
INTRODUCTION 

 

 

If you are uncomfortable with the math required to solve the word problems in this class, 

we strongly encourage you to take a day to look through the following links and notes. 

Some of them contain exercises - they are the best way to understand and learn / 

remember the math, so solve them on your own! 

 

• A useful set of rules and exercises related to the scientific notation: 

http://www.docstoc.com/docs/2479096/English-%EF%BF%BD-%EF%BF%BD-

Algebra-Cheat-Sheet – the website asks you to buy the document if you want to 

download it, but you can easily read it online, and even print it out. 

 

• Operations with positive and negative numbers - see first chapter below. 

 

• Rules related to working with fractions - see second chapter below 

 

• Basic rules about solving equations - see third chapter below 

 

• Some essential pre-algebra (properties and order of basic mathematical 

operations) - fourth chapter of this document 

 

• Finally, an assortment of algebra rules. This is an edited version of 

http://tutorial.math.lamar.edu/pdf/Algebra_Cheat_Sheet.pdf. My opinion is that 

you need NOT learn everything there by heart. I highlighted those rules that are a 

'must', then some that are useful to know, but are just derived from the main 

definitions, and I cut out those 'rules' that were just particular cases of the main 

ones, and that you really don't need to remember as separate entities. - see the 

algebra cheat sheet at the end of this document.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OPERATIONS WITH POSITIVE AND NEGATIVE NUMBERS 
 
1. Adding Rules: 
 

Positive + Positive = Positive: 5 + 4 = 9 
Negative + Negative = Negative: (- 7) + (- 2) = - 9 
 
Sum of a negative and a positive number: Use the sign of the larger number and 
subtract 
 
(- 7) + 4 = -3 
6 + (-9) = - 3 
(- 3) + 7 = 4 
5 + ( -3) = 2 
 
2. Subtracting Rules: 
 
Negative - Positive = Negative: (- 5) - 3 = -5 + (-3) = -8 
Positive - Negative = Positive + Positive = Positive: 5 - (-3) = 5 + 3 = 8 
Negative - Negative = Negative + Positive = Use the sign of the larger number 
and subtract (Change double negatives to a positive) 
 
(-5) - (-3) = ( -5) + 3 = -2 
(-3) - ( -5) = (-3) + 5 = 2 
 
3. Multiplying Rules: 
 
Positive x Positive = Positive: 3 x 2 = 6 
Negative x Negative = Positive: (-2) x (-8) = 16 
Negative x Positive = Negative: (-3) x 4 = -12 
Positive x Negative = Negative: 3 x (-4) = -12 
 
4. Dividing Rules: 
 
Positive ÷ Positive = Positive: 12 ÷ 3 = 4 
Negative ÷ Negative = Positive: (-12) ÷ (-3) = 4 
Negative ÷ Positive = Negative: (-12) ÷ 3 = -4 
Positive ÷ Negative = Negative: 12 ÷ (-3) = -4 
 

Tips: 
 
1. When working with rules for positive and negative numbers, try and think of 
weight loss or poker games to help solidify 'what this works'. 
2. Using a number line showing both sides of 0 is very helpful to help develop the 
understanding of working with positive and negative numbers/integers. 
Source: http://math.about.com/od/prealgebra/ht/PostiveNeg.htm 
 
 



FRACTIONS 

 

 
Practice exercises:  
 
6.) Are 4/5 and 8/10 equal? 
7.) 4/5 – 2/3 = 
8.) ½ + 3/8 = 
9.) 3/10 + 4/15 = 
10.) 11/56 + 3/7 = 
11.) 2/7 x 3/8 = 
12.) 2/9 x 4/9 = 
13.) 1/8 ÷ ½ = 
14.) 2/9 ÷ 6/8 = 
15.) 2/3 ÷ 3/8 = 
 

Answers: 
6.) Yes; 4 x 10 = 8 x 5; 7.) 2/15; 8.) 7/8; 9.) 17/30; 10.) 5/8; 11.) 3/28; 12.) 8/81; 13.) ¼; 14.) 8/27; 
15.) 16/9 

Source: http://tutoring.sylvanlearning.com/newsletter/0103/cheat68.cfm 

 

 



SOLVING EQUATIONS 

 
Isolate the variables (if you are dealing with linear equations) or put the equation in 

polynomial form (if you are dealing with higher-order equations), by making the 

same changes to the left side and the right side of the equation.  

 

Example: 16*x = x+30 |-x (subtract x from both sides of the equation) <=> 

<=>  16*x –x = x+30-x  <=> 

<=>  (16-1)*x = 30+(x-x)  <=> 

<=>  15*x = 30 |:15 (divide both sides to 15) <=> 

<=>  x = 30/15  <=> 

<=>  x=2 
 
Practice exercises: 
Solve for x (x=?): 
1.) -6 = x – 2 
2.) -3x – 5 = 7 
3.) -106 = 4x + 6x + 4 
4.) 4 (7 + 6x) = -260 
5.) -6x – 3 = 5x -47 
Answers: 1.) x = -4; 2.) x = -4; 3.) x = -11; 4.) x = -12; 5.) x = 4 

Source: http://tutoring.sylvanlearning.com/newsletter/0103/cheat68.cfm 

 

 



PRE-ALGEBRA 
 
 
Addition and Subtraction 

 

First off: Subtraction is nothing but a particular case of addition.  

Writing a-b is the same as writing a+(-b) where -b is the opposite (or additive inverse) of 

b. If you know this, and the properties of addition (listed below), then you can 

immediately derive the properties of subtraction.  

 

Properties of addition 
Commutativity: a+b=b+a (Note: in the case of subtraction, by applying this rule you get: 

a-b = a+(-b) = -b+a = -(b-a). You do NOT get a-b=b-a!) 

Associativity: (a+b)+c = a+(b+c). Note: if you also use the property of commutativity, 

then you get (a+b)+c = a+(b+c) = a+(c+b) = (a+c)+b (This means that you can change the 

order of the added numbers, you can group them differently, and you will still obtain the 

same result.) 

Identity element: 0. a+0=a (the addition of 0 does not change the result) 

Additive inverse: a+(-a)=0 (-a is the additive inverse of a; adding a number to its additive 

inverse results in the identity element). 

 

 

Multiplication and Division 

 

Just like subtraction is a particular case of addition, division is a particular case of 

multiplication. Writing a/b is the same as a*(1/b), where 1/b is the reciprocal (or 

multiplicative inverse) of b. 

 

Properties of multiplication 
Commutativity: a*b = b*a (Note: in the case of division you get: a/b = a*1/b = 

[1/(1/a)]*(1/b) = 1/(b/a) ) 

Associativity: (a*b)*c = a*(b*c). Just like with addition, you can use the associative and 

commutative properties together to get: (a*b)*c = a*(b*c) = a*(c*b) = (a*c)*b . 

Identity element: 1. a*1=a (multiplying by 1 does not change the result). Note that the 

identity element for multiplication is different than that of addition! 

Multiplicative inverse: a*(1/a)=1 (1/a is the multiplicative inverse of a; multiplying a 

number by its multiplicative inverse results in the identity element). 

 

 

Common property of addition and multiplication: Distributivity  

a*(b+c) = a*b + a*c 
 

 

Order of Operations 

1. Work within parentheses ( ), brackets [ ], and braces { }, from the innermost outward.  

2. Powers (and roots, which are just particular cases of powers) 

3. Multiplications (and divisions) 

4. Additions (and subtractions) 

 



 

 

 

Also: 

00 does NOT exist!

This is geometry. 

Don’t worry about complex 

numbers for now.

Algebra cheat sheet legend

Whatever is in a red rectangle you need to know!

Whatever is crossed with a dashed line you need NOT learn by heart – it can be easily derived. It IS correct, however! ☺

These you have to know at a glance, but need not learn them by heart (just think about the definition, and you will 

see that they are all derived from it.
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This is a more advanced chapter. 

Make sure you are comfortable with the previous 

concepts before getting into this!

 
 
 



 
 
 

Useful! 

Look over these and understand what the error is in each example. 

 


