Calculus 12 : Ch. 5: Curve Sketching

5.5 A Procedure for Curve Sketching

Plotting points and graph the curve is simply not sufficient. As we have seen in the previous sections we
have a lot of things to consider. Our goal is to get the graphical representation as accurate as possible and
calculus is useful in choosing specific domains.

The procedure we use for sketching a curve y = f(x) is to assemble the information as follows.

A. Domain.
The first step is to find the Domain of the function

B. Intercepts.
Next, we find the x —intercept(s) (if any) and the y —intercept.
C. Symmetry.

\

If f(—x)=f(x), then f is even and symmetric about the x — axis. If
f(—x) = —f(x), then f is odd and symmetric about the origin.

D. Asymptotes
Vertical Asymptotes: The vertical asymptotes are found by equating the denominator to 0 and

dividing out any common factors (these create holes). [f x = a isa
vertical asymptote then the limits

lim_f(x) lim, f(x)

xX—->a
Are identified as either co or —co.
Horizontal Asymptotes: The line y = L is a horizontal asymptote of the curve y = f(x) if either
lim f(x) =1L lim f(x) =1L
x> 00 x> -0
E. Intervals of Increase and Decrease
We calculate f'(x) and use the First Derivative Test.
F. Local Maximum and Minimum Values

We find the critical numbers of f and use the First Derivative Test (or
Second Derivative Test).

G. Concavity and Points of Inflection

We calculate f"(x) and use the Test for Concavity. Inflection occurs
where the concavity changes.

H. Sketch the Curve. Put it all together!
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Calculus 12

Ex.1 Discuss the curve below and include the headings A-H.
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Calculus 12

Ex.2 Discuss the curve below and include the headings A-H.
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Calculus 12 . Ch. 5: Curve Sketching

Ex.3 Discuss the curve below and include the headings A-H.

A Darean {xlXélKjK#flz |

|
A G\ 2
B: foy TNCN_ 1 | y=1f 2 i 7"“4: (0,0)
Tdewod  dx " (=) £o, f " trdt (0,0)
(epn = F = des .
- (-,9) = 25 - dac N SYMMJNY 2
(o,1) + + Ing e g(-xb: S::Q_"z. ? CQ()
L o0) |~ (-x)
! + S W< )
S}Immﬁ*ﬂc Owaj 7“”"‘5
F‘J «C(Q\ = O & ‘O(.od V’\l}\ D: \’A")(=$|
| ALy = |
6 Foa= _cgé_i '
(=) R Loz (-2 - (20
Cuod = (1 **xz)l(U" &(@((’YLBC’@ (1=
r ) (\»xt)q > g ~ 2;"-\2.)(3
2 ((*x&)z
= QUM+ BA((-xE) ,
= = ﬁ__«%ﬁ_ crd (‘5
(1=+%) (\"Ki)L <= O
- 2 < xz %
g N Y P O i
(1~x) (1-29)° 9 =
_— )
P a2, Q(adH) e e pmdie | :
Q -—.x"? Q- 1)3 : !
1 , A/
e X7V “ :
. ! ;
Ldecord (3620 (1-x2) I S AL
(—om,-) + - <0 | E
(-4, - S : ] b
€, o) + = &R ‘ ! h
b

e TRFRLECTTIND I
. o 46
x=z¥l sl in Domaua




Calculus 12 : Ch. 5: Curve Sketching
Ex.4 Discuss the curve below and include the headings A-H. A Domain EK& xeR yx & 2§
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Homework Questions V
Practice Problems: #1-3
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