
Calculus I Section 4-10: L’Hospital’s Rule

Question 9
Evaluate the limit:

lim
x→0

tanx− x

x3
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Calculus I Section 4-10: L’Hospital’s Rule

Question 9 - Solution
As x → 0, we have:

tanx → 0, x → 0 ⇒ tanx− x

x3
→ 0

0
(indeterminate form)

Apply L’Hospital’s Rule:

lim
x→0

tanx− x

x3
= lim

x→0

sec2 x− 1

3x2

As x → 0, sec2 x → 1, so the numerator goes to 0, denominator to 0:

⇒ 0

0
Apply L’Hospital’s Rule again

= lim
x→0

2 sec2 x tanx

6x
= lim

x→0

2 · 1 · 0
6 · 0

=
0

0
(Apply once more)

Take third derivative:
Numerator derivative:

d

dx

[
2 sec2 x tanx

]
= 2

(
2 sec2 x tan2 x+ sec4 x

)
Denominator derivative:

d

dx
(6x) = 6

Now take the limit:

lim
x→0

2(2 sec2 x tan2 x+ sec4 x)

6
=

2(2 · 1 · 0 + 1)

6
=

2

6
=

1

3
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