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Q.1 Find the Fourier Series for ( ) xf x e in the interval 0 2x   . 

Q.2 Expand ( ) sinf x x x as a Fourier series in the interval 0 2x   . 

Q.3 Find the Fourier series of 
2( ) 2f x x x   in the interval (0,3). Hence deduce that 

2
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    . 

Q.4 
Find the Fourier series of the function 
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. 

Q.5 

Find the Fourier series of the function 

0 1

( ) 0 1

( 2) 1 2

x x

f x x

x x





 


 
   

. Hence show that 

1 1 1 1
...

1 3 5 7 4


     . 

Q.6 Find the Fourier series of 
2( )f x x  in the interval 0 x a  , ( ) ( )f x a f x  . 

Q.7 If ( ) cosf x x , expand ( )f x  as a Fourier series in the interval ( , )  ,

( 2 ) ( )f x f x  . 

Q.8 For the function ( )f x  defined by ( )f x x , in the interval ( , )  . Obtain the 

Fourier series. Deduce that 
2
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1 3 5 8


    .  

Q.9 
Given 

1 0
( )

1 0

x x
f x

x x





    
 

  
. Is the function even of odd ? Find the Fourier 

series for ( )f x  and deduce the value of 
2 2 2

1 1 1
...

1 3 5
   . 

Q.10 Find the Fourier series of the periodic function ( )f x ; ( )f x k   when 0x    

and ( )f x k  when 0 x   , and ( 2 ) ( )f x f x  . 

Q.11 Half range sine and cosine series of ( ) ( )f x x x   in (0, )  

Q.12 
Find the Fourier series for the function 
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x x
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Q.13 
Find the Fourier series for f(x) defined by f(x) = 

2

4

x
x   when -< x < and  

f(x + 2) = f(x) and hence show that  
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Q.14 
Find the Fourier series for the function 

;0 1
( )

0;1 2

x x
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. 

 

Q.15 
If f(x) = x in 0 < x <

2


 

         =    - x  in 
2


< x <

2

3
 

         = x - 2 in 
2

3
< x < 2 

Prove that f(x) = 
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Q.16 
If f(x) = 

l

x
                when 0 < x < l 

          = 
l

xl 2
          when l < x < 2l 

Prove that f(x) 







 .......
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Q.17 When x lies between  and p is not an integer, prove that  

sin px = 
















.........
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3sin3
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2sin2

1
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sin

2
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Q.18 Find the Fourier series for the function ( ) axf x e  in ( , )l l  

Q.19 Half range sine and cosine series of ( ) 2 1f x x   in (0,1)  

Q.20 Half range sine and cosine series of 2x  in (0, )  

Q.21 Find Half range sine and cosine series for   2( 1)f x x   in  0,1  

Q.22 
Evaluate:

 sin 2 cos3L t t   ,      3 (cos4 sin 2 )tL e t t   



GUJARAT UNIVERSITY 
B.E. SEM – 3 (Aero) 

Question Bank 
Maths – II 

Each question is of equal Marks (10 Marks) 
 

  
 3 
 

Q.23 
Evaluate:      2sin 2L t

,    
 2 cos3tL e t

 

Q.24 

Evaluate:     

sin 2 sin 3t t
L

t

 
 
  , 











t

t tdtetL
0

4 3sin
 

Q.25 

Evaluate:     
1 1
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L

s

   
  

   ,
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Q.26 

Evaluate:     





 

a

s
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Q.27 

Evaluate:     
1 2
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Q.28 

Evaluate:         
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Q.29 

Evaluate:     





 

3

2
1 )1(

s

s
L
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a

s
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Q.30 Find the Laplace Transform of f(t), where 

(i) f(t)  =     t                if    0 < t <   )(,
2

tfatf
a

  

            =   a  - t           if     
2

a
<  t  < a  

Q.31 Find the Laplace transform of the function 

sin ;0

( )
2

0;

t t

f t

t






 

 


 

 
  
  

 
2

( ) ( )f t f t



   

Q.32 Use convolution theorem to find the Laplace Inverse Transform of  
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(i) 
 222 as

sa


        (ii) 

 134

2





sss

s
 

Q.33 Use convolution theorem to find the Laplace Inverse Transform of  

(i)  
   2222

2

bsas

s


  (ii)  

 2

1
2 ss

 

Q.34 Find the value of the integral using Laplace Transform technique. 

(i)  




0

2 cos dttet t        (ii) 


t

t dt
t

t
e

0

sin
 

Q.35 Solve the initial value problem
25 2 , (0) 1, (0) 1ty y y e y y       , Using Laplace 

transformation. 

Q.36 Solve the following Differential Equations using Laplace Transform technique.

0122
2

2

 tat
dt

dx
andxwithex

dt
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dt
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Q.37 Solve the following Differential Equations using Laplace Transform technique.

0
2

1)0(1
2

2












yandywithy

dx

yd
 

Q.38 

Evaluate:         
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Q.39 Form the partial differential equation of following: 

( a )  
2

2

2

2

2
b

y

a

x
z             (b)   )( ctxgctxfz   

Q.40 Form the partial differential equation of following: 

 (a)  
22222 ybxaz      ( b)     xyfyxz   

Q.41 Form the partial differential equation of following: 

 (a)      byaxz  22
    (b)   F(xy+z

2
 , x + y+ z ) = 0 
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Q.42 Solve following partial differential equations : 

( a)  )()()( 222222 yxzqxzypzyx      (b)   )()()( yxzqxzypzyx   

Q.43 Solve following partial differential equations : 

(a)  pqqxpy    (b) pqqypxz 2  

Q.44 Solve following partial differential equations : 

(a) xyyx
yx

z

x

z










cossin

2

2

2

   (b)  yx
yx

z

x

z
2coscos

2

2

2










 

Q.45 Solve following partial differential equations : 

(a)   yxe
y

z

yx

z

x

z 4

2

22

2

2

2 













 (b)  

2 2 2
3 2

2 2
2 x yz z z

x e
x x y y

  
   

   
 

Q.46 
(a) Solve: xe

yx

z y cos
2





,given that z = 0 when y = 0 and 0





y

z
 when x = 0 

(b)  Solve: z
x

z





2

2

given that 
yez   and 

ye
x

z 



 when  x = 0 

Q.47 
Solve: z

y

z

x

z










2 where z (x , 0) = 8 e

-5x
 using method of separation of variables. 

Q.48 
Solve: 3 2

z z

x y

 


 
= 0, where z (x , 0) = 4 e

-x
 by using method of separation of 

variables. 

Q.49 
Solve: 

y

z

x

z









4 where z( 0 , y) = 8 e

-3y
 using method of separation of variables. 

Q.50 Attempt the following. 

1) Express the function 
1; 1

( )
0; 1

x
f x

x

 
 



  as a Fourier integral.  

Hence evaluate
0

sin cos x
d

 






 . 

2) Find the Fourier sine transform of
x

e


.  
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Hence show that
2

0

sin

2

mx mx e
dx

i x


 


 ; m> 0. 

Q.51 Attempt the following. 

1) Find the Fourier Transform of 
1; 1

( )
0; 1

x
f x

x

 
 



 . Hence evaluate 
0

sinx
dx

x



  . 

2) Find the Fourier integral represent for 

21 ; 1
( )

0; 1

x x
f x

x

  
 



 . 

Q.52 Attempt the following. 

1) Find the Fourier integral represent for 
e ;for 0, 0

( )
e ; 0, 0

ax

ax

x a
f x

for x a

  
 

 
 . 

2) Find the Fourier cosine transform of 
1;0 x 2

( )
0; 2

f x
x

 
 


 

Q.53 Attempt the following. 

1) Using Fourier sine transform of ( 0)axe a  , show that 

2 2

0

sin
( 0)

2

akx kx e
dx k

a x


 

 
  . 

2) Using Fourier Integral show that 
2

0

sin
( 0)

1 2

xx e
d x

  




 

 
 . 

Q.54 Attempt the following. 

1) Find the Fourier sine and cosine transform of
1 ( 0)nx n  . 

2) Using Fourier integral representation, show that

0

sin cos
(0 1)

2

x
d x

  






    

 


