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Ch . 8 - LIMITS AND CONTINUITY

LIMITS ARE AND IF A FUNCTION

CONVERGES TO A NUMBER -

WHAT HAPPENS WHEN A LIMIT APPROACHES

0 ?
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RULES ON LIMITS

"C" is a non-zero constant

lim <X =

X -> c

2. him c + X =

X - C

3
. Im

4 . I'm D = C >
X -> 00

5. Im = 2)
X - 00

-X
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. Im C = C > )

X -> (
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X +

LIMITS OF RATIONAL EXPRESSIONS W/POLYNOMIALS

DIVIDE EACH TERM BY HIGHEST EXPONENT
.

#m

#10 im

#11 Yin 6x3 - 5x2 + 3

2x3 + 4x - 7



MORE TECHNIQUES TO EVALUATE LIMITS

E12

Im =

EX . 13 im I-cOSX
X -> 0

2 sin
2

X

E14m

AP NOTE :

Im = 1 GOOD TO MEMORI

RECAP ON WAYS TO EVALUATE LIMITS .

1 . GRAPHING
lim 2x = 2

2
. SUBSTITUTION X- a

3. FACTORING

4. DIVIDING A RATIONAL POLYNOMIAL BY HIGHEST POWER OF X .

5. MULTIPLY BY CONJUGATE OF DENOMINATOR .

6. APPLY TRIG IDENTITIES OR DEFINITIONS



LIMITS
,
CONTINUITY

,
AND ASYMPTOTES

al

EX. 15

2
>X

-

Asymptotes
· RATIONAL FUNCTIONS MOST LIKELY TO HAVE ASYMPTOTES

2. VERTICAL ASYMPTOTES - WHERE DENOMINATOR = O
-

3. /ORIZONTALASYMPTOTES
degreeD

Highest degree c highest

ASYMPTOTE
-

y = 07 - -- ->

② Highest degrees are =

=Ex asymptote ->↓

y
= z
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-3-2-1 2 3 x

Graph of f(x)=
1

8+1

Horizontal asymptote:y=0

Vertical asymptote:None

Anasymptote ofagraph isa line towhich the graphbecomes
arbitrarily close as |x| or ly| increaseswithout bound. Inother
words, if a graph has an asymptote, then it is possible tomove
far enough from the origin so that there is almost no differ-
encebetween the graph and theasymptote.

Thegraph inExample 1 has two asymptotes: the linex=1 1s
avertical asymptote, and the liney=1isahorizontal asymp-
tote.Herearesomeotherexamples.
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2x
Graphof f(x)=*2-4

Horizontal asymptote: y=2
Vertical asymptote: x=2,x=-2

x3+1
Graph of f(x)=

Horizontal asymptote:None

Vertical asymptote:*=0

Asyoucanseefromtheseexamples, thegraphofarational

functionmayhavenohorizontal or vertical asymptotes,or it
mayhaveseveral.Herearesomeguidelines for findingthe
horizontal and vertical asymptotes of a rational function.

Horizontal andVertical Asymptotes

Let f(x) = PIX)-wherep(x) andq(x) havenocommon tactors.
q(x)

1.Thegraphof fhasavertical asymptoteateach real zeroofq(x).

2.Thegraphoffhas,atmost, onehorizontal asymptote.

•Ifthedegreeofp(x) is less than thedegreeofq(x), then the

line y = O is a horizontal asymptote.
•If thedegreeofp(x) is equal to thedegreeof q(x), then the

line y= isahorizontal asymptote, where a is the leading
coefficient of p(x) and b is the leading coefficient of q(x).
- If the degree of p(x) is greater than the degree of q(x), then
thegraphhasnohorizontal asymptote.

Tryapplyingtheseguidelinestothethreegraphs
shown

above.
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ExplorationandExtension

SlantAsymptotesInExercises56and57,use
theinformationbelowto

find the slantasymptoteofthegraphofthefunction.
Thensketchthe

graph of thefunctionandtheslantasymptote.

Ithedegreeof thenumeratorofarationalfunction
isexactlyone

more than thedegreeofthedenominator,thegraph
ofthefunctionhas

a slant asymptote. Forexample, thegraphof
Ax) =$+* 6

=x+3+
x-2 x-2

has the line y =x+ 3 as a slant asymptote.
56, f(х) x2-x-2=

x2+5x+8
57. f(x)= x+3

x-1
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Continuous:
         If the limit as x approaches ‘a’ is the same as F(a), then the   
	    function is continuous at x=a

#16 Find VERTICAL 3 HORIZONAL ASYMPTOTES

f(x) = X2 - 8x + 15

X2 - 3x - 10

I
↓Mf(x) = f(a) then continuous



Recapping:

What are the 3 ways a limit doesn’t exist?

I
.

2.

3.


