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Circuit II
Chapter 9

Sinusoidal Steady-State 
Analysis
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We can transform a sinusoid from sine form to cosine form or vice versa.
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9.2 Sinusoids (4)

Example 3

Find the phase angle between                        
and                          , does i1 lead or lag i2?

)25377sin(41
oti 

)40377cos(52
oti 

Solution:

Since sin(ωt+90o) = cos ωt

therefore, i1 leads i2 155o. 

)50377sin(5)9040377sin(52
ooo tti 

)205377sin(4)25180377sin(4)25377sin(41
oooo ttti 
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Example 4
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Sinusoid-phasor transformation
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9.3 Phasor (8)

Relationship between differential, integral operation   
in phasor listed as follow:

)(tv VV

dt
dv

Vj

vdt j
V
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Example 8
Use phasor approach, determine the current i(t)
in a circuit described by the integro-differential 
equation.

9.3 Phasor (9)

Answer: i(t) = 4.642cos(2t + 143.2o) A

  )752cos(50384 t
dt
diidti
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9.4 Phasor Relationships 
for Circuit Elements (1)

Resistor: Inductor: Capacitor:
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9.5 Impedance and Admittance (2)

R
Y 1


Lj
Y


1



CjY 

Impedances and admittances of passive elements

Element Impedance Admittance

R

L

C

RZ 

LjZ 

Cj
Z


1


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9.5 Impedance and Admittance (3)

LjZ 

Cj
Z


1







Z

Z

;

0;0
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9.6 Kirchhoff’s Laws 
in the Frequency Domain (1)

• Both KVL and KCL are hold in the phasor 
domain or more commonly called frequency 
domain.

• Moreover, the variables to be handled are 
phasors, which are complex numbers.

• All the mathematical operations involved are 
now in complex domain.
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