
13 L'Hospital Rule

lim
x→a

f(x)
g(x)

= lim
x→a

f′￼(x)
g′￼(x)

Hospital rule


assuming that f(a)=g(a)=0. 

or that f(a)=g(a)= . ∞

Example: 


lim
x→0

sin(5x)
sin(3x)

= lim
x→0

5 cos(5x)
3 cos(3x)

=
5
3

f(x)

g(x)
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lim
x→0

sin x
x

= lim
x→0

cos(x)
1

=1
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WHY ? 
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lim
h→0

sin(0 + h) − sin(0)
h − 0



WHY ? 


lim
h→0

f(a + h) − f(a)
g(a + h) − g(a)

lim
h→0

f(a + h) − 0
g(a + h) − 0

lim
h→0

f(a + h)
g(a + h)

= lim
x→a

f(x)
g(x)

f′￼(a)
g′￼(a)

=

f(a)=0

f(b)=0



INDETERMINATE FORMS

An expression in which the result 

depends on how the limits are 
taken is called an indefinite form 
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EXAMPLES


lim
x→0

tan(5x)
x

lim
x→∞

log(x)
x

lim
x→0

1 − cos(x)
x2

lim
x→0

x log(x)

lim
x→0

ex − 1
e3x − 1

lim
x→0

ex2 − 1
ex − 1

A B

C D

E F



TOUGHER


lim
x→0+

x log(x)

lim
x→∞

x/log(x)

lim
x→−∞

x2ex



lim
x→π

sin(x)
(x − π)(x + 3)

lim
x→−3

sin(x)
(x − π)(x + 3)

lim
x→0

ex − 1 − x
x2

lim
x→∞

log(x)
x1/3

lim
x→3−

log(9 − x2)
arcsin(x − 3)

lim
x→∞

sin(x)
x

lim
x→0

x
arccos(x)

a b

c d

e f

g
IN CASE


WE HAVE TIME...




JAM


lim
x→0

x
tan(x)

lim
x→1

x
tan(x)

lim
x→1

log(x)
x − 1

lim
x→∞

e−3x

e−5x

lim
x→0

cos(3x) − 1
cos(7x) − 1

lim
x→0

e−3x

e−5x
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The End


