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e Answer All Questions
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Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)
« (CO-1: Demonstrate the knowledge of fundamental elements and concept related to

Communication System.
« C0-2: Study the various modulation techniques used in Analog Communication Systems.

o (0-3: Address the challenges imposed on different types of Communication Systems.

Answer All Questions

[Q.No Question
{ 1. |a). What do you mean by baseband and passband transmission?

CO | BL

b). What is the need of modulation in electronic communication system?
¢). What is the condition for the proper operation of an envelope detector?

d). What do you mean by coherent detection of AM-SSB/SC? Give only block diagram.

SOl I I [ S ) [ GRS i

e). Define 1% bandwidth in WBFM?

2. | Consider the circuit shown in Figure 1 with an input signal, m(t), an amplifier with 20103
gain K, a sinusoidal carrier signal at 2mf.t, and two nonlinear devices A and B,

respectively:

A cos2mf .t
Figure 1
a). Express the output signal v, (t) in terms of m(t), A, K, cos 2mft, a and b. Assume
a and b as constants. S
b). Determine the gain K if the circuit performs as a DSB modulator without output
filtering. i
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3. | A carrier of frequency 1 MHz and amplitude 3 volts is frequency modulated by a TEE
sinusoidal message signal of 500 Hz and of peak amplitude 1 volt. The frequency {
deviation is 1 KHz. The amplitude of the message signal is changed to 5 volts, and its :
frequency is changed by 4 times. '
a). Write the expression for the new modulated waveform. 5
b). Compare the required bandwidth for both cases. 5
Z 43

4. | In a WBFM generator of Armstrong method as shown in Figure 2, the initial low
frequency carrier is 200 KHz with the frequency deviation of 25 Hz and final
generated frequency is 102.4 MHz and deviation at final stage is 75KHz. The mixer

oscillator frequency is 10 MHz.

; Afo = 75 KHz
Af = 25 Hz e feo = 102.4 MHz

m(t) —> X | 12 WBFM )
f., = 10 MHz '
LO LO |
Figure 2 |

[a). Determine the values of frequency multipliers n; and n,. 5

b). Estimate the bandwidth of the WBFM signal using Carson's rule if a single tone
modulating audio frequency of 5 KHz is transmitted. )

An email spam filter analyses emails based on two features: Z1 3
Event A: Email contains the word “free”
Event B: Email is from an unknown sender

You are asked to analyse 1,000 emails and find:
300 emails contain the word “free”

400 emails are from unknown senders
150 emails satisfy both conditions (contain “free” and are from unknown senders)

| a). What is the joint probability that a randomly chosen email contains “free” and
is from an unknown sender? 4
b). What is the probability that an email contains “free” given it’s from an unknown
sender? 3
c). Are the two events independent? %
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