We are going to now determine limits without benefit of looking at 2 graph, that is lim f{x).

There are three steps to remernber: 1) plugina

2) Factot/cancel and go back to step 1

3) 00, -0, or DNE

Example 1) find hn‘.; ¥ —-dx+1

You can do this by pluggiag in.

2
Txample 3) find lim xo2x-h

0
Plug in and you gety - no good

So attempt to factor and cancel

Bxample 2) find Fim 20

Xl Y e

You can also do this by plugging in,

2
Example 4) find lm 221

= xt -]
. 0
Plug in and you get p - ho good

So attempt to factor and cancel

If steps 1 and 2 do not work {you have a zero in the denominator, your answer is oae of the following:

Does Not Exist (DNE)

To determine which, you must sphit your limit into two separate limits.: lim f{x) and lim f{x). Make = sign
X=g~ o+

chart by plugging in a number close to 2 on the left side and determining its sign. You will also plug in 2 number
close to 2 on the right side and determine its sign. Each of these will be some form of ®, either positive or
negative. Only if they are the same will the limit be  or -,
What this says is that in this case, lm f(x)= some formof © and lim S{x)= some form of o
Xra™ X—=>a+

You need to check whether they are the same.

. 2x+5
Example 5)  find lim

X2 X -

.9 .
Step 1) Plugin-7-no good  Step 2) - No factoring/cancel  So your answer is 0, -0 or DNE
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Example 6) find ]jng-i-» » | '
x~0 . ' cod

4 . .
Step 1) Plugin - g oo good  Step 2) - No factoring/cancel  So your answer is o0, -0 oy DNE

SR -
Fxample 7) find Tim 2 22573 Esample 8) find lim—— 2o
s=3x*+6x+9 =2 x" —-6x"+12x -8
W od sl xz,xEZ ;
Example 9) f(x)= 77 find lim f(x) Example 10) f{x)=1%" find lim 7 (x)
-2x-1lx<l +=1 x-3 x<? x=2

Vx+2-42

Example 11) P}}nl .

'?'mally, we ate interested also in problems of the type: m f (x) Here are the rules:
Write [ (x) as 2 fraction. 1) If the highest power of x appcars in the denominator (botténi heavy), lim f(x) =0
2) If the highest power of x appears in the numerator (top heavy), lim f (x) =0

plug in very large or small numbers and determine the sign of the answer
3) I£ the highest powet of x appears both in the numerator and denominator
(powess equal), lim f (x) . coef‘fi.cien'; of numex_:ator‘s Mghest power
x—vz coefficient of denominator's highest power

4x* +50 4x° =5xt 4 3x=1 3x® -23

Exampic 12) ijﬂ PR Hxample 13) 11_1& TR T Y- Example 14) 11% 3]
Brample 15) lm EEH2 e lm¥E 23 Bample 17) lim 2%
X £ o .
P Ko 3_1_ P e 2x+1 P x-w . Dx+]
1x
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