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PHYSICS

Higher Grade—PAPER 1
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READ CAREFULLY

1.
2.
3.

Check that the answer sheet provided is for Physics Higher L

Fill in the details required on the answer sheet.

In this paper QUESTIONS 1-33 are answered by indicating the choice, A, B,
C, D or E by a stroke made in INK in the appropriate place in the answer sheet
—see the sample question below.

. Each of QUESTIONS 34-40 consists of a problem with a numerical answer.

Insert the answer in INK in the space provided on the answer sheet—see the
sample question below. Note that the units are already filled in.

For each question there is only ONE correct answer.

Use the approximation g =10 ms 2org=10 N kg™ '

Reference may be made to the booklets of Mathematical Tables and Science
Data provided (1982 editions).

Rough working, if required, should be done only on this question paper, or on
the rough working sheet provided—NOT on the answer sheet.

SAMPLE QUESTION FOR QUESTIONS 1-33
The momentum of a body is the product of
mass and velocity squared

mass and velocity

mass and acceleration

force and velocity

force and displacement.

oo B w i B =

The correct answer is B—mass and velocity. A heavy vertical line should be drawn joining the two dots in the
appropriate box in the column headed B as shown in the example below.

If after you have recorded your answer you decide that you have made an error and wish to make a change, you
should cancel the original answer and put a vertical stroke in the box you now consider to be correct. Thus if
you want to change an answer D to an answer B, your answer sheet would look like this:

A B

nfulnfcfx

If you want to change back to an answer which has already been scored out, you should enter a tick (V) to the
RIGHT of the box of your choice, thus:

A B C D E A, B C D E
OEB000-0B0E0
SAMPLE QUESTION FOR QUESTIONS 34-40

What force is required to give an acceleration of 4 ms™? to a mass of 4 kg?
The correct answer is 16 N. The response should be as shown:

6 [~ |
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t. Which one of the following pairs is entered cor- 3 A motor-driven trolley of mass m rests on a

rectly? plank of mass 4 m which is supported on a cush-
ion of air.
motor
Scalar Vector
A weight force [ J Y y cushion of
B | force mass alr
. L3 1 3 _x J 1 _§ 2 3 X ¥ 3 K ] ¥ 3 X J
C | mass distance (R IR I I B B
D | distance momentum _
E | momentum time The trolley starts moving to the right. When the
trolley reaches a velocity v the plank is
A still at rest
2. The velocity-time graph for the motion of a B moving to the right with spee 4l
body is as shown. 5
ok C moving to the left with speed—sv-
T
E . D  moving to the right with speed%
£ 2r E  moving to the left with speed -;2
>
E
@ 0t 4. A railway wagon travelling at uniform speed
> along a track collides with an identical stationary
wagon, They are automatically coupled and
o l } . ; ; move together. In the collision
] 2 34 3 A kinetic energy and momentum are both
time In s
conserved
-0l B neither kinetic energy nor momentum is
conserved

C the total energy is conserved, but

Which of the following motions could produce ,
momentum 15 not

such a velocity-time graph?

, . D kinetic ener is not conserved, but
A A body projected vertically upwards at hett By 18 vee, bu
-1 momentum is
25ms™h .
E the total energy is not conserved, but

. -1
B Abody projected upwards at 25 m s~ ! atan momenttm is.

angle of 60° to the horizontal.

C A body projected horizontally at 25 m s~ !,

1

D A body projected downwards at 25m s~ ! at

an angle of 60° to the horizontal.

E A body projected verticaliy downwards at
25ms™ %
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5. An object is projected with a velocity V at angle
8 with the horizontal.

g

v

H

i

At the point of maximum height H reached by
the object, the values of the vertical acceleration
and vertical and horizontal velocities are

Vertical Vertical Horizontal
acceleration velocity velocity
A g 0 V sin 0
B 0 V cos 0 ¥ sin 6
C 0 0 V cos @
D 0 V sin f 0
E g 0 V cos 8

6. One volt is defined to be the potential difference
between two points when

A

[94/233]

one watt of power is developed when one
coulomb of charge moves between the
points

one ampere of current moves one coulomb
of charge between the points

one ampere of current flows between the
points in one second

one joule of energy is used to move one
ampere of current between the points

one joule of energy is used to move one
coulomb of charge between the points,

7. In the circuit below the supply has negligible
internal resistance. When switch S is open,
power P is drawn from the supply.

c VvV o—

M

Assuming no change in the resistance of the
identical resistors, what is the power drawn from
the supply when the switch 8 is closed?

mToQw
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8. Assuming supply V has negligible internal
resistance, in which circuit will the potential
difference across YZ be twice the potential
difference across XY?

A B
X X
0 in
o
\4 Y v Y
<
40 20
Z Z

D
X
4n
\'4 . Y
0
20
A
E
X
40
o
A Y
Q
n
Z
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9. The diagram shows a Wheatstone bridge circuit
used to compare two resistances X and S, R, and
R, being known resistances.

When the bridge is balanced, which of the fol-
lowing statements isfare true?

I The bridge becomes unbalanced if the
e.m.f. of the cell varies.

II The product of X and R, equals the prod-
uct of S and R;.

IIT The resistor P is included to increase the
sensitivity of the bridge,

IT1 only

I and II only

1 only

I and IIT only
IT and III only

Mo w e

10. Two resistors, R; and R,, are connected in
parailel. R; has a fixed value, while the value of
R; is variable but always greater than R,, The
resistance of the combination is

A greater than R; and increases as R,
increases

B greater than R, and decreases as R;
increases

C  always the average of R and R,
D less than R, and decreases as R, increases
E less than R, and decreases as R, decreases.
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11. The voltmeter in the circuit below has a
resistance of 1000 ohms, and the supply has
negligible internal resistance.

———0 24V  o————]

200Q 200Q 200Q

The reading on the voltmeter will be
between 0 V and 4 V

between 4 Vand 8 V

exactly 8V

between 8 Vand 12V

exactly 24 V.

e o I @ T == e

12. A common design of galvanometer has a rectan-
gular coil which can turn in a magnetic field
against a spring. The coil can be made to turn
through a bigger angle for a given current by
increasing

I the magnetic field strength

IT the strength of the spring
II1 the number of turns of the coil.
Which of these statements is/are correct?
A I only
I and 11 only
I and III only
II and III only
I, IT and I1I

mgaw
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13. The following circuit is set up.

0 _

Ammeter Box
5Q
A i
| 1

The ammeter (of negligible resistance) reads

2.0A,

On reversing the connections to the box, the
ammeter reads 1.0 A,

The components in the box were arranged as

50
e
A 5Q
5Q
— AA A—’I
5Q
———WP—\/\/\/\——*’—“
C __>l-———
50
S
5Q

[Turn over
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14, An insulated metal plate which is parallel and Select the diagram which best represents the
close to a similar earthed plate is given an variation of charge with time on the capacitor as
electric charge by being connected briefly to a the switch S is moved to and fro between x and
d.c. supply. The separation of the plates is now ¥. (Assume that the time of contact with either
increased using a non-conducting handle, x or y is very large compared with the time to
Which, if any, of the following will remain move over from one to the other.)
constant?

I The charge
II The capacitance
ITI The potential difference between the plates é’}
A 1,1Iand III 2
B Iand II only v
C II and III only 0
. Time

D TIonly A
E III only

>

15. Inthe following circuit, Bisa battery, R is a high 5

resistance and C is a capacitor. 5

x 3 y 0 Time
5 P, 8
= g
B | R o
- G
¢ 0
. c Time
[Question 15 is continued in the next
column

o

2

o

=

[

0 D Time

L

>

o

-~

G

0 E Time
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16. Bulbs B, and B, are connected to an a.c. supply
which has negligible internal resistance, Both

bulbs are lit.
* a.c.

< 2vrms.

|

Y'Y |

If the a.c. supply is replaced by a d.c. supply of
12 V with no internal resistance, what happens
to the brightness of each buib?

B, B,
decreases decreases
decreases increases

stays the same | stays the same

stays the same increases

Mo awe

increases

stays the same

17. The diagram below shows a point object placed
a short distance from a plane mirror.

plane

. mirror
pOlnt '

object

LN EEEEEE

Rays of light from this object are reflected from the
mirror. Which one of the following diagrams shows
the paths of three of these reflected rays?

E
C
[94/233]
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18.- The diagram below shows a block of perspex out
of which a triangular section has been cut.

perspex \\P

Which path will the ray of light follow?
A P ’

H w0

B
Cc
D
E

19. A manufacturer claims that his photocopier uses
only one converging lens to project an image of
an original drawing on to a light-sensitive sheet
of paper. The projected image is the same size as
the original drawing.

How far from the converging lens should the
original drawing be placed?

A less than one focal length

B  exactly one focal length

C between one and two focal lengths
D exactly two focal lengths
E

more than two focal lengths

20. Three rays of light X, Y and Z come from
different directions and pass through a thin lens,

X A
: —

Which rays are correctly drawn?

A Xonly

B Xand Y only
C X and Z only
D Y and Z only
E X, Yand Z

[Turn over
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21,

The diagram represents a wave of frequency f |

and wavelength A moving with a speed ¢.

P Q

ANVAEE
N\

The time taken for the crest of the wave shown
at position P to reach position Q is given by

A 2

¢

¢
B

XA

A
D %

f

f
E T

22, The diagram below shows a ray of light travel-

ling through air, glass and water, not necessarily
in that order.

1

3
If light travels faster in water than in glass then
(1), (2) and (3) are respectively
1) (2} (3)
A air water glass
B water glass air
C glass water air
D glass air water
E water air glass
[94/233]

23.

24,
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A beam of light passes from a block of glass into
air. What will happen to the velocity and fre-
quency of the light as it leaves the glass and
enters the air?

Velocity Frequency
A decrease constant
B decrease increase
C constant decrease
D increase decrease
E increase constant

Which diagram correctly describes the relation
between the colour of light and a wave charac-
teristic of visible light travelling in a vacuum?

A red yellow blue
Wavelength decreasing
B red vellow blue
Speed decreasing
C red yellow blue
Frequency decreasing
b red yeilow blue
Speed increasing
E red yellow blue

Wavelength increasing

>




25.

sodium

lamp

26.

27.

[94(233]

The diagram represents the ‘Young's Slits’ 28.
method of obtaining interference fringes.
slits
P
E
| path difference = 5;P- 5P
-
screen
Destructive interference will occur at points P
where the path difference is
A an odd number of quarter wavelengths
B an odd number of half wavelengths
C an even number of half wavelengths
D an odd number of wavelengths
E an even number of wavelengths.
Which of the following is not consistent with the
kinetic theory of an ideal gas?
A The molecules occupy a small fraction of 29,
the volume of the container.
B The molecules collide inelastically.
C The temperature gives a measure of the
average kinetic energy of the molecules.
D 'The gas pressure is due to molecular
collisions.
E Theattractive forces between the molecules
are negligible,
The quantity t Nm u? is derived in the study of
the kinetic theory of gases. It has the same units
as
A volume
B density
C pressure
D momentum
E energy.
Page nine

In a Millikan’s experiment an oil drop is held
stationary in the space between the two metal
plates.

]

[+

X odrop d
I

Which change would cause the drop to start
moving downwards?

A loss of oil from the drop by evaporation
B loss of negative charge from the drop

C arise in the temperature of the drop causing
it to expand

D an increase in the magnitude of the voltage,

v
E adecrease in the separation, d, of the plates

The emission spectrum of helium contains
sharp lines in the violet, blue, yellow, orange and
red regions of the visible spectrum. The light
energy is emitted when

A electrons move from lower to higher energy
levels

B electrons move from higher to lower energy
levels

C protons move from lower to higher energy
levels

D protons move from higher to lower energy
levels

E neutrons moves from lower to higher
energy levels.

[Turn over



30, Te demonstrate the photo-electric effect, radi-
ation is directed onto the surface of a clean zinc
plate mounted on top of a charged electroscope.

Zinc

plate radiation
Electroscope
N

Which of the following sets of conditions is nec-
essary to show the effect?

HQDow»

31. As a result of Geiger and Marsden’s alpha-

Charge on Frequency of
electroscope radiation
+ve above a certain value
—ve above a certain value
+ve any value
—-ve any value
—ve below a certain value

particle scattering experiments, Rutherford pro-
posed that an atom had

A
B
C

w

a plum pudding type structure
its mass evenly distributed

2 nucleus of small diameter and high
density

a nucleus of large diameter and low density

a nucleus containing all the charged
particles.

[ S
32. The symbol 1'9]8Pt 18 used to represent one of the
isotopes of platinum.

In the neutral atom of this isotope there will be

A
B
C
D
E

’ [94/233]

78 neutrons
194 neutrons
194 protons

78 orbital electrons
116 orbital electrons.

33. A radioactive decay series,

starting with

Thorium “34Th, involves the emission, in turn,
of the following: alpha, beta, beta, gamma,
alpha,

What is the final product of this series?

A

B
C
D
E
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nga

230

s2Pb

226
36Rn

227

asit

225
a7FT



Each of Questions 3440 consists of a problem 37.

with a numerical answer.

+ 34, A car is travelling at 25ms ™!, The brakes are
applied for 5s and the speed is reduced to
15ms !, How far does the car travel in this
time, assuming that the deceleration was
uniform?

35. A light spring has a mass of 0-2 kg susi)ended
from its lower end. A second mass of 01 kg is
suspentded from the first by a thread.

spring

| 0-2kg
thread

I .IO'lkg

The arrangement is allowed to become station-
ary and then the thread is burned through. At 38.
this instant what is the upward acceleration of
the 0-2 kg mass?

36. A trolley of mass 2 kg moving at 2 m s~ ! collides
inelastically with an identical stationary trolley.
After the collision, they move off coupled
together. How much kinetic energy is lost
during the impact? 39,
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A parachutist drops from a balloon floating
above an airfield.

14 ms=1

e 3

wind 3 ms~!
—

400 m

X

40,

When he is 400 m above a point X on the airfield,
he is falling at a constant vertical speed of
4 m st A steady wind blows him horizontally
at 3 m s~ !, How far from X will he land?

In a school workshop, a small transformer is
used to operate an electric drill from the 240V,
50 Hz mains, The voltage across the drill is

120 V and the current through it is 2 A (both
r.m.s.). Assuming no energy losses in the coil of

‘the transformer, what is the current in the

primary?

Light of frequency 5 x 10'* Hz passes from air
into glass of refractive index 1:5. The speed of
light in air is 3 x 10% m s™!. What is the wave-
length of this light in the glass?

A gas bubble has a volume of 10 cm?, The pres-
sure of the gas is 1 x 10° Pa and the temperature
is 7°C.

The pressure is decreased to 5 x 10* Pa and the
temperatute is raised to 77°C. What is the vol-
ume of the bubble now?

[END OF QUESTION PAPER]






