-Important Note : 1. On completing your énswers, compulsorily draw diagonal cross lines on the remaining blank pages. - ‘

50, will be treated as malpractice: 't

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Flfth Semester B.E. Degree Examlnatl n, Dec.2023/J an.2024

Electromagnetic Waves
Tlme 3 hrs Max Marks lOO

Note - Answer any FIVE fulI questions, choosmg ONE full questwn ﬁ'am each module

1 a - State and explain coulomb’s law of force between two pomt charges 1in Vector form

b. Convert point P(1, 3, 5) to¢ cylmdrlcal and spherlcal co- ordlnates Also write. the ‘equations

for differential surface differential volume for rectangular ‘cylindrical -and “spherical .

systems. (06 Marks)
¢ Find electric field 1nten51ty at P(1, 1, 1) caused by 4 identical 3nc charges are located at” - .
e P1(1 1, 0) P2(1 } 0), Ps(-1, -1, 0) andP4(1 -1,0). ‘ - (08 Marks) -
2 a. Define electnc ﬁeld intensity. Derive an express1on for electric field intensity due to: infinite -
3, line charge , (08 Marks) - - e
‘b. A pomt charge of 50nc each are located at A(1,0,0),B 0) C(O 1 0) and D(O -1, 0) in* -
: free space. Find the total force on the charge at A. Also find EatA ‘(06 Marks) -

c A uniform line charge \py, =25n¢/m lies on the:l

~3m, Y3 4m in freespace Find-
electric field mten51ty ata pomt 2,3, lS)m :

(06 Marks) -

Module-2

~ 3 a.. State and prove Gauss’s law.

2<y<3,3<z<4 if D=4x4 3y A +22°8, ¢/m*. Y E o (10Marks)_

¢ Derive the point form of continuity of current equation. '. fh 4 o (04 Marks)

oy, , ‘ (06 Marks)wv,

N 1{?en that the ﬁeldi“\?l i)_ w

electric flux leaving the surface of the sphencal volume of radius 2m. i (08 Marks) L
C.. Deﬁne potentlal d1fference Derwe the express1on for potentlal ﬁeld of a pomt charge N
: : (06 Marks) '
, : : Module—3 : ‘ . , - S, R
- 5. a State and prove uniqueness, theorem. : " e (08 Marks)

b. Define Stoke’s theorem. Use this theorem to evaluate both 51des of the theorem for the field
H 6xyd, —3y’d, A/m and the rectangular path around the reg1on 2<x<5,-1 < V= 1"

f and z=0. Let the pOvae direction of ds be &, ‘ S ) : (12 Marks)_

¥
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06. Marks)r‘ilil" =

(06 Marks)' " \‘: %
b Evaluate both sides of the d1vergence theorem for the deﬁnc plane n- Wthh l'sxs2

c/m Find : 1) Volume charge dens1ty 11) The total] a



OR

_two concentric conductlng spheres with radii ‘a’ and ‘b’ Sﬁch that b > a, if potentlal V 0 at
aTE b and v =vp at r= ‘a;"Also find the capacnance:«b tween concentrlc spheres.?"'“

using Biot-Savart’s law. b
: Determine whether or not the followmg pot i
) V=2X-3y"+7 i) V=rcosf+ ¢

(06‘Mark's)

0dule-4

(06 Marks)z : ;
111) H xv) M ;

ML

= ,V) J Vl) Jb W
"Derlve the | expressmn f

1t10ns between two magnetic medlas (1() Marks) ’-

. Calculate the magnetlzatlon in magnetlc materlal where:
i) e M x 10° H/m and M = 120 A/m

Ty Aeliay

'ii) ‘ 2; there are 8.3 x 1028 Atoms/m and each atom has a dlpole moment of :
L A5 X107 A/ ey : \
iiiy ~ B=300 pT and ym=15. = % (06 Marks)

_Briefly explain the forces on magnetic materials. (04 Marks)

i ; ] (08 Marks)
i b Given E= E_ sin‘(wt— Bz)a v/m. Fmd 1) D ii) B m ) H Sketch E and H att= 0

: @ ‘ o (08 Marks) -
on current denSIty and dlsplacement current den51ty are
‘mho/m and i 81 ' 4, (04 Marks)

B
iy

3k (08 Marks)
=0, find ‘K’ so that E = (20y kt)a Sy ime




