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Unit 1: Number Sense, Concepts, and Operations

This unit emphasizes how numbers and number operations are used in
various ways to solve problems.

Unit Focus

Number Sense, Concepts, and Operations

• Associate verbal names, written words, and standard numerals
with whole numbers, integers, and decimals; numbers with
exponents; and numbers in scientific notation. (A.1.3.1)

• Understand relative size of integers, fractions, and
decimals. (A.1.3.2)

• Understand concrete and symbolic representations of rational
numbers in real-world situations. (A.1.3.3)

• Understand that numbers can be represented in a variety of
equivalent forms, including fractions, decimals, and percents.
(A.1.3.4)

• Understand and use exponential and scientific notation.
(A.2.3.1)

• Understand the structure of number systems other than the
decimal system. (A.2.3.2)

• Understand and explain the effects of addition, subtraction,
multiplication, and division on whole numbers, fractions,
mixed numbers, and decimals, including the inverse
relationship of positive and negative numbers. (A.3.3.1)

• Select the appropriate operation to solve problems involving
addition, subtraction, multiplication, and division of rational
numbers and percent, including the appropriate application of
the algebraic order of operations. (A.3.3.2)



• Add, subtract, multiply, and divide whole numbers, decimals,
and fractions to solve real-world problems, using appropriate
methods of computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results and to check the
reasonableness of results. (A.4.3.1)

• Use concepts about numbers, including primes, factors, and
multiples. (A.5.3.1)

Algebraic Thinking

• Describe a wide variety of patterns and relationships.
(D.1.3.1)

Data Analysis and Probability

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

Caterer or Chef

• determines how much of
each ingredient is needed to
purchase for recipes

• may need to change from
customary units to metric
units
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Vocabulary

Study the vocabulary words and definitions below.

absolute value ................................ a number’s distance from zero (0) on the
number line
Example: The absolute value of both 4,
written 4  , and negative 4, written
-4 , equals 4.

addends ........................................... numbers used in addition
Example: In 14 + 6 = 20,
14 and 6 are addends.

chart ................................................. see table

composite number ........................ any whole number that has more than
two factors
Example: 16 has five factors—1, 2, 4, 8,
and 16.

decimal number ............................ any number written with a decimal
point in the number
Example: A decimal number falls
between two whole numbers, such as
1.5 falls between 1 and 2. Decimal
numbers smaller than 1 are sometimes
called decimal fractions, such as
five-tenths is written 0.5.

denominator ................................... the bottom number of a fraction,
indicating the number of equal parts a
whole was divided into
Example: In the fraction 2

3  the
denominator is 3, meaning the whole
was divided into 3 equal parts.

difference ........................................ the result of a subtraction
Example: In 16 - 9 = 7, 7 is the difference.
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dividend ......................................... a number that is to be divided by the
divisor
Example: In 427) , 42 ÷ 7, 42

7 , 42 is the
dividend.

divisor ............................................. a number by which another number,
the dividend, is divided
Example: In 427) , 42 ÷ 7, 42

7 , 7 is the
divisor.

estimation ....................................... the use of rounding and/or other
strategies to determine a reasonably
accurate approximation without
calculating an exact answer

expanded form .............................. a method of writing numbers using
place value and addition
Example: 324 = 300 + 20 + 4 or
(3 x 100) + (2 x 10) + (4 x 1)

exponent (exponential form) ...... the number of times the base occurs as
a factor
Example: 23 is the exponential form of
2 x 2 x 2. The numeral two (2) is called
the base, and the numeral three (3) is
called the exponent.

factor ................................................ a number or expression that
divides exactly another number
Example: 1, 2, 4, 5, 10, and 20 are
factors of 20.

fraction ............................................ a numeral representing some part of a
whole; of the form a

b
Example: One-half written in
fractional form is 1

2 .
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greatest common factor (GCF) .... the largest of the common factors of two
or more numbers
Example: For 6 and 8, 2 is the greatest
common factor.

improper fraction .......................... a fraction that has a numerator greater
than or equal to the denominator
Example:  5

4
 or 3

3
 are improper fractions.

interers ............................................ the numbers in the set
{..., -4, -3, -2, -1, 0, 1, 2, 3, 4,...}

irrational numbers ........................ a real number that cannot be expressed
as a ratio of two numbers
Example: 2

least common multiple (LCM) ... the smallest of the common multiples of
two or more numbers
Examples: For 4 and 6, 12 is the least
common multiple.

mixed number ............................... a number that consists of both a whole
number and a fraction
Example: 1

21  is a mixed number.

multiples ......................................... the numbers that result from
multiplying a given number by
the set of whole numbers
Example: The multiples of 15 are
0, 15, 30, 45, 60, 75, etc.

numerator ....................................... the top number of a fraction, indicating
the number of equal parts being
considered
Example: In the fraction 2

3 , the
numerator is 2.
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octagon ............................................ a polygon with eight sides

pattern (relationship) ................... a predictable or prescribed sequence of
numbers, objects, etc.; also called a
relation or relationship; may be described
or presented using manipulatives, tables,
graphs (pictures or drawings), or
algebraic rules (functions)
Example: 2, 5, 8, 11...is a pattern. The next
number in this sequence is three more
than the preceding number. Any number
in this sequence can be described by the
algebraic rule, 3n - 1, by using the set of
counting numbers for n.

percent ............................................. a special-case ratio in which the
second term is always 100
Example: The ratio is written as a whole
number followed by a percent sign,
such as 25% which means the ratio of
25 to 100.

pi (π) ................................................. the symbol designating the ratio
of the circumference of a circle
to its diameter, with an approximate
value of either 3.14 or 22

7

polygon ........................................... a closed plane figure whose sides are
straight and do not cross
Example: triangle (3 sides),
quadrilateral (4 sides),
pentagon (5 sides), hexagon (6 sides),
heptagon (7 sides), octagon (8 sides);
concave, convex

positive numbers .......................... numbers greater than zero
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prime factorization ....................... writing a number as the
product of prime numbers
Example: 24 = 2 x 2 x 2 x 3 = 23 x 3

prime number ................................ any whole number with only
two factors, 1 and itself
Example: 2, 3, 5, 7, 11, etc.

product ............................................ the result of a multiplication
Example: In 6 x 8 = 48, 48 is
the product.

proper fraction ............................... a fraction that has a numerator less than
the denominator; fractions that have a
value greater than zero but less than one
Example: 3

5  is a proper fraction.

proportion ...................................... a mathematical sentence stating that
two ratios are equal
Example: The ration of 1 to 4 equals
25 to 100, that is 1

4
25

100= .

quotient ........................................... the result of a division
Example: In 42 ÷ 7 = 6,
6 is the quotient.

ratio .................................................. the quotient of two numbers
used to compare two quantities
Example: The ratio of 3 to 4
is 3

4 .

rational numbers ........................... a real number that can be expressed as a
ratio of two integers

real numbers .................................. all rational and irrational numbers

relationship (relation) .................. see pattern
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scientific notation ......................... a shorthand method of writing very
large or very small numbers using
exponents in which a number is
expressed as the product of a power of
10 and a number that is greater than or
equal to one (1) and less than 10
Example: The number is written as a
decimal number between 1 and 10
multiplied by a power of 10, such as
7.59 x 105 = 759,000. It is based on the
idea that it is easier to read exponents
than it  is to count zeros. If a number is
already a power of 10, it is
simply written 1027 instead of
1 x 1027.

standard form ................................ a method of writing the common
symbol for a numeral
Example: The standard numeral for five
is 5.

sum .................................................. the result of an addition
Example: In 6 + 8 = 14,
14 is the sum.

table (or chart) ............................... an orderly display of numerical
information in rows and columns

whole number ............................... any number in the set {0, 1, 2, 3, 4...}
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Unit 1: Number Sense, Concepts, and Operations

Introduction

A confident user of mathematics needs an understanding of numbers and
operations. The user needs to understand what numbers mean, the

relative size of numbers, various ways of representing
numbers, and the effects of operating with numbers.
Quick recall of single-digit addition combinations and
the counterparts for subtraction, multiplication, and
division is essential. Knowing and being able to use
accurate methods to add, subtract, multiply, and divide

are the foundations upon which problem solving is built.

In middle school there is a great deal of focus on
fractions, decimals, and percents. Scientific notation is
found to be an effective way to represent very small and
very large numbers. Both negative numbers and

positive numbers are found in
problems to be solved. The use of a common irrational
number, π (pi), is necessary when finding the
circumference or area of a circle. Work with these aspects
will be applied as measurement, geometry, algebraic
thinking, probability, and statistics are studied in other
units.
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Lesson One Purpose

• Understand the relative size of fractions and decimals.
(A.1.3.2)

• Understand concrete and symbolic representations of rational
numbers in real-world situations. (A.1.3.3)

• Understand that numbers can be represented in a variety of
equivalent forms, including fractions and decimals. (A.1.3.4)

• Understand and explain the effects of addition, subtraction,
multiplication, and division on whole numbers, fractions, mixed
numbers, and decimals, including the inverse relationship of
positive and negative numbers. (A.3.3.1)

• Add, subtract, multiply, and divide decimals and fractions to
solve problems, using appropriate methods of computing,
such as mental mathematics, paper and pencil, and
calculator. (A.3.3.3)

Number Sense

A friend of the writer of this unit was once
asked how much pizza she usually eats. Her
response was the following: “I always eat two
slices.” The writer and her math students began
an investigation of the size of a slice of pizza in

pizza restaurants in Tallahassee, Florida. A 12-
inch pizza was cut in 6 slices at some places

and in 8 slices at others. Variation also
existed in larger and smaller pizzas.

A group of 12 inch pizzas cut into
congruent parts when the number of parts

vary from one pizza to another is a visual way to
compare fractions.

6 equal slices

8 equal slices
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Practice

Show how the following pizzas could be sliced to represent the fractions
below. Then arrange the list of fractions below from smallest to largest on the
lines provided.

1
2 ,

1
3 ,

1
4 ,

3
4 ,

1
5 ,

2
3

1.

2.

3.

4.

5.

6.
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Practice

The least common multiple (LCM) of the denominators of the fractions on
previous page is 60 because it is the smallest number that can be evenly
divided by 2, 3, 4, and 5. Use 60 as the denominator for the fractions below
to complete the following. The first problems are done for you.

1
21.

2.

3.

4.

5.

6.

1
3

1
4

3
4

1
5

2
3

=

=

=

=

=

=

?
60

?
60

?
60

?
60

?
60

?
60

30
60

7. Arrange your answers for numbers 1 - 6 above from smallest to
largest.

a.  = 

b.  = 

c.  = 

d.  = 

e.  = 

f.  = 

8. If your answers in number 7 verify your answers to the practice on
previous page, continue. If not, reconsider your work in each
question.

1
5

12
60

Example:  30
30

30
60=1

2 x
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Practice

To find the decimal number equivalent for a fraction, the numerator is
divided by the denominator. Use paper and pencil, a calculator, or mental
mathematics to find the decimal number equivalent for each fraction.
Round to the nearest hundredths. The first problems are done for you.

1
21.

2.

3.

4.

5.

6.

1
3

1
4

3
4

1
5

2
3

=

=

=

=

=

=

.50

7. Arrange your answers for numbers 1- 6 above from smallest to
largest.

1
5a.

b.

c.

d.

e.

f.

=

=

=

=

=

=

0.20

 8. If this work verifies your answers to the practice on pages 11 and 12,
continue. If not, reconsider your work in each question.

1.002)
.50

(paper and pencil)

Example: 1 ÷ 2 = 0.5 = .50

(calculator)
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9. If you were asked to explain to another person how to order the set of
fractions given in the practice on page 11, which of the three methods
would you use from the practices on pages 11-13 for ordering
fractions?

_________________________________________________________

Explain why you prefer that method. ________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Use the list below to complete the following statements.

decimal number least common multiple (LCM)
denominator numerator
fraction

____________________ 1. any number written with a decimal point in
the number

____________________ 2. any numeral representing some part of a
whole

____________________ 3. the smallest of the common multiples of
two or more numbers

____________________ 4. the bottom number of a fraction, indicating
the number of equal parts a whole was
divided into

____________________ 5. the top number of a fraction, indicating the
number of equal parts being considered
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Practice

Use the set of fractions below to answer the following. Remember to change
improper fractions into mixed numbers and write each answer in lowest
terms.

1
2 ,

1
3 ,

1
4 ,

3
4

1
5 ,

2
3,

Think about addition.

1. In adding any two of the fractions, what is the greatest sum possible?

Explain how you got your answer.___________________________

2. In adding any two of the fractions, what is the smallest sum

possible? _________________________________________________

Explain how you got your answer.___________________________

Think about multiplication.

3. The product of two positive numbers greater than (>) 1 exceeds the
value of either of the two factors.
Example: 6 x 8 = 48; 48 > 6 and 48 > 8

The product of two positive numbers greater than 0 but less than 1

 (exceeds, does not exceed) the value of

either of the two factors.
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Think about subtraction.

4. In subtracting any two of the fractions, what is the greatest

difference possible? _______________________________________

Explain how you got your answer.___________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

Circle the letter of the correct answer.

Think about division.

5. When dividing two proper fractions, the quotient ____________  .

a. is always greater than the dividend and greater than the divisor

b. is sometimes greater than the dividend and greater than the
divisor

c. is never greater than the dividend and greater than the divisor
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Practice

Complete the following showing your work. Write each answer in lowest terms.
The first and last problems are done for you.

If the denominators of two fractions to be added are the same ( 3
5

1
5 + ) we

add the numerators and write the sum over the common denominator.

If the denominators are not the same ( 1
3

1
2 + ) we must rename the

fractions so then they have a common denominator.

1
2

1
3

1
3

1
2 + = 5

6

2
6

3
6 + = 5

6

or

1
21.

2.

3.

4.

5.

6.

7.

8.

1
2

1
2

1
2

1
2

1
3

+ 1
3

1
4

1
5

2
3

3
4

1
4

+

+

+

+

+

=

=

=

=

=

=

3
6 + 2

6 = 5
6

1
3

1
3

1
5

2
3

+

+

=

=

We can make lists of multiples of
each denominator and identify
the smallest common multiple in
the list.

Multiples of 2:    2    4    6    8    10

Multiples of 3:    3    6    9    12
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1
3

1
4

1
4

4

1
5

2
3

+

+

+

=

=

=

1
4

1
5

1
5

2
3

3
4

2
3

3
4

3
4

+

+

+

+

=

=

=

= 8
12 + 9

12 = 17
12 = 5

121

39.

10.

11.

12.

13.

14.

15.

16. In each of these problems, is the sum less than or greater than either

of the addends? ____________________________________________

17. If your answers in practice problems 1-15 verify your answers to
practice problems 1-2 on page 16, continue. If not, reconsider your
work.
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Practice

Complete the following showing your work. Write each answer in lowest terms.
The first and last problems are done for you.

1
3

1
2 of = 1

6

1
2

1
2

1
2

1
2

1
2

1
3

x 1
3

1
4

1
5

2
3

3
4

1
4

x

x

x

x

x

=

=

=

=

=

=

1
3

1
3

1
5

2
3

x

x

=

=

1.

2.

3.

4.

5.

6.

7.

8.

1
2

x 1
3 = 1

6x
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1
39.

10.

11.

12.

13.

14.

15.

1
4

1
4

1
4

1
5

1
5

x 3
4

1
5

2
3

3
4

2
3

3
4

x

x

x

x

x

=

=

=

=

=

=

2
3

3
4x = 6

12 = 1
2

2 3
4 =x

x3

16. In each of the multiplication problems, is the product less than or

greater than either of the factors? ____________________________

Would this be true if we were finding the product of a proper fraction
and

an improper fraction, such as 2
3

9
2x = 3? _____________________

17. If your answers in practice problems 1-15 verify your answers to
practice problem 3 on page 16, continue. If not, reconsider your work.
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a number or expression that
divides exactly another number;
1, 2, 4, 5, 10, and 20 are

 of 20.

______ 2. numbers used in addition; in
14 + 6 = 20, 14 and 16 are

 .

______ 3. a number by which another
number is divided; in 427) ,
42 ÷ 7, 42

7 , 7 is the  .

______ 4. a number that is to be divided;
in 427) , 42 ÷ 7, 42

7 , 42 is the
 .

______ 5. the result of a division; in
42 ÷ 7 = 6, 6 is the  .

______ 6. the result of a subtraction; in
16 - 9 = 7, 7 is the  .

______ 7. the result of a multiplication; in
6 x 8 = 48, 48 os the  .

______ 8. the result of an addition;
6 + 8 = 14. 14 is the  .

A. addends

B. difference

C. dividend

D. divisor

E. factor

F. product

G. quotient

H. sum
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Practice

Complete the following showing your work. Write each answer in lowest terms.
The first and last problems are done for you.

1
21.

2.

3.

4.

5.

6.

7.

8.

1
2

1
2

1
3

1
3

1
4

- 1
3

1
4

1
5

1
4

1
5

1
5

-

-

-

-

-

=

=

=

=

=

=

3
6 - 2

6 = 1
6

2
3

2
3

1
2

1
3

-

-

=

=
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2
39.

10.

11.

12.

13.

14.

15.

2
3

3
4

3
4

3
4

3
4

- 1
4

1
5

1
2

1
3

1
4

1
5

-

-

-

-

-

=

=

=

=

=

=

3
4

2
3- = 9

12 - 8
12 = 1

12

16. If your answers in practice problems 1-15 verify your answers to
practice problem 4 on page 17, continue. If not, reconsider your work.
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Practice

Complete the following showing your work. Write each answer in lowest terms.
The first and last problems are done for you.

1
3

1
2 ÷ 1

2= 1

How many times is 1
3  contained in 1

2 ? We can see that all of one 1
3  and

half of another 1
3  are contained in 1

2 .

1
21.

2.

3.

4.

5.

6.

7.

8.

1
2

1
2

1
2

1
2

1
3

÷ 1
3

1
4

1
5

2
3

3
4

1
4

÷

÷

÷

÷

÷

=

=

=

=

=

=

1
2 x 3

1 = 3
2

1
3

1
3

1
5

2
3

÷

÷

=

=

= 1
21

invert and multiply
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1
39.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

1
4

1
4

1
4

1
5

1
5

÷ 3
4

1
5

2
3

3
4

2
3

3
4

÷

÷

÷

÷

÷

=

=

=

=

=

=

2
3

3
4÷ =

1
3

1
2÷ =

1
4

1
2÷ =

1
5

1
2÷ =

2
3 ÷ 1

2 =
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3
4

1
4

1
5

2
3

3
4

1
2

1
3

1
3

1
3

1
3

÷

÷

÷

÷

÷

=

=

=

=

=

1
5

1
4÷ =

2
3

1
4÷ =

3
4

1
4÷ =

3
4

1
5÷ =

2
3

3
4

÷ 1
5

2
3÷

=

= 3
4 x 3

2 = 9
8 = 1

81
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Circle the letter of the correct answer.

31. When dividing two proper fractions, the quotient ____________  .

a. is always greater than the dividend and greater than the divisor

b. is sometimes greater than the dividend and greater than the
divisor

c. is never greater than the dividend and greater than the divisor

32. In the practice pages 18-19, you were asked to find the sum of

1
2  + 1

3  but you were not asked to find the sum of 1
3  + 1

2 .

Explain why. _____________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

33. In the practice pages 20-21, you were asked to find the product of

1
2  x 1

3  but you were not asked to find the product of 1
3  x 1

2 .

Explain why. _____________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Use the set of decimal numbers below to answer the following questions.

0.20  0.25   0.33   0.50   0.67   0.75

1. If any two of the decimal numbers are added, what is the greatest

sum possible? 

2. If any two of the decimal numbers are added, what is the least sum

possible? 

3. If any two of the decimal numbers are multiplied, is the product

greater or smaller than either of the factors? 

4. If any two of the decimal numbers are subtracted, what is the

greatest difference possible? 

Circle the letter of the correct answer.

5. When dividing two decimal numbers whose values are greater than
0 but less than 1, the quotient  .

a. is always greater than the dividend and greater than the divisor

b. is sometimes greater than the dividend and greater than the
divisor

c. is never greater than the dividend and greater than the divisor
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Practice

Draw three circles, three squares, and three regular octagons. Then draw
lines to divide each of the nine figures into four equal parts.

If these drawings represented pizzas and you wanted to cut them in such
a way that four people could share each one equally, how might you do it?

• You might cut one as you would expect the typical restaurant to
cut it.

• You might cut another one as a creative chef trying to add
interest to the pizza being served.

 (Remember: A regular octagon is an 8-sided polygon with all
    sides equal and all angles equal.)
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Practice

Use the list below to write the correct term for each definition on the line provided.

addends improper fraction numerator
decimal number least common multiple (LCM) positive numbers
denominator mixed number proper fraction
fraction multiples sum

____________________ 1. numbers used in addition

____________________ 2. any numeral representing some part of a
whole

____________________ 3. the result of an addition

____________________ 4. any number written with a decimal point in
the number

____________________ 5. the bottom number of a fraction, indicating
the number of equal parts a whole was
divided into

____________________ 6. the smallest of the common multiples of
two or more numbers

____________________ 7. the top number of a fraction, indicating the
number of equal parts being considered

____________________ 8. numbers greater than zero

____________________ 9. a fraction that has a numerator less than the
denominator

____________________ 10. a fraction that has a numerator greater than
or equal to the denominator

____________________ 11. a number that consists of both a whole
number and a fraction

____________________ 12. the numbers that result from multiplying a
given number by the set of whole numbers
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a polygon with eight sides

______ 2. a number that is to be divided

______ 3. a closed plane figure whose
sides are straight and do not
cross

______ 4. the result of a division

______ 5. the result of a multiplication

______ 6. the result of a subtraction

______ 7. a number by which another
number is divided

______ 8. a number or expression that
divides exactly another number

A. difference

B. dividend

C. divisor

D. factor

E. octagon

F. polygon

G. product

H. quotient
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Lesson Two Purpose

• Understand and use exponential and scientific notation.
(A.2.3.1)

• Use concepts about numbers, including primes, factors
and multiples. (A.5.3.1)

• Understand and explain the effects of multiplication on
whole numbers and decimals, including inverse
relationships. (A.3.3.1)

• Associate verbal names, written word names, and
standard numerals with integers, fractions, and decimals;
numbers expressed as percents; numbers with
exponents; numbers in scientific notation; and absolute
value. (A.1.3.1)

• Understand that numbers can be represented in a variety
of equivalent forms, including integers, fractions,
decimals, percents, scientific notation, exponents, and
absolute value. (A.1.3.4)

Writing Numbers

Numbers are often written in different ways for different purposes. The
number 28,407 is written in standard form. The expanded form for a
number can be written in several different ways. Being able to read, write,
understand, and use numbers regardless of the form is important. This
will be the focus of this lesson.

Factor Trees

Samuel was using factor trees to find the prime factorization of some
composite numbers in his math class. He wrote each number as the
product of prime numbers. Samuel knew that a prime number has exactly
two factors, 1 and itself.
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Samuel’s factor trees looked like this:

20

2 10x

2 x 2 x 5

22
x 5

108

2 54x

22
x 3

2 x 3 x 3 xx 32

2 x 6 x 9

100

10 10x

22
x 53

x 5 x 2 x 52

2

32

2 16

2 x 2 x 8

x

x 2 x 2 x 42

2 x 2 x 2 xx 22

25

all prime numbers exponential form

 (Remember: The numbers 0 and 1 are neither prime nor composite.)

Samuel liked using exponents when he had more than one factor of 2 or
more than one factor of some other number. He understood that

2 x 2 x 2 x 2 x 2 has a value of 32
and that it can also be written as 25 or 2 to the 5th power,
meaning 2 is used as a factor 5 times.

Samuel knew that an exponent represents the number of times the base occurs
as a factor. He understood that

25 is the exponential form of
2 x 2 x 2 x 2 x 2
and in 25, the numeral two (2) is called the base
and the numeral five (5) is called the exponent.

Expressions written with exponents are called powers.

Samuel decided to list the prime factors of 16 and 20. The greatest common
factor (GCF) of the two numbers is the product of the lesser power of each
common prime factor. He circled all pairs of the prime factors common to
both. Then he multiplied to find the product of the common factors.

16 =  2 x 2  x 2 x 2 = 24

20 =  2 x 2  x 5 = 22 x 5

GCF of 16 and 20  = 2 x 2 = 4
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Samuel also knew he could find their least common multiple (LCM). The
least common multiple is the product of the greater power of each prime factor
that occurs in either. Zero is not prime and is not considered when finding
the LCM.)

He circled all pairs of the prime factors common to both. Then he circled
each remaining factor. Samuel then found the product of the prime factors
using each common prime factor only once.

He listed the prime factorization of 16 and 20.

16 =  2 x 2  x  2  x  2  =  24

20 =  2 x 2  x  5  = 22 x 5
       LCM = 2 x 2 x 2 x 2 x 5

     = 24 x 5

LCM of 16 and 20 = 24 x 5 = 80

Other methods include the following:

16 = 24

20 = 22 x 5

The LCM is the product of the highest power of any factor in the prime
factorizations.

24 x 5 = 80

or

Multiples of 16:    16    32    48    64    80

Multiples of 20:    20    40    60    80

When listing multiples of two numbers, the first multiple appearing in
both list is the LCM.
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Practice

Find the prime factorization of each of the following numbers. When writing
your final answer, place the factors in order from smallest to largest and use
exponents when one number appears as a factor two or more times.

1. 24 = 

2. 81 = 

3. 125 = 

4. 40 = 

5. 42 = 

Using your prime factorization answer from above, find the greatest common
factor of each of the following numbers.

6. 24 and 40 = 

7. 24 and 42 = 

Find the least common multiple of each of the following numbers.

8. 24 and 40 = 

9. 40 and 42 = 
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Practice

Find the value of each of the following.

1. 34 = 

2. 103 = 

3. 83 = 

4. 43 = 

5. 26 = 

6. If you have access to different kinds of calculators, you might find it

helpful to use one to find the values asked for in questions 1-5.

Exploring how to use calculators and reading their manuals may

help you find more than one function on the calculator useful. If so,

explain which you prefer and why. __________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Standard and Expanded Forms of Numbers

The chart below shows how powers of 10 are related to place value. Each
place value to the left is 10 times the place value to the right.
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Samuel was writing numbers in expanded form in his math class and
found that using exponents again saved him some work. Consider the
following.

standard expanded
form form
3,269 = (3 x 1000) + (2 x 100) + (6 x 10) + (9 x 1)

or
3,269 = (3 x 103) + (3 x 102) + (6 x 101) + (9 x 100)

5,123, 876, 455 = (5 x 1,000,000,000) + (1 x 100,000,000) + (2 x 10,000,000) +
(3 x 1,000,000) + (8 x 100,000) + (7 x 10,000) + (6 x 1,000) + (4 x 100) +
(5 x 10) + (5 x 1)

or
5,123,876,455 = (5 x 109) + (1 x 108) + (2 x 107) + (3 x 106) + (8 x 105) +
(7 x 104) + (6 x 103) + (4 x 102) + (5 x 101) + (5 x 100)

 (Remember: Any nonzero number to the zero power is 1.)
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Practice

Use the directions above each section to answer the following.

The numbers below are written in standard form. Write the expanded form
for each of the following numbers in standard form and use exponents to show
the powers of ten.

1. 4,598,644 _________________________________________________

2. 2,000 _____________________________________________________

3. 5,800,640 _________________________________________________

4. 24,000,000,000 _____________________________________________

The numbers below are shown in expanded form. Write the standard form for
each of the following.

5. (8 x 105) + (3 x 104) + (2 x 103) + (6 x 102) + (8 x 101) + (6 x 100)

6. (4 x 106) + (1 x 104) + (2 x 102) + (5 x 100)
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Numbers in the News

Samuel’s teacher brought several newspaper articles to share with the
class that illustrated another way numbers are sometimes written.
Consider the following.

Instead of using $4,800,000 (standard form) to show four million, eight-
hundred thousand dollars (word form), the article used $4.8 million.

The newspaper article used
$4.8 million, instead of
$4,800,000.
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Practice

Write the number in standard form and its word name for the following.

1. $16.2 million

2. $4.5 billion

Write the following numbers as a newspaper might show them in a headline
or article.

3. $5,900,000

4. $8,300,000,000
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Scientific Notation

Samuel was exploring large numbers on a calculator he
had used in elementary school. He entered 99,999,999 x
99,999,999. The calculator display said “Error.” He tried
it again and again and continued to get the same
response. He got his scientific calculator and entered
99,999,999 x 99,999,999, and the calculator display
showed 9.9999998E15. He thought, ”This is wacky! One
calculator gives me a message that says ‘Error,’ and the
other makes an error doing the problem!” He took both
calculators to school the next day, and his teacher
helped him understand. The first calculator had the

capacity to add, subtract, multiply, and divide, but it could not handle
numbers of more than 8 digits. When it exceeded its capacity, it displayed
an  “error” message.

The second calculator was a scientific calculator equipped to handle large
and small numbers through the use of scientific notation. It had not made
an error but had used its shortened form of scientific notation. The
calculator displayed 9.9999998E15, which is the calculator’s shorthand for
9.9 x 1015.

Scientists use scientific notation for numbers that are very small and
numbers that are very large. The number is written as a product of a
number between 1 and 10 and a power of 10.

1,234,000,000 would be written as 1.234 x 109. To help Samuel understand
this, his teacher gave him a calculator and told him to find the following
products. He was then to write some statements summarizing his
observations.

45 x 1 = 45

45 x 10 = 450

45 x 100 = 4,500

45 x 1,000 = 45,000

45 x 10,000 = 450,000

45 x 100,000 = 4,500,000

45 x 1,000,000 = 45,000,000
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Practice

Use the information on the previous page to test each of Samuel’s observations.
Write True if the observation is correct. Write False if the observation is not
correct.

1. The product of any number and 1 is the number itself.

2. When a whole number is multiplied by 10, the units digit in the
product is zero.

3. When a whole number is multiplied by a multiple of 10 such as 100
or 1,000, the product begins with the digits of the original factor
followed by the number of zeroes in the multiple of 10.
(45 x 1,000 = 45,000; the product begins with 45 and is followed by 3
zeroes since 1,000 has 3 zeroes.)

4. If I multiplied 5,600 by 10,000, I would first write 5,600 and then
follow it with 4 zeroes: 56,000,000.
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Using a Scientific Calculator

Samuel’s teacher then told him to do the following problems using his
scientific calculator that had a key for exponents. He was to write some
statements summarizing his observations.

45 x 100 = 45

45 x 101 = 450

45 x 102 = 4,500

45 x 103 = 45,000

45 x 104 = 450,000

45 x 105 = 4,500,000

45 x 106 = 45,000,000

Samuel’s observations are on the following page.
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Practice

Use the information on the previous page to test each of Samuel’s observations.
Write True if the observation is correct. Write False if the observation is not
correct.

1. These are the same answers I got when I did the last set of problems.

2. If 45 x 1 is 45 and 45 x 100 is 45, then 100 must be equal to 1.

3. The value of 101 is 10 and 10 has one zero.

4. The value of 102 is 100 and 100 has two zeroes.

5. The value of 106 is 1,000,000 and 1,000,000 has six zeroes.

6. The value of 1010 would have 10 zeroes and would be 10,000,000,000
which is 10 million.
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Decimals and Scientific Notation

Before Samuel’s teacher could get back to check on him, he was ready to
find some answers for himself. He wondered, ”What happens when I
multiply decimal numbers by 10, 100, etc.?”

2.34 x 1 = 2.34
2.34 x 10 = 23.4
2.34 x 100 = 234

When he multiplied by 1, the product was 2.34 as he expected. When he
multiplied by 10, the decimal point moved one place to the right. When he
multiplied by 100, the decimal point moved two places to the right. He
then tried the following.

.00004 x 1 = .00004

.00004 x 10 = 0.0004

.00004 x 100 = 0.004

.00004 x 1,000 = 0.04

.00004 x 10,000 = 0.4

.00004 x 100,000 = 4

.00004 x 1,000,000 = 40

The decimal point moved 1 place to the right when the decimal number
was multiplied by 10, the decimal point moved 2 places to the right when
multiplied by 100 and so on.

.00004 x 10 = 0.0004
The decimal point moved 1 place to
the right when the decimal number was
multiplied by 10.

The decimal point moved 2 places to
the right when the decimal number was
multiplied by 100.

.00004 x 100 = 0.004

.00004 x 1000 = 0.04
The decimal point moved 3 places to
the right when the decimal number was
multiplied by 1000.
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Since 10 is 101, the decimal point moves one place to the right. Since 100 is
102, the decimal moves two places to the right. Samuel saw a pattern. He
also realized that moving the decimal one place to the right makes the
number 10 times greater. Moving two places to the right makes the
number 100 times greater.

The last piece of the puzzle fell into place when Samuel did the following
calculation.

2.59 x 0.1 = 0.259

2.59 x 0.01 = 0.0259

2.59 x 0.001 = 0.00259

2.59 x 0.0001 = 0.000259

If

103 = 1,000 and

102 = 100 and

101 = 10 and

100 = 1

Does

10-1 = 0.1 or 1
10 ?

Does

10-2 = 0.01 or 1
100 ?

He tried these with his calculator, and it worked. Scientific notation was
beginning to make sense.

He entered 0.00009 x 0.0008 =, and his calculator display read:

7.2E-8

In decimal form, this number is: .000000072

The next page shows how Samuel calculated this number with pencil and
paper.
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This is how Samuel did the problem with pencil and paper.

                  .00009
                x  .0008
                   00072
                  00000
                 00000
                00000
          .000000072

If the decimal point in 7.2 is moved 8 places to the left (note the 8 is
negative in the scientific notation format), the answer is the same as
Samuel got when he used paper and pencil.

His teacher said the E-8 is his calculator’s shorthand for scientific notation
but that he should use the correct form when writing a number using
scientific notation. So Samuel used the correct form for writing the
number in scientific notation.

7.2 x 10-8

Samuel saw that numbers in scientific notation with negative exponents
equal very small numbers and that numbers in scientific notation with
positive exponents may equal very large numbers.
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Practice

The following numbers are written in scientific notation. Write them in
standard form.

1. 8.6 x 108 __________________________________________________

2. 4.3 x 106 __________________________________________________

3. 3.7 x 109 __________________________________________________

4. 4.875 x 105 ________________________________________________

5. 6.1544 x 107 _______________________________________________

6. 4.1 x 10-5 __________________________________________________

7. 3.6 x 10-7 __________________________________________________

8. 5.567 x 10-6 ________________________________________________
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Practice

The following numbers are written in standard form. Write them in scientific
notation.

 (Remember: You need a number greater than 1 but less than 10
   multiplied by a power of 10.)

1. 2,400,000 = 2.4 x 

2. 75,000,000,000 = 7.5 x 

3. 699,000 = 6.99 x 

4. 4,348,000,000 = 

5. 6,000,000 = 

6. 0.875 = 8.75 x 

7. 0.0095 = 

8. 0.00000000863 = 
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Percent

Samuel’s teacher had two more topics for him related to
writing numbers. The first was percent. Samuel had
some experience with percent. He knew that his
community collects a 7 percent sales tax (which means
7 cents on the dollar). He also knew that when his
family eats at a restauant, they usually leave a 15
percent tip for the server (15 cents on the
dollar). This calculation might be done
with mental mathematics, with paper

and pencil, or with a calculator. He changed 7% to 0.07 and
15% to 0.15. He also knew how to write these as fractions.

7% = 0.07 = 7
100

15% = 0.15 = 15
100

 (Remember: A percent is a special fraction with a denominator.)
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Practice

Complete the following table writing the equivalent forms of the number.

Percent Decimal Fraction

25% 0.25       or

40%

0.10

75%

0.03

90%

0.15

25
100

1
4

1
3

1
5100

or

100
or

1
2100

or
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Absolute Value

Samuel was almost on the home stretch. He had one more topic
to master.

Absolute value indicates the distance a number is from zero. We know that
2 is 2 units from zero, and we also know -2 is two units from zero. If we
think of a number line, we often think of 2 being 2 units to the right of zero
and -2 being 2 units to the left of zero. If we think of a thermometer
hanging outside a window, we think of 2 being two units above zero and
of -2 being two units below zero. In mathematics, the placement of a
vertical segment to the left and to the right of a number (  ) stands for the
absolute value of the number or the distance the number is from zero.

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

For example:

4 = 4

-4 = 4

 (Remember: 4 and -4 are four units from zero, so the absolute
   value of 4 is 4 and the absolute value of -4 is 4.)



54 Unit 1 : Number Sense, Concepts, and Operations

Practice

Find the absolute value of each of the following.

-18 =

2 =

1.

2.

3.

4.

5.

400 =

-900 =

-621 =
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Practice

Use the list below to write the correct term for each definition on the line provided.

absolute value prime factorization
composite number prime number
expanded form scientific notation
exponent (exponential form) standard form
greatest common factor (GCF) table
pattern whole number
percent

____________________ 1. a special-case ratio in which the
second term is always 100
Example: 25% means the ratio of 25 to 100

____________________ 2. a method of writing the common symbol
for a numeral
Example: five = 5

____________________ 3. a number’s distance from zero (0) on the
number line
Example: both 4 -4 = 4and

____________________ 4. writing a number as the
product of prime numbers
Example: 24 = 2 x 2 x 2 x 3 = 23 x 3

____________________ 5. a shorthand method of writing very large or
very small numbers
Example: 7.59 x 105 = 759,000

____________________ 6. a method of writing numbers using place
value and addition
Example: 324 = 300 + 20 + 4 or
(3 x 100) + (2 x 10) + (4 x 1)
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____________________ 7. the number of times the base occurs as a
factor
Example: 23 = 2 x 2 x 2

____________________ 8. any whole number with only two factors,
1 and itself
Example: 2, 3, 5, 7, 11,…

____________________ 9. any whole number that has more than two
factors
Example: 16 has five factors—1, 2, 4, 8,
and 16.

____________________ 10. the largest of the common factors of a pair
of numbers
Example: 6 =  2  x 3 and

8 =  2  x 2 x 2, so
2 is the answer

____________________ 11. a predictable or prescribed sequence of
numbers, objects, etc.; also called a relation
or relationship

____________________ 12. any number in the set {0, 1, 2, 3, 4...}

____________________ 13. an orderly display of numerical
information in rows and columns
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Lesson Three Purpose

• Understand the structure of number systems other than the
decimal system. (A.2.3.2)

• Use concepts about prime numbers. (A.5.3.1)

• Select the appropriate operation to solve problems involving
addition, subtraction, multiplication, and division of rational
numbers and percents. (A.3.3.2)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve real-world problems, using appropriate
methods of computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results and to check the
reasonableness of results. (A.4.3.1)

• Associate verbal names, written word names, and standard
numerals with whole numbers and decimals. (A.1.3.1)

• Understand the relative size of integers and decimals. (A.1.3.2)

• Describe a wide variety of patterns and relationships. (D.1.3.1)

• Understand that numbers can be represented in a variety of
equivalent forms, including fractions, decimals and percents.
(A.1.3.4)

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

Everyday Problem Solving

In our everyday lives, mathematics is more likely to occur
in a problem solving setting than to come to us as a page

of 50 problems to be added, subtracted, multiplied or
divided. Gaining experience in problem solving is
beneficial whether the problem involves mathematics
or not.
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Construction workers often use scaffolding to take
them from lower levels to higher levels in their
building process. Some scaffolding is being provided
to support you as you begin problem solving in this
book. The taller the building, the more extensive
the scaffolding. The same will be true in this
unit, the tougher the problem, the more
extensive the scaffolding. You will
eventually provide your own
scaffolding, but for now, it is being
provided.
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Practice

A newspaper article in June, 1999, reported that the average number of pairs of
shoes owned and worn on a regular basis by women was 12.1 and by men 7.7. It
also reported that the average price per pair of women’s shoes was $36.68 and
men’s was $61.06. Determine whether men or women spend more for shoes
and how much more rounded to the nearest cent.

Understanding the Problem

• We know that we cannot have 1
10  of a pair of shoes. We know

that we cannot have 7
10  of a pair of shoes. To find the average

number of pairs of shoes, the total number of pairs of women’s
shoes was divided by the total number of women, and the same
was done for the men. We, therefore, understand how the
average number of pairs of shoes could be 12.1.

• We also know that one pair of shoes is worn at a time, but shoes
may be changed as often as desired.

• We also know that men’s shoes typically cost more per pair than
women’s, according to the article.

• To answer the question, the amount spent by women must be
compared with the amount spent by men. If the average price
per pair is multiplied by the average number of pairs, spending
amounts can be found and compared.

 Estimating a Solution

1. $36.68 x 12.1 (women’s shoes)

a. If $36.68 is rounded up to 40 and 12.1 is rounded down to 10,

the product is , and one estimate or estimation of

women’s spending might be $  .
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b. If $36.68 is rounded to 37 and 12.1 is rounded to 12,

10 times 37 is , and the cost of two more pairs of

shoes ($37 + $37) would make the estimate  (more

or less) than $400 but  (more or less) than $450.

2. $61.06 x 7.7 (men’s shoes)

a. If $61.06 is rounded down to 60 and 7.7 is rounded to 8, an

estimate is  .

b. The estimates indicate  (women or men) spend

more on shoes.

Solving the Problem

Women’s Shoes

36.68
x 12.1
3668

7336
3668
443.828

• To determine decimal placement, an estimate indicates an
amount close to 400. The product is 443.828.

• To determine decimal placement, it can also be noted that
thirty-six and sixty-eight hundredths is being multiplied by
twelve and one tenth. (Recall: 1

100
1

1000=1
10 x )

• Since hundredths times tenths is thousandths, three digits after
the decimal are needed.

• The product is 443.828 or four hundred forty-three and eight
hundred twenty-eight thousandths.
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• Since this represents dollars and cents, the answer should be
rounded to the nearest hundredth or cent and is $443.83.

• The average amount spent by women for shoes is $443.83.

3. Find the average amount spent by men for shoes. Show your work

and explain how you determined the place for the decimal.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

4.  (men or women) spend $  more than

 (men or women) on shoes according to the data

provided.
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Practice

Of the 9.6 million total tickets for the 2000 Olympics held in Sydney, Australia,
75 percent went to Australians. Find the number of tickets that did not go to
Australians.

Understanding the Problem

1. Newspapers and magazines often choose to write large numbers as
shown here. 9.6 million means 9.6 times one million or 9.6 x
1,000,000. Write the number in standard form that you will use to
solve the problem.

_________________________________________________________

 2. If 75 percent of the tickets went to Australians, what percent did not
go to Australians?

_________________________________________________________

3. For computation, 75 percent would need to be changed to a decimal
or a fraction. The decimal equivalent is 0.75 and the fraction is 75

100
or 3

4 . Give the decimal equivalent and the fraction for the answer
you found in number 2 above.

_________________________________________________________

Estimating a Solution

4. Round 9.6 million to the nearest million.

_________________________________________________________

5. If 75% or 3
4  of that amount went to Australians, about how many

tickets were left for others?

_________________________________________________________
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Solving the Problem

6. Use paper and pencil or a calculator to solve the problem and
compare your solution with your estimate.

_________________________________________________________

7. My estimate was __________________________________ (amount)

(more, less) than the answer.
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Practice

A theater is being planned, and each row of seats is to have two more than the
previous row. The first row will have 14 seats. Find the sum of the number of
seats on rows 1 through 10. (You may draw an X to represent theater seats.)

Drawing a Picture to Understand the Problem

Row 1

Row 2

Row 3

14 seats

16 seats

18 seats

Row 4

Row 5

seats

seats

Row 6

Row 7

seats

seats

Row 8 seats
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Row 9 seats

Row 10 seats

Solving the Problem

1. 14 + 16 + 18 + 20 +  +  +  +  +  +  = 
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Looking for a Pattern

A story is told of a student who seemed to always
finish first, and his teacher looked for things to keep
him busy. One day when the student finished early,
the teacher told him to go to his seat and find
the sum of the first 100 counting numbers.
The student went to his seat, and in no
time at all, he was back at the teacher’s
desk with an answer. The teacher asked
how he had finished so quickly, and the
student showed him his work which looked like this:

1 + 2 + 3 + 4 + 5 +……+ 96 + 97 + 98 + 99 + 100 =

• The sum of 1 and 100 is 101.

• The sum of 2 and 99 is 101.

• The sum of 3 and 98 is 101.

• The sum of 4 and 97 is 101.

• The sum of 5 and 96 is 101.

This pattern or relationship continues until we reach the center of
the list and find the sum of 50 and 51.

There are 100 numbers in the list and there will be 50 pairs with a
sum of 101.

50 x 101 is 5,050

The sum of the first 100 counting numbers is 5,050. This can be applied to
the problem on the previous page.
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Practice

Use the previous page and the practice on pages 64-65 to help you complete the
following.

Solving the Problem

1. The sum of the number of seats on Row 1 and Row 10 is ________ .

2. The sum of the number of seats on Row 2 and Row 9 is _________ .

3. The sum of the number of seats on Row 3 and Row 8 is _________ .

4. The sum of the number of seats on Row 4 and Row 7 is _________ .

5. The sum of the number of seats on Row 5 and Row 6 is _________ .

6. There are 10 rows and each of the 5 pairs have a

5 x  =  .

7. The sum of the seats on Rows 1 through 10 is  .
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Practice

In the 2000 Olympics, 10,200 athletes were expected to compete in 28 sports over
16 days. Find the average number (mean) of athletes per sport rounded to
the nearest whole number.

Understanding the Problem

1. There are two numbers in the problem that provide general

information, and there are two numbers that will be used in solving

the problem. The numbers providing general information are

 (the year during which the Olympics take place) and

 (the length in days of the Olympics). The numbers to be

used in solving the problem are  (the number of athletes)

and  (the number of sports).

• The mean of the total number of athletes per sport is found by
dividing the total number of athletes by the number of sports.

• The answer is to be rounded to the nearest whole number.
For example: 4.1, 4.2, 4.3, and 4.4 would all round to 4 while 4.5,
4.6, 4.7, 4.8, 4.9 would all round to 5.
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Estimating a Solution

2. The number of athletes might be rounded to the nearest thousand

which is , and the number of sports might be rounded to the

nearest ten which is  .

3. Using the answers from number 2 above, an estimate would be

 .

Solving the Problem

4. Solve problem number 2 above using paper and pencil or a

calculator. 
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Practice

Alicia and her classmates use the Roman numerals MMIV to represent the year in
which they will graduate from high school. Determine what year the Roman
numerals represent.

Understanding the Problem

This problem requires a knowledge of Roman numerals which you have
probably seen in a variety of places but which you may not use very often.
The Romans used them through the 9th century A.D. and limited use
remains today. Many movies use Roman numerals to show the year in
which the movie was made. You may see Roman numerals above the
doors of some buildings indicating the year in which they were built. A
teacher might return a perfect paper to a student with a C at the top since
the value of a C in Roman numerals is 100.

The basic Roman letters and their numeric equivalents are as follows:

I 1
V 5
X 10
L 50
C 100
D 500
M 1000

The position of a letter tells the user whether it is to be added or
subtracted.

For example:

• IV means 4 since the smaller value of I precedes the larger value
of V; I, or 1, is subtracted from V, or 5, to get 4. The same
principles will be true of the following examples.

• VI means 6 since the smaller value follows the larger value.

• XL means 40 since the smaller value precedes the larger value.

• LX means 60 since the smaller value follows the larger value.

• XX means 20 since the values are the same.



Unit 1: Number Sense, Concepts, and Operations 71

Solving the Problem

1. Use the information on the previous page to write what the year

MMIV represents. _________________________________________

_________________________________________________________

2. Write the year you expect to graduate from high school or college

using Roman numerals. ____________________________________

_________________________________________________________

3. Write the year of your birth using Roman numerals. ___________

_________________________________________________________
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Practice

The strength of an earthquake is described by a Richter scale that goes from 0 to 9
or greater. Each increase of 1.0 in the scale indicates an earthquake strength 10
times stronger. Determine how many times stronger the 1960 earthquake in
Chile with a magnitude of 9.5 would have been than the one in northern Iran in
1997 with a 7.5 magnitude.

Understanding the Problem

1. The Richter scale describes 

 .

2. An earthquake of magnitude 2.0 would be  times

stronger than an earthquake of magnitude 1.0.

3. An earthquake of magnitude 3.0 would be  times

stronger than an earthquake of magnitude 2.0.

4. An earthquake of magnitude 3.0 would be  times

stronger than an earthquake of magnitude 1.0.

Solving the Problem

5. An increase from 7.5 to 8.5 is an increase of  and from

8.5 to 9.5 is an increase of  . An increase from 7.5 to 9.5 is

an increase of  .

6. The 1960 earthquake in Chile with a magnitude of 9.5 would have

been  times stronger than the one in northern Iran in

1997 with a 7.5 magnitude.
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Practice

In 1998 a new $20 bill was issued preceded by a new $100 bill in 1996 and a new
$50 bill in 1997. As of March 31, 1997, there were 4,093,739,605 $20 bills in
circulation. What is the dollar value of the $20 bills in circulation? Complete the
following.

1. Write 4,093,739,605 in words.

_________________________________________________________

_________________________________________________________

_________________________________________________________

2. To estimate an answer, 4,093,739,605 might be rounded to the

nearest  . Multiplying by 20 might be done by first

doubling the rounded number of bills and then multiplying by 10.

Each of these calculations is often done with mental mathematics.

An estimate is  .

3. Solve the problem by multiplication followed by rounding your

answer. 

4. The number of $20 bills in circulation was about 4.1 billion. What

would your answer have been if there had been 4.9 billion $20 bills in

circulation? 
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Practice

The state of Delaware has an area of 2,489 square miles, and the state of Kentucky
has an area of 40,411 square miles. Write the areas rounded to the nearest
thousand. Make a comparison and determine about how many times
greater the area of Kentucky is than the area Delaware.

Understanding the Problem

• The goal is to be able to compare the sizes of the two states.

• A statement might be written to say: The area of the state of
Kentucky is about ? times greater than the area of the state of
Delaware.

• An estimate is being used.

• The estimate is to be based on rounding numbers as directed.

Solving the Problem

1. Delaware’s area of 2,489 square miles =  rounded to the

nearest thousand.

2. Kentucky’s area of 40,411 square miles =  rounded to

the nearest thousand.

3. When you compare the areas of Delaware and Kentucky both

rounded to the nearest thousand, about how many times greater is

the area of Kentucky than the area of Delaware? 
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Thinking Critically

4. If 40,411 is divided by 2,489, the quotient is 16.2 rounded to the

nearest tenth. The area of Delaware to the nearest hundred

is  . The area of Kentucky to the nearest thousand

is  .

5. About how many times greater is the area of Kentucky than the area

of Delaware? 

6. Was the estimate for number 5 more accurate than the estimate for

number 3 when you rounded both numbers to the nearest thousand

as number 1 and 2 previously directed? 

7. Which method of estimation do you prefer and why?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Three students ran for student council representative from their homeroom.
Twenty-five votes were cast. The number of votes cast for each of the 3 candidates
was a prime number. Determine how many ways this could have happened.

Understanding the Problem

• Three candidates were in the race, and each received some
votes.

• The number of votes each candidate received was a prime
number.

• A prime number has two and only two factors, 1 and itself.

• The number of ways this could have happened is to be
determined.

• The problem does not say that no two candidates got the same
number of votes, so that will need to be considered.

Solving the Problem

1. Since 25 votes were cast, a list of prime numbers up to 25 would be
helpful.

, , , , , , , , ,

2. Try combinations having a sum of 25 until you find one that works.
Continue until you are confident that you have found them all. List
all of the combinations that work, and you have solved the
problem.

 +  +  = 25

 +  +  = 25

 +  +  = 25

 +  +  = 25
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Practice

Robert’s aunt plans to give him $1.00 for his first birthday and to double the
amount of her gift each birthday through his tenth. His uncle plans to give him
$100.00 for his first birthday and $100.00 for each birthday through his tenth.
Find the difference in the total amounts of the two gift plans.

Understanding the Problem

• Robert’s aunt will give him $1.00, $2.00, $4.00, and so on,
doubling the amount each year for the 10 years of her gifts.

• Robert’s uncle will give him $100.00, $100.00, $100.00 each year
for the 10 years of his gifts.

• The total for the uncle’s gifts can be done with mental
arithmetic.

• The total for the aunt’s gifts will require a list to be made
followed by mental arithmetic or work with paper and pencil
or a calculator.

• Once the total for each of the plans is found, the difference in
the totals is needed.

Just for fun, guess which plan you believe will have the greater total.

Solving the Problem

1. Aunt’s gifts:

+ + + + + + + + + =

2. Uncle’s gifts:

10 x  = 

3. Difference

The gifts from Robert’s _______(aunt or uncle) will exceed the gifts

from Robert’s  (aunt or uncle) by $  .
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Lesson Four Purpose

• Understand and use exponential and scientific notation.
(A.2.3.1)

• Understand the structure of number systems other than the
decimal system. (A.2.3.2)

• Use concepts about numbers, including primes, factors, and
multiples. (A.5.3.1)

• Associate verbal names, written word names and standard
numerals with integers; numbers with exponents; and numbers
in scientific notation. (A.1.3.1)

• Understand that numbers can be represented in a variety of
equivalent forms. (A.1.3.4)

• Select the appropriate operation to solve problems, including
the appropriate application of the algebraic order of operations.
(A.3.3.2)

Mystery Numbers

This lesson will focus on a set of problems dealing with “Mystery
Numbers.” You will apply your knowledge about numbers and use the
following clues to find each mystery number. You will then focus on the
order in which operations are done within a problem. There is an
agreement about this among mathematicians that will be reviewed in this
lesson.
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Practice

Use the clues below to find Mystery Number One. (Roman numerals are
used in the clues. You may want to refer to Lesson Three for a review of Roman
numerals.)

• Clue I: The number has II digits or number symbols when written
in standard form but requires VII letters when written in Roman
numerals.

• Clue II: III of the VIII factors of the number are II, III, and XIII, and
III of the other factors are greater than XIII.

• Clue III: The sum of the factors is CLXVIII.

• Clue IV: This number is found in the year that Hannah Gray
became president of the University of Chicago, the first woman to
head a major United States university.

1. The Mystery Number One is  in standard form and

 in Roman numerals.

Use the clues below to find Mystery Number Two.

• Clue 1: The number has three digits.

• Clue 2: Its prime factorization contains four different factors with
none appearing two or more times.

• Clue 3: The number is a multiple of 21.

• Clue 4: The number is less than 4.0 x 102.

• Clue 5: The sum of 7 times this number and 1 represents the
number of miles of interstate highways in Florida.

2. The Mystery Number Two is  .
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Practice

Use the clues below to find Mystery Number Three.

• Clue 1: The number has four digits.

• Clue 2: It is divisible by 5 but not 10.

• Clue 3: The tens digit is greater than 4 and is the second power
of 3.

• Clue 4: The hundreds digit is greater than 4 and a power of 2.

• Clue 5: The thousands digit is less than 4 and the only positive
number that is not prime and not composite.

• Clue 6: The number represents the year that the first pizza
restaurant opened in New York City.

1. The Mystery Number Three is  .

Use the clues below to find Mystery Number Four.

• Clue 1: The number is a prime number greater than 500 and less
than 600.

• Clue 2: When divided by 2, 5, or 10 there is a remainder of 1.

• Clue 3: The hundreds digit is one more than a power of 2.

• Clue 4: The tens digit is 1 less than a power of 2.

• Clue 5: The sum of the digits is 13. This number tells us how many
athletes from 32 nations competed for medals at the 1998
Paralympic Games in Japan.

2. The Mystery Number Four is  .
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Practice

Use the clues below to find Mystery Number Five.

• Clue 1: The number has 10 digits and is a multiple of one million.

• Clue 2: The digit in the billions place is the smallest positive
multiple of 2 and 3.

• Clue 3: The digit in the hundred-millions place is the second power
of two.

• Clue 4: The digit in the ten-millions place is the fourth smallest
prime number.

• Clue 5: The digit in the millions place is the value of 100.

• Clue 6: The number represents the amount of money in dollars
taken in by Nike, an American clothing business, in 1996.

1. The Mystery Number Five is _______________________________  .

In scientific notation the mystery number would be ____________

 .

If printed in words, the mystery number would be  .

_________________________________________________________

_________________________________________________________

If shortened to use in a news headline, it might be written as

 .
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Practice

Create two Mystery Number problems. It is often easier to think of an
interesting number first and then write your clues. Be careful with your
vocabulary. Get at least two people to try to guess your mystery numbers before
turning in your problems. Their feedback may be informative if changes need to be
made.

My Mystery Number One __________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

My Mystery Number Two __________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Use the following information about algebraic order of operations to answer
the following statements.

Study the following.

3 + 5 x 2 = 13 True
3 + 5 x 2 = 16 False

5 + 2 x 2 = 9 True
5 + 2 x 2 = 14 False

1. For the examples marked true, the operation of

 (addition or multiplication) preceded the

operation of  (addition or multiplication).

Study the following.

9 - 4 x 2 = 1 True
9 - 4 x 2 = 10 False

8 - 2 x 3 = 2 True
8 - 2 x 3 = 18 False

2.  For the examples marked true, the operation of

 (subtraction or multiplication) preceded

the operation of  (subtraction or

multiplication).
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Study the following.

12 ÷ 2 x 3 = 18 True
12 ÷ 2 x 3 = 2 False

20 ÷ 4 x 5 = 25 True
20 ÷ 4 x 5 = 1 False

3. For the examples marked true, the operation of

 (division or multiplication) preceded the

operation of  (division or multiplication).

 Study the following.

8 - 3 + 2 = 7 True
8 - 3 + 2 = 3 False

4. For the example marked true, the operation of

 (subtraction or addition) preceded the

operation of  (subtraction or addition).
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Rules and More Rules

Without these rules, communication would be difficult, and we would not
have agreement on answers to simple problems of arithmetic. Learn the
rules and practice their application.

1. Work first within parentheses.

2. Then calculate all powers, from left to right.

3. Then do multiplications and divisions in order as they occur, from
left to right.

4. Then do additions and subtractions in order as they occur, from left
to right.

Please note the and in multiplications and divisions and in additions and
subtractions. This tells you that if multiplication occurs before division, do it
first. If division occurs before multiplication, do it first. The same is true for
addition and subtraction. The words “from left to right“ are very
important words.

Study the following.

 20 - 4 x 3 =

There are no parentheses. There are no powers. We look for multiplication
or division and find multiplication. We multiply. We look for addition or
subtraction and find subtraction. We subtract.

20 - 4 x 3 =
20 - 12     =
     8
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Study the following.

8 ÷ 4 + 8 ÷ 2 =

There are no parentheses. There are no powers. We look for multiplication
or division and find division. We divide. We look for addition or
subtraction and find addition. We add.

8 ÷ 4 + 8 ÷ 2 =
      2 + 4 =
         6

If the rules were ignored, one might divide 8 by 4 and get 2, then add 2
and 8 to get 10, then divide 10 by 2 to get 5. Agreement is needed.

Study the following.

12 - 23 =

There are no parentheses. We look for powers and find 23. We calculate
this. We look for multiplication or division and find none. We look for
addition or subtraction and find subtraction. We subtract.

12 - 23 =
12 - 8 =
    4
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       22 - (5 + 24) + 7 x 6 ÷ 2 =

 22 - (5+16) + 7 x 6 ÷ 2 =

         22 - 21+ 7 x 6 ÷ 2 =

             22 - 21+ 42 ÷ 2 =

                   22 - 21+ 21 =

                            1+ 21 =

                                 22

Study the following.

22- (5 + 24) + 7 x 6 ÷ 2 =

We look for parentheses and find them. We must do what is inside the
parentheses first. We find addition and a power. We do the power first and
then the addition. We look for multiplication or division and find both. We
do them in the order they occur, left to right, and the multiplication occurs
first. We look for addition or subtraction and find both. We do them in the
order they occur, left to right and the subtraction occurs first.

22 - (5 + 24) + 7 x 6 ÷ 2 =
 22 - (5+16) + 7 x 6 ÷ 2 =

    22 - 21 + 7 x 6 ÷ 2 =
     22 - 21 + 42 ÷ 2 =

        22 - 21 + 21 =
            1 + 21 =

         22
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Practice

Complete the following.

1. 4 + (3 x 23) ÷ 4 = 

2. 5 - 2 + 6 = 

3. 14 ÷ 7 x 2 = 

 4. 16 - 3 x 5 = 

5. 48 - (6 - 2 + 8) + 2 x 5 = 

6. 25 + (5 - 2) x 6 ÷ 2= 

7. 18 - 7 + 3 - 4 = 

8. 6 ÷ 3 x 8 x 2 = 

9. (6 - 2) + 32 = 

10. 2 + 3 - 1 x 4 ÷ 2 = 
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Lesson Five Purpose

• Select the appropriate operation to solve problems involving
addition, subtraction, multiplication, and division of numbers,
ratios, proportions, and percent. (A.3.3.2)

• Add, subtract, multiply, and divide numbers to solve real-world
problems, using appropriate methods of computing, such as
mental mathematics, paper and pencil, and calculator. (A.3.3.3)

• Use estimation strategies to check the reasonableness of results.
(A.4.3.1)

Percent, Ratio, and Proportion

This lesson will be similar to Lesson Three but the majority of problems to
be solved will deal with percent or ratio and proportion.

%

+ -

X%

+
%

X

2 + 3 - 1 x 4 ÷ 2 =

(6 - 2) + 3 2 =



90 Unit 1 : Number Sense, Concepts, and Operations

Practice

A bookstore sells membership cards for $18.00, and members get 15 percent off
purchases during their one-year membership. Purchases must exceed what
amount for the savings to be greater than the cost of membership?

Using Reasoning to Solve Problems with Percents

1. Restate the words “15 percent” using a number and the percent

symbol.

2. Percent is a special-case ratio in which the second term is always

100. Fifteen percent means 15 to 100. If $100.00 is spent at the

bookstore  is saved. If $200 is spent at the bookstore,

 is saved.

3. Using this information, one could quickly estimate that spending

must be greater than  but less than  for the

membership to be beneficial.

4. The actual amount will be closer to  ($100 or $200).

5. If $15 is saved on $100, then $3 more must be saved to pay for the

membership. Since 3 is one-fifth of 15, one-fifth of $100 must also be

spent and one-fifth of $100 is  . If purchases equal

, the savings is the same as the cost of membership.

Purchases must exceed this amount for savings to exceed the cost of

membership.
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Using Guess and Check to Solve Problems with Percent

6. Guess: If I spend $50, how much is saved?

Check: 15 percent means 15 to 100 or 15
100  or 0.15. If $50 is multiplied

by 0.15, the result is $  . This is  (more or

less) than $18.

7. Guess: If I spend $100, how much is saved?

Check: 15 percent means 15 to 100 or 15
100  or 0.15. If $100 is multiplied

by 0.15, the result is $  . This is   (more or

less) than $18.

8. Guess: If I spend $150, how much is saved?

Check: If $150 is multiplied by 0.15, the result is $  . This

is  (more or less) than $18.

9. Guess: If I spend $125, how much is saved?

Check: If $125 is multiplied by 0.15 the result is $  . This

is close to $18 but slightly more.

10. Guess: If I spend $120, how much is saved?

Check: If $120 is multiplied by 0.15 the result is  . This

means that I must spend $120 to save enough to pay for my

membership and more than $120 for savings to exceed the cost of

membership.
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Using Concept of Equivalence to Solve Problems with Percents

Fifteen percent savings means $15 is saved for each $100 spent, so it would
help to find an equivalent ratio having 18 for the first term.

15
100

18
?=

11. What must 15 be multiplied by to get 18?  This is the

same as asking 18 divided by 15 is what? 

12. If 15 is multiplied by  to get 18, then 100 must be

multiplied by the same factor which gives  times 100 is

 .

Choosing a Strategy

13. Of the three strategies used for finding percent, tell which you

prefer and why. ___________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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14. If you know another way to solve the problem, use this space to

show and explain it. _______________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

In an orchestra, 60 percent of the musicians typically play string instruments,
and the rest play woodwinds, brasses, or percussion instruments. If an orchestra
has 130 members, how many would not play strings?

Understanding the Problem

1. If 60 percent play strings, then  percent do not.

2. If 60 out of 100 play strings, then  out of 100 do not.

This is the same as saying 6 out of 10 play strings and 

out of 10 do not. It is also the same as saying 3 out of 5 play strings

and  out of 5 do not.

√ The decimal equivalent for 60% is 0.60 and the fraction

is 60
100  or 3

5 .

√ There are 130 members so 60 of the first 100 play strings and
60% of the remaining 30 play strings.

√ The question to be answered is how many do not play strings.
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Making a Table

The table begins with 100 in the orchestra because we know that 60
percent means 60 out of 100 and that the orchestra has more than 100
people.

3. Complete the table.

Number in

Orchestra               Number

Playing Strings

Number

Not Playing

Strings

100 60 40

105 63 42

110 66 44

115

120

125

130

Illustrating the Problem

4. Draw a picture to illustrate the problem and tell how you would use
your picture to solve it. You might draw sets of 10 people and show
which play strings and which do not. You might want to illustrate it
in another way.
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Practice

Use the directions below to answer the following.

Using the Concept of Equivalence

60
100

?
130=

1. What must 100 be multiplied by to get 130? 

2. When 60 is multiplied by that number, the product is  .

3. If  play strings, then 130 to  do not.

          or

40
100

?
130=

4. What must 100 be multiplied by to get 130?

5. When 40 is multiplied by that number, the product is  .

6.  do not play strings.

                      or

Since 40
100  can be simplified to 2

5 ,

2
5  = ?

130

7. What must 5 be multiplied by to get 130? 

8. When 2 is multiplied by that number, the product is  .

9.  do not play strings.
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Finding 40 Percent of 130 Using Multiplication

10. Find the product of 0.40 x 130, or the product of 40
100  x 130, or the

product of 4
10  x 130, or the product of 2

5  x 130. ________________

Choosing Strategies

11. Which of the strategies helps you understand the problem and its

solution best? _____________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

12. Which of the strategies is most efficient for you in terms of your

time and your skills in mathematics? ________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

A pair of jeans has a regular price of $36 but is on sale at 25 percent off. Find
the sale price. Use one of the strategies applied in the problems in the practices
on pages 90-97 to solve this problem. Show your work.

1. The sale price of the jeans would be  .
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Practice

A state is considering increasing its sales tax from 5 percent to 7 percent.
Proponents encourage people to support an increase since it represents just
pennies per dollar spent. Opponents argue against the increase and remind voters
of tax on costly products such as automobiles. How much more sales tax would a
consumer pay on a $25,000 automobile if the increase is approved by voters?

Understanding the Problem

• Proponents are people in favor of an issue.

• Opponents are people opposed to an issue.

• The difference in the tax on $25,000 at 7 percent and 5 percent
must be found.

• A 5 percent tax means the consumer pays 5 cents in tax for each
$1.00 spent on taxable items.

• A 7 percent tax means the consumer pays 7 cents in tax for each
$1.00 spent on taxable items.

Solving the Problem—Using Multi-Steps to Get the Full Picture

1. Find 7 percent of $25,000.

$25,000 x 0.07 = 

                         or

2. What is 100 multiplied by to give 25,000?  When 7 is

multiplied by that same number, what is the result? 

?
?

?
25,000=7

100 x
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3. 25000 x 0.05 = 

             or

4. What is 100 multiplied by to give 25,000?  When 5 is

multiplied by that same number, what is the result? 

5
100

?= ?
25,000=?

5. Subtract the amount of tax at 5 percent from the amount of tax at

7 percent to find the difference. 

This helps the problem solver fully grasp the amount of tax actually paid
under each plan. Some consumers are surprised at the amount of tax on
costly items.

Using a Single Step Strategy

If the proposed increase is to be 2 percent, then the difference will be 2
percent of the $25,000.

6. 0.02 x 25,000 = 

             or

7. 2
100

?
25,000

=

8. The increase in tax on a $25,000 purchase would be  .



Unit 1: Number Sense, Concepts, and Operations 101

Practice

In the 20th century, 18 men held the office of President of the United States, and 11
of them were Republican. Rounded to the nearest whole number, what percent
were Republican?

Understanding the Problem

1. There were  Republicans out of a total of  .

• This information allows us to write a fraction, and we can find
its decimal equivalent.

• If 9 of the presidents had been Republicans, it would have been
9 out of 18, and 9 divided by 18 is 0.50.

• We would then write this decimal as a percent and get 50%. To
write the percent needed to answer the problem, a fraction and
decimal need to be written.

Using a Fraction/Decimal/Percent Strategy

2. The fraction representing the number of Republicans out of the

number of men serving as president would be  .

3. The decimal equivalent for that fraction would be  .

4. The percent equivalent would be  . (Remember to round

to the nearest whole number.)
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Using a Concept of Equivalence

5. Since percent means per 100, we need to know the fraction

equivalent having a denominator of 100 for the fraction 11
18 .

11
18

?
100=

6. What must 18 be multiplied by to get 100? 

11
18 x ?

100=?
?

7. When 11 is multiplied by that same factor, what is the product?

8. ?
100  =  %. (Hint: Use the answer to number 7 above as

the numerator and remember to round it to the nearest whole

number.)

9.  percent of the 18 men serving as President of the

United States during the 20th century were Republicans.
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Practice

The Conservation Minister for New Zealand reported in May, 1999 that stoats
were killing 6 in 10 kiwi chicks each year, leaving about 15,000 chicks. Based on
this information, how many kiwi chicks were there originally?

Understanding the Problem

• A kiwi is a flightless bird found in New Zealand.

• Stoats are in the weasel family.

• For each group of 10 kiwi chicks, 6 were killed by stoats.

• About 15,000 kiwi chicks were left.

• The original number of kiwi chicks is what must be found.

Using a Picture or Table

XXXX

Kiwi Chicks Number

Living*

4

Number Killed

by Stoats

Original

Number

4 + 4 + 4 + 4 = 16

4 + 4 = 8

4 + 4 + 4 = 12

XX 6

6 + 6 + 6 + 6 = 24

6 + 6 = 12

6 + 6 + 6 = 18

10

40

20

30

Living Chicks Killed Chicks

15,000 ???? ????

XXXXXX
XXXXXX

XXXXXX
XXXXXX
XXXXXX

XXXXXX
XXXXXX
XXXXXX
XXXXXX

*The term living is used for the kiwi chicks not killed by stoats. Some of those might not live for
other reasons, but that is not a consideration in this problem.
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You might want to draw a picture here to illustrate the problem.

Solving the Problem

 1. In each group of 10 kiwi chicks,  lived and

 were killed by stoats.

2. If the table continued until we had a total of 15,000 living kiwi

chicks, we would find the original number. Enough groups of 10 are

needed for 4 in each group to make 15,000.

 groups of 10 are needed.

3.  groups of 10 makes a total of

 kiwi chicks.

4. Show what you might do to determine if your answer is reasonable.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

 5. The report stated 6 in 10 were killed by stoats. Does the number

killed compare to the total number as 6 compares to 10? 

If so, your work is reasonable. If not, take another look at your work.
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Using a Concept of Equivalence

If 6 out of 10 kiwi chicks were killed by stoats, then 4 out of 10 lived.

4
10 =

4
10 x 15,000=

15,000
?

6. Since 4 must be multiplied by  to get

15,000, ten must be multiplied by the same factor to get the

denominator that represents the original number of kiwi chicks. That

result is  .

7. 4 chicks out of 10 is equivalent to 15,000 chicks out of

 .

8. The number of kiwi chicks prior to 6 out of 10 being killed by stoats

was  .

9. The number of kiwi chicks killed by stoats was

 .



106 Unit 1 : Number Sense, Concepts, and Operations

Practice

The ratio of boys to girls at Bos Middle School is 5 to 4. The school wants the
same boy-girl ratio for students participating in team sports in the school. The
number of boys involved in team sports is 135. How many girls are needed to
maintain the ratio?

Understanding the Problem

1. Out of 9 students at Bos Middle School, 5 are boys and 4 are girls.

Out of 18 students,  are boys and 8 are girls. Out of 27

students, 15 are boys and  are girls.

• There are 135 boys in team sports.

• For every 5 boys in team sports, 4 girls are needed in team
sports.

• How many girls are needed?

Solving the Problem

2. Show how you might draw a picture or make a table to begin

working on the problem.
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3. If using the concept of equivalence, 5
4 = 135

? , show how you would

find the value of the question mark which represents the number of

girls needed.

The number of girls needed to maintain the ratio is  .

Checking to See If Answer Is Reasonable

4. Explain why you believe your answer is a reasonable and correct

solution to the problem. ____________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

In April, 1999, a hailstorm occurred in Sydney, Australia. A newspaper reported
that damage claims for insured automobiles would total $30 million in
Australian currency. At that time, the American dollar was worth one and
one-half Australian dollars. Find the value of expected claims in American
dollars.

Understanding the problem

• Hail is small masses or pellets of ice which fall during showers
or storms.

• The pellets vary in size.

• The number of pellets and the size of the pellets are both factors
in damage to automobiles as well as other property.

• Claims were expected to amount to $30 million in Australian
currency.

• $1.00 in American currency was the same as $1.50 in Australian
currency at the time.

• The equivalent in American dollars to $30 million in Australian
is to be found.

Solving the problem

1.  $30 million can be written in standard form as

 .
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2. If $1.00 in American money was worth $1.50 in Australian money,

then what amount of American money would be worth $30 million

in Australian money? Using the concept of equivalence, the following

proportion could be written and solved: 1
1.5

?
?= ?

?  Replace the ?? in

the denominator with the correct number.

 
1

1.5 =
(denominator)

3. Solve the problem.

1
1.5 =

4. At the time of the hailstorm, $30 million in Australian money would

have had a value of  in American money.
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Practice

If the ratio of water coverage to land coverage on our planet is approximately 2.4
square miles to 1 square mile, how much of our planet is covered by water if
approximately 57,900,000 square miles are covered by land?

Use a method of your choice to solve this problem. Show your work.

1. Water covers   square miles of our planet.
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the result of an addition

______ 2. the result of a division

______ 3. the result of a multiplication

______ 4. any whole number with only two
factors, 1 and itself

______ 5. a number or expression that
divides exactly another number

______ 6. a special-case ratio in which the
second term is always 100

______ 7. a shorthand method of writing
very large or very small numbers

______ 8. any numeral representing some
part of a whole

______ 9. the quotient of two numbers used
to compare two quantities

______ 10. the use of rounding or other
strategies to determine a
reasonably accurate
approximation

______ 11. a predictable or prescribed
sequence of numbers, objects, etc.

______ 12. a mathematical sentence stating
that two ratios are equal

A. estimation

B. factor

C. fraction

D. pattern
(relationship)

E. percent

F. prime number

G. product

H. proportion

I. quotient

J. ratio

K. scientific notation

L. sum





Unit 2: Measurement

This unit emphasizes how estimation and measuring are used to solve
problems.

Unit Focus

Number Sense, Concepts, and Operations

• Add, subtract, multiply, and divide whole numbers, decimals,
and fractions to solve real-world problems, using appropriate
methods of computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

Measurement

• 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 and
cylinders. (B.1.3.1)

• Construct, interpret, and use scale drawings such as those based
on the number lines and maps to solve real-word problems.
(B.1.3.4)

• Use direct (measured) and indirect (not measured) measures to
compare a given characteristic in either metric or customary
units. (B.2.3.1)

• Solve problems involving units of measure and convert answers
to larger or smaller unit within either the metric or customary
system. (B.2.3.2)

• Solve real-world and mathematical problems involving
estimates of measurements including length, areas, and volume
in either customary or metric system. (B.3.3.1)

• Select appropriate units of measurement. (B.4.3.1)

• Select and use appropriate instruments and techniques to
measure quantities in order to achieve specified degrees of
accuracy in a problem situation. (B.4.3.2)



Algebraic Thinking

• Describe a wide variety of patterns, relationships, and functions
through models, such as manipulatives, tables, expressions, and
equations. (D.1.3.1)

Auto Mechanic

• often works with a
ratchet-and-socket set
with sockets made in
sizes that can differ by
sixteenths of an inch
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Vocabulary

Study the vocabulary words and definitions below.

area (A) ............................................ the inside region of a two-dimensional
figure measured in square units
Example: A rectangle with sides of four
units by six units contains 24 square
units or has an area of 24 square units.

apex .................................................. the highest point of a triangle, cone, or
pyramid; the vertex (corner) opposite a
given base

base (b) ............................................ the line or plane upon which a figure is
thought of as resting

capacity ........................................... the amount of space that can be filled
Example: Both capacity and volume are
used to measure three-dimensional
spaces; however capacity usually refers
to fluids, whereas volume usually refers
to solids.

composite number ........................ any whole number that has more than
two factors
Example: 16 has five factors—1, 2, 4, 8,
and 16.

congruent ........................................ figures or objects that are the same
shape and the same size

cube ................................................. a rectangular prism that has six square
faces

cubic units ...................................... units for measuring volume
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customary units ............................. the units of measure developed in
England and used in the United States
Example: length: inches, feet, yards,
miles; weight: ounces, pounds, tons;
volume: cubic inches, cubic feet, cubic
yards; capacity: fluid ounces, cups,
pints, quarts, gallons

decimal number ............................ any number written with a decimal
point in the number
Example: A decimal number falls
between two whole numbers, such as
1.5 falls between 1 and 2. Decimal
numbers smaller than 1 are sometimes
called decimal fractions, such as
five-tenths is written 0.5.

diameter (d) .................................... a line segment from any
point on the circle passing
through the center to
another point on the circle

estimation ....................................... the use of rounding and/or other
strategies to determine a reasonably
accurate approximation without
calculating an exact answer

face ................................................... one of the plane surfaces bounding a
three-dimensional figure; a side

formula ........................................... a way of expressing a relationship using
variables or symbols that represent
numbers

grid ................................................... a network of evenly spaced, parallel
horizontal and vertical lines

diameter
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height (h) ........................................ a line segment extending from the
vertex or apex (highest point) of a figure
to its base and forming a right angle
with the base
or basal plane

length (l) ......................................... a one-dimensional measure that is the
measurable property of line segments

line segment ................................... a portion of a line that has a
defined beginning and end
Example: The line segment AB is
between point A and B and includes
point A and point B.

metric units .................................... the units of measure developed in
France and used in most of the world;
uses the base 10, like the decimal system
Example: length: millimeters,
centimeters, meters, kilometers; weight:
milligrams, grams, kilograms; volume;
cubic millimeters, cubic centimeters,
cubic meters; capacity: milliliters,
centiliters, liters, kiloliters

mixed number ............................... a number that consists of both a whole
number and a fraction
Example: 1

21  is a mixed number.

parallelogram ................................. a polygon with four
sides and two pairs
of parallel sides

A B

h h
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pattern (relationship) ................... a predictable or prescribed sequence of
numbers, objects, etc.; also called a
relation or relationship; may be described
or presented using manipulatives,
tables, graphics (pictures or drawings),
or algebraic rules (functions)
Example: 2, 5, 8, 11...is a pattern. The next
number in this sequence is three more
than the preceding number. Any
number in this sequence can be
described by the algebraic rule, 3n - 1,
using the set of counting numbers for n.

perimeter (P) .................................. the length of the boundary around a
figure; the distance around a polygon

plane ................................................ an undefined, two-dimensional (no
depth) geometric surface that has no
boundaries specified; a flat surface

plane figure .................................... a two-dimensional figure, with height
and width but no depth

polygon ........................................... a closed plane figure whose sides are
straight lines and do not cross
Example: triangle (3 sides),
quadrilateral (4 sides),
pentagon (5 sides), hexagon (6 sides),
heptagon (7 sides), octagon (8 sides);
concave, convex

polyhedron ..................................... a three-dimensional figure in which all
surfaces are polygons

prism ............................................... a three-dimensional figure
(polyhedron) with congruent,
polygonal bases and lateral faces
that are all parallelograms
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rectangle ......................................... a polygon with four sides
and four right angles

relationship (relation) .................. see pattern

right angle ...................................... an angle whose measure is
exactly 90°

scale model ..................................... a model or drawing based on a ratio of
the dimensions for the model and the
actual object it represents
Example: a map

square units .................................... units for measuring area; the measure of
the amount of an area that covers a
surface

sum .................................................. the result of an addition
Example: In 6 + 8 = 14, 14 is the sum.

table (or chart) ............................... an orderly display of numerical
information in rows and columns

triangle ............................................ a polygon with three sides

vertex ............................................... the common endpoint from
which two rays begin or the
point where two lines
intersect; the point on
a triangle or pyramid
opposite to and farthest
from the base; (plural: vertices); vertices
are named clockwise or counter-
clockwise

vertex

si
de

side
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volume (V) ...................................... the amount of space occupied in three
dimensions and expressed in cubic units
Example: Both capacity and volume are
used to measure empty spaces;
however, capacity usually refers to fluids,
whereas volume usually refers to solids.

weight ............................................. measures that represent the force that
attracts an object to the center of Earth;
in the customary system, the basic unit
of weight is the pound

whole number ............................... any number in the set {0, 1, 2, 3, 4…}

width (w) ........................................ a one-dimensional measure of
something side to side
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Unit 2: Measurement

Introduction

How tall are you? What is your weight? What size jeans do you wear?
What is the circumference of your head? How fast can you walk or run?
How many times does your heart beat each minute when you are at rest?
What is your blood pressure? How many square feet are in the floor of
your classroom? What is the volume of the school’s dumpster? What is the
difference in the weight of a large hamburger patty and a small hamburger
patty at your favorite burger restaurant? How much water do you use
when taking a shower or brushing your teeth? How many kilowatt hours
were used by your family or by our school in a recent month (usually
found on utility bills)?

What is your
blood pressure?

How much water do you use
when brushing your teeth?

What is your weight?

What size jeans do
you wear?

How much water do you
use when taking a
shower?

What is the volume of the
school’s dumpster?
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Lesson One Purpose

• Use direct (measured) and indirect (not measured) measures to
compare a given characteristic in either metric or customary
units. (B.2.3.1)

• Solve problems involving units of measure and convert answers
to a larger or smaller unit within either the metric or customary
system. (B.2.3.2)

• Use concrete and graphic models to derive formulas for finding
area and volume. (B.1.3.1)

• Solve real-world and mathematical problems involving
estimates of measurements including length, area, and volume.
(B.3.3.1)

Measuring

Measuring and using measurements, whether in metric units or
customary units, are part of our daily lives. The more we measure and use
measurements, the better we are at making reasonable estimations of
measurements. This lesson should sharpen your skills in these areas and
increase your awareness of how frequently measurement is used in our
daily lives.
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Practice

Complete the following on measuring length using linear units.

1. Use a ruler to draw a line segment 6 inches long. Place tick marks
on your line segment to indicate 0, 1, 2, 3, 4, 5, and 6 inches. Add
shorter tick marks to show 1

2 , 1
21 , 1

22 , 1
23 , 1

24 , and 1
25  inches.

Look at the ruler you are using and determine the fractional part of
an inch indicated by the shortest tick mark. Most rulers include
marks for 1

16  inch.

2. Use a metric ruler to draw a line segment 6 centimeters long. Place
tick marks on your line segment to indicate 0, 1, 2, 3, 4, 5, and 6
centimeters. Look at the ruler you are using and determine the
fractional part of a centimeter indicated by the shortest tick mark.
Most rulers include marks for 1

10  centimeter, which is the same as 1
millimeter.
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Practice

Estimation is important in the study of measurement. Complete the table below
to provide estimates in inches and feet or centimeters and meters for each item.
After completing the column for estimates, use a ruler, tape measure, or meter
stick to measure and complete that column. Compare your estimates with your
actual measures and summarize your strengths and weaknesses.

Object
Estimate in

Inches / Feet

Estimate in

Centimeters / Meters

Actual

Measurement

length of
paperclip

length of
pencil

length of
car key

height of
doorway

diameter
of a
penny

diagonal
of a TV
screen

thickness
of a
book

Actual

Measurement

1. Summary of my strengths and weaknesses in estimating measures
are as follows:

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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2. For each measure in the table, list an item having that approximate
length.

Measure

1 centimeter

10 centimeters

100 centimeters

2 meters

1 inch

12 inches

1 yard

your choice

Item

3. It is sometimes helpful to use known lengths of some part of your
body as a basis for estimates. Use rulers, meter sticks, or tape
measures to complete the following.

Body Part(s) Actual Measure in

Centimeters / Meters

arm span (as far as you can reach
fingertip to fingertip)

height

length of longest finger

length of shortest finger

circumference of head

distance from chin when centered over
body to fingertip when arm is
outstretched

length of foot with shoe removed

Actual Measure

in Inches / Feet
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Practice

Complete the following on measuring area using square units.

1. Use a large sheet of paper or a large brown paper bag from a grocery
store to draw a square measuring 12 inches on each side. Draw
another square measuring 1 inch on each side. You now have a
model for 1 square foot and for 1 square inch. Cut out each of your
squares to use in the next practice.

2.  square inches would be needed to cover 1 square foot.

3. The area of your desktop is approximately  square

 .

4. The area of the floor of your classroom is approximately

 square  .

5. The area of the palm of your hand is approximately 

square  .

6. Since a yard is 3 feet long, a square yard would need to be a square

measuring 3 feet on each side. It would take  square

feet to cover 1 square yard.

7. If you were ordering carpet for your classroom, approximately how

many square yards would be needed? 
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Practice

Complete the following on measuring volume using cubic units.

1. Use your square inch from the previous practice to make five
additional copies. Arrange them in one of the following patterns or
a similar one. Tape the square units together and fold your pattern
to make a cubic inch or a three-dimensional figure with six faces.
You may do the same for a cubic centimeter if you choose.

or or or

See example below of how to make a cubic inch.

step 1 step 2 step 3 step 4

2. Use your square foot from the previous practice to make five
additional copies. Cut them out and tape the six together to form a
model of a cubic foot. The formula for volume of a cube is
commonly listed as V = S3 or volume of a cube equals side times
side times side. How many cubic inches would it take to fill your
cubic foot?

_________________________________________________________
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3. Estimate the number of cubic feet in your classroom. 

How might you check your estimate?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

4. The number of cubic units in a freezer or refrigerator is important
information when considering a purchase of one. Estimate the
number of cubic feet in the refrigerator or freezer in your home.

_________________________________________________________
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Practice

Complete the following on measuring capacity using liquid measurements.
Use a standard measuring cup, a typical drinking glass, an empty 2-liter soft
drink bottle, an empty 1-gallon milk bottle, an empty milk container from the
school cafeteria, an empty juice container from the school cafeteria to complete the
following.

1. A typical drinking glass will fill a standard measuring cup

approximately  time(s).

2. A typical 2-liter soft drink bottle will fill a standard measuring cup

approximately  time(s).

3. A typical 1-gallon milk bottle will fill a standard measuring cup

approximately  time(s).

4. A typical carton of milk sold to students in the school cafeteria will

fill a standard measuring cup approximately  time(s).

5. A typical carton of juice sold to students in the school cafeteria will

fill a standard measuring cup approximately  time(s).
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Practice

Answer the following on measuring weight.

1. Find labels on five or more items in your home that list weight in
ounces or grams. List each item and its weight.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

2. Find labels on five or more items in your home that list weight in
pounds or kilograms. List each item and its weight.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Use the list below to write the correct term for each definition on the line provided.

area diameter metric units
capacity estimation square units
cube formula table
cubic units length volume
customary units line segment weight

____________________ 1. the units of measure developed in France
and used in most of the world; uses the
base 10, like the decimal system

____________________ 2. the units of measure developed in England
and used in the United States

____________________ 3. a portion of a line that has a defined
beginning and end

____________________ 4. a one-dimensional measure that is the
measurable property of line segments

____________________ 5. the inside region of a two-dimensional
figure measured in square units

____________________ 6. a line segment from any point on the circle
passing through the center to another point
on the circle

____________________ 7. units for measuring area

____________________ 8. the amount of space occupied in three
dimensions and expressed in cubic units;
usually refers to solids

____________________ 9. units for measuring volume
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____________________ 10. the amount of space that can be filled;
usually refers to fluids

____________________ 11. measures that represent the force that
attracts an object to the center of Earth

____________________ 12. the use of rounding and/or other strategies
to determine a reasonably accurate
approximation without calculating an exact
answer

____________________ 13. a way of expressing a relationship using
variables or symbols that represent
numbers

____________________ 14. a rectangular prism that has six square
faces

____________________ 15. an orderly display of numerical
information in rows and columns
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Lesson Two Purpose

• 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
and cylinders. (B.1.3.1)

Making Connections

Seeing relationships or patterns can enable us to make many connections
in mathematics and build upon what we know. In this lesson, you will use
your knowledge of rectangles to learn about parallelograms and
triangles. You will use knowledge of area as you find surface area and
volume.
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Practice

Complete the following activity on measuring area and perimeter. Use 24
square tiles or 24 squares of paper and grid paper (on the following page) to
arrange and form each rectangle listed in the table below. The width is provided
each time. Determine the length that results when 24 tiles are arranged to form a
rectangle of the specified width.

For example: If the width is 1 unit, there will be one row of tiles with 24
tiles in the row. The area would be 24 square units since 24 tiles were used
to cover the area of the rectangle. The perimeter would be 50 units since
perimeter represents the sum of the lengths of all sides.

1. Use your tiles or paper squares to form each rectangle.

2. Sketch each rectangle on a sheet of grid paper and indicate the
dimensions.

3. Complete the following table.

Width of

Rectangle

1 unit

2 units

3 units

4 units

Length of

Rectangle

Area of

Rectangle

Perimeter of

Rectangle

24 units 24 square units

24 square units

24 square units

24 square units

50 units

4. Describe the relationship between the dimensions of the rectangle
(the length and width) and the area of the rectangle.

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Complete the following activity using area and perimeter. Use square tiles or
squares of paper and grid paper to make each rectangle listed in the table below.
Each rectangle you will make should have a perimeter of 24 units. Find the area
of each.

1. Use your tiles or paper squares to form each rectangle.

2. Sketch each rectangle on a sheet of grid paper and indicate the
dimensions.

3. Complete the table.

Width of

Rectangle

in Units

1 unit

2 units

3 units

4 units

5 units

6 units

Length of

Rectangle

in Units

Area of

Rectangle

in Square Units

Perimeter of

Rectangle

in Units

11 units 24 units

24 units

24 units

24 units

24 units

24 units

11 square units

4. Describe the relationship between the dimensions of the rectangle
(the length and width) and the perimeter of the rectangle.

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Complete the following on parallelograms.

figure 1 figure 2 figure 3

right
angle

cu
t h

er
e

length (l) base (b)

w
id

th
 (

w
)

h
e
ig

h
t 
(h

)

move triangle here

1. In figure 1, a triangle has been drawn in one end of the rectangle. On
a separate sheet of paper, trace figure 1.

2. Cut out the rectangle from your tracing of figure 1. Now cut out the
triangle and place it at the opposite end of your original rectangle as
shown in figure 2 above.

Note that the original area of the rectangle is preserved. The area has
not changed. One part was simply moved to the opposite end which
changed the shape but not the area.

3. Describe the relationship between the length and width of the
original rectangle and the base and height of the newly formed
parallelogram.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Complete the following activity on parallelograms. Note that in each of the
following parallelograms (a rectangle is also a parallelogram), a diagonal line has
been drawn, dividing the shape into two congruent triangles. In figure 2, the
base (b) and height (h) of a triangle are indicated through the use of dotted lines.
Use a similar system to show the base and height of one triangle in each of the
other parallelograms. You may wish to draw the figures first on grid paper and
then cut out the shapes to better “see” the relationships.

figure 1 figure 2 figure 3

b

h

1. Describe the relationship between two congruent triangles and a
parallelogram and the relationship between the area of a triangle
and a parallelogram where bases and heights are the same
measures.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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2. The formula for the area of a rectangle is commonly listed as A = lw:
area (A) equals length (l) times width (w). Sketch a rectangle on grid
paper on the following page and explain why this formula will
provide the area.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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3. The formula for the area of a parallelogram is commonly listed as
A = bh: area (A) equals base (b) times height (h). Sketch a
non-rectangular parallelogram on grid paper on the following page
and explain why this formula will provide the area.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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4. The formula for area of a triangle is commonly listed as A = 1
2  bh.

Sketch a triangle on grid paper on the previous page and explain
why this formula will provide the area.

 (Remember: b = base; h = height.)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Complete the following activity on measuring surface, area, and volume.

1. Arrange 24 unit cubes into rectangular prisms having the
lengths and widths shown in the table below and
indicate the height for each prism. The volume should
be 24 cubic units each time.

2. Determine the number of square units required to
cover the surface of the prism and include it in the
table.

Length of

Prism

1 unit

1 unit

1 unit

1 unit

2 units

2 units

Width of

Prism
Height of

Prism

Volume of

Prism

98
square
units

Surface Area

of a Prism

24 units

12 units

8 units

6 units

6 units

4 units

1 unit 24 cubic units

24 cubic units

24 cubic units

24 cubic units

24 cubic units

24 cubic units

1 24

3. Describe the relationship between the dimensions of the prism
(length, width, and height) and the volume of the prism.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

one cubic unit

volume

six square
units each

surface area
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4. The formula commonly listed for the volume of a rectangular prism
is V = lwh. Explain why this formula will provide the volume for
each of the rectangular prisms you built.

 (Remember: l = length; w = width; h = height.)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

5. Each face of a rectangular prism is a rectangle. It has six faces. If the
prism is a cube, all of the faces are congruent squares. If the prism is
not a cube, like a shoebox, the rectangular top and bottom are
congruent as are the front and back, and the
two ends. Explain how this could be helpful
in determining the surface area of a
rectangular prism.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

SHOES
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6. The formula commonly listed for the surface area of a rectangular
prism is S.A. = 2(lw) + 2(lh) + 2(wh). Explain why this formula will
find the surface area of a rectangular prism.

 (Remember: l = length; w = width; h = height.)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a polygon with four sides and four
right angles

______ 2. a polygon with four sides and two
pairs of parallel sides

______ 3. a polygon with three sides

______ 4. the length of the boundary around a
figure

______ 5. the result of an addition

______ 6. the line or plane upon which a figure
is thought of as resting

______ 7. a line segment extending from the
vertex or apex (highest point) of a
figure to its base and forming a right
angle with the base or basal plane

______ 8. figures or objects that are the same
shape and the same size

______ 9. a three-dimensional figure
(polyhedron) with congruent,
polygonal bases and lateral faces that
are all parallelograms

______ 10. one of the plane surfaces bounding a
three-dimensional figure; a side

______ 11. a network of evenly spaced, parallel
horizontal and vertical lines

______ 12. a predictable or prescribed sequence
of numbers, objects, etc.

______ 13. a one-dimensional measure of
something side to side

A. base

B. congruent

C. face

D. grid

E. height

F. parallelogram

G. pattern
(relationship)

H. perimeter

I. prism

J. rectangle

K. sum

L. triangle

M. width
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Lesson Three Purpose

• Construct, interpret, and use scale drawings such as those based
on number lines and maps to solve real-world problems.
(B.1.3.4)

• Solve real-world and mathematical problems involving
estimates of measurements including length, perimeter, and
area in either customary or metric units. (B.3.3.1)

• Select and use appropriate instruments and techniques to
measure quantities in order to achieve specified degrees of
accuracy in a problem situation. (B.4.3.2)

• Select appropriate units of measurement. (B.4.3.1)

Scale Drawings

Scale drawings are frequently used in plans for
homes, buildings, and subdivisions as well as maps.
Sometimes it is necessary for us to construct scale
models, but we more frequently use scale drawings.
In this lesson, we will explore scale drawings.
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Practice

Use the scale drawing of the apartment shown below to answer the following
questions.

doorcloset 12.5’ x 2.5’ pantry 12.5’ x 2.5’

bedroom 1 12.5’ x 10’ kitchen 12.5’ x 10’

bathroom
 10’ x 5’

living room
and

dining room
combined

12.5’ x 22.5’

bathroom
 10’ x 5’

bedroom 2 12.5’ x 10’

closet 12.5’ x 2.5’

cl
os

et
2.

5’
 x

 5
’

cl
os

et
2.

5’
 x

 5
’

= 5’1”

1. Determine the number of each of the following in the apartment:

bedrooms 

closets 

bathrooms 

2. Give the dimensions of each of the following in the apartment:

living and dining room 

bedroom 1 
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3. Find the area of each of the following in the apartment:

living and dining room  square feet

kitchen  square feet

bedroom 2 excluding the closet  square feet

4. Using the scale provided, determine the total area in square feet of

the apartment. ____________________________________________
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Practice

Construct a scale drawing of your classroom. Choose a convenient scale using
customary or metric units and clearly show your scale on the drawing. You
will need to carefully measure the room before you begin your drawing.
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Practice

Use the following maps of Iowa and Nebraska to answer the statements that
follow.

C
e
d
a
r

R
a
p
id

s

D
a
v
e
n
p
o
rt

D
e
s
 M

o
in

e
s

S
io

u
x
 C

it
y

IO
W

A

C
h
e
ro

k
e
e

W
a
v
e
rl
y

W
a
te

rl
o
o

3

7
5

3

miles

0 28.3

3
5

3
5

8
0

8
03

8
0

2
9

U.S. highway

citystate highway

key

interstate highway
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N
o
rth

 P
la

tte

O
m

a
h
a

L
in

c
o
ln

N
E

B
R

A
S

K
A

8
0

8
0

V
a
le

n
tin

e

8
3

miles

0 78.0

U.S. highway

citystate highway

key

interstate highway
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1. A quick glimpse at the two maps without considering the scale might

cause the viewer to believe that the area of Iowa is 

(greater, less) than the area of Nebraska.

2. The scale on the Iowa map shows a fairly short unit representing 28.3

miles, and the length of that fairly short unit is  inch.

3. The northern border of Iowa measures approximately 

inches, which is the same as  half-inches. If this is

multiplied by 28.3, the approximate length of the northern border of

Iowa in miles is found, and it is  miles.

4. A quick estimate of the length of the northern border of Iowa could

be found by finding the product of 9 and 30, which is 

miles.

5. The length of the southern border is approximately 

inches while the length of the widest part midway between the

northern and southern borders is approximately 5.5 inches long.

6. If the average or typical distance from the western border to the

eastern border of Iowa is approximately 4.7 inches on the map, which

is the same as  half-inches, then the actual distance is

approximately  miles.
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7. The width of the state might be found by measuring from the

northern border to the southern border. This measurement is

 inches. This appears to be about the same when

measuring along the western border as well as the eastern border or

midway between them.

8. The width in miles of Iowa would be approximately 

miles.

9.  To find the approximate area of Iowa, the typical length can be

multiplied by the typical width, and the result is  square

miles.

10. A reference source reports the actual area of Iowa is 56,290 square

miles. The approximation found using the scale drawing

 (is, is not) reasonably accurate if used as an estimate.

11. The scale for the map of Nebraska is 1 inch =  miles.

(You will note that the scale for this map is different from the scale for

the map of Iowa.)
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12. Determine the approximate area in square miles for the state of

Nebraska. 

Show and explain all work.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

13. The actual area of Nebraska is reported as 77,355 square miles. State

whether or not your estimate is reasonable. If it is not, how might you

improve your strategies to arrive at a more reasonable estimate?

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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14. Valentine and North Platte are towns on U.S. Highway 83 running

north and south near the center of Nebraska. Determine the

approximate distance in miles between these two towns.

_________________________________________________________

_________________________________________________________

15. Cherokee and Waverly are towns on State Highway 3 running east

and west in the northern part of Iowa. Determine the approximate

distance in miles between these two towns.

_________________________________________________________

_________________________________________________________
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Lesson Four Purpose

• Add, subtract, multiply, and divide whole numbers, decimals,
and fractions to solve real-world problems, using appropriate
methods of computing such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

• 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 and
cylinders. (B.1.3.1)

• Solve real-world and mathematical problems involving
estimates of measurements including length, perimeter, and
area in either customary or metric units. (B.3.3.1)

• Describe a wide variety of patterns, relationships, and functions
through models, such as manipulatives, tables, expressions, and
equations. (D.1.3.1.)

Solving Problems through Measurement

In the real world, we encounter problems that are fairly routine and some
that are non-routine. You will be given some problems that can be
considered fairly routine to solve on page 160 of this lesson and some that
are more non-routine on pages 161-165. You’ll be asked which you
enjoyed more and why at the end of the lesson.
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Practice

Find the area and perimeter for each of the following polygons.

5 units

2
 u

n
it
s

2.
5 

un
its

4 units

3 units3 
un

its

2
 u

n
it
s

9 units

4 units
6 units

1. 2.

2 units

2
 u

n
it
s

7 units

3
 u

n
it
s

3. 4.

5.

3
 u

n
it
s

area

perimeter

area

perimeter

area

perimeter area

perimeter

area

perimeter

right angle =

              Area Key
square: A = s x s or s2 A = area
rectangle: A = lw b = base
parallelogram: A = bh h = height
triangle: A = 1/w bh l = length

s = side
w = width
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Practice

Solve each of the following problems. Show all work.

1. A rectangle has an area of 30 square units and its dimensions are
whole numbers. On the grid paper below, sketch at least three such
rectangles and show the dimensions of each.

2. A rectangle has an area of 30 square units and one of its dimensions
is a whole number, and the other is a decimal number or mixed
number. On the grid paper above, sketch at least one such rectangle
and show the dimensions.

3. A rectangle has a perimeter of 48 units and its length is twice its
width. On the grid paper above, sketch this rectangle and show the
dimensions.
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4. A hole that is 1.5 feet
wide, 2.5 feet long,
and 0.5 feet deep
required one-half
hour of digging. At
this rate, how long
would it take to dig
a hole 3.0 feet wide, 5.0 feet long, and 1.0 feet deep. (The answer is
NOT one hour!) Remember to show all work in solving this
problem.

_________________________________________________________

5. A square having a side measure of 10 units was cut along its
horizontal line of symmetry, and the result was two congruent
rectangles. Using grid paper, sketch the original square and the two
resulting rectangles. Find the total perimeter of the two rectangles.

_________________________________________________________

1.5 feet

2.
5 

fe
et

.5 feet

1.0 feet 3.0 feet

5.
0 

fe
et
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6. The volume of a cube is 125 cubic units. Find the dimensions of the
cube and its surface area. Explain your work.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

7. A parallelogram that is not a rectangle has an area of 20 square units
and its base and height are whole numbers. On the grid paper
below, sketch at least two such parallelograms and show the
dimensions of each.
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8. A right triangle has an area of 12 square units, and its base and
height are whole numbers. On the grid paper below, sketch at least
two such right triangles and show the dimensions of each.

9. The dimensions of a rectangle are the smallest two consecutive
composite numbers (whole numbers that have more than two
factors). Find the perimeter and area of the rectangle.

_________________________________________________________

_________________________________________________________
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10. A two-car garage has an area of 400 square feet and its dimensions
can be expressed in whole numbers. Consider the possible
dimensions listed in the following table that would produce an area
of 400 square feet. Choose the one that you think is most reasonable
for a two-car garage and explain your reasoning.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

1 foot 400 feet 400 square feet

2 feet 200 feet 400 square feet

4 feet 100 feet 400 square feet

5 feet 80 feet 400 square feet

8 feet 50 feet 400 square feet

10 feet 40 feet 400 square feet

16 feet 25 feet 400 square feet

20 feet 20 feet 400 square feet

25 feet 16 feet 400 square feet

40 feet 10 feet 400 square feet

50 feet 8 feet 400 square feet

80 feet 5 feet 400 square feet

100 feet 4 feet 400 square feet

200 feet 2 feet 400 square feet

400 feet 1 foot 400 square feet

WidthLength Area
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a model or drawing based on a
ratio of the dimensions for the
model and the actual object it
represents

______ 2. any number in the set {0, 1, 2, 3,
4…}

______ 3. any number written with a
decimal point in the number

______ 4. a number that consists of both a
whole number and a fraction

______ 5. any whole number that has
more than two factors

______ 6. a closed plane figure whose
sides are straight lines and do
not cross

A. composite number

B. decimal number

C. mixed number

D. polygon

E. scale model

F. whole number
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Practice

Use the list below to write the correct term for each definition on the line provided.

area formula square units
cubic units length triangle
customary units metric units volume
diameter perimeter weight
estimation rectangle

____________________ 1. the use of rounding and/or other strategies
to determine a reasonably accurate
approximation without calculating an exact
answer

____________________ 2. units for measuring volume

____________________ 3. the length of the boundary around a figure

____________________ 4. units for measuring area

____________________ 5. a polygon with four sides and four right
angles

____________________ 6. a polygon with three sides

____________________ 7. a way of expressing a relationship using
variables or symbols that represent numbers

____________________ 8. the units of measure developed in France
and used in most of the world; uses the base
10, like the decimal system

____________________ 9. the units of measure developed in England
and used in the United States



168 Unit 2: Measurement

____________________ 10. measures that represent the force that
attracts an object to the center of Earth

____________________ 11. a line segment from any point on the circle
passing through the center to another point
on the circle

____________________ 12. a one-dimensional measure that is the
measurable property of line segments

____________________ 13. the amount of space occupied in three
dimensions and expressed in cubic units;
usually refers to solids

____________________ 14. the inside region of a two-dimensional
figure measured in square units
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This unit emphasizes how models are used to sort, classify, make
conjectures, and test geometric properties and relationships to solve
problems.

Unit Focus

Number Sense, Concepts, and Operations

• Select the appropriate operation to solve problems
involving ratios and proportions. (A.3.3.2)

• Add, subtract, multiply, and divide whole numbers and
decimals, to solve real-world problems, using
appropriate methods of computing, such as mental
mathematics, paper and pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results and to check
the reasonableness of results. (A.4.3.1)

Measurement

• Use concrete and graphic models to derive formulas for
finding perimeter, area, and volume. (B.1.3.1)

• Use concrete and graphic models to derive formulas for
finding angle measures. (B.1.3.2)

• Understand and describe how the change of a figure in
such dimensions as length, width, or radius affects its
other measurements such as perimeter and area. (B.1.3.3)

• Use direct (measured) and indirect (not measured) to
compare a given characteristic in customary units.
(B.2.3.1)



Geometry and Spatial Relations

• Understand the basic properties of, and relationships
pertaining to, geometric shapes in two dimensions.
(C.1.3.1)

• Understand the geometric concepts of symmetry,
reflections, congruency, similarity, perpendicularity,
parallelism, and transformations, including flips, slides,
turns, and enlargements. (C.2.3.1)

• Represent and apply geometric properties and
relationships to solve real-world and mathematical
problems. (C.3.3.1)

• Identify and plot ordered pairs of a rectangular
coordinate system (graph). (C.3.3.2)

Algebraic Thinking

• Describe relationships through expressions and
equations. (D.1.3.1)

• Create and interpret tables, equations, and verbal
descriptions to explain cause-and-effect relationships.
(D.1.3.2)

• Represent problems with algebraic expressions and
equations. (D.2.3.1)

Farmer

• stores animal feed
in a tower silo
shaped like a
cylinder

• determines the
amount of feed that
can be stored in a
silo
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Vocabulary

Study the vocabulary words and definitions below.

apex .................................................. the highest point of a triangle, cone, or
pyramid; the vertex (corner) opposite a
given base

acute angle ...................................... an angle with a measure of
less than 90°

acute triangle ................................. a triangle with three acute
angles

angle ................................................ the shape made by two rays extending
from a common endpoint,
the vertex; measures of
angles are described
in degrees (°)

area (A) ............................................ the inside region of a two-dimensional
figure measured in square units
Example: A rectangle with sides of four
units by six units contains 24 square
units or has an area of 24 square units.

axes (of a graph) ............................ the horizontal and vertical number lines
used in a rectangular graph or
coordinate grid system as a fixed
reference for determining the position of
a point; (singular: axis)

base (b) ............................................ the line or plane upon which a figure is
thought of as resting

center of a circle ............................ the point from which all points on the
circle are the same distance

vertex

si
de

side
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chart ................................................. see table

circle ................................................ the set of all points in a
plane that are all the same
distance from a given point
called the center

circumference (C) .......................... the perimeter of a circle; the distance
around a circle

congruent ........................................ figures or objects that are the same
shape and the same size

coordinate grid or system ............ network of evenly spaced, parallel
horizontal and vertical lines especially
designed for locating points, displaying
data, or drawing maps

coordinates ..................................... numbers that correspond to points on a
graph in the form (x, y)

corresponding angles and sides .. the matching angles and sides in similar
figures

degree (°) ......................................... common unit used in measuring angles

diameter (d) .................................... a line segment from any point
on the circle passing through
the center to another point
on the circle

difference ........................................ the result of a subtraction
Example: In 16 - 9 = 7, 7 is the difference.

equilateral triangle ....................... a triangle with three
congruent sides

diameter

circumference
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flip ................................................... a transformation that produces
the mirror image of a
geometric figure; also
called a reflection

grid ................................................... a network of evenly spaced, parallel
horizontal and vertical lines

height (h) ......................................... a line segment
extending from
the vertex or
apex (highest point) of a figure to its base
and forming a right angle with the base
or basal plane

hexagon ........................................... a polygon with six sides

intersection ..................................... the point at which two lines meet

isosceles triangle ........................... a triangle with at least two
congruent sides and two
congruent angles

length (l) ......................................... a one-dimensional measure that is the
measurable property of line segments

line ................................................... a straight line that is
endless in length

line of symmetry ........................... a line that divides a figure into two
congruent halves that are mirror images
of each other

line segment ................................... a portion of a line that has a
defined beginning and end
Example: The line segment AB is between
point A and point B and includes point A
and point B.

A B

A B

h h
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number line .................................... a line on which numbers can be written
or visualized

obtuse angle ................................... the angle with a
measure of more than
90° but less than 180°

obtuse triangle ............................... a triangle with one
obtuse angle

octagon ............................................ a polygon with eight sides

ordered pairs .................................. the location of a single point on a
rectangular coordinate system where the
digits represent the position relative to
the x-axis and y-axis
Example: (x, y) or (3, 4)

origin ............................................... the intersection of the x-axis and y-axis
in a coordinate plane, described by the
ordered pair (0, 0)

parallel ............................................ being an equal distance at every point so
as to never intersect

parallel lines .................................. two lines in the same
plane that never
meet; also, lines with
equal slopes

parallelogram ................................. a polygon with four
sides and two pairs
of parallel sides

pentagon ......................................... a polygon with five sides
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perimeter (P) .................................. the length of the boundary around a
figure; the distance around a polygon

perpendicular ................................ forming a right angle

perpendicular lines ....................... two lines that intersect to
form right angles

point ................................................ a location in space that has no length or
width

polygon ........................................... a closed plane figure whose sides are
straight lines and do not cross
Example: triangle (3 sides), quadrilateral
(4 sides), pentagon (5 sides),
hexagon (6 sides), heptagon (7 sides),
octagon (8 sides); concave, convex

prism ............................................... a three-dimensional figure
(polyhedron) with congruent,
polygonal bases and lateral
faces that are all parallelograms

product ............................................ the result of a multiplication
Example: In 6 x 8 = 48, 48 is the product.

proportion ...................................... a mathematical sentence stating that two
ratios are equal
Example: The ratio of 1 to 4 equals
25 to 100, that is 1

4
25

100= .

protractor ........................................ an instrument used for
measuring and drawing
angles
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quadrant ......................................... any of four regions formed by the axes
in a rectangular coordinate system

quadrilateral .................................. polygon with four sides
Example: square, parallelogram,
trapezoid, rectangle, concave
quadrilateral, convex quadrilateral

quotient ........................................... the result of a division
Example: In 42 ÷ 7 = 6, 6 is the quotient.

radius (r) ......................................... a line segment extending
from the center of a circle or
sphere to a point on the
circle or sphere

ratio .................................................. the quotient of two numbers used to
compare two quantities
Example: The ratio of 3 to 4 is 3

4  .

ray .................................................... a portion of a line that
begins at a point and goes
on forever in one direction

rectangle ......................................... a polygon with four sides
and four right angles

reflection ......................................... see flip

reflectional symmetry .................. when a figure has at least one line which
splits the image in half, such that each
half is the mirror image or reflection of
the other; also called line symmetry or
mirror symmetry

diameter

radius
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right angle ...................................... an angle whose measure is
exactly 90°

right triangle .................................. a triangle with one
right angle

rotation ............................................ a transformation of a figure
by turning it about a center
point or axis; also called a
turn
Example: The amount of
rotation is usually expressed
in the number of degrees, such as a 90°
rotation.

rotational symmetry ..................... when a figure can be turned less than
360 degrees about its center point to a
position that appears the same as the
original position; also called turn
symmetry

scale factor ...................................... the ratio between the lengths of
corresponding sides of two similar
figures

scalene triangle .............................. a triangle with no congruent
sides

side ................................................... the edge of a geometric figure
Example: A triangle has three sides.

similar figures ............................... figures that have the same shape but not
necessarily the same size

slide ................................................. to move along in constant contact with
the surface in a vertical, horizontal,
or diagonal direction; also
called a translation

fixed point
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square .............................................. a polygon with four sides the
same length and four right
angles

square units .................................... units for measuring area; the measure of
the amount of area that covers a surface

sum .................................................. the result of an addition
Example: In 6 + 8 = 14, 14 is the sum.

symmetry ........................................ when a line can be drawn through the
center of a figure such that the two
halves are congruent

table (or chart) ............................... an orderly display of numerical
information in rows and columns

translation ...................................... see slide

translational symmetry ................ when a figure can slide on a plane (or
flat surface) without turning or flipping
and with opposite sides staying
congruent

trapezoid ......................................... a polygon with four
sides and exactly one
pair of parallel sides

triangle ............................................ a polygon with three sides; the sum of
the measures of the angles is 180
degrees

turn .................................................. see rotation

units (of length) ............................. measurement in inches, feet, yards, and
miles



Unit 3: Geometry 179

vertex ............................................... the common endpoint from
which two rays begin or
the point where two
lines intersect; the
point on a triangle or
pyramid opposite to and farthest from
the base; (plural: vertices); vertices are
named clockwise or counter-clockwise

volume (V) ...................................... the amount of space occupied in three
dimensions and expressed in cubic units
Example: Both capacity and volume are
used to measure empty spaces;
however, capacity usually refers to fluids,
whereas volume usually refers to solids.

width (w) ........................................ a one-dimensional measure of
something side to side

x-axis ................................................ the horizontal ( ) axis on a coordinate
plane

x-coordinate ................................... the first number of an ordered pair

y-axis ................................................ the vertical (  ) axis on a coordinate
plane

y-coordinate ................................... the second number of an ordered pair

vertex

si
de

side
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Unit 3: Geometry

Introduction

At Bos Middle School, one week was set
aside for students to be the “Teacher for
a Day.” Geometry was chosen by the
students to be the area of study during
the week. Students organized and
submitted lessons as part of their
application to be the “Teacher for a
Day.“

Before you begin work on the lessons the students prepared, go to page
240, “Understanding Symmetry.” This provides information on a lesson
you are to prepare to share with your class. Look for examples in the
world around you for the next few days to use in your lesson.

Geometry provides opportunities to draw and build
models, to sort and classify, to conjecture and test, and

to improve spatial visualization and reasoning
skills. It can increase our appreciation of the
physical world and our ability to function in

it. Enjoy the lessons prepared for you and the
one you will prepare for others.

Teacher

for a Day
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Lesson One Purpose

• Add and multiply whole numbers and decimals to solve
problems, using appropriate methods of computing, such
as mental mathematics, paper and pencil, and calculator.
(A.3.3.3)

• Represent problems with algebraic expressions and
equations. (D.2.3.1)

• Use concrete and graphic models to derive formulas for
finding area, perimeter, and volume. (B.1.3.1)

• Understand the basic properties of, and relationships
pertaining to, geometric shapes. (C.1.3.1)

• Understand the geometric concepts of reflections,
congruency, perpendicularity, parallelism, and symmetry.
(C.2.3.1)

• Identify and plot ordered pairs in a rectangular
coordinate system (graph). (C.3.3.2)

Geometric Properties

Penny’s challenge was to demonstrate as
many geometric properties as possible
using a rectangle. She made a series of
conjectures (statements of opinions or
educated guesses) and tested each one.
But first she reviewed what she knew
about a coordinate grid or system and
geometric figures.

Penny knew that the grid on the following page is called
a coordinate grid or system. It has a horizontal ( )
number line (x-axis) and a vertical ( ) number line
(y-axis). She also knew that these two number lines or
axes of a graph intersect or meet at point zero (0) or the
origin. The coordinates at the intersection of the origin
are 0, 0. The axes form four regions or quadrants.
However, the origin and the x- and y-axis are not in any
quadrant.

-5 -4 -3 -2 -1

0

1 2 3 4 5
-1

-2

-3

-4

-5

1

2

3

4

5

origin

vertical number line
(y-axis)

horizontal number line
(x-axis)
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-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

-4

-5

1

2

3

4

5

vertical number line
(y-axis)

horizontal number line
(x-axis)

origin

SECOND QUADRANT FIRST QUADRANT

THIRD QUADRANT FOURTH QUADRANT

coordinate grid or system

Penny remembered that to place ordered pairs or coordinates, such
as (5, 4) on a coordinate system, she had to do the following.

• start at the origin (0, 0) of the grid

• locate the first number of the ordered pair or the 
x-coordinate on the x-axis ( )

• then move parallel to the y-axis and locate the second
number of the ordered pair or the y-coordinate on the
y-axis ( ) and draw a dot

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

-4

-5

1

2

3

4

5

(5, 4)
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Here are the figures that Penny drew.

convex

quadrilateral

trapezoid

parallelogram

rectangle square

hexagonpentagon

prism

parallel lines

perpendicular lines

the tally marks
(–) show
congruent or
same size
sides

right angle of
90 degrees (°)

octagon

concave

quadrilateral
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Practice

Use Penny’s figures on the previous page, the illustration below and the
vocabulary words on pages 171-179 to test each of Penny’s conjectures.
Write True if the conjecture is correct. Write False if the conjecture is not
correct.

__________ 1. A rectangle is a four-sided polygon and is also a
quadrilateral.

__________ 2. Opposite sides in a rectangle are congruent and
perpendicular. A rectangle is also a parallelogram.

__________ 3. Adjacent sides are perpendicular in a rectangle and all
angles are right angles. (Adjacent means next to each
other.)

__________ 4. A rectangle can be a square but all rectangles are not
squares.

__________ 5. On the illustration below, if two of the vertices of a
parallelogram are at (0, 0) and (5, 0) or at (-2, 3) and (3,
3), the side determined by those vertices would have a
length of 5 units. (Vertices is plural for vertex.)

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

-4

-5

2

4

5

3

1
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__________ 6. On the illustration below, point A is at (3, 2) and point B
is at (8, 2). Points A and B are connected. The line
segment is 8 units long.

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

1

2

3

6 7 8

A B

__________ 7. If line segment AB above is the length of a rectangle, the
sides representing the width must be perpendicular to
line segment AB.

__________ 8. If the two vertices for the length of the rectangle below
are located at (3, 2) and (8, 2) (as in number 6) and the
width is three units, there are two choices for the other
two vertices. They are (3, 5) and (8, 5) or (3, -1) and (8, -
1).

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

1

2

3

6 7 8 9

A B

D C

4

5

__________ 9. If one of the other two vertices are named C and D as
shown in the illustration above, the rectangle has many
names including rectangle ABCD, BCDA, CBAD, and
BADC. Names also include rectangle ACBD.
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_________ 10. Drawing or tracing a small square at a vertex indicates
that the angle measures 90 degrees.

_________ 11. Placement of one tally mark on one pair of opposite
sides and two tally marks on the other pair of opposite
sides indicates that opposite sides are the same length,
or congruent.

_________ 12. If the length of the rectangle is 5 units and the width is 3
units, there are five rows with three unit squares in each
row for a total area of 15 square units. Use the grid
below to draw the figure.

_________ 13. The perimeter of the figure in number 12 can be
calculated by finding the sum of the four sides
(5+3+5+3) for a total of 16 units.

• It could also be found by adding the length and
width (5+3) and doubling the sum (2 x 8), for a
total of 16 units.

• It could also be found by doubling the length
(2 x 5), doubling the width (2 x 3), and adding the
two products (10 + 6), for a total of 16 units.



188 Unit 3:  Geometry

_________ 14. The rules for finding perimeter can also be expressed as
follows, where P represents the perimeter, l represents
the length, and w represents the width.

• P = l + w + l + w or
• P = (l + w)2  or
• P = 2l + 2w

_________ 15. If the rectangular prism below showed the base and had
a height of six unit cubes, 15 unit cubes would be
needed to fill the bottom layer.

_________ 16. The rectangular prism described in question 15 would
have a volume of 90 square units because six layers with
15 cubes in each layer would be needed to fill the prism.

_________ 17. Other rectangles could be made having an area of 15
square units including a 1 by 15, a 2 by 7.5, a 4 by 3.5, a 6
by 2.5, a 9 by 1.5, or a 0.5 by 30.

_________ 18. The 0.5 by 30 rectangle would have a greater perimeter
than a 5 by 3 rectangle.
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_________ 19. Four points are plotted at (4, 2), (4, 8), (9, 8), (9, 2). These
points are connected and labeled R, E, F, and L. Four
additional points are plotted at (4, -2), (4, -8), (9, -8) and
(9, -2). These points are connected and labeled R’, E’, F’,
and L’. One represents a reflection or mirror image of
the other, and the x-axis is the line of symmetry. Use the
grid below to plot the ordered pairs.

 (Remember: The line of symmetry is the line that divides the
figure into two congruent halves that are mirror images of each
other. The labeled point R’ is read R prime, E’ is read E prime.)
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_________ 20. If the coordinate grid in number 19 is folded along the
 y-axis, rectangle REFL fits exactly over rectangle
R’E’F’L’.

_________ 21. Rectangles REFL and R’E’F’L’ in number 19 are the same
shape and the same size and are congruent.
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Practice

Use the list below to complete the following statements. One or more terms
will be used more than once.

area perimeter squares
congruent perpendicular square units
parallel quadrilaterals units
parallelograms right

1. All rectangles are  and

 .

2. Some rectangles are  .

3. A rectangle has four  angles.

4. Adjacent sides in a rectangle are  .

5. Opposite sides in a rectangle are  and

 .

6. The product of the length and width is the 

of a rectangle.

7. The sum of the measures of all sides is the 

of a rectangle.

8. Area is reported in  .

9. Perimeter is reported in  .
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Practice

Use the list below to write the correct term for each definition on the line provided.

axes number line quadrant
coordinate grid or system ordered pairs x-axis
coordinates origin x-coordinate
intersection parallel y-axis
line point y-coordinate
line of symmetry

____________________ 1. the horizontal ( ) axis on a coordinate
plane

____________________ 2. the intersection of the x-axis and y-axis in a
coordinate plane, described by the ordered
pair (0, 0)

____________________ 3. a straight line that is endless in length

____________________ 4. numbers that correspond to points on a
graph

____________________ 5. a location in space that has no length or
width

____________________ 6. the second number of an ordered pair

____________________ 7. the horizontal and vertical number lines
used in a rectangular graph or coordinate
grid system as a fixed reference for
determining the position of a point

____________________ 8. any of four regions formed by the axes in a
rectangular coordinate system

____________________ 9. being an equal distance at every point so as
to never intersect

____________________ 10. the first number of an ordered pair
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____________________ 11. the location of a single point on a
rectangular coordinate system where the
digits represent the position relative to the
x-axis and y-axis
Example: (x, y) or (3, 4)

____________________ 12. the vertical (  ) axis on a coordinate plane

____________________ 13. network of evenly spaced, parallel
horizontal and vertical lines especially
designed for locating points, displaying
data, or drawing maps

____________________ 14. a line on which numbers can be written or
visualized

____________________ 15. the point at which two lines meet

____________________ 16. a line that divides a figure into two
congruent halves that are mirror images of
each other



194 Unit 3:  Geometry

Practice

Match each illustration with the correct term. Write the letter on the line provided.

______ 1.

______ 2.

______ 3.

______ 4.

______ 5.

______ 6.

A. hexagon

B. octagon

C. parallel lines

D. parallelogram

E. pentagon

F. perpendicular lines
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Practice

Match each illustration with the most correct term. Write the letter on the line
provided.

______ 1.

______ 2.

______ 3.

______ 4.

______ 5.

______ 6.

A. prism

B. quadrilaterals

C. rectangle

D. right angle

E. square

F. trapezoid
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Practice

Use the list below to write the correct term for each definition on the line provided.

angle grid perpendicular units
congruent length polygon vertex
degree line segment side width

____________________ 1. common unit used in measuring angles

____________________ 2. the shape made by two rays extending
from a common endpoint, the vertex

____________________ 3. a one-dimensional measure that is the
measurable property of line segments

____________________ 4. forming a right angle

____________________ 5. figures or objects that are the same shape
and the same size

____________________ 6. measurement in inches, feet, yards, and
miles

____________________ 7. a portion of a line that has a defined
beginning and end

____________________ 8. the edge of a geometric figure

____________________ 9. a closed plane figure whose sides are
straight lines and do not cross

____________________ 10. a one-dimensional measure of something
side to side

____________________ 11. the common endpoint from which two rays
begin or the point where two lines intersect

____________________ 12. a network of evenly spaced, parallel
horizontal and vertical lines
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the amount of space occupied in three
dimensions and expressed in cubic
units

______ 2. the result of a multiplication

______ 3. the inside region of a two-dimensional
figure measured in square units

______ 4. a three-dimensional figure
(polyhedron) with congruent,
polygonal bases and lateral faces that
are all parallelograms

______ 5. the line or plane upon which a figure is
thought of as resting

______ 6. the length of the boundary around a
figure; the distance around a polygon

______ 7. when a line can be drawn through the
center of a figure such that the two
halves are congruent

______ 8. a line segment extending from the
vertex or apex (highest point) of a
figure to its base and forming a right
angle with the base or basal plane

______ 9. the result of an addition

______ 10. a transformation that produces the
mirror image of a geometric figure; also
called a flip

______ 11. units for measuring area

A. area

B. base

C. height

D. perimeter

E. product

F. prism

G. reflection

H. square units

I. sum

J. symmetry

K. volume
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Lesson Two Purpose

• Add, subtract, and multiply whole numbers to solve
problems, using appropriate methods of computing, such
as mental mathematics, paper and pencil, and calculator.
(A.3.3.3)

• Use estimation strategies to predict results and to check
the reasonableness of results. (A.4.3.1)

• Use graphic models to derive formulas for finding angle
measures. (B.1.3.2)

• Describe relationships through expressions and
equations. (D.1.3.1)

• Understand the basic properties of, and relationships
pertaining to, geometric shapes. (C.1.3.1)

• Identify and plot ordered pairs in a rectangular
coordinate system (graph). (C.3.3.2)

Measuring Angles

Sampson chose to develop a lesson on angles and triangles. You will need
a protractor for measuring angles. You can use the straight edge on it to
connect points.

Sampson began his lesson with a quick review of angles and their
measures. Angles are often classified as right, acute, and obtuse.

right angle -
measures 90°

acute angle -
measures between
0° and 90°

obtuse angle -
measures between
90° and 180°

• The right angle is a good benchmark when estimating
size of angles. The corner of a standard piece of paper fits
perfectly in a right angle, and the measure is 90 degrees.
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• If the angle is smaller than the right angle, it is an acute
angle with a measure greater than 0 degrees and less
than 90 degrees.

• If the angle is larger than the right angle, it is an obtuse
angle with a measure greater than 90 degrees and less
than 180 degrees.

Classifying Triangles

Sampson also notes that triangles are classified in two different ways.
Triangles are classified either by the measure of their angles or their sides.

• Triangles classified by their angles are called right
triangles, acute triangles, or obtuse triangles.

right triangle -
has one right
angle

acute triangle -
all angles are
acute angles

obtuse triangle -
has one obtuse
angle

• Triangles measured by their sides are called equilateral
triangles, isosceles triangles, or scalene triangles.

equilateral
triangle -
has three

congruent sides

isosceles
triangle -

has at least two
congruent sides

scalene
triangle -
has no

congruent sides

(Remember: No matter how a triangle is classified, the sum of
the measures of the angles in a triangle is 180 degrees.)
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Using Protractors

Protractors are marked from 0 to 180 degrees in a clockwise manner as well
as a counterclockwise manner. We see 10 and 170 in the same position. We
see 55 and 125 in the same position. If we estimate the size of the angle
before using the protractor, there is no doubt which measure is correct.
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When using a protractor, make sure the vertex is lined up correctly and
that one ray passes through the zero measure. A straightedge is often
helpful to extend a ray for easier reading of the measure.
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Practice

Draw a right angle, an acute angle, and an obtuse angle. Label each of the
angles and their measures. Practice measuring each with your protractor. Get a
classmate to check your measures. If the two measures are within 3 to 5 degrees
of each other, you are ready to proceed. If not, more practice is needed.
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Practice

Use Sampson’s directions on pages 198-199 to create triangles and
other polygons below. Then complete statements about your findings on
pages 203-206.

1. On a coordinate grid, plot, label, and connect each set of three points
to create triangles.

figure one R(1, 4) I(1, 1) G(4, 1)

figure two O(1, -1) B(2, -3) T(5, -3)

figure three A(-5, 4) C(-4, 1) U(-3,4)

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

-4

-5

1

2

3

4

5

6-6

-6

6

-7 7
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Practice

Use the triangles you drew on the previous pages, a protractor, and the list
below to choose the correct term or angle measure(s) to complete the following
statements. One or more terms will be used more than once.

22 180 acute obtuse
38 360 equilateral pentagon
40 540 five rectangle
45 720 greater right
70 900 hexagon scalene
90 1080 isosceles triangles

120 less

1. Angle I (also called angle RIG or angle GIR*) is a

 angle because it measures

 degrees. Triangle RIG is

therefore a  triangle because it has

one  angle.

R

I
G

* When angles are identified with three letters, the vertex label is in the
center.
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2. Angle B (also called angle OBT or angle TBO) is an

 angle because its measure is

 than 90 degrees. Triangle OBT is,

therefore, an  triangle because it has one

 angle.

0

B
T

3. Angle A, angle U, and angle C are all 

angles because each has a measure  than

90 degrees. Triangle ACU is, therefore, an 

triangle because all angles are  angles.

A

C

U
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4. Since no two sides in triangle OBT have the same measure, it is also

called a  triangle.

5. Since two sides have the same measure in triangles ACU and RIG,

they are also called  triangles.

6. None of the triangles are  because none

have the same measure for all three sides.

7. The measures of angle A, angle U, and angle C are

 degrees, 

degrees, and  degrees, respectively, and

the sum of the angle measures is  degrees.

8. The measures of angle R, angle I, and angle G are

 degrees, 

degrees, and  degrees, respectively, and

the sum of the angle measures is  degrees.

9. The measures of angle O, angle B, and angle T are

 degrees,  degrees, and

 degrees, respectively, and the sum of the

angle measures is  .
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10. Draw several triangles, measure the angles in each and find the sum

of the measures for each triangle. The sum of the measures for the

angles in any triangle is  degrees.
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11. On another coordinate grid, plot, label, and connect each set of points

to form polygons.

figure four R(1, 2) E(5, 2) C(5, 5) T(1, 5)

figure five P(1, -1) E(3, -1) N(4, -2) T(3, -3) A(1, -3)

figure six H(-6, -2) E(-5, -3) X(-3, -3) A(-2, -2) G(-3, -1) O(-5, -1)

-5 -4 -3 -2 -1 0 1 2 3 4 5
-1

-2

-3

-4

-5

1

2

3

4

5

6-6

-6

6

-7 7

12. Figure RECT is a , and angles R, E, C, and

T are all  angles.

13. Figure PENTA is a  , a five-sided polygon.

Angles E and T are  angles while angle N

is an  angle.
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14. Figure HEXAGO is a  , a six-sided

polygon. Angles O, E, G, and X are 

angles, and angles A and H are  angles.

15. In figure four, connect points R and C to form two right

 . Since the sum of the angle measures in

any triangle is  degrees, the sum of the

angle measures in figure four is  degrees.

16. In figure five, connect points E and T and points E and A to form

three  . Since the sum of the measures of

the angles in any triangle is  degrees, the

sum of the angle measures in figure five is  degrees.

17. In figure six, connect points G and X, G and E, and G and H to form

four  . Since the sum of the measures of

the angles in any triangle is  degrees, the

sum of the measures of the angles in figure six is  degrees.

18. In the four-sided polygon, two  were

formed. In the five-sided polygon, three 

were formed. In the six-sided polygon, four 

were formed. In a seven-sided polygon, 

triangles would be expected, and the sum of the angle measures

would be  degrees.
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19. In general, if 2 is subtracted from the number of sides in a polygon

and the difference is multiplied by  , the

sum of the angle measures in that polygon is the result. This can be

expressed as a general rule: S = (n – 2)180 where S represents the sum

of the angle measures and n represents the number of sides in the

polygon.

20. Draw an 8-sided polygon (an octagon). Choose one vertex and make

connections to all other vertices except the two already connected to

this vertex as sides of the octagon. Six  are

formed, and the sum of the angle measures in each is

 degrees so the sum of the angle measures

in the octagon is  degrees.
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Practice

A classmate was absent and missed Sampson’s lesson. For each statement below,
make drawings and comments to illustrate and explain each of the following
points for the classmate. This will help the classmate and prove to Sampson that
you understood his lesson.

1. Angles may be classified as acute, obtuse, and right based on their
measures.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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2. Triangles may be classified as acute, obtuse, and right based on their
angle measures.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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3. Triangles may be classified as scalene, isosceles, or equilateral based
on their side measures.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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4. The sum of the angle measures for any triangle is 180 degrees.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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5. The sum of the angle measures for any polygon can be found by
subtracting 2 from the number of sides and multiplying the
difference by 180 degrees.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each illustration with the correct term. Write the letter in the line provided.

______ 1.

______ 2.

______ 3.

______ 4.

______ 5.

A. acute angle

B. obtuse angle

C. protractor

D. ray

E. right angle

______ 6.

______ 7.

______ 8.

______ 9.

______ 10.

______ 11.

A. acute triangle

B. obtuse triangle

C. right triangle

A.  equilateral triangle

B. isosceles triangle

C. scalene triangle
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Lesson Three Purpose

• Add, subtract, multiply, and divide whole numbers and
decimals to solve real-world problems, using appropriate
methods of computing, such as mental mathematics,
paper and pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results. (A.4.3.1)

• Use direct (measured) and indirect measures (not
measured) to compare a given characteristic in
customary units. (B.2.3.1)

• Use graphic models to derive formulas for finding
perimeter and area. (B.1.3.1)

• Understand and describe how the change of a figure in
such dimensions as length, width, or radius affects its
other measurements such as perimeter and area. (B.1.3.3)

• Create and interpret tables, equations, and verbal
descriptions to explain cause-and-effect relationships.
(D.1.3.2)

• Understand the basic properties of, and relationships
pertaining to, geometric shapes in two dimensions.
(C.1.3.1)

• Represent and apply geometric relationships to solve
real-world problems. (C.3.3.1)

• Understand the geometric concept of enlargements.
(C.2.3.1)
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Analyzing Data to Make Comparisons

Lei works part-time for a pizza restaurant that makes square pizzas and
round pizzas. Prices are shown in the chart for their Specialty Pizza.

6” $6.00 6” $5.00

9” $9.00 9” $8.00

12” $12.00 12” $11.00

Price Price
Length of Side

on Square Pizza

Length or Diameter

on Round Pizza

Lei is often asked by customers which is the
best buy. She has never taken the time to
figure this out. The prices for square pizzas
seem fair. As the side measure increases 3
inches, the cost increases by $3.00. When
she serves pizzas, however, the 12-inch
pizza looks bigger than two 6-inch pizzas.

The price for a 6-inch round pizza is less than the 6-inch square pizza,
which seems fair since the “corners” of the square are missing in the
round pizza. Round pizzas are measured by their diameter, not their
circumference. Square pizzas are measured by their sides. The price
increases by $3.00 as the diameter increases 3 inches. It all seems fair, but
again, the 12-inch round looks like more pizza
than two 6-inch rounds.

Lei asks Althamese to be her partner to develop a
lesson that they will team teach. The lesson will
feature the question concerning which pizza is the
best buy.

Their lesson will help you look at some important
relationships as you systematically analyze the data in the problem.

 (Remember: Circumference is the distance or perimeter around
       a circle. Diameter is the line segment passing through the
       center of a circle.)
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Practice

Draw 3 squares on your grid paper to represent the 3 square pizzas. The first
should have a side measure of 6 units, the second 9 units, and the third 12 units.
Find the number of unit squares in each pizza and indicate this inside each
drawing.

 (Remember: area =  square units.)
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Practice

Use your 3 squares drawn in the previous practice and the prices shown in
the chart on page 217 to complete the following.

1. Each side of the 12 by 12 square is  times as long as a

side of the 6 by 6 square.

2. The perimeter of the 12 by 12 square is  times as much

as the perimeter of the 6 by 6 square.

3. The area of the 12 by 12 square is  times as much as the

6 by 6 square.

4. Each side of the 9 by 9 square is  times as long as a side

of the 6 by 6 square.

5. The perimeter of the 9 by 9 square is  times as much as

the perimeter of the 6 by 6 square.

6. The area of the 9 by 9 square is  times as much as the

area of the 6 by 6 square.

7. If the perimeter of the 12 by 12 square is divided by the perimeter of

the 6 by 6 square, the quotient is  .

8. If the perimeter of the 9 by 9 square is divided by the perimeter of

the 6 by 6 square, the quotient is  .

9. If the area of the 12 by 12 square is divided by the area of the 6 by 6

square, the quotient is  .
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10. If the area of the 9 by 9 square is divided by the area of the 6 by 6

square the quotient is  .

11. There are 36 unit squares in the 6 by 6 square. On your 9 by 9

square, place check marks (√) on 36 unit squares. Place x marks on 36

additional unit squares. Number the unit squares left over from

1 to 9. Explain how this illustrates your answers from number 6

and 10. ___________________________________________________

_________________________________________________________

_________________________________________________________

12. There are 144 unit squares in the 12 by 12 square. Place check

marks (√) on 36, of the unit squares, x marks on another 36, equal

marks (=) on another 36, and percent signs (%) on another 36. You

should have none left over. Explain how this illustrates your

responses to number 3 and 9. _______________________________

_________________________________________________________

_________________________________________________________

For numbers 13-18, refer to the chart on page 217.

13. The area of the 9 by 9 square is  times the area of the

6 by 6 square. The price of the 9” pizza is  times the

price of the 6” pizza. Which would be the better buy? 

_________________________________________________________
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14. The area of the 12 by 12 square is  times the area of

the 6 by 6 square. The price of the 12” pizza is  times

the price of the 6” pizza. Which would be the better buy?

15. The area of the 12 by 12 square is  times the area of

the 9 by 9 square. The price of the 12” pizza is  times

the price of the 9” pizza. Which would be the better buy?

16. If $6.00 is divided by the area of the 6 by 6 square, the quotient is the

cost per square unit of this pizza which is  .

17. If $9.00 is divided by the area of the 9 by 9 square, the quotient is the

cost per square unit of this pizza which is  .

18. If $12.00 is divided by the area of the 12 by 12 square, the quotient is

the cost per square unit of this pizza which is  .

19. Explain how your responses to numbers 16-18 support your

responses to 13-15. ________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Study the following tables and statements. Copy each of the statements one time on
the lines provided.

Square Pizza

Side Measure

Growth

Factor

Increase in

Area

Increase in

Perimeter

6”

9” 1.5 or 2     or     times 1.5 or     times1
4

3
2

9
4

3
2

Square Pizza

Side Measure

Growth

Factor

Increase in

Area

Increase in

Perimeter

6”

12” 2 4 times 2 times

• If the growth factor is 2, the area increases 4 times.

_________________________________________________________

_________________________________________________________

• If the growth factor is 3, the area increases 9 times.

_________________________________________________________

_________________________________________________________

• If the growth factor is 10, the area increases 100 times.

_________________________________________________________

_________________________________________________________

• If the growth factor is 2.5 or 5
2 , the area increases 6.25 or 25

4 .

_________________________________________________________

_________________________________________________________
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• Area increases by the square of the growth factor, or the
growth factor times itself.

_________________________________________________________

_________________________________________________________

• If the growth factor is 2, the perimeter doubles.

_________________________________________________________

_________________________________________________________

• If the growth factor is 3, the perimeter increases 3 times.

_________________________________________________________

_________________________________________________________

• The number of times the perimeter increases is the same
as the growth factor.

_________________________________________________________

_________________________________________________________
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Practice

Test the statements of the previous practice by drawing each pair of figures and
finding the area and perimeter of each.

Draw a 2 by 3 rectangle and a 4 by 6 rectangle representing a growth factor
of 2.

      2 x 3 rectangle:         4 x 6 rectangle:

1. Perimeter = _____ units 3. Perimeter = _____ units

2. Area = _____ square units 4. Area = _____ square units
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Draw a 1 by 3 rectangle and a 3 by 9 rectangle representing a growth
factor of 3.

      1 x 3 rectangle:         3 x 3 rectangle:

5. Perimeter = ________units 7. Perimeter = _____ units

6. Area = _____ square units 8. Area = ______ square units
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Draw a 1 by 2 rectangle and a 5 by 10 rectangle representing a growth
factor of 5.

      1 x 1 rectangle:         5 x 10 rectangle:

9. Perimeter = ______ units 11. Perimeter = ______ units

10. Area = _____ square units 12. Area = _____ square units
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Practice

A circle has been drawn in each of the squares below to represent three round
pizzas having diameters of 6”, 9”, and 12”. Estimate the number of square
units in the four corners of each square that are outside the circle.

6

6

9

9

12

12

1. There are about  squares outside the 6” pizza.

2. There are about  squares outside the 9” pizza.

3. There are about  squares outside the 12” pizza.
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Practice

Use the formula for area of a circle, A = 3.14 r2 and the areas found for the
squares in practice on pages 222-223 to complete the following table.

(Remember: To find the area (A) of a circle, you need to know its
radius (r). The radius of a circle is 1

2  of the diameter. So if you
are given the diameter, you must first multiply it by 1

2  to find
the radius. Then use the formula for area of a circle, A = 3.14 r2.
Also remember: r2 is the radius times itself, in other words,
r2 = r x r.)

diameter

radius

Square

Pizza Side

Measure

Area of

Square

Diameter

of Circle

Area of

Circle

Difference in

Areas

6 units 6 unitssquare
units

9 units 9 units

12 units 12 units

square
units

square
units

square
units

square
units

square
units

square
units

square
units

square
units

units

units

units

Radius of

Circle
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Practice

In questions 16-18 of the practice on pages 119-221, you found the cost per unit
square of pizza by dividing the cost of the pizza by the area of the pizza. Do
this for the three sizes of round pizzas below to answer the following
statements. Refer to chart on page 217 for pizza prices.

1.  per square inch in the 6” round at $5.00 a pizza.

2.  per square inch in the 9” round at $8.00 a pizza.

3.  per square inch in the 12” round at $11.00 a pizza.

4. The area of the 12” round pizza is  times the area of the
6” round pizza.

5. The area of the 9” round pizza is  times the area of the
6” round pizza.

6.  Organize a table of cost per units for square and round pizzas.
Compare the answers you got in questions 1-3 above with answers
in questions 16-18 of the practice page 221. Which is the better buy,
squares or rounds?

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Answer the following using complete sentences.

Lei has learned a lot as she and Althamese have worked on this lesson
together.

• She can now answer the questions asked by customers
concerning pizza sizes, cost, and best buy.

• She wonders if the owner of the pizza business did this
kind of analysis before pricing the pizzas.

• She believes that the owner would appreciate knowing
what she has learned.

• She decides to summarize her findings in writing for her
boss. She will also offer to show all of their work if more
information is wanted.

1. Write a paragraph explaining the difference in the areas of the
pizzas.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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2. Write a paragraph explaining the cost per square unit for the pizzas.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

3. Assume the price of the 6” square will remain $6.00 and the
6” round will remain $5.00. Write a paragraph proposing new prices
for the 9” and 12” pizzas and the reason(s) for your proposal.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Lesson Four Purpose

• Understand the geometric concepts of congruency and
similarity. (C.2.3.1)

• Represent and apply geometric properties and
relationships to solve real-world and mathematical
problems. (C.3.3.1)

• Select the appropriate operation to solve problems
involving ratios and proportions. (A.3.3.2)

• Multiply and divide whole number to solve real-world
problems, using appropriate methods of computing, such
as mental mathematics, paper and pencil, and calculator.
(A.3.3.3)

Applying Geometric Properties

The knowledge of similar figures is often helpful. Applications of this
knowledge may help us to do the following tasks.

• Find the height of a building, pole, or basketball
backboard without actually measuring it.

• Determine the height of a suspect recorded by a
surveillance camera.

• Enlarge pictures or other printed materials.

• Reduce the size of pictures or other printed materials.

• Use scale drawings such as maps and blueprints.

We will begin with a definition of similar figures. Two figures are similar if

• the measures of their corresponding angles are equal and

• the lengths of corresponding sides increase by the same
factor. (Meaning the sides are in proportion and have
equal ratios.)

This factor is called the scale factor.
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Practice

Use the directions above each section to answer the following.

Trace figure 1 below on a sheet of transparency and cut it out. Use the
transparency cutout to check for congruency of corresponding angles in
each of the other figures. To do this, place your transparent copy of
figure 1 on figure 2 so that angle B in figure 1 is directly over angle E in
figure 2.

figure 4

K

J L

H

G Ifigure 3

E

D Ffigure 2

figure 1

B

A C

figure 5

N

M O

1. Is angle B in figure 1 congruent with angle E in figure 2?

(yes, no) 

2. Is angle B in figure 1, congruent with angle H in figure 3?

(yes, no) 
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3. Is angle B in figure 1 congruent with angle K in figure 4?

(yes, no) 

4. Is angle B in figure 1 congruent with angle N in figure 5?

(yes, no) 

5. We know that angle A, angle D, angle G, angle J, and angle M are

 all  angles because of the presence of the symbol for

 angles. We, therefore, know they are congruent and do

not need to test them.

6. We know that the sum of the measures of the angles in any triangle

 is  degrees from our work in Lesson Two and page 199.

If angle E was congruent to angle B when you checked it, then
angle C has to be congruent to angle F because of statements on the
previous page. Use your transparent copy of figure 1 to verify this.

7. We now know that corresponding angles in figures 1 and

 are congruent and that corresponding angles in

figures 1 and  are congruent.

8. We also know that figures  and  do not

meet the corresponding angles being congruent criteria so they

cannot be similar to figure 1.
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9. Line segment DE in figure 2 corresponds to line segment AB in

figure 1. It is twice as long as AB. Line segment DF in figure 2

corresponds to line segment AC in figure 1. It is twice as long as AC.

If I use a straightedge to measure line segments BC and EF, I will

find that the same is true for BC and EF. The scale factor from figure

1 to figure 2 is  . The triangles are  .

10. The scale factor from figure 1 to figure  is ,

and these two triangles are also similar.

11. In figure 5, line segment MO is the same length as line segment AC

in figure 1, but line segment MN in figure 5 is  times as

long as line segment AB in figure 1.

12. In figure 3, line segment GI is   times as long as

segment AC in figure 1, but line segment GH in figure 3 is the same

length as line segment AB in figure 1.
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The shadow method is commonly used to estimate the height of an object
that may be inconvenient to measure directly.

60 inch shadow15 inch shadow

3
6
 i
n
c
h
 t
-s

q
u
a
re

x
 i
n
c
h
 b

a
s
k
e
tb

a
ll 

p
o
le

13. A basketball backboard and its supporting pole casts a shadow 60”

long. The pole is perpendicular to the ground so a  angle

is formed.

14. A t-square (or a yardstick) held perpendicular to the ground at the

same time of day casts a shadow 15 inches long.

Draw the third side of each triangle on the illustration above. The

t-square and shadow form two sides of a  triangle just

as the pole and its shadow form two sides of a larger 

triangle.
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15. The sun’s rays are at the same angle since the shadows are cast at the

same time of day. We have two corresponding angles that are

 angles and two corresponding angles that are formed

by the sun’s rays and are congruent.

16. The length of the shadow of the t-square times what number equals

60? Note: 60 is the length of the shadow of the pole on the previous

page.

(15 x ? = 60) To find this, divide 60 by 15 and get  ,

which is the scale factor. Multiply the height of the t-square by this

scale factor to get the height of the pole.

(36 x  =  )

17. A person standing at a table of sweaters in a department store

appears to be shoplifting a sweater. The action is recorded on a

surveillance camera, and a photograph is made from the recording.

The height of the table holding the sweaters is 30” tall but in the

photograph, it is 3” tall. The scale factor is  . To

determine the approximate height of the suspected shoplifter, the

height of the suspect in the photograph must be multiplied by the

same scale factor.
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Practice

Interview someone with knowledge of copy machines or someone with knowledge
of enlarging photographs. Find out all you can about enlargements and size
reductions made with photocopiers or the enlarging or reducing of
photographs. Write a summary of your findings. Make a scale drawing of a
picture from a coloring book or greeting card by drawing a 2-centimeter (cm) by
2-cm grid on the picture. Create a 1-cm by 1-cm grid and a 3-cm by 3-cm grid.
Duplicate the original picture one square at a time. Provide a key showing the
scale used.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the result of a subtraction

______ 2. the perimeter of a circle; the
distance around a circle

______ 3. the ratio between the lengths of
corresponding sides of two similar
figures

______ 4. the quotient of two numbers used
to compare two quantities

______ 5. a line segment from any point on
the circle passing through the
center to another point on the
circle

______ 6. the result of a division

______ 7. a line segment extending from the
center of a circle or sphere to a
point on the circle or sphere

______ 8. the matching angles and sides in
similar figures

______ 9. a mathematical sentence stating
that two ratios are equal

______ 10. the set of all points in a plane that
are all the same distance from a
given point called the center

______ 11. the point from which all points on
the circle are the same distance

______ 12. an orderly display of numerical
information in rows and columns

A. center of a circle

B. circle

C. circumference

D. corresponding
angles and sides

E. diameter

F. difference

G. proportion

H. quotient

I. radius

J. ratio

K. scale factor

L. table
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Lesson Five Purpose

• Understand the geometric concepts of symmetry and
related transformations. (C.2.3.1)

• Use concrete models to derive formulas for finding angle
measures. (B.1.3.2)

Understanding Symmetry

You are to prepare a lesson on symmetry.

• It should have three parts.

• Part one will feature reflectional symmetry, part two will
feature rotational symmetry, and part three will feature
translational symmetry.

• Each part should include a definition.

• Each part should include examples found in the
real world illustrating that type of symmetry. Illustrations
may be drawn, photographed, clipped from newspapers
or magazines, or generated by computer.

• A brief explanation should accompany your illustrations
in each part.

• Among the many places to look for your examples will be
nature, art, fabrics, wallpaper, architecture, and letters of
the alphabet.

Part One: Reflectional Symmetry

A figure has reflectional symmetry if there is at least one line which splits
the image in half. Once split, one side is the mirror image or reflection of
the other.

If a line is drawn through the center of a figure and the two halves are
congruent, the figure has reflectional symmetry. This is often called line
symmetry or mirror symmetry.
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 (Remember: It is possible to have more than one line of
reflectional symmetry.)

Try this with the capital letters A and E.

A
mirror

paper

E
mirror

paper

When testing figures for reflectional symmetry, look for a line of
symmetry.

• You might fold the figure on a line to test for a match.

• You might use a mirror or reflecting device on a line to test
for a match.

• You might use tracing paper to trace half of the figure and
flip the tracing over a line to test the image for a match.

The following letters illustrate reflectional symmetry, either horizontally
or vertically.

The following design also illustrates reflectional symmetry horizontally,
vertically, and diagonally.

mirror

diagonally

paper

mirror

horizontally

mirror

vertically

paper paper
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Practice

Determine if the shapes of the following signs and their symbols illustrate
reflectional symmetry. Below each sign write yes or no.

1. 2. 3.

4. 5. 6.
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Part Two: Rotational Symmetry

If a figure can be rotated by turning it less than 360 degrees about its
center point to a position that appears the same as the original position,
then the figure has rotational symmetry. This is often called turn
symmetry. Try this with an equilateral triangle.

• If you cut an identical triangle from a piece of paper,

— lay it on top of the original triangle, and

— turn the figure about its center point 120 degrees,

— the turned figure appears the same as the original.

• If you turn it another 120 degrees for a total of 240
degrees the result is the same.

• A third turn of 120 degrees returns the triangle to its
original position. The angle of rotation for this figure is
120 degrees.

120°

240°0°

A A

A

Finding the center point is sometimes challenging, but keep trying. Once
you find the center and rotate successfully to find a match, the angle must
be measured to determine the angle of rotation.
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When testing figures for rotational symmetry, look for center point
symmetry.

• You might trace the figure using tracing paper and

• rotate the tracing to test for a match.

The following figures illustrate rotational symmetry. Each figure can be
rotated around a center point. The rotation leaves the figure looking
exactly the same. Use a protractor to measure the angle of rotation.

• Place the center of the protractor on the center point of
the figure.

• Line up the 0 degree mark with the start of the rotation.

• Use a straightedge to extend the line for easier reading of
the measure.

• Rotate the figure and mark the place the rotated figure
matches the original figure.

• Extend the line with a straightedge and note the degree
on the protractor.

The degree the rotation stopped at is called the angle of rotation.

Note that the measure of the angle of rotation for each figure below is
90 degrees (see page 200, Using Protractors).

0°

start of
rotation

90
°

18
0°

first
rotation

center
point
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Practice

Determine if the shapes of the following signs illustrate rotational symmetry.
Below each sign write yes or no. If yes, write the measure of the angle of
rotation.

1. 2. 3.

4. 5. 6.
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Practice

Draw three figures that illustrate rotational symmetry. Write the angle of
rotation below each of your illustrations.



Unit 3: Geometry 247

Part Three: Translational Symmetry

When one slides a figure a specific distance in a straight line from one
place to another, translational symmetry occurs. The distance of the slide,
or translation, and the direction of the slide are the important elements
here. They are often illustrated by an arrow with its endpoint on one point
of the first figure and an arrow on the same point in the next figure (see
grid below).

 (The figure slides one space to the right.)

(The figure slides one space to the
right and one up.)

The figure below illustrates translational symmetry.

start
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Practice

Determine if the following signs illustrate translational symmetry. Below each
grouping of signs write yes or no.

1.

2.

3.
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Practice

Draw three figures that illustrate translational symmetry. Provide an arrow
to specify the length and direction of your slide for each of your illustrations,
like the bottom figure on page 247.

• You might use tracing paper to trace the figure and slide
it in a straight line along its endpoint to test for a match.

• As you test figures for translational symmetry, an
endpoint is sought to slide the figure along a straight
line.
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Practice

It’s time to prepare and present your lesson on symmetry. Include a definition
of reflectional symmetry, rotational symmetry, and translational
symmetry. Provide three real-world illustrations of each type of
symmetry and give a brief explanation of each illustration. Illustrations may
be drawn, photographed, clipped from newspapers or magazines, or generated by
computer.
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Practice

Match each illustration with the most correct term. Write the letter on the line
provided.

______ 1.

______ 2.

______ 3.

______ 4.

______ 5.

______ 6.

______ 7.

A. hexagon

B. parallelogram

C. pentagon

D. polygon

E. rectangle

  F. square

G. quadrilateral

______ 8.

fixed point

______ 9.

______ 10.

A. reflectional
symmetry (flip)

B. rotational
symmetry (turn)

C. translational
symmetry (slide)
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Practice

Match each illustration with the correct term. Write the letter on the line provided.

A. acute angle

B. obtuse angle

C. right angle

______ 4.

______ 5.

______ 6.

A. acute triangle

B. obtuse triangle

C. right triangle

______ 7.

______ 8.

______ 9.

A. equilateral triangle

B. isosceles triangle

C. scalene triangle

______ 1.

______ 2.

______ 3.
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Practice

Use the list below to write the correct term for each definition on the line provided.

angle coordinates perimeter
area degree square units
congruent length sum

1. ___________________ a one-dimensional measure that is the
measurable property of line segments

2. ___________________ numbers that correspond to points on a
graph in the form (x, y)

3. ___________________ units for measuring area; the measure of the
amount of area that covers a surface

4. ___________________ the shape made by two rays extending from a
common endpoint, the vertex

5. ___________________ the inside region of a two-dimensional figure
measured in square units

6. ___________________ the length of the boundary around a figure;
the distance around a polygon

7. ___________________ common unit used in measuring angles

8. ___________________ the result of an addition

9. ___________________ figures or objects that are the same shape and
the same size
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Practice

Match each illustration with the correct term. Write the letter on the line provided.

______ 1.
A B

______ 2.

______ 3.

______ 4.

A. diameter

B. line segment

C. parallel lines

D. perpendicular lines



Unit 4: Creating and Interpreting Patterns and
Relationships

This unit emphasizes how patterns of change and relationships are used to
describe, estimate reasonableness, and summarize information with
algebraic expressions or equations to solve problems.

Unit Focus

Number Sense, Concepts, and Operations

• Use exponential and scientific notation. (A.2.3.1)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve real-world problems, using appropriate
methods of computing, such as mental mathematics,
paper and pencil, and calculators. (A.3.3.3)

• Use estimation strategies to predict results and to check
for reasonableness of results. (A.4.3.1)

• Use concepts about numbers to build number sequences.
(A.5.3.1)

Measurement

• Use a model to derive the formula for circumference.
(B.1.3.1)

• Derive and use formulas for finding rate, distance, and
time. (B.1.3.2)

Geometry and Spatial Relations

• Understand the basic properties of, and relationships to,
geometric shapes in two dimensions. (C.1.3.1)

• Identify and plot ordered pairs in a rectangular
coordinate system. (C.3.3.2)



Algebraic Thinking

• Describe a wide variety of patterns and relationships
through tables and graphs. (D.1.3.1)

• Create and interpret tables, graphs, and verbal
descriptions to explain cause-and-effect relationships.
(D.1.3.2)

• Represent and solve real-world problems graphically
and with algebraic expressions and equations. (D.2.3.1)

• Use algebraic problem-solving strategies to solve
real-world problems. (D.2.3.2)

Market Researcher

• collects data about
customers’
preferences, attitudes,
and interests

• uses data to predict
which types of
products people might
buy

• companies use data
and predictions to
decide how to invest
their time and money
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Vocabulary

Study the vocabulary words and definitions below.

algebraic expression ..................... an expression containing numbers and
variables and operations that involve
numbers and variables but not
containing equality or inequality symbols
Example: 7x or 2x + y

algebraic rule ................................. a mathematical expression that contains
variables and describes a pattern or
relationship

area (A) ............................................ the inside region of a two-dimensional
figure measured in square units
Example: A rectangle with sides of four
units by six units contains 24 square
units or has an area of 24 square units.

axes (of a graph) ............................ the horizontal and vertical number
lines used in a rectangular graph or
coordinate grid system as a fixed
reference for determining the position
of a point; (singular: axis)

base (of an exponent) ................... the number that is used as a factor a
given number of times
Example: (base) 23 (exponent)

center of a circle ............................ the point from which all points on the
circle are the same distance

chart ................................................. see table

circle ................................................ the set of all points in a plane that are all
the same distance from a given point
called the center
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circumference (C) .......................... the perimeter around a
circle; the distance around a
circle

composite number ........................ any whole number that has more than
two factors
Example: 16 has five factors—1, 2, 4, 8,
and 16.

coordinate grid or system ............ network of evenly spaced, parallel
horizontal and vertical lines especially
designed for locating points, displaying
data, or drawing maps

data .................................................. information in the form of numbers
gathered for statistical purposes

data display .................................... different ways of displaying data in
tables, charts, or graphs
Example: pictographs; circle graphs;
single, double, or triple bar and line
graphs; histograms; stem-and-leaf plots;
and scatterplots

diameter (d) .................................... a line segment from any point
on the circle passing through
the center to another point on
the circle

 equation ......................................... a mathematical sentence that equates
one expression to another expression
Example: 2x = 10

estimation ....................................... the use of rounding and/or other
strategies to determine a reasonably
accurate approximation without
calculating an exact answer

diameter

circumference
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exponent (exponential form) ...... the number of times the base occurs as a
factor
Example: 23 is the exponential form of
2 x 2 x 2. The numeral two (2) is called
the base, and the numeral three (3) is
called the exponent.

factor ................................................ a number or expression that divides
exactly another number
Example: 1, 2, 4, 5, 10, and 20 are factors
of 20.

formula ........................................... a way of expressing a relationship
using variables or symbols that
represent numbers

graph ............................................... a drawing used to represent data
Example: bar graphs, double bar graphs,
circle graphs, and line graphs

labels (for a graph) ........................ the titles given to a graph, the axes of a
graph, or the scales on the axes of a
graph

multiples ......................................... the numbers that result from
multiplying a given number by the set
of whole numbers
Example: the multiples of 15 are 0, 15, 30,
45, 60, 75, etc.

ordered pair .................................... the location of a single point on a
rectangular coordinate system where
the digits represent the position relative
to the x-axis and y-axis
Example: (x, y) or (3, 4)

parallelogram ................................. a polygon with four
sides and two pairs
of parallel sides
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pattern (relationship) ................... a predictable or prescribed sequence of
numbers, objects, etc.; also called a
relation or relationship; may be described
or presented using manipulatives, tables,
graphics (pictures or drawings), or
algebraic rules (functions)
Example: 2, 5, 8, 11...is a pattern. The next
number in this sequence is three more
than the preceding number. Any number
in this sequence can be described by the
algebraic rule, 3n - 1, by using the set of
counting numbers for n.

perimeter (P) .................................. the length of a boundary of a figure; the
distance around a polygon

polygon ........................................... a closed figure whose sides are straight
and do not cross
Example: triangle (3 sides),
quadrilateral (4 sides),
pentagon (5 sides), hexagon (6 sides),
heptagon (7 sides), octagon (8 sides);
concave, convex

power (of a number) ..................... an exponent; the number that tells how
many times a number is used as a factor
Example: 23 (power)

prime number ................................ any whole number with only two
factors, 1 and itself
Example: 2, 3, 7, 11, etc.

prism ............................................... a three-dimensional figure
(polyhedron) with congruent,
polygonal, and lateral faces
that are all parallelograms
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product ............................................ the result of a multiplication
Example: In 6 x 8 = 48, 48 is the product.

quadrant ......................................... any of the four regions formed by the
axes in a rectangular coordinate system

quotient ........................................... the result of a division
Example: In 42 ÷ 7 = 6, 6 is the quotient.

relationship (relation) .................. see pattern

rule ................................................... a mathematical expression that describes
a pattern or relationship, or a written
description of the pattern or relationship

scales ................................................ the numeric values assigned to the axes
of a graph

scientific notation ......................... a shorthand method of writing very
large or very small numbers using
exponents in which a number is
expressed as the product of a power of
10 and a number that is greater than or
equal to one (1) and less than 10
Example: The number is written as a
decimal number between 1 and 10
multiplied by a power of 10, such as
7.59 x 105 = 759,000. It is based on the
idea that it is easier to read exponents
than it is to count zeros. If a number is
already a power of 10, it is simply
written 1027 instead of 1 x 1027.

sum .................................................. the result of an addition
Example: In 6 + 8 = 14, 14 is the sum.

table (or chart) ............................... an orderly display of numerical
information in rows and columns
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triangle ............................................ a polygon with three sides

variable ........................................... any symbol that could represent a
number

volume (V) ...................................... the amount of space occupied in three
dimensions and expressed in cubic units
Example: Both capacity and volume are
used to measure empty spaces; however,
capacity usually refers to fluids, whereas
volume usually refers to solids.
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Unit 4: Creating and Interpreting Patterns and
Relationships

Introduction

You have experienced many patterns of change in your life. In Florida, the
pattern of change in temperatures from season to season is different from

the pattern in Nebraska. The rate of
speed when learning to ride a bicycle is
likely to be quite different from the
speed of an experienced rider. The time
it takes to run 100 meters is expected to
decrease as one prepares for an

important race over a period of time.

Patterns of change can be described in words,
tables, and graphs. It is sometimes useful to

summarize patterns and relationships with algebraic
expressions or equations.

As you study this unit, make notes on one or more patterns of change
important to you. You may know your length at birth and how tall you
were at various ages up to now. You could continue this data collection
over the next few years. While some things continue to increase, we know
our height reaches a maximum at some point in our lives and remains
about the same.

If you are learning to
ride a bicycle, your rate
of speed is likely to
be quite different
 from the speed
of an
experienced
rider.
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Unit 4 Assessment Requirement

You will be asked to attach the following to your unit assessment. Begin
now to make notes of a pattern of change important to you.

1. Describe a pattern or relationship of interest to you.

2. Display your data in a table and a graph.

3. Summarize conclusions or projections important to you.

Lesson One Purpose

• Create and interpret tables to explain cause-and-effect
relationships. (D.1.3.2)

• Describe patterns and relationships through tables.
(D.1.3.1)

• Derive formulas for finding rates, distance, and time.
(B.1.3.2)

• Add, subtract, multiply, and divide whole numbers to
solve real-world problems, using appropriate methods of
computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

Creating and Interpreting Tables

Juan lives in Miami. He would like to
know about travel time by automobile
to some other Florida cities. He knows
that to average 50 miles per hour (mph),
the driver must travel more than 50
mph at times to make up for necessary
reductions in speed at other times. He
also knows that maximum speed on
many two-lane highways in Florida is
55 mph.

FLORIDA

Pensacola Tallahassee

Tampa
St. Petersburg

Apalachicola
River

Suwannee
River

Jacksonville

Daytona Beach

Cape Canaveral

Melbourne

Orlando

St. Johns
River

Vero Beach

Palm Beach

Fort Lauderdale

Miami

Naples

Lake
Okeechobee

EVERGLADES
NATIONAL PARK

Florida's TpkSarasota

Key West

75

75

4

95

75

10
95

10

Peace
River

Juan knows that the
distance from Miami
to almost any
Florida city is
probably less than
750 miles.
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• He decides to display his data in adata display called a
table.

• He will use 50 mph for the average rate of speed.

• He knows that the distance from Miami to almost any
Florida city is probably less than 750 miles.

0 0

1 50

2 100

3 150

4 200

5 250

6 300

7 350

8 400

9 450

10 500

11 550

12 600

13 650

14 700

15 750

Distance
Traveled at 50

mph

Time in
Hours

Juan made the observations on the next page from looking at his table
showing distance traveled at an average rate of 50 mph for 0 to 15 hours.
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Practice

Use the table on the previous page to determine if each observation is True or
False. If false, explain why.

__________ 1. I can get the next entry in the Distance Traveled column
by adding 50 to the previous one.

_________________________________________________

__________ 2. I can also get each entry in that column by multiplying
the number of hours by 50.

_________________________________________________

__________ 3. I can also get entries in that column by counting by 50s.

_________________________________________________

__________ 4. All entries in the Distance Traveled column are even
numbers and are multiples of 50. (Note: multiples are the
numbers that result from multiplying a number by the
set of whole numbers.)

_________________________________________________

__________ 5. The units or ones digit of every entry in that column is 0.

_________________________________________________

__________ 6. The pattern or predictable relationship for the tens digit
for entries is 0, 5, 0, 5….

_________________________________________________

__________ 7. The pattern for the hundreds digit for entries is 0, 0, 1, 1,
2, 2….

_________________________________________________
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__________ 8. All of the entries in this column are divisible by 2, 5, 10,
25, 50, and 100.

_________________________________________________

__________ 9. If I had the chart and wanted to know the travel time for
1,000 miles, I could double the time for 500 miles.

_________________________________________________

_________ 10. If I wanted to know the distance traveled at 50 mph for
any number of hours, I could multiply 50 by the number
of hours. This can be written as 50 times n or simply as
50n. (Note: n would be the variable or symbol
representing a number, and in this case, the number of
hours and 50n would be the algebraic expression.)

_________________________________________________

_________ 11. If the distance to be traveled is 250 to 275 miles, a good
estimation (or reasonably accurate approximation)
would be 5 to 5.5 hours.

_________________________________________________

_________ 12. The distance traveled increases by 50 miles each hour.

_________________________________________________

_________ 13. The distance traveled in 18 hours would be 850 miles.

_________________________________________________

_________ 14. If I travel for 4.5 hours, the distance would be about 225
miles.

_________________________________________________
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_________ 15. Exactly two of the above 14 statements were marked false
by me. If I can respond true to this statement, I should go
to the next problem. If not, I should read and consider the
statements again.

_________________________________________________
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Practice

Use the table below to complete a column for distance traveled at 65 mph.
Then answer the items that follow.

Juan knows that the maximum speed on many interstate highways
is 70 mph. He thinks he might be able to travel at an average speed
of 65 mph if the maximum speed is 70 mph.

0 0

1 50

2 100

3 150

4 200

5 250

6 300

7 350

8 400

9 450

10 500

11 550

12 600

13 650

14 700

15 750

Distance
Traveled at

50 mph

Time in
Hours

Distance
Traveled at

65 mph
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Practice

Use your 65 mph column to write a set of five observations as Juan did for
50 mph that would be interesting for someone to read. Indicate by each observation
if it is True or False.

__________ 1. ________________________________________________

________________________________________________

________________________________________________

__________ 2. ________________________________________________

________________________________________________

________________________________________________

__________ 3. ________________________________________________

________________________________________________

________________________________________________

__________ 4. ________________________________________________

________________________________________________

________________________________________________

__________ 5. ________________________________________________

________________________________________________

________________________________________________
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Practice

Use the table on page 269 to complete the following statements.

FLORIDA

Pensacola
Tallahassee

Tampa
St. Petersburg

Apalachicola
River

Suwannee
River

Jacksonville

Daytona Beach

Cape Canaveral

Melbourne

Orlando

St. Johns
River

Vero Beach

Palm Beach

Fort Lauderdale

Miami

Naples

Lake
Okeechobee

EVERGLADES
NATIONAL PARK

Florida's TpkSarasota

Key West

75

75

4

95

75

10
95

10

Peace
River

1. To travel 487 miles from Miami to Tallahassee requires about

 hours at 50 mph and  hours at

65 mph.

2. To travel 674 miles from Miami to Pensacola requires about

 hours at 50 mph and  hours at

65 mph.

3. To travel 283 miles from Miami to Tampa requires about

 hours at 50 mph and  hours at

65 mph.
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Deriving Formulas

Juan knew that each entry in the 65 mph column could be obtained by
multiplying:

65 x 0,
65 x 1,
65 x 2,
and so on.

He remembered that he had previously learned about the relationship or
predictable pattern between multiplication and division.

• If 4 x 7 = 28,

• then 28 ÷ 7 = 4

• and 28 ÷ 4 = 7.

He thought

• if 65 mph times 2 hours = 130,

• then 130 miles ÷ 2 hours = 65 mph

and 130 miles ÷ 65 mph = 2 hours.

B I N G O ! ! !

• If the rate of speed multiplied by the time gives the distance,

• then the distance divided by the time must give the rate of speed,

• and the distance divided by the rate of speed must give the time.

Study the algebraic rules or formulas written in words, symbols, and
equations below.

rate multiplied by time equals distance rate x time = distance rt = d

distance divided by rate equals time distance ÷ rate = time d/r = t

distance divided by time equals rate distance ÷ time = rate d/t = r

Words Symbols
Algebraic

Equations
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Practice

Try Juan’s Bingo discovery on the work you did in the table on pages 269.

1. If you choose a distance and divide it by that column’s rate of

speed, do you get the travel time? ___________________________

Give an example. __________________________________________

_________________________________________________________

_________________________________________________________

2. If you choose a distance and divide it by the travel time, do you get

the rate of speed? _________________________________________

Give an example. __________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Answer the following using complete sentences.

1. Give one example of how the table you made would be helpful in

solving a problem. ________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

2. Give one example of how dividing the distance by the rate would

be helpful.________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

3. What effect does decreasing speed have on travel time? ________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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4. Give one example of how you used mental mathematics in this

lesson. ___________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

5. Give one example of how you used a calculator or paper and

pencil in this lesson. _______________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. different ways of displaying
data in tables, charts, or
graphs, including
pictographs; circle graphs;
single, double, or triple bar
and line graphs; histograms;
stem-and-leaf plots; and
scatterplots

______ 2. the numbers that result from
multiplying a given number
by the set of whole numbers
Example: the multiples of 15
are 0, 15, 30, 45, 60, 75, etc.

______ 3. a predictable or prescribed
sequence of numbers, objects,
etc.

______ 4. the use of rounding and/or
other strategies to determine
a reasonably accurate
approximation without
calculating an exact answer

______ 5. an orderly display of
numerical information in
rows and columns

______ 6. information in the form of
numbers gathered for
statistical purposes

A. data

B. data display

C. estimation

D. multiples

E. pattern
(relationship)

F. table (or chart)
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Match each definition with the correct term. Write the letter on the line provided.

Practice

______ 1. a mathematical expression that
contains variables and describes a
pattern or relationship

______ 2. an expression containing numbers
and variables and operations that
involve numbers and variables
but not containing equality or
inequality symbols
Example: 7x or 2x + y

______ 3. a mathematical sentence that
equates one expression to another
expression
Example: 2x = 10

______ 4. any symbol that could represent a
number

______ 5. a way of expressing a relationship
using variables or symbols that
represent numbers

A. algebraic
expression

B. algebraic rule

C. equation

D. formula

E. variable
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Lesson Two Purpose

• Create and interpret graphs to explain cause-and-effect
relationships. (D.1.3.2)

• Describe patterns and relationships through graphs.
(D.1.3.1)

• Identify and plot ordered pairs in a rectangular
coordinate system (graph). (C.3.3.2)

• Use estimation strategies to predict results and to check
for reasonableness of results. (A.4.3.1)

Identifying and Plotting Pairs

Juan decides he would like to display his data differently and decides to
make a graph.

• He makes some plans before making his graph on a
coordinate grid or system of evenly spaced, parallel
horizontal and vertical lines. (Refer to pages 182-183 for
more descriptions and illustrations of  coordinate grids or
systems.)

• Since his time and distance are always positive numbers,
he only needs the first quadrant or region of the graph.

first quadrant

coordinate graph
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• He knows that distance changes over time, so he decides
to put time on the horizontal axis (often called the x-axis).
He will label this axis “Time in Hours.”

X

Y

Time in Hours

horizontal axis

• He will put distance traveled on the vertical axis (often
called the y-axis). He will label this axis “Distance in
Miles.”

X

Y

Time in Hours

D
is

ta
n

c
e
 i
n

 M
il
e
s

vertical axis
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• He decides to title his graph “The Effect of the Rate of Speed on
Distance Traveled” and places this title above the graph.

• He will use zero as his minimum value and 15 as his maximum
value for time. He will use a scale or assigned numeric value of
one on the x-axis.

• He will use zero as his minimum value and 1000 as his
maximum value for distance. He does this since speeds greater
than 50 mph yield distances greater than 750 miles. He will use
a scale of 50 on this axis. This is not because one of the rates is
50 mph but because counting by 50s from 0 to 1000 is
convenient. He would be likely to use the same scale if the rate
were 40 mph.

• He wants to plot the data for 65 mph first and then compare it
with the data for the 50 mph rate from practice on page 269.

• He plots the ordered pairs or points for the data in the table for
65 mph. He does this by first locating the number of hours on
the horizontal axis and moving from that point straight up to a
point aligned with the correct distance on the vertical axis. For
the point representing 4 hours, 260 miles, he would plot the
ordered pairs as shown below.

The Effect of the Rate of Speed on Distance Traveled

X

Y

0

50

100

150

200

250

0 1 2 3 4 5 6
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Time in Hours

(4 hours, 260 miles)
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• This is the graph Juan made.

The Effect of Rate of Speed on Distance Traveled

X

Y

D
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0

100

200

300

400

500

600

700

800

900

1000

Time in Hours
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Key
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Practice

Juan made some observations from looking at his graph on the previous page
showing distance traveled at a rate of 65 mph for 0-15 hours. Determine if each
observation is True or False. If the observation is false, explain why.

__________ 1. I plotted points for 16 ordered pairs of data and one line
passes through all of them.

_________________________________________________

__________ 2. I would get the same line if I picked two pairs of data
such as (2 hours, 130 miles) and (8 hours, 520 miles),
plotted them correctly, connected the points and
extended the line.

_________________________________________________

__________ 3. I could plot only two points, connect them and extend
the line. If I made a mistake when plotting one or both of
the points, my graph would not be correct.

_________________________________________________

__________ 4. Plotting three or more points would be more reliable
than plotting only two points. If they all were on the
same line, I’d be more confident.

_________________________________________________

__________ 5. Since I know I travel 65 miles for each hour of travel, the
rate is constant, and I should get a line when making my
graph.

_________________________________________________
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__________ 6. Since the line passes through many points between the
points I plotted for (1 hour, 65 miles) and (2 hours, 130
miles), I can estimate distances using the graph for times
between one and two hours.

_________________________________________________

__________ 7. If I use the graph to find how far I can drive at 65 mph
in 7 hours, I find it to be approximately 550 miles.

_________________________________________________

__________ 8. If I use the graph to find how long it takes to travel 250
miles at 65 mph, I find it takes about 5.5 hours.

_________________________________________________

__________ 9. If I plot points on the coordinate grid for the data for 50
mph, the title, labels on axes, and scale could remain the
same.

_________________________________________________

_________ 10. I could use a different color for each rate of speed in my
table. If I do so, a key is not necessary. The user should
be able to figure out which line goes with which speed.

_________________________________________________

_________ 11. If I had no color markers, I could create another system
with my pencil and provide a key to help the user.

_________________________________________________

_________ 12. Exactly three of the above statements were marked false
by me. If I can respond true to this statement, I should
go to the next problem. If not, I should read and
consider the statements again.

_________________________________________________



284 Unit 4: Creating and Interpreting Patterns and Relationships

Practice

On the copy of Juan’s graph below, plot points for the data for the rate of
50 mph from the practice on page 269. Include a key for the graph.
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The Effect of Rate of Speed on Distance Traveled
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Practice

Use your graph on the previous page to complete the following statements.

1. There is one point on both lines and the coordinates of that point are

(   ,  ), representing  hours

and  miles traveled.

2. Juan’s line for distance traveled at 65 mph is  (more, less)

steep than the line for the rate of 50 mph.

3. If I sketched in a line for 70 mph, it would be  (above,

below) the line for 65 mph.

4. If I sketched in a line for 60 mph, it would lie between the lines for

 mph and  mph.

5. The difference in distance traveled at the various rates of speed

 (decreases, increases) as the time traveled

increases.

6. The distance between the lines  (decreases,

increases) as the time traveled increases.

7. According to the graph, the distance traveled at a rate of 65 mph for

11 hours is about  miles.

8. According to the graph, the time required to travel a distance of 275

miles at 50 mph is about  hours.
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9. I could make a table and a graph for distances traveled by an airplane

at rates of 200 mph and 250 mph. If I did, I would change the scale on

the distance axis to accommodate distances from 0 to 3,750. I would

expect the graphs to be  (somewhat like,

very different from) the graph I made in this lesson.

10. I could make a table and a graph for distances traveled by a bicycle at

rates of 7 mph and 10 mph. I would change the scale on the distance

axis to accommodate distances from 0 to about 

miles, and I would expect the graphs to be 

(somewhat like, very different from) the graph I made in this lesson.
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Practice

Answer the following using complete sentences.

1. Give one example of when you might prefer using the table from

Lesson One to get information. ______________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

2. Give one example of when you might prefer using the graph from

this lesson to get information. _______________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

 3. Give one example of how you used estimation in this lesson.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the numeric values assigned to
the axes of a graph

______ 2. the location of a single point on a
rectangular coordination system
where the digits represent the
position relative to the x-axis and
y-axis
Example: (x, y) or (3, 4)

______ 3. any of the four regions formed by
the axes in a rectangular
coordinate system

______ 4. the horizontal and vertical
number lines used in a
rectangular graph or coordinate
grid system

______ 5. network of evenly spaced,
parallel horizontal and vertical
lines especially designed for
locating points, displaying data,
or drawing maps

______ 6. a drawing used to represent data

______ 7. the titles given to a graph, the
axes of a graph, or the scales on
the axes of a graph

A. axes (of a
graph)

B. coordinate
grid or system

C. graph

D. labels (of a
graph)

E. ordered pair

F. quadrant

G. scale
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Lesson Three Purpose

• Describe a wide variety of patterns. (D.1.3.1)

• Use exponential and scientific notation. (A.2.3.1)

• Use concepts about numbers to build number sequences.
(A.5.3.1)

• Understand the basic properties of, and relationships
pertaining to, geometric shapes in two dimensions.
(C.1.3.1)

• Use a model to derive the formula for circumference.
(B.1.3.1)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve problems, using appropriate methods
of computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

Using Concepts about Numbers

Cassandra’s math teacher told the class that they could have a pizza party
if the class created a set of problems featuring patterns.

• Students would review all submissions,

• vote on the five they liked best and

• challenge another math class to solve them.
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Practice

Solve the following problems dealing with patterns in numbers.

 (Remember: When you have completed numbers 1 through 11,
you will vote for the five patterns that you would recommend as
challenging for students in another math class.)

1. Numbers associated with square arrangements are often called
square numbers. For example:

Square

Arrangement

X

X  X
X  X

X  X  X
X  X  X
X  X  X

X  X  X  X
X  X  X  X
X  X  X  X
X  X  X  X

1st

2nd

3rd

4th

1

4

9

16

Square

Number

Find the 7th square number. 

2. Prime numbers have two and only two factors or numbers that
divide exactly into that number. Composite numbers have three or
more factors. Use these definitions to continue this pattern.

                     13, 17, 19, 23,  ,  , 
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3. The expression 23 (or 2 ^ 3 on a graphing calculator) is the
exponential form of 2 x 2 x 2 and means two used as a factor three
times. It is read as two to the third power, and its value is 8. The
two is called the base, and the three is called the exponent. The
expression 25, read as two to the fifth power, means
2 X 2 X 2 X 2 X 2, or two used as a factor five times. Its value is 32.
The expression 21 (or 2^1 on a graphing calculator) is read as two to
the first power and means 2 used as a factor one time. Its value is 2.
Use this definition to complete this pattern.

26

25

24

23

22

21

20

64

32

16

8

Note: Enter 10, 30, 40, 750, 12340 (or 2^0, 3^0, 4^0, 75^0, 1234^0) on
your calculator and see what results you get! Patterns like the one above
may help you understand the results you got with your calculator.

4. The work you did in the first problem may provide a clue to help
you complete this pattern.

          1, 2, 6, 15, 31,  , 

The differences between the entries are always consecutive

 numbers.
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5. Numbers associated with triangular arrangements are often called
triangular numbers. For example:

 X

  X
                     X X

 X
                       X X

         X X X

Triangular

Number

Triangular

Arrangement

1st

2nd

3rd

4th

5th

1

3

6

Find and illustrate the 4th and 5th triangular numbers and their

triangular arrangement in the chart above.

6. Continue the following pattern.

1, 3, 9, 27, 81,  , 

State the general rule or mathematical expression that describes the

pattern or relationship in words. ____________________________

_________________________________________________________

_________________________________________________________
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7. Continue the following pattern.

 1
8

1
4,

3
8

1
2,,

5
8,

3
4, ,  , 

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________

8. Continue the following pattern.

 0, 0.35, 0.70, 1.05, 1.40,  , 

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________

9. Continue the following pattern.

 1
4

1
2, ,1 2 3

4,3 5 ,
1
46 ,  , 

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________
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10. The definition in problem number three may help you understand
the following so you are able to continue the pattern.

12 = 1

112 = 121

1112 = 12321

11112 = 1234321

111112 = 123454321

1111112 = ______________

Note: If you enter this on your calculator, the answer appears in
scientific notation or shorthand method of writing numbers. It is
fun to do with paper and pencil to see why the pattern occurs. Try
111111 X 111111 to verify your response.

11. Place an X by each of the five patterns you would recommend as
challenging for other students.

Ballot

Now that you have completed the practice on pages 290-294, vote for the
five patterns you would recommend as challenging by placing an X by the
problem number.

1. 5. 9.

2. 6. 10.

3. 7. 11.

4. 8.
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the number of times the base
occurs as a factor

______ 2. a number or expression that
divides exactly another number

______ 3. a shorthand method of writing
very large or very small
numbers

______ 4. the number that is used as a
factor a given number of times

______ 5. any whole number with only
two factors, 1 and itself

______ 6. any whole number that has
more than two factors

______ 7. an exponent; the number that
tells how many times a number
is used as a factor

______ 8. a mathematical expression that
describes a pattern or
relationship

A. base

B. composite
number

C. exponent
(exponential
form)

D. factor

E. power

F. prime number

G. rule

H. scientific
notation
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Practice

Answer the following using short answers.

 Interesting relationships exist in measurement and geometry.

• Study the data provided.

• Discover the relationship.

• Add appropriate entries.

• Explain in words a general rule for the relationship.

1. There is a relationship between the number of sides in a polygon
and the sum of the measures of the interior angles. Study the table
and determine the relationship.

triangle 3 180°

quadrilateral 4 360°

pentagon 5 540°

hexagon 6 720°

heptagon 7 _____ °

octagon 8 _____ °

Number of
Sides

Sum of Interior
Angle Measures

Polygon

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________

triangle quadrilateral pentagon hexagon heptagon octagon



Unit 4: Creating and Interpreting Patterns and Relationships 297

2. There is a relationship between the diameter or line passing through
the center of a circle and the circumference or the perimeter around
the circle. Study the table and determine the relationship.

1 unit 3.14 square units (units2)

2 units 6.28 square units

3 units 9.42 square units

4 units 12.56 square units

5 units ______ square units

6 units ______ square units

Measure of

Diameter of

Circle

Measure of

Circumference

of Circle

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________

diameter

circumference

circle
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3. There is a relationship between numbers that are powers of two such
as 21, 22, and 23 and the sum of the proper factors of the number.
Proper factors are all of the factors of the number except the number
itself. Study the table and determine the relationship.

21 = 2 1

22 = 4 1 + 2 = 3

23 = 8 1 + 2 + 4 = 7

24 = _____ _______________

25 = _____ __________________

26 = _____ _______________________

Powers of

Two

Sum of Proper

Factors

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________
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4. There is a relationship between the areas or the inside regions of a
triangle and a parallelogram if their bases are the same measure
and their heights are the same measure. We will say that the triangle
is “related” to the parallelogram when this is true. Study the table
and determine the relationship.

3 square units 1.5 square units

4 square units 2 square units

5 square units 2.5 square units

6 square units 3 square units

7 square units

8 square units

Area of

Parallelogram

Area of “Related”

Triangle

State the general rule in words. ______________________________

_________________________________________________________

_________________________________________________________

h h

                         parallelogram                                        triangle
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5. There is a relationship between the amount of space occupied, or
the volume of a cylinder and the volume of a sphere, if the diameter
and height of the cylinder are the same measure as the diameter of
the sphere. We will say that the sphere is “related” to the cylinder
when this is true. Study the table to determine the relationship and
continue the pattern.

3 cubic units 2 cubic units

6 cubic units 4 cubic units

9 cubic units 6 cubic units

12 cubic units 8 cubic units

15 cubic units _______________

18 cubic units _______________

Volume of “Related” SphereVolume of Cylinder

What fractional part of the volume of the cylinder is the volume of

the “related” sphere? 

        cylinder                             sphere
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6. A rectangle is enlarged by doubling its length and doubling its
width. Study the table to determine the relationship between the
area of the original rectangle and the area of the enlargement.

3 square units 12 square units

4 square units 16 square units

5 square units 20 square units

6 square units 24 square units

7 square units _______________

8 square units _______________

Area When

Enlarged as Stated

Area of Original

Rectangle

When the length and width of a rectangle are doubled, the area of the

enlargement is  times the area of the original. Use grid paper to

draw a rectangle and its enlargement by doubling its dimensions to

illustrate why this is true.
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7. A rectangle is enlarged by tripling its length and tripling its width.
Study the table to determine the relationship of the area of the
original with the area of the enlargement and continue the pattern.

3 square units 27 square units

4 square units 36 square units

5 square units 45 square units

6 square units 54 square units

7 square units

8 square units

Area When

Enlarged as Stated

Area of Original

Rectangle

When a rectangle is enlarged by tripling its length and tripling its

width, the area of the enlargement is ________ times the area of the

original. Use grid paper to draw a rectangle and its enlargement by

tripling dimensions to show why this is true.



Unit 4: Creating and Interpreting Patterns and Relationships 303

8. A rectangular prism or three-dimensional figure is enlarged by
doubling its length, doubling its width, and doubling its height.
Study the table to determine the relationship of the volume of the
original prism to the enlarged prism and continue the pattern.

3 cubic units 24 cubic units

4 cubic units 32 cubic units

5 cubic units 40 cubic units

6 cubic units 48 cubic units

7 cubic units 

8 cubic units

Volume When

Enlarged as Stated

Volume of

Original Prism

If the length, width, and height of a rectangular prism are doubled,

the volume of the enlarged prism is  times the volume of the

original.

(If unit cubes are available in your classroom, start with a cube 1 by
1 by 1, and double its length, width, and height. How many unit
cubes are needed to do this? Try starting with a cube that is
2 by 2 by 2.)

original cube doubled
dimensions
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9. Give an example of how you used mental mathematics for

computation in this lesson. _________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

10. Create a question involving a pattern that might be interesting and

challenging for another student. _____________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the amount of space occupied in three
dimensions and expressed in cubic
units

______ 2. the inside region of a
two-dimensional figure measured in
square units

______ 3. a line segment from any point on the
circle passing through the center to
another point on the circle

______ 4. a three-dimensional figure
(polyhedron) with congruent,
polygonal, and lateral faces that are
all parallelograms

______ 5. the perimeter around a circle; the
distance around a circle

______ 6. the result of an addition

______ 7. a closed figure whose sides are
straight and do not cross

______ 8. a polygon with three sides

______ 9. a polygon with four sides and two
pairs of parallel sides

______ 10. the length of a boundary of a figure;
the distance around a polygon

______ 11. the point from which all points on the
circle are the same distance

______ 12. the set of all points in a plane that are
all the same distance from a given
point called the center

A. area

B. center of a
circle

C. circle

D. circumference

E. diameter

F. parallelogram

G. perimeter

H. polygon

I. prism

J. sum

K. triangle

L. volume
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Lesson Four Purpose

• Create and interpret tables and verbal descriptions.
(D.1.3.2)

• Represent problems with algebraic expressions. (D.2.3.1)

• Use exponential and scientific notation. (A.2.3.1)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve problems, using appropriate methods
of computing, such as mental mathematics, paper and
pencil, and calculators. (A.3.3.3)

Using Algebraic Expressions

Levi and his classmates enjoyed the challenge with patterns sent to them
by Cassandra’s class. Levi’s teacher has taught his class to play a game
called “What’s My Rule?”

• Before learning to play the game, the class was given a rule,
and each student had to apply it to the numbers 1 through 5.

• They also let the letter n stand for any number and wrote the
rule as an algebraic expression.

One rule that you use every day is the rule concerning sales tax. The
amount may vary from one county to another in Florida, but all Florida
counties have a sales tax. The rule for the sales tax in Leon County is
seven cents for each dollar you spend. If the price of an item is $1.00, the
customer pays $1.07 with tax. If the item is $5.00, the customer pays $5.35
with tax. If the item is $10,000, the customer pays $10,700 with tax. The
rule could be written as 1.07p where p represents price.

Leon County sales tax is seven cents for each dollar.

Rule: 1.07 times the price of 1.07p

1.07 x p or price of item =  total cost
1.07 x $1.00 = $1.07
1.07 x $5.00 = $5.35
1.07 x $10,000 = $10,700
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Practice

Use the rule provided to complete a table for each problem. The rule is also
expressed as an algebraic expression at the bottom of the right column of the
table in odd numbered problems. You should provide the algebraic expression on
even numbered problems at the bottom of the right column of the table.

1. Rule: Double the number and then add 1.
Example: Using 6 as your given number, either double the number or
multiply the number by 2 and add 1.

 6 + 6 + 1 = 13 or

2(6) + 1 = 13

1

2

3

4

5

n 2n + 1
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2. Rule: Double the number and then subtract 1.

1

2

3

4

5

n

3. Rule: Find the value of the number to the 4th power.

1

2

3

4

5

n n4
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4. Rule: Triple the number.

1

2

3

4

5

n

5. Rule: Multiply the number by 100 and subtract 5 from the product.

1

2

3

4

5

n 100n - 5
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6. Rule: Divide the number by 4.

1

2

3

4

5

n

7. Rule: Divide the number by 10.

1

2

3

4

5

n
n
10
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8. Rule: Multiply the number by 7 and add 3 to the product.

1

2

3

4

5

n

9. Rule: Add 3 to the number and multiply the sum by 7.

1

2

3

4

5

n (n + 3)7
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10. Rule: Divide by 4 and multiply the quotient by 4.

1

2

3

4

5

n
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Practice

Use the rule of 1.07p (from page 306) where p represents price and use
newspaper advertisements for electronic equipment. Choose five items
and determine their total cost, with a sales tax of 7 percent. List the name of the
item, the price of the item, and the total cost including tax.

Name of the Item Price Total Cost

1. ____________________ __________ __________

2. ____________________ __________ __________

3. ____________________ __________ __________

4. ____________________ __________ __________

5. ____________________ __________ __________
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Writing Algebraic Expressions

After Levi and his classmates had done a number of problems applying
the rule provided by their teacher and writing it as an algebraic
expression, they were ready for the challenge of the game, “What’s My
Rule?”

• The teacher provided the table.

• The numbers 1-5 were called the input.

• The result after the rule was applied was called the
output.

• The students were challenged to discover the rule and to
write it as an algebraic expression.
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Practice

Play the game “What’s My Rule?” by discovering the rule for each table and
writing it as an algebraic expression. You may want to write it in words first,
but that is not required.

1. Input Output

1 6

2 7

3 8

4 9

5 10

n

2. Input Output

1 0

2 1

3 2

4 3

5 4

n
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3. Input Output

1 4

2 8

3 12

4 16

5 20

n

4. Input Output

1 1

2 4

3 9

4 16

5 25

n
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5. Input Output

1 4

2 7

3 10

4 13

5 16

n

6.
Input Output

1 0

2 2

3 4

4 6

5 8

n
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7. Input Output

1 10

2 20

3 30

4 40

5 50

n

8. Input Output

1 0.5

2 1

3 1.5

4 2

5 2.5

n
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9. Input Output

1 1

2 8

3 27

4 64

5 125

n
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Practice

Create a rule and use it to complete a table.

Rule: _____________________________________________________

_________________________________________________________

Table:

1

2

3

4

5

n
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Practice

Determine the percentages withheld from Mariah’s paycheck.

Mariah looked forward to her first paycheck from her summer job. She
was paid $7.00 per hour and worked 20 hours her first week. She had big
plans for the $140.00 she had made. When she got her check, $10.71 had
been withheld for Social Security, and $21.00 had been withheld for
federal income tax. She asked her boss about the rules concerning pay and
withholding. Mariah’s boss said, “You’re a good student and a good
employee. The withholding for Social Security and for federal income tax
were percentages of your pay. I’d love to see you figure out the rules for
yourself.” Mariah wanted no more surprises on future paydays, so she
used mathematics to determine the rules.

Can you estimate the percentage withheld for Social Security? For federal
income tax? About what percentage of Mariah’s paycheck is withheld for
both Social Security and federal income tax?

Mariah’s pay Amount withheld Amount withheld
before deduction for Social Security for Federal Income Tax

$140.00 $10.71 $21.00

To find what part of her pay is withheld for Social Security, Mariah
divided $140 into $10.71.

140 10.7100
9 80

910
840

700
700

)
0.0765

She then converted 0.0765 to a percent and now knows that 7.65% of her
pay is withheld for Social Security. That means she pays $7.65 for each
$100.00 earned.

1. If federal income tax withheld from Mariah’s paycheck equals
$21.00, and Mariah’s pay equals $140.00, then

21.00
140  or 140 21.00)  =  =  % is being withheld.
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2. How much would be withheld from Mariah’s paycheck for Social

Security all year, assuming Mariah gets paid every week? (Note:

One year has 52 weeks.) ____________________________________

3. How much would be withheld from Mariah’s paycheck for

federal income tax all year, assuming Mariah gets paid every week?

_________________________________________________________

4. How much does Mariah earn in one year before any deductions are

made? ___________________________________________________

5. How much does Mariah earn in one year minus the amount

withheld for Social Security and federal income tax? ___________

6. What is the total percentage of Social Security and federal income

tax withheld from Mariah’s paycheck in a year? _______________
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Lesson Five Purpose

• Represent and solve real-world problems graphically
and with algebraic expressions and equations. (D.2.3.1)

• Create and interpret tables. (D.1.3.2)

• Use algebraic problem-solving situations to solve
real-world problems. (D.2.3.2)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve real-world problems, using
appropriate methods of computing, such as mental
mathematics, paper and pencil, and calculator. (A.3.3.3)

• Use the formulas for finding rate, time, and distance.
(B.1.3.2)

Summary

Let’s summarize what has been covered in Unit
4.

• Guessing the rule requires analysis and
is sometimes difficult.

• Applying a rule requires computational
skills and often is not difficult.

• In Lesson One, you applied rules to find
the distance traveled at 65 miles per hour.

• In Lesson Two, you made a graph of data to illustrate a
relationship.

• In Lesson Three, you studied patterns and relationships
to make discoveries and extended patterns and
relationships. You also stated rules in words.

• In Lesson Four, you applied rules, determined rules, and
wrote rules as algebraic expressions.

• A graphing calculator will accept a rule in equation form
and provide a table and a graph for the relationship
represented by the rule.
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Have you ever wondered when you will ever use this? Following are two
examples of real-life experiences. Now use what you have learned in this
unit to solve real-world problems.
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Practice

Read to answer the items that follow.

• Mr. Walker is purchasing a cellular phone and must
decide on one of two plans for monthly charges.

• Plan A charges $15 per month plus 50 cents per minute of
usage.

• Plan B charges $30 per month plus 25 cents per minute
for usage.

1. Write a rule or an algebraic expression using a variable for minutes
used representing the cost of each plan.

Plan A: __________________________________________________

_________________________________________________________

Plan B: ___________________________________________________

_________________________________________________________

2. If Mr. Walker plans to use the phone for emergencies only and
estimates that his usage will be 10 minutes or less per month, which
plan should he use? Explain your answer.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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3. If Mr. Walker plans to use the phone frequently and estimates that
his usage will be more than 60 minutes per month, which plan
should he use? Explain your answer.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

4. Make a table for the plans for 0 to 70 minutes.

0

10

20

30

40

50

60

70

Minutes of
Usage Plan A Plan B
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5. Make a graph of the data. Be sure to title your graph, label your
axes, and provide a key.
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6. Explain how the rules you wrote in item 1 helped you write the

explanations in items 2 and 3. _______________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

Explain how the table and graph might help you write those

explanations. _____________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

Which do you prefer and why? _____________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Read to answer the items that follow. Recall the work you did earlier in this unit
related to time, rate, and distance and answer the following using short
answers.

In March of 1999, a Swiss doctor and British pilot became the first aviators
to circle the world in a balloon. Newspapers reported that the 26,000 mile-
plus, nonstop navigation took 19 days.

1. What was the average rate per day based on 19 full days and 26,000

miles? ___________________________________________________

2. What was the average rate per hour based on 19 days of 24 hours

each and 26,000 miles? _____________________________________

Interesting Notes

• The names of the two men are Bertrand Piccard and
Brian Jones.

• One of the men has twice visited a cousin in Tallahassee,
Florida.

• In 1522 Juan Sebastian de Elcano of Spain led the
remnants of Ferdinand Magellan’s expedition to
complete the first voyage around the world.

• In 1783 Pilatre de Rozier and Francois Laurent of France
made the first balloon flight in Paris, going 5 1

2  miles.

• In 1898 Captain Joshua Slocum of the United States
became the first to sail around the world alone.

• In 1931 Auguste Piccard (grandfather of round-the-world
balloonist Bertrand Piccard) and Paul Kipfer were the
first to reach the stratosphere in a balloon, rising to 51,775
feet.

• In 1961 Yuri Gagarin of the Soviet Union was the first
human to orbit Earth in a spacecraft.





Unit 5: Probability and Statistics

This unit emphasizes how statistical methods and probability concepts are
used to gather and analyze data to solve problems.

Unit Focus

Numbers Sense, Concepts, and Operations

• Understand the relative size of whole numbers and
fractions. (A.1.3.2)

• Understand concrete and symbolic representations of
rational numbers in real-world situations. (A.1.3.3)

• Understand and explain the effects of addition and
multiplication on whole numbers. (A.3.3.1)

• Add, subtract, multiply, and divide whole numbers,
decimals, and fractions to solve real-world problems,
using appropriate methods of computing, such as mental
mathematics, paper and pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results and to check
for reasonableness of results. (A.4.3.1)

Measurement

• Use concrete and graphic models to derive formulas for
finding angle measures. (B.1.3.2)

• Solve problems involving units of measure and convert
answers to a larger or smaller unit. (B.2.3.2)

Algebraic Thinking

• Create and interpret tables, graphs, and vertical
descriptions to explain cause-and-effect relationships.
(D.1.3.2)



Data Analysis and Probability

• Collect, organize, and display data in a variety of forms,
including tables, charts, and bar graphs, to determine
how different ways of presenting data can lead to
different interpretations. (E.1.3.1)

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

• Analyze real-world data by applying appropriate
formulas for measures of central tendency and
organizing data in a quality display, using appropriate
technology, including calculators and computers. (E.1.3.3)

• Compare experimental results with mathematical
expectations of probabilities. (E.2.3.1)

• Determine the odds for and the odds against a given
situation. (E.2.3.2)

Store Owner

• determines markup for
an item’s selling price

• pays expenses of
operating the store,
such as rent, salaries,
insurance, and cost of
goods
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Vocabulary

Study the vocabulary words and definitions below.

angle ................................................ the shape made by two rays
extending from a common
endpoint, the vertex;
measures of angles are
described in degrees (°)

axes (of a graph) ............................ the horizontal and vertical number lines
used in a rectangular graph or
coordinate grid system as a fixed
reference for determining the position of
a point; (singular: axis)

bar graph ........................................ a graph used to
compare quantities
in which lengths of
bars are used to
compare numbers

center of circle ............................... the point from which all points on the
circle are the same distance

chart ................................................. see table

circle ................................................ the set of all points in a plane that are all
the same distance from a given point
called the center

circle graph ..................................... a graph used to compare
parts of a whole; the
whole amount is shown
as a circle, and each part
is shown as a percent of
the whole

vertex

si
de

side

0

1

2

3

4

5

6

7

8

2001200019991998

(31.91%)

(10.64%)

(21.28%)

(5.32%)

(30.85%)



334 Unit 5: Probability and Statistics

congruent ........................................ figures or objects that are the same
shape and the same size

cube ................................................. a rectangular prism that has six square
faces

data .................................................. information in the form of numbers
gathered for statistical purposes

data display .................................... different ways of displaying data in
tables, charts, or graphs
Example: pictographs; circle graphs;
single, double, or triple bar and line
graphs; histograms; stem-and-leaf plots;
and scatterplots

degree (°) ......................................... common unit used in measuring angles

denominator ................................... the bottom number of a fraction,
indicating the number of equal parts a
whole was divided into
Example: In the fraction 2

3  the
denominator is 3, meaning the whole
was divided into 3 equal parts.

difference ........................................ the result of a subtraction
Example: In 16 - 9 = 7, 7 is the difference.

double bar graph ........................... a graph used to compare quantities of
two sets of data in which length of bars
are used to
compare
numbers
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equally likely ................................. outcomes in a situation where each
outcome is assumed to occur as often as
every other outcome

estimation ....................................... the use of rounding and/or other
strategies to determine a reasonably
accurate approximation without
calculating an exact answer

even number .................................. any whole number divisible by 2
Example:  2, 4, 6, 8, 10, 12...

probability ..................................... the likelihood of an event happening
that is based on experience and
observation rather than theory

face ................................................... one of the plane surfaces bounding a
three-dimensional figure; a side

fraction ............................................ any numeral representing some part of
a whole; of the form a

b
Example: One-half written in
fractional form is 1

2 .

graph ............................................... a drawing used to represent data
Example: bar graphs, double bar graphs,
circle graphs, and line graphs

grid ................................................... a network of evenly spaced, parallel
horizontal and vertical lines

labels (for a graph) ........................ the titles given to a graph, the axes of a
graph, or the scales on the axes of a
graph

 experimental or empirical
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line graph (or line plot) ............... a graph used to
show change
over time in
which line
segments are
used to indicate
amount and
direction

mean (or average) .......................... the arithmetic average of a set of
numbers

median ............................................ the middle point of a set of ordered
numbers where half of the numbers are
above the median and half are below it

mode ................................................ the score or data point found most often
in a set of numbers

numerator ....................................... the top number of a fraction, indicating
the number of equal parts
Example: In the fraction 2

3 , the
numerator is 2.

odd number .................................... any whole number not divisible by 2
Example: 1, 3, 5, 7, 9, 11...

odds ................................................. the ratio of one event occurring to the
event not occurring; the ratio of
favorable outcomes to unfavorable
outcomes

outcome ........................................... a possible result of a probability
experiment
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percent ............................................. a special-case ratio in which the
second term is always 100
Example: The ratio is written as a whole
number followed by a percent sign,
such as 25% which means the ratio of
25 to 100.

pictograph ...................................... a graph used to
compare data in
which picture
symbols represent a
specified number of
items

probability ..................................... the ratio of the number of favorable
outcomes to the total number of
outcomes

product ............................................ the result of a multiplication
Example: In 6 x 8 = 48, 48 is
the product.

protractor ........................................ an instrument used in
measuring and drawing
angles

range (of a set of numbers) ......... the difference between the highest (H)
and the lowest value (L) in a set of data;
sometimes calculated as H - L + 1

ratio .................................................. the quotient of two numbers
used to compare two quantities
Example: The ratio of 3 to 4
is 3

4 .

scales ................................................ the numeric values assigned to the axes
of a graph

Number

Living*

4

4 + 4 = 8

4 + 4 + 4 = 12

Living Chicks
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stem-and-leaf plot ......................... a way of
organizing data to
show their
frequency

sum .................................................. the result of an addition
Example: In 6 + 8 = 14,
14 is the sum.

table (or chart) ............................... an orderly display of numerical
information in rows and columns

theoretical probability ................. the likelihood of an event happening
that is based on theory rather than on
experience and observation

whole number ............................... any number in the set {0, 1, 2, 3, 4...}

Stem Leaf

1
2
3
4

5 9
1 3 7 7 7
0 1 3 4 4 5 6 7
2 3 6 7 8
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Unit 5: Probability and Statistics

Introduction

As a consumer, the ability to gather and analyze data plays an important
role in decision making. Learning to do this for yourself will
enable you to question data-gathering processes, sampling
biases or systematic errors introduced into sampling or
testing, and conclusions of data gathered and analyzed
by others.

You may have participated in surveys,
experiments, and simulations that all yield
data for analysis to support decision making.
Your continued experiences in these areas will
strengthen your decision making in the real
world.

Unit 5 Assessment Requirement

You will be asked to attach the following to your unit assessment. Begin
now to collect necessary items.

1. Collect at least one example of each listed below from newspapers
and magazines.

• bar graph
• circle graph
• line graph, pictograph, or stem-and-leaf plot
• table or chart

2. Write a summary showing how effective the data displays in
your collection are in communicating information.
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Lesson One Purpose

• Add and subtract whole numbers to solve real-world
problems, using appropriate methods of computing, such
as mental mathematics, paper and pencil, and calculator.
(A.3.3.3)

• Use concrete and graphic models to derive formulas for
finding angle measures. (B.1.3.2)

• Understand the relative size of fractions. (A.1.3.2)

• Understand concrete and symbolic representations of
rational numbers in real-world situations. (A.1.3.3)

• Collect, organize, and display data in tables. (E.1.3.1)

• Compare experimental results with mathematical
expectations of probabilities. (E.2.3.1)

• Determine the odds for and the odds against a given
situation. (E.2.3.2)

Experimental and Theoretical Probability

Mr. and Mrs. Chance and their daughter, Hannah, like to vary their
household chores, so they take turns doing the different chores in their
home. Mr. Chance might sweep and mop this week, Mrs. Chance next
week, and Hannah the following week. The one chore that doesn’t appeal
to any of them is taking out the garbage once a week.

• They decide to add some fun to this dreaded chore by
using probability.

• Each Tuesday evening a probability activity is used to
determine who takes out the garbage Wednesday
morning.

• It is important that the activity be fair. To be fair, there
must be an equally likely chance for any one of the three
to be selected.
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In the next set of practices:

• You will experiment with each activity to determine the
experimental or empirical probability, and you will do
an analysis of each activity to determine the theoretical
probability.

• You will then summarize your findings and make a
ruling as to the fairness of the activity. The Chance family
will only use the ones that are found to be fair.
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Practice

Use the directions below to answer the following probability activity.

Two coins will be flipped.

• Mr. Chance takes out the garbage if the result is two heads.

• Mrs. Chance takes out the garbage if the result is two tails.

• Hannah takes out the garbage if the result is one of each.

1. Toss two coins 30 times. Record your experimental probability
results on the table below.

Outcomes Tally Marks
Total of Tally

Marks

two heads

two tails

one of each

The experimental probability is written as a fraction with the number of
times an outcome occurred in the numerator and the total number of trials
in the denominator.

For example, if the coins are tossed 30 times and two heads occur 9 times,
the experimental probability is 9

30. ( 9
30

number of times outcome occurred
total number of trials= )

Use your data to give the experimental probability for the following.

 (Remember: P means probability; P(2 heads) means probability
  of two heads occurring.)

2. P(2 heads) = P(2 tails) = 

P(1 of each) = 
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Analysis:

3. If the first coin comes up heads, the second can come up

 or  .

4. If the first coin comes up tails, the second can come up

  or  .

5. This gives us four outcomes:

heads,  or

heads,  or

tails,  or

tails, 

This theoretical probability is written as a fraction with the number of
possible outcomes in the denominator and the number of times the
desired outcome occurs in the numerator. Two heads occurs one time out
of four in the analysis so the theoretical probability is 1

4 .

6. P( 2 heads) = P(2 tails) = 

P(1 of each) = 

Make a ruling on whether or not the three family members are equally
likely to be chosen to take out the garbage and include your reason.

7. This activity is  (fair, unfair) because ________________

_________________________________________________________

________________________________________________________  .
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Practice

Use the directions below to answer the following probability activity.

The Chance family will roll one number cube or die. The number cube
will have one number, the numbers 1 through 6, on each face of the cube.

• If the result is 1 or 2, Mr. Chance takes out the garbage.

• If the result is 3 or 4, Mrs. Chances takes out the garbage.

• If the result is 5 or 6, Hannah takes out the garbage.

1. Roll one number cube 30 times and record your results on the table
below.

Outcomes Tally Marks
Total of Tally

Marks

sum of 1 or 2

sum of 3 or 4

sum of 5 or 6

2. Use your data to give the experimental probability for the following.

P(1 or 2) =     P(3 or 4) =     P(5 or 6) = 

3. The number cube has 6 faces, and each is equally like to be the result

of the roll. The number of possible outcomes is  . These

outcomes can be  ,  ,  ,  ,

 , or  .



Unit 5: Probability and Statistics 345

4. The theoretical probability of a 1 or 2 is therefore  .

5. The theoretical probability of a 3 or 4 is therefore  .

6. The theoretical probability of a 5 or 6 is therefore  .

Make a ruling on whether or not the Chance family members have an
equally likely chance of taking out the garbage with this activity and
include your reason.

7. This activity is  (fair, unfair) because ________________

_________________________________________________________

________________________________________________________  .
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Practice

Use the directions below to answer the following probability activity.

The person named on the section on which the spinner stops will take out
the garbage. Spin each spinner 30 times and record your results in the
tables. (A bobbie pin makes a good spinner if anchored with your pencil
point. Or if you straighten the outermost bend of a small paper clip, it also
makes a convenient spinner.)

Hannah

Mr. Chance

Mrs. Chance

 Mrs.

Chance

Hannah

Mr.

Chance

1. Spinner Card I: Using the above diagram, spin the spinner 30 times
and record your results on the table below.

Outcomes Tally Marks
Total of Tally

Marks

Mr. Chance

Mrs. Chance

Hannah

2. Use your data to give the experimental probability for the following.

P(Mr. Chance) =                      P(Mrs. Chance) = 

P(Hannah) = 
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HannahHannah
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3. Spinner Card II: Using the diagram, spin the spinner 30 times and
record your results on the table below.

Outcomes Tally Marks
Total of Tally

Marks

Mr. Chance

Mrs. Chance

Hannah

4. Use your data to give the experimental probability for the following.

P(Mr. Chance) =                    P(Mrs. Chance) 

P(Hannah) = 

5. With Spinner Card I, the three sections appear to be congruent. If a

protractor is used to measure the three angles formed at the center

of the circle, the measures are  degrees,  degrees,

and  degrees. (degrees = °)

The theoretical probability for each family member with Spinner Card I
can be represented as a fraction where the number of degrees determining
each member’s section is the numerator, and 360 (the total degrees in the
circle) is the denominator.
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6. Use your data to give the experimental probability for the following.

P(Mr. Chance) =              P(Mrs. Chance) = 

P(Hannah) = 

7. If these fractions are simplified, each is equal to  .

With Spinner Card II, Mrs. Chance has two parts of the circle. Mr. Chance
and Hannah have three parts, but the parts are not all the same size. Use a
protractor to determine the sum of the angle measures for each family
member’s sections.

8. Mrs. Chance:  degrees +  degrees

=  degrees

9. Mr. Chance:  degrees +  degrees +

 degrees =  degrees

10. Hannah:  degrees +  degrees +

 degrees =  degrees

11. Use your data to give the experimental probability for the following.

P(Mr. Chance) =                   P(Mrs. Chance) = 

P(Hannah) = 

Make a ruling on whether or not the members of the Chance family have
an equally likely chance of being chosen to take out the garbage with one
or more of these spinner cards and include your reasoning.

12. This activity is  (fair, unfair) when using Spinner Card 1

because _________________________________________________  .

13. This activity is  (fair, unfair) when using Spinner Card II

because _________________________________________________  .
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Practice

Use the directions below to answer the following probability activity.

A pair of dice will be rolled.

• If the sum is 2, 3, or 4, Mr. Chance takes out the garbage.

• If the sum is 5, 6, or 7, Mrs. Chance takes out the garbage.

• If the sum is 8, 9, or 10, Hannah takes out the garbage.

• If the sum is 11 or 12, keep rolling until a sum of
2 through 10 appears. Do not count extra rolls in the 30
times total.

1.  Roll the dice 30 times and record the results on the table below.

Outcomes Tally Marks
Total of Tally

Marks

sum of 1 or 2

sum of 3 or 4

sum of 5 or 6

2. Use your data to give the experimental probability for the following.

P(Mr. Chance) =                    P(Mrs. Chance) = 

P(Hannah) = 

To analyze this activity, we need to look at all possible outcomes.

If the first die comes up 1, the second die could come up 1, 2, 3, 4, 5, or 6.
The sums would be: 1 + 1 = 2; 1 + 2 = 3; 1 + 3 = 4; 1 + 4 = 5; 1 + 5 = 6;
1 + 6 = 7. This first part of the analysis would appeal to Hannah since her
parents have to take the garbage out every time!
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3. Complete the table below to help with the full analysis.

• The left column represents the number rolled on the first die.

• The top row represents the number rolled on the second die.

• The other columns and rows represent the sums when the two
numbers are rolled.

+ 1 2 3 4 5 6

1 2 3 4 5 6

2 3

3

4

5

7

6

11, roll
again

12, roll
again

11, roll
again

Sums Possible When Two Number Cubes or Dice Are Rolled

The table shows that 36 sums are possible, and 3 of these sums are 11 or 12.
These are not used because we roll again.

 Therefore, 33 sums remain.

4.  of the sums in the table are 2, 3, or 4, so the theoretical

P(Mr. Chance) is  .

5.  of the sums in the table are 5, 6, or 7, so the theoretical

P(Mrs. Chance) is  .

6.  of the sums in the table are 8, 9, or 10, so the theoretical

P(Hannah) is  .
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Make a ruling on whether or not the members of the Chance family have
an equally likely chance of taking out the garbage with this activity and
include your reasoning.

7. This activity is  (fair, unfair) because ________________

_________________________________________________________

________________________________________________________  .
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Practice

Use the directions below to answer the following probability activity.

The two spinner cards on the following page will be used. The object will
be to spin the spinners one time each and see what colors the two spins
land on. Imagine that these two colors are to be combined. When two
different colors are combined, a new color results.

• If the resulting color is red or blue, Mr. Chance takes out
the garbage.

• If the resulting color is purple, Mrs. Chance takes out the
garbage. (When red and blue are mixed, the result is
purple.)

• If the resulting color is green or orange, Hannah takes out
the garbage. (When blue and yellow are mixed, the result
is green. When red and yellow are mixed, the result is
orange.)

1. Spin each spinner once to determine the color that results. Repeat
this for a total of 30 results. Record your results on the table below.

Outcomes Tally Marks
Total of Tally

Marks

red or blue

purple

green or orange

2. The data from the experiment provide the following experimental
probability.

P(Mr. Chance) = _______                      P(Mrs. Chance) = _______

P(Hannah) = _______
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3. Use the table below for your analysis.

First spinner

stops on the

color:

Second spinner

stops on the

color:
Outcomes

red

blue

yellow

red or blue

red or blue

red or blue

red and red = red
red and blue = purple

blue and

blue and

=

=

         and

         and

=

=

red

blueyellow
blue

red

4. There are  possible outcomes.

5. Red or blue occur  times, so the theoretical  P(Mr. Chance)

is  .

6. Purple occurs  times, so the theoretical  P(Mrs. Chance)

is  .

7. Orange or green occur  times, so the theoretical  P(Hannah)

is  .

First Spinner Card Second Spinner Card
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Make a ruling on whether or not the members of the Chance family are
equally likely to be chosen to take out the garbage using this activity and
include your reason.

8. This activity is  (fair, unfair) because ________________

_________________________________________________________

________________________________________________________  .
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Practice

Choose the one probability activity from pages 342-354 in which the
difference in your experimental data and your theoretical analysis is the
greatest.

(Remember: Doing an experiment 30 times, as you did, is considered
limited experimentation. If 30 students in a class did an experiment 30
times, we would have 900 results rather than 30. The more times we
do the experiment, the more likely our results are to be approximately
the same as the theoretical analysis.)

1. Draw an appropriate table below and do that experiment 70 more
times. Add that data to the data from your original 30 trials. You
now have 100 results.
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2. Compare your experimental probability with the theoretical
probability. Are your results closer than they were with 30 trials?
Circle yes or no. If no, try another 100 trials. Add that data to your
table on the previous page to see if your results are closer than
before.

3. Suggest one additional activity the Chance family could use that
would be fair. Explain why it would be fair.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

4. Suggest one additional activity the Chance family could use that
would not be fair. Explain why it would not be fair.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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Practice

Use the directions below to answer the following statements.

The theoretical probability of getting 2 heads when two coins were tossed
in the first probability activity on pages 342-343 was 1

4  because there are
four possible outcomes when we toss two coins. We will review them in
the  table below. Let H stand for heads and T stand for tails.

First Coin Second Coin Outcome

H
(heads)

T
(tails)

H

T

H

T

H, H

H, T

T, H

T, T

Of the four outcomes, one outcome is two heads: H, H. The probability of
getting two heads is 1

4 .

The odds of getting 2 heads would be reported as 1 to 3 because the word
odds is defined as the ratio of one event occurring to the event not
occurring, or the ratio of favorable outcomes to unfavorable outcomes.

Two heads occur 1 time; they do not occur 3 times.

1. The odds of getting 2 tails would be  .

2. The odds of getting 1 head and 1 tail would be  .

The odds of not getting 2 heads would be reported as 3 to 1 since 2 heads
do not occur 3 times and they do occur 1 time.

3. The odds of not getting 2 tails would be  .

4. The odds of not getting 1 head and 1 tail would be  .
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Practice

Match each definition with the correct term. Write the letter on the line provided.

A. denominator

B. equally likely

C. experimental
or empirical
probability

D. fraction

E. numerator

F. outcome

G. probability

H. table

I. theoretical
probability

______ 1. outcomes in a situation where each
outcome is assumed to occur as often
as every other outcome

______ 2. the ratio of the number of favorable
outcomes to the total number of
outcomes

______ 3. the likelihood of an event happening
that is based on experience and
observation rather than theory

______ 4. the likelihood of an event happening
that is based on theory rather than on
experience and observation

______ 5. a possible result of a probability
experiment

______ 6. the top number of a fraction,
indicating the number of equal parts

______ 7. the bottom number of a fraction,
indicating the number of equal parts a
whole was divided into

______ 8. any numeral representing some part
of a whole

______ 9. an orderly display of numerical
information in rows and columns
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Practice

Use the list below to write the correct term for each definition on the line provided.

angle cube odds
center of circle data protractor
circle degree ratio
congruent face sum

____________________ 1. a rectangular prism that has six square
faces

____________________ 2. one of the plane surfaces bounding a
three-dimensional figure; a side

____________________ 3. figures or objects that are the same shape
and the same size

____________________ 4. an instrument used in measuring and
drawing angles

____________________ 5. the shape made by two rays extending from
a common endpoint, the vertex; measures
of angles are described in degrees (°)

____________________ 6. the point from which all points on the circle
are the same distance

____________________ 7. common unit used in measuring angles

____________________ 8. the set of all points in a plane that are all
the same distance from a given point called
the center

____________________ 9. the result of an addition

____________________ 10. information in the form of numbers
gathered for statistical purposes
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____________________ 11. the ratio of one event occurring to the event
not occurring; the ratio of favorable
outcomes to unfavorable outcomes

____________________ 12. the quotient of two numbers used to
compare two quantities
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Lesson Two Purpose

• Add, subtract, multiply, and divide whole numbers to
solve real-world problems, using appropriate methods of
computing, such as mental mathematics, paper and
pencil, and calculator. (A.3.3.3)

• Understand the relative size of whole numbers. (A.1.3.2)

• Organize and display data in bar graphs. (E.1.3.1)

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

• Analyze real-world data by applying appropriate
formulas for measures of central tendency and
organizing data in a quality display, using appropriate
technology, including calculators and computers. (E.1.3.3)

Data Displays

For the school year 1999-2000, one middle school in Tallahassee operated
on a year-round, optional school calendar. All other middle schools in
Tallahassee operated on a traditional calendar.

The data display or chart on the following practice shows the number of
school days for students and the number of holidays for students for each
month, excluding weekends.
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Practice

Use the chart below to find the total for each column. Record the totals on the
chart below.

Month
Number of Days

Students in

School

Number of Days

Students out of

School*

Number of Days

Students in

School

Number of Days

Students out of

School*

July

August

September

October

November

December

January

February

March

April

May

June

Total

15

21

8

19

18

13

19

20

8

19

20

0

7

1

14

2

4

10

2

1

15

1

3

22

0

12

21

20

18

13

19

20

18

19

20

0

22

10

1

1

4

10

2

1

5

1

3

22

Year-Round Calendar Traditional Calendar

* Does not include Saturdays and Sundays
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Mean, Mode, Median, and Range

• To find the mean or average for a set of data, we find the
sum of the numbers or data values and divide the sum by
the number of values in the set.

• To find the mode for a set of data, we review the values
in a set of data and determine if one value appears more
often than any other. If there is a tie, we say the data is
bimodal. It has two modes.

• To find the median for a set of data, the values are
written from smallest to largest. If the data set has an odd
number of values, the value in the center will be the median.
If the data set has an even number of values, the mean or
average of the two values in the center will be the median.

• The range for a set of data may be reported two different
ways. Sometimes it is reported as the difference in the
highest and lowest values. Sometimes it is reported as
ranging from the lowest to highest value.

Mean

Victor’s test scores have been as follows.

90, 75, 85, 90, 100

To find the mean (or average), we add all of the numbers as follows.

90 + 75 + 85 + 90 + 100 = 440

Then we count how many numbers or values were added and divide the
sum by the number of values that we added as follows.

sum divided by number of values = average

440 divided by 5 = 88
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Mode

To find the mode, we review the data as follows.

90, 75, 85, 90, 100

Ordering the data from smallest to largest is helpful in finding the mode,
especially if the data set has many members as follows.

 75, 85, 90, 90, 100

We find that the value 90 appears twice, which is more often than any
other value. The mode is therefore 90.

Median

To find the median, we write the values from smallest to largest as
follows.

75, 85, 90, 90, 100

We have five values. The third value is in the center, and it is 90. Our
median is 90.

Range

The range may be reported as the difference between the highest and the
lowest score, which is 25.

75, 85, 90, 90, 100

It may also be reported that scores ranged from 75 to 100.
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Practice

Use the chart below and find the mean, mode, median and range for each of
the four sets of data on the year-round calendar and traditional calendar on
page 362.

Number of Days

Students In

School

Number of Days

Students Out of

School*

Number of Days

Students In

School

Number of Days

Students Out of

School*

Mean

Mode

Median

Range

Year-Round Calendar Traditional Calendar

* Does not include Saturdays and Sundays

Monthly
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Practice

Write True if the statement is correct. Write False if the statement is not correct.
If the statement is false, rewrite it to make it true on the lines provided.

__________ 1. The year 2000 was a leap year, so the total number of
days for the year 2000 was 366. That means that
students also had 105 weekend days (Saturdays and
Sundays) not to be in school.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 2. During the months of November, December, January,
February, April, May, and June, the number of days
students were in school was the same for both calendars
and that represents more than half of the year.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 3. The traditional calendar has more months with only one
day out of school (excluding weekends).

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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__________ 4. During July and August, the traditional calendar
includes only 12 school days while the year-round
calendar includes 26 school days.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 5. The year-round calendar has 13 fewer school days than
the traditional calendar for the months of September
and June.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 6. The means were the same for days in school for the
year-round and traditional calendars because all of the
students go to school for 180 days, and 180 divided by
12 represents the mean.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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__________ 7. The means were different for the days not in school for
the year-round and traditional calendars because
students on the year-round calendar get more days out
of school.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 8. A year-round calendar student moving in late August
and transferring to a school on the traditional calendar
might question a requirement to attend school for 21
days in September and 18 days in March.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

__________ 9. A traditional calendar student moving in late August
and transferring to a school on the year-round calendar
might ask what can be done to make up the work
missed.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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_________ 10. The medians were the same for the number of days in
school for either calendar, but the values when listed
from smallest to largest were not the same.

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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Graphing Data

A graph is a picture used to display numerical
facts called data. Different graphs are used for
different purposes.

Newspapers and magazines often use
pictographs to visually display and compare
data. Pictographs use picture symbols to
represent a specified number of items. 

Line graphs use
line segments to
show changes in
data over a
period of time.
The line graph
shows both an
amount and a

direction of change. A line graph may be
used to show a trend of increase or decrease
in the data and may even be used to predict
data for a future time. 

Bar graphs use lengths of
bars to compare quantities
of data about different
things at a given time.
Double bar graphs are
used to compare
quantities of two sets of
data. Bar graphs have two
axes: a horizontal axis (—) and
a vertical axis ( l ). One of these axes
is labeled with a numerical scale. 

Circle graphs are used to compare parts of a whole. Circle
graphs display data expressed as percents of a whole.
The entire circle represents the whole, which is 100
percent. Each part is shown as a percent of the whole.

(31.91%)

(10.64%)

(21.28%)

(5.32%)

(30.85%)

circle graph
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Double Bar Graphs

Parents and students are often interested in the number of days out of
school each month. This helps in planning for trips, special appointments,
or extracurricular activities. The chart on page 362 provides that
information, but a double bar graph would be another way to display the
data.

Bar graphs use vertical or horizontal bars to compare quantities of data of
generally statistical information. Look at the example of a double bar
graph below.

All bar graphs need to contain certain information. Note the list below and
where each item is on the sample double bar graph.

1. appropriate title

2. labels for both axes

3. appropriate scales and labels of scales

4. key to indicate what the bars represent

5. space between the bars
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Practice

Use the grid paper below to make a double bar graph showing number of days
students are out of school (excluding weekends) each month. Use the data on page
362 to complete the graph.

Follow the directions below for your double bar graph. (Refer to the
previous page, if necessary.)

• Title your graph.

• Label your axes.

• Create appropriate scales and labels of scales.

• Include a key to show which bar represents which
calendar.

• Leave space between the bars for January and February,
February and March, and so on.

title

key
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Practice

Use your graph from the previous practice to complete the following
statements.

1. A family of football fans who like to travel to out-of-town games in

the fall might favor the  calendar

because __________________________________________________

_________________________________________________________

________________________________________________________  .

2. A family wishing to let the children spend a long summer with

grandparents who have a beach home might prefer

the  calendar because ____________

_________________________________________________________

________________________________________________________  .

3. A family with a first grader on the traditional calendar might prefer

the  calendar for their middle school

student because ___________________________________________

_________________________________________________________

________________________________________________________  .

4. A farm family with the greatest need for help with planting in the

spring might prefer the  calendar

because __________________________________________________

_________________________________________________________

________________________________________________________  .
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5. A family concerned about some academic skills being forgotten

if students are away from school for too long might

prefer  calendar because____________

_________________________________________________________

________________________________________________________  .

6. Take a position on which calendar you prefer and summarize the

reasons you think it would be better for you.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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7. If the school district were considering the year-round calendar for
middle schools, a survey might be used to provide information in
the decision-making process. Who should receive the survey? Add
at least two groups of people on the lines provided.

Recommended to receive survey:

Parents of middle school students

_________________________________________________________

_________________________________________________________

Not recommended to receive survey:

Students, kindergarten to second grade

_________________________________________________________

_________________________________________________________
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Practice

Use the list below to write the correct term for each definition on the line provided.

axes grid mode
data display labels (for a graph) percent
difference mean range (of a set of numbers)
graph median scales

____________________ 1. different ways of displaying data in tables,
charts, or graphs

____________________ 2. the arithmetic average of a set of numbers

____________________ 3. the score or data point found most often in
a set of numbers

____________________ 4. the middle point of a set of ordered
numbers where half of the numbers are
above the median and half are below it

____________________ 5. the difference between the highest (H) and
the lowest value (L) in a set of data

____________________ 6. the result of a subtraction

____________________ 7. a network of evenly spaced, parallel
horizontal and vertical lines

____________________ 8. the horizontal and vertical number lines
used in a rectangular graph or coordinate
grid system as a fixed reference for
determining the position of a point

____________________ 9. the titles given to a graph, the axes of a
graph, or the scales on the axes of a graph
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____________________ 10. the numeric values assigned to the axes of
a graph

____________________ 11. a drawing used to represent data, such as
bar graphs, double bar graphs, circle
graphs, and line graphs

____________________ 12. a special-case ratio in which the
second term is always 100
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. a graph used to compare
quantities in which lengths of
bars are used to compare
numbers

______ 2. a graph used to compare data in
which picture symbols represent a
specified number of items

______ 3. a graph used to compare parts of
a whole; the whole amount is
shown as a circle, and each part is
shown as a percent of the whole

______ 4. a graph used to show change over
time in which line segments are
used to indicate amount and
direction

______ 5. a graph used to compare
quantities of two sets of data in
which length of bars are used to
compare numbers

A. bar graph

B. circle graph

C. double bar
graph

D. line graph

E. pictograph
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Lesson Three Purpose

• Create and interpret tables, graphs, and verbal
descriptions to explain cause-and effect relationships.
(D.1.3.2)

• Collect, organize, and display data in a variety of forms,
including tables, charts, and bar graphs, to determine
how different ways of presenting data can lead to
different interpretations. (E.1.3.1)

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

• Analyze real-world data by applying appropriate
formulas for measures of central tendency and
organizing data in a quality display, using appropriate
technology, including calculators and computers. (E.1.3.3)

• Add, subtract, multiply, and divide whole numbers to
solve real-world problems, using appropriate methods of
computing, such as mental mathematics, paper and
pencil, and calculators. (A.3.3.3)

Collecting, Organizing, and Displaying Data

In Lesson Two a comparison was made
between the year-round calendar and the
traditional calendar for the 1999-2000
school year in Tallahassee. In this lesson, a
comparison will be made between your
school calendar now and the work calendar
for many adults.

Legal holidays for the whole United States do
not exist. Our federal government determines
which holidays it will recognize for federal
employees. States, school systems, and
individual businesses do likewise. Some
companies give their employees their birthday
off, and some have what is called a floating
holiday. The employee chooses a day, and it becomes a holiday for that
employee. It does not have to be the same day each year.
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The chart below provides information about holidays for many
government employees.

Holiday When observed

Independence Day July 4

Labor Day 1st Monday in September

Columbus Day 2nd Monday in October

Veterans Day November 11

Thanksgiving 4th Thursday in November

Christmas December 25

New Year’s Day January 1

Martin Luther King, Jr. Day 3rd Monday in January

Washington’s Birthday or Presidents’ Day 3rd Monday in February

Memorial Day Last Monday in May

In addition to the holidays listed, many employees are given two (or more)
weeks of vacation time a year or 10 work days. In some large factories, the
entire factory closes for a two-week period, and all employees take their
vacation at the same time. Most employees work in settings in which
different people take vacation days at different times.

These factors make it difficult to show in a bar graph the number of days
off work each month. A bar graph could be used to show the total number
of work days, total number of weekend days, and total number of
vacation/holidays. A circle graph could also show this.

Since the 1999-2000 school year included February 29, we will base our
data on a 366-day year. Review the data in the table below.

School 180 82 104

Work 242 10 + 10 = 20 104

Number of

days in school

or at work

Number of

holidays / vacation

days

Number of

Saturdays and

Sundays
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Practice

Use the grid paper below to make a double bar graph showing the data from
page 380. Be sure to do the following. (Refer to page 371 if needed.)

• Title your graph.

• Label your axes.

• Create appropriate scales and labels of scales.

• Include a key to show which bar represents which group.

• Leave space between the three sets of bars.

key
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Circle Graphs

You may prefer one data display over another
depending on the purpose. A circle graph shows
the relationship of the parts to a whole and to
each other.

Review the following statements on constructing
a circle graph using information from page 380.

• The 360 degrees in the circle should be divided
among the sections to be graphed the same way the data
is divided.

• Since there are 366 days in the year being considered,
there is almost a one-to-one correspondence between the
number of days and number of degrees.

• There are more days than degrees, so there will be
slightly less than one degree per day.

• Students are in school 180 of the 366 days, which
represents 49.2 percent of the time, or almost 1

2  of the
year. If we find 49.2 percent of the 360 degrees in the
circle, we get 177 degrees, or almost 1

2  of the circle. Do
the same for other categories to be represented in each
graph.

First, estimate changing the number of days in a year into the number of
degrees in a circle.

180 school days equals less than 180°.

104 weekends days equals less than 104°.

  82 holidays or vacation days equals less than 82°.

(31.91%)

(10.64%)

(21.28%)

(5.32%)

(30.85%)
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Next, make a more precise calculation. Determine how many degrees in a
circle 180 school days would equal.

school days
days in a leap year

180
366= .492 49.2%

49.2% of 360 degrees = .492 x 360 = 177 degrees

=

=

180
366 x 360

1

=

or

177 degrees

=

or

177 degrees(180 ÷ 366) x 360
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Practice

Choose one of the methods from the previous page to determine the number of
degrees each set of days equals in a circle graph.

1. 104 days of weekends equals  degrees of a circle.

2. 82 days of holiday or vacation equals  degrees of a
circle.
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Practice

Use the two circles below to correctly construct and label each circle graph.
One circle has been divided to show school data and the other circle workforce
data. Put the appropriate title on each graph and label the sections appropriately.

title

title

days days

days

days

days

days
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Practice

Consider the following information and then choose the data display you
prefer. Explain why it is especially meaningful to you.

Person A likes the table format because numbers tell the story
well.

Person B likes the double bar graph because the heights of the
bars clearly show the comparison of the three categories.

Person C likes circle graphs because they make it easy to see
that students are in school slightly less than 1

2  of the time,
and people are at work almost 3

4  of the time. Person C
prefers seeing a part-to-whole comparison.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________
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A note of interest:

Mother’s Day is celebrated on the second
Sunday in May each year, and Father’s

Day is celebrated on the third
Sunday in June each year.

Japan honors children with Children’s Day on May 5 each
year. Why do you think that the United States does not have
a Children’s Day?

DAYDAYMO STHER   ’MO STHER   ’
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Stem-and-Leaf Plot

Since 1910, membership of the United States House of Representatives has
numbered 435. Each state gets at least one representative. The total num-
ber is based on state population. Adjustments are made every 10 years as
a result of new census data.

The table below provides information on the number of representatives
from each state as of 1999.

Alabama 7 Montana 1

Alaska 1 Nebraska 3

Arizona 6 Nevada 2

Arkansas 4 New Hampshire 2

California 52 New Jersey 13

Colorado 6 New Mexico 3

Connecticut 6 New York 31

Delaware 1 North Carolina 12

Florida 23 North Dakota 1

Georgia 11 Ohio 19

Hawaii 2 Oklahoma 6

Idaho 2 Oregon 5

Illinois 20 Pennsylvania 21

Indiana 10 Rhode Island 2

Iowa 5 South Carolina 6

Kansas 4 South Dakota 1

Kentucky 6 Tennessee 9

Louisiana 7 Texas 30

Maine 2 Utah 3

Maryland 8 Vermont 1

Massachusetts 10 Virginia 11

Michigan 16 Washington 9

Minnesota 8 West Virginia 3

Mississippi 5 Wisconsin 9

Missouri 9 Wyoming 1

State
   Number of

representatives State
   Number of

representatives
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A stem-and-leaf plot is another way to display numerical data. A stem-
and-leaf-plot displays all the original data. For the data in our table, the
stem would represent the tens digit and the leaves would represent the
units or ones digit. Examine the stem-and-leaf plot below.

Number of State Representatives from the 50 States

0 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 4 4 5 5 5 6 6 6 6 6 6 7 7 8 8 9 9 9 9

1 0 0 1 1 2 3 6 9

2 0 1 3

3 0 1

4

5 2

LeafStem

• The stems are in bold print and are separated from the
leaves by two spaces.

• The greatest place value of data is used for the stem,
which is the tens digit. The next greatest place value of
data is used for the leaves, which is the units or ones
digit.

• The data range from 1 to 52. So the stems range from
0 to 5.

• Then each leaf is arranged in order from least to greatest.

• The stem of 5 and the leaf of 2 indicates one state has
52 representatives. 5  2 represents the number 52.

• The stem of 0 and the two leaves of 7 indicate that two
states have 7 representatives.

• The stem of 2 and the leaf of 3 indicates one state has 23
representatives.
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Practice

Use pages 388-389 to complete the following statements with the correct answer.

1. The number of states having 3 representatives is  .

The states are  ,  ,

 , and  .

2. The number of states having 11 representatives is  .

The states are   and

 .

3. The number of representatives ranges from ___________________

to  . The difference in the greatest number and smallest

number is  .

4. The median for the number of representatives is ______________  .

I determined this by _______________________________________

________________________________________________________  .

5. The mode for the number of representatives is ________________  .

I determined this by ______________________________________  .

6. The mean for the number of representatives is ________________  .

 I determined this by ______________________________________  .

7. Florida ranks  in number of representatives, with the

states of  ,  ,

and   having more representatives.
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8. The stem-and-leaf plot organization of the data 

(was, was not) helpful in finding the mean, median, mode, and

range.

9. The stem-and-leaf plot organization of the data 

(does, does not) let me know the number of representatives for each

state.

10. Since 52 exceeds the other numbers significantly, a user might

consult a dependable reference source to verify the data.

 (True or False)
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Lesson Four Purpose

• Understand and explain the effects of addition and
multiplication on whole numbers. (A.3.3.1)

• Add, subtract, multiply, and divide whole numbers and
decimals to solve real-world problems, using appropriate
methods of computing, such as mental mathematics,
paper and pencil, and calculator. (A.3.3.3)

• Use estimation strategies to predict results and to check
for reasonableness of results. (A.4.3.1)

• Solve problems involving units of measure and convert
answers to a larger or smaller unit. (B.2.3.2)

• Collect and organize data in a variety of forms including
tables and charts. (E.1.3.1)

• Understand and apply the concepts of range and central
tendency (mean, median, and mode). (E.1.3.2)

• Analyze real-world data by applying appropriate
formulas for measures of central tendency. (E.1.3.3)

• Determine the odds for and the odds against a given
situation or determine the probability of an event
occurring. (E.2.3.2)

Solving Problems Involving Statistics and Probability

In this lesson, you will solve a variety of problems involving statistics or
numerical data and probability.
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Practice

Use the directions below to answer the following statements.

1. Little League Baseball began in 1939 with 30 boys playing on three
teams in Williamsport, Pennsylvania. Approximately 3,000,000 boys
and girls were playing on approximately 200,000 teams in 1997. The
mean for the number of players per team grew by how many?

The mean in 1939 was  .

The mean in 1997 was  .

The increase in the mean was  .

2. The state of California ranked first in population and third in area in
1997. The population was 32,268,301, and the area was 163,707
square miles. Population density is reported in terms of the mean
number of people per square mile. Find the population density for
the state of California to the nearest whole number.

The total number of people was  .

The total area was  .

The number of people per square mile was  .

The population density for California was  people per
square mile.
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3. The state of Alaska ranked 48th in population and 1st in area in 1997.
The population was 609,311, and the area was 656,424 square miles.
Find the population density for the state of Alaska to the nearest
whole number.

The total number of people was  .

The total area was  .

The number of people per square mile was  .

The population density for Alaska was  people per
square mile.

4. Among the world’s tallest buildings are the Petronas Towers in
Kuala Lumpur, Malaysia, at 1,483 feet tall with 88 stories, and the
Sears Tower in Chicago, Illinois, at 1,450 feet tall with 110 stories.
Find the difference in the mean height per story of the two buildings
to the nearest tenth of a foot.

Petronas Towers is  feet tall and has 

stories.

The mean height per story is  .

Sears Tower is  feet tall and has  stories.

The mean height per story is  .

The difference in the mean heights of the two buildings is

 .
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5. On a flight from Los Angeles to Sydney, Australia, the cabin screen
often showed facts about the flight. During the first hour of the
flight, head winds ranged from 10 miles per hour to 58 miles per
hour. When trying to describe a typical headwind rate, it might be
helpful to find the mean, median, and mode and decide if one gives
a better description than another. Find the mean, median, and mode
for the set of data shown:

                              10, 12, 17, 26, 29, 29, 35, 42, 50, 58

To find the mean, I ________________________________________

________________________________________________________  .

The mean is  .

To find the median, I _______________________________________

________________________________________________________  .

The median is  .

To find the mode, I ________________________________________

________________________________________________________  .

The mode is  .

If I were going to summarize the data and provide a “typical”

headwind rate, I would choose the 

because __________________________________________________

________________________________________________________  .
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6. A contest is featuring scratch off cards. Each card has five spots. Two
spots match on each card. If you scratch two and only two on a card
and get a match, you win a prize.

To find the probability of winning a prize with one card, complete
the outcome column in the following chart.

First Choice Second  Choice Outcome

1st spot 2nd,

or 3rd,

or 4th,

or 5th

1st, 2nd

1st,

1st,

1st,

2nd spot 3rd,

or 4th,

or 5th

2nd,

2nd,

2nd,

3rd spot 4th,

or 5th,

3rd,

3rd,

4th spot 5th 4th,

The total number of possible outcomes is  .

The chance to win is present on every card since there are

   matching spots on every card.

The probability of winning a prize with one card is  .

7. Thomas Alva Edison claimed more than 1,000 inventions during his
lifetime (1847-1931). Find the mean number of his inventions per
month, rounded to the nearest whole number, for his lifetime.

To find the number of years he lived, I _______________________

________________________________________________________  .
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To find the number of months he lived, I _____________________

________________________________________________________  .

If he claimed 1,000 inventions and lived  months, the

mean number of inventions per month, rounded to the nearest

whole number, is  .

8. As a plane departed Dallas for Honolulu, the cabin screen reported a
distance of 3,782 miles to Honolulu and an estimated travel time of
8.25 hours. Find the average rate of speed this estimate was based
upon, rounded to the nearest whole number.

The word average is commonly substituted for the word mean. To

find the mean, I __________________________________________  .

The average rate of speed would be  miles per hour
(mph).

9. A student rolled a pair of dice to find its sum in an experiment. The
student recorded the sums and conjectured or made an educated guess
that the probability of getting an even sum was the same as getting
an odd sum. Determine whether or not this was correct.

Use the table from a similar problem in Lesson One page 349 of this
unit.

 sums are even number outcomes.

 sums are odd numbers outcomes.

The total number of sum outcomes is  .

The probability of an even sum outcome is  .

The probability of an odd sum outcome is  .

The student’s conjecture was  (true, false).



398 Unit 5: Probability and Statistics

10. After exploring the possible sums when rolling dice, the student
conjectured that the same would be true for products of the two
numbers rolled.

Complete the table for products:

x 1 2 3 4 5 6

1 1 2 3

2 2 4 6

3 3

4 4

5

6

The total number of product outcomes possible is  .

 products are even number outcomes.

 products are odd number outcomes.

The probability of rolling an even product outcome is  .

The probability of rolling an odd product outcome is   .

The student’s conjecture was  (true, false).
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11. Use the work you did in questions 10 and 11 to complete the
following statements.

The sum of two odd numbers is  . (odd, even)

The sum of two even numbers is  . (odd, even)

The sum of an even number and an odd number is  .
(odd, even)

The product of two odd numbers is  . (odd, even)

The product of two even numbers is  . (odd, even)

The product of an even number and an odd number is  .
(odd, even)
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. the use of rounding and/or other
strategies to determine a reasonably
accurate approximation without
calculating an exact answer

______ 2. any number in the set {0, 1, 2, 3, 4...}

______ 3. the result of a multiplication

______ 4. any whole number not divisible by 2

______ 5. any whole number divisible by 2

______ 6. an orderly display of numerical
information in rows and columns

______ 7. a graph used to compare quantities in
which lengths of bars are used to
compare numbers

______ 8. a graph used to compare parts of a
whole; the whole amount is shown as a
circle and each part is shown as a
percent of the whole

______ 9. a graph used to compare quantities of
two sets of data in which length of bars
are used to compare numbers

______ 10. a graph used to show change over time
in which line segments are used to
indicate amount and direction

______ 11. a graph used to compare data in which
picture symbols represent a specified
number of items

______ 12. a way of organizing data to show their
frequency

A. bar graph

B. chart

C. circle graph

D. double bar
graph

E. estimation

F. even number

G. line graph

H. odd number

I. pictograph

J. product

K. stem-and-leaf
plot

L. whole number
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Practice

Match each definition with the correct term. Write the letter on the line provided.

______ 1. information in the form of
numbers gathered for statistical
purposes

______ 2. the numeric values assigned to
the axes of a graph

______ 3. different ways of displaying data
in tables, charts, or graphs

______ 4. a drawing used to represent data

______ 5. a network of evenly spaced,
parallel horizontal and vertical
lines

______ 6. the horizontal and vertical
number lines used in a
rectangular graph or coordinate
grid system as a fixed reference
for determining the position of a
point

______ 7. the titles given to a graph, the
axes of a graph, or the scales on
the axes of a graph

A. axes

B. data

C. data display

D. graph

E. grid

F. labels

G. scales
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Practice

Use the list below to write the correct term for each definition on the line provided.

equally likely mode range
mean odds sum
median probability theoretical probability

____________________ 1. the result of an addition

____________________ 2. the likelihood of an event happening that is
based on theory rather than on experience
and observation

____________________ 3. the ratio of the number of favorable
outcomes to the total number of outcomes

____________________ 4. the ratio of one event occurring to the event
not occurring

____________________ 5. the arithmetic average of a set of numbers

____________________ 6. the middle point of a set of ordered numbers
where half of the numbers are above the
median and half are below it

____________________ 7. the difference between the highest (H) and
the lowest value (L) in a set of data

____________________ 8. the score or data point found most often in a
set of numbers

____________________ 9. outcomes in a situation where each outcome
is assumed to occur as often as every other
outcome
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Practice

Match each illustration with the correct term. Write the letter on the line
provided.

______ 1.

Number

Living*

4

4 + 4 = 8

4 + 4 + 4 = 12

Living Chicks

______ 2.

(31.91%)

(10.64%)

(21.28%)

(5.32%)

(30.85%)

______ 3.

12.00

1.00

13.00

2.00

9.00

5.00

0

2

4

6

8

10

12

14

5.00

2.00

9.00

13.00
adults
teens

Widgets
purchased

2000

Widgets
purchased

1999

Widgets
purchased

1998

Widgets
purchased

1997

Widgets
purchased

1996

P
er

ce
n

t o
f 

p
eo

p
le

______ 4. 8.00

5.00

10.00

2.00

0

5

10

15

20

25

30

200019991998199719961995

______ 5.

Stem Leaf

1
2
3
4

5 9
1 3 7 7 7
0 1 3 4 4 5 6 7
2 3 6 7 8

______ 6.
0

1

2

3

4

5

6

7

8

2001200019991998

A. bar graph

B. circle graph

C. double bar graph

D. line graph

E. pictograph

F. stem-and-leaf plot
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FCAT Mathematics Reference Sheet

Formulas

triangle area = 1
2  bh

  rectangle area = lw

  trapezoid area = 1
2  h (b1 + b2)

parallelogram area = bh

   circle area = πr2

circumference = πd = 2πr

Key

b = base

h = height

l = length

w = width

d = diameter

r = radius

Use 3.14 or 22
7  for π.

In a polygon, the sum of the measures of
the interior angles is equal to 180 (n - 2),
where n represents the number of sides.

Pythagorean Theorem

c2 = a2 + b2
a

b

c

  right circular cylinder volume = πr2h total surface area = 2πrh + 2πr2

  rectangular solid volume = lwh total surface area =
2(lw) + 2(hw) + 2(lh)

Conversions

1 yard = 3 feet = 36 inches
1 mile = 1,760 yards = 5,280 feet
1 acre = 43,560 square feet
1 hour = 60 minutes
1 minute = 60 seconds

1 liter = 1000 milliliters = 1000 cubic centimeters
1 meter = 100 centimeters = 1000 millimeters
1 kilometer = 1000 meters
1 gram = 1000 milligrams
1 kilogram = 1000 gram

1 cup = 8 fluid ounces
1 pint = 2 cups
1 quart = 2 pints
1 gallon = 4 quarts

1 pound = 16 ounces
1 ton = 2,000 pounds
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Index

A

absolute value ........................................ 3, 53
acute angle ....................................... 171, 198
acute triangle ....................................171, 199
addends .................................................. 3, 19
algebraic expression ........................257, 267
algebraic rule ....................................257, 272
angle ................................ 171, 185, 333, 347
apex .................................................... 115, 171
area (A) ....... 115, 126, 171, 187, 257, 299
axes (of a graph) ............................................

.................. 171, 182, 257, 279, 333, 370

B

bar graph ...........................................333, 370
base (b) ............................ 115, 138, 171, 188
base (of an exponent) ......................257, 291

C

capacity ............................................ 115, 129
center of a circle .............................................

............... 171, 217, 257, 297, 333, 347
chart ..... 3, 38, 172, 217, 257, 267, 333, 363
circle ............. 172, 217, 257, 297, 333, 347
circle graph ....................................... 333, 370
circumference (C) ......... 172, 217, 258, 297
composite number .........................................

...................... 3, 33, 115, 164, 258, 290
congruent ..... 115, 139, 172, 185, 334, 347
coordinate grid or system ............................

................................. 172, 182, 258, 278
coordinates ...................................... 172, 182
corresponding angles and sides ...172, 232
cube ................................. 115, 127, 334, 344
cubic units ........................................ 115, 128
customary units .............................. 116, 122

D

data ................................ 258, 265, 334, 342
data display .................. 258, 265, 334, 361
decimal number .................. 3, 13, 116, 161
degree (°) .......................... 172, 187, 334, 347
denominator ....................... 3, 12, 334, 342

diameter (d) ....................................................
................ 116, 124, 172, 217, 258, 297

difference ............ 3, 17, 172, 209, 334, 363
dividend ................................................. 4, 17
divisor .................................................... 4, 17
double bar graph ............................. 334, 370

E

equally likely ................................... 335, 340
equation ............................................258, 272
equilateral triangle ..........................172, 199
estimation .......................................................

.... 4, 59, 116, 122, 258, 267, 335, 382
even number .................................   335, 397
expanded form ...................................... 4, 33
experimental or empirical probability .......

335, 341
exponent (exponential form) .......................

....................................... 4, 34, 259, 291

F

face .................................. 116, 146, 335, 344
factor .................................... 4, 16, 259, 290
flip ..................................................... 173, 241
formula ............................ 116, 127, 259, 272
fraction .................................. 4, 11, 335, 342

G

graph ............................. 259, 278, 335, 370
greatest common factor (GCF) ............ 5, 34
grid .................... 116, 134, 173, 182, 335, 372

H

height (h) ......................... 117, 138, 173, 188
hexagon ............................................. 173, 184

I

improper fraction .................................. 5, 16
integers .......................................................... 5
intersection ....................................... 173, 182
irrational numbers ................................... 5, 9
isosceles triangle .............................. 173, 199
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L

labels (for a graph) ......... 259, 279, 335, 370
least common multiple (LCM) ............ 5, 12
length (l) ......................... 117, 125, 173, 185
line .................................................... 173, 182
line graph (or line plot) ..................336, 370
line of symmetry ..............................173, 189
line segment .................. 117, 123, 173, 186

M

mean (or average) ............................336, 363
median .............................................. 336, 363
metric units ...................................... 117, 122
mixed number ....................... 5, 16, 117, 161
mode ................................................. 336, 363
multiples .............................. 5, 18, 259, 266

N

number line ..................................... 174, 182
numerator ........................... 5, 13, 336, 342

O

obtuse angle..................................... 174, 199
obtuse triangle ................................. 174, 199
octagon .................................. 6, 30, 174, 184
odd number ..................................... 336, 397
odds .................................................. 336, 357
ordered pairs ................. 174, 183, 259, 280
origin ................................................ 174, 182
outcome ............................................ 336, 342

P

parallel .............................................. 174, 183
parallel lines .....................................174, 184
parallelogram .................................................

................. 117, 133, 174, 185, 259, 299
pattern (relationship) ....................................

........................ 6, 47, 118, 133, 260, 266
pentagon ...........................................174, 184
percent .................................. 6, 51, 337, 370
perimeter (P) ..................................................

.............. 118, 134, 175, 187, 260, 297
perpendicular .................................. 175, 185
perpendicular lines .........................175, 185
pi (π) ........................................................... 6, 9
pictograph.........................................337, 370
plane .......................................................... 118

point .................................................. 175, 182
polyhedron ............................................... 118
polygon ...........................................................

... 6, 30, 118,  160, 175, 185, 260, 296
positive numbers ................................... 6, 16
power (of a number) ....................... 260, 291
prime factorization ............................... 7, 33
prime number ...................... 7, 33, 260, 290
prism ............  118, 145, 175, 188, 260, 303
probability ....................................... 337, 340
product ............................................................

..... 7, 16, 175, 187, 261, 309, 337, 398
proper fraction ....................................... 7, 17
proportion ............................. 7, 89, 175, 232
protractor ...................... 175, 198, 337, 347

Q

quadrant ......................... 176, 182, 261, 278
quadrilateral .................................... 176, 185
quotient ............. 7, 17, 176, 219, 261, 312

R

radius (r) ........................................... 176, 228
range (of a set of numbers) ........... 337, 363
ratio ..................... 7, 89, 176, 232, 337, 357
rational numbers ......................................... 8
ray ..................................................... 176, 200
real numbers ................................................. 8
rectangle .......................... 119, 133, 176, 182
reflection .......................................... 176, 189
reflectional symmetry .................... 176, 240
relationship (relation) ...................................

........................ 7, 66, 119, 177, 261, 272
right angle ........................ 119, 138, 177, 185
right triangle ..................................... 177, 199
rotation .............................................. 177, 243
rotational symmetry ....................... 177, 243
rule .................................................... 261, 292

S

scales .............................. 261, 280, 337, 370
scale factor ........................................ 177, 232
scale model ....................................... 119, 149
scalene triangle ................................ 177, 199
scientific notation .............. 8, 42, 261, 294
side ....................................................  177, 185
similar figures .................................. 177, 232
slide .................................................... 177, 247
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square ............................................... 178, 185
square units ................... 119, 127, 178, 187
standard form ....................................... 8, 33
stem-and-leaf plot .......................... 338, 389
sum ...................................... 8, 16, 119, 134,

.............. 178, 187, 261, 296, 338, 348
symmetry ......................................... 178, 189

T

table (or chart) ...............8, 52, 119, 124, 178,
........................... 222, 261, 265, 338, 342

theoretical probability .................... 338, 341
translation .........................................178, 247
translational symmetry ................. 178, 247
trapezoid ...........................................178, 184
triangle ............ 119, 133, 178, 198, 262, 299
turn ...................................................178, 243

U

units (of length) .............................. 178, 186

V

variable ............................................. 262, 267
vertex ........................................ 119, 179, 185
volume (V) .. 120, 127, 179, 188, 262, 300

W

weight ............................................... 120, 130
whole number .... 8, 43, 120, 161, 338, 396
width (w) ........................ 120, 134, 179, 186

X

x-axis ................................................. 179, 182
x-coordinate ..................................... 179, 183

Y

y-axis ................................................. 179, 182
y-coordinate ..................................... 179, 183
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Production Software

Adobe PageMaker 6.5. Mountain View, CA: Adobe Systems.

Adobe Photoshop 5.0. Mountain View, CA: Adobe Systems.

Macromedia Freehand 8.0. San Francisco: Macromedia.

Microsoft Office 98. Redmond, WA: Microsoft.
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