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INSTRUCTIONS

Welcome to your Continental Academy course. As you read through the text book you
will see that it is made up of the individual lessons listed in the Course Outline. Each
lesson is divided into various sub-topics. As you read through the material you will see
certain important sentences and phrases that are highlighted in yellow (printing black &
white appears as grey highlight.) Bold, blue print is used to emphasize topics such as
names or historical events (it appears Bold when printed in black and white.) Important
Information in tables and charts is highlighted for emphasis. At the end of each lesson are
practice questions with answers. You will progress through this course one lesson at a
time, at your own pace.

First, study the lesson thoroughly. (You can print the entire text book or one lesson at a
time to assist you in the study process.) Then, complete the lesson reviews printed at the
end of the lesson and carefully check your answers. When you are ready, complete the
10-question lesson assignment at the www.ContinentalAcademy.net web site.
(Remember, when you begin a lesson assignment, you may skip a question, but you must
complete the 10 question lesson assignment in its entirety.) You will find notes online
entitled “Things to Remember”, in the Textbook/Supplement portal which can be printed
for your convenience.

All lesson assignments are open-book. Continue working on the lessons at your own
pace until you have finished all lesson assignments for this course.

When you have completed and passed all lesson assignments for this course, complete
the End of Course Examination on-line. Once you pass this exam, the average of your
grades for all your lesson assignments for this course will determine your final course
grade.

If you need help understanding any part of the lesson, practice questions, or this

procedure:

e Click on the “Send a Message to the Guidance Department” link at the top of the
right side of the home page

e Type your question in the field provided

e Then, click on the “Send” button

e You will receive a response within ONE BUSINESS DAY
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LESSON 1: KNOW THE FACTS!

This unit provides a review of basic math facts and goes beyond that to include some algebra
fundamentals. Each of six lessons demonstrates particular methods of working each concept.

Lessons

Lesson 1A

Lesson 1B

Lesson 1C

Lesson 1D

Lesson 1E

Lesson 1F

Content

Review the four fractional concepts (fractions, decimals, percents, and
ratios) and convert one to any of the others; compare and order any
fractional format

Rules of divisibility; primes and composites

Effect of the four basic operations on whole numbers, fractions,
decimals, and percents; types of numbers with examples

Absolute value, squares and square roots, powers and exponents

Conversion from standard notation to scientific notation and scientific
notation to standard notation

Patterns, sequences, and magic squares

An M. C. Escher tessellation (yahoo images)
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Lesson 1A - The Four Fractional Concepts

There are 4 fractional concepts or 4 ways that fractions can be expressed:

e Simple fraction

e Decimal

e Percent

e Ratio

Each of these will be set out in a table with the equivalent value on the same line.
Simple fraction Decimal Percent Ratio

Y2 .5 or .50 50% 1:2 or 1 out of 2
Ya .25 25% 1:40r1outof4
Ya 75 75% 3:4 or 3outof 4
10 10 10% 1:10 or 1 out of 10
'3 33 33 5% 1:30r 1 outof 3

Change the fraction to a decimal by dividing the numerator by the denominator:
.50
2) 1.00 Add a decimal point and 2 zeros; work the answer to 2 decimal places
-10 Divide as usual
0 Zero remainder

.75
4) 3.00 Addadecimal and 2 zeros; work the answer to 2 places
-2 8 Divide as usual
20
20

0 Zero remainder

333
3) 1.00
-9
10
-9
1  There will always be a remainder of 1 with this fraction. Make the remainder a
numerator; make the divisor (3) the denominator. This fraction givesa mixed
decimal and a mixed percent.

Practice changing each fraction to a decimal: g, %3, /s, %/s, °Is, “Is.
Make up fractions and change them using this method.

Change the decimal to percent by moving the decimal point 2 places right.
This is the same as multiplying by 100. Remember that percent means OUT OF 100.
5 0 —*50 DROP THE POINT, ADD THE PERCENT! = 50%
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With mixed percents, the fraction is written after moving the point 2 places. (.33 = 33/)
Practice changing decimals to percents using examples from the same set.

Change the fractions to ratios by writing the numerator and the denominator horizontally with a colon
between. Example: /5 = 1:3

COMPLETE THE CHART:
Simple fraction Decimal Percent Ratio
1/8
2/3
1/5
2/5
3/5
4/5
Change the decimal to a fraction: .50 = 50 Simplify __ 1
100 2
25=25 1
100 4

Practice changing all the decimals in the previous chart back to a simple fraction

Change percents to fractions:  50% = 50 Simplify _, 1

100 2
25% =25 " 1
100 4

Practice changing all the percents in the previous chart back to a simple fraction

NOTICE THAT YOU PUT PERCENTS AND DECIMALS OVER 100 BEOFRE CHANGING TO
A FRACTION. Why is that?

Change percents to decimals by moving the decimal point 2 places to the left. This is the same as
dividing by 100.

50% —» 50. —» .50
Drop the percent, add the decimal point and move it places to the left.
5% —» 25, —» 50
Practice changing all the percents in the previous chart back to decimals

Change ratios to fractions: 1:2=1 1:4=1 1:10=1

2 4 10

Practice changing all the ratios in the previous chart back to fractions
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SKILL DRILL: COMPLETE ALL THE BLANK SPACES IN THE CHART

Fraction Decimal Percent Ratio
*l1o
.80
35%
2:4
.15
1/25
17%
3:20
a0
45

REAL WORLD PROBLEMS
The weatherman stated that there was a 50% chance of rain one afternoon. Change this percent
to the other 3 fractional forms.
A spinner had the numbers 1, 2, 3, and 4 on it. That meant that there was a 1: 4 chance of
getting any of those numbers on one spin. Express that ratio as a decimal and as a percent.
My graded assignment had 80% on it. Another student had 17 correct out of 20 on the same
quiz. What can | do to determine who had the higher score?
My favorite basketball team won 9 out of their last 10 games. Why would they be considered
favorites in the playoffs? Write your reasoning demonstrating your ability to understand the 4
fractional concepts. Use as many of the terms as possible in a paragraph of not more that 5
complete sentences.
Order these fractional formats from least to greatest on a number line: 7/10, 4/5, 30%, .9, 2:5
Find articles in the newspaper that deal with any 2 of the fractional concepts. Convert each to
all of the other formats.

An M.C. Escher Tessellation



Follow the instructions to color the grid of 100 numbers. You will need 4 highlighters and can use

Lesson 1B - Rules of Divisibility: Primes and Composites

other colors if you like. What is important is that a different color is used each time.
Block out 1 completely

Circle 2 and every 2" number with a yellow highlighter

Box 3 and every 3" number with a blue highlighter even if it had a yellow circle
Make a pink triangle around every fifth number even if it had a circle or box around it
Mark a green neat X over 7 and every 7" number

You have just made the Sieve of Eratosthenes, a tool that can be used to find factors of numbers
between 2 and 100 or multiples all integers from 2 to 10. This was made many years ago by this

PRE - ALGEBRA

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100

famous mathematician and it is still used today.

Eratosthenes of Cyrene (c.275-192 BCE), (who) became librarian in the Museum,
the Scientific Institute of Alexandria. He invented a new method to calculate prime
numbers. Laminate your chart and use it often. www.livius.org

11
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ACTIVITIES

Count and list the numbers that are not highlighted.

What is the pattern created by all the even numbers: rows, diagonals, or zig zags?

What pattern is created by all the threes: rows, diagonals, or zig zags?

How many numbers have a circle, box, and triangle on them? List.

All the numbers with circles are multiples of 2. That means 2 can go into any of them. So 2
can go into, or divide into 6, 10, 24, 60, and 100. What would we call the numbers with blue
boxes around them? List 5 of those.

Complete the statement: All the multiples of 5 end in and

Complete the statement: Some multiples of 2 are also multiples of (there might
be more than one answer to this question)

All the multiples of 6 are multiples of and

What pattern is created by all the multiples of 7?

A smaller number that can go into a larger is a factor. So we can say that 2 is a factor of 6. List
some factors of 24

A multiple is a number that is many times its factor. 6 is a multiple of 2 and 3. 18 is a multiple
of 2, 3, and 6. List 4 multiples of 7

Pick any number and find its factors. Pick any number and find its multiples.

All the numbers not highlighted are called prime numbers. All other numbers are formed from
primes. Fascinating! A few primes, 2, 3, 5, and 7 were colored. All other numbers are called
composite. Why do you think we blocked out 1? If you thought 1 was neither prime nor
composite, you were right. Write down all the primes in the first 100 counting numbers. Count
them. You should get 25!

List 5 composite numbers
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15. 1 is a factor or 1 can divide into every other number. 2 is prime and has 2 factors: 1 and 2; 3 is

prime and has 2 factors: 1 and 3. List the factors of 5, 7, 11, and 13. What do you observe?

Write a rule for determining when a number is prime.

16. 4 is a composite number. List the factors of 4: 1, 2, and 4. 6 is a composite number. List the

factors of 6: 1, 2, 3, and 6. We can say that composite numbers have (complete)

17. What is the difference between a prime and a composite number?

18. We can also write the prime factors as a product or as a multiplication problem.

Example: 6 =2 x 3 8=2x2x2 12=2x2x3
Complete: 14 = 27 =
CREATE A FACTOR TREE

Find all the prime factors of 12 and write them as a product.

12 (select any 2 factors of 12)
2 X/6 (draw a square around any that is prime; find 2 factors of 6)

2] x Answer:2x2x3

Find the prime factors of 18. 2 factorsof 18 = | 2 |x9

BOoo~NoOR~WNE

/

3X3

Answer: 2x3Xx3

SKILL DRILL
List the prime numbers between 6 and 30.
List all the composite numbers from 10 to 25.
What are the factors of 17? Is it a prime or a composite number? How can you tell?
Write the prime factors of 24 as a product.
Write 36 as a product of its primes.
60 =2 x 3 x 10 Is 60 expressed as a product of its primes? Why/why not?
Create a factor tree to show the prime factors of 40, 56, 39, and 50.
56 = 7 x 8 is not expressed as a product of primes. Re-write it so it is.
Explain your answer at # 8.

. Select a number between 50 and 100. Is it a prime number? If it is, prove it using a factor tree.

If not, say what it is and justify your answer in complete sentences.

13
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RULES OF DIVISIBILITY

Sometimes it is difficult to figure what number divides into another. Here are some tips:

Any even number (ending in 2, 4, 6, 8, and 0) is divisible by 2

Any number ending in 0 or 5 can be divided by 5

Any number ending in 0 can be divided by 2, 5, and 10

Add the digits of any number. If the sum of the digits can be divided by 3, then that entire
number can be divided by 3. So 18 can be divided by 3 because 1 + 8 =9 and 3 can go into 9. 3
can go into 27 because 2 +7 =9

Add the digits of any number. If the sum of the digits can be divided by 9, then that entire
number can be divided by 9.

If the last 2 digits of a number can be divided by 4 then that entire number can be divided by 4.
Example: 4 can go into 324, 216, 1020, 105516, 20032 and 1412.

If 2 and 3 can divide into a number, then 6 can also divide into the number. 6 can go into 30
because it is an even number and 3 can divide into the sum of its digits.

Select numbers of your own and try to find their factors using the rules of divisibility. Start with
numbers less than 50 first, and then try some numbers larger than 50 but smaller than 100 and so on.

Practice this skill every week and you will become experts at finding factors. You will use this skill
often in algebra.

14
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s Lesson 1C
The 4 Basic Operations
Whole Numbers, Fractions, Decimals, and Percents

Having a good number sense saves time and improves reasoning. In this lesson you can see the effect
that the 4 math operations have on 3 of the 4 fractional concepts as well as on whole numbers.

1. What happens when you add 0 to or subtract 0 from any number?

2. What happens when you multiply or divide any number by 1?

3. Study these small problems: 12 + 1; 12 — 1; 12 x 1; 12 + 1. What operations cause an increase?
What operations cause a decrease? What operations cause no change?

4. Study these: 10 +¥; 10 - %; 10 x */, ; 10 + %

5. What operations cause an increase? What causes a decrease? Why did we get that result?

(@) 10 + % =10%or 10.5 increase

(b) 10 =% =9 % or 9.5 decrease

(c) 10 x ¥%2 =5 decrease

(d) 10 + % = 20 increase

What is the explanation for a decrease when multiplying by a fraction and an increase when

dividing by a fraction?

The multiplication effect: When we multiply by a fraction, the denominator tells us how many
groups to create. 10 x Y2 really means to make 2 groups with equal amounts in each group. 2 groups of
5 equal 10. Look at the math: 10x1=10=5

1 2 2
When we multiply by a fraction the answer is smaller.

The division effect: When we divide by a fraction, the denominator tells us to split each unit into
that many pieces. 10 + % means to split each of 10 units into 2. That gives us 20 (to divide by a
fraction is to multiply by its reciprocal). Look at the math: 10 x 2 = 20

1 1

When we divide by a fraction the answer is larger.

We will experience the same effect whether we work with decimals or percents.
Consider these examples:

15x Y =15 10% of 15=1.5

15X Y300 = .15 1% of 15=.15

15+ Y, = 150 Divide 15 into 10% shares or 15 = .1 = 150
15 + Yy00 = 1500 In other words 150 people would benefit.

Divide 15 into 1% shares or 15 + .01 = 1500 In other
words 1500 people would benefit.

15x.1=15
15x.01=.15
15+.1=150
15 +.01 =1500

15
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TYPES OF NUMBERS

There are several types of numbers. In this section we will cover only the basics that you will
encounter in Algebra I or I1. You may already know many of these.

1.
2.
3.

10.

Natural numbers: 1, 2, 3, 4, 5...

Whole numbers which are the natural numbers and zero: 0, 1, 2, 3, 4, 5...

Integers are the whole numbers with their opposites: -3, -2, -1, 0, 1, 2, 3... Observe that 0 is an
integer. The opposite of any number is its additive inverse. A number plus its additive inverse
equal zero.

Rational numbers are the fractions and decimals: ¥, °/1, /10, .5, .02, .15, and .3. All the
decimals in the set of rational numbers are terminating. Some have zero remainders when
converting from simple fraction to decimal, or we can use the bar notation to terminate them.
See examples of repeating decimals below.

(a) 1/3, (b) 1/6, (c) 1/9, (d) 1/11= 0.3,.16,0.1,.09

Irrational numbers are the fractions that are difficult to convert to decimals. They seem to
make no sense. Irrational is a good way to describe them. Example: Pi (J]) or
3.141592653589... Try finding V2! That is another irrational number. As soon as we round an
irrational number making it convenient to write, it becomes rational. If Pi = 3.14, itis an
approximation and therefore a rational number.
Ordinal numbers are the numbers that indicate order: 1%, 2", 3 4™ and so on.

NUMBERS THAT MAKE PATTERNS
Triangular numbers: These create triangles. Example: 1, 3, 6, 10, 15, 21 and so on. We will
work with these later in another unit. 1+2=3; 1+2+3=6; 1+2+3+4=10; 1+2+3+4+5=15 etc
Square numbers: Make squares. 1, 4, 9, 16, 25, 36 are all square numbers.

FASCINATING NUMBERS

Perfect numbers: The sum of its factors or divisors, not including itself, equals the number. 6
is a perfect number because adding its factors (1 + 2 + 3) gives us the number. Another perfect
number is 28. Find the factors of 28 then add them. (Exclude 28). 1 +2 + 4 + 7 + 14 = 28!
Fascinating! Use this concept to find other perfect numbers and at the same time become an
expert at finding factors.
Abundant numbers: If the sum of the factors (divisors) is larger than the number, it is an
abundant number. 12 and 18 are abundant because the sum of their factors is greater that the
numbers themselves. List the factors of 12. Add them up. You should get 16 or 1 +2 + 3+ 4 +
6. Do the same with 18 and see for yourself.

11. Deficient numbers: When the sum of the divisors is less than the number, then we say that the

number is deficient. So 14 is deficient because the sum of its divisors (1, 2, and 7) equal 10. 16
is deficient because the sum of its divisors (1, 2, 4, and 8) equal 15.
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Lesson 1D
Absolute Value
Squares and Square Roots
Powers and Exponents

The absolute value of any number is always positive. This concept can be measured on a number line.
Example: the absolute value of -2 = 2. The distance between -2 and zero on the number line is 2 units
or just 2. A simple definition of absolute value is the distance between any 2 numbers on a number
line.

o

»
»

| | | | |
-2 -1 0 1 2

A

v

What would be the absolute value of -2 to 2? Find -2 and count the number of units between it and 2.
That should be 4. Pretty simple!

Absolute value is written like this: 1 4 | and read the absolute value of 4

TRY THESE
DiI71= 2)1-51= 3)11l1= 4)2+131=

510-131= 6)1-3to21= 7)15t0-11= 8)6-1-21=
CLUE: Work out the absolute value part the way you would do parentheses.
SQUARES

Square numbers make squares! We can create a square from any of the natural numbers by multiplying
each number by itself. Complete the table.

1x1=1 2x2=4 3x3=9 4x4=16
5x5= 6X6= TX7= 8x8=

9x9= 10x10 = 11x11= 12x12 =
13x 13 = 14 x 14 = 15x15= 16 x 16 =

We can draw a square for each of these.

1x1

2X2

3x3

4x4
A whole number multiplied by itself gives a PERFECT SQUARE! Fractions and decimals can make
squares but they are not perfect.

17
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ACTIVITIES

1. Use graph paper to draw perfect squares for 25, 49, 9, 64, and 100
2. Use aruler to draw squares with 1 % inches on each side, 2 % inches on each side, 3.5 cm on
each side, and 5.2 cm on each side.

SQUARE ROOTS
Square roots are the reverse of squares.  is a square root symbol also called a radical sign.
4 reads square root of 4. Finding the square root means finding the number that was multiplied by
itself to get the square. The square root of 4 equals 2. When the square is a small number we can do it
mentally. If the square is a big number we can use a prime factor tree to find the root.

Example 1: Use prime factors to find the square root of 64.

64 76 X 4{one of these is a prime number)

2XxX8 2X2

"
\

2x2  Write only the prime factors as a product=2x2x2x2x2Xx 2

Select one 2 for each pair of twos; instead of writing 2 six times we write it 3 times.
2x2x2=8 64=8

Example 2: Use prime factors to find the square root of 100.
100 =5 x 20 (Find the prime factors of all the composite numbers)

20=4x5

4=2x2
Write only the prime factors as a product = 2 x 2 x 5 x 5 (write only one 2 and one 5)
V100 =2x5=10
TRY THESE

Find the square root of each number using prime factors only. Be sure to write each answer as a
product.
1) 36 2) 81 3) 121 4) 144

Now use the calculator the find the square roots of the same numbers. Compare.

e The radical (V) key on your calculator may be slightly different from that of the computer. To
find the V36: hit 36, the radical sign, and then equal.

18
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POWERS AND EXPONENTS
In the last lesson we wrote the V100 = 10 x 10; V64 = 2 x 2 x 2. We could have written that in a shorter
way by using powers and exponents. Example: Y100 = 10° or 10 to the second power. We also say 10
squared. 10 is the base, 2 is the exponent. Y64 = 2% or 2 to the third power, also 2 cubed. 2 is the
base, 3 is the exponent.

The base is the number we multiply. The exponent is how many times we multiply the base. Use
exponents to shorten these expressions:

1)2x2x2x2x2x2=2° 2)3x3x3x3=3" 3)5x5x3x3=5%x3?
4)2x2x2= 5)3x3x3x3x3= 6)4x4=
NTXTXT= 8)2x2x2x3x3= 9)2x2x4x4x5x5=

23 is 2 raised to the power of 3; 10° is 10 raised to the 3" power. We can expand numbers raised to a
power by multiplying the base by itself the number of times indicated by the power.

Example: 4=4x4 6°=6x6x6 12*=12x12x12x 12
TRY THESE

Use exponents to shorten these expressions:

1)6x6x4x4= 2)3x3x5x5x4x4=

3)8x8x8x8x2x2= 4)axaxa=

Expand these expressions:

5)a’= 6) 9°= 7)x* =

8) 2*x 5% = 9) X = 10) 22 + 3% =

MIXED REVIEW

Name the 4 fractional concepts.

How does one convert a simple fraction to a decimal, percent, or a ratio?

How are percents and decimals alike?

How are ratios and fractions alike?

Select any whole number and change it into a decimal.

Is 123 prime or composite? Explain. Make 123 a 5 digit number that can be divided by 3. Do

not repeat any digits.

7. Can | divide 2056 by 9? Explain without dividing. If it is not divisible by 9 change one digit so

that 9 can divide into it.

Will my answer increase or decrease if | added %2, 0, or 1?

9. Will my answer increase or decrease if multiplied a whole number by a decimal? Remember
decimals are fractions too!

10. What will happen if I divided a decimal by another decimal?

11. How will dividing a whole number by a decimal affect my answer?

12.12 +1-3 1 13)1-101—-141 14)0+1-31

15. Graph each of the answers to 12, 13, and 14 on a number line.

16.12° = 17) 33+ 4% = 18) V144 = 19) V81

20. Use prime factors to find the square root of 256

21. Expand: 5* 22) Express using exponents: 3x3x2x2x4x4x4

oo wdE

o

19
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Lesson 1E
Scientific Notation and Standard Notation

We use scientific notation to abbreviate or shorten large numbers. Numbers expressed this way are
always written as the product of a factor and a power of 10.

Example 1: If we measured the distance through the center of the earth how long would it be? The
diameter or distance through the center of the earth is just about 8,000 miles. In scientific notation
that would be written as 8 x 10°

Example 2: If you drew a string around the earth how long would it be? The distance around the
earth (circumference) is 24, 901 miles or a little less than 25,000 miles. Express that response in a
shorter way. 2.5 x 10*

Let’s examine what we did. In example 1, 8 is the factor. This factor must always be equal to or
greater than 1 but less than 10. Next multiply by a power of 10. Each zero represents a power;
therefore we raise 10 to the 3" power (10°). In example 2, 2.5 is the factor. Next multiply by a
povxer of 10. Each zero and the decimal will be a power; therefore we raise 10 to the 4™ power
(10%).

TRY THESE
Express each number in scientific notation:
1) 40 2) 300 3)15 4) 220
5) 7000 6) 111 7) 57500 8) 50000000

Remember that all answers must be the product of a factor and a power of 10.

Now that we can change a number to scientific notation we must know how to convert it back to its
original form (standard notation).

Example 3: A student read that the distance from the earth to the moon was about 2.39 x 10°. He
preferred to write it in standard form to get a clearer picture of how far away that was. Please help
him with the conversion. Get the power!

Move the decimal point 5 places right. 2.39=239000Q

Example 4: Write 5 x 107 in standard form. Getﬁﬁ‘e‘pﬁver! Move the decimal 7

places right. Answer =5 Q00000

Try changing problems 1 through 8 above back to standard notation.

More Practice

1) How can you tell if a number is written in scientific or standard notation?

2) In your own words write the steps you would take to change a number from standard
notation to scientific notation.

3) Create a number larger than 100,000 and follow your own steps to change it to scientific
notation.

4) Create a number with at least 2 decimals and then multiply it by ten to the 4™ power.
Change that number to standard form.
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Lesson 1F
Patterns, Sequences, and Magic Squares

You will love this lesson! It provides deep understanding of numbers in a fun way. Much of math is
about finding a pattern and creating sequences. So let’s do it!

Look back at the 100-grid you completed in Lesson 2. The even numbers created a pattern of columns
while the multiples of 3 created a pattern of diagonals. Patterns may also be triangular, square, spirals
or just in the way that the numbers are written.

Example 1: 2, 4, 6, 8... Complete the next 3 numbers in the series. You would say 10, 12, and 14.
Correct! What is the pattern and how do we get it?

This is a pattern of even, consecutive, counting numbers and we add 2 to the last number to get the
next number in the series.

Example 2: 2, 6, 10, 14... Complete the next 3 numbers in the series. 18, 22, and 26 would be correct.
This is a pattern of even, counting numbers. Observe that the numbers are not consecutive. Why? What
would you do to get the next number in the sequence? Add 4 to the last number.

Example 3: 0, 3, 6, 9... Complete the next 3 numbers, name the pattern, and state how you got them.
12, 15, 18 is accurate. These are positive integers and consecutive multiples of 3. We add 3 to the last
number to get the next one. Is it OK to use the word consecutive for this group?

Example 4: 1Y%, 2'%, 3%... Find the next 3 numbers, name the pattern, and state how you got them. If
you’re thinking 4%, 5%, 6%, you are right again! These are rational numbers and you must have added
1 to each last number to get the next one. You are too good.

TRY THESE

Complete the next 3 numbers, name the pattern, and state how you found it.

1) 5,10, 15...

2) 7,14,21...

3) 10,9,8...

4) 5,3,1,-1...

5 -1,-2,-3...

6) 5.5,7.5,95...

7) 1,4,9 25...

8) 2,3,57,11,13...

9) 1,11,21,31...

10)%, 1, 1%, 2...

11)7, 10, 13, 16...

12)5, 10, 20, 40...

13)*1,1, 2, 3,5, 8, 13...(Challenge)

14) 2, 4, 8, 16...(More than one way to answer)

15)0, -3, -6, -9...(More than one way to answer)

16)5, 8, 13, 16, 21...

17)8, 9, 16, 17, 24...

18) 10, 8, 7, 5...

19)2, 4, 16, 32, 128...

20) 100, 50, 25...( answer using decimals or fractions)
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Sequences Without Numbers
We can create sequences using letters or by drawing.
Example 5: a, b, c... This is a sequence of consecutive letters of the alphabet
Example 6: z, y, X... This sequence contains consecutive letters of the alphabet going backwards
Example 7: a, d, g, j... This sequence contains every 3" letter of the alphabet.
Example 8: O [T [OTTTT This is a drawing sequence of odd numbers of squares

Example 9:
[ E ﬁ_‘ This sequence creates a triangular array by adding
consecutive, counting numbers to the last row.
Magic Squares
Add vertically (columns), horizontally (rows), and diagonally
BT 1 6 (corner to corner). Your answer should be the same each time. It
3 5~ % looks like magic! You can create your own set of magic squares.
4 ¥ > e Create a sequence of 9 numbers in the same way we just
did. DO NOT USE 1-9
e  Place the first number where 1 is, the second number
where 2 is and so on.
e Add vertically, horizontally, and diagonally. Did you get
the same answer each time? That is your magic number!
e Name your sequence and then say what you did to get the
next number.
This is an image of Leonard e Color your page and be creative with it. Create art on your
Euler, one of the magic square page. Laminate it.
mathematicians who created
magic squares

TRY THESE
1. 2.
3 35
11 27 135
7 23.5 6.0

If my magic number is 57, what are What is my magic number? Complete all
the missing numbers? Name the the missing numbers and name the
sequence and say what you did to get sequence. What did you do to get the next
the next number. number?
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Lesson 1 Practice Test

How can a percent be a fractional concept? Explain in complete sentences.

A fraction and a ratio can be similar yet different. Write one similarity and one difference.
Order each fractional form from least to greatest: 75%, '/, .40, 3:5, 20%, /g, .37. Clue: Change
all to the same fractional form before ordering. Decimals or percents may be the most
appropriate.

Circle the numbers that are divisible by 9: 15, 450, 429, 621, 205110

Change 1 digit in this number to make it divisible by 3without repeating any of the digits: 4732
Name all the numbers that can go into this number: 19427850

Name the only even prime number.

List all the primes between 6 and 30.

Is 57 prime or composite? Explain.

Draw 3 different rectangles to show combinations of factors of 24.

Would 1% raised to the second power be a perfect square? Explain.

For questions 12 to 16, write T or F after each:

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25.

0 is not an integer.

-2 is a rational number.

3.14 is a rational number.

3.141592653589... is an irrational number.

-3.14 is an integer, is rational, is irrational, and a natural number.

Why is the absolute value of a number always positive?

Graph the answer to: Thirty minus the absolute value of negative twelve.

How far away is -5 from 5? Use a number line to demonstrate.

Draw 16 to demonstrate its square root. Write 16 as a power of 2. Underline the base.

Use prime factors to find V400, and then write your answer using powers and exponents.
New York is 1,000 miles north of Florida. Express this number in scientific notation.
Express 2.54 x 10* in standard notation.

Complete the next 3 numbers in the series, name the pattern, and state what you did to get
them: 144, 72, 36...

What is the magic number? Complete each blank, name the pattern, and then state what you did
to get the next number in the sequence.

75

.50

.25

23
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LESSON 2
ALGEBRAIC THINKING
BUILDING YOUR ALGEBRA TOOL KIT

As you continue your preparation for the world of algebra, you will discover that there are many things
you already know and that you were doing much of this already. PIECE OF CAKE as we say!

Lessons

Lesson 2A

Lesson 2B

Lesson 2C

Lesson 2D

Content

Pick up sticks and the language of algebra: variables, terms,
expressions, equations, solution, and substitution; translate verbal
to algebraic and algebraic to verbal expressions; discover a format
to write one step equations from words

Order integers on a number line; simplify expressions using order
of operations; evaluate numeric or algebraic expressions with one,
two, or three variables; simplify expressions with radicals (only
perfect squares); express integers and fractions using radicals

Apply integers, fractions, decimals, percents, and ratios to real-
world one-step and multi-step problem-solving; use estimation,
mental math, and calculators to solve word and number problems

Real number properties: commutative, associative, distributive,
identity, equality, and closure properties; inverse relationships;
apply real number properties to re-write numerical and algebraic
expressions and equations; translate real-world situations into
inequalities and graph them
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Lesson 2A
Let’s Play Pick Up Sticks

PRE-ALGEBRA

Collect sticks

Drop them

Pick up without

disturbing other sticks

Playing the game of Pick Up Sticks helps you to understand the order of operations. This game is
played around the world. Observe that there are red, green, blue, and yellow sticks. There is also one
black stick called the master stick. Each color has a value assigned to it. Here’s how to play:

e The students usually drop the sticks from shoulder height as shown in the picture.

e Simply let the sticks go by releasing the fingers without moving the wrist.

e Collect as many sticks as you can without disturbing any others. You’re out if you do! If you’re

out, stop and collect the sticks. Pass them to the next player.

e Sort by color and score. Keep an organizer of your score.
e Ateam of 4 or 5 can play the game.
e Here is a way to organize your scores.

Team 1 Red 10 pts | Blue 5 pts | Green 3 pts | Yellow 2 pts Black | Total
members 25 pts

Harry 4 2 6 1 0

Jennifer 5 0 3 2 1

Celina 0 6 4 6 1

Sam 3 1 0 8 0

This is what your score sheet would look like before tallying your points. Your calculations would
look like this:
Harry = 4 red (4x10) + 2 blue (2x5) + 6 green (6x3) + 1 yellow (1x2) + 0

Observe that you must first multiply before adding and that you work parentheses first.

Create an algebra expression with the results. Use a letter or variable for each color. 4 red
becomes 4r and 2 blue becomes 2b.

Harry’s score as an algebra expression would be 4r + 2b + 6g +y

In order to determine Harry’s score we must evaluate the expression or work it out.

Jennifer’s score would be 3r + b + 8y + k (why do we use k?)
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If possible, make a team or two, play the game, create algebra expressions with the results, and then
evaluate your scores. Play often because you can use your own data (information) to track how skillful
you become over time. We will use this data in another unit.

Key words and terms
Variables: a letter used in place of a number
Order of operations: A specific order in which multiple operations
should be calculated.
Terms: A number, a variable or a combination of these
Expression: Two or more terms with an operation between them
Equation: A minimum of two expressions with an equal sign
between them
Evaluate: Find the value of

THE LANGUAGE OF ALGEBRA

We must first learn how to change traditional math language into algebraic language. Study the
example: 4 + x = 10

Terms: 4, x; Operation: +; Equal sign: = Equation: 4 + x = 10

Verbal Expressions (Words) Algebraic Expressions (Variables, symbols and
operations)

1. Four plus x 4 + X

2. x increased by y X+y

3. The sum of aand b at+b

4. b decreased by ¢ b-c

5. Ten less x 10 - x

6. Seven less than y 7<y

7. Two times b 2b

8. The product of pand g pq

9. Multiply 8 by x 8x

10. The quotient of aand b %

11. Square ¢ c?

12. How many times can x go into y?  Y/y
13. Divide x by y Iy
14. Increase the product ofaand b by ab + 2

two

What did you observe?

There can be many ways to say or express an operation

All the examples are expressions

One must read carefully so that the terms are placed in the right order
Ten less x is not the same as ten less than x

There is no sign for multiplication

The word product means multiply

Quotient indicates division

Division expressions can be tricky.
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Order of operations: In algebra there is a specific order to follow. Many students already know the
mnemonic PEMDAS (Please Excuse My Dear Aunt Sally). This is a tool to help us remember this
important order: Parentheses (work these first), Exponents, Multiplication, Division, Addition, and
Subtraction. If there is only multiplication in a problem, work from left to right. If there is only
addition and subtraction in a problem, work from left to right.

MANY WAYS TO SAY THE SAME THING

Activity
Get 4 different color index cards. Assign each color a particular math operation. Think of all the ways
you can express the addition operation and write those on the same color card. Think of all the ways
that mean subtraction and write those on the same color card. Do the same for multiplication and
division. If you can’t think of more than one or two, that’s OK. Keep alert and every time you see a
word or expression for an operation you did not know, write it on the appropriate color card. Before
you know it your stack will be pretty high!

add minus times divide

sum Differ- product quotient
ence

plus Take away multiply share

In this unit you will also want to keep a personal glossary of algebraic vocabulary as you will learn
many new words.

Change the verbal expression into algebraic expressions:

1) The sumofaand b 2) The difference betweenaand b  3) The product of aand b

4) The quotientofaand b 5) Increase 4 by a 6) Decrease x by 5

7) The sum of p and p minus 6 8) Multiply c and d 9) Share 5 among x children
10) x to the second power

Change these algebraic into verbal expressions:

11)c-6  12)5x 13)4 +d 14)r* 15)2(c+d) 16)3+y

Did you observe that we cannot solve expressions? Why? We do not know the value of the variable.
In the next set of activities we will learn to evaluate or find answers to each expression. Remember the
pick up sticks? Each color stick had its own value. The same thing applies in algebra. Each letter or
variable has its own value.

Example: Ifa=4,b=6,andc =2, find the valueof: 1)a+b 2)b-c 3)ac 4)ab
Solutions:a+b=4+6=10 b-c=6-2=4 ac=4x2=8 ahb=4/6=2/3
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TRY THESE
Your pick up sticks scores for 3 games were:
Game 1: 2r, 3g, 6b, and k Game 2: 5D, 3r, 0g, and k Game 3: 6r, 2b, 3g, and Ok

What would be your scores if the red stick had a value of 10 points, blue was worth 5 points, green had
a value of 2 points, and black (k) was worth 25 points?

DON’T FORGET TO ADD WORDS TO YOUR COLOR
CODED CARDS AND KEEP A GOOD GLOSSARY!

FROM EXPRESSIONS TO EQUATIONS
An expression has terms and at least one math operation. An equation is a lot like an expression but it
has an equal sign. EQU is the root of the word that means “in balance”. An equation is balanced; the
value on either side of the equal sign is the same.
Examples of expressions: @) 2x b) 54 ¢) 3y +8 d) 4°

Some of these are numerical (only numbers), others are algebraic
Examples of equations: a) 2x=6 b)54=2-3-3-3 c¢) /s =25 (a dot or parentheses will be used
as a multiplication sign from here on)

Verbal Algebraic
1. Twice x equals ten 2x =10
2. a plus b equals fourteen atbh=14
3. An unknown quantity y minus 4 equals 7 y-4=7
4. Six subtract a equals two 6-a=2
5. Eight less than a number x equals 5 Xx-8=5
6. Square X, then subtract four. The result is X*—4=5
five
7. Divide $x among 6 people so that each Xx+6=10
gets $10
8. The sum of p and g divided by two (p+g)+2=20
equals 20
9. Decrease twenty by c, and then divide by (20-c)+5=18
five. The answer is eighteen.
10. Seven is left when 13 is subtracted x-13=7

from Xx.

Study the examples carefully. Observe when parentheses are used. You can try to solve some of these
simple equations. Some have no solution because there is not enough information. The main point is

getting used to the language.
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TRY THESE
Verbal

1. Increase x by two
2 3a
3. b®+4=6
4. Ten less X
5. y-6=7
6. The quotient of 12 and y
7. Fifteen more than ¢
8. 2(a+Db)
9. Five times the difference between x and

SiX

10. When we subtract eight from g we get 8

30
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Lesson 2B
Evaluating Integers and Expressions

What are integers? Integers are positive and negative whole numbers plus zero. Zero is neither positive
nor negative. We may better understand integers if we place them on a number line.

>
| | | |
) T 1

| | | |
- -4 -3 2 -1 0 1 2 3 4

Zero is the origin and all positive numbers go to the right of zero. All negative numbers go to the left
of zero. Negative 1 is larger than negative 2, and -5 is the smallest number on the number line above. 5
is the largest number. We can use math symbols to compare numbers. Examples: -5<0;2 >0; -4 <-1

The larger the negative, the smaller the number!

ADD TO YOUR GLOSSARY
< means less than > means greater than < means less than or equal to
> means greater than or equal to = means equal to # means not equal to
TRY THESE

Place the appropriate symbol in the circle between each pair of numbers:

D53 210 (7100 3)100% ()15 H7(7) 4
5)|-3|Qs 6)2306 7)-4+3O7 8) % 0.75

Try to use the # symbol
9. Order these rational numbers from least to greatest on a number line: 5, -2, 0, 7, 2%, 6.5, and -4
10. Which is greater and by how much: 2° or 5?2

11. Which of these integers is in order from greatest to least?
(@)5,2°,0,7 (b) 2°,7,5,0 (€)0,5,7,25 (d)7,5,2°0

12. Which of these integers is in order from least to greatest?
(a) 3, 3% 2%, 2° (b) 3% 23 3! 2! (c) 23 3t 2% 32 (d) 2%, 3%, 28 32

ORDER!
Use the order of operations to simplify each expression. Some answers may be negative.

1.10+3-5 2)18-6+7 3)2.3+5.6  4)(12-5).3 5)12-5.3

6)15+3-2 T7)21-14+2 8)(21-14)+25 9)8-5-12+3 10)25-3°
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EVALUATE
Ifa=6,b=4andc =0, find the value of:

1) ab 2) bc 3) ac 4) ab + bc 5 (@+hb)-c 6)b+c

7)2a+4b  8)3c-5 9)5b—a  10)c-b

EXPRESS INTEGERS AND FRACTIONS USING RADICALS

Yie Ye Yy Y 1 2 4 8 16

2 2% 22 2t 20 b 22 2 2
See the pattern? It’s all about patterns sometimes!

Let’s start with 2°. Anything raised to the zero power equals 1. 2 raised to the first power equals 2.
Two raised to the second power or two squared = 4. Two cubed = 2 - 2 - 2 = 8 and so on. Observe that
we are dividing by 2 or finding one half of each number as we move from right to left. 1 + 2 =%; %2 +
2=V 1/4+2:1/3; 1/8+2:1/16

Another way of looking atit: 2'=1  2%=1 2%=1  2%=1
2" 2? 2° 2*

Form any conclusions yet? What have you observed?

Any negative power is a fraction!

A 1 3 27

3* 3¢ 32 3t 3 3 ¥ 3P I
Fill in as many blanks as you can; use a base of 3. Create a table using a base of 4. Follow the model.

TRY THESE
1. What is 4%? 2) Rewrite 3® as a fraction. 3) Remove the negative exponent and express 2~ in
fractional form. 4) Express */,; using powers and exponents. 5) Which is greater,
273 or 322 6) Express as a fraction, decimal, percent, and a ratio: 52 7) Change ¥4 into an integer using
powers and exponents.
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A FASCINATING NUMBER EXPERIMENT
WHY IS ANYTHING TO THE ZERO EQUAL ONE?

Get a sheet of plain paper. Name it ‘2’. (Funny name). 2 has no folds. How many sheets
of paper are there? Only 1. Two to the zero folds = 1

Fold 2 down the middle; tear down the fold. How many sheets of paper are there? (2)
Two to the 1 fold = 2; fold each piece and cut down the fold; now there are 4 pieces.
Two to the 2 folds = 4. Odd, but it helps us to understand the mystery of the zero power.

Try this silly experiment on a friend or family member.
Have fun with it.

ADDING NEGATIVE AND POSITIVE INTEGERS
Example 1: Thesumof 10and4=14 —— > 10+4=14
Example 2: Thesumof 10and -4 =6 ——* 10 + ('4) = 6 Why?
+ ® ® @ ® ® @ (positives)
—' ' ' ' (negatives)
One negative cancels out one positive. There are 6 positives left

Example 3: Add 3 and negative4 ——— > 3+ (4)="1
+ @ @ @ (positives)
— @ @ ® @ (negatives) Three negatives cancel 3 positives; one negative left

Example 4: A friend borrowed $5 one day, then need to borrow $3 more dollars. How much money

was owed?
— 00 ® O® O® ® ® ® (negatives)
Since they are all negatives we simply add them together.

Rules for adding integers:
e A negative and a positive of the same value equal zero.
Add numbers with the same sign, whether they are negative or positive.
Subtract numbers with different signs.
The answer takes the sign of the larger number.

TRY THESE
1)6+8 2)6+2 3)5+10 4)°4+73 5)7+79
6) 12+ 2 7N1%+ 2 8)35+7 9)6+25 10) 10 + 45
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SUBTRACTING NEGATIVE AND POSITIVE INTEGERS
Subtracting integers sometimes becomes confusing for students; maybe you won’t be confused and ace
through this section. What are the rules for subtracting integers?

e Add the opposite. DONE!
Example 1: 5-(2)=5+(2)=7
Example 2: 10-(2) =10+ (-2) =8
Example 3: (6) - (5)=(6)+(5)="1
Example 4: (8) — (6) = (8) + (6) =14

What do you observe? The first number always remains the same. Some students change that
number in error! Change subtraction to addition. Why do we call it subtraction when we are adding?
OK, you’re right, subtraction is negative addition. The last number we change to its opposite (also
called the additive inverse)!

TRY THESE
D2-Q) ) (2)-1 (3)5-(3) (4)4-(2)
5)2-0 (6) 10— (1) (M) 7-(3) (8) 12 - (4)

* A student once asked, “Why do we put the parentheses around the numbers?” The simple answer is
that there are two signs coming close together so the parentheses help to identify the numbers we are
working with and the signs that relate to them.

LET’S MIX THEM UP!
ADD OR SUBTRACT AS NECESSARY

1)12+74 2)12-4 (3) 12+ 4 (4)12-4

5)2 - 6) 2+, (7) 2 +% (8) 2",

MULTIPLYING AND DIVIDING INTEGERS
SAME RULES FOR BOTH!

e Multiply or divide two numbers with the same sign, the answer is positive

e Multiply or divide two numbers with different signs, the answer is negative
Example 1: 3 - 2 = 6 (both numbers are positive, therefore the answer is positive)

Example 2: 3 - "2 = 6 (both numbers are negative, therefore the answer is positive)
Example 3: 10 + 5 = 2 (both numbers are positive, therefore the answer is positive)
Example 4: 10 +°5 = 2 (both numbers are negative, therefore the answer is positive)
Example 5: 12 + "4 = "3 (the numbers have different signs, therefore the answer is negative)
Example 6:°6 - 2 =12 (the numbers have different signs, therefore the answer is negative)
Example 7: 20 + "5 =4 (the numbers have different signs, therefore the answer is negative)
Example 8: 15 + 3 =5 (the numbers have different signs, therefore the answer is negative)
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TRY THESE

Look for the example that best matches the problem, and follow the model.

1)14 -3 (2) 24 -2 (3)15-5 (4)25-3 (5) 214

6) 18+ 3 (7)105+5 (8)36+9 (9) 25+5 (10) 117+ 9

SRGNERYN

MIXED REVIEW

Complete the statement: Two negatives make a positive in a or a division
problem.

Which is the correct answer for "16?? (a) 256 (b) 32 (c) 32 (d) 2567
What is the sum of 23 + "34? (a) 57 (b) 57 (c) 11 (d) 11

Can you give the rule for subtracting integers in 3 words?

Why do you think that “the opposite” is called the additive inverse?

Make up 4 problems, one each of addition, subtraction, multiplication, and division of integers.

Share with your friends and explain how to solve them.

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!
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Lesson 2C
Real World Applications
Problems with Percents

Example 1: The cost of composition books at a local office store was 2 for $1.00. What will | pay for
10 books? Use a variable for books. (Let b = books)
2b =1.00, so b =.50 and 10b = 10(.50) = $5.00 Solution: $5.00 Note we do not write 1b, just b.

Example 2: The composition books went on a back to school sale. The price was reduced to $.40 each.
How much would I save on 10 books? (Let b = price of books)

Original price on one book = $.50 Reduced price on one book = $.40 Saving = .10b saving on 10
books = 10(.10) = $1.00

Example 3: The sale price of books is $.40 each. The sales taxes were 7 cents on every dollar or 7%.
What would | pay in sales taxes on 10 books? Let b = price of books. Let t = taxes

Step 1: Find total cost of books (10b). Step 2: Find taxes on that amount (.07)10b

Step 1: Total cost = 10(.40) = 4.00 Step 2: 4.00(.07) = .28 Solution = $.28 or 28 cents

Example 4: What would be the total cost of 10 books each at $.40, with a sales tax of 7%?
Write an equation to represent this problem and solve. Let b = price of books

Let t = taxes (10b) + (10b - t)

10b =10 (.40)=4.00 — > 4.00t =4.00 (.07) =.28— > 4.00 + .28 = $4.28

TRY THESE
What would 20 gallons of milk cost at $2.25 per gallon? Let g be the number of gallons.
How much would | save on 10 gallons of the same milk if it went on sale at $2.00 per gallon?
3. Write an equation to represent the cost of 4 pairs of shoes at $35 per pair. Use any variable for
the number of pairs of shoes.
If 20 t-shirts cost $200, what is the cost of 1? Write an equation to represent this and solve.
What would be the total cost of 4 ink cartridges at $40 each and 2 reams of paper at $7.99 each.
Taxes are 7 cents on the dollar (7%). Express this as an equation and solve.

™=

oA

NUMBER PUZZLES
Example 1: The sum of two consecutive numbers is 11. Find the numbers. Let x be one number; let x +
1 be the other number.

X+x+1=11
2x+1=11
2x=11-1=10
X=5;x+1=6

the numbers are 5 and 6.
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Example 2: The sum of two odd, consecutive numbers is 12. What are the numbers? Let one number
be x; let the other number be x — 2.

X+x-2=12
2x—-2=12

2x =14

Xx=7

the numbers are 7 and 5

TRY THESE
The sum of two consecutive numbers is 19. Find the numbers.
The sum of 3 consecutive numbers is 30. Find the numbers.
The sum of two consecutive even numbers is 18. Find the numbers.
The sum of two consecutive odd numbers is 24. Find the numbers.
The sum of 3 consecutive even numbers is 12. Find the numbers.
The sum of 3 consecutive odd numbers is 15. What are the numbers?

SourwNdE

FRACTION PUZZLES
Example 1: What is one half of one half of one half? Change “of” to “multiplied by”. Write one half as
a fraction. % x % x % = multiply all the numerators, multiply all the denominators = */g
Draw this example:

Y | ane half
Yy g

One half of one half One half of one half of one half

Example 2: A man invested $20,000 in several areas. One half of his money was placed in real estate;
Y, was placed in music; and the rest he put into his stamp collection. What fraction was put into stamp
collection and how much money was that? Real estate = %2 of $20,000 = $10,000; Music = % of
$20,000 = $5000. Money used so far = 10,000 + 5,000 = $15,000; Amt left = $5,000. Fraction left =
$5000

$20000

Simplify: ¥ (Check: is ¥ of the money = $5,000? Yes!)

TRY THESE

1. A gas tank holds 20 gallons of gas. One fourth was used on a trip; one third of the remainder
was used on a second trip, what fraction was used altogether? How many gallons will it take to
refill the tank?

2. Arrecipe called for one quarter cup of sugar, one cup of flour, and one half cup of raisins. The
cook wanted to double the recipe. Please rewrite it for the cook.

3. The same recipe weighs 12 ounces when cooked. What might be the weight of the new recipe?

Give your answer in ounces, and also in pounds and ounces.

Example one can be written using powers and exponents. Why?

Write one third of one third of one third using positive powers and exponents and then negative

powers and exponents. (Challenge)

o s
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Problems with percents and decimals
Example 1: What is 50% of 120? Change 50% to a decimal, and then multiply by 120. .50 x 120 = 60
Example 2: 15 is what percent of 60?7 (Read as 15 of 60 is what percent). 15 is the part or the
numerator; 60 is the whole or the denominator. Set this up as a fraction.
15 = x Cross multiply: 15 - 100 = 60x —— 1500 = 60x; x = 1500 + 60
60 100  Use your calculator, and then divide without the calculator. Answer = 25%
Example 3: 30% of a number is 45. What is the original number? Change the percent to a decimal. Let
x be the missing number; .30x = 45; x =45 + .30 = 150
(Remember .30x means .30 times X, see lesson 2, unit 2) Let’s do the reverse or substitute to get back
the x! .30 x 150 = 45

TRY THESE
1) What is 25% of 200? 2) Find 15% of 40 3) 10 is what percent of 20?
4) 22 is what percent of 88? 5) 60% of a number is 48. Find the original number.
6) 35% of what number is 49?  7) How much is 2% of $1000?
8) Find 100% of 100 9) What is 105% of 20? 10) 20% of x is 5. What is x?

PROBLEMS WITH RATIOS AND PROPORTIONS
Unit 1, Lesson 1 introduced us to ratios as one of the 4 fractional concepts. We will apply these in
some interesting problems.
= 71=28
14 56
In either situation we multiplied each part of the fraction by the same number. That number is
called the common factor.

Example 1: Express each ratio as an equivalent of the other:

Example 2: 3 =15 the common factor is 5; multiply both numerator and
4  x denominator by 5; x = 20

Example 3: 9 =15 itis hard to tell what the common factor is; cross multiply
12 20 9:20=12-15=180

Example 3a: 8 = 10 cross multiply; 12 - 10 =8x —»120=8x—» x =15
12 X

Ratios expressed this way are called proportions. A proportion is two ratios that are equal to
each other. Many everyday situations involve proportions. Here are a few!

1. Two boxes of fruit weigh 70 pounds. What would 5 boxes weigh?
2. 12 cartons of paper measure 144 feet all the way around. What would 3 cartons the same size

measure?
Solution to #1: Set up the numbers as a ratio. 2 = 5 cross multiply; 2x = 350; x = 175
70 X
Solution to #2: Create a ratio and cross multiply. 12 = 3; 12x = 432; x = 36
144 X
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In the first example (above), what would happen if you placed the second number over the first?

10
2

That’s OK! Write the next ratio in the same order! 70 = x; cross multiply;

2 5

70 -5=2x;2x=350; x =175

=

w

1)
2)
3)
4)

5)
6)

7)

8)

TRY THESE PROPORTIONS
(Set up each problem as a proportion, and then cross multiply)

A 15-pound turkey takes 5 hours to cook. How much time will a 10-pound turkey take?

4 men, working at the same rate, do a task in 6 hours. How long will 3 men take if they work at
the same rate?

6 liters of juice cost $11.98. What would 4 liters cost?

A race walker can complete 4 miles an hour. If she continues at the same pace, how long would
it take to finish 10 miles? What time would she finish if she started at 6:00 am?

A toothpaste ad offered $3.00 for a 6-ounce tube. What would you expect to pay for an 8-ounce
tube?

60% of an investment was valued at $10,000. What would be the value of 80% of the same
investment?

80% of a homeowner’s equity on a property was $75,000. She wanted to collect 60% of it.
How much money should she receive?

ESTIMATE BEFORE SOLVING
Estimating indicates whether our solutions are accurate or not.
We will use some of the same problems you worked previously as a guide.

What is 25% of 200? Would your answer be more or less than 200, about half or less than half?
Answer: less than half

10 is what percent of 20? Which one of these numbers is 100%, the 10 or the 20? | am sure you
said 20. Estimate what fraction of 20 is 10. Answer: half

60% of a number is 48. Find the original number. Would the original number be greater or less
than 48?

How much is 2% of $1000? Would 2% give an answer that is greater than or less than $1000?
Would this answer be a large or a small number?

What is 105% of 20? Do you expect this answer to be bigger or smaller than 20?

A 15-pound turkey takes 5 hours to cook. How much time will a 10-pound turkey take? Would
a 10-pound turkey take more or less time than a 15-pound turkey?

60% of an investment was valued at $10,000. What would be the value of 80% of the same
investment? Why would this answer be larger than $10,000?

80% of a homeowner’s equity on a property was $75,000. She wanted to collect 60% of it.
How much money should she receive? Did this homeowner want more or less than $75,000?
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SOLVING SIMPLE EQUATIONS
We are ready to solve simple or even complex equations; we can estimate, work with negative and
positive integers, use ratios and proportions, work with percents, decimals, and fractions. We know the
language of algebra and can change formats. Let’s work!

Find the value of each variable. Work mentally
1) 2x = 10 2) 4y = 36 3)a+12=17 4)7+c=15

5)14-b=7 6)0+p=-4 7)18-18=y 8)5+ (-6)=d

HARDER EXAMPLES
a+(-3)=3 — a=3+ 3 =06 Every time a term changes sides in an equation we use the
opposite sign.
b-18=-24 — b=-24+18=-6
2x =-20 —» x=-20+2=-10 (2x means 2 times X)
-5y = -45 —» y=-45+-5=9

Use pencil and paper to solve:
9)c-(14)=6 10) 20 + (-8) = x 11) -4 - (-6) =y 12) -5a =15

13) g-(-7) =13 14)k=-16+6 15)-18+(@)=-6 16)-25+x=-5

Change to an equation and solve:

17) The sum of an unknown number, a, and 12 was 15. Find the number.

18) The difference between a negative number and negative three was negative three. What was the
original number?

19) The difference between a negative number and three was negative nine. Find the original number.
20) How many times can negative five go into negative 20?

MIXED REVIEW

Team 1 Red 10 pts | Blue 5 pts | Green 3 Yellow 2 | Black25 | Total
members pts pts pts

We started this unit with pick up sticks! Let’s play a game to review. If possible, pick a team of 4 or 5
members, copy the chart, play the game and keep score.

1. Change each score into an algebraic expression and solve.

2. Find 3 ways to say multiply.

3. What is the difference between an equation and an expression?

4. Complete: A variable is
5. Simplify: 2* + 5°— (-12 + -4)  6) Which is less and by how much: 3° or 6*?
7. Order from least to greatest: 3%, .75, 2, 25%, 10°, -6

8. Rewrite */g as a factor with a negative and a positive exponent.
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9. What is the additive inverse of: 5, -7, 0, and ¥4?

10. Write an equation to represent this problem: What would 15 gallons of milk cost at $2.05 per
gallon? Let g be the price per gallon.

11. The sum of two numbers is 12. One number is 2 more than the other. Find the two numbers.

12. The sum of two numbers is 20. One of the numbers is three times as much as the other. What are
the numbers?

13. A man won a million dollar lottery. He bought a lovely house for one fourth of that, and used one
half of the remainder for his son’s college fund. He wanted to keep a minimum of $300,000 invested in
stocks, and have /g of the lottery money to divide among his family. Can he do all of that? Create a
table to show how his money may be divided and justify your answer. Have a column for the dollar
amount, the fractional amount, the decimal, and the percent of each category.

14. The price of 10 T-shirts at a factory outlet was $75. What would 50 of the same T-shirts cost?
Write as a proportion and solve. Let y be the cost of 50 T-shirts.

In each of the following equations, solve for the unknown variable (letter):

15.x =48 16. 15h =775 17.50 = 2a 18. 3 =6x
6 2

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!
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Lesson 2D
Real Number Properties

The commutative property works with addition and multiplication. Commute means to move around;
therefore if we move numbers around in an addition or multiplication problem the answer will not be
affected.

Example1:3+4+7=7+3+4=14
Example2:5-3:6=6-5-3=90
Example 3: (a) (b) (c) = (b) (a) (¢)

The associative property also works with addition and multiplication. To associate means to group
members; therefore switching members of the same group in addition or multiplication problems will
not affect the answer.

Example 4: 3+4)+7=3+(4+7)=14
Example 5:5-3(6) = (5-6)3 =90

The distributive property (a property of equality) works with problems that combine multiplication
with addition, or multiplication with subtraction. One meaning of distribute means to spread it around.
In example 6, the factor 5 is distributed or spread around the 3 and the 4. In example 7, the factor x is
distributed or spread around the y and the z.

Example 6:5(3+4)=(5-3)+(5:4)=15+20=35
Example 7: x(y+z)=(X-y) + (X - 2) =Xy + Xz
Example 8:12 (4-2)=(12-4)-(12-2)=48-24=24
Example 9: a (b - c) = (ab) — (ac)

Other properties of equality: (a) The transitive property says thatifa=bandb =c, thena=c
(b) The symmetric property of equality says thatifa=bthenb=a

Identity properties of zero and 1 keep the identity of a number. If zero is added to a number, the
value of that number will not change. If we multiply a number by 1, the value of the number will not
change. This trick of applying this property will come in handy later in algebra.

Example 10: 10 + 0 = 10; a + 0 = a (identity property of 0)
Example 11: (200)1 = 200: x(1) = x (identity property of 1)

The inverse property says that adding a number to its additive inverse equals zero. We learned this
one earlier in unit 3, Lesson 2 on integers. Here is a new twist: a number times its multiplicative
inverse equal 1. WOW!

Example 12:5+5=0;a+a=0
Example 13: (4)%=1;b (/) =1
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The closure property says any operation performed on two real numbers give another real number.
We know that! Examples: 2 + 3=5;5-1=4; 2(5) = 10; 6 + 3 = 2 All of the numbers are real
numbers. If we used a fraction, decimal, or integer, the answers would still be real numbers because
fractions, decimals, and integers are all real numbers.

Practice! Practice! Practice!

. What is an easy way to recognize the commutative property?
. Complete: The associative property uses
. Is this the commutative or the associative property: c+d +e=(c +d) + e?
. Write the name of the property used: 2(a + b) = 2a + 2b
. Name the property used: 15(3) — 15(2) =15 (3 -2)
.Ifa=4andb=5,then3(a-b)=12-15=3(-1) T/F

.Ifg=r,and r =s, then g = s If this statement is true explain by applying the appropriate property.
. I can keep the identity of an integer by using the identity property of 1 or zero T/F

.6(*/5) = 0 T/F Explain

10. What is the multiplicative inverse of a number and when do we use it?

11. 10 + % = 20 is an example of the property.

12. Give one example of the additive inverse and one of the multiplicative inverse.

OO ~NO U WN P

Graph Inequalities
An inequality is a math statement that uses the inequality symbols >, <, <, >, or #.

Example 1: A number greater than negative two or n > -2
Example 2: 4 + -1 #-3

Example 3: Yesterday’s rainfall was at least 1.5 inches or r > 1.5
Example 4: The jackpot is no more than $500 or j <500

Each of these open sentences can be graphed. The solution is closed for any graph that has the <or >,
and the solution is open for any graph that has the > or <. Study the graphs.

. | | O >

5 4 3 -2 -1 0 1 2 3 4 5
Solution for example 1

5 4 3 -2 1 0 1 2 3 4 5
Solution for example 3
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TRY THESE
Write each statement as an inequality, then state whether the solution would be open or closed.

1. The project could cost more than $1000.

2. The project will cost no more than $1000.

3. Painting the house could be as much as $800.

4. Your answer should be at least 50.

5. The answer to the problem should be greater than 50.
6. Make up 5 of these statements and graph them.

SOLVING PROBLEMS WITH INEQUALITIES
Example 1: n+2 >3
Pretend the problem was n + 2 = 3; solve and then replace the equal sign with the original symbol >. If
n + 2 =3, then n = 1. The solution therefore is n > 1. Graph only the solution

Example 2: x-3<4
Pretend that the problem was x — 3 = 4; x = 7; replace = with <. The solution is x <7 Graph only the
solution.

Example 3: 4a < 8; change to an equation: 4a = 8; solvea =2
Replace with inequality: a < 2. Graph the solution.

Example4:y+7>28__ 5, y+7=28  , y=196;y>196

TRY THESE
1. It was hotter than 90° yesterday. Is the solution to this statement open or closed?
2. Write as an inequality: My salary was less than $40,000 a year.
3. Adding another $50 to the cost will not make your budget more than $500. Write this as an
inequality. Let budget equal b. Is the solution open or closed?

Write as an inequality and graph the solution:

4. If we divide the money among 5 people, each person should get at least $250. Let m = money.
5. Many compact cars can hold up to 10 gallons of gas. Use a variable for cars.

6. Your book report should be no longer than 3 pages. Use a variable for report.

7. 1f 70% of the total is at least $140, 100% could not be greater than

8. Interest rates on homes were as low as 2%2%.
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Lesson 2 Wrap-Up and Self Test

1. What does evaluate mean? Can you evaluate an expression if there is no value for each variable?
Explain.

2. Describe an experiment that explains why any number to the zero equals one.

3. How many new or different vocabulary words did you find in this unit? How many did you add to
your glossary?

4. A number added to its additive inverse equal zero. What is the value of a number times its
multiplicative inverse? (Did you know that another name for the multiplicative inverse is reciprocal?)

5. Which number properties are indicated in number four?

6. (a) Square 13. (b) Find the square root of 1024. (c) Find the square root of 2.25. Which of these are
perfect squares; which is not? Explain.

7. 1 am working a problem with proportion. | usually write the first number over the second. |
inadvertently wrote the second number over the first. Does this mean that my answer will be wrong?

8. Estimating before solving a problem provides a reasonable idea of what the answer might be. Is 2%
of 10,000 less than $1000? Explain whether this is reasonable.

45



46

PRE-ALGEBRA



PRE - ALGEBRA

LESSON 3

DESCARTES, GRAPHING, AND THE REAL WORLD

Lesson 3A

Lesson 3B

Lesson 3C

Lesson 3D

The coordinate or Cartesian plane and why
it is so called; interpret and apply various
scales including those based on mapping
directions, graphs, models, and number
lines; understand that data organization
helps to manage numerical information and
be aware of the pitfalls

Project: Collect and organize real-world
data in tables and frequency tables; use the
information to determine measures of
central tendency and dispersion; display
data in various graphs (line plot, stem and
leaf plot, scatter plot, line graph, bar graph,
box and whisker plot, histograms, and
circle graph)

Project continuation: Analyze data in any
type of graphical display to determine
conclusions, representations,
misrepresentations, and trends.

The difference between the coordinate
plane and other graphical displays; create a
coordinate plane; use real-world data to
find ordered pairs and graph them; create
ordered pairs of simple linear functions,
graph them and apply the function test; use
sports or weather statistics to make
inferences and valid arguments about real
world situations
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Lesson 3A
The Coordinate Plane

Rene Descartes popularized this aspect of graphing for the modern world. Use

the internet to do a search and discover the many contributions of this brilliant

man. Would you believe that some of his books were on the prohibited list in
the seventeenth century?

The coordinate plane is a combination of two number lines that cross each other at the center or
origin. The value of the origin is zero. The side to side, east-west, or horizontal number line is the X
axis. The up and down, north-south, or vertical number line is the Y axis. When the two number lines
cross each other they divide the space into 4 parts called quadrants. We use this coordinate or
Cartesian plane to graph problems with two variables. Maps and streets are organized using a grid or
Cartesian plane.

Let’s Draw
Use a ruler to draw a horizontal line in the center of your page. Find the middle of the line and mark it
with a small point. This is your X-axis. Draw a vertical line through the center. This is your Y-axis.
Use your ruler and mark off equal spaces on the X-axis and then do the same on the Y-axis. Number
these as in the diagram.

Quadrant 2 —+3 Quadrant 1
12
11
X I I I I I I I I I
5 4 3 2 4 1t 2 3 4 38
4 -1
—+-2
—+-3
Quadrant 3 Quadrant 4
Y

DON’T FORGET TO KEEP ON ADDING TO YOUR GLOSSARY!

Did you observe that?
e The quadrants are numbered in a counter-clockwise direction
e The spaces between each number on the number line are equal in width
e All numbers to the left of zero on the horizontal or X-axis are negative
e All numbers below zero on the Y-axis are negative.

This is the standard organization for the coordinate plane. Learn it well.
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The 5 basic elements of a graph spell TAILS!
Most graphs have TAILS

1. Title: All graphs should have a title

2. Axes (plural of axis): There are 2 of then in a coordinate graph, X and Y

3. Interval: The even distribution of numbers on either axis or the way we arrange the numbers.

4. Labels: We should label the axes when we work with more than one variable. One axis may be
dealing with money, the other with people.

5. Scale: The range of numbers used on either axis. In our example the scale is -5 to 5 on the X-axis
and -3 to 3 on the Y-axis. Scales will vary according to the data.

What does it mean to work with 2 variables?
A simple real world example will clarify.
If one book costs $10, much will 5 cost? You know the answer is $50, but we can graph this to
demonstrate and analyze the information.
e What are the 2 variables? Money and books, or price of books and quantity of books (p and q
or m and b).
e Which one will go on the X-axis and which will go on the Y-axis? The X-axis often takes the
independent variable; the y-axis usually takes the dependent variable.
e The dependent variable will change as it is affected by the other variable. What will change
in this problem? The cost of the books; that can go on the Y-axis. The number of books can go
on the X-axis.

Organizing the data:
e First make a T-table (2 columns) with the independent variable or X on the left and the
dependent variable on the right. Next graph the coordinates of X and Y.

X (p) Y ($9) $
1 10
. @ 5 y
e ] /
g

S/

v

Number of books
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What would this graph look like on a coordinate grid?

Quadrant 2 Y Quadrant 1

50 Ty
(-X,Y)

" /
30 /

20 /

X Y)

Quadrant 3 Quadrant 4
(-X,-Y) X, -Y)
X (p) Y ($Q) In the T-table there are values for X and Y. We always write the X value
1 10 first. X is 1; Y is 10.
On the grid follow the X-axis. Go to 1, stay one 1, then move up to 10 on the
2 20 same line. (x =1,y =10)
3 30 Find 2 on the X-axis; follow that line up to 20 (x = 2, y = 20)
Find 3 on the x axis; follow that line up to 30 (x=3, y = 30)
4 40 Do the same forx =4; y =40 and x = 5; y = 50
5 50 Observe that all values are in quadrant 1. What values would be in quadrant
2,3, 0r4?

This graph would make a straight line and we could answer other questions from the graph. Let’s first
determine what values would go into quadrant 2, 3, or 4. All values along the X lines that are to the
right of zero are positive (quadrants 1 and 4). All values along the X lines to the left of zero are
negative (quadrants 2 and 3). All values along the Y lines above zero are positive (quadrants 1 and 2).
All values along the Y lines below zero are negative (quadrants 3 and 4). If we know where the
different values should be, we have a good idea of whether our solutions are accurate or not. Study this
organization of the coordinate plane. It is very important and you will be using it often.
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ACTIVITIES
1. Draw your own coordinate plane, name each quadrant, label the X- and Y-axes, and insert the
positive and negative values of X and Y in each quadrant.
2. Do it again without looking and check to see how many features you get correct.
3. In which quadrants would all values of X and Y be (a) negative (b) positive?
4. Study the example of the book graph and complete TAILS: T :
A | , L ,and S
5. In #4 there are two sets of intervals and two sets of scales. Why?
6. Place the following points on your own coordinate graph: A (2, 3), B (-1, 5)
C (-3,-3), D (5, -2). What quadrant is each point in? (Remember that X is always first)
7. Place a point in each quadrant in the grid. Make sure the point touches where an
X-value meets a Y-value. Join the points using a ruler. Write down the X and Y values for each of
these points.
8. Study the book’s graph again. Did you observe that if you join the points the graph would make a
straight line? That’s why it is a straight line graph. Try it!

TYPES OF GRAPHS AND THEIR FUNCTIONS
1. Line graph: This type is like our example but the graph can be a broken line as well. Line graphs
are drawn to demonstrate cause and effect or a relationship between two variables such as price and
quantity.
2. Bar graph: This type of graph is used to compare data. (Girls’ team scores vs. boys’ team scores)
3. Pictograph: These graphs are made with pictures and use graphics to explain the data.
4. Scatter plot: Scatter plots are easy to recognize because dots are scattered all over the graph. There
is no cause and effect relationship between the variables. The height of children and their shoe sizes
can be put into a scatter plot.
5. Stem and leaf plot: A stem and leaf plot does not look like the traditional graph. Instead, the graph,
made up of numbers, uses the highest place value common to a set of numbers to form the stem. The
next place value becomes the leaf. In a data set of 24, 37, 28, 45, 40, and 36, there would be 3 stems: 2,
3, and 4. Next to stem 2 would be 4 and 8. Stem and leaf plots are good to view a lot of data quickly.
6. Histogram: A histogram is made from a stem and leaf plot but it looks a lot like a bar graph when
complete. A rectangle is drawn above each value on the number line.
7. Line plots: Line plots serve a similar purpose as the stem and leaf. We use a number line placing
X’s above the values on the number line.
8. Circle graph: Is a graph created as a circle. A circle graph compares small data sets usually of
population, budgets, attendance, and other data that can easily be converted into percentages.
9. Box and whisker plots: These are unusual looking graphs that work well with data sets of 25 or 30.
They are made to observe how the data may be spread away from or concentrated towards the
mean.
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Lesson 3B
Are graphs helpful?
What kind of errors is likely?

Graphs provide us a quick way to view a lot of data and make conclusions. Some graphs also allow us

to look beyond the data and make predictions. We must be aware of likely errors. The best way to find

out is to organize data, place them into graphs, analyze, and predict from them. So let’s get busy with a
project that takes us through each of these graphs.

Project
1. Collect some real world data about temperature, game scores, or test scores. Anything that produces
many numbers is OK. Your data set should have at least 25 pairs of numbers.
2. Organize the data from least to greatest and then find the mean, median, and the mode. These are
the measures of central tendency. (Review these if you forgot)
3. Try to create each of the 9 different types of graphs. Write down any difficulty you have in
completing the graph. None of this data should go on a coordinate plane at this time (we will do that
later). One or two graphs should not be done. Which ones should not be done and why?

What would my project look like?
1. Data on 25 different quizzes and tests taken during a semester: 85, 78, 90, 94, 70, 62, 88, 77, 94, 80,
70, 81, 76, 95, 97, 82, 72, 68, 54, 60, 75, 70, 71, 81, 89.

2. Least to greatest: 54, 60, 62, 68, 70, 70, 70, 71, 72, 75, 76, 77, 78, 80, 81, 81, 82, 85, 88, 89, 90, 94,
94, 95, 97. Note that numbers should be written as often as they occur.

3. Mean: Sum of the data divided by the number of items in the data = 1959 + 25 = 78.36 (Do not
round the mean at this point). Median: The number in the middle of the data = 78 (the 13" number).
Mode: The number appearing most often in the data = 70

4. Summarize: mean = 78.36; median = 78; mode = 70; observe that the numbers are all in the 70’s.
Two of them are almost 78; that indicates that it is reasonable to use one number to represent all
the data. When we say the average score or the mean score was 78, we mean that almost all the
numbers are close enough to 78 to make that expression true. This is why the mean, median, and the
mode are called the measures of central tendency and it is one area where statistics could be
misleading.

5. Create as many of the 9 graphs as possible. Remember TAILS, the 5 elements most graphs should
have.

(a) My title would be TEST SCORES.

(b) My X-axis would be (c) labeled 1, 2, 3, 4... and | would put my scores in the order in which |
received them, not least to greatest. Why? It would be misleading because my scores would seem to
increase each time. My y-axis would be scores. What would my (d) interval be? Since that data
ranges from 54 to 89, | have to determine my (e) scale before my interval. So the smallest number on
my graph could be 50 and the largest number 100. Scale 50 to 100. Now | can set my interval at 5. |
would skip count in fives.
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Line graph

Test Scores

100% o —_—

50% .*

0%

Scores

Scatter Plot

Test Scores

100
80
60

*

@ Same scores
B Test6

40 o
20_"-’_ Test 9

0

Score %

0 5
Order of test

The same scores would sit on top of each other

Stem and Leaf Plot

The numbers are already arranged
in order from least to greatest
Stem, Leaf

EXAMPLES

Bar graph

Test Scores

100;

1 2 3 4

There would be 25 bars, one for each test

Circle graph

Test Scores

o1
@2
=k}
04

There would be 25 circle parts, one for each test
Should you create this graph?

Line Plot
Test Scores
X
X
X X X X X
50 55 60 65 70

Only a part of the scale is written in the
example. The full scale is 50 to 100. There
are 3 scores of 70. The interval is 5.
Which of the TAILS is missing? Do we
need to put them in? If so, where should
they go?

5|4

61028

71000,1,25,6,7,8

810112589

9 (04457
514=54

Histogram
o] 0 7 8] J

The same numbers in the stems are written
below the histogram. This looks like a bar
graph but there are no spaces between

Pictograph

Attendance at school

o TT T
o YT

Each star = 2 students

PRE - ALGEBRA
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A Box and Whisker Plot

This is a different type of graph. It uses a number line to identify 5 specific elements:

(a) the median or the middle number, (b) the lower extreme or lowest number, (c) the upper
extreme or highest number, (d) the lower quartile, median, or middle number of the smaller numbers,
and (e) the upper quartile, median, or middle number of the higher numbers in the data.

According to the data in my project my 5 elements in the box and whisker plot would be:
Median = 78; LE (lower extreme) = 54; UE (upper extreme) = 97;
LQ (lower quartile) = 70 (the 3" 70); UQ (upper quartile) = 88

The 2 elements that give the greatest difficulty are the LQ and the UQ. In this data set there are 25
numbers. Therefore the median is the 13" number with 12 numbers on the left and 12 on the right.
Least to greatest: 54, 60, 62, 68, 70, 70, 70, 71, 72, 75, 76, 77, 78, 80, 81, 81, 82, 85, 88, 89, 90, 94, 94,
95, 97.
What number is in the middle of 54 to 78? 70
What number is in the middle 78 to 977 88
We have divided the data into 4 parts

LE LO MD uQ UE

50 60 70 80 90 100

Place the median first by drawing a vertical line on the number line. The points between the LQ and
the UQ form the box. The points from the LQ to the LE form the left whisker; the points between the
UQ and the UE form the right whisker.

Review
. Name as many different types of graphs as you can.
. Which graphs use a number line?
. Which graphs use bars?
. What is the difference between a bar graph and a histogram?
. How are the bar graph and the histogram alike?
. Which graph uses pictures or symbols?
. How are the stem and leaf plot and the histogram alike and how are they different?
. Why would I not use a circle graph for a large data set?
. Which graph demonstrates no relationship between the variables?
10. Why would | use a bar graph?
11. In which graph is the median most important?
12. When should I organize my data from least to greatest?

OO ~NO O WDN P

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!

54



PRE - ALGEBRA

Lesson 3C
Project continuation

In this lesson you get to choose what kind of data you want to collect and graph.

Analyze your data in any type of graphical display to determine conclusions, representations,
misrepresentations, and trends. Some questions will help you decide.

(a) If you want to study gasoline prices and trends you can use a line graph

(b) If you prefer to compare one week’s gas prices with another week use a bar graph

(c) If you collected data on temperature and want to examine the daily lows and the highs during a
particular week your choices may be a bar graph, or a double line graph

(d) If your data is on your favorite NBA scores, wins and losses, a bar graph would do the trick.
(e) NBA scores for a season may be best in a stem and leaf plot

(F) The amount of money you spend on food, clothing, games, and movies would look really
impressive in a circle graph

(9) If you want to study your own test scores try out the box and whisker plot

What kind of analysis?

1. Line and bar graph analysis: (a) Predict a trend. After doing the graph look at the way it runs. Is it
going uphill or downhill? Uphill means it is increasing, and downhill means it is decreasing.
Sometimes a graph increases steadily with few dips; sometimes it increases or decreases overall with
some big dips or fluctuations. General movement one way or another is called trend. (b) Find what Y
would be when X is at a certain point, or figure what X would be when Y is at a particular point on the
graph. (c) Does the mean truly represent the data? Support your answer. (d) How many bars are below
the mean; how many are above the mean; how many are at the mean or very close to it?

2. Stem and leaf plot, line plot, and histogram analysis: (a) Where are most values concentrated,
around the mean or scattered throughout the data? (b) Is it easy to spot a trend with this type? (c)Can
you find the mode of the data? (d) Can you determine the mean without working it out?

3. Box and whisker plot analysis: The median divides the data into 2 equal parts. That means that
50% of the scores were above 78% and 50% were below 78%. Would you say that those were
generally good scores? The LQ divides the lower scores into 2 more parts so 25% of the scores are
between 70 and 78%., and 75% of the scores were between 70% and 88%. 4 scores out of 25 or 16%
scores less than 70% compared to 6 scores or 24% that are higher than 88%. The box and whisker plot
provides detailed analysis when the data is large and all of this could be done just from looking at
this funny way graph.

4. Circle graph analysis: Which segment of the circle is the greatest, which is the least? In your
opinion, why would a particular segment be the largest?
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PRE-ALGEBRA

Investment Decimal (check Percent (check notes | Degrees of a circle

notes in unit 1) in unitl) (360 x decimal)
$4000 40 40% 360 x .40 = 144°
$2500 .25 25% 360 x .25 = 90°
$3000 .30 30% 360 x .30 = 108°
$500 .05 5% 360 x .05 = 18°
Total $10,000 Total = 100% Total = 100% Total = 360°

Investments (%)

~

O Home
B Car
0O Bank

0O Education

You must use a protractor to draw the degrees. If
you have difficulty, don’t worry. In units 4 and 5
we will learn how to use a protractor. You can
always come back to the circle graph when you

are a better expert.

Graphing in the Coordinate Plane

Many questions on graphing in the coordinate plane look like this: y = 10x.Graph the coordinates of x
and y. What does this mean? Let’s put this in real world terms.

The minimum wage is $10 an hour. Graph this equation to demonstrate what a firm would pay their
workers. Show the point where the firm would pay 8 workers. Suppose the minimum wage increase to
$12 an hour what would be the effect on the graph?

Let x = hour and y = the cost for 1 person. Every X and Y is called an ordered pair.

1. Make an equation that starts with y = 10x

2. Make a T table:

X

Y

10

30

50

70

O|N|O|W(F—

90

3.

Determine
T: Labor cost per hour

I: 20
L: People, labor
S:0to 100

A: x = # of people; y = labor cost/hr

4. Your turn: Draw the graph. The coordinates are: 1, 10; 2, 20; 3, 30 and so on. Find where x = 8 and
follow that line to meet 80; place a point there and highlight it for your answer. Remember X is always

first. All your points are in what quadrant?

5. In order to answer the question about the increased minimum wage, create a new T table. Use your
own values for x: example 2, 4, 6, 8 and so on. Calculate y using the equation y = 12x. (If x = 12, then

2x = 24).
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Lesson 3D
Compare the coordinate plane with other types of graphical displays

If there is a cause and effect relationship between two variables we call the graph a function. We can
apply the vertical-line test to determine whether a graph is a function.

Examine each vertical line (x-value) in the graph. The graph is a function when there is only one value
of y for every value of x.

A function A function
= ]
1
= N~ —7
—
A function Not a function
—
N
J )
\ 7 7
\,/ 7

Practice creating ordered pairs (X,Y)
Create ordered pairs for each equation.
1)y =2x 2)y=2x+1 Jy=2x-1 4)y = 6X -2

5. The number of diagonals inside a regular polygon is n — 2. If y = the number of diagonals, change
this to an equation, create ordered pairs for 4 sided, 5 sided, 6 sided, and 7-sided regular polygons.

6) On your own copies of the graph paper provided on page 58, prepare full-page graphs of:

a. #5 above
b.y="3x
c.y=4x+1

Remember to prepare a table of ordered pairs first.

7) Name the type of graph and state whether # 5 is a function.
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Unit 3 Wrap-Up and Self-Test

1. Which famous mathematician popularized the Cartesian plane?

2. Why does the junction of x and y have a zero value?

3. Would every graph have all of the TAILS? Which may not?

4. What aspects of everyday life are organized around a coordinate plane?

5.Can | do a T table horizontally?

6. A line graph of NBA scores for 30 days was organized from least to greatest. This gave a false
impression of the team’s performance. Why? (If you are stuck on this question, get real data, create
one graph without organizing the data from least to greatest, and one where the data is organized from
least to greatest and study the visual_results)

7. My temperature data ranged from 35 to 76 degrees. What would be a good scale?

(@) 30to80 (b)25t070 (c)0to50  (d) 20 to 100 (More than one answer is OK)

8. Name the 3 measures of central tendency.

9. How can the mode give an idea of what the mean might be?

10. We often use the mean to represent the entire data set. How can you tell if this is a good
representation?

11. The intervals on a number line were not the same. My teacher said that my results were misleading.
Please explain.

12. Use the internet or a newspaper to find the clip of a graph with fluctuations and paste it in your
notebook.

13. Find the clip of a graph with an increasing trend and paste it in your notebook.

14. Find the clip of a graph with a decreasing trend and paste it in your notebook.

15. Name the 5 elements in a box and whisker plot. Which is the most important?

16. Fill in the blanks: If the data set has 25 numbers, then the median must be the " number, the
LQ would be the 7" number and the UQ the " number.

17. Collect a set of data on temperatures over the last 30 days and create a stem and leaf plot. Use the
stem and leaf plot to create a box and whisker plot.

18. What other graph can you create from a stem and leaf plot?

19. When is a graph a function?

20. What test can we use to determine if the graph is a function?

21. Can you tell just from your T-tables (without graphing) whether your graph is a function? How?
22. What quadrant would (-3, 4) be? Explain

23. What is an ordered pair?

24. Why do | need the degrees of a circle to create a circle graph?

25. What are the limits of doing a circle graph?

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!
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Lesson 4
Lesson 4A
Lesson 4B

Lesson 4C

Lesson 4D
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LESSON 4
THE ART OF MATH

The Art of Math
Use geometric instruments to draw or construct two- and
three-dimensional shapes
Identify two- and three-dimensional shapes; compare shapes and
discover properties including types of angles, polygons, faces,
and sections
Investigate properties of symmetry, parallelism, and
perpendicularity; perform various transformations (reflections,
translations, and dilutions); plot transformations on a coordinate
plane; create fractals on isometric dot paper; explore the work of
Escher, Euler, and other renowned Math Art personalities
Discover three-dimensional properties by creating a cube, a
rectangular prism, a triangular prism, and a square prism

Many famous and not-so famous mathematicians were artists, historians, and musicians. Art is so alive
with math it should be one of the core areas we teach. Theories about the circle, the triangle, special
numbers, math formulas and much more came from art.

An M.C. Escher tessellation (yahoo images)
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Lesson 4A
Use geometric instruments to draw or construct
2 and 3 dimensional shapes

3cm 3cm 4 cm 2cm
3cm 5cm 4cm E 2cm
Square Rhombus
Parallelogram

Rectangle

Trapezoid Hexagon Cube
Triangle Pentagon

Oval Circle
Rectangular Prism Cylinder

Use some of the basic shapes to create geometric art. Always use a fine point pencil with a clean eraser
to draw. Graph paper will help you to get the angles and sides accurately proportioned. Dot paper
will also work. Copy the dot paper in lesson 3 and use it to make some of the geometric shapes. You
will also need small triangles or a ruler that you get in a geometry set. Purchase a protractor, an
instrument that is used to measure angles, or a compass, another geometrical instrument used to create
circles.

A Math Art Project

1. Use pencil and paper to draw as many of these as you can. Do not use any tools. This is called
freehanded drawing. Color it creatively. Make a color copy.

2. Next use the computer to re-create as exactly as you can what you drew freehandedly. Observe the
difference between what you can do without tools and what the computer can do.
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Two- and Three-dimensional shapes

Properties of Basic Shapes
Two-dimensional Three-dimensional
Polygons Curved or circular shapes | Polygonal Cylindrical

Triangles All have Oval/egg- Both have Prisms: Cylinders

sides shaped edges Square,

All have The circle rectangular,

angles has angles triangular
Quadrilaterals | All are Circle formed at Pyramids: Cones

made of the center Square,

triangles triangular,

All are flat rectangular
Pentagon surfaces All prisms, cylinders, and
Hexagon All can cones are made up of slices
Heptagon measure or sections
Octagon perimeter All can measure perimeter
Nonagon and area (polygonal) or
Decagon circumference (cylindrical),

area, and volume
Activity

Study the basic shapes in Lesson 1 and identify those that are two-dimensional and those that are three-

dimensional. / \

Right Acute Obtuse Straight
=90° <90° >90° =180or 2 rightangles
List the polygons with (a) right angles (b) acute angles (c) obtuse angles

T

Each side is called a face. A stack of faces shows how the 3 —dimensions create height or depth making the
3" dimension. The horizontal and vertical sections of a cube (square prism) are squares. The horizontal and
vertical sections of a rectangular prism are rectangles.

=

Types of anglesl

The faces of 3-dimensional figures:

The horizontal sections of a cylinder are
circles but the vertical sections are
rectangles. The cylinder has circular and
rectangular faces.
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This web image of a cone shows horizontal sections (circles), vertical sections
(triangles), and diagonal sections (ovals).

ACTIVITY

Get 2 blocks of cheese, one that looks like a rectangular prism (block A) and another that looks like a
cylinder (block B). Slice the A block vertically into several thin slices. Slice the B block horizontally
into several thin slices. How would you define the shapes?
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Lesson 4C
Symmetry, Parallelism, and Perpendicularity

We will see these properties in many shapes, drawings, and geometry problems. Add all the new
words to your glossary.

Symmetry is present when an object is divided into 2 equal parts in such a way that one part is exactly
reflected in the other. The vertical section creates symmetry in the rectangle, square, cylinder, cube,
rectangular prism and so on. The horizontal section creates symmetry in the square, rectangle, and
rectangular prism but not in the cylinder. There may also be diagonal symmetry in some objects such
as the square, circle, regular pentagon, parallelogram, and rhombus. What other objects have
diagonal symmetry?

List those shapes that have 3 lines of symmetry, 2 lines of symmetry, or no lines of symmetry.

Activity:
Go back to your basic shapes art work. Name all the shapes that exhibited one, two, or three lines of
symmetry.

Some of these shapes also have parallel lines. Parallel lines are the same distance apart and for that
reason never meet. The sides of a ladder, railroad tracks, and the roadway all have parallel lines.

Activity:
Go back to your basic shapes art work and find those that have parallel lines or sides.

‘ ‘ é Parallel lines may run in any of these directions.

Lines are perpendicular when they are at right angles to each other (90°). L A little box inside
the angle tells us that it is a right angle. Sometimes there is no other information to say that there is a
right angle. Which of the basic shapes have right angles?

When we measure how tall an object is we use the concept of perpendicularity. We will meet this
concept again in the section on geometry.
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Transformations in math explain how much a figure has been moved around a point. Example 1:
Rotation

PIP

This triangle is rotated 180° in a way that creates symmetry in the first and second picture, as well as
in the second and third picture. Point A moved through 180°.

>y -

In the second example point A rotated 90° each time.

Example 2: Translation

T B B \ /|
Example 3: Reflection

When a transformation creates symmetry it is a reflection. In example 1 symmetry is created therefore
it is also a reflection. Can there be rotation without reflection? Sure can!

These are slide or glide translations. The
trapezoid simply moved without turning.
Point B is in the same location each time.

Rotation without reflection

| C

Example 4: Dilations

Dilations simply extend all points of a figure so that it is enlarged or made smaller

We do this with photographs all the time. Doctors dilate the pupil of the eye making it larger. This
allows them to see inside the eye.
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Plotting transformations on a coordinate plane
We can plot geometric shapes just as easily as we can rotate, translate, reflect, or dilate them.

Point Ais at (-1, 3) in quadrant 2; it is
rotated 90° in quadrant 1 at (2, 2).

The figure is a slide translation in quadrant
3 because point A is at

(-2, -1). In quadrant 4 the figure is a
reflection because point A is at

(2, -1).

ACTIVITY
Draw and cut out two geometric shapes that are exactly the same size. Place them on graph and record
the coordinates. Rotate, translate, and reflect the same shape. Write down the coordinates each time.

ACTIVITY
CREATE KOCH’S SNOWFLAKE
Use the dot paper to draw an equilateral triangle with 15 dots on each side. Divide each side into 3
equal parts. Erase the middle. Make a star on each side with the red dots. Erase the middle of each side
of the star. Make a small triangle where you erase (green dots). Continue to do that on each side until
you can go no further on the page. Color it.

CREATE FRACTALS ON ISOMETRIC DOT PAPER
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The work of Maurits Cornelius Escher (MC Escher)

M. C. Escher was born in 1898 and died in 1972. He is famous for
his graphic arts, his impossible structures, and his tessellations. We
will learn how to do simple tessellations in this lesson but his
official website will reveal marvelous things about this man and his

work.
http://www.mcescher.com/

Let’s create a tessellation

A tessellation is a design of tiles made with certain geometric shapes that meet without gaps or
overlaps. Squares, equilateral triangles, and hexagons make the best tessellations. Combinations of
shapes will tessellate also but may begin to curve like a ball. A soccer ball is a curved tessellation of

hexagons and pentagons.

Shapes that tessellate: /\

()

Triangular tessellation

Square tessellation

Hexagonal tessellation

Color creatively but keep the colors in a pattern. You may also add your own designs inside making
sure to repeat each design in a pattern as well.

Leonhard Euler’s Magic Square

1
30
47
52

5
28
43
54

68

48 | 31
51 |46
2 49
29 4
44 | 25
53 | 8
6 |55
27 |42

AN WAVAN

Create a tessellation of your own, color it, and make a color copy.

50
3
32
45
56
41
26
7

33
62
15
20
9
24
39
58

16
19
34
61
40
57
10
23

63
14
17
36
21
12
59
38

18
35
64
13
60
37
22
11

We were introduced to Magic Squares in Unit 1
lesson 6. Magic squares have to do with
patterns and sequences. Imagine the genius it
takes to build one of these. Many
mathematicians made magic squares. Find out
who made the very first one.
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Paper Models to cut and fold
1. Make a cube. This is a web site model. Cut around the entire shape. Fold where lines make squares.
Fold the flaps over for extra security. You can keep the numbers on the outside, like a die, or fold them
so that they are inside. The small model is a tiny square pyramid or tetrahedron.

4
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2. Make a tetrahedron or square pyramid. This is a web site model that creates a pyramid that has a
square base. Cut around the entire shape. Fold the lines that make triangles. Fold over the flaps for
extra security. Tape the flaps securely.

Tetrahedron
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3. Make a triangular pyramid. Cut out around the entire shape. Fold where the spaces are.
Tape the edges so that there is a peak at the top.

71



PRE-ALGEBRA

4. Make a rectangular prism (tall box). Cut around the entire shape. Fold where the lines make
rectangles. Fold the flaps over to close the box.
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ISOMETRIC DOT PAPER

73



74

PRE-ALGEBRA



Unit5
Lesson 5A

Lesson 5B

Lesson 5C

Lesson 5D
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LESSON 5
GEOMETRY IN THE REAL WORLD

Geometry in the Real World
Identify congruent and similar figures using tangrams and jig-saw
puzzles; understand the concept of congruency and similarity and
differentiate between the two; observe, explain, make and test
conjectures relating to regular and irregular polygons and non-
polygons
Types of angles and polygons; investigate the angle properties of
triangles and quadrilaterals in some detail, and explore the angle
relationships of other polygons; compare triangular relationships
with that of other polygons
Who was Pythagoras and why is this theorem so important?
Explore the Pythagorean Theorem and apply it to real world
problems such as creating triangular paper or cut-out toys;
estimate and calculate the sides of triangular models at home
Introduction to sines, cosines, and tangents

A Lo Shu Magic Square
Who was Lo Shu?

Why is the magic square on the back of a turtle?
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Lesson 5A
Congruent and Similar Figures

Geometry is all about measurement. The prefix geo (earth) and root metr- (measure) mean
measure the earth. That’s what we do in Geometry. We measure by finding perimeter, area, volume,
angle measure, the measure of straight lines, and curves; we determine how things in nature were split
up or divided (fractals), the ratio of our body parts, and on and on and on. We cannot do all that in just
one unit, but we will explore, create awareness, and have fun while doing it!

Congruent and similar figures:

Figures are congruent when they have the same measure in all aspects. We will work often with
polygons that have the same measure of sides and angles. The symbol for congruency is =

Figures are similar when they have the same shape but not the same size. Dilated figures are similar
because they are either smaller or larger than the original. The symbol for similarity is =

L

The film strip, half circles, and the jig-saw pieces are all the same size and shape.
They are all congruent.

Examples of similarity:
-

The computer towers are the same type but one is smaller than the other. The trees are similar, and
there are several similar triangles contained inside the large triangle.

Examples of congruency:

N

O00000000000000
0O00000000000000

————

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!
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State whether each is similar or congruent:

AFTER you have finished the work on the next page, cut out the tangram (above), a square made up of
7 geometric pieces. Cut each piece, label them and find which are congruent and which are similar. Put
them back together as in the picture.
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Check for understanding:

1. Figures are congruent when
2. Similar figures are
3. Two rotated figures can be congruent. T/F
4. Figures in a tessellation should all be
5. A triangle measured 2 inches on each side. All the sides were
6. Pieces in a jigsaw puzzle usually are
7. The hands of a mother and those of her child are likely to be

8. Both of these squares have right angles but they are not congruent.
1 (1| Why?

Regular and Irregular Polygons

Regular polygons have equal sides and equal angles. A square and an equilateral triangle are good
examples of regular polygons because their angles and sides have equal measure. Rectangles are not
regular polygons because even though their angles have the same measure, all their sides do not.

[T >0 <00 U

Irregular
Irregular Irregular  Irregular Regular  Irregular Regular

Draw and Test!

1. Draw a triangle with sides 4 cm, 5 cm, and 3 cm. (You have made a scalene triangle with no sides
equal). Name each angle A, B, or C as in the picture. Measure each angle (protractor skill). Write
down the measure.

A A= B= C=
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2. Draw an isosceles triangle (two sides equal). Start with a measure of 5 cm. Draw a “V” upside down
or right side up (does not matter which way). Then simply connect the sides; there is no need to
measure the last side. Name your triangle DEF. Measure each angle and write it down.

D= E= F=

3.
Draw 2 pentagons (5-sided polygons). One must have all
sides equal; the other must not. Name each point or angle.

Use your own letters. Measure each angle and write it
down.

4. Can non-polygons be similar or congruent? Let’s find out!

@ @A Le D[]
o0 8o A~

Tell whether each set is similar, congruent, or neither.

ACTIVITY 1
Regular polygon Irregular polygon Non-polygon
Congruent if
Similar if
Neither if

Complete the table and keep it as a guide. In the first column the response could be: All sides and
angles are equal, or equal in all respects.

ACTIVITY 2

Draw a few regular polygons, irregular polygons, non-polygons, and freeform drawings. Measure sides
and angles where possible as proof of congruency, similarity, or neither.
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Lesson 2
Of angles and polygons

Classify angles: \:l; i \
Q

Right = 90° Acute < 90° Obtuse >90°  Straight = 180°

Polygons are made when angles are drawn and their sides meet. All polygons would have acute,
obtuse, or right angles, or any combinations of those. Polygons are named in lesson 2 of unit 4.
Review those if you have forgotten some.

Polygon type 1
Triangles: ; /\ \

Right Acute Obtuse
1 right angle All 3 angles acute One angle obtuse
Triangles:
Equilateral Isosceles Scalene: no sides equal
All sides equal 2 sides equal

The pairs of short lines show equal sides
Combinations:

b AR

Right isosceles Right scalene Acute isosceles  Obtuse isosceles
1 right angle 1 right angle 3 angles acute 1 obtuse angle and
and 2 sides equal and no sides and 2 sides equal 2 sides equal

equal

Equilatergi and acute Obtuse and scalene
All sides and 3 angles acute 1 Obtuse angle and no sides

Equal
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ACTIVITY

1. Reproduce everything on the previous page. It will help you to remember each type and may even
raise questions that you did not think of. Use graph paper to keep your drawings accurate.

2. Draw: (a) a right obtuse triangle (b) a scalene isosceles (c) a right equilateral.

3. Measure all the angles. When you are done you will be an expert in using the protractor. Write the
angle measures in the space where each angle is. Study the result and make observations.

4. List your observations:

() The angles of the equilateral triangle all measure degrees.
(b) The angles of the isosceles measure : ,and

(c) The scalene triangle has angle measures of : , and

(d) The obtuse triangle has angle measures of : ,and

(e) One of the right triangles has measures of : ,and

5. Add the degree measures of each triangle. What do you observe? Make a rule or conjecture about
your observation.

Polygon type 2

Quadrilaterals (all 4-sided polygons)

I [
O T Lc

Square Rectangle Parallelogram Rhombus
Isosceles Right Kite Generic quadrilateral
Trapezoid Trapezoid

Matching sets of short lines (single, pair, etc.) show equal sides.
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Quadrilaterals are absolutely fascinating and we can learn much from them. We grouped them from
most right angles to least right angles.

The square is considered the perfect quadrilateral with 4 congruent angles
each 90° and 4 congruent sides. There are also 2 pairs of parallel sides; each
pair faces or is opposite to each other.

The rectangle is next with 4 congruent angles and 2 pairs of sides equal.
There are also 2 pairs of parallel sides; each pair faces or is opposite to each
other.

The parallelogram is a lot like the rectangle except there are no right angles.
2 pairs of opposite sides are parallel and equal

The rhombus and parallelogram are also similar in shape and both have no
right angles. The rhombus is like the square because both have 4 congruent
sides. This quadrilateral also has 2 pairs of opposite sides parallel and
equal. .

These are both trapezoids and not separate types of quadrilaterals. They have
only one pair of parallel sides. Can you find those? The isosceles trapezoid
has 2 sides equal. Can you spot those?

The right trapezoid has 2 right angles. Where are those?

The kite has 2 pairs of congruent sides, one pair at the top, and
another pair at the bottom. Observe the kite has no right angles and
no parallel sides

The generic quadrilateral has little in common with other quads
except for the 4 sides. You would find no right angles, no parallel
sides, and no equal sides.

D<>
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FACTS ABOUT TRIANGLES AND QUADRILATERALS
1. The sum of the angles inside all triangles = 180°
2. The sum of all the angles inside a quadrilateral = 360° or 2 triangles
3. A triangle is always one half of a quadrilateral or one can make 2 triangles out of any quadrilateral.
4. All quadrilaterals that have 2 pairs of parallel sides are called parallelograms.
5. All quadrilaterals that have all sides congruent are called rhombi (plural of rhombus).
6. All quadrilaterals that have 4 right angles are called rectangles.
7. A square is a rhombus but not all rhombi are squares.
8. A square is a rectangle but not all rectangles are squares.

FACTS ABOUT OTHER POLYGONS
1. All polygons are made up of triangles. We can get 5 triangles inside a pentagon and 6 triangles
inside a hexagon. How many do you think we can get inside a heptagon or an octagon?

Two of them are inside
the space. Can you
continue the drawing?

2. The area of a triangle is one half the area of a rectangle or %2 (bh).

3. The area of any polygon is the area of 1 triangle times the number of triangles inside. The area of a
pentagon is therefore 5 times %2 (bh) and the area of a hexagon is 6 times %2 (bh).

4. All the triangles inside a regular polygon are equilateral.

5. The sum of the angles inside a quadrilateral = 360°

6. The sum of the angles inside a pentagon = 540°

7. The sum of the angles inside a hexagon = 720°

8. The sum of all the angles inside a heptagon = 900°

9. In similar polygons, the smaller is a fraction of the larger.

10. If you double the size of a polygon, the area of the larger is 4 times the smaller.

This Lo Shu Magic square is rotated 90° compared to the one we used earlier. Observe where the
numbers are located. Does it make a difference to how you get the answers?
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WRAP UP AND REVIEW

Remember the tangram? Let’s use it to review some basics about quadrilaterals.

1. Label the two large triangles A and B, the 2 smaller triangles C and D, the mid-sized triangle E, the
square F, and the parallelogram G.

2. Which is bigger E or A? How many times? Are these two triangles congruent or similar?
3. Find 2 pairs of congruent triangles.

4.C=DTIF

5,E=%of BT/F

6.D=%of FT/F

7.G=2timesC T/F

8. G = F but not congruent to it. T/F

9. A + B =% of the entire square T/F

10. Theratioof Cto G =1:2 T/F

11. If C is proportional to G, then they must be similar. T/F

12.B+2=CorDT/F

13.A+B= (could be more than one answer)
14.C+F= (could be more than one answer)
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Lesson 5C
Pythagorean Theorem

This web image of Pythagoras is one of many known today of the man described as
the first pure mathematician. He is also known as Pythagoras of Samos, a Greek
island. It is said that the theory of the ratio of the sides of a right triangle first came
from his efforts to find a way across a rocky hill in Samos.

The Pythagorean Theorem works only on right triangles. In real life it helps us to measure things that
are far away from us by using ratios of those that are close.

The right triangle in the middle of the drawing is scalene. The shortest side (A) is 3 units, the next side
(B) is 4 units, and the longest side (C) is 5 units. In Pythagoras’ Theorem these sides are often referred
toas A, B and C. C is the hypotenuse and always is the longest side. A and B can be interchanged.

1. First make a right triangle that is 3 cm on side A and 4cm on side B. Connect both ends with side C
which will be 5 cm when done.

2. Draw a square on the side of A; remember all measures must be 3 cm. Draw a square on the side of
B that is 4 cm all the way around. Draw a square on the side of C that is 5 cm all the way around.

3. Find the area of square A (3 - 3). Find the area of square B (4 - 4). Find the area of square C (5 - 5).
4. Add the area of A and B. It should be equal to the area of C.
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What Pythagoras found out:

If you add the two areas on the shorter sides of a right triangle, you get the area on the longest side. He
wrote a formula for this statement:

A? + B? = C? If we substitute the value for each variable we get:

32 + 42 = 5% If we apply the order of operations:

9+16=25
Find the measure of the other side.
Start with the formula; A2 + B2 = C2
6.cm Substitute: 62+82=C?
36 + 64 = 100
c? =100
8cm C =+100 = 10 cm (C = 10 cm)

Find the measure of side C or the hypotenuse in each right triangle.

Side A Side B Side C
1)8 15
2) 12 16
3)5 12

So far we have the measures of 5 specific right triangles. Collect them and make models of each. Draw
the measures, cut out each one on colored paper or cardboard, and make a mobile with them. Keep the
right triangle measures and continue to collect others.

What your mobile might look like.
A coat hanger and drinking straws can
work like magic. Have fun!

ACTIVITY

Look around your home. Find as many right triangle objects as you can. Locate sides A, B, and C.
Remember C is the hypotenuse or the longest side. Measure each side. Compare the measure with
those we already have. Did you have any that are the same? Are any of them larger or dilated? How
much larger?
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Lesson 5D
Introduction to Sines, Cosines, and Tangents

Sines, cosines, and tangents are right triangle ratios. Everything we have done so far has been linked
one with the other. Here we link the idea of ratios in a different way. We started with the fractional
concepts and used those frequently through the curriculum. We applied the order of operations as we
worked. Squares and square roots were evident in many problems, right up to the last unit of the
course. All that we learned in the beginning applies in all aspects of daily life.

A special ratio exists between any two sides of a right triangle.
We can find the measure of sides from the measure of an angle.
a e The ratio of a to c is called sine or sin

The ratio of b to c is called cosine or cos

The ratio of a to b is called tangent or tan

We will now call each side leg a, leg b, or leg c.

V)

Angle A is opposite side a; angle B is opposite side B; angle C is
opposite side C.
a c When we apply the ratios we use the angle measures to get the sides.

1. Sine of angle A would apply the measure of the side opposite angle A
and divide it by the measure of side C (hypotenuse).

2. Cosine of angle A would apply the measure of the side adjacent (next) to angle A, and divide it by
the hypotenuse.

3. The tangent of angle A would apply the measure of the side opposite angle A and divide it by the
side adjacent to angle A.

This is how it is written as a formula:

(a) Sineof A = Side (leq) opposite, A (opposite)
Measure of the hypotenuse (hypotenuse)

(b) Cosine of » A = Leg adjacent to A (adjacent)
Measure of the hypotenuse (hypotenuse)

(c) Tangent of A = Leg opposite A (opposite)

Measure of leg adjacent to Z A (adjacent)

We will not go deeply into this activity because it is just for your awareness. You can work the
problems as algebra if given the formulas. Often in a test you are given a variety of formulas, many of
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which you have never seen. Most students look at them and think because they never saw the material,
they cannot do the problems. YOU CAN! It is all about patterns and systems.

Think algebra, substitute numbers for each variable,
use the order of operations, and solve.

Examples: In a right triangle, angle A is 30°, leg C (hypotenuse) is 8 cm, leg A (opposite) is 4 cm, and
leg B (adjacent) is 7 cm. Find the sine, cosine, and tangent of angle A.

A Sin 30 = opposite = 4 = 50
Hypotenuse 8
8cm 7cm

Cos 30 = adjacent = 7 =.87

B Cc Hypotenuse 8

4cm

Tan 30 = opposite = 4 =57

Adjacent 7

WRAP UP

Here is a list of formulas used in algebra. You use many of them often.

Perimeter of any polygon: Add the measure of each side

Perimeter of any rectangle: 2l + 2w or 2b + 2h

Avrea of a square: S°

Area of a rectangle: BH or LW (B = base; H = height; L = length; W = width)
Area of a triangle: %2 bh or %2 lw

Area of a trapezoid: %2 (b; + b,) h  —————" each parallel side is a base
Area of a parallelogram: bh

Volume of a prism: area times height or length times width times height (Ibh) or (lwd). d = depth
Circumference of a circle: diameter times Pi or d[ | where Pi ([]) = 3.14
Radius of a circle: d/2

Diameter of a circle: 2r

Area of a circle: []r?

Value of Pi: 3.14

Distance traveled: rate in miles per hour times hours or rt (d = rt)

Think algebra, substitute numbers for each variable,
use the order of operations, and solve.

DON’T FORGET
TO KEEP ON ADDING TO YOUR GLOSSARY!
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LESSON 6

WEB SITES FOR ONLINE PRACTICE

In addition to the sites named in this short unit, there are many links to sites highlighted within the
various lessons. The internet abounds with student aids, many of which provide free access.

All lessons
All lessons

Great for the
at-home student

Lesson 1

All lessons

Web sites for online practice
http://math.com: Free site with exciting math games

http://www.quia.com/shared/: Needs login account; excellent for

home teachers and students; contains games that practice math
operations including squares and square roots, solve equations,
and math puzzles

http://educationworld.com/At_Home/: General information and
advice about preparing for tests; provides links to other sites for
math practice; contains games to practice math facts
http://abcteach.com/index.html: Math fact practice; basics
available to all but access to details require membership
http://mathforum.org/library/drmath/drmath.elem.html: A Drexel
University site offering online and homework help for all grades
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ANSWERS
LESSON 1: KNOW THE FACTS!

LESSON 1A

Complete the chart —pg. 9

Simple fraction Decimal Percent Ratio
s 12% 12% % 1:8
A 6673 662/3% 2:3
s 2 20% 1:5
% 4 40% 2:5
3 6 60% 3:5
s 8 80% 4:5

Skill Drill = pg. 10

Fraction Decimal Percent Ratio
*0 3 30% 3:10
“Is .80 80% 4:5

*/100 35 35% 7:20
?, 5 50% 2:4
%% 15 15% 3:20
Yo .04 4% 1:25

Y 00 17 17% 17:100
%% 15 15% 3:20
Yo .025 2.5% 1:40
%% 45 45% 9:20

Real World Problems — pg. 10

(1)50% =/, =.5=1:2

(2) 1:4 =.25=25%

(3) Convert each grade to the same fractional form

(5) 30% e “5 .9 2.5
i O OO O i O
0 1 2

LESSON 1B

Skill Drill (Primes) — pg. 13

(1) 7,11, 13,17, 19, 23, 29

(2) From 10 to 25 means include 10 and 25. 10, 12, 14, 15, 16, 18, 20, 21, 22, 25

(3) 1, 17. Prime because there are only 2 factors.

(4) 24 = 2x2x3x3

(5) 36 = 4x9 4 = 2x2 9 = 3x3 2x2x3x3

(6) No, 10 is not prime.

(7) 40 = 2x20 20 = 2x10 10= 2x5 2x2x2x5 56 = 7x8 8 = 2x2x2 2x2x2x7 39 = 3x13 50 = 2x25 25 = 5x5 2x5x5
(8) See # 7

(9) 7 is prime but 8 is not. 8 must be expressed using only prime numbers.

(10) Expect different answers. Example: 52 which is not prime but composite because there are more than two factors. The
factors of 52 are 2, 4, 13, and 52
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LESSON 1D

Squares activities — pg. 18

(1) Select 5 squares on each side; 7 squares on each side; 3 squares on each side; 8 squares on each side; 10 squares on each
side.

(2) Use a ruler to measure off 1% inches on each side; use a ruler to measure 2% inches on each side; use a ruler to measure
3.5cm on each side; 5.2cm on each side. All should be on plain paper or note paper.

Try these (Square Roots) — pg. 18

(1) V36 = 2x2x3x3 = 2x3 = 6 (2) V81 = 3x3x3x3=3x3 =9

(3) V121 = 11x11 (4) V144 = 2x2x2x2x3x3 = 2x2x3 = 12
Try these (Exponents) — pg. 19

(1) 6x6x4x4 = 62 x 42 (2) 3x3x5x5x4x4 = 3% x 52 x 42

(3) 8x8x8x8x2x2 = 8* x 2° (Ha-a-a=a’

Expand these expressions — pg. 19

(G)a’=a-a-a (8) 2* x 5% = 2x2x2x2x5%5

(6) 9° = 9x9x9 (9)x*=x-x

(N x*=x-%x XX (10)2°+32=(2-2)+(3:3)

Mixed review - pg.19

(1) Fractions, decimals, percents, and ratio.

(2) To convert a simple fraction to a decimal, divide the numerator by the denominator. Remember to place a decimal point

after the numerator and add two zeros. Divide as usual. Move the decimal point two places left and place the percent

symbol after that number. Place the numerator first followed by a colon, then the denominator in order to change to a ratio.

(3) They both are parts of 100.

(4) They are the same numbers written vertically with a fraction bar (fraction), or horizontally with a colon (ratio).

(5) Many different answers expected. If a decimal is placed after the whole and a zero added that would be correct. (2 =

2.0) (6) 123 is composite, its factors are 1, 3, and 123.

(7) 2056 cannot divide by 9 because the sum of its digits is not divisible by 9 without leaving a remainder. Replace the zero

with a ‘5’

(8) Increase, no change, decrease.

(9) If I multiply by a decimal by whole number the answer decreases.

(10) If I divided a decimal by a decimal the answer decreases.

(11) The answer will increase when | divide a whole number by a decimal.

(12) 15

(13) 6

(14)3

(15)
o Y 5 U 10 o 20

(16) 1728

(18) 41

(19)9

(2005-5-5-5

(21)32.2%. 43

LESSON 1E

More Practice — pg. 20

1) The number written in scientific notation is written as the product of a factor that is greater than one but less than 10, and
a power of 10.

(2) Select the first digit as the factor. If there are digits other than zeros, make them decimals. Multiply this number by 10.
Count the decimal places and the zeros, and then write that number as a power of 10.

(3) 320,000,000 = 3.2 x 10°

(4) 2.573 x 10* = 25,730
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LESSON 1F

Try these (Patterns, sequences, and magic squares) — pg. 21

1) 20, 25, 30; multiples of 5; add 5

(2) 28, 35, 42; multiples of 7; add 7

(3) 7, 6, 5; consecutive counting numbers backward; take away 1

(4) -3, -5, -7, odd numbered integers from greatest to least; minus 2
(5) -4, -5, -6: consecutive integers from greatest to least; minus 1

(6) 11.5, 13.5, 15.5; decimals that are multiples of 5; add 2

(7) 36, 49, 64; squares; square the next consecutive root

(8) 17, 19, 23; prime numbers; list the next prime number

(9) 41, 51, 61; odd numbers; add 10

(10) 2%, 3, 3%; mixed numbers; add %2

(11) 19, 22, 25; counting numbers; add 3

(12) 80, 160, 320; multiples of 5; double the last number

(13) 21, 34, 47; Fibonacci numbers (new number set); add the last two numbers
(14) 32, 64, 128; even numbers, powers of 2; double the last number
(15) -12, -15, -18; integers, negative multiples of 3 except zero; add -3
(16) 24, 29, 32; counting or whole numbers; add 3, then add 5

(17) 25, 32, 33; counting or whole numbers; add 1 then add 7

(18) 4, 2, 1; Counting or whole numbers; minus 2, then minus 1

(19) 256, 1024, 2048; even numbers or multiples of 2; x2, x4

(20) 12¥5, 6Y4, 3'/5; or 12.5, 6.25, 3.125; multiples of 5 from greatest to least; divide by 2.

Try these (magic squares) — pg. 22

1 2.
31 3 23 21 35 16
11 19 27 8.5 13.5 18.5
15 35 7 11 235 6.0

What is my magic number? 40.5 Complete all the
missing numbers and name the sequence. What did
you do to get the next number?

If my magic number is 57, what are the
missing numbers? Name the sequence
and say what you did to get the next
number.

(1) This is a sequence of odd numbers; add 4 to get the next number.
(2) The sequence is made up of decimals and whole numbers. Add 2.5 to get the next number.

PRACTICE TEST

Unit 1 Practice Test — pg. 23
(1) A percent can be a fraction because it is part of 100.

(2) Fractions and ratios use the same numbers. Fractions are expressed vertically using a fraction bar but ratios are written

horizontally using a colon.

(3) Yg, Y5, 20%, .37, .40, 3:5, 75%

(4) 450, 621, 205110 are divisible by 9.

(5) Can have more than one answer: 4732 to 6732, 4932, and 4752
(6) 19427850 can be divided by 2, 5, 10, 3, 6, and 9

72

(8)7,11,13,17, 19, 23, and 29
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(9) 57 is composite because it has more than 2 factors.
(10) 2x12 3x8

1x24

(11) 1% raised to the second power would not be a perfect square. Perfect squares are formed from whole numbers only.
(12)F 13)T 14T (15T (16) F

(17) Absolute value is positive because it measures distance

(18) | | | | | | | | | b

I I I I I I I I I
-9 -6 -3 0 3 6 9 12 15 18
(19) Negative five is 10 away from five.
(20) The number of squares on one side is the root.
24

Add .25 to get the next number

(21) 5 x 2?
(22) 1x 10° 1.25 -.50 75
(23) 25,400
(24) 144,72, 36, 18, 9, 4.5. (25) 0 50 1.00
These are multiples of 3 written backwards.
Divide the last number by 2 25 1.50 .25

LESSON 2: ALGEBRAIC THINKING

Selected answers

LESSON 2A

Lesson 2A: Many ways to do the same thing — pg. 28
Da+b

2)a-b

3)ab

4) a/b

54+a

6) X -5

Np+p-6

8) cd

9) 5/x

10) x?

11) The difference between cand b
12) Multiply 5 and x

13) The sum of 4 and d

14) r to the second power

15) Two times the sum of c and d
16) The quotient of three and y

Lesson 2A: Try these — pg. 29

Game Score
1 81
2 80
3 76

93



PRE-ALGEBRA

Lesson 2A: Try these (From expressions to equations) — pg. 30
DHx+2

(2) Three times an unknown number, a (or similar answer)
(3) Square b plus four equals 6

(4)10-x

(5) Six less than y or y less six equals 7

(6) 121y

(7) c+15

(8) Two times the sum of aand b

(9) 5(x-6)

(10)8-9g=8

LESSON 2B

Try these (Evaluating integers and expressions) — pg. 31
1)< (7)#or<

(2) = 8) =

(3) < (9)-4,-2,0,2%5,65,7

4) > (10) 2°>5%by 7

(5) = (1) b

(6) #or > (12) d

ORDER! - pg. 31
18 (2) 19 (3) 36 ) 21 (5)-3
(6) 3 (7) 14 (8)9.5 (9) 36 (10) 16

Evaluate — pg. 32
(1) 24 20 3)0 (4) 24 (5) 10
(6) undefined (7) 28 (8) -5 (9) 14 (10) -4

Any negative power is a fraction! — pg. 32

1 1 3 |9 27 |81
1/34 1/33 1/32 /3

34 33 37 3t 3¢ 33 3F 3P 3

Try these — pg. 32

W @ 13 @ i/zS

@) /4 =33 (5)32= Y, 6) /5% =y = .04 = 4% = 1:25 @) Yy =Y =22
Try these (adding negative and positive integers) — pg. 33

(1) 14 (2) 4 (3)5 47 (5) 2

(6) 3% WEZ (8) 10.5 (9) 35 (10) 5.5

Let’s Mix them up — pg. 34

(1) 8 (2) 16 (3) 8 (4) 8

(5) 1% (6) 1% (7) 1% (8) 1%

Try these - pg. 35

(1) 42 (2) 48 (3) 75 4)75

(5) 84 (6) 6 (7) 2.1 (8) 4 (95
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(1) multiplication (4) Add the opposite

(2)d (5) additive means adding something and inverse means the opposite
@3)a

LESSON 2C

Try these — pg. 36
1) 2.25g = 2.25(20) = $45 (2) $2.50 (3)35p =35 (4) ™=t
$10 =t

Try these (number puzzles) — pg. 37

1) 9and 10 (4)11and 13
(2) 9, 10, and 11 (5)2,4,and 6
(3)8and 10 (6) 3,5,and 7

Try these (fraction puzzles) - pg. 37

(5) (4 - 40 + 2 - 7.99)1.07
($160 + $15.98)1.07
(175.98)1.07
$188.30

(1) 5 gal on first trip; 5 gal used on second trip; used altogether ¥; fill the tank with 10 gals.

(2) ¥ cup sugar; 2 cups flour; 1 cup raisins

(3) new weight = 24 oz or 1 pound 8 oz.

(4) Fractions can be expressed using positive or negative exponents
(5) %Y Ys="y=1or3®

33
Try these (problems with percents) — pg. 38
(1) 50 (4) 25% (5) 80 (6) 140 (7) $20

Try these proportions — pg. 39
(1) 3 hrs 20 minutes

(2) 4.5 hours

(3) $7.99

(4) 2% hours; time completed 8:30
(5) $4.00

(6) $13,333

(7) $56,250

Solve simple equations: use pencil and paper to solve — pg. 40
(99 c=20 (10)x =12 11)y=2 (12)a=
(14)k="10 (15)a="3 (16) x=5

Answers only to change to an equation — pg. 40
(17)a+12=15;a=3

(18)'a-3="3;a=6

(19)y-3=19,y=6

(20) “Is=y;y=4

Mixed Review: Selected answers — pg. 40

5) 2% + 53— (-12 + -4) = 16 + 125 — (-16) = 141 + 16 = 157
(6) 6% is less by 513

(7) -6, 2, 10°, 25%, .75, 3°

(8) 1/23; 23

(9)-5,7,0,-Y,

(10) 15g = 2.05 (15)

9) 21

3 (13)g=6
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(11) Let the numbers be x and x + 2= x+ (x +2) =12 2x+2=12—""" 2x=10; x =5. Numbers are 5
and 7
12) Let the numbers be x and 3x— x + 3x = 20; 4x = 20; x = 5; Numbers are 5 and 15
13)
Total money House = % 25% .25 Remainder =
$1,000,000 250,000 750,000
College fund = % 37.5% 37 % 375,000
of 750,000 =
375,000
Stocks = 300,000 30% 3 75,000
Family = 1/8 of 12.5% 2% Not enough money
total = 125,000 to do all that
After buying stocks the man would have used $925,000 leaving only $75,000 to divide among his family.
He would have to adjust something else or give his family less money.

14)10=50 — 10x = 3750; x = $375
75 X

15) x=288
16) h=5
17)a="25
18) X = ¥4

LESSON 2D

Real number properties — pg. 43

(1) The commutative property deals only with addition and multiplication; the numbers will move around.
(2) The associative property uses parentheses or grouping symbols.

(3) Associative

(4) Distributive

(5) Distributive

6T

(7) T because it explains the transitive property.

8T

(9) F The answer should be 1. A number multiplied by its multiplicative inverse or its reciprocal is 1.
(10) The multiplicative inverse of a number is its reciprocal. We use it when dividing by a fraction.
(11) Inverse property (12) Additive inverse: 5 and -5; multiplicative inverse: 4 and ¥4

Try these: graph inequalities — pg. 44

(1) p > 1000; open (4) a>50 closed
(2) p <1000 closed (5) a> 50 open
(3) h or p <800 closed (6) On your own
Try these — pg. 44
1) Open (2) s < 40,000 (3) b + 50 < 500 closed
Write as an inequality and graph: Selected answers — pg. 44
(4) m > 250; m =250 - 5=1250; m > 1250 | | | | | @ >
5 T 1 T ]
1000 1100 1200 1300
(5)c<10
6)r<3
(7) 70% < 140 therefore 100% < 200
8)1>2%
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LESSON 3
GRAPHING AND THE REAL WORLD
SELECTED ANSWERS

LESSON 3A

The coordinate plane — pg. 50
(5) In # 4 there are 2 sets of intervals because there are 2 axes, X and Y.

B A
(6) /b J\\ Ais in Quadrant 1
/ \ B is in Quadrant 2
\ C is in Quadrant 3
/ \ D is in Quadrant 4

N
—
/
O
W)

LESSON 3B

Review — pg. 53
(2) Line plot and histogram

(3) bar graph and histogram

(4) Bar graph has spaces between the bars but the histogram does not.

(5) The bar graph and the histogram both have bars

(6) Pictograph

(7) The stem and leaf plot and the histogram both use stems; the histogram uses bars but the stem and leaf plot does not.
(8) The circle graph is not appropriate for a large data set because there are would be too many segments of the circle.
(9) The scatter plot demonstrates no relationship between the variables.

(10) To compare data

(11) Box and Whisker Plot

(12) Organize data from least to greatest when using a stem and leaf plot, histogram, and a box and whisker plot.

Practice creating ordered pairs — pg. 56

1) y=2x 2Qy=2x+1 (3)y=2x-1 4)y=6x-2 (5)y=n-2andn=4,5,6,7
sides
Xy x|y X |y X y X
0|0 0 1 0]|-1 0 -2 412
1] 2 1 3 213 1 4 513
2|4 2 5 4 |7 2 10 6|4
316 3 7 3 16 715
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6(a)

6(b)
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This graph is a
function
because there is
only 1 value of
x for each value
ofy.
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6(c)

LESSON 3 Wrap-Up and Self-Test — pg. 58

(1) Renee Descartes

(2) Because x and y are number lines which cross at their centers and the center of every number line has a value of zero.
(3) No. The following graphs may not have ALL of the TAILS: Pictograph, circle, box and whisker.

(4) Cause and effect

(5) Yes.

(6) No. Such a graph will show steady increase in scores even when the team’s performance is not improving.

(7) (a) and (d)

(8) Mean, median and made

(9) Because the mode is the most popular value in that group.

(10) If the mean, median, and mode are almost the same number, then using the mean would be a good representation of the
entire data set.

(11) If the intervals on a number line were not the same, the placement of the numbers in my graph would not be consistent
and that would make my graph inaccurate. The graph would not be a true picture of the data and that could be misleading.
(15) Median, Lower Extreme, Upper extreme, Lower Quartile, Upper Quartile. The Median is the most important.

(16) If the data set has 25 numbers, then the median must be the 13" number, the LQ would be the 7" number, and the UQ
would be the 19" number.

(18) Histogram

(19) A graph is a function when there is only 1 value of x for each value of y.

(20) We can use the vertical line test.

(21) If there is only one x-value for every y-value the graph is a function. In some graphs there may be two values of x for a
y-value. Those graphs would not be functions.

(22) (-3,4) would be in quadrant two because in that quadrant the x-values are negative and the y-values are positive. X is
always written first.

(23) An ordered pair is a set of x- and y-values that intersect on a coordinate plane. The degrees of a circle are needed to
construct segments or parts of the circle.

(24) In order to know how much of the 360° to use for each part of the pie

(25) A circle graph is better suited to a small database.
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LESSON 5
GEOMETRY IN THE REAL WORLD

LESSON 5A

Similar or Congruent — pg. 79
Congruent figures: B, D, E, F
Similar figures: A, C

Congruent and similar figures (check for understanding) - pg. 80
1) ...all sides and angles are equal

2) ...different in size

3T

(4) congruent

(5) congruent

(6) congruent

(7) similar

(8) they are different in size.

Draw and test — pg. 80

1) There should be 1 angle of 90°

(2) Two angles should have the same measure.

(3) Each inside angle = 108° for the regular pentagon

(4) A is congruent. B is similar. C is similar. D is congruent. E is congruent. F is congruent. G is neither similar nor
congruent. H is similar.

Activity 1 - pg. 81

Regular Polygon Irregular polygon Non- polygon
Congruent if | All sides and angles are equal Not congruent because all sides and The shape and size are exactly
angles are not equal the same
Similar if The shape is the same but the size | Two irregular polygons can be They have the same shape but
is different similar if the have the same shape but | different sizes
not the same size
Neither if Does not apply Two are completely different Two are completely different
LESSON 5B
Activity — pg. 83

List observations for selected questions
(4a) All angles of the equilateral triangle measure 60°.
(5) The angles of a triangle = 180°

Wrap up and review — pg. 86
(2) A is bigger than E; 2 times; similar
(3)AandB; Cand D

@T T

6T (T

®T anT

nT 12T

@®T

13) E+G+C+F+Dor%(14) E+ Cor C+ 2F or G + C. Other answers are possible
LESSON 5C:

Find the measure of C in each triangle — pg. 88

1) 17 (2) 20 (3) 13
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COURSE OBJECTIVES

The purpose of this course is to develop the mathematical concepts and processes that can be
used to solve a variety of real-world and mathematical problems, with emphasis on
strengthening the skills and concepts needed for success in Algebra I. The student will:

102

Associate verbal names, written word names, and standard numerals with integers, rational
numbers, irrational numbers, real numbers, and complex numbers.

Understand the relative size of integers, rational numbers, irrational numbers, and real numbers.
Understand concrete and symbolic representations of real and complex numbers in real-world
situations.

Understand that numbers can be represented in a variety of equivalent forms, including
integers, fractions, decimals, percents, scientific notation, exponents, radicals, absolute value,
and logarithms.

Understand and use the real number system.

Understand and explain the effects of addition, subtraction, multiplication, and division on real
numbers, including square roots, exponents, and appropriate inverse relationships.

Select and justify alternative strategies, such as using properties of numbers, including inverse,
identity, distributive, associative, and transitive, that allow operational shortcuts for
computational procedures in real- or mathematical problems.

Add, subtract, multiply, and divide real numbers, including square roots and exponents, using
appropriate methods of computing, such as mental mathematics, paper and pencil, and
calculator.

Use estimation strategies in complex situations to predict results and to check the
reasonableness of results.

Apply special number relationships such as sequences and series to real-world problems.
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Use concrete and graphic models to derive formulas for finding perimeter, area, surface area,
circumference, and volume of two- and three-dimensional shapes, including rectangular solids,
cylinders, cones, and pyramids.

Use concrete and graphic models to derive formulas for finding rate, distance, time, angle
measures, and arc lengths.

Relate the concepts of measurement to similarity and proportionality in real-world situations.
Solve real-world problems involving rated measures (miles per hour, feet per second).

Solve real-world and mathematical problems involving estimates of measurements, including
length, time, weight/mass, temperature, money perimeter, area, and volume and estimate the
effects of measurement errors on calculations.

Understand geometric concepts such as perpendicularity, parallelism, tangency, congruency,
similarity, reflections, symmetry, and transformations including flips, slides, turns,
enlargements, and rotations.

Represent and apply geometric properties and relationships to solve real-world and
mathematical problems including ratio, proportion, and properties of right triangle
trigonometry.

Use a rectangular coordinate system (graph), apply and algebraically verify properties of two-
and three-dimensional figures, including distance, midpoint, slope, parallelism, and
perpendicularity.

Describe, analyze, and generalize relationships, patterns, and functions using words, symbols,
variables, tables, and graphs.

Determine the impact when changing parameters of given functions.
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Represent real-world problem situations using finite graphs, matrices, sequences, series, and
recursive relations.

Use systems of equations and inequalities to solve real-world problems graphically,
algebraically, and with matrices.

Interpret data that has been collected, organized, and displayed in charts, tables, and plots.
Calculate measures of central tendency (mean, median, and mode) and dispersion (range,
standard deviation, and variance) for complex sets of data and determine the most meaningful
measure to describe the data.

Analyze real-world data and make predictions of larger populations by applying formulas to
calculate measures of central tendency and dispersion using the sample population data and
using appropriate technology, including calculators and computers.

Determine probabilities using counting procedures, tables, tree diagrams and formulas for
permutations and combinations.

Determine the probability for simple and compound events as well as independent and
dependent events.

Explain the limitations of using statistical techniques and data in making inferences and valid

arguments.






Author: Bernice Stephens-Alleyne
Copyright 2009
Revision Date:12/2009



	Cover
	INSTRUCTIONS
	About the Author…
	TABLE OF CONTENTS
	LESSON 1: KNOW THE FACTS!
	LESSON 2 ALGEBRAIC THINKING
	LESSON 3 DESCARTES, GRAPHING, AND THE REAL WORLD
	LESSON 4 THE ART OF MATH
	LESSON 5 GEOMETRY IN THE REAL WORLD
	LESSON 6 WEB SITES FOR ONLINE PRACTICE
	COURSE OBJECTIVES

