Calculus Maximus WS 1.5: Continuity on Intervals & IVT

Name gg ! Date Period

Worksheet 1.5—Continuity on Intervals & IVT

Show all work. No Calculator (unless stated otherwise)

Short Answer

xz, x<1
1. Given the funchion f(x)=1x* —2x-1, 1<x<3
4, x=3
(a) Sketch a graph of f (x) q _L e -
-1
2+

R

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

£4) 15 canhinuows on (— OO)_':' U C'/3> J [3/ QO)

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

O < b<s|

(d) Find all numbers a and b such that f(x)is continuous in (a,b) but not in (a,b].

=<3 ,b=3

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

A=>
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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 <7 <60 seconds, the toy car’s velocity v,
measured in feet per second, is a continuous function. Selected values are given below.

/ (scc) 0 15 25 30 35 50 60
v(1) 10 15 10 7 5 0 13
(ft/sec)

For 0 <t <60, must there be a time # when v(t) =-27 Justify.

Since V(LIS continuos o [59,50:[)0 e D>
and Since \/(’55>’—= ,§<_7_< ’/Z
JD +he INT Heere must be a +ime £ when \/(—E)—’ B
>\ J

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

x—4
A
.\o |
| @
O l !
—— 44—}
-y -2 z /[, \6 8
I
|
(\4 [

(a) Can the IVT be used to prove that f(x)=31415926 somewhere on the interval x € [2,'{] ? Why
or why not? Will, in fact, f'(x)=31415926 on this interval?

A/ % /VT canngt Ae, uféﬁ’/ because 70&) /S /707L 60"7""""‘0\»5 on EZ)LI:’ o
0
/ £

e fmow F60)= 345926 o some XE (- 2,4), ot LWMTUD nd

%1 VW#«/J;V/?&?%/? at X'—’lf/ Zéuﬂbtfé -FA() /s @h?thl/l S on [7'/ z

é(,CauSC -ﬂ(z)< 3)4/5926 and éLf—_ -7%() = .

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

Dy +he Shswn /'hvé%{/ot/}; F7k) 5 onthnzes

RE ‘—/) —Z)U(-z,l)UE’l/L})U (L//é)U((D/B)
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

2
4. For the function f(x) = (x—2) > ¥=% " Find /(4) and £(10). Does the IVT guarantee a y-
5, 4<x<I10

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

added visual proof. /Z/w) 10 Vi ) [= 7/ 7 ,’ﬁ (4)

= (4-2Y (1o =5 y+
%7(4—) :(Z’Z_ > AF ) X_EZ() 'S /\IO'T/COY\’F\V\\«buS at+ X= L/)
=4 pnel ot et on Cor0l,

So N1 does NOT apply
dnd Fhere fsvo 5maran+ff ot

swel o \'JX—\/a’MeJ-
5.1f f and g are continuous functions with f(3)=35 and lim[2 f(x)- ]—4 find g(3).
Py ,Z'/{-‘(x) =+ Z,LM_,'F/>‘> _ 05[)4 L}
éé J %) =5g() >3 x>3
X3¢
Por all < 2£03) - 363) =4
22 — 903 =4
10 - \,f 5(3)
9(’5) =b
l, x<l1
x

6. Determine the values of x for which the function f(x)= x*,1Sx<2 s continuous.

\/§, 2<x<8
8.0001, x>8

« £1) has & Verheal ﬂ'.\':jMF)vkd"' X=o
L fo)= I’—F(D )/((—)_f )
L_ =4 = £ 40, b FE)=PNE

X2 )(—97- -2 oool
c o ) = P =8 KO
X8

%‘ ‘F/Y) 1S O"\‘)L;"\*W\S -pvr n” XF 0/ z, and &
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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.

(2) cosx=x, (0,1) (b) Inx=e™, (1,2)
Let £4) = cosx =X ZML,%():%/K_{:X s [1/2) _ED\M_-P{JA hat a 2ero

. _ o,/
pre V;"j G Solutio o BSX=X o (0 ) 464 is ContInusuS oh C/,Zj OMO’Z>

s ﬁgﬂf’“’”‘ 4_;0-’?)'”4”'”“ Sl ()= Lal-E =0 =<0
7LD )= 0 on‘ /) EO’U _F(@;ﬂ,,Z’éL=,Qh7—"le’i> o
(D £69 is cwn-}-w\hu:S’O;O smce PU)<O & (D)7
% g; < " 'LVT’”&)WZO;:;W-}*
) 1) = ce - —-c ( , & ) —
S0, Since (i) < 0 <) hat ot least 1 _Spluhion o (,2)
Fh)=0 for Some x ¢ (o))
lmj e T

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 yﬂ&;hy not?

tleva fioq

Cince gd‘mivﬂ//psi
Summit /mﬁ%ﬂﬁ Mraﬁ[,a ;l\—w_j , )
6\-2\/0\‘{""”\ 'mé "Ju'mﬁuf)" ﬂrqfh & Bn(vj oONn
(&) - graohs ST INTERSEST AT LEAST

I/é DgCE, by He VT, Hhere had Fo de

A'l’ \054’ Dhe %mfuzn Omjwplu; 41435
’ woae ﬂ'{ Shma_ fDi"l oh
M }_ "t %MDMWM',



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 / is given by /(x)= g( f (x)) +2.

x S () g(x)
I 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
@Simu _F &ﬂ arte CoanuwS-Fur all X, l'\(X) 1S confnuens on C I Sj -
— S
BhY=G(FNFL ) since W< 0< W )
=4 (»)+Z by e VT, Hhere mus+ be
w)=9.
= -8
(3 h9= 4 (£ *2
=g (9 +2
= 2642
- 23
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.

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

%S\'hcé_ /FZ{ A are Con‘HwaotAS} l/\/)() IS Confinsus tms on Ch‘a
Wy =F(30) - 1= £(3) -1 = -2-1=—1}
|/1(‘D "‘F(ﬂ(ﬁ‘)}"l = F )4 ‘—Tﬁ'Lf = 4
Sihce _ Y<-[< b, the /V,
there Musq‘—LfLe/avd;/ulafCU\‘p”r )<“<L{§‘A0{/\%(l' |/1(u>:”|-
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

Multiple Choice

l 2 11. Let g (x) be a continuous function. Selected values of g are given in the table below.

X 3 5 6 9 10
SN EEENENE
asst] pAsSTZ  passH S
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 (D) Three (E) Four

E

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

x 2 3 4 5
h(x) 2 5 k 4 3

For which value of k£ will the equation /4 (x) = 2 have at least two solutions on the closed

_ 2
interval|[2,7]? 2 h™ 3
2 3 7 2 K3
A 175 B)>7% (O=7Z M=z E —<Z
(A)173 ()473 ()93 ()3 5 ()1<3
B 1t £()=1""" = then 7 (x) is continuous for all x if
: x)= ,then f(x) is continuous for all x if a =
3+ax’, x>1
1
(A)1 B) -1 © < (D)0 (E) -2
: ’-ka)-;-f:(l)’— Z
=/
Y
=/ L4 =
$v o =1
B V2x+5-x+7 29
14. If f(x)= x=2 » ¥7 2 and if fis continuous at x =2, then k =
k, x=2
1 1 7
(A)0 (B) — © < (D) 1 (E) -
6 o, 3 5
= L (Zx+6 —Vx+3 (755 +Ix+3
= V2345 —NX+* Nox+d TXET
X—>2 x—2 VZx+o + %+

po £ (aras —x=D O _
X312 (-2 (Vzx+5 *+ +=3)
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Calculus Maximus WS 1.5: Continuity on Intervals & IVT

"ﬁS""P"‘ ot vy

& Let+=AT=RIGNT 7
15. Let fbe the function defined by the following. #x=e/
sinx, x<0 °7e=*°

A+ x=I
x? 0<x<l v/

f(x): s |=1= .

2—x, 1Sx<2 M x=z
o#-I
x=3, x=2

For what values of x is fNOT continuous?

(A)Oonly (B)lonly (C)2only (D)Oand2only (E)O0,1,and?2

12 16. Let fbe a continuous function on the closed interval [—3, 6]. If (—3) =—land f (6) =3, then

the Intermediate Value Theorem guarantees that

3. . . -e
— -3
(A) £(0)=0 [ ) )
® —1

(B) The slope of the graph of f'is g somewhere between —3 and 6

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

x—1)(x* -4
z t 17. Let f'be the function given by f(x)= w For what positive values of a is f
X —d 1 —ﬁ + r__
i 9 . —_n =0 =T ja
continuous for all real numbers x? : _p 250 , _714\¢ n X—-a r X

Fhese fwo X’.V“/:,s Kt
(A)None (B)lonly (C)2only (D)4only (E)1and4only will be Ar5%4 ne

¥ £ will be conPnuous Lor ,‘,l{ ¥
on Ij £ Ao (ais hﬁq-hve)

Se ot x-a#o
c 18. If fis continuous on [—4,4] such that f(—4)=11and f(4)=-11, then which must be true?
(A) £(0)=0 (B) lir%f(x) =8  (C) There is at least one c e [—4,4] such that f'(c)=8
(D) lirr31f(x) = lim3f(x) (E) It is possible that f'is not defined at x =0
ce =0 =l * o Xé("'//q)
T ) i guarartecd
i' I~)—nl(4 on all V““"’s' '
—lq4Tr- - . - -bL’h\rfe"l __“A‘ ll} ,P\(/uo"hj
‘F(‘\ =8 for som? Cé["”lq)

-
- -

Page 7 of 7



