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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. ( )[ ]xfeF iax  = ____________. 

 (a) ( )asF +    (b) ( )asF −  

 (c) – ( )asF +    (d) – ( )asF −  

2. ( )[ ]axxfF cos  = ____________. 

 (a) ( ) ( )[ ]asfasf −++2   (b) ( ) ( )[ ]asfasf −−+
2
1

 

 (c) ( ) ( )[ ]asfasf −++
2
1

 (d) ( ) ( )[ ]asfasf −−+2  
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3. 




x

Fs
1

 = ____________. 

 (a) 
2
π

   (b) π2  

 (c) 
π
2

   (d) 
2
π

 

4. 
∞

−

0

2

dxe x  = ____________. 

 (a) 
2
π

   (b) 
2
π

 

 (c) π    (d) 
π
2

 

5. [ ]ax
s eF  in ( )l,0  is ____________. 

 (a) 
l

ax dx
l
xne

0

sin
π

  (b) 
l

ax dx
l
xne

0

sin π
 

 (c) 
l

ax dxxne
0

sin π   (d) 
−

l

l

dxxnπsin2  

6. [ ]xFc  in ( )π,0  is ____________. 

 (a) ( )[ ]11
1

2 +− n

n
 (b) 

( )
2

1
n

n−
 

 (c) ( )[ ]n
n

11
1

2 −−   (d) ( )[ ]11
1

2 −− n

n
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7. ( )nZ = ____________. 

 (a) 
( )21−z
z

  (b) 
( )21+z
z

 

 (c) 
( )2

2

1−z
z

   (d) 
( )2

2

1+z
z

 

8. 





2
sin

πnZ  = ____________. 

 (a) 
12 +z

z
  (b) 

12

2

+z
z

 

 (c) 
( )2

2

1+z
z

   (d) 
12

2

−z
z

 

9. 





−
−

az
zZ 1  = ____________. 

 (a) a   (b) na 

 (c) na    (d) na
1

 

10. [ ]zeZ
11−  = ____________. 

 (a) 
n
1

   (b) n! 

 (c) 
!

1
n

   (d) n 
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PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (a) Show that 
( ) ( ) ( )sFis

dx
xdF n
n

n
−=







 +
, where 

( ) ( )[ ]xfFsF = . 

Or 
 (b) State and prove the Parseval’s identity for 

Fourier Transform. 

12. (a) Find [ ]2x
c eF − . 

Or 

 (b) Find 










 −

x
eF

xa

s . 

13. (a) Find the finite Fourier Cosine transform of 

( )
2

1 





 −=

π
xxf . 

Or 
 (b) Find the finite Fourier Sine transform of 

( ) 3xxf =  in ( )4,0 . 

14. (a) Prove that 







−
=








+ 1
log

1
1

z
zz

n
Z . 

Or  

 (b) Find [ ]2nZ .  

[P.T.O.]
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15. (a) Find ( )( )





++
−−

32
41

zz
zZ . 

Or 

 (b) Find 
( ) ( )







−−
−

21 2

3
1

zz
zZ . 

PART C — (5 × 8 = 40 marks) 

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

16. (a) Find the Fourier Transform of 

( )






>
≤−

=
1in,0

1in,1 2

x
xx

xf . Hence find 


∞ −

0
3 2

cos
cossin dss

s
sss

.  

Or 

 (b) Prove that ( ) 2

2x
exf −=  is self reciprocal under 

Fourier transform. 

17. (a) If ( ) ( )22

1
xax

xf
+

= , then find the Fourier 

Sine transform of ( )xf . 

Or 

 (b) Find the Fourier cosine transform of  
(i) axexf ax cos)( −=  and (ii) axexf ax sin)( −= . 
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18. (a) Find the finite Fourier sine and cosine 
transform of ( ) axexf =  in ( )l,0 . 

Or 

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

19. (a) (i) Find 







2
sin

πnZ  and 







2
cos

πnZ . 

  (ii) State and prove the initial value 
theorem for Z-transform. 

Or 

 (b) (i) Find [ ]tetZ −2 . 

  (ii) Prove that ( )[ ] ( ){ }zF
dz
dznnfZ −= , 

where ( ) ( )[ ]nfZzF = . 

20. (a) Find 







++

+−

42
2

2

2
1

zz
zzZ . 

Or 

 (b) Find the inverse Z-transform of 
( )( )11 2 +− zz

z
 

using residue theorem. 

—————— 


