EE 446: Homework 1

Problem 1:

Sketch the single-sided and double-sided spectra of
1. x(t) = 2sin(2nt — gm)
2. y(t) = 2sin(107t — $m) + cos(2mt)

Problem 2:

Recall that

z(t) = Y Xpelm™oh (1)
Show that
1 to+To )
X, = —/ x(t)e It e, (2)
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Hint: multiply both sides by e=/™«0! and integrate over [to,to + Tp], also re-
member that
to+Ti _
to 0 ,n#m

Problem 3:

Determine the average power of x(t) = 2sin 100¢ using the following equations

1.

1
P=_ x(t)[?dt 4
7 /.. 120 (4)
and
2. -
P= > |X, (5)

Problem 4:

Prove the following theorems:
1. Superposition : a1z (t) + agza(t) <> a1 X1(f) + a2 X2 (f)
2. Time-Delay : z(t — tg) <> X(f)e 2™/t
3. Modulation : z(t)cos(2m fot) <> X (f — fo) + s X(f + fo)



