2. Any revealing of identification, appeal © evaluator ang for equations writien eg, 42+8 = 50, will be treated ns malpractice.
=]

Important Note : 1. On completing your answers, compulsorily draw diagona] cross lines on the remaining blank pages,
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Time: 3 hrs. N \ Max. Marks: 100

Note: Answer any FIVE full questions, chmmg GNE Jull question fmm each module.

X 3
Module-1 "‘1 )

a. The three vertices of a tnnngle are located at Al6, -1, ¢2), B(-2, 3, -4) and
C(=3, 1, 5).Find (i) R xR\ ? (ii) ﬁreanftm.ng]cr (04 Marks)
b. Define Electric field mlenmt}r Derive the cxprmmn “for. electric field intensity due to
infinite line charge. - i (10 Marks)

¢. Given the electric flux dcnsny D=03r’amC/m .\m ﬁ'u space.
()  Find E at point P(r=2,8=25",6=90")3
(n) Find tutalchmge within the sphere r = 3.
(u) Find tulal electric flux learing the" sphere r=4, (06 Marks)
A A\
OR
8. Four ldenncal 3nC (nano Coulomb) charges are located at R, 1, 0), B(-1, 1 0),
P,(~1, -1, 0)and P,(l, L \o) Find the clctric ﬁet& intensity E at B, 1, 1),
(10 Marks)
b. Infinite uniform line l:ha:gf:s u‘]' 5 nC/m lic along thl.-. [pnmtlve and negative) x and y axes in
free space. Fde&IP (ﬂ‘})ﬂ. 4). {':) 4\‘1 (04 Marks)
¢. Define Coulomb’s law. Make use of this’ to, find the force un Q| Given that the point
charges Q, =504C nd Q, =104C dre, Jocated at (- {} -3)m and (3, 1, O)m
respectively. ,-\ Y . ;} i’ (06 Marks)

F L
Ayl v ¥

i & Module-2 0

a. Explnm quss law applicable fo the case of mﬁmtc !me charge and derive the relation used.
%, o (08 Marks)

b. Evaluate both sides of the dwcrgence theorem fur the field D=2xya, +x n C/m? and the
rwtangu[arpa.ml]eleplped formed by the places x=0andl,y=0and 2 nndz- 0 and 3.

(08 Marks)
¢ iGiven the potential f ﬁnld V = 2’y ~5z anil point P-4 3 6). (i) Find potential V atP.
(i) Field intensity E, (iii) Vulume :Ehurge density p, . (04 Marks)
Lrs Y
QY o

a. Compulc the numerical value for divD althnpmnl specified below:
D=(2xyz-y* a4 (x’2~ 2xy hy +x'ya, C/m’ at P,(2, 3, ~1) (04 Marks)
b.  Show that Electric ficld is a negative gmdicnl of potential. (08 Marks)

c. Let E= yn.Wmltuemln instant of time and calculate the work required to move a 3¢
charge from (1,%3,” 5) to (2, 0, 3) along the straight line segment joining
M 0 3 Hwo 3 5 0 e o 3)
{ll];’[l 3, S)we(l, 3, 3w 0 3w 0 3)
&h& lof3
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Module-3 = | e
Solve the Laplace’s equation for the potential field in, the | humogcnou; region betweiﬂu 5
two concentric conducting spheres with radii ‘a” and ‘b% such that b>a, if potential V

r=band V=V, atr=a. Also find the capacitance betweem two concentric spheres,

-

,,.‘L - : (10 Marks)
- State and explain Biot-Savart law applicable to nmgnelw field. 06 M:")'"li_
Calculate the value of vector current density in a rectangular coordinates at P (2, 3
e &
H=x%za, - ¥ Xa.. £, v o ‘i.__ W/ (04 Marks)
¢ 0R o
State and illustrate uniqueness lheorem £ (08 Marks)

Dcﬁnc Stoke’s theorem. Use this: ‘theorem to evaluate both sides of the theorem for the field
=6xyax —3y*a, AIM and the rc«ctangular path around the region, 2<x<5, ~1<y<l1
z=0. Let the positive direction of ds be a, . I_.u'_-'j}f_;-. (12 Marks)

Morlnle-4
Obtain the exprcssmn for magpetic force betwe I:-cmcen differential current elements. (06 Marks)

Derive the boundary conditions to apply m B and H at the interface between two different
magnetic malerlnls

(08 Marks)
The point chargc 9=18nC has a velocity of 5x10° s i in tho:: direction,
m.-ll]-‘,iclm+l}7r'5a,+03[]u1
Calculate the magnitude of the force exerted on the charge by the field,
(i) B=-3a, +4£|,r +6n. mT . Ry T
(i) E=-3a, + 4y + 6a: kV/m 4
(i) Band E acting together i (06 Marks)

OR
Find the magncnzatlon in a magnetic material, where
(i) j.l.—l 8x10*H/mand H =120:A/m

(ii) p, =22, there are 8.3x 10 atoms/m’, and each atom has a dipole moment of
45%10VAm® o 1P

(i) ‘B=300uT and x,;,»lz_'-ls .

Let permittivity be 5 uH/m in region A where x < 0 and 20 uH/m

If there is a surface current density K =150a, 2003,

H,= 300a. __—4[!0&, +500a, Afm. Compute

(06 Marks)
in region B, where x > 0.
A/m at x = 0, and if

M Hal . ° 0 @) Hy| o\ (i) [H (V) [Hy (08 Marks)
State and explain I"urnduy 5 ]aw of electromagnetic induction, (06 Marks)
: Mndull:us

List and explain Muxwl.l] 5 nqunlmns in point and integral form, (08 Marks)

203
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b. The time domain expression for the magnetic field of a umfu‘rm plane wave traw:llmg in free

space is gwcn by, .:._‘ ) -;-V
H(z,1)=2y2.5c05(1.257x10°t K ,z) mA/m. e vy
Compute sk Yo
() Thedircction of wave propagation. .,
(i) Operating frequency o ~
(iii) Phase constant. o eV,
(iv) The time domain exprcssmn forselectric field E(zt) startmg ‘from the Maxwell’s
equations. ' o
(v) The phasor form of both the electr:c and magnetic field::, (10 Marks)
For silver the conductivity is a 3x 10°S/m. At what frequency will the depth of penetration
be 1 mm. ‘e 5 (02 Marks)
Ciy OR &
State and explain Poyntmg theorem and write the. .equation both in point and integral form.
“ (08 Marks)
Simplify the value of K to satisfy the Maxwell s equations for region c=0 and p, =0 if
D =10xax \4}'3? +kza, uC/m? and B= 2a,mT (06 Marks)

A plane wave of 16 Gl-[z frequency and E = 10 V/m propagates through the body of sait
water . havmg constant £ =100, p, =1 and 6=100s/m. Determine attenuation constant,
phase constant, phase velocnty and intrinsic impedance and depth and penetration. (06 Marks)
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