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Internal Assessment Test 111 — July 2021
Sub: | DIGITAL COMMUNICATION Code:  |18EC61
Date: | 29/07/2021 Duration: [90 mins | MaxMarks: [50 |  Sem: VI Branch: |ECE,TCE
Note: Answer Any 5 Questions
Question Description Marks Max
# Distribution | Marks
1 Explain Gram-Schmidt orthogonalization procedure to obtain a set of orthonormal 10 10
basis functions for the given set of signals.
e Definition 2
e Linear Independence 2
e Basis Functions 6
2 a Consider a signal space with the following basis functions. 06 10
@, (t) = {1 for 0 < t_S 1
0 otherwise
1for0<t<05
d,(t) ={—-1for0.5<t<1
0 otherwise
Plot the signals with coordinates (2,—1) and (—2,1).
e Plotting x4 (t) 3
e Plotting x,(t) 3
2 b Derive an expression for the energy of a signal in terms of its coordinates. 4
e Derivation 4
3 Obtain a set of orthonormal basis functions for the following set of signals. 10 10
4from0<t<4
x1(0) = {] .
otherwise
4 from0<t<?2
x2(0) = { .
otherwise




_(4from2<t<4
X3 (t) = .
0 otherwise
Express the signals as a linear combination of basis functions. Draw the

signal space diagram (Constellation Diagram).

e Basis Function ¢, (t) 2

e Basis Function ¢, (t) 3

e Linear Combination 3

e Constellation Diagram 2

Find the output of the filter matched to the signal x(t) when x(t) is input to the 10 10
filter where
<t<
x(©) = {15 (())It‘l(l)e;v:i;el

e Impulse Response 2

o OQutputforo<t<1 4

e Outputfor1 <t <2 4
Explain Binary Phase Shift Keying (BPSK) with neat block diagram of transmitter 10 10
and receiver. Obtain the signal space diagram. What is the decision rule at the
receiver?

e Equations 2

e Transmitter 2

e Constellation Diagram 2

e Receiver 2

e Decision Rule 2
Draw the block diagram of Coherent Binary Frequency Shift Keying (BFSK) 10
receiver. State the decision rule at the receiver. Derive an expression for probability
of error.

e Receiver 2

e Decision Rule 2

e  Probability of Error 6
Explain M-ary PSK with necessary equations. Draw the signal space diagram for 10 10
M=8.

e Definition 2

e Equations 2

e Basis Functions 3

e Constellation Diagram 3
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