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TR GO N OMETRY

SIDES OF A RIGHT TRIANGLE—RELATIONSHIPS

~The easier trigonometry questions on this test involve the relationships betweey
-the sides of a right triangle. In the right triangle below, the angle x can be e
pressed in terms of the ratios of different sides of the triangle.

e .
hypotenuse opposite

adjacent

The sine of angle x = length of side opposite angle x

length of _hypotenuse

length of side adjacent angle x

The cosine of angle x =

length of hypotenuse

!

length of side opposite angle x

Thet tof angle x =
©rangent ol angle ¥ length of side adjacent angle x

There is a very handy acronym to remember all this.

SOHCAHTOA

Sine is Opposite over Hypotenuse. Cosine is Adjacent over Hypotenuse. Tangent

is Opposite over Adjacent. So in the triangle on next page, the sine of angle 6

[theta, a Greek lerter] would be . The cosine of angle § would be 3 . The tangent

5
of angle B would be —5- .




Sine, cosine, and tangent are often abbreviated as sin, cos, and tan, respectively.

YOU'RE ALMOST DONE

There are three more relationships to memorize. They involve the reciprocals of the
previous three.

'ﬁ'

1

The cosecant =

sine
1
cosine

1

tan gent

1]
The secant=

The cotangent =

Let’s try a few problems.

4
31. What is sin 6, if tan 9= g?

3.
A >
4
B 2
5
c. 2
4
b 3
3
g 1
3

Trigonometry

221




Student Mame: ' Score:

Name the sides of a triangle

Find hypotenuse, opposite and adjacent sides from the given triangles:

Opposite side =

Adjacent side =

Hypotenuse =

Opposite side =

Adjacent side =

Hypotenuse =

Opposite side =
Adjacent side =

Hypotenuse =

Opposite side =

Adjacent side =

Hypoténuse =

i3
I8
i
i
i
&
[
&
o
i
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Mame Date
| Reteach

Right-Angle Trigonomeltry

A trigonometric ratio compares the lengths of two sides of a right triangle.

The values of the ratios depend upon one of the acute angles of the
tnangle, denoted by 6.

Class

Sine is Opposite over Hypotenuse,
Cosine is Adjacent over Hypotenuse, |

Use SOHCAHTOA to remember the
Tangent is Opposite over Adjacent.

relationships between the sides of a right

triangle that correspond to the trigonometric
rafios sine, cosine, and tangent.

Hypotenuse

a
c

_ Adjacent _ p c

cos¢ = Hypotenuse ~ € :

N ~~— Hypotenuse is opposite
Leg opposite 8 the right angle
Opposite
Adjacent b

2]

b t Leg adjacent to 8
Use the definitions of each ratio and the corresponding values from a given right friangle to
find the values of the trigonometric functions for 6.

7 50
"~ Hypotenuse 50 25

14

Find the value of the sine, cosine, and tangent functions for 8.

1. 2. 3. 30
15
9

26 24
12

10

sing = m = . sing =
Hypotenuse B

cosg = M = coss =
Hypotenuse

_ Opposite
NG = Adiacent

sing =

cosf =

tang = fang =
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Name Date Class

Reteach
Right-Angle Trigonometry (continued)

The reciprocals of the sine, cosine, and tangent ratios are
also trigonometric ratios.

The cosecant function (csc#) is the
reciprocal of the sine function.

1 _ Hypotenuse .
sinf ~ Opposite @ a c
The secant function (sec#8) is the
reciprocal of the cosine function.

1 _ Hypotenuse . : ] 0
cos@ ~  Adjacent b b
The cotangent function (cot@) is the
reciprocal of the tangent function.

1 _ Adjacent p
tand  Opposite 2

Use the reciprocal relationship of the ratios to find the values of the
reciprocal trigonometric functions.

cscl =

secd =

cotg =

i =§ '—"_.__1__:§ 3

sing = csco S5 3 >
4 -_1 _5
=3 - 1 _ 4

tand =73 o0 =gnp=3

Find the values of the six irigonometric functions for 6.

4, 15 sing = €sCh = §f3—f5 =
8 0 17 €o0s8 = 5806200189:
fang = . cotd = Té%ﬂ? =
5.
36
39
&

All rights reserved.
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Find the following trigonometric ratios given below:




Name Daie Class
Reading Strategy
Identify Relationships
Trigonometric functions are used to describe the
relationship between side length and angle Fypotanuse
measurements of right triangles. Part of finding QOpposite side mefr?gest side
the functions involves understanding these opposite toangle 6
relationships.
M )
Adjacent side
adjacent to angle 6
Triangle sine cosine tangent
Sing ~ opposite cos = adjacent tan — opposrte
hypotenuse hypotenuse adjacent
4 5 ‘ o "
ing = 9PP- _ 4 _ad _3 ng = 9PP- _ 4
siné hyp. 5 cosé hyp. 5 tané ad. ~ 3
[}
3
Answer each question.
1. For triangle FGH
a. What is the length of the side opposite 6? F
b. What is the length of the side adjacent to 67 0.95
5
¢. What is the length of the hypotenuse?
9
G H

d. Write a fraction to represent cosine 6.

e. Write a fraction to represent tangent 6.

2. For triangle JKL
a. What is the length of the side opposiie 67

~ b. What is the length of the side adjacent to 87
c. What is the length of the hypotenuse?

d. Write a fraction to represent cosine 6.

e. Write a fraction to represent tangent 6.

3. Compare the sine of the two acute angles in an isosceles right triangle. Explain.

Copyright © by Holt, Rinehart and Winston.
All rights reserved.
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Inverse Trig Functions
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Student Name:

Use unit circle to find the missing ratios

Let cosf = —gg ,90% < g < 180°

Find the value of a given trigonometric ratio using unit circles:




Name Dais Class

Reteach
The Unit Circle

Radians are a real number measure of rotation.
To convert between radians and degrees, use the following identity.
o radians = 180°

To convert from degrees to radians, To convert from radians to degrees,
solve the identity for 1 degree. solve the identity for 1 radian.

_ = radians i — _ 180°
1 degree 8" 1 radian —radians

Convert 60° to radians.

Use dimensional analysis to help.

60° = 6O° (W radlaans) 7 radians Notice that the degrees cancel so
180° — the remaining unit is radians.

radians to degrees. b - - »

S5
v

5 5ot “*480° ) — 280
radians = radians ( : =225
4 (Z } # radians / ———""_ The radians cancel

so the remaining
unit is degrees.

Convert =2

Convert each measure from degrees to radians.

1. —45° 2. 150°
_4re — _4mo [ radians o _ ofm radsans)
45 45 ( 180° ) 150° =150 ( 180°
3. 210° 4. —120°
Convert each measure from radians to degrees.
5. 47’ radians 6. —327“
47 _ {4 180° _37 _{ 3= 180°
3 radians = (3 radxans)(m) 2 radians ( 5 radlans)(mi—an—s)
7. % radians 8. 5:;7 radians

Copyright @ by Holt, Rinehart and Winston. 2% Holt Algebra 2
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The period of a trigonometric graph changes depending on the coefficient of x.

@é‘x&mpi@

The function y = sin 2x has a period that is kalf as long as the period of ¥ = sin x.

Yi
PSS
1+ ‘S’J/? JJ\\
<+ @
?c-’
R
X
i 3m 2
2 2
~14

The amplitude of a sine or cosine curve is half the distance between the smallest and
largest y values for the function. The amplitudes of the sine and cosine graphs change de-~
pending on the coefficient of sine or cosine. The amplitude for tangent, cotangent, secant,
and cosecant is undefined.
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1. What is the period of the graph y = 4tan 2x7
A, A4

B.

C.

D.

E

NI R

228
24 32
=8I
1+ Py
: : '
z w 3w 2
2 2

BLEMS

2. Which graph below shows
y = 2 sin x?

one period of

F v Gy
2 3
1 2
x
T m\ 3w 2 !
1 2 2 x
I ™ g
Y 5 5
H 2 J. ¥
2 2
1 1
x x
@ am\ 3w fw o 2 3 4t
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X
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