
Problem 2.1

Topic 2: Understanding Integers
for use after Bits and Pieces I (Investigation 3)

Negative numbers are needed when the quantities are less than 0, such as
very cold temperatures. Temperatures in winter can easily go below 0ºF in
some locations. An altitude of 0 feet is referred to as sea level, but there are
places in the world that are below sea level.

The counting numbers and zero are called whole numbers. The first six
whole numbers are 0, 1, 2, 3, 4, and 5. You can extend a number line to the
left past zero.

The opposite of a positive number is a negative number. For example, the
number –2 is the opposite of +2. The set of whole numbers and their
opposites are called integers.

Emily, Sarah, Michael, Jacob, and Austin play a Question and Answer
game. A player steps forward for a correct answer, but steps backward
for an incorrect answer. During the first round, Michael takes five steps
backward. Jacob takes three steps forward. Emily takes three steps
backward. Austin does not move. Sarah takes two steps forward.

A. 1. Which integer describes Austin’s position in the game?

2. Draw a number line. Represent each player’s position on the
number line.

3. Who is in last place? 

4. Which players are represented by opposites?

B. 1. In the next round each player moves two steps forward. Place all
five players on a new number line.

2. Are any players that were opposites before still opposites now?
Why or why not?

3. What does it mean when you read the numbers on the number line
from the left to the right?

C. In the final round, Emily stays in the same place, and Michael is at her
opposite. How many steps did Michael take in the final round?
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Exercises
For Exercises 1–4, place each integer on a number line.
Then identify any opposites.

1. –1, 4, 2, –4, 3, 1

2. 2, 0, –3, 4, –1, 3

3. –5, 10, –2, 4, 0, –10

4. –5, 8, –7, –10, 5, 10

5. Use an integer to represent each play in a football game.

a. The fullback carries the ball for a gain of 6 yards.

b. The quarterback is sacked for a loss of 3 yards.

c. The play stops at the line of scrimmage for no gain.

6. Use an integer to represent each change to a bank account.

a. A deposit of $20 is made on Monday.

b. A check for $4 is written on Tuesday.

c. A check for $6 is written on Wednesday.

d. No transactions are made on Thursday.

7. Use an integer to represent each position of an elevator.

a. The elevator leaves the ground floor and arrives at the 12th floor.

b. The elevator leaves the ground floor and arrives at the second
basement level.

c. The elevator leaves the ground floor, arrives at the 7th floor, and
then travels down 3 floors.

8. Use an integer to represent time in seconds for a space ship launch.

a. Lift off.

b. The countdown begins with 10 seconds before lift off.

c. The space ship has been in the air for one minute.

d. Why do you think a launch countdown starts at T-minus ten
seconds?

9. Use the number line below.

a. If a and e are opposites, what integer would you use to represent c?

b. Assign integer values to each point in part (a).

c. If a and d are opposites, is c positive or negative? Explain.
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Topic 2: Understanding Integers

Guided Instruction

Mathematical Goals
• Compare and order positive and negative integers.

Vocabulary

• whole numbers

• negative number

• opposites

• integer

At a Glance

Explore extending the number line. Display a number line from �5 to +5
that can be copied by each student. Have students supply the natural
numbers of 1, 2, 3, 4, and 5. Add the zero as you mention whole numbers.
Use the number line to locate the negative integers as the opposites of the
natural numbers. Draw connector arrows between each pair of opposites.

• What is the sum of opposite integers? (zero)

• What is another way that you could define opposites? (Two numbers
that, when added together, have a sum of zero.)

Assign students to represent each of the students of Problem 2.1. These
students move forward or backward according to their role.

• Which integer describes Austin’s position in the game? (0)

Based on this answer, have students assign integer values to each of the
other students and answer Question A.

Read Question B, and have all students take two steps forward. Students
are now able to order the five integers represented by the players in the
game.

Read Question C. Give the students a little time to think about their
answer before the student representing Michael counts aloud the steps
needed to become Emily’s opposite.

Suppose the winner is the first person to reach +10.

• Who has the best chance to win on the next question? (Jacob)

• What point value for the question is needed by that player? (5)

• Where would that player be located if they got the question wrong? (0)

• Who is the new leader? (Sarah)

You will find additional work on integers in the grade 7 unit Accentate
the Negative.
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Answers to Topic 2

Problem 2.1
A. 1. 0

2.

3. Michael

4. Jacob and Emily

B. 1.

2. No, when Jacob and Emily both moved
forward two steps, their relationship to the
starting point (0) changed. The new
positions of these players are �1 and 5.

3. You are reading the numbers in order from
the least to the greatest.

C. 4 steps; Emily started at �3, then moved
forward 2 steps to �1. For Michael to be her
opposite, Michael needs to be on �1.
Michael’s last move brought him to �3, so he
needs to move forward 4 steps to be Emily’s
opposite.

Exercises
1.

�4 and 4

2.

�3 and 3

3.

�10 and 10

4.

�10 and 10, �5 and 5

5. a. �6

b. �3

c. 0

6. a. �20

b. �4

c. �6

d. 0

7. a. �12

b. �2

c. �7, �4

8. a. 0

b. �10

c. �60

d. The time before lift-off is negative ten
seconds

9. a. 0

b. a � �5, c � 0, e � 5

c. Positive; point b would be zero because it is
midway between a and d. Point c is to the
right of point b.

105 8�5 0�7�10

0 104�5�10 �2

0 3 42�3 �1

10 3 42�4 �1

10

S

3 5

J

�5 �3 �1

M E A

10

S

3 5

J

�5 �3 �1

M E A


	Additional Topics
	Numbers & Operations
	Prime Factorization (NO-a)
	Place Value and Operations (NO-b)
	Rules of Exponents (NO-c)
	Negative Exponents (NO-d)
	Number Properties (NO-e)
	Properties (NO-f)
	Comparing and Ordering Repeating Decimals (NO-g)
	Exponential Form (NO-h)
	Understanding Integers (NO-i)
	Squares and Square Roots (NO-j)
	Classifying and Ordering Rational Numbers (NO-k)
	Multiplying and Dividing Rational Numbers (NO-l)
	Exponents and Scientific Notation (NO-m)
	Integer Operations (NO-n)
	Comparing Numbers and Absolute Value (NO-o)
	Multiplying and Dividing Fractions and Decimals (NO-p)
	Properties of Numbers (NO-q)

	Algebra
	Dimensional Analysis (AL-a)
	Properties of Equality (AL-b)
	Writing and Solving Inequalities (AL-c)
	Proportional Relationships (AL-d)
	Translating to Symbols (AL-e)
	Solving Multi-Step Equations (AL-f)
	Evaluating Algebraic Expressions (AL-g)
	Using Proportions and Proportional Reasoning (AL-h)
	Describing and Graphing y=kx Relationships and Using Proportional Reasoning (AL-i)
	Inverse Proportional Relationships (AL-j)
	Functions (AL-k)
	Sequences (AL-l)
	Modeling Data With a Linear Function (AL-m)
	Solving Absolute Value Equations (AL-n)
	Solving One-Step Equations (AL-o)
	Unit Rates (AL-p)
	Inequalities (AL-q)
	Tables and Functions (AL-r)
	Algebraic Expressions  (AL-s)
	Independent and Dependent Variables  (AL-t)
	Patterns and Sequences  (AL-u)

	Geometry
	Pythagorean Theorem (GM-a)
	Distance (GM-b)
	Symmetry (GM-c)
	Similar Figures and Scale Drawings (GM-d)
	Sketching Views of Figures (GM-e)
	Translating and Rotating Plane Figures and Exploring Cross Sections (GM-f)
	Constructions (GM-g)
	Congruence (GM-h)
	Parallel and Perpendicular (GM-i)
	Polygon Vertices (GM-j)
	Translations in the Coordinate Plane (GM-k)
	Reflections in the Coordinate Plane (GM-l)
	Rotations in the Coordinate Plane (GM-m)
	Surface Area (GM-n)
	Special Angles (GM-o)
	Intersection of Lines in a Plane (GM-p)
	Tessellations (GM-q)
	Exploring Trapezoids (GM-r)
	Circles (GM-s)
	Investigating Volume (GM-t)
	Formulas for Trapezoids (GM-u)
	Dilations (GM-v)
	Similar Shapes and Proportions (GM-w)
	Inductive Reasoning (GM-x)
	Deductive Reasoning (GM-y)
	Venn Diagrams, Sets, and Set Notation (GM-z)
	Perimeter and Area Formulas (GM-aa)
	Basic Geometric Elements (GM-bb)
	Geometric Elements (GM-cc)
	Translations (GM-dd)
	Reflections (GM-ee)
	Rotations (GM-ff)
	Congruent Figures (GM-gg)
	3-Dimensional Figures (GM-hh)

	Data Analysis & Probability
	Choosing Appropriate Graphs: Pictographs and Line Graphs (DA-a)
	Analyzing Data Using Pictographs and Box-and-Whisker Plots (DA-b)
	Box Plots (DA-c)
	Circle Graphs (DA-d)
	Theoretical Probability (DA-e)
	Experimental Probability (DA-f)
	Mean, Median, and Mode (DA-g)
	Misleading Data Displays (DA-h)
	Surveys and Biased Questions (DA-i)
	Interpreting Solutions (DA-j)
	Misleading Graphs (DA-k)
	Sample Space  (DA-l)

	Measurement
	Using Fractions of an Inch and Converting Measurements (ME-a)
	Conversion Factors (ME-b)
	Accurate and Precise Measurements (ME-c)
	Angle Measurements (ME-d)



