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Marks 

1 

 
Compute the 6-point DFT of 𝑥[𝑛] = [1,2,3,4]. Plot magnitude 

spectrum and phase spectrum. 

• DFT Computation 

● Magnitude Spectrum 

● Phase Spectrum 

 

6 M 

2 M 

2 M 

10 M 10 M 

2 

 
Compute the 4-point circular convolution of 𝑥[𝑛] = [1,2,3] and 

ℎ[𝑛] = [3,2,4] using DFT-IDFT approach [Stockham’s method]. 

Verify the result using matrix method.  

• Circular Convolution 

• Verify using matrix method 

 

6 M 

4 M 

 

 10 M 

3 

 
State and prove the following properties of DFT. 

i) Circular Time Shift      

ii) Circular Frequency Shift        

iii) Parseval’s Theorem  

4 M 

3 M 

3 M 

 

10 M 
10 M 

4 

 

 

An LTI system has the impulse response ℎ[𝑛] = [1,2,3]. Find the 

output of the system for the   input 𝑥[𝑛] = [1,2,3,2,1,4,3,2,1,3,2] 
using overlap-add method. Use 6-point circular convolution. 

                              Convolution block outputs 

Final Overlap Add method output 

 

6 M 

4 M 

 

 

10 M 

 

 

10 M 

5 

 

 

 

Compute the 8-point DFT of 𝑥[𝑛] = [1,2,3,4,4,3,2,1] using DIT-

FFT. 

Stage 1 

Stage 2 

Stage 3 

 

 

2 M 
4 M 

4 M 

10 M 10 M 

6 

 
An LTI system has the transfer function 

𝐻(𝑧) =
2𝑧3 − 3𝑧2 + 𝑧 − 1

𝑧4 − 2𝑧3 + 3𝑧2 − 4𝑧 + 2
 

 

 

  

10 M 10 M 
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Implement the system using Direct Form-I (DF-I) and Direct 

Form-II (DF-II). 

Direct Form I 

Direct Form II 

5 M 

5 M 

7 

a) Design an FIR filter to meet the following desired frequency 

response. 

𝐻𝑑(𝜔) = {
𝑒−𝑗3𝜔      𝑓𝑜𝑟 |𝜔| ≤

𝜋

4
0               𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Use rectangular window in your design. 

 

ℎ(𝑛) = ℎ𝑑(𝑛) 𝑤(𝑛)  

ℎ𝑑(𝑛) evaluation 

ℎ(𝑛) computation 

 

 

 

 

 

 

6 M 

4 M 

 

10 M 10 M 

8 

 Design an analog Butterworth filter that has a passband 

attenuation of 2 dB at 10 rad/s and stopband attenuation of 30 dB 

at 50 rad/s. 

Order 𝑁 computation 

Poles computation 𝑠𝑘(𝑛) 

Analog Filter Transfer Function 𝐻𝑎(𝑠) 

 

 

3 M 

4 M 

3 M 

  

 

 

 

 

 


