42 EXERCISES

In Problems 1-12, find a general solution to the given differ-
ential equation.

3. yV+59" +6y=0
In Problems 13-20, solve the given initial value problem.

17. y"—6y'+9y =0; y(0) =2, »'(0) =25/3

For each of the following, determine whether the
given three functions are linearly dependent or linearly
independent on ( —oe, = ):

@ yi(t) =1, n(t)=t, wn(t) =1.

(b) ¥ (1) = =3, y(t) = 5sin’t, y;(t) = cos’t. l
(© y(t) =€, n(t)=td, y(t) =rte.

(d) yi(t) =€, wn(t) =e", y(t) = cosht.

4.3 EXERCISES

In Problems 9-20, find a general solution.
13. y"—2y' +26y = 0
19. v +y"+3y'—5% =0

In Problems 21-27, solve the given initial value problem.

1, y'(0) =0,

27. y"—dy"+Ty'—6y=0; y(0) =
=0

y"(0)



29. Find a general solution to the following higher-order
equations.
(@) y"—y"+y" ' +3y=20
(b) y"+2y"+5y"'—26y =0
(€) ¥y +13y" +36y =0

4.4 EXERCISES

In Problems 9-26, find a particular solution to the differential
equation.

13. y"—y"+9y = 3 sin3t

dy  _dy
IS.dxz—SdT—l-ﬁ}—xer

19. 4y"+ 11y' — 3y = —2e™™
25. y"+2y" +4y = 111e* cos3t

In Problems 33-36, use the method of undetermined coeffi-
cients to find a particular solution to the given higher-order
equation.

35 y"—vy"+y = sint

35. y" 4y =2y =t

4.5 EXERCISES

In Problems 31-36, determine the form of a particular solu-
tion for the differential equation. Do not solve.

31. v"+y = sint+tcost+ 10

33 X" —x'—2x = ¢ cost— 1>+ cos 't

35. y"—4y"+ 5y = &' + tsin3t — cos3t



In Problems 37-40, find a particular solution to the given

higher-order equation.

39, Y4y =2y =t + 1

4.6 EXERCISES

In Problems 1-8, find a general solution to the differential
equation using the method of variation of parameters.

4, y"+ 29 +y=¢e?

4.7 EXERCISES

In Problems 9 through 14, find a general solution to the given
Cauchy—Euler equation for t = ().

9. t2y"(t) +7ty'(t) —Ty(t) = 0
2

d d
11. r2£+5rd%§+4z — 0

In Problems 15 through 18, find a general solution fort < 0.
17. t35"(t) + 91y’ (1) + 17y(t) = 0

In Problems 37 through 39, find general solutions to the non-
homogeneous Cauchy—Euler eguations using variation of

parameters.

37. 7" +1z' +9z = —tan(3 Int)

3
39, 122" —tz' vz =1l 1+—
Int



In Problems 41 through 44, a differential equation and a non-
trivial solution f are given. Find a second linearly indepen-
dent solution using reduction of order.

43. " — (t+1)x"+x =0, t=0; f(t) =¢



