QUIZ 8 SOLUTIONS: LESSON 9
SEPTEMBER 17, 2018

Write legibly, clearly indicate the question you are answering, and put a box or
circle around your final answer. If you do not clearly indicate the question numbers,
I will take off points. Write as much work as you need to demonstrate to me that you
understand the concepts involved. If you have any questions, raise your hand and I
will come over to you.

1. [5 pts] Find the general solution to

dy ¢ t
—= — ety =€’
ar Y

Solution: This is a FOLDE and in the correct form. We go through our
steps:

Step 1: Find P, Q

P(t)=—¢, Q@t)=¢
Step 2: Find integrating factor

u(t) _ 6fP(t) dt

_ 6f(—et)dt
= efet
Step 3: Set up the Solution
() = [ Qou(t) d
—et t —et —et o t_—et
= y(t)e —/(e)e dt = y(t)e —/ee dt
u(t) Q(t) u(t)

The right hand side is a u-sub problem: let u = —e’, then du = —e' dt.
Thus,

/ete_et dt = / —e'du=—e"+C = e + C.
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Next, we write

yte ™ = —e ' 4+ C
—e '+ C
= yt)=—F—
e
t ot
=e“(—e° +0)
= | -1+ Ce

. [56 pts] Find the general solution to
322y + 23y = 2sec® xtan x.

Assume that z > 0.

Solution: This is a FOLDE but it is not in the correct form. We divide
both sides by 2® to get

, 322 2sec’ ztanz
vty ——
T T
which becomes
.3 2sec? x tan x
y o+ Sy =TT
T T

Now, that this is in the correct form we may apply our steps.
Step 1: Find P, Q

u(z) =e

where we have assumed that z > 0.

Step 3: Set up the Solution
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y(z)u(z) = / Q(x)u(z) dz

2sec’ xtanx
= gl @)= [ TS @)
(z) ~ (z)

Q(z)

= y($)x3:/2se(32xtanxdx

We need to integrate the right hand side. Consider
2sec’ rtan r = 2sec x secr tan x = 2sec r(secx tan x).

Recall that
d

— secx = secxtanx.

dz

Thus, if ©u = secx, then du = sec z tan x and we write

/QSeCthanxda::/2secx(secxtanx) dx

= /Qudu

=u>+C
= (secx)* + C
=sec’z +C

Therefore, we have

y(z)2® = sec’ x + C

sec?z + C

= ylz) = p




