A STORY OF RATIOS Lesson 6 m

Lesson 6: Area in the Real Worlid

Classwork
Exploratory Challenge 1: Classroom Wall Paint

The custodians are considering painting our classroom next summer. In order to know how much paint they must buy,
the custodians need to know the total surface area of the walls. Why do you think they need to know this, and how can
we find the information?

Make a prediction of how many square feet of painted surface there are on one wall in the room. If the floor has square
tiles, these can be used as a guide.

Estimate the dimensions and the area. Predict the area before you measure,

My prediction: ft2.

a, Measure and sketch one classroom wall. Include measurements of windows, doors, or anything else that
would not be painted.

Sketch:
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Lesson 6 m

Object or Measurement Precision Expression
Item to Be Units (measure to Length Width that Shows Area
Measured the nearest) the Area
1 1 1 1 3
door feet half foot — ft. - ft. —ft. —ft. — ft?
62ft 32& 62ftx32ft 224ft

b.  Work with your partners and your sketch of the wall to determine the area that needs paint. Show your sketch
and calculations below; clearly mark your measurements and area calculations.

c.  Agallon of paint covers about 350 ft?, Write an expression that shows the total area of the
wall. Evaluate it to find how much paint is needed to paint the wall.

d. How many gallons of paint would need to be purchased to paint the wall?
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Exploratory Challenge 2
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Precision
Object or Item Measurement . i
to Be Measured Units {measure to the Length Width Area

nearest)

1 1 3
door feet half foot 6= ft. 3= ft. 22— ft?
2 2 4
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Problem Set

1. Below is a drawing of a wall that is to be covered with either wallpaper or paint. The wall is 8 ft. high and
16 ft. wide. The window, mirror, and fireplace are not to be painted or papered. The window measures 18 in. wide
and 14 ft. high. The fireplace is 5 ft. wide and 3 ft. high, while the mirror above the fireplace is 4 ft. wide and 2 ft.
high. (Note: this drawing is not to scale.)

Window

Mirror

Fireplace

How many square feet of wallpaper are needed to cover the wall?

b. The wallpaper is sold in rolls that are 18 in. wide and 33 ft. long. Rolls of solid color wallpaper will be used, so
patterns do not have to match up.
i.  Whatis the area of one roll of wallpaper?

iil.  How many rolls would be needed to cover the wall?

This week, the rolls of waltpaper are on sale for $11.99/roll. Find the cost of covering the wall with wallpaper.

d. A gallon of special textured paint covers 200 ft? and is on sale for $22.99/gallon. The wall needs to be painted
twice (the wall needs two coats of paint). Find the cost of using paint to cover the wall.

2. Aclassroom has a length of 30 ft. and a width of 20 ft. The flooring is to be replaced by tiles. If each tile has a
length of 36 in. and a width of 24 in., how many tiles are needed to cover the classroom floor?

3. Challenge: Assume that the tiles from Problem 2 are unavailable. Another design is available, but the tiles are
square, 18 in. on a side. If these are to be installed, how many must be ordered?
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4. Avrectangular flower bed measures 10 m by 6 m. It has a path 2 m wide around it. Find the area of the path.

I TR, |

-‘I." s 7_.:

5. Adiagram of Tracy’s deck is shown below, shaded blue. He wants to cover the missing portion of his deck with soil
in order to grow a garden.

a. Find the area of the missing portion of the deck. Write the expression and evaluate it.

1m 7m

3m

b.  Find the missing portion of the deck using a different method. Write the expression and evaluate it.
¢.  Write two equivalent expressions that can be used to determine the area of the missing portion of the deck.

d.  Explain how each expression demonstrates a different understanding of the diagram.

6. The entire large rectangle below has an area of 3% ft2. If the dimensions of the white rectangle are as shown

below, write and solve an equation to find the area, A, of the shaded region.
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Lesson 7: Distance on the Coordinate Plane

Classwork

Example

Determine the lengths of the given line segments by determining the distance between the two endpoints.
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Exercise

Complete the table using the diagram on the coordinate plane.

Line
Segment

Point

Point

Distance

Proof
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Extension

For each problem below, write the coordinates of two points that are 5 units apart with the segment connecting these
points having the following characteristics.

a. Thesegment is vertical.

b. The segment intersects the x-axis.

c. The segment intersects the y-axis.

d. The segment is vertical and lies above the x-axis.
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Problem Set

1. Given the pairs of points, determine whether the segment that joins them is horizontal, vertical, or neither.
a. X(3,5)andY(—-2,5)
b. M(—4,9)and N(4,-9)
c¢. E(-7,1)andF(-7,4)

2. Complete the table using absolute value to determine the lengths of the line segments.

Line Segment Point Point Distance Proof
AB (-3,5) (7,5)
cD (1,-3) (=6,-3)
EF 2,-9 (2,-3)
GH 6,1) (6,16)
JK (—3,0) (—3,12)

3. Complete the table using the diagram and absolute value to determine the lengths of the line segments.

3’ Line

Point Point Distance Proof
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4. Complete the table using the diagram and absolute value to determine the lengths of the line segments.

Lesson 7 m

Line
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Point
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5. Name two points in different quadrants that form a vertical line segment that is 8 units in length.

6. Name two points in the same quadrant that form a horizontal line segment that is 5 units in length.
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Lesson 8: Drawing Polygons in the Coordinate Plane

Classwork
Examples
y
r 3
x
v

1. Plot and connect the points A(3, 2), B(3,7), and €(8,2). Name the shape, and determine the area of the polygon,
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2. Plot and connect the points E(—8, 8), F(—2,5), and G(—7, 2). Then give the best name for the polygon, and
determine the area.

3. Plot and connect the following points: K(—9,-7), L(—4, —2), M(—1,-5), and N(—5, —5). Give the best name for
the polygon, and determine the area.

4. Plot and connect the following points: P(1,—4), Q(5,—2), R(9,—4), S(7, -8), and T (3, —8). Give the best name
for the polygon, and determine the area.

EUREKA Lesson 8: Drawing Polygons in the Coordinate Plane S.36
MATH

©2015 Great Minds. eureka-math.org
G6-M5-5E-13.0-10.2015



ASTORY OF RATIOS e ~ lessons TR

5. Two of the coordinates of a rectangle are A(3,7) and B(3, 2). The rectangle has an area of 30 square units. Give

the possible locations of the other two vertices by identifying their coordinates. (Use the coordinate plane to draw
and check your answer.) y

'y

Exercises

For Exercises 1 and 2, plot the points, name the shape, and determine the area of the shape. Then write an expression
that could be used to determine the area of the figure. Explain how each part of the expression corresponds to the
situation. y

E 3
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1. A(4,6), B(8,6), C(10,2), D(8,-3), E(5,—3), and F(2,2)

2. X(=9,6),Y(~2,—1), and Z(—8,—7)
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3. Arectangle with vertices located at (—3, 4) and (5, 4) has an area of 32 square units. Determine the location of the
other two vertices.

4. Challenge: A triangle with vertices located at (—2, —3) and (3, —3) has an area of 20 square units. Determine one
possible location of the other vertex.
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Problem Set

Plot the points for each shape, determine the area of the polygon, and then write an expression that could be used to
determine the area of the figure. Explain how each part of the expression corresponds to the situation.

1. A(1,3), B(2,8), C(8,8), D(10,3), and E(5,—2) y

&

2. X(-10,2),Y(~3,6), and Z(—6, —5)
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3. E(5,7), F(9,-5),and G(1,—3) 7

4. Find the area of the triangle in Problem 3 using a different method. Then, compare the expressions that can be used
for both solutions in Problems 3 and 4.

5. Two vertices of a rectangle are (8, —5) and (8, 7). If the area of the rectangle is 72 square units, name the possible
location of the other two vertices.

6. Atriangle with two vertices located at (5, —8) and (5, 4) has an area of 48 square units. Determine one possible

location of the other vertex.
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Lesson 9: Determining Perimeter and Area of Polygons on the

Coordinate Plane

Classwork
Example 1

lasjeet has made a scale drawing of a vegetable garden she plans to make in her backyard. She needs to determine the
perimeter and area to know how much fencing and dirt to purchase. Determine both the perimeter and area.
y

L1l
A ;

Example 2

Calculate the area of the polygon using two different methods. Write two expressions to represent the two methods,
and campare the structure of the expressions.

oA
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Exercises

1. Determine the area of the following shapes.

a.
/
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L] [_]
+ - X
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2. Determine the area and perimeter of the following shapes.

d.
/
3
£l
] X
ry
b.
Yy
- » X
3
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Problem Set

1. Determine the area of the polygon.

Y
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v
2. Determine the area and perimeter of the polygon.
y
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v
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3. Determine the area of the polygon. Then, write an expression that could be used to determine the area.

4. If the length of each square was worth 2 instead of 1, how would the area in Problem 3 change? How would your
expression change to represent this area?

5. Determine the area of the polygon. Then, write an expression that represents the area.

6. Describe another method you could use to find the area of the polygon in Problem 5. Then, state how the
expression for the area would be different than the expression you wrote.
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7. Write one of the letters from your name using rectangles on the coordinate plane. Then, determine the area and
perimeter. (For help see Exercise 2(b). This irregular polygon looks sort of like a T.)

y

EUREKA Lesson 9: Determining Perimeter and Area of Polygons on the Coordinate Plane S.47
MATH

©2015 Great Minds. eureka-math.org
G6-M5-5E-13.0-10.2015



A STORY OF RATIOS

Lesson 10: Distance, Perimeter, and Area in the Real World

Classwork
Opening Exercise

a. Find the area and perimeter of this rectangle:

5cm

9cm

b.  Find the width of this rectangle. The area is 1.2 m?, and the length is 1.5 m.

A=12m?2

3
l
~J

=15m

Example: Student Desks or Tables

1. Measure the dimensions of the top of your desk.
2. How do you find the area of the top of your desk?
3. How do you find the perimeter?

4. Record these on your paper in the appropriate column.
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Exploratory Challenge

Estimate and predict the area and perimeter of each object. Then measure each object, and calculate both the area and
perimeter of each.

. Precision Area . Perimeter
Object or F Area (square units) e .
Measurement | (measure | Prediction . . Prediction Perimeter
Item to be i Write the expression . i .
Units to the (square ] (linear (linear units)
Measured R and evaluate it. R
nearest) units) units)
1 1
6=ft. x 3=ft. 1 1
Ex: door feet half foot B 3 2 2 (3 Eft' L 65&')
=22 —ft? =20 ft.
4
desktop
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Optional Challenge

Lesson 10 m

Object or Item

Precision

EUREKA
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Measurement Area Perimeter
i Units {inEasurelto (square units) (linear units)
Measured the nearest) q
6=ft. x 3=ft 1 1
Ex: door feet half foot 3 z (3 Eft' +6 2 ft')
=22—-ft2 = 20 ft.
4
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Problem Set

1. How s the length of the side of a square related to its area and perimeter? The diagram below shows the first four
squares stacked on top of each other with their upper left-hand corners lined up. The length of one side of the
smallest square is 1 foot.

a.  Complete this chart calculating area and perimeter for each square.

Expression
Showing the
Perimeter

1 1x1 1 1x4 4

Perimeter
(in feet)

Side Length Expression Area
(in feet) Showing the Area {in square feet)

10

b. Inasquare, which numerical value is greater, the area or the perimeter?
¢ When is the numerical value of a square’s area (in square units) equal to its perimeter (in units)?
d. Whyis this true?
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2. This drawing shows a school pool. The walkway around the pool needs special nonskid strips installed but only at
the edge of the pool and the outer edges of the walkway.

i5m 25m

S0m

S0m

a.  Find the length of nonskid strips that is needed for the job.

b.  The nonskid strips are sold only in rolls of 50 m. How many rolls need to be purchased for the job?

3. Ahomeowner called in a painter to paint the walls and ceiling of one bedroom. His bedroom is 18 ft. long, 12 ft.
wide, and 8 ft. high. The room has two doors, each 3 ft. by 7 ft.,, and three windows each 3 ft. by 5 ft. The doors and
windows will not be painted. A gallon of paint can cover 300 ft2. A hired painter claims he needs a minimum of
4 gallons. Show that his estimate is too high.

4. Theresa won a gardening contest and was awarded a roll of deer-proof fencing. The fencing is 36 feet long. She and
her husband, John, discuss how to best use the fencing to make a rectangular garden. They agree that they should
only use whole numbers of feet for the length and width of the garden.

a.  What are all of the possible dimensions of the garden?

b.  Which plan yields the maximum area for the garden? Which plan yields the minimum area?

5. Write and then solve the equation to find the missing value below.

A=1.82m? w

I
-~

=14m

n
W
]
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6. Challenge: This is a drawing of the flag of the Republic of the Congo. The area of this flag is 3 %ftz.

1

1t

a.  Using the area formula, tell how you would determine the value of the base. This figure is not drawn to scale.

b.  Using what you found in part (a), determine the missing value of the base.
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