Bob Brown, CCBC Essex                      
 TOPIC #7
1
Math 082 & 083 Combined
LINEAR and QUADRATIC EQUATIONS


in ONE VARIABLE with INTEGER COEFFICIENTS

DEFINITIONS AND TERMINOLOGY
Def.:  An equation is a mathematical statement involving an equal sign; or, two mathematical expressions separated by an equal sign.

Def.:  A linear equation is an equation in which the degree of any term is no more than 1 and such that at least one term is of degree 1.

Def.:  A linear equation in one variable is a linear equation in which only one variable is present.

Def.:  A quadratic equation is an equation in which the degree of any term is no more than 2 and such that at least one term is of degree 2.

Examples:
4x – 12

( an expression, not an equation



4x – 12 = 2 – 3x
( a linear equation in one variable


4x – 12 = 2 – 3y
( a linear equation in two variables;

     note the two different variables (x and y)
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( a quadratic equation in one variable;
     note the  
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MATH 082—LINEAR EQUATIONS
Exercise 1 (Section 2.1 #8):  Solve  5y – 3 = 11 + 3y.
Exercise 2 (Section 2.1 #14):  Solve  13x – 15x + 8 = 4x + 2 – 24.

Exercise 3 (Section 2.1 #22):  Solve  -4(3n – 2) – n = -11(n – 1).

Theorem:  The solution set for a linear equation in one variable may be empty, consist of a single real number, or be the set of all real numbers.
That is, for a linear equation in one variable, there may be no solution, exactly one solution, or infinitely many solutions.

Note:  Each equation in Exercises 1, 2, and 3 has exactly one solution.

Exercise 4 (Section 2.1 #42):  The following is a linear equation with no solution.

Solve  9(x – 2) = 8(x – 3) + x .
Exercise 5 (Section 2.1 #48):  The following is a linear equation with infinitely many solutions.

Solve  3x + 2(x + 4) = 5(x + 1) + 3 .
MATH 082—QUADRATIC EQUATIONS
The equations that we looked at in Exercises 1 – 5 are similar in that each of them is a linear equation (also known as a polynomial equation of the first degree.)  We tried to solve each of those equations by “isolating” the variable.

Solving Polynomial Equations of Degree Two or More
To solve a polynomial equation of degree two or more (the highest power of the variable is 2 or greater), “isolating x” is generally not going to be the first step or even an intermediate step.  (It may, however, be part of the final step.)  To solve a polynomial equation of degree two or more, we will generally use the following three steps:


1.  Get 0 on one side of the equation.

2.  Factor the other side of the equation.

3.  Use the Principle of Zero Products.
Principle of Zero Products

Suppose that I am thinking of two real numbers, A and B, and I want you to guess what they are.  I will give you a hint:  when I multiply them together, the answer (the “product”) is zero.  That is, 
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.  What can you tell me about A and B?

Side Question:  Is the Principle of Zero Products important, or am I making a big deal about nothing?  (Pun intended—ha ha ha.)  Well, let’s try a guessing game similar to the one above, but with a twist.

Suppose that I am thinking of two real numbers, A and B, and I want you to guess what they are.  I will give you a hint:  when I add them together, the answer (the “sum”) is zero.  That is, A + B = 0.  What can you tell me about A and B?
Exercise 6 (Section 5.8 #2):  Solve  (5x + 1)(x – 2) = 0 .
1.  Got 0 on one side of the equation? 
     √  Already done.
2.  Factored the other side of the equation?    √   Already done.
3.  Use the Principle of Zero Products.







5x + 1 = 0

x – 2 = 0
The two solutions are


and

   .

Exercise 7 (Section 5.8 #6):  Solve  
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1.  Got 0 on one side of the equation?    √   Already done.

2.  Factor the other side of the equation. 
3.  Use the Principle of Zero Products.
Exercise 8 (Section 5.8 #10):    Solve      
[image: image5.wmf]72

2

=

+

n

n

 .
1.  Get 0 on one side of the equation.
2.  Factor the other side of the equation.
3.  Use the Principle of Zero Products.
	Math 082 Homework
	Section 2.1, Page 54
	Section 5.8, Page 324

	
	1, 3, 7, 11 – 19 odd, 35, 37
	1, 3, 5, 9, 29, 31, 33, 37, 47, 61


MATH 083—QUADRATIC EQUATIONS
Exercise 9 (Section 5.8 #8):  Solve  
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Exercise 10 (Section 5.8 #12):  Solve  n(2n – 3) = 2 .

Exercise 11 (Section 5.8 #22):  Solve  (4x + 9)(x – 4)(x + 1) = 0 .  (Note that this equation is a polynomial equation of degree 3.)

Exercise 12 (Section 5.8 #24):  Solve  
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 .  (Note that this equation is a polynomial equation of degree 3.)

Exercise 13 (Section 5.8 #42):  Solve  
[image: image8.wmf]2

3

30

108

2

t

t

t

-

=

-

 .  (Note that this equation is a polynomial equation of degree 3.)

Note:  The number of and types of solutions of a quadratic (or higher degree) equation in one variable is a complex discussion that we will skip for now and return to in Topic #18.
	Math 083 Homework
	Section 5.8
	Pages 324 – 325

	7, 11, 21, 23, 25, 35, 41, 43, 45, 57, 61, 75, 81, 82


Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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