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Answer any 5 full questions 

 

 Marks CO RBT 

1 Define Hilbert transform. Plot the magnitude response and phase response of the 

ideal Hilbert transformer. Derive the impulse response of the ideal Hilbert 

transformer. 

[10] CO1 L3 

2(a) State and prove the properties of Hilbert transform.  [06] CO1 L2 

2(b) Determine the Hilbert transform of 𝑚(𝑡) sin 2𝜋𝑓𝑐𝑡  assuming that 𝑚(𝑡) is a low pass 

signal bandlimited to 𝑊 Hz and 𝑓𝑐 ≫ 𝑊.   

[04] CO1 L2 

3 Discuss pre-envelope and complex envelope of bandpass signals with relevant 

equations. Plot the spectra of a bandpass signal, its pre-envelope and complex 

envelope. 

[10] CO1 L2 

4(a) Determine the Hilbert transform of the signal 𝑥(𝑡) given by  

𝑥 𝑡 =    1     𝑓𝑜𝑟 −
𝑇

2
≤ 𝑡 ≤

𝑇

2
0                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

[04] CO1 L2 

4(b) Determine the pre-envelope and complex envelope of the signal 𝑥 𝑡 =
𝑚(𝑡) cos 2𝜋𝑓𝑐𝑡  assuming that 𝑚(𝑡) is a low pass signal bandlimited to 𝑊 Hz and 

𝑓𝑐 ≫ 𝑊.   

[06] CO1 L2 

5 Derive an expression for the canonical representation of bandpass signals. Obtain a 
scheme for extracting in-phase and quadrature components of bandpass signals. Draw 
the corresponding block diagram. 

[10] CO1 L2 

6 Derive an expression for the power spectral density of NRZ unipolar signal assuming 

equiprobable and statistically independent 0s and 1s. Plot the resulting power spectral 

density.  

[10] CO1 L3 

 














