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UNIT 1
NETWORK THEOREM

1.1 SUPERPOSITION THEOREM

According to this theorem “The current through any resistance is the algebraic sum of all the curre
produced by each source individually, when all other sources replaced by there internal ce.”

Limitation of superposition theorem:

(1) Superposition theorem is applicable only on linear circuit.
(2) Superposition theorem is not applicable on the circuit containing depe u

Steps to apply superposition theorem

(1) Consider a single source at a time and remove all othe
Voltage source short circuited.
Current source open circuited.

(2) Find the current in the desired resistance in the s

(3) Repeat the step (1) and (2) for all the
each source.

(4) Find the total current in the desir
desired resistance.

g mesh analysis.
at in the desired resistance from

ding current from each source in the

Example 4.1 Find the current in 30 Si erposition theorem shown in fig. 4.1 (a).

ANy - AN Ay Ay MW AN
10 Q) 200 100 200 100 200

10V sV 0V

iy K- L Iy i

Figad.1 (a) Fig. 4.1 (b) Fig 4.1 (c)

: There total 2 sources.
onsider 10 V voltage source and 5 V voltage source short circuited as shown in fig. 4.1 (b).

e desired resistance is 30 Q. So assume the current I;in the same asking direction. Now apply the
mesh analusis in fig. 4.1 (b) and find the value of I;

In first mesh 10 — 10i; —30(i; —i,) =0 = —40i; +30i, = —10 ..(4.1)
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In second mesh 30(i; —i,) —20i, =0 = 30i; —50i, =0 ..(4.2)
By solving eq. 4.1 and 4.2 i; = 0.45 Amp. i, = 0.27 Amp.
So in case 1 current in 30 Q resistance I, =i; —i, = 0.45—-0.27 = 0.18 Amp.

Case 2: (1) Consider 5 V voltage source and 10 V voltage source short circuited as shown in fig. 4.1

(2) The desired resistance is 30 Q. So assume the current I,in the same asking direction. the

mesh analysis in fig. 4.1 (c) and find the value of [,
In first mesh —10i; —30(i; —i;) =0 =  —40i; + 30i,
In second mesh 30(i; —iy) = 20i,+5=0 = 30i; —
By solving eq. 4.3 and 4.4 iy =0.136 Amp

So in case 2 current in 30 Q resistance L, =i -1, = »Q

(3) Completed the step (1) and (2) for each source.

2 = —0.046 Amp.

(4) Total current in 30 Q resistance (1) =1, + —0.046) = 0.134 Amp. Ans.
Example 4.2 Find the current in 20 Q resista usinN ion theorem shown in fig. 4.2 (a).

1
AV AN AN ANV
_._)Vz\é\'g )Vl\é\'g 200 100 CL 200 100
p— 50 E— 50 0. 50 D10 A
oV g ®na oV g sC. g ®
L i,=0% T iy - i

) \ Fig. 4.2 (b) Fig. 4.2 (c)

urces.

10 — 2011 - 5(11 - 12) =0 = _2511 + 512 =-10 ....(4.5)
In second mesh i,=0 ....(4.6)

By solving eq. 4.5an 4.6 iy = 0.4 Amp. i, = 0 Amp.
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Soin case 1 current in 20 Q resistance [; =i; = 0.4 Amp.
Case 2: (1) Consider 10 A current source and 10 V voltage source short circuited as shown in fig. 4.2 (c).

(2) The desired resistance is 20 Q. So assume the current I,in the same asking direction. Now apply the
mesh analysis in fig. 4.2 (c) and find the value of [,

In first mesh —20i; —5(@; —iy) =0 = —25i;+5i,=0
In second mesh i, =-10

By solving eq. 4.7 and 4.8

So in case 2 current in 20 Q resistance

(3) Completed the step (1) and (2) for each source

(4) Total current in 20 Q resistance (1)

AP "\ —NAy
20 1m 15 Q)

10

4

—5—-20i; —5@; —i,) =0 = —=25i;+5i, =5 ...(4.9)
5@, —ip) —10i, —15i, =0 = 5i; —30i, =0 ....(4.10)
lving eq. 4.9 and 4.10 iy = —0.207 Amp. i, = —0.034 Amp.
So in case 1 current in 10 Q resistance [ =i, = —0.034 Amp.

Case 2: (1) Consider 5 A current source and 10 V and 5 V voltage source short circuited as shown in fig.
4.4 (a).



Network Theorem 4
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Fig. 4.4 (a) Fig. 4.4 (b) V

(2) The desired resistance is 10 Q. So assume the current I,in the same asking dire

mesh analysis in fig. 4.4 (a) and find the value of I,

In first mesh —20i; —5@; —i,) =0 = —25i; + ...(4.11)
In second or third mesh current source is common so apply the mbi
5(11 - 12) - 1012 - 1513 =0 = 511 - 1512 - ....(4.12)

From the branch of the current source i, —i w.(4.13)
By solving eq. 4.11, 4.12 and 4.13 i 0.51 586 Amp. iz = —2.414 Amp.
So in case 2 current in 10 Q resistance iy .586 Amp.

Case 3: (1) Consider 10 V voltage s rce short circuited and 5 A current source
open circuited as shown in fig. 4.4 (

(2) The desired resistance is 10 Q. So rent I3in the same asking direction. Now apply the

iy = —0.069 Amp. i, = —0.345 Amp.

4) To urrent in 20 Qresistance (D I =1; + I, + I3 = —0.034 4+ 2.586 — 0.345 = 2.207 Amp. Ans.

ple 4.4 Find the current in all the resistance using superposition theorem shown in fig. 4.5 (a).
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Fig. 4.5 (a) Fig 4.5 (b) 4.5 (c)
Solution: There are total 2 sources.
Case 1: (1) Consider 2 A current source and 10 V voltage source s j whn in fig. 4.5 (b).

(2) We have to find the current in all the resistance. so assu
direction. Now apply the mesh analysis in fig. 4.5 (b) and find the

In first mesh ....(4.16)
In second mesh 5@, —iy) — 5i, — 10(i iy —20i, +10i3 =0 ...(4.17)
In third mesh 10i, — 10i3 =0 ...(4.18)

By solving eq. 4.16, 4.17 and 4.18

tin 10 Q resistance I;(199) =i, —i3 =1—1 =0 Amp.

t in all the resistance.so assume a current I, in all the resistance in same
apply the mesh analysis in fig. 4.5 (c) and find the value of I, in all the

ip=0 ....(4.19)
5@y —iy) — 51, —10(i, —i3) =0 = 5i; —20i, +10i3 =0 ....(4.20)
d mesh 10(i, —i3) —10=0 = 10i, —10i3 = 10 ...(4.21)
By solving eq. 4.19, 4.20 and 4.21 ipb=0,i, =—-1,i3=-2

In case 2 current in 5 Q (lower) resistance I(s g 1ower) = i1 —iz =0+ 1 =1 Amp.
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In case 2 currentin 5 Q (upper) resistance I;s g upper) = iz = —1 Amp.
In case 2 currentin 10 Q resistance [(19q) =i =iz = -1+ 2 =1Amp
(3) Completed the step (1) and (2) for each source
(4) Total current in all the resistance

Total current in 5 Q (lower) resistance = li(s g 1ower) * I2(s 0lowery = 1+ 1 =2A

1.2 NORTON THEOREM

According to this theorem “Any linear bilateral active networ
be converted in to a current source”.

In this current source a Norton equivalent current (

equivalent resistance (Ry) as shown in fig. 4.6 The ¢ in fig. 4.6 (b) is called the Norton
Equivalent Circuit (NEC).

A
<|> A o A
g I I
chasass $ e S Lr e ZR

ACTIVE MNORTOM
HMETWORK THEOREM

|
<|>B OB

a) Fig. 4.6 (b)

From the cir showain fig: (b)

_ INRy

I_—
L™ Ry+Ry

ad resistance. It is the resistance in which we have to find the current.

ind the current using Norton theorem

(1) Find the resistance in which we have to find the current. It is your load resistance (Ry). Mark
the terminal A-B across the load resistance.
) Find Iy: For that apply the following three steps.
(i) Remove the load resistance Rj, and make the terminal A and B short circuited.
(i) Find the current in all the meshes using mesh analysis.
(iii) Find the current between terminal A and B (Ipg = Iy).



(3) Find Ry:For that apply the following three steps

(i)
(ii)
(iii)

Network Theorem

Remove the load resistance Ry, and make the terminal A and B open circuited.
Make the all voltage source short circuited and all current source open circuited.
Find the resistance between terminal A and B. For that simplify the circuit and see the

series parallel combination of the resistances between terminals A-B. The
resistance between terminals A-B is Ry.

(4) Draw the Norton Equivalent Circuit (NEC).

(5) Find the current in the load resistance using

I

INRn
" Ry +R,

Example 4.5 Find the current in 30 Q resistance using Norton theorem

A

10 2

A
20 02

3002

Solution:

(1) We have to find the current in 30
A-B across the R;..

(2) Find Iy: For that

(i) Remove

(i) Find

By so

Fig. 4.7 (a)

eq.4.22 and 4.23

es using mesh analysis.
11 - 4’0(11 - 12) == 0

=

Find the current between terminal Aand B .

( d Ry: For that apply the following three steps.

i; = 0.428 Amp.

e of
'ﬂﬁi,s fig. 4.7 (a).
-
AN AN
10 O 20 T
A
]EE
— gao ) . o
10 W
iy - i o B

\

Fig 4.7 (b)

i, = 0.286 Amp.

IAB = IN = i2 = 0.286 Amp

0 30 Q is our load resistance Ry,. Mark the terminal

ake the terminal A and B short circuited as shown in fig. 4.7 (b).

...(4.22)

....(4.23)

(i) Remove the load resistance Ry, and make the terminal A and B open circuited as shown in fig. 4.8 (a).
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(ii) Make the all voltage source short circuited and all current source open circuited as shown in fig. 4.8

(a).

(iii) Now draw the simplify circuit as shown in fig. 4.8 (b), from this circuit it is clear that 10 Q and 40 Q

are in parallel and the resultant is in series with the 20 Q resistance.

MMMy A
1002 2002
(LA 10 ©2
o L
5.C. §w 0 o.C. A 200 B Iy (T) §RN
TB 00
Fig. 4.8 (a)

0.138 Amp. Ans.

g Norton theorem for circuit shown in fig. 4.9 (a).

Mt YAV
10 €2 20 2 10 O 20 O
I O A
| e | Iae L
[ - —_— s, C. -
10w 3002 5w 10V S
i, K- B iz
Fig. 4.9 (b)

d Iy: For that apply the following three steps.
(i) Remove the load resistance Ry, and make the terminal A and B short circuited as shown in fig. 4.9 (b).

(i) Find the current in all the meshes using mesh analysis.
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In first mesh 10 —10i; =0 = 10i; = 10 = ip=1 ...(4.24)
In second mesh —-20i,+5=0 = 20i, =5 = i, =0.25 ....(4.25)
By solving eq. 4.24 and 4.25 iy =1Amp., i, = 0.25 Amp.

(iii) Find the current between terminal Aand B. Iyg =1y =i; —i, =1—0.25=0.75 Amp.

(3) Find Ry: For that apply the following three steps

(iii) Now draw the simplify circuit as shown in fig. 4.10 (b), from this ci
are in parallel.

R 10 x 40 _g
AN AN
10 O 2002 b A
DA Wﬂ I
0.C. s.C. o— — L
S.C. A B (Q §RNZSQ§ R, =30 Q
M Iy =075 A
DB 40 O
DB
Fig. 4.10 (a) ig. 4.10 (b) Fig. 4.10 (c)

nt Circuit (N The Norton equivalent circuit is shown in fig. 4.10 (c).

e using

Ry 075x8 6
o Ry +R, 8+30 38

= 0.158 Amp. Ans.

I < laz <
A AN —AAA A , 5 A

15 O
— 50 -  ——
v g (?5‘" 10V 5V §SQ . é“)s‘“ > Tiov
) L &

i, is

Fig. 4.11 (a) Fig. 4.11 (b)



Network Theorem 10

Solution:

(1) We have to find the current in 10 Q resistance. So 10 Q is our load resistanceR},. Mark the terminal
A-B across the Ry, .

(2) Find Iy: For that apply the following three steps.
(i) Remove load resistance R, and make the terminal A and B short circuited as shown i 11 (b).

(i) Find the current in all the meshes using mesh analysis.

In first mesh —5—-20i; —5(@; —i,) =0 = —25i; + 5i .(4.26)
In second or third mesh current source is common so apply the KVL b
From the branch of the current source ....(4.28)
By solving eq. 4.26, 4.27 and 4.28 i o 1 —4.53 Amp., i, = 0.47 Amp.
(iii) Find the current between terminal A and B
(3) Find Ry: For that apply the following thr
(i) Remove load resistance R, and make the open circuited as shown in fig. 4.12 (a).
(ii) Make all voltage source short cir source open circuited as shown in fig. 4.12 (a).
(iii) Now draw the simpli in fig. 4.12 (b) from this circuit it is clear that 20 Q and 5 Q
are in parallel and the res
- ( s
My S &
20 Q 15 0 A
200 I

Qe s —Wa 2w I Zw

50
T OB

Fig. 4.12 (a) Fig. 4.12 (b) Fig. 4.13 (c)

(4) Draw the Norton Equivalent Circuit (NEC): The Norton equivalent circuit is shown in fig. 4.13 (c).

(5) Find the current in the load resistance using
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_INRy  (—453)x19  —86.07
" Ry+R,  19+10 29

I, = —2.97 Amp. Ans.

Example 4.8 Find current in the 15 Q resistance using Norton theorem for circuit shown in fig. 4.13 (a).

Fig. 4.13 (a)
Solution:

(1) We have to find the current in 15 Q resistance. So 1
A-B across the Ry, .

istance R;.. Mark the terminal

short circuited as shown in fig. 4.13 (b).

- 13) =0 = _3011 + 512 + 2513 =—-20 ....(4.29)
= 511 - 2512 =0 ....(4.30)
= 2511 - 3513 =0 ....(4.31)

iy = 1.795 Amp. i, = 0.359 Amp. i; = 1.282 Amp.

terminal AandB. Ipg = Iy =i, —i3 = 0.359 — 1.282 = —0.923 Amp.

Make all voltage source short circuited and all current source open circuited as shown in fig. 4.14 (a).

ow draw the simplify circuit as shown in fig. 4.14 (b) from this circuit it is clear that 20 Q and 10 Q
are in parallel and 5 Q and 25 Q are in parallel. The resultant of both parallel combination are in series.

Rap = R —20X10+5X25—667+417—1084Q
ABT N T 950+10 5425 sl
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(4) Draw the Norton Equivalent Circuit (NEC): The Norton equivalent circuit is shown in fig. 4.14 (c).

QA
20 O
A
10 O
J
Fig. 4.14 (a) Fig. 4.14 (b)

(5) Find the current in the load resistance using

o InRy _ (0.923)x1084 _
L7 Ry +R, 10.84 + 15 25.

Example 4.9 Find Norton equivalent circuit between thN
MW —— A - A A
30 0 10 0 20 0 30 0 0 Q 20 O
A ba
o]
| TB . _
Ay

T o

50 ' 50

% ‘ Fig. 4.15 (b)

ad resistance is not given. We only have to find Iy and Ry between A and B.

Solution:

e current in all the meshes using mesh analysis.
irst mesh —5—30i; —25(; —iy) =0 = —55i; +25i, =5 ...(4.32)
In Second mesh 25(11 - 12) - 1012 - 15(12 - 13) = 0 = 2511 - 5012 + 1513 = 0 (433)
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By solving the eq. 4.32, 4.33 and 4.34 ip ==0.12 Amp. i, = —0.07 Amp. i; = —0.026 Amp.
(iii) Find the current between terminal A and B. [pg = Iy = i3 = —0.026 Amp. Ans.

(3) Find Ry: For that apply the following three steps

(i) The terminal A and B open circuited as shown in fig. 4.16 (a).

(ii) Make all voltage source short circuited and all current source open circuited as shown 6 (a).

(iii) Now draw the simplify circuit as shown in fig. 4.16 (b), By solving this circuit.

15 (10 + 305 72)
RAB=RN=20+ +5=2 Q Ans.
15+ (10 + 30x25 25)
30+ 25
(4) Draw the Norton Equivalent Circuit (NEC): The Norton equi ig. 4.16 (c). Ans.
0 0 | ,\;\l‘JNQ &)
20 Q)
A
A
s.c 2250 Q o.c §Ru

B CPB

Fig. 4.16 (a) Fig. 4.16 (c)
4.3 THEVENIN THEOREM
According to this theore eral active network connected across any two terminals can
be convertedin to a
In this voltag jvalent voltage (V) are connected in series with the Thevenin
equivalent shown in fig. 4.17 (b). The circuit shown in fig. 4.17 (b) is called the
Thevenin\ui
R
\ \l/ Ig \"i/ Ty
e $ R - ? .
ACTTWE THEWEMIMN
MNETWWO R TR E O R E T A s
$ = P =
Fig. 4.17 (a) Fig. 4.17 (b)

From the circuit shown in fig. 4.17 (b)



Network Theorem

Vrh

[ =—2
L™ Ry, + R,

Where Ry, is the load resistance. It is the resistance in which we have to find the current.

Steps to find the current using Thevenin theorem.

14
(1) Find the resistance in which we have to find the current. It is your load resist RiL). M
the terminal A-B across the load resistance.
(2) Find Iy:
(3) Find Ry:
(4) Find Vg, : Vrn = InRy
(5) Find Rpp: Rrn = Ry
(6) Draw the Thevenin Equivalent Circuit (TEC).
(7) Find the current in the load resistance using

1 ‘“E o
RPN T T
(A5 A ;é %g 10 A QDSA ;g %g 10 A
_ .l .l
4.18 (a) \ Fig. 4.18 (b)
Solution:

curre 20 Q resistance. So 20 Q is our load resistanceR;.. Mark the terminal

the following three steps.
istance R}, and make the terminal A and B short circuited as shown in fig. 4.18 (b).
current in all the meshes using mesh analysis.

st mesh ip =5 ....(4.35)
In second mesh 5(i; —i,) —10(, —iz) =0 = 5i; —15i, + 10i3 =10 ....(4.36)

In third mesh iz =10 ....(4.37)
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By solving the eq. 4.35, 4.36 and 4.37

Find the current between terminal Aand B ..

il = 5 Amp.

i, = 8.33 Amp.

IAB = IN = iz = 8.33 Amp

(3) Find Ry: For that apply the following three steps

series.

iz = 10 Amp.

(i) Remove load resistance R;, and make the terminal A and B open circuited as shown in fig. 4.19

(ii) Make all voltage source short circuited and all current source open circuited as shown

(iii) Now draw simplify circuit as shown in fig. 4.19 (b) from this circuit it is clear tha

)

DA

Q.C

(O]

0.C.

U 0k

(4) Find Vo

(5) Find Ropy:

(6) The Thevenin eq

(7) Find the c

/

Fig. 4.19 (a)

&_ﬂ

G AN MM ©
A 5 Q 100 B
Vi |
124.5 124.5
= = 3.55 Amp. Ans.

“Rp+R. 15+20 35

9 (a).
Q0 an re
Ry
A
I
I Ry
B
Fig. 4.19 (c)

4.11 in the 15 Q resistance using Thevenin theorem in circuit shown in fig. 4.20 (a).
Ay AN —AAN AWWY My —AA
20 ) ) 30 O 5 20 O 30 0 50
I O A
]AE
— 0 %ﬂﬂ i s.c. éﬁm =
10V 5V 10V
i ¥ ¢B i; iz
Fig. 4.20 (a) Fig. 4.20 (b)
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Solution:

(1) We have to find the current in 15 Q resistance. So 15 Q is our load resistance Ry. Mark the terminal
A-B across the Ry, .

(2) Find Iy: For that apply the following three steps.

(i) Remove load resistance R, and make the terminal A and B short circuited as shown i
(i) Find the current in all the meshes using mesh analysis.

In first mesh 10 —-20i;, =0 = 20i; =10 =
In second mesh —30i, —25(@, —iz) =0 = —55i, + 25i;4
In third mesh 25(i, —i3) = 5i3+5=0 = 25i, — ....(4.40)
By solving the eq. 4.38, 4.39 and 4.40 iy = 0.5 Amp. i,
Find the current between terminal Aand B . IaB
(3) Find Ry: For that apply the following three

(i) Remove load resistance R, and make th

(ii) Make all voltage source short cir,

AN . AN Ry
00 0 0 50 !VV\‘
J}A 20 Q)
%ﬂ o—] o
s.C oc Q s.C A 50 B
B 30 Q Vn__
T 2802
N Fig. 4.21 (b) Fig. 4.21 (c)
20 (30 + M)
o 5+25) _
Rap = Ry = — 1261 Q
20 + (30 n ﬂ)
5125
ind VTh: VTh = INRN = 0378 X 1261 = 477 V
(5) Find Ryp: Ry, = Ry = 12.61 0

(6) The Thevenin equivalent circuit is shown in fig. 4.21 (c).
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(7) Find the current in the load resistance using

Lo Vmo 477 477
L™ Ry +R, 1261415 27.61

= 0.172 Amp. Ans.

Example 4.12 Find Thevenin equivalent circuit between the terminal A and B shown in fig. 4.22 \

o 6'n (L %o o "5 wa |
S O\l
I
{(H10A | gaoQ | — O 5300 s —
TB T i & ip 5 iy T
,_ . \ »
Fig. 4.22 (a) b)
Solution:
(1) In this problem load resistance is not given. We only ha Rp between A and B.
(2) Find Iy: For that apply the following threefsteps.
(i) Make the terminal A and B short circuite shown in .22 (b).
(ii) Find the current in all the meshe
In first mesh ...(4.41)
In second mesh 30i; —70i, =0 .(4.42)
In third mesh —20i3=10 = i3=-05 ...(4.43)

iy = —10 Amp. i, = —4.286 Amp. iz = —0.5 Amp.

ow draw the simplify circuit as shown in fig. 4.23 (b), By solving this circuit.

20 x (40 + 30)

AB T BN 7790 + 40 + 30

(4) Find Vop: Vin = IyNRy = —3.786 X 15.56 = —58.91V Ans.
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(5) Find Rp: R, =Ry = 15.56 Q Ans.
(6) The Thevenin equivalent circuit is shown in fig. 4.23 (c). Ans. l
\:I,ENQ %Q 20 O AR/\Th.i\

d OA ' 200 A /
0c ) §30Q o-c s.C. A 100 _GB)

O DB N o V’Th__

—l 30 O ? B

A 4
Fig. 4.23 (a) Fig. 4.23 (b) ig. 4.23 (c)

4.4 MAXIMUM POWER TRANSFER THEOREM

According to this theorem “Maximum power is transfer to the loa hen load resistance (Ry)
is equal to the total internal resistance (Rty) of the cir

=RT

Proof of maximum power transfer theorem ccordin“o T nin Theorem

o
El) o
T
— = —
THE W E 1 e
T EORERM T
(|) =

I = Vrh
L™ Ry, + R,

Substitute the value of I, . Then the power in the load resistance

b — ( V1 )2 ViR
TRy R YT (Rpp + Ry)?

For the power to be maximum differentiate the power w.r.t load resistance and make it equal to zero
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dP. _
drR,

R (Rrh + R)?VH, — VA RL2(Ryp + Ry) _ 0
(Rp + Rp*

= (Rrn + RL)*Vi, — VA RL2(Rry + R) = 0
= (RTh + RL) — ZRL =0

=>RTh_RL=0

Rp =Ry
The value of maximum power
b — ( Vrh )2 _ Vi, Ry 4 | ViRt
““\Ren +Ri/ " (Ryp + Ryp)? R 12

Steps to solve the circuit using maximum po

(1) Find the load resistance Ry, and mark nd B across the load resistance R;..

(2) Find Iy:

(3) Find Ry:

(4) Find Vg : Vo, = INRy
(5) Find Royy: » = Ry

(6) The value ofdead fesistance  R{\& Rty

20 O 4 0 s.C. 20 O

ooy (A)s5A ésoQ gqu oy

1 is iz

—
—

Fig. 4.25 (a) Fig. 4.25 (b)
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Solution:

(1) Mark the terminal A-B across the load resistance R, as shown in fig. 4.25 (b).

(2) Find Iy: For that apply the following three steps.

(i) Remove load resistance R;, and make the terminal A and B short circuited as shown in fig. 4.25
(i) Find the current in all the meshes using mesh analysis.

In first mesh ip =5

In second mesh 30(i; —i,) —40(i, —iz) =0
In third mesh 40(i, —i3) —20i3—10=0
By solving the eq. 4.44, 4.45 and 4.46

Find the current between terminal Aand B ..

ited as shown in fig. 4.26 (a).

open circuited as shown in fig. 4.26 (a).

(iii) Now draw simplify circuit as shNg.él. ving the circuit.
20

0]

J
o ~ 0 o

2
OA

0.C. éson é:m 0 s.C. A 200 =

T, - | 30 O e

v
ig. 4.26 (a) Fig. 4.26 (b)
Rag =R —30+20X40—43339
AB ™ BN ™ 20+40

ind Viy: Vin = IyRy = 3.3 X 43.33 = 142.99V

(5) Find Roy: Ry = Ry = 43.33 0

(6) The value of load resistance  Rp, = R, =43.33Q Ans.
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(7) The value of maximum power

__— Vi, | 142,997
Lmax = 4R, 4 X 43.33

= 11797 W Ans.

Example 4.14 In the circuit shown in fig. 4.27 (a), Find the value of load resistance Ry, if m um
power will transfer to the load resistance. Also find the value of the maximum power. I

Y

A Ay Ay -|' A AN A
0 0 20 0 a0 0 0 0 20 Q wao |
OA
O . §15Q §RL VA (¥)sA > §15Q Slég 10A
iy i = OB iz -
- i )

Fig. 4.27 (a) 4.27 (b)

Solution:
(1) Mark the terminal A-B across the load resj ceRyass in fig. 4.27 (b).
(2) Find Iy: For that apply the following thre .

short circuited as shown in fig. 4.27 (b).

In first mesh ...(4.47)
In second mesh 15i; —35i, =0 ...(4.48)
..(4.49)

iy =5Amp. i, =2.14 Amp. iz =10 Amp.
[pg = Iy =1, —i3 =214 —-10 = —7.86 Amp.

t apply the following three steps

ake all voltage source short circuited and all current source open circuited as shown in fig. 4.28 (a).

(iii) Now draw simplify circuit as shown in fig. 4.28 (b), By solving the circuit.



Network Theorem
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Fig. 4.28 (a) Fig.\4.28 (b)
RAB=RN=20+15=359
(4) Find Vpp: Vi = IynNRy = —=7.86 X 35 = —275.1
(5) Find RTh: RTh = RN = 350
(6) The value of load resistance  R;, = R, =35Q Ans.
(7) The value of maximum power
VE 1)?
Th _ ) = .57 W Ans.

P = =
Lmax = AR 0 4 X% 3

N



