
perpendicular bisector worksheet with
answers
Perpendicular bisector worksheet with answers is an essential resource for
students and educators who wish to deepen their understanding of geometry,
specifically in the study of perpendicular bisectors. A perpendicular
bisector is a line that divides a segment into two equal parts at a 90-degree
angle. This concept plays a crucial role in various geometric constructions
and proofs. In this article, we will explore the concept of perpendicular
bisectors, provide a comprehensive worksheet, and offer solutions to the
exercises to reinforce learning.

Understanding Perpendicular Bisectors

Definition

A perpendicular bisector is defined as a line that is perpendicular to a
segment at its midpoint. In simpler terms, it not only splits the segment
into two equal lengths but also intersects it at a right angle.

Properties of Perpendicular Bisectors

The perpendicular bisector has several important properties:

1. Equidistance: Any point located on the perpendicular bisector of a segment
is equidistant from the endpoints of that segment.
2. Construction: It can be constructed using a compass and straightedge by
drawing two arcs of equal radius from each endpoint and connecting the
intersection points.
3. Application: Perpendicular bisectors are often used in triangle
constructions, such as finding the circumcenter, which is the point
equidistant from all three vertices of a triangle.

Worksheets on Perpendicular Bisectors

Worksheets are an effective way to practice and reinforce the concept of
perpendicular bisectors. Below is a sample worksheet designed for students to
apply their knowledge.



Worksheet: Perpendicular Bisectors

Instructions: For each problem, either draw the perpendicular bisector of the
given line segment or answer the questions based on the properties of
perpendicular bisectors.

1. Problem 1: Given points A(2, 3) and B(6, 7), find the coordinates of the
midpoint M and the equation of the perpendicular bisector.

2. Problem 2: Draw the segment AB where A(1, 1) and B(5, 5). Then, construct
the perpendicular bisector of segment AB.

3. Problem 3: Given the line segment with endpoints C(-3, 4) and D(1, 2),
calculate the slope of CD, the slope of the perpendicular bisector, and write
its equation.

4. Problem 4: True or False: The point (3, 4) lies on the perpendicular
bisector of the segment joining A(2, 2) and B(4, 6). Show your work.

5. Problem 5: If the perpendicular bisector of a segment has the equation y =
-2x + 8, what are the coordinates of the points on the original segment?

Additional Practice Problems

6. Problem 6: Find the length of the segment EF where E(2, -1) and F(4, 3).
Also, find the coordinates of the midpoint and the equation of the
perpendicular bisector.

7. Problem 7: A triangle has vertices at G(0, 0), H(4, 0), and I(2, 3).
Determine the equations of the perpendicular bisectors of sides GH and GI.

8. Problem 8: If a perpendicular bisector of a segment passes through the
point (2, 5) and is vertical, determine the endpoints of the segment.

9. Problem 9: Describe a real-world scenario where the concept of
perpendicular bisectors could apply, and illustrate how it would be useful.

10. Problem 10: Show that the intersection of the perpendicular bisectors of
a triangle is the circumcenter by using any triangle you choose.

Answers to the Worksheet

Here are the answers to the problems presented in the worksheet above.



Solutions

1. Problem 1:
- Midpoint M = \(\left(\frac{2 + 6}{2}, \frac{3 + 7}{2}\right) = (4, 5)\)
- Slope of AB = \(\frac{7 - 3}{6 - 2} = 1\)
- Slope of the perpendicular bisector = \(-1\) (negative reciprocal)
- Equation: Using point-slope form \(y - 5 = -1(x - 4)\) simplifies to \(y =
-x + 9\).

2. Problem 2:
- Draw the segment connecting A(1, 1) and B(5, 5).
- Midpoint M = \((3, 3)\)
- The slope of AB = 1, so the slope of the perpendicular bisector = -1. Its
equation is \(y - 3 = -1(x - 3)\) or \(y = -x + 6\).

3. Problem 3:
- Slope of CD = \(\frac{2 - 4}{1 + 3} = -\frac{1}{2}\)
- Slope of the perpendicular bisector = 2
- Midpoint: \(M = \left(\frac{-3 + 1}{2}, \frac{4 + 2}{2}\right) = \left(-1,
3\right)\)
- Equation: Using point-slope form gives \(y - 3 = 2(x + 1)\) which
simplifies to \(y = 2x + 5\).

4. Problem 4:
- Calculate the distances from (3, 4) to both A(2, 2) and B(4, 6).
- Distance to A: \(\sqrt{(3-2)^2 + (4-2)^2} = \sqrt{1 + 4} = \sqrt{5}\)
- Distance to B: \(\sqrt{(3-4)^2 + (4-6)^2} = \sqrt{1 + 4} = \sqrt{5}\)
- True, (3, 4) is on the perpendicular bisector.

5. Problem 5:
- The equation can be derived by finding the midpoint and looking for points
that satisfy the line equation. The segment could vary based on the
perpendicular distance from the bisector.

6. Problem 6:
- Length of EF = \(\sqrt{(4 - 2)^2 + (3 + 1)^2} = \sqrt{4 + 16} = \sqrt{20} =
2\sqrt{5}\)
- Midpoint: \(M = (3, 1)\) and the perpendicular bisector equation can be
derived similarly as above.

7. Problem 7:
- For GH, midpoint is (2,0) and slope is undefined; thus, the perpendicular
bisector is \(x = 2\).
- For GI, midpoint (2, 1.5); slope = -\frac{3}{2}; the equation will be
derived accordingly.

8. Problem 8:
- Vertical line through (2, 5) implies the original segment is horizontal;
thus, endpoints could be (x, 5) for any x.



9. Problem 9:
- A practical application might involve GPS systems where the intersection of
bisectors determines optimal locations for towers.

10. Problem 10:
- By constructing a triangle and finding the intersection of the bisectors,
students can visually verify the circumcenter property.

Conclusion

A perpendicular bisector worksheet with answers serves as a valuable tool for
students learning geometry. By engaging with the problems and exploring the
solutions, students can better understand the properties and applications of
perpendicular bisectors. Mastery of this concept will not only enhance their
geometric skills but also contribute to their overall mathematical
proficiency, preparing them for more advanced topics in mathematics.

Frequently Asked Questions

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

How do you find the perpendicular bisector of a line
segment?
To find the perpendicular bisector, first determine the midpoint of the line
segment, then use the negative reciprocal of the slope of the segment to find
the slope of the bisector.

What is included in a perpendicular bisector
worksheet?
A perpendicular bisector worksheet typically includes problems that require
students to find the midpoint, determine slopes, and write equations for
perpendicular bisectors.

Why is it important to learn about perpendicular
bisectors?
Understanding perpendicular bisectors is essential in geometry as they play a
key role in constructing geometric figures, solving problems involving
triangles, and establishing congruence.



Can you provide an example problem for a
perpendicular bisector worksheet?
Sure! For example, find the perpendicular bisector of the line segment with
endpoints A(2, 3) and B(4, 7).

What skills does a perpendicular bisector worksheet
help develop?
It helps develop skills in geometry, including understanding coordinates,
slopes, midpoints, and writing equations of lines.

Where can I find answers for the problems in a
perpendicular bisector worksheet?
Answers for perpendicular bisector worksheets can often be found at the end
of the worksheet, in accompanying teacher's guides, or through educational
resources online.
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