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Rational functions are continuous everywhere they are defined.
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Rational functions are continuous everywhere they are defined.
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A quotient of continuous functions is continuous on its domain.
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A quotient of continuous functions is continuous on its domain.
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The left hand limit exists, and the right hand limit exists, but they are not equal.

Therefore, the limit does not exist.
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Rational functions are continuous on their domain. \
-2
1] s 1) . l;% ﬁ—i‘_’__ - L.IVV\ —J—j
— b. llmx_>1 = < | (K“l}("""“n X=>\ X1
O
T\'A'wHM"( ‘Duwu‘h\d*w =Jd.ne.

Rational functions are continuous on their domain.
Unfortunately, x=1 is not in the domain of this function.x=1 is a vertical asymptote

for the graph. M — lim g
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Rational functions are continuous on their domains.
Unfortunately, x=-4 is not in the domain of this function.
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3. The graph of y = f(x) is shown below.

] A jump discontinuity occurs

when the limit from the left
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right exists, but they are not
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g. Give the interval(s) on which f is continuous,
and classify any discontinuities of f.

I <s amtinsus on (=50,0) ard (ojba).
There s & Aump ok?icm"’(:nm‘g a.i‘ O .



e l'mﬂ..-
2x—1 x<2

4.9(x) =1 3, x =2
4 — 2 x> 2
Va2
a. lim,_,- glx)= lim (‘Zx-l§ =3

x>2 ‘-\_\"a;f
/s

b.  lime,+9®) = 1im (H-2%) = O

x>27
C. lim,_, g(x)= DNT b Y- o "
L ay F AR T
d. Give the interval(s) on which g continuous, and

classify any discontinuities of g.
Since 271 s COuficubus g 13
Coutinwus an (5o 2.

e H-zx on Combiaubus G 1S
o (I)MB'

Countiambus 2
A 0=
A _
Mow x>2
o \im e\ =9
2 are nst eymdd



"'-,;O\L
22x =1 x<2

4. g(x) = c X =
E—Zg x> 2

W,




5. Evaluate A °
/['(( - )
] x=2% . : --
a. llmx_mm — ’{_(:‘M 2/( ?'_;? + | ) \.

key Jact  Lm X =0 & o
ey =




. In(12k*+3k+1)
lim-; co T = ( )

Note s Iq (12x9+23k4) Lo~ x>©.
=

\A(W,K") ~C9r" w >\

.*u 4or \<>|.
g

as Y~

K>b0



u sia (uw)

Lim =) -_ =
Uy Snu) hg\o v |
6. Evaluate |
. sin(x) : st (x L, = 4+
a. limyo— = = = ‘;(’—‘;o X = 2| 2
. 3x \e —3—:-—__—"
b. im0 — o = x"_:‘o (21 /cos (%)
( Y ) >
) O ! . J-— fp—
T a ke - i, EERIEY 5 7R
l'\tl fwm 2 x»9 - \
2.
(a-b)la-*b) - b 1—cos(t) _ I (\ qsl—ﬂ)(i-\- CoS ft\) {
1mt_>0 = hm \ 7!
..__g, £50 e coslt
o yg‘& Sheuld kﬂ‘w I,‘\ |*
= ling === = \
s \§ 0. T ey (Hm(ﬁ) 120
1-cos(x) —\: V= coS (XN \50
» : lim,_g oz M — \ =0-
tl/a w09 'Zy.z(\* c_es‘:)ﬁ\
S
L l:"’l ) - ‘1
x->o\=
3 3 > | >
e. lim = |im — *
uU=0 4, csc(2uw) U>o K/sinCau)
N ,%‘Jﬂl} 3 =0
— lm )
uvo [T Iy
f lim 1—-cos(x) i \—- C-o‘ia{“'_‘__...--——- ek
u}“ %20 sin2(2x) x>0 sin (2% ( \*““s‘{:‘\) 1‘“3’"
. 1’ . e —
o — \im siazix) \ & cos(X)

W O = \imqn 2

5 w- | :
O X\
-s:a(a-*lo\:*:“(‘\%s(b\“' S‘m(b)casﬂl\ - - " (".‘:m(‘ﬂ'()ﬂ;_w

x>0 |T O
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8. Give the interval(s) of continuity for the function
x+4

and classify any discontinuities of R.
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9. Give the interval(s) of continuity for the function
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Give values for a and b so that g is a continuous function.
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11. Determine whether the intermediate value theorem can
be used to prove the following equations have solutions on
the given interval.

a. 3x3—10x+1 =0, 0n[0,1].
b. 3x3 — 5x + In(x) = 0, on [1,2].

3x3-10x+1
C. = 0, on [2,5].
x—4

Note: The intermediate value theorem DOES NOT find solutions. It only helps
guarantee that there is a solution.

The Intermediate Value Theorem: Suppose a <'b and f (x) is
a continuous function on the interval [a, 2]_ .If K is between
f(a) and f(b), then there is a number ¢ between a and b so that
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Therefore, the intermediate value theorem implies our equation has a solution on
the given interval.
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Therefore, the intermediate value theorem implies our equation has a solution on
the given interval.
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3x3-10x+1
= 0, on [2,5]. { Noﬁ\
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We cannot use the intermediate value theorem unless f(x) is continuous on
the interval [2,5].
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,@ We cannot use the intermediate value theorem to determine
whether this equation has a solution on the interval [2,5].
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Give values of a and b so that g is continuous.
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Note that the constant function -1 is continuous, and regardless of the value of b,
4 - bx is a continuous function (since it is a polynomial).

Therefore, we can guarantee that g is continuous by choosing a and b sothat g
is continuous at x=1.
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Therefore, the function g is continuous if and only if a= -1 and b = 5.



13.  (FR Practice) conl el

e
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a. Determine the intervals of continuity of f.

b. Classify any discontinuities of f.
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C. Determine any horizontal asymptotes of f.
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(C ) Determine any horizontal asymptotes of f.
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14. (FR Practice) Give complete responses.

a. State the intermediate value theorem.
b. Suppose f is a continuous function on the

interval (a,b),and f(x) = 0foralla < x < b.
Show that f is either strictly positive on the entire
interval (a, b), or strictly negative on the entire
interval (a, b).

C. Use part b to determine the intervals on which
x?>+3x —4
f(x)_xz—Bx—4

IS nonnegative.

O~
The Intermediate Value Theorem: Suppose a < b and f(x) is a continuous
function on the interval [a, b]. If K is a number between f(a) and f(b), then
there is a number ¢ between a and b so that f(c) = K.
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15. (FR Practice) You are permitted to use a graphing

calculator on this problem. We must justify our

_ 4x —e* answers! We can use the
f(x) - x2 — DX calculator to find roots
/ and gain insight.
a. Give the domain of f.
b. Find and classify any discontinuities of f.
C. Solve the inequality f(x) < 0.
d. Give any horizontal or vertical asymptotes for the
graph of f. =
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Therefore, we can use the intermediate value theorem to determine the algebraic
sign of f(x) in each of these intervals, but simply finding the algebraic sign at
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@ Give any horizontal or vertical asymptotes for the
graph of f.
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@ Give any horizontal or vertical asymptotes for the
graph of f.
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Therefore, there are 2 horizontal asymptotes, givenby y = 0 andy = 1/2.
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