8.1 flx)= &=Lty + 3

(a) DO’W]@M.‘ a// X (bQCduSe ‘}C IS o WD@AM:’@Q)
X-infettgpls & y=0 = K'-Ux+3 =0
(x-1)(x-3) =0
x=1 o %x=3
Roints (1,0) (3,0)
4 10) =0"-4.0+3 =3
Poind (0,3) '-

b (%) =
(b) F7(x) 2x =4 - 2(x-2)
Cf‘!“/ﬁ'Ca( IODif\"S CX=E D
(x) = 2(x-2) Fx) = 2(x-2)
?’ is NEGafive £7is POSitve
e-4. p/uﬁ n x=0 or 1) (@ﬁ P/u in X=3 or _/00)
+ i bcheasiAj + i /f\?cfmsf-:\j

)

/OCa/ MIN «t xX= 0

g*in'féf(éfﬂ— :> X =0 é




Bl conbinued
(C,) ‘7[\//(7() =)

'F// IS a{buajs ’008;'/\'\12. Thefe one no inf/(cﬁ'mpaiA#.
+ s a/wa:js cmeave UP.

Some Valwes
X ) k3 = (1) (xe3)
- (~2)(-4) =8
© (-1)(-3) =3
! (0)(-2) =0
Z (1) (1) =—)
3 (2)(0) = o
4 (3(1) = 3
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T
inTeitept
3 o — ; X ?A{'&prf
I A\r\m. 5 x
vy

~ 'm'\'@fc&ft



3.2 Fl)=x =3 +3

(OL) DMOI}H: all X (becmse X IS a }/Jogmamia/)
x»:'nf@rcapfs 5 y=o N>~3n +3 =0
We cant factor or Solve most cubics. But instead,
Wlana can eshmate whefe an X- infefcé,p?‘ is:
f(0)=0"~30+3 =3 .
F-1)=(-1) ~3(-1) +3 = —1+3+3 =5
F(-2)= (-2)~3(2)+3 =—8t6+3 = [
f(-3)=(-2)’~3(-3)+3 =—27+9+3 = ~1>
So Hhefe must be an x—infefcef;f betveen x=—2 drd x=—3.
5"”‘*@@(% 2 X0 = 3:7%) 26°-20+3 = 3
Point (0,3)

(b) T7(x) = 3x" =3 = 3(x*-1)
=3(x+1)x-1)

Criticad points: xz—f ws
, ool
Xt R
/ ) - T °+ + +
+ pos Neq

pos
+ !No(easi/lj 7\ ‘)C DEaeasir}j 7‘ %/Mcfeasf’y
focal MAX ot 5=—1  [ocal MIN at x={



b. 2 conbinued
(o) ‘)C//(')() - ¢

70 if x=0
x=0
< - -
- .
7 s NEGatkve 7 s POSihve

£ is concave DOWN T £ is concave UP
infle efion PoiA‘(‘ at =0

(4) oy
Sowe othel PW"]" :210
R loesl ™|
-F 2 ;13,3.Q+5
( ) - % --6 'I'?) =s
- 23..3.3+3
‘F’(S) :32_1.__ +3:2! # /
< e |
/ 0
hatd # Compite
this X-intoteept .
but s 2 {H),_w;; (nfleckiom Pow‘t W

1o the left of X == -+




B3 (x)= x = 2"
(a) DUVMM«' aN X (b@CduSQ 7[ S a /)Ogndmia/)
’)(-in’fﬁce,ofs =2 U’-O = IXZ'L._.Q.XZ =0

2 2 /Xz(lxq-ﬁ 2) =0
= X =0 or X =2 Dy (J‘ )
D Az = XE— |2 oInTs: (—y2,0
D=0 o X=J2 o J2 /6.03
(Jz,0)

fﬁ ’i“',—@f(?a[)'(' :—% X=0 ?ﬂ = 'F(O) = O‘f__ 207— =0

PDM{: (0,0)
() Tx) = Ux®— i
= Uy (x"=1) = Bx(x+ 1) (x-1)
Cribead !ooil\'l's: X=0, X = 1 x=1

X="1 x=0 'X’f
<- } } | 5
by — — = T —— o 4+ 4+ + + &t
L L S R S SR S s
ol - — — o4+ 44

‘\N f/l/ltzﬁaﬁve //)ash’sw. f/n 674—/4\/@ £ //0055')\'\[&
+ DEdeasiAﬂ £ Icheasiﬁ £ DEcr. em;rﬁ £ /A/Cf(dfiﬁ
1

1
local MIN local MAX [ocal MIN

at x=-] ot x=0 ot x=1



%g Comtinued
() A7(x) = 19" =t = 4(3x"~1)

70 = Zt=1 D =13 D K:FIRE

or = +
It mab hd,o P know f 1.7 X _ﬁ/,’;’
So J3 /3 is a bit less Han 0.6,
x=~J3/3 BENY:
I } S

Test value x=—100  Test value x=0  Test value x =100
F0=ylsomo-1) 7= 4(p-1) 7= 430000 -1)
£/ poSitve 7 NEGative £7 ppsitkve

£ concave UP A + coeave DOWN T £ concave UP

L

<

inflection point inflechon looin'('

(d) For (fjf‘ﬂ()}\r'f\g }OMFOSZS, we Should evaluate 7C
ot all "Special" poink. F(x) = x*- sz—fq('z{’xz-.’/’_)
£(0) = 0*(0*-2) =0 -
£(21/R) = Lo (b=2) =55 = T sl
£(t1)= (o (1-2) = - ’
f(tJ2)= 2-(2-2) =0
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3. 2 continved

/
local min local min
d/
Inflecdion Po'm‘l‘ if\f lection loo‘m{-



L ) = x + sinx

(a) Dowmain: all (W/gnmwa/s and sine funcons
have po (s frichms on Fhe a’mmn)

X-intacepts y=0 2 X +sinx =0
or SinX =—%
Carct Solve this afjdora;caﬂj. Can we Euegf /'nfefcqp-ls ?

| Fnd them 8M,9/1?¢4//j 7
afm”rmapfs 7 X0 D Yz O+sin0 Z0+0 =O

Piat (0,0)
(both an X-inféf(ep’f ard y—infarcef‘f)

(b) T/(x) = 1 + cos x

Crifical Foin’/s? £/ is never undefined

/=0 & ltasx=0 P cosx =—]
YDU( should be able ’H’jure ouT what X values
make cos X = =L, fnSwer: x =41 +3r t57

( H0w7 Gstaph of cosine funchon (ooks like

1

T T N\ 3

B NG AN N
NQXf, w)/lﬁ/m 1S 'IC/ iposiﬁve of lfleja%‘vc.?
Fact: We krow cos X S, -1 a/waﬂs. So hzfe)

FUx) = | +os x s > 0 O/ijs' ’f/)sneuerméﬂa#ve.




50 'F 1S ot ﬁ(@cfé’asr‘/\j on anﬁ i/t@ﬂ/xﬂ.
None of H«e cri'ficéxﬁ )00}/«7'5 ofe maxes of mins.

(c/ —7[\//(7() =0=-sinx = —SinX

'IC// O 2 Sihx=0 = «x= O,tm tom t3m,.
(10 ferony his Foome KNOWING Hhe sie-Funchr)

We know Sinx  behanes like &

5
S -m\Jo T 2 ke
e P I S ——

/)05 n@ ’)05 nfj POS
So 7D//('><) = —Siax  behaves like:

f3‘rr -—Qn —~1T x =0 »x =T ?(-217‘ ’X=3ﬂ'

f//mj f’f,oos f” feg F/,oos F”mc’j N pos f"’nej f”pas

O AU N Y.
Each of Hhe poinBs O, T t27 23 . isan fhﬁecz’im/;z‘_

(d) Tt way be helpfal # potice
man /

+(0) = 0 +sin0 =0

F(r) = 7 +siam = THO =T

f(2m)= 2r +sin2m = Zm+0 =27
¢te.

Sim"(azrfj 'IC(""IT):"TT) f(’*QTT) ==2n ,ellC.



50 £ s never decfeas;xj)
and c}mngas c(mcau}@ aT 2ach //Ma_/ﬁ'//e of T

FOf A more Cafefu;( gmpl\} we conld nofe +Fhat
—F/(')() = 1 4+ cos X s a/waﬂs bednoen O wd 2
So stoepest slpe should be 2 (ot Vaﬂ‘iwﬁ)'



8.5 A= f1e-x = (16-x*)""

(a) Dmmam: must have Ié-—"xz >/ O
= 16 2 x* o equivalently * £ 16

= 4 Ly g U
X —infecgts = y=0 “-?ﬂé“?(zﬁro
16 -x* =0
16 =x*
X=X Pt (1,0)
y _ (-40)
9*“46“6]9!3 "7&' X=0 éﬂ:m:\ﬁ“ -.:[7L
[int (O,Lf) |
-l/z
(b) T/(x) = é(fé——x") ‘(- 2x)
= —X _ Cribesd ﬂa’“é‘“?

ﬂ — X 2 When is 7 2ef0 or Qnde#}n@(?
When 'falo o botwm is 2es0.




x=-4 X=0 ~= Y

- t -

X bt o - — —

16-—')(2' + + 4+ + + +
£/ s posihve —F is neﬁm‘we
_F is f‘ﬂéffﬂfiﬂ ']C ;s &(gcfgﬂg/j

A
Local max at x=0

ﬁd""ic“!{j also a min al x=-U4 and at x= 4

(c) sime 1) = =X
(t6-x7)"

we pase F7(x) = (o) (16-%*)"" —(- x)((lé-—'xz)'/z)/

(Ié X )'/2')

- —1(16 x) + l(jé 'x)_"/z( 27()

16 —x"

= 1) = (1)

-12.

16—x%"



2...1/2 2 2
= (=) | (e )+ ] The tp had

I . —/wa/)aws |
16 —x* of 16 -x*

aM —él ums 'I%Q
Smallef MIM"M{'—

= —16(16- fx?')—l/z

B (16 —x*)?

. _ e

(Zé—w(z)w .

SO —F// IS a/waﬂs Vleja—kue

So f s a(wﬂns concave down ,
No inf lechom I/)m‘f\fS.

(0,4) Max
(d) m
(—4,0) (#,0)

NOTE.' 5:\/26—')(; ﬁ ga':ié-—-')(z
/xz+jg' =16
TO{) ralf of g circ/e./




3.6 &) f—‘ﬂm(&-xz)

(a) Dowain 7 Can onﬁ fake /(Jjaf?#’t"« of pos}ﬂ'm Nambers

x = tJ2
Points (Jz,0) (—J2,0)
yrituas? x=0 3y (3-07) =
We can just leave it as n 3.
| Point (0, n 3).
FU( (ﬁfd/aﬁ;% J/)“ff‘”“; we m::ﬂln:f de't" ’ﬁ) /CMW
'Hmzm In R is a (e mote than L.

(Reomambar ¢ 2.7 is s/igkf’j less than 3 )
So Un3 s S/I:jkf-lb mole thow bne = {1 )



(b) T/(x) = ! - T2 F —2x

3= X B ™
Cri’h'caﬂ f)nit\h? (/Uha\ 1 15/ Zelfov or andeﬁnea( 7
W hen ,(,Dr, or boffom is 2edv.

x 3 x=0 E

o> ¢ " o
—7x% + 4+ + O — — —
3-x* ++ + + o+

£/ posihve f /negmg\/@
'?C f/lcfmsmj T _ICdQCf‘éd.SH‘lj

Jocal MAX at % =0

<C> Smce ’F('X) o Ix
3 Xt x0-3

ke f100) = ) (x=3) —2x(x3)
(x*-3)"




T7(x) = 2 (x*~3)—2x 2

[x*-3)%
= =6 —Hx" o,
(7(?-"‘3)7— (,Xi__ g)f

2
= - +
Q(X 3> . When Miﬂk‘f +his cﬁmﬁe Sij,\.?
2 2. ,
(f)( »3) ";"Q is never O /&i/waﬂs nej)
/ X *+3 is never 0 (a/wdjs fas.)
| Sqamd( ’Xz-’g is O onlj ;‘JC A= i- ﬁ
Doawinet Is nets negeb= ut- Hhose o ot in the dowain.

So f// /s a(wags neﬁaﬁ'\;@-

‘F IS a(wajs comcave Aown,

%& dies +(x) = In (3—”)(?‘) behave near Fhe )

erAS of e dmain .

IF X’aiﬁ +hen 3"")(1"70 So ,6,,\(3—7("')—-—3-—-00,

(0,n3)

ﬁ0ugh gmpk :

A X-AXrg




