Unit 5

Area & Volume

Ared
Composite Area
Surface Area
Volume

Name:

Unit 5 IXL Log

Math Teacher:

Pg.1a

Required Skills
Shill Your
Score
CC.1 |Identify and classify polygons
CC.6 |[Identify trapezoids
g CC.7 [Classify quadrilaterals
":'; FF.2 Area of rectangles and squares
-
g FF.3 Area of triangles
FF.4 Area of parallelograms and trapezoids
FF.5 |Area of quadrilaterals
EE.1 |[dentify polyhedral
EE.2 Which figure is being described?
% EE.3 Nets of 3D figures
E FF.6 Area of compound figures
§ FF.7 Area between two rectangles
FF.8 Area between two triangles
FF.16 Surface area of cubes and rectangular prisms
g FF.9 Rectangles: relationship between perimeter and area
":-; FF.14 Volume of cubes and rectangular prisms
§ FF.15 Volume of cubes and rectangular prisms: word problems
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Unit 5: Area & Volume
Standards, Checklist and Concept Map

Georgia Standards of Excellence (GSE):
MGSE$.G.1: Find area of right triangles, other triangles, special quadrilaterals,
and polygons by composing into rectangles or decomposing info friangles
and other shapes; apply these techniques in the context of solving real-world
and mathematical problems
e Find the area of a polygon (regular or irregular) by dividing it into
squares, rectangles, and/or friangles and find the sum of the areas of
those shapes

MGSE6.G.2: Find the volume of a right rectangular prism with fractional edge
lengths by packing it with unit cubes of the appropriate unit fraction edge
lengths, and show that the volume is the same as would be found by
multiplying the edge lengths of the prism. Apply the formulas V =Ilwh and V =
Bh to find volumes of right rectangular prisms with fractional edge lengths in
the context of solving real-world and mathematical problems.

MGSE6.G.4 : Represent three-dimensional figures using nets made up of
rectangles and tfriangles, and use the nefts to find the surface area of these
figures. Apply these techniques in the context of solving real-world and
mathematical problems.

What Will I Need to Learn??

| can find the area of a polygon by splitting it up
into squares, rectangles, and/or friangles, and
finding the sum of all of the areas

| can find the volume of a right rectangular prism
with fractional edges by packing it with unit cubes

| can apply the formula V = Iwh to find the volume
of aright rectangular prism with fractional edges

| can represent 3-dimensional shapes with nefts

| can use nets fo determine the surface area of 3-
dimensional figures

| can apply these concepts of areq, volume, and
surface area to solve real-world problems

Pg.2a
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Unit 5 - Vocabulary Term Definition and/or Picture/Example

Term Definition and/or Picture/Example
Face
Area
Isosceles Triangle
Base (of a
triangle)

Lateral Faces
Base (of a 3D

figure)

Net
Congruent

Parallel
Cubic Units

Parallelogram
Edge
Equilateral Perpendicular
Triangle




Term

Definition and/or Picture/Example

Term

Definition and/or Picture/Example

Polygon

Rhombus

Regular Polygon

Right Triangle

Polyhedron

Scalene Triangle

Prism

Square

Pyramid

Surface Area

Quadrilateral

Trapezoid

Rectangle

Vertex (vertices)

Rectangular
Prism

Volume

Pg.4a
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Math 6 = Unit 5: Area & Volume Review 7) Determine the area of the trapezoid:

. 24 cm .
Knowledge & Understanding : :
1) How could you determine the area of a composite figure, ' 10 cm '
such as the ones shown here? lT' \\\""’/ ; ;
— —
lcm lcm

8) The surface area of a cube can be found by using the
formula SA = 6s2. Determine the surface area of a cube with
a length of 8cm.

2) What types of units are used to describe area?
3) What types of units are used to describe volume?

Proficiency of Skills

4) Determine the volume of the cube:

9) Find the area of the figure shown below:

5 ft
12 ft

1 6 ft

— cm.

3

16 ft
5) Find the area of the shaded section of the square: Application
10) If carpet costs $4 per square yard, how much would it cost
9m to carpet a rectangular room that is 6 yards wide and 10
yards long?e

6) Find the area of the friangle:

11) What is the area of the frapezoid?

25 cm 16m

14 cm

1
1
:
1
i 19 cm 13m 13m
1
1

20cm
26m
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http://www.bing.com/images/search?q=trapezoid+area&view=detailv2&&id=76E813E415E01BD7E07CD5FDCD4A1C38FC54EBC9&selectedIndex=25&ccid=qX4Xzkgb&simid=608006214208457004&thid=OIP.Ma97e17ce481b51dceed57a9a1603a547H0

12) A rectangular prism is filled with small cubes of the same size.

The bottom layer consists of 9 cubes, each with a volume of
2 cubic inches. If there are 3 layers of cubes in the prism,

what is the volume of the rectangular prisme

13) A box is made of cardboard with no overlap. The net of the
box is shown below. How many square inches of cardboard
is needed to make the box?

linf =77 _""777

H-------

14) The triangular sides of the tent are equilateral, with a base of
20 inches and a height of 15 inches. The three rectangular
sides of the tent are each 50 inches long and 20 inches
wide. What is the surface area of the tent?

——h"

15) Mariah and Max are making a plaque to dedicate to the
swaggerific saxophone players of the ECMS sixth-grade
band. The centeris a 10-inch square, and the edges of the
frame measure 12 inches long and 12 inches wide. What is

the area of the frame?

L

12 ft

12 ft

il

SR,

%

ﬂ

Pg.6a

16) A fish tank is shown below. What is the volume of the water
in the tank?

5in.

12in.

17) How many cubic feet are in a cubic yard?

18) The volume of a rectangular prism can be found by using
the formula V=Bh. If the base of a prism is square with a side
length of 3 inches and the height of the prism is 2 V4 inches,
find the volume of the prism.

19) Andres is painting five faces of a storage cube (he isn't
painting the bottom face). If each faces is 8 inches, how
many square inches will he need to paint?2

20) Which of the following nets could NOT be folded to form a
cube?

o M

a) ]

b) M d) .
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http://www.google.com/imgres?hl=en&tbo=d&biw=1600&bih=697&tbm=isch&tbnid=jUaVb99R-VE_KM:&imgrefurl=http://www.imageenvision.com/cliparts/saxophone&docid=cAjJdZxoH1g7TM&imgurl=http://www.imageenvision.com/150/37814-clip-art-graphic-of-a-yellow-guy-character-playing-a-saxophone-by-jester-arts.jpg&w=150&h=150&ei=YZvKUOOnCsmdqgH9j4HYBQ&zoom=1&iact=hc&vpx=1091&vpy=204&dur=1716&hovh=120&hovw=120&tx=60&ty=67&sig=118279028075191188497&page=1&tbnh=120&tbnw=120&start=0&ndsp=45&ved=1t:429,r:8,s:0,i:113

Area of Squares, Rectangles, Parallelograms, Triangles, and Trapezoids

Parallelogram

& units, and the A=48
height i & units,

Shape Formula Example WHY/HOW does this work?
1cm
Ih—rl
1cm
Square A=s?
A=42
A=16
Ares = 16 Cm’
5 em A=lw
Rectangle 2 ki i e , A = 5(2)
«mn
w| @ 7 A=10
A = bh
A=6.8
The base is

A El‘.lll
A= -;';lﬁ:—,-'l'l
Triangle A =24
A=12
by =2 A = h(2t ;”1)
/i \ 2+6
| A=3(—
Trapezoid o 7))
/in=3 A = 3(4)
/ | A=12

Pg.7a
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Practice with Area

Name of
Polygon

Rectangle

Parallelogram| Triangle

Trapezoid

22em

8 cm

Write the | Picture
formula

A = 2bh

Substitute for the variables
(Show work)

22(8)

12(9) 1 (12)(4)

Solve. Include square
units in your answer.

176 cm?

108 in2 24 units2

28 units2

Pg.8a

Skills Practice

Find the area of each polygon. Show all steps!

L it
M
8251t

9yd
A [
35 mm
) 4 mm
4mm
7 ]
|
l_J}S:m
22 cm

$tep 1: Write your formula.
$tep 2: Substitute for the base(s) and height.
$ep 3: Solve, Include units in your answer!

151

at

16in.

Bmm

2

24 mim
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5
Area Error Analysis \f
y \f*‘f
Fill in the Flow Map with the 3 steps to solving problems on
areq:

Silly Sally has struck again! Analyze her work in Column #1, and
circle her mistake. In Column #2, explain what she did wrong. In
Column #3, work out the problems correctly, showing ALL work!

. , What did Silly | Show Silly Sally
: Clsr'l':‘l’esﬁg‘r’ rfn \i’svfgr:e), Sally do how it's donel!
) wronge (Show ALL steps!)
g m A = Iw
= 128
" 20 m?
A="%Dbh
V2 e 406
24 cm?

4cm

aft \

6ft

4ft /

om A =%Dbh
V2089
Vo 72
8m 36 m?

Pg.9a

Area of Composite Figures

A composite figure is a figure made of two or more
two-dimensional figures. The composite figure shown
to the right is made of two rectangles.

=

The figure below is a composite figure. How would you find its
area?¢

The house is made up of two

shapes that you are familiar
‘l with — a triangle and @

rectangle. You can

“decompose” or “take

apart” the figure to find the
2 area of each piece and then
find the sum of those areas to

get the total area.

Try This:

Find the area of the rocket figure below.

1) Find the area of each
polygon that makes up
the shape. Write the areas
inside each polygon.

5ft

2) What is the TOTAL area of the shape?
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Area of Composite Figures Practice

Find the area of each composite figure. Remember to show all
work! (Hint: Often, you will have to draw in lines to decompose
the figure. Pay careful attention to the side lengths that are
given so you can figure out the side lengths that are missing!)

” 3cm
4 cm
7 cm
8cm
14 in
2)
12 in
22 in
10 m
C
3)
3m
< > > =
2m 6m
3m

Pg.10a

4) 14 in 3)
5in 5 in 7in
2in
1 ]
T |
16 in
6) 3 cm 7) 12m
11m
8com
4 cm
3m 5m 4m
5am
Match each math sentence with the correct division of
8) the complex figure below.
3in.
6in
4in
12in.
5in
13 in.
A B C D
4. (6 < 3) + (7 x7) + (13 x 5) 5. (6 x 3) + (6 x 5) + (7 x 12)
6. (13 x 12) — (6 x 4) 7. (13 x 3) + (7 x 4) + (13 x 5)
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Nets

Nets of 3-Dimensional Figures

A netls s flatshape that
can be fiolded into a 30 solld.

Pg.11a

Face is a flat of a solid figure.
Edge is a segment where two faces of a
meet.
Vertex is where or more

edges of a solid figure meet or the pointed end of a cone opposite of
its base.

FIGURE FACES Look | BASE How many | NET
Like faces?e

Cube

=

Rectangular
Prism

il

Triangular
Prism

Triangular
Pyramid

Cylinder

o -

N

A

Cone

a

pg. 11b



Surface Area Notes

So... what exactly IS surface area, anyway?

To calculate the surface area of a 3D figure...

Examples of surface area:

Pg.12a

1)

3)

Surface Area Practice

2 cm
ez

5ft.

3 cm

& cm

2)

4)

pg. 12b


http://www.bing.com/images/search?q=surface+area+net&view=detailv2&adlt=strict&id=66B51090D77BDBDA5F247F76AB00462CFF4C78B6&selectedIndex=27&ccid=QOuGs3c8&simid=608046574508378268&thid=OIP.QOuGs3c8iijg4zWHC1gQRQDvDU
http://www.google.com/imgres?q=cube&hl=en&tbo=d&biw=1600&bih=697&tbm=isch&tbnid=k2G39hlJmb2lYM:&imgrefurl=http://images.yourdictionary.com/cube&docid=zT8ggt6fwEfyZM&imgurl=http://images.yourdictionary.com/images/main/A4cube.jpg&w=427&h=395&ei=PiiXUOvYDcPH0QH18IG4Bw&zoom=1&iact=hc&vpx=2&vpy=2&dur=1110&hovh=216&hovw=233&tx=143&ty=89&sig=118279028075191188497&page=2&tbnh=155&tbnw=168&start=30&ndsp=36&ved=1t:429,r:0,s:30,i:249

CLIB= _ SQUARE |24/

Draw a square pyramid and its net. Label the dimensions of the
base as 4 inches, and the height of the triangular faces 3
inches. Then, determine the surface area.

Draw a cube and its net. Label its dimensions 4 inches. Then,
determine the surface area.

PRISAN TRIANGULAR 243N

Draw a rectangular prism and its net. Label its dimensions 4 Draw a friangular pyramid and its net. Label the dimensions of
inches, 2 inches, and 5 inches. Then, determine the surface the base as 4 inches, and the height of the triangular faces 3
areaq. inches. Then, determine the surface area.

Pg.13a pg. 13b



10 cm

Surface Area Practice

s 1
.
1
]
] & cm
:
| NP A
3 2 ¢
2 cm
/)
o
8cm
Pg.14a

2)

3cm

4cm

8) Find the Surface Area of a

cube with side length 4cm.

Surface Area in the Real World

Solve each of the problems by drawing a net and finding the surface
area.

1) A pizza boxis 15 inches wide, 14 inches long, and 2 inches tall.
How many square inches of cardboard were used to create the
box?

2) Angelo is making a replica of an Egyptian pyramid. He is making a
square pyramid with a base that is 3 feet long and 3 feet wide.
The friangular sides of the pyramid each have a height of 14 feet.
How much material will Angelo need to cover the pyramid?

3) Sydney is painting a rectangular toy box for her little brother.
She will paint all 4 sides and the top (she will NOT paint the
bottom). If the toy box is 20 inches tall, 12 inches wide, and
25 inches long, how many square inches will she need to
painte

4) DeAndre is making a tent for his hamster. It is 20 cm long,
and the triangular bases are 15 cm high and 10 cm wide
(see picture below). How much material will he need to
make the tente
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Volume of Rectangular Prisms

Volume is the amount of space inside a 3D object, measured in
cubic units.

Ever wonder WHY volume is
measured in cubic units2?e

Since volume measures the amount of
space INSIDE a figure, it's like you're
packing the figure with little tiny cubesl!

Here's a visual of
a rectangular

prism being #
packed with unit
cubes...

-
P i

e -
r || |
Base hokds 1
setof 18
cubdic units,

Basea is 2 x 6.
frea of base is
18 sguare units.

4 | 1]
X
2 iy
1|Z Il
The layer of 18 cubes

fills the box 4 times. o

V=18 x 4 eubic units 72 Cubic Units

- -

— ___,.I =
- —— //

Here's a visual of

a cube being

packed with unit

cubes... L gins L 27in3
]> 9in? _

Pg.15a

Volume is the of units
needed to fill the space in a three dimensional (3D) figure.
Volume is always measured in cubic units.

We calculate volume you must find the area of the
then multiply it by the

This can be written as .
OR . . for a rectangular prism.
Example:

Find the volume of the rectangular prism below.

V=Beh

V=]eweh
V=4e4e6
4@ V=96 cm3

6cm

CIn

You Try:
Find the volume.

1) 2)

5cm

8 ft

7 cm

8cm

4 ft

8 ft
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4 ft

6t

101t

4)

6cm

8 cm

4 cm

5) Find the volume of a
rectangular prism with B =
78ftf2and h = 23 ft.

6) Find the volume of a
rectangular prism with | =
42cm,w =3.8cm,and h =
é6cm.

7) Find the volume of a
rectangular prism with | =8 V4
in., w =9in and h = 15in.

8) Find the missing dimension of
the rectangular prism.

L=14cm

W=-2

H=3cm

V=294cm

Pg.16a

Volume of Rectangular Prisms with Fractional Edges

Let’s calculate the volume of a rectangular prism with a length of 6 units, a
width of 3 units, and a height of 3 !4 units.

Look at the picture! = PN ——
The bottomn layer contains 6 units | o oo s s———
across and 3 units back, for a total 3%
of 18 units. urile

Then, there are 3 ¥ layers of 18 units.
(You have 3 layers, and then half of e
another layer.) 3 whole lapers, then ¥ of another layer

S0, the total volume of this figure iz 18 + 18 + 18 + 8 = 63 cubic units.

Let’s calculate the amount of water that Nora can pour into her fish tank that
13 10 inches long, 6 inches wide, and 5 !4 inches deep.

The bottorn of the tank is 10 inches
long and 6 inches wide, so the bottom
layer is 680 cubic inches.

Then, there are 5 % layers of 60 units.
The volume of the tank is...

Slayersof 60 + % layer
|
I 1
B0+ 60+ 60+ 60+ 60 + 15 = 315 cubic inches

You Try:

Find the volume of a rectangular prism with a length of 3cm, a
width of 2 2. cm, and a height of 4 cm.
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Volume Error Analysis ) »

Sally is asilly little girl that makes silly mistakes! Analyze her work in
Column #1, and circle her mistake. In Column #2, explain what

she did wrong. In Column #3, show how Silly Sally should work out

the problem. Show ALL work!

Silly Sally’s Work
(Circle her mistake):

What did Silly
Sally do wrong?

Show Silly Sally how it's
done!
(Show ALL steps!)

V =1lwh
V=444
4m V=12m?

She multiplied
4(3) instead of
multiplying
4(4)(4).

64 cubic meters

onm V=1lwh

She wrote the
final answer in

= 1
1 V=8¢lke2 square units 8 cubic mm
smm smmo V=42 instead of cubic
V = 8mm?2 units.
V =lwh She added the
vV 2 2 2 numerators and
T 333 denominators, 8/27 cubic inches
V= 6 _2 in3 but she should
Cube = 2/3in. tall 9 3 have multiplied.
When she
multiplied 8 ' by
V=Ilwh 2 ', she
1 _al ] multiplied the
8hyd V=8V +2% 3 whole numbers
1 .
V=16=¢3 and fractions .
8 separately. She 61 7/8 cubic yds
2%nyd V=48 : yad should have
3yd 8 converted to
improper
fractions before
multiplying.
tg VTIWh She wrote th
8-vyd _ e wrote the
' V=4'2e1%ae?2 wrong height.
v==28s3e9 She also 24 % cubic yds
11vd 2 2 converted 4 "2
2vyd 2" ) incorrectly to 8/2.
4
V=12yd3
Pg.17a

More Volume Practice

Determine the Volume of each rectangular prism or cube

below. Include units and show your work!

1. Acube thatis 12 1/8 yards wide 1,782 289/512 cubic yds

2. The box with dimensions of 6 ft e 4 ft ¢ 1 /4 ft

36 cubic ft

3. Determine the Volume of a rectangular truck bed that is 12
feetlong, 5 4 feet wide, and 3 1/5 feet deep. 201 3/5

cubic ft

feet long?e 15 5/8 cubic ft

4. How much water can be poured into a cubic tank that is 2 2

5. What is the volume of a gift box that is 3 /2 inches wide, 2
inches tall, and 6 inches long? 42 cubic inches
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Surrace Nrea and Vowume Pracrice

Surface Area Volume
mmnﬁm=m=_mq Prism: [Shorw work and cifcls your anewer. ) [Show wiork and circle your anewer. )
(it may hedp to draw & net!) ¥=Ilwh OR V=Bh
1568 = 2j W=
358 = 4 W=
m m._ m..-u._ - m._ _-_ i,
BAm
7} 8A = =

9} Cincle the chaices that relate to volume. Uaderfine the choices that relate o sarfoce oreo.

Filling & pool with water

Wrapping & present

10| Mo are surfsce area and volume alikas?

The armoauwnt af cereal in & box

Painting a doghouse

11| Mame 2 ways surface ares and volume are differsnt.

4.

b.

Pg. 160
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