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1 The diagram below shows the initial diameter of a potato disc.

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

A B

C D

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

 
 

potato disc

1 cm

1 cm

xylem

root hair cell

soil particleA B
C

D
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3 A solution gives the following results when tested. 

  

What does the solution contain?

test observations

biuret test solution changed from blue to violet

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

iodine solution solution remained yellow 

ethanol emulsion test solution remained clear

A fat and protein

B protein and reducing sugar

C protein and starch

D reducing sugar and starch

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

What does the graph show about this enzyme?

A The enzyme is denatured by temperatures above 65 oC.

B The enzyme is denatured by temperatures below 8 oC.

C The enzyme works fastest at 55 oC.

D The enzyme works fastest at 61 oC.

rate of 
enzyme 
activity

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

temperature / oC
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5 Which processes are functions of the liver?

absorbing food assimilating food helping with digestion 
of food

A 

B × key

C × = is a function

D × × = is not a function

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

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

A into the leaf by diffusion

B into the leaf by respiration

C out of the leaf by diffusion

D out of the leaf by respiration

A

B C

D

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

                                           A B

                                             C                                                                 D 

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

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

X Y

A carbon dioxide concentration light intensity

B light intensity carbon dioxide concentration

C temperature carbon dioxide concentration

D temperature light intensity

rate of 
photosynthesis

high carbon dioxide concentration

medium carbon dioxide concentration

low carbon dioxide concentration

              light intensity

X

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

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

What is this blood vessel? 

A aorta

B vena cava

C pulmonary vein

D pulmonary artery

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

A to remove carbon dioxide produced during anaerobic respiration

B to remove urea produced from the breakdown of amino acids

C to take in extra oxygen to break down lactic acid

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

What are represented by X and Y?

X Y

A effector receptor

B receptor effector

C brain spinal cord

D spinal cord brain

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

Which time period shows the light intensity increasing?

A 5 to 10 seconds

B 10 to 15 seconds

C 25 to 35 seconds

D 35 to 40 seconds

integrating centre

Y

responsestimulus

X

0     5     10    15   20   25   30    35   40   45    50

time / seconds

diameter 
of pupil / 
mm

12

10

8 

6 

4 

2 

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

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

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

Which row correctly describes the graph? 

1 2 3 4 

A normal; 
before lunch

normal; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
diabetic; 

3 hours after lunch

B normal; 
before lunch

diabetic; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
normal; 

3 hours after lunch

C 
normal; 

has not eaten for 
24 hours

diabetic; 
3 hours after lunch

normal; 
before lunch

normal; 
3 hours after lunch

D normal; 
3 hours after lunch

diabetic; 
3 hours after lunch

normal; 
has not eaten for 24 

hours
normal; 

before lunch

bl
oo

d 
gl

uc
os

e 
le

ve
l (

m
g/

dL
)

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

What is the function of the part labelled X?

A gamete production and hormone secretion

B gamete production only

C hormone secretion only

D zygote production and hormone secretion

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

A Male sex hormones could not reach blood.

B The flow of urine would be prevented.

C The production of sperm would stop.

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

X

XX

www.KiasuExamPaper.com 

131



10
 

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

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

A 21 % 29 % 21 % 

B 21 % 21 % 29 % 

C 29 % 21 % 21 % 

D 29 % 21 % 29 % 

18 The diagram shows a food web in a woodland.

 

In this food web, a lizard is _________________.

A a carnivore

B a decomposer

C a herbivore

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

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

unicellular green 
plants / ppm

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

ppm
A 0.05 0.5 0.05 0.05

B 0.05 0.05 0.05 0.05

C 0.05 0.5 5.0 25.0

D 25.0 5.0 0.5 0.05

20 The diagram shows the carbon cycle.

What are processes P, Q, and R?   

P Q R 

A photosynthesis photosynthesis respiration

B respiration respiration photosynthesis

C photosynthesis respiration photosynthesis

D respiration photosynthesis respiration

--- END OF PAPER --- 

P

Q

R

unicellular 
green plants

freshwater 
crustaceans

small 
fish

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

Answer all questions in the spaces provided.

For 
Examiner’s 

Use

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

Fig. 1.1

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

A ……………………………………………

B ……………………………………………

C …………………………………………… [3]

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

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

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

………………………………………………………………………… [2]

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

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

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

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

A

B

C

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

Use

(i) a root hair cell,

…………………………………………………………………………………………..

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

(ii) a xylem cell.

…………………………………………………………………………………………..

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

[Total: 9]
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2 Fig. 2.1 shows a mammalian heart with glass tubes, X and Y, securely attached to the 
vena cava and the pulmonary artery. 

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

 

Fig. 2.1

For 
Examiner’s 

Use

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

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

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

(b) The ventricles were squeezed once by hand.

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

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

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

water 
level

X Y

vena cava

ventricles

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

Fig. 2.2

For 
Examiner’s 

Use

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

……………………………….. second [1]

(ii) How many heartbeats does the diagram show?

………………………..… heartbeats [1]

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

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 7]

atria
ventricles

= contraction

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

Fig. 3.1

For 
Examiner’s 

Use

(a) On Fig. 3.1, indicate using 

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

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

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

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

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

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

(c) Fertilisation normally takes place in the oviducts.

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

…………………………………………………………………………………………..

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

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

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 7]

hormone level 
in blood in 
arbitrary units

15

10

5 

0

oestrogen

progesterone

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

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

Fig. 4.1

For 
Examiner’s 

Use

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

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

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

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

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

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

A

B 

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

For 
Examiner’s 

Use

(i) Suggest why this happens.

…………………………………………………………………………………………..

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

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

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 6]

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

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

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

Fig. 5.1

(a) Explain what is meant by the terms 

(i) allele

…………………………………………………………………………………………..

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

(ii) genotype

…………………………………………………………………………………………..

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

normal male

normal female

male with acatalasia

female with acatalasia
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(b) State the genotype of the dogs identified as 1, 2 and 3 in Fig. 5.1. For 
Examiner’s 

Use

1 …………………………………………..

2 …………………………………………..

3 ………………………………………….. [3]

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

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

Use

% of air breathed

in out

carbon dioxide 0.03 4.03

nitrogen 78 78

oxygen 20 16

others 1.97 1.97

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

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

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

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

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

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

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

(ii) Write a word equation for this reaction.

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

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

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

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

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

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

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

[Total: 7]
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Section B [20 marks]

Answer any two questions from this section.

For 
Examiner’s 

Use 

 

7 Stoma is found mainly on the underside of leaves. 

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

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

size of stomata 
in m 

rate of transpiration in mg m-2 s-1

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

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

Table 7.1

(a) Define the term transpiration. 

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

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

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

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

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

guard cells 

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

For 
Examiner’s 

Use

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

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

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

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

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

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

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

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

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

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

[Total: 10]

size of stomata pore in m

rate of transpiration 
in mg m-2 s-1

0             4              8       12            16            20           24

300

250

200

150

100

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

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

Fig. 8.1

For 
Examiner’s 

Use

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

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

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

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

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

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

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

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

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

mean number 
of brown 
plant hoppers 
per m2

1200

1100

1000

900

800

700

600

500

400

300

200

100

0
0      10 20    30     40    50    60     70     80

days after 
transplanting ricesprays with pesticide
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(b) (i) Rice growing has involved the destruction of forests. 
Describe the long-term effects of deforestation on the environment.

For 
Examiner’s 

Use

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

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

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

…………………………………………………………………………………………..

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

[Total: 10]
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9 Adam carried out an experiment on the fat content of a milk sample.
Fig. 9.1 shows a sequence of steps in the experiment. 
The pH indicator used is colourless when the pH is 7 or less, and purple when the pH is 
over 7.  

Fig. 9.1

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

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

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

For 
Examiner’s 

Use

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

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

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

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

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

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

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

thermometer
water 
bath

2 drops of 
pH indicator 
added

1 cm3 lipase 
solution 
added

5 cm3 milk with 
added bile salts

milk turns purple

timing started as 
lipase is added

timing stopped as 
purple colour 
disappears
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(b) Describe the role of bile salts in the digestion of fats. For 
Examiner’s 

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

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

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

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

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

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

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

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

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

[Total: 10]

--- END OF PAPER ---
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2 

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

[1m each]

3

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

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

2

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

[1m each]

2

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

1

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

1

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

2

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

1

(c) (i) 0.3 1

(ii) 3 1

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

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

1

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

2

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

1

(c) (i) 0.0.33 1

(ii) 3

Produce glucose / food

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

[1m each]

2

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

1

(ii)

1

 

153



3 

3 (a) (i)

O from oestrogen peak to trough

1

(ii)

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

1

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

[1m each]

2

1

(c) (i) Remains high

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

[1m each]

2

O 

M 

M 
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O from oestrogen peak to trough

(ii)

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

1

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

[1m eaeachh]]

2

1

(c) (i) Remam ins hihighgh

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

[1m each]

2

MM

M
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4 

4 (a) Statement Section letter

This is the stigma A

This is where fertilisation occurs C

This is where the pollen grains land at 

pollination

A

This is where most pollen tube growth 

occurs

B

This is where a seed will develop C

All correct – 2 m 
2/3 correct – 1 m

2

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

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

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

[1m each]

2

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

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

(b) 1 – Bb
2 – bb
3 – Bb

[1m each]

3
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This is where a seed will develop C

All correct – 2 m
2/3 correct – 1 m

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

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

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

[1m each]

2

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

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

(b) 1 –– BbBb
22 – bbbbb
33 –– BbBb

[1m mm each]

3
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5 

(c) Parental
Phenotype

Normal x Acatalasia

Parental
Genotype

Bb x bb

Gamates

x 

F1 Genotype Bb Bb bb bb

F1 Phenotype Normal Normal Acatalasia Acatalasia 

F1 Phenotypic 
ratio

Normal : Acatalasia

1 : 1

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

4

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

2

(b) (i) Respiration 1

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

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

[1m each]

3

B b b b 
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F1 Genotype Bb Bb bb bb

F1 Phenotype Normal Normal Acatalasiaaaaaa Accccccaaaaata alasia 

F1 Phenotypic 
ratio

Normal : Acatatatatatatalalalalalalasisisisisisiaaaaaa

1 : 1

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

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

2

(b) (i) Respiration 1

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

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

[1m each]

3
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6 

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

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

[Any 1; ignore gas exchange]

1

(c)

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

3

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

[1m each]

2

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

[1m each]

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

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

2
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7 

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

[1m each]

3

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

[1m each; any 4]

4

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

[1m each; any 3]

3

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

[1m each]

6

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

[1m each]

2

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

[1m each]

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

[1m each; any 4]

(ii) As a food source
Economic importance – eg rainforests arererereeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssououououououoouououououououououououououououooououoououououououoooouoououououououououououooooooououuououuouooouououououuouooouooooououuoouuuouououoouuuuooooouooouuouuooouooououuouoouououoouooooooooooo rrrrcrrcrcrcrcrcrrcrcrccrcrcrcrcrcrcrccccrcrrcrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr eeeeeeeeeee ooooofo  rawwwwww mmmmmmaterials for
industries
Maintenance of biodiversity
Maintenance of a balanced ecosystem
Scientific value – studies on wildlife gives insights ooooon hhhhhuh maaaaaannnnnn bebebebebebeings
Preservation of natural scenery and wiw ldlife

[1m each; any 3]

3

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

[1[1m m eaeach]

6

(b) Bile emulsify fats 2
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