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Periodic MotionPeriodic Motion

llMotion that repeats atMotion that repeats at

regular intervals of timeregular intervals of time



DefinitionsDefinitions

llOscillationOscillation

uuOne complete round tripOne complete round trip

of the motionof the motion



DefinitionsDefinitions

llPeriodPeriod

uuThe time required forThe time required for

one complete oscillationone complete oscillation



DefinitionsDefinitions

llFrequencyFrequency

uuThe number ofThe number of

oscillations per secondoscillations per second



DefinitionsDefinitions

llEquilibrium PositionEquilibrium Position

uuThe rest (or neutral)The rest (or neutral)

positionposition



DefinitionsDefinitions

llDisplacementDisplacement

uuThe distance from theThe distance from the

equilibrium positionequilibrium position



DefinitionsDefinitions

llAmplitudeAmplitude

uuThe maximum displace-The maximum displace-

mentment (absolute value) (absolute value)



UnitsUnits

ll PeriodPeriod - Time (Usually seconds) - Time (Usually seconds)

ll Frequency Frequency - Oscillations (or- Oscillations (or
cycles) per secondcycles) per second

uuOne cycle per second is calledOne cycle per second is called
one one Hertz  Hertz  (Hz)(Hz)



UnitsUnits

llDisplacementDisplacement - Distance - Distance
uuMay be cm, m, ft, degrees, etc.May be cm, m, ft, degrees, etc.

llAmplitudeAmplitude - Distance - Distance
uuMay be cm, m, ft, degrees, etc.May be cm, m, ft, degrees, etc.



Equation 2.1Equation 2.1

f = 1/Tf = 1/T
oror

T = 1/fT = 1/f



ExperimentalExperimental
ObservationsObservations

ll The frequency is independent ofThe frequency is independent of
the amplitudethe amplitude

ll The greater the inertia factor, theThe greater the inertia factor, the
less the frequencyless the frequency

ll The greater the stiffness factor, theThe greater the stiffness factor, the
greater the frequencygreater the frequency



ExperimentalExperimental
ObservationsObservations

1.761.760.5680.5688.008.00

2.502.500.400.404.004.00

3.523.520.2840.2842.002.00

5.005.000.2000.2001.001.00

7.047.040.1420.1420.500.50
f(Hz)f(Hz)T(s)T(s)W(N)W(N)



Equation  2.2Equation  2.2

ll Relation between frequency andRelation between frequency and
weight:weight:
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Equation  2.3Equation  2.3

ll Relation between frequency andRelation between frequency and
spring constant:spring constant:
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ExperimentalExperimental
ObservationsObservations

ll The frequency is independent ofThe frequency is independent of
the amplitudethe amplitude

ll The greater the inertia factor, theThe greater the inertia factor, the
less the frequencyless the frequency

ll The greater the stiffness factor, theThe greater the stiffness factor, the
greater the frequencygreater the frequency



ResonanceResonance

llOccurs whenever anOccurs whenever an
oscillating system is drivenoscillating system is driven
at its natural frequencyat its natural frequency



ResonanceResonance

llUnder resonant conditions, aUnder resonant conditions, a
system oscillates at itssystem oscillates at its
maximum amplitudemaximum amplitude



GraphingGraphing
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PhasePhase

ll In Phase (0 degrees)In Phase (0 degrees)

ll Out of Phase (180 degrees)Out of Phase (180 degrees)

ll Measured in degreesMeasured in degrees


