Chapter 1:
Equations, Inequalities, and Math Modeling

1.1:
Graphs of Equations


y = 7 – 3x 

A graph of an equation consists of the set of ordered pairs that are solutions to the equation.

To find intercepts:
x-intercept :  set y = 0    and solve for x 





y-intercept :  set x = 0    and solve for y 

Symmetry

(Tests for symmetry on p 82)


y = x2 – 2 

x – y2 = 1

y = |x – 1|

Circles











(x – h)2 + (y – k)2 = r2 

Ex 1.1, pp 85-86:
1-61 odd as necessary.

1.2:
Linear Equations in One Variable

   An equation is a statement that two algebraic expressions are equal.





3x – 5 = 7 

An equation that is true for all values in the domain of the variable is an identity.






x2 – 9 = (x + 3)(x – 3)


A conditional equation is one that is true for some values

A linear equation in one variable x is an equation that can be written in the standard form:






ax + b = 0

a,b are reals, a ≠ 0

Solving equations centers around generating equivalent equations


(rules on p 90)

Equations Involving Fractional Expressions

Ex 1.2, pp 94-95:
1-83 odd as necessary

1.3:
Modeling with Linear Equations

Mathematical Modeling:
The process of translating phrases or 




sentences into algebraic expressions or equations.


(Key words for translating words and phrases on p 98)






(


 (





Ex, You’ve accepted a job with an annual salary of  $27,236. This salary includes a year-end bonus of $500. If you are paid twice a month, what will your gross pay be for each paycheck?

You’ve accepted a job that pays $8/hr. After a 2-month probation you will make $9/hr. What percent raise will you receive after the 

2-month period?

A rectangular family room is twice as long as it is wide, and its perimeter is 84 ft. Find its dimensions.

You’ve invested $10,000 at 4½% and 5½% simple interest. During one year the accounts earned $508.75. How much did you invest in each?

(p 103: Common and Miscellaneous Formulas)

A cylindrical can has a volume of 300 cubic centimeters (cm3) and a radius of 3 cm. Find the height of the can.

Ex 1.3, pp105-109:
1-41 oan, 53, 55, 67, 77, 81.

1.4:
Quadratic Equations


A quadratic equation is an equation that can be written in the general form:






ax2 + bx + c = 0 

Remember:

If ab = 0,
then a=0   or   b = 0

Extracting Square Roots:

Let u2 = d     

Completing the Square:

The radicand of the Quadratic equation is called the discriminant

b2 – 4ac
4 ways to solve a quadratic:

1. Factor (if factorable)

2. Extract the Root (if in u2 = d format)

3. Complete the Square (always)

4. Quadratic Equation (always)

Applications:
Ex 7, p 116

A room is three feet longer than it is wide and has as area of 154 

square feet. Find the dimensions of the room.

Ex 1.4, pp 120-124:
1-43 odd as necessary, 45-61 odd, 67- 85 odd,





99-107 odd, 125, 127.

1.5:
Complex Numbers


Let    x2 + 1 = 0

For the real numbers a and b, the number 




a + bi    is a complex number



a + bi = c + di    if and only if      a = c     and      b = d
Ex 1.5, pp 131-132:
1-23 odd, 27-39 odd, 47, 49, 55, 59, 63, 65, 67.

1.6:
Other types of Equations


Polynomial Equations

Rational Exponents

Radicals

Fractions

Absolute Value:
If |x|  = k     then    x = k     or    -x = k 

Ex 1.6, pp 140-141:
1, 3, 7, 9, 11, 17, 21, 23, 25, 31, 33, 





41, 45, 49, 53, 57, 61, 65, 73.

1.7:
Linear Inequalities


Properties of Inequalities (p 145)

1. Transitive

2. Addition of Inequalities

3. Addition of a Constant

4. Multiplication by a Constant

Solving an Absolute Value Inequality


1.
|x| < a

iff

-a < x < a 


2.
|x| > a

iff

x < -a      or      x > a 

Ex 1.7, pp 150-151:
1-19 odd, 25, 27, 37, 39, 45, 

51, 55, 63, 69, 77, 83, 85.

1.8:
Other Types of Inequalities


Polynomial Inequalities

Three Step Process (p 154):

1. Solve as an equality

2. Graph critical #s on # line

3. Test #s for solution set

Rational Inequalities

Ex 1.8, pp 161-162:
1-9 odd, 13, 17, 21, 29, 33, 39, 41, 47, 51, 57.
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