Limits at Infinity - Handout/Worksheet

1. Definition: Let f be a function defined on some interval (a, 00) or (—oo,a). Then

lim f(z) =L
or
lim f(x)=1L

means that the values of f(x) can be made arbitrarily close to L by taking x sufficiently
large (or small).

2. Definition: The line y = L is called a horizontal asymptote of the curve y = f(z)
if either

Jfim flz) =L
or
lim f(z)= L.

3. Important Facts:

(a)

lim 2" =400 n=1,2,3...
T—00

(b)

lim 2" =
T——00

400 ifn=24,6,...,
—oo if n=1,3,5,...,

(c) ) N
lim — = (lim —) =0
r—o0 T T—00 I

(d) If ¢, # 0 then

lim ¢cg+cix+---+cx™ = lim ¢,2"
r—+o00 r—+o00

(e) If ¢, # 0 and d,, # 0 then

co+cx+ -+’ . cpx”

11m 1m
T—Fo0 dO —+ dlx + .-+ dml'm r—£o0 dml’m



Calculate:

1. limy g0 32° — 422 45

2. limy 4003 — 4273 4+ 5275

3xt—Tr+9
Tod —4

3. lim,_, o

3xt—Tr+9

4. lim, e o —

38 —Tr+9
Tad3 —4

5. lim,_y_ o

3" —Tr+9

6. lim,_, o o
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