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

  

HIGH SCHOOL MATHEMATICS  

INDICES & SURDS 

Laws of Indices: 

 𝒙𝟎 = 𝟏		(	𝒘𝒉𝒆𝒓𝒆	𝒙 ≠ 𝟎) 

 𝒙𝟏 = 𝒙		 

 𝒙𝒂 × 	𝒙𝒃 = 𝒙𝒂$𝒃 

 𝒙𝒂 ÷ 	𝒙𝒃 = 𝒙𝒂%𝒃 

 (𝒙𝒚)𝒏 = 𝒙𝒏 × 𝒚𝒏 

 )𝒙
𝒚
*
𝒏
= 𝒙𝒏

𝒚𝒏
 

 (𝒙𝒎)𝒏 = 𝒙𝒎×𝒏 

Reciprocals: 

 𝒙%𝒎 = 𝟏
𝒙𝒎

 

 𝒂𝒙%𝒎 = 𝒂
𝒙𝒎

 

  

 

Rationalising denominators:                                             

• Fractions in the form of  
𝟏
√𝒂

 , multiply the top and bottom by √𝒂	. 

• Fractions in the form of  
𝟏

𝒂$√𝒃
 , multiply the top and bottom by 𝒂 − √𝒃	. 

• Fractions in the form of  
𝟏

𝒂&√𝒃
 , multiply the top and bottom by 𝒂 + √𝒃	. 

 

 

 

Surds as fractional powers: 

 √𝒙 = 𝒙𝟏 𝟐,  

 √𝒙𝟑 = 𝒙𝟏 𝟑,  

 √𝒙𝒎𝒏 = 𝒙𝒎 𝒏⁄  

 

 

Manipulating surds: 

 .(𝒂	𝒃) = √𝒂	 × √𝒃 

 !"𝒂
𝒃
# = √𝒂

√𝒃
 

   √𝒂	 × √𝒂	 = 𝒂  

 

 

Difference of two squares: 

𝒙𝟐 − 𝒚𝟐 =	(𝒙 − 𝒚)(𝒙 + 𝒚) 

Binomials: 

(𝒙 + 𝒚)𝟐 = (𝒙 + 𝒚)(𝒙 + 𝒚) = 𝒙𝟐 + 𝟐𝒙𝒚 + 𝒚𝟐 

 

(𝒙 − 𝒚)𝟐 = (𝒙 − 𝒚)(𝒙 − 𝒚) = 𝒙𝟐 − 𝟐𝒙𝒚 + 𝒚𝟐 

 

                                 

 

 

 


