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Subject Title I"hysics ]

IPaper No. 2

Subject Code No. | 0580

Two and a half hours

Auswer ALL  questions.

Section 1is dexigned to be answered in 1 howe and Section 2 in 1% hours. 7S
You are advised to divide your time accordingly.

wed in brackets.

In section 1l answer EITHER the a, b and ¢ OR the d, e, and f of; % &Y}

For your guidance the approximate mark for eacl part of ’q UL

You are reminded of the necessity for good English and rly Halion in Your answers.
In caleulations you are advised to show all Iheﬁ . in working, giving your answer at each stage.

Where necessary, assume:
- the acceleration of free fall, g
- the speed of light in air, ¢ 3
- the charge on an electron, ¢

Culenlators are allowed.
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SECTION I
Answer all questions in one hour

1. (a) Figure | showsa circuit diagram used (o run a small radio from the mains transformer:

0240V

Mains supply o S0z Load

Figure 1
(i) What kind of transformer is used? Explain. (2 marks)
(ii) Identily the component, M, and state its function. (2 marks)

(b) Figure 2 shows a solenoid wound on a cardboard tube. The ends of the solenoidiare col ceted (o a DC source
through a rheostat and switch.

ndicating its polarity) when the switch is closed. (2 marks)
ield stronger. (1 mark)
netism that can be switched on and ol (1 mark)

2.

| L} ‘ .
: 60
i
l
I
4 12v
!
i Figure 3
i Identify the instruments labelled X and Y. (2 marks)
(b) Caleulate the total resistance of the circuit. (2 marks)
(¢) Caleulate the current Nowing through the 2 €2 resistor. : (2 marks)
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(2 marks)
cat capacity?
(2 marks)

3. () (i) Deline specilic latent heat of vaporization. ) e
(ii) Why is the specilic latent heat of vaporization of water much larger than its speethic h

& 7

(b) ‘The mercury column of a newly made mercury-in-glass thermometer |5 ") cm long when lht.: bulb |~. d|||3pitd in
pure melting ice. When the bulb is transterred into steam from pure bo!hng water at 'sln!\dm f' atmospher
pressure, the mereury column is 17 cm long. When the bulb is dipped into another liquid of unknown
temiperature, 0, the mercury column is 10 cm long,

(i) What is the thermometric property of this thermometer?
(ii) Caleulate the unknown temperature, 0, in °C.

(1 mark)
(2 marks)

4. Figure 4 shows a simple pulley system used to raise a load of 500 N unto a storey building under consti

applying an clfort of 200 N.
?\ O

200N ‘

500N
Figure 4
(a) What is the veloci “th@pulley system? (1 mark)
(b) Caleulate the me@hanici tage of the pulley system. (2 marks)
(¢) Caleulate the@icicney of the pulley system. (2 marks)
(d) State two reaso the efficiency is less than 100 %. (2 marks)
J 5. State s @l reflection, (2 marks)
| £
i y diagram 1o show how the eye sees the image of an objeet in a plane mirror. (3 marks)
!_ > two characteristics of this image. (2 marks)
i
e Distinguish between:
1) an intrinsic and an extrinsic semiconductor, (2 marks)
a p-type and an n-type semiconductor, (2 marks)

Name an clement that can be added to a crystal of pure silicon to produce an n-type semiconductor. (1 mark)

Turn Qver
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SECTION 11

Answer all questions ('Imo.\‘im;'. EITHER the a,band c OR the d, ¢, and f of each question.

Answer EITHER 7 a, b and ¢

7. (@) (i) Deline density and state its unit, (2 marks)

(i) Deseribe an experiment to determine the, density ul a.picce of stmu. (IFWL-“L'”)’ -shaped objeet). Include in
your description:

- a list ol apparatus needed
- a diagram of the set-up
- the procedure you will use to colleet data

- how the data is used to obtain the density of the stonc g
- any precaution taken to minimize error. © :

(6 marks)
(b) (i) Deline pressure. (1 mark)
A rectangular block 0.01 m by 0.02 m by 0.04 m has a mass of 0.064 kg. C: sulate
(ii) the area of the largest face of the block. (2 marks)
(iii)the weight of the block. (2 marks)
(iv) the pressure the block will exert on a surface wlu.n lying on its lagest I'ucc.’ (2 marks)
(¢) (1) Deline clastic Timit. (2 marks)
(i) A copper wire is stretehed by a foree which is gradually incr in magnitude until the wire breaks.
Sketeh a foree - extension graph for the wire., On you indigate the clastic limit. (3 murks)
OR 7d, e andf
7. (d) (i) Deline a longitudinal wave and give an (2 marks)
(ii) Describe an experiment to dulur’nc th ound in air. Include in your description:
- a list of apparatus needed ¥
- a diagram ol the set-up
- the procedure you will use 1o €allect
- how the data is used to uhl.uu speed of sound
- any precaution taken t STOF (6 marks)

(1 mark)
Plane waves gen
a crest and an g
(i'i) The avera el of the wave. (2 marks)
(1) The (2 marks)

(2 marks)

e . : . o (2 marks)
a ray diagram to show how a converging lens is used as a magnifying glass. (3 marks)
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Answer EITHIER 8 a, b and ¢

8. (@) (i) State Ohm’s law, (2 marks)

n an experiment to verily the relationship between the current, I, flowing through.a conductor, and the
potential difference, V, across its terminals, a student obtained the following data:

VNV 0w 20 40 | 60 8.0 10.0 12.0
VA 00 | 16 3.2 5.0 63 |15 9.4

(ii) Plota graph of potential difference, V, on the y-axis against current, I, on the x-axis.
(i) Determine the g.l.ullcnl ol the graph and state its significance.
(iv) What is the current in the circuit when the potential difference is 9 V. Show lerly how yo

answer.
(b) (i) Deline electric current and state its unit. L marks)

(i) A charge of 40 € Mows past a point in a circuit in 10 5. Caleulate the current that flows. 2 '““(J"i' '\
(€) (i) Luses and carth wires are protective devices used in house wiring. State what each o prutwls @ i

2 murks)
il ht. suitable for use ! 3
(2 marks)"\ "2

-

(i) An eleetric iron is rated 1000 W, 220 V. Determine whether a fuse of #aluc
in the iron.

Pas e LA

OR8d, e and f '

ho+

8. (d) (i) Deline the terms “fission” and *fusion® as used in nuclea

(2 marks)

The following data was obtained for the radioagtive dec: yodium-24, -

Tlimehr 1 o T
ALIIVII}'/L()III“\ lnm" 478
(ii) Plota graph ol activity on (he y-aisagainghtime on the x-axis. ' (5 marks)

(iii)Use the graph to determine the (3 marks)
(1v) What will be the activity ol -24 when the time is 10 hours'? Show L|L¢Il‘|y how: you arrived at your

answer., (2 marks)

12 16 20 24 28
272 226 | 187 155 140

(¢) The following cquatios esents the radioactive decay of Thorium-232 (o a different clement X ’

2:’z'l'h - ,X + ga

(2 marks)
(2 marks)

mmmnly used in the fickds of medicine and industry.
ne use in cach of the ficlds mentioned above.

2 marks
explain the property of one of the radiations used in (i) above ( )

(2 marks)

o-1%7%3%
g

20—17*_)/()53()/9_/(-/( )y T —_—— _ Turn Over
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: Answer EITHER 9 a, b and ¢ é
{ ., (2 marks)
9. (a) (i) Deline the terms *speed” and “velocity”. . . - _ antity is he reading?
(i) When a driver reads the speedometer of his car while the car is moving, what quantity (1 mark)

Goar i ‘i : idca of the average speed of the car during a
> Spec e s car is bad, what can he do to have an idca of the ¢
(iii) I the speedometer of the ca i b (3 marks)

journcy of a short distance?

i car

(b) A lorry of mass 2000 kg moving along a straight road at a speed 15m s71 .IHIS a head-on collision with
of mass 1000 kg travelling in the opposite direction. On collision, both vehicles lock together and
on the spot.

(i) Deline momentum.

(ii) State the law of conservation of lincar momentum.

(i) Caleulate the momentum of the lorry before the collision.
(iv) Calculate the speed of the car before collision.

(2 marks)
(2 marks)

(¢) A carinitially at rest begins to move with a uniform acceleration for 20 s until j ins ity of
15ms™',
(i) Give the meaning of the underlined phrase. (1 mark)
(i) Caleulate the acceleration of the car. (2 marks)

(2 marks)
conversion that takes place
. (2 marks)

(iii)Caleulate the distance covered by the car in the 20 s.
(iv) The driver now applies his brakes to bring the car o rest. Stat
during the braking process.

/
vl

z

ORY9d, e andf . ' '

. (2 marks)

ring I for sale, what physical quantity is he measuring?
(1 mark)

load. Lixplain how the butcher can measure 3 kg of

(3 marks)

9. (d) (i) Deline the terms *mass® and “weight®.
(i1) When a butcher uses a beam balance in n

(ii1) The butcher has a beam balance ang one 1

meat using, the balance only two tin

(¢) Musa and Muma sit on opposite sides\0f a sce-saw of negligible weight, and it balances horizontally. Musa has
a weight of 400 N and sits 2 om the pivot. Muma has a weight of 300 N and sits at an unknown

distance in the opposite s oL.

(i) What do you under W y (he “moment of a foree™ (1 mark)
(ii) State two conditi be fulfilled for the sce-saw to balance. (2 marks)
(i) Caleulate thea aitisa about the pivot. (2 marks)
(iv) Caleulate 1l stance of Muma from the pivot. (2 marks)

(N al foree, I, o 12 N to move a box of mass 20 kg along the road. Meanwhile there is a
orce ol 4 N opposing the motion of the box.

_ ' (1 mark)

e resultant foree acting on the box, (2 marks)

le the acceleration of the box. (2 marks)

a diagram of the box and indicate with arrow headlines all the forees acting on the box. (2 marks)

—— e S —
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