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MY WORD BANK

| or phrase, using pictures and examples when
atical vocabulary.

le
ord, diameter, radius
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9.0 Opening Problem

OPENING PROBLEM: FELIX THE SHEEP

[7.NS.3, 7.EE.3, 7.G.4,; SMP 1, 2,4, 5, 7, 8]
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9.1 Circle Circumference

CIRCLE CIRCUMFERENCE

We will explore the relationship between a circle's diameter and its circumference. We will learn
about historical approximations to . We will use the formula for the circumference of a circle to

solve problems.
[7.RP.2a, 7.NS.3, 7.G.4; SMPL, 2, 3, 4, 5, 6]

re below ta

triangle

w for x. | r words, manipulate the equation so that x is “by

itself £

7. y=%x 8. GeXey =12
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9.1 Circle Circumference

1 square
unit

. Points on a circle are all equidistan

In the figure, this point is rep
4. A line segment from the ¢ g eircle to any point on

the circle is called

at goes through the center of the circle is called a

e, this chord is represented by

7. The distanG€ around a circle is its

8. Record the meanings of circle, center of a circle, radius, chord, diameter, and
circumference in My Word Bank.
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Unit 9: Student Packet



4. Write an equation to des
diameter (d). Use the s

3. The circumference of a cir

Find exact values

imates a

ct values and “

ESTIGATION

edth.

four different circular objects to th
the table below. In the last column,

er Circumference

©

9.1 Circle Circumference

nd diameter of circular objects of various sizes

~” for estimates.

ate for the missing measures of the following circles.

7. r

d

C=241t
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9.1 Circle Circumference

ICE 1

e centuries have observed that the value of the
rcle is a constant. As an example, a Roman

d the outer portion of any circular temple was
the center. In mathematics, the Greek letter pi
e number T is not rational, that is, &£ cannot
2 some approximations to 7 that appeared in
lator, and round each to the nearest 5;decimal

\ N

Decimal approximati@nfor ‘
(to the neares dred-thotisandth)

6. Babylonian: %5

N

7. The decimal approximati t to seven decimal places, is 3.1415926.

a. Which civilization na had best decimal approximation to 7 ?

b. Round this e nearest hundredth.

rite the exact value of pi, you should use the symbol 7.

L 22
proximations for 7, such as 3.14 or —,are not exact.

your equation from the previous page, now write exact equations for the
ence of a circle:

b. Interms ofr, C =

limference of a circle with 10. Find the circumference of a circle with
d = 14 cm using the approximation 7t =22. r =6 ft using the approximation
7 m=3.14.
MathLinks: Grade 7 (2" ed.) ©CMAT 5
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9.1 Circle Circumference

OXIMATE VALUES FOR Tt

lue of 7. If an exact solution to a problem is
wever, if the solution is needed for a task for
aking a measurement with a ruler, you may
application.

measurement that represents the
in linear units.

Approximate C
using 3.14 for &

C=100m

d=__
C=2eTe5

approximation form . Why may it not be the “best?”

iy ) . . . . 22
it's easier to calculate circumference approximations using 3.14 versus -

8. Record the meaning of pi (7t) in My Word Bank.
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9.1 Circle Circumference

5. For the circumference f
solve for r.

7. Round sa

Solution: Solution:

8. The earthisa ile the sun, and the earth revolves around the sun
one ti approximately a circle, how far does the earth

he solutions above are not exact measurements.

MathLinks: Grade 7 (2" ed.) ©CMAT 7
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est fits the

graph?

. Write an equation that best approximate

8. Explain in words what thi

MathLinks: Grade 7 (2" ed.) ©CMAT
Unit 9: Student Packet

9.1 Circle Circumference

REPRESENTATIONS

Diameter

(x)

Circumference

(v)




9.2 Circle Area

CIRCLE AREA

We will use our knowledge of the area of parallelograms and circumference of circles to make the

formula for the area of a circle plausible. We will use this formula to solve problems.
[7.RP.2a, 7.RP.3, 7.NS.3, 7.EE.3, 7.G.4, 7.SP.7a; SMP1, 2, 3, 4,5, 6, 7, 8]

Find each length.

3. Find the circumfe cle 4. Find the radius of a circle with an exact
below. Use a co mation circumference equal to 97t ft.
for 1.

MathLinks: Grade 7 (2" ed.) ©CMAT 9
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9.2 Circle Area

ESTIGATION

The approximate “base” of the new of the circle’s circumference.

The approximate “height” of the circle.

(4)

e radius of the circle used for this investigation. Substitute it into the formula
o find the area of the circle. Use a common approximation for 7. Round to the

MathLinks: Grade 7 (2" ed.) ©CMAT 10
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9.2 Circle Area

3. circumference = 31.4 ft

your answer in term
22 in

ircu Om ft

ut Frida’s Pizza. Use
= 3.14.
izzas a

7. Frida makes 12-inch medium
14-inch large pizzas. By
the large pizza bigger?

Fiida uses 14.5” x 14.5” boxes for the
3 pizzas. What percent of the bottom
of the box will a large pizza cover?

A
U
is

MathLinks: Grade 7 (2" ed.) ©CMAT 11
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9.2 Circle Area

SENTATIONS

plete Radius Area

(x) (v)

ph below. 0 units

1 unit

2 units

3 units

7. Explain why each of the following e
a proportional relationship.

a. The values in your datatab

MathLinks: Grade 7 (2" ed.) ©CMAT 12
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9.2 Circle Area

D YOUR THINKING

2. The exact area of a circle is 25T cm?Z.
Find the exact circumference.

4. Another sprinkler o

At John Wooden Middle School, a fi
track. Each straightaway is 428
the field (top to bottom in thg
Use = 3.14.

a —— straightaway——|

5. Find the area

entire 6. Find the distance around the outer edge

of the track.

7. Revisit and complete the opening problem, Felix the Sheep.

MathLinks: Grade 7 (2" ed.) ©CMAT 13
Unit 9: Student Packet



9.2 Circle Area

PROBABILITES

r

N\

y on a board on the floor. |
If the penny lands on the bo
, the player loses.

What is your conclusion?
A

C

MathLinks: Grade 7 (2" ed.) ©CMAT 14
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9.2 Circle Area

ROBABILITES

ircles, which are circles that have the same

hes greater than the

ts if you land on white

white points.
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9.3 Area and Volume Applications

AREA AND VOLUME APPLICATIONS

We will apply our knowledge of the area of polygons and volume of prisms to more complicated

figures.
[7.RP.2a, 7.NS.3, 7.EE.3, 7.G.3, 7.G.4, 7.G.6; SMP2, 3, 4, 6, 7, 8]

STARTED

t equal to % in. Diagrams

2. The base is twice the hei

% inch longer than the

6. The shorter base is % inch longer than

the height. The longer base is 2% times
the length of the height.

!

MathLinks: Grade 7 (2" ed.) ©CMAT 16
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9.3 Area and Volume Applications

OSITE FIGURES

1 square unit of area.
eate a composite figure using more than one
lygon whose total area is g of the area of the

ure in problem 1.

elow leasure vant segments to find the
a parallelogram The trlangles all'he 2a of the pentagon below. Round to the
the same height. Find the area.in square fearest tenth of a cm.

units.

MathLinks: Grade 7 (2" ed.) ©CMAT 17
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9.3 Area and Volume Applications

ICE 5

rectangle. The smaller trapezoids are

3. Find the area

pentago
alue of

a of the dec n below. Round

he rectangle has perimeter equal to 94 units of

X+ 1

3X+2

MathLinks: Grade 7 (2" ed.) ©CMAT
Unit 9: Student Packet

18



9.3 Area and Volume Applications

URFACE AREA

(2)

6. Record the meanings of volume and surface area in My Word Bank.

MathLinks: Grade 7 (2" ed.) ©CMAT 19
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9.3 Area and Volume Applications

e an expression for
[ A base).

4. Draw tent. an expr 5. Draw the barn. Write an expression for its

the faces). front (a base).

MathLinks: Grade 7 (2" ed.) ©CMAT 20
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9.3 Area and Volume Applications

ICE 6

a scale drawing of the 5
es. The circular opening hasa
4

a

ouse. 6 .

of the wood used,
opening.

0-pound bag of birdseed at For the Birds. If you give the birds about one-half
dseed per week, will this bag last for a whole year?

MathLinks: Grade 7 (2" ed.) ©CMAT 21
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e table below.

D YOUR THINKING

9.3 Area and Volume Applications

Volume

Surface Area

125 cm?

cm?

into a

e right. Find
the first five
es, includi

3. Graph (step #, V) and (step #

A

s. Title and label them clearly.

4. Angelo

MathLinks: Grade 7 (2" ed.) ©CMAT
Unit 9: Student Packet
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these graphs represent proportional relationships. Is Angelo correct? Explain.
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LLENGE
all square is one square unit of area.

answers with words and calculation
C.

Find the sum of all the areas.

3. Create a large squalte wi
pieces.

early labeled.
all square here represent a
on the original puzzle.)

6. What is the*scale factor?

MathLinks: Grade 7 (2" ed.) ©CMAT 23
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Record results.

Review

LENGTH, AREA, AND VOLUME

Card set O

Card

number

word

Card
letter

I

II

dithe attributes that are the

g values. F

ind as needed. Lengths given in units, areas in square units.

chumference Circumference Area Area
Jiameter (leave in —314 (leave in _ 314
terms of ) (use 7 =3.14) terms of 1) (use 7 =3.14)
7T
78.5

MathLinks: Grade 7 (2" ed.) ©CMAT
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Review

TH, AREA, AND VOLUME

or D.
Our group start poster is
rker. Our group marker is

ing your teacher’s directions. All me

Poster 3 (or 7)

D. Find the volume.

Part 3: Work with your group
following expressions to rep

+(

gular prism below, four different students wrote the
area. Circle the correct ones.

a. ne(15+12

° 6) 12) + 15n 15 ]

e. Choose one expression from parts
a —d that is not correct and explain

5e6) + (%)(15-6) +8n+12n + 15n the mistake.
6
d. (2)(—j +(8+12 +15)n

MathLinks: Grade 7 (2" ed.) ©CMAT 25
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Review

RY REVIEW

11

ACross

4  Chord through the center g es of a prism

6 A measurement in cub 2 A pointin the middle of a circle

3 A measurement in square units

5 The set of all points that are the same
distance from a given point in a plane

7  Faces of prism that are perpendicular to
the bases

11 Sheep who grazes

Quotient'of circumference of a circle and
its diameter

MathLinks: Grade 7 (2" ed.) ©CMAT 26
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START

4x+ 20 =180

¥

40 +5-= 180

A4

5x +4x =180

REVIEW

¥

2(x — 5)=90

Review

= QOW

3x+ 45 =180

60 = 4(x—12)

Percent

28%

7%

MathLinks: Grade 7 (2" ed.) ©CMAT
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Review

e to include ti

labels.

f. What step has 66 squares?

g. Does this pattern reprgse ortional relationship? Explain.

MathLinks: Grade 7 (2" ed.) ©CMAT 28
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Review

5. Solve and graph:

5-2x<3

the n clean up the
cle th o earn the

ss bottle.
bottle.

orker gave the class 220 large bottles and a parent donated $50 towards the
e an inequality to determine the number of small bottles and cans they must
D earn the money. Then solve the inequality.

MathLinks: Grade 7 (2" ed.) ©CMAT 29
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Review

CTION

ideas in this unit. Draw lines to show

7.SP.C)

Apply proportional reasoning to
O ratios, rates, percent an

(7.RP.A)

Operate wit
O and solve
(7.NS.A)

. Unit Progress. Go back to Monitor Yo
your responses. Explain so

on the cover and complete or update
tter now than before.

e structure of a simpler problem helped you solve a
1, 2, 7]. Then circle one more SMP on the back of this packet that
in this unit and be prepared to share an example.

pnnections. Explain how you used the idea of taking wholes apart and putting
to find areas or volumes of shapes.
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Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

t whose endpoints lie on the circle. If the chord passes
5 a diameter of the circle.

3 is a chord.

e consisting of all points at a fixed

e radius is the length of
o N.

ength of the
is C=2T7

, the distance around it. The

ent ag two s of the girele that passes through

a dia

Pi (written ) is the Greek ote the value of the ratio of the
circumference of ageikcle to its dia PIIS an irrational number, with decimal

. 22
representatiq . . The rational'numbers 3.14 and = are often used to

radius ent from the center of the circle to a point on the circle.

8 to the length of that line segment. See circle.

surface -dimensional figure is a measure of the size of the surface of
expressed in square units. If the surface of the three-dimensional figure

o-dimensional polygons, the surface area is the sum of the areas of the

A rectangular box has a length of 3”, width of 4”, and height of 5”.
Surface Area=2(34)+2(3+5)+2(4+5) 5
= 94 square inches

2 3
The volume of a three-dimensional figure is a measure of the size of the figure, expressed
in cubic units.

A rectangular box has a length of 3", width of 4”, and height of 5”.

Volume = (3)(4)(5) = 60 cubic inches

MathLinks: Grade 7 (2" ed.) ©CMAT 31
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a quadrilateral with 4 equal
side lengths

Student Resources

Summary of Perimeter and Area Formulas

Perimeter
or Circumference

Area

Triangle
a polygon with three sides

A =bh

P=a+b+c

P=a+bi+b2+c

1
A= 5 (b1 +bo)h

ius) from a given

cC=2mr
or
C=nmd

A=Tmr2

For consistency, we illustrate all formulas using b to refer to the length of a base. The consistent use of b
makes the relationships among formulas more apparent.

MathLinks: Grade 7 (2" ed.) ©CMAT
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Student Resources

About Pi

> ratio of the circumference of a circle to its diameter.
umference of a circle is a little more than 3 times its

se are only approximations. It can be shown that 1 is

as a quotient of two integers. The decimal expansion

3.1415926535897932384626433832795028841971...

Let H = height of right prism = 14 cnr

Step 2: Find the volume. d the surface area.

To find the volume (V) of any rig
area of the base (B) by the heig

To find the surface area (SA) of any right prism, add
the areas of the faces.

Find the area of the triangular base (two of these):

A=%. 12 « 8 =48 cm?

Find the area of the 10 cm x 14 cm rectangular face
(two of these):

A=/ w=10 ¢ 14 =140 cm?

Find the area of the 12 cm x 14 cm rectangular face
(one of these):

A=(w=12 ¢ 14 =168 cm?
Finally add areas of the faces.
SA =48 + 48 + 140 + 140 + 168

SA =544 cm?
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
em to solve real-world and mathematical problems.

ips between quantities:

al relationship, e.g., by testing for equivalen

olving the four operations

ing numerical angd

egative rational numbers in
operties of
ate; and assess the

volume.

7.G.4 | Know the formulas for the area and circumfe le and use them to solve problems; give an
informal derivation of the re f miesence and area of a circle.

of events. For example, if a student is selected at random from a class, find the
e selected and the probability that a girl will be selected.

ARDS FOR MATHEMATICAL PRACTICE
sense of problems and persevere in solving them.

eason abstractly and quantitatively.

SMP3 onstruct viable arguments and critique the reasoning of others.

SMP4 e| with mathematics.

SMP5 ppropriate tools strategically.

SMP6 Attend to precision.

SMP7 Look for and make use of structure. I H‘“l I‘" | “

SMPS8 Look for and express regularity in repeated reasoning. 9781614454472
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