Problem 5:   Amplitude modulation - Use the Excel spreadsheet AMwave.xls to show that the waveforms generated using the two functions:

        f(t) = A(1+acos(ωat))sin(ωct)

        g(t) = A sin(ωct)+0.5aA[sin((ωc-ωa)t)+sin((ωc+ωa)t)]

are identical. Use an acoustic frequency of fa=440Hz and a carrier frequency of fc= 6800Hz (a realistic carrier frequency for AM  radio would be 680kHz, but that is too tedious to graph), and A = 1.0, a = 0.5 in arbitrary units. 

In the spreadsheet you should calculate the appropriate values in the labeled columns to generate three graphs, which you will print out and turn in for this problem.  The first graph should show f(t), sin(ωct) and 1+acos(ωat)) on the same axes.  The second graph should show g(t), sin((ωc-ωa)t) and sin((ωc+ωa)t)] on the same axes.  The third graph should show g(t)-f(t), with the vertical axis expanded x100. 

For the second graph, explain how the sum of the three waves causes the maxima and minima in amplitude to occur.  What frequencies will appear in the fourier spectrum of the amplitude modulated wave? 
