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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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G7 U4 Lesson 1

Interpret signed numbers in the context of
temperature and elevation.
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G7 U4 Lesson 1 - Students will interpret signed numbers in the context of temperature and elevation.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today is our first lesson of a new unit all about
rational numbers. A rational number just means any number that can be written as a fraction. %2 and %s are
rational numbers, because they’re fractions. Rational numbers also include decimals and whole numbers,
because we know we can represent them as fractions. Today, and for most of this unit, we’ll look closely at a
particular kind of rational number...negative numbers!

Today, we’re going to interpret signed numbers in the context of temperature and elevation. Let’s get going.

Let’s Talk (Slide 3): Take a moment and think about these two questions. Why do we need negative
numbers? Where do we see negative numbers in the world around us? When you have an idea or two, share
what comes to mind. Possible Student Answers, Key Points:

e | see negative numbers in a video game when somebody loses points.

e | see negative numbers when it’s really cold outside. The temperature can be negative.

e If | spend money, my account might show a negative number.

When we first learn about numbers, we tend to focus only on positive numbers, but there are times where
negative numbers come in handy. Today, we’ll look at two particularly common contexts: temperature and
elevation.

Let’s Think (Slide 4): Before we read this problem, take a look at the image of the two thermometers. What
do you notice or wonder about the visual? Possible Student Answers, Key Points:

e | notice there are two thermometers labeled afternoon and night. | notice the temperature in the
afternoon is between 2 and 3 degrees.| notice the second thermometer is blank.l notice some negative
numbers.

e | wonder where these temperatures were take. | wonder if it was snowing, because it seems cold.

Interesting. Let’s use the picture of the thermometers to help us solve these problems. (read the problem
aloud) The first prompt wants us to figure out what the new temperature will be if the temperature drops 4
degrees. What temperature does the afternoon thermometer show? How do you know? Possible Student
Answers, Key Points:

e |t’s halfway between the 2 and the 3. The temperature in the afternoon is 2.5 or 2 %> degrees.

(label 2.5 with an arrow) If the temperature drops 4 degrees, | can picture the red on the
thermometer going down 4 degrees. (draw and label hops on the thermometer as -1 while
you narrate the temperature decreasing) It was 2.5 degrees. If it decreases 1 degree, | see
on the thermometer it’s now 1.5 degrees. If it decreases 1 degree again, | see it’s 0.5
degrees. Again, it’s -0.5 degrees. And if it decreases one more time, we’re now at -1.5
degrees. So if the temperature starts at 2.5 degrees and drops 4 degrees, the
thermometer shows us that it is now, what? (-1.5 degrees)

How could | show that on the blank thermometer? (shade and label thermometer after student
explains) Possible Student Answers, Key Points:

e -1.5isin the middle of -1 and -2. You can shade to the tick mark that is halfway
between -1 and -2.



The afternoon temperature was 2.5 degrees. We just figured out that the night
temperature is -1.5 degrees. The problem now asks us to write an inequality
comparing the afternoon and night temperatures. We can look at the thermometer
to easily see that 2.5 is greater than -1.5. (write 2.5 > -1.5) The afternoon
thermometer’s red section is higher up along the thermometer than the night’s
thermometer. Also, positive numbers are always greater than negative numbers. We
can write this comparison another way. What would the inequality look like if we
started with -1.5?7 (-1.5 is less than 2.5) (write -1.5 < 2.5) Either way we wrote this comparison is correct.

For the last question, they want us to consider how far each temperature is
from freezing if zero degrees represents freezing. We can use the
thermometer like a number line and mark the distance from 0 to each value.
(draw bracket from 0 to 2.5 on the first thermometer) How far is 2.5 from 07?
(2.5) (write 2.5 next to bracket) Great, now let’s look at the night time
temperature. (draw bracket from 0 to -1.5) | know the temperature is -1.5.
If I look at the intervals from 0 to -1.5, | see that -1.5 is 1.5 away from 0. |
might be tempted to say it is negative 1.5 from 0, but the question is just
asking for the distance. We can say -1.5 is 1.5 degrees from 0.

We just thought about negative numbers in the context of temperature. Let’s look at one more context for
negative numbers.

Let’s Think (Slide 5): This question involves negative numbers in the context of elevation. We’ll read it in a
moment.

(sketch a simple picture as you explain) Elevation refers to the height of
something, usually in reference to sea level. We tend to use 0 to represent
sea level. Positive elevations refer to heights above sea level. If I'm
standing on top of a hill, I'd have a positive elevation. Negative elevations
refer to heights below sea level. A fish swimming underwater will often be
represented with a negative elevation. It’s important to note that negative
elevations can sometimes refer to objects or people on land too. If you’re
standing in a deep valley, you might be below sea level, so you’d have a
negative elevation.

(read the problem aloud) The first question wants us to think about whose elevation is highest
and lowest. Before we answer, let’s mark each person’s elevation on the vertical number line so
we can visualize the situation. I’ll mark Bailey and Zack first, since those numbers are already
labeled clearly on the number line. (mark 1 and -4 with B and Z, respectively) Where should |
mark Frank and Aya’s elevations? Possible Student Answers, Key Points:

e 2.5 should go halfway between the 2 and the 3. -2.5 should go halfway between the -2
and the -3.

(label each point) The vertical number line makes it very easy to see whose elevation is highest
and lowest. Frank’s elevation is highest, since he’s closest to the top of the number line. Zack’s
elevation is lowest, since he’s closest to the bottom of the number line.

The next prompt wants us to consider how far each person is from sea level. Remember,

elevations at sea level are typically represented as 0. This prompt is similar to the temperature
problem, when it asked us to name how far each temperature was from 0. Let’s look at our number line to
help us.



Frank’s elevation is 2.5 yards. | know that is 2.5 spaces from 0 on the number line. We
can say Frank is 2.5 yards from sea level. (draw and label bracket from 2.5 to 0)

(continue drawing and labeling brackets as you narrate)
Bailey’s elevation is 1 yard. How far is Bailey from sea level? (He is 1 yard from sea level)

The other two people have negative elevations. This question is just asking us how far
each person is from sea level, or how far they are from 0, so we can respond simply using
positive values to name how many yards away they are. How far are Aya and Zack from
sea level? How do you know? Possible Student Answers, Key Points:

e Ayais 2.5 yards from sea level, because she is 2 and a half tick marks below 0.

e Zack is 4 yards from sea level, because he is 4 tick marks below 0.

When a question asks us how far people are from 0, we can use a number line to count the intervals between
their location to 0.

Let’s wrap this up by now finding how far Bailey is from each friend. We know Bailey is

at an elevation of +1 yard. Instead of finding the friends’ distances from 0, we can now

just count how far they are away from 1 on the number line. (draw and label brackets as
you count intervals during the next sequence of dialogue)

Frank is at positive 2.5 yards. | can move my finger from 1 to 2.5, and see that Bailey is
1.5 yards from Frank. Aya is at negative 2.5 yards. | can move my finger from 1 to -2.5.
| see that Bailey is (whisper count as you move your finger 1, 2, 3, 3.5...) 3.5 yards from
Aya. How far is Bailey from Zack? How do you know? Possible Student Answers, Key
Points:

e Bailey is 5 yards from Zack. If | count the intervals from 1 to -4 on the number
line, she is 5 spaces away from Zack.

Our answers just now were all positive values, because we were just asked to name how far they are from
Bailey. When asked for a distance, it’'s most common to respond with a positive value, regardless of an
object or person’s position.

Nice job! We just answered questions involving negative values related to elevation.

Let’s Try it (Slides 6 - 7): Now let’s work with some more problems where we have to interpret signed
numbers in the context of temperature and elevation. As we work, it will be helpful to visualize the position of
values by using a vertical number line. We’ll also want to keep in mind whether it makes more sense to
answer the given question using a negative value or a positive value. Depending on what is being asked, one
type of signed number may be more appropriate than another. | know you’re going to do great!



WARM WELCOME
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Today we will interpret signed numbers
in the context of temperature and
elevation.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 10



Why do we need negative
numbers?

Where do we see negative
numbers in the world around

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

The temperature in the afternoon is
shown in the first thermometer.

a. At night, the temperature drops 4 degrees. Shade the
thermometer. What is the new temperature?

b. Write an inequality to compare the afternoon and night
temperatures.

c. Zero degrees is considered freezing. How far is each
temperature from freezing?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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a. Whose elevation is highest? Lowest?

b. How far is each person from sea level?

c. How far is Bailey from each of her
friends?

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

Let’s explore interpreting signed numbers in the
context of temperature and elevation together.
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Education. All Rights Reserved. 12



Now it’s time to explore interpreting signed
numbers in the context of temperature and
elevation on your own.

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: G7 U4 Lesson 1 - Let’s Try It

The first thermometer represents the temperature in the town of Mathville yesterday.
1. What Celsius temperature is shown on the first

thermometer?

2. A cold front moves in today, and the temperature drops
10 degrees. Shade the second thermometer to show the new

temperature.
3. The old temperature was 0, and the new
temperature is 0.

a. above, above
b. above, below
c. below, below
d. below, above

4. What is today’s temperature in Celsius?

The thermometer below shows the temperature in Numbertown today.

5. What is the temperature, in degrees Celsius, in Numbertown?

6. Is it colder in Mathville or in Numbertown today?

7. Write two inequalities to compare today’s temperature in Mathville to today’s
temperature in Numbertown.
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The table shows the elevation of several plants.

8. Plot and label each plant’s elevation on the number line.

Plant Elevation (meters)
Pondweed -1
Fern 0.5
Sugar Kelp -2.5
Cattail 0
Sunflower 3

9. Which plant is at the highest elevation?

10.Which plant is at the lowest elevation?

11. Write two inequalities to compare the elevation of the fern to the elevation of the pondweed.

12.Complete each statement.

The sunflower is feet from sea level.
The pondweed is foot from sea level.
The sugar kelp is feet from sea level.

13.Complete each statement and circle above or below.
The sunfloweris ____ feet (above/below) the cattail.
The pondweed is _ feet (above/below) the sunflower.
The fernis ____ feet (above/below) the sugar kelp.
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Name: G7 U4 Lesson 1 - Independent Work

1. Look at the thermometer shown here.

a. What numbers go in the boxes?

b. What temperature does the thermometer show?

c. Jesse said the thermometer shows -24 degrees. Explain why that
is incorrect.

2. Label each thermometer with the temperature it shows.

Which temperature is highest? Lowest?

16



3. Use the images and the number line to respond to the prompts.

a. How far above or below sea level is each
object?

b. How far is the jellyfish from the dolphin? How far are the balloons from the treasure?
c. A seagull flies 5 feet above sea level. How does its distance from sea level compare with

the vertical distance from each object?

d. A shark swims 4 feet below sea level. How does its distance from sea level compare with
the vertical distance from each object?

e. A personis 1 foot from sea level. What two values could be used to represent the person’s
possible vertical position?

a7
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G7 U4 Lesson 2

Use a number line to add positive and
negative numbers, generalize how to add
positive and negative numbers
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G7 U4 Lesson 2 - Students will use a number line to add positive and negative numbers, and generalize
how to add positive and negative numbers.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we spent time thinking
about negative values in the contexts of temperature and elevation. What are some things that come to mind
when you think about negative numbers in those contexts? Possible Student Answers, Key Points:
e We see negative numbers on thermometers. 0 degrees Celsius is freezing, and negative numbers are
below freezing.
e Negative numbers in elevation mean you’re below sea level. Sea level is often thought of as having an
elevation of 0. Sometimes you can have a negative elevation, but not actually be under water.

Today, those contexts will come in handy as we learn about how to add with positive and negative numbers.

Let’s Talk (Slide 3): Take a look at the two images here. What is similar? What is different? Possible
Student Answers, Key Points:
e They both have positive and negative numbers. They both count by intervals of 20. They both show
-20.
e One is a thermometer, and the other is a number line. One is oriented horizontally and the other is
vertical. One uses a point to show the value, and the other uses a shaded scale.

You noticed a lot of important things. In our previous lesson we saw how a thermometer can help us think
about positive and negative values. Since a thermometer is very similar to a number line, we can also use
number lines to think about negative values. Whether they’re horizontal or vertical, number lines can help us
easily visualize negative numbers. Today, we’ll number lines to help us think about adding with positive and
negative numbers.

Let’s Think (Slide 4): Picture a thermometer in your mind. What happens to the thermometer when the
temperature rises? (the red line goes up) What happens to the thermometer when the temperature falls? (the
red line goes down) In this series of problems, we’ll see how we can use a horizontal number line to to
represent the rise and fall of temperatures, including some values that are negative.

(read the problem aloud)

(sketch on number line as you narrate) Part As says the temperature is 10 degrees,
so I'll mark a point on 10. It’s not labeled on the number ling, but | know 10 is
halfway between 0 and 20. Since the temperature is increasing 30 degrees, Ill
move up my number line 10, then 10, then 10. | know the temperature will be 40
degrees. | can also show that using one big hop of 30, if that’s easier for me.

What equation could | write to represent this change in temperature, and how do
you know? (write equation as student shares) Possible Student Answers, Key
Points:
e We can write 10 + 30 = 40. We started at 10 degrees, it went up 30 degrees,
and we ended up at 40 degrees on the number line.
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Part B has a similar starting temperature, but the problem says the temperature
decreased 30 degrees. This means I'll still mark the starting temperature at 10 degrees
on my number line, but I'll move 30 degrees in the other direction. | can show my
change in temperature in hops of 10 or one big hop of 30. What temperature is it now?
(-20 degrees)

(write equations as you narrate) We can write two equations to represent this change.

We can think of this as 10 - 30 = -20, because we started at 10 degrees and went
down 30 degrees, ending up at -20 on the number line. We can also think about this as
10 + (-30) = -20. We can think of subtracting as adding a negative quantity. Both
equations are equivalent, and depending on the situation, one might be more helpful to
think about than the other.

Using what we just did in Part A and Part B, how would you represent Part C on the
number line? (draw as student shares, supporting as needed) Possible Student
Answers, Key Points:

e | would start at -10, between 0 and -20. Then | would draw a hop of 30 to
the right, since the temperature is increasing. My answer would be 20 degrees.

(write equation) We can represent that change in temperature with the equation -10 +
30 = 20. The starting temperature was -10. We increased, or added, 30 degrees. We
ended up at 20 degrees.

Lastly, Part D wants us show the temperature decreasing 30 degrees from -10
degrees. I'll start at -10 like before, but this time I'll move left 30 to show that the
temperature is going down. It would be -40 degrees.

(write equations as student shares) How could | write a subtraction and an addition
equation to represent this change? Possible Student Answers, Key Points:

e | can write -10 - 30 = -40, since we started at -10 and went back 30.

e | can also write -10 + (-30) = -40, since subtracting is the same as adding a
negative value.

Excellent work. We just used a horizontal number line to model temperatures rising and falling. We were able
to use equations to show the change in temperature. In the case of the temperature decreasing, we were able
to write a subtraction equation and an equation that thought of the change as adding a negative value. Let’s
keep going.

Let’s Think (Slide 5): (read the problem aloud) We’ll model our thinking similarly for these problems, even
though these are about elevation rather than temperature.

Think about Part A. How could | use a number line to model that the fish starts
below sea level, and then jumps out of the water? (sketch on number line as
student explains) Possible Student Answers, Key Points:

e Mark a point at -10, since the fish starts 10 feet below sea level. We
should draw a hop to the right 15, because the elevation increased 15 feet.

The number line shows us that the fish’s new elevation is positive 5, so 5 feet
above sea level. We can represent that with the equation -10 + 15 = 5. (write
equation) Both the number line and the equation show that the fish started at -10
feet, increased 15 feet in elevation, and ended up with an elevation of +5 feet.
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In Part B, we have a seagull diving into the water. How could you use the
information from the prompt to model the elevation change on a number line?
What words or phrases helped you think about the model? (sketch on number line
as student shares) Possible Student Answers, Key Points:

e Mark a starting point of +5. The phrase “above sea level” tells me it should
be positive 5 rather than -5.

e Draw an arrow to the left 10, since the seagull is “diving”. The word diving
tells me the elevation is decreasing.

We can think of this as the equation 5 - 10 = -5. The seagull started at 5 feet
above sea level. The elevation decreased 10 feet. The seagull ended up at -5 feet. How else can we
write this equation? Possible Student Answers, Key Points:

e We can write it as 5 + (-10) = -5. We can always think of subtracting as adding a negative value.

The past several examples hopefully make it clear that number lines are incredibly helpful tools when thinking
about increasing and decreasing temperature and elevation.

Let’s Try it (Slides 6 - 7): Now let’s try some more problems using a horizontal number line to represent
changes in temperature and elevation. As we work, we’ll want to carefully think about whether the values in a
situation are best represented by positive or negative numbers. We’ll also want to consider whether the
problems involve increasing or decreasing, as that will tell us which direction to shift along the number line.
When we write equations to show our thinking, remember that we can think of subtraction equations as
addition equations if instead of subtracting, we add a negative value. Let’s go for it!
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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 use a number line to add
positive and negative numbers, and
generalize how to add positive and

negative numbers.
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Use the number line to represent
each change in temperature.

a. The temperature is 10 degrees. It increases 30 degrees.
b. The temperature is 10 degrees. It decreases 30 degrees.
c. The temperature is -10 degrees. It increases 30 degrees.

The temperature is -10 degrees. It decreases 30 degrees.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 97



Use the number line to represent each
change in elevation. Write an equation
to match your work.

A fish swims 10 feet below sea level. It jumps out of the water, increasing its
elevation by 15 feet.

A seagull flies 5 feet above sea level. It dives down 10 feet to catch a fish in the
water.

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35

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

Let’s explore using a number line to add positive
and negative numbers together.
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Now it’s time to explore using a number line
to add positive and negative numbers on
your own.

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: G7 U4 Lesson 2 - Let’s Try It

Use the thermometers to answer the questions.

1. Shade the first thermometer to show a temperature of 12 degrees.
2. Shade the second thermometer to show what the temperature

would be if it increased 10 degrees. What temperature is it?

3. Show the starting temperature and the change in temperature
using the horizontal number line.

4. Write an equation to show the increase in temperature.

Use the thermometers to answer the questions.

5. Shade the first thermometer to show a temperature of 25 degrees.
6. Shade the second thermometer to show what the temperature

would be if it decreased 15 degrees. What temperature is it?

7. Show the starting temperature and the change in temperature
using the horizontal number line.

8. Fillin the blanks to make two true equations that represent the

change in temperature.

25 - = 25 + =

30



The temperature in Stockholm yesterday was -20 degrees. Today the temperature in
Stockholm increased 15 degrees.

9. Use the number line to show the change in temperature.

10.What equation can represent this change in temperature?

The temperature in Montreal yesterday was -15 degrees. Today the temperature in Montreal
decreased 15 degrees.

11.Use the number line to show the change in temperature.

40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40

12. Write two equations that can represent this change in temperature.

13. Rather than subtracting, we can represent a decrease in temperature as a
number.

Use a number line and an equation to represent the scenario.

14.Mason was hiking.. His hike began 10 feet below sea level. He hiked up 25 feet in elevation.
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Name:

G7 U4 Lesson 2 - Independent Work

1. The temperature in Providence this morning is 4 degrees. The temperature is expected
to drop 10 degrees.

a. Use the number line to represent the change in temperature.

b. Write an addition and a subtraction equation that can be used to represent the change in
temperature.

2. The temperature in Kansas City yesterday was 45 degrees. The temperature dropped
25 degrees today.

a. Use the number line to represent the change in temperature.

b. Write an addition and a subtraction equation that can be used to represent the change in
temperature.

3. The temperature in Colorado Springs was -5 degrees. Later in the day, the temperature

went up 20 degrees. Represent the change in temperature by using the number line and by
using an equation.
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4. Alexia started hiking at an elevation 15 feet above sea level. By the end of her hike, her
elevation had decreased 40 feet. Which equations correctly represent the situation? Select
all that apply. Use the number line to help you.

a. 15+40=55
b. 15-40=55

c. 15-40=-25
d. 15+ (-40) =-25
e. -15+40=-25
f. -15-40=-25

5. Taylor drew arrows on the number line below.

Write and solve a story problem that Taylor could have been representing. Write an equation to
represent the change in temperature.
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G7 U4 Lesson 3

Understand what positive and negative
numbers mean in a situation involving
money and calculate an account balance
after a deposit or withdrawal.
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G7 U4 Lesson 3 - Students will understand what positive and negative numbers mean in a situation
involving money and calculate an account balance after a deposit or a withdrawal.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We've been learning a lot about negative
numbers. We’ve used number lines to think about negative numbers in the context of both temperature and
elevation. Those contexts will continue to help us, but today, we’ll focus on thinking about negative numbers
in a new context: money! Let’s get to work.

Let’s Talk (Slide 3): Take a look at the two images here showing screenshots of mobile bank statements.
What do you notice about these? What do you wonder? Possible Student Answers, Key Points:
e | notice the first person has a negative total. | notice the second picture shows more money. | notice
the second bank statement shows some negative transitions and one positive transaction.
e | wonder how you end up with a negative balance. | wonder how the second amount got to be so
much. | wonder if negative numbers mean that the person is spending money.

Negative numbers are very important when thinking about money.

When thinking about money, we typically use positive values to represent earning money. For instance, the
second screenshot shows the person earned $8,000, so they represent the value with positive 8,000. When
money is put into your account like that, it’s called a deposit.

You’ll also notice their balance, or their bank total, is positive. That means they have $41,682 in their account.

When we see negative numbers on a bank statement, it can mean that you owe money or that you’re
spending money. The first balance shows -$230.70. This means the person doesn’t have any money in their
account, and actually owes the bank $230.70. This can happen when you spend more money than you
actually have using a credit card. We also see negative numbers in the second bank statement. For example,
the person spent $1.68 at Starbucks, so it’s represented as negative $1.68. When money is removed from a
bank account, it’s called a withdrawal.

Let’s use positive and negative numbers to think about bank balances, deposits, and withdrawals.

Let’s Think (Slide 4): This problem wants us to think about how Prince’s account balance of $4 would
change if different events occurred. We’ll use a number line and equations to show our thinking.

Part A wants us to think about how much Prince will
have if he deposits $2. I'll start by marking his
beginning balance with a point at positive 4, because
he has $4. If he owed $4 for some reason, | would
start at -4 on the number line, but that’s not the case
in this scenario. How can | show he is depositing $2 on this number line? (sketch as student shares)
Possible Student Answers, Key Points:
e You should draw an arrow to the right, because a deposit means he is earning money or putting
money into his account.
e You should hop 2 spaces right to represent earning $2.

y+2=_ He has $4. He deposits $2. Now he has $6. We can see that on the number line. And we
can use the equation 4 + 2 = 6 to represent what is happening. (write equation)
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Part B is different, because it’s asking about a withdrawal of $1. What is happening if Prince is withdrawing
money from his account? Possible Student Answers, Key Points:
e He’s spending, or he’s losing money. His account balance is getting smaller.

(sketch and label as you narrate) I'll mark his

starting balance at $4. I'll draw an arrow to the left

to show that he withdrew one dollar. I’ll label that

with -1. We can see on the number line that he
now has $3 in his account. We can represent this with subtraction by writing 4 - 1 = 3. We can also think of
subtracting as adding a negative value, so another equation that represents this scenario could be 4 + (-1) =
3.

Part C wants us to think about another withdrawal. This time, he is taking withdrawing $10. What do you
notice about withdrawing that amount? Possible Student Answers, Key Points:

e He’s spending more than he did in Part B.

e He doesn’t have enough money in his account.

e | think his balance will end up being negative. He will owe money.

Let’s show this on the number line. (sketch and
label as you narrate) We’'ll start at 4, because
that’s his original balance. He is withdrawing, or
losing, $10. Il model that with a big arrow going
back 10 spaces. | can see that his balance will now be -$6. This means he actually owes the bank money.
What two equations can | use to represent this situation? Possible Student Answers, Key Points:
e Wecansay4- 10 =-6.
e Subtracting a number is the same as adding a negative, so we can also write 4 + (-10) = -6.

Just like we can use a number line to work with positive and negative numbers in contexts of elevation and
temperature, we can use similar thinking to help us tackle problems involving money and bank account
balances. Nicely done.

Let’s Think (Slide 5): Let’s try one more series that’s just a bit different. (read problem aloud) What do you
notice is similar and different about this problem compared to the last one? Possible Student Answers, Key
Points:

e |t’s still about depositing and withdrawing money. It still wants us to use a number line.

e She has a negative balance to start. The number line counts by fives.

Great, let’s start by thinking about

Part A. It wants to know her

balance if she starts with a balance

of $20 and withdraws $15. (sketch

and label number line as you

narrate) Where should | start on
the number line given her current account balance? (-20) I’ll start at -20. She is withdrawing 15 dollars, so |
know her balance is decreasing. I'll show that by labeling an arrow that goes back 15 dollars. Her balance, |
can see, is now -$35. This makes sense, because she owed money to start with, and then she kept
spending. Her balance shows that she owes more now.

We can represent that change with the equation -20 - 15 = -35. We can also
represent it using addition by adding a negative value. That would look like -20 +
(-15) = -35. (write equations)
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Part B is asking us to think about what her balance will be if she deposits, or gains, $15. Describe what that
change might look like on the number line. (sketch and label while student shares) Possible Student Answers,
Key Points:

e Plot a point at -20 for her starting balance.

e Since she’s earning $15, draw an arrow from -20 to the right 15. You end up on -5.

We ended up at -5. This
means her new balance is
-$5. We can represent that
with the equation -20 + 15 =
-5. The balance started at
-20, increased 15 dollars, and

ended up at -5. Why is it that she earned money, but our answer is still negative? Possible Student Answers,

Key Points:

e She didn’t earn enough money. She owed the bank more than she deposited, so she still owes the
bank a little bit of money.

The last part of this problem asks us to think about what Jayla needs to do to get her balance to $0. The

number line can help me think about this situation. | know if her balance is negative, she definitely doesn’t

want to lose more money if her goal is to get back to $0. | know she’ll have to increase her amount. (sketch a

bracket from -20 to 0 on the number line). If she wants to have a balance of zero, she needs this much
money. How much will she
need to earn? ($20) Jayla will
need to earn, or deposit, $20 to
get her bank balance back to
$0 and not owe the bank any
more money.

We just used a number line to help us think carefully about situations involving earning and losing money.

Let’s Try it (Slides 6 - 7): Now let’s practice a few more problems. As we read each problem, pay close
attention to the language being used. We can think of a positive balance as the total money in an account
and a negative balance as how much somebody owes the bank. We can think of deposits as earning money
and withdrawals as losing money. The language in each problem can help us think about how best to model.
Should a number be negative or positive? Should my arrow shift left or right? Let’s work together to do a few
more problems involving money.
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WARM WELCOME
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Today we will understand what positive
and negative numbers mean in a
situation involving money and calculate
an account balance after a deposit or a
withdrawal.
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What do you notice?
What do you wonder?

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

Prince has a bank balance of $4.

a. How much would Prince have if he deposits $2?

b. How much would Prince have if he withdraws $17?

c. How much would Prince have if he withdraws $10?
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a

b

C.

Jayla’s bank statement says that
her balance is -$20.

Al | | | | | | |
N~ | ! ! | | | |

A4

-35 -30 -25 -20 -15 -10 -5 0 10 15 20 25 30 35

|

[

5
. What is Jayla’s balance if she withdraws $157?
. What is Jayla’s balance if she deposits $15?

What does Jayla need to do to have a balance of $07?
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Education. All Rights Reserved.

Let’s explore what positive and negative numbers
mean in a situation involving money together.
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Now it’s time to explore what positive and
negative numbers mean in a situation
involving money own.
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Name: G7 U4 Lesson 3 - Let’s Try It

1. When you put money into a bank account, it’s called a
a. deposit
b. withdrawal
c. balance

2. When you take money out of a bank account, it’s called a
a. deposit
b. withdrawal
c. balance

3. To represent withdrawals, banks use numbers. To represent deposits, banks use
numbers.

positive, positive

negative, negative

negative, positive

positive, negative

o 0o

Bernard has $60 in his bank account. He wants to buy a video game that costs $40.
4. Use the number line to represent Bernard’s balance after buying the video game.

5. Complete the subtraction equation and the addition equation to represent the situation.

60 - =

60 + =
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Bernard now has $20 in his bank account. He withdraws $35 to buy some groceries.
6. Use the number line to represent Bernard’s balance after buying the groceries.

7. Write an addition equation to represent this situation.

8. In your own words, what does it mean when a bank balance is expressed using a negative
number?

Reyanna has a balance of -$15 in her account.
9. Show Reyanna’s balance on the number line.

10.How much money will Reyanna need to deposit to have a balance of $0? Use the number
line to help you.

11.Write an addition equation that represents this situation.

12.What would Reyanna’s balance be if she started with -$15 and withdrew $5 to buy a
sandwich? Use a number line to help you, and write an equation to match your work.
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Name: G7 U4 Lesson 3 - Independent Work

1. Logan’s bank account has a balance of -$15.

a. Use the number line to show his new balance if he deposited $5. Write an equation to
match the situation.

b. Use the number line to show his new balance if he withdrew $5. Write an equation to match
the situation.

c. Use the number line to show his new balance if he deposits $20. Write an equation to
match the situation.

2. Danielle’s bank statement shows an account balance of -$100. How much does she need
to deposit to have a balance of $0? How do you know?
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3. Tina has a balance of $16. She spends $2. Represent this situation using the number line
and an addition equation.

2 I I I N NN NN NN NN NN NN S S SN D DN B N B BN B N
~r r rr++ +r o T r v or o r s

-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2

4. Tina has a balance of $16. She makes a $20 withdrawal. Represent this situation using the
number line and an addition equation.

/2 [N [N N N NN N A N N N N N DN S N NN NN NN B N N
~1r r +r+r v +r ™ r ¥ 1’1 | I D I

-20 -18 -16 -14 -12 -10 -8

4. Write and solve a story problem that could be represented using the number line shown
below. Include an equation as part of your work.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Edud8tion.
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G7 U4 Lesson 4

Use a number line to subtract positive and
negative numbers.
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G7 U4 Lesson 4 - Students will use a number line to subtract positive and negative numbers.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): The past several lessons have been dedicated to
using number lines to think about negative numbers in various contexts. What important ideas stand out to
you so far when you think about negative numbers? Possible Student Answers, Key Points:
e Temperature, elevation, and money are all contexts where negative numbers are used in everyday life.
e Horizontal or vertical number lines can help us compare negative numbers and add with negative
numbers.
e Subtracting a number can be thought of as adding a negative number.

Excellent! Today, we’ll continue using some of that thinking to help us think about how to subtract with
positive and negative numbers.

Let’s Talk (Slide 3): When you first learned about subtraction back in elementary school, you probably
learned about it in terms of taking away. For example, | have 6 oranges and | give 2 oranges to my friend.
How many oranges do | have now? That’s one interpretation, but we also know another interpretation where
we can think of subtraction as finding the difference between two quantities. For example, | have 6 oranges
and my friend has 2 oranges. What'’s the difference between our amounts of oranges? In either
interpretation, the answer is 4 oranges.

Today, let’s focus on the interpretation of subtraction as finding the difference between values. WIth that in
mind, let’s look at these three brief questions.

What would you say the difference is between 4 and 5? (1) The difference is 1. We can see that on the
number line, because there is 1 space between 4 and 5. (highlight interval between 4 and 5 and label with 1)

What's the difference between 2 and -1? Count the
spaces between 2 and -1 to help you. (3) The
difference between 2 and -1 is 3. We see three
spaces on the number line between -1 and 2.
(highlight intervals between -1 and 2 and label with 3)

How could we use the number line to find the
difference between -2 and -6? (mark on the number
line as student shares thinking) Possible Student
Answers, Key Points:
e We could mark -6 and -2 and count the spaces between the two numbers.
e The difference between -2 and -6 is 4 because there are 4 spaces between -2 and -6.

Nice work! The thinking you just did is all it takes to think about subtracting with positive and negative
numbers. Let’s keep using the idea of difference to help us subtract.

Let’s Think (Slide 4): For this problem, we’ll find a series of unknowns by using the number line.
For Part A, they want us to think about 3 plus an unknown number equals 7. You might already know the

answer, but let’s picture it on a number line so that we can use similar thinking when the problems get a little
trickier.
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The first number is 3. (sketch on number line
as you narrate) I'll draw a line from 0 to 3 to
show that. The question wants me to find the
value | can add to 3 to make 7. I'll draw a line
from 3 to 7 and label it with a question mark,
since that’s the unknown in this problem.

What’s the value of the unknown, and how can you tell by looking at the number line? Possible Student

Answers, Key Points:

e Thevalueis 4. The line from 3 to 7 is 4 spaces long.

Correct! The line from 3 to 7 is 4 units long. So, we cansay 3 + 4 =7. The unknown is 4. | know it is
positive 4, because of the direction of the arrow representing the unknown. Let’s try the next one.

This question has a similar structure, but it’s
asking us to think about -3 plus an unknown
number that would result in 7. (sketch on
number line as you narrate) I'll draw a line from
0 to -3 to show I’m starting at -3. I'm trying to
figure out what | can add to that value to make 7, so I'll draw another line from -3 to 7 and label it with a
question mark. What'’s the value of this unknown? How do you know? Possible Student Answers, Key
Points:
e The value is 10. The line going from -3 to 7 is 10 units long.

Nice. The line from -3 to 7 is 10 units long, so | can say that -3 + 10 = 7. The unknown is 10. | know it is
positive 10, because of the direction of the arrow representing the unknown. Let’s try one more.

This one wants me to think about -3 plus an unknown number that results in -7. How could | set up the
number line to show this? Think about how we made the previous models. (sketch as student shares,
supporting as necessary) Possible Student Answers, Key Points:
e The first number is -3, so you can draw a line from 0 to -3.
e The problem should result in a total of -7, so draw another line from -3 to -7 and label it with a
question mark.

This unknown arrow goes across 4 spaces,

but notice the direction of the arrow is

different from our other two examples. This

arrow points left. That means the value of

this unknown isn’t 4, it’s negative 4. So -3
+ (-4) = -7. The unknown is -4.

We just found three unknown parts using a number line to help us find
the difference between two numbers. In a sense, even though the
original equations showed addition, we were actually subtracting. We
can rewrite each equation we just solved using subtraction. (write
equations as you narrate) For part A, we were finding the difference
between 3 and 7, which we can write as 7 - 3 = 4. For part B, we were
finding the difference between -3 and 7, which we can write as 7 - (-3)
=10.
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What subtraction equation could we think about for part C, and why? Possible Student Answers, Key Points:
e We were finding the difference between -3 and -7, so we could write -7 -(-3) = -4.

Thinking of unknown parts as finding the difference between two numbers on a number line can be a useful
way to find unknown values.

Let’s Think (Slide 5): Let’s solve a few more problems on a number line.

The first problem is 4 + (-4). Let’s draw from 0 to
4 to show that value. (draw line) Now, we need
to add -4. I'll use an arrow facing the left to
show that I’'m adding -4 to 4. (draw line from 4
to 0 and label the line as -4) If | add -4 to 4,
where do we end up? (0) The number line
shows us that the value of 4 plus -4 is 0.

Part B asks us to find 4 - 4. | can think of

this subtraction as the difference between

4 and 4. (sketch as you narrate) I'll plot 4

on the number line to represent the first 4.

Then, I'll drawn an arrow from O to 4 to

represent the other 4. What’s the
difference or the distance between the point on the number line and where my arrow ended? It’s 0! They’re
at the same point in this example.

Look at our last two examples. 4 + (-4) =0 and 4 - 4 = 0. They both ended up with the same answer. That
makes sense, because we’ve previously learned that we can think of subtracting as adding a negative or
adding the opposite value. So, subtracting 4 from 4 in the Part B is the same thing as adding -4 to 4 in Part A.

Part C is asking us to consider -5 - (-3). It
wants to know the difference between -5 and
-3. I'll make a point at -5. Then | can draw an
arrow from 0 to -3 to show that value. | want
to draw an arrow to get from -3 to -5. When |

do that, | can see the difference is -2. The direction of the arrow helps me see my answer is -2 instead of +2.

Let’s wrap up with Part D. How could | use a
number line to show -5 + 3? (sketch as student
shares) Possible Student Answers, Key Points:

e Draw an arrow from 0 to -5 to show our
starting point. To add 3, we can draw an arrow
from -5 up 3 spaces. We end up at -2.

Note how Part C and Part D have the same answer. -5 - (-3) =-2 and -5 + 3 = 2. Once again, this goes back
to the idea that subtracting is the same as adding the opposite value. In Part C, we were subtracting -3.
Subtracting -3 is the same as adding its opposite, which is exactly what we did in Part D.

Being able to think flexibly about equations, and being able to model addition and subtraction clearly on a
number line can help us carefully find add and subtract with negative numbers.
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Let’s Try it (Slides 6 - 7): Now let’s work on some more problems together, before you get a chance to try
some out independently. Number lines will likely be the best way to show our thinking today. If we see
subtraction, we know that we can think of it as finding the difference between values. We also saw that
subtracting can be thought of as adding the opposite of a number. Both ways of thinking can help us tackle
problems, depending on what makes the most sense to us with the numbers we’re given. Let’s give it a shot!
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Today we will use a number line to
subtract positive and negative numbers.
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What’s the difference between...

4 and 57 2 and -1? -2 and -67?
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Use the number line to find each

unknown.
v | | i i | I | | { N\
N | | | | | | | ] I 7
-10 -9 -8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7T 8 9 10
a. 3+?7=7
b. -3+7=7

c. -3+7?7=-7
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Find the value of each expression in
the table. What do you notice?

v ¢ 1 ¢ 4 ¢ o ¢+ f 1 ¢ [ 1 )\ ) ) 1 |\
~r o rrrrrrrrrr 7
109 8 -7 6 5-4-3-2-1 01 2 3 45 6 7 8 9 10
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Let’s explore using a number line to subtract
positive and negative numbers together.
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Now it’s time to explore using a number line
to subtract positive and negative numbers on
your own.
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Name:

Consider the equation 4 + ? =9

G7 U4 Lesson 4 - Let’s Try It

1. Use an arrow on the number line to show the first addend.

2. Draw another arrow to represent the unknown.

3. Rewrite the equation as a subtraction equation.

4. The value of the unknown is

Consider the equation7 + ?=5

5. Use an arrow on the number line to show the first addend.

6. Draw another arrow to represent the unknown.

7. Rewrite the equation as a subtraction equation.

8. The value of the unknown is
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Consider the equation 3 - 10 = 2.

9. Plot 3 on the number line.
10.Draw an arrow to represent 10 starting at 0.
11.Draw an arrow from 10 to 3 to represent the difference.

12.The value of the unknown is

Look at the table below.

3+5

3-5
3+ (-5)
3 - (-5)

13.Find the value of each expression. Sketch a number line if that’s helpful for you.

14.Which expressions are equivalent in value?

15.Subtracting a number is always the same as adding its

16.Rewrite each expression below as an addition expression. Find the value of each.

7-3 10 - (-6)
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Name: G7 U4 Lesson 4 - Independent Work

1. Consider the equation -9 + ? = 6.

a. Represent the equation on the number line.

b. Rewrite the equation as a subtraction equation.

c. What is the value of the unknown?

2. Use the number lines to model how to find the value of each unknown.

a. 7-13="?

& | | | | | | | | | | | | | | | | | | | | | | | | | A
~ ! | 1 | 1 1 1 1 | 1 1 ! 1 1 1 1 I 1 1 I 1 1 1 1 I 1 L
10 -9 8 7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

b. 6-(-6)="7
& | ] ] ] ] | ] | ] ] | ] ] | ] | | | | | | | | | | L
~ ! | 1 | 1 1 1 1 | 1 1 ! 1 1 1 1 I 1 1 I 1 1 1 1 I 1 L




3. Peter was trying to find the value of 5 - (-3). Amanda said it’s the same as 5 + 3. Explain
why Amanda is correct.

4. Rewrite each expression below as an addition expression. Then find the value. Sketch a
number line, if that will help you.

3-8 7-7 4 - (-9)
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G7 U4 Lesson 5

Solve subtraction expressions that have
the same numbers in the opposite order,
and explain the relationship between their
differences.
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G7 U4 Lesson 5 - Students will solve subtraction expressions that have the same numbers in the
opposite order, and explain the relationship between their differences.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we thought about how we
can use a number line to represent subtraction involving negative numbers. We also saw how it can be
helpful to think about subtraction as finding the difference between two numbers.

Today, let’s keep thinking about subtraction. We’ll pay particular attention to the order of the numbers
impacts our answer.

Let’s Talk (Slide 3): Look at the pairs of addition problems here. What do you notice? What do you wonder?
Possible Student Answers, Key Points:
e | notice each pair has the same numbers in a different order. | notice some pairs have negative
numbers and some do not.
e | wonder what some of the answers are. | wonder if we can model each one on the number line.

You already know that 4 + 5 and 5 + 4 will both total 9. When adding signed numbers, the
order does not matter. Whether we’re adding positive numbers, negative numbers, or both,
the order of the addends will not affect the answer. Think about the second pair of
problems. (model on number line as you narrate) To show -2 + 1, | can draw an arrow to -2
then add 1 with another arrow. The answer is -1. If | reverse the order of the addends and
think about 1 plus -2, | can model that by first drawing an arrow to -1. Then, add an arrow
showing -2. The answer is still -1. Switching the order of the addends didn’t change a
thing.

What happens if we add numbers in the opposite order in the third example? (if
necessary, sketch a model on the number line as student shares) Possible Student
Answers, Key Points:

e | know that the answer will be the same. You can add in any order.

e 3+ (-3) would look like an arrow to +3 then we’d add an arrow showing -3, ending
up at 0. To show -3 + 3, we’d draw an arrow to -3 then show another arrow adding 3.
We end up with an answer of 0 both times.

When adding signed numbers, the order does not matter. Now let’s keep this in mind as we think about what
happens when we subtract in a different order.

Let’s Think (Slide 4): This example wants us to show 7 - 5 and then 5 - 7. Let’s start by modeling to find 7 -
5. It’s okay if you already know the answer, let’s just picture what is happening.

(sketch and label on number line as you narrate) We can

think of this as finding the difference between 7 and 5. | can

mark 7 on my number line. I’ll draw an arrow from 0 to 5 to

represent 5. Then I'll draw an arrow from 5 to 7 to represent
our unknown. In this case, the direction and length of the arrow make it clear that our answer is +2.

Now, we’ll use a number line to model subtracting the same numbers, just in a different order. What do you
predict will happen? Possible Student Answers, Key Points:

e Maybe we’ll get the same answer like we did with the addition problems.

e | don’t think we’ll get the same answer. | think 5 - 7 will be negative, because 7 is bigger than 5.
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Let’s tackle part B and find out. For part B, we’re finding
the difference between 5 and 7. (sketch and label on
number line as you narrate) I'll start by marking 5 on the
number line. Next, I'll draw an arrow from 0 to 7 to
represent 7. Then, I'll draw the arrow from 7 to 5 to
represent the unknown value. What is the unknown

value in this case, and how do you know? Possible Student Answers, Key Points:

e The unknown value is -2. The arrow is 2 units long and it points left, so | know it is negative.

We found that 7 - 5 is positive 2 and that 5 - 7 is negative 2. Unlike with addition, we can see that the order of
signed numbers matters when dealing with subtraction.

Our answers have the same magnitude, but opposite signs. We can think of the first problem as asking us to
figure out how to get from 5 to 7. We move 2 up the number line, so the difference is +2. We can think of the
second problem as asking us to figure out how to get from 7 to 5. In that example, we moved 2 down the
number line, so the difference was -2.

Let’s try another set to see if this conjecture holds true.

Let’s Think (Slide 5): Notice how the order of numbers in each expression is switched. Let’s model -8 - 2
first.

We can think of -8 - 2 as asking us to determine how to get from 2 to -8. How can | model -8 - 2 on the
number line? (sketch and label on number line as student shares) Possible Student Answers, Key Points:
e Mark -8 with a point on the number line. Then
draw an arrow from 0 to 2 to show positive 2. Last, draw
an arrow from 2 to -8 to represent the unknown.

Great. Our unknown is this long line. If | look carefully, |

see that the line is pointing to the left and is 10 units
long. This tells me that -8 - 2 is -10. | can also think of this as showing me that to get from 2 to -8, | have to
move 10 spaces left.

Let’s try the other example with the numbers in a different order. What do you predict will happen based on
the work we’ve done so far? Possible Student Answers, Key Points:

e | don’t think the answer will be the same, because we’re subtracting.

e Maybe our answer will be positive, since the answer we just found was negative.

We can think of 2 - (-8) as finding the difference between 2

and -8. In other words, how can we get from -8 to 2. Let’s

model it. (sketch and label the number line as you narrate)

Il mark 2 with a point. I'll draw the first arrow from 0 to -8

to show -8. Then, I’ll draw an arrow for our unknown
stretching from -8 to +2. What’s the value of the unknown? (positive 10) Our answer is +10. The arrow
shows that to get from -8 to 2, we have to move up the number line 10 spaces.

The distance between the numbers in each problem we did was the same, so our answers had the same

magnitude. In this case, it was 10. The arrows representing the unknowns pointed in different directions, so
one answer was -10 and the other was +10.
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How is adding signed numbers in the opposite order different from subtracting signed numbers in the
opposite order? Possible Student Answers, Key Points:

e When we add signed numbers in a different order, we end up with the same answer.

e When we subtract signed numbers in a different order, the sign on our answer is different.

Let’s Try it (Slides 6 - 7): Now let’s work on a few more examples where we think about subtraction
problems that have the same numbers in a different order. We know that when we add, the order doesn’t
matter. We now know that when we subtract, the order does matter. When we subtract the same numbers in
a different order, the magnitude of our answer stays the same but the sign on our answers is different. We’'ll
carefully use number lines to help us think through a few more examples. Time to get started!
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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 solve subtraction
expressions that have the same
numbers in the opposite order, and
explain the relationship between the
differences.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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What happens when we add
numbers in the opposite order?

-2+ 1 3 + (-3)

1+ (-2) -3+3

28 [ N U N NN N SN N SN SN NN SN SN NN SN
~ 00 v o r o ror o

-109 8 -7 6 -5 4 -3 -2 -1 0 1

I N
| D I

2 3 4 5 6 7 8 9 10

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

Use the number line to find each

unknown.
| | I I | | | | I I \
~ | L L ) 1 I 1 | L L 7
-10 -9 -8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7T 8 9 10
a. 7-5
b. 5-7

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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Use the number line to find each

unknown.
2 N D DR D N N DN NN DN D DR DN N DN D DR DR N R N AN
~y r +r r rr + 0+ 0 0 0" " "0 rrorors
-10 -9 -8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7T 8 9 10
-8-2
2 -(-8)

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

Let’s explore solving subtraction problems that
have the same numbers in the opposite order
together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Now it’s time to explore solving subtraction
equations that have the same numbers in the
opposite order on your own.

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: G7 U4 Lesson 5 - Let’s Try It

Find the sum of each pair of addition expressions. A number line is provided, in case that
helps you think about the values.

1. 6+2 2+6
2. 1+-7 -7+ 1
3. -9+5 5+-9
4, -4 + -2 -2 +-4

5. What do you notice about what happens when you switch the order of the addends?

Find the value of each pair of subtraction expressions. Notice how the numbers switch
positions in each pair.

6. 5-2 2-5

7. 6-(-3) 3-6

8. What do you notice happens when you switch the order of numbers when subtracting?
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Consider the expression (-11) - 4.

9. Plot -11 on the number line below.

10.Draw an arrow to represent 4.

11.Draw an arrow to represent the difference between -11 and 4. What is the value?

Consider the expression 4 - (-11).

12.Plot 4 on the number line below.

13.Draw an arrow to represent -11.

14.Draw an arrow to represent the difference between 4 and -11. What is the value?

A4

15.Why are the answers to #11 and #14 opposites? Use the number lines to help explain.

A\ 4
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Name: G7 U4 Lesson 5 - Independent Work

1. Show each expression on a number line.
a. -8+5

A
A\ 4

A
A\ 4

A
4

2. Find each sum.

-1+6 6+ (-1)

What happens when you change the order of numbers in an addition expression?
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3. Find each difference using the number lines.

& ] ] l ] ] | | ] | ] ] ] l ] ] ] 1 ] ] ] ] ] | ] ] ] | ] ] ] L
Y I 1 I I I I I | I I I I 1 I I | 1 I I I I | 1 I I I 1 I I I 1 »
15 -14 13 -12 -11 -10 -9 -8 7 -6 5 -4 3 -2 1 0 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15
& | ] 1 ] | ] | ] ] ] ] ] 1 ] ] ] 1 ] ] ] | ] ] ] ] | [ ] ] ] L
~ I 1 ] | I | I | I | I I 1 | I | 1 | I | I | 1 | I I 1 I I I 1 I
15 -14 13 -12 11 10 9 -8 7 ] 5 4 3 -2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 156

What happens when you change the order of numbers in a subtraction expression?

4. Marquise is trying to find the value of 9 - 12. He says he can change the order of the
numbers and find 12 - 9 to get his answer. Do you agree or disagree? Explain and include the
correct difference in your response.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Edu8ation.
© 2023 CityBridge Education. All Rights Reserved.
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G7 U4 Lesson 6

Add and subtract sighed numbers to
represent gains and losses in different
contexts.
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G7 U4 Lesson 6 - Students will add and subtract signed numbers to represent gains and losses in
different contexts.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We have been working with adding and
subtracting signed numbers for the past few lessons. When you think about everyday contexts that involve
signed numbers, what comes to mind? Possible Student Answers, Key Points:
e Temperature involves signed numbers. Warmer temperatures are positive numbers, colder
temperatures are often negative numbers.
e When I’'m above sea level, my elevation is positive. If I'm below sea level, my elevation is negative.
My bank account might show positive or negative numbers depending on if I’'m earning or spending
money. If | owe money to the bank, that can be represented with a negative value.

Today we’ll wrap up this set of lessons by exploring adding and subtracting signed numbers in a variety of
contexts. Some will be familiar and some might be new. Let’s take a look!

Let’s Talk (Slide 3): Check out the table shown here. Look it over for a moment, and when you’re ready,
share out some things you notice and some things you wonder. Possible Student Answers, Key Points:
e | notice the table shows weekdays, inventory, and change. | notice that the inventory goes down and
up. | notice some of the changes are positive values and some are negative.
e | wonder what the empty box means. | wonder why Saturday and Sunday aren’t included. | wonder
what the inventory represents.

This table represents inventory at a mattress store. It can be useful to use signed numbers to represent
inventory at stores to keep track of items you have in stock and to know when you need to order more items.
We’ll see this context and a few more throughout our work with signed numbers today.

Let’s Think (Slide 4): Our first problem asks us to consider the table representing the mattress store’s
inventory.

Part A asks what the positive and negative numbers mean in this situation. If | put myself in the shoes of a
mattress store owner, and | think about my inventory of mattresses, why might the number of mattresses |
have in my inventory decrease like we see happening on Monday, Tuesday, and Wednesday? What could be
happening with my business if the number of mattresses | have in inventory increases like we see on
Thursday? Possible Student Answers, Key Points:
e The negative numbers probably represent mattresses that the store is selling. For every mattress the
store sells, there inventory should decrease by 1 mattress.
e The positive numbers could be the store restocking mattresses. They don’t want to run out, so they
need to reorder every now and then.
e The positive numbers could also be returns, but I’'m not sure 20 returns in one day makes sense given
this context.

Great. From the table, we can assume that the mattress store sold 1 mattress on Monday, 6 on Tuesday, and
6 on Wednesday. Those changes were all noted with a negative number. Then on Thursday, the change was
+20. This likely represents the store restocking 20 new mattresses.

Part B wants us to complete the table if the store sells 10 mattresses on Friday.
What number would represent the store selling 10 mattresses? (-10) Yes, if the
store sells 10 mattresses, those are being removed from the inventory. (write
24 - 10 = 14) We could complete the table by writing -10 as the change.
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The inventory on Saturday morning would be 14 mattresses.

In Part C, the problem asks us to find the difference between the change on
Monday and the change on Tuesday. | can think of that difference by writing the
equation -1 - (-6) = ?. (write equation)

How can | use a number line to represent this equation?
(sketch a quick number line and draw/label as student shares)
Possible Student Answers, Key Points:

e Draw a number line. Mark -1 with a point on the line,
then draw an arrow from 0 to -6 to represent that value. The
unknown difference could be marked using an arrow from -6
to -1.

We can see that the difference between the change on Monday and the change on Tuesday is 5 mattresses.
We used an equation and a number line to help us find that amount.

Let’s Think (Slide 5): Let’s work with some signed numbers in another context. Take a second to review the
table shown here, so you can start to get a sense of what this problem is about. (pause) This table shows
Ms. Han’s account balance from April to October. Before we respond to the prompts, what do the positive
and negative mean in this situation? Possible Student Answers, Key Points:
e The positive balances mean that she had money in her account. The negative balances mean that she
owed the bank money that month.
e The positive changes mean she earned money or made deposits. The negative changes mean she
spent money or made withdrawals.

Part A asks us to complete the missing values in the table using the
information that we know. Start with the month of May, and let’s think
about the change. What do you notice happened between May and June?
Look at the balances for those months. (The balance went down $25.)
Since the balance decreased 25 dollars, I'll mark that the change was
negative $25. (fill in table)

What about the July balance? What do you notice happened from June to
July? (The change in June was $0.) Since the change in June was $0, that
means the balance would not increase or decrease. Let’s write $175 for the
July balance, since it stayed the same as the balance from June. (fill in
table)

Our last missing value in the table is the October balance. The balance in

September was -$25, and the table shows us that it increased $250 that
month. | can think of that as -25 + 250. (write expression) We could use a number line
to model this expression, but | think we can make this problem easier. | know | can
switch the order of addends. (write 250 + (-25)) Now, | can just think of this as 250 plus
-25 or 250 minus 25. That’s a little easier to consider. What’s the balance in October?
($225) Well done.

Part B wants us to find the difference between the change in August, -$100, and the change in October, $500.

We can use the equation -100 - 500 to help us think about this. Or, we can use a number line to help us think
about this.
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(sketch a number line with intervals of 100) I'll mark

-100 on the number line, and I’ll draw an arrow from 0

to 500 to show positive 500. (sketch as you narrate)

The unknown difference would be the distance

between 500 and -100. We can think of this as -600.

Since the question just wants to know the amount of
the change, it’s appropriate to say the difference between the change was simply $600.

The last prompt is Part C. It asks us how much money Ms. Han will have at the start of the next month,
November. What information do we know that can help us figure this out? Possible Student Answers, Key
Points:

e We know the balance in October is $225, because we found that earlier.

e We know the change in October is positive $500, so her balance will be higher in November.

The October balance is $225 and it increased $500. We can think of that

— using the equation + = 7. (write equation at’s the balance going
S_l_ [ h ion 225 + 500 = ?. (wri jon) What’s the bal [
11 500 - to be in November? ($725) Excellent!

We just solved a variety of problems with signed numbers in different
contexts. | think you’re ready to get some practice.

Let’s Try it (Slides 6 - 7): Now let’s work on a few more to further improve our skills. As we move through
each problem, we’ll want to pause and think about the context. We can ask ourselves what the positive and
negative numbers mean in that situation to help us make sense of the problem. From there, we can use
equations and/or number lines to help us add and subtract with signed numbers depending on what the
question asks. We’re ready!
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Today we will add and subtract signed
numbers to represent gains and losses
In different contexts.
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What do you notice? What do you
wonder?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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The table below represents the
inventory at a mattress store.

a. What do the positive and negative numbers mean in this
situation?

b. If they sell 10 mattresses on Friday, what number
completes the table?

c. What is the difference between the change on Monday
and the change on Tuesday?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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The table below reflects Ms. Han’s
bank account balance.

a. Use the information to complete the table.

b. What is the difference between the change in
August and the change in October?

c. How much money will she have at the start of the
next month?

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

Let’s explore adding and subtracting signed
numbers to represent gains and losses together.
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Now it’s time to explore adding and
subtracting signed numbers to represent
gains and losses on your own.
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Education. All Rights Reserved.
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Name: G7 U4 Lesson 6 - Let’s Try It

Clark owns a shoe store. He keeps track of how many pairs of shoes he has in stock by using
the table below.

AN

1. Which best describes what happened on Monday?
a. The store received 25 pairs of shoes.
b. The store sold 25 pairs of shoes.
c. The store received 100 pairs of shoes.
d. The store sold 100 pairs of shoes.

2. In your own words, describe what happened on Tuesday.

. The table shows that the store received a shipment of 120 pairs of shoes on Wednesday.

How many pairs will the store have in stock at the start of the day on Thursday? Record your
answer in the table.

. Clark sold 40 pairs of shoes on Thursday. Show how he can record that in the table.

. How many pairs will the store have in stock at the start of the day on Friday? Record your

answer in the table.

. Clark wants to find the difference between the change of inventory on Wednesday and the

change of inventory on Thursday. Represent each change on the number line. Then write an
equation to find the difference.

AN

v

. What is the difference between the change of inventory on Tuesday and the change of

inventory on Thursday?

A\ 4
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A bakery keeps track of their cake inventory in the table below. Some of the values are
missing.

8. Find each missing value in the table.
9. What is the difference between the change on Wednesday

and the change on Saturday? Sketch a number line to show your
thinking.

10.What is the difference between the change on Monday and
the change on Tuesday? Sketch a number line to show your
thinking.

11.What is the difference between the change on Saturday and the change on Sunday? Sketch
a number line to show your thinking.

A team of researchers spent four weeks hiking in a canyon. Their elevations each week are
shown in the table.

12.What does a negative elevation mean? A positive?

13.What does a negative change in elevation mean? A
positive?

14.Fill in the missing value based on the information in the table.
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Name: G7 U4 Lesson 6 - Independent Work

1. A skiresort tracks the low temperature each month from January through May. Use
the information to answer the questions.

In January the temperature degrees.
a. increased 7
b. decreased 7
c. increased 5
d. decreased 5

In February the temperature degrees.
a. increased 2
b. decreased 2
c. increased 3
d. decreased 3

What is the difference between the change of temperature in February and the change of
temperature in May?

a. 3 degrees

b. 7 degrees

c. 10 degrees

d. 13 degrees

2. A hiker’s smartwatch tracks her elevation each hour.

PART A: Find the missing values in the table.
Show how you know.

PART B: What is the difference between the
change in elevation the first hour and the
change in elevation the fourth hour?
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3. The robotics club is hosting a cookie sale this week to raise funds for a field trip. The
table shows how many cookies they have in stock at the beginning of the day, and the
change in inventory each day.

What does the value -60 mean in the context of this
story?

What does the value +50 mean in the context of this
story?

By the end of the week, the robotics team sold out of cookies. Complete the table to reflect that
information.

What is the difference between the change on Monday and the change on Thursday?

Nneka and Juan are studying dolphins. They track the depth that a dolphin is swimming
over the course of four hours, and they record their findings in the table. Nneka says the
difference in elevation from Hour 1 to Hour 2 is 130 feet. Juan says the difference is 70 feet.
Who is correct? Explain how you know.
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G7 U4 Lesson 7

Understand that the product of a negative
number and positive number is negative
and explain how signed numbers can be

used to represent position and speed.
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G7 U4 Lesson 7 - Students will understand that the product of a negative number and a positive
number is negative and explain how signed numbers can be used to represent position and speed.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Up until now, in our work with signed numbers,
we’ve been focusing on addition and subtraction. Today is exciting, because we get to start thinking about
what happens when we multiply with signed numbers. When you think about multiplication, what comes to
mind? Possible Student Answers, Key Points:

e When we multiply we use the x or ¢ symbol.

e We can think of multiplying as equal groups. It’s like repeated addition.

e | know an algorithm to multiply big numbers.

We’re going to take everything you already know about multiplication and everything you already know about
positive and negative numbers, and we’ll work to figure out what happens when you take the product of a
negative number and a positive number.

Let’s Talk (Slide 3): Let’'s warm up by thinking about a pot of water doing just that...warming up! Imagine
there is a pot of water. You measure the temperature of the water every minute with a thermometer. The
temperature of the water starts at 0 degrees. After 1 minute, you notice the temperature increased 5 degrees.
What temperature is it now? (5 degrees)

(label a hop of +5 on the number line) After 1 minute, it’'s 5
degrees. Another minute goes by, and you notice the
temperature increased 5 more degrees. What’s the temperature
now? (10 degrees) It's 10 degrees. (continue labeling hops on
the number line as you narrate) What if after the next minute it
increased 5 degrees again? What temperature would it be? (15 degrees) It would be 15 degrees, correct.

We can represent this change in temperature using repeated addition. (write 5+ 5+ 5 =
15) We can also think of this in terms of multiplication. | see three groups of positive 5 on
the number line, so | can write that as 3 ¢ 5 = 15. (write equation)

What do you think would be different if instead of increasing, the temperature decreased by 5 degrees each
minute? Possible Student Answers, Key Points:

e We’d still hop by groups of 5, but in the other direction along the number line.

e | think our answer would be negative. Maybe it would be -15 degrees.

Let’s look at some problems to better understand how to multiply a positive number by a negative number.

Let’s Think (Slide 4): This problem presents a different context. It wants us to show each car’s final position
on a number line and using an equation. Notice, each car is moving in a different direction along the line.

Let’s start by thinking about the red car. | know the red car moves right 6 feet, and | know this happens each
second for 2 seconds. How could | represent that on the number line? (sketch and label on number line as
student share, supporting as needed) Possible Student
Answers, Key Points:
e Start at 0, then draw two arrows to the right. Each
arrow should be 6 units long.
e Draw an arrow going to the 6, so three tick marks right.
Then draw another the same length.
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We can draw two arrows moving right, with each arrow representing 6 feet. | have to be
a little careful because the scale on this number line is counting by two. | can think of
two equations to represent that. Repeated addition could work. (write equations as you
narrate) That would look like 6 + 6 = 12. Or, we see two groups of 6 on the number line.
| can show that using multiplication by writing 2 ¢ 6 = 12. The red car’s final position is
positive 12.

What's different about the movement of the blue car? Possible Student Answers, Key Points:
e |t’s pointing the other direction.
e |t moves 4 feet each time.
e It moves for 3 seconds.

The blue car is moving left, toward the negative numbers on the
number line. It movies 4 feet every second, and it does that for 3
seconds. | could represent that by drawing three arrows left,
each showing -4. | should keep in mind that the number line is
still counting by two. (sketch and label number line)

What repeated addition equation could | write to represent this? (-4 plus -4
plus -4 equals -12) (write that) We can also use multiplication to represent
this, even though the groups are negative. It works the same way. | see on
the number line that we have 3 groups, and each group is -4. | can think of
3 groups of -4 as being 3 ¢ -4 = -12. We just multiplied a whole number by
a negative number using a number line. Nicely done!

Let’s Think (Slide 5): These three problems don’t involve a context. Let’s see if we can find the product of
each.

For part A, it wants us to find the product of 6 ¢ -5.
We can think of that as 6 groups of -5. (sketch a
simple number line from 0 to -30 using a scale of 5)
I’m going to use a scale of 5. | don’t need to draw
every individual number when | make my own
number line. Now, all | have to do is draw 6 groups
of -5. | can six arrows to represent the groups, and
I’ll make each arrow worth -5. (draw and label what
you described) Where did we end up on the number line? (-30) The product of 6 ¢ -5 is -30. (write
multiplication equation) That makes sense, because | know 6 groups of positive 5 would be 30. So, 6 groups
of negative 5 would be negative 30.

For part B, it wants us to find the product of -58 e 2. Thinking of -58
groups is a little strange, because it’s hard to wrap my head around
the idea of negative groups. | know we can switch the order of
factors in a multiplication problem, though. Let’s rewrite -58 ¢ 2 as 2
¢ -58. Now, I'm just thinking of 2 groups of -58. How could |
represent this on a number line? (sketch and label as student shares)

Possible Student Answers, Key Points:

e Show two arrows going left, since they are negative. Each arrow should represent -58.
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We could think of this as -58 plus -58, or we can use multiplication to think
of itas 2 ¢ -58 = -116. Multiplying a positive times a negative number is not
too different from multiplying two positive numbers, we just need to be
mindful of the signs in our factors and product.

Let’s do one more. Part C asks us to find the product of 4
and negative 1.5. How can | think of this equation in terms of
a number line? Possible Student Answers, Key Points:

e We can think of it as 4 groups of -1.5

e | can show 4 arrows to the left to represent the groups.
Each arrow can be -1.5.

e | can use ascale of 0.5, 1, or 1.5 depending on what |
think will be easiest.

(sketch as you narrate) I'll use a scale of 1.5 to make my number line. If |
show four groups of -1.5, my number line will need 4 arrows each
representing negative 1.5. We end up with a product of -6. So, 4 times -1.5
is equal to -6. (write equation)

How is multiplying a positive and negative number the same as and different than multiplying a positive and a
positive number? Possible Student Answers, Key Points:
e When multiplying a positive by a negative, your arrows go left. Your answer ends up being negative.
e We can think of both situations as being ___ groups of ____. We can use arrows to represent the
equal groups.
e We kind of use the same facts, just the sign changes. 4 x 2 = 8 and 4 x -2 = -8, for example.

Great thinking.

Let’s Try it (Slides 6 - 7): Now let’s practice a little more together before you try some on your own. As we
work, we’ll think about each multiplication problem as being equal groups of a given quantity. If we need to
rewrite our multiplication in a different order, we absolutely can. Number lines, repeated addition, and
multiplication equations can all help us think about a problem and represent our thinking. Let’s give it a try.
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WARM WELCOME

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Today we will understand that the
product of a negative number and a
positive number is negative and explain
how sighed numbers can be used to
represent position and speed.
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The thermometer in a pot of water measures 0 degrees.
-After 1 minute, the temperature increases 5 degrees.

-After another minute, the temperature increases 5 degrees.

-After another minute, the temperature increases 5 degrees.

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

The red car moves 6 feet right every second
for 2 seconds. The blue car moves 4 feet left
every second for 3 seconds. Write equations to
show each car’s final position on the number line.

&
Y

| | | | | | ] : l l I l l l ] l l l l | |
-20 -18 -16 -14 12 10 -8 6 -4 -2 0 2 4 6 8 10 12 14 16 18 20
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Sketch a number line to find each

product.
a. 6¢-5
b. -58e2
c. 4-15

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

Let’s explore understanding that the product of a
negative number and a positive number is
negative together.
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Now it’s time to explore understanding that
the product of a negative number and a
positive number is negative on your own.
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Name: G7 U4 Lesson 7 - Let’s Try It

Alicia is keeping track of temperatures for a science project.

1. The temperature at 8:00AM was 0 degrees. It increased at a constant rate of 5 degrees per
hour for the next 3 hours. Draw and label arrows to represent the change each hour.

S
v

\
|
8

2. The number line shows groups of degrees.

o

Represent the change in temperature using a repeated addition expression.

4. Represent the change in temperature using a multiplication expression.

o

What is the temperature after 3 hours? degrees

Alicia’s friend Carlos lives in a different state, but is also keeping track of temperatures to help

Alicia with her science project. He records the temperature as 0 degrees one evening.

6. Carlos notices the temperature drops 2 degrees every hour for the next 4 hours. Draw and
label arrows to represent the change each hour.

v

' 3

i
|
(@)

7. The number line shows groups of degrees.

8. Represent the change in temperature using a repeated addition expression and a
multiplication expression.

9. What is the temperature after 4 hours? degrees
144



Fill in the blanks.

10. A positive number multiplied by a positive number will always result in a
number, because we’re repeatedly counting right along the number line.

11.A positive number multiplied by a negative number will always result in a
number, because we’re repeatedly counting left along the number line.

Consider the expression -3 ¢ 7.

12.Rewrite the expression using the commutative property.

13.Now, we can think of this as groups of

14.Sketch a number line to represent this relationship.

15.Write and solve a corresponding repeated addition equation and a multiplication equation.

For each expression below, find the value using any strategy or representation. Show your
thinking.

16. -8e2

17. 9e-12

18. -22 6
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Name: G7 U4 Lesson 7 - Independent Work

1. For each expression sketch a number line to find the product, write a repeated addition
expression, and write a multiplication expression.

a. 4¢-9

b. -2x7

c. Choose one of the problems to write a story problem that could be solved using the
expression.

2. What multiplication expression is best represented by the number line model?

a. 4x6
b. -4x6
c. 6x4
d -6x-4

EXPLAIN:
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3. A turtle is swimming at sea level. The turtle begins to dive 7 meters every minute for 5
minutes. Represent the turtle’s dive with a number line, repeated addition, and multiplication.

NUMBER LINE:

REPEATED ADDITION:

MULTIPLICATION:

The turtle’s elevation is meters after 5 minutes.

4. Find each value using any strategy.

5e-16

23 -5

-27 9
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G7 U4 Lesson 8

Interpret signed numbers when used to

represent time in situations about speed

and direction as well as understand that

the product of two negative numbers is
positive.
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G7 U4 Lesson 8 - Students will interpret signed numbers when used to represent time in situations
about speed and direction as well as understand that the product of two negative numbers is positive.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): You’ve known how to multiply positive numbers
by positive numbers for many years. When we were last together, we explored how how to multiply a positive
number by a negative number. What do you remember about how multiplying positive numbers is similar to
and different from multiplying a positive number by a negative number? Possible Student Answers, Key
Points:
e No matter the signs on the numbers, we can think of multiplying as equal groups or repeated addition.
e When we model multiplying a positive number by a negative number, we draw arrows to the left rather
than the right.
e Two positive numbers result in a product that is positive. When we multiply a positive number by a
negative number, the product is negative.

Those are excellent points. Today, we’ll explore what happens when we multiply a negative value by another
negative value. Do you have any predictions as to what will happen? Possible Student Answers, Key Points:
e | think it will be negative, since the two factors are also negative.
e | think it will be positive, because a negative times a positive is negative. This must be different.
e I'm not sure. It’s hard to think about two negative numbers as being equal groups of a value.

Let’s find out...

Let’s Talk (Slide 3): Before we dive in, let’s practice some multiplication. Feel free to use the number line to
help you solve or explain your thinking.

What would be the product of 2 ¢ 5? (10) Correct. 2 ¢ 5 =10. A positive number times a positive number is
always positive.

What would be the product of 2 ¢ -5? (-10) 2 ¢ -5 can be thought of as two groups of -5. The product is -10.
The product of a positive and a negative number is always negative.

What would be the product of -2 ¢ 5? (-10) We can reorder this expression, if that helps. If | think ofitas 5 e
-2, | can picture 5 hops of -2 on the number line. The product is -10. Again, the product of a negative and a
positive number is a negative number.

The last example is a negative number times a negative number. We haven’t learned that yet, so let’s come
back to this one.

Let’s Think (Slide 4): Before we jump straight into multiplying two negative numbers together, let’s consider
this expression. We’'ll first think about it by evaluating what is in parentheses first. Then we’ll do it again, but
we’ll distribute the -4 first. By the end of this process, we’ll know how to think about the product of two
negative numbers.

Let’s begin by evaluating what is in parentheses first. What is 7 + (-2), and how do
you know? Possible Student Answers, Key Points:

e |canthinkof 7 +(-2)as7-2. 7 minus 2 is 5.

e | can picture a number line. If | plot a point at 7 and add -2 with an arrow
going left 2 spaces, I'll end up at -5.
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7 plus -2 is 5. (rewrite expression as -4 ® 5) Now all we have left to do is multiply -4 ¢ 5. We can
reorder the factors and think of it as 5 ® -4, or 5 groups of -4. What is the value of 5 groups of -4?
(-20) The value of the expression is -20. Keep that in mind, as we evaluate the expression another
way.

Let’s use the distributive property first this time. We can distribute the -4 to
each term in parentheses. Let’s rewrite the expression. (rewrite as (-4 ® 7) + (-4
¢ -2)) I know -4 e 7 is -28, because | can think of it as being 7 groups of -4. We
don’t yet know how to multiply -4 times -2, so I'll write a question mark for that
product. (write -28 + ?)

We already simplified the expression, so we know it has to equal -20. (write
-28 + ? =-20) So, based on this, does -4 ® -2 equal positive or negative 8?7 How
do you know? Possible Student Answers, Key Points:

e |t can’t equal -8, because -28 + (-8) would be -36.
e It hasto equal +8. | know -28 + 8 is -20.

Negative 4 times negative 2 must be positive 8. This example helps us see that the product of two negative
numbers is always positive. Let’s keep that in mind as we find a few more products.

Let’s Think (Slide 5): Part A wants us to find the product of -9 and -14.

We just learned that two negative numbers multiplied together will result in a positive
product. So will this product be positive or negative? (positive) Let’s multiply 14 by 9
without thinking about the sign, then we’ll make sure to note that our product is
positive. (write 14 x 9 in vertical form as you narrate) | know 4 x 9 is 36. I'll write a 6 in
the ones place, then regroup 3 tens. 1 ten x 9 is 9 tens. 9 tens plus the 3 tens we
regrouped, means we have 12 tens. The product of 14 and 9 is 126.

The product of-9 x -14 is positive 126. (write equation horizontally)

Let’s try the next one. It wants us to find the product of -2 x 11. What do we
know about the product of a negative number and a positive number? (It will be
negative.) We know the product will be negative, so let’s multiply the numbers
without worrying about the signs. How can | multiply ¥2 by 11? (write equation as
student explains, supporting as needed) Possible Student Answers, Key Points:
e One half times 11 will be 11 halves, or 11/2. 11/2 is equal to 5 V2.
e You can multiply the 1 in the numerator by 11 to get 11. The denominator will stay 2. The answer is
11/2 or 5 Y.

We know %2 x 11 is equal to 11/2 or 5 ¥2. We also know that a negative value times a positive value equals a
negative value. So -2 x 11 = -5 %.. (write equation)

The last example wants us to find the product of -7 and -0.8, or negative 8
tenths. | know 7 x 8 tenth is 56 tenths or 5.6. What will be the sign on the
product? (A negative times a negative is a positive.) Negative 7 times
negative 0.8 is equal to positive 5.6. (write equation)

No matter if our numbers are whole numbers, decimals, or fractions, the same multiplication rules apply.

124



(write out symbols as shown as you summarize the multiplication rules) We know that two
positive numbers multiplied together results in a positive product. A negative times a
positive results in a negative number. A positive times a negative results in a negative
number. And we just learned that a negative times a negative results in a positive number.
We can use these rules to help us multiply any two numbers moving forward.

Earlier in our time together we looked at the expression -2 e -5. At the time, we weren’t able to find the value.
Now we can! What is the value of -2 ¢ -5? (-10) Great job!

Let’s Try it (Slides 6 - 7): Now let’s practice with some more problems. We must pay careful attention to the
sign on each of our factors in order to carefully arrive at the correct product. We know two positive numbers
will result in a positive product. Any combination of a positive and negative number will result in a negative
product. And today we learned that two negative numbers will result in a positive product. Let’s use
everything we’ve learned to carefully respond to the next few questions.
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Today we will understand that the
product of two negative numbers is
positive.
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Evaluate the expression by evaluating what is
in parentheses first.

Evaluate the expression again using the

-4 e (7 + (-2)) distributive property.

The product of two negative numbers is always
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Find each product.

a. -9e-14
b. -1 11
c. -7/*-0.8
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Let’s explore understanding that the
product of two negative numbers is
positive together.
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Now it’s time to explore understanding that
the product of two negative numbers is
positive on your own.
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Name: G7 U4 Lesson 8 - Let’s Try It

Find each product. Sketch a number line, if that’s helpful.

1. 43 =

2. 4e-3=

3. -4e3=

Consider the expression -3 ¢ (6 + (-4)).

4. Find the value by evaluating what is in parentheses first.

5. Fill in the blanks to show how this expression can be evaluated using the distributive property.

6. To make sure the value of the expression matches the value you found in #4, what must be
the value of -3 e -47?

7. The product of a negative number and a negative number is always
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Find the value of each expression.
8. -4¢-8

9. 4-8

10. -9 -2

11.-Qe?2

12. -7 5

13. -7 ¢ -5

Find the value of each expression.

1

14. — =+ — 30
15. —=430

16. =+ — 30
17. = ==430

10
Summarize what we have learned so far about the product of signed numbers.

18. POSITIVE x POSITIVE =

19. NEGATIVE x POSITIVE =

20. POSITIVE x NEGATIVE =

21. NEGATIVE x NEGATIVE =
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Name: G7 U4 Lesson 8 - Independent Work

1. Find the value of each expression.

a. 6¢6

d. 6¢-6

2. Determine whether each equation is TRUE or FALSE. If it’s false, correct it.

4e-4==16 -3e3=9 -6e-7=-42 18=-9e-3
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3. Find each solution.

a. — x 14 =
b. — e 14 =
C. > o— 14 =
d. 2.4x-3=

e. -24x3=

f. -24x-3=

4. Fill in the missing numbers in each equation.

a. (-2)-(-45)="?

b. (-87)-(-10) = ?

c. (-7)-2=91

d. ?-(-12) = 156
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G7 U4 Lesson 9

Use the relationship between multiplication
and division to develop the rules for
dividing rational numbers.
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G7 U4 Lesson 9 - Students will use the relationship between multiplication and division to develop
rules for dividing rational numbers.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we spent time learning
about multiplication with signed numbers. We already knew that when we multiply two positive numbers
together, the product is positive. Then we learned that when we multiply a positive number by a negative
number, the product was negative. We also learned that when we multiply two negative numbers together,
the product is positive. Today, we’ll focus on dividing with signed numbers. What do you predict will be the
same or different when we divide signed numbers compared to when we multiply signed numbers? Possible
Student Answers, Key Points:

e Maybe the rules will be the same, since multiplication and division are related.

e Maybe the rules will be different, because division is the opposite of multiplication.

Let’s use what we know about multiplication to help us think about division.

Let’s Talk (Slide 3): Let’s think. How are multiplication and division related? Consider using the
multiplication problem here to help explain what you mean. Possible Student Answers, Key Points:
e Multiplication and division are opposites.
e Multiplication and division both involve equal groups.
e |[flknow5x2=10,thenlknow10+2=5and10+5=2.

(write each equation as you narrate) Multiplication and division are opposites. So, if | know
positive 5 times positive 2 is positive 10, | can use that to help me think about division. |
can write related division facts that represent this same relationship. | know positive 10
divided by positive 5 is positive 2. | also know positive 10 divided by positive 2 is positive 5.
We’re going to use this thinking to help us think about the sign of numbers in a few more
problems.

Let’s Think (Slide 4): Take a look at the three division equations here. We haven’t yet learned the rules for
dividing with signed numbers, so let’s use what we know about multiplication to help us find the unknown
values in each equation.

Part A wants us to find negative 36 divided by positive 12. | can think of a related
multiplication fact to help me. I'll think of this as 12 x ? = -36. (write equation) Now |
can think about a number | can multiply by 12 to make -36. Does it make more sense
for my unknown to be +3 or -3? Possible Student Answers, Key Points:

e The answer should be -3, because a positive times a negative would result in a
negative.

Positive 12 times negative 3 would result in negative 36. The
value of the unknown is -3. Based on this, we know that a
negative number divided by a positive number, is a negative
number. (fill in first blank)

The next problem, part B, wants us to find the quotient of positive 16 divided by -2.
We haven’t divided a positive dividend by a negative divisor yet, so let’s think about
a related multiplication fact. What related multiplication fact can | consider to help
us think about this division problem? (-2 x? =16 or ? x -2 = 16) (write equation)
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Now | can think of -2 times something results in positive 16. The unknown must be -8, not +8, because -2 x
-8 would result in positive 16.

Based on this, we know that a positive number divided by
a negative number is a negative number. (fill in second
blank)

Let’s try one more. Part C wants us to find the quotient of -25 divided by -5. We
haven’t divided a negative dividend by a negative divisor before, so let’s use
multiplication to help us. | can write a related multiplication fact of -5 x ? = -25. How
can | use this fact to help me think about the unknown value? Possible Student
Answers, Key Points:
e | know 5 x5 =25. So | can narrow the answer to our problem down to either
5 or -5.
e | know a negative times a negative is a positive, and a negative times a positive is a negative. That
means, our unknown must be positive.

-5 times +5 will equal -25. Our unknown has a value of
+5. Based on this, we know that a negative number
divided by a negative number is a positive number. (fill in
third blank)

Let’s Think (Slide 5): Let’s use what we just found out to solve a few more division equations. What do you
notice about the numbers in these problems? Possible Student Answers, Key Points:

e Some are positive, and some are negative.

e | see some decimals and some fractions.

e | notice that the first one has a bigger dividend than divisor.

Whether we divide with whole numbers, fractions, or decimal numbers, the
rules about signs stay the same. Let’s look at Part A. It wants us to divide
negative 12 by negative 24. Let’s think about the problem without signs first.
What is 12 divided by 24? (12/24 or V2) It’s 12/24 or V2. Now, let’s go back
and think about the signs. A negative number divided by a negative number
results in a positive number. Therefore our answer will be positive 12/24 or positive V2. (write equation)

Look at Part B. Let’s divide as if the numbers are just normal, positive numbers. Then we’ll worry about the
signs. How can | think about 3.6 divided by 4? Possible Student Answers, Key Points:
e | know 3.6 is 36 tenths. | can think 36 tenths divided by 4 is 9 tenths or 0.9.
e | can set up long division. | know 9 goes into 36 four times. So | can write 4 in my quotient, making
sure my decimal point is in the correct place. 0.4 is the quotient.

3.6 divided by 4 is 0.9. Now, let’s remember that the problem is a negative number
divided by a positive number. Our answer should be negative 9 tenths, or -0.9.
Even though we’re working with decimal numbers, that doesn’t change how we
think about the signs of our numbers. (write equation)

Part C is our last one. It wants us to divide -% by 5. We can divide without thinking about the sign, then think
about the sign once we have our numeric quotient. How can | think about % divided by 5? Possible Student
Answers, Key Points:

e | can draw a model showing % and split it 5 ways. The answer is 1/20.

e | can think of splitting ¥4 of a whole five ways. V4 divided by 5 is 1/20.
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| . Great, V4 divided by 5 is 1/20. What sign should our answer have, and how do you
- q - '-3 '— know? (write equation) Possible Student Answers, Key Points:
e Our answer should be -1/20. A negative divided by a positive is a negative.

Let’s summarize our rules for dividing with signed numbers. (write symbols as shown as
you prompt the student) A negative number divided by a positive number results in
a...(negative number). A negative number divided by a negative number results in
a...(positive number). A positive number divided by a negative number results in
a...(negative number). And of course we know that a positive number divided by a
positive number results in a...(positive number). The same rules that we use to multiply
with signed numbers apply when we divide with signhed numbers.

Let’s Try it (Slides 6 - 7): Now let’s work on some more division problems with signed numbers. We can
divide any numbers as if they are positive, and then think about the sign after we do the division. We know
that the rules for signs when we divide are the exact same as when we multiply with signed numbers. | know
you’re going to do great!
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Today we will use the relationship
between multiplication and division to
develop the rules for dividing rational

numbers.
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How are
multiplication

and division 5x2=10

related?
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Use multiplication to find the unknown.

A negative number divided by a positive number is a number.
A positive number divided by a negative number is a number.
A negative number divided by a negative number is a number.
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Find each quotient.

a. -12 -24
b. -3.6 4
c. -Va 5
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Let’s explore using the relationship between
multiplication and division to develop the
rules for dividing rational numbers together.
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Now it’s time to explore using the relationship
between multiplication and division to develop the
rules for dividing rational numbers on your own.
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Name: G7 U4 Lesson 9 - Let’s Try It

Fill in each statement using the term positive or negative.

POSITIVE x POSITIVE =
NEGATIVE x NEGATIVE =
POSITIVE x NEGATIVE =
NEGATIVE x POSITIVE =

o=

Consider the equation below.
6?7=18

5. What is the missing value?

6. Rewrite the equation as a division equation.

7. A positive number divided by a positive number results in a

Consider the equation below.
-36 +4="7

8. Rewrite the equation as a multiplication equation.

9. What is the missing value?

10. A negative number divided by a positive number results in a

Consider the equation below.
24 ~-2="7

11.Rewrite the equation as a multiplication equation.

12.What is the missing value?

13. A positive number divided by a negative number results in a

quotient.

quotient.

quotient.
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Consider the equation below.
-32 +-8=7

14.Rewrite the equation as a multiplication equation.

15.What is the missing value?

16. A negative number divided by a negative number results in a quotient.
Divide.
17.
-35+-7=7 35 +7="7 35 +-7=7 35+7=7
18.
-5+-15="7 3+4="7 -125+-5="7 o+-8=7
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Name: G7 U4 Lesson 9 - Independent Work

1. Consider each equation below.
-30+--3="7

o

Rewrite the equation as a multiplication equation.

b. Find the unknown factor.

21 +-3="7

c. Rewrite the equation as a multiplication equation.

d. Find the unknown factor.

72 +-8="7

e. Rewrite the equation as a multiplication equation.

f. Find the unknown factor.

?=-44 + -4

g. Rewrite the equation as a multiplication equation.

h. Find the unknown factor.
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2. Find the quotient. 3. Find the quotient.

-85+ -5="° -4 +-16="7
a. -13 a. 4
b. 13 b. 4
c. -1/13 C. -Va
d. 1/13 d. 4

4. Decide whether each statement is true or false. If it’s true, explain how you know. If it’s
false, correct it.

a. -3+-10=10/3

b. 3+12=%

c. -3+-15=1/5

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Eddéétion.
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Multiply and divide rational numbers to
solve problems involving constant rates.
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G7 U4 Lesson 10 - Students will multiply and divide rational numbers to solve problems involving
constant rate.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We have been learning a lot about multiplying and
dividing with signed numbers lately. Today, we’ll get the chance to apply some of that mathematical thinking
to solve real-world problems about rates. When we refer to rates, we typically mean a ratio with two
quantities that have different units. Miles per gallon. Kilometers per hour. Feet per second. We'll see a
variety of rates in our work today, and we’ll use what we know about multiplying and dividing signed numbers
to help us tackle those problems.

Let’s jump in.

Let’s Talk (Slide 3): Take a moment to read both of these short problems. Do you think these problems deal
with rates? How do you know? Possible Student Answers, Key Points:
e | think they do. Each problem has us thinking about two different units.
e Yes. The first problem is asking us about blueberries per minute. The second problem is asking us
about chapters per day. Those are examples of rates.

We can think of both of these problems as having to do with rates. Let’s think about the blueberry problem
first. What is known in that problem? What is unknown? Possible Student Answers, Key Points:

e We know that she eats 5 blueberries every minute for 4 minutes.

e We don’t know the total number of blueberries she eats in that time.

| know she eats 5 blueberries every minute. 1 minute, 5 blueberries. 2 minutes, 10
blueberries. 3 minutes, 15 blueberries. | can represent this relationship with an equation.
(write as you narrate) | know the total blueberries, y, is equal to 5 times the number of
minutes, x. This equation makes it very easy for me to substitute in what | know, in this
case 4 minutes, and answer the problem. | know y = 5(4), because she eats for 4 minutes.
So, the total number of blueberries is 20. We just used an equation to help solve that rate
problem.

Think about the other problem. What is known? What is unknown? Possible Student Answers, Key Points:
e |van reads 6 chapters every day, and he wants to read 24 chapters total.
e We don’t know how many days he’ll take to read that many chapters.

We can represent this problem with an equation too. | know he reads 6 chapters each day,
so the total number of chapters he reads is equal to 6 times the number of days. In this
case, I'll use y to represent the total number of chapters and x to represent the number of
days lvan reads. (write equation y = 6x) | know the total in this problem is 24 chapters, so Ill
substitute that value in for y. Now I just need to think...24 is equal to 6 times what value?
How could we solve this? Possible Student Answers, Key Points:

e The answer is x = 4, because | divided 24 by 6.

e The answer is x = 4, because | know 6 x 4 is equal to 24.

Nice work. Equations can be used to represent situations with rates. In this case, these were positive rates.
We didn’t work with any negative numbers. As we’ll see in some of our work today, there can be negative
rates, and we can think about them similarly to how we think about positive rates. Let’s look at our first
official problem together.
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Let’s Think (Slide 4): I’'m going to read this problem once through. (read the problem aloud) In your own
words, what is this story about? Possible Student Answers, Key Points:
e [t's about water in a swimming pool. There is some water being pumped into the tank, and some
water is leaking out of the tank. It’s asking how long it will take for the pool to overflow or to empty
out.

| think it will help us if we picture the pool. | know there is 1,000 gallons in the pool at this
moment, and that the pool could hold 4,000 gallons in all. (sketch and label a simple
drawing of the pool)

The first question is asking us whether the water in the pool is rising or falling. | know the
hose is spraying 25 gallons into the pool every minute. | can think of that as a positive rate
of 25 gallons per minute. We also know there is water leaking out of the
pool. It’s leaking, which means it’s leaving the pool, so we can think of that
+25 + (" 5\ =+ ZD rate as -5 gallons per minute. (write +25 + (-5) = ?) Those two things are
happening at the same time, so if | combine the positive rate of +25 and the
negative rate of -5, at what rate is the water changing? How do you know?
Possible Student Answers, Key Points:
e 25+ (-5) is like subtracting 25 - 5. The rate is 20.
e The rate would be positive 20. The water is filling at a rate of 20 gallons per minute.

If we combine the two rates, we can see that the water in the pool is rising at a rate of 20 gallons per minute.
(write +20 as solution to the equation)

Part B now asks us to think how long it will take for the pool to overflow or empty completely. Which option
makes the most sense based on what we know is happening to the pool? (Overflowing, since the water is
rising.) There are already 1,000 gallons in the pool, and the pool can hold 4,000 gallons. That means, the
pool has 3,000 gallons to go before it will overflow.

I’m thinking that the water is rising at a rate of 20 gallons per minute, and the most
water that can fit in the pool is 3,000 more gallons. | can think of that as the equation
20x = 3,000. 20 times an unknown number of minutes, x, is equal to 3,000.

Take a second to do the math that makes sense to you to find the unknown. Then
share out how you found the value of x. Possible Student Answers, Key Points:
e | divided 3,000 by 20. 3,000 divided by 20 is 150. It will take 150 minutes for the pool to overflow.
e | know 20 x 150 = 3,000. | know 2 x 15 = 30, so 2 tens x 15 tens is 30 hundreds or 3,000. The
unknown is equal to 150 minutes.

We can use division or a related multiplication fact to help us find that the unknown is 150. That means it will
take 150 minutes for the pool to reach capacity and begin to overflow.

We just thought about positive and negative rates in the context of a swimming pool to help us solve this
real-world problem. Let’s try another with a different context.

Let’s Think (Slide 5): Like last time, I'm going to read this problem once through. (read the problem aloud)
In your own words, what is this story about? Possible Student Answers, Key Points:
e |t’s about a scuba diver who dives down to the bottom of the ocean, and we want to figure out how
long it takes them to reach the bottom. Then they come back up, and we want to know at what rate.
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Let’s start with part A which asks us to think about the depth to which the person
dives. We have seen several examples together in previous lessons where we consider
elevation as a signed number. What signed number could represent this elevation, and
how do you know? (sketch and label a simple picture as shown while the student
explains) Possible Student Answers, Key Points:

e We could represent the elevation with -120. It’s negative, because the elevation
is below sea level. It’s 120, because that’s how far down the ocean floor is.

Now let’s consider part B. The scuba diver is diving at a rate of 5 feet per minute. Since they’re diving, | can

think of the rate as being negative five feet per second. After 1 minute, they’d be at an elevation of -5 feet.
After another minute, they’d be at -10 feet. After another minute,
they’d be at -15 feet, and so on. Do you see a pattern? To
represent this relationship, we can use an equation. (write rate x #
of minutes = elevation)

| know the rate is -5. | don’t know how many minutes, so I'll use m. Any variable
-5 m - - |-2-Q would work. | also know that the diver ends up at an elevation of -120 feet.
(substitute each value in the equation as you narrate) All | need to do now is solve
m = 2'-| the equation to find the unknown number of minutes. How could | go about
min solving in this case? Take some time and use scratch paper if necessary.
Possible Student Answers, Key Points:
e | can divide both sides by -5. 120 divided by 5 is 24. -120 divided by -5 is
+24, because the quotient of two negative numbers is positive.
e | know 5x24=120. So, -5x24 =-120. It couldn’t be -24, because two negatives would multiply to
get positive 120.

Nicely done. It would take the scuba diver 24 minutes to reach the ocean floor at that rate. We substituted
values we knew from the problem into an equation that represents the relationship. Then, we solved to find
our unknown. Let’s see if we can use similar thinking to answer part C.

(re-read problem) In our last problem, we knew the rate and the final elevation. What'’s different about this
problem? Possible Student Answers, Key Points:
e |t’s still a rate problem, but the scuba diver is going up.
e We don’t know the rate, but we do know the number of minutes. We’re trying to find the unknown
rate.

We can still think of our situation as rate times number of minutes equals distance. Let’s
substitute in what we know. (substitute values as you narrate) I'll use k to represent rate,
because that’s commonly what mathematicians use, but any variable is acceptable. |
know it takes the scuba diver 20 minutes, so I'll substitute 20 in for time. And the scuba
diver is traveling 120 feet. I'll use a positive 120 since the scuba diver is going up 120 feet
in this scenario. | can either use division divide both sides of this equation by 20, or | can
use a multiplication fact to think about a number times 20 that equals 120. Either way, |
end up with a solution of 6. The unknown rate is 6. In this context, that means the scuba
diver’s elevation is increasing 6 feet per minute.

How can equations help us solve problems involving positive and negative rates? Possible Student Answers,
Key Points:
e We can use an equation to represent problems involving rates. Once we have an equation that
represents the relationship, we can substitute values and carefully solve to find unknowns.
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Let’s Try it (Slides 6 - 7): You’ve been working hard. Now let’s try a couple more examples together before
you have some time to work independently. We’ll think about the values in rate problems and carefully
consider whether values are best represented with positive or negative values. We’ll also think about
equations that can match the relationship in a given context. Like the scuba diver in our previous problem,
let’s “dive” in.
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WARM WELCOME
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Today we will multiply and divide
numbers to solve problems involving
constant rate.
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lvan reads 6
chapters per
day. How many

Maria eats 5
blueberries per
minute for 4

minutes. How days will it take
many blueberries to read 24
does Maria eat? chapters?
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A swimming pool contains 1,000 gallons of water. It can hold 4,000 gallons
of water before overflowing. A hose sprays water into the pool at 25

gallons per minute, but there is a also a leak in the pool that lets out 5
gallons of water per minute.

a. Isthe water in the pool rising or falling?

b. How long will it take before the pool overflows or empties?
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The Great Barrier Reef is 120 feet below the
ocean’s surface. A scuba diver dives all the
way to the ocean floor.

a. How can you represent the depth that the scuba diver dives?

a. The scuba diver descends at a rate of -5 feet per minute. How much time will it
take the diver to get to the bottom?

b. It takes the scuba diver takes 20 minutes to swim back up to the surface. At
what rate does the scuba diver ascend?

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

Let’s explore multiplying and dividing
numbers to solve problems involving
constant rate together.
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Now it’s time to explore multiplying and dividing
numbers to solve problems with constant rate on
your own.
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Name: G7 U4 Lesson 10 - Let’s Try It

Write an equation in the form y = kx to represent each relationship. Pay attention to whether it
makes more sense to write the rate as positive or negative.

1. A hot air balloon rises 3 feet per second.
2. A plane descends 500 yards per minute for landing.
3. | take 100 steps backward per minute.
4. |take 100 steps forward per minute.
5. A dog loses 2 pounds per month.
6. A cat gains 1 pound every year.
A water tank currently holds 14 gallons of water, and it can hold a maximum 50.5 gallons. A
pump is filling the tank at a rate of 8 gallons per minute. A gardener is using a hose that
empties water from the tank at a rate of 2 gallons per minute.
7. Which rate best represents the pump filling the tank?
a. +8 gallons per minute
b. -8 gallons per minute
8. Which rate best represents the hose emptying water from the tank?
a. +2 gallons per minute

b. -2 gallons per minute

9. Is the water level in the tank rising or falling? Explain.

10. At what rate is the water level rising of ralling? Explain.

11.Write an equation in the form y = kx to represent the scenario.
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12.How long will it take the tank to become completely full or completely empty?

A hot air balloon ascends into the sky at a constant rate. It takes 6 hours to rise to a height of
21,672 feet.

13. Write an equation to represent the hot air balloons ascent from 0 feet.

14.1t only took the hot air balloon 2 hours to descend. Write another relationship to represent the
descent.

15.1n your own words, explain how you know when a situation is best represented by a positive
rate and when it is best represented by a negative rate?
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Name: G7 U4 Lesson 10 - Independent Work

1. Describe a situation or write a story problem where each of the following would be
useful.

a. -10 gallons per hour

b. -28 inches per minute

c. -0.1 liters per second

2. A submarine starts at an elevation of -240 yards. For safety reasons, it can only rise
toward the surface in 50-meter intervals.

a. What will be its depth after the first interval?

b. How many intervals will it take for the submarine to reach sea level?
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3. It takes 16 inches of yarn to make 2 friendship bracelets. At this rate, how much yarn will
it take to make 5 friendship bracelets?

4. A whale is descending to the seafloor 1,800 feet below the surface. It takes the whale 3
hours to make this descent. Write an equation to represent the relationship between the
whale’s elevation and time.

5. Another whale’s descent can be represented by the equation y = -150x, where y is the
elevation and x is the time in hours. How long does it take this whale to make the descent?
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G7 U4 Lesson 11

Use the relationship between addition and
subtraction, and the relationship between
multiplication and division, to evaluate
expressions with all four operations on the
rational numbers.
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G7 U4 Lesson 11 - Students will use the relationship between addition and subtraction, and the
relationship between multiplication and division, to evaluate expressions with all four operations on
rational numbers.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We’ve been working hard to understand adding,
subtracting, multiplying, and dividing with signed numbers, and we’ve been applying what we know to real
world scenarios. Through this process, we’ve learned several different strategies to think about and tackle
problems. Today is exciting, because our focus is all about choosing the easiest pathway toward a solution.
Our goal is to be efficient. It’s always nice when you can make the math a bit quicker or easier. I'll show you
what | mean after we spend a couple minutes talking about inverses...

Let’s Talk (Slide 3): We’re going to look at two pairs of problems. Before we do any math, take a second
and review both problem pairs. What do you notice? What do you wonder? Possible Student Answers, Key
Points:
e | notice the red problems both start with 5. One adds -4, and the other subtracts +4.
e | notice the blue problems both start with 6. One multiplies by 2, and the other divides by 2.
e | wonder what the answers are. | wonder if the answers are the same or different? | wonder which
ones are easier to solve.

Let’s focus on the red problem pair first. | could represent 5 +
(-4) on a number line. (sketch and label as you narrate) | can
show an arrow going to 5, and then add another arrow pointing
left representing -4. | see the answer is 1.

The other equation wants to think about 5 - (+4). | can think

of this as the difference between 5 and 4. (sketch and label

as you narrate) I'll mark 5 on the number line. | can draw an

arrow to positive 4, and then drawn an arrow to show the

difference between the two values. | can see that the
difference can be represented with an arrow representing +1.

These two equations are equivalent. The second, equivalent equation was created by using the additive
inverse of the first equation. Instead of adding a negative 4, we can subtract an positive 4. Numbers are
additive inverses if they can be added together to result in 0.

Either equation could be solved to find the value of +1, but sometimes certain equations make more sense
with certain numbers or just feel easier for the person solving them. Which of these two equations feels
easiest or most accessible to you? Why? Possible Student Answers, Key Points:
e | like the first equation, because It’s easy for me to count back 4 from 5.
e | like the second equation, because | can picture the difference between 5 and 4 easily on the number
line since they’re close together.

There is no right or wrong choice to make, but it’s always nice to consider your options before solving an
equation. If you can make the math feel easier, why not do that?

Let’s look at the blue equations now. For the first
equation, | can model 6 x Y2 by showing 6 groups of 2
on the number line. (mark ¥ tick marks, and show 6
hops to land at 3) The product is 3.
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For the second equation | can think of 6 divided into groups
of 2. (sketch and label as you narrate) | can show hops or
circles on my number line to make groups of 2. | see that |
can make 3 groups of 2. The quotient is 3.

These equations involve what we call multiplicative inverses. Numbers are multiplicative inverses if you can
multiply them together to get 1. In this case 2 and 12 are multiplicative inverses. 2 x 2 = 1. | can rewrite
multiplication and division equations by using the multiplicative inverse and the opposite operation to write
equivalent expressions.

Like in the red equations, we might notice that certain equivalent expressions feel better to solve than others.
In the case of the blue equations, which version would prefer to think about and why? Possible Student
Answers, Key Points:
e | prefer the first equation, because halves are easy for me to think about. | know 6 halves is 3.
e | prefer the second equation, because | don’t have to think about fractions. I like when | can work with
whole numbers.

We can use additive or multiplicative inverses to write equivalent expressions. Sometimes an equivalent
expression might be easier to solve than the expression we’re given. Let’s look at some examples and think
about which expressions work best for us.

Let’s Think (Slide 4): Our first set of problems asks us to rewrite each expression using the additive inverse.
Then, we get to pick which expression we prefer to help us find the value.

(fill in values in the table as shown as
you narrate through each example)

The first expression is 12 + -8. |
know the additive inverse of -8 is +8,
because -8 and +8 combined have a
value of 0. | can rewrite the
expression as 12 - 8. These two expressions are equivalent. Which one would you prefer to use to solve, and
why? Possible Student Answers, Key Points:
e | prefer the second one, because it just looks like a simple math fact from elementary school. | know
12 - 8 is 4 by heart.

The value of both expressions is 4. We can use either expression to arrive at that value.

(NOTE: Student preferences may vary. As they choose their preferred expressions in this lesson, circle or
highlight the ones they name, and push them to justify their preference.)

The second expression is 7 - (-10). What is the additive inverse of -10? (+10) Instead of subtracting negative
10, | can add positive 10 to make an equivalent expression. Which one would you prefer to use to solve, and
why? Possible Student Answers, Key Points:
e | prefer the second one, because the first one has two symbols next to each other which can
sometimes be confusing to think about. | also just know 7 + 10 as a math fact.

The value of both expressions is 17. We can use either expression to arrive at that value.
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The third expression is -2 - 20. How can | rewrite this expression using the additive inverse? (-2 + (-20))
Instead of subtracting positive 20, | can add negative 20. Use either expression to think about the value, then
justify why you used the expression you chose. ? Possible Student Answers, Key Points:
e The value is -22. | used the second expression because | could just combine both negative numbers.
| could just think of it as adding 2 and 20, but they’re negative.

Let’s try one more. How could you rewrite the last problem using the additive inverse? ? Possible Student
Answers, Key Points:
e Instead of adding positive 15, | can subtract -15. The equivalent expression is -3 - (-15).

Either way we think about this problem, we should arrive at the same answer. | can think of the first
expression as a number line. I’m picturing an arrow to -3, then an arrow going up 15 spaces to land at +12.
The other problem, | can think about as the difference between -3 and -15. That may or may not be a little
harder to picture in your mind. Whichever expression you choose to work with is fine as long as it is actually
equivalent and it helps you think about the math in a way that is friendly for you.

Let’s Think (Slide 5): For our last problem set together, we’re going to follow the same sequence, but you’ll
notice these problems aren’t addition and subtraction. This problem set wants us to use the

(fill in values in the table as shown
as you narrate through each
example)

I’ll start by thinking about -20 e .
| know the multiplicative inverse of
%is 5, because 5 ®* 5 =1. Instead
of -20 ¢ 1/5, | can write an
equivalent expression of -20 divided by 5. Either expression can work to help me find the value. Between
these two, | would prefer to use -20 divided by 5, to avoid having to work with the fraction . | know -20
divided by positive 5 is -4. Choosing the easier expression for me, helped me efficiently arrive at my answer.

Look at the second example. Instead of dividing by -%, | can multiply by the multiplicative inverse. What
equivalent expression can | write? (20 x -5) 20 x -5 is equivalent to 20 divided by -%. -5 and - are
multiplicative inverses, because if we multiply them together the product is 1. Which equivalent expression
would you prefer to use to find the value, and why? Possible Student Answers, Key Points:
e The first one involves dividing by fractions. | know how to do that, but | think it’d be easier to multiply
without the fraction. I'd choose the second equation.

The second equation avoids having to divide by fractions. | can easily think 20 x -5 = -100.

For the third expression, | can think of the multiplicative inverse of 1/7. Instead of multiplying by 1/7, | can
divide 42 by 7. That feels a little easier to me than multiplying by a fraction. | know 42 divided by 6 is 7
without having to do too much work.

Take a moment to write an equivalent expression for the last expression. Pick one to use to find the value and
justify your choice. Possible Student Answers, Key Points:
e Instead of multiplying 7 by 42, | can divide 7 by 1/42. | know 42 and 1/42 are multiplicative inverses.
e | don’t know 7 x 42 by heart, but | think it would probably be easier to think about than dividing by
1/42, so I'd use the first expression to find the value. 7 x 42 is equal to 294.
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An equivalent expression will give us the correct value. Quickly thinking about an equivalent expression with
the additive or multiplicative inverse can help us consider potentially better options to help us arrive at the
solution to a given problem.

Let’s Try it (Slides 6 - 7): Now let’s use this thinking to work through some more problems. When given an
adding or subtracting expression, we know we can use the opposite operations and the additive inverse to
find an equivalent expression. When given a multiplication or division expression, we can use the opposite
operation and the multiplicative inverse to find an equivalent expression. When it comes time to evaluate or
solve, it’s up to our own preference to decide which solution pathway makes more sense. Personally, | prefer
to avoid complicated sign combinations and unfriendly fraction operations, but everyone’s preferences can be
different. Let’s see how efficient we can be...
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Today we will use the relationship
between addition and subtraction, and
the relationship between multiplication

and division to evaluate expressions
with all four operations.
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What do you notice? What do you wonder?

5 + (-4)

"~

"~

Gelo="2

5 - (+4)
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Rewrite each expression to make an equivalent
expression using the additive inverse. Then use
either expression to find the value.

EXPRESSION 12 +-8 7 - (-10) 2-20 3+15

EQUIVALENT
EXPRESSION

VALUE
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Rewrite each expression to make an equivalent
expression using the multiplicative inverse.
Then use either expression to find the value.

EXPRESSION

-20+1/5

20 +-1/5 42 x 1/7 7x42

EQUIVALENT
EXPRESSION

VALUE

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Let’s explore using the relationship between addition
and subtraction, and the relationship between
multiplication and division to evaluate expressions
with all four operations together.
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Now it’s time to explore using the relationship between
addition and subtraction, and the relationship between
multiplication and division to evaluate expressions with
all four operations on your own.
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Name: G7 U4 Lesson 11 - Let’s Try It

Consider the expression 6 + ? = 0.

& | | | | | | 1 1 1 | N
Y T T T 1 1 T I 1 7

7 6 5 4 3 2 10 1 2 3 4 5 6 7

1. Use an arrow to model the first addend.
2. Draw another arrow to show how to reach a sum of 0.
3. What is the unknown value?

4. When a number is added to its opposite, the sum is always . We call these number
pairs additive inverses.

Determine whether each pair of numbers are additive inverses or not.

5. -Y2and +2 YES // NO
6. -Yaand + ¥ YES // NO
7. 8and 16 YES // NO
8. -5and 5 YES // NO
9. +1,288 and -1,288 YES // NO

Rewrite each expression below as an equivalent expression using the additive inverse of the
second term. Find each value using the original or the rewritten expression.

10. 3-(-8) 11. -4 +-15 12. 9+-6 13. 7-10

Adding a number always results in the same value as its additive inverse.
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Find the unknown in each equation.

14. 402 =1

15. ?7e-10=1

16. V20?7 =1

These factor pairs are called multiplicative inverses. When you multiply any pair of multiplicative
inverses, the product is always

Evaluate each pair of expressions.

17. 8x % 8 -4

18. 6x2 6+

Dividing by a number always results in the same value as multiplying by its

Rewrite each expression below as an equivalent multiplication expression using the
multiplicative inverse. Find each value using either the original or the rewritten expression.

19. 24 -+6 20. 6+24 21. -24+6 22. -24 + -6
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Name: G7 U4 Lesson 11 - Independent Work

1. Match each equation with an equivalent expression. Find the value of each pair using
whichever expression is easiest for you.

-7+8 -10 - (-3)
-12 + (-12) -7 -(-8)
-7-8 -12-12
-12 - (-12) -12+12
-10+3 -7 + (-8)
-10-3 -10 + (-3)

How did you decide which expressions were easier to evaluate?

2. Complete the table by writing an equivalent expression. Then find the value of both
expressions in that column.

EXPRESSION -11+-9 -11 - (-9) 32 +-8 32 -8

EQUIVALENT
EXPRESSION

VALUE
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3. Match each equation with an equivalent expression. Find the value of each pair using
whichever expression is easiest for you.

-20 +- 4 -20 + Va
20e4 -24 + -3/2
24 x -% 8+4
-24 ¢ -% 8+
8 e 24 + -3/2
8e4 -20 e Vs

How did you decide which expressions were easier to evaluate?

4. Complete each equation using an operation symbol to make the equation true.

-18 -3 = 27
12 -13 =25
12 13 = -1
-25 % =10

-25 Y2 =-50
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G7 U4 Lesson 12

Interpret situations involving rational
numbers, including positive and negative
values, and use rational numbers to
represent and solve problems.
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G7 U4 Lesson 12 - Students will interpret situations involving rational numbers, including positive and
negative values, and use rational numbers to represent and solve problems.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In some previous lessons we considered how
signed numbers show up in problems about rates. You likely remember that a rate is a ratio with two
quantities that have different units. Price per pound. Miles per gallon. Visits per year. Can you think of any
other examples of rates you might see or hear in everyday life? Possible Student Answers, Key Points:

e | think about miles per hour or kilometers per hour when | think about the speed of a car or bus.

e If I work at a store, | might get paid hourly. Dollars per hour is a rate that would come in handy.

e Points per game is a rate that matters for football or basketball.

In today’s lesson, we’ll continue seeing how we can use positive and negative numbers to solve problems
involving rates.

Let’s Talk (Slide 3): Take a minute to look over the images here. Which images make you think of positive
rates? Which images make you think of negative rates? Are there images that could represent positive and
negative rates? Possible Student Answers, Key Points:

The fire hydrant makes me think of a negative rate, because water is spraying out of it.

The faucet and the gas pump make me think of positive rates, because they’re filling things up.

The money could be a positive or a negative rate. It depends on if they’re depositing or withdrawing.
The scuba diver and hot air balloon could be either. It depends on if they are going up or down.

Great thinking! As we work today, we’ll want to carefully consider whether a given story involves a positive or
negative rate based on the context. Then we’ll use what we know about positive and negative numbers to
help us answer questions.

Let’s Think (Slide 4): 1’'m going to read through this first problem once. Then, I'll ask you to summarize what
the problem is about in your own words. (read problem) What would you say this problem is about? What
do we know? What is unknown? Possible Student Answers, Key Points:
e Adriana is saving money. She has some in her account already and she deposits the same amount
each week for 9 weeks.
e We don’t know the total after 9 weeks.

I’m going to start with a table, just to make sure I’'m clear on what is happening with the
numbers in this story. (draw t-chart labeled with weeks and $, and write 0 - 3 in the
column for weeks) At the start of the story, 0 weeks, how much is in Adriana’s account?
($25) (fill in dollar values as you and the student discuss) One week later, | know she’ll
have $14 more dollars based on the information in the story. After Week 1, | know that
means she’ll have $39. She’s going to keep depositing $14 each week. How much will
she have for Week 2 and Week 3? ($53 and $67) Let’s pause there. From the table, we
see that she starts with $25, then she deposits $14 per week as time goes on.

We can write this relationship using an equation. That might help us get to 9 weeks faster than continuing

down our table. | know her total is equal to the starting amount plus her weekly deposits. (write starting
amount + $14 per week = total) | know her starting amount is $25.
She earns $14 per week, which I'll represent as 14w. I'll use a
question mark to represent the unknown total. The equation that
matches the story is 25 + 14w = ?. (write it)
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Why do you think | represented the weekly rate in the equation as 14w instead of -14w? Possible Student
Answers, Key Points:

e She’s gaining money, so it makes sense to think of it as a positive rate.

e -14w would mean that she was losing or withdrawing money.

Now, let’s use our equation to find how much Adriana has in her account after 9
weeks. I'll substitute in a 9 for w. (rewrite equation replacing w with 9) Use any
strategy to find 14 x 9, and let me know when you’re ready. (14 x 9 = 126) So, she
had $25 in her account, and 14 dollars per week for 9 weeks is $126 additional
dollars. (write 25 + 126 = ?) If | add those together, | know Adriana will have a total of
$151 in her account after 9 weeks.

We just solved a problem involving rates by using an equation. We started with a

table. Tables can be helpful tools to think about how numbers are changing, but

equations can often be more efficient. We could use this equation to quickly find any
number of weeks simply by substituting for w. Want to know 14 weeks? Substitute 14 for w. Want to know
100 weeks? Substitute 100 for w. Equations are flexible tools that can help us represent relationships
involving rates.

| think you’re ready to try one more.

Let’s Think (Slide 5): I’'m going to read through this problem aloud. Like last time, I'll ask you to summarize
what the problem is about in your own words. (read problem) What would you say this problem is about?
What do we know? What is unknown? Possible Student Answers, Key Points:

e This problem is about elevation.

e A hiker starts at 50 feet and climbs down at 6 feet per minute.

e It’s asking us to find the hiker’s elevation at two different points.

We could represent this information in a table like the last problem, but let’s see if we can just use an
equation. To write an equation, it can be helpful to think of the story bit by bit and represent each part of the
story as you go. In this case, | know the hiker started at an elevation, descended at a constant rate, and
ended up at a different elevation. (write starting elevation +
feet per minute = final elevation) Let’s layer on specific
information from the story now. What was the starting
elevation? (50 feet) I'll start by writing 50. (continue writing
equation as you narrate) Now | need to consider the rate. Ill
use -6m to represent that the climber is descending 6 feet
per minute, rather than +6m which would mean the hiker is
ascending higher and higher. The equation 50 - 6m = ? represents this scenario. It shows the hiker’s starting
height and the resulting change after climbing down at a rate of 6 feet per minute.

Great! Now that we have the equation, we can use it to help us answer
questions about the relationship. The first question asks us to find the hiker’s
elevation after 2 minutes. Let’s substitute 2 in place of m. (rewrite equation) |
know 6 x 2 is 12 feet, so the hiker will have descended 12 feet during those 2
minutes. 50 - 12 means the final elevation after 2 minutes will be 38 feet.

What’s will we do the same and what will we do different to find the hiker’s elevation after 10 minutes?
Possible Student Answers, Key Points:

e We'll still substitute a value in for m and then do the math.

e We’'ll substitute 10 instead of 2 like we did before.
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(write equation substituting in 10 for m) 1 know 6 x 10 is 60. What is 50 minus
60? (-10) What does a solution of -10 mean in the context of this problem?
Possible Student Answers, Key Points:

e The hiker’s elevation was 10 feet below sea level after hiking for 10
minutes.

Nice work. We just explored two contexts where we used rates involving positive or negative numbers.

Let’s Try it (Slides 6 - 7): Now let’s get a little more practice. Each context will be a bit different, so we’ll
want to consider carefully whether the rates involved should be positive or negative. We know tables can
help us think about how our values change, but we saw today that equations can be particularly helpful in
answering rate-related questions. Let’s use all that we’ve just done to try a few more examples together
before you show what you know independently.
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WARM WELCOME
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Today we will interpret situations
involving rational numbers, including
positive and negative values, and use

rational numbers to represent and solve
problems.
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Which images might involve a positive rate?
Which might involve a negative rate?

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

Adriana has $25 in her savings account. She
deposits $14 every week and does not make any
withdrawals. How much money does she have
in her savings after 9 weeks?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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A hiker is climbing at an elevation of 50 feet.

he descends 6 feet per minute, what will the

hiker’s elevation be after 2 minutes? 10
minutes?

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

Let’s explore interpreting situations involving
rational numbers and using rational numbers to
represent and solve problems together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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Now it’s time to explore interpreting situations with
rational numbers and using rational numbers to
represent and solve problems on your own.
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Name: G7 U4 Lesson 12 - Let’s Try It

There are 225 gallons of gasoline in a tank at a gas station. The tank is being filled with a hose
from a gasoline truck at a constant rate of 25 gallons per minute.

1. Gasoline is being the tank.
a. added to
b. drained from

2. The hose is adding 25 gallons of water
a. every minute
b. one time

3. How much gasoline will be in the gas tank after the hose has been filling it for 1 minute? Use
an expression to show your thinking.

4. How much gasoline will be in the tank after 2 minutes? Use an equation to show your
thinking.

5. Write an equation that can be used to find how much gasoline, y, will be in the tank after x
minutes.

6. Use your equation to find how much gasoline will be in the tank after 12 minutes.

The gas tank is now full at 525 gallons, so the truck with the hose drives away. Customers
start buying gas, so the tank starts to lose gasoline at a rate of 5 gallons per minute.

7. Gasoline is being the tank.
a. addedto
b. drained from

8. How much gasoline will be in the tank after 1 minute? Write an equation.

9. How much gasoline will be in the tank after 2 minutes? Write an equation.
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10. Write an equation that can be used to find how much gasoline, g, will be in the tank after m
minutes.

11.Use your equation to find how much gasoline will be in the tank after 30 minutes.

Dejuan’s bank account has $305 in it. He spends $12 to buy lunch at work every day. If he
does not deposit or withdraw any more money, how much money will Dejuan have in his
account after 5 days?

12.How much will be in his account after 1 day? 5 days?

13. Write an equation to represent the amount of money in the bank account, m, after d days.

14.Use your equation to find how much money will be in the account after 10 days.

15.Use your equation to find how much money will be in the account after 30 days.

16.How much money will Dejuan need to deposit to bring his account balance back up to $0?

An aquarium starts with 20,000 liters of water in it. A pump can either fill the water at a
constant rate of 8 liters per minute, or it can drain the water at a rate of 8 liters per minute.

20,000 + 10 » -8 20,000 + 10+ 8

17.What does each expression represent in the context of the situation?

194



Name: G7 U4 Lesson 12 - Independent Work

1. Harrison wants to buy a fancy dog bed for his puppy. Harrison currently has $42 in his
bank account and earns an allowance of $25 per week. How much money will Harrison
have after 7 weeks?

Was the rate in this scenario positive or negative? How do you know?

2. Patrice has $68 in her account. She spends $4 every day on coffee. If she does not
make or spend any more money, how much will she have in her account after 19
weeks?

Was the rate in this scenario positive or negative? How do you know?
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3. A clogged bathroom sink contains 90 ounces of water. Luisa unclogs the drain and
water drains from the sink at a rate of 8 ounces per second. How many ounces are in
the sink after 6 seconds?

Was the rate in this scenario positive or negative? How do you know?

4. A bank charges $3.50 per month for a checking account. If Lucille’s account has $50,
and no money is deposited or withdrawn, how many months will it take until her bank
account is negative?
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G7 U4 Lesson 13

Solve equations that involve negative
numbers.
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G7 U4 Lesson 13 - Students will solve equations that involve negative numbers.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): You’ve been solving equations since 6th grade or
earlier. Today, we’re going to use everything we’ve been learning about working with positive and negative
numbers to help solve one-step equations that involve negative numbers. There are many ways to solve
one-step equations, but today we’ll lean into writing related facts to help arrive at a solution.

Before we dive into negative numbers, let’s refresh a bit by looking at equations with positive numbers.

Let’s Talk (Slide 3): As | named, there are many ways to think about solving equations. Take a few moments,
and see if you can determine what number could make each equation true. Possible Student Answers, Key
Points:

e | know x =4, because 9 + 4 is equal to 13.

e |knowy=11, because 18 -7 = 11.

e | know h =3, because 3 groups of 2 makes 6.

e | know k =4, because 5 x 4 is the same as 20.

Great thinking! There are many ways to solve equations. | want us to think about related facts for a
moment...

Let’s consider how related facts could help us think about each of the solutions here.
I’ll use 9 + x = 13 as my first example. | know in this equation, 13 is my total and x and
4 are my parts that compose the total. Rather than write 9 + x = 13, | can think of this
as the total minus the part | know is equal to the part | don’t know. | can write that as
13 - 9 = x. (write equation) Rewriting this as a related fact, helps confirm that x must
equal 4.

What about y + 7 = 18?7 Can you think of a related subtraction fact that could help us
prove that y = 11? Possible Student Answers, Key Points:

e | know y and 7 are the parts in this relationship, and 18 is the total. | can write
18 - 7 =y as a related fact.

(write equation) To help us solve this equation, we can use the related fact 18 - 7 = y.
We can see thaty = 11.

Related facts can also help us solve multiplication equations. We can think of a related
division fact that can help us arrive at a solution. Let’s think abouth ¢ 2 =6. | know h
groups of 2 is equal to 6. | can think of this as 6 divided by 2 is equal to something. (write
equation) So his equal to 3.

How can | use similar thinking to think about finding k? Possible Student Answers, Key
Points:

e | know 5 times something is equal to 20. So | can think of 20 divided by 5 to help
me find the unknown.

(write related fact) 20 divided by 5 equals k can help us arrive at our solution. 20 divided by 5 is equal to 4.

Related facts can be a helpful way to solve various one-step equations. Let’s see if that idea stays true when
we consider negative numbers.
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Let’s Think (Slide 4): Let’s start by solving two addition problems.

We’ll start by considering the solution to 5 plus x equals 3. In this example 5 and x are the
parts that make 3. | can rewrite this as a related number sentence. (write 3-5 =x) Now, all |
have to do is think about the value of 3 minus 5. What is the value of 3 - 5? How do you
know? Possible Student Answers, Key Points:
e 3 minus5is -2.
e | can think of this as 3 take away 5. | can also think of this as the difference between 3 and 5. Either
way, X = -2.

Let’s look at the next example. This equation says y plus -2 is equal to 8.5. Let’s start
by rewriting this as y - 2 = 8.5, since adding -2 is the same as subtracting positive 2.
(write equation) Based on this equation, we can still use a related fact to help us find the
value of y. In the rewritten equation, | know that y is the total and 2 and 8.5 are the
parts. So we can rewrite this as 8.5 + 2 = y. (rewrite equation) Based on our related
equation, we can add 8.5 and 2 to find the value of y. Take a moment, and let me know
the value of y when you’re ready. (10.5) Nice work. y =10.5

Let’s Think (Slide 5): Now we’ll use some similar thinking to consider two multiplication equations.

The first equation says %2 times an unknown number, m, equals -5. | know that | can
write a related division fact to represent this multiplication equation. If Y2 x m = -5, then |
know -5 divided by "2 is equal to m. (write related fact) To solve for the unknown, | can
divide -5 by %2. Thinking back to our last lesson, this might be easier to think about if we
use the multiplicative inverse. Dividing by 2 is the same as multiplying by the
multiplicative inverse of 2. What is -5 times 2? (-10) Correct. Negative 5 times positive
2 is equal to -10. Even though this original problem involved fractions, writing a related
fact was helpful in terms of arriving at a solution efficiently.

Let’s look at one more example. How could | use a related fact to think about this
equation? Possible Student Answers, Key Points:
e We can write a related division fact to represent this multiplication equation.
e |f -2 times a number equals -9, then | know -9 divided by -2 is equal to that
number.

(write -9 divided by -2 = n) This related fact can help us solve the original multiplication

equation. -9 divided by -2 aren’t necessarily friendly numbers. Even before we
consider solving, what do we know about a negative number divided by a negative number? (It will result in a
positive number) So -9 divided by -2 will be a positive value. We can think of 9 divided by 2 as 9 over 2, or
9/2 The solution to this equation is 9/2 or 4 > depending on whether you prefer a fraction greater than 1 or a
mixed number.

Writing related facts can be immensely helpful when solving one-step equations.
Let’s Try it (Slides 6 - 7): Now let’s use what we’ve practiced to solve more one-step equations involving
negative numbers. We’ve seen that writing related facts can help us arrive at an answer efficiently. We can

write subtraction facts to think about addition equations. We can write division facts to think about
multiplication equations. Let’s apply what we’ve been practicing on a few more examples together.
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Today we will solve equations that
involve negative numbers.
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What is each missing value? How do you
know?

9+x=13 he2=6

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

Solve each equation.

5+x=3 v+ (-2) =8.5

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

(2)m =-5 -9 = -2n

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

Let’s explore solving equations that involve negative
numbers together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Now it’s time to solve equations that involve negative
numbers on your own.

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: G7 U4 Lesson 13 - Let’s Try It

Find the additive inverse of each number.

1. -8
2. 11.9
3. Y
4. -8

Find the multiplicative inverse of each number.

Consider the equation x + 3 =9.

9. What is the value of x?

10. Write a related subtraction equation you could use to find x.

11.Rewrite the related subtraction equation using the additive inverse.

Consider the equation x + (-3) = 9.

12.Write a related subtraction equation you could use to find x.

13. Determine the value of x.
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Consider the equation 10 + m = 6.

14.Write a related subtraction equation you could use to find m. Determine the value of m.

Consider the equationy + (-6.4) = 13.4.

15. Write a related subtraction equation you could use to find y. Determine the value of y.

Now let’s think about multiplication. Consider the equation 3 ¢ w = 18.

16.What is the value of w?

17.Write a related division equation you could use to find w.

18. Rewrite the related division equation using the multiplicative inverse.

Consider the equation x ¢ (-2) = -14.

19. Write a related division equation you could use to find x.

20. Determine the value of x

Use the multiplicative inverse to rewrite and solve each equation.

+x = 30 ne(-3.6) = 5.4
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Name: G7 U4 Lesson 13 - Independent Work

1. Fill in the table to show the additive inverse and the multiplicative inverse of each

number.
9
-4/5
1.7
1/3

2. Rewrite each equation as a related subtraction equation. Then solve for x.

6+x=19 X+ (-7.5)=10.5
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3. Rewrite each equation as a related division equation. Then solve fory.

6ey=48 (-Ya)y =8

4. Gabriella was solving the equation below.

Explain her mistake, and include the correct solution in your response.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Ed@dation.
© 2023 CityBridge Education. All Rights Reserved.
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Write and solve equations to represent
situations that involve negative numbers.
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G7 U4 Lesson 14 - Students will write and solve equations to represent situations that involve negative
numbers.

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We’re almost at the end of our unit that’s been all
about rational number arithmetic. We’ve learned how to add, subtract, multiply, and divide with negative
values. We’ve learned how to use negative numbers in contexts like temperature, elevation, and money.
Today we’re going to keep pulling all these ideas we’ve been working with together to help us write and solve
equations to represent situations involving negative numbers. Let’s get started.

Let’s Talk (Slide 3): Here we see two equations without a context. To get us warmed up, think about how
you could solve the first equation. When you have an idea, share it. Possible Student Answers, Key Points:
e | can think about -9 plus what number would get me to positive 1 on a number line. | know it would
take 10 hops to getto 1, so a = 10.
e | could rewrite the problem as a related subtraction fact and solve for the unknown.

Let’s rewrite this addition equation as a related subtraction equation to help us solve.
(write as you narrate) | know -9 and a are my parts that total positive 1. | can rewrite
that as subtraction, starting with the total. 1 minus -9 is equal to a. Instead of minus
-9, which can be tricky to think about, I'll use the additive inverse and add +9. 1 +9 =
a,soa=10.

Now think about how you could solve the second equation. When you have an idea, share it. Possible
Student Answers, Key Points:

e | know -6 times -5 would equal +30, so ¢ must equal -5.

e | can rewrite as a related division fact to help me solve the multiplication equation.

_ Let’s again use a related fact to help us find the unknown value. Since the
?J O - - l:, -C equation involves multiplication, I'll use division to write the related fact. (write
as you narrate) | know +30 divided by -5 will equal c. That means ¢ must

_5 =C equal -5.

\ | could also use the multiplicative inverse to help me solve. The multiplicative
} O r-__ < —5 inverse of -6 is -%. -30 x -% is equal to 30/6. 30/6 is still equal to 5. Either way,
[g dividing by -6 or multiplying by -%, will help us arrive at the correct solution.

Let’s take this thinking and use it in contexts from the world around us.

Let’s Think (Slide 4): I'll read this problem once through, then | want you to summarize what the story is
about in your own words. (read problem) Possible Student Answers, Key Points:
e The story is about a hiker. She starts at an elevation of 0 feet and we want to know how long it will
take her to reach -72 feet.
e Raquel is descending 8 feet every minute from sea level, and we need to figure out how long it will
take her to arrive at an elevation of -72 feet.

There are many ways to solve this problem, but we’ll use an equation since that’s what
we’ve been working with a lot lately. | know from our previous work with rates, that |
can represent Raquel’s descent of 8 feet per minute as the expression -8m. I'll write
-8m = -72 to represent this problem. (write equation) Why do you think | used a
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negative value to help represent the rate and a negative value to help represent the total in the equation?
Possible Student Answers, Key Points:
e The -8m makes sense because she is climbing down. If she was climbing up, we might use +8m
instead.
e The -72 makes sense, because she ended up at 72 feet below sea level. If she ended up at 72 feet
above sea level, we would have used +72.

Let’s solve this equation to find how long it will take Raquel to reach an elevation
-72 feet. We can use a related fact to help us solve. I'll rewrite the multiplication
equation using division. | know -72 divided by -8 will equal m. (write equation)
What will m equal? (positive 9) The solution is +9. | know 72 divided by 8 is 9,
and a negative value divided by a negative value, results in a positive value.

We could have also used the multiplicative inverse to solve this, depending on what we prefer. What’s the
multiplicative inverse of -8? (-s) Instead of -72 divided by -8, | can multiply -72 by the multiplicative inverse.
-72 times - is equal to positive 72/8, or positive 9. Either solution pathway can help us arrive at our correct
answer.

What does a solution of 9 represent in the context of this problem? Go back to the original question, if that
helps. Possible Student Answers, Key Points:
e The question asked for how many minutes it will take Raquel to get to the elevation of 72 feet below
sea level. A solution of 9 means it takes her 9 minutes to travel that distance.

Excellent work. Let’s look at one more problem with a different context.

Let’s Think (Slide 5): Both of these questions we see will involve thinking about changes in Tina’s bank
account. Let’s start with part A. What is known? What is unknown? Possible Student Answers, Key Points:
e \We know her bank balance was lower on Monday and higher on Tuesday. Her balance started at -10
and increased up to +15.
e We don’t know how much it changed. The unknown is the change in her balance.

We can use an equation to represent this story. (write equation as you
-0 + X = IS narrate) You noticed that she started with a balance of -10 dollars. She
added some money, but we’re not sure how much. I'll use “+ x” to
represent that unknown amount. Once she added that money, her bank
account total was +15. I'll write = 15 in my equation to represent that. -10 plus x equals 15 is one way to
represent this situation using an equation. Let’s solve!

15 — (_ 10) = X I’ll rewrite this addition equation as a related subtraction equation. | can take the
total, 15, and take away the part | know, -10, and that will give me the other part.
|S +10 £295 I’ll write that as 15 minus -10 equals x. (write equation) Instead of subtracting -10,

which can be a little tricky to wrap my head around, I’ll add the additive inverse of
+10. 15+ 10 = x, so | know x = 25. What does a solution of 25 mean in the
context of this problem? Possible Student Answers, Key Points:
e The question was asking for the change in her balance. That means Tina deposited $25 to increase
her balance from Monday to Tuesday.

Nice work. We’ll keep thinking about Tina and her money as we look at part B. (read question) This problem
is a little different. In this case, we don’t know the starting amount. We know she deposited, or added, $15
into the account and ended up with a total of $10. We can use an equation to represent this relationship.
(write equation as you narrate) I'll use x to represent the unknown starting balance. I’ll write + 15 to represent

x +1S5 =10
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the amount she deposited into her account. Then | know the total equals 10 dollars, so | can write = 10. x +
15 = 10 represents the given story. How can we use a related equation to solve for x? Possible Student
Answers, Key Points:
e If x and 15 are the parts and 10 is the total, | can take the total and subtract a part | know to find the
other part.
e 10- 15 =xis arelated equation | can use.

| know 10 minus 15 is -5. | could also use the additive inverse and think 10 + (-15) is -5. In either case, my
solution is x = -5. What does a solution of -5 mean in the context of this story problem? Possible Student
Answers, Key Points:
e We were trying to find the unknown starting balance, so this means her balance was -5 to begin with.
That means she owed the bank 5 dollars before she deposited the 15 dollars.

We've just used equations to solve a variety of real-world problems involving negative numbers. Excellent
work!

Let’s Try it (Slides 6 - 7): We’ll tackle a few more collaboratively before you get a chance to try some on
your own. Like we’ve been doing, after reading a word problem, we’ll pause to think about what we know
and what is unknown. From there, we’ll use the information in the problem to write an equation, using a
variable for our unknown. Then, as we saw today, it can be helpful to solve equations by writing a related fact
and/or using the additive or multiplicative inverse to arrive at our solution. Throughout this, pay attention to
whether it makes more sense to represent values as positive or negative based on the story. Let’s give it a try.
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WARM WELCOME
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Today we will write and solve equations
to represent situations that involve
negative numbers.
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How can we solve each equation?

-9+a=1

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

Raquel begins hiking at sea level, and she
descends 8 feet every minute. How many
minutes will it take her to reach an elevation of
-72 feet?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Write and solve an equation to represent each
situation.

A) Tina’s bank balance on Monday was -$10. On Tuesday, her bank balance
was $15. How did her account balance change?

B) Tina deposited $15 into her bank account, and now her balance is $10.
What was her starting balance?

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

Let’s explore writing and solving equations to
represent situations that involve negative numbers
together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Now it’s time to write and solve equations to represent
situations that involve negative numbers on your own.

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: G7 U4 Lesson 14 - Let’s Try It

A submarine is at sea level. It descends toward the ocean floor at a rate of 35 yards per
minute. The submarine plans to cruise at a final elevation of -385 yards.

1. What is the submarine’s starting elevation?
2. The submarine’s elevation is
a. increasing

b. decreasing

3. Complete the equation below to represent the submarine’s descent. The m represents the
number of minutes.

oM =
rate final elevation

4. Rewrite the equation as a related division equation and solve.

5. Solve the equation another way. This time, use the multiplicative inverse of -35.

6. How many minutes will it take the submarine to reach an elevation of -385 yards?
Zaire starts her hike at an elevation of -150 feet. The trail ends at an elevation of 75 feet. She
wants to determine the change in elevation from the start of the trail to the end of the trail.

7. What is Zaire’s starting elevation?

8. What is Zaire’s ending elevation?

9. What is the unknown in this story?

10. Write an addition equation to represent the situation. Use d to represent the trail’s distance.
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11.Rewrite the equation as a related subtraction equation. Then solve.

12.What does your answer represent?
a. Zaire’s final elevation
b. The rate Zaire hiked
c. The distance Zaire hiked

Match each equation to the situation to an equation. Then solve.

13.The temperature was -4 degrees in the
morning, and it rose to 9 degrees by the
afternoon. What is the change in
temperature?

14.The temperature was 9 degrees in the
morning, and it fell to -4 degrees by the
afternoon. What is the change in
temperature?

15. A turtle dives down toward the ocean floor.
After 4 minutes, it was 20 meters below the
surface. At what rate was it diving?

16. A barracuda dives toward the ocean floor at a
rate of 4 meters per second. How long will it
take the barracuda to get from an elevation of
0 meters to an elevation of -20 meters?

-4x = -20

9+x=-4

-4 +x=9

4x = -20
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Name: G7 U4 Lesson 14 - Independent Work

1. The temperature has been dropping 4 degrees Fahrenheit every hour. If the current
temperature is -16 degrees, how many hours ago was the temperature at 0 degrees
Fahrenheit? Write and solve an equation. Explain what your variable represents.

2. Mr. Angel is rock climbing. He begins at sea level and climbs up 7 feet every minute.
How many minutes will it take Mr. Angel to reach an elevation of 140 feet?

a. Write an equation to represent the situation. Use x to represent the number of minutes.

b. Solve the equation.

c. Write an answer sentence explaining what your solution means in the context of the
problem.
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3. Afalcon is soaring at an elevation of 300 feet. It descends to an elevation of -25 feet.
What is the falcon’s change in elevation? Write and solve an equation to solve the
problem. Include an answer sentence to explain what your solution means in the context of
the problem.

4. Match each equation to the situation to an equation. Then solve.

An octopus dives at a rate of 5 feet per second. -5n =-30
How long will it take for the octopus to get from
the surface to an elevation of -30 feet?

A squid dives toward the ocean floor, starting at -12+ k=1
sea level. After 5 minutes, the squid is 30

meters below sea level. At what rate was the

squid diving?

The temperature was -12 degrees and rose to 1 1+k=-12
degree. What was the change in temperature?

The temperature was 1 degree and fell to -12 5n =-30
degrees. What was the change in temperature?
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G7 U4 Lesson 15

Use positive and negative numbers to
represent directed change.
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G7 U4 Lesson 15 - Students will use positive and negative numbers to represent directed change.
NOTE: It is appropriate to have students use a calculator for the computation in this lesson.
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): I’'m excited to work with you today, because this
will be our final lesson in our unit about rational numbers. What are some things that stand out to you about
what we’ve learned so far? Possible Student Answers, Key Points:
e \We can represent temperature, elevation, money and other contexts using signed numbers.
e We can add and subtract signed numbers by using a number line.
e A negative number multiplied or divided by a negative number is positive. A negative number
multiplied or divided by a positive humber is negative.

We’ve learned so much! Today we’ll tie everything we’ve been doing together with a few problems with
varied contexts.

Let’s Talk (Slide 3): Before we jump into solving problems, I’'m curious. What do you already know or
understand about stocks or the stock market? If you’re unsure, can you use the image or the table to make
some educated guesses? Possible Student Answers, Key Points:

e [I've heard of the stock market on the news. | know stock prices go up and down.

e I’m not sure what stocks are. | think based on the pictures they involve money.

e People buy stocks in companies and they can earn money from them.

A stock is just a piece of a company that somebody can buy. When you buy stocks you own a small portion
of the business. The price of the stock goes up and down depending on how the business is doing. People
who own stocks are called shareholders, and many shareholders like to keep an eye on stock prices to see
how their investment in the company is doing.

If you look at the table, you can see some information about a particular stock price. What do you notice
from the table? Possible Student Answers, Key Points:

e | notice the stock is for Apple, the tech company.

e | notice the stock price increased from Day 1 to Day 2.

e | notice the table shows the change in price as a dollar amount and as a percent.

Some of our problems today will involve stock prices. You don’t need to be a stock expert to solve the
problems, and | can help answer questions you might have as we go. Let’s look at our first problems.

Let’s Think (Slide 4): For this problem, we’ll work to complete the table before answering two questions
about the information in the table. Review the table for a moment, and tell me what you notice and wonder
before we start doing any math. Possible Student Answers, Key Points:

e | notice the Apple information from the last slide. | also see Dell and Google.

e | notice Google shows a negative change, which makes me think their stock price went down.

e | notice the Dell stock price went down a dollar.

Let’s start by finding the Day 1 price of the Google stock. | notice based on the
other columns that the price of the stock decreased. The negative change in
value makes that clear. That means the stock was higher, and it dropped a bit.
(write equation) | can write the equation ? - 2.5 = 114.29 to represent that | don’t
know the starting price, but | know it dropped 2.5 dollars and ended up costing
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$114.29. To solve the subtraction equation, | can write a related addition equation. I'll rewrite the equation as
114.29 + 2.5 = ? (write related equation)

Take a moment to add these two numbers. If you use vertical form, make sure to carefully line up each place
value. Let me know when you find the unknown starting value. ($116.79) The Day 1 price of the Google
stock was $116.79. (fill the price in the blank on the chart)

What’s left to figure out in the chart? (We need to find the change in price for the
Dell stock.) Let’s find the change in price for the Dell stock by subtracting. (write
equation) What is 78.15 minus 77.15? (1) Since the price decreased 1 dollar, I'll
note that the change in dollar value was -1, and I'll fill that in the chart. (write -7 in
the corresponding blank on the chart)

The last thing we need to determine is the percent change. We know the
dollar value change was -1, so we need to determine what percent of the
original price 1 represents. In other words I’'m trying to think “1 is what
percent of 78.15”? (write that question out as shown) We can write a
matching equation by writing 1 = x ® 78.15, where x is the unknown
percent. (write equations with arrows to show the corresponding parts of
the question and the equation)

We can write a related division equation to help us find the unknown in this multiplication equation. What
related division equation can help us? How do you know? Possible Student Answers, Key Points:
e Instead of 1 =x @ 78.15, | can write 1 = 78.15 = x.
‘ =7 3 A S =¥ e | can think of 1 as the total product of x and 78.15. | can divide the
total by the factor | know to find the unknown factor.

(write related division equation) When | divide 1 by 78.15, my calculator shows a long
decimal number. We can think of x as being about 0.0128 if | round to the ten
thousandths place. That’s our percent change in decimal form. To think about this as a
percent, | can multiply the decimal by 100 or think about each digit shifting two place
values left. The price changed about 1.28%. I'll write -1.28% in the box on the chart,
since | know the percent represents a decrease and not an increase.

The table is complete. Let’s wrap up this section by
answering the two questions. Both questions ask
about magnitude, which we’ve seen before.
Magnitude is simply the distance a value is from 0,
regardless if whether the value is positive or
negative. (highlight all three values representing the
change in dollars) Which company’s change in
value has the greatest magnitude? How do you
know? Possible Student Answers, Key Points:

e Apple has the greatest change in value, because 6.25 is farther from 0 than -2.5 and -1. Their value

changed the most.

Apple’s change in value is the greatest, because their stock price changed the most. 6.25 is the farthest value
away from O of the three values.

(highlight all three values representing the percent change) Which company’s percent change shows the
smallest magnitude? How do you know? Possible Student Answers, Key Points:
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e Dell’s percent change is the smallest. -1.28 is closest to 0 compared to the other values.

Dell’s percent change has the smallest magnitude, because it’s closer to 0 than the other percent change
values. In other words, Dell’s stock price changed the least.

We’re becoming stock market experts! We just solved multiple problems involving the stock price of three
major tech corporations.

Let’s Think (Slide 5): (read the problem aloud) We have some information about a stock price that we can
now use to respond to a few prompts. The first question wants us to find the new price of a stock. We know
the stock increased 2.4% from $107.75. That means the price will be 100% of $107.75 plus 2.4% more. |
can think of the new price as being 100% + 2.4%, or 102.4%. How can | write 102.4% as a decimal, so that |
can work with it in an equation? Possible Student Answers, Key Points:

e | can divide 102.4 by 100 to get 1.024.

e To convert a percent into a decimal, | can shift every digit two place values to the right.

If I want to find 102.4% of $107.75, | can multiply 107.75 by 1.024, which
is the decimal equivalent to 102.4%. (write equation) If | plug that into my
calculator, | get a new stock price of about $110.34. | did a little rounding
to the nearest penny, just to make my answer look like a typical dollar
amount.

We just thought of an increase of 2.4% as 100% plus 2.4%. From there,
we were able to use a decimal equivalent and multiplication to arrive at a stock price that was 2.4% more
than the original.

? Part B wants us to find the total cost of 96 shares of the new stock price.
I | O . 3"‘ X q b - . Assuming we have access to a calculator, how could | find the total cost of
96 shares? (write and solve equation as student shares, supporting as
ﬂ I O .5:' 2 laL_\ needed) Possible Student Answers, Key Points:
) . e | can multiply 110.34 by 96, since I’'m buying 96 shares at that same
share price. The product comes out to be 10592.64, which is $10,592.64.

If we multiply the cost of 1 new share, $110.34, by 96, we end up with a grand total of $10,592.64.

The last question wants us to consider a stock that decreases in value by
1.5%. So, the new stock won’t be 100% of the price of the old stock. It will
be 1.5% less. What is 1.5% less than 100%? (98.5%) The new stock price
will be 98.5% of the old stock price. Let’s use an equation to figure out the
new stock price. What decimal value is equivalent to 98.5%7? (0.985) Ill
multiply the old price of the stock, $86.54, by the decimal equivalent of
98.5%. (write equation) If | use my calculator to compute, | see 85.2419.
Why might that be an unusual answer? How can | make it better fit the context of this problem? Possible
Student Answers, Key Points:
e |t’s unusual because money is only represented to the hundredths place, since the hundredths digit
represents pennies.
e You can just round the answer to the nearest hundredth. A more reasonable answer would be $85.24.

We used our understanding of signed numbers along with our understanding of percents and decimal
equivalents to respond to a variety of stock-related questions. Great work!
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Let’s Try it (Slides 6 - 7): Now let’s try solving problems representing positive and negative change together.
Later you’re get a chance to try some on your own. Not every problem we see today will be about stocks, so
we’ll want to read the problem carefully to think about whether the change involved is best represented by a
positive or a negative value. We’ll also be dealing with percents in some problems, so we’ll want to make
sure we’re careful when converting from decimal values to percents or vice versa. Let’s try a few more out as
we bring this unit to a close.
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WARM WELCOME
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Today we will use positive and negative
numbers to represent directed change.
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What do you know about stocks
and the stock market?
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Complete the table.

A) Which company’s change in value has the greatest magnitude?

B) Which company’s percent change has the smallest magnitude?
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A company'’s old stock price was $107.75. The
stock price increased +2.4%.

A) What is the new price of the stock?

B) What is the value of 96 shares at the new price?

C) Another company’s old stock price was $86.54. The company experienced a -1.5%
change in stock price. What is the new stock price?

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

Let’s explore using positive and negative numbers to
represent directed change together.

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

Education. All Rights Reserved.
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Now it’s time to use negative numbers to represent
directed change on your own.

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: G7 U4 Lesson 15 - Let’s Try It

Hana noticed that the price of groceries at

her local store was fluctuating, so she GROCERY ITEM OLD PRICE  NEw PRICE

started to keep track of the changes in Box of cereal $3.50 $3.60
price of items she buys regularly. Pinealopre $1.98 $1.48
Shredded cheese $2.06 $2.99

1. Which items increased in price? Which items decreased in price?

2. Find each item’s change in price. Represent the change in price using a positive or a negative

value.

3. Which item’s change in dollars had the largest magnitude? How do you know?

4. Which item’s change in dollars had the smallest magnitude? How do you know?

5. Find the percent change in price for each item. Represent the percent change in price using a
positive or negative sign.

6. Which item’s change in percentage had the largest magnitude? Smallest magnitude?
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Four friends tracked how far they could throw a paper airplane. Each person threw their
paper airplane twice. Some of their information is shown in the table below.

7. Whose distances increased? How do you know?

8. Whose distances decreased? How do you know?

9. Write and solve an equation to find Benjamin’s second throw. Start by thinking about how to
write 10% as a decimal.

10. Write and solve an equation to find Edwards’s second throw. Start by thinking about how to
write 20.5% as a decimal.

11.Write and solve an equation to find Bella and Julio’s percent change. Include a + or - symbol
to note whether each change was positive or negative.
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Name: G7 U4 Lesson 15 - Independent Work

1. Use the table to answer the questions below.

Company Old price New price Price change
Health Food $15.16 $16.25
Company
Clothing Company $82.21 $80.15
Toy Company $25.90 +2%
Social Media $105 -9.5%
Company

a. Fill in the missing values. Show your work in the space below.

b. Which stock’s price change has the largest magnitude? Which stock’s price change has the
smallest magnitude?

c. Based on the new price of each, which has a greater value?

15 shares of the Health Food Company 3 shares of the Clothing Company
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2. The stock price for three companies is shown in the first table below. The second table
shows the change in stock price for each of the three companies after three months.

a. Caitlyn said the Solar Power Company’s price change has the greatest magnitude, since it is
the only stock price that increased. Do you agree or disagree? Explain.

b. Determine each company’s stock price after three months.

c. Determine the percent change for each company’s stock.
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