CLASS TEST

N=

MADE EAQASY

India’'s Best Institute for IES, GATE & PSUs

Delhi | Bhopal | Hyderabad | Jaipur | Lucknow | Pune | Bhubaneswar | Kolkata | Patna

ANSWER KEY >

Web: www.madeeasy.in | E-mail: info@madeeasy.in | Ph: 011-45124612

NETWORK THEORY

EC + EE
Date of Test:09/04/2022

1.

2,

(c) 7. (b) 13. (c) 19. (c) 25. (c)
(d) 8. (d) 14. (c) 20. (a) 26. (b)
(b) 9. (c) 15. (c) 21. (c) 27. (b)
(c) 10. (d) 16. (d) 22. (c) 28. (a)
(a) 1. (c) 17. (a) 23. (a) 29. (c)

(a) 12. (c) 18. (c) 24. (b) 30. (c)




[ MADE EASY REITRE] - NetworkTheory | 7

Indig’s Best Institute for IES, GATE & PSUs

DETAILED EXPLANATIONS

1. (c)
Since total power absorbed or delivered in the circuit
= P = 0

then -30x6+6x12+3V,+28+28x2-3x10=0
72+84+3V, = 210;

or 3V, = %4
= V, = 18V
2. (d)
Converting Y circuit to A circuit, the circuit is as shown below,
5Q
X o B MW b
AAAA
< YVVY <o
1002 R, =10Q
< P < -
=R R:=
-3 2 S
Yo m s
Further simplifying the circuit we get,
273Q
X o a MW b
<>
S 375Q 375Q
-
Yo
d c
2x2
R = 242+ =6Q
! 2+0

Due to symmetry of the network inside star network,

R, = R,=R;=6Q
R, = 5—'E?1= 2.73 Q
a 5+R,
R, = 10, _ 3750
¢ 10+R,
R, = 10R,  _ 3.75Q
10+ AR,
Rxfy = Rad ”(Rab"'RbC)
= 2.375Q
3. (b)
For the given circuit,
time constant, T = L
: Aoy
Req = 51120)+1=5Q
L =2H;
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- 2sec
"7 5
i() = i(0)er
i(f) = 10625 A
For «(1); vif) = 204, (iy is current in 20 Q resistor)
5 .
Where iy = £ 50 [—i(t)] = -2 e25t A

V(t) = 20 x (-2 e251) = 40 25!V for t> 0

(c)
Before t = 0, the circuit has reached steady state so that the capacitor acts like an open circuit.
The circuit is equivalent to that shown in figure after transforming the voltage source.

05i Vo
i
2A<D ié 400 0.5i §§809
From circuit,
V
05i = —% ()
W% ,
or, i = 35 ..(ii)
Hence, from equation (i);
V V
05x—2 - 2-09
80 40
320
or VO = T=64V
VO
| = —=08A
or i 80
(a)
Consider the circuit given below.
I 1 s L,=0
M MW—O00 f
IO
. o
For Z,,;
y
(1)< o
I = S _ +1 1
) =
(1||)+1+s+ —1+1+s+g
S
I = s+1 = > I
© s L 2.a.q | S+28%+3s+1

s+1
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V. l><I = f
27 5707 B3 4082 435 +1
V. 1
Z, = 2=
2 I, s%+2s% +3s+1
6. (a)
Applying KVL,
V., —joly i, = jo Mi; = 0
as i, =0
then, ny—joa Mi, =0 (1)
applying KVL in loop 1
V, = joL, i, (i
Using value of i, from equation (ii) in equation (i)
v - ,-mM{L} _ v,
Y jol L,
7. (b)
The circuit can be redrawn as,
=C, T24YUF = 8YF " 4UF =12pF == 16 YF

-.- Energy stored in capacitor is

or

From equation (i),

8. (d)

and

or

Coq = Cy+[24+8+4+12+16] uF
Coq = C+64pF ()
E- lcv?
2
1
536 = 5 Ceq X(4)°
oL Box2
=T T
C, = 67-64=3yF
V, 2122 150x+2
- L= =150.04 =150 V
e = 272 T W2
Vp, = 120V (given)
V, = V1502 -120% =90 V
ne= ﬁ: 1203:0.12A
R 1x10
VI = lllxoL
1%
L Vil 90 15H

= ox|I] 500x0.12
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(c)

The circuit can be redrawn as,

Applying KVL, we get,

v(t) = Lﬁ+Fw’ i
at
Since, the unit step voltage has been giveni.e.
v(t) = u(t)
or W) —iR= 19
at
(v(t)—iR)dt = Ldi (i)
1 ai
or —dt =
L v(t) - iR
Integrating both sides, we get,
11 Lo .
—|dt = - ..(i)
-g IJ;‘I—IF?
On solving equation (ii), we get,
or, (1) = £(1-e ) + I(-e 1)
L 0.632V
att=r=ﬁ, i(t=1) = = +0.368 1,
10. (d)
For maximum power to be transferred,
4 = Z;

Here, Z, = (2 -j4)Q
Zg=(2-j4y=(2+j4Q

11.  (¢)
The given circuit can be drawn as,
2H
00
b
o [0 O ——o°
1H 1H
1
g
o O
d

Converting 'Y’ ‘facd’ to ‘A’, we get
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OO
2H
o HHO o
LIZC
%Lad %Lcd
o] *J
1x%+1><%+1><1
Here, Loy = 1 =2H

1><1+1><1+1><1
2 2

1 1
Ix1+1x 5 + 1><E
L, = 1 =4H
2
.. The circuit can be redrawn as
2H
([
4H
< o0 o o /o °
LZ
% 2H % 2H — 1/5H 1/5H
[ 0 [ 0
o 2x4 8 4 H
where, = ===
L=3717%3
12. (c)
To find Ay, consider the below circuit
| 200 |=Req=10Q
I AVAVAVAV :
100 | 200 | . 300 b
ao A'AVA'A' : AvAvAvAv ; Yol b o AvAvAvAv o
< < < < 6)\@ QQ <
> > >
1095: 1095; 5:109 = 10955 S5 55109

Transforming the Y-sub network to a A network.
then Ry, = R, =[3011(75+75)]=10Q
To find V;,, we transform the 20 V and 5 V sources.

We obtain the circuit shown as below
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13.

14.

Applying KVL in loop-1 we get

-30+50+30i,-10i, = O
or 3i,—i, = 2 (1)
Apply KVL in loop-2, we get

-50-10+30i,-10i;, = O

or —i;+3i, =6 ..(ii)
From equation (i) and (ii), we get

i, = 0A,

i, = 2A

Now: applying KVL to the output loop,
-V,-10i,+30-10i, = 0
= -V, +30-10x2 =0
Vy = V,=10V

(c)
Showing the corresponding currents in all the branches, the circuitis shown as below
Ja 1Q
AAAA
\AAJ

<

Now we apply KVL in outer loop
3+1(1)-5+V, =0
I+V, =8 (1)
Applying KVL in bridge,
5+ V,-2(-V,)-4(1-28V,;)=0
142V,-61 =5

I = 537A
vV, = 262V
(c)
Applying KCL at node
% +10+2V, = O;
Solving we get,
Vo = —4.444V
Current through the controlled source
i = 2V,=-8.888A
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and the voltage across it,

v
V = (6+4)><ZO =-11.111 volts

Hence, power absorbed by dependent source
P = (-8.888)(-11.111) =98.75 W

15. (c¢)
1st combine 10 Q and 40 Q resistors and redrawing the circuit.
2Q 15 Q 10Q
o—AMW MWW MWW
<>
= Req :: 50 Q
<>
o—MWW MWW MW
8Q 20 Q 30Q

We now have,
(10Q+15Q) |1 50Q = 16.67 Q

2Q 16.67 Q
o—AMWW—
8Q 50 Q

equivalentresistance = 2Q+(50Q [[16.67Q) +8Q

=225Q
16. (d)
The voltage across inductor is,
ai; di (1)
L at ot
Current across capacitor is given by,
= o
at
v, =3y,
av dig(t
= i, = 3071‘L=BC.L dl:z() =-9.6 sin 4t A

17. (a)
From, the circuit;

<: +
<
702 2V,

AAAA
|/
w
S
e}

< <
200 2 VoS 5Q
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We can get ; I = 5—O= 50

(70]30)+(20]5) ~ (21+4)
L= 21x =42V, &V, =41 =8V

~
Il

Y eai =2 _o4n
70 ~ P2 T 0 T

Now, KCL at node ‘a’, iy = i,+1,;1,=06-04=02A

0’70
Hence, b 8V, 1,=02A

~.
N
Il

NN
Il

18. (c¢)
The circuit can be redrawn as
50
y AAAA b a
yvvy
i L L B2
10v<ﬁ) ®) =s3a 502 @ C 20V
AvAvAvAv AvAvAvAv @ AvAvAvAv
Y20 " 20 v ¢ sa ¢
The current in the loop 1 is given by,
10 .
i, = = (|)
' 54342
V, . =2x1=2V
Vx—w = _Vw—x =2V
Similarly the current in loop 2 is given by,
20
= ——=2A (i
2 5+5 (W
V, 4=5x2=10V
Thus, the circuit can be redrawn with respective polarities of the voltage drops as,
y 33 z b a
Yvvy
< <
10v<ﬁ> 30 503 Cﬁ)zov
2V
— AVAVAVAV+ ‘VAVAV‘V e @ - AlsAVA\/V_
20 " 20 sv ¢ 50 ¢
By inspecting the respective polarities, we get,
Vx—d = Vx—w+ Vw—c+ Vc—d
=-2+5+10=13V
19. (c¢)
By redrawing the circuit, we get,
I a
+0———9
2 01A
200V beS———
st Circuit
T 25V X
— 0O -
Cc
www.madeeasy.in
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Let us assume the tap position at ‘b’
Let,
Also,

The circuit current,

We can also write,

R, =500Q (given)
Ry =x Q
R,, = (500 - x)Q

a

V,, =200-25=175V

_ 2
X

I +0.1

V., = Ix (500—x) = (§+o.1)(5oo—x)
X

or 0.1x? + 150x — 12500 = O

By solving, we get,

By consideringx = 79.16 Q,

x=7916Q and -1579.16Q

25V

X

I= +0.1A=0416 A

Total power supplied = 200V x I =200V x 0.416 A =83.2 W

20. (a)

The circuit can be redrawn as,

Z3
—

Z—>

[

L
(30 +jX) Q

U= 1

Total impedance of this circuit,

Using factorization, we get,

Z=2Z+(Z,11Z)
20 + j10) (1030
= 80+ %)+ [(20 i /{10)4510—//‘30)}
200 — j600 + /100 + 300
30- /20
500—/500)
30 - j20

= (30 + jX) +

:(30+jX)+(

304 X+ {500(1 - (30 + /20)}

(30)? + (20)?

5 .
=30+ X+ —= (50-/10) = (30+%x50)+1()(—%x10)

13

At the resonant condition, the imaginary part of the total impedance expression is zero.

X—ix10 =0
13
or, X=@=3.85§2
13

© Copyright: MADE ERASY
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21. (c)
In order to determine Z, for maximum transfer, we find Thevenin's equivalent impedance Z;, across the
terminals of Z,. For this, the voltage source should be replaced by a short circuit and element values
should be expressed in terms of their respective impedances.

Thus, by redrawing the circuit, we get,
1Q

a
000 o o
10 —+42Q
AAA |
Wy 1

2Q =

N
Q
AAA
VVVy

As the two capacitors are connected is parallel, the equivalent impedance of their combination is
(=H2Qll-2Q)=—-1Q

a b
] o
1Q  H1Q
—MWW—
1Q 1Q
T——W——
a+n0-) 2
Theref Z, =2t ===10Q
erefore, ™S ArI- 2
For maximum power transfer, Z = Im=1Q
22. (c)
i(0)=i,(0")=0A
v (07) = v(0*) =100V
The circuit can be redrawn in s-domain as,
sL
BOO

S s
A

100
100 1
or 16) = 5= 5
(SL+SC) s +E
1
= 100 9 JLC 5
. P 1
JLC

Taking inverse Laplace transform of the above equation, we get,

/C o1
i(t) = 100, /—sin—t
0 L JLC

Now by putting the values of L and C, we get,

www.madeeasy.in © Copyright: MADE EASY
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-6
ity = 10012219 g L _(10sin10%n) A
107 J10x1x10°7°
23. (a)
We apply a Y'to A transformation,
jaQ
HOO
Zab b
? . °
< Zoo Zpe eq
102 =20 «—
0
Cc
2-j2+j4 j2+2
Zap = 2 o =U-)e
2+ j2 .
Z, = “5o=0+))e
2+ )2 ,
Z,, = Ty = (2420
jallz, = jall(1-p=(1.6-j08)Q
111z, =111(1+)=(06+/02)Q
(allz,)+(llz,) = (22-j06)Q
Zeq T -2 2+j2 22-j06
= j0.5-0.25-/0.25+0.4231 +j0.1154
= 0.173 + j0.3654 = 0.404 £64.66°
Zeq = 2.473/-64.66° Q = (1.06 — 2.23) Q
24. (b)
Let V, represent the voltage across the current source and then we apply KCL at that node,
240 -V, V V;
4 0 _ 0 0
T80 Zj20 " 40+ j30
(0.36 +,0.38) V, = 88
88
= ————— =168.13£-46.55° V
% 0.36 + j0.38
Now current through inductor,
Yo
I, = ——=3363£-83.42°A
! 40+ j30

Total power delivered in inductor,

S = Vyl," = 168.13£-46.55° x 3.633£83.42°
(452.34 + j339.25)
reactive power ininductor = 339.25 VAR

25. (c)
2R, R,
For t< 0, Vo = m

VH(O+) = 102 IEI)1+R2

© Copyright: MADE EASY www.madeeasy.in
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RIIR, =5Q ()
. 2R1
W0 = 5g
For t>0; i,(t) = i(0)x e t/m [Where 1, = L/R, = 1/50R,]
. 2Ry _s0Rt
= — L g™
0= 7R

2R.R, _
V() = 1772 ,-50R,t
R R+ R,

V.(1ms) = 5=10e 010"

5 = 10e 00
0.05R, = 0.6931,

R, = 13.863Q
26. (b)
Short circuiting V, and redrawing the circuit
(o} L c & h Av‘v‘v‘v é
* l 5Q
Vi 10Q Eg 1) 0.51,
.
V, =0V
V, = 10(/,-0.57, + L)
V, = 51, + 101,
Vi = =51,
Y, = 1—2_—1-—0.26
V,
V1 = 5[1 - 10 Xﬁ
5
3V, = 51,
I
Y, = —‘=3=O.6U
72
27. (b)
For maximum power transfer, let us calculate the Thevenin’s equivalent resistance,
A i
5Q i L
(i’)V 2100
4,
B
Using KCL at node A, we get,
V-4iy V
5 10 '

www.madeeasy.in © Copyright: MADE EASY
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2V-8i,+V = 10i
2V -8 v +V = 10/
10
(20 + 10-8)V = 100/
R v _1M, 4.545 Q
o L T
Finding V.
A i
5Q £ 10Q
VTh
4y T 20V
B
Using KCL at node A, we get,
VTh_411 +VTh_20 -0
5 10
2V, + Vo, —20 = 8i,
Vi =20
SVTh — S(T +20
8V, 160
Wm=20= T30 "0
3V, -08V, = 4
4
Vi, = E=1.818V
- Maximum power transferred will be,
V2 2 ‘ 2
po Vi _ Vin (8187 o) g1 mw
4Ry, 4Rt 4x4.545
28. (a)
At steady state,
| = £=1A
R

When switch moves from position ‘a’ to 'b’, the tapped energy in L starts discharging through ‘C”.

By KVL in the circuit

Lﬂ+ljidt =0
C

dt
or, sLI(s)—LiL(0+)+l[(S)+ ve(07) _ 0
Cs S
E
i) = i(07) = z=1A
and v,(0) = v, (09 =0V

Thus,

© Copyright: MADE ERASY
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29.

30.

1 E

—I(s)+sLI(s)+| ——| = O

L1 +otio) (RJ

Es/R
or, I(s) = Ll
L{s2 +}
LC

taking inverse Laplace transform of the above equation, we get,

t

/(l’) = Z . ECOS(E)

By putting the values of parameters, we get,
i(f) = costA

(c)

In case of charging,
v = o(0")[1-e7]
20 = 50[1-e/7]

%_1 — _e—5/r
5
e -0.510
or, T = 9.788sec
- T = RC=Rx50x10%=9.788 sec
R = 195.76 kQ

(c)

Referring the secondary side, towards the primary, we get,
48 Q

AAAA
yvyvy

scoss0r (2) z

. . 1
Where, Z = —$=(8—]4)Q and n= 3
V4 .
7, = n—§=9zL=(72—]36)9
4 /0° 4 ,0°

48+72-j36 12528 2-16.70°
I, = 0.0319216.70°

2
I; x72 =0.5088x 1072 x 72

Py = 36.63MW
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