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Answer any 5 full questions 

 Marks CO RBT 

1. Derive an expression for DFT of a discrete time signal 𝑥[𝑛], 0 ≤ 𝑛 ≤ 𝑁 − 1. 

Explain clearly how 𝑥[𝑛] can be reconstructed from its DFT. [10] CO1 L2 

2. Find the 6-point DFT of the sequence 𝑥[𝑛] = [1,2,3,1]. Plot the magnitude and 

the phase spectra. [10] CO1 L2 

3. Without explicitly determining the DFT 𝑋[𝑘]  of the sequence  

𝑥[𝑛] = [2,1,1,0,3,2,0,3,4,6], evaluate the following expressions. 

a) 𝑋(0) 

b) 𝑋(5) 

c) 

∑𝑋[𝑘]

9

𝑘=0

 

d) 

∑|𝑋[𝑘]|2
9

𝑘=0

 

e) 

∑𝑒𝑗
4𝜋𝑘
5

9

𝑘=0

𝑋[𝑘] 

 

[10] CO1 L3 

4(a). Derive the relationship between DFT and Z-transform of a finite length 

sequence 𝑥[𝑛], 0 ≤ 𝑛 ≤ 𝑁 − 1.  [05] CO1 L2 

4(b). Find the Z-transform of the sequence 𝑥[𝑛] = [0.5, 0, 0.5, 0]. Using Z-transform 

find the DFT of 𝑥[𝑛].  [05] CO1 L2 

5(a). Prove the following properties of DFT 

a) Circular Time Shift Property 

b) Circular Frequency Shift Property 
[06] CO1 L2 

5(b). Let 𝑥[𝑛] be a 4-point sequence with 4-point DFT 𝑋[𝑘]. Express the DFT of the 

following signals in terms of 𝑋[𝑘]. 
a) 𝑦[𝑛] = 𝑥[(𝑛 − 1)4] 

b) 𝑧[𝑛] = cos (
𝜋𝑛

2
) 𝑥[𝑛] 

[04] CO1 L2 
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6 (a). Prove that  

a) 𝐷𝐹𝑇[𝐷𝐹𝑇[𝑥[𝑛]]] = 𝑁𝑋[−𝑛] 
b) 𝐷𝐹𝑇[𝐷𝐹𝑇[𝐷𝐹𝑇[𝐷𝐹𝑇[𝑥[𝑛]]]]] = 𝑁2𝑥[𝑛] 

[06] CO1 L3 

6(b). Find the DFT of the sequence 𝑥[𝑛] = 0.5𝑛, 0 ≤ 𝑛 ≤ 3 by evaluating the DFT 

of 𝑥[𝑛] = 𝑎𝑛, 0 ≤ 𝑛 ≤ 𝑁 − 1.  [04] CO1 L2 

7. Find the 4-point circular convolution of 𝑥[𝑛] = [2,1,2,1] and ℎ[𝑛] = [1,2,3,4] 
using Stockham’s method (DFT-IDFT method). [10] CO1 L2 

8. Consider an FIR filter with impulse response ℎ[𝑛] = [3,2,1,1]. If the input is  

𝑥[𝑛] = [1,2,3,3,2,1,−1,−2, −3,5,6, −1,2,0,2,1] , find the output using 

overlap-add method. Use 7-point circular convolution.  

[10] CO1 L2 
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