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UNIT I ‐ LAPLACE TRANSFORMATION	
PART	‐	A	
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PART	‐	B	

1. Find	the	Laplace	transform	of	 )2cos(3 tte t 	and	
t

e t21 
.	

2. Solve	the	differential	equation,	using	Laplace	transform	 teyyy  44 	given	that	y(0)	

=	0	and	 0)0( y .	

3. Find	the	Laplace	transform	of	a	triangular	wave	function	f(t)	=						t,								0<t<	
																																																																																																																																			2	‐	t,			<t<2	where	f(t+2	)	=					
																f(t).	

4. Using	convolution	theorem	find	the	Laplace	inverse	of	
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6. Using	convolution	theorem	find	 
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7. Using	Laplace	transform	solve	 tyyy sin32  	given	that	y(0)	=	0	and	 0)0( y .	

8. Find	the	Laplace	transform	of		 
t t

dt
t

te

0

sin
	

	
9. Find	the	Laplace	transform	of	f(t)	=		k,	0 at  	

																																																																																	‐k,	a at 2 and	f(t+2a)	=	f(t).	

							10.		Verify	the	final	value	theorem	for	the	function	f(t)	=	 

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							11.		Find	the	inverse	Laplace	transform	of	
))(( 2222

2

bsas

s


,	using	convolution	theorem.					

12. Solve	 
t

ydtt
dt

dy

0

23 	=	t	given	y(0)	=	1.	

13. Using	convolution	theorem	find	
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14. Solve	by	Laplace	transform	method	 0)0()0(,265  yyyyy .			

15. Find	the	inverse	Laplace	transform	of	
)4)(3(
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s
	and	log 
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16. Using	Laplace	transform	solve	 teyyy  2 	given	that		y(0)	=	2and 0)0( y .	
17. Find	the	Laplace	transform	of	f(t)	=		cost,	0  t ,	

																																																																		=0,	 2 t and	f(t+2 )	=	f(t).	

18. Find	the	inverse	Laplace	transform	of	
22

2
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s

	using	convolution	theorem.	



19. Find	the	Laplace	transform	of		t	e2tsin3t.	

20. (i)Find	the	inverse	Laplace	transform	of	
)5(

1
3 ss

	using	convolution	theorem.	

(ii)Verify	initial	value	theorem	for	the	function	(1	+	e‐2t	).	

						21.				(i)Find	









t

t dt
t

t
eL

0

sin
. 												(ii)Find	












)9)(4)(1( 222
1

sss

s
L .	

							22.		(i)	Find	 





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at cos
.												(ii)Find	L	(sint	u	(t)	),	where	u	(t)	is	unit	step	function.	

						23.		Evaluate		 dt
t

te t
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						24.	(i)	Evaluate	using	Laplace	transform	:	 dttte t



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						25.	Solve	using	Laplace	transforms	:	y”	+4y’	+4y	=	t	e‐	t,	y	(0)	=	0,y’	(0)	=	‐1.	
	

UNIT	‐	II		COMPLEX	VARIABLES	
PART	–	A	

1. State	the	orthogonal	property	of	an	analytic	function.	
Solution:	 If	 ivuzf )( is	 an	 analytic	 function	 of	 iyxz  ,	 then	 the	 curves	

1),( cyxu  and	 2),( cyxv  	cut	orthogonally.	
2. Find	the	critical	points	for	the	transformation .	

Solution:	Critical	point	at
2

0)(
2

1
0

 
 zz

dz

dw
w

dz

dw
.	

Critical	points	occur	at	 0w 	also	 0))((   zz 	

The	critical	points	are	
2
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 

z
	

3. What	are	the	sufficient	conditions	for	a	function	 ivuzfw  )( 		to	be	analytic?	

Solution:	The	 continuous	 single‐valued	 function	 ivuzf )( 	 is	 analytic	 in	 a	 region	 R,	 if			

the	four				derivatives	 yxx uvu ,, and	 yv exist,	and	are	continuous	and	satisfy	the	C‐R	equation	

at	each	point	of	R.	
4. Define	bilinear	transformation.	

Solution:	 The	 transformation	
dcz

baz
w




 where	 a,b,c	 and	 d	 are	 complex	 constants	 and	

0bcad .	
This	transformation	is	also	called	as	mobius	transformation.	

5. Write	down	the	formula	for	finding	an	analytic	function	f(z)	=	u+iv,	whenever	the	real	part	is	
given,	by	using	the	Milne	Thomson	method.	

Solution:   cdzzizzf   )0,()0,()( 21 
	

6. Verify	the	function	 is	harmonic	or	not.	

Solution:	 yeuyeu x
xx

x
x sin;sin  		and			 yeuyeu x

yy
x

y sin;cos  .		

								 0 yyxx uu . u Is	harmonic.	

7. If		u 	and	v are	harmonic	function	then	can	we	say	that	 ivu  is	analytic?	
Solution:	Yes.	But	it	is	not	always.			Example:			 xu  		and			 yv  .	

8. Verify	the	function	 )(log),( 22 yxyxu  	is	harmonic	or	not?	
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	 0 yyxx uu .		

 u 	Is	harmonic.	

9. Find	the	image	of	|	z	‐	2i	|=	2	under	the	mapping	 z

1
 	.	

Solution:		  1.042222 22  yyxiiyxiz 	

Now				 22

1

vu

ivu
iyx

ivu
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
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


 .	

Equating	real	part	and	imaginary	part,	and	substituting	in	(1),	we	get		
041  v 	Which	is	a	straight	line	in planew  .	

10. When	do	we	say	 )(zfw  	is	a	conformal	mapping?	

Solution:			The	mapping	 )(zfw  is	conformal	if	 )(zf is	analytic	at	each	point	and	 )(' zf is	
not	zero.	

11. Define	conformal	mapping.	

			A	 mapping	 or	 transformation	 which	 preserves	 angles	 both	 in	 magnitude	 and	 direction	
between	every	pair	of	curves	through	a	point	is	called	a	conformal	mapping.	

12. Prove	that	
2zw  is	analytic	and	hence	find	 dz

dw
.	

Solution: 22222 2 yxuivuixyyxz  	and	 xyv 2 .	

							
xvu yx 2 	And	 yvu xy 2 .Hence	 2z is	analytic.	

						
ziyxivu

dz

dw
xx 2)(2 

	
13. If	u	+	iv	is	analytic	,	show	that	v	–	iu	is	also	analytic.	

Solution:		 ivu  	is	analytic	 yx vu  	and		 xy vu  	

									For		  ,iuv 	 xy vu 
						 yxxy vuuv  )(

	 	 		
C‐R	equation	are	satisfied	for	 iuv   iuv  is	analytic.	
	

14. Is	f(z)	=	z3	analytic	?	Justify.	

Solution:	 ivuyyxixyxz  )3()3( 32233

	 	 ;	 	 	
23 3xyxu  	 	 and	

323 yyxv  		

			
22 33 yxux  ;				 xyv x 6

	
;			 xyu y 6

		
;		 yv

22 33 yx  .	

			C‐R	equation	is	satisfied.	Hence	 3z 	is	analytic.	

15. 	Prove	that	


zz 	is	nowhere	analytic.	

Solution:					 22 yxzz 


.			C‐R	equations	are	not	satisfied.		

Further	an	analytic	function	is	independent	of		


z 	.		 	


zz 	is	nowhere	analytic.	

16. Verify	whether		


 zw 	is	analytic	or	not.	

17. Solution:		 iyxzw 


,		 xu  	and	 1,0;0,1  yyxx vuvuyv .	

				
	
	

18. Examine	whether	the	function	 2xy 	can	be	real	part	of	an	analytic	function.	

Solution: .02,2;0,22  yyxxyyyxxx uuxuxyuuyuxyu 		

So		 2xy 	cannot	be	real	part	of	an	analytic	function.	

., analyticnotiszwvuvu xyyx







19. Find	the	image	of	the	circle	|z|	=	2	under	the	transformation		 zw 3 	.	

Solution:				 yixivuzw 333  	

								 xu 3 	and		 yv 3 	and		 .36..42 2222 imagetheisvuyxz  	

20. What	is	the	image	of	the	line	x	=	k	under	the	transformation		
z

w
1

 	.	

								Solution:	 0)(,;
1 22

2222
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21. 	State	the	Cauchy‐Riemann	equation	in	polar	Co‐ordinates.	

Solution:			




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 v

rr
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r

vu

r 

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

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22. Say	True	or	False:	The	function	 zw log 	is	analytic	everywhere	in	the	complex	plane.	

Solution:	FALSE			
zdz

dw 1
 	at		 0z 	,	the	function	ceases	to	be	analytic.		

23. Say	True	or	False:	The	mapping	 2zw  	is		not	conformal		at	 .0z 	

Solution:		True.					 02  z
dz

dw
			at				 .0z 						At			 ,0z 			 2zw  	is	not	conformal.	

24. The	transformation	 czw  is	known	as	……………….	
(a)rotation																(b)	reflection																		(c)translation	
(d)Magnification						(e)	rotation	and	magnification	
Solution:	If	 c is	real	constant,	then	it	is	magnification.	
							If	c is	complex	constant,	then	it	is	rotation	and	magnification.	

25. Find	the	points	at	which	the	transformation	 zw sin is	not	conformal.	

Solution:			 ,cos z
dz

dw
 	 0cos z 		At				 ;...

2

3
;

2


z 	

26. What	is	invariant	point	in	a	mapping?	
Solution:	T	he	fixed	points	(invariant	points)		of	the	transformation		are	such	that	the	image	of	
z 	 is	 itself.	The	 invariant	points	 of	 the	 transformation	 )(zfw  is	 given	by	 the	 solution	of			

).(zfz  					

27. The	invariant	point	of	the	transformation	
iz

w
2

1


 	is…………………….	

			 					Solution:	The	invariant	points	are	given	by		
iz

z
2

1




,			

																	
iz

i
zizz 




2

442
0122 	

28. Find	the	fixed	point	of	the	transformation
12

1





z

z
w .	

Solution:		

.intvar
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2

1
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1 22 spoiantinthearezzzzz
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z
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
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29. Write	the	cross	ratio	of	the	points	 321 ,, zzz 	and 4z .	

Solution:		
))((

))((

2341

4321

zzzz

zzzz


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	is	the	cross	ratio	of	the	points		 321 ,, zzz 	and 4z .	

	



	
	
PART	–	B	

1. If	f(z)	is	a	regular	function	of	z,	prove	that	 22
2

2

2

2

|)('|4|)(| zfzf
yx
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2. Show	 that	 the	 transformation	
z

1
 transforms	 all	 circles	 and	 straight	 lines	 in	 the	 z‐plane	

into	circles	or	straight	lines	in	the	 ‐	plane.	

3. Show	that	under	 the	mapping	 	
zi

zi




 ,	 the	 image	of	 the	circle	 122  yx 	 is	 the	entire	

half	of	the	 ‐	plane	to	the	right	of	the	imaginary	axis.	

4. Show	that	 )sincos( yyyxev x  is	a	harmonic	function.	Find	the	corresponding	analytic	
function	f(z).	

5. Show	 that	 the	 function	 )sincos( yyyxev x  	 	 is	 harmonic	 and	 find	 the	 corresponding	
analytic	function	f(z)	=	u+iv.	

6. Discuss	the	conformal	mapping 2z .	

7. If	f(z)	=	u+iv	is	an	analytic	function	of	z	,	then	prove	that	 0|])('|[log2  zf .	
8. Find	 the	 real	 part	 of	 the	 analytic	 function	 whose	 imaginary	 part	 is	

)sin)(cos2( 22 yxyyxye
x

 .Construct	the	analytic	function.	
9. Find	 the	 bilinear	 transformation	which	maps	 the	 points	 1,i,‐1	 on	 to	 the	 points	 0,1, .Show	

that	the	transformation	maps	the	interior	of	the	unit	circle	of	the	z‐	plane	onto	the	upper	half	
of	the	 ‐	plane.	

10. If	f(z)	=	u+iv	is	analytic,	find	f(z)	if	the	real	part	is	given	by	
yx

x
u

2cosh2cos

2sin


 .	

11. Find	the	image	of	the	region	bounded	by	the	lines	x	=	0,y	=	0	and	x+y	=	1	in	the	z‐	plane	by	the	

mapping		 4


 i
ze 	.	

12. Prove	 that	 the	 function	 1333 2223  yxxyxu is	 harmonic.	 Find	 the	 conjugate	
harmonic	function	V	and	the	corresponding	analytic	function	f(z).	

13. Find	the	bilinear	transformation	that	maps	the	points	1+i	,‐	i,	2‐i	at	the	z‐plane	in	to	the	points	
0,1,i	of	the	 ‐	plane.	

14. If	f(z)	=	u+iv	is	analytic,	find	f(z)	if	the	real	part	is	given	by	
xy

x
u

2cos2cosh

2sin


 .	

15. Find	the	bilinear	transformation	that	maps	the	points	z=	‐1,	0	,	1	in	the	z‐plane	in	to	the	points	
 =	0,i,3i		in	the	 ‐	plane.	

16. Show	 that	 )2sin2cos(2 yxyyev
x

 is	 harmonic	 and	 find	 the	 corresponding	 analytic	
function	f(z)	=	u+iv.	

17. Find	the	bilinear	transformation	that	maps	the	points	0,1, 	of	the	z‐plane	in	to	the	points	i,1	
,‐i	of	the	 ‐	plane.	

18. Derive	the	necessary	conditions	for	a	function	f(z0	=	u(x,y)	+	i	v(x,y)	to	be	analytic	at	a	point	
domain	R.	

19. Find	the	bilinear	transformation	that	maps	the	points	 ,i,0	of	the	z‐plane	in	to	the	points		0	,	i,	
 	of	the	 ‐	plane.	

20. If	u	=	log(x2+y2),	find	v	and	f(z)	such	that	f(z)	=	u+iv	is	analytic.	
21. Determine	the	region	of	the	 ‐	plane	into	which	the	first	quadrant	of	z‐	plane	mapped	by	the	

transformation	 =	z2.	

22. Construct	the	analytic	function	f(z)	=	u+iv	given	that	 ).sin(cos32 yyevu x  	
23. Find	the	bilinear	transformation	that	maps	z	=	(1,i,‐1)	into	 =(2,i,‐2).	

24. If	u	=	x2‐y2		and	
22 yx

y
v




 ,	prove	that	both	u	and	v	satisfy	Laplace	equation	,	but	that	u+iv	

is	not	a	regular	function	of	z.	



25. Obtain	the	image	of	|z‐2i|	=	2,	under	the	transformation
z

1
 	.	

26. Find	the	bilinear	transformation	that	maps	z	=	(1,i,‐1)	into	 =(i,0,‐i).Hence	find	the	image	of	
|z|<1.	

27. Find	 the	 bilinear	 transformation	 that	 maps	 z	 =	 (0,1, )	 into	  =(‐5,‐1,3).What	 are	 the	
invariant	points	in	this	transformation?	

28. Draw	the	image	of	the	square	whose	vertices	are	at	(0,0);(1,0);(1,1);(0,1),	in	the	z‐plane,	under	
the	transformation		 =	(1+i)z.	What	has	this	transformation	done	to	the	original	square?		

	
UNIT – III   MULTIPLE INTEGRALS 

PART - A 
1. Find the value of 

 
2

0 0

2x

x
y

dydxe
.     

Answer: I   =        12
1

)1(
11 2

2
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2
2

0 0

2

00

2 2
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
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

    exexe

x
dxe

x
dxe

x
dydxe xx

x
x

x

x
y

x
y . 

2. Evaluate         Answer: I  =   
62

4

0

2

0 0

a
dyy

a
xydxdy

aa ay

   . 

3. Evaluate 
R

ydxdy  over the positive quadrant of the circle x2 + y2 = a2. 

Answer:  I   =     .
32

1 3

0

22

0 0

22

a
dxxaydydxydxdy

aa xa

R

  


 

5.Evaluate dxdy  over the region bounded by x = 0; x = 2; y = 0; y = 2.    

Answer:  I    =  .42
2

0

2

0

2

0

   dydxdy  

6.Change the order of integration in .

22

0
 


a

a

ya

xdxdy
          

Answer:  I    = .

22

0
 


a

a

ya

xdxdy    y varies from -       ;     x varies from 0 to a 

I   =      







a xa

xa

a

a

ya

xdxdyxdxdy
00

22

22

22

. .                    

7. Change the order of integration in  
a ax

a
x

xydydx
4

0

2

4
2

.

    

Answer:  I    =    
a ax

a
x

xydydx
4

0

2

4
2

.

        

x varies from    ; y varies from     I   = 

   
a ay

a
y

a ax

a
x

xydxdyxydydx
4

0

2

4

4

0

2

4
22

.    

8.Change the order of integration in  
1

0

1

0

),(
x

dydxyxg . 

Answer:  I    =    
1

0

1

0

),(
x

dydxyxg  ;       x varies from 0 to 1 – y ;  y varies from 0 to 1. 

I =   



1

0

1

0

1

0

1

0

),(),(
xx

dydxyxgdydxyxg . 

9. Change the order of integration in  
1

0

2

2

x

x

xydydx.  

Answer: In I1 , x varies from 0 to    ;   y varies from 0 to 1. 

In I2, x varies from 0 to 2 – y   ;   y varies from 1 to 2.      Hence I = I1 + I2 



I =    



2

1

2

0

1

0 0

1

0

2

2

yyx

x

xydxdyxydxdyxydydx  

10. Change the order of integration in  


b
yb

b

a

xydxdy
0 0

22

. 

Answer: I =  


b
yb

b

a

xydxdy
0 0

22

  

         ; y varies from 0 to    ;   x varies from 0 to a.     

I   =   



a

xa
a

b
b

yb
b

a

xydxdyxydxdy
0 00 0

2222

. 

11. Evaluate by changing the order of integration in  




0
22

22a

yaa

yaa

xydxdy . 

Answer: I =  




0
22

22a

yaa

yaa

xydxdy  . As per given problem strip is parallel to x axis. On changing the order of 

integration:   

I   = 
3

2 42

0

)(

0

0
2222

22

a
xydydxxydxdy

a axa

a

yaa

yaa

   




.          

12.  Evaluate   
2

0

3

0

1

0

2 zdzdydxxy .    Answer: I =   .9
2

9

2

1 2

0

2

0

3

0

2
2

0

3

0

1

0

2      xdxdydxxyzdzdydxxy  

13. Evaluate:  
a b

xy

dxdy

1 1        
Answer:   I    =    

a b

xy

dxdy

1 1

      
ba

y

dy

x

dx

11

     
a

x

dx
b

1

log       .loglog ab  

14. Evaluate:   


2

1

2x

x

dxdy .   Answer:   I    =    


2

1

2x

x

dxdy  =   dxy x
x




2

1

2  =  2 


2

1

dx         =   6. 

15. Evaluate:   
a xa

dxdy
0 0

`22

.  Ans:   I   =    dxxa
a

 
0

22     =     
a

xa
xa

x

0

1
2

22

2
sin

22 













  =    .

4

2a  

16. Evaluate: 
 





a xa

yxa

dxdy

0 0
222

`22      Answer:   I     =    





























a
xa

dx
xa

y

0 0
22

1

22

sin
       = 

a

dx
02

  =  
2

a . 

17. Evaluate: 
 


4

0

2

4

0

x

zdydx
where z = 

3

24 yx  . 

Answer:   I      =  


4

0

2

4

0

x

zdydx   =  


4

0

2

4

0 3

24
x

dydx
yx   =    dx

x
x

x
 














 







 4

0 2

4
4

2

4

3

1   = 
9

16 . 

18. Using double integration find the area enclosed by the curves y = 2x2 and y2 = 4x. 
Answer:   Given, y = 2x2    ---------   (1) ,  y2 = 4x ---------   (2)  
Sub (1) in (2) we get    x = 0 , x = 1;               y = 0 , y = 2. 
Therefore the point of intersection of (1) and (2) is (0 , 0) and (1 , 2). 
x varies from 0 to 1  ;      y varies from 2x2 to 2x 

The required area  =     
1

0

2

2 2

x

x

dydx  =      




 

1

0

22
1

2 dxxx  =  2/3. 

19. Using double integration find the area enclosed by the curves y = x and y = x2. 
  Answer:   Given,   y = x     ---------   (1)   , y = x2 ---------   (2)  
  Sub (1) in (2) we get    x = 0 , x = 1;      y = 0 , y = 1. 
  Therefore the point of intersection of (1) and (2) is (0 , 0) and (1 , 1). 
  x varies from 0 to 1   ;     y varies from x2 to x 

  The required area  =     
1

0 2

x

x

dydx  =     
1

0

2 dxxx     =  1/6. 

20. Fill in the blanks:      The value of   
 



0 0

22

dydxe yx  = 2
  



21. Fill in the blanks:      The value of  
1

0 0

x
xdydxe = (e-1)/2. 

22. Fill in the blanks:      The value of   
  

1

1

2

2

3

3

dydxdz =    48. 

23. Fill in the blanks: The volume of the torus generated by resolving the circle x2 + y2 = 4 , x =3 is 224 . 

24. Fill in the blanks:      The area between the curves y2 = 4x , x2 = 4y is 16/3 sq. units. 

25. Evaluate:   
1

0

2

0

3

0

xyzdzdydx
        

Answer:   I  =    
1

0

2

0

3

0

xyzdzdydx      =  
1

0

2

02

9
xydydx     =  

1

0

9 xdx      = 9/2. 

26. Evaluate:    
R

dxdydzzyx )( ,  R: 0  x  1, 0  y  1, 0  z  1. 

Answer:   I =    
R

dxdydzzyx )(  =    
1

0

1

0

1

0

)( dxdydzzyx  = dydzzy  
1

0

1

0

))(
2

1
(    =    

1

0

)1( dzz  = 3/2.    

       
PART – B 
1.  Change the order of integration and hence evaluate: (a)  

1

0

2

2

x

x

xydydx  , (b) 
 
  

0 0

2

x
y

ye
, (c) 

 
1

0

2 y

y

xydxdy
,  

(d) 
 
a ax

a
x

xydydx
4

0

2

4
2

,      (e) 
 

a xa

a
x

xydxdy
0

2

2

. 

2.  Evaluate: (a)    dxdyyxxy )(  over the region bounded by x2 = y & y = x, (b) dxdyyx
R
  )( 22  where R is 

the region enclosed by x = 0, y = 0 & x + y = 1. 

3.  Find the area of the ellipse 1
2

2

2

2


b

y

a

x . 

4.  By changing to polar coordinates, find the value of the integral (a)
 




a xax

dydxyx
2

0

2

0

22

2

)(
, 

(b)
 





2

0

2

0
22

2

)(

xx

dxdy
yx

x ,  

    (c)  



2

0

2

0

22

2

)(
xx

dydxyx . 

5.  Evaluate:    (a)   
 1

0

1

0

)(

0

2x yx

xdzdydx ,   (b)   
 2222 zyxa

dxdydz  over the first octant of the sphere x2 + y2 + 

z2 = a2. 

6.  Find the volume of that portion of the ellipsoid 1
2

2

2

2

2

2


c

z

b

y

a

x  which lies in the first octant.	

	
UNIT	IV	‐		FOURIER	SERIES	

PART A 

1. If	f(x)	=	x2	in	 ),( ll is	expressed	as	a	fourier	series	of	periodicity	2 l ,	find	the	constant	

term	of	the	fourier	series.	
f(x)	=	x2	is	even.	

3

2

3

22
)(

2 23

0

2

0

0

lx

l
dxx

l
dxxf

l
a

ll









 

							
Constant	term	=

2
0a =	

3

2l
.	

2. State	dirichlets’s	conditions.	
	(i)f(x)	is	a	finite	single	valued	function.	
(ii)	f(x)	has	finite	number	of	discontinuities.	
(iii)	f(x)	has	finite	number	of	maxima	and	minima.	



3. If	the	cosine	series	for	f(x)	=	xsinx	,0<	x<	π	is	given	by	xsinx	

= ,cos
1

)1(
2cos

2

1
1

2
2

nx
n

x
n

n




 


 show	that	
2

...
7.5

1

5.3

1

3.1

1
21






  .	

Put	x	=	
2


,	which	is	a	point	of	continuity.	

f(x)=	f(
2


)	=	

2


sin(

2


)	=	

2


.					Sub	x	=	

2


	in	the	fourier	series.	

22
cos

1

)1(
2

2
cos

2

1
1

2
2







 




n
nn

n

.	

2
...

7.5

1

5.3

1

3.1

1
21






  .	

4. To	which	value	,	the	half	range	sine	series	corresponding	to	f(x)	=	x2	expressed	in	the	
interval	(0,2)	converges	at	x	=	2?	
X	=	2	is	the	end	point	of	the	range.	

f(	x)	= .2
2

40

2

)2()0(





 ff
	

5. Find	the	constant	term	in	the	Fourier	series	corresponding	to	f	(x)	=	cos	2	x	expressed	in	
the		interval	(	‐	,).		
	

1)
2

2sin
(

1

2

2cos12
cos

2
0

00

2
0 


  




x

xdx
x

xdxa .	

Constant	term	=
2

0a =	1.	

6. Does	f(x)	=	tan	x	possess	a	Fourier	expansion?	
f(x)	=	tanx	has	infinite	discontinuities.	
It	does	not	satisfies	the	dirichlets’s	conditions.	
Hence	the	fourier	series	does	not	exists.	

7. State	the	parseval’s	identity	of	fourier		sine	series	in(0,π).	

 






 0

2
2_

1

2
2_

)(
1

,
2

1
dxxfyby

n
n .	

8. Find	the	value	of	a	n	in	the	cosine	series	expansion	of	f	(x)	=	k	in	the	interval	(	0,10).	

0

10

10
sin

10

2

10
cos

10

2

10

0

10

0




















  




n

xn

kdx
xn

kan .	

9. If	the	Fourier	series	corresponding	to	f(x)	=	x	in	(	0	,	2)	is		(a0/2)+		(an	cosnx	+	bnsin	nx)		
without	finding	the	values	of	a0	,	an,	bn,					find	the	value	of	(	a02	/	2)	+		(	an2+	bn2)		
	
By	Parseval’s	identity	of	fourier	series,	

(	a02	/	2)	+	 )( 2

1

2
n

n
n ba 





=	
2_

2

1
y 	

																																								=	 












2

0

2

2

1

2

1
dxx =

3

2 2
.	



10. If	f	(x)	is	discontinuous	at	x	=	a	what	value	does	its	Fourier	series	represent	at	that	point.		
	

f(x)	=	
2

)0()0(  afaf
	.	

11. 	What	 is	 the	 constant	 term	 a0	 and	 the	 coefficient	 of	 cosnx	 ,	 an	 in	 the	 Fourier	 series	
expansion		
of	f(x)	=	x	–	x3	in	(	‐	,).	
f(x)	=	x	–	x3		is	an	odd	function.	Hence,	a0	=	an	=	0.	

12. Choose	the	best	answer:	

The	sum	of	the	fourier	series	for	








21,2

10,
)(

x

xx
xf 	at	x	=	1	is	

(a) 0				(b)	1				(c)	2				(d)	
2

1
					(e)	

2

3
	

Answer:	(e)	
2

3
	

Because	x	=	1	is	a	point	of	discontinuity.	

2

)01()01(
)(




ff
xf .	

1)1()01(

2)1()01(

0

0









hfltf

hfltf

h

h 	

Hence	f(x)	=	
2

3
.	

	
13. The	fourier	series	for	f(x)	=	x2	in	‐1<x<1	will	contain	cosine	terms	only.		

14. f(x)=


















x
x

x
x

0,
2

1

0,
2

1
is	even.		

f(‐x)=


















x
x

x
x

0,
2

1

0,
2

1
	

							=


















x
x

x
x

0,
2

1

0,
2

1
	

							=	f(x).	
	

15. Using	the	RMS	value	fill	up	the	blanks	interms	of	fourier	coefficients.	


 2

2))((
c

c

dxxf =	 







 



1

22
2
0

2

1

4
2

n
nn ba

a
 .	

16. Euler’s	formula	for	the	fourier	coefficients	in	the	half	range	sine	series	of	f(x)	in	

	(0,	2	 l 	)	are	 
l

n dx
l

xn
xf

l
b

2

0

sin)(
2

1 
.	



17. If	a	periodic	function	f(x)	is	even	,	its	fourier	expansion	contains	only	cosine	terms.	
18. State	the	convergence	condition	on	fourier	series.	

i. The	fourier	series	of	f(x)	converges	to	f(x)	at	all	points	where	f(x)	is	continuous.	

ii. At	a	point	of	discontinuity	x0	,	
2

)0()0(
)( 00 


xfxf
xf 	

19. Find	the	R.M.S	value	of		f(x)	=	x	in		0	<	x	<	 l .	

 
l l
dxx

l
y

0

2
22

3

1
.	

3

l
y  .	

20. Find	the	fourier	sine	series	for	the	function	f(x)	=	1	;	0	<	x< .	

The	fourier	sine	series	is	f(x)	=	


1

sin
n

n nxb .	

nx
n

xf

n
nxdxb

n

n

n

n

sin
)1(12

)(

.
)1(12

sin
2

1

0








 









 







 





	

21. Find	the	sum	of	the	fourier	series	of		f(x)	=	x+x2	in	‐  < x <  at x =  .	
x	=	  is the point of discontinuity and end point of the range. 

.
2

)()(
)( 2





ff

xf 	

22. What	do	you	mean	by	harmonic	analysis?	
The	process	of	finding	the	fourier	series	for	a	function	y	=	f(x)	from	the	tabulated	values	of	x	
and	y	at	equal	intervals	of	x	is	called	Harmonic	analysis.	
	
PART	B	

1.		Obtain	the	Fourier	series	for	f(x)	of	period	2l	and	defined	as	follows		

													f(x)	=	L	–	x	,	0	<	x	<	L	

																			=				0			,		L	<	x	<	2L	

	 Hence	deduce	that	(i)	1	–	(	1	/	3	)	+	(	1	/	5	)	–	(	1	/	7	)+	….	=		/4,		

																																	(ii)	(	1	/	12	)	+	(	1	/	32	)	+	(	1	/	52	)	+…..		=		2	/8	 		

2.			Find	the	Fourier	series	expansion	of	period	L	for	the	function		

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

																					=		L	‐	x	in		(	L	/	2	,	L	)	

	 Hence	deduce	the	sum	of	the	series			1	/	(	2n	–	1)	4.		

3. Find	the	half	range	cosine	series	of	f(x)	=	(	‐	x2	)	in	the	interval	(0	,	).	Hence	find	the	sum	
of					

						the	series	(	1	/	14	)	+	(	1	/	24	)	+	(	1	/	34	)	+…..			



4. Find	 the	 Fourier	 series	 as	 the	 second	 harmonic	 to	 represent	 the	 function	 given	 in	 the	
following	data.		

																			

	

		

5. Expand	f	(x)	=	x	2	–	x	as	Fourier	series	in	(	‐		,		)		
6. Find	the	Half	range	cosine	series	given	f(x)			=					x			,		0	<	x	<	1	
																																																																						=		2	‐	x	,	1	<	x	<	2			

7. Find	the	Fourier	series	of	period	2	as	far	as	second	harmonic	given		
X0	 00	 300	 600	 900	 1200	 1500	 1800	 2100	 2400		 2700	 3000	 3300	 3600	

Y	 2.34	 3.01	 3.69	 4.15	 3.69	 2.2	 0.83	 0.51	 0.88	 1.09	 1.19	 1.64	 2.34	

	

8. Find	the	Fourier	series	for	f(x)	=	|	cos	x	|	in	the	interval	(	‐	,		)	
9. 	Find	the	Fourier	series	for	f(x)	=	|	sin	x	|	in	the	interval	(	‐	,		).	
10. Find	the	Fourier	series	for	f(x)	=	x	sin	x	in	the	interval	(	‐	,		).	
11. Find	the	half	range	sine	series	for	f(x)	=	x	(	‐	x	)	in	the	interval	(0,	)	and	deduce	that		
						(	1	/	13	)	‐	(	1	/	33	)	+	(	1	/	53	)	‐…..			

12. Obtain	the	half	range	cosine	series	for	f(x)	=	x	in	(	0	,		)	
13. Find	the	Fourier	series	of	f(x)	=	x2		in	the	interval	(	‐		,	).	
						Hence	find	(1/14)+(1/24	)+(1/34)+…..		

14. Obtain	a	Fourier	expansion	for	(	1	–	cosx)	in	‐		<	x	<	.		
15. Obtain	the	cosine	series	for	f(x)	=	x	in	0	<	x	<		and	deduce	that		1	/	(2n‐1)4	=4/	96		
14.	Find	the	Fourier	series	for	the	function	f(x)			=					x			,	0	<	x	<	1	

																																																																						=		l	‐	x	,	1	<	x	<	2	

						Hence	deduce	that	(	1	/	12	)	+	(	1	/	32	)	+	(	1	/	52	)	+…..		=			2	/8		

15.		Find	the	Fourier	series	of		f(x)	=	0	,	‐1	<	x	<	0	

																																																	=	1	,		0	<	x	<	1		

16. Obtain	the	Sine	series	for	f(x)	=					x				,					0	<	x	<	L	/	2	and		f(x)	=		L		‐	x	,				L	/	2	<	x	<	L	.			
17. Determine	the	Fourier	series	expansion	of	f(x)	=	x	in	‐		<	x	<	.		
18. Find	the	half	range	cosine	series	for	x	sinx	in	(	0	,	).	
19. Obtain	the	Fourier	series	of	period	2	for	the	function	f(x)	=		1			in				(0,	)	
																																																																																										=		2			in				(,2)	

							Hence	find	the	sum	of	(	1	/	12	)	+	(	1	/	32	)	+	(	1	/	52	)	+…..			

20. Obtain	the	Fourier	series	for	the	function	
																								f(x)	=							x				,		0	<	x	<	1	

																															=		(2	–	x)	,	1	<	x	<	2	

21. Obtain	the	Fourier	series	for	f(x)	=	1	+	x	+	x2	in	(‐,	).		
							Deduce	that	(	1	/	12	)	+	(	1	/	22	)	+	(	1	/	32	)	+…..		=			2	/	6.		

X	 0	 1	 2	 3	 4	 5	

Y	 9	 18	 24	 28	 26	 20	



22. Obtain	the	constant	term	and	the	first	harmonic	in	the	Fourier	series	expansion	for		
f	(x)	where	f(x)	is	given	in	the	following	table.		

X	 0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	

F(x)	 18.0	 18.7	 17.6	 15.0	 11.6	 8.3	 6.0	 5.3	 6.4	 9.0	 12.4	 15.7	

23. Expand	the	function		f(x)	=	x	sinx	as	a	Fourier	series	in	the	interval	[	‐	,		].		
24. Obtain	the	half	range	cosine	series	for	f(x0	=	(	x	‐	2	)2	in	the	interval				0	<	x	<	2.		Deduce	that		

	1	/	(	2n	–	1)	2	=		2	/	8.		
25. Find	the	Fourier	series	expansion	of	the	periodic	function	f	(x)	of	period	2l		
						defined	by							f(x)			=	L	+	x	,		‐L	<	x	<	0						

																																					=	L	‐	x			,	0	<	x	<	L	.	Deduce	that			1	/	(	2n	–	1)	2	=		2	/	8.					

26. Find	the	half	range	sine	series	for	x	cosx	in	(	0	,	).								
27. Find	the	half	range	Fourier	sine	series	for	f(x)	=	x2	in	the	interval	(0,	)				
28. Expand	f	(x)	=		sinx	,		0	<	x	<						

																								=						0	,			<	x	<	2		as	a	Fourier	series	of	periodicity	2	&		

								Evaluate	[	1	/	(1.3	)	]	+	[	1	/	(3.5)	]	+	[	1	/	(	5.7)	]	+	....……					

29. Determine	the	Fourier	sine	series	for	the	function	f(x)	=	x2	of	period	2	 	 in	the	interval	(0,	
2)			

30. Find	the	Half‐	range	cosine	series	for	the	function	f	(x)	=	x	(	‐	x)	in		0	<	x	<	.		Deduce	that	
(1	/	14	)	+	(	1	/	24	)	+	(	1	/	34	)	+…..		=		4	/	90.		

31. Find	the	complex	form	of	Fourier	series	for	the	function	f	(x	)	=	e	–x	in	–1	<	x	<	1.	
32. Determine	the	Fourier	series	for	the	function																											
								f	(x)	=	‐1	+	x	,		‐		<	x	<		0				

																=		1	+	x	,				0	<	x	<		.	Hence	deduce	that		1	–	(	1	/	3	)	+	(	1	/	5	)	‐	…..	=		/	4.		

32.	Obtain	the	Fourier	series	of	the	function	f(x)	=	x											for					0	<	x	<		

																																																																				=	2	‐	x				for						<	x	<	2.	

33. Find	the	Fourier	series	of	f(x)	=	(	‐	x)2	/	4	in	0		x		2.	Hence	deduce	that					
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34. 34.	Find	the	Fourier	series	of	f(x)	=	x2	/	2	in		‐		x			.	Hence	deduce	that					
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35. If	f(x)	=	x	+	x2	in	‐	<	x	<	,	P.T.		

						f(x)	=	(/3)‐4 ....
3
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UNIT‐V‐	FOURIER	TRANSFORMS	
PART	A	

1. Write	the	Fourier	transform	pair	.	

		F[f(x)]	=	F(s)	=	 



dxexf isx)(

2

1
	

								f(x)	=	  )]([1 sFF 



dsexf isx)(

2

1
		

2. State	the	convolution	theorem	for	Fourier	transform.	
		If	F[f(x)]	=	F(s)	and	F[g(x)]	=	G(s)	then	F[f(x)	*	g(x)]	=	F	(s)	.	G(s)		

	where		f*g	=	 







dttxgtf )()(
2

1
	

3. If	Fc[s]	is	the	Fourier	cosine		transform	of	f(x)	,then	the	Fourier	cosine		transform	of	

f(ax)	is	 






a

s
F
a c

1
	

4. If	F(s)	is	the	Fourier	transform	of	f(x),then	the	formula	for	the	Fourier	transform	of	

f(x)cosax	in	terms	of	F	is	  )()(
2

1
asFasF  	

5. Find	Fourier	cosine		transform	of	e‐x.	

		Fc(e‐x)	=

2
	 




0

cos sxdxe x 	=	

2









1

1
2s

			

6. Find	Fourier	sine	transform	of	 .	

			We	know	that		FS[f(x)]	=	

2



0

sin)( sxdxxf 	

																																											=		

2



0

sin
1

sxdx
x

		=		

2
	

2


	

																																											=	
2


	

7. Find	the	Fourier	transform	of	f(x)	=	1,	|x|	<	a	
																																																																		0,	|x|	>	a	>	0	

		F[f(x)]	=	 


a

a

isxdxe
2

1
	

												=	 







 s

sasin2

	
8. The	Fourier	transform	of	e‐|x|	is	……………..	

			a) 		b)	 	c) d) 				

	

		Ans:	F(s)	=	F[e‐|x|]	=	 	

																															= 	



9. The	Fourier	sine	transform	of	 	is	 				

i)Say	true	or	false		
ii)Justify	the	statement.	

		False,	since	Fs[ ]	=	‐‐	 Fc[e‐ax]	=	 	

10. The	Fourier	transform	of	F[xnf(x)]	is		…………..	if	the	Fourier	transform	of	f(x)	is	F(S).	

		Ans:	(‐i)n F(s)	 	

11. Find	the	Fourier	transform	of	f(x)	=	1	in	(0,l).	

													F[f(x)]	=	 	= 	 	

12. State	Parseval’s		identity	of		Fourier		transform.	

									 2	dx	=	 2	ds	

13. Write	any	two	applications	of		Fourier	transforms.	

															i)	Solution	of		ODE																		ii)	Solution	of		PDE	

14. FS 		=	………….	

												a) 	 	b) 	 	c) 	 	d) 	 	

											Ans:	c)	since	FS 		=	 	 	sinsx	dx	

												Differentiating	on	both	sides	w.r.t	‘s’	we	get		

																						 [Fs(s)]	=	 	 	 sinsx)	dx		

																																					=		 	 	

												Integrating		on	both	sides	w.r.t	‘s’	we	get		

																						[Fs(s)]	=	 	 	

PART	B	

1. Find	the	Fourier	transform	of	f(x)	=exp(‐a2x2)	,	a>0.	Hence	show	that	exp(‐x2/2)	is		
						self	reciprocal	under	Fourier	transform.	

2.			Find	the	Fourier	transform	of	f(x)	=	1	for	lxl<1	

																																																				=		0	otherwise.		

					Hence	prove	that	∫∞sinx/x	dx	=		∫∞sin2	x/x2	dx	=	π/2.	
																																							0																										0	
3.	Find	the	Fourier	sine	transform	of	f(x)	=	sinx			0<x≤	π	



																																																																																=	0							π≤x<∞.	

4.	Find	the	Fourier	cosine	transform	of	e‐4x.	Deduce	that		

									∫∞cos	2x	/	(x2	+	16)	dx	=	(π/8)e‐8	and			
									0	

									∫∞x	sin	2x	/	(x2	+	16)	dx	=	(π/2)e‐8.		
								0	

5.	State	and	Prove	Convolution	Theorem	for	Fourier	transform.	

6.	 Find	 Fourier	 sine	 and	 cosine	 transform	 of	 e‐x	 and	 hence	 find	 	 Fourier	 sine	 transform	 of	
x/(1+x2)		

				and	Fourier	cosine	transform	of	1/(1+x2).				

7.	Find	the	Fourier	transform	of	e‐alxl	if	a>0.	Deduce	that		

		(i)			∫∞1/	(x2	+	a2)2	dx	=	π/4a3.	and	∫∞cosxt/	(t2	+	a2)	dt	=	(/2a)e‐lxl	

									0																																																																																											0	

8.	Find	the	Fourier	sine	transform	of	x.exp(‐x2/2).	
9.		Find	Fourier	cosine	transform	of	f(x)	=	1‐x2,			lxl≤1	

																																																																													=			0,				lxl>1.		

Hence	prove	that	(a)	∫∞	(sin	x	–	xcosx)	cos(x/2)	/	x3		dx	=	3π/16	.		
																																										0			
																																	(b)	∫∞	[(sin	x	–	xcosx)	/	x3	]2	dx	=	π/15	.		
																																								0	
																																																	(c)		∫∞	[(sin	x	–	xcosx)		/	x3	]	dx	=	π/4	.		
																																										0	

10.			Derive	the	Parseval’s	identity	for	Fourier	transforms.	
11.		Find	the	Fourier	sine	and	cosine	transform	of		

									f(x)	=	{x									for	0<x<1	

																			2‐x							for	1<x<2	

																				0									for	x>2}.	

12.	Verify	Parseval’s	Theorem	of	Fourier	transform	for	the	function	

																							f(x)	=	{0								for	x<0	

																																	e‐x								for	x>0}.	

13.	Find	the	Fourier	cosine	transform	of	exp(‐x2).	

14.	Find	the	Fourier	transform	of	f(x)	=	1‐lxl		if	lxl<1.	

																																																																								=			0				lxl≥1.	Hence	deduce	∫∞(sint/t)4	dt	=	π/3.	
																																																																																																																											0	

15.	Find	the	Fourier	sine	transform	of	e‐ax/x,	where	a>0.	
16.	Evaluate	∫∞1/	(x2	+	a2)(x2	+	b2)	dx	using	Fourier	transforms.		
																								0	



17.	Find	the	Fourier	cosine	transform	of	exp(‐a2x2).	Hence	find	the	Fourier	sine	transform	of	
							x	exp(‐a2x2).	

18.	Find	the	Fourier	transform	of	exp(‐a2x2).	Hence	prove	exp(‐x2/2)	is	self	reciprocal.	

19.	Find	Fourier	sine	and	cosine	transform	of	xn‐1	where	0<n<1,	x>0.Deduce	that	1/√x	is	self							

						reciprocal	under	both	Fourier	sine	and	cosine	transform.	

20.	Using	Parseval’s	identity	for	Fourier	cosine	transform	of	e‐ax	&	Hence	find	∫∞1/	(x2	+	a2)2	dx.	
																																																																																																																																																					0	
21.	Find	the	Fourier	sine	transform	of	e‐ax	(a>0).	Hence	find	Fs{xe‐ax}.	
22.	Find	the	Fourier	sine	transform	of	f(x)	=	sinx,		0<x<a	

																																																																																		=			0,			x>a.	

23.	If	F[f(x)]	=	F(s),	prove	that	F[f(ax)]	=	(1/lal	)F(s/a).	

24.		Find	the	Fourier	transform	of	e‐alxl,	a>0.	Hence	deduce	that		F[x	e‐alxl]	=	i[2as/(a2+s2)2]		

								√(2/	π).	

25.	Find	the	Fourier	sine	transform	of	the	function	f(x)	=	e‐ax/x.		

26.	Find	the	Fourier	transform	of	the	function	e‐	lxl.	Using	Parseval’s	identity	∫∞dx/(x2+1)2	=/4		
																																																																																																																																																			0	

27. Prove	that	the	Fourier	tranform	of		exp(‐x2/2)	is	exp(‐s2/2)	&	deduce	that		
								F(x.exp(‐x2/2))	=	(is)	exp(‐x2/2).			

28.	Find	the	Fourier	cosine	transform	of	f(x)	={cosx			0<x≤	π	

																																																																																										0							π≤x<∞}.	 	

29.	Find	the	Fourier	sine	transform	of	e‐lxl.	

						Hence	show	that		∫∞	(xsin	mx)/(1+	x3)dx	=		e‐m/2	,m>0.	
																																									0	

30.		Find	the	Fourier	cosine	transform	of	e‐4x.		
	
								Deduce	that		∫∞	(cos2x)/(16+	x2)dx	=		e‐8/8	,and	
																																	0	

																										∫∞	(xsin2x)/(16+	x2)dx	=		e‐8/2		.		 	 	 				 	 	

																																																			0	

	
******	ALL	THE	BEST	******	
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