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Answer five questions by selecting two from Section A, two from Section B and one
from Section C.

Section A
Select two questions from this section. (15 Marks for each)

1. (a) Explain what is a “conservative vector field".

(b) Prove that the work done of moving an object from P, to P, in a conservative force
field F is independent of the path joining the two points P; and P;.

(c) Evaluate [ A-dr where A=2xi+4yj-3zk where C is a curve: r(t) = costi+
sintj + t kis defined from t = 0 to .

2.(a) V is ascalar field and 4 is a vector field. Verify each of the following vector identities:
HVxVA) =VVxA+V(VxA)
(ii) V x (V x A) = V(V - A)-V?4
(b) Let S be the surface of the circular cylinder x? + y? = a? in the first octant between the
planes z = 0 and z = h. Evaluate ff A-ndswhereA=zi+xj-3xy*k.

3. (a) State the following theorems:
(i) Divergence theorem,
(ii) Stoke’s theorem,
(b) Determine the curl of the following vector fields.
()Q=psinga,+p*zay+zcospa,
()T = %cos@ar +7sinfcos¢ ag +cost ay
(c) Verify the Stokes's theorem for A =y%i+xyj-xzk when s is the hemisphere
x*+y*+z°=adfand z = 1.

Section B
Select two questions from this section. (20 Marks for each)
4. (a) State the Gauss’s law.
PoT .

(b) A charge distribution with spherical symmetry has density p = {g—

Determine E and V everywhere.
(c) Plot E and V along a, and comment on it.
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5. (a) Consider length L of two coaxial conductors of inner radius a and outer radius b
(b > a). The space between them are be filled with a homogenous dielectric with

permittivity € and the inner and outer conductors carry +Q and - Q respectively. Find the
capacitance.

(b) Conducting spherical shells with radii a and b are maintained at a potential difference

V such that V(r = a) =V and V(r = b) = 0. Determine V and E in the region between the
shells.

6. (a) Explain the term “Magnetic levitation”.

(b) A bar magnet or a small filamentary current loop is usually referred to as a magnetic
dipole. Find the magnetic vector potential in the far field.

(c) Two coaxial circular wires of radii a and b (b > a) are separated by distance h (h >
a, b). Find the mutual inductance between wires.

Section C
Select one question from this section. (30 Marks)

7. (a) Write Maxwell’s equations.
(b) Which of the following fields in free space are Maxwellian?

. _ 5, 2
(i) H = 10 cos (10 t 10) a,

i) f = Siné -
() E = " cos(wt rw./ &) Ag
(iii) B = (1 - p?) sinwt a,
(c) In a medium characterized by o = 0, u = iy, € = & and E = 20sin(10%¢ - pz)a, V/m.
Calculate § and H by using phasors.

8. (a) Explain “Poynting’s Vector”.

(b) Calculate the total instantaneous power flow “W” leaving a closed surface S by using
W =¢§E xHds . (Use the vector identity div(ExH)=H-curl E-E-curl H to show
where the power leaving a close surface goes in terms of stored energy and ohmic
dissipation.)

(c) A uniform plane wave propagating in a medium has E = 2e™** sin(108t - [i’z)ayV/m. If
the medium is characterized by &, = 1, 4. = 20 and 6 = 3 §/m, find @, § and H.

Note:
1. —=9x10°m/F

ey

2. py=4mx107=

Page 2 of 2



