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   MOMENT GENERATING FUNCTIONS  

 

Q1) Suppose independent r.v.'s X and Y are such that 𝑀𝑋+𝑌(𝑡) =
𝑒2𝑡−1

2𝑡−𝑡2     

If 𝑓(𝑥)  =  𝜆𝑒−𝜆𝑥  ;  𝑥 >  0 , what is the mgf  of Y.  

Solution : 

X and Y are independent 𝑀𝑋+𝑌(𝑡) = 𝑀𝑋(𝑡)𝑀𝑌(𝑡) ⇒  𝑀𝑌(𝑡) =
𝑀𝑋+𝑌(𝑡)

𝑀𝑋(𝑡)
  

So, we need to find  mgf  of X which is   

 𝑀𝑋(𝑡) = 𝐸(𝑒𝑡𝑥) = ∫ 𝑒𝑡𝑥  (𝜆𝑒−𝜆𝑥  ) 𝑑𝑥
∞

0
= 𝜆 ∫ 𝑒−(𝜆−𝑡)𝑥𝑑𝑥

∞

0
=

−𝜆

(𝜆−𝑡)
 [𝑒−(𝜆−𝑡)𝑥]

0

∞
 

𝑀𝑋(𝑡) =
𝜆

(𝜆 − 𝑡)
   , 𝜆 − 𝑡 > 0  ⇒  𝜆 > 𝑡  

𝑀𝑌(𝑡) = 𝑀𝑋+𝑌(𝑡)
1

𝑀𝑋(𝑡)
=

𝑒2𝑡 − 1

2𝑡 − 𝑡2
 

1

𝜆
(𝜆 − 𝑡)

 =
𝑒2𝑡 − 1

2𝑡 − 𝑡2
  

(𝜆 − 𝑡)

𝜆
 

Q2) Find the moment generating function of 𝑋 If you know that  𝑓(𝑥) = 2𝑒−2𝑥 , 𝑥 > 0  

Solution : H.W 

 𝑀𝑋(𝑡) = 𝐸(𝑒𝑡𝑥) =  ∫ 𝑒𝑡𝑥  (2𝑒−2𝑥) 𝑑𝑥
∞

0
= 2 ∫ 𝑒−(2−𝑡)𝑥   𝑑𝑥

∞

0
=

−2

(2−𝑡)
 [𝑒−(2−𝑡)𝑥]

0

∞
 

=  
−2

(2−𝑡)
(0 − 1) =

2

2−𝑡
     , 2 − 𝑡 > 0 ⇒ 2 > 𝑡     

 

Q3) A r.v. has 𝑓(𝑥) =
1

2
 𝑒−|𝑥| ;  𝑓𝑜𝑟 − ∞ < 𝑥 < ∞.  

a. Show that its mgf is given by 𝑀𝑋(𝑡)  =
1

1−𝑡2   𝑓𝑜𝑟  − 1 < 𝑡 < 1.  

b. Using the mgf, find E(X) and V(X).  

 Solution : 

𝒇(𝒙) = {

1

2
 𝑒−𝑥      , 𝑥 > 0

1

2
 𝑒𝑥         , 𝑥 < 0

    

a) 𝑀𝑋(𝑡) = 𝐸(𝑒𝑡𝑥) = ∫ 𝑒𝑡𝑥  (
1

2
𝑒−𝑥  )  𝑑𝑥

∞

0
+ ∫ 𝑒𝑡𝑥  (

1

2
𝑒𝑥  )  𝑑𝑥

0

−∞
 

=
1

2
∫ 𝑒−(1−𝑡)𝑥   𝑑𝑥

∞

0

+
1

2
∫ 𝑒(1+𝑡)𝑥   𝑑𝑥

0

−∞

         (∗) 

1

2
∫ 𝑒−(1−𝑡)𝑥   𝑑𝑥

∞

0

=
−1

2(1 − 𝑡)
[𝑒−(1−𝑡)𝑥]

0

∞
=

1

2(1 − 𝑡)
         (1) 

1

2
∫ 𝑒(1+𝑡)𝑥   𝑑𝑥

0

−∞

=
1

2(1 + 𝑡)
[𝑒(1+𝑡)𝑥]

− ∞

0
=

1

2(1 + 𝑡)
             (2) 
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Substitute  (1) and (2) in (*) we get  

𝑀𝑋(𝑡) =
1

2(1 − 𝑡)
+

1

2(1 + 𝑡)
=

1

2
[

1 + 𝑡 + 1 − 𝑡

(1 − 𝑡)(1 + 𝑡)
] =

1

2
(

2

1 + 𝑡 − 𝑡 − 𝑡2
) =

1

 1 − 𝑡2
  

b) 𝑀𝑋(𝑡) = (1 − 𝑡2)−1      

𝑀𝑋
′ (𝑡) = (−1)(1 − 𝑡2)−2(−2𝑡) = 2𝑡(1 − 𝑡2)−2    ⇒  𝑀𝑋

′ (0) = 𝑬(𝑿) = 𝟎        

 

 𝑀𝑋
′′(𝑡) = 2𝑡(−2)(1 − 𝑡2)−3(−2𝑡) + 2(1 − 𝑡2)−2  ⇒   𝑀𝑋

′′(0) = 𝑬(𝑿𝟐) = 𝟐  

∴ 𝑽(𝑿) = 𝑬(𝑿𝟐) − [𝑬(𝑿)]𝟐 = 𝟐 − 𝟎 = 𝟐 

Q4) If X has 𝑓(𝑥) =
3

2
  𝑥2 , −1 <  𝑥 <  1  

a. Find mgf of X.  

Solution : 

a) 𝑀𝑋(𝑡) = 𝐸(𝑒𝑡𝑥) = ∫ 𝑒𝑡𝑥  (
3

2
𝑥2)  𝑑𝑥

1

−1
=

3

2
∫ 𝑥2𝑒𝑡𝑥   𝑑𝑥

1

−1
              (1)    

by use Integration by Parts  ∫ 𝑢
𝑏

𝑎
𝑑𝑣 = [𝑢𝑣]𝑎

𝑏 − ∫ 𝑣
𝑏

𝑎
𝑑𝑢  

𝑢 = 𝑥2  →  𝑑𝑢 = 2𝑥 𝑑𝑥     𝑑𝑣 = 𝑒𝑡𝑥  𝑑𝑥 →     𝑣 =
1

𝑡
𝑒𝑡𝑥   

𝑀𝑋(𝑡) =
3

2
[ 

1

𝑡
[𝑥2𝑒𝑡𝑥  ]−1

1 − ∫
1

𝑡
2𝑥 𝑒𝑡𝑥𝑑𝑥 

1

−1

] =
3

2
[ 

1

𝑡
(𝑒𝑡 − 𝑒−𝑡) −

2

𝑡
∫ 𝒙 𝒆𝒕𝒙𝒅𝒙 

𝟏

−𝟏

]         (2)  

by use Integration by Parts:   𝑢 = 𝑥 →  𝑑𝑢 = 𝑑𝑥  ;      𝑑𝑣 = 𝑒𝑡𝑥  𝑑𝑥 →    𝑣 =
1

𝑡
𝑒𝑡𝑥  𝑑𝑥 

∫ 𝒙 𝒆𝒕𝒙𝒅𝒙 
𝟏

−𝟏

= [
1

𝑡
𝑥𝑒𝑡𝑥]

−1

1

− ∫
1

𝑡
𝑒𝑥𝑡 𝑑𝑥

1

−1

=
1

𝑡
(𝑒𝑡 + 𝑒−𝑡) −

1

𝑡2
[𝑒𝑡𝑥]−1

1  

=
1

𝑡
(𝑒𝑡 + 𝑒−𝑡) −

1

𝑡2
(𝑒𝑡 − 𝑒−𝑡)                         (3) 

Substitute  (3) in (2) we get  

𝑴𝑿(𝒕) =
3

2
[
1

𝑡
(𝑒𝑡 − 𝑒−𝑡) −

2

𝑡
[
1

𝑡
(𝑒𝑡 + 𝑒−𝑡) −

1

𝑡2
(𝑒𝑡 − 𝑒−𝑡)]] 

=
3

2
[
1

𝑡
(𝑒𝑡 − 𝑒−𝑡) −

2

𝑡2
(𝑒𝑡 + 𝑒−𝑡) +

2

𝑡3
(𝑒𝑡 − 𝑒−𝑡)] 

=
3

2
(

1

𝑡
+

2

𝑡3
) (𝑒𝑡 − 𝑒−𝑡) −

3

𝑡2
(𝑒𝑡 + 𝑒−𝑡) 
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Q5) Suppose X is a r.v. for which the mgf  is 𝑀𝑋(𝑡) =
1

4
(3𝑒𝑡 + 𝑒−𝑡) , −∞ < 𝑡 < ∞.  

a. Find the mean and variance of X.  

 Solution : H.W 

a) 𝐸(𝑋) = 𝑀′𝑋(𝑡)|𝑡=0 =
1

4
(3𝑒𝑡 − 𝑒−𝑡) |

𝑡=0
=

1

4
(3 − 1) =

2

4
=

1

2
 

𝐸(𝑋2) = 𝑀′′
𝑋(𝑡)|𝑡=0 =

1

4
(3𝑒𝑡 + 𝑒−𝑡) |

𝑡=0
=

1

4
(3 + 1) = 1 

∴  𝑉(𝑍) = 𝐸(𝑍2) − [𝐸(𝑍)]2 = 1 −
1

4
=

3

4
 

Q6) X and Y are independent and identically distributed with 𝑀(𝑡)  =  𝑒3𝑡+𝑡2
. 

 Find the mgf  of 𝑍 = 2𝑋 − 3𝑌 + 4 and use it to find the mean and variance of Z. 

Solution : 

𝑀𝑎𝑋+𝑏(𝑡) = 𝑒𝑏𝑡𝐸(𝑒𝑎𝑡𝑋) = 𝑒𝑏𝑡𝑀𝑋(𝑎𝑡) 

𝑀𝑋+𝑌(𝑡) = 𝐸(𝑒𝑡𝑋+𝑡𝑌) = 𝑀𝑋(𝑡)𝑀𝑌(𝑡) 

As X and Y are independent and identically distributed, then  

𝑀𝑍(𝑡) = 𝑀2𝑋−3𝑌+4(𝑡) = 𝑀2𝑋(𝑡)𝑀−3𝑌+4(𝑡)  

            = 𝑀𝑋(2𝑡)[𝑒4𝑡 𝑀𝑌(−3𝑡)] = 𝑒6𝑡+4𝑡2
𝑒4𝑡  𝑒−9𝑡+9𝑡2

     ⇒    𝑴𝒁(𝒕) =    𝒆 𝒕+𝟏𝟑 𝒕𝟐
  

 𝑀𝑍
′ (𝑡) = (1 + 26𝑡)𝑒𝑡+13 𝑡2

→  𝑀𝑍
′ (0) = 𝑬(𝒁) = 𝟏 

 𝑀𝑍
′′(𝑡) = 26 𝑒𝑡+13 𝑡2

+ (1 + 26𝑡)2𝑒𝑡+13 𝑡2
 →  𝑀𝑍

′′(0) = 𝐸(𝑍2) = 27 

So, 𝑽(𝒁) = 𝐸(𝑍2) − [𝐸(𝑍)]2 = 𝟐𝟕 − 𝟏 = 𝟐𝟔  

Q7) Suppose X has 𝑀𝑋(𝑡)  =  𝑒3𝑡+𝑡2
.  

Find the mgf of 𝑍 =
1

4
  (𝑋 −  3) and use it to find the mean and variance of Z.  

Solution : H.W 

𝑀𝑋(𝑡) =    𝑒3𝑡+𝑡2
 

𝑀𝑍(𝑡) =  𝑀1
4

(𝑋−3)
(𝑡) = 𝑀1

4
𝑋−

3
4

(𝑡) = 𝑒− 
3
4

𝑡𝑀𝑋 (
1

4
𝑡) = 𝑒−

3
4

𝑡  𝑒
3
4

𝑡+(
1
4

𝑡)
2

 

= 𝑒−
3
4

𝑡  𝑒
3
4

𝑡+
1

16
𝑡2

=  𝑒
1

16
𝑡2

  

𝐸(𝑍) = 𝑀′𝑍(𝑡)|𝑡=0 =
2

16
𝑡 𝑒

1
16

𝑡2

|
𝑡=0

= 0 

𝐸(𝑍2) = 𝑀′′
𝑍(𝑡)|𝑡=0 =

2

16
 [

2

16
𝑡2 𝑒

1
16

𝑡2

+ 𝑒
1

16
𝑡2

]|
𝑡=0

=
2

16
=

1

8
 

 ∴  𝑉(𝑍) = 𝐸(𝑍2) − [𝐸(𝑍)]2 =
1

8
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Q8) Let 𝒇(𝒙)  =  𝟏  ;  𝟎 ≤  𝒙 ≤  𝟏. Use the moment generating function technique to find 

the moment generating function of 𝑌 = 𝑎𝑋 + 𝑏 where (a) and (b) are constant.  

 Solution : 

𝑀𝑋(𝑡) = ∫ 𝑒𝑡𝑥  𝑑𝑥
1

0

= [
𝑒𝑡𝑥

𝑡
]

0

1

=
𝑒𝑡

𝑡
−

1

𝑡
        ⇒  𝑴𝑿(𝒕) =

𝒆𝒕 − 𝟏 

𝒕
 

𝑀𝑌(𝑡) = 𝑒𝑡𝑏𝑀𝑋(𝑎𝑡) = 𝑒𝑡𝑏   
𝑒𝑎𝑡 − 1 

𝑎𝑡
=

𝑒𝑡(𝑎+𝑏) − 𝑒𝑏𝑡 

𝑎𝑡
  ;    𝑎𝑡 > 0 ⇔ 𝑎 > 0 

𝑌~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝑏, 𝑎 + 𝑏) 

But if 𝑎 < 0 ⇒ 𝑀𝑌(𝑡) =
−(𝑒𝑏𝑡−𝑒𝑡(𝑎+𝑏)) 

 𝑎𝑡
=  

𝑒𝑏𝑡−𝑒𝑡(𝑎+𝑏) 

−𝑎𝑡
 , −𝑎 > 0  ;  𝑌~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝑎 + 𝑏, 𝑏) 

Note: continuous uniform distribution (a,b) 

 𝑓(𝑥) =
1

𝑏−𝑎
  𝑎 < 𝑥 < 𝑏   𝑎𝑛𝑑     𝑀𝑋(𝑡) =

𝑒𝑡𝑏−𝑒𝑡𝑎 

𝑡(𝑏−𝑎)
  𝑡 ≠ 0  

 

Q9) Let  𝑓(𝑥)  =  𝑒−𝑥  ;  𝑥 >  0, find the mgf of 𝑍 = 3 − 2𝑋.  

 Solution : H.W 

 𝑀𝑋(𝑡) = ∫ 𝑒𝑡𝑥   𝑒−𝑥  𝑑𝑥
∞

0
= ∫ 𝑒−𝑥(1−𝑡)   𝑑𝑥

∞

0
= [

𝑒−𝑥(1−𝑡)

− (1−𝑡)
]

0

∞

= 0 −
1

−(1−𝑡)
=

1

1−𝑡
 

𝑀𝑋(𝑡) =
1

1 − 𝑡
 

𝑀𝑍(𝑡) = 𝑒3𝑡  𝑀𝑋(−2𝑡) =  
𝑒3𝑡

1 + 2𝑡
     ,1 + 2𝑡 > 0 ⇒     2𝑡 > −1 ⇒  𝑡 > −

1

2
 

Q10) X, Y and Z are independent r.v.'s with 𝑋~𝑁𝑜𝑟𝑚𝑎𝑙(1,3), 𝑌~𝑁𝑜𝑟𝑚𝑎𝑙(5,2) and the mgf 

of their sum being 𝑀𝑋+𝑌+𝑍(𝑡)  =  𝑒13𝑡 +3𝑡2
. Determine the distribution of Z.  

 Solution : 

 We know that if 𝑋~𝑁𝑜𝑟𝑚𝑎𝑙(𝜇, 𝜎2), then 

𝑀𝑋(𝑡) = 𝑒𝜇 𝑡+
1
2

 𝜎2𝑡2

  

𝑋~𝑁(1,3) ⇒ 𝑀𝑋(𝑡) = 𝑒  𝑡+
3
2

 𝑡2

  

 𝑌~𝑁(5,2) ⇒ 𝑀𝑌(𝑡) = 𝑒5 𝑡+𝑡2
  

𝑀𝑋+𝑌+𝑍(𝑡)  =  𝑒13𝑡 +3𝑡2
 

X, Y and Z are independent r.v.'s , then 𝑀𝑋+𝑌+𝑍(𝑡) = 𝑀𝑋(𝑡)𝑀𝑌(𝑡) 𝑀𝑍(𝑡) 

𝑀𝑍(𝑡) =
𝑀𝑋+𝑌+𝑍(𝑡)

𝑀𝑋(𝑡)𝑀𝑌(𝑡)
=

𝑒13𝑡 +3𝑡2

𝑒  𝑡+
3
2

 𝑡2
  𝑒5 𝑡+𝑡2

 
=

𝑒13𝑡 +3𝑡2

  𝑒6 𝑡+
5
2

 𝑡2
 

=  𝑒7𝑡 +
1
2

 𝑡2

= 𝑒7𝑡 +
1
2

 (12) 𝑡2

  

∴ 𝑍~𝑁(7,1) 
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Q11) Identify the distribution of the r.v. from the moment generating function  

a) 𝑀𝑋(𝑡) =
1

 1−2𝑡
 , 𝑡 <  1/2     

b)  𝑀𝑋(𝑡)  =  𝑒3𝑡+2𝑡2
  

c) 𝑋, 𝑌 independent, 𝑀𝑋+𝑌(𝑡) =  (
2

2−𝑡
)

3

 , 𝑡 <
1

2
  , 𝑌~𝐸𝑥𝑝(2)  

Solution: 

a)  𝑋~𝑒𝑥𝑝(𝜃)    →    𝜇𝑋(𝑡) =
𝜃

(𝜃−𝑡)
       , 𝑡 <  𝜃 

        Therefore  
1

(1−2𝑡)
=

1

2
1

2
−𝑡

      →   𝜃 =
1

2
  

 

b) 𝑋~𝑁(𝜇 , 𝜎2 )    →    𝜇𝑋(𝑡) = 𝑒  𝜇𝑡+
1

2
𝜎2 𝑡   

Therefore  𝜇 = 3  𝑎𝑛𝑑  
1

2
𝜎2 = 2    →  𝜎2 = 4  

 
c) X and Y are independent  

 

𝜇𝑋+𝑌 (𝑡) =  (
2

2 − 𝑡
)

3

   ;     𝑌 = 𝑒𝑥𝑝(𝜃 = 2) ⇒   𝜇𝑌(𝑡) =
2

2 − 𝑡
      

 
Therefore  𝜇𝑋+𝑌 (𝑡) = 𝜇𝑋(𝑡) 𝜇𝑌(𝑡)   
 

→  (
2

2 − 𝑡
)

3

= 𝜇𝑋(𝑡) (
2

2 − 𝑡
) 

 

→   𝜇𝑋(𝑡) =  
      (

2
2 − 𝑡 )

3

     

(
2

2 − 𝑡)
=  (

2

2 − 𝑡
)

2

 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒       𝑋~ 𝑔𝑎𝑚𝑚𝑎 (𝛼 = 2, 𝜆 = 2) 

 

Note:  𝑓(𝑥) =
𝜆

Γ(𝛼)
 (𝑥𝜆)𝛼−1𝑒−𝜆𝑥  , 𝑥 > 0     𝑎𝑛𝑑     𝑀𝑋(𝑡) = (

𝜆

𝜆−𝑡
)

𝛼

 

Q12) X, Y independent, 𝑀𝑋+𝑌(𝑡) =
𝑒2𝑡−1

2𝑡−𝑡2  , 𝑋~𝐸𝑥𝑝(2), what is the distribution of Y 

Solution: H.W 

 X and Y are independent  

𝜇𝑋+𝑌 (𝑡)  =
𝑒2𝑡 − 1

(2𝑡 − 𝑡2)
 

𝑋 ~𝑒𝑥𝑝 (𝜃 = 2)     →     𝜇𝑋(𝑡) =
2

2 − 𝑡
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𝜇𝑋+𝑌(𝑡) = 𝜇𝑋(𝑡)  𝜇𝑌(𝑡)  

→     
(𝑒2𝑡 − 1)

(2𝑡 − 𝑡2)
   =  

2

2 − 𝑡 
  𝜇𝑌(𝑡)  

→  𝜇𝑌 (𝑡)  =
     

𝑒2𝑡 − 1
𝑡(2 − 𝑡)    

2
2 − 𝑡 

=   
𝑒2𝑡 − 1

 𝑡(2 − 𝑡)
  

2 − 𝑡

2
 =

(𝑒2𝑡 − 1)

2𝑡
=

𝑒2𝑡 − 𝑒0

𝑡(2 − 0)
 

𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒     𝑌~𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑈𝑛𝑖𝑓𝑜𝑟𝑚 (𝑎 = 0, 𝑏 = 2) 

Note: continuous uniform distribution 

 𝑓(𝑥) =
1

𝑏−𝑎
  𝑎 < 𝑥 < 𝑏   𝑎𝑛𝑑     𝑀𝑋(𝑡) =

𝑒𝑡𝑏−𝑒𝑡𝑎 

𝑡(𝑏−𝑎)
  𝑡 ≠ 0  

 

Q13) If 𝑋~𝐺𝑎𝑚𝑚𝑎(2,3) independent of 𝑌~𝑈𝑛𝑖𝑓𝑜𝑟𝑚(0,2), and 𝑍~𝐺𝑎𝑚𝑚𝑎(5,3), find mgf  

of  𝑋 + 𝑌 + 𝑍   if  X, Y and Z are independent?  

 Solution :  H.W 

 𝐺𝑎𝑚𝑚𝑎(𝛼 , 𝜆): 𝑀(𝑡) = (
𝜆

𝜆−𝑡
)

𝛼

 ;   𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝑎, 𝑏): 𝑀(𝑡) =
𝑒𝑡𝑏−𝑒𝑡𝑎 

𝑡(𝑏−𝑎)
 

𝑀𝑋(𝑡) = (
3

3 − 𝑡
)

2

;               𝑀𝑌(𝑡) =
𝑒2𝑡 − 1

2𝑡
   ;              𝑀𝑍(𝑡) = (

3

3 − 𝑡
)

5

 

𝑴𝑿+𝒀+𝒁 (𝒕) = 𝑴𝑿(𝒕) 𝑴𝒀(𝒕)𝑴𝒁(𝒕) = (
𝟑

𝟑 − 𝒕
)

𝟐

(
𝑒2𝑡 − 1

2𝑡
) (

3

3 − 𝑡
)

5

 

𝑴𝑿+𝒀+𝒁 (𝒕) = (
𝟑

𝟑 − 𝒕
)

𝟕

 
𝑒2𝑡 − 1

2𝑡
  

 

Q14) If 𝑋~𝑁𝑜𝑟𝑚𝑎𝑙(2,3) independent of 𝑌~𝑁𝑜𝑟𝑚𝑎𝑙(5,1), and 𝑍~𝑁𝑜𝑟𝑚𝑎𝑙(20,21), with X, 

Y and Z independent, find 𝑃(𝑋 + 𝑌 + 𝑍 <  25).  

 Solution :  

𝑋𝑖~𝑁𝑜𝑟𝑚𝑎𝑙(𝜇𝑖 , 𝜎𝑖
2) ⇒   𝑀𝑋𝑖

(𝑡) = 𝑒𝜇𝑖 𝑡 +
1
2 𝜎𝑖

2𝑡2

   

𝑴𝑿+𝒀+𝒁 (𝒕) = 𝑴𝑿(𝒕) 𝑴𝒀(𝒕)𝑴𝒁(𝒕) 

= 𝑒𝜇1 𝑡 +1
2

 𝜎1
2𝑡2

     𝑒𝜇2 𝑡 +1
2

 𝜎2
2𝑡2

    𝑒𝜇3 𝑡 +1
2

 𝜎3
2𝑡2

 

𝑴𝑿+𝒀+𝒁 (𝒕) = 𝑒𝑡 ∑ 𝜇𝑖
3
𝑖=1  +

1
2

 𝑡2 ∑ 𝜎𝑖
23

𝑖=1       
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 𝑊 = (𝑋 + 𝑌 + 𝑍) ~𝑁𝑜𝑟𝑚𝑎𝑙 (∑ 𝜇𝑖
3
𝑖=1 , ∑ 𝜎𝑖

23
𝑖=1 ) 

 ∑ 𝜇𝑖
3
𝑖=1 = 2 + 5 + 20 = 27  ;      ∑ 𝜎𝑖

23
𝑖=1 = 3 + 1 + 21 = 25 

 𝑊 ~𝑁𝑜𝑟𝑚𝑎𝑙 (27 , 25) 

𝑃(𝑊 < 25) = 𝑃 (
𝑊 − 𝜇

𝜎
<

25 − 27

√25
) = 𝑃(𝑍 < −0.4) = 𝑃(𝑍 > 0.4) = 1 − 𝑃(𝑍 < 0.4) 

= 1 − 0.6554 = 0.3446  

 


