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Q.1 Consider the DC circuit shown in Figure-1 and answer accordingly.

(a) It has l“ NODES and 5 LOOPS. Also, it has a C.UIY‘E.'Ilf controlled ..VQH—.an@..‘..source.[lm]

(b) Using SOURCE TRANSFORMATION, it is reduced to a SINGLE MESH circuit with an independent  [2+2+6]

voltage source of [‘t Vanda dependent VQH"Q?«E source with (2];’1"5’32)\/@”’5‘

(Hints: last answer of above (b) will be an expression instead of a numerical value).
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(c) Currelr-\’t thg;;gh 2 Qresistor, Ixis W '\IN\,
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(d) 50% of above calculated Ixcan be obtained <'> 3A(*) :
when 1Q resistor is replaced by ia.iG.Q.
4-3R2 = ' | (Figure-1)
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Q.2 The switch shown in Figure-2 was open for a very long period before closing at time t = 0 sec.

(a) The inductor current i(t) at time t = 0* sec is

OA [2] L=l 10 '(t)
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(b) The inductor current i(t) at time t = co sec after 1H
closing the switch is —i..-::- 5 [2] 2 =
(c) Time constant of the circuit for time t = 0 secis

= 2 Fernty @ ..... GG;SQC [2]
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(d) Expression for inductor current for time t > 0 sec is = 1.5 ¢+

R, o oM ) N

(e) The inductor current i(t) at timet=3 T is i£2)".:—$()"'é_3) =—=0.%1 ? A [4]

(f) For time t = 0 sec, Figure-2 can equivalently be represented by a Thevenin voltage source of 0'5 Vv

connected in series with a Thevenin resistance of 1'5 Q and the inductor of 1 H. [4]

Q.3 Consider the AC circuit shown in Figure-3 where i¢(t) = 20 sin(40t+30°) A.
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(Figure-3)

Represent PHASOR in terms of Magnitude and Phase Angle in DEGREES only.

(a) The capacitor current phasor Ic = .Z.DZ\T%DOACT*M) [2]

Ve — /768 = 4D /-go A

c) The resistor current phasor g = ... .. o o e sm e e, 2
(c) r P R g o (2]
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(d) The supply current phasor Is = IR-\-&:IQL’GDTZDZ}O =22.3 2‘1"& 134 = [4]
‘ : 22.26 /3-44° A
(e) The inductor voltage phasor V| =J.;c..h.a,xg‘og..sz...z>2.+g..|.<.g,q)..= % .05 Lq 2, L|L‘ Lo V[Z]

(f) The supply voltage phasor Vs = gotég*k:Zi'SSZﬁ&'qu‘:— S Ll .98 1_53 é3° \/[5]
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