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1  Fig. 1.1 shows a blast furnace for the extraction of iron from iron ore.

waste gases

raw materials

air

slag

molten iron

firebrick lining

Fig. 1.1

 The raw materials added to the top of the furnace are iron ore, coke and limestone.

 (a) Name an ore from which iron is extracted. ................................................. [1]

 (b) Iron ore is contaminated by acidic impurities such as silicon dioxide (sand).

  Explain how the limestone added to the furnace removes the acidic impurities.

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

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

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

 .............................................................................................................................................. [3]

 (c) In the extraction of iron, the iron ore is reduced by carbon monoxide.

  Balance the equation for the reduction of iron ore.

  Fe2O3   +   .......... CO    .......... Fe   +   .......... CO2  [1]

 (d) Suggest why potassium is not extracted using the same process as iron.

 .............................................................................................................................................. [1]
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2 Fig. 2.1 shows speed-time graphs for two cars A and B. 

 Car A starts before car B.
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Fig. 2.1
 
 (a) State the time at which the two cars have the same speed.   
 
  .......................................................  s  [1]

 (b) Calculate the distance travelled by car A between 4.0 s and 8.0 s.

 distance =  ..................................................... m  [2]

 (c) Explain how the graph shows that, initially, car A has a constant acceleration.

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

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

 (d) A car engine converts chemical energy into heat energy and sound energy.

  State two other forms of energy into which the chemical energy is converted when the car 
accelerates up a hill.

  .................................................... energy and .................................................... energy [2]
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3 (a) Define excretion. 

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

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

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

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

 (b) Table 3.1 contains the names of three compounds that are excreted.

Table 3.1

name of compound where compound is produced organ of excretion

carbon dioxide

water

urea

  Complete Table 3.1 by stating where in the body each compound is produced and the organ 
responsible for its excretion.  [6]
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4 Ammonium chloride reacts with sodium hydroxide, producing sodium chloride, ammonia and 
water.

 The equation for the reaction is 

  NH4Cl   +   NaOH    NaCl   +   NH3   +   H2O

 (a) (i) Calculate the relative molecular mass of 

ammonium chloride,  .....................................................................

sodium hydroxide.  .........................................................................          [2]

   [Ar: N, 14; H, 1; O, 16; Na, 23; Cl , 35.5]

  (ii) The relative molecular mass of ammonia is 17.

   Complete the following sentences.

   34 g of ammonia is produced by ............................ g of sodium hydroxide.

   0.85 g of ammonia is produced by ............................ g of sodium hydroxide.
 [2]

 (b) State an industrial use of ammonia.

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

 (c) Complete the ‘dot and cross’ diagram in Fig. 4.1 to show the outer electrons in a molecule of 
ammonia. [2]

N

H

HH

Fig. 4.1
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5 Fig. 5.1 shows a mass of 1.5 kg pulled across a surface by a spring.

Fig. 5.1

 The mass has an acceleration of 1.8 m / s2.

  Calculate the accelerating force exerted on the mass.

 force =  .....................................................  N  [2]

6 Ethene is an unsaturated hydrocarbon which undergoes polymerisation to form poly(ethene).

 (a) Explain the meaning of the words unsaturated and polymerisation.

 (i) unsaturated  .......................................................................................................................

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

(ii) polymerisation  ..................................................................................................................

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

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

 (b) In the space below, draw the structure of poly(ethene).

 [2]
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7 Fi g. 7.1 shows two strips A and B that are cut from the tissue of the same yam. The length, width 
and height of each strip are labelled.

3 cm

3 cm

2 cm

strip A strip B

2 cm

13.5 cm

6 cm

Fig. 7.1

 The strips are dried and weighed.

 The mass of each strip is 70 g.

 (a) Calculate the surface area of the shaded side of each strip.
 
  Write your answers in Table 7.1.

Table 7.1

strip surface area / cm2

A

B

 [1]
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 (b) Both strips are placed in distilled water.

  After fifteen minutes they are taken out of the water, dried and re-weighed.

  The results are shown in Table 7.2.

Table 7.2

strip original mass / g
mass after fifteen minutes in 

distilled water / g

A 70 80

B 70 92

  (i) Explain why the mass of each strip increases.

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

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

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

  (ii) Explain why strip B gains more mass than strip A.

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

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

 ...................................................................................................................................... [2]
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 (c) Fig. 7.2 is a drawing of some red blood cells in plasma, as seen using a microscope.

 
Fig. 7.2

  (i) Name the substance that gives these cells their red colour.

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

  (ii) Some red blood cells are placed in distilled water on a microscope slide. 

   After four minutes, the slide is viewed using the microscope. No cells are visible, but the 
liquid on the slide is coloured pink.

   Describe and explain what happens to the cells during the four-minute period.

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

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

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

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

 ...................................................................................................................................... [2]
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8 Complete the following sentences about the separation of mixtures.

Water can be obtained from sea-water by  ................................................  .

A mixture of hydrocarbons is separated by  ...............................................  .

 A mixture of sand and sea-water is separated by filtration and the solution that passes through the 

filter paper is called the  ...............................................  . The salt in the sea-water is obtained from 

this solution by the process of  ..................................................................  .

A mixture of two solids dissolved in water can be separated by  ....................................................  .
 [5]

9 Complete the following sentences about electrical circuits.

In an electrical circuit, an  ....................................................................  is used to measure current.

The unit of electric current is  .....................................................................  .

Electric current is a rate of flow of  ..................................................................  .
 [3]
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10 Fig. 10.1 shows a mains plug with its cover removed.

Q

R

fuse

Fig. 10.1

 Three wires are shown. Wires Q and R are labelled.

 (a) Complete Table 10.1 to show the name and colour of wires Q and R.
 

Table 10.1
 

wire name colour

Q

R

 [2]

 (b) An electrical appliance is double-insulated. 

  Name the wire that is not required in the mains plug of this appliance.

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

 (c) A kettle transforms 180 000 J of electrical energy in 2 minutes.

  Calculate the power of the kettle.

 power = .................................. unit ................  [3]
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11 Fig. 11.1 shows the reproductive system of a woman.

A

B

C
D
E

F

G

Fig. 11.1

 (a) State the letter in Fig. 11.1 which identifies

  (i) the cervix,  ......................

  (ii) an ovary,   ......................

  (iii) the vagina.   ......................
 [3]
 

 (b) Describe a function of

  (i)  the oviduct,

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

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

  (ii) the uterus.

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

 ...........................................................................................................................................
 [2]
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 (c) (i) The changes that occur during the menstrual cycle are controlled by hormones.

   State what is meant by hormone. 

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

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

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

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

  (ii) State one factor, other than hormones, that can change the length of the menstrual cycle.

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

 ...................................................................................................................................... [1]
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12 A student is given three bars that look identical. 

 One is a permanent magnet, one is made of iron and one is made of copper.

 Explain how the student identifies each bar using another permanent magnet.

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

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

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

 ..................................................................................................................................................... [3]

13 Equal volumes of sulfuric acid are placed in three test-tubes. 

 A piece of copper or zinc or magnesium is added to each test-tube.

 The results are shown in Fig. 13.1.  

A B C

Fig. 13.1

 (a) Deduce which test-tube contains

  (i) copper,  ......................

  (ii) zinc.  ......................
 [2]

 (b) Name the gas produced in the reactions. ........................................................................ [1]

 (c) (i) State a test and the result which shows that sulfuric acid is acidic.

test  ....................................................................................................................................

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

  (ii) The formula of sulfuric acid is H2SO4.

   State the name of each ion in sulfuric acid.

   ............................................................... and ...............................................................  [1]
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14 (a) Fig. 14.1 shows a wire moving downwards between the poles of two magnets.

S
N

S
N

motion

wire

Fig. 14.1

  The motion induces an electromotive force (e.m.f.) in the wire. 

  State how the motion of the wire may be changed

  (i) to decrease the size of the induced e.m.f.,

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

  (ii) to reverse the direction of the induced e.m.f.

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

 (b) One application of electromagnetic induction is the transformer.

  Explain why, for transformers, the input is an alternating voltage, rather than a direct voltage.

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

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

 .............................................................................................................................................. [2]
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15 Use words from the list to complete the sentences below. 

 anther carpel cotyledon fruit

 pericarp plumule sepal stomata

   root testa

 Each word may be used once, more than once or not at all.

Pollen is produced by the ........................................................ of a flower.

When an insect visits a flower it transfers pollen onto the ......................................................... .

After fertilisation, seeds are produced. Each seed contains a food store called the 

........................................................ and the plant embryo. 

The plant embryo consists of a radical and a ........................................................ .  

The food store and the plant embryo are protected by an outer coating called the 

........................................................ . 
 [5]
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16 The nucleus of an isotope of phosphorus contains 15 protons and 16 neutrons.

 (a) Explain what is meant by isotopes.

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

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

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

 (b) On Fig. 16.1, complete the electronic structure of this phosphorus atom.

Fig. 16.1
 [1]

 (c) Phosphorus combines with chlorine to form the compound PCl3.

  Suggest the type of bonding in this compound and give a reason for your answer.

type of bonding  .........................................................................................................................

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

 .............................................................................................................................................. [2]
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17 All electromagnetic waves are transverse and travel at 3.0 × 108 m / s in a vacuum.

 (a) An X-ray wave has a wavelength of 6.0 × 10–11 m in a vacuum.

  Calculate the frequency of this wave.

 frequency =  ...................................................  Hz  [2]

 (b) (i) Name a component of the electromagnetic spectrum with higher frequencies than X-rays.

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

  (ii) Name a longitudinal wave.  ..........................................................  [1]

18 Table 18.1 contains descriptions of four different processes.

Table 18.1

description of process name of process

the breakdown of large food 
molecules into small soluble 
molecules

the release of energy from food in 
living cells

the movement of molecules 
from a region of their higher 
concentration to a region of their 
lower concentration

the fusion of nuclei to form a 
zygote and the production of 
genetically dissimilar offspring

 Complete Table 18.1 by naming each process.  [4]
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19 A nucleus of carbon has 6 protons and 8 neutrons.

 (a) Determine the nucleon number.  .......................................... [1]
 

 (b) The nucleus emits a beta-particle.

  (i) State the nature of a beta-particle.

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

  (ii) Deduce the change, if any, in the number of protons in the nucleus when a beta-particle 
is emitted.

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

 (c) An isotope of carbon has a half-life of 5 700 years.

  Initially, a sample of the isotope emits 10 000 beta-particles each second.

  Calculate the time before the rate of emission is reduced to 1 250 beta-particles each second.

 time =  ...............................................  years  [2]

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.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International 
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after 
the live examination series.

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.



20

5129/21/O/N/15© UCLES 2015

G
ro

u
p

T
h

e 
P

er
io

d
ic

 T
ab

le
 o

f 
th

e 
E

le
m

en
ts

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

23
1

14
7

23
7

24
4

24
3

24
7

24
7

25
1

25
2

25
7

25
8

25
9

26
0

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
fu

r
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

T
c

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

In 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
Tu

ng
st

en

74

18
6

R
e

R
he

ni
um

75

19
0

O
s

O
sm

iu
m

76

19
2 Ir

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

20
9

21
0

22
2

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

Fr
an

ci
um

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

22
3

R
a

R
ad

iu
m

88 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 
=

 a
to

m
ic

 (
pr

ot
on

) 
nu

m
be

r

K
ey

D
A

TA
 S

H
E

E
T

* 
58

–7
1 

La
nt

ha
no

id
 s

er
ie

s
† 

90
–1

03
 A

ct
in

oi
d 

se
rie

s

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.

).


