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0 – Reviewing the Basics 

Welcome to Math 2003! Our syllabus begins in chapter 1 with section 1.1, but it is a good idea to review 

some basics from algebra and arithmetic before we jump into it. Thus, our first lecture, or two, or 

however many it takes, will be focused on some highlights from chapter 0 (not necessarily in order).  

Do not underestimate the basics. Pay close attention, assuming you already know everything is a 

mistake. It is not an understatement to say students fail precalculus and calculus entirely because they 

don’t have a good grasp at the basics of algebra. With that ominous warning, let’s jump into it. 

We’ll first review the laws of exponents and illustrate with examples in class as needed.  

Laws of Exponents 

Let 𝑥, 𝑦 be real numbers, which may be thought of as variables. Let 𝑎, 𝑏 be constants.  
 

1. 𝑥𝑎 ⋅ 𝑥𝑏 = 𝑥𝑎+𝑏 
 

2. 
𝑥𝑎

𝑥𝑏
= 𝑥𝑎−𝑏, provided 𝑥 ≠ 0 

 
3. 𝑥1 = 𝑥 

 
4. 𝑥0 = 1, provided 𝑥 ≠ 0 

Since 1 =
𝑥𝑎

𝑥𝑎
= 𝑥𝑎−𝑎 = 𝑥0 

 

5. 
1

𝑥𝑎
= 𝑥−𝑎, provided 𝑥 ≠ 0 

Since 
1

𝑥𝑎
=

𝑥0

𝑥𝑎
= 𝑥0−𝑎 = 𝑥−𝑎 

 

6. (𝑥𝑎)𝑏 = 𝑥𝑎𝑏 
 

7. (𝑥𝑦)𝑎 = 𝑥𝑎𝑦𝑎 
 

8. (
𝑥

𝑦
)
𝑎
=

𝑥𝑎

𝑦𝑎
 

 

9. 𝑥𝑎/𝑏 = √𝑥𝑎
𝑏

= √𝑥
𝑏 𝑎

, provided 𝑥 > 0 and assuming 𝑏 > 1. We will refer to this rule 
affectionately as “flower power”—I’ll explain in class.  
 

Terms, polynomials, sums, differences, products 

Definition 1: A term is a constant, or a product of a constant and some variable(s). The variables may be 

raised to powers. Example: 𝑥2, 2𝑥, 3𝑥𝑦2,   5𝑎𝑏 are terms. The expression 3𝑥2 + 2𝑦 is the sum of two 

terms.   

Definition 2: A sum/difference of terms is called an expression.  

Definition 3: An expression with one term is called a monomial; an expression with two terms is called a 

binomial; an expression with three terms is called a trinomial.  
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Definition 4: The constant multiplier in a term is called its coefficient. These are usually written farthest 

to the left. Example, in the term 3𝑥𝑦2, the coefficient is 3.  

Definition 5: If an expression has one variable, but perhaps multiple terms, the leading coefficient is the 

coefficient of the term with the largest power. Example, in the expression 2𝑥2 + 3𝑥 − 1, the leading 

coefficient is 2.  

Definition 6: Terms that (perhaps) differ only in there coefficients are called like terms, or similar terms.  

For example, 2𝑥𝑦2,   4𝑥𝑦2,   7𝑥𝑦2, −9𝑥𝑦2 are all like terms. 

As non-examples, 2𝑥𝑦,   2𝑥𝑦2,   2𝑥2𝑦,   2𝑥 are unlike terms. 

It is important to know when you have like terms from when you don’t, for many reasons, not the least 

of which: we can only combine terms using addition and subtraction if they are like terms. 

Definition 7: A polynomial (in one variable) is a finite sum of terms of the form  

𝑎0 + 𝑎1𝑥 + 𝑎2𝑥
2 + 𝑎3𝑥

3 +⋯+ 𝑎𝑛𝑥
𝑛 

where 𝑎𝑛 ≠ 0, and 𝑛 ≥ 0 is an integer. 

Also, 𝑎𝑛 is the leading coefficient, and 𝑛 is called the degree of the polynomial. For example, 2𝑥2 + 3𝑥 − 1 

is a 2nd degree polynomial, while 2𝑥4 − 2 is a 4th degree polynomial. If 𝑛 = 0 the polynomial is called 

constant, if 𝑛 = 1 the polynomial is called linear1, if 𝑛 = 2 it is called quadratic, if 𝑛 = 3 it is called a cubic.  

 

Adding and Subtracting 

We can only add and subtract terms if they are like terms. This is done by adding/subtracting their 

coefficients and attaching the like part.  

Examples:  

(a) (2𝑥 + 4) + (𝑥 + 3) 

(b) 2𝑥2 + 3𝑥3 

(c) (3𝑥2 + 𝑥 + 2) + (4𝑥2 + 2𝑥 + 1) 

(d) (5𝑥2 + 4𝑥 − 1) − (3𝑥2 − 2𝑥 + 2) 

Part (d) requires the distributive law. It is also important to remember PEMDAS whenever any ambiguity 

arise. We’ll talk about this in class.  

(e) 5𝑥 + 2[𝑥 − (2𝑥 + 4)] 

 

Multiplication 

To multiply two expressions, multiply each term in one expression by each term in the other and then sum 

the answer together. (If there are more than two expressions, multiply two at a time in any order.) When 

multiplying two binomials, this is called FOILing, which stands for “First Outer Inner Last”, but you don’t 

                                                           
1 A bit of a misnomer here, but we’ll uphold tradition.  
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need to remember that rule. Just remember multiply each term in one expression by each term in the 

other—this works in more general cases, including the FOIL case.  

Examples: 

(a) (3𝑥 + 2)(𝑥 − 5) = 

(b) (𝑥 + 1)(𝑥2 + 2𝑥 + 3) 

 

Square of binomials/Perfect Squares 

Squaring a binomial will be a very common practice. So common that it is worth memorizing a formula for 

doing so. Remember: 

 (𝑎 + 𝑏)2 = 𝑎2 + 2𝑎𝑏 + 𝑏2 

 (𝑎 − 𝑏)2 = 𝑎2 − 2𝑎𝑏 + 𝑏2 

Examples: 

(a) (𝑥 + 1)2 = 

(b) (2𝑦 − 1)2 = 

 

Difference of two squares 

This formula will also come in handy quite a bit. It is referred to as the “difference of two squares” or just 

“difference of squares”. You should be able to go from the left side to the right side, and vice versa, 

whenever convenient. Going from the left side to the right side is called “expanding”, going from the right 

side to the left side is called “factoring”. More on this later, but here’s the formula. 

 (𝑎 − 𝑏)(𝑎 + 𝑏) = 𝑎2 − 𝑏2 

Examples: 

(a) Factor 25 − 𝑡2 

(b) Expand (2𝑥 + 5)(2𝑥 − 5) 

 

Sum/Difference of (two) cubes 

Also common, though not as common as difference of squares, are the formulas for the sum of two cubes 

and the difference of two cubes. They are as follows: 

 𝑎3 + 𝑏3 = (𝑎 + 𝑏)(𝑎2 − 𝑎𝑏 + 𝑏2) 

 𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2) 

Examples: 

(a) Factor 𝑥3 + 8 

(b) Expand (𝑥 − 1)(𝑥2 + 𝑥 + 1) 
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Factoring 

As briefly mentioned above, “factoring” is the opposite of “expanding”. Factoring is a method of writing a 

sum of terms as a product of terms in the most efficient way. This often helps when simplifying 

expressions. When we “expand”, we usually refer to using the distributive law to remove parentheses—this 

is essentially writing a product of expressions as a sum of terms. In factored form, each expression (which 

will usually be in a pair of parentheses or brackets is called a “factor”.  

𝑎2 − 𝑏2          

𝑓𝑎𝑐𝑡𝑜𝑟
→    

𝑒𝑥𝑝𝑎𝑛𝑑
←     

       (𝑎 − 𝑏)(𝑎 + 𝑏)    

In the above, the expression 𝑎2 − 𝑏2 is shown to have two factors, namely (𝑎 − 𝑏)(𝑎 + 𝑏). We will not get 

into the notion of uniqueness of factorization.  

Now, we will often want to factor polynomials. To do this, there is a general approach that will come in 

handy. This will be described below, and then we’ll go into each part that we have not covered above. 

General Approach to factoring (polynomials) 

1. If the polynomial has a 𝐺𝐶𝐹 ≠ 1, factor this out first. 

2. If the polynomial has only two terms, see if the difference of squares or the sum/difference of 

cubes apply.  

3. If the polynomial has three terms, check to see if it is a perfect square. If not, try to think of it as a 

quadratic and factor using the 𝑎𝑐 method or trial and error. (We will go over these methods in 

class.) 

4. If the polynomial has more than three terms (if this case happens, it will usually not be more than 

four), try to use “factor by grouping.” 

5. After factoring, check to see if any of the resulting factors can be factored further.  

6. (There are more complicated situations, but we usually won’t see those. We’ll deal with those if/as 

they arise.) 

Definition 8: 𝐺𝐶𝐹 stands for “greatest common factor”. This has a very specific definition, but for now a 

fuzzy one is OK. It is the largest monomial that divides into each term; both in terms of coefficients and 

powers as they may appear. We’ll illustrate this in class.  

Examples: 

GCF Factoring 
(a) Factor 4𝑥2 + 4 

(b) Factor 2𝑥2𝑦 + 4𝑥𝑦2 − 2𝑥2𝑦2 

Factoring by grouping 
(c) Factor 5𝑥 + 5𝑦 + 𝑥2 + 𝑥𝑦 

Factoring quadratic with leading coefficient 1 
 
Note that if we expand (𝑥 + 𝑎)(𝑥 + 𝑏) we get 𝑥2 + (𝑎 + 𝑏)𝑥 + 𝑎𝑏. This gives us an idea of how to factor 
quadratics with leading coefficient 1. We essentially need to find two numbers that sum to give us the 
middle coefficient, and they multiply to give us the constant term. 
 

(d) Factor 𝑥2 + 5𝑥 + 6 
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Factoring quadratics with leading coefficient ≠ 1 

The above method will not work if the leading coefficient is not 1, we now look at what to do in that case. 

We will cover two methods of dealing with this scenario: The 𝑎𝑐 Method and Trial and Error. 

(e) Factor 2𝑥2 + 5𝑥 + 2 

 

Solving linear and quadratic equations 

A linear equation2 is one of the form 𝑎𝑥 + 𝑏𝑦 = 𝑐, where 𝑎, 𝑏, 𝑐 are constants and 𝑎, 𝑏 are not zero at the 

same time. 

A quadratic equation is one of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, 𝑐 are constants and 𝑎 ≠ 0. 

Note the powers on the variables above! It will be important for us to be able to solve the above kinds of 

equations. Here are some properties that will allow us to do that.  

Properties  
Let 𝐴, 𝐵, and 𝐶 be algebraic expressions. Then, 

1. If 𝐴 = 𝐵, then 𝐴 + 𝐶 = 𝐵 + 𝐶 (we can add something to both sides of an equation and it remains 

valid) 

2. If 𝐴 = 𝐵, then 𝐴𝐶 = 𝐵𝐶 (we can multiply both sides of an equation by something and it remains 

valid) 

3. If 𝐴𝐶 = 𝐵𝐶 and 𝐶 ≠ 0, then 𝐴 = 𝐵 (a refinement of property 2, we can divide both sides by a non-

zero expression and the equation remains valid) 

4. If 𝐴𝐵 = 0, then 𝐴 = 0 or 𝐵 = 0. This is called the Zero Factor Property. 

Note 1: Property 4 is called the ZERO factor property for a reason, it only works if there’s a zero on one side 

and a product on the other.  

Note 2: The above properties will help us to solve an equation for a variable when possible.  

Note 3: An equation is two algebraic expressions connected by an equal sign (“=”), this asserts that the 

expressions on either side are the same.  

Note 4: To solve an equation for a variable, we need to use the above properties (perhaps in combination 

with other techniques) to isolate that variable on one side of the equal sign with some expression not 

involving the variable on the other side.  

Solving Linear Equations 

To solve linear equations, use properties 1, 2, and/or 3 in order to isolate the desired variable. You may 

have to expand, paying attention to PEMDAS, prior to this.  

Examples: Solve the following equations for 𝑥. 

(a) 2𝑥 + 1 = 5 

(b) 3𝑥 + 5 = 20 − 2𝑥 

(c) 
3

4
𝑥 −

1

2
=

2

3
         (we’ll do this in two ways; in practice, use whichever you prefer) 

                                                           
2 Again, a misnomer. Sigh, tradition.  
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(d) 0.4x +0.6=1.2    (we’ll do this in two ways; in practice, use whichever you prefer) 

(e) 5 − 2(3𝑥 + 1) = 21 

 

Solving non-linear equations where the variable appears everywhere as a like term 
For the most part, you can treat these as linear equations until the last step. 

Examples: Solve the following equations for 𝑥. 

(a) 𝑥2 = 4 

(b) 2𝑥3 = 8 − 𝑥3 

Solving non-linear equations where the variable appears in unlike terms 
Solving by factoring and applying property 4—the Zero Factor Property—will usually work at this level.  

Examples: Solve the following equations for 𝑥. 

(a) 𝑥2 − 6 = −𝑥 

(b) 𝑥3 + 2𝑥2 − 𝑥 − 2 = 0 

Solving quadratic equations 

There are three main options here: 

1. Solve by factoring and using the zero factor property 

2. Solve by completing the square 

3. Solve using the quadratic formula (which is derived using completing the square 

Examples: Solve the following equations for 𝑥. 

(a) 𝑥2 + 5𝑥 + 6 = 0 

(b) 5𝑥2 = 20𝑥 

(c) (𝑥 + 3)(𝑥 + 2) = 13 

(d) 𝑥2 + 8𝑥 + 1 = 0 

Solving inequalities 

Inequalities arise when we compare two expressions and realize that they are not equal, but rather, one 

is greater than (or equal to) the other. You know you’re looking at an inequality if one or some of the 

following symbols are involved: >,≥,<,≤. When reading from left to right, the symbols are, 

respectively, 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛, 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 𝑜𝑟 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜, 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛, 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 𝑜𝑟 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜. For example, 

writing 𝑥 ≥ 1 is saying “𝑥 is greater than or equal to 1.” Note that it is also correct to say “1 is less than 

or equal to 𝑥 in this case.” An easy way to remember this is to think of these symbols as the mouth of 

PacMan. PacMan is greedy and always want to eat the bigger guy. The mouth always opens to the larger 

value. So whether I write 𝑥 < 1 or 1 > 𝑥, it should be clear that I’m saying 1 is larger than 𝑥.  

 

Inequalities arise often enough, for example, when considering domains of functions (more on that 

later). It is important to know how to solve them. Solving an inequality is similar to solving equations, 

with a few differences: 

1. Multiplying or dividing by a negative number turns the sign around.  

2. If both sides have the same sign (they are on the same side of 0) then taking reciprocals turn the 

sign around.  
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3. In the non-linear case, you pretty much always want to use the factor method. If there is a 

rational function in play, you’ll want to set both the numerator and denominator equal to zero 

at first. 

4. You will often need to “test” the intervals to figure out the answer (we’ll illustrate this in class). 

 

Examples: Solve the inequalities for 𝑥 

(a) 2𝑥 + 1 < 3 

(b) |𝑥 − 1| < 2 

(c) 𝑥2 − 6 ≥ −𝑥 

(d) 
2−7𝑥

4+5𝑥
> −1 

 

Solving equations with the TI-89 calculator 

You can also use, when permitted, your TI-89 to solve equations, using the 𝑠𝑜𝑙𝑣𝑒 command. To access 

this command, go to the 𝐻𝑂𝑀𝐸 screen and press 𝐹2 (to access the algebraic operations), then select 

𝑠𝑜𝑙𝑣𝑒(.  

The syntax to solve an equation for a variable is as follows: 

.                                                                     𝑠𝑜𝑙𝑣𝑒(𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒)                                                              (1) 

For example, to solve the equation in part (d) just above, you can enter 

𝑠𝑜𝑙𝑣𝑒(𝑥2 + 8𝑥 + 1 = 0, 𝑥) 

Press the 𝐸𝑁𝑇𝐸𝑅 key, and viola! There’s your answer!  

You will notice you have other commands here that will come in handy, like 𝑓𝑎𝑐𝑡𝑜𝑟, 𝑒𝑥𝑝𝑎𝑛𝑑, 𝑧𝑒𝑟𝑜𝑠, etc. 

Play around with them. 

Whew! That’s it for now kids! We’ll pick up in the next class with chapter 1. Peace.   


