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Section A

Choose lhe conect answer and shade your choice in soft pencil on the Answer Sheet.

1. Which are the examples of matter?

I
tr
III
IV

air
light
sound
water

A I and IV only
B tr and III only
C I, tr and III
D tr, T] and IV

2, Which statement best shows that blue copper ([) sulfate solution is a mixture?

A Copper (II) sulfate is made of three elements.
B Copper (ll) sulfate solution is blue in cplour.
C No heal or light is involved when copper (II) sulfate is dissolved in water
D When heated strongly, the blue solution leaves behind a white residue.

3. Which statement is true about the Periodic Table?

A Elements in the Periodic Table are categorised into seven groups.

B Elements in the Periodic Table are arranged according to their nucleon number.
C Elements with similar chemical properties are placed in the same group.

D The properties of the elements in the Periodic Table are changed gradually from non-
metals to metals as they move from left to right of a period.

4. The table shows the colours of four solids (W, X, Y and Z) and their solubilities in water.

solid colour solubility
w qreen insoluble
x green soluble
Y white insoluble
z white soluble

A mixture containing two of the solids is added to excess water, stirred and filtered.
A colourless filtrate and a green residue are obtained.

Which two solids are present in the mixture?

A WandX
B WandZ
C XandY
D XandZ

FCSS S2E/ Science/ EOY 2021
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The diagram below shows the results of a chromatography experiment carried out using

four different coloured dyes in water.

What can you deduce from the results shown above?

A The black dye is made up of green and blue dyes.

B The blue dye is made up of green and black dyes.

C The green dye is made up ofa compound.

D The red dye is insoluble.

6. Which molecule has the greatest number of atoms?

5.

7

A CoHo

B KzCrzOt
C KMnOn

D XeFr

cystic fibrosis is a genetic disorder that is passed down from one generation to the next

ltcausespersistentlunginfectionsandlimitsaperson'Sabilitytobreatheovertime.

which structure is responsible for the inheritance of this disorder from the person's

parents to the child?

A chromosome
B cytoplasm
C mitochondrion

D ribosome

S2E/ Science/ EOY 2021
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8. The diagram shows a single cellfrom an organism @lled Spitogyn.

cytoplasm chloroplast cellwall

vacuole

cytop mrc

strand

Which structures in Spirogyra are also found in root hair cells?
Leqend:
{ yes
,no

A force was applied to hammer a nail into a wall. The sharp end of the nail has a cross
sectional area of 0.0005 m2. lf the pressure exerted on the sharp end of the nail is
300 000 Pa, what was the force appfied to hammer the nail?

A 0.15 N

B 60N
c 150N
D 6 000 000 000 N

A
B

c
D

9
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10. The flgure shows a bicycle wheel moving right by rotating in a clockwise direction.

direction of motion

.--r+

ln which direction is the frictional force acting on the bicycle wheel?

A<-

11. During a Vertical Marathon, a climber climbs stairs to the rooftop and his time is recorded.

Which information are needed to calculate the work done by the climber?

I average speed of climb

tr height of building

Itr weight of climber

A Iand tronly
B I and III only
C tl and tll only

D I, ll and III

l2,Amarbleisbeingreleasedfromrestatthetopofaslopeasshowninthediagrambelow.
At which point will its kinetic energy be the maximum?

SzE/ Science/ EOY 2021
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13. A ray of light is dir€cted onto a mirror that is tilted at an angle of 20" from the table as
shown in the diagram.

mtrror

20"

table

What is the angle of reflection?

A 20" B 30" c 50. D 60.

14. The ray diagram shows the path of light as it travels through three media P, Q and R.

Which statement correctv describe about the optical densities of the three media?

A Q is denser than P.
B R is less dense than Q.
C R has the largest density.
D P has the lowest density.

15' A boy is standing 2.0 m in front of a plane minor. His cat is sitting 3.0 m behind him. lf the
cat walks 1.5 m towards the mirror, how far is the boy away from the cat's image in the
minor?

A 3.5 m
B 5.0 m
C 5.5 m
D 7.0 m

S2E/ Science/ EOY 2021
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16. The diagram below shows the dispersion of light through a prism'

Which statements regarding the dispersion of light are correct?

I
II

Itr
tv

Dispersion of light is a result of refraction.

Light is separated because the speed of light dectreases.

Only triangular prism can separate the light.

When the light is separated, they cannot be recombined.

A landU
B I and Itr
C Il and lll
D [] and tV

'17, The diagram shows a bimetallic strip used in a fire alarm'

battery

fire
alarm

rnetal strip Y

metal strip X

Which situation will result in the ringing of the fire alarm bell in the event of a fire?

A when metalX expands atthe same rate as metal Y

B when metal X expands more than metal Y

C when metal Y expands more than metal X

D when the wires contract and becomes shorter

S2E/ Scfence/ EOY 2021
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18. Aluminium foils are often used to wrap food to be cooked in barbecue fire. The aluminium
has a shiny side and a dull side. How should the aluminium foil be wrapped around the
food and why?

A The dull side shouh be on the inside because it is a better conductor of heat than the
shiny side.

B The dull side should be on the inside because it is a better absorber of radiation.
C The shiny side should be on the inside because it allows convection current to be set

up.
D The shiny side shouH be on the inside because it is a good reflector of radiation and

can reflect the happed heat back into the food.

19. An electric heater has a power rating of 1500 W. lf the cost of one kilowatt hour (kWh) of
electricity is 20 cents, what is the mst of using the heater for 7 hours?

A $ 0.s0
B $ 1.40

c $ 2.10
D $ 10.50

20. The diagram illustrates an overbaded wall socket. This is considered an ebctrical hazard,
which can lead to a fire.

Which statement best explains why this can cause a fire?

A The current will be too large.
B The fuse will blow.
C There will be short circuit.
D The total voltage will increase.

S2E/ Science/ EOY 2021
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21 When heated, copper(Il) carbonate undergoes the following reaction'

coppe(tr) carbonate ) coppe(tr) oxide + Garbon dioxide

Which type of reaction does the word equation represent?

A combination
C decomposition

B combustion
D oxidation

22. Hydrochloric acid can react with both magnesium metal and magnesium carbonate. ln

what way are both the reactions similar?

A Both reactions produce the same gas which extinguishes the lighted splint with

"pop'sound.
B Both reactions produce the same salt.

C Both reactions produce water as the end product.

D Both reactions require the use of heat energy to proceed.

23. The burning of fossil fuels can release a gas called sulfur dioxide, which is considered to

be a pollutant.

which of the following is a harmful etfect of sulfur dioxide on the environment?

A lt causes acid rain.

B lt causes respiratory Problems.
C lt contributes to globalwarming'

D lt reduces the rate of photosynthesis.

24. The diagram illustrates the chemical digestion of fats into substances w and x by

enzyme T.

x

Which row conectly rePresents T' W and X?

SzE/ Science/ EOY 2021
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A plant shoot is left in a beaker of ink solution for several hours. A section of the stem was
then cut.

Which diagram conectly shows the cross-section of the plant stem?

B plant stemplant stem

area stained by ink
area stained by ink

o
plant stem plant stem

area stained by ink area stained by ink

26. The diagram shows the double circulation of blood.

Which row conectly identifies the blood vessels labelled 1 to 4?

52E/ Science/ EOY 2021
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A

c

4

3

A
B
c
D

o
o

0 o I
o

0 a

q
o

e o

other parts of
the body

'1 2 2 4
artery
artery
vein
vein

artery
vetn

artery
vein

vetn

atlery
vein

artery

vein
vein

artery
arlery
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27 The blood counts of a healthy man (X) and one with a blood disorder (Y) are shown below

Which is the likely conclusion that can be drawn from the data about man Y?

A lndividual Y is unable to clot his blood.

B lndividual Y is very vulnerable to infections.

C lndividual Y is likely to suffer from diabetes.

D Individual Y is suffering from low blood pressure.

28. The diagram shows part of the male reproductive system.

Which part transports sperms and urine out of the male body?

29. Which statement about AIDS is incorrec-t?

c

D

A

B

A AIDS can be passed from an infected mother to her child during pregnancy'

B AIDS can be spread by kissing an infected person'

c AIDS can be spread through blood transfusion from an infec'ted person'

DUseofspermicideduringsexualintercoursecannotpreventthespreadofAIDS.

S2E/ Science/ EOY 2021
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30. The diagram shows the side view of the female reproductive system.

ln which part, do fertilisation and implantation take phce?

1

2

3

A
B

c
D

fertilisation implantation
1

1

2
3

2

3
1

2
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Section B

Answer alt questions in the spaces provided.

Vemier calipers are used to measure lengths.

calipers are used to measure the external diameter of the boiling tube as shown in Fig. 1.1.

boiling tube

Fig.'1.1

(a) The glass boiling tube has an internal diameter of 24 mm'

(i) Determine the external diameter d of the boiling tube'

d= mm t1l

(ii) Calculate the thickness f of the glass wall of the boiling tube'

t= mm t1l

d

S2E/ Science/ EOY 2021

PartnerlnLearning
151

24mm

51
0.1mm

10
mm

4030200

FCSS [Turn Over



BP-153

14

(b) A measuring cylinder contains water as shown inFig.2.2. The boiling tube is then placed
in the measuring cylinder as shown in Fig. 2.3.

cm3

Fig.22 Fig.2.3

(i) Determine the volume V of glass used to make the boiling tube.

cm3 tll

(ii) The mass of the boiling tube is 33.5 g.

Calculale the density D of the glass used to make the boiling tube.

cm3

275

S2E/ Science/ EOY 2021
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2. Fig. 2.1 shows representations of elements, compounds and mixtures.

8s
pgt

a

Fig.2.1

Choose the letter(s) on the diagram which represent(s)

(a) a solid element,

(b) a compound,

(d) oxygen molecules

S2E/ Science/ EOY 2021
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3. Fig- 3.1 represents the nuclei of five different atoms F, G, H, J and K. The letters do not
represent the actual symbols of the elements.

proton

neutron

H

Fig.3.1

Choose the letter which represenls

(a) an atom which has a nucleon number of 6,

(b) two atoms which represent the same elemenl,

(c) an atom which has 2 electrons,

(d) a hydrogen atom. t41

(e) The protons in the atom carry positive charges

Explain why an atom has no overall charge.

Key

o
o

KJGF

t11
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4. A man is climbing a mountain as shown in Fig. 4.1.

I climber

mountain

Fig.4.l
(a) complete the main energy conversion which takes place when the man climbs from the

valley to the top of the mountain.

chemicalenergY ------> -------|
t1I

(b) On the mountain, the climber sees some ice melting'

(i) State the meaning of the term mefting point.

tll

(ii) When ice mehs, it forms liquid water'

Describe how the anangement and movement of water particles change during

melting.

lzt

(iii) ls the metting of tce a chemical or physical change? Explain your answer.

t1l

S2E/ Science/ EOY 2021
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5. Fig. 10.1 shows a simple circuit set up to investigate the electrical properties of a lamp.

switch

ammeter

lamps

Fig. 5.1

(a) On the space provided in Fig. 5.2, use the conect circuit symbols to complete the circuit
diagram for the circuit arrangement shown in Fig. 5.1.

Fig.5.2

S2E/ Science/ EOY 2021
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(b) The resislance of the variable resistor is reduced.

State the effect this will have on the brightness of the two lamps'

Give a reason for Your answer.

t1l

(c) A student investigates the current through one of the lamps as she varies the potential

difference or vottage across the lamp.

(i) on the circuit in Fig. 5.2, draw the symbol of the electrical component that will

allow the potential difference across the lamp to be measured' 11l

(ii)StatethecurrentandthepotentialdifferenceshownonthemetersinFig.5.3.

Fig.5.3

cunent = A

potential difference = V 12]

S2E/ Science/ EOY 2021
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(d) The student canies out an experiment.
Fig. 5.4 shows her resufts are plotted as a graph.

3

cunenu A

4 a 12 16

potential difference/ V

FIg.5,4

Use the graph to describe how the cunent through the lamp filament changes as the
potential difference across the filament increases.

t11
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6. orygen and carbon dioxide are exchanged between the air sacs in the lungs and their

neighbouring blood vessel.

Fig. 6.1 shows an air sac with a neighbouring blood vessel'

wall of alveolus

ai

capillary
wall

red
blood cells

capillary

air sac

blood plasma

Fig.6.1

(a) Name the process by which oxygen and carbon dioxide molecules move between the

air sac and the blood vessel.

t1l

(b) Describe and explain the nel movement of oxygen molecules between Y and X, through

the process mentioned in (a).

l2l

x

52E/ Science/ EOY 2021
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(c) Red blood cells from humans are placed into two test-tubes A and B.

Test-tube A contains a dilute sah solution and test tube B contains distilled water.

A sample is taken from each test-tube and viewed using a microscope

The results are shown in Fig.6.2.

red bbod cells
in tesl tube A

red blood cells
in test tube B

Fis. 6.2

(i) When the samples are examined under microscope, it is observed that the red

blood cells in test tube A remain circular biconcave in shape, but the red blood
cells in test tube B become burst. This is caused by a process known as osrnosis.

Define osmosrs.

t11

(ii) Explain why lhe red blood cells in test-tube B burst.

S2E/ Science/ EOY 2021
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7. Fig. 7.1 shows a diagram of the alimentary canal.

F

gall bladder

Fig.7.l

(a) Use the lette(s) in Fig.7.1 to complete Table 7.1.

Table 7.1

A

B

cD

{unction organ(s)

absorption of water and mineral salts

digestion of protein and

t2)

S2E/ Science/ EOY 2021

PartnerlnLearning
161

FCSS [Turn Over

23



BP- 163

24

(b) Gallstones are hard crystab which can sometimes form abnormally in gall bladder which
is shown in Fig. 7.1. They can c€luse severe pain and blockage. As a resuh, surgeons
often remove gall bladder to reduce the risk of infections.

Explain how the removal of gall bladder will affect the digestion of fats.

l2l

(c) The frtness trainers always take protein powder as their pre- and post-workout

supplement.

Describe the digestion and absorption of protein molecules along lhe human alimentary
canal.

t41
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Section C

Answer all questions in the spaces provided'

8. Fig. 8.1 shows the apparatus used in a titration experiment to add solution of hydrochloric acid

to potassium hYdroxide '

burette

conical flask

hydrochloric acid

potassium hydroxide

Fig.8.l

20.0 crn3 of potasslum hydroxide solution is fiansfened to a conical flask'

The temperature of this solution is measured and recorded.

A 2.0 cm3 portion of dilute hydrochbric acid is run into the conical fhsk. The mixlure is stirred

and the highest temperature reached is measured and recorded'

Seven further 2.0 cm3 portions of hydrochloric acid are added. Each time the mixture is stirred

and the temperature is measured and recorded.

(a)Nametheapparatusthatshouldbeincludedinthesetuptomeasuretheresufts.

I1l

6
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(b) The results for this experimenl are shown in Table 8.1 .

Table 8.1

Four points have been plotted on the grid in Fig. 8.2 and a best-fit line has been drawn.

(i) On the grid, plot the remaining four points. Mark each point with a cross (x). tll

(ll) Draw a best-fit line for these four points. Extend this line to intersect (cross) the line
already drawn. t1l

35

u
33

32

31

30
lemperalure

of the

mixture / 'C

2

2

4.0 6.0

Fis. 8.2
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(c) The acid and the alkali exactly neutralise each other at the pointwhere the two graph lines

intersect (cross).

(i) From your graph, determine the volume of hydrochloric acid required to exactly

neutralise the potassium hydroxide solution.

volume = cm3 [1]

(ii) complete the word equation to show the reaction between hydrochloric acid and

potassium hydroxide.

hydrochloric *
acid

potassium

hydroxide
-------+ +

121

(iii) State the pH of the final solution formed at the end of reaction when iust enough of

acid is added to react exactly with the potassium hydroxide solution.

pH = I1l

(d) when excess hydrochloric acid is added to polassium hydroxide, the solution changes

from alkaline to acidic.

t21

(e) ln this reaction, acid reacts with alkali to form products. state another reaction of acids.

t1l

52E/ Science/ EOY 2021
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a) Fig. 9.1 shows how the thickness of the lining of a woman's uterus changes during her
menstrual cycle.

(9

thickness of
uterus lining /
arbilrary unit

1 2 3 4 5 6 7 I 9 1011 121314t516171819242122232425262728
days

Fig.9.1

(i) Name the event that occurred ftom day 1 to 5 in the woman's uterus and describe
how this event affects the thickness of uterus lining.

12)

(ii) t{ith reference to Fig. 9.1, describe what happens to the thickness of the uterus lining
of the woman between day 14 to day 26. State the role of the uterus lining during this
period.

12)

(iii) Describe the difference 1ou would expect afler day 26 in Fig. 9.1 if an egg is fertilised
during this cycle.

S2E/ Science/ EOY 2021
PartnerlnLeaming
166

FCSS

t1l



BP- 168

29

(iv) one method of birth control is to avoid sexual intercourse during a woman's fertile

t21

(b) Fig.9.2 is an electron micrograph showing a sperm cell trying to penetrate through the

membrane of an egg cell.

Fig.9.2

Describe what happens between the event shown in Fig. 9.2 and implantation in the

uterus.

FCSS [Turn Over
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10. (a) Four different materials A, B, C and D are at room temperature.

They are heated at one end by the same heat source, as shown in Fig. 10.1.

temperature sensor

B

cA

heat

Fig, 10.1

After 2 minutes of heating, temperature sensors are used to measure the temperature at
different poinls along each material. The results are shown in Table 10.1.

Table 10.1

distance from heat source / cm 0.0 5.0 10.0 15.0 20.0

temperature of malerialA / oC 150 126 '101 77 52

temperature of material B / oC 150 104 58 22 22

temperature of material C /'C 150 137 125 112 100

temperature of material O / oC 150 87 25 24 23

(i) State which material, A, B, C or D, is the best thermal conductor. Exphin your
answer.

malerial

explanation

D

FCSS

t1l
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(ii) Describe one physical change to the materials as they are heated.

t1l

(b) Use the results in Table 10.'l to determine the room temperature.

room temperature = "c tll
(c) Another experiment is conducted to compare the thermal properties of materials A, B and

c

The apparatus provided is shown in Fig. 10.2.

ice cubes heater timer

material A material B material C

Fig. 10.2

Describe an experiment using the apparalus in Fig. '10.2, to find out which material is the

best thermal conductor.

t3l

o0
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(d) Fig. 10.3 shows a metal pan conlaining water standing on a hot plate

metal

hot water

Fig. 10.3

Explain how the pro@sses of conduction and convection are involved in heating the water
in the metal pan.

conduction

convection

t4)

End of Paper
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MARK SCHEME
2E Science EndOf-Year Exam (2021)

Section A:

'I 3 4 5 b 7 al I 10

A c c B A A A B c B

11 12 13 't4 15 16 17 18 '19 20

c c D c c A B D c A

21 22 23 24 25 26 )7 28 29 30

c B A C c c B A B A

Section B and C:

ParherlnLearning
172

1

ON Ouestion Remarks

t(a)(i) 26.2 (mm) ; 1

1(a)(ii) (26.2 -24 or 22)
1.1 (mm) ; allow e.c.f 1

1(bxi) 15 (cm3) ; 1

1(bxii) (p)=m+v/33.5+15;
2.23 : allow e.c.f 1

2 (a) s;
(b) o/R;
(c) P;

(d) u;

4

3 (a) H;

(b) J and K;
(c) G;
(d) F;

1

1

1

1

3 (e) equal numbers of protons and electrons /
equal numbers of positive and negative charges ;

1

4(a) Kinetic Energy ) Gravitational potential energy; 1

4(bxi) temperalure + solid changes into liquid; 1
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max2

particles are !g!d.g!.! sll4ggd / irreqular arrangement;

particles are 9l!C!Ig-@S!-8@-an9$rq ;

particles SLaj!-9II9M and vibrate more vioorouslv/ faster;4(bxii)

1physical change + reversib le/ no new substance is formed;4(bxiii)

max 3

correct symbol for ammeter (in series with lamp);

correct symbols of lamp (in series);

correct symbol for variable resistor ;

all shown components connecled in series, any order ;

correct symbol for switch (oPened);5(a)

1(total resistance less) so cunent rncreases:

(increase - no mark)
5(b)

1voltmeter correctly connecled in parallel with one of the lamps;s(c)(i)

1

1

(cunent=)0.5;
(potential difference = ) 2.5 ;

5(c)(ii)

1s(cXiii) current increases with potential difference (until 12 V);

1diffusion;6(a)

1

6(b) lower concentration of orygen in blood

oxygen diffuse from air sacs into blood (red blood cells)/ X to Y;
(plasma); ORA

1net movement of water molecules + from a reg

potential to another region of lower water potential + across partially

permeable membrane;

A concentration of water

ion of higher water6(c)(i)

1

1

higher water potential in distilled water t
water molecules enter cell ry lsmosls;

allow: expand / without cell wall

han red blood cells : ORA6(cXii)

organ(s)fu nction

D
reabsorption of water

and mineral salts

A and C;digestion of protein

27(a)

2

PartnerlnLearning
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7(b) Fats cannot be emulsified:
dioestion of fat will be dqglglq / will take a lonoer time ;

R fats cannot be digested

1

1

7(c) protein is broken down into shorter oolvpeptide chain + in slomach;
by@;
polypeptide chain is broken down into amino acids + in Wl!
inlestine:
absorbed in the small intestiney' into bloodstream:

4

8(a) Thermometer;
Rejec-t spelling enor

1

8(bxi) All 4 points plotted correctly; 1

8(bxii) Straight line cutting through all 4 points + intersect with existing line; 1

8(cXi) /.b cm'; 1

8(cXii) potassium chloride;
water;

1

1

8(c)(iii) (pH) 7; 1

8(d) Add Unlversal indicatorl
Solution turns red;
OR
Use !!@ litmus paper;
(blue) litmus paper turns red;
OR
Add red cabbage indicator;

Solution turns red;

E(e) Acid reacts with metal lo form salt and hydrogen gas;

Acid reacts with metal carbonate to form salt, carbon dioxide and
water;
A word equations

max 1

9(aXi) menstruation ;

decrease in thickness ;

A discharge of uterine lining
R bleeding

1

1

e(a)(ii) increase in thickness / become thickesl (on day 26) ;

preparing the uterus for the implantation of embryo ;

A foetus, zygote

1

1

3
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9(aXiii) remained thick ;
I

e(a)(iv) Any two below:
chemical / spermicide ;

hormonal / (contraceptive) Pill ;

condom / femidom :

diaphragm / intra-uterine device ;

2

e(b) fertilisation occurs / nuclei (of sperm and egg) + luss 7 ie1.'
zygote formed ;

fertilised egg/ zygote divides repeatedly (to form embryo);

ball of cells / embryo / zygote / fertilised egg, moves down

the oviduct / Fallopian tube + to the uterus (for implantation);

J

10(a)(i) C + faster rate of heat transfer ;

A longer distance of heat transfer (in 2 minutes)

1

10(a)(ii) expansion/ increase in size or volume ; 1

1o(b) 22 ('c\; 1

10(c) put each material between ice cube and heater ;

measure time taken for ice to ucl!;
least time for ice to melt is best conduclor :

1

1

I

10(d) Conduction:
heat transfened from (hot plate to) metal pan to water;

particles colliding with neighbouring particles;

Convection:
hot water becomes less dense + rises + cold water becomes denser

+ sink;
convection current heats up all the water in the pan;

1

1

1

1

4
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