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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.  

Fifth Semester 

Mathematics — Main  

TRANSFORMS AND THEIR APPLICATIONS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. ( )[ ]axfF  = ___________. 

 (A) 






a
sF   (B) 







a
sF

a
1

 

 (C) 






a
saF   (D) 







s
aF

a
1

 

 ( )[ ]axfF  = ___________. 

 (a) 






a
sF   (b) 







a
sF

a
1

 

 (c) 






a
saF   (d) 







s
aF

a
1
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2. ( ) ( )[ ]xfFsF =  GÛÀ ( )[ ]xxfF  = ___________. 

 (A) ( ) ( )[ ]
ds
sFd

1−  (B) 
( )[ ]

ds
sFdi  

 (C) ( ) ( )( )
ds
sFdi−  (D) 

( )[ ]
ds
sFdi  

 If ( ) ( )[ ]xfFsF = , then ( )[ ]xxfF = ___________. 

 (a) ( ) ( )[ ]
ds
sFd

1−  (b) 
( )[ ]

ds
sFdi  

 (c) ( ) ( )( )
ds
sFdi−  (d) 

( )[ ]
ds
sFd

 

3. ( )[ ]xfFc '  = ___________. 

 (A) ( ) ( )ssFf s+0
2
π

 (B) ( ) ( )ssFf c+0
2
π

 

 (C) ( ) ( )ssFf c+− 0
2
π

 (D) ( ) ( )ssFf s+− 0
2
π

 

 ( )[ ]xfFc '  = ___________. 

 (a) ( ) ( )ssFf s+0
2
π

 (b) ( ) ( )ssFf c+0
2
π

 

 (c) ( ) ( )ssFf c+− 0
2
π

 (d) ( ) ( )ssFf s+− 0
2
π
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4. [ ]xs eF −  = ___________. 

 (A) 
π
2

   (B) 
2
π

 

 (C) π2    (D) π  

 [ ]xs eF −  = ___________. 

 (a) 
π
2

   (b) 
2
π

 

 (c) π2    (d) π  

5. ( )π,0 -&CÀ [ ]xFc  = ___________. 

 (A) ( )[ ]11
1 −− n

n
 (B) ( )[ ]11

1
2 −− n

n
 

 (C) ( )n
n

1
1

2 −   (D) ( )[ ]11
1

2 +− n

n
 

 [ ]xFc  = ___________ in ( )π,0  is ___________. 

 (a) ( )[ ]11
1 −− n

n
 (b) ( )[ ]11

1
2 −− n

n
 

 (c) ( )n
n

1
1

2 −   (d) ( )[ ]11
1

2 +− n

n
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6. ( )l,0  CÀ ( )[ ]xfFs   = ___________. 

 (A) ( )
−

l

l

dx
l
xnxf π

sin  (B) ( )
l

dx
l
xnxf

0

sin2
π

 

 (C) ( )
l

dx
l
xnxf

0

sin
π

 (D) 
( )


l

xdxn
l
xf

0

sin2 π  

 ( )[ ]xfFs  in ( )l,0  = ___________. 

 (a) ( )
−

l

l

dx
l
xnxf π

sin  (b) ( )
l

dx
l
xnxf

0

sin2
π

 

 (c) ( )
l

dx
l
xnxf

0

sin
π

 (d) 
( )


l

xdxn
l
xf

0

sin2 π  

7. [ ]1−naZ  = ___________. 

 (A) 
az
z
+

  (B) 
az +

1
 

 (C) 
az
z
−

   (D) 
az −

1
 

 [ ]1−naZ  = ___________. 

 (a) 
az
z
+

  (b) 
az +

1
 

 (c) 
az
z
−

   (d) 
az −

1
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8. 





2
sin

πnZ  = ___________. 

 (A) 
1

2

+z
z

   (B) 
1+z
z

 

 (C) 
12 +z

z
  (D) 

12 −z
z

 

 





2
sin

πnZ  = ___________. 

 (a) 
1

2

+z
z

   (b) 
1+z
z

 

 (c) 
12 +z

z
  (d) 

12 −z
z

 

9. 
( ) 









−
−

2
1

1z
zZ  = ___________. 

 (A) n – 1   (B) n  

 (C) n + 1   (D) 2n  

 
( ) 









−
−

2
1

1z
zZ  = ___________. 

 (a) n – 1   (b) n  

 (c) n + 1   (d) 2n  
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10. 
( ) 









−
−

2
1

2

1

z
Z  = ___________, (CvÀ 1≥k ) 

 (A) ( ) 121 −− kk  (B) ( )( ) 121 −− kk  

 (C) 
( )

2
2 1−kk

  (D) 
( )

k

k

2
2 1−

 

 For 1≥k , 
( ) 









−
−

2
1

2

1

z
Z  = ___________. 

 (a) ( ) 121 −− kk  (b) ( )( ) 121 −− kk  

 (c) 
( )

2
2 1−kk

  (d) 
( )

k

k

2
2 1−

 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) ( )






>

<
=

ax
ax

xf
,0

,1
GÛÀ f(x)&Cß L§›¯º 

E¸©õØÓzøuU PõsP. 

  Find the Fourier transform of 

( )






>

<
=

ax
ax

xf
in0

in1
.  

Or 
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 (B) L§›¯º E¸©õØÓzvØPõÚ £õº]÷Á¼ß 
Aøh¯õÍz ÷uØÓzøu TÔ {ÖÄP. 

  State and prove the Parseval’s identify for 
Fourier Transform. 

12. (A) ( ) 2
2xxexf −=  BÚx L§›¯º ø\ß 

E¸©õØÓzøu¨ ö£õÖzx _¯ uø»RÈ GÚ 
PõmkP. 

  Show that ( ) 2
2xxexf −=  is self reciprocal 

w.r.to. Fourier sine transform. 

Or 

 (B) E¸©õØÓ[PøÍ¨ £¯ß£kzv 

( )( )
∞

++0
2222 bxax

dx
Cß ©v¨ø£U PõsP. 

  Evaluate ( )( )
∞

++0
2222 bxax

dx
 using 

transforms. 

13. (A) ( ) kxxf cos= Cß •iÄÒÍ L§›¯º ø\ß 

E¸©õØÓzøu π<< x0 &CÀ PõsP. 

  Find the finite Fourier Sine transform of 
( ) kxxf cos=  in π<< x0 . 

Or 
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 (B) ( )
2

1 





 −=

π
xxf &Cß •iÄÒÍ L§›¯º 

÷Põø\ß E¸©õØÓzøu π<< x0 &CÀ PõsP. 

  Find the finite Fourier Cosine transform of 

( )
2

1 





 −=

π
xxf  in π<< x0 . 

14. (A) ( )[ ] ( ) ( )
−

=

−−=+
1

0

m

i

imm ZifZFZmnfZ , mn −≥  

GÚ {ÖÄP. 

  Prove that ( )[ ] ( ) ( )
−

=

−−=+
1

0

m

i

imm ZifZFZmnfZ , 

mn −≥ . 

Or 

 (B) ( )( )






++ 21

1
nn

Z &Cß ©v¨ø£U PõsP. 

  Find ( )( )






++ 21

1
nn

Z . 

15. (A) 





−− −−
−

21
1

5.05.11
1

ZZ
Z Cß ©v¨ø£U PõsP. 

  Find 





−− −−
−

21
1

5.05.11
1

ZZ
Z . 

Or 
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 (B) ( ) ( )







−−
−

21 2

3
1

zz
zZ &Cß ©v¨ø£U  PõsP. 

  Find ( ) ( )







−−
−

21 2

3
1

zz
zZ . 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

16. (A) ( ) xaexf −= &Cß L§›¯º E¸©õØÓzøuU 
PõsP. ÷©¾® 

  (i) xae
a

dt
ta
xt −

∞

=
+ 2

cos

0
22

π
 GÚÄ®  

  (ii) [ ] ( )222

2

as
asxeF xa

+
=−  GÚÄ® u¸Â. 

  Find the Fourier Transform of ( ) xaexf −=  
and hence deduce that 

  (i) xae
a

dt
ta
xt −

∞

=
+ 2

cos

0
22

π
.  

  (ii) [ ] ( )222

2

as
asxeF xa

+
=− . 

Or 
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 (B) ( )






>>

<−
=

0,0

,22

ax
axxa

xf  Cß L§›¯º 

E¸©õØÓ® 





 −

3

cossin2
2

s
asasas

π
 

GÚUPõmk. ÷©¾® 
4

cossin

0
3

π=−

∞

dt
t

ttt
 

GÚÄ® £õº]÷Á¼ß Aøh¯õÍzøu 

£¯ß£kzv 
15

cossin

0

2

3

π=





 −

∞

dt
t

ttt
 GÚÄ® 

{¹¤. 

  Show that the Fourier transform of 

( )






>>

<−
=

0,0

,22

ax
axxa

xf  

  is 





 −

3

cossin2
2

s
asasas

π
. Hence deduce that 

4
cossin

0
3

π=−

∞

dt
t

ttt
 using Parseval’s identity 

show that 
15

cossin

0

2

3

π=





 −

∞

dt
t

ttt
. 
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17. (A) ( )
x
exf
ax−

=  GßÓ \õº¤ß L§›¯º ø\ß 

E¸©õØÓzøuU PõsP. 

  Find the Fourier sine transform of the 

function ( )
x
exf
ax−

= . 

Or 

 (B) ( ) 22xaexf −=  GßÓ \õº¤ß L§›¯º ÷Põø\ß 

E¸©õØÓzøuU PõsP. ÷©¾® [ ]22xa
s xeF −  

©v¨ø£U PõsP. 

  Find the Fourier cosine transform of 
( ) 22xaexf −=  and hence find [ ]22xa

s xeF − . 

18. (A) ( ) 2xxf =  GßÓ \õº¤ß •iÄÒÍ L§›¯º 
ø\ß ©ØÖ® L§›¯º ÷Põø\ß 
E¸©õØÓ[PøÍ lx <<0  GßÓ 
CøhöÁÎ°À PõsP. 

  Find the finite Fourier sine and cosine 
transform of ( ) 2xxf =  in lx <<0 . 

Or 

 (B) ( )l,0 &CÀ ( ) axexf =  GßÓ \õº¤ß •iÄÒÍ 
L§›¯º ø\ß ©ØÖ® L§›¯º ÷Põø\ß 
E¸©õØÓ[PøÍU PõsP. 

  Find the finite Fourier sine and cosine 
transform of ( ) axexf =  in ( )l,0 . 
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19. (A) [ ]nnaZ  ©ØÖ® ( )[ ]nZ 2−  BQ¯ÁØÔß 
©v¨¦PøÍU PõsP. 

  Find ( )nnaZ  and ( )[ ]nZ 2− . 

Or 

 (B) CÖv©v¨¦ (Pøh{ø» ©v¨¦) ÷uØÓzøu 
TÔ {ÖÄP. 

  State and prove 

20. (A) 








++
+−

42
2

2

2
1

zz
zzZ Cß ©v¨ø£U PõsP. 

  Find 








++
+−

42
2

2

2
1

zz
zzZ .  

Or 

 (B) Ga\ ÷uØÓzøu¨ £¯ß£kzv 

( )( )






+−

−−

25
32

1

zz
zzZ &Cß ©v¨ø£U PõsP. 

  Find ( )( )






+−

−−

25
32

1

zz
zzZ  using residue 

theorem. 

——————— 


