A STORY OF RATIOS

Lesson 1: The Area of Parallelograms Through Rectangle Facts

Classwork
Opening Exercise

Name each shape.

AV

Exercises

1. Find the area of each parallelogram below. Note that the figures are not drawn to scale.

a.
/8 [
u
6 cm
b.
25m
c.
12 ft.
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A STORY OF RATIOS Lesson 1 m

2. Draw and label the height of each parallelogram. Use the correct mathematical tool to measure (in inches) the base
and height, and calculate the area of each parallelogram.

a.
hase
base
C

base

35 1
3. Ifthe area of a parallelogram is -4—2 cm? and the height is ; cm, write an equation that relates the height, base, and

area of the parallelogram. Solve the equation.
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A STORY OF RATIOS Lesson 1 m

Lesson Summary

The formula to calculate the area of a parallelogram is 4 = bh, where b represents the base and h represents the
height of the parallelogram.

The height of a parallelogram is the line segment perpendicular to the base. The height is usually drawn from a
vertex that is opposite the base.

Problem Set

Draw and label the height of each parallelogram.
1. 2.

base
base

Calculate the area of each parallelogram. The figures are not drawn to scale.

3. 4,
8cm
= :
13 cm 1
]
13.4 ft. : 12.8ft.
|
1
1
1
1
1
]
= i
1.2 ft.
5. 6.
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A STORY OF RATIOS Lesson 1 m

7. Brittany and Sid were both asked to draw the height of a parallelogram. Their answers are below.

Brittany Sid
]
| 1
I height height I
| |
base base

Are both Brittany and Sid correct? If not, who is correct? Explain your answer,

8. Do the rectangle and parallelogram below have the same area? Explain why or why not.

8 ft. 10 ft. 8 ft.

1
]
15 ft. 15 ft.

9. A parallelogram has an area of 20.3 cm? and a base of 2.5 cm. Write an equation that relates the area to the base
and height, k. Solve the equation to determine the height of the paralielogram.
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Lesson 2: The Area of Right Triangles

Classwork
Exploratory Challenge

a. Use the shapes labeled with an X to predict the formula needed to calculate the area of a right triangle.
Explain your prediction.

Formula for the area of right triangles:

Area of the given triangle:

b. Use the shapes labeled with a Y to determine if the formula you discovered in part (a) is correct.

Does your area formula for triangle Y match the formula you got for triangle X?

if so, do you believe you have the correct formula needed to calculate the area of a right triangle? Why or why
not?

If not, which formula do you think is correct? Why?

Area of the given triangle:
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A STORY OF RATIOS Lesson 2 m

Exercises

Calculate the area of each triangle below. Each figure is not drawn to scale.

L 17 ft.
8 ft.
—
15 ft.
2.
17.7 cm
11.4 cm
3.
4,

w1
wil w
8

]
[TRN)
=]
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A STORY OF RATIOS Lesson 2 m

32.7 km

21.4 km

6. Mr. Jones told his students they each need half of a piece of paper. Calvin cut his piece of paper horizontally, and
Matthew cut his piece of paper diagonally. Which student has the larger area on his half piece of paper? Explain.

Calvin’s Paper Matthew’s Paper

7. Ben requested that the rectangular stage be split into two equal sections for the upcoming school play. The only
instruction he gave was that he needed the area of each section to be half of the original size. If Ben wants the
stage to be split into two right triangles, did he provide enough information? Why or why not?

8. |Ifthe area of a right triangle is 6.22 sq. in. and its base is 3.11 in., write an equation that relates the area to the
height, h, and the base. Solve the equation to determine the height.
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A STORY OF RATIOS Lesson 2 m

Problem Set

Calculate the area of each right triangle below. Note that the figures are not drawn to scale.

L 31.2 cm 2.
l— 6 u km
9.1 cm 3 4
32.5cm 3—km
4
_[
5km
3 4,
11 mm
60 mm
3.21in. 4in.
61 mm
2.4 in.
5.

13

10 ft.
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6. Elania has two congruent rugs at her house. She cut one vertically down the middle, and she cut diagonally through
the other one.

After making the cuts, which rug (labeled A, B, C, or D) has the larger area? Explain.

7. Give the dimensions of a right triangle and a parallelogram with the same area. Explain how you know.

9 3
8. [Ifthe area of a right triangle is R sq. ft. and the height is z ft., write an equation that relates the area to the base,

b, and the height. Solve the equation to determine the base.
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Lesson 3: The Area of Acute Triangles Using Height and Base

Classwork

Exercises

1. Work with a partner on the exercises below. Determine if the area formula 4 = %bh is always correct. You may use

a calculator, but be sure to record your work on your paper as well. Figures are not drawn to scale.

Area of Two Right Triangles Area of Entire Triangle
34m
. 12m
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A STORY OF RATIOS Lesson 3 m

Can we use the formula A = % X base X height to calculate the area of triangles that are not right triangles? Explain

your thinking.

Examine the given triangle and expression.

% (11 ft) (4 ft.)

Explain what each part of the expression represents according to the triangle.

4. Joe found the area of a triangle by writing A = % (11 in.)(4 in.), while Kaitlyn found the area by writing

A= %(3 in)“in.)+ %(8 in.)(4in.). Explain how each student approached the problem.

5. Thetriangle below has an area of 4.76 sq.in. If the base is 3.4 in., let h be the height in inches.

ih
!

3.4in

a. Explain how the equation 4.76 in? = %(3.4 in.)h represents the situation.

b. Solve the equation.
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A STORY OF RATIOS Lesson 3 m

Problem Set

Calculate the area of each shape below. Figures are not drawn to scale.

1. 2, 8m 16 m
|-
14m
3- 4- 35km
12 ft.
]
]
1 13 ft
12 ft.1
1
i
12 ft. S It. e

5. Immanuel is building a fence ta make an enclosed play area for his dog. The enclosed area will be in the shape of a
triangle with a base of 48 m. and an altitude of 32 m. How much space does the dog have to play?

6. Chauncey is building a storage bench for his son’s playroom. The storage bench will fit into the
corner and against two walls to form a triangle. Chauncey wants to buy a triangular shaped cover
for the bench.

.o, 1 .1 .
If the storage bench is 25 ft. along one wall and 4-2 ft. along the other wall, how big will the Note: Figure is not to

cover have to be to cover the entire bench? scale.

7. Examine the triangle to the right.
a. Write an expression to show how you would calculate the area.

b. Identify each part of your expression as it relates to the triangle.

. 1 . ) R . . .
8. The floor of a triangular room has an area of 32—2- sq.m. If the triangle’s altitude is 7% m, write an equation to
determine the length of the base, b, in meters. Then solve the equation.
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A STORY OF RATIOS

Lesson 4: The Area of All Triangles Using Height and Base

Classwork
Opening Exercise

Draw and label the altitude of each triangle below.

a.

Exploratory Challenge/Exercises 1-5

Lesson 4 m

1. Use rectangle X and the triangle with the altitude inside (triangle X) to show that the area formula for the triangle is

A= -21—>< base X height.

a. Step One: Find the area of rectangle X.

b. Step Two: What is half the area of rectangle X?
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A STORY OF RATIOS Lesson 4 m

c. Step Three: Prove, by decomposing triangle X, that it is the same as half of rectangle X. Please glue your
decomposed triangle onto a separate sheet of paper. Glue it into rectangle X. What conclusions can you make
about the triangle’s area compared to the rectangle’s area?

2. Userectangle Y and the triangle with a side that is the altitude (triangle Y) to show the area formula for the triangle
isA= %x base x height.

a. Step One: Find the area of rectangle Y.

b. Step Two: What is half the area of rectangle Y?

c. Step Three: Prove, by decomposing triangle Y, that it is the same as half of rectangle Y. Please glue your
decomposed triangle onto a separate sheet of paper. Glue it into rectangle Y. What conclusions can you make
about the triangle’s area compared to the rectangle’s area?

3. Userectangle Z and the triangle with the altitude outside (triangle Z) to show the area formula for the triangle is
A= %x base X height.

a. Step One: Find the area of rectangle Z.

b. Step Two: What is half the area of rectangle 2?

c. Step Three: Prove, by decomposing triangle Z, that it is the same as half of rectangle Z. Please glue your
decomposed triangle onto a separate sheet of paper. Glue it into rectangle Z. What conclusions can you make
about the triangle’s area compared to the rectangle’s area?
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4, When finding the area of a triangle, does it matter where the altitude is located?

5. How can you determine which part of the triangle is the base and which is the height?

Exercises 6—-8

Calculate the area of each triangle. Figures are not drawn to scale.

24in. 6in.

8. Draw three triangles (acute, right, and obtuse) that have the same area. Explain how you know they have the same
area.

Eu REKA Lesson 4: The Area of All Triangles Using Height and Base S.15

MATH

©2015 Great Minds. eureka-math.org
G6-MS-SE-13 0-10.2015



A STORY OF RATIOS

Problem Set

Calculate the area of each figure below. Figures are not drawn to scale.

1. 2.
75 m
21m
72 m
3.
19m
5.

The Andersons are going on a long sailing trip during the summer. However, one of the sails on their sailboat
ripped, and they have to replace it. The sail is pictured below.

If the sailboat sails are on sale for $2 per square foot, how much will the new sail cost?

12ft

T -
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6. Darnell and Donovan are both trying to calculate the area of an obtuse triangle. Examine their calculations below.

12in

_E.iﬂ-q

Darnell’s Work Donovan’s Work
1 1
A=Ex3in.x4in. A=Ex12in.x4in.
A=6in? A = 24 in?

Which student calculated the area correctly? Explain why the other student is not correct.

7. Russell calculated the area of the triangle below. His work is shown.

25cm

1
A=Ex43cmx7cm

A = 150.5 cm?

Although Russell was told his work is correct, he had a hard time explaining why it is correct. Help Russell explain
why his calculations are correct.

8. The larger triangle below has a base of 10.14 m; the gray triangle has an area of 40.325 m?.

p——————1022m |

a. Determine the area of the larger triangle if it has a height of 12.2 m.

b. Let A be the area of the unshaded (white) triangle in square meters. Write and solve an equation to determine
the value of A, using the areas of the larger triangle and the gray triangle.
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Lesson 5 m

Lesson 5: The Area of Polygons Through Composition and

Decomposition

Classwork
Opening Exercise

Here is an aerial view of a woodlot.

A B
If AB = 10 units, FE = 8 units, AF = 6 units, and
DE = 7 units, find the lengths of the other two sides.
DC =
F
BC =
If DC = 10 units, FE = 30 units, AF = 28 units, and
BC = 54 units, find the lengths of the other two sides.
AB =
C
DE =
Discussion
2m 2m
4m
9m
7m
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A STORY. OF RATIOS Lesson 5 m

Example 1: Decomposing Polygons into Rectangles

The Intermediate School is producing a play that needs a special stage built. A diagram of the stage is shown below (not
to scale).

a. On the first diagram, divide the stage into three rectangles using two horizontal lines. Find the dimensions of
these rectangles, and calculate the area of each. Then, find the total area of the stage.

b. On the second diagram, divide the stage into three rectangles using two vertical lines. Find the dimensions of
these rectangles, and calculate the area of each. Then, find the total area of the stage.

¢.  On the third diagram, divide the stage into three rectangles using one horizontal line and one vertical line.
Find the dimensions of these rectangles, and calculate the area of each. Then, find the total area of the stage.

2m 2m 2m 2m 2m 2m

7m 7m 7m
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Zm 2 m

d. Think of this as a large rectangle with a piece removed.

i What are the dimensions of the large rectangle and the small rectangle?

ii. What are the areas of the two rectangles?

iii. What operation is needed to find the area of the original figure?

iv. What is the difference in area between the two rectangles?

V. What do you notice about your answers to (a), (b), (c}, and (d)?

vi. Why do you think this is true?

Example 2: Decomposing Polygons into Rectangles and Triangles

Parallelogram ABCD is part of a large solar power collector. The base measures 6 m and the height is 4 m.

a. Draw adiagonal from A to C. Find the area of both triangles ABC and ACD.

b. Draw in the other diagonal, from B to D. Find the area of both triangles ABD and BCD.
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Example 3: Decomposing Trapezoids

The trapezoid below is a scale drawing of a garden plot.

D 4m

A 8m

Find the area of both triangles ABC and ACD. Then find the area of the trapezoid.

Find the area of both triangles ABD and BCD. Then find the area of the trapezoid.

How else could we find this area?
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A STORY OF RATIOS

Problem Set

1. If AB = 20 units, FE = 12 units, AF
find the area of the irregular polygon.

A

Lesson 5 m

= 9 units, and DE = 12 units, find the length of the other two sides. Then,

B

2. IfDC =19 cm, FE = 5.6 cm, AF = 4.8 cm, and BC = 10.9 cm, find the length of the other two sides. Then, find

the area of the irregular polygon.

A

3. Determine the area of the trapezoid below. The trapezoid is not drawn to scale.

22m
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A STORY OF RATIOS Lesson 5 m

4, Determine the area of the shaded isosceles trapezoid below. The image is hot drawn to scale.

18m

1Zm

5. Here is a sketch of a wall that needs to be painted:

12 ft.

2 ft. 3ft 2 ft.

2 ft. 2 ft.

8ft.

6 ft.

a. The windows and door will not be painted. Calculate the area of the wall that will be painted.

b. Ifa quart of Extra-Thick Gooey Sparkle paint covers 30 ft2, how many quarts must be purchased for the painting
job?
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Lesson 5 m

6. The figure below shows a floor plan of a new apartment. New carpeting has been ordered, which will cover the
living room and bedroom but not the kitchen or bathroom. Determine the carpeted area by composing or
decomposing in two different ways, and then explain why they are equivalent.

45 ft.
23 TL. 20 1T,
15ft.  bedroom 15 ft. kitchen
35 ft.
bath
20 ft. living room 20 ft.
101t 35 ft.
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