1. FINDING LiMiTs USING THE LiMIT Laws

Example 1.1.

. 3_ i 3_
lime* ™ = ehmx_,l(x x)
x—1

since e' is continuous everywhere, and

lim,_,; (x%—x)

e = e
= 1.
Example 1.2.
I . 4—x
lim = lim ,
x—4* |4 — x| x—4t X — 4

since 4 —x <0asx — 4",

= -—1.
Example 1.3.
i t?2—4 _ (t+2)(t—2)
im = lim
x—-2t3 —8 x=2 (t —2)(t2 + 2t +4)
. t+2
= lim ———
x=2 2+ 2t + 4
_ 4
 4+4+4
1
= 3
Example 1.4.
1—2x%—x* Coxt—2x72-1
im ———— = lim
x—>00 54 x — 3x* x—00 5x 74 4+ x73 —3

lim,_(x™*—2x"2-1)
lim, _, (5x™*+x73—3)

Example 1.5. To find lim,_, - In(sin x), observe that lim,_, .
As x tends to ™, sinx converges to O from above, and if
sin(x), then

lim In(sinx) = lim Int = —oo0.
x—T” t—07

1

_sinx = 0.
we let t =



2

Note that we could not write

lim In(sinx) = In( lim sinx),

X—T" X—T
as In(t) is not continuous at O.
Example 1.6. To find lim,_, e*™*", let t = x — x2. Since
lim (x — x?) = lim x(1 — x) = —o0,
X—00 X—00
we know that t tends to —oo as x tends to co. Hence
X

. 42 .
lim e*™ = lim e =0.
X—00 t—00



