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• DC Analysis

• AC Analysis
Different ?
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(Sinusoidal Steady state Analysis)
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AC Analysis
Input Source -- sin wave    [e.g. sin(100t) ]

-- cos wave    [e.g. cos(100t) ]

-- triangular wave

-- square wave

We only need to consider sin/cos (sinusoidal) wave in 
AC analysis.

AC analysis
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Euler’s Identity
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fπω 2=

( )°−= 90cossin tt ωω
( )°+= 90sincos tt ωω

θθθ sincos je j ±=±

( ) ( )a
bjebajba

1tan22 *
−

+=+

Addition (Subtraction) 1681 jn += 3122 jn −=

( ) ( ) 132031612821 jjnn +=−++=+

( ) ( )( ) 19431612821 jjnn +−=−−+−=−
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−
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Addition (Subtraction)
°∠= 3.1851n °∠= 115122n

( ) ( )88.1007.557.175.421 jjnn +−++=+
45.1232.0 j+−=
°∠= 47.9145.12

31.982.9 j−=
°−∠= 47.4353.13

( ) ( )88.1007.557.175.421 jjnn +−−+=−
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Multiplication

541 jn +=
322 jn −=

°∠= 34.514.61n

°−∠= 31.566.32n

( )( )325421 jjnn −+=

( )( )°−∠°∠= 31.566.334.514.621nn

1510128 ++−= jj

223 j−=

°∠= 35509.23

°∠= 35504.23
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Division
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Z = Impedance (Ω)

Y = Admittance (S) =
Z
1

RZR =

Cj
ZC ω

1
=

LjZL ω=

RIV *=

ZIV *=
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( )( ) °∠=°∠= 504845012

( ) Vttv 





 += π2*

360
50377cos48

( ) ( )14.3180cos121 −= ttv Frequency (Hz) = ?Ex. 

ω = 180 = 2πf f = 28.6Hz

Z*IV = ( ) ( )θω += tAtv cos
( ) s

rad377602 == πω

πθ 2*360
50=

( ) ( )Vttv o50377cos48 +=

°∠= 5012I Ω= 4R
Hzfrequency 60= vR(t) = ?

Ex. functionuse cos
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( ) ( )262.0377cos100 += ttvc

FC µ100=
iC (t) = ?

Cj
Z

ω
1

= ( )( )610*100377
1

−=
j

Ω−= 525.26j

( ) 





 π+= 2*

360
105t377cos77.3ti

( )°∠= 360*100 2
262.0
πCV °∠= 15100

CCC ZIV *=

Z
VI =

525.26
15100

j−
°∠

= °∠= 10577.3
°−∠

°∠
=

90525.26
15100

( ) ( )θω += tAtv cos

Ex. 
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