
  

HIGH SCHOOL MATHEMATICS   

DIFFERENTIATION I 

The derivatives you need to know: 

• 𝑦 = 𝑥! 								→ 			 "#
"$
= 𝑛𝑥!%& 

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

  

  

Tangent & Normal lines: 

A tangent to a curve is a line that touches the curve at one point and has the same gradient with the 
curve at the point of contact. 

                                                                                                        

 

 

 

 

  The gradient of the tangent line    

 

 

  Normal and tangent lines are perpendicular to each other, 

∴ 	𝒎𝟏 	× 𝒎𝟐 = −𝟏 

 

  

 

 

You can write either the equation of tangent line or normal line as you will have the gradient and also 
coordinates of the common point on these two lines.  

You may use the equation ; 𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏) 

 

𝒇"(𝒙)	𝑖𝑠	𝑡ℎ𝑒	𝑓𝑖𝑟𝑠𝑡	𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒	𝑜𝑓	𝒇(𝒙) 

[𝒇(𝒙) ± 𝒈(𝒙)]" = 𝒇"(𝒙) ± 𝒈"(𝒙) 

[𝒌𝒇(𝒙)]! = 𝒌 × 𝒇!(𝒙)					(𝒌	𝒊𝒔	𝒂	𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕) 

 

𝒅𝒚
𝒅𝒙 	@	

(𝒙𝟏, 𝒚𝟏) = 𝒎 

The gradient of 
the tangent line 

The gradient of 
the normal line 

(𝒙𝟏, 𝒚𝟏) 

𝒚 = 𝒇(𝒙) 



  

Increasing &Decreasing functions: 

𝒇)(𝒙) > 𝟎                      The function is increasing 

𝒇)(𝒙) < 𝟎                      The function is decreasing 

𝒇)(𝒙) = 𝟎                      The function is stationary 

 

Stationary points (turning points): 

A stationary is a point on the graph of the function where the function's derivative is zero. 

𝐼𝑓	(𝒙𝟏, 𝒚𝟏)	𝒊𝒔	𝒂	𝒔𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒓𝒚	𝒑𝒐𝒊𝒏𝒕	𝒕𝒉𝒆𝒏	, => 		
𝒅𝒚
𝒅𝒙
	@	(𝒙𝟏, 𝒚𝟏) = 𝟎  

Stationary point could be a minimum, maximum or a 
point of inflexion (inflection).  

You will require to check / verify whether a point is 
minimum or maximum.  

 

 

 

 

	

	

	   

𝑑𝑦
𝑑𝑥

= 0

𝑦 = 𝑓 𝑥

𝑑!𝑦
𝑑𝑥! > 0

𝑑!𝑦
𝑑𝑥! < 0

Minimum point Maximum point 

Stationary point 

Minimum Point  

If the point  	(𝒙𝟏, 𝒚𝟏)			is a minimum then;   

𝒅𝒚
𝒅𝒙 	@	

(𝒙𝟏, 𝒚𝟏) = 𝟎			𝒂𝒏𝒅				
𝒅𝟐𝒚
𝒅𝒙𝟐 > 𝟎	

 

Maximum Point  

If the point  	(𝒙𝟏, 𝒚𝟏)			is a maximum then;   

𝒅𝒚
𝒅𝒙 	@	

(𝒙𝟏, 𝒚𝟏) = 𝟎			𝒂𝒏𝒅			
𝒅𝟐𝒚
𝒅𝒙𝟐 < 𝟎	

𝟎	

 


