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Q.No. Description M CO PO’S BL 

1A Determine the inverse Z-transform of the following z-domain function 

if ROC is 0.2 < |𝑧| < 0.6. 

𝑋(𝑧) =  
1

1 − 0.8𝑧−1 + 0.12𝑧−2
 

4 1 1-3 3 

1B An LTI system is described by the following equation, 

𝑦 (𝑛) = 𝑥(𝑛) + 0.8𝑥(𝑛 − 1) + 0.8 𝑥(𝑛 − 2) + 0.49𝑦(𝑛 − 2). 

4 1 1-3 3 

Instructions to Candidates: 

❖ Answer ALL the questions. 
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Find the transfer function of the system. Also, sketch the poles and 

zeros on the z-plane. 

1C Using Graphical method, perform circular convolution of the following 

sequences: 

𝑥(𝑛) = {2, 1, 2, −1} 

ℎ(𝑛) = {1, 2, 3, 4} 

2 1 1-4 3 

2A Determine the response of a given LTI system when the input 

sequence is given as: 𝑥(𝑛) = {−2, −1, −1, 0, 2}. Use radix 2 DIT FFT 

method. Assume, the impulse response of the system is, ℎ(𝑛) =

{1, −1, −1, 1}. 

4 2 1-4 3 

2B Using DFT, obtain the magnitude and phase spectra of the discrete-

time sequence, 𝑥(𝑛) = {4, 4, 0, 2}.  Also, verify the result using the 

inverse DFT. 

4 2 1-4 3 

2C List the similarities and also the differences (at least TWO each) 

between DIT and DIF Radix-2 FFT. 

2 2 1-4 3 

3A Design a linear phase FIR lowpass filter with a cut-off frequency, ωC = 

0.45π (in rad/sample) using rectangular window by taking 7 samples 

of window sequence. 

5 3 1-3, 

12 

5 

3B Convert the following expression from s-domain to z-domain using 

Impulse Invariant Transformation: (Assume T = 1s) 

𝐻(𝑠) =  
𝑠 + 0.1

(𝑠 + 0.1)2 + 9
 

3 3 1-3, 

12 

4 

3C Give a brief insight into the design concept of Linear Phase FIR filters 

using the Fourier Series method. 

2 3 1-4 3 

4A Design a symmetric FIR lowpass filter, using Hanning window, whose 

desired frequency response is given as: 

𝐻𝑑(𝑤) =  {𝑒−𝑗𝛼𝜔 𝑓𝑜𝑟 |𝜔| ≤ 𝜔𝑐

0         𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Assume that the length of the filter is 7 and the cut-off frequency, ωc = 

1 radians per sample. 

5 4 1-4 5 

4B Convert the following expression from s-domain to z-domain using 

Bilinear Transformation: (Assume T = 1s) 

𝐻(𝑠) =  
𝑠3

(𝑠 + 1)(𝑠2 + 𝑠 + 1)
 

3 3 1-3, 

12 

3 
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4C Explain Bilinear Transformation (BLT) for s-plane to z-plane mapping. 

Illustrate how BLT introduces frequency warping. 

2 4 1-3, 

6,9,12 

2 

5A Design a Butterworth IIR lowpass filter (Direct Form-I Structure) with 

the following specifications. Use bilinear transformation with T = 1s. 

0.7 ≤ |H(ejω)| ≤ 1 ; 0 ≤ ω ≤ 0.4π 

0 ≤ |H(ejω)| ≤ 0.1 ;   0.7 ≤ ω ≤ π 

5 4 1-3, 

12 

5 

5B With relevant diagrams, explain the Control Register File Extensions 

of the TMS320C64x DSP Processor. 

2 5 1-4, 

6,9,12 

2 

5C Compare the Decode Phases of Pipeline in TMS320 C62x and C64x 

DSP families. 

3 5 1-4, 

6,9,12 

2 

 


