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CHIJ St. Nicholas Girls’ School 
2017 Secondary 4 (O Level) Biology Prelim 

Marking Scheme and Markers’ Report 
 
General Comments 

Generally, candidates who attempted the Either question performed better than the other option. Many candidates did not read the 
questions thoroughly before attempting them, leading to loss of time in answering, especially in the Essay section. Candidates need 
to manage their time well and not spend too much time on Section A.   
 
Paper 1 (40 marks) 
 
 

Question 1 2 3 4 5 6 7 8 9 10 

Answer C/D C A  C C C C D D A 

  

Question 11 12 13 14 15 16 17 18 19 20 

Answer C C D  B D  C B C B  C 

  

Question 21 22 23 24 25 26 27 28 29 30 

Answer  C  B  D B  C  C B   A D B 

  

Question 31 32 33 34 35 36 37 38 39 40 

Answer B C C A A D B C  A D 

 
Comments on MCQ 
 
Question 5 
Many chose distractor D instead. Being incompressible allows blood to be pushed forward, hence this statement is correct with 
regards to water being suitable to be used in the blood transport system.  
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Question 10 

Many chose distractor C. statement 4 is wrong because if less digestion occurs, the patient should not have high blood glucose 
concentration (hyperglycemia).  
 
Question 11 

Many chose distractor B. Students need to revise and familiarise themselves with the concept of limiting factor. At point B light 
intensity is still the limiting factor.  
 
Question 17 

Many chose distractor A. The exit of glucose and amino acids at the arterial end as well as along the capillary network. But the 
presence of plasma proteins in the blood capillaries maintain the blood osmotic/water potential and draws water molecules to 
themselves, hence resulting in the difference in water potential and points X and Y.  
 
Question 18 
Many chose distractor D. vena cava (Q) has the lowest blood pressure just before it reaches into the right atrium of the heart. 
Pumonary artery (R) would have higher blood pressure than pulmonary vein (S). Refer to textbook page 160 for diagrammatic 
representation of bp in vessels.  
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Question 21 

Many chose distractor A. Carbon dioxide should increase as blood flows from PQ as the cells are respiring as well.  
 
Question 22 
Many chose distractor A or D. Children in general do not have low metabolic rates; but their surface area: volume ratio is larger, 
hence resulting in faster heat loss. Similarly, smaller animals like rats lose heat faster to surroundings as compared to larger 
animals like elephants.  
 
Question 31 

Many chose distractor A.  L is the rectum, metabolic waste products are produced by cells, but L contains egested waste materials.  
 
Question 37 
Many chose distractor A.  Statement 2 is also correct because there are 3 types of fur pattern (spotted, rosette and marbled) hence 
showing discontinuous variation. But between cat 1 and 2, there is different degrees of spots, but no clear cut phenotype, hence 
showing continuous variation as well.  
 
Question 40 

Many chose distractor B. Although all living thing die and decay and the carbon is released as carbon dioxide and methane, there is 
only one single process that is able to convert the carbon dioxide in the atmosphere into other forms (carbs, fats, proteins etc) – 
photosynthesis.  
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Paper 2 
Section A (80 marks) 
 
 

Qn Answer Marks Markers’ Report 
1a Microvilli;  

Increase surface area for volume ratio for absorption; 
0.5m each 

[1] 
Some students mistaken microvillus 
for villus. Please read question – 
microvilli is the folding of the 
intestinal epithelial cell membrane.  

1b Trypsin/protease;  
Catalyse; 
Breakdown of protein to polypeptides/peptones; 
Erepsin/peptidase; 
Breakdown of polypeptides to amino acids;  
Alkaline/pH 8-9 environment; 
 

0.5m each  
[3] 

Some students again, did not read 
question, and talked about digestion 
of fats and carbohydrates as well. 
Some were confused about the 
enzymes and their functions.  

1c organelle  

E Rough endoplasmic reticulum 

F Golgi apparatus/body 

G Mitochondrion 

H nucleus 

Spelling must be correct and singular 

 
 
 
 
 
 

0.5m each 
[2] 

 
 

Generally well done, except some 
who mistook H for vacuole. Animal 
cells do not have large central 
vacuoles.  
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Qn Answer Marks Markers’ Report 
2(ai) Between 1000-1400, light intensity increases/ highest level of sunlight;  

Guard cells photosynthesize more and stomata opens wider/ widely; 
 
Steeper water vapour concentration gradient between intercellular air 
spaces and atmosphere; 
More water vapour diffuses out of stomata/more water lost via 
transpiration /more water loss due to high transpiration rate; 
Need to replenish thin film of moisture; 
so more water is drawn from xylem into mesophyll cells/ greater 
transpiration pull to replace loss of water/ osmosis occurs to cause 
water to enter cells with lower water potential, resulting in increase flow 
rate 
 
OR 
 
Between 1000-1400, temperature increases; 
More evaporation of water from thin film of moisture; 
 
Steeper water vapour concentration gradient between intercellular air 
spaces and atmosphere; 
More water vapour diffuses out of stomata/more water lost via 
transpiration /more water loss due to high transpiration rate; 
Need to replenish thin film of moisture; 
so more water is drawn from xylem into mesophyll cells/ greater 
transpiration pull to replace loss of water/ osmosis occurs to cause 
water to enter cells with lower water potential, resulting in increase flow 
rate 
 
 
 
 

0.5m each  
[3] 

Evaporation of water vapour 
through stomata -0m 
 
instead of loss of water vapour 
through stomata (or diffusion of 
water vapour- which is already in 
gaseous state. Water evaporates to 
form water vapour and water vapour 
diffuses out) 
 
Water needed for photosynthesis -
0m (does not explain transpiration 
rate) 
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Qn Answer Marks Markers’ Report 
2(aii) Lower curve, difference starts from 1100 onwards 

 

[1] Common errors: 
 
Lower curve not drawn starting from 
11 am or slightly after 11 
am(allowance upto ~12 noon) 
 
Drawing of straight line, not curve – 
at the hottest time of the day and 
after (the shape of the curve should 
follow the orginal curve but lower).  
 
Extending line out of the original 
curve (showing higher transpiration 
at the end of the day than would be 
normal) 
Each mistake -0.5 deduction 

2(b) Swellings above and below the debarked area; 
Manufactured food materials/sugars and amino acids / sucrose cannot 
be transported; 
Up and down past the debarked area/ transport was bi-directional; 
Phloem absent / removed  
 
 
 
 
 
 
 
 
 
 

0.5m each 
[2] 

Student failed to state the 

swellings were above and below 

the debarked area. Wrongly 

assumed that swelling was near 

leaves only.  

Common omission - transport is 

bidirectional (only one 

direction mentioned). 

Misconceptions: 

 Glucose or starch/ both 

glucose and sucrose 

transported in phloem – 0m 

 As xylem was exposed, water 
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Qn Answer Marks Markers’ Report 
loss caused wilting 

(disregarded issue of 

swelling) 

3(a) O2 concentration:  
Seals have a higher rate of oxygen consumption than Man;(0.5) 
Which allows for higher rate of aerobic respiration; for (0.5) 
which releases more energy for muscular contractions / releases more 
heat ; (0.5) 
OR 
Seals have a higher oxygen concentration in blood than Man;(0.5) 
Enable cells to carry out aerobic respiration longer (0.5)  
to releases large amount of energy for longer time/ can dive longer 
before anaerobic respiration begins/ lactic acid buildup ; (0.5) 
 
Body fat:  
Seals have a thicker layer of fat under the skin than Man;(0.5) 
To act as an insulating layer ;(0.5) 
Serves to reduce heat loss to the icy water/ environment; (0.5) 
 

0.5m each 
[3] 

Comparison that levels were higher 
for oxygen and fat in the seal must 
be stated (some careless 
omissions)  
  
More heat produced-0m (heat is 
released) 
 
Increased oxygen concentration 
enables increased metabolic rate -
0m (aerobic respiration/ tissue 
respiration must be stated as this 
has to do with oxygen level) 

3(b) Body temperature is lower nearer the skin surface /higher further away 
closer to internal organs; (0.5)  
Vasoconstriction of arterioles near skin surface (0.5);  
Little heat loss from skin surface via conduction, convection and 
radiation; (0.5)     
More blood circulates around the internal organs/ vital organs; (0.5)   
OR 
the temperature difference between the skin and water is small to 
reduce significant heat loss to environment /temperature gradient 
between skin and water is not steep so that core body temperature/ 
inner organs remain warmer during diving  (0.5) 

0.5m each 
[2m max] 

Concept of blood transporting heat 
and vasoconstriction results in more 
blood being channelled to internal 
organs is weak. 
If values are quoted correctly based 
on graph with correct unit – ½ m 
Latent heat lost -0m (no evaporation 
of water from skin under water)  
 
Higher % of fat near skin surface to 
increase insulation-0m as this does 
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Qn Answer Marks Markers’ Report 
 
(Max 2m) 
 

NOT explain the low temperature at 
the skin surface. 

3(c) Arteriole X vasoconstricts/ shunt in vessel  X constricts (0.5); 
 
Arteriole Y vasodilates (0.5); 
 
More blood flows though the capillaries closer/nearer to skin surface 
(0.5) ;  
 
So more heat lost from skin by conduction, convection and radiation; 
(0.5) 
 
Spelling errors seen – ‘vasodialation’ 

0.5m each 
[2] 

Students to identify type of 
vessels.(deduction if at least one 
arteriole is not identified) 
Some difficulty identifying X and Y 
as arterioles, failure to mention 
capillaries have increased blood 
flow. 
Common error: 
Capillaries vasodilate -0m 
Capillaries do not constrict/ dilate 
but arterioles. Blood vessels also do 
NOT move closer/ further from skin 
surface. 
Latent heat lost through conduction, 
convection and radiation – 
incorrect as latent heat is lost when 

there is a change of state/ 
evaporation of water. 

3(d) Evaporation of water in sweat which removes heat from skin  (0.5);  
As latent heat of vapourisation (0.5) ; 
Or  
Panting removes heat; 
due to evaporation of water from saliva as latent heat/ convection to 
air; 
OR  
Fur lies flat on skin reducing air trapped; 
Reduces insulating layer of air more heat can be lost; 
OR  

0.5m each 
[1] 

Sweating= perspiring 
(osmoregulation –vague, 0m) 
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Qn Answer Marks Markers’ Report 
Slowing down of metabolic rate; 
To reduce heat released and decrease temperature 
 

4(a) Figure 4.1: Cortex (0.5) 
Reason: presence of Bowman’s capsule/ glomeruli seen/ renal 
capsules (0.5) 
 
Figure 4.2 : Medulla (0.5) 
Reason: Sections of kidney tubules/ collecting ducts/ sections of loop 

of Henle / collecting ducts seen (0.5) 
 

0.5m each 
[2] 

Mostly identified the photos as parts 
of kidney nephron instead of parts 
of the kidney.  

4(b) Active sweating results in decrease in blood water potential;  
Hypothalamus produces/secretes more Anti-diuretic hormone; 
pituitary gland releases more ADH;  
DCT and CT; 
More permeable to water;  
More reabsorption of water back into surrounding blood capillaries;  
To increase blood water potential to norm 

0.5m each 
[3m max] 

As long as mentioned Anti Diuretic 
Hormone once – 0.5m awarded 

5(a) Platelets and damaged blood vessels/tissues; 

Release thrombokinase; 
Which catalyse (award once); 

conversion of prothrombin  thrombin (Ca2+ needed here); 
Which catalyse conversion of (soluble) fibrinogen  (insoluble) fibrin 
threads; 
form mesh to trap blood cells to form blood clot   

0.5m each  
[3] 

Students have to be careful of their 
phrasing:  
‘Damaged platelets….’ × 
‘platelets and tissues form 
thrombokinase’  × 
‘thrombin to prothrombin’  × 
‘fibrin to fibrinogen’  × 

5(bi) Both enzymes and substrates gained/increase kinetic energy;  
Move faster and frequency of effective collisions increase; 
More enzyme-substrate complexes form;  

Blood clot takes shorter time to form  
 

0.5m each  
[2] 

Many students still missing the link 
that both enzymes and substrates 
(reactants) gain KE; as well as 
keywords required for enzyme 
related questions  
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Qn Answer Marks Markers’ Report 
5(bii) Hydrogen bonds in enzyme/substrate broken;  

Due to vigorous vibrations in molecule;  
Enzyme denature/destroyed; 
Less enzyme-substrate complexes form/ substrate cannot fit into 
active site; 
Longer time for blood clot to form  
 
 

0.5m each  
[2 max] 

Generally well done.  

6(a)  X: umbilical arteries 

[0.5] 

 Must be plural, 

spelling correct   

Y: umbilical vein [0.5] 

materials 

transported 

(List 2 of 

each vessel) 

Urea, carbon dioxide, 

nitrogenous waste 

products   

Amino acids, glucose, 

antibodies, oxygen, 

vitamins   

[1.5 for both]: every mistake made -0.5m 

ECF applies if vessels named wrongly  

direction of 

blood flow  

 

Fetus  

placenta/mother [0.5] 

 

  

1m each 
[3] 

Some could not spell or identify the 
vessels correctly. Also confused 
with the materials carried by each 
type of vessel.  
The umbilical vessels originate from 
the fetus, hence umbilical arteries 
carry blood away from fetus; 
umbilical vein carries blood to fetus.   

6(bi) Rh allele is dominant ; 
Both parents heterozygous genotype;  
Each contribute one recessive (Rh-) allele; 
Child is homozygous recessive   
 

0.5m each 
[2] 

Generally students understand the 
inheritance, but are unable to 
articulate. Heterozygous already 
means different alleles present, and 
it refers to genotypes.  
Reference to alleles instead of 
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Qn Answer Marks Markers’ Report 
antigens should be made instead. 
And no need to give probability.  

6(bii) Punnett Square [1m] 
woman: r and r gametes + man: R and r  gametes circled; 
offspring genotypes correct 
 Sex-linked Punnett square drawn: 0m  
 Gametes not circled –½ m  
 Different letters (not caps/small) used –½ m 
 Offspring genotype not diploid/missing –½ m 

 
Working [0.5m]: 
P(female and Rh+) = 0.5 x 0.5 
Answer: 0.25 [0.5] 
 

[2] Generally well done; for those 
students who understood concept of 
inheritance. Please be careful and 
remember to circle gametes.  
 
Calculation of probability some 
forgot about gender (50/50 chance) 
and ‘autosomal’ means not sex-
chromosome.  

7(ai) Genetically identical to parent plant.  
One single parent. 
Form of asexual reproduction/ no fertilisation/ no pollination occurs/ no 
fusion of gametes.  
 

Any 1  
[1] 

Clones are genetically identical, not 
similar. 

7(aii) Exposed to different amounts of sunlight/nutrients/water; 
Growth rate is different  
 
Reject: environment factor 
 

[1] Some students mistaken this 
question to talk about natural 
selection.  

7(bi) Triploid: 36 
Diploid: 24 
Haploid: 12 
Offspring: 36  
 
 

0.5m each  
[2] 
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Qn Answer Marks Markers’ Report 
8(a) (i) CGT TAC CAA 

 
(ii) X: CGU   Y: UAC   Z: CAA 
 
each mistake  -½m 

1m each 
  
 

Some students still cannot 
remember that RNA does not 
contain thymine (T).  

8(b) Substitution of a single base may not result in change in polypeptide 
sequence/amino acid added/ same polypeptide produced/ More than 
one codon codes for the same amino acid;  
 
Amino acid produced/formed/made  -½m 
tRNA codes for amino acid  -½m 

 [1m] Generally students able to 
understand that one amino acid is 
CODED by more than one codon, 

so the protein produced remains 
unchanged.  

8(ci) Milk is only/sole food source for infants; 
As they grow they are able to obtain energy from other food sources 

- or in their own words/meaning same-  
 
Infants drink more milk than adults  ½m ; no reference to adults  
0m 
 

[1m]  

8(cii) Random mutations cause lactase gene to be permanently switched on/ 
not switched off/cause some to continue producing lactase as adults; 
Introduction of dairy products in diet (selection pressure); 
Those able to digest lactose in milk can obtain more nutrients are at 
selective advantage; 
Survive and reproduce;  
Pass on this trait to their offsprings; 
Over many generations, population carrying the LP trait increased  

0.5m each 
[3] 

Students who understood context of 
question and followed the natural 
selection template would do well.  
 
Some were lost and thought the 
cattle developed LP instead. (Why?)  
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Section B (30 marks) 
 

Qn Answer Marks Markers’ Report 

9(a) 

 

Scale- 1m ( origin must be labelled correctly; takes up min. 50% of 
grid; x-axis should not be odd-scale of 10sq= 3hr)  
Line – 1m (smooth curve or best fit curve)  
Axes- 1m (written in full with units)  
Points -1m (allow for 1 mistake in plotting) 
 

 
[4m] 

Some students still have problems 
with graph plotting. Please study 
the values before deciding on the 
scale. Refrain from using odd 
scales like 10sq = 3hr; 10 sq = 30 
which will result in inaccurate 
values plotted.  
 
Some students plotted bar graph 
instead. But time is not discrete or 
categorical variable. If student 
wants to attempt a curve/line of 
best fit, ensure that number of 
points above/below are equal and 
near the line/curve.  
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9b 

At 1400 the distance of algae to surface is nearest/smallest while it 
is furthest at 2000;  
 
light intensity is the strongest at 1400;  
Rate of photosynthesis in algae high and a lot of oxygen is released; 
Algae becomes more buoyant/ less dense and floats up nearer to 
surface of lake; 
 
Night time/ no light at 2000; 

Algae only respires /rate of respiration higher than photosynthesis;  
Sinks further down 
 

0.5m each  
[3m max]  

Many students misread question, 
thinking it is from 1400 to 2000  
question asking at 2 timings: 1400 
AND 2000.  
 
Many students also fail to 
understand that photosynthesis is 
not a choice, and plants/algae do 
not decide whether they float or 
sink to get more light to 
photosynthesize. They fail to link 
photosynthesis with oxygen 
production and talked about 
transpiration/gaseous exchange 
instead.  
 

9ci 
Dry the algae; 
until its mass stays constant/ 
 

0.5m each 
[1] 

Many fail to explain the concept of 
how to obtain accurate dry mass – 
all water is evaporated when the 
mass of algae no longer 
decreases.  
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9cii 

 

[1] 
Highest 
during 

summer; 
lowest during 

winter 

Students could understand that 
photosynthetic rate is linked to 
sunlight availability; during summer 
months productivity and biomass 
of algae should increase, and 
should decrease and remain low 
during the winter months.  

9ciii 

Fertilisers wash off the farm into the lake; 
Result in increased algae growth/algae population increase/ algae 
bloom/eutrophication;  
Cover lake surface and result in less sunlight reaching underwater;  
Submerged aquatic plants cannot/less photosynthesis;  
Aquatic plants die and decomposers use up dissolved oxygen; 
Dissolved oxygen concentration decreases; 
Other aquatic animals suffocate and die   
 

0.5m each  
[3m max] 

 
 
 
 
 
 
 

Generally well answered; except 
for some who failed to differentiate 
the effects of fertilisers from 
pesticides and talked about 
bioamplification/bioaccumulation 
instead.  
Fertilisers do not contain DDT 
(pesticide) nor microbes.  
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10 

Carbon dioxide diffuses through stomata of leaves; 

into intercellular air spaces; 
Dissolve in thin film of moisture surrounding mesophyll cells; 
Diffuse into mesophyll cells/chloroplasts; 
To produce glucose in photosynthesis; 
Transported as sucrose in phloem /via translocation;  
To other parts of the plant; 
for storage as starch;  
[max 4m] 
------------------------------------------------------------- 
Transferred to rabbit during feeding;  

Digested into maltose by amylases; 
Then into glucose by maltase; 
Absorbed into the blood at small intestines/ileum/villi;  

Carried in blood plasma; 
to the liver via hepatic portal 
vein;  
Leaves liver via hepatic vein; 
Enter vena cava; 
Into right atrium and 
ventricle/right side of heart;  
Leaves heart via pulmonary 
arteries to the lungs;  
Diffuses out of blood 
capillary into alveolar 
epithelial cell  
 

Diffuse into tissue cells; 
Oxidised in aerobic respiration to 
release energy; 
Carbon dioxide produced diffused 
out of tissue cells into red blood 
cells; 
Combine with water to form 
carbonic acid;  
Catalysed by carbonic anhydrase;  
Dissociate into 
hydrogencarbonate ions and 
diffuse out of red blood cells; 
Carried to lungs by pulmonary 
arteries; 
Diffuse out of blood capillary 
into alveolar epithelial cell  

 [max 4m] 
 
 
 
 
 

0.5m each 
[8m Max] 

Poorly done. Mostly able to 
describe movement of CO2 into 
leaf only. Many were confused  
and mentioned about carbon 
dioxide inhaled being brought to 
the lungs for gaseous exchange. 
Also many mentioned about rabbit 
taking in O2 released by plant 
during photosynthesis. 
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Either 
11(a) 

The athlete’s diaphragm muscles contracts faster and 

diaphragm flattens; 
external intercostal muscles contract quicker; 
while his internal intercostal muscles relax faster; 
His ribs move upwards and outwards more rapidly; 
The volume of thoracic cavity increases; 
The air pressure in the lungs becomes lower than the external 
atmospheric pressure, so air is forced into the lungs; 
 to increase ventilation rate /depth of ventilation (take in larger 
volume of air); 
To provide more oxygen for rapid aerobic respiration/ tissue 
respiration for release of large amount of energy  
 

0.5m each 
[4m]  

Many students failed to state 
‘diaphragm muscles’ and that 
intercostal muscle movements 
were faster. 
 
‘Increased ventilation rate /depth of 
ventilation’ , ‘air is forced into 
lungs’ due to difference in pressure 
was also commonly missed out. 

11(b) Cigarette smoke contains nicotine/ nicotine releases adrenaline; 
adrenaline increases his heartrate/ increases blood pressure/ 
increases clotting of blood; 
It also contains carbon monoxide; 
which combines with haemoglobin to form carboxyhaemoglobin; 
  
This reduces the efficiency of oxygen transport; 
Hence he has to breathe at a faster rate to take in more oxygen;  
 
Caffeine increases breathing rate /heart rate; 
Very rapid beating of heart and breathing rate due to combined 
effects/ maximum breathing and ventilation rate reached/ rapid rise 
of blood pressure/ increased production of adrenaline; 
 
To provide more glucose and oxygen to muscles; 
During aerobic respiration to release high amount of energy 
required;  
OR 
insufficient oxygen results in anaerobic respiration; 

0.5m each  
[6m max] 

Students needed to identify short 
term effects of cigarette smoke 
and caffeine on the heart and 

breathing. 
Many students failed to read the 
question and simply discussed the 
long term effects of smoking such 
as tar/ excess mucus production/ 
cilia being paralysed or the effect 
of CO increasing atherosclerosis 
due to fatty deposits on rough 
inner surfaces of arteries– all of 
which are long term effects of 
exposure NOT the immediate 
impact of smoking on the runner 
during the race. 
CO – to be written out in full as 
‘carbon monoxide’. 
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buildup of lactic acid and muscle fatigue/ lactic acid causes angina/ 
chest pain; 
(max 5m) 
 
irregular rapid heartbeat/ overworking of heart muscles/coronary 
arteries are blocked due to thrombus/blood clot in coronary arteries; 
result in decreased blood supply and oxygen for heart/brain or other 

vital organs causing collapse/ heart attack / heart muscle death or 
SCD; 
(1m) 

Some also assumed runner was 
habitual smoker and had 
emphysema and thus coughed all 
the way– 0m (not stated in 
question) 
 
Note: Adrenaline causes clotting 
and heightens the effect of already 
pre-existing clots in blocking 
coronary arteries during heavy 
exercise such as a marathon. 

Or 
11(a) 

OPP is non-biodegradable/fat soluble/water insoluble; 
Stored in fatty tissue of organism and not excreted out; 
Absorbed by plants when used in farms/absorbed by plants through 
contaminated water source; 
Person accumulates increasing concentrations of OPP from his 
food/ eating vegetables and fruit with time (bioaccumulation);  
Until toxic levels reached and OPP poisoning occurs. 
OPP is also passed along food chain in increasing 
concentrations (bioamplification)/ when primary consumer like a 
cow eats vegetables and then the meat is consumed by man, man 
would have increasing concentration of OPP as man is at the 
highest trophic level in the food chain (bioamplification); 

  

0.5m each 
[3 m] 

Terms ‘bioaccumulation’ and 
‘bioamplification’ were not 
explained clearly, some confusion 
seen and mixing up of terms. 
 
 

Or 
11(b) 

The skin in his hand contains receptors (nerve endings) [0.5] ; 
receive the stimulus (heat) [0.5]; 
nervous impulse transmitted through the sensory neurone more 
slowly [0.5];  
-The impulses pass along more slowly across a synapse [0.5] ; 
to a relay neurone[0.5] ; 
 in spinal cord [0.5] ; 
the impulses pass/pass slower through another synapse[0.5] ; 

0.5m each 
[7m max] 

Not very well answered – some 
students had difficulty recalling the 
reflex pathway and could not apply 
information on the impact of OPP 
in triggering repeated contractions 
at synapses.  
Most students mentioned impulses 
were slowed down due to damage 
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 to a motor neurone [0.5] ; 
 which transmits nervous impulses to the biceps muscle (effector) to 
cause contraction [0.5]; 
 
OPP prevents muscle from relaxing after contracting/muscle stays 
locked/ causes uncontrollable muscle contractions/ reflex action 
cannot occur due to repeated muscle contractions [0.5];  
Thus person will not flex the elbow/ not move hand away quickly 
away from hot object in reflex [0.5]; 
                       
another relay neurone carries the impulses to the brain [0.5];  
person is able to feel the pain /heat slowly; [0.5] 
may not be able to move hand away / move hand voluntarily 
resulting in greater tissue damage due to hand remaining on hot pan 
longer ; [0.5]  
 

to neurones. 
Quite a few students merely 
copied statements from the 
question such as ‘OPP causes 
sensory and motor nerve damage’ 
or replicated chunks on Ach which 
was not required. 
 
Students had misconceptions that 
the sensory neurone received 
stimuli/ detected heat. Some 
students did not discuss the reflex 
pathway and mentioned only 
voluntary action briefly. 
 
Many students omitted the 
explanation on how the brain 
senses the pain after the reflex 
occurs. 
 
Note: Ach is released at terminals 
of all motor neurones, synapses in 
CNS, terminals of neurones and 
without it being broken down 
contractions can occur repeatedly 
/uncontrollably. 
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1. Which of the following correctly shows the different levels of cell organisation?  
 

 cell tissue organ 

A haemoglobin heart spleen 

B phloem sieve tube element leaf 

C lymphocyte blood lung 

D sperm muscle sweat gland 
 

  

2. Four electron photomicrographs of cell organelles are shown below.  
Which of the following is not a correct match of the cell organelle to its function?  
 

 cell organelle function 

A 

 

 

site of polypeptide synthesis and 
transport 

B 

 
 

modification and repackaging of 
synthesised protein 

C 

 

 

oxidation of glucose 

D 

 

formation of spindle fibers during 
mitosis  

 

   
 
 
 
 

CHIJ St Nicholas Girls
Biology Prelim 2017
Paper 1
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3. Identical animal cells were placed in salt solutions of different concentrations. The diagram 
shows the volume of the cells at the start and end of the experiment.  
 

 
Arrange the salt solutions in ascending concentration.  
 

 A Q, R, P, S C S, R, P, Q 
 B R, P, S, Q  D S, P, Q, R 
   

4. The table shows the results of an investigation on the uptake of nitrate ions by a plant.  
 

time from the 
start of 

experiment 
(mins) 

units of nitrate ions taken up by plant tissue under the 
following conditions 

sugar absent, 
oxygen present 

sugar present, 
oxygen absent 

sugar and 
oxygen present 

0 
30 
60 
90 

120 

0 
0 
0 
0 
0 

0 
30 
50 
70 
70 

0 
100 
150 
180 
200 

 
Which statement is a valid conclusion of the investigation? 
 

 A Uptake of nitrate ions is via diffusion only.  
 B Uptake of nitrate ions occurs during aerobic respiration only.  
 C Uptake of nitrate ions is by diffusion and active transport.  
 D Uptake of nitrate ions stops in the absence of oxygen.  
   

5. Three statements about water are shown below.  
 
 
  
 
 
Which statement(s) make water suitable to use in a blood transport system? 
 

1. It has a high specific heat capacity.  
2. It is incompressible.  
3. It is an excellent solvent.  

 A 1, 2 only C 2, 3 only 
 B 1, 2 and 3  D 3 only 
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6. A student was asked to carry out a series of food tests on the compounds in each of the 
three test tubes. The table shows the results of the student’s tests.  
 

test tube reagent added to test tube 

sodium hydroxide 
+ copper (II) sulfate 

Benedict’s 
solution 

iodine 
solution 

ethanol + 
water 

X violet orange brown clear 

Y blue blue blue-black cloudy 

Z violet brick-red brown cloudy 

 
Which conclusion is consistent with the results?  
 

 A A mixture of egg white and starch only was placed in test tube X.  
 B A mixture of sucrose and starch only was placed in test tube Y.  
 C If contents in test tube Y were first boiled with hydrochloric acid before the addition of 

Benedict’s solution, the mixture will turn brick-red. 
 D Test tube Z contained less maltose than test tube X. 
   

7. The graph shows the energy changes during a reaction, with and without the presence of an 
enzyme.  

 
 
Which of the following represents the activation energy of the reaction in the presence of the 
enzyme?  
 

 A W C X - W 
 B Y D Y- Z 
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8. Catalase catalyses the breakdown of hydrogen peroxide to water and oxygen. Two students 
investigated the effect of enzyme concentration on the rate of reaction. They predicted that 
their results would be the same. The graphs below show the results obtained by each 
student.  
 

 
 
Which statement explains the different trend shown by student 2?  
 

 A Student 2 added an inhibitor to the investigation. 
 B Student 2 performed the experiment at a higher temperature. 
 C Student 2 performed the experiment at pH 5 instead of pH 8.  
 D Student 2 used a lower concentration of hydrogen peroxide in the experiment.  
   

9. 
 
 
 

Which of the following represents the short-term effects of alcohol consumption?  

 
 

Causes liver 

cirrhosis  
Impairs 

judgement  

Increases 

reaction time  
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10. In patients with cystic fibrosis, thick mucus blocks the pancreatic duct. Which of the following 
are possible effects of this?  
 

1. Patient egests oily stools.  
2. Patient experiences weight gain.    
3. Patient suffers from malnourishment.  
4. Patient suffers from hyperglycemia.  

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

11. A student carried out an investigation to find out the rate of photosynthesis in a pea plant at 

different light intensities and carbon dioxide concentrations. The graph shows her results.  

 

 

At which point is temperature a limiting factor?   
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12. The vascular tissues of a dicotyledonous stem and root are shown.  

 

 
Which of the following correctly matches the tissues to their function?  
 

 transport of mineral salts  transport of food substances 

A 1 and 5 2 and 3 

B 1 and 6 3 and 4 

C 2 and 5 1 and 6 

D 3 and 4 5 and 6 
 

   
13. A potometer was set up below.  

 

 
 
Under which environment will the air bubble travel the longest distance?  
 

 A dim and cold 
 B dim and windy 
 C sunny and humid 
 D sunny and windy 
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14. The diagram shows part of the alveoli of a patient diagnosed with a respiratory condition. 

 
What causes the signs and symptoms of this condition? 
 

 A blockage of pulmonary artery 
 B breaking down of alveolar walls 
 C inflammation of bronchus 
 D presence of tar in alveoli 
   

15. The diagram shows an experimental setup. 
 

 
What is the primary aim of this experiment? 
 

 A To demonstrate that carbon dioxide is present in the atmosphere. 
 B To demonstrate that oxygen is absorbed to support the metabolic activities of the small 

mammal. 
 C To demonstrate that the small mammal releases energy in the form of heat. 
 D To demonstrate that the small mammal releases carbon dioxide during respiration. 
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16. The pressure changes in the left side of the heart is shown below.  

 

 
 
Which of the following correctly identifies the states of the valves?   
 

 atrio-ventricular open semi-lunar close 

A between P and S between P and Q 

B between P and Q between Q and R 

C before P and after S between R and S 

D between Q and R before P and after S 

 
 

17. The diagram shows the movement of substances in and out of a capillary.  

 

 
What is the cause of the change in water potential between points X and Y?  
 

 A Glucose and amino acids exit the capillary at point X. 
 B Presence of plasma proteins in the capillary. 
 C Red blood cells remain in the capillary. 
 D The blood pressure at point X is higher than at Y. 
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18. The diagram represents the human circulatory system.  
 

 

 
What are the possible blood pressures (in kPa) in vessels P to S shown?  
 

  P Q R S 

 A 1 4 2 16 

 B 4 16 2 1 

 C 16 1 4 2 

 D 16 4 1 2 

      

19. Which of the following does not occur in the mammalian kidney? 
 

 A regulation of blood pH 
 B removal of bile pigments from the body 
 C removal of excess salts in the body 
 D removal of urea from the body 
   

20. A drug has been found to inhibit the effects of ADH. What would be the consequence of 
giving this drug to a healthy person? 
 

 A A smaller volume of urine will be produced.  
 B More proteins will be present in the urine. 
 C The person will become dehydrated. 
 D The urine produced will be more concentrated. 
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bl ood vessel 

21. The diagram below shows a section through the human skin. 
 

 
 
Which of the following corresponds to the changes in concentrations of carbon dioxide, urea 
and salt as blood passes from P to Q? 
 

  carbon dioxide urea salt 

 A decreases decreases decreases 

 B decreases increases decreases 

 C increases decreases decreases 

 D increases increases increases 

   

22. Young children often have problems with hypothermia and may even die if they are exposed 
to very cold weather. What is this partly due to? 
 

 A an excessive flow of blood to the skin 
 B their large surface area to volume ratio 
 C their less hairy skin 

 D their low metabolic rate 
   

23. Two boys were in a physical fight and were chasing each other. Which of the following is a 
result from the increased secretion of the hormone involved in the fight-or-flight 
mechanism? 
 

 A decreased breathing rate 
 B decreased heart rate 
 C increased blood supply to the kidneys 
 D increased breakdown of glycogen by the liver 
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24. The table gives information about a few hormones and their respective glands of production, 
target site and their eventual fate.  
 
Which of the following is correct?  
 

 hormone gland target site fate after use 

A anti-diuretic hormone hypothalamus urinary bladder destroyed by the 
kidneys 

B glucagon pancreas liver excreted in urine 

C insulin liver muscles egested in faeces 

D oestrogen pituitary uterus excreted in urine 
 

  
25. The graph shows the number of nerve impulses per second travelling along two sensory 

neurones from the skin of a person’s arm to the brain. The skin receptors  X  and  Y,  are 
exposed to different temperatures. 
 

 
Which of the following statements best illustrates the graph? 
 

 A Receptor X responds most strongly to temperatures above 22°C. 
 B Receptor Y responds most strongly to temperatures below 38°C. 
 C Receptors X and Y respond most strongly outside the range of 26°C to 38°C. 
 D Receptors X and Y respond most strongly at temperatures between 26°C and 38°C. 
   

26. A student was playing a video game where she had to press a buzzer as quickly as possible 
whenever she saw an animated character run across the screen. 
 
What was the pathway taken by nerve impulses from the student’s eyes to the muscles of 
her hand? 
 

 A optic nerve           retina           spinal cord         brain              spinal nerve 
 B optic nerve           retina           spinal cord        spinal nerve         brain 
 C retina              optic nerve         brain            spinal cord           spinal nerve 
 D retina              optic nerve         spinal nerve         brain            spinal cord            
   

 | Page 199

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



 

 
 

5 m/2017 

27. A lady was walking in bright sunlight. Which changes take place in her eyes when she moves 
from bright sunlight into a theatre which is pitch dark and then later stands on a brightly lit 
stage? 
 

 

reaction I 

 

reaction II 

 In sunlight  In dark theatre  On bright stage 

A I  I  I 

B I  II  I 

C II  I  II 

D II  II  I 

 

   

28. A girl stands 15 metres away from a signboard and sees it clearly. She walks towards the 
signboard and stops 0.25 metres from it. 
 
Which row correctly shows the changes occurring in her eyes so that the signboard is still in 
focus? 
 

 ciliary 
muscles 

suspensory 
ligaments 

lens becomes 
result: how are light rays 

refracted? 

A contract slacken thicker more 

B contract tighten thinner less 

C relax slacken thinner less 

D relax tighten thicker more 
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 The diagram shows the longitudinal section through a blackberry flower. Use the diagram 
below to answer questions 29 and 30.  
 
 

 

 

 

29. Which of the following correctly describes parts P to T?  
 

 P Q R S T 

A attracts 
pollinators   

produces pollen 
grains 

develops into 
seed 

protects the 
flower before it 
blooms  

develops into 
fruit 

B attracts 
pollinators   

shakes during a 
breeze to 
release 
gametes   

develops into 
seed 

landing 
platform for 
pollinators 

develops into 
fruit 

C protects the 
flower before 
it blooms 

shakes during a 
breeze to 
release 
gametes   

develops into 
fruit 

attracts 
pollinators   

site where 
flower parts 
grow from 

D landing 
platform for 
pollinators  

produces pollen 
grains 

develops into 
fruit 

protects the 
flower before it 
blooms 

site where 
flower parts 
grow from  

 

   

30. Which of the following statements about the blackberry flower are correct?  
 
 1. The flower is wind-pollinated.  

2. Self-pollination can occur within the flower.  
3. Eleven fruits can be produced from this flower.  
4. Only eleven pollen grains can land on the stigma of the flower.  

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

 | Page 201

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



 

 
 

5 m/2017 

31. The cross section of the male urino-reproduction system is shown.  
 

 

Paul made a few statements about the male urino-reproduction system.  
 
 
 
 
 
 
 
Which of his statements are true?  
 

1. In vasectomy, K is cut and tied.   
2. Metabolic waste products exit the body via L.  
3. Fluid from F contains nutrients to nourish sperms.  
4. G is able to conduct both urine and semen out simultaneously.  
5. I is both an exocrine and endocrine gland.   

 A 1, 2 and 3 only 
 B 1, 3 and 5 only 
 C 2, 4 and 5 only  
 D 3, 4 and 5 only  
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33. The diagram shows the nucleus of a body cell of an organism.  
 

 
 
Which diagram represents a possible gamete nucleus produced by the organism? 
 

 A 

 

B 

 
 

 C 

 

D 
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34. The graph below illustrates the behaviour of chromosomes during one mitotic division.  
 

 
Which of the following statements are correct?  

 
 
 
 
 
 

 

1. Anaphase occurs from the 15th minute onwards.  
2. Line R represents the distance between the centromere and the spindle pole. 
3. The radius of the cell is approximately 40µm. 
4. Line T represents the distance between the centromeres of homologous 

chromosomes.  

 A 1 and 2 only  
 B 1 and 3 only 
 C 1, 3 and 4 only 
 D 2 and 4 only 
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35. The diagram outlines part of the process to produce a GM cotton plant that is pest resistant.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which row correctly identifies P to T in each step? 
 

  P Q R S T 

 A Agrobacteria restriction 
enzyme 

polymerase ligase recombinant 
plasmid 

 B Agrobacteria ligase restriction 
enzyme 

lipase recombinant 
bacteria 

 C E. coli polymerase ligase lipase recombinant 
bacteria 

 D E. coli restriction 
enzyme 

polymerase ligase recombinant 
plasmid 

   

36. Which of the following features of DNA enable it to meet the requirements as a molecule of 
inheritance?  
 

  requirements as molecule of inheritance  

  ability to remain 
stable 

ability to contain 
information 

ability to transfer 
information 

ability to replicate 

 A complementary 
base pairing 

formation of mRNA 
for translation 

sequence of 
nucleotides 

sugar-phosphate 
backbone 

 B formation of mRNA 
for translation 

complementary 
base pairing 

sugar-phosphate 
backbone 

sequence of 
nucleotides 

 C sequence of 
nucleotides 

sugar-phosphate 
backbone 

complementary 
base pairing 

formation of mRNA 
for translation 

 D sugar-phosphate 
backbone 

sequence of 
nucleotides 

formation of mRNA 
for translation 

complementary 
base pairing 

   

Extract bacterial DNA  Extract plasmid from P  

Cut out Bt gene with Q   Cut open plasmid with Q  

Increase number of Bt gene copies 

with R 

Mix together and join with the help of S to form T 
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37. Sherlyn noted down some observations of her 4 Bengal cats.  

 

 cat 1 cat 2 cat 3 cat 4 

fur pattern spotted spotted rosetted marbled 

blood group A AB A B 

tail length / cm 10 30 24 26 

 
Which of the following statement(s) about the cats is/are correct? 
 
 1. Blood type in cats displays codominance.  

2. Fur pattern shows both continuous and discontinuous variation.  
3. The length of the cats’ tails is controlled by a single gene.  
4. The size of the cats are determined only by their genes.  

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

38. Lethal alleles are alleles that cause death of the organism that carries them, either prenatally 
or shortly after birth. Brachydactyly is a genetic condition which the fingers are unusually 
short in carriers; and fatal in homozygous recessive individuals due to major skeletal defects.  
 
Which of the following crosses would result in the phenotypic ratio of 1 normal : 2 
brachydactyly in the offspring?  
   

 A BB x BB 
 B BB x Bb 
 C Bb x Bb  
 D Bb x bb 
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39. The diagram shows part of a food web.  

 

 
Which is a pyramid of numbers based on this food web?  
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40. The diagram shows the cycling of carbon in the environment.  
 

 

Which process converts most carbon from one form to another?  
 

 A animal respiration 
 B decay 
 C feeding 
 D photosynthesis  
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  The End  
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Section A  
 

Answer all questions. 

Write your answer in the spaces provided.  

 
1 Figure 1.1 shows the lining of the human small intestine (A) as well as an electron 

micrograph of one type of cell found in lining A. 

                  
Figure 1.1 

 
 (a) Name structure B and state its function.  [1] 
  

Structure B ………………………………………. 

Function: ………………………………………………………………………………….……... 

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

    
 (b) The small intestine is involved in both digestion and absorption.  

 
  Describe how proteins are digested within the small intestine. Include the names of 

enzymes involved and conditions required. 
[3] 

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

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

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

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

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

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

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

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

 

CHIJ St Nicholas Girls
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 (c) Lining A also contains mucus-secreting cells. Mucin is a protein and a component of 
mucus. Figure 1.2 shows the organelles in the cell involved in mucin production.  
 

 

Figure 1.2 
 

  Identify organelles E – H.  
 

[2] 

  
E  

F  

G  

H  

 

 

  [Total: 6 marks] 
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2 Figure 2.1 shows the rate of flow in the xylem in the trunk of a mango tree throughout the 
day.  

 
Figure 2.1 

 
 (a) (i) Explain the increase in the rate of flow between 1000 and 1400 hours.  [3] 
   

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

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

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

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

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

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

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

…………………………………………………………………..…………………………… 
    
  (ii) Phenylmercuric acetate (PMA) was administered to the mango tree at 1100. 

PMA is known to cause stomatal closure.  
 
Sketch on Figure 2.1 to show how the rate of flow in the xylem will be affected 
by PMA.   

[1] 
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 (b) Marcotting is a vegetative propagation method that farmers use to cultivate mango 
trees. It involves wounding a part of a plant first, then wrapping the segment in plastic 
and rooting medium to induce root formation.  
 
Figure 2.2 shows portion of the branch of the mango tree that was wounded (its bark 
removed) in preparation for marcotting. Only the xylem is left intact.   

 
Figure  2.2 

  
  State and explain what the farmer would observe if he left the debarked branch 

exposed and unwrapped for a few days.  
[2] 

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

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

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

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

  [Total: 6 marks] 
   
3 Data was collected on the characteristics of Weddell seals, which live in the extremely 

cold Antarctic seas, and compared with equivalent data from humans during diving 
experiments using implanted blood flowing meter devices.  
 
The data from diving experiments is given in Table 3.1.  
 

Table 3.1 

feature human  Weddell seal 

mass (kg) 70 70 

resting average body temperature (°C) 37 37 

O2 concentration in blood at sea level (ml / kg) 15 60 

body fat (%) 22 55 

 

 

 

 

Xylem left intact 
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 (a) From Table 3.1, explain how differences in oxygen concentration in blood and 
body fat help Weddell seals be better adapted to survive in Antarctic than humans. 

[3] 

  
Oxygen concentration in blood : 

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

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

 

Body fat: 

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

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

   
 Temperature readings were taken at a number of locations at the surface and inside the 

body of a Weddell seal in water at 0°C. The data is summarized graphically in Figure 3.2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                             Figure 3.2  

   
 (b) Based on Figure 3.2, describe the relationship between the distance from the skin 

surface and body temperature. Explain how this is advantageous to the seal diving 
in freezing waters. 

[2] 

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

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

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

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

…………………………………………………………………………………..………....……… 
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 Cape fur seals spend part of their time lying in the sun. In this situation, the seal may face a 
potential problem of overheating.   
 
Figure 3.3 shows the arrangement of blood vessels in the body of a Cape fur seal. 
 

 

                                                             Figure 3.3 
 

 (c) Based on Figure 3.3, describe and explain how a seal lying in the sun prevents 
overheating. 

[2] 

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

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

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

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

   
 (d) Suggest another mechanism that occurs so that the seal can lose excess heat on 

a hot day. 
[1] 

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

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

                                                                                                                    [Total: 8 marks] 
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4 Figures 4.1 and 4.2 are photomicrographs taken from 2 different regions of a mammalian  
kidney containing parts of the kidney nephron.  

 
 

                   

 
 (a) Name the region of the kidney from where tissues in Figure 4.1 and Figure 4.2 

come from, stating your reason from the photomicrographs shown above. 
[2] 

   
Figure 4.1: ………………………………………………… 
 
Reason: …………………………………………………………………..……………………... 

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

 
 
Figure 4.2: ………………………………………………… 
 
Reason: …………………………………………………………………………….....………... 

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

    
 (b) Explain how cells in Figure 4.2 are influenced by a hormone in osmoregulation on 

a hot day when active sweating occurs. You should identify the hormone and the 
nephron region(s) in your answer.  

[3] 

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

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

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

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

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

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

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

  [Total: 5 marks] 

Figure 4.1 Figure 4.2 
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5 Figure 5.1 shows one common blood coagulation test - Ivy method of bleeding time. A 
sterilised area of the forearm is selected and pierced with a sterilised scapel at three points. 
Blood is blotted from the three points on a piece of filter paper every 30 seconds until the 
bleeding stops.  
 

 
Figure 5.1  

 
 (a) Describe the events occurring at the three cut sites which caused the bleeding to 

stop.  
[3] 

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

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

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

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

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

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

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

   
 (b) Another series of experiments using the Ivy method of bleeding time were carried out 

on a volunteer at different temperatures.   
 
The results are shown in Table 5.2.  
 

Table 5.2 

temperature of skin / C time taken for bleeding to stop / min 

25.0 15.0 

28.0 13.0 

31.0 10.5 

34.0 8.0 

37.0 6.0 

40.0 20.0 

43.0 33.0 
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  Assuming that the normal temperature of skin is 37.0 C, explain the results 
 

 

  (i) when temperature increased from 25.0 C to 34.0 C;  [2] 

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

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

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

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

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

    
  (ii) at 43.0 C [2] 

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

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

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

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

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

  [Total: 7 marks] 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 | Page 218

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



 

relim/2017 

6 Figure 6.1 shows the cross section of the human umbilical cord under light microscope. 
  

 
 

Figure 6.1 
 

 (a) Identify vessels X and Y and complete the table to compare the blood carried by 
both types of vessels.  
 

[3] 

  
 

name of vessel 
 X: ……………………...……. Y: …………………..…………… 

list 2 materials 

transported in each 

vessel 

 

 

 

 

direction of blood 

flow  

 

 

 

 

 

   
 (b) The Rhesus factor (Rh) is an antigen found on human red blood cells; people who 

have the rhesus antigen are considered Rh positive.   
 

  (i) Explain how two Rh positive parents can have a child who is Rh negative.   [2]  
   

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

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

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

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

….………………………………………………………………………………………… 
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  (ii) The rhesus gene is found on an autosomal chromosome. Using the 
Punnett square for rhesus factor, calculate the probability of a Rh 
negative woman and a heterozygous Rh positive man having a child who 
is female and Rh positive. Show your working. 

[2] 

    

 
 

 
 

 

  

 

 

 

 
 

 

 
 
 
 
 
 

 

  [Total: 7 marks] 
  
7 It is difficult to get rid of dandelions from gardens because small pieces of the roots are able 

to grow into new plants if left behind in the soil, as shown in Figure 7.1.  
 

 
Figure 7.1 

 
 (a) (i)  Explain why the dandelion plants produced this way form clones. [1] 
  

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

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

     
  (ii)  Suggest a reason why the cloned dandelion plants may not be identical in 

appearance. 
[1] 

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

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

     

Man 

Woman 
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 (b) Dandelions that produce seeds without fertilisation are triploid in nature. Triploid 
dandelions are produced through the process known as triploid-diploid reproduction, 
as summarised in Figure 7.2.   
 

 
Figure 7.2 

 
  Complete Figure 7.2 to show the number of chromosomes present at each stage 

of reproduction. 
[2] 

     
   [Total: 4 marks] 
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8 Figure 8.1 illustrates the process of protein synthesis in animal cells.  

 

Figure 8.1 
 

 (a) Complete Figure 8.1 to show 
 

 

  (i) the bases on the DNA template strand; [1] 

     

  (ii) the anticodons on the tRNAs; [1] 

    

 (b) Suggest why sometimes a mutation involving the substitution of a single base in 
DNA may not be harmful to the organism.  

[1]  

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

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

     
 (c) In mammals, the lactase gene is active in infants, but as they mature and drink less  

milk, the gene is ‘switched off’. Some humans, however, continue to produce lactase 
throughout adulthood, a trait known as lactase persistence (LP). Studies have shown 
that the LP trait expression co-evolved with the spread of domestic cattle and dairying 
into Europe.   

 
  (i) Suggest a reason why the lactase gene is mainly active only in infants 

and not adults.  
[1]  

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

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

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

    
 
 

 

 | Page 222

Sm
ile

Tut
or

.sg

Need a home tutor? Visit smiletutor.sg



 

relim/2017 

  (ii) Using your understanding of natural selection, suggest an explanation on 
how lactase persistence (LP) came about in Europe.  

[3] 

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

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

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

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

……………………………….……………………………………………………………

…….………………………………………………………………………………………

……………………………………………….……………………………………………

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

   [Total: 7 marks] 
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Section B 

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

should be answered. 
 
9 A student conducting an investigation at a lake observed a peculiar phenomenon – 

during the day he could see mats of filamentous algae floating on the lake’s surface 
(Figure 9.1); during the night the filamentous algae disappeared.  
 

 
Figure 9.1 

 
He tracked the changes in the distance of the filamentous algae from the lake’s surface 
throughout the day and recorded his results in Table 9.2.  

 
Table 9.2 

 

time distance of filamentous algae from lake’s 
surface / cm  

0600 24.0 

0800 17.5 

1000 9.6 

1200 3.8 

1400 2.5 

1600 8.2 

1800 15.0 

2000 20.8 

2200 22.4 

 
 
 
 

Mats of filamentous algae  
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 (a) Plot the data in the grid provided below.  
 

[4] 
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 (b) Explain the the difference in the distance of the filamentous algae from the 
lake’s surface at 1400 and 2000. 

[3] 

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

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

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

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

……………………………………………………………………………………….………

……………………………………………………………………………….………………

………………………………………………………………………………….……………

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

    
 (c) (i) As part of his ecological investigation, he had to collect samples of 

algae and measured its biomass. Suggest how he could obtain 
accurate biomass readings of the algae. 

[1] 

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

…………………………………………………………………………………….… 

    
  (ii) Sketch, in the axes below, the estimated change in the biomass of 

algae over the course of the year. 
[1] 
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  (iii) He noticed a farm nearby. Describe how aquatic life in the lake would 
be affected by the farm’s excessive use of fertilisers.  

[3] 

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

……………………………………………………………….………………………

…………………………………………………………….…………………………

…………………………………………………………….…………………………

…………………………………………………………….…………………………

…………………………………………………………….…………………………

…………………………………………………………….…………………………

…………………………………………………….………………………………… 

  [Total: 12 marks] 
    
10 Outline the processes and route undertaken by carbon from the time it enters a 

leaf to the time it reaches the alveolar epithelial cell of a rabbit. Your answer 
should include all forms that the carbon is converted to.  

[8] 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  [Total: 8 marks] 
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Either 
11 A man decided to participate in the Sundown marathon. 

 
 (a) Describe the roles of his various respiratory structures during inhalation 

that enable him to increase his running speed. 
[4] 

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

………………………………………………………………………………………….……

…………………………………………………………………………………….…………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

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

    
 (b) The man collapsed while running the marathon and was found to have 

suffered from SCD (Sudden Cardiac Death). He smoked two packets of 
cigarettes and had strong coffee just before the marathon. Coffee contains a 
stimulant called caffeine. 
 
Describe and explain how the man’s actions before the marathon could 
have affected his heart and breathing during the marathon to cause SCD.  

[6] 

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

.………………………………………………………………………………………………

…………………………………………………………………………………….…………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

…………………………………………………………………………………….…………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

………………………………………………………………………………….……………

………………………………………………………………………………….……………

………………………………………………………………………………….……………

………………………………………………………………………………….……………

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

  [Total: 10 marks] 
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Or 
11 Organophosphate pesticides (OPPs) are still widely used in agriculture on vegetables 

and fruits for pest control despite their negative health effects.  
 

 (a) Describe how a person living in an urban environment, with no direct contact 
with OPP, can suffer from OPP poisoning.  

[3] 

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

…………….…………………………………………………………………………………

…………………………………………………………………………………………….…

………………………………………………………………………………….……………

……………………………………………………………………………………….………

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

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

     
 The neurotransmitter Ach is released at the synapse to generate new nerve impulses 

in the next neuron. At the motor-end plate, Ach triggers muscle contraction and must 
be broken down afterward for the muscle to relax rather than remain locked in its tense 
state.  
 
Figure 11.1 shows a synapse releasing Ach.  
 

 

 
Figure 11.1 

 
OPP causes peripheral (sensory and motor) nerve damage as it inhibits 
cholinesterase, the enzyme that breaks down Ach at the synapse.  
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 (b) Suggest and describe what may happen when a person suffering from OPP 
overdose accidentally touches a hot fry pan. 

[7] 

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

…………………………………………………………………………………….…………

…………………………………………………………………………………….…………

…………………………………………………………………………………….…………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

……………………………………………………………………………………….………

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

………………………………………………………………………………………….……

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

  [Total: 10 marks] 
   

 
 

The end 
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