
 

Question 

# 
Description 

Marks 

Distribution 

Max 

Marks 

1 

Explain PCM encoder used for analog to digital 

conversion with steps and example. 

 Explain what is PCM with diagram 

 Explain steps involved in sampling, 

quantization & encoding with diagrams 

 Detailed example 

2 M + 

6 M + 

          2 M 

10 M 

2 

(a) Briefly explain ASK & FSK modulation 

techniques with diagrams and specify the bandwidth 

requirements. 

 Explain ASK with diagram & 

implementation 

 Bandwidth expression with diagram for 

ASK 

 Explain FSK with diagram & 

implementation 

 Bandwidth expression with diagram for FSK 

3 M + 

1 M + 

3 M + 

1 M 10 M 

 

(b) Find the bandwidth for a signal transmitting at 12 

Mbps for QPSK. The value of d=0. 

 Show formula and calculations 

2 M 

3 

(a) State and explain the data rate management to 

handle disparity in input data rates in TDM. 

 Explain the 3 methods with diagrams 
2 M * 3 

 

10 M 

 
(b) Two channels, one with a bit rate of 100 kbps and 

another with a bit rate of 200 kbps, are to be 
1 M * 4 



multiplexed. How can this be achieved? Calculate the 

frame rate, frame duration and bit rate of the link. 

 Show the calculation and mention the logic 

applied to deduce the answer. 

4 

(a) What is spread spectrum? Mention its advantages. 

 Explain spread spectrum with diagram 

 Mention 2 advantages briefly 

2 M * 2 

10 M 

 

(b) Explain FHSS and discuss its merits over FDM. 

 Explain the FHSS technique in detail 

including its implementation 

 Show the block diagram & slot allocations 

 Compare with FDM using diagram 

2 M * 3 

5 

Explain the 3 phases of switching at the data link 

layer with necessary diagrams. Also obtain an 

expression for total delay. 

 3 phases - Setup phase, Data transfer phase 

& Teardown phase explanation with 

diagrams 

 Expression for delay with diagram showing 

each delay component. 

7 M + 

3 M 
10 M 

6 

(a) Explain simple parity check code with a neat 

diagram. 

 Block Diagram 

 Explanation of how parity checker works 

2.5 M * 2 

10 M 

 

(b) If the generating polynomial for CRC code is 

x3+x+1 and dataword is 1101100100, generate the 

code word at the sender side. 

 Calculate value of n 

 Obtain augmented dataword 

 Perform modulo-2-division 

 Obtain check bits 

 Obtain codeword 

1 M * 5 

 

1. Explain PCM encoder used for analog to digital conversion with steps and example. 

The most common technique to change an analog signal to digital data (digitization) is called 

pulse code modulation (PCM). A PCM encoder has three processes, as shown in the below 

figure. 

 



 

 



 

 



 

 

2a. Briefly explain ASK & FSK modulation techniques with diagrams and specify the 

bandwidth requirements. 

Amplitude Shift Keying (ASK): 

 



 

The next figure shows how we can simply implement binary ASK. 

 

 

We can have multilevel ASK in which there are more than two levels. We can use 4,8, 16, or 

more different amplitudes for the signal and modulate the data using 2, 3, 4, or more bits at a 

time. In these cases, r = 2, r = 3, r =4, and so on. 

Frequency Shift Keying (FSK): 

 



 

 

 

2b. Find the bandwidth for a signal transmitting at 12 Mbps for QPSK. The value of d=0. 

 

 

3a. State and explain the data rate management to handle disparity in input data rates in TDM. 

If data rates are not the same, three strategies, or a combination of them, can be used. We call 

these 3 strategies multilevel multiplexing, multiple-slot allocation, and pulse stuffing. 



 

Multiple-Slot Allocation 

Sometimes it is more efficient to allot more than one slot in a frame to a single input line. For 

example, we might have an input line that has a data rate that is a multiple 

 

 



3b. Two channels, one with a bit rate of 100 kbps and another with a bit rate of 200 kbps, are 

to be multiplexed. How can this be achieved? Calculate the frame rate, frame duration and bit 

rate of the link. 

 

4a. What is spread spectrum? Mention its advantages. 

Spread spectrum is designed to be used in wireless applications (LANs and WANs). In these 

types of applications, we have some concerns that outweigh bandwidth efficiency. In wireless 

applications, all stations use air (or a vacuum) as the medium for communication. Stations must 

be able to share this medium without interception by an eavesdropper and without being subject 

to jamming from a malicious intruder (in military operations, for example). 

To achieve these goals, spread spectrum techniques add redundancy; they spread the original 

spectrum needed for each station. If the required bandwidth for each station is B, spread 

spectrum expands it to Bss, such that Bss >> B. The expanded bandwidth allows the source to 

wrap its message in a protective envelope for a more secure transmission. 

Spread spectrum achieves its goals through two principles: 

 

 



4b. Explain FHSS and discuss its merits over FDM. 

 

 

 



 

 

 

 

 



5. Explain the 3 phases of switching at the data link layer with necessary diagrams. Also obtain 

an expression for total delay. 

A virtual-circuit network is normally implemented in the data-link layer. 

 

As in a circuit-switched network, a source and destination need to go through three phases in a 

virtual-circuit network: setup, data transfer, and teardown. In the setup phase, the source and 

destination use their global addresses to help switches make table entries for the connection. In 

the teardown phase, the source and destination inform the switches to delete the corresponding 

entry. Data transfer occurs between these two phases. 

 



 

 

 



 

 

 



 

 

 

Total Delay = 3T + 3τ + setup delay + teardown delay 

6a. Explain simple parity check code with a neat diagram. 

In parity check code, a k-bit data word is changed to an n-bit codeword where n = k + 1. The 

extra bit, called the parity bit, is selected to make the total number of 1s in the codeword even. 

The minimum Hamming distance for this category is dmin =2, which means that the code is a 

single-bit error-detecting code. 



 

 

 

 

 

 

 

 



6b. If the generating polynomial for CRC code is x3+x+1 and dataword is 1101100101, 

generate the code word at the sender side. 

 

 

 

 

 


