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Worksheet #3 Indeterminate Forms of a Limit Pre-Calculus

Indeterminate forms of Limits

It is possible when evaluating a limit we run into some problems. For
example, when we go through the steps of evaluating the limit and we
end up in one of the following situations,

oo 0

—, =, (0)(£o0), 1, 0", ", 0o — 0 1

>, 5, (0)(00) (1)
Any of these forms in (1) is referred to as an indeterminate form of a
limit. When faced with any of these indeterminate forms the follow-
ing “rule” is performed to hopefully eliminate the indeterminate form.
This rule is called ’Hopital’s Rule given below,

I’Hoépital’s Rule

Suppose,
lim —f(x) = 9 or lim /(@) = o0
Hig@ 0% g~ oo

where a is any real number oo or +o0o. Then,

lim f(x) = lim f(z)

r—a g(gj)  2—a g’(gj)

Example

Find the following limit
. sinx
lim
z—=0 I
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Solution:

Example

Sin x

lim
z—0 X

indeterminatne form so apply 'Hopital’s rule

o

COS T

i —
1

Evaluate the following limit,

Solution:

lim zlnzx
z—0t

lim zlnx
z—0t

= 0-00

While 0-0c0 is an indeterminate form it is not in one of the forms that is
found in I’'Hopital’s rule. So we need to try and rearrange the function
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so that we obtain either 8 or % as the indeterminate form.

lim zlnzx
z—0t
|
= h%l+ % now we will evaluate the limit of this form of the function ad see wha
T— xr
= lim —1/5(:
z—0t —1/l'2
00 ..
= — Now we can apply I'Hopital’s Rule
00
| ( mQ)
= lim — ( ——
z—0t X 1
= lim (—x)
z—0t
= 0
v @) @
g(z x
faga) = 50 = -
[f(x)  1/g(x)
Example

Evaluate the following limit,

r—a

lim
r—a $2 = a2
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Solution:

25.12.6.3.0.

1, xr—a
= lm-———-7:
z—a 2 — q?
1, xr—a
= lim
r=a (x — a)(z + a)
. 1
= lim
r—=al + a
B 1
2
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Exercises

Find the following limits,

1.
, COS T
lim ———
x—7/2 7T/2 — X
2.
lim frace® — x — 12
x—0
3.
i tan x
x—0 \/E
4.

lim (2 + 1)V/*

z—0

. slnx —x
lim —
x—0 s

1 In(z*
A e

_ 1 1
lim —
g—1+ (1n:p 1— x>
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. . 0.
) <x + 7) . 3t =27
lim im ———

=00 \ T + 3 x—0 x
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