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1  An experiment is carried out to find the acceleration of free fall.

A strip of paper is attached to a heavy object. The object is dropped and falls to the ground, pulling
the paper strip through a timer. The timer marks dots on the paper strip at intervals of 0.020s.

Fig. 1.1 shows a section of the paper strip with the first three dots marked. The first dot on the

paper strip, labelled A, is marked at the instant the object is dropped.

0.0076m

° °
A 0.0019m

Fig. 1.1 (not to scale)

(a) State how the dots on the paper strip show that the object is accelerating.

(b) Calculate the average speed of the object

(i) inthe first 0.020s after the object is dropped,

average speed = .......ooccciiiiieene e

(ii) inthe second 0.020s after the object is dropped.

average speed = ........cccciiiiieiee e

(c) Use the results from (b) to calculate the acceleration of the falling object.

acceleration = .....coooeveeeieiiieeeee

© UCLES 2015 0625/32/M/J/15
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[Total: 7]
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3

Fig. 2.1 shows a cylinder containing gas compressed by the movement of a piston.

compressed gas

— | —— final position of piston

/

cylinder

—{——— initial position of piston

Fig. 2.1

Initially the volume of the gas was 470cm?3. The piston moves up and compresses the gas to a
volume of 60cm?3. The whole arrangement is left for some time until the gas cools to its original

temperature. The pressure of the gas is now 800 kPa.

(a) Calculate the initial pressure of the gas.

PreSSUre = ...

(b) Explain, in terms of molecules, the effect on the pressure of the gas if it was not given time to
cool to its original temperature.

............................................................................................................................................... [3]
(c) The area of the piston is 5.5 x 1073m? (0.0055 m?).
Calculate the force exerted by the gas on the piston when the pressure is 800 kPa.
fOrCe = oo, [2]
[Total: 8]
0625/32/M/J/15 [Turn over
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3 An athlete of mass 64 kg is bouncing up and down on a trampoline.

At one moment, the athlete is stationary on the stretched surface of the trampoline. Fig. 3.1 shows
the athlete at this moment.

Fig. 3.1

(a) State the form of energy stored due to the stretching of the surface of the trampoline.

(b) The stretched surface of the trampoline begins to contract. The athlete is pushed vertically
upwards and she accelerates. At time t, when her upwards velocity is 6.0m/s, she loses
contact with the surface.

(i) Calculate her kinetic energy at time t.

KINEtIC ENErgy = ....oviiiiiieiieeeeee e [2]

(i) Calculate the maximum possible distance she can travel upwards after time t.

maximum diStanCe = ... [3]

© UCLES 2015 0625/32/M/J/15
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(iii) In practice, she travels upwards through a slightly smaller distance than the distance
calculated in (ii).

Suggest why this is so.

(c) The trampoline springs are tested. An extension-load graph is plotted for one spring. Fig. 3.2
is the graph.

extension
X
0
0 load
Fig. 3.2
(i) State the name of the point X.
....................................................................................................................................... [1]
(ii) State the name of the law that the spring obeys between the origin of the graph and
point X.
....................................................................................................................................... [1]
[Total: 9]

© UCLES 2015 0625/32/M/J/15 [Turn over



6

4 (a) Fig. 4.1 shows a device used as a thermocouple thermometer.

meter Z

wire of material X wire of material X

wire of material Y

Fig. 4.1

In the table put three ticks against the correct statements about the thermocouple
thermometer.

Meter Z measures energy.

Meter Z measures potential difference.

Meter Z measures power.

Materials X and Y are different materials.

Materials X and Y are the same material.

Materials X and Y are electrical conductors.

Materials X and Y are electrical insulators.

(3]

(b) A liquid-in-glass thermometer is replaced by a similar thermometer with a larger bulb. No
other change is made.

State and explain the effect on the sensitivity.

© UCLES 2015 0625/32/M/J/15
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(c¢) The capillary of a liquid-in-glass thermometer should have a constant diameter.

Fig. 4.2 shows the capillary of a thermometer made with a manufacturing fault.

walls of

I /'L ) non-uniform
gass \[g j/ capillary

?_ ‘(\/2’ \\ )

bulb capillary

Fig. 4.2 (not to scale)

State and explain the effect of this fault on the linearity of the thermometer.

[Total: 7]
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5 (a) Fig.5.1 shows a metal strip, held in a clamp.

metal strip

Fig. 5.1

The end of the strip is pulled down and released, so that the strip vibrates. X and Z are the
extreme positions of the end of the strip during this vibration.Y is the mid-position.

Explain what is meant by

(i) the frequency of vibration of the strip,

(ii) the amplitude of vibration of the end of the strip.

© UCLES 2015 0625/32/M/J/15 [Turn over
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(b) Fig. 5.2 shows two tall buildings, A and B, that are 99 m apart.

99m

g R R
O o O O

e T

33m
Fig. 5.2 (not to scale)

A student stands at P so that his distance from building A is 33m. After clapping his hands
once, he hears several echoes. The speed of sound in air is 330m/s.

Calculate the time interval between clapping his hands and hearing

(i) the first echo,

(ii) the third echo.

(c) Write down an approximate value for the speed of sound
(i) in water, SPEEA = ..ot

(i) in steel. SPEEA = i

© UCLES 2015 0625/32/M/J/15
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(d) Fig. 5.3 shows a dolphin in water emitting a sound wave of frequency 95 kHz.

=
=

Fig. 5.3 (not to scale)

Using your value from (c)(i), calculate the wavelength of this sound wave.

wavelength = ..., [2]

[Total: 9]

© UCLES 2015 0625/32/M/J/15 [Turn over
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6 The refractive index n of glass in air is 1.5.

(@) (i) Ste:jte the equation that relates the speed of light in air v,, the speed of light in glass 2
and n.

(i) The speed of light in airis 3.0 x 108m/s.

Calculate the speed of light in glass.

(b) Light travelling in glass strikes the edge of the glass. Fig. 6.1 shows a ray of light at an angle
of 41° to the normal.

normal !

air

glass

Fig. 6.1
(i) The light passes from the glass into the air.

Calculate the angle that the ray makes with the normal in the air.

(ii) State what happens to light that strikes the edge of the glass at an angle to the normal
much larger than 41°.

© UCLES 2015 0625/32/M/J/15
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(c) Describe one example of how optical fibres are used in medicine.

[Total: 7]
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7 A physics teacher suspends two pointers in a magnetic field. One pointer is made of brass and the
other is a magnet.

She holds the pointers in the initial positions shown in the two upper circles of Fig. 7.1. She then
releases the pointers.

brass pointer

N pole of S pole of
magnet magnet
A A A D A

arrows show
direction of

strong
magnetic
field
draw final position of brass draw final position of
pointer in this circle magnet in this circle
Fig. 7.1
(a) In the lower circles of Fig. 7.1, draw the settled final positions of the two pointers. [2]

(b) (i) Explain the final position of the brass pointer.

(ii) Explain the final position of the magnet.

[Total: 5]

© UCLES 2015 0625/32/M/J/15
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8 Fig. 8.1 shows a circuit containing a battery of electromotive force (e.m.f.) 12V and a heater of
resistance 6.0 Q.

Fig. 8.1

(@) State what is meant by electromotive force (e.m.f.).

............................................................................................................................................... [1]
(b) (i) Calculate the current in the heater.
CUITENE = i [2]
(ii) State the name of the particles that flow through the heater.
....................................................................................................................................... 1]
(iii) On Fig. 8.1, draw an arrow next to the heater symbol to show the direction of flow of
these particles through the heater. [1]
(c) Calculate the thermal energy produced in the heater in 10 minutes.
thermal eNergy = ... 2]

[Total: 7]
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9 Fig. 9.1 represents a transformer.

A
o ] o
240V coil P = +——coil S
a.c. =
o 0
8000 turns

Fig. 9.1

(@) (i) Name the process by which a changing current in the primary coil P causes a changing
current in the secondary coil S.

(b) The input to the primary coil P is 240V. This coil has 8000 turns of wire. The voltage obtained
between terminals A and B is 12V.

(i) Calculate the number of turns of wire in the secondary coil S.

NUMbEr Of tUINS = ......uiiiii s 2]

(ii) The resistor connected between the terminals A and B is replaced by four 12V lamps
connected in parallel. The current in each lamp is 1.5A.

Calculate the current in coil P. Assume the transformer is 100% efficient.

CUITENE = i [3]

[Total: 8]
© UCLES 2015 0625/32/M/J/15
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10 (a) State the nature of an a-particle.

(b) Describe how an electric field between two charged plates could be used to determine
whether a beam of particles consists of a- or B-particles.

(c) Describe the path of y-rays in a magnetic field.

(d) State what is meant by the term isotopes. Use the terms proton number and nucleon number
in your explanation.

[Total: 7]
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11 Fig. 11.1 shows the main components of a cathode-ray oscilloscope.

fluorescent
screen
plate Y plate X,
1 il L7
heater [B F—-———-—- -
= vy
| — 7
P anode plate plate
fid system Y, X,
Fig. 11.1

(@) (i) State the function of component P.

(ii) Tick one box to complete the sentence correctly.

A cathode-ray oscilloscope contains

air at about five times normal atmospheric pressure.

air at about normal atmospheric pressure.

air at about one fifth of normal atmospheric pressure.

a vacuum.

neon gas.

(1]

© UCLES 2015 0625/32/M/J/15



19

(b) Fig. 11.2 shows the front view of the screen of the cathode-ray oscilloscope.

Fig. 11.2

With no voltage applied between the X-plates or between the Y-plates, the spot is at A.

(i) Place two ticks in each of the blank columns of the table to describe the voltages across
the plates when the spot is at points B and C. The column for the spot at A has been

completed as an example.

spotat A | spotatB | spotatC
plate X, at higher voltage than plate X,
plate X, at lower voltage than plate X,
no voltage between X-plates 4
plate Y, at higher voltage than plate Y,
plate Y, at lower voltage than plate Y,
no voltage between Y-plates v

(ii) Explain your answers for the spot at point B.

(3]

© UCLES 2015 0625/32/M/J/15
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