21EC54

2 *\ ¢ %
Flfth Se¥nester B.E./B.Tech. Degree Exami
Electromagnetlc

2 1 a. State vector form of coloumb’s- law of force between twa/ pomt?charges and indicate the
- units of the quantities in the equation. ¥ (06 Marks)
£ b. A charge of Q; = 3 x 104C a&fM(l 2,3)and a charge of Qz =-10*C at N(2, 0, 5) in a
é vacuum. Find the force ex”é’ithd on Q, by Qi. ,Wa@, v (06 Marks)
5 ¢. Derive an expression forthe’electnc field intensity due 6 infinite line charge. (08 Marks)

52 ‘ OR

;‘ = 2 a. Explain the following terms with mathematlcal, express10ns with respect to electrostatics:

- flf? 1)  Volume charge density %, )

Poo ii) Ling:charge density .

g9 iii) Sufface charge density -

g & iv) Electric flux density b % (10 Marks)

§ -;f b. Find electric flux density D in Cartesian co- ordmate system at a point P(6, 8, -10) duc to

i) A point charge of 40 mc at the origin and

ii) A uniform line charge of pL =40 pc/m on thez-axis.

Z é_ iii) A uniform surface charge of densuty ps= 57 2 ic/m? on the plane X= 12 m. (10 Marks)
5 O s

Fa 6 &

;80?8 Module . .

£ 7 3 a. State and prove Gauss divergence theqrem 5 4 (06 Marks)
S S

EZ b. Ina certain region of space D= 2xy~ a,+3yz a,+4zx &, . Evaluate the amount of clectric
= 2 flux that passes through the portion bounded by -1 <y<zand 0 <z<4in the x =3 plane.

B % | (08 Marks)

22 c. Provethatpy=V.D - L - (06 Marks)

g ;-3” g’ N . Y v &

;5 : &N OR Ao

Z é 4 a. ,§5'Esjtablish relation E =-VV ' (06 Marks)

; g b, If three charges 3 pe, 4 pc and Spc are located at (0, 0, 0), (2, -1, 3) and (0, 4, -2)
“respectively. Find the potential at (1,0, 1) assuming zero potential at infinity. (08 Marks)

2 - E = 0.1 _

L Y- c. Let D=5r" & me/m’ forr<0.08 mand D=—- & mc/m’ forr>0.08 m

a3 r

g5 i)  Find charge density for r =0.06 m

S 4 ii)  Find charge density fort.= 0.1 m (06 Marks)

L N ;

g Module-3

e 5 a. Derivean expression for Poisson’s and Laplace’s equation. (05 Marks)

g . State and prove uniqueness theorem. (08 Marks)

= c. Determine whethel o not the following potential fields satisfy the Laplace’s equation.

b i) v=xX-y'*z’

ii) v=acosp+z (07 Marks)
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OR :
State and explain Ampere circuital law. o ¥ (06 Marks)
Given the general vector A= (sin2¢)a, in cyhndncal co-ordinates. Find the curl of A at
(2,m/4,0) (08 Marks)
Explain the concept of scalar and vector magnetic potential. (06 Marks)
Module-4
Derive an expression for force on a differential current element. (08 Marks)

A conductor 6 m long lies along z-ditection with a current of 2A in a, direction. Find the
force experienced by conductor.if B=0.08 a, T (04 Marks)

A current element [, AL =107, A —m is located at Py (1, 0, 0) while a second element.

I AL, =10 (0.6a, —zd,; +3a,)A—m is at P, (-1, 0, 0) both in fiee space. Find the vector

force exerted on 1, ;Lz by I, IL1 : (08 Marks)
s OR
If B=0.05% &, T in a material for which X,= 2.5. Find :
D i)p G H )Mo v (10 Marks)
Write a note on forces on magnetic material and magnetic circuits. (10 Marks)
Module-5

Derive Maxwell’s equations in point form and integral form for time varying fields.
(08 Marks)

State and explain Faraday’s law of electromagnetic induction. (08 Marks)
The depth of penetration in a 1eg10n of certain conducting medium is 0.1 m. The frequency
of the elect1omagnetlc wave is one Mega Hertz. Find the'conductivity of the conducting

medium. : (04 Marks)
. CMR?‘? 1 33 4
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Obtain solution of the wave equanon for a uniform plane wave in free space. (06 Marks)
State and prove Poynting theorem. (08 Marks)

A plane wave of 16 GHz frequency and E = 10V/m propagates through the body of salt
water having constants &, = 100, p, = 1 and 6. =100 mho/m. Determine attenuation constant,
phase shift constant, phase velocity and intrinsic impedance of the medium and depth of
penetration. L N, (06 Marks)
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