Math 151
Section 1.6

Evaluating Limits Analytically

Recall from example 1: linllx2 +1=2
Definition 1: lim f(x)=f(c)

Thus the limit in the above example can be found by using definition 1,
linllf(x) =fh)=1+1=1+1=2

Example 1

. . 3
Find lim x
x—3

Solution: 1in31x3 =3’ =27

Example 2
Find lim x* +5x
x—>—4

Solution: 11@4 X +5x=(—4)+5(-4)=16-20=—4

Example 3

Find lim
x—3 X — 3

Solution: lim = S = 3 Undefined
=3x-3 3-3 0

Limit does not exist




Example 4

Find lirrlw 2x—5

Solution: 1in11\/ 2x—5=4/2(1) =5 =25 = -3 Undefined

Limit does not exist

Example 5
Find lim >~
x—3 X _9

Solution: lim >~ —fim—*~2 _ _jim -1
=3 x7 =9 =3 (x=3)(x+3) —3x+3 3+3

1
6
In example S, if you substitute 3 in for x before you reduce the polynomial down,

you will get an undetermined form. %

Example 6

2—x

Find lim
x—2 x _4

Solution: lim 22_x G ) St S
2x’ =4 R (x-2)(x+2) R x+2 242 4




Example 7

2 J—
Find limti_—t2
t—1 t°— 1

2 J— —
t+t2_hmu+ba D:mn

Solution: lim > =
t—1 t _1

=1 (=Dt +1)

=34l 141

r+2 1+2 3

2

Example 8

Find lim X =2

x—-1 3 —-X

Solution: lim

=1 3-x  3-(=1)

4

4x=5 4(-1)-5 —4-5_ 9

4

Example 9

Find lime*™
x—2

Solution: lime™? =e*? =¢’ =1

x—2

Example 10

Find limsin x

7
x—==
2

Solution: lirr} sin x = sin(%) =1

x—o=
2



Example 11

. . JTX
Find limtan—
h—1

Solution:

limtanﬂ: tanﬂz tan z =1
4 4 4

h—1

Example 12
2
Find tim V)" =1
h—0
Solution:
2
lim(h+1) -1 :hm(h+1)(h+1)—1
h—0 h h—0

=limh+2=0+2=2

h—0

W +h+h+1-1
m

=lim

@ﬂ+9f+3%2+9—3h2+9—9

Example 13
t*+9-3
Find lim———~
th—0 t

. NP +9-3 .( ﬂ+9—3%ﬁ2+9+ﬂ

lim >~~~ =1im

th—0 t h—0 tz( 2 +9+3)

t>+9-9 . t?

1

tZ(JGE_;?54—3)

1 1 1

=lim =lim = lim
HOtZ‘\/t2+9+3) HOtz(\/t2+9+3) HO(\/t2+9+3

):\/02+9+3:\/§+3:3+3_

1
6




Example 14

x—2

Find lim -~~~ 2
x—>2x _8
lim~=2 —lim x=2

1

1

=2yt~ a2 (x—2)(x+2x+22) X—r}?l(x—Z)(xz +2x+4)_

im = =
=2 x? +2x+4 22 +2(2)+4

1

12

Limit Laws

1) lim(f (x) + g(x)) = lim f (x) +1im g (x)

2) lim(f (x) — g (x)) = lim £ (x) ~ lim g (x)

3) lim(f (x)- g (x)) =lim f (x)-lim g (x)

i
4) 1im(f (x)J = g‘lf(X)
= g(x) ) limg(x)

5) limc'f(x)zc-li_{nf(x)

Example 13
Find Jim 3= £ =5
x—0 X
e O S P B N B NI NI N NI
x—=0 X x—0 X ‘15_x+\/§ x—0 X(‘IS—X‘F\/E)
SR ek b E N S e S S —
Hox(\/S—x+\/§) x—’ox(\/S—x+\/§) =05 x+45 J5-0+45 245




Example 16

f(x)— green line

g(x)—red line
Use to the above graph to evaluate each limit

1) Find lim(f () + g(x))

lim(f (x) +g(x) =lim f (x) +lim g (x) = 0-2 = -2

2) Find lim(f (x) - g(x))

lim(f (x) ~ g(x)) = lim £ (x) ~lim g (x) =0~ (~2) = 0+2 =2
3) Find lim(f (x)- g(x))

lim(f (x)- g(x)=lim f (x) - lim g (x) =0+ (~2)=0

T
=0\ g(x) =0\ g(x) ) limg(x) -2




