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Fifth Semester B.E. Degree Examination, Jan./F eb . 2023

Electromagnetffi ilffiAves
Time: 3 hrs. ** \ Max. Marks: 100rA. avrgrr\g

&i*. *

Note: Answer any FIVEfull questions, c&offiY*r7*, questionfrollaach module.
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I a. The three vertices of
c(-3, l, s). Find (i)

b. Define Electric field i

located at A(6, ;q 
-2), B(-2, 3, -4) and

(ii) Area of triagl"U, (04 Marks)

the expression ftr tlectric field intensity due to

a

RAB

,i.,.'- 1 "0lt2 a. Four id 3nC (nano Coulo*hlStu.g., are located at &(1, L O), pr(-t, 1, 0),

&(- t",, - i, 0) and Po(I, - ffiTrind the electric.ffid"intensity E at p(l t, t).**/ "&Y '; (10 Marks)
b. Infinite uniform line chargqs of 5 nC/m lie aloryffisitive and p@v"; r urra f u..r i,

free space. Find E at BAW0, 4). '""i 
1' 

" 'l:-: 
(04 Marks)

c- Define Coulomb's la#ffi,i'ake use of thrs to,fnd the force, on Q,. Given that the point
charges Q, =5O*cean[ Qz =l0ua 

fJileytotut.a 
ut (-."@ ]J)* u,a (:, 1, 

^0)m

respectivelY. "+==;*+ &*, 
***' @* (06 Marks)
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3 a. Explain AaSs hw applicabt.u@*,.G of iono&Yn*B charge and derive the relation used.

(ii) Find tm,&#1arge within the sphep r c3.
(iiD FinQ]o#l blectric flux learing tl*pffiere r: 4. (06 Marks)

., "Stus 
- **Jy

.'i oR

(04 Marks)

(08 Marks)

(10 Marks)

sffSsffiS.
r* \'.

b. Evaltffiboth sides of

lqe{Jla(lule-z \
i@ffie case of infinitrYry charge and derive the relation used.

. : ,$ 
' (08 Marks)

Mg.r.. theorem Fr tie field D =2xyi+x'a, Ctn* and the

t::]..,,..ry!f 3' s) to (t' 3' :) to (t'" 
,';ri) 

to @' 0' 3)

,,g,91tflneular parallelepiffifud bV the ph&s x : 0 and l, y = 0 and 2 and z = 0 and, 3.
.:::iiiiitli;, ,,::1,:- ii ' il*dwL d (08 MafkS)

S;$iven the poten[ia'i d V = 2x2y-52 aYtdpoint P(-+ 3 6). (i) Find potential V at P.

""1q rietdintg..psiir E, liii; voluffih*argedensity pu. (O4Marks)

c. Let E = ya* V/mq[ dacertain instant of time and calculate the work required to move a 3c

charge from (l;.tffi s) to. (2, 0, 3) abng the straight line segment joining

(, (1,*l3i 5) to (2, 3, s) to (2, 0, s) to (2, 0, 3)

.!t

{" ;- "F'

(08 Marks)
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Module-3
5a. Solve the Laplace's equation for the potential field ir*rtffimogenous region betweenthe

b.

c.

two concentric conducting spheres with radii 'a' an$, 
*UiknsuBh that b>a, if potential V : 0 at

r : b and V = Vo atr: a.Also find the capacitance*d€ttveen two concentric spheres.

d,.** (t0Marks)

State and explain Biot-Savart law applicable E*fra}netic field. (06 Marks)

celnrlafe rhe vahre of vector current densitv+fur}%ictaneular coordinat&s at P^(2, 3, 4) ilnsitv-*q}%ictangular coordinat€q at Po(Z, 3, 4) if
*&

-r-H=xzziy -yzxa, .ffi* ryr #Jn (04 Marks)
%" '%".F

6a.
b.

(08 Marks)

of the theorem for the field

the region, 21x< 5, -1< y < 1

(12 Marks)

(08 Marks)

(06 Marks)

(08 Marks)

7 a. obtain the exprq*#Mfor magnetic ,tlffi;fl differential current elements. (06 Marks)

b. Derive tne gorr*ffiV conditions to applsffiand H at the interface between two different

maenetic mtkf,rah. ed (08 Marks)
see 3c. fne poi#&be 0 = 1 8nC has a ve{oc$y of 5 x 106 m/s in the direction.

i" -*ffi0& +0.7s;y +o.3oi, # ddW
Cafcffi the magnitude of the Wdexerted on the c.hqffie by the field, 

"(r) B=-3i,, +aar66*, mT *ffi:ru*q -ry,"*_ ;Wruwp

Module-4 * w

-eg

i6 E=-3i..em&ur, kv/m ff ,ffi}

8 a. Find the mag&$htion in a magngGfrffiterial, wher. .d
(i) P=l.8xl0"IV

(iii) B and E 
"Cru 

together *ftp* ..*. * (06 Marks)

% S d*T"ti.w ffie*tu * O.1g dke\!F \4^
o$'- j"'\*. . ., *'&". "* , , *'*d

(r) p = 1.8 bal0i" IVm and H *d2ffi*trm -*_**rd. *

(ii) l*@, there are 8.3>5ffiffioms/#, and ffiom has a dipole moment of

W'10''A.-' #fuW e 
*

(iii)* # 300 uT and xm$s*3. \(iii)# fl= 300 pT and rygqffi -fu (06 Marks)

U.@t permittivitv b",tl$ffi in region a ffiq x . 
93rd ?9 Vn* in region B, where x > 0.

ffi ttrere is a.,qtf& current dens-itylK=150ay-200a, A/m at x :0, and if

.##i#.if,€i

* Module-S
a. List and explain Maxd€[h equations inpoint and integral form.

#qw;;*

;,sm'
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b. The time domain expression for the magnetic freld of ir plane wave travelling in free

H[:;:?;r.# s(t.257><10et -Koz) mA/m. * - ffi'='"
.#jl" ffiCompute **t \(r) The direction of wave propagation. _%*, d(i0 Operating frequency tu 

** " *lX
(iil) Phase constant. dqwh'.f ffi*)v
irrl The time domain expression-ftr%ffiectric field E(z,t) starffi from the Maxwell's

equations. "% *4- 'e
(v) The phasor form of both tld\l5efric and magnetic fie_l@ (10 Marks)

c. For silver the conductivity is ffiStOu S/m. At what freq@ wil the depth of penetration
""wx

be 1 mm. d'3#' .# (02 Marks)

"rru%* oR -&*
xplain foyniia$'theorem and write thb equation both in point and integral form.

-!"' #'="- s (08 Marks)*."*de d (UU YlarKs,

b. Simplifz the vffqeffi K to satisff tfre frfre=&&,lis equations for region o = 0 and P, = 0 if

D = l0xi- -4)AAi kzi,ltClm' and B.;zdrmT. (06 Marks)

c. A plane,&y.,i,*of 16 GHz frequency apd E : l0 V/m propagates through the body of salt

constant e, =100,eftM=l and o=100s/r66Determine attenuation constant,

:, phase velocity ffiffi*ic impedanceffiepth and penetration. (06 Marks)
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