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1- Double Integral 

(1)Find the following integrals : 

 i   (12x y)
2

0

1

0

dx dy                      ii   (12 x3y)
2

0

1

0

dy dx                   iii   (x + ey )
x

0

1

0

dy dx 

 iv   (2x y)
2y

0

1

0

dx dy                     v   ( x3 − y)
x

0

2

1

dy dx                    vi   
x

y

x

1

2

1

 dy dx 

(2)Find the following integrals: 

 i    x2 + y2
 1−x2

0

1

0

 dy dx      ii    x2 + y2
 1−x2

0

1

−1

 dy dx      iii    x2 + y2
 1−x2

− 1−x2

1

0

 dy dx   

 iv   
dx dy

 x2 + y2

 1−y2

0

1

0

              v   
x y

 x2 + y2

 1−y2

0

1

0

 dx dy      vi   
x + y

 x2 + y2

 4−x2

0

2

0

 dy dx   

(3)Find the following integrals: 

 i    x2 + y2

D

 dx dy                   ii   
ln(x2 + y2)

x2 + y2

D

 dx dy                  iii   
sin(x2 + y2)

x2 + y2

D

 dx dy 

Where  D is the region between the two circles :   x2 + y2 = 1,   x2 + y2 = 4. 

 

 

2- Special Functions 

Find the following integrals: 

(1) e− x
∞

0

dx (2) e−x4
∞

0

dx (3) x2 (− ln x)4
1

0

dx 

(4) x5e−2x2
∞

0

dx (5) e4x−x2
∞

2

dx (6)  e−x2+6x
∞

3

dx 

(7)  1 − x33
1

0

dx (8) x (27 − x3)
1
3

3

0

dx (9) sec x .  tan x

π
2

0

dx 

(10) (x − 3)4 4 − y
4

3

dy (11) z (16 − z4)
1
4

2

0

dz (12) sin t .  tan t

π
2

0

dt 

 (13)Express   𝐽4 (𝑥)𝑑𝑥        in terms of   𝐽0 (𝑥)𝑑𝑥 

 (14)Express   𝑥. 𝐽1 (𝑥)𝑑𝑥    in terms of   𝐽0 (𝑥)𝑑𝑥 

 (15)Express   𝑥2. 𝐽0 (𝑥)𝑑𝑥  in terms of   𝐽0 (𝑥)𝑑𝑥 



Sheet Math IV                                       2020                                      Dr. Mohamed Eid                                                         

 2 

 

 (16)Show that  𝐽5

2

 𝑥 =  
2

𝜋𝑥
[ 

3

𝑥2
− 1 sin 𝑥 −

3

𝑥
cos 𝑥] 

 (17)Show that  𝐽5

2

 𝑥 =  
2

𝜋𝑥
[

3

𝑥
sin 𝑥 +  

3

𝑥2
− 1 cos 𝑥] 

(18)Find the integrals:  𝑖  𝑥2𝐽0
1

0
𝑑𝑥                𝑖𝑖  𝑥2𝐽1

2

1
𝑑𝑥          (𝑖𝑖𝑖)  𝑥3𝐽3

1

0
𝑑𝑥 

 

 

    3- Partial Differential Equations (PDE) 

(1)Solve the following  PDE : 

(i) x y3 2u 0u u                               (ii) x y3 4u 02u u    

(iii) x y 4uu u                                    (iv) x y 3x 02u u    

(v) x y3 4 5u 10yu u                         (vi) x y3 10u 54u u    

(2)Find the solution of each of the following PDE : 

    (i) x y3 u 02u u   ,         u(x,0) = 4 

    (ii) x yu u u3 0   ,      5x 3xu(x,0) 2 3e e   

    (iii) 0uuu3 yx  ,    5yu(0,y) 3e  

    (iv) 0uuu2 yx  ,    2xu(x,0) 4e  

(3)Classify and solve the following PDE :   

(i) xx xy yy5 6 0u u u                      (ii) 2x 3y
xx xy yy5u u u e     

(iii) xx xy yy2 3 0u u u                   (iv) 3x y
xx xy yy5 6u u u e     

(v) xx x 2u 0u u                   (vi) yy y5 6u 0u u    

(vii) 3x
xx x 2uu u e                   (viii) 2y

yy y4 4uu u e    

(iv) 2
xx xy yy4 4 xyu u u                (x) xx xy4 cos(2x 3y)u u    

(xi) 2
xx yy3 3x yu u                    (xii) xx xy4 sin(4x y)u u    

  

(4)Solve the following PDE : 

(i) xx xy yy x y2 2 5u 0u u u u u       (ii) xx xy yy x y3 2 6u 0u u u u u       

    (iii) xx xy x y4 4 u 0u u u u      (iv) xx yy y9 2 4u 0u u u     
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(5)Solve the following wave equations :  

(i)  xx tt4u u ,    0  x  3 

       B.C:  u(0, t) = u(3, t) = 0 

       I.C:   u(x, 0) = 5,  t(x,0) xu     

(ii)   xx tt9u u ,    0  x  2 

         B.C:  u(0, t) = u(2, t) = 0 

         I.C:   u(x,0) = x – 1,  t(x,0) 4xu   

(iii) xx tt25u u ,    0  x  3 

        B.C:  u(0, t) = u(3, t) = 0 

        I.C:   u(x, 0) = x + 1,  t(x,0) xu   

(iv)  xx tt94u u ,    0  x  3 

         B.C:  u(0, t) = u(3, t) = 0 

         I.C:   u(x, 0) = x,  t(x,0) xu   

(v)  xx tt9u u ,    0  x  π  

        B.C:  u(0, t) = u( π , t) = 0 

        I.C:   u(x, 0) = sin x,  t(x,0) xu   

(v)   xx tt49u u ,    0  x  π  

         B.C:  u(0, t) = u( π , t) = 0 

         I.C:   u(x, 0) = cos x,  t(x,0) 2xu   

(6)Solve the following heat equations :  

(i)    ut = uxx  ,        0  x  1 , t  0.     

     B.C:    u(0, t) = u(1, t) = 0,    t  0     

     I.C :    u(x, 0) = x + 1,    0  x  1.   

(ii)    4ut = uxx  ,        0  x  2 , t  0.     

     B.C:    u(0, t) = u(2, t) = 0,    t  0     

     I.C :    u(x, 0) = x – 1,    0  x  2.   

(iii)    4ut = 9uxx  ,        0  x  1 , t  0.     

     B.C:    u(0, t) = u(1, t) = 0,    t  0     

     I.C :    u(x, 0) = x + 2,    0  x  1.   

(iv)    ut = 16uxx  ,        0  x  4 , t  0.     

     B.C:    u(0, t) = u(1, t) = 0,    t  0     

     I.C :    u(x, 0) = 2x,    0  x  4.   

(v)    ut = 9uxx  ,        0  x  π , t  0.     

     B.C:    u(0, t) = u(π, t) = 0,    t  0     

     I.C :    u(x, 0) = sin x,    0  x  π.   

(vi)    ut = uxx  ,        0  x  π/2 , t  0.     

     B.C:    u(0, t) = u(π/2, t) = 0,    t  0     

     I.C :    u(x, 0) = cos x,    0  x  π/2.   

(7)Solve the following Laplace equations :  

(i)  uxx + uyy = 0,  0  x  1 , 0 < y < 1. 

     B.C:    u(0, y) = u(1, y) = 0.     

     I.C :    u(x, 0) = x,    u(x, 1) = 0.      

(ii)  uxx + uyy = 0,  0  x  2 , 0 < y < 1. 

     B.C:    u(0, y) = u(2, y) = 0.     

     I.C :    u(x, 0) = x,    u(x, 1) = x.      

(iii)  uxx + uyy = 0,  0  x  2 , 0 < y < 4. 

     B.C:    u(0, y) = u(2, y) = 0.     

     I.C :    u(x, 0) = x + 1,    u(x, 4) = 0.      

(iv)  uxx + uyy = 0,  0  x  1 , 0 < y < 2. 

     B.C:    u(0, y) = u(1, y) = 0.     

     I.C :    u(x, 0) = x,    u(x, 2) = x + 2.      
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(8)By Laplace transform, solve the following PDE :    

   (i)   ux + ut = x ,        u 0, t = 0, t ≥ 0,   u x, 0 = 0, x ≥ 0.  

   (ii)   uxx + ut = et  ,    u 0, t = 0, t ≥ 0,   u x, 0 = 0, x ≥ 0.  

   (iii)   ux + utt = t ,     u 0, t = 0, t ≥ 0,   u x, 0 = ut(x, 0) = 1, x ≥ 0.  

   (iv)   uxx + utt = 1 ,   u 0, t = 0, t ≥ 0,   u x, 0 = ut(x, 0) = 0, x ≥ 0.  

(9)Solve the following initial boundary value problems :    

   (i)   uyy + uy = 0 ,     u x, 0 = f(x),   ux x, 0 = g(x).  

   (ii)   uxx + ux = 0 ,    u 0, y = sin y,   uy 0, y = ey .  
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        4- Probability and Statistics   

(1) Find  x , σ  from the data : 

xi 2 3 4 5 6 7 8 9 10 

fi 3 5 8 12 15 11 9 6 4 

 

(2) Find  x , σ  from the data : 

xi 1 2 3 4 5 6 7 8 9 10 

fi 3 5 8 12 15 11 9 6 4 2 

 

(3) Write the table of frequency and find  x , σ  from the data : 

        2, 2, 3, 4, 4, 4, 5, 5, 7, 7, 7, 7, 10, 10, 10 

(4) Write the table of frequency and find  x , σ  from the data : 

        3, 3, 3, 4, 4, 5, 5, 5, 6, 6, 7, 7, 7, 10, 10, 10, 10, 10. 

(5)Find the regression line of  y  on x  and the regression line of  x  on  y of the 

following data. Also, find  𝑥, 𝑦, 𝜎𝑥 , 𝜎𝑦 , 𝑐𝑜𝑣(𝑥, 𝑦) and the correlation coefficient r. 

    (i) (2, 3), (4, 4), (6, 7), (8, 9), (10, 12) 

    (ii) (1, 2), (2, 3), (3, 5), (4, 8), (5, 9) 

    (iii) (1, 2), (1.5, 3), (2, 4.4), (2.5, 6), (3, 8) 

    (iv) (0.2, 1.4), (0.4, 2), (0.6, 2.5), (0.8, 3), (1, 4) 

    (v) (10, 1), (20, 3), (30, 4), (40, 5), (50, 8) 

(6)Find the curves  y = a + b ln x , y = aebx  , y = a bx   and find the correlation 

coefficient r of each curve from the following data: 

   (i) (2, 3), (4, 4), (6, 7), (8, 9), (10, 12) 

    (ii) (1, 2), (2, 3), (3, 5), (4, 8), (5, 9) 

    (iii) (1, 2), (1.5, 3), (2, 4.4), (2.5, 6), (3, 8) 

    (iv) (0.2, 1.4), (0.4, 2), (0.6, 2.5), (0.8, 3), (1, 4) 

    (v) (10, 1), (20, 3), (30, 4), (40, 5), (50, 8) 

(7) By Baye’s theorem, find  𝑃 𝐴1 𝐴  ,   𝑃 𝐴2 𝐴  ,   𝑃 𝐴3 𝐴  , the sample space,   

   𝑆 = {3, 4, 5, 6, 7, 8, 9},  𝐴 = {3, 5, 8, 9},   𝐴1 = {3, 4}, 𝐴2 = {5, 6},  𝐴3 = {7, 8, 9}.  
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(8) By Baye’s theorem, find  𝑃 𝐴1 𝐴  ,   𝑃 𝐴2 𝐴  ,   𝑃 𝐴3 𝐴  , the sample space 

   𝑆 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑔},  𝐴 = {𝑏, 𝑐, 𝑒, 𝑔},  𝐴1 = {𝑎, 𝑏},  𝐴2 = {𝑐},  𝐴3 = {𝑑, 𝑒, 𝑔}.  

(9)A box contains 10 balls, 4 red and 6 white. At random, one ball is selected with 

replacement. Find the probability that: 

   (a)The two selected balls are white. 

   (b)The second selection is white where the first is red. 

   (c)The second selected ball is white. 

(10)A box contains 10 balls, 4 red and 6 white. At random, one ball is selected 

without replacement. Find the probability that: 

   (a)The two selected balls are white. 

   (b)The second selection is white where the first is red. 

   (c)The second selected ball is white. 

(11) Write the table of frequency and the Pdf of the data : 

    (a) 2, 2, 3, 4, 4, 4, 5, 5, 7, 7, 7, 7, 10, 10, 10 

    (b) 3, 3, 3, 4, 4, 5, 5, 5, 6, 6, 7, 7, 7, 10, 10, 10, 10, 10. 

(12)From the following discrete function Pdf : 

𝑥 𝑥 < 1 1 2 3 4 5 𝑥 > 5 

𝑓 𝑥  0 0.1 0.3 0.3 0.2 0.1 0 

  

  Find: (a) F(x)                        (b) 𝑃 𝑥 < 2              (c) 𝑃 1 < 𝑥 ≤ 4  

           (d) 𝑃 𝑥 ≤ 3                 (e) 𝑃 𝑥 < 4               (f) 𝑃 1 ≤ 𝑥 ≤ 4  

(13)If  x  is random variable with discrete Pdf  given by : 

𝑥 𝑥 < 1 1 2 3 4 𝑥 > 4 

𝑓 𝑥  0 0.1 0.4 0.3 0.2 0 

  

Find:(a) F(x)                            (b) 𝑃 𝑥 < 2               (c) 𝑃 1 < 𝑥 < 3  

        (d) 𝑃 𝑥 < 2                     (e) 𝑃 𝑥 < 3               (f) 𝑃 1 ≤ 𝑥 ≤ 3  

(14)A box contains 12 balls, 5 red and 7 white. At random, four balls are selected 

simultaneously. If  x is the number of red balls, find the Pdf  f(x). 
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(15)A box contains 15 balls, 4 red and 5 white and 6 blue. At random, three balls are 

selected simultaneously. If  x is the number of red balls, find the Pdf  f(x). 

(16)A box contains 15 balls, 2 red and 5 white and 8 blue. At random, three balls are 

selected simultaneously. If  x is the number of red balls, find the Pdf  f(x). 

(17)Show that the function :  𝑓 𝑥 = 2𝑒−2𝑥 ,   0 ≤ 𝑥 < ∞  is Pdf. 

(18)If the following function is Pdf :  𝑓 𝑥 =  
𝑐 𝑒−2𝑥 ,   𝑥 ≥ 0
0,           𝑥 < 0

    

Find : (a)The value of c                         (b) F(x) 

          (c) 𝑃 𝑥 ≤ 2                                (d) 𝑃 𝑥 > 2  

          (e) 𝑃 1 ≤ 𝑥 ≤ 3                         (f) 𝑃 𝑥 ≥ 0  

(19)If the following function is Pdf :  𝑓 𝑥 =  
𝑥,                   0 ≤ 𝑥 ≤ 1
𝑐 3 − 𝑥 ,      1 < 𝑥 ≤ 3
0,                   𝑜𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒

  

Find : (a)The value of c                        (b) F(x) 

          (c) 𝑃 𝑥 ≤ 0.5                             (d) 𝑃 𝑥 > 1  

          (e) 𝑃 0.5 ≤ 𝑥 ≤ 2                      (f) 𝑃 𝑥 ≥ 2  

(20)If  𝑓 𝑥 = 3𝑒−3𝑥 ,   𝑥 ≥ 0  is Pdf of a random variable x. Find E(x).   

(21)If 𝑓 𝑥 =
5

2
𝑥4, −1 ≤ 𝑥 ≤ 1  is Pdf  of a random variable x. Find E(x)  

(22)If the following function is Pdf :  𝑓 𝑥 =  
𝑐 1 − 𝑥 ,    0 ≤ 𝑥 ≤ 1
0,                  𝑜𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒

  

  Find : (a) c                     (b) F(x)                     (c) μx , vx , σx   

(23)If  x  is random variable of discrete Pdf : 

𝑥 𝑥 < 1 1 2 3 4 5 6 𝑥 > 6 

𝑓 𝑥  0 0.12 0.18 0.25 0.2 0.15 0.10 0 

  Find  𝜇, V, σ  

(24)If  x  is random variable of discrete Pdf : 

𝑥 𝑥 < 2 2 6 8 10 𝑥 > 10 

𝑓 𝑥  0 0.2 0.35 0.3 0.15 0 

  Find  𝜇, V, σ  
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(25)From the data, find  𝑐𝑜𝑣 𝑥, 𝑦   and  𝑟. 

𝑥𝑖  2 3 5 7 9 9 11 14 

𝑦𝑖  5 6 8 11 12 14 14 5 

 

(26)From the data, find  𝑐𝑜𝑣 𝑥, 𝑦   and  𝑟. 

𝑥𝑖  2 3 5 7 8 9 10 

𝑦𝑖  5 6 8 11 12 13 15 

 

(27)If  x and y are random variables with join Pdf: 

    𝑓 𝑥, 𝑦 =
1

42
(𝑥 + 2𝑦),  𝑥 = 1,2,3  𝑎𝑛𝑑  𝑦 = 1,3,4.  

Write the table of the Pdf and find  P x = 1, y = 3 , P x ≤ 2, y ≤ 3 ,  

     P x ≥ 1, y ≤ 2 ,   μx ,   μy ,   Vx ,   Vy ,   σx ,   σy ,   cov x, y  and  r. 

(28)If  x and y are random variables with join Pdf: 

    𝑓 𝑥, 𝑦 =
2

55
 𝑥 + 𝑦2 , 𝑥 = 0,1,2  𝑎𝑛𝑑 𝑦 = 1,1.5,2  

Write the table of the Pdf and find P x = 1, y = 1 , P x < 2, y ≤ 1 , 

 P x ≤ 2, y ≤ 1 , P x ≥ 1, y ≤ 1.5  , μx , μy , Vx , Vy , σx , σy , cov x, y  and  r. 

(29)If 𝑓 𝑥 = 2𝑒−2𝑥 , 𝑥 ≥ 0 is Pdf.  

    Find 𝑀𝑥(𝑡) and  𝑚0 , 𝑚1, 𝑚2, 𝑚4,  𝜇0 ,   𝜇1,   𝜇2 

(30)If 𝑓 𝑥 = 𝑥2𝑒−𝑥 , 𝑥 ≥ 0 is Pdf.  

    Find 𝑀𝑥(𝑡) and  𝑚0 , 𝑚1, 𝑚2, 𝑚3,  𝜇0 ,   𝜇1,   𝜇2 

(31)If  x  is random variable with discrete Pdf given by : 

𝑥 𝑥 < 2 2 3 4 5 𝑥 > 5 

𝑓 𝑥  0 0.1 0.3 0.4 0.2 0 

  

    Find  𝑚0 , 𝑚1, 𝑚2 , 𝜇0,   𝜇1,   𝜇2. 

(32)A box contains 8 balls, 3 are red and 5 are white. At random, two  

   balls are drawn. If  x is the number of red balls. Find  

  (i)The Pdf  𝑓 𝑥 .                      (ii)The probability distribution  𝐹 𝑥  

  (iii)Find  𝑚0, 𝑚1, 𝑚2, 𝑉, 𝜎. 
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(33)A box contains 9 balls, 3 are red and 6 are white. At random, three balls are 

drawn. If  x is the number of red balls. Find  

  (i)The Pdf  𝑓 𝑥 .                        (ii)The probability distribution  𝐹 𝑥  

  (iii)Find  𝑚0, 𝑚1, 𝑚2, 𝑉, 𝜎. 

(34)Find the value of  c  such that  𝑓 𝑥 =  
𝑐 1 − 𝑥 ,    0 ≤ 𝑥 ≤ 1
0,                  𝑜𝑡𝑕𝑒𝑟𝑤𝑖𝑠𝑒

  

   is Pdf. Also, 𝑀𝑥 𝑡 ,  𝜇  𝑎𝑛𝑑  𝑉. 

(35)If  x and y are random variables with join Pdf  𝑓 𝑥, 𝑦 = 𝑒−𝑥−𝑦 ,   

    𝑥, 𝑦 ≥ 0. Find μx , μy , Vx , Vy , σx , σy  and  cov x, y . 

(36)If  x and y are random variables with join Pdf  𝑓 𝑥, 𝑦 = 2𝑒−2𝑥−𝑦 ,   

    𝑥, 𝑦 ≥ 0. Find μx , μy , Vx , Vy , σx , σy  and  cov x, y . 

(37)If  x and y are random variables with join Pdf  𝑓 𝑥, 𝑦 = 4𝑥𝑦,   

    0 ≤  𝑥, 𝑦 ≤ 1. Find μx , μy , Vx , Vy , σx , σy  and  cov x, y . 

(38)In rolling a dice 5 times. Find the probability of appearing number 6 at least 3 times. 

(39)If the probability of producing a defective screw is p = 0.02.  

      Find the probability that a lot of 100 screw contains more than 3 defectives. 

(40)Three coins are tossed simultaneously and x is the number of heads. Find the 

probabilities, head = H  and tail = T : 

   (a) No H appear                             (b) One H appears 

   (c) At least one H appears             (d) Not more than three H appear 

(41)From the table of normal distribution. Find 

   (a) 𝑃 𝑥 ≤ 1.5               (b) 𝑃 𝑥 < 2.8                (c) 𝑃 1 < 𝑥 ≤ 4  

   (d) 𝑃 𝑥 ≥ 2                 (e) 𝑃 𝑥 > 2.8                 (f) 𝑃 3 ≤ 𝑥 ≤ 5  

(42)From the normal distribution, 𝜇 = 0.5  𝑎𝑛𝑑  𝜎 = 1. Find 

  (a) 𝑃 𝑥 ≤ 2                   (b) 𝑃 𝑥 < 2.44               (c) 𝑃 1 ≤ 𝑥 ≤ 1.8  

  (d) 𝑃 𝑥 ≥ 1                   (e) 𝑃 𝑥 > 2                      (f) 𝑃 2 ≤ 𝑥 ≤ 3  

(43)From the normal distribution, 𝜇 = 4  𝑎𝑛𝑑  𝜎 = 0.3 

   Find : (a) the value of  k such that  𝑃 𝑥 ≤ 𝑘 = 0.96 

             (b) the value of  k such that  𝑃 𝑥 ≥ 𝑘 = 0.02 
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(44)In a production of iron rods, if the diameter x is normally  distributed with   

𝜇 = 2  𝑎𝑛𝑑  𝜎 = 0.002. 

Find : (a) the percentage of defectives with tolerance limits  2 ± 0.01 

          (b) the tolerance limits  to allow defectives  0.03. 

(45)From Gamma distribution, when n = 2, find  𝜇, 𝑉, 𝜎 and 

    (a) 𝑃 𝑥 ≤ 0.5               (b)𝑃 𝑥 < 1                       (c) 𝑃 𝑥 ≤ 2  

    (d) 𝑃 𝑥 ≤ 8                  (e) 𝑃 𝑥 > 2                      (f) 𝑃 𝑥 ≥ 5  

(46)From Gamma distribution, when n = 3, find  𝜇, 𝑉, 𝜎 and 

    (a) 𝑃 𝑥 ≤ 0.25              (b)𝑃 𝑥 < 1.5                    (c) 𝑃 𝑥 ≤ 3  

    (d) 𝑃 𝑥 ≥ 2                   (e) 𝑃 𝑥 > 5                      (f) 𝑃 𝑥 ≥ 8  

(47)From Beta distribution, when  m = 4, n = 3, find  𝜇, 𝑉, 𝜎 and 

   (a) 𝑃 𝑥 ≤ 0.2                 (b) 𝑃 𝑥 < 0.5                    (c) 𝑃 𝑥 ≤ 0.9  

   (d) 𝑃 𝑥 ≤ 1                    (d) 𝑃 𝑥 > 0.5                    (d) 𝑃 𝑥 ≥ 0.8  

(48)From Beta distribution, when  m = 2, n = 3, find  𝜇, 𝑉, 𝜎 and 

   (a) 𝑃 𝑥 ≤ 0.1                 (b) 𝑃 𝑥 < 0.8                    (c) 𝑃 𝑥 ≤ 0.9  

   (d) 𝑃 𝑥 ≥ 0.2                 (d) 𝑃 𝑥 > 0.5                    (d) 𝑃 𝑥 ≥ 0.7  
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