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Examiner's 

Use 
1 Blood contains red cells, white cells and plasma. 
 
 (a) Match each of these components with its function by drawing lines to link the boxes. 
 
 

component  function 

   

red cells 

 

transporting urea 

   

white cells 

 
preventing and fighting 

infection 

   

plasma 

 

transporting oxygen 

[2] 
 
 
 
 (b) The heart pumps blood around the body. Describe how the heart pushes blood into the 

arteries. 

 

 

 [2] 

 
 
 
 (c) Plants do not have a heart to pump fluids around them. 
 
 (i) State the name of the vessels that carry water from a plant’s roots to its leaves. 

 [1] 

 
 
 (ii) Explain what makes the water move up these vessels. 

 

 

 [2] 
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2 (a) Explain in terms of particles why 
 
 (i) an inflated balloon shrinks when placed in a refrigerator, 

 

 

 

 [2] 

 
 
 (ii) water evaporates more quickly on a warm day than on a cold day. 

 

 

 

 [2] 

 
 
 
 (b) Explain why snow skis have a large surface area. 

 

 

 

 [2] 
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3 (a) A student uses pH and temperature sensors connected to a computer to investigate 

three liquids, A, B and C. The apparatus is shown in Fig. 3.1. 
 
 

pH:
temp:

CBA

pH sensor
temperature
sensor

 
 

Fig. 3.1 
 
 
 The results obtained when the pH sensor was placed into the liquids in the test-tubes 

are shown in Table 3.2. 
 

Table 3.2 
 

tube pH 

A 14.0 

B 7.0 

C 1.0 

 
 
 (i) Which liquid in Table 3.2 could be pure water? 
 Explain your answer. 

 

 [1] 

 
 (ii) Which liquid in Table 3.2 would react with magnesium to produce a salt and 

hydrogen gas? 
 Explain your answer. 

 

 [2] 
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 (b) The student then placed the temperature sensor into liquid C. 
 
 Predict and explain what will happen to the temperature reading from the sensor when 

liquid A is poured into liquid C. 

 

 

 

 [3] 

 
 
 (c) When sulphuric acid is added to a solid compound, a gas is given off. A drop of 

limewater on the end of a glass rod is held in this gas. The drop of limewater turns 
cloudy. 

 

glass rod

drop of limewater

sulphuric acid

solid compound
 

 
 
 What type of compound could the solid be? 
 Explain your answer. 

 

 

 

 [2] 
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4 In many parts of the world, cattle are farmed to provide meat and milk for humans. The 

cattle may be fed on maize. This information can be shown as a food chain. 
 

maize → cattle → humans
 

 (a) The arrows in the food chain represent the flow of energy along the chain. 
 

 Where did this energy originally come from? 

 [1] 

 
 

 (b) Name the consumer or consumers in this food chain. 

 [1] 

 
 

 (c) This food chain does not show decomposers. 
 

 Describe the role of decomposers in a food web. 

 

 

 [2] 

 
 

 (d) (i) The maize that the cattle eat is digested in their alimentary canal. 
 

 Explain what digestion is and why it is important. 

 

 

 

 [3] 

 
 (ii) The maize that the cattle eat contains starch. 
 

 Suggest how it is digested in their alimentary canal. 

 

 

 [2] 

 
 

 (e) State one dietary problem that is found in the country where you live, and explain how it 
may affect people’s health. 

 

 

 [2] 

 



7 

© UCLES 2006 0654/02/M/J/06 [Turn over 

For 

Examiner's 

Use 
5 (a) Electrical signals can be sent along nerve cells. A bright light shines into a person’s 

eye. Impulses are produced in the nerve cells. These travel to the central nervous 
system, which may then send impulses to an effector. 

 
 (i) State where in the eye receptor cells are found. 

 [1] 

 
 
 (ii) Suggest a possible effector. 

 [1] 

 
 
 
 (b) Rays of light entering the eye are refracted by the lens. 
 Complete Fig. 5.1 below to show what happens when parallel rays of light are refracted 

by a lens. 
 

 
[2] 

Fig. 5.1 
 
 (c) The eye is able to detect the three primary colours of light. 
 
 (i) Name these colours. 

1.   

2.   

3.   [2] 

 
 
 (ii) These three colours of light are electromagnetic waves. Apart from their colour, 

state one other way in which they differ from each other. 

 

 [1] 
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6 Explain briefly the difference between these terms. 
 
 (a) electrolysis and electrolyte 

 

 

 

 [2] 

 
 
 (b) sol and emulsion 

 

 

 

 [2] 

 
 
 (c) longitudinal waves and transverse waves 

 

 

 

 [2] 
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7 Fig. 7.1 shows the structure of the female reproductive system. 
 
 

oviduct

ovary

A

B

C

 
 

Fig. 7.1 
 
 
 (a) Name the parts labelled A, B and C. 

A   

B   

C   [3] 

 
 
 
 (b) Eggs are produced in the ovaries. One egg is released from an ovary each month. 
 
 Describe what happens if this egg is not fertilised. 

 

 

 [2] 

 
 
 
 (c) If the egg is fertilised, it may implant in the uterus and develop into an embryo. 
 
 Outline how the embryo is provided with nutrients. 

 

 

 [2] 
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8 Fig. 8.1 shows three aeroplanes at an airport. 
 
 

A

B

C

 
 

Fig. 8.1 
 
 
 
 (a) Aeroplane A is moving at a constant velocity towards the main runway. 
 Aeroplane B is stationary, waiting for take off. 
 Aeroplane C has just taken off and is accelerating. 
 
 (i) Which, if any, of the aeroplanes has zero momentum? 
 
 Explain your answer. 

 

 [1] 

 
 
 (ii) The momentum of one of the aeroplanes is changing. 
 
 State which aeroplane and explain your answer. 

 

 [1] 

 
 
 (iii) Which aeroplanes have no unbalanced forces acting on them? 
 
 Explain your answer. 

 

 

 [2] 
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 (iv) Aeroplane A travels at 70 m/s for 30 seconds. Calculate the distance travelled. 
 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 working 
 
 
 
 
 

 m [2] 

 
 
 

(b) People who fly frequently have greater exposure to ionising radiation than those who do 
not fly. 

 Explain why this can be harmful. 

 

 [2] 
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9 Growing crops take up several elements they need from the soil. 
 The chemical symbols of three of these elements are N, P and K. 
 
 (a) (i) One of these elements, when uncombined, is a metal. 
 Name this element. 

 [1] 

 
 
 (ii) State which two of these elements have the same number of electrons in the outer 

shells of their atoms. 
 Explain your answer briefly. 

elements  and  

explanation  

 [2] 

 
 
 Table 9.1 shows how much of these three elements is taken up from the soil by different 

crops. 
 

Table 9.1 
 

mass removed in kg / hectare 
crop 

N P K 

barley 72 14 13 

oats 72 13 18 

potatoes 109 14 133 

sugar beet 86 14 302 

wheat 115 22 26 

 
 
 
 (b) Which crop in Table 9.1 takes up the greatest mass of the two non-metallic elements 

per hectare? 
 
 Show how you obtained your answer. 

 [2] 
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 (c) The elements taken up by growing crops are present in the soil as compounds. 
 In industry, nitrogen from air is used to make ammonia. Ammonia is used to make 

ammonium nitrate, ammonium phosphate and urea, which are added to soil used for 
growing crops. 

 
 (i) Explain briefly why uncombined nitrogen molecules cannot be used by most 

growing crops. 

 

 [1] 

 
 
 (ii) Name the other element which reacts with nitrogen to form ammonia. 

 [1] 

 
 
 (iii) The chemical formula of urea is N2H4CO. 
 
 State the total number of atoms which are combined in one molecule of urea. 

 

 [1] 

 
 
 
 (d) Explain why lime might be added to certain types of soil in order to make it suitable for 

growing crops. 

 

 

 [2] 

 
 
 
 (e) Soils contain compounds which have been formed by the weathering of rocks. 
 
 Describe one way by which the weathering of rocks occurs. 

 

 

 [2] 
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10 Big-horn sheep live on rocky mountain sides in Canada. The males have very large horns. 

The size of their horns is caused by their genes. 
 

 
 
 
 (a) State one feature shown in the photograph that is found only in mammals. 

 [1] 

 
 
 
 (b) (i) Name the part of a cell that contains the genes. 

 [1] 

 
 
 (ii) In which cells in the big-horn sheep’s body will the gene for horn size be present? 

 [1] 

 
 
 
 (c) In summer, it may be very hot in the mountains, but in winter it is very cold. Big-horn 

sheep keep their body temperature constant. 
 
 (i) Explain why the cells of the sheep can function better if the temperature around 

them does not go up too high. 

 

 

 [1] 
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 (ii) Respiration inside the cells of the sheep produces heat energy that helps to keep 

them warm in cold weather. 
 
 Write the word equation for respiration. 

 [2] 

 
 
 (iii) Explain why the sheep have to eat more food when it is cold. 

 

 

 [2] 
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11 Electricity is generated in a power station using a turbine and generator. 
 
 (a) Complete the sentence below to describe the energy changes which take place in a 

generator. 

 energy is changed into  energy [1] 

 
 
 (b) The voltage of the electricity generated is increased using transformers for transmission 

through power lines to the users. 
 
 Explain why this is done. 

 

 [2] 

 
 
 (c) The electrical supply to a house is at a voltage of 220 V. 
 An electric kettle is plugged into the supply. 
 The current flowing through the heating element of the kettle is 10 A. 
 
 (i) Calculate the power taken by the kettle. 
 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 working 
 
 
 
 

 W [2] 

 
 
 (ii) Calculate the resistance of the heating element. 
 
 Show your working and state the formula that you use. 
 
 formula used 
 
 
 
 working 
 
 
 
 

 ohms [2] 
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 (d) Some power stations use fossil fuels as a source of energy. 
 
 (i) What is meant by the term fossil fuel? 

 

 

 [2] 

 
 
 (ii) Name one fossil fuel. 

 [1] 
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12 (a) The diagrams below show some common raw materials which are changed by 

chemical reactions into useful products. 
 
 Choose words from the list to complete each box. 
 

aluminium ammonia ceramics chlorine 

glass paper plastics 

 
 
 
 
 

OIL

petroleum
(crude oil)

wood

clay

silicon(IV) oxide
mixed with metal oxides

raw materials useful products

 
[4] 
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 (b) Petroleum (crude oil) is a black liquid mixture of hydrocarbons which is refined by the 

process of fractional distillation. 
 Fig. 12.1 shows a diagram of industrial apparatus used for fractional distillation. 
 

petroleum

A

B

C

 
 

Fig. 12.1 
 
 (i) Name the two main elements which are bonded together in the majority of 

molecules found in petroleum. 

 [1] 

 
 (ii) State one difference in the properties of the materials coming out of the apparatus 

at points A and C. 

 

 [1] 

 
 (c) Some of the material coming out of the apparatus at point B in Fig. 12.1 undergoes 

cracking on the surface of a catalyst. This produces a mixture of saturated and 
unsaturated hydrocarbons. The catalyst is in the form of very small particles. 

 
 (i) Describe briefly how an unsaturated hydrocarbon differs from a saturated 

hydrocarbon. 

 

 [1] 

 
 (ii) Explain the meaning of the term catalyst. 

 

 [2] 

 
 (iii) Suggest why the catalyst is used in the form of very small particles. 

 

 [1] 



20 

© UCLES 2006 0654/02/M/J/06 

 
 

G
ro

u
p

1
4
0

C
e

C
e
ri
u
m

5
8

1
4
1

P
r

P
ra

se
o

d
ym

iu
m

5
9

1
4
4

N
d

N
e

o
d

ym
iu

m

6
0

P
m

P
ro

m
e
th

iu
m

6
1

1
5

0

S
m

S
a

m
a

ri
u

m

6
2

1
5

2

E
u

E
u

ro
p

iu
m

6
3

1
5

7

G
d

G
a

d
o

lin
iu

m

6
4

1
5

9

T
b

Te
rb

iu
m

6
5

1
6

2

D
y

D
ys

p
ro

si
u

m

6
6

1
6

5

H
o

H
o
lm

iu
m

6
7

1
6

7

E
r

E
rb

iu
m

6
8

1
6

9

T
m

T
h
u
liu

m

6
9

1
7

3

Y
b

Y
tt
e
rb

iu
m

7
0

1
7

5

L
u

L
u
te

tiu
m

7
1

2
3

2

T
h

T
h
o
ri
u
m

9
0

P
a

P
ro

ta
ct

in
iu

m

9
1

2
3

8

U
U

ra
n

iu
m

9
2

N
p

N
e

p
tu

n
iu

m

9
3

P
u

P
lu

to
n
iu

m

9
4

A
m

A
m

e
ri
ci

u
m

9
5

C
m

C
u
ri
u
m

9
6

B
k

B
e
rk

e
liu

m

9
7

C
f

C
a

lif
o

rn
iu

m

9
8

E
s

E
in

st
e

in
iu

m

9
9

F
m

F
e
rm

iu
m

1
0
0

M
d

M
e

n
d

e
le

vi
u

m

1
0
1

N
o

N
o

b
e

liu
m

1
0

2

L
r

L
a

w
re

n
ci

u
m

1
0

3

1 H
H

yd
ro

g
e

n

1

7 L
i

L
ith

iu
m

3

2
3

N
a

S
o
d
iu

m

11

2
4

M
g

M
a

g
n

e
si

u
m

1
2

4
0

C
a

C
a

lc
iu

m

2
0

4
5

S
c

S
ca

n
d

iu
m

2
1

4
8 T
i

T
ita

n
iu

m

2
2

5
1 V

V
a

n
a

d
iu

m

2
3

5
2

C
r

C
h
ro

m
iu

m

2
4

5
5

M
n

M
a

n
g

a
n

e
se

2
5

5
6

F
e

Ir
o
n

2
6

5
9

C
o

C
o

b
a

lt

2
7

5
9 N
i

N
ic

ke
l

2
8

6
4

C
u

C
o

p
p

e
r

2
9

6
5

Z
n

Z
in

c

3
0

7
0

G
a

G
a

lli
u

m

3
1

2
7

A
l

A
lu

m
in

iu
m

1
3

11 B
B

o
ro

n

5

1
2 C

C
a

rb
o

n

6

1
4 N

N
itr

o
g

e
n

7

1
6 O

O
xy

g
e

n

8

1
9 F

F
lu

o
ri
n

e

9

2
8 S
i

S
ili

co
n

1
4

3
1 P

P
h

o
sp

h
o

ru
s

1
5

3
2 S

S
u

lp
h

u
r

1
6

3
5

.5

C
l

C
h

lo
ri
n

e

1
7

4
0

A
r

A
rg

o
n

1
8

2
0

N
e

N
e

o
n

1
0

4 H
e

H
e

liu
m

2

7
3

G
e

G
e
rm

a
n
iu

m

3
2

7
5

A
s

A
rs

e
n

ic

3
3

7
9

S
e

S
e

le
n

iu
m

3
4

8
0

B
r

B
ro

m
in

e

3
5

8
4

K
r

K
ry

p
to

n

3
6

3
9 K

P
o
ta

ss
iu

m

1
9

8
8

S
r

S
tr

o
n
tiu

m

3
8

8
9 Y

Y
tt
ri
u
m

3
9

9
1 Z
r

Z
ir
co

n
iu

m

4
0

9
3

N
b

N
io

b
iu

m

4
1

9
6

M
o

M
o

ly
b

d
e

n
u

m

4
2

T
c

Te
ch

n
e
tiu

m

4
3

1
0
1

R
u

R
u

th
e

n
iu

m

4
4

1
0

3

R
h

R
h

o
d

iu
m

4
5

1
0

6

P
d

P
a

lla
d

iu
m

4
6

1
0

8

A
g

S
ilv

e
r

4
7

11
2

C
d

C
a
d
m

iu
m

4
8

11
5

I
n

In
d
iu

m

4
9

11
9

S
n

T
in

5
0

1
2

2

S
b

A
n

tim
o

n
y

5
1

1
2

8

T
e

Te
llu

ri
u

m

5
2

1
2

7 I

Io
d

in
e

5
3

1
3

1

X
e

X
e

n
o

n

5
4

1
3

7

B
a

B
a
ri
u
m

5
6

1
3

9

L
a

L
a

n
th

a
n

u
m

5
7

  
  
  
  

*

1
7

8

H
f

H
a

fn
iu

m

7
2

1
8

1

T
a

Ta
n

ta
lu

m

7
3

1
8

4

W
T

u
n

g
st

e
n

7
4

1
8

6

R
e

R
h

e
n

iu
m

7
5

1
9

0

O
s

O
sm

iu
m

7
6

1
9

2

I
r

Ir
id

iu
m

7
7

1
9

5

P
t

P
la

tin
u

m

7
8

1
9

7

A
u

G
o

ld

7
9

2
0

1

H
g

M
e

rc
u

ry

8
0

2
0

4

T
l

T
h

a
lli

u
m

8
1

2
0

7

P
b

L
e

a
d

8
2

2
0

9

B
i

B
is

m
u
th

8
3

P
o

P
o

lo
n

iu
m

8
4

A
t

A
st

a
tin

e

8
5

R
n

R
a

d
o

n

8
6

F
r

F
ra

n
ci

u
m

8
7

2
2

7

A
c

A
ct

in
iu

m

8
9
  
  
  
  
  
  
  
  

9 B
e

B
e

ry
lli

u
m

4

I
II

II
I

IV
V

V
I

V
II

0

8
5

R
b

R
u

b
id

iu
m

3
7

1
3

3

C
s

C
a

e
si

u
m

5
5

2
2

6

R
a

R
a

d
iu

m

8
8

T
h

e
 v

o
lu

m
e

 o
f 
o

n
e

 m
o

le
 o

f 
a

n
y 

g
a

s 
is

 2
4

d
m

3
a

t 
ro

o
m

 t
e

m
p

e
ra

tu
re

 a
n

d
 p

re
ss

u
re

 (
r.

t.
p

.)
.

a X

b

a
 =

 r
e

la
tiv

e
 a

to
m

ic
 m

a
ss

X
 =

 a
to

m
ic

 s
ym

b
o

l

b
 =

 p
ro

to
n

 (
a

to
m

ic
) 

n
u

m
b

e
r

K
e

y

* 5
8

-7
1

 L
a

n
th

a
n

o
id

 s
e

ri
e

s

 9
0

-1
0

3
 A

ct
in

o
id

 s
e

ri
e

s

D
A

T
A

 S
H

E
E

T

T
h

e
 P

e
ri

o
d

ic
 T

a
b

le
 o

f 
th

e
 E

le
m

e
n

ts




