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This document was created by the Guide to IJSO team — a student-led 

initiative dedicated to supporting Junior Science Olympiad aspirants 

around the world. It contains a carefully curated and organized collection 

of essential formulas commonly used in math, covering key topics relevant 

to the IJSO level preparation. 
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1. Algebra and Arithmetic 

 

Quadratic Equation   : 𝑥 =  
−𝑏 ± √𝑏2 − 4𝑎𝑐 

2𝑎
 

Sum of an Arithmetic Series  : 𝑆𝑛  =  
𝑛

2
(2𝑎 + (𝑛 − 1)𝑑 )  

where a is the 1st term, d is the common difference, and n is the number of 

terms. 

Sum of a Geometric Series  : 𝑆𝑛  =  
𝑎 (1 − 𝑟𝑛)

(1 − 𝑟)
, 𝑖𝑓 |𝑟|  < 1  

where r is the common ratio 

 

 

2. Geometry and Trigonometry 

 

𝑠𝑖𝑛 𝜃 =  
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
, 𝑐𝑜𝑠 𝜃 =  

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
, 𝑡𝑎𝑛 𝜃 =  

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
 

 

𝑐𝑜𝑠𝑒𝑐 𝜃 =  
1

𝑠𝑖𝑛 𝜃
, 𝑠𝑒𝑐 𝜃 =  

1

𝑐𝑜𝑠 𝜃
, 𝑐𝑜𝑡 𝜃 =  

1

𝑡𝑎𝑛 𝜃
 

 

𝑠𝑖𝑛2𝜃 +  𝑐𝑜𝑠2𝜃 =  1 

𝑡𝑎𝑛2𝜃 +  1 =  𝑠𝑒𝑐2𝜃 

 

Law of Sines   : 
𝑎

𝑆𝑖𝑛 𝐴
 =  

𝑏

𝑆𝑖𝑛 𝐵
 =  

𝑐

𝑆𝑖𝑛 𝐶
 

 

Law of Cosines  : 𝑐2  =  𝑎2  +  𝑏2 −  2𝑎𝑏 𝑐𝑜𝑠 𝐶 

 

Area of a triangle  : 𝐴 =  
1

2
 𝑎𝑏 𝑠𝑖𝑛 𝐶 

 

3. Logarithms 

 

𝑙𝑜𝑔 (𝑎𝑏) = 𝑙𝑜𝑔 𝑎 + 𝑙𝑜𝑔 𝑏 

𝑙𝑜𝑔 (
𝑎

𝑏
) = 𝑙𝑜𝑔 𝑎 − 𝑙𝑜𝑔 𝑏  


