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Q.1(a) Let ( )x t be a complex exponential signal 0( ) j tx t e   with radian frequency 0 and fundamental period  

0

2
T




  .  The discrete time sequence ( )x n  is obtained by uniform sampling the ( )x t with sampling 

period sT . Obtain the condition for discrete time sequence ( )x n  to be periodic. 

[5] 

Q.1(b) Define the following systems (i) Linear (ii) Time-invariant (iii) causal (iv)stable (v) dynamic [5] 
   
   

Q.2(a) A discrete system is given by the following difference equation ( ) 5 ( 1) ( ) 4 ( 1)y n y n x n x n      

where ( )x n is the input and ( )y n is the output. Find the magnitude and phase response. 

[5] 

Q.2(b) The input and output of causal LTI system are described by the differential equations 
2
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( ) ( )
3 2 ( ) ( )

d y t dy t
y t x t

dt dt
    

(i) Find the transfer function of the system (ii) Find the impulse response of the system. 

[5] 

   
   

Q.3(a) Find the inverse Laplace transform of  
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[5] 

Q.3(b) Using Laplace transform, solve the following differential equations 
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d y t dy t dx t
y t

dt d t dt
    if 

(0 )
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dy
y

dt


    and ( ) ( )tx t e u t  

[5] 

   
   

Q.4(a) Explain DTFT and DFT. Find the IDTFT of 2 3( ) 1 2 2 3j j j jX e e e e         . [5] 

Q.4(b) Describe briefly Fourier series, Fourier Transform, Laplace transform and Z-transform. [5] 
   
   

Q.5(a) State and prove the time domain sampling theorem. [5] 
Q.5(b) A signal ( ) 2 cos(400 6cos 640 )x t t t    is ideally sampled at fs=500Hz. If the sampled signal is 

passed through an ideal low pass filter with a cut-off frequency of 400Hz.What frequency output will 
appear in the output? Sketch the output spectrum. Also find the output signal. 

[5] 
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