
 
 

 

Arithmetic Operations 

Examples 

𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎 = 𝑎𝑎(𝑏𝑏 + 𝑐𝑐) 

𝑎𝑎 ∙
𝑏𝑏
𝑐𝑐

=
𝑎𝑎𝑎𝑎
𝑐𝑐  

𝑎𝑎
𝑏𝑏�
𝑐𝑐 =

𝑎𝑎
𝑏𝑏𝑏𝑏 

𝑎𝑎
𝑏𝑏 𝑐𝑐�

=
𝑎𝑎𝑎𝑎
𝑏𝑏  

𝑎𝑎
𝑏𝑏

+
𝑐𝑐
𝑑𝑑 =

𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑏𝑏𝑏𝑏  

𝑎𝑎
𝑏𝑏
−
𝑐𝑐
𝑑𝑑 =

𝑎𝑎𝑎𝑎 − 𝑏𝑏𝑏𝑏
𝑏𝑏𝑏𝑏  

𝑎𝑎 − 𝑏𝑏
𝑐𝑐 − 𝑑𝑑

=
𝑏𝑏 − 𝑎𝑎
𝑑𝑑 − 𝑐𝑐 

𝑎𝑎 + 𝑏𝑏
𝑐𝑐

=
𝑎𝑎
𝑐𝑐 +

𝑏𝑏
𝑐𝑐  

𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎
𝑎𝑎

= 𝑏𝑏 + 𝑐𝑐, 𝑎𝑎 ≠ 0 

𝑎𝑎
𝑏𝑏�

𝑐𝑐
𝑑𝑑�

=
𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏  

Exponent Properties 

𝑎𝑎𝑛𝑛𝑎𝑎𝑚𝑚 = 𝑎𝑎𝑛𝑛+𝑚𝑚 

(𝑎𝑎𝑛𝑛)𝑚𝑚 = 𝑎𝑎𝑛𝑛𝑛𝑛 

(𝑎𝑎𝑎𝑎)𝑛𝑛 = 𝑎𝑎𝑛𝑛𝑏𝑏𝑛𝑛 

𝑎𝑎−1 =
1
𝑎𝑎 

�
𝑎𝑎
𝑏𝑏�

−𝑛𝑛
= �

𝑏𝑏
𝑎𝑎�

𝑛𝑛

=
𝑏𝑏𝑛𝑛

𝑎𝑎𝑛𝑛 

𝑎𝑎𝑛𝑛

𝑎𝑎𝑚𝑚 = 𝑎𝑎𝑛𝑛−𝑚𝑚 =
1

𝑎𝑎𝑚𝑚−𝑛𝑛 

𝑎𝑎0 = 1,𝑎𝑎 ≠ 0 

�
𝑎𝑎
𝑏𝑏�

𝑛𝑛
=
𝑎𝑎𝑛𝑛

𝑏𝑏𝑛𝑛 

1
𝑎𝑎−𝑛𝑛 = 𝑎𝑎𝑛𝑛 

𝑎𝑎
𝑛𝑛
𝑚𝑚 = (𝑎𝑎

1
𝑚𝑚)𝑛𝑛 = (𝑎𝑎𝑛𝑛)

1
𝑚𝑚 

 

Radical Properties 

𝑎𝑎, 𝑏𝑏 ≥ 0 for even 𝑛𝑛 

√𝑎𝑎𝑛𝑛 = 𝑎𝑎
1
𝑛𝑛 

�√𝑎𝑎𝑛𝑛𝑚𝑚
= √𝑎𝑎𝑚𝑚𝑚𝑚  

√𝑎𝑎𝑎𝑎𝑛𝑛 = √𝑎𝑎𝑛𝑛 √𝑏𝑏𝑛𝑛  

�
𝑎𝑎
𝑏𝑏

𝑛𝑛
=
√𝑎𝑎𝑛𝑛

√𝑏𝑏𝑛𝑛  

√𝑎𝑎𝑛𝑛𝑛𝑛 = 𝑎𝑎, if 𝑛𝑛 is odd 

√𝑎𝑎𝑛𝑛𝑛𝑛 = |𝑎𝑎|, if 𝑛𝑛 is even 

 

 

Logarithm Properties 

if 𝑦𝑦 = log𝑏𝑏 𝑥𝑥  then 𝑏𝑏𝑦𝑦 = 𝑥𝑥 

log𝑏𝑏 𝑏𝑏 = 1 and log𝑏𝑏 1 = 0 

log𝑏𝑏 𝑏𝑏𝑥𝑥 = 𝑥𝑥 

𝑏𝑏log𝑏𝑏 𝑥𝑥 = 𝑥𝑥 

log𝑎𝑎 𝑥𝑥 =
log𝑏𝑏 𝑥𝑥
log𝑏𝑏 𝑎𝑎

 

log𝑏𝑏(𝑥𝑥𝑟𝑟) = 𝑟𝑟 log𝑏𝑏 𝑥𝑥 

log𝑏𝑏(𝑥𝑥𝑥𝑥) = log𝑏𝑏 𝑥𝑥+log𝑏𝑏 𝑦𝑦 

log𝑏𝑏 �
𝑥𝑥
𝑦𝑦� = log𝑏𝑏 𝑥𝑥 − log𝑏𝑏 𝑦𝑦 

 

Arithmetic Properties 

Associative: 𝑎𝑎(𝑏𝑏𝑏𝑏) = (𝑎𝑎𝑎𝑎)𝑐𝑐 

Commutative: 𝑎𝑎 + 𝑏𝑏 = 𝑏𝑏 + 𝑎𝑎 and 𝑎𝑎𝑎𝑎 = 𝑏𝑏𝑏𝑏  

Distributive: 𝑎𝑎(𝑏𝑏 + 𝑐𝑐) = 𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎 
Quadratic Equation 
For the equation 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 = 0 

𝑥𝑥 =
−𝑏𝑏 ± √𝑏𝑏2 − 4𝑎𝑎𝑎𝑎

2𝑎𝑎  

Properties of Inequalities 
If 𝑎𝑎 < 𝑏𝑏 then 𝑎𝑎 + 𝑐𝑐 < 𝑏𝑏 + 𝑐𝑐 and  

𝑎𝑎 − 𝑐𝑐 < 𝑏𝑏 − 𝑐𝑐 
If 𝑎𝑎 < 𝑏𝑏 and 𝑐𝑐 > 0 then 𝑎𝑎𝑎𝑎 < 𝑏𝑏𝑐𝑐 and  

𝑎𝑎 𝑐𝑐⁄ < 𝑏𝑏 𝑐𝑐�  
If 𝑎𝑎 < 𝑏𝑏 and 𝑐𝑐 < 0 then 𝑎𝑎𝑎𝑎 > 𝑏𝑏𝑐𝑐 and  

𝑎𝑎 𝑐𝑐⁄ > 𝑏𝑏 𝑐𝑐�  Absolute Value 

|a|=� 𝑎𝑎, if 𝑎𝑎 ≥ 0
−𝑎𝑎, if 𝑎𝑎 < 0 

|𝑎𝑎| = | − 𝑎𝑎| 

|a|≥ 0 

|ab|=|a||b| 

�
𝑎𝑎
𝑏𝑏
� =

|𝑎𝑎|
|𝑏𝑏| 

|𝑎𝑎 + 𝑏𝑏| ≤ |𝑎𝑎| + |𝑏𝑏| 

 

 
Common Factoring 
Examples 
 
𝑥𝑥2 − 𝑎𝑎2 = (𝑥𝑥 + 𝑎𝑎)(𝑥𝑥 − 𝑎𝑎) 

𝑥𝑥2 + 2𝑎𝑎𝑎𝑎 + 𝑎𝑎2 = (𝑥𝑥 + 𝑎𝑎)2 

𝑥𝑥2 − 2𝑎𝑎𝑎𝑎 + 𝑎𝑎2 = (𝑥𝑥 − 𝑎𝑎)2 

𝑥𝑥2 + (𝑎𝑎 + 𝑏𝑏)𝑥𝑥 + 𝑎𝑎𝑎𝑎 

                  = (𝑥𝑥 + 𝑎𝑎)(𝑥𝑥 + 𝑏𝑏) 

 

Properties of Complex Numbers 

𝑖𝑖 = √−1 

𝑖𝑖2 = −1 

√−𝑎𝑎 = 𝑖𝑖√𝑎𝑎,𝑎𝑎 ≥ 0 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏) + (𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎 + 𝑐𝑐 + (𝑏𝑏 + 𝑐𝑐)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏) − (𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎 − 𝑐𝑐 + (𝑏𝑏 − 𝑐𝑐)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏)(𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎𝑎𝑎 − 𝑏𝑏𝑏𝑏 + (𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏)(𝑎𝑎 − 𝑏𝑏𝑏𝑏) = 𝑎𝑎2 + 𝑏𝑏2 

 

Arithmetic Operations 

Examples 

𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎 = 𝑎𝑎(𝑏𝑏 + 𝑐𝑐) 

𝑎𝑎 ∙
𝑏𝑏
𝑐𝑐 =

𝑎𝑎𝑎𝑎
𝑐𝑐  

𝑎𝑎
𝑏𝑏�
𝑐𝑐 =

𝑎𝑎
𝑏𝑏𝑏𝑏 

𝑎𝑎
𝑏𝑏 𝑐𝑐�

=
𝑎𝑎𝑎𝑎
𝑏𝑏  

𝑎𝑎
𝑏𝑏 +

𝑐𝑐
𝑑𝑑 =

𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑏𝑏𝑏𝑏  

𝑎𝑎
𝑏𝑏 −

𝑐𝑐
𝑑𝑑 =

𝑎𝑎𝑎𝑎 − 𝑏𝑏𝑏𝑏
𝑏𝑏𝑏𝑏  

𝑎𝑎 − 𝑏𝑏
𝑐𝑐 − 𝑑𝑑

=
𝑏𝑏 − 𝑎𝑎
𝑑𝑑 − 𝑐𝑐 

𝑎𝑎 + 𝑏𝑏
𝑐𝑐

=
𝑎𝑎
𝑐𝑐 +

𝑏𝑏
𝑐𝑐  

𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎
𝑎𝑎

= 𝑏𝑏 + 𝑐𝑐, 𝑎𝑎 ≠ 0 

𝑎𝑎
𝑏𝑏�

𝑐𝑐
𝑑𝑑�

=
𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏  

Exponent Properties 

𝑎𝑎𝑛𝑛𝑎𝑎𝑚𝑚 = 𝑎𝑎𝑛𝑛+𝑚𝑚 

(𝑎𝑎𝑛𝑛)𝑚𝑚 = 𝑎𝑎𝑛𝑛𝑛𝑛 

(𝑎𝑎𝑎𝑎)𝑛𝑛 = 𝑎𝑎𝑛𝑛𝑏𝑏𝑛𝑛 

𝑎𝑎−1 =
1
𝑎𝑎 

�
𝑎𝑎
𝑏𝑏�

−𝑛𝑛
= �

𝑏𝑏
𝑎𝑎�

𝑛𝑛

=
𝑏𝑏𝑛𝑛

𝑎𝑎𝑛𝑛 

𝑎𝑎𝑛𝑛

𝑎𝑎𝑚𝑚 = 𝑎𝑎𝑛𝑛−𝑚𝑚 =
1

𝑎𝑎𝑚𝑚−𝑛𝑛 

𝑎𝑎0 = 1,𝑎𝑎 ≠ 0 

�
𝑎𝑎
𝑏𝑏
�
𝑛𝑛

=
𝑎𝑎𝑛𝑛

𝑏𝑏𝑛𝑛 

1
𝑎𝑎−𝑛𝑛

= 𝑎𝑎𝑛𝑛 

𝑎𝑎
𝑛𝑛
𝑚𝑚 = (𝑎𝑎

1
𝑚𝑚)𝑛𝑛 = (𝑎𝑎𝑛𝑛)

1
𝑚𝑚 

 

Radical Properties 

𝑎𝑎, 𝑏𝑏 ≥ 0 for even 𝑛𝑛 

√𝑎𝑎𝑛𝑛 = 𝑎𝑎
1
𝑛𝑛 

�√𝑎𝑎𝑛𝑛𝑚𝑚
= √𝑎𝑎𝑚𝑚𝑚𝑚  

√𝑎𝑎𝑎𝑎𝑛𝑛 = √𝑎𝑎𝑛𝑛 √𝑏𝑏𝑛𝑛  

�
𝑎𝑎
𝑏𝑏

𝑛𝑛
=
√𝑎𝑎𝑛𝑛

√𝑏𝑏𝑛𝑛  

√𝑎𝑎𝑛𝑛𝑛𝑛 = 𝑎𝑎, if 𝑛𝑛 is odd 

√𝑎𝑎𝑛𝑛𝑛𝑛 = |𝑎𝑎|, if 𝑛𝑛 is even 

 

 

Logarithm Properties 

if 𝑦𝑦 = log𝑏𝑏 𝑥𝑥  then 𝑏𝑏𝑦𝑦 = 𝑥𝑥 

log𝑏𝑏 𝑏𝑏 = 1 and log𝑏𝑏 1 = 0 

log𝑏𝑏 𝑏𝑏𝑥𝑥 = 𝑥𝑥 

𝑏𝑏log𝑏𝑏 𝑥𝑥 = 𝑥𝑥 

log𝑎𝑎 𝑥𝑥 =
log𝑏𝑏 𝑥𝑥
log𝑏𝑏 𝑎𝑎

 

log𝑏𝑏(𝑥𝑥𝑟𝑟) = 𝑟𝑟 log𝑏𝑏 𝑥𝑥 

log𝑏𝑏(𝑥𝑥𝑥𝑥) = log𝑏𝑏 𝑥𝑥+log𝑏𝑏 𝑦𝑦 

log𝑏𝑏 �
𝑥𝑥
𝑦𝑦
� = log𝑏𝑏 𝑥𝑥 − log𝑏𝑏 𝑦𝑦 

 

Arithmetic Properties 

Associative: 𝑎𝑎(𝑏𝑏𝑏𝑏) = (𝑎𝑎𝑎𝑎)𝑐𝑐 

Commutative: 𝑎𝑎 + 𝑏𝑏 = 𝑏𝑏 + 𝑎𝑎 and 𝑎𝑎𝑎𝑎 = 𝑏𝑏𝑏𝑏  

Distributive: 𝑎𝑎(𝑏𝑏 + 𝑐𝑐) = 𝑎𝑎𝑎𝑎 + 𝑎𝑎𝑎𝑎 
Quadratic Equation 
For the equation 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 = 0 

𝑥𝑥 =
−𝑏𝑏 ± √𝑏𝑏2 − 4𝑎𝑎𝑎𝑎

2𝑎𝑎  

Properties of Inequalities 
If 𝑎𝑎 < 𝑏𝑏 then 𝑎𝑎 + 𝑐𝑐 < 𝑏𝑏 + 𝑐𝑐 and  

𝑎𝑎 − 𝑐𝑐 < 𝑏𝑏 − 𝑐𝑐 
If 𝑎𝑎 < 𝑏𝑏 and 𝑐𝑐 > 0 then 𝑎𝑎𝑎𝑎 < 𝑏𝑏𝑐𝑐 and  

𝑎𝑎 𝑐𝑐⁄ < 𝑏𝑏 𝑐𝑐�  
If 𝑎𝑎 < 𝑏𝑏 and 𝑐𝑐 < 0 then 𝑎𝑎𝑎𝑎 > 𝑏𝑏𝑐𝑐 and  

𝑎𝑎 𝑐𝑐⁄ > 𝑏𝑏 𝑐𝑐�  Absolute Value 

|a|=� 𝑎𝑎, if 𝑎𝑎 ≥ 0
−𝑎𝑎, if 𝑎𝑎 < 0 

|𝑎𝑎| = | − 𝑎𝑎| 

|a|≥ 0 

|ab|=|a||b| 

�
𝑎𝑎
𝑏𝑏
� =

|𝑎𝑎|
|𝑏𝑏| 

|𝑎𝑎 + 𝑏𝑏| ≤ |𝑎𝑎| + |𝑏𝑏| 

 

 
Common Factoring 
Examples 
 
𝑥𝑥2 − 𝑎𝑎2 = (𝑥𝑥 + 𝑎𝑎)(𝑥𝑥 − 𝑎𝑎) 

𝑥𝑥2 + 2𝑎𝑎𝑎𝑎 + 𝑎𝑎2 = (𝑥𝑥 + 𝑎𝑎)2 

𝑥𝑥2 − 2𝑎𝑎𝑎𝑎 + 𝑎𝑎2 = (𝑥𝑥 − 𝑎𝑎)2 

𝑥𝑥2 + (𝑎𝑎 + 𝑏𝑏)𝑥𝑥 + 𝑎𝑎𝑎𝑎 

                  = (𝑥𝑥 + 𝑎𝑎)(𝑥𝑥 + 𝑏𝑏) 

 

Properties of Complex Numbers 

𝑖𝑖 = √−1 

𝑖𝑖2 = −1 

√−𝑎𝑎 = 𝑖𝑖√𝑎𝑎,𝑎𝑎 ≥ 0 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏) + (𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎 + 𝑐𝑐 + (𝑏𝑏 + 𝑐𝑐)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏) − (𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎 − 𝑐𝑐 + (𝑏𝑏 − 𝑐𝑐)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏)(𝑐𝑐 + 𝑑𝑑𝑑𝑑) = 𝑎𝑎𝑎𝑎 − 𝑏𝑏𝑏𝑏 + (𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏)𝑖𝑖 

(𝑎𝑎 + 𝑏𝑏𝑏𝑏)(𝑎𝑎 − 𝑏𝑏𝑏𝑏) = 𝑎𝑎2 + 𝑏𝑏2 

 


