
9 Product Rule
(f g)' = f ' g + f g'

(1/f)' = -f '/f  2

(f /g)' = (g f' - f g')/g 2

f
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df
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What is
POLL

A. Not defined

lim
x→1

(x2 − 1)(x − 1)
(x2 − 2x + 1)

B. 2

C. 1/2

D. 1



What is
POLL

A. Not defined

B. 1

C. -1

D. 0

lim
h→0

sin(π + h) − sin(π))
h



PRODUCT RULE
( fg)′￼ = f′￼g + fg′￼

1646-1716

f(x + h)g(x + h) − f(x)g(x) = [ f(x + h) − f(x)]g(x) + f(x + h)[g(x + h) − g(x)]

[f
(x

+
h)

−
f(x

)]
g(

x)

f(x + h)[g(x + h) − g(x)] Now divide by h

h h h

Taking limits  gives

the product rule

h → 0

f(x+h) 

g(x) f(x) g(x)
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Leibniz found it 1675-1677
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Leibniz found it 1675-1677
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EXAMPLES
d
dx

x5x7 d
dx

e2xe3x

d
dx

sin(x)x5



EXAMPLES
d
dx

x log(x)
d
dx

exe3x

d
dx

(x4 + 1)2
d
dx

e−7xx2



RECIPROCAL RULE

(1/f )′￼ =
−f′￼

f 2

The product rule  gives

0 = 1′￼ = ( f
1
f

)′￼ = f′￼(1/f )′￼

Now solve for (1/f)'



EXAMPLES
d
dx

sec(x)
d
dx

1/x5

d
dx

1/ex d
dx

csc(x)



QUOTIENT RULE

( f/g)′￼ = ( f′￼g − fg′￼)/g2

1646-1716

The product rule  gives

f′￼ = (g
f
g

)′￼ = g′￼

f
g

+ g(
f
g

)′￼

f′￼g = g′￼f + g2(
f
g

)′￼

Now solve for (f/g)'





EXAMPLES
d
dx

x2 + x
x4 + 1

d
dx

1
log(x)

d
dx

x4

x6

d
dx

x4

sin(x)
log(x)



1646-1716



JAM
d
dx

tan(x)
d
dx

sec x csc(x)

d
dx

sin2(x)
d
dx

x sin(x)

d
dx

exp(x)sin(x)cos(x)log(x)
d
dx

sin(x)
(*) without chain rule



The End


