
 

 

Using the Quotient Rule to find the Derivative 
The Process for the Quotient Rule: 

1. Given𝐻(𝑥) =
𝑓(𝑥)

𝑔(𝑥)
 then  

2. Identify 𝑓(𝑥), 𝑓′(𝑥), 𝑔(𝑥), 𝑎𝑛𝑑 𝑔′(𝑥) 

3. 𝐻′(𝑥) =  
𝑑

𝑑𝑥
[

𝑓(𝑥)

𝑔(𝑥)
] =

𝑔(𝑥)𝑓′(𝑥)−𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2 ; Quotient Rule 

4. Substitute and simplify 

 

Some other helpful rules: 
𝑑

𝑑𝑥
(𝑐) = 0   

𝑑

𝑑𝑥
[𝑐𝑓(𝑥)] = 𝑐 𝑓′(𝑥)   

𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1𝑑𝑥   

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

 
𝑑

𝑑𝑥
ln |𝑥| =

1

𝑥
𝑑𝑥   

𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 ln(𝑎) 

𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 𝑑𝑥 

𝑑

𝑑𝑥
(cos 𝑥) = − sin 𝑥 𝑑𝑥 

 

𝐀𝐥𝐠𝐞𝐛𝐫𝐚𝐢𝐜 Example of Quotient Rule: 
 

𝐺𝑖𝑣𝑒𝑛: 𝐻(𝑥) = (𝑥2 + 1)/(𝑥3 + 6)7 

𝑓(𝑥) =  𝑥2 + 1 g(x) = (𝑥3 + 6)
7
 

𝑓’(𝑥) =  2𝑥 𝑔′(𝑥) = 7(𝑥3 + 6)6(3𝑥2) = 21𝑥2(𝑥3 + 6)6; 𝑢𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐ℎ𝑎𝑖𝑛 𝑟𝑢𝑙𝑒 
 

𝐻′(𝑥) =  
𝑑

𝑑𝑥
[

𝑓(𝑥)

𝑔(𝑥)
] =

𝑔(𝑥)𝑓′(𝑥)−𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2
; substitute the individual pieces 

 

𝐻′(𝑥) =
(𝑥3+6)7(2𝑥)−( 𝑥2+1)21𝑥2(𝑥3+6)6

[(𝑥3+6)7]2
; then simplify 

 

𝐻′(𝑥) =
𝑥(𝑥3+6)6[(2)(𝑥3+6)−( 𝑥2+1)21𝑥]

[(𝑥3+6)7]2
; factor out like terms before combining 

 

𝐻′(𝑥) =
𝑥(𝑥3+6)6[(2)(𝑥3+6)−( 𝑥2+1)21𝑥]

[(𝑥3+6)7]2
; 

 

𝐻′(𝑥) =
𝑥(𝑥3+6)6[2𝑥3+12−21𝑥3−21𝑥]

(𝑥3+6)14
→ 

 𝑥[12−19𝑥3−21𝑥]

(𝑥3+6)8
 

 
Trig components Example: 
 

𝐺𝑖𝑣𝑒𝑛: 𝐻(𝑥) =  
ln (𝑥)

𝑥2
  

𝑓(𝑥)= ln(x) 𝑔(𝑥) = 𝑥2 

𝑓’(𝑥) =
1

𝑥
 𝑔′(𝑥) =  2𝑥  

 

𝐻’(𝑥)  =  
𝑥2(

1

𝑥
)−ln (𝑥)(2𝑥)

[𝑥]
2 ; simplify 

𝐻’(𝑥) =  
𝑥−ln (𝑥)(2𝑥)

[𝑥2]
2 → 

𝑥(1−2ln(𝑥))

[𝑥]4
 →

1−2ln(𝑥)

[𝑥]3
 

 
𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 𝐑𝐮𝐥𝐞/𝐑𝐚𝐝𝐢𝐜𝐚𝐥 Example: 



 

 

𝐺𝑖𝑣𝑒𝑛: 𝐻(𝑥)  =  
𝑥3+3

√𝑥2+7
; When you are working with radicals, the following exponent rules may come in 

handy: √𝑚𝑎𝑏
= 𝑚

𝑎

𝑏  𝑎𝑛𝑑 𝑚−𝑎 =
1

𝑚𝑎 

 

𝑓(𝑥) =  𝑥3 + 3 g(x) = (𝑥2 + 7) 
1

2 

𝑓’(𝑥) =  3𝑥2  𝑔′(𝑥) =
1

2
(𝑥2 + 7)− 

1

2(2x) = 𝑥(𝑥2 + 7)− 
1

2= 

 

𝐻’(𝑥)  =  
𝑔(𝑥)𝑓′(𝑥)−𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2
;  so, we have: 

𝐻’(𝑥) =  
(𝑥2+7) 

 1
2 (3𝑥2)−(𝑥3+3)(𝑥(𝑥2+7)

− 
1

2) 

[(𝑥2+7) 
1
2]2

; then we begin simplifying and re-writing (if necessary) 

 

𝐻’(𝑥)  =  

√(𝑥2+7)

 

(3𝑥2)−(𝑥3+3)[
𝑥

√(𝑥2+7)

] 

𝑥2+7
; getting a common denomination 

 
 

𝐻’(𝑥)  =  

√(𝑥2+7)

 

(3𝑥2)⌈
√(𝑥2+7)

√(𝑥2+7)

⌉−(𝑥3+3)[
𝑥

√(𝑥2+7)

] 

𝑥2+7
; continuing to simplify 

 

𝐻’(𝑥)  =  

⌈
(3𝑥2)(𝑥2+7)

√(𝑥2+7)

⌉+[
−𝑥4−3𝑥

√(𝑥2+7)

] 

𝑥2+7
; continuing to simplify 

 

𝐻’(𝑥)  =  

[
2𝑥4+21𝑥2−3𝑥

√(𝑥2+7)

] 

𝑥2+7
 → [

2𝑥4+21𝑥2−3𝑥

√(𝑥2+7)
] ∙ ⌈

1

𝑥2+7
⌉→ 

2𝑥4+21𝑥2−3𝑥

(𝑥2+7)
3
2

 

 
You try’s: 

1. H(x) = 
1

√25−𝑦2
 

2. H(x) = 
𝑠𝑒𝑐2𝑥

1+𝑥2  

3. H(x) = 
𝑥−3

𝑥+7
 

4. H(t) =  
𝑙𝑛𝑥

(𝑥+1)4 

 
 
Solutions: 

1. 𝑯′(𝒙) =  
𝒚

(𝟐𝟓−𝒚𝟐)
𝟑
𝟐

 2. 𝑯′(𝒙) =  
𝟐𝒔𝒆𝒄𝟐(𝒙)[𝒕𝒂𝒏(𝒙)−𝒙+𝒕𝒂𝒏(𝒙)]

(𝟏+ 𝒙𝟐)𝟒  3. 𝑯′(𝒙) =  
𝟏𝟎

(𝒙+𝟕)𝟐 4. 𝑯′(𝒙) =  
𝒙+𝟏

𝒙
−𝟒 𝒍𝒏(𝒙)

(𝒙+𝟏)𝟓  


