
Name: ___________________________________ # ___________      
 
Geometry: Period _____________  
Ms. Pierre    
Date: ______________	

	
Properties	of	Chords	
	
Today’s	Objective	
SWBAT use the arcs and chords in a circle to find the measure of 
arcs and the length of segments. 

 
 
 

 

          

Example	1	
Use the diagram of ⨀𝐾 to the right. 

a) If 𝑚𝐺𝐻& = 100°, find 𝑚𝐼𝐽-   

 

b) If 𝑚𝐺𝐼& = 55°, and 𝑚𝐻𝐽& = 115°, find 𝑚𝐺𝐻& .  

 

 

c) If 𝑚𝐼𝐽- = 85°, and 𝑚𝐻𝐽& = 120°, find 𝑚𝐺𝐼&. 

	
	
	
þ Check for Understanding	
	
a) If 𝑚𝑇𝑉& = 121°, find 𝑚𝑅𝑆&   

  

b) If 𝑚𝑆𝑇& = 18°, and 𝑚𝑅𝑉& = 134°, find 𝑚𝑇𝑉& .	
	

	

c) If 𝑚𝑅𝑆& = 103°, and 𝑚𝑅𝑉& = 129°, find 𝑚𝑆𝑇& . 
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6.3 Apply Properties of Chords
Goal p Use relationships of arcs and chords in a circle.Georgia

Performance
Standard(s)

MM2G3a, 
MM2G3d

Your Notes

In the diagram, (A > (D, B

C

A

E

F D

1258}BC > }EF , and mCEF  5 1258.
Find mCBC .

Solution
Because }BC and  }EF  are congruent  in congruent 

, the corresponding minor arcs  CBC  and  CEF   are 
.

So, mCBC 5 mCEF  5 .

Example 1 Use congruent chords to find an arc measure

THEOREM 6.6

If one chord is a perpendicular bisector S

T

R

Pof another chord, then the first chord 
is a diameter.

If }QS is a perpendicular bisector of  }TR, then  is a 
diameter of the circle.

THEOREM 6.7

If a diameter of a circle is perpendicular E

F

G

D

Hto a chord, then the diameter bisects 
the chord and its arc.

If }EG is a diameter and  }EG ⊥ }DF , then  }HD > }HF
and > .

THEOREM 6.5 B C

A D

In the same circle, or in congruent 
circles, two minor arcs are 
congruent if and only if their 
corresponding chords are  CAB > CCD  if and 

only if > .congruent.
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Georgia Performance Standards: MM2G3a, MM2G3d

Goal Use relationships of arcs and chords in a circle.

Vocabulary
Theorem 6.5: In the same circle, or in congruent circles, two minor arcs RQ

SP

are congruent if and only if their corresponding chords are congruent.

CPQ  > CRS   if and only if  }PQ > }RS.

Theorem 6.6: If one chord is a perpendicular bisector of another  E

B

C

D

A

chord, then the fi rst chord is a diameter.

If }BD is a perpendicular bisector of  }EC, then }BD is a diameter 
of the circle.

Theorem 6.7: If a diameter of a circle is perpendicular to a chord,  X

Y

V

W

Z

then the diameter bisects the chord and its arc.

If }WY is a diameter and }WY }VX, then }ZV > }ZX and CYV  > CYX  .

Theorem 6.8: In the same circle, or in congruent circles, two chords  

H

G

L K

M
J

Fare congruent if and only if they are equidistant from the center.
}FG > }HJ if and only if KL 5 KM.

LESSON

6.3

Use congruent chords to fi nd an arc measure

In the diagram, (A > (B, }CD > }EF

A

B

E F

C D
1408

and mCCD  5 1408. Find mCEF  .

Solution
Because }CD and }EF are congruent chords in congruent circles, the corresponding 
minor arcs CCD   and CEF   are congruent. So, mCCD  5 mCEF  5 1408.

Guided Practice for Example 1

Use the diagram of (K.

1. If mCGH  5 1008, fi nd mCIJ  .

K
I

J

G
H

2. If mCGI  5 558 and mCHJ  5 1158, fi nd mCGH  .

3. If mCIJ  5 858 and mCHJ  5 1208, fi nd mCGI  .
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Your Notes

Journalism A journalist is writing a
a story about three sculptures, 
arranged as shown at the right. 
Where should the journalist place 
a camera so that it is the same 
distance from each sculpture? 

Solution
Step 1 Label the sculptures A, B, and C. Draw segments  

}AB and  }BC.
Step 2 Draw the  of  }AB

and }BC. By , these bisectors are 
diameters of the circle containing A, B, and C.

Step 3 Find the point where these bisectors .
This is the center of the circle containing A, B, and 
C, and so it is  from each point.

Camera

A

B

C

Example 2 Use perpendicular bisectors

 1. If mCTV  5 1218, find mCRS . S

V

T

R
6

6

2. Find the measures of  CCB , CBE , C

E

A
B D

4x 8

(80 2 x)8

  and  CCE .

Checkpoint Complete the following exercises.
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Your Notes THEOREM 6.8

EF

GA
C

B

D
In the same circle, or in 
congruent circles, two chords 
are congruent if and only if  
they are equidistant from  }AB > }CD if and only 

if 5 .the center.

3. In the diagram in Example 3, suppose AB 5 27 and 
EF 5 GF 5 7. Find CD.

Checkpoint Complete the following exercise.

In the diagram of (F, AB 5 CD 5 12. 

E

F

G
A

C

B

D

12

12

7x 2 8

3x

Find EF.

Solution
Chords }AB and  }CD are congruent, so by 
Theorem 6.8 they are 
from F. Therefore, EF 5 .

EF 5 Use Theorem 6.8.

3x 5 Substitute.

x 5 Solve for x.

So, EF 5 3x 5 3( ) 5 .

Example 3 Use Theorem 6.8
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		 				Guided	Practice	

Find the measure of the given arc or chord. 

 

1. 𝑚𝐵𝐶&      2. 𝑚𝐴𝐶&  

 

 

 

 

 

 

 

 

 

Find the value of x. 
3.       4.  

Example	2	
In the diagram of ⊙𝐶, 𝑄𝑅==== ≅ 𝑆𝑇==== = 16. Find 𝐶𝑈====. 

 

 

 

 

 

 

 

þ Check for Understanding 

In the diagram of ⊙𝐹, 𝐴𝐵==== ≅ 𝐶𝐷==== = 12. Find 𝐸𝐹====. 

 
	

	

	

	

	

 Use Theorem 6.8

In the diagram of (C, QR 5 ST 5 16. Find CU.

Q U

C

V

R

TS

3x

7x 2 8

16

16

Solution
Chords }QR and }ST are congruent, so by Theorem 6.8 
they are equidistant from C. Therefore, CU 5 CV.

 CU 5 CV By Theorem 6.8

 3x 5 7x 2 8 Substitute 3x for CU and 7x 2 8 for CV.

 x 5 2 Solve for x.

So, CU 5 3x 5 3(2) 5 6.

Guided Practice for Examples 3 and 4

In the diagram in Example 3, suppose ST 5 24, and CU 5 12. Find the 
given length.

 6. QR 7. QU 8. CV

9. In Example 4, suppose AJ 5 34, FG 5 8, HJ 5 16, AH 5 BE 5 30, and }AJ }BE.
Show that nEDG , nAHJ.

 Use chords with triangle similarity

In (G, AJ 5 26, FG 5 5, HJ 5 10, AH 5 BE 5 24, 

E

K

B

A

H
J

C

F

D

G

and }AJ }BE. Show that nEDG , nAHJ.

Determine the side lengths of nAHJ.

   The side lengths of nAHJ are AH 5 24, 
AJ 5 26, and HJ 5 10.

Determine the side lengths of nEDG.

   }GE is a radius and  }AJ is a diameter so GE 5   1}2  AJ 5   1}2  (26) 5 13. 

  Diameter  }AJ is perpendicular to  }BE, so by Theorem 6.7  }AJ bisects }BE.

  Therefore, DE 5   1}2  BE 5   1}2  (24) 5 12. Chords }AH and }BE are congruent, 

  so by Theorem 6.8, they are equidistant from G and therefore DG 5 FG 5 5.

  The side lengths of nEDG are DE 5 12, GE 5 13, and DG 5 5.

Find the ratios of corresponding side lengths. 

JH

A

10

24
26

GD

E

12 13

5

    AH
}
DE 5   24

}
12  5 2,   AJ

}
GE 5   26

}
13  5 2, and   HJ

}
DG 5   10

}
5   5 2.

  Because the side lengths are proportional, 
nEDG , nAHJ by the Side-Side-Side 
Similarity Theorem. 
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Your Notes THEOREM 6.8

EF

GA
C

B

D
In the same circle, or in 
congruent circles, two chords 
are congruent if and only if  
they are equidistant from  }AB > }CD if and only 

if 5 .the center.

3. In the diagram in Example 3, suppose AB 5 27 and 
EF 5 GF 5 7. Find CD.

Checkpoint Complete the following exercise.

In the diagram of (F, AB 5 CD 5 12. 

E

F

G
A

C

B

D

12

12

7x 2 8

3x

Find EF.

Solution
Chords }AB and  }CD are congruent, so by 
Theorem 6.8 they are 
from F. Therefore, EF 5 .

EF 5 Use Theorem 6.8.

3x 5 Substitute.

x 5 Solve for x.

So, EF 5 3x 5 3( ) 5 .

Example 3 Use Theorem 6.8
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LESSON

3.65
Exercise 

Set A
LESSON

6.3
MM2G3a  Understand and use properties of chords, tangents, 

and secants as an application of triangle similarity.

MM2G3d   Justify measurements and relationships in circles 
using geometric and algebraic properties.

Find the measure of the given arc or chord.

 1. mCBC  2. mCLM  3.  }QS

1168

A

B
C

D

J K

N

LM

P

T

RS

11

 4. mCAC  5. mCPQR  6. mCKLM  

A

D
B

C

7

7

1308 P

R

T

S
U

408

LM

KJ
N

1428

388

Find the value of x.

 7.

G

E

F

J
12x 1 7

3x 1 16

8.

C

D

A B

E

3x 2 11

x 1 9

9. R

P

S

T

7x 1 5

9x 2 3

 10.

U

V

S
T

W

6x 2 5

13 1 4x

18

18

11.

L
M

J
K

N

3x 1 6

7x 2 10

12
12

12.

X

Y

W

V

Z
9x 1 21

14x 2 9

 13. Error Analysis Explain what is wrong 
with the diagram of (X.

  

R

P

S

QT

X

U
N

M
8 8

9 9

X
201Uni t  6   Geomet ry :  C i rc les  and  Spheres

LESSON

3.65
Exercise 

Set A
LESSON

6.3
MM2G3a  Understand and use properties of chords, tangents, 

and secants as an application of triangle similarity.

MM2G3d   Justify measurements and relationships in circles 
using geometric and algebraic properties.

Find the measure of the given arc or chord.
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A

B
C

D

J K

N
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 4. mCAC  5. mCPQR  6. mCKLM  

A

D
B

C

7

7

1308 P

R

T

S
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408

LM

KJ
N

1428

388

Find the value of x.

 7.

G

E

F

J
12x 1 7

3x 1 16

8.

C

D

A B

E

3x 2 11

x 1 9

9. R

P

S

T

7x 1 5

9x 2 3

 10.

U

V

S
T

W

6x 2 5

13 1 4x

18

18

11.

L
M

J
K

N

3x 1 6

7x 2 10

12
12

12.

X

Y

W

V

Z
9x 1 21

14x 2 9

 13. Error Analysis Explain what is wrong 
with the diagram of (X.

  

R

P

S

QT

X

U
N

M
8 8

9 9

X
201Uni t  6   Geomet ry :  C i rc les  and  Spheres
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with the diagram of (X.

  

R

P

S

QT

X
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8 8

9 9

X
201Uni t  6   Geomet ry :  C i rc les  and  Spheres



 	

     

	

	

  Home	Work 

Find the given measure. 

1. 𝑚𝐴𝐵&      2. 𝑚𝑅𝑃&  

 

 

 

 
 
 
3. 𝑚𝑀𝑁&       4. 𝑚𝐴𝐶&  
 
 
 
 
 
 
 
 
 
Tell whether the lengths are equal. 

3.        4.    5.    

 

 

 

 

 Independent	Practice 

Find the measure of the given arc or chord. 

 

1. 𝑚𝐿𝑀&      2. 𝑚𝐾𝐿𝑀H  

 

 

 

 

 

 

 

 

 

Find the value of x. 
3.       4.  
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Find the value of x.
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LESSON

6.3 Practice continued

Find the given measure.

 19. AQ 20. HJ 21. m C TU  

  

G
F

E

C

A

D
18

18

7
  

LH

J K

4 4 7

  

UR

S T

958

Find the value of x.

 22. 

E
B

D

C

6x 1 1

8x 2 5

 23. 

A

B

C
Q

4x 2 1 3x 1 6
 24. 

X

Y

Z

(35x 2 16)8

31x8

 25. Coins You notice that the word LIBERTY on the heads    
side of a quarter makes about the same arc as the words 
QUARTER DOLLAR on the tails side. Explain how you 
can use a straight ruler to check whether this is true.

 26. In (C,  } FE  ⊥  } GB , ∠ FDE is a right angle,  } AC  ù  } CH ,  

C A

16

20

F

H

D

E

G

B

 DE 5 16, and FE 5 20. Show that nCAB , nFDE.
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LESSON

6.3 Practice
Find the chord length.

 1. AB 2. FG 3. KM

  

1558

1558
9

B

A D

C   

6

E F

G

  

3
5

K

J M

L

Find the arc length.

 4. m C XY   5. m C TU   6. m C AB  

  

1058

X

W

Z

Y   

858

S

R U

T   1008
B

A

C

Tell whether  } QS  is a diameter of the circle. If not, explain why.

 7. 

P R

S

 8. 

P R

S

19

20

 9. 

T

R

S

9
9
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Tell whether the measures are equal.

 10. LK and KN  11. m C ST   and m C RS    12. m C BC   and m C CD  

  

L K

M N

P

  T

R

US

  
C

E

D

B

Find the given measure.

 13. BD 14. m C JK   15. m C MN  

  C

E

D

B A
5

  H

K

J

G

L
558   

M

P

N

L 618

Tell whether the lengths are equal.

 16. CD and EF 17. JK and LM 18. TQ and UQ

  

C

D

F

E

  

J

K

M

L
9

8

  

N

P

S

R

UT
9 9

888

LESSON

6.3 Practice continued

Name ———————————————————————  Date  ————————————
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Tell whether the measures are equal.

 10. LK and KN  11. m C ST   and m C RS    12. m C BC   and m C CD  

  

L K

M N

P

  T

R

US

  
C

E

D

B

Find the given measure.

 13. BD 14. m C JK   15. m C MN  

  C

E

D

B A
5

  H

K

J

G

L
558   

M

P

N

L 618

Tell whether the lengths are equal.
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6.3 Practice continued

Find the given measure.

 19. AQ 20. HJ 21. m C TU  

  

G
F

E

C

A

D
18

18

7
  

LH

J K

4 4 7

  

UR

S T

958

Find the value of x.

 22. 

E
B

D

C

6x 1 1

8x 2 5

 23. 

A

B

C
Q

4x 2 1 3x 1 6
 24. 

X

Y

Z

(35x 2 16)8

31x8

 25. Coins You notice that the word LIBERTY on the heads    
side of a quarter makes about the same arc as the words 
QUARTER DOLLAR on the tails side. Explain how you 
can use a straight ruler to check whether this is true.

 26. In (C,  } FE  ⊥  } GB , ∠ FDE is a right angle,  } AC  ù  } CH ,  

C A

16

20

F

H

D

E

G

B

 DE 5 16, and FE 5 20. Show that nCAB , nFDE.
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3.65
Exercise 

Set B
LESSON

6.3
MM2G3a  Understand and use properties of chords, tangents, 

and secants as an application of triangle similarity.

MM2G3d   Justify measurements and relationships in circles 
using geometric and algebraic properties.

What can you conclude about the diagram? State a theorem that justifi es 
your answer.

 1.

F CA

D

B  2.

F

CA

B

14081408

 3.

C

D

A

B

P is the center of the circle. Use the given information to fi nd XY.

 4. ZY 5 3 5. ZY 5 6, XW 5 4 6. CA 5 3

X
Y

P

Z

3
X V

Y

P W

Z

C

E

F
P

3
DA

B

X

Y

Find the measure of CMN  .

 7.

O

N

Q

M

P

1408

1008  8.

T N

M

P

1358

 9.

T

N

Q

M

P

858

658

 10.

T

N

Q

M

P

1308

 11.

C

R
748

N

M P

 12.

C

1478

NM

P

 13.

C
1328

NM

PR  14.
1038

1168

P

L

N
M

Q

 15.

208

458
V

UR
P

N M

TS

Q
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