Damped Oscillator
http://hyperphysics.phy-astr.gsu.edu/hbase/oscda.html
A damped oscillator follows the equation 
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1. Excel

Make a plot of the function from t=0 to t=5 with steps of 0.01.  Place the parameters A, γ, and ω in separate cells. Use a formula that uses absolute addressing to calculate the above expression.  Make a plot of the function for the following sets of parameters.  In Excel, the exponential function is EXP(). 
A=1, γ=1, ω=1

Paste graph here

A=2, γ=1, ω=1

Paste graph here

A=1, γ=0.25, ω=1

Paste graph here

A=1, γ=1, ω=2 

Paste graph here

A=1, γ=1, ω=4

Paste graph here

2. R

Repeat the exercise using R’s curve to plot the same function with the same parameter values. In R the exponential function is exp(x) . That is, small letters and parentheses. On the plot you can choose Export/Copy to Clipboard and then paste into Word. Or you can use Export/Save As Image and then use Word’s Insert/Pictures.
 A=1, γ=1, ω=1

Paste graph here
A=2, γ=1, ω=1

Paste graph here

A=1, γ=0.25, ω=1

Paste graph here

A=1, γ=1, ω=2 

Paste graph here

A=1, γ=1, ω=4

Paste graph here

3. Mathematica
Repeat the exercise using Mathematica’s Manipulate and Plot to plot the same function with (approximately) the same parameter values. In Mathematica the exponential function is Exp[x] . The first letter is capital and it uses square brackets.  Select the graph and chose Edit/Copy to place it on the clipboard and then paste into Word.  Or select the graph and choose File/Save Selection As and then use Word’s Insert/Pictures.
A=1, γ=1, ω=1

Paste graph here

A=2, γ=1, ω=1

Paste graph here

A=1, γ=0.25, ω=1

Paste graph here

A=1, γ=1, ω=2 

Paste graph here

A=1, γ=1, ω=4

Paste graph here

Submit this Word document, the Excel Spreadsheet, the R Script, and the Mathematica Notebook. 
