Math 126
Section 9.5

Product and Quotient Rule

The Product Rule

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

Example 1
Given f(x) = (x? —4xkx* = 3x), find f’(x)

F/(x) = (2x—4)(x* =3x)+ (2x =3)(x* —4x) = 2x° —6x? —4x* —12x+2x> —8x> —3x% +12x
=4x” - 21x" +24x

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

£7(x) = (1527 +8x +4)2x7 +6x) + (4x + 6)(5x° +4x> + 4x)

Example 3
Given f(x) = (6x> —=5x+2)(x’ +x*), find f'(x)

F(x)=(18x* =5)(x° + x*) + (5x* +4x7)(6x° —=5x+2)
F(x)=18x7 +18x° —=5x° —5x* +30x" —25x° +10x* +24x° —20x* +8x’
f(x)=48x" +42x° —30x° —25x* +8x°




Example 4
Given y=3x*—2x> +10x* +7x)(3x° +2x7) , find f'(x)

y = (12x" —6x* +20x+7)(Bx® +2x7) + (18x” +6x*)(Bx* —2x” +10x> +7x)

Quotient Rule
T(x) , B(xX)T'(x)-T(x)B’(x)
I = . h =
If f(x) B0o) then f(x) (Bo))
Example 5
) B x° ) ,
Given f(x) = —3x3 YL find f'(x)
Solution:
Fa) = Bx” —4x+ 53)(2x) —(x 2)(9)( —-4)
(Bx’—4x+5)
roon 6x* —8x +10x—9x"* +4x*
flo= (3x’ —4x+5)>
Flx)= —3x" —4x° +10x

Bx’ —4x+5)?

Find the derivative ﬂ

dx
y= x> —5x
x*=3x+3
Solution:

dy _ (x2 —3x+3)(x2 —Sx)/ - (x2 —5)6)()62 —3x+3)/
dx (x2 —3x+3)2

dy _ (x* =3x+3)(2x=5)— (x> =5x)(2x=3)

dx (x> =3x+3)*




Example 7

Find the derivative ﬁ
dx

4x* +5x
s(x)=——71—
X

Solution:

’

ds (x4 )(4x2 + Sx) - (4x2 + 5x)(x4 ),

a - (x4 )2

ds _ x*(8x+5)— (4x* +5x)(4x?)
E - (x*)?

ds 8x” +5x* —16x” +20x"*

dx X

ds —8x’ +25x*

e i

Example 8

Find the slope of a tangent line to the curve given by the function f(x) = (x* +1)(2x +5)
through the point (-1,6)

First find the derivative of the function: f’(x) = (2x)(2x+5)+(2)(x* +1)

Next, find the value of the derivative at x = —1

F =D =REDRED+5)+2((-D +1D) = (=2)B) +2(1+1) =—6+2(2) =6+ 4 =2

m=-1




Example 9

Find the slope of a tangent line to the curve given by the function f(x)=

1
the point | —1,—
b [ ZJ

2
X

x+3

First find the derivative of the function: f(x)=

(x+3)2x) - (x*)(1) _ 2x* +6x—x" _ x* +6x

fo= (x+3)? (x+3)>  (x+3)?

Find the value of the derivative x = —1

, -D+6(-1) —-1-6 7
D= = =—_
S (=1+3)° 27 4

2
X

through
3 g

Example 10
Find the derivative of the function: A(t) = (+’ —1)(4t> =7t —3)
Solution:

h(t)= (> —1)(4t> =7t =3)

R(t)=(5t*)dt> =7t =3)+ Bt =7)(t —1)

W (1) =20t° =35¢t> —15¢t* +8t° =8t =7 +7
h(t) =28t° —35t> —22¢t* -8t +7




Example 11

3
Find the derivative of the function: f(x)= %
x —_—

Solution:

X +3x+2
f)=—7F——

x =1
, (x* +3x+2)2x) — (x> =D(3x* +3)
fx)= —
(x" =1

Example 12

Find the equation of a tangent to the function at the given point.
£ =(x* —4x)x? +1): (1.-6)
Solution:

£ =027 —4)x> +1)+ (x* - 4x)2x)

£y =0m2-4fi2 +1)+ (7 - 4m)2m)
F)=0B-4)1+1)+01-4)2)
Fm==1002)+(=3)2)
F()=-2+-6=-8

=>m=-8

y=y =mlx—x,)
y—(-6)=-8(x-1)
y+6=—-8x+8
y=—8x+2



Extra Problems: Find the derivative

1) f(x)=(x* =3x? }x? +2x) Simplify

2) f(x)= (x> —4x)2x> —4x+6) Do Not Simplify

x* =3x
x2

4) f(x)= (xz +7x+ 3)()63 +2x+1) Do Not Simplify

2
X

X’ +4

3) h(x)=

Do Not Simplify

5) f(x)=

Simplify



