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Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Evaluate the following integral 

( )dtte t 22
5

3

−δ
−

−  

2. Consider a discrete time signal ( ) 





 π







 π= nSinnSinnx

84
. If signal is periodic, 

calculate the fundamental time period. 

3. If ( )ωjx  is the fourier transform of a signal x(t). What is the fourier transform 
of the signal ( )35 −tx  in terms of ( )ωjx ? 

4. Find the initial and final value of the function ( ) ( )
74

12
2 ++

+=
ss

s
SF . 

5. Consider two continuous time signals ( ) tetx −=  and ( ) tety 2−= which exist for  
t > 0, Find the convolution of ( ) ( ) ( )ty*txtz = . 

6. The impulse response of a system is ( ) ( )ttuth = . If input of the system is 
( )1−tu , Find the output of system. 

7. Determine the fourier transform of [ ] [ ] [ ]Nnununx −−= . 

8. State the sampling theorem. 
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9. The system function of LTI system is ( )
( )22−

=
z

z
zH . Find the difference 

equation representation of system. 

10. Two discrete time systems with impulse responses [ ] [ ]11 −δ= nnh  and  
[ ] =nh2 δ [n-3] are connected in cascade. Find overall impulse response of the 

cascaded system. 

PART B — (5 × 13 = 65 marks) 

11. (a) (i) For the signal x(t) shown in Fig 11 (a), sketch and label each of the 
following signals:   (9) 

    (1) ( )13 −tx  

   (2) ( ) ( ) ( ){ }51.tututx −−  

   (3) ( ) 





 −δ

5
8

ttx  

    
Fig 11 (a) 

  (ii) Determine the energy and power signals of the signals 
[ ] ( ) [ ]nu.nx n40−= .   (2) 

  (iii) Check whether the given system is linear or not [ ] [ ] 7+= nxny . (2) 

Or 

 (b) (i) A discrete-time signal x[n] is shown in Fig. 11 (b). Sketch and label 
each of the following signals  (6) 

   (1) [ ] [ ]nunx −1  

   (2) [ ] [ ] [ ]{ }nununx −+ 2  

   (3) [ ] [ ]1+δ nnx   

 

Fig. 11 (b) 

x [n] 
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  (ii) Consider the continuous time signal ( ) ( ) ( )55 −δ−+δ= tttx . 

Calculate the Energy for the signal ( ) ( ) ∞−
ττ=

t
dxty . (4) 

  (iii) Check whether the given system is time invariant or not 

( ) [ ] ( )txtsinty 26 += .   (3) 

12. (a) Consider a continuous time signal ( )tf  shown in Figure 12 (a). Determine 

the fourier transform of signal. Also plot the magnitude and phase 

spectrum.     (13) 

 

Figure 12 (a) 

Or 

 (b) (i) Determine the laplace transform of the continuous time signals 

( ) tetx 4−=  and sketch its ROC.  (6) 

  (ii) Determine the fourier series of the square wave shown in  

Fig 12 (b).   (7) 

 

Fig 12 (b) 

f [t] 
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13. (a) Consider a continuous-time LTI system for which input x(t) and output 
y(t) is related by differential equation: 

  
( ) ( ) ( ) ( )txty

dt
tdy

dt

tyd =−+ 2
2

2
 

  Find the impulse response h (t) for each of the following cases: 

  (i)  The system is causal 

  (ii) The system is stable 

  (iii) The system is neither stable nor causal (13) 

Or 

 (b) Determine the convolution integral for the given signal.  

  ( )
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(13) 

14. (a) (i) Determine the Z transform and ROC of the given sequence x[n].  (6) 

   [ ] ( ) [ ] ( ) [ ]18050 −−−= nu.nu.nx nn . 

  (ii) Use  parseval's  property to calculate  the  energy  of given  signal 

   [ ] ( )
∞

∞−= π
=

n n

nsin
nx

22

2 4
     (7) 

Or 

 (b) (i)  Let ( )ωjeX  denotes the fourier transform of given signal x[n]. 

   [ ] ),,,,,,,,,,(nx 10121012101 −−=
↑

 

       (1)   Evaluate ( )joeX    (2) 

       (2)   Evaluate ( ) ω
π

π−

ω deX j 2
  (3) 

  (ii) Consider a discrete time signal  

   [ ]




=
,
,anx

n

0
     

otherwise
aNn 010 >−≤≤

 

   Find the X(z) and plot the pole zero constellation diagram. (8) 
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15. (a) (i) Consider a LTI system with impulse response, [ ] [ ]nunh
n







=
3
1

1  is 

connected in parallel with another causal LTI system with impulse 
response 2h [n]. The resulting parallel interconnections has the 
frequency response, 

   [ ]
wjj

jw
j

ee

e
eH

2712

512
−ω−

−
ω

+−
+−=  

   Determine 2h [n].   (8) 

  (ii) Consider a causal LTI system that is characterized by the difference 
equation:   

   [ ] [ ] [ ] [ ]nxny/ny/ny 2281143 =−+−−  

   Determine the impulse response of the system.  (5) 

                                 Or 

 (b) (i) For the system described by the difference equation: 

   [ ] [ ] [ ] [ ]nxnynyny =−+−− 2143  

   Find the frequency response of the system.  (3) 

  (ii) An LTI system has the impulse response [ ] [ ]nuanh n=  with .a 1<  

The input to the system is [ ] [ ] [ ]( )7−−β= nununx n  with no 
restriction on the value of β . Find the general closed form equation 
for the system output [ ]ny .  (10) 

 PART C — (1 × 15 = 15 marks) 

16. (a) The following facts are given facts about an LTI system with impulse 
response h[n] and frequency response ( )ωjeH : 

  (i) For the input [ ]nu
n









2
1

 the corresponding output is g[n], where 

   g[n] = 0 for n < 0 and n 2≥ . 

  (ii) 12 =












 π
j

eH  

  (iii) ( ) ( )( )π−ωω = jj eHeH  

  Determine [ ]nh    (15) 

Or 
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 (b) (i) Consider a signal x(t) with fourier transform ( )ωjX . Following facts 
are given,   

   (1) x(t) is real and non-negative. 

    (2)  ( ) ( ){ } ( )tuAejXjIFT t21 −=ωω+  where A in independent of t, 
and IFT denotes inverse fourier transform 

   (3) ( ) π=ωω
∞

∞−

22 djX  

   Determine the closed-form expression of x(t)  (9) 

  (ii) Consider a system with impulse response 

   [ ] ( )[ ] [ ]nu/ncos/nh n 221 π=  

   If x[n] 





 π=

2
n

cos . Determine that system output y[n].  (6) 

————————— 
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