
Double-Angle Formulas 

sin ݑ2 ൌ 2 sin ݑ cos 	ݑ 	 				cos ݑ2 ൌ cos² ݑ െ sin 	ݑ² 	 			tan ݑ2 ൌ
ଶ ୲ୟ୬௨

ଵି୲ୟ୬²௨
		

	 	 	 	 																														ൌ 2 cos² ݑ െ 1		

	 	 	 	 	 																		ൌ 1 െ 2 sin 	ݑ²

	

	 				Power-Reducing Formulas 

sin² ݑ ൌ ଵିୡ୭ୱଶ௨

ଶ
	 	 	 cos² ݑ ൌ ଵାୡ୭ୱଶ௨

ଶ
	 	 tan² ݑ ൌ ଵିୡ୭ୱଶ௨

ଵାୡ୭ୱଶ௨
	

	

	

	 				Half-Angle Formulas 

sin ௨

ଶ
ൌ േටଵିୡ୭ୱ௨

ଶ
	 	 cos ௨

ଶ
ൌ േටଵାୡ୭ୱ௨

ଶ
	 	 tan ௨

ଶ
ൌ േ ଵିୡ୭ୱ௨

ୱ୧୬௨
ൌ ୱ୧୬௨

ଵାୡ୭ୱ௨
	

The	signs	of	sin
௨

ଶ
	and	cos

௨

ଶ
	depend	on	the	quadrant	in	which	

௨

ଶ
	lies	

	

	

				Product-to-Sum Formulas 

sin ݑ sin ݒ ൌ ଵ

ଶ
ሾcosሺݑ െ ሻݒ െ cosሺݑ ൅ cos								ሻሿݒ ݑ cos ݒ ൌ ଵ

ଶ
ሾcosሺݑ െ ሻݒ ൅ cosሺݑ ൅ 	ሻݒ

sin ݑ cos ݒ ൌ ଵ

ଶ
ሾsinሺݑ ൅ ሻݒ ൅ sinሺݑ െ cos							ሻሿݒ ݑ sin ݒ ൌ ଵ

ଶ
ሾsinሺݑ ൅ ሻݒ െ sin	ሺݑ െ 	ሻሿݒ

	

	

				Sum-to-Product Formulas 

sin ݑ ൅ sin ݒ ൌ 2 sinሺ௨ା௩
ଶ
ሻ cosሺ௨ି௩

ଶ
ሻ	 	 sin ݑ െ sin ݒ ൌ 2 cos ቀ௨ା௩

ଶ
ቁ sinሺ௨ି௩

ଶ
ሻ	

cos ݑ ൅ cos ݒ ൌ 2 cos ቀ௨ା௩
ଶ
ቁ cosሺ௨ି௩

ଶ
ሻ	 	 cos ݑ െ cos ݒ ൌ െ2 sinሺ ௨ା௩

ଶ
ሻ sinሺ௨ି௩

ଶ
ሻ	



	


