Dr. Bryan Carrillo Knowledge Checks Chapter 5.6

1. Take f to be a function with the property that

lim f(z)=5= lim f(x).

z——1— z——1+
Determine the value of f(—1) so that f is continuous at —1.

Continvous at =| ifand onty if Lim F(x)=F(-0).
|

X~
Since left and right sided !imit+ exist, gfg'#(‘c\ exists and equals S-

So 4G1) mus+ equal S.

2. Sketch a function f that is continuous at x = 3 but not continuous at z = 4.

l;m F(&(\: {(3\
X>3
T i S(x=3y+ | iF x4M
i ! amm f()d: :
4 o\ Lim FOOZF(4) -1 if x=
X
-(x=3Y'+1 i x>4H

3. Show that the function f is continuous at 4, where f is given by

1 —cos(x—4) .
f(x){ p— ifx #4
2x — 8 if r =4.

Show limit at X=4 exists:

Rion £() = fim 1 —Cos(x=4) = 0 Ssince Lim 1—Cos (3#) =0.
X34 X34 X—H X>0 %

Determine £ (4N
(D= 2H-83=8-¢g = 0.

Becavse Limf)=P(nY, §F iscontinvous.
X34
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4. Show that the function f is continuous at 1, where f is given by

22 +5 ifr<1
flx) =16 ifr=1
logy(z +63) ifx > 1.

Show Lim $0X) exist by Showing Lim $<) = Lim 200,

XS ( X317 X+
Lion F ) = Rim (x*+3) = 14526 and Lim $0O=fim log, (x+63)= -
X1 X1 1 ;E;? &:\\ h 3z loga(64)=6
So gui\ﬂ'%d 6, which equals F(N. Thus, ¥ is continvous at x=I.
-’

5. Take f to be the function that is given by

)= L2l

Determine the maximal domain of f and find a continuous extension of f to all of R.

Maximal domain is D(§)= (-00,1) U (U,00).

Note +hat ggn&féx\ =0, so a continyous exrengion of § toall of IR i s

~ 1—cos(x-4) ;i § x=£4
Fod= X —4 :

0 it x=9.

6. Carefully show that the function f is not continuous at 2, where f is given by

exp;(z) ifz <2 .
f(x) = {2x—i5 20 where exp,(z) = 5.

fim FOO = Lim exp xd = €xP(2) = 5*=25

X227 X>2"

Lim £6) = Lim (1x+63 2()+5=19.

X2t X2t

Since fLim ) £ Lim Hx\; +he limi} does not exist at 2, so £ is
X527 X2+

not Conhnvous at 2.
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7. Take f and g to be functions that are defined on
D(f) = (—o0,00) and D(g) = [~6,0)
and that are continuous on

Sy =(-00,3)U(3,6)U(6,00) and S, =[-6,-2)U(—=2,0)U(0,2)U (2,00),
respectively.

a. Determine whether f is defined at x = 3.
Yes, sice 3:is in D).

b. Determine whether f is continuous at z = 3 and = = 9.

Not continvous at 3 Since it IS not in S¢.
Contingous at+ q since i+ is in Sf.

c. Determine whether g is defined at z = —7.

No, since -7 is not in D(9).

d. Determine whether g continuous at x = —2 and = = 2.

No, not continuovs a+ -2 and 2 because neither is in 59.

e. Determine the maximal set on which f + g is continuous on.

Maximal set on which f+q is continvous on is
St N 55 = [-6,-2)L(-2,0) v (0,2 V(2,3 )V (3,6 U (b,@).

f. Determine the maximal set on which fg is continuous on.

Maxima| set on which Fs is continvous on (s

S¢NSq = [-6,-2)UC-2,0U(0, U (2,3 (3, )V (6,00).
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8. Decompose the function f into sums, products, and quotients of continuous functions to find a set S
on which f is continuous, where f is given by

flz) = ;20__656 + In(x) + sin(z).

Toke apy=Jd10-X, b(x>= X= 6, ¢ = An(x) and dexd=5inxd so that

f‘—': +c + d.

A 1s continvous on Sa = (-c0, 107 and b is contmuous on Sb = (-00, CO)
bis zero on Z(B)= £-76.V65. Thus % is continvous own

(SaN SO\ ZLb) = (-00,-78 ) I8, 15)0 (4, 101,
C is conhnuous on S¢ = (0,00 and d is continvous 0n Sd = (-co,09)d.
Thus c+d is continvous on

ScN Sy = (o, 0.
£ is continvous on

((5aNSZCeN N (5cNSa)= (0.7 VT, 10].

9. Write the function f as a composite function to determine linf}l f(x), where f is given by
Tr—r

B 1 —cos(z —4)
f(x)—cos( —— 4 )
Rewrite ¥ as -P=Co5o3 where gox)= 1=C0S(x-W)..

X—4
Determine Li'm gexy:
X3y Lim 9> = Lim (,l_-_ggs_u-_ﬂ):o,
XY X4 X=4
Because cos is continvous on IR, i+ is contivivous at (). So, by the
limit law Por composite functions, we have +hat

NEml -
ﬂu'wq $06 = cos (&t_m‘ XCO_SS( Ln) = cos(0d =1\,
X->
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10. Construct a function that is continuous everywhere except at 1, that is strictly increasing to the left of
1, is asymptotically equal to —2z? to the left, is strictly decreasing to the right of 1, is right continuous at
1, is asymptotically equal to —32z*, and has the property that

lim f(x) =2 and lim f(z)=3.

o -2¢-V+2 if x<|
o F) = . i
i =3(x-N>+3 i x>

Lim $6O = Lim ((20¢=1)*+2) = -20-V42 =2
Y1 x>

Qim $0<) = Lim E30¢-1+3) = =301-1Y+ 3 23=50) so £ is right continvous.
X X%

Dim $00O _ fim 20T +2_ Qim -2x%¥x = | o0 £~ -2%" to +he lef.
Y5-00 -2  ¥3-00 -—2y* X300 —2x2

fim F0O _ fim =30¢-P43-0im =3 +Ax =9 +6 = g0 v -3%> 4o therighl
Yacm -3X° Y30 ~ -3x° X>c0 —3x3

11. Construct a continuous path ¢ with domain [0, co) that describes the position of a particle that moves
to the right on the line segment from (1, 3) to (4,5), is at (1, 3) at time 0, is never at the same point at
different time points, that never reaches (4, 5), but that has the property that

lim [[(4,5) — ()| = 0.

V=(4,5)-(1,3) =<3,2Y

V4 )
G5 = d®325+ (13
o Where d satisfies
]
’» od(O\-.'O
o limdt)=1.
to>0
So,
CHd= t 43,2+ (\,3).
t+1

Copyright 2024 (©Bryan Carrillo. All rights reserved. No part of this publication may be reproduced or transmitted in any form or

by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without
permission in writing from Bryan Carrillo.



Dr. Bryan Carrillo Knowledge Checks Chapter 5.6

12. Take f to be the polynomial that is given by
f(z) =2° — 4a® 4+ 22 — 1.

Show that f has at least one real root by using the intermediate value theorem.

©(2,3)

o
(0;"\
Take T =100,27. The function § is continvous on I since & is a polynomia |

and i+ is continvous on [R. Also

$00) = 0°-H (oY +2(0) - | =-1,

$(2)=2%-u2Y+2(2) -| = 3.
Becavse 0 is in  [F0), §(2)]= [, 3], by the intermediate valve theorem
thereis a 2z in (0,2 so +hat £(2)=0. This shows that } has qt least one

root,
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13. Use the bisection method to approximate a solution to the equation
=7

to within an error of no greater than 1

TaKe fOO)=X"—7 and T=[2,3]. Since $(2)<0 and (2330, by the intermediate

Value theovem, $(x)=0 hasa soution in (2,3]:

Take c= _ZZL?'_z _;.L Since §($)=-2<0, update interval +o L+, 3],

Take c= 3%+3__. :—-i Since f(4% )= ,5 >0, update interval to % 5
2
Take c= ‘:‘,+":T zg\_ Since 'F(")" 6.,( 0, update interval +o E%)'—:l
2
Tale c = :-T‘—;_‘E‘_ %. Since -H 2%&?0, update interva| +o [%", t:":]
Take c= %:—".% % since F(33 )— 102'-! 20, update intewa| +o f‘z'z"', %]
Take c= qfi‘___;; |:: Since ‘9(6%3 qoq5<0 update intewa| +o ['—:—:.,%E,J.

[HCED - and 1D 8 <5

50, ||\ 57
woab SV7 S To24 .
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