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Answer the following multiple-choice questions on the answer form provided 

 (1) The value of the integral 




 dxe x2

  using the gamma and beta function  

Otherwise   (d)  (c) 3  (b)  2  (a)   

 is (2) Through the Fourier series of the function 20,)( 2  xxxf  the value of 0a 

Otherwise   (d) 
 (c) 

3

8 2
                            (b)  

3

4 2
 (a) 

3

2 2
 

(3) Fourier transform of the function 
2xe  is 

Otherwise   (d) 

 (c)     
2

4

2

e
                             (b)   

2

4

2


e
 (a) 

2

4

2

e
 

(4) The Fourier transform on both sides of the heat conductive equation 
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(10) Inverse Laplace Transform of the function 
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 (11)   The separation of variables 

method is used to solve   

Otherwise   (d) (c) The non-linear 

partial differential 

equation 

(b)The partial 

differential equation 
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  The solution ),( txu  to the partial differential equation 
2

2

2

2

x

u

t

u









 is in the form (13 ) 

Otherwise   (d) (c)   

)sincos(

)sincos(

xDxCx

xtBtA








 

 (b) 

)sincos(

)(

xDxCx

xBeAe tt







 

  

 (a) 

)sincos(
22

xBxACe t    
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Questions ended with best wishes for success ,,,  

 

Prof. A. M. Abd-Alla 



 
With my best wishes and warmest regards                                                  Dr. E. El-Sanousy  

                

                

             

 

Answer the following questions: (The exam in 3 pages) 

Q1. Choose the correct answer: (Three degrees for each point)  
(1) The domain of the function  is located … the circle  

    

        (a)         (b)                     (c)                 (d)  

    (2) The range of the function ( , ) ln(2 2)f x y y x    is ….  

        (a) 
2R                  (b) R              (c) (0, ]           (d) upper the line 

1
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    (3) The value of C such that the function   is continuous... 
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    (9) The range of the function   is … 

         (a)                        (b)                     (c)               (d)        

    (10) If ( , )z f x y , satisfies the equation 1x y z  , then ...
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     (11) The differential equation 
31dx
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dy y

   is …… equation.    

         (a) linear                    (b) exact                       (c) separable            (d) otherwise 

      (12) The integrating factor of the differential equation 
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x e
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      (13) The degree of the differential equation 
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         (a) 1                           (b) 2                      (c) 4                          (d) indefinite 

      (14) The differential equation 
/( ) 0y xx e y dx xdy     is …… equation.    

         (a) homogeneous       (b) exact                      (c) separable             (d) otherwise 

      (15) The order of the differential equation 

2

2
tan( )

d y dy
y

dxdx
   is …….    

         (a) 1                           (b) 2                     (c) 3                          (d) indefinite 

      (16) The differential equation of the family of curves 
B xy A e  is …….    

         (a) 0y y           (b) 0yy y         (c) 0y yy           (d) 
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x ydy

e
dx

  is …….    

         (a) 
y xe e c            (b) 

y xe e c           (c) 
y xe e c        (d) 

y xe e c   

       (19) The integrating factor of the differential equation ln 2ln
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      (20) The solution of the differential equation 
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Answer the Following Questions: 

 
(i) The Maxwell's equations for any materials are: 

         
 

  
    (1),                 (2),                

    

  
     (3),                      

    

  
      (4) 

Answer the following questions using Maxwell's equations above.   

(1) Equation No. (1) in Maxwell's previous equations is called the equation: .............. 

(A) Faraday’s Law (B) Ampere’s Law (C) Gauss’ Law (D) Otherwise 

(2) Equation No. (2) in Maxwell's previous equations is called the equation: .............. 

(A) Gauss’ Law (B) Faraday’s Law (C) Ampere’s Law (D) Otherwise 

(3) Equation No. (3) in Maxwell's previous equations is called the equation: .............. 

(A) Faraday’s Law (B) Gauss’ Law (C) Newton’s Law (D) Otherwise 

(4) Equation No. (4) in Maxwell's previous equations is called the equation: .............. 

(A) Gauss’ Law (B) Faraday’s Law (C) Ampere’s Law (D) Otherwise 

(5) To obtain Maxwell's previous equations in a vacuum, it is necessary to put: .......... 

(A)             0.  (B)            =0 (C)            =0.  (D) Otherwise 

(6) The definition of the symbol       in Maxwell's previous equations is: ............... 

(A) Electric charge (B) The permittivity (C) Electric field (D) Otherwise 

(7) The definition of the symbol      in Maxwell's previous equations is: ............... 

(A) Magnetic field (B) Speed of light  (C) Electric charge (D) Otherwise 

8) The definition of the symbol       in Maxwell's previous equations is: ............... 

(A) Magnetic field (B) Electric charge (c) The permittivity (D) Otherwise 

(9) The definition of the symbol       in Maxwell's previous equations is: ............... 

(A) Velocity of light (B) Electric current (C) Magnetic field (D) Otherwise 

(10) The definition of the symbol     in Maxwell's previous equations is: ............... 

(A) Speed of light (B) Electric charge (C) The permeability (D) Otherwise 

(11) The definition of the symbol     in Maxwell's previous equations is: ............... 

(A) Electric charge (B) Magnetic field (C) Speed of light (D) Otherwise 

(12) In the last two equations(3) and (4) , we see a changing magnetic field generates ………… 

(A) Electric field (B) Electric charge (C) Magnetic field (D) Otherwise 

(13) Also in the last two equations (3) and (4), we see a changing electric field generates ………………….. 

(A) Electric field (B) Electric charge (C) Magnetic field (D) Otherwise 

شعار 

 القسم
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(14) In a vacuum, from Maxwell's previous equations, the wave equation can be obtained in the 

following form: ............ 

(A)         
     

   
 (B)            

     

   
 (C)               

   
 

(D) Otherwise 

(15) As the wave equation propagates at a speed equal to the speed of light, which is equal to: 

.......... 

(A) =           (B)            (C)            (D) Otherwise 

(16) It is very important that the associated magnetic field also satisfies the wave equation in the 

form: ......... 

(A)         
     

   
 (B)        

 

 

     

   
 (C)        

 

  

     

   
 

(D) Otherwise 

(17) Maxwell's four equations with the Lorentz force contain all the knowledge of 

electrodynamics. There are many applications for this not including, for example: .................. 

(A) Electronic devices (B) Power generation (C) Power supply (D) Otherwise 

(18) The electric field      as a vector in three-dimensional space has: ……… components 

(A) Three (B) Two (C) Four (D) Otherwise 

(19) The four Maxwell equations can be represented in .................. different ways. 

(A) Four (B) Three (C) Two (D) Otherwise 

(20) The forms of four Maxwell equations are useful and can be transformed into each other using 

……………  mathematical theorems.   

(A) Four (B) Three (C) Two (D) Otherwise 

(21) The differential form of Maxwell's equations is useful for calculating the magnetic and 

electric fields at   ..................  in space. 

(A) Mathematics (B) An entire region (C) A single point (D) Otherwise 

(22) The integral form of Maxwell's equations is useful to compute the fields over ................. in 

space. 

(A) An entire region (B) A single point (C) Physics (D) Otherwise 

         
 

 
       The divergence integral theorem (Gauss integral theorem) may be written as:  (23) 

(D) Otherwise 
(C)         

  

 
 (B)          

 

 
 (A)         

 

 
 

In the previous question No. (23) the symbol A represents a ………. containing any volume. (24) 

(D) Otherwise (C) Line (B) Surface (A) Area 

In the previous question No. (23), the small circle around the integral indicates that this 

surface must satisfy ……………. 

(25) 

(D) Otherwise (C) The surface has a hole  (B) The surface is open (A) No condition 

The second important theorem necessary for understanding the Maxwell's equations is 

         
 

 
              

(26) 

(D) Otherwise (C) )          
 

 
 (B) )         

 

 
 (A)          

 

 
 

The L represents …………… in space. (27) 

(D) Otherwise (C) Area (B) Line (A) Surface 

The first Maxwell's equation in integral form is:          
 

 
       (28) 

(D) Otherwise (C) ) 
 

   (B) 
 

    (A) 
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Where the definition of Q in the previous line is: …………… (29) 

(D) Otherwise (C) The electric charge (B) the charge density (A) The total charge 

The third Maxwell equation in integral form is:         
 

 
 (30) 

(D) Otherwise 
(C)  

    

  
    

 

 
 (B)  

    

  
    

 

 
 (A)  

    

  
    

 

 
 

The fourth Maxwell equation in integral form is:           
    

  
        

 

 
 

(31) 

(D) Otherwise (C)         
 

 
 (B)         

 

 
 (A)  

    

  
    

 

 
 

The definition of      in the previous question (31) is: ............ (32) 

(D) Otherwise (C) the electric current (B) the electric charge  (A) the electric field 

If the electric field      does not change over time, then the second summand in (31) is:    (33) 

(D) Otherwise (C)      (B) Constant (A) Zero 

The 2
nd

 Maxwell equation in integral form is:     (34) 

(D) Otherwise 
(C)         

 

 
  

    (B)         
 

 
   (A) )         

 

 
   

The following integral form          
 

 
     is called     (35) 

(D) Otherwise (C) Faraday’s Law (B) Ampere's law (A) Newton’s Law 

Which of the following represents a wave equation? (36) 

(D) Otherwise (C) 
  

  
      (B)       (A) 

   

   
       

The differential equation representing the heat equation is: …………. (37) 

(D) Otherwise (C) 
  

  
      (B)       (A) 

   

   
       

   

   
      

     represents the equation for: (38) 

(D) Otherwise (C) Motion of a projectile  (B) Heat flows a thin rod (A) Vibration of a string 

Gauss’ Theorem (or the Divergence Theorem), may be written as:             
 

 
      (39) 

(D) Otherwise (C)        
 

 
 (B)        

 

 
 (A)        

 

 
 

Stokes’ Theorem may be written as:        
 

 
 (40) 

(D) Otherwise (C)                
 

 
 (B)                

 

 
 (A)                
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Answer the Following Questions: 

(1) Einstein’s theory of relativity required a tensor of rank ……………... 

A) 1 (B) 2 (C) 0  (D) Otherwise 

(2)      rank tensor is called.   

(A) Scalar   (B) Vector (C)  Matrix   (D) Otherwise 

(3)      rank tensor is called ………. 

(A) Scalar   (B) Vector (C)  Matrix   (D) Otherwise 

(4) Which is the following quantity being scalar?  

(A) Velocity   (B) Acceleration (C)  Force   (D) Otherwise 

(5) Which is the following quantity being vector?  

(A) mass (B) Velocity (C)  Pressure   (D) Otherwise 

(6) How many components in tensor of rank n in 3D? 

      (B)    (C)    (D) Otherwise 

(7) How many ranks in      ?  

(A)1 (B)2 (C)3 (D) Otherwise 

8)          

(A)     (B)      (C)      (D) Otherwise 

(9) A tensor        is said a symmetric if it satisfies the following: 

(A)         (B)         (C)         (D) Otherwise 

(10) Kronecker delta is equal to 1 if: 

                (       (D) Otherwise 

(11)          ………………………. 

(A)      (B)     (C) zero (D) Otherwise 

(12)          ………………………. 

(A)      (B) 6 (C)zero (D) Otherwise 

(13)         ………………………… 

(A)     (B) 4 (C) zero (D) Otherwise 

(14)        ………………………. 

(A) 1 (B)2 (C)3 (D) Otherwise 
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(15)       …………………………. 

(A) zero (B) 1 (C)2 (D) Otherwise 

(16) If                      then     ……………………. 

(A)zero (B)1 (C) n (D) Otherwise 

(17) Scalar product with Kronecker delta                  
(A)         (B)         (C)         (D) Otherwise 

(18)          is a tensor in 3D of rank ……………... 

(A) 4 (B) 5 (C) 6 (D) Otherwise 

(19)          is a tensor in 3D of rank ………………... 

(A) 4 (B) 5 (C) 6 (D) Otherwise 

(20)         ……………….. 

(A) antisymmetric (B) parallel (c) symmetric (D) Otherwise 

(21)             

(A)      (B)       (C)       (D) Otherwise 

           ………………………. (22) 

(D) Otherwise (C)               (B)               (A)               

                   …………………… (23) 

(D) Otherwise (C)                (B)                (A)                

         ………………… (24) 

(D) Otherwise (C)      (B)      (A) Zero 

      …………………. (25) 

(D) Otherwise (C) B (B)     (A) Zero 

      …………………. (26) 

(D) Otherwise (C)     (B)    (A) Zero 

If                      then     ………….. (27) 

(D) Otherwise (C)     (B)   (A) Zero 

Scalar product of two orthonormal vectors may be written as: …………. (28) 

(D) Otherwise (C)   
     

      (B)   
     

    (A)   
     

    

Scalar product with Kronecker delta may be written as: …………. (29) 

(D) Otherwise (C)                (B)             (A)                

          ……………… (30) 

(D) Otherwise (C)        (B)                (A)            

         ……………………… (31) 

(D) Otherwise (C)          

               

(B)          

               

(A)                 

       

Which is the following quantity has only magnitude?  (32) 

(D) Otherwise (C) Vector   (B) tensor (A) matrix   

In the dyad the direction is expressed as the sum of …….……  components (33) 

(D) Otherwise (C) 3 (B) 2 (A) 1 

When        this case is called a …………………. (34) 
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(D) Otherwise (C) Vector (B) Cyclic permutation (A) Normal 

When        this case is called a …………………. (35) 

(D) Otherwise (C) Normal (B) Cyclic permutation (A) Vector 

Det A = …............... (36) 

(D) Otherwise (C)               (B)               (A)               

Orthorhombic is a cube such with angles in three direction all angle equal …………... 

degree 

(37) 

(D) Otherwise (C)     (B) 3   (A)     

A Tensor of such as        where           run 1 to 4 has ………………... components (38) 

(D) Otherwise       (B)    (C)    

A Tensor of such as        where           run 1 to 4 has ………………... rank (39) 

(D) Otherwise (C) 3 (B) 4 (A) 5 

The following equation    
  

       
  

           
  

       may be written in 

tensorial form as: ……….. 

(40) 

(D) Otherwise (C)    
  

       (B)    
  

       (A)    
  

       

SP00QF140001 
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Answer the following questions: (The exam in 4 pages) 

Q1. Choose the correct answer: (4 degrees for each point)  
    1. The finite difference method with truncation error of order… 

       (𝑎)𝑂(ℎ2)                       (𝑏) 𝑂(ℎ3)                     (𝑐)𝑂(ℎ4)           (d) non of these 

    2.In Runge-Kutta fourth order method  𝑘2 =. . . .. 

       (a) 0 0 1( , )h f x h y k+ +                (b) ℎ𝑓(𝑥0 +
ℎ

2
, 𝑦0 + 𝑘1)        

       (c) ℎ 𝑓(𝑥0 +
ℎ

2
, 𝑦0 +

1

2
𝑘1)                 (d) ℎ𝑓(𝑥0 +

ℎ

2
, 𝑦0 +

1

2
𝑘2) 

    3.In Runge-Kutta second order method if 𝛼1 = 0, 𝛼2 = 1, 𝛼 = 𝛽 =
1

2
 , then we have 

       ……. mehod  
       (a) Heun's                (b) Midpoint          (c) modified Euler       (d) none of these   

  If 
2 5, (0) 0, 0 1, 0.25

dy
x y x h

dx
= + =   = ,  by using Euler’s method the value of  

     4. (0.25) .....y =          

       (a) 0.2552                (b) 1.2552               (c) 2.5417                   (d) 3.8906              

     5. (0.50) .....y =          

       (a) 3.8906                (b) 2.2552               (c) 0.5417                   (d) 2.5417   

     6. (0.75) .....y =          

       (a) 3.8906                (b) 0.2552               (c) 0.38906                   (d) 3.2517   

      7. the boundary value problem has a unique solution when ….. 

       (a) 
𝜕𝑓

𝜕𝑦
(𝑥, 𝑦, 𝑦′) > 0  𝑎𝑛𝑑 

𝜕𝑓

𝜕𝑦′
(𝑥, 𝑦, 𝑦′) > 𝑀      

       (b) 
𝜕𝑓

𝜕𝑦
(𝑥, 𝑦, 𝑦′) < 0  𝑎𝑛𝑑 

𝜕𝑓

𝜕𝑦′
(𝑥, 𝑦, 𝑦′) ≤ 𝑀               

       (c) 
𝜕𝑓

𝜕𝑦
(𝑥, 𝑦, 𝑦′) > 0  𝑎𝑛𝑑 

𝜕𝑓

𝜕𝑦′
(𝑥, 𝑦, 𝑦′) ≤ 𝑀                   (d) None of these   

     8. The second order Runga-kutta formula is 

          (a) Euler’s method                                     (b) Newton’s method 

          (c) Modified euler’s method                      (d) none  
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      If  
2 , (0) 0

dy
x y y

dx
= + = , by Picard method iteration after first iteration,     

        9. (0.1) .....y =  

            (a) 0.0250                 (b)  0.0050             (c)  0.0080             (d)   1.0352     

        10. (0.2) .....y =  

            (a) 0.250                   (b)  0.0050             (c)  0.1020             (d)   0.020     

        11. If 2( , ) 1 ( ) and D= {( , );0 2, 1 1} f x y x y x y x y= +   −   satisfies Lipschitz with 

                 Lipschitz constant L = ……….. 

             (a) 2                          (b)  3                     (c)  -1                     (d)   4 

    If  
𝑑𝑦

𝑑𝑥
= 𝑒𝑥 , 𝑦(0) = 1, ℎ = 0.5,   0 ≤ 𝑥 ≤ 1,  then, by using  Midpoint method, we have 

         12.    𝑖 = 0   𝑎𝑛𝑑   𝑘2 = ⋯   

             (a) 0.6420                 (b)  1.6420            (c)  2.0642              (d)   0.0642   

         13. 𝑖 = 0    and   𝑦(0.5) = ⋯   

             (a) 0.6420                (b)  1.6487            (c)  1.0642              (d)   2.0642   

         14. 𝑖 = 1    and   𝑦(1.0) = ⋯   

             (a) 1.7183                (b)  0.6487            (c)  2.7183              (d)   2.0642   

         15. Fit the straight line to the following data. 

X 1 2 3 4 5 

y 1 2 3 5 5 

  

              (a) 𝑦 = 𝑥                   (b)  𝑦 = 𝑥 + 1       (c)  𝑦 = 2𝑥             (d)   𝑦 = 2𝑥 + 1   

           16.  If the equation 𝑦 = 𝑎 𝑒𝑏 𝑥  can be written in linear form 𝑌 = 𝐴 + 𝐵 𝑋 , what are Y, X, 

                 A, B?  
              (a) 𝑌 = 𝑙𝑜𝑔𝑦, 𝐴 = 𝑙𝑜𝑔𝑎, 𝐵 = 𝑏 𝑎𝑛𝑑 𝑋 = 𝑥        (b)  𝑌 = 𝑦, 𝐴 =  𝑎, 𝐵 = 𝑏 𝑎𝑛𝑑 𝑋 = 𝑥        
               (c)  𝑌 = 𝑦, 𝐴 = 𝑎, 𝐵 = 𝑙𝑜𝑔𝑏 𝑎𝑛𝑑 𝑋 = 𝑙𝑜𝑔𝑥          (d) 𝑌 =  𝑙𝑜𝑔𝑦, 𝐴 =  𝑎, 𝐵 = 𝑙𝑜𝑔𝑏 𝑎𝑛𝑑 𝑋 = 𝑥 

     For data given below find ∑xi2yi . 

X 0 1 2 3 4 

Y 1 0 3 10 21 

        17. 
2 ...i ix y =              

            (a) 435                       (b)  436                  (c)  437                  (d)   438   

        18. If the normal equations for a straight line 𝑦 = 𝑎𝑥 + 𝑏 are 26 = 4𝑎 + 6b and 

              34 = 6𝑎 + 4𝑏 then fit the above straight line is  
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          (a) 𝑦 = 5𝑥 − 𝑏             (b)  𝑦 = 5𝑥 + 𝑏        (c) 𝑦 = 𝑥 + 5𝑏      (d) 𝑦 = 𝑥 − 5𝑏   

     19. The first two steps of the fourth-order Runge-Kutta method use……  

          (a) Euler methods                                   (b) Forward Euler method 

          (c) Backward Euler method                   (d) Explicit Euler method 

     A natural cubic spline S  on [0, 2] is defined by  

 
          Then, 

       20.  .....b =   

           (a) -3                       (b)  1                 (c)  -1                  (d)   None of these 

       21. .....c =    

            (a) -3                       (b)  1                 (c)  -1                  (d)   None of these 

       22. .....d =    

            (a) -3                       (b)  2                 (c)  -2                  (d)   None of these 

       23. Rewrite the differential equation 𝑦′′ − 2 𝑦′ + 4𝑦 = 𝑡 𝑒2𝑡 as a system of two  

            first-order differential equations as follows 

(a) 
/ / / 2

1 2 2 1 2, 4 2 tu u u u u t e= = − + +          (b) 
/ / 2

1 2 2 1 2, 4 2 tu u u u u t e= = − + +  

(c)  
/ /

1 2 2 1 2, 4u u u u u t= = − + +                (d) 
/ / 2

1 2 2 2, 2 tu u u u t e= = +  

     24. Which is correct in shooting method to convert BVP into IVP  

(a) 1y u=  and 
/

2y u=                                 (b) 
/ / /

2y u=   

(c)  Both a and b                                             (d) 2y u=  and 
/

2y u=   

      25. In Heun’s method of Runge-Kutta of order 2 Methods the formula of 1 .....iy + =  

(a)  1 2

1 3

4 4
iy k k+ +          (b) 

1 2

1
( )

2
iy k k+ +         (c)  2iy k+             (d) 1 2iy k k+ +  

 

 Q2. Put () or (X) signs in as appropriate?             [4 degrees for each point] 

      (1) When the free boundary conditions occur, the spline is called a natural spline ?     (       )    

      (2) The local truncation error of the Runge-Kutta fourth method is 𝑂(ℎ4).                   (       ) 

      (3) In midpoint method 𝛼 = 1 .                                                                                       (       ) 

      (4) For first-degree splines, the slope of the spline may change abruptly at the knots?  (       ) 

      (5) The local error of the Modified Euler method is 𝑂(ℎ3).                                            (      )  

      (6) In Runge kutta second order method if 𝛼2 = 1/4 , 𝛽2 = 3/4 , 𝛼 =  𝛽 = 2/3,  

           then we have Modified Euler method.                                                                        (      ) 

      (7) The shooting method is used to transformation IVP to BVP.                                    (      ) 

      (8) In cubic spline interpolation,  the first and the second derivatives of the splines are 
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          continuous at the interior data points.                                                                          (       ) 

     (9) If 
/ , (0) 1y x y y= + = ,  by using Picard method, after second approximation 

           

3
2

2 1
6

x
y x x= + + +                                                                                                     (     ) 

     Apply Runge-Kutta fourth order method to approximate value of y  when 

          0.2h =  given that 
/ , (0) 1y x y y= + =  , then 

      (10)  1 0.2000k =                                                                                                              (       )  

      (11)  2 2.2000k =                                                                                                             (        )  

      (12)  3 0.2440k =                                                                                                              (       ) 

      (13)  4 1.4288k =                                                                                                              (       )   

      (14)   1.2428y =                                                                                                              (       )  

      (15)  The boundary value problem 
/ / /sin 0, 1 2, (1) (2) 0xyy e y x y y−+ + =   = =  

               has not a unique solution.                                                                                        (      ) 
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