
Year 2 Pure Chapter 6 + 7 - Trigonometry Functions 

Reciprocal Identities  

sec 𝑥𝑥 =  
1

cos 𝑥𝑥
 

 

cosec 𝑥𝑥 =  
1

sin 𝑥𝑥
 

 

cot 𝑥𝑥 =  
1

tan 𝑥𝑥
=  

cos 𝑥𝑥
sin 𝑥𝑥

 
 

3rd letter is a clue to  
the identity 

co𝒕𝒕 𝑥𝑥     t for tan 
________________________________________ 

More Identities 
 

1 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 
 

1 +  𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 
____________________________________________ 

Quadratic Questions 
 

4 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 − 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 − 9 = 0 
 

4(1 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥) − 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 − 9 = 0 
 

4 + 4𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 − 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 − 9 = 0 
 

(4 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 − 5)(𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 + 1) = 0 
 

Now solve 

Double Angle  
(Not in the formula booklet)  
 

sin 2𝐴𝐴 = 2 sin𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐 𝐴𝐴  
 

cos 2𝐴𝐴 = 𝑐𝑐𝑐𝑐𝑐𝑐2𝐴𝐴 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 
cos 2𝐴𝐴 = 2𝑐𝑐𝑐𝑐𝑐𝑐2𝐴𝐴 − 1 
cos 2𝐴𝐴 = 1 − 2𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 
 

tan 2𝐴𝐴 =
2 𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴

1 − 𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 
 

 
________________________________________ 
 

Addition Formula 
(In the formula Booklet) 
 

sin(𝐴𝐴 + 𝐵𝐵) = sin𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐 𝐵𝐵 + cos𝐴𝐴 sin𝐵𝐵  
sin(𝐴𝐴 − 𝐵𝐵) = sin𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐 𝐵𝐵 − cos𝐴𝐴 sin𝐵𝐵 
 
cos(𝐴𝐴 + 𝐵𝐵) = cos𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐 𝐵𝐵 − sin𝐴𝐴 sin𝐵𝐵  
cos(𝐴𝐴 − 𝐵𝐵) = cos𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐 𝐵𝐵 + sin𝐴𝐴 sin𝐵𝐵 
 

tan(𝐴𝐴 + 𝐵𝐵) =
tan𝐴𝐴 + tan𝐵𝐵

1 − tan𝐴𝐴 tan𝐵𝐵 

 

tan(𝐴𝐴 − 𝐵𝐵) =
tan𝐴𝐴 − tan𝐵𝐵

1 + tan𝐴𝐴 tan𝐵𝐵 

 
Tips: Above formulas can be useful 
when your see 

cos (3𝑥𝑥) = cos (2𝑥𝑥 + 𝑥𝑥) 
sin (3𝑥𝑥) = sin (2𝑥𝑥 + 𝑥𝑥) 

sin (15) = sin (45 − 30) 



R Formula  
𝑅𝑅 sin (𝑥𝑥 ±  𝛼𝛼)   
𝑜𝑜𝑜𝑜 𝑅𝑅 cos (𝑥𝑥 ±  𝛼𝛼)  

 

work out 𝑅𝑅 𝑅𝑅 =  √𝑎𝑎2 + 𝑏𝑏2 
 

work out 𝛼𝛼 tan 𝛼𝛼 = 𝑏𝑏
𝑎𝑎
𝑜𝑜𝑜𝑜 𝑎𝑎

𝑏𝑏
  

 

How to identify a and b 
 

𝟑𝟑 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 + 𝟒𝟒 cos 𝑥𝑥 
 

Compare with addition formula: 
𝐜𝐜𝐜𝐜𝐜𝐜𝜶𝜶 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 + 𝐬𝐬𝐬𝐬𝐬𝐬 𝜶𝜶 cos 𝑥𝑥 

 

Hence 
cos𝛼𝛼 = 3 𝑎𝑎𝑎𝑎𝑎𝑎 sin𝛼𝛼 = 4 

∴ tan𝛼𝛼 = 4
3
 

_______________________________________ 
 

 
 
 
 
 
 
 
 
 
 

R Formula 
(Max and Min) 
 

sin 𝑥𝑥 maximum value is 1 
sin 𝑥𝑥 minimum value is −1 
 

 max min 
5 sin 𝑥𝑥 5 −5 

2 +  5 sin 𝑥𝑥 7 −7 

2 +  5 sin 3𝑥𝑥 7 −7 

− 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 1 −1 

√2 𝑠𝑠𝑠𝑠𝑠𝑠 3𝑥𝑥 √2  −√2  

1 + √2 𝑠𝑠𝑠𝑠𝑠𝑠 3𝑥𝑥 1 + √2  1 − √2  

2(1 + √2 𝑠𝑠𝑠𝑠𝑠𝑠 3𝑥𝑥) 2 + 2√2  2 − 2√2  

 
cos 𝑥𝑥 maximum value is 1 
cos 𝑥𝑥 minimum value is −1 
 

5 cos 𝑥𝑥 5 −5 

2 +  5 cos 𝑥𝑥 7 −7 

2 +  5 cos 3𝑥𝑥 7 −7 

− 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 1 −1 

√2 𝑐𝑐𝑐𝑐𝑐𝑐 3𝑥𝑥 √2  −√2  

1 + √2 𝑐𝑐𝑐𝑐𝑐𝑐 3𝑥𝑥 1 + √2  1 − √2  

2(1 + √2 𝑐𝑐𝑐𝑐𝑐𝑐 3𝑥𝑥) 2 + 2√2  2 − 2√2  
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R Formula 
(When it Occurs) 
 

 𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 
the first max where x > 0 
happens at (90, 1) 

 

𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑥𝑥 − 30) 
max happens at (90 + 30, 1) 
 

𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠  (2𝑥𝑥 − 30) 

max happens at (90 + 30
2

, 1) 
 

𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥 
the first max where x ≥ 0 
happens at (0, 1) 
 

 
 

𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐(𝑥𝑥 + 30) 
max happens at (0 − 30, 1) 
 

𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐(2𝑥𝑥 − 30) 

max happens at (0 − 30
2

, 1) 

SEC, COSEC, COT Graphs 

 𝑦𝑦 =  sec 𝑥𝑥 
 

 
 

 𝑦𝑦 =  cosec 𝑥𝑥 
 

 
 

 𝑦𝑦 =  cot 𝑥𝑥 
 

 

 



arcsin, arccos, arctan Graphs 

 𝑦𝑦 =  arcsin 𝑥𝑥 
 

 
 

 𝑦𝑦 =  arccos 𝑥𝑥 
 

 
 

 𝑦𝑦 =  arctan 𝑥𝑥 
 

    


