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In this lesson, you will:

* Determine the areas of squares on a coordinate plane.
= Connect transformations of geometric figures with number sense and operations.
« Determine the areas of rectangles using transformations.

“ Determine and describe how proportional and non-proportional changes in the linear
dimensions of a rectangle affect its perimeter and area.

. Jou've probably been in a restaurant or another public building and seen a sign
¥ . i
= like this:

MAXIMUM OCCUPANCY
480

What does this mean? It means that the maximum number of people that can be i
that space cannot—by law—be more than 480.

Why does this matter? Well, occupancy laws are often determined by the fire marshal
of a town or city. If too many people are in a space when an emergency occurs, then
getting out would be extremely difficult or impossible with everyone rushing for the
exlts. So, occupancy laws are there to protect people in case of emergencies like fires.

Of course, the area of a space is considered when determining maximuin OCCupancy.
Can you think of other factors that should he considered?
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Pomp and Circumstance

Marissa 1s throwing a party for her graduation and wants to invite all of her friends and their
families. Consider the space defined by quadrilateral ABCD. Each of the four corners of the
space is labeled with coordinates, measured in feet, and defines the dimensions of the room
that Marissa’s little brother says the party should be held.
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1. Marissa’s mom says that the room is ocbviously a square or a rectangle. so if you can
figure out the length of one or two of the sides, then you can easily determine the area.

Marissa tells her mother that you can't just assume that a shape is a square or
a rectangle because it looks like one.

Who is correct and why?
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2. List the properties of each shape.
a. squares
- quadiilatwar (1 Sided polygon)

= L/ C.Onjrl/{/”c sidles

= m'}(% dn;/CJ'

b. non-square rectangles
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3. How can you use the properties you listed in Question 2 to determune whether the o0

is a square or a non-square rectangle?
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4. A rule of thumb for determining the maximum occupancy of a rocn s that each
in the room is given 36 square fect of space.

Predict the maximum occupancy of the room Marissa wants 10 rent, Dascribe
information you need and the strategies you could use to improve vour predicti

-§fnc{ are a O¢ roon~ C..7 Cinding adt
lﬂanﬁ +wo side [easths

~ Dywide  acen by T do  derenmine

N 6o 0LL=p nn cj‘

3.1 Using Transfommadions Lo Dotonmay



Chuange ofy - N, - ML

X S|ope
S' P Clhhewngd of x Xz =%

—)é oistance Formu[c\ d-= \ﬁ X~ Yl)z * (‘{z“]._)—;

5. Determine if quadrilateral ABCD is a square or a rectangle. Show your work.
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6. Use the rule of thumb from Question 4 to determine the maximum number of people

that Marissa can invite to her party. 3 L C/
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7. Do you think this location is reasonable for Marissa’'s A\ wuch of a party!
graduation party? Why or why not? -
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SO e g4l Maximum Efficiency

In addition to formulas and properties, you can also use transformations 1o help miaki:

VUL
s problem solving more efficient.
The figure shown on the coordinate plane is composed of two quadrniaterals, FGHJ
and KLMN.
¥
{(—201.25, 205)
G [ (=625 205
; N
(=770, 137.5)
r & - N
(=135\137.5)
(=56.29 6.°) po
| (68.75. 57,5
+ + f b ¢ T
{-135.0) N0
; : : ; ) YDU. doin'y
1. Describe the information you need and the strategies 145 coleulst
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you can use to determine the total area of the figure. " cten e

anything yet! Just
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2. Colby says that the two quadrilaterals are congruent. He says that knowing this can
help him determine the area of the figure more efficiently. Is Colby correct?
Explain your reasoning.
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3. Describe a transformation you can use to determine - g
3 ™,
whether the two quadrilaterals are congruent. Rewewmber, you've

Explamn why this transformation can prove congruency. just describi“g_“o
colculations yet.
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4. Apply the transformation you described in Question 3 to determine if the quadrilaterals
are congruent, Show your work and explain your reasoning.
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When a polygon has vertices that are on the x- or y-axis or are ot the origin, it is a little

easier to use the Distance Formuwla, because one or wore of the coordinates are 0.
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Explain why Tomas is correct.

6. Which quadrilateral would Tornas choose and why? Determme the area of the
entire figure.
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Vi g# Reach for New Heights and Bases

When the dimensions of a two-dimensional figure change, its perimeter and area change
as well, Let's investigate how both proportional and non-proportional changes in a figure's

dimensions affect its perimeter and area.

1. Consider the following rectangles with the dimensions shown.

Rectangle 1

din.

5in

Rectangle 2

6in.

3in.

Rectangle 3

Complete the table to determine how doubling or tripling each rectangle’s base and
height affects its perimeter and area. The information for Rectangle 1 has been done

for vou.

Linear
Dimensions

Rectangle 1 Perimeter (in.)

Area (in.?)

Linear
Dimensions

Rectangle 2 Perimeter (in.)

Area (in.?)

Linear
Dimensions

Rectangle 3 Perimeter (in.)

Area (in.%)

Original ‘
Rectangle l

b 5in.
h - 4in,

2(5 + 4) = 18

5(4) 20

!')= (© in
h= 2in

My G
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k= % ia
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Rectangle

Formed by

Doubling

Dimensions

b 10in,
h=8in.

2(10 + 8) = 36

10(8) - 80

[9: 124

h= qin
32 :ia
Y ia

L=WLin
W= ia
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Rectangle
Formed by
Tripling
Dimensions

b - 1&in.
h=12in.

2(15 +12) = 54

15(12) - 180

b= IBia

hs (ia
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(08 in
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2. Describe how a proportional change in the linear

. . ) . Wultipl side
dimensions of a rectangle affects ils perimeter. Wbl S

lengths by a number i< a
_ proportional change.

—

a. What happens to the perimeter of a rectangle
when its dimensions increase by a factor of 27
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b. What happens to the perimeter of a rectangle

when its dimensions increase by a factor of 37 "

3 —3 x 3

c. What would happen to the perimeter of a rectangle when its dimensions mncroase b
a factor of 47

4 -3 x4

d. Describe how you think the penmeter of the resulting rectangle would compar 1
the perimeter of a 4 . 10 rectangle if the dimensions of tha onginal rectangle e
reduced by a factor of ; Then, determine the perimeter of the resulting rectangle,

woovwld Le l/z e pr_r:me_!—‘z/.-.
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q4¥ 3 = =
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e. Interms of k, can you generalize change in the perimeter of a rectangle vath
base b and height h, given that its onginal dimensions are multiplied by a facto
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3. Describe how a proportional change in the linear dimensions of a rectangle affects its area.

a. What happens to the area of a rectangle when its dimensions increase by a factor of 27
2
Z_ —5 Y Hemes 9 reafr

h. What happens to the area of a rectangle when its dimensions increase by a factor of 37

2

3 _'? 7\ 76"'}14.; gre« lc/—

c. What would happen to the area of a rectangle when its dimensions increase by
a factor of 47

l7[ 2
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d. Describe how you think the area of the resulting rectangle would compare to the
area of a 4 * 10 rectangle if the dimensions of the original rectangle were reduced

by a factor of ; Then, determine the area of the resulting rectangle.
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e. Interms of k, can you generalize change in the area of a rectangle with base b
and height A, given that its original dimensions are multiplied by a factor k7
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Non-proportional change to linear dimensions of a two-dimensional figure involves adding
or subtracting from the side lengths.

4. Do you think a non-proportional change in the linear dimensions of a two-dime ol

figure will have the same effect on perimeter and area as proportional change’ + «pla
your reasoning.

5. Consider the following rectangles with the dimensions shown,

Rectangle 1 Rectangle 2 Rectangle 3
I
—
sol | B
din. I » : I
S5in. 2.an, dn

Complete the table to determine how adding two or three inches to gach rectandle's
base and height affects its perimeter and area. The information for Rectangle 1 has
been done for you,

Rectangle Rectangle
s Formed by Formed by
ngg:a:e Adding 2 Adding 3
g Inches to Inches to
Dimensions Dimensions
Linear b - 5in, b 5
Dimensions "o 4n. i G

Rectangle 1 Perimeter (in.} 205 - 4) 18 2070+ B) 26 28

Area (in.”) 5¢) - 20 fiGy 42 8t/ i
Linear L= b L- 9 b= 9
Dimensions fais, B . s §
Rectangle 2 Perimeter (in.) [ L i Z“(--« ZB -

i i e SR e SR T T

Linear b= 3 b =% b < (0
Dimensions s b= S {,‘ = (o
Rectangle 3 Perimeter {in.) ' Z S 2_ O o Z n._’ b
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