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LECTURE 16

DERIVATIVE RULES



1. Poll

PLAN

6. CA Project Check

2. Product rule

3. Quotient rule

4. Trig functions 5. Examples 

4. Examples 



POLL
d
dx

ex log(x)

d
dx

log(x)log(x)



PRODUCT

( fg)′ = f′ g + fg′ 

1646-1716

f(x) g(x)

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+h)



EXAMPLE

d
dx

x log(x)



EXAMPLE

d
dx

exe3x



EXAMPLE

d
dx

(x4 + 1)2



SOURCE



QUOTIENT

( 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)'



1646-1716



EXAMPLES
d
dx

(x2 + x)ex d
dx

x2 + x
x4 + 1

d
dx

1
log(x)

d
dx

x4

x6



TRIG 
d
dx

sin(x) = cos(x)

d
dx

cos(x) = − sin(x)

cos(x) + i sin(x) = eix

cos′ (x) + i sin′ (x) = ieix = i cos(x) − sin(x)

Most beautiful 
formula in math

Take this as the 
definition of cos

and sin

x

eix

cos(x)

sin(x)



EXAMPLES
d
dx

(x2 + x)ex d
dx

x2 + x
x4 + 1

d
dx

1
log(x)

d
dx

x4

x6

d
dx

x2 + 5



JAM
d
dx

tan(x)
d
dx

sec x

d
dx

sin2(x)
d
dx

x sin(x)

d
dx

x sin(x)cos(x)
d
dx

sin(x)



THE END


