
Student Exarn No:-

GANPA UNI\ /F]RSITY
B, T' E C H S E M. I \i E L Ii C'T R [I AlL- E N -Cil]lITrury g

RECI-ILAR EXAMINATION APriI - JUNC 2015
2U8405:-ELEC] ROIvI AGNETICS

t ' imt: 3 Hours

lnstructions: - l. Atiempt all questioits.
2. Make suitable assumptions wherever necessary
3. Figures to the right rndicate full marks.

Total Marks:-70

SECTION-I

fJ:l {A) Define (i) Del operator (ii) Gradient of a scalar (iii) Divergence of a vector in to {6)

rectangular, eylindrical and sphericai coordinate sirstem.

(B) Three f iel l  quantit ies are given by P: 2i i . .-a-,, Q=f,,L-ao*Ia-, R=3n.-3l+r*** (6)

Determine (i) Q Ry P (ii) sin$oR (iii) P" lQ x RJ (iv) A unit vector perpendicular to

both Q and R (v) The component of P aiong Q
0n

Q:l {A} Convefi Following points tc Cartesiar ccordinates. (6i

ia) Fr(5.i20",0) ft) r%(i.3Lro,-10) (c)F.(10,3;t l4. ni2) (d)Pq(3,30c'^240': ')

{ts) Transform each of the follararing vectors t+ sphericatr coordinates at the poiflt {6i

rpec i f i ec i .  i a )  5  a "  a tB  ( r : 4 ,8 :35 ' ,  $  -  1 f , * ' ] ,  ( b )  5  a "  a1  A (  x :? '  y '=3 ,  z :  - l ) i c )

4*r,--- Ju-. * '4*- at P( x== -2, y : -3, z:4 )

Q:2 {A) Caicuiate E, at M(3, -4,2} in free space caused by. (a) a charge Qr : 2pC at PI(O, 0, t6}
0); (b) a charge Qz : 3prC at P1(-1. 2, 3); (c) a charge Qr: 2pC at Pr(O- 0" 0) antl a

charge Qz - 3pC at Pr(- i ,  2, 3).

(B) Derive the expression tbr electric fieid intensity at any poinl due io a line charge with (5)

uniform charge density pr- C/m on the infiniteiy long Z-axis.

OR
Q:2 (A) Calculate the numerical values of V anrj p., at point P in tiee space (6)

rf .  V = 5p2 coslf i ,  at point P (p: 3, q = {U4, z:2).

(B) A line charge density af 24 nCim is iocated in free space on the line y : l, z:2. (5)

(a)Find E at P(6, -1, 3). (b)rvhat point charge Q,t should be located at Q (-3, 4, 1) to
cause E" to be equal to zero atP?

Q:3 Atternpt any Three: (12)

tA) Calculate the r.vork done in mcving a 4 C charge frorn B(1, 0, 0) to A{A,2,0) along
the path y : 2 - 2x, z:0 in the f ield E -= 5r a, * 5y ay Vi m.

{B} If lve take zero reference for potential at infinity, find the potential at (0, 0, 2) car-rsed
b ,v  12  nC lm on  the  l i ne  p :2  5  m,  z :0 .

(C) Statethe coulomb's larv. Explain the equation of fbrcebetu,een trvo point charges Qr
and Q:

{D} Prove that electric fleid inter:sity E == - gra,d V, ivhere V is the Potential.
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SECTION-II

e:4 (A) Define Boundary Condition and explain boundary conditions of electrostatic fields for (6)

dielectrics and dielectrics ntaterial.

(B) Write Laplace's and Poisson's Equations in Cartesian co-ordinate system .t Disctiss (6)

them in detail i
oR i

e:4 (A) State and explain the Ohm's law for conductors. What is anaiogous relation in the static (6) i
electric field'/ :-

|1

(B) Derive Boundary Conciition of IVlagnetic Circuit (6) i

.

e:5 tA) Discuss Ampere's Lau, and its sigrrificance with respect to Maxweli's Equation fbr (6)

masneto statics.

tB) Explain Gauss law in Differential form and Integral forrn' {s}
OR

e:5 (A) Derive Capacitance due to Co-axial cable aud Splierical cable. (O]r',.,, 
I

(B) Evaluate the closed line integral of H fi-orn Pr (5,4,1) to Pz (5,6,1) to P: (0,6,1) to P+ (5t 
I

(0,4,1) to Pr, using straiglt lirie segments, if H : 0'1t'a' + 0 4x a' Alm' I
F
I

(12) FQ:6 Attempt any Two:

(A) State and Explain Anrpere's circgitai law and Biot-Savarl's law.

(B) What are the magnetic scalar and vector potentials? What are their importance?

(C) The regiorr y<0 uontains a dielectric matcrial for which crr: 4 ,while the region )/>C is

t:harasterizei by .,r.: 6.5 Lct tr, -- -30 s* * 50 ao | 70 a'Ylm & Find (a) DNr (b) Dtr

(c) Dz (d) Pz (e) Oz

END OF'PAPER.
Best of Luck
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