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B. Tech I Year I Semester Exammatlons, September/October 2023

Tlme 3 Hours " Max Marks 75

Note: 1) Question paper consists of Part A, Part B.

i1) Part A 1s compulsory, which carries 25 marks. In Part A, answer all questions.

iii) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a, b as sub questions.
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l.a)  Express signum function using unit step functions. (2]
b) Discuss the concept of orthogonality and explain the term complete set of orthogonal
functions. (3]
Write notes on complex Fourier spectrum. e, 2].. .
Writé propertres of tr1gonometrlc Fouriersseries. ¢ & /% L [3] \
Write any two propetties of ROC of Laplace transforni: RO S o) S Y
Distinguish Laplace, Fourier and Z transforms. (3]
Write the conditions to be satisfied by a random process to be SSS. [2]
Write short notes on Poisson random process. (3]
Define the Auto correlation function. [2]
erte propertres of cross power densrty spectrum [3]

2.a)  State and prove convolution property of Fourier transforms.
b)  Derive the relationship between rise time and bandwidth. [5+5]
OR
Discuss Paley — Wiener criterion for physieal realizability ¢ of ﬁlter N Y P
Present the analogy between Vectors and srgnals " : : _— - :

4.a) Obtain the complex exponential Fourier series for the wave form shown
below figure 1 and also plot its magnitude spectrum.

x(1)

Figure 1
b)  Find the Fourier transform of signum function.




Figure 2
b) Drscuss the effects of under samphng [5+5]

OR
7.a)  Find the laplace transform of x(r)=—’¢"“u(¢) and it’s ROC.

b)  Using time shifting property find the Z transform of x[n]=(2/3)"u[n-1]. [5+5]

Class1fy random processes and explam"

-------- Define auto-correlation funetion of-a’ random process Aerte propertles of ACF and prove
any two of them. [5+5]
OR

9.a) A random process X(t) = Acos(wt+0), where 60 is a uniformly distributed random variable in
(0, 2m). Check Whether it is WSS or not?

output represented by"—-. RYY(‘C ), Rxx(’c ) respectlvely

Prove that Ryy(‘c ) Rxx(r ) * h( -1 ) *h(t )

10. Derive the expression for power density spectrum of a random process.
OR

11. Derive the relationship between autocorrelation function and power density spectrum of a

e random process. ...




