Chapter 9

Applications of Trigonometric Functions

9.5 Simple Harmonic Motion; Damped Motion

1. d=-5cosfpt) 2. d=- 1000%%?128
3. d=-6cos(2) 4. d=-4cos(4)
_ : _ . 2P,
5 d=-5sn(pt) 6. d=- 1OS|né?tg
7. d = - 6sin(2t) 8. d=-4sin(4)
9. d=5sin(3t) 10. d=4sin(2t)
(@ Simple harmonic (@ Simple harmonic
(b) 5 meters (b) 4 meters
© 2P oconds (c) p seconds
3 1 A
3 I (d) = oscillation/second
(d) I} oscillation/second p
11. d = 6cosft) _ )
12. d=5 t
(@ Simple harmonic cog% 9
(b) 6 meters (& Simple harmonic
(c) 2seconds (b) 5 meters
(@) 5 oscillation/second (© 4 seconds
(d) 7 oscillation/second
13. d=- 3sin($t) 14. d = - 2cos(2t)
(@ Simple harmonic (@ Simple harmonic
(b) 3 meters (b) 2 meters
(c) 4p seconds (© plsecond
() 113 oscillation/second (d) & oscillation/second
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Chapter 9

15. d=6+2cos(pt)
(& Simple harmonic
(b) 2 meters
(¢) 1 second
(d) 1 oscillation/second

17. d(t)=e""" cos(2t),
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OE£t£2n

19. d(t)=e""?"cod¥),

O£t£2n

21.  f(x) = x+ cosx
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20.

22.

d=
(@
(b)
(©)

(d)

d(t)=e """ cog21),
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4+ 3sin(pt)
Simple harmonic
3 meters
2 second

% oscillation/second
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d(t)=e""*" codt),
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f(x) = x+ cos(2x)
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Section 9.5 Simple Harmonic Motion; Damped Motion

23, 24.  f(x)=x- cosx
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y=x =
28k ), 51
25.  f(x) =sinx+ cosx 26.
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27.  f(x) =sinx+sin(2x) 28.  f(x) = cog(2x) + cosx
¥ ¥

y=8in X | LY J\j _\/\jé ,
y=sinl2x) i L
i |

W=005 ¥
29. (a) Graph: (b) Thegraph of V touches the graph of
1 y=e""whent=Q 2.
The graph of V touches the graph of
0 3 y=-e"*"whent=13.
(©)
-0.1<V<01
-1 for 0.43<t<0.600rt>1.15-
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30. (a) f(x):-;>sin(2nx)+:11>€in(4m<), 0£XE2

N
A

()  f(x) :-2>sin(2nx)+:11>€in(4nx)+:-;>Gin(8nx), 0£xXE£4

LY
| -

EXE£4

¥i

d) f(x)= %_ >sin(2mx) + i xsin(4mx) + :_8L xsin(8nx) + 1_16 xsin(16mx) + 3—12 xsin(327mx)
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31.

33.

34.

35.

Section 9.5 Simple Harmonic Motion; Damped Motion

y =sin(2n(852)1) + sin(2n(1209)t)  32. y =sin(2r(941)1) + sin(2r (1209)t)
2.0 2.9
0 2 0 2
—2.9 -2.5
Graph f (x) = 22
2
Ol[ p
= As x approaches OS¥( gpproaches 1.
The graph will lie between the bounding curves y = +x, y = +x°, y = +x°, respectively,
touching them at odd multiples of % . The x-intercepts of each graph are the multiples of
p.
2 5 25
O[ ﬂ\/ 2p 0 ﬂ\/ 2p 0 v| 2p
-6 30 -125
y = Xsinx y = x°sinx y = x’sinx
Graphing:
2 2 2
0 2p 0[ \ 2p 0 \ 2p
-1 -1 :1
1. 1. 1.
y = sinx y =-zsinx y = ~zsinx

As x gets larger, thegraph of y = %sinx getscloser toy = 0.
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