Lesson 23: Curve Sketching

¥ To sketch a curve f(x), find the following.
0. Domain — don’t include any x-values in the intervals if they’re not in the domain
1. x-intercepts C'pom%s)
(wheny = 0)
2. y-intercepts (PO]‘VH%)
(when x = 0)
3. increasing and decreasing intervals
(use f'(x))
4. concave up and concave down intervals
(use f"'(x))
5. inflection points
(use f'(x))
6. horizontal asymptotes (ne.s)
(find y = lim /() and y = lim f))
7. vertical asymptotes ( [ne<)
(simplify f(x), set the denominator equal to zero, and sQIve forx = #)

8. slantasymptote (| ine s)

N

(use polynomial division)

Note: It’s usually best to plot the x- and y-intercepts and all the asymptotes first. Then use
the increasing/decreasing and concave up/down intervals to figure out how to draw the

curve (or on exams, how to pick which graph corresponds to the given function).



f() Set denominator e,%ua,l fo O, and
- solve for x.

| x—2=2
x?=2x+4 X =
Ex. 1 Sketch thé graph for f(x) = — | S0 2= 2 is apt i e domali
1, Set N =0 (o £(x) =O> anel g@f\/e, 3@(‘
0. Domain: (— w0, ) (&, 0©) ‘ Hhe x-mn i*crcep+ X— coordinate.

1. x-intercept(s): NON E A TNV k28

X

= X2 -2x+4  [Pemember, o fack
0O )
0

= xZ-Zx+ 4 s use. quadratc,
2. y-intercept(s): (O, - 2_) Q)r*wjj,tujc(
(- +
3. Increasing Intervals: (— 00, O> L (4, D) s = C (2> —/g-’iia' LMGM)
’ ok |
Decreasing Intervals: ( () Q)U((Q l{> = =117 — peg I .
I ! 2 ;‘%Q/?{mw rofﬂ SO
4. Concave Up Intervals: (@, o) éxlgjﬁrcap.s er
Concave Down Intervals: (= c©, 32) Q. Set x=0 and =olve QOY; the
. N ~intercept  y- 8o NATE .
5. Inflection Point(s): [\)O/\,t_ -@(OB . W s
O- 2 o

6. Horizont lAsymptote:NONE el
Bl ¥ 3. Find B(x). Solve Pix)=0,

7. Vertical Asymptote: X = o/z Maka a num /96,;" ]iy;’la, cmd laéez/
where. £'0x3=0 ond any
8. Slant Asymptote: >/ = X dQW\a!V’} (s=ues. Then Lnd! +he.
Quotient Rule ! e .
— o= xt-Axt4 Bollom = x—2 e —orT A
{ 1 |
Tp= Ax- 2  Botm'= | N S
Py - THE= B (@xe @0 = (x?-2x = (1) T
Za = (x-R)& x=2 is not n the
N o X —x+l - ¥+ ax- 4 domaun, so it will
o = (x-a5a not bLe. mdu.cf op

O = X & — by . x(x=4) > X
K= 2>? (x-2)® X

i Find "0, Seive P XY=0. Make &V\Mmée,«v*“ﬂﬁ, an ol [%ée/( wohere.

O Wan% Wterval.

—

’ M) =0 and any domain jssues. Then Dind Hie 3\%/’5 oT

&uoﬁ&'rﬁ‘ Rule
STk Botom= (x-2)F

Top b 2 [Tp=G=2) o |+

oo = - haun Out = x \[J_V\ A=

lop = x4 ) Hi oulﬂ ()u+'=>5l«x>lw' - - ; | ?; -

= x=a)(1 T o 2] |

=1, 2 . T O; / _aé N2 _ (xR )Q(x'o’c’)

P = ThB= TR (@x- 4 (x-2)% - (- 26
B i ((x-2)?)F .

O - M[(QX"L{)(X\;@_ &.(X@-—QKB] _yﬂgg;(ﬂ-g‘xa,g_ A Zx

2 (x—D% = - Cx-a)?

O = =iz = Never afwals 0.




5 Since (0 chanaLs concavity on oither side of oan

y -value not the. domain, P(xN has no inflection

Poiv’ﬁ'i :

Gl o xE-axehhm XD L

B i ma T oxve X T e AT NON E
h xB-—ax*+tH wm x® ¢ 2 -
X=>-00 A = K¥=o0 X X = — 00

7000 = BB cant e simplified

R
2p NgeT OQM,OMI\HCL%V\ &ctbta( fo O} and solve w@r’\ X _
X—d =0

X =

R H.‘%(M, =+ Dower in Wa%&f\:a exactly 1 PG has

1" P & O{Mammaﬁr‘ =1 D m,or“e\é = aXSAa
L
% ¥ x-&

X'Q)r:(a»o?x e

~(x*-3x)
A
O 4



0. x%-1 =0
D=0
R et i domain
Ex. 2 Sketch the graph for f(x) = Zfi‘ . _ X %+3
| X8|
i O —_ XQ. + 32
0. Domain: (- 20, 1) U (-1,1) U (1, 0) x®=-2 — Never appens.
| O‘Q + 9
1. x-intercept(s) MOME 4. 'P(O> 7| = ;_Er = - Q
2. y-intercept(s): (O} —Q> 3 'p‘( 5 Qx(x B ) . (X a+52> (o?><>
3. Increasing Intervals: (- W,‘f)U(*/,O)f - 5 (x g”w ?
Decreasing Intervals:(’o/ 0 v, OO> | (x2- J) ‘Q
“ - - éx -
4. Concave Up Intervals: (e ~DU ), m)g 2 N2 = x=0
Concave Down Intervals: (=1, l> -+ +I ++C‘D - I T p‘(><>
e—-F—1 1 ; >
5. Inflection Point(s): NONE sha e R o 1 sg XA
6. Horizontal Asymptote: Y =1 M\0+ A Aovnain
7. Vertical Asymptote: X =—1
= {
8. Slant Asymptote: NJpp) =
L By —elENT  (6x Al @x) T K- @Cx 2y + (6x)(2)(ax)]
U, OO TR =3
O = —staa—@-:- AL xa
(R®
+ + + }~— ———!++—4—+ Pit/x)
18x8& + 6
0 = oS N:&\([DC/W N ' ! ' i
- 00 _.;2 ’} O 1 4 oo X
5, f (X\ chan ges LOV\C&V:N OU/\O\,M(;O &cwmm 155(4&3
SO No inElec hon poM%S
. a ) L ,
(v K%+ = lhvny /)S__ . | _ _
)1(—>oo X2 —| X = o xﬂ-"prO1’ 1 Q\Y‘/

O = x2-|
O = (x~D(x+)
X=1 x=-1
8. Hi s+ o(,oe,r‘ I V\Wﬂ“fﬁt’* = H, S
0o 4 %“‘w

ne sA.

Power n denom WL@‘?



is not in domain.

Ex. 3 Sketch the graph for f(x) = i} | 1. O = X+
x—2 . % =3
O = x+ U
0. Domain: (- co, 2) U (&, 0o) X ==
| _o+4 _ 4
1. x-intercept(s): ( 4 OB o ‘p<0> T o0-a g =~
. 0, -9 /1)(>( gg)—(><+’-f§()_x—°2—x—é/
2. y-intercept(s): [ ) 2. P = T = Tix-2)E
3. Increasing Intervals: NON\:— « £ = (.‘ C”‘)a = Never = O
%
Decreasing Intervals: (- 29, Q\)U(&?} OO) ! R S
, TR
4. Concave Up Intervals: (a,w} & I D o] >
> — o0 0 2 2 D X
Concave Down Intervals: {— €O & | ' _ 14
Co® PG D = i
5. Inflection Point(s): NON E | O = 12

(x-3 > Never=0
f

6. Horizontal Asymptote: >/':-

s

+ + 4+ + -+ _p1|<x>

£ — |
~ 1 | T —,
o0

O 2 2 oo X

7. Vertical Asymptote: X = o

8. Slant Asymptote: [\[ ON E__ _

5. 26O cham%z_, concav Fy aesund o - ssue, So none

i xx% _ lim X im = _
(o X>® x-Z ~ xseo X pxl—»ao [ = = >/_

'], CO,V\\{' 5&\/‘/\?!!\@ Q(XBI SO x-2=0

X =X

2. Highest power in mursrafor= H{%(fft@,.g% power i) denominabr,
<0 NO S/A‘



XQ*QX"L’I B (X""IBZZ
2
Ex. 4 Sketch the graph for f(x) = x2+;x+1. 0. (x+1) ’g
X+ = ‘ :
« =—| not in domain,
0. Domain: (— o0, = )> UC”!, OO) 1 - _H

1.

2.

3.

6.

7

8.

x-intercept(s): NON E O=4 never WQPP@WSv

y-intercept(s): (O} L}> 9. Q(O> - O?JZWW ” ,LIL. — L{_

Increasing Intervals: (= ¢, ~ ’> g

2 Px)= L) (N (D = (;J,,Bs
Decreasing Intervals: (-'1, 00) O = {;;:_5}_53 = plever = O
C Up | Is: (- 00 =1y U(~1, 00}
oncave Up Intervals: (- ¢2, (-1, Lo+ L +i e p,(x>
Concave Down Intervals: N C)M _F_:_, 'io _; _; | ({) >0O »
Inflection Point(s): [\) DM L:_. ' . B 24

LPrx) = - 8 (-3 (x+ NS = aRE
Horizontal Asymptote: \l = O O = Z,gﬁgq._ = ever = O

Kt

Vertical Asymptote: X :—‘l + +— 4+ .}J"_)L, - + + 1D“<X>
Slant Asymptote: [\) OM,}Z— ,i [ " :}oo X

5. P never changes concavity,
©. x

m 4~ O = y=0

> oo xXA+Ax+|

7 Con't s[mph@ £,

(x+N* =0
Y+ =0
X =]

8. Highes? pewer N Awmera for < %*%)La,@% powec i deneminady

SO NO S
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