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1.3 Phasor Relationships for R, L and C

 v ~ i relationship for a resistor
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1.3 Phasor Relationships for R, L and C

 Time domain         frequency domainResistor

With a resistor θ﹦φ,  v(t) and i(t) are in phase .
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1.3 Phasor Relationships for R, L and C

 PowerResistor
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• Average Power

• Transient Power
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Note: I and V are RMS values. 
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Resistor

P1.4 ， , R=10，Find i and P。tv 314sin311
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 v ~ i relationshipInductor
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 v~i relationshipInductor
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For DC，f = 0，XL = 0.

fX L 

v(t) leads i(t) by 90º, or i(t) lags v(t) by 90º
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 v ~ i relationshipInductor
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• The derivative in the relationship between v(t) and i(t) becomes a

multiplication by j in the relationship between and .

• The time-domain differential equation has become the algebraic equation in the

frequency-domain.

• Phasors allow us to express current-voltage relationships for inductors and

capacitors in a way such as we express the current-voltage relationship for a

resistor.
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 v ~ i relationshipInductor
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Wave and Phasor diagrams：
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 PowerInductor
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1.3 Phasor Relationships for R, L and C

Inductor

P1.5，L = 10mH，v = 100sint，Find iL when f = 50Hz and 50kHz.
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 v ~ i relationshipCapacitor
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• The derivative in the relationship between v(t) and i(t) becomes a

multiplication by j in the relationship between and .

• The time-domain differential equation has become the algebraic equation in the

frequency-domain.

• Phasors allow us to express current-voltage relationships for inductors and

capacitors much like we express the current-voltage relationship for a resistor.
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 v ~ i relationshipCapacitor
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 v ~ i relationshipCapacitor
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Wave and Phasor diagrams：
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PowerCapacitor

Average Power: P=0
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1.3 Phasor Relationships for R, L and C

Capacitor

P1.7，Suppose C=20F，AC source v=100sint，Find XC and I for f = 50Hz 
and 50kHz。
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Review (v-I relationship)

Time domain Frequency  domain
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, v and i are in phase.

, v leads i by 90°.
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Summary

 R： RX R  0

L： ffLLX L   2
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 Frequency characteristics of an Ideal Inductor and Capacitor:

A capacitor is an open circuit to DC currents;

A Inducter is a short circuit to DC currents.
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