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Chapter Basic Concepts
(Solutions for Text Book Practice Questions)

01. Ans: (¢)
Sol: We know that;

. dq(t)
i(ty= ——=
® m
dq(t) = i(t).dt
i(t), Amps
LS
4 ______ - - -
3 _____
Spsec

q= Ii(t)dt = Area under i(t) upto 5 psec
0

q=qil +qa| +qs|
:(%x3x5)+(%x1x2+(1x3)j+(%><1><1+(1><3)j
q=15pC

02. Ans: (a)
Sol:

8V sVZ R sv320 - 8V

Applying KCL at node ‘b’

03.

Sol:

04.

Sol:

Ans: (a)
The energy stored by the inductor (1Q2, 2H) upto

first 6 sec:

Etored upto 6 scc - EPLdt - Z'VL(t)iL(t)dt
- j (L%j(t)} dt
=i(2[§ (3t)} x StJ dt+ I(z[%(@} x 6} dt
+j[(2[%(—3t + 18)} x (<3t +18)Jdt

2 4
=[18tdt+ [0 dt+j(—6[—3t+18] )dt
0 2 4

=36+0-36=01J
(or)
Estoredupt06sec = EL |t:6sec
1.4
= L))
2
1 2
=—x2x0°=0]J]
2

Ans: (d)
The energy absorbed by the inductor (1Q, 2H)
upto first 6sec:

Eabsorbed = Edissipated + Estored
Energy is dissipated in the resistor

Edissipated = '[PRdt = J.(l(t))2 R dt

[+4=4 [ 2 4 2 F 2
= —oa =30 x1dt+j(6) x1dt+j(—3t+18) x1dt
0 2 4
And Sy : Lo
R = j ot> dt + j 36dt + j (9t> +324 —108t)dt
=  R=20 ‘ ? !
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=24+72+24

=120J
Edissipated =1201J
And E

stored upto 6 sec = O J

Eabsorbed = Edissipated + Estored

= Eabsorbed =120J+0J=120J

05. Ans: (a)
Sol: Point (=20, 0) = V=-20V and [ = 0A
Is — > 0A
—»- o A
Is +
+
Is (D IRs SRy y=_20v
o B
ByKVL:> IsRS—VZO
= ISRS +20=0
= IsRs =20V ........... (1)
Point: (0, -2) = V=0V and [ = -2A
Is A
- o{r li=1=—2A
N
Is (D 0V =Rs V=0V
B
=1
= =-2A
Substituting I in eq. (1)
Rs=10Q
I A
R
AV
2A(Y 10V 10Q
() 10Q K
1A 1A

e |

From the diagram,;

I=-1Aand V=-10V

06. Ans: (a)

Sol: V4
* linear
* Passive
-1 —>|
0 * bilateral
-V
07. Ans: (b)
Sol: +V
* Non linear
* Active
- 0 ! * Unilateral
-V
08. Ans: (e)
Sol: Z,
+5-4
f * Non linear
. 0 ! * Passive
—1 3
* Unilateral
-V
09. Ans: (¢)
Sol: tv
* Linear
- 0 >1 * Active
* Bilateral
-V
10.
Sol: T
Vi

@/ x
M
2V X 4v
) E

(€))
6V 8V
K

+

AN

_V;

¢l @ ‘_°V|
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Network Theory

()ByKVL=+10+8+E+4=0

E=-22V
2)ByKVL=+V;-2+4=0
V,=-2V
3)ByKVL=+V,+6-8-10=0
V,=12V
11. Ans: (d)
Sol: 30 ,o
% M
I
5V = CDIA —_— 2V T = 3v

Here the 2V wvoltage source and 3V voltage
source are in parallel which violates the KVL.
Hence such circuit does not exist. (But practical
voltage sources will have some internal
resistance so that when two unequal voltage
sources are connected in parallel current can

flow and such a circuit may exist).

12. Ans: (d)

Sol: 1 _i ( Im— 16 vlj
120 in- g >

= __SOIin
7
V. =-7.143 1
13. Ans: (¢)
Sol: 19 v=12v 4A
o 12A
—_ + +
Vi=20v — 12v 210 12v {4 [%J =4A
% oV
By nodal =
V-20+V-4=0
V =12 volts

Power delivered by the dependent source is

M Pae = (12 x 4) = 48 watts
+ 7 +
L) v Ee Vi2q § Vou
_ 14. Ans: (d)
Sol:
Applying KVL, 051
V, 16V, <
-V, +12| I, ——L|+2[ I, ——|=0 I
5 5 > AW
20
12V, 32V,
~V, 121, 42l 22— BN
5 v G) § 20
49
141, =V,
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15.

Sol:

051

Y —

v©

20

Applying KVL,
= V+151+21=0
=>V=-351

Ans: (¢)

10Q Vz

o

AW |11
80 |

By using Nodal Analysis
V, +15

2V, =0 > V,=1V

By using nodal Analysis at V, node

v, +15

-2=0=>V,=+21V

18

Lo
Vi

.||||7

ByKVL:>1—i1—i1=0
i; =0.5A

By KVL = —i,—i, +1 =0

i=0.5A

By KVL =V, -05+2+0.5-V,=0
Vo=V +2V

17.

Sol: As the bridge is balanced; voltage across (G) is
“OvV”.
By KCL at node “A” = — [+ 5SmA + SmA =0
Is = 10mA

18.
Sol: Given data:
Vr =5V and V¢ = 4sin2t then V|, =?

S
. Cdv, d .
i, = = — (4sin2t) = 8cos2t
dt dt
By KCL; -1 -2 +1i+i.,=0
ip =3 — 8cos2t

¥ ace
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@ ACE 6 Network Theory
We know that; Note: Since no independent source in the
di, d network, the network is said to be unenergised,
VL=L—— =2—(3 — 8cos2t) »
dt dt so called a DEAD network™.
— 2(~8)(=2)sin2t The behavior of this network is a load resistor
Vi = 32sin2t volt behavior.
By Nodal =
V-21
19. -1, + v L=0
Sol: V=7 Ifpower dissipated in 6€ resistor is zero. 4
10y, 60 B2 v, 50 3V =8L
— MW —— W — R AV
— 0A Ry=—=-0Q
q
I, 3
+ +
2020V (=) gile §SQ (~v
- % 21. Ans: (a)
Sol:
Loy
Pso =0 W (Given)
=1i.,.6=0
= i0=0 (Ve =0) R; R —V
NizVy _.Vz =0, Vi=V,
6+ 38
By Nodal =
v, -2020° 'V,
%Jrj—ll-i-O:O Apply KCL at Node — 1,
[=Ixitlgs=1+1=2A
Vi=10~2 245°=V, e
Apply KCL at Node-2,
By Nodal =
14:—12*12—2—2:*4A
0+, V2oV
0 22.
V =2V, =2(10+2 £45° Sol
ol:
-~V =20~/2 £45°
20. Ans: (d) v e llezA ) /\/Zl
Sol: r--- . —_— MW N
| 3F Zs
; b Ze F [
v 1 ZORON ]
@ §4Q A Z,
| Fig.1

v ace
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Z.Z, 23.
Ly=Znt+Zp+ 7 Sol: Z,,=?
C
a
LYy 1
| = 20
Lot s As Ao
s 2s 1 Eh
3S Zab = |_| |_|_|
\% 20
1 1 20 e
7= ——; C=-F
. 1) 3 b
3 Since 2 x 4 =4 x 2; the given bridge is balanced
one, therefore the current through the middle
(1} [1] branch is zero. The bridge acts as below:
A4 1 1 2s )\ 3s
Z,=Zy+Z +—2-=—4—
2 B C ZA 2 S 3 S (lj a a e—
S 2Q 40
1
Zz = C=1F
S 1) L= Loy = § § Q
3
Zy=7p+Zc+ —AZC 20 1o
Zy be_ |
b e
:l+i+g 7 :4X8_§Q
s o3 (1 P 448 3
2s
1 1
Z;=—— ;C=—=F
S lj 2 24.
2 Sol: Redraw the circuit diagram as shown below:
a
1 / :
EF F 3Q 3Q
3 30
d C +«— Ry
I I 3Q 1Q
1F
b
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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Using A to star transformation: 26. Ans: (b)
a Sol: The equivalent capacitance across a, b is
0 calculated by simplifying the bridge circuit as
a shown in Fig. .1 [ C=0.IuF]
1Q a o a
10 10 \A
d c “—Ru R
44 c d
3
30 10 N
b v
bo b
b Fig. 1
4 7 ao
“Rp=1+—=-0 §
3 3 0.1pF 0.1uF
c d
25. «
Sol: On redrawing the circuit diagram 0.1uF v 0.1pF
B e b
h 0.1x0.1 — 0.05uF
0.2
A a
R or 3R or 100R
o | 0.05uF
R ) =
B A 0.05uF
R
- R R R or 3R or 100R
— |
A MW
R Cab =0.1 },LF
R . . .
AB Req Note: The bridge is balanced and the answer is
easy to get.
As bridge is balanced, R, =R
27. Ans: (a
So Rup = RIR= RIR = R/2 @)
Sol: Consider a A connected network
B
> >
_ R g § Req
A LI
3z
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Then each branch of the equivalent Y-connected 51 1-31 ) ]
— = = 10i=1-31
7 4 8
impedance is = —3
13
28. Ans: (a) 3 3 13
Sol: Network is redrawn as 4 4 13 52
. |
ae—WWy 30. Ans: (a)
Sol: i, 60 v 40
lzeq:> l§ § Req *
1
be AW —10V E 20 2iy
R, T
R, =1+1+—
1+R,, '
Applying KCL at Node V
s R, :2+2Req+Req 2. O 0
1+ Req 1+ Req 5 y =0
RC(1+R;=2+3RCq 1X=V+10:>V=6ix—10
Riq -2R, -2=0 Put in equation (1), we get
R :(1+\/§)Q 3i,—5+1,—-2.5+,=0
h 5i,=17.5
i, = 1.5A
29. Ans: (¢) V=_1V
Sol: Applying KCL V-2i, -1-3
Idependent souce ~ — . - . = -1A
Ipaso=21+1=23i 4 4
Tppsa=(1 -3 i) A .. Power absorbed = (Lsependent source) (21x)
' =(-1)(3)=-3W
(1-31) 1/8Q2
> n WW— 31. Ans: (d)
LoAQ_ {120 Sol: Vo =7
T AW °
V 31 72i oA
1A Q) 250 v,
3A
Applying KVL in upper loop.
(l—3i) L3 By KCL = +2+3=0
- Tyt =0 +5%#0
8 2 4
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@ ACE 10 Network Theory
Since the violation of KCL in the circuit ; 34. Ans: (d)

physical connection is not possible and the

circuit does not exist.

32. Ans: (b)
Sol: Redraw the given circuit as shown below:
.t
3A<D 15V §SQ Vo
+
}3A
;A HA 4
By KVL =
-15-V,=0
Vo=-15V
33. Ans: (d)
Sol: Redraw the circuit diagram as shown below:

Across any element two different voltages at a
time is impossible and hence the circuit does not
exist.
Another method:
By KVL =
5+10=0

15+0

5V <i> (1 10V

ov

Since the violation of KVL in the circuit, the

physical connection is not possible.

Sol: Redraw the given circuit as shown below:

By KVL = =
-10-10=0
-20=0

Since the violation of KVL in the circuit, the

physical connection is not possible.

35. Ans: (b)
Sol: Redraw the given circuit as shown below:
By KVL =
10-10=0 I
+
Y 10\/(4_) 10 4_) 10V=5Q
KVL is satisfied —
10
Isio=— =2A
5Q 5
ISQ =2A =
36. Ans: (d)
Sol:
20y, 20
MW +—— W\
1L —_—> _lé ) _
4V 20 2y, —"—+ 2V
Fig. 1

The diode is forward biased. Assuming that the
diode is ideal, the Network is redrawn with node

A marked as in Fig. 1.

Apply KCL at node A
4-vy, _Vy | Vot2
2 2 2

v ace

India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams

online

Enjoy a smooth online learning experience in various languages at your convenience




@ACE 11

v
NW22H.”  Engineering Publications

Postal Coaching Solutions

3vy _

1
2
2
Vo :EV
(Here polarity is different what we assume so
-2
V,=—V
3
37.
Sol: The actual circuit is
?a
20 20
20 10

°b

o

2AN) 20

WW
N
o)

MWW

&)
NS
>

WO W2 @

20
NG §1Q
(2)4v
= - 4V
20
3
oc.’® S %Q b
b
b
38. Ans: (b)
Sol: 10Q
AW
-20V + -
5Q 10V
ov — +
T 2A
— 5V
T
Voltage across 2A =10+20+10-5
=35V
.. Power supplied = VI
=35x2=7T0 W
39. Ans: (d)
Sol: v, 10
AWV
Vo
6Qv VO o,
+ v, -
12V

§12Q

O b
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@ ACE 12 Network Theory
Applying KCL at node V
V-12 V
+—=-V,+V,=0
6 12
vV Vv
=>—+—=2=V=8V
6 12
S V= 4V
Applying KVL in outer loop Vi
s VHI(Vy) Ve = 0 P4 = (12 x 3) = 36 watts — absorbed
- 0 ab —
V.=V _V.=8_ =4V Psy = (6 x 6) = 36 watts — absorbed
ab — VYo O—/F ™
Psy = (6 x 6) = 36 watts — delivered
Pyq = (12x6) = 72 watts — absorbed
40. Since Py = Paps; Tellegen’s theorem is satisfied.
Sol: By KVL
=Vi-6-10=0 "
Vi = 16V S .l 0
ol:
Py = (8 * 2) = 16watts — absorbed Vs Vo MWW— .
Pax = (24 * 2) = 48 watts delivered - 2
o
P3q = (6*2) = 12 watts — absorbed 3Q 2y, 16V+ @ 4V,
Piov = (10 * 2) = 20 watts — absorbed - +
vi(4)4A
" 2A i < <
6V+ 10 . By Nodal =
v ] doa 24V (DZA Yy VAW
10V - 3 20
S5V
- 0A $2A — =4-2V3...........l. @)
By KVL =
=16+12+
48=16+12+20 V, _ 2044V, =0
48 =48 W
S5V;=2[=0.............. 2
Since; Pge; = Paps = 48 watts. Tellegen’s Theorem B 3KVL @
=
is satisfied. Y
v=Vv; 3)
41 Substitute (3) in (1), we get
Sol: By KVL in first mesh V3:f—4 ;Vy=V+16= %+16:21;976V
=V,-6+6-12=0 7
24 60
V=12V V,=— Voltand1= — A
P12y = (12 x 9) = 108 watts delivered 17 17
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43.

Sol:

P3q = 0.663W absorbed

P4o = 64W absorbed

Psa = 69.64W delivered

Pyq =24.91W absorbed

Psvz = 19.92Wdelivered

Since Pye; = Paps = 89.57W ; Tellegen’s Theorem

1s satisfied.

Ans: (a, d)
— For practical voltage source Vs is connected

in series with its internal resistance Rg as

low as possible. Forideal V.S = Rg=0Q

— For practical current Ig its internal resistance
Rs connected in parallel as maximum as
possible. For ideal C.S = Rg=o Q

Any element connected with an ideal current

source is not effect.

Any element connected in parallel with an ideal

voltage source is not effect.

w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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Chapter > Circuit Theorems

01.
Sol: The current “I” =?
1Q
AW
1Q 1Q
+ Vo 0
IV_— 1A
A
- I
1Q 1Q
By superposition theorem, treating one

independent source at a time.

(a) When 1A current source is acting alone.

2Q
b

Since the bridge is balanced; [, = 0A

1A<D 1Q§

(b) When 1V voltage source is acting alone
1Q ; \

AV n—
— Iz
1Q

I,=0A
Since the bridge is balanced.

+

(c) When 2V voltage source is acting alone and
apply Reciprocity theorem, interchange source
2 volt and 1 Q positions.

Excitation

= same
Response

I3T§2Q 1Q glﬂ

2v(®) 10 %Q

2
L= — =0.66A
3
By superposition theorem; [=1; + I, + I;
[=0+0+0.66A
I1=0.66A
02.
Sol: 20 10
—WW MW
e d

10V i)

N)3a <i 2i

ix=7?
By super position theorem; treating only one
independent source at a time

(a) When 10V voltage source is acting alone

20 1Q
—VWW AW
e
Ix1 J

10v()

2iy

I+

|

By KVL =

ace
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10 — 2ix —ix; — 2ix; =0 For 120V > V,=50V
ixl =2A 105
For 105V —» V,=—-x50=43.75V
120
(b) When 3A current source is acting alone 60
2
0 10 V,=120V=>TR;=60W = 1= | —
AMAAV—Y AW, Ry
1o For Vg=105V
[ ]
. 2
« @31 D2 py= 105 00} g =450W
120\ R,
By Nodal = 04. Ans: (b)
v (V-2i ) Sol: It is a liner network
E -3+ %: 0 .. V4 can be assumed as function of iy, and iy,
3Vl =6 oo ) Vi= Al +Bi,
And 80=8A+12B — (1)
i,= ;VDVZ—Zi 2(2) 0=-8A+4B —)(2)
2 From equation 1 & 2
Put (2) in (1), we get A=25 B=5
o 3 A Now, Vx = (2.5)(20) + (5)(20)
x2 = T
5 V=150V
By SPT;
itia=2 _E | Z 05. Ans: (¢)
Jav Sol: »
\%
iy = 14A Fo > 38 T, o,
03. 2A T 5V =0
Sol: R, i, =3A o

]

Resistive "

T | Moo | BF
Lo

R;

P, =60W

For120V —>1,=3 A

For 105V — j, :%x3:2.625A

0.C. S.C.

For finding Norton’s equivalent resistance
independent voltage sources to be short circuited
and independent current sources to be open

circuited, then the above circuit becomes

1Q 0O.C. 3Q S.C.

r/\/\/\/\,——o — AMN—eo—e— 2
1 40 §

L .

—SRy=3+4=7Q R

v ace
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06. Ans: (b —41
(b) 2, +L1-1=0=2v, = =4
Sol: 20 10 3 3
2 o—MWM—————— W
+V, - -21
| L =>V,=—
=) slQ 2V, 3
b o .‘.V=VX+V1=2I+(—%]
Excite with a voltage source ‘V’ Al
a 1 2Q Vi 12V, - 3
: TV 41
L - =>V=—
\% @ =10 3 3
L. V_4
b =>==-0
I 3
4
Apply KCL at node V; S Ry= 2O
— I+ & + u 3
1 1
=2V, -V,—-1=0...... (1) 07.
Sol: 3Q
Apply KCL at node V, —A\WW i
Vz — V1 Vz
2 14 2492V =0 Ay 1 - ~
1 3 10040_(9 —-i1Q §JIQ §J4Q Vin

2V, -V, 42V, =0 ...... ©)

But from the circuit,
Vi=2l....... 3)
Substitute (3) in (2)
=2V, -V, +Hl=0
4V, 2V, +81=0

Here j1Q and — j1Q combination will act as
open circuit.

The circuit becomes

3Q
From (1), AMW— J:
2 Vl = V2 +1 +
S AV, —(Va+1)+81=0 1002y _<~> § 40 v,
=3V, +71=0
71 o
=>V,=——
~100£0° xj4

Substitute (V5) in (1) th 3+j4
v [~ 120 = 80£36.86° V

b3
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08.

Sol:

Thevenin’s and Norton’s equivalents across a, b.

v 2V _2x25
T
ve=tov, 2V Vaip <o
s a

15
Isc=—A
SC 2
V 150
Ry=—S=—"" =20Q
AT A S (1) S T
5 —
2
Vo (V_Vo =0 ) 200
5 5 4 —MWW——ea °a
2V 15
V= (?] ........... 3) 150V %) = > D §2OQ
2V V, .
e T P @) ———b b
5 5
Vo (VU V
5 (10 5 B
5 Sol:
VDR: V,= Vx
243
Solve eq (1) and (2) & (3)
V=150V, V=100V
Q A% 5Q
s A a
+ Super nodal equation
\Y4 + p q
2Q 10A X
§YX ( 4 j L0V Ve —i,0.2iy + iy 1= 0
I1=1, +0.8%,
o b
A\
—L_OV VZSOib;ib:—
80
\Y A\
—=10+— =0
5 5 - Inside the supernode, always the KVL is
ﬂ ~ 10 written.
5 By KVL =
V=25V 100i, + 2i, — 80i, =0
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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. A
Q% N (3+4)
50.5 1002£0° (~) éﬂ R,
L b
_ YV, 08xV R, = [3+j4 = 50 ’
v ! D)
TN :
I 102 100 P=If > Ry
Prax =125 x5=625W
=30.5Q. o Poax = 625 watts
R]_ =50.5Q
11.
Sol:
10.
0 10Q j10Q
Sol: Vg /\N\/\'—W—’l
60 80 BQ 60 _
AR AM + 150
100£0°(~)
* * + - Ry
+) 110£10° Van 90.£0°(~)
The maximum power delivered to “R” is
Ry = R2 + (X, +X,)?
By Nodal = Here Rg=10Q ; Xs=10Q & X =—-15Q
Vo 1020° Y, 90£0° Ry = /10 +(10-15)’
(6+8) (6+j8) (6+38) (6+]8) R, =550
2V =200£0" = Vi, = 10020, o 100.20°
Ry 10+ j10— j15+55)
2
Poac= |1I°.5v/5 = 236W
j89§ §J8Q [
I}m ;21 100 100
6Q§ § 60 ol:
+ - Xc
100£0°(~) I
, , . - 10Q
R = (6 +j8)]|(6+)8) = (3 +j4)Q2
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13.
Sol:

20£0°

The maximum power delivered to 10Q load
resistor is:
Z;. =10 —jXc =10 +j(—Xc)
XL =-Xc
So for MPT; (Xs+Xp)=0
10 - Xc=0;
Xc=10
_ 100£0° B
C (10+ij10-j10+10)
Poax = |I'RL = 5%(10) = 250W
Poax = 250 Watts

5.0°

Ans: (b)
10 o a
1901
+ Vo —
VGJ) - jlQ 1 v 7

. . b
For maximum power delivered to Z;,

Z = Z:h

10 ix i1Q (1+Vy) a
— W70 -1
T Vo - A :

=V =V, H1(1+Vp)
= 0.4 —j0.2+1(0.6+j0.2)
V=(0.2+ 0.4)V

S Ly = % =V =(0.2+3;0.4)Q
L= th =(02-504)Q
14.
Sol: —i5Q a
— :
+ 15Q
50£0° 9 Vi
i V43
50
- b

The maximum true power delivered to “Z;” is :

50.0°
Vo=|——"—"—"
(— B+35+5
Zyn = (39)II(5+35) = (5 55)Q

](js +5) =50/2 £45°

Zw=(5-5)
4L

5042 £45° 9

Zi=Zy = (54j5) Q

b
0
504/2.2/45 5 J3s450

L -jl Y _
1x—(1+V0)><1_j1_(1+V0)(0.5 j0.5) G—i5+5+ )
But P=I’5=]5v2|* .5 =250 Watts
Vo =i . Prax = 250 watts
= (1+Vo) (0.5 —0.5)
(-19) Vo= 1+Vo 15. Ans: (¢)
=Vo (-1 §-1)=1 Sol: 3
1
V,=———=-04+0.2
—2) w® e _ET

Applying KVL
+V,-jl1+V,)+V=0 B

w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert

online

Affordable Fee | Available 1M |3M |6M [12M |18M and 24 Months Subscription Packages




Network Theory

& ACE 20
Maximum power will occurs when R = Ry —rO—I
=R=1Q N
a E v |
~ R
S0 Sol: For, E =10V, I=0A then V =3V

A

a(®

current passing through ‘R’

I[=1x ! =1

1+R

;P=FR=(

2
1 R =
1+RJ

1+R

1

16

=(R +1)*=16R

=R*+2R+1 = 16R

=R~ 14R+1=0
=13.9282Q or 0.072Q

From the given options 72m(2 is correct.

16. The network ‘N’ shown in figure contains
only resistances.

E =10V and 0V

I=0A and 2A

V =3V and 2V respectively.
If E =100V and I is replaced by R = 2Q), then

determine V.

—oa
+
E=10V N V=3V
b

Fig.(b)
Voo = 3V (with respect to terminals a and b)

For, E=0V,1=2A then V=2V

N
N v=2v(1)1=2A

Fig.(c)
100V, and I is replaced by

Now when E =
R=2Qthen V="

EHMV({% N \% R=2Q

When E =100V,
From Fig.(b) using homogeneity principle

J’_
E=100V N Vo= 30V
)

For finding Thevenin’s resistance across ab

independent voltage sources to be short circuited

& independent current sources to be open

—©Ca a
N = Ry,
ot

R,
Fig.(d)

circuited.

¥ ace
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17.
Sol:

Fig.(c) is the energized version of Fig. (d)

+

v=2v (B 1224

Ry §

= R, =§=IQ

. With respect to terminals a and b the

Thevenin’s equivalent becomes.

Ry=1Q2
a
V¢=30V
b
Ry=1Q2 a
+
V=30V (1) V220
b
2
V =30x =20V
2+1
S V=20V
Superposition theorem cannot be applied
to fig (b)

Since there is only voltage source given:

Ry, —> Ry

P

Statement: Fig (a) is the energized version of

figure (d)
5A
N
10V
Fig (a)
10= Rip. 5 byohm's law
Rth = 2Q
[=4A
10 203 (4)ea
Fig (b)
= 6x2 _
(2+1)
I=4A
18. Ans: (b)
4 Z,, 2,10

10=2, (4) +Z12(0)

s N — 4= 7 (4)+Zn(0)
. - 1.50
MW
Fig (c)
50 § §1Q 6A
By homogeneity and Reciprocity principles to
fig (a);
Isc = 6A 10
> Z, =—=25
For Ry: 4
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Z21_Z:1
6x1 6
I., = =—=0.8A
*6.5+1
19. Ans: (b)
Sol:
4A

-

Fig.(a)

} 60V

Fig.(b)

Using reciprocity theorem, for Fig.(a)
a

L
1A N 20V
, T

I.=3A Y N 60V

L
LT

[oate

Fig.(c)
Norton’s resistance between a and b is

a —O0— a
N E RN%

Fig.(a) is the energized version of Fig.(d)

4A 2
20V % Ry
b

:>RN=27?=5Q

With respect to terminals a and b the Norton’s
equivalent of Fig.(b) is

a
50 ISC =3A
b
.. From Fig.(b)
a_ | .
\V4 N T 60V
> b
a
_l’_
b
=V=-15V
20.
Sol: 10
R;  10A 2Q YV 10A
+ _
20V L aw— SA
30 5A A
T + 4

B
A A A
5A 5A
+
+ = 25V = 25V(y )5A
25V S5Q _
B B B

PAB = Psg = P25V = P5A = 5%25 = 125 watts
(ABSORBED)

race
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21. responses since the reactive elements are
Sol: 2: frequency sensitive
1
=9 ie.,Z; =joL and Zc =—— Q.
20 20 10 =7 L=) C j(DC
30
4V 12V 2V 23.
le) Sol: In the above case if both the source
By Mill Man’s th are100rad/sec, each then Millman’s theorem is
ill Man’s theorem; .
y more conveniently used.
V' = V.G, +V,G, + V.G,
G, +G, +G, 24, L2
4 12 2 . [
S-S+ 4-12+44 Sol:
=2 2 1= X 7 -1V SE
@JF;HJ a 10£0°A(4) 20 22H §10
1 T I
2 -9
v %ﬂ -
b 2 20 40
V=V Sol: AW A
1 1 1 1 1 - —
cE— et —t—=—+—+1=2 g I
R R, R, R; 2
| 10V(£) \D §3Q @ ) 5i,
R'=—-0Q -
2
=~ =T %a Nodal equations
2 i =i
10:2i1 +3(i1 —iz) .......... (1)
22.  Ans: (d) 0= diy + 2y + 3(iz =i1) orrer... )
Sol: ‘ Vx — Vl
50 §5mH — 2Hf 10= 2V1—3(V1 —Vz) .............. (3)
0=4V,+2V,+3(Vo,=V)) e 4)
" " 30 V
. V1 2
10sin100t ~ 10Q . ‘
_ 7108200t )_ § WW
+ +
Since the two different frequencies are operating 10A Q V"_ 20 40 v) SVs
on the network simultaneously; always the super
position theorem is used to evaluate the . .
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26. (b, ¢)

Sol: Tellegen’s

[=1=41=4(1)=4V

Theorem is applicable to any Vi

nonlinear Network. Rin=
-4
Vo4, Vo L,
27. Ans: (¢, d) 4
Sol: v
j‘ﬁ Vv, 1=1 —45:2 Vg= -V
+ V. 8
_ S _
S s20 v,(D 14 Ry= =30
"." There is no independent source, Vi, =0
.. (c, d) are correct.
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01.

Sol:

02.

Sol:

Transient Circuit Analysis

i(t)

V(u() () N

i(t) = ¢ ™A for t > 0 (given)
Determine the elements & their connection

Response Laplace transform

— = System
Excitation Laplace transform
transfer function
1
e, 26 _pg= 6+
V(s) 1
S
S 1
= = S = e—_—
s+3 977
L Z(s) = (s +3j
S
1 1
=1+ =R+ —

—

.. R=1Q and C = —F are in series

Ans: (¢)
The impulse response of first order system

is Ke ™',

K
So T/F=L(LR)= ——
S+2

K
G(s)=——
©) s+2
. K K
G(jo)| = =
R e

® T
/G(jo)=—tan'—=—tan'1=——
(jo) 5 2

So steady state response will be

K . T
y(t) = 5/ sm(Zt - Z)

03.
Sol: 10 H

5V ——
-T V@)
+

10sint @

By KVL = v(t) = (5 + 10sint)volt

Evaluating the system transfer function H(s).

i(t) —___IF

Desired response L.T

= System transfer function
Excitation response L.T

162 H(s) =Y(s) = L. 1
e Z6) [R +SL + lj
SC
H) =
i2s2 +s+1 )
H(jo) =

(1+,1+2ij
jo

II. Evaluating at corresponding s of the input

sin 2t k y (t) H(jo)le-0=0
S+2 . 1 o
H(J(X))|(x)=l = — /45
V2
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1(s L =Q2]2)+1=2H
111 % = H(s) = Cl L)
S . 2
T=—2="=02sec
I(s) = H(s)V(s) R, 10
1 .
i(t)=0x 5+ —x10sin(t —45°)
V2 06.
i(t) = 7.07sin(t — 45)A Sol: 7 =R Cq
OBS: DC is blocked by capacitor in Reg: )0 10
steady state. l AWW MWW
04. 203 — Ry
Sol: V(s 1 1
° I((s)) RO =20 =35 T I
( i L sC] '
R sL Req=3Q
1 Ceq: 2F
H(s) = /—F— ! |
(+144) i
I+—+s
S
; Cu | IF IF
H(Go) | , = NI 2B 1
(1 + -+ jj *
J G.. 8
V(s)=1(s) H(s) =sin t S 1=3x%x1=3sec
v(t) = sin t volts
07.
05. Sol: t1=RC
Sol Ley
ok T = N Req: 20 10
AW
Req ' l MWW l
20 9Q
AW AW l T 202 ‘T <
[ 2 Q § !
? Re = (212) +9=10Q Ry =30Q
T SLt=3x1=3sec
Ry=(21]2)+9=10Q
L H 08. .
i Sol: Let us assume that switch is closed at t = — oo,
now we are at t = 0~ instant, still the switch is
Leg % 2H % 2 H closed i.e., an infinite amount of time, the
independent dc source is connected to the
. network and hence it is said to be in steady state.
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In steady state, the inductor acts as short circuit

and nature of the circuit is resistive.

AW
(98]
(o)
(@)

1]

i.(0)
R\
MW
20 Q
2A 2A
0A 2A v 0A

20Q

Att= 0 : Steady state: A resistive circuit
Note: The number of initial conditions to be evaluated
at just before the switching action is equal to the
number of memory elements present in the network.
(i t=0

L 4 1
[p=2A;1T=—=— = — secC
R 20 5
i, =2¢ for 0<t<oo
\'A =L% = —40e™ V for 0<t<o
iL“
2A
0 >t
VL“
0 >t
40

1
t=51= 5><§ = lsec for steady state

practically i.e., with in 1 sec the total 8 J stored

in the inductor will be delivered to the resistor.

iL(0)=2=i, (0% }A\
- 1 ) _ <+
EL(0)=EL1L(0) _/
1 ) i 4H
= —x4x2> =8] = E, (0" « m
2
2 A
i 20 Q2
2 A
+ 4 4 W
2a(Meov ovENQ 4 %2/\ 200E v Vo
- - +
. Fort>0
2A ¢ 1L
— X 2A
2 A =o0v ()
-/
Fort>0 iL(0" Vi(0)
. 4H ) *
1L - +
~— (M
2 A \ 4 A 2 A
T 200
MWW
i(\)NS\? + V(0O —
+ vV - Att=0": Resistive circuit :
For t > 0 : Source free circuit Network is in transient state
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By KCL: 3) VL(0H=-40V
. + _
2+ i0)=0 VO], =40V
iL(0H=2A
V(0') =R i1(0") [y onmrs taw L di® | _
V(0 =20(2)=40V dt | _-
By KVL: .
VyO+ +V(0H)=0 i@ ——ﬂ——ﬂ——IOA/sec
L(0)+ V)= dt | _, L 4
V,(0) = =V(0') = —40V = V. (V)| ..
L(09) 0 LO]_, Check -
Observations: () =2¢""A for 0<t<w
t=0" t=0" :
di, (t) -5t
i(0)=2A il(0H=2A T = —-10e A/sec for 0<t< o
ion(Oi) =0A i209(0+) =2A d .
Van(0) =0V Vain(07) =40 V RO | 10 Assec
VL(0)=0V V(0%) = =40 V dt |,_,
Conclusion:
To keep the same energy as t = 0~ and to protect 2 100
the KCL and KVL in the circuit (i.e., to ensure Sol: WW
the stability of the network), the inductor
voltage, the resistor current and its voltage e S ><, t=0
can change instantaneously i.e., within zero time 40 Q § AV N % SH
at t=0". B o
24V > Y i
() 2’ -
i(t) N
200 § 4H V(D) s =
i(0)=24A
7 V(0 =-96V
Fort>0 i) =24¢"""A for 0<t<oo
i(t)=2e¢"A for 0<t<ow
Vi(t) =40 ¢ V for 0 < t < oo 10.
Conclusion: Sol: S
. ) 1 732 Q2
For all the source free circuits, Vi (t) = —ve for — —MWW—
t > 0, since the inductor while acting as a t=0 I
it di + _
temporary source (upto 57t), it discharges from 800 Q2 § 2 uF Ve — _50V
positive terminal i.e., the current will flow from . l T -
1
negative to positive terminals. (This is the must
condition required for delivery, by Tellegan’s Ve(0) =50V : i(07) = 62.5 mA
theorem)
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S 12.
Ve(® = 50e "V for t>0 Sol: After performing source transformation;
dV, 200 100
le = dt MW . AW
By Ohm's law + - + —
. + " Ssu
_ ~ _ 51
- 2x10°50e 0 x— L N _ =
1.6x10° L
L
~100x107°
C16x107 By KVL;
di
_1 5i, —30i, —5—L =0
16
di ;
—L+5i, =0
11. { )
Sol: Case (i): t<0 (.D+5) 1L:075t
() =Ke™ A for 0<t<o
50Q
MWW T = — sec
5
+
Ve(0) § 200Q G 0.1A
- 13.
Sol: iLl 0) =10A ; iL2 0 =2A
Ve(07) =20V & i(0)=0.1A ¥
"." Capacitor never allows sudden changes in iLl ®=1Ie-
L 1
voltages T=—=-=1 sec
Ve(0) = Ve(0) = Ve(07) = 20V R
Case (ii): t>0 iLl () =10e" A
500 . _t
MW Similarly, 1, () = I, e *
’ 200Q L 2
Vi:: 20uF i(0+)§ G) 0.1A T = E = sec
t
iLz(t) =20e? A
To find the time constant T = R.(C
After switch closed 14.
Req =500 C=20uF Sol: Ve(07)
(0" = 0A i +
_ Ve(0)
T =50x20pn 6 mA T) §4kQ RE c §2kQ
T = lmsec 0V 3kO
Ve(t) = Ve =20eV™ |
Ve(t) =20e"™V; 0<t<oo = 0V
w ace Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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At t=0": Steady state: A resistive circuit 15.
By Nodal: Sol: By KCL:
V.(0 V.(0~ i(t) = ir(t) +ir(t)
SomA Z(K)+ Cz(K):O Vo 1
= 22+~ [V dt
Ve(0) =8V =V(0) R L=
VACE 1
it AU i, (0) + Ejvs(t) dt
6mA T Yic ) i ’
Ve M i(t)y=4t+5+4t
2kQ
6mA<T> Vs ke - § i(t) [i=25ec =8+ 16 +5=29 A =29000 mA
l 6 mA 3kQ
. 1% 16. Ans: (¢
6mA =gy (©)
s 17.
For t >0 : A source free circuit
Sol: 4+ 20 u(-t)
Vi=6mx4K=24V
20
T=ReqC=(5K)2u=10msec
Vs —Q0 O_ O (:)+ g
24V l +
i(07) Ve(07)
5 20V @) -
— A ” 1kQ 10 kQ
t
“tom .
Ve=8e " =8¢V for 0<t<w =0V
Att=0: : isti ircuit.
i - c A 166 ™ A for 0< i< tt=0: steady state: A resistive circuit
dt By Ohm's law (1) t=0"
Ve(0) =20V =V(0)
By KCL: 20
ic+ig=0 i.(07) = X - 20 mA =i, (0%)
ir=—ic=1.6e"""mA for 0<t<o
N i
Observation: I 0.1H Ve 200 nF
In all the source free circuit, ic(t) = —ve -
, L 1 KO 10 kQ
fort > 0 because the capacitor while acting as a
temporary source it discharges from the +ve
terminal i.e. t will flow fi —ve to +
erm%na 1+€-, CUrent Wil How from —ve fo mve For t > 0: A source free RL & RC circuit
terminals.
¥ ace India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams

5
online Enjoy a smooth online learning experience in various languages at your convenience




[

Engineering Publications

31

Postal Coaching Solutions

0.1
T=—
1K

1c=200x 107 x 10 x 10* =2 m sec

= 100 psec

Te_20; 1.=201,

Ty
Observation:
T, < tc ; therefore the inductive part of the

circuit will achieve steady state quickly i.e., 20
times faster.
t

V. =20e * V for 0<t<oo

t

ip, =20e * mA for 0<t<o

di
VvV, =L —L
d t By Ohm's law
. dVv,
i. = C —=¢
d t By Ohm's law

1/2s

ALY

R+ Jo+ Do
5

V,/(s)=

__2r  _ S
2Rs+2+1  §(2Rs+3)
2s

V. (0)-V () -2 =0
S

V,(0) =V, (5) 4>
S

19. Ans: (d)

Sol: att=0 8A
di(0
L& =V, (0) -
t 6 +
R
VL = 2 X 3 = 6 g
V, =6V i |
E;,+6-8R=0 E2|
E;,=8R-6
E,—4R=0 4A
E,=4R R
8R - 6=4R
4R=6 iI
R= ISQ Ez
20. Ans: (d)
Sol: att<0
100Q2
—WV
_ uey N
0 1A=i,(07) Y m‘f%@') 1) 1a
Loopl B

Apply KVL in loopl = V(07)-100=0
= V(07) =100V

Att=0"
. 100Q
V. 107)=0 — AW\
d (0*) 100V +
i
L dt =0 1A @: Vi) L 100V
dl(O ): 0
dt
21.
Sol: Case-1 att=0"

By redrawing the circuit
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> AW
Y J
10V — ’0 § N
60V "~ ic(0)
. 20V
Current through the battery att=0"is
10
— Am
3 p
Case-2 att=o0 Att=0": A resistive circuit :
> MWW Network is in transient state
I
1o l Vi(0) =20V
v —=— Y . Nodal :
20 — 60 .
% ——+20+i.(0") =0
Current through the battery at t =0 is 10 A ic(0)=-4A
22. 20 23.
Sol: W Sol: Repeat the above problem procedure :
+
+ 1Q 1Q di, (t vV, (0"
60V Oy #() = L = 0 A/sec
- r dt im0t L
(0% Ve(0) -
- d V.(t i.(0"
—dC() _ 1O o6 visec
Att=0": Steady state: A resistive circuit : t=0" C
Ht=0":
24,

i, (07) = % =20A =1i,(0)

Via=20V=V(0)= V0
20

Sol: Observation: So, the steady state will occur
either at t = 0™ or at t = oo, that depends where

we started 1.e., connected the source to the

AW network.

%IQ %Q 10kQ Vel 12k
+ A *——e o —AMWWN——

60V ?__ io(t) N +0V -
20V 100v(*)  Val)  40keE Ves()

L 3 20 A _ y
Fort>0 —|_ C
= At t=oo: Steady state: A Resistive circuit
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100 R
Vo (@) = (X< 40K = 80V BN 0
§4Q 4V
I I I I 18V =/ T
+ - 4 - - i (t
Vo) Vel v
L § 8V
¢— OV —— 3A
. -
80 x 3uF Fort>0
ch( ) = L \4
(2+3)uF
and redrawing the circuit
2uF
vcz()=80>< Y v
SpF v
1c(07)
20
25. " v
Sol:
2Q 0A 4
MWW »
+
+ 40 Vac(07)
18V — -
- +
i(07) T Ve(0)

il(0)=3 A=i(0") By Nodal;
V4Q:4X3:12V 12 — 18 12 -8 .
+ +1,.(0) =0
2 4 2C ( )
: -6 4 .
+ + — +—+1,.(00) =0
Vac(0) ==2C 4
12V _’__ izc(0+) =2A= izc(oi)
Ve(0) —— C 8 —12
_ - T—i2c(0+)+3+ic(0+) =
ic(07) =0 A =ic(0)
12xC
V,.(0) = ==
‘ 2C+C
26.
=4V = V(09 Sol: t=0" t=0" t=0'
Ve(0) =8V =V(0) i(0)=5A i, (0)=5A
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di (0) _ Vi(0") _ 4 Vr(0") = Rig(0")
dt L Vr(0)=-30V
(0 =5 A (0 = _1A By KVL = V(1) = Vr(t) = Vc(t) = 0
di (0% Vi(07) = Vr(0) + V(07)
_lzlt = —40 A/sec =150-30=120V
By KCL at 2™ node;
ic(0)=0A ic(0h) =4A S i) — in(t) = 0
w = —40 A/sec ic(0)=4A
dt (iii). t=0"
Vi(0)=0V By KCL at 1* node =
V(0 =120V —4+i(t) + iR(t) =0
+ di (t
VO _ 098 visec 0+ 3.0, i.()=0
dt dt
Vr(07)=-150 V VR(t) = Rig(t) [y onm's taw
) = _ d d .
V(@)= =30V Ve = R i (0
V@) _ 1500 v/
at = By KVL =
Ve(0) =150 V Vi(t) = Vr(®) — V() =0
V(01 =150 V dVi® dVp(@® dVc(®) _
dt dt dt
dV.(0")
dt 108 V/seg By KCL at node 2:
). t=0 —5+ic(t) —ir()=0
By KCL = ir(t) + ir(t) = 0 0+ di i (t) - d Cik(®) = 0
t=0" = i (07)+ir(07) =0
iR(0)=-5A % i-(0") = — (-40) = 40 A/sec

Vr(t) = R ir(t) [By ohm’s taw

Ve(07) = R ig(07) = 30(=5) = 150 V

By KVL = Vi (t) - Va(t) - V() = 0

Ve(07) = Vi(07) = Vr(0) = 150 V
(ii). Att=0" N R -

By KCL at 1¥ node = | () ‘I\D 8510
— 4+ + i =0 ©

—4+i (0 +ir(0)=0

27.

Sol: Transform the network into Laplace domain

S - domain
ir(00) =—i (0" + 4
iR(0NY=-5+4=—1A V(s) =Z(s) I(s)
V() = R ir() 5y ohm's law By KVL in S-domain =
y qce India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams
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1-RI(s)-sLI(s)=0 L
. | T = R sec
=T = v v v
g2 M) = ~+ [0 - 2|e = L(1—evr
L R R R
Ldi(t _
i(t) = le%t A for t>0 A= )=Ve RUL fort>0
L . dt
i(t)
A
28. v
Sol: By Time domain approach; E
Ve(0)=5x2=10V =V(0) . >t
o O
10Q v 120
® AW Ve
+1 L
\Y =
25V<i> A2 V() (A) 24 TR
o A > t
]
At t =c0: Steady state: A resistive circuit
Exponentially Increasing Response
Nodal = Vc(“i)o_ _ VCS(OO) —2-0 31.
Ve(w) = 15V Sol: Vc(0)=0=V(0")
o(0) =
V() =V
T1=R, C=(5]10).1=(10/3) sec ()
. t=RC
V. =15+ (10 —15) e Y Ve=V+(0-V)e
Ve=15-5¢V for t>0 =V(1—e'URC) fort>0
dv, V
: dve _ -3¢/10 ic = ¢ =—e R fort>0
i. =C 1t =15e A for t>0 i R
=i(t)
29. © Vi(t)
Sol: +
------ . |V —
/\ /\VZ > T =RCsec
\/ v \/ v T >t
L. 0
That is the response is oscillatory in nature i)
30. \A
Sol: i(0)=0A=1i(0") R 7 =RCsec t
_ 0 !
i(0) = — *
Exponentially Decreasing Response
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v
v

34.

P
A} AC E
N
<1>M
ing Publications

32.
Sol: It’s an RL circuit with L =0 = 1t =0 sec

v
i(t)= —, Vt >0 So, 5t =0 sec

i(t)

v
R

—0o0

i.e., the response is constant

33.
Sol: i = 100u(t)- Vv,
10

i1= (IOu(t)—ﬁd;—tLJA

Nodal =
— 201
i, i, 420 B L

Substitute i;;

di, )

—= +401, =&800ul(t
o a0i, = s800u(0)
800

SIi(s) —i(0+) + 40I.(s) = —
S

i(0) =0A =i (0)

()80 20 20
- s(s+40) s s+40

I t) = 20u(t) — 20" u(t)
I.(t) = 20(1-¢*") u(t)

1 i
=1 — 4Lt
i = 10u(t) 100 d "

Sol: By Laplace transform approach:

2Q V(t) 10
W—— W .
: élc
2Q 2 IF | vy

Fort>0

Transform the above network into the Laplace

domain
ra VO 10
WW—y— WV, ) *
1
20 20 ézs Vi(s)
s <> __l
s -
For t> 0
Nodal =
2 1
V(s) - = V(s) —
S n V(S) 4 12S _ 0
2 2 14+
S
V() -
2s
I.(s)= - 1
I+
S

:ic(t):% e > Afor t>0

By KVL =

11
Vels) =0 =2 le(s) = 0

11
Ve(s) = o+~ 1c()

t
ve(t) =1—%e 2V fort>0

i, = (10-8¢™") u(t)
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36.
Y .
Sol: 10 A 10A 7 10 A
IV 0A 0A
t=2sec + T ®
Q) 100 N
12V 10A ov ov 5H 10AY
a g 0 V7 [
» iL(t)
—0 0 t
At t=0": Network is not in steady state i.e., unenergised
t=0:
ic i(0)=0A=i (0"
Vi(0H)=10x10=100 V
1
—A ,
: l
+
=2sec M A Q) g 10Q v,(0Y
> t -
° |
At t = 0" : Network is in transient state : A
resistive circuit
35. ir(e0) = 10 A (since inductor becomes short)
Sol: By Time domain approach ; L 5
. T=—=— =0.5sec
Vec(0) =6V (given) R 10
Ve(0) =10V ilt)=10+0-10)e""
=10(1-e"™)Afor0<t<oo
. V(t):Lii(t):IOOe’Z‘Vfor0<t<oo
\NV\I | IL dt L =1l=
+ 0V - N
_ 1. . 1
IOV <i_> VC(OO)_IOV EL|t=5‘cort:oo:EL12 =EX5X102 :250J

At t = oo : Steady state : Resistive circuit

t=RC=8sec
Ve=10+(6-10)e™®
Ve=10-4¢"®

Ve(0)=6V

. d .
i. =C dY[C = =it

0

By = [(€™) 4 dt =167

0

37. Ans: (b)
Sol: Ve (0)
+ —

I.(0) -

+
_ Vc2(07)

At t=0: Steady state: A resistive circuit
By KVL =

v ace
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Network Theory

V-Va4(0)=0
Vei(0-) =V =V (07)
Vea(0) = 0V = Vp(07)
iL(0) =0A =1 (07)

\Y C
%R
ii(t) L ix(t)
¢ Q § Q L
‘_ C
Fort>0 Fig (a)

At t = 0" A resistive circuit: Network is in
transient state.
i(07) = x(0°)

By KVL =
-Ri;(0)-V-Ri;(0) =0

(Y V(s
L07)=Y <i,00)
OBS: ir(t) = i1(t) ~ is(t)
Att=0"=

iL(0+) = 1;(0+) ~ 12(0+)

= 0A = Inductor: open circuit

38.

Sol: Evaluation of i (t) and e,(t) for t > 0 by Laplace
transform approach.
iL(07) = 6A; i () =4A
e1(0") = 8V; e)(w0) = 8V

20 o p) 29
——

8

i —

16V — s 0.5H§ V) 6A

+L8

T2F
S V()

Fort>0

Transform the above network into Laplace

domain.
20 g () 29
—AMW AW L
8 s
16 ——— il
I~E gs 2§ D 6
-2 S
S I
v ir(s)
S-domain:
20 g () 29
— AW AW
8 3V
6l @7
S IR s
T ‘ 5
Nodal in S-domain
8
E()-16/s B~ E(s)+3
5 + g + — 0
_ 2+i
S 2

8( s> +6s+32
E.(s)=2| 53 05 72<
) s(s2+85+32]

8 2s
E()=2|1-— =5
) S( (s+4)2+42j

e(t)=8—4e™sin 4t Vfort>0

race
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40.
A el(t) 0 -
Sol: wt, + ¢ =tan" (wCR) + E
8V e 2t + T_ tan ™ (O)CR) + r
4 2
1
g 2t +==tan| 2 = |(1) [+ =242
( ) " 4 2 2 4 2
E (s)+3
I(s)=—"— 2t =% =t =0.785sec
24> 2
2
i (t) =4+2¢™ cos 4t A 41. Ans: (b, c, d)
for t > 0 o, = 4 rad/sec Sol: s
X
i(t)4 ¥
+
\ _— v, 7R 2WF 2 10kQ
; ; , it (b) V() = V(0)e "
V. =20e ""=20.¢ """
=20e"V
OBS: . _ %sec _ 1 " 1 A V(®
a(’on n /LC l Xl >
278 \
1 1
— X Q)n = — »t
4 g |
4 4 dV(t)
=—=—=1 ¢) ic(t)y= C—=
g o 4 (c) ic(t) d
& =1 (A critically damped system) =2x 107 x 20 ™" x (-50)
39, ic(t) =—2¢""mA
. . oL (d) T=RC=(10k) (2p)
Sol: (1)t|t — to =tan (?j =20 ms
20
L = ——=1/50 sec
ot, =tan"'| 2= 1000
R
_(2r(50)(0.01) 42. Ans: (a, c)
_ 1
2n(50)t, = tan (—5 Sol: Att=0"i;(0)=2A#1,0)=1A
- So,2A#1A
t, =32.14 x 180° The given network violates KCL at t=0"
¢ =178 msec Constant current applied to inductor the voltage
° ' across inductor is impulse.
So, by switching exactly at 1.78msec from the
instant voltage becomes zero, the current is free
from Transient.
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Chapter > AC Circuit Analysis

01.
Sol = =— I
=3+0+0=3A
W2 (sv2)
=3+ —| +| == +0+0+0
=) 2
=52A

02.
Sol: V. =V, == I dt_2V

Here the frequencies are same, by doing

simplification

1 1
v(t) =2 - 32 (cos10tx —— —sin [0t x— )
V2 V2
+ 3cos10t
=2+ 3sinl0t V
SO Vi = .[(2)° +( =85V
5
03.
Sol: X, =X, =——[" (tdt =0
ol avg ~ “Tde _¥J.0 X -

T A
1/¥L X (t)dt=ﬁ

04. Ans: (a)

Sol: For a symmetrical wave (i.e., area of positive
half cycle = area of negative half cycle.)
The RMS value of full cycle is same as the RMS
value of half cycle.

0s.
Sol: Complex power, S = VI
L a3 il250
¥563
30020°V @ J10Q== = 200
I 20 1250
113

+
30020°V (~) D 4-j8

N 300£0°
C2+jl25+4- 38
= [=40£-36.86°
..Complex power, S = VI
=300 £0° x40 £36.86°

= 9600 + 7200
..Reactive power delivered by the source
Q=72000 VAR
=7.2 KVAR
06.
Sol: Z=j1+({+D)||(1 +j2)=1.4+;0.8
I :E‘B o 10£20
Z PO 4458
=6.2017£-9.744° A
- I(1+j2)
I-jl+1+32

= 6.2017£27.125°A

¥ ace

India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams

online

Enjoy a smooth online learning experience in various languages at your convenience




BN ACE 41 Postal Coaching Solutions
Lo 1a-jb V =6.32/18.44°
Cl-jlel+ )2 \ . -
Iro=— =3.16218.44"=3.16e""
=3.922/-81.31°A 2
E, = (1-j1)I, = 8.7705£-17.875°V ira(t) = R.P[Ipo¢*]A
Ey=0.5L,= 1.961-81.31°V = 3.16c0s (20 + 18.44%)
By super position theorem,
07. ir(t) = iri(t) + ira(t)
_ 0
Sol: Since two different frequencies are operating on =5+ 3.16cos (2t + 18.44)A
the network simultaneously always the super
position theorem is used to evaluate the 08. Ans: ()
1 1
response. Sol: ———— I(S{Z +2s+ —j =0
By SPT: (i) s” +1 s
iri (1) 2s+2s” +1 1
+ I(S — ™
1oV —— v =20 s s”+1
b I(s) + 25”I(s) + 2sl(s) = —
Network is in steady state, therefore the network s”+1
2 . .
is resistive. Igi(t) = — =5A i(t)+ 2d21 + 29 =cost
2 dt> T dt
(11) IH 1F d21 dl
[l 2—+2—+i(t)=cost
21115
ira(t) I . dt? dt (®
: 0 G) Scos2t
o 09.
Network is in steady state Sol: V= \/ Vi + (VL -V, )2
As impedances of L and C are present because V=Vg=IR
of ® = 2. They are physically present. 100=1.20; I = 5A
- 1 Ve V
Zi=)ol; 2. = C | 0=2 1 Power factor = cos¢p = —=—L =1
] 2 Vo Vi
PIOT .
li So, unity power factor.
iRZ(t) +
w0 szt | g,
Sol: By KCL in phasor - domain
Network is in phasor domain = - -L-I=0
Nodal = L=-(I+h)
J'_2+E+T:0 I = 1290° = jl
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L=1£0=(1+j0) Therefore, the phasor I; leads I, by an angle
L=~2 sn+450= 204 of 135°,
i5(t) = Real part[[;.¢/”'JmA

14.
= — /2 cos(ot + 45" +m)mA
Sol: L=I2+12  =10= 41 +8
i3(t)= — «/5 cos(mt + 450)mA 2 Ro€ R
IR =6A
11. L=1= 1 +(1, -1.)
v VvV V
Sol: 1= —+—+—=8-j12+j18 2
TRz Tz, 10= 6% + (1, ~1¢)
I=8+6j Ip = [c=£8A
1= +/100 =10A I <GHtS
I — 8 = —8(Not acceptable)
12. \%
Since Iy = — # 0.

Sol: By KCL = h
—I+IL+IC:0 IL—8:8
I:IL+IC IL:16A
I = \% \Y 320° I.>1c
L= —= - =

Z, joL j(3){1) Ic=8A
3
()
3£0° 3£0°
h=——=" = 3£-90° <
] 7% ; » 12020’
1=32-90°+4.,90° =—j3 +j4 =j1 =12£90° 90
I, =10A
(I —Ic) = 8A
13. Ans: (d)
Sol: I
IL=16A
135 8
90 =2 rad/sec I, leads 120£0° by tan™'
45 "V
8
I, lags 120.£0° by tan™’ (g
L
I I
I =Ic= lzllgoo Power factor cosp = = = 2
Z. X, I I
6
\% \% \% = — =
Lh=——="——= £45° 10 0.6 (lag)
2+joL 2+i2 242
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15. 16.
Sol: 234 Sol: Pso = 10Watts (Given)
= Payg = Ims’ R
10 =I5
Lims = \/5 A
o Power delivered = Power observed
Network is in steady state. (By Tellegen’s Theorem)
| v| [3000°] Pr=Lnl( 5+ 10)
‘IC|: ‘Z ‘:‘(l/wc)‘ = Ve )
¢ ] Vo Inscosd = (V2 J (15)
=300 x27 x50x159.23x107°
50
Ic=15A EX 2 cosp =2 x15
_ [y 2
I= Iy +1¢ cosd = 0.6 (lag)
25= 41} +15
Ir =20A 17. Ans: (d)
25 Sol:
. V. =14V
IC * IR A
+ +
360£0° +
50Hz 6) C 15
B B - \%
VR =3V
Vr = Rlg|By ohm’s law
300=R.20
R=15Q M
.. VC =10V
Network is in steady state
360
=5 =244 V=yVe+(V, Vo)’
2 2
So the required Ic = V257 — 247 :\/(3) +(14-10)
veoc =7 V=5V
360 x2m xf x159.23 x107°=7
f=19.4Hz 18.
A\ 1 1
OBS: Ic = —— Sol: Y=Y+ Y= — +—
Z: Z, Z
1 1
Zc= - = 0 +
joc 30£40 [ 1 J
ASf\l/:>ZCT:>IC\L jO)C
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_ 1 . 21.
=joc+ — ~/-40
30 Sol: V=4/10°and[=2 £-20°
1 Note: When directly phasors are given the magnitudes
=joc + — (cos40’ —jsin40%) .
30 are taken as rms values since they are measured
Unit power factor = j-term = 0 using rms meters.
sin 40" Vims =4Vand 1, =2A
oc =
30 \V4
<in 40° Z=—=2/30°;0=30° (Inductive)
- _68.IpF I
21> 5030 P=1045 W, Q= 10VAR
C=068.1uF
S=10(+3 +1) VA
19. Ans: (b)
Sol: To increase power factor shunt capacitor is to | 22. Ans: (a)
be placed. Sol: S=VI*
VAR supplied by capacitor =(10 £ 15°) (2 £ 45°)
= P (tan¢;—tan¢,) =10+j17.32
=2x10°[tan(cos ' 0.65) — tan(cos '0.95)] S=P+jQ
=1680 VAR P=10W Q=17.32 VAR
VZ
VAR supplied = X—zVZ(DC:1680 23. Ans: (¢)
1 Sol: Py = (Ims)* xR
- 1680 _gpp =10
(115)"x27x60 N
2
20. Py = [%J %100
0 _ono
Sol: Z:X: 1602107 =90 =32./30°
I 5.,-20°-90°
24,
—-20° ;
$=30° (Inductive) ( 24 sz
160 5 2 5
V. =22 Vil = cp Ve _\V2)
ﬁ \/5 Sol: Py, R 60 480 Watts
1 _ 0
Real power (P) = 60 —xco0s30° V'=24020
V2 x/_ LV 240,
R™ = —
=2003 W R 60
, 160 5 1 L= Y _V _2480_ .,
Reactive power (Q) = ﬁxﬁxg L Z, X, 40
~200 VAR Lo Vv 2
Complex power = P +jQ =200(y3 +j1) VA Z. X. 80
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I. > I : Inductive nature of the circuit. )
50Q 50 i50
—WW——r
2 +(I, —1.) =+/4%+3> =5A ] e
Power factor e _4 0.8 (lagging) v
A4 = —=—=0.
I 5 geing 55in(5000t)C~> § i5Q T 1Xe
25. Ans: (a)
Sol:
é when I =0,
. = impedance seen by the source should be
100£0° . .
100./0° <~> 100.20° y mﬁnlie
- ) § ]4Q =7Z=w©
3O S Z = (50455) + (35) [13(5 —Xo)
‘ =50+ j54 2XIO=X)
B+i6-X.)
NW is in Steady state. )
V = 100£0° = Vi = 100V =J(10-X:)=0
1
10020° =X, =10=—=10
1= 7 TN~ 3|II| =20 = Lirms oC
(3+j4)Q |
C=—=20uF
100£0° = K
L= S =10A =T, 5000x10
(1-j1)Q 2
P=P, +P, 27. Ans: (¢)
= (Lims)-3 + (Lms) .1 AV (4 Y
2 Sol: 1_ = [3"+—=| +| =
—20%3 + [%] 1 ™ (ﬁj [«/5]
P = 6200 W =v25 =5A
Q=Q:+Q
= (Lime -4 + (Losms)*-(1) Power dissipation = > R
=3400VAR =5>% 10
26.
Sol: 50Q 1mH ImH 28.
—WW—— 41 11%
I Sol: X=X,
. = ® = My, the circuit is at resonance
Ssin(50000(~) Simn  C Ve = QVsZ/-90°
- o,L X,
R R
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o X, \
o,cR R
1 Op
_ 0 —
= V=200£-90 oc
=—-j200V R &
29. 0 >0
o
Sol: Series RLC circuit
f=1f_ . PF=cos$=0.707(lead)
f=f; PF=cosd=0.707(lag) 32.
f=1f, PF=cos¢p=1 Sol: Y= 1, P .
Ry + joL R.__ 3
¢ wC
30. Ans: (b) _ R, —joL R +j/oc
Sol: Network is in steady state (since no switch is R} +(oL)’ RZ+(1/wC)’
given) j—term = 0
+ i ® ! d/
= rad/sec
1x107°20°A (%) * JLC
T
33.
LetI=1mA Sol: .
_ : 4H
o = my(Given) -
=g =1 10Q
I = Q190" = —jQI W IF
Ie = Q1£90° =jQI A
IL+1c=0
0 A —)
Ik + 1| = [ QI Fig. B
=I11+Q* >1
' The given circuit is shown in Fig.
g + Ic| = |I +jQI| Zag=10+2,
=1J/1+Q* >1 s -
where, Z; = (—J) I (j403 — —Jj
() Q)
31. Ans: (¢) o :
| y AIEYPNS|
Sol: Since; “I” leads voltage, therefore capacitive o J o

effect and hence the operating frequency
(f<fo)

+j4(o—6J

=]

(O

race

India’s Best Online Coaching Platform for GATE, ESE, PSUs, SSC-JE, RRB-]JE, SSC, Banks, Groups & PSC Exams

online

Enjoy a smooth online learning experience in various languages at your convenience




~

47

Postal Coaching Solutions

& ACE
1
e
j4o— J2
()]

For circuit to be resonant i.e., o =

1
4

o= — =0.5rad/sec

1
2

.. Oresonance = 0.5 rad/sec
34.
. L 2 S
Sol: (i) E:R = circuit will resonate for all the

frequencies, out of infinite number of

frequencies we are selecting one frequency.

1.€., ® =—1_=lrad/sec
L. 0 LC
then Z = R = 2Q).
0
:X:%_5400
Z 2

t
1(t) = 5cos— A
(t) >

ZL=j(;)0L=jZQ;ZC= N =—j29.
J®,C
L= M - L4_450
24242-12 2
) 5 t 0
iL=—=cos| ——45" |A
5o{3)

==
2+4242-2 2

. 5 t

i, =—=cos| —+45° |A
Feols)

2 R+I?

Pavg = IL(rms) c(rms) *

(e, al,
2| e ]

R

= 25 watts

.. L o
(i1) E # R? circuit will resonate at only one

frequency.
1
i.e., at @y = ——==—rad/sec
" JLC 4
Then Y = L mho
R*+—
C
Y= 2(2)4 =imho
g2 7 5
4
z-2q
4
0
1= %:10540 =8.20°
%
i(t) = 8cos— A

Co24il+2-j1 4

85 ([t L1
L= ——COoS| ——tan | —
4 4 2

__1e+ih —ﬁlé tan"l(lj

24jl+2-j1 4 2

= —1(2 _ Jl) = \/g I./tan™ [%j

R+I;, R

Crms

2
P, =1

Lrms

25 . (245)
:(fj .z{f] 2

= 40 watts
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!! ACE 48 Network Theory
35. 36. Ans: (d)
Sol: ) Z, =2+ (Z | Z || 2) Sol: R
oo oL AW ——BE
=2+ X0 - jXcl2 Q=— L
_ 2+2XLXC(XLXC _jz(XL _XC)) R v
(XLXC )2 + 4(XL -Xc )2
2oL .
j-term =0 Q= R = 2 x orginal - Q —doubled
= 2(X1—Xc) =0 v R oL
X, = X¢ S=VI =
| R+ _]O)L R - joL
oL =— V2 V2 joL
(DOC S - - —— JO .
. L R?+(wL)” R?+(wL)
0w, =———=——==—rad/sec —P+i
" JLC 44 4 & 2
At resonance entire current flows through Active power (P) =— v 5
20 only. R’ +(oL)
V2
(i) Z,| =2+2=4Q =
b W= R2(1 + Q2 ’
XL = XC 2
v
~ R2 Qz

(iii) V,(t)=V,, sin&jv

Z.=4Q
i(t):ViT(t):VT:“sin(%j _

v
V=2i, = Tmsin(i]v —V. =V,

C dVe v—cos L7
dt 2 4

1, :hsm( +90 jA
2 4

Ie =

iL :%J.VL.dt = — > m

COS| —
4
= Ym gl £ 900 |a
2 Mg

OBS: Here iy +ic=0

= LC Combination is like an open circuit.

As Q is doubled, P decreases by four times.

37.

Zc= 7 4
JcoC

Sol:
0=0;Zc =0 = C:opencircuit =iy =0

E
® = 0;Z- = 0= C :Short Circuit = i, = R—“‘LOO
2
Transform the given network into phasor

domain.

—p

1 .
() B .
17

race
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Network is in phasor domain.
i ) Ra=0
ByKCLinP-d = I=1,+1, /
E,,Z0°
= —m=—= ! \ \ R,
R, IV \
E_/0° E_/0° L/ :
12 = 1 = . : /I
joC oC '>\/ »E,, /0°
0 ‘—'I
Emétanl( ! J E_m R2 =0
R’ +(1J
oC
E,,20°
R, o
E.,£0
(O:O:>IZZOA Sol: I:I]+12; Il :R—
® :(O and oo) j the current phasor I, will always 1
E_/0°
lead the voltage E,, 20°. I,= R, +joL
@) mz(_) _____ 0= =Lzé_t _1[61:_L}
- > 2
] / 3 5@ RZ+(WL) >
0 E,
R,
) oo (1) If "o" Varied
= o0
1 /oeeow-- -
(O]
0 ‘<—E"‘ | E, | En ZOO>\ E
TR, . e Dwm )
R2
38. (a) 0 >Epy £0°
o ‘\\ 12 /I
Sol: R2=0:>12=M:Emo)C490°
0+— o =0
joC =00
R,=w0=1,=0A
A R2 =0
AFZ\ E_m Em
a \\ —
( ) \\\ O‘_ 1 _.|<7 5 —_ .
+ \R, (b) ! T Enz0°
Enmc I, ! N 1 /’/ m
. ! 0 =0 =0
- *En £0

\ R2 =00
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@ ACE 50 Network Theory
ii. If “R,” is varied i Q)
=—Ftjo
Ro=oo " 10+ josm) 10
0 / 10— jo(5m)
y En £0° =———"<+j0 (2
@) > 100+ o' (25) 1Y
E N .
Zm \ JO)(Sl’Il) ,
AN = I e 2w)
oL [ w 100+ (250) 0
2500 = 100 + &> (251)
St o 2400 = o (25)
24 x 4 M=o’
o = 9.8 rad/sec
1
(b) . (Q) pf of coil = ¢ _ 0
; Z 10> +(5mx2000)
! |
| = —=0.707 lag
, R V2
Lo
oL (2000)5m
\Rz =0 (R) Q-factor= —= wﬂ
v 10
.. (b, ¢) are correct
40. Ans: (a)
Sol: The given circuit is a bridge. 42. Ans: (a, d)
Iz = 0 is the bridge is balanced. i.e., Z;Z4 = R, R;
i Sol: R=30Q, X =60Q, Xc=20Q
Where Z;=R; + joL,,
j V(t) = 100sin10cwt
£e=Re= 00 X, - X
0%y (a) p=tan' (—L = j
As R; Rj is real, imaginary part of Z, Z4=0 R
R oL 1 40
oL, R,———=0 or -= =tan_1(_j=53.13° lag
4 1 0C R, 30
or Q =Q, (b) p.f= cos 53.13° = 0.6 lag
Where Q is the Quality factor. (c) current is lagging by 53.13°
41. Ans: (b, ) (d) p.f=co0s 53.13°=0.6 lag
Sol: .. a, d are correct
10Q2
V(t) C"’) =< 2uF
® = 2000r/sec SmH
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Chapter > Magnetic Circuits

01. 04. Ans: (¢)
Sol: X =12 (Given) Sol: Impedance seen by the source
Xeq = 12 (must for series resonance) 7 Z, (4 _2)
s = — + —
So the dot in the second coil at point “Q” 16 J
Ly =L+ L,-2M 10£30°
=——+(4-32
L, =L, +L, -2K|L|L, 16 ( ! )
®Lgq = 0L, + oL, —2K{L L 00 =4.54-j1.69
12=8+8—2K+/8.8 D>
=K =025 NG 450
MW —=
02. ©) 2
Sol: Xc = 14 (Given)
Xieq = 14 (must for series resonance) .
So the dot in the 2™ coil at “P” NY
Z =|—|.Z
L =L+ L,+2M "N, T
Leq = L1+L2+K LILZ R'm — nZ.S
oL =oL; +oL, +2K oL,L,» For maximum power transfer; Ry = R,
25 _ —
14 =2 +8 + 2K+2(3) LRSS 0=13
=K=05 06. Ans: (b)
Sol: . |SmH +
03. g g% 30mH 30mH
Sol: Ly=4H+2-2+6H+2-2+8H-2-2 =& g Vi
Ly,=14H _
. ®  4Hi2 Apply KVL at input loop
O e 1 . .
di di .
2H -6-30x10" —+5x10" —-50i =0...(1)
o dt dt
- 6H20 Take Laplace transform
—§+[—30><10’3 (s)=50]1L,(s)+5x107 sI (s)=0...(2)
2H ]
Apply KVL at output loop
b \4
* AL di di
® sH22 V,(s)=30x107 —2+5x107> —L=0
dt dt
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Take Laplace transform 10£20
pree T 3 I, = =2.,20°
V,(s)=30x107s1,(s)+5x107" sI,(s)=0
. — . . I

Substitute I,(s) = 0 in above equation lon=2 L= 1/20°A
Vo+5%x107 sIi(s)=0......... (3) I,
From equation (2)

6 08.
——+(=30x107(s)+50)1,(s)=0

S ( 8 ) M) Sol: By the definition of KVL in phasor domain

-6

s (30x10° (s)+50)
Substitute eqn (4) in eqn (3)

—5x107 (s) (=6)
s(30x107 (s)+50)
Apply Initial value theorem

7S x107 (s)(=6)

s>o 5 (30x107 (s)+50)

L,(s)

V,(s)=

3
07.
Sol: Rin'=2%=29
R, =3+R, '=3+2=5Q

VS_V()_VZZO

V,=V, -V, :Vs(l—z—zj
V=171

By KVL

Vs =joL;.I; +joM (0)

V, =joL,(0) + joMI,;

M
V, = V[ 1-—
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Chapter > Two Port Networks

01. 2 1
Sol: The defining equations for open circuit Y - 3 3 ¥ - S -S
impedance parameters are: 12 *|-S S
V1: leII+ZIZIZ 3 3
Vo=Zyli+Zxlh S+§ _s_é
Y= mho
1 2
10 4s+10 gl g, 2
2= s .5 o
10 3s+10 04.
) ® Sol:
1Q 10 2 o--n -
o—MWW—F—w—o o—e M \/\ o
L N2/
210
02. Ans: (b) N
1 O o] [ o]
0 — !
. . Yy Yy 1 2
Sol: The matrix given is 1 % = { ! = } gth )
S Ya Y o MW o o—eo—MW—Fo
: 5 1 z1 sl
since y; # Y22. 3 E 2
= Asymmetrical, and ° o o—se o
‘ 1 1
Yi2# Yai 2 1 S
=> Non reciprocal network Yp = 31 23 Yy = 1
A -5 !
7 5
03. Yo 6 6
Sol: Convert Y to A : 5 5
1Q -~ 1Q 1F 6 3
oo | o |
% 0N 05.
o N o 1o 02 Sol: Convert Y to A: Convert Y to A :
10 - - 20 -
- - ST O xS
1 _ 1 o—élww——m%—o 2 1 o—“W—F+—W—>—02
—mbho 1F=S mho AR = 0 R AR =E2Q R
z —mbho §Elmho re - °2 o - °2
) , 1 1
1o 0oy 1o 02 —mbho 5
lo— 13 M— 07 o—r——MWM—" o
S lmho £1 h E R § 1
Fig: A Fig: B oo T ¢ mho <
1° 07 o o
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Network Theory

2 1 2 1 L 20 Lo
Y, = _31 23 mho Yg = _61 26 mho +o AW T o +
3 3 6 6
1Q
6 3 1 \A <§ \l/ 3L Vs
- = 1 —-=
y=| 6 6|_ 2 2L
AR T N D - o o-
6 6 2 Fig. 1
06. Vi=-2L e (1)
V,
1+ L 1 Z, = I_l =-2
— _]1 1
Sol: T, =T, =
1y Vo =61+ Vi, ()
— il
1+j5 1 From (1) and (2)
B Vo= -61,-21,
T3:> Z]ZIQ, Z, = or V,= —811
1 1 V.
T, = Z, =~2=-8
’ [0 J B L
T =(T(T2)(Ts) ) For I; = 0 (I/P open), the network is shown in
13 2+ 34 .
T= Fig.2
-1+52 33
07 I] - O % Iz
. + o AMN O +
Sol: T,:Z |:2 1:| ? )
ol: 1, 14= 1Q I
1 2 Vl <§\L 2 V2
o
2 3
T, =
1 2 -0 . o —
Fig. 2
Tle]ZO;ZZZZQ
1 0 Note: that the dependent current source with
T, = l 1 current 3 I; is open circuited.
2 V,
B Vi=1L, Z,=—=1
T=[T\][T] I,
35 3
_ V.
T{z 2} Vy=3L, Z,, =—-2 =3
L
Sol: For I, = 0 (O/P open), the Network is shown in -8 3
Fig.1
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09.
Sol: By Nodal
-1, +V, =3V, +V, +2V, -V, =0 2
-LL+V,+V, -2V, =0
4 —4
v { } v
-3 2
» 2
[Z1=Y"
We can also obtain [g], [h], [T] and [T]" by re-
writing the equations. I,
Y,=—=»
0
10.
Sol: The defining equations for open-circuit 13. )
impedance parameters are: 1+ % A
Vi=Zuli+Z1h Sol: (i)~[Ta]= 2
Vo =Zoili+Z2x1, 1 1
In this case, the individual Z-parameter matrices | Z,
get added. 1 Z,
(2)=(Z) + (Zy) (.[r]= 1 |, 2
10 2 [ 2y Z
[Z]= 2 7 Q [T,] and [T,] are obtained by defining
equations for transmission parameters.
11. 14.
Sol: For this case the individual y-parameter matrices Sol: In this case, the individual T-matrices get
get added to give the y-parameter matrix of the multiplied
overall network. (T)=(T; ) % (Tx)
Y=Y,1tY,
(T) = (T))(Ta) = 1+s/4 s/2) (8 4
The individual y-parameters also get added VAN 1/2 1 25
Y= Yiat Yo etc _ (3s+8 3.5s+4
1.4 -04 6 7
[Y] = mho
-04 14
15.
Sol: 7. —R. :&: AV, —BI, _ Vv, =21, |
" R | CV, -DI V, =3I
12. Ans: (¢) ! : g ? ?
1 V2 = 10(_ IZ )
Sol: Y, =—
12
Vl V=0 in :Rin =—Q
13
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16. 3 1
I, Vi==I,+=V, ......... (6)
\'A L —> 2 2
SOl: o :le 1 V}Il y I1
I — > 3 1
1 1,=0 2 2 — —
10 = = 12 2
= V,=(4]4)1, ], T = h=l5
+ V2 N A
= 7y, =20 v, — 2 2
1 -1
V,=4]4)1 - —
2 ( || )2115(, 30 §§ §§IQ gz[h]q: 2 2
f— 222 = 2Q l g
By KVL = -y 2 2
&_V _1_120 17. Ans: (a)
2 72 I,
vV, =1, Sol: Y, ZV V=0
= 7y=1Q=27y ’ . .
1 Just use reciprocity of fig (a)
4= L 2}9 1A
N
2 < 0.5A
33
Now [T] parameters; !
Now use Homogeneity
V, =21 +1, ... D SA
V,=1+2I,.......... 2 N <
= Il = V2—212 ......... (3) 2.5Av C.) 5y
Substituting (3) in (1): T
V,=2(V, =21,)+1, =2V, =31,......(4)
T—L 2} SO,Y22=V—2V1:0 =§=lmh0
2
T! =T :{ 2 _3} This has noting to do with fig (b) since fig (b)
-1 2 also valid for some specific resistance of 2 Q at
Now h parameters port-1, but Y, , V1= 0. So S.C port-1
21, =-1,+V,
-1, VvV 18.
L=—t+—2 ... (5)
L 2 Sol: Ezﬁzn:_Il
Substitute (5) in (1) \/ | L
-1, V
Vl = 211 — L + -z & =n
2 2 v,
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1 I 1 1+n
:>V1:_V2_(0)Iz Z=—tl=——
n I, n n
1 l+n
T 0 I =| —1I,
0 n
_n 0 - Il _ 1 +n Vz - Vl
S ? n R
T =T"=, 1
1
- = V,-—V,
1 el 1 I, =
T =T"=|, 1 n R
L n |
Now h—parami:ters i B ( l+n (n - lj
V, = (0)I, +—V, V, n nR
o V.o
I, = nl +(0)V2 112 n’ -1
0o L 20.
g= | n Sol:
— 0 N
n | 1
P D,
h=
n 0 | /
N,
Note: In an ideal transformer, it is impossible to — |
express Vy and V; interms of I, and I, hence the ‘Z’ For series parallel connection individual

parameters do not exist. Similarly, the y-parameters.

h-parameters can be added.
.. For network 1, h; = gl_1

19. Ans: (¢) ZF 0}_1:{1 0}
Sol: ZZQ—V—I2 711 : -
I, vi0 For network 2, h, = g,
vV, 11, R 1, 11 11
V, oL e {0 1} :[0 1}
| ke
n v \E -1 1] [0 1 -1 2
vV, -V, =1, le— tn T 2 .. overall g-parameters,
[ FI L1 g:h_l{z _1}-:1{2 1}
P 1 -1 2 31 2
1L LWL Lo 2/3 1/3
b L g{m 2/3}
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Network Theory

21. Ans: (a, b)
Sol:

11
=

Zp=11,Z,=1

1 11
=[Z1'= —

[y]=[2] 121_1[_1
A -t
1120 120
— 1
120 120
11 A
Y= —0, Y= —
"0 7% 120

22. Ans: (a, c)
Sol: Vl = AV2 — BIZ
Il = CVZ — DIZ

-1
11

A=
VZ ,=0
R
V2:V1 3
R, +R;
oA~ Vi _R+R;
2 R3
Vl
Lo-h] _ReR 1
V2 1,=0 Vl 3 R3
R, +R;
Vi
B = —
Iz V,=0 (112

Vi= (1 —al)R; — LR,
V1 = (Il —(X,Iz)Rl + (Il +12)R3 ...... (2)

Isz + (Il +12)R3 =0 ... (3)
From eq. (3)
Isz + IIR3 g 12R3 =0
D= I, _ R, +R;
-1, R,
B= Vi A (R2+R3)(R1+R3)—R3+OLR1
- Iz R3
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01. Ans: (¢) f-loops = (b—n+1) =55
Sol: n> E +1 f-loop = f-cutset matrices = n™>
= 12122 = 1210

Note: Mesh analysis simple when the nodes are more

than the meshes. 08. Ans: (a)

Sol: Let N=1

02. Ans: (¢) Nodes=1, Branches = 0 ; f-loops = 0
Sol: Loops=b—(n—1) = loops=5 Let N=2

n=7 L b=11
03. Ans: (a)

04. Nodes = 2; Branches = 1; f-loop = 0
Sol: Nodal equations required = f-cut sets Let N=3
=(n-1)=(10-1)=9
Mesh equations required = f-loops
=b-n+1=17-10+1=8
So, the number of equations required

= Minimum (Nodal, mesh) = Min(9,8) = 8 Nodes =3; Branches = 3; f-loop = 1

= Links =1
05. Ans: (c) LeiN =4
Sol: Not a tree (Because trees are not in closed path)
a
c Nodes=4; Branches = 4; f-loops=Links=1
Still N =4
g
06. Ans: (a)
07.
Sol: For a complete graph ; Branches = 6; f-loops = Links = 3
_ LetN=5
b=n, = M =606
2 2
n=12
f-cut sets =(n—1)=11
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Nodes = 5; Branches = 8; f —loops = Links =4 12. Ans: (d)

etc
Therefore, the graph of this network can have at 13. Ans: (d)
least “N” branches with one or more closed | Sol: Thevalid cut-setis
paths to exist. (1,3,4,6)
09. Ans: (b) /

Sol:
14. Ans: (b)

Sol: 2 (-D @

® @ @

@ 3
D 15. Ans: (d)
Sol: 8

10. Ans: (d)

Sol:
@ 1234 -

(b) 23,46 —
Fundamental loop should consist only one link,

therefore option (d) is correct.

v e
N /’ \\'
P, N

) 1456 —
@ 1345 — _

11. Ans: (b)

Sol: m=b-n+1=8-5+1=4
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Chapter Passive Filters

01. 0=0:S=0=H(s)=1
Sol: w=0:S=0=>H(s)=0
0=0=V, =V, It represents a Low pass filter characteristics
= Low pass filter
ow=0=V; =0
07.
S2
02. Sol: H (S) = 2—1
S”+Ss+
ViR,
Sol: 03—0:>V0—R1+R2 ©=0:8=0=H(s)=0
=w:S= H(s)=1
“V,” is attenuated = V(=0 O G :> () o
It represents a High pass filter characteristics
w=0=V, =V,
08.

It represents a high pass filter characteristics.
Sol: ®w=0;V, =V,

03. A W=00, VO =0
Sol: H(S): v (s) = Lol It represents a low pass filter characteristics.
1(s) SC
Puts— i = @ LCHjORC+I 09.
urs= ot = 0 Sol: ®=0= V,=V,
®=0=>H(s)=0 ®=00=Vy=Vi
It represents a Band stop filter or notch filter.
w=0= H(s): 0
It represents band pass filter characteristics 10.
S
04. Sol: H (S =
s”+s+1

Sol: ®=0=V,=0
(D:CO:>V():O

It represents Band pass filter characteristics w=0:S=00=H(s)=0
It represents a Band pass filter characteristics

®=0:S=0=H(s)=0

0s.
Sol: ®=0=V,=0 11.

omm=Vom Vi - Sol: H(s):&

It represents High Pass filter characteristics. ) s +s+1
06. ®=0=>S=0=H()=1

1 w=w=>S=w=H(s)=1
Sol: H (S) = m It represents a Band stop filter
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12. 14. Ans: (b)
I-s Sol:
Sol: H(s)=—— Gain (dB)
( ) 1 + S alI)l\
®=0=S=0=H (S) =1 Stop Band Pass Band
w=w=S=w=H(@E)=-1=12£18°" | [T [ :
It represents an All pass filter LI I ] i
2 : !
13. Ans: (¢) 5 R
R < >
SOl. .—/V\Nv ® : :
+ 1 1 A
\: c — v, 0 fe Frequelqcy
. . First order high pass filter =
1+sT
0o=0=>Vy=V;
®=0=V,=0 Phase shift = 90 —tanoT
Max. phase shift is at corner frequency
V, (s)— Vi (51) (i) o= 1
sc ==
R+—
sc T
V, (s) H( 1 Max. phase shift = 90 — tan"'®T
Vi (s) - ~ SscR+1 (1
| | =90—tan" | —xT
H(jo)= ~ T
I+jocR I+ f
+J E =90 45
HG o)t = 45°
1
1 15. Ans: (d)
2
V2 . BW - Stop Band
- g T 16. Ans: (a)
0 > Sol: Half power of series RC circuit is at t = T
f=1i (Time constant)
1
Where f, = T=RC
2nRC 1
Frequency = —
. 1 RC
H(jo)= e
I+ —
f, 17. Ans: (¢)
Sol: Magnitude of voltage gain 0.707 is at half power
. S f
ZH ( ] co) =—tan" | — frequency
f
__ L
f:0:>¢:00:¢min @ RC
f= fL = (I) = _450 = ¢max
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