A
¢>¥ GeometryCoach.com

Midpoint and Distance in the
Coordinate Plane

Unit 1 Lesson 7



Midpoint and Distance in the Coordinate Plane

Students will be able to:

Calculate midpoint and distance from two
endpoints of a line segment both on and off of
the coordinate plane.
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Midpoint and Distance in the Coordinate Plane

Key Vocabulary:
Midpoint
Distance

Coordinate Plane
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Midpoint and Distance in the Coordinate Plane

A midpoint of a segment.is a point that divides the
segment into two congruent segments.

On a number line the
coordinates of the midpoint
of a segment whose
endpoints have

coordinates x4 and x5 is:

x1+x2
M =
2
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Midpoint and Distance in the Coordinate Plane

Sample Problem 1: Find the coordinate of the midpoint of
the segment with the given endpoints.

a. Segment AB
X1 = —5 Xo = 1 M =?
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Midpoint and Distance in the Coordinate Plane

Sample Problem 1: Find the coordinate of the midpoint of
the segment with the given endpoints.

a. Segment AB

X1+ X
x1=—5 x2=1 M = — 12 2
—-5+1
A M B M =
L e
—4
-6 -5 -4 -3 -2 -1
M=—
2
M= —2
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Midpoint and Distance in the Coordinate Plane

Sample Problem 1: Find the coordinate of the midpoint of
the segment with the given endpoints.

b. Segment KL
X1 = —4 Xo = —2 M =?
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Midpoint and Distance in the Coordinate Plane

Sample Problem 1: Find the coordinate of the midpoint of
the segment with the given endpoints.

b. Segment KL

X1+ X
X1=—"4 xp,=-2 M= = 12 2
KM L M_—4-+(—2)
T 6
—6
6 5 4 3 2 1 0 1
M =—
2
M= -3
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Midpoint and Distance in the Coordinate Plane

The Midpoint Formula

A(

I

/

A AR

X1,
,/
M

2

)

In a coordinate plane, the
coordinates of the midpoint
of segments whose endpoints
have coordinates A (x4,y1)
and B(x5,y,) are:

X1 TX2 Y1 +)’2)
M ,
( 2 2
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Midpoint and Distance in the Coordinate Plane

Sample Problem 2: Find the coordinate of the midpoint of
the segment with the given endpoints.

a. SegmentCD  C(6,—1) D(4,2) M =?

11111
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Midpoint and Distance in the Coordinate Plane

Sample Problem 2: Find the coordinate of the midpoint of
the segment with the given endpoints.

a. Segment CD C(6,—-1) D(4,2) M =?
(X1, Y1) (%2,¥2)
D(4,2) M = (x1 X2 Y1t )’2)

N 2 2
% M_(6+4 —1+2)
L 2’ 2
('(%J_l)

10 1 1
NUTI
M (2’2) 2
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Midpoint and Distance in the Coordinate Plane

Sample Problem 2: Find the coordinate of the midpoint of

the segment with the given endpoints.

b. Segment ER

10.‘[.

y

v x

-10

E(-5,6)

R(-7,-4) M =?
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Midpoint and Distance in the Coordinate Plane

Sample Problem 2: Find the coordinate of the midpoint of
the segment with the given endpoints.

b. Segment ER E(-5,6) R(-7,—4) M =?
(X1, Y1) (x2,¥2)
B (x1 T X2 Y1 +)’2)

10.‘[.

E(-5,6)

[ ) 2 2
¢ M . B (—5 +(=7) 6+ (—4))
-8 1/5 -4 -2 , 2 4 6 8 - 2 ) 2
- —12 2
R(~7,—4) M = (TE) M= (—6,1)
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Midpoint and Distance in the Coordinate Plane

The Distance Formula

A (x1,71) To calculate the distance d

s //I” between points 4 (x4, Y1)

1 2. d X and B(x,,y;) use the
LBy -0+ formula:

d = \/(xz —x1)% + (¥2 — y1)?

The Distance Formula is based
on the Pythagorean Theorem.
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Midpoint and Distance in the Coordinate Plane

Sample Problem 3: Find the distance between each pair of
points. Round to the nearest tenth.

K(0,-2)

a. S4,1)

h

sty

A AR

2

3 4 5

d(S,K) =?
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Midpoint and Distance in the Coordinate Plane

Sample Problem 3: Find the distance between each pair of
points. Round to the nearest tenth.

K(0,-2) (x2,¥2) d(s, K) =?

a. S(4.1) (x1,y1)

stV

(4,1)

Y

d(S,K) =/ (xz — x)% + (y2 — y1)?
d(S,K) =+/(0 —4)2 4+ (-2 — 1)2
d(S,K) =/ (—4)% + (—3)?

d(S,K) =V16 +9

d(S, K) =25
d(S,K) =5
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Midpoint and Distance in the Coordinate Plane

Sample Problem 3: Find the distance between each pair of
points. Round to the nearest tenth.

M(-2,4)

A AR

2

3 4 5

d(L,M) =?
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Midpoint and Distance in the Coordinate Plane

Sample Problem 3: Find the distance between each pair of
points. Round to the nearest tenth.

[

‘\

L(—5,5

M(-2,4)

b. L(—S, 5) (xl' yl) M(_214) (xZ' yZ) d(L, M) =?

d(L,M) =/ (x; — x1)% + (¥2 — y1)?

d(L,M) = \/(—2 — (—5))% + (4 — 5)?

’ d(L,M) = /(-2 +5)2 + (—1)2

d(L,M) = (3)? + (-1)?
d(L,M) =v9 +1
d(L,M) =v10 = 3. %\?GeometryCoach.com



