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The Basic Elements and Phasors 
AC Through Pure Resistor  

Resistance is,  for all practical purposes, unaffected by the 

frequency of the applied sinusoidal voltage or current. 

Ohm’s law can be applied as follows: 

In addition, for a given i, 



The Basic Elements and Phasors 
Frequency Response of the Resistor  

Resistor R For an ideal resistor, you can 

assume that frequency will have absolutely no 

effect on the impedance level 

Note that at 5 kHz or 20 kHz, the 

resistance of the resistor remains       

at 22 Ω 



The Basic Elements and Phasors 
Average Power & Power Factor 

A common question is, How can a sinusoidal voltage or current deliver power to a load if it 

seems to be delivering power during one part of its cycle and taking it back during the 

negative part of the sinusoidal cycle? 



The Basic Elements and Phasors 
Average Power & Power Factor 

The Power Factor is defined as the cosine of the phase angle between the voltage 

and current: Power Factor = P.F = cos Φ 

Where ∅ is the phase difference angle between (v & i). Since v & i are in-phase, 

then ∅=0 

Power Factor = 1 



The Basic Elements and Phasors 
AC Through Pure Inductance  



The Basic Elements and Phasors 
Frequency Response of the Inductance  

Inductor L For the ideal inductor, the 

equation for the reactance can be written 

as follows: 

Average Power 

Power Factor 

Power Factor = P.F  = cos Φ = cos 90 = 0 

The average power or power dissipated by the ideal inductor (no associated 
resistance) is zero watts. 



The Basic Elements and Phasors 
AC Through Pure Capacitor  



The Basic Elements and Phasors 
Frequency Response of the Capacitor  

Capacitor C For the capacitor, the 

equation for the reactance: 

Average Power 

Power Factor 

Power Factor = P.F  = cos Φ = cos 90 = 0 

The average power or power dissipated by the ideal capacitor (no associated 
resistance) is zero watts. 



The Basic Elements and Phasors 
Frequency Response Summary  

R L C 

Power Factor 
cosΦ 
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Average Power 
𝑷𝒂𝒗 = 𝑷 

𝑉𝑚𝐼𝑚

2
= 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 0 0 

Impedance 
Z 

R 𝑋𝐿 = 𝑤𝐿 𝑋𝐶 =
1

𝑤𝑐
 

Phase 
Difference 

between V & I 
Φ 

0 

𝑣𝐿𝐿𝑒𝑎𝑑𝑠  𝑖𝐿 
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The Basic Elements and Phasors 
Example 

For the following pairs of voltages and currents, determine whether the element 

involved is a capacitor, an inductor, or a resistor. Determine the value of C, L, or R 

if sufficient data are provided 

Solutions: 



The Basic Elements and Phasors 
Example 

Solutions: 



The Basic Elements and Phasors 
Example 

Determine the average power delivered to networks having the following input 

voltage and current: 

Solutions: 


