
1.6 Limit Preprtier
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E valuate this problem
lim
x?-2 x"+3x+6, justify each step

2

root rale
= l i m ( x " + 3 x + 6 )

x ?-2
Sumw i l e

l im x4  t  l im  (3x )  t l im  (6 )
x=-2 x?-2 x>-2 Scalr

mul t ,
r a l e

V kin (x*)+ 3lim (x) t /im (6) exponat
I rule

V(in.x)"+312 (x) -Lia (6).
evalusthe
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@ A ful is a polyama, a apart page
or a rational function (Polynomil?

the we can just substitute a" for X

1So long as lina (poly) existe and
In the case of a rationed the deno innater!

does not vanish, (go tozero)}

I-E. lim f(x) = f(a)
X Ta

EX Evaluate x?-, (x" -38)(x+5x+3)

= lim (x 3x) o lim (x2+5x+3)
x>-1 x--1

=-139-31-177-{81+5611+37
= (1+37-21-5+31
= (4) .(-1)
= E41



EX Evaluate litx?4( x ° - 4 x )
x2-3x-4

o can we just plug in '4"?

Try it (43-4 (4)
= (4)*-3 (4) - 4

= 16-16
16-12-4

o h o h . . . .

This in validate the "theren" just discussed

because we are dividing by zero!
sTry to factor cancel (x-4)

f ( x )  =x 2 - 4 x
x7-3x-4 g(x)= which is

X+ 1

f(x)= identical to f(x)
(x-4)(X+1) evsywhere but at X= 4

N o t e : g (4) = =4F1
a  l i m f ( x )  =  1

x ? 4 - 5

?  I m
x?4+

T h r e  t o  l i t  f l a t
X>4

So we can fill the hole.



Exi(cont)

? Graph f(X)=
Q

f(x)
g(x)-

a precale we just cancelled (X-4) and kept
going

? calc. we examine the limit from left s right

and the if all is the same just kee
going all real numbes

R0:211971
11745

Rg:  {9197-17

1.6 is finished
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1 .  U s e  x = 0 . 1  -

x  = 0 . 0 1
x = 0 . 0 0 1

a n d x = - 0 . 0 0 1

x =  - 0 . 0 1
x = - 0 . 1

lim
x ? > 0

N a m e  -

to evatuate

f(x) =( 3 + x ) )

TANSWER
13-10 =1
_3+0

- -



EX Evaluate l im 13-1x1
x ? -3 3 + X

face value: 3-1-31 3 - 3
3+(-3) 3 - 3

50 -3  is  NoT in  the  domain  o f

Lets look at the one-sided limits

x ? - 3 -  a n d  x ? - 3 +
Review

3 - x 1

3 + X

l i m
x ? - 3 -

3 - 1 x 1

3 + X

=  l i m ( 3  - ( - x ) )
x?-3- 3 + x

=  l i m

x ? - 3 -

3 F X

3 + X

? X < 0

When X is negative the
negate the valve.

1-31==(-3)=3
1+31=+(+3)=3

X-* =3 + (3-1x1)
3+X

= lim 3 - (-x))
3+X

s i n c e  l i m  f = 1
x=3-3-

and
l i m  f = 1

=  l i m
x ? - 3 + 3 7 x T h e t

l i m
x ? - 3

3-1x1= 1
3+x



III Squeeze Thm

I f  f ix 49(x) 5h(x) near X=A,
fexcept possibly at "a"' itself I

AND if lim f=b and

them

x ? a

t o ol i m  g ( x ) = L
c ? a

1 7 g

- h

a l s o

a

EXE v a l lim?0(x cos (x)) using the range. f con

R y a n  9 1 1 8 1 5 1 7 1 2
BTW lylEl is a shortcut to - 15y ?1

?  N e a r  X = o  x ' i s  p o s i t i v e

x* -1 ? Cos (x) <+1

X'COS (X) <X
lim x'cos (x) = 0

by squeezthim x=0Cos Co ?


