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Section A

Answer all questions.

Fig. 1.1 and Fig. 1.2 show the sections of alveoli and a villus respectively.

epithelial
cells of
alveoli
blood
capillary
blood
red blood cell capillaries
Fig. 1.1 Fig. 1.2

(@) With reference to Fig. 1.1, describe one adaptation of an alveolus with respect to its
function.

............................................................................................................. [1]
(b) Cell A contains numerous small finger-like projections from the cell membrane.

Name these projections.

............................................................................................................. [1]
(c) Structure B absorbs nutrients from the lumen of the small intestine.

Name structure B.

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

(d) Name the substances that are absorbed into the blood capillaries of the alveoli and
the villi.

blood capillaries of the alveoli: ........ ..o
blood capillaries of the Villi: ...... ... [2]

[Total: 5]
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Fig. 2.1 shows a section of a mammalian heart.

valve X

-

Fig. 2.1

(a) Describe one structural difference in the walls of vessels A and B.

............................................................................................................. [1]
(b) On Fig. 2.1, draw arrows to show the flow of blood inside the heart. [1]
(c) Name valve X and explain its significance during ventricular systole.

............................................................................................................. [2]
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(d) Table 2.1 shows the cardiac cycle of a healthy man at rest.

Table 2.1
time /s at rest during exercise
atrium ventricle | atrium ventricle
legend:
| | relaxation |
0.4-0.5
0.5-0.6
0.6 -0.7
0.7-0.8

09-1.0
10-11
11-1.2

(i)  Calculate the heart rate of the man at rest. Show your workings clearly.

heartrate: ......................... beats / minute [1]

(i) In Table 2.1, shade the relevant boxes to suggest how the cardiac cycle of the
man will be like during vigorous exercise. [1]

[Total: 6]
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3 (a) Fig. 3.1 shows a nephron and the blood capillary surrounding it.

» b :;\7 \\\’:':; ~ bIOOd
L capillary
(S e
Bowman’s @ i
capsule

,/B

.

T
Fig. 3.1
(i)  Name structures A and B.
A
B [2]

(i)  Some substances in A are forced out into the Bowman’s capsule of the nephron.

Explain how these substances are forced into the Bowman’s capsule.
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(b) Fig. 3.2 shows a type of dialysis where the dialysis fluid enters the abdominal cavity.
Exchange of materials will take place across the membrane that surrounds the
abdominal cavity. This removes the waste products from the blood. After a few hours,
the used fluid is drained out of the cavity, and fresh fluid will re-enter the abdominal

cavity.
YN
[ \
\
|
) )
/ \ fluid
|
membrane %'~. II

surrounding the —__ \‘.
abdominal cavity

abdominal \ '
cavity | 1
Fig. 3.2

Suggest why the fluid must be changed after a few hours.

[Total: 6]
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Fig. 4.1 shows a submerged aquatic plant known as bladderwort. Bladderworts thrive in
aguatic environments that are poor in nutrients. To ensure their optimal development, they
have evolved to be carnivorous in nature. The outer cells around the entrances of the
bladders of the plant secrete a sticky mucus, which traps and then digests small water

animals such as water fleas.

green
leaves

water flea undergoing
digestion

A S — . water flea

— bladder entrance
‘&’

¥

bladder
Fig. 4.1

(&) Write the chemical equation of the process that allows bladderworts to obtain

carbohydrates.

(b) Name the elements of the carbohydrates formed in (a).

(c) The nutrients obtain from the digestion of the water fleas enable bladderworts to
develop optimally in the aquatic environment.

Suggest how the digestion of water fleas ensures the optimal development of

bladderworts.

Tanjong Katong Girls’ School

[Total: 5]
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Fig. 5.1 shows a setup to investigate transpiration of a plant.

hé
I

‘gt\/L plant
Qe

plastic bag
pot of soil

. electronic balance

Fig. 5.1

The setup was placed under different environmental conditions. Table 5.1 shows the data
collected.

Table 5.1
environment air temperature | humidity | rate of transpiration
condition movement /°C ! % / gh't
A still air 30.0 65.0 9.8
B still air 30.0 80.0 4.7

(@) Account for the difference in transpiration rates between environment conditions A
and B.

............................................................................................................ [3]
(b) Suggest a limitation to the setup in measuring the rate of transpiration

............................................................................................................ [1]
(c) Suggest the significance of the plastic bag in the setup

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

[Total: 5]
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6 Fig. 6.1 shows how a molecule of mMRNA is formed from a molecule of DNA.

T T
[AQTTTARTCOACEAT DNA
bt AL L ELTL LT BT
process A
AU G A4y agob6CUA MRNA
Fig. 6.1
(a) Describe the structure of a DNA molecule.
............................................................................................................. [3]
(b) On Fig. 6.1, circle the DNA template. [1]
(c) Name process A and state the location of the cell that process A is occurring in.
PO S Al e
Cell IOCALION: .. e [2]

[Total: 6]
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7  Fig. 7.1 shows the interactions of organisms in a pond habitat.

sun

heron eating
small fishes

snails eating
pondweed
pondweed

water lily small fishes
eat snails

Fig. 7.1

(@) Using information from Fig. 7.1, construct a pyramid of biomass comprising of three
trophic levels.

[2]
(b) Explain why food chains rarely go beyond 5 trophic levels.
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(c) Due to excessive leaching of fertilisers into the pond from a farm nearby, a thick layer
of algae was formed on the surface of the pond. Within days, after the formation of
the algal layer, dead fishes were seen floating on the surface of the pond.

(i)  State the process that results in the condition of the pond.

(i)  Explain how the appearance of the layer of algae results in the death of the
fishes.

[Total: 8]
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8 A species of butterfly displays two variations of wing pattern phenotypes. Fig. 8.1 shows
the two different phenotypes displayed by this species.

Fig. 8.1

When the two types of butterflies are crossed, they produced different outcomes of
offspring.

Table 8.1 shows the different outcomes of offspring from two types of crosses, C1 and C2.

Table 8.1
cross arent butterflies offspring number
P type A type B
C1 68 g2
c2 0 150

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024
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(&) With reference to Table 8.1, determine which type, A or B, is the dominant phenotype.
Explain your answer.

............................................................................................................. [2]
(b) Explain how cross C1 can produce the results shown in Table 8.1.

............................................................................................................. [3]
(c) State the type of variation shown in this species of butterfly.

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

(d) Suggest how the variation in wing pattern phenotype might have been developed in
this species of butterfly.

[Total: 9]
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(@) Fig. 9.1 shows the emissions of carbon dioxide worldwide from 2005 to 2023.
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Fig. 9.1

(i) Describe the change in carbon dioxide emission from 2005 to 2023.

(i) State two human practices that contribute to the change in carbon dioxide
emission shown in Fig. 9.1.
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(iif)  Using your knowledge of recent world events, suggest what would have caused
the change in the carbon dioxide emission from 2019 to 2020.

(b) Pollution is the process by which harmful substances, or pollutants, are added into
the environment, making it undesirable or unfit for life.

Although carbon dioxide is not considered as an air pollutant, the concentration of
carbon dioxide in the atmosphere has significantly increased due to human activity.

Explain the effects of carbon dioxide pollution on the environment.

[Total: 10]
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10 In commercial production of apple juice, after the apples are chopped and grinded to a
pulp, the enzyme pectinase is added to speed up the process of extracting the juice.
Pectinase breaks down pectin, a polysaccharide component found in the cell walls of plant
cells, to result in a higher yield of apple juice.

Fig. 10.1 shows how the final product is obtained. The apple pulp is added to a gel
containing pectinase. The extracted apple juice will flow through the gel and is collected at
the bottom.

apple pulp added

pectinase-gel
——t—— compound

tap to control
flow rate

final product

Fig. 10.1

(@) Suggest why reducing the flow rate of apple pulp through the tap would result in an
increase in the yield of the final product.

Table 10.1 shows the yield of apple juice over a range of reaction temperatures for

pectinase.
Table 10.1
temperature / °C apple juice yield / cm?
20 28
30 50
40 64
50 88
60 22
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(b) Draw a graph to show the relationship between temperature and apple juice yield. [4]

Tanjong Katong Girls’ School Sec 4 Preliminary Examination 2024



18
(c) Explain the change in apple juice yield between 20 °C and 50 °C.

[Total: 10]
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Section B

Answer one question from this section.

11 Infectious diseases can be caused by organisms such as bacteria, viruses, fungi or
parasites.

(a) Discuss on how infectious diseases can be transmitted.
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(b) The World Health Organisation reported that in 2022, the global number of people
living with HIV was 39.0 million, compared to 26.6 million in 2000.

Explain the effect of HIV on human body and suggest why it is difficult to control the
spread of HIV.

[Total: 10]
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12 Flowering plants reproduce sexually through a process called pollination.

(@) Discuss on the advantages and disadvantages of self-pollination over cross-
pollination.
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(b) Successful pollination will often lead to fertilisation.

Outline the events that occur after pollination that will lead to fertilisation.

[Total: 10]
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