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Question No. 1

1a) Solve the following questions with explanation (any TWO) (3Mx2=6M)

(i) Consider 𝑥 ( 𝑡 ) = cos6πt + sin ( 8πt ) , where t is in seconds. The Nyquist sampling rate (in
samples/second) for the signal 𝑦 ( 𝑡 ) = 𝑥 ( 2𝑡 + 5 )  ___

(A) 8    (B) 12     (C) 16   (D) 32

 

(ii) A discrete time signal 𝑥[𝑛] = sinπ2n where n being integer

(A) periodic with period π    (B) periodic with period π2   

(C) periodic with period π
2
   (D) Non periodic   

 

(iii) Consider two discrete time system T1 nad T2 are defined as follow:

𝑇1𝑥[𝑛] = 𝑥[0] + 𝑥[1] + … … + 𝑥[𝑛]

𝑇2𝑥[𝑛] = 𝑥[0] + 1
2

𝑥[1] + … … + 1
2𝑛 𝑥[𝑛]

Which of the following statement is true?

(A) T1 and T2 are BIBO stable              (B) T1 is BIBO is stable and T2 is non BIBO stable

(C) T1 and T2 are not BIBO stable      (D) T1 is BIBO is not stable and T2 is BIBO stable

(6) CO1
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Question No. 2

2a) Solve the following questions with explanation (any TWO) (3Mx2=6M)

(i) Consider a signal  𝑓 ( 𝑡) = 1 + 2cosπt + 3sin2𝜋
3

𝑡 + 4cos   π
2

𝑡 + π
4
, where t is in seconds.

What is Its fundamental time period in second? 

 

(ii) If the impulse response of a discrete time system is ℎ ( 𝑛 ) = - 5𝑛𝑢-𝑛 - 1. Then what is  z-
transform H(z) of the system? Also comment on stability.

 

(iii) The z-transform of a sequence x[n] is given as 𝑋( 𝑧 ) = 2𝑧 + 4 - 4
𝑧

+ 3
𝑧2 . If the y[n] is the

first difference of x[n], then calculate Y(z).

(6) CO2

Question No. 3

3a) State and prove following properties of DFT

(i)  Linearity    (ii) Circular time shifting

(8) CO1

OR

3b) What discrete fourier transform? What is the difference between DFT and DTFT? (8) CO1

3c) Obtain DFT of the sequence given below using DIT-FFT algorithm.

 𝑥 ( 𝑛 ) = 1
4

𝑛
  𝑓𝑜𝑟   0 ≤ 𝑛 ≤ 3

                =   0             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

(8) CO3

OR

3d) Two discrete time signals are given by

𝑥 ( 𝑛 ) = 1
2

𝑛
    𝑓𝑜𝑟   0 ≤ 𝑛 ≤ 2

                = 0                 𝑂𝑡ℎ𝑒𝑤𝑖𝑠𝑒

and ℎ ( 𝑛 ) = { 1, 1 }

Find 

(i) Circular convolution of these two sequences

(ii) Linear convolution of two sequences using circular convolution

(8) CO3

Question No. 4

4a) What are the advantages of digital filter over analog filter? What are the limitations of digital filter? (6) CO3

OR

4b) Compare IIR filter with FIR filter. (6) CO3  
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4c) Design a digital low pass IIR digital filter using bilinear transformation with T=0.5 sec with
following specifications.

0 . 707 ≤ | 𝐻 ( 𝜔 ) | ≤ 1             𝑓𝑜𝑟   0 ≤ 𝜔 ≤ 0 . 3π    

|H ( ω ) | ≤ 0 . 2           for   0 . 75𝜋 ≤ ω ≤ π

(10) CO4

OR

4d) A second order digital filter is described by

𝐻 ( 𝑠) = 12
𝑠2 + 7𝑠 + 12

Find H(z) using impulse variance method with (i) T=1 sec and (ii) T=2 sec.

(10) CO4

Question No. 5

5a) Design an ideal FIR low pass filter with cut of frequency of 1 kHz and sampling frequency of 4 kHz
with 11 samples using Fourier series method.

(8) CO4

OR

5b) Design an ideal FIR high pass filter with cut-off frequency of 1.5kHz and sampling frequency of
7.5kHz with 9 samples using rectangular window.

(8) CO4

5c) Obtain the direct form and cascade structure of following FIR system.

𝐻 ( 𝑧 ) = 1 + 5
2

𝑧-1 + 2𝑧-2 + 2𝑧-3

(8) CO4

OR

5d) Obtain direct form-I and direct form-II structure of following IIR system.

𝑦 ( 𝑛 ) = 1
4

𝑦 ( 𝑛 - 1 ) - 3
5

𝑦 ( 𝑛 - 3 ) + 𝑥 ( 𝑛 ) + 1
2

𝑥 ( 𝑛 - 2 )

(8) CO4

⋅⋅⋅⋅⋅ End of question paper⋅⋅⋅⋅⋅
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