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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST-2 EXAMINATION - 2026
B.Tech-IV Semester (ECE)

COURSE CODE (CREDITS): 25B11EC419/26BHEC413-(4) MAX. MARKS: 25
COURSENAME: DIGITAL SIGNAL PROCESSING

COURSE INSTRUCTORS: Dr. Vikas Baghel MAX. TIME: 1 Hour 30 Min
Note: (a) All questions are compulsory. :

(b) The candidate is allowed to make suitable numeric assumptions wherever..fféguéfed for solving
problems. W

(¢) Use of calculators is allowed.

Q.No Question e CO | Marks

Q1 | (a) Explain the significance of digital signal proces‘sing_ and discuss any two Cco3 (1]

advantages of DSP systems over analog signal—proqeséi;ﬁfg‘;’"'systems.

(b) Using the sequences - )
aln) = {1,2,1,0,0,0,0,0},  Aln] = {1,1,1},

(i) Compute the 8-point DFT X k] ‘and identify the dominant frequency bins,
(ii) Explain how linear ﬁlter!-i;_:r__lgr; y[n] = g[n] * h[n] is implemented using DFT-

based convolution.

Q2 | (a) For the digit_al_iﬁljgéf with transfer function COo2 (3]

_ 1-05z"140.25272
- 1-122"1403627%

H(z)

cons:t'ruct the Direct Form-I and Direct Form-II structures, and determine

which structure requires fewer delay elements.

(b) The roundoff error is defined as e = & — zp. Derive the roundoff step-size 3]
bound
b= range _2Xm _ Xnm
~ number of steps 2B+l 2B

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

(a) Obtain a digital IIR filter corre, i

|
System function '

ower c;ij_-:_t;ff-fréquencies Wy and wy, re.
spectively. Assume the lowpass flter ha53-dB Bandwidth wp = 0,27,

(b) Design an FIR linear-phage digitafﬁlfér that approximates the idea] fre.

quency response
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