
PRE-CALCULUS MATHEMATHICS 12 
A Summary of Basic Identities and Formulae 

 
Sequence and Series: 
 
 𝑡! = 𝑎 + (𝑛 − 1)𝑑	   𝑆! =

!
"
(2𝑎 + (𝑛 − 1)𝑑)   𝑆! =

!
"
(𝑎 + 𝑙) 

 
 𝑡! = 𝑎𝑟!#$	   𝑆! =

%($#'!)
$#'

   𝑆! =
%#')
$#'

   𝑆* = %
$#'

 
 
 
Sigma Notation: 
 
         
         𝑛 = 𝑘 − 𝑗 + 1    
 
 
 
Combinations: 

 
 
Trigonometry: 
 
 +,- .

%
= +,-/

0
= +,- 1

2
     %

+,-.
= 0

+,-/
= 2

+,- 1
 

 
 𝑐" = 𝑎" + 𝑏" − 2𝑎𝑏 cos 𝐶    cos 𝐶 = %"30"#2"

"%0
 

 
 
Sum and Difference of Cubes: 
 
 𝑎4 + 𝑏4 = (𝑎 + 𝑏)(𝑎" − 𝑎𝑏 + 𝑏")   𝑎4 − 𝑏4 = (𝑎 − 𝑏)(𝑎" + 𝑎𝑏 + 𝑏") 
 
 
Transformations: 
 
 𝑦 = 𝑎𝑓:𝑏(𝑥 − 𝑐)< + 𝑑    (𝑥, 𝑦) → ?$

0
𝑥 + 𝑐, 𝑎𝑦 + 𝑑@ 

 
 
Polynomial Division: 
 
 𝑓(𝑥) = 𝑑(𝑥)𝑞(𝑥) + 𝑟(𝑥)    5(6)

7(6)
= 𝑞(𝑥) + '(6)

7(6)
 

 
 
Compound Interest / Exponential Growth and Decay: 
 

 𝐴 = 𝑃 ?1 + '
!
@
8!

  𝐴 = 𝑃𝑒'8  𝐴 = 𝐴9𝑥
#
$  𝐴 = 𝐴9𝑒:8 

E𝑓(𝑗) = 𝑓(𝑗) + 𝑓(𝑗 + 1) + ⋯+ 𝑓(𝑘)
:

;

 

 



 
Pythagorean Identities: 
 
 sin" 𝜃 + cos" 𝜃 = 1   1 + tan" 𝜃 = sec" 𝜃   1 + cot" 𝜃 = csc" 𝜃 
 
 
Reciprocal and Quotient Identities: 
 
 sec 𝜃 = $

<=+>
    csc 𝜃 = $

+,- >
    cot 𝜃 = $

?@->
 

 
 tan 𝜃 = +,- >

<=+>
    cot 𝜃 = <=+ >

+,- >
 

 
 
Sum and Difference Identities: 
 
 sin(𝐴 + 𝐵) = sin𝐴 cos𝐵 + cos𝐴 sin𝐵   sin(𝐴 − 𝐵) = sin𝐴 cos𝐵 − cos𝐴 sin𝐵 
  
 cos(𝐴 + 𝐵) = cos𝐴 cos𝐵 − sin𝐴 sin𝐵   cos(𝐴 − 𝐵) = cos𝐴 cos𝐵 + sin𝐴 sin𝐵 
 
 tan(𝐴 + 𝐵) = ?@-.3?@-/

$#?@-. ?@-/
	     tan(𝐴 − 𝐵) = ?@-.#?@-/

$3?@-. ?@-/
 

    
 
Even-Odd and Co-function Identities: 
 
 sin(−𝜃) = −sin 𝜃   cos(−𝜃) = cos 𝜃   tan(−𝜃) = − tan 𝜃 
 
 sin ?A

"
− 𝜃@ = cos 𝜃   cos ?A

"
− 𝜃@ = sin 𝜃   tan ?A

"
− 𝜃@ = cot 𝜃 

 
 csc ?A

"
− 𝜃@ = sec 𝜃   sec ?A

"
− 𝜃@ = csc 𝜃   cot ?A

"
− 𝜃@ = tan 𝜃 

 
 
Double-Angle Identities: 
 
 cos 2𝜃 = cos" 𝜃 − sin" 𝜃  sin 2𝜃 = 2 sin 𝜃 cos 𝜃   tan 2𝜃 = " ?@->

$#?@-" >
 

  = 2 cos" 𝜃 − 1 
  = 1 − 2	sin" 𝜃 
 
 
Power-Reducing Identities: 
 
 sin" 𝜃 = $#<=+ ">

"
   cos" 𝜃 = $3<=+ ">

"
   tan" 𝜃 = $#<=+ ">

$3<=+ ">
 

   


