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Question 1 is compulsory. Answer any one from 2 or 3 and one from 4 or 5                                           
S.no Questions Marks Unit CO Cognitive 

Level 

1.i) State the conditions for a WSS processes. 

 

2 3 C205.3 Remember 

1.ii) Define random process. 

 

2 3 C205.3 Remember 

1.iii) Define the bandwidth of power density spectrum. 2 4 C205.5 Remember 

1.iv) Write the expression for W-K relation. 2 4 C205.5 Remember 

1.v) What is the response of linear system?  2 5 C205.6 Understand 

2(a). Let X(t) be WSS process with auto correlation function 

RXX(τ)= 
a

e


, where a>0 is a constant. Assume X(t) 

amplitude modulates a carrier cos(wot+θ)  . Where wo  is a 

constant and  θ is a uniformly distributed on (-π, π). If X(t)  

and θ are stastically independent , determine the 

autocorrelation function of Y(t)=X(t) cos(wot+θ). 

 

5 3 C205.4 Apply 

2(b). Explain about Probability Distribution & Density Functions 

for First Order, Second Order and N
th 

order. 

 

5 3 C205.3 Remember 

3. Describe the  power Density spectrum and its properties with 

its proof. 

 

10 4 C205.5 Understand 

4. A random process has autocorrelation function                 

RXX(τ) = 1-   for   ≤ 1; 

                      0  for otherwise.  Find the PSD.  

10 4 C205.4 Apply 

5(a). Explain about narrow band processes. 5 5 C205.6 Remember 

5(b). Show that mean square value of output response is 

independent of time t. 

5 5 C205.6 Understand 
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Question 1 is compulsory. Answer any one from 2 or 3 and one from 4 or 5                                           
S.no Questions Marks Unit CO Cognitive 

Level 

1.i) State the stationary process. 2 3 C205.3 Remember 

1.ii) Define deterministic & non deterministic processes. 2 3 C205.3 Remember 

1.iii) If X(t) and Y(t) are Uncorrelated and have constant mean 

values X and Y then show  that  SXY( )= 2 ( )XY  . 

 

2 4 C205.4 Understand 

1.iv) Prove that Imaginary part of SXY( ) and Imaginary part of 

SYX( ) are odd functions of  . 

2 4 C205.5 Remember 

1.v) Define Band Pass Random Process.                            

 

2 5 C205.6 Understand 

2. Explain about Gaussian & poisson random process. 10 3 C205.3 Understand 

3. Describe the relationship between Cross Power Density 

Spectrum and Cross- Correlation Function with its proof. 

10 4 C205.5 Understand 

4. Consider a  random process X(t)= Acos(wot+θ) where  A and 

w0 are constants and θ is a uniformly distributed  random 

variable over the  interval (0,π/2).find the average power of 

the random process X(t) . 
 

10 4 C205.4 Apply 

5(a). Write the properties of Band Limited Random 
process. 

5 5 C205.6 Remember 

5(b). Random Process X(t) whose auto correlation function is    

RXX( ) =    | | is applied to a system   whose transfer 

function is 
1

2 j
.Find the  following  (i) auto correlation  

function (ii) power  spectrum density  (iii) average power of 

the output signal Y(t). 

5 5 C205.4 Apply 
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1.i) Define ergodicity. 

 

2 3 C205.3 Remember 

1.ii) State about second order stationary process. 

 

2 3 C205.3 Remember 

1.iii) Show that SXY( )=SYX(- )=SYX(- )*
 2 4 C205.4 Understand 

1.iv) Prove that the power spectrum density at zero frequency is 

equal to the area under the curve of the autocorrelation 
RXX(τ). 

2 4 C205.5 Remember 

1.v) Write about Band Limited Random Process.                                                                            
 

2 5 C205.6 Understand 

2(a). Explain about Auto-correlation Function with their properties 5 3 C205.3 Understand 

2(b). A random process Y(t) = X(t)- X(t +τ ) is defined in terms of 

a process X(t) that is at least wide sense stationary. 

(a) Show that mean value of Y(t) is 0 even if              

X(t) has a non-Zero mean value.  

(b) Show that σy
2= 2[RXX (0) − RXX(τ )] 

(c) If Y(t) = X(t) +X(t + τ ) find E[Y(t)] and Variance
 
. 

 

5 3 C205.4 Apply 

3. Explain the relationship between Power Density spectrum 

and Auto-Correlation Function With  proof. 

 

10 4 C205.5 Understand 

4(a). If the auto correlation of a WSS Random Process is     

RXX(τ)= .
K

K e


, show that its power  spectrum density is  

                  SXX( )=
2

2

1 ( / )K
 

5 4 C205.4 Apply 

4(b) Compute the average power of the process having power 

spectral density is 6ω
2
/(1+ω

4
) 

5 4 C205.4 Apply 

5(a). Explain the concept of cross correlation function of output 

response 

 

5 5 C205.6 Remember 

5(b). Random Process X(t) whose auto correlation function is  

RXX( ) = 
2

4.e


 is applied to a system whose transfer 

function is 
1

2 j
. Find the  following  (i) auto correlation  

function (ii) power  spectrum density  (iii) average power of 

the output signal Y(t). 

5 5 C205.4 Understand 
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1.i) State the Mean Ergodic Process 

 

2 3 C205.3 Remember 

1.ii) What is continuous and discrete random process 

 

2 3 C205.3 Remember 

1.iii) If X(t) and Y(t) are orthogonal then prove that                   

SXY( )=SYX( )=0. 

2 4 C205.4 Understand 

1.iv) Define power density spectrum 2 4 C205.5 Remember 

1.v) Write the expressions for inphase and quadrature phase 

components 
 

2 5 C205.6 Understand 

2) Explain about Cross-Correlation Function with their 

properties 
10 3 C205.3 Remember 

3(a) Show that the random process X(t)= Acos(wot+θ) is wide-

sense stationary if it is assumed that A and w0 are constants 

and θ is a   uniformly density random variable over the 

interval (0,2π).  

5 3 C205.4 Understand 

 

3(b) Find the auto correlation function for  

SXX( ) =  

2

2 2

157 12

(16 )(9 )



 



 
  

5 4 C205.4 Apply 

4. Explain about Cross Power Density Spectrum and its 

properties with its proof. 

10 4 C205.5 Understand 

5(a). Explain the concept of auto correlation function of output 

response. 

5 5 C205.6 Remember 

5(b) 
Prove that SYY( ) = 

2
( ) . ( )XXH S   

5 5 C205.6 Apply 
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