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Basics

"

of

Detailed Explanation

Try Yourself Questions

LA N (b)
Writing node equation at the top center node
V-0 (=9 Vi-al, _ g
2+3 1 5
5+V1—1+\/1—avx _ 0

5

Since

Now, by substituting

1300
5\2 2

1 5

2 2
= | —=—|v,=2V
Ve (2+3) U5

+1(§\/x — Vx) =0

5{2
Ve §VX+£ =1
2 2 2
ZVx—oc+L = 1
2 5
3BV -2aV. = 10
10
V —
T (35-2a)

(Voltage Division)

. = (8/2)V, into equation (1), we get
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 3

LA Sol.
1£ P :
a”* /_>\ Loop-1 |
N !
< 3i S
2V, < -3
x 29:; + L 'S 6Q
V. €19 |
_< é
3A i
10A
b Q cl.--~
A
D)
O/
5V =
Taking node ‘C’ as reference,
KCL at node ‘a’:
I1+3 = 3i+1i
KVL in loop-1
2i+5+6/ =0

Solving equation (i) and (ii), we get

05A

~.
Il

LEN Sol.

Transform A to Y the circuit can be reduced as below,

1Q
AAAA
VVVy

2Q

2A

From balanced bridge
Network can be reduced to

< <
< <
0 O
< <
2A 202 =20
< <

Total resistance across current source,
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4 Electrical Engineering e Electrical Circuits
4x4

R, = 2+ =4Q
e 4+4

Power delivered by current source, P

PR, =2"x4=16W

T4. [(9)
10Q
AAAA
__________________ vy.v_v________\’
I I
e S 19 !
': as- Q ? —7<= MW c
‘\___‘\T_______\_J_____J:Z_::/' I
| 2A ;
\
12V 9 <VUX @ 4a
I
V=A+B (1)
At node C;
4 =1+1, (i)
KVL in loop-1,
-12-I,+L,+V =20
V-1, +1, = 12 (i)
KCL at node (b),
2+1+1, =0 . (iv)
From equation (ii) and (iii),
I = 4-1,
and V+L-4+1, = 12
2, = 12-V+4 (V)
From equation (iv) and (v),
2+I+6—K+2 =0
2
v
10+7/-—— =
5 0
V =2I+20
A=2 B=20
LIEN ()
49;
v, c’ v, 1kQ
100 kQ
_ 5525 kQ — 10V
i <
10V .|.
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KCL atnode V/,

From equation (i) and (ii),

and

1N ()

Transform current source to voltage source,

Applying KCL, at node V/,

Current,

then,

Vi+8 Vi=14 V-1
+ +

Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 5
i+49 = ﬁ
25
V
50i = —L (
P= o (i)
) 10-V .
= (i
"7 00K W
10-Y V
50x 1= L
100K 25
1 %
—(10-V) = L
ok 10-W) = o
(2K)
10-V, = 5
10 = 81V,
10
= — volts
Vi 81
10-12
i = 81
(100K)
(10_;_‘3
V, = 10-1Kx~—2%x49
100K
= 5.16 volts
6 Q V. .
AAAA . !
\AAAJ
il £
20 14V 402 VY,
T4
2 =0 8V 8Q
Vi, =2V + i}
i = —\/1_1=1A = v
4
y
Vi = —x4=1V

[@ Copyright
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6 Electrical Engineering e Electrical Circuits MBDE ERSYH

VA (a)

o

A
Vg oD v,

2A <D

IS+
AAAA
vy
o
©
&
R
AAAA
\AAAJ
w
©
<
>
&
AAAA
yyvy
©
e}

By KCL at node 1,
Vi, Y,
3

< ©]
Il
N
~
<

I
Il

By KCL at node B, 2+2[ = —=+5

2+2(3) = =2+5
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Steady State AC Analysis

) Detailed Explanation

2 ;

Try Yourself Questions

LM N Sol.

10 160 sy,

+
20.0° <~) J

AAAA
VWY
N
©
()
W
<

—
From given data current in 16 Q is equal to zero, hence
/1 1290 20
vV, = 20£0x — =20 =—=/45°
! i Jozas 2
20
V1 = V2 = ﬁ4450
v.=2v, = 229 450 - 203145V
s 2 \/é
C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




8 Electrical Engineering e Electrical Circuits MBDE ERSYH

aa

VA (b)

1F
II ~
SV 10 sint
1 1
X. = —=——
7 wC  1x1
Xo=1Q
using superposition principle,
(i) For5Vsource
In steady-state, Vo = 5V
10 -1 Q
—MWW———{|——
VC1
fe——
L
5V
(i) For 10 sint source:
1Q -1Q
—WW———=——=—
VC2
fe—
(~)
-/
10 sint
10
co 2 x?
Now, Vo = V3 +V3, = 5% +(5) =/50 =7.07V
LN (c)
I = 4.24sin(500¢ + 45°)
P = 180W, p.f.=0.8 lag
Power dissipated in resistor = P = 12 xR
2
180 = [ﬁj xR
V2
R = 20.02~20Q

[www.madeeasypublications.org MRDE ERSH © Copyrigha




Detailed Explanations of Try Yourself Questions

:ESE + GATE 2027

T4. [6)]
1
12
. X 3Q
B T—j4g
V = 50.£30°
I = 27.9/578°
2, = Yo 08" 45, o780
I 27.9/£57.8°
= 1.8£-278°Q
L B D
Zo Z 5 3-j4
1 1 1 3+/4
= —+=+
1.8.27.8 Z 5 25
1 1 1 3+/4
Z 184278 5 25
Z = 5£-30°Q
LEN Sol.
10V
AV N B _l
{(s)
2 4 6 8 10
4V 4----
Rmsvalue = | —[f(Ndt)| =] [2@)-d)
_TO 1 0
_1 2 4 6 8 10 12
= ﬁ{£100dt+£16dt+£4dt+£0+£100dt}
= ﬁ{100><2+16x2+4x2+100x2}}
= ﬁ(440)} =44 = 6,633 unit
(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




10 Electrical Engineering e Electrical Circuits MBDE ERSYH

LA (<)

Given redundant network can be reduced as,

. Wt
22-30°(3) 440 u

Veq g 1/50 H

V.

it = -2

g Xt

i(h) = 2Jf—2/2=\/§4—45

i,(f) = 1.414 cos(100t-45°) A

VA (a)
Current, i(f) = Cw
at

For 0<t<05s, V) = 30RV

i(f) = 20 x 1076 (601) = 1.2 tmA
For 05s<t<1s Ut = 30(t-1)?

i(f) = (20x 10°6) [60 (t—1)] = 1.2(t— 1) mA

[www.madeeasypublications.org MRDE ERSH © Copyrigha




Transient Response

) Detailed Explanation

2 of

Try Yourself Questions

T1. (@9
. L 20
For the given circuit, MWW
t=00 < > 1
6A D ?{ Seo 49%; 1F=R
For t< O; at
2Q
Steady-state: AMW——
10)
> > ot
6A =60 240 0C V(0)
® = il
6
I0) = ——x6=-3A
12

and Ve(0) = -12V
after closing switch at t = 0, the circuit reduced as:

20

AVAVAVAV +

10)
- - V,(0)=-12V
GACD Is.c. 5; 4Q
=~C=1F
107 = 2_gn

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




Electrical Engineering e Electrical Circuits

12
LA (c)
o
10Q
zog§§ 12F== V=20V
<
40V T
Suppose at time t = 0, the voltage V' =20 V
The circuit can be reduced as
11 12
! — V=20V
10 Q T V=2
2003
40V T I S.C.
at t = 0%,
1= 2_qa
20
and I = 40-20 5
10
L, = -1A
Current flowing across capacitor at t = 0%
av av
C— = —]2 or |—— =2V/S
dt f=0+ dt atf=0+
LN Sol.
From given data,
w(0") 10
i(0%) = =—=10A
©°) L 1
at t = oo
20
MW 10/3A
220 220
10V 1) T 5
. 10
10/6 (=) =5

MRDE ERSYH
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027

~.

~

a2
|

= [i(0%) ~i(e0)] € + i(eo)

3t
i) = [10_2} o 1410 Z[167+(8333) A,
6 6

()

At at t < 0Q; the circuit is behaving as shown in figure,

6 Q
A
o—o W\

i(0)=0
+

0.C. 2F V (0)=10V
[o]

Yyvy

30v<:) 30 =
-

i(0)
At t> 0; now here we can find,

0; V(0)=10V

b 6 Q
o ﬁﬁ’v&
i(f)
< — 10V
12VC:) S3Q
~2F
i(?) = 0
and V(o) = 4V
VD) = Vo) + [U0") - U)] &7
Here, T= R, C=(6l3x2
= 2x2=4sec

V() = 4+[10-4] e =4 + 6el/*

. av dl4+6e7/4
lC(t) = —CE = —CX|:¥:|

_ —2><§-e‘”4 - _3pt4 A
4

LEN (b)
At t=0"
3Q
AAAA
VVVyv
AAAA AAAA
\AAAJ vyvvy
< 3Q 3Q <
-<
195: =:1Q

12\/(%) KOW

13
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14 Electrical Engineering e Electrical Circuits MRDE ERSY

i(0) = =—=3A
Heq
i(0*) = i(0)=3A
At t=oo;
Transform AtoY;
4A
10 10 L
10 S10
10
12V o
10 () =2A
i(=) = 2A
_Rt
i()) = [({(07)=i(>)]le L +i(o)
i() = (83-2)e3t+2
i(h) = (2 + e3HA
LN Sol.
49_2S(S+2)
Hs) = ——
S
Initial value = Lims-F(s)
S—o0
25
f0) = LimSX3€"+2 i 4g25(51 )
S—oo S S—o0
_ Lim 4(s+2)
o 1+28+@+@+
2! 31
43[1 + E}
= Lim s
s {1 225 232 }
S| —4+2+—+—+.....
s 21 3!
_ 4[1+0] _ 4 0
[O+2+c0+o0+....... ] oo
—2S
Final value, flo) = LiMms-F(s)= L/.ms><49—(s+2)
s—0 s—0 S
= 462x0(0 +2) =8¢0 =8(1)

=8

[www.madeeasypuincations.org MRDE ERSH © Copyrigha




MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 15

VA (d)
The series connected capacitors can be replaced with an equivalent capacitor as shown
v,(0) = 20V
Co = (80)49) _yq,, +_T_
30 +45 30V == 30 uF
V() = v.(0)+— [Lityat .
ST TG0 - V=G,
—ve sign is taken because current flows from —ve to +ve polarity. ~
1 10V == 45 uF
v(l) = _ ; +
) = 20 c [ itat 1’
1 t. —6 2.5t
= —-— | (900 x 107°)e =~ dt
18x107° IO ( )
_ . 900x10°%[e28]
= 20- 5
18x107™ | 2.5 |

= 20 + 20 [e250- 1] = 20 25!V

[@ Copyright MRDE ERSYH www.madeeasypuincations.org]




Graph Theory

) Detailed Explanation
of

Try Yourself Questions

"

T1. {(9]

B

Dual of the given network is

U Dual network

A B C

[www.madeeasypuincations.org MRDE ERSH © Copyrighg




Network Theorems

Detailed Explanation
of

Try Yourself Questions

T1. [C)]
50V
S NRE 3
100 V ) 1230 Q 2A: 260 Q 4A
o B
Vg = 50+ 100 =150V
For Ryg:
R, = O
o A
s >
S6Q S6Q =—Ry;=0
0B
vV
then here, Iy = 2=
RAB

Therefore, norton’s equivalent circuit between terminals A and B does not exist.

LA (a)

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD




18 Electrical Engineering e Electrical Circuits
To seperate peal and imaginary,
R(jwl) R-joL Rw?? R’oL
Zs = —— X — = +J
R+joL" R-joL R’ +0’l® " R®+0°
From maximum power theorems,
Z = Zg
1 Rw?[? R?wL
oC R 4+0’? T R+
Compare real and imaginary part on both sides
212
R + oL
o Rl
R? w’L
LN Sol.
Case-1: To find ()
10Q J>
Zn = 10Q
50 T
(5+ /10) (-j10) ,
"= T5.10-/10 /
Case-2: To find (V,;,)
Vin
j10Q l
50 Vi, — j100 Q 10290°
+
250.0°
=
V=20 Vi _ 4000
5410 -j10

Vth

(100 - j300) V

[www.madeeasypublications.org
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 19

From maximum power theorem,

Z,=20-j10
V,, = 100 — /300
Z = Zy
Z = 20+j10
[1An2 2
Current, ; = N1007+300°
40
P, = i’R =i*x20=1250 W
T4. (4]
o A
8 kQ
I 0.01 VAB<1> <1> 801 E§ 50kQ Vg
2V 1
Loop-1
o B
Vig = V4, =50K x 801 (1)
KVL in loop-1,
2+Bx)x103+001x V,z = 0
2 = 108 [87+ 0.01 x 50 x 801/]
2 = 103[8I+ 40!]
= 2 = 48Ix10°8
2 ;
I = —
48K (W
2
Now, Vo, = 50K x80x =166.67 V
™ 48K
LEN (b)
From the given network,
1,=10A ,=0
+ ?'—T
20V v, v, 5V

[@ Copyright MRDE ERSYH www.madeeasypuincations.org]




20 Electrical Engineering e Electrical Circuits MBDE ERSYH

I, =0
V; 20

Z, = 1_1=ﬁ_
1

Z, = ﬁ= > =05Q
I, 10

For areciprocal network,
Zip, = £,4=05

For the given second network,

T6. [(9]
Combining the parallel resistance and adding the parallel connected current sources.
9A-3A = 6A(upward)
3elleQ = 20
14V

6Q
—WW—C )
2Q

O

10Q 8V

6A

[www.madeeasypublications.org MRDE ERSH © Copyrigha




MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 21

Source transformation of 6 A source

60 14V

b
10Q 8V
LA (d)
001V,
AN
N
600 Q
——=> MW _'T a
31
b X P
1500 = 3000 v,
< < l
AW ; —ob
9200Q *

For V,,across aand b,
I.=0;asO.C.
Now, circuitis reduced as below,

. o a
+
< <
150 Q < 900 Q S
L < V

yVvvy

V. = -900x0.01 V.
Only one case is possible,
ie. Voo = OV
For Ry,
Ry, = %
V.=1V

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




22 Electrical Engineering e Electrical Circuits MBDE ERSYH

0.01V,=0.01A
AN
N
3l I,-0.01
/‘_\ MW :
N 600 ©
15002 l (L+001) = 3000 K)
< < Loop-1
(21, +0.01)
AVAVAVAV
g0
KVL in loop-1,
1 = 600(Z.—0.01)~300(21_ + 0.01) + 900/
1= 6007 —6-6007 ~3+900/,
10 = 9001,
J 1
= = —
¥ 90
R, = 90Q
EEEE

[www.madeeasypuincations.org MRDE ERSH © Copyrigha




Forl,=0;

For 1, = 0;

LA A (a)
=

From equation (i) and (ii),
From reciprocal network,

Two-Port Networks

Detailed Explanation
of

Try Yourself Questions

V, = @x1, +KIL,)

V, = (2+ K) 1,
V. .
1—2 = Z21=(2+K) (I)
’
V.
Zy, = i?
V, =05V, +2I,
05V, = 2,
V. .
Z, = =4 (1)
12 L
Ly = 2y
2+K =4
K=2

C@ Copyright
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24 Electrical Engineering e Electrical Circuits MBDE ERSYH
LA Sol.
To find Z,,;
2
Zp = A
2l=0
For1,=0;
Ry, from port port-2.
Ry, = 1.732Q
Z,, = 1.732Q
L8 Sol.
Iy =for V, =0;
RiA:Alg h 2 Isc
\AAA + +
Ve=1V N) Vi y:[_11 _12} Vs Eé Ry
- = B
I 1 -1V
L~ [-1 2]%
L =V-V,
L =V, -V,
For V, = 0;
I = —1,=-V,
= _(Vs_I1Rs)
-V, = Vo + IR,
For V,=0; L =V,
then, =V, = -V + VxR,
Ve = V(1 +R)
yoo Ve 1
(1+R,) 2
Now, Iy, = -V, =-05A
LY Sol.
To find Z-parameters:
&
A4
f LI VYV e .
30
v, iz 10Q l/z
[www.madeeasypublications.org MRDE ERSH ©Copyrigh9




MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 25

we need to get;

V.
Zy = u , Zoy =7
I I
1 12=O 1 12 =O
then the circuit becomes,
V. = 101,
Z, = ﬁ=1O
I
and V, = V,-3x2[,
V.

1

V
For Z, = -2
14 =0
V
and Z, = 2
21120 21,=0
then the circuit becomes, \/<_>
V, = 10L; o ;
\/1 g MM 2
Z12 =3 I—=1O’ +T T_'_
2 <
% < v,
and V2 _ 1312 1 :>1OQ l2
v, N o
Z,of= E=13
10 10
then, 2 = b B
LIEN Sol.
. 16 Q 3
Given, (h] = 5 0015
Vi, =161+3V, (1)
I, = =21, +0.01V, (i)
From the given circuit I, = _Ve
| ’ 25 Aﬁ h 2
KVL in the loop: -10+41,+V, =0 Ty +
10_\/1 + ::
L= 10V _) v, [h] v, S 250
Substituting 7, and 1, in the equation (i) and (ii), - -

[@ Copyright MRDE ERSYH www.madeeasypuincations.org]




e Electrical Circuits

26 Electrical Engineering
5V,-3V, =40
V2 10_\/
- = -2 L1+0.01V,
( 25) ( 4 )+OO ?
05V, +005V, =5
Vi, =971V, V,=28571V
V. .
The ratio, Vo _ 28571594
v 9.71
- 10-V, _10-971_ 1070
4 4
1 .
Lo 0072 o074t
72 9.71
Ve = 2'8571=39.68.2£2
V 0.072
I,
1, =-0.11
LN Sol.
11
{A B}_ 3z 10
C D| | 1
— 4
34
VA (c)
M = KL L
For first transformer, M, = %«/3)( =%H
2
For second transformer, M, = EVBXB =2H
3s
2
o 1
3s 3s

@ 3S§H§38 @ G Vy(s)

i

By KVL for Loop 1,

Vi(s) = 9s1,(s)—3s1,(s) + 2sI,(S)
Vi(s) = 6sI,(s) +2s1(9)
Vi =2yl + 4,1,

MRDE ERSYH
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 27

We find, Z, = 6s
Z, = 2s
By KVL for Loop 2, Vy(s) = 2s1,(8) + 3s1,(s)
V, = £ Iy + 21,
We find, Z, = 2s
Z,, = 3s
6s 2s
[Z] =
2s 3s
Lk:¥ (c)
From circuit,
V, = 1004
and V, = -101,
Vi, =401, + /201, (i)
V, = 301, +501, -.(i)
From equation (ii), -101, = 301, + 501,
601, = j301;; I, =—é><l1
From equation (i), 100 = 4011+j20><(—éj11
100 = 501,
= I, = 2Z0°A
then, I, = —éx2A=14—90°A
EEEN

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




Resonance

) Detailed Explanation
of

Try Yourself Questions

"

LA N Sol.

For reactive power from source to zero.
The network is behaving as purely resistive.

Vo= Vit Y,
1 1 ER 3R
Vg = + LS ! :
R+X, R+Xc Zcosth) | | |
X = ol Xe=-i—&  x EZUR
oC LT :____T__ﬂ__:
y o= 1 t Y,
“ RtjoL 5] Y;
oC
J
_ R-joL _ ftac
- 2 2,2
R*+0°l® po 21 .
o°C
1
— H + R +j Q)_C _ (DL
R + 0?l? 2 12 =220 1 R + 0?l?
"l ol w?C?

1, (Y,,) = O; for resistive network

1

®C 3 ol

[www.madeeasypuincations.org MRDE ERSYH
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1 2 2,2 ( 2 1 j
—x(R+0Ll°) = oL| R*+——
oC ( o) w?C?

1

[R? + w?[?] =
0’LC

R?
o’LC

92{1— 21 =
w“LC

L
+— =
C

|
Il

or,

LA (a)

Voltage across ‘R’ is maximum.

QZO Vp_p
=
Vims = ﬁ \

When V,and V, are in phase opposition i.e. at resonance.
Atresonance:

Total impedance, Z=R=05Q
Current, I = 1ON§=£=10@=14.142A
0.5 J2

29

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




30 Electrical Engineering e Electrical Circuits MRDE ERSY

Voltage across capacitor, Ve =

£
|
ﬁ“ §‘~
~ O o

fL
Vo= 1 _1|=
¢ 1 < C ! C

JLC
- 10@1/02—5 =102 x 2= 2042
40
= =V
J2
LN ()
Ly (d)
O
2Q
e == 625uF
0.16 H
o
Atresonance,
_ |1 R
10° 4 .
) - = \10* - 156.25
\/0.16><625 0.16x0.16 V10" - 156.25
= 99.216rad/sec.
2,2 5 )
Zato=wm, = %ﬂq: o4 (99-216)2><(O.16)
=2+ 126=128Q
LIEN Sol.
(i) Atresonance;
eq eq /-_1’2 + 1 . F]’Z +((JJL)2
(wC) vo 1 IF_
—MWW—
Average power consumed,
P = \/r%SXGeQZ(ZO/\/EFXGeq + -
| )
20 coswt

[www.madeeasypuincations.org MRDE ERSH © Copyrigha




MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2027 31

1 1

. - —= = 0.5rad/sec.
-y, (resonant frequency) = JiC  Jaxi
2 2
Gey = +
“ . 4+(0.5% 4)?
(0.5x1)?
.2 . 2 _o50
4+4 4+4
2
p - %xo.5=1oow
(ii) R =R, = R=2Q
L=1H, C=1F 2Q 1H
—MWW——T00—
y
= = Trad/sec.
% JIx1 2Q 1F
—MWW———
(C—— 2 +
TP, (1) + ()=
(@) +(11j |\
x 20 coswt
_ 2+2_£
441 5
(20)° x 4
P=——=160W
2x5

(@ Copyright MRDE ERSYH www.madeeasypuincations.org]




Filters and Magnetic
Coupled Circuits

) Detailed Explanation
of

Try Yourself Questions

"

T1. (@9
[ 12.[0
In phaser domain, L= joL
1 1 .
C —=—+= —5- = — /160 kQ
JoC  j(10°)(62.5x107'9)
—j160 kQ
400 Q
JoL
Load impedance, Z = 400+ joL

Reflecting the secondary impedance to the primary side
_j160kQ  ZIn’

v.| 1000

S

@

o

For maximum power transfer ZL/n2 = Z;
/A 100 - j160 x 10° Z_= (100 -j160 x 10°
2 = (100-/160x10%) s = (100-j160 x 10°) Q
400 + joL , 5
2 - 100 + j160 x 10
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Comparing real parts on both sides of the equation,

400
— =100 = n=2
n
Comparing imaginary parts,
9L _ 160 10°
n
3
- L= 109Xy _6an
10
EEEE
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