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1 Fig. 1.1 shows a vertical section through a human heart. 
 

aorta

pulmonary vein

left ventricle

 
 

Fig. 1.1 
 
 (a) On the diagram, use label lines to label these parts of the heart. [3] 
 

bicuspid valve  pulmonary artery  septum 
 
 
 (b) Explain why the wall of the left ventricle is thicker than the wall of the right ventricle. 

 

 

 [2] 

 
 
 (c) Describe two differences between the structure of the aorta and the pulmonary vein. 

1.  

 

2.  

 [2] 

 
 
 (d) The heart muscle is supplied with blood through the coronary arteries. 
 Explain why a blockage in these arteries can cause a heart attack. 

 

 

 [2] 
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2 (a) Fig. 2.1 shows a simple circuit containing two identical lamps. 
 

A2

A1 A3

6V

V1 V2
 

 
Fig. 2.1 

 
 Ammeter A1 reads 0.15 A. 
 
 Write down the readings on 

ammeter A2,   

ammeter A3,   

voltmeter V1,   

voltmeter V2.   [2] 

 
 
 (b) (i) The electrical output from a power station is at 25 000 V. The voltage is stepped up 

to 400 000 V by a transformer. The number of turns on the primary coil is 20 000. 
 
 Calculate the number of turns on the secondary coil. 
 
 State the formula that you use and show your working. 
 
  formula used 
 
 
  working 
 
 
 
 

 turns [3] 

 
 (ii) Explain why transformers require an a.c. input. 

 

 

 [2] 
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3 Fig. 3.1 shows a car in motion. The energy which is needed to make the car move comes 
from burning a mixture of air and fuel in the engine. 

 

mixture of
exhaust gases

air taken into
the engine

 
 

Fig. 3.1 
 
 (a) Air is a mixture of gases. 
 
 Describe one difference between a mixture of two gases and a compound formed 

from two gases. 

 

 

 [1] 

 
 
 (b) Gasoline, a mixture of hydrocarbons, is a fuel used in car engines. When gasoline is 

burnt most of it undergoes complete combustion, but a small amount is incompletely 
combusted. 

 
 (i) Name one gaseous substance and one solid substance which are formed as the 

result of incomplete combustion. 

gaseous substance  

solid substance  [2] 

 
 (ii) Two chemical tests could be carried out on the mixture of exhaust gases to show 

that much of the gasoline fuel was undergoing complete combustion. 
 
 Describe these chemical tests. 

1.  

 

 

2.  

 

 [4] 
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 (c) The car battery contains sulphuric acid. 
 
 (i) State the chemical formula of an alkali which would neutralise sulphuric acid to 

produce the salt, potassium sulphate. 

 [1] 

 
 (ii) Write a balanced equation involving ions which shows what happens when any 

acid is neutralised by any alkali. 

 [2] 
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4 In Mexico, some areas of tropical rainforest have been cleared for growing cacao trees. 
Beans from cacao trees are used for making chocolate. The beans are seeds, and they 
develop from fertilised flowers. 

 
 Bats are flying mammals that feed on insects, fruit or nectar. Many different bat species live 

in tropical rainforests. 
 
 Table 4.1 shows information about the numbers of plants and bats found in an undisturbed 

tropical rainforest and in a cacao plantation. 
 

Table 4.1 
 

habitat 
number of different 
species of plants 

number of different 
species of bats 

number of bat 
species found only 
in that habitat 

in undisturbed 
rainforest 

93 27 14 

in cacao plantation 77 21 1 

 
 
 (a) Explain how the data in Table 4.1 show that the rainforest has a higher species 

diversity than the cacao plantation. 

 

 

 [2] 

 
 
 (b) Using the data in Table 4.1, suggest one reason, other than species diversity, why 

leaving some areas of tropical rainforests undisturbed is important for the conservation 
of bats. 

 

 [1] 

 
 
 (c) Using the information provided, suggest how bats could help to increase the yield of 

beans from a cacao plantation. 

 

 

 [2] 

 

http://www.studentbounty.com/
http://studentbounty.com/


7 

© UCLES 2007 0653/03/M/J/07 [Turn over 

For 

Examiner's 

Use 

 (d) Farmers allow other plants to grow underneath the cacao trees. 
 
 Explain how this could help to reduce soil erosion. 

 

 

 [2] 

 
 
 (e) Cacao trees are also grown in Africa. A fungus causes a disease called black pod, 

which can destroy up to 80 % of the crop. 
 
  Farmers have found that the pesticides they have been using are no longer effective 

against this fungus. They have tried biological control instead, using a different fungus 
that attacks the black pod fungus. 

 
 Fig. 4.1 shows the percentage of pods affected by black pod when no treatment was 

given and when the trees were treated with the biological control fungus. 
 

0 1 2 3

30

25

20

15

10

5

0

weeks after treatment

diseased
pods (%)

no treatment

biological control

 
 

Fig. 4.1 
 
 (i) Describe the effect of the biological control fungus on black pod disease. 

 

 

 [2] 

 
 (ii) Suggest reasons for the changes in the number of diseased pods over the three 

week period when the biological control fungus was used. 

 

 

 [2] 
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5 (a) A car is being driven along the road. 
 
 Fig. 5.1 shows the speed-time graph for the journey. 
 

100 20 30 40 50 60 70

30

20

10

0

speed
m / s BA CA B C

time / s  
 

Fig. 5.1 
 
 (i) Which section of the graph, A, B, or C, represents a constant speed? 
 
 Explain your answer. 

 

 [1] 

 
 (ii) Calculate the acceleration of the car during the first 20 seconds. 
 
   Show your working. 
 
 
 
 
 

 [2] 
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 (iii) The car and driver have a total mass of 1400 kg. 
 
 Calculate the force that produced the acceleration over the first 20 seconds. 
 
 State the formula that you use and show your working. 
 
  formula used 
 
 
 
  working 
 
 
 
 

 [2] 

 
 (iv) Calculate the total distance travelled over 60 seconds. 
 
 Show your working. 
 
 
 
 
 

 [2] 

 
 
 
 
 
 
 
 
 
 
 
 

Question 5 is continued on page 10, overleaf. 
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 (b) The car travels over a long bridge. The bridge is made in sections, with gaps between 
each section. The gaps are filled with rubber. 

 

road road

rubber  
 
 
 Suggest why 
 
 (i) these gaps are left, 

 

 [1] 

 
 (ii) these gaps are filled with rubber. 

 

 [1] 

 
 
 (c) The heated rear windscreen of the car contains nine wires, connected in parallel, each 

with a resistance of 10 ohms. 
 

 
 
 
 Is the combined resistance of all the wires more or less than 10 ohms? 
 
 Explain your answer. 

 

 [1] 
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6 (a) Fig. 6.1 shows a metal reacting in cold water. 
 
  A gas is produced very quickly during the reaction, and when this gas is tested it burns 

with a squeaky pop. 
 

water

metal gas produced

 
 

Fig. 6.1 
 
 Suggest the name of a metal which would react like the one shown in Fig. 6.1. 
 
 Explain your answer. 

name of metal  

explanation  

 

 [3] 

 
 

 (b) A student carried out an experiment into the rusting of steel nails. She used 31.0 g of 
new nails in her experiment. 

 
  After some days the nails had become rusty and the student re-weighed them.  
 
  Her result is shown in Fig. 6.2. 
 

balance

steel nails

 
 

Fig. 6.2 
 
 (i) State the type of chemical reaction which takes place when steel rusts. 

 [1] 

 
 (ii) Explain the increase in mass which the student found in her experiment. 

 

 

 [2] 
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7 All metabolic reactions in animals and plants are catalysed by enzymes. Enzymes from 
plants usually have a lower optimum temperature than enzymes from humans. 

 
 Fig. 7.1 shows the rate of activity of a human enzyme at different temperatures. 
 

rate of
enzyme
activity

0 10 20 30

temperature / °C

40 50 60

 
 

Fig. 7.1 
 
 (a) On Fig. 7.1, sketch a curve to show the rate of activity of a plant enzyme. [1] 
 
 
 (b) Explain the reasons for the shape of the curve for the human enzyme. 

 

 

 

 

 

 [4] 

 
 
 (c) Suggest why it is advantageous to a plant to have enzymes that have a lower optimum 

temperature than human enzymes. 

 

 [1] 

 
 

http://www.studentbounty.com/
http://studentbounty.com/


13 

© UCLES 2007 0653/03/M/J/07 [Turn over 

For 

Examiner's 

Use 

8 Gamma radiation and visible light are two regions of the electromagnetic spectrum. 
 
 (a) (i) Name another region of the electromagnetic spectrum that is used for cooking 

food. 

 [1] 

 
 (ii) All electromagnetic waves travel at the same speed in a vacuum. 
 
 State this speed. 

 [1] 

 
 (iii) State one way in which the waves in different regions of the electromagnetic 

spectrum differ from each other. 

 [1] 

 
 
 (b) Alpha, beta and gamma are three types of radiation emitted during radioactive decay. 
 
 (i) State the meaning of the term radioactive decay. 

 [1] 

 
 (ii) Name a suitable detector for these three types of radiation. 

 [1] 

 
 (iii) State clearly what happens to each of the types of radiation when they pass 

between metal plates that have opposite electrical charges. 
 

alpha   

 

beta   

 

gamma   

 [3] 

 
 (iv) Describe how these types of radiation can be dangerous to the human body. 

 

 

 [2] 
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9 The apparatus in Fig. 9.1 can be used to break down the compound lead bromide into its 
elements. 

 

strong heat

lead bromide

+ –

 
 

Fig. 9.1 
 
 (a) (i) Name the non-metallic element which is produced in this process. 

 [1] 

 
 (ii) Explain why the lead bromide shown in Fig. 9.1 has to be heated strongly in order 

for the process to work. 

 

 

 [2] 

 
 
 (b) Lead bromide has the chemical formula PbBr2. Bromide ions are Br 

–. 
 
 (i) Deduce the charge on lead ions in lead bromide. 
 
 Show how you obtained your answer. 
 
 
 

 [2] 
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 (ii) Deduce the total number of electrons in one bromide ion. 
 
 Explain how you obtained your answer. 

number of electrons  

explanation  

 

 [2] 

 
 
 (c) A process similar to that in Fig. 9.1 is used in the chemical industry to produce the 

important element chlorine. 
 
 (i) Complete the bonding diagram below to show how the outer electrons are 

arranged in a chlorine molecule. 
 

Cl Cl

 
[2] 

 
 (ii) Chlorine reacts with the element silicon to form silicon chloride. In silicon chloride 

molecules, one silicon atom is bonded to four chlorine atoms. 
 
 Deduce a balanced symbolic equation for the reaction between silicon and 

chlorine. 
 
 
 
 

 [2] 

 
 

http://www.studentbounty.com/
http://studentbounty.com/


16 

 

 

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity. 
 

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge. 

 

© UCLES 2007 0653/03/M/J/07  

G
ro

u
p

14
0

C
e

C
er

iu
m

58

14
1

P
r

P
ra

se
od

ym
iu

m

59

14
4

N
d

N
eo

dy
m

iu
m

60

P
m

P
ro

m
et

hi
um

61

15
0

S
m

S
a

m
a

ri
u

m

62

15
2

E
u

E
ur

op
iu

m

63

15
7

G
d

G
ad

ol
in

iu
m

64

15
9

T
b

Te
rb

iu
m

65

16
2

D
y

D
ys

pr
os

iu
m

66

16
5

H
o

H
ol

m
iu

m

67

16
7

E
r

E
rb

iu
m

68

16
9

T
m

T
hu

liu
m

69

17
3

Y
b

Y
tte

rb
iu

m

70

17
5

L
u

Lu
te

tiu
m

71

23
2

T
h

T
ho

riu
m

90

P
a

P
ro

ta
ct

in
iu

m

91

23
8 U

U
ra

ni
um

92

N
p

N
ep

tu
ni

um

93

P
u

P
lu

to
ni

um

94

A
m

A
m

er
ic

iu
m

95

C
m

C
ur

iu
m

96

B
k

B
er

ke
liu

m

97

C
f

C
al

ifo
rn

iu
m

98

E
s

E
in

st
ei

ni
um

99

F
m

F
er

m
iu

m

10
0

M
d

M
en

de
le

vi
um

10
1

N
o

N
ob

el
iu

m

10
2

L
r

La
w

re
nc

iu
m

10
3

1 H
H

yd
ro

ge
n

1

7 L
i

Li
th

iu
m

3

23 N
a

S
od

iu
m

11

24 M
g

M
ag

ne
si

um

12

40 C
a

C
al

ci
um

20

45 S
c

S
ca

nd
iu

m

21

48 T
i

T
ita

ni
um

22

51 V
V

an
ad

iu
m

23

52 C
r

C
hr

om
iu

m

24

55 M
n

M
an

ga
ne

se

25

56 F
e

Ir
on

26

59 C
o

C
ob

al
t

27

59 N
i

N
ic

ke
l

28

64 C
u

C
op

pe
r

29

65 Z
n

Z
in

c

30

70 G
a

G
al

liu
m

31

27 A
l

A
lu

m
in

iu
m

13

11 B
B

or
on

5

12 C
C

ar
bo

n

6

14 N
N

itr
og

en

7

16 O
O

xy
ge

n

8

19 F
F

lu
or

in
e

9

28 S
i

S
ili

co
n

14

31 P
P

ho
sp

ho
ru

s

15

32 S
S

ul
ph

ur
16

35
.5

C
l

C
hl

or
in

e
17

40 A
r

A
rg

on
18

20 N
e

N
eo

n
10

4 H
e

H
el

iu
m

2

73 G
e

G
er

m
an

iu
m

32

75 A
s

A
rs

en
ic

33

79 S
e

S
el

en
iu

m

34

80 B
r

B
ro

m
in

e

35

84 K
r

K
ry

pt
on

36

39 K
P

ot
as

si
um

19

88 S
r

S
tr

on
tiu

m

38

89 Y
Y

ttr
iu

m

39

91 Z
r

Z
irc

on
iu

m

40

93 N
b

N
io

bi
um

41

96 M
o

M
ol

yb
de

nu
m

42

Tc
Te

ch
ne

tiu
m

43

10
1

R
u

R
ut

he
ni

um

44

10
3

R
h

R
ho

di
um

45

10
6

P
d

P
al

la
di

um

46

10
8

A
g

S
ilv

er

47

11
2

C
d

C
ad

m
iu

m

48

11
5

I
n

In
di

um

49

11
9

S
n

T
in

50

12
2

S
b

A
nt

im
on

y

51

12
8

Te
Te

llu
riu

m

52

12
7

I

Io
di

ne

53

13
1

X
e

X
en

on

54

13
7

B
a

B
ar

iu
m

56

13
9

L
a

La
nt

ha
nu

m

57
   

   
  

*

17
8

H
f

H
af

ni
um

72

18
1

Ta
Ta

nt
al

um

73

18
4

W
T

un
gs

te
n

74

18
6

R
e

R
he

ni
um

75

19
0

O
s

O
sm

iu
m

76

19
2

I
r

Ir
id

iu
m

77

19
5

P
t

P
la

tin
um

78

19
7

A
u

G
ol

d

79

20
1

H
g

M
er

cu
ry

80

20
4

T
l

T
ha

lli
um

81

20
7

P
b

Le
ad

82

20
9

B
i

B
is

m
ut

h

83

P
o

P
ol

on
iu

m

84

A
t

A
st

at
in

e

85

R
n

R
ad

on

86

F
r

F
ra

nc
iu

m

87

22
7

A
c

A
ct

in
iu

m

89

9 B
e

B
er

yl
liu

m

4

I
II

III
IV

V
V

I
V

II
0

85 R
b

R
ub

id
iu

m

37

13
3

C
s

C
ae

si
um

55

22
6

R
a

R
ad

iu
m

88

T
he

 v
ol

um
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4

dm
3

at
 r

oo
m

 te
m

pe
ra

tu
re

 a
nd

 p
re

ss
ur

e 
(r

.t.
p.

).

a X
b

a 
=

 r
el

at
iv

e 
at

om
ic

 m
as

s

X
 =

 a
to

m
ic

 s
ym

bo
l

b 
=

 p
ro

to
n 

(a
to

m
ic

) 
nu

m
be

r

K
ey

* 5
8-

71
 L

an
th

an
oi

d 
se

rie
s

90
-1

03
 A

ct
in

oi
d 

se
rie

s

D
A

TA
 S

H
E

E
T

T
h

e 
P

er
io

d
ic

 T
ab

le
 o

f 
th

e 
E

le
m

en
ts

 

http://www.studentbounty.com/
http://studentbounty.com/



