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Two and a half hours

Answer ALL questions

Section 1 is designed to be answered in 1 hour, Section LI in 30'minutes and Section IIl in I hour.

You are advised to divide your time accordingly.

You are reminded of the necessity for good English and orderly presentation in your answers.
In calculations you must show all the steps in your working, giving your answer at each stage

Calculators and formulae booklet are allowed.
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SECTIONI (One hour)

(a) What is a homogenous €quation?

(b)  The ﬁq“a_ﬁ"}“ P+hgp + pv2 =k is homogenous, where D is the pressure, h is the
depth, g is the acceleration due to gravity, v the velocity and k is a constant. Determine
the base units of k. ‘ (6 marks)

A girl swings a stone ofmass IOQ g at the end of a string in a horizontal circle of diameter 80.0 cm above her

head. Her friend observing the action sees a shadow of the motion of the stone on a nearby wall and notices that
the stone makes 150 revolutions in 5 minutes. Calculate '
(a) The frequency of the motion ’ ’
(b) The centripetal force on the stope i

(c) Sketch a distance - time graph for this motion of the shadow for two cycles.
(6 marks)

I/}x]q;ianm)_' ofstearg at 100°C is Passed into a 1.5 kg of pure melting ice in a highly insulated calorimeter so that
e heat given out by the steam in condensing is just enough to melt the ice. :

Determine:
(2) The quap'flty_ of steam passed into the ice to melt it completely.
(b) The equilibrium temperature attained by the mixture. (6 marks)

Fl:agtue;e l\;}l:ows a smal! sph.erical charged metal bob 50 g which initially hangs vertically between two conducting
fo - \'/eni:ar} a potential difference of 12.0 V is maintained across the plates the thread makes an inclination of 30°

_—-’+
5.0em Figure |

(2) Draw a free body diagram for the bob when the pd is applied,
(b) Determine the charge on the bob.

1

(S marks) -

Figure 2 shows how resistors may be connected in an electrical circuit. The bridge circuit js balanced when the *

voltmeter M3 read 3.0 V

| .
'V780/2/A Figure 2 |
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Determine the
(2) readings of M and Ma
(b) resistances R and Rz and €
. (7 marks)
ANSWER EITHER 6 (a), (b) and (c) or (d), (¢) and (f).
EITHER 6 (a), (b) and (c)
6. (a) (i) What is meant by a coherence light source?
(2 marks)
(ii) Describe how you can determine the wavelength of monochromatic light us_ing Young's
Double Slits. Your account should include a diagram, observations, precautions and how
you would use the observations to reach a conclusion. (8 marks)

(b)
(i)
(i)
(c)

A car sounding an alarm at a frequency of 512 Hz is approaching a stationarylistener at a speed of 8 ms™.

Explain why the listener has the impression that the frequency-of the sound heard is varying.
(2 marks)

What is the apparent {requency of the horn as perceived by the listener? (3 marks)

An object is placed 20.0 cm away from a thin convex lens and'then a thin concave lens each
of focal distance 10.0 cm and perpendicularly to the principal axis in each case. Use either
ray diagrams or otherwise to distinguish clearly between the images obtained in each case
when the object is brightly illuminated such that light rays from the object reach the lens

parallel to the principal axis. (5 marks)

OR 6 (d), (¢) and ()

(d (@)
(i)

(e)

(1)
(i)
(iii)

Explain what is meant by a material is elastic? (2 marks)
Describe an experiment to determine Young's Modulus for a copper wire. Your account
Should include a diagram, procedure, precautions, observations and conclusion. (8 marks)

A toy having a plastic head resting on one end of a light spring is stretched as shown in figure 3.
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Figure 3
Explain why there is a change in the gradient of the graph at the point E? (2 marks)
Calculate the maximum elastic potential energy of the toy-spring system. 3 marks)
Explain what happens to the energy of the system when the load is removed and the
spring regains its original length? (1 mark)
- . Turn Oover
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The kinetic theo . .
ry of matter describes the behaviour of a gas in terms of the properties of its molecyles

Use this theory to explain

0 Why a gas in a container at room temperature exerts pressure on the walls of the container, 2 marks)
(i) Why the pressure increases wh is i '
container ot the suime temincin tlclarnemore of the same gas is introduced into the same
(2’ marks)
SECTION 11 (30 MINUTES)
DATA ANALYSIS N

An experiment was performed to investi i '
. : gate how the resist i ' ‘
emperature, The Pollowing date o Sy ance of the material of a/'wire varies with the

Resistance /Q Temperature/°C

330.0 10

340.0 20

350.0 30

360.0 40

370.0 50

380.0 60

389.0 ] 70

400.0 ’ 80

410.0 85 _
Table 1 o

Theory suggests that the resistance of the wire is related to its temperature by the expression R=R, (I+a8) where R,
is the resistance at a temperature at 0°C, and @ is a constant.

(@)  Plot a suitable graph from 'which < and Ro could be obtained. o (8 marks)
(b)  Use the graph to obtain thevalues for a and Ro. (9 marks)
(¢)  Say whether this material is a conductor or semiconductor? (3 marks)

(%7
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SECTION I (1. HOUR)
OPTIONS

Answer any two of the four options

OPTION 1. ENERGY RESOURCES AND EIWIRONMENTAL PHYSICS.

8. (2
(b)

(©)

(d)

State two advantages of nuclear fusion over nuclear fission as sources of energy. 2 marks)

Biomass, solar energy, and hydroelectricity are some energy sources from which functional
energy could be obtained.

(i) What is meant by functional energy?
(ii) Choose any two of the above sources and briefly explain how functional energy could be
obtained from them in Cameroon, A (5 marks)

The power derived from a windmill is given by the equation,

_pAv?
P e '
where p is the average air density, A is the area of the bladesand v is average wind speed. One such aero-

%nseratorl has a blade diameter of 6.0 m. Given that the efficiency of the system is 25 % at a wind speed of
Sms, '

(1) Calculate the power output of the aero- generator. Assume the average density of the air to

) be 1.2 kg T (3 marks)
(i1) Why is the efficiency of the systefit'less than 100 %? (2 marks)
(i) Name a substance which is responsible for the depletion of the ozone layer. (1 mark)

(ii) State and explain the impact of the depletion of the ozone layer on the environment. (2 marks)

Option 2: COMMUNICATION.

9. (a)

(b)

A radio station uses a carrier frequency of 200 KHz to transmi A
. X e ) nsmit an amplitude-m
transmission consists'of audio signals within the frequency range 50 Hz[3 9 kHz odulated wave .The

(1) Explain the meaning of the bolded phrases.
(ii) Calculate the minimum and the maximum frequency sidebands and the bandwidth
Figure 4 shows a simple tuning radio circuit. (4 marks)
antenna Y
1
inductor — ) Output to
~— variable
. decoder
capacitor
earth —..___l? -
(1) Explain how the tuning circuit functions.
(i) lee.n that the cgll used has an inductance of 4.0 mH, calculate the value for the ¢ :
_ required to tune into the broadcast described in 9(a) above. “apacitor
(iii)  What is the use of the decoder in this circuit? (4 marks)

(2 marks)
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(c) o
(i) State three advantages which digital transmission has over analogue transmission.
(ii) Explain how several telephone conversations can be transmitted at the same time along a
' single optical fibre.
(5 marks)
OPTION 3: ELECTRONICS
0. () () What is meant by thermionic emission? : (2 marks)
(i) Distinguish between n-type and p-type semiconductors. (2 marks)
(b) Ypu are given two circuits consisting of:
(1) A resistor of 500 Q and a capacitor connected in series to 9.0 V dc supply
(i) -~ Aninductor and a resistor of 500 Q connected in serics to 9.0 v dc supply
S.ketch Currentl-tlme graphs for these circuits and explain the differences between them. (4 marks)
(c) (1) Explain how a transistor is used as a switch. (4 marks)

(ii) State in words and in the form of a truth table, the action of an OR logic gate with two inputs.

(3 marks)
OPTION 4: MEDICAL PHYSICS
L1 @ Draw a simple diagram of thehuman cye, showing clearly the parts which enable the
eye.to form an image of an object. ‘ (3 marks)
(i)~ Name any two eye defects, explaining how each defect manifests and explain how ‘
each defect may be corrected, - (3 marks)
(b) X -rays and ultrasound are;two techniques used for imaging of parts of the human body
(1) State one part of the body where each of the techniques would be more suitable than the other
~ (2 marks)

(i)  Explain'why ultrasound is not likely to replace X-rays completely for'medical diagnosis

(3 marks)
(¢)  Explain how the Magnetic Resonance (MR) Scanner sa visual i :
¢ produces a visual image of -secti
the body of a patient under examination. < AR SISSESECiion t()Ia parlt(so)f'
mar




