APCalc Date:
Mr. C. Sdoutz
Unit 3: Applications of Differentiation
3.5 Curve Sketching
_ 2(x%2-9)
ex. sketch f(x) = T
int ts (lety = 0)'w =0 -intercepts (letx = 0): y = 20°-9)
x-intercepts (lety = 0): —>—= = y p =0):y="07
x2-9=0 ==
-4
x =43 y =4.5
vertical asymptotes: horizontal asymptotes:
*discontinuities such that f(c) = % * lir+n f(x)
x—+oo
x =22 y=2
Criticals of f (possible extrema) & criticals of f' (possible inflection points)
f'(x) = (ngi)z =0 *undefined at x = +2 but NOT criticals as f(+2) undefined (vertical asymptotes)
critical: x =0
" _ —20(3x%+4) % -
fl'x) = o no criticals
| PPN |
Intervals & | f(x) | f'(x)| f”"(x)| Characteristic \ 8 l
criticals/ \ ; /
undefined i
L/
(—o0,-2) - — — Dec, concave down 4
-2 0o 0o 00 Vert. asymptote L i J
(=2,0) - - + Dec, concave up d0b B F 5 b5 4% X b & ] )
0 4.5 0 + Relative min \\ 2 /
0,2) - + + Inc, concave up -4 l
2 0o oo 00 Vert. asymptote 6
(2,00) - + — Inc, concave down 8
*note: you can also generate points wherever uncertain 49
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ex. sketch f(x) = x> — 4x3

x-intercepts (lety = 0): x> — 4x3 = 0 y-intercepts (let x = 0): y = (0)> — 4(0)3
x3(x*—-4)=0 y=0
x=0+2

vertical asymptotes: none (polynomial) horizontal asymptotes: none (polynomial)

Criticals of f (possible extrema) & criticals of f’ (possible inflection points)

f'(x) =5x*—12x2=0
x?(5x*—=12) =0

criticals: x = 0 or x = i\/% =415

f'(x) =20x3—24x =0
4x(5x> —6) =0

criticals: x =0 or x = i\/g =+1.1

Intervals & f(x) | f'(x) | f"(x) | Characteristic 3
criticals/ -
undefined X
(—0,—1.5) - + — Inc, concave down !

—-1.5 5.9 0 - Relative max , \ 5

- Dec, concave down

N B

—

0 Inflection pt (

10b B -7 65 4 B p A ] 1
+ Dec, concave up -1 \
0 Inflection pt -3

E
—

— Dec, concave down

<

=0
0 Inflection pt 7
-8
+ Dec, concave up 5
- - 16
+ Relative min
+ Inc, concave up

Practice Questions

Pg.202/#5,9,13,17,29,31-33
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