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30 Volume of Rectangular Prisms races 244 axo 245

5 Objective

Volume of Rectangular Prisms To find the volu ar prisms by using the
pe volume formul
[@Immducﬁon

The area of a rectangle or square is found by multiplying the length
and width. Area is the measurement of a flat or two-dimensional

1

|

|

figure in square wnits. Find the volume of a rectangular prism or cube | = 1
by using the three dimensions of the figure: length, width, and height. | Volume = B x h, where |
I Bisthe area of the |

‘What is the volume of a stack of paper that is 2 inches high and : base |

made of sheets measuring 11 inches long by 8 inches wide? ~  '————————————o

Find the area of one sheet of paper: 11 inches x
8 inches = B8 square inches

1in. A stack of paper has a
height of 2 inches,

in.

Use the area of one sheet of paper times the height of the stack to find the
volume of the stack.

Velxwxh
V=1 x8x2=88%2 [m====——== 9
V=176 in? | Volume is always |

| given in cubic |
The volume of the stack of paper s 176 cubic inches : units. !

Imagine modeling the stack of paper using unit cubes.

. There are 88 cubes on the top layer. The
stack of paper has 2 layers of cubes with
88 cubes in each

88 + 88 =176
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Th out It Q

Students should recognize that the area formula for
a rectangle (A = / X w) is actually part of the volume
formula for a rectangular prism (V =/ X w X h). So
ifthe area of the base is already known, it can be
ubstituted for / X w in the formula.

The volume of the stack of cubes is 176 cubic inches, which is the same as the
volume found by multiplying the dimensions of the stack of pa 1 x8x2=
176 cubic inches.

Think About 1t 5=

| Common Core Learning Standards

| 5.MD.5 Relate volume to the operations of
multiplication and addition and solve real world and
mathematical problems involving volume.
a. Find the volume of a right rectangular prism
with whole-number side lengths by packing
it with unit cubes, and show that the volume
is the same as would be found by multiplying
the edge lengths, equivalently by multiplying
the height by the area of the base. Represent
threefold whole-number products as volumes,
e.g., to represent the associative property of
multiplication.
b. Apply the formulas V =/ X w X hand V =
B X h for rectangular prisms to find volumes
of right rectangular prisms with whole-number
edge lengths in the context of solving real
world and mathematical problems.

I 1
| The baseof |
| the camerais |
{ a rectangle. ]I
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@ Focused Instruction

é : J Focu sed Instruction

Students will work through two problems to find the What s the product f ths E“g‘“"’“""’
. T . What s the volume of tjfe box camera? /108 dubic incheg
volumes of rectangular prisms. They will identify the

length, width, and height for each prism and use the </

volume formula. In the second problem, they must be » 4 dolincuse s gface up of a rectangular prism and a riylgular pn, 35 shown
aware of the part of the diagram for which they are o

finding the volume. They need to calculate the height :
of the prism using the given measurements on the “efl 0 \Q\ 0
diagram. O[]0
Conclude the Focused Instruction section by having
students answer two questions about volume.

14in

|r The total height of 1|
| the dollhouse is the |
I heights of the I
| rectangular prism
I and the triangular I
[

i Wm inches
What is the forfoula that can be used Tovfind the volume of the rectangular

XwXhorV=BXh

ions that can be used to find the volume of the rectangular

20 X 14 X 10 and 280 X 10

2,600-¢ubic inches

246
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-;5, Fofused Instruction
what you know about volume to answer these questions.
1 What is the volume of the figure?

9yd

54 cubic yards T oM

2 Write three multiplication expressions and an addition expression that can be
used to find the volume of the figure.

5x5Xx5,25 X5,5 X 25,25 + 25 + 25 + 25 + 25
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':24 Guided Practice

Solve the following problems.

1 Armando bought the box of crackers shown below.

Cherss
Crackern | |40
Bin. 2

If the bex were filled with 1-inch cubes, how many cubes would fit in [ ]
the cracker box? Show your work, | Find the area of I
1

&X2X%X12=16 X12=192

Answer 192 cubes
Jennifer ordered a new TV stand. [ 1
| The length of the
0in, | stand is the total |
I length of allof |
30in l the shelves. ]I
15
Each of the shelves has the same length and width. What is the volume of
the TV stand? Explain how you found your answer.
The stand is 3 shelves long and each shelf is 15 inches long.
The stand is 3 X 15 = 45 inches long. The volume is 45 X

L]

20 X 30 = 27,000 cubic inches.

3 The assodiative property for multiplication is stated asa X (b X ¢} =
(a x b) % ¢ Find the volume of a 3 in, by 4 in. by 5 in. rectangular
prism using both sides of the equation. Show your work. I simplify the

3X(4X5)=(3X4)X5 ! in parenth

3 x (20) = (12) X 5

60 = 60
Answer 60 cubic inches
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Independent Practice
Answer Rationales

Solve the following problems.

1 What is the volume of the rectangular prism? Show 4o
ayd

To find the volume of a rectangular prism, multiply
the length, width, and height: V= 11 X 4 X 5;
V=11 X 20 = 220 yd>.

7 2 The volume of the cargo areais / X w X h or 12 X
10 X 9 = 120 X 9 = 1,080 cubic feet. Paige needs
1,000 ft3, so the actual cargo area volume is
1,080 — 1,000 = 80 ft3 greater than she needs.
2 Paige rents a moving trucKwith a cargo area measuring 12 feet long, Do 2

10 feet wide, and 9 feet tal\she needs exactly \(088-cybic feet of space to Ch0|ce C IS CorreCt
move all of her things. Which Mtatement about the ol Is true? 5 M D b
A It is 20 cubic feet less than Palye needs.

B Itis exactly 1,000 cubic feet.

1yd

11X 4X5=220

Answer 220 cul

It is 80 cubic feet more than Paige nedds.
D It is double the volume Paige needs.
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PAGES 250 AND 251

3 PART A Find the volume of each crate using the
formula, V=1 X w X h. Crate 1 has a volume of
20 X 20 X 20 = 8,000 in.. Crate 2 has a volume
of 50 X 10 X 10 = 5,000 in.3, so crate 1 has a
greater volume.

PART B To find the number of baseballs that will
fit in crate 1, divide the volume of the crate by the
volume of each baseball box. Crate 1 can fit
8,000 + 100 = 80 baseballs. The cost per ball is
$0.50, so it will cost 80 X $0.50 = $40.00 to ship
the baseballs.

4 Find the volume of each DVD set first using the
formula V =/ X w X h. The volume of the family
setis 16 X 4 X 9 = 64 X 9 = 576 in.2. The volume
of the sci-fi setis 6 X 9 X 14 = 54 X 14 = 756 in.°.
The volume of the sci-fi set is greater by 756 —
576 = 180 in.>.

5 The sugar cubes are the same height as the box,
1 cm. The length of the box is equal to 3 sugar,
cubes. The width of the box is equal to 3 sugar
cubes. If the box is filled with 1-cm sugar cube
will look like the box shown below.

1cm

aiurme_formula
the 3

o —— — — — — — — — —
————— — —— — —— — — — —

,' Independent Practice

3 Tarig ships baseballs to fpo

Part B The baseballs cost $0.50 each to ship. Howguch doeyit cost to

ship the crate that fits the greatest r of Basgblls? Explain,
0O X 20 X 20-in. crate hds a volume of 8,000 in.%.
an fit 8,000 + 100 = 80 balls. The cost to ship
80 balls is & 0.50 = %—0.00.
oxed sets of DVDs of MTV shows arz’shown DOK 2

5.MD.5.b

Gin,

Choase an option from each set that makes the statement true.

The volume pf the | family show, END setis[(180) 576, 756 )

cubic incheg greater than the volume of the ather DVD set.
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z4) Independent Practice

§ The box shown here was filled with 1-square centimeter sugar cubes. How
many sugar cubes fit in the box?

DOK 1

5.MD.5.a

3cm

Answer 9 sugar cubes

B The aty science center has a leafcutter ant tank that has the dimensions shown,

DOK 3
5.MD.5.b

3t

3t

6ft

Part A Draw a model that can be used to find the number of cubic feet
that will fit into the tank, without calculating the volume.

2 2 2 2
Z 2 Z Z Z -

Part B What is the volume of the tank in cubic yards? Justify your answer
using the model and volume formula,

| converted the feet to yards first. There are 3 ft in 1yd, so,

6 ft equals 2 yd and 3 ft equals 1yd. The volume of the tank is
2x1x1=2yd>
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