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Section 3.1 Maximum and Minimum Values
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E‘ The Extreme Value Theorem If f is continuous on a closed interval [a. ],
then J atlains an absolute maximum value f{c) and an absolule minimum value
i} at some numbers ¢ and 4 in [a, b].
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If f has a local maximum or minimuwm at o, then ¢ is a critical number of f. (;,_\C( & 6;&0\«#% Y
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The Closed Interval Method To find the ubsu!rue and minimum O Lix ) =
values of a continuous function f on a closed interv, -
1. Find the values of f at the critical numbers of [ in (a, b). CKB %

2. Find the values ol £ at the endpoints of the interval.

3. The largest of the values Irom Steps | and 2 s the absolute maximum value: @ p (_@\ , Q (é)}

the smallest of these values is the absolute minimum value,
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SCalc8 3.1.001. [

+ Question Details

2.

Explain the difference between an absolute minimum and a local minimum.
i inimum at x = c if f{c) is the smallest function value on the entire domain of f,

O A function f has an absolute
whereas f has a local minimum at c if f{c) is the smallest function value when x is near c.
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+ Question Details SCalc8 3.1.003 [3354502
For each of the numbers a, b, ¢, d, r, and s, state whether the function whose graph is shown has an absolute maximum or
minimum, a local maximum or minimum, or neither a maximum nor a minimum. ~Separaie
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SCalcB 3.1.005. [335456

3. + Question Details

Use the graph to state the absolute and local maximum and minimum values of the function. (Assume each point lies on the

gridlines. Enter your answers as a comma-separated list. If an answer does not exist, enter DNE.)

73 (5.5
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xI // ( V\\ ( u\
\Vi N | (6 (*3)
| y=fx) | S
(o) (1 e, )

4. + Question Details SCalcs 3.1.007.

Sketch the graph of a function f that is continuous on [1, 5] and has the given properties
—

Absolute maximum at 5, absolute minimum at 2, local maximum at 3, local minima at 2 and 4

(s Fis))
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5.+ Question Details SCalc8 3.1.010. [33541°
Sketch the graph of a function f that is continuous on [1, 5] and has the given properties.
Absolute maximum at 2, absolute minimum at 5, 4 is a critical number but there is no local maximum or minimum
there. (e, Q(m\\
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6. + Question Details SCalcs 3.1.011.

(a) Sketch the graph of a function that has a local maximum at 8 and is differentiable at 8.
(b} Sketch the graph of a function that has a local maximum at 8 and is continuous but not differentiable at 8.

(c) Sketch the graph of a function that has a local maximum at 8 and is not continuous at 8.
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i

+ Question Details SCalcs 3.1.013. [33

8.

(a) Sketch the graph of a function on [—1, 2] that has an absolute maximum but no absolute minimum.

(b} Sketch the graph of a function on [—1, 2] that is discontinuous but has both an absolute maximum and an absolute
minimum. a, MeD (q_/ MAX

\\\ (] (ne X
- aLl
&,\? o({/Q <) (2 M& ) (1, 5M

2) @/\o

(’77, C/L 5 (\/ l\;\@)
Y Uant
N gt a e Cn, M H\’)
SN ’
+ Question Details SCalc8 3.1.015. [3354432]

Sketch the graph of f by hand and use your sketch to find the absolute and local maximum and minimum values of f. (Enter your
answers as a comma-separated list. If an answer does not exist, enter DNE.)

f(x)=%(?x72), x<3 '73 _Abs e y @

ooy 0
/
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9. + Question Details SCalcs 3.1.017. [3354194]

Sketch the graph of f by hand and use your sketch to find the absolute and local maximum and minimum values of f. (Enter your
answers as a comma-separated list. If an answer does not exist, enter DNE.)

f{x):%, x=1 , /\Y

10.  + Question Details SCalc8 3.1.019. [3354154]

Sketch the graph of f by hand and use your sketch to find the absolute and local maximum and mlnlmum(ralues)of f. (Enter your
answers as a comma-separated list. If an answer does not exist, enter DNE.)
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1.

+ Question Details SCalcsd 3.1.022. [3354297]

12.

Sketch the graph of f by hand and use your sketch to find the absolute and local maximum and minimum values of f. (Enter your
answers as a comma-separated list. If an answer does not exist, enter DNE.)
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+ Question Details SCalc8 3.1.023. [3354

Sketch the graph of f by hand and use your sketch to find the absolute and Iocal maximum and minimum values of £. (If an
answer does not exist, enter DNE.)
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13.

SCalcs 3.1.025. [3354557]

+ Question Details
and local maximum and minimum values of f. (Erteryetr

Sketch the graph of f by hand and use your sketch to find the absolute

=Tat=l)

fx) =2 - x
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SCalc8 3.1.027. [3435934]

14, + Question Details
Sketch the graph of f by hand and use your sketch to find the absolute and local maximum and minimum values of f. (Ertaryou

_Ix? f-1=x<0 —
) {5—?x fo<xs1 —FAES 0,
0

<
(=

ABS WAL ZX/ @ (
. /\/\(N : l]/,—’l X =
((/_/z,\ P*(-:.
L,ocoﬂ Max q

Non?
LO(J Min ¢ (0/03

SCalcg 3.1.029. [335414

15.  + Question Details
Find the critical numbers of the function. (Enter vour answers as a comma-separated list, If an answer does not exist, enter

~DNE.) —
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SCalcs 3.1.030. [335449

16.  + Question Details
Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer deesnetexist, enter

DNE)
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17. + Question Details SCalc8 3.1.032. [33541¢

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter
DNE.)

/ ~ Ser
fix) =3 +x2 + 4x —r ?(x): 2x FE+Y T2 O0
—_ L e+ =0
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a:C/‘o’“\) Bq,»é1¢:, ! -b[((a)(@
18. + Question Details SCalc8 3.1.034. [335412

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter
DNE.)
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19. + Question Details SCalcs 3.1.035.MI. [335421

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter
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20. + Question Details SCalcs 3.1.036. [33544;
Find the critical numbers of the function. (Enter vour answers & FArRa=separated list. If an answer does not exist, enter
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21. + Question Details SCalcg 3.1.037 ML [33541

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter

DNE.) JQ: G D A/?ﬁﬁéy,a S))C,‘QQS /
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22, + Question Details SCalcg 3.1.039. [33544:

- +

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter

DNE.) : J
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23.

+ Question Details SCalcg 3.1.040. [3354398]

Find the critical numbers of the function. (Enter your answers as a comma-separated list. Use n to denote any arbitrary integer
values. If an answer does not exist, enter DNE.)

g(8) = 248 — 6 tan(6) |

- V>
SeT
,;75’(@3‘—’19'09019 = ¢ 2 -3
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/

24,

+ Question Details SCalcs 3.1.042. [335451

Find the critical numbers of the function. (Enter your answers as a comma-separated list. If an answer does not exist, enter
DNE.)

glx) = /9 — x2
L
= (5-X7) === 3 >

(
2z

ﬁ/(x): :'_(‘z‘—xl)_ (-2x) =
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25.  + Question Details SCalcg 3.1.047.

Find the absolute maximum and absolute minimum values of f on the given interval.
flx)=2x*-3x2-36x+9, [-3 4]
ser
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SCalc8 3.1.049

26. + Question Details

Find the absolute maximum and absolute minimum values of f on the given interval.

fx) = 6x% — 8x% — 24x2 + 1, [-2, 3]
Ly = —9
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27. + Question Details SCalcg 3.1.052.
Find the absolute maximum and absolute minimum values of f on the given interval.
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28. + Question Details SCalc8 3.1.056.
Find the absolute maximum and absolute minimum values of £ on the given interval
£ (%)
f(t) = 9t + 9 cot(t/2), [m/4, 7m/4] g et cot ) doT tv
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evalf [f [Pi - arcsin(m} D 27.20867932
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29. + Question Details SCalc8 3.1.057.

If @ and b are positive numbers, find the maximum value of f(x) = x2(6 — x)? on the interval 0 £ x < 6.

Ho Y /V\olej [

QICO = ’&ng( (C-X\ 4+ X (b ((9’7(\5_{(-4\\}
= Pl 20 H b (—ﬂ

i
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Q(atwouc!.:u M?é&;\ chg

fi=x—x"(6 —x)b
x—x7 (6 —x]b
fo == D(f) |
— xaa(6—x]b _ 2 (6—x)"b _ aya“((,—x}b
X 6 —x b
solve( fp(x) =0, x) b 2 6-x)
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30. + Question Details

SCalc8 3.1.05¢
Consider the following.
)=x"-x*+7, -1<x<1

(a} Use a graph to find the absolute maximum and minimum values of the function to two decimal places

(b) Use calculus to find the exact maximum and minimum values

—2 Ser
@ L=< = G (ox=3) o

ok e
i
- + X =
2 _ X:f@‘* 5_
0 e Sx—-3T ©
= & -
—=’ X _a
7 fey= flen=7
2 2
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Vis o - is +F
9(2(15):%3»(/'25%? £ L

~ =2\ 8 (D
31. + Question Details SCalcs 3.1.061.
Consider the following. L
fx) = SX\.«"'m - 8x (x_x"') =
(&) Use a graph to find the absolute maximum an@lﬂmm%th?ﬁm—mdem%

(b} Use calculus to find the exact maximum and minimum values
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O_7<X—'7<)5/ Q(K—X5L+__":2f___. 59 _:CO\‘-l

P

B

A Gex™) + 1-2x

1
i N ic M S S
2.( x ) A (= X0 2 (=%

N , + 1
7Q\v|:0 —_— 7\"’;:}/ — X= T Y5

Q(@)’/ By \( %—%"

_ f ABS MIN
(o) =
£ ABS MAX

ey & -pdb-wd

Oct 4-12:59 PM

16



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16

