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Solutions to Homework Assignment 15

MATH 256-01
Section 4.1, Page 212
Problems: 7-10, 11, 13, 15, 21-24, 27, 28

The Wronskian is

20-3 *41 22—t
W=| 2 2t 4t—1 | = (2t —3)(8t — 8t +2) — 2(4t* + 4 — 4> + 2t) = —14.
0 2 4

Since this is never 0, the functions are linearly independent.

‘We have
2t —3 22 4+1 32+t
W = 2 4t 6t 4+ 1 | = (2t — 3)(24t — 24t — 4) — 2(12t> + 6 — 12> — 4t) = 0,
0 4 6

so the functions are linearly dependent.

We have
20—3 241 22—t t24+t+1
B 2 2t 4t—1  24+1 |
W= 0 2 4 2 =0,
0 0 0 0

so the functions are linearly dependent.

We have
20—3 #B4+1 22—t 2+4+t+1
B 2 3t 4t—1 26041 |
W= 0 6t 4 2 = 156
0 6 0 0

according to MAPLE. Thus, these functions are linearly independent.

y = 1 is certainly a solution. Also, (sint)” = —cost and (sint)’ = cost, so y = sint is a solution.
(cost) = —sint and (cost)” = sint, so y = cost is a solution. The Wronskian is

1 sint cost

0 cost —sint |=—cos’t—sin’t=—1.

0 —sint —cost

n t

(e')(™) = ¢t s0 it is easy to check that y = e’ is a solution. Likewise, (e=¢)(™) = (=1)"e soy = e~
also checks. Finally, (e=2")(™) = (—2)"e?, so this will check out as well. The Wronskian is

ot et o2t
W=|¢e —et —2 2 |=_gc 2,
el et 42t

.y =1 and y = z are clearly solutions since in both cases y” = y"/ = 0. If y = 23, then ¢’/ = 6 and

y"" = 6z, so this is also a solution. The Wronskian is

The Wronskian would be W = ce™ [ 24t = =2t
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W = ceJ0dt — ¢,

W = ce—J@/0dt — e—2Inlt] — %

W = ce—J(/0dt — po=Inlt] — ‘£|
t
Let y = vel. Then y' = v'el +vel,y” = v"el +20v'et +vel, and ¢y = v""el + 3v"el + 3v'et +vet. We get

(2 —t)e' (V" 4+ 30" 4+ 30" +v) + (2t — 3)e! (v + 20" +v) — te' (v + v) + ve'
=e'[(2 - )" + (3 — t)"]

=0.
" / " u t—3
Let u = v”, so v/ = v"”". We have — = i =5 = 71+t—2, solnlul = =t +1Injt — 2| + ¢, and
w _ _
u = tc(t—2)e~t; we may take u = te™t, sov” = te”t. Now v/ = —te "t +e t+cy and v = te "t +cit+c;

t

we may take yo = te™" and y3 = t.

Let y = vt2. Then ¢/ = v't2 + 2tv, " = v"t2 + 4tv' + 20, y"" = v""t% + 6tv” + 6v'. We get
t2(t 4+ 3)(v""t? 4 6tv” + 60v") — 3t(t + 2)(v""t? + 4tv’ + 20) + 6(1 + ) (v't* + 2tv) — 6ut?
= t4(t+ 3)v" + (6t°(t + 3) — 3t3(t + 2))v” + (6t>(t + 3) — 123(t + 2) + 6% (¢ + 1))’
= t4(t + 3)0" + 3t3(t + 4"
=0.

We now have the first-order equation ¢(t + 3)v"”" + 3(t +4)v” = 0 in v".

v 3(t+4) 4 1 t+3 ¢
We get o= “Ht+3) = —;—Fm. Thus In(v”) = —=41n(t) +In(t+3) +c and v’ = g = t—3—|—
3 .
%. Thus v = 720712 f%Jch and v = %+20712+02t+03. Multiplying by t? gives %(t+1)+62t3’+03t2.

Since we already have t? and ¢3, our new solution is ¢ + 1.



