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QUESTION ONE

(a) Define the following terms:
(i) The point charge.
(i) Volume charge density
(iii) Surface charge density.
(b) By the help of the diagram, state the coulombs law for two point charges
(c) Show that the relationship between e-field and Vis V5 = fAB —dL.
(d) State the Gauss law.
(e) Giventhat E = —=VV and V.E = :40, find poisons and Laplace equations
(f) Use the Gauss law to deduce the electric field of point charge.
(g) List any three forms of Maxwell equations.
(h) Draw electric field lines of a point charge

QUESTION TWO
(a)Name and explain the three Faradays experiments

(b) What is the qualitative treatment of an E- field on a dielectric material

is the electric field at point C
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(c)A sphere with a uniform volume charge distribution p = 3C/m?>has a radius of 3m. What




(d) Define dielectric breakdown and dielectric strength. (2mks)
QUESTION THREE

(a) State four Maxwell equations both in integral and differential form. (8mks)

(b) Show that amperes circuital law in the presence of magnetic material is § (EB— -
0

M).dL =1 (6mks)
(c) (i) Define the Bio-savart’s law (2mks)

(i) Calculate the magnetic field at a point on the center of the circular conductor of

radius 2m with a current of 8A. (4mks)
QUESTION FOUR

(a)Define capacitors. (2mks)

A capacitor of capacitance 10uF is fully charged from 20V d.c supply

(b)(i) Calculate the charge stored by the capacitor (3mks)
(ii) Calculate the energy delivered by 20V supply (3mks)
(iii)Calculate the energy stored in the capacitor (3mks)

(iv)Explain the difference between part (ii) and(iii)

(3mks)
(v)How much work is required to bring together the three charges from infinity to
the corners of an equilateral triangle of side length 1cm? Given q1=1pC, q2=2uC,
ga=3uC and k=9x10°N. (4mks)
(v) Define dielectric material. (2mks)

QUESTION FIVE

(a)Point charges afgx 10 ¢,—2 X 10~9 cand 4 x 1077 c are placed at coordinate

(1,0),(0,1), (0,-1) respectively. Calculate their forces and electric field. 6mks)
(b)(i)state the Gauss law for E-field in the integral form (2mks)

(i) Explain some two consequences of Gauss that s applied to conductors. (6mks)
(iii)Proof that Vap = ff —E.dL (6mks)




