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QUESTION ONE (30 marks) compulsory

(a) Define the term electric current (Imk)

(b) A particle of mass 5 x 10g is kept over a large horizontal sheet of charge density 4.0
x 10 Cm™. What charge should be given to this particle so that if released, it does not
fall down? How many electrons are to be removed to give this charge? How much

mass is decreased due to the removal of these electrons? (9mks)
(c) Derive Gauss law from Coulomb’s law - (6bmks)
(d) Given C= IpF, A= 50cm™ and k=2, find d in mm (symbols carry the usual meaning)
(4mks)
(e) Outline two uses of each of the following materials:
(1) Ferrimagnetic materials (2mks)
(11) Antiferromagnetic materials (2mks)
(1ii))  Diamagnetic materials (2mks)
(H Define the term electrostatic potential and state its integral equation (2mks)

(2) State any two factors that determines the resistance of a metallic conductor (2mks)

QUESTION TWO (20 marks)

(a) A charge of 4 x 10 is distributed uniformly on the surface of a sphere of radius Icm. it is
covered by a concentric hollow conducting sphere of radius Scm.

(i) Find the electric field at a point 2cm away from the centre (6mks)
(ii) A charge of 6 x 10 C is placed on the hollow sphere. Find the surface charge
density on the outer surface of the hollow sphere. (4mks)

(b) Consider a thin spherical shell of surface charge density, o, and radius, R. assuming that
the shell is symmetrical, determine the electric field:

(1) Outside the spherical shell (7mks)

(11) Inside the spherical shell (3mks)

QUESTION THREE (20 marks)

(a) State any two factors that determine the capacitance of parallel-plate capacitor (2mks)

(b) Show that the capacitance is given by, C =f¥

area of overlap and d is the distance of separation of the plates (8mks)
(a) Proof that the effective capacitance for three capacitors in parallel arrangement is given

by: Ct=C; + Cz + Cs, where Cr is the effective/total capacitance and C, C; and C; are

individual capacitances of capacitors in parallel network. (4mks)
(b) The figure below shows part of a circuit containing three capacitors.

where k is the dielectric constant, A is
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(1) Calculate the effective capacitance between A and B. (3 marks)

(ii) Given that the potential difference (p.d.) across AB is 10V, what is the total charge
flowing through the circuit? (3mks)

QUESTION FOUR (20 marks)

Discuss magnetic materials and their uses (20mks)



