
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.



Ex. 4.21 P200

R1=100 Ω, R2=75 Ω, C= 1µF, L=0.5 H, vS(t)=15cos(1500t) V.
Determine i1(t) and i2(t).
Step 1:  vS(t)=15cos(1500t),  ω=1500 rad/s.

Step 2: V
S
(jω)=15 ∠0

Step 3: ZR1=R1, ZR2=R2, ZC=1/jωC,  ZL=jωL
Step 4: mesh equation
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In text book, mesh equations are written based on KVL

( ) 0)(- )(  )()( 2111 =−− ωωωω jIjIZjIZjV CRS



( )
( )( ) 2

21

2

2

1

2

1

)(0

)(

)(
CRLCCR

SRLC

RLCC

CCR

RLC

CS

ZZZZZZ

jVZZZ

ZZZZ

ZZZ

ZZZ

ZjV

jI
−+++

++
=

++−

−+

++

−

=
ω

ω

ω

( )

( ) 0)()( -         

)()(                   )(

221

211

=+++

=−+

ωω

ωωω

jIZZZjIZ

jVjIZjIZZ

RLCC

SCCR

( )
( )

( )( )

( ) 63.0012.09.35012.0
8.4785500

0157.83687

8.4785500

63300575504450683005000456007500

4450683757.66100

01568375

)(7505.01500

7.66
7.66

101500

11

1

1

6

∠=∠=
∠

∠•∠
=

∠=

+=++−+

++−

∠+
=

Ω=×==

Ω−==
×

==
−

ω

ω

ω

ω

jI

jjj

jj

j
jI

jjLjZ

j
jjCj

Z

L

C

( ) ( ) )(63.01500cos012.01 Atti +=

R1=100 Ω, R2=75 Ω, 

C= 1µF, L=0.5 H, 

vS(t)=15cos(1500t) V



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 


