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DETAILED EXPLANATIONS

1. (c)
R, = |Zi|=]5-j10|=+5% +10* =11.18 Q
2. (b)
At t = oo, capacitor is open circuited
3
= 2x==3V
v 2
3 (a)
Vs =20x5=100V
Voltage across 10 Q =20V =V,
Vin = Vs = Vi
=100-20=80V
4 (3
4
I
5Q 2Q 3Q
50V 20V 0V
B C

Using nodal analysis,
KCL at node ‘A’

50-Va _ Va=20 Va-10
5 2 3
V, =22580 V

| 50-22.580

So, =5483 A

So, power delivered by 50 V is,
50 x I = 50 x 5.483 = 274.2 Watts

5. (d)
Under bridge balance condition, (since current through 6 Q resistor is zero).

V=8+12=V,+V,
= Vy+ V=20V
Option (d) satisfies the above condition.
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6. (b)
The reactive power in the circuit is
Q o< sin O
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.

VZ0y V
- =—/0y -0
Z="8, 17V
0, > 0,
Hence, an inductive load has lagging power factor.
7. (d)
Given, circuit,
—————o
+
RS
Lﬂh
I 1%

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.

>
>
>

=
AAAA

l <Ry,

th

The equivalent circuit is
Vv

8. (c)
In series RLC circuit at resonance,
Vs
Current, I = R
. . . . Vs
Voltage across inductor is, V, = jooLlg = ]‘DOLE
v, =QV,

o Copyright: MADE EASY www.madeeasy.in



10 | Ec-EE £ MADE EASY

India's Best Instituts for IES, GATE & PSUs

X _ ol
where, Q= R
Since, Q>1 = V, >V,
9. (b)
Given, two port network
4Q 0506=2Q
1o—MWW—7—WW—02
220
1o 02
6 2 o
4702 4
10.  (b)
When 2 Q is replaced by 10 Q,
L 10Q I,
o——W————o0
+ +
V1 [TB] Vz

(7]
(o]

From the above figure, we get,

V,-V, =10l ..(1)
and V,-V, = 10I, ...(ii)
From T parameter model,

vV, = AV, - BI,
and I, = CV,-DI,
from equation (ii), we get,
vV, = V,-10I, = A=1and B=10

from equation (i), we get,
V,-10I,-V, = 10I
-, = I, =C=0andD =1

1 10] [1 2T 5
Ty = {o 1}‘[0 1} =174l

11.  (b)
23 ) )
Zyp = (Z)+[(3+]4)||(3—]4)]
_ 23, (B+j4)(3-j4) _23+25_48 o
6 6 6 6
Z,,=8Q
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12. (a)
Leg=L+L,-2M=4+4-2x2=4mH
Resonant frequenc -1
aneney; © " 2n [T C
= ! =7.96 kHz
2m/4x0.1x107°
13.  (b)
) .1 113 2 3/5 -2/5
Impedance matrix for ‘N’ = m—g{_z 3 }—{_2/5 3/5
In series connection: individual impedance parameters are added
dividual . 1/3/5 -2/5| | 03 -02
. For individual network = 2l-2/5 3/5 |7 |-02 03
14.  (c)
v(t) = 2[u(t)-u(t-2)]V
i(t) = [r()-r(t-2)]A
di(t)
t) = 2——=
o(t) o
di(t
For inductor, v(t) = L%
. The element is inductor of 2 H
15. (b)

From the given data:

V = 20sin(2000¢ + 40°)
i = 5sin(2000¢ + 10° + 90°) = 5sin(2000¢ + 100°)

The current leads the voltage by 60°,

1
Now, tanf = ﬁ
600_ L
tan = WCR
L AR
oC
2
Vi 20 2 1
. Mmoo _ =4 = R 4| —
Since, I, 5 ((DC)
JR2+3R2 =4 = 2R=4
R=2Q
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16.  (¢)
At t = 0, switch is closed
For t > 0, the circuit in s-domain becomes,

2
S
2
S
Applying KVL, we get,
E—E+2 = (3+s+g)1(5)
s s s
25+3
I = —
®) = G ) er2)
Using partial fractions I(s) = 1 + 1
&P ’ (s+1) (s+2)
or i(t) = LHIG)]=(e " +e*)A ; fort >0
17.  (a)
14 Iy
i .
6 kQ §§ 2, 24mA §§ 2kQ
Applying KCL, =2 +24mA+1, ..(1)
h -V and i -V ii
where, 1= 2000 * = 5000 ...(ii)
Therefore, from equations (i) and (ii)
Vv N Vv of _ Vo 24 mA
6000 2000 | 2000 o
= V = (600) (24 x 107%) =144V

Hence, power supplied by independent current source
P =Vx24mA =144 x 24 x 10 = 345.6 mW

18. (a)
1 I 0 =2
Evp pcost = 00
| 400
- %7 06
cosB = 0.6 = sinB = 0.8
1 . 400
Now reactive power = Evp Ip smezaxmx 0.8
= 266.67 VAR
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19.  (¢)
For finding R, across terminal a and b:
R
AAAA
\AAAJ
R
ﬁAAfV oa
AAAA
\AAAJ
R
ob
R
Ry, = 3 Q
For finding Vi,
R
AAAA
\AAAJ
R
AAAA o+

yvvy
-1V
T2V R Vi
3V

O -
Using KCL, we get,
Vin —1+VTh—2+VTh -3 0
R R R
3V, =6
Vi, =2V
. Maximum power transferred will be given by
Vi
Pmax = 4RTh
2x2
5x 1072 = R
4x—
3
R 10°
3 5
3 1n3
or R = gxlO =600 Q
20. (b)
The total admittance of the network
1 1 . 1 1
Y = joC+—+——— = jo(0.5)+=+——
B R T S A e AR T
= j050+02+——x 37T _ 056,004 1-jo
1+jo (1-jm) 1+

1 . ()
0.2+ +740.5m—
{ 1+m2} ]{ 1+ w?

}
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21.

22,

For unity power factor imaginary part of admittance is zero.
Im{Y,} =0
o,
0.50,-—*5 =0
° 1+0?
1 ,
_U) =
27 1+ wg
T+ =2
o, = 1 rad/sec
(a)
For t <0, source 2 u(t) =0
Therefore, i (07)=1,(0")=0A
v,(0) =007 =0V
For t >0, i (0") =2mA
, do.(0%)
0%) = c=<
i(01) = 2
+ st -3
dv.(07) = ic(0 ): 2x10 5 =0.5V/sec
dt C 4x10™
(d)
For t < 0: The switch was open, the circuit is said to be in steady state.
4kQ i(f)
AVAVAVAV e
20V C:) 10 2xo E§ <> 2i (f)

Since, the inductor acts as short circuit in steady state, the current through it is

20
i(0) = —==5mA
07 e
For t > 0; at t = o, the circuit again reaches steady state.
4KO i)
AAAA

\AAAJ

\AAAJ

20 VC:) Ji(eo) 2 kg§

P2

, , 20
() =0, i(ee) = 1 5 =OmA

i(t) = (o) +[i(0) —i(o)] /7, t> 0

5mA +[(5mA -5mA)Je /% >0

5 mA, t > 0 which is a constant current.

i(t)
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23. (a)
Given, two port circuit is,
I, Z,=1Q L

lo————] ] = o2

+ +

v, Z,=j1Q
V2
To 02

We know that, h-parameters for any two port circuit is defined as
Vi = hyly + i,V
I = hyly + hy,Vy

3 Vi %
o V=0 V2 L=0
hy = % 2 =I—2
1 Vr=0 VZ =0
I _
hy=2,=1Q hy = Z——l
Vi_ .
s V, hy =-j10
1 1
L] -1 —-j1
24. (o)
Given, ®, = 1000 rad/s
-1
%= JLC
1
Resonant frequency, 0)3 =1ic
1
= L=—;
w; xC
1 1
L=—F———=—=5H
10°x02x107¢ 0.2
For parallel RLC circuit, Q-factor,
Q=w,RC
_Q
- R= 0,C
R=— 80 == 80 — =400 kQ
10°x0.2x10 0.2x10
L. L3=12.5><10‘6 st
R 400x10
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25. (a)

Given, infinite resistive network,

26. (a)

R, Ry R,
a o—AMW E MW MW
< i < <
R, EE ’—~ EE R, EE R, [TJ
b O_AVAVAV‘V | i AVAVAV‘V AVAVAVAV
Req Ry Reg Ry Ry
Rl
a o—AMW
< <
Ry EE Req EE
b o—MW
eq Rl
= R +R0||Req + Ry
RO xR
Ry = 2Ry +Ro|Req = 2Ry + ——
Ry +Req
R Ry + Ry) = 2Ry (Ry + R ) + Ry R,
2 _
RoReq +Req = 2R,R)+ 2R R, +R(R,_
R%; —2ReqR; —2R4R, =0
S +J4R? +8R,R,
eq 2
= Ry ++4/R? +2RyR,
V() = 10sin 10t () | !
10z +05E
Load

(Ryy>0)

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.

load —

1><g
S tLs=

+Ls
2 s+2

1+
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Put s = jo
2Ajo-2) 2(j10-2)
Ziond = P4 +joL = ————
4 20
_ 2 yil1on-2
Zioad = 704 7 ( 104)

equating imaginary part to zero.

+ j10L

10 = 2
© 104
L= 20 =19.23 mH
10x 104

27.  (b)
At t = 0, the switch is closed, hence the circuit is in steady state.
The inductor and capacitor are in steady state i.e., they are replaced as short circuit and open
circuit.

i0) 10 '
Y i1 (0)

\AAAJ hd e

" 502
18 VC_> < V()

18
iy(0) = i0)="=3A
_18x5

V(0) = =15V
For t > 0; the switch is in open state,
3A
0 10
05H

+)15v
18V<i>
5Q 2F

by taking Laplace transform,

I(S) 1.5 05s

5Q -
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_ 6+3s

1) = s +2s+1

I(s) = 6 N 3s

®) = e s
_ 6 . 35%3-3 6 3(s+1) 3

s+1)*  (+1)7  (s+1)? (s+1)? (s+1)?
3 3

0" e e

i(t) = 3tetu(t) + 3etu(t); t >0
=B +3f)etu);t>0

att =1 sec
i(1) = 3+ 3)e u(1) = 2.20 A
28.  (¢)

From the given circuit,

V.
Current, i = — where V. : Supply voltage

Z
. Vi Vs
l = =
1+ioL+—— 1+i10°L+—~
J j©10™ ] j10° x10™°
V.

S

1+ j10°L - j10°

VS
1+ j(10°L-10%)

V.
— = Z=1+j(10°L-10?)
given, V_and i are in phase,
hence, 10°L - 102 =0
10?
— L = —3 = 01
10
L =100 mH

29. (a)
80Q  -j10Q
THO (| T
R D/RD= 20 \Y%

30000° V G) @ —i—o .
-|- -

_ 30.£0° _30.£0°
80— j10+R—j20 R+ j50

Let I be the current flowing in the circuit,
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|Vr| = |I|R=20
30xR
. _BxR__
VR? +50?
900xR* 400
R? +2500
9R*
= R2+ 2500 = T
4R? + 10000 = 9R?
= 5R? = 10000
= R? = 2000
= R = 42000 = 44.72 Q
30. ()
By redrawing the given two-port network,
20
—1
ZC
10 AvAvAvAv AvAvAvAv 02
4Q 2Q
E§ 2Q
10 02
4xj2 .
= ——=04+/12Q
where, Z, 6+ 2 ]
2xj2 .
= ——=02+0.6Q
%57 64 2 /
4x2
= =12-j04Q
“cT 64 2 /
After rearrangement, consider the network,
04+/12Q 0.2+;0.6 Q
1  I— 2
32-/04Q
1 2
Vs .
Zy = = =32-704Q
1 I,=0
|Z, | =3.22 Q
EEEE
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