
 

 Answer any 5 full Questions. 

 Attempt the questions with main points, expressions, derivations if 

any, wave forms and block diagram if any. Finish the examination in 

stipulated time 

 After completing the write up scan and upload the answer script. 
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ks 

CO RBT 

1 State and prove sampling theorem 10 CO3 L2 

2 a) A TV signal of bandwidth 4.2MHz is transmitted using binary PCM. 

The number of quantization level is 512. Calculate a) Code word length 

b) Transmission BW c) Final bit rate. Assume fs=2fm 

06 CO4 L3 

b) Represent Binary data “10011101” in polar NRZ and bipolar RZ 

format. 

04 CO4 L2 

3 a) For a sinusoidal modulating signal show the signal to quantization 

error ratio is 1.8+6R. Where R is number of bits per sample. 

05 CO4 L2 

b) Draw block diagram of TDM and explain the principle. 05 CO3 L1 

4 Define PAM. Obtain the expression for Fourier transform of PAM signal.  10 CO3 L2 

5 Write notes on the following line codes. 

a) NRZ b)RZ c)Manchester code d)Differential Code 

10 CO4 L2 

6 Find the Nyquist rate and Nyquist interval for 

a) 𝑚1(𝑡) =
1

2𝜋
𝐶𝑜𝑠(4000𝜋𝑡)𝐶𝑜𝑠(1000𝜋𝑡)     b) 𝑚2(𝑡) =

𝑆𝑖𝑛500𝜋𝑡

𝜋𝑡
 

 

10 CO3 L3 



Solution: 

 

1. Sampling Theorem 

 

 

 

 

 

 



 

 

 

 



 

 



 



 



2. A TV signal of bandwidth 4.2MHz is transmitted using binary PCM. The number of 

quantization level is 512. Calculate a) Code word length b) Transmission BW c) Final 

bit rate. Assume fs=2fm 

Note:  

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 

 

 

 

 

 

 

 

 

 

 

 

 



3 a) For a sinusoidal modulating signal show the signal to quantization error 

ratio is 1.8+6R. Where R is number of bits per sample. 

 

 

  

 

 

 

 



 

 

b) Draw block diagram of TDM and explain the principle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

  

 

 

 

 

 

 

 

 



4. Define PAM. Obtain the expression for Fourier transform of PAM signal 

 

 



 

 

 



5. Line codes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

  

6. Find the Nyquist rate and Nyquist interval for 

a) 𝑚1(𝑡) =
1

2𝜋
𝐶𝑜𝑠(4000𝜋𝑡)𝐶𝑜𝑠(1000𝜋𝑡)      



Rate:  fs1+fs2 = 2500Hz 

b) 𝑚2(𝑡) =
𝑆𝑖𝑛500𝜋𝑡

𝜋𝑡
 

b)  

 

 

 

 

 

 

 Rate=250Hz 


