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I) Verify the following formulas
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II) Evaluate the following integrals
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I) Find F(s) of the following functions:

f(t) =  e-2.7t [cos(9.2t + 3)] +
2

3

-k /4tke

t
 +

2-k /4te
t

f(t) =  U(t-3)[ -e5t +2+ 3t2] + 5sin(5t+8) U(t- )

f(t) = t sin3tcosh2t +4sin23t

II) Find inverse Laplace of the following functions:

F(s) =
-s -3s42-3se e

s(s +1)
 +

3 2

3 2
s +9s +6s +3
s +5s + 4s +6

F(s) =
2

2 2
5s +8s -5

s (s + 2s +5)
+ 3

9s + 4
(s +3)

F(s) = 3 2
25

s (s + 4s +5)
+ 2

9s + 4
(s -3) 6

III) Solve the following differential equations using Laplace:

y`` + 2y` - 3y = U(t-2)(t-1), y(0) = 1, y`(0) = -1

y``+ y = f(t), y ( ) =  , y` ( ) = 2- 2 , where f(t) is given by

indicated graph  f(t)

                         2

1 t
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1) f(t) =
, t 0

(t - , 0 t









  
   

,  with f(t) = f(t + 2 π). Show how to use

this Fourier series to compute the sum 2
n 1

1
n




 .

2) f(x) =
/ 2 x, x 0
/ 2 x, 0 x





   
    

. Expand in Fourier series and then

deduce the sum 4 4 4
1 1 1 ....
3 5 7
  

3) Let the 2 π periodic function f (x) be specified on the interval (-π, π)
by f (x) = x2.

(a) Determine the coefficients {ck} and {dk} in the Fourier Series

expansion f(x) = k k
k 1 k 1

c coskx d sin kx
 

 
  , then determine the

value of 4
k 1

1
k




 .

4) Let f(x) be a function of period 2 π such that f(x) =
x, 0 x

, x




  
   

,

Sketch a graph of f(x) in the interval −2 π < x < 2 π and find the sum

of 1- 1 1 1 ....
5 73

                   and               1+ 2 2 2
1 1 1 ....
3 5 7
  
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5) Solve the following integral equations

a)
0

f (x) sin( x) dx


  =
1 0
2 1

2







  
   

  

b)
0

f (x) cos( x) dx


 = 1- 0 <1
0 1




  
 

6) Expand in half range cosine (cosine harmonic) the functions

a) f(x) = sinx  , 0<x<   , b) f(x) = x , 0< x< 1, c) f(x) = ex, 0<x< 

d) f(x) = x ( -x) , 0 < x <  ,  then deduce the sum
n 1

2
n 1

( 1)
n







7) Expand in half range sine (sine harmonic) the following functions

a) f(x) = x2 0< x< 2  ,  b) f(x) = cosx 0<x<  ,

c) f(x) = x ( -x) , 0 < x <  ,  then deduce the sum 3
n 1

1
(2n -1)






8) Expand Problems in 6 and 7 in odd harmonic and in Even harmonic

9) Expand in complex Fourier

a) f(x) = ex, -<x<  , b) f(x) = x , -1<x< 1
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10) Expand the function f(x) = x , 0 < x < T in
a) Fourier cosine
b) Odd harmonic
c) Even Cosine harmonic

11) Find Fourier transforms of the following functions

a) f(x) =
21- x , x

0 , x





 
  

, then evaluate 3
0

xcosx - sinx( ) cos(x/2) dx
x





b) f(x) =
1 0 x < a

1 a x < 0
0 x a








  

  
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1) Evaluate the following integrals

1-
c

f(z) dz , where c is the curve y = x3 from -1-i to 1+i

f(z)=
1 y 0
4y y 0







2-
c
(z + z )dz , where c is the path from z = 0 to z = 1+2i consisting of

line segment from z = 0 to z = 1 together with the line segment from

z = 1 to z = 1+2i.

3- 2
(2,3)

(-1,0)

(3x 3y) dx + (3x -4y) dy , along the path y2 – 2x2y+x4 -1 = 0

4- Find the harmonic conjugate for the following:

a) u(x,y) = x2 - y2 + y                b) v(x,y) =  2xy + 3y

5- If f(z) = excos(ay) + i exsin(y-b) is differentiable at every point, then

find a and b.

6- 2
c

cos(z) dz
z 6z +5  where c is the circle ǀzǀ = 4.

7-
3

2c

z 5z +7 dz
(z -i)


      c: ǀ z-2ǀ + ǀ z+2ǀ = 6

9- 3
c

dz
(z -4)             c: x = 3cost , y = 2sint



Student Name: Section:

12



Student Name: Section:

13



Student Name: Section:

14

Sheet 5

1- Use Picard’s method up to third approximation the following

differential equation    y`` = x3 (y`+ y ) , y(0) = 1 , y`(0) = ½

2- Find y(0.3) for  the D.E.    y` = 3x+ y2 , y (0) = 1 using Euler

method, h=0.1.

3- Solve the following differential equation y` = x2- y2 , y (0) = 0,

using Taylor method

4-   (1,3) , (5,-7) , (-13,4) , (2,47) , (-6,15)

Find Lagrange interpolating polynomial that fit the above data.

5-Construct Newton interpolation polynomial satisfy the following

data

   x 3.5 3.55 3.6 3.65 3.7

y 33.115 34.413 36.598 38.475 40.447

6- Solve the linear system by Gauss-Seidel Method

a)  x +4y+z=2, 4x+y+z = 5, x+y+4z =3

b) x+y+5z=3, 6x-2y+2z = 5, 3x+9y+4z =11
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