Hw Unit 1 — Limits and Continuity Name

Skill Builder: Topic 1.16 — Working with the Intermediate Value Theorem
1. Letf be a function that i@n the closed interval [2,4] with f(2) =10 and f(4)=20.
Which of the following is guaramnteed by the Intermediate Value Theorem? L Y, 20)
(

(x) =13 has at least one solution in the open interval (2,4) T vT \{@ S

B) 73)=15 Muye [ — .

(C) fattains a maximum on the open interval (2,4) 20\ pe. I

(D) f(x)=10 at some other value(s) of x other than x =2 (Qc (0) C
Mo be

2. Let g be a function such that g(—1) =0 and g(2) =5. Which of the following conditions guarantees
that there is an x, —1 <x <2, for which g(x)=3?
(>3.5)

(A) gis defined for all x in (—1,2)

is continuous for all x in [-1,2]

(C) gis increasing on [-1,2]

(D) there exists an x in (—1,2) such that g(x)=6

x 0 4 6 8 13

f(x) 3~/ 4.5 3 2.5 4.4

7 & N

3. The table above shows selected values of a continuous function f. For 0 < x <13, what is the fewest
possible number of times that f(x) =47

(A) One (B) Two e (D) Four
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4. Determine, using the intermediate value theorem, if the function F(x) = x> + 2x — 1 has a'zeroon the
interval [0, 1]. Justify your answer and find the indicated zero, if it exists.

+ -

X F S mbnaos on EO(I’B
3 S~ = -
T Flo)= © + (o) —I \ ? (oL Cey-ol o
F(l): (()‘s—t')U\ - = ’2

" //N, 1 vT 3uarcn+~ge5 “ verlue o’J’ C o~ COH)
Suchh et T CeN 2O

o= C‘s—kDQ‘\
cx@.%ss

5. Determine, using the intermediate value theorem, if the function g(83) = 9° — 2 — cos® has azero on

the interval [0, mt]. Justify your answer and find the indicated zero, if it exists.

T 8(9) (S Codums ow Ecolﬂ'] +;I
X =

D’l — - (o5 (y= ~2-1="> %(OBL 3&,\:0 < %C'T')

o, S(O) =
o4 = 05— 2~ %.8770

S( T) = 0t = 2-cos(a) = TF
o T LT Guarmbes & balueob C om (o)

Suth Fht gled=o

o= c*-2-cex(e)

= ).«4SS

6. First, verify that the I.V.T. is applicable for the given function on the given interval. Then, ifitis
applicable, find the value of the indicated c, guaranteed by the theorem.

flx)=x>—6x+8 Interval: [0, 3] flc)=0
ct-ct¥ SO

I AF(K) S Contivuue) o ECD) ‘S] (C,’%B L(-—;) -0

T b =2 D

Sz 5 —G® 8= A-FE 2
D (zye Hed=0& F(O)
= Mye VT Guarmke a wilue 4 on (o)
Ut Hmt (DO
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X J(x) g(x)
1 6 2
2 9 3
3 10 4
6 1 6
10 3 11

7. The functions f'and g ar¢/continuous §)r all real numbers, and g is strictly increasing. The table above
gives values of the functions af selected values of x. The function 7 is given by h(x)=g( f(x)).

Explain why there must be a value » for 1 <r» <3 such that A(r)=8.
|) Y 15 Comhnyods
Q) W= glft) (@) = - 78 nin e 8 chR)
n® = 3(F®) = gLy = 1

S IvT  guaraqkeS O volue T ¢ on ({(3) Such Hot (X)) =§

[ Y

t \ g
(minutes) 0 2 > 8 12
Va0 0 100 40 | =120 | =150
(meters / minute)

8. Train A4 runs back and forth on an east-west section of railroad track. Train A4’s velocity, measured in
meters per minute, is given by a continuous function v ,(¢), where # is measured in minutes. Selected

values for v,(¢) are given in the table above.

Do the data in the table support the conclusion that Train 4’s velocity is —100 meters per minute at
some time 7 with 5 <7 <8? Give a reason for your answer.

) VL) 5 comdmuadg

) v & —(©<L v(s)
° \VvT juaran-}eej' o vollue 07[ C. Swth Hat v(c) = ~oo m/’h’n

o
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