Math 202
Mass of a Bar

The figure below shows a rectangular bar that is four meters long and has a two-centimeter square cross section.  (The figure is not drawn to scale.)  In this project we will calculate the mass of this bar under varying assumptions about its density.  If the density is constant, then 

mass = density × volume.

This is an immediate consequence of the meaning of the word “density”:  mass per unit volume.
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(a) Suppose the density throughout the bar is 0.5 grams per cubic centimeter.  Find the mass of the bar.

(b) Now suppose the density varies continuously from one end of the bar to the other, and we have the information in the table below about the density at every half meter.  In the table x measures the distance from the left end of the bar, and 
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 is the density at that distance from the end.  Estimate the mass of the bar.

	x (centimeters)
	0
	50
	100
	150
	200
	250
	300
	350
	400
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 (gm/cm3)
	2.5
	3.3
	3.4
	3.1
	2.8
	2.5
	2.1
	1.6
	1.0


(c) Plot the data in the table above, and connect the data points with straight line segments.  (Your graphing tool should have a mode that will do this.)  We suppose that the resulting graph is exactly that of the function 
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.  That is, we assume that D varies linearly between the given data points.  Find the exact mass of the bar, and explain carefully how you are doing that.

(d) Express your answer for the exact mass in terms of a definite integral.
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