
Chapter 9
WAVES IN ONE DIMENSION

The understanding of wave concepts is fundamental to an understanding of physics. Electromagnetic radiation (radio, microwaves, infrared, visible light, ultraviolet light, X-rays, and gamma radiation) demonstrates wave properties. Even tiny subatomic particles like electrons sometimes exhibit wave properties. Sound is propagated as a wave. This chapter examines waves moving in one dimension, and their fundamental properties. Chapter 10 extends this study into two dimensions.


Chapter 9
PERFORMANCE OBJECTIVES

After completing this chapter, you should be able to

1. 
generate a pulse on a slinky and predict the behavior of both a transverse and longitudinal wave:


a.
as it travels along the slinky.


b.
as a pulse is reflected from the fixed end or the free end of a piece of rope or a spring.


c.
when it is transmitted to a slinky of different density.

2.
construct a (sideways displacement vs position along the slinky) graph and use the graph to calculate the sideways velocity of the slinky.

3.
investigate how the restoring force is proportional to the displacement for object vibrating from a spring.

4.
use the principle of superposition to predict the resultant shape of a spring when two pulses cross.

5.
given the time required for a definite number of vibrations, determine the frequency and period of the vibrating object.

6.
given either the frequency or the period of a vibrating object, determine the other.

7.
distinguish between objects vibrating in phase and out of phase.

8.
given any two of frequency (or period), speed, and wavelength, determine the third using the Universal Wave Equation.

9.
given a sketch of a straight wave and a circular wave, draw in wave rays.

10.
to draw a diagram showing the reflection of a straight wave striking a straight obstacle, both at an oblique angle and straight on.

11.
use the Laws of Reflection to predict how a wave ray will be reflected from a straight obstacle and a curved obstacle.

