R. Balan Test 2 Solutions MATH 464

I. Since 2* +1 = 0 has no real solutions, the only generalized function that satisfies the inhomogeneous

equation is given by

I1. The general solution is given by
f(2) = 16z — 1) + 28" (& — 1) + cad( + 2).

III.
(a) Recall p_1(s) = —imsign(s) and sign(s) = Lp_1(s) (see the tables at the end of the textbook).

Thus ;
J(s) = sign(s —2) = ~—p_a(s —2).

(b) Note f(z) = 725 — 753 = 3P—1(x —2) — sp—1(x +2). Thus

£ L TS = 1 TS — i TS i TS o
F(s) = 7" pmals) = 7€' () = — e ™ sign(s) + et sign(s) =
= —gsm(élﬂ's)sign(s) = —gsin(47r|s|).
Iv.
(a) - —/
(b) The derivative is
f'(@) = 26(x + 5) + hz)
where h(z) is the Heaviside step function.
(¢) Thus
/ _ —n(=7/2)? >~ —mz? _ —n3/4 1 > —maz? _ —m3/4 1
f{P} =2e + e dx = 2e —5—5 e dx = 2e —1—5.
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V. The maximum sampling period is

1 1

T = =5.10"%s = 50us.
* = 5710000~ 20000° 5= O0Hs

VL
(a) The maximum sampling period is

1
(75— (—25)) - 108~

(b) Th exact reconstruction (i.e. no error) is possible for T = 10us. This is given by

T, = =1-10"%s = 10us.
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