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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.
(OA)Z i [OB]Z (BAJZ y-axis
3% + 4% = (BA)?
25 = (BA)?
5 = BA AY

> LL A(waw)
2 ra 1Clxy) A
\‘AX. + AY 4 Xz Y
AX x-axis

To compute any nonvertical, nonhorizontal length, we could draw a
right triangle and use the Pythagorean Theorem.
(AB)? = (CA)? + (BC)?
(AB)* = (x, — x4)° + (Vo — Y1)2
B =V = 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

them can be found with the formula /‘(?y 3
PQ = \/(x2 -x,)% + (y, — y)? or B et
PQ = V{Ax) + (AyY o)

Class Examples
NZ A

c
3 Show that the triangle with vertices at (8, 4), (3, 5), and (4, 10) is @ Is ot+ht=c2?

T
a right triangle by using . I———— =L e b*oce
a The distance formula b Slopes *2d57+ 3k +3k SR

BB Stepe AC = AY ¢ 1023 _?';5 ?SEMMW::_‘Z’ belres> =12 52282

/%

’7«(3
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AY 5-‘4,_\_,--
Slope CiD= a” 3x s 3

5 Find the area of the circle that passes through (9, —4) and whose
center is (— 3, 5). A - Tr®
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A=(020) B:(2e,2b),C=(d.0), & O (2°)

B[)Given: Rectangle ABCO
a Find the coordinates of A, B, C, and O.
b Find the coordinates of M, N, P, and

A

N
Q, the midpoints of the sides. M=(0,b), M:(a,&.b), P= (2‘*.0,&@ : (‘:")T
2b

¢ Find the slopes of MN, QP, MQ, and
NP. What can we conclude about
MNPQ?

d Find the lengths of MN, QP, MQ, and
NP. What can we now conclude about

MNPQ? \
(2] Swpe ¥ =4y Qbbb = gm M
U OPP DS
w PO =4y b-° . Quad 1
A% 300
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10 In the figure at the right, RECT is a rec-
tangle. Is RC a diameter? Why or why

?I —
e I%?;}‘msar;ud (vertexon) wtL Hhen ’\ = QL.
2(80) = 1%0 o Yo (O . - RC w diameter.

11 In rectangle RECT, RE = 5 and EC = 12.
a Find the circumference of the circle.
b Find the area of the circle to the near-

est tenth.
13
d=13 ,0= 2
o C=rd = BT

m(E) =

b_A:Trr" =

1L

X-axis

Oj\—2a -C

@ Mu= { arrb*

P ={Tzaay + (0" ={arrbr

MQ = {(o—n+lb-oy “Ja?rb?

NP = o2y + (260 <Tatrb?
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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
8 12 3
2(34,8)  3(34s5) 3 (5,4,55 ow =or Quest (RLiee
7~
Scalar (3‘ Y, 5>
Other commc.)n families are ' (SI |7_| 3
(5, 12, 13), of which (15, 36, 39) is another member ( '-T-I Sy ")._S

(7, 24, 25), of which (14, 48, 50) is another member
(8, 15, 17), of which (4, 7%, 8%) is another member

There are infinitely many families, including (9, 40, 41), (11, 60, 61), N ( q I 40, 4]
(20, 21, 29), and (12, 35, 37), but most are not used very often.

(%, 15,13

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.

Class Examples will be scattered in the homework.



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)
a b c d e
20 X7 ? 45 28] \35 Feu| N7 2 o
1
15 27 7 13 45
x)
la 2a
1b 2b

c #(3,4,5) = (.2%’,35') %
1d:|3—(3,"‘,53 —> (31, \'54: \@J\ 2d

1 : 13
le 2e 9(51121‘5)‘9 3>
2 (5,12, 13)
a b [ d e
24| \26 72 ? ? 39 60 ? '.E =6 ?
-
? 20 15 o5 21= 5
-5
3 (7, 24, 25)
a b c d e
240 \ ? ? [&0 96&00 2| \25 - N275
70 14 2 0.7 77
3a 4a
3b 4b
3c 4c
2 4 [Alweus
3d 'l ("—13.“,,25) - QaLl‘ 4d ’_;- (gllsll—;\ — /10 7 E [ a_‘-/-/)
3e 4e

4 (8,15, 17) /

b e
45| \? 2 %9 85 "—1—12 1 150] \170
24 1.6 7

A

i‘l

al~
o



a c 24 e g ? i 5V7

b = > ? 13V7

; 7
A~ b a4 d f 20 h
u 51
2D 6 8 24

i 1.3 1.2 ? 15

? ?
?
5a

503, ,4) > 3 xt=q? o Klq xR F AT —> N F

5c

5d

S5e

5f

sg3(F 2.08)»3Fa4a5)> (3D

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




