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NAME: NO: CLASS:

ADMIRALTY SECONDARY SCHOOL

.

Admiralty

PRELIMINARY EXAMINATION 2021

SUBJECT . Science (Biology)
CODE/PAPER : 5107/5

LEVEL/STREAM . Secondary 4 Normal (Academic)
DATE : 4 August 2021

TIME :0800h — 0915h

DURATION : 1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

Do not use staples, paper clips, glue or correction fluid.

Write your name, class and register number on the Optical Answer Sheet provided unless
this has been done for you.

There are twenty questions on this paper. Answer all questions. For each question there
are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the Optical
Answer Sheet.

Fill in the Optical Answer Sheet very carefully.

Answers to Paper 5 and Paper 6 must be handed in separately.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
You are advised to spend no more than 30 minutes on Paper 5.

You may proceed to answer Paper 6 as soon as you have completed Paper 5.

Any rough working should be done in this question paper.

The use of an approved scientific calculator is expected, where appropriate.

20

DO NOT TURN OVER THIS PAPER UNTIL YOU ARE TOLD TO DO SO.

This question paper consists of 6 printed pages including this cover page.
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Section A
Answer all questions.

The table below shows three functions of cells. Which row shows the correct
cell for the stated function?

absorption support transport
A red blood cell muscle cell root hair cell
B root hair cell xylem vessel red blood cell
C muscle cell root hair cell xylem vessel
D xylem vessel root hair cell muscle cell

The diagram below shows a single cell organism found in freshwater.
Which part of the cell shows that it is plant-like?

flagellum

cytoplasm

chloroplast

o o0 o »

nucleus

Four identical pieces of potato were treated in two stages as shown. Which
piece of potato will be the most turgid after two hours?

Stage 1 Stage 2

Unboiled Placed in 20% salt solution for two hours
Boiled in water for 10 minutes | Placed in 20% salt solution for two hours

Unboiled Placed in distilled water for two hours

O o w »

Boiled in water for 10 minutes Placed in distilled water for two hours
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4 How does oxygen pass from the alveoli to the blood capillaries in the lungs?

A active transport B diffusion
C evaporation D 0osSMmosis

5 A sample of food is crushed with water and tested. The table below shows the results
of these tests.

test result
Benedict’s test yellow precipitate
biuret test purple colouration
iodine test yellow colour
ethanol emulsion test white emulsion

Which molecules are present in the food?

A  glucose, protein and fat only B fat, starch and protein only
C protein and fat only D  starch and fat only

6 Four test tubes were treated in the following ways as shown in the table. The
suspension in the test tubes becomes clear if the protein is digested.

Which test tube would the suspension become clear most rapidly?

test tube treatment

A 2 cm? of egg protein + 1 cm? of a gastric juice and kept at 0°C

B 2 cm3 of egg protein + 1 cm? of gastric juice + 1 cm?3 of hydrochloric
acid and kept at 35°C

Cc 2 cm?® of egg protein + 1 cm? of gastric juice + 1 cm?3 of sodium
hydroxide and kept at 35°C

D 2 cm3 of egg protein + 1 cm? of boiled gastric juice + 1 cm?3 of
hydrochloric acid and kept at 35" C

7 During which stage of mammal’s nutrition do enzymes act on the food?

A absorption B digestion C egestion D ingestion

www.KiasuExamPaper.com
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8 The diagram below demonstrates the lock and key hypothesis of an enzyme-
catalysed reaction.

e
BT (B (D

Which letters (M, N and O) represent the lock, key and active site?

0

lock key active site
A N M O
B M 0] N
C O M N
D O N M
9 Where is bile made?
A gall bladder B liver
C pancreas D stomach

10 A cross-section of a leaf from a land plant reveals many large spaces between the
spongy mesophyll cells. Which of the following explains the importance of these
spaces?

A  Allows for rapid diffusion of gases between the leaf and the outside air.
B  Allows for transport of food substances to other parts of the plant.

C Allows more light to be absorbed.

D Ensures that the leaf is turgid at all times.

11 Which one of the following statements is not true about a guard cell?

In the presence of light, it becomes turgid to open up the stomata.
It contains chlorophyll.

It is found in the lower epidermis layer.

It takes just one guard cell to create stomata.

OO w>
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12 The diagram shows a section of a heart.

| P S P')/’Qn 1]

Which blood vessel(s) associated with the heart contain(s) oxygenated blood?

A | only B Il only C [l only D | and Il only

13  Which blood vessel carries deoxygenated blood from kidney to the heart?

A hepatic artery B hepatic vein
C renal vein D renal artery

14 The table shows the rates of water absorption and transpiration of a plant.

time 9am | 10am | 11am | 12 pm
rate of water absorption / cm? per hour 15 16 16 17
rate of transpiration / cm? per hour 7 12 16 19

At what time does the plant show signs of wilting?

A 9 am B 10 am C 11 am D 12 pm

15 Plants make carbohydrates by photosynthesis in the leaves. Through which
structure do carbohydrates move out of the leaves?

A chloroplast B mesophyll C phloem D xylem

www.KiasuExamPaper.com
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16 Which component of the respiratory system is supported by a C-shaped cartilage?

A alveoli B bronchus
C larynx D trachea

17 The diagram below shows a section through an alveolus and an associated blood
capillary. At which part is the concentration of carbon dioxide the highest?

A
D
Blood capillary wall
Direction of blood flow

18 Which parts of a flower are required for fertilization?

A carpel and ovule B  ovule and pollen

C petals and anthers D pollen and sepals
19 Where does implantation of a human embryo usually occur?

A cervix B fallopian tube C uterus D vagina

20 On which day of the menstrual cycle would an egg most likely be released?

A Day 1 B Day 7 C Day 14 D Day 28

End of paper
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CODE/PAPER : 5107/6

LEVEL/STREAM . Secondary 4 Normal (Academic)
DATE : 4 August 2021

TIME : 0800h-0915h

DURATION : 1 hour 15 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, glue or correction fluid.

Answer all questions in Section A and any two questions in Section B.

The use of an approved scientific calculator is expected, where appropriate.

In calculations, you should show all the steps in your working, giving your answer at each
stage.

You are advised to spend no more than 30 minutes on Paper 5.

You may proceed to answer Paper 6 as soon as you have completed Paper 5.

At the end of the examination hand in your answers to Paper 5 and Paper 6 separately.
The number of marks is given in brackets [ ] at the end of each question or part question.
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Section A /14
Section B /16

Total / 30
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Section

A

Answer all questions.

1 (a) Draw and label three structures to the outline cell (Fig. 1.1) to make it into a
plant cell. These structures should specifically be found in a plant cell only.

-

nucleus _4@

\_

~

J

(b) State one structural feature of xylem that enables it to carry out its function.

2 A student set up the apparatus shown below and left it for 30 minutes.

WU(%
N

N

o
Tube C

(@) At the end of 30 minutes, it was observed that no changes were seen in both
tube C and tube D. Suggest and explain a possible reason for this.

Fig. 1. 1

sucrose
solution

plastic bag

distilled
water

Tube D

www.KiasuExamPaper.com
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(b) The student decided to carry out Benedict’'s Test on the sucrose solution in the

3

plastic bag in tube C. State the outcome of the test.

3 In the table below, circle the terms that are incorrectly written.

carbohydrate proteins fats
basic unit fructose amino acids fatty acids and
glycogen

4 A student sets up the apparatus shown below to investigate the function of the
stomata. He uses four identical leaves and covers their surfaces with jelly, as labelled

below.

o8 0
leaf A leaf B leaf C leaf D

jellyon jellyon nojelly jellyon

top bottom top
surface  surface and
bottom

Each leaf is weighed. The leaves are left for four hours, then each leaf is weighed

again.

Arrange the leaves in order of decreasing weight:

(most weight loss)

www.KiasuExamPaper.com
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(least weight loss)
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5

Fig. 5.1 shows the change in concentration of undigested carbohydrate as a piece

of food passes through the alimentary canal.

concentration
of undigested
carbohydrates
(arbitrary units)

(@) Suggest why the amount of undigested carbohydrates remained almost

Mouth

[ e -

Oesophagus
Stomach

Small
intestine

Large

intestine

position along the alimentary canal

constant in the stomach.

(b) Complete the graph above for the small and large intestines by continuing the

dotted line.

Fig. 5. 1

(c) In which organ will absorption of food occur?

www.KiasuExamPaper.com
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Section B
Answer any two questions

6 In the experimental set-up in Fig. 6.1, the Elodea was immersed in a beaker. An
inverted funnel and test-tube were arranged to capture a gas that was given out by

the plant.
gas
° water and sodium
hydrogen carbonate
o / solution
funnel -1
N o <: light
(+]
Elodea ——
Fig. 6.1
(a) State the word equation for photosynthesis.

(b)

(c)

(d)

....................................................................................................... [1]
Identify the gas collected in the test-tube.
....................................................................................................... [1]
Suggest the purpose of the sodium hydrogen carbonate solution in the beaker.
........................................................................................................ [1]
If the light source was removed, would there be any gas collected in the test-
tube? Explain your answer.
......................................................................................................... [2]

www.KiasuExamPaper.com
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(e)

(f)

(9)

6

At the end of the experiment, the stem of Elodea was cut and observed under
the microscope. In the diagram below, label the xylem.

A section of the Elodea leaf was then prepared and observed under the

microscope. Which part of the leaf would you observe high number of
chloroplasts?

Briefly explain why most forms of life are completely dependent on
photosynthesis.

www.KiasuExamPaper.com
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7 Two students, X and Y, carried out an investigation to determine the effect of exercise
on their pulse rates. They each performed 5 minutes of vigorous exercise. The table
shows their pulse rates.

minute intervals after exercise
before

exercise 1 2 3 4 5 6
pulse rate of
student X 80

pulse rate of 64 109 80 65 64 64 64
studentY

155 124 102 88 80 80

(@) Use the data to plot the pulse rates of each student after exercise. Draw two
curves of best fit.
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(b) Pulse rate refers to the number of times the heart beats per minute. State one
reason why exercise caused an increase in pulse rate.
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(c)

(d)

(e)

8

What type of respiration is mainly occurring when the students are doing the
vigorous exercise? Explain your answer.

In the midst of the investigation, student X was seen breathing hard. This led to
student Y jokingly commenting that he is as unfit as a smoker. State one
component of a tobacco smoke and its effect on health.

At the end of the exercise sessions, both student complained of sore muscles.
What could have caused this soreness?

www.KiasuExamPaper.com
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8 The diagram shows a test tube containing human blood that has been left to stand for

about an hour.

(@) Complete the boxes A, B and C in the table below.

Appearance
(not to scale)

a pale yellow fluid

©
©

&)

Blood
component
A
B
C
D platelets

Q=
~2% 1%

(b) Describe how the structure of blood component B allows it to do its job well.

(c) Both blood components C and D are part of the immune system. Describe how

they each contribute to protecting the body.

(d) How would blood taken from a wound infected with bacteria be different from
blood taken from a healthy part of the body?

END OF PAPER
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Section A [20 marks]
Answer all the questions

Which of the following correct describes the organisation of structure X, Y and Z?

X Y Z
A organelle cell tissue
B tissue organ cell
C organ cell tissue
D cell tissue organ

Visking tubing is a partially permeable membrane.
A Visking tubing containing a concentrated sugar solution is weighed and placed in
distilled water, as shown.

beaker

Visking tubing

containing distilled
concentrated i water
sugar solution X )

After two hours the Visking tubing is removed and re-weighed.
What happens to the mass and why?

It decreases because sugar moves out.
It decreases because water moves out.
It increases because sugar moves in.
It increases because water moves in.

oo w>»

5107/05/8/21
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The diagram shows four cells that contain oxygen molecules.
The dots in the cell are oxygen molecules. The oxygen concentration in each cell is
different.

In which direction do the oxygen molecules diffuse?

oxygen
molecule

A sample of food is crushed with water and tested. The table below shows the results
of these tests.

test result
Benedict’s test blue solution
lodine test blue-black colouration

Which molecule(s) is/are present in the food?

glucose and protein
glucose and starch
protein only
starch only

oo w>»

Four test-tubes contain starch solution and salivary amylase. They are placed in water
baths at different temperatures and provided with different pHs, as shown in the table.
After 30 minutes, iodine solution is added to each tube.

In which test-tube do the contents remain yellow-brown?

temperature / °C pH
A 35 25
B 35 6.9
C 75 2.5
D 75 6.9

[Turn over
5107/05/8/21
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During which stage of a mammal’s nutrition do enzymes act on food?

absorption
digestion
egestion
ingestion

OO w>»

Structure P produces a greenish-alkaline liquid. Structure Q produces an enzyme that
digests protein.

Which row correctly identifies structures P and Q?

P Q
A gall bladder pancreas
B liver gall bladder
C liver pancreas
D pancreas liver

Which of the following blood vessels transport glucose from the small intestine to the
liver?

hepatic artery
hepatic capillary
hepatic portal vein
hepatic vein

OO mw>»

What is the function of chlorophyll in green plants?

A It converts glucose into energy.

B It converts light energy into chemical energy.
C It synthesises protein.

D It synthesises starch.

[Turn over
5107/05/8/21
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10 The diagram shows the arrangement of cells inside a leaf of a green plant.

I

FONSE

D(-.) \‘](-.J (-)g

Which cells will be stained blue-black with iodine solution?

A 1 and 4 only

B 2 and 3 only
C 1,2and 3
D 2,3and 4
11 The set-up shows the rate of movement of the air bubble.
leafy shoot
air bubble
water

What is measured by the rate of movement of the air bubble?

rate of osmosis

rate of photosynthesis
rate of respiration

rate of transpiration

OO m>»

[Turn over
5107/05/8/21
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12

13

14

15

What is translocation?

The transport of water in the phloem tissue.
The transport of food in the phloem tissue.
The transport of water in the xylem tissue.
The transport of food in the xylem tissue.

oo w>»

Which of the following statements about the blood capillary is true?

A It has valves.

B It has a large lumen.

C It has one cell thick walls.
D It has a thick muscle layer.

Which artery takes blood to the muscles of the heart wall?

A coronary
B hepatic

Cc pulmonary
D renal

The diagram shows the left side of the heart and its valves.

s R
S

valve J

Which row shows the state of the valves when the atrium is contracting?

valve H valve J
A closed closed
B open closed
C closed open
D open open
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16

17

18

19

A boy feels pain and tiredness in his legs after running to school.

What is the possible cause of this?

A Glucose has turned to glycogen in his legs.
B Lactic acid has accumulated in his muscles.
C The exercise has increased his pulse rate.
D Urea has formed in his blood.

Which route is taken by air passing into the lungs of a human?

oo w>»

alveolus = trachea - bronchus
bronchus = alveolus - trachea
trachea - alveolus - bronchus
trachea - bronchus = alveolus

A plant stem was dissected into several different tissues. Each tissue was tested for
the presence of starch, protein and reducing sugar. The results are shown in the table.

Which one represents the xylem?

v’ = substance present
x = substance absent

starch protein sugar
A v x v
B v x x
C x v v
D X x x
key:

The following table shows the effect of exercise on the rate and volume of breathing.

breathing rate / breaths volume of each breath /
per minute cm?®
At rest 12 500
After exercise 24 1000

Find the increase in volume of air entering the lungs per minute caused by exercising.

oo w>»

1000 cm?
6000 cm?
18000 cm?
24000 cm?
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20 Which is most likely to lead to HIV infection?

kissing closed mouthed

living in crowded conditions
unprotected sexual intercourse
vaccination using a clean needle

OO w>»

-End of Paper 5-
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Section A [14 marks]

Answer all the questions in the spaces provided.

Fig. 1.1 shows a section through an alveolus and a nearby capillary in a human lung.

atmospheric
air

wall of alveolus

capillary wall

(@) Using information in Fig. 1.1, describe how the structure of the alveolus enables rapid
movement of oxygen from the air into blood.

(b) State another substance that is exchanged between the blood and the air inside the
alveolus.
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2 Fig. 2.1 shows a healthy plant and the same plant a few days later. The plant has wilted. o

healthy plant wilted plant
Fig. 2.1
(@) Suggest one environmental factor that caused wilting of the plant in Fig. 2.1.
................................................................................................................ [1]
(b) Describe the process of wilting.
................................................................................................................ [2]
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Table 3.1 shows some information about the blood of four students.

Student J is healthy.

Students K, L and M suffer from ill health.

(a)

(b)

(i) Identify the student who has blood which takes an unusually long time to clot.
student ................

(ii) Identify the student who becomes exhausted very quickly when running a short

distance.

student ................

Suggest why student L suffers from frequent infections.
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blood component

3
numbers per mm J K . "

(healthy)
nLerﬁbb;?SO?):ﬂ:frég 8 million | 5 million | 8.1 million | 8 million
imoere por mnd | 8600 | 8700 | 8500 | 8600
nﬁﬁ%(érpsl?)t::e;]srés 250000 | 245000 246000 150000
Table 3.1
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A student puts a piece of water plant in a test-tube containing sodium hydrogencarbonate | ... .
solution. uee

A lamp is placed 70 cm away from the test-tube. The lamp is switched on. The student waits
for 3 minutes and then counts the number of bubbles produced in 30 seconds.

sodium hydrogencarbonate

solution
TRINEE
bubbles | f
lamp stop watch
[ | water plant
t
ruler 70 cm

She then repeats the experiment and varies the distance between the lamp and test-tube.
The results of this investigation are shown in Fig. 4.1.

45
40 -

35 -
number of
bubbles 30
produced 25

20
15
10
5
0 10 20 30 40 50 60 70
distance of light from plant / cm

Fig. 4.1
(@) (i) Name the process taking place in the water plant that requires light energy.

......................................................................................................... [1]
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(ii) Explain why the number of bubbles produced per minute decreases as the | ../ 5.«
distance between the lamp and the water plant increases. uee

......................................................................................................... [1
(b) Sodium hydrogencarbonate adds carbon dioxide to the water in the test-tube.
Suggest and explain why the student uses sodium hydrogencarbonate solution rather
than just distilled water.
................................................................................................................ [2]

End of Section A
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Section B [16 marks] Exammers
Use

Answer all questions from this section in the spaces provided.

A student measures the rate of a reaction catalysed using a protease enzyme at
temperatures up to 40°C.

The results of the investigation are shown in the graph.

A

rate of
reaction

0 20 40 60 80
temperature / °C

(@) Suggest what these results show about the effect of temperature on the rate of this
reaction.

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

(b) The student continues to measure the rate of this reaction at temperatures up to 80°C.

(i)  On the graph, sketch how you would expect the line to continue from 40°C to [1]
80°C.

(ii) Use your knowledge of enzymes to explain why the rate of reaction follows the
graph line you have drawn.

......................................................................................................... 2]

[Turn over

5107/06/8/21

www.KiasuExamPaper.com
43



(c)

(ii)

Name the substrate and the product of the protease enzyme in this investigation.

SUD S At e

PrOAUCT oo

The student repeats the investigation using the enzyme, amylase. She observes
that the rate of reaction remains zero.

Explain why amylase could not act on the substrate used in the investigation
above.
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6

Fig. 6.1. shows some dried and fresh chillies.

dried chillies fresh chillies

Fig. 6.1
(a) Dried chillies are rehydrated by soaking in water over several hours.

Define the process by which water molecules move into or out of a chilli plant cell.

(b) Dried chillies are made by leaving fresh chillies to dry in the sun.
Water is lost from the cells as a result.

Draw a diagram of a cell from a dried chilli. Label the following in your drawing:
i.  nucleus,
ii. cell surface membrane
iii. vacuole
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(c)

10

A student weighs 3 dried chillies and puts them into a dish containing dilute salt
solution.

After one hour, the chillies were removed, blotted dry and reweighed.

The results are shown in Table 6.1.

mass of chillies before being placed in salt solution / g 4.0

mass of chillies after being placed in salt solution / g 6.6

Table 6.1

State and explain what can be done to further increase the mass of chillies after being
placed in salt solution.

statement

End of Section B
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Broadrick Secondary School
4N(A) Prelim Examination Science Biology (5107)
Marking Scheme — AFTER REMOVAL OF CLT (REPRODUCTION) — 1 AUG

Paper 5: Multiple choice questions (20 marks)

1 2 3 4 5 6 7 8 9 10
D o) A D B B c c B D
11 12 13 14 15 16 17 18 19 20
D B c A c B D 