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72 Pythagorean Theorem

How can we find the length of
the cable on the bridge to the

right? What bridge is this?
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Carson City Nevﬁa_a‘”i‘s}located at about 120 degrees longitude and 39 degrees

Tlatitude;-Use the-linés of longitude and latitude to find the distance to the
Tearest tenth degree if you were to travel directly from NASA Ames (122
degrees longitude and 37 degrees latitude) to Carson City. -
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Does the converse of the Pythagorean Theorem work?
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Example

Verify that triangle ABC is a right triangle.
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> Pvthagorean Triple — three whole numbers that satlsfy the Pythagorean
TS

theorem. s m———

Examples

Determine whether each set of measures are the sides of a_right triangle.

i

Then state whether they form a: Py_t_!lﬁaghq“rbefn Tri pie'{
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2) Find x.
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3) Are the following a Pythagorean Triple? > \/—0 20 21
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4) Computer monitors are usually measured along the diagonal of the
screen. A 19-inch monitor has a diagonal that measures 19 inches. If
the helght of the screen is 11.5 inches, how wide is the screen?
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Pythagorean Theorem Day 2 - Applications
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To get from point A to point B you must avoid walkin A ;
through a pond. To avoid the pond, you must walk 34 mf;gters 3 t’t ¢ -+ b’ \ = C:Z{
south and 41 meters east. To the nearest meter, how many o 7
meters would be saved if it were possible to walk through the %3-7 - @ '
pond? i L=
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A baseball diamond is a square

with sides of 90 feet. What is Ms. Green tells you that a right triangle has a
the shortest distance, to the hypotenuse of 13 and a leg of 5. She asks you to
nearest tenth of a foot, between find the other leg of the triangle without using
first base and third base? paper and pencil. What is your answer?
bl 7




In a computer catalog, a computer monitor is
listed as being 19 inches. This distance is the A suitcase measures 24 inches long and 18

diagonal distance across the screen. If the inches high. What is the diagonal length of
screen measures 10 inches in height, what is the the suitcase to the nearest tenth of a foot?

actual width of the screen to'the nearest inch?
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The older floppy d}SkiﬁeS- s ~ Two joggers run 8 miles north and then 5
measured 5 and 1/4 1nC ehS on « - miles west. What is the shortest distance, to
o cach side. What wag-t ke the nearest tenth of a mile, they must travel to
> diagonal length of the dis e return to their starting point?

to the nearest tenth of an inch?

Find x
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—~+3Special Right Triangles

45-45-90 Triangles \}(;)L{ N Q\l—

Three 45°-45°-90° triangles are shown below. Complete the table by
using the Pythagorean Theorem to find the length of each triangle's
hypotenuse. Write each length in simplest form.

| 45°-45°-90° B

Triangle

: i EEE——
Length of leg 1 unit 2 units 7. 3 units |
e | s | JEE Swar
ength © s 'l a3

| hypotenuse K $ Q )y (;) @ ( gr;i\\

Theorem 7.6

In a 45°- 45°- 90° triangle, the length of the hypotenuse is \“ L
times the length of the leg.

Start End Process
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- Example
Find a.

Examples

Find the missing side lengths below:

Find x.
1. | y , J
g@ @ V2 8 .m = {_‘
O 45° , T 1o S‘ L
8 3 NG :

G
QZtgﬁ ?3&
S
el
Z ,

7. Find the perimeter of a square with diagonal 12 centimeters
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8. Find the diagonal of a square with perimeter 20 inches: ,
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@ 9. Find the diagonal of a square with perimeter 28 meters.




30-60-90 Triangles

Three 30°-60°-90° triangles are shown below. Complete the table by
using the Py Pythagorean theorem to find the length of each triangle's
hypotenuse. Write each length in simplest form.

i
- Triangle | e J
5 N,
i [ S,
3 3
' Length of 2 units 4 units 6 units
- hypotenuse z . : T
2L
ﬁi‘f}ngth of shorter  C lunit ) {0 2units : 3 units
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Theorem 7.7
In a 30°- 60°- 90° triangle, .
1) the length of the hypotenuse is X a/ the length of the
shorter leg,

2) the length of the longer legis | 3; times the length of the
shorter leg. T
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Example
Triangle WXY is a 30-60-90 triangle. The right angle is angle

X. WX is the longer leg. Graph points W( 2,7) and Y( -7, 7)

] —

and locate point W in quadrant 111
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A\7~.4 Trigonometry

Suppose you are sitting on the ground in the school parking lot
and want to find the height of the building. How could you do
that using the information given?
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> Trigonometric Ratio — ratio of the lengths of sides of a
right triangle

Three most common:
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Set up Trig Ratios using the identified angles.

|
_sin S

Cos SY1

Tan'§O)

Angle B
sin I
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Angle L
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Angle X
Sin
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Tan
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74 Trigonometry — Day 2

(\

We can use the trig ratios dlscussed yesterday to solve for
missing lengths of sides in triangles.

Recall some basic equations:

Solve the following

1) N X | 3) S
m—%:;?&w%' I =5 % 5 >
2= B2 Sxzg

B\ D3 P |
=P B=3X = S
Now let’s apply that same knowledge to solve for sides of right 1. )

triangles.
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4 Trigonometry — Day2

Now that we know how to set up trig ratios we are going to use
them to solve for lengths and angles.

Example
Looking at the dimensions from our situation yesterday, find
the height of the school building.

Pl
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A q C1 % a0° 7 [ g
¥= "1 27,4+ ady.
Examples

Find x. Round to the nearest tenth.



Example

Solve for the following angle measure.
s
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Examples
Solve for the following angle measures.
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%5 Angles of Elevation and Depression

» Angle of Elevation — the angle between the line of 51ght and
the horizontal when an observer looks u()wﬁi"d all.s
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Example
At the circus a person in the audience watches the high-wire

routine. A 5 foot 6 inch tall acrobat is standing on a platform
that is 25 feet off the ground. How far is the audience member
from the base of the platform if the angle of elevation from the
audience member’s line of sight to the top of the acrobat is 27

degrees? — 0 \<H Lo
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Try it: Zﬂﬁﬂj Ay
A wheelchair ramp is 3 meters long and inclines at 6 degrees.
Find the height of the ramp to the nearest tenth centimeter. [0OUM = - Im
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> Angle of Depression — the angle between the line of sight
when an observer looks aou)ﬂuﬁr - and the horizontal.
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Example

From the top of a 150-foot high tower an air traffic controller
observes an airplane on the runway. To the nearest foot, how
far from the base of the tower is the airplane if the angle of
depression is 12 degrees?

£ Lon lL- 2
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On vour own: ;}\é\ﬁ

After flying at an altitude of 500 meters, a hé€licopter starts to
descend when its ground distance from the landing pad is 11

kilometers. What is the angle of depression for this part of the
flight?
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