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Find the area 
of the shaded 
region
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Lesson 10.2 Arcs Measures & Length
Objectives:
• Understand the difference between 

arcs and angles
• Understand that if an angle is 

measured in degrees, then the arc will 
be measured in degrees.

• Be able to find arc lengths
• Be able to define and identify the 

types of arcs and a central angle

Prior Knowledge:
• degrees in a circle, basic algebra, 

pythagorean theorem
G.CO.1  know precise definitions of 
angle, circle and distance around a 
circular arc
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Central Angle  angle whose vertex is the 
center of a circle

A

B
C

D

measure of central         = measure of its 
intercepted arc. 
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A

B
C

D

Measures and Naming of Arcs

arc  part of a circle

Named by points:
1. minor arc named by
____ points and has a 

measure <180o
2. major arc named by
__ points and has a 
measure > 180o
3. semicircle is an arc 
with endpoints of a 
diameter.

40o
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Measures and Naming of Arcs
A

B
C

F

50o

mAB = 50o

mBFA = 
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N
R P

M

80o

Measures and Naming of Arcs

Find the measure of 
each arc of circle R

a. mMN

b. mMPN

c. mPMN
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Part + Part = Whole for Arcs......

A

B

C

mABC = m     + m
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Circles
Angles and Arcs

Central Angles:

mIR = 

mIRL = 

mIRE = 

solve for x

find mIL
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Circles
Angles and Arcs

solve for x

find the measure of 
all minor arcs
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Arc Measures and Arc Length

L

P

N

M

is MN = LP?~

Same measure vs Congruence
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Practice C
For use with the lesson “Find Arc Measures”


 
}


 MQ  and  
}


 NR  are diameters of (O. Determine whether the given arc is a 
 minor arc, major arc, or semicircle. Then find the measure of the arc.


 1.  C MN    2.  C NQ    


O
N R


P


M


81� 73�


 3.  C NQR    4.  C MRP  


 5.  C PN    6.  C MNQ  


 7.  C QR    8.  C MR  


 9.  C QMR    10.  C PQ  


 11.  C PRN    12.  C MQN  


Find the indicated arc measure.


 13. m C QS   14. m C LKJ   15. m C DH  


  


P
R


S


528


  


G
L


K


J
748


  


C


H


G


FE


D


J


y 8y 8


x8


2x8


Find the value of x.


 16. 


x8


808678
 17. 


(x7)8


528


 18. 


5x8


(7x 2 12)8


 
}


 AC  and  
}


 BD  are diameters of (E. Find the measure of the given arc if 


m C ACD   5 3168.


 19. m C AD   20. m C BC   21. m C BCA   22. m C DCB  


 
}


 RT   and  
}


 PS  are diameters of (N. Find the measure of the given arc if 


m C TP   5 478.


 23. m C ST   24. m C PR   25. m C RTP   26. m C STR  
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Tell whether  C AB   >  C CD  . Explain.


 27. 


468468


CB


DA


 28. 


468468
CB


DA


 29. 548


638


B C


A D


 30. 


x 8 x 8


C
B


A


D


In Exercises 31–35, use the following information.


Game Timer The device shown is a 10-second game timer. The top plunger button alternatively 
stops and starts the timer. For game play, the timer is started at 10 (as shown) and moves  
counterclockwise. Players often start and stop the timer several times before it reaches 0.  
Give all answers to the nearest tenth.


 31. What is the measure of the arc traced out by the tip of the 


0 10
9


8


7
65


4


3


2
1


 
pointer as it moves from one number to the next on the timer?


 32. What is the measure of the arc traced out as the pointer moves  
from the 10 to the 0?


 33. A player starts the timer at the 10 and stops it after 3.4 seconds.  
What is the measure of the arc generated?


 34. A player stops the timer after 2.3 seconds, then after 1.2 seconds, and 
again after 2.5 seconds. What is the sum of the measures of the arcs?


 35. How much time does it take the pointer to trace out an arc of 608?


Practice C continued
For use with the lesson “Find Arc Measures”
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Lesson Find Arc Measures, 
continued
The radii are >, so the circles are >, and because 
115 1 135 1 110 5 360, the arcs have equal 
measure, so they are >.   33. 308   34. minor arc   


35. 8   36. 2108   37. 98   38. 2408


Practice Level B


  1. minor arc   2. minor arc   3. semicircle


  4. major arc   5. major arc   6. semicircle


  7. minor arc   8. major arc   9. 428   10. 748   


11. 2868   12. 1168   13. 3188   14. 1388


15. 2228   16. 2448   17. 1388   18. 1808   


19. 7 Ï
}


 2     20. 10 Ï
}


 2     21. 1358   22. 2408


23. 2258   24. 1458   25. 3258   26. 1808   


27. 2158   28. 158   29. 1808   30. 1958   31. 3458   


32. no   33. yes   34. no   35. no   36. 248   


37. 158   38. 128   39. 1708   40. 34 sec


Practice Level C


  1. minor arc; 738   2. minor arc; 1078 


  3. semicircle; 1808   4. major arc; 2068 


  5. minor arc; 818   6. semicircle; 1808 


  7. minor arc; 738   8. minor arc; 1078 


  9. major arc; 2878   10. minor arc; 268 


11. major arc; 2798   12. major arc; 2878


13. 1548   14. 2178   15. 1208   16. 33   17. 2


18. 16   19. 448   20. 448   21. 2248   22. 1808


23. 1338   24. 1338   25. 2278   26. 3138   


27. yes; The  circles pass through each other’s 
center, so they have > radii and the circles are 
therefore >. Arcs with equal measure in > circles 
are >.   28. no; One circle is smaller than the 
other, so the arcs cannot be >.   29. yes; Both 
arcs measure 638.   30. yes; Because 
m C AC   5 m C BD  , you can use the Addition Prop. of 
Equality to deduce that  C AB   >  C CD  .   31. 32.78   


32. 327.38   33. 111.38   34. 196.48   


35. 1.8 seconds


Study Guide


  1. minor arc; 708   2. minor arc; 608


  3. semicircle; 1808   4. major arc; 3108


  5. major arc; 2908   6. minor arc; 508   7. 1808 


  8. 1108   9. 2908   10. 1458   11. 1808   12. 2508   


13.  C WZ   and  C XY   are not congruent. Their measures 
are the same but the circles are not congruent.


14.  C EF   >  C GH   because their measures are the 
same and the circles are congruent.


Problem Solving Workshop: 
Worked Out Example


  1. a. minor arc; 308  b. minor arc; 808   
c. minor arc; 1008  d. semicircle; 1808   
e. minor arc; 1008  f. major arc; 2608 


  2. a. 368  b. 1588  c. 2028  d. 1728


Challenge Practice


  1. 3458   2. about 37.6   3. 558


  4. Let r1 and r2 be the radius of circles A and B 
respectively. Therefore, r1


2 5 r2
2 because A and B


are congruent. So, πr1
2 5 πr2


2. It follows that A 
and B have the same area.


  5. It is given that two circles A and B have the 
same area. Therefore, πr1


2 5 πr2
2. Thus r1


2 5 r2
2, 


and r1 5 r2. Therefore, by definition, A and B are 
congruent. 


  6. m C DE   5 508, m C EF   5 1308, m C FG   5 508,  
m C GD   5 1308   7. 458, 1358   8. 73   9. 12   10. 13


Lesson Apply Properties of 
Chords
Teaching Guide


  1. Sample answer: Find the area of each circle, 
then subtract smaller from larger; about 50.3 in.2


  2. 4 in.; It has the same area as the shaded  
region; AB 5 EF


A


E FG


D B


  3. Sample answer: The measurements are equal; 
the chord will be bisected by the perpendicular. 


Technology Activity


  1. The points A, B, and C are all equidistant from 
point D, so by the definition of a circle, you can 
draw (D passing through A, B, and C.   2. chords 


  3. radii   4. Yes; Sample answer: Given three 
noncollinear points you will always be able to 
draw the perpendicular bisectors of the segments 
connecting the points to find the center of the 
circle passing through those points. So, you will 
be able to draw the circle.   5. Yes; circumcenter   


a
n


s
w


e
r


s


Geometry
Chapter Resource Book A49


10.2


10.3









SMART Notebook




Co
py


rig
ht


 ©
 H


ou
gh


to
n 


M
iffl


in
 H


ar
co


ur
t P


ub
lis


hi
ng


 C
om


pa
ny


. A
ll 


rig
ht


s 
re


se
rv


ed
.


Name ———————————————————————  Date  ————————————


Practice C
For use with the lesson “Circumference and Arc Length”


Use the diagram to find the indicated measure.


 1. Find the circumference. 2. Find the circumference. 3. Find the radius.


      


Find the indicated measure.


 4. The exact radius of a circle with circumference 74 centimeters


 5. The exact diameter of a circle with circumference 58 feet


 6. The exact circumference of a circle with diameter 26.3 inches


 7. The exact circumference of a circle with radius 31.9 meters


Find the length of  C AB  .


 8.  9.  10. 


In (D shown below, ∠ ADC > ∠ BDC. Find the indicated measure.


 11. m C ACB   12. m C CB   


 13. Length of  C ACB   14. Length of  C CB  


 15. m C ABC   16. Length of  C BAC  


Lesson


11.1


Le
s


s
o


n
 1


1.
1


11-10
Geometry
Chapter Resource Book







Co
py


rig
ht


 ©
 H


ou
gh


to
n 


M
iffl


in
 H


ar
co


ur
t P


ub
lis


hi
ng


 C
om


pa
ny


. A
ll 


rig
ht


s 
re


se
rv


ed
.


Find the indicated measure.


 17. Circumference of (Q 18. Radius of (Q 19. Length of  C AB  


      


Find the perimeter of the region.


 20.  21.  22. 


 23. In the table below,  C AB   refers to the arc of a circle. Complete the table.


Radius 6.7 11.4 25.8 19.3


m C AB  1038 258 2618 3328


Length of  C AB  15.72 7.46 61.95 64.39


 24.  Thread A spool of thread contains  25. Go-Cart Track Find the distance around 
150 revolutions of thread. The diameter of   the track on the inside lane and on the 
the spool is 3 centimeters. Find the length   outside lane. 
of the thread to the nearest centimeter.


    


 26.  Pendulum Find the distance traveled in  27. Turntable Two belt-driven gears for a 
one back and forth swing by the weight   turntable are shown. What is the total length 
of a 16 inch pendulum that swings   of the belt? 
through a 708 angle.


    


Practice C continued
For use with the lesson “Circumference and Arc Length”


Name ———————————————————————  Date  ————————————


Lesson


11.1


Le
s


s
o


n
 11.1


11-11
Geometry


Chapter Resource Book







Co
py


rig
ht


 ©
 H


ou
gh


to
n 


M
iffl


in
 H


ar
co


ur
t P


ub
lis


hi
ng


 C
om


pa
ny


. A
ll 


rig
ht


s 
re


se
rv


ed
.


a
n


s
w


e
r


s


Lesson Circumference and 
Arc Length
Teaching Guide


  1. 8 ft   2. 50 ft 3 in.   3. 37 ft 8 in.


Investigating Geometry Activity


  1. Sample answer: It is about 3.14. 


  2. Sample answer: C 5 3.14 p d where C is the 
circumference and d is the diameter.


Practice Level A


  1. about 43.98 cm   2. about 62.83 ft 


  3. about 7.64 in.   4.   
18


 } π   m   5.   
29


 } π    ft   6. 26π in. 


  7. 30π cm   8. about 11 in.   9. about 12.57 ft   


10. about 9.42 cm   11. 3208   12. 1608   


13. about 22.34 in.   14. about 11.17 in.   15. 2008   


16. about 13.96 in.   17. about 23.56 cm   


18. 90 in.   19. 36 in.   20. 58.27   21. 24.57   


22. 3.14; 1108; 8.5; 5; 808; 53.15   


23. a. about 14.14 in.  b. 177 ft   24. 16 in.


Practice Level B


  1. 50.27 ft   2. 40.84 in.   3. 10.50 cm   4.   
21


 } π   m  


  5.   
39


 } π   cm   6. 15π in.   7. 54π ft   8. 6.28 cm   


  9. 47.12 in.   10. 7.33 ft   11. 1608   12. 2008   


13. 19.55 m   14. 24.43 m   15. 2808    


16. 34.21 m   17. 114.028   18. 58.03 ft   


19. 20.53 cm   20. 45.71 mm   21. 138.56 in.   
22. 2.09; 43.028; 9.79; 4.81; 88.248; 50.42   


23. a. about 35.61 in.  b. about 71 teeth   


24. about 56.55 ft


Practice Level C


  1. about 35.81 cm   2. about 67.86 ft 


  3. about 14.96 in.   4.   
37


 } π     5.   
58


 } π     6. 26.3π 


  7. 63.8π   8. about 35.94 in.   9. about 34.94 cm   


10. about 36.02 m   11. 2598   12. 129.58   


13. about 112.56 m   14. about 56.28 m   


15. 230.58   16. about 100.17 m   


17. about 50.82 cm   18. about 6.16 in.   


19. about 36.25 ft   20. about 36.85 cm   


21. about 87.96 in.   22. about 28.57 in.   


23. 12.04; 798; 17.1; 13.6; 1438; 111.83   


24. 1414 cm   25. about 71.42 m; about 96.55 m   


26. about 39.10 in.   27. about 26.85 in.


Study Guide


  1. C < 50.27 in.   2. r < 5.57 yd   


  3. C < 28.27 cm   4. 23.56 ft


  5. 4.19 m   6. 44.51 cm   7. 1208   


  8. r < 2 ft   9. C ø 75.37 cm


Real-Life Application


  1. r3 5 39.09 m, r4 5 40.33 m, r5 5 41.57 m,  
r6 5 42.81 m, r7 5 44.05 m, r8 5 45.29 m 


  2. Lane 1: 400.03 m, Lane 2: 407.82 m,  
Lane 3: 415.61 m, Lane 4: 423.40 m,  
Lane 5: 431.19 m, Lane 6: 438.98 m,  
Lane 7: 446.77 m, Lane 8: 454.57 m 


  3. about 8 m   4. Lane 1: 115.01 m,  
Lane 2: 118.91 m, Lane 3: 122.80 m,  
Lane 4: 126.70 m, Lane 5: 130.60 m,  
Lane 6: 134.49 m, Lane 7: 138.39 m,  
Lane 8: 142.28 m   5. You and your two friends 
will not run equal distances since there is an  
8 meter difference in the lengths of each lane.


Challenge Practice


  1. 63.3 in./sec   2. 9.4 rad/sec; 471.2 ft/min   


  3. 616.2 rev/min; 3872 rad/min   4. 212.1 in./sec


  5. 1.2 cm/sec   6. 32,672.6 rad/min; 9869.8 ft/min 


  7. 25.1 rad/min; 565.5 ft/min   


  8. 400π ≤ v ≤ 1000π; 2400π ≤ v ≤ 6000π 


Lesson Areas of Circles and 
Sectors


Teaching Guide


  1. the radius   2.   
1
 } 


3
     3. about 5027 ft2 


  4. about 1676 ft2   5. about 1885 ft2


Technology Activity


  1. Area of circle A 5 2(Area of circle D 1 Area 
of circle E)  


 πr2 5 2 F π  1   1 } 
2
   r 2 


2
 1 π  1   1 } 


2
   r 2 


2
 G 


 5 2 1 π p   1 } 
4
   r2 1 π p   1 } 


4
   r2 2 


 5 2 1 π p   1 } 
2
   r2 2 


 5 πr2


Answers for Chapter Measuring Length and Area
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