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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

1 a) A signal is defined as follows :  
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 b) Determine whether the following signals are periodic or not 

periodic. 

(i) tt 2sincos +  

(ii) )2(3 −− tue t
 

(iii) ttu 2sin2)(2 +  

(iv) 
2

1
)( −tu  

(v) t2sin  
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  OR 
   

2 a) Prove the following with respect to convolution operation: 

(i) )()(*)( txttx =  

(ii) )()(*)( 00 ttxtttx −=−  
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U.S.N.           
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 b) Determine whether following are energy or power signals. 

(i) )2()( 3 −= − tuetx t

 

(ii) )()( ttutx =  
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 c) Evaluate the following integrals  
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  UNIT - II 
   

3 a) 
If  
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Evaluate x(t)*h(t) and plot the output 
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 b) An overall impulse response of a system is given by  

)}]()({*)()([*)()( 43251 thththththth ++=  

(i) Draw block diagram of the system 

(ii) Find h(t) if )(5)()( 21 tthth == and 

)()()()( 543 tuththth ===  
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  OR 
   

4 a) Explain autocorrelation and cross correlation with relevant 

equations. Derive expression for orthogonality of two signals.  
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 b) If  )1()1()( −−+= tututx  and )(2)( txth =   

Evaluate x(t)*h(t) plot input and output signals. 
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  UNIT - III 
   

5 a) 
A signal is given by )

3

5
sin(4)

3

2
cos(2)( tttx


++= . 

Determine fundamental frequency and Fourier series 

coefficients. 
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 b) Find the Fourier transform of the following 

(i) )sgn(t  

(ii) )(tu  
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  OR 
   

6 a) State and prove the following properties with respect to Fourier 

transform  

(i) Duality 

(ii) Time scaling 

(iii) Differentiation in frequency  

(iv) Frequency shifting  
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 b) A signal is given by )2sin()3cos()( tttx  += . Determine 

Fourier series coefficients. Draw the magnitude and phase 

spectrum.  
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  UNIT - IV 
   

7 a) A system is given by following equation  
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d
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(i) Find the impulse response of the system  

(ii) Find the output of the system if input is given by 

)()( 2 tutetx t−=  
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 b) Draw RC first order lowpass filter and find the following  

(i) Transfer function 

(ii) Impulse response 

(iii) Frequency response 

(iv) Pole zero plot  
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 OR 

   

 

 
8 a) Draw the Direct form I and Direct form II structure for the 

following system  

)(3)()(3)(2)(
3

3

tx
dt

d
txtyty

dt

d
ty

dt

d
+=++  

CO2 PO1 10 

  b) A system is given by  
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UNIT - V 

   

  9 a) Design a Butterworth filter for the following specifications  

HzFforsH 10000;1)(8.0   

HzforFsH 5000;2.0)(   
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  b) Describe analog to analog frequency transformations using 

relevant expressions and graphs.  
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OR 

   

 10 a) Design a Butterworth filter with maximally flat response in 

passband and an acceptable attenuation of -2dB  at 20 rad/sec. 

The attenuation in stop band should be more than 10dB  beyond 

30 rad/sec. 
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  b) List the characteristics of Butterworth filter  CO1 - 05 

  c) Give practical realization of first order Butterworth Low pass 

filter. 
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