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1 (a) | Derive point form of Ampere’s circuital law. [10] CO1l| L3
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2(a)

Discuss scalar and vector magnetic potential.
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(b)

The magnetic field intensity is given in a region of space as

H = &2

2 .
— - a4y t+_a, A/m. Calculate current density.
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3 (a) | State and explain Stoke’s theorem.
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(b) | At a point P(x,y,z) the components of vector magnetic potential are given as

Ay = 4x+3y+2z,A, = 5x+ 6y + 32, A, = 2x + 3y + 5z. Determine B at

point P.
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OR

Evaluate both sides of Stoke’s theorem for the field H = 6xy a, — 3y? a, A/m and the
rectangular path region, -2 <x <5, -1<y <1,z
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5 (a) | Derive the expression for force on a current element placed in a steady magnetic field.
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(b) | Calculate M for the material in which: (a) u,=1.4 and H = 350 a,, A/m. (b) u,= 6 and

there are 2.5 x 10 2%atoms/m’, each having magnetic dipole moment of
2.8 x 10 3%q, Am’.
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6 (a)

1) em.f and m.m.f, ii) Electric and magnetic scalar potential, iii) Electric current and
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Write the equations to compare electric circuit and magnetic circuit with respect to

magnetic flux, iv) Resistance and reluctance, v) $ E.dl and ¢ H. dl
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(b)
and I,dl, = —4a, A.m at P, (1,8,5). Determine differential force on element 2 due to
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Two differential current elements are present as follows: I;dl; = —3a, A.m at P,(5,2,1)

element 1.
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7 (a)

Obtain the boundary conditions at the interface between two magnetic materials.
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An air core toroid has 500 turns, mean radius of 15 cm, cross-sectional area of 6 cm”. The

magneto motive force is 2000 A.t. Calculate total reluctance, flux, flux-density, field
intensity inside the core.
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8 (a)

Using Faraday’s law derive an expression for e.m.f induced in stationary conductor
placed in a time varying magnetic field. Also explain motional e.m.f.
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[04]

Letu=10">H/m, e =4 X 107° F/m, 0 = 0 and p,, = 0. Find K so that the following

(b)
pair of fields satisfy Maxwell’s equations: E = (20y — Kt)a, V/m &
H= (y+2x10%)a, A/m.
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= 0 everywhere. If
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[10]

= 12x10"%F/mand o

Letu=3 x 1075 H/m, €
H = 2cos(10'°t - Bx)a, A/m, use Maxwell’s equations to obtain the expressions for

B, D, E and j.
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OR

What is the inconsistency of Ampere’s law with the equation of continuity? Derive

modified form of Ampere’s law.
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(b)

List Maxwell’s equations in point and integral forms for time varying field.
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