Section 2.4

Product and Quotient Rule

The Product Rule

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

Example 1
Given f (x) = (x? — 4x)x? —3x), find f'(x)

f/(x) = (2x — 4)(x® = 3x) + (2x = 3)(x? — 4x) = 2x® —6x* —4x? —12x + 2x° —8x* —3x? +12x
=4x3 — 21x? + 24x

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

£/(X) = (15X +8X + 4(2X% + 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* + 4x°)(6x° —=5x + 2)

Example 4
Given g(x) = (3x* —2x® +10x* + 7x)(3x° + 2x%), find f'(x)

g'(x) = (12x% = 6x* + 20X + 7)(3x°® + 2x%) + (18x° + 6x°)(3x* — 2x* +10x* + 7X)




Quotient Rule

If f(x):% then f/(x) = 2T 0 - T(IB'X)

B() (B(X))?

Example 5
. X )
Given f (X) = ———, find f'(x
) 3x® —4x+5 )

(3x® — 4x +5)(2x) — (x*)(9x* — 4)

f'(x) =
) (3x® —4x +5)?
£1(x0) = 6x* —8x% +10x —9x* +4x°
(3x® —4x +5)?
() = —3x* —4x? +10x
(3x® —4x +5)?
Example 6
. x* —5x
Given f (x) =———, then f'(x
0 x?-3x+3 %)
£ = (x* —=3x+3)(2x = 5) — (x* =5x)(2x - 3)
(x* —=3x+3)°
Example 7
4x* +5x

Givenh(x) = ———, find h'(x)
X

_ x*(8x +5) — (4x* +5x)(4x%)

h'(x
( ) (X4)2
. 8x° +5x* —16x° + 20x"*
h'(x) = 3
—8x° + 25x*

N0)=—3




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

(=0 = (D)) +5) + 2((-1)? +1) = (-2)(3) + 2(1+1) = -6+ 2(2) = -6+ 4 = -2

m=-2

Example 9

X2

Find the slope of a tangent line to the curve given by the function f(x) = 3
X+

through

the point (-1, %)

XZ

First find the derivative of the function: f(x) = 3
X+

(x+3)(2x) - (X*)(Q) _ 2x* +6x—x> X +6X
(x+3)? O (x+3)?  (x+3)?

f'(x) =
Find the value of the derivative atx = -1

_ (-1 +6(-1) _-1-6_ 7

(-1+3)? 2° 4

f(~1)




Example 10
Findh'(t), given h(t) = (t° —1)(4t* -7t —3)

h(t) = (t°> —1)(4t* -7t - 3)
h'(t) = (5t*)(4t° — 7t —3) + (8t — 7)(t° —1)

Example 11
3
Find f'(t), given f(x)= . +23X+2
x° -1
x* +3x+2
f(x)=
( ) X2 _1
1) = X+ 3+ (@0 = (¢ D +3)

(XZ _1)2




