
Definition (3): (Variance) 

 Let 𝑿 be a random variable with mean µ𝑿.The variance of 𝑿, 𝑽𝒂𝒓(𝑿), is 

defined by: 𝑽𝒂𝒓(𝑿) = 𝑬[(𝑿 − µ𝑿)𝟐]. It is also denoted 𝒃𝒚 𝜹𝑿
𝟐  . 

Definition (4): (Standard Deviation) 

 The positive square root of the variance is called standard deviation of the 

𝒓𝒂𝒏𝒅𝒐𝒎 𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆 𝑿, 𝒊𝒔 𝒅𝒆𝒏𝒐𝒕𝒆𝒅 𝒃𝒚 𝜹𝑿. 𝑻𝒉𝒂𝒕 𝒊𝒔 ∶ 𝜹𝑿 = +√𝜹𝑿
𝟐  . 

Theorem (2) 

 If X be a random variable with mean µ𝑿 .Then the variance of 𝑿 is given by:  

𝜹𝑿
𝟐 = 𝑬(𝑿𝟐) − (𝑬(𝑿))

𝟐
= 𝑬(𝑿𝟐) − (µ𝑿)𝟐. ▄ 

Theorem (3) 

 If 𝑿 be a random variable. Then: 𝑽𝒂𝒓(𝒂𝑿 + 𝒃) = 𝒂𝟐𝑽𝒂𝒓(𝑿), where 

𝒂 & 𝒃 𝒂𝒓𝒆 𝒓𝒆𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓𝒔.▄ 

Example (7) 

 Let 𝑿 be a random variable with probability density function 

 𝒇(𝒙) = {
𝟏

𝟔
  , −𝟑 < 𝒙 < 𝟑

𝟎   , 𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆
 . 

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒎𝒆𝒂𝒏, 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 & 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑿. 

Solution 

 The mean of the random variable 𝑿 is: 

  µ𝑿 = 𝑬(𝑿) = ∫ 𝒙𝒇(𝒙)𝒅𝒙 =
𝟏

𝟔
∫ 𝒙𝒅𝒙 =

𝟏

𝟔
 [

𝒙𝟐

𝟐
 ]−𝟑

𝟑 = 𝟎 .
𝟑

−𝟑

𝟑

−𝟑
 

 The variance of the random variable 𝑿 is: 

  𝑽𝒂𝒓(𝑿) = 𝜹𝑿
𝟐 = 𝑬(𝑿𝟐) − (µ𝑿)𝟐 . 

  Now,  𝑬(𝑿𝟐) = ∫ 𝒙𝟐 𝒇(𝒙)𝒅𝒙 =
𝟏

𝟔
 ∫ 𝒙𝟐 𝒅𝒙 =

𝟑

−𝟑

𝟑

−𝟑

𝟏

𝟔
 [

𝒙𝟑

𝟑
 ]−𝟑

𝟑 = 𝟑 . 

 ⸫ 𝑽𝒂𝒓(𝑿) = 𝟑 − 𝟎 = 𝟑 . 

 The standard deviation of the random variable 𝑿 𝒊𝒔:  𝜹𝑿 = √𝟑 .▄ 

Example (8) 

  Let 𝑿 be a random variable with probability mass function 

  𝒇(𝒙) = {
𝑪𝒙

𝟑 𝑪𝟒−𝒙
𝟓

𝑪𝟒
𝟖   , 𝒙 = 𝟎, 𝟏, 𝟐, 𝟑

𝟎        , 𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆
 .  

𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒎𝒆𝒂𝒏, 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 & 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑿. 

 

 

 



Solution 

 The mean of the random variable 𝑿 is: 

  µ𝑿 = 𝑬(𝑿) = ∑ 𝒙𝒇(𝒙) = 𝟎 + 𝒇(𝟏) + 𝟐𝒇(𝟐)𝟑
𝒙=𝟎 + 𝟑𝒇(𝟑) 

       =
𝟏

𝟕𝟎
(𝑪𝟏

𝟑𝑪𝟑
𝟓 + 𝟐𝑪𝟐

𝟑𝑪𝟐
𝟓 + 𝟑𝑪𝟑

𝟑𝑪𝟏
𝟓) =

𝟏

𝟕𝟎
(𝟑 × 𝟏𝟎 + 𝟐 × 𝟑 × 𝟏𝟎 + 𝟑 × 𝟏 × 𝟓) 

      =
𝟏

𝟕𝟎
(𝟑𝟎 + 𝟔𝟎 + 𝟏𝟓) =

𝟏𝟎𝟓

𝟕𝟎
=

𝟑

𝟐
 . 

 The variance of the random variable 𝑿 is: 

  𝑽𝒂𝒓(𝑿) = 𝜹𝑿
𝟐 = 𝑬(𝑿𝟐) − (µ𝑿)𝟐 . 

Now, 𝑬(𝑿𝟐) = ∑ 𝒙𝟐𝒇(𝒙) = 𝟎 + 𝒇(𝟏) + 𝟒𝒇(𝟐) + 𝟗𝒇(𝟑)𝟑
𝒙=𝟎  

                     = 
𝟏

𝟕𝟎
(𝑪𝟏

𝟑𝑪𝟑
𝟓 + 𝟒𝑪𝟐

𝟑𝑪𝟐
𝟓 + 𝟗𝑪𝟑

𝟑𝑪𝟏
𝟓) =

𝟏

𝟕𝟎
(𝟑𝟎 + 𝟏𝟐𝟎 + 𝟒𝟓) =

𝟏𝟗𝟓

𝟕𝟎
=

𝟑𝟗

𝟏𝟒
 . 

⸫ 𝑽𝒂𝒓(𝑿) =
𝟑𝟗

𝟏𝟒
−

𝟗

𝟒
=

𝟏𝟓

𝟐𝟖
 . 

    The standard deviation of the random variable 𝑿 𝒊𝒔:  𝜹𝑿 = √
𝟏𝟓

𝟐𝟖
 .▄ 

 


