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Instructions
® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions.
® Answer the questions in the spaces provided
— there may be more space than you need.
® Show all the steps in any calculations and state the units.
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® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
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® Keep an eye on the time.
® 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,
1 ¢ 1
frequency = Yine period T
work done w
power = ——— P=—
time taken t
energy transferred w
power = - P=—
time taken t
. 2m X orbital radius 2xXqmxr
orbital speed = - - V=——"——
time period T
ressure
P . constant h_ b
temperature L 0

change in momentum

force = -
time taken

Where necessary, assume the acceleration of free fall, g = 10 m/s2
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Answer ALL questions.

The diagram shows the orbits of some objects in the Solar System.

(@) (i) Path X is the orbit of a

comet
galaxy

planet

O n w >

star

(ii) PathY is the orbit of a

0 A comet
[0 B galaxy
[0 C planet
0 D star

(b) The objects are held in orbit by

[J A electrostatic force
[] B frictional force
[0 € gravitational force

[0 D magnetic force

(Total for Question 1 = 3 marks)
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2 A microphone is connected to an oscilloscope to display a sound wave.

The diagram shows the trace on the oscilloscope screen.

The oscilloscope settings are:
Y direction: 1 square =1V
X direction: 1 square = 0.001 s

(@) (i) How many time periods are shown on the trace?

(ii) What is the frequency of the sound wave?

Frequency = ... Hz
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(b) On the grid below, sketch the trace of a sound wave with a smaller amplitude and
a higher frequency than the wave shown by the dotted line.

(Total for Question 2 = 5 marks)
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3 (a) State what is meant by the term magnetic field line.

(b) The diagram shows a cross-section through a wire placed between two magnetic poles.
The wire carries electric current into the page at X.

The shape of the magnetic field is shown.

S pole

wire

magnetic
field line

N pole

(i) Add arrows to any two lines to show the direction of the magnetic field.

(ii) Draw an arrow on the diagram to show the direction of the force on the wire.

Label this arrow F.

(c) Describe the magnetic field in the region inside the dotted square.

(Total for Question 3 = 6 marks)
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4 A student measures the diameter of a coin.

She uses the digital caliper shown in the photograph.

The digital caliper gives readings to the nearest 0.01 mm.
(@) The student measures the diameter of the coin eight times.

Her readings are shown below.

g
e
USCR
i
- [ EX

" ol "
" Chid
et

(i) Circle the anomalous reading.
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(1)

(i) Calculate the average diameter of the coin.
(3)

Average = ... mm
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(b) The student wants to find the thickness of a coin.

She takes several similar coins and measures them together as shown.

She says:

If I measure all the coins at once and
divide this value by the number of coins

Do you agree with the student?

Explain why.
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(c) The student wants to find the density of the coin.
She uses her values for the diameter and thickness of the coin to calculate its volume.

What else must she do to find the density of the coin?

(Total for Question 4 = 9 marks)
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5 A student uses a rectangular glass block to determine the refractive index of glass.

The diagram shows a ray of red light in air as it enters the glass block at P.

The normal at P is shown as a dotted line.

AN

|
i — glass block
|

(@) Complete the diagram by
* drawing the ray that continues inside the block
* labelling the angle of incidence (i) and the angle of refraction (r)

* drawing the ray that leaves the block.

10
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(b) The student measures values for the angle of incidence (i) and the angle of refraction (r).

i 60°
r 34°
sini
sinr

(i) Complete the table by inserting values for sin i and sin r.

(i) State the equation that links refractive index, angle of incidence (i) and angle
of refraction (r).

(i) Calculate the refractive index of the glass.

Refractive index = ...

(c) How should the student continue the investigation to obtain a more accurate value
for the refractive index of glass?

(Total for Question 5 = 11 marks)
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6 A washing machine has an electric motor and an electric heater.
The resistance of the heater is 22 Q.
The mains voltage is 230 V.
(@) (i) State the equation linking voltage, current and resistance.
(1)
(ii) Show that the current in the heater is about 10 A when it is working.
(2)
. J

12
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(b) The washing machine is fitted with a fuse rated at 13 A.

(i) Explain why the washing machine is fitted with a fuse.

(ii) When the motor is working, the current in itis 1.74 A.

Explain why it would not be sensible to replace the 13 A fuse with a 2 A fuse.

(Total for Question 6 = 7 marks)
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7 Supermarkets use conveyer belts to move shopping at the till.

The diagram shows a carton of milk being pulled along by a horizontal conveyer belt.

milk movement of belt
(- — N

The horizontal force on the carton from the beltis 1.7 N.

The carton moves a distance of 0.46 m.

(@) (i) State the equation linking work done, force and distance.

(i) Calculate the work done moving the carton.

Workdone= ... J

(iii) State how much energy is transferred to the carton.

Energy transferred = ... J

14
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(b) The belt stops suddenly and the carton falls over.

A
0

o O

(i) How does this affect the kinetic energy of the carton?

(Total for Question 7 = 6 marks)
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8 The table shows the nature of alpha and beta particles.

Particle Nature
alpha helium nucleus

beta electron

Explain why alpha particles and beta particles have different penetrating powers.

(Total for Question 8 = 5 marks)
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9 Astudentis playing a game with some empty tins.

(@) He throws a wet cloth of mass 0.15 kg at the tins.
The wet cloth moves at a velocity of 6.0 m/s.

(i) State the equation linking momentum, mass and velocity.
(1)

(i) Calculate the momentum of the wet cloth and give the unit.
(3)

Momentum = ..., UNit.oon,

. J
17
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(iii) The wet cloth sticks to tin 1.

wet cloth

2 3
The mass of tin 1is 0.050 kg.

The cloth and tin 1 move away together.

Calculate their velocity.

(2)

18
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(b) The student throws a bigger wet cloth at the remaining tins.

This wet cloth sticks to tins 2 and 3 and they move away together.

wet cloth

The student concludes

| threw the cloth the same way, so the
velocity of tins 2 and 3 is the same as the

velocity of tin 1.

¥ |
il

Do you agree with this conclusion?

Explain why.

(Total for Question 9 = 8 marks)

TOTAL FOR PAPER = 60 MARKS
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