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INSTRUCTIONS TO CANDIDATES
Answerfivequestions, taking at leastonefrom each of the sections, A, B, C, and D, but not more than one question should be chosen from eitherAorB. 
Any additional question (s) answered willnotbe marked.
Mathematical tables and squared papers are provided.
Non- programmable scientific calculators may be used.
Assume where necessary:
Acceleration due to gravity, g 		=	 9.81 ms-2
Speed of light in a vacuum, c		= 	3.0 108ms-1
Electron charge, e				= 	1.610-19C
Electron mass me				= 	9.110-31kg
Planck’s constant, h 			= 	6.610-34Js
Permeability of free space, 0		=	 4.010-7Hm-1
Permittivity of free space, 0		= 	8.8510-12Fm-1
The constant 				=	9.0109F-1m
One electron volt (eV) 			= 	1.610-19J
Avogadro’s number NA			= 	6.02 1023 mol-1
Resistivity of Nichrome wire at 250C 	=	1.2  10-6 Ωm
Specific heat capacity of water		= 	4.2  103Jkg-1K-1


SECTION A
1. a) i) State the laws of refection of light.					(2 marks)
    ii) Show that when a ray of light under goes two successive reflections in two plane
mirrors inclined at angle , the angle of deviation is 2		(3 marks)
   iii) A plane mirror, M is at right angles to side PQ of a glass blockPQRS. A ray of
light incident on m is reflected as shown in fig 1 below.
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	Given that the refractive index of the glass block PQRS is 1.51and what side SR is
silvered, Calculate angle.						(3 marks)

b) An object is placed at a distance, D on one side of the principle focus, F of a 
convexlens of focal length, . The image is formed at some point, C. Show that
when theobject is displaced to a point distance, D, on the opposite side of, , the
image getsdisplaced by distance.
		 .									(4 marks)

c) Describe an experiment to determine the focal length of a concave lens using a
convex lens. 									(4 marks)

d) A small quality of a liquid of refractive index 1.43 is poured on horizontal plane
mirror and a biconvex lens of a focal length 30cm and refractive index 1.50 is then
placed on the liquid.
The pin clamped horizontally is moved along the axis of the lens until there is no
parallax between it and its image. Find the distance between the pin and mirror.
											(4 marks)





2. a) i) Define refractive index of a material. 					(1 mark)
    ii) Describe an experiment to determine refractive index of a glass block using a 
travelling microscope. 							(4 marks)

b) i) Define the term angular magnification of an optical instrument. (1 mark)
    ii) With the aid of a ray diagram, derive an expression for angular magnification of 
a compound microscope in normal adjustment.			(4 marks)

c) Describe how the prism binoculars work.					(4 marks)

d) A projector projects an image of area 1m2 onto a screen placed 5m from the
projection lens.
If the area of the object is 4cm2,
Calculate the;
i. Focal length of the lens. 						(4 marks)
ii. Distance of the slide from the lens.					(2 marks)


SECTION B

3. a) i) What is meant by the term resonance. 					(1 mark)
    ii) Describe an experiment to investigate the variation of frequency of a stretched
string with its length.							(4 marks)
b) Use the formular V=  to explain why sound in air.
	i) Is independent of pressure. 						(2 marks)
	ii) Increases with humidity.							(2 marks)

c) i) Two open organ pipes of lengths 65cm and 66cm give beats of frequency 4.0HZ 
when sounding their fundamental notes together. Neglecting end corrections, find
the velocity of sound in air. 						(3 marks)
   ii) With the aid of a suitable diagram, explain the terms fundamental note and
overtone as applied to a vibrating wire fixed at both ends.		(3 marks)

d) i) What is meant by Doppler effect?					(1 mark)
    ii) A stationery observer notices the pitch of a siren of a police car change in the
ratio of 4:3 on passing him. If the speed of sound in air is 350ms-1.
Calculate the speed of the car. 						(4 marks)

4. a) Define the following terms as applied to waves.
	i) Wave length. 								(1 mark)
	ii) Wave front.								(1 mark)

b) Use Huygens’s construction principle to deduce the laws of reflection of light at a
plane surface. 								(5 marks)

c) i) Explain the meaning of the terms constructive interference and destructive
interference. 								(2 marks)

ii) A parallel beam of light of wave length 700nm from a lamp is incident on a pair
of narrow slits 0.1mm a part. The interference pattern is focused on a screen 2.5m
from the slits.
Calculate the separation of the third order bright fringes. 		(4 marks)

d) i) What is meant by plane polarized light? 				(1 mark)
    ii) Describe one application of polarization.				(3 marks)

e) A diffraction gravity has 500 lines per mm. Find the maximum numbers of images
it can form when light of wave length 600nm is incident on it. 		(3 marks)


SECTION C

5. a) i) Define the terms magnetic field and magneticflux density.		(2 marks)

ii) Sketch the magnetic field pattern due to two parallel straight wires carrying
currentsI1 and I2 in the same direction in air. 				(2 marks)

b) i) Write down the expression for magnetic flux density at the centre of a plane
circularcoil of N turns, radius R and carrying a current, I in a vacuum. (1 mark)

    ii) Two identical wires R and S lie parallel in a horizontal plane, their axes being 
0.10m  apart. A current of 10A flows in R in opposite direction to a current of 
30A in S. Neglecting the effect of the earth’s magnetic flux density, calculate
the magnetic flux density at a point mid way between R and S and state its
direction.									(4 marks)




c) i) Describe the structure and mode of operation of a moving coil galvanometer. 
											(5 marks)
    ii) A small circular coil of 10 turns and mean radius 2.5cm is mounted at the centre
of along solenoid of 750 turns per metre with its axis at right angles to the axis of
the solenoid.
	If the current in the solenoid is 2.0 A, Calculate the magnetic flux density inside 
the solenoid.								(3 marks)

d) Explain the origin of hall voltage. 						(3 marks)

6. a) i) What is meant by back emf in a motor. 				(1 mark)
    ii) Explain the importance of back e.m.f in the operation of a motor.(2 marks)

b) i) Show that the e.m.f induced in a motor rotating at w radians per second in a
radial magnetic field of flux density B is E=BANW, where N is the number of 
turns and A is the area of the col. 					(3 marks)

     ii) A coil of a motor has 20 turns and area 35cm2. The coil is mounted in a radial
magnetic field of flux density 0.8 T. When the coil is connected to a d.c supply 
of 220v, it draws a current of 1.2 A. 
Calculate the maximum angular velocity themotor attains. 		(4 marks)

c) i) What are eddy currents?							(1 mark)
    ii) Ametal plate is placed in a magnetic field with its plane perpendicular to the
magnetic field. Explain when the plate is set to oscillate about an axis through its
plane, the oscillation gets damped. 					(3 marks)
    iii) Describe one use of eddy currents.					(3 marks) 

d) A copper disc of radius 10cm is set in a uniform magnetic field of flux density 
1.5 10-2 T with its plane perpendicular to the field. The disc is rotated about an
axis through its centre parallel to the field at 2000 revolutions per minute. Calculate
thee.m.f induced between the rim and centre of the disc. 		(3 marks)

7. a) Distinguish between roof mean square value and peak value of an alternating 
voltage.									 (2 marks)

b) An alternating current, Iflows through a coil of inductance, L. The instantaneous
value of current is I=I0 sin 2ft, where I0 is the amplitude and f is the frequency.
i) Derive an expression for the voltage, V, across the coil. 		(4 marks)
ii) If the coil is a pure inductor, explain why it is called wattless inductor. (3 marks)

c) A sinusoidal voltage of rms value of 20V is applied across a 70F capacitor. If the
frequency of thea.c supply is 50HZ, calculate the;
i) rms value of the current through the capacitor. 			(3 marks)
ii) maximum charge on the capacitor.					(3 marks)

d) Describe the structure and mode of operation of a hot wire ammeter.	(5 marks)


SECTION D
8. a) i) State Ohm’s law. 								(1 mark)
ii) Explain why a wire heats up when current flows through it. 		(3 marks)

b) Two resistance wiresA and B have resist in the ratio 4:5, diameters in the ratio 3:2, 
and lengths in the ratio 1:2 respectively. When the wires are connected in series
across a voltage source, the current supplied is 0.5A.
Find the;
i) ratioof resistance of the wires. 					(3 marks)
ii) current supplied to the source when the resists are connected in paralle.
									(4 marks)
c) i) What is meant by internal resistance of a cell. 			(1 mark)
    ii) Describe an experiment to determine the internal resistance of a cell using a
potentiometer. 								(5 marks)

d) Derive the balance condition for metre bridge. 				(3 marks)

9. a) i) Define electric potential energy of a charge.				(1 mark)
    ii) Derive an expression for the electric potential energy of two point charges of Q1
and Q2 a distance  apart in air. 						(4 marks)
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Charges of 7.2c, -5.6c and 4c are placed at points A, B, and C respectively
inair as shown above in Fig 2.
Calculate the;
i) Force exerted on charge placed at point C. 			(4 marks)
ii) Potential energy at point C.						(4 marks)
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i)A metal foil suspended from a thread is placed near a positively charged
conductor as shown in fig 3 above.
State and explain what is observed.					 (3 marks)

d) Describe an experiment to show that the charge inside a hollow charged conductor
is zero.										 (4 marks)

10. a) i) What is meant by the terms dielectric strength and dielectric constant.
											(2 marks)
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Two identical air filled capacitors are connected in a circuit as shown in fig 4 
above. The capacitors are charged and then discharged through the ballistic
galvanometer B.G and the deflection,is noted. The experiment is repeated with 
a dielectric of relative permittivity, placed in one of the capacitors.
Show that the deflection in the second experiment is, . 		(4 marks)
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Thefig 5 shows a net work of capacitors connected a cross a battery of e.m.f 12V. Calculate the;
i) Total charge stored on the capacitors. 				(4 marks)
ii) Energy stored in the net work. 						(3 marks)




c) Describe an experiment to investigate the effect of changing the area of capacitor 
plates on capacitance of a capacitor. 					(4 marks)

d) Explain why there is work done when a capacitor is charging. 		(3 marks)
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