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Coordinate Plane Introduction…graph and
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Constant of Proportionality
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Unit 10: Coordinate Plane
coordinate plane

A plane formed by the intersection of the x-axis and the y-axis.

x-axis

The horizontal number line

y-axis

The vertical number line

quadrants

The x- and y-axes divide the coordinate plane into four regions.
Each region is called a quadrant.

origin

The point where the x-axis and y-axis intersect on the
coordinate plane.

ordered pairs

A pair of numbers that can be used to locate a point on a
coordinate plane.

x-coordinate

The first number in an ordered pair; it tells the distance to
move right or left from the origin.

y-coordinate

The second number in an ordered pair; it tells the distance to
move up or down from the origin.

reflection

a transformation of a figure that flips the figure across a line

integers

The set of whole numbers and their opposites.

opposites

Two numbers that are equal distance from zero on the number
line.

absolute value

The distance of a number from zero on a number line; shown
by the symbol: │ │
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Work It Out: The Cartesian Plane and Coordinates
1.

10
8
6
4
2
-10 -8

-6

-4

-2

2

4

-2
-4
-6
-8
-10

Label the axes.
2. A coordinate is written in the form: ( _____ , _____ )
3. Graph the following coordinates on the plane above:

A. (-6, 2) B. (0, 8) C. (-10, 5)
D. (3, -7)
E. (9, 3) F. (4, 0) G. (9, -9) H. (-2, -8)
4. Label the quadrants.
5. Label the origin - the ordered pair is ( _____ , _____ )

5

6

8

10
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Guided Reflection Notes
Reflecting a point over the x- or y-axis
Reflecting over the x-axis:

Write down the ordered pair for A.
If A is reflected across the x- axis, what
would be the new point on the graph?
Label this point.
A

Look at both points, what observations
can you make about the two points.
_________________________________
_________________________________
_________________________________

Reflecting over the x-axis rule:
____________________________________________________________________
____________________________________________________________________

Try it:
Graph the following points in the correct quadrant of the coordinate plane.
If the point is reflected across the x-axis, what are the coordinates of the
reflected points? What similarities are between coordinates of the original
point and reflected point?
A (-5, 2)
B (2, 4)
1
C (-1 , 3)
2

(

,

)

(

,

)

(

,

)

1

D (-4, -3 )
( , )
2
___________________________
___________________________
7
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Reflecting over the y-axis:
Write down the ordered pair for A.
If A is reflected across the y- axis, what
would be the new point on the graph?
Label this point.

A

Look at both points, what observations
can you make about the two points.
_________________________________
_________________________________
_________________________________
Reflecting over the y-axis rule:
____________________________________________________________________
____________________________________________________________________

Try it:
Graph the following points in the correct quadrant of the coordinate plane.
If the point is reflected across the y-axis, what are the coordinates of the
reflected points? What similarities are between coordinates of the original
point and reflected point?
A (-5, 2)
B (2, 4)
1
C (-1 , 3)
2

1

D (-4, -3 )
2

(
(
(

,
,
,

)
)
)

(

,

)

___________________________
___________________________
What do you think happens to the following point if it starts at (2, -4) and
ends at (-2, 4)?
_________________________________________________________
_________________________________________________________
8
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Reflection Practice
1. Graph the following points and then reflect them across the x-axis.

M (-2, 1)
N (-2, 3)
O (1, 3)
P (1, 1)

After reflecting the points what kind of observations can you make about the points?

________________________________________________
________________________________________________
________________________________________________
2. Graph the following points and then reflect them across the y-axis.

Q (5, 5)
R (4, 3)
S (3, 5)

After reflecting the points what kind of observations can you make about the points?

________________________________________________
________________________________________________
________________________________________________
9
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3. Identify whether the point has been reflected over the x- or y-axis.

Point
T (3, -2)
U (6, -2)
V (6, -6)
W (3, -6)

Reflection
T (-3, -2)
U (6, 2)
V (-6, -6)
W (-3, -6)

Axis

4. How do you know if a point was reflected over the x-axis?

____________________________________________________________________
____________________________________________________________________
5. What is the difference between reflecting over the x-axis and the y-axis? Are there any
similarities? Explain.

____________________________________________________________________
____________________________________________________________________
6. If (8, -5) was reflected over both axes, what is the new ordered pair? __________________
7. What is the rule for crossing over both axes?
__________________________________________________________________
__________________________________________________________________
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10

Taking it a step
further…
8. Graph the following coordinates
and connect each point:
A (-3, 2)
B (-6, 2)
C (-6,-2)
D (-3,-2)
Describe the figure shown.
Reflect the object across the
y-axis.

8
6
4
2
-10 -8

-6

-4

-2

2
-2
-4
-6
-8

-10

11
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Absolute Value Warm-up
What is the definition of absolute value?

Why would you use the absolute value of a number?

Complete the following problems:
What is the opposite of 4?

What is the absolute value of 4?

Find the absolute value of the following numbers:
|6|

|−7|

|−10|

Challenge:
−|−8|

15
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Absolute Value Inquiry Question
Look at the two ordered pairs below, how would you figure out the
distance between them?
(8, 6) and (8, -6)

Work with a partner to come up with your solution. Be ready to explain
or demonstrate your findings.

16
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(5, 3) and (5, 8)

Find theDistance
between the
Points

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

(-2, 3) and (-8,3)
38)

(5, -10) and (5, -2)

POINTS IN SAME QUADRANT:
______________________________________________________
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(8, -6) and (8, 6)

Find theDistance
between the
Points

(-3, 8) and (-3, -3)

(-2, 10) and (5, 10)

(4, -5) and (-3, -5)

POINTS IN DIFFERENT QUADRANTS:
______________________________________________________
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Think…same or different quadrants…so what should I do?
(5, -2) and (-6, -2)

Find the Distance
between the
Points

(9, -4) and (3, -4)

(-3, 4) and (-3, 8)

(2, -7) and (-2, -7)

19
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Distance Between Points
Use the graph below to help solve the following problems.
Find the distance between the
following points:
1. (4, 5) and (4, -8)
2. (10, -7) and (10, 3)
3. (-9, 6) and (4, 6)
4. (-2, 5) and (-3, 5)

Find the distance without using the
graph.
1. (9, 5) and (9, -2)

2. (-6, 3) and (-7, 3)

1

1

3. (8, −4 4) and (8, 32)

2

1

4. (83, 4) and (-64, 4)

5. Tammy started at home at (4, 5) and then went to the store at (4, 2). She decided to then
stop for gas at (4, -3) and then to pick up her printed photos at (4, -5). She then went
home. What was Tammy’s total distance?
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An Exhausting Day
Tammy had an exhausting day. She left the house early one morning and stopped several places
throughout the day. Here is her journey.












Started at home
1st stop was dropping her child at school
2nd stop work
3rd she went out to lunch
4th went back to work
5th picked up her child from school
6th took him out for ice cream for a special treat
7th stopped at the grocery store to get something for dinner
8th stopped at the book store
9th went home!
Note: the middle of the picture represents the ordered pair; for example the book store
is
located at (6,0)

What was her total distance for the day? _______________________________
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Independent and Dependent Variables Notes
Independent variable~ is a variable in an equation that may have its value freely
chosen without considering values of any other variable.
Dependent variable~ is a variable whose value depends on the values of one or
more independent variables.
EX:

y = 3x-2,





the independent variable is x
the y is dependent since it depends on the number chosen for x

The final solution of the equation, y, depends on the value of x, the
independent variable which can be changed.

Changing the
Independent variable

causes change
in the

dependent variable

The dependent variable depends on the independent variable
 X is always the independent variable (Input)
 Y is always the dependent variable. (Output)
o What you get out depends on what you put in.

22
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The x-axis is always the INDEPENDENT VARIABLE—ex) Time.
The y-axis is always the DEPENDENT VARIABLE—ex) Price.

24
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1-3 Independent and Dependent Variables Homework

Example: Identify the independent and dependent variables
Peter coaches soccer clinics and charges $15.00 per player. T stands for the total amount of money he
makes and P stands for the number of players that sign up. Identify the independent and dependent
variable:
P- Number of players that sign up

T - Amount of money he makes

__________________________ depends on ________________________________
Dependent Variable

Independent Variable

Please identify the independent and dependent variables in the following:
1.

Mr. Mackar’s soccer team is having a car wash to raise money for new uniforms. C stands for how
many cars are washed and I stands for how much money they raise.

__________________________ depends on ________________________________
Dependent Variable

Independent Variable

2. Tara uses her cell phone a lot and she gets charged $0.05 a minute. C stands for the total she pays and
M stands for the number of minutes she uses the phone.

__________________________ depends on ________________________________
Dependent Variable

Independent Variable

3. Yvonne reads about 20 pages a night before she goes to bed. N stands for the number of nights she has
read and P stands for the total number of pages.

__________________________ depends on ________________________________
Dependent Variable

Independent Variable

25
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4. During the first game of a season, a team scored 30 points. Over the course of the season, the team
improved by 2 points per game. T stands for the total points improved and G stands for the number of
games played.

a. __________________________ depends on ________________________________
Dependent Variable
Independent Variable
b. Fill in the table below showing the improvement for each additional game.

c. Graph the situation on the coordinate plane to the bottom left..

5.

When I opened the last box of Kleenex for class use, I noticed that the box says there are 124 Kleenex
in it. Each class period I counted and on average 8 Kleenex were used. C stands for the number of
periods and R stands for how many Kleenex remain in the box.

a.

__________________________ depends on ________________________________
Dependent Variable

Independent Variable

b. Fill in the table below showing how many Kleenex remain after each period.

c. Graph the situation on the coordinate plane to the top right.
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Relationships Homework
Translate each statement into a mathematical equation. Complete each function table.
1.)
y is equal to the product of 2 and x minus 4
Mathematical Translation: ________________________________
x

y

4
6
10
20

2.)
y is equal to three more than the product of 4 and x.
Mathematical Translation: _________________________________

x

y

10
20
30
40
3.)
y is equal to the product of six and x.
Mathematical Translation: _________________________________

x

y

3
6
9
10

27
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4.)
y is equal to two less than x.
Mathematical Translation: ________________________________
x

y

2
5
10
20

5.)

y is equal to the quotient of x and 2. (Decimal or fraction answers are
acceptable)
Mathematical Translation: _________________________________

x

y

4
5
6
7
6.)

Multiple Choice: Determine the equation that matches this function table

a.) y  4x

x

y

2

8

5

11

6

12

10

16



b.) y  3x



c.) y  x 6



d.)

28
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Problem A
Translate the statement into a mathematical equation, and then complete the function table:
y is equal to two more than the product of x and 3.
Mathematical translation: ________________________________________________

Complete the table of values:
x

y

0
1
2
3

Problem B
Translate the statement into a mathematical equation, and then complete the function table:
y is equal to three less than the product of 2 and x.
Mathematical translation: ______________________________________________
Complete the table of values:

x

y

3
4
5
6

29
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Problem C
Translate the statement into a mathematical equation, and then complete the function table:
y is equal to the quotient of x and 2.
Mathematical translation: _______________________________________________

x

Complete the table of values:

y

0
2
4
6
Problem D
Translate the statement into a mathematical equation, and then complete the function table:
y is equal to two less than the sum of 2 and x.
Mathematical translation: _______________________________________________
x
Complete the table of values:

y

0
1
2
3

Problem E:
y is equal to one more than the product of 2 and x.

x

Mathematical translation:

0
1

Complete the table of values:

2
3

30

y
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Graphing Equations Homework

1.

y = 2x -1

x

y

2

3

4

𝑥

2.) y= + 1
3

x

y

0

3

6

31
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Constant of Proportionality Notes
What is a constant
of proportionality?

The constant value of the ratio of two proportional quantities.
Also is classified as the unit rate.

How to identify the
constant of
proportionality?
Example 1: Tables

You can identify the constant of proportionality in tables,
graphs, equations and other proportional relationships.
*Recall how to compute the unit rate. Use those same
strategies to find the constant of proportionality.
Analyze the table.
number of pens (p)
3
5
8
10
Cost (C)
$6
$10
$16
$20
What is the cost of 1 pen?

15
$30

*The cost of 1 pen is $2. 2 is the constant of proportionality
because it is the constant value of the ratio between the
number of pens and the cost.

Example 2: Graphs

*The equation can be written as C = 2p, which represents the
total cost (C) equals 2 dollars times the number of pens (p)
purchased.
Using the graph, determine the constant of proportionality.

To determine the constant of proportionality, find the unit
rate. To find the unit rate, look where the Length is 1 unit.
What is the Lateral Surface Area when the Length is 1?
*4 is the constant of proportionality. If you follow the ratio,
the constant is 4 because 1:4, 2:8, 3:12, and etc.
*The equation for this would be A = 4L meaning the area (A)
equations 4 times the length (L).

32
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Example 3:
Equations

Since we know that proportional equations contain only
multiplication or division, use the coefficient to identify the
constant of proportionality.
1. The amount of sales tax paid on an item is proportional
to the cost of the item. If the sales tax rate is 7%, then
the amount of the sales tax (t) is .07 times the cost (c) of
the item. The equation is t = .07c can be used to
determine the amount of sales tax. What is the
constant of proportionality?

Example 4: Verbal
Descriptions

*The constant is .07 or 7% since that is the coefficient of the
equation.
In probability, the chance to roll a 1 when rolling a number
1
cube is6. In the long run, the number of times you get a 1 is
proportional to the number of times you roll. If you roll 30
times, you would expect to roll a 1 five times. The constant is
1
because it is the constant value of the ratio when comparing
6
the number how many 1s are on a number cube (1:6).

33
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Constant of Proportionality Practice
1. The perimeter of a square increases
as the lengths of the sides increase. The
equation P = 4s can be used to
determine the perimeter of any square.
What is the constant of proportionality
for this proportional relationship?

2. The circumference of a circle is
proportional to the length of the
diameter. Use the formula C = d, to
identify the constant of proportionality.

3. Candy bars cost $1.25 each. The
expression 1.25c represents the total
cost of c candy bars. What is the
constant?

4. The grocery store charges $1.00 for 4
plums. What is the price per plum?

5. A dragonfly travels 50m in 2 seconds.
What is the speed that a dragonfly
travels?

6. Using the table, generate an
equation and find the constant of
proportionaly.

7. Sales tax in North Carolina is 6.75%.
The higher the total, the more the tax
will be. Does sales tax and total cost
represent a proportional relationship?

Distance

Time

2 miles

10 mins

5 miles

25 mins

8 miles

40 mins

8. To babysit, you charge $15 for the first
hour and then $7 for each hour after
that. You worked a total of 4 hours
today and charged $36. Does the
babysitting fee & hours represent a
proportional relationship?

Constant of Proportionality Worksheet
34
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1. Find the constant of proportionality from the table below. Show your work!
X
Y

7.5
4.5

10
6

17.5
10.5

20
12

2. Find the constant of proportionality from the table below. Show your work!
X
Y

1.5
10.5

2
14

3.5
24.5

5
35

3. Find the constant of proportionality from the table below. Show your work!
X
Y

2
1

4
2

5
2.5

7
3.5

4. Find the constant of proportionality from the table below. Show your work!
X
Y

2
6

3
9

5
15

6
18

5. Find the constant of proportionality from the table below. Show your work!
X
Y

2
0.4

4
0.8

7
1.4

9
1.8

6. Find the constant of proportionality from the table below. Show your work!
X
Y

1.5
1

3
2

4.5
3

12
8

7. Find the constant of proportionality from the equations below:
a) y = 7.25x

b) y = 4x

35

c) y = ⅞ x
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8. Find the constant of proportionality from the equations below:
a) y = 3.8x
b) y = 7x

9. Find the constant of proportionality from the graphs below:

36

c) y = ⅔ x
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The graph above represents one of the contestants’ data at a hot dog eating
contest. Answer the following questions based on your knowledge of ratios and
proportional relationships.
1. Does the graph represent a proportional relationship? How do you
know?
2. What is the constant of proportionality?
3. What ordered pair on the graph makes the constant of proportionality
easy to determine?
4. What does the ordered pair (0,0) represent in this graph?
5. What is an equation that would represent the relationship shown in the
graph?

41
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Random Constant of Proportionality Problems:

42
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Unit 9 Study Guide
For part I, name each graphed point and tell what quadrant the point is in.
1. A ( ,

) is in Quadrant _____

2. B (

,

) is in Quadrant _____

3. C (

,

) is in Quadrant _____

4. D ( ,

) is in Quadrant _____

5. E ( ,

) is in Quadrant _____

For part II, answer each question
about coordinate graphing.
6. What is the origin?
7. On the graph above right, label the x-axis and the y-axis.
8. For point C above, reflect it across the x-axis. Where is it now? (

,

)

9. For point E above, reflect it across the y-axis. Where is it now? (

,

)

10. Find the distance between points A and B. _________
11. Find the distance between points B and D. _________
12. How can you remember the order of the quadrants? _______________________
13. If two points are in a line and are in the same quadrant, just ___________ the absolute values of
the coordinates that are not alike.
14. If two points are in a line and are in different quadrants, just __________ the absolute values of
the coordinates that are not alike.
15. A snail crawls 3 inches per minute. Number of minutes is the _________________variable and
the number of inches crawled is the _____________________variable.

16. Joey makes a graph about the # of ice cubes that melt over time.
_____________________________ depends on ________________________________.
What is the independent variable? ___________________ Dependent? ____________________
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17. Translate the statement into a mathematical equation, and then complete the function table:
y is equal to three less than the product of x and 4.
Mathematical translation: ________________________________________________

Complete the table of values:
x

Graph the relationship onto the coordinate plane:
y

1
2
3
4

1

18. y = 2x + 7

Complete the table of values:
Graph the relationship onto the coordinate plane:
x

y

2
4
6
4

45
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19. How do you determine if a table shows a proportional relationship?

20. How do you determine if a graph shows a proportional relationship?

21. The graph below represents the total number of plants and the number of seed packets used.
What is the constant of proportionality?

22. The graph below represents the total number of cups of coffee and the total amount of sugar
required to make the coffee. What is the constant of proportionality?

23. The graph below represents the packets of biscuits consumed over time. What is the constant
of proportionality? What is the independent variable? What is the dependent variable?
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