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B. Tech. Semester: VI,W.t$d,Briffi ngineering

Regular / Remedial Examination April _ June 2016
2EE6t3z Digital Signal processing

Time:3 Hours

Instruction: 1. Assume suitable data if necessary.
2. Figures to right indicate full marks.
3' This Question paper has two sections. Attempt each section in separate ansrver book.4. Be precise and to the point in answering the descriptive questions.

SECTION : I
Que.tr

('!) investigate whether systems shown below are linewl nonlinear, time 106Idependent/i ndependent, ancl causal/ncn causal.
i )  y (n )  -nx{n)
2) y(n) = cos[x(n)]

O 
(Il) Perfoim linear convolution of'follo-*ring sequences by mathematical equation tfi6l

ftTl"-j 'tr, 1,!,2j, h(n) * {r,Lr}t+ ' " *

Que. i
(A) Explain the given systems with respect to (i) time invariance (ii) linearity t06Iproperties.

1) y(n) = X[=_*X(k)
2) y(n) = sgntx(n))
3) y(n) - Truncfx(n)l

(B) Find the linear convolution of sequences shown below by tabular method. I04lx{n) = {I ,1.,1,.} ,  h(n) = { j , , I , 'L}
{C) What is RoC? Define the ROC for finite length right sided signal. I0zl

Total Marhs: 70

Oue.2
O 

- 
(A) Derive the magnitude and phase spectrum of frequency response for first order

discrete rime system y(n) = x(n) + ay(n_ 1j using Ofpf.
(B) Find the z - transform: x(n) _ nz + 4 n * 3 for n > O

OR

(A) obtain ihe impulse response il(n) of the system using z-transform.
y(n) - 3 yV - L) + 2 y(n - z) = 3 x(n) + z i(n- 1) + x(n _ z)

{B) Compute the DTFT of the following sequence.
x (n )=q ln l ; - i<n<1 '

I06l

[0sl

l06l

t0sl

[031
[071

Que.2

Que.3 Attemptfollowingquestions.
(A) Compare: IIR filter with FIR filter
(ts) Draw direct form I & direct form II structure realization of the IIR systems.

y(n) +i l , f " -  1)  -  
* , r f " -  3)  = x(n)+3x(n--r)  +zx(n-z)

(C) What do you mean by twiddle facror? Explain. [02]
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SECTION: II

Explain the various methods of representing discrete time signals
examples.
State & Explain sampling theorem in details.
What is Nyquist rate of sampling? Explain its significance.

OR

(A) Draw the examples of (i) Continuous & Discrete time signals (ii) periodic &
aperiodic signal and (iii) Even and odd signals.

(B) Discrete time signal is given by x(n) - {1, 2,3, _1,0, I,4}
Find; I

( i) x(n* 3) ( i i)  x{-n) ( i i i )  x (-n+z) ( iv) x{zn+3) f" l* (I)

(c) Draw the cha'acteristic of low pass Butterworth filter.

{A} Write down the steps and expressions for designing iIR lowpass digital
Butterworth filter.

(B) Compute the 4 -point IDFT of the sequence X(i{) = {2, I - j, A, 1+ j}

OR

{A) For Hanning window & Hamming window give function representation, time
domain & Magnitude respcnse of it.

(B) In detail explain gibbs phenomenon.

Attempt following questions
(A) Evaluate the convolution of the following sequences using 4-point DFT &

IDFT.
x(n) = { '1,2,3,1},  t r (n)  = {{ ,  3,2,2}

r'f
(B) Explain the application of DSp in speech recognition.
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