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ANSWER ALL QUESTIONS



QUESTION 1 [20 Marks]

1.1. Show that the magnetic force on a current carrying conductor is given by dF =
IdLB,
where symbols have their usual meanings. [10]

1.2, Show thatvector field F = (2asin v+ cos31)i +(sin x —22) 7+ (2vecox— 2z sin 104

1s solenoidal | [5]

1.3. Find the Laplacian of the scalar field ¢ = 5xy3z3 5]

QUESTION 2 |20 Marks]

2.1. State:

2.1.1. Gauss divergence law
2.1.2. Stokes theorem
2.1.3. Law of Electrostatics of Coulomb. [6]

Z =
2.2.Evaluate FndS, where F = (2x% +x2)i + 2y%j — 5 k and S is the surface of the cube
boundedbyx =0, x=1,y=0y=1lLz=0andz =1 [10]

2.3. Determine the value of E in a material for which the electric susceptibility 1s 2.5. 4]
P =23 x107aC/m?.

QUESTION 3 [20 Marks]

3.1. Derive Gauss Law from intergal to differeential form, and show that it reducestoV.D

= p [10]
3.2 Write down Ampere - Maxwell law and show that it reduces to the differential form
VxH=j +22 [10]




QUESTION 4 [20 Marks]

4.1. State Maxwell’s equations in differential form and derive them to integral form. [10]

4.2, Use Maxwell equations to deduce the continuity equation

dp
Vi+ =0 [10]

QUESTION 5 [20 Marks]

5.1. Show that the wave equation for a Magnetic field is given by

= RO T R

5.2.1n the free space D = D, sin [wt + fz] e, and using Maxwell's equations find
the magnetic induction (B). [10]




