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1. (a) Neatly draw the waveforms resulting from NRZ, NRZI, Manchester and AMI signalling for transmitting 
the bit stream "00110110". 4 

(b) Describe basic FDM and TDM with the help of diagrams. 2+2 

(c) Explain various QAM signalling mechanisms used in modems. 4 

(d) Describe OFDM with the help of diagrams, explaining its orthogonality charcteristics. 4 

(e) With an example, explain the working of code division multiplexing. Describe its orthogonality and 
spread spectrum charcteristics. 4 

(f) A typical telephone subscriber loop has a usable audio bandwidth of 0-4000 Hz. Voice samples gathered 
to cover human voice up to 3500 Hz for digital transmission using a modem are represented in 8 bits. 
What is the bit rate required for the digital transport of this voice signal? What is the permissible SIN 
ratio to support this bit rate? 4+4 

(g) Explain with a diagram, the working of ADSL. 4+4 

2. (a) Explain the working of parity, checksum and CRC error checking schemes. 

(b) Why are CRC polynomials chosen to retain the x 0 term- justify? 

(c) How should a CRC polynomial be designed to intercept all errors occurring in an odd number of bit 
positions? (Hint: Assume that (x + 1) is a factor of G(x), the divisor polynomial, and then consider the 
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divisibility of E(x) characterising this situation, by G(x)). 6 

3. (a) Describe the working of the CSMNCA medium access mechanism with the help of a diagram. 

(b) Describe the working of slotted Aloha and derive its maximum efficiency. 
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Figure 1: A bridged network - numbers adjoining arcs indicate 
the number of the bridge port to which it is connected 

4. (a) Based on their working, discuss the relative benefits and drawbacks of using bridges and hubs to connect 
networks. 4 

(b) Explain with the help of a diagram how bridge learning works to facilitate routing of frames between 
bridges (3 marks)- depict the evolution of the learning tables (3 marks). 6 

(c) For the bridged network shown in the figure 1, trace out the steps for deriving a spanning tree to 
interconnect the networks. Your steps should establish identification of the root bridge (3 marks), the 
root ports (5 marks), the designated ports (5 marks) and finally the spanning tree (3 marks). 16 
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