Homework 6 for the Physicsfor Ol
This homework is focused on waves and their propagand on standing waves.
Your tasks:

a) To depict a sinusoidal wave propagating in thetpasor negative direction of the x-axis.
b) To depict a standing wave along the x-axis.

Additional instructions and hints:

a) Thewave propagating in the positive direction of the x-axis can bealdxed by the equation

y = Asin(kx — at)

whereA is amplitude of the wavé,is wavenumber and is angular frequency. The wave propagating in the
negative direction of the x-axis differs just iretbign.

y = Asin(kx + @ t)

Use theManipulate function for depiction of the propagating wave,emh the time, the wavenumbek and
the angular frequency are variables. Recommended ranges are 0 to 1€héotime, 0.1 to 1 for the
wavenumber and -3 to +3 for the angular frequedeyalt initial value 0.2). The possibility of bosigns at
the angular frequency represents the motion irpts#tive or negative direction of the x-axis. Tmepditude
A= 1 and recommended range for the x-axis is 0 to 30

To obtain larger and longer picture than the deéfané, use thémageSze function setting the image size to
500x200 pixels and thispectRatio function setting its parameter to 1/5.

b) The standing wave result from the interference of two waves of edoasic parameters (A, k arng)
propagating in the opposite directions. More thezamy be found in the textbook. Equation of sucheniav

y = 2Asin(kx) cos(at)
whereA, k andw are parameters of two particular waves.
Use theManipulate function again, where the standing wave itself i represented by the blue thick line
and maximum and minimum amplitudes will be représgrby the dashed red lines not dependent on the
time parameter. The same variables will be usdue-time (range 0 to 10), the wavenumber (0.1 tantb)
the angular frequency (0.5 to 3).

Needed functions and parameteév&nipulate, ImageSize, AspectRatio, Plot, PlotRamiotStyle, Frame




Two pictures below show the required appearant®thf solutions.
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