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Time allowed: Two and a haIf hour
 

INSTRUCTIONS TO CANDIDATES
 

•	 Answerall questions. 

Section .1. and Section 2 is designed to be answered in 1 hour each and Section 3 is desigr,l'd ta he answered ;n30 

minutes 

You CIre advised te divide vour time accordingly. 

For your guidanèe the opprox;rnate mark allocution for each part of the question i5 inclicateri in brackets, 

You are reminded of the necessity of good En9/ish and orderly presentation in your O(hWC(S 

IncalculaVons, Vou are adviscd ta show 011 the steps in your working, giving your onswers ot each siage, 

Non "':programmable calculators and formulae booklets are allowed. su
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SECTION l. (one hour) 
(Answer ail questions in this section) 

1)	 The total energy "E" of a rel ativistic paliicle (a particle moving at the speed of light) is related to the speed of 1ight "c" 

as shown by the .ë:Qll~j~J~I1J physical equation below, where rand Il are constants. 

. (~)2 _(!!..\2 =1 
Jrc l' • 

(i)	 What is the meaning of the underlined word? (1 mark) 
(ii) Determine the base units of r (/lui Il	 (4 marks) 

(iii) In your opinion wlüch physicaI quantity does r represent?	 (1 mark) 
(Total =6,marks) 

2) 

(i)	 State Keppler's 2'1(1 law of planetary motion. (1 marks) 
(ii)	 With a stated assumption, show mathematically that the period of revolutioll of a planet around the sun is gi.ven as: 

T =	 2rr I.!!.-~ Where, T is the period, R the mean radius and M the mass of the sun. (3 marks)
\lGM 

(iii) Sketch a graph of force against distance to show the variation of the gravitational force on a particle taken From the 

centre of the ealih to some point far away from the ealih's surface (r~,). (3 marks) 

(Total =7marks)
--::-:--.,..-.....,...,,.------:'--.,..-----.,..------:----:---:-.,.....---------:----:-:-,...,.....--:--...,,....-------:-:--.:-.,

3)	 A rubber cord of a catapult has a cross sectiona1 area of2 mm2 and initial length of 0.20 m, and is stretched to 0,24 m 
to fire a smal1 object of mass lOg. 
Assume that Young's modulus for rubber is 6 x 108 Pa and that only e1astic deformation occurs during the process; 
(a)	 Define the term elastic deformation. (1 mark) 
(b) Determine the initial velocity of the object when itjust leaves the catapu1t. (5 marks) 

(Total = 6 marks) 
-::-:---::-~----:--~-:--------:--::-----::-~~

4. The figure bclc)\v shoV\i:;; rnass of 4,CJ kg beingmised by two unequal forces of 43 N and 24 N.,1, 

The 43 N force ;1cl s a Lan ;et I1':1c 0 [' 60" Lo the verticdl and the 201 N force acts at an angle of 30", 

\ 

\ 
\\... 

24N\. ..~ 
\30°: 60. 
\0(\" ,/

\ " 

\ l " 
""""'~J.,::~.. 

4,0 kg 1 

...........,."",1
 

1 Calculate the acce1eration of the mass. (5 marks) 
1 • 

5.	 A grating has 1ines pel' millimeter and is illuminated by monochromatic light ofwavelength 5.9 x 10.7 m whicb is 
incident normal to the grating. 

(i)	 Find the direction of the first order diffraction image? (2 marks) 
(ii) Is it possible to obtain third order images with this grating for this wavelength of light? (2 marks) 
(iii) What would be the effect on the number of orders if the wavelength is increased? (2 marks) 

(Total =6 marks) 

ANSWER EITHER 6 a, b, c and d OR 6 e, f and g. 

EITHER 6 a, b, c and d 
(a) (i) Describe a method you woulcl use to produce a unifof'm steady magnetic field il1 the lab. 

(2 marks) 
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(Ii) A beam of electrons are acceleratecl through a p.d (V), and enter a uniform magnetic field (8), with veJocities at
 
right angle to the field. Use the above information to show that the charge to mass ratio is;
 

.:.. :;:.:",", Where r is the radius of the path taken by the electrons. (3 marks)

ln	 B~l" 

(b)	 Describe an experiment you would carry out in the lab using a beam of electrons to determine the specifie charge on
 
an electron? . (7 marks)
 

(c)	 Neon ions eaeh ofmass 3.3 x 10'26 kg are accelerated through a p.d of 1400 V. The ions then enter a region ofspace
 
where there are uniform magnetic field and electric field. Acting at right angles to each other and the original direction
 
ofmotion of the ions. Caleulate the speed of the accelerated ionsjList before they enter the 8 and E field.
 

(d) 

Examine the circuit in the figure above and calculate; 
(i) The potential diiference across capacitor X (3 marks)
 
(Ii) The charge on the plates of capacitor Y (2 marks)
 
(iii)The energy associated with the charge stored in capacitor 1.. (2 marks) (Total = 20 Marks)
 

ORe, fand g 

. (e) Ci) Define simple harmonie motion. (2 marks) 
(ii) Describe an experiment to measure the acceleration of free fall(g). (Your description should incl ude a diagram,
 
procedure, precaution, observation and conclusion). (7 marks)
 

f) 

Figure 2 

--~. 

Calcuiate (i) the current through the 8n reststor
 
. (ii) the p.d. aeross XV in figure 2.. (8 mks)
 

g) Ice 6fmass 0.02 kg at -] 5 Oc and 0.085 kg ofwater at 40 Oc are placed inside a caJorimeter ofmass 0.05 kg and
 
sp~citlcheat capacity 400 J kg,l K,I. Calculate the final temperature of the water. (Lrofice = 3.4 x ]05 J k.g-'I("; s.h.c of
 
ice = 2000 J kg,II(,I; Cw = 4200 Jkg'l KI). (4 marks) . (Total =20 Marks) .
 

SECTION II (30 minutes)
 
DATA ANALYSIS (COMPULSORY)
 

7)	 The CUITent 1through a silicon diode varies with the applied potential difference, V, across it as shown in the table 
below. 

'~;'~-~-;-'ï-O-:3-;:;'-A--"-"-·~T'·'-~-;;3~_r~~4-_.! :~~6_~ :72~ô__ ~_I:;7~ __ ];8~ :
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lt is suspected that the CUITent varies with p.d as follows, 
'eV' 

1 =:: 10 et 'X)
 

Where 'n = saturation ClII'rent; e = electronic charge; C(= R,Ol xl 0- 21 J
 
(a) Plot a suitable gr~ph that woulcl enable you to obtain the value of 1(' and e, (II marks) 
(b) Hence determine the values of In and e. . (3,5 marks) 

(c) Compare your value of e with the standard val ue. Give any reason for the discrepancy. 
(1 mark) 

(Total = 20 marks) 

SECTION III (One Hour) 

OPTIONS; (Answer any 2 questions out of the 4 questions in this section) 
---_.. ----- 

OPTION 1: ENERGY RESOURCES AND ENVIRONMENTAt PHYSICS 

8) (a) (i) List two advantages ofwind energy over nuclear energy. 

(ii) List two disadvantages ofwind energy as opposed to nuclear energy, (4 marks) 

(iii) Water flows in a waterfall at a rate of 10 x 10] kg S·1 and takes 2 s to reach the stream vertically below. 

Calculate the power of the falling waterjust as it hits the stream.
 

(4 marks)
 
(b) Seismic activities cause several devastating effects around the globe even here in Cameroon. 

(i) Define the term seismic activity. (1 mark) 
(ii) State any two you know (one ofwhich has occurred in Cameroon) (2 mark) 

(iii) Describe how the one which has occurred in Cameroon can be detected by any two methods ofyour choice 
and how they can be avoided. (4 marks) 

(Total = 15 nlarks) . 

OPTION 2: COMMUNICATION SYSTEMS 

- 9) (a) (i) State two disadvantages of F.M over A.M broadcasting. --.
 
(ii) List two advantages of digital transmission over analogue. (2 +2 marks) 

(b) Define each of the following as used'in communication. 

(i) A base station 
(ii) A cell 

(iii) Repeater (1 x 3 marks) 

(c)(i) State and explain two factors that determine or that influence the location ofa base station
 
(4 marks)
 

(ii) What is the full meaning of the abbreviation PSTN? Explain its function. (4 marks) 
(Total = 15 marks) 

----_._----

OPTION 3: ELECTRONICS 

10»(a)(i) Describe the formation of the depletion layer about the p - n junction. (3 marks) 

(ii) List one property of the depletion layer. (1 mark) 

b) Distinguish between an ÎntrÎnsÎC semÎ conductor and anextrÎnsÎC semÎ conductor. (3mks) 
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b) The figure below shows a basic amplifier circuit for a transistor-------1.. 12.0 V 

i) State whE~ther the transÎstor is a p - n - p or is an n - p - n transistor . 

. Given that VBE ::::: O. 7V, the input voltage is 2.0 V a.c and the d.c gain for the transistor Îs sa, calculate 
ii) the base current iii) the collector current iv) the output voltage VI) 

v) Onthe sameèlxes sketch the graphs ta show how the input voltage and the output voltage vary with time. (8mks) 

(Total = 15 marks) 

OPTION 4 MEDICAL PHYSICS 

11) (a) Detine each of the following terms as used in medical physics
 
Ci) Radiation dose
 
(ii) Audible frequency range 

.1. (iii) Persistence of vision. (1 x 3 marks) 
'.	 (b) Explain 

(1). Why sound intensities are compared using the logarithmic scale. 
. (ii)MRI is pretèrred over imaging using frequency EM radiation like those procluced in micro - wave avens, even .. . though these E.M waves give better images than MRI 

(2 x 2 marks) 
(c) (i) Two sounds have intensities of 2.5 x 10-8 Wm-2 and 0.987 Wm-2

. Ca1culate their differences in intensity levels. 
(3 marks) 

(ii) Draw a cross - section of a patient scanned using magnetic fields. (2 marks) 
(iii) Explain how a patient's image is obtained using MRI. (3 marks) 

(Total = 15 marks) 

END 
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