                        VOLUMES with Different Cross-sections                   p.1
Ex 1/ Square Cross-sections 
[image: image1.wmf]^

 to the x-axis. 

Base region in the xy-plane between the x-axis, y-axis, and the line x + 2y = 4
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(Drawing suggestion: “Tilt the xy-plane down a bit!”)[image: image4.wmf]22
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We’ll take ‘vertical strips’ � EMBED Equation.DSMT4  ��� to the x-axis and integrate from x = 0 to x = 4.


Using the formula for the volume of a prism (and cylinder), V = Bh, we obtain:


(also using: area of a Square = s2 )  � EMBED Equation.DSMT4  ��� and use: � EMBED Equation.DSMT4  ��� to 


put our definite integral ‘in terms of x’.  � EMBED Equation.DSMT4  ���


-------------------------------------------------------------------------------------------------





The evaluation is not that interesting, but Method (2) shown below has a nice 


u-substitution worth looking at. 





Method 1 – Expand and integrate term by term.     � EMBED Equation.DSMT4  ���� EMBED Equation.DSMT4  ���� EMBED Equation.DSMT4  ���


   = � EMBED Equation.DSMT4  ���





Method 2 – Try a u-substitution! Slide the denominator 22 or 4 outside… and 


Let u = 4 – x , then du = -dx (so slide a ‘-’ sign in and multiply by another ‘-’ )


� EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ��� (Note the change in the limits of integration: when x = 0, u = 4 and when x = 4, u = 0)


   = � EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ���
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