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1 EXERCISES

CONCEPTS
1. (a) The unit circle is the circle centered at with
radius
(b) The equation of the unit circleis
(¢) Suppose the point P(x, y) is on the unit circle. Find the
missing coordinate:
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s (3-9)
n(-53) s (443)

9-14 = Points on the Unit Circle ~ Find the missing coordinate of
P, using the fact that P lies on the unit circle in the given quadrant.

O P(1, ) i) P, 1) Coond .
Gii) P(~1, ) ) P( . —1) oordingtes Quadran
Fa dis . NS | 1
2. (a) If we mark off a distance ¢ along the unit circle, starting 3
at (1,0) and moving in a counterclockwise direction, we 10. P( %) v
arrive at the point determined hy 1. l P .5 1
(b) The terminal points determined by /2, 7, —/2, 21
Coordinates Quadrant
are . . - and .
respectively. 12. P, ) 1
B3 v
SKILLS 14, P(—5 ) ll
3-8 m Points on the Unit Circle  Show that the point is on the 15-20 = Points on the Unit Circle The point P is on the unit
unit circle. i

SNE
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circle. Find P(x, y) from the given information.
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15. The x-coordinate of P

s 5, and the y-coordinate is negative.

'F Highlight

Q kot
Q Erase

16. The y-coordinate of P is —3, and the x-coordinate is positive.
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408 CHAPTERS » Trigonometric Functions: Unit Circle Approach

41-54 m Terminal Points and Reference Numbers  Find (a) the
reference number for each value of 7 and (b) the terminal point

17. The y-coordinate of P is 3, and the x-coordinate is negative.

18. The x-coordinate of P is positive, and the y-coordinate of

Pis —3Js. determined by 1.

19. The x-coordinate of P is —V/2/3, and P lies below the x-axis. & 4y, _ 17 2=

20. The x-coordinate of Pis —2, and P lies above the x-axis. 6 3
4 5w

21-22 W Terminal Points  Find 7 and the terminal poin deter- 3. 0= - .=

mined by ¢ for each point in the figure. In Exercise 21,  increases in

increments of r/4; in Exercise 22, 1 increases in increments of 77/6. 45 1= -7 4. 1= -7
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37-40 m Reference Numbers Find the reference number for
each value of 7. SKILLS Plus
- 4 59. Terminal Points Suppose that the terminal point determined
I‘ (@ 1= 3 (b) t= 3 by ¢ is the point (3, §) on the unit circle. Find the terminal
5 point determined by each of the following.
© 1= —% @ =35 @ 71t (b) —¢
(© 7+t d) 27 + 1t
5
38. (a) 1 =97 () t=— T“T 60. Terminal Points Suppose that the terminal point determined
by  is the point G \ﬁ/4) on the unit circle. Find the termi-
© 1= 25w @ =4 nal point determined by each of the following.
6 (@) —1 (b) 47 + ¢
57 T () m—1t @ t—m
t=— b) t=—-——
I- (a) 7 (b) 9
@ =-3 @ =5 DISCUSS DISCOVER PROVE WRITE
0. @ =17 by = -7 61. DISCOVER = PROVE: Finding the Terminal Point for /6
5 7 Suppose the terminal point determined by t = /6 is P(x, y)
() r=6 @ t=-7 and the points Q and R are as shown in the figure. Why are
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SECTION 5.2 = Trigonometric Functions of Real Numbers 409

the distances PQ and PR the same? Use this fact, together 62. DISCOVER = PROVE: Finding the Terminal Point for /3
with the Distance Formula, to show that the coordinates of P Now that you know the terminal point determined by

satisfy the equation 2y = Vx? + (y — 1) Simplify this t = /6, use symmetry to find the terminal point determined
equation using the fact that x> + y* = 1. Solve the simplified by t = /3 (see the figure). Explain your reasoning.

equation to find P(x, y).
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5.3 EXERCIS|

CONCEPTS

°) B

1. If a function f is periodic with period p, then f(1 + p) =

for every 1. The tr

and y

amplitude . Sketch

the interval [0, 27

inx

igonometric functions y

« are periodic, with period —__ and

a graph of each function on

2. To obtain the graph of y = 5
graph of y

the graph of y = cos x, then

3. The sine and

ine curves y

k> 0, have amplitude

sine curve y = 3 sin 2x has amplitude

sin.x, then shift it 5 units
downward). To obtain the graph of y

+ sin x, we start with the

(upward/

reflect it in the ___-axis.

asinkr and y = a cos kx,

and period - The

and period

4. The sine curve y = asin k(x — b) has amplitude
period . and horizontal shift . The sine
curve y = 4sin 3(x — Z) has amplitude . period
. and horizontal shift
SKILLS
5-18 = Graphing Sine and Cosine Functions  Graph the
function.
L8 f(x) =2+ sinx 6. f(x) = =2+ cosx
SO ) = 8. f(x) =2 — cosx

9. f(x) = =2+ sinx
SAL g(x) =3cosx
. g(x) = —4sinx
15. g(x) = 3 + 3cosx
17, h(x) = | cosx|
19-32 m Amplitude and Period
of the function, and sketch its gray
19.

cos 2x

sin 3x

—2cos 3mx

10. f(x) = —1 + cosx

12, g(x) = 2sinx

14, g(x) = ~}cosx

16. g(x) = 4 — 2sinx

18. h(x) = | sinx|

Find the amplitude and period
ph.

20. y = —sin 2x

22. y = cos dmx

24. y = ~3sin6x
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—cos x, we start with

x | +

V Draw v
s 5cos bx
28. y = dsin(—2x)
~2sin 2mx 30. y = ~3sinmx

1+ Scos mx 32, y = —2 + cos 4mx

3346 ® Horizontal Shifts Find the amplitude, period, and hori-
zontal shift of the function, and graph one complete period.

= 2sin( 2T
v =20in(3e- %
x
Ly =1 +eos(3c+ T
y=1 (.us(h 2)

3+ 2sin3(x + 1)

v = cos( Z —
-y =cos( 3 x

47-54 ® Equations froma Graph  The graph of one complete
period of a sine or cosine curve is given.

(a) Find the amplitude, period, and horizontal shift.

(b) Write an equation that represents the curve in the form

Ly

or acosk(x — b)
4. ) a8.
4
2
0 e 0 *
-2
-4
49. s0. ¥
B 3
0 z) z x 0 27 [z x
s 3
3
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