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Indeterminate Form

[A] Note that:

lim
x→2

(x − 2)2

(x − 2)
= 0, lim

x→2

2(x − 2)

(x − 2)
= 2, lim

x→2

(x − 2)2

(x − 2)4
=∞.

All the above limits has the form 0
0 , which is an example of indeterminate

form.

Consider the following limits:

lim
x→1+

1
(x−1)

3
(x−1)

=
1

3
, lim

x→1+

3
(x−1)

1
(x−1)2

= 0

The above limits are example of indeterminate form ∞
∞ .

The indeterminate quotient form are 0
0 and ∞∞ .
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Indeterminate Form

[B] Consider The following limits:

lim
x→2+

(x − 2).
5

2(x − 2)
=

5

2
, lim

x→2+
(x − 2)3.

16

(x − 2)
= 0

The above limits are examples of indeterminate product forms

0.∞, 0.(−∞),∞.0, (−∞).0

[C] Consier

lim
x→1+

(
1

x − 1
− 1

x − 1

)
= 0, lim

x→a+

(
1

a− x
+

1 + 3x − 3a

x − a

)
= 3.

This is indeterminate sum and difference form ∞−∞ and (−∞) +∞

[D] The indeterminate exponential forms are:

00, 1∞, 1−∞,∞0

Example: limx→∞(1 + 1
x )x = e.
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L’Hopital Rule

1 Suppose f and g are differentiable on (a, b);

2 c ∈ (a, b);

3 f and g may not be differentiale at c ;

4 If f (x)
g(x) has the indeterminate from 0

0 or ∞∞ at x = c ;

5 If g ′(x) 6= 0 for x = c ,

Then

lim
x→c

f (x)

g(x)
= lim

x→c

f ′(x)

g ′(x)

provided limx→c
f ′(x)
g ′(x) exists, or limx→c

f (x)
g(x) =∞.

Note: This rule also works if c = ±∞ or when x → c+ or x → c−.
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Note: This rule also works if c = ±∞ or when x → c+ or x → c−.
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L’Hopital Rule

Examples(on board):

Find the following limits if they exist

1 limx→5

√
x−1−2
x2−25 .

2 limx→1
x3−3x+2
x2−2x+1

.

3 limx→π/2
1−sin(x)
cos(x) .

4 limx→∞
x2

ln(x) .

5 limx→0+
ln(sin(x))
ln(sin(2x)) .

6 limx→2+
ln(x−1)
(x−2)2 .

7 limx→0
x−tan−1(x)

x sin(x) .

8 limx→∞
(
1 + 1

x

)5x
.

9 limx→0+(1 + 3x)csc(x).

10 limx→1−(1− x)ln(x).

11 limx→∞

(
x2

x−1 −
x2

x+1

)
.
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