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Note: Answer Any Five Questions 

Question 

# 

Description Marks 

Distribution 

Max 

Marks 

1 

Derive the expression of narrowband FM both in  time domain 

and frequency domain, plot the NBFM frequency spectrum also 

compare with an AM signal using phasor diagrams 

- 

10 

 Derivation 6 

 Phasor diagrams 4 

2a) 

Explain generation of FM wave using direct method. - 

5 
 Circuit diagram 2 

 Equations 2 

 Theory 1 

2b) 

With a neat diagram, explain the generation of wideband FM 

signals. How the frequency stability is achieved. 
- 

5 
 Block Diagrams 3 

 Theory 2 

3 

With the help of linear model of PLL, obtain output expression 

of demodulation of FM signals. 
- 

10  Theory 2 

 Derivation 5 

 Block Diagram 3 

4 

With the help of amplitude response of VSB filter and necessary 

block diagrams explain VSB modulation and demodulation 
- 

10  Block Diagram 4 

 Theory 3 

 Equations 3 

5a 

Derive an expression of SSB for which USB should be retained - 

5  Spectrums 2 

 Theory 3 

5b 

Explain the working of superheterodyne receiver - 

5  Block Diagram 2 

 Theory 3 

6 

A FM wave is represented by the following equation: 

𝑠(𝑡) = 10sin⁡(5 × 108𝑡 + 4sin⁡(1520𝑡). 
 Determine (i) Carrier wave (ii) modulation index (iii) 

Frequency deviation iv) Power dissipated by FM wave 

across5Ω 

- 

10 

 
(i) Carrier wave  2 

(ii) modulation index  2 

(iii) Frequency deviation  3 

iv) Power dissipated by FM wave across5Ω 3 



7 

State and prove sampling theorem. - 

10 
 Statement 2 

 Spectrum  4 

 Derivation 4 
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6 𝑠(𝑡) = 10sin⁡(5 × 108𝑡 + 4sin⁡(1520𝑡). 

 Determine (i) Carrier wave (ii) modulation index (iii) Frequency deviation 9iv) Power 

dissipated by FM wave across5Ω 

i) Carrier wave is  10sin⁡(5 × 108𝑡). 
 

ii) Modulation index 𝛽 = 4 

 

iii) Frequency deviation = 𝛽 ∗ 𝑓𝑚 = 4 ∗
1520

2∗𝑝𝑖
= 968.14⁡𝐻𝑧  

 

iv) Power dissipated by 5Ω resistor =
𝐴𝐶
2

2∗𝑅
=

100

2∗5
= 10𝑊 
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