CCSD GHSGT Parent Guide

Subject:  Math

Domain:   Algebra
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Lesson #1

Objective:  
The student will be able to simplify and evaluate algebraic expressions.

Materials:  
Worksheet “Daffynition Decoder”  (pg 196)

Answers are provided at the end of this lesson.

Activity:  
Complete the worksheet that involves simplifying and evaluating algebraic expressions.

Remember to simplify algebraic expressions means to combine like terms, such as 3x + 4x + 5x = 12x; each term has an x, which is called the variable, the numbers are the constants.  In simplified form, all like terms should be combined.  

When evaluating, an actual numeric value is given for the variable, so the answer should be a number.

For example, evaluate 4x + 5y  when x = 3 and y = 6

So substitute in:   4(3) + 5(6)

12 + 30

42, notice the final answer is a number.

Evaluation:   

Q:  Verbally explain the difference in evaluating and simplifying expressions:

A:  Evaluating is actually finding a numeric value given the value of the variables, simplifying is combining all like terms and writing the expression in the most simplest form.

Q:  Evaluate 2b2 + b  when b = -6

A:  2(-6)2+(-6) = 2(36) – 6


         72 – 6

                     



66

Q:  Solve the following application problem:

A rectangular solid has the following dimensions: length = 5 cm, width = 3 cm, height = 4 cm.  Find the volume given the formula  V = lwh

A:  V =(5)(3)(4)

      60 cm3
Helpful Hints:   Remember units in volume are always raised to the third power.  Also, encourage students to write out each step.  Errors often occur when students do too much work in their minds.

Worksheet Answers:  Meatloafer; Playbuoy; Stalkbroker
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Lesson #2

Objective:  
The student will be able to solve algebraic equations.

Materials:  
Worksheet “Daffynition Decoder”.  (pg 199)

Answers at the end of this lesson.

Activity:  
This activity involves solving an algebraic equation for the unknown variable.  

Steps:  First, the student must combine any like terms

Second, they must isolate the variable (meaning the variable must be on a side by itself)

Third, perform whatever operations necessary to find the value of the unknown variable.

Ex.     3x + 6 = 18



The student must first:  3x + 6 = 18




 





+       -6    -6
                                    





  3x        =12

                             



Now, the equation is 3x = 12

To solve, each side must be divided by 3:   3x = 12
3 3          

So x = 4, this can be checked by substituting the value into the original equation, if correct a true statement will be formed.

Sometimes, the equations are more complex, such as the example:    4(2x – 4) + 6x = 12

First the student must distribute and get 8x – 16 + 6x = 12, then the student must combine like terms (the 8x and the 6x)  to get the equation   14x – 16 = 12

                                                                                         +16    +16
                                                                                  14x = 28

                                                                                   14x = 28
14 14

So x = 2, remember to substitute back into the original equation to check.

Evaluation:  

Q:  What is the opposite operation of addition?

A:  Subtraction
Q:  What is the opposite operation of division?

A:  Multiplication 

Q:  What is the first step when solving algebraic equations?

A:  To combine all like terms
Q:  What should he/she do when they finish solving each problem?

A:  Check the answer in the original equation to see if they get a true statement.
Helpful Hints:   

Remember that what is done to one side of the equation must also be done to the other side.  Also, students should show all steps, mistakes happen when math steps are done in the student’s head and not on their paper.

Worksheet Answers:  

1.
Condense:  A Dumb Criminal

2.
Program:  In Favor Of The Metric System
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Lesson #3

Objective:  
The student will be able to apply solving algebraic equations to real-life application word problems.

Materials:  
None needed

Activity:  
When solving word problems the key is to write down what your variables are representing.  

Example:
One fifth of the students attending South Cobb High School play sports.  If  225 students play sports then how many students attend South Cobb High School?

First, we must allow our unknown, x, the represent something in our problem.  

x = the number of students attending South Cobb High School.

Then, we set up an equation.
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, we know that 
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 must be multiplied by x, because that is a portion of our population, we are looking for the entire population of the school.  

After solving for x, by multiplying both sides b 5 we find the population of South Cobb High School to be:  1,125 Students.

Now, have your child complete the following problems.

1. On a shopping trip, Laura and Bo’s mother spent the same amount of money as Laura and Bo combined.  If Laura spent $37 and their mother spent $64, how much did Bo spend?

2. Mary Harrison can buy either a CD player for $189 and CDs for $9.75 each or a cassette player for $216 and cassettes for $5.25 each.  For what number of CDs or cassettes do the two options cost the same if Mary wants to buy the same number of CDs or cassettes?

3. The speed limit on the highway is 65 miles per hour.  How many kilometers per hour is that?  (1 mi.= 1.609 km)

Answers to word problems on previous page:  

1. Equation:  x + 37 = $64  Answer = $27

2. Equation:  189 + 9.75x = 216 + 5.25x   Answer = 6 CDs or cassettes

3. about 104.6 km/hr

Evaluation:
Q:  What should they always do first when dealing with word problems?

A:  Clearly label what your variable is representing
Q:  What should the student do when finishing the problem?

A:  Check the solution to make sure it forms a true statement in the original equation
Q:  What should a student do if their answer is not one of the answer choices?

A:  Go back and look at their equation, mentally assess if the equation makes sense with what the problem is asking.

Helpful Hints:  

Encourage students to really explain how they came up with their equation to you.  Also, students typically skip word problems, encourage students to sort through the problem.  The will most likely find the problem is not that difficult, once they break all the pieces down.

Lesson #4

Objective:  
The student will be able to solve an inequality and graph the solution on a number line.

Materials:  
Activity on pg 205  

Answers are on the back of the worksheet

Activity:  
Solving inequalities is not very different from solving equations. The same steps are used; we must still isolate the variable.

Example:   Solve  2x + 12 > 20

First, the variable must be isolated.     2x + 12 > 20

                                                                    -12    -12
                                                             2x         > 8

                                                            2x > 8
2 2

x > 4, the student can substitute the value back into the original inequality and determine if a true statement is formed, if so then the answer is a solution to the given inequality.

Now the answer must be graphed on the number line, when the inequality symbol is > or < then an open circle is used to denote the starting place of the graph.  When the inequality is > or < then a closed circle is used to denote the starting place of the graph.  
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-5 -4 -3 -2 -1 -0 1  2  3  4  5  6  7

Another example,   -3x > 12   

                                -3x > 12


         -3      -3

So x < -4
when multiplying or dividing by a negative number the direction of the inequality symbol changes.

Now to graph:                   

                                              -6  –5  -4  -3  -2  -1  0  1  2  3  4 

Now, complete the problems given on the worksheet.

Evaluation: 

 Q:  What symbol a closed dot represents?

A:  A greater than or less than symbol

Q:  When does the direction of the inequality symbol change?

A:  When dividing and multiplying by a negative number.

Q:  In order to solve an inequality what must be isolated every time?

A:  The variable.

Complete the following inequalities:

Q:  
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Helpful Hints:

Remind students that when multiplying and dividing by a negative number the direction of the inequality changes, this is the most common mistake found when students solve inequalities.        

Activity 4

Solving Inequalities

Solve the following inequalities and graph on a number line.

1.
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Answers:

1.


-4

0

4


2.







-16

0

16


3.





-4

0

4

4.





-8

0

8


5.





-11

0

11


6.





-5

0

5


7.





-10

0

10


8.


-25

0

25

Lesson #5
Objective
The student will be able to translate words into algebraic expressions.

Materials:  
None

Activity:  
Translate the following verbal expressions into algebraic expressions.

First, key words must be identified, such as sum, difference, product, quotient, more than, less than and etc. Here is a list of some keywords and what they mean in algebraic terms.

	Verbal Expression
	Algebraic Symbol

	Sum
	"to add"

	Difference
	"to subtract"

	Product
	"to multiply"

	Quotient
	"to divide"

	More Than
	"to add"

	Less Than
	"to subtract"

	Is
	"equals"

	greater than
	"to add"

	less than
	"to subtract"

	is greater than
	">"

	is less than
	"<"

	Twice
	"multiply by 2"


The list goes on and on.  These key words tell the student what operations to use.  

Ex.
Fifteen is seven more than x.  This translates into the algebraic expression: 
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Algebraic expressions involve variables and mathematical symbols.  

Try the following problems:

1. x decreased by eight is twenty.

2. The difference of three times x and six is twelve.

3. Five is the quotient of ten and two.

4. The product of a number and seven is fifteen.

5. Eighteen is four less than a number.

Evaluation:

Ask the student what operation does product imply?

Multiplication

Ask the student what operation does sum imply?

Addition

Ask the student what does the word “is” mean?

Equals

Answers:

1. 
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Helpful Hints:

Remind students to underline or circle important key words in the expression and write the operation above the word so they can clearly translate. 

Lesson #6

Objective:
The student will be able to find the intercepts of a linear equation.

Materials: 
None

Activity:
This activity is about finding the x and y intercepts of a linear equation.

First, we must know what an intercept is.  Intercepts are the points where a line crosses the coordinate plane.  The x-intercept is the point where the line crosses the x-axis.  At this point the y-coordinate of the point is zero.  The y-intercept is the point where the line crosses the y-axis.  At this point the x-coordinate of the point is zero.  

To find the x-intercept, substitute zero in for y and solve for x.

To find the y-intercept, substitute zero in for x and solve for y.

Ex.
4x + 2y = 8

X-Intercept:        4x + 2(0) = 8


Y-Intercept:
      4(0) + 2y = 8



     4x           = 8





     2y = 8

                             so x = 2






   so y = 4

                               (2,0)






    (0,4)

Find the indicated intercept of each equation:

1. x-intercept of 3x + 6y = 9




2.
y-intercept of 8x – 4y = 12

3.
x-intercept of –x + 5y  = 10




4.
y-intercept of y=7

Evaluation:  

Which variable do you substitute zero in to find the x-intercept? (x variable)
What is the definition of an intercept? (Where the linear equation crosses the coordinate plane)
Answers:

1. (3,0)




2. (0,-3)




3. (0,-10)



4. (0,7)

Helpful Hints:  Tell student that whatever intercept you are looking for substitute zero into the opposite variable.  
Lesson #7

Objective:  
The student will be able to find the slope between two points.  

Materials: 
 None

Activity:  
The slope of a line is the rise and fall of the graph.  We typically call slope 
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; where the rise refers to the change in the y-axis & run refers to the change in the x-axis.


There is a formula that we use to find the slope between two points: 

For example, find the slope between the following two points:

(3,4) and (-2,7).   We substitute into the formula:  
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.  The answer is 
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There are two special cases:  Horizontal Lines, which are lines in the form of

 y=a number, have a slope of zero always, because there is no change in the y-value.

Vertical Lines, which are in the form, x=a number, have an undefined slope.
Find the slope of the following problems:

1.
(-2,4) and (6,1)

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

3.
(2,1) and (0,9)

4.
(5,5) and (5,2)

Evaluation:

Q:  What does slope represent?

A:  The change in y over the change in x.  Rise over Run.

Q:  What is the slope formula?


Q:  Which coordinate represents x in the point (-5, 6)?

A:  -5

Q:  Which coordinate represents y in the point (0,8)?

A:  8

Answers:

1.
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2.
undefined

3.
-4


4.
zero slope

Helpful Hints:  Students must know the slope formula by memory, please encourage them to study.  Also, students often get their x and y’s confused, review with them that a point is written (x,y) or if in doubt think about the order of the alphabet, the order of the points follows the order of the alphabet.

Lesson #8

Objective:  
The student will be able to graph a linear equation.

Materials:  
Activity on page 215.

Answers are on the back of the worksheet

Activity:  
When students graph a linear equation all functions MUST be in slope-intercept form, which is y = mx + b, where m = slope and b=y-intercept.   

Example:  y = 5x - 3, 5 is the slope and (0,-3) is the y-intercept.  We would begin by first graphing the y-intercept; this is what we call the starting point.  Then we move up five units and to the right one, or we could move down five units and to the left one, (refer to the activity on slope).  Once, we have three points, then we can connect the dots and a straight line should have been formed.  
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Remember, that a linear equation will always form a straight line, if the points do not make a straight line, the student should re-evaluate their work because a mistake has occurred.  

Let’s look at an example where the origin is the y-intercept.

Graph the linear equation [image: image26.png]


. Notice, there is not a number in the b place; therefore, we use the number zero, so the y-intercept is (0,0).  
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Evaluation:

Q:  What form should linear equations be written in so they can be graphed?

A:  Slope-intercept form
Q:  Which letter represents the y-intercept?

A:  The letter b
Q:  What does the letter me represent?

A:  The slope

Q:  In the equation, y = -6 + 9, identify the slope and y-intercept?

A:  The slope is -6 and the y-intercept is (0,9).

Q:  If there is not a number in the place of b in the equation, what is the y-intercept?

A: The point (0,0), it passes through the origin.
Helpful Hints: 

Remind students to graph three points, this makes it easier for them to see if their points form a straight line.  Also, ALL linear equations will form a straight line, so when identifying this type of equation, if the line is not straight then the equation is NOT linear.  

Activity 8

Graphing Linear Equations

Graph the following linear equations.

1.
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Lesson #9

Objective: 
 The student will be able to identify the solution to a system of equations.

Materials:  
Worksheet provided.  Answers are on the back of the worksheet.

Activity:

A system of linear equations is made up of two or more linear equations.  In this activity we will be concentrating on systems of only two linear equations.   There are three different methods used to solve linear systems:  graphing, substitution and linear combination or elimination.  For the purposes of the high school graduation test we are going to focus on another way to approach these problems.  Due the fact that the entire test is multiple-choice we can find the answer in a different manner.  There is no reason for the student to spend time on solving the system using a traditional method when they can save time just substituting in the choices given to them in the answers offered.  

A solution to a system of linear equations must have the following criteria.  It MUST make a true statement for BOTH equations given.  The questions will ask the student to solve the system; however, choices will be given to the student through the possible answers listed, so the student should substitute each value into the system (both equations) and when they find a solution that is the correct answer.  This method will save the student time and energy on the graduation test.

Example:  Solve the system:  2x – 3y = -2





4x + y = 24

a. (4, 5)

b. (-4,5)

c. (5, 4)

d. (-5,4)

The student should substitute each ordered pair into the system, the correct answer will yield a true statement for each linear equation.

Choice c is the correct answer:  2(5) – 3(4) = -2





   10 – 12 = -2   CHECK this works!





   4(5) + (4) = 24

                                                    20 + 4 = 24  CHECK this works!

Two special cases are no solution and infinitely many solutions.  If these are a choice and no other choices work then the student should chose this option.

Complete the worksheet provided.

Evaluation:

Q:
Does the solution have to satisfy both linear equations given?

A:
Yes, if is does not then it is not a solution

Q:
Do the variables used have to be x and y?

A:   
No

Q:
What does the solution represent?

A: 
An ordered pair

Q:
Should the variables vertically line up?

A:
Yes, ALWAYS.

Helpful Hints:

Remind Students to make sure variables vertically match, if they do not then the student should rearrange the variables so they do.

Answers to Activity: 

1.  (3, -6)

2.  (-2, -6)

3.  (1, -1)

4.  (-1, -2)

Solving Systems Activity

Solve the systems of linear equations listed below.

1.
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Lesson #10

Objective:  
The student will be able to solve linear equations written in different forms.

Materials:  
None Needed

Activity:  
Solving linear equations can come with many different directions.  Our previous activity dealt with the directions "solve this equation."  There is another approach to asking the same question that is often used on the GHSGT.  

Ex.  What number must be added to both sides to solve for x:   x – 9 = 21.   Well, the number nine must be added to both sides in order to solve for x.  The steps are the same; however, sometimes when the directions are changed slightly the students forget how to solve the problems.  Let’s do some practice with linear equations using this type of directions.

1.
What number must be divided into both sides to solve:  4x = 16?

The number four must be divided into both sides to isolate the variable.

2. What number must be subtracted from both sides to solve:  x + 8 = 10?

The number eight must be subtracted from both sides to isolate the variable.

3.
What number must be multiplied to both sides to solve  
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The number five must be multiplied to both sides to isolate the variable.

4.
What number must be added to both sides to solve:  x – 6 = -4

The number six must be added to both sides to isolate the variable.

5.
What number must be multiplied to both sides to solve:   
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The number negative seven must be multiplied to both sides to isolate the variable.

Evaluation:  

Q:
What is the opposite operation of addition?

A:
Subtraction

Q:
What is the opposite operation of multiplication?

A:
Division

Q:
What must happen in order to solve for the unknown?

A:
The variable must be isolated

Helpful Hints:

Remind students to always substitute their answer back into the original equation to check it.  If a true statement is formed, then the answer is correct.  Also, encourage students to show all steps, this reduces careless mistakes.
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