Math 151
Section 2.3

Product and Quotient Rule

The Product Rule

If f(x)=F0)S(x), then f'(x)=F'(x)S(x)+S"(x) F(x)

Quotient Rule
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Example 1

Given f(x) = (x? - 4xkx* = 3x), find f’(x)

f(x)= (x —4)(x —3x)+di(x —3x)(x —4x)
f(x)= (2x —4)(x* =3x)+ (2x = 3)(x* —4x)
f/(x)=2x" —6x% —4x* —12x+2x" —8x* =3x* +12x
f(x)=4x> =21x* +24x

Example 2

Given f(x) = (5x3 +4x* + 4x)(2x2 +6x), find f'(x)

£(x) = (5x +4x7 +4x)2x° +6x)+di(2x +6x)5x° +4x? +4x)
X

£(x) = (15x +8x+4)2x% +6x) + (4x + 6)(5x° +4x> + 4x)




Example 3 Given f(x) =4x’e”", find f(x)
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f(x)=12x%e" +4x’e"
or f'(x)=4x%*(3+x)

Example 4

Find the derivative of f(x)=e"sinx

f(x) = %(ex )sin x+ % (sin x)e*

f/(x)=e"sinx+e* cosx

Example 5
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Given f(x) =——, find f'(x
0 3x —4x+5 )

(3x° —4x+5)j(e")—(x2)j (3x> - 4+5)

flx)= . jx
(3x2 —4x+ 5)

(Bx’ —4x+5)(2x)— (x*)(9x> — 4)
(3x’ —4x+5)°
6x* —8x* +10x—9x* +4x’
(Bx® —4x+5)*
—3x* —4x* +10x
(Bx’ —4x+5)?
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Example 6
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Given f(x) = %, then f'(x)

(x> =3x+3)2x=5)—(x* =5x)(2x—3)

’ x —
S (x* =3x+3)*
oy 2868+ 635 +15x+15—(2x° —10x” = 3x” +15x)
(x2—3x+3)2
, 2x° =11x* +21x+15-2x +13x* —15x
OF : 2
(x —3x+3)
, 2x%+6x+15
)=
(x —3x+3)
Example 7

X

Given f(x) = ———, then f’(x)
x° =2

2 d X 2 d X
e
* —2f

F(x) = (xz - 2)6" + e: (2x)

& -2)
x’e* —2e* +2xe"

& —2f
(x2 +2x— 2)6"

w* -2f

f(x)=
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Example 8

Find the derivative of g(x) = cos X

(x3)(cosx —(cos x)(x )
3]
x* (= sin x)—(cos X)(3X2 )
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g'(x)=

— x*(xsin x +3cos x)

6
X

— (xsinx+3cosx)
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Example 9

Find the equation of a tangent line to the function f(x) =

f<x)——( )e+ e l)

f'(x)=3x%" +x’e"

=312 +(1)e' =3¢ +1e=4de

y—e=4e(x—1)
y—e=4ex—4e
y=4ex—3e

y=-e(4x—3)

x*e* at the point (1,e)




Example 10
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Find the slope of a tangent line to the curve given by the function f(x)= 3 through
the point (—1 —lJ
p -
x2
First find the derivative of the function: f(x)= 03
X
d(, \d

) = (“3)5(’6 )-{x );(“3) L (x+3)20 - (1) 2x +6x—x> _ x’+6x

(x+3) (x+3)* (x+3)? (x+3)*

Find the value of the derivative at x = —1

, -D+6(-1) -1-6 7
D= = =—_
J=h (-1+3)? 2? 4

Example 11
Find the derivative of f(x)= x*sinx
f(x)= (x4) sin x + (sin x) (x4)

£7(x) = 4x° sin x + cos x(x*)

f’(x)=4x"sin x + x* cos x




