Geometry lesson 5 area and C.notebook March 13, 2018

"I know what we're going to do today."

Agenda:

1) Warm up-

2) Unit 4 Geometry
Circumference and Area of a Circle

3) Homework: pages 83-85 (1-11)
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What youll learn In this lesson;
*» How is the circumference of a circle calculated?
+ How is the area of a circle calculated?
+ Given the circumference of a circle, how is the radius calculated?
¢ Given the area of a circle, how is the radius calculated?



Geometry lesson 5 area and C.notebook March 13, 2018




Geometry lesson 5 area and C.notebook March 13, 2018




Geometry lesson 5 area and C.notebook March 13, 2018

Examples:
= 1 ’ D=

1) The radius of a circle is 7 cm, what s the circumference of the

circle? C-"—'T‘.D c: aﬂ(\
C: M4 c:=a- M
@ Iq'ﬂ\w C= |"|'“\ | DV

2) The diameter of a s 10
in :
circle to the nches, what is the area of the
Onn H 9=

Dzi0¢n H:f%\g“
= Sw\

ﬁ"'ﬂ'?-S (e'«cl')
A& 785"
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5) Find the measuregﬂdHA} - S-x* 10 ’as -*D
s/

Sx+ 315=3po

Hx=45
ﬂ X=9

6) The sum of the measures of two adjacent angles L_L?;gu . The ratio of the smaller angle to the larger

angle j§~1: 3 | Find the measures of each angle.
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Lesson 4: The Most Famous Ratio of All

Classwork
Opening Exercise

a. Using a compass, draw a circle like the picture to the right.

C is the center of the circle.
The distance between C and B is the radi
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C isthe center of the circle.

The distance between € and B is the radius of the cirde.

b.  Write your own definition for the term circle. -
all ?o'mfs eqyw d

istanl

March 13, 2018
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C.

d. The diameteris '!' W.‘ C Q as long as radius. A . ( A !
yo
=

Extend segment CB t0a segment AB in part {a), where A jsasoa point on the circle.

Diameter

The length of the segment AB s called the diameter of the circle.
[e————

rod

11
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e. Measurethe radius and diameter of each circle. The center of each circle is labeled b .
r=1 %_ X, ~

J’jc g

March 13, 2018

Faem
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f. Draw a circle of radius & cm.

March 13, 2018
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Example 1

The ratio of the circumference to its diameter is always the same for any drcle. The value of this ratio,

Circumference
Diameter

is called the number pi and is represented by the symb

(L

March 13, 2018
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Since the circumference is a little greater than 3 times the diameter, ™ is a number that is a little greater than 3 .

State: Usethe symbol ™ to represent this special number. Piis a non-terminating, non-repeating decimal and

mathematicians use the symbol T or approximate representations as more convenient ways to represent pi.

22
. TX314 o7

* The ratios of circumference : diameter and @ * 1 are equal.

* Circumference of aCircle= © X Diameter. ﬂ

-C
D
ch re
e Aww

March 13, 2018
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Exercise 2 a. = W r‘a C =TT D

a. The following circles are not drawn to scale. Find the circumference of each circle. {Usan approximation

forT )
S -98
c>T0%
¢z ?ﬂl\) C> %3 (#°
- 32 ra
m

c 0

c:a5bem

b. The radius of a paper plate SM Find the circumference to the nearest tepfh,( 3.14 55an

approximation for T ) - e m
(:.llzl 73 C’ﬂ:{D )/‘-73 s
7 ' 4 = - 3.l
o=V C
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C.

d.

The radius of a paper plate is 11.7 cm. Find the circumference to the nearest hundredth. (Usethe ™ button on

your calculator as an approximation for™@ ) q 3 , g,l 7 (‘
—

™M
R Th

A circle has a radius of 7' cm and a circumference of € cm. Write a formula that expresses the value ofﬁ_in

termsgf? and >

=

D
= 1T QY‘)
C:&ﬁr

17
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e.

The figure below is in the shape of a semicirde. A semicircle is an arcthat is “half” of a circle. Find the perimeter

of the shape. l[Use3-14 for @™ )
ONE
£ +$
8m a

18
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Relevant Vocabulary

Circle: Given a pointc in the plane and a number™ = 0 | the circle with centerC and radius ™ is the set of all
points in the plane that are distance™ from the point C .

Radius of a circle: The radius is the length of any segment whose endpoints are the center of a circle and a point that
lies on the cirde.

Diameter of a circle: The diameter of a circle is the length of any segment that passes through the center of a dircle

whose endpoints lie on the circle. f7 is the radius of a circle, then the diameter is 2r

2

The word diameter can also mean the segment itself. Context determines how the term is being used: “the diameter’
usually refers to the length of the segment, while “a diameter” usually refers to a segment. Similarly, “a radius” can
refer to a segment from the center of a circle to a point on the circle.

Circle C Circumference
A B
Radii:
—_——— A B
04,08, 0%
¢ X
C

19
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Circumference: The drcumference of a circle is the distance around a circle.

Pi: The number pi, dencted by T , is the value of the ratio given by the circumference to the diameter, that is
circumference 22
diameter . The most commonly used approximations for @ is 3.14 or 7°

m=

p—
Semicircle: Let € be a circle with center @ ,and let4 andB bethe endpoints of a diameter. A semidircleis the set

containing‘q . B , and all points that lie in a given half-plane determined byAB {diameter) that lie on drcle C .

Half-plane Semi-circle

20
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Problem Set

1. Findthe circumference.

a. Give an exact answer interms of T | C - Tr D
. CT-2% ¢=asl

T —
b. Use 7 and express your answer as a fraction in lowest terms. J< )
c. Useth€ T button onyour calculator and express your answer to the pearest bundredth.

€= 28T % 97.9¢ en

21
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@ Find the circumference.
a. Give anexact answer interms of @ | C - i [ D
c =142

22
P

b. Use 7 and express your answer as a fraction in lowest terms

March 13, 2018

C= e'?'"‘g!': |33 m

A

22
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March 13, 2018

@ The figure shows a circle within a square. Find the circumference of the circle. Let™ ¥ 314

-~

}16 in

23
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4. Consider the diagram of a semicircle shown.

d

a. Explain in words how to determine the perimeter of a semicircle.

b. Using “d " 1o represent the diameter of the circle, write an algebraic expression that will result in the perimeter
of a semicircle.

c. Write another algebraic expression to represent the perimeter of a semicirde using™ to represent the radius
of a semicircle.

24
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@Findthe perimeter of the semicircle. Let 7@ ¥ 314

C 17 in

1T o
2 H(

L(
2

8. 1<)

March 13, 2018
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Ken's landscape gardening business makes odd shaped lawns which include semicircles. Find the length of the
e

dging material needed to border the two lawn designs. Use3.14 form .

a. The radius of this flower bedis 2.5 m.

b. The diameter of the semicircular section is 10 m, and the lengths of the sides of the two sides are © m.

= L #10= 5T
C. ;’\'(D 'ﬂ T

\2.

q’(
30’\

X

26
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QMar\; and Margaret are looking at a map of a running path in alocal park. Which is the shorter path from E oF .
ng the two semicircles or along the larger semicircle? If one path is shorter, how much shorter is it?

LD
>
1.4 = a2\

E 4 km F

LT D
oz D =M%
- 1

a—

gy

(
=

27
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8. Alexthe electrician needs 34 yards of electrical wire to complete a job. He has a coil of wiring in his workshop.

The coiled up wire is 18 inches in diameter and is made up of 21 (ircles of wire. Will this coil be enough to complete
the job?

2\
5(,.5><&\=---(|97.S.‘~ C sV

March 13, 2018
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Lesson 5: The Area and Circumkerence of a Circle

Classwork
Opening Exercise

Solve the problem below individually. Explain your sclution.

1. Find the radius of the following circle if the circumference is 37.68 inches. Usem & 3.14.

C=1mD

’37&8: 3,’ D
3. 53.M

2=
(p: r

March 13, 2018
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Opening Exercise

Solve the problem below individually. Explain your solution.

1.  Find the radius of the following circle if the circumference is 37.68 inches. Use ™ ¥ 3.14,

30
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2.

March 13, 2018

Determine the area of the rectangle below. Name two ways that can be used to find the area of the rectangle.
EE—

A 2aYc

p
™

o

.

6 cm

4 em

31
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3. Find the length of a rectangle if thg

£=7

March 13, 2018

cmandth@n
= -0
03_ -3
) 3
=X

q

32
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Discussion

To find the formula for the area of a circle, cut a circle into 16 equal pieces:
—

C-= {n‘r

C=Tr

7N
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Arrange the triangular wedges by alternating the “triangle” directions and sliding them together to make a
“parallelogram.” Cut the triangle on the left side in half on the given line, and slide the outside half of the triangle to
other end of the parallelogram in order to create an approximate “rectangle.”

Me =0

AA AAA +—— “half of the circumference” ——p

Move half to the other end. ’/ a - K . h)
-

34
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The circumference is 2T | where the radius is “T-” Therefore, half of the circumference is T .

|

r

l

What is the area of the “rectangle” using the side lengths above? —_
-7 - TNt c=1 9_
e =1l - .,(\f‘ A<=1r

= >

35
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Are the areas of the rectangle and the circle the same?

Yes, since we just rearranged pieces of the circle to make the “rectangle,” the area of the “rectangle” and the area of the
circle are approximately equal. Note that the more sections we cut the circle into, the closer the approximation. If the
area of the rectangular shape and the circle are the same, what is the area of the circle?

36
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Example 1

Use the shaded square centimeter units to approximate the area of the circle.

1em
Tem 1] | ]
r [
i
/
i
\ i
\ /
ik A
N
~L 3
1] =

What is the radius of the circle?

What would be a quicker method for determining the area of the circle other than counting all of the squares in the
entire circle?

37
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Using the diagram, how many squares did Michael use to cover one-fourth of the circle?

What iz the area of the entire circle?

March 13, 2018
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Example 2

A sprinkler rotates in a circular pattern and sprays water over a distance of 12 fect Whatis the area of the circular
region covered by the sprinkler? Express your answer to the nearest square foot.

Draw a diagram to assist you in solving the problem. What does the distance of 12 feet representin this problem?

az=1mMvy?*
= Q= ITOZ)

o 7 ‘/52(6

What information is needed to solve the problem?

O e § “k‘ﬂi}x

39
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Example 3
Suzanne is making a circular table out of a square piece of wood. The radius of the circle that she is cutting is 3 feet
How much waste will she have for this project? Express your answer to the nearest square foot.

Draw a diagram to assist you in solving the problem. What does the distance of 3 feet represent in this !

problem? S%uw - C"‘;
-6 —13
3 &%

2
A
What information is needed to solve the pragllem? .c W

(DOroa 0T Spu

@orga 5" Cw(’l{

2
Does your solution answer the problem as stated? -
T S Gyl 236

March 13, 2018
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Exercises

4. Acircle ha. ‘z
-
a. Find the exact area of the circular region. a L d l ‘ ‘

|

b. Find the approximate area using 314 4o approximate T
R
S——

A~ I YA |13.56

March 13, 2018
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5. Acirclehasaradi
8. Findthe exactarea o Ecirculariginn.
a=T-1= 4"

b. Find the approximat;ﬁea usin approximate T .
o= 4.2 54
|

c. Whatis the circumference of the circle?

r= 1 =
D=4 %

March 13, 2018
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f.

Joan determined that the area of the circle below is 2007 cm?  pelinda says that Joan’s solution is incorrect; she

believes that the areais 100 cm?  \who is correct and why?

43
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Example 4

Find the area of the following semicircle.

14 em

What iz the area of the quarter circle?

r=6.ocm

March 13, 2018
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Example 5

Marjorie is designing a new set of placemats for her dining room table. She sketched a drawing of the placement on
graph paper. The diagram represents the area of the placemat consisting of a rectangle and two semicircles at either

end. Each zquare on the grid measures 4 inchesin length.

Find the area of the entire placemat. Explain your thinking regarding the solution to this problem.

If Marjorie wants to make six placemats, how many square inches of fabric will she need?

Marjorie decides that she wants to sew on a contrasting band of material around the edge of the placemats. How much
binding material will Marjorie need?

45
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Example 6

The circurference of a circle is 24T . What is the exact area of the circle?

Draw a diagram to assistyou in solving the problem.

What information iz needed to solve the problem?

Mext, find the area.

March 13, 2018
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Exercises

4 T
7.  Find the area of a circle with a diameter of 42 cm. Use

8. The circumference of a circle is 97 cm.

a. Whatis the diameter?

b.  What is the radius?

C. Whatis the area?

22

7.

March 13, 2018
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Relevant Vocabulary

Circular Region [or Disk): Given a point C inthe plane and a number ¥ = 0 the circular region for disk) with center

C ondrodiusT s the set of 3l paints in the plane whose distance from the point C s less than or equalto ¥ .

The boundary of a disk is & circle. The “area of a circle” refers to the area of the disk defined by the circle.

Problem Set

22

1. The following circles are not drawn to scale. Find the area of each circle. (Use 7 asan approximation for -

48
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2. Acircle has a diameter of 20 jnches.

a. Findth(exact area andfind’m agprnximate area using & 314 ’w l l ’\/‘ yf :

b. Whatis the circumference of the circle using © = 3.14 2

3.  Using the figure below, find the area of the circle. D

.. D7

10cm

h (a
N ;\/f}m A\

49
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4. A path bounds a circular lawn at a park. If the path is 132 ¢ aground, approximate the amount of area of the lawn
mmm——— —

22

inside the circular path. Use T 7. C - Tr D
C>132 = 3
139 >

/ 2 ‘"’1(’%

50
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51
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O

6.

7.

Find the ratio of the area of two circles with radii 3 cm fnd 4 cm.

[ i

If one circle has a diameter of 10 €M and 3 second circle has a diameter of 20 €M , what is the ratio betwglen the \
a—

areas of the circular regions? 2 6 ﬂ\ {0{'1

If the diameter of a circle iz double the diameter of a second circle, what is the ratio of area of the first ciffle to the

&

area of the second?

52
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8. Mark created a flowerbed that is semicircular in shape, as shown in the image. The diameter gf the er bedis 3
-

What is the perl eter of the flower bed? (Approximate T to be 314 ]
-

‘What is the area of the flowerbed? (Approximate ™ to be 314 J
(L
Q= -5+ 5
X ¢= 32
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9. A landscape designer wants to include a semicircular patio at the end of a square sandbox. She knows that the area of
2
the semicircular patio is 29.12 em*

a. Draw a picture to represent this situation.

25% *

Cvf‘

b. What is the length of the side of the square? 'L

- Y
0=
(7) #5617

2

Riownaton = a(ch
=R

;

-
v
.\4

54
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10. The figure below shows a circle inside of a square
your solution.

8. The circumference of the circle.

b. The area of the circle.

c. The area of the square.

March 13, 2018

_ [fthe radius of the circle is 8 cm, find the following and explain

55



Geometry lesson 5 area and C.notebook March 13, 2018

11. A graphic artist is designing a company logo with two concentric circles (two circles that share the same center but
have different length radii). The artist needs to know the area of the shaded band between the two concentric circles.
Explain to the artist how he would go about finding the area of the shaded region.

%..

56
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1. Use the followir%wession below.

1
X =2+ (6x—8y)

Write an equivalent expression in standard form and collect like terms.

Y Bx +lyr 21y
Ux +2y

March 13, 2018
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2. Use the following information to solve the problems below.

a. The largest side of a triangle is six more un‘f an the _sn_‘rﬁudg The third side is twwe the

smallest side. If the wﬁ the triangle is 25 ynits, write and solve an equation to fmd the
lengths of all three sides of the triangle.

'03’ o QLO>as
5’2{’9g

s 2L
s=4.12 5

75
19

58
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2 3

3- 15—

b. The length of a rectangle is & + 3) inches long, and the width is ~ 5 inches. If the areais 10
square inches, write and solve an equation to fin T the rectangle.

X4 5 ¥+3)= 3
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1

3. Apicture 4 feet long is to be centered on a wall that is
the edge of the wall to the picture?

March 13, 2018

1

2 feetlong. How much space is there from

60
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4. In August, Cory begins school shopping for his triplet daughters.

a. One day, he bought 10 pairs of socks for $250 eachand3 pairs of shoes for d dollars each. He

spent a total of $135.97 | Write and solve an equation to find the cost of one pair of shoes.

b. The following day Cory returned to the store to purchase some more socks. He had 540 o spend.
1

When he arrived at the store, the shoes were on sale for 3 off. What is the greatest amount of pairs
of socks Cory can purchase if he purchased another pair of shoes in addition to the socks?

61
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Jenny invited Gianna to go watch a movie with her family. The movie theater charges one rate for 3D
admission and a different rate for regular admission. Jenny and Gianna decided to watch the newest

movie in 30. Jenny's mother, father, and grandfather accompanied Jenny's little brother to the regular
admission movie.

a. Write an expression for the total cost of the tickets. Define the variables.

62
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b. The cost of the 3D ticket was double the cost of the regular admission ticket. Write an equation to
represent the relationship between the two types of tickets.

c. The family purchased refreshments and spent a total of §18.50 | if the total amount of money spent

on tickets and refreshments were 39450 | use an equation to find the cost of one regular admission
ticket.

63
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6. The three lines shown in the diagram below intersect at the same point.

TarlE
angles in degrees are given as 3(t — 2)° | @\) 120 420

March 13, 2018

The measures of some of the

a. Write and solve an equation that can be used to find the value of ¥ .

64
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b. Write and solve an equation that can be used to find the value of ¥ .

March 13, 2018
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