Double Quiz 11 (Show all work)

Find the following for f(z) = (if they exist; if they don’t exist, state so). Use this
information to graph f.
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[2] 1a.) relative maximum(s) occur at ¢ =

[3] 1b.) The absolute maximum of f on the interval ‘[Z, % is and occurs at
= . ——
13] 1c.) The absolute maximum of f is and occurs at =

[2] 1d.} f is increasing on the intervals

2] Le.) f is concave up on the intervals

[3] 1f.) Equation(s) of vertical asymptote(s)

[3] 1g.) Equation(s) of horizontal asymptote(s)
[7] 1h.) Graph f




[10] 2.) related rates g ‘ j’

[10] 3.) integration by substitution S 5
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CH 8: Solv = f(t, y)/
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Suppose f is continuous

dy = f(t)dt

[ dy = / F(t)dt

y = F(t) + C fwhere F' is any anti-derivative of F.

Initial Value Problem (IVP): y(v{o) = 10
Yo = F(tg) + C implies C =y — F(tp) .

Hence unique solution (if domain connected) to IVP:
= F(t) + 3o — F(to)

Section 8.3: Solve 2 = f(y)

If given either differential equation ¢’ = f(y) OR direction

1nd equ111br1um solutlon and determine iffstable,

y= &+
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8.2 Linear vs Non-linear

nonlinear: y' =
GRS

linear: ag(t)y(™ + ...+ an(t)y = g(t /, ‘ ng,ak r

Ex: ty” t@ 3@ sin(t

Ex: 29" — 3y — 2= 0< 2 — nhoh- /j neal”
First order linear eqn: 4! + p(t)y = g(t)

Ex 1:@: @—Jr— b

Ex 2:@+ 35@: £2, y(0) = 0

Note: could use section 8.4 method, separation of variables

to solve ex 1 and 2. I,G USe . é(
A4

oN
Ex 3: t@—I— 2%7' sin(t W § ¢ p ﬁ\r@j; yar( A

I Solve t2y' + 2ty = sin(t)
Y note, cannot use separation of variables).

t2y’ + 2ty = sin(t)

Ctzy) = gin(t

[(t? = [ sin(t)
Z((t2 = —cos(t) + C implies y = —t~2cos(t) + Ct™2

FTC




‘ a\Y‘
( FYI:i Solve 3’ + p(x)y = g(z) . @pwﬁ\s
¥
Let F'(z) be an anti-derivative of p(z) (J ul’ ¢ (/\ ,‘MJ
¢ 10
@Y 4 pa)er Oy = g@)er@ O et
| b 17
eF(m)y/ 4+ [F’(I)GF(m)]y :g(x)eF(ZB) V"\Q &ﬁ» ( g:( k)
F(z), 1/ | F(z) /Vbo ,P ~ 00“ ” 9
ror-gaen ARG e
ef(@)y = fg(a:)eF(a’)-dx_ ‘ @9\ 0
S g
8.4: Solve % =ay + b a;iy
a,;i—(yi’—b = Idt

Inlay+b|
nlay+bl _ 4 4 ¢

Inlay +b] =at +C

eln|ay+b| — eat—l—C’

lay + b] = e

ay + b = £(e“e™)

ay = Ce® — b implies y = Ce® —

3




Ex 2: y' +3t%y = 1%, y(0) =0 N

%%—I—?)tzy:tz 0\.’9 b
"= (X

d
@ =t =3ty
Cdy = (¢

— 3t%y)
1 — 3y{t2dt> e—%ln.|1—3'y] — €_E§——|f./

2
SQK 1 By/ﬁwdt o) s = emsve
¥\ °
\Y/ In|1 — 3y| = (2
yl =& +c\

+C -3
én(|1~?>y| =L +C
1—3y|=et*C R
[1—3y|™3 = e—%+q<¢
|1—3y| :ece_ts ; 1 3
1-3y|~5 =eCe™
1 -3y = +eCet”
€ (|1 — 3y|~%)~3 = (eCe5 )3

\
1= 3y = Ce—t" ~ \
11— 3y| = (e3C%% ")
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3K 3k 3K Sk K ok oK RSk ROk K Existence of Solution&*************

Ch 5) ' = f(t), solution exists if f is contmuouj \/

y = F(t) + C where I is any anti-derivative of f

8.2) lmear y +plx)y =gz ) solution exists if p and ¢ arpezf/
continuous

Ch 8): v/ = f(t,y), solution may or may not exist.

(
Ex: y”'—ly/—I—l_;; 0’”{ =) r]o So/ N
Ex: ()’ =-1 2 Ko real col »

IVP ex: [g—g = y(m
J= [+ 1) |

Inly =2+ In|z|+C

ly| = exHnlel+C = gzelnlzleC — CO|z|e® = Cxe®
y = £Czxe® implies y = Cxe”®
y(0)=1: 1=C(0)e" =0 implies

IVP % = y(1 + 1), y(0) = 1 has|no solution.

See direction field created using |
www.math.rutgers.edu/~ sontag/JODE/JOdeApplet.htmll









niqueness of solution™ i
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Given an initial value problem,

Ch 5) ¢y = f(t), y(to) = yo: if f contmuous then o
appropriate domain, unique solution y = F t)+yo—F (tO

8.2) linear: y'+p(z)y = g{(x), then on appropriate doma
unique solution if p and g are continuous .

e
A e,

,Y), solution may or may not be uni
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Suppose y # 0. Then g—g = y%‘ implies y“%dy = dzx

[y~ 3dy = [ dx implies 3y5 =z + C

y3 = %a: + C implies y = :I:\/(%:c + C)3

Suppose y(0) = 4. Then 4 = v/C? implies C = 43,

Cof

, y(0) = 4, has 3 sol’ns:
y=_¢@x+ﬁp

Thus initial value PE’QPIGH_I,_Z_JI_;_* Y
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Figure 2.4.1 from Elementary Differential Equations and Boundary Value
Problems, Eighth Edition by William E. Boyce and Richard C. DiPrima
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