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CHAPTER

14
\/

WHAT did you learn?

Graph sine, cosine, and tangent functions. (14.1)

Chapter Summary

WHY did you learn it?

Graph the height of a boat moving over waves.

.....................................................................................................................................................................

Graph translations and reflections of sine, cosine,
and tangent graphs. (14.2)

.....................................................................................................................................................................

Use trigonometric identities to simplify
expressions. (14.3)

Simplify the parametric equations that describe a
carousel’s motion. (p. 854)

.....................................................................................................................................................................

Verify identities that involve trigonometric
expressions. (14.3)

Show that two equations modeling the shadow of a
sundial are equivalent. (p. 853)

.....................................................................................................................................................................

Solve an equation that models the position of the sun
at sunrise. (p. 860)

.....................................................................................................................................................................

Write models for temperatures inside and outside an
igloo. (p. 866)

.....................................................................................................................................................................

Relate the length of an image to the length of an
actual object when taking aerial photographs. (p. 873)

.....................................................................................................................................................................

Find the angle at which you should kick a football to
make it travel a certain distance. (p. 878)

.....................................................................................................................................................................

Use trigonometric functions to solve real-life
problems. (14.1-14.7)

Model real-life patterns, such as the vibrations of a
tuning fork. (p. 833)

How does Chapter 14 fit into the BIGGER PICTURE of algebra?

In Chapter 14 you continued your study of trigonometry, focusing more on algebra
connections than geometry connections. You graphed trigonometric functions and
studied characteristics of the graphs, just as you have done with other types of

functions during this course.

In this chapter you saw how some algebraic skills are used in trigonometry, such as in
solving a trigonometric equation in quadratic form. If you go on to study higher-level
algebra, you will see how trigonometry is used in algebra, such as in finding the

complex nth roots of a real number.

STUDY STRATEGY

How did you use
multiple methods?

Here is an example of two
methods used for Example 2 on
page 849 following the Study
Strategy on page 830.

' () sec 0tan? g + goc g

(2) sec 0 tan” g + sec g

Multiple Methods

= sec 0 (sec?9 — 1) 4 sec 0
= 93630 —Sec O + gec 9
=ceco

= sec 0 (tan? 9 + )

= sec 0 (sec? )
=sec3 9
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CHAPTER

14 Chapter Review

VOCABULARY

....................................................................................................................................................................

* periodic function, p. 831 * period, p. 831 * frequency, p. 833
* cycle, p. 831 * amplitude, p. 831 * trigonometric identities, p. 848
/
m GRAPHING SINE, COSINE, AND TANGENT FUNCTIONS | e T Tka

......................................................................................................................................................

AMP ou can function by identifying the characteristi
and key points of the graph.
y = 2'sin 4x y = ftan 3x
— - : ™
Amplitude = [2] = 2 Peri = Intercept: (0, 0)
Intercepts: (0, 0 (
Asymptotes: x
Maximum: (%, ini : 2>
Halfway points: M5 — )
w
1__

Draw one cycle of the function’s graph.

1.y=sinlx 2.y=%cos7rx 3.y = tan 2mx 4.y=3tan%x

4

m TRANSLATIONS AND REFLECTIONS OF TRIGONOMETRIC GRAPHS | | o 56 542

......................................................................................................................................................

graphy = 2 — 4 cos 2 with the graph
e the graph left nits and ect it in the line
4 | = eriod
. am
0.24(3.2)
(T o
b imums: 4°

884 Chapter 14 Trigonometric Graphs, Identities, and Equations
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Graph the function.
5.y = 5sin (2x + ) 6.y = —4cos(x —m) 7.y=2+tan<—

m VERIFYING TRIGONOMETRIC IDENTITIES Nisiies

......................................................................................................................................................

as sin cot x
Reciprocal identity
Wirite as one fraction.
Pythagorean identity
Reciprocal identity

sinx + cotx ¢

Simplify the expression.

8. tan (—x) cos (—x) 9. csc? (—x) cos? (% - x> 10. sin’ <% - x) —2sin’x + 1
Verify the identity.
2
1. sin® (—x) = t;lrl—x 12. 1 — cos® x = tan® (—x) cos® x
tan“x + 1
1/
(Y8 SOLVING TRIGONOMETRIC EQUATIONS MysiEsar

......................................................................................................................................................

ou can find the general solution of a trigonometric equation or just the
ion(s) in an interval
3tan® x — Write original equation.
3 tan® Add 1 to each side.
3 Divide each side by 3.
Take square roots of each side.
There are two solutions in the inte X S e and x 5677 gener
solution of the equation = 567T +nm where n is any integer.

Find the general solution of the equation.

13. 2 sin% x tan x = tan x 14. sec’x —2 =10 15. cos 2x + 2 sin®x — sinx = 0

16. tan” 3x = 3 17.2sinx —1=0 18.sinx (sinx + 1) =0

Chapter Review 885
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XN MobELING WITH TRIGONOMETRIC FUNCTIONS | (o3 o2 Teha

......................................................................................................................................................

inimu

tal shift

Write a trigonometric function for the sinusoid with maximum at A and
minimum at B.

19. A(g, 2), B(%T, —2) 20. A(0, 6), B2, 0) 21. A0, 1), B(%, - 1>

m USING SUM AND DIFFERENCE FORMULAS Wzt

......................................................................................................................................................

ou can formulas to evaluate trigonometric functions of the sum or
angles
n (45° #+ 60°) =/sin 45° cos 60° + cos 45° sin 60°

W2 1 B2, V2

N 2 2

Find the exact value of the expression.

22. sin 150° 23. cos 195° 24. tan 15° 25. tan 71—727 26. cos 13—277

('S8 USING DOUBLE- AND HALF-ANGLE FORMULAS | FEETEeis

......................................................................................................................................................

s to evaluate some trigonometric functions.
s V3
6 _ 2
- = V3
2

Find the exact value of the expression.

ou can form

27. tan 165° 28. sin 67.5° 29. cos STW 30. cos 1—73 31. sin 67

886 Chapter 14 Trigonometric Graphs, Identities, and Equations
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“qa Chapter Test
\/

Draw one cycle of the function’s graph.

1.y=3cos%x 2.y=4sin%77x 3.y=%tanx 4.y = —2tan 2x
5.y=—-3+2cos(x—m) 6.y=1—cosx 7.y=5+sin%x 8. y=5+2tan (x + 7
Simplify the expression.
9. cos (x B %> 10, <O8 ZCxos-i;jinzx 1. ;a::lﬁ); - iei;czx 12. 4 sinxcoszxta—nisinx sec x
Verify the identity.
13. —2 cos? x tan (—x) = sin 2x 14. tan% = cscx — cotx 15. cos 3x = cos> x — 3 sin’ x cos x
Solve the equation in the interval 0 < x < 27. Check your solutions.
16. —6 + 10cosx = —1 17. tan’ x — 2tanx + 1 = 0 18. tan (x + 77) + 2sin(x + m) = 0
Find the general solution of the equation.
19. 4 — 3sec’x =0 20. cos x — sinx sin2x = 0 21. cos x csc? x + 3 cos x = 7 cos x
Find the exact value of the expression.
22. sin 345° 23. tan 112.5° 24. cos 375° 25. tan 113—277 26. sin % 27. cos 411—;-

Find the amplitude and period of the graph. Then write a trigonometric
function for the graph.

28. y 29.

— P /\/
SANVAANIE /oS v SR

31. '«', TIDES The depth of the ocean at a swim buoy reaches a maximum of 6 feet
at 3 A.M. and a minimum of 2 feet at 9 A.M. Write a trigonometric function that
models the water depth y (in feet) as a function of time ¢ (in hours). Assume that
t = 0 represents 12:00 A.M.

N\a——

TEMPERATURES The average daily temperature T (in degrees Fahrenheit)
% in Baltimore, Maryland, is given in the table. The variable ¢ is measured in
months, with # = 0 representing January 1. Use a graphing calculator to write a
trigonometric model for T as a function of .

» Source: U.S. National Oceanic and Atmospheric Administration

t 0.5 1.5 2.5 35 4.5 5.5 6.5 7.5 8.5 9.5 | 105 | 11.5
T 75 79 87 94 98 101 104 | 105 | 100 92 87 77

Chapter Test



http://www.classzone.com

	TOC0: 
	ZoomIn0: 
	ZoomOut0: 
	FullScreen0: 
	PreviousSection0: 
	PreviousPage0: 
	PageID0: 
	NextPage0: 
	NextSection0: 
	BackGround: 
	TOC1: 
	ZoomIn1: 
	ZoomOut1: 
	FullScreen1: 
	PreviousSection1: 
	PreviousPage1: 
	PageID1: 
	NextPage1: 
	NextSection1: 
	TOC2: 
	ZoomIn2: 
	ZoomOut2: 
	FullScreen2: 
	PreviousSection2: 
	PreviousPage2: 
	PageID2: 
	NextPage2: 
	NextSection2: 
	TOC3: 
	ZoomIn3: 
	ZoomOut3: 
	FullScreen3: 
	PreviousSection3: 
	PreviousPage3: 
	PageID3: 
	NextPage3: 
	NextSection3: 
	TOC4: 
	ZoomIn4: 
	ZoomOut4: 
	FullScreen4: 
	PreviousSection4: 
	PreviousPage4: 
	PageID4: 
	NextPage4: 
	NextSection4: 
	ClassZone: 


