Problem 2:  Spreadsheet generation, summation and display of waves
Download the spreadsheet SumWaves.xls.  It is an Excel spreadsheet and can be used for repetitive calculations, as learned in Phys 174 and 275.   

The spreadsheet has 7 columns, the first is already filled with a set of equal time intervals, and the second is filled with a cosine wave, x1(t), of frequency 1250 Hz.  

a)  Sum of two waves of strongly different frequency

Follow the model for x1(t) to fill in the column for x2(t) with the values of a cosine wave of frequency f=50Hz.  

Create the wave sum:   xsum1(t) = x1(t)+x2(t).

Create a graph (chart in Excel speak) of the three waves x1(t), x2(t) and xsum1(t) all graphed on the same axes showing displacement vs. time.   Use a scatter plot without symbols.  

Duplicate the graph, and remove the two waves x1(t) and x2(t) from the display.  Print the graph of the sum wave, carefully and clearly labeled, and turn it in for part a)

b)  Sum of two waves of similar frequency

Follow the model for x1(t) to fill in the columns for x3(t) and x4(t) with the values of cosine waves of frequencies 1200Hz and 1300Hz (as listed in row 2).

Create the wave sum:  xsum2(t) = x3(t) + x4(t)

Create a graph of the three waves x3(t), x4(t) and xsum2(t) all graphed on the same axes showing displacement vs. time. Use a scatter plot without symbols.  

Duplicate the graph, and remove the two waves x3(t) and x4(t) from the display.  Print the graph of the sum wave, carefully and clearly labeled, and turn it in for part b)

c)  If done correctly, the two graphs from parts a) and b) each show two apparent periods of 0.02s and ~0.0008s.  Write a short description of how the appearance of the two waves differs.  Explain why the difference occurs.  Do not use any equations.  

