
This document has 24 pages. Any blank pages are indicated.

Cambridge IGCSE™

COMBINED SCIENCE 0653/32

Paper 3 Theory (Core) February/March 2021

 1 hour 15 minutes

You must answer on the question paper.

No additional materials are needed.

INSTRUCTIONS
 ● Answer all questions.
 ● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 ● Write your name, centre number and candidate number in the boxes at the top of the page.
 ● Write your answer to each question in the space provided.
 ● Do not use an erasable pen or correction fluid.
 ● Do not write on any bar codes.
 ● You may use a calculator.
 ● You should show all your working and use appropriate units.

INFORMATION
 ● The total mark for this paper is 80.
 ● The number of marks for each question or part question is shown in brackets [ ].
 ● The Periodic Table is printed in the question paper.

*
2
2
6
4
5
0
4
3
8
8
*

DC (CJ/CB) 208073/2
© UCLES 2021 [Turn over



2

0653/32/F/M/21© UCLES 2021

1 (a) Fig. 1.1 shows some of the organs of the human body.

........................................

X ........................................

........................................

Fig. 1.1

  (i) Complete the labels in Fig. 1.1 to show the names of the organs. [3]

  (ii) One function of organ X is digestion.

   State one other function of organ X. 

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

  (iii) Name the organ that pumps blood around the body.

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

  (iv) Name the part of the body where egestion occurs.

 .....................................................................................................................................  [1]
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 (b) Enzymes are involved in digestion.

  Fig. 1.2 is a graph that shows the effect of pH on the activity of three enzymes.

 

10 2 3 4 5 6
pH

enzyme
activity

enzyme A enzyme B

enzyme C

7 8 9 10 11

 
    Fig. 1.2

  (i) Describe the effect of pH on enzyme A.
   Use data from the graph in your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) The mouth has an average pH of 6.7.

   Identify which enzyme in Fig. 1.2 is found in the mouth.

   Explain your answer.
 
   enzyme .................

explanation .........................................................................................................................

 ...........................................................................................................................................
 [2]

  (iii) Enzymes are involved in the clotting of blood. 

   Circle the component of blood which is also involved in clotting.

   plasma   platelets   red blood cells   white blood cells
 [1]

 [Total: 11]
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2 Natural gas and petroleum are two types of fossil fuel.

 (a) Name one other fossil fuel.

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

 (b) State the main constituent of natural gas.

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

 (c) Petroleum is separated by the process shown in Fig. 2.1.

petroleum

gasoline

gas oil

naphtha

bitumen

refinery gas

Fig. 2.1

  (i) Name this process.

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

  (ii) State one use for bitumen.

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

 (d) Ethane and ethene are both hydrocarbons.
  Ethane is an alkane.
  Ethene is an alkene.

  (i) Two compounds are made during the complete combustion of ethane and of ethene.
   Water is one of these compounds.
   Identify the other compound.

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

  (ii) Describe one difference between molecules of ethane and molecules of ethene.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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 (e) The structure of a molecule of another hydrocarbon is shown in Fig. 2.2.

H H

H

C

H

H

C

H

H

C

H

Fig. 2.2

  Deduce the formula of this hydrocarbon.

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

 [Total: 7]
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3 Fig. 3.1 shows a car moving forward along a road. The road goes over a hill.

      

not to scale

Fig. 3.1

 Fig. 3.2 shows a speed–time graph for the car shown in Fig. 3.1.
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Fig. 3.2

 (a) State the speed of the car before it reaches the hill.

  ..................................................  m / s [1]

 (b) (i) State what is meant by the term acceleration.

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

  (ii) On Fig. 3.2 write an X at a point on the graph when the car is accelerating. [1]

 (c) The journey shown in Fig. 3.2 is a total distance of 83 m.

  Calculate the average speed of the car.

 speed = ................................................... m / s [2]
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 (d) Fig. 3.3 shows the car moving forward along a level road at a constant speed.

Fig. 3.3

  (i) On Fig. 3.3 draw a force arrow to show the driving force acting on the car. [1]

  (ii) Suggest why there has to be a driving force to keep the car moving at constant speed.

 ...........................................................................................................................................

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

 (e) The car engine uses gasoline (petrol) to do work to move the car along the road. 

  Complete the sentence below that describes the useful energy change as the car moves.

  The gasoline provides ........................................................................... energy that is changed 

into the ........................................................................... energy of the moving car.
 [2]

 [Total: 9]
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4 (a) The boxes on the left show parts of the male reproductive system.
  The boxes on the right show functions of these parts.

  Draw one straight line from each part to its function.

name of part function

scrotum secretes fluids for sperm to 
swim in, forming semen

sperm duct transfers sperm to the urethra

prostate gland sac that holds the testes outside  
the body

 [2]

 (b) Fig. 4.1 shows the female reproductive system.

  

A

B

C

D

Fig. 4.1
  
   Identify the letter A, B, C or D on Fig. 4.1 that shows:

   where sperm is transferred by the penis during sexual intercourse ........................ 

   where the fetus develops. ........................
 [2]
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 (c) Female body temperature can change during the menstrual cycle.

  Fig. 4.2 shows the body temperature of one female during her menstrual cycle.

0
36.0

36.2

36.4

36.6

36.8

37.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
day of menstrual cycle

body
temperature

/ °C

18 19 20 21 22 23 24 25 26 27 28 29

Fig. 4.2

  This female releases an egg on day 14 of her menstrual cycle.

  (i) Identify the body temperature of this female when she releases the egg.

  ......................................................°C [1]

  (ii) Name the part of the female reproductive system that releases the egg.

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

  (iii) Describe the body temperature of this female between day 25 and day 29.

 ...........................................................................................................................................

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

  (iv) Describe the changes that occur to the lining of the uterus between day 1 and day 5.

 ...........................................................................................................................................

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

 [Total: 8]
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5 (a) An iron paperclip, shown in Fig. 5.1, is used to hold pieces of paper together.

Fig. 5.1
  
  Iron can be described as a strong metal.

  Name one other property of iron that makes it suitable for use as a paperclip.

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

 (b) A spanner, shown in Fig. 5.2, is made from an alloy of iron.

Fig. 5.2

  (i) Describe what is meant by an alloy.

 ...........................................................................................................................................

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

  (ii) Suggest why the spanner is made from an alloy of iron and not from pure iron.

 ...........................................................................................................................................

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

 (c) Lithium, sodium and potassium are Group I metals.
  Describe the trend in density and the trend in reaction with water of the Group I metals going 

down the group.

density .......................................................................................................................................

 ...................................................................................................................................................

reaction with water  ....................................................................................................................

 ...................................................................................................................................................
 [2]
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 (d) Copper and iron are part of a collection of metals in the Periodic Table.

  (i) State the name of this collection of metals.

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

  (ii) Copper and iron are less reactive than Group I metals.
   Copper and iron have high melting points and high densities, but Group I metals do not.

   State one other property of copper and iron that is not a property of Group I metals.

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

 (e) When sodium reacts with chlorine, sodium chloride is formed.
  Fig. 5.3 shows the electronic structures of a sodium atom and of a chlorine atom.

sodium atom chlorine atom

Fig. 5.3

  Sodium chloride contains sodium ions and chloride ions.
  Complete Fig. 5.4 to show the electronic structures of a sodium ion and a chloride ion.

sodium ion chloride ion

Fig. 5.4
 [2]

 [Total: 9]



12

0653/32/F/M/21© UCLES 2021

6 Fig. 6.1 shows a flask containing gas being heated in a water-bath. The water-bath is made of 
copper.

 A U-tube containing water is connected to the flask. 

 

tripod

water

flask
U-tube

water

thermometer

water-bath
made of copper

Bunsen burner

Fig. 6.1

 (a) As the water-bath is heated, the reading on the thermometer increases.
  Name the processes by which thermal energy is transferred:

  through the copper

 ................................................................................................................................................... 

  through the water.

 ...................................................................................................................................................
 [2]
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 (b) The water in the U-tube is at the same level on each side when the water-bath is at 20 °C.
  As the temperature in the water-bath increases, the water levels in the U-tube change.

  (i) Predict how the water levels in the U-tube look when the temperature has increased.

   Draw your prediction on Fig. 6.2.

U-tube

Fig. 6.2
 [1]

  (ii) Explain your prediction in terms of the motion and separation of the gas molecules inside 
the flask.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (c) After a time the thermometer reads 100 °C.
  State what happens to the water in the water-bath at this temperature.

 .............................................................................................................................................  [1]
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 (d) The flame from the Bunsen burner is visible. 

  (i) Fig. 6.3 shows an incomplete electromagnetic spectrum.
   On Fig. 6.3 write visible light in its correct position on the electromagnetic spectrum.

gamma 
radiation ultraviolet microwaves

Fig. 6.3
 [1]

  (ii) The Bunsen burner also produces sound. Fig. 6.4 shows a diagram of the sound wave 
emitted by the Bunsen burner.

Fig. 6.4

   Show clearly on Fig. 6.4 the wavelength of the sound wave. Label it W. [1]

 [Total: 8]
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7 (a) Fig. 7.1 shows part of a food web from a lake.

  

perch

duck

freshwater
snail

pondweed algae

pike

stickleback

water flea

caddis fly
larva

water beetle

Fig. 7.1

  (i) Identify one tertiary consumer shown in the food web in Fig. 7.1.

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

  (ii) Identify one herbivore shown in the food web in Fig. 7.1.

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

  (iii) The food web is not complete.

   Ducks eat freshwater snails and pondweed. 

   Draw two arrows on Fig. 7.1 to complete the food web to include this information. [1]
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 (b) Pondweed can be used to investigate photosynthesis.

  Fig. 7.2 shows how the gas made by the process of photosynthesis can be collected.

gas

test-tube

water

pondweed

light

funnel

beaker

 
Fig. 7.2

  (i) State the name of the gas that collects in the test-tube.

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

  (ii) When the light is switched off the experiment in Fig. 7.2 is in the dark and the amount of 
gas being produced by the pondweed changes.

   Suggest the change in the amount of gas being produced by the pondweed when the 
light is switched off.

   Give a reason for your answer.

change in the amount of gas  .............................................................................................

reason  ...............................................................................................................................

 ...........................................................................................................................................
 [2]

 (c) Water is needed for the process of photosynthesis.

   Name the vessels in the plant that transport water.

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

 (d) Glucose is made by the process of photosynthesis.

  Plants use another process to release energy from glucose.

  Name the process that releases energy from glucose.

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

 [Total: 8]
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8 (a) An atom of lead is represented by the symbol shown.

    
207

82
 Pb

  

  (i) Deduce the number of electrons and number of neutrons in this atom.

   electrons  .....................................

   neutrons  .....................................

 [2]

  (ii) The proton number (atomic number) of lead is 82.
   Define the term proton number.

 ...........................................................................................................................................

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

  (iii) State the charges of protons, neutrons and electrons.

protons  .............................................

neutrons  ...........................................

electrons  ...........................................
 [1]
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 (b) Lead is extracted from molten lead(II) bromide using the apparatus shown in Fig. 8.1.

molten
lead(II) bromide

– +

low voltage
d.c. supply

Fig. 8.1

  (i) Name the process shown in Fig. 8.1.

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

  (ii) State the name of the electrode at which lead forms.

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

 (c) Lead is extracted from lead(II) oxide, PbO, by heating with carbon.
  Carbon dioxide is also made in this endothermic reaction.

  (i) Describe what is meant by an endothermic reaction.

 ...........................................................................................................................................

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

  (ii) Complete the word equation for this reaction.

   

lead ++

 [1]

  (iii) Circle the word to show whether lead(II) oxide is oxidised or reduced in this reaction.
   Explain your answer.

    oxidised      reduced

explanation .........................................................................................................................

 ...........................................................................................................................................
 [1]
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 (d) A teacher has a different compound of lead. 

  When this compound of lead reacts with dilute hydrochloric acid, carbon dioxide is formed.

  Suggest the name of this compound of lead.

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

 [Total: 10]
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9 (a) Two identical street lamps are connected in parallel to the mains electricity supply. Each lamp 
has its own switch.

  (i) Complete the circuit diagram for these lamps.

electricity
supply

 [3]

  (ii) The voltage of the electricity supply is 220 V. The current flowing in one lamp when lit is 
0.40 A.

   Calculate the resistance of one lamp. 
   State the unit of your answer.

 resistance =  .........................  unit  ........................  [3]

  (iii) Circle the correct value for the current from the electricity supply when both lamps are lit.

   Give a reason for your answer.

0.2 A    0.4 A    0.8 A

reason  ...............................................................................................................................

 ...........................................................................................................................................
 [1]
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 (b) Fig. 9.1 shows a street lamp seen by a car driver looking at the reflection in the car mirror.

  Draw a ray diagram to show how a light ray from the lamp is reflected to the driver’s eye. Your 
drawing should include the normal at the mirror.

  
street lamp driver’s eye

mirror

    Fig. 9.1
 [3]

 [Total: 10]



24

0653/32/F/M/21© UCLES 2021

G
ro

up

Th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 E
le

m
en

ts

1 H
hy

dr
og

en
1

2 H
e

he
liu

m
4

I
II

III
IV

V
V

I
V

II
V

III

3 Li
lit

hi
um 7

4 B
e

be
ry

lli
um

9

at
om

ic
 n

um
be

r

at
om

ic
 s

ym
bo

l

K
ey

na
m

e
re

la
tiv

e 
at

om
ic

 m
as

s

11 N
a

so
di

um
23

12 M
g

m
ag

ne
si

um
24

19 K
po

ta
ss

iu
m

39

20 C
a

ca
lc

iu
m

40

37 R
b

ru
bi

di
um

85

38 S
r

st
ro

nt
iu

m
88

55 C
s

ca
es

iu
m

13
3

56 B
a

ba
riu

m
13

7

87 Fr
fra

nc
iu

m
–

88 R
a

ra
di

um –

5 B bo
ro

n
11 13 A
l

al
um

in
iu

m
27 31 G
a

ga
lli
um
70 49 In in
di
um

11
5

81 Tl
th
al
liu
m

20
4

6 C
ca
rb
on

12 14 S
i

si
lic
on

28 32 G
e

ge
rm
an
iu
m

73 50 S
n tin 11
9

82 P
b

le
ad
20
7

22 Ti
tit
an
iu
m

48 40 Zr
zi
rc
on
iu
m

91 72 H
f

ha
fn
iu
m

17
8

10
4

R
f

ru
th
er
fo
rd
iu
m

–

23 V
va
na
di
um

51 41 N
b

ni
ob
iu
m

93 73 Ta
ta
nt
al
um

18
1

10
5

D
b

du
bn
iu
m

–

24 C
r

ch
ro
m
iu
m

52 42 M
o

m
ol
yb
de
nu
m

96 74 W
tu
ng
st
en

18
4

10
6

S
g

se
ab
or
gi
um

–

25 M
n

m
an
ga
ne
se

55 43 Tc
te
ch
ne
tiu
m

– 75 R
e

rh
en
iu
m

18
6

10
7

B
h

bo
hr
iu
m

–

26 Fe iro
n

56 44 R
u

ru
th
en
iu
m

10
1

76 O
s

os
m
iu
m

19
0

10
8

H
s

ha
ss
iu
m

–

27 C
o

co
ba
lt

59 45 R
h

rh
od
iu
m

10
3

77 Ir
iri
di
um

19
2

10
9

M
t

m
ei
tn
er
iu
m

–

28 N
i

ni
ck
el

59 46 P
d

pa
lla
di
um

10
6

78 P
t

pl
at
in
um

19
5

11
0

D
s

da
rm
st
ad
tiu
m

–

29 C
u

co
pp
er

64 47 A
g

si
lv
er

10
8

79 A
u

go
ld

19
7

11
1

R
g

ro
en
tg
en
iu
m

–

30 Zn zi
nc 65 48 C
d

ca
dm
iu
m

11
2

80 H
g

m
er
cu
ry

20
1

11
2

C
n

co
pe
rn
ic
iu
m

–

11
4 Fl

fle
ro
vi
um

–

11
6

Lv
liv
er
m
or
iu
m

–

7 N
ni
tro
ge
n

14 15 P
ph
os
ph
or
us

31 33 A
s

ar
se
ni
c

75 51 S
b

an
tim
on
y

12
2

83 B
i

bi
sm
ut
h

20
9

8 O
ox
yg
en

16 16 S su
lfu
r

32 34 S
e

se
le
ni
um

79 52 Te
te
llu
riu
m

12
8

84 P
o

po
lo

ni
um

–

9 F
flu

or
in

e
19 17 C
l

ch
lo

rin
e

35
.5

35 B
r

br
om

in
e

80 53 I
io

di
ne

12
7

85 A
t

as
ta

tin
e

–

10 N
e

ne
on 20 18 A
r

ar
go

n
40 36 K
r

kr
yp

to
n

84 54 X
e

xe
no

n
13

1

86 R
n

ra
do

n
–

21 S
c

sc
an

di
um

45 39 Y
yt

tri
um 89

57
–7

1
la

nt
ha

no
id

s

89
–1

03
ac

tin
oi

ds

57 La
la

nt
ha

nu
m

13
9

89 A
c

la
nt

ha
no

id
s

ac
tin

oi
ds

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4  

dm
3  a

t r
oo

m
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).

ac
tin

iu
m

–

58 C
e

ce
riu

m
14
0

90 Th th
or
iu
m

23
2

59 P
r

pr
as
eo
dy
m
iu
m

14
1

91 P
a

pr
ot
ac
tin
iu
m

23
1

60 N
d

ne
od
ym
iu
m

14
4

92 U
ur
an
iu
m

23
8

61 P
m

pr
om
et
hi
um

– 93 N
p

ne
pt
un
iu
m

–

62 S
m

sa
m
ar
iu
m

15
0

94 P
u

pl
ut
on
iu
m

–

63 E
u

eu
ro
pi
um

15
2

95 A
m

am
er
ic
iu
m

–

64 G
d

ga
do
lin
iu
m

15
7

96 C
m

cu
riu
m

–

65 Tb te
rb
iu
m

15
9

97 B
k

be
rk
el
iu
m

–

66 D
y

dy
sp
ro
si
um

16
3

98 C
f

ca
lif
or
ni
um

–

67 H
o

ho
lm
iu
m

16
5

99 E
s

ei
ns
te
in
iu
m

–

68 E
r

er
bi
um

16
7

10
0

Fm fe
rm
iu
m

–

69 Tm th
ul
iu
m

16
9

10
1

M
d

m
en
de
le
vi
um

–

70 Y
b

yt
te
rb
iu
m

17
3

10
2

N
o

no
be
liu
m

–

71 Lu lu
te
tiu
m

17
5

10
3 Lr

la
w
re
nc
iu
m

–


