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INTRODUCTION TO
LESSON 51
PRACTICE A
PERPENDICULAR
AND ANGLE
BISECTORS

Geometry is the branch
of  mathematics  that
deals  with  shapes,
s i z e s ,  a n d  t h e
properties  of  space.
A m o n g  t h e  m a n y
fascinating  concepts
within  this  field,  the
study  of  b isectors
holds  a  special  place
due  to  its  practical

app l i ca t i ons  and
f o u n d a t i o n a l
importance.  Lesson
5 1  P r a c t i c e  A
Perpendicular  and
Angle  Bisectors
offers  students  a  deep
dive  into  two  critical
geometric  constructs
t h a t  a p p e a r
eve rywhere  f r om
architectural  design to
engineering blueprints.
Understanding  these
concepts  not  on ly
s t rengthens  your
geometry  skills  but
also  sharpens  your
logical  reasoning  and
p r o b l e m - s o l v i n g
abil it ies.
In  this  article,  we will
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explore the core ideas
behind  perpendicular
bisectors  and  angle
bisectors,  examine
their unique properties,
work  through  practice
problems,  and  discuss
how  these  concepts
apply  in  real-world
scenarios. Whether you
are a student working
through  Lesson  51
Practice A or someone
looking to refresh your
geometry  knowledge,
this guide will  provide
clear explanations and
useful insights.

WHAT IS A
PERPENDICULAR
BISECTOR?

A  perpendicular
bisector is a line, ray,
o r  s e g m e n t  t h a t
divides  another  line
segment into two equal
parts  at  a  90-degree
a n g l e .  T h e  w o r d
"perpendicular"  means
forming a  right  angle,
while  "bisector"  refers

to something that cuts
into two equal halves.
When  you  combine
these  two  ideas,  you
get  a  line  that  both
cuts  a  segment  into
two equal lengths and
meets  i t  at  a  r ight
angle.
O n e  o f  t h e  m o s t
important properties of
a  p e r p e n d i c u l a r
bisector  is  that  every
point on the bisector is
equidistant  from  the
e n d p o i n t s  o f  t h e
original  segment.  This
p r o p e r t y  i s  t h e
foundation  for  many
geometric  proofs  and
constructions.  For
example,  if  you  have
points  A  and  B,  any
p o i n t  P  o n  t h e
perpendicular  bisector
of  segment  AB  wil l
satisfy  the  condition
that  PA  equals  PB.
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How to
Construct
a
Perpendic
ular

Bisector
C o n s t r u c t i n g  a
perpendicular  bisector
is  a  fundamental  skill
covered in Lesson 51
P r a c t i c e  A
Perpendicular  and
Angle Bisectors.  You
can create one using a
c o m p a s s  a n d
s t r a i g h t e d g e  b y
following these steps:

Place the1.
compass at one
endpoint of the
segment and
draw an arc
above and below

the segment. The
compass radius
should be
greater than half
the length of the
segment.
Without2.
changing the
compass width,
place the
compass at the
other endpoint
and draw arcs
that intersect the
first arcs.
Use a3.
straightedge to
draw a line
through the two
intersection
points of the
arcs.
This line is the4.
perpendicular
bisector of the
original segment.

Th is  construct ion
method is reliable and
precise,  and  it  is  a
common  exercise  in
practice worksheets for
Lesson 51 Practice A
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Perpendicular  and
Angle  Bisectors.

Propertie
s of
Perpendic
ular
Bisectors
Understanding  the
p r o p e r t i e s  o f
perpendicular bisectors
is essential for solving
geometry  problems.
H e r e  a r e  t h e  k e y
characteristics:

Equidistance:
Any point on the
perpendicular
bisector is
equidistant from
the endpoints of
the segment.
Right Angle:
The
perpendicular

bisector always
meets the
original segment
at a 90-degree
angle.
Midpoint: The
point where the
perpendicular
bisector crosses
the original
segment is the
exact midpoint of
that segment.
Uniqueness:
Every line
segment has
exactly one
perpendicular
bisector.

These  properties  are
frequently  tested  in
Lesson 51 Practice A
Perpendicular  and
Angle  Bisectors
exerc ises ,  so  i t  i s
important to memorize
and understand them.

WHAT IS AN ANGLE
BISECTOR?

An angle bisector is a
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ray or line that divides
an angle into two equal
measures.  Just  as  a
perpendicular  bisector
splits  a  segment  into
two equal  lengths,  an
angle bisector splits an
angle  into  two  equal
angles .  The  angle
bisector  always  lies
inside  the  angle,  and
its  direction  is  such
that  the  two resulting
angles have the same
degree measure.
A  critical  property  of
the  angle  bisector  is
that  any point  on the
ang le  b i sec to r  i s
equidistant  from  the
two sides of the angle.
This means that if you
drop  a  perpendicular
from  a  point  on  the
angle bisector to each
side of  the angle,  the
distances  to  the  two
sides will be equal.

How to
Construct
an Angle
Bisector
Constructing  an  angle
bisector is another core
skill in geometry and a
f requen t  t op i c  i n
Lesson 51 Practice A
Perpendicular  and
Angle Bisectors. Here
i s  t h e  s t a n d a r d
construction  method
using  a  compass  and
straightedge:

Place the1.
compass at the
vertex of the
angle and draw
an arc that
intersects both
sides of the
angle.
From each of the2.
two intersection
points, draw arcs
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of equal radius
inside the angle.
These arcs
should intersect
each other.
Use a3.
straightedge to
draw a ray from
the vertex
through the
intersection point
of the two arcs.
This ray is the4.
angle bisector.

This  method is  simple
but  powerful,  and  it
gives  you  a  precise
way  to  d iv ide  any
angle  into  two  equal
parts.

Propertie
s of Angle
Bisectors
The angle bisector has
several  important
properties  that  are
essential  for  solving

geometry  problems:

Equidistance
from Sides: Any
point on the
angle bisector is
equidistant from
the two sides of
the angle.
Equal Angle
Measures: The
angle bisector
divides the
original angle
into two angles
that have equal
measures.
Uniqueness:
Every angle has
exactly one
angle bisector.
Concurrency:
The angle
bisectors of a
triangle all
intersect at a
single point
called the
incenter, which is
the center of the
inscribed circle.

These  properties  are
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central to many of the
problems  found  in
Lesson 51 Practice A
Perpendicular  and
Angle  Bisectors  and
are used extensively in
m o r e  a d v a n c e d
geometry.

COMPARING
PERPENDICULAR
BISECTORS AND
ANGLE BISECTORS

Whi l e  Lesson  51
P r a c t i c e  A
Perpendicular  and
Angle  Bisectors
t r e a t s  t h e s e  t w o
concepts  together,
they  have  dist inct
differences  that
s t u d e n t s  m u s t
understand:

What They
Bisect: A
perpendicular
bisector bisects a
line segment,
while an angle
bisector bisects
an angle.

Angle of
Intersection: A
perpendicular
bisector meets
the segment at a
right angle, while
an angle bisector
does not
necessarily
create a right
angle with
anything.
Location: A
perpendicular
bisector can be
drawn for any
line segment,
while an angle
bisector is drawn
for any angle.
Equidistance
Property: For
perpendicular
bisectors, points
are equidistant
from the
endpoints of the
segment. For
angle bisectors,
points are
equidistant from
the sides of the
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angle.

D e s p i t e  t h e s e
differences,  both  types
of  bisectors  share  the
idea of  creating equal
parts,  and  both  are
fundamental  tools  in
geometry.

PRACTICE
PROBLEMS FOR
LESSON 51
PRACTICE A

To master the material
in Lesson 51 Practice
A Perpendicular and
Angle  Bisectors ,
w o r k i n g  t h r o u g h
practice  problems  is
essential.  Below  are
s e v e r a l  e x a m p l e
problems that illustrate
the key concepts.

Problem
1: Finding

the
Perpendic
ular
Bisector
Given  points  A(2,  4)
and  B(6,  8),  find  the
e q u a t i o n  o f  t h e
perpendicular  bisector
of  segment  AB.
Solution:  First,  find
the midpoint of AB: ((2
+ 6)/2, (4 + 8)/2) = (4,
6). Next, find the slope
of AB: (8 - 4)/(6 - 2) =
4/4 = 1. The slope of
the  perpendicular
bisector is the negative
reciprocal, which is -1.
Using  the  point-slope
form with the midpoint
(4, 6) and slope -1, we
get y - 6 = -1(x - 4), or
y = -x + 10.
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Problem
2: Angle
Bisector
in a

Triangle
In  triangle  ABC,  angle
A  m e a s u r e s  8 0
degrees.  If  the  angle
bisector  of  angle  A  is
drawn,  what  is  the
measure of each of the
two smaller angles?
Solution:  The  angle
bisector  divides  angle
A into two equal parts.
So each smaller angle
measures  80/2  =  40
degrees.

Problem

3: Using
the
Equidista
nce
Property
Point  P  l ies  on  the
perpendicular  bisector
of segment XY. If PX =
12 centimeters, what is
the length of PY?
Solut ion:  By  the
equidistance  property
o f  pe rpend i cu l a r
bisectors, any point on
t h e  b i s e c t o r  i s
equidistant  from  the
e n d p o i n t s  o f  t h e
segment. Therefore, PY
= PX = 12 centimeters.

Problem
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4:
Concurre
ncy of
Angle

Bisectors
In  triangle  DEF,  the
angle  bisectors  of
a n g l e s  D  a n d  E
intersect  at  point  I.
What  is  true  about
point  I?
Solution: Point I is the
incenter  of  triangle
DEF.  It  is  equidistant
from all three sides of
the triangle and is the
center of the inscribed
circle.
T h e s e  p r a c t i c e
problems represent the
types of questions you
w i l l  encoun te r  i n
Lesson 51 Practice A
Perpendicular  and

Angle  Bisectors .
Working through them
helps  sol idify  your
understanding  of  the
p r o p e r t i e s  a n d
applications  of  these
important  geometric
constructs.

REAL-WORLD
APPLICATIONS OF
PERPENDICULAR
AND ANGLE
BISECTORS

Geometry is not just an
abstract subject; it has
countless  real-world
appl icat ions .  The
concepts in Lesson 51
P r a c t i c e  A
Perpendicular  and
Angle  Bisectors  are
used  in  many  fields,
including:

Architecture
and
Construction:
Builders use
perpendicular
bisectors to find
the center of
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walls and floors,
ensuring that
structures are
balanced and
symmetrical.
Angle bisectors
are used to
create precise
corners and
angles in rooms
and buildings.
Engineering:
Mechanical and
civil engineers
use bisectors to
design
components that
require exact
symmetry and
balance. For
example, the
axles of a vehicle
must be aligned
using
perpendicular
bisectors to
ensure smooth
operation.
Navigation and
Surveying:
Surveyors use
angle bisectors

to determine
property
boundaries and
to map out land
accurately.
Perpendicular
bisectors help in
finding
equidistant
points between
two landmarks.
Art and Design:
Artists and
graphic
designers use
bisectors to
create balanced
compositions and
symmetrical
patterns.
Understanding
bisectors helps in
creating visually
appealing
designs.
Computer
Graphics: In
computer
graphics and
game design,
algorithms that
rely on bisectors
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are used for
rendering
shapes,
detecting
collisions, and
creating realistic
simulations.

By studying Lesson 51
P r a c t i c e  A
Perpendicular  and
Angle Bisectors,  you
are building skills that
have practical value far
beyond the classroom.

COMMON
MISTAKES TO
AVOID

When  wo rk i ng  on
Lesson 51 Practice A
Perpendicular  and
Angle  Bisectors ,
students  often  make
certain common errors.
Being  aware  of  these
can  help  you  avoid
them:

Confusing
Perpendicular
and Angle
Bisectors:

Remember that a
perpendicular
bisector applies
to a line
segment, while
an angle bisector
applies to an
angle. Mixing
these up can
lead to incorrect
solutions.
Incorrect
Construction
Steps: When
using a compass
and
straightedge, it is
easy to make
mistakes if you
do not follow the
steps precisely.
Practice each
construction
several times to
build confidence.
Forgetting the
Equidistance
Property:
Always
remember that
points on a
perpendicular
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bisector are
equidistant from
the endpoints of
the segment,
and points on an
angle bisector
are equidistant
from the sides of
the angle.
Misidentifying
the Midpoint:
When
constructing a
perpendicular
bisector, the
midpoint is
where the
bisector crosses
the original
segment. Make
sure you identify
it correctly.
Rounding
Errors: When
working with
coordinates,
round only at the
final step to
avoid cumulative
errors.

By  being  mindful  of
these common pitfalls,

you can improve your
a c c u r a c y  a n d
p e r f o r m a n c e  o n
practice exercises and
tests.

TIPS FOR
MASTERING
LESSON 51
PRACTICE A

To excel in Lesson 51
P r a c t i c e  A
Perpendicular  and
Angle  Bisectors ,
consider  the  following
study strategies:

Practice
Constructions
Regularly: Use
a compass and
straightedge to
construct
perpendicular
bisectors and
angle bisectors
multiple times.
This hands-on
practice
reinforces the
theoretical
concepts.
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Work Through
Word

Problems: Apply
the properties


