Question
Find the general solution for the differential equation
d*r  _dx
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Answer
Need general solution of
2
%—Q%nLZx:t—l—cost:L[x]
Complementary Function: m?—2m+2=0= (m—1?=-1=m= -1+
= x(t) = e'(Acost + Bsint)
For the particular integral to L{z}] =t try

1 t+ay = da; = & 0
7 = wmt+a =a =
L PR g T T A
Lizi] = 0-—2a; +2(a; + aop)
= (2&0 — 2@1) + 2Cblt
=t
Solving gives a1 = %, ap = 3 =z} = 3(t + 1)
For the particular integral to L[z}] = cost try
x5 = bycost+ bysint
d *
CZQ = bycost — by sint
d2 *
dtJ;Q = —bycost —bysint
Liz3] = —bycost —bysint — 2(bycost — bysint) + 2(by cost + by sint)
= cost[—by — 2by + 2by]| + sint[—by + 2by + 2by]
= cost[by — 2b] + sint[by + 204 ]
= cost+ 0 xsint by hypothesis
Hence by £ 20 = 0 =b=3 by=—2
Hence x5 = %cost — %sint

The General Solution is:
r = T.+x]+ T

1 1 2
= ¢'(Acost+ Bsint) + §(t+ 1) + gcost— gsint



