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Internal Assessment Test 2 – April 2018 

Sub: Data Communication Sub Code: 15CS46 Branch: CSE 

Date: 18/04/2018 Duration: 90 min’s Max Marks: 50 Sem / Sec: IV A and B  OBE 

Answer any FIVE FULL Questions 
MAR

KS 

CO RBT 

1 a. Explain multiplexing and demultiplexing process applied in FDM 08 CO2 L2 

   b. Assume that a voice channel occupies a bandwidth of 4KHz. We need to multiplex 10 voice 
channels with guard bands of 500Hz using FDM. Calculate the required Bandwidth. 

 

02 CO2 L3 

2 a. Differentiate between synchronous TDM and statistical TDM 06 CO2 L2 

   b. We need to use synchronous TDM and combine 20 digital sources, each of 100 Kbps. Each 

output slot carries 1 bit from each digital source, but one extra bit is added to each frame for 

synchronization. Answer the following questions: 
 

i. What is the input bit duration? 

ii. What is the size of an output frame in bits? 

iii. What is the output frame rate? 
iv. What is the output data rate? 

 

04 CO2 L3 

3 Define FHSS. With relevant diagrams, explain how it achieves bandwidth spreading? 10 CO3 L2 
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2 a. Differentiate between synchronous TDM and statistical TDM 06 CO2 L2 

   b. We need to use synchronous TDM and combine 20 digital sources, each of 100 Kbps. 

Each output slot carries 1 bit from each digital source, but one extra bit is added to each 
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i. What is the input bit duration? 

ii. What is the size of an output frame in bits? 

iii. What is the output frame rate? 
iv. What is the output data rate? 

 

04 CO2 L3 

3 Define FHSS. With relevant diagrams, explain how it achieves bandwidth spreading? 10 CO3 L2 



 

 
 

 

 

4 With relevant diagrams, explain the working of 3 phases in Virtual Circuit Networks 10 CO3 L2 

5 a. Design encoder and decoder for CRC-3 06 CO3 L2 

   b. Given the data word 101001111 and the generator  𝑥4 + 𝑥2 + 𝑥1 + 1,  

i. Show the generation of the CRC codeword at the sender site (using binary division).  

ii. Prove that the received data is error-free. 

04  L3, 
L4 

6. With specific frame formats and control fields, explain the working of HDLC. 10 CO3 L2 

7 With the help of FSM and Flow Diagram, explain the working of Stop and wait protocol 10  L2 

8  a. Explain the working procedure of Pure ALOHA protocol for multiple access 6 CO3 L2 

     b. Stations in a pure Aloha network send frames of size 1000 bits at the rate of 

1 Mbps. What is the vulnerable time for this network? Find the throughput if the system (all 

stations together) produces 
a. 1000 frames per second. 

b. 500 frames per second. 

c. 250 frames per second. 

4 CO3 L3 
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6. With specific frame formats and control fields, explain the working of HDLC. 10 CO3 L2 

7 With the help of FSM and Flow Diagram, explain the working of Stop and wait protocol. 10  L2 

8  a. Explain the working procedure of Pure ALOHA protocol for multiple accesses. 6 CO3 L2 

     b. Stations in a pure Aloha network send frames of size 1000 bits at the rate of 

1 Mbps. What is the vulnerable time for this network? Find the throughput if the system (all 
stations together) produces 
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1 b).  Answer: Total bandwidth occupied by 10 voice channels=4*10=40 KHz 
                         Bandwidth occupied by 9 guard bands=500*9=4.5KHz 

                         Hence total bandwidth of the channel=44.5KHz. 

 



 

2.  Difference between Synchronous TDM and Statistical TDM 

    Synchronous TDM 

 

 

 
  



 

 
                      

2 b). i. Input bit duration=10𝜇s 

         ii. Size of the output frame=21 bits 

         iii. Frame rate=100K frames /sec 

         iv. Output Link rate=2000Kbps 

 

3.    FHSS: 

       

 



 

 

 

 

 
 



 

 

4)   With relevant diagrams, explain the working of 3 phases in Virtual Circuit Networks 

 

 

 



 

 

 



 

 

 

 



 

 

 
 

        5 a)  Design encoder and decoder for CRC 

 
 

 



 

 
 

     Cyclic Redundancy Check Encoder and decoder  

 In the encoder, the data word has k bits (4 here); the codeword has n bits.  

 The size of the data word is augmented by adding n - k (3 here) Os to the right-hand side of the 

word.  

 The n-bit result is fed into the generator. 

 The generator uses a divisor of size n - k + I (4 here).  

 The generator divides the augmented data word by the divisor (modulo-2 division).  

 The quotient of the division is discarded; the remainder (r2 r1 r0) is appended to the data word to 

create the codeword.  

 The decoder receives the possibly corrupted codeword. 

 A copy of all n bits is fed to the checker which is a replica of the generator. 

 The remainder produced by the checker is a syndrome of n - k (3 here) bits, which is fed to the 

decision logic analyzer.  

 The analyzer has a simple function. If the syndrome bits are all as, the 4 leftmost bits of the 

codeword are accepted as the data word (interpreted as no error); otherwise, the 4 bits are discarded 

(error). 

 

 

 

 

 

5b) Given the data word 101001111 and the generator  𝑥4 + 𝑥2 + 𝑥1 + 1,  

       i. Show the generation of the CRC codeword at the sender site (using binary division).  

          ii. Prove that the received data is error-free. 

 
 

 

 

 
Sol: Given Data word = 1010011110 

 

generator  𝑥4 + 𝑥2 + 𝑥1 + 1  (10111) 



 

 
Augmented Data word = 10100111100000 

 

 

Sender’s side: 
 

              10111)10100111100000(1001101110                       

                          10111 
                          000111 

                            00000 

                            001111 
                              00000 

 011111 

                                 10111 

                                 010001 
                                   10111 

                                   001100 

                                     00000 
                                       11000 

                                       10111 

                                       011110 
                                         10111 

                     010010 

     10111 

     001010 

 

 

Code word: 10100111101010 

 
Receiver’s side: 

 
              10111)10100111101010(1001101110 

                          10111 
                          000111 

                            00000 

                            001111 

                              00000 
 011111 

                                 10111 

                                 010001 
                                   10111 

                                   001100 

                                     00000 

                                       11001 
                                       10111 

                                       011100 

                                         10111 
                     010111 

     10111 

         0 
 

 
6) With specific frame formats and control fields, explain the working of HDLC.   (10) 

 



 

 

 

 



 

 

 

 
 

7) With the help of FSM and Flow Diagram, explain the working of Stop and wait protocol.    (10) 
 

 

 



 

 
 

 
 

 

 

 

 

 



 

 
 

 
 

 

 



 

 
 
 

 

 
 

 

 

8)a) Explain the working procedure of Pure ALOHA protocol for multiple accesses.  (6) 
 

 



 

 

 



 

 
 
 

 

b) Stations in a pure Aloha network send frames of size 1000 bits at the rate of 

1 Mbps. What is the vulnerable time for this network? Find the throughput if the system (all stations 

together) produces 

 

a. 1000 frames per second. 

b. 500 frames per second. 

c. 250 frames per second 

 

Frame transmission time=1ms. 

Hence vulnerable time=2ms. 

 

a. 

  
b. 

 
 

c. 

 
 

 

 
 



 

 
 

 

 

 

 

 


