Section 5.1-1

1. From {z” + 16z = 0 we obtain
T = cosSx/Et—i—cQsinSw/at
so that the period of motion is 27 /8+/2 = /2 7/8 seconds.

3. From %:c” + 72z =0, 2(0) = —1/4, and 2'(0) = 0 we obtain z = —%cos 4/6t.
9. From %:c” +x =0, 2(0) =1/2, and 2/(0) = 3/2 we obtain
T = %cos 2t + gsin 2t = @ sin(2t + 0.588).
21. From %z‘" + a2 +2r = 0, z(0) = —1, and 2’(0) = 8 we obtain z = 4te™ — ¥ and

z' = 8¢ — 16te=¥. If + = 0 then t = 1/4 second. If ' = 0 then t = 1/2 second and the

extreme displacement is r = e~ 2 feet.

23. (a) From z” + 102’ 4 162 = 0, 2(0) = 1, and 2/(0) = 0 we obtain = = ge= — L=,

(b) From 2" 4+ 2’ 4+ 162 =0, 2(0) = 1, and 2'(0) = —12 then = = _%3—2: + %e_at.

27. From 1—%:::” +32'+5x = 0 we find that the roots of the auxiliary equation arem = —%5‘3’ j:%~,| (432 — 25,
(a) If 432 — 25 > 0 then 3 > 5/2.
(b) If 43% — 25 = 0 then § = 5/2.

(c) If43? —25 < 0then0 < 3 <5/2.
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