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CC Investigation 3: Integers and the
Coordinate Plane

Teaching Notes

Mathematical Goals DOMAIN: The Number System

• Recognize that numbers with opposite signs are located on opposite sides
of 0 on the number line, and that the opposite of the opposite of a
number is the number.

• Understand how signs of the numbers in an ordered pair indicate the
point’s location in a quadrant of the coordinate plane.

• Recognize how points indicated by ordered pairs that differ only by signs
relate to reflections across one or both axes.

• Find and graph rational numbers on a number line and ordered pairs of
rational numbers on a coordinate plane.

• Understand how a rational number’s absolute value is its distance from 0
on the number line.

• Interpret absolute value as magnitude for a quantity in a real-world
situation and distinguish comparisons of absolute value from statements
about order.

• Solve problems, including distance problems involving points with the
same x-coordinate or same y-coordinate, by graphing points in all
quadrants of the coordinate plane.

• Write an inequality to represent a real-world situation.

• Graph the solution to an inequality and recognize that inequalities of the
form x > c or x < c have an infinite number of solutions.

• Draw polygons in the coordinate plane when given coordinates for
the vertices.

Vocabulary

• opposite

• integer

• rational number

• absolute value

• coordinate plane

• quadrants

• ordered pairs

• origin

• inequality

Materials

• grid paper

At a Glance

In this investigation, students will extend their previous understandings of
number and the ordering of numbers to the full system of rational numbers,
which includes negative rational numbers, and in particular negative
integers. They will reason about the order and absolute value of rational
numbers and about the locations of points in all four quadrants of the
coordinate plane. Students will apply their knowledge of the coordinate
plane to plot vertices of polygons and find the lengths of their horizontal or
vertical sides.

PACING 4 days

Content Standards: 6.NS.6.a, 6.NS.6.b, 6.NS.6.c, 6.NS.7.c, 6.NS.7.d, 7.NS.8, 6.EE.8, 6.G.3
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Problem 3.1

Before Problem 3.1, review the number line in the investigation and ask:

• How far is the number –2 from 0 on the number line? (2 units)

• How far is the number +2 from 0 on the number line? (2 units)

• Name the other opposites you see on the number line. (–5 and +5, –4 and
+4, –3 and +3, –1 and +1)

• How could you use an integer to represent a temperature of twelve
degrees below zero? a loss of thirty dollars? (–12°; –$30)

During Problem 3.1, ask:

• What integer will you use to represent each player’s starting position? (0)

• How will you represent steps forward? (Move to the right on the
number line.)

• How will you represent steps backward? (Move to the left on the
number line.)

Problem 3.2

Before Problem 3.2, ask: How do you decide where to place numbers on a
number line? (A number is always greater than numbers to its left on the
number line, and less than all numbers to its right.)

During Problem 3.2 A, ask: Which two numbers are the same distance
from 0 on the number line? (–2 and 2)

During Problem 3.2 B, ask:

• How do you know where to show Sahil’s number,
–

, on the number 

line? (Find an equivalent fraction for 
–

with a denominator of 10:
– –

.)

• How do you know where to show Emily’s number, , on the number 

line? (The decimal equivalent to is  , so show it between 

and .)

During Problem 3.2 C, ask:

• What is the distance between tick mark on the number line? (0.5 or )

• How do you know where to show the numbers 2.4 and 0.8 on the
number line? (2.4 is between 2 and 2.5, so show it in that area closer to
2.5; 0.8 is between 0.5 and 1, so show it there.)
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Integers and the Coordinate Plane 25

Problem 3.3

Before Problem 3.3, ask: Is the point (5, 3) the same as the point (3, 5)?
(No; Locate (5, 3) by going right from the origin 5 units and then up 3 units.
Locate (3, 5) by going right from the origin 3 units and then up 5 units.)

During Problem 3.3 A, ask:

• What characteristic is shared by all points on the x-axis? (Every point
on the x-axis has a y-coordinate of zero.) by all points on the y-axis?
(Every point on the y-axis has an x-coordinate of zero.)

• What characteristic is shared by all points in quadrants I and III? (Their
coordinates have the same sign.) by all points in quadrants II and IV?
(Their coordinates have opposite signs.)

Problem 3.4

Before Problem 3.4, ask:

• Think about a vertical line that crosses the x-axis at 2. What do you
know about the x-coordinate of every point on that line? (It is 2.)

• Think about a horizontal line that crosses the y-axis at –4. What do you
know about the y-coordinate of every point on that line? (It is –4.)

During Problem 3.4 A, ask: How can you use the grid on the coordinate
plane to find the length of a line segment that is drawn on it? (Count the
number of units on the grid.)

During Problem 3.4 B, ask:

• How far is point C from the y-axis? (9 units)

• How far is point D from the y-axis? (4 units)

• How can you use these distances to tell how long the line segment
connecting points C and D is? (Add the distances.)

After Problem 3.4, ask: What general rule can you use to find the distance
between two points on a horizontal line? (Find the number of units between
the x-coordinates.) between two points on a vertical line? (Find the number
of units between the y-coordinates.)

Problem 3.5

Before Problem 3.5, ask:

• What do the x-coordinates of the vertices at (3, 4) and (3, 1) tell you
about the line segment that connects them? (It is vertical.)

• What do the y-coordinates of the vertices at (3, 1) and (–1, 1) tell you
about the line segment that connects them? (It is horizontal.)

During Problem 3.5 A, ask: When you write a subtraction sentence, does it
matter which coordinate you subtract from the other? Why or why not? (It
does not matter, since the distance is the absolute value of the difference.)

During Problem 3.5 B, ask:

• What is the side length of a square with a perimeter of 16 units? (4 units)

• What are the coordinates of 4 points that are each 4 units from (2, –2)?
((–2, –2), (6, –2), (2, –6), (2, 2))
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Assignment Guide for
Investigation 3
Problem 3.1, Exercises 1–9
Problem 3.2, Exercises 10–13
Problem 3.3, Exercises 14–37
Problem 3.4, Exercises 38–47
Problem 3.5, Exercises 48–55
Problem 3.6, Exercises 56–69

Answers to Investigation 3

Problem 3.1
A. 1. 0

2.

3. Sahil

4. Emily and Juan

B. 1.

2. No, Emily’s and Juan’s positions now are –1
and +5, which are not opposites.

3. The numbers are increasing.

4. There is no other player at the opposite of
Cora, since Cora is at 0.

C. Sahil’s new position is +1, so he took 4 steps
forward.

Problem 3.6

Before Problem 3.6, review the inequality symbols, and ask:

• Does an inequality symbol open to the lesser or to the greater number?
(greater number)

• How is the solution to the inequality c ≥ 5 different than the solution to
the inequality c > 5? (For c ≥ 5, 5 is a solution, and in c > 5, it is not.)

During Problem 3.6, ask: What does the arrow on the graph of an
inequality represent? (The solutions include all numbers in that direction,
without end.)

Summarize

To summarize the lesson, ask:

• What do you call numbers with different signs that are the same distance
from 0 on the number line? (opposites)

• What is the opposite of the opposite of 3? (3)

• In what quadrant of the coordinate plane is the point (3, –4)?
(quadrant IV)

• What is the distance of the point –5 from 0 on the number line? (5 units)

• How can you find the distance between two points on a horizontal line?
(Find the number of units between their x-coordinates.)

• How many solutions are there to the inequality p > 8?
(an infinite number)

Students in the CMP2 program will further study standards 6.NS.6.a,
6.NS.6.b, 6.NS.6.c, 6.NS.7.c, 6.NS.7.d, and 7.NS.8 in the Grade 7 Unit
Accentuate the Negative.

26 Common Core Teacher’s Guide

�5 �4 �3 �2 �1 �1 �2

Sahil Emily Cora Austin Juan

�3 �4 �50

�5 �4 �3 �2 �1 �1 �2

Sahil Emily Cora Austin Juan

�3 �4 �50

06_CMP2_TRG_Inv3_023-030.qxd  2/11/11  4:00 PM  Page 26



Problem 3.2
A. 1.

2. Sahil, N; Cora, I; Emily, C; Juan, E

3. No students have numbers with the same
absolute value.

B. 1.

2. Juan, M; Sahil, A; Emily, T; Cora, H

C. 1.

2. Sahil, Cora, Emily, Juan

Problem 3.3
A. 1. an umbrella

2. Points (2, 3) and (4, 1) are in quadrant I;
points (–2, 3) and (–4, 1) are in quadrant II;
points (–5, –1), (–3, –1), (–1, –1), (–3, –4),
(–2, –5), and (–1, –4) are in quadrant III,
points (1, –1), (3, –1), and (5, –1) are in
quadrant IV; (0, 0) is the origin, points 
(–4, 0), (–2, 0), (2, 0), and (4, 0) are on the 
x-axis, and point (0, –4) is on the y-axis.

3. Check students’ work.

B. quadrants I or III, or at the origin

C. 1. The signs are different.

2. They both are 4 units from the y-axis, on
opposite sides of it.

3. reflection across the y-axis, translation
8 units left, or 180° rotation around (0, 2)

4. They both are 2 units from the x-axis, on
opposite sides of it.

5. reflection across the x-axis, translation 4
units down, or 180° rotation around (4, 0)

Problem 3.4
A. 1. Their y-coordinates are the same, and their

x-coordinates are different.

2.

horizontal

3. 6 units

4. a. 2 units

b. 4 units

c. Add the points’ distances from the 
y-axis to find the length of the segment
joining them.

B. 1. Their y-coordinates are the same.

2. 13 units

C. 1. vertical

2. Find the sum of the points’ distances from
the x-axis; 9 + 6 = 15 units.

D. 1. 5 + 3 = 8 units

2. No, the line segment connecting points S
and N is not vertical or horizontal.

Problem 3.5
A. 1.

2. rectangle

3. They have the same x-coordinates.

4. 4 – 1 = 3

5. 3 – (–1) = 4; 4 – 1 = 3, 3 – (–1) = 4

6. 14 units
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B. 1. Sample answer: (2, 2), (–2, 2), (–2, –2)

2.

3. No, the point (2, –2) could be any of the 4
vertices of a square with side length 4 units.

Problem 3.6
A. 1. t > –3; t represents the temperature in

degrees Celcius.

2.

An open circle indicates that –3 is not
included in the solution.

3. The arrow pointing to the right indicates
that there are an infinite number of
solutions to the inequality.

B. 1. t ≤ 30; t represents the time it will take in
minutes.

2.

A closed circle indicates that 30 is included
as part of the solution.

3. Yes, values of t less than 0, such as –5, do
not make sense because t represents time,
and negative time does not make sense.

Exercises
1.

–1 and 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, –3

8. a. 0

b. –10

c. 60

d. T-minus ten seconds represents 10 seconds
before lift off.

9. a. 0; Sample answer: a = –5, e = 5

b. c is positive; For a and d to be opposites,
b = 0, and c is to the right of b, so c is
positive.

10. B

11. Sample answer: –

12. Sample answer: 17.5

13. a. , , ,

b. smaller

c. No, as the denominator of a negative
fraction increases, the value of the fraction
also increases.

14–21.

22. quadrant III

23. quadrant II

24. y-axis

25. quadrant I

26. quadrant III

1
2

1
3

1
4

1
5

1
1
2
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27. quadrant IV

28. quadrant II

29. x-axis

30. quadrant I

31. quadrant III

32. D

33. Sample answer: (3, –3); acceptable answers
should include a positive x-coordinate and a
negative y-coordinate.

34. (0, 0)

35. No, (–5, 5) is in quadrant II, and (5, –5) is in
quadrant IV.

36. If the x-coordinate is 0, then the point lies on
the y-axis. If the y-coordinate is 0, then the
point lies on the x-axis.

37. No, the origin, and points on either axis do
not lie in any quadrant.

38. horizontal; 7 units

39. vertical; 12 units

40. horizontal; 27 units

41. neither

42. vertical; 7 units

43. vertical; 7 units

44. horizontal; 18.5 units

45. vertical; 4.8 units

46. horizontal; 7 units

47. a. 6 units

b. 8 units

48–51. part (a) answers:

48–51. Sample answers are given.

48. b. (3, 2)

c. (3, 3) and (6, 3)

d. (3, 1) and (6, 1)

49. b. (0, 1)

c. (1, 4) and (1, 1)

d. (0, 4) and (0, 1)

50. b. (–1, 2)

c. (–5, 4) and (–1, 4)

d. (–5, 2) and (–1, 2)

51. b. (0, 4)

c. (0, 1) and (4, 1)

d. (0, 0) and (4, 0)

52. (–4, 5) and (4, –5)

53. (3, –3) and (–3, 3)

54. (1, 2) and (–1, –2)

55. (5, 5) and (–5, –5)

56. n > 7

57. n ≤ –6

58. g ≤ 50

59. s ≥ 90

60. s > 150

61. t ≥ –20

62. D

63.

64.

65.

66.
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67. t < 45; an open circle shows that 45 is not part
of the solution, so that Carlos can be at the
movie before it starts.

68. t < –10; an open circle shows that –10 is not
part of the solution, so only temperatures
below –10°C are excluded.

69. x ≤ 6.75; Possible answers: $4.50, $5.50, $6.50

30 Common Core Teacher’s Guide
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Name Date Class 

Additional Practice Investigation 3

Integers and the Coordinate Plane 

1. Nadia recorded the daily low temperatures, in
degrees Celsius, on this vertical number line.
a. On which days were the temperatures opposites?

b. The low temperature increased by 2°C between
which two days?

c. Find the absolute value of the temperature each
day and order the days from least absolute 
value to greatest.

2. Andrew plotted the three points on the coordinate plane.
a. Give the coordinates of points A, B, and C.

b. How much farther is it from point B to point A than from
point B to point C? Explain.

c. Andrew plots point D and connects the four points to form a
rectangle. What is the perimeter of rectangle ABCD? Explain.

3. Visitors at a theme park must be at least 48 inches tall to ride a new ride.
a. Write an inequality that represents the height requirement. Explain what

the variable represents.

b. Graph the inequality on a number line. Explain your choice of a closed
circle or open circle.

c. How many values are represented by the inequality? Explain how this is
shown on the graph.

d. Are there any numbers included in the solution that don’t make sense for
the situation? If so, give an example and explain why that solution does
not make sense.©
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Name Date Class 

Skill: Identify Ordered Pairs Investigation 3

Integers and the Coordinate Plane 

Give the ordered pair for each point.

1. point A 2. point B

3. point C 4. point D

5. point E 6. point F

7. point G 8. point H

9. point I 10. point J

11. point K 12. point L

Skill: Interpret Graphs of Inequalities
Write an inequality represented by each graph.

13.

14.

15.

16.

17.

18.

©
 Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.
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Name Date Class 

Check-Up Investigation 3

Integers and the Coordinate Plane 

1. There are four colored pieces on a game board. In the first round, the red
piece moves 3 spaces forward, the yellow piece moves 2 spaces back, the blue
piece moves 2 spaces forward, and the green piece does not move.
a. What integer describes the yellow piece’s position in the game?

b. Draw a number line. Represent each piece’s position on the number line.

c. Which pieces are represented by opposites?

d. In the second round, all of the pieces move back 2 spaces. Which piece
now is farthest from its starting point? Which piece is closest?

2. Carmen invests in stocks. The table shows the changes in her stocks’ prices
over the last month.

a. Carmen wants to order her stocks from biggest loss to biggest gain using a
number line. Estimate each stock’s position on this number line to show
how Carmen should order them.

b. Next, Carmen wants to order the stocks from least price change to 
greatest price change. Explain how Carmen could use absolute value to
order the stocks.©
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Stock Prices

Stock Price Change
(in $)

A +2.45

B +7.16

C –8.32

D –0.98

�12 �6 0 6 12
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Name Date Class 

Check-Up (continued) Investigation 3

Integers and the Coordinate Plane 

3. Jin plotted the four points on the coordinate plane.
a. How are the coordinates of points A, B, and D alike, and 

how are they different?

b. What transformations can be used to transform the location 
of point A to point B?

c. What is the perimeter of the rectangle that could be drawn with points A
and C as opposite, diagonal vertices? Explain how you found your answer.

4. Harrison’s school is selling boxes of greeting cards to raise money for new
computers for the school. Students can win rewards by raising certain
amounts of money.

a. Harrison wants at least a t-shirt and a tote bag. Write an inequality to
show how much money Harrison needs to raise.

b. Graph the inequality. Explain what your graph shows.

c. Rebecca raised enough to get a t-shirt, but not enough to get a raffle
ticket. Make a graph on a number line to show the possible amounts
Rebecca raised.

©
 Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.
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CC Investigation 3: Integers and the Coordinate Plane
DOMAIN: The Number System

Negative numbers are needed when quantities are less than zero, such as
very cold temperatures. Temperatures in winter 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, Juan, Sahil, Cora, 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, Sahil takes five steps backward.
Juan takes three steps forward. Emily takes three steps backward.
Austin does not move. Cora takes two steps backward.

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 who 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?

4. Which player is at the opposite of Cora? Explain.

C. In the final round, Emily stays in the same place, and Sahil is at her
opposite. How many steps did Sahil take in the final round?

�5 �4 �3 �2 �1 0 �1 �2 �3 �4 �5
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Problem 3.2

Rational numbers are numbers that can be expressed as one integer 
divided by another non-zero integer. Examples of rational numbers 
are ,

–
, – , and 0.75.

The absolute value of a number a, represented as | |, is the distance
between the number a and zero on the number line. Because distance is a
measurement, the absolute value of a number is never negative.

Opposites, like –3 and 3, have the same absolute value because they are the
same number of units from zero.

Emily, Cora, Sahil, and Juan are playing another game. Each player gets a
card with a number on it. The reverse side of the card contains a hidden
letter. The four players line up on a number line. If they are correct, the
hidden letters spell a word.

A. 1. For Round 1, Emily has 0, Sahil has –3, Juan has 2, and Cora has –1.
Use a number line to show how the students should line up.

2. When they reveal their letters, they spell the word NICE. Assign
each letter to the proper student.

3. Which students have numbers that have the same absolute value?

B. 1. For Round 2, Emily has , Sahil has 
–

, Juan has 
–

, and Cora

has 1. Use a number line to show how the students should line up.

2. When they reveal their letters, they spell AMTH. The students then
line up from least to greatest using the absolute values of their
numbers to spell a word. Assign each letter to the proper student.

C. For Round 3, Emily has 2.4, Sahil has 5, Juan has 0.8, and Cora 
has – .

1. Use a number line to show how the students should line up.

2. Next, the students line up from greatest to least using the absolute
values of their numbers. Give the order of the students in line.

21
2

1
2

3
5

2
3

0 1 2 3

3 units 3 units

�1�2�3

a

3
   1

7
8

3
4
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A coordinate plane, or Cartesian plane,
is formed by two number lines that 
intersect at right angles. The horizontal 
number line is the x-axis, and the vertical 
number line is the y-axis. The two axes 
divide the plane into four quadrants.

All points in the plane can be named 
using coordinates, or ordered pairs
written in the form (x, y). The first number 
is the x-coordinate. The second number is 
the y-coordinate. The point of intersection 
of the two axes is called the origin (0, 0).
The origin is labeled with the letter O.

A. Cora has a puzzle for Austin. “What goes up a chimney down, but can’t
go down a chimney up?”

1. Help Austin find the answer by plotting and connecting these points
in order on a coordinate plane. What is the answer?

Start (–5, –1), (–4, 1), (–2, 3), (2, 3), (4, 1), (5, –1), (4, 0),
(3, –1), (2, 0), (1, –1), (0, 0), (–1, –1), (–2, 0), (–3, –1), (–4, 0),
(–5, –1). End.

Then start at (0, 0), (0, –4), (–1, –5), (–2, –5), (–3, –4). End.

2. Name the quadrant, axis, or origin where each point is located in
your drawing.

3. Make a picture puzzle on the coordinate plane for a classmate to
solve. Use at least one point in each quadrant.

B. A point has coordinates with the same sign. Where could the point 
be located?

C. Look at points (4, 2), (–4, 2), and (4, –2).

1. How are the coordinates of the points different?

2. Compare the positions of points (4, 2) and (–4, 2) relative to the
y-axis.

3. What transformations could be used to transform a point at (4, 2) to
a point at (–4, 2)?

4. Compare the positions of points (4, 2) and (4, –2) relative to the
x-axis.

5. What transformations could be used to transform a point at (4, 2) to
a point at (4, –2)?

Integers and the Coordinate Plane 33

Problem 3.3

�4�6 �1�2�3�5 1 2 3 4 5 6

�4
�5
�6

�1
�2
�3

2
3

1

4
5

Quadrant II Quadrant I

Origin
(0, 0)

Quadrant III Quadrant IV

6

y

x
O

Notes

STUDENT  PAGE

Integers and the Coordinate Plane (33)34

S
T

U
D

E
N

T
 P

A
G

E

06_CMP2_TRG_Inv3_SE_31-40_34.qxp  2/15/11  1:37 PM  Page 33



A. Consider the points A(–2, 3) and B(4, 3).

1. What is the same about the coordinates 
of points A and B? What is different?

2. Plot the points on a coordinate grid.
Draw the line segment joining points A
and B. Is the line segment horizontal
or vertical?

3. Using the coordinate grid, what is the 
length of the line segment joining points 
A and B?

4. Look at the x-coordinates of points A and B.

a. How far is point A from the y-axis?

b. How far is point B from the y-axis?

c. Explain how you can use the points’ distances from the axis to
find the length of the line segment joining them.

B. 1. How can you tell when two points will form a horizontal 
line segment?

2. What is the length of the horizontal line segment joining points 
C(–9, 205) and D(4, 205)?

C. 1. Is the line segment connecting points T(–8, –9) and M(–8, 6) 
horizontal, vertical, or neither?

2. How can you use the coordinates of points T and M to find the 
length of the line segment joining points T and M?

D. 1. Find the length of the line segment joining points F(a, 5) and 
G(a, –3).

2. Can you use the same method to find the length of the line segment
joining S(1, 1) and N(3, 4)? Explain.
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You can connect the points plotted on a coordinate plane to draw polygons.
Use the coordinates of the polygon’s vertices to find the lengths of the
polygon’s sides.

Emily and Juan play a game where each gives the coordinates of some
points, and the other guesses the polygon that is made when the points are
plotted and connected on a coordinate plane.

A. Emily gives Juan the coordinates for the vertices of a quadrilateral:
(3, 4), (3, 1), (–1, 1), (–1, 4).

1. Graph the points on a coordinate plane.

2. Connect the points in order. What quadrilateral did you draw?

3. What do you notice about the coordinates of the vertices located at
(3, 4) and (3, 1)?

4. Write a subtraction sentence that you can use to find the length of the
side of the polygon between the vertices located at (3, 4) and (3, 1).

5. Write subtraction sentences that you can use to find the lengths of
the other sides of the polygon.

6. What is the perimeter of the polygon?

B. Juan begins to give Emily the vertices of a square with a perimeter of
16 units by giving her the coordinate (2, –2).

1. Give a set of possible coordinates for the other 3 vertices of 
the square.

2. Graph the square on a coordinate plane.

3. Is that the only square that Juan could have been describing?
Explain your answer.
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An inequality is a mathematical sentence that compares two quantities that
are not equal. Use the following symbols to represent inequalities.

< means “is less than” ≤ means “is less than or equal to”

> means “is greater than” ≥ means “is greater than or equal to”

An inequality can be graphed on a number line. Use an open circle when
graphing an inequality with < or >, because the number is not part of the
solution. Use a closed circle for ≤ and ≥, because the solution includes
the number.

p > 2 g ≤ 4

Juan and Emily are playing a game with inequalities called More or Less.
Each draws a card that describes a situation, and must write and graph an
inequality to represent the situation.

A. Juan draws a card that reads, “The temperature was higher than –3°C.”

1. What inequality should Juan write? Explain what the 
variable represents.

2. Graph the inequality on a number line. Explain your choice of a
closed circle or an open circle.

3. How many solutions are represented by the inequality? Explain
how this is shown on the graph.

B. Emily draws a card that reads, “It will take 30 minutes or less.”

1. What inequality should Emily write? Explain what the 
variable represents.

2. Graph the inequality on a number line. Explain your choice of a
closed circle or an open circle.

3. Are there numbers included in the solution that do not make sense
for the situation? If so, give an example and explain why that
solution does not make sense.

0 1 2 3 4 650 1 2 3 4 65
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Exercises
For Exercises 1–4, graph 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?
Assign integer values to a and e.

b. If a and d are opposites, is c positive or negative? Explain.

a b c d e
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10. Multiple Choice Which list shows the numbers ordered from least
absolute value to greatest absolute value?

A. –4, –2, 6

B. –2, –4, 6

C. 6, –2, –4

D. 6, –4, –2

11. Write a mixed number that is greater than –2 and less than –1.

12. Write a decimal that is less than |–18| and greater than 17.

13. a. Order the numbers , , , and from least to greatest.

b. As the denominator of a fraction increases, does the resulting
positive fraction get larger or smaller?

c. Does your rule apply for 
–

,
–

,
–

,
–

? Explain.

For Exercises 14–21, plot the points on a coordinate plane.

14. A(–5, 3) 15. B(–3, –1) 16. C(0, 0) 17. D(–1, 0)

18. E(3, 3) 19. F(0, 2) 20. G(4, –2) 21. H(–2, –4)

For Exercises 22–31, identify the location (quadrant number or axis) of
each point.

22. (–36, –11) 23. (–15, 35) 24. (0, –100) 25. (820, 657)

26. (–721, –42) 27. (549, –90) 28. (–246, 280) 29. (333, 0)

30. a point with a positive x-coordinate and a positive y-coordinate

31. a point with a negative x-coordinate and a negative y-coordinate

32. Multiple Choice Where does point Z(0, 0) lie?

A. quadrant I B. quadrant II C. quadrant IV D. origin

For Exercises 33–34, write a possible set of coordinates of each point.

33. a point in quadrant IV

34. a point on both the x- and y-axis

35. Are (–5, 5) and (5, –5) in the same quadrant? Explain.

36. Explain how you can tell whether a point lies on either the x- or 
y-axis by looking at its coordinates.

37. Sam says that all points on a coordinate plane lie in a quadrant.
Do you agree or disagree? Explain.

1
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For Exercises 38–46 below, determine if the line segment joining the two
points is horizontal, vertical, or neither. If the points are horizontal or
vertical, find the length of the line segment joining the two points.

38. (2, 5), (9, 5) 39. (4, 0), (4, –12) 40. (–7.5, –6.25), (19.5, –6.25)

41. ( , ), ( ,
– ) 42. (5, 9), (5, 2) 43. (0, 0), (0, –7)

44. (9.25, 1.5), (–9.25, 1.5) 45. (–1.2, –1.2), (–1.2, 3.6) 46. (0, 0), (–7, 0)

47. Use the coordinate grid below.

a. Find the length of a line segment joining points U and V.

b. Find the length of a line segment joining points W and V.

For Exercises 48–51, do parts (a)�(d).

a. Graph the given ordered pairs and connect them with a line segment.

b. Find a point that can connect to make a right triangle.

c. Find two points that can connect to make a square.

d. Find two points that can connect to make a rectangle that is not 
also a square.

48. (3, 0), (6, 0)

49. (–2, 1), (–2, 4)

50. (–1, 0), (–5, 0)

51. (0, –3), (4, –3)

For Exercises 52–55, the two given points are connected to form the
diagonal of a rectangle. Find the other two vertices of the rectangle.

52. (4, 5), (–4, –5)

53. (3, 3), (–3, –3)

54. (–1, 2), (1, –2)

55. (–5, 5), (5, –5)

1
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1
2
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For Exercises 56–61, write an inequality to describe the situation.

56. Ivan chooses a number greater than 7.

57. Ella chooses a number less than or equal to –6.

58. Chen can spend at most $50 on groceries.

59. Juliet wants to get a score of at least 90 on her exam.

60. Michael swam more than 150 laps at practice.

61. The sleeping bag will keep a person warm in temperatures down 
to –20°F.

62. Multiple Choice How many solutions are there to the inequality x ≥ 4?
A. 4
B. 0
C. 5
D. an infinite number

For Exercises 63–66, graph the inequality on a number line.

63. b < 2

64. –1 ≤ j

65. b ≥ –2

66. 0 > f

67. Carlos is trying to get to a movie that starts in 45 minutes. Write an
inequality that shows how long Carlos can take if he wants to make it
before the start of the movie. Graph the solution. Explain your choice
of an open circle or a closed circle in the graph.

68. Etta is planning a trip to Canada, but does not want to visit when the
low temperature will be below –10°C. Write an inequality to show
temperatures that Etta does not want. Graph the solution. Explain
your choice of an open circle or a closed circle in the graph.

69. Ishwar has $6.75 he can spend on lunch. Write an inequality to show
how much Ishwar can spend. Graph the solution. Give 3 solutions to
the inequality that are not whole numbers.
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