Math 2303
Section 3.2 and 3.3
Equations and Inequalities
Solving Equations

We are building our mathematical language from “basic counting” to more sophisticated
relationships. Chapter 1 gave us the basic building blocks of how to represent numbers
and measurements in written form, and a little history behind how the current system
came to exist. Chapter 2 expanded our set of numbers to include all real numbers —
numbers we can physically describe as a distance from 0 on a number line, either to the
right (positive) or to the left (negative). In a sense, the numbers are the “words” we work
with. Operations with numbers and combinations of numbers add the “phrases” to our
language: “three times the number of students in a class” or “five less than the number of
people in the room”, etc.

Variables allow our language to be very general, and allow us to use single symbol for a

quantity, regardless of its actual value. Expressions, which are combinations of variables,
numbers and arithmetic operations are the “phrases” of our language. The phrase “2x+4”
could be twice the number of coins in my pocket plus 4, or twice the number if electrons
in an atom plus four, or one of infinitely many other quantities.

When we compare two quantities, whether they are numbers, variables or more
complicated expressions, we create mathematical sentences. We can compare two
quantities and decide they are the same number or that one quantity is bigger than the
other one. Mathematically, this gives us two different types of “sentences” to make sense
of.

First, an equation is simply a statement that two quantities represent the same number.
Examples:
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The first few of these are obviously always true by the basic rules of arithmetic. The next
three are not always true. If x = 5, then 2x + 3 and 11 are not the same number. To
SOLVE an equation means to find the value (or values) of each variable in the equation
so that the expressions on both sides of the equals sign, evaluated at these numbers, are
the same quantity. Finding the solutions to equations is the foundational problem of
algebra.
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The second type of mathematical sentence is the inequality. We compare two expressions
and decide that one is bigger than the other. The inequality symbols are the same are
those used to compare real numbers, the difference is that we are now comparing
expressions as well as numbers.
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To find the solution to an inequality is to find all values of the variables for which the
quantities satisfy the inequality.

Section 3.2 in the text asks us to determine if given values for the variables in an equation
or inequality is a solution.

Example 1: Given x*+2x—-3=0, is x = 1 asolution? Is x = -1 a solution?
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Example 2: Given 10x* +13x-3=0; x = l , is this a solution? wwwe
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ExampIeDs: Given 3xy® —4x%y =5; x =1, y = -1 is this combination of x and y values
a solution to this equation?
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Example 4: Given the following inequality and values for the variables, is this a solution?
2X+8y >3, x=-6,y=2 ?

20-6) +3(3) > 3
—la + 1l > 3
v > 5 Yes

Example 5: Given 2x -3y <5
Which of the following are solutions to this inequality.
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Section 3.3 shows us the basic techniques for solving linear equations with one variable.
This material should be very familiar to you from high school or college algebra. You
need to be able to work problems like the examples in the textbook in this section.
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Some practice:

4X+5 X-7
2 8

4(3x +4) = 2(5x - 1)

5(3x—8) 9 =3(5x —3) +1
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—(x—2)+§(5x+6):
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0.25x+1.78 =0.57x-3.29

Now - YOUR TURN

Activity

1. Meet with 4 of your neighbors and set your expressions equal to each other.

2. Write each of these 4 equations on your activity sheet. (Each person can have 4
different equations)

3. Solve each equations and circle your answer on your activity sheet.

Remember that if you set your expression equal to your neighbors, both of you will have
the same equation to solve, so you can check each other's work.



