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1. Which of the following correctly identifies the level or organisation of these components of 

the human body? 
 

1) blood 
2) brain and spinal cord 
3) eye 
4) ovum 

 

 cell tissue organ organ system 

A 1 4 2 3 

B 1 4 3 2 

C 4 1 2 3 

D 4 1 3 2 
 

  
2. The diagram shows parts of an animal cell. 

 
What is the order in which the various organelles are involved when the cell secretes a 
peptide hormone? 
 

 A 6  2  4  1 
 B 6  3  2  1 
 C 5  3  4  1 
 D 5  6  2  1 
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3. The diagram shows 4 cells with different solute concentrations. 
 

 
 
Which of the following correctly states what would happen in the cells immediately after 
they were placed next to each other? 
 

1) Solutes would move from cell 1 to cell 4 via diffusion 
2) Solutes would move from cell 4 to cell 1 via diffusion 
3) Water would move from cell 2 to cell 3 via osmosis 
4) Water would move from cell 3 to cell 2 via osmosis 
 

 A 1 and 2 C 2 and 3 
 B 1 and 4 D 3 and 4 
   
4. The diagram shows the appearance of a plant cell in an isotonic solution. 

 

 
 
Which of the following best illustrates the cell after it was immersed in a hypertonic 
solution for 15 minutes? 
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5. Which of the following statements are true about the importance of water in the human 
body? 
 

1) Acts as reactant in hydrolysis 
2) Aids in transport of carbon dioxide  
3) Enables survival in extreme cold  
4) Protects growing foetus 

 
 A 1 and 2 C 1, 2 and 4 
 B 2 and 3 D 2, 3 and 4 
    
6. Two different patients with different medical conditions are shown below: 

 
Patient X: gall bladder removal surgery due to gallstones 
Patient Y: kidney failure due to long-term diabetes 
  
Which of the following correctly shows the results of food tests performed on the urine and 
faecal sample of these two patients? 
 

 Benedict’s test Biuret test Ethanol emulsion test 

X Y X Y X Y 

A + + + + + + 

B + - + - - - 

C - + - + + - 

D - - - - + - 

 
+ : positive result 
– : negative result 

   
7. The diagram shows changes made to a nutrient present in the human body. 

 

   
 
Which of the following substances may play a role in causing this change? 
 

1) amylase 
2) insulin 
3) glucagon 
4) lipase 

 
 A 1 and 2 C 2 and 3 
 B 1 and 3 D 2 and 4 
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8. Which of the following graphs represents the effect on temperature, enzyme concentration 
and pH respectively on enzyme activity? 
 

 temperature enzyme concentration pH 

A 

   
B 

   

C 

   
D 

   
 

   
9. 
 
 
 

Which function of the liver is correctly paired with the chemical involved? 
 

 function chemical 

A deamination glycogen 

B detoxification alcohol 

C excretion urea 

D storage starch 
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10. The diagram shows an investigation about the action of digestive enzymes. 
 
 

   
 
Which of the following substances when added inside the beaker will cause the greatest 
reduction in the length of the egg white strip? 
 

 A pepsin + distilled water 
 B pepsin + hydrochloric acid 
 C boiled pepsin + distilled water 
 D boiled pepsin + hydrochloric acid 
   
  
11. The graph shows stomatal opening and closing in the leaves of a species of Perlargonium, 

over a 24-hour period. 

 
Which conclusions can be made from the graph? 
 

1) Stomata open as light intensity increases. 
2) Stomata open as temperature increases. 
3) Transpiration is faster when light intensity increases. 
4) Photosynthesis occurs only when there is light. 
5) Respiration occurs all the time. 

 
 A 1 and 2 C 3 and 4 
 B 1 and 3 D 3 and 5 
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12. The graph shows some of the effects of light intensity, carbon dioxide, and temperature on 
the rate of photosynthesis. 
 

 
 
Which factor is limiting the rate of photosynthesis at points X, Y and Z? 
 

 X Y Z 

A light intensity carbon dioxide 
concentration 

temperature 

B carbon dioxide 
concentration 

light intensity temperature 

C temperature carbon dioxide 
concentration 

light intensity 

D light intensity temperature carbon dioxide 
concentration 
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13. The Venn diagram shows the relationship between a phloem sieve tube, xylem vessel, 
and companion cell. 
 

 
 
Which row is correct? 
 

 1 2 3 4 5 

A companion cell cytoplasm 
present 

phloem sieve 
tube 

nucleus absent xylem vessel 

B companion cell nucleus 
present 

phloem sieve 
tube 

cytoplasm 
present 

xylem vessel 

C phloem vessel mitochondria 
present 

companion 
cells 

nucleus 
present 

xylem vessel 

D xylem vessel cytoplasm 
absent 

phloem sieve 
tube 

vacuole 
present 

companion cell 

 

   
14. The diagram shows a longitudinal section of the vascular bundle of a plant. Some soil-

borne fungi affect crop growth by growing as shown. 
 

 
 
Which process will be directly affected by these fungi? 
 

 A cohesion between water molecules 
 B development of root pressure 
 C flow of dissolved substances during translocation 
 D uptake of water by root hair cells 
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15. Each set of graphs represents data for blood vessels in the sequence: 

 
art a c v vein 

artery arterioles capillaries venules veins 
 
Which set is correct? 
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16. One type of congenital heart defect is called an atrial septal defect (ASD) where the left 

and right atria are not completely separated. 

 
Which row describes the effects of ASD on blood pressure and oxygenation? 
 

 blood pressure in 
pulmonary artery 

blood pressure in aorta percentage oxygenation 
of blood in pulmonary 

artery 

A decreased increased decreased 

B decreased increased increased 

C increased decreased decreased 

D increased decreased increased 
 

   
17. The following changes take place in an athlete’s body during a 100-meter race. 

 
1) Increased availability of oxygen to muscles 
2) Increased breathing rate 
3) Increased production of carbon dioxide by muscles 
4) Increased lactic acid concentration in the blood 

 
Which of the following shows the correct order of sequence? 
 

  first                                                         last 
 A             2           1           3           4  
 B             2           3           4           1 
 C             3           2           1           4 
 D             3           1           2           4 
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18. The graph shows changes in the air pressure within the lungs during one breathing cycle. 

 
What causes the change in air pressure during stage X? 
 

 A Contraction of diaphragm muscles 
 B Outflow of air from lungs 
 C Increase in volume of lungs 
 D Relaxation of internal intercostal muscles 
   
19. The bar charts show the relative amounts of four substances in the blood entering and 

leaving a certain organ in the body of a mammal: 
 

 
This organ is probably… 
 

 A kidney 
 B liver 
 C lung 
 D small intestine 
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20. During osmoregulation, which of the following correctly describes the body’s homeostatic 
response to a large intake of salt solution? 
 

 organ / region 
stimulated 

hormone 
secreted 

kidney tubule 
action 

urine 
composition 

A hypothalamus more anti-diuretic 
hormone 

reabsorb more 
water 

smaller volume of 
concentrated urine 

B hypothalamus less anti-diuretic 
hormone 

reabsorb less 
water 

larger volume of 
dilute urine 

C pituitary gland more anti-diuretic 
hormone 

reabsorb more 
water 

smaller volume of 
concentrated urine 

D pituitary gland less anti-diuretic 
hormone 

reabsorb less 
water 

larger volume of 
dilute urine 

 

   
21. Four different animals were maintained in a laboratory in habitats similar to that of their 

natural environment. The body core temperature of the animals was measured in 
response to changes in the temperature of the laboratory environment. 

 
Which statement is best supported by the data? 
 

 A Animal I changes the body core temperature by shivering when the environmental 
temperature rises above 37oC. 

 B Animal I and II are most likely mammals. 
 C Animal III is able to sweat profusely when exposed to an environmental temperature 

higher than its body core temperature. 
 D Animal IV will not be able to survive in extremely hot environments. 
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22. Which of the following is/are true of homeostatic control? 
 

1) It is a self-regulatory process. 
2) The regulatory centre of all homeostatic processes is the hypothalamus. 
3) There must be a stimulus. 
4) The receptor detects a stimulus that causes a rise above the normal condition. 
5) The corrective mechanism will reverse the effect of the stimulus. 

 
 A 1 and 2 only 
 B 1 and 4 only 
 C 1, 2 and 4 
 D 1, 3 and 5 
   
23. The diagram shows a section through the brain. 

 

 
 

Which of the following correctly identifies the regions of the brain and its function? 
 

 region function 

A cerebrum interprets sensory inputs and controls activity of skeletal 
muscles and conscious behaviour 

B cerebellum involved in higher mental activities such as memory, learning 
and reasoning 

C medulla oblongata centre involved in regulating body temperature and water 
balance. 

D hypothalamus control of heart rate, blood pressure and ventilation. 
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24. During an experiment, a student was blindfolded. The skin on his fingertip, the palm of his 
hand and his forearm were then touched several times by two pencil points, either one 
centimetre or two centimetres apart. 

 
During the recording of results, there were instances when he inaccurately said he had 
only been touched by one point. The table below shows the number of times he accurately 
said that he had been touched by two points. 
 

distance between 
pencil points/cm 

% number of times he felt two pencil points 

fingertip palm forearm 

1 100 5 20 

2 100 75 30 

 
Which statement best concludes the experiment? 
 

 A No touch receptors are present on the skin of the forearm. 
 B Only a few touch receptors are present in the skin of the palm. 
 C Touch receptors are densest in number in the skin of the fingertip. 
 D Touch receptors are least dense in number in the skin of the palm. 
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The diagram shows a section through the eye. Use it to answer both questions 25 and 26. 
 
 

 
 

25. Which row correctly matches the components of the pupil reflex arc? 
 

   receptor sensory neurone effector 

A 1 2 4 

B 5 1 3 

C 1 6 5 

D 5 2 6 
 

   
26. Colin was reading a book in the garden. He looked up to check on his son swimming in 

the pool ten metres away. 
 
Which changes occur in his eyes so that his vision is still in focus? 
 

  
3 

 
7 

 
5 

light rays 
refracted 

A contract slacken thinner less 

B contract tighten thicker more 

C relax slacken thicker more 

D relax tighten thinner less 
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27. The graph shows the changes in blood glucose concentration after a meal. Hormones X 
and Y are produced in response to the changes in blood glucose concentration. 

 
Which of the following statements about hormones X and Y can be concluded from the 
graph? 
 

1) Hormone X is secreted in response to an increase in blood glucose concentration. 
2) Hormone X is absent in the blood between 9 – 10 am. 
3) Hormone X increases the permeability of liver cells to absorb more glucose. 
4) Hormone Y is produced by the liver cells. 
5) Hormone Y converts glycogen into glucose. 

 
 A 1 and 2 
 B 1 and 3 
 C 2 and 4 
 D 2 and 5 
   
28. Which statement describes the effects of adrenaline? 
  
 A Causes pupil to constrict. 
 B Decreases blood pressure. 
 C Increases blood flow to muscles. 
 D Promotes conversion of glucose to glycogen. 
   

 
 
 

set point 
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29. May decided to grow two closely-related species of plants in her garden. The table shows 
the time period at which the reproductive parts of plant X and Y mature. 
 

plant X plant Y 

anther matures in April anther matures in July 

stigma matures in April stigma matures in April 

 
She made the following conclusions: 
 

1) It is possible for plant X to be self pollinated. 
2) It is possible for plant Y to be self pollinated. 
3) Plant X can cross pollinate with plant Y. 
4) Plant Y must be pollinated by insects. 
5) Pollen grains from plant Y can be germinated on plant X. 

 
Which of the statements can be concluded about plant X and Y? 
 

 A 1 and 2 
 B 1 and 3 
 C 3 and 4 
 D 3 and 5 
   
30. Some of the events that occur during sexual reproduction in a flowering plant are listed 

below: 
 

1) Male gamete fuses with the female gamete. 
2) Growth of pollen tube. 
3) Pollen grain sticks onto stigma. 
4) Seed develops inside ovary. 
5) Generative nucleus divides into two male gametes. 

 
What is the correct order of events? 
 

  first                                                         last 
 A           4         2         3         1         5 
 B           4         3         2         5         1 
 C           3         2         5         1         4 
 D           3         1         2         5         4 
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31. The diagram shows a section through the female reproductive system. 

 
Which of the following correctly matches the function of X, Y and Z? 
 

 X Y Z 

A cells of embryo 
undergoes mitosis 

haploid gametes can be 
found 

supports the development 
of embryo 

B supports the development 
of embryo 

cells of embryo 
undergoes mitosis 

diploid zygote formed 

C 
 

diploid zygote formed produce hormones to 
regulate menstrual cycle 

cells of embryo 
undergoes mitosis 

D haploid gametes can be 
found 

cells of embryo 
undergoes mitosis 

produce hormones to 
regulate menstrual cycle 

 

   
32. The diagram represents three properties of male gametes. 

 

 
 
Which area describes the male gametes of humans and flowering plants? 
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33. A cell replicates its DNA and then starts to divide by meiosis. What is the expected 
arrangement of chromosomes if crossing over has taken place between the two genes A 
and B shown? 
 

 
   
34. A student examined the cells in the growing region of an onion root under the microscope 

and obtained the data below. 
 

stage number of cells 

interphase 886 

prophase 73 

metaphase 16 

anaphase 14 

telophase 11 

 
What is the percentage of cells containing sister chromatids? 
 

 A 7.3% 
 B 8.9% 
 C 95.9% 
 D 97.5% 
   
35. If a polypeptide consists of 240 amino acids, what is the minimum number of nucleotides 

on the gene to code for it? 
 

 A 80 
 B 240 
 C 720 
 D 1440 
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36. UAG is a stop codon which terminates the synthesis of a polypeptide. The diagram shows 
a strand of DNA which codes for four amino acids in a polypeptide. 
 

 
 
Where would a mutation that introduces a thymine nucleotide in this DNA template strand 
result in the termination of transcription? 

   
37. In maize, one allele of a particular gene allows chlorophyll production while the other allele 

prevents this, giving plants with cream coloured leaves. Chlorophyll production in leaves 
only starts if seedlings are grown in light. 
 
A batch of seeds were obtained by crossing two heterozygous parents. Half the seeds 
were sown in trays kept in the dark, while the other half were sown in similar conditions 
except that they received light. 
 
After two weeks, the seedlings were counted and the table gives the results obtained. 
 

number of seedlings 

kept in the dark kept in the light 

green leaves cream leaves green leaves cream leaves 

? 405 320 110 

 
How many of the seedlings that were kept in the dark had green leaves? 
 

 A 0 
 B 320 
 C 405 
 D 1205 
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38. The diagram shows the blood group phenotypes of some members of a family. 
 

 
 
Which member of the F1 generation must be heterozygous, containing two codominant 
alleles? 

   
39. The diagram shows food web involving different species of land organisms. Each letter 

represents a species. 

 
Which is the best prediction about the biomasses of these species measured at a 
particular point in time? 
 

 A The biomass of V + X + Z is equal to the biomass of W. 
 B The biomass of X is less than the biomass of Y. 
 C The biomass of X is more than the biomass of W. 
 D The biomass of Y is less than the biomass of Z. 
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40. Run-off pollution of a particular river resulted from over-use of chemical fertilisers by a 
nearby farm. Which of the following graphs correctly shows the resulting changes in levels 
of oxygen and bacteria in this river? 
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G CHIJ St. Nicholas Girls’ School 
2016 Secondary 4 (O Level) Biology Prelim 

Marking Scheme and Markers’ Report 
 
General Comments 
Generally, candidates who attempted the Either question performed better with a handful of candidates scoring close to full marks. 
Most students did not perform well for this exams. Answers generally lacked details and precision. 
 
Paper 1 (40 marks) 
 

Question 1 2 3 4 5 6 7 8 9 10 
Answer D A B D C C B A B B 
 

Question 11 12 13 14 15 16 17 18 19 20 
Answer B A A A D D C B B A 
 

Question 21 22 23 24 25 26 27 28 29 30 
Answer B D A C A D B C B C 
 

Question 31 32 33 34 35 36 37 38 39 40 
Answer A / C A D B D B A B D A 
 
Comments on MCQ 
 
Question 4 
77% of candidates got this question incorrect. Most candidates chose distractor A instead of answer D.  
Candidates showed understanding that the vacuole will decrease in size due to the movement of water out of the cell by osmosis. 
However, they were careless and failed to identify the slight change in shape in the cell wall due to the shrinkage of the cytoplasm.  
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Question 5 
57% of candidates got this question incorrect. Most candidates chose distractor A instead of answer C.  
Candidates failed to recognise water as the main constituent of the amniotic fluid, which provides protection to a growing foetus.  
 
Question 11 
Many candidates chose options A and C instead of answer B.  
From the graph, the % of stomata that are open varies with changes in light intensity throughout 24 hours in a day. No information 
on temperature is given. With the graph being higher during daytime and higher % of stomata are open, it can be deduced that 
transpiration occurs at a higher rate. It also cannot be deduced from the graph that photosynthesis only occurs in light because in 
darkness, there are still gases present within the intercellular air spaces.  
 
Question 12 
44% of candidates chose distractor D instead of answer A.  
While candidates understand that light intensity was the limiting factor at the start of the graph, they failed to understand that for 
graph of Y, they will have to compare it with the graph below and the difference in carbon dioxide concentration indicates that it is 
the change in that condition that results in a higher rate in graph of Y.  
 
Question 14 
55% of candidates chose distractor C instead of answer A. 
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Candidates wrongly identified the cells as the sides as sieve tube cells and wrongly deduced the vessel to be the phloem. 
Candidates should be able to recognise the shape of companion cells. They are slightly flattened and tapered at ends. 

 
 

Question 15 
65% of candidates got this question incorrect. Most candidates chose distractor C instead of answer D. 
Candidates failed to recognise that the layer of smooth muscles is much thinner in vein, resulting in a thin wall in veins. Velocity of 
blood in the vein is also quite high.  
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Question 16 
25% of the candidates chose distractor C instead of answer D. 
Candidates did not recognise that the pulmonary artery, which usually transports deoxygenated blood from right of heart to lung, will 
receive oxygenated from the left atrium due to ASD.  
 
Question 17 
40% of the candidates chose distractor A instead of answer C. 
Student did not remember that the stimulus for breathing is the need to remove carbon dioxide, a byproduct of cellular respiration. 
Thus, a rise in carbon dioxide concentration in the blood leads to an increase in breathing rate. 
 
Question 20 
33% of the candidates chose distractor C instead of answer A. 
Candidates did not recognise that ADH is secreted by the hypothalamus, which is also the receptor for the stimulus (change in 
blood water potential).  
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Question 27 
35% of candidates chose distractor A instead of answer B. 
Candidates know that Hormone X is insulin. But between 9-10am when blood glucose concentration is low and insulin is not 
needed, it cannot be assumed that the concentration of insulin is absolute zero in the blood.  
 
Question 34 
46% of the candidates got this incorrect. Many candidates chose distractor D instead of answer B. 
Cells which are not dividing (highest number in root) are in interphase, the resting phase. Only when cells are ready to undergo 
nuclear division, DNA replication occurs, forming sister chromatids. Hence, sister chromatids, which are 2 identical DNA strands 
joined at the centromere, are only present during Prophase and Metaphase, before they are separated to form individual daughter 
chromosomes when the centromere separates in anaphase.  
 
73 + 16 = 89 
89/1000 X 100% = 8.9% 
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Question 35 
Most candidates chose distractor C instead of answer D. 
Candidates did not remember that a gene is a double-stranded segment of DNA. 
 
240 amino acids x 3 nucleotides in a codon = 720 nucleotides in mRNA strand = 720 nucleotides in DNA template strand 
720 x 2 = 1440 nucleotides (or 720 base-pairs) in gene 
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Paper 2 
Section A (80 marks) 
 

Qn Answer Marks Markers’ Report 
1(a) Long and narrow protrusion/extension; 

To increase surface area to volume ratio for 
absorption/diffusion; 

[1] 
0.5m 
each 

Function is not for exchange of substances 

1(b) 51/1.6= x31.9 [1] Many candidates do not know that 1cm = 
10mm 

1(c)  Structure 1 Structure 2 
glucose Diffusion and 

active transport 
NA 

Amino acids Diffusion and 
active transport 

NA 

Fatty acids NA diffusion 
 

[2] Any mistakes minus 0.5m 

2(ai) 0.6:1 [1]  

2(aii) As SA:VOL ratio decreases rate of diffusion decreases (or 
vice versa); 
Use figures with correct units (mms-1 for rate) to illustrate 
trend; 
The larger the plant, the lower the SA:V ratio; 
Plants cannot rely on diffusion to absorb nutrients (will 
require to carry out active transport) 
 

[2] 
0.5m 
each 

 

2(b) First student’s answer; 
The student considered the SA:V ratio than the length of the 
cube only.  
 

[2] 
1m each 

Also accepted: 
The first student divided the answer by 2 as 
distance has to be to centre of cube rather than 
whole length of side/ 
Student assumed diffusion occurs (across 
whole cube) from whole length of one side;  
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Qn Answer Marks Markers’ Report 
3(a) Blurred vision/delayed speed of reaction/increased reaction 

time/impaired judgement/slower reflex actions 
[1] Any one 

3(b) 184mg per 100cm3 [1]  

3(c) Alcohol dehydrogenase produced by the liver; 
Will catalyse; 
the breakdown of alcohol into acetaldehyde; 
then further into compounds used for respiration 
 

[2] 
0.5m 
each 

 

3(d) Extend line using ruler until it reaches the dotted line; 
Read off time on dotted line 

[1] 
0.5m 
each 

Ideal answer: 9.12am  
Each small box is 24 minutes 

4(a) Double circulation means blood passes through the heart 
twice in one circulation;  
Pulmonary circulation and systemic circulation; 
blood flows out through pulmonary artery to capillaries in 
lungs; 
blood flows out through aorta to arteries to body and returns 
to heart through veins; 

[2] 
0.5m 
each 

In description, reference must be made to 
Figure 4.1 – at least 1 part of circulatory system 
from the figure must be explicitly named 
 
Need to mention that blood from capillaries 
flows back to the heart 

4(b) Oxygen molecules combine with haemoglobin in red blood 
cells; 
To form oxyhaemoglobin; 
When muscles in wall of left ventricle; 
contract / undergo ventricular systole; 
The pressure in the left ventricle increases; 
and becomes higher than aorta; 
aortic valve opens; (semilunar valve – 0m) 
blood flows through hepatic artery to liver; 
oxygen in blood diffuses; 
from red blood cell into plasma into tissue fluid and into liver 
cells; 

[Max 4] 
0.5m 
each 

Description should only start from point at 
which oxygen is forced out of left ventricle of 
the heart, and not from left atrium / lungs. 
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Qn Answer Marks Markers’ Report 
4(ci) tissue fluid blood 

only phagocytes present presence of blood cells e.g. 
RBC and WBC 
(lymphocytes) 

absence of plasma proteins presence of plasma 
proteins 

 

[2] 
1m each 

complete point to point comparison: 1m 
*Note: tissue fluid is not plasma; plasma 
relates to the liquid component of blood, while 
tissue fluid refers to that outside the blood 
vessels and surrounding tissue cells. 

4(cii) Higher pressure at arterial end; 
forces blood plasma out through capillary wall; 
 

[1] 
0.5m 
each 

 

5(a) A: trachea/windpipe 
B: diaphragm 

[1] 
0.5m 
each 

wrong spelling 0m 

5(bi) partition walls between alveoli (C) will break down; 
decreased surface area for gaseous exchange; 
lungs lose elasticity and becomes inflated with air; 
person will suffer from wheezing and breathlessness/ have 
difficulty breathing  
 

[2] 
0.5m 
each 

 

5(bii) - more than 3 breaths taken;  
- each breath is shallower 
 

[1] Since lungs are inflated with air, the starting 
volume of air in the lungs should be higher than 
normal.  

5(c) Tar/Irritants; 
paralyse cilia found on D (epithelium); 
dust particles trapped in the mucus cannot be removed; 
block airways 
 

[2] 
0.5m 
each 

D is not the cilia. 

6(ai) Fluid P: glomerular filtrate 
Fluid Q: urine 

[1] 
0.5m 
each 

Many candidates fail to understand requirement 
of question and name the part of nephron or 
sweat.  
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Qn Answer Marks Markers’ Report 
6(aii) glucose present in fluid P because it is a small; 

molecule; 
will be forced out during ultrafiltration; 
no glucose in fluid Q because they have been selectively 
reabsorbed; 

[2] 
0.5m 
each 

Many candidates gave long-winded answers 
about the other components in the filtrate while 
missing out on GLUCOSE.  

6(bi) to prevent blood from clotting/coagulating  
 
Any reference to agglutination/ RBC clumping – 0m 
 

[1] Agglutination occurs in presence of antibodies; 
not applicable in this situation  

6(biii) dialysate does not contain any metabolic waste products; 
dialysate flow is opposite direction of blood flow; 
to generate a steep concentration gradient; 
ensure faster diffusion of waste products; 
tubing is long and coiled;  
increase SA:V ratio for the fast diffusion of waste products;  
tubing is partially-permeable;  
to retain large molecules, only allowing small waste products 
to diffuse out  
 

[2] 
0.5m 
each 

Function of dialysis is to remove urea from the 
blood, not to replenish lost mineral salts, hence 
focus should not be on salt concentration.  
If partially-permeable property mentioned then 
focus should be on the fact that it retains large 
molecules and allows only small molecules to 
diffuse out   

7(ai) Cross pollination;  
because from different plant/ different plot of land  
 

[1] Some candidates were careless and stated 
wind/insect pollination, which is the MODE of 
pollination. 
 

7(aii) offspring produced may have inherited beneficial qualities 
from both parents [1] 
 
more varieties of offspring can be produced/more genetic 
variation; 
hence greater chance of survival in the event of changes in 
environment/ better adapted in changing environment; 

[2] 
0.5m 
each 
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Qn Answer Marks Markers’ Report 
7(bi) Selective breeding/pollinate/cross breed/hybridise; 

Select teosinte plants with softer and more kernels/larger 
fruits; 
Select plants with more and softer kernels and larger fruits; 
Repeat breeding and selection process many times to 
cross pollinate to produce maize; 
 

[2] 
0.5m 
each 

Many candidates still unsure how to carry out 
selective breeding; teosinte is the ANCESTOR 
of maize, it is impossible to cross-breed maize 
with teosinte.  
Also there is no genetic engineering involved.  

7(bii) difference in sequence of 5th codon ( AAG Æ AAC); 
different mRNA sequence produced/state mRNA sequence; 
which will code for a different polypeptide/ different amino 
acid added; 
and hence different function of protein  

[2] 
0.5m 
each 

Many candidates still make the mistake of 
saying that amino acids are made in the cell 
instead of being added to the growing 
polypeptide. 
Also they failed to link the structure of protein 
produced to their function.   

8(a) Having 2 sets of chromosomes; 
each set inherited from one parent; 

[1] 
0.5m 
each 

 

8(b) - 4 chromosomes 
- colour one set of chromosomes to denote 
paternal/maternal 
- chromosome made up of 2 sister chromatids   
- spindle fibre attached to centromere 
- daughter chromosomes moving to opposite poles 
(anaphase) 
- show at least one event of crossing over 

[2] any mistakes -0.5m 
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Qn Answer Marks Markers’ Report 
8(c)  Stage  DNA content of 

cell/arbitrary units 
G1  
S 4x 

G2 4x 
M 4x 
C 2x 

 

[2] 
0.5m 
each 

 

8(di) Fertilised eggs (diploid) will develop into females, 
unfertilised eggs (haploid) into males; 

[1] 
0.5m 
each 

Many candidates did not read the question and 
context. The male ants will not be genetically 
identical to the Queen ant because it is haploid.  
 

8(dii) reduction division/halving number of chromosomes prior to 
fertilisation; 
ensure that zygote formed is diploid; 
prevent doubling of number of chromosomes with each 
successive generation; 
genetic variation 

[2] 
0.5m 
each 
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Section B (30 marks) 
 

Qn Answer Marks Markers’ Report 
9(a) Time for which 32P is supplied; 

Total time of experiment; 
Duration of sampling intervals; 
Type / species / similar plant; 
Concentration of 32P; 
All organisms sampled at the same time / same mass; 
Position/size of stem wells; 
Volume/concentration of solution; 
Location / temperature / light / CO2 / other viable answers 
 

[1] 
0.5m 
each 

Mass of soil given to plant – 0m as plants were 
already growing in forest 

9(b) organisms that feed on other organisms to obtain energy [1] Feed on producers/plants – 0m 
9(c) Plants 

Radioactivity in treated plants increased in week 1 then 
decreases gradually; 
plants make use of 32P to make amino acids/proteins, 
causing the increase; 
after week 1, new proteins made by plants no longer 
contain 32P, which causes the decrease; 
 
Species X 
level of radioactivity increased during week 1, then steeply 
decreases until 0 at week 4; 
As Species X mainly feeds on the species of plant in the 
experiment; 
hence 32P bioaccumulates within Species X to cause the 
increase; 
Species X may be eaten by secondary consumers, while 
new offspring of Species X do not contain 32P, causing the 

[6] 
0.5m 
each 

All 4 populations of organisms should be 
mentioned in answer: 
2m – description of graph for each organism 
4m – explanation of what causes the changes 
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Qn Answer Marks Markers’ Report 
decrease; 
Other primary consumers 
32P in other primary consumers increases more 
slowly/gradually than Species X; 
Because they have food sources other than the plant 
species in the experiment; 
 
Secondary consumers 
Shows a gradual increase in 32P as compared to the 
primary consumers; 
Due to bioamplification; 
as they feed on the primary consumers, their level of 32P 
increases;  
 

9(d) During photosynthesis; 
The leaf uses the carbon atoms from carbon dioxide; 
To produce glucose; 
Which is then used in respiration; 
Which releases carbon dioxide into the atmosphere; 
Glucose is also passed on to consumers which feed on the 
plant; 
Carbon in the plant is also turned into fossil fuels (coal); 
during the process of fossilisation; 
 

[Max 3] 
0.5m 
each 

Processes should be named, 
i.e. photosynthesis, respiration, 
feeding/consumption, fossilisation. 

10(a) When body needs the functional TK; 
Phosphate binds to a site away from the active site; 
Changes the shape of active site; 
Causes the non-functional TK to become functional/activated; 
Causes the active site to be complementary to the substrate; 
Substrate can bind to active site/enzyme-substrate complex 
formed. 

[3] 
0.5m 
each 
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Qn Answer Marks Markers’ Report 
 

10(b) Faulty TK’s active has the same shape as the functional form 
of TK; 
It is always/constantly active [1] ; 
Cell division occurs uncontrollably. 
(leading to leukemia, which is a type of cancer) 
 

[2] 
 

 

10(c) Graph should be slower and max lower than without imatinib 
[1] 
Imatinib binds to a site away from the active site; 
Changes the shape of active site; 
Active site no longer complementary to substrate; 
Substrate cannot bind to active site; 
Less TK/active site available/enzyme-substrate complexes 
formed decreases; 
Less products formed/rate of reaction decreases.  
 

[4] 
 

0.5m 
each 

Imatinib inhibits faulty TK [0.5] 

E11(a) insert a leafy shoot through the hole in the cork of the 
potometer; 
petroleum jelly around the region of shoot that passes 
through the cork makes the apparatus airtight and waterproof; 
have two setups, one with fan (air movement), one without 
fan (no air movement); 
record the distance that the air bubble has moved using the 
scale; (record distance – 0.5m) 
As the shoot transpires, it absorbs water from the potometer 
to replace what was lost during transpiration, bubble moves 
to the left; 
Water reservoir provides supply of water to ensure that air 
bubble does not reach too close to the plant; 

[5] 
1m 

each 

Many candidates did not read the questions 
carefully and focused their answer on 
explaining how air movement affects rate of 
transpiration. 

Carousell-examguru 294

examguru



 

16 
 

Qn Answer Marks Markers’ Report 
The further the air bubble moved, the faster the rate of 
transpiration; 
Purpose of the tap is to reset the apparatus; 

E11(b) presence of chloroplast; 
in the mesophyll (spongy and palisade) cells; 
to trap light energy and convert light into chemical energy 
stored in glucose; 
xylem vessels within vascular bundle; 
helps to transport water for photosynthesis; 
intercellular air spaces; 
facilitate diffusion of gases; 
Guard cells become turgid/flaccid; 
to close/open stomata; 
allow carbon dioxide to diffuse into the leaf and used for 
photosynthesis; 

[5] 
0.5m 
each 

Max 5m 

O11(a) Decrease in skin temperature (stimulus) is detected by 
thermoreceptors in skin; 
Send nerve impulses to hypothalamus (regulatory center); 
 
Corrective mechanism: 
1. sweat glands less active; less sweat produced, less water 
in sweat evaporate, less heat is lost.  
2. vasodilation of arterioles; less blood sent to surface of skin, 
less heat loss  
3. metabolic rate increases; less heat generated 
4. Contraction of skeletal muscles/shivering; generate more 
heat. 
 
(2 complete explanations)  
 
Body temperature increases and goes back to norm; 

[4] 
0.5m 
each 

Hair stands to trap layer of air for insulation is 
not a significant corrective mechanism for 
humans because our hair is not long enough to 
trap such a thick layer of air. 
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Qn Answer Marks Markers’ Report 
Feedback sent to hypothalamus to stop corrective 
mechanism; 

O11(b) Diverging light rays are reflected off bear; 
Ciliary muscles contract and suspensory ligaments slacken; 
Suspensory ligaments relax pull on lens; 
Lens becomes thicker and more convex ; 
Light rays sharply focused on retina; 
Photoreceptors stimulated; 
Nerve impulses produced transmitted to brain; 
Via sensory neurone; 
in optic nerve; 
Brain interprets impulses and bear/image is seen; 
Nerve impulses transmitted down the relay neurone in the 
spinal cord; 
Across a synapse; 
from motor neurone; 
to the adrenal glands above the kidneys; 
Adrenaline is secreted such that his heart beat increased; 

[6] 
0.5m 
each 

Max 6m 
Bear standing 5m from David is considered a 
near object. 
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2 

 

 
Section A [50 marks]  

 
Answer all questions. 

Write your answers in the spaces provided.  
 

1 The fur colour of mice is observed to be either yellow or grey. A heterozygous male 
mouse with grey fur was mated with a female mouse with yellow fur. They had a litter 
of 8 mice; 5 with grey fur and 3 with yellow fur.  

 
(a) By using suitable symbols and a genetic diagram, show the results of the cross 

between the grey and yellow mice.      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) State the reason why the actual percentage of the offspring with different 
fur colour does not match that predicted in (a).     [1] 

 
………………………………………………………………………………………....... 
 
…………………………………………………………………………………………... 
 
 
(c) A group of equal numbers of yellow and grey mice was released into a field 

where yellow grains were grown. After a few years, the number of mice in 
the field had increased. However, the percentage of yellow furred mice was 
now more than double the percentage of the grey furred mice.  
 
Explain the changes that occurred in the population of mice.   [3] 

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

          [Total: 6]  
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2 Fig. 2.1 shows a longitudinal section through a mammalian heart.  
 
 

 
Fig. 2.1 

 
(a) Use label lines and the letters P, Q, R and S to label the following on Fig. 2.1.  

 
P – the left ventricle 
Q – a semi-lunar valve 
R – the aorta 
S – the bicuspid valve        [2]  

    
(b) A device measuring blood pressure was contained in a catheter (a small tube). 

During a diagnostic investigation, this catheter was inserted into an artery in the 
arm, moved to the aorta and finally the left ventricle. The result of the investigation 
is shown in Fig. 2.2.     

 

 
Fig. 2.2 
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(i) Calculate the heart rate (in heartbeats per minute) during the period of the 
investigation. Show your working clearly.      [2] 

 
 
 
 
 
 
 
 
 
 
 
 
        Heart rate ………………………… 
 

(ii) Explain the differences in pressure as the catheter moves from the aorta to the 
left ventricle.          [2] 

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

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

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

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

 
 

(c) Fig. 2.3 shows an X-ray showing the narrowing of a blood vessel supplying blood 
to muscles in the heart. The arrows indicate the position of the narrowing of the 
blood vessels.  
 

 
Fig. 2.3 
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(i) Name the blood vessels shown in Fig. 2.3.      [1] 
 
……………………………………………………………………………………………………. 
 
 
(ii) State and explain one likely effect of the narrowing of these blood vessels on 

the person whose heart it belongs to.      [2] 
 
………………………………………………………………………………………………….. 
 
………………………………………………………………………………………………...... 
 
…………………………………………………………………………………………………… 
 
……………………………………………………………………………………………………

       [Total: 9] 
 
 
 
 

3 Fig. 3.1 shows changes in blood concentration of hormones involved in the regulation 

of the human menstrual cycle. -oestradiol is a natural oestrogen.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3.1 

-oestradiol 

progesterone 

luteinising 
hormone (LH) 

follicle-stimulating 
hormone (FSH) 
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(a) Based on your understanding of the menstrual cycle, explain why the two        

-oestradiol peaks in a menstrual cycle are due to two different sources of 
production.          [2] 

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
 
(b) (i) Where is progesterone produced in a non-pregnant female?   [1] 
 
……………………………………………………………………………………………………. 
 
(ii) With reference to the graph for progesterone from day 14 until the next menstrual 
bleeding, account for the function of progesterone in the regulation of the menstruation 
in humans.           [2] 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
 
(iii) From your answer in (b)(ii), explain why progesterone injections are used as a 
means to “stabilize” pregnancy, especially in the first trimester and not at the later 
stage of pregnancy.          [3] 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
…………………………………………………………………………………………………….

[Total: 8] 
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7 

 

4 Fig. 4.1 shows the rates of water absorption and transpiration of a plant during a 24-
hour period. 

 

 
Fig. 4.1 

 
(a) At what times were the rates of water absorption equal to that of transpiration? [1] 

 
……………………………………………………………………………………………………. 
 
(b) Complete the following table:        [1] 

 

Time 
(hours) 

Stomatal aperture 
(opening/closing) 

Effect of transpiration 
(increases/decreases) 

0800  
 

 
 

2000  
 

 
 

 
(c) What do the areas under the curve X and Y respectively represent?   [2] 

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
(d) What do the shaded areas A and B respectively represent?   [2] 

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

 [Total:6] 
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5 Dicerorhinus sumatrenis, or the Sumatran rhinoceros, is the only rhino species that 
has two horns. Fig. 5.1 below shows the chromosomes from the epidermal horn cell of 
a female rhinoceros.  

 

 
Fig. 5.1 

 
(a) State the diploid chromosome number of the female Sumatran rhinoceros.  [1] 

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

 
(b) State the role of X in cell division.      [1] 

 
……………………………………………………………………………………………………. 
 
(c) On Fig. 5.1 above, shade in a pair of homologous chromosomes.  [1] 

 
(d) In the spaces below, draw one of the chromosomes as it would appear during 

anaphase of mitosis.        [1] 
 
 
 

 
 

 
 

 
 
 
(e) In the spaces below, draw all the chromosomes as it would appear during 

metaphase I of meiosis.         [1]  
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(f) In the spaces below, draw all the chromosomes found in a gamete of the 
Sumatran rhinoceros.         [1] 
 
 
 
 
 

 
 
 

[Total: 6]  
 

 
6 Table 6.1 shows a comparison of the compositions of blood plasma and glomerular 

filtrate.  
 

 
Table 6.1 

 
(a) Explain why the concentration of glucose, urea and salts in glomerular filtrate is the 

same as the blood plasma.        [2] 
 

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

 
(b) In man, the average amount of glomerular filtrate formed in an hour is about 28 

litres, whereas the average amount of urine produced in an hour is only about 0.05 
litres. Name the process which brings about this difference and explain the 
importance of this process.        [2] 

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

 
(c) Name the hormone involved in the control of blood plasma concentration.  [1] 

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

[Total: 5] 
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7 Figure 7.1 shows how the rate of heat loss from the ear varies with blood flow to the 
ear of a small mammal (shown as Fig. 7.2) at two different air temperatures.  

 
 

 
                    Fig. 7.1 
 
 

 
   Fig. 7.2 

 
(a) It is observed that the ears of the small mammal are bright red when placed in a 

room at 250C and pale pink when placed in a room at 50C. Use information from 
the graph from Fig. 7.1 and account for this observation.    [1] 

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

 
(b) Describe two features of the ear which make them especially suited to the process 

of heat loss.          [2] 
 

……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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(c) When placed in a room at 50C and injected with a chemical that cause prolonged 
vasodilation to the ears, the rabbit eventually dies. Explain why.  [2] 

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

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

[Total: 5] 
 

  
 

8 Fig. 8.1 shows an experiment that is carried out to examine the effect of yeast 
respiration.  
 

 
Fig. 8.1 

 
 

The temperature for both sets is maintained at 370C. The following table shows the 
results of the experiment.  
 
 

 
  
 
 

(a) Explain the purpose of the potassium hydroxide solution in this experiment.  [1] 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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(b) Explain why the level of coloured solution for X increases during the first three days 
and then remains constant after the three days.      [4]  

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

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

[Total: 5] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

~End of Section A~ 
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Section B [30 marks]  
 

Answer three questions only.  
Question 11 is in the form of an Either/Or question. Only one part should be answered.  

  
9 In an experimental setup, a plant is watered with radioactively labeled water (H2

18O). 
The plant is then placed in a sealed chamber and the radioactivity of the air in the 
chamber is measured over time. The table below shows the data that was obtained 
from the experiment.  
 

 
 
(a) Using the data, draw the graph to show how radioactivity of the air changes with 

time.           [4] 
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(b) For this experiment, describe the passage of a radioactively labeled oxygen atom 
in water that is used in photosynthesis. Your answer should begin from the point 
the atom is taken up at the roots to the point which it is released into the 
atmosphere.          [6] 

 
 

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

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

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

[Total: 10] 
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10 In a normal person, the air sacs within the lungs are open which allows air to enter 
when we breathe. However, when a person suffers from Atelectasis, parts of even all 
of a lung may collapse. It is caused by a blockage of the air passages (bronchus or 
bronchioles) or by pressure on the lung. As a result, the air sac collapses as well.  
 
(a) Explain how the collapse of the air sacs affects the process of gaseous exchange 

from taking place.          [2] 
 

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

 
 

(b) With reference to the following, explain how respiration is carried out in  
(i) a person taking a leisure stroll for 30 minutes, and   [3] 
(ii) an athlete running a 400m race.      [5] 

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

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

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

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

[Total: 10] 
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11 Either 
 

(a) Explain the expression of recessive, dominance and co-dominance in a named trait 
in the human body.         [4] 

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

 
(b) With reference to Down’s syndrome and sickle-cell anaemia, discuss the meaning 

of the term “mutation”.         [6] 
 

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

[Total:10] 
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    11  Or 
 
(a) Describe the basic structure of a DNA molecule.    [6] 

 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
(b) With reference to named examples, discuss some benefits of genetic engineering 

in food production.         [4] 
 

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

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

[Total:10] 
 

This is the end of the paper.  ~ 
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Answers 
 

 Answers Mark 

1a  Parental genotypes : Gg X gg 
Gametes: G, g X g, g (each gamete to be circled)  
Correct crosses (with lines correctly drawn) 
Correct genotypes and phenotypes of F1 generation  
 
Some students unaware of what a genetic diagram is.  
All labels must be present; they were disregarded for this question.  
Note that dominant alleles must be in CAPITAL letters and recessive 
allels in small letters.  

½  
½  
½  
½  

b The number of offspring/progeny is too small, OR 
Sample size of offspring/progeny is too small 

1 

c Yellow furred mice better adapted to survive in environment (or any 
reasonable explanation eg. camouflage); 
Survive longer thus more likely to mate and pass on their allele for yellow fur 
to their offspring; 
Over many generations, greater percentage of population has the 
advantageous allele for them to survive  
 
Some students misunderstood this as the yellow mice growing in 
numbers due to the fact that they eat yellow grains.  

1 
 
1 
 
1 

 

2a  Correct labels 
 
Labels for valves must point to the valve and not the empty space in 
between the valves. 

½ each 
[max 2] 

bi 10/8 X 60 (Correct working) 
75 beats/minute or bpm  (Correct answer with units) 

1 
1 

bii - Large pressure differences in left ventricle  
- As a direct result of ventricular diastole (low) and systole (high) 
- Aorta generally a constant high pressure  
- Due to its function of carrying blood from heart to rest of the body   

½  
½  
½  
½  

ci Coronary arteries 
(R: artery) 
(R: spelling errors eg. Conorary)  

1 

cii Insufficient glucose and oxygen to cardiac muscle cells 
Cells unable to respire and die   
Angina/heart pains/heart attack/cardiac arrest  

½  
½  
1  

 

3a First peak due to production by the follicles in the ovary upon stimulation by 
follicle-stimulating hormone (FSH) 
Second peak due to production by corpus luteum, remains of the Graafian 
follicle after ovulation 

1 
 
1 
 

bi corpus luteum  
(A: ovary) 

 

bii - Level of progesterone increased steadily from day 14  
- Before it falls to a low point on day 28 
- Followed immediately by menstruation which contains blood and 

endometrium tissue 
- Conclude that progesterone is important in the maintenance of the 

endometrium 

½  
½  
½  
 
½ 
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biii - Progesterone source in a pregnant woman comes from the corpus 
luteum and placenta 

- Placenta fully formed only 8 weeks after fertilisation; additional 
sources of progesterone must be from injections 

- by end of first trimester, placenta fully formed and will take over 
progesterone production; corpus luteum breaks down 

1 
 
1 
 
1 

 

4a 0800 and 1500 hours 
[A: Range of 745-0800 and 1430 – 1500] 

1 

b  
 
 
 
 
 
 

Time (hours) Stomatal aperture 
(opening/closing) 

Effect of transpiration 
(increases/decreases) 

0800 opening increases 

2000 closing decreases 

1 

c The area under curve X represents the total amount of water lost by 
transpiration during the 24-hour period.  
The area under curve Y represents the total amount of water absorbed during 
the 24-hour period.  

1 
 
1 

eii Area A represents the net/overall amount of water lost during the 24-hour 
period. 
Area B represents the net/overall amount of water gained during the 24-hour 
period. 

1 
1 

 

5a 6 
 

1 

b X attaches to the spindle fibre for sister chromatids to be pulled to respective 
poles / to separate the sister chromatids during anaphase. 
 

1 

c Any pair of the same size  
 
(Students often forget to do this question or shaded just one 
chromosome) 
 

1 

d One chromosome separated at the centromere and the sister chromatids 
pulled to opposite poles. 
 
(Show the pair aligned along the equator. Students sometimes only 
drew one of the chromatids.) 
 

1 

e Chromosomes at synapsis; homologous chromosomes lining up in a pair at 
the equator 
 
(Show all 3 pairs with different lengths 
Spindle fibres, if drawn, should attach to the centromeres)  
 

1 

f A gamete with half the number of chromosomes  
 
(show 3 chromosomes after separation with different lengths, 
R: pairs of sister chromatids / pairs of homologous chromosomes) 
 

1 

 

6a Ultrafiltration (Note: Ultrafiltration is not the same as diffusion) 
 

 1 
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Forces small molecules / particles (eg. Glucose, amino acids, mineral salts) 
(R: substances)  
 
to pass through the partially permeable basement membrane of the 
glomerulus 
(Not just basement membrane / R: basement membrane of the 
Bowman’s capsule) 
Under high hydrostatic pressure 
 
(Students might be penalized for incoherent, contradictory answers) 
 

½ 
 
 
½ 
 

b Selective reabsorption 
 
To allow useful substances (R: nutrients / food substances) 
such as glucose, amino acids, mineral salts and water to be reabsorbed back 
(R: diffuse back) into the blood stream  
keep the water potential of blood constant / osmoregulation 
 

1 
 
½ 
 
 
 
½ 
 
 

c Antidiuretic hormone 
 

1 

 

7a 250C  increased blood flow to increase heat loss (red ears) 
 
50C  decreased blood flow to decrease heat loss (pink ears) 
 
(Note the link – not increase/decrease heat loss hence blood flow 
increase/decrease) 
Students should be careful to relate the data in the graph – no marks are 
awarded if there is no linkage from blood flow to heat loss. 
 

½ 
 
½ 
 

b Long, flat/thin:  
increases surface area to volume ratio for heat loss (via conduction, 
convection, radiation) 
 
Hairless inner surface:  
does not trap a layer of air as insulation, facilitates heat loss 
 
Thin layer of subcutaneous fat: 
little insulation, facilitates heat loss 
 
More blood vessels:  
Increase blood flow to the surface of the ears for heat loss 
(R: merely presence of arterioles, shunt vessels etc) 
 
R: ears are wide / furry / have sweat glands / hair erector muscles / ears move 
around / protruding / stick out / have a layer of hair  
 

½ 
½ 
 
 
½ 
½ 
 
½ 
½ 
 
½ 
½ 
Any 2 
 

c Increased blood flow to skin surface 
Increased heat loss through ears by via conduction, convection and radiation  
Prolonged heat loss will inactivate enzymes (R: denature enzymes) 
Causing a loss of metabolic activity to sustain life  
 

½ 
½  
½  
½ 
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8a To remove carbon dioxide in the set-up 
 

1 

8b In the first three days, yeast carries out aerobic respiration  
Oxygen is used up and decreases 
Carbon dioxide given out / released but absorbed by the KOH  
Causing the flask pressure to decrease, lower than the atmospheric pressure 
 
After three days, yeast carries out anaerobic respiration as oxygen levels 
reach zero (R: glucose is used up) 
Only carbon dioxide release will affect the internal pressure of the flask  
Carbon dioxide absorbed by the KOH 
Pressure in flask remains constant 

½ 
½  
½  
½  
 
½  
 
½  
½  
½  

 

9a Correctly plotted points 
Both axes drawn and correctly labelled (time/h on x-axis, radioactivity/Bq on 
y-axis) 
Best fit curve 
Appropriate scale 
 
(Minus 1/2m for wrong/missing points) 
 

1 
1 
 
1 
1 

b Oxygen atoms enter the plant through root hair cells in the process of osmosis 
Travels up the xylem 
Drawn up by capillary action, root pressure and transpiration pull 
Enters the mesophyll cells from xylem by osmosis 
Photosynthesis in mesophyll cells produces oxygen gas 
Oxygen molecules diffuse out of the mesophyll cells and dissolves in the thin 
film of moisture lining cells 
Diffuses through stomata into the external environment (as oxygen gas, not 
water vapour) 
 

1 
1 
1 
1 
1 
1 
 
1 
 
[max 6] 
 

 

10a Collapse of the air sac results in reduction of surface area to volume ratio; 
Reduced diffusion rate, less air per unit time enters the air sacs/alveoli for 
gaseous exchange 
 
Some students only stated a decrease in surface area without any 
mention about the volume ratio. Some also were unable to mention what 
structure exactly had a decrease in surface area to volume ratio: it is the 
entire air sac and not the air.  
Some students mentioned a reduction in efficiency, but it is necessary 
to state the reduction in diffusion rate or a decrease in air entering per 
unit time. 
  

1 
1 
 

bi No demand for maximum amount of energy body can provide as it is a 
leisurely jog (or any mention of a low energy demand) 
Only aerobic respiration occurs  
Glucose + oxygen  large amount of energy + carbon dioxide + water ( ½m 
for any mention of large amount of energy)  
 
The focus of the question is about respiration, and not breathing.  
 

1 
 
1 
1 
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Many students are still mentioning respiration as the production of 
energy instead of the release of energy! This was only penalized once in 
parts bi and bii.  
 

bii Huge demand of energy by muscle cells; 
Energy released during aerobic respiration insufficient to meet the high 
demands of energy  
Thus anaerobic respiration in muscle cells occur; 
Combined with the large amount of energy released during aerobic 
respiration; 
Provides sufficient energy/to meet the energy demands for the athlete for the 
race; 
Glucose  small amount of energy + lactic acid ( ½m for any mention of 
either small amount of energy or lactic acid only)  
 
Badly answered.  
R: oxygen insufficient to meet demands of body 
R: anaerobic respiration takes place in place of aerobic respiration  
(It is not the insufficient oxygen that causes anaerobic respiration, but 
the fact that the energy released during aerobic respiration is 
insufficient, that leads to anaerobic respiration occurring. Anaerobic 
respiration does not occur in place of aerobic respiration, but it occurs 
on top of it… therefore the energy released during anaerobic respiration 
will add on to the energy released during aerobic respiration to meet the 
huge demands of energy during an exercise.) 
 

1 
1 
 
1 
1 
 
1 
 
1 
[max 5]  
 

 

Either 
a 

Recessive  I0 
Dominance IA and IB to I0 
Co-dominance  both alleles in a heterozygous equally expressed (IAIB) and 
a new phenotype formed  
 
*Examples MUST BE SHOWN if not no marks are awarded. 

1 
1 
1 
1 

b Mutation occurs when a gene is modified or a chromosome is altered (or 
spontaneous change in gene structure or chromosome); 
Down’s syndrome occurs when a mutation causes a change in the 
chromosome number / chromosomal mutation; 
Extra copy of chromosome pair 21, has 47 chromosomes rather than normal 
46; 
Due to unequal separation of chromosomes during meiosis; 
Sickle-cell anaemia occurs when gene mutation occurs; 
Codes for abnormal haemoglobin (haemoglobin S) that causes red blood cells 
to become sickle-shaped. 

1 
 
1 
 
1 
 
1 
1 
1 
 

 

Or 
a 

Two anti-parallel strands twisted around each other forming a double helix; 
Basic unit of a nucleotide; 
Sugar-phosphate backbone of deoxyribose sugar and phosphate group; 
4 nitrogen-containing bases, adenine, thymine, guanine and cytosine;  
Bases on one chain bonded with bases on the other chain where A-T and G-
C; 
Complementary base pairing   

1 
1 
1 
1 
1 
 
1 

b Low cost production of medicines [1/2] 
(e.g. insulin) [1/2] 
 
Production of crops that grow in extreme conditions [1/2] 

1 
 
 
1 
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(e.g. high salt environments, drought resistant crops, crops that make efficient 
use of nitrogen and other nutrients) [1/2] 
to allow farmers to grow crops in unsuitable soils. 
 
Development of crops that produce toxins that kill insect pests/ pesticide-
resistant/ reduced use of costly pesticides that may damage the environment 
[1/2]  
(Bt gene from bacteria inserted into plants to kill pests) and crops. [1/2] 
 
Development of foods designed to meet specific nutritional goals [1/2] 
(golden rice with high vitamin A content). [1/2] 
 
[R: Increased crop yield (secondary benefit of the primary benefit, the 
ones listed above. Hence, this is rejected.] 

 
 
 
 
1 
 
 
 
 
1 
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