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اϔϟصϰϠ أϝϭϷاΧϻتΑار                                            ΟاΔόϣ اϭόγ ϙϠϣϟد                               
                                   ϡϭϠόϟا ΔϳϠϛ                                       ا ϝصϔϟϰγدراϟا ϝϭϷ1436 ا  
 اΣصϘϣ215رر                                                        ϡγϗ اΣϹصاء ϭΣΑϭث اϳϠϣόϟات           
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 ΔΑϟطاϟا ϡγا................................................................... 

 :ΔΑϟطاϟا ϡϗر.................................................................... 

ΔΑόηϟا ϡϗر.....................................................................: 

  ϝγϠγتϟا ϡϗر.....................................................................: 

 

But your answer below 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Good luck 
Dr. Saba 
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Question (1): 
The cumulative distribution function of a continuous r.v. Y is given by: 

𝑭ሺ𝒚ሻ ൌ ቐ
𝟎,        𝒚 ൑ 𝟐

𝟏 െ
𝟒

𝒚𝟐 ,   𝒚 ൐ 2 

1. 𝑷ሺ𝒀 ൑ 𝟓ሻ ൌ 
(a) 0         (b) 4/25  (c) 21/25  (d) 19/25  (e) None of these 
 
 

2. The p.d.f of  Y is  given by: 

(a) 𝑓ሺ𝑦ሻ ൌ ቊ
଼

𝑦య ,   𝑦 ൐ 2
0     𝑜. 𝑤

     (b)𝑓ሺ𝑦ሻ ൌ ቊ1 െ ଼
𝑦య ,   𝑦 ൐ 2

0     𝑜. 𝑤
     (c) 𝑓ሺ𝑦ሻ ൌ ቊ

଼
𝑦య ,   𝑦 ൑ 2

0     𝑜. 𝑤
         (d) 𝑓ሺ𝑦ሻ ൌ ቊ1 െ ଼

𝑦య ,   𝑦 ൏ 2
0     𝑜. 𝑤

  

 
 

 

3. Let 𝒇ሺ𝒙ሻ ൌ 𝒄𝒙
𝟑

, 𝟎 ൏ 𝑥 ൏ 3  is the p.d.f of X then, the value of c must to be equal 

(a) 3         (b) 9  (c) 1/3  (d)2/ 3   (e) None of these 
 
For the following probability mass function of the discrete random variable X, 

4. 𝑷ሺ𝟐 ൏ 𝑿 ൑ 𝟒ሻ 

(a) 0.25            b) 0. 00              c) 0.55            d) 1.00                  e) none of these  

5. The expected value of 𝐗 = 

a) 4.25            b) 15.10              c) 2.65            d) 10.23                  e) none of these  
 
 
 
 

Question (2): 
Let the moment generating function of a r.v. X  in the expanded form is given by: 

𝑴𝑿ሺ𝒕ሻ ൌ 𝟏 ൅
𝟔𝒕
𝟒

൅
𝟏𝟒𝒕𝟐

𝟖
൅

𝟑𝟔𝒕𝟑

𝟐𝟒
൅

𝟗𝟖𝒕𝟒

𝟗𝟔
൅  …. 

6. The variance of X,  
(a) 0         (b) 5/4  (c) 1/2  (d) 3   (e) None of these 
 

If  𝑴𝑿+𝒀ሺ𝒕ሻ ൌ ቀ 𝟐
𝟐−𝒕

ቁ
𝟑

, 𝒕 ൏ 2  and 𝑴𝑿ሺ𝒕ሻ ൌ ቀ 𝟐
𝟐−𝒕

ቁ , 𝒕 ൏ 2 and  X and Y independent, then 

7. 𝑴𝒀ሺ𝒕ሻ ൌ 

(a) ሺ 𝟐
𝟐−𝒕

ሻ, 𝒕 ൏ 2     (b) ሺ 𝟐
𝟐−𝒕

ሻ,𝟐 𝒕 ൏ 2  (c) ሺ 𝟏
𝟏−𝒕

ሻ, 𝒕 ൏ 1  (d)None of these 

8. 𝑴−𝟑𝑿+𝟐ሺ𝒕ሻ ൌ 

(a) 𝟐𝒆𝐭

𝟐−𝟑𝒕
, 𝒕 ൏ 2/3     (b) 𝟐𝒆𝟐𝐭

𝟐+𝟑𝒕
  (c) 𝟐𝒆𝟐𝐭

𝟏−𝒕
, 𝒕 ൏ 1  (d)None of these 

 
  

x ( )f x  

1 0.20 

2 0.25 

3 0.25 

4 0.30 
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Question (3): 
Suppose that the continuous random variable Y has the following probability density function  

¯
®
­ !

 
�

wo
ye

yf
y

.;0
0;2

)(
2

 

9. 𝑷ሺ𝒀 ൌ 𝟑ሻ ൌ 
(a)1  (b) 0.5   (c) 0   (d)0.11   (e) None of these 
 

10. 𝑭ሺ 𝒀ሻ , 
(a)  ሺ1 െ 𝑒−2𝑦ሻ  (b) ሺ𝑒−2𝑦 െ 1ሻ    (c) 𝑒െ2𝑦   (d) ሺ1 ൅ 𝑒−2𝑦ሻ  (e) None of these 

11. 𝑷ሺ 𝟐 ൏ 𝒀 ൏ 3ሻ ൌ 
(a) ሺ𝑒−ସ ൅ 𝑒−଺ሻ  (b) ሺ𝑒−ସ െ 𝑒−଺ሻ (c) ሺ𝑒−10 (d) ሺ1 െ 𝑒−10ሻ  (e) None of these  

12. The mean of Y is  
(a) 1/2  (b) 2   (c) 1   (d) 𝑒െ2   (e) None of these  

13. The moment generating function  𝑀𝑦ሺ𝑡ሻ is given by  
 (a) 2

2−𝑡
, 𝑡 ്2   (b) 2

𝑡−2
, 𝑡 ് 2    (c) 𝑒−𝑡    (d) 3 െ 𝑡             (e) None of these 

14.  If X is a r.v. independent of Y, then  𝑽𝒂𝒓ሺ𝑿𝟑 െ 𝟑𝒆𝒀 െ 𝟑ሻ = 

a) 𝑉𝑎𝑟ሺ𝑋3ሻ െ 3𝑉𝑎𝑟ሺ𝑒௒ሻ            b) 𝑉𝑎𝑟ሺ𝑋3ሻ െ 9𝑉𝑎𝑟ሺ𝑒௒ሻ             c) 𝑉𝑎𝑟ሺ𝑋3ሻ ൅ 9𝑉𝑎𝑟ሺ𝑒௒ሻ  
 

 
 
 

According the following graph of CDF of a disrete r.v  
15. 𝑷ሺ𝑿 ൑ 𝟏ሻ ൌ 

(a) 3/28        (b) 10/28  (c) 25/28  
(d) 1  (e) None of these 
 

16. 𝐏ሺ𝐗 ൌ 𝟐ሻ ൌ 
(a) 3/28        (b) 10/28  (c) 25/28    (d) 1 
 (e) None of these 

 

Question (4) 
In a certain population, it is known that 30% of the them have two jobs. Let X= number of people who 
have two jobs. If a sample of 15 people of this population are selected randomly, then    
  

17. The probability distribution formula of the random variable X,  𝑷ሺ𝑿 ൌ  𝒙ሻ  is given by 
 

(a) ൫15
𝑥 ൯ 0.3 𝑥  0.7 15−𝑥 , 𝑥 ൌ  1, … .15                   (b) ൫15

𝑥 ൯ 0.3 𝑥  0.7 15−𝑥 , 𝑥 ൌ  0, 1, … .15 

(c) ൫15
𝑥 ൯ 0.3 15−𝑥  0.7 𝑥 , 𝑥 ൌ  0,1, … .15             (d)  0.3 𝑥  0.7 1−𝑥 , 𝑥 ൌ 0,1, 

(e) 0.7 𝑥  0.3 1−𝑥 , 𝑥 ൌ 0,1, 

18. The probability that 5 people have two jobs 

(a)  0.876  (b) 0.995        (c) 0.667         (d) 0.206       (e) None of these 

19. The variance of 𝑿 is  
(a) 3.15  (b) 5.14  (c) 15   (d) 4.50     (e) None of these 
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Question (5): 
The average of traffic accidents in a certain street is 6 accidents per month. Let the random 
variable X=the number of traffic accidents per month. 

  
 

 
20. P(X=3) 
(a)  0.09  (b) 0.94   (c) 0.68   (d) 0.43  (e) None of these 
 

21. The mean of the random variable is 
(a) 1/30  (b) 30   (c) 6   (d) 1/6  (e) None of these 

  
 
 

22. The probability  that exactly 6 accidents will occur is                                                                                          
(a)  0.23   (b) 0.21  (c) 0.03   (d) 0.12  (e) None of these 

 

23. The variance of the random variable is 
 (a) 5  (b) 6   (c) 2   (d) 12  (e) None of these 
 
24. If the probability is 0.4 that an application for a driver's license will pass the road test on any given try, 

what is the probability that an application will finally pass the test on the fifth  try 
(a) 0.15  (b) 0.16   (c) 0.08   (d) 0.05  (e) None of these 

 

25. If it is assumed that 3% of the units of a specific  process  will be rejected, then what is the probability that the 
20th   unit observed will be the 3rd    rejected unit?  

(a) 0.0028  (b) 0.1463  (c) 0.2340  (d) 0.0540 (e) None of these 
 
A random committee of size 4 is selected from 3 men and 4women's. Let the random variable X representing the 
number of women's on the committee, then 
 

26. The range of the r.v. X is  
(a)  0,1,,..4  (E) 1,2,«4  (F) 1,2, «,�  (G) 3,4,«�   (e) None of these 
 
27. 3(; � 3) 
(a)  0.34  (b) 0.97  (c) 0.12  (d) 0.3   (e) None of these 

 

   (*) For any given month in this street: 
 

   (**) For any given 2 months in this street: 
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Answer All Following Questions: 

Question:  

1. Let X and Y be two independent random variables. If we define the mgf of X as 𝑀௑ሺ𝑡ሻ ൌ
ሺ1 െ 2𝑡ሻିଷ and the mgf of 𝑍 ൌ 𝑋 ൅ 𝑌 as 𝑀௓ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻି଻. Then, the mgf of Y is  
(A) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻସ (C) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻିସ 
(B) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻିଶ (D) caQ¶W bH NQRZQ. 

2. Let 𝑓ሺ𝑥ሻ ൌ 𝑐ሺ1 െ 𝑥ሻ, 0 ൑ 𝑥 ൑ 1 be a pdf of X. Then, the value of c is equal to 
(A) ଵ

ଶ
 (B) -2 (C) 2 (D) െ ଵ

ଶ
  

 

Question: If A and B are independent events, where 𝑃ሺ𝐴ሻ ൌ 0.2 and 𝑃ሺ𝐵ሻ ൌ 0.3. Then,  

3. 𝑃ሺ𝐴 ∩ 𝐵ሻ ൌ 
(A) 0.2 (B) 0.06 (C) 0.5  (D) 0.44 

4. 𝑃ሺ𝐴|𝐵ሻ ൌ 
(A) 0.2 (B) 0.06 (C) 0.5  (D) 0.44 

5. 𝑃ሺ𝐴 ∪ 𝐵ሻ ൌ 
(A) 0.2 (B) 0.06 (C) 0.5 (D) 0.44 

 

Question: If X is a random variable with 𝑀௑ሺ𝑡ሻ ൌ ሺ1 െ 4 𝑡ሻିଵ.Then,  

6. 𝐸ሺ𝑋ሻ ൌ 
(A) 16 (B) ଵ

ସ
 (C) 32 (D) 4 

7. 𝐸ሺ𝑋ଶሻ ൌ 
(A) 4 (B) 32 (C) 16 (D) 2 

8. 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 
(A) 16 (B) 0 (C) 4 (D) 32 

9. Let 𝑌 ൌ 2𝑋. Then, the mgf of Y is 

(A) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 2 𝑡ሻିଵ (C) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 8 𝑡ሻିଵ 
(B) 𝑀௒ሺ𝑡ሻ ൌ ሺ1 െ 4 𝑡ሻିଵ (D) none of these 

 

Question: 

Let X be a continuous random variable has 𝑓ሺ𝑥ሻ ൌ 6𝑥ሺ1 െ 𝑥ሻ , 0 ൑  𝑥 ൏ 1. Find: 

10. 𝑃ሺ0.4 ൏ 𝑋 ൏ 0.7ሻ ൌ 
(A) 0.25 (B) 0.432 (C) 0 (D) 1 

11. 𝐹ሺ𝑥ሻ ൌ 

(A) 3𝑥ଶ െ 2𝑥ଷ, 0 ൑ 𝑥 ൏ 1 (C) 2𝑥ଷ െ 3𝑥ଶ, 0 ൑ 𝑥 ൏ 1 
(B) 6𝑥ଶ െ 6𝑥ଷ, 0 ൑ 𝑥 ൏ 1 (D) none of these 

12. 𝐸ሺ𝑋ሻ ൌ 
(A) 0.5 (B) 0.25 (C) 0.75 (D) 1 
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Question:  

Suppose that X is a random variable that represents the number of people waiting at the line 
at a fast-food restaurant with pmf 

𝑓ሺ𝑥ሻ ൌ ௫
ଵ଴

 ,   𝑥 ൌ 2, 3, 5.  

Find: 

13. 𝑃ሺ𝑋 ൌ 1ሻ ൌ 
(A) 0 (B) 1 (C)ଵ

ହ
 (D) ସ

ହ
 

14. 𝑃ሺ1 ൏ 𝑋 ൏ 5ሻ ൌ 
(A) ଶ

ଵ଴
 (B) 0 (C) ହ

ଵ଴
 (D) 1 

 

Question:   

The blood groups of 200 people is distributed as follows: 50 have type A blood, 65 have B 
blood type, 70 have O blood type and 15 have type AB blood. If a person from this group is 
selected at random, find 

15. The probability that this person has O blood type 
(A) ହ଴

ଶ଴଴
 (B) 0 (C) ଵଵହ

ଶ଴଴
 (D) ଻଴

ଶ଴଴
 

16. The probability that this person has A blood type or B blood type 
(A) ହ଴

ଶ଴଴
 (B) 0 (C) ଵଵହ

ଶ଴଴
 (D) ଻଴

ଶ଴଴
 

17. The probability that this person has O blood type and AB blood type 
(A) ହ଴

ଶ଴଴
 (B) 0 (C) ଵଵହ

ଶ଴଴
 (D) ଻଴

ଶ଴଴
 

 

Question:  

Consider the following distribution of X: 

x -2 -1 0 1 3 
𝑓ሺ𝑥ሻ 0.1 0.09 0.4 0.21 0.2 

Then, 

18. 𝑃ሺ𝑋 ൌ െ1ሻ ൌ 
(A) 0.4 (B) 0.09 (C) 0.1 (D) 0.2 

19. 𝑃ሺ𝑋 ൑ 0ሻ ൌ 
(A) 0.1 (B) 0.19 (C) 0.59 (D) 0.4 

20. 𝑃ሺ𝑋 ൌ 2ሻ ൌ 
(A) 0 (B) 0.2 (C) 0.21 (D) 1 

21. 𝐸ሺ𝑋ሻ ൌ 
(A) 0.92 (B) 2.5 (C) 0.5 (D) 0.52 

22. 𝐸ሺ3𝑋 െ 1ሻ ൌ 
(A) 1.56 (B) 0.56 (C) 0.52 (D) 1 
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Question: If the mgf of a continuous random variable X is given by  

𝑀௑ሺ𝑡ሻ ൌ 1 ൅
4
5 𝑡 ൅

4
10 𝑡ଶ ൅

4
30 𝑡ଷ ൅ ⋯.  

Find the expected value and variance of X.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 End of Questions.  
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Question: In each of 5 races, the Democrats have a 60% chance of winning. Assuming that 
the races are independent of each other  

𝑓ሺ𝑥ሻ ൌ ቀ5
𝑥ቁ ሺ0.6ሻ𝑥ሺ0.4ሻ5−𝑥, 𝑥 ൌ 0,1,2,3,4,5. 

Find the following:  

1. The probability that the Democrats will win 1 race or less is  
(A) 0.9139 (B) 0.9898 (C) 0.08704 (D) 0.0102 

2. The probability that the Democrats will win exactly 2 races 
(A) 0.03686 (B) 0.2304 (C) 0.9678 (D) 0.7696 

3. The standard deviation of X is 
(A) 1.2 (B) 1.0954 (C) 3 (D) 2 

 

Question: A crate contains 50 light bulbs of which 5 are defectives and 45 are not. A Quality 
Control Inspector randomly samples 4 bulbs without replacement. Let X=the number of 
defective bulbs selected 

𝑓ሺ𝑥ሻ ൌ
ቀ5

𝑥ቁ ቀ 45
4 െ 𝑥ቁ

ቀ50
4 ቁ

,    𝑥 ൌ 0, 1, 2, 3, 4.  

Then,  

4. The distribution of X is  
(A) 𝐵𝑖𝑛ሺ50,4ሻ (B) 𝐻ሺ50,4,5ሻ (C) 𝑁𝐵𝑖𝑛ሺ50,5ሻ (D) 𝐻ሺ50,5,4ሻ 

5. 𝑃ሺ𝑋 ൌ 1ሻ ൌ 
(A) 0.5483 (B) 0.6469 (C) 0.69190 (D) 0.3081 

6. 𝐸ሺ𝑋ሻ ൌ 
(A) 0.4 (B) 0.36 (C) 0.1 (D) 0.6 

7. Find the variance of X when the bulbs are replaced 
(A) 0.4 (B) 0.36 (C) 0.1 (D) 0.6 

 

Question: A life insurance sales man sells on the average 3 life insurance policies per week. 
If X=the number of life insurance sales man sells per week. Use Poisson distribution to 
calculate the following: 

8. The probability that in a week he will sell 3 policies 
(A) 0.1493 (B) 0.224 (C) 0.6396 (D) 0.3426 

9. 𝐸ሺ𝑋ሻ ൌ 
(A) 1.7321 (B) 6 (C) 3 (D) 2.4495 

10. The standard deviation of X is  
(A) 1.7321  (B) 6 (C) 3  (D) 2.4495  

11. The probability that he will sell one policy in 2 weeks 
(A) 6 (B) 0.0149 (C) 0.0446 (D) 0.9851 
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Question: Suppose a random number k is taken from 13 to 20 in uniform distribution. Find: 

𝑓ሺ𝑥ሻ ൌ
1
8

 , 𝑥 ൌ 13, . . ,20. 

12. 𝑃ሺ𝑋 ൏ 16ሻ ൌ 
(A) 3

8
 (B) 1

2
 (C) 3

20
 (D) 1

8
 

13. 𝑃ሺ10 ൏ 𝑋 ൏ 14ሻ ൌ 
(A) 1

8
 (B) 1

4
 (C) 1

20
 (D) 3

8
 

14. 𝐸ሺ𝑋ሻ ൌ 
(A) 12 (B) 3.5 (C) 6.67 (D) 16.5 

 

Question:  If unfair coin is tossed until first tail is obtained, then the pmf of X is given by: 

𝑓ሺ𝑥ሻ ൌ
2
3

൬
1
3

൰
𝑥−1

,   𝑥 ൌ 1,2, … 

Find: 

15. The variance of X is equal to 
(A) 1

3
 (B) 2

3
 (C) 3

2
 (D) 3

4
 

16. The mean of X is equal to 
(A) 1

3
 (B) 3

2
 (C) 2

3
 (D) 1

2
 

17. 𝑃ሺ𝑋 ൌ 4ሻ ൌ 
(A) 0.0247 (B) 0.0082 (C) 0.074 (D) 0.9753 

18. The moment generating function of X is 
(A)ሺ0.7 𝑒𝑡 + 0.3ሻ3 (B) 0.7 𝑒𝑡

1−0.3 𝑒𝑡 (C) ቀ 0.7 𝑒𝑡

1െ0.3 𝑒𝑡ቁ
3
 (D) 0.3 𝑒𝑡

1−0.7 𝑒𝑡 

19. The mean if we toss the coin until fourth tail is obtained 
(A) 8

3
 (B) 3

8
 (C) 6 (D) 2

3
 

 

Question: 

20. If the pmf is defined as𝑓ሺ𝑥ሻ ൌ 𝑒−ഊఒ𝑥

𝑥!
;   𝑥 ൌ 0,1,2, ….  

Derive the mean of the random variable X. Hint:   𝑒𝑥 ൌ ∑ 𝑥𝑛

𝑛!
ஶ
𝑛=0 . 
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21. If 𝑋~𝐵𝑖𝑛ሺ𝑛, 𝑝ሻ. Prove that the moment generating function of X is  
𝑀𝑋ሺ𝑡ሻ ൌ ሺ𝑝𝑒𝑡 + 𝑞ሻ𝑛 

Hint: ∑ ቀ𝑛
𝑥ቁ 𝑢𝑥𝑣𝑛−𝑥 ൌ ሺ𝑢 + 𝑣ሻ𝑛𝑛

𝑥=0 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. Let X be a random variable has a geometric distribution with parameter p 
𝑓ሺ𝑥ሻ ൌ 𝑝𝑞𝑥−1, 𝑥 ൌ 1, 2, … 

Prove that 𝐸ሺ𝑋ሻ ൌ 1
𝑝
. 

Hint: ∑ 𝑛 𝑖𝑛−1 ൌ 1
ሺ1−𝑖ሻ2

ஶ
𝑛=1    , 𝑖 ∈ 𝑅: |𝑖| ൏ 1 

 

 

 

 

 

 

 

 

 

 

 

 End of Questions 
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Question: 

1. If 𝐸ሺ𝑋|𝑌ሻ ൌ 3.46, then𝐸ሺ2𝑋 െ 3|𝑌ሻ ൌ 
(A) 3.92 (B) 6.92 (C) 3.46 (D) 0.46 
 

2. If 𝑋~𝑈𝑛𝑖𝑓𝑜𝑟𝑚ሾ0, 𝑏ሿ and 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 3, then the value of b is equal to 
(A) 12 (B) 36 (C) 0 (D) 6 
 

3. Let 𝜌𝑋,𝑌 ൌ 0.7, then 𝜌2𝑋,𝑌−1 ൌ 
(A) 0.29 (B) 0.4 (C) 0.7 (D) 1 
 

4. If the MGF of X is given as 𝑀𝑋ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻ−6, then the distribution of X is  
(A) 𝜒12

2  (B) 𝐺𝑎𝑚𝑚𝑎ሺ3,2ሻ (C) 𝑈𝑛𝑖𝑓𝑜𝑟𝑚ሺ0,6ሻ (D) 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙ሺ6ሻ 

 
5. T-distribution is symmetric about  

(A) 1 (B) 0 (C) 𝜇 (D) 𝜎 
 

6. If 𝑋~𝐺𝑎𝑚𝑚𝑎ሺ7,2ሻ. Find 𝑃ሺ𝑋 ൏ 6ሻ ൌ 
(A) 0.699 (B) 0.394 (C) 0.954 (D) 0.323 
 

7. Consider the random variable X has a beta distribution which is given as 
𝑓ሺ𝑥ሻ ൌ 60 𝑥2ሺ1 െ 𝑥ሻ3, 

Then, 𝐸ሺ𝑥ሻ ൌ 
(A) 3

7
 (B) 2

6
 (C) 2

5
 (D) 12 

 

8. Suppose the MGF of X is 𝑀𝑋ሺ𝑡ሻ ൌ 𝑒2𝑡+5𝑡మ, then the distribution of X is normal with 
(A) 𝜇 ൌ 10, 𝜎2 ൌ 2 (B) 𝜇 ൌ 2, 𝜎 ൌ 10 (C) 𝜇 ൌ 2, 𝜎2 ൌ 5 (D) 𝜇 ൌ 2, 𝜎2 ൌ 10 

 

9. Find the value of c in the probability joint distribution 𝑓ሺ𝑥, 𝑦ሻ ൌ 𝑐 𝑥𝑦, 0 ൏ 𝑥 ൏ 1,  
0 ൏ 𝑦 ൏ 1: 
(A) 2 (B) 1 (C) 4 (D) 1

4
 

 

Question: 

If 𝐸ሺ𝑋ሻ ൌ 2.6, 𝐸ሺ𝑌ሻ ൌ 1.4 and 𝐸ሺ𝑋𝑌ሻ ൌ 4.8, then  

10. 𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ ൌ 
(A) 1.16 (B) 3.4 (C) 2.2 (D) 0 
 

11. X and Y are  
(A) independent (B) dependent (C) disjoint (D) none of these 
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Question: 

Consider the probability joint distribution of X and Y is given by 

𝑓ሺ𝑥, 𝑦ሻ ൌ 𝑥 ൅ 𝑦, 0 ൏ 𝑥 ൏ 1, 0 ൏ 𝑦 ൏ 1 

Calculate the following: 

12. 𝑓ሺ𝑥ሻ ൌ 
(A) 𝑥 ൅ 𝑦, 0 ൏ 𝑥 ൏ 1 (C) 𝑥 ൅ 𝑦, 0 ൏ 𝑦 ൏ 1 
(B) 𝑥 ൅ 1

2
, 0 ൏ 𝑥 ൏ 1 (D) 𝑦 ൅ 1

2
, 0 ൏ 𝑦 ൏ 1 

 

13. 𝑓ሺ𝑦ሻ ൌ 
(A) 𝑥 ൅ 𝑦, 0 ൏ 𝑥 ൏ 1 (C) 𝑥 ൅ 𝑦, 0 ൏ 𝑦 ൏ 1 
(B) 𝑥 ൅ 1

2
, 0 ൏ 𝑥 ൏ 1 (D) 𝑦 ൅ 1

2
, 0 ൏ 𝑦 ൏ 1 

 
14. 𝑓ሺ𝑥|𝑦ሻ ൌ 

(A) 𝑥 ൅ 1
2

, 0 ൏ 𝑥 ൏ 1 (C) 𝑦 ൅ 1
2

, 0 ൏ 𝑦 ൏ 1 

(B) 𝑥+𝑦
𝑥+భ

మ
, 0 ൏ 𝑥 ൏ 1, 0 ൏ 𝑦 ൏ 1 (D) 𝑥+𝑦

𝑦+భ
మ

, 0 ൏ 𝑥 ൏ 1, 0 ൏ 𝑦 ൏ 1 

 
15. 𝑓 ቀ𝑥| 1

2
ቁ ൌ 

(A) 𝑥+2
𝑥+భ

మ
, 0 ൏ 𝑥 ൏ 1 (C) 𝑥 ൅ 1

2
, 0 ൏ 𝑥 ൏ 1 

(B) 𝑦 ൅ 1
2

, 0 ൏ 𝑦 ൏ 1 (D) 𝑥+𝑦
𝑦+భ

మ
, 0 ൏ 𝑥 ൏ 1, 0 ൏ 𝑦 ൏ 1 

 

16. 𝐸൫𝐸ሺ𝑋|𝑌ሻ൯ ൌ 
(A) 7

12
 (B) 1

4
 (C) 1

3
 (D) 3

12
 

 
17. 𝐸ሺ𝑋𝑌ሻ ൌ 

(A) 1
6
 (B) 1

2
 (C) 1

3
 (D) 1

4
 

 

Question: 

Suppose the pdf of X is𝑓ሺ𝑥ሻ ൌ 2𝑒−2𝑥, 𝑥 ൐ 0. Then,  

18. The MGF of X is  
(A) 2

2−𝑡
 (B) ሺ1 െ 𝑡ሻ−2 (C) 1

1−2𝑡
 (D) none of these 

19. 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 
(A) 4 (B) 2 (C) 1

2
 (D) 1

4
 

 

 


















































































































I xtydy xy y.it x 1 ocxci

x ydx x4yxlo y oaye

fixy x y
too y

flyIt Xt'T x tefly l

Eun Exdx x
o f f

xylxtddxdy ffxyixydxdy IXI xII.dz I3y145dy 545L I 3



Final Exam_STAT215A_January 2018                                                                                                                                      Page 4 of 7 
 

Question: 

The joint distribution of X and Y is defined as bellow  

  X 
  -1 0 2 

Y 
0 0.01 0.05 0.2 
1 0.05 0.2 0.05 
3 0.3 0.1 0.04 

Calculate: 

20. 𝑓ሺെ1, 1ሻ ൌ 
(A) 0.01 (B) 0.05 (C) 0.3 (D) 0.26 
 

21. 𝑓𝑋ሺ0ሻ ൌ 
(A) 0.17 (B) 0.29 (C) 0.26 (D) 0.35 

 

22. 𝑃ሺ𝑋 ൐ 0, 𝑌 ൏ 3ሻ ൌ 
(A) 0.25 (B) 0.29 (C) 0.45 (D) 0.32 
 

23. 𝐸ሺ𝑋ሻ ൌ 
(A) 0.22 (B) 0.34 (C) 0.72 (D) 0.14 
 

24. 𝐸ሺ𝑋2ሻ ൌ 
(A) 1.32 (B) 0.74 (C) 2.52 (D) 1.52 
 

25. 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 
(A) 2.41 (B) 2.72 (C) 1.47 (D) 0.34 

 

Question: 

Let 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 1.4, 𝑉𝑎𝑟ሺ𝑌ሻ ൌ 1.8, 𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ ൌ 1.57. Calculate: 

26. 𝑉𝑎𝑟ሺ𝑋 െ 𝑌ሻ ൌ 
(A) 6.34 (B) 3.2  (C) 0.06 (D) 0.84 
 

27. 𝐶𝑜𝑣 ቀ6𝑋,  𝑌
3

ቁ ൌ 
(A) 3.14 (B) 9.42 (C) 0.52 (D) 2.49 
 

28. 𝜌𝑋,𝑌 ൌ 
(A) 0 (B) 0.62 (C) 0.99 (D) 0.64 
 

29. The relationship between 𝑋 and Y is  
(A) week positive (B) strong negative (C) week negative (D) strong positive 
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Question: 

30. If 𝑋~𝐺𝑎𝑚𝑚𝑎ሺ𝛼, 𝛽ሻ.Prove that 𝑉𝑎𝑟ሺ𝑋ሻ ൌ 𝛼
ఉమ. 

 

 

 

 

 

 

 

 

 

 

 

 

31. Consider the pdf of X is defined as following  
𝑓ሺ𝑥ሻ ൌ 𝜃𝑥−ሺఏ+1ሻ, 1 ൏ 𝑥 ൏ ∞ 

Calculate the distribution of the random variable 𝑌 ൌ 𝐿𝑛 𝑋 
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32. Let the two random variables 𝑋1, 𝑋2 have a joint probability distribution as follow: 
 

  𝑋1 
  -1 0 

𝑋2 0 0.2 0.3 
1 0.2 0.3 

Find: 

a) If the random variables 𝑋1, 𝑋2 are independent or not. 
b) The pdf of 𝑌 ൌ 𝑋1 ൅ 𝑋2. 

 

 

 

 

 

 

 

 

 

 

33. Find the CDF of 𝑋 when 𝑋~𝑈𝑛𝑖𝑓𝑜𝑟𝑚ሺ0,1ሻ. Then, use the CDF transformation 
method to derive the distribution of 𝑌 ൌ √𝑋. 
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Answer All Following Questions: 

Question:  
1. If 𝐗~𝐆𝐚𝐦𝐦𝐚ሺૠ, ૛ሻ. Find 𝐏ሺ𝐗 ൏ ૟ሻ ൌ 

(A) 0.699 (B) 0.394 (C) 0.954          (D) 0.323 
2. T-distribution is symmetric about  

(A) 1 (B) 0 (C) 𝜇 (D) 𝜎 
3. Let X be a continuous random variable has a 𝐔𝐧𝐢𝐟𝐨𝐫𝐦ሺ𝐚, ૠሻ and the mean of X is ૄ ൌ ૜. Then, the 

value of a is equal to 
(A) 1 (B) -1 (C) 0 (D) 6 

4. 𝐂𝐨𝐯ሺ૛𝐗 െ ૜𝐘,   𝐗 ൅ 𝐘ሻ= 
(A) 2𝑉𝑎𝑟ሺ𝑋ሻ െ 3𝑉𝑎𝑟ሺ𝑌ሻ െ 6𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ (C) 4𝑉𝑎𝑟ሺ𝑋ሻ ൅ 9𝑉𝑎𝑟ሺ𝑌ሻ െ 6𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ 
(B) 2𝑉𝑎𝑟ሺ𝑋ሻ െ 3𝑉𝑎𝑟ሺ𝑌ሻ െ 𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ (D) 4𝑉𝑎𝑟ሺ𝑋ሻ െ 9𝑉𝑎𝑟ሺ𝑌ሻ െ 6𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ 

5. If X is a random variable with pdf 𝐟ሺ𝐱ሻ ൌ ૢ 𝐱 𝐞ି ૜𝐱, 𝐱 ൐ 0. Then 𝐄ሺ𝐗ሻ ൌ 
(A) 3 (B) ଵ

଺
 (C) ଶ

ଷ
 (D) 6 

6. The distribution of the random variable X which has the MGF as 𝐌𝐗ሺ𝐭ሻ ൌ ሺ૚ െ ૛𝐭ሻିહ is  
(A) 𝐺𝑎𝑚𝑚𝑎 ቀ𝛼, ଵ

ଶ
ቁ (B) 𝜒ଶఈ

ଶ  (C) Both A and B (D) None of these 

7. 𝐄ሺ𝐗 െ ૄ𝐗ሻ ൌ 
(A) E(X) (B) 𝜇௑ (C) 𝐸ሺ𝑋ሻ ൅ 𝜇௑ (D) 0 

8. The value of c when 𝐟ሺ𝐱ሻ ൌ 𝐜 𝐱૜ሺ૚ െ 𝐱ሻ૞, ૙ ൏ 𝑥 ൏ 1 is equal to 
(A) 𝑐 ൌ 𝐵ሺ4,6ሻ (B) 𝑐 ൌ ଵ

஻ሺସ,଺ሻ (C) 𝑐 ൌ ଵ
஻ሺଷ,ହሻ 

(D) 𝑐 ൌ 𝐵ሺ3,5ሻ 

9. The distribution of the sample mean 𝐗ഥ ൌ ૛ ൅ 𝐙 is 
(A) 𝑋ത~𝑁ሺെ2,1ሻ  (B) 𝑋ത~𝑁ሺ1,2ሻ  (C) 𝑋ത~𝑁ሺ2,1ሻ  (D) 𝑋ത~𝑁ሺ4,1ሻ 

10. Given the normally distributed variable X with mean 16 and standard deviation 2, then  
  P(18 < X < 20) = 

(A) 0.0735 (B) 0.1359 (C) 0.9901 (D) 0.47 
11. Suppose the MGF of X is 𝐌𝐗ሺ𝐭ሻ ൌ 𝐞૛𝐭ା૞𝐭૛ , then the distribution of X is normal with 

(A) 𝜇 ൌ 10, 𝜎ଶ ൌ 2 (B) 𝜇 ൌ 2, 𝜎 ൌ 10 (C) 𝜇 ൌ 2, 𝜎ଶ ൌ 5 (D) 𝜇 ൌ 2, 𝜎ଶ ൌ 10 
Question: 
 Let X and Y be random variables having the following joint density function 

,ሺ࢞ࢌ ࢟ሻ ൌ ൝
૚
ૡ

ሺ࢞૛ െ ࢟૛ሻ࢞ିࢋ          ࢞ ൐ ૙,   െ ࢞ ൏ ࢟ ൏ ࢞

૙                     ࢋ࢙࢏࢝࢘ࢋࢎ࢚࢕
.   𝑻࢔ࢋࢎ 

12. The marginal pdf of X,  𝐟𝐗ሺ𝐱ሻ is given by 
(A) ଵ

଺
  𝑥ଷ 𝑒ି௫, 𝑥 ൐ 0  (B) 2𝑒ିଶ௫, 𝑥 ൐ 0  (C) 𝑒ି௫ , 𝑥 ൐ 0   (D) ଵ

ଶସ
  𝑥ସ 𝑒ି௫ , 𝑥 ൐ 0 

13.   𝐟𝐘|𝐗ୀ૚ሺ𝐲ሻ is given by 
(A) ଵ

଼
 ሺ1 െ 𝑦ଶሻ, െ1 ൏ 𝑦 ൏ 1 (C) ଷ

ସ
 ሺ1 െ 𝑦ଶሻ, െ𝑥 ൏ 𝑦 ൏ 𝑥 

(B) ଷ
ସ

 ሺ1 െ 𝑦ଶሻ, െ1 ൏ 𝑦 ൏ 1 (D) ଷ
ସ

 ሺ1 െ 𝑒ିଶ௬ሻ, െ1 ൏ 𝑦 ൏ 1 
Question: 
The joint pmf of X and Y is given by 
 
 
 
 
 
  
 
14. 𝐏ሺ𝐗 െ 𝐘 ൌ 𝐗ሻ = 

(A) 0. 75  (B) 0.25  (C) 0.50  (D) 0.52 

 
X 

Y 
0 15 20 Total 

10 0.20 0.10 0.20 0.5 
25 0.05 0.15 0.30 0.5 

Total 0.25 0.25 0.5 1 
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15. 𝐏ሺ 𝐘 ൐ 𝑿 ሻ = 
(A) 0.30  (B) 0.25  (C) 0.50  (D) 0.75 

16. 𝐅𝐗𝐘ሺ૛૞, ૚૞ሻ  is 
(A) 0.2  (B) 0.25  (C) 0.75  (D) 0.5 

17. 𝐄ሺ𝐗ሻ = 
(A) 34.8  (B) 17.5  (C) 30.9  (D) 13.75 

18. 𝐄ሺ𝐗૛ሻ= 
(A) 256.25  (B) 8.75  (C) 362.5  (D) 253.84 

19. 𝐕𝐚𝐫ሺ૛𝐗 െ ૛ሻ = 
(A) 227  (B) 112.5  (C) 114.5  (D) 225 

20. 𝐄ሺ𝐘ሻ = 
(A) 14  (B) 12.63  (C) 256.25  (D) 13.75 

21. 𝐄ሺ𝐗𝐘ሻ= 
(A) 34.8  (B) 261.25  (C) 30.9  (D) 13.45 

22. 𝐂𝐨𝐯ሺ𝐗, 𝐘ሻ= 
(A) 20.63  (B) 61.25  (C) 53.37  (D) 44.5 

Question: 
A random variables X and Y with the following results 

E(X)=2 , E(Y) =3, E( X2) =8 , E(Y2)=12 , E(XY) =8. Find : 
23. Cov ( X, Y)= 

(A) 2  (B) 3  (C) 4  (D) 11 
24. Var(Y) = 

(A) 2  (B) 3  (C) 4  (D) 11 
25. Var(X) = 

(A) 2  (B) 3  (C) 4   (D) 11 
26. Var(X+Y)= 

(A) 2  (B) 3  (C) 4  (D) 11 
27. Correlation between X ,Y  = 

(A) 0.816          (B) 0.167          (C) 0.577             (D) 0.204 
28. E[E(X|Y)]= 

(A) 2  (B) 3  (C) 4  (D) 11 
Question:  
If 𝐟ሺ𝐱ሻ ൌ ૜

ૡ
𝐱૛, ૙ ൏ ࢞ ൏ ૛. Then find:  

29. The cdf of X "F(X)" is: 
(A) ଷ

ସ
𝑥  (B) 𝑥ଷ  (C) ଵ

଼
𝑥ଷ  (D) ଵ

ଶସ
𝑥ଷ 

30. If 𝐘 ൌ √𝐗. The range of Y is: 
(A) 0 ൏ 𝑦 ൏ 4 (B) 0 ൏ 𝑦 ൏ √2 (C) 0 ൏ 𝑦 ൏ 2 (D) 0 ൏ 𝑦ଶ ൏ √2 

31. The cdf of Y is: 
(A) ଵ

଼
𝑦଺ (B) ଵ

଼
𝑦ହ (C) ଷ

ସ
𝑦ହ (D) ଵ

଼
𝑦ଶ 

32. The pdf of Y (Use the cdf method) is: 
(A) ଷ

ସ
𝑦଺ (B) ଵ

଼
𝑦଺ (C) ହ

଼
𝑦ସ (D) ଷ

ସ
𝑦ହ 

    
  

10 0.5 1250.5

looxo.SI
f6rsxo.S4ECH Xcxi1Y

IS yo so.rs
loxisxo.lt oxroxoz zsxisxo.ls2sxzoXo31soEcxyjEcxiEcy

8 2 3 2

Ely LE 5 12 9 3

Eui LECHES y 1.73

413 214 11
2
T

i
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Question:  
33. If 𝐗૚~૏૛

૛ and 𝐗૛~૏૟
૛ are independent random variables. Find the distribution of 𝐘 ൌ 𝐗૚ ൅ 𝐗૛ 

(Use the moment generating function method). (3 marks). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

34. Prove that the moment generating function (MGF) of the standard normal distribution is 

given as: 𝑴𝒁ሺ࢚ሻ ൌ ࢋ
࢚૛

૛  . (2 marks). 
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35. Let 𝐗૚ and 𝐗૛ are two random variables have the joint probability distribution as follows: 

𝑿  
1 0  

0.41 0.21 -1 𝒀 0.14 0.24 0 
i. Prove that 𝑿 and 𝒀 are dependent random variables. (1 mark). 

 

 

 

 

 

            ii. Find the pmf of the random variable 𝒁 ൌ 𝑿 ൅ 𝒀. (2 mark). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Questions 
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 ϡϮϠόϟة اϴϠك 

 Οاόϣة اϠϤϟك Ϯόγد 
 

(1اΣتϤال ) اΣص:   215 
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 :ϲϧاΜϟا Ϟصϔϟـ  1438 –  1437اϫ  
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Version (A) 
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  :ϲϠδϠδتϟا Ϣϗرϟا 
 رϢϗ اΒόθϟة:  
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 مΣϼظات:
 

1-   ϰϠϋ ϱϮتΤϳ ارΒتΧϻؤال  34اγϭ 7  .اتΤϔص 

  ϞϤΤة تتΑاΟϹا ϞϘϧ ϲϓ طأΧ ϱك أϟذΑϭ ،طϘϓ ϲϟϵا ΢ϴΤتصϟة اϗرϭ Ϧϣ ةϳارϴتΧϻة اϠΌγϷا ΢ϴΤتص Ϣتϴγ -2
  .Ϫتϴϟϭؤδϣ ةΒϟطاϟا 

Ϧϣ -3 اπϟرϭرϱ كتاΑة اγϻم واϟرϗم اΠϟامϭ ϲόاϟرϗم اϟتϭ ϲϠδϠδاγم اγϷتاذة ϰϠϋ اϟورϗتϴن )ϭرϗة اϠΌγϷة  
. (ϭرϗة اΟϹاΑة  
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Question: 

If 𝐸ሺ𝑋ሻ ൌ 0.4, 𝐸ሺ𝑌ሻ ൌ 0.7, 𝐸ሺ𝑋𝑌ሻ ൌ 0.5, 𝑉ሺ𝑋ሻ ൌ 0.24, 𝑉ሺ𝑌ሻ ൌ 0.37. Find: 

 
1. 𝐸ሺ𝑋2ሻ ൌ 

(A) 0.86 (B) 0.53 (C) 0.4 (D) 0.08 

 
2. 𝐸ሺ𝑋2 െ 2𝑋 ൅ 3ሻ ൌ 

(A) 2.73 (B) 2.6 (C) 2.28 (D) 3.06 

 
3. 𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ ൌ 

(A) 0.22 (B) 0.04 (C) 0.41 (D) 0.36 

 
4. 𝑉ሺ𝑋 െ 𝑌ሻ ൌ  

(A) 1.05 (B) 0.17 (C) 0.83 (D) 1.43 

 
5. 𝜌𝑋,𝑌 ൌ 

(A) 2.48 (B) 0.74 (C) 2.89 (D) 3.67 

 
 

Question: 
 

 Let 𝑓ሺ𝑥, 𝑦ሻ ൌ 𝑐𝑦2 ൅ 𝑥, 0 ൑ 𝑥 ൑ 1, 0 ൑ 𝑦 ൑ 1.  Then,  
 

6. 𝑐 ൌ 
(A) 1

଺
 (B) 3

2
 (C) 1

2
 (D) 1

3
 

 
7. 𝑓ሺ𝑥ሻ ൌ 

(A) 𝑥 ൅ 1
2
 (B) 𝑥2 ൅ 1

2
 (C) 3

2
𝑦2 ൅ 1

2
 (D) 1

3
𝑦2 ൅ 1

2
 

 
8. 𝑓ሺ𝑦ሻ ൌ 

(A) 𝑥 ൅ 1
2
 (B) 𝑥2 ൅ 1

2
 (C) 3

2
𝑦2 ൅ 1

2
 (D) 1

3
𝑦2 ൅ 1

2
 

 
 
 
 
 
 
 
 
 

Cx x Cexit

Ehit 2 fix 13

o S lo YXo 7

text my 2coulxy o 24 e 37 2lo22

o 22
Fun 7

cy'tx dxdy c5 1 1 dy

I og't I dy f y
f 4 1

I 5 x da Is'tx
f T
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Question: 
 
If 𝐸൫𝐸ሺ𝑌|𝑋ሻ൯ ൌ 2, 𝑉൫𝐸ሺ𝑌|𝑋ሻ൯ ൌ 3, 𝐸൫𝑉ሺ𝑌|𝑋ሻ൯ ൌ 3 and 𝐶𝑜𝑣ሺ𝑋, 𝑌ሻ ൌ 2. Then 

 
9. 𝐸ሺ𝑌ሻ ൌ 

(A) 2 (B) 0 (C) 6 (D) 3 

 
10. 𝑉ሺ𝑌ሻ ൌ 

(A) 0 (B) 6 (C) 3 (D) 2 

 
11. 𝐶𝑜𝑣ሺ𝑋 ൅ 𝑌, 𝑌ሻ ൌ 

(A) 2 (B) 4 (C) 5 (D) 8 

 
12. 𝐶𝑜𝑣ሺ3, 𝑌ሻ ൌ 

(A) 2 (B) 3 (C) 0 (D) 4 

 
 

Question: 
 
Let X and Y be random variables that take on values from the set {-1, 0, 1}: 

 
1 0 -1 Y       X 

1 15⁄  2 15⁄  3 15⁄  -1 
2 15⁄  1 15⁄  1 15⁄  0 
3 15⁄  1 15⁄  1 15⁄  1 

Find: 
13. 𝑃ሺ𝑋 ൌ 0, 𝑌 ൌ 1ሻ ൌ 

(A) 0 (B) 2
15

 (C) 1
15

 (D) 3
15

 

 
14. 𝑃ሺ𝑋 ൏ 0, 𝑌 ൐ െ1ሻ ൌ 

(A)  2
15

 (B) 5
15

 (C) 4
15

 (D) 3
15

 

 
15. 𝑃ሺ𝑋 ൅ 𝑌 ൏ 0ሻ ൌ 

(A) 3
15

 (B) 5
15

 (C) 4
15

  (D) ଺
15

 

 
16. 𝑓𝑋ሺ𝑥ሻ ൌ 

(A)  
x -1 0 1 

𝑓ሺ𝑥ሻ 
5

15
 4

15
 ଺

15
 

 

(B)  
x -1 0 1 

𝑓ሺ𝑥ሻ 
଺

15
 4

15
 5

15
 

 

(C)  
x -1 0 1 

𝑓ሺ𝑥ሻ 
4

15
 5

15
 ଺

15
 

 

(D)  
x -1 0 1 

𝑓ሺ𝑥ሻ 
଺

15
 5

15
 4

15
 

 

 

N

Ecg

Ef Cslx a X Eld x

Cov Xy Corbis 2x our g 2 6

Shs Vs Ghs
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17. 𝐸ሺ𝑋ሻ ൌ 
(A) 3

15
 (B) 10

15
 (C) 11

15
 (D) 1

15
 

 
18. 𝑉ሺ𝑋ሻ ൌ 

(A) 10
15మ (B) 1

15
 (C) 11

15
  (D) 1଺4

15మ 

 
19. 𝑓ሺ𝑥 ൌ 0|𝑦 ൌ െ1ሻ ൌ 

(A) 3
15

 (B) 1
3
 (C) 2

15
  (D) ଺

15
 

 
 

Question: 
 
Let 𝑓ሺ𝑥ሻ ൌ 3𝑥2,   0 ൏ 𝑥 ൏ 1 and 𝑓ሺ𝑦|𝑥ሻ ൌ 3௬మ

௫య  , 0 ൏ 𝑦 ൏ 𝑥. Determine: 
 

20. 𝑓ሺ𝑥, 𝑦ሻ ൌ 
(A) 9௬మ

௫
,     0 ൏ 𝑥 ൏ 1;  0 ൏ 𝑦 ൏ 1 (B) 9௬మ

௫
,      0 ൏ 𝑦 ൏ 𝑥 ൏ 1 

(C) 3௬మ

௫య ,     0 ൏ 𝑦 ൏ 𝑥 ൏ 1 (D)  3𝑥2,    0 ൏ 𝑦 ൏ 1, 0 ൏ 𝑥 ൏ 1 

 
21. 𝑓ሺ𝑦ሻ ൌ 

(A) െ9𝑦2𝐿𝑛𝑦,    0 ൏ 𝑦 ൏ 𝑥 (B) െ9𝑦2𝐿𝑛𝑦,    0 ൏ 𝑦 ൏ 1 

(C) 9𝑦2𝐿𝑛𝑦,      0 ൏ 𝑦 ൏ 𝑥 (D) 9𝑦2𝐿𝑛𝑦,      0 ൏ 𝑦 ൏ 1 
 

22. 𝑓ሺ𝑥|𝑦ሻ ൌ 
(A) ) 𝐿𝑛ሺ𝑥ሻ,      0 ൏ 𝑦 ൏ 𝑥 ൏ 1 (B)  ௫

మ

12
,     0 ൏ 𝑦 ൏ 𝑥 ൏ 1 

(C) −1
௫𝐿௡௬

,           0 ൏ 𝑦 ൏ 𝑥 ൏ 1 (D) ௬
మ

2
,     0 ൏ 𝑦 ൏ 𝑥 ൏ 1 

 
23. 𝐸ሺ𝑌|𝑋ሻ ൌ 

(A) 3
4

𝑥 (B) ௫
మ

12
 (C) ௫

2
 (D) ௬మ

2
 

 
24. 𝐹ሺ𝑦|𝑥ሻ ൌ 

(A) 2𝑥,     0 ൏ 𝑦 ൏ 𝑥 ൏ 1 
 

(B) 1,       0 ൏ 𝑦 ൏ 𝑥 ൏ 1 

(C) ௬
௫

,       0 ൏ 𝑦 ൏ 𝑥 ൏ 1 (D) ቀ௬
௫

ቁ
3

, 0 ൏ 𝑦 ൏ 𝑥 ൏ 1 
 

25. X and Y are  
(A) independent (B) dependent 

 

i o 1 f

list

4 Hei I
35 S
X 3

9x'y x's
qx'y S

9 I dox 95thx 9genN gjeng s 95x

95 fixers

Is3 as Ida 11k I
sea Hi

fcx.gg fcxifc2 9 y 3nF I9geng



  5Stat 215 – Final Exam A – Page  

Question: 
 

26. 𝑀𝑋,𝑌ሺ0, 𝑡2ሻ ൌ 
(A) 𝑀𝑋ሺ𝑡1ሻ (B) 0 (C) 𝑀𝑌ሺ𝑡2ሻ (D) 1 

 
27. If 𝐸ሺ𝑋|𝑌ሻ ൌ 2

7
 and 𝑍 ൌ 𝑋 ൅ 4

7
 , then: 𝐸ሺ𝑍|𝑌ሻ ൌ 

(A) 4
7
 (B) ଼

7
 (C) 2

7
 (D) ଺

7
 

 
28. The value of  𝜌2௫,௬+଼ when 𝜌𝑋,𝑌 ൌ 0.27 is equal to 

(A) -0.27 (B) 0.27 (C) 0.54 (D) 0.3 

 
 
Question: 

 
29. Prove that 𝜌𝑋,𝑋 ൌ 1. (1 mark). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

30. Prove that 𝐶𝑜𝑣ሺ𝑋 ൅ 𝑌, 𝑍ሻ ൌ 𝐶𝑜𝑣ሺ𝑋, 𝑍ሻ ൅ 𝐶𝑜𝑣ሺ𝑌, 𝑍ሻ. (2 marks). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

CCx y Eat2 by

i
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31. If 𝑓ሺ𝑥ሻ ൌ 𝜃𝑥ఏ−1  0 ൏ 𝑥 ൏ 1, find the distribution of 𝑌 ൌ െ𝑙𝑛𝑋 (Use the one-to-one 
transformation). (2 marks). 

 
 
 
 
 
 
 
 
 
 
 
 

32. If 𝑓ሺ𝑥ሻ ൌ 1, 0 ൏ 𝑥 ൏ 1. Find the pdf of 𝑌 ൌ √𝑋. (Use the CDF method). (2 marks). 
 
 
 
 
 
 
 
 
 
 
 

33. Let 𝑋1 and 𝑋2 are two random variables have the joint probability distribution as follows: 
𝑋1  

1 0  
0.58 0.05 0 𝑋2 0.07 0.3 1 

(a) Prove that 𝑋1 and 𝑋2 are dependent random variables. (1 mark). 
(b) Find the pmf of the random variable 𝑌 ൌ 2𝑋1 ൅ 𝑋2. (2 marks). 
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34. If 𝑋1~𝜒௡
2 and 𝑋2~𝜒௠

2  are independent random variables. Find the distribution of 𝑌 ൌ 𝑋1 ൅
𝑋2 (Use the moment generating function method).  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table of some MGF: 
MGF pdf Distribution Name 

𝑀𝑋ሺ𝑡ሻ ൌ
𝑒𝑏௧ െ 𝑒𝑎௧

𝑡ሺ𝑏 െ 𝑎ሻ  𝑓ሺ𝑥ሻ ൌ
1

𝑏 െ 𝑎
 ,    𝑎 ൑ 𝑥 ൑ 𝑏 Uniform Distribution 

𝑀𝑋ሺ𝑡ሻ ൌ
𝜃

𝜃 െ 𝑡
 𝑓ሺ𝑥ሻ ൌ 𝜃𝑒−ఏ௫ ,   𝑥 ൒ 0 Exponential Distribution 

𝑀𝑋ሺ𝑡ሻ ൌ ൬
𝛽

𝛽 െ 𝑡
൰

ఈ

 𝑓ሺ𝑥ሻ ൌ
𝛽ఈ

Гሺ𝛼ሻ 𝑥ఈ−1𝑒−ఉ௫ , 𝑥 ൒ 0 Gamma Distribution 

𝑀𝑋ሺ𝑡ሻ ൌ ሺ1 െ 2𝑡ሻ−௩
2 𝑓ሺ𝑥ሻ ൌ

1

2ቀ௩
2ቁГ ቀ𝑣

2ቁ
𝑥

௩
2−1𝑒− ௫2 , 𝑥 ൒ 0 Chi-Squared Distribution 

𝑀𝑋ሺ𝑡ሻ ൌ 𝑒ఓ௧+1
2ఙమ௧మ

 𝑓ሺ𝑥ሻ ൌ
1

𝜎√2𝜋
𝑒− 1

2ఙమሺ௫−ఓሻమ
 , െ∞ ൏ 𝑥 ൏ ∞ Normal Distribution 

 
 
 
 

End of Questions  
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Question (1): (7 Marks � 

Suppose ܺ and ܻ have the following joint probability distribution: 

݂ሺݔ,  ݔ ሻݕ
2 4 

 0.39 0.18 1 ݕ
5 0.29 0.14 

Find the following: 

1. Prove that ݂ሺݔ,  .ሻ is a pmfݕ
2. Find the pmf of ܺ. 
3. Find 𝐸ሺܻܺଶሻ. 
4. Find 𝐸ሺܺሻ using the moment generating function of ܺ and ܻ. 
5. Find the distribution of 𝑈 when, 𝑈 ൌ ܺ ൅ ܻ.  
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Question (2): (5 Marks) 

Suppose ܺ and ܻ be two random variables where, 𝐸ሺܺሻ ൌ 2.6, 𝐸ሺܻሻ ൌ 3.1, 𝐸ሺܻܺሻ ൌ 8.2, 
ܸሺܻሻ ൌ 2.4, ܸሺܺሻ ൌ 0.54. Find: 

1. 𝐶ݒ݋ሺܺ, 2ሻ. 
2. 𝐶ݒ݋ሺܻ, ܺሻ. 
3. ܸሺܺ ൅ ܻሻ. 
4. 𝐶ݎݎ݋ሺܺ, ܻሻ. 
5. Study the independence between ܺ and ܻ. 
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Question (3): (5 Marks) 

Let X denote the reaction time, in seconds, to a certain stimulus and Y denote the 
temperature (◦F) at which a certain reaction starts to take place. Suppose that two random 
variables X and Y have the joint density: 
 

݂ሺݔ, ሻݕ ൌ 0    , ݕݔ4 ൏ ݔ ൏ 1, 0 ൏ ݕ ൏ 1. 
1. ݂ሺݕ|ݔሻ. 
2. 𝐹ሺݕ|ݔሻ. 
3. 𝐸ሺܺ|ܻ ൌ 0.2ሻ. 
4. ܸሺܺ|ܻ ൌ 0.2ሻ. 
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Question (�): (3 Marks) 

Let X be a random variable with probability distribution  
݂ሺݔሻ ൌ 0   , ݔ2 ൏ ݔ ൏ 1 

Find the probability distribution of the random variable ܻ ൌ ܺଶ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


