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el hydrogen and it moutl tied, 10 ext mubbed on the sleeves of'a shirt and

: aroom. [t is seen (o rise
I show all the forces acting on the balloon as it rises.

(3 marks) |

t rises. (2 marks)

1 ends up sticking on the ceiling. Explain why. (2 marks)
> the observation if the balloon were instchd filled with air before releasing it?
y . i (2 marks)
ur answer in (iv) above, compare the density ()&zx}r and that of hydrogen. (1 mark)

(vi) The rope used in tying the mouth of the balloon loosens aid the air rushes out upward. In which
(3 marks)

will the balloon move? Explain.

(b) Figure! shows a metre rule pivoted atits centre of gravity using a 2 N load, a 6 N load and a tension X in
ope to keep the metre rule balanced horizontally.
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(i) State the principle of moments. s (1 mark)
(i)~ Calculate the moment of the 2 N and 6 N fprees respeclively about the pivol. (2 marks)
(iii)  Using your answer in (ii) above, determine X. (2 marks)
(iv)  What is the reaction of the pivot on the metre rule? (2 marks)

Z_, (a)  The graph in Figure 2 represents the journey of a woman from her house to her office.
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Figure 2
(i) Determine her speed during the first 4 s, y (3 marks)
(i)  For how long was she caught by traffic lights? Explain, (2 marks)
(iii)  Calculate the average speed during the whole journey (2 marks)
(iv) Calculate the average speed if there were no traffic light. Explain. (2 marks)
b). (i) State the law of conservation of linear momentum. (2 marks)
(i)~ Walter from a hose is sprayed onto a car to wash it. The water bounees back while the car remains
stationary. State whether the law of conservation of momentium is obeyed. Explain, (2 marks)
€)  Astoncis thrown upward at an initial speed ol Sm/s.
: (i) Calculate the maximum height reached by the stone. . (2 marks)
(i) . Calculate the time it takes to return to the thrower. RS marks)
(iii) }Slileltcl: n.graph showulng how the speed of the stong varics with time until ii retarns (o the thrower.
ndicate import alues ‘ &g '
7 portant values on the axes. : (3 marks)
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b)

(i) Deline work. (2 marks)
(1) A boy carries a bag ol cement from a truck and moves alolig a level road at uniform speed to a
packing store. Explain whether or not he does work on the bement. (3 marks)

A ball is dropped from a certain height and it hits the ground with a speed of 8 m/s.

(1) Describe any energy changes that oceur from when it is released to Just before it hits the ground,
; (2 marks)
(11) State the faw which controls energy conversions. (2 marks)

(2 marks)
ball at impact? . (I mark)

(iii) From what height was it dropped”
(iv) What is the fate of the encrgy of thi

Give the outline ol an experiment to measure the specific heat capacity of a liquid. Your outline should

consists of’ :

(1) alabelled diagram of the assembled apparatus, |

(it) alist ol the quantities you must measure,

(iii)  how you would use the measured quantities to arrive at a value ol the specilic heat capacity;
: (2 marks)

(iv)  One possible source of error and how its effect can be minimised. (2 marks)

(2 marks)
(2 marks)

(b)

Inan experiment using a spiral sprig, the following readings were taken

Load /N b b2 1o (06 Tex - [0 112

Extension /em | 0 e 08 |34 |62 920  [10.8
(i) Plota graph of the extension (y-axis) against load (x-axis) (5 marks)
(i) State the Law that governs the extension in suchia spring as it is being loaded in small steps, hence

identily any wrong reading in the data. ( 3 marks)

Using the graph determine
(1ii)  the extension lora load o/ 0.7 N~
(iv)  the spring constant (k).

(1 mark)
(2 marks)

Water is known to have an anomalous expansion.

(1) Sketch a graph of volume (y-axis) against lunpéralurc (x-axis) to show this behaviour over the
lemperature range OEE =000 ES (2 marks)

(1) State and explain a situation in which the above behaviour is an advantage and another in which it

is a disadvantage, (4 marks)

(2 marks)

(i) Give two reasons why liquids can be used in hydriulic machines.
(I mark)

(i) Explain why water is not used in these machines even though it is a liquid.

5., (a)

b)

Explain how the kincetic theory of matier may be used to account for
(1) the pressure d¢veloped by a gas in a gas cylinder.

(i) the cooling cffect of an evaporating liquid.

(it1)  the absolute zero of temperature,

(3 marks)
(3 marks)
(2 marks)

5 < L 0 1 ‘ » . SO
(i) A gas has a volume of 600 ¢cm’ ;!( a temperature of 27 °C and a pressure of 1.2 atmospheres.,

= . ¥ , 2 0,
Calculale ils volume when the piessure rises to 2 atmospheres and the temperature to 100 °C.
(3 marks)

(i) Explain how you could cause the gas at 100°C to cool without extracting heat [rom iL. 2 marks)

ACT A
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() What 1s matter” , (1 mark) \
(i) Copy the table below and use it to comphre the solid with.the gas.

ree between particles

_Particl

State | Spacing of particies |
Solid
7S

Ll

e 1T R T e O (6 marks) l

[ o T e T 4 0 T S b 5 ‘
) and the potential difference (pd) of a voltage

(3 marks)

(2 marks)

5 (2) (iy  Distinguish betweceh the electromotive-force (¢
source.

(iiy  Name and define the S7 units in which electrical potential difference is measured.

(b)  The voltage of an a.c. source varies with time as;shown in Figure 3
Vivolls

400 -

200

=200~

-400 -~

Ay Figure 3

‘Use the graph Lo determine

(i)  the peak voltage

(ify  the root mean square (rms) vollage
(i) the [requency of the source '

(1 mark)
(1 mark)
(2 marks)

(¢) A student usesa dry wooden'cloth torub a polythene rod
(i)  What type of charge will each rod acquire? :

(i) Choose ONE of the rods and explain why it acquired the charge you stated in (i) above. (2 marks)

(iii) Describe how you will use the'charged rods to distinguish between Lwo suspended pith balls, X and

v, one of which is positively charged and the other negatively charged. (3 marks)

and a Perspex rod, cach inits own turn.
i (2 marks)

(d) During a thunder storm six lightening flashes successively hita tall tree. deliveri
energy. Each lightening flash carried 30 C of charge.
(i)  Calculate the potential difference between lhe tree and the cloud. _
(i) Ifan average current of 1.5 A passed from the cloud to the-tree during the thunderstorm, how long
did the storm last? e E d (2 marks)

1z atotal 021000 1 of

(2 marks)

a) ' IL1s required (o wire 3 power sockels in lhc_silling room ol a house (each socket being a 3-pin socket) in a

ring circuit,
(i) DPraw a labelled diagram showing how you will wire the sockets. Indicate the switeh OR the fuse tor

one sockel. : ; (3 marks)

(i)~ State one advantage ol this type of citcuit over a lincar circuit (1 mark)

(iii) State one risk to which appliances and / or users are exposcd shen using electricity. xplain how
this risk can be checked or avoided ) (3 marks)

(iv) A house wilc uses a 2500 W electric cooker for 3% hrs evervday. What will be her electric bill at
the end of a month of 30 days? (I unit of electricity costs 63 Irs.) (3 marks)

1) A student is asked to measure the resistance of a copper wire. He is given an ammeter, a voltmeter, a
battery.
(1)  Draw a labelled diagram of the circuit he will use. g (2 marks)

DAY \

4’
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(i) He discovers that il he changes the voltage of the battery the readings of the voltmeter and the
anuneter change. State the Jaw linking the readings. (2 marks

(i) The following readings were got: o
el oe Toabiiis el de e o
e iode ] 6 Ted ] 06 1095 [0 ,_

Draw a graph of voltage (y-axis) against current (x-axis). Using your graph, state with reasons
whether the copper wire obeys the law you stated in (ii) #bove of not. (4 marks

(iv)  Usc your graph to determine the resistance ol‘lhe coppcr wire. (2 marks

i .
g ? (@) A magnetic compass is placed near a bar magnet as shown Figure 4.
Sl e : - Magnetic compass

Bar n'mwn'el—‘-" >
Sl A m

Figure 4

(1) State with a reason the polarity ol the end I3 of the bar magnet. (2 marks:
(i) Copy the diagram of the bar magnet into your answer booklet. Now draw and label the magnetic
Mux pattern ol the bar magnet. Mark'a point X where the magnetic field strenglh is rather weak.

(3 marks:

(b)Y Study Figure 5 and answer the questions that follow,

4

/} ?[ /j /\)z /j'r 3 ///an‘of'steel
1 ;

» \‘f\Closed
'l {"switch

Figure 5
What is the polarity ol the end T of the qolcnord when current flows in the circuil as shown?

(1 nnuk)

(i) Name the rule you have used to determine thé polarity of the end T. (1 mark)
(iti)  What will be observed of the steel bar when current flows in the solenoid as shown? Explain,
(3 marks)

State and explain one possible change lhal you can make on this set up to increasc the magnitude of
(2 marks)

(i)

(iv)

the observation in (i1i) above.

for connection, between coil 1 and coil 2.

—

(¢)  Inthe set-up shown in Figure 6 there is no electrical:contact

Wille @ ( ~Lamp
250V uc 0

source I

e - R \\___
S “=0ail 2
=Gl
Figure 6
15 >
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lamp in cotl 2 lights whert the switch in coil is closed (2 marks)

' )
(1) Exp'mn why the
(i) Name and explain one possible change which can be made on this sctup to increase the brightness
: (2 marks)

of the lamps in coil 2. i
(iiiy A CRO was connecled across the 250 V a.¢. source and then Jater across the famp. Draw (wo
voltage/time graphs to show the CRO tracé which will be obtained in cach case for 2 4 cycles.
(Assume that both coils have the same numiber of turns. (3 marks)
(iv) Name one practical application of the set up in Figure 6. (1 mark)

{ ()

(b)

- § ; 1 i 2o
The element thorium is represented by the notation 5,771
(i) Explain why thorium is clectrically neutral: (1 mark)

- S : . il v
Thorium undergoes an alpha decay, followed by a beta decay to produce a danghter nuclide X
(ii)  Write a single nuclear equation to represen these decays

(iii)  Calculate the values ol A and I3

(1 mark)
(2 marks)
(in) Nanre the process by which *wTh changes to SR (1 mark)
(v) Use ANY TWO of the four properties listed below to dilTerentiate between the alpha and beta
particles emitted during these decays:
- range inair )

- slopping material or absorber

- cloud chamber tracks

- deflection in magnetic lield (4 marks)
An experiment was carried-oul lo measure the hall=life ol a given radioactive nuclide,
(iy  Define the term hall-life

ity Name the two instruments which will be used to take readings in this experiment.
In the absence ol the source, readings were noted. g
(iii) What is the name ol such readings

(iv) Name 2 possible sources of such readings ' (2 marks)
v)  Why was it necessary Lo lake these readings belore starting the experiment? (1 mark)
During the experiment, readings werc taken cvéry minute, and for five stceessive minutes. The readings
recorded were: 45 52 50 61 40

(vi) State two reasons why these readings varied in an irregular manner.

(vii) State one safety precaution you will observe while carrying out such an experiment:

(viii) Name ONE use of a named radioactive isotope or radiation. State how (his use is related to the
(2 marks)

(1 mark)
(1 mark)

(1 mark)

(2 marks)
(1 mark)

property of the isotope or radiation.

o)
[@a@ Figure 7 shows wave [ronts of progressive plane waler waves or light waves. V
Figure 7

Draw a_labelled diagram, in each case, which clearly delines or illustrates
(i)  Reflection of waves ; (2 marks)
(if)y  Piffraction ol waves ; (2 marks)
Npme a practical application which is due to !
(ili) Recflection of waves ) : (1 mark)
iv)  Dilfracti waves
(iv) ilfraction ol waves i (1 mark)
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(b)

It look 0,02 secords for the crest to move from Y 1o Z:

i

Figare 8 shows part of the clectromagnetic spectrum,

Radio X Visible e I X-rays =

waves light

Figure &

Chose ONLY ONE of the waves labelled X, Y, and Z and state

(i) is name

(i) its approximate wavelenglh range

(iii) its source

(iv) its detector

(v)  one practical application (5 marks)
Figure 9 shows the wave profile of vibrating guitar string,

Position of
undistributed

guitar string

J 10 cm

; Figure 9
(i)  Calculate the wavelength of the wave.
(ii)  Calculate the amplitude ol the wave.

(2 marks)
(I mark)

(iii) Calculate the frequency of vibration of the string. (I mark)
(iv)  Calculate the speed of the wave. (1 mark)
ased.

(v)  Name two exact methods by which the frequency of vibration ol the string can be incre:
(2 marks)

State the property of the sound from the vibrating string that will be allected

(vi) ifthe frequency of vibration of the string is.increased.

(vii) il'the amplitude of vibration of the string is decreased.

(1 mark)
(1 mark)

144 @

(b)

ing pool sces the botiom of the pool and concludes that it is

A boy standing at the edge ol a swinijy

exactly 3 m below the water surface.
(i) Draw alabelled ray diagram which shows that the pool is deeper than 3 m, 3 (3 marks)
(ii)  Which common property ol waves accounts for your diagram in (ii) above?’ (1 mark)
(iii)  Name one other natural phenomenon that can a}lso be explained using your answer in (ii) above.

‘ (1 mark)

(iv) Ifthe relractive index of water is 1.3 calculate the lru'e_‘ dcﬁ(h ol the pool, when it is full of water.
: (2 marks)

(i)  With the aid of a ray di;xgm'm or otherwise define the principal focus of a diverging lens. (2 marks)
(i) Describe the auxiliary plane mirror method for determining the focal length of a converging lens.
Include in your description )

- a labelled diagram of the set up you would use

- an outline of the procedure £

- the data taken :

- how the data is analyscd to oblain the focal length, and

- precautions taken to ensure accurate results. (5 marks)
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c) Study Figure 10 and answer the questions that follové.

(ii)
(iii)
(iv)

A

Figure 10

Calculate the angle of refraction of the ray OB in the glass

Calculate the refractive index of the glass

Calculate the speed of light in glass (if the speed of light in air is 3 x 10% m/s)
Name one practical use of the refractive indices of materials.

( <1 mark)
(2 marks)
(2 marks)
(1 mark)
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