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A3 A student weighed a small amount of sugar crystals and found the mass to be 0.568qg. After
adding two small sugar crystals, the mass was found to be 0.571g. Assuming that the sugar

crystals were identical, what was the average mass of one crystal?

Page 4 of 20

A S0
BRI 5 107g
C 3.0x1073g
e 80 % 10°g

A4 The following graph shows how distance varies with time for a cyclist’s ride that lasted for
250 seconds.

Distance(m)

|
|
!
i
!
!
|
!
I
!
|
!
!
|
!
|
!
I

-
-
-

Time(s)
50 100 150 200 250 300

What is the cyclist’s average speed for the whole journey?

A 1.0m/s
B 1 2m/s
& 1 .5m/s
D 20my/s

A5 The diagram shows a car going around a bend at a constant speed.

o0
Centre

of curve

Which statement about the car is correct?
A There is no resultant force acting on the car.

B The car is not accelerating.
C A force of constant size acts on the car towards the centre of the curve, O.

D A force of constant size acts on the car in the direction of motion.
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eight of 15mM
what IS

A6

ough a vertical h

In a small hydroelectr - flows thr
Y Ctric power station, 20kg of water 4 taking '’ as 10N/kg,

I one second. If the efficiency of the power station s 60% an
the power output of the hydroelectric power station?

A 180w

B 1800w
C 3000w
D 18 000W

A7 The following diagram shows 4 identical metal cans E, F, G, Hwh
painted as indicated. Equal volumes of water at a temperature of 8

Ccans.
E F G Lid H
T IS TR
o e "

Black can White can Black can White can

ose outside surfaces were
0°C were placed in the

After 5 minutes in a cool room, which metal can would contain the coolest water?

A

E
3 B F
| C G
D, it
; A8 A crest of a water w
crests is 0.005m, wh

A 0.2Hz

ave travels 0.4m in 5 seconds. If the distance between two successive
at is the frequency of the wave?

n an _a.eroplane receives an echo from the ground 20 seconds after it was
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A10 The following diagram shows the formation of image I from object O using a convex lens.
(Not drawn to scale)

45cm 23cm

S
3

--—---l--n--_-

71»

O

T iy

What is the focal length of the lens?
A 15cm ﬂ
B <Z30m
C 45cm
) SN

cted?
A11 Where is the image in a long-sighted eye formed and how can the defect be COrTe

A Behind the retina and focussed by means of a concave |ens.

B In front of the retina and focussed by means of a convex |ens.
C Behind the retina and focussed by means of a convex lens.

D In front of the retina and focussed by means of a concave |ens.

A12 The following diagram shows the pattern and direction of the magnetic field between two
magnetic poles J and K.

Which type of poles are J and K7
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14 The diagram shows a resistor connected to a cell of e.m.f 2V.

502

How much heat energy is produced in the resistor in 6 seconds?

A 04]
Yo

& 4.8

D 10J]

A15 A 2kW stove, a 0.2kW television set and a 0.1kW lamp are all switched on at the same time.
What is the total cost of running these appliances for 4 hours at K2.00 per unit?

A K1.74
B K4.60
£ RO
D K18.40

A16 A small coil is connected to a galvanometer as shown.

What happens to the pointer of the meter when the magnet is pushed into the coil? The
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oltage output V against time t for an a.c generator?

1_" & -

A18 The following diagram shows the appearance on the screen of the alternating voltage
applied to the input of an oscilloscope. The sensitivity is set to 3 volts per cm.

L T T
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e
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FEEEXEEEEE
CEEENEEN NS
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FEEEEEEEEE
What is the maximum voltage?
A 1V
B 3V
C &y
D 12V

A19 Radioactive iodine is used to treat tumours of the thyroid gland. It decays by emitting beta
particles and gamma radiation. The beta decay process is represented by the following

l .
| eqguation:
I

%L — 2Xe + e + energy
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Section B [45 marks]

Answer all questions in this section. Write

paper. your answers in the spaces provided in this question

Bl

Fi | | -
gure B1.1 is a diagram showing the reading of the Vernier callipers.
cm

Figure B1.1

(@) What is the reading shown on the Vernier callipers?

Vernierrcallipers reading’ SO . SRnn ... 2]

(b) (1) Convert the reading in (@) above to metres.
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A man of mass 75kg on earth goes to the moon where the gravitational field strength is
1.6N/kg.

a What is the mass of the man on the moon?

MBSE o e L i s g e

What is the weight of the man on the moon?

Weight

C A light truck of mass 2 000kg accelerates from rest at a rate of 1.5m/s?.
Calculate the force required to accelerate the car at this rate.

L
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Jniform metre rule

e

Calculate the reading on the newton meter.
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B5

Figure B5.1 shows transverse waves

Displacement (m).

5m

o |\

! Distance (m)

Figure B5.1

Find the number of waves in Figure B5.1

W AV S . . « s o 2 aan LG AS AN AN @S SR A

What is the amplitude of the waves generated in the figure above?

Amplitide... . A

Calculate the speed of the waves above if the number of waves in
Figure B5.1 are produced in 2 seconds.
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[Total: 4 marks)



i
S -
w7 gk S
s i f '
-
__.._1 =
. .
ur -
"

A
m..“..i.
f....rr
. L ]
e L
i

n
- e

d Hu—.r 4,
T

v

L

2

» o

A
i il i1
| L -

k, "1 ‘uonoedyadl Jo ajbue ayy a3eNdje) ]

¢Xopul eAdeljal stjeyn  (e)
‘9T SI SSe|b JO Xapul 2AI3DeLaI 3y |

1°94 24nbi4

%20|q Ssej e
209

'009 JO 22UB3pPIdU| JO 3)bue
ue 3 %20|q sse|b Jeinbueidal e Jo apIS [BI[HURA By bupjlias Jle ul 1yb1| smoys 1'9g i4nbi4

- -- -.-.... 0Z JO ¢T abed

JaquIn Uoneulwexs IELTQINENES




Ry T
iy

.""lili‘i"ll‘.'l.ilili‘#iiiiii‘lliiitiliill#!'iil!illlrtifiitliltitrttllliliiiirlrfan..;.,,,'.1

| . s
A A AR A AR R LA R AR AR AR R L A R R N S et o st e e e R R R

i B A AR AR RE VI RATENENNYREDY
“‘.""".""""".'.""'I""-I.I'II"II-ﬁllIIlliIi.iﬁilII!ltl!t!tilﬁtl

#itllilllllIQt#i-i-itni-ttﬂiliiii

lliiliiiii##iiiilil#i!lltiiliur-ii-tt-r:-1ittlltrtr--irr-t-t-ibill

Figure B7.1 (b)

Figure B7.1 (c) shows 2 positively charged sphere S placed near to an initially

the diagram to show the charges
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BS Figure B8.1 shows an electrical circuit containing two resistors.

(c)

Switch (S) i 16V

60 202

Figure BS8.1

On Figure B8.1, draw on the circuit to show how a voltmeter will be used to
measure the potential difference across the 6Q resistor. [1]

When the switch S is closed, calculate the current through the
ammeter, A.

What is the potential difference across the 6Q resistor?
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B9  Uranium~,, U decays to form a nucleus of thorium by emission of an alpha particle. Thorium

has the symbol * Th .

Page 17 of 20

(a) What is the meaning of nucleon number?

PR FN
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- : 234
(b)  Write a decay equation to show how uranium 22U decays to thorium 5,1 h after

emitting an alpha particle.

[2]

| : isotope of protactinium, Pa, by beta decay.
(c) Thorium, 23T}, decays to an isotope of p

Write the decay equation to show this process.

[2]
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SECTION C [20 marks]

Answer any two questions from this section in the separate Answer Booklet provided.

Cl  Figure C1.1 shows a conveyor belt driven by an electric motor carrying suitcases into a
trailer of a truck.

Suitcase

6.0m

onveyor belt

Figure C1.1

(a) GIve two differences between mass and weight. 12]

If a sultcase of mass 20kg IS lifted from the ground to the truck. Taking 'g’ as
b

s 1 ON/kg, calculate the

(i) weight of the sultcase, 2]
) gravitational potential energy of the suitcase at the top of the

(i

s the truck. 2]

conveyor as it enter

o takes 12 seconds to travel 9.0m along the conveyor belt.
f the motor. 12]

The suitcas
(C) Ca‘CUlate the power 0
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The Figure C2.1 shows a square block of glass JKLM with a ray of light incident on side JK
at an angle of incidence of 60°. The refractive index of the glass is 1.50.

R i i .

Page 19 of 20

= [2]
(b) %
C
(c) ;
Diamond has a -efractive index of 2.42. The speed of light in a vacuum
(or in air) IS 300 000km/s.
12]
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C3  The atomic number of americium-241 is 95. Americium—-241 decays by losing an alpha

particle.

(a) (1) Explain why smoke detectors containing americium—241 are not
harmful to people. [1]

(ii) Copy and complete the equation showing this decay by giving
values for X and Y.

24]

s Am — SHe + JNp + energy [ 2]

(b) Figure C3.1 shows how the activity of a sample of americium—241 changes
over a long period of time.

| Time_/ ye_ars Az:tfvity7couﬁf§_ per minute l
ne 6 |
500 30
1 000 14
1 500 6
2 000 2
Figure C3.1

(1) Use these numbers to draw a graph of activity against time for
americium—241.

[4]
(i)  Use your graph to find the half-life of americium—241. [1]
(c) Californium—241 is also radioactive and decays by losing an alpha particle
It has a half-life of 4 minutes. Suggest why it would be unsuitable for use.
in @ smoke detector. [
2]

[TOtal: 10 Mal“ks]




