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Saturday, November 12, 2011 .
12:53 PM 9 . 5 Angles and Triangles

a Name an angle in five different ways, and given an
angle, measure it with a protractor.

b Classify an angle as right, straight, acute, or obtuse.

¢ ldentify complementary and supplementary angles
and find the measure of a complement or a
supplement of a given angle.

d Classify a triangle as equilateral, isosceles, or scalene,
and as right, obtuse, or acute.

e Given two of the angle measures of a triangle, find
the third.

An angle is a set of points consisting of two rays, or T _Fié_\';_é;i”
half-lines, with a common endpoint. The endpoint is A

called the vertex.
Notice that the name of

Ray B4 the vertexis eitherinthe B P
A middle or, if no confusion \
results, listed by itself. Vertex Ray BC
2 The rays are called the sides. The angle above can
¢ \ be named angle ABC, angle CBA,

Vertex Ray BC ZABC, or ZCBA, or ZB.

. A device called a protractor is used to measure

Measuring angles is similar to measuring segments. angles. Protractors have two scales.

e T

To indicate the measure of ZXTZ, we write R
mLXYZ =65° X

(e oy gy .
o™

O T T P YRR

To measure an angle like the angle shown below, we

place the protractors (dot) at the vertex and line up

one side of the angle’s sides at 0 degrees. Then we

check where the angle’s other side crosses the scale. E

The measure of angle
F is 148 degrees.
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What is the measure of angle ABC?

/’
L ) The measure of angle

\\ ABC is 60 degrees. Right angle: An angle that measures 90°.

C right angle
. Straight angle: An angle that measures 180°.
N sireloht angle {continued)
/ \ Mmedsure ul d COMmMpIgmerntLor a supplerment ot a givern drigie.
R When the sum of the measures of two angles is 90°,
Acute angle: An angle that measures more than 0 the angles are said to be complementary
but less than 90°. '
mZl+mZ2 =90°
—— 65° + 25 =90°
Obtuse angle: An angle that measures more than
90° but less than 180°. \,
obtuse angle J
HnicaJulrc v a \_,UIIIPICIIIC\II.UI a JU'J'JICIIICIII.UI a 5|\rc\| GIISIC.
p ' EXAMPLE A Identify each pair of complementary angles.
Solution 2
Two angles are complementary if the sum of their d 5° 5
measures is 90°, Zland 22 1
Each angle is called a complement of the other. Z1and Z4 750 %
Z2 and /3 15°
Z3 and £4

@ )

EXAMPLE B Find the measure of the complement of a

42° angle. i90° _ 4720
Solution |

Two angles are supplementary if the sum of their
measures is 180°,

Each angle is called a supplement of the other.
90° - 42° = 48° 42

mZl+mZ2=180"
30° + 150° =180°

The measure of a complement is 48°,

1 5p0 150°
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EXAMPLE C Idenltify each pairlolf suppleme?wtary a?wgles.
Solution 1

Aand /2 7

/1 and /4

/2 and /3 i/

/3 and Z4 ﬁ

A triangle is a polygon made up of three segments, or
sides. We can classify triangles according to sides and
according to angles.

/’

\

B L oY LT

e g e g

EXAMPLE D Find the measure of a supplement of an

angle of 122°,
180° —b\ 122°

Solution

180°—122°=58°

The measure of a supplement is 58°.

Types of Triangles

A A

equilateral isosceles scalene
triangle triangle triangle

acute triangle right triangle obtuse triangle

Identify the type of triangle.
™,

Equilateral triangle: All sides are the same length. /\
Isosceles triangle: Two or more sides are the same 4/ \\7 6 6 11
length. \\ 7
Scalene triangle: All sides are of different lengths. 15 12 3
Right triangle: One angle is a right angle. Acute Acute Obtuse
Obtuse triangle: One angle is an obtuse angle. Scalene
Acute triangle: All three angles are acute. Scalene Isosceles
Identify the type of triangle.
6 y 4 i 24 K D
In any triangle ABC, the sum of the measures of
8 4 the angles is 180°:
Right Acute
¢ m(£4)+m(£B)+m(£C)=180"
Scalene Equilateral . . .
EXAMPLE E  Find the missing angle measure.
. C
Solution
X
m(éA]+m(éB)+m(£C)=180:
72°+47 +x =180 720 470
119°+x=180" 4 B
x=180"-119°
x=6T

The measure of angle Cis 61°.
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9.6

Square Roots and the Pythagorean
Theorem

a Simplify square roots of squares such as /2.

b Approximate square roots.

¢ Given the lengths of any two sides of a right triangle,
find the length of the third side.

d Solve applied problems involving right triangles.

If a number is a product of two identical factors,
then either factor is called a square root of the
number. (If a = ¢2, then c is a square root of a.) The
symbol «/ (called a radical sign) is used in naming
square roots.

Many square roots can’t be written as whole numbers
or fractions.

We can use a calculator to find a decimal
approximation.

Recall that a right triangle is a triangle with a 90°
angle, as shown here.
Hypotenuse

Leg

Leg
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EXAMPLE A Simplify: /49 J169 J321
Solution

N/T) J169 324
J49 =7 J169 =13 V324 =18

Note that Note that Note that
72=49 132=169 182=324

EXAMPLE B Approximate to the nearest thousandth.
V5 V32 4190
Solution
We use a calculator to find each square root. Since
more than three decimal places are given, we round
back to three places.

NG V32 V190
V32 =5.657 J190 =13.784

J5=2236

Given the lengths of any two sides of a right triangle, find the
length of the third side.

In a right triangle, the longest Hypotenuse

L
side is called the hypotenuse. 8
It is also opposite the right angle. Leg =

The other two sides are called legs.
We generally use the letters a and b for

the lengths of the legs and ¢ for the
length of the hypotenuse.



In any right triangle, if a and b are the lengths of the
legs and c is the length of the hypotenuse, then

a2+ b2=¢c2 or
(Leg)? + (Leg)? = (Hypotenuse)2. a

b

The equation a?+ b?= ¢? is called the Pythagorean
equation.

EXAMPLE D Find Length of b

Find the length b for the right triangle shown.
Give an exact answer and an approximation to
three decimal places.

(continued)

EXAMPLE E  Find Length of Guy Wire

How long must a guy wire be to reach from the top of
a 15-m telephone pole to a point on the ground 10 m
from the foot of the pole?

Solution
1. Familiarize. We make a drawing
and label the known distances.

ISHIBLIE WL LIS L W3S,

EXAMPLE C Find the length of the hypotenuse of this
right triangle.

Solution 12
a+bt=¢t
12° 416> =¢’ ¢
144 +256 =¢*
400 =¢*

c=+/400 =20

16

EXAMPLE D Find Length of b.

Solution
2 2 2
a +b =c

20% +b* =247
400 +b* =576
b =176
b=~176

b~13.266

Exact answer:

Approximation:

EXAMPLE E  Find Length of Guy Wire
2. Translate. We use the Pythagorean theorem.

2 2 2
a +b"=c"

152 +10% =¢?

3. Carry out.
15°+10° =¢*
2254100 = ¢’
325=¢7

We label the unknown length.
10 m : =
(continued) Exact answer: ~J325 =c¢
Approximation: 18.028 = ¢
v L i Lt w ey vvne
4. Check.
2 2 2
a +b"=c"

157 +10* =18.028*
225+100 =325.001

5. State. The guy wire should be about 18.028 m

long.
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