DISTANCE FORMULA

LESSON 6: Length of a line segment

WELCOME to analytic geometry!

# a line segment has two distinct endpoints; for example, in the diagram below, AB is a line segment
whose endpoints are A and B:

B($27y2)

A(xlayl)

# the length of line segment AB with coordinates given above is:

AB = \/(262—331)24-(242—3/1)2 (1)

# Easy-peasy.

DD

As always.
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EXAMPLE 1: Find the length of the line segment joining the points A(0,1) and B(2,7).

We use equation (1) with A(z1,y1) = A(0,1) and B(z2,y2) = B(2,7). Basically, z; =0, y; = 1 and
T =2, yo = 7. So:

=2v10

The length of the line segment is 24/10 units.

EXAMPLE 2: Find the length of the line segment AB in the diagram below:

sy

- - - — —
[an)}
<o

From the diagram, A is the point (—2,1), while B is the point (3,1). Put (z1,y1) = (—2,1) and
(x2,y2) = (3,1) in equation (1):

AB = /(22 — 21)2 + (y2 — 11)?
=y/(B--224+01-1)2
— VR
=V25
=5

The length of the line segment AB is 5 units.

b
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EXAMPLE 3: A circle has one diameter with endpoints at A(—2,3) and B(4,11). Find the length
of the radius of the circle.

The length of the radius is half the length of the diameter of a circle. Let’s first find the diameter's length,
which is the same as the length of AB. Put (z1,y1) = (—2,3) and (22,y2) = (4,11) in equation (1):

AB = /(22 — 71)% + (y2 — y1)?
V(4 ——2)2 + (11 — 3)2
= V62 4 82

= /36 + 64

= /100

0

H

—_

The diameter is 10 units, and so the radius is 5 units.

EXAMPLE 4: A is the point (a, —5), while B is the point (0,7). Find the value(s) of a for which
the length of the line segment AB is 13 units.

Put (z1,y1) = (a,—5) and (z2,y2) = (0,7) in equation (1):

AB = /(22 — 1)2 + (y2 — 11)?
13 = /(0 — a)2 + (7 — —5)2
13 =+/(—a)? + 122

13=+Va?+144

Now, square both sides of the equation to eliminate the square root:

132 = a? + 144

169 = a* + 144
169 — 144 = a®
25 = a2
.5 =a

Thus, a =5 or a = —5.

ya



Distance formula Page 4 of 4

EXAMPLE 5: Use the distance formula to classify the triangle ABC formed by the points
A(-2,1), B(1,-2), C(0,0).

We apply the distance formula repeatedly to find the lengths of AB, BC,C A:

AB=+/(1—-2)2+(-2-1)2
32 4 (-3)2

BC = \/(0 + (0 — —2)2

=+/(— 1) +22

Since BC' = C'A, the triangle is isosceles.

Don't forget this:

b



