transformation.

ﬁmm\\f\

Answer: : |, = 3.288+j99.46 A
(-w.

\ ) S?—Lf?" £ 4/qow kd\'—/'g)
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Thevenin and Norton Theorems in AC circuits

— AN

oThevenin’'s and Norton theorems are applied to ac circuits in the same
way as they are to DC circuits

oThe ONLY additional effort is the need to manipulate complex numbers.

——

S
Ly,
o a —1 Joa —0 a o a
Linear Linear
+
circuit Vi <—> circuit Iy <D Zy
—O b —————-+>=>-0..b —O b O b

Thevenin equivalent.

Feon squivglent

)
Where@QV/ab;C is the open circuit voltage (PHASOR) between terminals a-b,
=l,,.sc Is the short circuit current (PHASQR) through the terminals a-b, and

é Z+y, is the input or or equivalent IMPEDANCE at the terminals when the independent

source are turn off. 109
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How to Find Thevenin Equivalent Circuit in AC circuits

— AN

« First, Open the circuit (remove the load) at the points of interest a-b
1- V4= Open circuit voltage (keep all sources intact). Note: Vth is Phasor

2- Z,,= Open circuit equivalent Impedance appears at terminals a-b while all
independent sources=0 (voltage source=SC , current source=0C).

Linear
two-terminal
circuit

Load [Load

o ()

SO0l < +09
FQl < +@Q®

Original Circuit Thevenin equivalent circuit

110



Example 10.8- Thevenin Equivalent Circuit

Obtain the Thevenin equivalent at terminals a-b of the following circuit.

— AN
Solution
1- For Zth

, —j6 X 8 _

Z, = —j6|8 = — =2.88 — j3.84 Q

8 — jb
Z, =4 j2=2222_ 3620
A Y T T

120/75° V (i)

3

fd

89% =6 Q=

%49 §j12§2

111
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Example 10.8- Thevenin Equivalent Circuit
— AN

Obtain the Thevenin equivalent at terminals a-b of the following circuit.

Solution (continue)

2- For Vth
120 /75° 120 /75°

I, = A, I, = A oy (*
I 8 — /6 2= 14 120/75 \f(;)

Applying KVL around loop bcdeab

Vi — 4L, + (—j6)l; = 0 U
d
' 38
480/75°  720/75° + 90° . 2 1
\Y% = 4], + j6I, = + -] ==
T BV T e R 8 — j6 . Vi -
u&zngD e —o o— ¢
a b

= 37.95/3.43° + 72/201.87° .
. 8Q ngZQ
= —28.936 — j24.55 = 37.9%
f

3%2 ¢ [ 43462


Mobile User




Mobile User




Mobile User


Example 10.9- Thevenin Equivalent Circuit

— AN
Obtain the Thevenin equivalent at terminals a-b of the following circuit.
. 4Q  j3Q
Solution by .
I,
1- For Vth l
15/0° A 20 0.51
To find V-, we apply KCL at node 1 - D *_ ’
- - —j4 Q I
15=1I,+05I, = I,=10A T &
Applying KVL to the loop on the right-hand side
—1,2 — j4) + 0.51,(4 + j3) + Vo, = 0 ‘
) 4+473Q 5
or B :0 '_1|' = O d
Vi = 102 — j4) — 5(4 + j3) = —j55 I k2

Thus, the Thevenin voltage is 15 A (D 2-j4Q r) <§> 051, Vq

VTh = 55/-90°V
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Example 10.9- Thevenin Equivalent Circuit

—NN
Obtain the Thevenin equivalent at terminals a-b of the following circuit.
: : 4Q j3Q
Solution (continue) AR ;
L
2- For Zth l
152004 () 20 0.51,
To obtain Zyy,, we remove the independent source. Due to the 5 —j4 Q
presence of the dependent current source, we connect a 3-A current o b
source (3 is an arbitrary value chosen for convenience here, a number
divisible by the sum of currents leaving the node) to terminals a-b ‘
5 =T, +i05, = @
) ) . i 4+;3Q
Applying KVL to the outer loop in Fig. 10.26(b) gives A 2 I,
Vi=L@4+3+2—j4)=206—)) I"l "
The Thevenin impedance is 2-j4Q <+ 051, V CD I, =3/0%&

V. 26— —
Z = = (3J)=4—j0.6667Q /
d L 14

S O
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Trigonometric ldentities

‘\..

» Sine and cosime form conversions. Graphically relating sme
-) - - - -
and cosime functions.
5111(/@8) = s1n A4 cos B@:os Asm B
1 | E— > +cos wt
cos(AE)B) =cos Acos B(FA1n Asin B ,/—90"
- - 5 ; A

b

sin(wr +180°) = —sin wr |
cos(wt £180°) = —cos wt +sin wf

1) — ° ) :
sin(w? + 90°) = + cos wt cos(wt —90°) = sm or

cos(wt £90°) = Fsin wt

~.

\180"
( gzcos wt _—ﬂB éin wt = C cos(wt — 0) ; | T
— "
Where /
Y

C=+A>+ B> and ¢9=tan’1£
/‘\/-\_/ . A

+ sin !
sin(@r +180°) = —sin ¢
115
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- End of Lecture

— A

Questions?

116



