
	 Math Analysis Formula Sheet 		
	

Cofunction	Identities	
	

sin
𝜋
2
− 𝑢 = cos 𝑢        csc

𝜋
2
− 𝑢 = sec 𝑢	

	
cos

𝜋
2
− 𝑢 = sin 𝑢        sec

𝜋
2
− 𝑢 = csc 𝑢	

	
tan

𝜋
2
− 𝑢 = cot 𝑢       cot

𝜋
2
− 𝑢 = tan 𝑢	

	
Even/Odd	Identities	
	

sin −𝑢 = − sin 𝑢             csc −𝑢 = − csc 𝑢	
	

cos −𝑢 = cos 𝑢                sec −𝑢 = sec 𝑢   	
	

tan −𝑢 = − tan 𝑢            cot −𝑢 = − cot 𝑢	
	
Sum	&	Difference	Formulas	
	

sin 𝑢 ± 𝑣 = sin 𝑢 cos 𝑣 ± cos 𝑢 sin 𝑣          	
	

cos 𝑢 ± 𝑣 = cos 𝑢 cos 𝑣 ∓ sin 𝑢 sin 𝑣          	
	

tan 𝑢 ± 𝑣 =
tan 𝑢 ± tan 𝑣
1 ∓ tan 𝑢 tan 𝑣

                           	

	
Power-Reducing	Formulas	
	

sin! 𝑢 =
1 − cos 2𝑢

2
                                             	

	

cos! 𝑢 =
1 + cos 2𝑢

2
                                             	

	

tan! 𝑢 =
1 − cos 2𝑢
1 + cos 2𝑢

                                            	
	
Half-Angle	Formulas	
	

sin
𝑢
2
= ±

1 − cos 𝑢
2

                                           	

	

cos
𝑢
2
= ±

1 + cos 𝑢
2

                                          	

	

tan
𝑢
2
=
1 − cos 𝑢
sin 𝑢

=
sin 𝑢

1 + cos 𝑢
                          	

	
Sum-to-Product	Formulas	
	

sin 𝑢 + sin 𝑣 = 2 sin
𝑢 + 𝑣
2

cos
𝑢 − 𝑣
2

     	

	

sin 𝑢 − sin 𝑣 = 2 cos
𝑢 + 𝑣
2

sin
𝑢 − 𝑣
2

     	

	

cos 𝑢 + cos 𝑣 = 2 cos
𝑢 + 𝑣
2

cos
𝑢 − 𝑣
2

   	
	

cos 𝑢 − cos 𝑣 = −2 sin
𝑢 + 𝑣
2

sin
𝑢 − 𝑣
2

 	

	

Product-to-Sum	Formulas	
	

sin 𝑢 sin 𝑣 =
1
2
cos 𝑢 − 𝑣 − cos 𝑢 + 𝑣     	

	

cos 𝑢 cos 𝑣 =
1
2
cos 𝑢 − 𝑣 + cos 𝑢 + 𝑣    	

	

sin 𝑢 cos 𝑣 =
1
2
sin 𝑢 + 𝑣 + sin 𝑢 − 𝑣      	

	

cos 𝑢 sin 𝑣 =
1
2
sin 𝑢 + 𝑣 − sin 𝑢 − 𝑣      	

	
	
	

						Second	Semester	Formulas	
	
DeMoivre’s	Theorem		
(Finding	Powers	of	Complex	Numbers)	
	

If	𝑧 = 𝑟 𝑐𝑜𝑠 𝜃 + 𝑖 𝑠𝑖𝑛 𝜃 	is	a	complex	number	
and	n	is	a	positive	integer,	then	

	

𝒛𝒏  = 𝒓𝒏 𝐜𝐨𝐬𝒏𝜽 + 𝒊 𝐬𝐢𝐧𝒏𝜽 	
	
nth	Roots	of	a	Complex	Number	
	

For	a	positive	integer	n,	the	complex	number	
𝑧 = 𝑟 𝑐𝑜𝑠 𝜃 + 𝑖 𝑠𝑖𝑛 𝜃 	has	EXACTLY	n	distinct	

nth	roots	given	by:	
	

𝒓𝒏 𝐜𝐨𝐬
𝜽 + 𝟐𝝅𝒌

𝒏
+ 𝒊 𝐬𝐢𝐧

𝜽 + 𝟐𝝅𝒌
𝒏

	

	
Angle	between	two	vectors	
	

cos 𝜃 =
𝐮 ⋅ 𝐯
𝐮 𝐯

                       	

	

 Projection	of	u	onto	v	
	

proj𝐯𝐮 =
𝐮 ⋅ 𝐯

  𝐯 ! 𝐯                  	

	
Standard	Equation	of	an	Ellipse	
	

𝑥 − ℎ !

𝑎!
+

𝑦 − 𝑘 !

𝑏!
= 1         	

	


