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Question Answer Question Answer 

1 B 26 C 
2 D 27 B 
3 C 28 B 
4 C 29 A 
5 C 30 C 
6 D 31 B 
7 C 32 B 
8 C 33 B 
9 C 34 A 

10 B 35 D 
11 A 36 B 
12 D 37 A 
13 D 38 C 
14 B 39 A 
15 C 40 D 
16 D 41 C 
17 D 42 B 
18 B 43 D 
19 D 44 C 
20 C 45 C 
21 B 46 B 
22 B 47 C 
23 B 48 C 
24 D 49 D 
25 C 50 B 
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BIOLOGY PAPER 2 
 

MARKING SCHEME 
 

SECTION A [60 MARKS] 
 

Question Marking Criteria Marks 
1 (a) (i) Able to label S and T. 

 
Sample answers: 
S: Chloroplast 
T: Vacuole 

 
 
 

1 
1 

[2 m] 
  (ii) Able to state the function of S and cell wall. 

 
Sample answers: 
S:  Absorb light energy 
Cell wall: Maintain the shape of plant cell // provides 

mechanical strength and support to plant cell // 
protect plant cell from rupturing 

 
 
 

1 
1 
 
 

[2 m] 
 (b)  Able to explain structure T and how it is involved to maintain the 

turgidity of plant cell. 
 
Sample answers: 
P1 T is made up of tonoplast // has cell sap 
P2 To maintain the osmotic  concentration / pressure of the 

cell sap 
P3 If the cell is flaccid / cell sap has high osmotic 

concentration / pressure, more water diffuses into cell by 
osmosis 

P4 If the cell has excess water / cell sap has low osmotic 
concentration / pressure 

 
 
 
 

1 
1 
 

1 
 
 

1 
 

[4 m] 
 (c)  Able to describe the adaptations of leaf to carry out 

photosynthesis 
 
Sample answers: 
F1 Palisade mesophyll cells are closely / tightly packed 
P1 To absorb maximum light 
 
F2 Stomata are more abundant on the lower epidermis 
P2 To prevent water loss to surrounding // to allow exchange 

of gases between the leaf and its surrounding.   

 
 
 
 

1 
1 
 

1 
1 
 

[4 m] 
   TOTAL 12 
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2 (a)  Able to state the structures of protein for K, L, M and N  
 
Sample answers 
Primary structure  – K 
Secondary structure  – L 
Tertiary structure  – M 
Quarternery structure – N 
 
Note: 
3 – 4 correct = 2 m 
1 – 2 correct = 1 m 

 
 
 
 
 
 
 
 
 
 
 

[2 m] 
 (b) (i) Able to P, Q and R 

 
Sample answers 
P Phosphate group 
Q Pentose sugar 
R Nitrogenous base 

 
 
 

1 
1 
1 

[3 m] 
  (ii) Able to state two correct examples of secondary protein 

structure 
 
Sample answers 
Hair protein // Keratin 
Silk 

 
 
 
 

1 
1 

[2 m] 
 (c) (i) Able to explain the observation on Diagram 2.2 

 
Sample answers 
P1 Part X of the apple remains the same but part Y turns 

brown / black 
P2 Alkali (medium) is not suitable for the enzyme 
P3 Neutral medium is suitable for the enzyme 
P4 Enzyme is denatured by the alkali // Alkali neutralizes / 

change the charges on the active sites of the enzyme // 
The enzyme cannot catalyse / start the chemical reaction 
/ oxidation process / no oxidation in part X 

[Any 3] 

 
 
 

1 
 

1 
1 
1 
 
 
 

[3 m] 
  (ii) Able to explain a treatment to prevent sliced apples from turning 

brown 
 
Sample answers 
F1 Soak apple in warm water / hot water 
P1 Enzymes are denatured / destroyed by heat 
P2 No chemical reaction / oxidation take place 

[Any 2] 

 
 
 
 

1 
1 
1 

[2 m] 
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OR 
 
F2 Soak in hydrochloric acid / pineapple juice 
P3 Enzymes are denatured / destroyed by low pH / acidic 

medium 
P4 No chemical reaction / oxidation takes place 

[Any 2] 
OR 
 
F3 Coat the sliced apple in sugar / oil 
P5 Enzymes are not exposed to air / oxygen 
P6 No chemical reaction / oxidation takes place 

[Any 2] 

 
 

1 
1 
 

1 
[2m] 

 
 

1 
1 
1 

[2 m] 
   TOTAL 12 

3 (a) (i) Able to name the type of cell division in Diagram 3 
 
Sample answers 
Mitosis / mitotic cell division 

 
 
 

[1 m] 
  (ii) Able to state a reason why Diagram 3 is mitosis 

 
Sample answers 
P1 Only 2 daughter cells are formed / produced // 

Chromosome numbers in daughter cells are same as 
parents // Has 4 phases: prophase, metaphase, 
anaphase and telophase 

P2 Occurs at root tip 
[Any 1] 

 
 
 

1 
 
 
 

1 
[1 m] 

  (iii) Able to arrange the phases in correct order 
 
Sample answers 
Q à R à S à T 

 
 

[1 m] 

 (b)  Able to describe why root tip is used for prepairing slides to 
show cell division occurred there. 
 
Sample answers 
F: Root tip is growing region / root tip has meristem tissue 
P: the cells are actively dividing my mitosis. 

 
 
 
 

1 
1 

[2 m] 
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 (c) (i) Able to draw the chromosomes behavior in stages S and E 
 
Sample answers 
Refer to candidates’ answer, based on the following criteria: 
 
D: chromosomes are in prophase II 
 
 
 
 
 
 
 
E : 3 chromosomes are line up on spindle fibre 
 
 
 
 
 
 

 
 
 
 
 

1 
 
 
 
 
 
 
 

1 
 
 
 
 
 

[2 m] 
  (ii) Able to state the differences between process U and V 

 
Sample answers 
P1 Number of chromosomes of daughter cells is halved in U 

compared to process V which has 4 
P2 Crossing over occurred in process U but not in process V 
P3 Daughter cells are variant in process U but in V, the 

daughter cells are genetically identical 
[Any 2] 

 
 
 

1 
 

1 
1 
 

[2 m] 
 (d)  Able to explain how cancerous cells are formed in human body 

and its prevention 
 
Sample answers 
F1 Because of chemical substances / carcinogenic 

substances / rays  
P1 It will cause cells to undergoes uncontrolled cell division 
P2 Avoid from being exposed to mutagens // use sunblock 

to prevent from UV rays // not taking in food contains 
preservatives / colouring // taking organic food // 
radiotherapy // chemotherapy // immunotherapy // 
surgery 

 
 
 
 

1 
 

1 
1 
 
 
 
 

[3 m] 
 
 
 

   TOTAL 12 
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4 (a) (i) Able to construct a food chain that consists of three trophic 
levels. 
 
Sample answers 
1. Hydrilla sp. à Prawn à Fish  // 
2. Hydrilla sp. à Fish à Bird   // 
3. Hydrilla sp. à Small fish à Big fish 
 
Note: 
1. 1 mark for correct organism in sequence with Hydrilla sp. 
2. 1 mark for correct arrows 

 
 
 
 
 
 
 
 
 

1 
1 

[2 m] 
  (ii) Able to choose one abiotic factor and explain its effect to biotic 

factor 
 
Sample answers 
F1 Sufficient light intensity is absorbed by Hydrilla to 

undergoes photosynthesis 
P1 So fish / prawn is provided with enough oxygen for their 

survival 
 
F2 (Optimum) temperature not more than 45°C 
P2 Provide more stable habitat 
 
F3 pH value is neutral / not acidic/ not alkaline 
P3 Aquatic organisms are sensitive to the effects of the pH 

of water // if the changes in pH are considerable, they 
may be killed 

 
F4 Other abiotic factor 
P4 Any relevant explanation 

[Any 1F + 1P] 

 
 
 
 

1 
 

1 
 
 

1 
1 
 

1 
1 
 
 
 

1 
1 

[2 m] 
 (b) (i) Able to state how the energy is lost to surroundings 

 
Sample answers 
As heat during respiration // Being used during growth / cell 
division / reproduction 
 
 
 
 
 
 
 
 
 

 
 
 

[1 m] 
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  (ii) Able to calculate the total energy received by the goat 
Able to state the figure with correct unit 
 
Sample answers 

Energy receive = 3100
100

1
´ kJ  

                         = 310 kJ 
 
Note: Marks are awarded for calculation and answer with unit 

1 
1 
 
 
 
 
 
 
 

[2 m] 
  (iii) Able to state the percentage of energy used by the goat to grow 

 
Sample answers 

%100
310
300

´  

= 96.8% 

 
 
 
 
 

[1 m] 
 (c) (i) Able to state kingdom A and its role in our digestive system 

 
Sample answers 
F1 Monera 
P1 To synthesis vitamin B12 and vitamin K  

 
 
 

1 
1 

[2 m] 
  (ii) Able to explain how cholera spread and its symptoms 

 
Sample answers 
F1 Spread when someone drinking water / eating food 

contaminated with cholera bacterium 
P2 Symptoms: diarrhoea / vomiting / leg cramps / rapid loss 

of body fluid / dehydration 

 
 
 

1 
 

1 
 

[2 m] 
   TOTAL 12 

5 (a)  Able to state types of variation shown in Diagram 5.1 (i) and (ii) 
 
Sample answers 
Diagram 5.1 Continuous (variation) 
Diagram 5.2 Discontinuous (variation) 

 
 
 

1 
1 

[2 m] 
 (b)  Able to state other examples of continuous and discontinuous 

variation 
 
Sample answers 
(i) Height / Body weight 
(ii) Blood group / Type of hair / Ability to roll tongue / 

Thumbprint / any relevant examples 

 
 
 
 

1 
1 
 

[2 m] 
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 (c)  Able to state two differences for the continuous and 
discontinuos variation 
 
Sample answers 
 

Aspect Continuous Discontinuous 
Intermediate 
characteristics 

With intermediate 
characteristics 

Distinctive 
characteristics 

Quantitative  or 
qualitative 

The characters are 
quantitative 

The characters are 
qualitative 

Environmental 
factors 

Is influenced by 
environmental factors 

Is not influenced by 
environmental 
factors 

Genes Two or more genes 
control the same 
characters 

A single gene 
determines the 
differences in the 
traits of a character. 

Phenotype The phenotype is 
usually controlled by 
many pairs of alleles 

The phenotype is 
controlled by a pair 
of alleles 

[Any 2 pairs] 

 
 
 
 
 

1 
 

1 
 

1 
 
 

1 
 
 
 

1 
 
 

[2 m] 

 (d)  Able to state and explain the genetic factor based on Diagram 
5.2 
 
Sample answers 
F Independent assortment 
P Produces various genetic combination of gametes 

 
 
 
 

1 
1 

[2 m] 
 (e) (i) Able to state the mutation involved in process M 

 
Sample answers 
F Base substitution 
P Is the replacement of one / more base / nucleotide with 

another 

 
 
 

1 
1 
 

[2 m] 
  (ii) Able to state and explain the disease 

 
Sample answers 
F Sickle-cell anemia 
P1 Mutated (recessive) allele causes the production of 

abnormal haemoglobin which crystallizes 
P2 Causing the red blood cells to become sickle shaped / S-

shaped 
[F + any 1P] 

 
 
 

1 
1 
 

1 
 

[2 m] 
   TOTAL 12 
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SECTION B [40 MARKS] 
 

Question Marking Criteria Marks 
6 (a)  Able to describe the plasma membrane as a selective 

permeable membrane 
 
Sample answers 
F Selective permeable means that certain substances can 

move across the plasma membrane freely while others 
cannot  

P1 Plasma membrane is composed of phospholipids bilayer 
and protein 

P2  Phospholipids has polar head which is hydrophilic and 
non polar tail which is hydrophobic  

P3  Allows lipid-soluble molecules / fatty acids and glycerol 
//non-polar molecules / oxygen / carbon dioxide //water 
can pass through the phospholipids freely  

P4 Large water-soluble molecules / glucose /amino acids  
can pass through the plasma membrane by aided of 
carrier protein  

P5  Pore protein allow small water-soluble molecules / ions 
to pass through the plasma membrane  

 

 
 
 
 

1 
 
 

1 
 

1 
 

1 
 
 

1 
 
 

1 
 

[6 m] 
 (b) (i) Able to explain natural preservation which can preserve the 

foods for a long period of time. 
 
Sample answers 
P1 Immersed in salt and sugar solutions  
P2 Solution outside of the food is hypertonic compared to 

the cytoplasm  
P3 Water in the food diffuse out by osmosis  
P4 The cells in the food become dehydrated  
P5 Microorganism / bacteria/fungi lose water  
P6 These conditions are not favorable for the growth of 

microorganism 

 
 
 
 

1 
1 
 

1 
1 
1 
1 
 

[6 m] 
 

  (ii) Able to explain what happened to the plant in diagrams 6 (a) 
and 6 (b)  
  
Sample answers 
 
Diagrams 6 (a)  
P1 The soil solution is hypotonic to the cell sap of the plants 

cell  
P2 Water diffuses into the cell by osmosis  

 
 
 
 
 
 

1 
 

1 
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P3 Vacuole expand / swell up // cytoplasm to press outwards 
against the cell wall  

P4 Cell become turgid, supporting the plant upright  
 

Diagrams 6 (b)  
P1 The soil solution becomes hypotonic to the cell sap of the 

plants cell 
P2 Water diffuses out from  the cell by osmosis 
P3 Vacuole / cytoplasm shrink // plasma membrane pull 

away from the cell wall  
P4 The plasmolysed / flaccid cells causing the plant to wilt 

1 
 

1 
 
 

1 
 

1 
1 
 

1 
[8 m] 

   TOTAL 20 
7 (a)  Able to state adaptations of respiratory structures :  

 
Sample answers 
 
F1 A large number  
P1 Large total surface area per volume for gaseous 
exchange  
F2 Moist  
P2 Respiratory gaseous dissolve easily   
F3 Very thin // one cell thick 
P3 Quick and easy gases diffusion  
F4 Network of blood capillaries  
P4 To increase the rate of gases transportation  

 [Any 3 F + correspond P] 

 
 
 
 

1 
 
 

1 
 

1 
 

1 
 

[3 m] 
 (b)  Able to explain the regulatory mechanism of carbon dioxide in 

human body 
 
Sample answers 
 
P1 During vigorous exercise, the partial pressure of carbon 

dioxide increases // rate of cellular respiration increases  
P2 Thus, carbon dioxide reacts with water to form carbonic 

acids  
P3 (Due to high level of CO2 in blood), its results in a drop in 

the pH value of the blood (and) / cerebrospinal fluid 
P4 The drop in pH id detected by (central) chemoreceptors 

(in the medulla oblongata   
P5 Send the nerve impulse to the respiratory centre / (which 

is in turn sends nerve impulse to) diaphragm and 
intercostal muscles   

P6 Respiratory muscles to contract and relax faster  
P7 Breathing and ventilation rates is increases   
P8 Excess CO2 is eliminated from the body  

 
 
 
 
 

1 
 

1 
 

1 
 

1 
 

1 
 
 

1 
1 
1 

http://edu.joshuatly.com/
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P9 CO2 concentration / pH value of the blood return to 
normal levels. 

[any 7P] 

1 
 

[7 m] 
 (c)  Able to explain the effect of human respiratory response and 

rate of respiration in different situations 
 
Sample answers 
 
F1 At rest, the respiratory rate is normal / 12 – 20 breaths 

per minute   
P1 The partial pressures of O2 and CO2 are normal 
 
 
F2 When a person is in fear, breathing rate increase  
P2 It’s needed because the demand of a higher respiration 

rate in cells  
P3 In order to oxidize more glucose  
P4 To produce more energy  
P5 (Then), rapid muscles contraction (as a response to the 

dangerous situation / running) 
[F2 + any 3 P] 

 
F3 (In mountain climbing), as the altitude increases, the 

atmospheric pressure decreases 
P6 Thus, partial pressure of O2 becomes lower  
P7 Causes a drop in the oxygen level of blood  
P8 (The person will face) difficulty in breathing  
P9 So, the person will experience headache / nausea / 

dizziness  
[F3 + any 3 P] 

 
 
 
 
 

1 
 

1 
(2 m) 

 
1 
1 
 

1 
1 
1 
 

(4 m) 
 

1 
 

1 
1 
1 
1 
 

(4 m) 
[10 m] 

   TOTAL 20 
8 (a)  Able to explain the developing foetus is nourished and 

protected in the mother’s uterus. 
 
Sample answers 
 
N1 Nutrients / oxygen / antibodies / hormones / (any 2 

examples) 
N2 From maternal are transported to the foetus through 

umbilical vein  
N3 Carbon dioxide and nitrogenous waste products from the 

foetus are transported to the maternal (vein) through 
umbilical arteries  

N4 The numerous blood capillaries (in the chorionic villi) 
provide a large surface area for diffusion of materials 

 
 
 
 
 

1 
 

1 
 

1 
 
 

1 
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P1 The foetal circulatory system and the maternal circulatory 

system are separated  
P2 Prevents certain harmful bacteria and their toxins from 

entering the foetus  
P3 Prevents the action of maternal hormones / chemicals in 

mother’s blood that could harm the developing foetus  
P4 Prevents the mixing of blood groups of mother and the 

foetus  
P5 Which cause Agglutination 
P6 Prevents the fine blood vessels of the foetus do not burst  
P7 Due to high blood pressure of the maternal circulation  

[4 N + any 6 P]  

 
1 
 

1 
 

1 
 

1 
 

1 
1 
1 

[10 m] 
 (b)  Able to state and explain the technique of reproductive 

technology   
 
Sample answers 
 
F The couple can use the in-vitro fertilization (IVF) method  
P1 Mother undergoes hormonal treatment to produce more 

secondary oocyte  
P2 A fine laporoscope is used to remove the secondary 

oocyte from her ovary  
P3 The secondary oocyte are placed in a Petri dish of 

culture solution  
P4 Then, sperms from the husband are added to secondary 

oocyte 
P5 The sperm and ova fused and become zygote 

//fertilization is occurred to form zygote  
P6 The zygote undergoes mitosis to become embryo / eight-

cell stage  
P7 The embryo formed is implanted in the wife’s uterus  
P8 A baby born is called as a test-tube baby  
[F + any 7 P] 
 
Able to explain the moral issues related to the suggested 
technique of reproductive technology  
 
Sample answers 
 
M1 Freezing and destroying living embryos  
M2 Vitro fertilization morally acceptable  

 
 
 
 
 

1 
1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

1 
1 

(8 m) 
 
 
 
 
 
 

1 
1 

(2 m) 
[10 m] 

 
   TOTAL 20 
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9 (a) (i) Able to explain why his mother is not a compatible donor to 
Maria  
 
Sample answers 
 
P1 Maria who is blood group is B has antigen B on the 

surface of red blood cells  
P2 And antibody A in her blood serum  
P3 Mother who is blood group is AB has antigen A and 

antigen B  
P4 If the two blood is mixed together, agglutination will occur 

/clumping together of red blood cells. 

 
 
 
 
 

1 
 

1 
1 
 

1 
 

[4 m] 
  (ii) Able to explain the meaning of codominance  

 
Sample answers 
 
Two different alleles for a genetic trait are both expressed in the 
phenotype of heterozygous  
 
Able to explain why their child’s blood group is O  
 
Sample answers 
 
F These blood groups is determined by 3 alleles / IA, IB, IO  
P1 The husband is heterozygous / IAIO while his wife is 

heterozygous / IBIO 
P2 He will produce sperms / male gametes with IA or sperms 

/ male gametes with IO and she will produce ovum / 
female gametes with IB or ovum / female gametes with IO  

P3 Meiosis is occurred to produce (haploid) gametes  
P4 Diploid zygote is produced by fertilization  
P5 Possible genetic combinations / genotypes in offspring 

are IAIO or   IBIO, IAIB and IOIO 
P6 Their son’s blood group is O because the genotype is 

IOIO 

 
 
 
 

1 
 
 
 
 
 
 

1 
1 
 

1 
 
 

1 
1 
1 
 

1 
 

[8 m] 
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 (b)  Able to describe how the process of DNA fingerprinting 
 
Sample answers 
 
P1 The process begins with a blood or cell sample from 

which the DNA is extracted.  
P2 The DNA is cut into fragments using a restriction enzyme  
P3 The DNA band pattern is transferred to a nylon 

membrane  
P4 A radioactive DNA probe is introduced.  
P5 The DNA probe binds to specific DNA sequences on the 

nylon membrane  
P6 The excess probe material is washed away leaving the 

unique DNA band pattern  
P7 The radioactive DNA pattern is transferred to X-ray film 

by direct exposure.  
P8 When developed, the resultant visible pattern is the DNA 

fingerprinting  
[Any 6 P] 

 
Able to evaluate the disadvantages of genetic engineering 
towards mankind 
 
Sample answers 
 
P1 Misused of knowledge to create new combination of 

genes which may be harmful  
P2 Could alter the natural evolution process  
P3 Mutation  
P4 Any acceptable answers 

[Any 2 P]  

 
 
 
 

1 
 

1 
1 
 

1 
1 
 

1 
 

1 
 

1 
 

(6 m) 
 
 
 
 
 
 

1 
 

1 
1 
1 

(2 m) 
[8 m] 

   TOTAL 20 
 
 
 

END OF MERKING SCHEME 
PERATURAN PEMARKAHAN TAMAT 
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QUESTION 1 
 
1 (a) KB0603 – Measuring Using Numbers 
 

Marking Criteria Score 
Able to record all 4 readings for the number of garden snail in the second 
captured and the number of garden snail marked in the second capture 
 
Sample Answer: 
            

Area for garden snail 
captured 

Number of garden snail 
marked in the second 

capture / unit 

Number of garden snail 
marked in the second 

capture / unit 
 

Vegetable farm 14 5 
School field 13 9 

 

3 

Able to list 3 readings correctly 2 
Able to list 2 readings correctly 1 
Able to list 1 reading correctly 
OR 
No response or incorrect response 

0 
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1 (b) (i) [KB0601 – Observation] 
 

Marking Criteria Score 
Able to state two different observations based on the following criteria : 
[Observation must have values / type for MV and RV from Table 1 or 
comparison between two readings.] 
 
Manipulated Variable: Area for garden snail capture 
Responding Variable: Number of garden snail in second captured / 

Number of garden snail in second captured 
 
Sample answer: 
 
1. If the snail caught from vegetable farm, the number of garden snail 

marked in the second captured is 5 unit  
2. If the snail caught from school field, the number of garden snail marked in 

the second captured is 9 unit 
3. The number of garden snail in the second captured is 14 unit, from 

vegetable farm 
4. The number of garden snail in the second captured is 13 unit, from 

school field 

3 

Able to state one observation correctly and one-two inaccurate observations. 
 
Sample answers: 
 
1. If the snail caught from vegetable farm, the number of garden snail 

marked in the second captured higher // inversely. 
2. The number of snail captured in the second capture influenced by the 

area for garden snail captured /catchment area 

2 

Able to state only one correct observation 
OR 
Able to state two different observations at idea level. 
 
Sample answers: 
 
1. The number of snail captured in the second capture // marked in second 

captured is different 
2. The number of snail captured in the second capture // marked in second 

captured is increasing / decreasing 

1 

No response or incorrect response 0 
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1 (b) (ii) [KB0604 – Making inference] 
 

Marking Criteria Score 
Able to make two inferences correctly 
 
Note: Inference must match observation 
P1: Food source from catchment area 
P2: Population size of garden snail  
 
Sample answers: 
 
1. More food source at vegetable farm, more population size of garden snail 
2. Less food source at school field, less population size of garden snail 

3 

Able to make one correct inference and one-two inaccurate inference 
inaccurately 
 
Sample answers: 
 
1. More food source at vegetable farm / more population of garden snail at 

vegetable farm 
2. Less food source at school field /  less population of garden snail at 

school field 

2 

Able to state one correct inference and 1 – 2 inference at idea level 
 
Sample answers: 
 
1. Population of garden snail depends on catchment area 
2. Different population of garden snail 

1 

No response or incorrect response 0 
Scoring: Observation and inference 
 

Score Correct Inaccurate Idea Wrong 
3 2 - - - 
2 1 1 - - 

- 2 - - 
 

1 
1 - 1 - 
- - 2 - 
- 1 1 - 
1 - - 1 

0 - 1 - 1 
- - 1 1 
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1 (c) [KB0610 – Controlling Variables] 
 

Marking Criteria Score 
Able to state all 3 variables and the methods to handle the variable correctly. 
 
Sample Answer : 
 

Variables Method to handle the variable correctly 
Manipulated variable: 
 
Capture area for garden 
snail // catchment area 

 
 
Used different area to catch garden snail // 
Catch garden snail from different places // 
Catch garden snail from vegetable farm 
AND school field 

Responding variable : 
 
Number of garden snail in 
second captured // 
 
 
Number of marked garden 
snail in second captured // 
Population (size) of garden 
snail  
 

 
 
Count and record the number of garden 
snail in second captured //number of 
marked garden snail in second captured  
 
Calculate population of garden snail using 
formula 
Population size   

=

Number of garden snail in the first
capture ×

Number of garden snail in the second
capture    

Number of marked garden snail in the
second capture

 

 Constant variable:  
 
Number of garden snail in 
the first captured 
 
Type of garden snail   
 
Day for recaptured 
 

 
  
Same number of garden snail catch in the 
first captured is 15. 
 
Catch the same type of garden snail 
 
The garden snail is recaptured after three 
days released 

6 ticks 

3 

4 – 5 ticks 2 
2 – 3 ticks 1 
0 – 1 tick 0 
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1 (d) [KB0611 – Making Hypothesis] 
 

Marking Criteria Score 
Able to state hypothesis following all criteria 
 
P1 Manipulated variable (Catchment area)  
P2 Responding variable (Number of garden snail) 
H Relationship   
   
Sample answers: 
 
1. The number of garden snail / marked in the second captured from 

vegetable farm is higher than from school field / vice versa. 
2. The population size of garden snail in vegetable farm is higher than 

school field / vice versa. 

3 

Able to make a hypothesis relating the manipulated variable and the 
responding variable inaccurately 
 
Sample answers: 
 
1. The number of garden snail / marked in the second captured from 

vegetable farm is higher. 
2. Number of garden snails / marked in the second capture depends on the 

catchment area. [No H]  
3. Decrease the number snails marked in second capture , increase 

population of garden snails. [No P1] 

2 

Able to make a hypothesis at idea level 
 
Sample answers: 
 
1. Area affects / influence garden snails. [No P1 and H] 
2. Different area cause different garden snails. [No P2 and H] 

1 

No response or incorrect  response  
H is not given if there is no P1 or P2 

0 
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 1 (e) (i) [KB0606 – Communication] 
 

Marking Criteria Score 
Able to construct a table correctly based on the following aspects:  
 
T The 5 titles with units correctly.  
D All the data – Number of garden snail in first , second and  mark in the 

second captured 
C  Population of the garden snail 
 
Sample answers : 
 

Catchment  area of the 
garden snail 

Vegetable farm School field 

Number of garden 
snails in the first 
captured / unit 

15 15 

Number of garden 
snails in the second 

captured / unit 
 

14 12 

Number of marked 
garden snails in the 
second capture / unit 

5 8 

Population size of 
garden snail / unit 

42 20 

  

3 

Any two correct 2 
Any one correct 1 
No response or incorrect  response 0 
 
1 (e) (ii) [KB0612 – Relationship between space and time]  
 

Marking Criteria Score 
Able to draw the bar chat correctly with the following criteria: 
 
P (paksi) Uniform scales on both axis, label bar 
T (titik) All 2 points transferred correctly 
B (bentuk) Same size for the bars and bars are separated  

3 

Any two criteria correct. 2 
Any one  criteria correct 1 
No response or incorrect  response 0 
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1 (f) [KB0608 – Interpreting Data] 
 

Marking Criteria Score 
Able to explain the relationship between the catchment area and population 
size of garden snails based on the bar chart and the following aspects: 
 
R Able to state the relationship ( Population size & area )   
E1 Amount of food sources   
E2  Humidity  
 

 Sample answers: 
 
1. The population size of garden snail at vegetable farm increase / higher 

than population size of garden snails at school field  because more 
amount of food sources and more / high humidity / wet area. 

2. The population size of garden snail at school field decreases / less than 
population size of garden snails at vegetable farm because less amount 
of food sources and less / decrease humidity / dry area. 

3 

Able to interpret the relationship incompletely [R + 1E] 
 
Sample answers: 
 
1. The population of garden snail at vegetable farm increase / higher than 

population of garden snails at school field because more amount of food 
sources / more / high humidity / wet area. 

2. The population of garden snail at school field decreases / less than 
population of garden snails at vegetable farm because less amount of 
food sources / less / decrease humidity / dry area. 

 
Note: Relationship at idea level is not accepted eg: The population of 

garden snail is influenced by the catchment area BUT explanation can 
be accepted. 

2 

Able to interpret the relationship at idea level [R only] 
 
Sample answer: 
 
The population of garden snail at vegetable farm increase / higher than 
population of garden snails at school field 

1 

No response or incorrect response or wrong relationship 0 
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1 (g) [KB0605 – Predicting] 
 

Marking Criteria Score 
Able to predict and explain the outcome of the experiment correctly with the 
following aspects:  
 
P Correct Prediction – Population size of garden snails increase / any 

suitable value more than before 
E2 Increase humidity  
E3 More food sources  
 
Sample answer: 
 
The population size of garden snails will increase because more / increase 
of humidity and more food sources in vegetable farm. [P + 2E] 

3 

P + Any 1 E 2 
P only 1 
No response or incorrect response 0 
 
1 (h) [KB0609 –Defining by Operation]    
 

Marking Criteria Score 
Able to define operationally the population size of garden snail based on the 
result of this experiment  
 
P1 Estimating the population size of garden snail in vegetable farm and 

school field 
P2 Number of garden snails marked in second captured 
P3 The population of garden snails depends on the catchment area // 

hypothesis statement 
 
Sample answers: 
 
Population size of garden snails is estimating population size of garden 
snails in vegetable farm and school field, the number of garden snails 
marked in second captured depends on the catchment area, population size 
of garden snail in vegetable farm higher than population in school field. 

3 

Any two correct  2 
Any one correct 1 
No response or incorrect  response // Theorytical explanation 0 
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1(i) [KB0602 – Classifying] 
 

Marking Criteria Score 
Able to classify all factors into  two groups correctly: 
 

Biotic factor Abiotic factor 
Decomposer pH 

Humidity 
Temperature 
Topography 
Soil Texture 

Light intensity 
7 ticks 

3 

6 ticks 2 
5 ticks 1 
0 – 4 tick 0 
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QUESTION 2 
 
PROBLEM STATEMENT [KB061201] 
 

Marking Criteria Score 
Able to state a problem statement relating the manipulated variable (MV) 
with the responding variable (RV) correctly 
 
P1 MV (presence of oxygen) 
P2 RV (Quantity of heat released // Rise in temperature) 
H Question form and have question mark   
 
Sample Answer: 
 
1. Why in the presence of oxygen the temperature rises but   absence of 

oxygen the temperature does not rise?   
2. Why the rise in temperature / quantity of heat produced during aerobe 

respiration / presence of oxygen is different from during anaerobe 
respiration / absence of oxygen? 

3. Is the presence of oxygen influences the rise in temperature // production 
of heat compare to absence of oxygen by the yeast? 

3 

Able to state a problem statement inaccurately 
 
Sample answer: 
 
1. Rise in temperature // quantity of heat produced is influenced by the 

presence or absence of oxygen by the yeast 
2. Does the yeast causes the temperature to rise // production of heat? 
3. Is the presence or absence of oxygen influences the activity of yeast? 

2 

Able to state a problem statement inaccurately 
 
Sample answer 
 
The rise in temperature // quantity of heat produced is influenced by oxygen 
In the presence of oxygen, yeast carry out anaerobe respiration 

1 

No response or wrong response 
REJECT ONLY H 

0 
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HYPOTHESIS [KB061202] 
 

Marking Criteria Score 
Able to state a hypothesis relating the manipulated variable to the 
responding variable correctly 
 
P1 MV- presence of oxygen 
P2 RV – rise / changes in temperature  
H Relationship 
  
Sample answer: 
 
1. Rise in temperature / Quantity of heat produced by yeast / microorganism 

is higher in the presence of oxygen / aerobe and lower in the absence of 
oxygen / anaerobe. 

2. When oxygen is present the rise in temperature is higher   and lower 
when oxygen is absent. 

3 

Able to state a hypothesis inaccurately 
 
Sample answer: 
 
1. Rise in temperature / Quantity of heat produced by yeast activity is 

influenced by presence of oxygen and the absence of oxygen. 
2. Rise in temperature / Quantity of heat produced by yeast activity is higher 

in the presence of oxygen activity of yeast. 
3. When oxygen is present the activity of yeast is faster and lower when no 

oxygen. 

2 

Able to state a hypothesis at idea level 
 
Sample answer: 
 
1. Aerobic respiration / anaerobic respiration produced energy  
2. Temperature rises when there is oxygen // no oxygen 

1 

No response or incorrect response 0 
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VARIABLES [KB061203] 
 

Marking Criteria Score 
Able to state all three variables correctly  
 
Sample answer: 
 
Manipulated:  Presence of oxygen 
Responding:  Rise / Changes in temperature // quantity of heat 
produced 
Fixed:  Type of microorganism // volume / concentration of 

yeast // temperature // pH // volume / concentration of 
substrate 

3 

Able to state any two variables correctly 2 
Able to state any one variables correctly 1 
No response or incorrect response  0 
 
LIST OF APPARATUS AND MATERIALS [KB061205] 
 

Marking Criteria Score 
Able to list 6 apparatus and 4 materials 
 
Apparatus: Test tube / boiling tube, water bath // cotton wool, thermometer, 

stopper with hole, retort stand, stopwatch 
 
Materials: Yeast, glucose solution, boiled glucose solution, paraffin oil 

[6A + 4M] 

3 

Able to list 4 apparatus and 3 materials 2 
Able to list 3 apparatus and 2 materials 1 
No response or incorrect response 0 
 
Apparatus: Test tube / boiling tube, water bath // cotton wool, thermometer, stopper 

with hole, retort stand, stopwatch 
 
Materials: Yeast, glucose solution, boiled glucose solution, paraffin oil 
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PROCEDURE [KB061204] 
 

Marking Criteria Score 
Able to describe all the 5K, where 
 
K1: Preparation of materials and apparatus (any 4) 
K2: Operating the constant variable (any 1) 
K3: Operating the responding variable (any 1) 
K4: Operating the manipulated variable (any 1) 
K5: Steps to increase reliability of results accurately / precaution (any 1) 

3 

3 – 4K 2 
Any 2K 1 
No response or incorrect response / 1K 0 
 
Sample answer for procedure: 
 
Step Description K’s 

1 Glucose solution is heated to remove dissolved oxygen and left to 
cool. 

K1+K5 

2 Two boiling tubes are labelled P and Q. K1 
3 Boiling tube P is filled with 5 ml of yeast suspension and 15 ml of 

boiled glucose solution.  
K1+K2 

4 Boiling tube Q is filled with 5 ml of yeast suspension and 15 ml of 
glucose solution. 

K4+K2 

5 A thin layer of paraffin oil is added to cover the contents of the boiling 
tube. 

K5 

6 A thermometer is inserted in the hole of a stopper. K1 
7 The stopper is plugged to the boiling tubes. K1 
8 Boiling tubes P and Q is placed in a water bath at the temperature 

37°C // wrapped with cotton wool. 
K5 

9 The initial temperature of the content of both boiling tubes is 
recorded. 

K1 

10 After 30 minutes, the final temperature is recorded. K3 
11 Step 1 to 10 is repeated three times to get accurate / average 

reading. 
K5 

12 All data is recorded / tabulated in a table K1 
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PRESENTATION OF DATA [KB061203] 
 

Marking Criteria Score 
Able to present all the data with units correctly 
 
M1 Content in boiling tube - Yeast + glucose 

- Yeast + boiled glucose + paraffin 
M2 Change in temperature + correct unit 
 
Sample answer: 
 

Content in test tube Initial 
temperature 

(0C) 

Final 
temperature 

(0C) 

Change in 
temperature 

(0C) 
Yeast + glucose    
Yeast + boiled glucose + 
paraffin oil 

   
 

2 

Able to present a table with at least two tittles correctly 
 
Sample answer: 
 

Content in test tube Change in temperature (0C) 
  
  

 

1 

No response or incorrect response or 1K only 0 
 
 
 

END OF MARK SCHEME 
PERATURAN PEMARKAHAN TAMAT 
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