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Ex)  

                       𝑃(𝑋) =  ቊ
ଵ

଺
           𝑋 = 1,2,3,4,5,6  

0                    𝑜. 𝑤.              
 

Find the following:  

   𝐸(𝑋),    𝐸(𝑋ଶ),   𝐸(𝑋ସ),   𝐸 ቀ
ଵ

௑
ቁ ,   𝐸(𝑋 + 4),   𝐸(2𝑋 − 1)ଶ 

  Sol) 

𝐸(𝑋) = ෍ 𝑋௜𝑃(𝑋௜) = ൤1 ∗
1

6
+ 2 ∗

1

6
+ 3 ∗

1

6
+ ⋯ + 6 ∗

1

6
൨

଺

௫ୀଵ

 

                                       =
ଵ

଺
[1 + 2 + 3 + ⋯ + 6] =

ଵ

଺
∗

଺(଺ାଵ)

ଶ
=

଻

ଶ
 

Or                                  =
ଵ

଺
∗ 21 =

଻

ଶ
 

 𝑔(𝑥) =  𝑋ଶ 

𝐸(𝑋ଶ) =  ෍ 𝑔(𝑥)𝑃(𝑥) =

଺

௫ୀଵ

  ෍ 𝑋ଶ
1

6
=

1

6

଺

௫ୀଵ

෍ 𝑋ଶ

଺

௫ୀଵ

 

             = ଵ
଺

∗
଺(଺ାଵ)(ଶ∗଺ାଵ)

଺
=

ଽଵ

଺
= 15.1667  

𝐸(𝑋ସ) = ෍ 𝑋ସ𝑃(𝑥) =  ෍ 𝑋ସ
1

6
=

1

6

଺

௫ୀଵ

଺

௫ୀଵ

ቈ
6(6 + 1)(2 ∗ 6 + 1)(3 ∗ 6 + 3 ∗ 6 − 1)

30
቉ 

𝐸 ൬
1

𝑋
൰ =  ෍

1

𝑋
𝑃(𝑥) =  ෍

1

𝑋
∗

1

6
=

1

6
൤
1

1
+

1

2
+

1

3
+ ⋯ +

1

6
൨

଺

௫ୀଵ

଺

௫ୀଵ

 

And 

         𝐸 ቀ
ଵ

௑
ቁ ≠

ଵ

ா(௫)
 

 𝐸(𝑋 + 4) = 𝐸(𝑋) + 4 =
଻

ଶ
+ 4 =

ଵହ

ଶ
  

𝐸(2𝑋 − 1)ଶ = ෍(2𝑋 − 1)ଶ𝑃(𝑥) =

଺

௫ୀଵ

 

Or  
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 𝐸(4𝑋ଶ − 4𝑋 + 1) = 4𝐸(𝑋ଶ) − 4𝐸(𝑋) + 1  

                                   = 4 ∗ ቀ
ଽଵ

଺
ቁ − 4 ∗ (

଻

ଶ
) + 1 

 

Ex)  

                    𝑓(𝑋) =  ቊ
ଵ

ଶ
         2 < 𝑋 < 4 

0                    𝑜. 𝑤.  
 

Find :  

         𝐸(𝑋),    𝐸(𝑋ଶ),   𝐸 ቀ
ଵ

௑
ቁ ,   𝐸(𝑋 + 1),   𝐸(2𝑋 − 1)ଶ 

Sol)        

𝐸(𝑋) = න 𝑋 𝑓(𝑥)𝑑𝑥 = න 𝑋 
1

2
 𝑑𝑥 =

1

2
(𝑋ଶ|ଶ

ସ =
1

2
(6) =  3  

ସ

ଶ

  

ஶ

ିஶ

 

𝐸(𝑋ଶ) = න 𝑋ଶ 𝑓(𝑥)𝑑𝑥 = න 𝑋ଶ  
1

2
 𝑑𝑥 =

1

2
(
𝑋ଷ

3
|ଶ

ସ =
56

6
  

ସ

ଶ

  

ஶ

ିஶ

 

𝐸 ൬
1

𝑋
൰ = න

1

𝑋
 𝑓(𝑥)𝑑𝑥 = න

1

𝑋
 
1

2
 𝑑𝑥 =

1

2
(𝐿𝑛 𝑋|ଶ

ସ =  ∗∗  ≠
1

𝐸(𝑋)
  

ସ

ଶ

  

ஶ

ିஶ

 

𝐸(𝑋 + 1) = 𝐸(𝑋) + 1 = 3 + 1 = 4  

𝐸(2𝑋 − 1)ଶ = 𝐸(4𝑋ଶ − 4𝑋 + 1) = 4𝐸(𝑋ଶ) − 4𝐸(𝑋) + 1   

                                   = 4 ∗ ቀ
ହ଺

଺
ቁ − 4 ∗ (3) + 1 = 63.67 

 

 

Ex) A dice is thrown once, where X will represent the money that a person wins or 
loses, as follows: 
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Sol) 

𝐸(𝑋) = ෍ 𝑋𝑃(𝑋) = ൤
−1

6
+

2

6
+

3

6
+

−4

6
+

3

6
+

−6

6
൨ =   −

1

2

଺

௫ୀଵ

  خسارة       

 

Ex) A box contains 4 red, 6 white and 8 green balls. If a red ball is drawn, he will 
win 3 dinars, but if a white ball is drawn, he will win 2 dinars, note that the person 
expected that he would get nothing, i.e., 𝐸(𝑋) = 0 , what is the value of k If he is 
drawn a green ball? 

كرات خضراء ، فإذا تم سحب كرة حمراء سوف  8كرات بيضاء ،  6كرات حمراء ،  4وي على صندوق يحت 
كرة بيضاء سوف يربح دينارين ، علما ان الشخص توقع عدم حصوله على أي  سحب دنانير اما إذا  3يربح 

𝐸(𝑋)شيء أي ان   =  اذا سحب كرة خضراء ؟  kقيمة هي ، فما   0

 

  

Ex) If we have :  

                    𝑓(𝑋) =  ቄ
6𝑋(1 − 𝑋)           0 < 𝑋 < 1    

0                       𝑜. 𝑤.  
 

Find  :      𝐸(𝑋),       𝐸 ቀ
ଵ

ଵି௑
ቁ 

Sol) 
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𝐸(𝑋) = න 𝑋 𝑓(𝑥)𝑑𝑥 = න 𝑋 6𝑋(1 − 𝑋) 𝑑𝑥 =  න  6(𝑋ଶ − 𝑋ଷ) 𝑑𝑥 =  

ଵ

଴

 

ଵ

଴

  

ஶ

ିஶ

 

           = 6(
௑య

ଷ
−

௑ర

ସ
|଴
ଵ = 6 ቀ

ଵ

ଷ
−

ଵ

ସ
ቁ =

ଵ

ଶ
 

𝐸 ൬
1

1 − 𝑋
൰ = න

1

1 − 𝑋
 𝑓(𝑥)𝑑𝑥 = න

1

1 − 𝑋
 6𝑋(1 − 𝑋) 𝑑𝑥 = න  6𝑋 𝑑𝑥 =  

ଵ

଴

  

ଵ

଴

  

ஶ

ିஶ

 

                 = 6(
௑మ

ଶ
|଴
ଵ = 6 ቀ

ଵ

ଶ
ቁ =   3 

 

 

4.2) Variance:                                                                                             التباين  

   Definition : 

       The Variance of a r.v.  𝑋  is denoted by 𝑉(𝑥) 𝑜𝑟 𝜎ଶ(𝑥) and is defined by:  

  𝑉(𝑥) =  𝜎ଶ(𝑥) = 𝐸[𝑋 − 𝐸(𝑋)]ଶ = 𝐸(𝑋ଶ) − [𝐸(𝑋)]ଶ 

 

  ∴ 𝐸(𝑋) =  𝜇௫ = 𝑚𝑒𝑎𝑛 

   𝑜𝑟 𝐸(𝑌) =  𝜇௬ 

  𝜎(𝑥) =  ඥ𝜎ଶ(𝑥)  standard deviation  

 

Proof: 

         𝑉(𝑥) =  𝐸(𝑋 − 𝐸(𝑋))ଶ 

   ∵ 𝐸(𝑋) =  𝜇௫ 
           ∴ 𝑉(𝑥) =  𝐸(𝑋 − 𝜇௫)ଶ = 𝐸(𝑋ଶ − 2𝜇௫𝑋 + 𝜇௫

ଶ) 

             𝑉(𝑥) =  𝐸(𝑋ଶ) − 2𝜇௫𝐸(𝑋) + 𝜇௫
ଶ    

             𝑉(𝑥) =  𝐸(𝑋ଶ) − 2𝜇௫
ଶ + 𝜇௫

ଶ = 𝐸(𝑋ଶ) − 𝜇௫
ଶ    

                       =  𝐸(𝑋ଶ) −( 𝐸(𝑋))ଶ 

Where  




