UNIT 5: Geometry: Circumnference, Area, and Volume

Name Class Date 51

. s COMMON
Circumference of a Circle CORE
Essential question: How do you find the circumference of a circle? CC1.GA

Remember that a circle is a set of points in a plane that are a fixed distance from the center.

The diameter of a circle is a line segment that passes through the

. . . . Radius
center of the circle and whose endpoints lie on the circle.

The radius is a line segment with one endpoint at the center of the

circle and the other endpoint on the circle, : lameter

The circumference of a circle is the distance around the circle.

1 EXPLORE Exploring Circumference Circumference

A Use a measuring tape to find the circumference of five circular objects. Then measure the distance across each
item to find its diameter. Record the measurements of each object in the table below. Check students” work.

! . ICircumference Diameter| C|
| Object ]' C } d d ;[

;} o | ] ]f
;t [ ‘ ot
J .

i
i

!
i j

!
| ‘ B

B Divide the circumference of each object by its diameter. Round your answer to the nearest hundredth.

{ Describe what you notice about the ratio ? in your table,

i
A
Sample auswer: o is abvavs close o or a little wore than
fhres,

REFLECT

1a. Cosjecture Compare your results with other students. Make a conjecture about the relationship between the
circumference and the diameter of a circle.

¢
i

iv always a little more than three.

1b. How could you estimate the circumference of a circular object without measuring it if you know the diameter?

Sample answer: Multindy the diameter by L.

The ratio of the circumference to the diameter ‘gof any circle is the same for all circles. The ratio is called pi, or 1. As

you calculated in 1 , the value of 7 is close to 3. You can approximate n as 3.14 or %? . You can use this ratio to find
a formula for circumference. V
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UNIT 5: Geometry: Circumference, Area, and Volume

For any circle, f} = 1. Solve the equation for C to give an equation for the circumference of a circle in terms of the

diameter.
E}" =1 The ratio of Circumference  to
Diameter is pi.
;3 x d =ux d Multiply both sidesby  d
= @i Simplify.

Since the diameter is the same as two times the radius, you can also substitute 2r in the equation for d.

d=2r The diameter is two times the radius .
C=n(2r ) Substitute for d.
C=2nr Use the Commutative Property.

The two equivalent formulas for circumference are:

C= and C=

aid Zar

2 EXAMPLE Finding the Circumference of a Circle

Find the circumference of the circle to the nearest hundredth. Use 3.14 for n.

of the circle is 3 cm. Use the formula that includes the radius, C = lnr

C=2nr Use the formula. ‘ \\\
C=2n 3 Substitute 3 for r. \

s S 3 { '15{3’71‘1l Ea Y
C=2( 3.14 )(3) Substitute 3.14 for x. / B~ 1

o

C= 1884 Multiply. !
The circumference is about 18.54 cm.

REFLECT

s s

2b. How do you know your answer is reasonable?

Sample answer: Using 3 for gl 2 X3 ¥ 3 =18 which is close to the answer.

2¢. When would it be logical to use —%_f instead of 3.14 for pi?
i2

=

Tt would be logical to use 7 when the radius oy dizmeter is a multinle of 7

3 EXPLORE Using Circumference

The circumference of a circular pond is 942 feet. A model boat is moving directly across the pond, along the
diameter, at a rate of 4 feet per second. How long does it take the boat to get to the other side?

A Make a diagram.
Sketch the pond, and label what you know and what you need to find.

4 ~FA



UNIT 5: Geometry: Circumference, Area, and Volume

B First, you need to find the diameter of the pond. Use the formula for circumference, and solve for d.

C= nmd Write the formula..
942 =~ 314 d Substitute for the circumference and pi..
T Divide both sides b 3.14 |
214 314 ivide both sides by 3.
e =d Simplify.

The diameter is about 306 feet.

© Find the time it takes the boat to get across the pond traveling along the diameter.
Divide the length of the diameter by the boat’s speed.

0 +~ 4 = 78
Ittakes the boat 75  seconds to get across.

REFLECY
3a. What 1f? How long would it take the boat to get across the pond if the model boat traveled at a rate of 5 feet per

second?

it would take the hoat 60 seconds fo gef across,

TRY THIS!
3b. The circumference of a circular garden is 42 meters. A gardener is using a machine to dig a straight line along the
diameter of the garden at a rate of 10 meters per hour. How many hours will it take the gardener to dig across the

garden?

about 1.34 hours

PRACTICE
2 for m.

Find the circumference of each circle to the nearest tenth, if necessary. Use 3.14 or 5

{ L [ 674
ot AR }
i I
\\ \ /
94 m 176 mm 420 fL
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UNIT 5: Geometry: Circumfei’ence, Area, and Volume

B

4. In 1-4, which problems did 2you use ';:‘ for n? Explain.
23

Sample answer: { used 7 in problem 2 since the radius was a multiple of 7.

Find each missing measurement to the nearest hundredth. Use 3.14 for m.

5. r=Tmd= iim s C= 6. r= 125886 .d= 25.14
A396m . ;C=788ft

7.r=_ _17im ;d=34in;C= 8 1
_ 10.68in p=__ 2 :d=__1_ :C=nm

9. A round fountain has a circumference of 6.28 meters. What is the diameter of the circle? Use 3.14 for #.
2 meters

“

10. Bob walks a circular path with a radius of 280 yards. Use % for .

a. How far does he walk? 1.769 yards

b. If he walks at a rate of 4 miles per hour, how long, in hours, will it take him to walk the circular path? Hint:
1,760 yards = 1 mile
1

¥4 wili take him 4 hour to walk 1 mile.

11. Carol wants to put ribbon around the top and bottom of a circular lampshade. The diameter of the shade is 21
inches. Use 3.14 for .

a. Carol can only buy the ribbon in a whole number of inches. How much total ribbon must she buy? 132
. - .
b. How much will she have to cut off? .12 in. y
“”“\«\:: EER PR
12. Error Aunalysis Kate says the radius of the circle is 8 feet. ) .
What is Kate’s error? Find the correct radius of the circle. [ }
: ,
Kate found the diameter of the circle, she needs (o divide it \f /g
by 2 to get the radius; 4 -
1

4 ofd



UNIT 5 Geometry: Circumference, Area, and Volume

Name Class_ Date 5.2

Area of a Circle COMMON CORE

Essential question: How do you find the area of a circle? CC7G4
1 EXPLORE Finding the Avea of a Cirele
You can use what you know about circles and pi to help find the formuia for the area of a circle,
Step 1: Use a compass to draw a circle and cut it out.
Step 2: Fold the circle three times as shown to get equal wedges.
Step 3: Unfold and shade one-haif of the circle.

Step 4: Cut out the wedges and fit the pieces together to form a figure that looks like a paraflelogram.

The base and height of the paralielogram relate te the parts of the circle.

1
base b = ...~ the circumference of the circle, or w7

2
height si=the ____ vadins __ ofthecircle,or 5 Half the drcumfarence
To find the area of a parallelogram, the equation is 4= ____#h

To find the ares of the circle, substitute for & and /4 in the area formula.

A=bh

A= h Substitute wr for b.

A=qr » Substitute v for h.

A=g” rer=r
REFLECTY

1a, Conjeciure Make a conjecture about the lengths of all the radii of a circle,

They all have the spme measurs,

The area of a circle is equal to x times the radius squared.
| 4=t
|

Remember that area is given in square units.
2 EXAMPLE Finding the Area of a Circle

A biseuit recipe calls for the dough to be rolied out and circles to be cut from the dough. The biscuit catter used

is shown. Find the area of the biscuit once it is cut. Use 3.14 for n. m\\\
A=z & * Use the formula. { 3em ‘i
A=z 42 Substitute. Use 4 for r. y j
A= 3i4 x4 Substitute. Use 3.14 for . \
A=314x 16 Evaluate the power. \\\
A= 5024 Multiply. "

The area of the biscuit is about

TRY THE!

2a, A flower garden is in the shape of a circle with a diameter of 10 yards. What is the area of the garden? Use 3.14 for .

The area of the garden is about _ 8.8 v~

2b, A circular pool has a radius of 10 feet. What is the area of the pool? Use 3.14 forn.

The area of the pool is about

1 AF72



UNIT 5 Geometry: Circamference, Area, and Volume

REFLECT
2¢. Compare finding the area of a circle when given the radius with finding the area when given the diameter.

The fyrmule o sren of & cirele uses the radius of the ehvale, 3 vou are given the diameter of the clvele vou minsy fiest divide it by two 10 ool the

yaudins,

2d. How you could estimate or check the reasonableness of an answer for the area of a circle?

Ssmple gmswers Vou eould substitute 3 {or pi,

2e. Why do you evaluate the power in the equation before multiplying?

Nample an

[2]

You can use what you know about circumference and area of circles to find a retationship between them.

3 EXPLORE Finding the Relutionship between Clreumierence and Area

Find the relationship between the circamference and area of a circle.

Start with a circle that has radius ».

N e
Solve the equation € = 2z for 1. I
2
2
[ ¢
Substitute your expression for r in the formula for area of acircle. 4= 7T § -----
-4
Square the term in the parenthesis. 4=
Evaluate the power. A=
Simplify. = -
4 oz
Solve for €2, Z=4x 4

The circumference of the circle squared is equal to __four times nl Howes the sreg. |

REFLECY

3a. Does this formula work for a circle with a radius of 3 inches? Show your work below.

Ves: 4= zo o Qar
wx o3t =273 s
= G =6 1584755 4 < 204 < 28,28
= 18,26 = 18,84 3545456 = 154.9456

THY THIS!

Find the area of the circles given the circumference. Give your answers in terms of .

3b. C=8m, A= &7 squgre units
2
3¢. C=m, A= < sppuace units
3. C=2m A= 7 SGUSEE unils
PRACTICE

Find the area of each circle to the nearest tenth, if necessary. Use 3.14 for n.
IR N 2.
__ "/

= 2
4322 mm

b

Ly WP Ay 3
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UNIT 5 Geometry: Circumference, Area, and Volume

Pl ) LAy
\\u~/ \W_ /
185 £ 222 et

7. A clock face has a radius of 8 inches. What is the area of the clock face? Round your answer to the nearest hundredth.

26096 in”

8. A DVD has a diameter of 12 centimeters. What is the area of the DVD? Round your answer to the nearest hundredth.

U304 o’

9. A company makes steel lids that have a diameter of 13 inches. What is the area of each lid? Round your answer to the nearest hundredth.

132.67 in”

10, A circular garden has an area of 64x square yards, What is the circumference of the garden? Give your answer in terms of .

1om v

11, Reussaing A small silver dollar pancake served at a restuarant has a circumference of 2z inches. A regular pancake has a circumference of 4z inches. Is the area
of the regular pancake twice the area of the silver dollar pancake? Explain.

Ko, the area of the regular nancake is 4 times ay large as the ares of the silver dolfar

pancake.

12. Critieal Thinking Describe another way to find the area of a circle when given the circumference.

sie snswer: First find the radius of the civele by using the formula C= dnr. Then substitule the radius into the forarula for the nreaof o

~f T



UNIT 5: Geometry: Circumference, Area, and Volume

Name Class Date 5-4
oy A COMMON
Solving Surface Area Problems CORE ¥

Essential question: How do you find the surface area of a figure made of prisms? CC.1.G.6

1 EXPLORE Comparing the Surface Area of Two Figures

Using centimeter cubes, build the two figures
shown. Z

A Find the surface area of the 3-by-3-by-3 cube.r

54 cm?

# Now find the surface area of the cube with one missing corner.

o 2
24 om

€ Which figure has a greater surface area: the 3-by-3-by-3 cube, or the same cube with one of the corners
missing? ,

Thev are the same.

REFLECT
1a. How did you find the surface area of the figures?

Samnle answer: [ counted the fnces of the contimeter cubes that were
showing,

1b. Why does it make sense that the surface areas are equal?

Sample answer: The number of centimeter-cube faces that show is the same for both
figures,

1c. What If? If four cubes are taken, one from each corner of the top layer, would this change the surface
area?

Sample answer: No, the number of centimeter-cube faces that show would still be the
sanie,

One way to find the surface area of a figure is to make a net, open it up, find the areas of the shapes, and add
them together. Another way to find the surface area is 10 use a formula.

Consider a rectangular prism with length, /, width, w, and height, z. The
top and bottom faces have the same area, 4 = / w . The front and back
faces have the same area, 4 = § A.

The left and right faces have the same area, 4 =w # .

To find the surface area, add the areas of the top, bottom, front, back,

1 afs



UNIT 35: Geometry: Circumference, Area, and Volume

lefi, and right faces.
S=tw + fw + lh + i + wh + wh

top bottom front back left right

Combine like terms to find the formula for surface area of a |
rectangular prism.

S=210w +2 0 +2wh

2 EXAMPLE Finding the Surface Area of a Rectangular Prism

Felix is making a jewelry box out of balsa wood as a present for his sister. He wants the jewelry box to
be 12 inches long, 4 inches wide, and 6 inches tall. How much balsa wood dees Felix need?

Step 1: Sketch and label the prism.

Step 2: Find how much balsa wood Felix needs to make his box.
+ Use the formula for surface area of a rectangular prism.
§=2w+2h+2wh
+ Substitute for the length, width, and height.
S=2(12 » 4)+2(12 » 6)+2(4 » 6)
» Simplify each term.

S= 96 + 144 + 48

» Add.
§= 288
Felix needs 288 in’ of balsa wood for his jewelry box.
REFLECT

2. Adapt the formula for the surface area of a rectangular prism for a cube. What is the formula for the
surface area of a cube?

§ = 6iw

I AfF s



UNIT 5: Geometry: Circumference, Area, and Volume

3 EXAMPLE Finding the Surface Area of a Composite Solid

Matthew builds a model of a simple flat-roofed house
with a chimney on top. He wants to paint both the
house and chimney with red paint. How many square
inches will he paint?

A Find the surface area of the chimney.

i6 i
S=2w+2lh +2wh
S=2(3 + 2)+23 « 4)+2(2 * 4)
S= 12 + 24 + 16
§= 32
The surface area of the chimney is 52 square inches,

B Find the surface area of the house. Do not include the bottom of the house.

S=lw+2h+2wh
S=(10 « 8)+2(10 « 16)+2(8 + 16)
S= 80 + 320 + 256

S= 656

The surface area of the house is _ 656 square inches.
 Add the surface areas of the chimney and the house.
S= 52 + 65¢ = 708

D Part of the chimney and house overlap. The overlapping area has a length of 3 inches and a width of 2
inches, or an area of 6 square inches. Subtract two times that area.

S= 708 -2 6 = 696
Matthew will paint 696  square inches.
REFLECT
3a. Explain why you subtract the overlap area two times.

Sample answer: You have 1o subtract it from the surface ares of both the chimney and the house
¢r twn '
times.

TRY THIS!

3b. Matthew decides to add an extension to the right side of the house that is 12 inches tall, 6 inches long,
and 4 inches wide. If he repaints the model blue, not including the bottom, how many square inches will

3 afs -



UNIT 35: Geometry: Circumference, Area, and Volume

he paint?

864 square
inches

PRACTICE

Find the surface area of each figure,

= 2
Ed em

3. Carlais wrapping a present in the box 4.
shown below. Find the amount of
wrapping paper she needs, not counting
overlap.

Sind

160 in”

5. To find the surface area of a triangular prism
use the formula §= 2B + Ph. B is the area of
the base, P is the perimeter of the bases, and A
is the height of the prism.

a. The height of the prismis 7 ft.

b. The area of the base is 12 ﬁz .

¢. The perimeter of the base is 1§  ft.
d. Fill in the formula. S=2+ 12 + 18 7

e. The surface area of the triangular prism is

Find the surface area of each composite figure.

48 cmz

Henry plans to cover the box shown
below in contact paper without any
overlap. How many square
centimeters will be covered with
contact paper?

A B
St ] T
/ § o
R

:
E L3 (7T
i x?tl%ﬁ)"’;f% {
R - 1

150 fi%.
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UNIT 5: Geometry: Circumference, Area, and Volume

6 im 7
&me |

S . e

Fm

Tim

434 m? 54.5 vd

4 afF S



UNIT 5: Geometry: Circumference, Area, and Volume

Name : Class Date 5_5
COMBMON CORE

Selving Volume Problems

Essential question: How do you find the volume of a figure made up of cubes and prisms? CC7.G6

1 EXPLORE Finding the Volume of a Prism

4 Use centimeter cubes to build a prism like the one shown. Each cube represents a unit of measure
called a cubic unit, so centimeter cubes represent cubic centimeters. S

Step 1: Find the volume of the prism. Count the number of cubes that make up the prism.

The volume of the prism is

Step 2: Find the area of the base by counting the number of cubes that make up the face of the top or
bottom of the prism.

The areaof thebasets 8 _cmz.
Step 3: Find the height of the prism.
Theheightof theprismis 3 om

Do you see a relationship between the volume and the arca of the base and the height of the prism?

The volume is equal to the ares of the base times e heighi,

B Following the stepsin 4 , find the volume, area of the base, and height of the given prism.
Volume: . 3 om’® zf
Area of the base: M«‘,_EE_,__,WCME ?—
Height of theprism: 3 ~ om L

Do vou see a relationship between the volume and the area of the base and the height of the prism?

The volusme s equal fo the ares of the base times the heipht.

REFLECT

1a. Conjecture Based on your discoveries in 1, describe in words a way to find the volume of any prism.

Yohume is the avea of the base Hmes the height,

You can find the volume of any prism by multiplying the area of the base B by the height of the prism A.

2 EXAMPLE Finding the Volume of Prisms

Bradley is setting up two tents, One is the shape of a triangular Tont 1 Tort 2
prism and the other is the shape of a trapezoidal prism. How = e
many cubic feet of space are in each tent?

A Find the volume of Tent 1.

V=B Use the formula.

[ 1 gk 6%
V= l ;] iﬁg})h The base is a triangle. : ;
v=( & 4 Substitute for b and h in the base.

(12 % 6) Substitute for the height of the prism, h.
y= 72 - Muliply.

1 afd



UNIT 3: Geometry: Circumference, Area, and Volume

The volume of Tent 1 is 7 ﬁ3 .

i Find the volume of Tent 2.

V= B h Use the formula.
?’3( «%f@(f}é + 5.} gh The base is a trapezoid.
= (1; 4 {\ & 4 })g; Substitute for b, b 1, and b 3 in the base.
y=( 20 ¥ &) Substitute for the height of the prism, h.
V= 128 Mulriply.
The volume of Tent 2is | 20 f0
REFLECY

2. For a prism that is not a rectangular prism, how do you determine which sides are the bases? For a rectangular prism, how do you determine
which sides are the bases?

Sample answer: The non-rectaneular sides ave the hases. For g rectansular prive, any nair of opposite sides can be considered the
bases. ‘
# g

3 EXAMPLE Finding the Volume of a Composite Solid
AHie has two aquariums connected by a small square prism. Find the volume of the double aguarinm,

3ft S aw

3t 1 3

4ft 44

4 Find the volume of each of the larger aquariums.

V= Bh Use the formula.
V=(i2 )X 3) Substitute for B and h.
V= 24 Multiply.
The volume of each end aquarium is 3  cubic feet.

¥ Find the volume of the connecting prism.

V=258h Use the formula.
V=1 X 2) Substitute for B and h.
y= 2 Multiply.
The volume of the connecting prismis 2 ___cubic feet.

£ Add the volume of each part of the aquarium.
V=36 + 36 + 1 =74
The volume of the aquariumis 74  cubic feet.
REFLECY

3a. What 17 Find the volume of the aquarium if all of the dimensions were doubled. What is the relationship between the original volume and the
new volume?

o7 5o e .
297 §1: the pew volume s cight times the origiual volume,

3b. Find the volume of one of the end aquarinms using another pair of opposite sides as the base. Do you still get the same volume? Explain.

36

Y afFl



UNIT 5: Geometry: Circumference, Area, and Volume

PRACTICE

Find the volume of each figure.

1. f 2. 3.
i
i
Femi o
¥
H
Ak 4%
“ b
2em
4% ﬁms 42 {*Séﬁ}
4, Pete fills the container shown with sand. How
much sand fills the container? /
J83 em
3

8. Mr. Fowler is building a barn for his farm. The
dimensions are shown at right. Find the volume of g5 %
the entire barn. i

40,004 ft

3

Ll hd

6. A movie theater offers popcorn in two different containers for the same price. One container is a rectangular prism with a base area 0f 36 in 2

and a height of 5 in. The other container is a triangular prism with a base area of 32 in Zanda height of 6 in. Which container is the better
deal? Explain.

The reizngulay prism container i the better degl because the yolume is 132 cubic inches, and the rectangular orism only holds 188
cubic inches,

7. ritical Thinkiug Can rectangular prisms have different heights and the same volume? Show your work below.

Yes, different rectangular prisms can have different heights and the same volume,
Sample answer:

“er (RYEY3) = 144 ca S Ve (AHENE) = 144 e

o P e ]



