oo

d 
pH

time /min
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31 In the nervous system, which of the following are NOT considered effectors?

I photoreceptors
II salivary glands
III sensory cells in the skin
IV sphincter muscles of the alimentary tract

A I and III
B II and III
C II and IV
D III and IV

32 The figure shows the blood glucose concentration of two individuals, P and Q.

Based on the figure, which hormone is responsible for regulating the blood glucose 
concentration for individual P and how much is it found in the blood?

hormone involved hormone levels in blood
A glucagon high
B glucagon low
C insulin high
D insulin low

P

Q
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33 Which of the following correctly describes the relationship between genes, DNA 
and chromosomes?

A A gene is a short segment of DNA.
B Base pairing of chromosomes results in the double helix structure.
C DNA is made up of many chromosomes joined together.
D The condensed form of genes is DNA.

34 What causes sickle cell anaemia?

A a change in chromosome number
B a change in the structure of a gene
C a virus infection
D uncontrolled cell division of red blood cells

35 The figure shows a leaf with buds growing from it.

                                             
  
Which row describes the type of reproduction and the genotype of the offspring?

reproduction genotype
A asexual genetically dissimilar
B asexual genetically identical
C sexual genetically dissimilar
D sexual genetically identical

buds
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36 The figure shows the cross section of a flower.

                                                                 

Where does pollination and fertilisation take place?

pollination fertilisation
A 1 2 
B 2 1 
C 1 4 
D 2 4 

37 The figure shows the fertilisation of the human ovum and subsequent 
development.

Which statement is correct?

A Y is an ovum released by the ovary.  
B Z is the zygote.
C Y is implanted into the uterine lining.
D Z is implanted into the uterine lining.

 1

2

3

4

                                                Y                      Z
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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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(c) Table 1.1 shows the number of organelle G in different types of cells.

cell type red blood cell muscle cell skin cell
number of 
organelle G /
arbitrary units

0 1400 200

  
                                                 Table 1.1

(i) Suggest why the red blood cell contains no organelle G.                     [1]

……………………………………………………………………………....... 

……………………………………………………………………………....... 

(ii) Suggest why the number of organelle G between muscle cells and skin 
cells differ in great numbers.                                                               [1]

……………………………………………………………………………....... 

……………………………………………………………………………....... 

2 (a) Fig. 2.1 shows an experimental set-up.  The height of the liquid level in the 
capillary tube was measured at regular time intervals and recorded in Table
2.1. 

                                             Fig. 2.1

capillary tubey
liquid level

Visking tubing
sugar solution X
sugar solution Y
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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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4 Fig. 4.1 shows the internal structure of a dicotyledonous green leaf.

                                                             Fig. 4.1

(a) Name the parts labelled Q and R.                                                                 [2]

Q ………………………………………………….. 

R …………………………………………………..

(b) Describe and explain how chloroplast distribution differs between cell Q and
cell S.                                                                                                            [3]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

S
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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]
                   
……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

                                                      

www.KiasuExamPaper.com

 
284



10

5 (a) A group of scientists created 2 artificial nucleotides, named P and Q.

Fig. 5.1 shows a segment of DNA containing the artificial nucleotides.
       

                                                    Fig. 5.1

(i) State what the letters A, T, G and C represents.                                 [2]

A ………………………………………………. 

T ………………………………………………. 

G ………………………………………………. 

C ………………………………………………. 

P Q

P Q
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(ii) Use the information given in Fig. 5.2 to explain how creating the two 
artificial nucleotides, P and Q, leads to more different types of proteins 
produced.                                                                                             [2] 

……………………………………………………………………………....... 

……………………………………………………………………………....... 

……………………………………………………………………………....... 

……………………………………………………………………………....... 

natural DNA

only 20 different types of proteins 
produced (only some examples 

shown here)

P Q

P Q

DNA with artificial 
nucleotides

more than 20 different types of 
proteins produced (only some 

examples shown here)

Fig. 5.2
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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    …………………………………

www.KiasuExamPaper.com
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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) Oxyhaemoglobin is formed when oxygen binds to haemoglobin.  

Fig. 6.2 shows how the concentration of oxyhaemoglobin changes during 
exercise.

                                                    Fig. 6.2

Explain why the concentration of oxyhaemoglobin in blood rises and falls as 
shown in Fig 6.2.                                                                                          [4]

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

time /min

ox
yh

ae
m

og
lo

bi
n 

co
nc

en
tr

at
io

n 
/a

rb
itr

ar
y 

un
its
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7 (a) Fig. 7.1 shows how a human eye responds to bright light with and without 
the administration of a drug, which targets the circular muscles. 

                                                      
                                                     Fig. 7.1

Using Fig. 7.1 and your knowledge of the eye and the nervous system,
describe how the eye’s response to bright light differs with and without the 
drug.                                                                                                             [6]  

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

time /s

%
 p

up
il 

co
ns

tri
ct

io
n

key:
          without drug
           
           with drug

5.0       10.0     15.0      20.0     25.0    

50
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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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8 (a) Fig. 8.1 shows the change in average global temperature from 1880 to 2004.

                                                       Fig. 8.1

One of the main cause of the current global warming trend is the increase in 
carbon dioxide emission caused by human activities.

Suggest possible reasons for the trend in average global temperature shown 
in Fig. 8.1 and explain the effect increasing carbon dioxide emission will have 
on the carbon cycle.                                                                                      [6]

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

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

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….……………………… 

……………………………………………………………….………………………

year

av
er

ag
e 

gl
ob

al
 te

m
pe

ra
tu

re
 /

C
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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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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 mitochondrion [1]

(ii) H nucleus [1]

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

(i) F controls movement of substances in and out of cell [1]

(ii) G site where energy is released / site of aerobic respiration [1]

Reject: ‘produce energy’

www.KiasuExamPaper.com

Fig. 1.1

(a) Name the following labelled orgaganen lles aass shshowownn in Fig. 1.1.         [2]

(i) G mitttttttttttttocococococccococococcocococoocoococo hooohohooooohoohohohooooohh ndnnndndndndnnndnndnnndnnndnnn riiiiiionononononononononononononooononononnnnnn [1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[111111]]]]]]]]

(ii) H nuuuuuuuuuuuuuuuuuuuuuuucleueeeeeeeeeeeeeeeeeeee s ssssssssssssssssss [1]

(b) State ththe e fufunctitionon ofof tthehe oorganelles labelled   [2]

(i) FF cococococococoocococcocococococoocococococc ntntntntntntntntntntntntntntntnntttrorororororororoororororororororoooolslslslslslsslssslslssslslslllsl mmmmmmmmmmmmmmmmmovement of substances in and out of cell [1]

(ii) GG site where energy is released / site of aerobic respiration [1]

Reject: ‘produce energy’
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(c) Table 1.1 shows the number of organelle G in different types of cells.

cell type red blood cell muscle cell skin cell
number of 
mitochondria / 
arbitrary units

0 1400 200

Table 1.1

(i) Suggest why the red blood cell contains no organelle G. [1]

Red blood cell has no cytoplasm and organelles in order to
contain more haemoglobin. [1]
or
Red blood cells exchange substances with its surroundings
through passive transport and hence do not carry out aerobic
respiration. [1]

(ii) Suggest why the number of organelle G between muscle cells and skin 
cells differ in great numbers.                                                               [1]

Muscle cells has many more organelle G than skin cells as they 
carry out more aerobic respiration to meet the cells’ energy 
needs.  [1]
or
Muscle cells require more energy for movement. [1]

2 (a) Fig. 2.1 shows an experimental set-up.  The height of the liquid level in the 
capillary tube was measured at regular time intervals and recorded in Table 
2.1. 

Fig. 2.1

capillary tube
liquid level

Visking tubing
sugar solution X
sugar solution 

www.KiasuExamPaper.com

(i) Suggest why the red blood cell contains no organelle G. [1]

Red blood cell has no cytoplasm and organelles innnnnnnnnnn ordedededededededededederr rrrrrrrrr to
contain more haemoglobin. [1]
or
Red blood cells exchange substances withhhhhhhhhhh iiiiiiiiiiitststststststststststs sssssssssssurururururururururururrounnnnnnnnnnndididididididididididingngngngngngngngngngngsssssssssss
through passive transport and hence do nnnnnnnnnnnototototototototototot cccccccccccarrrrrrrrrrrrrryryryryryrryrr  outtttttttttt aaaaaaaaaaaerererererererererererobobobobobobobobobobobicicicicicicicicicicic
respiration. [1]

(ii) Suggest why the number of organeelllllllll eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG bebebebebebebebebbebebebebebebebbebebbbeeebeebebebebebebebbebebebebbebebbebebebebebebebebebebebebebebebebebebbebebebebebebbebbebebeebebebbbbebeebebebebebebebebebebeebebebeebeebebeebebeebbbeeeebeebeeebbbbeebbbbebbebbbbbeebebbebebebbeebeebbbbeeeeebbetwtwtwtwtwtwtwwtwwtwtwtwtwtwtwtwtwtwtwtwtwtwtwtwttwwtwwtwwwwwwtwwtwtwwwwttwwtwwwtwwtwtwtwtwtwtwwtwtwtwtwtwwtwwtwwwwwwtwtwwtwtwtwwtwwwtttwwwtwttwttttwwtwwwttttwtwwwwtwtwwwwwtwtwtwtwwtttwtwwwwtttttwtwwwwtwttwwwwtttttwwwwwwwwwwtwwtwtwwwwwwwwwwwwwwwwwwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnnnn mmmmmmmumumumummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm scscscsclelelele ccccelelelellslslsls aaaannnnd skin
cells differ in great numbers.                                                            [1]

Muscle cells haaaaaaaaaassssssssssssssssssssssss mamamammamamamamamamamamamamamaaaaaaaaaanynynynynynynynyynynynynynynyyyynyn mmmmmmmmmmmmmmmmorooooooooooooooooooo e orgagagagagagagagggagagagagagagaggaaanennnnnnnnnnnnnnnnnn lle G than ssssssssssskkkiikkkikk nnnnnnnnnnn cells as they 
carry out moreerererererererererrerrerrrererrrrrr aaaaaaaaaaaaaaaaaaaaaaaerererererererererererrrereeerrobobobobobobobobobobobobboboboobbobobobobobiciiiiiiii rrrrrrrrrrrrrrrreseseseseeeeeeeeeeeeee pipppppppppppppppppppp rationonoonoononononononoooooononoonooo  to meet theeeeeeeee cccccccccccelelelelelelelelelelells’ energy 
needs.  [1]
or
Musccccccccccccccccccccccle ceeleleleleleleeeleleleleleelelelelelee lslllllllllslslll  requiiuiuiuiuiuiuiuiiiiiuiuiuiuiiu rerrrrrrrrrrrrrrr mmmmmorooooooooooooooooooooooo eeeeeeeeeeeeeeeeeeeeeee enerrrrrerrrererererrerrererergyygygygygygygygygygygygygygygygygygygygygygygg fffffffffffffffffffffororororororororororororororororororrorororoo mmmmmmmmmmmmmmmmmmmmmovooooooooooooooooooo ement. [1]

2 (a) Fig. 2.1 shows an experimmentaall sesett-upup. TThe height of the liquid level in the 
capillary tube was measusurered d atat rregegulularar ttimi e intervals and recorded in Table 
2.1.

eccapillary tube
liquid level
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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]

Mark points:
Correct scaling - at least ¾ of graph paper [1]
Correct axes with labels and units [1]
All points plotted correctly [1]
All points joined with a smooth curve, with no extension past
points [1]

(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: 40 % sugar [1]

sugar solution Y: 10 % sugar [1]

accept any answer that shows sugar solution Y has higher water 
potential, provided difference is not too narrow (less than 5%)

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

The height of the liquid level in the capillary tube increased, 
suggesting that water molecules moved from sugar solution Y to 
sugar solution X by osmosis [1]. 
During osmosis, water molecules move from a region of higher 
water potential to that of a lower water potential [1].
Hence the concentration of sugar solution X is higher than that of 
Y [1]

Mark points:
Suggests osmosis has occurred [1]

www.KiasuExamPaper.com

Table 2.1

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

On your graph, use appropriate scales, label the axaxaxaxaxaxeseseseseses aaaaaandndndndndnd ddddddraw a curve
of best fit.                                                                                        [4]

Mark points:
Correct scaling - at least ¾ oooooooooooof ffffff graphhhhhhhhhhhhhhhhhhhhhh ppppapaaapapapapaaaapapapapapapapappapapapapapaaaapaapapapapapaapapapapapaaaaapapapapaapaapapapapapapapppappapapapappappapapppppappapapappappppaapaaaaapaapaaaappaaappaaaapappppaaaapppaaapaaaaap pepepepppppepepppepepepepepepepepepepepepepeepppppepepeeepeppeppepepepepepepepepppppeepepepepepepepeppeppppeepeepepepppppppppepepepepeppppppepepeepeeepepppppeeepepepeppepeppepeppeppeppppppepepepeppepeeeppepepeppeepeeppeeppppeppepppppppppppp rrr rrrr rr rr rrrrrrrrrrrr rr rrrrrrrrrrrrr r r rrrrr rrrrrrr rrrrrrrrrrrrr [1[1[1[1[1[11[1[1[1[1[1[1[1[111[1[1111[11[1[1[1[11[1[1[1[[1[11[1[1[1[1[1[1[1[1[1[1[[1[[1[1[1[11[[[[[1[1[1[1[1[1[[[[[[1[1[1[1[[[[[[[[[1[[[[[[[[[11[1111[1[11[1[1[1[1[1[111[1[1[111111[11[111[11111[11[[[[[[[[[[[[ ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
Correct axes with labels andndndndndndndndndndndnndnddndndnndndd uuuuuuuuuuuuuuuuuuninnnnnnnn tstststststststststststststststststststsstssssssssssssssssssstsssssssssssssssssssssssssssssssssssssssss [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[1]1111]1]1]]]1]11111]1]1]1]1]11]]]1]1]1]]]]]1]1]]]]1]]]]1]1]1]1]]]]1]1]1]1]]]1]]]]1]1]1]1]]]1]1]]1]]]]1]1]11]1]1]1]]1]]]1]1]1]11]]]1]]1]]1]1]1]1]1]1]]1]1]1]1]]1]]]]]1]]11]]]111111111111111111111111111111111111]
All points plotted correrereerereeeereerererereeectly [1]1]1]1]1]1]1]1]1]11]1]1]1]1]1]1]]1]]]]]
All points joined withthttthtthtththththtthtthtttth aaaaaaaaaaaaaaaaaaaa smootototototootootoootooototooottthhhhhhhhhhhhhhhh curve, with nonononononoononononononononoonono extenenenenenenenenenenenenenenenennsisisisisissisisssssisisssis on past
points [1]

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

sugar solution X: 404040404044040440404044044044040404040 % % suugagarr [1[1]]

sugar solution Y: 10101010101010101010101010100101101000 % % sugagarr [1]

acacacacaacacacacacacacaacacacccececececececcecececececececececececceeeeeeeeptptptptptptptptpttptttptptttpttp  any aaaaaaaaaaaaaaansnsnsnsnsnsnsnsnsnsnnsnsnsnsssnsnn wewewewewewewewewewewewewewewwewewwewwwwewer rrrrrrrr thtttttttttttttttt at shows sugar solution Y has higher water 
popopopopopopopoopopoooooooootetteteteteteteteteteteteteetttt ntiallllllllllllllll, prprprprprprprprprprprprpppppppppp ovovovovovovovovovovovovoovovovvovoovo ididididididididididdiddidididddididddededededededdededdededededededededededddee dddddddddifference is not too narrow (less than 5%)

(iiiiii)) ExExplplp aiainn yoyourur answer for part (ii) above.        [3]

ThThThThThThThThThTThThThThThThThThThThThThThhT e ee e e ee eeeeee eee hehhhhhhhhhh ight of the liquid level in the capillary tube increased,
susususuusuussuggesting that water molecules moved from sugar solution Y to 
sugar solution X by osmosis [1].
During osmosis water molecules move from a region of higher
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Suggests movement of water molecules from higher water potential to 
lower [1]
Compares sugar concentration/water potential of X and Y [1]

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 8.0 [1]

Table 3.1

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

lipase [1], substance P/bile [1], temperature of 37 C [1]

omits value for temperature – deduct ½ m

(b) Identify substance P.  [1]

bile [1]

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

Emulsification [1]
Big fat globules are broken up into smaller fat droplets [1]

Omits name but states ‘emulsifies’ – award 0.5m

i / i

www.KiasuExamPaper.com

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 8.8.8.8.8.8.0.0000

Table 3.1 shows the results obtained.

tube
condition

pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppHHHHHH oof 
mmmmimimmimimmmmimimimmmmimimimimimmmmmmmmmmmmmmmmmmmmmmm xtxtxtxtxtxtxxxxxxxxx ure 
afafaaaaaaafaafafafafafafffafafafafaafaffaaaafafafaaaaaffaaafafaaaaafafffafafafffaffafaaaaaaaaafafaaaaaaaaaafafafffaaaafaaaafaafaaaaaafaaafaaaaaaffffaaffa teteeeeeeeeer r rrrr 10 

mimimimimimmimmmmmmmmmm nnnnnn

amount 
of lipase
added

/mg

amount 
of fat

added
/mg

amount of 
substance
P added

/mg

temperature e e e e e 
/ C

A 0 4 0 37 888888.000000
B 0 4 5 3733 888888.000000
C 10 4 5 377 5.5 55
D 10 4 0 0 3737 7.0
E 10 4 5 5 7575 8.0 [1]

TaTablblee 33.1.1

(a) Based on ttthehe rreesultsts inn TaTablblee 3.1, list the conditions necessary for most fat
digestion.n.                                                                                                   [3]

lillllllllllllllllll papapapapapapapapapappapaapaapapapapaapp seseseeeeeseseseseseseeeeseeeeeeee [1]1]1]1]]1]1]1]1]1]]11]1]]11111 ,,,,,,,,,,,,, sususususususususuususususuuususubsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbsbssbsbstatatatatatatatatatatatatataaaatatattaancnnnnncncncnnncnnncncnnnnn e P/bile [1], temperature of 37 C [1]

omitititititititititititititiitttts sssssssssss vavvvvavavvvavvvvvvvvvvv luuuuuuuuuuuuuuuuuuuue eee e eeeeeeeee eeeeeeeee fofofffffffoffofffffff r temperature – deduct ½ m

(b) Identify substance P.  [1]
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(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]

Lipase was denatured at 75 C, losing its active sites [1]
No enzyme-substrate complex formed as shape of enzyme active site 
changed and is no longer complementary with that of the substrate. [1]

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

fatty acids [0.5] and glycerol  [0.5]

4 Fig. 4.1 shows the internal structure of a dicotyledonous green leaf.

Fig. 4.1

(a) Name the parts labelled Q and R. [2]

Q palisade mesophyll cell [1]

R xylem [1]

(b) Describe and explain how chloroplast distribution differs between cell Q and
cell S.                                                                                                            [3]

There are more chloroplasts in cell Q than S [1]
Cell Q is nearer to the upper epidermis [0.5] and hence gain more 
sunlight than cell S [0.5]

S

www.KiasuExamPaper.com

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

fatty acids [0.5] and glycerol  [0.5]

4 Fig. 4.1 shows the internal structure of a dicotyledonous greeenen lleaeaff.

Fig. 4.1

(a) Name the pparartsts llababelellel d Q and R. [2]

Q papapapapapapapapapapapapapapapapapappaapapaalilililililililililiililiilililill ssasasasasasasasasasasasasasaasasssss deededeedededededeededeeeedee mesophyll cell [1]

R xyleeeeeeeeeeeeeeeeeeeeeem mmmm [1]

S
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This leads to increased rate of photosynthesis as more light is trapped 
by chlorophyll for conversion of light energy into chemical energy. [1]

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

diffusion [1]

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

Long and hollow (with no protoplasm and ‘end-walls’) [1] 
This reduces resistance to water flowing through the xylem vessel /
ensure there is no obstruction to water flow[1]
Walls are thickened with lignin [1]
To prevent collapse of the vessel / provide mechanical support [1]

5 (a) A group of scientists created 2 artificial nitrogenous bases, named P and Q.

Fig. 5.1 shows a segment of DNA containing the artificial nitrogenous bases. 

Fig. 5.1

(i) State what the letters A, T, G and C represents. [2]
A adenine [0.5]
T thymine [0.5]
G guanine [0.5]
C cytosine [0.5]

P Q

P Q

www.KiasuExamPaper.com

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

Long and hollow (with no protoplasm and ‘end-walls’- ) [1[1[1[1[1[1[1[1[1[1[1]]]]]]]]]]]
This reduces resistance to water flowing through theeeeeeeeeee xxxxxxxxxxxylyyyyyyyyyy ememememememememememem vessel /
ensure there is no obstruction to water flow[1]
Walls are thickened with lignin [1]
To prevent collapse of the vessel / provide mechchchchchchchchchchchanananananananananananicccccccccccalaaaaaaaaaa  suppppppppppppopopopopopopopopopoportrtrtrtrtrtrtrtrtrtrt [1[1[1[1[1[1[1[1[1[1[1]]]]]]]]]]]

5 (a) A group of scientists created 2 artificial nitrogogogoggggggggggggggggggggggggggggggggggggggggggggggggggggeenenenenenenenenennenneneneneneenenennennnenennenenennnnnennenenenenenenennneneeennenennenennenennneeneneeeeeeeneeenneeeeneeeeneneeeeeeeeeeeeeneeeeeneneeeeeneeeennnneeeeeennnnnnneeennouououououoouuououououououooououououououououoouoouuououououoouououououuouououououooouoouoooououoooouuouoooouoooouooououuooouooouuouououoououuouououuoooououououoououuuoooouuuuoououooooouuouuuuuoouoouuuuuuuoouuuuouuuuouuoouuuuuussss ssssssssssssss s sssssssssssssssssssssssssssssssssssssssss ssssssssss ssssssssssssssssssssssssssss bababababababbabbabaababababababababaaabababbabbabababababababababbbbbababbabbababbababababbabbbbabababababababbbababababababababbbabbbbababbababbabababbabababababaababababababaababaabababbbbbaabababbababaaaabaaababaabbbababaabaaaaabbaaaabbbaabbabbbbbabbbbbabbbbbbbbaabababaaseseseessss ss, naamemedd PP ana d Q.

Fig. 5.1 shows a segment of DNA containinnggggggg thththththththhththththththththhhhhhhththtththththththththththhhhhhhhthththhhhthhthhhhththhhththhthttthhththththhtttthththhttttthtthttttttththththtttththththttthttthtththtthhhhhhhhhhhhhhhhthhhhhhthhhhtheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee arararaaaaararaararararaararaararararrararaarararaaraaraarararararraaaraarrarrrarrraaraaraarrrrararraraaarrrrrrraaaaarrrarararaaaarrrrraraaarrrrararrrraraaaararrrraaarraaaaaaaaaaaaaaraaaraaaaraaa tttttititittttitititttttttitttitttitittttitttttttttttttttttttttttttttttttttttttttttttititiititititititittiitittttt fififififififififififififififififififififififfffififfffff ciaaaal nititititrrrrogenonononousususus bases.

Fig. 5.1

P QQ

P Q
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(ii) Use the information given in Fig. 5.2 to explain how creating the two
artificial nucleotides, P and Q, leads to more different types of proteins
produced.                                                                                             [2]

Nitrogenous bases form part of a nucleotide molecule [0.5], 
where many are joined together to form a gene [0.5]
Since each gene codes for a specific protein [0.5],
creating two new nitrogenous bases will lead to more diversity 
of genes with different nucleotide sequence and hence more 
diverse selection of proteins.  [0.5] 

mark points:
mentions gene codes for protein [1]
mentions more variety of nucleotides leads to increased variety of 
genes [1]

natural DNA

only 20 different types of proteins 
produced (only some examples 

shown here)

P Q

P Q

DNA with artificial 
nucleotides

more than 20 different types of 
proteins produced (only some 

examples shown here)

Fig. 5.2

www.KiasuExamPaper.com

NNNNNNNNNNNNNNNNNNNNNNNititititittititititititittitttitititttrrrorrrrrrrrrrrrrrrr gegegegeegeegegegegegegegegeggegeggenononnnoononononoononnonononononnonn us bases form part of a nucleotide molecule [0.5], 
whwhwhwhwhwwhwwwhwhwhwwwhwhwhwhwwwwwhw ererererererererererererererereererererere eeeeeeeeeeeeeeeeeeeee many are joined together to form a gene [0.5]
SiSiSSiSiSiSiSiiSiSiSSSiSiSSiSiSiSiSiSiSiSSincnnnnnnnnnnnnnnnn e each gene codes for a specific protein [0.5],
creating two new nitrogenous bases will lead to more diversity 
of genes with different nucleotide sequence and hence more 

natural DNA

0 different types ofof pproroteteiinssonly 20
produced (only somome e exexamampples produ

shown heherere))

P QQ

P QQQ

DNA withh aartrtificciaial
nucleoeotitidedess

mmore than 20 different types of 
proteins produced (only some 

examples shown here)

Fig. 5.2
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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  Nn  [1]

child    nn  [1]

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

Both parents are heterozygous for the trait [1] and hence disease 
is not expressed.

www.KiasuExamPaper.com

Fig. 5.3

(i) Usingg susuititabablee lletete ters, suggest the genotype of the [2]

fafaththerr NnNnNnNnNnNnNnNnNNnNnNnNnNnNnNnNnNnNnNNnNn  [1]

chchilildd    nn  [1]

(ii) Explain why the parents are not affected by the disease. [1]
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(iii) Use a genetic diagram to work out the chance of the child having
Niemann-Pick disease.                                                                          [3]

Phenotype of parents          healthy         X       healthy
Genotype of parents          Nn    X       Nn
Gametes            N     n    N    n

Genotype of offspring        NN        Nn      Nn      nn
Phenotype of offspring       healthy healthy    healthy   diseased  
Phenotypic ratio     3 healthy : 1 diseased

The child has a 25% chance of having Niemann-Pick disease. 
[1]

Replaced genetic cross diagram with Punnet square – max 2 m

1m

1m

www.KiasuExamPaper.com

(iii) Use a genetic diagram to work out the channncececececece ooooooff f f f f thttttt e chchchchchchiliiiii d hahahahahahavivvvvv ng
Niemann-Pick disease.                                                                          [3]

Phenotype of parents          healtltltltltltltltltltltltltltltltltltthyhyhhhhyhyyhyhyhyhyhhyhyhyhhyhyyhyhyyhyhyhhyhyhyhyyhyhyhyyyhyhyhyhhyhyhyhyhyhyhyhyhyhyhyhyhyyhyhyhyyhyhyhyhhhyyyhyhyyyhyhhyhhyhyhyyyyhyyyyhyyhyyhyhyhhyyhhhhhhhhhhhyhhhhhyhhhhyhyhyyhyhyyhyhyhyyyyhyyhyyyhyyyyyyyyyyyyyyyyyyyyyyyyyyy     XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX   hheaeaeaeaeaeaeaeaeaeaeaeaeaeaeaealtltltlttltltltltltltltlttltlthyhyhyhyhyhyhyhyhyhyhyhyhyhyyhyhy
Genotype of parents          NnNnNnNnNnNNnnnNnNnNnNnnNnNnNnnNnnNnnnnnnnnnnNNn    XXXXXXXXXXX XXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX X XX X X       nNnNnNnNnNnNNnNnNnNnNnNnNnNnNnnn
Gametes             n     

Genotype of offfffffffffffffffffffffffffffffffffffffffspspspspspspspspspspspspspspspppsppriririrrrririririririrririririrringngngngngngngngnggngngngnggngngngggng        NN        Nn      NnNnNnNnNnNnNnNnNnNnNnNnNnNnnNnnnNn      nn
Phenotype offffffffffffffff offffffffffffffffffffffffffffffff springngngnggngngngngngngngngngngngngngg     hhhhhhhhhhhhhhhhhheaeeaeaeaeeaeaeaeaeaeaeaeaeeaeaeeaeaeaeaealtltlttlttltltltltttltlttltltlttl hyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyyy heaaaaaaaaaaaaaaaaaaltltltltlltltltltltlltltltlltltltttttthy    heeeeeeeeeeeeealalalalalalalalalalalalalalalaa thththththththththththtththththtt y   diseased  
Phenotypyyyyyyy ic ratatatatatatatatataataatatataatatatattioioioioioio    333333333333333333 hhhhhhhhhhhhhhhhheaeeeeeeeeeeeeeeee lthy : 1 diseased

The eee e eeeee eeeeeeeeeeee chchchchchchchchhchchchchchchhhhchhhhhiliililiililililililililllllddd hahahahahahahahhahahahhahahhhhahahaas aaaaaaaaaaaaaaaaaaaaaa 2525252525252252525252525252525222525555% %%%%%%%%%%%%%%%%%%%%% chchchchchchchchchchchchchcccccccc annnnnnnnnnnnnnnnnnnceccecececececececececececececececeeeecee ooooooooooooooooooooof ff fff fff ffffff fffffffffff hahahahahahahahahahahhahhahahahaahahahahaahavivvvvivivivivivvivivivvivvvivvvvvv ng Niemann-Pick disease. 
[1[1[1[1[11[11[111111111]]]]]]]]]]]]]]]]]]]]

Reeeeeeeeeeeeeeeeeeeeplppppppppppppppppppp acacaacacacaaaaacacacacacacaacacaceddddddddddddddddddddd gggggggggggggggeneeeeeeeeeeeeee etic ccccccccccccccccccccrorororororororororororooorororororooorrr ssssssssssssssssssssssssssssssssssss ddddddddddddddddddddddiaaagrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgg amamamaamamaamamamammamamamamamaammaaa wititittitititiitititititititii h Punnet square – max 2 m

nnnnnnnnnnnnnnnnnn  N  NNNNNNNNNNNNNNNNNNNNNNN   
1mm

1
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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]
Any 2 of:
Wall of alveolus is one cell thick [1] to provide a short diffusion 
distance for gases, hence ensuring a faster rate of diffusion. [1] 
A thin film of moisture covers the inner surface of the alveolus [1] to 
allow gases to dissolve in it. [1] 
Walls of alveoli are richly supplied with blood capillaries [1] so that the 
flow of blood in the capillaries maintains the concentration gradient of 
gases. [1] 
Max 4m for above

Tar [0.5] in cigarette smoke increases the risk of emphysema, reducing 
gaseous exchange in the alveoli [0.5]
Carbon monoxide [0.5] in cigarette smoke binds irreversibly with 
haemoglobin to form carboxyhaemoglobin, reducing ability of red 
blood cells to carry oxygen. [0.5]

www.KiasuExamPaper.com

Fig.g. 66.1.1

Using Fig. 6.1, describe anandd exexplplaiainn hohow w oxygen is rapidly absorbed into the 
blood.
Suggest hoh w w ththee absosorprptitiono  and transport of oxygen will be affected by 
cigarette smsmokoke.

[6]
AAAAAAAAAAAAAAAAAAAAAAny 2 of:fffffff
WaWaWaWaWWaWaWaWaWaWaWaaWaWaWaaWaaWaWaWaWall oooooooooooooooooooooooof alalalalalalallalalalaalalalalalalalala veveveveveveveveveveveveveeolooooooloooooooloooooo usususususussususususususussususuusussususs iiiiiiiiiiiiiis one cell thick [1] to provide a short diffusion 
didddddiddidd stststststststststststststststststststsstsstanaaaaaaaaaaaaaaaaaaaaaaa cecececececececececeececececececeecececcece ffffffffffffffffffffororororororoorororoororoororrroororor gggggggggggggggggggggasaaaaaaaaaaaaaaaaaaaaaa es, hence ensuring a faster rate of diffusion. [1]
A thththththththththththththhhthhhhhhhinininininininininininininiinnininniininn fffffffffffffffilllllllmmmmmmmmmmmmmmmmmmmmmmm ofoooooooooooooooo  moisture covers the inner surface of the alveolus [1] to 
allowwwwwwwwwwwwwwwwww gagagagagagagagagagagagagagagagaagagagagagagg sesssssssssssssss s to dissolve in it. [1] 
Walls of alveoli are richly supplied with blood capillaries [1] so that the 
flow of blood in the capillaries maintains the concentration gradient of 
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(b) Oxyhaemoglobin is formed when oxygen binds to haemoglobin.

Fig. 6.2 shows how the concentration of oxyhaemoglobin changes during
exercise.

Fig. 6.2

Explain why the concentration of oxyhaemoglobin in blood rises and falls as 
shown in Fig 6.2.                                                                                          [4]

During exercise, more energy is needed due to increased muscle 
contractions [1]
Hence more oxygen is taken in to increase aerobic respiration (so as 
to meet the increased demand for energy) [1],
leading to a rise in oxyhaemoglobin concentration.
After exercise, oxyhaemoglobin concentration remains high as oxygen 
is taken in to repay oxygen debt incurred during exercise [1].
It slowly decreases to original levels when oxygen debt is fully repaid 
[1].

Other mark points for consideration:
Explains how oxyhaemoglobin increases due to more oxygen binding to 
haemoglobin – 1m
Mentions ‘stopped exercising/body resting/recovering from exercise’ – 
award 0.5 m
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Fig. 6.22

Explain why the concentrration ofof ooxyxyhahaememoglobin in blood rises and falls as 
shown in Fig 6.2.                                                                                    [4]

DDDDDDDDDDDDDDDDDDDDDuring exexexexexexexexeexexexexexexexexexxxexerererrrerrerererrrrrrrrrrrciciciccicicciciccciccccicciccciciseeseseseeseseeseseseseessssssssss , mooomomomooooomoomoomoomoomoomom rerererererererereererereerererererererrerr eeeeeeeeeeeeeeeeeeennnnennnnnnnnnnnnnnnnnnn rgy is needed due to increased muscle 
cocccccccccccccccccc ntntntntntntntntntnttnttttntttrarararararrarararararrarararararararaactcccccctctcctcccccctionsnsnsnsnsnsnsnsnsnsnsnsnsnssnsnnsnsnsnsns [1]
HeHHHHHHHHHHHHHH ncccccccccccccccccce eeeeeeeeeeeeeeeeeeeee mommomomommoomomomomomommomommmmmmmmm re ooooooooooooooooooooxyxyxyxyxyxyxyxyxyxyxyxyxyxyxyyxyxyxyxyxyyxxyxygegegegegegegegegegegegegegegegeeeegegeg nnnnnnnnnnnnnnnnnnnnnn issisisisissisisisisisisisisisisisisissss taken in to increase aerobic respiration (so as 
tooooooooooooooooooooo  meet theeeeeeeeeeeeeeeeeeeeeee incncncncncncncncncncncncncncncncncncncncncncncncncrrererererereeererererererererererereerreasasasasasasasasasassasasasasssasasasasassededededeedeededededeeedeeeeeee  demand for energy) [1],
leleleleleleleleleleleleleleleleleeeeeadadadadadadadadadadadadadadadadadadadadadadininninininninininininnininininnnniniinng ggggggggggggggggg tototototototototototottotottototottoototooto aaaaaaaaaaaaa rrrrrrrrrrrrrrrrrissississsisisssisissssisssssssse eeeeeeeeeeeeeee iniiiiiiiiiiiiiiiii oxyhaemoglobin concentration.
Afffffffffffffffffffftetetetetetetteteteteteteteteteteeteteteteteer rrrrrrrr rrrrr exexexexexexexexexexexexexexexexeexexexexe ereeeeeeeeeeeeeeeeee cicccccccccccccc seseseseseseseeesesesesesseseeesesess , oxyhaemoglobin concentration remains high as oxygen
is takakakakakakakaaakakakakakaakakakakakakkeneneeneneneneneeneneneeneeneeenenenen iiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnn tottttttttttttt  repay oxygen debt incurred during exercise [1].
It slowlwlwlwllwlwlwlwlwlwlwlwlwwwlwlwlwlwlwllww y yyyyyyyyyyyy decreases to original levels when oxygen debt is fully repaid 
[1].
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7 (a) Fig. 7.1 shows how a human eye responds to bright light with and without 
the administration of a drug, which targets the circular muscles. 

Fig. 7.1

Using Fig. 7.1 and your knowledge of the eye and the nervous system, 
describe how the eye’s response to bright light differs with and without the 
drug.                                                                                                             [6] 

When the drug was administered, the pupil took a longer time, 25s to 
constrict 50% of its size, compared to without drug, 2.5s.  [1]

In bright light, an increase in light intensity stimulates the 
photoreceptors in the retina, which then produce nerve impulses. [1]
The optic nerve transmits the nerve impulses to the relay neurone in 
the brain [0.5], which then transmits the nerve impulses to the motor 
neurone. [0.5] 
The motor neurone transmits the nerve impulses from the brain to the 
effector, muscles of iris.  [1]
The circular muscles contract and the radial muscles relax [0.5]. The 
pupil constricts, reducing the amount of light entering the eye. [0.5] 

In the presence of the drug, the nerve impulses are transmitted to the
muscles of the iris, but the circular muscles are slower to 
react/impaired, causing pupil to take a longer time to constrict.  [1]

time /s

%
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key:
without drug

with drug

5.0   10.0   15.0  20.0   25.0 

50
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Fig. 7.1

Using Fig. 7.1 and your knowledge of the eyeyeyeyeeeeeeeeeeeeeeeeeeeeeeeeee and ttthhhe nnnnervovovovousususus system, 
describe how the eye’s response to bright t light differs wwithth andd without the 
drug.                                                                                                             [6]

When the drrrrrrdrrrdrrrrdrrrrug wasasasasasasassassasssssssssss admmdmdmdmdmdmdmdmdmdmmdmdmdmdmmmdmdmmmininninnininininninininininininininininisisisisssssssisissssssssssssstettettttttttttttt rrrerrrrrrrrrrrrrrrrrrr d,dddddd tttttttttttttthehhhhh ppppppppppppppppppppppppppupupupupupuppupupupupupuppupupupupuupupupupuppiliililililililillillililii tttttttttttook a longer time, 25s to
constrict 5555555555555555555555550%%%%%%%%%%% ooooooooooooooooooooooof fffffffff its sizeezeeeezezeezeeezeeezeeezeeee,,, compmpmpmpmpmpmpmpmpmpmpmpmpmpmpmmpmpmpmpmppmpmpmpm araaaaaa ed to oo ooo wiwiwiwiwiwiwiwiwiwiwiiwiwiwiwiwiwiwiwiwiwwwiww ththththththththththththththththththhththhthht ououououououououoouououuouoouououoououuouuut tttttttttttttttttttt drug, 2.5s.  [1]

Innnnnnnnnnnnnnnnnnn brighggghggghghghggghggghghggggggght ttttttttttttttttttt liiiiiiiiiiiiiiiiiiiiighghghhghghhghhhghhhghghhghhhhht, an ininininininininininininininininiinnnnnncrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrccrccrrcreaeeeeeeeeeeeeeeee sesesesesesesesesesesesesesesesseseseseseee in light intensity stimulates the 
phpphphphppphphphpppphphphppppphp otoreccccccccccccccccccepepepepepepepepeppepepeeeeeeeeee totototototototottotottootototttottot rssrssrsrsrsrsrsrsrsrsrsrsrssrrsrsrsrssrsrs in thhhhhhhhhhhhhhhhhhhhe eee e eeeeeeeee eeeeee e rerererererereerererrerererereeeeeeeetitititititititititititititittttittt nnnnannnnnnnnnnnnnnnnnnn , which then produce nerve impulses. [1]
ThTTTTTTTTTTTTTTTT e opopopopopopopopopopopoopopopopopopopopopptittttttttttttttttt c nenenenenenenenenenenenenenenenennenenenen rve trtrtrtrtrrtrtrtrtrtrtrtrrtrtrtrrtrtrtt ananananaanananananananannanananananananananna smsmsmsmsmsmsmmsmsmssmsmsmmsmsmsmsmsmsmssmitititittittitititititititittittititti s ss sssssssssssssssssss ttthttttt e nerve impulses to the relay neurone in 
thtttttttttttttttttt e brbrbrbrbrbrbrbrbrbrbrbrbrbrbrbrbrbrbrbbbrraiaiaaiaiaiaiaiaiaiaaaiaiaiaiaiaiaaiiaiain nnnnnnnnnnnnnnnnnnnnn [0.5555555555555555],,,],],],],,],]]],],],],],]]],], wwwwwwwwwwwwwwwwwwwwwwwwhihihihhhhihihihihihiihhihihhhhhhh chchchchchchchhchchchchchchchchcccchcchc tttttttttttttttttttttthehhhhhhhhh n transmits the nerve impulses to the motor 
neneneneeeneneeneeeeeeeeeeurone. [0.0.0.00.0.0.00.0000.0.0.00000000 5555555555555555555555555]]]]]]]]]]]]]]]]]]
ThThThThThThTThThThTThThThhThThThThhThTThe e e e ee eeee e eeeee momomomomomomomomommomomomoomommommomoomotototototototototototototototototototototototototor rrrrrrrrrrrrrrrrrr nenenenenenenenenenenenenenenenenenneeeururururuuruuruuuurururuuuururuuronononononononononoonononooooooooo e transmits the nerve impulses from the brain to the 
efffffffffffffffefefefefefefeffefefefefffefefefefefeffeff ctctctctctctctctctcctctctctccctctctcctctc ororororororororororororororoororoororororo , mumumumumumumumumumumumummumumuummuuscscscscscscscscscscscsccccccccles of iris.  [1]
The eeeeee ciciciciciciccicicicicicicicciccciciccic rcccccccccccccccccccccullulululuuluulululululululuuluuluuululu araaaaaaaaaaaaaa  muscles contract and the radial muscles relax [0.5]. The 
pupil cocococococococococococococococococococccoc nstricts, reducing the amount of light entering the eye. [0.5] 

In the presence of the drug, the nerve impulses are transmitted to the
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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]

An example of an action controlled by conscious thought is the raising 
of a hand to switch on of the lights in a room. [1]
The pupil reflex is involuntary in nature, while the raising of the hand 
is voluntary in nature. [1]
The raising of the hand is not as fast in response as the pupil reflex. [1]
In the pupil reflex, the same stimulus always result in same response, 
while in the raising of the hand, same stimulus may produce different 
responses. [1]

8 (a) Fig. 8.1 shows the change in average global temperature from 1880 to 2004.

Fig. 8.1

One of the main cause of the current global warming trend is the increase in 
carbon dioxide emission caused by human activities.

Suggest possible reasons for the trend in average global temperature shown 
in Fig. 8.1 and explain the effect increasing carbon dioxide emission will have 
on the carbon cycle.                                                                                 [6]

An increase in combustion of fossil fuels leads to an increase in carbon 
dioxide levels in the atmosphere, causing an increase in global 
temperature [1]
An increase in deforestation results in less trees available for 
photosynthesis [1], hence more carbon dioxide accumulates in the 
atmosphere, causing an increase in global temperature [1].
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The raising of the hand is not as fast in response as the pupil reflex. [1]
In the pupil reflex, the same stimulus always result in samememememmemememe response, 
while in the raising of the hand, same stimulus may prrrrrrrrrrrodododododododododododuccccccccccceeeeeeeeeee different
responses. [1]

8 (a) Fig. 8.1 shows the change in average global temperaratuturere ffrorom 18188080 ttoo 202004.

Fig. 8.1

Onne e ofof tthehe mmaiainn cacause of the current global warming trend is the increase in 
caarbrbonon ddioxix dede emission caused by human activities.

Suggeestst possible reasons for the trend in average global temperature shown 
in Fig. 8.1 and explain the effect increasing carbon dioxide emission will have 
on the carbon cycle [6]
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The increasing carbon dioxide emission causes an imbalance in the 
carbon cycle [1] as the amount of carbon dioxide released into the 
atmosphere by combustion, respiration and decomposition [1] 
exceeds that absorbed by photosynthesis [1].

(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]

Carbon sinks are areas that store more carbon compounds than it 
releases, for an indefinite period [1].
Plants absorb carbon dioxide for photosynthesis, through which 
carbon compounds are formed [1].  
When the plants die, their remains may be buried deep in the ground 
and form fossil fuels after millions of years [1].
As such, since the jatropha plant absorbs and stores large amounts of 
carbon dioxide, large masses of it may function as a carbon sink and 
help reduce global warming [1].

- End of Paper -

www.KiasuExamPaper.com

The increasing carbon dioxide emission causes an imbmmmmmmmmmmmmmmmmm alananananananananannanannanananance in the 
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Section A: Multiple Choice Questions (20 marks)

Answer all questions. Shade your answers in the multiple choice answer sheet provided.

1 The electron micrograph below shows part of a plant cell. 

Which cell structure is responsible for the production of a new cell?

2 Which set of conditions will result in the following observations in the dialysis tube? 

                                     BEFORE                                                 after

solution A solution B

A 0.5 % sucrose solution 2 % sucrose solution

B 2 % sucrose solution water

C 10 % sucrose solution 0.5 % sucrose solution

D 20 % sucrose solution 10 % sucrose solution

A 

D

C 

B 

                  afafafafafafafafafafafafafafafafafafafteteteteteteteteteteteteteteteteteteterrrrrrrrrrrrrrrrrrrAFTER

solution A

solution B

solution A

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

4 The diagram represents the activity of an enzyme.

What are the labelled structures?

‘lock’ ‘key’ product substrate

A 1 2 2 4

B 2 1 3 2

C 4 3 2 1

D 1 2 4 2

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

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

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

www.KiasuExamPaper.com 
314



4 
 

4 

6 The diagram below shows part of a transverse section of a leaf.

Which cells have the ability to convert light energy to chemical energy? 

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

7 The diagram below shows a cross-section through a stem. 

Which option identifies tissue X and describes the process occurring in it? 

tissue X process
A phloem translocation
B phloem transpiration
C xylem translocation
D xylem transpiration

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

Which comparison of carbon dioxide concentration is correct?

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

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

What is the function of cell X? 

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

 1 amylase
2   glucagon
3   insulin
4   lipase

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

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

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

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

ciliary muscles iris radial muscles
A contract relax
B contract contract
C relax relax
D relax contract
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12 The diagram shows a section through a flower that has been pollinated.

What passes through tube X?

 A female gamete
 B male gamete
 C pollen grain
 D seed

13 The diagram below shows the production of a zygote. 

  
Which option correctly describes the zygote?

multicellular genetically similar as parent X contains same number of 
chromosomes as parent Y

A no yes no
B no no yes
C yes yes no
D yes no yes

parent X parent Y
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14 Which statement about DNA is correct? 

 A A molecule of DNA contains many genes.
 B A molecule of DNA is larger than a chromosome.
 C A molecule of DNA refers to a single allele.
 D Each molecule of DNA will contain a single type of base.

15 Plant B is produced from plant A in the following manner as shown in the diagram below. 
 

 

 

 

Which of the following is not true of plant B? 

 A It has one parent. 
 B It is produced by asexual reproduction.
 C It is produced by self-fertilisation.
 D It will have the same genetic make-up as plant A.

16 A gene contains 15% of guanine bases. How many percent of thymine bases does the gene 
contain?

 A 5 %
 B 15 %
 C 35 %
 D 70 %

Plant A

Plant B

cut

rooting 
hormone
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17 A farmer sprays insecticide on his crops for a year. The insecticide washes off into a nearby 
lake where it is absorbed by the producer to enter the food chain (as shown below).

The insecticide is unable to be excreted by the organisms.
Which option shows the likely levels of insecticide in these organisms at the end of the year?

Insecticide found in organism / ppm (parts per million)
green plants crabs small fish birds

A 0.05 0.05 0.05 0.05
B 0.05 0.5 0.05 0.05
C 0.05 0.5 5 25.0
D 25.0 5.0 0.5 0.05

18 The fertilisation of which pair of sperm and egg will result in a child with Down’s syndrome?

chromosomes in egg chromosomes in sperm
A 23 23
B 24 24
C 24 23
D 46 47

19 Some processes are listed below. 

  1 absorption of carbon dioxide by oceans
  2 feeding activity of carnivores
  3 respiration by animals and plants
  4 photosynthesis by land plants

Which processes act as carbon sinks?

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

20 The events of the menstrual cycle are dependent on the hormonal changes occurring in the 
female body.

Which option correctly shows the hormonal changes during ovulation and menstruation? 
  

ovulation menstruation
A increase in oestrogen decrease in progesterone 
B increase in oestrogen increase in progesterone 
C peak in oestrogen decrease in progesterone 
D peak in oestrogen increase in progesterone 

green plants crabs small fish birds
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Section A (45 marks)
Answer all questions in the spaces provided on the question paper.

1 Fig. 1.1 shows the cells on the lower surface of a leaf.

Fig. 1.1

(a) Identify cell X and state its function.

  Cell X: ……………………..

Function: 
  

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

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

(b) (i) Identify cell Y.                                                                 Cell Y: …………………  [1]

(ii) There is a layer of substance covering cell Y. State its function.

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

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

(c) The size of Z expands during the daytime. State and explain how this affects the rate of 
photosynthesis in mesophyll cells.

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

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

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

(d) The closure of Z is beneficial to the plant during wilting. Explain why.

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

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

[Total: 7m]

X

Y

Z
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2 Fig. 2.1 gives some information about the feeding relationships in a tropical rainforest. 

Fig. 2.1

(a) Fig. 2.2 shows a food web based on the information in Fig. 2.1. Use the information in 
Fig. 2.1 to complete the food web by adding two arrows and naming the organisms in 
boxes 1 and 2. 

Fig. 2.2
 [3] 

(b) Decomposers are not shown in the food web. Describe their importance.

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

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

(c) In the space below, sketch and label the pyramid of biomass for the following food chain. 
Describe and explain the shape of your sketch.

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

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

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

[Total: 7m]

Hornbills feed on orchids and seeds.
Fruit bats feed on banana plants and orchids.
Monkeys feed on banana plants and bamboo plants.
Pythons feed on fruit bats, monkeys and hornbills.
Wild boars feed on monkeys and fruit bats.

pythons wild boars 

hornbills monkeys 

orchids 2 seeds bamboo plants 

1 

bamboo plants monkeys wild boars 
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3   A hand grip test is a measure of one’s grip strength, which refers to the force generated from 
contracting the muscles in one’s hand. In the hand grip test, a person grips the equipment 
shown in Fig. 3.1 below by contracting the muscles in his hand continuously for 30 seconds.

Fig. 3.1

Fig. 3.2 shows the results of the hand grip test between a healthy person and a person with 
multiple sclerosis (MS).

                                                             Fig. 3.2 

(a) (i) Refer to Fig. 3.2.
Describe the similarities and differences between the two persons in the results. 

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

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

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

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

Healthy person

Person with multiple 
sclerosis (MS) 

ha
nd

 g
rip

 fo
rc

e 
(%

)

time in seconds

www.KiasuExamPaper.com 
325



5 

5 
 

  (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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5 Loss of water from a leafy shoot can be investigated using the apparatus shown in Fig. 5.1
below.

                                                     

                                                               Fig 5.1

This apparatus was used by a student, in a brightly lit room, to measure the rate of water 
loss from a leafy shoot. He measured the distance moved by the bubble in five minutes.
He measured this three times.

The results are shown in Table 5.1. 

      Table 5.1

Measurement Distance moved by bubble in cm

1 11.9

2 12.6

3 13.0

(a) What is a key assumption that is made in this investigation?
……
…………………………………………………………………………………………………. [1]

(b) Use these results to calculate the mean (average) rate of water loss in cm per minute. 
Show your working.

……

                                                     rate of water loss: ……………………cm per minute [1]
    
  

                       

air bubble 
in capillary 

tube

base of 
stem taped 
to capillary 

tube
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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]

www.KiasuExamPaper.com 
330



10

10

Section B (20 marks)  
Answer any two questions in the spaces provided on the question paper.

8 Fig. 8.1 below shows an environment whereby an agricultural field is located beside a fuel-
based power station.

Fig. 8.1

(a) Based on the diagram, name the processes R, S, T, U and V. Describe how they are 
involved in the cycling of carbon between the atmosphere and the ecosystem.

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

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

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

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

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

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

Agricultural 
field

Power 
station

U
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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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12
 

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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10 The table below shows the effects of temperature on the clotting time of blood.

Table 10.1
temperature / ° C 15 20 25 30 35 40 45

clotting time / s 58 48 40 30 24 32 58

(a) (i) Plot a graph of this data.                                                                                                  [3]
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14
 

  (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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Sec 4E5A Sc Bio Prelim 2018 Ans

Paper 1 : Multiple Choice Questions (12 marks)

21 22 23 24 25 26 27 28 29 30
D A A D B C A C C C
31 32 33 34 35 36 37 38 39 40
A B B A C C C C B C

Paper 4:

Section A (45 marks)

1 a Guard cell
To control the stoma (Z) opening size

1
1

b(i)
b(ii)

(Lower) epidermis/epidermal cell
To help prevent water loss

1
1

c This increases rate of photosynthesis.
More carbon dioxide gas can diffuse into the leaf.

1
1

d Lesser rate of transpiration / loss of water vapour 1

7M

2 a

1M for Box 1; 1M for Box 2 and arrow from banana plant to monkeys; 1M for 
arrow from monkeys to pythons

3

b They break down dead matter and is important to recycle organic nutrients like 
carbon.

1

c

Base is broad and gets narrower at the top. Energy is lost from one trophic 
level to the next. 
So lesser biomass is available to support the next trophic level.

1

1

1

Fruit bats 

Banana plants 

Bamboo plants 

monkeys 

Wild 
boars 
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Section A (45 marks)

1 a Guard cell
To control the stoma (Z) opening size

b(i)
b(ii)

(Lower) epidermis/epidermal cell
To help prevent water loss

c This increases rate of photosynthesis.
More carbon dioxide gas can diffuse into the leaaaaffff.f.f.f.f.f.f.f.........f.....ff.....f.....

d Lesser rate of transpiration / loss of water vapapapapppppppppppppppppppppppppppppppppppppppppppppppppppououououoouooououoouuouuououououuuououoouuououuuouooououuouuouuuooouoouuuuuouououuoouooouououoooooooouuooooooouououuououououououououoouououoouououuuuuouuuuuuuuuuuuuuuuuuuuuuuuurrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

2 a

1M fforor BBoxx 11;; 1M for Box 2 and arrow from banana plant to monkeys; 1M for 
arrow w frfromom monkeys to pythons

b They break down dead matter and is important to recycle organic nutrients like 
b

FrFruiuit t babatsts

Banana plants
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2 

2 

7m

3 ai Similarity:
After 2 seconds, the hand grip force in both persons have a decreasing trend. /
In the first 2 seconds, hand grip force in both persons increased sharply.
Differences:
Maximum hand grip force (95%) is higher for healthy person as compared to 
the MS patient (90%).  
The healthy person has a stronger grip as compared to the MS patient over the
entire 30 seconds duration. / There is a larger decrease in grip strength for
person with multiple sclerosis. 

(values need not be quoted)

1

1

1

aii Anaerobic respiration takes place to release extra energy needed for muscle 
contraction. / Glucose is broken down in the absence of oxygen to release a
small amount of energy.

1

aiii Over time, lactic acid is produced in the hand muscles due to the high rate of 
anaerobic respiration.
Hand muscles feel fatigue. 

1

1

b Nervous system 1
7m

4 a

1

1

1

1

b Discontinuous variation 1
c Mucus block gaseous diffusion / slow down rate of gaseous diffusion.

A person will start to cough to remove the mucus and persistent coughing can 
lead to breakdown of alveolar walls.

1
1

7m

5 a Amount of water moved up or absorbed is the same as amount of water lost /
Water that moves up the capillary tube will not be used/stored by the plant, but 
instead be lost to surroundings. (or OWTTE)

1

b (11.9+12.6+13) / 15 = 2.5 cm per minute 1

c Rate of water evaporation is slower at a lower temperature.
A lower concentration of water vapour inside the leaves result in lower 
transpiration rate. / concentration gradient for diffusion of water vapour or 
transpiration is less steep.

1
1
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(values need not be quoted)
aii Anaerobic respiration takes place to release extra energy needdeded fforor muscle 

contraction. / Glucose is broken down in the absence of oxygeen to reeleease a
small amount of energy.

aiii Over time, lactic acid is produced in the hand muscleess duduee toto tthe hhigighh raratete ooff 
anaerobic respiration.
Hand muscles feel fatigue. 

b Nervous system

4 a

b Discconontitinuuououss variation
c Mucus s blbloco k gaseous diffusion / slow down rate of gaseous diffusion.

A person will start to cough to remove the mucus and persistent coughing can 
lead to breakdown of alveolar walls.
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3 

3 

d Rate of water loss/ transpiration will be lower. 
The tiny hairs will trap water vapour and result in a higher humidity outside the 
stomata/leaf, resulting in higher concentration of water vapour outside the leaf.
/ steeper concentration gradient for transpiration

1
1

6m
6 a Fertilisation refers to the fusion of the male and female gamete whereas 

pollination refers to the transfer of the pollen grain (containing the male 
gamete), to the stigma of the flower, in which the ovary holds the female 
gamete.

1

1

b Sugar-phosphate backbone refers to the the repeating structures made of 
sugar and phosphate groups in each DNA strand but the base pairing in DNA 
refers to A-T, C-G bases which pairs to form the double helix structure of DNA.

1

1
4m

7 ai temperature 1
aii pH of environment 1
b Gallstones can block the secretion/movement of bile into the small intestine 

(duodenum). As a result, fats are unable to emulsify, leading to a slower rate of 
fat digestion by lipase. 

1
1

ci liver 1
cii (8/100) X 350cm3 = 28 cm3

28 / 10 = 2.8 alcohol units 1
ciii 2.8 hours (allow ECF from cii) 1

7m

Paper 4:

Section B (20 marks)

8 a R: combustion
S: Respiration
T: Photosynthesis
U: Feeding
V: Decomposition
The cycling of carbon involves the release and absorption of carbon 
dioxide from the atmosphere.
The only way for carbon to enter the ecosystem is through the process of 
photosynthesis, in which carbon dioxide in the atmosphere is absorbed and
changed into sugars in plants.

After feeding, sugars will be used by respiration in animals, which breaks down 
the carbon compounds into carbon dioxide which is released into the 
atmosphere.
Waste products which contains carbon compounds are also decomposed, and 
the decomposition process releases carbon dioxide back into the atmosphere.

Industrial activities combust fuels which contain carbon, and releases carbon 
dioxide gas into the atmosphere as well.

1 (for 
identifyi
ng all 
terms)

1

1

1

1
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refers to A-T, C-G bases which pairs to form the double helix structure of DNA.

7 ai temperature
aii pH of environment
b Gallstones can block the secretion/movement of bile into thehehehehehe ssssssmmmmmam lllllllllll iiiiiintntntntntntestine 

(duodenum). As a result, fats are unable to emulsify, leadadadadadadinininininingggggg totototototo a sssssslolololololowewwwww r rarararararatetetetetete of 
fat digestion by lipase. 

ci liver
cii (8/100) X 350cm3 = 28 cm3

28 / 10 = 2.8 alcohol units
ciii 2.8 hours (allow ECF from cii)

Paper 4:

Section B (20 maarks)

8 a R: combustion
S: Respiration
T: Photosyyntn hehesisiss
U: Feeedidingg
V: Deccomompopositionon
The cyclingg ofof ccararbobonnn ini volves the release and absorption of carbon
dioxoxidde e e frfromom thee aatmtmosphere.
The e onoo lyly wwwayy fforor ccarbon to enter the ecosystem is through the process of 
photottososynynthhesesisis, in which carbon dioxide in the atmosphere is absorbed and
changegedd inintot  sugars in plants.

After feeding, sugars will be used by respiration in animals, which breaks down 
the carbon compo nds into carbon dio ide hich is released into the

id

t

 
339



4 

4 

b 1) Leads to extinction of animal and plant species which may be important
raw materials for industries, medicine or insecticides.

2) Ecosystem might be affected, which might disrupt water and carbon
cycles.

3) Loss of natural scenery and wildlife for future generations to appreciate.
4) Lesser food sources for humans

(accept any other logical ans)

1
1
1 

c 1) Ban use of drift nets which indiscriminately trap all forms of marine life,
2) Use nets with a certain mesh size to prevent young fish from being

caught,
3) Regulate entry of ships into fishing grounds,
4) Limit period of fishing in fishing grounds,
5) Ban harvesting of endangered species,
6) Raise endangered species of fish in farms and releasing them back into

sea.
(accept any other logical ans)

Any 2

2m

10m
9 a Oxygen diffuses across alveolar walls into blood capillaries, and enters a red 

blood cell.
Red blood cell travels from the lungs to heart by the pulmonary vein and enters 
the left atrium. 
Atrium contracts and pushes blood into the left ventricle, and ventricle contracts 
to push blood into the aorta.

The aorta carries blood into the hepatic artery, 
which branches out into the capillaries at the tissues of the liver. 
Oxygen then diffuses out of the red blood cell to enter the tissues of the liver.

1

1

1

1
1 
1 

b Arteries have thick muscular walls, which are able to withstand and maintain 
high blood pressure to carry blood at high pressure that leaves the heart.

Capillaries have thin walls made of a single layer of cells so that nutrients and 
waste products are able to diffuse across easily and quickly to reach their
destinations.

Veins have valves to aid the blood flow back to the heart, which helps to 
prevents backflow of blood, since blood in veins is travelling against gravity and 
at slower speeds. 

Veins also have large lumens which allows more spaces and reduce obstruction 
of blood flow back to the heart.

1

1

1

1

10m
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g ,
3) Regulate entry of ships into fishing grounds,
4) Limit period of fishing in fishing grounds,
5) Ban harvesting of endangered species,
6) Raise endangered species of fish in farms and releasssinininininingggggg ththththththemememememem bback into

sea.
(accept any other logical ans)

9 a Oxygen diffuses across alveolar walls into bloododododododododododdddododododddddddddddddddoddddddddddddddddddddddddddodddddddddddddd ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccapapaapaaapaaapapaapaaapapapapapappapappapaaaaapapaapapapapapapapapaaapapapapaapaaapapapapapapapapapaaaapapapapapapaaaapapaaapppppapaapaapapapapaaaaapppappaaappapaaapappaaappaaaapaaaaaapaaaapaaaaaaapaaaaappiilililiillililiiiililiilililiilililiiiiiiiililiiililililllllllllllllillllllalaalalalalaalalalalalaaaalalaalaaalaalaaalalaaalalalaalaalalalalalaalaalaaalaaaaalalalaaaaaalalalaaaaalalaaaaaalaalaalalaaalalallalaaaaaalallaaallaalaaaaalaaaaaaaaaaariririiriririrrrirrirriririrriririririiiriiirrriririririrrrrriririrrrriiriiiirirririririiriririrrrrririrrirrrrrrrrrrrrrrrrrrrrrrrirrirr eseessssssssesssssessessessessseesessesesseeesssseeeseseseeeeeeeesesesessseeeeeesseeeeeseeeeeseeseseeeeseeeesesesseeeeesseeeseesesesesessseesssessssseeessseeessssss,, aaananana d enters aaaaaa rrrrrrede  
blood cell.
Red blood cell travels from the lungs to heart bby yyyyy thththththththththhhhhhhhhththhhhhhhhhhhhthhhhhhhhhhhhhhththhhhhthhhhhhhhhhthhhhthtthhhthhthththhhhhhthhhhthhhthhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee pupupupupppupppppppupupupuppppppppppupupppppppppupppppppupupuppppppuppupuppupupupppp llllllmlmlmllllll onnnnnnaaaaara yyyyy y vein aaaaaandndndndndnd enters
the left atrium. 
Atrium contracts and pushes blood into the leffftt ventricle, andndndndndnd vvvvvveeeeene tricle contracts 
to push blood into the aorta.

The aorta carries blood into o ththe hehepapatic arterry,y,  
which branches out into the e capipillllarriei s atat tthehe ttisissusueses of the liver. 
Oxygene  then diffuses out of thhe reredd blloooodd cecellll tto o ene ter the tissues of the liver.

b Arteries have thick musculularar wwalallss, whwhicichh arare able to withstand and maintain 
high blood pressure to carrrryry bbloloodo aat t hih gh pressure that leaves the heart.

Capillaarir es hhhavavee thinn wwalallsls mmadade e of a single layer of cells so that nutrients and 
waste prprododuucts aarere aablble e totot ddififfuse across easily and quickly to reach their
destinations.

Veieinsns hhavavvee vavalvlveses to aid the blood flow back to the heart, which helps to 
prevvvenentsts bacackfkflow of blood, since blood in veins is travelling against gravity and 
at slowewer rr spspeeds. 

Veins also have large lumens which allows more spaces and reduce obstruction
of blood flow back to the heart
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5 

10 ai 1 –
axes

1m-pts 

1m-
curve

bi platelets 1
bii fibrin 1
c When temperature increased from 15 to 35, clotting time decreases. 

The fastest clotting takes place at 35.
When temperature increased beyond 35 to 45, blood clotting time increases.

1
1
1

d If occlusion takes place in the coronary arteries, blood could not be transported 
to the heart muscles.
This leads to lack of oxygen and nutrients to heart muscle cells, which can lead 
to cell death and loss of function of the heart.

1

1

10m
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10 ai 1
a

1

1
c

bi platelettss
bii fibrin
c When tempeeraratuturere incncrereased from 15 to 35, clotting time decreases. 

The e fafaststesestt clc otottitingng ttakes place at 35.
Whhenen ttemempeeraatuture increased beyond 35 to 45, blood clotting time increases.

d If occclulusis onon ttaka es place in the coronary arteries, blood could not be transported 
to the hheaeart muscles.
This leads to lack of oxygen and nutrients to heart muscle cells, which can lead 
to cell death and loss of function of the heart.
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