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DETAILED EXPLANATIONS

1. (c)
using source transformation

1%
5Q 20 3Q
sov(*) 1 20V 10V
-
applying KCL at V
V-50 V-20 V-10
+ + =0
5 2 3
6V—3OO+15V—300+1OV—1OO_O
30
31V-700 = 0
700
= —=2258V
or V 31
B 50-V
'T s
B 50_22'58=5.48A
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At node 1, using KCL, we have:

Vi V,-100 _
= —+—
°= R0 ()
At node 2, using KCL, we have:
4100, 100
10 20
V; =100
+1, = ..
or, 10 1 5 _.00
For equal power; 1007, = 5V, ... (i)

From equation (i) we obtain,
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Vi v
—+—= =
R 10 1
From equation (ii) we obtain,
V,
L+— =
AR ER

Equating equation (iv) and (v) we can write,

[ =

v,
"7 R

Finally equation (iii) and (vi) yield,

(iv)

100V,
- 5V,
or, R =20Q
3. (b)
5Q
AAAA
40 1Q VWy 4 , 1Q 10/3 Q
o—MWM—MWW— o—MWW——WW—WW——
X AVAVAVAV X + 5V~
10Q
Req=
y y
(o] O
(a) (b)
&q=49+1g+$nmm
_ 5Q+ SXKUQ
15
= 5+E=§Q
3 3
5 , . — .
Also from (b) I = ZA (in series circuit current remains same)
V- §x§=1o.417v
xy 4 3
4, (b)
V2 110°
R=—=—-=1210Q
P 10
Vo 110£0°
Also [F? = §=W=O.091A
= I2+13
I = P - 12 =052 009 =0.492 A
5. (b)
At t=0*
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Series combination of C, and C, is connected across V, directly. So C, and C, will charge instantly.

6. (c)
For the given circuit the transient free condition can be obtained as

of, = tan‘1(L)+E
wRC) 2
o = 2rad/sec, R=1Qand C= %F
B 1 1 T T W
2t0— tan —1 +§=Z+§
2xIx —
2
or f, = =" =1.178 sec.
2x4
7. (d)
di
= L_
Ve at
Vi(s) = L[sI,(s)=i (0%)]
where i,(0) = S”_FLLSIL(S)
lims- 10__
T e S(S+ 2)
and Vi (s) = sxLxI(s)
_ sxdx 10 40
- s(s+2)  (s+2)
. Initial voltage across the inductor is
. lim S% 40
S[Er;s\/L(s) = el(s+2) = 40V
8. (d)
Converting the network into s-domain
I1(s) Iy(s)
‘f
V,(s) R cls Vi (s)
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Rx
V() = I —E
R+—
Cs
or Vs (s) _ R _ 1
Is) ~ RCs+1 i
RC
Vo(s) 1 1
Z(9) = L(s) 1) As+1)
! S+ ——
RC
’
Z(9) = (s+1)
9. (c)
Atnode-1
i+49i = ﬁ
25
50i = ﬁ
25
50(10;‘/@ 4
100 x10 25
V, = 0123
tnode-2 soi = 2
atnode- "7 1x10°
49(10;‘/13] _10-V,
100 x10 1x10°
49(10—0.1233j _10-V,
100 x10 1% 10°
V, = 5.16V
10. (c)

P=PFP+P +P,

2 5 3 {'1 —Imax}
= 42x20+|—=| x20+|—=| x20 - drms T
— (16 + 125+ 4.5) x 20 = 660 W

11.  (a)
The impedance Zwill be

4ix4

4j+4 oC

— _L+4j+M
oC 32

Z = 4j+

= —L+4j+2j+2 = —L+6j+2
oC oC

For the power factor to be unity, reactive part of impedance must be zero
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R
oC
- o1 _53078,F
6n 6x314
12.  (b)
|
| c I
R |
<~> i —=cC 0 v
L ILSinG
IL
where 6 = tan™ (w_L)
I, = oC-V
LoV v
Ay S—
Z R +owl?
For power factor to be unity
I, = 1, sin®
oCV = 4 X ol
JR? +(0L)?  R? + (L)
3 L
R? + (wL)?
13.  (d)
-2
AN
N
100 @
/<_\ AAAA a
< VWW——
0.01V, .
S 1000 Sa0a v, 1a(H) v
——y )
AV‘V‘V‘V — b
800
V = 100 (1-2i)+ 400 (1-2i,—0.01 V) + 800 i,
i =1AandV =V
5V = 1300- 1000 = 300
V =60V
and Ry = 60Q
14. (c)
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+
80 Vi <~>

v,
[1
80
80
= 80
From (i) and (ii)
2
15.  (d)
The h-parameter
v,
[2
Power dissipated in R,
P
V2
2
- 1,
substituting the values
we get 2
2.5
I
I
= V
16. (c)
P

I 50 Q
3 AAAA

Yyvvy
40 Q
‘V‘V‘V‘V [1 12

5:2

° :
gllg ez
25V,
V.

2 3 2773,
40(0.41,)-2.5V, . (i)
S50 I, + V,
50(,+0.1V,)+V, . (i)
-12.31V
21, + 4V,
=81, + 2V,

2
V—2 =25W
R
J25x4 =10V
-1,R,
-25A
21, + 40
=51, + 20
45A and Vi = 49V
Y-V =45

2
58V
1 [ a0 at
7—<T>
1“(3 )iﬁ
T 0 al
1792 4
T 5 0(‘27'2

9 () 3

_ 3 73

o273 (E]O - 2T (oc T )
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P = 30c=3(§) =2 Watt
17.  (b)
Given,
fy = 5kHz
=7 +Z

source load
= 2+ 4+ 10— X,
= [12+ (4 - X)] Q
at resonance, imaginary part of Zis zero.

X = X
;
X, = —=4
¢ w,C
or C = 795uF
As at resonance current is maximum and thus, maximum power transferred to R.
18. (b)
R
T_WW——T
V, () = V)
W 1
V., 1+ joCR
tan® = wRC
tan (30°) = wRC
;
R =
NEYe;
i — \/§R
oC
A
= + -
‘ (wc)
2
Z = R +(V3R) =2R
R-2-29 159
2 2
C = ! =147 uF
V3o '
19. (c)
When switch is at position ‘A’
. 10
11(f) = 1O—k =1mA

when switch is at position ‘B’
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20.

21.

Average value

(c)

For series RLC circuit,

The circuit current

I =

10 =0.5mA
20
i(t) mA
1
0.5 == 1 . o
2ms 5ms t

i ffune]
—|i(t)dt = =1 |1dt + | 0.50t
5Ol 5{0 " 2 }

%(1><2+O.5><3) = 0.7 mA

@
;jl

NI <

.. The drop across the capacitor C

Ve

H 2
i.e. VC

For maximum voltage drop

VC max
(d)
v,
V2
For Lattice network
Z

X, = % X,

VEXE V2

z 2| po 1Y
(0C) {Fw’ +(wL—wc) }

dVe
do

2
A _F rad/sec
\/Lc 212

= 2yl + 2,0,

Zody + 21,

Zy+ 2,

=Z
> 22
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22.

23.

and Z,,
from h parameters
v,
1
h12
from Z-parameter model
h

12

Vi_Zp Z-2,

Vo  Zoy Zi+2s

Hence option (d) is the correct answer.

(c)

Condition for Transient free response is given by

ot

here, 0)

NSt NSt

ST

(a)
Using KCL

100
100 C

‘f dQ
5,100C-Q

(~In(100C - Q))g,

(100C - Q)

n-———m—~
n(1ooc-oo)

100 C-Q

L
at

I

att=2sec i

tan™ (%) o+ X

E
2
n=23.1416 sec

R£+9
a C

RC—+Q

“RC

(100 C- Q) e~!'AC

(1000 Qo) -time _ (
RC B

40 et/RC
40 e2=5413A

50-10
1

)e—t/Ff’C
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24. (a)
10
Ji VAVAVAV
1F:Y:1 L
1(s) T >—o+ 1H
<> 202 v, 3
I(s)(1+s I(s)(s+1)s
I,(s) = 1( )(+5s) _ (2)( )
“42+41+g S T35+
s
1(s) 2s(s + 1)
\ = 2[(8)= —5——
ol9) (8) S% +3s+1
o(s)  2s(s+1)
I(8) ~ ?+43s+1
25. (b)

Redrawing the circuit

\AAAJ
oB 49 OA
Applying Mesh Law
Mesh 1
31, + jol, + j3I, + 21, - 21, = 20£0°

(5 +j9), + (-2 +j3)I,

I
N
o
N
S

Mesh 11
21, + j8I, + j3I, + 41,21, = 0
(6+/9),+(-2+3)l, =0 (i)
From equations (i) and (ii)
I, = 2.30£-41.70° I, = 1.064 £-137.8°
Vy= Vg = 1% (4)=4.256.-137.8°
26. (c)
3Q
3Q I
+ ]1 N 1, +
~Of Vi
N 7/ a—
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V] 2 1 11 \/] = 2]1+12
\/2 - 1 4 12 \/2 = 11 + 4]2
Applying KVL
Loop1
3, + 1)+ V, = 141
3, + 3l + 21, + 1, = 141
Sl + I, + 3l; = 141 (i)
Loop Il
V, = (I;-1,)-6
V, = I, +4lI,
I, + 41, = 61,-61,
I, +101,-61, = 0 . (i)
Loop I
3, + 1) + 31+ 6(1;— 1,) = 141
31, - 61, + 121; = 141 .. (iid)
By equation (i), (if) and (iii)
I, =24 A I, = 15A I, = 65A
27. (a)
VAN
100
o
Zm = 5100
10 Q ?
(10+ j10) (=/10) )
= ———=10-/10
™ = 40+ /10— /10 /
Vi :
+vTh
10Q l
+
100 Vin == —10Q(})10290°
+ " ®
25.,0° T
V=25 Vg
10+ 10 -0 = 10490
Vi 25 %
= o _ 10

10+/10 10+/10 j10
(V4,10 = 250/ - 10V, = 10 V4,
j10 V4, =250/ - 10V, — 10j V;,
-10V;,
-10V;,

Vi,

Z =

~100(10 + 10j)
~1000(1 + )
~1000 - 1000 j + 250
~1000 - 750
100 + j75

Zz =104+ 10
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P
28. (b)
att=0"
Ve
att=0*
v0)
Vc(°°)

max

(" capacitor will discharge fully)

R, g
vl
V(D)
29. (c)
YL
and Yo

t
[Vc(o) - Vc(°°)]e T+ ve(e)
—t(Ry + Ap)
IR, -e M€ volts

1. _ 1. -
R +/X, 10+ /10
10-/10 _ 10 _/.10
1+/10 200 200

1 Ro+j2
Re —j2 Ff’é+4

ho

mho

at resonance, imaginary part of ¥, must be equalto Y,

FY PP LCR -
e 200 'RZ+4
10
= _
200
10R2 + 40

=0

RS2 +4
= 400

2
v,p (Vioot+78%)
LT =390.625 W

4Re{Z;,} 4x10
= Ix Rz

@

+
R, Cg ve(t)

= v{0*)=1IR,

R, g R, - IR,

Req

=0
R +AR,
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30.

360

10
360

FRo = [=—=6Q
¢ 10

R2 =

(b)
Att=0" S, is closed. S, is open

C, gets charged upto 3 V charge stored in C,

Q, = C,V=1x3=3C
Voltage across C, is zero at t = 07, so no charge stored in C,.
Att>0, S;isopen and S, is closed.

charge stored (Q,) initially in C, gets redistributed between C, and C,

o

3VT Q=C, V

=c,

Let Charge storedin C, = Q,
ChargestoredinC, = Q,
According to conservation of charge
Q+Q,=Q,=3
Voltage across C, = Voltage across C,

&Q_% & %
c, G 1 2
Q, = 2@,
from (1) and (2)

-

Q =1C
Q

and , = 2C

.. Voltage across the combination = % = % =1V
1
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