Extrema on an Interval July 13, 2015

3.1 Extrema on an Interval
Study 3.1 # 1-5, 11-25, 29, 33, 41, 63-66 all

Goals:

1. Understand critical numbers and how
to find them.

2. Understand the difference between
relative extrema and absolute extrema.

3. Understand how critical numbers relate
to the relative extrema of the function.

4. Find absolute extrema on a closed

interval.
Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework for 3.1
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3.1 Extrema on an Interval CO, time series
3‘
North Slope Alaska Surface Forcing Time Series
co?
B Forcing

SURFACE FORCING (W/m?)
CT2011 CO; (ppmv)

2001 2002 2006 2004 200t 2006 2007 2008 2009 2010 201

First Direct Observation of Carbon Dioxide’s Increasing Greenhouse Effect
at the Earth’s Surface

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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Describe what happens to the graph on [-1, 4]
Class Notes: Prof. G. Battaly, Westchester Community College, NY
3Calculus Home Page _ Homework for 3.1
Extrema on an Interval
Describe what happens to the graph on [-1, 4]

o A=(0,0)
o

1

Looking at y values as x changes,
Is there a maximum y value on [-1,4]?
Is there a minimum y value on [-1,4]?

Would the minimum y value be different on [0,4]?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

i Calculus Home Page

Homework for 3.1
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3.1 Extrema on an Interval

Definition of Extrema: Let fbe defined on an interval /
containing c. (Note that I can be open or closed.)

1. f(c)is aminimum of fon 7if f{c) < f(x) forall x in /.
2. f(c) is a maximum of fon /if f{c) > f(x) forall x in .

The maximum and minimum values are extreme values.
Note that these are values of f (or y), not values of x.

The minimum and maximum on the interval are called the
absolute minimum and absolute maximum.

Extreme Value Theorem

If fis continuous on a closed interval [a, b], then f has both a
minimum and a maximum on the interval.

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_Calculus Home Page ) Homework for 3.1

Extrema on an Interval

=1

y=x - 37 Describe what happens to the graph on [-1, 4]

We need a way to describe the points

P B A where the graph of f turns:

L]

from up to down
from down to up

Restrict the interval to an open interval containing the point. Then,

Definition of Relative Extrema:

1. [Ifthere is an open interval containing ¢ on which f{c) is a maximum, then f{c)
is called a relative maximum of f. Or f has a relative max at (¢,f(c)).

2. Ifthere is an open interval containing ¢ on which f{c) is a minimum, then f{c)
is called a relative minimum of f. Or /" has a relative min at (c,f(c)).

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ Calculus Home Page _ Homework for 3.1
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3.1 Extrema on an Interval

Problem 1. At each labeled point, determine if there is a
relative min or max, or an absolute min or max.

GG MmO O W >

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page ) Homework for 3.1

3.1 Extrema on an Interval
Problem 1. At each labeled point, determine if there is a
relative min or max, or an absolute min or max.

: : A none

B | B Absolute Max

C none

A 5 F D Absolute Min

' E relative max

v ' F relative min
G none

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework for 3.1
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3.1 Extrema on an Interval

o On [-1,4]
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What is the slope of the tangent line at these extrema?
Can the slope help us to find the extrema?
If so, for which extrema is it helpful?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
_ Calculus Home Page Homework for 3.1
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3.1 Extrema on an Interval
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Definition of Critical Number: CN

Let f be defined at ¢ Iff' (c) =0, or
if f is not differentiable atc,

then c is a critical numberof f.

CN - ® '(t)'o o
®%'«> We %_%CN

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__Calculus Home Page _Homework for 3.1
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a(x)= Yt(xk-‘!) = xq-‘/x" F: CNs

CN:

1. y defined?

2. x when y' =07
3. x when y' dne?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ Calculus Home Page Homework for 3.1
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3.1 Extrema on an Interval

ﬁ(x)= v (x=1) = xEbow

@9 W ‘E’V ﬂ"a X ?.I\;/:defined?

2. x wheny' =0?

3 '(x) El ‘/ XE‘ %’X 3. x when y' dne?

There are 3 Critical Numbers

Class Notes: Prof. G. Battaly, Westchester Community College, NY
_ Calculus Home Page ~ Homework for 3.1

3

© G. Battaly 2015


http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch3s1.htm
http://www.battaly.com/calc/wcccalc1.htm
http://www.battaly.com/calc/hw/ch3s1.htm

Extrema on an Interval July 13, 2015

3.1 Extrema on an Interval

CN:
= [ x| F: cN 1.y defined?
a 2. x when y' =07
3. x when y' dne?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework for 3.1

3.1 Extrema on an Interval

4° [ x| F: CN CN:
0 1.y defined?
: 2. h '=07?
dJ ‘ Lo sl 3. x whon ¥ dne?
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Class Notes: Prof. G. Battaly, Westchester Community College, NY
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3.1 Extrema on an Interval

Relationship between extrema and CN?
Do all extrema occur at CNs?

Do all CNs occur at extrema? ,

n J
Extrema 7 CN
-
X
Class Notes: Prof. G. Battaly, Westchester Community College, NY
__Calculus Home Page uHomework for 3.1
3 1 Extrema on an Interval 3.1 Extrema on an Interval
! ‘\’\
At extrema, f '(x)=0 %
1
or f'(x) dne
Extrema el CN
. 4
3 W
X £ CN
3>< =0
EN
% ¥
Extrema+ CN
Class Notes: Prof. G. Battaly, Westchester Community College, NY
_ Calculus Home Page l_sHomf:WOI‘k for 3.1
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3.1 Extrema on an Interval

Relationship between extrema and CN?
Do all extrema occur at CNs? Y€S.

Do all CNs occur at extrema? Not always, but
sometimes.

3.1 Extrema on an Interval

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__Calculus Home Page ) Homework for 3.1

3.1 Extrema on an Interval

Find Absolute Extrema, Closed Interval

1. Find CV's for the interval and corresponding y values

2. Evaluate to find y at the endpoints ol CN or ena[FT
3. Compare all y values for both the CV's and the endpts. e ﬂ
K
Largest - ABSOLUTE MAX 9
%
Smallest - ABSOLUTE MIN @@Q‘

Class Notes: Prof. G. Battaly, Westchester Community College, NY

_ Calculus Home Page Homework for 3.1
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3.1 Extrema on an Interval
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__Calculus Home Page

F:

ot CN or endpT

% 3
Gé%
xS
@Q&
CN:
1. y defined?

Class Notes: Prof. G. Battaly, Westchester Community College, NY

abs ot "'\El) /J

2. x when y' =0?
3. x when y' dne?

omework for 3.1

5 )

3.1 Extrema on an Interval

G+ = )(Lé-lx-‘/ =

abs otr ”’\EI) /J

@ /
g[&) = X+
SNX+Q = 0

Class Notes: Prof. G. Battaly, Westchester Community College, NY

__Calculus Home Page
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CN:

1.y defined?

2. x when y' =07?
3. x when y' dne?

__Homework for 3.1
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3.1 Extrema on an Interval

F absodralds]

a_t CN or emir‘r
x b

4

- [ x

CN:

1. y defined?

2. x wheny' =0?
3. x when y' dne?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework for 3.1

3.1 Extrema on an Interval

' absotral) g
= / X o_t CN or 2\’\0[?1-

LS

® O
CN'. X=0 %hug S O Q“‘J
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(o1 G

CN:

1.y defined?

2. xwhen y'=07?
3. xwhen y' dne?

Class Notes: Prof. G. Battaly, Westchester Community College, NY
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3.1 Extrema on an Interval
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Homework for 3.1
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CN:

1.y defined?

2. x when y' =07?
3. x when y' dne?

3.1 Extrema on an Interval
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Calculus Home Page

Class Notes: Prof. G. Battaly, Westchester Commu
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Homework for 3.1
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3. x when y' dne?
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3.1 Extrema on an Interval
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A,

e [35]

CN:

1. y defined?

2. x when y' =07
3. xwhen y' dne?

o:t CN or Er\if"r
x|y

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework for 3.1
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_ Calculus Home Page
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1. y defined?
2. x when y' =07?
3. xwhen y' dne?
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Class Notes: Prof. G. Battaly, Westchester Community College, NY
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3.1 Extrema on an Interval
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Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page Homework for 3.1

CN:

1. y defined?

2. x when y' =07
3. x when y' dne?

o_t CN or Eﬂallb'f

3.1 Extrema on an Interval
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Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page
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Homework for 3.1
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1. y defined?
2. x when y' =0?
3. x when y' dne?
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