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B. E. 6th Sem. (L. T.)

Examination — May, 2009

DIGITAL SIGNAL PROCESSING
Paper : EE-407-E

Time : Three hours ] [ Maximum Marks : 100
Before answering the question, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note: Attempt any five questions. \

1. (a) Distinguish between the exponential form of
fousier series and fousier transform. What is the

- nature of the transform pairs in the above two
cases. 7

. (b) Find the fousier transform of the time function ;
F(#)=5[uft +3)+u(t+2)—u (t ~2)-u(t - 3)]. T

(c) Describe the symmetry property of fousier
transform. . 6

2. (a) Define the terms:
(i) Linearity,
(i) Time invariance and
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(b) The zero-state response of a causal LTI system to
the input x{n]= (%,3,3,1) is: 10

y(n)= {%,.4,.6,4,1] Determriine its impulse response.
3. (a) Consider the sampling of the Bandpass signal

where spectrum is illustrated in  Fig.(1). .
Determine the minimum sampling rate Fs to

avoid aliasing. 10
X®
-106 -100 -94 94 100 106
Fig. (1)
(b) What is meant by sampling. State the sampling
theorem. 10
4. (a) Find the inverse z-transform of
x2)=—5 z 1w}\ereROCi.&s|z|>|. 10

3z° -4z +
L

() Explain initial and final value theorems of z-
transform. 10

5. (a) Explain the procedure for desighing an FIR filter
using Kaiser window. 10

(b) Convert the analog filter to digital filter where
36

system function is H(§) =————
¥ (s+0.0% +36

using
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impulse invariant mapping. Digital filter should
have a resonant frequency of W, =0.2x. 10

Explain product quantisation. 10

Obtain an expression for variance of the output
noise of a digital system which is fed with a
quantized input signal. 10

What is the need for multirate signal processing.
Give some examples of mutirate digital systems.10

Explain with block diagram the general
polyphase framework for decimators and
interpolators. 10

8. Write short note on any two of the following :

(a)

Applications of z-Transforms,

(b) Reconstruction of band-limited signal from its
samples.

(c) Distinguish b/w IIR and FIR filters. 20
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