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Please Note 1 2 3 4 

Please do not disregard this message.  

1. The Math Reference U document is not to be distributed and is strictly for personal and 

referral use.  

2. Certain math problems and/or examples may have steps missed or cut from the full 

problem; also, certain examples are taken from other sources not cited therefore contents 

of this package is simply an organization of examples and lessons.  

3. All information covered in this package is not professionally edited therefore be aware 

that there is not 100% accurate information in this package.  

4. Please refrain from misuse of this package and only use it for its intended purpose.  

For any comments or suggestions, please contact Rustom Patel by email: 

Rustom.Patel@hotmail.com. Also, visit www.rustompatel.com for other projects done by Rustom 

Patel. Thank you. 
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Basics 

Symbols 
Symbol Term Negation 

 Addition operator: plus, add, sum  
 Subtraction operator: minus, subtract, difference  
 Multiplication operator:  multiply, product, sum  
ẗ Bullet operator:  multiply; notations: variable or constant to bracket or variable   
 Division operator: divide, quotient  
 Slash operator: divide; notations: fractional  
 Equals: Total of equation  
 Almost equal or approximately Ḝ 
 Less than: requires ς constants or variables Ḿ 
 Less than or equal: requires ς constants or variables Ṁ 
 Greater than: requires ς constants or variables ḿ 
 Greater than or equal: requires ς constants or variables ṁ 
 ᴜ  Plus minus: positive to negative; Minus Plus: negative to positive ᶸ  
Њ Infinity Њ 
Ј Degree (σφπ)  
Ў Increment; Change in; Delta; or triangle  

 Decline  
 Pi constant: σȢρτρυωςφυσυψωψ “ 
 ꜚ Phi constant/golden ratio: ρȢφρψπσσωω ‰ 

Ѝ Square root operator;  negation to square Ù ͮ 

ὁὀ ͮ Exponent operator: to the power of, multiply; Exponent operator Ѝ 
ὁὀ ͅ Subscript: Used to array variables  
Ϸ Percentage: expressed as a fraction when over ρππ or decimal when less than ρ  
Ȧ CŀŎǘƻǊƛŀƭΥ ƳǳƭǘƛǇƭƛŜǎ ŀƭƭ ǘŜǊƳǎ ŦǊƻƳ ŀƴ ƛƴǘŜƎŜǊ Řƻǿƴ ǘƻ мΣ ŎŀƴΩǘ ōŜ ƭŜǎǎ ǘƘŀƴ ρ  

 Isolated term  

  Brackets: alternate between square and curved; also interval notation  
 ᷀ Right Angle: ωπ degrees  
 ᷁ Angle  
 ᷂ Measured Angle  
 ᷃ Spherical angle  
Ẑ Right angle with arc  
ẑ Right triangle  
Ẫ Equal and parallel to  
Ṷ Perpendicular to  
 ᷅ Does not divide  
 ᷆ Parallel  ᷇
Ḋ Ratio: comparing ς or more values  
 ɴ Element of: relations  
ᴙ Real Number  
ḉ Because; since  
Ḉ Therefore  

 ᷾ Union: or inclusive  
Ᵽ Theta: objective angle to find  
♪ Alpha: variable notation  

 ʉ End  
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Equations  

Name Equation 

Mixed Number 
 

ᾀ
ὼ

ώ
ώᾀὼ 

Fraction Exponent 
 

ὥ

ὦ
 
ὥ

ὦ
 

Multiplying Exponents 
 

ὥ ὥ ὥ  

Dividing Exponents 
 

ὥ ὥ ὥ  

Bracket Exponent 
 

ὥ ὥ  

Distributive Property Exponent 
 

ὥὦ ὥὦ ὥ ὦ  

Distributive Property 
 

ὥὼ ώ ὥὼ ὥώ 

Length Line Segment 
 ὒ ὼ ὼ ώ ώ  

Midpoint Line Segment 
 

ὼ  ὼ

ς
ȟ
ώ ώ

ς
 

Line Substitution 
 

ώ ώ άὼ ὼ  

Circle Formula 
 

ὼ ώ ὶ 

Circle Centroid 
 

ὼ ὴ ώ ή ὶ 

Sum of Interior Angles 
 

ρψπὲ ς 

Factoring Trinomial 
 

ὥὼ ὦὼὧ 

Quadratic Function 
 

ώ ὥὼ Ὧ 

Expanded Quadratic Function 
 

ώ ὥὼ Ὤ Ὧ 

Square Quadratic Function 
 

ώ ὥὼ ὦὼὧ 

Quadratic Formula 
 ὼ

ὦ Ѝὦ τὥὧ

ςὥ
 

Trigonometry Functions 
 

3/(Ȥ#!(Ȥ4/! 

Sine Law 
 

ὥ

ÓÉÎὃ

ὦ

ÓÉÎὄ

ὧ

ÓÉÎὅ
 

Reverse Sine Law 
 
 
 

ÓÉÎὃ

ὥ

ÓÉÎὄ

ὦ

ÓÉÎὅ

ὧ
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Cosine Law 
 

ὥ ὦ ὧ ςὦὧÃÏÓὃ 
ὦ ὥ ὧ ςὥὧÃÏÓὄ 
ὧ ὥ ὦ ςὥὦÃÏÓὅ 

Reverse Cosine Law 
 ÃÏÓὃ

ὦ ὧ ὥ

ςὦὧ
 

ÃÏÓὄ
ὥ ὧ ὦ

ςὥὧ
 

ÃÏÓὅ
ὥ ὦ ὧ

ςὥὦ
 

Arithmetic Sequence 
 

ὸ ὥ ὲ ρὨ 

Arithmetic Series 
 

Ὓ
ὲ

ς
ὥ ὸ  

Alternative Arithmetic Series 
 

Ὓ
ὲ

ς
ςὥ ὲ ρὨ 

Geometric Sequence 
 

ὸ ὥὶ  

Geometric Series 
 Ὓ

ὥὶ ρ

ὶ ρ
ȟὶ ρ 

Compound Interest 
 

ὃ ὖρ Ὥ  

Present Value 
 

ὖ ὃρ Ὥ  

Ordinary Annuity 
 ὃ

Ὑ ρ Ὥ ρ

Ὥ
 

Present Ordinary Annuity 
 ὖ

Ὑρ ρ Ὥ

Ὥ
 

Power Function 
 

ώ ὥὼ ὥ ὼ ὥ ὼ  ȣ ὥ  ὥ 

First Difference 
 

ὧ ὥὲȦ 

Polynomial Families 
 

ώ Ὧὼ ὥ ὼ ὥ ὼ ὥ ȣ ὼ ὥ  

Difference of Cubes 
 

ὥ ὦ ὥ ὦ ὥ ὥὦ ὦ  

Sum of Cubes 
 

ὥ ὦ ὥ ὦ ὥ ὥὦ ὦ  
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Physics 

Name Equation 

Density 
 

Ὀ
ά

ὠ
 

Motion 
 

Ὠ ὺ ὸ 

Average Velocity and 
Acceleration 
 

ὥ
ὺ ὺ

ὸ
 

Uniform Motion with Constant 
Acceleration 
 

Ὠ ὺϽὸ
ρ

ς
ϽὥϽὸ 

bŜǿǘƻƴΩǎ {ŜŎƻƴŘ [ŀǿ 
 

Ὂ ά ὥ 

Gravity 
 

Ὂ
ὋϽά Ͻά

Ὠ
 

Momentum 
 

ὴ ά ὺ 

Work and Power 
 
 
 

ὡ Ὂ Ὠὖ
ὡ

ὸ
 

Energy 
 ὑȢὉȢ

ρ

ς
ϽάϽὺ 

Static Electricity 
 Ὂ

ὯϽήϽή

Ὠ
 

Current Electricity 
 
 
 
 
 
 

ὠ
ὡ

ή
ὰ
ή

ὸ
 

ὡ ὠϽὍϽὸ 
ὖ ὠϽὍ 

Energy Transfer 
 

ή άϽὧЎὝ 
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General 

Terms 

¶ Expression: a mathematical sentence without an equal sign (). The only way to solve an 

expression is through substitution 

¶ Equation: a mathematical sentence with an equal sign () 

¶ An equation is a math statement that states ς expressions are equal 

Example:  σὼ σ ςὼ ς 

¶ A solution is the value of the variable that makes an equation 

Example:  σὼ σ ςὼ ς 

σὼ ςὼ ς σ 
υὼ

υ

υ

υ
 

ὼ ρ 

¶ A formula describes an algebraic relationship between ς or more variables 

¶ Q.E.D. means that what you have set out to prove has been proven true 

Global Variables 

¶ ὃ: Area 

¶ ὖ: Perimeter 

¶ ὠ: Volume 

¶ ὰ: Length 

¶ ύ: Width 

¶ Ὤ: Height 

¶ ὦ: Base 

¶ ά: Slope 

¶ ὺ: Velocity 

¶ Ὠ: Distance 

¶ ὸ: Time 

¶ Ὅ: Interest 

¶ Ὥ: Imaginary number 

¶ ὴ: Principle 

¶ ὶ: Rate or hypotenuse 

¶ ὼ: Horizontal axis 

¶ ώ: Vertical axis 
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Adding  

Adding in sequence in linear 

Example: ςυσχ  φς 

Adding with multiple values in linear 

Example: ςυςυψωτυ 

¶ When adding with decimals, align decimals up then solve 
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Subtracting  

Subtracting in sequence in linear 

Example: ρππςυ χυ 

Subtracting with multiple values in linear 

Example: ρππςυυπ ςυ 

¶ When subtracting in professional, greater number goes on top 

¶ You can only subtract ς values at a time 

¶ If the greater value is NOT first or on top, the value of the ς digits will be negative 

¶ When subtracting with decimals, align all decimals up and solve 

Example: ςυ ɀ ρππ  χυ 
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Multiplying  

Multiplying in sequence in linear 

Example: ς  υπ ρππ 

Multiplying multiple values in linear 

Example: ς ς ψ σς 

¶ When multiplying with multiple values in professional , every new value, in the result, insert a π 

¶ When multiplying with decimals, align decimals up, solve the question without decimals, then, 

for every digit before the decimal, is how many decimal places are in the result 

 

 

  

Multiplication Chart ( 12 X 12) 

 

             
 ρ ς σ τ υ φ χ ψ ω ρπ ρρ ρς 
 ς τ φ ψ ρπ ρς ρτ ρφ ρψ ςπ ςς ςτ 
 σ φ ω ρς ρυ ρψ ςρ ςτ ςχ σπ σσ σφ 
 τ ψ ρς ρφ ςπ ςτ ςψ σς σφ τπ ττ τψ 
 υ ρπ ρυ ςπ ςυ σπ συ τπ τυ υπ υυ φπ 
 φ ρς ρψ ςτ σπ σφ τς τψ υτ φπ φφ χς 
 χ ρτ ςρ ςψ συ τς τω υφ φσ χπ χχ ψτ 
 ψ ρφ ςτ σς τπ τψ υφ φτ χς ψπ ψψ ωφ 
 ω ρψ ςχ σφ τυ υτ φσ χς ψρ ωπ ωω ρπψ 
 ρπ ςπ σπ τπ υπ φπ χπ ψπ ωπ ρππ ρρπ ρςπ 
 ρρ ςς σσ ττ υυ φφ χχ ψψ ωω ρρπ ρςρ ρσς 
 ρς ςτ σφ τψ φπ χς ψτ ωφ ρπψ ρςπ ρσς ρττ 
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Dividing  

Dividing in sequence in linear 

Example: υπς ςυ 

Dividing multiple values in linear 

Example: υπ ς υ υ 

¶ Divide only ς values at a time 

¶ In professional, smaller number goes outside and the greater number goes inside leaving the 

value for the top 

¶ When dividing with decimals, convert all the number to whole numbers, then divide 
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Integers  

Adding integers 

¶ When the negative integer is next to a positive symbol or addition operator, change it to a 

negative operator 

Example: υ χ  υ χ  ς 

¶ When there are ς negative integers, subtract the two values together and you will end up with a 

negative result 

Example: σ τ  σ τ  χ 

¶ When given several different integers, do it in order 

Example:  ς τ  υ  ς τ υ  ρρ 

Subtracting integers 

¶ When a negative operator is next to a negative integer, the integer and operator both become 

positive 

Example: υ σ   υ σ ψ  

Example: ψ σ  ψ σ  υ 

Example: υ τ  υ  φ υ τ υ φ π 

 

 

  

Number Line  

Effective way to add and subtract integers 

 

σ ς ρ π ρ ς σ τ υ 6 
υ χ ς 

χ 

ω ψ χ φ υ τ σ ς ρ 0 
σ τ χ 

τ 
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Multiplying and dividing integers 

¶ When multiplying or dividing integers, there is a very simple rule to determine if the result will 

be negative or positive 

ÏÒ    
   
   

 

¶ The chart above shows that when multiplying ς positive integers or ς negative integers, the 

result is positive; while a positive and a negative integer have a negative result 

Example: ρπ ς  ςπ 

Example: ρπ ς  υ  

Example: ρπ υ  ς 
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Fractions  

Using Fractions 

¶ The numerator is the number on top and denominator is the number on the bottom 

¶ The numerator is always the amount of the whole that is being taken up while the denominator 

tells you what the whole is out of 

Formula: 
.ÕÍÅÒÁÔÏÒ

$ÅÎÏÍÉÎÁÔÏÒ
 

¶ Fractions are can be solved into decimal by dividing the numerator over denominator 

Example in professional:  

Example in linear:  ςȾυ  

Example in decimal:  πȢτ 

¶ If the denominator is ρ and the numerator is a whole number, then the fraction in lowest terms 

is the numerator 

Example: τ 

¶ When you are trying to convert the fraction into lowest terms, be sure that whatever is done to 

the numerator is done to the denominator. Remember that a numerator or denominator ŎŀƴΩǘ 

be a decimal, they must be whole numbers 

Example:  
Ⱦ

Ⱦ
 υ 

¶ If you ever require to convert a whole number in a fraction, remember how to identify a whole 

number 

Example: φ  
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Reciprocals 

¶ Reciprocals can be used on either fractions or numbers by using the opposite case 

¶ If you want to find the reciprocal of a whole number, put the number over ρ (since a whole 

number, when expressed as a fraction is on top of ρ, flip the ς values, therefore the whole 

number becomes the denominator) 

Example:  υ  

¶ If you want to find the reciprocal of a fraction, flip the numerator and denominator 

Example:  

Adding Fractions 

¶ Find the lowest common denominator (LCD) before multiplying all values in a fraction by a set 

digit, then the other fraction by a different digit 

Example:  

¶ To solve, you must first multiply the first fraction by 2; numerator and denominator. Then you 

will get      then simply add the numerators up to get   

¶ You always want to have common denominators when adding 

¶ Only add the numerators and not the denominators 

¶ Remember to always express in lowest terms by dividing the whole fraction by a set value 

¶ Another way of getting the LCD is by using prime factoring, which means by finding the values 

of denominators through multiplying prime numbers. Start with factors of the first number 

then add any missing factors from the other number 

Example:  ÁÎÄ ȟ ,#$ Ґ нп  

  φ ς σȟψ ς ς ς 

  LCD ς σ ς ς ςτ 

Subtracting Fractions 

¶ Find a common denominator before multiplying all values in a fraction by a set digit, then the 

other fraction by a different digit. Then subtract numerators 

¶ You always want to have common denominators when subtracting 

¶ Only subtract the numerators and not the denominators 

 

Example:              
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Multiplying Fractions 

 

¶ Simply multiply the numerator to the numerator and denominator to denominator regardless 

of the values 

Example:     

¶ Remember to always place in lowest terms by dividing all values by a set digit. 

Example:   

¶ You can also simplify your question by converting opposite numerators and denominators into 

lowest common numbers 

Example:          

Dividing Fractions 

¶ Leave the first fraction along and then convert the second fraction to its reciprocal, then 

multiply 

Example:         

¶ You can also simplify your question by converting opposite numerators and denominators into 

lowest common numbers after the reciprocal is done 

Example:             
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Mixed Numbers 

¶ A mixed number occurs when the numerator is greater than the denominator 

Example:  

¶ To solve this, see how many times the denominator goes into the numerator, write the result 

before the fraction and leave the remainder where the numerator was with the same 

denominator 

Example: τ  

¶ To convert a mixed number into a fraction, multiply the denominator by the whole number and 

add the numerator 

Formula:  ᾀ ώᾀὼ 

Example:  τ   

Decimals 

¶ A decimal less than ρ can become a fraction. Given that in percent, a number less than ρ is only 

out of ρππ, thus, any decimal given over ρππ is a fraction. Then express in lowest terms 

Example: πȢςυ    

¶ To get a decimal from a fract ion, divide the numerator by the denominator 

Example: πȢς 

 

 

  

Fractions, Decimals, Percents Conversions Chart  

 

Fractions Decimals Percents  Fractions Decimals Percents 

 ρȢπ ρππϷ  ρȾφ πȢρφ ρφȢφϷ 
Ⱦ  πȢυ υπϷ  ρȾψ πȢρςυ ρςȢυϷ 
Ⱦ  πȢσ σσȢσϷ  ρȾρπ πȢρ ρπϷ 
Ⱦ  πȢςυ ςυϷ  ςȾσ πȢφ φφȢφϷ 
Ⱦ  πȢς ςπϷ  σȾτ πȢχυ χυϷ 
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Percent  
Fractions and Percentages are very similar. To find a percentage of something, multiply the percent to 

the number and divide by ρππ 

Example: ςυϷ ÏÆ  σππ 

σππςυ ρππχυ  

¶ You can also convert the percentage into percent by making it less than one or dividing that 

value by ρππ 

 

Example: ρυϷ ÏÆ  ςυπ 

ςυππȢρυ σχȢυ 

 

¶ In a pie chart, you may want to find the percent of a section. When given the angle, you divide 

it by σφπ and multiply by ρππ 

 

Example: ωπЈσφπЈ ρππςυϷ  
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Ratios 
Ratios are when you are comparing ρ thing to another 

Example: ρḊς 

¶ In this example, it is for everyone item, there is ς, therefore the ratio is ρ to ς 

¶ You always want to express in lowest terms 

Example: τḊφḊρφ ςḊσḊψ 

¶ In some cases, a question may give you a set of ratios and another with a missing value or 

values. Simply find what the alternative number was multiplied or divided by 

Example: τḊφḊψ ςḊ ȩ Ḋτ 

ḉ
τ

ς
ςȠ 
φ

ς
σ  

¶ All that is required is one relation to be full 

Example: ȩ ḊυḊρπ υḊ ȩ Ḋ υπ 

ρπ υ υπȠ  υ υ ςυȠ  
υ

υ
ρ 

Ḉρ ḊυḊρπ υḊ ςυ Ḋ υπ 

¶ Ratios can also be expressed as fractions by rearranging the ratio; numerator and denominator 

Example: σḊφ    

¶ Ratios are also used for probability by comparing the likeliness of something against the total 

 Example: τḊφ 
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Exponents  
Exponents can be expressed as a number to the power of or square(s) 

Formula: ὼȟὼ  "ÁÓÅȟώ  %ØÐÏÎÅÎÔ 

Example: ς 

¶ The example is expressing ς to the power of σ, there for, ς is multiplied by ς three times. 

Example in professional: ς ς ς ς ψ 

Example in linear:  ςͮσ 

¶ When you have a negative base, there are two simple ways to solve 

Á Write it in expanded form 

Á If the exponent is even, the number is positive and vice-versa 

¶ Ensure that the negative exponent is in brackets 

Example: σ σ  σ  σ  ςχ 

  σ  σ  σ σ  ςχ   

Example: τ ςυφ 

  τ  ςυφ 

¶ When we have a negative exponent, we use the reciprocal of the number converting it into a 

denominator bringing the exponent with us, and making it positive 

 

Example: τ  πȢπρυφςυ 

 

¶ Express as a power of 

Example: Express as a power of ρπ : ρππ ρπ 

Example: Express as a power of ς : ρςψ ς 
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Exponents with Fractional Bases 

¶ Simply write in expanded form 

Example:   

¶ Brackets are necessary for otherwise the exponent only applies to either the numerator or 

denominator, not the whole fraction or base 

Formula:    

¶ Negative fractions usually apply to the numerator 

Example:   

Multiplying and dividing exponents 

¶ When multiplying exponents, we simply add the exponents together ONLY if the bases are 

equivalent 

Formula: ὥ ὥ ὥ  

Example: υ υ υ υ σρςυ 

¶ When dividing exponents, we simply subtract the exponents together ONLY if the bases are 

equivalent 

Formula: ὥ ὥ ὥ  

Example: ς ς ς ς τ 

Brackets and exponents 

¶ When we have an exponent inside a bracket and an exponent outside the bracket, we multiply 

the ς exponents 

Formula: ὥ ὥ  

Example: τ τ τ τπωφ 
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Distributive property with exponents 

¶ When there are ς values inside a bracket, both with exponents and an exponent outside the 

bracket, the exponent outside, is multiplied to all. 

Formula: ὥὦ ὥὦ ὥ ὦ  

Example: ὥὦ ὥ ὦ ὥὦ  

Example: ρψὥὦ 

¶ Anything raised to the power of π is ρ 

Formula: ὼ ρ 

Example: υ ρ 

¶ Keep in mind Exponent Laws 

Example:  

σὥ ὦ  

σ ὥὦ 

ὥὦ

ω
 

Example:  

ρψὼώ

ωὼώ
 

ςὼώ 
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Exponent Law 

 

Law Equation 
Multiplication ὥ ὥ ὥ  

Division ὥ ὥ ὥ  

Power Law ὥ ὥ  

Power of a product ὥὦ ὥ ὦ  

Power of a quotient ὥ

ὦ

ὥ

ὦ
 

Zero exponent ὥ ρȟὥ π 

Negative exponent 
ὥ

ρ

ὥ
ȟὥ π  
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Square Roots 
A square root is a real number which is squared to make its result 

Formula: Ѝὼ 

Example: Ѝςυ 

υ ςυ ḈЍςυ υ  

¶ Square roots are the opposites of squares but when transferred, it carries both positive and 

negative operations 

Formula: Ѝὼ 

Example: σὼ τσς  

ὼ
τσς

σ
 

ὼ Ѝρττ 

ὼ ρς ÏÒρς 

¶ Square roots with variables with exponents; to solve, square root any constant and eliminate 

the exponent 

Example: Ѝτὥ ςὥ 

 

 

  

Squares and Square Roots 

 

● ● Ѝ●  ● ● Ѝ● 
 ρ ρ  ω ψρ σ 
 τ ρȢτρτ  ςυ φςυ υ 
 ω ρȢχσς  ρππ ρππππ ρπ 
 ρφ ς  ρȾς ρȾτ πȢχπχ 
 ςυ ςȢςσφ  ρȾτ ρȾρφ ρȾς 
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¶ To break a square root, for factoring purposes, find ς terms that multiply to create the original 

square root 

Example: ὼ
Ѝ

 

ὼ
ς ЍτЍφ

ς
 

¶ When given a negative term within the square root, the result will always be inadmissible or 

rejected 

Example: Ѝ ςπτ)ÎÁÄÍÉÓÓÁÂÌÅȟ ÒÅÊÅÃÔÅÄ 
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Rational Exponents  
Rational exponents are a combination of square roots and exponents. 

¶ A rational number can be written in a fraction 

Formula: Ѝὼ Ƞὲ ÎÔÈ ÒÏÏÔȟὼ ÒÁÄÉÃÁÎÄȟά ÅØÐÏÎÅÎÔ 

¶ There are ς forms 

Example: Ѝὼ ᴼ2ÁÄÉÃÁÌ ÆÏÒÍ 

Example: ὼ ᴼ%ØÐÏÎÅÎÔ ÆÏÒÍ  

¶ These ς forms will result in the same value 

¶ Remember that a blank notation on a square root still has the exponent value of ς 

Example: Ѝω σ 

ω σ 

Example: Ѝψ ς 

ψ ς 

Example: Ѝρφ ς 

ρφ ς    

¶ Basic conversion from radical form to exponent form 

Formula: Ѝὼ ᴼ ὼ  

¶ Working with negative fractional exponents requires conversion into positive to solve 

Example: χ Ѝχ 

¶ To solve a radical, the numerator must always be ρ 

Example: υ ᴼ  

Example: σᴼσ Ѝω 
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¶ Algebra and rational exponents work similar to the formula 

¶ Denominators for on the index of the radical and the numerator is carried with the radicand 

Example: ὥ Ѝὥ 

¶ Reciprocal the base to get a positive number in the exponent 

Example:  

¶ Attempt to simplify when possible 

Example:  

Example: Ѝυ Ѝυ υ υ υ υ 

Example: Ѝρςυ Ѝρςυ ρςυ υ 

Example: ЍφτO Ѝψ ςO φτ φτ Ѝφτ ς 

Example: ψρὥὦ σὥὦ  

¶ When simplifying, fist match the bases when working with more than ρ polynomial 

¶ If the bases are the same, eliminate bases and solve for the exponent 

Example: σ ψρ 

σ σ 

ὼ σ τ 

ὼ τ σ 

ὼ ρ 

Example: ρπ ρππππ 

ρπ ρπ 

ςὼ ρ σ 

ςὼ ς 

ὼ ρ 
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¶ Remember law of exponents 

Example: 
Ѝ

ὥ  

Example: ψ Ѝψ τ 

Example: ψ  

Example: Ѝτὥ τὥ ςὥ  

Example: πȢππψ Ѝρςυυ 
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Exponential Equations  
Equations in which the variables are exponents. In order to solve, the bases must be the same for all 

polynomials. 

¶ Expand the equation to solve 

¶ Where the bases are the same, the exponents are equal 

Formula: ὼ ὼȠά ὲȠὥ ρȟπȟρ 

Example: ς τ  

ς ς  

ς ς  

σὼ τ τὼ ρπ 

ὼ ρτ 

Example: ω ςχ  

σ σ  

σ σ  

τὼ ς ωὼ φ 

ὼ
ψ

ρσ
 

¶ Remember to follow law of exponents 

Example: ςτ ρ 

ςτ

ς

ρ

ς
 

τ ς
ρ

ς
 

ς ς ς  

ςὼ τ ρ 

ὼ
υ

ς
 

Example: σ σ  

ὼ ςὼ ὼ ς 

ὼ ςὼ ὼ ς π 

ὼ σὼ ς π 

ὼ ς ὼ ρ π 

Ḉὼ ςȟὼ ρ 
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¶ Common factor when necessary 

Example: ς ς ρπυφ 

ς ς ς ρπυφ 

ς ς ς ρπυφ 

ς φφ ρπυφ 

ς φφ

φφ

ρπυφ

φφ
 

ς ρφ 

ὥ ψ 

Example: σ σ ρτυψ 

σ σ σ σ ρτυψ 

σ σ σ ρτυψ 

σ ρψ

ρψ

ρτυψ

ρψ
 

σ ψρ 

σ σ 

Ὣ τ 

Example: ς ς ςψψ 

ς ς ς ςψψ 

ς ρ ς ςψψ 

ς ω

ω

ςψψ

ω
 

ς σς 

ς ς 

ὼ υ 
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Rational Expressions  
Expressions that include variables within polynomials and are rational (fraction). 

¶ Restrictions are numbers that the variable cannot equal 

¶ A restriction is made so that an answer will not equal π 

¶ Look for the restriction in the factoring step of the expression and the denominator 

¶ Solve and state the restriction 

Example:  

σὥ  

Ḉὥȟὦ π 

Example:  

ὥὥ σ

ὥὥ τ
 

ὥ σ

ὥ τ
 

Ḉὥ πȟτ 

Example:  

ὼ ς ὼ ς

υὼ ς
 

ὼ ς

υ
 

Ḉὼ ς 

Example:  

ρ ςώ ρ ςώ

ςτώ ρ
 

ρ ςώ ρ ςώ

ςςώ ρ ςώ ρ
 

ρ ςώ

ςώ ρ
 

Ḉώ
ρ

ς
ȟ
ρ

ς
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¶ Watch for difference of squares and trinomial factoring 

Example:  

ὼ υ ὼ σ

ὼ υ ὼ υ
 

ὼ σ

ὼ υ
 

Ḉὼ υȟυ 

Example:  

σὼ ς ςὼ σ

ςὼ σ τὼ σ
 

σὼ ς

τὼ σ
 

Ḉὼ
σ

ς
ȟ
σ

τ
 

Example:  

ά ὲ ςά ὲ

ςά σὲ ςά ὲ
 

ά ὲ

ςά σὲ
 

Ḉά
σὲ

ς
ȟ
ὲ

ς
 

¶ Always watch for common factors 

Example:  

ςώτώ υὼ

τώ
 

τώ υὼ

ςώ
 

Ḉώ π 
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Multiplying and dividing rational expressions 

¶ Common factor, cross multiply, reduce, and then multiply 

Example:  

ψά

ὲ

ς

υ
 

ρφά

υὲ
 

Ḉάȟὲ π 

Example:  

ρυὥὦ

τὧ

σ

ψὥὦὧ
 

ρυὦ

τὧ

σ

ψὧ
 

τυὦ

σςὧ
 

Ḉ ὥȟὦȟὧ π 

Example:  

ὼ ς ὼ ς

ὼ σ

σὼ σ

τὼ ς
 

σὼ ς

τ
 

Ḉὼ σȟς 

Example:  

ὼ τὼώυὼώςπώ

ὼ σὼώυὼώρυώ

ὼ ςὼώσὼώφώ

ὼ ςὼώτὼώψώ
 

ὼὼ τώ υώὼ τώ

ὼὼ σώ υώὼ σώ

ὼὼ ςώ σώὼ ςώ

ὼὼ ςώ τώὼ ςώ
 

ὼ υώ ὼ τώ

ὼ υώ ὼ σώ

ὼ σώ ὼ ςώ

ὼ τώ ὼ ςώ
 

ὼ υώ

ὼ υώ

ὼ ςώ

ὼ ςώ
 

ρ

ρ

ρ

ρ
 

ρ 

Ḉὼ υώȟσώȟτώȟςώȟπ 
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Adding and subtracting rational expressions 

¶ Find the lowest common denominator, then add or subtract, and common factor if possible  

Example:  

τὼ φὼ

ὼ ρ
 

ρπὼ

ὼ ρ
 

Example: ȟὒὅὈρψ 

φὥ ςὦ φὥ ρςὦ ρςὥ ωὦ

ρψ
 

ρςὥ ρωὦ

ρψ
 

Example:  

ςώ σ υ ςώ

σ τώ
 

ςώ σ υ ςώ

σ τώ
 

ς

σ τώ
 

¶ Always common factor and then find the lowest common denominator 

Example: ȟὒὅὈρπά ὲ  

ρυὲ ρπψάὲ

ρπά ὲ
 

Example: ρȟὒὅὈφὼ ς  

ὼ

ςςὼ ς

σ

σὼ ς

ρ

ρ
 

σὼ φ φὼ ς

φὼ ς
 

σὼ φ φὼ ς

φὼ ς
 

ωὼ ρψ

φὼ ς
 

ωὼ ς

φὼ ς

ω

φ

σ

ς
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Example: ȟὒὅὈ ὼ ς ὼ ς  

ςὼὼ ς σὼὼ ς

ὼ ς ὼ ς
 

ςὼ τὼ σὼ φὼ

ὼ ς ὼ ς
 

υὼ ςὼ

ὼ ς ὼ ς
 

Example: ȟὒὅὈ ςὼ ρ σὼ ρ ὼ ρ  

ςὼ ρ

ςὼ ρ ὼ ρ

ςὼ ρ

σὼ ρ ὼ ρ
 

ςὼ ρ σὼ ρ ςὼ ρ ςὼ ρ

ςὼ ρ σὼ ρ ὼ ρ
 

φὼ ὼ ρ τὼ τὼ ρ

ςὼ ρ σὼ ρ ὼ ρ
 

ρπὼ σὼ

ςὼ ρ σὼ ρ ὼ ρ
 

Example:  

ὼ ς

ὼ ς

φ

ὼ σ
 

ὼ ς

ὼ ς ὼ σ

φ

ὼ ς ὼ σ
 

ὼ υὼ φ φὼ ρς

ὼ ς ὼ σ
 

ὼ ὼ ρψ

ὼ ς ὼ σ
 

Example:  

σὼ ρ ὼ ς

σὼ ρ ὼ τ

ὼ σὼ τ

ὼ ὼ ς
 

σὼ ρ ὼ ς

σὼ ρ ὼ τ

ὼ τ ὼ ρ

ὼ ς ὼ ρ
 

ὼ ρ

ὼ ρ
 

Ḉὼ
ρ

σ
ȟτȟςȟρȟρ 
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Entire and mixed radicals 

¶ Entire radicals are radicals that are irrational 

¶ Mixed radicals are radicals that sum to an entire radical 

¶ Simplify radicals by finding terms that sum to the entire radical 

¶ The terms must be perfect squares 

Example: Ѝτπ  

ЍτϽЍρπ 

ςЍρπ 

Example:  

Ѝςπ

Ѝω
 

ЍτЍυ

σ
 

ςЍυ

σ
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¶ Keep in mind like terms 

Example: ЍυЍρπ  

Ѝυπ 

ЍςЍςυ 

υЍς 

Example: τЍσ ϽςЍχ  

ψЍςρ 

Example: ςЍχϽσЍς ϽЍχ  

φЍωψ 

φЍτωЍς 

φϽχЍς 

τςЍς 

Example: 
Ѝ

 

ςυυЍυ

ρπ
 

υ Ѝυ

ς
 

¶ When you have a negative radical, the answer is indeterminable; however, mathematically 

expressed is the imaginary number. This is notated by Ὥ 

¶ Ensure that complex numbers are being used 

Example: Ѝ ψπ  

τὭЍυ 

Example: Ѝ ρ  

Ὥ 

Example: ὭЍσ  

σ 

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  37 

Operating Radicals  
Simplifying radicals by use of factoring and finding like terms. Also known as complex numbers 

¶ Adding and subtracting radicals can be done through gathering like terms 

¶ In this case, like terms are terms that have a common root in the polynomial 

¶ Keep roots the same 

Example: τЍσ χЍςπυЍρςτЍυ 

τЍσ χςЍυ υςЍσ τЍυ 

τЍσ ρτЍυ ρπЍσ τЍυ 

ρψЍυ φЍσ   

¶ When multiplying radicals, use distributive property and multiply the roots separately 

Example: χЍυσЍσ τЍς 

ςρЍρυςψЍρπ 

¶ Always simplify when you can 

Example: ςЍσЍρρ Ѝφ 

ςЍσσςЍρψ 

ςЍσσςσЍς 

ςЍσσφЍς 

Example: Ѝσ ςЍς Ѝσ ςЍς 

Ѝω τЍτ 

σ ψ 

υ 
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¶ You will have to rationalize the denominator in fractions because it is improper to have an 

irrational denominator 

¶ Rationalizing means making a value rational 

¶ To do so, multiply the irrational denominator to a fraction where both the numerator and 

denominator are equal. This is also known as conjugating 

Formula: ὥЍὦ ὧЍὨ ÁÎÄ ὥЍὦ ὧЍὨ 

ὥȟὦȟὧȟὨ  

are always rational numbers.The product of conjugating is always rational 

¶ Multiply accordingly and eliminate roots using conjugates 

Example: 
Ѝ

 

ρ

Ѝσ
Ͻ
Ѝσ

Ѝσ
 

Ѝσ

σ
 

Example: 
Ѝ

 

τ

σЍς
Ͻ
Ѝς

Ѝς
 

τЍς

σς
 

τЍς

φ
 

ςЍς

σ
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¶ When given ς polynomials in the denominator, being irrational, invert the operator given and 

solve 

Example: 
Ѝ Ѝ

 

τ

φЍς ςЍυ
Ͻ
φЍς ςЍυ

φЍς ςЍυ
 

ςτЍς ψЍυ

συς τυ
 

ςτЍς ψЍυ

χςςπ
 

ςτЍς ψЍυ

υς
 

τ φЍς ςЍυ

τρσ
 

φЍς ςЍυ

ρσ
 

¶ Solve for the variable by putting in standard form 

Example: ὼ σ Ѝς 

ὼ σ Ѝς 

ὼ σ ς  

ὼ σ ς π 

ὼ φὼ ω ς π 

ὼ φὼ χ π 

¶ When working with roots larger than ς, always simplify the root by finding perfect roots 

Example: Ѝρφ 

ЍψЍς 

ςЍς 

Example: Ѝρφ Ѝυτ 

ЍψЍς ЍςχЍς 

ςЍς σЍς 

υЍς 
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Statistics  
Mean, Median and Mode, otherwise known as average, middle number and common value 

Term Definition and formula Example 

Mean 
(average) 

Mean = sum of values/number of values ς τ φ ρς σ τ 

Median 
Middle number (in order), if between ς 
numbers, then adjust value accordingly 

ρτχȟρτψȟρτωȟρυπ  ρτψȢυ 

Mode Number that appears most often τȟυȟυȟυȟφȟφȟχ υ 

Range 
The difference between the greatest and 

smallest number in the series 
σσȟσχȟσσȟσρȟτρ ρπ 

 

¶ An outlier is a measurement that differs significantly from the rest of the data 

Example: ρȟςȟτȟψȟρφȟσςȟσσȟρςψȟςυφȣ 
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Prime Numbers  
Numbers that can only be divisible by ρ and themselves 

¶ A prime number is a whole number with only ς factors: itself and ρ 

Examples:  нΣ оΣ рΣ тΣ ммΣ моΣ мтΧ 

Example: σ σ ρ 

¶ A factor is a number or array of numbers that are between the highest and lowest number 

 

 

  

 

Prime Numbers Chart ( 1-100) 

Grey: Prime Number 

 2 3 τ υ φ χ ψ ω ρπ 
 ρς ρσ ρτ ρυ ρφ ρχ ρψ ρω ςπ 
 ςς ςσ ςτ ςυ ςφ ςχ ςψ ςω σπ 
 σς σσ στ συ σφ σχ σψ σω τπ 
 τς τσ ττ τυ τφ τχ τψ τω υπ 
 υς υσ υτ υυ υφ υχ υψ υω φπ 
 φς φσ φτ φυ φφ φχ φψ φω χπ 
 χς χσ χτ χυ χφ χχ χψ χω ψπ 
 ψς ψσ ψτ ψυ ψφ ψχ ψψ ψω ωπ 
 ως ωσ ωτ ωυ ωφ ωχ ωψ ωω ρππ 
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Prime factoring 

¶ When you are trying to find the lowest common multiple (LCM), you use prime factoring. By 

breaking down a number into the smallest prime digits 

Example: ςψ ς ρτ ς  ς χ 

¶ Factor trees are how a number can be broken down into prime factors 

Example:  

υρς 

ς ςυφ 

ς ς ρςψ 

ς ς ς φτ 

ς ς ς ς σς 

ς ς ς ς ς ρφ 

ς ς ς ς ς ς ψ 

ς ς ς ς ς ς ς τ 

ς ς ς ς ς ς ς ς ς 

ς 

Example: 

σφ 

ρςσ 

τ σ σ 

ς ς σ σ 

ς σ 

Composite numbers 

¶ A composite number is a whole number with more than ς factors; opposite rules of prime 

numbers 

Examples: τȟφȟψȟωȟρπȟρςȟρτȣ 

Example: φ σ ς 

φ φ ρ 

The number 1 

¶ The number ρ is neither a prime or composite number 
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Rational Numbers  
A rational number is a number that can be written as a quotient (division question) of ς integers, where 

the divisor is not π 

¶ A real number is also referred to as a rational number 

Examples: ȠπȢςυȠ ρȠ σ  

¶ There are many equivalent rational numbers 

Example: ρ     ρȢυ 

¶ Order of rational numbers (greatest to least or vice versa) 

Example: σȟςȢυυȟρ ȟπȢυȟȟςȢυ 
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Order of Operation  
The easiest way to remember the order of operations is through using an acronym 

BEDMAS: Brackets      

Exponents     Ѝ  

Division and Multiplication    

Addition and Subtraction    

¶ In a question, we solve using BEDMAS; left to right 

Example: 
    

  ωφ 
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Counter Example  
A counter example is when a question believes that the information is true by displaying it through an 

example where the condition is true. A counter example is an example that disproves the belief of the 

question and shows clearly a false condition 

¶ A conjecture is a general conclusion derived from apparent facts. A conjecture may not be true 

¶ An inference is a conclusion based on reasoning and data 

¶ A counter example can disprove a conjecture or hypothesis 
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System International (S.I.)  
The system international is how we measure things metrically 

Quantity Base Unit Symbol 

Length Meter m 
Mass Gram g 

Volume Litre/Cubic Meter l/m3 
Time Second s 

 

¶ Units can be divided or multiplied into multiples of ρπ to give larger or smaller subunits 

¶ Prefixes are used to indicate smaller or larger subunits 

Common units used with the International System 

Units of Measurement Abbreviation Relation 

Metre m Length 
Hectare ha G 
Tonne t Mass 
Kilogram kg  Mass 
Nautical mile M Distance (navigation) 
Knot kn Speed (navigation) 
Liter L Volume or capacity 
Second s Time 
Hertz Hz Frequency 
Candela cd Luminous intensity 
Degree Celsius ᴈ Temperature 
Degree Fahrenheit ᴌ Temperature 
Kelvin K Thermodynamic temperature 
Pascal Pa Pressure/stress 
Joule J Energy/work 
Newton N Force 
Watt W Power/radiant flux 
Ampere A Electric current 
Volt V Electric potential 
Ohm ɱ Electrical resistance 
Coulomb C Electric charge 

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  47 

 

Metric system 

Kilometre Hectometre Decametre Metre Decimetre Centimetre Millimetre 

km hm dam m dm cm mm 

 ρππ ρπ ρ 
ρ

ρπ
ȠπȢρ 

ρ

ρππ
ȠπȢπρ 

ρ

ρπππ
ȠπȢππρ 

 ρπ ρπ ρπ ρπ  ρπ  ρπ  

 

English system 

Units of Measurement Abbreviation Relation 

1 inch ƛƴΦκέ  
1 foot ft. ρς inches 
1 yard yd. σ feet 
1 mile mi. ρχφπ yards 
1 square foot sq. ft. ρττ sq. inches 
1 square yard sq. yd. ω sq. feet 

1 acre acre 
τψτπ square yards 

τσȟυφπÆÔ 
1 square mile sq. mi. φτπ acres 
1 ton T ςπππ pounds 
1 tablespoon  σ teaspoons 
1 cup c ρφ tablespoons 
1 pint pt ς cups 
1 quart qt ς pints 
1 gallon gal τ quarts 
16 ounces oz ρ pound 
1 pound lb  

 

Temperature conversion 

Celsius to Fahrenheit Fahrenheit to Celsius 

ᴈᴼᴌȡ Î ρȢψȠ σς ᴌᴼᴈȡÎ σς πȢυυυ 
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Length and area conversion 

Initial Unit Second Unit (1st Ą 2nd ) Multiply  (2nd Ą 1st ) Multiply 

Centimetre  Inch πȢσωσχ ςȢυτ 
Metre Foot σȢςψπψ πȢσπτψ 
Kilometre Mile πȢφςρτ ρȢφπω 
Metre2 Foot2 ρπȢχφ πȢπωςω 
Kilometre2 Mile2 πȢσψφρ ςȢυω 

 

Weight and volume conversation 

Initial Unit Second Unit (1st Ą 2nd ) Multiply  (2nd Ą 1st ) Multiply 

Gram  Ounces πȢπσυσ ςψȢσυ 
Kilogram Pound ςȢςπτφ πȢτυσφ 
Tonne Ton ρȢρπςσ πȢωπχς 
Millilitre Ounces (fluid) πȢπσσψ ςωȢυχυ 
Litre Gallon πȢςφτς σȢχψυ 
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Scientific Notation  
Scientific notation is a method to express extremely large or small numbers 

¶ Number of digits after the decimal determines the exponent 

¶ Based on powers of ρπ 

Example: ρςσ πππ πππ πππÎÕÍÂÅÒ 

ρȢςσ ρπ ÓÃÉÅÎÔÉÆÉÃ ÎÏÔÁÔÉÏÎρȢςσ ÃÏÅÆÆÉÃÉÅÎÔȠρπ ÂÁÓÅȠρρ

ÅØÐÏÎÅÎÔ 

¶ The coefficient must be greater than or equal to ρ and less than ρπ 

¶ The base must always be ρπ; a common notation for the base is the variable Ὡ 

Example: ρȢςσ Ὡ  

¶ Decimal place moves between the first and second digit 

¶ When working with small numbers the exponent becomes negative 

¶ Number of digits before the coefficient determines the exponent (negatively) 

Example: πȢπππ πππ χωυ 

χωυÃÏÅÆÆÉÃÉÅÎÔχȢωσ  ρπ  

¶ Negative exponent is referred to a fraction 

Example: ρπ  
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Significant Digits  
Digits that are significant when placed with multiple πͻÓ. Significant digits are also known as significant 

figures, or Sig. Figs. 

¶ All counted quantities are exact 

¶ All measured quantities have some degree of error 

¶ πͻÓ placed before other digits are not significant 

Example: πȢππυτ has ς significant digits 

¶ πͻÓ placed between other digits are always significant  

Example: ςȢππσφ has υ significant digits 

¶ πͻÓ placed after other digits are significant only if there is a decimal place 

Example: ρπππȢππ has φ significant digits 

ρπππ has ρ significant digit 

¶ To change the number of a significant digits for a whole number (like ρπππ), convert it into 

scientific notation 

Example: ρπππ has ρ significant digit, but if changed into scientific notation it becomes 

ρȢπππ  ρπ which gives this number τ significant digits 

¶ When multiplying and dividing significant digits, the result must have the same number of 

significant digits as the smallest measurement in the calculation 

Example: ςστȢπρςȢυπ υψυȢπςυOσ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÇÉÔÓḈυψυ 

¶ When adding and subtracting significant digits, the result must have the same number of 

significant digits as the measurement with the least number of decimal points 

Example: ςȢρÃÍ σȢπτÃÍ ρȢπςÃÍ φȢρφÃÍO ς ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÇÉÔÓḈφȢςÃÍ 
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Rounding  
Rounding numbers is the technique of shortening digit lengths to a easily understandable and realistic 

value. 

¶ Place value is the classification of where a digit lies in a number 

¶ Each classification is named after its base value, the beginning is the decimal point 

¶ Digits that appear after the decimal point ŜƴŘ ǿƛǘƘ ǘƘŜ ǎǳŦŦƛȄ Ψ-ǎΩ ŀƴŘ ǎǘŀǊǘ ŀǘ ƻƴŜ 

Example: ρυστ 

ρȡ 4ÈÏÕÓÁÎÄÓ 

υȡ (ÕÎÄÒÅÄÓ 

σȡ 4ÅÎÓ 

τȡ /ÎÅÓ 

¶ Digits that appear before the decimal point ŜƴŘ ǿƛǘƘ ǘƘŜ ǎǳŦŦƛȄ Ψ-ǘƘΩ ŀƴŘ ǎǘŀǊǘ ŀǘ ǘŜƴ  

Example: συȢχωφ 

σȡ 4ÅÎÓ 

υȡ /ÎÅÓ 

χȡ 4ÅÎÔÈ 

ωȡ (ÕÎÄÒÅÄÔÈ 

φȡ4ÈÏÕÓÁÎÄÔÈ 

¶ Rounding numbers is based on greatening the value of the higher digit place value 

¶ Numbers between π and τ are rounded down. Numbers between υ and ω are rounded up. 

When rounded up or down, the place value next to it increases, remains neutral, or decreases 

Example: .ÕÍÂÅÒςυφτȠ2ÏÕÎÄ ÔÏ ÔÈÅ ÎÅÁÒÅÓÔ ÈÕÎÄÒÅÄÓ 

ḉφ Á ÔÅÎÓ ÐÌÁÃÅ ÖÁÌÕÅ ÉÓυ ÔÈÅÎ 

.ÕÍÂÅÒςφππ 

Example: .ÕÍÂÅÒπȢψχςȠ2ÏÕÎÄ ÔÏ ÔÈÅ ÎÅÁÒÅÓÔ ÈÕÎÄÒÅÄÔÈ 

ḉς Á ÔÈÏÕÓÁÎÄÔÈ ÐÌÁÃÅ ÖÁÌÕÅ ÉÓυ ÔÈÅÎ 

.ÕÍÂÅÒπȢψχπ 
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Algebra  

Polynomials  
A polynomial is a combination of constants and variables that are bound by multiplication and division. 

There are τ classifications of polynomials. They are a monomial, binomial, trinomial and polynomial. 

Each indicates whether there is ρȟ ςȟ σ or more than σ terms. 

Type Number of Terms Examples 

Monomial ρ υώȟσὥȟςὼȟυπȟὼȟὼώȟὼώᾀ 
Binomial ς υώ σὥȟςὼ ρπȟυπὼ σὥȟὼ ώȟὴ  ὴ 
Trinomial σ ὴ  ὴ  ὴȟς  ς  ςȟςώ τὯ χᾀ 

Polynomial σ  ὥὦ υ τὥὦς 

 

¶ A Monomial is a number, a product of one or more variables, or the product of a number and or 

more variables. The coefficient is the number part of a monomial 

Example: ὦὼȠὦ ÃÏÅÆÆÉÃÉÅÎÔȟ ὼ ÖÁÒÉÁÂÌÅȟὦὼ ÍÏÎÏÍÉÁÌ 

¶ A polynomial is formed by adding or subtracting monomials. Each monomial is a term of the 

polynomial. Some polynomials have special names 

¶ Monomial: φὼȟσὼȟτὼσώσ 

¶ Binomial: σὼ ώȟςὼ χȟφὼ ςὼώ 

¶ Trinomial: ὼ ὼώώȟφὼ σὦὧ  ςὥὦὧὨ 

¶ Polynomials with more than σ terms are called polynomials. 

¶ Polynomials can also be classified by the degree of the variable 

¶ The Degree is the highest number of the sum of the exponents 

Example: Polynomial  Term  Name   Degree 

φὼ   ρ  Monomial  ρ 

ς   ρ  Monomial  π 

φὼ χώ  ς  Binomial  ρ 

υὼ ὼ χὼ ς τ  Polynomial  σ 
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¶ How each are classified are through the number of terms used 

¶ A term is classified by constants and variables that are not bound by addition or subtraction 

operators 

Example: ςὥ  ρ ÔÅÒÍÓ  ÍÏÎÏÍÉÁÌ 

Example: ςὥ σὥ  ς ÔÅÒÍÓ  ÂÉÎÏÍÉÁÌ 

Example: ςὥ ὥ τὦ  σ ÔÅÒÍÓ  ÔÒÉÎÏÍÉÁÌ 

Example: ςὥ  ὥ υȾτ    ὥὦ   τ ÔÅÒÍÓ  ÐÏÌÙÎÏÍÉÁÌ 

¶ A variable is a letter that represents a value 

Examples: ὥȟὦȟὧȟὨȟὩȟὪȟὫȟὬȟὭȟὮȟὯȟὰȟάȟὲȟέȟὴȟήȟὶȟίȟὸȟόȟὺȟύȟὼȟώȟᾀ 

¶ A coefficient is a number that is multiplied by a variable 

Examples: σὼ O σȟὼ O ρ 

¶ A constant ƛǎ ŀ ǘŜǊƳ ǘƘŀǘ ŘƻŜǎƴΩǘ ƛƴŎƭǳŘŜ ŀƴȅ variables (a number by itself) 

Example: σὼ υπ O υπ 

¶ A degree of a term means the sum of the exponents on the variables in a term 

Examples: ὼ O ςȟσώ O τȟ ςὥὦO τȟ σᴼπ 

¶ A degree of a polynomial means the degree of the highest term 

Example: ὼ ς O ρ   

Example: σύ  ςύ υ O ς  

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  54 

When graphing with variables, there are ς types of variables. Independent variables and dependant 

variables 

¶ Independent variables are variables that are not affected by other variables ὼ ÁØÉÓ 

¶ Dependant variables are variables that can be affected by other variables  ώ ÁØÉÓ 

¶ A dependant variable is a variable affected by another variable. On a graph, the dependant 

variable is labelled on the ώ axis 

¶  An independent variable is a variable that affects other variables. On a graph, the independent 

variable is labelled on the ὼ axis 
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Collecting Like Terms  
Like terms is a way of simplifying a question by taking terms with similar variables 

¶ In order to collect like terms, the terms that are being collected must have the same 

variable/letter and the same exponent 

¶ Add or subtract terms from each other 

¶ Rewrite in greatest to least term and in alphabetical order 

Example: σὼ υὼ ψὼ 

Example: ςὼ σ σὼ φ ςὼ σὼ σ φ υὼ ω 

Example: ςὼ χὼ σὼ τᾀ υ ςᾀ σὼ ρ σὼ σὼ ςὼ τᾀ ςᾀ χ υ

ρ ψὼ φᾀ ρσ 

Example: σὼ ςώ φὼ ώ σ φὼ σὼ ςώ ώ σ ωὼ ρώ σ ωὼ ώ σ 

¶ When there are variables with different exponents, only group same exponent variables 

together, not all variables 

Example: υὼ σ ςὼ ςὼ ὼ φ υὼ ςὼ ςὼ ὼ φ σ σὼ  σὼ ω 
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Add polynomials 

¶ Remove brackets and collect like terms 

Example: Ὧ σ  σὯ τ  Ὧ σ σὯ τ σὯ Ὧ σ τ τὯ ρ 

Example: φὼ  σὼ υ  χὼ  σὼ ρπ  φὼ  σὼ υ χὼ σὼ ρπ

χὼ φὼ σὼ σὼ υ ρπ ρσὼ  ρυ    

Example: ὴ σ ςὴ ρ ὴ σ ςὴ ρ ὴ ςὴ σ ρ ὴ τ 

Subtract polynomials 

¶ Add opposite, open brackets then collect like terms 

¶ Switch opposite for every minus sign before a bracket 

¶ When there is a negative sign outside a bracket, think of it as negative 1 and use distributive 

property to get the opposite 

Example: σὸ υ χὸ ρ σὸ υ χὸ ρ  σὸ υ χὸ ρ σὸ χὸ

υ ρ ρπὸ τ 

Example: ςὯ  φὯ ψ υὯ φὯ ψ ςὯ  φὯ ψ υὯ  φὯ ψ

ςὯ  φὯ ψ υὯ φὯ ψ ςὯ  υὯ φὯ φὯ ψ ψ σὯ    
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Multiply polynomials 

¶ Multiplying monomials 

¶ Remove brackets 

¶ Multiply  coefficients 

¶ When multiplying variables, collect like terms of the similar variable and per variable, add an 

additional exponent  

¶ collect like terms 

Example: ωὼ σὼ ςχὼ 

Example: ψὼώφὼώᾀ τψὼώᾀ 

¶ Multiplying Binomials 

¶ Similar to multiplying monomials but there is a specific order 

Formula: FOIL: First term, outside term, inside term, last term 

Example: ὼ σ ὼ χ 

ὼ ὼ 

ὼ χ 

σ ὼ 

σ χ 

 ὼ χὼ σὼ ςρ 

 ὼ τὼ ςρ 

Example: φώ σ ςὼ χ 

ρςὼώτςώ φὼ ςρ 

ρςὼώφὼ τςώ ςρ 

Example: φσὼ τ ὼ χ 

φσὼ ςρὼ τὼ ςψ 

φσὼ ςυὼ ςψ 

φσὼ φ ςυὼ φςψ 

ρψὼ ρυπὼ ρφψ 

Simplify: ψ στὼ σ υὼ ς σὼ υ ςὼ υ 

ψ σςπὼ ψὼ ρυὼ φ φὼ ρυὼ ρπὼ ςυ 

ψ σςπὼ ςσὼ φ φὼ ςυὼ ςυ 

ψ σςπὼ σ ςσὼ σφ φὼ ςυὼ ςυ 

ψ φπὼ φωὼ ρψφὼ ςυὼ ςυ 

φφὼ ττὼ συ 
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Squaring Binomials 

¶ Multiply  the bracket term by how ever many exponents there are 

Example: ὼ ς  

ὼ ς ὼ ς 

ὼ ςὼ ςὼ τ 

ὼ τὼ τ 

Example: ὼ ςώ  

ὼ ςώ ὼ ςώ 

ὼ ςὼώςὼώτώ 

ὼ τὼώτώ 

Example: φὼ τώ  

φὼ τώ φὼ τώ 

σφὼ ςτὼώςτὼώρφώ 

σφὼ τψὼώρφώ 

Example: σὼ ςώ  

σὼ ςώ σὼ ςώ 

ωὼ φὼώφὼώτώ 

ωὼ ρςὼώτώ 
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¶ The product of sum difference can be solved ς ways 

¶ Simplify 

Example: ὼ ώ ὼ ώ 

ὼ ὼώὼώώ 

ὼ ώ 

Example: σὼ τώ σὼ τώ 

ωὼ ρςὼώρςὼώρφ 

ωὼ ρφώ 

¶ Watch for the operators 

Formula: ὥ ὦ ὥ ὦ ὥ ὦ 

Formula: ὥ ὦ ὥ ςὥὦὦ 

Formula: ὥ ὦ ὥ ςὥὦ ὦ 

¶ Simplify 

Example: υὼ ςώ υὼ ςώ 

υὼ ςώ  

ςυὼ τώ 

Example: ρφώ ςυὼ 

τώ υὼ τώ υὼ 

¶ Look for common factors first 

Example: ρψὼ ψώ 

ςωὼ τώ  

ςσὼ ςώ σὼ ςώ 

Example:  

ὼ

ς

ρ

σ

ὼ

ς

ρ

σ
 

Example: σςὼ σ ςὼ τ ςὼ τ 

σςὼ σ ςὼ σ τὼ ρφ 

στὼ ρςὼ ω τὼ ρφ 

ρςὼ σφὼ ςχτὼ ρφ 

ψὼ σφὼ τσ 
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Perfect square trinomials 

¶ First and last terms are perfect squares 

¶ Middle term is twice the product of the square roots of the first and last terms 

Formula: ὥ ςὥὦ ὦ ὥ ὦ  

Formula: ὥ ςὥὦ ὦ ὥ ὦ  

¶ Perfect squares can be determined through a second method 

Example: τὼ ρςὼ ω 

ḈςЍτЍω ρς 

¶ Simplify 

Example: ὼ φὼ ω 

ὼ σ  

Example: ὼ ρπὼ ςυ 

ὼ υ  

Example: ωὼ ρςὼώτώ 

σὼ ςώ  

Example: ὼ ρψὼ ωρὼ 

ὼὼ ρψὼ ψρ 

ὼὼ ω  

Example: σςὼ ψ 

ψτὼ ρ 

ψςὼ ρ ςὼ ρ 

Example: ωὼ φὼ ρ 

ωὼ ρ  

Example: ὼ σφ 

ὼ φ ὼ φ 
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Example: The area of a square is represented by  

ὃ ωὥ ςτὥ ρφȟ for ὥ being a positive number. Find ὥ 

ὃ σὥ τ  

ὃ σὥ τ σὥ σ 

σὥ τ π 

σὥ τ 

ὥ
τ

σ
 

 

¶ Perfect squares can also be found in other polynomials 

¶ Watch for exponents and perfect squares 

Example: ὼ ψρ 

ὼ ω ὼ ω 

ὼ ω ὼ σ ὼ σ 

¶ The variable may have more than ρ answer 

Example: ςὼ χὼ σ 

ςὼ χὼ σ π 

ςὼ ὼ φὼ σ π 

ὼςὼ ρ σςὼ ρ π 

ὼ σ ςὼ ρ π 

Ḉὼ σȟὼ
ρ

ς
  

¶ Simplify 

Example: ὼ τὼ τ 

ὼ τὼ τ π 

ὼ ς π 

ὼ ς π 

ὼ ς 

Example: ὼ τω 

#ÁÎͻÔ ÂÅ ÆÁÃÔÏÒÅÄ 

 

  

σὥ τ 

σὥ τ 
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Divide polynomials  

¶ Remove brackets 

¶ Divide coefficients 

¶ When dividing variables, collect like terms of the similar variable and per variable, subtract an 

additional exponent  

¶ collect like terms 

Example: ρψὼώ ᾀ 

¶ Expand and simplify; ς methods 

¶ Second method involves dividing the ς simplified terms 

Example: φὼὼ σ υὼὼ χ 

φὼ ρψὼ υὼ συὼ ὼ ρχ 

Second Method 

φὼ ρψὼ

υὼ συὼ
ὼ ρχὼ 
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Difference of Squares 

¶ A simple way of common factoring 

¶ Only applies to a difference 

Formula: ὼ ὦ 7ÈÅÒÅ Â ÉÓ Á ÐÅÒÆÅÃÔ ÓÑÕÁÒÅ 

ὼ Ѝὦ ὼ Ѝὦ 

Example: ὼ ςυ 

ὼ υ ὼ υ 
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Distributive Property  
When you have a constant or variable outside a bracket, you distribute the constant or variable to 

every term within the bracket and multiply each term by that variable or constant. Also known as 

expanding or simplifying 

Formula: ὥὼ ώ ὥὼ ὥώ 

Example: χὼ σ χὼ χ σ  

χὼ ςρ 

Example: φὴ ή ςὼὴ ή 

ὴ ή φ ςὼ 

¶ When there is a term with a variable outside and inside the bracket, the variable is raised to the 

power of that variable or the sum of the exponents  

Example: χώ ρ υώ  υώχώ ρ  υώχώ υώ ρ  συώ  υώ 

Example: ψὼ ώ τὼώὼ 

ψὼ ὼ τὼώώ 

ὼψὼ ρ ώτὼ ρ 

¶ Dealing with fractions is no different, it applies as a term 

Example: ςύ φ ςύ φ ύ σ 

¶ With variables, remember with like variables multiplied with each other makes it raised to the 

power of the sum of the exponents 

Example: ὼὼ τ ςὼὼ ρ ὼὼ ὼτ ςὼὼ ςὼρ ὼ τὼ ςὼ

σὼ ςὼ ὼ τὼ ςὼ σὼ φὼ 

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  65 

Factoring  
Factoring is the opposite of expanding. Factoring is used to confirm what the Greatest Common Factor 

(GCF) is. We can easily assume what the GCF is but then we must confirm it. To find the GCF, find a term 

or constant or variable or both that fits all the terms 

¶ In a polynomial with variables and constants, we identify the GCF, and then put the polynomial 

inside brackets and the GCF before the brackets. We divide each term in the brackets by the 

GCF 

Example: σὼ φ  '#&  σȟσὼ ς 

¶ With exponents 

Example: ςὼ ψὼ '#&  ςὼȟςὼρ τὼ 

Example: σὼ ςὼ ὼώ '#&ὼȟὼσὼ ς ώ 

Example: υά ὸ ρπά ὸ ςὸ 

υά ὸ ς ὸὸ ς 

ὸ ς υά ὸ 

¶ With variables only 

Example: ὦόά ὦόά  '#&  ὦόάȟὦόάὦό ά  

¶ Simply try to find what fits all terms 

¶ Find the area in factored form 

Example:  

ὃ ὼ ς ς ώ ς ς ὼώ 

ὼ τ ώ τ ὼώ 

ὼώτὼ τώ ρφὼώ 

τὼ τώ ρφ 

τὼ ώ τ 

 

  

ώ 
ὼ 

ς 
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Factor by grouping 

¶ Some polynomials do not have common factors in all of their terms. These polynomials can 

sometimes be factored by grouping terms that do not have a common factor 

¶ Group terms that have a common factor 

Example: ὥὼ ὥώ ὦὼὦώ 

ὥὼ ώ ὦὼ ώ 

ὼ ώ ὥ ὦ 

¶ Factoring a trinomial 

Formula: ὼ ὦὼὧ 

¶ ὦ and ὧ and constants 

¶ To find the grouped factor, you must find ς integers which will equal the sum of ὦ and the 

product of ὧ 

Example: ὼ ψὼ ρυ 

What ς numbers add to ψ and multiply to ρυ; σȟυ 

σ υ ψ 

σ υ ρυ 

Ḉὼ σ ὼ υ 
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¶ Watch for the constants 

Example: ὼ ὼ σπȠ φȟυ 

ὼ φ ὼ υ 

¶ Watch for the exponents 

Example:   ὼ ρψὼ χςὼȠρςȟφ 

ὼὼ ρψὼ χς 

ὼὼ ρςὼ φ 

¶ Remember that the rule applies to the whole term 

Example: ὼ ώ υὼ ώ φȠ σȟς 

ὼ ώ σ ὼ ώ ς 

¶ When there are multiple variables, find the ς integers and include the alternate variable term 

beside the constants  

Example: ὼ ρτὼώσςώȠρφȟς 

ὼ ρφώ ὼ ςώ 

¶ In some cases the polynomial will not be able to factor 

Example: ὼ υὼ ς 

/ŀƴΩǘ ōŜ ŦŀŎǘƻǊŜŘ 
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¶ When ὼ has a constant multiple, it is considered a quadratic equation 

¶ A quadratic equation is a polynomial equation of the second degree 

Formula: ὥὼ ὦὼὧȟὥ ρ 

¶ To find the grouped factor, you must find ς integers which will equal the sum of ὦ and the 

product of ὥ and ὧ 

Example: ςὼ ὼ φȠÁÄÄȡρȟ ÍÕÌÔÉÐÌÙȡρςȠ τȟσ 

ςὼ τὼ σὼ φ 

ςὼὼ ς σὼ ς 

ὼ ς ςὼ σ 

Check:  

ὼ ς ςὼ σ 

ςὼ σὼ τὼ φ 

ςὼ ὼ φ 

¶ Watch for the exponents 

Example: φὼ ὼώςώȠÁÄÄȡρȟ ÍÕÌÔÉÐÌÙȡρςȠ σȟτ 

φὼ σὼώτὼώςώ 

σὼςὼ ώ ςώςὼ ώ 

ςὼ ςώ ςὼ ώ 

¶ Look for common factors 

¶ Common factors with constants 

Example: τὼ τὼώψώȠÁÄÄȡτȟ ÍÕÌÔÉÐÌÙȡσςȠψȟτ 

τὼ τὼώψὼώψώ 

τὼὼ ώ ψώὼ ώ 

τὼ ψώ ὼ ώ 

τὼ ςώ ὼ ώ 

Common factors 

τὼ ὼώςώ ȠÁÄÄȡρȟ ÍÕÌÔÉÐÌÙȡςȠςȟρ 

τὼ ςώ ὼ ώ 

¶ Common factors with variables 

Example: ςά χά σπάȠÁÄÄȡχȟ ÍÕÌÔÉÐÌÙȡφπȠρςȟυ 

άςά χά σπ 

άςά ρςά υά σπ 

άςά υ ά φ 
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¶ Rearranging the question will sometimes make it easier to solve and then finding common 

factors 

Example: ρυὲ ὲ ςȠ φȟυ 

ρυὲ φὲ υὲ ς 

ρυὲ υὲ φὲ ς 

υὲσὲ ρ ςσὲ ρ 

υὲ ς σὲ ρ 

¶ In some cases the polynomial will not be able to factor 

Example: υὼ ωὼ ςȠÁÄÄȡωȟ ÍÕÌÔÉÐÌÙȡρπ 

ŎŀƴΩǘ be factored 

¶ There are scenarios in which there are multiple numbers which add and multiply to a term 

Example: For what value of Ὧ can this trinomial be factored? 

σὼ Ὧὼ υȠÁÄÄȡὯȟ ÍÕÌÔÉÐÌÙȡρυȠ 

σȟυ ψȟ σȟυ ψȟ ρυȟρ ρφȟρυȟρ ρφ 

Ὧᶰ ρφȟψȟψȟρφ  
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Solving one step Equations  

Adding and subtracting 

¶ Isolate your variable 

¶ Whatever is done to one side must be done to the other side  

Example: ὼ σ υ 

ὼ σ σ υ σ 

ὼ ς 

Example: ὼ σ ς 

ς σ σ ς σ 

ὼ ρ 

Multiplying and dividing 

¶ Isolate your variable 

¶ Whatever is done to one side must be done to the other side  

Example: τὼ ςπ 

τὼ

τ

ςπ

τ
 

ὼ υ 

¶ Always keep your variable positive 

Example: Ὧ ρρ 

ρὯ ρρ 

ρὯ
ρρ

ρ
 

Ὧ ρρ 
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Solving two step Equations  
Recall the order of operations (BEDMAS), solve equations in reverse order of BEDMAS; SAMBED 

¶ Isolate your variable or term 

¶ Whatever is done to one side must be done to the other side  

Example: σὼ ρς ρυ 

σὼ ρςρς ρυρς 

σὼ σ 
σὼ

σ

σ

σ
 

ὼ ρ 

Example: ςὼ φ ψ 

 ςὼ ψ φ 

ὼ
ρτ

ς
 

ὼ χ 
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Solving multi step Equations  
Solve 

¶ Isolate your variable 

¶ Whatever is done to one side must be done to the other side  

¶ Get all variable terms and constant terms to separate side 

¶ Use reverse order of order of operations 

Example: χώ ςώ ρυ 

χώ ςώ σπ 

χώ ςώ σπ 

υώ σπ 

ώ
σπ

υ
 

ώ φ 

¶ When trying to check work, simply substitute your answer into the question and solve 

separately for both sides. If the results of both sides are equivalent, then your answer is correct 

Example: (refer to above example) 

  χώ ςώ ρυ 

χφ ςφ ρυ 

τς ςςρ 

τς τς 

Ḉώ φ 
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Solving Equations with Fractions  
¶ With one fraction, multiply the denominator to each term and/or bracket expression 

¶ Do not distribute the fraction, you want to negate the fraction 

¶ Always have the variable on the left side 

Example: φ ψ ὼ 

σφ σ
ρ

σ
ψ ὼ  

ρψ ψ ὼ 

ρψψ ὼ 

ὼ ρπ 

¶ With multiple fractions, find the lowest common denominator LCD and multiply the LCD to 

each term and/or bracket expression 

¶ Once you have done so, divide the denominator in the fraction by the LCD. Eliminate the 

fraction and multiply the quotient LCD by the term and/or bracket expression 

¶ Then use distributive property once no fraction remains 

Example:  

ρυ
Ὧ ς

σ
ρυ
Ὧ τ

υ
 

υὯ ς σὯ τ 

υὯ σὯ ρςρπ 

ςὯ ςς 

Ὧ
ςς

ς
 

Ὧ ρρ 

¶ If a fraction is a numerator less than ρ, then, with the LCD, you divide the LCD with the 

denominator and multiply the quotient with the numerator 

Example: τ ρσ σ 

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  74 

Rearranging Formulas  

Single step 

¶ Isolate the variable you want or term with variable 

¶ Keep the isolated variable on the left side 

Example: Ὠ ὥ ὦ 

Ὠ ὦ ὥ ὦ ὦ 

Ὠ ὦ ὥ 

ὥ Ὠ ὦ 

Example: ὧ ς“  

ὧ

ς“

ς“

ς“
 

 
ὧ

ς“
ὶ 

ὶ
ὧ

ς“
 

Example: ὃ ί  

Ѝὃ ί 

Ѝὃ ί 

ί Ѝὃ 

Multi step 

¶ Isolate the variable you want 

¶ Keep the isolated variable on the left side 

¶ Use reverse order of order of operations 

Example: ώ άὼ ὦ 

ώ ὦ άὼ 
ώ ὦ

ά
ὼ 

ὼ
ώ ὦ

ά
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Word Problems  

Let and therefore statements 

¶ Let statements defines a variable  

¶ Therefore statement justifies the answer 

Example: A number plus σ is ψ. What is the number? 

Let ὼ represent the number 

 ὼ σ ψ 

ὼ σ σ ψ σ 

ὼ υ 

Ḉὼ υ Or therefore the number is υ 

¶ Be careful of the wording 

Example: A number σ less is ψ. What is the number? 

Let ὼ represent the number 

 ὼ σ ψ 

ὼ σ σ ψ σ 

ὼ ρρ 

Ḉὼ ρρ 

 

  



 

  Math Reference U 

WWW.RUSTOMPATEL.COM  76 

Consecutive numbers 

¶ Consecutive numbers are integers that come one after the other without skipping. 

Example: ρȟςȟσ ÏÒ ρȟπȟρ ÏÒ τσȟττȟτυ 

¶ Use extended let statements to define the variable along with other numbers by using the 

variable in the statement 

¶ Collect like terms 

¶ Use If and Then statements to justify your answer and variables 

¶ End with a therefore statement 

Example: The sum of σ consecutive numbers is σσ 

Let ὼ represent the first number, then ὼ ρ represent the second number and 

ὼ ς represent the third number 

 ὼ ὼ ρ ὼ ς σσ 

 ὼ ὼ ρ ὼ ς σσ 

 σὼ σ σσ 

 σὼ σ σ σσσ 
σὼ

σ

σπ

σ
 

 ὼ ρπ 

 If ὼ ρπ Then, 

 ὼ ρ ρπρ ρρ  

And ὼ ς ρπς ρς  

Ḉ The σ consecutive numbers are ρπȟρρȟρς 
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¶ Consecutive EVEN or ODD numbers are integers that come evenly or odd in series 

Example: ςȟτȟφ ÏÒ σȟρȟρ ÏÒ τσȟτυȟτχ 

¶ Same rules apply but in this case, be sure to adjust the statements and variables accordingly 

Example: The sum of σ consecutive even numbers is ρψ 

Let ὼ represent the first number, then ὼ ς represent the second number and 

ὼ τ represent the third number 

 ὼ ὼ ς ὼ τ ρψ 

σὼ φ φ ρψφ 
σὼ

σ

ρς

σ
 

ὼ τ 

 If ὼ τ Then, 

 ὼ ς τ ς φ  

And ὼ τ τ τ ψ  

Ḉ The σ consecutive numbers are τȟφȟψ 

¶ When word problems come in more complex orders, work backwards 

Example: The length of a rectangle is ς more than twice the width. If the perimeter is 

τπÍ, what are the dimensions? 

Let ύ represent the width, then ςύ ς represent the length 

 ὴ ςὰύ 

τπ ςςύ ς ύ  

τπ ςσύ ς 

τπ ςσύ ςς 

τπ φύ τ 

τπτ φύ φ φ 
σφ

φ

φύ

φ
 

ύ φ 

 If ύ φ Then, 

 ςύ ς ςφ ς ρτ 

Ḉ The dimensions are φÍ Ø ρτÍ 
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Example: Pablo is χ years older than Mario. The sum of their ages is ρσ. What are their 

ages? 

Let ά ǊŜǇǊŜǎŜƴǘ aŀǊƛƻΩǎ ŀƎŜΣ ǘƘŜƴ ά χ ǊŜǇǊŜǎŜƴǘ tŀōƭƻΩǎ ŀƎŜ 

 ά ά χ ρσ 

ςά χ ρσ 

 ςά χ χ ρσχ 
ςά

ς

φ

ς
 

ά σ 

 If ά σ Then, 

 ά χ σ χ ρπ   

Ḉ tŀōƭƻΩǎ ŀƎŜ ƛǎ ρπ ŀƴŘ aŀǊƛƻΩǎ ŀƎŜ ƛǎ σ 
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Series and Sequences 
A sequence is a set of numbers in order 

¶ Sequences can be finite  (terminate), or infinite  (never ending) separated by commas 

Example: υȟφȟχȟψȣ (Infinite) 

τȟχȟρπ ȟρσ (Finite) 

ςȟτȟυȟψȟρπȣ (Infinite) 

¶ Each number in a sequence is called a term 

¶ Each term can be denoted by ὸ or Ὢὲ where ὲ is the number position in the sequence 

¶ The sequence can be defined by a formula 

Example: ὸ is the first term 

ὸ is the second term 

ὸ is the ὲÔÈ or general term 

¶ When given a formula, you can solve the terms 

Example: ὸ ςὲ ρ 

σȟυȟχȟωȟρρ 

¶ When given a sequence, it is possible to find the formula 

Example: ρȟψȟςχȟφτȟρςυ 

ὸ ὲ 

¶ A series is the sum of a sequence 
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Arithmetic sequences and series 

¶ Difference between consecutive terms is a constant 

¶ This is called a arithmetic sequence 

¶ First term ὸ is denoted  by ὥ 

¶ Each term after the first is found by adding a constant 

¶ This is called the common difference denoted by Ὠ of the preceding term 

Formula: ὸ ὥ ὲ ρὨ 

Example: ψȟρςȟρφ  

Ḉὥ ψȟὨ τ 

ὸ ὥ ὲ ρὨ 

ὸ ὥ ρωρὨ 

ὸ ψ ρψὨ 

ὸ ψ ρψτ 

ὸ ψ χς 

ὸ ψπ 

 

ÏÒ 

 

ὸ τὲ τ 

ὸ τρω τ 

ὸ χφτ 

ὸ ψπ 

¶ Applications for arithmetic sequence 

Example: Find interest earned on Ασππ over ρπ years. The ρυth year was Ασςυ 

ὸ ὥ ρπρὨ 

σππὥ ωὨ 

ὸ ὥ ρυρὨ 

σςυὥ ρτὨ 

ὥ σςυρτὨ 

σππσςυρτὨ ωὨ 

Ὠ υ 

ὥ ςυυυ 
ςυπ

υ
ρππ ςϷ 
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¶ The sum of the terms in an arithmetic sequence is an arithmetic series 

Formula: ί ὥ ὸ  

¶ Plug in the values to find the sum of the sequence 

Example: Find first υ terms 

ςȟυȟψȟρρȟρτ 

ί
υ

ς
ς ρτ 

ί τπ 
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Geometric sequences and series 

¶ When you multiply the preceding term by an integer 

¶ The ratio of consecutive terms is called the common ratio 

¶ In geometric sequences the first term is ὸ denoted by ὥ 

¶ Each term after the first is found by multiplying the previous term by the common ratio ὶ 

Example: υȟρπȟςπȟτπȟψπ  

ὸ υ ς  

ὸ υ ς  

ὸ υ ς  

ὸ υρφ 

ὸ ψπ 

¶ General geometric sequence is ὥȟὥὶȟὥὶȟὥὶȣ 

¶  ὥ is the first term, ὶ is the common ratio 

Formula: ὸ ὥὶ ȟὲ ÎÁÔÕÒÁÌȟὶ π  
ὸ

ὸ

ὥὶ

ὥ
ὶ 

Ḉὶ ÒÁÔÉÏ ÏÆ ÁÎÙ ÓÕÃÃÅÓÓÉÖÅ ÐÁÉÒ ÏÆ ÔÅÒÍÓ 

¶ Finding the number of terms 

Example: σȟφȟρςȣσψτ  

ὸ ὥὶ  

σψτ

σ

σς

σ
 

ρςψς  

ς ς  

χ ὲ ρ 

ψ ὲ 

¶ Finding ὸ given ς terms 

Example: ὸ ρψχυȟὸ τφψχυ  

τφψχυ

ρψχυ

ὥὶ

ὥὶ
ᴼὶ υ 
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¶ Applications for geometric sequence 

Example: Half-life of Iodine is ψ days. Average dose is ρςÍÇ. What is the does after ρρς 

days? 

ὥ ρςÍÇ 

ὶ
ρ

ς
 

ὲ ρυḉ
ρρς

ψ
ρτρḉὸ π 

Ḉὸ ρς
ρ

ς
 

ὸ χȢσὩ ÍÇ  

ḈÇÅÎÒÅÁÌ ÔÅÒÍὸ ρς
ρ

ς
 

¶ The sum of the terms in an geometric sequence is an geometric series 

Formula: ί  
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Recursion Formula 

¶ Formulas used to calculate a term based on previous terms 

¶ Geometric and arithmetic sequences are explicit, meaning they do not use previous terms 

¶ When given ς terms and the formula, it is possible to find another term 

Example: Solve for ὸ 

ὸ ρ 

ὸ ρ 

ὸ ςὸ τὸ  

ὸ ςὸ τὸ ᴼ#ÁÎͻÔ ÓÏÌÖÅ ÂÅÃÁÕÓÅ ÔÅÒÍ σ ÉÓ ÎÏÔ ÇÉÖÅÎȡ ςὸ τὸ  

Ḉὸ ςὸ τὸ  

ὸ ς 

ὸ ςὸ τὸ  

ὸ ςρ τς 

ὸ ρπ 

¶ When given the sequence, find next term 

Example: ρȟςȟτȟχȟρρȟρφ 

ὸ ρ 

ὸ ρ ὸ 

ὸ ς ὸȣ 

Ḉὸ ὲ ρ ὸ  

ὸ τ ὸ 

ὸ τ χ 

ὸ ρρ 

¶ When given the sequence, get the formula 

Example: τȟυȟςπȟρππȟςπππ 

ὸ τ 

ὸ υ 

ὸ ὸὸ  

ὸ ὸὸ  

ὸ ὸὸ  

Ḉὸ ὸ ὸ  
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0ÁÓÃÁÌȭÓ 4ÒÉÁÎÇÌÅ 
tŀǎŎŀƭΩǎ triangle is an array. tŀǎŎŀƭΩǎ triangle is useful for probability calculations. 

¶ Based on the sum of ς terms immediately above when visually laid out 

Example:  

ρ 

ρ ρ 

ρ ς ρ 

ρ σ σ ρ 

ρ τ φ τ ρ 

ρ υ ρπ ρπ υ ρ 

ρ φ ρυ ςπ ρυ φ ρ 

ȣ 

¶ If ὸȟ represents the term in row ὲ, position ὶ 

Formula: ὸȟ ὸ ȟ ὸ ȟ  

ὸȟ 

ὸȟ ὸȟ 

ὸȟ ὸȟ ὸȟ 

ȣ 

Example: Given the first φ terms in row ςυ of tŀǎŎŀƭΩǎ triangle. Find the first φ terms in 

row ςφ 

ρȟςυȟσππȟςσππȟρςφυπȟυρσπ 

ὶ ςυȡρȟςυȟσππȟςσππȟρςφυπȟυρσπȣ 

Ḉὶ ςφȡρȟςφȟσςυȟςφππȟρτωυπȟφυχψπȣ 
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Binomial Theorem  
Recall that a binomial is a polynomial with ς terms 

¶ General formula for a binomial 

Formula: ὥ ὦ 

¶ Expanding ὥ ὦ  can be solved through binomial expansion 

¶ Using tŀǎŎŀƭΩǎ ǘǊƛŀƴƎƭŜ use ὲ as the row number and multiply the coefficients through the 

formula 

Example: ,ÅÔ ὥ ςὼ 

,ÅÔ ὦ ρ 

ςὼ ρ  

#ÏÅÆÆÉÃÉÅÎÔÓρȟτȟφȟτȟρ 

Ḉςὼ ρ

ρςὼ ρ τςὼ ρ φςὼ ρ

τςὼ ρ τςὼ ρ  

ςὼ ρ ρφὼ τψὼ ρ φτὼ ρ τςὼ ρ ρ 

ςὼ ρ ρφὼ σςὼ ςτὼ ψὼ ρ  
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Financial Math  
There are many applications and algebraic uses for financial math 

¶ Compound interest is a geometric formula 

Formula: ὃ ὖρ Ὥ  

ὃȡ accumulated amount at end of term 

ὖȡ principle (amount) 

Ὥȡ interest represented by ȟὶȡ interest rate per year, ὲȡ compounding periods 

ὲȡ represented by ὔώȟώȡ number of years 

¶ Substitute variable terms  

Example: For Αρπππ at an interst of χϷ per year for ρπ years, compounded semi-annually 

(twice a year)  

ḈὭ
χϷ

ς
 

Ὥ σȢυϷ ÏÒ πȢπσυ 

Ḉὲ ςρπ 

ὲ ςπ 

Ḉὃ ρπππρ πȢπσυ 

ὃ ρωψωȢχω 

¶ Rearrange the formula to solve for different situations 

Example: Find the doubling time, compounded semi- annually 8 years 

Ḉὖ ρπππ 

Ḉὃ ςπππ 

ḈὭ
ὶ

ς
 

Ḉςπππρπππρ Ὥ  

ςπππρπππρ
ὶ

ς
 

ς ρ
ὶ

ς
 

ὶ πȢπψψOψȢψϷ 
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¶ Present value used to find the amount needed to achieve a certain amount later 

Formula: ὖ ὃρ Ὥ  

Example: Want Αρππππππ at the age of συ, presently ρψ, (ρψ years difference), an 

interest of ψϷ, compounded quarterly (four times a year)  

ḈὭ
πȢπψ

τ
ᴼπȢπς 

Ḉὲ ρψτᴼχς 

ὖ ρππππππρȢπς  

ὖ ςτπσρψȢχτ 

¶ Ordinary annuity is compounding interest with consecutive inputs of value 

Formula: ὃ  

Example: ὥ ρυππ 

ὲ υ 

Ὥ ρςϷ 

ὃ
ρυππρȢρς ρ

πȢρς
 

ὃ ωυςωȢςχ 

¶ Present value or ordinary annuity reconstructs the ordinary annuity formula 

Formula: ὖ  

Example: Ὑ ρππππ 

Twice a year for υ years compounded semi-annually  

Ὥ ρυϷ 

ὖ
ρππππρ ρȢπχυ

πȢπχυ
 

ὖ φψφτπȢψρ 
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Graphing  

Direct and Partial Variation  

Direct Variation 

¶ A direct variation is a relationship between ς variables in which one variable is a constant 

multiple of the other 

Examples: ώ υὼȟώ ὼȟώ Ὧὼȟώ ὼȟώ ςὼ 

¶ The constant of variation is the number before the variable 

Example: ώ σὼȟ σ is the constant of variation 

Example: This graph shows an example of direct variation ώ τὼ  

¶ In direct variation, the line will always go through the origin ὼȟώ πȟπ  

Partial Variation 

¶ A partial variation is a relationship between ς variables there is a constant multiple and a 

constant number  

Examples: ώ σὼ υȟώ άὼ ὦ 

¶ The constant of variation is the number before the variable and the constant number is the 

number after the variable 

Example: ώ σὼ υȟ σ is the constant of variation and υ is the constant number 

Example: This graph shows an example of direct variation ώ ςὼ τ  

¶ Partial variation never goes through the origin 

¶ In both direct and parital varaition, the line must always be stright 

 

  
































































































































































































































































































































































































































































































