2.52 Write a differential equation description _relating thc
output to the input of the electrical circuit shown in.
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Ficure P2.52

2.53 Determine the homogeneous solution for the Systermns
described by the following differential equations:

fs (a} ;ty(t) + 10y(2) = 2x(¢)
a4 d
) Ga¥(e) + 6250 + 8y(t) = L x1
2

, d
Bl 52000 1 () =300

Py (d) di (t) + zi
227 27+ 2y(e) = (1)
2

d d
— (¢) ;I;gy(t) + ?Ey(t) +y(t) = %x(t)

2.54 Determine the homogeneous solution for the systems
described by the following difference equations:
B (a) y[n] ~ ayln — 1] = 2x[n]

—>(b) y[n] —iy[n ~ 1] - §y[n — 2] = x[n]
+x{n—1]
(€) yln] + Fyln - 2] = x[n - 1]
foid) y(n] + y[n = 1] + jy[n - 2] = x[n]
_____ e _*2x[n-1)

2.55 Determine a particular solution for the systems de-
scribed by the following differential equations, for
the given inputs:

05 (a) S—y(t) + 10y(1) = 2x(1)
(i) x(t) =2
(i) x(z) = e
(i) x(2) = cos(3¢)
2

Poib) 53(0) + dy(e) = 32 4(0)
i}y =(t}) =1¢
(i) x(2) = e
x (i) x(t) = {cos(z) + sin(#))
d* d d
— () E?y(t) + 2:1;;}!(0 +y(t) = E;x(t)
—> (i) x(t) = e u(¥)
=) x(z) = 2e""u{t)
(iii) x(z) = 2 sin(2)
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2.56 Determine a particular solution for the systems de-
scribed by the following difference equations, for the
given inputs:

fe(a) y[n] = 3y[n — 1] = 2x[x]
(i) x[n] = 2u{n]

(u) x[n] = ( )"
(iii) xfn] = cos( )
{b) J'i n] = ayln =11 = §{n = 2] = x[n]

A x[n—1]
() x[n] = nuln]
(i) (] = (3) uln]
(iii) x(n] = &'*"un]
{iv) x[n] = (l) un]
> (& yln] + oyl = 1)+ gy(n - 2] = x[n]
+2x(n ~1]

2.59 Determine the output of the systems described by
the following difference equations with input and
initial conditions as specified:

—>(a) y[»] - zyin = 1] = 2x([n],

W-1] = 3,x[n] = (F) uln)

by y{n] -5y [n—Z]—x[n* 1],

yi-1] = 1,¥[-2] = 0,x[r] = un)
() ¥} + gyln — 1] - 33[n — 2] = «]

2.65 Find difference-equation descriptions for the three
systems depicted in Fig. P2.65.
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FIGURE P2.65




2.68 Find diffcrential-equation descriptions for the two
systems depicted in Fig. P2.68.
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FIGURE P2.68

2.69 Determine a state-variable description for the four
discrete-time systems depicted in Fig, P2.69.

:'){.-*—— yln]

x[n]

2.71 Determine a state-variable description for the five
continuous-time LTI systems depicted in Fig. P2.71,
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FIGURE P2.69 (a) (b)
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FIGURE P2.71




