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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 U1 Lesson 1 - Students will differentiate between scaled and non-scaled copies of a figure
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today is our first lesson in our unit that’s all about
scale drawings. A scale drawing is a two-dimensional representation of an actual object or place. Scale
drawings and scale models are all around us. We see them when we look at maps or at blueprints of
buildings. Model-builders, video game designers, and artists often use scale drawings to help recreate figures
in different sizes. The applications for scale drawings are seemingly limitless, so I’m excited to start exploring
this concept with you. Let’s jump in!

Let’s Talk (Slide 3): Take a look at the original image of the kitten. Now, look at the other images. What do
you notice about the images? Possible Student Answers, Key Points:
e | notice the first one is a smaller version of the original and the second one is a larger version of the
original.
e | notice the third one is kind of slanted and skinny. | notice the fourth one is kind of flattened.

Each image is a different version of the original, but only two are what we would call scaled copies. A scaled
copy is when an image is changed in a way where each part of the images is a certain number of times bigger
or smaller than the original. A scaled copy is never stretched or distorted. Based on what | shared, which of
these images could we consider scaled copies of the original? How do you know? Possible Student
Answers, Key Points:
e | think the first two could be considered scaled copies. They look like the same kitten in the original,
just a little bigger or a little smaller.
e The other two images distort the kitten so it doesn’t look similar. It’s stretched or pulled or squished in
a way that doesn’t match the original.

The first two images are scaled copies of the original. A scaled copy can be larger or smaller than an original,
but never stretched out or distorted like the other two images appear.

Let’s Think (Slide 4): Take a second to look at the original rectangle here. What do you notice about the
original rectangle? Possible Student Answers, Key Points:

e | notice it’s small and narrow.

e | notice it has a length of 3 units and a width of 1 unit. | notice the area is 3 square units.

One of the two other rectangles can be considered a scaled copy of the original rectangle. We’re going to try
to see if we can determine which rectangle is a scaled copy just by looking at the original. I'll also show you a
way to mathematically prove whether something is a scaled copy of an original.

Let’s just think visually for a second. You already told me some attributes you noticed for the original
rectangle. Based on those attributes do you think it’s more likely that the purple rectangle or the pink
rectangle is a scaled copy of the original? Possible Student Answers, Key Points:
e | think the first/purple rectangle is a scaled copy. It’s still narrow and tall like the original.
e | don’t think the second/pink rectangle is a scaled copy. It’s not narrow like the original. It’s more
square-shaped.

The purple rectangle is a scaled copy of the original. We can tell this visually because, even though the
rectangle is bigger than the original, it still maintains the general shape of the original. The pink rectangle is a
square, which isn’t the same shape as the original.



If we want to take a more precise, mathematical approach to determining whether something is a scaled
copy, we can draw our attention to the side lengths. The side lengths in a scaled copy are related to the
corresponding side lengths in the original in a consistent way.

Let’s start by looking at each shorter side length. What is the short side length of
the original rectangle? (1 unit) What is the short side length of the scaled copy?
(4 units) (highlight the corresponding lengths and label them with the
measurements, drawing an arrow from the original to the scaled copy) The original
side length is 1 and the corresponding side length in the scaled copy is 4.

Let’s look at the longer side length. What is the long side length of the original
rectangle? (3 units) What is the long side length of the scaled copy? (12 units)
(highlight the corresponding lengths and label them with the measurements,
drawing an arrow from the original to the scaled copy) The original side length is 3
and the corresponding side length in the scaled copy is 12.

What do you notice about the measurements of each pair of corresponding side
lengths? Possible Student Answers, Key Points:

e |know1x4=4andlknow 3 x4 =12. Each one can be multiplied by 4 to
find the scaled copy.

e | know each side length of the scaled copy is 4 times as long as the
corresponding side of the original.

The side lengths of the original and the scaled copy are related in a consistent way. Each side length in the
scaled copy is 4 times as long as the corresponding side length in the original.

We already said the pink rectangle did not look like a scaled copy,
because the shape was different. We can prove that by looking at the
corresponding side lengths. (label and highlight corresponding side
lengths as shown) The top side length of the scaled copy is three
times as long as the corresponding side length of the original figure.
The left side length of the scaled copy is one times as long as the
corresponding side length of the original. Since the side lengths are
not related in a consistent way, we know for certain that the pink
rectangle cannot be a scaled copy of the original.

We can visually check to see if an image is a scaled copy of an original figure, and we also saw how we can
look at how corresponding sides are related to determine if an image is a scaled copy of the original figure.
Both strategies can work, but I'll caution you that just going off of visuals can sometimes be misleading. Let’s
look at one more.

Let’s Think (Slide 5): This problem wants us to determine whether the second polygon is a scaled copy of
the original polygon. Visually, does the second figure appear to be a scaled copy? Possible Student
Answers, Key Points:

e [t looks like it’s the same shape, but just a little smaller. | think it could be a scaled copy.

e [t’s hard to tell for sure. This polygon has more sides than the last example we saw, so I’'m not sure.



The second image appears to be similar in shape to the original
image, but it can be hard to tell just by looking. Let’s look at
corresponding sides to see. I’ll highlight each corresponding
side. (highlight each corresponding side systematically)

Let’s look at the length of each corresponding side in the
original compared to the potential scaled copy. (list sides as
shown, color-coding as possible to match the visual, then draw
an arrow between corresponding sides) Are the side lengths
related in a consistent way? What do you notice? Possible
Student Answers, Key Points:

e | think they are related in a consistent way. Each
measurement on the scaled copy is half of the original
measurement.

e | can divide the original side length by 2 each time, and
the result will be the length of the other polygon.

(write x 72 between the corresponding sides) Excellent! By looking at how the corresponding sides are
related, we can see that the second polygon is a scaled copy of the first polygon. Each side length of the
scaled copy is half the length of the original. We can multiply each original length by Y2, and the result will be
the corresponding length in the other polygon.

Let’s Try it (Slides 6 - 7): Now let’s work on a few more examples together before you get a chance to
practice on your own. Sometimes we can visually tell if an image is a scaled copy, because the copy is the
same shape; the copy isn’t distorted or stretched or squished in any way. We also saw how we can look
more precisely at corresponding sides. If all corresponding sides are related in a similar way, then we can be
certain that an image is a scaled copy. Let’s keep these ideas in mind as we look at our next few examples.
Let’s go for it!



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 differentiate between
scaled and non-scaled copies of a
figure.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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What do you notice about the
images shown here?

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

Which rectangle is a scaled copy of the original?

Explain how you know visually.

Explain how you know using numbers.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 1



Is the blue polygon a scaled image of the
original?

ORIGINAL

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

Let’s explore differentiating between scaled and
non-scaled copies of a figure together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 12



Now it’s time to differentiate between scaled and
non-scaled copies of a figure 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 U1 Lesson 1 - Let’s Try It

Look at the original image of the
hamster.

1. Circle the image that looks most
like the original.

2. When an image gets larger or smaller, and nothing else about the image changes, we call it a

Look at the original image of the rectangle.

3. Circle the rectangle that is a scaled copy of the
original.

4. Explain how you know just by looking.

5. Label the length of each short side on the original and the scaled copy. How are they related?

6. Label the length of each long side on the original and the scaled copy. How are they related?

14



Look at the original rectangle.

7. Label the side lengths of the original rectangle.

8. Label the side lengths of Rectangle A and Rectangle B.

9. Which rectangle is a scaled copy of the original?
a. Rectangle A
b. Rectangle B

10.How do you know?

Look at the original rectangles below. The top rectangle is the original.
11.Circle the rectangle that is a
scaled copy of the original.

12.Why did you not circle the
other rectangle?

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



Name: G7 U1 Lesson 1 - Independent Work

1. Select all the rectangles that are scaled copies of the original rectangle.

e.

2. Circle each turtle that is a scaled copy of the original turtle.
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3. Maria and Zeke tried to draw scaled copies of the original rectangle below.

Maria’s rectangle had a length of 10 cm and a width of 4 cm.
Zeke’s rectangle had a length of 40 cm and a width of 16 cm.

Which statement below is true?
a. Both students are incorrect.
b. Maria is correct. Zeke is incorrect.
c. Zeke is correct. Maria is incorrect.
d. Both students are correct.

4. Daniel said that both of the figures below are scaled copies of the original figure. He said
they are both L-shaped and enlarged. Do you agree or disagree? Explain.

a7
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G7 U1 Lesson 2 - Students will identify corresponding parts and determine the scale factor between
two figures

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we started to think about
scaled copies. We saw images that were scaled copies of an original and some that were not. What makes
an image of scaled copy of an original? What makes an image NOT a scaled copy of an original? Possible
Student Answers, Key Points:

e Animage is a scaled copy if it’s the same shape, just bigger or smaller.

e Animage is not a scaled copy if it is distorted in any way, like if it’s widened or stretched out.

When we saw sets of images, we were able to tell if a figure was a scaled copy just by looking. In other
cases, it helped to look at corresponding sides. Today, we’ll continue thinking about scaled figures and how
we can use the mathematical relationship between corresponding sides to help us think precisely about
scaled copies.

Let’s Talk (Slide 3): Take a look at the figures shown here. What do you notice about the figures? What do
you wonder? Possible Student Answers, Key Points:
e | notice they are trapezoids. | notice the corresponding sides are color-coded. | notice there are
different letters at each vertex. | notice the second one is smaller and rotated a little bit.
e | wonder what the side lengths are. | wonder if the second one is actually a scaled copy or not.

The second trapezoid appears to be a scaled copy of the original trapezoid, just a bit smaller and turned at an
angle. It appears as though all corresponding sides are related to each other in a consistent way. It would be
helpful to have numbers labeling the side lengths so we can be sure that each side of the original can be
multiplied by a consistent factor that results in the corresponding side length. This consistent factor relating
corresponding sides is called the scale factor. Let’s look at a few problems dealing with scale factor together.

Let’s Think (Slide 4): The two trapezoids shown here are related. Trapezoid EFGH is the original. Trapezoid
JKLM is the scaled copy. The problem wants us to list corresponding sides and angles, and then determine
the scale factor.

Let’s start by looking at corresponding angles. | see Angle E and Angle J are
corresponding, because they both are at the same position within their
corresponding figure. (highlight each angle and mark the angles with an arc
se you name them) Angle K and F are also corresponding. What other
corresponding angles do you see? (Angles H and M as well as angles G and
L) | notice that each pair of corresponding angles are the same size. For
example, Angle E is an obtuse angle that appears to be a little more than 90
degrees. It’s corresponding angle, Angle J, is also an obtuse angle that
appears to be a little more than 90 degrees. Angles in scaled copies should
have the same measurement as their corresponding angles.

Now, let’s look at corresponding sides. (make a t-chart with corresponding sides,
highlighting the sides on the figure if that is helpful) Which sides are corresponding, and
how do you know? Possible Student Answers, Key Points:

e 5 and 10 are corresponding measurements, since they’re both the tops of the
trapezoids. 8 and 16 are corresponding, since they’re both the bottoms of the figures.
Each 7 corresponds with a side length of 14 in the scaled copy.
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What do you notice about each pair of corresponding sides? Possible Student
Answers, Key Points:
e Each side of JKLM is two times the length of the corresponding side in EFGH.
e |noticeapattern. 5x2=10,7x2=14,8x2=16,and 7 x 2 = 14.

(draw arrows between each corresponding side and write x2 next to the table) We
can multiply each side length on the original trapezoid to get the corresponding side
length on the scaled copy. Since we can multiply each side by 2, we can say that the
scale factor used to make the scaled copy is 2. The scale factor is 2. | think you’re
ready for another example.

Let’s Think (Slide 5): This problem shows two rectangles. It says the rectangle STUV is the original, which
means that LMNO is a scaled copy. Let’s work to determine the scale factor used to create rectangle LMNO.

Let’s start by thinking about the angles for a moment. We know the
corresponding angles in scaled copies should be equivalent to the angles in
the original figure. Do we see that in these figures? How do you know?
Possible Student Answers, Key Points:

e Yes, all of the angles are 90 degrees.

e Yes, since both shapes are rectangles, | know every angle is a right
angle. All the corresponding angles are equivalent.

(mark each angle with a box signifying a right angle) Since each angle in a
rectangle is 90 degrees, we know all the corresponding angles are congruent.

Let’s move on to thinking about corresponding sides. Which sides are corresponding? (highlight and
color-code as student shares) (SV and TU correspond with LO and MN while ST and VU correspond with LM

and ON)

I’ll make a t-chart so we can think about how the corresponding sides are
related. I’ll add a column to the right, so we can think about the scale factor
that this question asks about. (sketch a chart as shown and fill in the
corresponding sides) What do you notice about the corresponding sides in our
chart? Possible Student Answers, Key Points:

e There are two pairs of corresponding sides that measure 15 and 5, and
two pairs of corresponding sides that measure 6 and 2.

e | notice the sides in LMNO are shorter than their corresponding side in
STUV.

e | notice that each length in STUV is three times as long as the
corresponding length in LMNO.

Each side of STUV is 3 times larger than its corresponding side in LMNO. The factor we can multiply lengths
from STUV by to get their corresponding lengths in LMNO is Y. (fill in 5 in the last column as you narrate) 15
times Y5is 5. 15times Y5is 5. 6times ¥5is 2. 6times ¥53is 2. The scale factor used to create LMNO was 5.

Let’s Try it (Slides 6 - 7): We’ll try a few more together before you practice independently. We saw today
that corresponding angles in scale copies are identical or congruent. We also noticed that we can find the
scale factor by identifying corresponding sides, often using a table, and thinking about how they are
mathematically related. The number we can multiply a given length in an original figure to produce the
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corresponding length in the scaled copy is called the scale factor. Let’s work together to identify
corresponding parts and determine the scale factor between two figures.
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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 identify corresponding
parts and determine the scale factor
between two figures.

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

Education. All Rights Reserved. 26



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.

Trapezoid EFGH is the original. List the
corresponding sides and angles. What is the
scale factor?

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



Rectangle STUV is the original. What is the
scale factor?

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

Let’s explore identifying corresponding parts
and determining the scale factor between two
figures together.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved. 28



Now it’s time to identify corresponding parts and
determine the scale factor between two figures
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 U1 Lesson 2 - Let’s Try It

The first triangle below is the original triangle.

1. How do you know the second triangle is a scaled
copy of the first triangle?

2. Complete the table to show the corresponding side lengths.

3. Complete the table to show the corresponding angles.

4. Each corresponding side of the scaled copy is times as long as the corresponding
side of the original figure.

5. What is the scale factor?
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Rectangle A is the original rectangle. Rectangle B is a scaled copy.

N N 6. Complete the table with the corresponding side lengths
£ - cm
of the scaled copy.
O cm
B 8 cm
24 em

7. The scale factor is...
a. greater than 1.
b. less than 1.

8. What is the scale factor? How do you know?

Polygon P is the original polygon. Polygon Q is the scaled copy.
9. The scale factor is...
a. greater than 1.

b. less than 1.

10.What is the scale factor? How do you know?

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



Name: G7 U1 Lesson 2 - Independent Work

1. Complete each table based on the original triangle and the scaled copy.

ORIGINAL SCALED ANGLES IN THE | CORRESPONDING
TRIANGLE copPy ORIGINAL ANGLES IN THE

2 TRIANGLE SCALED CoPY
LXYZ

3
LYZX

3
LZXY

2. Complete the table with the corresponding side lengths. Then fill in the column to show
the scale factor based on the corresponding side lengths.
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3. Complete the table. What is the scale factor from the original trapezoid to the scaled
copy?

4. Jebbrel says the scale factor from the original polygon to the scaled copy is 3. Curtis
says the scale factor from the original polygon to the scaled copy is 5. Who is correct?
Explain how you know.
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G7 U1 Lesson 3 - Students will draw a scaled copy of a given figure using a given scale factor
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we’ll continue working with scale drawings.
Our goal today will be to identify or draw scaled copies of a figure based on a given scale factor. As we saw
previously, a scale factor is a number that we can multiply the dimensions of an original figure by that results
in a scaled copy of the original figure. Let’s dive in!

Let’s Talk (Slide 3): Here we have a square. The side lengths of the square are all 3 units, or 3 centimeters in
this case. What do you notice or wonder about the thought bubbles? Possible Student Answers, Key Points:
e | notice one is thinking about a scale factor of 3 which is a whole number. | notice the other is
thinking of a scale factor of ¥s which is a fraction. | notice 3 and s are multiplicative inverses.
e | wonder what the scaled copies will look like.

What would happen if we took this pink square and made a scale copy using a scale factor of 3? Possible
Student Answers, Key Points:

e The scale copy of the square would be bigger than the original.

e The side lengths would be 9cm.

If we used a scale factor of 3, each side length of the original would be
multiplied by a factor of 3. The resulting scaled copy would be a square that
measures 9 centimeters on each side. (sketch and label square representing
the scaled copy) The length would be 9, since 3 times 3 equals 9. The width
would also be 9, since 3 times 3 equals 9. (draw arrows and “x 3” to
connect each corresponding side)

What about a scale factor of ¥5? What would be the same? What would be different? Possible Student
Answers, Key Points:

e We would still end up with a scaled copy of the square, it would just be smaller.

e The side lengths would be 1 centimeter.

If we used a scale factor of ¥s to make a scale copy, we would need to multiply
each side by 3. | know 3 times s is equal to 1, so each side length of the new
square would be 1 centimeter long. (sketch new square, including arrows showing
the scale factor)

The size of the resulting scaled copy depends on the scale factor being used. We
can see here that multiplying the dimensions of the square by a factor of 3 resulted
in a larger scaled copy. Multiplying the dimensions by ¥ resulted in a smaller
scaled copy. We’ll explore this more in future lessons, but keep it in the back of
your mind as we work through today’s examples.

Let’s Think (Slide 4): This problem wants us to create two different scaled drawings of the same original
rectangle. What are the two scale factors the problem wants us to consider? How do you think each scale
factor will impact the scaled copies we draw? Possible Student Answers, Key Points:
e They want us to think about a scale factor of 2 and 7.
e The scale factor of 2 will require us to make a bigger rectangle, multiplying each side of the original by
2. | think the scale of %2 will result in a smaller scaled copy, since we’ll be multiplying by a fraction.

39



Let’s see if what you described is true. Let’s begin by thinking
about a scale factor of 2. A scale factor of 2 means we must
multiply each dimension of the original rectangle by 2. What will
the dimensions of the scaled copy be? (8 units and 12 units)
(write 4 x 2 = 8 and 6 x 2 = 12 as student shares)

When we multiply the length and width each by 2, we end up with a scaled copy
with a length of 12 and a width of 8. Let’s sketch that on the grid here. (sketch
and label a rectangle measuring 12 units by 8 units leaving enough room along the
bottom of the grid to draw the next scaled copy)

We just drew a scaled copy of the original rectangle by multiplying each dimension by the scale factor, then
using the grid to draw the new figure. Let’s do the same work with the second scale factor of 2.

How can | find the dimensions of a scaled copy using a scale
factor of 12? Possible Student Answers, Key Points:

e You can multiply each dimension by the scale factor of
Ya.

e | know 4 times Y2 is 4/2 or 2. | know 6 times ¥z is 6/2
or 3.

(write 4 x 72 = 2 and 6 x 72 = 3 as student shares) | notice these dimensions are

smaller than the original rectangle’s dimensions. That makes sense, since we

multiplied each dimension by V2 This scaled copy will have a length of 3 and a

width of 2. Let’s draw that on the grid. (sketch a 2 x 3 rectangle underneath
the previous scaled copy) We have two different scaled copies of the same rectangle. As we can see, the
scale factor being used impacts the size of the scaled copy. The shape, of course, stays the same.

Let’s consider one more example that asks us to think about scale factor in a slightly different way.

Let’s Think (Slide 5): Instead of having us draw a new scaled copy, this problem wants us to determine
which of the three triangles shown here could be scaled copies of the original triangle at the top. We know a
scaled copy is a figure whose corresponding sides have a consistent relationship with the original figure.
Let’s see if we can find a consistent scale factor that could result in each scaled copy. If we can find a
consistent scale factor, the figure is a scaled copy. If we can’t find a consistent scale factor, then the figure is
not a scaled copy.

Look at the first potential scaled copy, then look at the original triangle. Which sides are corresponding
sides? (12 and 6,5 and 2 2, and 13 and 6 ¥2) | want to think about what factor each original side can be
multiplied by to result in the dimensions of the scaled copy.

(write 12x ___=6,5x =2 %,and 13 x =6 2) | can think about what
number | multiply 12 by to end up with 6. | know 12 x %2 = 6, because half of 12 is
6. (write 72 in blank) 12 times a scale factor of %2 results in a scaled side equal to
6 units.

| know 5 times %2 results in 2 %2. 5 times 2 is 5/2, which is equal to 2 V2. (fill in 72)
What about 13?7 13 times what results in 6 ¥2? (Y2) (fill in ¥2) Since each side
length can be multiplied by a scale factor of %2 and result in the side length of the
scaled copy, | know the first triangle IS a scaled copy of the original.
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Let’s use similar thinking to consider the second triangle. (point to sides as you
name them) | know 12 corresponds with 24. | know 5 corresponds with 10. |
know 13 corresponds with 26. Is this a scaled copy of the original? How do you
know? Possible Student Answers, Key Points:

e |tis a scaled copy of the original. The scale factor is 2.

e 12x2=24,5x2=10,and 13 x 2 = 26. | can multiply each side of the
original figure by 2.

(write equations as shown) We can multiply each side of the original triangle by 2
and we will end up with the side lengths of this second triangle. This second
triangle must be a scaled copy. The scale factor used to make it is 2.

Let’s use the same thinking to see if this last triangle is a scaled copy. (write each
equation and point to the named sides as you narrate)

I know 12 x 2 =24. | know 5x 3 =15. I know 13 x 3 = 9. Is this triangle a scaled
copy of the original? How do you know? Possible Student Answers, Key Points:
e [tis not a scaled copy.
e We can use multiplication to find the corresponding side lengths, but one
side needs to be multiplied by 2 and the other sides need to be multiplied by 3.
It’s not a consistent relationship.

The relationship between the sides of the original triangle and the sides of the copy are not consistent. There
is not one consistent scale factor we can use to find the resulting side lengths. Therefore, this third triangle
cannot be a scaled copy of the original. The scale factor being used must be the same throughout the entire
figure.

Let’s Try it (Slides 6 - 7): Let’s try out a few more problems before you show what you know independently.
Today we’ll use a scale factor to multiply dimensions of an original figure and consider how to draw or identify
the resulting scaled copy. Depending on the number we use as the scale factor, we can end up with different
scaled copies. We also saw today that is important to multiply each dimension or side by the same scale
factor, otherwise the resulting figure cannot be considered a true scaled copy. We’'ll keep all this in mind as
we try th next set of problems.
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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 draw a scaled copy of a
given figure using a given scale factor.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Scale factor
of 3...7

Scale factor
of 1/3...7

& O
@)

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

A rectangle is shown below.

Sketch a scaled copy using a scale factor of 2.

Sketch another scaled copy using a scale factor of
Ya.

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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Which of the triangles below could be scaled
copies of the original triangle?

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

Let’s explore drawing a scaled copy of a given
figure using a given scale factor 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 draw a scaled copy of a given
figure using a given scale factor 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 U1 Lesson 3 - Let’s Try It

Fill in the blank.

1. Afigure that has been enlarged or reduced from the original but nothing else changes is

called a

An original rectangle and a scaled copy
are shown here.

2. What is the scale factor?

3. Use the scale factor to find the
missing length on the scaled copy.

Use the rectangles shown here to answer
the questions that follow.

4. What is the scale factor?

5. Use the scale factor to find the
missing length on the scaled copy.

6. What would be the dimensions of a scaled copy if the scale factor was 37?
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Consider drawing a scaled copy of the rectangle shown here using a scale factor of .

7. Multiply 12 by the scale factor.

8. Multiply 6 by the scale factor.

9. Use the grid to draw the scaled copy.

10.What would be different if the scale factor was 3 instead of 13?

Consider triangle ABC.

11.Use corresponding sides to determine whether each figure
could be a scaled copy of triangle ABC.

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



Name: G7 U1 Lesson 3 - Independent Work

1. The smaller rectangle is the original.

a. What is the scale factor?

b. Use the scale factor to find the missing side.

2. The larger rectangle is the original.

a. What is the scale factor?

b. Use the scale factor to find the missing side.
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3. Use the grid to create a scaled copy of the original figure with a scale factor of 3. On the
same grid, create a scaled copy of the original figure with a scale factor of 1-.

4. Which dimensions could represent a rectangle that is a scaled copy of Rectangle A?
Select all that apply.

LENGTH: 10, WIDTH: 4
LENGTH: 20, WIDTH: 8
LENGTH: 2.5, WIDTH: 1
LENGTH: 6, WIDTH: 3

LENGTH: 10, WIDTH: 2

® o0 T
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G7 U1 Lesson 4

Use corresponding sides, corresponding
distances and corresponding angles to tell
whether one figure is a scaled copy of
another
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G7 U1 Lesson 4 - Students will use corresponding sides, corresponding distances and corresponding
angles to tell whether one figure is a scaled copy of another

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): For the past several lessons, we’ve been thinking
about scaled copies. Today, we’re going to act like detectives. We’re going to look closely at corresponding
sides and corresponding angles to determine whether one figure is a scaled copy of another or not. Let’s
jump in!

Let’s Talk (Slide 3): Look at the two rectangles shown here, Figure A and Figure B. What do you notice
about the figures? What do you wonder? Possible Student Answers, Key Points:

e They are both rectangles. Each figure has four 90-degree angles. Figure A is bigger than Figure B.

e | notice Figure A’s width of 9 is multiplied by ¥s to make Figure B’s width of 3. | notice Figure A’s length
of 16 is multiplied by 2 to make Figure B’s length of 8. They can’t be scaled copies, since the
relationship is not consistent.

e | wonder if whoever did this was trying to make a scaled copy.

These figures might look like scaled copies at first glance, but you’ll notice they are not actually scaled
copies. In order to be a scaled copy, the figure’s corresponding angles must be the same measure and the
corresponding sides must be related in a consistent way. In this example, the corresponding angles are the
same size, but we can see that the scale factor used to create Figure B are inconsistent. Figure B is not a
scaled copy of Figure A.

Let’s Think (Slide 4): Let’s look at our first problem. Here we have two quadrilaterals. The question wants
us to figure out whether Figure Y is a scaled copy of Figure X? Before we look closer, does Figure Y visually
look like it could be a scaled copy? Possible Student Answers, Key Points:
e \Visually it looks like it could be a scaled copy. It looks a little smaller, but the shape is similar, and it
doesn’t look stretched or compressed.

They definitely look similar, so there’s a possibility Figure Y is a scaled copy of Figure X. Let’s make sure it’s a
scaled copy by checking for two things. First, we need to make sure corresponding angles are the same.
Second, we need to make sure that corresponding sides are related using a consistent scale factor. If both
those components are true, then we can be certain that Figure Y is a scaled copy of Figure X.

Look at the angles. Let’s highlight angles that are corresponding. |
know this top left angle on Figure X corresponds with the top left angle
on Figure Y. (have student point to the remaining corresponding sides
and highlight each set in a different color if possible) Corresponding
angles must be congruent or the same in a scaled copy.

By marking the corresponding angles, | can see that each pair has the same measure. (point as you narrate)
We have a pair of corresponding angles that measure 90 degrees, a pair that measure 120 degrees, another
pair that measure 90 degrees, and a pair that measure 60 degrees. The first component of a scaled copy,
identical corresponding angles, checks out.

Let’s look at the sides now. What do you notice about the sides of Figure X and Figure Y? Possible Student
Answers, Key Points:

e Figure X has longer sides than Figure Y.

e Figure X has sides that are two times longer than the corresponding side of Figure Y.

e | think the scale factor is V2.
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(highlight corresponding sides, color-coding if possible) I’'m going to
mark my corresponding sides to help me keep track of my thinking. |
see 4 corresponds with 2, 6 corresponds with 3, 18 corresponds with 9,
and 10 corresponds with 5. s there a consistent scale factor that can be
used to get from Figure X to Figure Y? Possible Student Answers, Key
Points:

e The scale factor is Y.

e |t is consistent, because | can multiply each side of Figure X by
the same factor and end up with the corresponding side length in Figure
Y.

(write equations as you narrate) A scale factor of ¥z can take us from Figure X to Figure Y. 4
times a scale factor of 2 gets us to 2. 6 times a scale factor of 2 gets us to 3. 18 times a scale
factor of %2 gets us to 9. 10 times a scale factor of 2 gets us to 5.

Since the angles in Figure Y were identical to the corresponding angles in Figure X, and since
we were able to use a consistent scale factor for each pair of corresponding sides, we can say
that Figure Y is a scale copy of Figure X.

We made a prediction that Figure Y looked like it could be a scale copy of Figure X, and now we were able to
prove it mathematically by looking at the corresponding sides and angles. Let’s look at one more using the
same thought process.

Let’s Think (Slide 5): Take a look at Quadrilateral PQRS and Quadrilateral ABCD. The question wants us to
determine if ABCD is a scaled copy of PQRS. Let’s make a prediction just based on how the figure look. Do
you think ABCD will be a scaled copy of PQRS? Why or why not? Possible Student Answers, Key Points:

e | don’t think it will be a scaled copy, because PQRS is a rhombus and ABCD is a square.

e | don’t think it will be a scaled copy, because PQRS looks slanted compared to ABCD.

e It might be a scaled copy, because it looks like the person used a scale of 2. I’'m not sure.

Let’s look closely at the corresponding angles and side lengths to officially determine whether ABCD can be
considered a scaled copy of figure PQRS. Remember, the corresponding angles have to be the same size
and corresponding sides must be related in a consistent way using a single scale factor.

(highlight or point to corresponding angles) Are the corresponding angles in
these figures identical? Possible Student Answers, Key Points:

e They are not the same.

e Angle Sis 100 degrees and Angle D is 90 degrees. Angle R is 80
degrees and Angle C is 90 degrees. None of the other corresponding angle
pairs match.

All corresponding angles must be the same in a figure for it to be a scaled copy of another figure. In this
case, none of the corresponding angles are the same. Based on this, we already know quadrilateral ABCD
cannot be a scaled copy of quadrilateral PQRS.

Even though we know ABCD is not a scaled copy, let’s take a minute to still
look at the corresponding side lengths. (highlight corresponding sides using
different colors if possible) All the side lengths in the original figure are 1.5
centimeters. All the side lengths in figure ABCD measure 3 centimeters. Is
there a scale factor that could be used to create ABCD from PQRS?
Possible Student Answers, Key Points:
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e The scale factor is 2.
e | know 1.5 x 2 is equal to 3. You can multiply each side by a scale factor of 2 to end up with a new
side length of 3 centimeters.

(write 1.5 x 2 = 3 for each corresponding side pair as shown) If you multiply each side of the
original figure by 2, we can get the side lengths in the second figure. Even though it seems
like corresponding sides are related in a consistent way, we still can’t call figure ABCD a
scaled copy of figure PQRS because the corresponding angles are not identical.

Both things must be true in order for a figure to be a scaled copy. One, the corresponding
angles must be equivalent. Two, the corresponding side lengths must be related in a consistent way using a
consistent scale factor. If only one thing is true, or neither are true, then the figure cannot be considered a
scaled copy.

Let’s Try it (Slides 6 - 7): Now it’s time to practice a few more together. Once we finish these next few, as
usual, you’ll get a chance to show what you know on your own. As you work through these next problems
with me, what two components will we look for to ensure a given figure is a scaled copy of an original?
Possible Student Answers, Key Points:

e The corresponding angles must be identical.

e The corresponding sides must be related by a common scale factor.

We’ll look closely at corresponding angles and corresponding sides to determine whether a figure is a scaled

copy of another figure. We can always make a visual prediction, but we want to carefully use angles and
sides to make sure our original prediction is correct.
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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 corresponding sides,
corresponding distances and
corresponding angles to tell whether
one figure is a scaled copy of another.

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

Is Figure Y a scaled copy of Figure X?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Is Quadrilateral ABCD a scaled copy of
Quadrilateral PQRS?

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

Let’s explore using corresponding sides, corresponding
distances and corresponding angles to tell whether one
figure is a scaled copy of another 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 use corresponding sides, corresponding
distances and corresponding angles to tell whether one
figure is a scaled copy of another 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 U1 Lesson 4 - Let’s Try It

Consider trapezoid EFGH and trapezoid WXYZ.

w 18 X
E 6 F 135° 90°
135¢ 90° 15
5 4 12
45° 90° 45° 90°
H 11 G Z 33 Y

1. Complete the table with each

corresponding side length.
2. Find the scale factor for each pair

of corresponding sides.
3. Are the side lengths scaled by the

same factor?
4. Now look at the corresponding angles. Do the corresponding angles have the same

measures?

5. If a figure uses the same scale factor for each corresponding side AND if the
corresponding angle measures are equal, then it is a scaled copy. Is trapezoid WXYZ a
scaled copy of trapezoid EFGH?

Figure A and Figure B are both rectangles.

6. Complete the table
to find the
corresponding
side lengths and
each scale factor.
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7. Are the side lengths scaled by the same factor?

8. Do the corresponding angles have the same measure?

9. If a figure uses the same scale factor for each corresponding side AND if the
corresponding angle measures are equal, then it is a scaled copy. Is Figure B a scaled
copy of Figure A?

Consider Polygon G and Polygon H.

10. Are the side lengths scaled by the
same factor?

11. Do the corresponding angles have
the same measure?

12. Is Polygon H a scaled copy of
Polygon G?
Consider Polygon ABCD and Polygon WXYZ.

13. Are the side lengths scaled by the same
factor?

14. Do the corresponding angles have the
same measure?

15. Is Polygon WXYZ a scaled copy of Polygon
ABCD?

16.How do you know?
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Name: G7 U1 Lesson 4 - Independent Work

1. Complete the table below to show the corresponding side lengths and the scale factor.

Select all true statements below.
a. The side lengths are the same in both figures.
b. The corresponding angle measures are the same in both figures.
c. The side lengths are scaled by the same factor.
d. Figure B is a scaled copy of Figure A.

2. Complete the table below to show the corresponding side lengths and the scale factor.

Select all true statements below.
a. The side lengths are the same in both figures.
b. The corresponding angle measures are the same in both figures.
c. The side lengths are scaled by the same factor.
d. Figure B is a scaled copy of Figure A.
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3. Is Figure Y a scaled copy of Figure X? Explain how you know. Include the terms scale
factor, corresponding sides, and corresponding angles in your response.

4. Is ADEF a scaled copy of AABC? If so, include the scale factor that was used to create
the scaled copy.
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G7 U1 Lesson 5

Describe how scale factors of 1, less than
1, and greater than 1 affect the size of a
scaled copy, and explain how scaling can
be reversed using reciprocal scale factors
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G7 U1 Lesson 5 - Students will describe how scale factors of 1, less than 1, and greater than 1 affect
the size of a scaled copy, and explain how scaling can be reversed using reciprocal scale factors

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We've been working hard to build our
understanding of scale copies and scale factor. We’ve learned how to identify a scaled copy, we’ve learned
the importance of looking at corresponding sides and angles, and we’ve even drawn our own scaled copies
of figures. Today, we’re going to look closely at how different types of scale factors can impact a scaled copy
of an image. Let’s jump right in!

Let’s Talk (Slide 3): Take a moment to look at the two sets of images here. What do you notice is the same?
What's different? Possible Student Answers, Key Points:
e | notice both grids have the same two figures on them. | notice they both show an original and a
scaled copy. | notice all the shapes are hexagons.
e | notice that in the first set, the scaled copy is larger than the original. In the second set, the scaled
copy is smaller than the original.

These two pairs of images shows the same figures, but in a different order. In the first set, the scaled copy is
a bigger version of the original. In the second set, the scaled copy is a smaller version of the original. Let’s
explore the difference in how these scaled copies were created. | want you to keep an eye out for anything
you notice about the scale factors used in each set of figures.

Let’s Think (Slide 4): The first problem we’ll tackle wants us to find the scale factor for the two pairs of
images we just looked at.

Let’s look at the first set. Which sides are corresponding? What scale factor
was used? (highlight and label corresponding sides as the student shares,
supporting as needed) Possible Student Answers, Key Points:

e 4 corresponds with 8. 1 corresponds with 2. 2 corresponds with 4. 1
corresponds with 2. 2 corresponds with 4. 2 corresponds with 4.

e The scale factor is 2, since we can multiply each side length in the
original by 2 to end up with the side lengths in the scaled copy.

The scale factor here is 2. (write x 2 with an arrow connecting both images as
shown) 4 times2is 8, 1times2is 2,2 times2is 4, 1times2is 2, 2 times 2 is
4, and 2 times 2 is 4. We can multiply each side length in the original image
by 2 to end up with the corresponding side lengths in the scaled copy. Each
side of the scaled copy is two times larger than the sides in the original figure.

Now we’ll look at the other set of figures. We already know the corresponding
side lengths, since the images are the same; they’re just in a different order.
The bigger figure is the original, and the smaller figure is the scaled copy.
Thinking about the long side on the left of the figure, we knew that 4 x2 =8
before. Now, | need to think about 8 times what number would equal 4? The
scale factor is 72, because 8 x ¥2 = 4. All of the other sides in the original can
be multiplied by %2 to create the smaller scaled figure.
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How does this scale factor compare to the previous scale factor? Possible Student Answers, Key Points:
e The first scale factor was a whole number. This scale factor is a fraction.
e They are inverses. 2 is the inverse of 2. They are reciprocals of each other.

A few things are important to note here. First, we’ve seen this before, but multiplying an original by a scale
factor greater than 1 will result in a larger scaled copy. Multiplying an original by a scale factor less than 1 will
result in a smaller scaled copy. The other thing that’s important to note is that these scales are reciprocals or
multiplicative inverses. If you want to reverse or undo the effects of a scaling an image, you can use the
reciprocal or the multiplicative inverse to get the figure back to its original form.

Let’s Think (Slide 5): Let’s try one more problem together.

This one shows us a triangle, and the directions say this triangle is a
scaled copy of an original that we don’t see shown. The scaled copy
was made using a scale factor of ¥s. If | want to visualize this, | know
the original triangle must be bigger, since this scaled copy we see is ¥s
the size of the original. (sketch a larger triangle as shown, and draw an
arrow showing a scale of s was used to go from the larger triangle to
the smaller scaled copy)

The first question asks us what scale factor we can use to return this scaled copy back to its original size. We
can think about the last problem we solved to help us. If they originally used a scale of ¥, how can we
reverse that or undo that using a different scale factor? Possible Student Answers, Key Points:

e We can find the reciprocal or the multiplicative inverse of V.

e | know the reciprocal or multiplicative inverse of ¥s is 8/1 or 8.

To “undo” or reverse the effects of the scaling, we can
use the multiplicative inverse of the scale factor. The
multiplicative inverse of Vs is 8/1 or 8. The scale factor
we can use to scale the triangle to its original form is 8.
(draw an arrow from the scaled copy to the sketch of
the original triangle and label it with x 8) If we want to
find the original height and base, we just need to
multiply the dimensions of the scaled copy by 8.

What is the original height? What is the original base? How do you know? Possible Student Answers, Key
Points:

e The original height is 24 centimeters, because 3 x 8 = 24.

e The original base is 64 centimeters, because 8 x 8 = 64.

(write 3 x 8 = 24 and 8 x 8 = 64 as student shares) The original height is 24 centimeters, because 3 times a
scale factor of 8 is 24. The original base is 64 centimeters, because 8 times a scale factor of 8 is 64. Nice
work!

Let’s Try it (Slides 6 - 7): We’ve seen today that when we multiply an original by scale factor that is a
fraction less than 1, the scaled copy will shrink. If we multiply by a scale copy by a scale factor greater than
1, the scaled copy will get bigger. We also explored how we can use the multiplicative inverse to undo or
reverse the effects of scaling an image. Let’s keep these important ideas in mind as we tackle a few more
problems together. After you're feeling even more confident, you’ll get the opportunity to try some out on
your own. Let’s 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 describe how scale
factors of 1, less than 1, and greater
than 1 affect the size of a scaled copy,
and explain how scaling can be
reversed using reciprocal scale factors.
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What’s the same?
What’s different?

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

Determine the scale factor for each set of
polygons.
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The triangle here is a scaled copy. It was
scaled by a factor of s.

a. What scale factor can you use to scale the
triangle to its original size?

b. What is the triangle’s original height? Base?

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

Let’s explore describing how scale factors of 1, less
than 1, and greater than 1 affect the size of a

scaled copy, and explaining how scaling can be
reversed using reciprocal scale factors together.
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Now it’s time to describe how scale factors of 1, less
than 1, and greater than 1 affect the size of a scaled
copy, and explain how scaling can be reversed using
reciprocal scale factors 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 U1 Lesson 5 - Let’s Try It

Consider the two rectangles shown here.

1. Find the side lengths of both rectangles.

2. What is the scale factor?

Consider the two rectangles shown here.

3. Find the side lengths of both rectangles.

4. What is the scale factor?

5. What do you notice about the scale factor for the first set of rectangles compared to the
second set of rectangles?

Consider the triangles below.

6. Find the scale factor given each pair of triangles.

Tz



7. When the scale factor is greater than 1, the scaled copy is than the original.

8. When the scale factor is less than 1, the scaled copy is than the original.
This rectangle is a scaled copy. It was scaled by a
32m
factor of 4.

9. What scale factor can you use to return the
figure to its original size? (HINT: What is the
reciprocal of the scale factor?)

O0m 20m

32m
10.What are the dimensions of the original
rectangle?

LENGTH = m
WIDTH = m

This rectangle is a scaled copy. It was scaled by a factor of 1/5.

11.What scale factor can you use to return the figure to its

original size?

12.What are the dimensions of the original rectangle?

LENGTH = m
WIDTH = m
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Name: G7 U1 Lesson 5 - Independent Work

1. Complete the table based on the original rectangle and its scaled copy. What is the
scale factor?

2. Complete the table based on the original rectangle and its scaled copy. What is the scale
factor?

3. Explain what happens to a scaled copy when the scale factor is greater than 1. Explain
what happens to a scaled copy when a scale factor is less than 1. Use your work from
Question #1 and Question #2 to support your thinking, if that’s helpful.
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4. The trapezoid shown here is a scaled copy. It was scaled by a factor of 2.

A 7 B

C 9 D

a. What scale factor could be used to scale it back to its original size?

b. What are the side lengths of the original trapezoid?

5. The triangle shown here is a scaled copy. It was scaled by a factor of 3.

a. What scale factor could be used to scale it back to its original size?

b. What is the length of the original base? Height?
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G7 U1 Lesson 6

Use a scale drawing and its scale to
calculate actual distances
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G7 U1 Lesson 6 - Students will use a scale drawing and its scale to calculate actual distances
Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We’ve been working with scale factor and scaled
copies for the past several lessons. Today, we’ll keep thinking about those things, but we’ll look specifically
at scale drawings. A scale drawing is a drawing where all lengths correspond to the original object by the
same scale. Scale drawings are used in a number of fields of study. A blueprint for a house is a type of scale
drawing. An engineer might make a scale drawing or a scale model of a bridge they are designing. Artists
sometimes use scale drawings to precisely make a work of art or create a computer rendering of something.

Why do you think it’s useful for designers, engineers, scientists, or artists to make bigger or smaller scale
drawings of figures? Possible Student Answers, Key Points:
e If an object is too big to work with, it might be helpful to make a smaller scale drawing to more easily
work with whatever the object is.
e If something is really small, like a cell or a small insect, a scale drawing might help them more clearly
see and think about what they’re working with.

Let’s Talk (Slide 3): Here is one example of a scale drawing. This is a scale drawing of Manny’s apartment.
What do you notice about the scale drawing? What do you wonder? Possible Student Answers, Key Points:
e | notice there is a scale that says 1 inch is equivalent to 3 feet. | notice his apartment has stairs, a

sink, a stove, a dining table, a sofa, and a coffee table.
e | wonder what some of the symbols mean. | wonder how big his apartment is in real life. | wonder
why he made this scale drawing.

That'’s interesting! | noticed a lot of the objects in his apartment are represented by symbols. | also saw the
scale that he used where 1 inch is equivalent to 3 feet in his actual apartment. Let’s look at a problem that
involves a scale drawing.

Let’s Think (Slide 4): This problem wants us to answer a few questions about Manny’s scale drawing. Since
it’s a scale drawing, it’s safe to assume that the dimensions of every object in the drawing correspond with
the dimensions of every object in real life using the same scale.

The first question wants us to determine whether Manny’s sink is closer to the table or
the couch. We can’t actually see Manny’s apartment in real life, but since the drawing
is done using a consistent scale, we can use the drawing to determine which object
the sink is closer to. (draw two lines pointing from the sink to the each of the named
objects) Without seeing the apartment in real life, we can still know that Manny’s
actual sink is closer to the dining room table than the couch.

The next question wants us to determine whether the stairs are closers to the stove or
the coffee table. How can the scale drawing help us? Which object is the stairs closer
to? Possible Student Answers, Key Points:

e The lengths in real life would be longer than the lengths in the drawing, but we
can use the drawing since it was made using a consistent scale.

e The stairs are closer to the coffee table than the stove.

Without having to visit Manny’s apartment in person, the scale drawing helped us to easily think about the
proximity of an object to other objects around it.
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The third question tells us that the dining room table in the scale drawing is 2 inches long, and it wants us to
figure out how long the table would be in real life. What information does this problem give us that will be
helpful in determining the actual length of the table? Possible Student Answers, Key Points:

e The table is 2 inches in the drawing.

e The model is drawn using a scale where 1 inch is equivalent to 3 feet.

The drawing includes the scale that was used to make it. | see here that it says
1 inch on the drawing is equal to 3 feet in real life. (point to scale in image) The
table is 2 inches. (draw a tape diagram partitioned into two boxes that are each
labeled as 1 inch) | know each inch corresponds with 3 feet in real life. (label 3
feet underneath each box of the tape diagram) So, if the drawing shows a table
that is 2 inches, | can see that the actual table would be 3 feet. | can also show
that by multiplying 2 x 3, if | didn’t want to draw a tape diagram.

The last question about Manny’s scale drawing asks us to determine the actual length of the coffee table.
What information does this problem give us that will be helpful in determining the actual length of the coffee
table? Possible Student Answers, Key Points:

e The coffee table is 1 ¥3 inches in the drawing.

e The model is drawn using a scale where 1 inch is equivalent to 3 feet.

I know each inch on the drawing represents 3 feet in real life. | can multiply
the number of inches on the drawing by 3 to find the actual length of any
object in the scale drawing. Take a moment to find the value of 1 75 times 3.
(write 1 %3 x3=) (40r33/3) lknow3x1is3,and3 x ¥ is 1. So the total
product of 1 ¥3 times 3 is 4. The actual length of the coffee table is 4 feet. We
used the scale to help us multiply to find the actual length of the coffee table.

Let’s Think (Slide 5): In this problem, we see a scale drawing of part of a neighborhood. Take a moment to
look over the visual. What do you notice? What stands out to you as being potentially important? Possible
Student Answers, Key Points:

e | notice there are 3 houses.

e | notice House X and House Y are 9 centimeters apart in the drawing.

e | notice there is a scale that states that 1 centimeter on the drawing is equivalent to 15 feet in real life.

Part A asks us how far House X is from House Y in actuality. | can see from the picture
that they measure 9 centimeters apart in the scale drawing. (draw t-chart showing
centimeters on the left and feet on the right) The scale that is provided shows that 1
centimeter is equal to 15 feet. (fill 1 and 15 into respective columns) This means that if |
know the number of centimeters, | know the number of feet in real life will be 15 times that
amount. (draw arrow from 1 to 15 labeled as “x 157)

The distance in the scale drawing is 9 centimeters. (fill 9 in the
centimeters column of the t-chart) Now, all we need to do is
find the product of 9 x 15. Take a moment. What is the product
of 9 and 15?7 (135) (write equation) 9 times 15 is 135, so | know
9 centimeters in the drawing is equivalent to 135 feet in real life.
House X is 135 feet away from House Y.

The last part of this question wants us to estimate, so our answer might not be exact. Specifically, it asks us
to estimate the actual distance between House Y and House Z.
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Look at the image. Just by looking, what do you notice about the distance between House Y and Z?
Possible Student Answers, Key Points:

e |t’s not labeled.

e House Z and House Y are closer together than House X and House Y.

e [t looks like maybe 3 or 4 centimeters, based on the distance that is labeled.

These houses are closer together than the other pair we looked at, but it’s not labeled. If the other distance in
the scale drawing is 9 centimeters, about how long do you think this unlabeled distance will be? (maybe 2 or
3 centimeters) | think 2 or 3 centimeters looks about right.

If we say the distance between House Y and House Z in the drawing is about 3 centimeters. How can we use
the given scale to find the actual distance between the houses? Possible Student Answers, Key Points:

e | can multiply 3 times 15.

e | know 1 centimeter is 15 feet in real life, so | can add 15 ft + 15 ft + 15 ft to find three centimeters.

The number of feet in real life is fifteen times the number of centimeters in the
scale drawing. | know 3 times 15 is equal to 45. (write equation) The actual
distance between House Y and House Z is 45 feet.

Let’s Try it (Slides 6 - 7): We just looked at two different problems involving scale drawings. One scale
drawing was a floorplan of an apartment. One scale drawing was a map of a neighborhood. Scale drawings
are drawings where the lengths in the drawing correspond to lengths in real life in a consistent way using a
consistent scale. As we work through other examples today, we’ll want to carefully notice any scale that is
provided. We’ll also want to pay attention to our units, as scale drawings often involve scales with varied
units. Let’s work a bit more together, and then you’ll get a chance to show what you know independently.
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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 use a scale drawing and
its scale to calculate actual distances.
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This is a scale
drawing of Manny’s
apartment.

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.

Use the scale drawing to answer the following
questions.

1. Is the sink closer to the dining table or the
couch?

2. Are the stairs closer to the stove or the coffee
table?

3. In the drawing, the dining room table is 2
inches long. How long is it in real life?

4. In the drawing, the coffee table is 1 ¥ inches
long. What is the actual length?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Use the scale drawing to answer
the questions.

a. How far is House Y from House X
in real life?

b. About how apart are House Y and

House Z in real life?

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 scale drawing and its scale
to calculate actual distances together.
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Now it’s time to use a scale drawing and its scale
to calculate actual distances 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 U1 Lesson 6 - Let’s Try It

Two students attempted to draw the desk fan shown here.

1. Circle the drawing that
best represents a
scaled representation.

2. Explain why you did
not circle the other
image?

In a scale drawing, all lengths correspond to the lengths in the original image by the same
scale.

Look at the scale drawing of the bedroom and bathroom below to estimate distances and
lengths.

3. Compare the length of the bed to the length of
the bathtub.
a. The bed is longer.
b. The bathtub is longer.

4. The sinks are closer to the
a. bathtub
b. toilet

5. Based on the scale, we know 1 centimeter on
the drawing is equal to feet in real life.

6. Janiya measured that the length of the bed in the drawing is 3 centimeters. How long is the
actual bed?
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7. Michael measures that the width of the bedroom in the scaled drawing is 10 centimeters.
How wide is the actual bedroom?

8. Leo knows that the length of the bathtub in the scaled image is 2 centimeters. How long is
the bathtub in real life?

9. Moriah notices the length of a sink is 72 centimeter. What is the actual length of the sink?

Look at the scale drawings of Bridge A, Bridge B, and Bridge C.

10.About how long is Bridge B?
Explain how you know.

11.About how long is Bridge C? Explain how you know.

12. About how much longer is Bridge C than Bridge A? Explain how you know.

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



Name: G7 U1 Lesson 6 - Independent Work

1. Use the scaled image to answer the questions.

a. Is the dining room table closer to the
sofa or the TV stand?

b. Is the coffee table closer to the rug or
the chair?

c. The sofa measures 4 centimeters in the drawing. What is the actual length of the sofa?

d. The dining room table measures 1 %2 cm wide in the drawing. How wide is the dining room
table in real life?

2. On a scaled map, Park A is 7 inches from Park B. Use the information in the image below
to determine the actual distance between Park A and Park B.
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3. Patrick drew a scaled drawing of his local playground. He used a scale where 1 inch is
equivalent to 3.5 meters. What is the actual length of Patrick’s local playground?

4. Malaysia was trying to find the actual height of a house based on
the scale drawing shown here. The drawing uses a scale where 1

inch = 4 feet. Malaysia said the house would actually be 12.5 feet,
because 8.5 + 4 = 12.5.

Explain her error, and include the correct height in your response.
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G7 U1 Lesson 7

Determine the scale and the dimensions of
a scale drawing when given the actual
dimensions of an object
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G7 U1 Lesson 7 - Students will determine the scale and the dimensions of a scale drawing when given
the actual dimensions of an object

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): In our previous lesson, we calculated real-life,
actual distances or measurements based on a scale drawing. Today, we’ll consider how to use the actual
distances or measurements and a scale to determine dimensions of a scale drawing. It’s almost like we’re
doing the opposite of what we did in the previous lesson.

Let’s Talk (Slide 3): Take a look at the images here. What do you notice? What do you wonder? Possible
Student Answers, Key Points:
e | notice one picture shows a computer image of a statue, and one image shows the actual statue. |
notice the height of the statue on the screen is 5 centimeters, but the height of the statue in real life is
20 feet.
e | wonder if the image on the computer is a scale model of the actual statue. | wonder what the scale
factor is.

The picture on the computer screen represents a scale model of the actual statue. What scale do you think
was used to make the image? Possible Student Answers, Key Points:

e | know 5 inches is the same as 20 feet in real life. So, 5 in = 20 ft could be the scale.

e | know every inch represents 4 feet of the statue. So, the scaleis 1in =4 ft.

(write 5in =20 ftand 1 in =4 ft) In our last lesson, we would have thought through how to
move from the scaled image to the actual statue. We would have multiplied each inch by
4 to find the height of the actual statue in feet. Today, we’re going to be thinking about
how we could go from the statue to the scaled image. It’s like we’re moving in the
opposite direction.

If we could multiply the inches by 4 to find the number of feet, what do you think we could do to go from the
number of actual feet to the number of inches in the scale model? Possible Student Answers, Key Points:

e We could divide the number of feet by 4, since division is the inverse of multiplication.

e We could multiply the number of feet by V4, since V4 is the multiplicative inverse of 4.

Interesting! Let’s try out a couple problems together to see if what you’re considering is true or not!
Let’s Think (Slide 4): This problem gives us the dimensions of an actual swimming pool.

They want us to consider the dimensions of two different scale drawings. Since there is
no visual of the pool, I’'m going to sketch a rectangle so | can picture what the actual pool
looks like. (sketch a rectangle labeled with 50 m and 20 m)

Part A wants us to find the dimensions of a scale drawing if the scale used is 1 inch =2
meters. I'll use a t-chart to think about that relationship. (draw t-chart labeled with inches
and meters, and include 1 inch and 2 meters as the first row of values) | know 1 inch in
the scale drawing is equal to 2 meters in the actual pool. That means the number of
meters in real life is 2 times the number of inches in the drawing. (draw arrow from 1 in to
2 m labeled with “x 2”) We need to use that relationship to think about how many inches
long and how many inches wide the scale drawing will be. (fill in 50 and 20 in the meter
column of the chart and two question marks in the inch column as shown)
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We know we can multiply the number of inches by 2 to find the number of meters. With that information in
mind, what math can we do to find the number of inches instead? Possible Student Answers, Key Points:
e We could divide the number of meters by 2, since division is the inverse of multiplication.
e We could multiply the number of meters by 2, since V2 is the multiplicative inverse of 2.

| know 50 times %2 is 25. | know 20 times Y2 is 10. (write equations) The
dimensions of the scale drawing will be 25 inches and 10 inches.
(sketch and label a rectangle with the dimensions of the scale drawing)

Part B gives us a different scale. This scale says that %2 inch on the drawing is equal to 5
meters in real life. Let’s set up a table to show that. (sketch a table and write 72 and 5 in
the inch and meter columns respectively) It’s a little tricky for me to think about %2 and 5 are
related. | could figure out how many times | need to multiply ¥2 to make 5, but it might be a
bit easier if | scale this relationship up. If | know %2 an inch represents 5 meters, then if |
double that, | know 1 inch would represent 10 meters. That’s a simpler scale to think
about. (add 7 inch and 10 meters in their columns and label with an arrow showing “x 10”)
The number of meters is ten times the number of inches in the scale drawing. (write 50 and
20 in the meters column)

How can | use this scale now to find the dimensions of the scale drawing? Possible Student Answers, Key
Points:

e | know50x 1/10is 5. I know 20 x 1/10 is 2.

e We can divide. | know 50 divided by 10 is 5, and 20 divided by 10 is 2.

Great! Using the scale of ¥z inch = 5 meters, we figured out that the dimensions of the scale
drawing will be 5 inches by 2 inches. (sketch a and label a rectangle accordingly) We just
used two different scales to think about the same swimming pool.

Let’s Think (Slide 5): Our final problem before we jump into some practice gives us information about a
rectangular playground. We also see a scale drawing of the playground. Instead of finding the dimensions of
the scale drawing like in our previous problem, we are asked to find the scale that was used to create the
drawing.

Since the problem does not provide us a visual of the actual
playground, I'll sketch and label a rectangle to represent the
actual playground. This will help me compare corresponding
sides. (sketch a rectangle and label with the dimensions of the
playground) Which sides are corresponding?

What relationship do you notice between corresponding sides? Possible Student Answers, Key Points:
e The longer sides correspond with each other, and the shorter sides correspond with each other. |
know 7 inches corresponds with 56 feet. | know 4 inches corresponds with 32 feet.
e | notice you can multiply each side length in the scale drawing by 8 to end up with the number of feet
on the actual playground.

The drawing helps me see that the corresponding sides are related by a factor of 8.
Every 1 inch in the scale drawing corresponds with 8 feet in the actual playground.

(write 1 inch = 8 feet)
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We just determined the scale when given the dimensions of an actual object and its scale drawing. Well
done!

Let’s Try it (Slides 6 - 7): Now let’s practice! We'll do a few more problems together before you get a
chance to work independently. As we saw today, tables can help us keep track of our units and think
carefully about the relationship between corresponding sides. We also saw that if we know the relationship
between units in one direction, like inches to meters, we can use the inverse or opposite operation to move
between units in the other direction, like meters back to inches. Let’s keep these things in mind as we try out
a few more similar problems.
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WARM WELCOME
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Today we will determine the scale and
the dimensions of a scale drawing when
given the actual dimensions of an
object.
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What do you
notice?

What do you
wonder?
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A swimming pool measures 50 meters long and
20 meters wide. Find the dimensions of a scale
drawing using the given scales.

a. 1inch =2 meters

b. v inch =5 meters

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
Education. All Rights Reserved.
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The actual dimensions of a playground are 32
feet by 56 feet. A scale drawing of the
playground is shown here. What is the scale?

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

Let’s explore determining the scale and the
dimensions of a scale drawing when given the
actual dimensions of an object together.
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Now it’s time to determine the scale and the
dimensions of a scale drawing when given the
actual dimensions of an object 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 U1 Lesson 7 - Let’s Try It

Mr. Roth makes a scale drawing of the volleyball
court shown here. Notice the dimensions.

1. Mr. Roth makes a scale of 1 inch = 2 meters.
What does that scale mean?

2. Label the dimensions on Mr. Roth’s scaled drawing.

3. Find the area of the volleyball court in Mr. Roth’s scaled
drawing.

Ms. Kiernan makes a different scaled drawing of the same volleyball court. She uses a scale
of 12 inch = 2 meters.

4. What does Ms. Kiernan’s scale mean?

5. What are the dimensions of Ms. Kiernan’s scaled drawing?

6. Find the perimeter of the volleyball court in Ms. Kiernan’s drawing.
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A museum brochure has an image of a piece of artwork.
The image is 3 inches wide and 5 inches tall. The actual
piece of artwork is 75 inches tall.

7. What dimension in the brochure corresponds with the

actual height of the artwork, 75 inches?

8. What scale is being used for the image in the
brochure?

9. Use the scale to determine the actual width of the piece of artwork.

A rectangular conference table measures 24 feet long and 12 feet wide. Consider the two
different scale drawings of the conference table.

10.What scale was used to
create Scale Drawing A?

11.What scale was used to
create Scale Drawing B?

12.Draw and label another scale drawing of the conference table using a different scale.
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Name: G7 U1 Lesson 7 - Independent Work

1. Zacai made a scale drawing of the soccer field at his school. He used the scale 1 cm =
10 feet.

What are the dimensions of Zacai’s scale drawing?

What is the area of the scaled drawing?

2. Adrienne is opening up a restaurant with a large rectangular patio that measures 48
meters long and 56 meters wide. The blueprint for the patio is a scaled drawing that uses a
scale of 1 inch = 4 meters.

What is the area of the patio on the blueprint? Include a drawing as part of your response.
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3. A farmer plants cabbage in a rectangular field that has a length of 30 yards and a width of
24 yards. The farmer makes a scale drawing using a scale of 'z inch = 3 yards.

Label the dimensions on the farmer’s scale drawing, then find the perimeter of the field in the scale
drawing.

4. Allen drew a scaled drawing of his classroom. His drawing is 9 inches wide and 6 inches
long. The actual length of the classroom is 30 feet.

PART A: What scale is being used for Allen’s drawing? Explain how you know.

PART B: What is the actual width of Allen’s classroom?
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G7 U1 Lesson 8

Reproduce a scale drawing at a different
scale and determine how much actual area
IS represented by one square unit in a
scale drawing
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G7 U1 Lesson 8 - Students will reproduce a scale drawing at a different scale and determine how much
actual area is represented by one square unit in a scale drawing

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today we’re going to keep up our work with scale
drawings. When you think about working with scale factor and scale drawings, what comes to mind for you?
What have you learned so far that feels important or memorable? Possible Student Answers, Key Points:

e A scaled copy’s dimensions are related to a figure’s dimensions in a consistent way.

e When we scale something, we make it bigger or smaller, but we don’t distort it in any other way.

e Sometimes scale drawings can involve different units, like 1 inch can represent 2 kilometers.

e A scale factor is a factor we can multiply by to make a scale drawing or model. The scale factor must

be the same for all dimensions.
e Maps, blueprints, and floorplans are all examples of scale drawings.

We’ve learned a lot! We’ll keep thinking about all those ideas today, and we’ll draw special attention to the
area of our scale drawings compared to the area of the actual object.

Let’s Talk (Slide 3): Here we see two rectangles. What do you notice about how the sides are related?
Possible Student Answers, Key Points:

e The scale factor is 3.

e The sides of the scale copy are 3 times the length of the sides in the original.

The sides in the original can be multiplied by a scale factor of 3, and the
resulting figure will be the scale copy we see here. (draw arrows labeled with “x
3” from each side of the original to its corresponding side)

Now think about the area. What is the area of each rectangle? How are the
area’s related? Possible Student Answers, Key Points:

e The area of the original rectangle is 8 square units, because 2 x 4 = 8.
The area of the scale copy is 72 square units, because 6 x 12 = 72.

e The area of the scale copy is significantly greater than the area of the
original rectangle. It’s 9 times bigger.

The area of the original rectangle is 8. The area of the scale copy is 72. We noticed the sides of the scale
copy were 3 times bigger than the sides of the original. Is the area 3 times bigger than the original? (No.) No,
the area of the scale copy is 9 times bigger than the area of the original. Since both the length and the width
are multiplied by 3, the area is multiplied by 3 squared, or 9. 8 times 3 squared, or 8 times 9, equals 72. The
area of the scale copy is 9 times the area of the original. Let’s try out a few problems involving area of scale
drawings.

Let’s Think (Slide 4): Here we have an image that shows the actual dimensions of a parking lot. We’re
trying to figure out the dimensions of a scale model if we use a scale where 1 foot represents 8 meters.
(sketch a t-chart with columns representing feet and meters, and put 1 and 8 in their respective columns)

We can multiply the number of feet by 8 to find the number of meters. How can we use that
relationship to find how many feet represent 32 meters and 20 meters? (write 32 and 20 in the
meters column) Possible Student Answers, Key Points:

e We can multiply 32 and 20 by %, since ¥s is the multiplicative inverse of 8.

e We can divide 32 and 20 by 8, since division is the opposite of multiplication.
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32 times ¥, or divided by 8, is 4. (write 4 in the t-chart) 20 times ¥s, or divided by
8, isn’t quite as intuitive since 8 is not a whole number factor of 20. We can still
figure it out. (write equation as you narrate) 20 divided by 8 is 20/8. We can
rewrite that as a mixed number of 2 4/8 or 2 V.

The dimensions of the scale model will be 4 feet long by 2 72 feet
wide. (sketch and label a rectangle showing the dimensions of
the scale model) Now that we know the side lengths, we can
find the area of the scale model. How can we find the area of the
model? (Write the multiplication equation as the student shares,
even if the steps are different than the example shown here)

Possible Student Answers, Key Points:
e We can multiply length times width.
e |know4x2%islike4dx2and4 xl. 4x2is8and4 x'2is2. 8 + 2, means the area is 10 square
units.
e | can multiply 4 times 5/2. 4 times 5/2 is 20/2, which is equivalent to 10.

The area is of the model 10 square feet. Now, we can think about the second prompt. The question wants to
know how many square meters are represented by 1 square foot. We can think of this in two different ways.

One way is to picture 1 square foot. (sketch a square) This square is 1 square foot. The
scale tells me that each foot represents 8 meters, so instead of labeling this square foot
with side lengths of 1 foot, I'll just label the side lengths 8 meters. (label 8 meters on
each side of the square) What is the area of this square foot when we think about it in
terms of meters? How do you know? Possible Student Answers, Key Points:

e The area is 64 square meters. | can multiply the length times the width.

e | know the area, because 8 meters times 8 meters is 64 square meters.

So, 1 square foot in the model represents 64 square meters in the actual parking lot.

The other way we can think about this is by comparing the areas of the scale model to the actual parking lot.
We found the area of the scale model to be 10 square feet. Look at the image of the actual parking lot’s
dimensions. What would be the area of the actual parking lot? Possible Student Answers, Key Points:

e |t would be 640 square meters. | can multiply the length times the width.

e 32 times 20 equals 640.

If the scale model’s area is 10 square inches, and the actual parking lot’s area is 640
square meters. | can think: 10 times what number gets me to 640? (write 10 x ____
= 640) | know the answer is 64. So, each square foot of the model represents 64
square meters of the actual parking lot.

Either strategy can help us think about how much 1 square unit of a model represents in real life. We can
visualize 1 square unit and actually calculate the area, or we can think about the relationship between the area
of the scale drawing and the actual area.

Let’s Think (Slide 5): Let’s look at one more problem involving scale drawings and area. In this problem,
Jayla is using a table to keep track of the dimensions of a national park and her scale drawing of the national
park. Take a moment to look closely at the information in the table. (pause) What information do you see in
the table? Possible Student Answers, Key Points:
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e | notice there are widths and lengths. | notice Jayla calculated the area. | notice the scale is missing in
the second row.
Let’s use the table to determine the scale Jayla used for her drawing. How are the dimensions of the actual
national park related to the dimensions of the drawing? Possible Student Answers, Key Points:
e The number of centimeters is 5 the number of kilometers.
e The number of kilometers is 3 times the number of centimeters.

(draw arrows between corresponding measurements and
label with x ¥3) The table shows us that the number of
centimeters in the drawing is ¥ the number of kilometers.
Or we can think of it as the number of kilometers is three
times the number of centimeters. The scale Jayla uses is
1 centimeter = 3 kilometers. (write 1 cm =3 km)

Now we’ll answer part B. It wants us to find how many square kilometers are
represented by 1 square centimeter. Let’s do this both ways we’ve learned. We'll
start by visualizing 1 square centimeter. (sketch a square) Instead of labeling each
side as being 1 cm, I'll label each side as being 3 km, since the scale tells me | can
represent 1 cm as 3 km. (label square) What’s the area of this square? (9 square
kilometers) One square centimeter on the scale drawing represents 9 square
kilometers in real life.

We can also think about this by comparing the areas of the scale drawing
and the actual park. The area of the drawing is 20 square centimeters.
The area of the actual park is 180 square kilometers. | can think 20 times
what number is equal to 1807 (draw arrow from 20 to 180) 20 times 9 is
equal to 180, so | know each square centimeter represents 9 square
kilometers.

Let’s Try it (Slides 6 - 7): We just solved a number of problems involving scale drawings with a particular
focus on area of scale figures. We saw that the area isn’t related in the same way as the side lengths. For
example, if | scale length by a factor of 2 and width by a factor of 2, the area will scale by a factor of 4. We
also explored two different ways to consider how much area is represented by 1 square unit on a scale
drawing. We can visualize 1 square unit using the given scale, or we can compare the area of the scale image
to the area of the actual image. Let’s try a few more problems to practice some of this thinking. When we
wrap up, you'll get a chance to try some out independently.
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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 reproduce a scale drawing
at a different scale and determine how
much actual area is represented by one
square unit within a scale drawing.
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How do the side lengths compare?

How do the areas compare?

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

The dimensions of a parking lot are shown.

What is the area of a scale model of the parking lot

2m using a scale of 1 foot = 8 meters?

20m 20m

32m

How many square meters are represented by 1
square foot?

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Jayla made a scale drawing of a national park
that is actually 15 km wide and 12 km long. She
recorded dimensions in the table below.

a. What scale did Jayla use?

b. How many square kilometers are represented
by 1 square centimeter?

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

Let’s explore reproducing a scale drawing at a different scale
and determining how much actual area is represented by one
square unit in a scale drawing 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 reproduce a scale drawing at a different
scale and determine how much actual area is represented
by one square unit in a scale drawing 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 U1 Lesson 8 - Let’s Try It

A city park measures 54 meters long and 18 meters wide. A scale drawing is made using a
scale of 1 in = 3 meters.

1. Sketch a rectangle to represent the scaled drawing.

2. Use the scale to find and label the length on your scaled drawing.

3. Use the scale to find and label the width on your scaled drawing.

4. Use a scale of 1 in = 6 meters to sketch and label a different scaled drawing of the city park.

5. The smaller the number of meters represented by 1 inch, the the scale drawing
is.

a. smaller
b. larger

6. Use your two scaled drawings to
complete the columns for scale,
width, and length. The information
for the actual city park is already
provided.

7. Find the area of each scaled drawing. Record the information in the table.
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8. Using the first scaled drawing, how many square meters are represented by 1 square inch?
Use the equation below to help arrive at your answer.

108 x =972

1 square inch = square meters

9. Using the second scaled drawing, how many square meters are represented by 1 square
inch? Use the equation below to help arrive at your answer.

27 X =972

1 square inch = square meters

Jeremiah made a scale drawing of his
backyard. Look at the information
provided in the table.

10.Find the scale used for Jeremiah’s scale drawing.

11.How many square feet are represented by 1 square inch?

12.Describe how the scale impacts the area of a scaled drawing.
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Name: G7 U1 Lesson 8 - Independent Work

1. Chelsea made a scale drawing of a poster that has a scale of 1 centimeter = 4 inches.

a. Label the dimensions of Chelsea’s
scale drawing.

b. What is the area of Chelsea’s scale
drawing?

2. Sketch and label a scale drawing of the rose garden using a scale of 1 inch = 3 feet.

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



3. A banquet hall measures 60 feet by 30 feet.

a. What are the dimensions of a scale drawing of the banquet hall if the scale used is 1 inch =
10 feet?

b. What are the dimensions of a scale drawing of the banquet hall if the scale used is 1 inch =
2 feet?

c. What are the dimensions of a scale drawing of the banquet hall if the scale used is 1 inch =
15 feet?

d. Which of the three scales produces the scaled drawing with the greatest area?

4. Michelle made a scale drawing of her garden.

Find the scale she used for the
scale drawing of her garden
based on the information
provided.

How many square feet are represented by 1 square centimeter?
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G7 U1 Lesson 9

Explain how to use scales without units to
determine scaled or actual distances.
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G7 U1 Lesson 9 - Students will explain how to use scales without units to determine scaled or actual
distances

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): We’ve almost reached the end of our unit that’s
all about scale. Our work today will have us think about how we can use scales with units and scales without
units to think about scaled or actual distances. Let’s jump right in

Let’s Talk (Slide 3): Here we see an image of a giraffe. Take a second to look over the provided information.
What do you notice? What do you wonder? Possible Student Answers, Key Points:

e | notice the giraffe is 18 units tall. | notice the scale is 1 =10.

e | wonder how tall the giraffe actually is. | wonder what units these numbers represent.

This scale does not have units. Not all scales are expressed using units. Since the scale is 1 = 24 and does
not include units, we can assume that the actual giraffe is 24 times as tall as the scale image we’re provided.
Let’s look at some examples of problems that include scales without units.

Let’s Think (Slide 4): Here we see a scale image of parade float. The height of the house on the float’s
model is labeled as 5 inches. Does the provided scale include units? What do you think the scale mean in
this context? Possible Student Answers, Key Points:

e No, this scale does not include units.

e The scaleis 1 = 24, so the parade float is 24 times bigger than the image we’re provided.

We can use the scale to find the actual height of the house. Since the scale is not
expressed in units, we can assume that the height we find will also be in inches. We
can multiply 5 by 24, since we know the height of the actual house will be 24 times the
size of the house in the drawing. (write 5 x 24 = ?) Take a second and calculate. What
is 5 x 24?7 (120) The height of the house on the parade float will be 120 inches. The
unit stays constant since the scale did not tell us to use a different unit.

Now that we have the height of the house in inches, we can find the height of the house in feet? What math
can | do to convert 120 inches into feet? Possible Student Answers, Key Points:

e | know 1 footis 12 inches. | can think about 120 divided by 12.

e | can use multiplication and think about how many groups of 12 inches will get me up to 120 inches.

There are 12 inches in 1 foot. | can divide 120 by 12 to find the answer in feet,
or | can think about 12 times what equals 120. (write equations as shown as
you narrate) No matter how we think about it, the height of the house on the
actual float will be 10 feet. (write 10 feet)

Let’s move on to Part B. They want us to estimate the entire length of the float in inches. Is the length of the
float labeled? (No.) If the height of the house portion of the float is 5 inches on the scale image, how can |
use that to estimate the length of the scale image? Possible Student Answers, Key Points:
e | can use my fingers to show the length of the 5-inch bracket, and then see how many of that distance
goes across the length of the float.
e [t looks like the float is maybe 3 or 4 times as long as the house is tall based on the size of the bracket.

We can iterate the length of the 5-inch bracket to get a general sense of how long the image of the float is.
Once we figure that out, we can use the scale to determine how long the float will be in real life. Let’s do that
now.
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(sketch lines that are about as long as the 5-inch bracket along the bottom
of the image, labeling each as 5 inches)

| can see that the float is about 3 brackets long, or about 3 groups of 5
inches. Based on that, how long can we estimate the image to be? (15
inches) If the length of the scale image of the float is about 15 inches,
how can | calculate the actual length of the float? Possible Student
Answers, Key Points:

e We can multiply 15 times 24, since each inch on the image is equal
to 24 inches on the actual float.

e | know 15 x 24 = 360.

Each inch in the image is equal to 24 inches. 15 times 24 is 360, so | know the actual
length of the float is 360 inches. (write 15 x 24 = 360)

Let’s Think (Slide 5): Let’s try one more problem. (read through the problem once) Both Frank and Kierra
are correct, but they took different approaches. What do you is different about the scales each person used?
Possible Student Answers, Key Points:

e | see that Frank used a scale of 1 inch to 2 feet. His scale includes units.

e | notice Kierra’s scale is 1 = 24, which does not include units.

The question asks us to figure out how they can both end up with a correct
length of 10 inches, even though they used seemingly different scales. Let’s
start by thinking about Frank’s approach. I'll put Frank’s scale into a t-chart.
(sketch a t-chart labeled with inches and feet, and put 1 and 2 in their
respective columns) Based on Frank’s scale, | know the at the number of feet
will be two times the number of inches. (draw arrow from 1 to 2 showing “x 2”)
How do you think Frank used that information to arrive at a scale drawing
length of 10 inches? Possible Student Answers, Key Points:

e He could take 20 and divide it by 2. Or he could take 20 and multiply it
by Y.

e He could think about what number times 10 would equal 20.

If Frank knows that the number of feet is twice the number of inches, he knows
that the number of inches that are needed to represent 20 feet would be 10
inches.

Let’s think about what would happen if Kierra took the same approach. (draw a t-chart
labeled with inches and feet, putting 1 in the inches column and 24 in the feet column)
This wouldn’t work. The relationship here would mean that the number of feet is 24
times the number of inches in the scale drawing. Is Kierra going to get an answer of 10?
(No.) 10 times 24 would not be 20. (cross out the t-chart) Kierra must have thought
about the problem in a different way.

The fact that Kierra’s scale does not include units, clues us into the fact that she likely thought about the scale
drawing and the actual room in terms of the same unit. | know 2 feet is the same as 24 inches, so this leads
me to believe that she converted feet into inches.
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If the room is 20 feet long, how long would that be in inches? How do you know? Possible Student Answers,
Key Points:

e | know 1 foot is 12 inches, so | can use multiplication to find how many inches 20 feet would be.

e | know 20 x 12 = 240, so 20 feet is equivalent to 240 inches.

(write 20 x 12 = 240 inches) We can multiply 20 by 12 inches to see that 20 feet is
the same as 240 inches.

Now, Kierra can use the scale of 1 to 24 to determine the length of the scale
drawing. (sketch t-chart showing 1 inch to 24 inches and ? to 240 inches as
shown) We can multiply the number of inches in the scale drawing by 24 to
find the length of the actual room, so | know we can do the opposite to find
the length of the scale drawing. What is 240 divided by 24, or 240 times 1/247?
(10) Kierra also ended up with an answer of 10 inches.

We just walked through what both students likely did to arrive at 10 inches. In your own words, how were
they able to arrive at the same answer with different scales? Possible Student Answers, Key Points:
e Frank thought about how many feet each inch represents. His scale compared inches to feet.
e Kierra converted the length of the room into inches, so it was the same unit as the scale drawing. This
meant her scale looked a little different, but did not require units since the units she was comparing
were the same.

Both showed a scale of 1 to 24, but in different ways. Frank thought of it as 1 inch to 2 feet, and Kierra
thought of it as 1 inch to 24 inches. 2 feet and 24 inches are equivalent, so they were able to arrive at the
same scaled length.

Let’s Try it (Slides 6 - 7): We’re becoming scale experts. We’ve spent several days becoming experts with
scales that include units, and today we were able to brush up on our skills with scales that don’t include units.
When we are comparing objects with similar units, we know that we don’t need to use units in our scale.
When our objects are measured in different units, it’s important that we name the units as part of our scale.
Let’s try a few more together, and then you’ll get a chance to practice on your own.
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WARM WELCOME

CONFIDENTIAL INFORMATION. Do not reproduce, distribute, or modify without written permission of CityBridge Education. © 2023 CityBridge
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Today we will explain how to use scales
without units to determine scaled or
actual distances.
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A scale image of a giraffe is shown.

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 image below shows a scale image of a
parade float.

a. What’s the height of the actual house in
inches? Feet?

b. Estimate the length of the entire float in inches.

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 room measures 20 feet long. Frank and Kierra make scale drawings of the
field.

e Frank uses a scale of 1 inch to 2 feet.
e Kierra uses a scale of 1 to 24.

They both end up with a scale drawing that is 10 inches long. How is that
possible?

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

Let’s explore explaining how to use scales
without units to determine scaled or actual
distances together.
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Now it’s time to explain how to use scales
without units to determine scaled or actual
distances on your own.
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Name: G7 U1 Lesson 9 - Let’s Try It

Consider the scale drawing of a
living room. The scale used to
make the drawing is 1 = 12.
1. Does the scale have units?
a. yes
b. no
2. Use the scale to find the

length of the couch in
inches.

3. How long is the couch in feet? Remember, 1 foot is equivalent to 12 inches.

4. Based on the image, estimate the width of the fireplace in the scaled drawing.

5. Estimate the length of the actual fireplace in inches.

6. About how long is the fireplace in feet?
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A bus measures 30 feet long.

7. Coco uses a scale of 1 inch = 2 feet to make a scale model of the bus. How many inches
long is Coco’s scale model?

8. Wallace uses a scale of 1 inch = 3 feet to make a scale model of the bus. How many inches
long is Wallace’s model?

Isabel wants to make a scale model of the same bus, but she wants to use a scale factor
without units. She starts by converting the length of the bus into inches.

9. How many inches are equivalent to 1 foot?

10.The bus is 30 feet long. How many inches are equivalent to 30 feet?

11.1sabel uses a scale factor of 1 = 15 to make her scale model. How long is her scale model?

Look at each scale below.

12.How many feet are equivalent to 1 yard?

13.Which scales are equivalent to 1 foot = 1 yard? How do you know?
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Name: G7 U1 Lesson 9 - Independent Work

1. Which scales are equivalent to 1 centimeter to 1 meter? Select ALL that apply.

a. 1to100

b. 1/100 to 1

c. 1to10

d. 10to 1

e. 100to 1

2. A scale model of a playground slide is built at a scale of 1 to 48. If the model slide is 5
inches tall, how tall is the actual slide in inches? Feet?
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3. A rectangular parking lot is 40 meters long and 25 meters wide.

e Blake made a scale drawing of the parking lot using a scale of 1 cm to 5 meters.

e |ayla made a scale drawing of the parking lot using a scale of 1 to 500.

They both ended up with a scale drawing that measured 8 centimeters by 5 centimeters.
Explain how that is possible.

4. Darryl drew a plan of a swimming pool using a scale of 1 to 60. The length of the
swimming pool in his drawing is 1.75 inches. What is the actual measurement of the length of
the swimming pool?
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G7 U1 Lesson 10

Use different scales, with or without units,
to describe the same drawings.
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G7 U1 Lesson 10 - Students will use different scales, with or without units, to describe the same
drawings

Warm Welcome (Slide 1): Tutor choice

Frame the Learning/Connect to Prior Learning (Slide 2): Today is our final day learning about scale and
scale factor for now. Like our previous lesson, today we’ll see some scales with units and some scales
without. We were able to navigate this before, so we can think of today as being mostly an opportunity to
enhance our skKills.

Let’s Talk (Slide 3): As we’ve seen before, it helps to be familiar with unit conversions when dealing with
scale drawings. Before we jump into our main problems today, let’s make sure we’re clear around some
important unit conversions. Look at the first, red box. These are customary units of length. About how big is
each of these units? Possible Student Answers, Key Points:

e Afoot is the length of a ruler or about the length of a notebook.

e Aninch is about the length of the top part of my thumb or the size of an inch-tile I've used in math.

e Avyard is about the width of a door or three rulers.

(if student shares conversions, fill them in the blanks as they share) We know that 1 foot is
equivalent to 12 inches. We also know that 1 yard is equivalent to 3 feet. We’ll use these
customary units throughout our work today.

Now look at the second, blue box. These are metric units of length. About how big is each of these units?
Possible Student Answers, Key Points:

e A meter is about the size of yard. That’s about the width of the door.

e A centimeter is smaller than an inch. It’s like the width of my fingernail.

(if student shares conversions, fill them in the blanks as they share) We know that 1

meter is equivalent to 100 centimeters. We’ll use this information in some problems
today. Now that we’ve refreshed on our customary and metric length units, let’s try
out a couple problems.

Let’s Think (Slide 4): Our first problem wants us to find the actual height of this building in meters. What
unit is the scale image measured in? (Centimeters.) Does the provided scale include units? (No.) Since the
scale does not include units, | know if | multiply 6 using the scale, the resulting height will be in centimeters.
I’ll want to keep that in mind, since the question wants us to find the height of the actual building in meters.

Let’s use the scale to find the height of the building in centimeters. The scale
tells us that the actual height of the building is 700 times the height of the
drawing. What is 6 x 700? (4,200) (write 6 x 700 = 4,200) The height of the
building is 4,200 centimeters.

If we want to convert this height to now be in meters, how can | use what we just reviewed about meters and
centimeters to help us? Possible Student Answers, Key Points:

e | know 100 centimeters is equal to 1 meter.

e | can divide 4,200 centimeters by 100 to find how many meters.

e | can think about a number | can multiply 100 by to get to 4,200.

Let’s set up a table to help us keep track of our units. I'll draw a t-chart and label one column with
centimeters and one column with meters. I'll put the conversion we know in the top row of the table.
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(sketch t-chart as described, putting 100 centimeters and 1 meter in the top row) We
know 100 centimeters is equivalent to 1 meter. So to convert from centimeters to meters,
| can divide by 100 or multiply by 1/100. (draw arrow from 100 cm to 1T m showing “x
1/100”) Take a minute to figure out what 4,200 centimeters is in terms of meters. How do
you know? Possible Student Answers, Key Points:

e | know 4,200 divided by 100 is 42.

e | know 4,200 times 1/100 is 4,200/100 or 42.

(write equation and answer as you narrate) We can multiply 4,200 by 1/100 to get
4,200/100. That’s equivalent to 42. 4,200 centimeters is equivalent to 42 meters.

Using the scale without units meant that the actual height we calculated was in centimeters, the same unit we
started with. The only thing we had to do to answer the question in terms of meters was to convert the
centimeters to meters. The table was a helpful way to keep our thinking organized.

Let’s Think (Slide 5): Let’s try one more. What do you notice is the same and different about this problem
compared to the last problem we did? Possible Student Answers, Key Points:
e It’s the same in that we’re finding the actual height of a building. It’s the same in that the scale does
not include units.

e [t’s different because the building looks different. It’s different because it uses customary units.

This problem is very similar to the last one, just with customary units. Rather than solve it the exact same
way, let me show you another way we can tackle problems like this. In our last problem, we used the scale
and then converted our answer into the designated unit. For this one, let’s try converting first so our answer
comes out in the correct unit automatically.

The scale is 1 = 24. (write 1 in = 24 in) Instead of thinking of this as 1 inch representing 24
inches, | can think of this same scale as 1 inch representing 2 feet. 24 inches is the same thing
as 2 feet. (write 1 in = 2 ft directly underneath 1 in = 24 in) We didn’t change the meaning of the
scale, we just made the scale work for the units in the problem. Now if we use this scale, the
answer we get will be in feet.

I’m going to sketch a t-chart to help us find the actual height of the building given the scale
image of 20 inches. (draw t-chart with a column for inches and a column for feet, and put 1
inch and 2 feet in the top row) The scale of 1 inch to 2 feet is in my table. | know to move
from inches to feet, we can multiply by 2. How can | use that to find the actual height of the
building? Possible Student Answers, Key Points:

e We can multiply the number of inches by 2 to find the number of feet.

e | know 20 x 2 = 40, so the actual height of the building is 40 feet.

The drawing is 20 inches. If we multiply 20 by 2, we end up with 40. The actual
height of the building is 40 feet. (write 20 x 2 = 40)

Because we already converted inches to feet when thinking about our scale, we don’t need to convert now.
Whether you prefer solving problems like this the original way we did with the first example or this way, you’ll
end up with the same answer.

1564



Let’s Try it (Slides 6 - 7): Now that we’ve seen two different ways to tackle similar problems, let’s practice a
little more. When we’re finished, you’ll get to try out a few independently. We’ll want to look closely at the
scales we are given. If they don’t have units, we’ll want to pay close attention to the units in our actual
objects and scale drawings. As we saw with our two examples, we can scale and then convert our answer or
we can reason about units for the scale and avoid having to convert at the end. Pick which option works best
for you, and know that it might vary from problem to problem. 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
Education. All Rights Reserved.

Today we will use different scales, with
or without units, to describe the same
drawings.
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1 foot = inches

1 meter = centimeters
1 yard = feet
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Find the actual height of the building in meters
by finding the height in centimeters first.
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Find the actual height of the building in feet by
converting the scale factor into feet.
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Let’s explore using different scales, with and
without units, to describe the same drawings
together.
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Now it’s time to use different scales, with or
without units, to describe the same drawings on
your own.
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Name: G7 U1 Lesson 10 - Let’s Try It

A scale drawing of a train engine is shown here.

1. Does the scale have units?
a. no
b. yes

2. When a scale does not have units, it means the units in the
actual object are the units in the drawing.
a. the same as

b. different from

3. Find the length of the actual train engine in inches.

4. One footis than one inch.
a. larger
b. smaller

5. It will take feet to measure the train engine than inches.
a. more

b. fewer

6. How many inches are in 1 foot?

7. Find the length of the actual train engine in feet by converting the length of the actual train in

inches into feet.

8. Find the length of the actual train engine in yards.
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A scale drawing of a house is shown here.

9. Does the scale have units?
a. no
b. yes

10.Find the height of the actual house in centimeters.

11.Find the height of the actual house in meters by converting centimeters into meters.

Let’s find the height of the actual house in meters another way.

12. Rewrite the scale using meters instead of centimeters.

1cm =100 cm 1cm= m

13. Use the rewritten scale to find the height of the house in meters.

14.Which method of finding the house in meters do you prefer? Why?
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Name: G7 U1 Lesson 10 - Independent Work

1. This is a scale image of a basketball hoop. Use the scale to find the height of the actual
basketball hoop.

2. This is a scale drawing of a kangaroo. Use the scale to find the length of the actual
kangaroo.

3. Rewrite each scale using feet.

1inch = 12 inches 1inch =

1 inch = 24 inches 1inch =

1 inch = 60 inches 1inch =
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4. The length of a scale drawing of a park bench is 50 centimeters. Find the length of the
actual bench in meters.

5. Jason was trying to determine how many feet the actual penguin is based on the scale
drawing shown here. He said the answer is 36 feet. Explain why Jason is incorrect. Include
the correct answer in your response.
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