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DETAILED EXPLANATIONS

1. (b)
The circuit will act as an ideal current source if impedance is infinite

. 1
.- (]“’L)(jw(:j oL

jol ;1 —0’LC+1
joC
Now, put Z = e
= 1-wlLC=0
0= L
JLC
® 1 1

J10x103x25%x10°  5x107*
o =2 k rad/sec

2. (9
j10Q
000"
Il
100010° <~> Eé 100  =-200Q

Applying nodal analysis at node 4,

vV, V, V,-100£0°

ot ] =0

10 -j20 j10

v - 200
- « " 1+2j
I, = Yo 20 -=8.94/-63.44° A
10 1+2j
3. (c)
Applying source transformation:
51V,
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Step 3:
35Q

75V

Applying KVL in the loop, we get:
75+51V -9-3151=0
75-9=3151-1021 [ v.=20
-1.5=-7051
I =2128mA

Applying KVL in loop abcde,
12+ V-2+D)-(6+1)=0
-12+V-2-1-6-1=0

V=21+20
= A=2Q ; B=20V
5 (a)
X, = oL =2500 %16 x 103 =40 Q
1 1
X. = —= =40Q
¢ oC 2500x10x107°
X, = Xc
The tank circuit will be open circuited.
Hence, the current flowing in the circuit will be zero.
6. (c)
Bandwidth, B = w, - ®, =101 - 99 = 2 k rad/sec
1 3
= —=2x10
B C
1
€7 200x10° x2x10°
B
o = W=7
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B
= o, = 01 +—=99+1=100k rad/sec
1
%~ JIC
! ! 20 mH
= IC="72 = L=—935 - -5 -4m
oy 10" x5x 1077
7. (c)
L1 0 2 .k
o MWW . °
+ +
Vi Eézg E§1Q <>11 v
o o
Applying nodal analysis at node 1:
i Vi-V,
—_ + —_— =
2 1 L
3
L=5V1-V ..(i)
Applying nodal analysis at node 2:
Vo Vo-W
1tT1 =hth
1
= I, = EV1 +V, ...(il)
Comparing equation (i) and (ii) with general equations of Y-parameter, we get
2 4
[Y] = 1
- 1
2
8. (a)
Io S5 11
I6) =27 L) = s> s] s+5
1
I,(s) = I(s
(o) = 1 )[1+5L}
5 17 1 I
P T2
s° s] s+5  s%(1+sL)
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9.  (b)

5-s 1 Iy
s2  s+5  §%[1+sL]
(25 Ip/L

If I, = 0, then the circuit becomes:

Applying KVL:

V, - 201, - 251, - 0.5V, = 0

solving (1) and (2):

10. (¢

Also,

V, =45[, + 0.5V,
V, = 251, + 0.5V,

V, = 501,
Vi
Z11 = I =70 Q
A
V(jo) = Vi(jo)| —2—
2x10% +—L
L oC
V(o) = ViGjo)| !
o W | 1+j2x10° x0xC
, 30k .
Vo(jw) = {15k+30k}AVC(]m)
2A
Vy(jo) = 57 Ve(jo)

(1)
(2)

www.madeeasy.in

o Copyright: MADE EASY



1 MADE EASY BB - NetworkTheory | 13

Indig’s Best Institute for IES, GATE & PSUs

Vo (jo) 2A/3

Vi(jo) 1+ j2x10° xCxw

On comparing, A =6 and C =5 uF.

11. (b)
P=1_.V. . coso
= 1000W =1__ V. . %08
1000
= Irms Vrms = 0.8 :1250
V2 200)?
N rms — ( 00) — Z|

Lims X Vims 1250
|Z]| =32 Q
"~ Power factor is leading, 6 < 0°
£7Z =6 = -cos™! 0.8 = -36.86°
Z=|Z|£2=32,-3686°=25.6-j19.2Q

12.  (d)
I = Vrms

rms Z

_100£0° _ 100 _
6+715-7 6+8

6- 78
Complex power supplied by the source,
S=V_ . Ims =100(6 +i8)

S =600 + ;800 VA = 1000£53.13°

As we know that, S=P+jQ
P =600W, Q=2800VAR
and power factor angle, 0 =53.13°
1000 VA 800 VAR
)
600 W
13. (o)
Using Thevenin’s theorem taking 1 Q as load:
* Thevenin’s equivalent resistance, R,;:
O
AAAA
VVSVEV
IO T
3032 =2Q Ry
MW °
2Q

Ry, =(Bl2)+(2112)=12+1=22Q
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* Thevenin’s Equivalent Voltage, V,;:
Using source transformation, we get

3Q
MW 3_ a
‘>
3VT /> B 220
Vth
s o)
1V— /viz S?
A'A'A'A' o b
2Q
3-1 1
i =—=04A. ; =—==025A
1 5 2 4
Applying KVL in outer loop:
Vi +31,-3+2i,=0
Vy =13V
Ry, =22Q
AAAA
VVVY
Now, wevy ) Eia
1.3
22+1
14. (d)
Norton equivalent resistance R, :
6Q
MW o
< <
6Q EE 3Q EE
10Q
MW i
RN
Ry =18 Q
Norton current, I :
16 Q
< <
3ACD S6Q =30 Q 9A
< <
6V
-I_Isc
2Q
16 Q
12V—=
ISC —I— 6 V
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1246

Iye = T 1A
~. Norton equivalent circuit will be
o
a@®  Zuo
o
15. (¢)
The Thevenin’s voltage across ab is
0a

<>
svz20  (PD1a
>

3
2@ sa Va

Il
o

+V, +6V+4V

V,, =-10V

Thevenin’s resistance, Ry;:
by open circuiting all independent current sources,

[
I

o <R

A
Yyvy

203

o
A

LR, =4Q
=50 th

=

AAAA
\J

ob

The Norton’s equivalent circuit is

——WW——o0a oa
4Q

- _ >
v (&) =254() E4©

————o%b ob

16.  (¢)
Att=0"
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0, (07) =3+120=15V

. V.=15V
Att=oo ) .
”(]C(oo) =3V AW MW °
+
15x10 X
3= 10+ R ISVCD §ElOQ V() =3V
= R=40Q .
Req = (40]110)+10=18Q
Time constant, T = ReqC =18C = S5
S S
- ~ 18x5.56
C~10 mF
17. (a)

The equivalent impedance of the network can be found as:

I

o 1l
+
14 2R %L <i>kV
°
v
Req— I
v Vv V-kV
St ]
R jXp  —jXc
L 111 ieca-k
%4 R joL
1 . 1

At resonance, imaginary part of input admittance becomes zero.
B 1
®0 = JLc-k)
For a parallel RLC circuits, quality factor is

R RJLC(1-k) R \/C(l -k)
ool L - L
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18. (b)
v,(t) = 2e
Taking Laplace transform, Vy(s) = ey
Vo(s) = Z(s) 1(s)
- Z(s) = Vy(s) i) = 8()
When i(t) is a pulse i.e. i(t) = u(t) - u(t - 2)
1 % 0
I - — _
() = 57—
1A
D 21 e
= ol8) = s+1|s s
t
0 2 sec
2 2
Vo) = S6v1) s+ 1)
Taking inverse Laplace transform:
vo(t) = 2[u(t) - eu()] - 2[u(t - 2) - et =2 u(t - 2)]
Att=3sec, vy(f) =2[1-e3-1+¢"]
=2[e! - e
=0.636 V
19. (b)

Applying source transformation and transforming the circuit into s-domain.

90 V(s)
AAAA Q
Yvvy \ /
+
< <
Vo(s)1§z§§ sg %:: 55152
1%
20 ()
+
S 1
Vol 51 |:| [ s+1

S
-V
Yol = VeI
) . jo
= V —
V(o) = V)35, )
1£90°
_ 30£0°x
3\2.445°

{-. ®=1rad/sec}
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Vy(jo) = 5v2.245°
0y(t) = 572 cos(t +45%) V

20. (d)
Under bridge balance condition, (since current through 6 Q resistor is zero).
+
8V
_ (/R
V’Ci) o
+ R Q
12v v
V' =8+12=1V,
= V,+V, =20V
Option (d) satisfies the above condition.
21.  (a)
AAAA

V(#) = 10 sin 10¢ (~)

Juny
e
AA
\AAAJ
1

— 05F

gy

Load

The maximum power is transferred at the frequency at which the load is resistive and it is equal

to 1.5 Q i.e., the load is resistive means the imaginary part of the load is equal to zero.

1><g

Zioad = :
oa 1+g
S

2(s—2)
-4

Puts =jo

2(joo - 2)
—4

7 =
load —(,02

4
Zload = ﬁ

equating imaginary part to zero.
20

10L=m

2(j10 -
~104

+j(10L—£)
104

+LS=L+LS
2

S+

+Ls

+ joL

2) | 1oL
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L= _20 =19.23 mH
10x104
22.  (b)
The reactive power in the circuit is
QecsinB

If Q is positive then angle of impedance (0) is positive which implies that current phasor is lagging
voltage phasor i.e., load is inductive.
_ YLy =Zzev -0,
120; 1
Oy >0,
Hence, an inductive load has lagging power factor.

23. (d)
Given, circuit,

=
AAAA

The open circuit voltage (Thevenin voltage V,,) is equal to V.
For Thevenin’s resistance : R, by setting all independent sources to zero, i.e., open circuit the
current source and short circuit the voltage source.

——————©
b
R::
<
l 1 SRy,
R; =R
R
The equivalent circuit is
v
24.  (c)
In series RLC circuit at resonance,
VS
Current, I, = E
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. . . . VS
Voltage across inductor is, vV, = JooLIg = ]‘DOLE
VL = ]QVS
) _ ol
where, =R

Since, Q>1 = V, >V,

25. (b)
Given, two port network

4Q 050=2Q
lo—WWW——FWW\——o02
220
1o 02
6 2 o
702 4
26. (a)
After the switch moves to position 1, the circuit can be drawn as below,
1
20 Q
2 10H
R
40Q
L 10
i = —=——-=0.167 sec
time constant, T Req 20 + 40
27.  (¢)
Given, o, = 1000 rad/s
o1
(,l)o - \/ﬁ
1
2 _ =
Resonant frequency, W, =75
1
= L=—
w; xC

o1 1
10°%x02x107° 0.2
For parallel RLC circuit, Q-factor,

5H

Q=w,RC
_Q
= R= o,C
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R=—00 80 40k
10°%0.2x10 0.2x10

L 5 _125x10s!

R 400x10

28. (b)
As the circuit has been connected for a long time. Therefore, the inductors behave like a short
circuit for the dc voltage source,
- The circuit can be redrawn as

4Q 8H 4H 16 Q 4Q v 4Q
_M_m ’m AVAVAVAV . VAVAVAV N ‘V‘V‘V" "
lx lx ZX
£ < = e b s - o3
=10V s 1603 2H§ — T10V 3505 803 = TV ;40
< < < < <
10
= x4=5V
(4+4)
4Q
AAAA V
VVVv .
ZX
— 10V :’SQ ::1652 =:16Q
<> <> <>
< < <
By KCL,

) vV 5

i = ==

x 16 16

29. (a)
At t=0%

The switch is in position ‘a” and the independent source is connected from a long time to circuit.
Hence, the circuit is in steady state.

Hence, inductor and capacitor are replaced by short circuit and open circuit respectively.

50 i(07)

AAAA
\AAAJ

a

10 VCi) li(t) S50 V(0)

i,(07) =0=1,(0%

10x5
V= ——=5V=V(0"
At t > 0: The switch is moved to position b,
0A
. 50
b 3H
> 5V
v() 350

lio ) 5F T
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By using Laplace transform approach.

y 50 V()
—e

¥/ 35 Q
b 5
e s :
s C— ll(s) E’SQ 1

5F —Q

T 5s

Let V(s) be the node voltage.
by nodal analysis:

but,

5
V()
V@)+H9+ f =0
3s+5—s
V(s) =5 x I(s)
5
5I(s)~—
§£(—Sl+1(s)+ i 15 =0
5 3S+§
51(5)—§
21(s) + 15 =0
35+ —
5s

6sI(s)+£I(s)+ 5I(s) > =0
5s s

I(s){5+6s+£} _2
5s s
5
S
I(s) = 2
5+6s+—
5s
§><55
_ s
255 + 305> + 2
: 25
(5) = 3052 1 255+ 2
5
6
=775 "1
ST+ s+ —
6 15
5
_ 6
(s +0.0896) (s + 0.7436)
oo LA 1274
() = 550089 s+0.7436

i(f) = 1.274(e"0089%! _ g-07436tyy(): > 0
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30. (a)
Given, two port circuit is,

L oz,=1Q I,
lo————] ] = o2
+ +
v, 7,=/19

V2
1o 0

We know that, h-parameters for any two port circuit is defined as
Vi =yl + hypVsy

L

h

hy =

1 -

= hyly + hy,V,

%
12 =7,
Va =0
_b
2 =7
VZ I1=0
_bh_
21° T
hy =-j10
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