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Average & Effective Value
Average Value

The algebraic sum of the areas must be determined, since some area contributions

are from below the horizontal axis. Areas above the axis are assigned a positive sign,

and those below, a negative sign.

The average value of any current or voltage is the equivalent (dc) value over a 

complete cycle. In general the average value (G) of a waveform is given as:



Example

Determine the average value of the waveforms in figures below:

Solution

Average & Effective Value

a. By inspection, the area above the axis equals the area below over one cycle, resulting in 
an average value of zero volts

b. 



Example

Find the average values of the following waveforms over one full cycle

Solution

Average & Effective Value

b. 

a. 

(a)                                                                          (b)



Average & Effective Value
Average Value for sinusoidal waveform

Finding the area under the positive pulse of a sine wave using integration, we have:

where ʃ is the sign of integration, 0 and π are the limits of integration, Am sin α is the 

function to be integrated,  dα indicates that we are integrating with respect to α.



Example

Determine the average value of the sinusoidal waveform

Solution

Average & Effective Value

The average value of a pure sinusoidal waveform over one full cycle is zero.



Example

Determine the average value of the waveform

Solution

Average & Effective Value



Average & Effective Value
Effective Value

The algebraic sum of the areas must be determined, since some area contributions

are from below the horizontal axis. Areas above the axis are assigned a positive sign,

and those below, a negative sign.

The equivalent dc value of a sinusoidal current or voltage is Τ𝟏 𝟐 or 0.707 of its peak

value.

The equivalent dc value is called the rms or effective value of the sinusoidal quantity

which means

Similarly



Example

Find the rms value of the waveform

Solution

Average & Effective Value



Example

Find the rms value of the waveform

Solution

Average & Effective Value

𝑽𝒓𝒎𝒔 =
𝟐𝟒𝟎

𝟏𝟎

𝑽𝒓𝒎𝒔 = 𝟒. 𝟖𝟗𝟖 𝒗

𝑽𝒓𝒎𝒔 =
𝟏𝟎𝟎 𝟐 + 𝟏𝟔 𝟐 + (𝟒)(𝟐)

𝟏𝟎



Example

Find the rms value of the waveform given by ( 𝒊 = 𝑰𝒎 𝒔𝒊𝒏 𝒘𝒕)

Solution

Average & Effective Value

𝑰𝒆𝒇𝒇 = 𝑰𝒓𝒎𝒔 = න
𝟎

𝟐𝝅 𝒊𝟐

𝟐𝝅
𝒅𝜽

𝑰𝒓𝒎𝒔 =
𝟏

𝟐𝝅
න
𝟎

𝟐𝝅

(𝑰𝒎 𝐬𝐢𝐧𝜽)𝟐 𝒅𝜽 =
𝑰𝒎

𝟐

𝟐𝝅
න
𝟎

𝟐𝝅

(𝒔𝒊𝒏𝜽)𝟐 𝒅𝜽

𝒊 = 𝑰𝒎 𝒔𝒊𝒏 𝒘𝒕 = 𝑰𝒎 𝒔𝒊𝒏 𝜽

𝑰𝒓𝒎𝒔 =
𝑰𝒎

𝟐

𝟐𝝅
න
𝟎

𝟐𝝅 (𝟏 − 𝐜𝐨𝐬𝟐𝜽)

𝟐
𝒅𝜽 =

𝑰𝒎
𝟐

𝟒𝝅
𝜽 −

𝒔𝒊𝒏𝟐𝜽

𝟐
𝟎

𝟐𝝅

𝑰𝒓𝒎𝒔 =
𝑰𝒎

𝟐

𝟒𝝅
𝟐𝝅 =

𝑰𝒎
𝟐

𝟐

𝑰𝒓𝒎𝒔 =
𝟏

𝟐
𝑰𝒎 = 𝟎. 𝟕𝟎𝟕 𝑰𝒎 The rms value of sinusoidal waveform 

(voltage or current)


