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Choose the correct answer (40 Marks): 

1- The value of   
𝝏𝒛

𝝏𝒚
= 𝟖𝒙𝟐 + 𝟔𝒙𝒚𝟐 + 𝟒.  What   is  the function   𝒛  expressed as? 

a) 𝒛 = 𝟖𝒙𝟑 + 𝟐𝒙𝟐𝒚𝟐 + 𝟒𝒙 b) 𝒛 = 𝟖𝒙𝟐𝒚 + 𝟐𝒙𝒚𝟑 + 𝟒𝒚 
c) 𝒛 = 𝟖𝒚 + 𝟐𝒙𝒚𝟐 + 𝟒𝒚 d) 𝒛 = 𝟏𝟔𝒙 + 𝟔𝒚𝟐 

 

2- What is the value of 
𝝏𝟐𝒛

𝝏𝒙𝝏𝒚
  for the  𝒛 = 𝟑𝒙𝟐𝒚 + 𝟓 ? 

a) 𝟑𝒙𝒚 b) 𝟔𝒙 
c) 3x+5 d) 6xy 

 

3- 𝒇(𝒙, 𝒚) = 𝒙𝟑 + 𝒙𝒚𝟐 + 𝟗𝟎𝟏   satisfies the Euler’s theorem 

a) True 

b) False 

4- If double integral in Cartesian coordinate is given by  ∬ 𝒇(𝒙, 𝒚)𝒅𝒙𝒅𝒚
𝑹

  then the value of same integral in 

polar form is…….. 

a) ∬ 𝒇(𝒓𝒄𝒐𝒔𝜽, 𝒓𝒔𝒊𝒏𝜽)𝒅𝒓𝒅𝜽
𝒑

 b) ∬ 𝒇(𝒓𝒄𝒐𝒔𝜽, 𝒓𝒔𝒊𝒏𝜽)𝒓𝒅𝒓𝒅𝜽
𝒑

 

c) ∬ 𝒇(𝒓𝒔𝒊𝒏𝜽, 𝒓𝒄𝒐𝒔𝜽)𝒅𝒓𝒅𝜽
𝒑

 d) ∬ 𝒇(𝒓𝒄𝒐𝒔𝜽, 𝒓𝒔𝒊𝒏𝜽)𝒓𝟐𝒅𝒓𝒅𝜽
𝒑

 

 

5- For function  𝒇(𝒙, 𝒚)   to have maximum value at (𝒂, 𝒃) value is? 

a) 𝒓𝒕 − 𝒔𝟐 > 𝟎  𝒂𝒏𝒅  𝒓 < 𝟎 b) 𝒓𝒕 − 𝒔𝟐 > 𝟎  𝒂𝒏𝒅  𝒓 > 𝟎 
c) 𝒓𝒕 − 𝒔𝟐 < 𝟎  𝒂𝒏𝒅  𝒓 < 𝟎 d) 𝒓𝒕 − 𝒔𝟐 < 𝟎  𝒂𝒏𝒅  𝒓 > 𝟎 

 

6- Necessary condition of Euler’s theorem is 

a) 𝒛  should be homogenous and of order 𝒏 b) 𝒛  should not be homogenous but of order 𝒏 
c) 𝒛  should be implicit d) 𝒛  should be the function of  𝒙 𝒂𝒏𝒅 𝒚 only 

 

7- Consider the 𝒇(𝒙, 𝒚) = 𝒙𝟐 + 𝒚𝟐 − 𝒂   for what values of 𝒂   do we have critical point for the function 

a) For any real number except zero b) Independent of 𝒂 
c) 𝒂 ∈ (𝟎, ∞) d) 𝒂 ∈ (−𝟏, 𝟏) 

 

 



 

8- The value of ∫ ∫ ∫ 𝒓𝟐𝒔𝒊𝒏𝜽 𝒅𝒓𝒅𝜽𝒅∅
𝟏

𝟎

𝝅

𝟐
𝟎

𝟐𝝅

𝟎
  will be…………. 

a) 
√𝟐𝝅

𝟑
(√𝟐 + √𝟑) b) 

𝟐𝝅

𝟑
(√𝟐 − √𝟑) 

c) 
√𝟐𝝅

𝟑
(√𝟐 − 𝟏) d) otherwise 

 

9- The value of C such that the function 𝒇(𝒙, 𝒚) = {
𝒙𝟐+𝟐𝒚

𝒙+𝒚𝟐 , (𝒙, 𝒚) ≠ (𝟏, 𝟐)

𝑪 (𝒙, 𝒚) = (𝟏, 𝟐)
  is continuous is 

a) -1 b) 0 

c) 1 d) otherwise 

 

10-  𝒇(𝒙, 𝒚) =  𝒙𝟐 +  𝒙𝒚𝒛 +  𝒛  𝑭𝒊𝒏𝒅    𝒇𝒙  𝒂𝒕 (𝟏, 𝟏, 𝟏) 

a) 0 b) 1 

c) 3 d) otherwise 

 

11-  𝒇(𝒙, 𝒚) =  𝒔𝒊𝒏(𝒙) +  𝒄𝒐𝒔(𝒚) +  𝒙𝒚𝟐;  𝒙 =  𝒄𝒐𝒔(𝒕);     𝒚 =   𝒔𝒊𝒏(𝒕)      𝑭𝒊𝒏𝒅    
𝒅𝒇

𝒅𝒕
    𝒂𝒕    𝒕 =  

𝝅

𝟐
   

a) 2 b) -2 

c) 1 d) otherwise 

 

12- . If 𝒛 = 𝒙𝒚 𝒍𝒏(𝒙𝒚),  then 

a) 𝒙𝒛𝒙 + 𝒚𝒛𝒚 = 𝟎             b) 𝒙𝒛𝒙 = 𝒚𝒛𝒚            

c) 𝒚𝒛𝒙 + 𝒙𝒛𝒚 = 𝟎             d) otherwise 

 

13-  𝒇(𝒙, 𝒚)  =  𝒔𝒊𝒏(𝒙𝒚) +  𝒙𝟐 𝒍𝒏(𝒚)   𝑭𝒊𝒏𝒅 𝒇𝒙𝒚 𝒂𝒕 (𝟎,
𝝅

𝟐
) 

e) 0 f) 1 

g) 3 h) otherwise 

 

14- Discuss minimum value of    𝒇(𝒙, 𝒚) = 𝒙𝟐 + 𝒚𝟐 + 𝟔𝒙 + 𝟏𝟐 

a) 9 b) -3 

c) 3 d) -9 
 

15- ∫ ∫ (𝒙 + 𝟑𝒚)𝒅𝒙𝒅𝒚
𝒙𝟐

𝒙

𝟑

𝟐
 

a) Ture 

b) False 

Let 𝑰 = ∫ ∫ 𝒙𝒚𝒅𝒚𝒅𝒙
𝒙𝟐

𝒚=𝟎

𝟏

𝒙=𝟎
 

 

16- Then, I may also be expressed as 

a) ∫ ∫ 𝒙𝒚𝒅𝒙𝒅𝒚
√𝒚

𝒙=𝟎

𝟏

𝒚=𝟎
 b)  ∫ ∫ 𝒙𝒚𝒅𝒙𝒅𝒚

𝒚

𝒙=𝟎

𝟏

𝒚=𝟎
 

c) ∫ ∫ 𝒙𝒚𝒅𝒙𝒅𝒚
𝟏

𝒙=√𝒚

𝟏

𝒚=𝟎
 d) otherwise 

 

17- The value of the integration is 

a) 
𝟏

𝟔
 b) 

𝟏

𝟏𝟐
 

c) 
𝟏

𝟏𝟖
 d) otherwise 



 

 

Area enclosed between the straight line  𝒚 = 𝒙 and the parabola 𝒚 = 𝒙𝟐 

 

18- The intersection points are 

a) (𝟎, 𝟎), (−𝟏, 𝟏) b) (𝟎, 𝟏), (𝟎, 𝟐) 
c) (𝟎, 𝟎), (𝟏, 𝟏) d) otherwise 

 

19- Then the integration 

a) ∫ ∫ 𝒅𝒚𝒅𝒙
𝒙𝟐

𝒙

𝟏

𝟎
 b) ∫ ∫ 𝒅𝒚𝒅𝒙

𝒙

𝒙𝟐

𝟏

𝟎
 

c) ∫ ∫ 𝒅𝒙𝒅𝒚
𝒙

𝒙𝟐

𝟏

𝟎
 d) otherwise 

 

20- The value of integration is 

a) 
𝟏

𝟔
 b) 

𝟏

𝟑
 

c) 
𝟏

𝟐
 d) otherwise 
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Final Exam of Probability Theory 1 (Course Code: MATH241)  

for 2-nd level students credit hours – Mathematical Statistics and Programming program 

1-st Semester – Academic Year 2022/2023 

Exam date:     10 / 01/ 2023     Time:    2 hours  
Total mark:    40 marks            Pages:   2  

Examiner:  Dr. Alwageh A. Farghal  
 

SPECIAL INSTRUCTIONS: CALCULATOR IS PERMITTED;  

Answer the Following Questions:                                 [40 Marks, 2.0 points each] 

Choose the correct answer: 

1- The set of all possible outcomes of an experiment is called the……… 
(A) events        (B) Sample Space      (C) Random experiment                         
2-If A and B are mutually exclusive events, then:           
                                                                                            
3-If the events A and B are independent, then:   P( B | A) = ……….. 

                                                           
      

    
                                   

4- If the events A and B mutually exclusive  events, then: P( A | B) =……….  

                                              
      

    
                                     

5- The Cumulative distribution function F(x), then          
       

                                                                                                     
……………………………………………………………………………………………………………………………………………………………………………………………….…………………………………… 

The events A, B and C have probabilities      
 

 
        

 

 
       

 

 
 .  

Furthermore,  A∩C = φ, B∩C = φ and P(A∩B) = 
 

 
 : 

6- The          =……….. 

    
  

  
                                    

 

 
                           

 

 
                                      

7- The          =……….. 

    
  

  
                                    

  

  
                           

  

  
                                 

8- The P(      )=…………… 

    
  

  
                                    

 

 
                           

 

 
                                      

9- The          =……….. 
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A shipment of 8 similar microcomputers to a retail outlet contains 3 that are 

defective. If a school makes a random purchase of 2 of these computers. 

10- The probability that two of these computers is defective is  

( ) 
 

 
                       ( )  

 

  
                      ( ) 

 

 
                     ( )               

……………………………………………………………………………………………………… ………………………………………………………………………………………………………  

A discrete random variable   has a probability mass function given by:  

 ( )   (   )                       
11- The value of the constant c equals….. 

 ( )                         ( )                            ( )                   ( )               
12- The P(      ) equals…… 

( )                            ( )                            ( )                   ( )                    
13- The expected value  of Y , where           

( )                              ( )                            ( )                   ( )               
14- The variance of Y , where           

( )                              ( )                          ( )                    ( )               
……………………………………………………………………………………………………… ………………………………………………………………………………………………………  

-A random variable X is a Poisson distribution with Parameter  , then: 

15- The mean equals …..  

( )                       ( )                           ( )                            ( )                   
16- The variance equals …..  

( )                      ( )                            ( )                              ( )                   

17- The moment generating functions equals …..  

( )   (    )       ( )                       ( )   ( 
   )                   ( )               

……………………………………………………………………………………………………… ………………………………………………………………………………………………………  

18-A random variable X has a Poisson distribution with a mean of 3. The 

probability that: P (1 ≤ X ≤ 3) equals ….. 

(A) 12                  (B)                         (C)                      (D) None of these 
……………………………………………………………………………………………………… ………………………………………………………………………………………………………  

19- Let X have a Poisson distribution with parameter λ= 1. The probability that 

X    2 given that X   4 equals ….. 

(A) 
  

  
                       (B) 

     

  
                         (C) 0                (D) None of these 

……………………………………………………………………………………………………… ………………………………………………………………………………………………………  

20- Afair coin is tossed 12 times: 

The probability of getting five heads and seven tails  equals…. 

(A) 0.93331           (B) 0.91333               (C) 0.93331              (D) None of these 

………………………………………………………………………………………………………………………………………………………..…………….…………………………………………………………… 

                 My best wishes with success       ******** *****       Dr. Alwageh. A. Farghal, 2023 
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1-st Semester – Academic Year 2022/2023 
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Total mark:   40  marks            Pages:   2 

Examiners: Amal Aboelwafa 
 

Choose the correct answer (40 Marks): 

1-  Which of the following elementary operations has been applied to the matrix 𝑨 = [
𝟖 𝟓
𝟐 𝟖

] 

such that the new matrix is [
𝟏𝟐 𝟐𝟏
𝟐 𝟖

]? 

a) 𝑹𝟏 → 𝑹𝟏 − 𝟐𝑹𝟐 b) 𝑹𝟏 → 𝟐𝑹𝟏 + 𝑹𝟐 

c) 𝑹𝟏 → 𝑹𝟏 + 𝑹𝟐 d) 𝑹𝟏 → 𝑹𝟏 + 𝟐𝑹𝟐 

2- Which of the following column operation is incorrect for the matrix [
𝟏 𝟐 𝟓
𝟔 𝟑 𝟖

] ? 

a) 𝑪𝟏 → 𝟑𝑪𝟏 b) 𝑪𝟐 → 𝑪𝟏 + 𝑪𝟐 

c) 𝑪𝟐 → 𝟐𝑪𝟏 + 𝟐𝑪𝟐 − 𝑪𝟑 d) 𝑪𝟐 → 𝟐 + 𝟐𝑪𝟐 

3-  Which of the following matrices will not have an inverse? 

a)[
𝟐 𝟒

−𝟏 𝟏
] 

b)[
𝟏 𝟓 𝟑
𝟔 𝟒 𝟐
𝟏 𝟑 𝟐

] 

 

c)[
𝟏 𝟐
𝟏 𝟏

] d) [
𝟏 𝟐 𝟓
𝟑 𝟔 𝟒

] 

  

  

4- The condition for which the eigenvalues of the matrix 𝑨 = [
𝟐 𝟏
𝟏 𝒌

]  are positive,  is 

a) 𝒌 <
𝟏

𝟐
 b) 𝒌 >

𝟏

𝟐
 

c) 𝒌 = 𝟎 d) otherwise 

 

5- Which of the following conditions holds true for a system of equations to be consistent 

a)  It should have one or more 
solutions 

b) It should have no solutions 

c)  It should have exactly one 
solution 

d) It should have exactly two 
solutions 

6- The  inverse of a matrix is unique 

a) Ture 

 



 

b) False 

7- Find the values of 𝒙, 𝒚, 𝒛 and 𝒘 from the below condition 

𝟓 [
𝒙 𝒛
𝒚 𝒘] = [

𝟐 𝟏𝟎
𝟑 𝟐𝒙 + 𝒚

] + [
𝒛 𝟓
𝟕 𝒘

] 

a) 𝒙 = 𝟏, 𝒚 = 𝟑, 𝒛 = 𝟐, 𝒘 = 𝟏 b) 𝒙 = 𝟏, 𝒚 = 𝟐, 𝒛 = 𝟑, 𝒘 = 𝟏 

c) 𝒙 = 𝟏, 𝒚 = 𝟑, 𝒛 = 𝟐, 𝒘 = 𝟎 d) otherwise 

 

8- Let 𝑽 = 𝑹𝟒  and consider  the following subset of 𝑽: 

𝑾 = {(𝒙𝟏, 𝒙𝟐, 𝒙𝟑, 𝒙𝟒) ∈ 𝑹𝟒⃒𝟐𝒙𝟏 − 𝟑𝒙𝟐 + 𝒙𝟑 − 𝟕𝒙𝟒 = 𝟎} 

is 𝑾 a subspace of  𝑽 

a) Ture 

b) False 

9- If 𝑨 = [
𝒄𝒐𝒔𝜶 −𝒔𝒊𝒏𝜶
𝒔𝒊𝒏𝜶 𝒄𝒐𝒔𝜶

] and 𝑨 + 𝑨𝑻 = 𝑰 then the value of  𝜶  is 

a) 
𝝅

𝟔
 b) 

𝝅

𝟑
 

c) 𝝅 d) otherwise 

 

10- If two vectors 𝒖  𝒂𝒏𝒅  𝒗  are orthogonal if and only if  ‖𝒖 + 𝒗‖𝟐= 

a) ‖𝒖‖𝟐 − ‖𝒗‖𝟐 b) ‖𝒖‖𝟐 + ‖𝒗‖𝟐 

c) ‖𝒖‖𝟐 + 𝟐‖𝒖‖‖𝒗‖+‖𝒗‖𝟐 d) otherwise 

 

11- The rank of the matrix (𝒎 ×  𝒏) where 𝒎 < 𝒏 cannot be more than? 

a) 𝒎 b) 𝒏 

c) 𝒎 − 𝒏 d) 𝒎 ∗ 𝒏 

 

12- If 𝑨 is an  𝒏 × 𝒏 matrix, then (𝑨𝑨𝑻)𝑻 equal 

a) 𝑨 b) 𝑨𝑨𝑻 

c) 𝑨𝑻𝑨 d) otherwise 

 

13- The given system of equation is inconsistent. 

𝟒𝒙 + 𝟐𝒚 = 𝟕, 

𝟔𝒙 + 𝟑𝒚 = 𝟗 

a) True 

b) False 

14- Let 𝑾 be a subspace of a vector space 𝑽. A set of vectors  𝜷 = {𝒗𝟏, … … . , 𝒗𝒌} in 𝑾 is said to be a 

basis for 𝑾 if 

a) Span and linear dependent b) Linear dependent 

c) Linear combination d) otherwise 

Let      𝑨 = [𝒗𝟏  𝒗𝟐  𝒗𝟑] = [
𝟎 𝟏 𝟒
𝟏 𝟐 −𝟏
𝟓 𝟖 𝟎

] 

15- The rank of 𝑨 

a) 2 b) 3 

c) 1 d) otherwise 

16- The vectors {𝒗𝟏, 𝒗𝟐, 𝒗𝟑} are linearly dependent 

a) Ture 

b) False 



 

Let  𝑨 = [
𝟏 𝟎 𝟎
𝟔 −𝟐 𝟎
𝟕 −𝟒 𝟐

] 

 

17- Then the eigenvalues are 

a) 𝟏, 𝟐, 𝟑 b) −𝟐, 𝟏, 𝟐 

c) −𝟏, 𝟏, 𝟐 d) otherwise 

18- Then the eigenvectors are 𝑷 = [𝑿𝟏, 𝑿𝟐, 𝑿𝟑] 
 

a) [
𝟎 𝟏 𝟎
𝟏 𝟐 𝟎
𝟏 𝟏 𝟏

] b) [
𝟏 𝟎 𝟎
𝟑 𝟐 𝟎
𝟏 𝟏 𝟏

] 

c) [
𝟏 𝟏 𝟎
𝟎 𝟐 𝟏
𝟎 𝟏 𝟐

] 
d) otherwise 

19- Find 𝑷−𝟏  such that 𝑷−𝟏𝑨𝑷 

 

a) [
𝟎 𝟏 𝟎

−𝟏 𝟎 𝟎
𝟏 −𝟏 𝟏

] b) [
𝟏 𝟏 𝟎
𝟎 𝟐 𝟏
𝟏 𝟎 𝟏

] 

c) [
−𝟐 𝟏 𝟎
𝟏 𝟎 𝟎
𝟏 −𝟏 𝟏

] 
d) otherwise 

20- Find the diagonal matrix such that 𝑷−𝟏𝑨𝑷 

 

a) [
𝟏 𝟎 𝟎
𝟎 𝟐 𝟎
𝟎 𝟎 𝟑

] b) [
−𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟐

] 

c) [
−𝟐 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟐

] 
d) otherwise 

 

 

 

 

                                

    My best wishes 
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