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Geometric Mean and the Pythagorean Theorem

The geometric mean between two positive numbers ¢ and & is
the positive number x where % = %

If AABC is a right triangle with altitude BD, then the following 8
relationships hold true. b a
AD _ BD CAC _ BC AC _ AB

BD DC BC DC AB ~ AD A20 D 50 c

You can use the Pythagorean Theorem to find missing measures
for right triangles. -

Pythagorean In a right triangie, the sum of the squares of the measurss of the
Theorem legs equals the square of the measure of the hypotenuse.
Converse of the | If the sum of the squares of the measures of two sides of a triangle
Pythagorean equals the square of the measure of the longest side, then the
Theoram triangle is a right triangle.

Use AABC above for the following examples.

Examples: 1 Finda. 2 Findb. |
"z You can use geometric You can use the Pythagorean Theorem. "
‘(l mean relationships. b2 + g2 = 702 g
‘ | AC _ BC b2 + 3500 = 4900 &
B DC b2 = 1400
70 _ «a #
« 50 ‘ b = V1400
a? = 3500 b=37.4 u
a = V3500 “
a = Hb9.2

Find the geometric mean between each pair of numbers.
1. 3 and 10 2. 10 and 20 3. 10 and 40

= oy

Find the values of x and y. Round to the nearest tenth,

4- 7 m 5. ¥ 6- .
“‘ \ 24in. S \1oin.
4
x m 25 cm
\ x \ X .
15 cm

Q Determine if the given measures are measures of the sides of
& a right triangle.

7. 18, 24, 30 ' 8. 20, 30, 40 9. 45,6,7.5
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Geometric Mean and the Pythagorean Theorem
Find the geometric mean between each pair of numbers.
1. 5 and 10 2. 3 and 27

3, Gand% 4. 16 and%

Find the values of x and y.

5. 6.
X
/j[\
4 8

11. 30 12,

65

>

60

Determine if the given measures ars measures of the sides of
a right triangle.

13. 14, 48, 50 14, 50, 75, 85

15. 15, 36, 39 18, 45, 60, 80
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Special Right Triangles

'Two special kinds of right triangles are the 45°-45°-90° triangie
and the 30°-60°-90° right triangle.

« In a 45°45°90° triangle, the hypotenuse is V2 times as long

as a leg.

* In a 30°-60°-90° triangle, the hypotenuse is twice as long as the 500
shorter leg and the longer leg is V3 times as long as the 2X x
shorter leg. S0

' V3x

Exampies: Find the value of x.

1 2

B0°
450N x % 8
¥ ‘ 300
450
g _

Since the triangle is a 45°-45°-90° Since the triangle is a 30°-60°-90°
triangle, the hypotenuse is V2 triangle, the hypotenuse is twice as
times as long as the leg. - long as the shorter leg.

Sox = 5V2 or about 7.1. So x = 2(8) or 18.
6
Find the value of x.
1. 2. 30° 3.
12 mm ~45° x
xmm 24 mm 600
450 .
4. 8. 6. :
60 18 ft 3.8 om kem 1 oxtt, |20t
300 d 1 I
Xﬁ [l T
7. Find the perimeter of the triangle c
shown at the right. 10VE om
N 300
i\ A B
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Special Right Triangles

Find the values of x and y.

1. : 2. 5V3
600 300
14
X
X y
¥
3. © 4,
12 X * 6V2
Y ¥y
O. y 6
8 y
X 45° 300
4 X

7. Find the length of a diagonal of a square with sides 10 in.
long. ‘

8. Find the length of a side of a square whose diagonal 1s 4 cm.

8. One side of an equilateral triangle measures 6 cm. Find the
measure of an altitude of the triangle.
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fntegration: Trigonometry
Ratios int Right Triangles

A ratio of the lengths of two sides of a right triangle is called a
trigonometric ratio. The three most common ratios are sine,
cosine, and tangent. Their abbreviations are sin, cos, and tan,
respectively. These ratios are defined for the acute angles of right
triangles, though your calculator will give the values of sine,

cosine, and tangent for-angles of greater measure. s
sin R = leg opposite £ R _ 1
hypotenuse t
cos R = leg-adjacent to Z R _ s ¢ r
hypotenuse t
leg opposite to L B
ton R = | ontto 2B~ 5
eg adjacent to A 5 -

Example: Find sin D, cos D, and tan D. Express each ratio as a
fraction and as a decimal rounded to the nearest

thousandth.

sin D =2~ 0.385 . g
_ 12 5

cos D = 13 0.923

tan D = % ~0.417 D 12 F

Find the indicated trigonometric ratio as a fraction and as a
decimal rounded to the nearest ten-thousandth. :

1. sin M 2. cos Z M

3. tan L 4, sin X 30

5. cos L 6. tan 2 L
K

Find the value of each raiio to the nearest ten-thousandth.

7. sin 12° 8. cos 32°
g, ftan 74° 18. sin 55°
® Glencoe/McGraw-Hill 45
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integration: Trigonomeitry
Ratios in Right Triangies

Find the values of x and y. Round fo the nearsst tenth.

1. 2.
yO
8 x 6
ago i
al Xe
Y a4
3 4. K
X
10 x
Y
5 640
J y. L
53 12 G
Xo
4
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Angles of Elevation and Depression

Many problems in daily life can be solved by using trigonometry:
Often such problems involve an angle of elevation or an angle
of depression.

'\ i
angle of

$ elevation l_

Example: The angle of elevation from point A to the top of a
chiff is 38°. If point A is 80 feef from the base of the bd
chiff, how high is the cliff?

Let x represent the height of the cliff.

o _ X
Then tan 38° = 20"

80 tan 38° =x ! ' 38°

N

Use a calculator set for the degree mode to find x.
ENTER.: 80 [ 38 (=] 62.502850
The cliff is about 63 feet high.

:

Solve each problem. Round measures of segments io the
nearest hundredth and measures of angles o the nearest

r 2N

degree,

1. From the top of a tower, the angle of 2. A tree 40 feet high casts a shadow
depression to a stake on the ground 58 feet long. Find the measure of
is 72°. The top of the tower is 80 the angle of elevation of the sun.

feet above ground. How far is the
stake from the foot of the tower?

3. A ladder leaning against a house 4, A balloon on a 40-foot string
makes an angle of 60° with the makes an angle of 50° with the
ground. The foot of the ladder ground. How high above the
is 7 feet from the foundation of the ground is the balloon if the hand
house. How long is the ladder? of the person holding the balloon

is 6 feet above the ground?

® Glencoe/McGraw-Hill 45 Geometry



NAME DATE

Practice

Angles of Elevation and Depression

Soive each problem. Round measures of segments ic {he
nearest hundredth and measures of angles to the nearest
degree.

1. A 20-foot ladder leans against a wall so that the base of the
ladder is 8 feet from the base of the building. What angle does
the ladder make with the ground?

2. A 50-meter vertical tower is braced with a cable secured at
the top of the fower and tied 30 meters from the base. What
angles does the cable form with the vertical tower?

3. At a point on the ground 50 feet from the foot of a tree, the
angle of elevation to the top of the tree is 53°. Find the height
of the tree.

4. From the top of a lighthouse 210 feet high, the angle of
depression to a boat is 27°, Find the distance from the boat to
the food of the lighthouse. The lighthouse was built at sea
level. ‘

5. Richard is flying a kite. The kite string makes an angle of 57°
with the ground. If Richard is standing 100 feet from the
point on the ground directly below the kite, find the length of
the kite string.

8. An airplane rises vertically 1000 feet over a horizontal
distance of 1 mile. What is the angle of elevation of the
airplane’s path? (Hint: 1 mile = 5280 feet)
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Using the Law of Sines

Trigonometric functions can also be used to solva problems that
involve triangles that are not right triangles.

Let AABC be any triangle with a, b, and ¢ representing the measures
of sides opposite angles with measurses A, B, and C, respectively.

Law of Sines Then,

sinA _ sinB __ sinC

M

Exampie: In ADEF find e.
sin 28 = 3 72 Use the Law of Sines.

.12 e
e sin 28° = 12 sin 72° e 12
— 12 sin 72°
sin 28°
Use a calculator to find e. ; 2g° 72°E
ENTER: 12172 (=128 (=1 24.30962618

So, e =~ 24.3.

Draw A RST and mark it with the given information. Write an
equation that could be used to find each unknown vaiue. Then
find the value to the nearest tenth.

ooy ;§

1. Ifs = 18, mZ R = 82, and 2. Ifs =42 t = 29, and e
mZ/ S =47, find r. ms S=63findmsLT. 3
oy
Wy
3. IfmALR=40,m~L 5 = 89, 4, IfmsL R =46, m/ 8 = 85,
and? = 4.8, find r. and ¢t = 17, find s.

5. Solve AABCifa = 15,¢ = 18, and m.Z C = 68. Round
measures to the nearest tenth.
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Using the Law of Sines
Sofve each A ABC. Round measures o the nearest tenth.

l.a=12,mLB=T70mLC =15
2.a=12,b=5mLA =110
.a=8mLA=60,mLC =40
4. a=5c=4, mLA=265

5. 0=6mlLA =44, m.LB =68
G. c%=7,mLA=37,mLB=76

N.a=9b=9 mLC=20°

8. A ship is sighted from two radar stations 43 km apart. The
angle between the line segment joining the two stations and
the radar beam of the first station is 37°. The angle between
the line segment joining the two stations and the beam from
the second station is 113°. How far is the ship from the second
station?
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tsing the Law of Cosines

The Law of Cosines often allows you to solve a triangle when the
Law of Sines cannot be used.

Let AABC be any triangle with a, b, and ¢ representing the
measures of sides opposite angles with measures A, B, and C,
respectively. Then, the following equations hoid true.

Law of Cosines 22 = b2 + d? - 2hc cos A

b2 = g%+ c?—2accos B

¢2= g%+ b2 — 2abcos G

Example: For AABC, findaifm<£A=28,¢=30,and b= 17.

Since the measures of two sides and the included
angle are known, this is an example of Case 1 for the
Law of Cosines.

B
a?="5b%+c?— 2bccos A
a? = 172 + 302 — 2(17)(30) cos 28 30
a® = 289 + 900 — 1020 cos 28
a? = 288.393 ¥
a =~ 16.98 17
> "
" Use a calculator to solve each triangle ABC described below. ‘
Round measures io the nearest tenth. "
1. msZC=60,a=12,b=15 : 2. 0a=34,¢c=27, msLB =60
1
e
[ ]
™
8. mLC=65,0=840b=096 4. a=5b=9c=10
G

@1

. Decision Making State whether you would »
use the Law of Sines or the Law of Cosines to
solve AFGH. . \

780

g
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Using the Law of Cosines

Sclve each friangle AABC described below. Round measures
fo the nearest tenih.

I.a=18,6 =20, mLB =40 2.a=10,0=15,c=12

3.a=42,¢c=60,mLB =58 4. mLA=60,mLB=T72,¢c=9

5.a=T7,b=12,¢=15 6. mLA=43,6=28,¢c=26

7.a=16, mLA =23, msL B =87 8. c=156,0a=129,6 =184

8. Decision-Making Complete the addition problem at the SOME
right. If a letter is used more than once, it represents the +MORE
same digit each time. SENSE
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