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INSTRUCTIONS TO CANDIDATES:
Answer five questions, including at least one, from each section A, B, C and D but not more than one question from either sections A or B.

Assume where necessary the following:

Acceleration due to gravity, g



=
9.81 ms-2
Electron charge, e 




=
1.6 × 10-19 C
Electron charge, me 




=
9.11 × 10-31 kg
Electron volt (1 eV) 




=
1.60 × 10-19 J
Permittivity of free space, ε0



= 
8.85 × 10-12 Fm-1
Plank’s constat, h




=
6.6 × 10-34 Js

Speed of light in a vacuum, c



=
3.0 × 108 m s-1
Speed of sound in air




=
3.30 × 102 m s-1
Specific charge of an electron, 
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=
1.76 × 1011 Ckg-1. 

The constant
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=
9.0 × 109 F-1 m

Turn Over

SECTION A
1.
(a)
(i)
What is meant by the term refraction of light.



(1 mark)


(ii)
State three applications of plane mirrors. 




(3 marks)



(b)
Describe the working principle of an optical lever system in galvanometers. 
(4 marks)


(c)
Explain with the aid of a ray diagram why a fish at the bottom of a fish pond appears 


closer to the water surface than it really does.




(4 marks)
(d)
A concave mirror of radius of curvature 25 cm faces a convex mirror of radius 
of curvature 20 cm and is 30 cm from it. If a real object is placed mid-way 
between the mirrors. Find the:


(i)
position and nature of the image formed by reflection first at the concave mirror 



and then at the convex mirror. 





(4 marks)


(ii)
Draw a sketch ray diagram for the action in (i) above. 


(2 marks)


(iii)
Calculate the magnification produced by the above arrangement.

(2 marks)
2.
(a)
(i)
Define the term focal length of convex lens. 




(1 mark)


(ii)
Derive the lens formula. 






(5 marks)
(b)
Two convex lenses A and B, of focal lengths 10 cm and 15 cm respectively are arranged

coaxially a distance of 20 cm apart. An object placed in front of lens A is viewed through the lens system. Find 

(i) the nature and position of the image when the object is placed 15cm in front of lens A.









(5 marks)
(ii)
Sketch a ray diagram to show the action of the two lenses.

(1 mark)

(ii) Determine the magnification of the final image.


(2 marks)
(c)
Define the terms magnifying power and eye ring of an astronomical telescope.
(2 marks)

(d)
An astronomical telescope has an objective with focal length of 100cm and a diameter of 5cm. If the eye piece has a focal length of 20 cm and the telescope is used in normal adjustment, 
Calculate the;

(i)
Magnifying power of the telescope. 




(2 marks)

(ii)
Diameter of the eye ring. 





(2 marks)

(iii)
Separation of the lenses. 





(1 mark)
SECTION B
3.
(a)
Explain the terms wave length and wave front as applied to wave motion. 

(2 marks)

(b)
(i)
Define the term resonance. 






(1 mark)
(ii)
Describe how you would determine the velocity of sound in air using a resonance tube. 

(5 marks)

(c)
Explain with the aid of suitable diagrams the terms fundamental note and overtone as applied to a vibrating wire fixed at both ends. 





(5 marks)

(d)
A stretched wire of length 0.75 m, radius 1.36 mm and density 1380 kg m-3 is clamped 


at both ends and plucked in the middle. The fundamental note produced by the wire has


the same frequency as the first overtone in a pipe of  length 0.15 m closed at one end.
(i)
Sketch the standing wave pattern in the wire and in the pipe.

(2 marks)
(ii)
Calculate the tension in the wire given that the speed of sound along a stretched wire is 
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  where T is the tension in the wire and µ is mass per unit length.
 (Speed of sound in air  =  330 ms-1) 




(6 marks)
4.
 
(a) 
(i) 
What is meant by interference of waves?




(01 mark)

 
(ii) 
Explain the term path difference with reference of two wave motions. 
(03 marks)


(b) 
Distinguish between constructive and destructive interference. 


(03 marks)



(c) 
(i) 
What is meant by polarized light?





(01 mark)

(ii) 
Describe briefly any two methods of production of plane polarized light.
(06 marks)



(d)
(i) 
State any three uses of plane polarized light. 




(03 marks)




(ii) 
Briefly explain any one of the uses of plane polarized light stated in (b) i(i) above.














(03 marks)

SECTION C
5.
(a)
Distinguish between; 


(i)
magnetic flux and magnetic flux density, and state the SI unit of each.
(3 marks)



(ii)
magnetic axis and magnetic variance.




(2 marks)



(iii)
magnetic meridian and geographic meridian.




(2 marks)

(b)
(i)
Write down the expression for the magnetic force per metre that is experienced by 
each of the two straight and infinitely long and thin parallel wires carrying currents l1 and l2 in opposite directions when placed a distance, y metres in a vacuum.  

(2 marks)



(ii)
Use the expression in (i) to define an ampere.



(2 marks)

(c)
The figure 1 below shows two long straight parallel conductors A and Beach carrying the same current I into the plane of the paper. Prove that at point C, their combined magnetic field and magnetic flux density in the y-direction is zero.




(4 marks)

Fig. 1

(d)
Describe with the aid of a labeled diagram an accurate experiment for absolute 



measurement of current.







(6 marks)

6.
(a)
(i)
Distinguish between peak value and root mean square value of an alternating current.
(3 marks)



(ii)
Derive the relation between the terms in (i) above. 



(4 marks)

(b)
Describe with the aid of a diagram the working of a thermocouple meter. 

(5 marks)

(c)
Explain why alternating current is said to "flow" through a capacitor and yet direct current does not. 









(4 marks)


(d)
(i)
An inductor of inductance 2.0H and resistance 80 ( is connected in series with 

an electric kettle having a coil of resistance 420 ( and a 240V mains at a frequency of 
50 Hz. Find the current flowing through the circuit. 



(2 marks)

(ii)
the phase angle between the applied p.d. and the current. 


(2 marks)
7.
(a)
(i)
What is electromagnetic induction.





(2 marks)


(ii)
State the laws of electromagnetic induction. 




(2 marks)
(b)
Describe with the aid of a labeled diagram an experiment to verify Faraday's Law of electromagnetic induction. 







(6 marks)
(c)
The figure 2 below shows two long parallel wires P and Q, placed 0.l5 m apart in air. 
Wire P carries a current of 8.0 A, and wire Q carries a current of 4.0 A in the same direction. 
At what distance from wire P will the resultant magnetic field be zero? 

(4 marks)


Fig. 2


(d)
A circuit consists of an air-cored, a lamp and an a.c power supply, all in series. A solid iron rod is moved into and placed inside the coil. State and explain the likely observations. 











(6 marks)
SECTION D
8.
(a)
(i)
What is electrostatic induction?





(1 mark)



(ii)
Describe how a conducting sphere can be charged positively at earth potential.














(4 marks)

(b)
(i)
Explain the term corona discharge. 





(4 marks)


(ii)
State two applications of corona discharge. 




(2 marks)
(c)
(i)
Distinguish between electric potential and electric field intensity. 

(2 marks)
(ii)
Explain the effect of placing a neutral conductor near a positively charged metal sphere on its electric potential. Sketch a graph to show what takes place. 
(4 marks)
(d)
The electric field near the surface of the Earth is 100 Vm-1. Calculate the surface charge density on the Earth's surface. 






(3 marks)
9.
(a)
(i)
Define the term electrical resistivity of a material. 



(1 mark)


(ii)
State the SI unit of electrical resistivity. 




(1 mark)


(b)
(i)
Derive the balance condition of a metre- bridge. 



(4 marks)



(ii)
A wire of diameter 0.5 mm and length 120 cm is placed in one gap of a 



metre- bridge while a standard 1.0 ( coil is placed in the other gap. A balance 


point is obtained at 57.7 cm from the end of the bridge corresponding to 1.0 ( coil. Calculate the resistivity of the 120 cm of wire. 



(2 marks)

(c)
(i)
Describe the principle of the slide wire potentiometer. 


(2 marks)


(ii)
Describe how a potentiometer is used for calibrating an ammeter.  

(2 marks)
10.
(a)
(i)
Define the term potential difference between two points in a circuit.
(2 marks)
(ii)
The diagram in figure 3 below shows a 10V battery of negligible internal 
resistance connected in series with 50 and 10 ( resistors. If a voltmeter having a resistance of 1 k( per volt and is set on its 10V scale, is connected across 10 k( resistor, determine its reading. 





(4 marks)



Fig 3

(b)
(i)
Draw the set up of a Wheatstone bridge and use it to derive the balance condition.
(5 marks)

(ii)
A Wheatstone bridge having resistances of 85 ( and 90 ( in its ratio arms is balanced 

against a resistor R and a 140 m loop of wire having a resistance of 0.10 ( per metre.

If R is on the side of 85 ( resistor, find the value of R. 


(3 marks) 
(c)
(i)
State Ohm's law and sketch the corresponding graph. 


(2 marks) 




(ii)
State and explain one factor that affects the resistance of a conductor. 
(3 marks)
(d)
State two advantages of using a potentiometer for measuring voltage over a moving coil voltmeter. 









(2 marks)
END
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