Class 10 (3/6) AC circuit analysis

* Procedure to solve a problem
- Identify the sinusoidal and note the excitation frequency.

- Covert the source(s) to phasor form

- Represent each circuit element by its impedance

- Solve the resulting phasor circuit using previous learnt
analysis tools

- Convert the (phasor form) answer to its time domain

equivalent.
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A sample circuit
for AC analysis
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The same circuit
in phasor form
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A sample circuit - é — The same circuit
for AC analysis / } / in phasor form

R,=100 Q, R,=75 Q, C= 1uF, L=0.5 H, vg(t)=15cos(1500t) V.
Determine i,(t) and i,(t).
Step 1: v4(t)=15cos(1500t), m=1500 rad/s.
Step 2: Vi(jw)=15 £0
Step 3: Zx,=R;, Zz,=R,, Zo=1/joC, Z,=joL
Step 4: mesh equation
(Z + 2.1 (jo) ~Z 1, (jw)=V(jo)
-Z 1 (joy+(Z.+Z, +Z,,),(jw)=0

In text book, mesh equations are written based on KVL

Vs (j@) = Zp 1, (j@) = Z (L (jw)-1,(jw))=0



(ZR1+ZC)Il(jw) —chz(jw)=VS(j(U)
-Z 1, (joy+(Z.+Z, +Z,,),(jw)=0

LGoye L O ZetZitZol | (Ze+Z,4ZplVi(jo)
ZRI +Zc _ZC (Zm +ZC )(Zc +ZL +ZR2)_ZC
—Z, Z.+7Z,+7Z,,
zoo L L 667 coaiq 4 RISI0QR=TSQ,
jaoC  j1500x10 J J0 F =C= 1uF, L=0.5 H,
Z, = joL = j1500x0.5=750j(Q) ve(t)=15c0s(1500t) V
(75+683)152£0

Il(jm’);(@6.7j)(75+683 @550)2+(é33°‘9L

7500+ 45600—-5000; + 68300 + 4450 =57550+ 63300 j | 53300
=85500£47.8
'f‘&ﬂ’l C 7550)

0
1 (ja)=E8TE83- 71520 315 1359L 0.012.20.63

85500£47.8

i, (t)=0.012cos(1500¢ + 0.63)(A)



Norton & Thevenin

* Norton & Thevenin equivalent circuits
are calculated the same way as
before except using the phasor.



Superposition principle

* For multiple sources of the same or
different frequencies, final results
are the superposition of individual
result from single source by setting
all other sources to be zero



