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PAPER 1 [4551/1]

JAWAPAN

NO JAWAPAN NO JAWAPAN

1 B 26 A

2 A 27 D

3 C 28 B

4 A 29 C

5 B 30 B

6 A 31 A

7 D 32 D

8 B 33 A

9 D 34 C

10 D 35 B

11 A 36 A

12 D 37 A

13 B 38 B

14 C 39 B

15 A 40 D

16 A 41 C

17 D 42 B

18 B 43 A

19 B 44 C

20 C 45 A

21 A 46 C

22 D 47 C

23 A 48 A

24 A 49 B

25 B 50 B
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PAPER 2 / SECTION A

QUESTION 1

NO SCORING CRITERIA MARKS

1(a) P: Chloroplast

Q: Mitochondria

R: Golgi Apparatus

1

1

1

1(b)(i

)

Grana / Granum 1

1(b)(i

i)

P1: Capture / absorb / trap light energy

P2: to split / break down water molecule // photolysis of
water

P3: into hydrogenions and hydroxyl ions

Any two

1

1

1

2 max

1(b)(i

ii)

Oxygen (and water) 1

1(c) E1: (photosynthesis) produce glucose and oxygen in
organelle P

E2: (glucose and oxygen are used to release ATP/ energy
through

respiration in organelle Q

E3: Energy are used to modified protein to form extracellular
enzyme in

organelle R

1

1

1

1(d) F : a slimy lubricant are not secreted

P : the movement of root between soil particles are
difficult

1

1

2

Total 12

2 (a) i. Alveolus ii. Very thin wall(one cell thick) Moist inner
surface iii Haemoglobin iv. Iron v. 160 mmHg

1 1 1 1 1 1

i. Hydrogen carbonate ions ii. Diffusion iii. 45 mm Hg

1 1 1

i. In the medulla oblongata of the brain ii. Nerve impulses from
the respiratory centre cause the contraction of the diaphragm and
external intercostals muscles

1 2

TOTAL 12
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QUESTION 2

NO SCORING CRITERIA MARKS

3a

2

3b

P1- when an impulses arrive in the axon terminal

P2 it stimulates (synaptic) vesicles to move towards and bind
with the presynaptic membrane

P3 the vesicles fuse/release the neurotransmitter into the
synapse

P4 the neurotransmitter molecules across the synapse to the
dendrite of another neurone

P5- stimulated to trigger a new impulses which travels along the
neurone

1

1

1

1

Max 4

3c M sensory receptor // finger tip

N effector // muscle tissue

1

1

Max 2

3d The reflex action is governed by the spinal chord whereas the
voluntary actions is governed by the cerebrum

1

3e To protect the body againts injuries 1

3f P1 -The nerve impulse not will sent from afferent neurone to
effector

P2- the effector/ muscle will not contract

P3 the hand will not remove immediately from the needle

1

1

1

Max 2

TOTAL 12
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QUESTION 4

NO SCORING CRITERIA MARKS

4 (a)(i)

(a)(ii)

(b)(i) (b)(ii)

(b)(iii

)

(b)(iv)

(c)(i)

(c)(ii)

Osmosis P1: (the net) movement of water molecules from a region
of low solute concentration to a region of high solute
concentration through a semi-permeable membrane // movement of
water from hypotonic region to hypertonic region Y X

F1: Plant R will wilt P1: Excess of fertilizer causes the
environment surrounding to be hypertonic to the cell sap P2: (a
net) movement of water molecules from inside to outside of the cell
by osmosis P F1: fresh raw egg in P is floating. P1: solution P is
hypertonic to the cell sap of fresh raw egg. P2: (a net) movement
of water molecules from inside to outside of the cell by
osmosis

F with any P Q F2: fresh raw egg in Q sink P3: solution P is
hypotonic to the cell sap of fresh raw egg. P4: (a net) movement of
water molecules from outside to inside of the cell by osmosis

F with any P

1 M 1 M 1 M 1 M 1 M 3 M 2 M 2 M
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QUESTION 5

NO SCORING CRITERIA MARKS

5a Q : sister chromatid

R : centromere

S : nucleus membrane

marks

1

1

1

3

5 b

- Meiosis

- Reproductive organ

marks

1

1

2

5c Crossing over 1

5d - Pairing of homolog chromosome occur in randomly

- While crossing over, the genetic material change between

the sister chromatid

- new arrangement of genetic material produce variation

marks

1

1

1

3

5e - 39

- After meiosis I, homolog chromosome separate and

chromosomal number of the cell become 39

- then after meiosis II, chromosome divided and

chromosomal number of the cell still 39.

marks

1

1

1

3

total 12
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PAPER 2 / SECTION B

QUESTION 6

NO SCORING CRITERIA MARKS

6a

-Temperature

- Light intensity

- pH value

- Nutriens

- Moisture

1

1

1

1

1

Max 4

6b

-P1 Nitrogen fixing bacteria such as Nostoc sp. (lives in the
soil) and

Rhizobium sp. (lives in the root nodules of leguminous plants)
can

convert atmospheric nitrogen into ammonium compounds (NH3
and

NH4) through a process called nitrogen fixation.

-P2 Nitrates are taken up by the roots of plants and converted
into plant

proteins.

-P3 When the animals eat the plants, the organic nitrogen is
transferred

into the body of animals and becomes animal protein

-P4 Waste matter, plants and animals which die and decompose
are

converted into ammonium compounds.

-P5 Ammonium compounds are converted into nitrites and nitrates
by

nitrifying bacteria through a process called nitrification.

-P6 Ammonia converted into nitrites (NO2) by Nitrosomonas
sp.

-P7 Nitrites converted into nitrates (NO3) by Nitrobacter
sp.

-P8 The cycle is balanced by a continuous return of nitrogen to
the

atmosphere by denitrifying bacteria which break down nitrates
and

release nitrogen back into the atmosphere.

1

1

1

1

1

1

1

1

Max 6

6c - F1 Production of antibiotics

- P1 Antibiotics are chemical substances that are used to
destroy //

inhibit the growth of microorganisms

- P2 Example: streptomycin which is produced by the bacteria

Streptomyces sp.

- F2 cleaning oil spills

- P1 Certain bacteria can be used to clean up oil spills from
the ships

- P2 Sea and beaches that are contaminated with oil can be
sprayed

with this bacteria

- P3 The bacteria break down the oil into carbon dioxide and
water

- F3 Waste treatment

- P1 Waste material (such as domestic waste) // sewage
waste//

organic waste / from industry can be treated by bacteria

- P2 Waste material in the liquid form are pumped into a
treatment plant

- P3 Bacteria together with oxygen and minerals ( needed by
the

bacteria) are added to break down the waste materials into
harmless

substances

- F4 Food Processing

- P1 Yogurt is produced from fermented milk by adding
bacteria

1

1

1

1

1

1

1

1

1

1

1
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- P2 The examples of bacteria are Lactobacillus bulgaricus//

Streptococcus thermophillus

- P3 The bacteria act on lactose in the milk and convert it into
lactic acid

- P4 The lactic acid then curdles and coagulates the casein
(protein in

the milk) to form curd

- P5 The bacterium Azotobacter sp. Is used to produce
vinegar

- P6 The bacteria oxidize ethanol to form acetic acid

- F5 Production of bioplastic

- P1 Plastic is a pollutant that is non-biodegradable// cannot
decompose

- P2 Bacteria are used in industry to produce chemical
substances

which are used to make a certain type of plastic that can
decompose in

a few months

- P3 This type of plastic is called bioplastic

1

1

1

1

1

1

1

1

1

1

Max:

10

marks

QUESTION 7

NO SCORING CRITERIA MARKS

7(a)

1

1

1

1

1

1
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7(b)

1

1

1

1

1

1

1

1

1

Max 3

1

1

1

1

1

1

1

1

Max 4

7c

1

1

1

1

Total 4
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QUESTION 8

NO SCORING CRITERIA MARKS

8

(

a

)

Transport in Oxygen

- Oxygen diffuses from the lungs into surrounding
capillaries

- In the capillaries, oxygen combines with haemoglobin in
the

erythrocytes to form oxyhaemoglobin

- When the oxyhaemoglobin arrives at the body tissues the

oxyhaemoglobin breaks up to form haemoglobin and oxygen.

The oxygen is thereby supplied for cellular respiration

Transport of carbon dioxide

- Cellular respiration releases carbon dioxide

- The carbon dioxide is change into hydrogen carbonate ions

which then dissolves in the blood plasma and transported to

lungs

- The carbon dioxide is then break out

Transport of absorbed food materials

- Solube digested food materials such as simple sugars and
amino

acids, water solube vitamins B and C, and mineral salts are

absorbed into the capillaries of the villi in the small
intestine

- They are transported by the hepatic portal vein to the liver
and

then to the heart for general blood circulation

Transport of excretory waste products

- Deamination of excess amino acids occurs in the liver

- The amino group is removed from the amino acid and is

converted to urea

- Urea is transported by blood to the kidneys to be excreted

Transport of hormones

- Blood transport hormones such as insulin and glucagons

produced by the endocrine glands to the target organs where

they produce their effec

Maks = 10 marks

1

1

1

1

1

1

1

1

1

1

1

1
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8 (b) - In the blood, there are cells called platelets which
help in blood clotting

- When you get a cut, the blood vessels around the wound
immediately

constrict to reduce blood loss.

- the platelets in the blood become sticky and clump together to
plug the

wound.

- clotting factors are released by platelets and damaged tissues
which

set off a chain of reactions

- thrombokinase, in the presence of a clotting factor VIII,
converts

prothrombin into thrombin

- the formation of prothrombin in the liver requires vitamin
K.

- thrombin converts a soluble plasma protein, fibrinogen, into
insoluble

fibrin fibres which form a meshwork of threads over the
wound

- as the blood flows out, erythrocytes and platelets are trapped
in the

fibrin fibres and a blood clot forms.

- the blood clot dies to form a scab with covers the Wound

Maks = 8 marks

1

1

1

1

1

1

1

1

8 (

c

)

- Haemophilia is a disease in which the patients blood cannot
clot

naturally.

- This is due to the lack of certain clotting factors in his
blood.

- It is a hereditary disease

Maks = 2 marks

- Thrombosis occurs when blood clots form within blood

vessels

- When this occurs, blood flow may be obstructed and if

this happens in the coronary artery, the person may have

a heart attack.

- If the clot blocks blood flow to the brain, the person may

suffer a stroke

Maks = 2 marks

1

1

1

1

1

1
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QUESTION 9

NO SCORING CRITERIA MARKS

9 a) - Colonisation is a process whereby a species colonise in
a

newly formed area/pond

- Succession is a process whereby one species of

organism/community changes the environment/habitat

- which results in the species/organism being replaced by
other

species.

[any 2]

1

1

1

9b P1 Activities of pioneer species (submerged plants) /
examples

causes a change in the environments/habitat

P2 The remains of plants /decayed bodies deposited to the pond
Bed

P3 Pond become shallower

P4 (also) add nutrients to pond water

P5 promotes the growth of floating plants /examples to replace
the

pioneer species/submerged plants

P6 Floating plants covers water surface, preventing light
from

penetrating the water/causes less rate of plants

photosynthesis in the pond

P7 Results in grater rate of plants death which sink to the

bottom of the pond

P8 Making the pond more shallower

P9 Floating plants are gradually replaced by amphibious

plants/successor

P10 The successor causes furter changes to the habitat/pond,
Make it

unfavourable for the emergent/amphibian plants to Grow

P11 amphibious plants are replace by land/terrestrial community
Which

dominates the area.

[any 8]

1

1

1

1

1

1

1

1

1

1

1
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9c

9d
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PAPER 3 QUESTION 1 1(a) Classifying

score Explanation

3

Able to classify the material and apparatus correctly

Sample answer :

Material Apparatus

0.2 M sucrose solution 0.4 M sucrose solution 0.6 M sucrose
solution

Unripe papaya strip Tissue paper

Weighing Beakers

Note : All apparatus and materials correct

2 1 wrong : apparatus or materials

1 2 wrong : apparatus or materials

0 More than 2 wrong : apparatus or materials

(b) Measuring Using Numbers

score Explanation

3

Able to record all 3 readings for mass of unripe papaya strip
correctly

Sample answer :

Concentration of sucrose solution Mass of unripe papaya strips
(g)

0.2 M 60 g

0.4 M 50 g

0.6 M 40 g

2 Able to list 2 readings correctly

1 Able to list 1 readings correctly

0 No response or wrong response
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1(c)(i) Observation

score Explanation

3

Able to state two correct observations based on the following
criteria : MV : concentration of sucrose solution RV : The final
mass of unripe papaya strips Sample answer :

1. In 0.2 M sucrose solution, the final mass of unripe papaya
strip is 60g.

2. In 0.6 M sucrose solution, the final mass of unripe papaya
strip is 40 g.

3. The final mass of unripe papaya strip immersed in 0.6 M
sucrose solution is less than the final mass of unripe papaya strip
immersed in 0.2 M sucrose solution // inversely.

2

Able to state two different observations inaccurately OR without
value Sample answer :

1. At concentration 0.6 M, the final mass is lowest // inversely
2. The highest concentration of sucrose solution, the final mass
of

unripe papaya strip is 60 g // inversely

1

Able to state two different observations at idea level Sample
answer :

1. the concentration of sucrose solution influence the final
mass of unripe papaya strip.

2. the concentration of sucrose solution
change/increase/decrease 3. the final mass of unripe papaya strip
changes/increase/decrease

0 No response or wrong response
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1(c)(ii) Making inference

score Explanation

3

Able to make two inferences for each observation correctly and
accurately. Note : Inference must match observation P1 : The final
mass of unripe papaya strips increase/decrease P2 : Water molecule
diffuse into the cell/out of the cell by osmosis P3 : Percentage
change in mass of unripe papaya strips Note : Any 2 P Sample answer
:

1. In lower concentration of sucrose solution (0.2 M), the final
mass of unripe papaya strip is increase because more water molecule
diffuses into the cell by osmosis / percentage change in mass of
unripe papaya strip is higher.

2. In higher concentration of sucrose solution (0.6 M), the
final mass of unripe papaya strip is decrease because more water
molecule diffuses out of the cell by osmosis / percentage change in
mass of unripe papaya strip is higher.

3. More water molecule diffuse into the cell by osmosis at lower
concentration of sucrose solution (0.2 M) but more water molecule
diffuse out of the cell at higher concentration of sucrose solution
(0.6 M) // inversely.

2

Able to make one correct inference and any two inferences
inaccurately. Sample answer :

1. More water molecule diffuse 2. The diffusion of water is
influenced by concentration 3. The diffusion of water is by
osmosis

1

Able to state two inferences at idea level Sample answer :

1. Osmosis occurs

0 No response or wrong response
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1(d) Controlling variables

Score Explanation

3

Able to state all 3 variables and methods to handle the variable
Sample answer :

Variable Pembolehubah

Method to handle the variable Cara mengendalikan
pembolehubah

Manipulated variable

Concentration of sucrose solution

Use different concentration of sucrose

solution which is 0.2 M, 0.4 M and 0.6 M //

use 0.2 M, 0.4 M and 0.6 M concentration

of sucrose solution

Responding variable

Final mass of unripe papaya strip //

percentage change in mass of unripe

papaya strip

Measure the mass of unripe papaya strip

by using weighing and record in the table

// calculate the percentage change in

mass of unripe papaya strip by using

formulae :

Final mass initial mass X 100 %

Initial mass

And record in the table.

Constant variable

1. Duration of immersion // time of

immersion

2. Initial mass of unripe papaya strip

3. volume of sucrose solution

1. Fix / use duration of immersion / time of

immersion which is 30 minutes

2. Fix / use the initial mass of unripe

papaya strip that is 50 g.

3. Fix / use the same volume of sucrose

solution

2 Able to state 4-5 of any variables and methods to handle the
variable

1 Able to state 2-3 of any variable and methods to handle
variable

0 No response or only one criteria correct
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1(e) Making hypothesis

score Explanation

3

Able to state hypothesis correctly following all criteria : P1 :
MV / concentration of sucrose solution P2 : RV / The final mass of
unripe papaya strip//percentage change in mass of papaya strip P3 :
Relationship (note : wrong conclusion is accepted) Sample answer
:

1. As the concentration of sucrose solution increase/decrease,
the final mass of unripe papaya strips decrease/increase // the
percentage change in mass of unripe papaya strip
increase/decrease.

2

Able to make a hypothesis relating the manipulated variable and
the responding variable inaccurately. Sample answer :

1. The increase of the concentration of sucrose solution affects
the final mass of unripe papaya strip.

2. The concentration of sucrose solution influences the final
mass of unripe papaya strip.

3. The percentage change in mass of unripe papaya strip is
affected by concentration of sucrose solution.

1

Able to make hypothesis at idea level Sample answer :

1. Final mass of unripe papaya strip // concentration of sucrose
solution changes.

2. As the final mass of unripe papaya strip increase, the
percentage change in mass of unripe papaya strip also increase.

0 No response or wrong response
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1(f)(i) Communication

score Explanation

3

Able to construct a table and record all the data correctly.
Sample answer :

Concentration of sucrose

solution (M)

The mass of unripe papaya strip (g)

Percentage change in mass

(%) Initial mass(g) Final mass (g)

0.2 50 60 20

0.4 50 50 0

0.6 50 40 -20

Note : T Able to state the 4 activities correctly 1 mark D Able
to record all the data correctly 1 mark C able to calculate and
record the percentage 1 mark

2 Any two correct

1 Any one correct

0 No response or incorrect response
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1(f)(ii) Relationship between space and time - graph

Score Explanation

3

Able to draw the graph correctly. Uniform scales on both axes 1
mark Able to plot three points correctly 1 mark Able to join all
three points 1 mark

2 Any two criteria correct

1 Uniform scales on either the horizontal axis or vertical
axis

0 No response or incorrect response

0

0.2 0.4 0.6 Concentration of sucrose solution

(M)

10

20

- 10

- 20

Percentage change in mass of unripe papaya

strip (%)

x

x

x
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1 (g) Relationship

score Explanation

3

Able to state the concentration of sucrose solution which is
isotonic to the concentration of the cell sap of unripe papaya
strip correctly. P1 : concentration of sucrose solution which is
isotonic to the cell sap is 0.4 M sucrose solution E1 : From the
graph, the point where the graph cuts the X axis indicates the
concentration of the sucrose solution that is isotonic E2 : not
causes any change in mass of unripe papaya strip. Sample answer :
Concentration of sucrose solution which is isotonic to the cell sap
is 0.4 M sucrose solution (P1) because from the graph, the point
where the graph cuts the X axis indicates the concentration of the
sucrose solution that is isotonic to cell sap of unripe papaya
strip (E1). This solution also not causes any change in mass of
unripe papaya strip (E2).

2 Able to interpret data with two aspect correctly

1 Able to interpret data with one aspect correctly

0 No response or incorrect response

1(h) Defining by Operation

score Explanation

3

Able to define operationally based on the result of this
experiment. P1 : movement of water in and out of the cell P2 :
Plasma membrane of the unripe papaya strip P3 : Difference in
concentration gradient between sucrose solution and the cell sap.
Sample answer : Osmosis is the process which is water move in /
move out from the unripe papaya strip (P1) across the plasma
membrane of the unripe papaya strips (P2) when there is a
difference in concentration gradient between the sucrose solution
and the cell sap (P3).

2 Any two correct

1 Any one correct

0 No response or incorrect response
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1(i) Predicting

score Explanation

3

Able to predict the outcome of the experiment correctly. P :
correct prediction E : Reason E1 : Effect Sample answer : P : The
mass of unripe papaya strip is increase more than 60g // any values
more than 60 g. E : Distilled water is hypotonic solution E1 : more
water molecule diffuse into the unripe papaya strip by osmosis Note
: P must be correct to get E and E1. If P wrong, automatically E
and E1 rejected.

2 Any two correct

1 Any one correct

0 No response or incorrect response
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QUESTION 2 :

Problem statement

Question Mark scheme Score

2(i)

Able to state a problem statement relating the manipulated
variable to the responding variable correctly. P1 : MV air movement
P2 : RV rate of transpiration P3 : Question with ? Sample answer
:

1. What are the effects of air movement on the rate of
transpirations ?

2. What is relationship air movement between on the rate of
transpiration ?

3

Able to state a problem statement less accurately Sample answer
:

1. What are the effects of air movement on transpiration ?

2. What are the effects of air movement on the rate of
transpiration.

3. The rate of transpiration is effected by air movement

2

Able to state a problem statement at idea level Sample answer
:

1. transpiration is influenced by air movement

1

No response or incorrect response 0
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Hypothesis

Question Mark scheme Score

2(ii)

Able to state the hypothesis based on the following aspect. P1 :
MV - air movement P2 : RV rate of transpiration / time taken for
air bubble to move at distance of 5 cm H : Relationship Sample
answer :

1. When air movement the increase, the rate of transpirations
increase // vice verse.

2. When air movement increase, the rate of transpiration
decrease.

3. The faster the air movement, the higher the rate of
transpiration

4. The faster the air movement, the shorter time taken for air
bubbles to move for 5 cm distance

3

Able to state a hypothesis less accurately Sample answer :

1. When the air movement increase, the rate of reaction
increase

2. The faster the air movement, the higher the transpiration

3. The air movement affect the rate of transpiration

2

Able to state a hypothesis at idea level Sample answer :

1. The air movement affects the transpiration

1

No response or incorrect response 0
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Variables

Question Mark scheme Score

2(iii)

Able to state all the three variable correctly. Sample answer
:

1. Manipulated variable

Air movement // fan speed 2. Responding variable

The rate of transpiration // time taken for air bubble to move
at distance of 5 cm

3. constant variable

type of plant / hibiscus sp // humidity // temperature // light
intensity // distance of X and Y at 5 cm

3

Able to state any two variables correctly

2

Able to state any one variable correctly

1

No response or incorrect response 0

List of apparatus and materials

Question Mark scheme Score

2(iv)

Able to state all the important apparatus and materials
correctly. Sample answer :

Apparatus : Potometer, stopwatch, beaker, (meter) ruler, basin,
marker/thread, cutler/knife Materials : Hibiscus plant, water,
vaseline/gris, dry cloth/tissue

3
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7A + 4M

Able to list at least 6 apparatus and at least 3 materials
correctly

6A + 3M

2

Able to list at least 5 apparatus and at least 2 materials
correctly

5A + 2M

1

No response or incorrect response 0

Procedure

Question Mark scheme Score

2(v)

Able to describe the steps of the experiment procedure or method
correctly. Sample answer :

1. The hibiscus shoot is selected (K2) and cut off using a knife
(K1).

2. the cut ends is immediately immersed in a beaker filled with
water (K1)

3. Then cut 1 cm (K2) of the bottom of the stem slantly under
the water (K5) (K1)

4. The potometer is immersed in the water to remove all the air
bubbles (K1). (The tap of reservoir is turned on to fill the
graduated capillary tube with water) the water

5. Insert the cut end of the stem into the hole in the cork of
the photometer under the water (K1)

6. Close the reservoir tap before the apparatus from the water
so the graduated capillary tube is full (K1)

3
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7. The potometer are also sealed using Vaseline (K5)to make
apparatus airtight and ensure no water leakage (K5)

8. Mark two point (X and Y) at distance 5 cm (K2) using
marker/thread (K1)

9. Lift up the capillary tube above the water (K5) surface to
trap an air bubble (K1)

10. Wipe the leaves and the apparatus dry by using a dry
cloth/tissues (K5)

11. Place the potometer on the table under the fan with low
speed/ speed 1 (K1)

12. The time taken for the air bubble to move from X to Y at 5
cm is recorded using the stopwatch (K3)

13. Step 1 to 12 is repeated by using fan speed medium and
high/speed 3 to speed 5 (K4)

14. The result are recorded in the table 15. The rate of
transpiration is calculated by using formula :

Rate of transpiration = length of X to Y (cm) (K3) Time
(min)

16. Experiment is repeated three time to calculated the average
time taken for air bubbles to move from X to Y (K5)

Note : K1 : preparing apparatus and material (step 1, 2, 3, 4,
5, 6, 8, 9,11) K2 : operating constant variable (step 1, 3, 8) K3 :
operating responding variable (step 12, 15) K4 : operating
manipulated variable (step 11 and 13) K5 : precaution (step 3, 7,
9, 10, 16) All the K (5K)

Any 3-4 K

2

Any 1-2 K

1

No response or incorrect response 0
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Data

Question Mark scheme Score

2(vi)

Able to present a table of result and units correctly Sample
answer :

Air movement/ fan speed

Time taken for air bubble move from X to Y at 5 cm (min)/(s)

Rate of transpiration (cmmin-1)/

(cms-1) 1 2 3 Average

Low speed/1

Medium speed/3

High speed/5

2

Able to present a table with at least two titles corrects 1

No response or incorrect response 0
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