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— there may be more space than you need.
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. If you change

your mind about an answer, put a line through the box $¢ and then mark

your new answer with a cross [X.
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The marks for each question are shown in brackets
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Advice

Read each question carefully before you start to answer it.
Write your answers neatly and in good English.

Try to answer every question.

Check your answers if you have time at the end.
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EQUATIONS

You may find the following equations useful.

energy transferred = current X voltage x time E=IxVxt
pressure X volume = constant p, XV, =p,xV,
f L f 1
requency = T ==
9 y time period T
work done w
power = ————— p=—
time taken t
energy transferred w
power = - P=—
time taken t
) 27 X orbital radius 2XTmTXr
orbital speed = - - v=——"
time period T

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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1

Answer ALL questions.

(a) Which of these is an electron?
(1)
[J A anxray

[0 B agammaray
[0 € analpha particle
[J D abeta particle

(b) (i) Which of these will repel an alpha particle?
(1)
[0 A anucleus

[l B anelectron
[0 € agammaray

[J D aneutron

(ii) Which of these could be the path of an alpha particle passing very close to a
gold nucleus?
(1)

] A [l B
gold gold
nucleus nucleus
0 ¢ 0 D
gold gold
nucleus nucleus
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(i) The diagram shows how the different parts of the body affect the radiation
from four radioactive sources, A, B, C and D.

Which source only emits alpha particles?
(1)
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skin muscle bone

(iv) Which of these properties is the reason for using alpha particles in a smoke detector?
(1)
[0 A highionising ability

] B low mass
[0 € short half-life
[l D longrange

(Total for Question 1 = 5 marks)
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2 In cold countries, radiators are used to heat buildings.
Radiators are made of metal and have hot water flowing through them.

The diagram shows three radiators that are the same size but painted different colours.

white black silver

(@) Explain why radiators are made of metal.
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(c) A radiator also transfers thermal energy by convection.

(i) Explain how convection heats a room.

You may draw a diagram to help your answer.
(4)
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(i) Suggest how a radiator can be designed to help maximise heat transfer by
convection.

(Total for Question 2 = 9 marks)
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3 This question is about parts of the electromagnetic spectrum.

gamma visible infrared . radio
X-rays . microwaves
rays light waves waves

(@) Name the missing part of this spectrum.

(1)
(b) Which part of this spectrum has the shortest wavelength?
(1)
(c) Explain how the frequency of electromagnetic waves in free space differs with
increasing wavelength.
(2)
(d) Microwaves are used to heat food.
State another part of the spectrum that is used to heat food.
(1)
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(e) Microwaves are used at airports to detect aeroplanes.

A microwave beam is emitted from a large rotating aerial and reflected back off
the metal surface of the aeroplane.
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(i) Suggest why it is important for the aerial to rotate through a full circle every
two seconds.
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(Total for Question 3 = 9 marks)
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4 (a) These terms are used on the safety labels found on electrical appliances.
Explain the meaning of each term.

() insulated wire

(1)
(ii) 5A fuse

(2)
(iii) earthed

(2)
(iv) double insulated

(2)
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(b) Circuit breakers are often used instead of fuses.

Give two advantages of using a circuit breaker.
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(Total for Question 4 = 9 marks)
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5 (a) The diagram shows stages in electricity generation at a nuclear power station.

town

I
: \
I

condenser

rods

turbine

reactor

K

Describe the energy transfers that take place in this power station.
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(b) Which of these types of power station uses gravitational potential energy to
generate electricity?

(1)
[J] A windfarm

[J B geothermal power station
[] € hydroelectric power station

L] D coal-fired power station

ONOTWRITEINTHISAREA

(c) Which of these types of power station transfers thermal energy to generate electricity?
(1)

[J A coal-fired power station
[J B solar farm
[J € hydroelectric power station

] D windfarm
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(d) A power station needs an input of 188 J each second to operate a single 60 W lamp
in a house.

The Sankey diagram shows what happens to the input energy at each stage.

|
|
|
power transmission :
station lines : lamp
| ﬁ 15)
|
N )
|

1881

N

58.5J Not to
scale

6)J

|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
122 :
|

(i) Which of these is the main form of energy wasted in the lamp?

— ] A sound

— [0 B thermal 0:3
— [0 € electrical :f
— [0 D light %‘%’
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(i) State the relationship between efficiency, useful energy output and total
energy input.
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(iii) Calculate the overall efficiency from power station input to lamp.

efficiency = .

(Total for Question 5 = 10 marks)
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6 A student uses this apparatus to investigate how the current in an LDR (light-dependent resistor)
varies with the intensity of light.

connections to
a power source
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The student measures the current for a range of different intensities of light.

(@) (i) State why the student takes her readings in a dark room.
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(i) The table lists three types of variable.
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investigation.
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(b) The table shows her results.

Distance Currentin mA

fro.m lamp 1st 2nd 3rd Average
ih cm reading reading reading (mean)

10 100.1 102.8 109.6 104.2

20 26.9 25.1 25.8 259

30 10.6 10.7 11.7 11.0

40 6.1 6.2 5.8 6.0

50 3.9 16.0 3.8 7.9

60 29 2.7 29 2.8

80 1.6 1.5 1.5 1.5

(i) One of her readings of current is anomalous.

Circle the anomalous reading in the table.
(1)

(i) Calculate the correct average current for the distance that has the
anomalous reading.

(1)
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(c) (i) Plota graph of the results on the grid.
(4)

(i) Draw the curve of best fit.
(1)
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(d) (i) Describe the relationship between distance and current.
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(e) The student repeats her investigation, but this time covers the LDR with a thin
sheet of tracing paper.

Explain how the curve of best fit would change.

(Total for Question 6 = 16 marks)
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7 A student investigates the terminal velocity of steel balls falling through a thick liquid.

(@) (i) On the diagram, draw and label the forces acting on a steel ball as it falls at
terminal velocity.
(3)

ONOTWRITEINTHISAREA

(i) Explain, in terms of forces, what is meant by terminal velocity.
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(b) The student has five steel balls of different diameter and some thick oil.

(i) Name two additional pieces of apparatus the student would need in order to
investigate the terminal velocity of the steel balls falling through the oil.
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(i) Describe a method the student could use to investigate how the diameter of a
steel ball affects the terminal velocity.

In your answer, you should include

e alabelled diagram
¢ the measurements that the student should take

e how the student could use the measurements to find the terminal velocity.
(5)
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(c) Explain which type of graph the student should use to display his results.

(Total for Question 7 = 15 marks)
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8 The diagram shows a lorry with a curved roof.
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(b) The lorry travels up a hill at a constant speed.

The diagram shows the dimensions of the hill.
e

(i) State the relationship between work done, force and distance moved in the
direction of the force.

17m

ONOTWRITEINTHISAREA

(1)

(i) The weight of the lorry is 180 kN.

Calculate the work done against gravity by the lorry in moving to the top of
the hill.
(3)
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(i) The lorry takes 8.0 s to travel up the hill.
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Calculate the useful power of the lorry.

Give the unit.
(3)

useful power = ... unit o
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(c) The graph shows part of another journey.

16 -

12 +

velocity

inm/s
8_

0 T T T !
0 2 4 6 8

timeins

The lorry accelerates and then travels at a constant velocity.

(i) State the relationship between acceleration, change in velocity and time.

(1)
(i) Calculate the acceleration of the lorry during the first 6 s.
(2)
acceleration = ... m/s?
(i) Calculate the distance travelled during the 8 s shown on the graph.
(3)
distance = ... m
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(d) The lorry has 6 tyres.

(i) State the relationship between pressure, force and area.

: ﬁ :
= (1)
ZZ_{L)ZZ
i
Z
S
Fgf (ii) The pressure in each tyre is 240 kPa.
'é The weight of the lorry is 180 kN.
Q- Calculate the area of each tyre that is in contact with the road.
(4)
Ar€A = m?

(Total for Question 8 = 19 marks)
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9 A student investigates what happens when light passes through a glass prism.
He shines red light into the prism so that the light is incident at 90° at A.

He then completes the path of the light through the prism as shown.

red light

(@) (i) State the advantage of shining the light at right angles into the prism.
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(b) (i) Measure the angle of refraction of the light at B.

(1)
o
o
- angle = ... degrees
Iiﬂii
i
; (ii) State the relationship between refractive index, angle of incidence and
o angle of refraction.
e
:‘:31‘:
=
o o
(iii) The angle of incidence at B is 30°.
Calculate the refractive index of the glass.
(2)

refractiveindex= ...
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(c) The critical angle of the glass prism is 35°.
(i) Explain what is meant by the term critical angle.

You may draw a diagram to help your answer.
(2)

(i) The student shines the light so that it hits B at a different angle.

Continue the path of the ray of light on the diagram.
(2)

(Total for Question 9 = 11 marks)
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10 When a neutron collides with a uranium-235 nucleus, nuclear fission can occur.

The equation represents this fission process.

235 1 144 90

+ n - Ba + Kr + neutrons
92 0 56 36

(@) (i) Whatis meant by the term fission?

(ii) Calculate the number of neutrons released during this fission reaction.

number of neutronsreleased = ...

(iii) Explain how a chain reaction can occur in uranium-235.
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(b) Barium-144 is a radioactive isotope that emits beta particles.

Explain what happens to the mass (nucleon) number of barium-144 when it emits
a beta particle.
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(Total for Question 10 = 9 marks)
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11 (a) This apparatus can be used to investigate electromagnetic induction.

direction of movement
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coil of wire —
sensitive voltmeter

- / When the magnet is moved into the coil of wire, the voltmeter shows a negative reading.

State two separate changes, each of which would make the voltmeter show a
positive reading.

SORIRINR
O NOTY
DONOTV

030888
K

ipy

RO

e
"

55
9%

S5

55
55

S
2%
e

&

35
%
%
b
35

R

<o
RS
wfetetele ,:,% ool
etelete!
S

oo
o Snattes

)
et

g
5
55

5

33

R0 A 0 Turn over »
P 4 8 0 8 6 A 0 3 3 3 6



(b) The diagram shows a simple electrical generator connected to a lamp.

When the coil is turned, a voltage is induced.

coil of wire

slip rings

lamp
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(iii) When the lamp is connected to the generator, the coil is hard to turn.

When the lamp is disconnected from the generator, the coil is easy to turn.

Suggest, in terms of energy, why it is harder to turn the coil when the lamp
is connected.
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(Total for Question 11 = 8 marks)

TOTAL FOR PAPER = 120 MARKS
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