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Holding Volume of a Champagne Glass
Background: The motivation behind the experiment is to understand spline interpolation and integration to find the volume of water that would be held by a champagne glass.

What you will do in the lab: Choose one of the odd-shaped champagne glasses (Figure 1).  Measure the outer diameter of the champagne glass at different known locations along the height ( ½" markings along the height along the center of the revolution are already put on the glass).  Measure the thickness of the glass, so that you will be able to find the inner radius of the champagne glass at the locations you measured the outer radius.  Pour water to the brim in the champagne glass and check how much volume the champagne glass holds.  Write down the champagne glass name on your data sheet.
Exercises to do (Counts as 50 points):

First, follow the sample project guidelines.

Use MATLAB to solve problems (3 thru 6).  Use comments, display commands and fprintf statements, sensible variable names and units to explain your work.  Staple all the work in the following sequence.  Use USCS system of units throughout.
1. Signed typed affidavit sheet.

2. On engineering paper, attach the data sheet on which you collected the data in class.

3. Find the spline interpolant that curve fits the radius vs height data.  Just show the work in the mfile.  No command window output is needed here except a disp statement stating what you did in this part.
4. Show the individual points and the spline interpolant of radius vs height on a single plot.

5. Find how much volume of the champagne glass would hold based on equation (1) 

6. Compare the above result in problem#5 via absolute relative true error with what you measured in the lab.
7. In 100-200 words, type out your conclusions using a word processor.  Any formulas should be shown using an equation editor.  Any sketches need to be drawn using a drawing software such as Word Drawing.  Any plots can be imported from MATLAB.
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	Figure 1.  Finding the volume capacity of a champagne glass
	


Hint: The volume of the champagne glass can be calculated as
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where


r is the varying radius of the champagne glass as a function of height, h,


H is the height of the champagne glass.
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