Chapter 12 Objectives:

· Identify the conditions of simple harmonic motion.
· Explain how force, velocity, and acceleration change as an object vibrates with simple harmonic motion.

· Calculate the spring force using Hooke’s Law.

· Identify the amplitude of vibration. 

· Recognize the relationship between period and frequency.

· Calculate the period and frequency in simple harmonic motion.

· Distinguish local particle vibrations from overall wave motion.

· Differentiate between pulse waves and periodic waves.

· Interpret waveforms of transverse and longitudinal waves.

· Solve problems involving wave speed, frequency, and wavelength.

· Relate energy and amplitude.

· Apply the superposition principle.

· Differentiate between constructive and destructive interference.

· Predict when a reflected wave will be inverted.

· Predict whether specific traveling waves will produce a standing wave.

· Identify nodes and antinodes of a standing wave.

Chapter 12 Key Ideas

· In simple harmonic motion, restoring force is proportional to displacement.
· A mass-spring system vibrates with simple harmonic motion, and the spring force is given by Hooke’s Law: F = -kx

· For small angles of displacement (<15°) a pendulum swings with simple harmonic motion.

· In simple harmonic motion, restoring force and acceleration are maximum at maximum displacement and velocity is maximum at equilibrium.

· The period of a mass-spring system depends only on the mass and the spring constant. The period of a simple pendulum depends only on the string length and the free-fall acceleration.
· Frequency is the inverse of period.

· Wave particles vibrate around an equilibrium position as the wave travels.

· In a transverse wave, vibrations are perpendicular to the direction of wave motion. In a longitudinal wave, vibrations are parallel to the direction of wave motion.

· Wave speed equals frequency times wavelength: v=fλ

· If two or more waves are moving through a medium, the resultant wave is found by adding the individual displacements together point by point.

· Standing waves are formed when two waves having the same frequency, amplitude, and wavelength travel in opposite directions through a medium and interfere.
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