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EXAM 

Exercise  1.   
The probability distribution of the random variable 𝑋 is given by the following table      

X values 0 2 3 

Probabilities 0.3 0.1 0.6 

Let 𝑌 =3(𝑋−1)
2

.  

(a) Calculate the expectation of 𝑋?  

(b) Calculate the variance of 𝑋?  

(c) Calculate the expectation of Y?  

(d) Let 𝐹
 
 be the distribution function of Y. Calculate 𝐹𝑌 

(7)?  

Exercise  2.   

Suppose that 𝑋 ∼ Binomial(𝑛, 0.5). Find the probability mass function of 𝑌 = 2𝑋. 

Exercise 3. 

Let X be a continuous r.v. whose probability density f is defined by: 
             

𝑓 𝑥 =
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5
𝑥2           𝑖𝑓     𝑥 ∈  0,1 

6

5
 2 − 𝑥     𝑖𝑓  𝑥 ∈  1,2 

0             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.

  

1) Determine 𝑃 𝑋 < 0.5 , 𝑃 0.5 ≤ 𝑋 < 1.5 , 𝑃   𝑋 − 1 <
1

4
 . 

2) Determine the distribution function F of X. 
3) Find the distribution function of the random variable Y such that  𝑌 = 2𝑋 − 1. 

Exercise 4 : 

You roll two fair dice. If the sum of the dice is greater than 9, you win 100$. If the 

sum is 9 or less you get to roll again. On the second roll, if your sum of dice is greater 

than 9, you win 50$, otherwise you win nothing. Let 𝑋 be the random variable of how 

much money you win by playing this game.  

(a) Construct a probability model for 𝑋, i.e. make a probability table.  

(b) What is the expected amount you will win playing the game?  

 

 

 

 

 

 



 

 

 

4تمرين   
 أقم، أَ 9 انمجمُع كبن إذا. دَلاز 100 تسثح ،9 مه أكجس مجمُعٍمب كبن إذا. مجبتسيه وسد حجسي وسمي

دَلازًا، 50 تسثح ،9 مه أكجس انىسد حجسي مجمُع كبن إذا انثبويخ، انسميخ في. أخسِ مسح انىسد زمي يمكىك  

شيئبً تسثح فهه َإلا  

  

انهعجخ ٌري نعت مه تسثحً انري انمبل نمقداز انعشُائي انمتغيس ٌُ Xنيكه  .  

 

𝑋 احتمبلاد  جدَل أوشئ (أ   

 

انهعجخ؟ ٌري نعت مه زثحً انمتُقع انمجهغ ٌُ مب (ة  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Solution 

Exercise 1 :  (4pts)   

 
Exercise 2: (2pts) 

 
Exercise 3: (8pts) 

1) 𝑃 𝑋 < 0.5 =
6

5
 𝑡2𝑑𝑡 =

1

20
.
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0
 

 𝑃 0.5 ≤ 𝑋 < 1.5 =
6

5
 𝑡2𝑑𝑡 +
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  2 − 𝑡 
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5
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𝑃   𝑋 − 1 <
1

4
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6

5
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4
1

𝑑𝑡 =
79

160
.  

2) 𝐹𝑋 𝑥 =

 
 
 

 
 

0                  𝑓𝑜𝑟     𝑥 < 0;
2

5
𝑥3                      𝑓𝑜𝑟      0 ≤ 𝑥 ≤ 1;

6

5
 2𝑡 −

𝑡2

2
 −

7

5
      𝑓𝑜𝑟     1 < 𝑥 ≤ 2;

1                       𝑓𝑜𝑟      𝑥 > 2.

   

3) 𝐹𝑌 𝑦 = 𝑃 𝑌 ≤ 𝑦 = 𝑃  𝑋 ≤
𝑦+1

2
  

 

𝐹𝑌 𝑦 =

 
  
 

  
 

0                                        𝑓𝑜𝑟     𝑦 < −1;

2

5
 
𝑦 + 1

2
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                                 𝑓𝑜𝑟     − 1 ≤ 𝑦 ≤ 1;
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5
      𝑓𝑜𝑟     1 < 𝑦 ≤ 3;

1                                                  𝑓𝑜𝑟      𝑦 > 3.

  

 

 

 

 

 

 



Exercise 4: (6pts) 

(a)  

 
(b)   

 


