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2
Fig. 1.1 shows the speed-time graph for a bus during tests.

At time t = 0, the driver starts to brake.

speed 20
m/s
15 1
10 = 5 test 2 graph
Q s
5 -test 1 graph T <
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0 1 2 3 4 5 6 7 8 9 10
time t/s
Fig. 1.1

(a) Fortest1,

(i) determine how long the bus takes to stop,

(iii) use the graph to determine how far the bus travels in the first 2 seconds.

diStanCe = .oooeeeee e

(b) For test 2, a device was fitted to the bus. The device changed the deceleration.

(i) State two ways in which the deceleration during test 2 is different from that during
test 1.

(ii) Calculate the value of the deceleration in test 2.

deceleration = .....ccoveveeveiieeiieiieeeeean,
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(c) Fig. 1.2 shows a sketch graph of the magnitude of the acceleration for the bus when it %

is travelling around a circular track at constant speed.

magnitude
of acceleration

0 time

Fig.1.2

(i) Use the graph to show that there is a force of constant magnitude acting on the
bus.
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Fig. 2.1 shows a diver 50 m below the surface of the water.

[} water surface

|
l
50m
|
|
|

Fig. 2.1

(a) The density of water is 1000 kg/m? and the acceleration of free fall is 10 m/s2.
Calculate the pressure that the water exerts on the diver.

PreSSUre = ..oiiiieees [3]
(b) The window in the diver’s helmet is 150 mm wide and 70 mm from top to bottom.

Calculate the force that the water exerts on this window.
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3 Fig.3.1 shows a simple see-saw. One child A sits near to end X and another child B sits
near to end Y. The feet of the children do not touch the ground when the see-saw is

balanced.
X Y
Il-| Jo) |-|I
pivot
Fig.3.1
(a) Child A has a mass of 18.0 kg and child B has a mass of 20.0 kg.

(b)

(c)

Without calculation, indicate where the children could sit so that the see-saw balances
horizontally. You may draw on Fig. 3.1 if you wish.

child B.

Child A is 2.50 m from the pivot. Calculate the distance of child B from the pivot.

distance = ....cccoiiiiiie e [2]
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Fig. 4.1 shows water being heated by an electrical heater. The water in the can is not
boiling, but some is evaporating.

can

heater —

| water

Fig. 4.1

(a) Describe, in terms of the movement and energies of the water molecules, how
evaporation takes place.

.................................................................................................................................... [2]
(b) State two differences between evaporation and boiling.

3 USRS

72

.................................................................................................................................... [2]

(c) After the water has reached its boiling point, the mass of water in the can is reduced
by 3.2g in 120s. The heater supplies energy to the water at a rate of 60 W. Use this
information to calculate the specific latent heat of vaporisation of water.

specific latent heat = ..........ccoooiiieeenn. [3]
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(a) Equal volumes of nitrogen, water and copper at 20 °C are heated to 50 °C.

(i) Which one of the three will have a much greater expansion than the other two?

(ii) Explain your answer in terms of the way the molecules are arranged in the three
substances.

(b) Fig.5.1 shows a thermometer with a range of —10°C to 50 °C.

_— 0

-10°C 50°C

Fig.5.1

Explain what is meant by

(i) the sensitivity of a thermometer,
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6 Fig.6.1 shows the diffraction of waves by a narrow gap. >

P is a wavefront that has passed through the gap.

Fig. 6.1

(@) On Fig. 6.1, draw three more wavefronts to the right of the gap. [3]

(b) The waves travel towards the gap at a speed of 3 x 108m/s and have a frequency of
5 x 10'*Hz. Calculate the wavelength of these waves.

wavelength = ..o, [3]

0625/03/0/N/03
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Fig. 7.1 is drawn to full scale. The focal length of the lens is 5.0 cm.

[T\ A
0]
\
Fig.7.1
(@) On Fig. 7.1, mark each principal focus of the lens with a dot and the letter F. 2]
(b) On Fig.7.1, draw two rays from the tip of the object O that appear to pass through the
tip of the image. [2]
(c¢) On Fig.7.1, draw the image and label it with the letter 1. [1]
(d) Explain why the base of the image lies on the axis.

(e)
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8 Fig.8.1 shows the outline of an a.c. generator. The peak output voltage of the generator is >

6.0V and the output has a frequency of 10 Hz.

output coil
a/iron core
— bearing
rings
connected
one to each handle to
end of coil turn coil

Fig. 8.1

(a) Fig. 8.2 shows the axes of a voltage-time graph for the generator output.

TTTTTTTT
-voltage/V
0
9 0.1 0.2 0.3
time/s—
Fig.8.2
On Fig. 8.2,

(i) mark suitable voltage values on the voltage axis,

(ii) draw a graph of the generator output.

[3]

0625/03/0/N/03
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(b) The generator shown in Fig. 8.1 works by electromagnetic induction. *

Explain how this effect produces the output voltage.

0625/03/0/N/03 [TU rn over
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(a) Fig.9.1 shows the screen of a c.r.0. (cathode-ray oscilloscope).
The c.r.o. is being used to display the output from a microphone.
The vertical scale on the screen is in volts.
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Fig.9.1

(i) Describe the output from the microphone.

(iii) Describe how you could check that the voltage calibration on the screen is

correct.
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(b) Fig.9.2 shows the screen of the c.r.o. when it is being used to measure a small time
interval between two voltage pulses.

|
1
I
/
VRN
0 1 2113 4 ? 6 7 8 9—10
cm scale
Fig.9.2

(i) What is the distance on the screen between the two voltage pulses?

(if) The time-base control of the c.r.o. is set at 5.0ms/cm.

Calculate the time interval between the voltage pulses.

(iii) Suggest one example where a c.r.o. can be used to measure a small time
interval.

0625/03/0/N/03 [TU rn over

For
Examiner’s
Use



14 For

Examiner’s

U
10 Fig. 10.1 shows a battery with an e.m.f of 12V supplying power to two lamps. >

The total power supplied is 150 W when both lamps are on.

- ——

Fig. 10.1

(a) Calculate the current supplied by the battery when both lamps are on.

current = .., [2]
(b) The currentinlamp L, is 5.0A.
Calculate
(i) the currentinlamp L,,
CUITENE = 1o
(if) the power of lamp L,,
POWET = .eeviieeeeiieeeeeeieee e eiree e earaee e
(iii) the resistance of lamp L,.
resistanCce = .....ccccvvvvvviviiiieeeeeeee
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11 (a) A sodium nucleus decays by the emission of a B-particle to form magnesium.

(i) Complete the decay equation below.

2“Na — Mg +

(ii) Fig.11.1 shows B-particles from sodium nuclei moving into the space between the
poles of a magnet.

B-particles

Fig. 11.1

Describe the path of the B-particles between the magnetic poles.

(b) Very small quantities of a radioactive isotope are used to check the circulation of blood
by injecting the isotope into the bloodstream.

(i) Describe how the results are obtained.

(ii) Explain why a y-emitting isotope is used for this purpose rather than one that
emits either a-particles or B-particles.
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