2.20

(a)
Solution.
/OO uq(t) cos(t) dt = cos0 = 1.
(b)
Solution.
5
/ sin(27t)é(t + 3) dt = 0.
0
(c)
Solution.
5 1
/ uy (1 —7)cos(2n7) dr = / cos(2nT)dr = 0.
-5 -5
2.21
(a)
Solution.
00 n n+l _ gn+1
sl = S alhn] = 3 akprk = X
S— k=0 a—p
2.22
(c)

Solution. The desired convolution is

oS 2
y(t) = / 2(F)h(t — ) dr = / sin(r7)h(t — 7) dr.
S 0
This gives us
0, t<1
2/m(l—cos(m(t—1))), 1<t<3

Y0 =\ o/m(cos(m(t—3)) — 1), 3<t<5
0, t>5

as shown in the figure below.
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2.28
()

Solution. Not causal because h[n] = 2" > 0 for n < 0. Unstable because

i hin] :iQ" = 00.

n=—oo

2.29
(8)

Solution. Causal because h(t) = 0 for t < 0. Unstable because

/ |h(T)|dT > / (et —1)dr = oo.
—o0 100

2.33

Solution. We may solve this ODE first. Multiplying both sides by e*, we get
Se(0) = alt)
dt ’

Integrating both sides from ¢, to t now gives us

¢
e2ty(t) — thOy(tO) = / e x(7)dr.
tO

For (a), let £, = 0. Then the linearity of the system follows from the linearity of the integral. For
(b), since dt =d(t — T'), we can safely replace ¢ with ¢ — T in the above equation without
breaking its properties.

2.39
(b)

Solution. The block diagram is as shown in the figure below.



2.47
(b)

Solution. We have

Y(t) = z(t) * h(t) = 3o (t) * ho(t) — 2o(t — 2) * ho(t) = yo(t) — yo(t — 2),

as shown in the figure below.
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(d)

Solution. Not enough information.

()

Solution. We have

> 9z, Oh

y(t) = E(T)E(t_

as shown in the figure below.
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