Physics 200 (Stapleton)						Name: _______________________________
Waves and Simple Harmonic Motion

[bookmark: _GoBack]The motion of a simple harmonic oscillator can be described using either a sine or cosine function.  The rate at which the objects moves can be described using either the sine or cosine of the angle, in radians, that is swept through by an imagined radially rotating arm.  The oscillator itself (e.g. mass on a spring, vibrating string…) does not actually have to rotate.  
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General equation for a sine wave:
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Questions:
1.	For an oscillating mass (m) attached to a spring with spring constant (k), the angular frequency can be determined by   .  A guitar string’s frequency is determined string length, tension, and mass.  To which component of this equation does each of these string characteristics correspond?

	Mass:



	Tension:



	Length:



2.	Use the formulas on the previous page to write an equation for angular frequency ( in terms of frequency.
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3.	Find the following for the wave on the right.

	f =

	T = 

	A =

	ω =
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Conditions for Simple Harmonic Motion

A body must fulfil the following two conditions in order to execute simple harmonic
motion:

1. Acceleration of the body is directly proportional to its displacement.

2. Acceleration of the body is always directed towards the mean position.
Mathematically, both conditions can be written as:a 0 ¢~ x
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Simple Harmonic Motion

Simple harmonic motion is typified by the motion of a mass on a spring when it is subject to
the linear elastic restoring force given by Hooke's Law. The motion is sinusoidal in time and
demonstrates a single resonant frequency.
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y(t) = Asin(2nft + p)

where:
« A = the amplitude, the peak deviation of the function from zero.
« f=the ordinary frequency, the number of oscillations (cycles) that occur each second of time.
« w = 2f, the angular frequency, the rate of change of the function argument in units of radians
per second
« @ =the phase, specifies (in radians) where in its cycle the oscillation is at ¢ = 0.
« When ¢ is non-zero, the entire waveform appears to be shifted in time by the amount @/w
seconds. A negative value represents a delay, and a positive value represents an advance.




