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TEST-2 EXAMINATION - 2026
B.Tech-VII Semester (CSE)

COURSE CODE (CREDITS): 18BIWEC636 (2) MAX. MARKS: 25
COURSENAME: Fundamentals of Digital Signal
Processing &Applications

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

problems,

(c) Use of calculators 45 allowed,

I Q.No ‘ Question

Ql {(a)A discrete-time LTI system is described by - -

Vil ~0501n 1) = gl

Determine: (i} the impulse response:;lgrf_n]‘, ‘
(ii) the step response for z[n] = [n],and

(iii) whether the system is BIBO stable (Justify).

(b) Using the sequences .. [3]

hln] = {1,1,1),

(i) Compute the 8-point DFT X (] and identify the dominant frequency bins,
(ii):.:fEprz;in how linear filtering y[n) = z[n] * hin) is implemented using DFT-

baséd convolution,

Q2 | (a) Find the Z-transform and region of convergence (ROC) for the following | co1 [3]
sequences: (i) z1[n} = (0.6)"uln),
(ii) zafn] = ~(0.75) [ ~n — 1,
(iil) wg[n} = (0.5)"u[n] + (~0.5)"u[—n — 1].
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(b) Determine the inverse Z-transform z[n] of

1~0.2z~1
X(z) = (1 =05z )1 = 08--T)
for the following ROCs:
(i) 2| > 0.8,
(ii) f2] < 0.5,
(iii) 0.5 < l2] < 0.8,

(3]

Q3

(a) Compute the 8-point DFT of
CE[?'L]: {1:231101 0,0,0,0}, OSR <7

Also compute the corresponding IDFT to verify your resul -

(b) Use the DFT to compute the linear convolutlon f

z[n] = {1,2,1}, h[n]:{l, ;1,2}.

Show the required zero padding and Justlfy your chosen DFT length.

Q4

(a) A finite-length signal m[n h 16 -point DFT X[k]. A low-pass filter i

applied in the frequency dom:, inby

1, £=0,1,2,3,13,14,15,

0, otherwise.

Wnte the expressmn for filtered output y[n), and explain how Y[k] is ob-
tamed from X [&].

(b) For block convolution using overlap-add, derwe a suitable block length I
for an FIR ﬁlter of length M = 21 when 64-point FFTs are used. State the

number of overlapped samples and explain why.

COo3

(3]
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