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382 Chapter 7 Laplace Transfor™
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Figure 7 7 Error for automatic P

the term V k /I becomes large, causing
ibrations, the oscillations o 0\_;

roportional to e’ () but oppog,

e relative tO 1
ure 7-
a damping torque p

error small by making k laI.g :
error to oscillate more rapldly. ( '
steering can be controlled by introducing

in sign (see Problem 40).

In Problems 1-14, solve the given initial value pro
the method of Laplace transforms.
1, vl =2y sioy==i08 y(0) = 2,

2 y"—y’—2y=0; )’(0) =_24
3y 6y +9=0; y(0)=

4. ¥+ 6yl sy ="12c il I

; s), the Laplace transfor
given initial value problem-
y' (0) =

5. w+w= t2+2;

-l



VI =T T
Q1 y’)(o()m:_o‘l
==
=2
DRl (O = 2

i<€3

g(’);{t, =

5 505 solve the given third-order initial value

hlPToblem ;
pmblem for y(1) using the method of Laplace transforms.
T 0

y(o) =1 y(0) = s U=
%, y’”+4y"+y' —6y = =123

y(0) =1, RO= 4.,  y(0) = 2
Rty = O

oEE . (0 =4 (@) = —2
) iy By — 16z " 3

FgEE 5 (0) = 2, 70 ==t

In Problems 29-32, use the method of Laplace transforms
o find @ general solution 10 the given differential equation
by assuming y(0) = a and W(O) = by ez and b are

wrbitrary constants.
oy - 0
| REEC A AL

| 3. Use Theorem 6 in Section 7.3, Page 364, to show that
(A (1)} (s) = sY"(s) S

= 2y} (s) -

30, ylH6y =
3, y' — 5y T6y= —6te”

s

s of Disconti uous Functions

Sectio
76
ransforms of Discontinuous Functions 383

34, Us :
se Theorem 6 in Section 7.3, page 364, to show that
Pl 2n
LAY (1)} (5) = PY(8) +4sY" (s) +2¥(s) ,
where Y(s) = SR

In Problems 35— ; ; .
e 5-38, find solutions to the given initial value

3‘ N 0

356 % Vi SR Oy (0) = O
37. ty _t}”-\-y:Z; )7(0)':2, y'(0)=—\
.ty = 2y + oy = 0 (O R

Hint: & {1 /(T DTHES (s'mt—-tcost)/2.]
38. Vi k i Ak
W) =0, JO) =2

39. Determine the error e(t) for the automatic pilot in
Example 5, page 381, if the shaft is initially at rest in
the zero direction and the desired direction is g(t) — @
where a is a constant.

40. In Example 5 assume that in order to control oscillations.
a component of torque proportional to e' (1), but oppo-
site in sign, is also fed back to the steering shaft. Show
that equation (17) is now replaced by

By'(1) = —ke(t) = pe' (1)
where p is a positive constant. Determine the error
e(t) for the automatic pilot with mild damping (1.2
n <2\/I7<) if the steering shaft is initially at rest m
the zero direction and the desired direction is given by
g(t) = a, where d is a constant.
41. In Problem 40 determine the error e(t) when the
desired direction 18 given by g(t) = at, where @ is a

constant.
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ur paturally in any physica

. nf such functions s straightfo

at often arise when the method of Laplace trans-

o @8 particular interest are methods for h.and17m1g f'm::i-
in the miXing problem of Section 1-% ju hp
| situation that involves switching. Finding the
ward; however, we need some thef,ory for
. oiver Heaviside introduced the following Stey




