Math21b Fall 2010: Linear Algebra Solutions

Solutions

9.3.6 Using Theorem 9.3.13, f(t) = ezt/e*%ezt dt = th/ dt = e*'(t + C), where C is an

arbitrary constant.

9.3.16 By Theorem 9.3.10, the differential equation has a particular solution of the form
fp(t) = Pcos(t) + @sin(t). Plugging f, into the equation we find
(=P cos(t) — Qsin(t)) + 4(—Psin(t) + Q cos(t)) + 13(P cos(t) + Q sin(t)) = cos(t) or

12P +4Q =1

—4P+12Q =0/

_ 3
P=3
1
Q=4-

Therefore, f,(t) = 2 cos(t) + 4 sin(t).

Next we find a basis of the solution space of f”(t)+4f'(t)+13f(t) = 0. pr(\) = A2 +4\+
13 = 0 has roots —2 + 3i. By Theorem 9.3.9, f1(t) = e %! cos(3t) and f2(t) = ¢! sin(3t)
is a basis of the solution space.

By Theorem 9.3.4, the solutions of the original differential equation are of the form
f(t) = cfi(t) + cafo(t) + fp(t) = c1e7?! cos(3t) + coe ! sin(3t) + 2 cos(t) + 45 sin(t),
where c1, co are arbitrary constants.

9.3.29 General solution f(t) = c1 cos(2t) +ca sin(2t) + £ sin(t), so that f'(t) = —2c; sin(2t) +
2¢; cos(2t) 4 £ cos(t) (use the approach outlined in Exercise 17)
Plug in: 0 = f(0) = ¢; and 0 = f/(0) = 2co + %, so that ¢ = 0, ¢ = —%, and
f(t) = —2sin(2t) + L sin(t).

9.3.43 a Using the approach of Exercise 17, we find z(t) = cie ™2 +coe 3t + % cost+ % sint.

b For large t, 2(t) ~ 5 cost + 15 sint.
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9.3.44 a Using the approach of Exercises 16 and 17 we find z(t) = e %!(cy cost + casint) —
& cos(3t) + 2 sin(3t).

b For large t, x(t) & — 45 cos(3t) + =5 sin(3t).



