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

50, will be treated as malpracti

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Max. Marks: 100

....w"/ 1 %:%j
a. The three vertices of a triangk% are located at A6, =1, 2) B(-2, 3, —4) and
O(=3, 1, 5).Find () R, xRyo” (i) Area oftnapgl@ (04 Marks)
b. Define Electric field inte Perive the expression for“electric field intensity due to
infinite line charge. & (10 Marks)
c. Given the electric ﬂu)g;geﬁég y D =0.3r’amC/m ﬁ“ﬁ":free space.
(i) FindE atp@gﬁ P(r=2,0=25,0= 90"y
(i)  Find taiwggharge within the sphere r = 3.
(iii) chk t@%’electrlc flux learmg tl@p}lere r= (06 Marks)
a. Four 1dét15“€ff 3nC (nano Coulom@) c%arges are located at P(1, 1, 0), P(-1, 1, 0),
P (w% = %, 0) and P,(1, —l_-;f' %Fmd the electric Wmtensny EatP(l, L 1).
s (10 Marks)
b. Infinite uniform line charges of 5 nC/m lie along‘ﬁéfposﬁwe and neggﬁ;ve) x and y axes in
free space. Find E at Pﬂf@f’“ 0, 4). m‘”%; L (04 Marks)

c. Define Coulomb’s lawsMake use of thls Io find the force ons QI Given that the point
charges Q,=50pC <and Q, =10pC dfe ( 1;%@,, ~3)m and (3, 1, 0)m

respectlvely ol j%kw e % (06 Marks)
il “Module2 . °

a. Explam@auss law applicable fo:the case of 1nfm1te%e charge and denve the relation used.

G w (08 Marks)

b. Eval%‘f‘a;;éS }l;oth sides of th”" N rgence theorem ﬁer the field D =2xya, +x° a C/m? and the
plagesx=0and I,y = Oand2andz—0and3

r ? (08 Marks)

€. (Given the potentj%fiéd V=2x'y= 5z and point P(-4 3 6). (i) Find potential V at P.

o (i1) Field mtens1@-E (1ii) Volum charge density py, . (04 Marks)
a. Compute the numencal value for divD at the point specified below:

(2xyz y }1 (x,%‘z . xy)a +x yazC/m at P (2 3, —1) (04 Marks)

b. Show that Electric ﬁeld“"le a negative gradient of potential. (08 Marks)

c. Let E=yax Vim.at a certain instant of time and calculate the work required to move a 3¢

charge from Q ‘"3% 5) to (2 0, 3) along the straight line segment joining

@ (L8 5Hto(2 3 S)to(2 0, 5)to(2 0, 3)

() ~ (L 3, 5)to(l, 3, 3)to(l, 0, 3)to(2 0, 3) (08 Marks)
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Module-3 a4

Solve the Laplace’s equation for the potential field %th’& ﬁomogenous region between the
two concentric conducting spheres with radii ‘a’ and ' ‘Bi%su?h that b>a, if potential V = 0 at
r=band V=V, atr=a. Also find the capac1tance betﬁWeen two concentric spheres.

£\ ® (10 Marks)
State and explain Biot-Savart law applicable t@@a’gnetic field. (06 Marks)
Calculate the value of vector current density in a a rectangular coordmai@s at P (2, 3, 4) if
= - _ sy S
H=x’za, —y’xa,. : C Y (04 Marks)
State and illustrate uniqueness theorem ﬁ% 4 (08 Marks)

Define Stoke’s theorem Use %ﬁeorem to evaluate bot§§§1§les of the theorem for the field
H =6xyax —3y*ay AM af?ﬁe rectangular path aroumd the region, 2<x <5, —-1<y<]1

&
z=0. Let the pos1t1ve éfﬁ%@lon of ds be a,. % (12 Marks)

Obtain the exprgémn for magnetic force b@ayeen differential current elements. (06 Marks)
Derive the bouﬁdai‘y conditions to apply‘fo’% and H at the interface between two different
magnetic n “m“terlals (08 Marks)

The pouﬁ‘ ge 0=18nC has a velocity of 5x10°m/s in the direction.
av @ 60a‘$’ +0. 75ay +0.30a, /

(i) B=-3a, +4a, + 64, mT W f%
() E=-3a.+ 4% 6a. kV/m
(i) Band E actmg together

~
CW cm

(i1) p%@ there are 8.3 x@%oms/m and eac{l%om has a dipole moment of

455107 A
(m)g B~ 300 KT and 7 ,“

ff there s a gu;rﬁice current densn"?@’""‘”y K= 150ay—2()0az A/m at x = 0, and 1f
+500az A/ngﬁgmpute

_ - ﬁl) lel (iv) IHNB] (08 Marks)
State and é%piam Faraday ] lay of electromagnetic induction. (06 Marks)
ﬁ»‘féi“”” Module-5
List and explain Maxweils equations in point and integral form. (08 Marks)
20f3
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b. The time domain expression for the magnetic field of aguﬂi@m plane wave travelling in free
space is glven by, o W7
9 by
H(z,t) = ay2.5c08(1.257x10°t—K ,z) mA/m. gV
Compute N\ »
(i) The direction of wave propagation. "%,
(i) Operating frequency e i o T
il “‘”“?f&m

(i) Phase constant. 4 £

(iv) The time domain expresswn fo electnc field E(z.t) stanmg" from the Maxwell’s
equations. e &

(v) The phasor form of both tk&%]gefrlc and magnetic ﬁeld@;“»w (10 Marks)

c.  For silver the conductivity is & x10°S/m. At what ﬁ'eqﬁcr}gy will the depth of penetration

be 1 mm. P (02 Marks)
3o OR o v

a. State and explain Poyui@g theorem and write thwuatlon both in point and integral form.
(08 Marks)
b. Sunphfy the vah@@gf K to satlsfy the Maqull s equations for region o=0 and p, =0 if
L (06 Marks)

c A plane We sof 16 GHz ﬁ'equency and E = 10 V/m propagates through the body of salt
waterﬁha@g constant g, =100, . —1 and o=100s/mDetermine attenuation constant,

phase:gonstant, phase velocity anﬁ ﬁffrmsw 1rnpedance anﬂﬁf%epth and penetration. (06 Marks)
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