o otk W

10.
11.

13.

15.

17.

19.

21.

23.

Solutions to Homework Assignment 16

MATH 256-01
Section 4.2, Page 219
Problems: 1-10, 11-23 odd, 29-35 odd

. 1+ i has magnitude /2 and polar angle 7/4, so we have 1 + i = /2¢!"/4+2in7

—1++/3i has magnitude 2 ((—1)2+4(v/3)? = 4). Thus 2cosf = —1 and 2sinf = /3, s0 6 = 27 /3+2n~.
Thus —1 + \/gl — 9¢2im/3+42inT

This is a real number, so its polar angle is 0 + 2nm; we have —3 = —3e0+2in7,
—i has polar angle —7w/2 and magnitude 1, so —i = e~ im/2+2inT

We have magnitude 2, and 2cosf = v/3,2sinf = —1, s0 6 = —m/6+ 2n7. Thus V3 —i = 2eim/6+2inT
The polar angle is 57/4 and the magnitude is v/2, so —1 — i = \/2ePim /At 2inT

1 V3

We have 1 = 91277 50 11/3 = e277/3 — cog(27/3) +isin(27/3) = —5 +i7 (if n =1) or cos(4m/3)+
1 3

isin(4r/3) = — = — V3 (if n = 2).
2 2

1 — i = /2e /4207 g6 (1 — )12 = /2e~i/8+nT which is either v/2e~""/% or v/2e77/8,

11/4 = ein/242inm o1 one of 1,4, —1, —i.

We want v/2(e"™/3 4-2inm)/? = \/2e!™/6+17 which is +v/2(cos(7/6) +isin(7/6)) = £v/2(v/3/241/2).

The characteristic equation is 7> — 2 —r +1 = 0, or (r — 1)2(r + 1) = 0. The general solution is
¢

therefore y(t) = ciet + cate! + cze™t.

The characteristic equation is 2r® — 4r? — 2r +4 = 0, or 2(r — 2)(r — 1)(r + 1) = 0, so the general

solution is y(t) = c1e?! + coe! + cze™t.

The characteristic equation is r+1 =0, sor = (—1)1/6, or e™/6+nT/3 forn = 0,1,2,3,4,5. cos(m/6) =
V/3/2 and sin(7/6) = 1/2. Our roots are v/32+4i/2,0+i, —/3/2+i/2, —\/3/2—i/2,0—i, and \/3/2—i/2.
(Notice that we do get conjugate pairs.) The corresponding solution is y(t) = ¢ cost + casint +
caeV3/2(c3 cos(t)2) + cqsin(t/2)) + e~ V32 (¢5 cos(t/2) + cg sin(t/2)). Ugh!

The characteristic equation is ¢ — 3r% + 372 — 1 =0, or (r? — 1)3 = 0. We have thrice repeated roots
+1, so the general solution is y(t) = cie + cate! + c3t?et + cqe™t + cste™! + cot?e L.

The characteristic equation is 75 — 3r% 4+ 3r3 — 3r2 +2r = 0, or r(r* — 3r® + 3r2 —3r +2) = 0. It is
not hard to see that r = 1 is a root, leaving r(r — 1)(r3 — 2r? +r — 2) = 0. It is also not hard to see
that r = 2 is a root of this, so we have r(r — 1)(r — 2)(r? + 1) = 0. The roots are r = 0, 1,2, &4, so the
general solution is ¢; 4 coe? + cze?* 4 ¢4 cost + c5sint.

The characteristic equation is 78 + 8r* + 16 = 0, or (r* + 4)> = 0. We have four repeated roots,
the solutions of r* = —4. These are /2e~™/4+in7m/2 n — (,1,2,3. We have \/5(\/5/2 - Z\/§/2) =
1—4,vV2(v/2/2 +iv2/2) = 1 +14,v/2(—V2/2 +iv2/2) = —1 + 1, and V2(v/2/2 — iv/2/2) = 1 —i.
The general solution is y(t) = e'(cicost + casint) + tef(cscost + cysint) + e~ (cscost + cgsint) +
te=t(c7cost + cgsint).

The characteristic equation is 73 — 572 +3r +1 = 0. It’s easy to see that » = 1 is a solution, so we have

4++20
2

(r —1)(r?> — 4r — 1) = 0. The other solutions are r = = 2+ /5. The general solution is thus

cret + caeTVOt 4 cao(2=VE)E,

For 29-35 odd, I will use MAPLE to solve for the coefficients. I recommend you do likewise (with
MAPLE or your graphing calculator).
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r3 +7 =0, sor = 0,4i. The general solution is y(t) = ¢; + ca cost + c3sint. I'll do this one by hand:
y(0) =c1+c2=0,9'(0) =c3 =1, and y’(0) = —cg = 2, 80 ¢; = 2. Thus y(t) = 2 — 2cost + sint. The
graph is below; the solution oscillates as t — oo.

rd—4r3 +4r2 = 0, 50 72(r—2)? = 0. We have y(t) = 1 +cat +c3e? +cgte?. MAPLE gives y(t) = 2t —3.
I’'m not graphing that for you.

2rt—r3—9r2+4r+4 = 0.7 = 1 is a solution, leaving (r—1)(2r3+r?—8r—4) = 0. r = 2is a zero of this, so

we now have (r—1)(r—2)(2r2+5r+2) = 0, which factors as (r—1)(r—2)(2r+1)(r+2) = 0. The general
16

solution is y(t) = cret + coe®t + cze™ /% + cpe=2t. MAPLE gives y(t) = ——e’ — —e% — 1—5677:/2 5 -2,

The graph is below; y — —oo as t — oo.

6r° + 572 41 = 0, so 7(3r 4+ 1)(2r + 1) = 0. The general solution is y(t) = ¢; + coe™ /3 + cze /2.

MAPLE gives y(t) = 8 — 18¢7%/% 4 8¢~*/2. This approaches 8 as t — oo.
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