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Basic Algebra, Geometry, and Trigonometry Formulas

Algebra

Arithmetic Operations

Laws of Signs

Zero Division by zero is not defined.

If 

For any number a:

Laws of Exponents

If 

The Binomial Theorem For any positive integer n,

 +

nsn - 1dsn - 2d
1 # 2 # 3

 an - 3b3
+

Á
+ nabn - 1

+ bn .

 sa + bdn
= an

+ nan - 1b +

nsn - 1d
1 # 2

 an - 2b2

am

an = am - n, a0
= 1, a-m

=
1

am .

a Z 0,

 am>n
= 2n am

= A2n a Bmaman
= am + n,    sabdm

= ambm,    samdn
= amn,

a # 0 = 0 # a = 0

0
a = 0, a0

= 1, 0a
= 0a Z 0:

-s -ad = a, -a
b

= -

a
b

=

a
-b

a
b

+

c
d

=

ad + bc
bd

, a>b
c>d =

a
b

# d
c

asb + cd = ab + ac, a
b

# c
d

=

ac
bd
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For instance,

Factoring the Difference of Like Integer Powers, 

For instance,

Completing the Square If 

The Quadratic Formula If and then

Geometry

Formulas for area, circumference, and volume: 

Triangle Similar Triangles Pythagorean Theorem

a

b
c

a2 � b2 � c2

b

c c' a'

b'

a

a'
a �

b'
b �

c'
c

b

h

A �    bh1
2

V = volumedS = lateral area or surface area,circumference,
B = area of base, C =sA = area,

x =

-b ; 2b2
- 4ac

2a
.

ax2
+ bx + c = 0,a Z 0

 = au 2
+ C su = x + sb>2add

Call this part C.
This is ax +

b
2a
b2

.

(')'*('''')''''*

 = a ax 2
+

b
a x +

b2

4a2 b + c -

b2

4a

 = a ax 2
+

b
a x +

b2

4a2 b + a a-

b2

4a2 b + c

 = a ax 2
+

b
a x +

b2

4a2 -

b2

4a2 b + c

 ax2
+ bx + c = a ax 2

+

b
a xb + c

a Z 0,

 a4
- b4

= sa - bdsa3
+ a2b + ab2

+ b3d .

 a3
- b3

= sa - bdsa2
+ ab + b2d, 

 a2
- b2

= sa - bdsa + bd, 

an
- bn

= sa - bdsan - 1
+ an - 2b + an - 3b2

+
Á

+ abn - 2
+ bn - 1d

n>1

 sa + bd3
= a3

+ 3a2b + 3ab2
+ b3, sa - bd3

= a2
- 3a2b + 3ab2

- b3 .

 sa + bd2
= a2

+ 2ab + b2, sa - bd2
= a2

- 2ab + b2
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Parallelogram Trapezoid Circle

Any Cylinder or Prism with Parallel Bases Right Circular Cylinder

Any Cone or Pyramid Right Circular Cone Sphere

Trigonometry Formulas

Definitions and Fundamental Identities

 Tangent: tan u =

y
x =

1
cot u

 Cosine: cos u =

x
r =

1
sec u

 Sine: sin u =

y
r =

1
csc u

V �    �r 3, S � 4�r 24
3

h

s

r

V �    �r2h1
3

S � �rs � Area of side

h
h

V �    Bh1
3

B

B

V � �r2h
S � 2�rh � Area of side

h

r

h
h

V � Bh
B

B

A � �r2,
C � 2�r

r

a

b

h

A �    (a � b)h1
2

h

b

A � bh
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r

O x

y
�

P(x, y)

y

x
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Identities

 cos A - cos B = -2 sin 
1
2

 sA + Bd sin 
1
2

 sA - Bd

 cos A + cos B = 2 cos 
1
2

 sA + Bd cos 
1
2

 sA - Bd

 sin A - sin B = 2 cos 
1
2

 sA + Bd sin 
1
2

 sA - Bd

 sin A + sin B = 2 sin 
1
2

 sA + Bd cos 
1
2

 sA - Bd

 sin A cos B =
1
2

 sin sA - Bd +
1
2

 sin sA + Bd

 cos A cos B =
1
2

 cos sA - Bd +
1
2

 cos sA + Bd

 sin A sin B =
1
2

 cos sA - Bd -
1
2

 cos sA + Bd

 sin aA +

p
2
b = cos A,  cos aA +

p
2
b = -sin A

 sin aA -

p
2
b = -cos A,  cos aA -

p
2
b = sin A

 tan sA - Bd =

tan A - tan B
1 + tan A tan B

 tan sA + Bd =

tan A + tan B
1 - tan A tan B

,

 cos sA - Bd = cos A cos B + sin A sin B

 cos sA + Bd = cos A cos B - sin A sin B

 sin sA - Bd = sin A cos B - cos A sin B

 sin sA + Bd = sin A cos B + cos A sin B

cos2 u =

1 + cos 2u
2

, sin2 u =

1 - cos 2u
2

sin 2u = 2 sin u cos u, cos 2u = cos2 u - sin2 u

sin2 u + cos2 u = 1, sec2 u = 1 + tan2 u, csc2 u = 1 + cot2 u

sin s -ud = -sin u, cos s -ud = cos u
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Trigonometric Functions

Radian Measure

�2

45

45 90
1

1

1

1 1

1

�
2

�
4

�
3

�
2

�
6

�
4

2 2

30

9060

Degrees Radians

�2

�3�3

s

r

1
θ

Circle of radius r

Unit circle
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The angles of two common triangles, in degrees
and radians.

x

y

y � cos x

Domain: (–�, �)
Range:    [–1, 1]

0–� � 2�–�
2

�
2

3�
2

y � sin x

x

y

0–� � 2�–�
2

�
2

3�
2

y � sin x

Domain: (–�, �)
Range:    [–1, 1]

y

x

y � tan x

3�
2

– –� –�
2

0 �
2

� 3�
2

Domain: All real numbers except odd
               integer multiples of �/2 
Range:    (–�, �)

x

y
y � csc x

0

1

–� � 2�–�
2

�
2

3�
2

Domain: x � 0, ��, �2�, . . .
Range:    (–�, –1] h [1, �)

y

x

y � cot x

0

1

–� � 2�–�
2

�
2

3�
2

Domain: x � 0, ��, �2�, . . .
Range:    (–�, �)

x

y
y � sec x

3�
2

– –� –�
2

0

1

�
2

� 3�
2

Domain: x ��    , �       , . . . 

Range:    (–�, –1] h [1, �)

�
2

3�
2

180° = p radians.

s
r =

u
1

= u or u =

s
r,
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