
 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18EC53 VTU Question Paper Solution 



MODULE 1 

1 a) Switching Modulator 

 



 



 

1 b) Ring Modulator 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2 a)AM 



 

  

 



2 b) FDM 



 

 

MODULE 2 



3 a) FM 

 

  



 

 

  



3 b)fc= 93.2MHz, fm=5kHz, deviation =40kHz 

 

1. Carrier Swing = 2* deviation =80k 

2.  Higher freq = fc+ deviation= 93.24Mhz, Lower =93.16MHz 

3. Modulation Index = Deviation/fm = 40k/5k= 8 

4. BT = 2(deviation+fm) =90kHz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 a) Narrow Band FM 

 



 

 

4 b) Nonlinear effects in FM 

 



 



4 c) fm=15kHz, deviation =50kHz 

 

BT = 2(deviation+fm) =130kHz 

Module 3 

5c) Noise 

 

 

 



  

 

 

 

 

 

 

 

 



5 a) FOM DSBSC 



 

 



 



5 b)Single tone FM FOM 

Note: 

 

 

 

 

For sinusoidal modulating signal, P= Am
2/2 and  Δ𝑓 = Kf Am 

Kf
2P = Kf

2 Am
2/2 = (Δ𝑓)2/2 

Figure of merit =3*(Δ𝑓)2/(2W2) =3*(Δ𝑓)2/(2fm2) 

 



6a) FOM FM 

 

 

  



 

 

 

 

  



 

 

 

  



 

 

6 b) Pre Emphasis, De-Emphasis 

 

 



 



 

 

 

 

 

 

 

 

 

 

 



MODULE 4 

7 a) Smapling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



7 b) TDM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 C 
Note:  

1) Levels= 2R 

Word length=R 

2) Nyquist Rate= 2W 

Soln: 

a) Nyquist Rate 2*20K = 40K Hz 

b) L=65, 536 =2R  

R= 16 

 

 



MODULE 5 

9 a) PCM 

 

 



 

 



 

 

 



 

 

 

 

 



9 b)  
Increased BW is a concern for PCM 

Difference between sample and approximation signal is encoded 

BW saving 

In delta modulation (DM), an incoming message signal is oversampled to purposely increase 

the correlation between adjacent samples of the signal.  

Use of a simple quantizing strategy for constructing the encoded signal. 

DM provides a staircase approximation to the oversampled version of the message signal 

The difference between the input and the approximation is quantized into only two levels, 

namely, ±Δ 

 

 

 

 

 

 

 

 

 

 

 

 



Thus, if the approximation falls below the signal at any sampling epoch, it is 

increased by Δ. If, on the other hand, the approximation lies above the signal, it is 

diminished by Δ. 

 

 

 



 

 

10 c) 

1) Levels= 2R 

Word length=R 

2) Transmission bandwidth of PCM >= R* W, R bit per sample, W bandwidth of 

message signal. 

 

3) Bit Rate =R*2W   {Nyquist Rate= 2W} 

Given: W=4.2MHZ, Levels=512 

 

i) 2R=512 , R=9:  Code length=9bits 

ii) Final Bit Rate: R*2W   = 9*2*4.2M bits/Sec = 75.6Mbps 

iii) Min Transmission bandwidth of PCM = R* W =9*(4.2 M )Hz = 37.8 MHz 

 


