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PHYSICS 53211
ORDINARY LeVEL
Parer 1
{Two hours)

This question paper contains fwo parts; Part I is allotted 60 marks, Part IT s allofied 30 marks.
Candidates are advised not to spend more than abowt 80 minwutes on Part I,

Answer 15 guestions frbm Part I and the question in Part IT. Answers to Part I maust be wrilten on
the question paper, and are lo be handed in with the answers to Part 11,

Mathematical tables and squared paper are provided.
All working must be shown. . )
” In Paré II the marks shown indicate the relative credit given for each part of the question, ”

#% Pirr 1 [4 marks per question]

Answer fifteen questions. You may use any convenient space on this question paper for diagrams.

1

A block of mass 30 kg is pulled up a slope by the action of a forco of 70 N acting parallel to
the slope. The block is moved 12 m along the slope, and -becomes raised through a vertical
height of 2-0 m, as shown in the diagram, Assuming the earth’s gravity to exert a force of 10 N
on a kilogramme, caleulate

(%) the work done by the force of 70 N,

2 A small solid sphero falls froely from rest, in air, with an aceeleration of 10 mfs®. How far does
it fall in 50 seconds? L

............ TR OO OO ¢) N

Explain why there would be a difference in the distance fallen by & large hollow sphere, of
the same mass, in the same time. . :
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3 Apole AB of length 10-6 m and weight 800 N has its centre of gravity 4:0 m from the end A‘,
and lies on horizontal ground. The end B is to be lifted by a vertical foree applied at B. Caleulate

the least force required to do this. @

Why would this force, applied at the end A, not be sufficient to lift the end A? @)

v @

A quantity of volatile liquid, such as ether, is introduced into a closed evacuated vessel v,
which is comnected to a pressure gauge M. Some of the liquid evaporates, but when the
pressure gauge gives a steady reading there is still some liquid in V.

State, giving a reason for cach atatement, the effeet on the reading of the pressure gange

(a) if the volume of the vessel is reduced at constant temperature,

SO ... e o) (...

(b) if the temperature of the vessel and contents is reduced.

Glass

. _~Vacuum
/
/

The diagram illustrates a double-walled vaouum flask used for keeping its contents hot.

{(a} Why is a vacuum required between the two walls?
OO SO O PO PO U E P SOOI SOROTPTRRAY @....

(b} Howis h!z_lt transfer due to radiation greatly reduced? Ilustrate your answer by labelling

the dingram.
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6 Draw a labelled diagram of a clinical thermometer
temperature.

, such as ig used for
State any one foature of ite design wmich results in a quick action,

Brass

Invar
l/

4

H

Metal block I ,

The compound bar of brass and invar shown in the diagra
block at its lower end.

m is firmly secured to a metal
Show, on the diagram, the change which occurs when the tem
completing the diagram, how this bar could be vsed to o
lar temperature is reached.

8

perature rises. Indicate, by
perate an alarm system when a particu-
What adjustment would you make for the alarm to begin to operate at a higher tempera

(3)

ture?

bt et e et e s et e et e s et et e s es e e (1)...

/ Metal can

/Volatile liquid

it

I

l
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finding a person’s

Water

LW Wooden board
A metal can containing & volatile liquid, such as sther, stands on & w
layer of water between its base and the board. When & jot of air is blown tt
water freezes, Explain why this happens.

oodon board with a
hirough the liquid, the

(4)
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9 A jot aircraft elimbs at an increasing speed, uaing a large amount of fuel to provide energy
(3) Write brief notes on the energy transformations which ceour,
................................................................................... (4_.)
10 |
Crests from
Crests fro/m\( ¥ B
L J L ]
A B
The diagram shows (actual size) the positions of auccessive crests of water l"ipplers1 Wl-ﬁc_h lli:.v;
m; from_the point sources A and B, each source having a frequency of 15 Hz. The heig
. co .
; i -lovel.
h crest is 3 mm above the normal water .
em( ():r;?roﬁl & measurement made on the diagram, find the wavelength of the wave-motion.
a
e —————————— ]
Yy 4 (b Caleulate the speed of travel of the wave-motion.
()St.a.te howthe ievel of the water at @ compares with the level of the water at P, at the
° 3 »
¥ moment when the orests are in the positions shown in the diagram.
.................................................. 12},
follows:
Phe spectra of two stars A and B appesr as .
! o A. A continuous spectrum showing mainly red, orange and yellow.
B. A line emission spectrum ranging from red to violet.
State what you can deduce concerning
{a) the nature and the temperature of A,

......................... 2)
{#) the nature and the temperature of B. ............ [T S

[Use terms such as red-hot, yellow-hot, ete. to express temperatures. ]
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12

.II...I..II..!'R
..l......lll.d..

The above diagram represents a oross-section of the wires of & solencid carrying a current 8¢
that the right-hand end has the same polarity as the N pole of a magnet. The lower diagram
showa & cross-section of two such solenoids, carcying equal currents, with the right-hand ond of
sach having the same polarity as the N pole of a magnet. Show, on sach diagram, the maﬁwtic
lines of force due to the flow of current. )

.....l.......‘.. ........I..O'.l.

ﬂonol..i.n.oclll asassssissensanise

13

Insulator Brass

\

|__-Carbecn

!l

Name the materials Jabelled A, B and O in the diagram, which shows & section of a dry coll.

USRS {2)

O S

O o e
How do A and ¢ change when tho cell is supplying a current?

Change i A .ooveeerremmessnsrineressees [T VT ST T PP PRI I 1)

Change in oo st ee bR R S T iy

14 Draw labelled cironit diagrama 40 show how two 6 V 12 W lamps can Do fit to their normal
brightness when they are conneoted {z) in parailel, (¢) in series. Show, on each disgran, the
required applied voltage and a suitable current-rating for & fuse pub in the supply line.

{a} Parallel () Series 2,2

SUMMER
15 What d 1974
2 A7 A“s\ve(: gh‘_)iu understand by ‘an alternating our
s by means of a labelled sk tol ront of fre
Sketch grafp]b : ote l‘gl‘aaph.

93
quency 50 Hz and peak valye

2

If this eurrent i
8 passed through
less than 2 A, Giv. ugh &n &.0. ammeter
. Give a veason for thig » cotrectly calibrated, the a
. ! mmeter reads

L I

2

The above 4
. : graph shows the relati

difference in volts, vs the relation bes

6

v

tween a, th
for = fix 3 y be eurrent i "
ed res ., > n amperes, and s .
istor. What is the resistance of thi] ré: ‘,tm(?l ¥ the potential
sistor?

Show on t]le al') ....................................................
s ) OV 805, & HKOIY 0ranhs fot the. o e e
when cold is the same ag that L‘;{‘t’}" gi;"a.ph for the filament of an electrie Jam R (2.,

‘ ho fixed resistor amp, whose resistance

potential difference of 6 volts. and whoso resistance is 3 times greater at
at &

(2)
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17 Lithium 7 ({Li} end lithium 8 (§Li) are isotopes of h'thiu_m. Put a t..ick | against any of
the following statements which are correct; put a cross x against any which are wrong.

Statements
The chemical properties of these isotopes are the samse,. ............
The physioal properties (a.g. density) of these isotopes are the same. ............
The number of neutrons in the nucleus of each isotope is the same. ............
The number of electrons in the atom of each isotops is the game, ............ .

4)

The mase number of sach isotope is the same. ............

i8 . '
Conductive coating

Connecting wire comnected to anode

Glass
@ /
-p.d\ 1
400V ] |Anoda /)
._

©

To heater Hole in
circuit Filament  metal plate

Vacuum

Fluorescent screen

The diagram shows a section through an apparatus for producing an electron beam from a

heated filament to o fluorescent screen. .
(e} Explain the fact that the electrons are accelerated between the filament and the anode.

BCroen.

...............................................

R |

e
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Parr IT 15 marks per part of the question]
Answer two of the parls (a), (), (c).

(#) A simple pendulum consisting of a small spherical metal bob on & thin cord is set up.
Timings are carried out from which the time 7 of a complate small-angle oscillation. is deduced
for various lengths L of the pendulum. T is caleulated in each case, giving these results:

Linm 0-578 0-650 0-705 0-748 0-800 0-864 0-885

T2 in g2 237 2-62 2:82 303 3-24 3:46 365
Plot the graph of 72 against L using soales which start from zero on both axes, and deduce the
slope of the best line you can draw. [81

{1) L is to be measured from the point of suspension to the contre of gravity of the bob,
Buggest a suitable methad of securing the upper end of the thread and state.precisely how you

would obtain an accurate value of I, 3]
(ii) Give details of how you would obtain an accurate value of 7, State clearly at which
point of the osecillations you would begin and end the timing, 4]

{b) Different currents were sent through & dilute solution of sulphuric acid, using carbon
electrades, The following tabls sliows how, in the experiment, the Potential difference ¥ between
the electrodes varied with the current 7,

V in volt i-20 1-24 1-31 1-37 1-42 1-49 1-54 1-61
Iin ampers 010 0-20 030 040 0-50 060 0-70 0:80
(i) Draw a labelled sireuit disgram to show the apparatus you would use fop doing this

experiment. [4]

(if) ¥rom the information in the above table, plot & graph of ¥ againgt I, {41

{iii) Estimate, from the graph, a value of ¥ when tho eurrent is 0-01 A. What steps would

you take to cheok this value of ¥ experimentally ¢ 3]
(iv) Deduce, from the graph, the resistance R hotween the electrodes given that

£ = (change in V) + {change in I). [4]

(¢) A flexible metal sheet has the following approzimate dimensions: length 6-0 em, breadth
4:0 em, thickness 0-1 ¢m. The density of the metal csn be determined from measurements of its
mags and its linear dimensions.

(i) State the instruments You would use for each of these measurements, [3]
(ii) Enumerate the steps you would take in each case in order to reduce errors in the uge
of these instruments. [4]
(i) Show how you would calculate a value for the density; indicate the units of your
result, _ [2]
(iv) Déscribe an alternative method of meaguring the volume of the metal, and diseuss

whether you consider this will give a more acourate value than would g, determination from the
linear dimensions, 6]
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Answer five guestions,
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PHYSICS 53272

ORDINARY LEVEL
~ PAPER 2

{Two howé and a half)

Sections A and B, and at Jeast two from Section C.

Mathematical tables and squared paper are provided.

The marks shown indicate the relafive credit given for the “

warious parts of the questions.

1 A motor car moves from re

SecTioN A

including at least one from each of the

st with a constant aceceleration

of 2-5 m/fs? for the Grst 40 s. Tt then changes gear and the
acceleration becomes 1-5 m/s? for the next 6-0 s,

Draw a graph of speed against time to illustrate the

motion during the 10 seconds,
travelled in this time.

and deduce the total distance

[7]

Calculate the resultant force required to produce the
aceeleration of 2-5 m/s® when the car has & mass of 1200 kg.
How much work is done by this foree in the first 4 seconds?
(6]
If you were travelling in a motor-car, how would you
whether the acceleration in the first half-minute of the
journey were uniform and (i) obtain an estimate of the
average acceleration in the first half-minute? 7]

(i) test

2 The diagram shows a loaded block W floating in water.
The block has a weight of 1-20 N and an area of cross-section

of 50

cm?. Describe in detail how it could be used in

experiment to measurc the pressure due to the water
various depths below the surface.

an
at

(8]
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)

[

// A7 Water
/ 572 Z/yace

w

Tow would the fluid pressure in a liquid of density
1'5 gfem?® eompare with that in water (density 1-0 gjom?®) ab
the same depth? : [2]
Explain how liquid pressure is used in a mercury baro-
meter for the measurement of atmospheric pressure. Explain,
with reference to any two of its properties, why mercury isa

suitable liquid for use in a barometer. : [10]
3
 Cyiindor Piston
Gas
P

The diagram shows a gas onclosed in a cylinder by a piston
P. Account for the pressure exerted on the piston P by the
molecules of the gas. o

State the changes which ocour in this pressure when

(a) the piston is pushed to the left, so that the gas now
occupies onty half the volume it occupied originally, but the
temperature of the gas remains unaltered,

(b) the piston remains fixed in posiﬁbn, but the tempera-
ture of the gas is increased.

Account for these changes in the pressure exerted by the
molecules of the gas. [11]



98 EXAMINATION PAPERS (ORDINARY LEVEL)

Draw a fully labelled diagram of an apparatus which could
be used to investigate how the volume of a mass of gas
changes with temperature at constant pressure. Indicate
clearly how the constancy of pressure is achieved. [6]

A mass of gas which is initially at a pressure of 760 mmHg
has its volume halved, and at the same time its temperature
incroases from 300 K to 400 K. What does the pressure
become? 3]

4 What do you understand by specific latent heat? [4]

By considering the molecular nature of matter, explain
what happens to the latent heat of fusion of ice and to the
latent heat of evaporation of water, when each is supplied to
cause the corresponding change of state. [61

A jet of dry steam (at 100 °C), flowing at the rate of 0-30 g
persecond, is directed on to crushed ice at 0 °C in a copper can
which has a hole in its base. 2:80 g of water at 0 °C flows out
through the hole per second. If the specific latent heat of
condensation of steam is 2260 J/g and the specific heat
capacity of water is 4:20 Jfg °C, caloulate the heat per second
given out by the steam in condensing and cooling to 0 °C,
Use this result to estimate a value for the specific latent heat
of fusion of ice, and explain whether you would expect this
value to bo larger or smaller than the correct value.  [10]

Secrion B

5 Describe how you would attempt to show that a material
medium is essential for the transmission of sound. [7]

A source of sound 8 produces vibrations of constant
frequency in the air. Describe for some point in the air, e.g.
A in the following diagram, (i) the motion of the air at the
point, (ii) the pressure changes oecurring at the point. How
would the pressure changes at that point alter if the source

of sound were () louder, () of higher pitch? [10]
Air <~ 25-0cm —
. . *

S A B

;
!
!
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In the above diagram, B is the point nearest to A atr
which the motion and pressure changes are at all instants
identical with those at A when the frequency of the source
is 1360 Hz. Given that AB =250 cm, calculate the speed of

sound in the air. [3]
6 (i)
1° Lens
2 focal length 50 cm
toY
to X< A S —

Rays of light from a point X on the edge -of the
sun’s disc are effectively parallel. The lens in the diagram,
which has a focal length of 50 em, is arranged so that its
principal axis OA points towards X. Where will the rays from
X come to a focus after passing through the lens? [2]

The point Y, at the opposite end of the sun’s diamef;er
to X, isin a direction OY where YOA = §°. At what point
will rays from Y come to a focus after passing though
the lens? Where should a screen be placed in order to obtain
the most clearly focused image of the sun’s dise? Calculate the

diameter of this image. [8]
(ii) Describe how you would determine, experi-
mentally, the focal length of a converging lens. [6]

(iii) Explain, with the aid of a ray diagram, how a lens
of focal length 5 em can be used to enable a person to see an

erect magnified image of a small object. [4]
7 .
(1) w
beam \
A B
Glass
o c
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The diagram shows a parallel beam of monochromatic
light incident at 45° on the surface AB of the glass block
ABCD. Copy the diagram, about twice the size shown above,
and complete it to show some of the wave-fronts of the light

(@) approaching AB,
(b) travelling in the glass,
(¢) after emergence from D,

Explain why the direction of travel of a wave-front
changes on entoring the glass.

If the refractive index of the glass iy 1-55, what angle do
the wave-fronts in the glass make with AB? [12]

(if) Calculate the critical angle for light emerging from
glass, of refractive index 1-55, into air. Would the critical
angle be greater or less than this if the light were emerging
from the glass into water? Give your reasoning. [4]

Draw a diagram to show how a right-angled isosceles
glass prism can be used to turn a ray of light through 90°,
What are the advantages of using a prism, rather than a
silvered mirror, for this purpose? 4]

Seorion

8 Given an unmagnotised stoel bar, how would you test
experimentally that it is unmagnetised? Describe how you
would then use a solenoid, a d.e. supply, and other apparatus

(i) to test that there is a limit to the strength of the
magnet that can be made by magnetising the steel bar,

(ii} to find a relation betweon the divection of the current
in the turns of the solenoid and the polarity of the magnetised
steel. [12]

A steel bar is inside a solenoid which carries a current
sufficient to magnotise the steel tully. State the effect, on the
magnetism of the bar, of switching off the current and then
gradually increasing the current to its brevious value but in
the opposite direction. [4]

Describe briefly any one method of demagnetising a
magnetised steel bar, 4]
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9 An acoumulator battery of electromotive force 24-0 V‘ and
mternal resistance 4-0 () is to be connected to a coil of
resistance wire for use as a heater -of output about 30 W,
Given two such coils A and B, of resistance 4-0'Q and 8:0 Q
respectively, find by caleulation, for each coil separately
connected to the accumulator

(@) the power provided by the heater,

() the efficiency (power provided by the heater -+ power

expended by the battery). [71
Tabulate your answers; give brief comments on t};e
~ results. [3]

Draw a labelled circuit diagram to show how you would
re-charge a 24 V accumulator battery, at 5 A, from 2240V
a.c. main, given a transformer with a turns-ratio of 6:1 and
any other nocessary accessories. How could you tell when the

charging process was complete? [10]

10 Draw a labelled diagram to show the apparatus and the
electric circuit you would use for copper-plating a sheet of
brass on both sides. What conditions are needed to ensure a
firm and uniform deposit of copper? [8]

Give a brief account of what happens at the electrodes,
and of the movement of electric charges ir.1 the electrolyte.
Explain how an increase in the potential difference between
the electrodes affects what happens in the electrolyte and at

the electrodes. ‘ [7, 5]
11
C
Clip
| A
-
Battery @ N
Q B

Earth connection
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The diagram shows a section through two horizontal
metal plates A and B; B is earthed, and A can be given a
potential ¥ by using the movable clip C to connect it to a
terminal on a high-voltage battery. S is a small sphere of
conducting material, resting on B.

Give an explanation of each of the following:

() When C is connected to the battery, 8 becomes

charged. [3]
(b) When V iy steadily increased, a stago is reached at
which 8 moves upwards, [3]

(¢) A value of ¥ greater than that in (b) results in a
continuous movement of § up and down from one plate to
the other. ‘ [81

Make reference, in your explanation. of this movement, to
the differing accelerations of § as it moves. up and down.

(d) If A becomes isolated from the baitery while § is
moving between the plates, the up and down motion of 8§
continues, becomes slower, and seon ceages. (6]

12 Name the particles emitted in (i) thermionic emission,
(ii) radioactive decay. [4]

How do the processes by which particles are emitted
differ in thermionic emission and in radicactive decay? How,
if at all, do the processes affect the atomic structure of the
emitter in each case: [11]

Thoron is a radicactive gas with a half-life of the order of
1 minute. When some of the gas is put in a cloud chamber,
tracks of the emitted particles can be seen. If, on first ob-
serving tracks in the chamber, there were 15 tracks visible,
what further observations would you make, and how would
you use them, in order to determine the half-life of thoron
as accurately as you can? [5]

Answer Question 1 and one

Candidates ar

An account of the me
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(Two hours and & quarter)

other question. You will not be

allowed to start work with the apparatus for the first quarter o, f

an hour. .
e recommended to record their o‘bsew:%mons @s 8007
as these observalions are made. These observations ;:m%dm;g;
arithmetical working of the amswers from. them S,; ;)m -

written on the answer sheets: sorap paper should' m;z e uat t(;
The record may be in pencil provided it is sufficiently ne

be intelligible. A fair copy is not wanted. . .
thod of carrying oul the experiments ts not
cord any precautions they

y diagrams or otherwise)
Feory of the experiments

required ; but condidates should re
Hhave taken, and it must be clear (b
how the readings were obtained. The &
is not required. .
Mathematical iables and squared paper are provided.

given glass microscope-slide.

: M of the .
1 Determine the mass dimensions, find the density

Then, from measurements of its
of the glass.
Notes on procedure

(i) Adjust the given simple
horizontal; a small pellet of plas
beam if if is not already horizontal.

ba;la,nce so that its beam is
ticine can be stuck to the
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