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3.27. (a) Find the responses of systems described by the differential equations (i) through
(v), with the initial conditions given.
(b) For each case, show that the response satisfies the differential equation and the ini-
tial conditions
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3.22. Consider an LTI system with the input and output related by
yt) = / ex(t — 7)dr.
o

(a) Find the system impulse response A(f) by letting x(t) = 8(t).
(b) Is this system causal? Why?
(¢) Determine the system response y(t) for the input shown in Figure P3.22(a).
(d) Consider the interconnections of the LTI systems given in Figure P3.22(b), where
h(t) is the function found in Part (a). Find the impulse response of the total system.
(e) Solve for the response of the system of Part (d) to the input of Part (c) by doing the
following:
(i) Use the results of Part (c). This output can be written by inspection.
(ii) Use the results of Part (d) and the convolution integral.
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3.3. For the system of Figure P3.2(a), let x(t) = u(t — ty) and h(t) = u(t — t;), witht; > f,.
Find and plot the system output y(r).

3.4. For the system of Figure P3.2(a), the input signal is x(), the output signal is y(t), and
the impulse response is A(t). For each of the cases that follow, find and plot the output
y(t). The referenced signals are given in Figure P3.4.
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3.8. Show that the convolution of three signals can be performed in any order by showing that
[F@*®O1*h(t) = FO)*[g(0)*h(0)]-

(Hint: Form the required integrals, and use a change of variables. In one approach to
this problem, the function

[ :g(f)[ [ :h(t - ‘r—tr)f(u)d(rj|dt

appears in an intermediate step.)
3.9. Find x(¢)*x,(), where
xi(t) = 2u(t +2) — 2u(t — 2)
and

0, <-4
nt)y=3e¢l -4=1r=4
0, 1> 4.
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3.18. Consider the LTI system of Figure P3.18. Let
(1) = u(t), hy(t) = (1)

Hence, system 1 is an integrator and system 2 is the identity system. Use a convolution
approach to find the differential-equation model of this system.

x(0) + () y(0)
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Figure P3.18
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3.20. Consider a system described by the equation
y(t) = cos(t)x(t).
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(a) Is this system linear?
(b) Is this system time invariant?
(¢) Determine the response to the input 5(¢).

(d) Determine the response to the input §(t — #/2). From examining this result, it is
evident that this system is not time invariant.




