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: T.llird Semester
Electrical and Eiectrdniés_.]i-'}nginee'_i‘ing
EE 8391 — ELECTROMAGNETIC THEORY

. “Time : Three hours - . M.axi_mlim": 100 marks -

R Answer ALL quesﬁoné. CT
PART A — (10 x 2 = 20 marks)

Convert the given point (2,7/2, 7/3) in Spherical coordinates into Cartesian

’

- Determine the electric flux density at a distance of .20 cm due to an infinite

sheet of uniform plfarge 204 C/m? lying on the z =0 plane.

R ' ) . : . ) - - ) . ..
Why the direction of electrie field is always normal to equipotential surface?

Tvaluate the ca-pacitance_qf' a single isolated sphere of 1.6m diameter in free

space.

Give the force on a current element.

: Wl_'it_é‘down_ the steps to calculate inductance of various shapes. o

" How does displacement current différent from conduetion current?

Compare field f;heory with circuit théory.

Calculate the characteristic 'impedance of free space.

}

State Poynting theorem.. .
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- from the concept of magnetic vector potential and also derive Poisson’s
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(a)

(b)

-(aﬁ

at (1,-3; 7) @ Fmd the electnc ﬁeld 1ntens1ty at (1,-3 7) (4)
Deﬁnc the followmg L '_ ' :
(D) Electuc potentlal and potentlal djffcrence : = : '_ ‘ ) (2)
. (11) Unxform and non umfmm ﬁelds w1th examples T -. (4) .
' _' :.(111) Dzelectﬂc polanzatxon and Dxelectl ic Constant o L (4) '

(b) -

@

(a)

®)

PART- B (5 % 18 = 65 marks)

Express the vector B. 1n Cattesmn and cylindrical systems " Given

" B=10/rd, +rcos@a, + a, then find B at (- 3,4, 0) and (5,7/2,- 2) (18) -

Or

(i) Write -down the explessmns for gladlent dwelgence and curl in.

~ three co- 01d1nate systems R : O

(i) Point chaLges 5nC ‘and —2nC are located at (2,0,4) and (-3,0,5),
-_Lespectively (1) Determine the force on a InC point charge located

(w) Capamtance and exp1ess1on fOI enexgy stor ed in the capacitor (3) N

or

(i) State and derive electric bo-un'daly'condltlon for (1) a dielectric to

dielectric. medium, (2) a conduct01 to dielectric med1u1n and (3) free
‘space to conductm ‘ ‘ . N (10}

(ii) Obtain p01sson 8 equation from the pomt form of Gauss s law in free

space. _ _ o B (3)

Show by means of Biot- Savalt s law that the flux density pmduced by an -

infinitely long straight wire carrying a current ‘T at any point distant
p normal to, the wire is gwen by al S’t 41 S : (13)
w - ‘

Or

Derive the expressions for Biot-Savart Law and Ampere’s circuit law

equatlon for magneto static f1e1d . _ (13)

Derive and explaln the Maxwell's equations in Intcg1a1 and

differential forms. o . : ' : (13)
Or .

(i) A parallel-plate capacitor with plate area of 5 em? and plate

separation of 3 mm has a voltage 50 sin 105 V applied to its plates.
Caleulate the displacernent current assuming g = -250 o ()

(i) Explam how the circuit equation for a series RLC cncult is derived

_ from the field 1e1at1ons o : o (8)
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15.  (a) Define wave. Derive the ‘wave equation in terms of electric and
magnetic fields for a conducting medium. - ) (13)

Or
(b) A uniform plane wave of a damp soil has o= 20 x 10™ S/m £ = 250 is and
= 41, having a Frequency of 1MHZ '
‘(i) Test the type of ma‘terlal -
(i) - Caleulate the foHowmg, o
1 Attenuation constant
(2) Phase constant
- (8) Propagation constant
4 _ Intrinsic illlpedance
S (B)  Wave length S el e
e .'7_"(6)-. Veloclty of plopagatlon : L (13) .
' PARTC—(lx 156=15 marks) o ‘

16 (a) Cuuent carlymg components in high- voltage powcl equlpment must be

cooled to carry away .the heat caused by ohmic losses. A means of
©  pumping is based on the force tr ansmitted to the cooling fluid by charges -
in an electric field. The electro hydrodynamic (JNHD) pumping is modelled
in Figure 1. The region between the electrodes contains a uniform charge
' po» which is generated at the left electrode and collected at the right

electrode. Caleulate the pressure of the pump if p, = 25 mel m?® and -

Vo=22kV. R o (16}
- Figure 1. An electlo hydrodynamic pump

- 1Y

Area S

(h) Verify the divei‘génce theorem for the function A=r%d, +rsinfcosg d,
over the surface of a quarter of a hemisphere defined by O<r<3,
S 0<0<nf2,0<¢<Af2Z. - i | ~ (15)
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