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1 (a) Both animal and plant cells contain a nucleus.
State two other features found in 

(i) animal cells,

1. ...............................................................................................................................

2. ...............................................................................................................................

(ii) plant cells.

1. ...............................................................................................................................

2. ...............................................................................................................................
[4]

(b) Fig. 1.1 shows a cell. 

Fig. 1.1

State whether this is a plant cell or an animal cell. 

......................................................................................................................................[1]
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2 Fig. 2.1 shows an extension – load graph for an elastic band.

Fig. 2.1

(a) What load gives an extension of 5.0 cm? ..............................N     [1]

(b) The length of the elastic band with no load is 8.0 cm.

What load gives the elastic band a length of 14.0 cm?

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

(c) Draw a labelled diagram of the apparatus that may be used to obtain an extension – load
graph for an elastic band.

[2]

0
0 2 4 6 8 10

4
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extension / cm
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3 Fig. 3.1 represents the particles in different substances at room temperature.

Fig. 3.1

Which diagram could represent

(a) a gaseous element, .....................................

(b) an alloy, .....................................

(c) a gaseous mixture, .....................................

(d) sodium chloride, .....................................

(e) air? .....................................
[5]

A
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B

E

C
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4 Fig. 4.1 shows a ray of light from a pin. The light is incident on a plane mirror.

Fig. 4.1

(a) On Fig. 4.1,

(i) draw the reflected ray,

(ii) mark with an X the position of the image of the pin.
[3]

(b) Fig. 4.2 shows a ray of light passing from air into a glass block. The normal to the
surface of the glass is shown.

Fig. 4.2

(i) Calculate the angle of incidence. ..............................................................................

(ii) Name angle B. ..........................................................................................................
[2]

glass block

B

30°

normal

air

mirror

pin
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5 Fig. 5.1 shows a seedling with its roots in a coloured dye solution.
The dye travels slowly up the stem to the leaves.

Fig. 5.1

(a) After four hours, a section of one of the leaves is examined under a microscope.

Fig. 5.2 shows the section as seen under the microscope.

Fig. 5.2

(i) In which region, A, B, C or D will the coloured dye be seen? 

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

(ii) Name the tissue chosen in (a)(i).

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

A

B

C

D

coloured
dye solution

leaf
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(b) (i) Name the chemical process for which the leaf uses water.

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

(ii) Suggest two other uses for water in a plant.

1. ...............................................................................................................................

2. ...............................................................................................................................
[3]

(c) A healthy seedling is growing in a sunny place, but there is not enough water around its
roots.

(i) Describe how the appearance of the seedling changes after several hours.

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

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

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

(ii) Explain why the changes in (c)(i) take place.

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

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

...................................................................................................................................
[3]
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6 Fig. 6.1 shows a balanced uniform metre rule. The knife edge is at the 50.0 cm mark and the
0.1 N weight is at the 20.0 cm mark.

Fig. 6.1

(a) Calculate the anticlockwise moment of the 0.1 N weight about the knife edge.

.........................N cm     [2]

(b) Calculate the distance of the 0.2 N weight from the knife edge.

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

50.0 cm
mark

20.0 cm
mark

0 cm
mark

0.1 N 0.2 N

knife edge
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7 Fig. 7.1 shows a blast furnace for the extraction of iron from haematite, Fe2O3.

Fig. 7.1

(a) Name the raw materials put in at the top of the blast furnace with the haematite.

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

(b) (i) Balance the following equation for the reduction of haematite to iron.

Fe2O3 +   .......   CO   → .......Fe   +   .......   CO2

(ii) Carbon monoxide acts as a reducing agent in the reaction.
Explain the meaning of the term reducing agent.

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

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

(c) (i) Name the two substances that cause iron to rust.

.............................................................. and .............................................................

(ii) State what is meant by galvanising and explain how it prevents iron from rusting.

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

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

...................................................................................................................................
[4]

waste gases

raw materials

firebrick lining

air

slag

molten iron
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8 Fig. 8.1 shows a longitudinal section through a blood vessel.

Fig. 8.1

(a) State whether Fig. 8.1 shows an artery or a vein and give a reason for your choice.

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

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

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

(b) State two other differences between arteries and veins.

1. ......................................................................................................................................

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

2. ......................................................................................................................................

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

For
Examiner’s

Use

© UCLES 2004



11

5129/02/M/J/04 [Turn over

(c) Fig. 8.2 shows blood flowing towards the small intestine and away from it, during
digestion of a meal.

Fig. 8.2

The blood leaving the intestine has changed. 
State one change that has taken place in

(i) the oxygen content of the blood,

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

(ii) the pressure of the blood, 

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

(iii) the concentration of glucose dissolved in the blood.

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

small
intestine

blood
vessels
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9 (a) Heat is transferred in solids by conduction. Explain how the molecules in a solid are
involved in conduction.

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

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

(b) Fig. 9.1 shows a convector heater in a room. This produces a convection current in the
air in the room.

Draw arrows on Fig. 9.1 to show the directions of the flow of air in the room.

Fig. 9.1
[2]

ceiling

floor

convector
heater
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10 Argon is an element in Group 0 of the Periodic Table. One isotope of argon is represented
below.

Ar

(a) How do isotopes of an element differ from one another?

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

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

(b) How many neutrons are present in one atom of Ar?

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

(c) Explain why argon has no chemical reactions.

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

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

(d) State one use of argon.

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

40
18

40
18
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11 The ammeter in Fig. 11.1 reads 0.2 A.

Fig. 11.1

(a) State the current at Z. ..................................................................................................[1]

(b) Calculate the potential difference between

(i) X and Z,

(ii) X and Y.

[3]

A

4 Ω 4 Ω
X Z Y
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12 Fig. 12.1 shows the female reproductive system.

Fig. 12.1

(a) Name and state the function of the parts labelled P, Q and R.

P name..........................................................................................................................

function ......................................................................................................................

Q name..........................................................................................................................

function ......................................................................................................................

R name..........................................................................................................................

function ......................................................................................................................
[6]

(b) On Fig. 12.1

(i) label with an X the place where sperm are deposited,

(ii) label with a Y where eggs are normally fertilised.
[2]

(c) A woman begins to menstruate on July 1st.
When is the next date that she is likely to ovulate?

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

P

Q

R
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13 (a) State the difference between magnetic and non-magnetic materials.

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

(b) Insulated wire is wrapped round a core as shown in Fig. 13.1. A current is passed
through the wire to form an electromagnet.

Fig. 13.1

(i) Suggest a suitable material for the core.

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

(ii) State two ways by which the strength of the electromagnet may be increased.

1. ...............................................................................................................................

2. ...............................................................................................................................
[3]

14 (a) Name two gases that pollute the atmosphere.
For each one, state a source of the pollutant.

gas 1 ................................................................................................................................

source ..............................................................................................................................

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

gas 2 ................................................................................................................................

source ..............................................................................................................................

......................................................................................................................................[4]

(b) Describe an effect of one of these gases on the environment.

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

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

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

coil

core
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15 Alpha-particles, beta-particles and gamma-rays are three types of radioactive emissions.

(a) State which type is

(i) the most penetrating, ................................................................................................

(ii) the most ionising, ......................................................................................................

(iii) part of the electromagnetic spectrum. ......................................................................
[3]

(b) State what is meant by the half-life of a radioactive material.

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

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

(c) A radioactive material emits beta-particles. Fig. 15.1 shows the number of beta-particles
emitted in one second at two different times.

Fig. 15.1

Calculate the half-life of the radioactive material.

[2]
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16 The first member of the alkene homologous series is ethene.
Ethene, C2H4, is an unsaturated hydrocarbon.

(a) Explain what is meant by unsaturated.

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

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

(b) State the general formula of the alkenes.

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

(c) Ethanol, C2H5OH, can be produced by reacting ethene with steam.

(i) State one condition required for this reaction.

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

(ii) Deduce the equation for the reaction.

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

(d) Ethene undergoes polymerisation to form poly(ethene).
Draw the structure of the polymer molecule.

[2]
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17 (a) Name the products of digestion of protein. 

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

(b) Suggest two uses of protein in the body.

1. ......................................................................................................................................

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

2. ......................................................................................................................................

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

(c) Some molecules from the digestion of protein are not used by the body. They are
changed into urea.

(i) In which organ does this change occur?

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

(ii) What happens to the urea that is formed?

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

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

18 Study the following reaction scheme.

(a) Identify substances A, B and C.

black powder A .................................................................................................................

acid B ...............................................................................................................................

liquid C .........................................................................................................................[3]

(b) Liquid C has a pH value of 7.
What is the colour of Universal Indicator in this liquid?

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

(c) What type of reaction does copper undergo when heated in air?

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

heat in air

add  acid B

+

copper black powder A

liquid Ccopper(II) sulphate



© UCLES 2004

20

5129/02/M/J/04

G
ro

u
p

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

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

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

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

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

†9
0-

10
3 

A
ct

in
oi

d 
se

rie
s




