Lesson 3: Right Triangles and Trigonometric Ratios &
Algebra 2 B Unit 7: Trigonometric Identities and Equations

Objectives: Find lengths of sides in a right triangle; Find measures of angles in a right triangle

Materials: Course Materials are not available as of this time as this User has not been assigned to any Courses.
Please check back once the User has been placed into a Course.

Solving Right Triangles

You have previously used the
Pythagorean Theorem to find the
missing side length of a right
triangle, when two side lengths are
known. How can you find a missing
side length of a right triangle when
only one side length and at least one
of the acute angles is known?

In this lesson, you will extend your
understanding of trigonometric
ratios beyond the unit circle, and
apply them to solve right triangles.

Objectives

¢ Find lengths of sides in a right triangle
¢ Find measures of angles in a right triangle

Objectives derived from Pearson Education, Inc. © Pearson Education, Inc., publishing as Pearson
Prentice Hall. All rights reserved.

Key Word

e trigonometric ratios

Right Triangle Trigonometry

You know that any point on the unit circle
can be expressed as the point of
intersection of the terminal arm of central
angle & with the unit circle, where x = cos
& and y =siné&.

In fact, the coordinates are equal to the -
product of the radius of the circle and the

sine and cosine of the angle measure.

Recall that the unit circle has a radius of 1.
So, you can write the coordinates as x =
lecos &andy=1*sin &. More

generally, for the circle with radius r, the v
terminal arm of central angle & will

intersect the circle at the point (x, y) = (r * cos &, r * sin&). You can use this point to




find the values of sin & and cos &:

y=resing —siné = 2
r

X
X=recos& — Ccos& = —
r

The other trigonometric values follow from the definitions of sin & and cos &:

F »
cscd = — secH = —
F x
tan.E'=E cot&d = —
x F

If you restrict the angle measure to the first quadrant, then the values of x and y are
positive and the values of the trigonometric functions are also positive. The
trigonometric values are the trigonometric ratios of an acute angle & of a right
triangle, where the hypotenuse has length r, the side opposite angle & has length y,
and the side adjacent to angle & has length x:

. opposite hypotenuse
sing = ——— cscd = ————
hypotenuse opposite
hypotenuse Side opposite
adjacent hypotenuse pp
cosf = ——— secf = ——— angle 8
hypotenuse adjacent
: : g
tan & = M cotd = w Side adjacent to
adjacent opposite angle 8
Tip: You can use a mnemonic to help you remember which sides of the triangle to use in
each trigonometric ratio. Remember the word “SOHCAHTOA”:
S — sine e
. - e
O — opposite s =—-
hypotenuse
H - hypotenuse
&  C-cosine
. adjacent
A —adjacent ]» cos = IR
H - hypotenuse hypotenuse
O opposite o adjacent
A —adjacent J

Click on the link below to complete Solve It! activity for Chapter 14, Lesson 3 from
the PowerAlgebra website. You will learn how to solve problems using right angle

trigonometry.



$ Solve It!

Click on the links below to complete problems 1-6 from the PowerAlgebra website.
Each problem below includes step-by-step instructions.

%) Problem 1

%) Problem 2

%) Problem 3

%) Problem 4

©) Problem 5

%) Problem 6

Click on the link below to watch the “Using Trigonometric Ratios” Discovery
Education™ streaming movie. Look for examples of using right triangle trigonometry
to solve problems. As you watch the movie, think about what parts of each triangle

represent the hypotenuse, the side opposite the angle, and the side adjacent to the
angle.

%) Using Trigonometric Ratios

Complete the following activities.

1. Click on the link below to watch the “Example 2: Sine, Cosine, Tangent --
Firefighting” Discovery Education™ streaming movie. Look for how you can
use sine, cosine, and tangent ratios to solve problems.

After viewing the movie, think of your own mnemonic sentence to help you
remember “SOH CAH TOA.”

ﬁ Example 2: Sine, Cosine, Tangent -- Firefighting

2. Click on the link below to complete the “Sine, Cosine, and Tangent” Gizmo to
practice the concepts from today's lesson. After completing the activity, answer
the assessment questions. Then click on the Check Your Answers button.

% Sine, Cosine, and Tangent

3. Click on the link below to access and complete the 14-3 Think About a Plan
worksheet. You will find the length of the shadow of a tree for different angles
of the sun.

fj 14-3 Think About a Plan

4. Continue participating in the unit discussion.

& Tip: Please return to Unit 7, Lesson 1, page 4 to access the discussion link in order to
add your comments.




Complete the following review activities.
1. Click on the link below to watch the “Using Trigonometric Functions in a
Triangle” Discovery Education™ streaming movie.

After viewing the movie, find the length of the bridge if the river were 150 feet
across.

% Using Trigonometric Functions in a Triangle

2. Check your understanding of Right Triangles and Trigonometric Ratios with the
Lesson Check on p. 915 in Algebra 2.

3. At the end of this lesson is a quiz on the lessons listed below.

e Lesson 1: Trigonometric Identities
® Lesson 2: Solving Trigonometric Equations Using Inverses
e Lesson 3: Right Triangles and Trigonometric Ratios

Be sure you understand the concepts from these lessons and review vocabulary.
The activities that follow will help you review for the quiz.

4. To practice for the quiz at the end of this lesson, click on the link below to
complete the Mid-Chapter Practice and Review for Chapter 14 from the
PowerAlgebra website.

ﬁ Chapter 14 Mid-Chapter Practice and Review

& Tip: You may choose to take the quiz on the next lesson day.

Click on the link below to access the online textbook.

% Algebra 2
Lesson Answers

Click on the link below to check your answers to the 14-3 Think About a Plan
worksheet.

% 14-3 Think About a Plan Answers

Click on the link below to check you answer to the question about the “Using
Trigonometric Functions in a Triangle” Discovery Education™ streaming movie.

{‘3 Answer

Tip: Now you will practice using WorkPad. You will use WorkPad to complete
the assessment on this lesson. Select the link to access the WorkPad directions.
Read the directions to understand how to use Workpad.

ﬁ WorkPad

ﬂ WorkPad Directions

Right Triangles and Trigonometric Ratios Quiz



1.

Simplify the trigonometric expression.

sec £ cos &
(1 point)

Otan g
O1

O cotég
O szin &

2.

Use the unit circle to find the inverse function value in degrees.

tan~! \."'_?T
(1 point)

O120°
O90°
O60°
O30°

For questions 3 and 4, what values for £(0 < & <2.7) satisfy the equation?

3.
3sin&g =sin& — 1
(1 point)
oA
OE,?
P
O 3703
3
oF 37
6 6
T 11w
o=, =



4.

tanz-E‘:—Esec-E‘

(1 point)
oo
oI, =
2 2
3_1’?' S
4 b
Y
oI, =
303
P
O—, —
3003
5.

For a standard-position angle determined by the point (x, y), what are the values of
the trigonometric functions?

For the point (16, 12), find sin & and cos &.
(1 point)
16

Ocos8 = —
COS 50

20
12

Ocosé& = %
14

. 14
siné = —
12

16

Ocosé = —
12



6.
Find the height of the triangle.

61°

(1 point)

083.1
O46.1
01714
O108.6

7.
In AXYZ, £Y is a right angle and the value of sin X is given.

3
In AXYZ, 27 is a right angle and sinX = 5 Find cos X, cot X, and sin Z in fraction

and in decimal form. Round to the nearest hundredth, if necessary.

Z

X ¥
(1 point)

Ocos X= g; 1.67
cot X= E; 1.67
4

sin Z= i; 0.8
3



Ocos X==;1.25

I= | 1h

cot X= E; 0.8
3

sin Z= E; 1.33
4

4
Ocos X= 5,0.8

cotX=—; 1.3

[N I Y

1=

sinZ= —;0.8
Ocos X = %; 1.3

Lh

cot X= E; 0.8
4

sin Z= E; 1.67
3

8.

The line of sight from a small boat to the light at the top of a 35-foot lighthouse
built on a cliff 25 feet above the water makes a 25° angle with the water. To the
nearest foot, how far is the boat from the cliff?

Drawing is not to scale.

(1 point)



O 141 feet
(O 128 feet
O 27 feet
O75 feet

9.
In AABC, «C is aright angle, what is the measure of x?

664 283

A 60.1 C
(1 point)

042.1
064.8
023.1
0252

10.

Work Pad

Note: For 1012, remember to show all the steps you used to complete the problem.
You can use the comments field to explain your work. Your teacher will review each
step of your response to ensure you receive proper credit for your answer.

Verify the basic identity. What is the domain of validity?

cot& = cos&csc &

(2 points)



11.
Verify the identity. Justify each step.

tan& +cotd = ——
an fcos d

(2 points)

12.
A weight is attached to a spring that is fixed to the floor. The equation 4 = 7cos

T
[gz] models the height, 4, in centimeters after ¢ seconds of the weight being

stretched and released.

a. Solve the equation fo 7.

b. Find the times at which the weight is first at a height of 1 cm, of 3 cm, and of 5 cm
above the rest position. Round your answers to the nearest hundredth.

(4 points)

13.

Martin is painting his house and needs to reach a point 9 feet above the ground. He
places a 10.5-foot-long ladder against the house so that it forms an angle of & with
the ground.

a. Describe the triangle that is formed by the ground, the house, and the ladde
Identify the hypotenuse, the adjacent side, and the opposite side.

b. To the nearest tenth of a degree, find the angle the ladder forms with the groun
Show your work.

(2 points)



Answer:

The bridge is the hypotenuse of the right triangle, and the width of the river is the side
opposite the given angle.

h=9 150 ft

300
Np

#212.13 ft





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [576.000 810.000]
>> setpagedevice




