
INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR

Date: 19-09-2016, Time: 2 Hrs. Full Marks: 30, 10 of students: 111
Subject Type: Core (UG)

Mid Semester Examination, Semester: Autumn/Sjffittg, 2016

Subject: Analog Communication (EC31001)

Answer ALL questions. Start a new question on a new page.

1. Suppose, for a channel, the output is given by y(t) = k, X(I - II) + k2X(1 - 12) . Assume t2 > II .

Design a transversal filter equalizer. Compute the tap gains and delays in terms of the channel
parameters. (3)

2. Draw the circuit diagram of a switching modulator. Write the time equation relating the
output and input. What kind of modulation this circuit generates? Is there any carrier
component in the modulated output? (3)

3. For an LC oscillator, the capacitor's capacitance depends on an input voltage. The

dependence relation is given by: C(l) = Co - C1 vm (I). Prove that the oscillator is actually a

frequency modulator. Derive the output voltage expression.

4. Assume, I, g e I) (91)n L2 (91) are complex valued functions.

(3)
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Prove that fj'(t)g' (t}it = - fl(m){ (m)dm.
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5. Assume the following three functions having support Z = [0,1].

2t,IE[0,±J

X3(1)= 1-2t,IE[±,%J

- 2 +;1,1 E [%,1]
Find the orthonormal basis functions for representing these functions and plot. Write down
the coordinate representation. What is the dimension of the spanned by the bases? (5)
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6. For a finite energy band pass signal s(t), derive its equivalent base-band representation Sf (t).
Prove that both the signals have approximately same energy. (6)

7. Assume a message signal x(t) = A cos(2ifml) rnodu lates the instantaneous frequency of a

carrier sinusoid with amplitude Ac and frequency Ie. Derive and plot the line spectrum of the

modulated signal. The frequency deviation is It, . (6)


