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Intersecting	Secants	(Length)	
	

Today’s	Objective	
SWBAT determine the lengths of segments formed by secants 
intersecting outside a circle. 

 
A special relationship exists among secants and external secant 
segments.   

          

 

 

 

 

 

Outside ∙ Whole = Outside ∙ Whole 

           O∙W = O∙W 

 

*Remember by saying “OW equals OW.” 

Example	1	
Find x. 
 
 
	
	
	
	
	
	
	
 
þ Check for Understanding	
 
Find x. 
       
 
	 	 	 	 	 	  

	

𝑨𝑩 ∙ 𝐴𝐶 = 𝑨𝑫 ∙ 𝐴𝐸	



 	

  

		 				Guided	Practice	

Find the value of x. 
 

1.      2.  

 

 

 

 

 

 

 

 

3.       4.  

Example	2	
Find EB and ED. 

 

 

 

 

 

 

 

þ Check for Understanding 

Find RT and TV. 

 
 

	

	

	

Guided Practice for Examples 1, 2, and 3

Find the value(s) of x.

 1.
8

6

12

x

2.
4
42

x
3.

105

x

 Find lengths using Theorem 6.17

Find EB and ED.
A B

D

C

E x 1 1 x 1 3

x 1 2
2

Solution
By Theorem 6.17, EA EB 5 EC ED.

 (x 1 1)[(x 1 1) 1 (x 1 3)] 5 (x 1 2)[(x 1 2) 1 2]

  (x 1 1)(2x 1 4) 5 (x 1 2)(x 1 4)

  2x2 1 6x 1 4 5 x2 1 6x 1 8

  x2 5 4

  x 5 62

Lengths cannot be negative so use the positive solution. By substitution, 
EB 5 (x 1 1) 1 (x 1 3) 5 (2 1 1) 1 (2 1 3) 5 8 and 
ED 5 (x 1 2) 1 2 5 (2 1 2) 1 2 5 6.

 Find lengths using Theorem 6.18

Find ED.

E

A

C

D
x

6

9

 By Theorem 6.18, (EA)2 5 EC ED.

(6)2 5 x(x 1 9)

36 5 x2 1 9x

0 5 x2 1 9x 2 36

0 5 (x 1 12)(x 2 3)

x 5 212 or 3

Lengths cannot be negative so use the positive solution. By substitution, 
ED 5 x 1 9 5 3 1 9 5 12.

In Example 1, suppose segments  }AD and }CB are drawn to create two triangles. Using 

the Segments of Chords Theorem, you can reason that   EC
}
EA 5   EB

}
ED. You also know that 

AED > CEB by the Vertical Angles Theorem. So, nAED , nCEB by the SAS Triangle 
Similarity Theorem. Similar triangles can also be seen in Example 2.

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.
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Find the value of x.

 1.
23

23 15

x

2.
3

6
4

x

3.
6

12

x
x 1 4

Find AB and DE.

 4.

6
12

x
x 1 5

A B
D

E

5.

x

x 1 1

x 1 10
x 1 13

A

B
D E

6.

x

x 2 6
x 2 10

x 1 12A B

D

E

Find the value of x.

 7.
x 3

210

8.

x

3

4

5
9.

x

4
6

5

Find RT and TV.

 10.

x 2 3

x 1 3
8R S T

U

V

10

11.

2x 1 8

x
27

21

RST

U

V  12.

x

3x

20

15S

TUV

R

Find the value of x.

 13.

x
5

10 14.

x

7
9

 15.

4x 15

9

Find PQ.

 16.

15

P

RS 12

17. P

R

S
36

24
 18. N P

R

48

70
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  Home	Work 

Find the value of x. 
 

1.      2.  

 

 

 

 

 

 

 
 
 
3.      4.  
 
 
 
 
 
 
 
 
 
 

 

 

 Independent	Practice 

Find the value of x. 
 
 
1.      2.  

 

 

 

 

 

 

 

 

 

 

3.       4.  
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Find the value of x.

 10. 
5

6

10
x

 11. 

6

8

3
x

 12. 
2

5

x

 13. 

7

3

4x

 14. 

5

64

x
 15. 

10

8

8

x

 16. 

3

24

x

 17. 

12

16

x

 18. 8

x
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Your Notes

1.

6

125

x

2.

7

8

6x

Checkpoint Find the value of x.

Find the value of x.

T

P

S

Q

R

4
6

5x
Solution

RQ p RP 5 RS p RT Use Theorem .

p ( 1 ) 5 p (x 1 ) Substitute.

5 x 1 Simplify.

5 x Solve for x.

Example 2 Find lengths using Theorem 6.17

THEOREM 6.17: SEGMENTS OF SECANTS THEOREM

If two secant segments share the same endpoint 
outside a circle, then the product of the lengths
of one secant segment and its 
external segment equals the 
product of the lengths of the 
other secant segment and its 

E

B

C

A
D

external segment. p EA 5 ED p
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6.6 Practice
Fill in the blanks. Then fi nd the value of x.

 1. x p _____ 5 5 p _____ 2. 6 p _____ 5 3 p _____  3. x p _____ 5 8 p _____

  
3

5
9

x

  

3

4

6
x

  

4
8

6

x

 4. 4 p _____ 5 5 p _____  5. 3 p _____ 5 4 p _____  6. 3 p _____ 5 5 p _____

  
13

5

4

x

  

3

48

x

  
3

5

10

x

 7. x2 5 4 p _____  8. x2 5 2 p _____  9. x2 5 6 p _____

  
4

12 x

  

2

16

x   

4

6

x
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