5.4 – Trigonometric Ratios

Curriculum Outcomes:

A2
analyze graphs or charts of given situations to identify information

C21
explore and apply functional relationships both formally and informally

D3
relate the trigonometric functions to the ratios in similar right triangles
D4
use calculators to find trigonometric values of angles and to find angles when trigonometric values are known
D5
apply trigonometric functions to solve problems involving right triangles, including the use of angles of elevation
D7
determine the accuracy and precision of a measurement (optional)

D12
solve problems using the trigonometric ratios
E8
use inductive and deductive reasoning when observing patterns, developing properties, and making conjectures

Introduction of the Trigonometric Functions

Often in a right triangle, the length of one side and the measure of one of the acute angles is known.   In such a case, the Pythagorean Theorem cannot be used to determine the length of another side of the triangle.  The acute angle with the known measure is called the reference angle.  Using this angle, the other two sides of the triangle can be named.  The side directly across from the reference angle is called the opposite side.  The third side, which is the other line segment, along with the hypotenuse, that forms the reference angle, is called the adjacent side.
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Notice that the hypotenuse is always across from the right angle.  However, the opposite side and the adjacent side depend upon the reference angle.  To determine the length of a side, given one side and one acute angle, the trigonometric ratios are used.  These ratios relate the reference angle with two sides of the triangle. 

The trig ratios are sine, cosine and tangent.  On a scientific calculator they are known as sin, cos, and tan.
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“A” is an acute angle that has its measure in degrees.

The trig operations of sin, cos, and tan are performed on angles to give trig. values.  These values can be obtained by using a scientific calculator that is the degree mode.  On the calculator screen, there will be a D or DEG to denote this mode.

The sine and cosine operation will give a trig. value from –1 to 1 inclusive.   The tangent operation will give a value that could be any real number.  Many of the trig. values will be extended decimals.  These decimals should be rounded to four places. 

Examples: What is sin 33° equal to?

Solutions:
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Now calculate cos 66°, tan 70°, and sin 26º.

cos 66° = 0.4067


tan 70° = 2.7475


sin 26º = 0.4384

Examples: Use the trig. ratios to solve each of the following. Label the sides of the triangles.

1) Find side X.
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Two sides of the triangle have something on them – one has an x and one has a number.  What are the names of those sides?  (opp. and adj.)  Which one of the trig. ratios has opp. and adj. as its ratio?  (tan)  This is the ratio that will be used.  It is the sides of the triangle that determine the trig. ratio that will be used.
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x = 14.44 

[image: image50.emf]o


1


.


56


=


Ð


C






1. 56

 

C

[image: image51.wmf]hyp

adj

A

=

cos

[image: image52.wmf]adj

opp

A

=

tan


[image: image53.wmf]13

48

tan

x

=

o

2.

[image: image54.wmf]13

13

)

1106

.

1

(

13

´

=

´

x

[image: image55.wmf]hyp

opp

A

=

sin

[image: image56.wmf]x

7

29

sin

=

o

[image: image57.wmf]x

7

4848

.

0

=

[image: image58.wmf])

(

7

4848

.

0

)

(

x

x

x

´

=

´

[image: image59.wmf]4848

.

0

7

4848

.

0

4848

.

0

=

x

[image: image60.wmf]hyp

adj

B

=

cos

[image: image61.wmf]21

16

cos

=

B

[image: image62.wmf]7619

.

0

cos

=

B


Repeat the questions necessary to determine what trig ratio will be used.

[image: image63.wmf]7619

.

0

cos

)

(cos

cos

1

1

-

-

=

B


[image: image64.wmf]o

4

.

40

=

Ð

B


[image: image65.wmf]69

43

tan

=

C


[image: image66.wmf]6232

.

0

tan

=

C


[image: image67.wmf]6232

.

0

tan

)

(tan

tan

1

1

-

-

=

C


x = 14.44

Since each trig. ratio relates an angle with two sides of the triangle, these ratios can also be used to determine the measure of an angle if two sides are known.  However, to change the trig. value to degrees, the inverse trig operation must be used.  The inverse trigonometric operations are on the calculator as sin–1, cos–1, and tan–1.   Sin–1 also called arcsine is an operation performed on a trig. value to find the measure of an angle in degrees.  On most calculators, these inverse operations are above the sin, cos, tan buttons and are accessed by using the Shift/2nd/inv. buttons.

Examples:  
1
Find angle A if sin A = 0.3927

sin A = 0.3927

sin–1  (sin A) =  sin–1 0.3927

A = 23.1º

2 Find angle B if tan B = 0.3962

tan B = 0.3962

tan–1  (tan B) =  tan–1 (0.3962)

B = 21.6º

Examples:  
Use the trig. ratios to solve each of the following:
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2.
Find Angle C.
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Exercises:

1. Use your calculator to perform the following operations

a) sin 15º =  ​​​​_______

b) 
cos 49º = _______
c) 
tan 73º= ________

d) cos A = 0.1114

e)
sin B = .9734

f)
tan C = 4.0332

    
(A = _____


(B = _____


(C = _____

2. Solve for the indicated side or angle in each of the following:


Answers: 

1a)
sin 15º =  0.2588

b) 
cos 49º =0.6561


c) 
tan 73º = 3.2709

d) 
cosA = 0.1114





cos-1(cosA) = cos1(.1114)


(A = 83.6º

e) 
sinB = 0.9734





sin-1(sinB) = sin1(0.9734)


(A = 76.8º

f)
tanC = 4.0332

tan-1(tan C) = tan1(4.0332)


(C = 76.1º


2a)



b)



c)
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d) (hyp)² = (s1)² + (s2)²
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depending on the type of calculator being used, the trig value will be displayed by sin 33 or 33 sin.








sin 33° = 0.5446
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