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Unit 5.2 Extreme Value Theorem
APClassroom Hw 5.2 MIC

whith (5 ComdMuous o CO\Q"‘:J?

1.  Which of the following functions of & is guaranteed by the Extreme Value Theorem to have an absolute maximum
on the interval [0, 27] 2

1 Sinx x| —) XTE 3% /I/a‘l’ Contirtue
&) Y= Tremz ,
= xtr-% rlo veul Solutra . Cofnans

0 ] 7
®B) ¥= ri:’l—.}kﬂ' Xt *O

© y=Zlmiw X~ 70 =) KEM  Not Comtrmess
D) y= —‘l:::| xX-qg¥xro =) X + 0 /I/o’l’ Conttintues

2.  Which of the following functions of Z is guaranteed by the Extreme Value Theorem to have an abs utcylaxmmm
on the interval [0, 4] ? ot 05 COV\"—MMOHS O\’l O ¢

T
}Q y=tanz X# 7, 3{

B J=tan'® Cruw)
© y=_£1 (k+S)x)FO - XEL, 7><

(D) y=ﬁ et-( 0o = e*:(:l = % x0

3. Let g be the function given of the following statements could be false on the
- interval 0<z<mw? %S M A
Con\ . (A) By the Extreme Vayie Theorem. there is a value ¢ such that c) <g(z)for0<z <. ,3§
(o \"‘/l/ (B) By the Extreme Yalue Theorem, there is a value ¢ such that g(c) > g(z) for 0 < z < . MIN
9(0);.«1(") _

CQVL’\ . (C) By the Intermydiate Value Theorem, there is a value ¢ such that g(c) =

v ; o -
ok ¢ ¢ (D) By the Megh Value Theorem, there is a value ¢ such that ¢'(¢) = %.
9]

. —Slax (oSK
j 8(“)_ \ll’Sin‘Lx\J

{-Sm")‘ z0O

[ #8127 %

{ = Sin

x#* M

2 g'G) (s ned
Adt ot =
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4.  Let g be the function given by g(z) =
interval 3 < & < ?T" ?

v
Con .

Comt,

COVL'\- ,(C) By the Intermediate Value Theorem, there is a value ¢ such that g(c) =4

(HU

Cm: ¢ « (@) By the Mean Value Theorem, there is a value ¢ such that g'(c) =

Name

(A) By the Extreme Value Theorem, there is a value ¢ such that g(c¢) < g(z) for

Y (B) By the Extreme Value Theorem, there is a value ¢ such that g(c) > g(z) for

page 9

v/'1 + cos . Which of the following statements could be false on the

9] ( _
6 2 Jie
S ovw‘e%w( e 2 J_F;'S; =0
| €CoSw =<2
CoSw = —I
S |z o | 1] 2|3 af X=T
f(z) 0 4 7 6
Let f be a function with selected values given in the table above. Which of the following statements must be true?
—
Covi wunes © 1. By the Intermediate Value Theorem, there is a value ¢ in the interval (0, 3) such that f (c) =2
g Ag4 ™ II By the Mean Value Theorem, there is a value ¢ in the interval (0, 3) such that f'(c) = 2.
‘\' xIII. By the Extreme Value Theorem, there is a value ¢ in the interval [0, 3] such that f(c) < f() forall z in
('ovl’\' vl :
the interval [0, 3].
(A) None
(B) Tonly
(C) Ionly
(D) I,II and III
6 e | 0 | 1| 2 | 3
f(z) 15 14 12 9
Let f be a function with selected values given in the table above. Which of the following statements must be trye?
—
ot wuns I By the Intermediate Value Theorem, there is a value ¢ in the interval (0, 3) such that f(c) = 10.
X ¢ 4 ‘H’ x II. By the Mean Value Theorem, there is a value ¢ in the interval (0 3) such that f (c) = —2.
Con'\é Atwigng ¥ BY the Extreme Value Theorem, there is a value ¢ in the interval [0, 3] such that f(¢) < f(z) for all z in
° the interval [0, 3].
(B) Ionly

(C) IIonly

(D) LIL and III
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y

X 10 11 12 13 14
f(x) 5 2 3 6 5

) >

> =)
Dec 1 A C Pec
The table above gives values of the continuous function f at selected values of x. If f ha§ exactly two critical points

on the open interval (10, 14), which of the following must be true?
7<€A) f(x) > 0 for all x in the open interval (10, 14). Sow& ~values  could & g
) f(x) exists for all x in the open interval (10, 14 ). Ditt © net 3‘“‘“’“"‘)"'4" :
7<(C) f\(x) < 0 for all x in the open interval (10, 11). %f (D (MOYCRSIg  Somesde bofec. |1 Lxc(
B0 s ewuld reguve npve CV

X’ «V (M=o
8.  Letfbe the function defined by f (:1:) = lnT What is the absolute maximum value of f?
@) 1 Slo mxoel o 1-ley x | fe)
1 x* S e |[he_ L
®: . T et | C[E
nx &
© o — Mtix xtee .
x= «<<o0o
D) -—e

(E) fdoes not have an absolute maximum value.

9. If f is continuous for @ < z < b and differentiable for a<x<b, which of the following could be false?

@A) f'(e) = f(b—t))___i@ for some c such that a<e<b. MMvT  Trhue

f(c)=0 for some c such that a<c<b.
(C) fhasaminimum valueona < z < b. evT T
(D) fhas a maximum valueona < z < b. 5 vT Trwe
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10. Let g be the function given by g(:z:) = a:zek”, where k is a constant. For what value of k& does g have a critical point

— 29
tx = =7 ¢ T
atg = 2 a‘:i}x*%ﬁ*)&'f’/m’ﬁ
Ay -3
® -3 g Ry
© -1 o
® o o=x<’ (QJ(”)
(E) There is no such k. K4 z
a«’(qﬂ O—,%Q, o=2%3gk
> 2>
h colutio- | —>= BE
_}:(

11. How many critical points does the function f(.’l:) = (:E <+ 2)5(:1: - 3)4 have?

Y 3
(A) One (. S (xt2) -1 Lx,g)% - (X*D)S--c{(x _3) y
(B) Two N
(C) Three %‘ 2 Lx-t 2)\((%—3) LS(X"S) * (x—ra)"-{}

(D) Five S= (¢~ ;)“(1-3)3 Lq,c )

. v
(E) Nine Tt Cv From 15T Dervahe C’Vlflom from 2 )

12. @ The first derivative of the function fis given by f'(:c) = % - % . How many critical values does fhave on
the open interval (0,10) ?
(A) One [ 2 0 2 4 % )
(B) Three 6 6
(C) Four
(D) Five 4 4
(E) Seven
2 2
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13. Iffis a continuous function on the closed interval [a. b], which of the following must be true?
“?Q There is a number c in the open interval (a, b) such that f(¢) = 0. X~y
@ There is a number c in the open interval (a, b) such that f(a) <f(c) <f (D). \WwT
{€) There is a number c in the closed interval [a, b] such that f(¢) = f(x) for all x in [a, b].

’*}@ There is a number c in the open interval (a. b) such that f'(c) =0 Polle' S Theovew @mﬁ lcuwcd)

% There is a number c in the open interval (a b) such that f'(c) = M. MmUT

- No+ D

14. The function fis defined for all x in the closed interval [a, b] If f does not attain a maximum value on [a, b]. Iff
does not attain a maximum value on which of the following must be true?
; ™ g T doeS NoT om/\,

(A) fisnot continuous on [a, b].

(B) fisnot bounded on [a, b].

(C) fdoes not attain a minimum value on [a, b).

(D) The graph of fhas a vertical asymptote in the interval [a, b].

(E) The equation f’ (z) = 0 does not have a solution in the interval [a, b].
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