Calculus Maximus WS 1.5: Continuity on Intervals & IVT

Name O\/LM Date Period

Worksheet 1.5—Continuity on Intervals & IVT

Show all work. No Calculator (unless stated otherwise)

Short Answer

2

X7, x=<1
1. Let f(x)={x*-2x-1, l<x<3.
4, x=3
(a) Sketch a graph of f (x)
41 *—

N/
2 ]d/3

(b) Based on the function above, list the largest intervals on xE(—OO, 00) for which f (x) is continuous.

3 is ndinuos on ('001 l]\)(\)ﬁ) v [3}00\

(c) Find a number b such that f(x) is continuous in (-o0,b] but not in (-, +1).

b= cont. m(-oo‘ImeL it (- , ;))
Nok: o) bE(0 1]
(d) Find all numbers a and b such that f(x)is continuous in (a,b) but not in (a,b].

Wy A, 0E[)3)
wd b -3

(e) Find the least number a such that f(x)is continuous in [a,®) .

h=3
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

2. A toy car travels on a straight path. During the time interval 0 <¢ < 60 seconds, the toy car’s velocity v,
measured in feet per second, is a continuous function. Selected values are given below.

7 (520) 0 15 25 30 35 50 60
v(t) 10 15 ~10 7 5 0 13
(ft/sec)

For 0 <t < 60, must there be a time # when v(t) =-27 Justify.
Givew W t)is a conk fxn thaelove W) tonk, ¥ X E [35,50]
v(35)= -S  v(s6):=0

S8 =S <€ -2 % vib) tonk. M xE [%s\so}

Detovding o A WT thore ks 8CE (as'go) Such oo
Vlx):=-2

3. The graph of f is given below, and has the property of lim f (x) = 00

x—4
N
\ |
\ o
® |
—+— —+—+—1>Y
-4y -2 z [, 6 8
|
I
v |

(a) Can the IVT be used to prove that f (x) =31415926 somewhere on the interval xE[2,4} ? Why
or why not? Will, in fact, f(x)=31415926 on this interval?
la'wxu. K AS Nox ok, e [2.4] thw \UU Counuoc be uscd

(b) State the largest intervals for which the given graph of f is continuous.

P is et on o 2)0(2,2) U2 #)VE L)V (1, 9)
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

2
4. For the function f(x)= (x—2) » x=4 . Find f(4) and f(lO). Does the IVT guarantee a y-
5, 4<x=<10

value u on 4 < x <10 such that f(4) <u< f(lO)? Why or why not. Sketch the graph of f(x) for
added visual proof.

P(U)= (-2 -4 Pwy:=5
CoGmee Um 30 = S F P(4) £ s not ok ¥ XE [A‘\D] Hurdere
x4t ) )

T WT does ot opply.

S o— e
4 e
o (M)

5.If f and g are continuous functions with f(3) =5 and lirr;[2f(x) - g(x)] =4, find g(3).

Sinte fq g e wnt funs & £13)=S utumt)mgSl%)=§ Mc\m\—)\rggk’w C\\l’h.
tUm {2?(&\-%&)} = 4
X3
Qum th) - Lim o) =y
=3 475
(- g4
%L%3=L9

l,x<1
X

6. Determine the values of x for which the function f(x)= x*,1=x<2 s continuous.
VW ok % =0, 2 \/Q, 2<x=<8
B sV O, 8.0001, x>8
lwm ‘P( == = = . ,
Y a) == ROy U Pla) =

X9*
Lok @ =\
$(2)=DNE | nic ek @ ¥
Chach A= B

2(2)=I6E)= B % Um F(x)= 8000
">

b Lok @ =8

sk ¥ § 0,28
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Calculus Maximus

WS 1.5: Continuity on Intervals & IVT

7. Use the IVT to show that there is a solution to the given functions on the given intervals. Be sure to test

your hypothesis, show numeric evidence, and write a concluding statement. Use your calculator to find
the actual solution value correct to three decimal places.

(a) cosx=x, (0,1)

ot Bin)= wvp-1c.

§is o Nxe [0V]

+(9)- 0s0-0 = |

£(1): ws\-1<0.

At bayis wk o [0,0] omd
£(Heo Q-F(O\)utw“{o
A WT 3 g v e(0,1) Huon Ak
=0

(b) nx=e"", (1,2)
- \
Lt %t'x\= \V\')Lfe%: nx-g .

gLa)is tonk ¥xel) 2]

- L
()= W\- z=-z¢0

q@)= Wn2- é-L »0

Y\ quLx)is tont BN [‘\Z]““‘*

gL £ 04 csll)) accordl\kq)cofm
WT, 4w vestA an ke (1 2)
Humnet q(x)-0

8. Mr. Wenzel is mountain climbing with Mr. Korpi. They leave the base of Mount BBB at 7:00 A.M. and
take a single trail to the top of the mountain, arriving at the summit at 7:00 P.M. where they spend a
sleepless night dodging bears and lightning bolts in their heads. The next morning, they wearily leave
the summit at 7:00 A.M. and travel down the same path they came up the day before, arriving at the
base of the mountain at 7:00 P.M. Will there be a point along the trail where Mr. Wenzel and Mr.
Korpi will be standing at exactly the same time of day on consecutive days? Why or why not?

m__ Wiy Olown wms wp Podon wp | down. O CORkT Avs o [’*m,—*l"’g
“twrdl\wj‘b A WU tawre vadts
Wr) ok oS N—bm;‘cﬁf*m»“\?"‘\
WSR ST,
Sose 3t et Wheare oo asté\S
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

9. The functions f'and g are continuous for all real numbers. The table below gives values of the functions
at selected values of x. The function /4 is given by 4 (x) =g ( f (x)) +2.

x f(x) g(x)
1 3 4
3 9 ~10
5 7 5
7 I 25

Explain why there must be a value w for 1<w <5 such that 4 (w) =0
Guvn § o 3 OUre LOKMNIONS %wck\bks)vf)&
Rvowrafoe O o conde. S V‘LE[\ISX_

Wiy =-8 wis)= 92

SoSwa Wy w unX on [y S omd - @ €0 < LR
Oecording ¥o ke WU rare vpsks w € (\,S)
sud b W) =0,

10. The functions f'and g are continuous for all real numbers. The function 4 is given by
h (x) =f ( g (x)) —x . The table below gives values of the functions at selected values of x. Explain

why there must be a value of u for 1 <u <4 such that h(u) =-1.

2 3 4
f(x) 0 8 -3 6
g(x) 3 4 1 2

Ginvan SS & Q) ot cow, ‘d-qc.,wmm\\s we el ul.
wy=-8 ey = o

Since MUY is cow. one (1)) omd -4 & =\ &“\) a.u.urd.(vxg 0
AR WL, Ao vest o WE (1L W)SUER Pt (W) =-\ |
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

Multiple Choice

b 11. Let g (x) be a continuous function. Selected values of g are given in the table below.

X 3 5 6 9 10
g(x) 2 S, -1 +) 4 +h 0
Y Y
What is the fewest number of times the graph of g (x) will intersect y =1 on the closed interval

[3,10]?

(A) None (B)One  (C) Two Three (E) Four

3 12. Let A (x) be a continuous function. Selected values of /4 are given in the table below.

x 2 3 4 5
h(x) | 2 s W 1 Y 4

M SAWAS =% =0 L‘% .

For which value of k£ will the equation 4 (x) =3 have at least two solutions on the closed

interval[2, 7} ?

3 7 2 11
A)l B) = C) — D) = —
(A) ( )4 ( )9 ( )3 3
x+1, x=l
b 13. If f(x)={ 5 , then f(x) is continuous for all x if a =
3+ax”, x>1
1
A) 1 -1 C) — D)0 E) -2
(A) (© 3 (D) (E)
LYY= ki uw )= LL)-2
=AY
(Y =9
v =9
O'D 0L='\
V2x+5-~x+7
B 14. Iff(x)= x=2 e , and if is continuous at x =2, then &k =
k, x=2
®wo B~ ©r o1 ®~
6 3 5
1 towk. ok %= bae Uk £(%)=1H2)=
y i G s ™
L J2rs-Jr3 J’zm—@dK:f)_L x> G2 \mwmﬂ
>3 K-8 \jmeeDn) -

+
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

4(:4 15. Let f'be the function defined by the following.

sinx, x<0 \/6"\0:0 (0)=0
x*,  Osx<lLy=) 2-1=\
2-x, l=sx<2 2-3=0
x-3, x=2% 2 -3--)

(%)=

For what values of x is fNOT continuous?

(A)Oonly (B) 1 only @ 2only (D)Oand2only (E)O,1,and2

D 16. Letfbe a continuous function on the closed interval [—3,6} I f(—3) =-1 and f(6) =3, then

the Intermediate Value Theorem guarantees that

o —lewE
(A) £(0)=0 Ne TIEFES

(B) The slope of the graph of fis g somewhere between -3 and 6

(©) -1= f(x) <3 for all x between -3 and 6
f (c) =1 for at least one ¢ between -3 and 6
(E) 1 (c) =0 for at least one ¢ between —1 and 3

(x—l)(x2 —4)
ﬂ 17. Let f'be the function given by f (x) =

continuous for all real numbers x?

> . For what positive values of a is f'
T =a (- DD (x-2)

(X +So )\ o)
None (B)lonly (C)2only (D)4only (E)Iand4only

Q/ 18. If f'is continuous on [—4,4} such that f(—4) =11 and f(4) = —11, then which must be true?
(A) £(0)=0 (B) lir%f(x) =8 @There is at least one ¢E€[~4,4] such that f(c)=8
(D) hn% f(x)= hm3 f(x)  (E)Itis possible that fis not defined at x =0
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