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

1 (a) Figure 1 shows a circuit containing a battery and four other components.

battery

Figure 1

Label the four components in Figure 1, using words from the box.

ammeter

lamp LDR

switch thermistor variable resistor

(b) The circuit in Figure 1 is switched on.
A charge of 1.2 C leaves the battery in
Calculate the current in the circuit.
Use the equation

charge
time

current =

atimeof 4.0s.

CUITENT = e, A

(Total for Question 1 = 6 marks)
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2 (a) Figure 2 shows the shape of the magnetic field lines around a bar magnet.

Figure 2
(i) Draw one arrow on a magnetic field line in Figure 2 to show the direction of
that magnetic field line.

(ii) Draw an X on Figure 2 to show where the magnetic field is strongest.

(iii) Give a reason why Figure 2 shows the magnetic field is strongest at point X.

3
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(b) A student places two magnets on a smooth bench.

The student holds the magnets close to each other, as shown in Figure 3.

Figure 3

(i) Draw some magnetic field lines on Figure 3 to show the shape of the
magnetic field between the two magnets.

(ii) The student is holding the two magnets on the smooth bench.

State what would happen if the student let go of one of the magnets.

(c) A student is given two permanent magnets and some paper clips, as shown in
Figure 4.

N—

N

two permanent magnets paper clips

Figure 4

The paper clips are not magnets, but they are made from a magnetic material.

(i) Which of these is a magnetic material?

aluminium

iron

O o oo

A
B
C plastic
D

wood
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(ii) Describe how the student could use the paper clips to find out which of the
two permanent magnets is the stronger magnet.

(Total for Question 2 = 9 marks)
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3 (a) Figure 5 shows a truck on a horizontal road.

truck

road
é 1200 N \

Figure 5

(i) A force of 1200 N pulls the truck along the road for a distance of 8.0 m.
Calculate the work done by the 1200 N force.
Use the equation
work done =force x distance moved in the direction of the force

State the unit of work done.

(i) At 8.0 m the force is removed and the truck slows down until it stops.

Describe the energy transfers as the truck slows down.
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(b) A box has a mass of 90 kg.

Which of these is the weight of the box?

L]
L]
L]
L]

Nn W >

D

9N
90N
900N
9000 N

(c) Figure 6 shows a truck lifting a different box.

BOEw

A student calculates the change in gravitational potential energy, AGPE, for the

l/ )

truck

Figure 6

box at different heights.
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Figure 7 shows the results of the student’s calculations.

160
140
120 - X

100 -

AGPEin)J 80 A
60 - X
40 -

20 -

0 T T 1
0.0 1.0 2.0 3.0

heightinm
Figure 7
(i) The student has made one incorrect calculation.

On Figure 7, draw a circle round the X for this incorrect calculation.

(i) The truck lifts the box from the ground to a height of 2.0 m.
This takes a time of 5.0 s.

Using data from the graph in Figure 7, calculate the power needed to lift
the box.

Use the equation

AGPE
time

power =

(Total for Question 3 = 10 marks)
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4 Figure 8 shows a saucepan of milk being heated on an electric cooker.

© Por Fabian Ponce Garcia/Shutterstock
Figure 8

(a) Figure 9is a table of data about the milk being heated.

mass of milk 0.82 kg

starting temperature of milk 10°C

final temperature of milk 40 °C

change in thermal energy of milk 96 000 J
Figure 9

(i) Using data from the table in Figure 9, calculate the increase in temperature of
the milk.

increase in temperature = ... °C

(ii) Using data from the table in Figure 9, calculate the specific heat capacity of
the milk.

Use the equation

change in thermal energy

specific heat capacity = : -
mass x increase in temperature

specific heat capacity = ... J/kg °C
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(b) The cooker supplies 130000 J of energy in a time of 87 s.
(i) Calculate the power supplied by the cooker.
Use the equation

p-t
t

Give your answer to 2 significant figures.

(i) The cooker supplies 130 000 J of energy but only 96 000 J of this energy is
used to heat the milk.

Calculate the efficiency of heating the milk using this cooker.
Use the equation

useful energy transferred

efficiency = )
total energy supplied

efficiency = ...

10
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(c) The wiring for the cooker has safety features.

(i) Which of these wires would help to protect a person from getting an electric
shock if a fault developed in the cooker?

A earth
B live

C negative

O
O
O
[ D positive

(ii) Explain how a fuse can prevent overheating of the wiring for the cooker.

(Total for Question 4 = 11 marks)
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5 (a) Figure 10is a circuit diagram.
0.10A
—— 1
0.05A 0.05A
=
P
Figure 10
The current at P is
(1)
[ A 0.05A
[l B 0.10A
[l C 0.15A
[l D 020A
J
13
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(b) Some students investigate resistors in parallel.
The students set up a circuit containing four identical resistors.

The circuit used is shown in Figure 11.

power supply

®

Figure 11

The students measure the current from the power supply and the voltage (p.d.)
across the resistors.

(i) On Figure 11, draw a voltmeter connected to measure the voltage (p.d.) across
the resistors.

The students remove one resistor and measure the current and voltage again
with only 3 resistors in the circuit.

They repeat the measurements of current and voltage with only 2 resistors in the
circuit and then with only 1 resistor in the circuit.

Figure 12 is a table of their results.

num.ber g current in mA voltage inV
resistors
4 6.00
3 27.3 6.00
2 18.2 6.00
1 9.1 6.00
Figure 12

14
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(i) Using data from the table in Figure 12, predict the current from the power
supply when there are 4 resistors in the circuit.

CUITENT = oo mA

(iii) Using data from the table in Figure 12, calculate the resistance of
only 1 resistor.

FeSIStanNCe = ..o Q

(iv) Using data from the table in Figure 12, explain what happens to the
total resistance of the circuit as the number of resistors in parallel decreases.

15

acom R 00 0 Turn over
P 7 4 4 8 2 A 0 1 5 2 4



(c) An electric fire is connected to a 230 V mains supply.

A current of 9.0 A is supplied to the fire.

Calculate the power supplied to the fire.

Use the equation

power = current x voltage
(2)

(Total for Question 5 = 11 marks)
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6 (a) A coil of copper wire has a mass of 14.1 g.
The density, p, of copper is 8.96 g/cm’.
Calculate the volume of the copper wire.
Use the equation

b m
4 (3)
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(b) Figure 13 gives information about the density of aluminium.

density in g/cm’

solid aluminium 2.70
liquid aluminium 2.38
Figure 13

Explain the difference between the density of solid aluminium and the density of
liquid aluminium in terms of the arrangement of particles.

(c) A student boils some water.

Calculate the amount of thermal energy needed to change 60.0 g of water to
steam at its boiling point.

The specific latent heat of vaporisation of water, L, is 2.26 x 10° J/kg.
Use the equation

Q=mxL

amount of thermal energy = ... J

19
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*(d) A student is investigating the melting of ice.
The student has some crushed ice in a beaker at a temperature of —20 °C.
The student heats the beaker and its contents for 20 minutes.

Figure 14 is a graph of the student’s results.

120

100 /

80 4

60 /

temperature
in °C 40

20 /

o/ 5 10 15 20
-20 '/ i i

time in minutes
I O O
_40 1 1 11

Figure 14

Using information from the graph, describe the changes that take place in the
20 minutes shown on the graph.

Your answer should refer to
« data from the graph

« the state (solid, liquid or gas) of the contents of the beaker.
(6)

Answer lines for this question start on page 21
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(Total for Question 6 = 13 marks)

TOTAL FOR PAPER = 60 MARKS
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If you're taking GCSE (9-1) Combined Science or GCSE (9-1) Physics, you will need
these equations:

HT = higher tier

HT

distance travelled = average speed X time
acceleration = change in velocity + time taken

force = mass x acceleration
weight = mass X gravitational field strength

momentum = mass x velocity

change in gravitational potential energy = mass X gravitational
field strength x change in vertical height

kinetic energy = 1/2 x mass X (speed)’

efficiency = (usefulenergy transferred by the device)

(totalenergy supplied to the device)

wave speed = frequency X wavelength

wave speed = distance + time

work done = force x distance moved in the direction of the force
power = work done + time taken

energy transferred = charge moved X potential difference
charge = current X time

potential difference = current X resistance
power = energy transferred + time taken

electrical power = current x potential difference

electrical power = (current)’ X resistance

density = mass + volume

(v—u)

t

a=

F=mxa
W=mxg
p=mxyv

AGPE=m x gx Ah

KE:lxmxv2
2

v=FfXA

E=QxV
Q=Ixt

V=IxR
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force exerted on a spring = spring constant x extension F=kxx

(final velocity)® - (initial velocity)” = 2 x acceleration x distance V—-u'=2Xxaxx

. . (mv—mu)

HT force = change in momentum =+ time F :f
energy transferred = current X potential difference x time E=IxVxt
HT force on a conductor at right angles to a magnetic field F=BxIxl

carrying a current = magnetic flux density x current x length

For transformers with 100% efficiency, potential difference across
primary coil X current in primary coil = potential difference Ve X I =Vs xIs
across secondary coil x current in secondary coil

change in thermal energy = mass X specific heat capacity x

change in temperature AQ=mXcXA0

thermal energy for a change of state = mass X specific latent

heat Q=mxL
energy transferred in stretching = 0.5 X spring constant X E=l><k>< X2
(extension)? 2
If you're taking GCSE (9-1) Physics, you also need these extra equations:
moment of a force = force X distance normal to the direction
of the force
F
pressure = force normal to surface + area of surface P =Z
potential difference across primary coil number of turns in primary coil V., N,
HT - = - - ——=—
potential difference across secondary coil number of turns in secondary coil Vs N
to calculate pressure or volume for gases of fixed mass at constant P sV =P.x V.
temperature T e e
pressure due to a column of liquid = height of column x density of P=hxpxg

liquid x gravitational field strength

END OF EQUATION LIST
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