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There are 05 (nyc) questions. Answer all 05 (five) questions. Marks for parts of the questions and
corresponding CO and PO are indicated in the right margin. Programmable calculators are not allowed.
Do not write on this question paper. Symbols carry their usual meanings.

1. a) i) Three point charges are located inthez=0 plane: a charge +Q at point (–1, 0), a charge
+Q at point (1, 0), and a charge –2Q at point (0, 1). Determine the electric nux density
at (0, 0).

ii) A dielectric sphere a = 2a) is buried in a medium with a = 68. Given that
E2 = 10 sino a, + 5cos0 ao in the medium, calculate El and Dl in the dielectric sphere.

Infinite line x = 3, z = 4 carries 16 nC/m and is located in hee space above the conducting
plane z = 0.

(i) Find E at (2, –2, 3).
(ii) Calculate the induced surface charge density on the conducting plane at

(5, –6, 0).

b)

2. a) A hollow conducting cylinder has inner radius a and outer radius b and carries current I
along the positive z-direction. Find H everywhere.

b) A –2 mC charge starts at point (0, 1, 2) with a velocity of 5a, m/s in a ma©retic field
B = 6% Wb/m2. Determine the position and velocity of the particle after 10 s, assuming
that the mass of the charge is 1 gram. Describe the motion of the charge.

3. a) i) The plane z = 0 separates air (z Z 0, #= A) from iron (z $ 0, P= 200/h). Given that

H = 10a, + 15at, – 3a, A/m
in air, find B in iron and the angle it makes with the interface.

ii) The magnetic field in a material space (w = 15%) is given by
B = 4a, + 12a>, mWb/m2.

Calculate the energy stored in region 0 < x < 2, 0 <y < 3, 0 < z < 4.

b) Explain why and how Maxwell’s fourth equation for static field (V x H = J) is to be

modified for time varying field. From that discussion define displacement current density.

4. a) i) A conductor located at 0 <)' < 1.6 m moves with velocity 2a, m/s in a magnetic field,

B = 10 cos A' a, Wb/m2 where P is a constant. Determine the induced voltage.

ii) An ac voltage source is connected across the plates of a parallel-plate capacitor so that
E = 25sin(103Da, V/m. Calculate the total current crossing a 2 m x 5 m area placed
perpendicular to the electric field. Assume that the capacitor is air filled.
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Relationships between Rectangular, Cylindrical, and Spherical Coordinates

Rectangular to Cylindrical Cylindrical to Rectangular
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VECTOR DERIVATIVES

Cartesian Coordinates (x, y, z)
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