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Answer ALL questions. Write your answers in the spaces provided.
Some questions must be answered with a cross in a box X.

If you change your mind about an answer, put a line through the box 5¢ and then
mark your new answer with a cross [X.

1 (a) Three of the following are magnetic materials.

Which of these is NOT a magnetic material?

A cobalt
B copper
C iron

D nickel

(b) Figure 1 shows a magnet, P, hanging from a support.

Zﬂ support
string
/

Figure 1

Explain what happens to magnet P when another magnet, Q, is brought towards it as shown.
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(c) A student uses iron filings to show the pattern of a magnetic field around a
bar magnet.

Figure 2 shows the pattern the student produced.
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Figure 2

(i) Describe how you can tell from Figure 2 where the magnetic field is strongest.
(2)

(ii) The bar magnet is placed on a sheet of paper. Describe how the student could
plot the shape and show the direction of the magnetic field around the magnet.
(3)
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(Total for Question 1 = 8 marks)
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(@) A student uses the apparatus shown in Figure 3 to investigate the extension of
a spring.

spring

load

————— 1

Figure 3
(i) Describe how the student could measure the extension of the spring when a
load is added.
(3)
(ii) The extension of the spring for a load of 1.5N is 30 mm.
Calculate the spring constant for the spring.
Use the equation
. load
spring constant = ———
extension
(2)
spring constant = N/mm
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a 3
(b) The student measures the extension of the spring as he adds different loads
(loading).
o < . .
o e He then measures the extension of the spring as he takes the loads off
3 < (unloading).
= -
E .:E He then repeats the investigation using a rubber band instead of the spring.
= Z
- w The tables in Figure 4 show his results.
- c
3 =
> 5 spring rubber band
= 2
= (o) load extension extension load extension extension
2. -Q inN in mm inmm inN inmm in mm
loading  unloading loading  unloading
0 0 0 0 0 0
: 1 20 20 1 14 25
o
o 2 40 40 2 33 42
=L
0
T 3 60 60 3 60 60
=
=
jg Figure 4
5
= State two similarities and two differences between the results for the spring and
S the results for the rubber band.
z (4)
o)
o
SHMUTAITEY T
SIMIIAITEY 2 e
Sec | mmmm——— -~ — i  — — - s
&
L | DHFEINCE T
w
T
e
L DI ICINCE 2.
o
=
o ool [ R R SRR
5 (Total for Question 2 = 9 marks)
a
4 y,

5
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-
3 (a) Which row in the table is correct?
particles in a solid particles in a gas
A move freely move freely
L1 B | move freely vibrate about fixed positions
I c vibrate about fixed positions move freely
] D | vibrate about fixed positions vibrate about fixed positions
(1)
(b) Room temperature is 20°C.
What is 20 °C on the kelvin temperature scale?
] A 293K W
273K
] 253K
[J D 120K
4
6
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(c) A student sets up an experiment to measure the specific heat capacity of a metal.

Figure 5 shows the apparatus.

wires to
power
thermometer supply

| heater

L | | | metal block

Figure 5

The heater is connected to a power supply and has a power of 50 W.

The student switches on the heater and measures the temperature rise after
5 minutes.

(i) State two improvements the student could make to the experiment.

(2)
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N\ & \ SB35
(i) Figure 6 shows the student’s results. S S
s §<< :
g o«
mass of metal block 0.92kg O s
2 <
SO S0V o 908
power of heater 50W : g ?; :
L it
starting temperature | 20°C e zg
i o
. et Bosetabee
finishing temperature | 54°C B 0 S
5 &
time 3005 = yz
igure > s
Use the data in Figure 6 to calculate a value for the specific heat capacity of J
the metal. B
Use the equation S o
q / &
e . power X time
specific heat capacity = -
mass X temperature rise
(3)
specific heat capacity = J/kg°C
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(d) An electric kettle is used to boil some water.

5
o < While the water is boiling, 566 000 J of thermal energy turns 0.250 kg of water
-0 & into steam.
e %
94 , % Calculate the specific latent heat of vaporisation of water.
% E =
g -z Use an equation selected from the list of equations at the end of this paper.
me S (3)
22 S
o e
£
> b=
> S
specific latent heat = J/kg

(Total for Question 3 = 10 marks)
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7

4 (a) The nucleus of an atom contains

1 A only electrons
only neutrons
[] € electrons and neutrons

[0 D protons and neutrons
(b) A metal wire carries an electric current.
The charge that flows in the wire is made up of

[J A electrons
[J B protons
] € positive ions

[J D negative ions

(c) Figure 7 shows a circuit used to light a lamp.

——I|I[——
2

Figure 7

(i) State two things you could do to the circuit to make the lamp dimmer.

(1)

(1)

(2)
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(i) The energy transferred by the lamp in 20s is 18J.

5
o < Calculate the power of the lamp.
o
i < State the unit.
g8 2 W
I
= =
R CZ
= =
2 B
22 S
o e
L
w B
B 2
o 2 power of the lamp =
unit=
’ (iii) The potential difference across the lamp is 4.2V.
55 The current in the lamp is then 0.19 A.
ﬁ Calculate the resistance of the lamp.
< (3)
T
SO
T
S
gt g
oo
S
o
Lo
S
poos 3 .
e resistance of the lamp = Q

(Total for Question 4 = 11 marks)
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a )
5 (a) Some forces act at a distance.
One example is the gravitational attraction between the Moon and the Earth. o <
() w
Describe an example of another type of force acting at a distance, where the force 2 f:
is not gravitational. 91 %
(2) = [
= Z
q —
................. e ol
= I
= =
,,,,,,,,,,,, u o
7 5
gg Z
""""""" m (o)
> a
(b) A rock falls off the top of a cliff of height h.
Figure 8 shows the rock falling. / %
The Earth exerts a force of 150N on the rock. ? S
s T
rock cliff f'f
2 =
h B
150N z Z
: £
m{ 8
: B i
Figure 8 L S
R s
The work done by this force when the rock falls from the top to the bottom of the 5 ?i Y/ /ffﬁ:
cliff is 2700 J. R K
(i) Calculate the height, h, of the cliff. : \’ §<
(2) SR \it
2 =
z I
~i_i\"\ S
SRS S
' :_'2; S
cmes 4;_'._1
2 =
e
T S
h= m e o
- B e
\ J
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(i) State the value of the kinetic energy of the rock just before it hits the ground.
(1)
kinetic energy = J
(iiif) The mass of the rock in Figure 8 is 15kg.
Calculate the velocity of the rock just before it reaches the bottom of the cliff.
(2)
velocCity = m/s
y,
13
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(c) An electric motor is used to lift a box.

s
S

Figure 9 shows how the efficiency of the electric motor changes as the mass of
the box increases.

efficiency
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Figure 9

Describe how the efficiency of the electric motor depends on the mass of the
box lifted.
(2)

(Total for Question 5 = 9 marks)
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e A
6 (a) An electric heater is connected to a 230V supply.
8 < The power supplied to the heater is 2.6 kW.
P 5:: Calculate the current in the heater.
S “ (3)
= s i
=
= -
—l —
= 8
- c
3 =
£
w B
= Z
e 0
> (=)
current = A
< (b) A car headlamp has a power rating of 55W when the current in the headlamp is 4.4 A.
ALY
' ;g; (i) State the equation relating power, current and resistance.
o (1)
A
e
(=
AL
o o
g (i) Calculate the resistance of the headlamp.
% vy (3)
<C¥
&
O
X
vf:ft._.f, resistance = Q
%
L
w
I
E
=
o
O
b
O
=
4 y,

15

M . 000 0 0 R Rt Turn over »
S 6 0 2 3 3 A0 1 5 20



*(c) The resistance of a thermistor changes with temperature.

2 %ol
ORKHKAK
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Ressssanss

o

Describe an experiment to investigate how the resistance of a thermistor changes
with temperature.

o

X

0302205 %%

R

You may draw a diagram to help with your answer.
(6)
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(Total for Question 6 = 13 marks) =

TOTAL FOR PAPER = 60 MARKS
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Equations
(final velocity)? - (initial velocity)? = 2 x acceleration x distance
VZ-ul=2xaxx
energy transferred = current x potential difference x time
E=IxVxt
potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil
Vp X Ip =V, x|
change in thermal energy = mass x specific heat capacity x change in temperature
AQ=m x c x A0
thermal energy for a change of state = mass x specific latent heat
Q=mxL
to calculate pressure or volume for gases of fixed mass at constant temperature
P1 V1 = P2 V2
energy transferred in stretching = 0.5 x spring constant x (extension)?
E="% xkx x?
4
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