
UNIT/STANDARD 9 
Students are encouraged to copy down the completed notes onto their blank note sheet. Try 
the practice problems on the note sheet prior to checking your answers on the completed notes. 
This will help students process the information better. Links to instructional videos related to 
each lesson can be found on the teacher's website. Students are encouraged to refer to these 
videos if they have the means to do so. If students have access to their textbook, they may also 
refer to Lessons 10-6 and 10-7 of their text for additional support. After completing their note 
sheet, students should then complete the c01Tesponding practice worksheet before moving on 
to the next page of notes. Below is the set of instructions and order in which to complete 
Unit/Standard 9. 

1) Notes Handout: Geometry Review - Circumference and Area of Circles 

2) Worksheet: Geometry- Circumference and Area of Circles 

Complete problems 1-14 (charts) on the front side and problems 1-6 on the back side. 

3) Notes Handout: Lesson 10-6: Arcs and Arc Measure (9-A) 

4) Worksheet: Practice 9-A 

Complete problems 1-4 (all problems on both sides) 

5) Notes Handout: REVIEW: Multiplying fractions and a whole number 

6) Notes Handout: Lesson 10-6: Arc Length (9-B) 

7) Worksheet: Practice 9-B 

Complete problems 1-10 all on front and problems 11-12 on the back 

8) Notes Handout: Introduction to Sectors 

9) Notes Handout: Lesson 10-7: Circles - Area of a Sector 

* Try the practice problems prior to checking your answers on the completed notes. 

10) Worksheet: Practice 9-C 

Complete problems l-8 all 

11) Worksheet: Standard 9 Review #2 

Complete problems 1-16 all 





REVIEW 

A 

B 

C 

STANDARD 9: Circles - Arc Length and Sector Area 

(Find arc lengths and areas of sectors of circles) 

LEARNING TARGETS 
Text Section and/or 

Notes 
Common Core State Standards 

Review circumference and area of circles. 

Students will be able to identify minor arcs, major arcs and 
semicircles and find their measures given the measure of a central Lesson 10-6 
angle and/or other arc measures. 

Students will be able to find the length of an arc (arc length). Lesson 10-6 G.C.5 

Students will be able to find the area of a sector of a circle. Lesson 10-7 G.C.5 

KEY VOCABULARY TERMS: 

* Circumference: perimeter of a circle: C = 21tr ""' 1td 

* Area of a Circle: A = nr2 
* Radius/Diameter of a circle 

* Central angle: angle with vertex at center of circle and sides are radii 

* Arc of a circle ("sections" of a circle, include minor arcs, major arcs and semicircles) 

* Arc measure (in degrees) 

* Arc length: length of an arc (fraction of the circumference) 

* Sector of a Circle: region bounded by an arc of the circle and two radii 





NOTES: GEOMETRY REVIEW - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 2m = 1tD Area: A=m2 

Complete the chart below. Refer to circle P below. 

Circumference Circumference Area Area 
Radius Diameter 

(in terms of 1t) 
(nearest 

(in terms of 1t) 
(nearest 

hundredth) hundredth) 

1 5 

2 16 

3 49n 

4 121t 



5) A bicycle's tires have a diameter of 24 inches. How far does the bicycle travel: 

a) for each full rotation (one revolution) of a tire? Write answer in terms 
of 7t and as a decimal to the nearest tenth. 

b) if the tires make 500 full rotations (revolutions)? Write answer in terms 
of re and as a decimal to the nearest tenth. 

6) A rotating sprinkler sprays a circular pattern. The water covers a circular region that 
reaches 8 feet from the sprinkler. What is the area of the lawn that receives water from this 
sprinkler? Write answer in terms of 1t and as a decimal to the nearest tenth. 

7) Find the (a) area and (b) perimeter of the figure below. 

10 in 



LESSON 10-6: ARCS AND ARC MEASURE 9-A 

Sections of the circumference are called arcs. There are three types of arcs - minor, major 
and semicircles. Arcs have measure (in degrees) and length (in centimeters, inches, feet, 
etc.). Refer to the diagram of circle P below when completing the chart. 

D 

Type of Arc Named by: Example(s) in 
Measure Circle P 

Practice: Name 3 of each of the following in 0 P. BE and AC are diameters. 

Minor Arcs 

I I 

Semicircles 

Major Arcs 

Central Angles 



Practice: Find the measure of each central angle in 0 P. BE and AC are diameters. 

Angle Measure 

LAPB 

ILCPDI 

ILAPEI 
L.DPE 

L.CPE 

L.APD 

Practice: Identify each arc type and then find the measure of each arc in 0p above. 
BE and AC are diameters. 

B ArcTy,pe Measure 

,,,--..... 
AB 

r----
ABC 

r----
AE 

,,,--.., 
ABD 

r----
BC 

----BCE 



REVIEW: Multiplying fractions and a whole number. 

In the lessons that follow in Unit/Standard 9, you will need to be able to multiply a 
fraction and a whole number. Here are some examples with different approaches 
and some problems to practice. 

Examples: Multiply. 
3 3 3 24 72 

a) - · 24 Method 1: - · 24 = - · - = - = 18 
4 4 4 1 4 

6 

Method 2: ~ · 24 = ~ · 24 
= 3 · 6 = 18 * Cross cancel before multiplying 

4 ' 1 
1 

b) ~ · 27 Method t: ~ · 27 =.: · 27 = 27 
= 9 

3 3 3 1 3 

9 

Method 2: ~ · 2 7 = .: · -2:1' = l · 9 = 9 * Cross cancel before multiplying 
3 ,Z 1 

1 

NOTE: When you multiply a whole number by a fraction with a numerator of 1 

(examples.\.!:, .!:, etc.) like in problem (b) above, just divide the whole number by 
2 3 4 

the denominator of the fraction. 

5 5 5 36 180 45 
C) - · 36 Method 1: - · 36 = - · - = - = - * Reduce fraction, keeping it improper. 

8 8 8 1 8 2 

9 

5 5 3ff 45 Method 2: - · 36 = - · - = - * Cross cancel common factor of 4 before multiplying 
8 JI' 1 2 

Practice: Multiply. 

5 
1) - · 36 

12 

2 

3 
2) - · 36 

8 

1 
3) - · 35 s 





LESSON 10-6: ARC LENGTH 9-B 

ARC LENGTH: The measure of an arc is in degrees. The arc's length depends on the size 

of the circle because it represents a fraction of the circumference. ----A 

Arc Length= ______ _ 

--. 
.,-..,. mA B 

Length of arc AB = --
0 

• 2nr 
360 

EXAMPLE: The diagram below is of two concentric circles (circles that share the same 
center P). Find the circumference (C) of each circle, the measure of the central angle - - ---- -(mLAPB), measures of the intercepted arcs (mAB and mCD), and lengths of AB and CD. 

Write in terms of '1t. 

Cofsm0 = ---- CoflgG) = ___ _ 

mLAPB= ----mAB= -----mCD= ----

----length of AB = _ _ _ 

----length of CD= __ _ 

----Examples: Find the length of AB. Write answers in terms of 1t. Include units in answers. 

1) 2) 3) 
8 ft B 

A A A 

Fraction: --=-- Fraction: Fraction: 

Circumference= --- Circumference = --- Circumference = ---

Arc Length= Arc Length= Arc Length= 



-Practice: Find the length of AB. Include units in your answers. 

4) 5) 6) 

18 ft B 

7) The minute hand of a large clock is 18 inches long. How far does the tip of the minute hand 
move for each given amount of time? Write answers in terms of n and as decimals rounded to 
the nearest hundredth of an inch. 

a) 1 hour b) 30 minutes c) 15 minutes d) 40 minutes 

. . 
_9 3 _ 

4 -
, 

5 ' ' 
' ' 6 .. ' \ 

I I l I 



INTRODUCTION TO SECTORS 

A pop-up sprinkler sitting in the middle of a lawn 
sprays water 15 feet. If the sprinkler is set to cover 
a 120° sector, how much of the lawn receives water? 

a) What is the radius of the circle in this problem? 

b) What is the area of the whole circle? 

c) What fraction of the circle is receiving water? 

d) What area of the lawn is receiving water? 

PRACTICE: A pop-up sprinkler is located in the center of a lawn. Find the (a) radius of 
the circle, (b) area of whole circle, ( c) fraction of the circle receiving water ( in lowest terms) 
and the (d) area of lawn receiving water (sector area) for each sprinkler. 

1) Sprinkler sprays water 12 feet and 
is set to cover a 150° sector. 

2) Sprinkler sprays water 25 feet and 
is set to cover a 72° sector. 





LESSON 10-7: CIRCLES - AREA OF A SECTOR 9-C 
(Standard 9 - LT C: TS WBAT find the area of a sector of a circle.) 

SECTOR OF A CIRCLE: A region bounded by an arc of the circle and the two radii to 
the arc's endpoints. A sector is named using one arc endpoint, the center of the circle, and 
the other arc endpoint. The sector below is named sector AOB. The area of a sector is a 
fractional part of the area of the circle. That fraction can be determined by simplifying the 
conesponding arc's measure over 360°. 

Circle 0 Sector AOB 

FINDING THE AREA OF A SECTOR 
To find the area of a sector (sector AOB above), find the area of the circle, then 

multiply by the fraction of the area covered by the arc of the sector. 

mAB 2 
Area of Sector AOB :::; 

360 
• Hr 

EXAMPLES: Find the area of each shaded sector below. Write your answer 
in terms of 1r ( exact value) and rounded to the nearest tenth. 

1. 
8 cm ')( 

Fraction: --=--

Areaof0 = - - -

Sector Area = 

2. 

230° 

Fraction: - -=--

Area of 0 = - --

Sector Area = 

3. 

'< 

Fraction: --=--

Area of 0 = ---

Sector Area = 



EXAMPLES/PRACTICE: Complete the chart below. Refer to circle O below. 

Central Intercepted Radius 
Area of 

Angle Arc Fraction of 
Circle Area of Sector 

Measure Measure of Circle Circle 
(in terms (in terms of n) 

(mLAOB) <mAB) of n) 

1 60° 12 cm 

2 135° 641t in2 

3 120° 9m 

4 150° 367t ft2 



NOTES: GEOMETRY REVIEW - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 21tr = 1tD Area: A=nr2 

r ~ 'llr 

Ha,lf of~ 
c,i rwvvi. Wenu 

.l c_, == J_ (~TIT-) =1Tr 
l .k 

Ba.se ==- rrr 
He,~n+ == r 
A-rw = B .. H 

=- rrr, r 
= rrr2 

Complete the chart below. Ref er to circle P below. A= Trr1 

D 
r;=- D 2 l :;:: r C~= ·n--o 

Circumference Radius Diameter 
(in terms of n") 

1 5 10 !Off ~ 

2 8 16 l~1l ~ 

/ 3 7 IL{ 1411 ;. 

G l2 12n 
,,,, 

I 4 /' 

Di°' <Y'-~-J-u = 2 .. ,dius 

R a_cU.us = D ~fer 
2 

A -;;·n-r 2.-

Circumference Area Area 
(nearest 

(in terms of tt) 
(nearest 

hundredth) hundredth) 

~ 31. Lf 2 251\ ,;. ~ '78. ~5'-1 

,. so. 2'7 Co41r :::. ~ 20LCJG 

t '73 .9? 491t ...... 
~ 153.94 /" 

r:: 31.7D 301i ~ ~ ll3>,IO 
·f ·t 



5) A bicycle's tires have a diameter of24 inches. How far does the bicycle travel: 

a) for each full rotation ( one revolution) of a tire? Write answer in terms 
of 1t and as a decimal to the nearest tenth. , 

1
//', 

~..,,___ As 4-k +ire robJ-e,st +ftt pol,~-+-\? ~µ_5' a 
+u,U c,rcle eiwct +c +h1 -hre...s c1rw1V1Wence. 

I fu.J.1 r0+ cd-i 6 n = Ct 1C,UNY\~ ce == fro = 2 t[ 1i t 'vi 

f ~75 ,L{ in 
) if the tires make 500 full rotations (revolutions)? Write answer in terms 
of 7t and as a decimal to the nearest tenth. ~ 

D16\-cLJnUL = 500 • I .9u,.U ro6J-io'fl 
:=- 500 . ·n 
~I~ 000 ~ 31 (o 9 __ q ___ ______ 

6) A rotating sprinkler rays a circular pattern. The water covers a circular region that 
reaches 8 feet from the sprinkler. What is the area of the lawn that receives water from this 
sprinkler? Write answer in terms of 1t and as a decimal to the nearest tenth. 

A= Trr 2 

2... 

= Tf ~ 8 

-= GL{ 11 +t 1 

::: 20 t, l -~t 2 

7) Find the (a) area and (b) perimeter of the figure below. 

c~) Are.a. \S 1-- o+ +?u_ wMLa. c)rcLe 
4 

A-.eCl = .i , Nm o9 C)rc&z 
4 z_ 

3, ft·{ O 
4 ZS ff 

- 3 • .,WO -



LESSON 10-6: ARCS AND ARC MEASURE 9-A 

Sections of the circumference are called arcs. There are three types of arcs - minor, major 
and semicircles. Arcs have measure (in degrees) and length (in centimeters, inches, feet, 
etc.). Refer to the diagram of circle P below when completing the chart. 

~ NaA'Y\..L a. ci, cJ._g_ 6 3 1ls 
if O sei~ol 0,v1,ltr pot½+ C (!) f') 

Circle A....,_~a----_____.c * CM?,rrt'v{ ~le, - ~ (1, 
J<: n ~ st} rvifuo l w/ v erkx !iJ- CMt W C()!Ld 

AB ~< arc s1W are rMil (i.BPCJ 
* 3Co0° i'\ll ~lt circ.Le. * A(, 1s a. clio...rNl,tef 

M Prri ~ l/ ciL ~ ' cs -- sho ~+ \lro u.Je 
\ 

fv.Jeeri 2 p l(t6( on utr 
Type of Arc Named by: Example(s) in 

Measure Circle P 

\ 2 poL~t.s on ,, ' ,,...,, ,-, 

Eq,UJJ.i -lo its co«~onc.L1·1 fv\ i (l()y 
AB t AD, Be, 

t1'\1L e,,i,c~ ,-.. ~ 

BDJ CD ce.ntad CU1£j {Q_ (< Ii 6 t, ( 2 endD o ,·r1+s) 
End_p o·i' v'l ts of a. ~ 

,,,-, 
1-tttlf 6f' 

Semio'rc~ 
ABc or CBA di~r&ld .~ .,,--.._ - l 86 o l\o.. circ&2.) -o.n4 p~irt~ befweeq ADC Or" CDA 

Z W0:(Joivl-r5 r-,. .~ 
B eJ-weevi ( 80 ° cuul 3 6 O c ACD CDB Mqj6C on c I r cl.e.. and ~ I C > lSO(,) 3~,poin+ be.twe<u1 CAB,,,. 

Practice: Name 3 of each of the following in 0 P. BE and AC are diameters. 

Minor Arcs 

.,,.,., Semicircles 

( 
Major Arcs 

Central Angles 

,.---.. 
1 

,.,..... r-, r-". (" ~ 

AB , sc I co 
I 

c_ 1=- , DE 1 r"- ,_ .,,.--..,. 

AE J AD I !31) I I I I --- ,.--.. .,,.--- ~ A se,, ADL I A £c , A-E 1 .,--.... l ~ N (,Li'f\R... the s a. rv1..e. 
BC.£ BDE ·➔ s·~Wli c.t'rdJZ. 

AW i AcD ·➔ NwYUL tfiR... so..~ 
,,---.... ..,..----._ rnajo r a.._,c.. 

AES, ABE I BAP I "' 

L APBI L BPC I LCPD1 

LOPE/ LAPE/ LA PO, I" 
,.----._ 

E D * 'Th.cL r\Clm.Q. o·9 a.n M G 
~ be.. ('e.,l)ers,e& . 
~ ,-., ,.,.-..... r-) 

EX~ AB or .BA
1 

ABC or CBA 



Practice: Find the measure of each central angle in 0 P. BE and AC are diameters. 

Angle 

LAPB 

LCPD 

LAPE 

LDPE 

LCPE 

L.APD 

Measure 

115° 

qoo 

0S
0 

25 
() 

(!) 

qo+zs = 115 

qoa D 
L 6PC a,vuJ L Aft 
are vv+ia( a,~ ws 

Practice: Identify each arc type and then find the measure of each arc in 0p above. 

BE and AC are diameters. 

Arc Arc Type Measure 

,,........._ 

I IS~ AB fvl1'rwr 
,,.--.... 

Semicl·rc~ t80(j ABC 

,,........._ 

Ml1

fLl)\( G5° ~ AE 

,,.--.... 

rvlaj CJ< ABD Z~l, 

~ 300-cto ~2--16 
{J( 

,,........._ 

Minor (o.5 0 BC 

,,...---..., 

S~t C-1{'(,LQ_, BCE l30 6 

C 



REVIEW: Multiplying fractions and a whole number. 

In the lessons that follow in Unit/Standard 9, you will need to be able to multiply a 
fraction and a whole number. Here are some examp1es with different approaches 
and some problems to practice. 

Examples: Multiply. 
3 3 3 24 72 

a) 4 · 24 Method 1: 4 · 24 = 4 · 1 = 4 = 18 

6 

Method 2: ~ · 24 = ~ .24" = 3 · 6 = 18 * Cross cancel before multiplying 
4 ~ 1 

1 

b) ! · 27 Method 1: ! · 27 = ! · 
27 

= 
27 

= 9 
3 3 3 1 3 

9 

Method 2: ! · 2 7 = :!: · 21" = 1 · 9 = 9 * Cross cancel before multiplying 
3 ~ 1 

l 

NOTE: When you multiply a whole number by a fraction with a numerator of 1 

(examples~,!,!, etc.) like in problem (b) above, just divide the whole number by 
2 3 4 

the denominator of the fraction. 

5 5 5 36 180 45 
c) - · 36 Method 1: - · 36 = - · - = - = - * Reduce fraction, keeping it improper. 

8 8 8 1 8 2 

9 

Method 2: ~ · 36 = ~ · 3K = 45 
* Cross cancel common factor of 4 before multiplying 

8 JI" 1 2 

Practice: Multiply. 

5 
1) 12. 36 

5 36 _ ~ - \S 
Ti'T- 12 

3 

~ , ~ =- 5. 3 ~ 15 
~ I 

2 

3 
2) - · 36 

8 

1 
3) - · 35 

5 

3 3G _ [08 ~ 2~ _ , ____ _ 
<8 ( i l 

9 
3 ..3€S _ 3 · 9 _ 2-7 

-1> .-- - ·--- - ·-

2--8' I z. 2-



,) 



LESSON 10-6: ARC LENGTH 9-B 

ARC LENGTH: The measure of an arc is in degrees. The arc's length depends on the size 
of the circle because it represents a fraction of the circumference. ----~A 

Arc Length= F-<ac;h 0() . Cl'rcl,U'll Wence 
c__ 2 ~ -,,-... mAB 

Length of arc AB = -
36

-
0
-0 • 21tr 

EXAMPLE: The diagram below is of two concentric circles ( circles that share the same 
center P). Find the circumference (C) of each circle, the measure of the central angle -- -- -- --(mLAPB), measures of the intercepted arcs (mAB and mCD), and lengths of AB and CD. 

Write in terms of n:. 
Cofsm0 = 

c= 2rrr=1tD 
~-=---t----a B Fntd--iM1 -= 71- == J.. 

300 5 
/"'l 

AS : l .. 161r = 21r 
s 

CD : l . 201' _;:: 411 
-- 5 

,1 /'\ /fl"' fl 
C oflg0= _ LY_...;_I\,_ 

mLAPB= 72° 
--AB =~ Zo SairM-m I a~ 
- 0 ~ 

mCD= 12 
length ofAB = 21t' 

11 
Difkruf 

-- u -1r 
11 Ltvlaths length of CD= _ 7--=--:..11.:___, u 

Examples: Find the length of AB. Write answers in terms of 1t. Include units in answers. 

A 

. (oO I 
Fract10n: ~O =G 

Circumference = 3 b 'tr VVI 

Arc Length= _l p 36 1f 
0 6 

- I ~1T 
-$~ 
(~ 

2) 

A 

rzo 1 
Fraction: - - -

306 - 3 

Circumference = 2Lf fr~ 

Arc Length = l • l l( 1f 
2, <jf 
( )J'( 1T 

~~ 

A 

90 I 
Fraction: J~(j =4 
Circumference = I G 1, f+ 

Arc Length= l • !01r 
1-f LI 

~ l ,J.61T 

1W~ 



. ---.. 
Practice: Find the length of AB. Include units in your answers. 

4) 

A 

F = 72- -= .l. 
3(o() 5 

c-= 30 rr M 

L~¼= .l. 3D1r 

tt=1~0 

A -----

F ~ j_2Q -= _2_ 
300 (2.. 

C = 3(Q 11 ~ 

L = 2- . ~ =@:ll' r~ 
{ « 

7) The minute hand of a large clock is 18 inches long. How far does the tip of the minute hand 
move for each given amount of time? Write answers in terms of n: and as decimals rounded to 
the nearest hundredth of an inch. 

a) 1 hour b) 30 minutes 

l Ml.-l.-r -= C1rrumk'.<e<1a "\ 

F= ~ :: l 
<.a O 2 

C = 3011 wi 
l . -~ _ L = __ . 30 ll 

3 _ 2 
-_g 

=-- [Sff IV) 

~ 5Co I 55 U') 

c) 15 minutes 
\, 

F=J.2 ~ J.. 
(aD y 

C = 3GrT Wl 

L ~ 1. 3~il' 
4 

d) 40 minutes 
~ 

F~~=£ 
(oO 3 

c ;:" 3{i'If l n 
L.:: 2 . 3b 1T 

3 11 
= 2. 0 .M>·tl' 
I -6 

=: 2 ~ l2 11' 
=- z. '1 tr t() 
?( '15 , '-{ 0 \'() 

·¾- I n o. e,,{f) ck l GO r'VL<Arl u:fes = 3 Ga O (rvJJ. circ&.. 

So Of\ a clock:, -Ht-e_ ~ +lu, hp o.f' a. mU'ltd:t 
h.euvwl i1tl-ue,ls \S ax1 arc i!Ju-ig:rh , To coJ~ 
{+t i S W1j¼ I v\.5-e., ~ R, rwl u.fli'.. ; . 

Len --Wt = (_mt (uJJ:esJ ,, z Tf r w Yl..U1:, r 1 .s W 
3 ~ Go ) \ C lvrt3¼ ~ m ( ~ na11cl 

F ___,/7 



INTRODUCTION TO SECTORS 

A pop-up sprinkler sitting in the middle of a lawn 
sprays water 15 feet. If the sprinkler is set to cover 
a 120° sector, how much of the lawn receives water? 

a) What is the radius of the circle in this problem? 

Rculius = IS -R-

b) What is the area of the whole circle? 

A = ·rrr 2 = 'fr. 1 s 2 

= zzsrr ++ 2-

c) What fraction of the circle is receiving water? 

" 12-6 I Fr-aefion == 
300 

-= 3 
d) What area of the lawn is receiving water? 

120° 

Se_cJor A-rea = Fmd-icn e Area otG 
~. ZZ51T 
3 
l2-S'!T -= 751'( tf 2- ~ 2 35, 0 tf-2, 

3 
PRACTICE: A pop-up sprinkler is located in the center of a lawn. Find the (a) radius of 
the circle, (b) area of whole circle, (c) fraction of the circle receiving water ( in lowest terms) 
and the (d) area of lawn receiving water (sector area) for each sprinkler. 

1) Sprinkler sprays water 12 feet and 
is set to cover a 150° sector. 

2) Sprinkler sprays water 25 feet and 
is set to cover a 72° sector. 

d J S(:_cfor 

150° 
a) r = \2 ~ 

6J 
'2.. 

A = Tt · 12 

== IYLf 1T' tt 
1 

c)F=~~£ 
300 12. 

A-<ea = F • Area. of- CircVL 
(1. 

-= 2 . »;91r ~ Co01f 4~ 
I ---ff ~ I g 3 . 5 t+ 2 

25' 

0.) 

6) 

r.:: 25 ~f 

A= 11 · ZS 
'I. 

= G2s1f H 'L 

c_,) ~ :: '72- ::: ~ 
3eoo 5 

Sedor Ftrw = l • 02Sir 
5 

= Co2.S 'fr = !251f ~
2 

-
S ~ 3Cf 2 /7 ++ 1. 





LESSON 10-7: CIRCLES-AREA OF A SECTOR 9-C 
(Standard 9 - LT C: TSWBA T find the area of a sector of a circle.) 

SECTOR OF A CIRCLE: A region bounded by an arc of the circle and the two radii to 
the arc's endpoints. A sector is named using one arc endpoint, the center of the circle, and 
the other arc endpoint. The sector below is nruned sector AOB. The area of a sector is a 
fractional pa.it of the area of the circle. That fraction can be determined by simplifying the 
corresponding arc's measure over 360°. 

Circle 0 Sector AOB 

FINDING THE AREA OF A SECTOR 
To find the area of a sector (sector AOB above), find the area of the circle, then 

multiply by the fraction of the area covered by the arc of the sector. 

mAB 2 Area of Sector AOB = 
360 

• nr 

EXAMPLES: Find the area of each shaded sector below. Write your answer 
in terms of ,r ( exact value) and rounded to the nearest tenth. 

1. 

. <qO I 
Fraction · -=--

. 300 L{ 

Area of 0 = 04 [ ~i 

Sector Area = l ~ G4 ff 
Y lb _ { .. wrrr - ~ \ J.t: ___ -..,. 

:::: lb IT r:..,vv/ 

~ 50. 3 CW! 
2 

2. 

Fraction: \SD - S 
300 - 12 

Area of 0 = 3fi ff" l'\i\ 2. 

3 
Sector Area = 2. ,...361'f 

I J-2'" 

·= \ 5tr mi. 

~ 41,r vnz. 

3. 

2~S L{ 
Fraction: - = -

300 5 
Area of 0 = I 001f f'\'1 2. 

20 
Sector Area= j_ • JOO 'T( 

1•lf 
= L{ a 20tf 

::: ?S01f 1¥'2 

~ 25!.3m2 



EXAMPLES/PRACTICE: Complete the chart below. Refer to circle O below. 

Central Intercepted 
Angle Arc 

Measure Measure 
(mL.AOB) (,nAB) 

I 

2 135° 

3 120° IZ.0° 

150° 

Fraction 
of Circle 

!W I --
300 3 

(60 5 
·- == ·-
30d 12. 

Radius 
of 

Circle 

12cm 

9m 

Area of 
Circle 

(in terms 
of 11) 

Area of Sector 
(in terms of 7t) 



PRACTICE: GEOMETRY - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 2nr = 1tD Area: A= nr2 

radius r 

Complete each chart: 

Radius Diameter Circumference Circumference 
(in terms of 1t) (nearest hundredth) 

I 3 
' 

2 10 

3 6 

4 l81t 

5 1 

6 8 

7 24n 

Radius Diameter 
Area Area 

(in terms of 1t) (nearest hundredth) 

8 3 

9 10 

10 9 

11 36n; 

12 1 

13 4 

14 64n 



PRACTICE: GEOMETRY - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 2rrr = 1tD Area: A = rrr2 

1-2: Find the circumference (distance around figure) and area of each. Write answers in terms 
of 1t and as decimals to the nearest tenth. 

1) 2) 

3) A bicycle's tires have a diameter of 18 inches. How far does the bicycle travel: 

a) for each full rotation (one revolution) of a tire? Write answer in terms 
of TT and as a decimal to the nearest tenth. 

b) if the tires make 250 full rotations (revolutions)? Write answer in tenns 
of TT and as a decimal to the nearest tenth. 

4) A rotating sprinkler sprays a circular pattern. The water covers a circular region that reaches 8 feet 
from the sprinkler. What is the area of the lawn that receives water from this sprinkler? Write answer 
in terms of n and as a decimal to the nearest tenth. 

5) A dog is on a leash that is attached to a pole in the ground. If the leash is 8 ft long, in how 
much area can the dog move around? Round to the nearest tenth. 

6) A Ferris wheel has a 50-m radius. How many kilometers will a passenger travel during a ride 
if the wheel makes l 0 revolutions? Round your answer to the nearest tenth of a kilometer. 
(Remember to convert units from meters to kilometers; 1km = 1000m) 



LESSON 10-6: ARCS AND ARC MEASURE PRACTICE 9-A 

1) Refer to the diagram of circle P below. AC is a diameter. Complete the 
chart. 

Arc Arc Type Measure 

,.......,_ 
AB 

~II 
I AD I 

I 
,.......,_ 
BD 

' 
,.......,_ 
BC 

r--. 
BAC 

,.-...._ 

CD 

r--. 
ADC 

,--_ 
ABO 



2) Refer to the diagram of circle P below. AC is a diameter. Find the 
measure of each arc or angle. 

Arc 
or Measure 

Anele 

0 
I Aoc I 
I AD I 

---BD 

E 
LCPD 

LAPD 

LBPE 

---BE 

fiio 
r---,. 
ADD 

3) If mAR = 50° in a circle, what does mJ\CB equal in the same circle? 

~ ~ . r---,. 
4) If mAB = 70° and mBC = 20°, what are the possible measures of AC? 



LESSON 10-6: ARC LENGTH Name ---------------
C 2020 KUIK SoftwKreLLC . All tigh!s ,~served . 

PRACTICE 9-B 

Find the length of each arc. 

1) 

3) 

7) I 

9) 

~ 
'Z_) 

2) 

4) 

6) 

8) 

10) 

240° 

~ 
9 ft / 

I 

_ _/ 

270° 

~ 12 mi 

I 
/ 

ci 2n20 Kulu surtwa1'~LLC. All:r-ights re~c=rv~d, Made wit.h Jufjnitc: Geometry . 

Period _ _ 





PRACTICE 9-B 
,.-...., 

11) Find the length of the outfield fence (AB) on the field below. Write answer in terms 

of 1t and as a decimal to the nearest tenth. 

A 

280 ft B 

12) The minute hand of a large clock is 18 inches long. How far does the tip of the 
minute hand move for each given amount of time. Write answers in terms of 1t and as 
decimals rounded to the nearest hundredth of an inch. 

a) 45 minutes b) 20 minutes c) 5 5 minutes d) 2 hours 

6 ' 
I I 





LESSON 10~7: SECTOR AREA PRACTICE 9~C 

1-3: Find the area of each shaded sector below. Write your answer in terms of 1C (exact 
value). 

1. 2. 3. 

4: Write the answer to problem #3 above as a decimal rounded to the nearest tenth. 

5-8: Find each answer. Write answers in terms of 1t and as a decimal rounded to the 
nearest tenth. 

5) A rotating sprinkler sitting in the middle of a lawn sprays water 20 feet If the sprinkler is 
set to cover a 90° sector, how much of the lawn receives water? 

6) A pop-up sprinkler sprays water a maximum of 10 feet from the sprinkler head. If the 
sprinkler is set to cover a 135° sector, what is the maximum area oflawn that receives water? 



7) A rotating sprinkler is sitting in the middle of a square lawn that is 20 feet on a side. The 
sprinkler sprays a radius of 10 feet. See the diagram below. The shaded area receives water. 
What is the area of the lawn that does not receive any water from the sprinkler? Show work. 

201 

8) A rotating sprinkler is sitting in the middle of a circular lawn that has a radius of 25 feet. 
The sprinkler sprays a radius of 20 feet. See the diagram below. The shaded area receives 
water. What is the area of the lawn that does not receive any water from the sprinkler? Show 
work. 



Standard 9 Review #2 Name ---------------=--
Circles - Arcs, Arc Length and Sector Area Period ---

1-4: Refer to the diagram of circle P below. (a) Identify the arc as a minor arc, major arc or semicircle 
and then (b) fmd its measure. [LT A] 

r--. 
1) AD 1) a 

,,--..... 
2) BCD 2) a 

,,--...._ D B 
3) ACB p 3) a 

,,,--... 
4) AC 4) a 

C 

5-7: Refer to the diagram of circle P above. 

5) Name a minor arc not listed in problems 1-4 above. State its measure. 

6) Name a major arc not listed in problems 1-4 above. State its measure. 
,,,--... 

7) Name the major arc that corresponds to minor arc AB. State its measure. 

b 

b 

b 

b 

8-11: Find the length of each specified arc of the circle P. Write answers in terms of ti. Include units in 
each answer. Show work. [LT Bl 

r--. 
8) length of AB 

• r= 25 ft P 

~ 

10) length of EF 

F 

E __ ___.__ 

r= 16m p 

,,,--... 
9) length of CD 8), _____ _ 

120° 
9), _____ _ 

C r=18inP 

,,--...._ 
11) length of ABC 10) _____ _ 

11) _____ _ 
A 



12) The length of a minute hand on a clock is 12 inches. How far does the tip 
of the minute hand travel in 45 minutes? Write answer in terms of 7t and as a 
decimal rounded to the nearest tenth. Show work and include units. [LT B] 

12) _ ___ _ 

13-14: Find the area of each shaded sector. Write answers (a) in terms of1t and as (b) decimals to the 
nearest hundredth. Include units in each answer. [LT Cl 

13) Diameter= 16 cm 14) 13)a _____ _ 

b _ ____ _ 
12 m 

14) a;__ ____ _ 

225° 

b _____ _ 

15) A rotating sprinkler is setup in a large lawn. The sprinkler sprays water 15) ______ _ 
with a 15' radius. The sprinkler is setup to spray a 72° sector. How much 
of the lawn is the sprinkler watering? Write answer as a decimal to the nearest 
tenth. Show work. 

16) A rotating sprinkler is setup in the center of a square lawn that is 50' on 16). _ _____ _ 
side. The water from the sprinkler reaches to the edge of each side of the square 
lawn. How much of the square lawn (shaded region) does not get water from the 
sprinkler? Write answer as a decimal to the nearest tenth. Show work. 



\(E½' 
LESSON 10-6: ARCS AND ARC MEASURE PRACTICE 9-A 

1) Refer to the diagram of circle P below. AC is a diameter. Complete the 
chart. 

120 
0 

Arc Arc Type 

~ M lVJO (" 

Ge S e,M,i V (Cle__ 

I 'AD I Minor 

~ Minor 
ric M 1\1.ei, 

'RAC Mq1or 
~ M i (l,6Y' 

~ S-e.-WU CJ, r cJsL 

'Alm Major 

Measure 

l 20° 

l f?O 0 

IO 2? 
0 

l32 ° 

(oO o 

300~ 

12° 

l 8'0° 

Z52° 

A 
l 20 +- CQO + '12 

. (aO 

<~~ 
13 2 

300 < -Coo 

30() 

/ 



2) Refer to the diagram of circle P below. AC is a diameter. Find the 
measure of each arc of angle. 

t, ,-io ___ __ 

A1---~.-.ir-------1c 
20° 

E 

qo 
+70) -\(oO 

~o 7 
+Z-0 -'20 

qo 
+70 7 -\foO 

~ 
lW 

+ 2-0 > 
zoo 
360 7 

-- 120 
z4._o 

Arc 
or Measure 

An2le 

~ 120° 

"ADC {80 ° 

~ \Ul0 o 

1m goo 

LCPD 20° 

LAPD (G, 60 

LBPE 150° 

1m tsov 

~ zoo c) 

~ ZL\.O~ 

3) If ,MB = 50° in a circle, what does m::(ci equal in the same circle? 

[ ,,,--.. /'}] ~ 
m ACB = 360 ·- mAB m ACB ;:: 

0
- 50 

~ 0 ~ . ::::, 3 10 ' 
4) If mAB = 70 and mBC = 20°, what are the possible measures o AC? 

B C /"' /' oc B ,,,......... ,...._ ,--._ /J\ rvi A( - rn ~B + VY\o 6( A rvi Ac.:: VV\AB - r:1 BC 
A C__j - '70 ·+- 20____ :::- '70 c.1 ·- 2_() 

- 90" @0° 01 qoJ := 6o" 



PRACTICE: GEOMETRY - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 2m = nD Area: A=m-2 I 

-
radius r 

Complete each chart: 

Radius Diameter 
Circumference Circumference 

(ln terms of 1t) (nearest hundredth) 

1 3 Co (off ~ \ 8, 85 
2 5 10 l O '\r R- 3L 42 

3 6 IL 12- 11' ~ 37, 70 

4 9 13 l81t ~ 567. 55 

5 l 2- Zif ::t (o.Z8 

6 L( 8 3TT ~ Z5. t3 

7 \L 24 24n ~ '75. ',O 

Radius Diameter 
Area Area 

(in terms of rt) (nearest hundredth) 

8 3 G, 91r ~ 2.S.27 
9 5 10 Z51t ~ 7'8,54 

10 9 l 8 81 fr ::: 2SY, 41 
11 C, l2 36n ~113 .. \0 

12 1 2 2lr rv 
/\., 

"" 2.B 
13 l 4 L{ir A., 

/\- I z, 5'7 

14 <3 l f, 64n: ~ 20 l. 06 



PRACTICE: GEOMETRY - CIRCUMFERENCE AND AREA OF CIRCLES 

Circumference: C = 2m = 1tD Area: A= Jtr2 

1-2: Find the circumference (distance around figure) and area of each. Write answers in terms 

of 1t and as decimals to the nearest tenth. ·1) = vliS·~CR. o.,nn.tnt{ D:.:. }_ C + 2-r 
1) -- . 'l. 2) -h~cA 4 

A- .:: IT' ·2- C = 2. 41r wt -:; ~ ( 2y·rr) + z ( l 2J 
C = 1tD = TT 1 'l 12in 4 

;:: 49 tr (JV\ 2. =- l 81T + 2 Lf Vil 
~ so,s (Kl 

3) A bicycle's ti res have a diameter of 18 inches. How far does the bicycle travel: 

a) for each full rotation ( one revolution) of a tire? Write answer in terms 

of 1t and as a decimal to the nearest tenth. I ~ olu.J-1 o ~ ·= C 
(c = 1811 U11 ~ srci • 5 wi } 
b) if the tires make 250 full rotations (revolutions)? Write answer in terms 

ofn and as a decimal to the ne,rrest trnth. l 
2 5 O • 18 Ir = §; I 3 7 . 2 U'l / L/, 5 00 1( 1,/1 ) 

4) A rotating sprinkler sprays a circular pattern. The water covers a circular region that reaches 8 feet 
from the sprinkler. What is the area of the lawn that receives water from this sprinkler? Write answer 
in terms of 1t and as a decimal tothe nearest tenth. 

5) A dog is on a leash that is attached to a pole in the ground. If the leash is 8 ft long, in how 
much~ can the dog move around? Round to the nearest tenth. 

~ -A-~-(9l{_1r_U_z.._~_2._0_L_l -~ 

6) A Ferris wheel has a 50-m radius. How many kilometers wil1 a passenger travel during a ride 
if the wheel makes I 0 revolutions? Round your answer to the nearest tenth of a kilometer. 
(Remember to convert units from meters to kilometers; I.km= 1000m) 

C = 'ITD = 2·tTY' 

C - 2· fr· 50 

LOOfr' m 
.. l ..;- (OOC) 

[ l km = I 000 M _J 

10 · lOOTf 



5) 

7) 
/ 

9) 

6) 

~ 0 9 0 10) 
-~ L'T\

0 

O' t>bO 
90• I 

l~7r, - ~~411 d 
8 yd 4 ~ 

I 
/ 

f 

270° 

Q 2R20 Kuta Sof~wure LLC. All rights reseTved. Matlc:: with rnfinite Gcornc-try. 





PRACTICE 9-B 
,,.......... 

5) Find the length of the outfield fence (AB) on the field below. Write answer in tenns of 

1t and as a decimal to the nearest tenth. 

90° CU'\jlt j ,--=- l'oo ff, 
I'). 1( • 2<oO • 9 o_ A 
L 3h0 -~ 

(SVJ01t • ~ ~ \40 11 

\L\01t tt, 
4~9. 5 f+. 280 ft B 

6) The minute hand of a large clock is 18 inches long. How far does the tip of the minute 
hand move for each given amount of time. Write answers in terms of 7t and as decimals 
rounded to the nearest hundredth of an inch. 

a) 45 minutes b) 20 minutes 

. 
3_ 

c) 5 5 minutes d) 2 hours 

17-1'i in, 
22~.2 if\, 






