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A student investigates the density of three different liquids.
The student pours liquid honey into a container, as shown in Fig. 1.1.
cm3
50
40
30
20
10

honey

Fig. 1.1
(a) (i)

Name the container shown in Fig. 1.1.
...................................................................................................................................... [1]

(ii)

Name the other piece of apparatus necessary when determining the density of the honey.
...................................................................................................................................... [1]

(b) The student then carefully adds some water and then some kerosene. The liquids do not mix
but form three separate layers as shown in Fig. 1.2.
cm3
50
kerosene
40
30
water
20
10

honey

Fig. 1.2
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Identify the correct statements about the densities of the liquids. Tick only two boxes.
Honey has the smallest density.
Honey has a larger density than water.
Kerosene has the largest density.
Kerosene has a smaller density than water.
Water has a larger density than honey.
Water has a smaller density than kerosene.
[2]
(c) The mass of 13 cm3 of the kerosene is 10.5 g.
Calculate the density of the kerosene, including an appropriate unit.

density = .................................................. [4]
[Total: 8]
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Cameras are used to check average speeds on a long straight road. Each camera records the
exact time that a car passes the camera.
Fig. 2.1 shows three cameras and the times at which the car passes.
camera A

camera B

h min s

h min s

08 : 43 : 17

08 : 45 : 57

camera C

h min s

08 : 54 : 20

Fig. 2.1 (not to scale)
(a) (i)

Calculate the time taken for the car to travel between camera A and camera B. State your
answer in seconds.

time taken = ............................................... s [2]
(ii)

The cameras are placed 5000 m apart.
Calculate the average speed of the car between camera A and camera B.

average speed = .......................................... m / s [3]
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(iii)

Using the information on the clocks, describe the average speed of the car between
camera B and camera C. Tick one box.
slightly slower than between A and B
much slower than between A and B
same as between A and B
slightly faster than between A and B
much faster than between A and B
[1]

(b) The speed limit for the road is 30 m / s.
Use your answers to (a)(ii) and (a)(iii) to estimate whether the car’s average speed was
greater or less than the speed limit when travelling between camera A and camera C. Explain
how you decided on your answer.
estimate ....................................................................................................................................
explanation ...............................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
[3]
[Total: 9]
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(a) There are three states of matter.
Draw three lines, each line connecting a state of matter to the diagram representing the
arrangement of the particles in that state of matter.
state of matter

diagram

solid

liquid

gas

[1]
(b) Fig. 3.1 shows a perfume bottle.
plastic
stopper

air and
vapour
perfume
perfume
bottle
Fig. 3.1
(i)

A student pours a small amount of perfume onto her arm. She notices that her arm feels
cold as the perfume evaporates.
Explain why the evaporating perfume produces a cooling effect on her arm.
...........................................................................................................................................
...........................................................................................................................................
...................................................................................................................................... [2]
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(ii)

When the perfume bottle is left by a window on a hot day, the stopper pops out of the
bottle.
Suggest why the stopper pops out of the bottle.
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...................................................................................................................................... [3]
[Total: 6]
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A student has a mobile (cell) phone. The phone receives a signal from a transmitter and produces
a ring tone.
(a) State two differences between the microwave signal received by the phone and the sound
wave produced when the phone rings.
1. ..............................................................................................................................................
2. ..............................................................................................................................................
[2]
(b) Fig. 4.1 represents the waves emitted by the mobile phone. The waves interact with a wall,
and a doorway, in the room.
view from above
mobile phone

doorway
wall
Fig. 4.1 (not to scale)
With reference to Fig. 4.1, complete each of the following sentences using a word from the
box below.
diffracted

dispersed

reflected

refracted

(i)

When the waves hit the wall, the waves are .............................................................. . [1]

(ii)

When the waves pass through the doorway, the waves are ...................................... . [1]
[Total: 4]
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Fig. 5.1 shows a simple liquid-in-glass (alcohol) thermometer made by a technician in a laboratory.

Fig. 5.1
The thermometer is to be used to measure temperatures in the range −10 °C to 110 °C. There is
no scale on the thermometer.
(a) The scale is added using fixed points.
State the temperature of each of the fixed points used.
upper fixed point = .................................................. °C
lower fixed point = .................................................. °C
[2]
(b) Describe how the thermometer is cooled to its lower fixed point.
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
.............................................................................................................................................. [2]
(c) Identify the physical property used by a liquid-in-glass thermometer to measure temperature.
Tick one box.
colour
expansion
pressure
resistance
[1]
[Total: 5]
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Fig. 6.1 shows a sign used to warn drivers of a road hazard.

solar
panels

SLOW
DOWN

Fig. 6.1
The sign lights up as cars approach.
(a) The sign makes use of two sources of renewable energy, one of which is solar energy.
Identify the other source of renewable energy used by the sign. Tick the correct box.
chemical
geothermal
light
wind

[1]

(b) Fill in the blank spaces to complete one of the useful energy conversions taking place when
the sign is operating using solar energy.
solar energy
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(c) (i)

In certain conditions, the sign cannot use its sources of renewable energy.
State these conditions.
...................................................................................................................................... [2]

(ii)

The sign needs to be able to operate at all times.
Suggest a way of overcoming the problem identified in (c)(i).
...................................................................................................................................... [1]

(d) After passing the sign, the cars climb a steep hill.
State the type of energy gained by cars as they climb the hill.
.............................................................................................................................................. [1]
[Total: 7]
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Fig. 7.1 shows an experiment to identify the pattern and direction of field lines around a bar
magnet.

paper
B

A
N

magnet

S

C

D

Fig. 7.1
The bar magnet is placed on a sheet of paper. A plotting compass is placed in each of the four
positions labelled A, B, C and D.
The plotting compass is a small pivoted magnet, as shown in Fig. 7.2.

plotting
compass

S

N

pivot
pointer

Fig. 7.2
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(a) In each of positions A, B, C and D on Fig. 7.1, carefully draw an arrow showing the position of
the pointer. Ignore the magnetic field due to the surroundings.
[3]
(b) On Fig. 7.1, carefully draw two complete magnetic field lines, one through position B and the
other through position D. The lines you draw should start and finish on the bar magnet.
[1]
(c) State the material from which a permanent magnet is made.
.............................................................................................................................................. [1]
[Total: 5]
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Fig. 8.1 shows part of a wiring diagram for a car.

starter
motor
M

relay
coil

S

Fig. 8.1
When the driver closes switch S, there is a current of 200 A in the starter motor.
(a) (i)

Explain how closing switch S causes the starter motor to operate.
...........................................................................................................................................
...........................................................................................................................................
...................................................................................................................................... [2]

(ii)

Explain why the cable connecting the motor to the battery is much thicker than the wire
connecting the switch S to the battery.
...........................................................................................................................................
...........................................................................................................................................
...................................................................................................................................... [2]
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(b) Fig. 8.2 shows part of a lighting circuit for a car.
12 V

P

fuse

Fig. 8.2
(i)

The switch is closed. There is a current of 1.2 A in the fuse.
State the current at point P.
current = .............................................. A [1]

(ii)

The lights of the car are connected in parallel.
State one reason for connecting lights in parallel.
...................................................................................................................................... [1]
[Total: 6]
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A student investigates how the resistance of a thermistor changes with temperature. Fig. 9.1
shows the circuit that the student uses.

A

Fig. 9.1
(a) (i)
(ii)

Label clearly the thermistor in Fig. 9.1.

[1]

On Fig. 9.1, draw a voltmeter connected so that the resistance of the thermistor can be
determined.
[2]

(b) The student varies the temperature of the thermistor and records the ammeter readings. The
results are shown in Table 9.1.
Table 9.1
temperature of thermistor / °C
current in thermistor / mA
(i)

0

10

20

30

40

50

1.0

2.0

4.0

7.5

14.0

24.5

The potential difference (p.d.) across the thermistor is 6.0 V at 20 °C.
Calculate the resistance of the thermistor at 20 °C. Include the unit.

resistance = .................................................. [4]
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(ii)

Fig. 9.2 shows the student’s results plotted on a graph.
25

20
current in
thermistor /
mA
15

10

5

0
0

10

20

40
30
temperature / °C

50

Fig. 9.2
The student suggests that the current in the thermistor is directly proportional to the
temperature of the thermistor.
Explain how the graph shown in Fig. 9.2 shows that the suggestion is incorrect.
...........................................................................................................................................
...................................................................................................................................... [1]
[Total: 8]
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10 A camera has a circuit containing a light-dependent resistor (LDR). Fig. 10.1 shows part of this
circuit.

6V

Fig. 10.1
(a) Describe what happens to the resistance of the LDR and the current in the LDR when a bright
light is shone on the LDR.
...................................................................................................................................................
.............................................................................................................................................. [2]
(b) A camera lens is used to produce an image of an object OX. The arrangement is shown in
Fig. 10.2.

X
principal axis
O

F

F

Fig. 10.2
The principal focuses of the lens are labelled F.
On Fig. 10.2,
(i)

draw a ray from the top of the object, parallel to the principal axis and continuing through
and beyond the lens,
[2]

(ii)

draw in another ray to locate the position of the image of OX,

[2]

(iii)

carefully draw and label the image obtained.

[1]
[Total: 7]
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11 Three types of radioactive decay are by the emission of
α - radiation,
β - radiation,
γ - radiation.
(a) State which of the three types of emission has the greatest speed.
.............................................................................................................................................. [1]
(b) A nucleus of americium-241 decays to become a nucleus of neptunium-237 by the emission
of one particle.
The equation below describes the change. The symbol AZ X represents the particle emitted.
241Am
95

(i)

237 Np
93

+

AX
Z

State the name given to each of the numbers A and Z.
A is the ........................................ number.
Z is the ........................................ number.
[2]

(ii)

Determine the values of A and Z.
A = .......................................................
Z = .......................................................
[2]

(iii)

State the name of the particle emitted.
...................................................................................................................................... [1]
[Total: 6]
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12 Fig. 12.1 is a diagram of a power station that uses coal.

X

generator
transmission
lines

boiler
steam

transformer
coal

water
cooling
tower

Fig. 12.1
(a) (i)

State the name of the part of the power station labelled X.
...................................................................................................................................... [1]

(ii)

State two disadvantages of generating electricity using fossil fuels.
1. .......................................................................................................................................
2. .......................................................................................................................................
[2]

(b) The transformer converts the 25 kV output from the generator to 115 kV. The primary coil of
the transformer has 500 turns.
Calculate the number of turns on the secondary coil.

number of turns = .................................................. [3]
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(c) Explain the advantages of transmitting electricity at high voltages such as 115 kV.
...................................................................................................................................................
...................................................................................................................................................
.............................................................................................................................................. [3]
[Total: 9]
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