CMR
INSTITUTE OF
TECHNOLOGY
USN
INTERNAL ASSESSMENT TEST 2 - MAY 2017
Sub: | ELECTROMAGNETIC FIELD THEORY Code: 15EE45
Date: = 10/05/2017 Duration: |90 mins | Max Marks: |50 Sem: 4 Branch: EEE
Answer Any FIVE FULL Questions
OBE
Marks o5 TreT
1(a) Obtain the boundary conditions for a dielectric — dielectric boundary. [05] CO4 L2
1(b) Derive the equation of continuity of current. [05] [ CO4 L2
2 Using Laplace’s equation for potential function, derive the expression for [10] CO3 L2
capacitance of a cylindrical capacitor, C = 1n2(7;La) , Where L is the length of the
capacitor, a & b are inner and outer radii of the cylindrical layers.
3(8) Determine whether the potential field V = p? + z? satisfies Laplace’s equation [02] CO3| L3
or not.
3(b) State and Prove Uniqueness theorem. [08] CO3 L1,
L2
4(a) Derive the expression for magnetic field intensity due to finite and infinite [07] CO5 L2
conductor using Biot — Savart law.
4(b) Given E = (x + 2y + az)a, + (bx — 3y — z)a, + (4x + cy + 2z)a, V/m.Find  [03] CO5 L3
a, b and c if E is irrotational.
5(a) A charged particle moves with a uniform velocity of 4 a, m/s in a region where [04] CO5 L3
E=20a, V/mand B =Ba, wh /m?. Determine By such that the velocity of
the particle remains constant.
5(b) Discuss the concept of scalar and vector magnetic potentials [06] CO5 L2
6  Given H =20p?a, A/m incylindrical coordinates. Determine [10] CO5| L3
a. Current density J.
b. Total current crossing the surface p =1m ;0 < ¢ < 2mand z = 0.
c. Verify the result using Stokes theorem.
7(a) A horizontal metal wire is carrying an electric current from North to South. Using [05] CO5| L4
uniform magnetic field, it is to be prevented from falling under gravity. What
should be the direction of this magnetic field? Justify the answer.
7(b) Derive Lorentz force equation and mention the applications of its solutions. [05] CO5 L3
8(a) Derive the expression for magnetic torque due to a rectangular current loop. [06] CO5 L3
8(b) Two infinitely long straight conductors, both carrying current of 10mA each inthe  [04] CO5| L3

same direction are located at x=0; y=0 and x=0; y=10m respectively. Determine the
force per unit length between them.




SCHEME OF EVALUATION

Mark Split-Up

1(a)

Diagram
Derivation

(b)

Derivation
Final Expression

Diagram
Derivation
Final Expression

3(a)

Formula
Approach & Answer

3(b)

Statement
Proof

4(a)

Diagram
Derivation
Final Expression

(b)

Formula
Approach
Answer

5(a)

Formula
Approach
Answer

PN R RPPRPPRPOMRPRPONPEPRRPR NN OERF

5(b)

Scalar Potential:
Explanation

Final Expressions
\Vector Potential:
Explanation

Final Expressions

[

Current Density
Current [RHS of Stokes Theorem]
LHS of Stokes theorem and verification

(@)

Diagram
Approach
Answer

(b)

Derivation
Applications

8(a)

Diagram
Derivation
Final Expression

(b)

Formula
Approach

Answer

P N PP PP BRRPNODNODN ®OEFEDN




1a)

ki

vy &Q

ek o anﬁ ch.eo( f‘dﬁ w2
a B
fg.dt~°

-

{bﬂ[ AW — E{anw Aw =0

_—f’
(fwggrﬂfaj E i w%z}mcu,s revod Iﬁml = qu o

méowm/a -

Qosids facs

Rt"dg — D 4S5 = 4§ RAS

n ("fn e & Cb’"—ﬂﬂc&'c
ESENTY Bt

flee
. ‘R =0 [‘-ﬂx'ﬁam C'A‘o?( OQM},‘%)

&EN’ © & by

VA

v ola cm{i'mww, _


cmrit
Typewritten Text
1 a)


1 b)&% Lolbws [an')m/(’
“JM d"’i?— and u\_/@
/ammn(l g_

net veaﬂaol new be z'fns}ro ec e)jum
075 tan refhes be @ (7 ?2 aw
) Clan?e muﬂ e Smu Hai’lﬂougé Moﬂéj, 05!:wwﬂ / Sf/’

voasm bineddiav

rﬁwﬂ = JD dv
Diffeertel T - . PR} f :
J{;fﬁ fv Fydv. B § T
de dt

(laed ﬁnéntﬁ jo anitarf )oﬂ fa,ﬁ; dv .

Fﬁvw ~Ju]
WPM} howorves J;‘m.::”}r N foee f"'

whrf'fw—'lq’""”
%@fﬂd vﬂfwnﬁ{]\/

Imvmﬂ"ﬂ



cmrit
Typewritten Text
1 b)


Q7

ZV'DTT— - BJ.EM B}Héﬂmoﬂ[ cm;p? 7"“(&; .
d.
Buwvend w/ & f,, seand c#meﬁy foon o ol vfurme /&«mé veflarng

G JE ruﬂfé”}fwﬁf
}Sej}w!b o Hme m&? aﬂmmg:%i /he

2 goﬂ'}-"(- :

i ~/ -
'g J = —r @ q:“ A/;.,\a' )

¥

v
-—I.
de £=1s, Gy al ¥=Sm "-f) fe ;j;_ﬁg - Je . 4u()

-l 1
z’“ y-bm o T I L= ,ﬂ_e 477(6)

Ve

J‘I. KRS
¢
b I 3k
é._}’v ‘TJT V[:ea’)' ¥ v L
It g x
< ‘e'
7T < ,f)

l.
! GP“?—-
(ﬂf“ ;ae [
,r
J= v
._Ie'é
nﬂ_ - J-T = ‘6___ = 7 m/s‘
v J"\; _fe"é

Scanned by CamScanner


cmrit
Typewritten Text


= I x
2) i -

F= —YV
7 oY
v + as
r[wq:"# %“y 5
<+ <f
l‘) F .-végﬁ'n
d.
N F: eV
d

3) q«: - %‘{9 ':xPS'
[ xds
Q_.
) a ]
oo =8k
la] « 8s

) Caprans. €% .

) ¥ ‘a};;: ' 3 !
%M L 177(4 T ,,o;ﬁ;y -

Vm’mjfﬂ"’ 13 P m'ﬂ'

VQV‘:O

P2y -
'l%ff?, af’) B

J AV \ -0 ¢
7 gt

o f?AV:)q' (\W{)
Bipi £ = !

dr . 4
I 7



cmrit
Typewritten Text
2)


ol
T ]

gow,JaZ Oeveliliris

ﬁ}wf Jenlsal gu'X,ng J;‘Ven b €=
ﬁ'dmn#?ﬂzm "a’&

ot %€ ..ﬁﬂmc&v .

Bl copuitlr g Dl
i

bro




ﬁ;eﬁ’
E.SEW __[_ q’;

U
D = Ig) e EVYo ¥
N pra o A0k
<l e _—IL—
B "2 o).

_ (pde - 20 WL
&= Irﬂf a ,On[%a)

Q:ﬁ  : 2y Al
Vo aVo n(ok)

. oeqel |
C -— P
r 2t 51'-?) [






cmrit
Typewritten Text
3 a)


3 b) ()nk]uamﬁ TRupem 3
[ar’aceg a.\'jmb‘m -
Oohooevey V\S[:mu- o,[pvj JTW”J k =W mnceﬂ’a;:,a wwqw'l;u» ?
ohebedss v consluchs F"’A““"“ fedd o bl v’vw
olulin 9 L,,,]w eam—i;m gufJ o et Emu,.cﬂzy eonclliins

by phpind btk atbast on -
y e : W%ﬂ 7
: . /e%mrmwa

?ok“};“t’“ fhac  Powehries a% eﬂwfpknha Su-mgaa .

m%uma&sﬂmm-
?ﬁa coluilie fb Larlacm ﬂﬁua'tﬂ'l &nkﬁ“‘ that fccb‘.;&u

L'G"&Tﬁm'fﬁLScﬂibsoduM



cmrit
Typewritten Text
3 b)


Vechs  1de nka )

J fe g cabe V& led D

l;‘?~(v5‘)= RHFE RN

. Ve
. CQC \r[ P—v; (ri4 fﬁg ._C'ca_&ﬂ' ' { V(V} r-IC?) as 'ff{: 2

a) | wvi-e).
T-: (Wtﬁv‘a) V(V"‘VQ)) T vlrv& [’V' V(Ulvv‘g)) . V(Vf &)

3*!1«45 ng'hbui' o Voleme ' ppeleed ? ft Mavy oy

Yy
[ (i ~va)a T (v ~v3) die = f B (7 v(ura) * (v, ~va? N ) |dv
vl ' Veehsr o

' v V. dv
. [ G B0

= g
: JCW*@D[‘T* v%v + ] [‘v(ﬁdv
ol ot

V”(V; -V,

Z(vpr—) =6



] : "
N -[@ - M*ﬂ"k rﬁ s bl & ump‘uem Fecem B P""A\

?mmﬂhﬂa ;)m'nkm Ifﬁi My

Q'}.»tra = ij"v&b =0 -

a;ia dezo chﬂmfl'm} ol
T
Unlfimnw tHReerem afg-p aPJ:LIM I "

Q_ -~
V’Vr': -gg'ﬂ ard T Vas e

g

 (yve) - ©
: ok Vi —Vab=?2
f}nmcﬂa,a mol;ﬁ:&a qrgjmw



Bk Sava _faco:

AL e foeat]

—

H- j kdgr‘lg
4rﬁ‘ '

¢

. ff”?"{"’
4 &)
- |

frﬁni{c!;f ,@pra: g!’mﬁvﬁzf Ky%rﬂml‘-’

A

-
_. fﬂ"
H:

Y

gf
dv x

KT

v
o~ i 1
P2
d
A
o
D
1
—_>
D
s
K 9

"
-
»
Q.
X
~&.

1 & r-“g‘ gsmoq;

wd | 2, Oho Okt

Ay vhg "o"°


cmrit
Typewritten Text
4 a)







cmrit
Typewritten Text
4 b)




cmrit
Typewritten Text

cmrit
Typewritten Text
5 a)


5b
saﬁ o Ve Nagrake  Polnbels:

Ohchmstabe Flenhu} V = ﬁwﬁb’ Smp)

\ . 9
Gan Q Staéav ,mgamiic fo’mtu:bﬂ }e dﬂcfm;J : w V
ld o esume the cas fence OJ galar rminclff ffé‘" PRLE

fed  lechostalic fﬂ‘d /aw»ﬂmu_

/S Xevo . \

cohese n?alm ﬁw@ng ﬁw ,,pﬁmbc B:VJJ }nlenssv;}.
wf-_}_{__;j .E
jz
i = T e VXV Vechs Torly
D)o D F=0 WIRAES |
V?‘C’V\‘m =0 = - " ad.m{a., |
Cunl " }
ol g s ;

a % & .gm_fﬂ' mjn,cfir Fo{*(‘nb.ul /< ctré{)ut]{
‘ﬁﬂ* a'r*za{u. p fien cersrent r(onz%y mud lp Zowo ?‘fh:ny

g Bf: — VVm (39:‘3)/

&fm mm.‘!z'c Fﬁen;w/ 7 uﬂ%u( gjm ma_(?nckc /zm[,{pnu anfriry

gkt U et oty ke scapy o mbliog ool

fleclien zf fotal 'néqm of inlyst & alp o CMK Ip«mamn‘}" ’7“97:‘}'{' :'

‘! |
] out the TJH0. |

Yeu oM o Ampeves
i

This 02l /%&n'ta,[ q[g—g _pdlfg‘a Zaf}awf Q?QM


cmrit
Typewritten Text
5 b)


V.
. [
B s &3& vafv o
ﬁnﬁ e Va,w ?

400 7.«('
each fcmf— o -5/’

fo a@ MCD
reRwenle

-~ 2.4l ﬁmfmﬂa s
Ve . e

AN

S -<lf7< b : — knk‘, Vm |
) ija wlablish  obelsc  Lea f’b
i 7

§ o (aesb
a
&ﬂ(’
ﬁ: = -va
P = - va
I o«

Qg



IBL f‘f:ﬂ D Vu=© y
prar o Vps =L [ Rpwal o gmfaw
ot diffeo m)w)y Vo -
()mmwrarmc{ ru:g{) _

A N I il
3 F/ va - -.-'-E— (mr _ 9 )
O’W'f "D) A

- £ &nff/q)-’“—'
T

g ,

In netpstabe
4 inanalis 4
VXH =0 w‘mn J -o

jBH"'.dI =T oven of Jir=o .:L!m(7 fRe. ;nfr g Mymﬁm .
E‘v’?ﬁ-ﬂﬁ";ﬂ ufkm e {'lef‘? ahotﬂoa ff{}b ﬂwunc! I) ,mi ’#?mtﬂln

— La J «

I{ no  Oweent IS emfasec! ba-fﬁg Pam/ flen @ d'?y(u mf.mﬂ




|
%wﬁr%%)ka mm&fﬁi |

Madmios}akc ngn}w V) 8 ndt @ psenl *ﬁd‘l '
Vedor  Nogukic  potoitisl” q@f: .
\Lr o ‘A:!ucl mﬁ (N ) lu:u
rnﬂ\ N a }mmmfﬁm p)
oxke d WJFI%’ sadidlen ,pnalﬂaﬂe fror T
wavﬁ"fﬂo” §

taed w w(c(im e tumenlt  dwihy L g @ vXeno
%] -QK-‘@'AQJ &D y yaama cage
w6t

ﬁwam of el ofa Ve éétel i o,

st [y foxi)=o ]

‘F«xifﬂl eoeaul: — ~
=) il edfexe ;‘? A:‘n'nhtfﬂ lfe_rfts'f mmj]m"—bc POI"?”W
Ul fiidon of “ 7 2
[f = L (V’r?
Pv




Pt




6)[9mblem.: P

Gillen ;_T) = Qo Jgoa_; Al Debesmene  eumrrent o(am‘a s

A{N Op-ﬂk'ﬂm)}m ffp,lu“ current  ovoes 1Xa _gu-é'aa'_ \S’:f m, O(?!CQF ﬁc

Z=o
.Sl’léfhf"f,_ 4 ! 4} i
o e f[%f hf

f’f Jal.l}; Ha
s (7 -
Jo/[ %
o:léf? 2
3 gl 'g(ﬁafg) ¢
ios [
: bf %
-

S—r ot pro oo
‘J"-f(vrﬁ)
3 T = [fo‘lTA
77
I S’)“'Kﬂé Hagrem -
V‘”“@ ¥ w’y E



cmrit
Typewritten Text
6)




cmrit
Typewritten Text
7 a)

cmrit
Typewritten Text


7 b) Hockse ﬁwwﬂ Qauies a 5”«& & be oxerviid on « Qéwar:&i_mg or mmm? cfza?e__

¥ & eml__ en a ewvn chavoe.
&wﬂ& E?DJ‘ ielcﬂ —>  exob ﬁ,«m (7 7 ? |
CN“J L oﬁa eg)

. ha
gw. on a \Am}- ?ﬁ [/ @?? H@

Hﬂanc @ on & CJ:’G?”[ av’ L e fhe e;’a,ﬂp_
the
T fho ohae & in mibsw, the abore “—’7,‘“5{7“’ g #ﬂ
Fo'ml- m 1k ﬁnd &’7

Bwons ol i okie & o ompelic el f dhox sty B
.

. o ko both 1;"“43
(ﬁ?xg[&wﬁ”? ﬁ’“"“ A

——

EGPF}T“‘ b dwn & w}n‘fpl Oﬁavﬁe ¥ memj, ,

\D cfg Ve[ﬂu

\\/ ) Accalos cﬂwn Vecwtwf 5 a ”‘-‘"”"d, {EJ _____:d
e g (T - ‘_
S%ewﬂa %@__ %ﬂgﬁg E,F #W_ﬁi —_-mwnﬁ cfmie



cmrit
Typewritten Text
7 b)


fedve el > acel foreon purkile whih i indpendid of T
@)_Df _ﬁ’?ﬂ? ekawjg

7 eﬁfwﬁ an oy fs_ﬂmf‘f__éw&mﬂn ol and -f?—@ ﬁ

v Aeld.
gﬂi on @ mov’?g' fa"'&fﬂﬁ a%’fsm} :ﬁom eom):ﬂvD/ «2[2‘?’{;55 & mafm}‘ 34

Qupe? ‘ﬁfﬂ}
L o O - |
[ alfe D b oo e gt

U
Qludson s w?umJ » a@aimvuw‘wj

D oldon bl & m:gmﬁwn
52) Pﬂf”‘n Pa'fﬁf & ca o
{

amic (KD
3) P’aﬂma Cﬁamc-p@rﬁm M a maﬁnﬂ.% ;50”“75&” Jc )

erovalsy

o 3@’\99“’! e ZZLO’ an'f&:ﬂa mc‘f:a% & mw Q[chr}c ancj —’n'??énijé‘c



1

F

\
Q

Scanned by CamScanner

o |R)7B e E
“lﬁ‘f"dﬂ'wrﬂm
#«zlwfp“’
No fors oM R
-Eo' 'A'\‘m#rv


cmrit
Typewritten Text

cmrit
Typewritten Text

cmrit
Typewritten Text
8 a)


Scanned by CamScanner



= 4

F Ff
fore
atte .

q4=0 ;L"’

jf.b :["lom.

d:. |om-

foc per wit  Length _F
f;r Sivo r‘tf;g.‘fab( '&“j - /L ard

P walle]  cammert - 2y
concluctors . Lk

Scanned by CamScanner


cmrit
Typewritten Text
8 b)




