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Remember from the double-angle formulae: 

𝑡𝑎𝑛(2𝛼) =
ଶ ௧ ఈ

ଵି௧మ ఈ
    therefore  𝑡𝑎𝑛 𝛼 =

ଶ ௧ ቀ
ഀ

మ
ቁ

ଵି௧మቀ
ഀ

మ
ቁ
 

substituting  𝒕 = 𝒕𝒂𝒏 ቀ
𝜶

𝟐
ቁ  we get: 

𝒕𝒂𝒏 𝜶 =
𝟐𝒕

𝟏 − 𝒕𝟐
 

 

𝑠𝑖𝑛(2𝛼) = 2 𝑠𝑖𝑛 𝛼 𝑐𝑜𝑠 𝛼   therefore  𝑠𝑖𝑛 𝛼 = 2 𝑠𝑖𝑛 ቀ
ఈ

ଶ
ቁ 𝑐𝑜𝑠 ቀ

ఈ

ଶ
ቁ 

 𝑠𝑖𝑛 𝛼 = 2
௦ቀ

ഀ

మ
ቁ

௦ቀ
ഀ

మ
ቁ

𝑐𝑜𝑠ଶ ቀ
ఈ

ଶ
ቁ 

 𝑠𝑖𝑛 𝛼 = 2 𝑡𝑎𝑛 ቀ
ఈ

ଶ
ቁ × 𝑐𝑜𝑠ଶ ቀ

ఈ

ଶ
ቁ 

 𝑠𝑖𝑛 𝛼 = 2 𝑡𝑎𝑛 ቀ
ఈ

ଶ
ቁ ×

ଵ

௦మቀ
ഀ

మ
ቁ
 

   but (as 𝑠𝑒𝑐ଶ 𝜃 = 1 + 𝑡𝑎𝑛ଶ 𝜃) so: 

 𝑠𝑖𝑛 𝛼 = 2 𝑡𝑎𝑛 ቀ
ఈ

ଶ
ቁ

ଵ

ଵା௧మቀ
ഀ

మ
ቁ
 

𝒔𝒊𝒏 𝜶 =
𝟐𝒕

𝟏 + 𝒕𝟐
 

 

For cos 𝛼, we remember that: 𝑡𝑎𝑛 𝛼 =
௦ ఈ

௦ ఈ
 therefore: 𝑐𝑜𝑠 𝛼 =

௦ ఈ

௧ ఈ

 so: 

𝑐𝑜𝑠 𝛼 =

2𝑡
1 + 𝑡ଶ

2𝑡
1 − 𝑡ଶ

 

𝑐𝑜𝑠 𝛼 = ൬
2𝑡

1 + 𝑡ଶ൰ ÷ ൬
2𝑡

1 − 𝑡ଶ൰ 

𝑐𝑜𝑠 𝛼 = ൬
2𝑡

1 + 𝑡ଶ൰ × ቆ
1 − 𝑡ଶ

2𝑡
ቇ 

𝒄𝒐𝒔 𝜶 =
𝟏 − 𝒕𝟐

𝟏 + 𝒕𝟐
 



HALF-ANGLE FORMULAE – THE t FORMULAE 

Section 3 - Page 2 of 2 

 

 

 

 

 

 


