CMR

INSTITUTE OF USN
TECHNOLOGY » i
Improvement Test
Sub: ENGINEERING ELECTROMAGNETICS Code: 15EC36
Date: 20/11/2017 Duration: 90 mins ~ Max Marks: 50 Sem: 3rd  Branch: ECE
Answer FIVE FULL Questions
OBE
Marks -5 Rgt
1. Starting from Maxwell’s equations obtain the general expression for electric and  [10] CO4 L3
magnetic fields for TEM waves.
2. Explain TEM wave propagation in a good conductor. Define skin depth. [10] cO4 L3
3. State and explain Poynting’s theorem. Derive the expression for Poynting [10] CO4 L3
vector.
4. A 100 MHz uniform plane wave propagates in a lossless medium for which [l Co4 L3
e =5 and p, =1. Find: (i) vp; (i) B; (iii) &; (iv) Es; (V)HSs; (vi) <S> .
(b) Define wavelength and phase velocity. 81 co4 L1
5. Derive point form of Maxwell’s equation of electrostatics. [100 co1 L3
6.@ Given E = 4xyz ax +4x°(z+1) a, +4xy a, Compute Electric flux density and [6] CO2 L3
volume charge density at point (1,1,1).
(b) Derive an expression for the work done in moving a point charge Q in the [4] COl1 L3
presence of an electric field E.
7. Calculate the work done in moving a 2 uC charge from A (2,1,-1) to B (8,2,1) in ~ [10] CO1 L3
electric field E = y ay+ x ay:
i.  Along parabola x = 2y*.
ii.  Along a straight line x = 6y- 4.
8.(2) Define current and current density. Derive the equation of continuity of current. [(1 cos L1
(b) Derive the expression for potential difference between two points at radial [3] CO1 L3
distances r, and r;, from a point charge placed at the origin.
L3

9. Find the total charge in a volume defined by the six planes for which 1 <x <2, 2 [10] CO1
<y <3,3<z<4if D = 4x ax + 3y° ay +27% a, C/m?. Verify the result using Gauss’s
divergence theorem.
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1) General Wave equation for TEM waves:

Gl un?ﬂu@,mwm@
—Gedn '

Mhrueli aguations -
- -r‘f= Vs
v. D> =0 — v-E 2 ©
.r
... rg : ha G -~ ﬂ "’@
Sate —paf == |HFs - p2
Ll
- ¢ T N =o —_— &
v.8 =0 g 7. -
-+
Y 7 = + £3E
“xns oE +e2F {JX"’GE 3?-@
ot )

Take corl o okt sde g (@D
g
ﬁrarg= -;x (F%%)'

— L2
v‘ﬁ'.‘,.'."'ﬁ;ve’rg . HPDH-TE

: Apry 5
Ay g O /
2t P cE +¢& gj’
— VE= “} & 2t
>
7 >E
2 — pe 25
.-VL? < "}-'Jfa—; P Y=
- 2%
< JE JE € 0
V,E . ’,46 e ’fr Y=

' o 2% x
?:'E; = gefp 12 3’5’;&"‘" oo S o
22 " eg uakien Afix & fetd §

— VR o pd —ep %{_

Page 4 of 17



I';-J = /-lo"
ard  H (2.8)
v . P
w e
B pe 2 g e D | e e
= 3t o LD R

wShers o
, _ Iee" gw‘o‘* %‘ »
W P e = S 0 Ly
fas ppace. -

b’-éf = s T e
o Bl |5 - 7=
EY 3 b+ o
el —

I o s S 2R
— 3 L 22>
P:i_j = R ‘::;2‘"} [a 22
237 %

Page 5 of 17



2) Wave propagation in Good conductors: =
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3) Poynting’s theorem and Wave power:
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4)b)
Phase Velocity:

The phase velocity of a wave is the rate at which the phase of the wave propagates in space.

Wavelength:
Wavelength is the distance over which the wave's shape repeats.

5) Derive point form of Maxwell’s equation of electrostatics.
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6)b)
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