
“The only way to learn mathematics is to do mathematics.” – Paul Halmos 

  

HIGH SCHOOL MATHEMATICS  

DIFFERENTIATION II 

The derivatives you need to know: 

• 𝑦 = 𝑥! 								→ 			 "#
"$
= 𝑛𝑥!%& 

• 𝑦 = 𝑘𝑥! 								→ 			 "#
"$
= 𝑛𝑘𝑥!%& 

• 𝑦 = 𝑓(𝑥)! 							→ 			 "#
"$
= 𝑛𝑓(𝑥)!%& × 𝑓'(𝑥) 

• 𝑦 = 𝑘𝑓(𝑥)! 							→ 			 "#
"$
= 𝑛𝑘 × 𝑓(𝑥)!%& × 𝑓'(𝑥) 

• 𝑦 = 𝑎$ 								→ 			 "#
"$
= 𝑎$ ln 𝑎										(𝑎 > 0) 

• 𝑦 = 𝑒$ 								→ 			 "#
"$
= 𝑒$ 

• 𝑦 = 𝑘𝑒$ 								→ 			 "#
"$
= 𝑘𝑒$ 

• 𝑦 = 𝑒(($) 								→ 			 "#
"$
= 𝑓'(𝑥)	𝑒(($)  

• 𝑦 = ln 𝑥								 → 			 "#
"$
= &

$
	 

• 𝑦 = ln2𝑓(𝑥)3 							→ 			 "#
"$
= (!($)

(($)
	  

• 𝑦 = sin(𝑥) 								→ 			 "#
"$
= cos(𝑥) 

• 𝑦 = cos(𝑥) 								→ 			 "#
"$
= −sin(𝑥) 

• 𝑦 = tan(𝑥) 								→ 			 "#
"$
= sec	+(𝑥) 

 
  

  

 

 

 

 

 

Algebraic 
Functions 

Exponentials 
& 

Logarithms 

Product rule 

𝑦 = 𝑓(𝑥)𝑔(𝑥) 				→ 			
𝑑𝑦
𝑑𝑥 = 𝑓'(𝑥) × 𝑔(𝑥) + 𝑔'(𝑥) × 𝑓(𝑥) 

Trigonometric 

Chain Rule 

		
𝑑𝑦
𝑑𝑥 = 		

𝑑𝑦
𝑑𝑢 	×

𝑑𝑢
𝑑𝑥 

 

Reciprocal 

		
𝑑𝑦
𝑑𝑥 = 		

1
𝑑𝑥
𝑑𝑦

 

Quotient rule (provided in the booklet) 

𝑦 =
𝑓(𝑥)
𝑔(𝑥) 				→ 			

𝑑𝑦
𝑑𝑥 =

𝑓'(𝑥) × 𝑔(𝑥) − 𝑔'(𝑥) × 𝑓(𝑥)

2𝑔(𝑥)3+
 

These trigonometric derivatives are 
provided in formulae booklets.  


