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Speed of light in materials

Material Speed in m s−1

Air 	 3·0 × 108

Carbon dioxide 	 3·0 × 108

Diamond 	 1·2 × 108

Glass 	 2·0 × 108

Glycerol 	 2·1 × 108

Water 	 2·3 × 108

Gravitational field strengths

Gravitational field strength 
on the surface in N kg−1

Earth 	 9·8

Jupiter 	 23

Mars 	 3·7

Mercury 	 3·7

Moon 	 1·6

Neptune 	 11

Saturn 	 9·0

Sun 	 270

Uranus 8·7

Venus 	 8·9

Specific latent heat of fusion of materials

Material
Specific latent heat 

of fusion in J kg−1

Alcohol 	 0·99 × 105

Aluminium 	 3·95 × 105

Carbon Dioxide 	 1·80 × 105

Copper 	 2·05 × 105

Iron 	 2·67 × 105

Lead 	 0·25 × 105

Water 	 3·34 × 105

Specific latent heat of vaporisation of materials

Material
Specific latent heat of 
vaporisation in J kg−1

Alcohol 	 11·2	 × 105

Carbon Dioxide 	 3·77	× 105

Glycerol 	 8·30	× 105

Turpentine 	 2·90	× 105

Water 	 22·6	 × 105

Speed of sound in materials

Material Speed in m s−1

Aluminium 	 5200

Air 	 340

Bone 	 4100

Carbon dioxide 	 270

Glycerol 	 1900

Muscle 	 1600

Steel 	 5200

Tissue 	 1500

Water 	 1500

Specific heat capacity of materials

Material
Specific heat capacity 

in J kg−1 °C−1

Alcohol 	 2350

Aluminium 	 902

Copper 	 386

Glass 	 500

Ice 	 2100

Iron 	 480

Lead 	 128

Oil 	 2130

Water 	 4180

Melting and boiling points of materials

Material Melting point 
in °C

Boiling point 
in °C

Alcohol 	 −98 	 65

Aluminium 	 660 	 2470

Copper 	 1077 	 2567

Glycerol 	 18 	 290

Lead 	 328 	 1737

Iron 	 1537 	 2737

Radiation weighting factors

Type of radiation Radiation  
weighting factor

alpha 	 20

beta 	 1

fast neutrons 	 10

gamma 	 1

slow neutrons 	 3

X-rays 	 1

DATA SHEET
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SECTION 1

Attempt ALL questions

	 1.	 Two circuits are set up as shown.

R

R

meter X
meter Z

meter Y

Both circuits are used to determine the resistance of resistor R.

Which row in the table identifies meter X, meter Y and meter Z?

meter X meter Y meter Z

A ohmmeter voltmeter ammeter

B ohmmeter ammeter voltmeter

C voltmeter ammeter ohmmeter

D ammeter voltmeter ohmmeter

E voltmeter ohmmeter ammeter

	 2.	 Which of the following statements is/are correct?

	 I	� The voltage of a battery is the number of joules of energy it gives to each coulomb of 
charge.

	 II 	 A battery only has a voltage when it is connected in a complete circuit.

	 III 	 Electrons are free to move within an insulator.

A	 I only

B	 II only

C	 III only

D	 II and III only

E	 I, II and III

[Turn over
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	 3.	 A circuit is set up as shown.

4·0 Ω

4·0 Ω

4·0 Ω

X Y

The resistance between X and Y is

A		 1·3 Ω

B		 4·5 Ω

C		 6·0 Ω

D		 8·0 Ω

E		 12 Ω.

	 4.	 The rating plate on an electrical appliance is shown.

230 V~

50 Hz

920 W

model:  HD 1055

The resistance of this appliance is

A		 0·017 Ω

B		  0·25 Ω

C		  4·0 Ω

D		  18·4 Ω

E		  57·5 Ω.
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	 5.	 A syringe containing air is sealed at one end as shown.

syringe
piston

air
seal

The piston is pushed in slowly.

There is no change in temperature of the air inside the syringe.

Which of the following statements describes and explains the change in pressure of the air 
in the syringe?

A	 The pressure increases because the air particles have more kinetic energy.

B	 The pressure increases because the air particles hit the sides of the syringe more 
frequently.

C	 The pressure increases because the air particles hit the sides of the syringe less 
frequently.

D	 The pressure decreases because the air particles hit the sides of the syringe with less 
force.

E	 The pressure decreases because the air particles have less kinetic energy.

	 6.	 The pressure of a fixed mass of gas is 150 kPa at a temperature of 27 ºC.

The temperature of the gas is now increased to 47 ºC.

The volume of the gas remains constant.

The pressure of the gas is now	

A		  86 kPa

B		 141 kPa

C		 150 kPa

D		 160 kPa

E		 261 kPa.

[Turn over
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	 7.	 The diagram represents a water wave.

18 mm

4 mm

The wavelength of the water wave is

A		  2 mm

B		  3 mm

C		  4 mm

D		  6 mm

E		 18 mm.

	 8.	 A student makes the following statements about different types of electromagnetic waves.

	 I 	 Light waves are transverse waves.

	 II 	 Radio waves travel at 340 m s−1 through air.

	 III 	 Ultraviolet waves have a longer wavelength than infrared waves.

Which of these statements is/are correct?

A	 I only

B	 I and II only

C	 I and III only

D	 II and III only

E	 I, II and III

	 9.	 Alpha radiation ionises an atom.

Which statement describes what happens to the atom?

A	 The atom splits in half.

B	 The atom releases a neutron.

C	 The atom becomes positively charged.

D	 The atom gives out gamma radiation.

E	 The atom releases heat.
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	10.	 A sample of tissue is irradiated using a radioactive source.

A student makes the following statements.

The equivalent dose received by the tissue is

	 I	 reduced by shielding the tissue with a lead screen

	 II	 increased as the distance from the source to the tissue is increased

	 III	 increased by increasing the time of exposure of the tissue to the radiation.

Which of the statements is/are correct?

A	 I only

B	 II only

C	 I and II only

D	 II and III only

E	 I and III only

	11.	 A sample of tissue receives an absorbed dose of 16 µGy from alpha particles.

The radiation weighting factor for alpha particles is 20.

The equivalent dose received by the sample is

A		 0·80 µSv

B		 1·25 µSv

C		  4 µSv

D		  36 µSv

E		 320 µSv.

	12.	 For a particular radioactive source, 240 atoms decay in 1 minute.

The activity of this source is 

A		  4 Bq

B		  180 Bq

C		  240 Bq

D		  300 Bq

E		 14 400 Bq.

[Turn over
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	13.	 The letters X, Y and Z represent missing words from the following passage.

During a nuclear      X      reaction two nuclei of smaller mass number combine to produce 
a nucleus of larger mass number.  During a nuclear      Y      reaction a nucleus of larger 
mass number splits into two nuclei of smaller mass number.  Both of these reactions are 
important because these processes can release      Z      .

Which row in the table shows the missing words?

X Y Z

A fusion fission electrons

B fission fusion energy

C fusion fission protons

D fission fusion protons

E fusion fission energy

	14.	 Which of the following quantities is fully described by its magnitude?

A	 Force

B	 Displacement

C	 Energy

D	 Velocity

E	 Acceleration
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	15.	 The table shows the velocities of three objects X, Y and Z over a period of 3 seconds.  Each 
object is moving in a straight line.

Time (s) 0 1 2 3

Velocity of X (m s−1) 2 4 6 8

Velocity of Y (m s−1) 0 1 2 3

Velocity of Z (m s−1) 0 2 5 9

Which of the following statements is/are correct?

	 I 	 X moves with constant velocity.

	 II 	 Y moves with constant acceleration.

	 III 	 Z moves with constant acceleration.

A	 I only

B	 II only

C	 I and II only

D	 I and III only

E	 II and III only

	16.	 A car of mass 1200 kg is travelling along a straight level road at a constant speed of 
20 m s−1.

The driving force on the car is 2500 N.  The frictional force on the car is 2500 N.

X Y

50 m

20 m s−1

The work done moving the car between point X and point Y is

A		  0 J

B		  11 800 J

C		 125 000 J

D		 240 000 J

E		 250 000 J.

[Turn over
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	17.	 A person sits on a chair which rests on the Earth.  The person exerts a downward force on 
the chair.

Which of the following is the reaction to this force?

A	 The force of the chair on the person

B	 The force of the person on the chair

C	 The force of the Earth on the person

D	 The force of the chair on the Earth

E	 The force of the person on the Earth

	18.	 A package falls vertically from a helicopter.  After some time the package reaches its 
terminal velocity.

A group of students make the following statements about the package when it reaches its 
terminal velocity.

	 I	 The weight of the package is less than the air resistance acting on the package.

	 II	 The forces acting on the package are balanced.	

	 III	 The package is accelerating towards the ground at 9·8 m s−2.

Which of these statements is/are correct?

A	 I only	

B	 II only

C	 III only

D	 I and III only

E	 II and III only
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	19.	 The distance from the Sun to Proxima Centauri is 4·3 light years.

This distance is equivalent to

A		 1·4 × 108 m

B		 1·6 × 1014 m

C		 6·8 × 1014 m

D		 9·5 × 1015 m

E		 4·1 × 1016 m.

	20.	 Light from a star is split into a line spectrum of different colours.  The line spectrum from 
the star is shown, along with the line spectra of the elements calcium, helium, hydrogen 
and sodium.

line spectrum from star

calcium

helium

hydrogen

sodium

The elements present in this star are

A	 sodium and calcium

B	 calcium and helium

C	 hydrogen and sodium

D	 helium and hydrogen

E	 calcium, sodium and hydrogen.

[End of Section 1.  Now attempt the questions in section 2 
of your question and answer booklet]
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	11.	 Craters on the Moon are caused by meteors striking its surface.

A student investigates how a crater is formed by dropping a marble into a 
tray of sand.

sand

marble

Before After

(a)	 The marble has a mass of 0·040 kg.

	 (i)	 Calculate the loss in potential energy of the marble when it is 
dropped from a height of 0·50 m.

Space for working and answer

	 (ii)	 Describe the energy change that takes place as the marble hits 
the sand. 

[Turn over
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	11.	 (continued)

(b)	 The student drops the marble from different heights and measures the 
diameter of each crater that is formed.

The table shows the student’s results.

height (m) diameter (m)

0·05 0·030

0·10 0·044

0·15 0·053

0·35 0·074

0·40 0·076

0·45 0·076

	 (i)	 Using the graph paper below, draw a graph of these results.

(Additional graph paper, if required, can be found on 
Page twenty-eight)

3
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	11.	 (b)	 (continued)

	 (ii)	 Use your graph to predict the diameter of the crater that is 
formed when the marble is dropped from a height of 0·25 m.

	(iii)	 Suggest two improvements that the student could make to this 
investigation.

(c)		  (i)	 Suggest another variable, which could be investigated, that may 
affect the diameter of a crater.

	 (ii)	 Describe experimental work that could be carried out to 
investigate how this variable affects the diameter of a crater.

[End of Question Paper]
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Additional Space for Answers and Rough working

Additional graph paper for Q11 (b) (i)



*X757750129*

MARKS DO NOT 
WRITE IN 

THIS 
MARGIN

Page twenty-nine

Additional Space for Answers and Rough working
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Additional Relationships

Circle

circumference = 2πr

area = πr2

Sphere

area = 4πr2

volume =
3
4 πr3

Trigonometry

sin ϴ = 
opposite

hypotenuse

cos ϴ = 
adjacent

hypotenuse

tan ϴ = 
opposite

adjacent

sin2 ϴ + cos2 ϴ = 1



Page four

Electron A
rrangem

ents of Elem
ents

G
roup 1

G
roup 2

G
roup 3

G
roup 4

G
roup 5

G
roup 6

G
roup 7

G
roup 0

(1)
(18)

1H1

H
ydrogen

Key
Atom

ic num
ber

Sym
bol

Electron arrangem
ent 

N
am

e

2H
e2

H
elium

(13)
(14)

(15)
(16)

(17)
(2)

3Li
2,1

Lithium

4Be2,2

Beryllium

5B2,3

Boron

6C2,4

Carbon

7N2,5

N
itrogen

8O2,6

O
xygen

9F2,7

Fluorine

10

N
e2,8

N
eon

11

N
a

2,8,1

Sodium

12

M
g

2,8,2

M
agnesium

Transition Elem
ents

13A
l

2,8,3

Alum
inium

14Si
2,8,4

Silicon

15P
2,8,5

Phosphorus

16S
2,8,6

Sulfur

17Cl
2,8,7

Chlorine

18

A
r

2,8,8

Argon
(3)

(4)
(5)

(6)
(7)

(8)
(9)

(10)
(11)

(12)

19K
2,8,8,1

Potassium

20

Ca
2,8,8,2

Calcium

21

Sc
2,8,9,2

Scandium

22Ti
2,8,10,2

Titanium

23V
2,8,11,2

Vanadium

24

Cr
2,8,13,1

Chrom
ium

25

M
n

2,8,13,2

M
anganese

26

Fe
2,8,14,2

Iron

27

Co
2,8,15,2

Cobalt

28

N
i

2,8,16,2

N
ickel

29

Cu
2,8,18,1

Copper

30

Zn
2,8,18,2

Zinc

31

G
a

2,8,18,3

G
allium

32

G
e

2,8,18,4

G
erm

anium

33

A
s

2,8,18,5

Arsenic

34

Se
2,8,18,6

Selenium

35

Br
2,8,18,7

Brom
ine

36

Kr
2,8,18,8

Krypton

37

Rb
2,8,18,8,1

Rubidium

38Sr
2,8,18,8,2

Strontium

39Y
2,8,18,9,2

Yttrium

40

Zr
2,8,18,

10,2
Zirconium

41

N
b

2,8,18,
12,1

N
iobium

42

M
o

2,8,18,13,
1

M
olybdenum

43

Tc
2,8,18,13,

2
Technetium

44

Ru
2,8,18,15,

1
Ruthenium

45

Rh
2,8,18,16,

1
Rhodium

46

Pd
2,8,18,

18,0
Palladium

47

A
g

2,8,18,
18,1
Silver

48

Cd
2,8,18,

18,2
Cadm

ium

49In
2,8,18,

18,3
Indium

50

Sn
2,8,18,

18,4
Tin

51

Sb
2,8,18,

18,5
Antim

ony

52

Te
2,8,18,

18,6
Tellurium

53I
2,8,18,

18,7
Iodine

54

Xe
2,8,18,

18,8
Xenon

55

Cs
2,8,18,18,

8,1
Caesium

56

Ba
2,8,18,18,

8,2
Barium

57

La
2,8,18,18,

9,2
Lanthanum

72

H
f

2,8,18,32,
10,2

H
afnium

73

Ta
2,8,18,
32,11,2
Tantalum

74W
2,8,18,32,

12,2
Tungsten

75

Re
2,8,18,32,

13,2
Rhenium

76

O
s

2,8,18,32,
14,2

O
sm

ium

77Ir
2,8,18,32,

15,2
Iridium

78

Pt
2,8,18,32,

17,1
Platinum

79

A
u

2,8,18,
32,18,1

G
old

80

H
g

2,8,18,
32,18,2
M

ercury

81Tl
2,8,18,
32,18,3
Thallium

82

Pb
2,8,18,
32,18,4

Lead

83Bi
2,8,18,
32,18,5
Bism

uth

84

Po
2,8,18,
32,18,6
Polonium

85

A
t

2,8,18,
32,18,7
Astatine

86

Rn
2,8,18,
32,18,8
Radon

87

Fr
2,8,18,32,

18,8,1
Francium

88

Ra
2,8,18,32,

18,8,2
Radium

89

A
c

2,8,18,32,
18,9,2

Actinium

104

Rf
2,8,18,32,

32,10,2
Rutherfordium

105

D
b

2,8,18,32,
32,11,2
D

ubnium

106

Sg
2,8,18,32,

32,12,2
Seaborgium

107

Bh
2,8,18,32,

32,13,2
Bohrium

108

H
s

2,8,18,32,
32,14,2
H

assium

109

M
t

2,8,18,32,
32,15,2

M
eitnerium

110

D
s

2,8,18,32,
32,17,1

Darm
stadtium

111

Rg
2,8,18,32,

32,18,1
Roentgenium

112

Cn
2,8,18,32,

32,18,2
Copernicium

57

La
2,8,18,
18,9,2

Lanthanum

58

Ce
2,8,18,
20,8,2
Cerium

59

Pr
2,8,18,21,

8,2
Praseodym

ium

60

N
d

2,8,18,22,
8,2

N
eodym

ium

61

Pm
2,8,18,23,

8,2
Prom

ethium

62

Sm
2,8,18,24,

8,2
Sam

arium

63

Eu
2,8,18,25,

8,2
Europium

64

G
d

2,8,18,25,
9,2

G
adolinium

65

Tb
2,8,18,27,

8,2
Terbium

66

D
y

2,8,18,28,
8,2

D
ysprosium

67

H
o

2,8,18,29,
8,2

H
olm

ium

68

Er
2,8,18,30,

8,2
Erbium

69

Tm
2,8,18,31,

8,2
Thulium

70

Yb
2,8,18,32,

8,2
Ytterbium

71

Lu
2,8,18,32,

9,2
Lutetium

89

A
c

2,8,18,32,
18,9,2

Actinium

90

Th
2,8,18,32,

18,10,2
Thorium

91

Pa
2,8,18,32,

20,9,2
Protactinium

92U
2,8,18,32,

21,9,2
U

ranium

93

N
p

2,8,18,32,
22,9,2

N
eptunium

94

Pu
2,8,18,32,

24,8,2
Plutonium

95

A
m

2,8,18,32,
25,8,2

Am
ericium

96

Cm
2,8,18,32,

25,9,2
Curium

97

Bk
2,8,18,32,

27,8,2
Berkelium

98

Cf
2,8,18,32,

28,8,2
Californium

99

Es
2,8,18,32,

29,8,2
Einsteinium

100

Fm
2,8,18,32,

30,8,2
Ferm

ium

101

M
d

2,8,18,32,
31,8,2

M
endelevium

102

N
o

2,8,18,32,
32,8,2

N
obelium

103

Lr
2,8,18,32,

32,9,2
Law

rencium

Lanthanides

A
ctinides


