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la State and explain Superposition Theorem. [3] CO2 L2




Ib

Find i0 in the network shown in Fig. using superposition.
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As a first step, set the current source to zero. That is, the current source appears as an open circuit
as shown in Fig. 3.5. 12K
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Figure 3.5
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As p second step, sat the voltage source to zero, This means the volage source in Fig, 3.4 is
replaced by a shoet circual as shown in Figs, 3.6 and 3.6(2), Using current division principle,

= -3 ma

. 1 Hz
TRy + Iy 17kdk
wlhisre Ry o= {12 k0|12 k) + 12 kO
=i ki1 12 kit
= 15 kit
anrl My — 12 kD %0

b 10w 12 e

= Eg = - =
(12 + 18) = 109
1.6 mA Flgure 3.4
Apain applying the current division principle,
w Ty 12 -
1 TFwL L8 mA
T, i, =1, 41" = =03+ 08 =05ma
17%42

Fgura 2.4[a)
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2a

State and prove Maximum Power Transfer Theorem when both Ry and X| are varying.
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2b  [Find the load impedance that transfers the maximum average power to the load and determine
the maximum average power transferred to the load Z; shown in Fig.

J40

ol
YUIT—0—

40°A RMS &

SOLL O
Tha: Tt wmesp in the analysis is 1 Bnd ihe Thevenia equivalem circuil by disconnectiosg he hood

Ep- This leads poa circuil disgram as shown in Fig. 3.114
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Tha: Theveren oqpivalesl cincdil with Z is as shown ia Fig. 3,115
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3a

State and explain Millman’s Theorem.

Millman’s theorem states that if n number of generators having generated emfs E1, By, .- - E,
and internal impedances Zy, Zs, - - - Z,, are connected in parallel, then the emfs and impedances
can be combined to give a single equivalent emf of E with an internal impedance of equivalent

value Z.
I E E Y +EY,+...+EY,
wliere =
Yi+Ya+.. . +Y,
1
and Y TYay . i Y.

where Y,Ys . .- Y, are the admittances corresponding to the internal impedances Z;, Z, - Z,,
and are given by

1
1
Y., =
2=
v _ 1
n o ZM

Fig. 3.134 shows a number of generators having emfs E|, E; - -- E, connected in parallel
across the lerminals @ and y. Also, Zy,Zs .- - Z,, are the respectlive inlernal impedances of the

gene rators.
Q X
Z 7, Z
E
E, E, E,
-- Oy

Figure 3.134

The Thevenin equivalent circuit of Fig. 3.134 using Millman’s theorem is shown in Fig. 3.135,
The nodal equation at = gives

E,-E E,-E E,-E z
- -+ s + — |J X
Z Zy Z,

E, E. E, 1 1
. . ; -E ; e g

Z, I l Z-.] [Zl Zy l Z, '

1

== E.)Y +E:Ys+...+EY,—-E |:2‘

; o i ) Figure 3.135
where 2 = Equivalent internal impedance.

or EY, +EYy+--+E)Y, = EY
E— E,. Y, +EY:+---+E.Y.
) N Y
where Y=Y;+Y:+ --+%,
| |
and Z=

?_Y_]—Yg+---+Y.,
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3b

Find the current through (10 -j3) € using Millman’s theorem. Refer Fig.
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SOLUTION

The circuit shown in Fig. 3.13%8 is replaced by its Thevenin equivalent circuit as seen from the
terminals, A and B using Millman's theorem. Fig. 3.139 shows the Thevenin eguivalent circuit
along with Zj, = 10 — j3 {1

I'hevemn
eoquivalent ——p
carcuit L, =10—342
Figure 3.13%
E Er Y + Eo¥a— EyYy
: 'ﬁr| + Y-_l + Y_'{
100 0 rl) O 45° { ! ] 30 S0° (1
;[\ﬁ L .-_1"_ ||F. }"‘..;le__,“]
- 1 N 1 1
a0 20
= #5490 N15.667 V
Z=RK= ! = : — 286 0}
SEMR 755 750 T F A
E B 40 /15 66 .
I= — — =7 2879 A
Z+2. 286+10-;3 '
Alernately,
E EvY +EY:+EY3+E) Y,

Y1+ Y+ Y+ Y,
W00 5 ' 4+ 00 457 = 10!+ 80 B0° o« 20 ]
51 4 10-1 4 20-1 4 (10 - §3)-1
=702V
0 A2°

I'herefore, = -
10 - ;3

6.7 [25.8° A
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Find the Thevenin and Norton equivalent circuits for the network shown in Fig. [10] CcO2
10
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SOLUTOMN
To find 1V, :
Performing source transformation on 5A current source, we get the circuit shown in
Fig. 3.80 (h).

107

Applyving KVL around Left mesh : M}

—50+ %, — 20+ 4i, =0

- iy = A
L]
koL -
Applyving KVL around right mesh: C—
W+ 10, +V., —4i, =0
= V.= -0V Qb
Figune 3.80(b)

Tor find i . {referring Fig 3.80 (c)) :

KVL arowend Left mesh :

=+, =241, =i, ) =10
- Gi, —4i,.=T0

KVL arownd right mesh :

iye— ia) + 20 + 10§, = 0
= Gi, +di, = =20
Figure 3.80(c)
Solving the two mesh equations simultaneously, we geti,, = —11.25 A
=4
Hence, fl, = iy = =5 = ——— =11
lac -11.25

Performing source transformation on Thevenin equivalent circuit, we get the noron equivalent
circuit (both are shown below),

L)

Sy 20, Ril

[ ]

Thersanin aquialent circult Norion eguivalant clecult




[n the network shown in Fig. the switch is moved from position 1 to position 2 at t= 0.

&2

Calculate i, —, and —— at t = 0+,

i dt

1 a 2082

>
I 20 0=10
mv<:>
i — luF
SOLUTION

The symbol for switch K implies that it is in posi-
tion | at { = 0 and in position 2 at { = 07, Under
steady-state condition, & capacilor 4cls 4% an Open cir-
cuil. Hence at £ = (7, the circuil diagram is as shown
in Fig. 4.18(a).

We know thal the vollage across a capacilor
carmol change instantancously.  This means  that

v (01) = ve (07) =40 V.

Figure 4.18(a)

ALt = 0, inductor 1s not energized. This means that i () J = (). Smnce current in an indoactor

cannot change instantaneously, ¢ (01} = i (0~
shown in Fig. 4.18(b).

) = 0. Hence, the circuit diagram at { = 07 is as

The circuil diagram for # 2 07 is as shown in Fig 4. 18(c).

ll=]

@ Cﬁ)r;m'l — 40

Figurs 4,18(b)

Applying KVL clockwise, we get

di
H1+L— el [ Jdr =10

= Ri + .’d— +ve(t) =0
dt
Att = 07, we get

m(n

Ri(07) + +ve(0Y) =0
0
= 20 x U+l ( )+40=[l
= w = —40A / sec
dt

Diferentiating equation (4.4) with respect to f, we get

di d* i

.E-i- ‘-F+E=U

— = lul

Flgure 4.18(c)

(4.4)

p:L[U—]_
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Putting t = 07 in the above equation, we get

di(0*) |, d%i(0%) L i(0F) _

R =1
dt de? C
d*i(0*) 0
It =< (—40)+ L ; — =10
= x (—40) + TE + C
12.' 1
Hence d707) _ 800A / sec?

dt2




For the circuit shown in Fig. find:
{0

e
(a) i(0F) and »{0F)

60
40 Srop 0
g (b) di(0") and duo(07)

12V C’) # i dt dt

| (c) i(oc) and v(oo)

Figure 4.28
SOLUTION

(a) From the symbol of switch, we find that at t = 0~, the switch is closed and t = 07, it is
open. At t = (07, the circuit has reached steady state so that the equivalent circuit is as shown in

Fig.4.29(a). 12
i(07)=— =2A
6
0(07) =12V
Therefore, we have i(07)=i(07)
=2A

v(0T) = v(07) =12V
(b) For t > 0, we have the equivalent circuit as shown in Fig.4.29(b).

(b) For t = 07, we have the equivalent eireuil as shown in Fig 4. 29(h).

] o
iy l &0 46 652
12v C‘) 12v () @
- +
w (D7) vy 10H
Figurea 4.29(a) Figure 4.29(t)

Applying KVL anticlockwise to the mesh on the right, we get
wp(t) = w{t) + 10i(i) =0
Putting ¢ = 07, we get
wp(07) — o(07) + 106(07) =0
= wi(07)=124+10x2=0
= v (07) = =8V

[10]
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The voltage across the inductor is given by

- di
L it
" di(()!
> w0 =150
dif0t) ,
= i = Lt,r,fﬂ )

1
= m{—S) = —0.BA/ sec

Similarly, the current through the capacitor is

) v
= ¢ dt
du(0F) e (0T =01 662 482
or - i = ¥
- N ]
= 0x10 6= 0.2 x 10"V / sec
. L. R . . . ]
(c) As | approaches infinity, the switch is open and the circuit _
has attained steady state, The equivalent circuit at | = oo is T

shown in Fig.4.29(c¢).
Figure 4.29(¢)
Hoo) =10 ?

vloe) =0
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4v

ab

As a first step in the analysis, deactivate the in-
dependent current source, This resulls in g cir
cnit diagram as shown in Fig, 3.15
Applving KEVL clockwise gives
=4 4 10 = (4 IV, 4+ Vp, =10
= AV, — 4

= Vi, = 1V

Mext step in the analysis 15 to deachivate the
independent voltage source, resulling in & cir-
cuit diagram as shown in Fig, 3.16

Applving KVL gives

—10 o IV, + Vi, =0

3 Vi, = 5V

il

Q!

Figure 3.16

According to superposition principle,

Vap = Vabl + ang
=1+5=6V

For the circuit shown in Fig. Find the terminal voltage using superposition principle.

Vo, = 20 I | 2 C‘D Var,

[10]
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Find the Norton equivalent for the circuit of Fig.
QO o

4€2

NS

24V

SOLUTCN
a

As a first siep, short the terminals « — b This
resills in a circuil diagram as shown in Fig. 367,
Applving KCL at noxde o, we get i

= iy, =04 24y

To find Hy, deactivate all the independent

0-2
T —34i,=0 (f A gllﬂ

sources, resulting n a creunl diapgram as shown

Thus, we obtain Norion equivalent circuit as shown in Fig. 3.68(h).

in Fig. 3.68 (a). We find £y in the same way as Figure 3.47
f in the Thevenin equivalent circuit.
o« 12
Ry in
N a2
192 Nafwork Theary
Q @ u ]
k'\.
ay ———
Aik 1202 9 10
0 b =
Fgure 3.68{a) Figure 3.68(D)
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