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(*) Instructions to candidates:

1) Answer Q.1,0.2, Q.3 ,Q.4, Q.5 OR Q.6, Q.7 OR Q.8
2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed

4) Use suitable data where ever required

Q.1) a) Find constants a, b, ¢ such that field V is irrotational and is given as

V=(x+2y+az)ax +(bx-3y-z)ay +(4x+cy+2z)az [6 marks]
OR
b) a) Find (scalar) distance between following points -
i) A(2, /6,0) and B(1, =, 2) ii) P(1, = /4, 0) and Q(1,3 7 /4, =) [6 marks]

Q.2) a) The spherical surfaces r=1m, 2m, 3m carry surface charge densities of 20
nC/m?2, -9 nC/m?2, 2nC/m?2 respectively, i) How much flux leaves surface

with r=bm ii) Find D at P(1,-1,2) [6 marks]
OR
b) Derive Electric field intensity E due to infinite long conductor having
uniform charge density p, [6 marks]

Q.3) a) Derive Magnetic field intensity on axis of a circular loop carrying current I.

[6 marks]
OR
b) An infinite long straight filament carrying current of 3 A is placed along z-
axis. Calculate Magnetic field intensity at point P (1,2,1) [6 marks]

Q.4) a) Derive Boundary conditions for electric field crossing boundary between two

different dielectrics. [4 marks]
OR
b) Determine whether given potential field satisfies Laplace’s equation.
V =xé-yligh [4 marks]
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Q. 5) a) Moist soil is having conductivity of 10-3 S/m and & =2.5. If electric field
intensity E=4.5x10-6sin(8x109)t, find conduction current density and

displacement current density. [6 marks]
b) Write down Maxwell‘s equations in point form and integral form for time
varying fields. [4 marks]
c) Write the following time harmonic field as phasors
H = 4 sin ot ax+3 cos ot ay [4 marks]
OR
Q.6) a) Derive expression for displacement current and hence corresponding
Maxwell’s equation for time varying field in point form. [6 marks]
b) In a non magnetic material (=0, p=po, 6=0), given H= 30 cos(2rx108t-6x) ay
mA/m. Find Poynting vector P. [4 marks]
c) State and explain Poynting theorem. [4 marks]

Q.7) a) An electric field E in free space is given as E =800 cos(108t -By) az V/m.

Find B, A, H at point P(0.1,1.5,0.4) at 8 nsec [6 marks]
b) Derive following parameters for plane waves in good conductors-
o, B, u, n [4 marks]
c) Derive wave equation for free space in terms of E. [4 marks]
OR

Q.8) a) The electromagnetic wave propagates in free space. Its fields are given by
E = 307 e/(10°t+82, V/m. H = Ho ¢/10"t+£2a, V/m. Find Hoand B [6 marks]
b) In free space E= 20 cos(ot-50x) ay V/m calculate Ja, ® [4 marks]
c) Derive wave equation for free space in terms of H. [4 marks]
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