
51 practice b perpendicular bisectors
and angle bisectors
51 practice problems on perpendicular bisectors and angle bisectors provide
an excellent opportunity for students to deepen their understanding of these
fundamental geometric concepts. Perpendicular bisectors and angle bisectors
are two essential constructions in geometry that have various applications,
from basic proofs to advanced problem-solving. This article will explore the
definitions, properties, methods of construction, and various practice
problems to enhance comprehension and proficiency in dealing with these
concepts.

Understanding Perpendicular Bisectors

Definition
A perpendicular bisector of a line segment is a line that is perpendicular to
the segment at its midpoint. This means that it divides the segment into two
equal parts and forms right angles with the segment.

Properties
1. Equidistance: Any point on the perpendicular bisector of a line segment is
equidistant from the endpoints of the segment.
2. Intersection: The perpendicular bisectors of the sides of a triangle
intersect at a point known as the circumcenter, which is the center of the
circumcircle that passes through all three vertices of the triangle.

Construction of Perpendicular Bisectors
To construct the perpendicular bisector of a line segment \( AB \):
1. Draw the line segment \( AB \).
2. Using a compass, place the pointer on point \( A \) and draw an arc above
and below the line.
3. Without changing the compass width, repeat the process with point \( B \)
to create two intersecting arcs.
4. Draw a straight line through the points where the arcs intersect. This
line is the perpendicular bisector.

Understanding Angle Bisectors



Definition
An angle bisector is a ray or line that divides an angle into two equal
parts. The angle bisector of an angle is crucial in various geometric
constructions and proofs.

Properties
1. Equidistance: Any point on the angle bisector is equidistant from the two
sides of the angle.
2. Incenter: The angle bisectors of a triangle intersect at a point called
the incenter, which is the center of the incircle that is tangent to all
three sides of the triangle.

Construction of Angle Bisectors
To construct the angle bisector of an angle \( \angle ABC \):
1. Place the compass point at vertex \( B \) and draw an arc that intersects
both sides of the angle.
2. Label the points of intersection as \( D \) and \( E \).
3. Without changing the compass width, draw arcs from points \( D \) and \( E
\) that intersect.
4. Draw a line from vertex \( B \) through the intersection point of the
arcs. This line is the angle bisector.

Practice Problems on Perpendicular Bisectors

To solidify the understanding of perpendicular bisectors, below are practice
problems that cover various scenarios.

Basic Problems
1. Construct the perpendicular bisector of segment \( AB \) where \( A(2, 3)
\) and \( B(6, 7) \).
2. Given a triangle with vertices \( A(1, 1) \), \( B(3, 4) \), and \( C(5,
2) \), find the circumcenter by constructing the perpendicular bisectors of
at least two sides.
3. Prove that the perpendicular bisector of any chord of a circle passes
through the center of the circle.

Intermediate Problems
4. Determine the coordinates of the circumcenter of triangle \( A(0, 0) \),
\( B(4, 0) \), and \( C(2, 4) \).
5. If the endpoints of a segment are \( (2, -1) \) and \( (8, 3) \), find the



equation of the perpendicular bisector.
6. Given points \( P(1, 2) \) and \( Q(5, 6) \), verify that the midpoint
lies on the perpendicular bisector you construct.

Advanced Problems
7. In a triangle \( XYZ \), if the coordinates of \( X \), \( Y \), and \( Z
\) are \( (2, 3) \), \( (4, 7) \), and \( (6, 1) \) respectively, calculate
the circumcenter.
8. Prove that the circumcenter of a triangle is equidistant from all three
vertices.
9. A triangle has vertices at \( A(-1, 2) \), \( B(3, -2) \), and \( C(5, 4)
\). Find the circumcenter using perpendicular bisectors.

Practice Problems on Angle Bisectors

Now we will turn our attention to problems involving angle bisectors.

Basic Problems
1. Construct the angle bisector of \( \angle ABC \) where \( B(0, 0) \), \(
A(4, 0) \), and \( C(0, 3) \).
2. Given a triangle with vertices \( A(2, 1) \), \( B(5, 3) \), and \( C(3,
5) \), find the incenter by constructing the angle bisectors of at least two
angles.
3. Prove that the angle bisector of a triangle divides the opposite side in
the ratio of the adjacent sides.

Intermediate Problems
4. Find the incenter of triangle \( A(1, 2) \), \( B(2, 5) \), and \( C(4, 1)
\) by constructing the angle bisectors.
5. If \( \angle ABC = 60^\circ \) and \( \angle ABD = 30^\circ \), find the
measure of \( \angle DBC \).
6. Prove that the distance from the incenter to each side of a triangle is
equal.

Advanced Problems
7. In triangle \( PQR \) with vertices \( P(2, 3) \), \( Q(4, 5) \), and \(
R(6, 3) \), find the coordinates of the incenter.
8. Prove that the incenter of a triangle is equidistant from all three sides.
9. Given angles \( \angle A = 45^\circ \) and \( \angle B = 75^\circ \), find
\( \angle C \) in triangle \( ABC \) and construct the angle bisector of \(
\angle C \).



Conclusion

In conclusion, the exploration of perpendicular bisectors and angle bisectors
through these comprehensive practice problems enhances a student's grasp of
geometry. Mastering these concepts not only aids in solving complex geometric
problems but also is foundational for further studies in mathematics. Regular
practice with these problems will bolster confidence and competence in
geometry, leading to success in both academic and real-world applications.

Frequently Asked Questions

What is the definition of a perpendicular bisector?
A perpendicular bisector is a line that divides a segment into two equal
parts at a 90-degree angle.

How do you construct a perpendicular bisector using
a compass?
To construct a perpendicular bisector, place the compass point on one
endpoint of the segment, draw arcs above and below the line, then repeat from
the other endpoint and connect the intersection points of the arcs.

What is the significance of the perpendicular
bisector in triangle geometry?
The perpendicular bisector of a side of a triangle is the locus of points
equidistant from the endpoints of that side, and it intersects at the
circumcenter of the triangle.

What is an angle bisector and how is it different
from a perpendicular bisector?
An angle bisector is a line that divides an angle into two equal angles,
whereas a perpendicular bisector divides a line segment into two equal parts
at a right angle.

Can a point lie on the perpendicular bisector of a
segment but not on the segment itself?
Yes, any point on the perpendicular bisector of a segment is equidistant from
the endpoints of the segment, but it does not need to lie on the segment
itself.
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