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Answer all questions : 

question ( 1 ) : 

Using Gamma and Beta functions, evaluate the 

following integrals 

1.   x10e−xdx∞
0  

......................................................................................

......................................................................................

...................................................................................... 

2.   𝑠𝑖𝑛 5x 𝑐𝑜𝑠 3x dx
𝜋

2

0
 

....................................................................................

....................................................................................

....................................................................................

....................................................................................

....................................................................................

.................................................................................... 

3.  𝑒 2x  (1 − 𝑒 x)
1

2 dx
0

−∞
 

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

 

 

 

 

 

 

 

 

 

 

 

 

4. Find  Β(3, 
3

2
) 

........................................................................

........................................................................

........................................................................

........................................................................

........................................................................

........................................................................

........................................................................

........................................................................ 

Prove that   

5.          Β(m, 𝑛)= Β(n, 𝑚) 

 

 

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

.................................................................................

................................................................................. 
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question ( 2 ) : 

Prove that  

L(e at f(t)) = f(s − a) 

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

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

........................................................................................

........................................................................................

........................................................................................

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

…………………………………………………………

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

........................................................................................

........................................................................................

........................................................................................

........................................................................................ 

 

1. Prove that by using Derivative 

L(sin𝑎𝑡) = 
𝑎

𝑠2+𝑎2 

 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

..................................................................................... 

 

 

2. Find  

L(sinh7 𝑡 + cos 4𝑡) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................  

L(𝑒−4𝑡 + 7) 

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

L(cosh 
𝑡

3
 +cos 2𝑡 ) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

...................................................................................... 

L(𝑒−3𝑡  sin5t) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

...................................................................................... 

L( 
𝑒2𝑡

𝑡
 ) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 
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question ( 3 ) : 

1. Find  

𝐿−1
(

1 

𝑠−9
+

6 

s4
−

1 

 𝑠+2 3
 ) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

......................................................................................

..................................................................................... 

𝐿−1
(

4

s2+6s+1
)  

 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

𝐿−1
(

𝑠−1 

𝑠3− 3𝑠2+ 2𝑠
  ) 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

..................................................................................... 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 

 

2. Prove that  

L(𝐹\(𝑡)) = s F(s) - F(0) 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

3. Solve the differential equation by using Laplace 

transform 

𝑓\\(𝑡) − 3𝑓\(𝑡) + 2𝑓(𝑡) = 𝑒𝑡      

𝑓 0 = 0      , 𝑓\ 0 = −3 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

.......................................................................... 
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question ( 4 ) : 

 

1. Prove that  

 sin
𝑛𝜋𝑥

L
 sin

𝑚𝜋𝑥

L
dx

𝐿

−L
 = 

o                 m ≠ n
L                 m = n

  

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

...............................................................................

.............................................................................. 

 

2. In Fourier series prove that  

 bn  = 
1 

L
 f x sin

𝑛𝜋𝑥

L
 dx

𝐿

−L
 

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

......................................................................................

...................................................................................... 
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3. Find Fourier series from the function  

F(x) = x                              0< 𝑥 < 1  

In the half range 

(I) by odd function        

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................................... 

 (II) by even function 

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

............................................................Good Luck 


