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A motorcyclist travels from A to B along a straight road, as shown in Fig. 1.1.

A

flood

B

1850 m
Fig. 1.1
The motorcyclist passes over the minor crossroads at A at 15 m / s and, for most of the distance
between A and B, he continues at 15 m / s.
The road is flooded at one point, so he has to slow down to ride through the water. He also slows
down and stops at the major crossroads at B.
(a) On Fig. 1.2, sketch the speed-time graph for the journey between A and B.

15
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0
0

time

[5]

Fig. 1.2
(b) The distance between A and B is 1850 m.
(i)

If the motorcyclist had been able to maintain 15 m / s all the way from A to B, calculate the
total time the ride would have taken.

time = .............................................. s [3]
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(ii)

Suggest how the actual time taken from A to B compares with your value in (b)(i). Tick
one box.
greater than calculated
the same as calculated
less than calculated

[1]

(c) The motorcyclist completes another journey. The speed-time graph for this journey is shown
in Fig. 1.3.
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Fig. 1.3
Use the graph to determine the distance travelled by the motorcyclist during this journey.

distance travelled = ............................................. m [4]
[Total: 13]
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A spring is attached to the underside of the edge of a bench. A metre rule is fixed next to it, as
shown in Fig. 2.1.
bench top

X

spring

pin

Y
metre
rule
load L

Fig. 2.2

Fig. 2.1

When there is no load on the spring, the marker pin is at X.
When a load of weight L is hanging on the spring, the marker pin is at Y, as shown in Fig. 2.2.
(a) Describe how you would determine the value of the extension of the spring caused by the
load.
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...............................................................................................................................................[3]
(b) On Fig. 2.3, sketch the graph you would expect to be able to obtain as the spring is gradually
stretched from X to Y.

Y
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X
0
0
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L
[1]

Fig. 2.3
[Total: 4]
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A wheel F on an axle is free to rotate about a horizontal axis, as shown in Fig. 3.1.

P
F
axle
S

W

Fig. 3.1
String S has a loop on one end, which is hooked over peg P on the axle. The string is wound
several times around the axle, and has a weight W attached to the other end.
W is released and accelerates downwards. The string comes off the peg just as W reaches the
ground.
(a) As W is accelerating downwards, what, if anything, happens to
(i)

the gravitational potential energy of W, .............................................................................

(ii)

the kinetic energy of W, .....................................................................................................

(iii)

the gravitational potential energy of F, ..............................................................................

(iv)

the kinetic energy of F? .....................................................................................................
[4]

(b) What happens to the kinetic energy of W when it hits the ground?
...............................................................................................................................................[1]
(c) What happens to the kinetic energy of F after W hits the ground?
...............................................................................................................................................[1]
[Total: 6]
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A mercury manometer is connected to a gas supply, as shown in Fig. 4.1.
mm
300

250
200

from a
gas supply

150
100
50
0
mercury

Fig. 4.1
(a) Using the scale on Fig. 4.1, state the reading of
(i)

the mercury level in the left-hand column,

................................................. mm

(ii)

the mercury level in the right-hand column.

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

(b) (i)

Is the pressure of the gas from the supply greater than or less than atmospheric pressure,
and how do you know?
...........................................................................................................................................
...........................................................................................................................................
.......................................................................................................................................[1]

(ii)

By how much is the gas pressure greater or less than atmospheric pressure?

pressure difference = ............................. mm of mercury [1]
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(c) The gas supply is turned off. The rubber tube connecting the manometer to the gas supply is
disconnected, so that both ends of the manometer are open to the atmosphere.
What are the new readings of the mercury levels in each column?

left-hand column reading = ............................................... mm
right-hand column reading = ............................................... mm
[2]
(d) Suggest why water could not be used in this manometer to measure the gas pressure from
the supply.
...................................................................................................................................................
...............................................................................................................................................[1]
[Total: 7]
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As part of his meal, a workman has a cup containing a hot drink.
In order to keep the drink hot whilst he eats the rest of his meal, he covers the cup, as shown in
Fig. 5.1.

Fig. 5.1
(a) Which sources of energy loss does this action reduce? Tick two boxes.
convection from the surface of the liquid
evaporation from the surface of the liquid
conduction through the cup
radiation from the surface of the cup

[2]

(b) Suggest one other way that the workman can help to keep the drink hot while he eats the rest
of his meal.
...................................................................................................................................................
...............................................................................................................................................[1]
[Total: 3]
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A laboratory worker hears the sound from a loudspeaker, as illustrated in Fig. 6.1.
signal generator

amplitude
frequency

Fig. 6.1
The amplitude control knob and the frequency control knob on the signal generator are set so that
the worker hears a particular note from the loudspeaker.
(a) The two control knobs are left untouched but the worker stands further away from the
loudspeaker.
What difference, if any, does this make to the sound heard by the worker?
...............................................................................................................................................[1]
(b) What difference, if any, does it make to the note heard by the worker if
(i)

the amplitude of the sound wave is increased,
...........................................................................................................................................

(ii)

the frequency of the sound wave is increased?
...........................................................................................................................................
[2]

(c) Describe what happens to the air in order for the sound from the loudspeaker to reach the
laboratory worker’s ear.
...................................................................................................................................................
...................................................................................................................................................
...............................................................................................................................................[2]
(d) The human ear cannot detect all frequencies.
State the approximate range of frequencies for a healthy human ear.
lower frequency limit = ................................................. Hz
upper frequency limit = ................................................. Hz
[2]
[Total: 7]
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A filament lamp emits white light, which passes through a small hole in a card. The light spreads
out from the hole, as shown in Fig. 7.1.
screen
glass
prism
glass
lens

P
A

B

card
Q

filament lamp
(white light source)
Fig. 7.1
The light from the hole then passes through a glass lens and a glass prism, and finally reaches a
screen.
(a) State what is seen in the region AB on the screen.
...............................................................................................................................................[1]
(b) In Fig. 7.1, what two things are shown happening to the light at surface PQ? Tick two boxes.
diffraction
dispersion
reflection
refraction
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(c) Fig. 7.2 shows the same arrangement as in Fig. 7.1, but with the prism removed.
screen

glass
lens

filament lamp
(white light source)
Fig. 7.2
(i)

On Fig. 7.2, continue the rays until they reach the screen.

(ii)

Describe fully what is now seen on the screen.

[1]

...........................................................................................................................................
...........................................................................................................................................
.......................................................................................................................................[2]
[Total: 6]
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Fig. 8.1 shows a lens, to the left of which is a vertical object AX with one end on the principal axis.

X

A

P

F

Fig. 8.1
(a) Distance PF is the focal length of the lens.
State the name given to the point F. .....................................................................................[1]
(b) (i)

On Fig. 8.1, draw a ray from the top of the object X, which is parallel to the principal axis.
Continue this ray at least 6 cm after the lens, to show its path through the air on the other
side of the lens.
[2]

(ii)

On Fig. 8.1, draw another ray that will enable you to locate the image of X. Label this
image with the letter Y.
[2]
[Total: 5]
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(a) What is the usual purpose of a transformer? Tick one box.
to increase or decrease a.c.
to increase or decrease d.c.
to turn a.c. into d.c.

[1]

(b) The transformer in Fig. 9.1 is connected to a 240 V mains supply, and is being used to light a
6.0 V lamp connected between A and B.
A
240 V
mains
supply

6.0 V
lamp
B

8000 turns

iron
Fig. 9.1

(i)

What name is given to the part of the transformer that is shown on Fig. 9.1 as being
made of iron?
.......................................................................................................................................[1]

(ii)

The primary coil has 8000 turns.
1. State the material from which the coil is usually made.
.................................................................................................................................[1]
2. Calculate the number of turns needed on the secondary coil in order to provide 6.0 V
between A and B.

number of turns = ..................................................[3]
3. Suggest one difference that is seen in the appearance of the lamp when the mains
supply voltage is reduced to 120 V.
.................................................................................................................................[1]
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10 A positively charged plastic ball is suspended on an insulating nylon thread, as shown in Fig. 10.1.

nylon thread

positively
charged
plastic ball
negatively
charged rod

Fig. 10.1
A negatively charged plastic rod is brought towards the positively charged ball.
(a) (i)

Describe how the rod might have been given its charge.
...........................................................................................................................................
...........................................................................................................................................
.......................................................................................................................................[2]

(ii)

Describe what is seen happening to the ball as the rod is brought near to it.
...........................................................................................................................................
.......................................................................................................................................[2]

(iii)

State the reason for what you have described in (a)(ii).
...........................................................................................................................................
.......................................................................................................................................[1]
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(b) The negatively charged rod is removed.
An identical plastic ball is suspended on another nylon thread of equal length, so that the
balls are a short distance from each other. The second ball is also given a positive charge.
In the space below, sketch how the two balls and their threads will hang.

[2]
[Total: 7]
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11 In an attempt to measure the current in a lamp and a resistor, a student connects the circuit shown
in Fig. 11.1.

V
Fig. 11.1

(a) What instrument does the symbol

V

represent?

...............................................................................................................................................[1]
(b) When the lamp fails to light, she realises that she has used the wrong instrument to measure
the current.
(i)

With which instrument should she replace it, in order to be able to measure the current?
.......................................................................................................................................[1]

(ii)

In the space below, redraw the circuit of Fig. 11.1, but with the correct instrument in the
place of

V , and with

V

connected in parallel with the cell.

[2]
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(c) When the circuit is working correctly, the student records that the potential difference across
the cell is 1.9 V and that the current in the circuit is 0.038 A.
(i)

Calculate the combined resistance of the lamp and the resistor. State the unit.

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

The positions in the circuit of the lamp and the resistor are interchanged, as shown in
Fig. 11.2. The measuring instruments are not shown.

Fig. 11.2
What difference, if any, does interchanging the components make to the value of the
current? Tick one box.
increases the current
decreases the current
makes no difference to the current

[1]
[Total: 9]
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12 A dish contains a sample of radioactive powder. The half-life of the radioactive substance is known
to be 26 minutes. It decays by β-particle emission.
A radiation detector, held close to the powder, records a count rate of 800 counts / min, after
subtraction of the background count rate.
A time of 26 minutes is allowed to elapse after recording the 800 counts / min count rate. A new
count rate is then taken.
(a) Calculate the new count rate due to the powder.

count rate = ............................. counts / min [1]
(b) How many radioactive atoms of the original type remain in the sample after the 26 minutes
have elapsed? Tick one box.
no atoms are left
the same as at the start
half the number at the start
twice the number at the start

[1]

(c) How many atoms in total remain in the sample after 26 minutes has elapsed? Tick one box.
no atoms are left
the same as at the start
half the number at the start
twice the number at the start
(d) The sample contains zirconium
For one atom of

84
40 Zr ,

[1]
84
40 Zr .

state

(i)

its nucleon number, .............................

(ii)

its proton number, ...............................

(iii)

the number of neutrons. ......................
[3]
[Total: 6]
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