Finding Limits Algebraically - Classwotk

We are going to now determine fimits without benefit of looking at a graph, thatis lim f (x)

There are three steps to remember: 1) plugin a
2) Factor/cancel and go back to step 1
3) o, -0, or DNE.

Example 1) find ]im2 ¥ -4x+1 Example 2) find lim2 2x-6
X Bl o
You can do this by plugging in. - You can also do this by plugging in.
-10 3
Vo
-4 2
2 2
Example 3) find lim = 2x-8 Example 4) find 1in11x——3-2—lel
X x — x> x —
0 0
Plug in and you get o ~Bo good Plug in and you get o ~ho good
So attemnpt to factor and cancel So attempt to factor and cancel
W -2x-8 . (x=4)(x+2) 22wl (r=1)(x-)
lim =— = lim lim=— = lim
=2 x° =4 x—-2 (_x - 2)(_7C + 2) + -1 . (X'- 1)(1‘2 + X+ 1)
. (x-4) -3 3 : (.r—l)
=lim—F=—=— = lim—— b=
2 (x-2) -2 2 x (x2 +.x+ 1)

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

00 -00 Does Not Exist (DNE)

To detetrmine which, you must split your limit into two separate limits.: lim f (x) and lim f (x) Make a sign

chart by plugging in a number close to # on the left side and determining its sign. You will also plug in 2 number
close to @ on the right side and determine its sign. Each of these will be some form of ©, either positive ot
negative, Only if they are the same will the limit be o or -0

What this says is that in this case, lim f(x)= some formof 0 and lim f(x)= some form of o

x=a’ x—=a+
You need to check whether they ate the same.
2x+5

Example 5)  find lin’zl
x> X -

.9 . L
Step 1) Plugin - p - no good  Step 2) - No factoring/cancel ~ So your answer is ®, -o¢ or DNE

. 2x+5 - . 2x+5 - . 2x+5
lim =—o lim =—0o . lim
=2 ¥=2 - -t x—2 4 ¥2 X—

DNE

R -28 -




Example 6) find l'll’r[}i2
=0 x

4
Step 1) Plugin - 5-nogood  Step 2) - No factoring/cancel

So your answer s %0, -0 or DNE
lim2 =e lim-smtoo - lim =
=37 X + x—0" X -+ =0 x
2
Example 7) find limxT-l-—zx—3 Fxample 8) find lim 2x-4
=3 x" 4+ 6x+9 =2 x7 —6x* +12x -8
. 2x -4 2(x-2)
A ox?12r-8 3 (x_2)
x*+2x=3 x-1 - X7 =bx o= (x~2)
x=3 5% 4+ 6x+9 x-=-—3'x+31— lim 2 = 1im——2 2=_".'_oo
- - - x—2" - x—2* — +
lim *"1= " - lim>—-DNE (x=2)" + (x-2)
>3 x+3 4+ =3 x + 2x—4
li =00
=2y —6x% +12x -8
2 x=2
x e 4,x Z] " . X - . .
Example 9) f(x)= find lim f(x) Example 10) f(x)= find lim f(x)
-2x-1,x<1 x=l x— x=2
<2
x-2
lim f(x)=-3  lim f(x)=- fim f(x)==1  lim f(x)==!
X r x—=2" - a2t +
- lim ()= - - lim £ ()=
Example 11) [ lim

x—=0

Nx+2- \/_(wfx+2+«f)

1
X Vx+2+42

X . 1 _
lim Vre2+42) “%‘(«/?ﬁﬁi) Y

Finally, we are interested also in problems of the type: llm f ( ) Hete atre the rules

Wiite f(x) as a fraction. 1) If the highest power of x appea1s in the denominator (bottom heavy), 1111’1 / )
) If the highest powet of x appears in the numerator (top heavy), lim f ( ) =00

plug in very large or small numbers and determine the sign of the answer
3) If the highest power of » appears both in the numerator and denominator

(powers equal), lim f (x) =

coefficient of numerator's highest power
coefficient of denominator's highest power

Example 12) Ii 1II1.M

3_g,2 _ ) 3_
Example 13) lim e -o% Y321 g ple 14) lim P2
—= x° —85 xSyt —Tx—25 == 4y —1
[ 2
5
. 4 _ 2 2 _ 2 _
Example 15) lim 25225 %3 ponnle 16) fimX 2% Example 17)  lim 22X
- l xe x4 x—w Dy4]
X
1 _1
2 2

-29 -



Finding Limits Algebraically - Homework

1) 1_i_1£12 2 1_1_12(0115
2
4 linsl3x2—4x—1 5 lim5x’-7x"+2°-2
== x—07
. 2x-4 . P +4x+4
oM 8 Im—>3
4
3 [0
2
7 lim= 2 g lim* T Xt
=4 y—1 x—e=2 x
- 27 -2t + 4
fim A=) i (P AHE244)
— x4 -2 142
2 3
10) Tim* =1 1) lim 8
=4 x4 2 (42
- t+2)(1* -2+ 4
T CA) C k) Y G -2+ )=12
4 x-4 =2 t+2
2 3 2 _
13 lmx2+6.?c+5 14) lim® +3x 5x+3
x—=-lx"~3x-4 =l xT=3x+2
. (x+5)(x+1) -4 , (x—1)2(1+3) 4
iim =— lim> e = —
~i(x=-4)x+1) 5 A (x—l) (x+2) 3
16)  lim = 17 lim—2
x5 x° =25 y=6y° —36
lim = im — =—00 lim = lim = =00
x5t x° - =5 x° =25 =6t X — x—6" X —
lim—; = DNE lim = DNE
A5 xT - x—=6 x —
19 lim 4 20y lim
= x?-2x+1 5% - 5|
lim = =oo| |] = i
e S ) RS R
xal(x'_1)2 x5 |y = 5|
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3) lim4x

=2

6 lim 3yt —6y° =2y
o

9) lim 2x-2
— x—1

i 2=
- x—l

9 fim= =2

= x—1

=2

L)
L’2 (x - 3)(x + 2) 0

X -4x+4
2

12) lim

=2 X +x-6

i (x-2)(x-2)
=2 (x+3)(x-2)

-0

15) lim—>
=3y -3

=—-00

. x ,
lim ——— =00 lim
=3 x =3 =3 x =3

X

lim = DNE

x—=3" X -

18) lim—yo ™
2 =2x -8

3—x

lim ——————==®

3—-x
Iim————— = DNFE
Py )

21) lim———
3 —-6x+9

=% -x’
lim —— 5 =-% lim
r—3* (x —_ 3)

= (x=3)"

——
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Finding Lisnits Algebraically - Homework

/'7.1) liml2 = ... 2) limmn , 3 lim4x ==
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=5 e
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