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What You
Learned Before

@ Finding Areas of Squares

“p,
and Rectangles (4.Mp.3, 5.Nf.4b) d:,fg;';g:, ":gi‘ghV;IOI}lld You like it if | ooy
of you ould

Example 1 Find the area of the rectangle. I cat food cqno

Area = Jw Write formula for area.
=7(3) Substitute 7 for £ and 3 for w.
=21 Multiply.

The area of the rectangle is 21 square millimeters.

Try It Yourself
Find the area of the square or rectangle.

1. 2. 4.2 ft

@ Finding Areas of Triangles (6.6.1)

Example 2  Find the area of the triangle.

A= %bh Write formula.

=—(6)(7) Substitute 6 for b and 7 for h.

(42) Multiply 6 and 7.
=21 Multiply % and 42.
The area of the triangle is 21 square inches.
Try It Yourself
Find the area of the triangle.

4. 5.
6 ft




14.1 Surface Areas of Prisms

r
= ED Y -4 \ { <L -4 . .
_Ei,sJ Jﬂﬂ@l,' QU@'S)"T'J@E'J How can you find the surface area of a prism?
7 N .
1" _ACTIVITY: Surface Area of a Rectangular Prism
Work with a partner. Copy the net for a rectangular prism. Label each side
as h, w, or £.Then use your drawing to write a formula for the surface area
of a rectangular prism.
o . |
1 1 I
| |
1 1 :
h I I |
o 1 '
v/
w
Work with a partner.
a. Find the surface area of the solid shown by the net. Copy the net, cut it out,
and fold it to form a solid. Identify the solid.
3 4
‘ CoMMON
CORE 3 /N 4
Geometry : 5 :
In this lesson, you will 1 1
e use two-dimensional 3 : :
nets to represent 1 1
three-dimensional solids. : :
o find surface areas of L o e e el ___ ,
rectangular and
triangular prisms.
o solve real-life problems. 3 f

Learning Standard
1.G.6

b. Which of the surfaces of the solid are bases? Why?
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? ACTIVITY: Forming Rectangular Prisms

Math ) Work with a partner.
Practice 23 ) e Use 24 one-inch cubes to form
arectangular prism that has

Construct the given dimensions
Arguments g ‘
What method did e Draw each prism.
you use to find the . i
surface area of the e Find the surface area of each prism.
rectangular prism?
Explain. .

a. 4X3X2 Drawing Surface Area

[T 77 in.2
[ L L L :
b. 1 X1Xx24 c. 1xX2x12 d. 1 X3x%x8
e. 1X4X6 f. 2Xx2X%X6 g 2X4X3

Use your formula from Activity 1 to verify your results in Activity 3.
IN YOUR OWN WORDS How can you find the surface area of a prism?

~What Is Your Answer?
4,
5
6

REASONING When comparing ice blocks with the same volume, the ice
with the greater surface area will melt faster. Which will melt faster, the
bigger block or the three smaller blocks? Explain your reasoning.

3 ft

1 ft 1ft
Tt T ;
1t R "f w\.
\.l _——{ ii )/—1
oo J y £\
—

Use what you learned about the surface areas of rectangular prisms
to complete Exercises 4-6 on page 591.

-Practice

Section 14.1 Surface Areas of Prisms
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Key Vocabulary ‘T))N GO K@Y/ Idl@@;

lateral surface area,

p. 590 Surface Area of a Rectangular Prism
| 8 Words The surface area S of a rectangular prism is the sum of the
areas of the bases and the lateral faces.
¥
w
w w '

lateral| lateral |[lateral| lateral h
face face face face

Algebra S=2/w+2/h+ 2wh
b4 4

Areas of Areas of
bases lateral faces

Finding the Surface Area of a Rectangular Prism

EXAMPLE (1

Find the surface area of the prism. 3in.
Draw a net. 5in.
5in. 5in. 3in.
S=20w+2¢h + 2wh
o = 23)(5) + 23)(6) + 2(5)(6) 6 in.
=30+ 36 + 60
=126

. The surface area is 126 square inches.

@ On Your Own

, Find the surface area of the prism.

Exercises 7-9 4 1. 2.

4 ft

1

1

1

1

1
/)----
e 3 ft
2ft
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G0 Key Idea

Surface Area of a Prism

The surface area S of any prism is the sum of the areas of the bases
and the lateral faces.

S = areas of bases + areas of lateral faces

SECVUIJNEIR  Finding the Surface Area of aTriangular Prism

Find the surface area of the prism.

5m
4 Draw a net.

3m 4m
6m 3m 4m
5m
6m
4m

3m
Remember ; Area of a Base Areas of Lateral Faces
The area A of a triangle Redbase: L+3+4 =6 Green lateral face: 3 <6 =18
with base b and height 2

1 Purple lateral face: 56 = 30
hisA = Ebh'

Blue lateral face: 4 « 6 = 24

Add the areas of the bases and the lateral faces.
S = areas of bases + areas of lateral faces

=6+6+ 18+ 30+ 24
—

T (There are two identical
— 84 Lbases. Count the area twice.

The surface area is 84 square meters.

@ On Your Own

o Find the surface area of the prism.

Exercises 10-12 4 3. 5m 12m 4.

4 cm
,)"‘~-__ 3m

[/ 4cm
3cm

Section 14.1 Surface Areas of Prisms 589



When all the edges of a rectangular prism have the

1
Remember same length s, the rectangular prism is a cube. The : s
: formula for the surface area of a cube is g
A cube has 6 congruent L
square faces. S = 6s%. Formula for surface area of a cube S

EXAMPLE @ Finding the Surface Area of a Cube

Find the surface area of the cube.

12 m

1
: S = 652 Write formula for surface area of a cube.
r-4-
.7 12m = 6(12)2 Substitute 12 for s.
12m . .
= 864 Simplify.

.+ The surface area of the cube is 864 square meters.

The lateral surface area of a prism is the sum of the areas of the
lateral faces.

EXAMPLE ‘ Real- Llfe Application

The outsides of purple traps are coated with glue
to catch emerald ash borers. You make your own
trap in the shape of a rectangular prism with an
open top and bottom. What is the surface area
that you need to coat with glue?

20 in.

Find the lateral surface area.

Do not include the areas of
S=2/0h+ 2wh the bases in the formula. 12in.

10in.
= 2(12)(20) + 2(10)(20) Substitute.
= 480 + 400 Multlply
= 880

. So, you need to coat 880 square inches with glue.

@ On Your Own
5. Which prism has the greater

You’re
Exercises 13-15 ° surface area?

Q L

9cm !

]——-_

6. WHAT IF? In Example 4, both
the length and the width of ‘ 9cm
your trap are 12 inches. What 9cm
is the surface area that you > cm
need to coat with glue?
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14.1 Exercises

>4

@/ Vocabulary and Concept Check

arectangular prism.

Find “both” answers.

1. VOCABULARY Describe two ways to find the surface area of

Help with Homework /G
BigldeasMath gcom

2. WRITING Compare and contrast a rectangular prism to a cube.

3. DIFFERENT WORDS, SAME QUESTION Which is different?

1
1
]
Find the surface Find the area of the : Zin.
area of the prism. bases of the prism. !
1
Find the area of the Find the sum of the areas of the bases L . ; _
net of the prism. and the lateral faces of the prism. 3in -
N
Practice and Problem Solving
Use one-inch cubes to form a rectangular prism that has the given dimensions.
Then find the surface area of the prism.
4, 1 X2X3 5. 3X4X1 6. 2X3X2
Find the surface area of the prism.
@ 7. 8. : 9. i
: 7 mm : 3yd
1
: Ji
+--F= e
ad 4 mm L /5yd
5mm ’
1 % yd
@ 10. 17 ft 11. .
AN
o k on R
[ 1 6m
15 ft
@ 13. , 14. : 15. .
: 7 yd : 0.5 cm : % ft
1 1 1
/)----- /)----- /)-----
‘ 7yd z 0.5cm z 2 ft
7 yd 0.5 cm % ft 3
Section 14.1 Surface Areas of Prisms 591



16. ERROR ANALYSIS Describe and correct
the error in finding the surface area of
the prism.

H Y
5in. N

X

17. GAME Find the surface area of the tin game case.

18. WRAPPING PAPER A cube-shaped gift is

11 centimeters long. What is the least amount
of wrapping paper you need to wrap the gift?

sin|

— 13 in.

—

Find the surface area of the prism.

20. 12in.  4in.
'—@3 in.
5in. 5in.
6in.

5 = 2(5)(3) + 2(3)(4) + 2(5)(3)
=30 + 24 + 30
= 84 in.2

FROSTING One can of frosting covers about
280 square inches. Is one can of frosting
enough to frost the cake? Explain.

21.

Zme

22. OPEN-ENDED Draw and label a rectangular prism that has

a surface area of 158 square yards. ——3in
= T
s
< S araa T,
= SUPER °f .
23. LABEL A label that wraps around a box of golf balls covers == - .\)Gb‘fhfialls
75% of its lateral surface area. What is the value of x? A, Su;if;frg a
e il 2in.
xin.—
h
24. BREAD Fifty percent of the surface area of
_ the bread is crust. What is the height h?
10 cm

10 cm
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Compare the dimensions of the prisms. How many times greater is the
surface area of the red prism than the surface area of the blue prism?

25. ; 26. i
1
1 1
1
: 3m : 9m : 4 ft : o
)_ - - 1 1
I
4m 2m : ’ < 4 ft 4 - -
A [ 4 ft a 6 ft
: 6m 6 ft
12m
27. STRUCTURE You are painting the prize pedestals shown (including the bottoms).
You need 0.5 pint of paint to paint the red pedestal.
a. The side lengths of the green pedestal are one-half the side Q
lengths of the red pedestal. How much paint do you -,
need to paint the green pedestal? N
b. The side lengths of the blue pedestal are triple TN 3 B

the side lengths of the green pedestal. How Ve
much paint do you need to paint the

blue pedestal?

c. Compare the ratio of paint amounts 7o
to the ratio of side lengths for the
green and red pedestals. Repeat for l
the green and blue pedestals. What
do you notice?

28. A keychain-sized puzzle cube is made up of small
cubes. Each small cube has a surface area of 1.5 square inches.

a. What is the side length of each small cube?
b. What is the surface area of the entire puzzle cube?

g fair Game Review what you learned in previous grades & lessons

Find the area of the triangle (Skills Review Handbook)
29. 30. 31.

16 ft 9m 8 ft

1 L 7 ft
20 ft 12m

32. MULTIPLE CHOICE What is the circumference of the basketball? T

Use 3.14 for 7. (Section 13.1) 9in.

A 14.13in. 28.26 in. © 56.52in. (D) 254.34in. l

.
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14.2 Surface Areas of Pyramids

E:S@ﬂﬁﬁ@l,' @@@Sﬁ”ﬁ@ﬂ How can you find the surface area of

a pyramid?

Even though many well-known pyramids have square bases, the base of a pyramid
can be any polygon.

vertex —
lateral face
slant height
[ base

Triangular Base Square Base Hexagonal Base

TiACTIVITY: Making a Scale Model

Work with a partner. Each pyramid has a square base.

e Draw a net for a scale model of one of the pyramids. Describe your scale.
e Cut out the net and fold it to form a pyramid.

e Find the lateral surface area of the real-life pyramid.

a. Cheops Pyramid in Egypt b. Muttart Conservatory in Edmonton

‘ COMMON o= o~ ' -
CORE

Side = 230 m, Slant height =~ 186 m Side = 26 m, Slant height =~ 27 m
Geometry

In this lesson, you will c. Louvre Pyramid in Paris d. Pyramid of Caius Cestius in Rome

e find surface areas of
regular pyramids.

e solve real-life problems.

Learning Standard
7.G.6

Side = 35 m, Slant height =~ 28 m Side = 22 m, Slant height =~ 29 m
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2 _ACTIVITY: Estimation

Math —~ Work with a partner. There are many

at (= different f t ts. Here i

Practice ) ifferent types of gemstone cuts. Here is
one called a brilliant cut.

Calculate

Accurately Top Side Bottom

How can you View View View

verify that you Crown &.‘;/ -

have calculated the v X 5

lateral surface area \ \,. st

accurately?

Pavilion

The size and shape of the pavilion can be 2 mm
approximated by an octagonal pyramid. i
a. What does octagonal mean?
b. Draw a net for the pyramid. slant height
c. Find the lateral surface area of 4 mm

the pyramid.

‘3. ACTIVITY: Comparing Surface Areas :

Work with a partner. Both pyramids have the same side lengths of the

base and the same slant heights.
8in.

a. REASONING Without calculating,
which pyramid has the greater
surface area? Explain.
6.9 in.

b. Verify your answer to part (a)
by finding the surface area of
each pyramid.

What Is Your Answer?

4. IN YOUR OWN WORDS How can you find the surface area of a pyramid?
Draw a diagram with your explanation.

Use what you learned about the surface area of a pyramid to
complete Exercises 4—6 on page 598.
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N A regular pyramid is a pyramid whose base is a regular polygon. The
Key Vocabulary o) lateral faces are triangles. The height of each triangle is the slant height
regular pyramid, of the pyramid.
p. 596

slant height, p. 596

) -

Remem be r base and the lateral faces.

@O Key Idea

Surface Area of a Pyramid

The surface area S of a pyramid

is the sum of the areas of the
lateral faces

slant height

In a regular polygon, slant height

all the sides are base
congruent and all the

angles are congruent. A

596

lateral faces

S = area of base + areas of lateral faces

EXAMPLE @ __Finding the Surface Area of a Square Pyramid

Find the surface area of the regular pyramid.

8in. Draw a net.
Area of Base  Area of a Lateral Face _
0 5in. 8in.
5¢5=25 l-5-8220
5in. 2 5in. ]

Find the sum of the areas of
the base and the lateral faces.

S = area of base + areas of lateral faces

=25+20+ 20+ 20+ 20

=105 ) —
There are 4 identical lateral
faces. Count the area 4 times.

.= The surface area is 105 square inches.

6 On Your Own

1. What is the surface area of a square pyramid with a base side
length of 9 centimeters and a slant height of 7 centimeters?

Chapter 14 Surface Area and Volume §) Multi-Language Glossary at BigldeasMath\/com



SEVUIN A8 Finding the Surface Area of a Triangular Pyramid

Find the surface area of the regular pyramid.

Draw a net.

Area of Base Area of a Lateral Face
1.10.87=435 1.10.14 =70

2 2

Find the sum of the areas of the base and

the lateral faces.

14 m

S = area of base + areas of lateral faces

=435+70+70+70
%/—/

=253.5 There are 3 identical lateral
faces. Count the area 3 times.

..+ The surface area is 253.5 square meters.

EXAMPLE @ Real-Life Application |

A roof is shaped like a square pyramid. One bundle of shingles covers
25 square feet. How many bundles should you buy to cover the roof?

The base of the roof does not need shingles. So, find the sum of
the areas of the lateral faces of the pyramid.

Area of a Lateral Face

%-18-152135

There are four identical lateral faces. So, the lateral surface area is
135 + 135 + 135 + 135 = 540.

Because one bundle of shingles covers 25 square feet, it will take
540 + 25 = 21.6 bundles to cover the roof.

.= So, you should buy 22 bundles of shingles.

2. What is the surface area of the regular

,re e
Exercises 7—12 dy pyramid at the right?

3. WHAT IF? In Example 3, one bundle of
shingles covers 32 square feet. How many
bundles should you buy to cover the roof?

Section 14.2 Surface Areas of Pyramids 597
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14.2 Exercises my
Help with Homework
BigldeasMath

@/ Vocabulary and Concept Check
1. VOCABULARY Can a pyramid have rectangles as lateral faces? Explain.

2. CRITICAL THINKING Why is it helpful to know the slant height of
a pyramid to find its surface area?

3. WHICH ONE DOESN'T BELONG? Which description of the solid does not
belong with the other three? Explain your answer.

square pyramid regular pyramid ‘
rectangular pyramid triangular pyramid s > m

Practice and Problem Solving

Use the net to find the surface area of the regular pyramid.

4, 3in. 5. 8 mm 6. 6m
1
10 mm
6m Area of base

4in’ Area of base is61.9 m2.
is 43.3 mm?Z.

In Exercises 7-11, find the surface area of the regular pyramid.

@ @ 7. o 8. m
()

4 cm
6 ft
10. 11. 20 mm
|
Area of base 16 mm
is 440.4 mm?>

@ 12. LAMPSHADE The base of the lampshade is a regular
hexagon with a side length of 8 inches. Estimate the
amount of glass needed to make the lampshade.

13. GEOMETRY The surface area of a square pyramid is
85 square meters. The base length is 5 meters. What
is the slant height?

598 Chapter 14 Surface Area and Volume



Find the surface area of the composite solid.

14. 15. 4 cm 10 cm 16. 5 ft
6 ft :I f
! O ° : /,L_ -
AT 10 cm [ ft—
L0 f 6 cm 5
4
I 4 ft /)- --------- >
R I — , 5 ft
P 5 ft 8.7 cm 10cm 12 ft
5 ft

17. PROBLEM SOLVING You are making an umbrella
that is shaped like a regular octagonal pyramid.

a. Estimate the amount of fabric that you need to
make the umbrella.

b. The fabric comes in rolls that are 72 inches wide.
You don’t want to cut the fabric “on the bias.” Find
out what this means. Then draw a diagram of how
you can cut the fabric most efficiently.

c¢. How much fabric is wasted?

18. REASONING The height of a pyramid is the perpendicular \ pyramid height
distance between the base and the top of the pyramid.
Which is greater, the height of a pyramid or the slant
height? Explain your reasoning.

19. TETRAHEDRON A tetrahedron is a triangular pyramid whose four
faces are identical equilateral triangles. The total lateral surface area
is 93 square centimeters. Find the surface area of the tetrahedron.

20. Is the total area of the lateral faces of a pyramid greater than,
less than, or equal to the area of the base? Explain.

;. ® ‘ ° !
o Fair Game Review what you learned in previous grades & lessons

Find the area and the circumference of the circle. Use 3.14 for .
(Section 13.1 and Section 13.3)

21. 22, 23.

24. MULTIPLE CHOICE The distance between bases on a youth baseball field is
proportional to the distance between bases on a professional baseball field.
The ratio of the youth distance to the professional distance is 2: 3. Bases on a
youth baseball field are 60 feet apart. What is the distance between bases on a
professional baseball field? (Skills Review Handbook)

A 40ft 90 ft © 120ft D 180 ft
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14.3 Surface Areas of Cylinders

c CoMMON
CORE
Geometry

In this lesson, you will

o find surface areas
of cylinders.

Applying Standard

1G.4

600

r
=% & <) )| v L2 \ | & L2
ESS Jﬂtﬂ@ll Q@@'S)ﬂ@w How can you find the surface area of
a cylinder?
base
A cylinder is a solid that has two parallel, I |
identical circular bases. sit:‘;i o h

‘7 - -
1" _ACTIVITY: Finding Area

Work with a partner. Use a
cardboard cylinder.

e Talk about how you can
find the area of the outside
of the roll.

o Estimate the area using the
methods you discussed.

e Use the roll and the scissors to find
the actual area of the cardboard.

e Compare the actual area to
your estimates.

e Make a net for the can. Name the
shapes in the net.

e Find the surface area of the can.

e How are the dimensions of the
rectangle related to the dimensions
of the can?

Chapter 14 Surface Area and Volume



N O N
3" ACITIVITY: Estimation

Work with a partner. From memory, estimate the dimensions of the real-life
item in inches. Then use the dimensions to estimate the surface area of the
item in square inches.

Math 7
Practice

View as
Components a.
How can you use
the results of
Activity 2 to help
you identify the
components of the
surface area?

\ I N ) C ~) \ § ™0 o o

~What Is Your Answer?

4. IN YOUR OWN WORDS How can you find the surface area of a cylinder?
Give an example with your description. Include a drawing of the cylinder.

5. To eight decimal places, =~ 3.14159265. Which of the following is
closest to 7?
22 .. 3%

a. 3.14 b. = .
7 113

“To approximate 7T =~ 3.141593, “Then | compuie % ~ 3.141593.”
I simply remember 1,1, 3,3,5,5.”

-
Use what you learned about the surface area of a cylinder to
complete Exercises 3—5 on page 604.
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@0 Key Idea
Surface Area of a Cylinder

Words The surface area S of a cylinder is the sum of the areas of the
bases and the lateral surface.

base

Remember

72’#"

Pi can be approximated

h
as 3.14 or 2.
7 lateral surface h
Algebra S = 27r? + 27rh
Areas of Area of ’base
bases lateral surface

N\

SOV IJNHNIE  Finding the Surface Area of a Cylinder

Find the surface area of the cylinder. Round your answer to the
nearest tenth.

3mm Draw a net.
S=2uwr?+2urh
= 27(4)% + 27(4)(3)

=567
~ 175.8

::+ The surface area is about
175.8 square millimeters.

@ On Your Own
r Find the surface area of the cylinder. Round your answer to the
Exercises 6-8 °  nearest tenth.

=327 + 247 3 mm

1. 6 yd 2. 3cm

18 cm
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S CVIINEIR  Finding Surface Area

How much paper is used for the label on
the can of peas?

Find the lateral surface area of the cylinder.

Do not include the areas of
S=2nrh the bases in the formula.

=2m7(1)(2) Substitute.

=47~ 12.56 Multiply.

.+ About 12.56 square inches of paper is used for the label.

EXAMPLE @ Real-Life Application ’

You earn $0.01 for recycling the can in Example 2. How much can you
2in. expect to earn for recycling the tomato can? Assume that the recycle

@ value is proportional to the surface area.
Find the surface area of each can.

Tomatoes Peas

WHOLE PEELED _ 2 _ 2
S=2 + 27rh S=2 + 27rh
o5 TOMATOES Tr T Tr T
' =27(2)% + 27(2)(5.5) =27(1)?% + 27(1)(2)
=87+ 227 =27+ 4
= 307 =06

NET oz)
—c (12 Use a proportion to find the recycle value x of the tomato can.

307 in.? 67Tin2
x sool

30m+0.0l=x67 Cross Products Property
5¢0.01 =x Divide each side by 677.
0.05=x Simplify.

:+  You can expect to earn $0.05 for recycling the tomato can.

@ On Your Own
re 3. WHAT IF? In Example 3, the height of the can of peas
' dy is doubled
© Exercises 9-11 1s doubled.
a. Does the amount of paper used in the label double?

b. Does the recycle value double? Explain.

Section 14.3 Surface Areas of Cylinders 603
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com
@/ Vocabulary and Concept Check
1. CRITICAL THINKING Which part of the formula S = 277> + 27rrh represents
the lateral surface area of a cylinder?

2. CRITICAL THINKING You are given the height and the circumference of the base
of a cylinder. Describe how to find the surface area of the entire cylinder.

Practice and Problem Solving

Make a net for the cylinder. Then find the surface area of the cylinder. Round your
answer to the nearest tenth.

Find the surface area of the cylinder. Round your answer to the nearest tenth.
@ 6. 5mm 7. 6 ft

8.
= e ) 12 cm
! ( \ ()/6 cm

2
' T mm 7 ft !
1

/

Find the lateral surface area of the cylinder. Round your answer to the nearest tenth.

@ o. 10. . 9in. 1. Tam
1

/ﬁsﬁyd
R X S = mr? + 2arrh
12. ERROR ANALYSIS Des.crlbe = 7(5) + 21(5)(10.6)
and correct the error in 106 vd 1
finding the surface area =Y =257 + 106w
of the cylinder. ) ----4 = 1317 =~ 411.3 yd*

13. TANKER The truck’s tank
is a stainless steel cylinder.
Find the surface area of
the tank.

radius = 4 ft
604 Chapter 14 Surface Area and Volume



14. OTTOMAN What percent of the surface area of the ottoman  }—16i

15.

18.

is green (not including the bottom)?

REASONING You make two cylinders using
8.5-by-11-inch pieces of paper. One has a height

of 8.5 inches, and the other has a height of 11 inches.
Without calculating, compare the surface areas

of the cylinders.

Repeated
Reasoning

A cylinder has radius r and height h. @

a. How many times greater is the surface area
of a cylinder when both dimensions are
multiplied by a factor of 22 32 52 10? h

b. Describe the pattern in part (a). How many
times greater is the surface area of a cylinder | 8
when both dimensions are multiplied by a L/

factor of 20?

16. INSTRUMENT A ganza is a percussion in
used in samba music.

labeled ganzas.
b. The weight of the smaller ganza is 1.

. BRIE CHEESE The cut wedge represents
of the cheese.

. Find the surface area of the
cheese before it is cut.

. Find the surface area of

the remaining cheese after

the wedge is removed. Did .
the surface area increase, *{\
decrease, or remain the same? .

n.—

strument

a. Find the surface area of each of the two

1 pounds.

Assume that the surface area is proportional to
the weight. What is the weight of the larger ganza?

one-eighth

l\3in

——

—_——

}. L2 i L)
! fair Game Review what you learned in previous grades & lessons
(Skills Review Handbook)

N

19.

Find the area.

2 ft

—

L]

@ 32

5 ft

22. MULTIPLE CHOICE 40% of what number is 80?2

20. 21.
4 cm

7 in.

5in.
— \

8cm

48 © 200

12 in.

(Skills Review Handbook)

D 320

Section 14.3 Surface Areas of Cylinders
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141-143 Quiz /g

Progress Check 7'
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Find the surface area of the prism. (Section 14.1)

1. 3cm _—4cm 2. 1
T
1 1 4 mm
1 1
1 10 cm e o= = o -
; z 2 mm
[ 7 mm
A
5cm

Find the surface area of the regular pyramid. (Section 14.2)

3. 4, ‘
12m / 6cm
‘ Area of
o base is 3

5m 65.0 m2. 2 cm

Find the surface area of the cylinder. Round your answer to
the nearest tenth. (Section 14.3)

5. 10 ft 6. 5m
1
1
J 6m

Find the lateral surface area of the cylinder. Round your answer to
the nearest tenth. (Section 14.3)

12.2 mm

9. SKYLIGHT You are making a skylight that has
12 triangular pieces of glass and a slant height of
3 feet. Each triangular piece has a base of 1 foot.
(Section 14.2)

a. How much glass will you need to make the skylight?

b. Canyou cut the 12 glass triangles from a sheet of glass that is 4 feet
by 8 feet? If so, draw a diagram showing how this can be done.
I 3 ft I
10. MAILING TUBE What is the least amount of material M‘)

needed to make the mailing tube? (Section 14.3) 3in.

11. WOODEN CHEST All the faces of the wooden chest will be
painted except for the bottom. Find the area to be painted,
in square inches. (Section 14.1)

4 ft

4 ft 4 ft
Sections 14.1-14.3 Quiz 607



14.4 Volumes of Prisms

o CCOM. )2 Y L2
FNNY Jﬂﬂ@ll zifJS)'lw@mJ How can you find the volume of a prism?

ACTIVITY: Pearls in a Treasure Chest

Work with a partner. A treasure chest is filled with valuable pearls.
Each pearl is about 1 centimeter in diameter and is worth about $80.

Use the diagrams below to describe two
ways that you can estimate the number
of pearls in the treasure chest.

a.

c. Use the method in part (a) to estimate the value of the pearls in the chest.

c CSQ"R“?” 2" ACTIVITY: Finding a Formula for Volume

Geometry
In this lesson, you will

o find volumes of prisms.

® solve real-ffe problems. a. Write a formula that gives the volume in terms of the area of the
Learning Standard

7.G.6 base B and the height A.

b. Use both formulas to find the volume of
each prism. Do both formulas
give you the same

volume?
E [ 1]

608 Chapter 14 Surface Area and Volume

Work with a partner. You know that the formula for the volume of a
rectangular prism is V= fwh.

z2 Zz2 =z =2




? ACTIVITY: Finding a Formula for Volume

Math Work with a partner. Use the concept in Activity 2 to find a formula that gives
4 the volume of any prism.

L]
Practice
Use a Formula B
What are the given
o h
quantities? How
can you use the B
quantities to write h h
a formula? Triangular Prism Rectangular Prism Pentagonal Prism
-
h . h
h

Triangular Prism Hexagonal Prism Octagonal Prism

o -
@ _ACTIVITY: Using a Formula

Work with a partner. A ream of paper has 500 sheets.

a. Does a single sheet of paper have a volume? Why or why not?
b. Ifso, explain how you can find the volume of a single sheet of paper.

What Is Your Answer?

5. IN YOUR OWN WORDS How can you find the volume of a prism?

6. STRUCTURE Draw a prism that has a trapezoid as its base. Use your formula
to find the volume of the prism.

Use what you learned about the volumes of prisms to complete
Exercises 4—6 on page 612.

Section 14.4 Volumes of Prisms 609



14.4 Lesson M?
Lesson Tutorials -
BigIdeasMath \Jcom

The volume of a three-dimensional figure is a measure of the amount of
space that it occupies. Volume is measured in cubic units.

@O Key 1dea

Volume of a Prism

Words The volume V of a prism is the product of the area of the base
and the height of the prism.

Remember & area of base, B area of base, B

The volume V of a cube g }height, 5

with an edge length of )
sisV =s3. ,)' _____ > Y height, h

Algebra V= Bh

\_
EXAMPLE @ Finding the Volume of a Prism |

W Find the volume of the prism. i
1
The area of the base V= Bh Write formula for volume. [
of a rectangular prism =6(8) 15 Substitute. ! 15yd
is the product of the o 1
length £ and the =48 15 Simplify. !
width w. .
=720 Multiply. !
You can use V = fwh uHHpY Fq--
to find the volume of a . . . o7 8yd
rectangular prism. .+ The volume is 720 cubic yards. 6 vd

EXAMPLE (75 Finding the Volume of a Prism

Find the volume of the prism.

2in
V= Bh Write formula for volume. N\
1 . 4in
= —(5.5)(2) «4  Substitute. -
2 5.5in.
=554 Simplify.
=22 Multiply.

.2« The volume is 22 cubic inches.

610 Chapter 14 Surface Area and Volume



@ On Your Own

Find the volume of the prism.

re
Now.You're Req,
© Exercises 4—12 4 1. 2.
1
1
! 5m
aftf Lo bo ' 9m

s 4 ft

A movie theater designs two bags to hold 96 cubic inches of popcorn.
(a) Find the height of each bag. (b) Which bag should the theater
choose to reduce the amount of paper needed? Explain.

a. Find the height of each bag.

Bag B

,..,ﬁ ‘p Bag A Bag B

[" J{\Zl | V= Bh V= Bh
£ 96 = 4(3)(h 96 =44)(h
h EIOPCOQN , 3) () @)

i 96 = 12h 96 = 16h
J \JJ\V—* 8=h 6=nh
H 4 i B . .
L0 ain. R 4in. .:+ The heightis 8 inches. .:+ The heightis 6 inches.

b. To determine the amount of paper needed, find the surface
area of each bag. Do not include the top base.

BagA Bag B
S= 4w+ 20h+2wh S=4w+2/h+2wh
=4(3) +2(4)(8) +2(3)(8) =4(4) +2(4)(6) + 2(4)(6)
=12 + 64 + 48 =16 + 48 + 48
=124in? =112in.?

.= The surface area of Bag B is less than the surface area of Bag A.
So, the theater should choose Bag B.

@ On Your Own

3. You design Bag C that has a volume of
96 cubic inches. Should the theater in
Example 3 choose your bag? Explain.

4.8 in.

Section 14.4 VVolumes of Prisms 611



14.4 Exercises
Help with Homework i
BigIdeasMath \Jcom
Q/ Vocabulary and Concept Check
1. VOCABULARY What types of units are used to describe volume?

2. VOCABULARY Explain how to find the volume of a prism.
3. CRITICAL THINKING How are volume and surface area different?

Practice and Problem Solving
Find the volume of the prism.

D@ a 5. 6. /1~

1
9in. (85 m

1
1
1
,)'"_9. 8cm~ ‘V'7m
Z in. 4m
9in. 12 cm
cm

7. £ 8 9
: 6 yd ‘»
o\
4§ yd [ 1 9 ft 10 mm
83 yd 4.5 ft 10.5 mm
10. 11. 12.
% A
n 1om 20 ft
7.2m 15 mm B = 166 ft’
B =43 mm’
13. ERROR ANALYSIS Describe and correct
the error in finding the volume of the X V= Bh
triangular prism. =
gular p e 10(8)(7)
hool Lock & 10 cm = 505
School Locker 5 am = 350 om®
= Gym Locker
. | 60in. 14. LOCKER Each locker is shaped like a rectangular
i 48 in. prism. Which has more storage space? Explain.
15. CEREAL BOX A cereal box is 9 inches by 2.5 inches
J by 10 inches. What is the volume of the box?
12in. o 12in. -4
— —
10in. 15in.

612 Chapter 14 Surface Area and Volume



Find the volume of the prism.

30 ft

20 ft—l

18. LOGIC Two prisms have the same volume. Do they always, sometimes, or
never have the same surface area? Explain.

19. CUBIC UNITS How many cubic inches are in a cubic
foot? Use a sketch to explain your reasoning.

20. CAPACITY As a gift, you fill the calendar with packets
of chocolate candy. Each packet has a volume of
2 cubic inches. Find the maximum number of
packets you can fit inside the calendar.

21. PRECISION Two liters of water are poured into an empty
vase shaped like an octagonal prism. The base area is 100 square centimeters.
What is the height of the water? (1 L = 1000 cm®)

E & 2% GASTANK The gas tankis 20% full. Use the current

price of regular gasoline in your community to find
the cost to fill the tank. (1 gal = 231 in.®)

23. OPEN-ENDED You visit an aquarium. One of the tanks at
the aquarium holds 450 gallons of water. Draw a diagram
to show one possible set of dimensions of the tank.

(1 gal = 231in.%)

1.25 ft

—_—

24, fg,':if,ﬁlg How many times greater is the volume
of a triangular prism when one of its dimensions is

doubled? when all three dimensions are doubled? [ 1 h
w

- . o
(A fair Game Review what you learned in previous grades & lessons
Find the selling price. (Skills Review Handbook)

25. Cost to store: $75 26. Cost to store: $90 27. Cost to store: $130
Markup: 20% Markup: 60% Markup: 85%

28. MULTIPLE CHOICE What is the approximate surface area of a cylinder with a
radius of 3 inches and a height of 10 inches? (Section 14.3)

@) 30in.2 87 in.? © 217in?2 D) 245in.?

N

Section 14.4 VVolumes of Prisms 613



Volumes of, Pyramids

L3

:Sjeﬁﬂﬁij@'l @(&QSﬁﬁ@w How can you find the volume of a pyramid?

Work with a partner. 2in. 2in. 2in.

e Draw the two nets on cardboard and cut
them out.

T

2.25in.

il

e Fold and tape the nets to form an open
square box and an open pyramid.

2in.

2in. 2in. 2in. 2in.

e Both figures should have the same size square base
and the same height.

e Fill the pyramid with pebbles. Then pour the pebbles
into the box. Repeat this until the box is full. How
many pyramids does it take to fill the box?

e Use your result to find a formula for the volume
of a pyramid.

‘2. ACTIVITY: Comparing Volumes \

Work with a partner. You are an archaeologist studying two ancient

pyramids. What factors would affect how long it took to build each

pyramid? Given similar conditions, which pyramid took longer to
c build? Explain your reasoning.

CoMMON
CORE

Geometry
In this lesson, you will
e find volumes

of pyramids.
o solve real-life

problems.

Learning Standard
1.G.6

e o
g

-

The Sun Pyramid in Mexico Cheops Pyramid in Egypt
Height: about 246 ft Height: about 480 ft
Base: about 738 ft by 738 ft Base: about 755 ft by 755 ft

614 Chapter 14 Surface Area and Volume



Practice

Look for
Patterns

As the height and
the base lengths
increase, how
does this pattern
affect the volume?
Explain.

eee—

“3‘7ACTIVITY: Finding and Using a Pattern

Math 7 Work with a partner.

e Find the volumes of the pyramids.
e Organize your results in a table.
e Describe the pattern.

e Use your pattern to find the volume of a pyramid with a
base length and a height of 20.

»A»»A

47 _ACTIVITY: Breaking a Prism into Pyramids

Work with a partner. The rectangular prism can be cut to form three
pyramids. Show that the sum of the volumes of the three pyramids is
equal to the volume of the prism.

=10

5

=

What Is Your Answer?

5. IN YOUR OWN WORDS How can you find the volume of a pyramid?

6. STRUCTURE Write a general formula for the volume of a pyramid.

Use what you learned about the volumes of pyramids to complete
Exercises 4—6 on page 618.

Section 14.5 Volumes of Pyramids 615
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GO Key 1dea

Volume of a Pyramid

Words The volume V of a pyramid is one-third
the product of the area of the base and ~ height, h
The height of a pyramid the height of the pyramid.
is the perpendicular
distance from the base
to the vertex.

1 area of base, B
Algebra V= gBh

T—(Height of pyramid ]

__Finding the Volume of a Pyramid

EXAMPLE ‘1'

Find the volume of the pyramid.

V= %Bh Write formula for volume. \ 9 mm
1 .
= g(48) 9) Substitute. ‘
- 2
= 144 Multiply. oo asmm

.+ The volume is 144 cubic millimeters.

W Find the volume of the pyramid.
a. b.

The area of the base of 10m
a rectangular pyramid 7 %t
is the product of the

length £ and the n 57

width w. 3 ft 6m v’

You can use V = %Ewh

to find the volume of a V= lBh V==-Bh
rectangular pyramid. 3

_1 _1[1
= 3(4)(3)(7) 3(2)(17.5)(6)(10)
=28 =175
s+ The volume is .- The volume is
28 cubic feet. 175 cubic meters.

616 Chapter 14 Surface Area and Volume



@ On Your Own

You're p Find the volume of the pyramid.
© Exercises 4—11 4 1. 2. 3.
7 in:
\ » 11 cm
6 ft 8 in.
10 in.
18 cm
7em P
B =21t

EXAMPLE @ Real-Life Application

a. The volume of sunscreen in Bottle B is about how many times
the volume in Bottle A?

b. Which is the better buy?

Bottle A a. Use the formula for the volume of a pyramid to estimate the
ottie

$9.96 amount of sunscreen in each bottle.
_ 1 Bottle B Bottle A Bottle B
$14.40 1 1
3 3
6in. [ T 1
4in. = 1(2)(1)(6) = 1(3)(1.5) 4)
SUNSCREEN l a 3 3
Loy -~ Llssma 7o =4in? =6in’

F2in- F— 3 in.—

So, the volume of sunscreen in Bottle B is about 6_ 1.5 times
. 4
the volume in Bottle A.

b. Find the unit cost for each bottle.

Bottle A Bottle B
cost _ $9.96 cost _ $14.40
volume 4in? volume 6in.3
_ $2.49 _ $2.40
lin lin2

The unit cost of Bottle B is less than the unit cost of Bottle A.
So, Bottle B is the better buy.

Bottle C
@ On Your Own T i
u’re 4. Bottle Cis on sale for $13.20. Is Bottle C 3in.
O et W a better buy than Bottle B in Example 3? l == _/2‘ -
Explain. |_“”3m_|

Section 14.5 Volumes of Pyramids 617



14.5 EXxercises
Help with Homework /G
- BigldeasMath \Jcom
Q/ Vocabulary and Concept Check
1. WRITING How is the formula for the volume of a pyramid different from the
formula for the volume of a prism?

2. OPEN-ENDED Describe a real-life situation that involves finding the volume
of a pyramid.

3. REASONING A triangular pyramid and a triangular prism have the same
base and height. The volume of the prism is how many times the volume of
the pyramid?

Practice and Problem Solving

Find the volume of the pyramid.

D@ a 5. - 6.
2 ft
8yd
1 ft
2 ft B = 15 mm?2

y

7. 8 9 \

12 mm /

7 cm l
3em 1 cm B = 63 mm?
10. 11. 15 mm
7 ft
8 ft L]
T 14 mm 20mm

12. PARACHUTE In 1483, Leonardo da Vinci designed a
parachute. It is believed that this was the first parachute
ever designed. In a notebook, he wrote, “If a man is
provided with a length of gummed linen cloth with a
length of 12 yards on each side and 12 yards high,
he can jump from any great height whatsoever
without injury.” Find the volume of air inside
Leonardo’s parachute.

Not drawn to scale

618 Chapter 14 Surface Area and Volume



Find the volume of the composite solid.

13. 14. 15.
4 ft N I’ in. 7 in.
il s\ s 8m/ /)
A0 3 ft !
1 y I
)_ e . z 1
o 6 ft A 4m 10iin.
- --
6 ft .
2% 6m
6m
6in 8in.
\ _ / @ 16. SPIRE Which sand-castle spire has a greater
ay T A== volume? How much more sand do you need

TTB=24in? to make the spire with the greater volume?

Spire A Spire B

17. PAPERWEIGHT How much glass is needed to
manufacture 1000 paperweights? Explain
your reasoning.

18. PROBLEM SOLVING Use the photo of

the tepee. l37;n
a. What is the shape of the base? I 3in. |
How can you tell? Paperweight

b. The tepee’s height is about 10 feet.
Estimate the volume of the tepee.

4o
E;j‘: 19. OPEN-ENDED A pyramid has a volume of 40 cubic feet and
a height of 6 feet. Find one possible set of dimensions of
- : the rectangular base.
B o i . ! i
3z

20. Do the two solids have the f !

same volume? Explain. X X

o fair Game Review what you learned in previous grades & lessons

For the given angle measure, find the measure of a supplementary angle and the
measure of a complementary angle, if possible. (Section 12.2)

21. 27° 22. 82° 23. 120°

24. MULTIPLE CHOICE The circumference of a circle is 44 inches. Which estimate
is closest to the area of the circle? (Section 13.3)

@ 7in? 14 in.? © 154in.2 (D 484in.2

\

Section 14.5 Volumes of Pyramids 619



Extension Cross Sections of

14.5" Three-Dimensional Figures m?
Lesson Tutorials /4
BigIldeasMath \Jcom

Consider a plane “slicing” through a
solid. The intersection of the plane
and the solid is a two-dimensional !

rectangular prism

F(ey Vocabulary )

cross section, p. 620 shape called a cross section. For example, JRgpy vmoninin '_\
. . . . 7 . !
L the diagram shows that the intersection _ P lane
. mtersectlcy/ - ! p
of the plane and the rectangular prism ;
is a rectangle. e
a. b. ! C. A\
c COMMON AEEEEEES
CORE \ S
Geometry ——-
In this extension, you will ’
o describe the intersections
of planes and solids. y
Learning Standard
7.G.3

a. The intersection is a triangle.
b. The intersection is a rectangle.

c. The intersection is a triangle.

@ Practice

Describe the intersection of the plane and the solid.

I,

7. REASONING A plane that intersects a prism is parallel to the bases of the prism.
Describe the intersection of the plane and the prism.

620 Chapter 14 Surface Area and Volume §) Multi-Language Glossary at BigldeasMath\/com



Example 1 shows how a plane intersects a

<« vertex
polyhedron. Now consider the intersection of a
plane and a solid having a curved surface, such
as a cylinder or cone. As shown, a cone is a solid
that has one circular base and one vertex. base

EXAMPLE

AT Describe the intersection of the plane and the solid.
Practice a -

Analyze Givens
What solid is
shown? What are
you trying to find?
Explain.

0

/N

a. The intersection is a circle. %

b. The intersection is a triangle.

/

@ Practice

Describe the intersection of the plane and the solid.

8. o == = — = —— p
//4 —————————
<

| \

t

9.
10. 1.

Q

Describe the shape that is formed by the cut made in the food shown.
12. 13. 14.

15. REASONING Explain how a plane can be parallel to the base of a cone and intersect the
cone at exactly one point.

Extension 14.5 Cross Sections of Three-Dimensional Figures 621



14.4-14.5 Quiz y
' ' Progress Check 7'
BigldeasMath gcom

Find the volume of the prism. (Section 14.4)
1.

8in.

15 ft

1

1

1

1

1
/)------

7 in.

3in.

m
- 12yd

10 yd B = 197 mm?

Find the volume of the solid. Round your answer to the nearest tenth
if necessary. (Section 14.5)

5.

Describe the intersection of the plane and the solid. (Section 14.5)

ROOF A pyramid hip roof is a good choice for a house in
a hurricane area. What is the volume of the roof to the
nearest tenth? (Section 14.5)

CUBIC UNITS How many cubic feet are in a cubic yard?
Use a sketch to explain your reasoning. (Section 14.4)

622 Chapter 14 Surface Area and Volume



y / Vocabulary Help fa
BigldeasMath ;com

Review Key Vocabulary

lateral surface area, p. 590 slant height, p. 596
regular pyramid, p. 596 cross section, p. 620

Review Examples and Exercises

Surface Areas of Prisms (op. 586-593)

Find the surface area of the prism.

Draw a net. 6 ft
4 ft
= /
: S=2/w+ 2/h + 2wh a 0% @
| 5 ft = 2(6)(4) + 2(6)(5) + 2(4)(5) £
R = 48 + 60 + 40
6 ft
= 148
..+ The surface area is 148 square feet.
Exercises
Find the surface area of the prism.
1. 2. 3. 3m 4m
: 17 cm .
5in. )'_ 15 cm 1 8m
_____ — \ 1
. - 1\
8in. 2. gcm M ekl
5m

Surface Areas of Pyramids (pp. 594-599)

Find the surface area of the regular pyramid.

Draw a net.

Area of Base Area of a Lateral Face
$+6:52=156 - +6+10=30

Find the sum of the areas of the base and
all three lateral faces.

S=15.6+30+ 30+ 30
%{—/

= 1056 There are 3 identical lateral
faces. Count the area 3 times.

.2+ The surface area is 105.6 square yards.

Chapter Review 623



Exercises

Find the surface area of the regular pyramid.

4, 5. 6. '
3in. 10m 9cm
9
V 7 cm
8m Area of base
2in.

6.9m is 84.3 cm2.

Surface Areas of Cylinders (op. 600-605)

Find the surface area of the cylinder. Round your answer to the nearest tenth.

Draw a net. 4 ft

4 ft S=2mr’+2xrh

e = 27(4)% + 27(4)(5)
5 ft 5 ft
=327+ 407
= 727~ 226.1

.2+ The surface area is about 226.1 square millimeters.

Exercises
Find the surface area of the cylinder. Round your answer to the nearest tenth.
7. 3yd 8. 08 {{n
. .
daz-,
9. ORANGES Find the lateral surface area of the can of )

SEGMENTS

mandarin oranges.

Volumes of Prisms (pp. 608-613)

Find the volume of the prism.

V= Bh Write formula for volume. 3ft
=176 .5 Substitute.
2 ]
=525 Multiply. s > ft

::+ The volume is 52.5 cubic feet.

624 Chapter 14 Surface Area and Volume



Exercises

Find the volume of the prism.
10. 11. 12.

1 6in.

1 9 mm
IR i
8in 2in. 75m \ ) I 5
’ [ 1 8m < 4.5 mm

4m 15 mm

Volumes of Pyramids (pp. 674-621)

a. Find the volume of the pyramid.
V= %Bh Write formula for volume.
1 10 yd
= 5(6) (5)(10) Substitute.
=100 Multiply.
. 5yd
.=+ The volume is 100 cubic yards. 6 yd
b. Describe the intersection of the plane and the solid.
i. jA ii. I
The intersection is a hexagon. The intersection is a circle.
Exercises
Find the volume of the pyramid.
13. 14. 15.
20 ft 9 mm
8 mm
17 ft 15 8 mm
B =210in.2
Describe the intersection of the plane and the solid.
16. 17.
I !
T T
I !
L A
7 7 ///j

Chapter Review 625
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Graphic Organizer V4
BigldeasMath gcom

You can use an information frame to help you organize and remember concepts.
Here is an example of an information frame for surface areas of rectangular prisms.

The surface area

Visual: £
: " base WW /
1 h lateral lateral h
»I=--1 A face A face
z w 1 \
Y lateral | pase | lateral
WOI"dQ: face face

Algebra:

S of a rectangular
prism is the sum
of the areas of

Surface Areas of
Rectangular Prisms

5= Zfﬂw +2/h + 2wh

the bases and
the lateral Example:
faces.
. S5=20/w+20h+2wh

L I =24 + 30 + 40
‘ 4in. =94 in.2

| sin. = 2(3)(4) +2(3)(5) + 2(4)(5)

Areas of Areas of
bases lateral faces

~ On Your Own

Make information frames to help you

study the topics.
y p Birds

1. surface areas of prisms

2. surface areas of pyramids

Lizards

=T Mice | K Is this one of those
. “What the cat dragged 4
Squirrels home” jokes?

R

3. surface areas of cylinders

After you complete this chapter, make
information frames for the following topics.

4. volumes of prisms

5. volumes of pyramids

&
&Q

\

—

606 Chapter 14 Surface Area and Volume

“I'm having trouble thinking of a good title

for my information frame.”



A Chapter Test

7 Test Practice 4
BigIldeasMath gcom

Find the surface area of the prism or regular pyramid.

1. g 2. 3.
T 3 ft 15m
1
R -
- 2 ft
> ft T1Tm
9.5m
Find the surface area of the cylinder. Round your answer to the nearest tenth.
4. 2cm 5. \
\
e ! 22in.
1
1 [ ]
3cm 1
1
1
7
12.51n.
Find the volume of the solid.
6. 7. [ 8.
: 6m
: 5.2 yd
: 3m
1 8m
I
. 2 yd
4yd /
9. SKATEBOARD RAMP A quart of paint covers 15.2 ft
80 square feet. How many quarts should you buy 6 it
to paint the ramp with two coats? (Assume you will 19.5 ft - L
not paint the bottom of the ramp.) 14t
GRAHAM
“%ﬂ(ms 10. GRAHAM CRACKERS A manufacturer wants to double the
REAL honey n avry s volume of the graham cracker box. The manufacturer will

either double the height or double the width.

a. Which option uses less cardboard? Justify your answer.

b. What is the volume of the new graham cracker box?

4.7 cm

11. SOUP The label on the can of soup covers
about 354.2 square centimeters. What is the
height of the can? Round your answer to the
nearest whole number.

626 Chapter 14 Surface Area and Volume



loft*

(8) 3
® ot @ 243

What is the least amount of wrapping paper
that you could have used to wrap the box?
(7.G.6)

A. 20in.2 C. 64in.?

B. 56in. D. 112in.?
. A student scored 600 the first time she took the mathematics portion of
her college entrance exam. The next time she took the exam, she scored

660. Her second score represents what percent increase over her first
score? (7.RP3)

F. 9.1% H. 39.6%

G. 10% . 60%

. Raj was solving the proportion in the box below.

3 _x-3

& 24
B3e24=(x—3)8

72 =x— 24

96 = x

What should Raj do to correct the error that he made? (7.RP2c)

A. Set the product of the numerators equal to the product of the denominators.
B. Distribute 8 to get 8x — 24.

X

C. Add 3 to each side to get% +3= N

D. Divide both sides by 24 to get% +24=x-3.

Standards Assessment 627



4. Aline contains the two points plotted in the coordinate plane below.

/

-4-3-2 |o| 1/2 3 4%

=3
3
°f©, =5
by ||
What is the slope of the line? (7.RP2b)
L H. 3
3
G. 2 l. 6

5. James is getting ready for wrestling season. As part of his preparation, he
plans to lose 5% of his body weight. James currently weighs 160 pounds.
How much will he weigh, in pounds, after he loses 5% of his weight? (7.RP.3)

- @
- a4
- 4
- -

6. How much material is needed to make the popcorn container? (7.G.4)

A. 767in.? C. 927in?

B. 847min.? D. 1087in.?

7. To make 10 servings of soup you need 4 cups of broth. You want to know how
many servings you can make with 8 pints of broth. Which proportion should
youuse? (7.RP.2c)
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8. Arectangular prism and its dimensions are shown below.

1 2in.

What is the volume, in cubic inches, of a rectangular prism whose dimensions
are three times greater? (7.G.6)

9. Whatis the valueofx? (7.G.5)
A. 20 C. 44

B. 43 D. 65

10. Which of the following could be the angle measures of a triangle? (7.G.5)
F. 60° 50° 20° H. 30° 60° 90°

G. 40° 80° 90° . 0°90° 90°

11. The table below shows the costs of buying matinee movie tickets. (7.RP2b)
S Think
€08 | c | o | ¢ |
Explain
Gosty L s S350 si | 52250

Part A Graph the data.
Part B Find and interpret the slope of the line through the points.

Part C How much does it cost to buy 8 matinee movie tickets?
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