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Distance, rate, time 𝑑𝑑 = 𝑟𝑟𝑟𝑟       distance = rate x time  
arithmetic mean= average 
 

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑥𝑥1+𝑥𝑥2+𝑥𝑥3+⋯+𝑥𝑥𝑛𝑛
𝑛𝑛

  

median The median of a set of numbers is the middle value when the data are in order. If there is an even number of 
terms, the median is the average of the two in the middle.  

mode The mode of a set of numbers is the number that occurs most frequently 
% change 
 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑖𝑖 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞
𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞  

proportion 
 

𝑎𝑎
𝑏𝑏

= 𝑐𝑐
𝑑𝑑
 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎 = 𝑏𝑏𝑏𝑏 by cross-multiplication 

direct variation 
 

𝑦𝑦 = 𝑘𝑘𝑘𝑘  𝑜𝑜𝑜𝑜  𝑥𝑥1
𝑦𝑦1

= 𝑥𝑥2
𝑦𝑦2

 where 𝑘𝑘is the constant of variation 

inverse variation 𝑥𝑥𝑥𝑥 = 𝑘𝑘 𝑜𝑜𝑜𝑜 𝑥𝑥1𝑦𝑦1 = 𝑥𝑥2𝑦𝑦2  where 𝑘𝑘is the constant of variation 
 

arithmetic sequence 𝑎𝑎𝑛𝑛 = 𝑎𝑎1 + (𝑛𝑛 − 1)𝑑𝑑,  nth term of arithmetic sequence, 𝑑𝑑 is the common  difference between terms  
 

arithmetic series 𝑆𝑆𝑛𝑛 = 𝑛𝑛(𝑎𝑎1+𝑎𝑎𝑛𝑛)
2

,  Sn = sum of first “n” terms of a finite geometric series; a1 = first term 
 

geometric sequence 𝑎𝑎𝑛𝑛 = 𝑎𝑎1𝑟𝑟𝑛𝑛−1  nth term of the geometric series; r is the common ratio 
 

geometric series 𝑆𝑆𝑛𝑛 = 𝑎𝑎1 + 𝑎𝑎1𝑟𝑟 + ⋯+ 𝑎𝑎1𝑟𝑟𝑛𝑛−1 = 𝑎𝑎1(1−𝑟𝑟𝑛𝑛)
1−𝑟𝑟

, Sn = sum of first “n” terms of geometric series  
probability  Probability of an outcome happening = number of desired outcomes

total number of possible outcomes
  

 
Probability of two mutually exclusive events, A and B, happening =𝑃𝑃(𝐴𝐴) •  P(𝐵𝐵)  
 

combinations A combination means the order of the elements doesn’t matter. For example, a shirt and pants is the same thing 
as pants and a shirt. Possible combinations of 3 shirts and 4 pants = 3 x 4 = 12.  
 
𝑛𝑛𝐶𝐶𝑟𝑟 = 𝑛𝑛!

𝑟𝑟!(𝑛𝑛−𝑟𝑟)!
  number of combinations of 𝑛𝑛 items taken 𝑟𝑟at a time; order does not matter 

 
permutations 𝑛𝑛𝑃𝑃𝑟𝑟 = 𝑛𝑛!

(𝑛𝑛−𝑟𝑟)!
       number of ways to arrange 𝑛𝑛 items taken 𝑟𝑟at a time; order does matter 

 
logarithms 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑦𝑦 = 𝑥𝑥  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  𝑦𝑦 = 𝑏𝑏𝑥𝑥 

𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀𝑁𝑁 = 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑁𝑁 

𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 �
𝑀𝑀
𝑁𝑁� = 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑁𝑁 

𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀𝑁𝑁 = 𝑁𝑁 𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀 

𝑙𝑙𝑙𝑙𝑙𝑙𝑏𝑏 𝑀𝑀 =
𝑙𝑙𝑙𝑙𝑙𝑙𝑐𝑐 𝑀𝑀
𝑙𝑙𝑙𝑙𝑙𝑙𝑐𝑐 𝑏𝑏

 (change of base formula) 

Transformations  
Translation (no rotation or 
size change) 
Reflection (flip) 
Over x-axis 
Over y-axis 
Over line y = x  
Over origin (line y= -x) 
Rotation about origin 
90°   CCW or 270° CW 
180° CCW or 180° CW 
270° CCW or 90° CW 

 
(x, y)  →  (x + a,  y + b) represents horizontal shift of “a” units, vertical shift of “b” units);  
 
 
(x, y) → (x, -y) 
(x, y) → (-x, y) 
(x, y) → (y, x) 
(x, y) → (-y, -x) 
 
(x, y) → (-y, x)  
(x, y) → (-x, -y)  
(x, y) → (y, -x)  
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Other Formulas and Facts 
sum of interior angles 
of a convex polygon 

S = (n – 2)180°  where  n = # of sides    
(triangle sum = 180°; quadrilateral sum = 360°; pentagon sum = 540°; hexagon sum = 720°) 

sum of exterior angles 
in a convex polygon 

sum of exterior angles always equals 360°   

number of diagonals in 
a convex polygon 
 
 

 
 

# of  diagonals =
𝑛𝑛(𝑛𝑛 − 3)

2
, where 𝑛𝑛 = number of sides 

 
 

inscribed angle facts 
 
 
 

 
 
An inscribed angle a is half the central angle, 2a.  
Therefore, the inscribed angle 90° is half of the 
central angle 180°. 
 

   A Cyclic Quadrilateral's opposite angles add up 
to 180°:   
 a + c = 180° 
 b + d = 180° 
 
 

 
A tangent is a line that just touches a circle at one point. 
It always forms a right angle with the circle's radius to the point of tangency. 
    

 

sector area of a circle  
     𝐴𝐴 = 𝜃𝜃𝑜𝑜

360𝑜𝑜
 𝜋𝜋𝑟𝑟2= fractional part of the circle’s area    

length of intercepted 
arc 

 
   𝐿𝐿 = 𝜃𝜃𝑜𝑜

360𝑜𝑜
2𝜋𝜋𝑟𝑟 = fractional part of the circumference  

 
 
 

Length of diagonal of a 
rectangular prism 
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Trigonometry 
Trigonometric ratios 𝑠𝑠𝑠𝑠𝑠𝑠   𝛩𝛩 =  

𝑜𝑜𝑜𝑜𝑜𝑜
ℎ𝑦𝑦𝑦𝑦

=
𝑦𝑦
𝑟𝑟

        𝑐𝑐𝑐𝑐𝑐𝑐   𝛩𝛩 =  
1

𝑠𝑠𝑠𝑠𝑠𝑠 𝛩𝛩
=
ℎ𝑦𝑦𝑦𝑦
𝑜𝑜𝑜𝑜𝑜𝑜

=
𝑟𝑟
𝑦𝑦

 

𝑐𝑐𝑐𝑐𝑐𝑐  𝛩𝛩 =  
𝑎𝑎𝑎𝑎𝑎𝑎
ℎ𝑦𝑦𝑦𝑦

=
𝑥𝑥
𝑟𝑟

        𝑠𝑠𝑠𝑠 𝑐𝑐   𝛩𝛩 =  
1

𝑐𝑐𝑐𝑐𝑐𝑐 𝛩𝛩
=
ℎ𝑦𝑦𝑦𝑦
𝑎𝑎𝑎𝑎𝑎𝑎

=
𝑟𝑟
𝑥𝑥

 

𝑡𝑡𝑡𝑡𝑡𝑡   𝛩𝛩 =  
𝑠𝑠𝑠𝑠𝑠𝑠 𝛩𝛩
𝑐𝑐𝑐𝑐𝑐𝑐 𝛩𝛩

=
𝑜𝑜𝑜𝑜𝑜𝑜
𝑎𝑎𝑎𝑎𝑎𝑎

=
𝑦𝑦
𝑥𝑥

    𝑐𝑐𝑐𝑐𝑐𝑐   𝛩𝛩 =  
𝑐𝑐𝑐𝑐𝑐𝑐 𝛩𝛩
𝑠𝑠𝑠𝑠𝑠𝑠 𝛩𝛩

=
𝑎𝑎𝑎𝑎𝑎𝑎
𝑜𝑜𝑜𝑜𝑜𝑜

=
𝑥𝑥
𝑦𝑦

 

Identities 𝑠𝑠𝑠𝑠𝑠𝑠2 𝛩𝛩 + 𝑐𝑐𝑐𝑐𝑐𝑐2 𝛩𝛩 = 1    1 + 𝑐𝑐𝑐𝑐𝑐𝑐2 𝛩𝛩 = 𝑐𝑐𝑐𝑐𝑐𝑐2 𝛩𝛩    1 + 𝑡𝑡𝑡𝑡𝑡𝑡2 𝛩𝛩 = 𝑠𝑠𝑠𝑠𝑠𝑠2 𝛩𝛩 
Law of Sines and  
Law of Cosines 
 
(for non-right triangles) 
 
 
 

For non-right triangles, use the Law of Sines to find side lengths and angles when possible, or use 
Law of Cosines when you have 2 sides and the included angle .   

 

𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴
𝑎𝑎

= 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵
𝑏𝑏

= 𝑠𝑠𝑠𝑠𝑠𝑠 𝐶𝐶
𝑐𝑐

         𝑐𝑐2 =   𝑎𝑎2 + 𝑏𝑏2 − 2𝑎𝑎𝑎𝑎  𝑐𝑐𝑐𝑐𝑐𝑐 𝐶𝐶 

Sine & Cosine  
functions 
 
 

  
𝑦𝑦 = 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠(𝐵𝐵𝐵𝐵 + 𝐶𝐶) + 𝐷𝐷 
𝑦𝑦 = 𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐(𝐵𝐵𝐵𝐵 + 𝐶𝐶) + 𝐷𝐷           𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = |𝐴𝐴|      𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 2𝜋𝜋

𝐵𝐵
 

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑠𝑠ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = −
𝐶𝐶
𝐵𝐵

   𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑠𝑠ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝐷𝐷 

 
Unit Circle 
 

𝑥𝑥 = 𝑐𝑐𝑐𝑐𝑐𝑐 𝜃𝜃 
𝑦𝑦 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝜃𝜃 
𝑦𝑦/𝑥𝑥 = 𝑡𝑡𝑡𝑡𝑡𝑡 𝜃𝜃 

 
180° = π radians 
 
 

 
              Degrees radians 

0      0 
30    

𝜋𝜋
6

 

45    
𝜋𝜋
4

 

60    
𝜋𝜋
3

 

90    
𝜋𝜋
2

 
180    𝜋𝜋 

270    
3𝜋𝜋
2

 
360    2𝜋𝜋 
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