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Instructions to students:

1. Do not write anything other than your roll number on question paper.
2. Mention all the assumptions for your answers clearly.

3. Use of calculator is allowed.

Q.1

Q.3

Q.4

Q.6

a) Draw and explain the block diagram of real time DSP system. i 6.0
b) Explain in detail Gibbs Phenomenon for designing of FIR filter. (LO1,2)
¢) Describe any 4 applications of DSP in various fields.

The first-order difference equation y[n] — ay[n - 1] =x[n], 0 < a < 1, describes a particular 5.0
discrete-time system initially at rest. (LO1,2)
a) Verify that the impulse response h[n] for this system is h[n] = amu[n].
b) Isthesystem

(i) memoryless? (ii) causal? (iii) stable? Clearly state your reasoning.
¢) Isthis system stableif |a | > 1?

Obtain the cascade form realization structure for the following system function. 4.0
(LOs5,6)

H(z) = 2(z+2)
= 2z -0z +05)(z + 04)
Obtain the parallel form realization structure for the following ITR system function.

3z(5z - 2)
HD) = G056z 1)
Design a IIR digital low pass Butterworth Filter using impulse invariant method that 5.0
satisfies the following specifications. (LOs5, 6)

Passband 0.8 < |H(e/)|<1 |w| <027
Stopband |H(e/®)| <02 O67|w|<n
Assume T=1s.

Design a Chebyshev analog Filter with a maximum pass band attenuation of 2.5dBatQ, 5.0

= 20 rad/sec and a minimum stop band attenuation of 30 dB at Qs = 50 rad/sec. (LO 5,6)
The desired frequency response of high pass filter is given by 5.0
‘ ] o TiTw (LO5; 6)
He(e™)y= ¢ We £ Jw) < g
0 fwf < W,

Design a linear phase FIR filter using Hamming window for M=7 and @, = 2 rad/sample.




