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Questions

1. (45 Points) Show that the waveforms, y (f), ¥ 2(r) andy 3(r) shown below are orthogonal
to each other. Find the value of A that will make (), ¥ 2(r) and iy 5(1) a set of
orthonormalized basis functions. Express the following s,,(f) (wherem=1 ... M = 4)
signals in terms of y (1) (where i = 1 ... 3). Plots all s,,(7) signals on the signal space
diagram. Write for sy, (vectors), find the energy in each sp. Suggest what type of
modulation s,,(r) waveforms will represent commenting on the efficiency of this
representation. What is the minimum number of s,,(r) signals to achieve a more efficient
modulation ?
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5i)=1 for0<t<2, 5i(1)=0  elsewhere
(=1 for-2<it<0, s:(t)=0  elsewhere

ssi)=1 for-l<r<+1, s(1)=0 elsewhere

s{)=1 for-2<t<-1, s()=1 forl<r<2, s()=0 elsewhere
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2. (25 Points) The DSB modulated signal u(z) whose power spectral density U, ( f)is as
shown below arrives at the receiver mixed with AWGN (Additive White Gaussian Noise)
with a spectral density of N, /2. For demodulation, the setup on the right hand side is

used. Find the input (before demodulation) and output (after demodulation) SNR for this

receiver. ’
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3. (30 Points) Answer the following questions as True or False. For the False ones give
the correct answer or the reason. For the True ones justify your answer.

a) FSK and PPM are the examples of multidimensional signals : /.y

Sk end A //7 L&) éc_ JPPore— Ao fws ZIUG) 3 025

b) Binary PSK is equivalent to binary orthogonal FSK:  / ¢/c_
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c) Noise is N dimensional :  F4lse. . NMose 3 ,-4/,-,;,;4& Loryes)> 1/
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d) In QAM, there is amplitude variation of the signal within the symbol period : /= #7 0//7
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e) Signal constellation diagram shows the position of signal vectors as well as their
amplitudes:
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