NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 m 0

Lesson 17: From Nets to Surface Area

Student Outcomes

= Students use nets to determine the surface area of three-dimensional figures.

Fluency Exercise (5 minutes)

Addition/Subtraction Equations Sprint

Classwork
Opening Exercise (4 minutes)

Students work independently to calculate the area of the shapes below.

Opening Exercise

1.  Write numerical expressions for the area of each figure below. Explain and identify different parts of the figure.
a.

A= (14 cm)(12 cm) = 84 cm’

14 cm represents the base of the figure because 5 cm + 9 cm = 14
cm, and 12 cm represents the altitude of the figure because it forms a
right angle with the base.

5cm 9 cm
b. How would you write an equation that shows the area of a triangle with base b and height h?

A—lbh
T2

18 ft.

28 ft.

A= (28ft)(18ft.) = 504 f¢

28 ft. represents the base of the rectangle, and 18 ft. represents the height of the rectangle.

d. How would you write an equation that shows the area of a rectangle with base b and height h?

A=Dbh
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Discussion (5 minutes)

English Learners may not recognize the word surface; take this time to explain what surface area means. Demonstrate
that surface is the upper or outer part of something, like the top of a desk. Therefore, surface area is the area of all the
faces, including the bases of a three-dimensional figure.

Use the diagram below to discuss nets and surface area.

=  Examine the net on the left and the three-dimensional figure. What do you notice about the two diagrams?

o The two diagrams represent the same rectangular prism.

d /]

”

Area of back: Dxw
4em X Zom = Bom®

Areaof side: [xw

Zemx 2om = 4om’ Surface Area
EOORRRRN 1221 LANOOR Area of back + Area of side
o] + Area o f side
2 OIS Aym
o] ) + Area of bottom
R Area of side: [=w
RN AR Zemx 2em = 4 om? + Area of front + Area of top

Area aof bottom: [x<w
4emx 2 om = Bom Surface Area

=8cm?+4cm?+ 4cm?
+ 8cm?+ 8cm?+ 8cm?
=40 cm?

Area of front: {xw
4cm X 2om = Bom®

Area of top: [Mw
4em X Zom = Bom®

=  Examine the second rectangular prism in the center column. The one shaded face is the back of the figure,
which matches the face labeled “back” on the net. What do you notice about those two faces?

o The faces are identical and will have the same area.
Continue the discussion by talking about one rectangular prism pictured at a time, connecting the newly shaded face
with the identical face on the net.
= Will the surface area of the net be the same as the surface area of the rectangular prism? Why or why not?

o The surface area for the net and the rectangular prism will be the same because all the faces are
identical, which means their areas are also the same.

COMMON Lesson 17 From Nets to Surface Area
I CORE Date: 1/28/14t ‘ engage ny 263

© 2014 Common Core, Inc. Some rights reserved. commoncore.or; (0(9 BY-NC-SA This work s licensed under a
2 INC. 8 . -0Tg Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 m 6

Example 1 (4 minutes)

Lead the students through the problem.

Example 1

Use the net to calculate the surface area of the figure.

=  When you are calculating the area of a figure, what are you finding?
o The area of a figure is the amount of space inside a two-dimensional figure.

= Surface area is similar to area, but surface area is used to describe three-dimensional figures. What do you
think is meant by the surface area of a solid?

o The surface area of a three-dimensional figure is the area of each face added together.
=  What type of figure does the net create? How do you know?
o Arectangular prism because there are six rectangular faces.

= If the boxes on the grid paper represent a 1 cm X 1 cm box, label the dimensions of the net.

a

2 cm
1cm 1cm
2 cm 2 cm
1cm 1cm
2 cm
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The surface area of a figure is the sum of the areas of all faces. Calculate the area of each face and record this

value inside the corresponding rectangle.

o 2cm
1lcm 2em? lem
P ¥ 2
g {2em gj=sm
"1 4cmz
icm Jem? iem
Acm?  |2cm

In order to calculate the surface area, we will have to find the sum of the areas we calculated since they
represent the area of each face. There are two faces that have an area of 4 cm’” and four faces that have an
area of 2 cm’. How can we use these areas to write a numerical expression to show how to calculate the

surface area of the net?
MP.2 o The numerical expression to calculate the surface area of the net would be:

& AIemx2ecm)+ (A emXx2cm)+ (A ecmXx2ecm)+ (1ecm X 2cm) + (2cm X 2cm) + (2 cm X 2 cm).

MP.7
Write the expression more compactly, and explain what each part represents on the net.

8 4(1lcmXx2cm)+2(2cm X 2cm)
The expression means there are 4 rectangles that have dimensions 1 cm X 2 cm on the net and 2
rectangles that have dimensions 2 cm X 2 cm on the net.

o
= What is the surface area of the net?

o The surface area of the net is 16 cm’.

Example 2 (4 minutes)

Lead the students through the problem.

Example 2

Use the net to write an expression for surface area.

\/

=  What type of figure does the net create? How do you know?
A square pyramid because one face is a square and the other four faces are triangles.

a
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= If the boxes on the grid paper represent a 1 ft. X 1 ft. square, label the dimensions of the net.

o

= How many faces does the rectangular pyramid have?
s 5

=  Knowing the figure has 5 faces, use the knowledge you gained in Example 1 to calculate the surface area of the
rectangular pyramid.

o Area of Base: 3 ft. X 3ft. =9 ft’
1
Area of Triangles: > X 3ft. X2 ft.= 3ft2

Surface Area: 9f* + 3 f' + 3+ 3 f'+ 3 ft° = 21 ft°

Exercises 1-4 (13 minutes)

Students work individually to calculate the surface area of the figures below.

Exercises

Name the solid the net would create, and then write an expression for the surface area. Use the expression to determine
the surface area. Assume the each box on the grid paper represents a 1 cm X 1 cm square. Explain how the expression
represents the figure.

1.

Name of Shape: Rectangular pyramid but more specifically a
square pyramid

Surface Area: SA=4cmXxX4cm+ 4(% X4cmx3 cm) =
16 cm? + 4(6 cm?) = 40 cm?

The figure is made up of a square base that is 4 cm X 4 cm and
four triangles with a base of 4 cm and a height of 3 cm.
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Name of Shape: Rectangular Prism

Surface Area: 2(5cm x 5cm) +4(5ecm X 2
cm) = 2(25 cm’) + 4(10 cm®) = 90 cm’

The figure has 2 square faces that are
5 cm X 5 cm and 4 rectangular faces that are 5 cm
X 2 cm.

Name of Shape: Rectangular Pyramid

Surface Area: 3cm x4 cm+ 2 (% X4 cmx4 cm) +

2 (% Xx4cmx3 cm) =12 cm? + 2(8 cm?) + 2(6 cm?)

=40 cm?

The figure has one rectangular base that is 3 cm X 4 cm, two
triangular faces that have a base of 4 cm and a height of 4
cm, and two other triangular faces with a base of 3 cm and a
height of 4 cm.

Name of Shape: Rectangular Prism

Area of Bases: 6cm X 5cm=30cm’>,5cmx1cm=
5cm’, 6ecmx1cecm=6cm’

Surface Area: 2(6cm X 5cm) +2(5cm X 1.cm) + 2(6 cm
x 1.em) = 2(30 cm®) + 2(5 cm®) + 2(6 cm®)
=82 cm’

The figure has 2 rectangular faces that are 6 cm X 5 cm, 2
rectangular faces that are 5 cm X 1 cm, and the final 2 faces
are6cm X 1cm.
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Closing (5 minutes)

=  Why is a net helpful when calculating the surface area of pyramids and prisms?
=  What type of pyramids and/or prisms requires the fewest calculations when finding surface area?

o Regular pyramids or prisms because the lateral faces are identical so the faces have equal areas.

Exit Ticket (5 minutes)
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Name Date

Lesson 17: From Nets to Surface Area

Exit Ticket

Name the shape and then calculate the surface area of the figure. Assume each box on the grid paper represents a
1in. X 1in. square.
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Exit Ticket Sample Solutions

Name the shape and then calculate the surface area of the figure. Assume each box on the grid paper represents a
1in. X 1in. square.

Name of Shape: Rectangular Pyramid

Area of Base: 5 in. X 4in. = 20 in’
o 1 o . .2 1 . . .2
Area of Triangles: 2 X 4 in. X 4 in. = 8in’, 2 X 5in. X 4in. = 10 in

Surface Area: 20 in® + 8 in’ + 8 in”> + 10 in® + 10 in” = 56 in®

Problem Set Sample Solutions

Name the shape and write an expression for surface area. Calculate the surface area of the figure. Assume each box on
the grid paper represents a 1 ft. X 1 ft. square.

1.

Name of Shape: Rectangular Prism

Rftxaft)+Q2ftx4ft)+@ftXTft)+ @ ft.x7ft)+ (7 ft.x2 ft.)+ (7 ft.x 2 ft.)
22 ftx4ft)+2(4ftxX7 ft.)+2(7 ft.x2 ft.)

16 ft*> + 56 ft? + 28 ft* =100 ft?
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Name of Shape: Rectangular Pyramid
1 1 1 1
2 ftx 5 ft.) + (Ex 2 fx 4ft.) + (E X 2 ft.x 4ft.) + (Ex 5ft.><4ft.) + (Ex 5 fe.x 4ft.)

2 ftx 5 ft.+2 Gx 2 fx 4ft.)+2(%>< 5ft.><4ft.)

10 ft* + 8ft* + 20 ft*> = 38 ft?

Explain the error in each problem below. Assume each box on the grid paper represents a 1 m X 1 m square.

3.

Name of Shape: Rectangular Pyramid but more
specifically a square pyramid

Areaof Base: 3m x 3 m=9m’

Area of Triangles: 3m X4 m =12 m’

Surface Area: 9m’>+12m> +12m> + 12 m®
+12m’=57m’

The error in the solution is the area of the triangles. In order to calculate the correct area of the triangles, you must

use the correct formula A = %bh. Therefore, the area of each triangle would be 6 m” and not 12 m’.
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Name: Rectangular Prism
Area of Faces: 3m X3 m=9m’

Surface Area: 9Im>*+9m*+9m>’+9m’+9m’
=45m’

The surface area is incorrect because the student did not find the sum of all 6 faces. The solution shown above only
calculates the sum of 5 faces. Therefore, the correct surface area should be 9 +9 +9 + 9 + 9 + 9 = 54 m® and not
45 m’.

5. Sofia and Ella are both writing expressions to calculate the surface area of a rectangular prism. However, they
wrote different expressions.

a. Examine the expressions below, and determine if they represent the same value. Explain why or why not.

Sofia’s Expression:

Bcmx4cm)+B3cmx4cm)+ (3cmx5cm)+ (3cm X 5cm) + (4 cm X 5cm) + (4 cm X 5 cm)

Ella’s Expression:

2(3cmx4cm)+2(3cmx5cm)+ 2(4cmx5cm)

Sofia and Ella’s expressions are the same, but Ella used the distributive property to make her expression more
compact than Sofia’s.

b. What fact about the surface area of a rectangular prism does Ella’s expression show that Sofia’s does not?

A rectangular prism is composed of three pairs of sides with identical areas.
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Addition and Subtraction Equations — Round 1 Number Correct:

Directions: Find the value of m in each equation.

1. m+4=11 18. m —54 =37
2. m+2=5 19. 44+m=09
3. m+5=8 20. 6+m=13
4. m—7=10 21. 24+m=231
5. m—8=1 22. 15=m+11
6. m—4=2 23. 24=m+13
7. m+ 12 = 34 24. 32=m+ 28
8. m+ 25 =45 25. 4=m-7
9. m+ 43 =89 26. 3=m-5
10. m—20=31 27. 12=m-14
11. m—13 = 34 28. 23=m-—7
12. m—45 =68 29. 14 =m—-33
13. m+ 34 =41 30. 2=m—41
14. m+ 29 =52 31. 64 =m+ 23
15. m+ 37 =61 32. 72 =m+ 38
16. m—43 = 63 33. 1=m-15
17. m—21=40 34. 24=m-—56
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Addition and Subtraction Equations — Round 1 [KEY]

Directions: Find the value of m in each equation.

1. m+4=11 m=17 18. m — 54 =37 m =91
2. m+2=5 m=3 19. 44+m=9 m=5
3. m+5=38 m=3 20. 6+m=13 m="17
4. m—7=10 m=17 21. 2+m=231 m=29
5. m—-8=1 m =9 22. 15=m+11 m=4
6. m—4=2 m==6 23. 24 =m+13 m=11
7. m+ 12 =34 m=22 24. 32=m+28 m=4
8. m+ 25 =45 m=20 25. 4=m-7 m=11
9. m+ 43 =89 m =46 26. 3=m-5 m=28
10. m—20=31 m =51 27. 12=m - 14 m=26
11. m—13 =34 m =47 28. 23 =m-—-7 m =30
12. m — 45 = 68 m=113 29. 14 =m —33 m =47
13. m+ 34 =41 m=7 30. 2=m-—41 m =43
14. m+ 29 =52 m=23 31. 64 =m+ 23 m=41
15. m+ 37 =61 m = 24 32. 72 =m+ 38 m = 34
16. m—43 = 63 m =106 33. 1=m-15 m=16
17. m—21=40 m=61 34. 24 =m—56 m = 80
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Addition and Subtraction Equations — Round 2 Number Correct:
Directions: Find the value of m in each equation. Improvement:
1. m+2=7 18. 6=m+3

2. m+4 =10 19. 12=m+7

3. m+8=15 20. 24=m+16

4. m+7 =23 21. 13=m+9

5. m+12 =16 22. 32=m-3

6. m-—5=2 23. 22=m-—12

7. m—3=8 24, 34=m-10

8. m—4=12 25. 48 = m + 29

9. m— 14 = 45 26. 21=m+17

10. m+ 23 =40 27. 52=m+37

11. m+ 13 =31 28. 66 = m + 29

12. m+ 23 =48 29. 42 =m—18

13. m+ 38 =52 30. 39=m-12

14. m—14 =27 31. 62 =m— 39

15. m—23 =35 32. 14 =m —47

16. m—17 =18 33. 15+m =23

17. m—64=1 34. 284+ m=41
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Addition and Subtraction Equations — Round 2 [KEY]

Directions: Find the value of m in each equation.

1. m+2=7 m=>5 18. 6=m+3 m=3
2. m+4=10 m=6 19. 12=m+7 m=>5
3. m+8=15 m=7 20. 24 =m+16 m=28
4. m+7 =23 m=16 21. 13=m+9 m=4
5. m+12 =16 m=4% 22. 32=m-3 m = 35
6. m-—5=2 m=7 23. 22=m-—12 m = 34
7. m—-3=8 m=11 24. 34=m—-10 m = 44
8. m—4=12 m=16 25. 48 = m + 29 m=19
9. m— 14 = 45 m =59 26. 21=m+17 m=4
10. m+ 23 =40 m=17 27. 52 =m+ 37 m=15
11. m+ 13 =31 m=18 28. 66 = m + 29 m =37
12. m+ 23 =48 m =25 29. 42 =m—18 m = 60
13. m+ 38 =52 m =14 30. 39=m—12 m=>51
14. m—14 =27 m=41 31. 62 =m—39 m =101
15. m—23 =35 m =58 32. 14 =m — 47 m =61
16. m—17 =18 m =35 33. 154+ m =23 m=28
17. m—64=1 m = 65 34. 28+ m =41 m=13
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