Extend 3-4 Geometry Lab: Equations of Perpendicular Bisectors

Find the equation of the perpendicular bisector
P_Q for the given endpoints.

.P(5,2),Q(7,4)
SOLUTION:
Use the Midpoint Formula to find the coordinates of
the midpoint of P_{,J
M[u_u]zM|"i+?_2+4]

v 2 R
=M (6.3)

A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the
slope of the bisector, first find the slope of P_{;

Fa — 'I.‘I

m=

So, the slope of the line perpendicular to @ is —1.
Now use the point-slope form to write the equation of
the line.

Here, m=-1and (x;,y,) = (6, 3).

y=3==1{x-6).

y=-x+9%9

The equation of the perpendicular bisector of E is
y=-x+9,
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2.P(-3,9), Q(-1,5)

SOLUTION:

Use the Midpoint Formula to find the coordinates of

the midpoint of /0.

M x4 X AT \]=M[—3+{_l] 945
L2 2

2 2

N £
=M (-2.7)
A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the
slope of the bisector, first find the slope of P_Q‘

.-.IZ i .-1'1"

=

. : = ]
So, the slope of the line perpendicular to ¢} is 2

Now use the point-slope form to write the equation of
the line.

l
Here, m= 3 and (X1,Yq) = (=2, 7).

v T:%(x (-2)).

1
y=—x+8
2z

The equation of the perpendicular bisector of E is

r]_':]—_'l:+gl
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Extend 3-4 Geometry Lab: Equations of Perpendicular Bisectors

3.P(-6,-1),Q(8,7)
SOLUTION:
Use the Midpoint Formula to find the coordinates of
the midpoint of P_fj
M[r, X Wt } _M f—ﬁ+x_—l+?]
L 2 2 L 2 2
=M (L. 3)
A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the
slope of the bisector, first find the slope of P_Q‘

FJ2—Nh”

m=

X2 =&

. . == 7
So, the slope of the line perpendicular to #0 is g

Now use the point-slope form to write the equation of
the line.

Here, :n:-% and (x,,»)=(1.3).

7
p—3=——(x-1
Hx-1)
s Pl
V=3=——X+—
47 4
7 19
V=——X+—
4 4
The equation of the perpendicular bisector of F{} is
1 19
y=—X+—.
T g
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4.P(-2,1),Q(0, -3)

SOLUTION:
Use the Midpoint Formula to find the coordinates of
the midpoint of /0.
M (X, +x, Sty \J:M[’ —2+0 I +{—3]]

. 2 . 2 2

=M(-1.-1)

A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the

slope of the bisector, first find the slope of P_Q‘

. : = ]
So, the slope of the line perpendicular to ¢} is 2

Now use the point-slope form to write the equation of
the line.

Here, m=— and (x,.y ) =(-1-1).

The equation of the perpendicular bisector of E is
| 1

y=—Xx——,
-2 2
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5.P(0, 1.6), Q(0.5, 2.1)

SOLUTION:
Use the Midpoint Formula to find the coordinates of

the midpoint of /0.
M(r|+1 Bty ] f[“ +0.5 Iﬁ+2|“|
(¢

2
=M (0.25.1.85)

A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the
slope of the bisector, first find the slope of ().
FYa =N
==
X, =

_2.1-16

050

05

=]
So, the slope of the line perpendicular to #{J is —1.

Now use the point-slope form to write the equation of

the line.
Here, m=—1and (x,,»)=(0.251285).

¥= 185 = —I{.’t‘ s 112'1}
y=185=-x+0.25

y==-x+21
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6. P(-7,3), Q(5, 3)

SOLUTION:
Use the Midpoint Formula to find the coordinates of
the midpoint of /0.
a T b fa & 2 M

M[rl + X, _,'I| T s J:wf[ ?+:\__~,+3 |

. 3 2 L. 2 3.

=M (-13)

A perpendicular bisector is perpendicular to the
segment through the midpoint. In order to find the

slope of the bisector, first find the slope of P_Q‘

-tl-' e -'1-
===

X=X
3-3
50
0
12

=0

So, the slope of the line perpendicular to FQ is
undefined and hence it is a vertical line.

The x-coordinate of the midpoint is —1. So, equation of
a vertical line through the point (-1, 3) is x = 1.

. CHALLENGE Find the equations of the lines that

contain the sides of AYYZ with vertices X(-2, 0), Y(1,
3),and Z(3, -1).

SOLUTION:
Find the slopes of the sides .XY.¥Z, and XZ.

e
Y2 =N

m,_, =
Vox-x

3-0

1-(-2)
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.-1.‘ = _I'|
m, ===

5

X, — X,

My =1 and (x1,yq) = (=2,0)

So, the equation of the side XY is:
y=0=1(x-(-2)).

y=x+2

m, = —2and (x4,Y4) = (1, 3).

So, the equation of the side YZ is:
¥-3==200 21

Pimmeon 25

1
mXZ = _E and (Xl’ yl) = (—2, O)

So, the equation of the side XZ is:
y—0=—2(x—(-2).

ke 8
Y="3"73
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