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EXAMPLE 1

Geometry

Use perpendicular bisectors to solve problems.

Vocabulary

A segment, ray, line, or plane that is perpendicular to a segment at its
midpoint is called a perpendicular bisector.

A point is equidistant from two figures if the point is the same
distance from each figure.

Theorem 5.2 Perpendicular Bisector Theorem: In a plane, if a point
is on the perpendicular bisector of a segment, then it is equidistant
from the endpoints of the segment.

Theorem 5.3 Converse of the Perpendicular Bisector Theorem: In a
plane, if a point is equidistant from the endpoints of a segment, then it
is on the perpendicular bisector of the segment.

When three or more lines, rays, or segments intersect in the same
point, they are called concurrent lines, rays, or segments. The point
of intersection of the lines, rays, or segments is called the point of
concurrency.

Theorem 5.4 Concurrency of Perpendicular Bisectors of a Triangle:
The perpendicular bisectors of a triangle intersect at a point that is
equidistant from the vertices of the triangle.

The point of concurrency of the three perpendicular bisectors of a
triangle is called the circumcenter of the triangle.

Use the Perpendicular Bisector Theorem

KM s the perpendicular bisector of JL.
Find JA. Y
Solution 7x 3x+ 16
JK =KL Perpendicular Bisector Theorem
_ : J, K L
Sy=2y+9 Substitute. 5,79
y=3 Solve for y.
JK=23)+9=15
Exercises for Example 1
In the diagrﬂ(zvz), is the perpendicular w
bisector of WY. 2y+ 15
x+5
1. Find WZ. Z X
2. Find XY. 3x—5
9y — 13
Y
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Use perpendicular bisectors

In the diagram shown, DCis the
perpendicular bisector of 48 and
AE= BE.

a. What segment lengths in the diagram
are equal?

b. IsEon l()_C)'?

VAN

Solution

a. DC bisects AB, s0 CA = CB. Because D is on the perpendicular
bisector of AB, DA = DB by Theorem 5.2. Because AE = BE,
AE = BE by definition of congruence.

b. Because AE = BE, E is equidistant from A4 and B. So, by the
Converse of the Perpendicular Bisector Theorem, £ is on the
perpendicular bisector of AB, which is DC.

Exercises for Example 2

In the diagram, POis the perpendicular
bisector of AS.

3. What segment lengths in the diagram are
equal? Explain your reasoning.

4. IsTon (P_Q)? Explain.

Use the concurrency of perpendicular bisectors

The perpendicular bisectors of A 4BC meet at A
point G. Find GA.

Solution D

Using Theorem 5.4, you know that point G is equidistant 5
from the vertices of the triangle. So, G4 = GB = GC.

GB = GA Theorem 5.4.
GB =17 Substitute.

Exercise for Example 3

5. The perpendicular bisectos of ARST meet at point D. S
Find DR.
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