’ / Unit 6 Packet - Trig Inverses and Applications Name:_gzu LH/

Day 1 - Other Trig Graphs and Simple Harmonic Motmn
.Locate thgertical asymptotes anSDzeros, then sketch the graph of each function.

L.y = tan (x f\;_,, Tibay: Y =ond () 4% s
N —kanx:f_‘_'f’_)-‘:
i N COSX

......

...........

“—VA Pryoucaa rtro’r.f of cosx

U g 6F ooy =tverices
o+ ead pmmbo\a,

Scanned with CamScanner



2

I P

1
i i
] ]
i L
R NE P
i ] 1
1

15 = VAL Fhvough veois of Siny
ll,_ EW{W of SHY.-= V?JYAH-CRJ

WA Laf AT

‘\

% Um\,e,SS oﬁ-‘r\ww\m TAdi c_oc\-ec! wc, R jin Rodioun [(\AbDE[ X

Harmonic Motion

.. The periodic nature of the trigonometric functions is useful for descnbm

g the motmn of a point on
an object that oscillates, rotates oris moved by wave motlon

Simple-Harmonic Motion

A point that moves on a coordmate line is said to be in s1mple harmonic motion 1f its

Cllitml_dmm t, d, from the ongm at t1me tis given by e1ther
.Cd = asin(bt) " or : (-d = acos(bt) )

Where a and b are real numbers such that b > 0.

The motion of the object has the followmg propertles A it { ;)
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Amplitude = \ a \ Period = 2 'ﬁw Frequency = ,O Cycm 6
seeonds, Hnae ™
minutes, Ut 5
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Examples: E i s 3

1. Given the equation for the simple harmonic motion d = 65_iﬁ(1;-[-t),

0 a) Find the maximum displacement. =[l0 UunHS i
RV P W P Vo

b) Find the frequency. = B SR | o -
R ¢ sl il

¢} Find the value of d when t =

d—-(oSIn(?"—l‘-{— ‘W= Sn(3mM= LD(O\ ‘O Ulv\r‘rSk

d) Find the least-positize value of t for which d=0. —
of w0l ST 0= s BT 6y gy OF o t
non Y ™

SN (O) = Ty € ﬁ
2. Write an equation for the simple harmonic motion of a ball with a maximum displacement of

10cm, where the period is 4 seconds. What is the bf the motion?
rooule o7 )

yezw |Y= T10s( TR i aia
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L a="0 =2 '

V7 q'b___“_“_ ~ (ov 5y (Reciproeah of Pax= L*w

3. Suppose a ball at the end of a spring undergoes simple harmonic motion where 8 cm is the
maximum displacement. In addition, it takes 8 seconds for the ball to move from its maximum
displacement above zero to its maximum displacement below zero and back again. Assume the

initial Eosmon is at egulhbnum Tad= ? PM.-. ? = ? = Z"IT ?]O-—- 27T

Shax
a) Wnte an equatlon for the simple harmonic motion of the mass. lo b 'T'I‘

G{'—‘- ?Slr\:{—;t\ 1

| b) Find the displacement of the mass at 20 seconds.

t=20
d= &sm(% - 20) = ®sm(sm =Fa(0) = ‘O eho ’

(@ eqgruilibrium)

c) What is the least positive value of t forl whichd = 3cm ?

? ?S!n(%-&\ - S)h\(gl?\

¥ w | ATYL Y Trl"
‘d) What is the frequency of this motion in cycles per second? “’E_" % YL ]
Iy :
o ; b - V . 1 b " ‘ M
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< ff the ground. You traye h
4. You are on a ferris wheel that has a diameter of 40 Cet@S Lo <& use Do SX :
a rate of 6 revolutions per minute, Assume the ride o \o/?_TT - -:'12.'“"

idomye (0 ion of time. -
a) Find an’equation to mode] your height above the ground as a function o e

Yz
[\ A

23 —

'sl/. 'LOI\ (m7 i

b) How high above the ground are you at 42 seconds?
~ i sec =[] rain”
| S t=4Z sec = A S
WO 38 U2 sec

P X ¢ d T ~20cot 12T 0A) ¥ 2D
(/’ 4 \\\_) ‘ )23 !)?Il’ﬂ:’i 19’ f/' )
il ]|

EOK U2 5 X2 Amia ~ (i

c¢) Find the least positive value of t for which your displacement is 18 feet.

d=I%

1€ = -20cos (12Tt +23 ‘
o -23 Cos™! (Hy) = 12Tt
PP ' : U 21
=5 M= =20 cos CITE o
(=720 | 20 t’z@O?‘S Mih)

In exercises 5-7, an object moves in simple harmonic motion’ described by the given equations
where t is measured in seconds and d in inches. In each exercise, find the following:

a) The maximum displacement
b) Distance from rest position at t =
c) Direction of initial movement
d) Time required for one cycle (Period)

0 (and whether it’s above or below equilibrium)

5.d=5cols§t \f
& Bl eomes
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. \ 6. d = -6cos2nt f.L I
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