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1. There is an EQUILIBRIUM POINT where the force is zero.

2. There is a RESTORING FORCE that is proportional to
displacement from the equilibrium pt, but opposite in direction.
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Modeling It

One complete back and forth: oscillation, cycle, or vibration

number of oscillations/sec: Frequency in Hertz (Hz) g

number of seconds for one oscillation: Period (s)
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T(t) = RcosB 1+ RsinB 1
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Trig Functions > pick cosine b/c starts at +max

P\r\a% ém‘s(ﬂ
x(t)=x__ cos(wt +\¢-}
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What information can you glean about this SH Oscillator
from its position function?

(x is in meters when t is in seconds.)
V0= 5 coo (e
S_EQ = X (05 /w+ +qs>
Xm“x: gm
W= Emal
¢=0 °
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Calculate vmax and amax

X= 5 cos (0t

X

U s = &L)me = 0?@(5} = lg?
Dt = 0 Xowr 2(128) (5) 30t
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position, velocity, acceleration y
Ax(t)=x_, cos(wt+ Q) ©=2rxf
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a(t)= —a)zxmax cos(wt + @) U—nw = (W \W

+ &V\‘\* d’O -~ &h\x
=Xmax x=0 +Xmax

v(t)=—wx_, sin(wt + @)
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ex1 x = (41m) cos(67Tf — Z)

Determine w@ T m‘.7

Determine T - w GT‘— _ gl—\
2T 2W :
Find the phase angle at t=3s [T— 0
33 ¢

Determine the phase constant

P\has{ anqle = (érr% T> C}
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U=

e x Lot 4

Energy
Fr = U + K
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Ex2 m=0.5kg -
x = (Im)cos(4nt + 5)

Find v(t)

Find a(t) ‘lf[%) = ——LkTT <ia (Ll 4 +7l;>
Find a max and v max a(é) - _ lcﬂ_'z C%(‘(ﬂ"—é-}l{>

Find F max

Find E total VUney= L('rm = l? (am_

amw I(gﬂ LN [ng
VW\;X:V“A“\“(
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E—N‘. = "(‘VV\’\)'_,\'z Q""( «t ¢7J,'?I
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= L(osk)(126,)
=313
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Ex 3
phase constant = 0O

Vmax = 4 m/s
(U;\\)l: (/\)y"\w(

amax = 8 m/S2
m = 0.1 kg
1
amﬂx =W XV"\'\X

Find w

Find amplitude

g aN\(: (A) r\):'-x

write x(t), v(t), and a(t)
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