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Explain '.OP', '.TF','.AC' and '.PLOT' staternents .. In SPIC
A. series R-L-C circuit with L=1Hand C=1F is ~.
with a 10V, DC source. Write a SPICE pro ra el(Cit~
the v~ltage across inductor (VL) and VOI~ m to Plot
capacitor (Vc) up to. 10 seconds for R = '1~ 2across
10n respectively. ' Q and6+6 ::: 12
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Field Theory
(ELEC 2103) Full Marks: 70 fTE(~"otted : 3 hrs

Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and
5 five from Group B to E, taking at least one from each group.

(the n

are required to give answer in their own words as far as practicable.

Group-A
(Multiple Choice Type Questions)

the correct alternatives for the following:
one of the following vector field is conservative:

a) Fl=xax+yay (b)F2=-Xay+yax
c) F3=yax (d) none of these.

10xl=10

as far
tential field is given by v=xy+z. Then electric field will be
a) E=yax + xa, + az (b) E=yax + xa,
(e) E=yax + xa, + xya, (d) E=O.

magnetic flux density and the magnetic vector potential are related by:
(a) A=VxB (b) B=VxA
(e) B=V.A (d) A=V.B.

o parallel wire carrying current in the same direction. The direction of force

tween the conductor is(a) parallel to the wire (b) perpendicular to the line & attract
(c) perpendicular to the line & repulsive (d) none of these.

ich one of the following is correct
(a) V2A=-lloj
(c) V.E=O

(b) V2B=-lloj
(d) VxB=O.

e direction of propagation of EMwave is obtained from
(a) ExH (b) HxE
(c) H (d) none of these.

For lossless line characteristic impedance is given by

(a) ~ (b) [f
(c) 21T~ Cd) 21T~

8
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(Viii) The velocity of electromagnetic Wave propagating in free space is
1(a) PoGo (b)-

Polio

Cd) fAV-;;

S
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ity at pomt p uelty and field intensi .
fluX densi hown in the Fig. below
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Group-D

(ix) The skin depth is given by
Ca) (5= .f2i((j)p"7;)
(c) is = 2/ ..f(mf./t7) (b) is =..j;r /((j)f./t7)

[d] is -=;r/ ..j((j)f./(F)

o I ~I

14 L . find the
. ". lindrical coordinates A=5rSm<p aZ,tic vector potential A 10 cylIlagne

'ty at (2, rr, 0). ti

C f magnetosta c. 121 . Ampere's law in differential form 0 5 + 4 + 3 =dexp am

(x) Displacement current flows through
(a) inductor
(c) resistor (b) capacitor

(d) none of these.

Group-B

2.(a) Given Vector B=r'a, + SinOa, are in spherical coordinate system. Express~ ••cylindrical coordinate system.

(c) Explain the physical Significance of Divergence, Curl & Gradient

(b) Two points in cylindrical coordinate systems are P( 10,60',2) & Q(S,30', -4J. "the distance between the two points.
ti field of EM wave is given. - = and £=4 £0,the ma~e crtain region WIth a-O,y. rUSing Maxwell equations.

. Find ~ and corre~~;,~~~~s ~x Cos108t az

. al EMF 8 + 4 = 12ln the Transformer and Motion .

3.(a) Find the line integral of the vem" field Hg;ven below along the curve y=,' fro(0,0) to (1,1)

lish Poynting Theorem. er crossing a circular
. . b low Find the average powe space E(z,t) (V jm)ls given e sta~t

5 . the plane z=conof radius 2. m 10 ) a

E(z,t) =50 Cos(wt - ~z x • -1 £r = 6, and
for a material having Ilr - ,tion constant y

rmine the propaga . 16 MHz. 5 + 4 + 3 = 12.1SpSjm, if the wave frequency IS

H= xZax+yZay.

(b) Find the gradient of the follOWingscalar field, given below:
H=rz*Cose*Coscp

(c) Which one of the following vector fields F, &F"an be Written as gradient 0("
F1=xaz; Fz=xax+yay

Group_ C

fo
4.(a) Find the potential V due to the line charge density '+}..'C/m, bent in the

circular ring of radius 'R' at the height of 'H' along the axis.

(b) Given the potential function V=7x+4y+Sz in the free space, find the store eneI-m
3

volume centered at the origin.

Group-E .

. f pagationation constant and velocity 0 pro. . . pedance, propag
d the charnelenstic,~ th following parameters: F/km (=1000H<
transmission line having ejo L=O02 Hjkm C=0.071l

G-10-6mho m .

R=4011/Km - .. . What do you mean by
f transrmssion line,. f input impedance 0

nd the expression 0 . ion line? 5 + (4 +3) = 12rtion less line 10 transrniss(c) State and explain Gauss's law in differential form.
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2

3

l/2015-

FTE

as far a

(the not.



CSIB. Tech/EEIEEEIICE/O

Answer any three

7. (a) Two point charg
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9.(a) Derive the general wave equation oftr '. .
ansmisslOn Ime.

(b) ~ lossl~ss transmission line with 20=50.0 .
IS ter~mated with a load 2L=60+j30 .0. If~:II~Orr: long and operate atlhf

.~. the reflection coefficient 10 m/s find ~~
.~~. the standing wave ratio
III. the input impedance
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NUMERICAL METHODS

Time Allotted: 3 Hours

The questions are of equal value.
The figures in the margin indicate full m

Candidates are required to give their answers in their own WI

All symbols are of usual significance

GROUP A
(Multiple Choice Type Question

1. Answer any ten questions.

(i) Lagrange's interpolation can be used for

(A) only equi-spaced nodes
(B) only unequi-spaced nodes
(C) for both cases of (a) and (b)
(D) none of these

(ii) The inherent error for Trapezoidal rule of integration is
have their usual meanings)

(A) - ~:~ f"(xo)

(C) - ~~ f"(xo)

nh
5

five )(B) -- Xo
140

(D) none of these


