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I nstructions:

1. Answer ALL questionsin section A and ANY other 2 questionsin section B
2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer bookletsto theinvigilator whilein the
examination room.



SECTION A:

1. a (i) What isatransformer? (2 marks)
(if) Can atransformer be considered an amplifier? Explain. (3 marks)
(iii) Thediagramin figure 1 isatransformer circuit.
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Fig. 1.
Determine the voltage V¢ across Rjgag. (2 marks)

b) What must be the distance r between point charge g; = 26 uC and point charge g, = -
47uC for the electrostatic force between them to have amagnitude 5.7N? ( Let 1/4n€y =

9x10”). (3 marks)
¢) (i) What isagavanometer? (1 mark)
(i1) Briefly explain its working principle. (3 marks)

d) Thediagramin figure 2 shows a system of charges Q; = 10q, Q. =-12gand Q3 =5q
placed as shown.
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Fig 2.
Compute the electric potential energy E, produced by the
charges.
( Let 1/4n€ = 9x10°). (6 marks)
€) Find the equivalent capacitance Ce between points A and B in
figure 3. (6 marks)
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C3 \C5 7 C4:C5:4}J.F
Cy 4
Ca
Fig 3. A 1
f) @ Draw the symbols of a potentiometer and a rheostat. (2 marks)
b) Cite any two difference between them. (2 marks)



SECTION B:

2. @ (i) Define magnetic flux. (2 marks)
(ii) State afundamental difference between a magnetic flux and magnetic flux density
(2 marks).

.(iii) Calculate the total magnetic flux produced by an el ectromagnet through a circular
pole face of radius 50 mm if the flux density
if 1.8T. (3 marks)

b) (i) Asshowninfigure4, current i, produces 8N/Am magnetic field B at point P.
Calculate the magnitude and direction of the total magnetic field produced by i; and i, at

point Q. (10 marks)
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(i) Name and state the rule that helpsin finding the direction of the magnetic field
created by a current-carrying wire. (3 marks)
3. @ (i) Defineéelectricfield. (1 mark)
(if) State the superposition principle for the electric field. (2 mark)

(iii) Two point charges g, = +2nC and g, = -2nC are located at (-1,0) and (1,0)
respectively. Calculate the force that g1 exerts on 2. Distances arein cm. ( Let 1/4n€q =

9x10° N™%/C?). (4 marks)
(iv) Name and state the law that helped you compute the forcein (ii)

above. (3 marks)
b) (i) Define an electric potential. (1 mark)

(if) Theclassica picture of hydrogen atom has a single electron in orbit at a distance
0.0529 nm from the proton. Calculate the electric potential V associated with the
proton’s electric filed at this distance. ( Electron charge = 1.6x10
%C). (4 marks).

(iii) Three point charges g, =+ 2 uC, g2 = +2uC and gz = +3C are positioned at (-3,0),
(3,0)and (0,4) respectively. Find the total potential energy U associated with the assembly
of these charges. (6 marks).

4. a) State the Kirchoff’s current and voltage laws. (4 marks)
b) Calculate the three unknown currents (i1, i> and i3) and three unknown voltages (Vap,

Vg and Vqp) in the circuit of figure 5.
Use the loops shown. (16 marks)
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5. @ (i) State Faraday’s law of electromagnetic induction. (2 marks)

(ii) A wire of loop of radius 10 cm has aresistance of 2Q. The loop is at right angles to
auniform magnetic field B. Thefield isincreasing at 0.1T/s. Calculate the magnitude of
the induced current in the loop. (6 marks)

b) A solenoid with length 30 cm, radius 1.2 cm and 1000 turns carries a current of 2.6A.
Find B on the axis of the solenoid;

(i) atthecentre.

(i) inside the solenoid at a point 10 cm from one end.

(i) atoneend. (Letpo=4mx 10’ Tm/A.) (12 marks)



