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Terms of Use
Effective Date: January 1, 2023
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CityBridge Education, its subsidiaries, and its affiliates (“we,” “our,” or “us”) own and
operate this and related websites, supporting servers, online services, and content
accessible therefrom (“Property”), including the Lesson Materials discussed below,
whose use is governed by this Agreement. This Agreement is a contract between any
user of the Property or visitor or accessor of the websites (“you,” “your”) that governs
your access and use of the Property. Please read and understand this Agreement in its
entirety. If you do not agree, you may not access or use any portion of the Property.

Conduct with Property

You agree to comply with this Agreement and all applicable laws, rules, and
regulations in connection with your use of the Property. You shall not use the Property
in any manner indicated to you by us as improper or to be ceased. You shall not use
the Property for any commercial or other purposes unless expressly permitted by this
Agreement. You shall not use the Property in a manner that falsely implies our
endorsement, partnership, or otherwise misleads as to your relationship with us. You
shall not attempt to bypass, remove, deactivate, impair, decrypt, or otherwise
circumvent any legal or technological measure implemented by us to protect or limit
access to the Property, or otherwise gain unauthorized access to any part of the
Property. You shall not use or access the Property in any manner that could damage,
disable, overburden, and/or impair the Property and/or interfere with any other party’s
use and enjoyment of the Property. You shall not deep-link to, frame, scrape, copy,
monitor and/or perform any other form of systematic retrieval of the Property. You
shall not harass, threaten, or engage in any objectionable behavior to our employees,
contractors, or agents. You shall not engage in criminal or tortious activity, including,
without limitation, fraud, spamming, sending of viruses or other harmful files,
infringement, theft, or property damage in connection with Property. All rights in
whole and part in Property are vested with us and further subject to copyright,
trademark, trade dress, domain name, patent, trade secret, international treaties,
and/or other intellectual or proprietary rights belonging solely to us. You agree that
the Property and all derivative works of the same are the sole property of us, with all
title, rights, and benefits strictly reserved to us except as set out in writing in this
Agreement.



You agree to comply with the above conduct requirements and agree not assist or
permit any person in engaging in any conduct that does not comply with the above
conduct. You agree that failure to comply with any term of this Agreement, including
the above Conduct, constitutes material breach of this Agreement and causes
damages beyond any reasonable monetary compensation and is thus subject to all
equitable and injunctive remedies in addition to monetary damages for all actual,
resultant, compensatory, punitive, consequential, and attorneys’ fees damages
resulting in any form or degree from such breach. You agree to indemnify us and hold
us harmless from and against any losses, liabilities, claims, actions, costs, damages,
penalties, fines and expenses, including without limitation attorneys’ and experts’ fees
and expenses, that may be incurred by us arising out of or in connection with your
breach of this Agreement, your gross negligence or violation of any law, rule, or
regulation, or any dispute or issue between you and any third party.

Limited License in Lesson Materials

We make available documents through and as part of the Property in the nature of
educational materials, including written, graphical, audiovisual, and/or interactive
lessons for teaching (“Lesson Materials”). Your accessing and use of the Lesson
Materials is subject to the Conduct Requirements, Disclaimers, and all other parts of
this Agreement, and the following special terms:

If you are an entity having status set out in 26 U.S.C. 8 501(c)(3) and having an
educational purpose, we grant to you a limited, non-exclusive, non-transferable in any
nature or part, and revocable license to access, copy, perform, display, and use the
Lesson Materials strictly to educate pupils as part of your educational purpose,
provided that the Lesson Materials are provided under your control and without fee to
pupils, and only to your educators and pupils. You may not alter, reproduce in number
beyond a number of pupils and educators, create derivative works from, remove any
notice from, or gain or provide any right or title beyond this license in the Lesson
Materials. You agree that this License is revocable and may be withdrawn at any time
without notice by us.

Any other use of the Lesson Materials is strictly prohibited. All rights not expressly
granted herein are reserved by us, we at all times are the sole owners of Lesson
Materials and any derivative works created from the same.

Disclaimers and Limitations of Liability

The Property is provided “AS IS” without warranty of any kind, express or implied. We
disclaim any warranty, statutory or otherwise, including any warranty of fitness for a
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particular purpose, merchantability, non-infringement, or freedom from defect
including computer viruses, malware, access controls, error, libel or defamation,
falsehood, obscenity, profanity, danger, or harm to any person or property caused by
Property. We make no representations as to results, accuracy, correctness, reliability,
completeness, safety, or quality of the Property. Any and all costs, loss, damages, and
other expenses in accessing and using the Property fall on you.

NOTWITHSTANDING THE ABOVE DISCLAIMER, TO THE FULLEST EXTENT PERMISSIBLE
BY APPLICABLE LAW, IN NO EVENT SHALL WE BE LIABLE TO YOU FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES, OR ANY LOSS OR DAMAGES WHATSOEVER (INCLUDING PERSONAL INJURY,
PAIN AND SUFFERING, EMOTIONAL DISTRESS, LOSS OF DATA, REVENUE, PROFITS,
REPUTATION, USE, OR OTHER ECONOMIC ADVANTAGE), EVEN IF WE WERE AWARE OF
THE POSSIBILITY OF THE SAME, ARISING OUT OF USE, CONSUMPTION, OR ACCESS OF,
OR WARRANTY, CONTRACT, NEGLIGENCE, TORT, OR ANY OTHER ACTION OF ANY TYPE
THAT IN ANY MANNER ARISES OUT OF OR IN CONNECTION WITH, THE PROPERTY.

THESE LIMITATIONS SHALL APPLY NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE OF ANY LIMITED REMEDY. YOU AGREE THAT THESE DISCLAIMERS AND
LIMITATIONS OF LIABILITY IN THIS AGREEMENT ARE FAIR AND REASONABLE AND
MATERIAL, BARGAINED-FOR BASES OF THIS AGREEMENT, AND THAT THEY HAVE BEEN
TAKEN INTO ACCOUNT IN THE DECISION TO ENTER INTO THIS AGREEMENT. YOUR
SOLE AND EXCLUSIVE REMEDY FOR ANY DAMAGE ARISING OUT OF YOUR USE OF
PROPERTY IS TO DISCONTINUE USING THE PROPERTY, WHICH YOU MAY DO AT ANY
TIME.

Infringement of Your Rights

If you believe that your copyrighted work has been copied or is otherwise infringed by
the Property, provide our Copyright Agent as set forth below with notification
containing the following information in accordance with the Digital Millennium
Copyright Act, 17 U.S.C. 8512 (“DMCA"):

A physical or electronic signature of a person authorized to act on behalf of the
copyright owner of the work that allegedly has been infringed;

Identification of the copyrighted work claimed to have been infringed, or, if multiple
copyrighted works allegedly have been infringed, then a representative list of such
copyrighted works;



Identification of the material that is claimed to be infringing and that is to be removed
or access to which is to be disabled, and information reasonably sufficient to permit us
to locate the allegedly infringing material, e.g., the specific web page address on the
Platform;

Information reasonably sufficient to permit us to contact the party alleging
infringement, including an email address;

A statement that the party alleging infringement has a good-faith belief that use of the
copyrighted work in the manner complained of is not authorized by the copyright
owner or its agent, or is not otherwise permitted under the law; and

A statement that the information in the notification is accurate, and under penalty of
perjury, that the party alleging infringement is authorized to act on behalf of the
copyright owner of the work that allegedly has been infringed.

To: CityBridge Education, Attention: Copyright Agent, 600 New Hampshire Ave NW,
Washington DC 20037.

Operation of Agreement

This Agreement represents the entire agreement of the parties and supersedes all
other or prior agreements, understandings or discussions concerning its subject
matter. We reserve the right to update and replace this Agreement at any time; any
prior Agreement(s) before the Updated date above govern conduct falling within their
effective timeframe. Any modifications to any Agreement must be in writing and
agreed to by all parties.

This Agreement will be construed according to the laws of the District of Columbia,
without reference to the principles of conflicts of law therein. The parties agree that
any disputes relating to this Agreement will be resolved in the United States District
Court for the District of Columbia or the District of Columbia Superior Court.

The invalidity of any provision of this Agreement will not affect the validity of the
remaining provisions.
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G1 U1 Lesson 1 - Today we will find and write coordinate pairs.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to learn something that is used in tons of jobs like being a
pilot or an architect or anyone who needs to specify a location. We are going to take number lines and see how putting two together
helps us specify a location in any area. And the locations are going to be marked using something called “coordinate pairs.”

Let's Review (Slide 3): Let's start with just one number line on its own. Imagine the bunny started at zero and hopped. How would we
describe the bunny’s location? Possible Student Answers, Key Points:

@ The bunny made 5 hops.

@ If we put numbers, the bunny would be at the 5.

One of the things that's tricky about number lines is that we pay a lot of attention to these
tick marks along the line. But really, the line itself shows the distance from zero and the tick
marks are just showing stopping points along the way. So, it is helpful to show the bunnies
jumps and then we can put numbers at the tick marks to show where each jump stops. But
we are always counting the spaces not the tick marks. | will draw it. The bunny is b spaces
from zero or 5 units from zero.

Let's Review (Slide 4): Let’s look at a number line going this way. It's the same idea. We
don’t want to count the tick marks. We count the space between the tick marks and then the tick marks just mark where each space or
jump ends.

Let’s count the spaces together. Watch me mark them. Notice that the numbers go right next
to the tick marks. If | put the number in the space then it is between the tick marks and we
can't tell what it's referring to. So we put the numbers next to the tick mark. The bunny
jumped 4 spaces up or 4 units up.

Let's Talk (Slide 5): Now here’s the cool part. If we put those two numbers line together then
we can measure distances from left to right and distances up and down, which means we can find any location in the area between.

Imagine if the bunny jumped 5 units left AND 4 units up. It would be somewhere around
here. But it would be much easier if we had some lines to guide us, right? That is what we
are going to see on the next slide.

Let's Talk (Slide 6): Now we have lines! Hooray! This is called the coordinate plane.

We call the horizontal ling, the x-axis. We call the vertical ling, the y-axis. Write x beside the
Xx-axis and y beside the y-axis.

We don’t want to have to always say left and right or up and down. So mathematicians made
an agreement and we have to stick to that agreement too. The agreement is that we always
do left and right first. Then we will do up and down. That means we always do the x-axis
distance first and the y-axis distance next. One trick | use to remember this is to think of a
baby. The baby learns to call first so x-axis first. Then it learns to walk so y-axis is second.
Use your fingers to crawl along the x-axis and then move your hand up and down as you
expiain. Let's practice finding locations using the x-axis then the y-axis. First, we look at the
x-axis. The bunny is above the 5 on the x-axis because it jumped 5 hops right.



The bunny is next to the 4 on the y-axis because it jumped 4 hops up. Now we can write
where the bunny is located with just two numbers called coordinates. We write (5, 4). The b
stands for the place on the x-axis and the 4 stands for the place on the y-axis.

Let's Think (Slides 7): Let’s practice finding locations using the x-axis then the y-axis.

This says, “plot Point A at (3, 7).” | am going to start with the 3 on the x-axis. That's the line
going side to side like a baby crawling. Here is the 3. Now we look for the 7 on the y-axis.
That's the line going up and down like when the baby learns to stand. Here is the 7. My
location is where these come together. Drag your fingers up from the 3 and sideways from
the 7 at the same time. Stop where they meet and draw the point, Here! | am going to label
it A.

Now we need to plot Point B at (7, 3). It's the same numbers but in a different order. Do you
think that this point will be at the same point as (3, 7)? No! The go with different axes! We
need to find 7 on the x-axis. Here. Now we find the 3 on the y-axis. Here. This is where the
numbers meet up and so this is where Point B is.

Let's Try it (Slides 8): Let's work on graphing more coordinates together. | will help you
practice before you do it on your own.



WARM WELCOME

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Today we will find and write coordinate
pairs.
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Today we are going to use numbers
lines to describe location.

Imagine the bunny started at zero and hopped. How would we describe the bunny’s
location?
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Today we are going to use numbers
lines to describe location.

Imagine the bunny started at zero and hopped. How would we describe the bunny’s
location?
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Let’s put both lines together so we
can map more locations.

Where would the bunny be if it hopped 5 units left AND 4 units up?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

When we put a horizontal and vertical
line together, we create the coordinate
plane.

We call the horizontal line, the x-axis. We call the vertical line, the y-axis.

We always do the x-axis
distance first and the
y-axis distance next. We
write the location with
coordinates, (X, y).

The bunny is located at

)
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Let’s practice finding locations using
the x-axis then the y-axis.

Plot Point A at (3, 7). Plot Point B at (7, 3). What do we see?
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Let’s practice plotting points together.
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Now it’s time for you to plot points and
write their coordinates.
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Name: G5 U6 Lesson 1 - Let's Try It

Imagine an ant is standing at the origin of the graph (0, 0). The ant walks 3 units to the right. Then the ant walks 2 units to
the up. Mark a point to show the ant’s final location.

Now imagine another ant, standing at the origin of the graph (0, 0). This ant walks 2 units to the right. Then the ant walks 3
units to the up. Mark a point to show the ant’s final location.
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What is the same about the two ants’ paths?

What are the coordinates of the first ant’s location? (___, _ )
What are the coordinates of the second ant’s location? (___, _ )

Why aren’t the ants at the same location as each other?




Plot point A at (3, 5). Plot point B at (5, 3).
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The coordinates have the same numbers. Why aren't they at the same location as each other?

Plot point A at (0, 2). Plot point B at (2, 0).

=
N

[y
[y

[y
o

= N Wb U1 OO N 00 O

A

123456789101112=




Name:

G5 U6 Lesson 1 - Independent Work

Remember: We find our coordinates on the horizontal axis first then the vertical axis.

Make sure to circle the numbers on each axis.

1. What are the coordinates of the point shown?

2. What are the coordinates of the point shown?

A, ) B(_—, )
A
12
11
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9  J
g A
7
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3 ®
2 B
1
4"1 2 3 4 5 6 7 8 9 10 11 12

C(— ) D(__—, )
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7 @
s 1 C
5
4
3
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1
4"1 2 3 4 5 6 7 8 9 10 11 12 *

3. What are the coordinates of the point shown?

»

4, What are the coordinates of the point shown?
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Make sure to circle the coordinates on each axis.




1. Plot each point and label it with a letter.

2. Plot each point and label it with a letter.

A(8,7) B(1,5) C(6,3) D(3,6)
N A
12 12
11 11
10 10
9 9
8 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1
< 4 5 6 7 8 9 10 11 12 © | * 4 5 6 7 8 9 10 11 12

A

4

A

4

3. Plot each point and label it with a letter.

4. Plot each point and label it with a letter.

F(0,9) G(90) J(7,0)  K(0,4)
N N
12 12
11 11
10 10
9 9
8 8
7 7
6 6
5 5
4 4
3 3
2 2
1 1
< 4 5 6 7 8 9 10 11 12 © | * 4 5 6 7 8 9 10 11 12
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G5 U6 Lesson 2

Find patterns for points on a line
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G1 U1 Lesson 2 - Today we will find patterns for points on a line.
Warm Welcome (Slide 1): Tutor choice
Frame the Learning/Connect to Prior Learning (Slide 2): Today we will keep graphing coordinate pairs and we are going to make lines.

Let's Review (Slide 3): How do we find locations on the coordinate plane? Possible Student Answers, Key Points:
@ The baby crawls before it learns to stand.
@ We go left to right then up and down.
@® We do the x-axis first and then the y-axis.

Let’s start with Point A. | look at the x-axis and see it is above the 5. | look at the y-axis and
see it is beside the 10. The point is (5, 10). What are the coordinates of Point B? Seek student
input on the rest of the answers. Point to the point and arag your finger to its location on the x-
axis. Then point to the point and drag your finger to its location on the y-axis. What are the
coordinates of Point C7 What are the coordinates of Point D?

Just like we keep the x-axis number and the y-axis number together with parentheses, we can
keep the numbers together on a table. This is really useful when we have a set of points.

Now we can really start to see a pattern and | bet you can guess where Point E would be. Seex
Student input. 1t goes here! And | see that is above the 5 on the x-axis and beside the 6 on the
— y-axis. | will put that on my table too. What pattern do we notice with these coordinates?

SO we can write X = 5.

[ v 1 Possible Student Answers, Key Points;
219, [5 1o )
5.9, (57q 1 @ Theleft hand column is always 5.
: 6.8 [5% @ The x-coordinate is always 5.
____ — i g{{‘: 2 "L You don't need to know this yet but we can show this with an equation. The x-axis is always 5

Let's Talk (Slide 4): Let's see if we see a similar pattern with another line.

— What are the coordinates of Point F? Seek student input on the rest of the answers. Point to the point and drag
( T { your finger to its location on the x-axis. Then point to the point and arag your finger to ifs location on the y-axis.
0.1, [to r-.ﬂ What are the coordinates of Point G? What are the coordinates of Point H? What are the coordinates of Point I? We
i p | canputall of these points on our table and they mean the same thing.

B Now we can really start to see a pattern and | bet you can guess where Point J
would be. Seek student input, It goes here! And | see that is above the 10 on the
x-axis and beside the 4 on the y-axis. | will put that on my table too. What pattern
do we notice with these coordinates? Possible Student Answers, Key Points:
o The left hand column is always 10.
o The x-coordinate is always 10.
You don’t need to know this yet but we can show this with an equation. The x-
axis is always 10 so we can write x = 10.
Both of these lines were vertical lines. That means they go up and down. And
we noticed something special about the coordinates for both of these lines.
What do you think we will see on the table of any vertical line? Possible Student
Answers, Key Points:
@ The left hand column is always the same number.
@® The x-coordinate is always the same number.
@®  One number stays the same for all the coordinates.

Let’s Think (Slide 5): Let's see if we can find a pattern with horizontal lines as
well. Horizontal lines are lines that go side to side.
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What are the coordinates of Point A? Seek student input on the rest of the answers. Foint fo
the point and arag your finger to its location on the x-axis. Then point to the point and drag
your finger to its location on the y-axis. What are the coordinates of Point B? What are the
coordinates of Point C7 What are the coordinates of Point D? We can put all of these
coordinates on the table.

Now we can really start to see a pattern and | bet you can guess where Point E would be.
Seek student input. 1t goes here! Itis (6, 7). | will put that on my table too. What pattern do
we notice with these coordinates? Possible Student Answers, Key Points:

@he right hand column is always 7.

@he y-coordinate is always 7.

You don't need to know this yet but we can show this with an equation. The y-axis is always
750 we can writey = 7.

What are the coordinates of Point F? Seek student input on the rest of the
answers. Point to the point and arag your finger to its location on the x-axis.
Then point to the point and arag your finger to its location on the y-axis. What
are the coordinates of Point G? What are the coordinates of Point H? What are
the coordinates of Point I? We can put all of these coordinates on the table.

Now we can really start to see a pattern and | bet you can guess where Point J
would be. Seex stuaent input. It goes here! Itis (12, 5). | will put that on my
table too. What pattern do we notice with these coordinates? Possible Student
Answers, Key Points:

@ The right hand column is always 5.

@ The y-coordinate is always 5.

You don't need to know this yet but we can show this with an equation. The y-
axis is always 5 so we can write y = 5.

What do we notice about the coordinates for both of these lines? Possible Student Answers, Key Points:

@ The right hand column is always the same number.

@ The y-coordinate is always the same number.

@ One number stays the same for all the coordinates.

Any time we have a horizontal or vertical line, we will have the same number for
one of the coordinates. For vertical lines, x will always be the same. For vertical
lines, y will always be the same.

Let's Try it (Slides 6): Let's work on graphing lines together. We will see these
same patterns. | will help you practice before you do it on your own.
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WARM WELCOME

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Today we will find patterns for points on
a line.
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How do we find locations on the
coordinate plane?

Write the coordinates for the points below. Where do we think Point E would go?

AL, )

B( )

c )

D, )
E(C ., )

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s map out another line and see if
we can notice a pattern.

What do you notice about each set of coordinates?

X y X y
AL, ) F(__._)
B ) G ., )
c(C.,_) HC ,__)
(., ) )
E(C ,_) J._ )

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge

Education. All Rights Reserved. 2%



There are patterns for horizontal lines
as well.

Write the coordinates for the points and find the next one. What patterns do you see?

X y X y
AL, ) F(__._)
B ) G ., )
c(C.,_) HC ,__)
(., ) L (T
E(C ,_) J._)

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s practice plotting coordinates that
make lines.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Now it’s time for you to plot
coordinates that make lines.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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Name: G5 U6 Lesson 2 - Let's Try It

Pretend that the grid below is a map of a city. There is a row of houses on the map. Write their coordinates.

= N W A~ U1 O

v Label the x axis and y axis on the coordinate plane. Then
fill in the table.

Imagine there is another house called House E that follows the same pattern. Then fill in its coordinates and fill in the table.

What pattern do you notice in the coordinates?

Make up your own set of coordinates that would form a horizontal line.

Pretend that the grid below is a map of a garden. There is a row of flowers on the map. Write their coordinates.
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v Label the x axis and y axis on the coordinate plane.
Then fill in the table.

Imagine there is another flower called Flower P that follows the same pattern. Then fill in its coordinates and fill in the table.

What pattern do you notice in the coordinates?

Make up your own set of coordinates that would form a vertical line.

Q)
R

)

S (
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T

)

U

)

30



Name: G5 U6 Lesson 2 - Independent Work

Remember: We find our coordinates on the horizontal axis (x) first then the vertical axis (y).

1. Plot the points on the table. Then add more points to continue the pattern.

X Y A
1 4 12
1 6 11
1 8 10
9
8
What pattern do you se 7
6
5
What shape did the pattern make on the graph? 4
3
2
1

< 1 2 3 4 5 7 8 9 10 11 12 ©
v
2. Plot the points on the table. Then add more points to continue the pattern.

X y A
3 9 12
4 9 11
5 9 10
9
8
What pattern do you 7
6
5
What shape did the pattern make on the graph? 4
3
2
1

< 1 2 3 4 5 7 8 9 10 11 12 °
v

Remember: We find our coordinates on the horizontal axis first then the vertical axis.
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3. Plot the points on the table. Then add more points to continue the pattern.

X y A
4 1 12
4 3 11
4 5 10
9
8
What pattern do you s 7
6
5
What shape did the pattern make on the graph? 4
3
2
1

< 1 2 7 8 9 10 11 12 °
v
4. Plot the points on the table. Then add more points to continue the pattern.

X Y A
4 6 12
5 6 11
6 6 10
9
8
What pattern do you s 7
6
5
What shape did the pattern make on the graph? 4
3
2
1

< 1 2 7 8 9 10 11 12 °
v
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G5 U6 Lesson 3

Plot and generate points that follow a rule
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G1 U1 Lesson 3 - Today we will plot and generate points that follow a rule.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to learn how to describe rules that coordinate pairs
sometimes follow. We're going to use equations to show the rules and we will see that equations, tables and graphs can all be used to
show the same set of coordinate pairs.

Let's Review (Slide 3): Let's start with review.
We can see that these points make a diagonal line.

Now, | want you to tell me the coordinates for the points we can see. Collect
correct answers from the students and record the coordinates. Remember that
we can write this in a table as well.

Based on this pattern, what do you think the coordinates of Point E would be?
And how do you know? Possible Student Answers, Key Points:

o It's (6, 8) because that's 1 more in the x column and 1 more in the y
column.

o It's (6, 8) because that's the next counting number for each side.

@® It's (6, 8) because that's the next point that's up and over.

o It's (6, 8) because | can imagine where the dot is.

This is important. We kind of notice a pattern but it's not the same as the
patterns we saw in the last lesson.

Let's Talk (Slide 4): When points make a straight line, we can write a rule for x and y using an equation. We will need to look for more
patterns. You might have noticed that the x column is going up by 1 like “2, 3, 4, 5, 6.” The y column is going up by 1 too. It is good to
notice those patterns. But in order to write the rule or the equation, we have to notice the pattern going across the table. We need to
know what is happening to x in order to make y.

. The same operation - plus, minus, multiply or divide - is happening to x. In other words, x plus something or x times
&Y | something or x minus something or x divided by something makes y. We can see that it has to be plus or times because
L 2.44 | the numbers are going up. | know that 2 x 2 makes 4. But if | try 3 x 2 in the next row, | get 6 not 5. Let’s try addition. |
3 { knowthat2 + 2 =4, Let'stryitforthe nextrow. 3 +2=5.Then4+2=6,5+2=7,6 + 2 = 8. The rule is "add
{2.” We can write it as x + 2 = y because every x coordinate plus 2 makes the corresponding y coordinate. This equation
| and this table and this line are all ways to represent the same set of coordinates.

X+Z=~[ Let's Talk (Slide 5): Let's try a rule with a different operation! We can do it because we have another diagonal line.
We start by finding the coordinates of the points. What are they? Collect correct

answers from the stuaents and record the coordinates. Remember that we can
write this in a table as well.
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Based on this pattern, what do you think the coordinates of Point E would be?
And how do you know? Possible Student Answers, Key Points:

S @® It's (6, 12) because that's 1 more in the x column and 2 more in the y
Whal operation is being done to x in order to make y? Write an equation for it.

column.
: ¢ K @ It's (6, 12) because you can count by ones for x and count by twos for
. AL y.
' w306 (316 @® It's (6, 12) because that's the next point that's up 2 and over 1.
] °‘§& : ,'51 lg @ It's (6, 12) because | can imagine where the dot is.
m TS b1 @® It's (6, 12) because it is always x times 2.

This is great, We can see so many patterns and one of those patterns will be
our rule. What patterns do we see? Possible Student Answers, Key Points:
@ The x column is always plus 1.
@ They column is always plus 2.
@ xtimes 2 makesy
The pattern that we want to pay attention to is turning x into y. At first | thought it might be plus 2 like on our last slide
because 2 + 2 = 4. But then | have to try it for the rest of the rows and 3 + 2 doesn’t make 6. So then | try multiplication. 2
X 2 = 4, But then | have to try it for the rest of the rows and 3x2=6,4x2=8,5x2=10and6x 2 = 12,

@T Our equation is x times 2 equals y. Since we have an x, it isn't a great idea to use x for times in our equation.
!*-f You can show multiplication just by putting the number next to the letter. We write 2x = y. That is just a secret
way of writing 2 times x equals y.

s

11
X:2=v 27("-'-‘[

Let’s Think (Slide 6): Sometimes we are told the rule and we just have to follow it. If we are given an equation,
we can plug in numbers to get coordinates.

This equation is 3x - 1 =y. That means 3 times x minus 1 to gety.

Let’s start with 1. 3 times 1 is 6 minus 1 is 5. So y is 5. | can plot it the same way |
always do like (1, 5)

Let's keep going. You can help me. What is the math for the next row? What should |
plot? Let the kids talk you through the rest of the answers.

Let's Try it (Slides 7): Now it's time to plot more points together using equations to
tell us the rules. | will help you practice before you do it on your own,
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WARM WELCOME
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Today we will plot and generate points
that follow a rule.
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How do we find locations on the
coordinate plane?

Write the coordinates for the points below. Where do we think Point E would go?

AL, )

B( )
c )

D, )
E(C ., )

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

When points make a straight line, we can
write a rule for x and y using an
equation.

What operation is being done to x in order to make y? Write an equation for it.

>

(o[ f—h (o
[eN[e e ]»

O

OGS, WIN| x
O INO | O1PA <

m
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Let’s try a rule with a different
operation!

What operation is being done to x in order to make y? Write an equation for it.

AL, )

B( )

c )

D, )
E(C ., )

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

If we are given an equation, we can
plug in numbers to get coordinates.

Write coordinates for the equation 3x - 1 = y. Then plot the points.
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Let’s practice plotting points for rules
written as equations.
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Now it’s time for you to plot coordinates
that follow rules written as equations.
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Name: G5 U6 Lesson 3 - Let's Try It

Bernard is 5 years old and his brother, Lucas, is 7 years old. As Bernard gets older, Lucas will also get older. In fact Lucas
will always be 2 years older than Bernard.

The x-axis will stand for Bernard’s age. The y-axis will stand for Lucas’ age. Plot the boys’ ages on coordinate plane.

A

12

11 x
10

7

9

8 6
7

6

5

4

3

2

1

1"123456789101112#

How old will Lucas be when Bernard is 67 __ Write the ages on the table and plot on the coordinate plane.

Continue the pattern and plot the points.

What kind of picture do the points make on the coordinate plane?

Write an equation to represent the relationship between x and y.

Which of the coordinates below also fit your rule?
@ (2,3 (b) (3,9 (c) (4, 2) (d) (0, 4)

How do you know?

Complete the table with coordinates that fit the equation: 2x + 1 ='y. Graph the coordinates.
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o
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A

»
»

1 2 3 4 5 6 7 8 9 10 11 12

v

What kind of picture do the points make on the coordinate plane?

Which of the coordinates below also fit your rule?
(b) (2, 4) (b) (7, 3) (c) (4, 9)

How do you know?

@0, 2)
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Name: G5 U6 Lesson 3 - Independent Work

Remember: We find our coordinates on the horizontal axis (x) first then the vertical axis (y).

1. Use the rule x + 6 =y to fill in the table. A

Then graph the points. 12
X Y

11

1 10

2 9

3 8

7

6

5

What shape did the rule make onme grapn? 4

3

2

1

A

1 2 3 4 5 6 7 8 9 10 11 12

<
<

2. Use the rule 2x =y to fill in the table.

»
>

Then graph the points. x v .
1 11
10
2 9
3 8
7
6
5
What shape did the rule make on e grapn? 4
3
2
1
4"1 2 3 4 5 6 7 8 9101112;
3. Use the rule 3x - 1 =y to fill in the table. N
Then graph the points. .
X y 11
1 10
2 9
8
3 7
6
5
What shape did the rule make on the graph? 4
3
2
1

< >
< >

1 2 3 4 5 6 7 8 9 10 11 12

\4

Remember: We find our coordinates on the horizontal axis (x) first then the vertical axis (y).

A
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4, Use the rule 3x =y to fill in the table.
Then graph the points.

X Y
0
1
2
What shape did the rule make on the graph?
5. Use the rule x - 2 =y to fill in the table. .\
Then graph the points.
X Yy 12
11
3 10
4 9
8
5 7
6
5
What shape did the rule make 4
3
2
1
T 1 2 3 4 5 6 7 8 9 10 11 12
6. Use the rule 2x + 1 =y to fill in the table. \
Then graph the points. v b

=
[N

[y
o

W[N] =] X

What shape did the rule make onme grapn?

BN WA U1 OO N ©® O

>
>

A

1 2 3 4 5 6 7 8 9 10 11 12
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G5 U6 Lesson 4

Compare the graphs of addition equations
and multiplication equations
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G1 U1 Lesson 4 - Today we will compare the graphs of addition equations and multiplication equations.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we are going to compare the equations and graphs of different lines
using everything that we’ve been working on.

Let's Review (Slide 3): Before we can start, we need to review the meaning of two key words: parallel and intersecting.

Parallel means the lines never touch. They run side by side like train tracks.
Show parallel lines with your arms. Parallel lines point the same direction and
they increase the same way. Here are some examples of lines that are parallel
to this one. Draw a few examples then erase the board so you can go to the
next vocabulary wora.

Intersecting means the lines touch. That means they might kind of look like
they are going in the same direction but not exactly. Stow lines that are not
parallel with your arms. Intersecting lines eventually crash or cross. Here are
some examples of lines that intersect this one. Draw a few examples.

Let's Talk (Slide 4): We have been noticing patterns in certain types of lines.
Let’s explore whether there are similarities between the lines when they all
have the same addition in their equations.

All of these equations have +1. Circle the +1 in each equation. L et’s use
gach equation to complete the table and graph the points. Who can do the
first point with x as zero? Collect answers from the class. Record them in the
fable and graph them. As the kids talk, the teacher should write. So that this
aoesn’t take too long, ao not have kids come up o the board one at a time.

We know how to do all of that and we are great at it! Now, we know that the

equations all have a +1. That is what is the same about the equations. What is

the same about the graphs of the lines? What do the lines have in common?

Possible Student Answers, Key Points;

@ They all touch at the beginning.

@ They intersect at the y-axis.

The fancy word for this is the y-intercept. You don’t need to know this yet but it

doesn’t hurt to hear it. The main point is when the equations have the same
addition then they intersect the same point right here. Point fo the intersection and circle it.

Let's Talk (Slide 5): Let's explore a different similarity. Let's explore whether there are similarities between the lines when they all have
the same multiplication in their equations.

All of these equations have 2x. Circle the 2x in each equation. | et's use each
equation to complete the table and graph the points. Who can do the first point
with x as zero? Collect answers from the class. Record them in the table and
graph them. As the kids talk, the feacher should write. So that this doesn’t take
foo long, do not have kids come up to the board one at a time.

We know how to do all of that and we are great at it! Now, we know that the
equations all have 2x. That is what is the same about the equations. What is the
same about the graphs of the lines? What do the lines have in common? Possible Student Answers, Key Points:
@ They go the same direction.
@ They are side by side.
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@ They are parallel.

They are parallel! This is the big idea of the lesson - when the equations have the same multiplication times x then they will be parallel. In
fancy math talk, we say they have the same slope. You don't need to know that word yet but it helps to start hearing it.

Let's Think (Slide 6): Now that you know that special thing about multiplying times x, you can predict if lines will be parallel or not.
Because when lines have the same multiplication times x, they will be parallel. Let’s make a prediction about these two lines. Aead the
directions on the slige. What do you think? Possible Student Answers, Key Points;

@ Yes because they have the same 3x.

@ They will be parallel because they have the same number multiplied times x.

We see 3x in each equation. Circle the 3x in each equation, Since that is the
same we expect the lines to be parallel. Let’s use each equation to complete
the table and graph the points. Who can do the first point with x as zero?
Collect answers from the class. Record them in the table and graph them. As
the kidss talk, the feacher should write. So that this aoesn’t take foo long, do not
have kids come up o the board one at a time. Look! We were right! The lines
are parallel!

Let's Try it (Slides 7): Now it’s time to plot equations together, and we will do
the same predicting about whether they will be parallel. | will guide you step by step.
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WARM WELCOME
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Today we will compare the graphs of
addition equations and multiplication
equations.
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Let’s review the meaning of parallel
and intersecting.

Parallel means

Draw a line that is parallel to the one shown.

Intersecting means

Draw a line that intersects the one shown at the
y-axis.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s look at graphs that have the
same addition in their equations.

Graph each equation. What do the lines have in common?

X+1=y 2x+1=y 3x+1=y
X |y X |y X |y
0 0 0

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Let’s look at graphs that have the same
multiplication in their equations.

Graph each equation. What do the lines have in common?

2x =y 2x+ 1=y 2x+2=y
X |y X |y X |y
0 0 0

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

When lines have the same multiplication
times X, they will be parallel.

Plot the points for 3x = y and 3x - 1 = y. But before you do, make a prediction. Do you
think these lines will be parallel? Why or why not?

3X =Y 3x-1=y
X Y X Y
1 1
2 2

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Let’s practice plotting two equations and
we will notice patterns in their graphs.
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Now it’s time for you to plot two equations
and you can make a prediction about them!
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Name: G5 U6 Lesson 4 - Let's Try It

Jennifer had $1 then she got a job that paid $2 per hour. If x is the number of hours she works then y is the number of
dollars she will have.

The equation to show the relationship for Jennifer is 2x + 1 =Y.

Elijah had $2 then he got a job that paid $2 per hour. If x is the number of hours he works then y is the number of dollars he
will have.

The equation to show the relationship for Elijah is 2x + 2 = .

Fill in the table for each equation and graph the coordinates.

A

12 Jennifer Elijah
11 x |y X |y
10 0

9

8

7

6

5

4

3

2

1

How ) v 123 45 67 8 910 1112" much money will Jennifer have after working 4 hours?

How much money will Elijah have after working 4 hours? ___

What do you notice about the lines you made?

In the equations, what part is the same?

Whenever equations have the same , they will

Miles had $3 then he got a job that paid $1 per hour. If x is the number of hours he works then y is the number of dollars he
will have.

The equation to show the relationship for Miles is 1x + 3 =y.
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Nathaniel had $3 then he got a job that paid $2 per hour. If x is the number of hours he works then y is the number of dollars
he will have.

The equation to show the relationship for Nathaniel is 2x + 3 =y.

Fill in the table for each equation and graph the coordinates.

A
12 Miles Nathaniel
1 x |y X |y
10 0 0
9 1
8
7
6
5
4
3
2
1
How ) v 12345 67 8 9101112" much money will Miles have after working 4 hours?

How much money will Nathaniel have after working 4 hours? ___

What do you notice about the lines you made?

In the equations, what part is the same?

Whenever equations have the same , they will
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Name: G5 U6 Lesson 4 - Independent Work

Follow the directions. Then fill in each table using the equations and graph the points.

1. What similarities do you see in the equations?

A
12
. 11
Do you expect the lines to be parallel?
10
9
8
2X =Y 2X+2=Y
X y X y ’
6
1 1
5
2 2 4
3 3 3
2
1
“T 1 2 3 4 5 6 7 8 9 10 11 12 ©
v
2. What similarities do you see in the equations?
A
12
11
Do you expect the lines to be parallel? 10
9
8
X+1=y X+ 1=y ;
X Y X Yy 6
1 1 5
2 2 4
3 3 3
2
1
“T 1 2 3 4 5 6 7 8 9 10 11 12
v
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3. What similarities do you see in the equations?
A
12
Do you expect the lines to be parallel? 11
10
9
2x =Yy X=y 8
X y X y 7
0 0 6
1 1 5
2 2 4
3
2
1
4"1 2 3 4 5 6 7 8 9 10 11 12 °
4, What similarities do you see in the equations? ‘
\
12
11
Do you expect the lines to be parallel? 10
9
X=y X+1=y 8
X y X y /
1 1 °
5
2 2 A
3 3 3
2
1
4"1 2 3 4 5 6 7 8 9 10 11 12 ©

What do equations have to have in common in order to be parallel when graphed?
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Write equations for parallel lines
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G1 U1 Lesson 5 - Today we will write equations for parallel lines.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): This is the last day of the graphing equations on the coordinate plane. You guys
are getting really good at this and we are not really doing anything new. We are just applying what we've already learned to come up with

some of our own equations. Let's go!

Let's Review (Slide 3): We discussed this question in our last lesson so now you can tell me. What similarity will the equations of parallel

lines have? Possible Student Answers, Key Points;

@ When the equations have the same number at the beginning they will be parallel lines.
@ CEquations with the same number multiplying x will make parallel lines.

1x. Wiite the 1 before the x in the equation.

So we expect these two lines to be parallel. Let's check. Who can find the first
point and tell me how to graph it? What about the next point? Collect answers
from the class. Record them in the table ana graph them. As the kids talk, the
teacher should write. So that this doesn’t take too long, do not have kids come
up to the board one at a time. And look! The lines are parallel just like we
predicted.

Let's Talk (Slide 4): Now let’s try to construct parallel lines on our own. Read
the directions on the slide.

We'll do the equation we're given first. Who can find the first point and tell me
how to graph it? What about the next point? Collect answers from the class.
Record them in the table and graph them. As the kids talk, the teacher should
write, So that this doesn’t take too long, do not have kids come p to the board
one at a tme.

Now we need another equation and we need it to be parallel to the one we
already drew. We know that parallel lines have equations with the same
number multiplying the x. What number is multiplying the x in the equation we
were given? Survey the class. It is likely one of the kids wil say that nothing is
multiplying the x. That is incorrect and you will want fo be very explicit about
saying that it is not nothing. It is easy 1o think that nothing is multiplying x
because we don't see a number before the x. But in math, nothing means
zero. So if it were really nothing, there would be a zero there. This is hard to
see but it is actually 1. When x is all by itself, we are secretly saying there is

Back to finding another equation. We need it to be parallel to the one we already drew. We know that parallel lines have equations with
the same number multiplying the x. And now we know this equation has 1x. Who can give me an equation that will be parallel to this

one? Possible Student Answers, Key Points:
@® x=yorlx=y
@ x+r2=yorix+2=y
® x+3=yorIx+3=y

There are many right answers. Possible answers arex =y or ix=y, x + 2 =
yorilx+ 2=y, el Aslong as we have x on it's own which is secretly 1x,
we'll have a parallel line. Let's do x + 4 =y. Wrife the equation on the line.
Who can find the first point and tell me how to graph it? What about the next
point? Collect answers from the class. Record them in the table and graph
them. As the kids talk, the teacher should write. So that this doesn’t take oo
long, ao not have kids come up fo the board one at a time. And look! The line
is parallel! Hooray!
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Let's Think (Slide 5): We know if the number multiplying x is the same, the lines will be parallel. Let’s be really clear on what is the same
on the graph when the lines are parallel,

What is the same on the graph when the lines are parallel? Let's graph these and I'll show you what | mean. First of all, do you think they
will be parallel? Why or why not? Possible Student Answers, Key Points:
B 1=y @'y @ Ve, they both have 2x.

e L <+ @ They wil be paraliel because ey have the same number muitiplying x.
EREEEEREEEEE 5 > Circle the 2x on both equations.
e Let's graph these. Who can find the first point and tell me how to graph it?

What about the next point? Collect answers from the class. Record them in the
table and graph them. As the kids talk, the teacher should write. So that this
aoesn’t take too long, ao not have kids come up o the board one at a time.

Great job! We see they are parallel just like we predicted. Now we were asked
what is the same on the graph when the lines are parallel. Why do you think
these lines never touch? Possible Student Answers, Key Points;
@ They are side by side and never touch.
@ They go the same way.
@ They follow the same path.
@ They point in the same direction.

The reason that they go side by side and never touch is because they go in the exact same direction. They go up the
same way. One way for us to see that is to think about each point going up like a staircase. Up and over and up and
over. In this case, up 2 over 1, up 2 over 1. Draw in the staircase for the first line.

Erase it and then araw in the staircase for the next /ine. The up and over is the same for both lines. Up 2 over 1, up
2 over 1. The staircase is the same for both lines. We call that the slope. You don’t need to draw the slope or find
the slope yet. But it is a good way to make sure the lines are really parallel.

Let's Try it (Slides 7): Now we’ll write equations for more parallel lines together. | will walk you through step by step.
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Today we will write equations for
parallel lines.
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What similarity will the equations of
parallel lines have?

2x+1=y 2x+2=y

X Yy X Yy
0 0
1

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s try to construct parallel lines of
our own.

Graph the equation shown. Then create another equation that will have a line parallel
to the one you drew. Fill in the table and graph it.

x+1=y
X Yy X Yy
0 0

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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We know if the number multiplying x is
the same, the lines will be parallel.

What is the same on the graph when the lines are parallel?

2x+2=y 2x-2=y
X y X y
1 1
2 2

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.

Let’s practice plotting two equations and
we will notice patterns in their graphs.
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Now it’s time for you to plot two equations
and you can make a prediction about them!
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Name: G5 U6 Lesson 5 - Let's Try It
Graph the first equation.
A 2X+1=y
12 x |y x |y
11 0
10
9
8
7
6
5
4
3
2
1
Use ) v 1 23 4567 8 9101112 " the question below to write a second equation that will
have a line that is parallel to the first one.

What does the second equation need to have to have a line parallel to the first equation?

Graph the second equation. Is it parallel to the first one? ___

Draw a staircase on each line and check that they are parallel. Each line goes up ___ and over ____

74



Name:

Remember: Equations with the same multiplication will be parallel.

G5 U6 Lesson 5 - Independent Work

1. Use the rule x + 1 =y to fill in the first table.

=
N

>
»

Yy X Yy 11

10

9

8

7

6

5

Create another equation tha 4

the one you drew. 3

2

Use it to fill in the second table and graph it. 1
< 2 3 4 5 6 7 8 9 10 11 12

2. Use the rule 2x =y to fill in the first table. \

y x|y 1

11

10

9

8

7

6

5

Create another equation tha ,

the one you drew. 3

Use it to fill in the second table and graph it. i
< 2 3 4 5 6 7 8 9 10 11 12 ©

3. Use the rule 3x + 2 =y to fill in the first table. \

X Yy X v 12

11

0

10

9

8

7

6

5

Create another equation tha ,

the one you drew. 3

Use it to fill in the second table and graph it. i

A

2 3 4 5 6 7 8 9 10 11 12

>
L
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Remember: Equations with the same multiplication will be parallel.

1. Use the rule 3x + 1 =y to fill in the first table.

X y X y
0

Create another equation tha
the one you drew.

Use it to fill in the second table and graph it.

e
o B N

B N W U1 N 00 L

>

8 9 10 11 12 *

2. Use the rule x + 3 =y to fill in the first table.

X y X Yy

Create another equation tha
the one you drew.

10

Use it to fill in the second table and graph it.

3. Use the rule 2x + 2 =y to fill in the first table.

X y X y

Create another equation tha
the one you drew.

BN WA U1 OO N 0 O

8 9 10 11 12

Use it to fill in the second table and graph it.

B N W A 01O N OV

8 9 10 11 12 *
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