
(See http://www.math.wustl.edu/~freiwald/Math131/reciprocal.pdf

The derivative of the reciprocal of a function :"
1

Suppose  is differentiable.  Then ( provided 1ÐBÑ Ñ œ Ð Ñ œ ß 1 ÐBÑ Á !" "
1ÐBÑ 1ÐBÑ Ð1ÐBÑÑ

1 ÐBÑw w.
.B

w

#

Proof:  ( "
1ÐBÑ

w

2Ä! 2Ä!
Ñ œ œlim lim

" "
1ÐB2Ñ 1ÐBÑ 1ÐBÑ 1ÐB2Ñ

1ÐBÑ 1ÐB2Ñ

2 2 2 1ÐBÑ 1ÐB2Ñ
1ÐBÑ 1ÐB2Ñœ lim

2Ä!

œ  œlim lim
2Ä! 2Ä!

1ÐB2Ñ1ÐB Ñ
2 1ÐBÑ 1ÐB2Ñ



1ÐBÑ 1ÐB2Ñ 2 1ÐBÑ 1ÐB2Ñ2Ä!

1ÐB2Ñ1ÐBÑ "
1ÐB2Ñ 1ÐB Ñ

2 œ  Ð Ñ †lim

 Since is differentiable,  1 lim
2Ä!

1ÐB2Ñ1ÐB Ñ
2

wœ 1 ÐBÑÞ

 Since exists,  must be continuous at , so  1 ÐBÑ 1 B 1ÐB  2Ñ œ 1ÐBÑÞw

2Ä!
lim

Therefore,

             ( "
1ÐBÑ 1ÐBÑ 1ÐB2Ñ Ð1ÐBÑÑ

w

2Ä!

 1 ÐBÑÑ œ œ Þlim
1ÐB2Ñ 1ÐB Ñ

2
w

#

_________________________________________________________

The derivative of a quotient 01 À
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Proof: Most of the work is already done.  We just make use of the product rule and the
rule for the derivative of a reciprocal.
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