Using the Quotient Rule to find the Derivative

The Process for the Quotient Rule:
GivenH (x) = f (x) th

1.

2. Identify f(x), f (x) g(x),and g'(x)
3. H'(x) = dx[ (x)] _ 9frx)—f(x)g!(x),
4

g(x) IO ; Quotient Rule

. Substitute and simplify

Some other helpful rules:
(=0 lef] = c f'(x) = (x") = na"dx e =e*

4 -1 4 oxy = 4% a _ d L
dx1n|x| —xdx dx(a ) = a*In(a) dx(smx)—cosxdx dx(cosx)— sin x dx

Algebraic Example of Quotient Rule:

Given: H(x) = (x* + 1)/(x3 + 6)7

fx) = x*+1 2(x) =0 +6)
f(x) = 2x g'(x) =70 +6)°(3x?%) = 21x2(x® + 6)% using the chain rule

H'(x) = :—x [f W = 9SO SCVGD) . o b orirute the individual pieces

g(x) [9()]?

, _ (x3+6)7(2x)—(x2+1)21x2(x3+6)°
H'G) = [(x3+6)7]?

, then simplify

, _ x(x3+6)°[(2)(x3+6)—(x%+1)21x]
H'G) = [(x3+6)7]2

, factor out like terms before combining

, _ x(x3+6)5[(2)(x3+6)—(x2+1)21x] |
H (X) - [(x3+6)7]2 4

H _ x(x3+46)°[2x3+12-21x3-21x] | x[12-19x3-21x]
(x) = (x3+6)14 (x3+6)8

Trig components Example:

In (x)

Given: H(x) =

fx)=In(x) g(x) = x?
f(x) =§ g'(x) = 2x
H(x) = #E)ln (x)(Zx) ; simplify

[x]*
x—In (x)(2x) § x(1—2In(x)) 91 2In(x)
[x2]° [x]* [x]3

H(x) =

Quotient Rule/Radical Example:




3
Given: H(x) = %; When you are working with radicals, the following exponent rules may come in

handy: 3/m?® = mb and m=? = =

ma

fx)= x3+3 g(X):(x2+7)% ) )
f(x) = 3x2 9'(0) = (x2+7)"2(2%) =x(x* +7) 2=

gX)frx)—fx)g!(x)

H((x) = YOI : so, we have:
1 1
, 2 7 2 3 2\ _ 3 3 2 )
H(x) = (r47) 26x ) t Y +7) ),then we begin simplifying and re-writing (if necessary)
[(x2+7)2]2
(x2+7) (3X2) (X3+3) m
+7
H(x) = =0 ; getting a common denomination
[(x2+7) (3x2)[‘ ‘ (3+ [ ;
+7)
H(x) = o ; continuing to simplify
-(3x2)(x2+7) A3y
x2+7 x2+7
H(x) = J( )XZ+7J( ) ; continuing to simplify
-2x4+21x2—3x
B | [(x%+7) 2x4+21x2—3x] [ 1 ] 2x*+21x%2-3x
x) = .
e el e
You try’s:
1. Hx) = «/ﬂ
S€C X
2. Hx) = 1o
3. H(X) —x—+l7
nx
4. H(t) = =y
Solutions:
1. H'(x) = y 2. H'(x) = 2sec? (x)[tan(x)—x+tan(x)] 3. H'(x) = 10 4. H'(x) = ﬁ“" In(x)
' - A - (1+ x2)* (x+7)2 : T (x+1)S

(25-y2)2



