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Math 082 – 083 Transitional Materials
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Plotting Points on a Rectangular Coordinate System
Ordered Pair

· An ordered pair is a pair of numbers enclosed in parentheses and separated by a comma.  The first number is the value of the x-coordinate and the second number is the y-coordinate

(x-value, y-value)

Example:  (-1, 4)  


The x-value is __-1___ 


The y-value is __ 4___

The Rectangular Coordinate System or Cartesian Coordinate System

· The rectangular coordinate system consists of two real number lines that cross perpendicularly at 0. The point of intersection is called the origin

· Horizontal line is the x-axis

· Vertical line is the y-axis
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The x-axis and y-axis divide the coordinate system into 4 quadrants. 
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Examples:  Plot the following points.





Quadrant

A. (-2, 4)

     II

B. (2, 4)

     I

C. (2, -4)

     VI

D. (-2, -4)
    
     III

Graphing Linear Equations Using a Table

· First pick any 3 x-values. (Try to pick x-values that will have corresponding y-values that are integers.)

· Find the 3 corresponding y-values by substituting the x-values in for x in the linear equation and solving for y.

· Plot these as ordered pairs on a rectangular coordinate system.

· Connect them to represent all of the solutions for the linear equation.

Example:  Graph 
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Pick any three x-values and find the corresponding y-values.  (Pick x-values that are divisible by 2 so that we get corresponding y-values that are integers.)
	x
	½ x –3 
	y

	0
	½ (0) - 3
	-3

	4
	½ (4) – 3
	-1

	-2
	½ (-2) –3
	-4
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Practice:  Graph y = -
[image: image4.wmf]3
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x + 4

(Pick x-values that are divisible by 3)

	x
	-1/3 x + 4
	y

	0
	-1/3(0) + 4
	4

	3
	-1/3(3) + 4
	3

	-3
	-1/3(-3) + 4
	5
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Graphing Using x, and y-intercepts

· The x-intercept is where the graph crosses the x-axis

· The y-intercept is where the graph crosses the y-axis
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To find the x-intercept

· Let y = 0 and solve for x

· Then plot the point (x-value, 0)

To find the y-intercept

· Let x = 0 and solve for y

· Then plot the point (0, y-value)
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Example: Graph 2x – 3y = 6
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Graphing Some Special Lines


-  The equation      y = a real number      is a horizontal line.


    Example:  y = 2
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-  The equation      x = a real number       is a vertical line.


    Example:  x = -2 
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The Slope of a Line
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Positive Slope



Negative Slope

Up Hill From Left to Right

Down Hill From Left to Right
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Zero Slope




Undefined Slope

Finding Slope Between Two Points

m = 
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Formula For Finding Slope

Between Two Points

Given two points: 

(x1, y1), (x2, y2)

The slope of the line that contains them can be found by:

m = Slope  
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Example:
Give points:

(-3, 1) and (4, -2)

find the slope of the line that contains them.

m = Slope =  
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The Slope-Intercept Form of 

The Equation of a line

y = mx + b

  Slope

y-intercept

Examples:

What is the slope of the line?

1. y = 3x + 2


m = 3
2. y = -x + 4


m = -1
3. 2x + y = 1




Rewrite in Slope-intercept form by subtracting 2x from both sides of the equation. 
y = -2x + 1

m = -2
4. y = 2



m = 0
5. x = -1



slope is undefined
Equation of a Line in Slope-y-intercept form
Slope-y-intercept form of the equation of a line is:

y = mx + b

where m is the slope and b is the y-intercept.

Examples:

1.  What is the equation of a line with slope 
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 and y-intercept of 3?
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2.  What is the slope and y-intercept of the following line?

y = 4x – 3

m = 4

b = -3

3.  Give the slope and y-intercept for the line 
First we must put this equation into y = mx + b form.

-5y = -4x + 7

y = 
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Thus, m = 4/5 and b = -7/5
Graphing Linear equations using the Slope-Intercept Form 
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Adding Polynomials


Combined like terms   3x + 2x = (3 + 2)x = 5x

Examples

1. Add 2x2 – 3x + 1 and 7x2 + 4x – 5

= (2x2 – 3x + 1) + (7x2 + 4x – 5) = 2x2 + 7x2 – 3x + 4x + 1 – 5 

= (2 + 7)x2 + (-3 + 4)x + (1 – 5) = 9x2 + x – 4 

2. Find the sum of –2x3 + 4x2 + 8x – 6 and 10x3 – x – 1 

= (-2x3+ 4x2+ 8x – 6) + (10x3 – x – 1) 

= -2x3 + 10x3 + 4x2 + 8x – x – 6 – 1 

= (-2 + 10)x3 + 4x2 + (8 – 1)x + (-6 –1)

= 8x3 + 4x2 + 7x - 7

Subtraction of Polynomials


Distribute a negative through the polynomial you are subtracting



Review:  -(2x + 3) = -2x - 3


Combined like terms

Examples:

1. Subtract.  (3x2 – 4x + 2) – (x2 + 7x – 4)

= 3x2 – 4x + 2 –  x2 – 7x + 4

= 3x2 – x2 – 4x – 7x + 2 + 4

= (3 – 1)x2 + (-4 – 7)x + (2 + 4)

= 2x2 – 11x + 6

2. Subtract 3x2 –2x + 8 from –6x2 + 4x – 1

= (-6x2 + 4x – 1) – (3x2 – 2x + 8)

= -6x2 + 4x – 1 – 3x2 + 2x – 8

= (-6 – 3)x2 + (4 + 2)x + (-1 – 8)

= -9x2 + 6x – 9

Multiplication of Polynomials
Review Distributive Property

A(B + C) = AB + AC

Examples.  Multiply

1. 2(x + 3)


= 2x + 2(3) = 2x + 6
2. 3x2(x2 + 2x – 1)

= 3x2(x2) + 3x2(2x) + 3x2(-1)
= 3x4 + 6x3 – 3x2
3. –2x(2x2 – 4x + 6)
= -2x(2x2) + (-2x)(-4x) + (-2x)(6)
= -4x3 + 8x2 – 12x
When multiplying 2 polynomials, multiply each term in the first polynomial by each term in the second polynomial.  Then combined like terms to simplify.

Examples.  Multiply.

1. (4x – 2)(6x2 + x + 1)

Double Distributive Method






= 4x(6x2 + x + 1) – 2(6x2+ x + 1)


         


= 24x3 + 4x2 + 4x – 12x2 – 2x – 2


        


= 24x3 – 8x2 + 2x –2



             
2. (2x – y)(7x + 3xy – 2y2)

Double Distributive Method



 

= 2x(7x + 3xy – 2y2)+ (-y)(7x + 3xy – 2y2)

      
    
= 14x2 + 6x2y – 4xy2 – 7xy – 3xy2 + 2y3

       
= 14x2 + 6x2y – 7xy2 – 7xy + 2y3

       
Multiplying a binomial times a binomial

1. (3x + 2)(x – 4)

Double Distributive



Vertical Method

= 3x(x – 4) + 2(x – 4)



  
3x + 2

= 3x2 – 12x + 2x – 8



     (     x – 4 

= 3x2 – 10x – 8 




       -12x – 8








3x2 + 2x​​___








          3x2 – 10x – 8  
FOIL Method






Firsts:  3x(x) = 3x2
(3x + 2)(x – 4)

Outers : 3x(-4) = -12x





Inners : 2(x) = 2x





Lasts : 2(-4) = - 8
= 3x2 – 12x + 2x – 8

= 3x2 – 10x – 8

The Square of a Binomial

(A + B)2 ( A2 + B2
(A + B)2 = (A + B)(A + B) = A2 + 2AB + B2
Similarly

(A – B)2 = (A – B)(A – B) = A2 – 2AB + B2
Multiplying Conjugates

(A + B)(A – B) = A2 – B2 

Examples.  Multiply.

1. (x + 3)2


= (x + 3)(x + 3) = x2 + 6x + 9
2. (2x – 1)2


= (2x – 1)(2x – 1) = 4x2 – 4x + 1
3. (4x + 5)(4x – 5)    
=16x2 – 20x + 20x – 25 = 16x2 - 25
Factoring

Factoring is the reverse of multiplication 

Multiplying


     Factors     5 ( 9 = 45      Product

Greatest Common Factor (GCF) – the largest factor that divides both numbers

Example 1:  What is the GCF of 32 and 40



32





40


4

8



4

10


2
      2
      2
         4


2
      2          2     
5









2
   2



We can write 32 as a product of:

We can write 40 as a product of:


32 = 
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40 = 
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Both 32 and 40 can be divided evenly by 
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.  In fact 8 is the largest number that divides both 32 and 40.  This is called the Greatest Common Factor (GCF).

Example 2. What is the GCF of 32x2y and 40xy4?

32x2y = 2 ( 2 ( 2 ( 2 ( 2 ( x ( x ( y

40xy4 = 2 ( 2 ( 2 ( 5 ( x ( y ( y ( y ( y

Thus, the GCF is 8xy.

The GCF of a polynomial is the largest monomial that divides each term of the polynomial.

Practice.  Factor out the GCF.

1. 15a7 – 25a5 + 30a3

GCF : 5a3



= 5a3(3a4 – 5a2 + 6)
2. 3x2 – 3x – 9


GCF: 3





= 3(x2 – x – 3)
3. 8a3bc5 – 48a2b4c + 16ab3c5

GCF: 8abc


= 8abc(a2c4 – 6ab3 + 2b2c4)
4. 3a(x – y) – 7b(x – y)

GCF : (x – y)
= (x – y)(3a – 7b)
5. 10x3(2x – 3y) – 15x2(2x – 3y)
GCF : 5x2(2x – 3y)
= 5x2(2x – 3y)( 2x – 3)
Factoring by Grouping – A Strategy for Factoring 4 Terms

If a 4 termed polynomial has no GCF try factoring the terms two at a time.

If the binomials that are factored are the same, factor these from the polynomial.

Examples:  Factor.

1. ax + bx + ay + by
= x(a + b) + y(a + b) 

= (a + b)(x + y)
2. 2a2 – a2b – bc + 2c
= a2(2 – b) + c(-b + 2)

= a2(2 – b) + c(2 – b)

= (2 – b)(a2 + c)

3. ax – x2 – ab + bx

= x(a – x) – b(a – x)   
Factored out a negative b in the last two 

= (a – x)(x – b)                 terms

Factoring Trinomials

I. Factoring Trinomials with a Leading Coefficient of 1.  Factor Trinomials of the Form

x2 + Bx + C

Review of Multiplication

Multiply: (x + m)(x + n) = x2 + nx + mx + mn

= x2 + (n + m)x + mn

The objective of factoring x2 + Bx + C is to find m and n such that,

m + n = B and

mn = C
Examples:  Factor the following trinomials.

1.  x2 + 4x + 3




3  ( 1 = 3 = AC 









3  + 1 = 4 = B


= (x + 3)(x + 1)

2.  x2 + 5x – 36



-4 ( 9 = -36 = AC









-4  + 9 = 5  = B


= (x – 4)(x + 9)

3.  x2 – 6x + 5


        

-5 ( (-1) = 5
 = AC








-5 + (-1) = -6 = B


= (x – 5)(x – 1)

Hints:  

Let B, C, m, and n be positive real numbers. 

For x2 + Bx + C, the factors are of the form (x + m)(x + n)

For x2 – Bx + C, the factors are of the form (x – m)(x – n)

For x2 + Bx – C, the factors are of the form (x – m)(x + n), or (x + m)(x – n) 

For x2 – Bx – C, the factors are of the form (x – m)(x + n), or (x + m)(x – n)

II. Factoring Other Trinomials by Trial and Error.  (Leading Term coefficient other than 1.   Factoring Trinomials of the Form 

Ax2 + Bx + C

Find factor pairs of A and C.  Try all possible combinations of these factors to obtain the desired middle term.

Examples: Factor the following using trial and error method
1. 2x – 7x –15
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2. 6x2 + 7x + 2
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3.       2x2 – 11x + 15


[image: image23.emf]Factor Pairs of 2  Factor Pairs of  - 15  Possible Factors  Middle Term   1,2  15, 1  (2x + 15)(x + 1)  17x     (2x + 1)(x + 15)  31x    - 1,  - 15  (2x  –  1)(x  –  15)  - 31x     (2x  –  15)(x  –  1)  - 17x    5, 3  (2x + 3)(x + 5)  13x      (2x + 5)(x + 3)  11x    - 3,  - 5  (2x  –  3)(x  –  5)  - 13x     (2x  –  5)(x  –  3)        - 11x      


III. Factoring Trinomials Using the AC method.  Factoring Trinomials of the Form 

Ax2 + Bx + C

1. Multiply AC 

2. Find the factor pair of AC so that the sum of the factors is B.  That is, find integers p and q so that pq = AC and p + q = B.

3. Split the middle term by writing B as px + qx.

4. Factor by grouping.

Examples:  Factor using the AC method.

1. 6x2 – x – 2 

A= 6,  B = -1, C = -2

AC = 6 . (-2) = -12
AC = -12 = -4 .   3 
   B =   -1 = -4 + 3 

6x2 – x – 2 


= 6x2 – 4x + 3x – 2


= 2x(3x – 2) + 1(3x – 2)


= (3x – 2)(2x + 1)

2. t2 –15 – 2t  = t2 – 2t – 15 
A= 1,  B = -2, C = -15
AC = -15

AC = -15 = -5 .   3
   B =   -1 =  -5 + 3 

t2 – 2t – 15


= t2 – 5t + 3t – 15


= t(t – 5) + 3(t – 5)


= (t – 5)(t + 3)

Examples:  Factor the following. 

1. 30x2 + 8x – 6.  First, factor out the GCF.

= 2(15x2 + 4x – 3)


AC = - 45= -5 ( 9
= 2(15x2 – 5x + 9x – 3)

  B =     4 = -5 + 9 

= 2(5x(3x – 1) + 3(3x – 1))


= 2(3x – 1)(5x + 3)
2. –36x2 + 21x – 3.  First, factor out the GCF

= -3(12x2 – 7x + 1)

AC = 12 = -3 ( (-4)
= -3(12x2 – 3x – 4x + 1)

  B = -7 =  -3 + (-4)
= -3(3x(4x – 1) – 1(4x –1))

= -3(4x – 1)(3x – 1)
Factoring Perfect Square Trinomials:

Review: 


Square of a Sum:  

(A + B)2 = (A + B)(A + B)






   
     = A2 + 2AB + B2

Square of a Difference:
(A – B)2 = (A – B)(A – B)







    = A2 – 2AB + B2
Examples:  Factor.

1. 25 – 10x + x2 = x2 – 10x + 25
=(x – 5)(x – 5) = (x – 5)2
2. 27x2 – 36x + 12

= 3(9x2 – 12x + 4)

=3(3x – 2)(3x – 2)

=3(3x – 2)2
3. 9x2 + 42xy + 49y2
= (3x + 7)(3x + 7)

= (3x + 7)2
Factoring Differences of Squares

Review:

Product of Conjugates: (A + B)(A – B) = A2 – AB + AB – B2






       = A2 – B2
Examples:  Factor.

1.  x2 – 16

A = ___x___   B = ___4____

= (x + 4)(x – 4)

2.  25x2 – 36

A = ___5x__ B = ___6__



= (5x + 6)(5x – 6)

3.  9x2 – 1

A = __3x____ B = ___1___

= (3x + 1)(3x – 1)
4.  x4 – 81

A = __x2____  B = ___9___

= (x2 + 9)(x2 – 9)

A = x  B = 3

= (x2 + 9)(x + 3)(x – 3)

Simplifying Rational Numbers (Writing a fraction in lowest terms)

Example:

1.   
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Simplifying Rational Expressions

1. Factor the numerator and denominator.

2. Divide out the common factors in the numerator and denominator.

Examples:  Reduce each rational expression to lowest terms.

1.  
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Multiplication of Rational Expressions

Let A, B, C, and D be polynomials.  B ( 0, and D ( 0.
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Examples:

Multiply.

1.  
[image: image29.wmf]27
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Division of Rational Expressions
Let A, B, C, and D be polynomials.  B ( 0, C ( 0, and D ( 0.
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Examples:

Divide.

1.  
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Addition and Subtraction of Rational Expressions

Add/Sub with the same denominator

· Add/Sub the numerator and keep the same denominator

· Reduce to lowest terms if possible

Example:
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Add/Sub with different denominators

· Find the LCD by factoring the denominators

· Change to equivalent fractions with the same denominator

· Add numerators of equivalent fractions 

· Reduce to lowest terms if possible

Example:
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LCD: 18

Complex Fractions

Multiply the numerator by the reciprocal of the denominator.


Simplify.
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Equations Involving Rationals

· Find the LCD for all denominators. 

· Multiply both sides of the equation by the LCD.

· Solve the resulting equation.

Examples:


Solve.
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          7.  
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            8.  

4 81



       

Think:  “What squared is 36”   (  ? ) 2  = 36   ( 6 ) 2  = 36   So… 

6 36



 

Think:  “What s quared is 36”   (  ? ) 2  =  - 36   No Real Number.    

6 ) 36 (

   

 

Think:  “What cubed is 8”   (  ? ) 3  = 8   ( 2) 3  = 8   So… 

2 8 3



 

2 ) 8 (

3

   

 

Think:  “What cubed is  - 8”   (  ? ) 3  =  - 8   (  - 2) 3  =  - 8   So… 

2 8 3

 

 

Think:  “What to the fourth  is 81”   (  ? ) 4  = 81   ( 3) 4  = 81   So… 

3 ) 81 (4

  

 

Think:  “What to the fourth is  - 81”   (  ? ) 4  =  - 81   No Real Number  


Properties of Exponents

If x is a real number and r and s are integers, then:


1.  When multiplying like variables add exponents.
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Examples:



a.  x2 x5 

= (x(x)(x(x(x(x(x) = x7
b. (4x2)(5x7)
=5(4(x2(x7 = 20x9
c. (3x2y4)(2x3y8)
= 3(2(x2(x3(y4(y8 = 6x5y12

2.  When raising a power to a power multiply the powers.
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Examples:

a.  (x2)4

= (x2)(x2)(x2)(x2) = x8
b. (a3)2

= a6
c. (y7)5

= y35
3.  When raising a product to a power distribute the power to all bases.
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Examples:

a. (2x)3

= (2x)(2x)(2x) = 8x3
b. (yz)2

= y2z2
General Examples

a. (-2x)(4x3)

= (-2)(4)x(x3 = -8x4
b. (-3x2)3(5x4)

= (-3)3(x2)3(5x4) 
= (-27)(5)x6(x4
= -135x10
c. (x3)2(xy3)2(y2)4

= x6(x2(y6(y8
= x8y14

4.  Negative power
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Examples :

a. -x-2
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c. 
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5.  When raising a quotient to a power distribute the power to the numerator and denominator.
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Examples:  


a.  
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b.  
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6. When dividing like variables subtract exponents (top minus the bottom)
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b.  
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c.  
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= a2–1(b3–5 = ab-2 
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d.  
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= x -2–2(y1–(-4) = x -4y5 
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7.   x1 = x and x0 = 1 for x ( 0

Rational Exponents
If x is a real number an n is a positive integer greater than 1, then 
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The quantity x1/n is the nth root of x.

For a rational exponent, the numerator is the power and the denominator is the root.


Examples: Evaluate.  

1.   
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Use exponent laws to simplify the expressions.

1. 
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3. 
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Example 3.			


			m = 2


y = 2x			b = 0





Example 2.			


y = -� EMBED Equation.3  ���x – 3				� EMBED Equation.DSMT4  ���	


	b = -3





Example 1.			


y = 2x + 4	� EMBED Equation.DSMT4  ���


		b = 4
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Divide numerator and denominator by 3





� EMBED Equation.3  ���





LCD: 6	
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Rational Exponents


nth Root:  The number c is the nth root of x if cn = x.  (when n is even x ( 0)  

Examples:  Evaluate.
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Think:  “What squared is 36”



(  ? )2 = 36



( 6 )2 = 36



So… � EMBED Equation.3  ���
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Think:  “What squared is 36”



(  ? )2 = -36



No Real Number.











Think:  “What cubed is 8”



(  ? )3 = 8



( 2)3 = 8
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Think:  “What cubed is -8”



(  ? )3 = -8



( -2)3 = -8



So… � EMBED Equation.3  ���







Think:  “What to the fourth is 81”



(  ? )4 = 81



( 3)4 = 81
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Think:  “What to the fourth is -81”



(  ? )4 = -81



No Real Number
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