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1

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 £ and then mark your new answer with a cross [X.

This question is about static electricity.

(a) Figure 1 shows a plastic comb picking up small pieces of paper.

Figure 1

The comb picks up the paper because the comb has extra
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(b) Figure 2 shows a person touching a charged dome.
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(i) Explain how electric charge causes the hair to spread out, as shown
in Figure 2.
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(ii) The person lets go of the charged dome.
The charge on the person’s hair is 10 uC.
The charge on the dome is 25 puC.
Calculate the percentage of charge on the hair compared with on the dome.

Use the equation

. charge on hair
percentage of charge on the hair = x 100
charge on dome

(2)

percentage of chargeonthehair=_.. ... . ... %
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§§§§ (c) Draw one straight line from each example of electrostatic charges in actionto
X . . .
X their descriptions.
L3
L (3)
electrostatic charges in action description
¢ smalldroplets are charged so they
will stick to an object
charging a plastic comb
5 build-up of charge in a cloud causes
::;:: electrostatic paint spraying a discharge to Earth
S
3
S5
&
- . .
5 safe fuelling of cars prevents a dangerous build-up of
XX . . . .
<5 by earthing ® charge between a flowing liquid
K and a pipe
lightning
s produced by friction between
solid surfaces
(Total for Question 1 = 8 marks)
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(@) Figure 3 shows the parts in an electrical circuit.

switch

connector
resistor

connector
Figure 3

Draw the circuit diagram of this electrical circuit in the space provided.

The battery symbol and some of the connecting wires have been drawn for you.

circuit diagram

9V battery

(4)

| battery
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(b) Figure 4 shows the current flowing into and out of point P in part of a circuit.
2A
7A
_ s P
I
Figure 4
Which of these is the value of current I?
(1)
L] A 2A
[ B 5A
] C 7A
[ D 9A
(c) (i) Thereisa current of 0.46A in alamp.
Calculate the total charge that flows through the lamp in 30 seconds.
Use the equation
charge = current x time in seconds
(2)
charge = .. C
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(ii) The voltage across the lamp is 6.0V.

The current in the lamp is 0.46 A.

Calculate the energy transferred to the lamp in one minute.

Use the equation

energy transferred = current x voltage x time in seconds

(2)

energy transferred = ... J

(Total for Question 2 = 9 marks)
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3 (a) Figure 5 shows the apparatus used to investigate the melting of some crushed ice.

cable to power supply

cable to data logger

electrical heater
\
- beaker

|~ temperature probe

| crushed ice

Qe

Figure 5

(i) Suggest one safety precaution needed when using the electrical heater.

(ii) Suggest one way of heating the crushed ice without using electricity.
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(b) Figure 6 shows a graph produced from the data collected by the data logger
in Figure 5.

Labels P, Q, R and S have been added.

20

10

temperature in °C

-10

0 5 10 15
time in minutes

Figure 6
At the start, P, the beaker contains crushed ice at -8 °C.

Describe what happens to the crushed ice during the next 15 minutes.

You may use labels P, Q, R and S to help your answer.
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§§§§§§§ (c) Figure 7 shows bubbles of air that a diver breathes out.
K
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Figure 7
(i) Which row of the table is correct as one bubble rises?
(1)
the air pressure the volume of
in the bubble the bubble
L0 A decreases decreases —
0 B decreases increases —
0 ¢ increases decreases —
[0 D increases increases —
(ii) Which of these is a unit of pressure?
(1)
0 A g/cm’ —
24 [J € kg/cm —
1
%
2 1o D D Pa —
& . J
11
___________
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(

) The diver measures air pressure in atmospheres.

A bubble has an initial volume, V;, of 0.50 litres, at a pressure, P,, of
3.30 atmospheres.

The bubble rises towards the surface of the water, where the pressure, P,, i
1.07 atmospheres.

»

Calculate the volume, V,, of the bubble near the surface.
Use the equation

_hxh
P

2

2

(2)

volume, V,, of the bubble = ... litres

(Total for Question 3 = 9 marks)
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4 This question is about magnets and magnetism.
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(a) Figure 8 shows a magnet that has picked up three paper clips.
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Figure 8

(i) The poles of the lowest paper clip are labelled.

Label the poles of the other two paper clips in Figure 8.

(2)
(ii) Complete the sentence, by choosing a word from the box, to describe the
type of magnetism that these paper clips have.
(1)
alternated earthed induced transformed
These paper clips have ... magnetism.
(iii) Suggest a material that these paper clips in Figure 8 could be made from.
(1)
& . J
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(iv) When the paper clips were pulled off the magnet they fell separately to
the table.

Describe how you could test whether any of the paper clips had kept
any magnetism.

(b) Figure 9 shows the magnetic field around a wire carrying a current.

wire carrying a current \

Figure 9

(i) State how you can tell from Figure 9 that the strength of the field is greater at
P than at Q.
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magnetic field

(ii) The magnetic field strength is measured at P for different values of current in

the wire.
The results of this investigation are shown in Figure 10.
60
50
40—

30

strength at P

in uT 20

10

0
0.0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

-10-

currentin A

Figure 10

Describe the relationship between magnetic field strength and current.

(Total for Question 4 = 9 marks)
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5 Figure 11 shows part of the UK National Grid system for the supply of electricity
to homes.
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(K5

X
KKK IIAGAX

%
Q‘y

(1)

SIRRRS

IR

N 0.02Hz

s

QARG ICIKIRY

&
SR
SRR

KRR AR R LHAR
%% %

%
3’&

o
po

5
SRRRIES
<L
|~

%
b
%

20Hz
50Hz

O n W >

L]
L]
N 500Hz

(b) Explain why the National Grid uses high voltages with small currents to transfer
electricity from power stations.
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(c) Figure 12 shows details of a transformer.

iron core

D .
| secondary coil

’ 1600 turns of wire
D

primary coil
80000 turns of wire

I

VVVVVVVVVVVVVV

primary voltage = 12000V secondary voltage = 240V

primary current = 0.64 A secondary current =32 A

Figure 12
(i) Calculate the power in the primary coil.
Use the equation

P=VxI
(2)

power in the primary coil = ... W
(ii) Calculate the following for the transformer in Figure 12.

number of turns in secondary coil

number of turns in primary coil

(2)
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7

6 This question is about energy transfers.

Figure 13 shows the apparatus used for investigating the transfer between
gravitational potential energy and kinetic energy.

A metal ball is attached to a thread.
The ball is released from a starting position and swings on the thread.

The ball cuts a light beam at the bottom of its swing.

thread

metal ball

N light beam

Y light gate connected
to data logger

Figure 13

When the ball cuts the light beam, the speed of the ball is recorded by
the data logger.

The ball was released 3 times from the same height and the speed measured
each time.

The measurements of speed are given in Figure 14.

speed in m/s 1.31 1.27 1.16

Figure 14

(a) Calculate the mean speed.
(2)

mean speed = . ... m/s
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(b) Suggest one reason why the measurements of speed were repeated.
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(c) The mass of the ball is 0.052 kg.
The ball falls through a vertical height (Ah) of 5.0 cm as it swings.
The gravitational field strength, g, is T0N/kg.
Calculate the change in the gravitational potential energy of the ball.

Use the equation
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(d) Figure 15 shows an end-on view of the ball’s swing from its starting position.

ball

light beam

Figure 15
(i) To measure the change in vertical height, Ah, through which the ball moves,
a ruler could be used.

Draw a ruler on Figure 15, placed in a position to measure the change in
vertical height Ah.

(1)
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(ii) Figure 16 shows a set square.

Figure 16

Describe how the measurement of the change in vertical height, Ah, could be
improved using the set square.

You may add to Figure 15 or Figure 16 to help your description.

(Total for Question 6 = 9 marks)
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4 A
7 (a) Which of these is a vector?
(1)

[J A distance

] B force

[J € mass

[J D workdone

(b) Figure 17 shows a balanced seesaw with two children on it.
The pivot is at the centre of the seesaw.
The seesaw is balanced with no children sitting on it.
Child P has a weight of 150N.
child Q
child P
pivot
< 1.80m >
150N weight W
Figure 17
(i) Calculate the moment of the weight of child P about the pivotin Nm.
Use the equation
moment of a force = force x distance to pivot
(2)
MOMENT = Nm
.
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(i) Figure 18 shows the same balanced seesaw, with the distance of child Q to the
pivot labelled as well.
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Calculate the value of W, the weight of child Q.
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Use the idea of moments and the equation
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the moment of W = the moment of the weight of child P

Give your answer to 2 significant figures.
(3)
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*(c) Figure 19 shows a crowbar being used to lift a heavy weight.

heavy weight force

Figure 19

Explain how the crowbar enables a person to lift a heavy weight.
You should include the idea of moments in your answer.

It may help to label some distances in Figure 19 and use those distances in
your explanation.
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8 (a) The voltage (potential difference) across a length of wire is 1.5V.
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A charge of 0.042 C flows through the wire.

o

Calculate the energy transferred.

Use the equation

E=QxV
(2)
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(b) Figure 20 shows some of the apparatus that students use to determine the
resistance of a piece of iron wire.

connector iron wire connector

-

variable resistor battery

Figure 20

Add connecting wires, a voltmeter and an ammeter to complete the circuit
in Figure 20 so that the students can determine the resistance of the piece of
iron wire.

(2)

(c) The students extend the investigation to determine how the resistance of the
iron wire changes with its length.

(i) Give the name of one additional piece of apparatus the students would need.
(1)
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(i) Figure 21 shows a graph of the results.

SLIILILIRY

CRICIEARIGIKARL
e reressrores
L

1909090909009 0.%%

ORIIIHIN
3

ool

X
%

o

XL

4.00

e TR
N eteatels

55545
X
P
XK

KA

3.50
3.00
2.50
resistance x X

1.50

%
dosetelete!
2K
(K,
CKKS

LA EIANRK

1.00

S
2%
ool
0504

oatotetetetetets

(K5

X
KKK IIAGAX

%
”0

0.50

IR

hogases

%

L8

ZRRLRLRRRRLRRLRLREE

090

0.00 T T T T T |
0 20 40 60 80 100 120

length in cm

LXK
SRR

%

&
&
5
Joses

5
SRRRIES
.0 ’:’00
< %8
X

Figure 21

Draw a straight line of best fit on Figure 21.
(1)

(iii) Use Figure 21 to estimate the resistance of a 100 cm length of the iron wire.
(1)

FESISTANCE = oo Q
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(iv) The variable resistor shown in Figure 20 is used to prevent the iron wire from
becoming too hot.
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Explain how the variable resistor is used to prevent the iron wire from
becoming too hot.
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(d) The potential difference (voltage) across another piece of wire is 1.56 V.
The current in the wire is 0.45 A.
Calculate the resistance of this piece of wire.
Use the equation

V=IxR

(2)

FESISTANCE = e Q

(Total for Question 8 = 11 marks)
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9 (a) Which of these means changing state from solid directly to gas?
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sublimating

(b) An object has a mass of 7.22 x 10kg and a volume of 2.69 x 10°m’.

Calculate the density, p, of the object.
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State the unit.

density = .. UNIE o

(c) Aluminium has a melting point of 660 °C.
The absolute zero of temperature is -273 °C.

(i) Calculate the melting point of aluminium in kelvin.

(1)
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(ii) Describe the motion of particles in liquid aluminium (above 660 °C). KB
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*(d) The table shows some properties of two materials used as thermal insulation.
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The higher the R-value, the better the thermal insulating properties of
the material.

=

material R-value fire resistance

fibreglass, made from sand R-3.3 | non-flammable

polystyrene, made from petroleum oil R-4.0 | melts at 270°C and spreads fire very quickly

Assess which of these materials may be the more suitable to use as thermal
insulation in a building.
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Your answer should compare the properties of fibreglass and polystyrene given in
the table.
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10 This question is about pressure.
(a) Figure 22 shows windows in an aeroplane.

EQ

£ — N\

Figure 22

The aeroplane is high above the Earth’s surface.
The atmospheric pressure outside the aeroplane is 23 000 Pa.
The air pressure inside the aeroplane is 80000 Pa.

(i) Calculate the pressure difference between inside and outside of
the aeroplane.

(1)
pressure difference = . Pa
(i) The surface area of the window is 0.094 m*.
Calculate the size of the force on the window due to the cabin air pressure of
80000 Pa.
Use the equation
F
P=—
A
(2)
force = . N
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(i

ii) On the same aeroplane, a different window has a smaller surface area.
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Explain how the force due to the air pressure inside the cabin on the small
window differs from the force on the larger window.

R

(iv) Figure 23 shows a cross-section through the aeroplane including one window.
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inside of aeroplane outside of aeroplane
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Figure 23

Draw an arrow on Figure 23 to show the direction of the resultant force due to
the air pressure inside the cabin on the window at point X.

<
o
o teeds

.

(2)

J

o R 0 P O A
P 7 2 5 7 4 A 0 3 5 4 0

35

Turn over »

PMT



4 A
(b) Figure 24 shows the atmospheric pressure at different heights above the
Earth’s surface.
120 -
100 -
80—
e inkpa 0"
40
20
O | | | | |
0 5000 10000 15000 20000 25000
height above the Earth’s surface in m
Figure 24
(i) Describe how the atmospheric pressure changes with height above the
Earth’s surface.
Use data from Figure 24 to support your answer.
(3)
(ii) Suggest one reason why the atmospheric pressure changes with height
above the Earth’s surface.
(1)
(Total for Question 10 = 11 marks)
TOTAL FOR PAPER = 100 MARKS
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(final velocity)’ - (initial velocity)® = 2 x acceleration x distance

V-ut=2xaxx

energy transferred = current x potential difference x time

E=IxVxt
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potential difference across primary coil x current in primary coil = potential difference across
secondary coil x current in secondary coil

Vo x 1y =V x|
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change in thermal energy = mass x specific heat capacity x change in temperature
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thermal energy for a change of state = mass x specific latent heat
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Q=mxlL

to calculate pressure or volume for gases of fixed mass at constant temperature

P1 V1:P2V2

energy transferred in stretching = 0.5 x spring constant x (extension)’
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