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Exercises and Problems for Section 6.1 FRcé.l A

Exercises

In Exercises 1-8, do the functions appear to be periodic with

period less than 47
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In Exercises 9-12, estimate the period of the periodic func- 11
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30. Table 6.3 gives the height h = f(t) in feet of a weight 777
on a spring where ¢ is time in seconds. Find the midline, :
amplitude and period of the function f. |
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Table 6.3 MAKE A GRAPH
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6.1 INTRODUCTION TO PERIODIC FUNCTIONS F N C ‘é ] ‘

. Problems 23-26 concern a weight suspended from the ceiling 25, The weight in Problem 23 is genily pulled down to a
by a spring. (See Figure 6.8.) Let d be the distance in cen- distance of 14 cm from the ceiling and released at time
timeters from the ceiling to the weight. When the weight is t = 0. Sketch its motion for 0 < ¢ < 3.
motionless, d = 10. If the weight is disturbed, it begins 10y g6y oo G on of two differ-
bob up and down, or escillate. Then d is a periodic function . . .

e ent weights, 4 and B, attached to two different springs.
of ¢, time in seconds, so d = f(t).

23.

Based on these graphs, which weight:

(a) Is closest to the ceiling when not in motion?
(b) Makes the largest oscillations?
(¢) Makes the fastest oscillations?

MoTE VERTICA] Clares

Figure 6.8

t (sec)

Determine the midline, period, amplitude, and the mini- « Figure 6.11: Weight A
murn and maximum values of f from the graph in Fig- d (cm)

ure 6.9. Interpret these quantities physically; that is, use
them to describe the motion of the weight.

Figure 6.12: Weight B

Figure 6.9

A new experiment with the same weight and spring is
represented by Figure 6.10. Compare Figure 6.10 to Fig-
ure 6.9. How do the oscillations differ? For both figures,

the weight was disturbed at time ¢ = —0.25 and then
left to move naturally; determine the nature of the initial
disturbances.

Figure 6.10




FNC 6.2 A

< ¢ < 360°, that has the same 31. For the‘ angle ¢ shown in Figure 6.29, sketch each of the
(b) Sine as 53° following angles.

(@) 180+¢(b) 180—¢(c) 90-—¢ (d) 360—¢

-y

28. Find an angle ¢, with 0°
(@) Cosine as 53°

30. A revolving door (which rotates counterclockwise in Fig-
ure 6.28) was designed with five equally spaced panels ¢
for the entrance to the Pentagon. The arcs BC and AD
have equal length,

(8) What is the angle between two adjacent panels?

Figure 6.29
{b) A four-star general enters by pushing on the panel at g

point B, and leaves the panel at point D. What is the
angle of rotation?

{c) With the door in the position shown in Figure 6.28,
an admiral leaves the Pentagon by pushing the panel
between A and D to point B. What is the angle of
rotation?

Outside
By~~~ C

Figure 6.28

32. Let 6 be an angle in the first quadrant, and suppose
siné = a. Evaluate the following expressions in terms
of a. (See Figure 6.30.)

(a) sin(6 + 360°) (b) sin(6 + 180°)
() cos(90° — 6) (d) sin(180° — 6)
&) sin(360° - 6) 0 cos(270° - 6)
1 ¥
a=gin6
[ t

Figure 6.30
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38. How far does the tip of the minute hand of a clock-move
@ cos3 (b) sind (¢) sin(—4)(d) cos? in 35 minutes if the hand is 6 inches long?

29. Without using a calculator, give the sign of each of the
following numbers:

Evaluate sin and cos 8 for the angle 8 on the unit circle in
Problems 32-33.

32
(~0.8,0.6)

34. An ant starts at the point (1,0) on the unit circle and
walks counterclockwise a distance of 3 units around the D . . .
circle. Find the z and y coordinates (accurate to 2 deci- 4. Do you think there is a value of ¢ for which cos ¢ = 17 If
tal places) of the final location of the ant, [N } $0, estimate the value of ¢. If not, explain why not.

USE RAVIANS.

36. For ¢ in Figure 6.43, sketch the following angles.
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Figure 6.43
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27. (a) Match the lengths p, ¢, r, s marked on the unit circle
in Figure 6,55 with the following values:

H t=08 () t=m—2.9
(iti) cos(0.8) (iv) —cos(2.9)

(b) On a graph of y = cost, sketch segments corre-
sponding to each of the values in part (a). 7\

qmrh

4

Figure 6.55

16. Match each of the letters A-G in Figure 6.49
to one of the following values of z (in radians); |
1,2,4,5,7/2, 7, and 37/2. j

Yy
1
Yy =sing

Figure 6.49

20. Figure 6.53 shows y = sin(z — ) and y = sin(z + §)
starting at « = 0. Identify which is which.

-

Figure 6.53

f(=)

28. (a) Write an expression for the slope of the line segment
joining P and Q in Figure 6.56.
(b) Evaluate your expression for a = /4, b = 4n/3.
Give arr'exact value for your answer.

P Y =cosz

Q

Figure 6.56

30. A circle of radius 5 is centered at the point (—6, 7). Find
a formula for f(9), the z-coordinate of the point P in
Figure 6.58.

Figure 6.58
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In Exercises 14, state the period, amplitude, and midline.

g ises 13-20, find formulas for the tri tric func-
1. y=Tsin(4(t + 7)) - 8 ,4]50 §hd—e {,)‘0 :ﬁ)f:erc:ses 3 nd formulas for the trigonometric func
2. y = 6sin(t +4) hon‘mhl 5‘«”
3.y =rmcos(2t+4) ~ 1 ‘Z“ phase sh.f ; g 3. 0 Wy .0
4. 2y = cos(8(t — 6)) +2 See below Y ' 2 e @?”2)
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32. Find a possible formula for the trigonometric function
whose values are in the following table.

g (0|23 4156171381 91 7. v 18. v 13

: 8 . 0.8 7 o
9(z) 1212613 3262141111142 %0 4
______ Y=

19. v 9(8) 20. v h(@)

38. The pressure, P (in Ibs/ft?), in a pipe varies over time.
Five times an hour, the pressure oscillates from a low of
90 to a high of 230 and then back to a low 90, The pres-
sure at ¢ == O is 90.

(a) Graph P = f(t), where t is time in minutes. Label
your axes. -

(h) Find a possible formula for P = f().

(¢) By graphing P = f(t) for 0 < ¢t < 2, estimate
when the pressure first equals 115 Ibs/ft?,

Q: Asin(B(t - h)) +k,

y = Acos(B(t - h)) + k.

Amplitude = |A[; period = 27 /|B|; midline y = k.

Phase shift = Bh; horizontal shift = A.



In Exercises 16-17, give a possible formula for the function.
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22. (a) cosa = ~+/3/5 and  is in the third quadrant, Find
exact values for sin a and tan a.

() tan B = 4/3 and B is in the third quadrant. Find
exact values for sin 3 and cos 3.

Problems 26-29 give an expression for one of the three func-
tions sin 6, cos @, or tan @, with 6 in the first quadrant. Find
expressions for the other two functions. Your answers will be
algebraic expressions in terms of x.

26. sin6 = z/3 27, cosf = 4/x

28. £ =2cos@ 29. £ = 9tané

FMC §.6A

30. (a) Find an equation for the line  in Figure 6.76.
(b) Find the z-intercept of the line.

8 afg

Figure 6.76

Find exact values for the lengths of the labeled segments in
Problems 34-35.

4.

35,




36. In your own words, explain what each of the following

expressions means. Evaluate each expression for
0.5. Give an exact answer if possible.

(@ sin"'z M) sin(c™') (¢ (sinz)7.

Solve the equations in Problems 29-32 for 0 < ¢ < 2. First

estimate answers from a graph,; then find exact answers.

1
29, cos(2t) = —21- 30. tant = i

31. 2sintcost —cost =0 32. 3cos?t =sgin?t

35. Approximate the z-coordinates of points P and ) shown
in Figure 6.90, assuming that the curve is a sine curve.

[Hint: Find a formula for the curve.]

Y
2
/P QN 6 8

-8
Figure 6.90
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44. You are perched in the crow’s nest, C, on top of the mast

of a ship, §. See Figure 6.91. You will calculate how far

you can see when you are x meters above the surface of
the ocean.

(a) Find formulas for d, the distance You can see to the
horizon, H, and I, the distance to the horizon along
the earth’s surface, in terms of , the height of the
ship’s mast, and r, the radius of the earth.

(b) How far is the horizon from the top of a 50-meter
mast? How far, measured along the earth’s surface,
is the horizon from the ship’s position on the ocean?
Use r = 6,370,000 meters.
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45, Let k be a positive constant and ¢ be an angle measured

in radians. Consider the equation
ksint = ¢°.

(a) Explain why any solution to the equation must be
between —v/k and V%, inclusive.

(b) Approximate every solution to the equation when
k=2 . ’

(¢) Explain why the equation has more solutions for
larger values of k than it does for small values.

(d) Approximate the least value of k, if any, for which
the equation has a negative solution.



Convert the polar coordinates in Exercises 14-17 to Cartesian
coordinates. Give exact answers.

14, (1,27/3) 15. (v/3,-3n/4)
16. (2V/3,~7/6) 17. (2,57/6)

Convert the Cartesian coordinates in Problems 18-21 to polar
coordinates.

18. (1,1) 19. (~1,0)
20. (vV6,-/2) 21. (—3,1)

For Problems 22~-28, the origin is at the center of a clock, with |
the positive z-axis going through 3 and the positive y-axis go-
ing through 12. The hour hand is 3 ¢cm long and the minute |
hand is 4 cm long, What are the Cartesian coordinates and po- |
lar coordinates of the tips of the hour hand and minute hand, ‘
H and M, respectively, at the following times?

22. 12noon 23. 3pm 24, 9am 25, 1:30 pm
26. 7 am 27. 3:30 pm 28. %:15am

FMc2.54

In Problems 29-31, give inequalities for » and @ which de-
scribe the following regions in polar coordinates.

29. v
Circular #1727
"'“<‘//// (3,9)
¥ (2,2)
z
30, y

(V3,1)

3.

Note: Region extends indefinitely
in the y-direction.



