Thevenin's Theorem

Statement:

Any linear, active bilateral network can be replaced by a voltage source (Vth) in series with a
resistance (Rth) where Vth is the open-circuit voltage (i.e. voltage across the two terminals when
RL is removed) and Rth is the internal resistance of the network as viewed back into the open-
circuited network from terminals A and B with all energy sources replaced by their internal
resistance. (Ideal current sources by infinite resistance and Ideal voltage source by zero
resistance.
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Thevenin's Theorem

Steps to analyse netwrk using Thevenin's Theorem
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1. Remove load resistance RL from the given network
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2. Find Vth i.e. the open circuit voltage between the
terminals (A-B) from where the load is removed
using any suitable method (mesh, nodal, source
transformation etc.. )

3. Find Rth i.e. resistance looking back into
the network from the terminals (A-B) from
where the load is removed and energy
sources replaced by their internal
resistances.
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4. Draw thev‘gnin's equivalent circuit
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5. Connect the load RL and find current/
voltage acmss load RL
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Example:1 Find current through 10 Ohm resistor using Thevenin's Theorem
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Example:1 Find current through 10 Ohm resistor using Thevenin's Theorem
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Ex:3 Find current through RL=15 Ohm resistor using Thevenin's Theorem
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Ex:3 Find current through RL=15 Ohm resistor using Thevenin's Theorem
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Ex:3 Find current through RL=15 Ohm resistor using Thevenin's Theorem

R T}'LSI\_ eov
W ——

D_O‘J_-.— ! %?_Dﬂ ?‘15-‘1
WL '
HeSEEE
‘—'*ll

=\ VWA
H-pV 3

(B bray) Hrewnine Lquivalad
Oveud € Cornect {pad

q -q -
. s
AN " ( >
\\ y\(



Ex:3 Find voltage across 2 Ohm resistor using Thevenin's Theorem
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Ex:3 Find voltage across 2 Ohm resistor using Thevenin's Theorem
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Norton's Theorem

Statement:

Any linear, active bilateral network can be replaced by a current source (In) in parallel with a
resistance (RN) where In is the short-circuit current (i.e. current through the two terminals when RL
is removed) and RN is the internal resistance of the network as viewed back into the open-circuited
network from terminals A and B with all energy sources replaced by their internal resistance (if any)
and current sources by infinite resistance.
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Norton's Theorem
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1. Remove the load RL from the circuit

o
(3
V() B = s

8

2. Find IN i.e. the short circuit current between the
terminals (A-B) from where the load is removed,
using any suitable method (mesh, nodal, source
transformation etc.. )

3. Find Rn i.e. resistance looking back into
the network from the terminals (A-B) from
where the load is removed with energy
sources replaced by their internal
resistances.
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5. Connect the load RL and find current/
voltage across load RL




Relation between Thevenin and Norton Equivalent Circuit

Thevenin's Equivalent Circuit Norton's Equivalent Circuit
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Norton's equivalent circuit can be obtained by applying source transformation to Thevenin's

equivalent circuit.
Also

Thevenin's equivalent circuit can be obtained by applying source transformation to Norton's
equivalent circuit.
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Norton's

Theorem

Q.1 Find current flowing through 10 Ohm resistance using Norton's theorem .
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Norton's Theorem
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Example' 2. Find voltage across 2 Ohm resistor using Norton's Theorem
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Example:- 2. .....
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Example:- 3. Find current flowing through 10hm resistor, uawny Nottons Thepmm.

Ly v
al
M
25 0 S
"NWH Y,
— N
- 2 e

N\

S>(ORomove 1»03 & Sndur Omtek & 0 3y

.I
T
2;\/’&@ Q S
\NWH> NN
— N
('5
— U ; l Ny B
l'l\j B ’IBCZ&M %L\n(\_
ey
NIV

ugt'v\g M2t AWW
T=(E-T) |

UL L men (1)

l2— 2( T -13)-3D =0
ST(— ‘l/fa.’_ [2_ ‘—/Q

\C'U‘Lh{m@i\n@

—2(T2-T3) — 6 -u(n) <D

6T-2T32 _¢--O
\<UL h\m&\;\@

h—2(Tz-12)-2(T3-7) =0
ZT\“' ZTZ‘L(—'E: ""Lt __-®

Nw} O, +)

Tiza i¥p, Te < -6.(p, 12 = 2:4pa

21-4% —(-0-1) = 3.5~ ),



Example:- 3. Find current flowing through 10hm resistor, uawny Nottons Thepmm.
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