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] Thevenin’s theorem

» Thevenin’s theorem states that a linear two-terminal circuit can be replaced by an
equivalent circuit consisting of a voltage source V, in series with a resistor Ry,
where V-, 1s the open-circuit voltage at the terminals and Ry, is the mput or
equivalent resistance at the terminals when the independent sources are turned

off as shown 1n figure
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CI Examplel

» Find the Thevenin equivalent circuit of the circuit shown, to the left of the

terminals a - b.
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J Examplel

» Find the Thevenin equivalent circuit of the circuit shown, to the left of the

terminals a - b. Answer:

Ren= (4//12) +1=4Q

i, =—24
32+ 16i, — 12i, = 0
i, = 0.54
Ven = 12(iy — ip) = 30V
















Norton theorem




QO Norton theorem

» Norton’s theorem states that a linear two-terminal
circuit can be replaced by an equivalent circuit
consisting of a current source Iy =V, /Ry, 1n parallel
with a resistor Ry =Ry, where Iy 1s the short-circuit
current through the terminals and Ry 1s the input or
equivalent resistance at the terminals when the

independent sources are turned off.




CI Example

» Find the Norton equivalent circuit of the circuit shown, to the left of the

terminals a - b.
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J Example

8Q

» Find the Norton equivalent circuit of the circuit shown, to the left of the
terminals a - b.

Answer:

Ry, =5//(8+4+8)=
40

=0

iy =14 =g,
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1 Maximum Power Transfer

li
'




J Maximum Power Transfer

b

"(Rta+ Rp)> — 2R (Rn + Ry)
i (Rtn + RL)* ]
(R + Ry —2RL)] 0

(Rmy + Rp)? N

0= (Rm+ Rr —2Rr) = (Rt — Rp)

R; = R
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Maximum power is transferred to the load when the load resistance equals the
Thevenin resistance as seen from the load (R, = Rm).

applies only when R; = Rry.




Find the value of R; for maximum power transfer in the circuit of Fig.
Find the maximum power.
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—12 4 181y — 121, = 0,

h=-=2/3

—1246i14+3i+2(0)4+ Vi =0




CI Example

For maximum power transfer.
R; = R, =9 Q2
and the maximum power 1s

2
2.

_ U _ — 13.44W
Pmax = B = 1x09




Source

Transformation




" Source Transformation

in series with a resistor R by a current source i in parallel
with a resistor R, or vice versa.
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A source transformation is the process of replacing a voltage source v,
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Use source transformation to find v, in the circuit in Fig.







v, =8 =8(04) =32V







