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COURSE CODE (CREDITS): %BHEC419/25B11ECA13 (4)

TEST-2 EXAMINATION - 2026
B.Tech~1V Semester (ECE)

COURSENAME: DIGITAL SIGNAL PROCESSING

COURSE INSTRUCTORS: Dr. Vikas Baghel

Note: (a) All questions are compulsory.
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MAX. MARKS: 25

MAX. TIME: 1 Hour 30 Min

" (b) The candidate is allowed to make suitable numeric assumptions wherever. m@uwr‘ed for solving

problems.

(c) Use of calculators is allowed.

Q.No

Question

Co

Marks

Q1

(a) Explain the 51gn1ﬁcance of d1g1tal s1gna.I processmg a.né éhscuss any two

advantages of DSP systems over analog mgnal—process%ng systems

(b) Using the sequences

zfn] = {1,2,1,0,0,0,0 @} bl = {1,1,1,

' (i} Compute the 8-point DFT X [k] shd identify the dominant frequency bins,

(ii) Explain how linear ﬁltermgky[n] = z[n] * hin] is implemented using DFT-

based convolution. 21 B
P

003

[1]

4

Q2

(a) For the dlgitaljﬁlt} with transfer function

1-052"14+0.25:~2
1-1.22"1+40.362"2’

H(z) =

%2\,
A “6- 4
consj_?ruct the Direct Form-I and Direct Form-II structures, and determine

which structure requires fewer delay ¢lements.

(b) The roundoff error is defined as ¢ = z — zg. Derive the roundoff step-size

bound
range _ 22Xy Xn

= number of steps 25+ ~ 2B

For Xy, = 1 (Q15 format), evaluate the value of A.

Co2

3]

(3]
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Question

System function

using the impuise invartance Imethod..

(b) Convert the analog filter with system function

s$+0.1
(s+01)2+16

a(s)

into a ngxtai IIR filter usmg the bllmear transformation, Ensure that ’fh
digital filter has a resonant frequency

of wr =

into a bandpass ﬁlter W]th upper and lowey c:;;,.

spectively. Assume the lowpass filter has*‘andB bandwxdth wy = 0.2,

(b) Design an FIR lmear-phase dlglﬁal ﬁlter that approximates the idea] fre.
quency response ]

& 5 <ll<n

(i) Determme the c@ehcxents of a 25—tap filter using the window method with
a recta.ngula:r ﬁgndow

(ii} Corgp?i;e a.nd plot the magrutude

and phase response of the flter.
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