s lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw diagonal cros

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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‘Qemester B.E. Degree Examination, Feb./Mar.2022
i Yy ¥
| Electromagnetic Field Theory

Max. Marks: 100

B

gﬁ"“"&each module.

_‘Module-1
Differentiate between Scalars and Vectors with examples. .. (06 Marks)
= w;“) o E o S i o

Given A =6axX +6aj +6az atd B=-2ax +9ay—aZ
Show that o~ b ?

- = —;f & -
(1) Vectors A and:B:are perpendicular to eac

- =P = =) =y b S
(i) AxB= —B)“(Am y (08 Marks)
State and explai @bﬁlamb’s law. (06 Marks)

()", “Gradient operation. 4

(ify*» Divergence operatiog%

(ii)  Curl operation. o o -~ (06 Marks)
Obtain an expression for m&ic field intensity due (o an infinite line charge. (07 Marks)
State and explain Gauss’s law and hence obtain Maxwell’s first equation. (07 Marks)

i g ° e B W i
- bon #
Module-2
Obtain an expression for energy expended'in moving a point charge. (06 Marks)

Find the workdb%‘{h moving a chagg@@,f +2 coulamb fr&h(&, 0, 0) to (0, 2, 0) m along the
straight line pafh joining two points fthe electric field 1s E =(12xax —4yay) V/m.

T (08 Marks)
Obtain boundary conditions at the interface of two-dielectrics. (06 Marks)
£ What are the properties:of a good condugtor? (06 Marks)

An electric field strength of 3 V/m in air enters a dielectric. The orientations of electric field

“ with respect to boundary in air and dielectric are 30° and 60° respectively. Find the relative

permittivity of the dielectric. Also find the electric field strength in dielectric. (08 Marks)
Obtain an expression for energy density. (06 Marks)
e WD Module-3

Derive Poisson’s and %&ﬁlﬁé@’s equations. Write them in all three co-ordinate systems.

L (08 Marks)
Verify whether the potential field given below satisfies Laplace’s equation,
V =2x> -3y’ v (06 Marks)
Write a note on vector magnetic potential. (06 Marks)

1o0f2
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OR

State and prove uniqueness theorem. (06 Marks)
Write the statements of,

(1) Biot-Savart’s law.

(i)  Ampere’s law and explain them. (08 Marks)
Assume A =50r’az wb/m in a certain region qigﬁﬂee space. Find H and B. (06 Marks)

r L i
Module-4

Obtain an expression for force on a mox;"\mg charge. (06 Marks)

A point charge Q = 18 nC has veloc%( of 6 mm/s in the dlrectlon of 0.6a%x +0.7ay + 0.3az.
Calculate the magnitude (@gi * the force exerted om éharge Q by a field of

e (08 Marks)
' (06 Marks)
Explain the terms Q;L) f inductance (i1 muiual inductance. (06 Marks)
Obtain expressions-for inductance of a solenoid and toroid. (08 Marks)
A solenoid w1tl%1r core has 2000 turns and a length of 500 mm. Core radius is 40 mm. Find
its self m%}c"‘tance \ (06 Marks)
N,/

/ &ﬁmModule-S s,
Expf%’mwj;he terms : (i) Transforiner “induced emf (ii)»motional emf. (08 Marks)
List Maxwell’s equations in mtegral and dxfferentlal f%nns (06 Marks)
Write a note on skin effect@r depth of penetratgg ‘e | (06 Marks)

En ) .
= —=-cosxcost az Satisfy Maxwell’s equation.
1"’0 f‘w : 37
S ) ¢ bl (07 Marks)
State and expla Poynting theorem,, 4 (07 Marks)
Derive a@‘expresswn for propagatlon constant in a gﬁogd ‘conductor. (06 Marks)



