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9.5 The Distance Formula

Objective

After studying this section, you will be able to
= Use the distance formula to compute lengths of segments in the
coordinate plane

Find AB.
(0OA)? +2[OB]§ = (BA]z y-axis
3% + 4% = (BA)
25 = (BA)? g
5 =BA Ay {
LL A(M Y1)

= X2 Yy)
2 1
| AXT+ A A —
AX x-axis

To compute any nonvertical, nonhorizontal length, we could draw a
right triangle and use the Pythagorean Theorem.
(AB)? = (CA)? + (BC)?
[AB}Z = Xy — XlJZ + (y, — Y1)2
AB = V(x, = X)) + (v; — y,)?

or AB = V(Ax)? + (Ay)?

However, it is easier to use the distance formula, which is derived
from the Pythagorean Theorem.

This is not new; this was last night’s homework.
See how closely it connects to the Pythagorean Theorem!! ©

Theorem 71  If P = (x4, y,) and Q = (x,, y,) are any y-axis
two points, then the distance between Q
them can be found ‘I;’Iﬂl the formx;la /‘(xz.y )
PQ'_'\/(XZ_X]) +y, —yi)or B et
PQ = V(ax)” + (&y) )
X-axis
Mq,:o\
b
Class Examples 5 N ¢ ) e
C
3 Show that the triangle with vertices at (8, 4), (3, 5), and (4, 10) is a [g'q) B
et N L =
Slope AC - AY Ce:oi);mu; oPP nz-}:; = I>¥5* {3t 3ardlb[] 52
ax gt D0 LA ¢ Mameer = {53 E;}A:fl
14 s = S Y
Slewr bC =5 —3—'—_‘% R d'*{'/P‘G%TI"‘

5 Find the area of the circle that passes through (9, —4) and whose
ter is (— 3, 5). % 2.4
center is ( ) AQ:W ,r=2:16
SbLY g




8 Given: Rectangle ABCO y-axis \
a Find the coordinates of A, B, C, and O. i co?h-zo.\ B (,;,_Iaﬂ
b Find the coordinates of M, N, P, and N
Q. the midpoints of the sides.
¢ Find the slopes of MN, QP, MQ, and () —0m  Pt(2e, b)
NP. What can we conclude about
MNPQ? J\
SuPL.A_\L d Find the lengths of MN, QP, MQ, and - 22N
A% Vv @] \— 2a Kz
NP. What can we now conclude about (0,5) (2« ,0)
MNPQ? P
L m._.é\j-g_k‘?_:_b- BTH- L8 (“1°>
] Stepe ax" a6 & | ppe Sos Il

= 0*+ b*
o = 4Y _ _b;o:._b_ > EMM' o+
5‘°P°'_P—° = Sae “~ QP=Ta-a)+(bD) = {a*rb*
Slop M@ = %—1"— g—%%f _‘%’ MQ =\(0-a)" +(b-0)" =W
&y _ 2bb . b NP = {(o-2a)" r(0-bY* = Vo2rp*

a¢ oda - o AL four sides £Z o = =

Yzhom bus

SLOP'-’S-{) :

ML .
10 In the figure at the right, RECT is a rec- R
tangle. Is RC a diameter? Why or why
not?

LT iainscribed (vertex on o.o'vrdes
az.r=m£?c.=[%0° o
RC wa duamctu,wis O w 9

T
=
8
11 In rectangle RECT, RE = 5 and EC = 12.
a Iind the circumference of the circle. /\
b Find the area of the circle to the near- 5 13
est tenth. E

=13 Fe2 !‘/
o (=1d =

2 _]é_l 1LQ 2"'11'
ket - w8 - [ o] et
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9.6: Families of Right Triangles
Objectives
After studying this section, you will be able to

® Recognize groups of whole numbers known as Pythagorean triples
® Apply the Principle of the Reduced Triangle

Definition Any three whole numbers that satisfy the equation
a’® + b? = ¢* form a Pythagorean triple.

Below is a set of right triangles you have encountered many
times in this chapter. Do you see how the triangles are related?

3V3
5 10 15 5V3 4aVv'3
3 6 9
12
(.48 a(34,8) 3(3,4,8) 3 (3,4,5)
Scala~

Other common families are
(5, 12, 13), of which (15, 36, 39) is another member
(7, 24, 25), of which (14, 48, 50) is another member
—T
(8, 15, 17), of which (4, 7%, 8%) is another member

There are infinitely many families, including (9, 40, 41), (11, 60, 61),
(20, 21, 29), and (12, 35, 37), but most are not used very often.

Principle of the Reduced Triangle

1 Reduce the difficulty of the problem by multiplying or
dividing the three lengths by the_same number to obtain a
similar, but simpler, triangle in the same family.

2 Solve for the missing side of this easier triangle.

3 Convert back to the original problem.
Mult Scatow loack.

Class Examples will be scattered in the homework.

Luow oesr

(3,4,5)
(s 12,0%)
(24,8
( ?1 Igl,#)
(G,40, Y1)



9.5 Homework

1 Find the distance between each pair of points. 1a
a (4, 0) and (6, 0)
b (2,3) and (2, —1) 1b
c (4, 1) and (7, 5)
1c
6 Given: ARTV as shown — e
Find: a The length of the median '
from T .

b The length of the segment e
joining the midpoints of RT V X-axis
and TV

R(1,-4)
7 Find AD and BC. A
D
6 8
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9.6 Homework

In problems 1-5, find the missing side in each triangle.

1/(3, 4, 5)
b H d Y e
| s 3
20 ? ? 45 28 35 13 ? ? 75
15 27 c ? '3 45
3

la 2a

1b 2b
EETEIENE (&) -

1d] 3 (3 ) b\ —> I3 2d

l 133
Ie ze 3(51213) - (%
a b ¢ d e ‘j\
24 26 72 7 ? 39 60& 2:6 7
? 30 15 1= 5
25 2 3
(7, 24, 25)

3a ‘OC% a4 l§> — @ 4a

3b 4b

3c 4c

— ? —
3(1.‘(?,24,1.53 > (4 dua(3/5'//7> —2 o @MW
' ~— g L4
3e 4e

41{_ 15, 17) S

a e
45 85 m ;,_-12 11‘ 150 170

_—

0

0'11



13V7

a c 24 e g ? i T
26 75 21 ,

= ?

7
,rej\bv" b d f 20 h
2:4= 51
3-Ad <6 8 24

- 1.5 12 ? 15

i ?

X 2

5a -
Sb@(3|>< ) 3=y > X s l-9> x7'= F > XF ——3@@

5c

5d

S5e

5f

{(=,X
sg 3 (F,24.35)

5h

5i

6 Find the diagonal of a rectangle whose sides are 20 and 48.

7 Find the perimeter of an isosceles triangle whose base is 16 dm
and whose height is 15 dm.

8 Find the length of the upper base of the s
isosceles trapezoid.

i 35 J\
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Classwork

In the problems below, find the missing side of each triangle. Hand in immediately after completion and begin
working on the homework assignment.

1 Find the distance between each pair of points.

d (—2, —4) and (-8, 4) 1d
e The origin and (2, 5) 1
f (2, 1) and (6, 3) €
1f
1 (3,4,5)
]
? 45
27 )
1b 2d
2 (5,12, 13)
d
60 ?
25
3 (7, 24, 25)
a
240| \ ?
70

3a




