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This question paper consists of 6 printed pages including this cover page.
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this has been done for you.

There are twenty questions on this paper.  Answer all questions.  For each question there 
are four possible answers A, B, C and D.
Choose the one you consider correct and record your choice in soft pencil on the Optical 
Answer Sheet.

Fill in the Optical Answer Sheet very carefully.

Answers to Paper 5 and Paper 6 must be handed in separately.
Each correct answer will score one mark.  A mark will not be deducted for a wrong answer.
You are advised to spend no more than 30 minutes on Paper 5. 
You may proceed to answer Paper 6 as soon as you have completed Paper 5.
Any rough working should be done in this question paper.
The use of an approved scientific calculator is expected, where appropriate.
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Section A
Answer all questions.

1 The table below shows three functions of cells. Which row shows the correct 
cell for the stated function?

absorption support transport 

A red blood cell muscle cell root hair cell

B root hair cell xylem vessel red blood cell

C muscle cell root hair cell xylem vessel

D xylem vessel root hair cell muscle cell

2 The diagram below shows a single cell organism found in freshwater. 
Which part of the cell shows that it is plant-like?

3 Four identical pieces of potato were treated in two stages as shown. Which 
piece of potato will be the most turgid after two hours?

Stage 1 Stage 2

A Unboiled Placed in 20% salt solution for two hours

B Boiled in water for 10 minutes Placed in 20% salt solution for two hours

C Unboiled Placed in distilled water for two hours

D Boiled in water for 10 minutes Placed in distilled water for two hours

A flagellum

B cytoplasm

C chloroplast

D nucleus
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4 How does oxygen pass from the alveoli to the blood capillaries in the lungs?

A active transport B diffusion
C evaporation D osmosis

5 A sample of food is crushed with water and tested. The table below shows the results 
of these tests.

test result
Benedict’s test yellow precipitate

biuret test purple colouration
iodine test yellow colour

ethanol emulsion test white emulsion

Which molecules are present in the food?

A glucose, protein and fat only  B fat, starch and protein only 
C protein and fat only D starch and fat only 

6 Four test tubes were treated in the following ways as shown in the table. The 
suspension in the test tubes becomes clear if the protein is digested.

Which test tube would the suspension become clear most rapidly?

test tube treatment

A 2 cm3 of egg protein + 1 cm3 of a gastric juice and kept at 0° C

B 2 cm3 of egg protein + 1 cm3 of gastric juice + 1 cm3 of hydrochloric 
acid and kept at 35° C

C 2 cm3 of egg protein + 1 cm3 of gastric juice + 1 cm3 of sodium 
hydroxide and kept at 35° C

D 2 cm3 of egg protein + 1 cm3 of boiled gastric juice + 1 cm3 of 
hydrochloric acid and kept at 35° C

7 During which stage of mammal’s nutrition do enzymes act on the food?

A absorption B digestion C egestion D ingestion
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8 The diagram below demonstrates the lock and key hypothesis of an enzyme-
catalysed reaction.

Which letters (M, N and O) represent the lock, key and active site?

lock key active site
A N M O
B M O N
C O M N
D O N M

9 Where is bile made?

A gall bladder B liver
C pancreas D stomach

10 A cross-section of a leaf from a land plant reveals many large spaces between the 
spongy mesophyll cells. Which of the following explains the importance of these 
spaces?

A Allows for rapid diffusion of gases between the leaf and the outside air.
B Allows for transport of food substances to other parts of the plant.
C Allows more light to be absorbed.
D Ensures that the leaf is turgid at all times.

11 Which one of the following statements is not true about a guard cell? 

A In the presence of light, it becomes turgid to open up the stomata. 
B It contains chlorophyll.
C It is found in the lower epidermis layer.
D It takes just one guard cell to create stomata.
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12 The diagram shows a section of a heart.

Which blood vessel(s) associated with the heart contain(s) oxygenated blood?

13 Which blood vessel carries deoxygenated blood from kidney to the heart?

A hepatic artery B hepatic vein
C renal vein D renal artery

15 Plants make carbohydrates by photosynthesis in the leaves. Through which 
structure do carbohydrates move out of the leaves?

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

14 The table shows the rates of water absorption and transpiration of a plant.

time 9 am 10 am 11 am 12 pm

rate of water absorption / cm3 per hour 15 16 16 17

rate of transpiration / cm3 per hour 7 12 16 19

At what time does the plant show signs of wilting?

A 9 am B 10 am C 11 am D 12 pm

A chloroplast B mesophyll C phloem D xylem

I II

III
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16 Which component of the respiratory system is supported by a C-shaped cartilage?

A alveoli B bronchus
C larynx D trachea 

17 The diagram below shows a section through an alveolus and an associated blood 
capillary. At which part is the concentration of carbon dioxide the highest?

18 Which parts of a flower are required for fertilization? 

A carpel and ovule B ovule and pollen 
C petals and anthers D pollen and sepals

19 Where does implantation of a human embryo usually occur?

20 On which day of the menstrual cycle would an egg most likely be released?

End of paper

A cervix B fallopian tube C uterus D vagina

A Day 1 B Day 7 C Day 14 D Day 28

A

B C

D

Blood capillary wall

Direction of blood flow 
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Section A
Answer all questions.

1 (a) Draw and label three structures to the outline cell (Fig. 1.1) to make it into a 
plant cell. These structures should specifically be found in a plant cell only. 

[3]

(b) State one structural feature of xylem that enables it to carry out its function.

………………………………………………………………………………………….

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

2 A student set up the apparatus shown below and left it for 30 minutes. 

(a) At the end of 30 minutes, it was observed that no changes were seen in both 
tube C and tube D. Suggest and explain a possible reason for this. 

………………………………………………………………………………………….

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

Fig. 1. 1

sucrose
solution

plastic bag

distilled
water 

Tube C Tube D

nucleus
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(b) The student decided to carry out Benedict’s Test on the sucrose solution in the 
plastic bag in tube C. State the outcome of the test. 

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

3 In the table below, circle the terms that are incorrectly written. 

carbohydrate proteins fats 
basic unit fructose amino acids fatty acids and 

glycogen
[2]

4 A student sets up the apparatus shown below to investigate the function of the 
stomata. He uses four identical leaves and covers their surfaces with jelly, as labelled 
below.

Each leaf is weighed. The leaves are left for four hours, then each leaf is weighed 
again.

Arrange the leaves in order of decreasing weight:

(most weight loss) ____,  ____,  ____,  ____ (least weight loss)
[2]

Fig. 4. 1

leaf A leaf B leaf C leaf D
stand

jelly on 
top 

surface

jelly on
bottom 
surface

no jelly jelly on 
top 
and

bottom
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5 Fig. 5.1 shows the change in concentration of undigested carbohydrate as a piece 
of food passes through the alimentary canal.

(a) Suggest why the amount of undigested carbohydrates remained almost 
constant in the stomach.

………………………………………………………………………………………….

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

(b) Complete the graph above for the small and large intestines by continuing the 
dotted line. [1]

(c) In which organ will absorption of food occur?

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

position along the alimentary canal

concentration 
of undigested 
carbohydrates 
(arbitrary units)

Fig. 5. 1
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Section B
Answer any two questions 

6 In the experimental set-up in Fig. 6.1, the Elodea was immersed in a beaker. An 
inverted funnel and test-tube were arranged to capture a gas that was given out by 
the plant.

(a) State the word equation for photosynthesis. 

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

(b) Identify the gas collected in the test-tube. 

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

(c) Suggest the purpose of the sodium hydrogen carbonate solution in the beaker.

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

(d) If the light source was removed, would there be any gas collected in the test-
tube? Explain your answer.

…………………………………………………………………………………………...

…………………………………………………………………………………………...

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

Fig. 6.1

gas

funnel

Elodea

water and sodium 
hydrogen carbonate 
solution

light
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(e) At the end of the experiment, the stem of Elodea was cut and observed under 
the microscope. In the diagram below, label the xylem. 

[1]

(f) A section of the Elodea leaf was then prepared and observed under the 
microscope. Which part of the leaf would you observe high number of 
chloroplasts? 

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

(g) Briefly explain why most forms of life are completely dependent on 
photosynthesis.

…………………………………………………………………………………………...

…………………………………………………………………………………………... [1]
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7 Two students, X and Y, carried out an investigation to determine the effect of exercise 
on their pulse rates. They each performed 5 minutes of vigorous exercise. The table 
shows their pulse rates. 

before 
exercise

minute intervals after exercise

1 2 3 4 5 6

pulse rate of 
student X 80 155 124 102 88 80 80

pulse rate of 
student Y

64 109 80 65 64 64 64

(a) Use the data to plot the pulse rates of each student after exercise. Draw two 
curves of best fit. 

[2]

(b) Pulse rate refers to the number of times the heart beats per minute. State one
reason why exercise caused an increase in pulse rate.

…………………………………………………………………………………………. [1]
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(c) What type of respiration is mainly occurring when the students are doing the 
vigorous exercise? Explain your answer. 

…………………………………………………………………………………………..

………………………………………………………………………………………….

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

(d) In the midst of the investigation, student X was seen breathing hard. This led to 
student Y jokingly commenting that he is as unfit as a smoker. State one 
component of a tobacco smoke and its effect on health. 

…………………………………………………………………………………………...

…………………………………………………………………………………………...

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

(e) At the end of the exercise sessions, both student complained of sore muscles. 
What could have caused this soreness?

…………………………………………………………………………………………... [1]
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8 The diagram shows a test tube containing human blood that has been left to stand for 
about an hour.

(a) Complete the boxes A, B and C in the table below.

[3]

(b) Describe how the structure of blood component B allows it to do its job well. 

………………………………………………………………………………………….

………………………………………………………………………………………….

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

(c) Both blood components C and D are part of the immune system. Describe how 
they each contribute to protecting the body.

…………………………………………………………………………………………..

………………………………………………………………………………………….

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

(d) How would blood taken from a wound infected with bacteria be different from 
blood taken from a healthy part of the body?

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

END OF PAPER
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Section A [20 marks] 
Answer all the questions 

 
1 
 

Which of the following correct describes the organisation of structure X, Y and Z? 
 

 
 
 

  X Y Z 
 A organelle cell tissue 
 B tissue organ cell 
 C organ cell tissue 
 D cell tissue organ 

  
2 
 

Visking tubing is a partially permeable membrane.  
A Visking tubing containing a concentrated sugar solution is weighed and placed in 
distilled water, as shown. 

 
 

After two hours the Visking tubing is removed and re-weighed.  
 
What happens to the mass and why? 
 

 A It decreases because sugar moves out. 
 B It decreases because water moves out. 
 C It increases because sugar moves in. 
 D It increases because water moves in. 
  
  
  
  

beaker 

Visking tubing 
containing 

concentrated 
sugar solution 

distilled 
water 

     X                                         Y                                                     Z 
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3 The diagram shows four cells that contain oxygen molecules.  
The dots in the cell are oxygen molecules. The oxygen concentration in each cell is 
different.  
 
In which direction do the oxygen molecules diffuse? 
 

 
 

4 A sample of food is crushed with water and tested. The table below shows the results 
of these tests. 
 

test result 
Benedict’s test blue solution 

Iodine test blue-black colouration 
 
Which molecule(s) is/are present in the food? 
 

 A glucose and protein 
 B glucose and starch 
  C protein only 
 D starch only 
   
5 Four test-tubes contain starch solution and salivary amylase. They are placed in water 

baths at different temperatures and provided with different pHs, as shown in the table.  
After 30 minutes, iodine solution is added to each tube.  
 
In which test-tube do the contents remain yellow-brown? 
 

  temperature / °C pH 
 A 35 2.5 
 B 35 6.9 
 C 75 2.5 
 D 75 6.9 

  

oxygen 
molecule A 

B 

C 

D 
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6 During which stage of a mammal’s nutrition do enzymes act on food? 
 

 A absorption 
 B digestion 
  C egestion 
 D ingestion 
   
7 Structure P produces a greenish-alkaline liquid. Structure Q produces an enzyme that 

digests protein.  
 
Which row correctly identifies structures P and Q? 
 

  P Q 
 A gall bladder pancreas 
 B liver gall bladder 
 C liver pancreas 
 D pancreas liver 

   
8 Which of the following blood vessels transport glucose from the small intestine to the 

liver? 
 

 A hepatic artery 
 B hepatic capillary 
  C hepatic portal vein 
 D hepatic vein 
   
9 What is the function of chlorophyll in green plants? 

 
 A It converts glucose into energy. 
 B It converts light energy into chemical energy. 
  C It synthesises protein. 
 D It synthesises starch. 
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10 The diagram shows the arrangement of cells inside a leaf of a green plant. 
 

 
 
Which cells will be stained blue-black with iodine solution? 
 

 A 1 and 4 only 
 B 2 and 3 only 
  C 1, 2 and 3 
 D 2, 3 and 4 
   
11 The set-up shows the rate of movement of the air bubble. 

 
 

What is measured by the rate of movement of the air bubble? 
 

 A rate of osmosis 
 B rate of photosynthesis 
  C rate of respiration 
 D rate of transpiration 
  
  
  

1 

2 

3 

4 

1 

2 

3 

4 

leafy shoot 

air bubble 

water 
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12 What is translocation? 
 

 A The transport of water in the phloem tissue. 
 B The transport of food in the phloem tissue. 
  C The transport of water in the xylem tissue. 
 D The transport of food in the xylem tissue.  
  
13 Which of the following statements about the blood capillary is true? 

 
 A It has valves. 
 B It has a large lumen.    
  C It has one cell thick walls. 
 D It has a thick muscle layer. 
  
14 Which artery takes blood to the muscles of the heart wall? 

 
 A coronary 
 B hepatic 
  C pulmonary 
 D renal 
  
15 The diagram shows the left side of the heart and its valves.  

 

 
 
Which row shows the state of the valves when the atrium is contracting? 
 

  valve H valve J 
 A closed closed 
 B open closed 
 C closed open 
 D open open 

  

valve H 

valve J 

www.KiasuExamPaper.com 
33



7 
 

 
                                                                                    [Turn over 

5107/05/8/21 
 

16 A boy feels pain and tiredness in his legs after running to school.  
 
What is the possible cause of this? 
 

 A Glucose has turned to glycogen in his legs.  
 B Lactic acid has accumulated in his muscles.  
  C The exercise has increased his pulse rate.  
 D Urea has formed in his blood.  
  
17 Which route is taken by air passing into the lungs of a human? 

 
 A alveolus  trachea  bronchus 
 B bronchus  alveolus  trachea 
  C trachea  alveolus  bronchus 
 D trachea  bronchus  alveolus 
  
18 A plant stem was dissected into several different tissues. Each tissue was tested for 

the presence of starch, protein and reducing sugar. The results are shown in the table.  
 
Which one represents the xylem? 
 

  starch protein sugar 
 A    
 B    
 C    
 D    

 key:  
 = substance present  
 = substance absent  

  
19 The following table shows the effect of exercise on the rate and volume of breathing. 

 
 breathing rate / breaths 

per minute 
volume of each breath / 

cm3 
At rest 12 500 

   
After exercise 24 1000 

 
Find the increase in volume of air entering the lungs per minute caused by exercising. 
 

 A 1000 cm3 
 B 6000 cm3 
  C 18000 cm3 
 D 24000 cm3 
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20 Which is most likely to lead to HIV infection? 
 

 A kissing closed mouthed 
 B living in crowded conditions 
  C unprotected sexual intercourse 
 D vaccination using a clean needle 
  
  

-End of Paper 5- 
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 Section A [14 marks] 
Answer all the questions in the spaces provided. 

 

For 
examiner’s 

use 

1 Fig. 1.1 shows a section through an alveolus and a nearby capillary in a human lung.  
 

 
Fig. 1.1 

 

 

 (a) Using information in Fig. 1.1, describe how the structure of the alveolus enables rapid 
movement of oxygen from the air into blood.  
 

 

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

 
 
 
 
 
 
[2] 

    
 (b)  State another substance that is exchanged between the blood and the air inside the 

alveolus.  
 

 

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

atmospheric 
air 

wall of alveolus 

capillary wall 
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2 Fig. 2.1 shows a healthy plant and the same plant a few days later. The plant has wilted. 
 

 
Fig. 2.1 

 

For 
examiner’s 

use 

 (a)  Suggest one environmental factor that caused wilting of the plant in Fig. 2.1. 
 

 

  …………………………………………………………………………………………………. [1] 
    
 (b)  Describe the process of wilting.  

 
 

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

   
    
   
   

    
    
    
    

   
   
    
   
   
   
   
   
   
   

healthy plant wilted plant 
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3 Table 3.1 shows some information about the blood of four students. 
 
Student J is healthy. 
 
Students K, L and M suffer from ill health. 
 

 
Table 3.1 

 

For 
examiner’s 

use 

 (a)  (i)  Identify the student who has blood which takes an unusually long time to clot. 
 

 

   student …………………. [1] 
     
  (ii)  Identify the student who becomes exhausted very quickly when running a short 

distance.  
 

 

   student …………………. [1] 
     
 (b)  Suggest why student L suffers from frequent infections.  

 
 

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

 
 
 
 
 
[2] 
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4 A student puts a piece of water plant in a test-tube containing sodium hydrogencarbonate 
solution.  
 
A lamp is placed 70 cm away from the test-tube. The lamp is switched on. The student waits 
for 3 minutes and then counts the number of bubbles produced in 30 seconds.  
 

 
 
She then repeats the experiment and varies the distance between the lamp and test-tube. 
The results of this investigation are shown in Fig. 4.1. 
 

 
Fig. 4.1 

 

For 
examiner’s 

use 

 (a)  (i) Name the process taking place in the water plant that requires light energy.  
 

 

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

70 cm 

sodium hydrogencarbonate 
solution 

stop watch 

water plant 

bubbles 
lamp 

ruler 

distance of light from plant / cm 

number of 
bubbles 

produced 
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  (ii)  Explain why the number of bubbles produced per minute decreases as the 
distance between the lamp and the water plant increases.  
 

For 
examiner’s 

use 

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

 
 
[1] 

    
 (b)  Sodium hydrogencarbonate adds carbon dioxide to the water in the test-tube.  

 
Suggest and explain why the student uses sodium hydrogencarbonate solution rather 
than just distilled water.  
  

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

 
 
 
 
 
 
[2] 

   
   
    
   
   
     

End of Section A  
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 Section B [16 marks] 
 

Answer all questions from this section in the spaces provided.  
 

For 
Examiner’s 

Use 

5 A student measures the rate of a reaction catalysed using a protease enzyme at 
temperatures up to 40oC.  
 
The results of the investigation are shown in the graph.  
 

 
 

 

 (a)  Suggest what these results show about the effect of temperature on the rate of this 
reaction.  
 

 

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

 
 
[1] 

    
 (b)  The student continues to measure the rate of this reaction at temperatures up to 80oC.  

 
 

  (i) On the graph, sketch how you would expect the line to continue from 40oC to 
80oC.  
 

[1] 

    
  (ii) Use your knowledge of enzymes to explain why the rate of reaction follows the 

graph line you have drawn.  
 

 

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

 
 
 
 
 
 
[2] 

rate of 
reaction 

temperature / oC 
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 (c)  (i) Name the substrate and the product of the protease enzyme in this investigation.  
 

For 
examiner’s 

use 
  substrate ……………………………………………………………………………… 

 
product    ……………………………………………………………………………… 

 
 
[2] 

    
    
  (ii) The student repeats the investigation using the enzyme, amylase. She observes 

that the rate of reaction remains zero.  
 
Explain why amylase could not act on the substrate used in the investigation 
above.  
 

 

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

 
 
 
 
 
 
[2] 
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6 Fig. 6.1. shows some dried and fresh chillies. 
 

 
 

Fig. 6.1  
 

For 
examiner’s 

use 

 (a)  Dried chillies are rehydrated by soaking in water over several hours. 
 
Define the process by which water molecules move into or out of a chilli plant cell. 
 

 

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

 
 
 
 
 
 
[2] 

    
 (b)  Dried chillies are made by leaving fresh chillies to dry in the sun.  

 
Water is lost from the cells as a result.  
 
Draw a diagram of a cell from a dried chilli. Label the following in your drawing: 

i. nucleus, 
ii. cell surface membrane  
iii. vacuole 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[3] 

dried chillies fresh chillies 
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 (c)  A student weighs 3 dried chillies and puts them into a dish containing dilute salt 
solution. 
After one hour, the chillies were removed, blotted dry and reweighed. 
The results are shown in Table 6.1. 
 

 
Table 6.1 

 
State and explain what can be done to further increase the mass of chillies after being  
placed in salt solution. 
 

For 
examiner’s 

use 

  statement ……………………………………………………………………………….  
   

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

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

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

 
 
 
 
 
[2] 

    
    
    
    
    
    
    
    
    
    

End of Section B  
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Broadrick Secondary School 
4N(A) Prelim Examination Science Biology (5107) 
Marking Scheme – AFTER REMOVAL OF CLT (REPRODUCTION) – 1 AUG

Paper 5: Multiple choice questions (20 marks)

1 2 3 4 5 6 7 8 9 10

D D A D B B C C B D

11 12 13 14 15 16 17 18 19 20

D B C A C B D D C C

Section A [14 marks]
Answer all the questions in the spaces provided.

1 Fig. 1.1 shows a section through an alveolus and a nearby capillary in a human lung. 

Fig. 1.1

(a) Using information in Fig. 1.1, describe how the structure of the alveolus enables rapid 
movement of oxygen from the air into blood. 

- Large in number / alveolar walls are one-cell thick / alveoli surrounded by a 
network of capillaries

(Any one of the following – the function must match the structure)
- (large numbers): To increase surface area to volume ratio for faster 

movement of the oxygen ;
- (one-cell thick walls): shorter diffusion distance 
- (network of capillaries): maintain high concentration gradient for diffusion 

1

1

(b) State another substance that is exchanged between the blood and the air inside the 
alveolus. 

Carbon dioxide 1

atmospheric 
air

wall of alveolus

capillary wall

providdeded.

y capillarary y inn aa huma

FiFig. 1 1

nformmmmmmmmmmmmataaaaatatataatatatttaa ioioioioioioiooiooioonnnn nn innnnnnnnnnnnnnnnnnnnnnn Fig. 1....1,1,1,1, ddddescri
nt of f oxoxoxoxooxxxooxoxoxxxygyygygygyyyygygygygyygygen ffffrorororommmm tttthe a

umbebebbebbebebbbebbbbbb r / a
apill

of alvevevevevevevevevvevevvvvvvvvvevevevvvevvevevvevveolollllolooolollololooooloooooooooo ususuusuususuuusususuusuusuuusuusuuussssss

caaaaaaacacaacacaaaacccc pippppppppppppppp llaaaaraaaaaaaaaaaaaaaaaa y y y yy yy yyyyyyy yy yyyyyyy yyyyyy wall
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2 Fig. 2.1 shows a healthy plant and the same plant a few days later. The plant has wilted.

Fig. 2.1

(a) Suggest one environmental factor that caused wilting of the plant in Fig. 2.1.

Any one of the following:
- High temperature 
- Low humidity 
- Strong wind 
- Lack of water in soil 

1

(b) Describe the process of wilting. 

Any two of the following:
- loses turgidity cells become flaccid ;
- cells / plants lose water ;
- by transpiration ;
- loss of support ;

2

healthy plant wilted plant

caused wilttttttininininnininnininnninninnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggg ofofofofofoffffoffofofffofofofffofofffffofofofofffofofffofoffffofofffofofoof ttttttthhhhe plaaaa tntntnt iiiinn Fig. 2.1.

ter in ssssssssssssssssssssss ioiiioiiiiiiiiiiiiiiill

he procececececececceccccecececcccececeeeeesssssssssssssssssssssssssssssssssssss ooooooooooooooooooooffff ffffffffffff wiwwwwwww ltinnnnnnnnnnnnggg.gggg.g.g  

y twoooooooo ofooooooooooooooooo tttttttttheeeeeheheheeeeeeheehhhh ffffffffffffollooooooooooooooooooowiwwiwwwwwwwwwwwww ngngngngngngnn :
- llollllll sssesssssssssss s tuuuuuuuurggggrggrgggrrrrrgrgididiidididididididididididididityyyy yyyyyyyyyyyyyyyyyyyyyy ceccececcccccececcccccccceeells becocococococococoomemememmememememememememmmmmmmm  flacccccc id ;;;;;;
------ cecececeececececcceceells / plananannnannnntstssssssssssssssss losoososososososososososooosooooooooooooo e wawaaaaawaawaawawaawawawaawawawaaaawaawawawww tetetetetettettetetteteteteeeeeeeeteeetetttttt r rr r r r r r ;;;;;
---- byyyyyyyyyyyyyyyyyyyyy ttttttttttttrarararaaaaaaaaaaaaaaansnsnnsnsnsnsnnsnnsnsnnsnsnsnsnssssspipippipippippipipppipppppppp raaaaaaatitititititititititittttttttt on ;
- looooooooooooooooss offffff fffffffff sususuuuusuususususussssusssssussussuuuupporrrrrrrrrrrrrrrrrrrrrrrt tttt tttttttttttt ttttt ;;;;;;;;;;;;;

wwillted ppllant
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3 Table 3.1 shows some information about the blood of four students.

Student J is healthy.

Students K, L and M suffer from ill health.

Table 3.1

For 
examiner’s 

use

(a) (i) Identify the student who has blood which takes an unusually long time to clot.

student M 1

(ii) Identify the student who becomes exhausted very quickly when running a short 
distance. 

student K 1

(b) Suggest why student L suffers from frequent infections. 

Any two of the following: 
- lowest number of white blood cells ;
- fewer antibodies produced ;
- leading to reduced phagocytosis ; 

2

Tablllleee ee 3.3.3.3.3.3.33 1

ent whwhwhhwhhwhwhwhhhwhhhhwhhhhhwhhwhhhwhwhhwhwwwww oo hahahahhahahhahahahahahahahhhhahhahhahahaaaaaaaas blbbbbbbbb oooooooooooooood whiciiiiiiiiiiiiiiiiiii hhhhhhhhhhhhhhhhhhhhhhhhhhh takes an uuuununununusuallylylyy llllonononong tim

M

entifyyyyfyyyyyyyyyyyyyyyyyfyyyyyyyyyyyy the stsstststsstsststssstssssssstssssstttudududdududuuduuuduuuudddddddddeneeeneneneneneneneenenenenenennnnnnnnnnnnt whwhwhwwwhwwhwhwhwhwhwhwhwhwhwhwhwhwhwhhhhhhho oooooo bebebebbebebebebbebbbbebebebeeeeeeeeeecccoccccccccccccc meememememeeeeeeeeeemeeemeeeeeemeeeemem s ssssssssssssssssss exxxexexxxxexxexexexxexexxxxxxxxxxxhaahahahhahahahahahaahahahahahahaahahahahaaahahh uusuuuu tedddd veveveveryryryry quic
disttttttttanaaaaaaaaaaaaaaaaa cccceeeccccc . 

stttttttttttttttudddddddddddddddent KKKKKKKK

uggeseseseseseesest whwwwwwwww y studennennnnnnnnnnnnnt ttttttttttttttttt L LL LLLLLLLLLLLLLLLLLLLLLL LLLLL susuusususussssssssusssssssssssss fffffffffffffffffffffffffffffffffffffffffeeeeerereeeeeeeee s frrfrfromomomom ffffrrrer que

o of tttttttthehehhheheheheheheheheheeeeheehe fffffffffffffooolooooo looooooowiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ng:
weststststtsttt nunnnuuuunnuunununnnunnuumbmmmmmm er ooooooooooooooooof f f fff f fffffffffffff whwhwwwwhwwhwhwhwwwwwwwwwwwww ite b

er antiboooooooooodididiidididididididdididdidddidieseeseseseseseseeseeseseseesseeeeese  prod
g to rerereerererereereerereeerereeduddddddduddddddudddddddd ced
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4 A student puts a piece of water plant in a test-tube containing sodium hydrogencarobonate 
solution. 

A lamp is placed 70 cm away from the test-tube. The lamp is switched on. The student waits 
for 3 minutes and then counts the number of bubbles produced in 30 seconds. 

She then repeats the experiment and varies the distance between the lamp and test-tube. 
The results of this investigation are shown in Fig. 4.1.

Fig. 4.1

For 
examiner’s 

use

(a) (i) Name the process taking place in the water plant that requires light energy. 

Photosynthesis 1

70 cm

sodium hydrogencarbonate 
solution

stop watch

water plant

bubbles
lamp

ruler

distance of light from plant / cm

number of 
bubbles 

produced
/min

nd varies tttttheeeeheeeehhh ddddddis atatataancncncncncncnncncnncnccnccncncncncncncccncncncnncnnnnnncccncncncncnnccccncnncncccncnnncnccccnccnnnnnnnncnncnnnnnnnccccce e eeeeee eeee eeeeeeee e eee eeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeee bbbbbbbbbebbbbb twwwweeeeeeeennnn theeee alalalammmpmp aaaandndndnd ttttest-tu
are shhhhhhhhhhhhhowwwowwowowooowoo n nnnnn in Figgggg.... 444444444444444444.1.......... .

cm

watch

plantt

d

of 
bbles sssssssssssssssss

producededededddededededeeeeedee
/mmmmmmmmmmmmminnnnnnnnnn
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(ii) Explain why the number of bubbles produced per minute decreases as the 
distance between the lamp and the water plant increases. 

For 
examiner’s 

use

Any one of the following:

- because there is lower light intensity causing lower rate of 
photosynthesis

- because in lower light intensity, stomata open less wide so there is 
lower rate of photosynthesis 

1

(b) Sodium hydrogencarbonate adds carbon dioxide to the water in the test-tube. 

Suggest and explain why the student uses sodium hydrogencarbonate solution rather 
than just distilled water. 

- Distilled water has no carbon dioxide
- Carbon dioxide is a reactant / raw material in photosynthesis

1
1

End of Section A

ncarbon

materrrrriaiaiaiaiaiaiaiaiaiaiaialllllllllll ninininininininininin phpppppppppp otototototototototototosososososososososososynynynynynynynynynynynthththththtthththttthtttt esis
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Section B [16 marks]

Answer all questions from this section in the spaces provided. 

For 
Examiner’s 

Use

5 A student measures the rate of a reaction catalysed using a protease enzyme at 
temperatures up to 40oC. 

The results of the investigation are shown in the graph. 

(a) Suggest what these results show about the effect of temperature on the rate of this 
reaction. 

- Rate of reaction increases when temperature increases 1

(b) The student continues to measure the rate of this reaction at temperatures up to 80oC. 

(i) On the graph, sketch how you would expect the line to continue from 40oC to 
80oC. 

Take note: Students need to show that the rate of reaction is 0 / stops at 
80oC.

(ii) Use your knowledge of enzymes to explain why the rate of reaction follows the 
graph line you have drawn. 

- enzymes start to denature
- Shape of active site changes and substrate cannot bind to enzyme 

active site
- Fewer or no enzyme-substrate complex is formed 
- Lesser and no chemical reaction occurs / rate of reaction decreases /

enzyme activity decreases and eventually stops 

0.5
0.5

0.5
0.5

rate of 
reaction

temperature / oC

what theeeeseseesesesesesesesesesesesseseseseseseeseeseessessseee rrrrrrrrrrrrrrrrrrresessesssssssssesseeee ulululuulululuuluululuuuluuuuuluuuultst ssssssssssssssssssssssshohohohohohohoohohohoooh wwww wwwwwwwwwww abaababaabbababbbbbbabababababababbababbabaaaa out tttttttttt tttttttttt thhhthtttttttththhthththhththhthththhtttttttt eee eeee eeeeeeeeeeee ee efefeefeeffefeefefefeefefeefefeffeeeeeee fefeefeefeefeeefeeefefefefeffeeeefefeffffeect of f f f tetetetempmpmmpmpmperat
on. 

- Ratttettttt  of reacacacaccacaacacactitititititititititititittititt onnnnnnnnnnnnnnnnnnnn iiiiiiiiiiiiiiiiiiiiiiiiincreeeeeeeeeeeeeeeeeeeassasassasasasasaaasaaaaaasasasassssesseseeeeeeeseseseseseses when tttttttttttttttemememememememeemmmemempppeppppp rat

The stststststststs udeeeneeeeeeeeeeeeeee tttttttt tttttt cocococococccccccoccocccoooooooooooooontttttntttntnntntntnnnntntnnnnnn ininiinininininininininues ssss ssssssssssssssssss totototototottotototootoototototototttotooootottooo mmmmmmmmmeaeaeaeaeaeaeaee sussssssssssssssss re tthehehehe rrrrate of

On tttttttttttttttttttttttttthehhhhhehhhhhehheheheheheheehhe ggggraaaaaaaaaphphphphphphphphpphhphphphphhhphhhhppp ,,,,,,,,,,,,,,,, skskskskskskskskskskskskskskskkskskskskskskskskkskssksksketeeeeeeeeeeeeeeeee chh hhhhowowowow you w
oC. 

ote: SSSSSSSSSSSSSSSSSSStutututututututtututututututututututuuuddddddddeddddd nt

teetetetttetetettetetetetteteteeeeeeeempmpmpmpmppmppmppmppmpppmpmpppmppppmpmpmpmppmmmmmmmmmm eratururuuuuuuruuuruuruuuuururee eeeeeeeeeeeeeeeeeeeee / oC
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(c) (i) Name the substrate and the product of the protease enzyme in this investigation. For 
examiner’s 

use

substrate protein

product    amino acid / polypeptide

1

1

(ii) The student repeats the investigation using the enzyme, amylase. She observes
that the rate of reaction remains zero.

Explain why amylase could not act on the substrate used in the investigation
above.

- shape of active site on amylase is different shape from shape of protein
- Protein cannot bind to amylase so no enzyme-substrate complex is 

formed 

1
1

nt shapapapapapapapapapapape frromomomomomomomoomomomom sha
enzyme-sususususususususususubsbsbsbsbsbsbsbsbsbsbstrtrtrtrtrtrtrtrtrtrtrate com
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6 Fig. 6.1. shows some dried and fresh chillies.

Fig. 6.1 

For 
examiner’s 

use

(a) Dried chillies are rehydrated by soaking in water over several hours.

Define the process by which water molecules move into or out of a chilli plant cell.

- Osmosis is the net movement of water molecules + across a partially 
permeable membrane ;

- From a region of higher water potential to a region of lower water potential
1
1

(b) Dried chillies are made by leaving fresh chillies to dry in the sun. Water is lost from 
the cells as a result. 

Draw a diagram of a cell from a dried chilli. Label the following in your drawing:
i. nucleus,
ii. cell surface membrane 
iii. vacuole

 

How to award marks:

- Correct sketch of plasmolysed plant cell ;
- Correct labels as stated in question above – all 3 must be correct; if mistake 

cannot award 1m
- Scale ; (proportion i.e. nucleus must be the smallest organelle, vacuole must 

be largest organelle in plasmolysed cell) 
 

 

 

 

 

 

 

1
1

1

dried chillies fresh chillies

water ovevevever r r r seseseseveveveveral hohohohoururururs.s.s.s.

molecules mmmmomomomomomomomomomomomomomomoomomoomoooomooooovevvevevevevevevevevevevevevevveveveveveveveeeveeeeeveeeeevee iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiintntntntntntnntntntntntntntntntntntntnntnntntnttntnnntntntntntntntnttntntntooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ororororoo  outtt offff aaaa chchchchilli plant cell.

mentttttttttt of waaatetetetterrrrrr moleeeleleeeeeeecucucucucucucuccucucucucucucucucucucucucucucucucucucuuuuuuuuuuuuuucuuuulelelelelleleleles + acacacacacacacacrorororororororororross aaaaaaaaaaa papapapapapapapapapapapp rtiaaaaaaaaaaaaaaaaalllllllllllllllllllllllllllll y yy yyyy yyyyyyyyyyyy
ne ;

igherrrrerrrrererererrrerrrrerrerrerrrrrree wawawawaawawawwaaaaatetetettttetetetttettettttteeeeeeeeeeer pooopoooopoppp tetttttttt ntial totototootototototootootootootoootooo a region offffffffff looooooooooowwwwwewwwwww r wawawawawawawawawaawawaawawawawawwawwaaw tetetetetetetetteteteteteteteteteteteteer pote

re made bybybybybybybybybbybybbbbbybbybybbybybyyyyyyyyyy lllllllleaeaeeaeeaeeeeaeaeeeeeeeaeeeeeaviviviviviivivivivivvvvvvvvvv nggngngngngngggngngnggngngggnngngngnggnnnnnn ffreeeeeeeeeeeeeeeeeeeeeeeeshhh chillllllieeeieeeieieeeeieieieeieieieeieieieieieeeeeiieeesssssssssssssssssssssss totototototototototttt dry in ththththe ee e susss n. W
a resululululullululuu ttttttttttttttt. 

a diagggggggggggggggggrararrarararaaaararaarraraaram of aaaaaa ccccccccccccccccccelelelelellelellllllllllll frfrfrfrfrffrfrfrrrrrfrrrrromommmommomommmomomomomommomooooo aaaaaaaaaaaaaaa drieddddddddddddddddddddddddddddddddd ccccccccccccccccccccchihhhhhhhhhh lllllllllllllllllli.i.i.i.iii LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLaaabaaaaaaaa el tttthehehehe ffffollow
. nunununununuuuunuunuuuuuunuuunununnucleueueueueueueuee s,s,s,s,s,s,s,s,s,s,s,s,s,s,ss

ii. cecececeeeeceececeecececeecell surrrrrrrfaafafafafafafaffacececececececcececccecccce mmmmmmmmmmmmmmmmmmmmmmmmeeemeeeeeeeeeeeeeeeeeeeeeeee branannananannananananannanaaaanaannnanaaaana e eee eeeeee
iiiiiiiiiiiiiiiiiiiiiiiiiiii.iiiiiii avavavavavavavaavvaaaaaaaaaaaaaacuccccccccccc ole

w to aaaaaaaawawawawawawawawawaw rd mmmmmmmmmmmmmmaraaaaaararaaaaaaararrrkskkkskskskskskskskskskskskskskskskskskskskssskss:

Corrrrrrrrrecececececececeececcceecccttt tttt skskkskskssss etetetetetttttettttetttetettttttteteeeettccchcccccccccccccc  of plplplplpllplplplpllplplplpllpllp aasasasasassasasasasasasasssassassassa mmmmmmmommmmmmm ly
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not awardrdrdddrdrdrdrdrdrdrrrddrrddddd 111111111111111111111mmmmmmmmmmmmm
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st orga

sh chchilillilies
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(c) A student weighs 3 dried chillies and puts them into a dish containing dilute salt 
solution.
After one hour, the chillies were removed, blotted dry and reweighed.
The results are shown in Table 6.1.

Table 6.1

State and explain what can be done to further increase the mass of chillies after being 
placed in salt solution.

For 
examiner’s 

use

statement
- Replace the salt solution with distilled water / salt solution of lower concentration 

/ salt solution of higher water potential ;
1

explanation
- A higher water potential in distilled water / (any of the solutions mentioned 

above) than cell contents ;
- Higher water potential gradient leads to a faster rate of osmosis / movement of 

water molecules into chili cells in one hour ;

1

1

End of Section B

ss 

r / salt sosososososoooooolululululululululululutitititiitiititiiononononononononnnon ooooooooooof loweer con

distillled watatatatatatatatatatatatatatttttttttatttteerereeeereereerererererererererererrrrrrr ////////////////////// ((((((((((((((((((((((((((((ananananaaaanananananaananananananananaanaannnnannny yyyyyyy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy y ofofofoofofofofofofof tthehehehehehehehehehehe sssssssssssolololooloooooo uututututututututututioii ns meneeeeeeeeeeeneeeeeeeeeeeee tione

radieeeeeeeeeeeent leaddddds ssss totototototo a fafafafafafafaaaafafafafaaaaaaaaaaastststsssstststssststststststssstststststststsstsssssttstttsssssss eeeeeere rateteeeeeee ooooooooooofffff ffffff osmomomomomomomomomomomooossssssisssss s / / ////// /// /// / momomomomomomomomomomomomomomomomomommmovevvvvvvvvvvvvvvvv me
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1 The diagram shows a palisade mesophyll cell from a leaf. 
The features of the cell are numbered. 

Which features are found only in plant cells? 
A 1, 2 and 3 
B 1, 5 and 6 
C 2, 4 and 5 
D 3, 4 and 6

2 The diagram shows a plant.

Which correctly identifies P, Q and R?

P Q R
A
B
C
D

organ
organ

organ system
organ system

organ
organ system

organ
organ system

organ
organ system

tissue
tissue

P
Q

R
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3 The diagram shows two red blood cells inside a capillary and two tissue cells near this 
capillary. 

How does the oxygen in the red blood cells reach the tissue cells? 
A by absorption 
B by diffusion 
C by respiration 
D by transpiration

4 An experiment was carried out to determine the effect of sucrose concentration on the mass 
of potato. Identical pieces of potato were placed in sucrose solutions of different 
concentrations. After three hours, the mass of each potato piece was measured.
Which graph shows the results of this experiment?

5 Which row is correct? 

substance elements contained in substance
carbon hydrogen nitrogen oxygen

A carbohydrates X
B fats X
C proteins
D water X X
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6 The diagram represents an enzyme and its active site.

Some statements about the active site are listed.
1 It accounts for the specificity of the enzyme.
2 It can be used once only.
3 It is altered irreversibly by exposure to a high temperature.

Which statements are correct?
A 1 and 2 only
B 1 and 3 only
C 1, 2 and 3
D 2 and 3 only

7 What is a function of the hydrochloric acid produced in the stomach? 

A to help absorption of all food in the stomach 
B to kill bacteria in the ingested food 
C to prevent chemical digestion 
D to prevent the stomach contents being too acidic

8 Which enzymes are secreted from the pancreas? 
1 amylase 
2 lipase 
3 protease 

A 1 and 2 only 
B 1 and 3 only 
C 1, 2 and 3
D 2 and 3 only

9 When plants carry out photosynthesis, a carbohydrate is produced.
How is the carbohydrate used in plants?

converted to 
protein

stored as 
starch

used for making 
cellulose

used to release 
energy

A

B

C

D

x

x

x

x

x

x

x = no

active site

enzyme
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10 The diagram represents a cross-section of part of a leaf.

How does the oxygen content of the air at X compare to normal atmospheric air when the 
leaf is in the light and when it is in the dark?

in the light in the dark
A
B
C
D

higher
higher
lower
lower

lower
the same

higher
the same

11 The diagram shows the blood pressure of a person at rest as the blood leaves the heart and 
passes through arteries and then capillaries.
Which line shows the pressure of blood as it flows through the veins before returning to the 
heart?

X

pressure of 
blood/ kPa

blood flow
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12 The diagram show some components of blood of a mammal.
Which component causes the blood to start clotting?

13 The table shows two plant tissues with their possible functions. 

tissue functions
support transport

1 phloem
2 phloem X
3 xylem
4 xylem X

Which rows show the correct functions for phloem and xylem? 
A 1 and 3 
B 1 and 4 
C 2 and 3 
D 2 and 4

14 In an experiment to investigate the transport of water, the roots of a plant are placed in water 
coloured with a dye. The diagrams show sections of the leaf and stem. 

Which numbered parts will become stained by the dye as the water is initially absorbed?

leaf stem
A 1 3
B 1 4
C 2 3
D 2 4
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15 A student uses the apparatus shown to investigate the composition of inspired and expired 
air. 

What is the appearance of the limewater after one minute of breathing in and out? 

tube X tube Y
A clear clear
B clear white precipitate
C white precipitate clear
D white precipitate white precipitate

16 What is produced during anaerobic respiration in muscles? 
A alcohol, carbon dioxide and water 
B carbon dioxide and lactic acid 
C carbon dioxide only 
D lactic acid only

17 Which component of tobacco smoke reduces the ability of haemoglobin to carry oxygen? 
A carbon monoxide 
B nicotine 
C smoke particles 
D tar

18 Which row describes asexual reproduction? 

number of parents a zygote is produced offspring identical to the parent
A 1 no yes
B 1 yes no
C 2 no yes
D 2 yes no
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19 Which diagram of a flower is correctly labelled?

20 The diagram below shows the male reproductive system.

What are the identities of structures P, Q and R?

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

End of Paper

y
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Section A: Structured Questions (14 marks)

Answer all the questions in the spaces provided.

1 Water is transported through plants. 

(a) Fig. 1.1 shows the pathway taken by water through the cells of a root.

Fig. 1.1

Identify cells P and R shown in Fig. 1.1.

P ........................................................................................................................................ 

R ........................................................................................................................................ 
[2]

(b) Describe the process that enables water molecules to move from P through Q into
R.

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

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

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

(c) Transport of water in plants involves transpiration.

(i) Explain how transpiration enables water molecules to move from R into the leaves.

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

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

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

(ii) State one factor that affects the rate of transpiration.

..............................................................................................................................[1]
[Total: 5]

( ) g y y g
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2 (a) Complete Table 2.1 to show the function of different components of blood. 

Table 2.1
components of blood function

red blood cells
produces antibodies
transport hormones

platelets
[2]

(b) Blood transports carbon dioxide around the body. 

(i) Name the process in the body that produces carbon dioxide. 

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

(ii) Carbon dioxide moves from the cells into the blood. Complete the sentences to 
describe how carbon dioxide moves out of a cell into the blood. 

The concentration of carbon dioxide is .......................................... inside the cell than in 

the blood. This causes carbon dioxide to move out of the cell by .................................... [2] 
[Total: 5]

3 Fig. 3.1 shows a graph of activity against temperature for two enzymes, A and B.

Fig. 3.1

(a) Identify the temperature of maximum activity of enzyme B.

temperature = ......................................................°C          [1]

(b) Amylase is a digestive enzyme secreted in parts of the alimentary canal. 
Suggest which enzyme, A or B, is amylase. Give a reason for your answer. 

enzyme ....................................... 

reason ....................................................................................................................... 

.............................................................................................................................. [1] 
[Total: 2]
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4 The boxes on the left show some parts of the reproductive system in plants.
The boxes on the right show the function of each part.

Draw one straight line from each part to match its function.

part function

ovule produce the pollen 

anther fertilisation takes place here

ovary pollination takes place here 

stigma become the fruit after fertilisation

[2]
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Section B: Free Response Questions (16 marks)
Answer any TWO questions and write your answers in the spaces provided.

5 Fahmy conducted an experiment to measure the volume of gas produced by a sample of 
water weed (Elodea) at different light intensities by counting the number of bubbles of gas 
released every 30 seconds. 

The experimental set up is shown in Fig. 5.1.

Fig.5.1

The results of this investigation are shown in the table below.

Table 5.2

distance of light / cm number of bubbles observed
10 45
20 40
30 35
40 28
50 20
60 12
70 10

(a) Name the process occurring in the Elodea plant that released this gas.

……………………………………………………………………………………[1]

(b) Write the word equation for this process. 

………………………………………………………………………………………

…………………………………………………………………………………… [1]

bubbles of gas

water weed (Elodea)

ruler

For 
Examiner’
s Use
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(c) Using data from Table 5.2, plot a graph of these results on Fig. 5.3.

distance of light/cm

Fig. 5.3
[3]

(d) What does the graph tell you about the effect of light intensity on the process in (b)?
Explain your answer.

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

……………………………………………………………………………………………….

……………………………………………………………………………………………….

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

(e) Suggest why a small amount of sodium hydrogen carbonate is added to the water 
to release carbon dioxide at the beginning of the experiment.

…………………………………………………………………………….…………

…………………………………………………………………………….…………

…………………………………………………………………………………… [1]
[Total:8]
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6 Fig. 6.1 shows a diagram of the internal structure of the heart and the blood vessels to 
and from the heart. 

                  
Fig. 6.1

(a) Name the blood vessels A and B.

A ……………………………………………………

B ……………………………………………………          [2]

(b) Describe the action of the atrium, ventricle and valve X to cause blood to flow from 
vessel A to vessel B.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

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

(c) The coronary arteries provide blood to the heart muscle. 

(i) Suggest how a blockage of the coronary arteries affects heart function. 

............................................................................................................................................... 

............................................................................................................................................... 

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

(ii) State one factor which increases a person’s chance of developing coronary heart 
disease. 

.......................................................................................................................................... [1]
[Total:8]
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7 Fig. 7.1 shows the process of human fertilisation and early development of an embryo.

Fig. 7.1

(a) Complete Fig. 7.1 using words from the following list.

fetus nucleus ovum
sperm uterus zygote

[2]

(b) Fig. 7.2 is a diagram of the female reproductive system in humans.

Fig.7.2

On Fig. 7.2,

(i) use a label line and the letter Q to show where fertilisation occurs.         [1]

(ii) use a label line and the letter R to show where embryo is implanted.      [1]

For 
Examiner’
s Use
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(c) Describe the changes that occur in structure P during the menstrual cycle.

...............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

...............................................................................................................................................

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

(d) Acquired Immunodeficiency Syndrome (AIDS) is a sexually transmitted disease 
caused by human immunodeficiency virus (HIV) infection.

State two ways of preventing the transmission of HIV.

1 ............................................................................................................................................

2 ........................................................................................................................................[2]
[Total: 8]

End of Paper
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PRELIMINARY EXAMINATION 2021 
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Marking Scheme

Paper 5: MCQ (20 marks) 

1 C 6 B 11 D 16 D

2 B 7 B 12 D 17 A

3 B 8 C 13 C 18 A

4 D 9 A 14 B 19 A

5 C 10 A 15 B 20 C

Paper 6 Section A: Structured Questions (14 marks)

Question Answers Marks Remarks
1 (a) P -Root hair cell R- Xylem [1] + [1]

(b) Movement of water molecules from a region of high water 
potential at P to a region of low water potential at R 
/osmosis

[1]

(c) (i) Upward pulling force/transpiration pull
(ii) Humidity/temperature/light intensity/wind velocity

[1]
[1]

Total [5]
Marker’s comments:
2 (a) components of blood function

red blood cells transport oxygen
white blood cells produces antibodies

plasma transport hormones
platelets clot the blood

[1]

(b) (i) Respiration [1]
(ii) higher ;  diffusion [1] +[1]

Total [5]
Marker’s comments:
3 (a) 76 -78 oC [1]

(b) A as body temperature of Man is about 37 oC [1]
[2]

Marker’s comments:

y temp

18

B 19

BBBBBB 202020202020
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Total [2]
Marker’s comments:

Paper 6 Section B: Free Response Questions (16 marks) 

Question Answers Marks Remarks
5 (a) photosynthesis [1]

(b)                                           sunlight
carbon dioxide + water                         glucose + oxygen
                                        chlorophyll

[1]
Allow for 
one
missing 
condition

(c) [1]
[1]
[1]

Axis
Correct 
points
Best fit line

(d) As the light intensity decreases/ distance of light increases, 
the number of bubbles observed reduces/ the 
photosynthesis rate decreases. 
This is because the lesser the amount of light received by 
the plant, the lesser the rate of photosynthesis, thus the 
lower the rate of bubbles of oxygen is produced 

[1]

[1]
(e) Carbon dioxide will not be a limiting factor that will affect the 

rate of photosynthesis
[1]

Total [8]
Marker’s comments:
6 (a) A: vena cava;

B: pulmonary artery;
[1]
[1]

(b) Blood flows into the right atrium during diastole (relaxation)
Contraction of atrium muscle increases the blood pressure 
which will be higher than blood pressure in the right ventricle 
diastole (relaxation). Valve X (tricuspid valve) opens, blood 
flows into the right ventricle.

[1]

[1]  
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Contraction of right ventricular cardiac muscle increases the 
blood pressure which will be higher than blood pressure in 
the atrial systole (contraction). Valve X (tricuspid valve) 
closes, blood flows from the ventricle into the pulmonary 
artery.

[1]

(c) (i) Less blood flows to the heart tissues which are starved of 
oxygen and glucose. 
Contraction of heart muscles are weakened/stopped, leading 
to heart attack

[1]

[1]

(ii) Stress/high fat diet/lack of exercise/smoking [1]
Total [8]

Marker’s comments:
7 (a) [1]

(b) Label on the any part of left or right oviduct/fallopian tube
Label on the any part of the uterine lining

[1]
[1]

(c) Development and maturation of an ovum/egg and released 
during ovulation
Production of oestrogen and progesterone

[1]
[1]

(d) One sexual partner
Avoid sharing of tootbrush/razor blades /acupuncture 
/unsteriled needles 
Testing of blood during donation
Use of condom 

[1]
[1]

Any two

Total [8]
Marker’s comments:

End of Marking Scheme
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1 The diagram shows an electron micrograph of a plant cell. 
 

 
  
 Which structure is responsible for storing genetic information? 
 
 
2 The diagram shows two types of specialised cells.  
 

 
 
 

 
 
 
 
 
 
 
 

    X     Y 
 

Which of the following correctly states the organelle absent in these cells? 
  

  X Y 

A chloroplast nucleus 
B nucleus chloroplast 
C nucleus mitochondria
D mitochondria nucleus 

 
 
 

C 

D 

A 

B 
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3 The four diagrams show the appearance of red blood cells. The red blood cells were placed in 
distilled water or in one of three sodium chloride solutions of different concentrations. 

 
Which cell was placed in distilled water? 

 
                             A                                 B                                   C                             D 
 
 
 
 
 
 
 
 
4 Which of the following is the basic unit of glycogen? 
  

A fat 

B glucose 

C glycerol 
D polypeptide 

 
 
5 A student conducts some tests on a food sample. The following are the results of the tests. 
 

 Blue solution with Biuret test 
 Yellow solution with Benedict’s test 
 White emulsion with ethanol emulsion test 
 Brown colour when iodine is added 

 
Which row shows the nutrients present in the food sample? 

 
  glucose protein fats starch 

A X √ X √ 
B X √ √ X 
C √ X √ X 
D √ X X √ 
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6 The diagram shows an enzyme catalysed reaction. 
 

 
 
 

Identify the enzyme and the product in the reaction. 
 

  enzyme product 

A 1 2 
B 1 3 
C 3 1 
D 3 2 

 
 
7 Which parts of the alimentary canal has the least digestion of nutrients? 
 

A mouth 

B oesophagus 

C small intestine 
D stomach 

 
 
8 Lipase solution was added to milk. After 30 minutes, the pH of milk decreased. 
 

What were the substrate and product causing the change in this reaction? 
 
  substrate product 

A fat amino acids 
B fat fatty acids 
C protein amino acids 
D protein fatty acids 
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9 The diagram shows a section through the human heart. 

 
 Which of the following classifies the blood vessels correctly? 
 

  arteries veins 

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

 
10 Which statement is correct for all arteries in the human body? 
 

A Arteries carry blood away from the heart 

B Arteries carry blood towards the heart 

C Arteries carry deoxygenated blood. 
D Arteries carry oxygenated blood. 

 
11 Which of the following best explains the reason for plant to open stomata in the day? 
 
 A To give out carbon dioxide produced during respiration. 

B To harness the light energy for photosynthesis. 

C To take in carbon dioxide needed for photosynthesis. 
D To take in water vapour needed for photosynthesis. 
 

 

 
  

1 

3 

4 

left ventricle 

2 
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12 The diagram shows the apparatus used by a student to investigate how light intensity affects the 
rate of photosynthesis by varying the distance between the lamp and the beaker. 

 

 
 

Which graph most likely shows the results of this experiment?    
 

 
 
 
13 Which process is responsible for movement of water up the stem of the plant? 
 
 A diffusion 

B evaporation 

C osmosis 
D transpiration pull 

 
 
14 The diagram below shows part of a tree trunk. A ring of bark, including the phloem, has been 

removed. 
 
 
 
 
 
 
 
 
 
 
 The tree will eventually die. Which of the following best explains the reason? 
 

A Manufactured food cannot be transport to the roots 

B Mineral salts cannot be transported to the leaves. 

C Oxygen cannot be transported to the roots. 
D Water cannot be transported to the leaves. 

 

ring of bark that has 
been removed 
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15 The diagram shows the human respiratory system.   
 

Which of the following shows the bronchus? 
 

 

 

 

 

 

 

 

 

 
16 Tobacco smoke contains carbon monoxide gas. 
 
 Which effect does this gas have on the body? 
 

A It causes cells to divide uncontrollably. 

B It destroys walls of the alveoli. 

C It increase the risk of bronchitis. 
D It lowers the ability of blood to carry oxygen.  
 

17 Which characteristic best describes the offspring of asexual reproduction? 
  

A The offspring is genetically dissimilar from their parents. 

B The offspring is genetically identical to their parents. 

C The offspring is more resistant to disease compared to their parents. 
D The offspring is weaker than their parents.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

B 

C 

D 
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18  The diagram shows two plants of the same species.  
 

Which arrow represents cross-pollination? 
 

 
 

 
19 The diagram shows the female reproductive system. 
 

 
 

What of the following correctly identify the processes taking place at positions X, Y and Z? 
 

  X Y Z 

A fertilisation menstruation implantation 
B implantation ovulation menstruation 
C ovulation fertilisation implantation 
D ovulation implantation fertilisation 
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20 A cow has 60 chromosomes in its body cells. The cow reproduces through sexual reproduction.  
 

What is the correct number of chromosomes in each cell for the following stages of sexual 
reproduction? 

  
  gametes zygote embryo 

A 30 30 30 
B 30 60 60 
C 60 30 30 
D 60 60 60 

 
 
  
  
 
 
 
 
 

End of paper 
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Section A 
 

Answer all questions in the spaces provided.  
 

1 The diagram below shows some muscle cells. 
 

 
 
 

 
 
                 
 
 
 
 
 
 
 
 
 
 

 
(a) It was found that in the muscle cells there is an increased number of organelle Y. Suggest 

the reason for this observation.         
 

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

(b) Using the arrangement of the cells seen in the diagram above, identify and describe the 
level of organisation.  

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

         [Total: 3] 
 
 
 

Y 

      

nucleus 

cell membrane 
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2 An experiment was set up as shown below. 
 
  
 
 
 
 
 
 
 
 
 
 
 

 
(a) Arrange the three liquids (5% glucose, 10% glucose and distilled water) used in the set up 

above according to their water potential in ascending order. 
 

………..………………………………………………………………………………………………...[1] 
 
(b) After 20 minutes, the visking tubing containing 10% glucose solution grew in size. Explain this 

observation with respect to osmosis.  
 
………..…………………………………………………………………………………………...………. 

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

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

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

 
 

 
 
 

[Total: 3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

distilled 
water 

10% 
glucose 
solution 

visking tubing  
(partially permeable) 

5% glucose 
solution 
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3 Diagram below shows a small part of a circulatory system in a man. The arrows indicate the 
direction of blood flow in the blood vessels. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Describe the digestion of protein in the stomach.  
 
…………………………………………………………………………………………...…………... 
 
…………………………………………………………………………………………...…………... 
 
……………………………………………………………………………………………………...[2] 

 
(b) State one function of fats in the body.  

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

 
(c) Name blood vessel P. 

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

       
(d) Bile is produced in the liver. Explain how bile helps to increase the rate of fats digestion.  
 

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

 
(e) Explain why the digestive enzyme in the stomach is unable to work in the small intestine. 

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

 
[Total: 8] 

 
 
 

ribe the

P 

liver 

stomach 

small intestine 

hepatic vein 
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Section B 
 

Answer any two questions from this section in the spaces provided. 
 

4 (a) A baby was born with a heart condition. Fig. 4.1 shows the structure of the baby’s heart. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
            

            Fig. 4.1 
 

(i) State the purpose of the structure M. 
 
…….………………………………………………………………………………...…………[1] 

 
(ii)  When the ventricles of the heart contract, blood is pushed into the arteries. 
 
       Explain why this will not happen properly on the left side of the baby’s heart.  
 
       …………………………………………………………………………………………………... 
 
       …………………………………………………………………………………………………...  
 
        …..………………………………………………………………………………...…………[2] 
 
(iii)  Explain why the left ventricle wall is thicker than the right ventricle wall.  
 
       …………………………………………………………………………………………………...  

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

 
 
 
 
 
 
 
 
 
 
 

right atrium 

left ventricle 
M 
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(b) Three similar plants, each with variegated (green and white) leaves, were set up as shown 
in Fig. 4.2 to investigate starch production by plants. 

  

 
 

Fig. 4.2 

 

 
  (i)  Write the word equation for photosynthesis. 

 
       .………………………………………………………………………………...…………[1] 
 
(ii)  At the end of the experiment, a leaf was taken from each plant and tested for the     
     presence of starch. 
 

Shade the region(s) of the leaves below, which will give a positive result for iodine 
test. 

 
 

 
 
 
 
 
 
 
 

[1] 
 

  (iii) Explain your result for the leaf in Jar M. 
 
 ……………………………………………………………………………………………….. 
 
       .………………………………………………………………………………...……..……[2]        

 [Total: 8] 

percentage of 
carbon dioxide 
in the jar after 

6 hours 
0.03 % 0.00 % 0.05 % 

Jar L Jar M Jar N 
black cover 

well-watered 
potted plant 

with 
variegated 

leaves 

substance to 
absorb carbon 
dioxide 

sunlight 
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5 (a) Fig. 5.1 shows the effect of exercise on the concentration of oxygen in the blood and the  
concentration of lactic acid in the muscles of a healthy person over a 5-minute period. 

 

 
 

Fig. 5.1 
 

(j) The oxygen concentration changes during the first 2 minutes as shown in Fig. 5.1 Name 
the process that causes the change in oxygen concentration and write down the word 
equation.  

 
Process: ………………………………………...………… 

 
Word equation: ……………………………..……………………………………...…………[2] 

  
(ii) State one effect of lactic acid build-up in the muscle. 
 
      …….………………………………………………………………………………...…………[1] 
 
(iii) Explain the decrease of lactic acid concentration from 3.8 minutes.   
 
       ……………………………………………………………………………………...…………... 
        
       ……………………………………………………………………………………...…………... 
 
       ……………………………………………………………………………………...…………[1] 
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 (b) Fig. 5.2 shows a cross-section of a leaf, as seen under light microscope 
 

 
 

Fig. 5.2 
 

  (i)  Define translocation. 
 

..………………….…………………………………………………………………...…………...
 
     ..……………………………………………………………………………………...…………[1] 
 
(ii)  On the diagram, name and label the structure where translocation occurs.                          [1] 
 
(iii) Describe one structural adaptation of structure J.  
 
      ..……………………………………………………………………………………...…………... 
 
      ..……...……………………………………………………………………………...…………[1] 
 
(iv) Describe how structure K will respond during wilting. 
 
      ..……………………………………………………………………………………...…………... 
 
      ….…………………………………………………………………………………...…………[1] 
 
 
 
  
 
 
 
 
 

[Total: 8] 
 

J 

K 
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6 (a) Fig. 6.1 shown the carpel of a flower soon after pollination.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Fig. 6.1 
 
  (i) Define pollination. 
 

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

 
  (ii) Using the diagram above, describe the events that take place after pollination leading  

      to fertilisation.  
        
       ……………………………………………………………………………………...…………... 
        
       ……………………………………………………………………………………...…………... 
 
       ……………………………………………………………………………………...…………... 
        
       ……………………………………………………………………………………...…………... 
 
       ……………………………………………………………………………………...…………[3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 

3 
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(b) Fig.6.2 below shows the variation in thickness of the uterine lining of a woman over 9 weeks. 
 

 
 

Fig. 6.2 
  

(i) Event X is menstruation. On the graph above, use a dark circle ( ) to annotate the 
point where ovulation occurs for one menstrual cycle.                                           [1] 
 

(ii) The menstrual cycle is controlled by two hormones, oestrogen and progesterone.  
 
Describe the function of oestrogen and progesterone. 
 
……………………………………………………………………………………………….. 

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

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

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

 
       .………………………………………………………………………………...……..……[2] 
 
(iii) If successful fertilisation occurs in week 8, describe the difference in the thickness 

of the uterine lining of this pregnant woman in the subsequent weeks. 
 

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

 
[Total: 8] 

 
 
 
 
 

End of Paper    
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2

Answer all questions in the answer sheet provided.

1 The diagram shows a plant cell. 

Which structure is also found in a typical animal cell? 

2 The diagram shows a section through a leaf. 

Which structure is an organ and which structure is a tissue?

organ tissue
A F E
B F G
C G F
D G H

A
B

CD

E

F

G

H
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3 How do mineral salts move into a root hair cell?   
    
 A by diffusion   
 B by osmosis  
 C by translocation  
 D by transpiration  
    
4 Potato strips of the same mass, size and shape are put into four beakers 

containing different liquids.  
 
In which liquid would the potato strip gain the most mass?   

 

    
 A concentrated salt solution  
 B dilute sugar solution  
 C distilled water  
 D honey  
    
5 A group of liver cells were placed in a solution with lower water potential.  

 
What is the likely appearance of the liver cells after five hours?  

 

   
 A burst  
 B crenated  
 C plasmolysed  
 D turgid  
    
6 Which basic units are used to synthesise starch?   
    
 A amino acids  
 B fatty acids  
 C glucose  
 D glycerol  
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7 The diagram shows two food tests carried out on solution J.  
 

 

    
 Which nutrients are present in solution J?   
    
 A amino acids and reducing sugar  
 B amino acids and fats  
 C protein and reducing sugar  
 D protein and starch   
    
8 The diagram shows the mode of enzyme action.  

 
 
 

 
 
 

 

 Which row correctly identifies the parts labelled K to N? 
 

 enzyme product substrate 
A K M N 
B K N L 
C L M K 
D L N M 

 

 

    
    

test 1 test 2 

Benedict’s 
solution 

solution J solution J 

red 
colour 

heat 

K 

L 
M 

N 

purple colour 

biuret 
solution 
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9 Which row shows the concentration of amino acids and glucose in the hepatic 
portal vein after a meal?  
 

 amino acids glucose 
A high high 
B high low 
C low high 
D low low 

 

 

    
10 The diagram shows part of the human digestive system.  

 
Where is bile produced?   
 

 

 

    
    
11 Which function is not affected in a patient with liver damage?  
    
 A formation of glycogen  
 B formation of urea  
 C production of bile  
 D production of digestive enzymes  
   

 
 
 
 
 
 

 

A 
B 

C 

D 
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12 The graph shows the concentration of maltose in different parts of the alimentary 
canal.  
 

 
 

 
 

 

 What causes the change in maltose concentration at P?  
    
 A absorption of maltose  
 B action of amylase  
 C action of maltase  
 D assimilation of maltose  
    
13 The diagram shows a section through a leaf.  

 
On a bright day, which structures use up the most carbon dioxide?  
 

                    

 

mouth  stomach         small intestine 
distance through the alimentary canal 

maltose 
concentration 

P 
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14 The diagram shows a tree trunk. A ring of bark including the phloem is removed. 
 

 

 

    
 Which statement explains why the tree will eventually die?   
    
 A Leaves are unable to photosynthesise.   
 B Mineral salts are not absorbed at the roots.   
 C The roots are unable to obtain food.   
 D Water is not transported to the leaves.   
    
15 Which row shows how the rate of transpiration changes when both temperature 

and light intensity decrease? 
 

 decrease in temperature decrease in light intensity 
A faster faster 
B faster slower 
C slower faster 
D slower slower 

 

 

    
16 Which route is taken by the air entering the lungs of a human?   
    
 A alveolus  trachea  bronchioles  
 B bronchus  alveolus  trachea  
 C trachea  alveolus  bronchus  
 D trachea  bronchioles  alveolus  
    
    
    
    
    

ring of bark removed 

tree trunk 
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17 The diagram shows a section through the human heart.  
 

 

 

    
 Which route is taken by blood entering the heart at 1? 

 
 first   last 

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

 

 

    
18 The diagram shows the male reproductive system.  

 
Which structure produces fluids that provide nutrients for the sperms?  
 

 

 

1 2 

3 4 

A 
B 

C 
D 
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19  A woman has a 28-day menstrual cycle. Her menstruation starts on 8 May and 
she noted it down on her calendar as shown.  
 

 

 

    
 On which date will the woman ovulate?  
    
 A 14 May  
 B 18 May  
 C 21 May  
 D 25 May  
    
20 Which action increases the risk of transmission of human immunodeficiency 

virus (HIV)?  
 

   
 A Abstaining from sexual intercourse before marriage.   
 B Sharing the same needle for injection with an infected person.  
 C Sharing the same straw for drinking with an infected person.  
 D Using condoms during sexual intercourse to prevent pregnancy.  
    
   
    
    
    

- End of Paper 5 - 

menstruation 
starts 
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 Section A (14 marks) 
Answer all questions in the spaces provided. 

 

   
1 The diagram shows a blood vessel found nearby a few body cells. The arrow 

shows the movement of carbon dioxide molecules from the body cells to the 
blood vessel.  

 

     
 

 

 

     
    
     
 (a) Describe one function of R.   
     
  _________________________________________________________  
    
  _________________________________________________________ [1] 
     
 (b) With reference to the diagram, describe and explain one way Q is 

adapted to perform its function.   
 

    
  adaptation ________________________________________________  
    
  explanation _______________________________________________  
    
  _________________________________________________________ [2] 
     
     
     
     
     
     

carbon dioxide 

blood 
vessel 

body  
cell 

R Q 

www.KiasuExamPaper.com 
116



3 
 

 (c) Identify the type of blood vessel shown in the diagram.  
 
Give a reason for your answer. 

 

     
  blood vessel ______________________________________________  
     
  explanation _______________________________________________  
    
  _________________________________________________________ [2] 
     
 (d) Explain how carbon dioxide molecules move from the body cells to the 

blood vessel. 
 

     
  _________________________________________________________  
    
  _________________________________________________________  
     
  _________________________________________________________  
    
  _________________________________________________________ [2] 
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2 The diagram shows a flower from a plant.  

 

 

   
    
 (a) Suggest whether this plant is wind-pollinated or insect-pollinated.  

 
Give a reason for your answer.  

 

    
  method of pollination ________________________________________  
    
  reason ___________________________________________________  
    
  _________________________________________________________ [2] 
    
 (b) Describe what is meant by fertilisation in a plant.    
    
  _________________________________________________________  
    
  _________________________________________________________ [1] 
    
 (c) Some plants produce daughter plants when stems that touch the ground 

grow roots.  
 
Suggest one advantage of reproducing using flowers instead of plant 
parts such as stems.  

 

    
  _________________________________________________________  
    
  _________________________________________________________ [1] 
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3 The diagram shows how the thickness of the uterus lining changes during a 
woman’s menstrual cycle and how the concentrations of two hormones in the 
blood change during the same cycle.   

 

    
 

 

 

   
    
    
    
 (a) (i) Identify hormone X.  
     
   ____________________________________________________ [1] 
     
  (ii) Describe the effect of hormone X on the female reproductive 

system.  
 

     
   ____________________________________________________  
     
   ____________________________________________________ [1] 
     
 (b) Explain why concentration of hormone Y increases after day 14.  
    
  _________________________________________________________  
    
  _________________________________________________________ [1] 
    
     
     
     

concentration 
of hormones 

thickness of 
uterus lining 

0                    7                  14                  21                 28 

time / days 

X Y 
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 Section B (16 marks) 
Answer any two questions from this section in the space provided. 

 

     
4 An experiment was carried out to investigate the effect of temperature on the 

digestion of fat by lipase.  
 
Six test-tubes containing the same volume of olive oil and lipase solution were 
set up. A drop of pH indicator was added to the mixture, which changes colour 
when the pH decreases.  
 
The six test-tubes were labelled and placed in separate water baths at different 
temperatures. The table shows the time taken for the mixture to change colour. 
 

 

temperature / °C  time taken for indicator to 
change colour / hours 

5 23 

15 14 

25 8 

35 5 

45 15 

55 29 
 

 

     
     
 (a) The pH decreases when fat in the olive oil is digested by lipase.  

 
Suggest why.  

 

    
  _________________________________________________________  
    
  _________________________________________________________ [1] 
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 (b) Use the results in the table to plot a line graph on the grid.  
 

 
    
    

[2] 
 

 (c) Using your graph, state the optimum temperature of lipase.   
    
  _______________ °C [1] 
    
    
    
    
    

temperature / °C 

time taken to 
change colour 

/ hours 
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 (d) Explain why the mixture changes colour slower when the temperature 
increases from 35 °C to 55 °C. 

 

    
  _________________________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________ [3] 
    
 (e) Name an organ in the human body which produces lipase.   
    
  _________________________________________________________ [1] 
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5 The graph shows the rate of photosynthesis in a plant during a 24 hour period 
on a clear day.  

 

  

 
     
     
     
     
     
 (a) Explain the rate of photosynthesis in the plant at 4 am.    
     
  _________________________________________________________  
     
  _________________________________________________________ [1] 
    
    

rate of 
photosynthesis 
/ arbitrary units 

5 

10 

15 

12 2 4 6 8 10 12 2 4 6 8 10 12 
noon 

time of day / hour   

midnight midnight 
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 (b) Using the graph, describe and explain how the rate of photosynthesis 
changes from 12 noon to 6 pm.  

 

     
  describe __________________________________________________  
    
  _________________________________________________________  
    
  explanation _______________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________ [2] 
    
 (c) On the graph, draw a curve to represent the rate of photosynthesis when 

there is an increased carbon dioxide concentration in the atmosphere.   
 
[1] 

    
 (d) Water is required for photosynthesis to take place.  

 
Explain how water is transported from the soil to the leaves of a plant.  

 

     
  _________________________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________  
    
  _________________________________________________________ [3] 
    
 (e) Describe what happens to one product of photosynthesis after it is made 

in the plant.   
 

     
  _________________________________________________________  
     
  _________________________________________________________ [1] 
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6 An athlete competes in a 400 m swimming race and completes the race in five 
minutes.  
 
The table shows the lactic acid concentration in his muscles during and after 
the race.  
 
 

time after race starts / min  lactic acid concentration in 
muscles / arbitrary units 

1 0 

2 2 

3 4 

4 7 

5 11 

6 9 

7 7 
 

 

     
     
 (a) Energy has to be released in the muscles for the athlete to swim.    
     
  (i) State the process which released energy in the muscles of the 

athlete one minute after the race starts.    
 

     
   _____________________________________________________ [1] 
     
  (ii) The process in (i) occurs in an organelle in the muscle cells.  

 
Name this organelle.   

 

     
   _____________________________________________________ [1] 
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 (b) Explain the change in lactic acid concentration in the muscles of the 
athlete from the start to the end of the race.   

 

     
  _________________________________________________________  
     
  _________________________________________________________  
     
  _________________________________________________________ [2] 
     
 (c) The athlete continues to breathe heavily even after the race ended.   

 
Using the information in the table, suggest why. 

 

     
  _________________________________________________________  
     
  _________________________________________________________ [1] 
     
 (d) Smoking can negatively affect the athlete’s swimming performance and 

his health.  
 

     
  (i) Explain how carbon monoxide in cigarette smoke can affect his 

swimming performance.  
 

     
   _____________________________________________________  
     
   _____________________________________________________  
     
   _____________________________________________________ [2] 
     
  (ii) Smoking is known to increase the risk of coronary heart disease.  

 
State another factor that can increase the risk of coronary heart 
disease for an athlete who exercises regularly. 

 

     
   _____________________________________________________ [1] 
     
    

 
- End of Paper - 
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MARKING SCHEME 
2021 BIOLOGY SEC 4NA PRELIMINARY EXAMINATION

Paper 5 (20m)
QN ANSWER QN ANSWER
1 D 11 D
2 B 12 C
3 A 13 B
4 C 14 C
5 B 15 D
6 C 16 D
7 C 17 C
8 B 18 B
9 A 19 C
10 A 20 B

PAPER 6 – Section A (14m) 
QN ANSWER Marking
1a produce antibodies / engulf and ingest bacteria / phagocytosis of 

bacteria / defend the body against diseases
1m max

1b Adaptation must match explanation, either:
1. (circular) biconcave shape / increase surface area (to volume
ratio) increase rate of diffusion of oxygen
2. no nucleus more space for RBC to carry haemoglobin
Reject: contains haemoglobin as cannot be seen from diagram

1m
adaptation
1m 
explanation

1c capillary;
one-cell thin; / allows exchange of substances (with body cells)

1m
1m

1d There is higher concentration of carbon dioxide in the body cells 
than in the blood vessel;
Carbon dioxide diffuse from body cells to the blood vessel. 

1m

1m

2a wind-pollinated / wind;
anthers hang out of flower + pollen grains can be easily blown by 
wind / feathery stigma + easily catch pollen grains / small petal as 
it does not need to attract insects;

1m
1m

2b fusion (of nuclei) of male and female gametes to form a zygote; 1m

2c increase genetic variation; / offspring inherits a combination of 
genes (which may result in beneficial traits);

1m

3ai oestrogen; 1m

3aii Either:
1. causes release of egg/ovulation;
2. control the repair and growth of uterus lining

1m max

3b Maintain thickness of uterus lining / prepare uterus for 
implantation of embryo;

1m

nucllclclclcleieieieieiei) of

bacteriaaaaaa ////// phphphphphphaaaaaga occccccytytytytytytososososososisisisisisis oooooof 
iseases

natiooooooooooon, eitheheheheheheheheheheheeeheeeeeeeeeeeeeehhhhhhhhhhhhhhhhhherrrrrrrrrrrrrrrrrrrrrrrrrrr:::::::::::::::::::
pe / incccccreeereeeeer assssssssaaaaaaa eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ssusssususususssusususususususususussusususususussusususussssssususssssusususssssuusssssussususussuusuuuusuuuuussussuuusuususssuss rfrfrfrfrfrfffffrfrfrffrfrfrffrfrfrrfrfrfrfrfrfrrfrffrfrfrffrfrfrfrfrfrrfrfrfrrfrfffrfrfrfrffrffrfrrffrffffrfrfrffffrfffffrffrffrfrffrffffffrrrrrrrrrrfrrfrrrrrrr acaacaaaacacacacacacacaccacacacacacacaacacacaccacaacacacacacacaccaccacacaaaacacaaaaaacaaacaaaacaacaaaacaaaaaaaaaaaaaaaaaacaaaaaaaaaaaaaaacaaaaaceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aarararrrreaeaeaeaeaea (to vvvvvvololololololuuuuumu e

of diffuuufuufufuuufusissssss on ooffff f oxoxoxoxoxoxxxygyyyyyy ennnnnnnnnn
re spappapapapapapaapapppppppppp ceeeeeeee ffffffororororororoor RBCCCCC toooooooooooooooooo carry haemememmmmogooooo lobinnnnnn

haemomomomomomomomomomomomommmmommoommmmmm glglgglglgglgglglglgglgglg obobobobobobobobobobobobobobobooo in aaaaaaaassssss caccccccccccc nnnnnnnnnnnnnnnnnnottottototottototototottotttoo  be seen ffffffrorororororommmmmm diiiiiagagagagagagrarararararam

1m
adap
1m

l thin; ////////////// alllllllllllllllllllllllowowowwowowowwwwowowowowwowowoo ss sssssssssssss ss exchchchchhchchchchchchchchhchcccc ananananananananaaananananananananananngegegegegeegegeegegeggegegeegeegegeegeegg  of sususususussususssssususuusuuusssssss bsbsbssbsbsbsbsbsbsbsbsbsbbssbsb tatatatatataatatatatatatattaancncncncncnccncncncnnnnnnnn es ((((((wiwiwiwiwiwiwiwithththththththth bod

There e e eee e isiiiiiiiiiiiiiii hhhhhhhhhigggigigigigiigigighehhhhhhhhh r cccocccccccccccccc nnncncncnnnnnnnnn entrrratatatatatatataatatataaataaaaa ioioioioiioioiooooioooioooonnnnnnnnnnnnnnnnnn ofofofofooofofofofoofofooof ccccccccccccccccararararaaararararaaraaarararrbobobobobobobobobobobbooobonnnnnnnnnnnnnnnnnnnn didididididioxoxoxoxoxoxidididiii e in
than innnnnnnnnnnnnn the blblblblblblblblbloooooooooooooooooood veveveveeveeeeveeeeveeevessel;;;;;;;
CaCCCCaCaCCCaCaCaCaCaCCC rbbbbbbbbbbononnnnnnnnnnnnn dioxidedededededededede didiididddidididididddddddddddd ffffffffffffffffffffffff ussssssssssssseeeeeeeeeeeeeeeeee frfrfrfrfrfrfrfrfrffrfffff omomomomomomomommomm bbbbbbbbbbbbbody yyyy cecececececelll s ssssss to t

windddddd-popopopopopopopollinated / //////////////// wiwwiwiwiwiwiwiwwiwiwiwiwiwwiwiwwiwwindndndndndndndndndnndndndndnndndndnd;;;;;;;;;;;;;
therrrrrrs s s s sss ssss hahahhahhhahahahhahahahah ngngngngnggggggggngg oooooooooooooooooouttutuututututuutututututtutuu oooooooooooooooooof fff fff ff f ffff flflflflflflflflflflfffff owwwwwwwerererererer ++++ polle
d / feeeeeeatatatatatatatatatatheheheheheheheheheheheryryryryryryryyy sssssssssssssssssstttittttttttttttttt gmaaaaaa ++++++ eaeeeee sily

not ttttt nenenneneneneneneeeeeeeeeededeee  toooooo atatatatatattrtrtrtrtrtraact in
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PAPER 6 – Section B (16 + 8m) 
QN ANSWER Marking
4a Fatty acids are produced; 1m

4b

1m – correct plots (allow for one error)
1m – line graph drawn correctly

2m

 
4c 35 °C 1m

4d Lipase is denatured as temperature increases;

active site of lipase is destroyed / shape of active site is lost;

no complementary fit between active site of lipase and fat / less 
fatty acids is produced (so colour changes slower) / rate of fat 
digestion decreases;

1m

1m

1m

4e pancreas / ileum / small intestine
Reject: duodenum

1m

5a Light energy is absent; / Chlorophyll cannot trap light energy; 
(so the rate of photosynthesis is zero)

1m

5b Rate of photosynthesis decreases; (from 12 noon to 6pm)
Either:
1. Light intensity decreases so rate of photosynthesis 
decreases. 
2. Temperature decreases so rate of photosynthesis decreases.

1m

1m

um /

LiLLLLiLiLiiiiiLLLLL papapppapapap seseseseseseseeseseseee is denaaaaaaaatuuuututuuuuuttttt reerereereeeeeeeeeerrrrrrrrrrrr d aaaaaaaaaaaaaaas s s ss s s s ss ss ssss s tetetetetetetetetetetetettett mpmpmpmpmpmpmpmpmpmpmpppeeeereeeeeeee atururrrrre e e e ee ininininini ccccccrc ea

activevevevevv ssssssssite of lippppppppasasasasasasasasasssasasasasasasasaseeeeeeeeeeeeeeeeeee isisisisssisisisisisisisisisi dddddddddddddddddddeeeeeeseeeeeee trrrrrroyoyoyoyoyoyo edededededed // sh

omplplplplpplememememmemmememeememeeeeeneeee taatataatataataataatataaaaaat ry fit bbbbbbbetetetetetetwewwwww en
cids isssississisis ppppppppppprrrrrrorr duuuuuucecececececedddddd (((so

decreaeaaaaeaaseseseseseses;sssss

ct plotototoooototooototoototototo s (allowowowowowowowowowowowowowoowowowwww fffffffffffffffoooro  onennnenennenennnnnnnenennne error)
ne graphphphphpphphphphphpphphph dddddddddddddddraaaaaaaraaaaaaaawnwwwwwwwwwwwwwwww  coroorororrororororoooooooo rererererererrererererreeeeeeectctctctctctctctctctcttctccccccc lylylylylylylyyyyyylyyylyyylyyylyy

5 °CCCC
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5c

1m – curve is drawn higher than original curve 
Reject: Graph starts increasing before 6am / non-zero after 8pm

1m

5d Root hair cells absorb water from soil by osmosis;

Transpiration in the leaves causes transpiration pull;

which moves water up the xylem to the leaves.

1m

1m

1m

5e Either: 
1. glucose is converted to starch;
2. glucose/sugar is transported to other parts of the plant by the 
phloem / translocation;
3. oxygen diffuses out of the stomata of the leaf;

1m max

6ai aerobic respiration 1m

6aii mitochondria / mitochondrion 1m

6b Lactic acid is produced by anaerobic respiration;
as there is insufficient oxygen supply;

1m
1m

6c Lactic acid is broken down using oxygen (in the liver); 1m

6di Carbon monoxide binds to haemoglobin permanently;
which decrease the efficiency of oxygen transport; / reduce the 
oxygen available for aerobic respiration; (in muscle cells)

1m
1m

6dii diet high in fats and cholesterol; / stress 1m

al curveeeeee
re 6am / nnnnnnonononononon-zezezezezezero aaaaaaftftftftftfterererererer 888888pppm

rom sossssssssssssss il by y yy y y y y yyyyyyyyyyyyyyyyy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy osososoososooosoooososososososooosososososoosoosossossssssssssssssmommomomomomomommommmommmomomomomomomomomomomomomomoommmmmomomommmomomoooooooooosisisisisisisisssssisisisississssisiiiiisisiisisisisiisisiiisisisisiiiiiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss;;;;;;;

avessss cacccccccc usesssss trrrtrrrrranaaaaaaa sppppiririiirrrrririirrririrrrrrirrrrrirraaaaaaaaataaaaa ion pupupupupuull;

ter upppppppppppppppppppppppp tttttttttttheheheheehehehheheheeehheehhee xxyxyxxyxyxyxx leeeeeeeemmmmmmmm to thehehehhehhhehhhehehehhe leaves.

1mmmmmmmmm

1m11111

ose is cococococococococococococccoonvnvnnvnnvnvnvnvnvnnvnvnnvvnvvererererererererererereerrrrrrtetetetetetetettttetetttetet d tootooototototoooooooo ssssssssssssssssstataaatatatatatatatatatatatatatataarcrcrcrcrcrcrcccccrcccccccchhhh;hhhhhhhhhhhhhh
ucoseeeeeseeeseeeeeseseeeeeses /s//////// ugaaaraaaaaaaaaaaaaaa iiiis trtrtttttttttttttt ananananaaaaaaaaaaa spspspspspspspspspspspspspspsppppporttettt d toototototototototooooototototooototootoo oooooooooothththththhthhhhthhthhereerererererererererererereererer partssssss oooooof fffff ththththththe p

hloemmmmmmmmmmmmmmmmmm / tttttttttraaaaaraaraarrrrr nsnnnnnnnnn loooooooocacacacccacacaccacaccccatitititititititt oooonoo ;
3. oxyyyyyyyyyyyggggegggggggggg n didididididididifffffffffffff ususususususuusuu eseseseseseseseseeessssss ooooooooooooooooout of ththththhthththheeeeeeeeeeeee sssstssss omataaaaaaaa ofofofofofof tttttthehehhhehe lea

aeeeeeerooorooooor bibibibibibibbbibibibbbbicccccccc ccccccccc rererererererererrererreeespspspspspspspspspsppspspppppspspiririririririririrrrrrrrataaaaaaaaaaaaaaaaaa iiiioiiiii n
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acidddddd isisisisisisisisisssis ppppppppproduuuuuucecececececedddd dd by
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1 The diagram shows an electron micrograph of a human cell. 
 

 
 

What is the organelle labelled X? 
 

A cytoplasm 

B mitochondrion 

C nucleus  

D vacuole  

 
 
2 The photomicrograph shows a part of an onion epidermis. 

 

Which term best describes the level of organisation on this onion epidermis?  
 
A cell 

B organ 

C system  

D tissue 

 

X 

www.KiasuExamPaper.com 
133



3 

   

 

3 The diagram shows four identical pieces of potato in test-tubes. 
The potato pieces were left as shown for six hours. 
 
Which piece of potato would have the greatest increase in mass?  
 

 
 
 

4 The data shows the concentrations of sugar and starch in an onion. 
 

total sugar including 
reducing sugar 

/ g per 100g 

starch 
/ g per 100g 

3.7 0.0 
 

The onion is tested with Benedict’s solution and iodine solution. 
Which set of results is correct? 

 
 Benedict’s solution iodine solution 

A blue blue-black 

B blue brown 

C brick red blue-black 

D brick red brown 
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5 Enzyme action can be explained by the lock and key hypothesis.  
Where is the active site and which acts as the lock or key?  

 
 active site lock / key  

A on the substrate substrate acts as a key 

B on the substrate substrate acts as a lock 

C on the enzyme enzyme acts as a key 

D on the enzyme enzyme acts as a lock 
 
 
6 Some washing powders contain enzymes as well as detergent. 

In an experiment, three pieces of cloth were stained with the same substance. 
They were left in different beakers of detergent, some with added enzyme, at 
40 °C for 30 minutes. 
 

 
 
Which statement is correct for the results shown by this experiment?  

 
A The black stain contained carbohydrate. 

B The black stain contained fat. 

C The black stain contained protein. 

D The black stain contained water.  
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7 The diagram shows part of the alimentary canal. 
Which structure produces lipase?  

 
 

 
8 In which part of the alimentary canal do chemical digestion and mechanical 

digestion take place?  
 

A colon 

B duodenum 

C mouth 

D oesophagus  

 
 
9 The graph shows the effect of pH on the activity of three different enzymes.  

 

 
Which enzymes in the graph are likely to be protease enzymes?  

 
A X, Y and Z 

B X and Z only 

C Y and Z only 

D Z only 
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10 The diagram below shows part of the human circulatory system. 
 
Which blood vessel would contain the highest concentration of glucose after a 
meal rich in carbohydrates?   
 

 
 

 
11 The diagrams show some components of the blood of a mammal. 

 
Which component causes the blood to start clotting?  
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12 The bar chart shows the mass of carbohydrate, fat, fibre and protein eaten by four 
people each day. 
 
Which person has the diet that would increase the risk of coronary heart disease 
the most?  
 

 
 
 
13 A plant with striped leaves similar to the one below was kept in bright light for six 

hours.  
 

 
 
A leaf was taken from the plant and the chlorophyll removed.  
It was then tested for starch using iodine solution. 
 
Which diagram shows the result of the test?  
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14 The photomicrograph shows a cross-section through a buttercup root. 
 

  
 

What is the function of the tissue labelled Z? 
 
A site of photosynthesis 

B site of respiration 

C transport of sugars 

D transport of water  

 
 
15 The diagram shows a ring of bark and phloem removed from a section on the 

stem of a plant.   
 

 
 

Which of the following diagrams shows the appearance of the stem a few weeks 
later?   

 
A B C D 

 

    
 
 
  

Z 

ring of bark 
and phloem 

removed 

leaves 

xylem 

root 
system 
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16 Which process occurs during transpiration?  
 

A evaporation of water from the xylem 

B loss of water by osmosis from the guard cells 

C movement of water vapour through the spongy mesophyll by osmosis 

D movement of water vapour through the stomata by diffusion 

 
 
17 The diagram shows two shoots at the start of an experiment on transpiration.  

 

 
What are the likely readings on the spring balances after three days?  

 
 shoot X / g shoot Y / g 

A 25 25 

B 25 30 

C 30 25 

D 30 30 
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18 An experiment was carried out using the apparatus shown. 
The carbon dioxide content of the water in each test-tube was measured at the 
start and again three hours later. 
 

 
 
In which test-tube would there be a decrease in carbon dioxide content?  
 
 

19 A student makes three statements about the harmful components of tobacco 
smoke. 

 
I Carbon monoxide prevents oxygen from binding to haemoglobin. 
II Nicotine increases the risk of blood clots. 
III Tar can cause uncontrolled cell division. 

 
Which of the statements(s) is/are correct?  
 
A I only 

B II and III only 

C I and II 

D I, II and III 

 
 
20 Which is the correct pathway taken by a pollen tube after the germination of a 

pollen grain?  
 

A stigma  style  ovule 

B stigma  anther  style 

C style  stigma  anther 

D style  anther  stigma 

 
 

End of Paper 5 
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Section A (14 marks) 
 

Answer all the questions in the spaces provided. 
 
1 Fig. 1.1 shows the reproductive system of a man. 

  
 Fig. 1.1 

   

 

(a) The functions of some of the parts of the reproductive system of a man are 
given in Table 1. 
 
Complete Table 1 using information from Fig. 1.1.  
One row has been done for you: 
 

Table 1 

function letter from 
Fig. 1.1 name 

produces fluid for sperm to 
swim in E prostate gland 

produces sperm and 
testosterone   

carries only sperm   

carries sperm or urine   
 

   [3] 
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 (b) Describe two ways to prevent the transmission of HIV. 
  

1. 
 
  

  
2. 

 
 [2] 

   [Total: 5 marks] 
 
2 Fig. 2.1 shows an external view of a human heart seen from the front.  

 

 
Fig. 2.1 

 
 (a) Describe the difference in function between blood vessel A and B. 
  

   
[1] 

  

 (b) State what happens if blood vessel B becomes blocked. 
  

   
[1] 

  

 (c) Describe and explain how the structure of the left ventricle differs from the 
structure of the right ventricle. 

  

  

  

   
[2] 

   [Total: 4 marks] 
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3 Fig. 3.1 shows a root hair cell. 
 

 
 

Fig. 3.1 
 

 (a) Name the features labelled B and C. 
 
Write your answers on Fig. 3.1. [1] 

  

 (b) State the function of feature A. 
  

   
[1] 

  

 (c) Describe how a root hair cell is adapted for its function. 
  

  

  

   
[2] 
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 (d) Fig. 3.2 shows a palisade mesophyll cell. 
 

 
Fig. 3.2 

The cell in Fig. 3.2 contains structures which are not present in root hair 
cells.  

Describe the function of these structures. 
  

  

   
[1] 

   [Total: 5 marks]
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Section B (16 marks) 
 

Answer any two questions from this section in the spaces provided. 
 
4 Fig. 4.1 shows images of red blood cells from a human, A, and a bird, B. 

 
Fig. 4.1 

 
 (a) There is a nucleus present in each of the red blood cells of the bird, as 

shown in Fig. 4.1. 

Human red blood cells do not contain nuclei. State an advantage of this. 
  

  

   
[1] 
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 Red blood cells from humans were placed into three test-tubes. Each test-tube 
contained a salt solution of a different concentration.  

A sample was taken from each test-tube and viewed using a microscope. The 
results are shown in Fig. 4.2. 

 
salt concentration / mol dm-3 

 
Fig. 4.2 

 
 (b) (i) Describe the appearance of the red blood cells in the 0.15 mol dm−3 

salt solution and the red blood cells in the 0.20 mol dm−3 salt solution. 
  

0.15 mol dm−3 
 

   

  
0.20 mol dm−3 

 

    
[2] 

  

  (ii) The red blood cells in the 0.10 mol dm−3 salt solution burst. 

Explain why the red blood cells burst. 
   

   

   

   

   

    
[3] 
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 (c) Some people in accidents lose a lot of blood.  

Doctors give patients fluid to replace lost blood. 

Use the information in Fig. 4.2 to suggest and explain the concentration of 
the fluid given to patients who have lost blood. 

  
concentration of fluid = 

 
mol dm-3 

  
explanation 

 

  

   
[2] 

   [Total: 8 marks] 
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5 The apparatus shown in Fig. 5.1 was used to investigate the effects of different 
conditions on the rate of photosynthesis in an aquatic plant.  
 

 
Fig. 5.1 

 
A student investigated the effects of light and carbon dioxide on the rate of 
photosynthesis.  
 
The number of bubbles of oxygen produced in one minute was counted in four 
different conditions. Table 5 shows the results. 

 
Table 5 

test 

conditions number of 
bubbles of 
oxygen per 

minute 
light carbon dioxide source 

added to the water 

1 present no 2 

2 absent no 0 

3 present yes 20 

4 absent yes 0 
 

 
 (a) State two conclusions about the conditions needed for photosynthesis using 

the information in Table 5. 
  

1 
 

  

  
2 

 

   
[2] 
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 (b) The investigation was carried out at 15 °C. It was repeated at 25 °C. 
Suggest and explain the effect this had on the results of test 2 and test 3. 

  
test 2 

 

  

  

  
test 3 

 

  

   
[4] 

  

 (c) Fig. 5.2 shows a micrograph of the cross-section of a leaf. 

 
Fig 5.2 

 
A leaf was submerged into water of 100 °C. 
It was observed that air bubbles escaped from the leaf. 
More bubbles were observed on one side of the leaf. 

  (i) Label the source of air bubbles on Fig. 5.2 with the letter X. [1] 
   
  (ii) Explain why more bubbles were observed on one side of the leaf than 

the other. 
   

   

    
[1] 

   [Total: 8 marks] 
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6 Some students investigated the effect of pH on the rate of respiration by 
measuring the volume of carbon dioxide produced by yeast in 30 minutes. 
Their results are shown in Table 6.  
 

Table 6 

pH average volume of carbon dioxide 
produced in 30 minutes / cm3 

rate of carbon dioxide 
production / cm3 per minute 

4 6 0.2 
5 12 0.4 
6 36 1.2 
7 54 ......................... 
8 63 2.1 

  
 (a) Complete Table 6 by calculating the rate of carbon dioxide production per 

minute at pH 7. Write your answer in the space in Table 6. 
Show your working in the space below. 

   

 

 [1] 
  

 (b) Plot the data from Table 6 to show the effect of pH on the rate of carbon 
dioxide production by yeast. 

 
   [2] pH 

rate of 
carbon 
dioxide 

production 
/cm3 per 
minute 
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 (c) Using data, describe and explain the trend shown by the results in Table 6 
and the graph you have drawn. 

   

   

   

   
 

   
[3] 

    
 

 

 (d) (i) State the word equation for anaerobic respiration in man. 
    

[1] 
    

 
 

  (ii) Describe the effect of the product stated in (d)(i) on muscles in the 
human body. 

    

    

    
[1] 

   [Total: 8 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Paper 6 
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SECONDARY FOUR NORMAL (ACADEMIC)
Marking Scheme

Paper 5

1 2 3 4 5 6 7 8 9 10

B D A D D B C C B C

11 12 13 14 15 16 17 18 19 20

D C A D B D B C D A
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PERICE SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2021
SECONDARY FOUR NORMAL (ACADEMIC)
Paper 6 – Section A

Qn Answer Marks
1a

function letter from 
Fig. 1.1 name

produces sperm and 
testosterone C testis ;

carries only sperm D sperm duct ;

carries sperm or urine A urethra ;

0-1 =0m
2-3 =1m
4-5 = 2m
6 = 3m

1b Any of the following: 
Keep to one sex partner, do not engage in casual sex ;
Condoms are used if unsure of themselves or sex partners having HIV ;
Do not share instruments that can be contaminated with blood ;
Use sterilised equipment for acupuncture, tattooing and piercing ;

1m each, 
2m max
OWTTE

Total 5 marks

Qn Answer Marks
2a A transports blood to the rest of the body while B transports blood to the heart 

muscle ;

Both functions must be accurate to attain mark.

1m CAO
OWTTE

2b no oxygen getting to heart muscle ;
severe pain / heart attack occurs / heart muscle dies ;
A description of heart attack

1m max
OWTTE

2c [Form-Function Relationship]
wall / muscle of left ventricle much thicker / stronger than wall / muscle of right 
ventricle; (structure/structural property)
L.V. has to force blood all round body / must create more force / pressure (effect 
on process) ;

1m each, 
2m max

Total 4 marks

Qn Answer Marks
3a B: nucleus

C: vacuole
Both correct 
for 1m CAO

3b protects cell from mechanical damage ;
prevents cell from bursting ;

1m max 
OWTTE

3c [Form-Function Relationship]
finger-like extension which increases surface area ; (structure/structural 
property)
to increase the rate of absorption of water (effect on process) ;

1m each, 
2m max
OWTTE

3d enables cell to carry out photosynthesis ;
R make food

1m CAO

Total 5 marks
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Paper 6 – Section B
Qn Answer Marks
4a more space for haemoglobin ;

more flexible shape (to move through capillaries) ;
1m AVP

4bi 0.15 mol dm–3: (red blood cells) are normal shape / biconcave ;
0.20 mol dm–3: (red blood cells) have shrunk / crenated / AW ;

1m each, 
2m max

4bii [Describe Process]
osmosis ; (process)
(diffusion / osmosis) of water molecules into cells ; (participant)
down a water potential gradient / from high water potential (of solution) to low 
water potential (in cells) ; (pathway/place)
across partially permeable membrane ; (structure)

1m each, 
3m max

4c 0.15 mol dm–3 (must have units) ;
no net movement of water / (red blood) cells will remain normal shape / AW ;

1m each, 
2m total

Total 8 marks

Qn Answer Marks
5a light is needed for (photosynthesis) / AW ;

carbon dioxide, is needed / increases rate (of photosynthesis) / AW
or
idea of no / low, carbon dioxide results in, low rate of photosynthesis / few
bubbles ;

1m each, 
2m max

5b [Cause-Effect Relationship]
test 2:
(the results) stay the same / no (oxygen) bubbles (are, released / produced) ;
no photosynthesis ;
(because) no light ;
A no carbon dioxide

test 3:
(the number of oxygen) bubbles increase ;
(because) more photosynthesis / increases rate of reaction ;

1m each, 
4m max

5ci labels X at intercellular air spaces ; 1m CAO
5cii [Form-Function Relationship]

More stomata are found on the underside/lower epidermis of the leaf than the 
topside/upper epidermis ;

1m
OWTTE

Total 8 marks

Qn Answer Marks
6a (54 ÷ 30) = 1.8 ; 1m CAO
6b all points plotted accurately to ±½ small square ;

line drawn ;
1m each, 
2m max

6c description:
as the pH increases the volume / rate increases ;

credit use of calculated data ;

explanation:
reference to enzymes linked to pH ;
A any rate / volume doubles between pH4 and pH5 / or rate / volume trebles 
between pH5 and pH6.
A increased pH increases enzyme activity;

1m each, 
3m max

6di glucose lactic acid + a small amount of energy 1m CAO
6dii Any of the following: fatigue, muscle cramps etc ;

R muscle ache
1m
OWTTE

Total 8 marks
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1 What is the function of the cell wall?

A carry out photosynthesis
B prevent molecules from moving into and out of cell
C store and pass on cell information
D support and strengthen the cell

2 Which term describes the parts of a plant?

leaf leaf mesophyll leaf epidermis
A organ cell tissue
B organ tissue tissue
C organ system cell tissue
D organ cell cell

3 Which of these processes require energy from respiration? 

diffusion osmosis
A
B x
C x
D x x

4 The apparatus below was set up for an experiment. The height of the solution in the
thistle funnel was measured at the start of the experiment. 

After 1 hour, the height of the solution in the thistle funnel was measured again. 
The results are shown in the table below.

Height at the start (cm) Height at the end (cm)

6.2 15.8

What could be the concentration of sugar solution X?

A 0.05%
B 0.5%
C 1%
D 5%

key

x = energy not required
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5 Which chemical test shows the presence of an enzyme in a biological washing 
powder?

A biuret test B Benedict’s test
C ethanol emulsion test D iodine test

6 The diagram shows an experiment to investigate the action of a protease enzyme on 
a 1.0 g cube of raw meat.

A few drops of dilute hydrochloric acid were added to the test tube. After 15 
minutes, 0.35 g of protein was converted to amino acids. 

How much protein would be digested if the experiment was repeated with dilute 
sodium hydroxide instead?

A 0.0 g
B 0.15 g
C 0.25 g
D 0.50 g

7 The diagram shows some organs of the digestive system. 

Where is amylase made? 

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

protease solution 

1.0 g cube of meat
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8 The function of chlorophyll is to 

A absorb carbon dioxide.
B release energy from glucose.
C store raw materials for photosynthesis.
D convert light energy into chemical energy.

9 The graph shows the rate of photosynthesis of a plant at increasing light intensities 
and 0.06% carbon dioxide. The temperature is kept constant. 

What may be limiting the rate of photosynthesis at X and Y?

X Y
A light intensity carbon dioxide
B carbon dioxide carbon dioxide
C light intensity light intensity
D carbon dioxide light intensity

10 A plant is exposed to different temperatures and humidities.

Which set of conditions cause the plant to lose most water?

temperature / oC humidity / %
A 15 30
B 15 60
C 25 30
D 25 60

11 What is translocation? 

A the transport of food in the phloem tissue
B the transport of food in the xylem tissue
C the transport of water in the phloem tissue
D the transport of water in the xylem tissue
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12 What is the role of white blood cells? 

A to carry glucose
B to carry oxygen
C to defend against disease
D to make the blood clot

13 The diagram shows part of the circulatory system. Which vessel carries blood with 
the highest amount of amino acids and glucose? 

14 Which gas is produced during aerobic respiration?

A carbon dioxide
B nitrogen
C oxygen
D sulfur dioxide

15 The bar chart shows the percentage of women who had babies with low birth weight, 
among smokers and non-smokers. 

What is shown by the bar chart? 

A More women smoke during pregnancy than usual.
B Smoking in pregnancy increases the risk of low birth weight.
C Smoking is bad for the health of a pregnant woman.
D Women whose babies have low birth weight are smokers. 
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16 Which parts of a flower are required for fertilization? 

A carpel and ovule 
B ovule and pollen
C ovule and ovary
D ovary and pollen

17    Some of the events which occur during sexual reproduction in a flowering plant are 
listed below.

1 male gamete fuses with female gamete
2 growth of pollen tube
3 pollen grain sticks to stigma
4 seed develops inside the ovary

In which order do these events take place?

             first                                                                                    last
A 2 3 1 4
B 4 2 3 1
C 1 4 2 3
D 3 2 1 4

18 An egg is released from a human ovary.

Which route does the unfertilised egg follow?

A oviduct uterus vagina
B oviduct vagina uterus
C uterus oviduct vagina
D uterus vagina oviduct

19 On which date is a woman most likely to ovulate if the first day of menstruation was 
1 February? 

A 5 February
B 14 February
C 28 February
D 1 March
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20 The diagram shows a section of the human male reproductive system.

Which structure is the sperm duct?
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Section A

Answer all questions in the spaces provided

1 Fig. 1.1 shows a type of cell. 

Fig. 1.1

(a) Describe one feature that shows this is a plant cell. 

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

(b) Describe the function of structure B in this cell. 

………………………………………………………………………………………….

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

(c) Describe how mineral ions are taken up via pathway A into the cell. 

………………………………………………………………………………………….

…………………………………………………………………………………………. 

………………………………………………………………………………………... [2]
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2 The diagram below shows the simplified structure of a human heart.

(a) (i) Label the pulmonary artery and the vena cava on the diagram. [2]

(ii) State one structural difference between the pulmonary artery and the 
vena cava. 

…………………………………………………………………………………….

……………………………………………………………………………………. [1]

The graph below show the blood pressure of the pulmonary artery and the aorta
across time. 

(b) (i) Which graph, A or B, shows the change in blood pressure in the aorta?

………………………………………………………………………………….. [1]

(ii) Explain your answer in (b)(i).

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

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

  

www.KiasuExamPaper.com 
170



4

[Turn Over

This exam paper is the property of Ping Yi Secondary School. It must not be duplicated in part or whole.

3 Roses can reproduce by two methods. Wild roses reproduce by producing small red 
fruits with seeds. Cultivated roses reproduce by cloning existing plants using stem 
cuttings. 

(a) Suggest the type of reproduction usually found in  

wild roses ………………………………………………………………….…..

cultivated roses ………………………………………………………….……. [1]

(b) State one advantage that results from the type of reproduction found in cultivated 
roses. 

…………………………………………………………………………………………. 

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

4 A student sets up the apparatus shown below to investigate the function of the stomata. 
He uses four identical leaves and covers their surfaces with jelly, as labelled below. 

Each leaf is weighed. The leaves are left for four hours, and weighed again.

(a) State the leaves that show the most and the least water loss. 

most water loss ………………………………. 

least water loss  ………………………………. [1]

(b) Explain your answer in (a).

………………………………………………………….……………………………..

………………………………………………………….……………………………..

………………………………………………………….……………………………..

………………………………………………………….…………………………….. [2]
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Section B

Answer any two questions from this section in the spaces provided.

5 Fig 5.1 shows the relative percentage of undigested food molecules in a person’s 
alimentary canal as the contents of a meal passed through. 

Fig 5.1
(a) Name structure B.

…………………………………………………………………………………… [1]

(b) The percentage of undigested carbohydrates starts to decrease in the 
mouth. 
Name the enzyme involved in breaking down carbohydrates in the mouth.  

…………………………………………………………………………………… [1]

(c) Explain why the percentage of undigested fat molecules suddenly 
decreases in the duodenum. 

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………… [2]
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A student investigated the action of the human digestive enzyme trypsin. She 
placed 20mL of milk solution into each of six test tubes which all contained trypsin 
solution.

The test tubes were kept at different temperatures. When milk has been broken 
down, it will turn from cloudy to clear. The time taken for the milk solution in each 
of the test tubes to clear was recorded in Table 5.2. 

Table 5.2

10 20 30 40 50 60
Time taken for milk solution to 
turn from cloudy to clear/min

7.6 4.5 3.1 2.7 4.8 10.2

(d) (i) At which temperature did the milk turn from cloudy to clear the slowest? 

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

(ii) Use the ‘lock and key’ hypothesis to explain your answer in (d)(i).

..………………………………………………………………………….…..

..………………………………………………………………………….…..

..………………………………………………………………………….…..

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

(e) Predict what the student would observe if she added dilute hydrochloric acid 
to all the test tubes. 

…………………………………………………………………………………… [1]
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6 Fig. 6.1 below shows the cross section of a leaf from a potted plant.

Fig. 6.1 

(a) Name the following structures shown in Fig. 6.1

P …………………………………................................

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

(b) Compare the distribution of chloroplasts in P and Q. Give an explanation 
why. 

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

The potted plant was placed outdoors in the garden. Fig. 6.2 below shows how the 
amount of starch present in the leaves varies throughout a 24-hour period. 

Fig. 6.2 

www.KiasuExamPaper.com 
174



8

[Turn Over

This exam paper is the property of Ping Yi Secondary School. It must not be duplicated in part or whole.

(c) Describe and explain the difference in the amount of starch present in the
leaves during time period A and B.

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

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

(d) To test for starch in the leaves, a food test is used. 

(i) State the name of the test used to test for starch. 

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

(ii) Describe the results of the test when the leaves were tested during time 
period A.

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

        ………………………………………………………………………………….. [1]
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7 A scientist monitors the heart rate of an athlete exercising on a running machine.
Results of this experiment are shown in the table below.

(a) Plot these results on the grid and draw a line of best fit. [2]

(b) Use your graph to predict the heart rate of this athlete when he is running at a 
speed of 10 km/h.

                                       heart rate = …………………. beats per minute [1]

(c) From your graph, describe how running speed affects the heart rate of the 
athlete.  

…………………………………………………………………………………………

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

Running speed in 
km/h 2 4 6 8 12 14

Heart rate in 
beats per minute 84 102 120 140 177 196

Heart 
rate in 

beats per 
minute

running speed in km/h

200

180

160

140

120

100

80

60
1      2      3      4      5      6      7      8      9     10    11    12    13   14
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(d) The heart pumps blood around the body. This supplies oxygen for aerobic
respiration in the body cells. 

Explain your answer in (c) using ideas about aerobic respiration. 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………[2]

(e) As the athlete continues running, lactic acid starts to build up in the leg
muscles. 

(i) Write a word equation for this reaction. 

………………………………………………………….………………………. [1]

(ii) Explain why there is a build up of lactic acid in the leg muscles during 
exercise. 

………………………………………………………….……………………….

…………………………………………………………………………………. [1]

END OF PAPER
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Answers for 4NA 2021 PRELIM Paper

Paper 5 MCQs: 

1 2 3 4 5 6 7 8 9 10 
D B D A A A B D A C 
11 12 13 14 15 16 17 18 19 20 
A C C A B B D A B C 

Paper 6 Section A

Qn Correct Answer Marks Remarks 
1(a) It has a cell wall 1 

A few students wrote about the presence of the large vacuole which was accepted. 
1(b) It increases the surface area to volume ratio for faster 

absorption of water and dissolved mineral salts.  
1 R surface area 

1(c) There is a higher concentration of mineral ions outside 
the cell than inside. [1] 
Mineral ions will move into the cell via diffusion [1].   

2 

Question was poorly done. Common answers included movement via transpiration, or 
osmosis. 

2(a)(i) Correct labelling of pulmonary artery and vena cava 2 
Most were able to get at least the vena cava right, but not the pulmonary artery. 

(b) Any one of the following: 
Vena cava has valves while pulmonary artery
does not.
Pulmonary artery has thick muscular walls while
vena cava has thinner, less muscular walls
Pulmonary artery has a relatively smaller lumen
than vena cava.

1 

Most were able to differentiate the structural differences, only a few mentioned the 
function. 
Some just mentioned the atery is “thick”, instead of mentioning the walls are thicker. 

2(b)(i) A 1 
2(b)(ii) As the aorta pumps blood to the rest of the body, while 

the pulmonary artery only pumps blood to the lungs. 
1 

Many mentioned that the reason is because aorta is an artery, not recognising that so is the 
pulmonary artery! 

3(a) Wild roses: sexual reproduction 
Cultivated roses: asexual reproduction

1 

(b) Any one of the following: 
All the beneficial traits are passed down to the
offspring.
It is a faster mode of reproduction.

1 

d
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4(a) Most water loss: C 
Least water loss: D 

2 1m for two in correct 
position/order 

4(b) Leaf C has no jelly applied. Thus, transpiration continues 
to occur and weight loss is highest. [1] 
Leaf D has jelly on both the top and bottom surface. 
This reduces the amount of water loss significantly. 
Thus, weight loss is lowest. [1] 

2  

 Many assume that only the lower surface have stomata. Others explain using 
photosynthesis, thinking that the weight loss is due to an inability to make food. 

Paper 6 Section B

Qn Correct Answer Marks Remarks 
5(a) Oesophagus 1  
 A few students spelled wrongly but were still given the mark.  
5(b) Salivary amylase 1 R amylase only 
5(c) Bile is released from the liver into the duodenum. Bile 

emulsifies fats and increases its surface area to volume 
ratio for faster digestion of fats. [1] 
Intestinal juice and pancreatic juice containing lipase are 
released into the duodenum. Fats are broken down into 
fatty acids and glycerol. Thus, the fatty acids 
concentration increases. [1]  

2  

 Poorly answered. Many did not mention bile. For those that did, they did not mention the 
effect of bile. Most just mentioned that fats are digested but did not elaborate how.  

5(d) 60 C  1  
 Well answered 
5(e) The enzyme trypsin is the lock, substrate milk is the key. 

The substrate has a 3D shape complementary to that of 
the active site of trypsin. [1] At 60 C, the enzyme 
becomes denatured. The active site is lost. Thus, 
substrate is no longer able to fit into active site and rate 
of reaction decreases. [1] 

  

 Many wrote that the enzyme has a 3D shape complementary to the active site/substrate 
which is incorrect. Many are still unable to use the lock and key hypothesis to explain 
denaturation.  

5(f) The time taken for milk solution to turn from cloudy to 
clear will increase/ take very long/ milk solution will 
remain cloudy.  

1   

Students are unclear what the observation of the experiment is. Some are unable to state 
that the time taken will increase, instead giving colour changes or answers relating to food 
tests. Others state that “no reaction is taking place” which is unclear as it does not address 
the observations made.  

6(a) P: palisade mesophyll cell 
Q: spongy mesophyll cell 

1 R mesophyll cell only 

6(b) There are more chloroplasts in P than in Q. [1] 2 Comparison must be 
made 

ken ffffffooooroo  milk
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P is at the upper layer of the leaf which will receive more 
sunlight. Thus it has more chloroplasts to allow maximum 
absorption of sunlight for maximum rate of 
photosynthesis. 

6(c) From 1200 to 1800, the amount of starch present in 
leaves increases. From 1800 to 0000, the amount of 
starch present in leaves decreases. [1] 
 
In region A, photosynthesis occurs at an increasing rate 
as light intensity increases from 0600 to 1800. The 
amount of glucose produced increases, leading to more 
starch stored in the leaves. [1] 
 
Whereas in region B, there is no light so no 
photosynthesis. No glucose is produced. The starch in 
leaves is converted to glucose which is used for 
respiration. [1] amount of starch present in leaves 
decreases. 
 

2 1m for trend 
2m for explanation 

6(d))(i) Iodine test. 1
6(d)(ii) Iodine solution turns blue-black 1  
7(a) Accurate and clear plotting of points 

Line of best fit 
2  

 
 A few students drew the lines beyond the points.  

Most are able to plot correctly. 
7(b) Based on graph  1  
 Done well.    
7(c) As running speed increases, heart rate increases.  1  
 A few students tried to explain the trend which is unnecessary. Instead of describing running 

speed, some described the distance ran.  
7(d) As running speed increases, more energy is needed. Thus, 

breathing rate increases for our bodies to take in oxygen 
and remove carbon dioxide at a faster rate. [1] Heart rate 
also increases in order to transport oxygen and glucose 
to the muscles at a faster rate for aerobic respiration to 
produce more energy.  [1] 

2  

[1] More energy needed/ aeroic respiration to produce more energy
[1] transport of glucose and oxygen.  
Most students only obtained one mark. Many did not link it to the energy required.  

7(e)(i) Glucose  lactic acid + small amounts of energy 1 R energy 
 A few students wrote “less energy”, while others added in carbon dioxide or water as one fo 

the products. 
7(e)(ii) As the rate of oxygen intake is unable to increase any 

further, the muscles carry out anaerobic respiration to 
supplement the energy needs of the muscles. Hence, 
lactic acid builds up.  

1  
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 Most were not able to answer the question with misconceptions, thinking that anaerobic 
respiration occurs when there is no oxygen available;  
Some thought the question was asking about effects of lactic acid.  
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2 

 
 

1  The diagram shows a plant cell. 

  

 

 
  

 Which parts are also found in liver cells? 

  

 A  W and X 

 B  W and Z 

 C  Y and X 

 D  Y and Z 
 
 
  

X 

W 

Y 

Z 
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3 

 
 

2  The diagram shows some xylem cells in longitudinal section. 

  

 

 
  

 What is the function of the parts labelled X? 

  

 A  absorption 

 B  support 

 C  transport of sugars 

 D  transport of water 
 
 
  

X 
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4 

 
 

3  The table shows the concentration (in parts per million) of three ions inside and outside a 
plant cell. 

  

   inside cell / parts 
per million 

outside cell / 
parts per million 

 

  magnesium ions 38 50  

  nitrate ions 825 700  

  sulfate ions 145 200  

  

 In which directions would the ions diffuse? 

  

  magnesium ions nitrate ions sulfate ions  

 A  + + + key 

 B  + – + + = diffuses into cell 

 C  – + – – = diffuses out of cell 

 D  – – –  
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5 

 
 

4  An experiment on diffusion was set up as shown in the diagram. 

  

 

 
  

 What was found in the water in the test-tube after 30 minutes? 

  

 A  amino acids 

 B  fatty acids 

 C  glucose 

 D  glycerol 
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6 

 
 

5  The diagram shows two solutions that are separated by a partially permeable membrane. 

  

 

 
  

 In which direction will most water molecules move? 

  

 A  from X to Y, against its water potential gradient 

 B  from X to Y, down its water potential gradient 

 C  from Y to X, against its water potential gradient 

 D  from Y to X, down its water potential gradient 
 
 

6  A student wants to find out if a solution contains an enzyme. 
 
Which chemical should the student use? 

  

 A  Benedict’s solution 

 B  biuret solution 

 C  ethanol 

 D  iodine solution 
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7 

 
 

7  An experiment is carried out to investigate the effect of pH on the activity of an enzyme. 
 
The graph shows the results. 

  

 

 
  

 What could be the identity of this enzyme? 

  

 A  intestinal lipase 

 B  pancreatic amylase 

 C  pepsin 

 D  salivary amylase 
 
 

8  What is the function of the gall bladder? 

  

 A  absorption of fat 

 B  digestion of fat 

 C  production of bile 

 D  storage of bile 
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9  The diagram shows the human alimentary canal. 
 
Which structure does not secrete digestive enzymes? 
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9 

 
 

10  The diagram shows the arrangement of cells inside a green leaf. 
(No cell contents are shown.)

  

 

 
  

 Which cells contain chloroplasts? 

  

 A  V, W and X 

 B  V, W and Y 

 C  W, X and Y 

 D  W, X and Z 
 
 
  

X 

V 

W 

Y 

Z 
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11  The diagram shows the results of an experiment using leaves with the same surface area 
from two different species. Each leaf was left on a balance in daylight in a closed room and 
their mass was recorded at 1-hour intervals. 

  

 

 
  

 What could explain these results? 

  

 A  Leaf 1 has a thicker cuticle than leaf 2. 

 B  Leaf 1 is thinner than leaf 2. 

 C  Leaf 2 has stomata protected by hairs and leaf 1 does not. 

 D  Leaf 2 has sunken stomata and leaf 1 does not. 
 
 

12  Which row describes the movement of (a) substance(s) in a plant transport tissue? 

  

  tissue substance direction of movement  

 A  phloem sugar down only  

 B  phloem sugar up and down  

 C  xylem water up and down  

 D  xylem water and mineral ions down only  
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11 

 
 

13  Which statement about the pulmonary artery is correct? 

  

 A  It contains many valves. 

 B  It contains blood at high pressure. 

 C  It contains blood moving towards the heart. 

 D  It contains oxygenated blood. 
 
 

14  The diagram shows the respiratory organs in the thorax. 

  

 

 
  

 What are the labels for the bronchus and bronchioles? 

  

  bronchus bronchioles  

 A  1 2  

 B  2 3  

 C  4 5  

 D  5 6  
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15  Which statements about respiration are correct? 

  

  1  It breaks down nutrient molecules. 

  2  It is a chemical reaction. 

  3  It only occurs in animal cells. 

  4  It releases energy. 

  

 A  1, 2 and 3 only 

 B  1, 2 and 4 only 

 C  1 and 3 only. 

 D  2, 3 and 4 only 
 
 

16  Which component of cigarette smoke is most likely to cause lung cancer? 

  

 A  carbon dioxide 

 B  carbon monoxide 

 C  nicotine 

 D  tar 
 
 

17  The diagram shows a flower cut in half. 
 
Which part must receive pollen grains before fertilisation can take place? 

  

 

 
  
 

A 
B 

C 

D 
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13 

 
 

18  Sexual reproduction is a process in which 

  

 A  all types of organism reproduce. 

 B  many cells of one type fuse with a single cell of another type. 

 C  nuclei of two specialised cells fuse together. 

 D  parents produce genetically identical offspring. 
 
 

19  The diagram shows the female reproductive system. 
 
Which labelled structure produces the hormone oestrogen? 
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14 

 
 

20  The diagram shows the male reproductive system. 

  

 

 
  

 What are the parts labelled Y and Z? 

  

  Y Z  

 A  prostate gland urethra  

 B  urethra prostate gland  

 C  sperm duct prostate gland  

 D  sperm duct urethra  
 
 
 
 
 

END OF PAPER 
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SECTION A 
Answer all the questions in the spaces provided. 

The total mark for this section is 14. 
 

1  Fig. 1.1 shows a plant cell observed under the microscope. 
  

 
  
 Fig. 1.1 
  
 (a)  There are many starch grains in this cell. 

 
On Fig. 1.1, name two other structures, 1 and 2, in this cell that are not found in animal 
cells. Draw label lines to these structures from the names you have written on the 
diagram.                                                                                                                        [2] 
 

 (b)  State one piece of evidence from the diagram of the cell in Fig. 1.1 that suggests that 
the cell is found under the ground. Explain your answer. 
 
evidence ………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
explanation …………………………………………………………………………………….. 
 
…………………………………………………………………………………………………[2] 
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2  A student investigates the movement of molecules through a membrane. 
 
He places 2 cm3 of starch solution inside each of the two tubes made of clear and colourless 
artificial membrane. Both ends of each tube are tied. One bag is placed into beaker A, which 
contains water, and another bag is placed into beaker B, which contains iodine solution, as 
shown in Fig. 2.1. 

  
 

  
   
                     beaker A                     beaker B 
 Fig. 2.1 
  
 The appearance of the starch solution in the tubes were recorded every 2 minutes for 

10 minutes. His results are shown in Table 2.1. 
 

 Table 2.1 
  
  

time / minutes 
appearance of starch solution  

  beaker A beaker B  
  0 cloudy cloudy  
  2 cloudy cloudy  
  4 cloudy cloudy  
  6 cloudy cloudy with some black areas  
  8 cloudy black  
  10 cloudy black  
  
 The artificial membrane allows some molecules to pass through it but not others. 

 
Use this information and Table 2.1 to explain the observations for beaker B. 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………… 
 
………………………………………………………………………………………………………[2]   
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3  Fig. 3.1 is a simplified diagram which shows the human alimentary canal. 
  
 

 
 Fig. 3.1 
  
 The alimentary canal is a tube going through the body from mouth to anus. The tube is 

surrounded by body tissues. The letters A, B, C and D show the basic stages of digestion of 
food. 
 
On Fig. 3.2, the boxes on the left show the letters of the stages of digestion of food as shown 
in Fig. 3.1. The boxes in the middle show the names of these stages. The boxes on the right 
show descriptions of what is happening to the food. 
 
Draw one line to link each letter with its stage, and draw one line to link each stage with its 
description. Stage B, digestion, is done for you. 

  
 letter of stage  name of stage  description 
 A  absorption  faeces leave the body 
      
 B  digestion  food is taken into the body 
      
 C  egestion  insoluble food molecules 

are broken down 
      
 D  ingestion  soluble food molecules 

enter the blood 
  
 Fig. 3.2 
 [2] 
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4  A student investigates the effect of temperature on the movement of water through a plant 
using the apparatus shown in Fig. 4.1. 

  
 

 
  
 Fig. 4.1 
  
 The student records the initial position of the air bubble. He leaves the apparatus at a low 

temperature for 10 minutes and records the new position of the air bubble. He repeats this at 
a high temperature. 
 
The movement of the air bubble in the apparatus shows the uptake of water by the shoot. 
 
Table 4.1 shows the results obtained by the student. 
 

 Table 4.1 
  
  

temperature / 
ºC 

initial position 
of bubble / 

cm 

position of 
bubble after 
10 minutes / 

cm 

distance 
moved in 10 
minutes / cm 

 

  20 2.1 3.6 1.5  
  40 1.5 4.9 3.4  
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 (a)  Use the information in Table 4.1 to state the effect of temperature on the rate of water 
uptake by the plant. 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………[1] 
 

 (b)  Predict and explain the effect on the rate of bubble movement if the experiment is 
repeated with two of the leaves removed from the cut shoot in Fig. 4.1. 
 
prediction ……………………………………………………………………………………….. 
 
…………………………………………………………………………………………………… 
 
explanation …………………………………………………………………………………….. 
 
…………………………………………………………………………………………………[1] 
 

 (c)  Suggest why the amount of water taken up by the shoot may not be the same as the 
water lost by the shoot. 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………[1] 
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5  (a)  Fig. 5.1a shows drawings of the alveoli in healthy lungs. 
Fig. 5.1b shows the alveoli of a person with a lung infection such as bronchitis. 

   
   

  

 

      
   Fig. 5.1a Fig. 5.1b  
   
  People who smoke are more likely to suffer from bronchitis. 

 
Describe how cigarette smoke may lead to bronchitis by its effect on 
 

  (i)  the amount of mucus produced by cells lining the airway, and 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 
 

  (ii)  the cilia on the surface of cells lining the airway. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 
 

 (b)  Fig. 5.2a shows a drawing of the alveoli in healthy lungs. 
Fig. 5.2b shows the alveoli of a person with emphysema, a lung disease caused by 
smoking. 

   
   

  

 

      
   Fig. 5.2a Fig. 5.2b  
   
  Explain how the rate of gas exchange is affected in a person with emphysema. 

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

 
END OF SECTION A 
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SECTION B 
Answer any two questions from this section in the spaces provided. 

 
6  (a)  Enzymes are proteins that function as biological catalysts. 

 
Fig. 6.1 shows a representation of an enzyme molecule and some possible substrate 
molecules. 

   
  

 
   
  Fig. 6.1 
   
  State the letter of the correct substrate for the enzyme shown in Fig. 6.1. Explain your 

answer. 
 
letter ………………………… 
 
explanation …………………………………………………………………………………….. 
 
…………………………………………………………………………………………………[2] 
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 (b)  Fig. 6.2 shows the effect of temperature on enzyme activity for an enzyme. 
  

 
   
  Fig. 6.2 
   
  (i)  State the optimum temperature of the enzyme. 

 
optimum temperature = …………………… ºC [1] 

 
  (ii)  Explain in detail why the enzyme activity decreases at higher temperatures. 

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

   
 (c)  A student adds another enzyme to a solution and incubates it at 37 ºC for 10 minutes. 

He wants to find out if the enzyme causes reducing sugar to be produced. 
 
Describe the test he can carry out to find out if reducing sugar is produced. 
State the positive result of this test. 
 
test ……………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
positive result ………………………………………………………………………………..[2] 
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7  A student investigates the effect of temperature on the rate of photosynthesis using the 
apparatus shown in Fig. 7.1. 
 

 

 
  
 Fig. 7.1 
  
 (a)  Write the word equation for photosynthesis. 

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

 (b)  The student counts the number of bubbles of gas produced by the pondweed for 
5 minutes at 20 ºC and repeats his experiment using water at 26 ºC. His results are 
recorded in Table 7.1. 
 

  Table 7.1 
   
   temperature / ºC 20 26  
   number of bubbles in 5 minutes 16 24  
   
  (i)  Use the results to state and explain the effect of temperature on the number of 

bubbles produced. 
 
effect on number of bubbles …………………………………………………………… 
 
explanation ……………………………………………………………………………… 
 
…………………………………………………………………………………………..[2] 
 

  (ii)  State one variable, not including the lamp, that needs to be kept constant in both 
of these experiments. Explain why it is important to keep this variable constant. 
 
variable …………………………………………………………………………………… 
 
explanation ………………………………………………………………………………. 
 
…………………………………………………………………………………………..[2] 
 

www.KiasuExamPaper.com 
208



11 
 

 
 

 (c)  The student repeats the experiment at 26 ºC but switches off the lamp. 
 
Predict and explain the effect on the number of bubbles produced in 5 minutes. 
 
prediction ……………………………………………………………………………………….. 
 
explanation ……………………………………………………………………………………. 
 
………………………………………………………………………………………………..[2] 
 

 (d)  Another student suggests that measuring the volume of the gas produced would be a 
more accurate way of carrying out this experiment. 
 
Explain why this student is correct. 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………[1] 
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8  Fig. 8.1 shows a diagram of the internal structure of the heart and the blood vessels entering 
and leaving the heart. 
 

  
 

 
  
 Fig. 8.1 
  
 (a)  Describe the function of valve Z in the heart shown in Fig. 8.1. 

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

   
 (b)  The concentrations of oxygen gas and of carbon dioxide gas in the blood in each side 

of the heart are measured. The results are shown in Fig. 8.2. 
   
  

 
   
  Fig. 8.2 
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  (i)  Explain why the concentration of carbon dioxide in the blood in the right side of the 
heart is higher than in the left side. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[2] 
 

  (ii)  Describe what causes the oxygen concentration in the blood to be higher in the 
left side of the heart compared with the right side. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 
 

   
 (c)  (i)  State what is meant by coronary heart disease. 

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

  (ii)  Describe one lifestyle choice a person can make to reduce the chance of 
developing coronary heart disease. 
 
…………………………………………………………………………………………….. 
 
…………………………………………………………………………………………..[1] 

   
 

 
END OF PAPER
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SECTION A
Answer all the questions in the spaces provided.

The total mark for this section is 14.

Cell Structure and Organisation [4]

1 Fig. 1.1 shows a plant cell observed under the microscope.

Fig. 1.1

(a) There are many starch grains in this cell.

On Fig. 1.1, name two other structures, 1 and 2, in this cell that are not found in animal 
cells. Draw label lines to these structures from the names you have written on the 
diagram.

large central vacuole ;
cell wall ;
[2]

(b) State one piece of evidence from the diagram of the cell in Fig. 1.1 that suggests that 
the cell is found under the ground. Explain your answer.

no chloroplast present ;
no sunlight to trap for photosynthesis ;
[2]

  

large central vacuole ;

cell wall ;

FiFiFiFiFiFiFiFiiiiiiiiiiiiiiiiigg.g.g.g.g.g.g.gg.g.g.g.g.g.g.g.g.g.g.gg.g.g.g.gg.g.g.gggg.g.gg.g.g.g.g.ggg.ggg.g.g.g.g.g.gg.g.g.ggg..g.gg.gggggg.g.g.g.ggg.g..ggggggg 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.1.1.1.11.111.11111.1111.1.11111.1111.1.1.11.11..11..1.1...1...1111111111111.
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Movement of Substances [2]

2 A student investigates the movement of molecules through a membrane.

He places 2 cm3 of starch solution inside each of the two tubes made of clear and colourless 
artificial membrane. Both ends of each tube are tied. One bag is placed into beaker A, which 
contains water, and another bag is placed into beaker B, which contains iodine solution, as 
shown in Fig. 2.1.

                     beaker A                      beaker B

Fig. 2.1

The appearance of the starch solution in the tubes were recorded every 2 minutes for
10 minutes. His results are shown in Table 2.1.

Table 2.1

time / minutes
appearance of starch solution

beaker A beaker B
0 cloudy cloudy
2 cloudy cloudy
4 cloudy cloudy
6 cloudy cloudy with some black areas
8 cloudy black

10 cloudy black

The artificial membrane allows some molecules to pass through it but not others.

Use this information and Table 2.1 to explain the observations for beaker B.

1. high concentration of iodine molecules in beaker than in tubing, so iodine 
molecules diffuse into bag ;

2. iodine molecules are small enough to enter tubing / starch molecules are too large 
to exit tubing ;

[2]

                   beakerer BB

FiFiFiFFFiFFFFFiFFFiFiFiFFiFiFFiFFiiiFiiiiiiiiiggggg.ggggggg 22222222222222222222222.1111111.1111.111.111111.1111.111111111111111111111111111

ce ooooooooooooooooffffff ff ththtththththththththtthththththththhhhhhhhhhhhe eeeeeeeeeeeeeeeeeeeee starchhhhhhhhhhhhhhhhh sollolololollolololllo ututututututuututututututtuttuttuttuttututttttioi n inininnninnnniininininnnnniniiiinnninn ttttttttttttttttttthehehehehehehehehehheehehehehhhhehhehheeheeeeee tubessssss wwwwwere r
His resuuuuuuuuuuuuuuuuuuuuuuulttttttttttttttttttttts ssss sssssssssssssssssss araaaaaaaaaaaaaaaaaaaa e eeeeeeeeeeeeeeeeeee shhshshshshhhshssssssssssssss owowowoowowowowowowowowoowoowowooowowowowwwwwwwwnnnnnnnnnnnnnnnnnnnn iniininninnnininnnnniniiiii  Tabababababababbababbabababbabbbbbbbaaabaaabbbbllllelllllelellllllllllllleee 222222222222222222222222.1.

Taaaablblblbleeee 2222.1

tititttittittttittttitiiimemmmmmemememmmmmemmmmememmemmemm ////////////////////// minnnnnnnnnnnnnnnnnnnnnnnnutuutuuuuuuuuutuuutuuututuuuuttteseseseseseseseses
apappepeara

bebeakaker A
0000000000000000000000 clou
22222222222222222222
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Animal Nutrition [2]

3 Fig. 3.1 is a simplified diagram which shows the human alimentary canal.

Fig. 3.1

The alimentary canal is a tube going through the body from mouth to anus. The tube is 
surrounded by body tissues. The letters A, B, C and D show the basic stages of digestion of 
food.

On Fig. 7.2, the boxes on the left show the letters of the stages of digestion of food as shown 
in Fig. 7.1. The boxes in the middle show the names of these stages. The boxes on the right 
show descriptions of what is happening to the food.

Draw one line to link each letter with its stage, and draw one line to link each stage with its 
description. Stage B, digestion, is done for you.

letter of stage name of stage description
A absorption faeces leave the body

B digestion food is taken into the body

C egestion insoluble food molecules 
are broken down

D ingestion soluble food molecules 
enter the blood

letter of stage – name of stage correct ;
name of stage – description correct ;

[2]

FiFFFFFFF g.gggggggg 3333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333 1111.1.11.11.11111.11111.111.1111111111111111111111111.11.1.111.1.1.111..1.1.1.11..1.11..1111111111111111111111

a tutututuutuuututuutuuuuuuuutuutuuuuututt bebebebebbebbebebebebebbeebbebbebebebebeeebeebbebeeee gggggggggggggoioooooooo ngngngngngngngng throuuuuuuuuuuuuuuuuuuuuuugggghggggggggggggggggggggggg  the boddddyyyy ffffrom mmmmououououth to
tissueeeseseseseseeeeeeeeeeeeeeeeeeeeeeeees. hhThhhhhhhhe eeeeeee lettttttttttereeeeeeeee s sssssssssssssssssssss AAAAAAAAAAAAAAAAAAAAAAAAAAA, BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB, CCCC anaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa d D shshowow tthehe basic

, the boxxxxxxxxxxxessesesesesesesesessessesesesesessesesessesssssss oooooooooooooooooooooonnnnnnnnnnnn thththththththttththtththtthtththhthhhhhhhhhhe eeeeeeee lelelelelelelelelelleleleleleeeeeeefttfttfftftftfftftftftfffffftfttttt sssssssssssssssssssssshohohhohhohohohohoohohohohohohhhhhhhhhhhhhh w thththththththtthhthhhhthhthhhhthhthhthhthhhhthhhttthttthhheeee eeeeeeeeeeeeeeeeeeeee leleleeleleleleeleleeleeeleleeeeeettttttttttttttttttttttttttttttt ers off ttttheheheheee sssssstag
1. Theheheheeeheheheehhehhe bbbbbbbbbbbbbbbboxesessessesessssssssssssssssssss iiiiiiiiiiiiiiiiinnnnnnnn ththththththththeeeeeeeeeeeeeeeeeeeeee mimimimimmimimimimimmimimimimmiiidddddddddddddddddddddddddddddddddddddddddddddddlelellllleelleeeeeee sssssssssssssssssssssssshohohhhhhhohhohohhohohohohhohohohohhohohhohooohohohohoohooooooow w w w www www thhhttthhhhhthththhhhhhthhhhhhhht eeeeeeeeee naaamemememes sss of th

descrrcrcrcrcrcrcrcrcccccccccccc piiipppipppptiononononononononsssssssssssssss ofoooooo wwwwwwwwwwwwwwwwwwwwwwwwwwhahahahhahahahhhhhhhhhhhhhhhhhh t is hapaapappaaaaaaaaaaaaapaaaapaaaaaapaaaapaaapaaappeepepepepeeeepeeeeeepeeeeeeeeeeepeninnnnnnnnnn ngngngngngngngngngngnngnngngngngngnnggnngggngnggggnnngggggg tttttttttttttttttttttto thtthhhhhhhhthhhthhthtthhhhhhhe e e e fofofofoodooo .

Drawwwwww onnnonnnnnnooooo eeeeeeeee liiiiiinenenenennnenennenenenennennnneneneneneeeeeeeee to linknknknknknknknkk eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeachhhhhhhh leleleeleleeleleelelelelelelllelleleeeleeleettttttttttttttttttttttttttttttt errrerrrrereeeee wwwwwwwwwwwwwwwwiiiitiiii h ittttssss ststststaga e,
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Transport in Flowering Plants [3]

4 A student investigates the effect of temperature on the movement of water through a plant 
using the apparatus shown in Fig. 4.1.

Fig. 4.1

The student records the initial position of the air bubble. He leaves the apparatus at a low 
temperature for 10 minutes and records the new position of the air bubble. He repeats this at 
a high temperature.

The movement of the air bubble in the apparatus shows the uptake of water by the shoot.

Table 4.1 shows the results the student obtains.

Table 4.1

temperature / 
ºC

initial position 
of bubble / 

cm

position of 
bubble after 
10 minutes / 

cm

distance 
moved in 10 
minutes / cm

20 2.1 3.6 1.5
40 1.5 4.9 3.4

  

FiFiFiFiFiFiFiFiFiFiFiiFiiFiFFiFiFFFFFFiFFFFiigg.ggggggggggggggggggg 4.11

e studenttt ttttttttttttttt recooooooooorddddddrdrdddrdrddddrrr sssssssssssssss ththhhhththtthhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeee initial popopopoopopoopopooooooooooosissiiiiiisisssssssss tionnnnnnnn of ththththeeee aiaaa r bu
empereeeerreererrerrerreeeeeeeeeeeee ataaaaaaaa uuuruuuuuu eeeeeeeeeeeeeee for 1000 mimimimimimimimimimimimimimiimmm nuununuununuuuununuuuuununununuunnunnnn ttttttett s anananannanananananananananananaannanaananaananananaaaanandddddddddddddddddddddd reeerereeererererrereccccoccccccccccccc rds ththththhheeee nennnnn w 

highh tttttttemmmmemmmmmmmmemmemmmmemmemmpepepppepppepepeppeeepepeepepeeepeppeeppp rarrrrrrrrarararrr tututututtuttututtutttutututtuttuuuuuuuuurerererererererrerrerrrerererereeeeeeee............

ovememmememeeemmem ntnnnntnnnnntnnnnnnnnnnttt oooooooooooooooooooooof ffff ththththhhththtthththhhthhthththththhhtttt eeeeeeeeeeeeeeeeeeeeeee aiaiaiiiiaiaiiaiaaaaaaa rrrr rrrrrrrrrrrrrr bubbbubbbbbbbbubbbbubbbbbbbbbbb bbbbblelelele iiiinnnn the 

howwwwwwws s ssssss ththththththhththtthhhhhtt eeeeeeeeee resuuuultltltlts s s s tttht e s
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(a) Use the information in Table 4.1 to state the effect of temperature on the rate of water 
uptake by the plant.

As temperature increases, the rate of water uptake by the plant increases ;  [1]

(b) Predict and explain the effect on the rate of bubble movement if the experiment is 
repeated with two of the leaves removed from the cut shoot in Fig. 4.1.

prediction reduced/slower +

explanation fewer stomata / reduced surface area / less evaporation / less 
transpiration ; (R: fewer leaves)

[1]

(c) Suggest why the amount of water taken up by the shoot may not be the same as the 
water lost by the shoot.

Water used to maintain plant cells turgidity / keep plants upright /
water used by plant for photosynthesis ;

[1]
 

  

by the shshoooott may n

ls turgiditttttttttyyyyyyyyyyyy / / / / kekekekekkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk eeeep pppplalalaantntntntssss upright /
synthesissssssssss ;;;;;;;;;;;;;;;;;;;;;;;;;;;
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Respiration [3]

5 (a) Fig. 5.1a shows drawings of the alveoli in healthy lungs.
Fig. 5.1b shows the alveoli of a person with a lung infection such as bronchitis.

Fig. 5.1a Fig. 5.1b

People who smoke are more likely to suffer from bronchitis.

Describe how cigarette smoke may lead to bronchitis by its effect on

(i) the amount of mucus produced by cells lining the airway, and

mucus production increases ;
[1]

(ii) the cilia on the surface of cells lining the airway.

cilia become paralysed + cannot remove mucus from the airway/lungs ;
[1]

(b) Fig. 5.2a shows a drawing of the alveoli in healthy lungs.
Fig. 5.2b shows the alveoli of a person with emphysema, a lung disease caused by 
smoking.

Fig. 5.2a Fig. 5.2b

Explain how the rate of gas exchange is affected in a person with emphysema.

rate of gas exchange is reduced as there is reduced surface area for gas 
exchange in alveoli ;
[1]

END OF SECTION A

FiF g.g 5

from brononononchchchchititititiiiis.

ad to brrrrononononchchchchititititiiiis by y y y ititititssss efefefeffefefefect on

duced by cececececececececeeeeeeeeeeeeeeeeeeeeeeellllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllss ssssssssss ssssss ss s sssss s ssss s lilillillililililillililililililililililililililillillilililiiiiiiiiiiinnininininiiiiiiinnininnnnnnninnnninninninnniniiniinininnnininininiininiiniiinn ngngngggnnnnnnnnnnnnnnnnnnnnnnnnnngg theee aaaairiririrwawawaway,yyy  and

n increassssesssesssseee ;;;;;;;;

n the ssssssssssssssssssuuuuruuuuuuuuuuuuuuuuuuuuuu faceccccccccc  of fffffff ceececeeeeeeeceeeeeeccccc llllllllllllllllllllllssssssssss ssssssssssss lilililiiiliiiliililllillinininininiiniininininiiininnnnnnnnnnnnnn nggg ttttttttttttttttttttttttttttthehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh  airwawaaayyyy.

a becococococoocooocooocococc memmmmmmmmmmmmmmmmmmmmmmmmmmm  paralyyyyyyyyyyyyyyseddddddddddddddddddddd +++++++++++++++++++++++++ cannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnotototooootoototootoototootootoootooooototoototot rrrrrrremeeememememmemeemememeeeeeeeeeeeeeeeeee oveeee mumumm cus
[1]

Fig. 5555555555555555555.22.2.222222222222222222a shshshshhhshshshss ooowowowowowowowoowowoowoows a aaaaaaa dddddrdddddddd awinnnnnnngggggggggggggggggggg ofofofofffffffoffofffffffffffffffffff tttttttttttttttttttttttttttheheeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaalvlvlvlvllvlvllvlvllvllllllll eoooooooooooooliiii iiiinnnn hehehehealth
Fig. 55555555555.2. b shhhhhhhowwwwwwwowowowwwowowoowows ssssssssss thhthththhthhththththththtttttttheeeeeeeeeeeeeeeeeee alveveeveeeveeveveveveeveveveeeeeveveveevevevvv olololololololoooooloooooooo iiiiiiii oofoooo  a perrsosososon nnn with
ssmmmsmmmsmsmmsss okokkokkkkkkooo innnnnnnnnnnnnnnnnnnnnnnng.g.gggg.gggg.gggggggg.ggggg.g.....
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SECTION B
Answer any two questions from this section in the spaces provided.

Biological Molecules [8]

6 (a) Enzymes are proteins that function as biological catalysts.

Fig. 6.1 shows a representation of an enzyme molecule and some possible substrate 
molecules.

Fig. 6.1

State the letter of the correct substrate for the enzyme shown in Fig. 6.1. Explain your 
answer.

letter C ;

explanation shape of C is complementary to the active site ;
[2]

  

Fig..gg.g.g.g.g.g.g.g.g.g.g...g..g.g.g.g.gg.ggggggg 6.1

lettererererererereeee oooooooooooooooooooooffffff fffffffffffffffff the correct sussusssusssusussussusususususususuusuusuusuuuss bsbbbbb tratatatatataatataaaaaatatataattataataaaatttaateeeeeeeeeeeeeeeeeeeeeeee fofofofofofofofofofoffoffofofofffoffffor rrr rrrr rr rrrr htththththththtthhthtthtthtttttthhtttttttttt e ennnnnzyzyzyzyzz mem  sh
r.

etterrrrrrrrrrrrrrrr CCCCCCCCCCCCCCCCCCCCCCCCC ;

eexxxexxxexexxeee plpppppppp ananananananananannnnannnatatatatatataataataaaaatatatataaatatttttioiiioiioiiion shhhhhhhhhapppppappapapapappapappapapppppppappapppapapapapaa e ofofoffofoffffffffffofffofff CCCCCCCCCCCCCCCCCCCCCCCCCCCCCC iiiiiiissssssss coccococococococococococoocooccc mplelelelemememementa
[2222222]]]]]]]]

www.KiasuExamPaper.com 
225



9

 
 

(b) Fig. 6.2 shows the effect of temperature on enzyme activity for an enzyme.

Fig. 6.2

(i) State the optimum temperature of the enzyme.

optimum temperature = 40 ºC [1]

(ii) Explain in detail why the enzyme activity decreases at higher temperatures.

1. enzyme is denatured ;
2. shape of active site changes / is destroyed ;
3. substrate is unable to bind with enzyme to form enzyme-substrate 

complex ;
[3]

(c) A student adds another enzyme to a solution and incubates it at 37 ºC for 10 minutes. 
He wants to find out if the enzyme causes reducing sugar to be produced.

Describe the test he can carry out to find out if reducing sugar is produced. State the 
positive result of this test.

test add 2 cm3 of Benedict’s solution to 2 cm3 of solution. Heat in boiling hot water 
bath for 3 minutes ;

positive result brick-red precipitate is formed [2]
 

  

FiFiFiFiFiFiFiFiFiFFiFiFFiFFiFiFFFiFFFFFiFFFFFFiFFFFiFiFFiFiFiFFiiFiFiFiiFiFiFiiFiiFiiiiFiFiiFiFFFFiFFFFiiFFFFFFFFFiFFiFFiFFiFiiiig.gg.g.g.g.g.g.g.gg.g.gg.g.g.g.g.g.g.g.g.g.g.gg.g.gg.g.g.gggg.g.g.g.g.ggggg.ggg.ggggg.ggg.g.gggg.gggggggg.ggg.gg.ggggggg.g.ggggg.ggggggggggggggggggggggggggggggggggggggggg 66666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666.2.2.2222222.2222222222.22.2.2.2.222222222222222

mum tettetettetteteteeeteettetteteteteteeeempmpmppmppmppmpererererererrrataaaa ure offofofoooooooooooooooooooooooo ttttthe enzymmmmeeee.

opoptitimum

xplain innnninnnnnnnnnnnnnnnnnnnn ddddddddddddddddddddddddddddeteteteteteetetteeteetettetttttttttte aiaiaaiaiaaiaiaaiaaiaaaaaaaaaaaiill whhhhhhhhhhhhhhhhhhhhyy yyyyyyyyyyyyyy ththththtthththtthththtththtttthhhhhhhhhee ee eeeeeeeeeeeeeeeeeee eeeeeeneeeeeeeeeeeeeeeeeeeeeeeee zyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyymemmemmemmmmmmemememememememmemememmmmmemmmememmmemeememee aaaaaaaaaaaaaaaaaaaaaaaaaaaaactctctcttctcctctctctctctctttctctctttccttccttccttivviviviivivivivivivivvvivivvvvivii ity dededeeedecrcrcrcrcrcrc eeeease

1.1.11.111..1..1 eeenennnneneeee zyzyzyzyzyzyzyzyzyzyzyzyzyzyzyzymeeeeeeeeeeeeeeeeeeeeeeeeeee iiiiiissssss ss denanananaaaanannaanaaaaaaaaaaatuutuutututututututuuuuuuureereeererereeererrerrrrerrerereerereereeeeeeddddddddddddddddddddddd ;;;;;;;;;;;;;;;;;;
2.2222222222 shhhhhhhapappppppapapapapppapapapeeeeeeeeeeeeeee oooofooooooooooooooooooooo aaaaaaaaaaaaaaaaaaaaactive sisisisisisissiiteteteteteeteteteetetetetetettettt  chahhhhhhhhhhhhhh nggggggeseseses //// is de
333.3333333333333 subssssssssstrrrrrtrtrrtrtrrttt attatatttatattataattaattattataaaaa eeeeeeeeeeeeeeeeeee issssssssssssssssss uuuuuuuuuuuuuuuuuuuuuuuunanananaaaanaanaaannablblblblblblblbllbllblblbllbb e ee too bbbbbbinnnnnnd w

coooooooooooooooooompmpmpmpmpmmpmpmpmmpmpmmmmpmmpmmpmmpppppppppplex ;;;;;;;;;;;;
[3[[3[[3[3[[3[[[[[[3[3[33]

udennnnnnnnnnnnnnnnnttttttttttt adadadadadadadadadddddsdddddddddddddd aaaaaaaaaaaaaaaaaaaaaaaaaaanotheeeerrrr ene zym
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Plant Nutrition [8]

7 A student investigates the effect of temperature on the rate of photosynthesis using the 
apparatus shown in Fig. 7.1.

Fig. 7.1

(a) Write the word equation for photosynthesis.

                                      light
carbon dioxide + water glucose + oxygen
                                chlorophyll
[1]

(b) The student counts the number of bubbles of gas produced by the pondweed for
5 minutes at 20 ºC and repeats his experiment using water at 26 ºC. His results are 
recorded in Table 7.1.

Table 7.1

temperature / ºC 20 26
number of bubbles in 5 minutes 16 24

(i) Use the results to state and explain the effect of temperature on the number of 
bubbles produced.

effect on number of bubbles increases as temperature increases ;

explanation increase in temperature increases rate of reaction / 
photosynthesis ;

[2]

  

Fiiggg.g.g.g.g.g.g.g.g..g.g....gg.g.ggg.g.g...g.ggg.ggg.gg.gggggggggggggggg 777777777777777777777777777777777777.1.1.1.1111.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.1.111.1111111

n for r r r r phpphpphpppphphphpphotosynynynynynththththththththesiss.

         liliiililllliliililillighhghghghghghghghhghghghghgggggggggggggggg t
de + wataatatatatatataattatatatatataatatatatatttaaaaaa ereeeereeeeereeeeeereeeer glgglglgglgglgglgglglgglggglglglglggg ucucucucucuuccucucucuuuucucuucucuuuuuuuccosoosososososoosososososoososoooosoooososssssseeeeeeeeeeeeeeeeeeeeeeee ++++++++++++++++++++ oxxxxxxxxxxxxxxxxxygyyygygygygygggyggygygggygygggyggggggggggen

             chhhhhhhhhhhhhhhhhhhhhhlolooloooolooooolololooooloololoooolorrrrrrrrorrrr phyyyylyyyyyyyyyyyyyyyyyyyyyyyyyy llllllllllllllllllllllll

The stststtsttststtsttstttttttstttuddddddddennnnnnenennnenneneneee tttttt ttt tt ttt t cooooooooooounununuuununuunuuuuuunnununuuu tststststststs theeeeeeeeeeeeee nnnnnnnnnnumumumummmmummmmumumumumumumummumumummumuummummmummmmmbebebebebebbbeebebebeeebebebebeeebbeebeebebeeer rrr r r rrrrrrr rr rrrrrrrrrrrrr ofoffofofofofofofofoffofofofoofoffoffofffoofoooo bbbbbbbbbbbbbbbbbbbbbbbbbbbbubububuubuuuuuuuuuu blblblbleseseses of
5 minununuuunuunnunuunuunuuunuunuutes atatatatatatatata 22222222222222220 ºCCºCºCºCCCCºCCCCºCºCCCºCºCCCCCCCCCCC and repepepepppepepepeppeppepppppeeeaeeeeeeee ts hhhhhhhhhhhhhhhhhhhhhhis exexpeperime
rerrrreeeerrerereerr cocccccccc rddrdrdrdrdrdrdrdrdrdrdrded in TaTaTaTaTaTaaaablblblblblblblblblblblblblbllleeeeeeeeeeeeeeeeee 77777.7777 1..........
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(ii) State one variable, not including the lamp, that needs to be kept constant in both 
of these experiments. Explain why it is important to keep this variable constant.

variable mass of pondweed / concentration of CO2

explanation more weed contains more chloroplasts, hence produces more 
bubbles / high concentration of CO2 means more substrate for 
photosynthesis, hence produces more bubbles ;

[2]

(c) The student repeats the experiment at 26 ºC but switches off the lamp.

Predict and explain the effect on the number of bubbles produced in 5 minutes.

prediction no/fewer bubbles ;

explanation light is needed for photosynthesis ;

[2]

(d) Another student suggests that measuring the volume of the gas produced would be a 
more accurate way of carrying out this experiment.

Explain why this student is correct.

bubbles not the same size / volume / bubbles missed in counting ;

[1]

 
 
  

bbles prod

osynthesesesesisisisis ;;;;

s that meeeeeassssssssa urriiininnnnnniinniiniiniiiiiiniiniiniiniiinnnnnnnnnnnnnnnnngggggggggggggggggggggggggggggggggggggggg gggggg ggg gggggggggg ggg thththththththththththhhhthhththththththtththhthhththhhhhhthhhhhhhththhthhthhhhthhhhhthhththhththtththhththtthtttththththhhththhhthtthhhthttthtttttthhtthhhhhthhhthhtthhhhhhhhhtthe e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee vvvvvvvvvvovovovvvvvvv luuuumemememe of ththththeeee gas s prprprprodooo uced
carryyyyyyyyyyyyyyinninninininnnningggggggg out ththththhissssssss experriiiiimiiii entttt.

studeddedeeeededeeeeededededeeedeeedeeeeedddddd ntttntntnttntnttntntntnttntntnnnnnnnnnnnnnn iiiiiiiiiiissssss sssssssssssssssssssss ccocc rrrrrrrrrrecccececcceceeee t.t.ttt.t.tttt.tttt.tt.t.t.tt.t..

not thhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeee sameee siiiize / vovovoovovovvovovovovvovovovovovvovvovvovooovvvolume //////////////////////////////////// bbbbbbbbbbbbbbububububububububububuubbubububububbubububbbubbububuubbubbbbblbbbbbbbbbbbbb es mmmmisisisissesss d i
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Transport in Humans [8]

8 Fig. 8.1 shows a diagram of the internal structure of the heart and the blood vessels entering 
and leaving the heart.

Fig. 8.1

(a) Describe the function of valve Z in the heart shown in Fig. 8.1.

prevents backflow of blood ;
from left ventricle to left atrium ;
[2]

(b) The concentrations of oxygen gas and of carbon dioxide gas in the blood in each side 
of the heart are measured. The results are shown in Fig. 8.2.

Fig. 8.2

  

FiFiFiFiFiiiiiiFiiiFiiiiiig.gggggggggggggggg.g.ggggg.gggggggggggg.ggggggggggggggggg.gg.gggggg 88888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888888 11.111111111.11111.1.1.1111.1.1.1.1.111111111111.111111.11.1111.1.111111111111111111111111111111111
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(i) Explain why the concentration of carbon dioxide in the blood in the right side of the 
heart is higher than in the left side.

produced by respiration in body cells ;
ref. idea that blood has come from the body to the heart ;
[2]

(ii) Describe what causes the oxygen concentration in the blood to be higher in the 
left side of the heart compared with the right side.

ref. idea that blood was oxygenated at lungs and moved to left side of heart;
[1]

(c) (i) State what is meant by coronary heart disease.

blockage / narrowing of coronary arteries by fat deposits ;
causing a lack of oxygen supplied to heart muscles ;
[2]

(ii) Describe one lifestyle choice a person can make to reduce the chance of 
developing coronary heart disease.

any one:
1. maintaining a healthy diet with reduced intake of animal fats ;
2. avoiding smoking ;
3. managing stress in an appropriate way ;
4. exercising / not leading sedentary lifestyle ;
[1]

 

END OF PAPER
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