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m Conventional Solutions]

Solution : 1
I = Y =0.8mA
Req
Since Heq =3+47=50Q
47 -3
= V, = 55X40x107 =37.6 x 102V
So, using current division
Iy = o2 (79.8x37.6x10°) = 2A
ot 0.125+0.0625
= V., ,=2x8=16V
N P,= VI =4712 =30.08 pw
= Pout: VoutX10ut:16X2:32W
. 32 6
= ———x10° = 1. 6
Power gain 30.08 1.064 x 10°W
Solution : 2

By Mesh Analysis

Loop - 1
51, + 101, + 10(/, - 1,) + 51, -5 =0
20I, =5
I = > =0.25A
20
Loop - 2
51, +10-51, + 10(/,-1,) =0
157,-151, = -10
since I, =025A
15, = 15 x 0.25-10
I, =-0417A
5V independent source = delivering [current 7, leaving positive terminal]
107, dependent source = absorbing [current 7, entering positive terminal]
51, dependent source = absorbing [current (7, - I,) entering positive terminal]
10 Vindependent source = delivering [current 7, leaving positive terminal]
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4 Electrical Engineering ® Electric Circuits

Solution : 3
Applying KVL in loop a-b-c-d,

W_:\g—(JﬁLJ _10-2%2,

MRDE ERSY

L+ Toi0"
or, V, =101 - (1)
Again,
Boiy+Byi, =i
since B, =B, =P (say),
i = Bli, +i,) = Bi, - (2)
However in figure
[ . . . ; i
Ve = —=—ig+(is +i)n. [applying KVL in outer loop]
R+
or, Vg =ig+igr +Pigr [using (2)]
- R (netresistance of the original circuit across a-d)
= £—(1+rL+BrL)Q =(1+5+2x5)=16Q
Is
iy = L 10 =0.625 A.
Rn 16
Then from (1), V, =10-i,=10-0.625=9.375V.
Then, v _ 9375 0.9375
Vg 10
Solution : 4
Let, Vg = Vo= V=V,
and V, = Vo=V =0V (reference)
80 9A
B AvAvAvAv c e D
12 QE§ 1)4A
16 Q
A - AV‘V‘V‘V
E F
Using KCL at node B,
Ve=Va ,Ve—Vo  Ve—Ve 9,4 —
12 8 16
ﬁ+ v V1 +52 =0
3 2 4
18V _ g
12
= V,=-48V
[www.madeeasypuincations.org MRDE ERSYH ©Copyrigh9
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Resistors always dissipates the power irrespective of direction of current flowing through them.

2
Power dissipated across 12 Q resistor = % =192W

. . (48)°
Power dissipated across 8 Q resistor = 5 - 288 W
- . (48)?
Power dissipated across 16 Q resistor = 6 - 144 W
Solution : 5 100A R,
E = Open voltage of battery =6V — MMW——0
with a current of 100 A T
V,= E-(100) R feey= V=5V

V,=5V=6-100R, =

R. =10 mQ

10 mQ
_«AAN—O O
Ri
-4 _ <
E=6V = = [g=600A D = R=10mQ
- <
‘"——«——0 O
E 6
s = — = 3 = OO A
R; 10x10
Constant current source
O
=
IS=600A<D = R=10mQ
-
O
Solution : 6
Super node
V, V, 2Q
I 1 A 2 MW 3 b
@ VO Vs
211
= = I =
11<D 10 IaTE;m 5<> 10

Consider nodes (1) and (2). These two nodes constitutes a super node.

V,-V, =2l ..(1)
Super node equation
i Vo Vo Vs
— - +—=+== = (2
1 2 0 @
[@ Copyright MRDE ERSYH www.madeeasypuincations.orgJ




6 Electrical Engineering ® Electric Circuits

Vi+ V,+0.5V,-0.5V, =1,
Vi+15V,-05V, = I,
Node 3:
Vs =V, I
-, -= =
2 275 =0
V=V,
Put % = 057, +1,, inequation (2)
V,-1,+V,-05I,-1,=0
Vi+ V, =150 +1,
From (1) and (4)
V, = 1.751,+0.51,
Also Vo=V, =1,+2I,
Vo= V,+ 1+ 21,
V, = 2.75I,+2.51,
Also I, =-V,
From (5)
~I, = 2.75I,+ 2,51,
-3.51, = 2751,
a=l2 2275 _ 5786
1 3.5
o= L _ -0.786
11
Solution: 7
We assign nodes a, b, c and d as shown below,
b b b
12k
6kQ T, 12kQ
b MW MW b
9kaZ S12k
T 4kQ T
b_@ a AvAvAvAv d
s OV Zpk
d d d

Simplifying the circuit in following steps,
Between nodes cand b

6kQ|| 12 kQ|12kQ = 3 kQ

Between nodes band d

12kQ | 12 kQ = 6 kQ

Between nodes aand d

4 kQ|[12 kQ = 3 kQ
Between node c and a, 9 kQ resistor is connected.

MRDE ERSY
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3kQ
AVAVAVAV ¢
Z9ko
>
60V 9
b ) a
3 + L
6kQS v 3ko
< _<
d
Using voltage division rule,
3

= ——(60)=20V
v 3+6 ( )
.. Power absorbed by 4 kQ resistor,

V2 (200

= 7= 3 =100 mwW
4x10°  4x10
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m Conventional Solutions]
Solution : 1

Voltage across capacitor is

Is

o5 490

1 I
V.= I,——= S £-90° =
€ FjoC 500x2x10°

Voltage across capacitor is lagging by 90° from /.. In the circuit V,, plus unknown element voltage will resultin V.

Re
45°
45°
[S
VC VS
Im
Ve = Vet Vi

where V= unknown element voltage.
So, the unknown voltage should be in same phase with /_. This is a resistors.
V.l = v

1 1 1
Ll—| =LA i A= —=——F%——=1ka
(mC)‘ 165 oC  2x107°x500

Solution : 2
For unity power factor Z should be purely real

. 1 R
Z = (H-i—j(DL) "/(D_C VmSil’l(i)t <~> Z D — —_— C
. 1 L
) (,‘3i’+/o)L)><j_m—C
B . 1
H+/wL+jQ)70
R L . 1
___jec'c XR‘f("’L‘wc)
- ! 1 . 1
R+/(0)L_Q)C‘) R_/((DL_(DC‘)
R L , 1
(o 6)| 7~ c)
+(coL—mC)
H’ZﬁL_H(mLJ)_ -L((DLJ)
jeCc'C wc\"ec)/C oC
= TV
R2 +(0\)L—(‘0C‘)
(@ Copyright MRDE ERSYH www.madeeasypuincations.org]




10 Electrical Engineering ® Electric Circuits MBDE ERSY

equating imaginary part to zero

joc 'C oC) =
-jR? L ( 1 )
—-j=loL-—] =0
oc '\ T eC
-R? 1
—=l|loL-——] =
® (w wC) 0
L 2
oC = =t ok
L
C =
R? +(w’L%)
Alternate solution:
I L
I
R
I
<~> i —C 9 4
3Sin®
L 4
where 6 = tan™' (m_LJ
R
I.=wC-V
I % %
LS o= T
Z R’ +ol?
For power factor to be unity
I, =1 sin®
% L
oCV = X o
JR? +(0L?  JR? + (L)
B L
R? + (wL)?
Solution : 3
€
— @@~
Joa S0P N
VVVV 1 A\
O
Given, e, = 100 sin 30tV
e, = 50 sin 80tV
e; = 70 sin 100tV
[www.madeeasypuincations.org MRDE ERSYH ©Copyrigh9
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The rms values of various voltage sources are:

e, = 120V

E = %:70.71v
50

= J3-3530V
70

E = T5-4050V

E, = 120V (fordc, V, = V)

Now, Voltmeter reading V = \/Ef +E2+E2+E2

= J(70.71° +(35.36)" + (49.50)° + (120)° = 152V

Solution : 4
The circuit shown in figure is first reduced as shown in figure(a) using the concept of series parallel
equivalent.

Here, in figure (a)

P
Ré+ Xfc ?

NerAric Xic 2
R = =R.+ R. —===R-(1+ Q%)
c C 2 C C

Re R2

X
[ Qc = # at resonance; Qg being the Q factor of the coi|:|

c
2 L2 2
Also, X = M:XLC‘*XLCE
4 X 2
Lc Xic

= XLC[1+1/XEC/F’%]=XLC|:1+Q_12:|

¢ oo
Finally, following figure (b) N\
R
R = R1 Rp AVAVGA:AV
eq R1 + Rp 3
Also, in figure (b) L,
The current magnification [i.e., the net Q factor (Op)] is given by UCM
I Vixe R '
c _ VX Tea_ oy C Ry Fig. (b)

In, VIRq Xc

[@ Copyright MRDE ERSYH www.madeeasypuincations.org]




12 Electrical Engineering @ Electric Circuits MBDE ERSY

[w, being the frequency of resonance]
Thus, for the given circuit,
Aifp
Reg = R, +hA,’ R, =FRc (1+ngil)

Xp = XLC(1+ 5 J
coil
Op, quality factor of the parallel circuit = o, C/%’eq
The frequency of resonance w, = i E—
0 LC C C
Here, OCO// _ ('OOLC _ 1414 x0.05 -70.7
Rc 1

R B ——
0.05V10x10~

R =1(1+70.7%) = 5000 Q

P
o 5000x2
This gives F?eq = 5000+ 2
Then Op, the Q factor of the parallel circuit is
Qp =, CF?eq= 1414 x 10x 10%x 2=0.03

Thus for the given circuit, the Q factor is 0.03 and o, (the frequency of resonance) = 1414 rad/sec.

Solution : 5

R

y !
V= 12040°C~> | =

1
A
3

{*

Y
equivalent admittance of the parallel circuit

1 o R-X) )

— - - -
R+ X,  (=jXc) (R+jX))(R—jX) Xc

R_jXL +L_ R +/' i_ XL
RP+X? Xe RP+X? X, RP+X?

For unity power factor resonance, imaginary term must be zero

~<
Il

L_ X1 =0
Xe RP+X?
= XP-Xo X +R? =0 (i)

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha
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Roots of the equation (i),

X =
= Xy =
Y =

Current drawn from the supply,
1, =
For X =
Is1 =
For X =
IS1 =

I Rank Improvement Workbook

13

(Imaginary part is zero)

X, =40

8

120x| ———|=12A
(82+42)

Minimum value of the current drawn from the supply 75, =3 A.

Solution : 6

Voltage
source

where,
and

Impedance of the circuit,

Z(jo) = R+/mL+,L=R+/(
joC

R C

——WW—T0——
©

R=25Q,L=2H
C=30uF

ol — L)Q
oC

s
6= tan™ ©C
R
1
L
= tan® = (‘” mC)
- R
[@ Copyright MRDE ERSYH www.madeeasypuincations.org]




14 Electrical Engineering ® Electric Circuits MRDE ERSY

(i) For phase angle leading or & = — 45° [current leads voltage by 45°]

(2o~ acaneio®)
tan (- 45°) = ox30x10

25
6
= 05 = g 10
30w
= -25x30m=2x30w— 108
= 60 w?+750w—-10% =0 (i)

Roots of the equation (i),
o, = 123 rad/s and o, = -135.5 rad/sec.
o, = — 135.5 rad/s is rejected as w can be negative

123
Con
For frequency of 19.57 Hz, phase angle of the circuit is 45° leading.

f =19.57 Hz

(ii) For phase angle 45°lagging, 6 = 45° [current lages voltage by 45°]

1 10°
_ 20— ———
(‘”L mL) [‘D 30@]

tan(45°) = 5 = o5
6
= 25 = 203—&
30w
= 60 ° - 750 - 108 = 0 .. (if)

Roots of the equation (if),
o, =-123 rad/sec and o, = 135.5 rad/sec.
o, =123 rad/sec is rejected as o can not be negative

f= 135.5 =21.56Hz
2n
For frequency of 21.56 Hz, phase angle of the circuit is 45° lagging.
Solution : 7
2 2 2
Zs) = 20((s+ 1" +10°) _ 20(s° +2s5+107)
S S
Z(s) = 20s+ 40+¥ (1)
For series RLC circuit Z(8) = R+ SL+Ci ..(2)
S
Comparing (1) with (2) R=40Q
L=20H
C=495x10"*F
1
i) Resonant frequenc = =
(i) quency (O JLC

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha
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1

0, = = 10.05 rad/sec
J20x 4.95%107
i) Qfact ot 1 _1]L
(i) Qfactor R~ oRC R\C
1 20
Q= —%x,[———=5.02
40"\ 4.95% 107
(ii) Bandwidth B= E=£=2
L 20
(iv) Impedance under resonance =Z,=R=40Q
At resonance capacitive reactance is equal to inductive reactive
So Zy=R=40Q
Solution : 8
(i) nyis maximum when impedance of parallel R,, L, C circuit is maximum as A, is real and positive.
Consider the parallel circuit
o4 0
=
Y g L =Cc 2R
<
o4 0
1 1 1
= —+—+joC = —+j|0oC—-—
@) R, joL J 2 j( (DL)
The network is parallel resonance (or high impedance) when Y, (w) and thus Z () is real. In this
. . 1 . .
case |Yj,(w)| will be minimum and Z, (®) = will be maximum.
Yin(o)
So for real (@) = —i+ oC=0
ol
1
= 0y = ——
LC
(”) ny = R1 + Zin((’oO)
For 0= o,
Z(wg) = R,
Z,=R+h,
%
Current =
R+ R,
i(t) = sinmt
i0=27g
[@ Copyright MRDE ERSYH www.madeeasypuincations.org]
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Solution : 9

Since the current going into the windings from both sides should support the flux in the same direction,
hence dotted equivalent circuit can be drawn as,

5Q 5Q

+ +
1040°<"> C"’ 104£90°
: C
= —j10

=/
0<
1t

Using decoupled technique,

Applying KVL in loop (1) and (2),

10£0 = I,[5 + j5 - j10] + L[j2 - j10]

1020 = 1,[5— 5] + I,[/8] (1)

102490 = L[5 + /5 — j10] + I,[/2 - j10]

102490 = L[5 - j5] + I,[j8] (2)
V= —10(, + 1) .(3)

Now adding equation (1) and (2),
10 + 0 = ,[6-/13] + L,[56-/13]

10+ /10
L+l =513
Vo = —/10[1, + 1]
10+ /10
V= -1
o= J10x s

V. = 10.15£24° Volts

[www.madeeasypuincations.org MRDE ERSYH © Copyrighg
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m Conventional Solutions]

Solution : 1
Writing currents into 100 Q and 300 Q resistors by using KCL as shown in figure below,
_21)(
AN
N
(- ZIX)AVAVAVAV g
0.01V, 100 +
< * <
10003 30003 {(1-2,-001V) 1 ACD Viest
= <
I -
. AvAvAvAv o
800 Q b
I, =1A
Ve = Viest

Writing mesh equation for bottom right mesh,
Vieer = 100(1 —21) +300(1 - 21, 0.01V,) + 800 = 100 V

VTT
Ry, =~ =100Q

Thevenin’s equivalent circuit,

100 kQ2
——WW———oa
ob
Solution : 2
a Rap 2
LB P
20V 15V
1/ 2
We can determine the norton’s equivalent across the terminals aand b.
To determine I:
a b 1 2
I LB P
20V 15V
1’ 2’
We can use superposition theorem to determine /,,
When only 20 V source is acting alone.
vaw.madeeasypuincations.org MRDE ERSYH © Copyrigha
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20V

From figure A in the question, we can calculate Ij,.
I, =8A

When only 15V source is acting alone:

LB P

I Rank Improvement Workbook

19

Iy

1

" - LB P

®

o

2/

15V

By applying the Reciprocity principle to the figure. A in the given question, we can calculate Iy .

2

15 _ 10
I 2

[” = —_X15= _3A
N 10
Thus, I, = I}, + I =8-3=5A (Using superposition theorem)
To determine R):
RN
a b 1 2
| LBP *
1 2
Equivalently, we can write the above circuit as show below.
1 2
| LBP *
1’ 2
RN

From figure A in the given question, we can calculate R, as

10V

N 4A

[@ Copyright
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So, the Norton’s equivalent across the terminals a and b is will be as shown below.

Iy = 5A D

AAAA
\AAAJ
Py
P4
I
N
(o]
2
2

Maximum power will be delivered to R,, when R, will be equal to R, =2.5W

5
When R, =R,=25Q, IL=§=2.5A
Hence, P =1,2R =1°R,=(25)?%x25=15625W
Solution : 3

The superposition theorem states that the voltage across (or current through) an element in a linear and
bidirectional circuit is the algebraic sum of the voltages (or currents through) that element due to each
independent source acting alone. The principle of superposition helps us to analyze a linear circuit with
more than one independent source by calculating the contribution of each independent source separately.
However, to apply the superposition principle, we must keep two things in mind:

e While we are considering one independent source at a time, all other independent sources must be
turned-off. This implies that we replace every ideal independent voltage source by 0 V (or a short
circuit) and every ideal independent current source by 0 A (or an open circuit).

e Dependent sources are left intact because they are controlled by circuit variables.

The circuit in Figure involves a dependent source, which must be left intact.

Let, ig =14+ i, (i)
where i’ and i, are due to the 4 A current source and 20 V voltage source respectively. To obtain '), we
turn off the 20 V source so that we have the circuit in Figure (a). We apply mesh analysis in order to obtain

.,

l 0
2Q
AAAA
\AAA
303 9
T 1Q 51/
a® D S
5 QE§ ’9 E§ 40
= §
O—0
H O %
(a)
For loop 1,
iy =4A ..(if)
For loop 2, =3i, + 6i, — 1i; = 5i; = 0 .. (iii)
For loop 3, =5i, —i, + 10i; + 57’ = 0 (iv)
But at node 0O, ip=1i, -0y =4-7, (V)
Substituting Equations (if) and (v) into Equations (iii) and (iv) gives two simultaneous equations.
3i,— 2’y =8 ...(vi)
ir+ 51’y = 20 ... (vii)

vaw.madeeasypublications.org MRDE ERSYH © Copyrigha
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which can be solved to get, i’y =5217 A ..(viii)
To obtain i”,, we turn off the 4 A current source so that the circuit becomes that shown in Figure (b).
2Q
o MWW

-<
-<
1Q :'o

o
5 QEE “is) E§4 Q
(b) 20V
For loop 4, KVL gives
6i,— i —5i"; = 0 ..(ix)
and for loop 5, —iy +10i;—-20 + 57 = 0 (x)
But iy = —i”,,, substituting this in Equations (ix) and (x) gives
6i,— 4", =0 (i)
i, + 5i% = -20 ... (xid)
which we solve to get
= -60/17 A - (xiii)
Now substituting Equations (viii) and (xm) into Equation (i) gives
iy = —% =-0.4706 A

Solution : 4
Let us firstremove R, (Figure (a))

m n
o X
+ +
t2
2v 51, :Ezsg Voc
-
- VOC - -
oy
o P
Fig. (a)
Here Voo = V= ny =(-51)x 25

[~ Thedirection of 5 7, the current in the loop m-n-o-p, is opposite to the polarity of assumed voltage drop

Vin 25 Q resistor]
ie., Voo = — 1251,

12— 2V 12-2Voc
— V
But I = Jo00 = 000 | Voe=Vi
, 12-2Vc
Thus finally, Voo = —125 1000
or, 075V, =—15ie, VOC:—ZV
To determine Ay, , let us short the terminals x - y (figure (b)). Due to short circuit between

7, 10000

X
2 v, >
(F)r2v 2250 I
‘
y
Fig. (

[@ Copyright mRDE EF!S‘_-I www.madeeasypuincations.orgJ
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x - y, the voltage V diminishes to zero. Thus the dependent source (2 V) in the left loop vanishes (Figure (c))

1kQ I,
12V
Fig. (c)
, 12
Obviously, Iy =-51,=-5 (
Thus, Ry, =

Figure (d) being representing the Thevenin’s equivalent circuit, 7, (current through R, )
- VO.c
Rm+ AL
-2

or, I, = 3333510 =-46.15mA (i.e., 46.15 mA anticlockwise)

Solution : 5
Finding Thevenin’'s equivalent across terminal B-D. So open circuit the resistor R,

So Vig = %
ER, L
Vio = R, +R, =
So Vo = =Vig+ Vup
ER, ER,
Ym=R,+R, R,+R, c
Given E=12V
R, = 1.2 kQ
R, = 1.5 kQ
R, =4 kQ
R, = 3.6 kQ
Vo = 12x1.5 _12><1.2
= 15+36 12+4
=353-277=0.76V
To find Ry, for this:
by short circuit the voltage source
Ry = (R || Ry) + (R || Ro) Ry R
R Rs . R.R, C

= R+R; R,+R,

[www.madeeasypuincations.org MRDE ERSYH © Copyrigha
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1.2x4 1.5x3.6 Ry, = 1.98 kQ
= 12+4 15136 WW B
=0.92 + 1.06 = 1.98 kQ
Thevenin’s equivalent + &

- S Rs=1k
4V, 078V vp=o0Tev T ’51 S Remtha
5T R, +R; (1.98+7kQ
iy = 0.255MA b

Solution : 6
After closing of the switch ‘S, the circuit in s domain is
25Q 4s 4 Z,,
MW B —o0— MW
250 1 Vi
T(D T 025s R=50Q = Ci) IZ | R, =500
o_
B
Calculating Z;;:
Allindependent sources are replaced by their internal impedances. 25Q 4 2
1 MWW HO—o
25 x 0.25s
(0'253) +4s = Z - _1 =Zm
25x0.255+ 1 TH T 0.25s
25 .
Zy, = ——+4s (i °
T 6.255+1 0 B
Calculating V7, 5 0 ih
v - 250/s 1 i) .
o5 1 0.25s
0.25s @Q} 1 v,
s \& 0.25s
_ 250/sx025s 4 _ 625 4 T
o 25%x0.25s+1 s 6.255+1 s o-
250
\/ -- - m
7 5(6.255+ 1) (i)
Zry
Vo (* R,=50Q
© O
The current through load resistance R,
1) = Z T 250/5(6.255+ 1)
. Zm+R, 25+25¢% +4s+50+312.55
(6.255+1)
250(6.25s+1) 250 250

5(6.255+1)(255° + 31655+ 75)  s(255% +316.55+75) S(s+0.243)(s +12.418)

[@ Copyright MRDE ERSYH www.madeeasypuincations.orgJ
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Using partial fraction
82.848+ -84.50 N 1.654
I8 =g T (s10243) " (s+12.418)

Taking inverse Laplace we get

MRDE ERSY

i(h) = 82.848u(t)—84.5060243u(1) + 1.654 e '2418((t) A
L

li,(t) = (82.848 — 84506702 +1.6546 1241 )u(t)| A

Solution : 7

40V (:i)

AAAA
\AAA
AAAA

Load

Net load resistance Z;

<o

_
1,2,3
R R
A
6

a

Now we will find Thevenin equivalent with respect to terminals X-Y.
Now first we will find Thevenin voltage between terminals X-Y.
i.e. open circuit voltage between terminals X-Y.

ie.
Now circuit diagram will be

w® (o

Vm = Voc

_A
I
IS
[®
A
VWy

Loop-1 Loop-2

0 X

Applying KVL in Loop-1, we have

40 -2001, - 1801,
But from Loop-2, we have
12
From equation (i)
40-20017,-180

2001,

1A

~140

oY

(i)
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140

11 = -———=-07A
200
Net current flowing through 180 Q register is
I=1+1,
I =-07+1
I =03A

Voc = Voltage drop across 180 Q register

20Q 12Q
VOC = 180x03 ('L?I) A'A'A'A' AvAvAvAv o X
Vy, = Vo =54V
Now we will find R, w.r.t. terminals X'and Y for this circuit will be o
R, = 12+ 180]j20 18002 R
< )
R, - 12+18O><20
200 oY
R, = 12+18 R, =30Q
R =30Q —WW———o

th
Equivalent circuit with respect to terminal X-Y

¥
V=54 O

According maximum power transfer theorem power delivered by source V,, to a
load across X-Y will be maximum if load will be equal to R,,.

L o
e. Z =R,
= Z =30Q (i)
From (iii) and (a), we have
all
5 = 30 Q
R, = 180Q
Now circuit will be
R, = 30Q
Z = R,=300Q Rn=3002 1 (1)
So voltage across load Z, R — Z,=30Q
54 ! =
\/: —XZL | < <;R <:R i
(R +Z1) 54V D . SR =373 | Load
v = 230 | |
60 | i
V=27V ! !

In parallel voltage will be equal
Voltage at node 1 — Vi = V=27V
Power delivered to load R,

Ve _ (277
= 1 ="2 =-405W
P R 180
2 2
Power delivered to R,/2 P, = (RV1/2) =% =2x405=81W
L L
P, = 81W
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Power delivered to load R, /3

VP 8V _, @1y
(R R 180
P3 = 3x4.05=1215W

P, =

Solution : 8
20 3Q
AAAA AAAA A
yvvy A\AAAJ
2+NA
+ >
4v(> T (f 2A 210
B
KVL in loop 1
4=2I+32+D+12+1)=21+6+3[+2+1
4=0/+8
6l =-4
= 1= -2
3
, . 2 4
Currentin 1 Q resistor (2+1) = 2—§:§A
Verification by superposition:
Only 4 V source:
2Q I 3Q
MW MWW A
I
+
o
4v<> . §§ 10
B
4 2
L= —==—A
6 3
Only 2 A current source
2Q 3Q
MWW MWW A
I

0—0O
{—)
N
>
AAAA
A\AJ
)

B
L@@ _2
2 2+4 3
tmpen=2422%
3 3 8
EEEE
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m Conventional Solutions]
Solution : 1

Redrawing the given circuit, we get,

1H o)
via(®) via(t)
+ +
v,(f) Dis(t) 2F == 1F = 9i,(t) 2"'% V(D)
i) = i,(0) + iy(1) (Using KCL)
. av,(t) . dv4(t)
hence, H = 212 H=1=—-
11( ) ot 12( ) ot
So, i) = o i) 4 Ai(0) _ 5 dvi(0)
at at at
, iy(t) avy(t) 1.
Also, it = 31T and " =—i(t)
. 2.
or, i(f) = gls(f) ..(1)
Now writing KVL in right mesh, we get,
diy(t) ai
() = 1—2242-0
9i,(D) di dt
) dig(t)
9i,(f) = 3 i
. Vo()
9i, (1) = 37
2din (t
v(f) = 6i,(f) and vy(f) = c’jot()

Substituting i,(1) from equation (i), we get

v = 6><§is(t) = 4i,(t) = 80sin(21) V

Solution : 2

The given circuit in Laplace domain is shown below.
2s S a 1s)
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Thevenin’s equivalent across terminals a and b can be found as follows:
To find V4, (s):

2s S
—O00 DO "
% - %23 Vin(s)
10
Vin(s) = S5
To find Z;;, (s):
—000 OO0
2s S
; %23 ——‘
vzth (s)
Z(8) = 2s
The Thevenin’s equivalent circuit is shown below.
2s a 1s)
8
L 10
s 8
-|- s
b
10
Now, (8= —S—=p > -5
81os+0 S +4s+d (s+2)
s

By applying Inverse Laplace transform,
i() = 5te? u(t) A

Solution : 3

100V =

Writing differential equation for the circuit with current i.

di 1
= 1 Da— - A~ 'dt
100 = 20i +0.05 5+ = [i
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Differentiating the equation,

2. .
i 4009 110810
dt? dt
= (D? + 400 D + 10%)i = O
2 6
— + —
D, D, - 400 £,/(400)" -4x10
2
= —200+,/(200)" - 10°
So, i = e209[C, cos 979.8 t+ C,sin979.8 t]
At t=0;, i=0;
0 = 1[C, cos0 + C, sin0]
. C, =0
Now, i = e209[C,sin979.8 {]
Differentiating above equation,
di 200 200 i
- C,[e2%91(979.8) cos 979.8 t + e P9 (- 200) sin 97938 t]
At t =0, voltage across inductor is 100 V
di
L— =
or, i 100
or ﬂ = 2000
’ at
So, 2000 = C,(979.8)cos0
: C, = 2.04

Hence, current in the circuit is:
i = e 200(2.04sin 979.8 f) Amp

Solution : 4
At t = 07, the network attains steady state. Hence, the capacitor acts as an open circuit.

>

AAA

\AAA
20Q
o
40V—T v(0)
i(07) o
vo(07) =40V
i(0)=0
At t = 0%, the capacitor acts as a voltage source of 40 V and the inductor acts as an open circuit.
AVA'A'A'
20Q
o
=40V
vo(0*) = 40V
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i(0Y) =0
Writing KVL equation for t > O,

. t
—1dl—(t)—20i(t)— ! - ji(t)dt—4o =0
05

at 1x1
At t = O,

ai(0") A
ik Sl A -0-40 =0
; 20i(0")-0-40

=-40 A/s

ai(0")
at

Differentiating the equation (i), we get

2. .
_GHD 50910 _q0841y-0 = 0
at? at
At t = 0",
2.+ A+
_d ’(2 ) 209100 _408;0) = 0
dt dt
2.1+ eks
a%i07) _ _pp9H0T) _ gop Afs
at? at
Solution : 5

Let the selected node be (x) in the circuit of figure.
Using nodal analysis,

Vet =Yot) , dVel®) _

R at
VA(F) — —ult—
or o(t) —[u(t) —ut =] Lave) _
R at
Here R=C=1
Ve(t) +M =ult)-u(t-1)
dt
Taking Laplace transform for both the sides of the above equation,
1 1 ¢
Vo (s) + [s Vs (8)- V- (0)] = E_Ee
However, Vo (07) = V(0%
= 2 volts
Vo () + sV (s)-2] = %(1—6_8)
or, Vo(s)[1+s] =2+ %(1—9‘3)

[following application of switching]
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2 1 e~°
s+1 s(s+1) s(s+1)

or Vo(s) =

Using the concept of partial fraction,
1 1 1

s(s+0) T s (s+1)

VA9)

Il
| —
nl—=
|
[¢))
+ [ =
—
| S|
I
|
19
| —
nl—
U)‘
+ —
—
| C— |
(7))
+ N
—

Taking the inverse Laplace transform,
V(t) = [1-efult) - (1-e M) u(t=1)+2eu(t)
=(1+ehud-(1-elt=D)yut-1)
However, u(t) =0ift<0and=1ift>0
Also, u(t—=1)=0ift<1=11ift> 1;
- for1>1t>0, Vity=(1+eh)V
and fort>1, V() =(ett-N+ etV
It may be noted here that figure represents the circuit at t = 0*.

Solution : 6
Method-I:
4 kQ
8V L=1H E§R=16k9
After converting into s-domain,
8/s 4kQ
lls) = 16k><s+4k j
16k+s 8/s s = 16kQ
at steady state I(s).. = lim sI(s)= Ilim 3-8—/S
y Y $S T 550 T 550 16k x s
+4k
16k+s
8
= ——=2mA
4kQ

Method-II:
At steady state, inductor behaves as short circuit. So,

4 kQ

8V
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8 >
Iss: 4kQ=2mA 4kQEE
4kQx 16 kO 16k S Req
R = ——————=32kQ <
eq 20 kQ
Ly = 1H
L
= =9 [_ 1 |_03125msec.
o \3.2kQ
Solution : 7
The circuit for t > t; is shown below (in this case switch 'S’ is closed).
iity  50kQ i THF
AAAA It
[AY
+ <> <>T
200V = 50k = 75kQ 2V,
At t> 0 circuit will be
1 uF
L SMe—— ¢
200V =+ §§ 50 kQ E§ 75kQ
Soin s-domain
50x10° _
L(s) = 1(s) ()
50x10° +75%x10% +
107°s
200
and - - 50 x 1031(s) + 50 x 103[1(s) - 1,(5)]
200
= = 2x50x 10°1(5) - 50 x 107/ (s) (i)
200 50x10° +75x10° + 16
== - 100x10° 08 17,(s)-50x10°14(s)
S 50x10
6
200 _ [50><1O3+150x103+2x%]11(s)
s
200
he = 2% 108
S|:2><1O5+XS]
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200
2x10%°s+2x10°
-3
I(s) = ;310 ..(iif)
Taking inverse Laplace transform we get
i(t) = 103 e u(t) A
Now, taking inverse Laplace transform of equation (jii),

I(s) =

. i(t) = 103 e 10fA . (iv)
Since, the switch is closed at t = 1, so equation (iv) becomes,
i(t) = 108 g'0-0) (V)

Voltage V(t) = 75x 103 - i (t)

= Vit = 75x10% x103¢ A0
= Vo(t) = 75¢ ")y
At t=t, V, = 7510~ =750=75V
-10(25x1073—¢
At t=25m sec, V, = 75e 025107t v
At t—> oo, V, = 756410 _75 ==V
The corresponding transient is shown below:
V%
75V f---m-mm---

Solution : 8
The circuit for t > 0 is shown below:

L, b))

AAAA
VVVY
R

i

Loop — 2
Apply KVL in Loop-1,
dis(t) . di,(t) ,
V = R (t)+L—L-pm—=21 N
111() 1t at (i)
Apply KVL in Loop-2,
di, (t diy (t . .
LZ%—M ;,5)+F1’212(1‘) =0 ()
Taking Laplace transform of the equations (i) and (ii),
%
= 5 R.1,(8) + sL,1,(s) — sMI(s) ..(iii)
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= SL,I,(s) — sMI,(s) + R,I,(s) = O (iv)
Putting the values of given parameters in the above equations (iii) and (iv) we get,

5
= S - 1,(8) + sl,(s) - 2sl,(s) (V)
= 4sl,(s)—2sl,(s) +I,(s) = 0 ... (vi)

Putting value of 1, (s) from equation (vi) into equation (v) we have,

5 2s
= S - (s+1)l1(s)—23(4s+1)11(s)
2 2
- 11(3)[48 +5s+1—4s] 9
45 +1 S
5(4s+1)
= I(s) = m
-4
5(5+1) 5 5
= he = g7 "5 Bs+1
()(53+1)
5
5 1 .
= L) = 575575 (Vi)

Taking inverse Laplace transform of equation (vii),
i(t) = (5-eP)ut) A

Solution : 9
VC1 (0) =100V = VC1 (0*)
Laplace equivalent of changed capacitor

1 _10°

sC s
Ve 0) _ 100
S S
Laplace equivalent of complete circuit
, 500 Q
o—o0 MWW
L 1 | e g
s 6
=1 =5
100 S
S
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6
S 10°1(s)
Ip(s) = —3 5~ 6
10 0.5x10° 500S+1.5x10
4500+ 2
S S
5005 +1.5x10°
1(s) = ¢ 2100 (s) (1)
10
100 10° 0.5x10°
KVL for loop (1), e ?-I(s)+ 500+ ——— |1x(9)

100 = 108 1(s) + (5008 + 0.5 x 106) 1(s)
(5008 +1.5%x10°)

Put 1(s) from (1), 100 = 10°. s I5(8) +(500S + 0.5 x 10°)14(s)
100 = (10005 + 2 x 109) I(s)
100 0.1
I5(s) = o= 3
1000(S+2x10°) S+2x10
Taking Laplace inverse, ip(t) = 0.1e72900t for ¢>0
Solution: 10
1
Given: C=§F,L=1H
Steady state condition at t = 0~
V(0)=2x1=-2V
i(0)=0A
VA(0%) = V(0) =2V
i(07) = i,(0) =0 A
Circuitfort>0
— i 10
—MWW—o——o MW
1Q
o+
10v(®) ic@)| Ve=-2V I lz‘L(O*)=0A
o_
=192 _12a-i 0%
aV(0*
For capacitor io(0%) = CdVe(0")
at
dVC(O+ ) lc(o+) 12
L YRV,
ot c fs
2
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aVvp(0)
—— =24V
ot /s
As current can’t change instantaneously in inductors,
i(0*)=0A
V,(0*) = V(0*)=-2V
v, = 9L
at
di (0%)
V,(0*) = L=
1(0%) 7
. + _
M = l\/L(o+):_2 - _
at L 1
EEEN

I Rank Improvement Workbook 37
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Two-Port Network Parameters
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m Conventional Solutions]
Solution : 1

Let us first open circuited the output terminal, we get,
I, = 0, then dependent voltage source 37, = 0 and it acts as short circuit.

Iy 1Q 2Vs 2Q -
1 Ar 1, 0
°_’_V\Ml__<_> VWv o
+ +
+
=

Vi ;320 V2
-

o °

39

We can see that dependent current source and the right most 2 Q resistor (Horizontal one) are in parallel,

so simplified circuit is shown below.

I 1Q I 1Q
+ +
L 4v,
2V, =20
v, v, 2Q
<ot +
203V, 203V,
_ _
Applying KVL in the loop, we get,
V-1, -4V, -2I, -2, =0
V,-1I,-4(21,)-21,-21, =0 (Vy=21,)
V,-131, =0
or, R,y = %=1SQ

Solution : 2
Redrawing the given circuit, we get,

10Q

Two Port
Network

Let the input impedance be Z |

I 10 Q
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V,
in Z
V.
V, = s _7Z
oz, +10"
i 4 _1
Vv, ~ Z,+10 2
2Z =27 +10
Z =10

or Input admittance

The input admittance is given as,

v Y12 Y1
in = 11 Yoo + YL
_002)2) Y - _01S
01 =Y~ 02501 EETORRS
0.1=y,,-0133
or, y;; = 0.233S

Solution : 3
Reciprocal network : A network is reciprocal when the ratio of response at port 2 to the excitation at port
‘1’ is same as the ratio of response at port 1 to the excitation at port 2.

I, e I, I,
+0 VW T 192 o+
L[] ° L]
< <
V. < < V] V.
1 1(2:; 1Q<; 1 H 2

Using nodal analysis in conjunction with the ideal transformer equations.
L=V, +(V,-V)) 1

;
=2V,-V/= 2\/1—§V2 (1)
and I =-V/+(V,-V,) ..(2)
w_No_1
V2 - N2 B 2
L _ N1
and TN, T2 ...(3)
From equation (2) and (3)
1., T ,
L= 51 = 5[+ -] (4)
2 v Y1y,
b > 27 2 (@7 (9
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From equations (1) and (5)

Vo
I, = 2V, Y
v, Y,
= __+_
b 2 2
o _1
Y= 2
1 1
—_— +_
2 2
Here, Yio = Yoy

Hence, the given network is reciprocal.

Solution : 4
Given two-port network is as,

40
+ O . @ ‘VAVAVAV— V2 i O +
03V 02 AN
Vi - <¢>0_2 I, ':=E 100 Va
/Loop-l‘\\‘ ------ -3
_ °—
Apply KVL in loop-I,
03V, +4(,-021,)+V, =V,
= 13V, +41,-081,=V, ..(0)
Also, V, = 10[l,-0.21, + I,]
V, =101, +8I, (i)
Putting this value of V, from equation (i) in equation (i) we get,
= Vi=13x101,+13x81,+41,-081,
V=171, +961, ..(iii)
Z-parameter is, Vi=Z,1,+2,1, . (iv)
Comparing (iii) and (iv) we get,
Z,=96Q
Since, Y-Parameter is,
L=Y,Vi+Y,V, (V)
KCL at node 2,
L= :/—é+{—(11 ~0.21,)}
I,=01V,-1,+0.21,
= I, = %Vz —%11
= I,=0125V,-1251, (Vi)

From equation (i) and (vi) we get,

Vi=13V,+41,-08[0.125 V,-1.251 ]

V,=12V,+51, ...(vii)
= I,=02V,-024V, ... (viii)
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Comparing equation (v) and (viii) we get,

Y, =-0240
For h-parameter,
Vi=hI,+h,V, .. (ix)
Comparing equation (vii) and (ix) we get,
h, = 12
Solution : 5
Vi=hili+hi, Vs
L= hyyly+ hy, Vs
(i) I, =0A, L,=1A, V,=45V, V,=15V
v 4,
V5 1,20 1.5
I 1 2
/’]22 = — = — = — U
Vo 11=0 15 3
(ii) I,=4A =0, V,=6V, V,=15V
Iy = hyily + hyp V=0
2
hyyx4+=x15 =0
3
= h,, =-0.25

Vi = hy 1+ h,V,=6
hyyx4+3x15=56

h, = =2-03750
4

.. 10.375 3
= h parameter matrix is
-0.25 0.667
Solution : 6
3Q
30 I
+ N I, *
ROIAVEENAN LS
N 1€
\/1 2 1 ]~| \/|—21~|+]2
\/2 B 1 4 12 ‘/2—11+412
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Applying KVL
LooplI
3, +1;) + V, =141
31, + 3y + 21, + 1, = 141
51, + 1, + 3I; = 141 (1)
LoopII
V, =(;-1,)-6
V, =1, + 41,
I, +41, = 61,- 61,
I, +101,-61, = (i)
Loop III
3(1, + 1) + 315+ 6(1;—1,) = 141
31, -6L,+ 121, = 141 ..(iii)
By equation (i), (i7) and (iif)
I, =24 A I, =15A
I, =65A
Solution : 7

A symmetrical T-section network figure shown below:

S—WW—1—WW—5
z, | z
2z
[ 0
‘ b d
Given Zoc =2+ Z, =800 Q ..(0)
= Z,=(800-2,) Q
And under SC condition,
Zo=2,+ 4% _ g0 ...(if)
Zi+2Z,
or Z, +M = 600 [utilising equation(i)]
800
or Z;2-1600 Z, + 48 x 10* = 0
or (Z,-800)? = (+400)?
or Z, = 400 or 1200 ohms

If Z, is 1200 ohms Z, becomes negative; therefore,
Z, = 400 ohms and Z, = 400 ohms.

Solution : 8
A two port network is termed to be reciprocal if the ratio of the response variable to the excitation variable
remains identical even if the positions of the response and excitation in the network are interchanged.
Conditions for reciprocal network in various parameters.
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Parameter | Condition for reciprocal
Z Lip = 2y
4 Yi2 = Yo
h Po = Py
ABCD AD - BC =1
15 V voltage source is connected at terminals 1 - 1" and terminals 2 — 2" are shorted.
10 Q
AAAA
\AAAJ
VVVV Q MV»V
P 300 200 R
s
15V (t) So0Q !
Converting A into Y-circuit.
p 5Q 3.34Q
Py ﬁﬁﬁ% %VV%
s
S 10Q
<
15V (t) 1Q !
S 600
I = 15 «— 104600 47480

5+(10+60)[3.34 ~ (10+60) + 3.34
Now 15V voltage source is at 2 — 2" terminals at terminals 1 — 1" are shorted.

10 Q
AAAA
\AAA
ﬁAN% Q VV&V
P 300 200 R
s
1 600 Ct 15V
Converting A into Y-circuit.
p 5Q 334Q g
° AAAA AAAA °
vy \AAAJ
=
S 100
1 ?Q (t 15V
<>
EE 60 Q
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15 (10+60)

= X
(10+60)|5+3.34 ~ (10+60)+5

I Rank Improvement Workbook 45

=1.748 A

For the same excitation (15 V voltage source) placed at both terminals the response (7 = 1.748 A) remains

identical. Hence the given network is reciprocal.

Solution : 9

v, = Zyiy+ 2y,
Vo = Lyl + Z222
v, = Rd, + v,
= Ve = Ry + Zyyiy + Loy

Taking Laplace transform of equation (iv) is,

S) = RJ(S)+ Z,1,(S) + Z,1,(8)
Putting values as given we get,

1 2 1
. 5 2I(S) + S+111(3)+ S+112(3)
= (@2s+4) () +I(s) = STH
Now, v, = -Ri,

Putting value of v, from equation (ii) into equation (vi),
Logiy + Loply = =Ry,

Taking Laplace transform,

Zy () + Zypl,(8) + R 1,(S) =

Again puttlng values,

|
(@)

:L L(s) + (i+ 1)[2(3) =0
s s

+ 1 +1
= 1,(S) + (s + 7) I,(s) 0
= I(s) = —(s+7),(s)

Putting value of 7,(s) in equation (v)

=25 + 4) (5 + 7) L,(S) + L,(5) = STH
=1,(8) [-252 - 185-28 + 1]= STH
_ —(s+1)
- HS) = o+ 18s+ 27)
V2(S) = _Rng(S)
_ (s+1)
VAS) = Sos? + 185 27)
= V2(S) _ S+ 1

25 (s +1.902) (s + 7.098)

.. (vii)
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0'037+ 0.0456  0.083
S s+1.902 s+7.098

Taking inverse Laplace transform of equation (viii),

. Vy(s) = -..(viii)

= V(1) = (0.037 +0.0456 e 1992(_0.083 e7-998) (1)
Solution: 10
For parallel network (Y] =[Y\]+[Y,]
Yol = 12,177 or [Z)=[Y,]"
1 1[5 -3 0.45 -027
Y.1=1Z.1T'= — adi[Z.] = — =
Wl = 125 |zn1|a =58 47027 o036
Vo] = (2,1
1[4 2] [ 05 -0.25]
~ 8|2 3| |-025 0.375]
[Yn] = [Ym] + [Yng]
_[095 -052
~|-052 0.735
[Z]=1[Y]"
[v.,]7"| = (0.95)(0.735) - (0.52)2 = 0.698 — 0.270 = 0.427
2 1 [0.735 052
2] = 5427 052 0.95

172 1.22
[Z,] =
122 2.22

Solution : 11
Bridge T-section
1F
11
[}
1F 1F
11 11 o
+ — i H Ih=<— +
v, =1F v,
o °
It can be considered as two network in parallel
1/s 1/s 1/s
11 11 11
T—»I1 i 12<—T 3—»11 " i 12<—?
v, v, v, = 1/s V,
l l = °

(U] (
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y-parameter of (I) network:

14
Yy = A =S=Ym»
1=0
14
Yie =y =TS= Ve
2 V=0
y-parameter of network (I1):
1/s 1/s
11 11
° —, 1 Ir_T
Vv, = 1/s v,

ol
e

Yoy = 2
11 v
MI\/2=0
1/s 1/s
11 11
— 11
V=1 1) = 1s V,=0
L — o=
1173
J+%
s 1.1
S S
2s .
Vi = 3 - Vop (Symmetrical)
14
Yio = v
V2\/1=o
1/s 1/s
{1 1l
- ==
= 1s Cﬁ V,=1V
2s
I, = 5
2 1
7= 3 s_S
1,173
s s
I =-I
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s .
Vip = 3= ¥, (reciprocal)
[2s s

s 2s

3 3

3 3 s -s
[yII] = s N = [

S 3l_| 3

o 52 §+s s

773 3 3
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m Conventional Solutions]

Solution : 1

MRDE ERSY

The tree is arbitrarily selected, which is shown in figure below with branches 4-1-2-3. Thus the twigs are

these branches while the links are dotted lines.

Tie-set-1 (loop current 1,): Formed by twigs 1 and 2 with link 5.
Tie-set-2 (loop current 1,): Formed by twigs 1, 2 and 4 with link 6.
Tie-set-3 (loop current I,): Formed by twigs 3, 1, 4 and link 7.

[Each fundamental loop contains only one link]
The Tie-set matrix is shown below:

Loop Branches
currents | 1 2 3 4 5 7
1, -1 1 0 0 1 0
I, -4 1 0 -1 0 0
I -1 0 1 -1 0 1

To obtain the cut-set matrix, the graph is redrawn with twigs in bold and links in dotted lines as shown in

figure below.

Cut-sets are formed by taking one twig at a time.
C,, Cut-set-1: Twig 4, links 6 and 7

C,, Cut-set-2: Twig 2, links 5 and 6

C,, Cut-set-3: Twig 3, links 7

C, Cut-set-4: Twig 1, links 5, 6, 7.

[Note that total number of fundamental cut-sets = Number of nodes -1 =5-1 = 4]
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The necessary cut-set matrix is shown below:

Branches
Cut-Sets
1 2 3 4 5 6 7
C, 0O 0 O 1 0
C, 0 1 0 0o -1 -1 0
C, 0 O 1 o 0 0 -1
C, 1 0 0 0 1 1 1

Solution : 2
There are 6 loops and 12 branches in graph whose tie set matrix is given.

Let us construct the graph using tie set matrix since there are 6 loops corresponding to 6 branches which
are not there in tree (any tree of the graph). So there are 6 branches in tree and in a tree there are (n + 1)
nodes if there are n branches.

.. Number of nodes ingraph=6+1=7
So now we will find out the graph having 7 nodes and 12 branches.
So graph of the above network will be

Where a, b, ¢, d, e, f, gare nodes

(1), (2) ....(12) are branches in the graph.

Now we will find fundamental cut set for above graph

Corresponding to each branch of the tree there will exist

a f-cut set. f 8 b

So  fcutset1—[1,3, 8] 7
fcutset2 — [1, 2,7] 10
f-cutset 3 — [2, 4, 9] 9
f-cutset4 — [4, 6, 12]
f-cutset5 — [5, 6, 11] e 12 c
f-cutset6 — [3, 5, 10]

oo
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.. fundamental cut set matrix.

Branches
fcutset| 1|2 |34 |5 |6 ]|7|8]9]10]11]12
f-1 1 -11 0 o|o0|1j0l0]|0]|O
f-2 -1|-1{o|0|0O|0O|1|0O|O]|]O|O|O
f-3 o(t1|o|-1joj0O0|0|O|1|]O]|0O|O
f-4 o|lofo|1]0]|-1|0|lO|O|O|O] T
f-5 |ofo0|joO|0O]|1]1]0|0O|O|jO]|1]|O
f-6 o|lof(1|0|-1|0O|0OfO|O|1T]0]O
Solution : 3
12(s+1)
8) = Ss+2)(s+9)
1(s)
Y(s) = V(s)
Us) = LIV1)]
Ut) = &(t)
s) = 1
12(s+1) A B C
(S) = —————="t+——+——
() S(s+2)(s+3) s s+2 s+3
A= sls),_,=2
B=(s+2)I(s),_,=6
C=s+3I(s),_,=-8
2 6 8
I(8) = =+——~—
(s) S s+2 s+3
Taking Laplace inverse
I(t) = 2 + 62— 8e™3
For unit step voltage V(s) = g

12(s+1) A B C
(8)= Z Toveim 2 25 o223
s (s+2)(s+3) s s+2 s+3

A = szl(s)‘s =2

B=s+2I(s),_,=-12
C= (s+3)I(s)|,__, =24
I(s) = 2,12, 24

s s+2 s+3
Laplace inverse
I(t) = 2t—12¢72l + 2473
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Solution : 4
Ls I (S)
1 2
—9 B0 S
IOBRTIEEL we  ER
¢ >
I4(s)
Y, (s) = 2 )
2 Va(s)
VZ(S) = _12(3) Rg
14(s)- Ry
159 = Ri+R, +Ls (2)
—-1,(s)R; R,
V. = —— =
29 R,+R,+Ls
Putting in (1)
Y.8) = — Fathprls
Ry R
Vi(s)
Z.,(8) = —
' 15(s)
Vi(s) = (I, +1,) R,
Z,,(8) = (ﬁH)Fﬁ
I
Taking Lo AR LS o 2)
I 1
(R, +Ls)
Zy(9) = ‘2T
N Y
Z,(s) = Driving point function = A
!
Z11(S) = (F‘)1) ” (R2+ Ls)
_ Ri(Ry +Ls)
Zls) = R, +R,+Ls
Va(s)
Z,,(8) = =2
22t 15(s)
Here Vo(8) = —1,(s) R,
Z5(8) = =R,
EEEE
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