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points of inflection. Ds€S NDT
As an example of the four possible cases, we consider: A S r‘) “\ R
a) f(x)=x: f(x)=6x.%0 f7(0)=0. b) F(x)=xt F(x)=12x".s0 f7(0)=0.

/ . R

c) flx)= 1‘15‘3; fr(x)=~ %@ S0 d) f(x)= x213. f(x)=- % 3,
£7(0) does not exist.V/ £7(0) does not exist. v
- L _—
ey ‘;/-.’
9

Cases a) and ¢) have inflection points at x = 0. while cases b) and d) do not.



Example 2: Finding Inflection Points

Find the inflection points of f(x)= oo
3 2L
Loz tX+b6X
L1
‘C\\(At \.L)‘_\.\’LX
- X (X;\\

x=0,' — £703=0

Z\("oo/"\‘ 0 OJl\’\ (I)oo\

“\..\.O — O] T

PoT x:gO/\%



The Second Derivative Test

Example 3: Applving the Second Derivative Test

If the finction f is defined by f(x)= 21> =02 +27. find the local maximum and
minimum values by applying the Second Derivative Test.

£on s 6xF- 18 CVOZ 1x—1R

. {\\\(03: _I9
Cz 0,3 Ly 36718218

The Second Deﬁx’aﬁw
'Ef'(c}_oaﬂdg”(f)>§thenfhasalocalrmmmmlatc -s M“’\

"(¢)=10 and i"!c!‘{[}thenfhasak@glmaxjmumatc
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1993 - AR Y. BC 3
4. Let f be the function defined by f(x) = In(2 + sinx) forn < x < 2.

(a) Find the absolute maximum value and the absolute minimum value of f. Show the analysis that
leads to youFcomnchusion. —

(b) Find the x-coordinate of each inflection point on the graph of f. Justify your answer.

Lty o hn(z+ s 2 a2 \/
.F(‘)_T\’): \V\ (1'\ \/

IO . (CosX)

24%SM K

24+Snx 20 xIg
Chx X<

)

ﬁ\\og NNy S 9"\(13
5\\05 Mha - \v\ L(\



- (cosK)

Sr'\X

L6z

1993 - AR 4, BC 5
4. Let f be the fuuctmn defined by f(x) = In(2 + sinx) forn < x < 27

(a) Find the absolute maximum value and the absolute minimum value of f. Show the analysis that
leads to your conclusion.

(b) Fin - coordinate of each inflection point on the graph of f. Justify your answer.

.F“(X): (7_+s|~,lx\)(-5|hx)—CoSr\'((oSk\
Q?_-\- sm )

“

. g B
~ -)SinX - S\nx “Cos X

CL-‘vS'M X )=

- SN - (sixaces X)
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1993 - AR 4, BC 3
4. Let f be the function defined by f(x) = In(2 + sinx) forn < x < 2.

(a) Find the absolute maximum value and the absolute minimum value of f. Show the analysis that
leads to your conclusion.

(b) Find the x-coordinate of each inflection point on the graph of /. Justify your answer.

a) Flx) = bu (2 +5n1)Z0 Simea B+Sink Z (3 wLx £arw

tos L
'FT"")= 2+SnYL 3 fltyy=0 tos K =0 = 'x=§%r'
1
Qm | Qm © | £
T = ey
'ﬂ' 5_31_1 .21?? 3_27'_ .EM-;=O
£ -graph \,//_' 2w | bu2=.693

'F l’\ﬂ.S an abs, min, a-p- ,e,,ﬁ_j' = 0
+ has an abs, max. O‘F B2 2,693

b) Tnflecfion Poin‘!"s occwur at points where the
direction O-P Goncn.u'I+ chaije.s.

(2+5inx)Esink)=(cos X)(cosX) - 2sinx =]

.F"('I) = {-.2+ — = (2+5th);
- i kis
‘F”f'?ﬂ=0 '.a|ne|n 'SI:H:{.:-' J'__ = x-:?T or J—&—-
[ = : l [
£ = + =
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Example Problems with
POINTS OF INFLECTION



The graph of the derivative 7 of a function 7 on the closed interval [-3. 5] is
shown below. With this graph as an aid. answer each of the following questions.

1

3

P~

a) What are the critical numbers of f ? x -\ LI '7>
- ' °

b) Determine the x-coord'the( 5) of any local minimum point(s) of £
¢) On what interval is f both increasing and concave down?
(
;0D
d) Let another function g be defined by g(x)= x? —3x —1. With this information

and the graph of f above. determine the value of the derivative of the composition
y=/(gx)) at x=3.

10



The graph of the derivative f” of a function f on the closed interval [-3, 5] is
shown below. With this graph as an aid, answer each of the following questions.

_E gLy =23-3 23

1

'2 %3 3(3)-

@ Let another function g be definedby g(x)= x? —3x —1 With this mfomlatlon
and the graph of f above. determine theValiie of the derivative of the composition

v=f(g(x)) at x=3.
~— —

‘] £ (5 * 3 F O<)
(3= £ (9N -5
3 - LN G
_'Q')_ 2 (3)

==

11



The graph of v = x? (x — k) for a positive constant & looks something like the picture

A k)

12



3 Given the function:  f(x)=xInx 1%

Use your calculator for evaluating your function but do not use the graph of f(x) to justify your answers.
S
S fax !
' )
~ X . -
-F (X2 Iax + > ,Q,\(x)

Q

b) Use the st Derivative Test to determine if the critical point is g
relativee Hr max.

¥ \x< /e ’L’_ X7é X
-

a) Find any critical points of f(x)

c) Now use the 2nd Derivative Test to verify your result in a)
N I
-
grlaxst L (PN
\

\3\\__ — N'-o
- X £750

M~
d) In the domain [0,4], what is the global minimum. Show your

analysis.

'F(Q,\c-— B QB

13



X Ln X

d) In the domain [0,4], what is the global minimum. Show your

analysis.

\
-

(Q,\(u\ - L\(e\B

E—LEZJ
]

_(‘(o\ : tndefined
e = d AT

0 LA [") ,3/
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1 Giventhe function:  o(y) = ; ,_'_ - A
xT+ 1 \ A | l

Use your calculator for evaluating your function but do not use the graph of f(x) to justify your answers.

a) Find any critical points of f(X) ip the domair@ =1
. 1

- (X 41 = % (2x)

—

7(X14-\\L - (Xt’f‘)’L S/

b) Use the 1st Derivative Test to determine if the critical (

/
point(s) is/are a relative min or max I ) I )
\
X \xel \ Vol X2 ~——

d) In the domain [0,4], what is the global minimum. Show your
analysis.

e J(@fﬂ

PR I g
ﬁ(\\‘wﬂ'\l
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