SECTION A

Answer questions 1-30 on the answer sheet.

1. Which one of the following is a vector

quantity?

A  Distance
B Time

C Speed

D  Energy
E Weight

2. The velocity-time graph of the motion of an
object starting from rest is shown below.

velocity/m s
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Which of the following statements about the
motion of the object is/are true?

I

IT

There is a change of direction of the
object at 4 s.

The acceleration-time graph i1s of the
form shown below.

. 7
acceleration/m s
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The displacement of the object from the
starting point is greatest at 6s.

I only

I1 only

I and II only

I and III only
II and III only
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3. A cannonball is fired horizontally at 40ms™

from the top of a vertical cliff and it hits its
target. The height of the cliff above the level
of the sea 1s 80 m.

— p» 40ms"

target

How far is the target from the foot of the cliff,
if air resistance is negligible and the
acceleration due to gravity is 10ms 2

A 320m
B 160 m
C 80 m
D 45m
E 40m
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4. A golfer strikes a golf ball which then moves 5. A tension force of 180N is applied vertically
off at an angle to the ground. The ball, upwards to a box of mass 15 kg.

following the path shown below, lands 65 later.
T =180N

———
- -~

The graphs below show how the ball’s 15kg
horizontal and vertical components- of velocity

vary with time, the acceleration due to
gravity being 10 m -

Assuming that the acceleration due to gravity
s 10 ms_z, the acceleration of the box is
2

A 2ms
4 =

! B Sms

horizontal - C 10ms >
locit = =
velocity/m s 5 UL
0 )

6 time(s E 20ms "

6. Two boxes on a frictionless horizontal surface
30 are joined together by a string, as shown.

The 4kg box is being pulled to the right by a
constant horizontal force of 12 N.

vertical
velocity/ms

1 0

time/s

2kg 4kg » 12N

=30

What is the value of the force of tension in the
string joining the two boxes?
What is the speed of the ball just before it hits

the ground? A -
& don ! B 4N
a o C 6N
& b D 8N
b S0 E 12N
E 70ms’

7. The total mass of a motorcycle and rider is
250kg. During braking, they are brought to
rest from a speed of 15ms " in a time of 10s.
The maximum energy which could be
converted to heat by the brakes is

A 3750]
B 28125]
C 37500]
D 56250]
E 375000].
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8. A model car of mass 3 kg, initially at rest, is

acted upon by an unbalanced force F, as shown
in the following force-time graph.

FIN

t[s

What is the momentum of the model car at
time £t = 3 s?

A Okg ms™

B 25kgms’!
C Skgms™!

D 125kgms’
E 15kg ms

A rectangular box of mass 10kg is lying on a
flat surface on a planet where the gravitational
field strength is 4 ng_l.

The base of the box measures 4 m by 2 m.

Which of the following statements is/are
correct?
I The weight of the box is 100 N.

II 'The weight of the box 1s 40 N.

III 'The pressure which the box exerts on the
flat surface is 5 Pa.

A Ionly
B Il only
C III only
D 1 and III only
E 1II and III only
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10. The end of a bicycle pump is sealed with a

11.

small rubber stopper. The air in chamber C
1s now trapped.

chamber C

stopper

The plunger is then pushed in slowly, causing
the air in the chamber C to be compressed.
As a result of this, the pressure of the air
increases.

Which of the following explain(s) why the
pressure increases, assuming that the
temperature remains constant?

I The air molecules increase their average
speed.

II The air molecules are colliding more
often with the walls of the chamber.

III Each air molecule is striking the walls of
the chamber with greater force.

1T only

11T only

I and II only
I and III only
I, IT and III

sl (@il o)

An electron is accelerated from rest in an
electron gun, across a potential difference of

2x10°V.

The kinetic energy gained by the electron as it
goes through the electron gun is

A 80x10%]

8-0x107°J
€ 3010 ]
D 16x107]
E 32x107].
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12. A student requires a resistor for an electronics
project and its value must lie in the range

15£3) Q.

The only resistors available have values of

exactly 10 Q.

Which of the following combinations of these

10 Q resistors could be used?
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I only

I and II only

I and III only
IT and III only
I, II and III
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13. In the following circuit, what is the potential
difference across the 12Q resistor when the
switch S is (i) open, and (ii) closed? The
supply has negligible internal resistance.

14.

sl Vileol i@l Heslibiod

__—__g 90V e
6Q
S 12Q
6Q
(i) p.d. when (ii) p.d. when
switch S open switch S closed
30V 18V
45V 45V
60V 45V
60V 72V
72V 60V

The circuit below
connected to a 6V d.c. supply of negligible
internal resistance.

shows two resistors

The power dissipated in the 3 Q resistor is

A

i e

3IW
6 W
IWwW
12W
18W.



15. An alternating voltage signal is displayed on an

16.

[3220/319]

oscilloscope, with the settings shown.

C. =

\|/ \|/

V/division ms/division
5

2 10

20 1 100 0-1

Y—gain Time—base

~ b

Which row in the following table gives the
correct values for the peak voltage and
frequency of the signal?

Peak Voltage/V | Frequency/Hz
A 10 100
B 10 250
C 20 250
D 10 500
E 20 1000

The heating element in a boiler operates at
2400 W from a 120 V r.m.s. power supply.
What is the r.m.s. current, in amperes, in this
element?

A o
20

B =
2

€ 0

D 202

E 40

17. The “coulomb per volt” is a unit of

18.

Page seven

A  charge

B  energy

C power

D  capacitance

E  potential difference.

The energy stored in a 500uF capacitor

charged to a voltage of 20 V is
A 5x107']

2:5%107]
C  5x107%]
D ixIo]
E 2x107'].
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19. In the following circuit, a capacitor is being
charged up from a d.c. source of em.f. E. The
capacitor has a resistor in series with it, as
shown.

l I Ve ’ T

+

E r
The voltages, V¢ and Vg, across the
components are recorded at regular time
intervals as the capacitor charges up.
Which of the pairs of graphs shown below
correctly represents the voltages across the
capacitor and the resistor during charging?

A BE- e s o o
VC VR

0 - 0 3
time time
21.

B B~ =1 E

Ve Vr
0 : 0 s
time time

& e maw =~ ol e
Ve

0 : :
time time

D B = il oo
VC VR

0 0 .
time time

E Ep--------== Blaso o e e
Ve Vr

0 : 0 :
time time
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20. An oscilloscope

is used to measure the
frequency of the output voltage from an
operational amplifier.

10 kQ

I oscilloscope

T -15V ?

The input voltage has a frequency of 280 Hz
and a peak value of 0-5V.

The frequency of the output voltage is
A 14 Hz

B 28 Hz
C 280 Hz
D 560 Hz
E 2800Hz.

A ray of light passing from air into water is
refracted towards the normal.

normal
|
o)
7 1
1 5
| air

) water

Which of the following statements is/are

true?

I The speed of the light in water is less
than the speed of the light in air.

II The frequency of the light in water is
less than the frequency of the light in
air.

II1 The wavelength of the light in water is
less than the wavelength of the light in
air.

I only

III only

I and II only
I and III only
I, IT and III

el Bl o)) el







24. Two loudspeakers LLS1 and LS2, connected to

the same output of a signal generator, provide
coherent sources of sound waves. A
microphone, connected to an oscilloscope, is
used to detect the sound. :

Position P is the same distance from LS1 as it
is from L.S2. Position Q is one wavelength
of the sound wave further from LS1 than it is
from L.S2.

{ Bac)
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oscilloscope 0

Which of the following best describes what
happens to the oscilloscope trace as the
microphone is slowly moved from position P to
position Q?

A  Constant amplitude of trace when moved
from P to Q

B Minimum amplitude at P increasing to
maximum amplitude at Q

C Maximum amplitude at P decreasing to
minimum amplitude at Q

D Minimum amplitude at P, going through
a maximum and then back to a minimum
amplitude at Q

E Maximum amplitude at P, going through
a minimum and then back to a maximum
amplitude at Q

25.

26.
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When monochromatic light is passed through
a grating, a pattern of maxima and minima is

observed as shown below.
1st order

maximum

incident light

D

> central maximum
?)
1
: 1st order
EfdbE maximum

Which row in the following table represents
the arrangement which would produce the
greatest angle 0 between the central and first
order maxima?

Grating
(lines per mm) Colour of light
A 100 Red
B 100 Green
C 100 Blue
D 200 Red
E 200 Blue

A point source S emits radiation equally in all
directions.

Source
e () (]
S P Q

The distance from S to Q is nine times the
distance from S to P.
The intensity of radiation at P is I. The
intensity at point Q is

A 9]
B if
c !
3
D
9
P
81




S __qi\

27.

In a laser, a photon of light is emitted when an
electron makes a transition from a higher
energy level to a lower one, as shown below.

29. Which row in the following table shows the
correct units for all three quantities listed?

gy Absorbed Dose | Dose Equivalent Activity
A gray sievert becquerel
B becquerel gray sievert
W C sievert becquerel gray
D | sievert gray becquerel
3.3%10° J E gray becquerel sievert

If the energy in each pulse of light from the
laser is 10J, how many photons are there in
each pulse?

10
5 5x10°"
10
B -19
(1-1+1-6)x10
10
3-3x107"
10
D StaEl e e
2. 010"
10
1-1x107"

28. An element X emits an alpha particle to form a
new element.

Which of the following statements is/are
correct about this new element?

I The total number of protons and
neutrons is 4 less than in element X.

II 'The number of protons is the same as in
element X.

II1 The new element i1s an isotope of
element X.

I only

II only

I1I only

I and III only
II and III only

el el @illios i,
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30. A 60mm thick lead absorber is placed

between a gamma source and a detector. The
reading measured by the detector is 240 Bq.
The half-value thickness of the lead is 30 mm.

=

Y source

[FID~

detector

absorber

What will the reading be if the 60mm
absorber 1s replaced by one of thickness
120 mm?

A  120Bq
B  80Bq
C  60Bq
D 40Bq
E  30Bq
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