
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



2nd Graph functions





y=6-2x-x2 


  x|y


-3|3


-2|6


-1|7


 0|6





y=x+6


x|y


-3|3


-2|4


-1|5


 0|6











1st  Find common solutions of


 y=6-2x-x2  and y=x+6


 6-2x-x2=x+6


(-6-x        =-x-6)


-3x-x2=0


-x(3+x)=0


x=0 or x=-3, so graphs intersect at (0,6) and (-3,3)


This makes us interested in the graphs in the interval [-3,0].








3rd  Reflect the graphs across the x-axis and sketch the solid of revolution.





4th  Set up the washer that represents an increment of volume.  Determine the outer radius “R” and the inner radius “r”.  In this problem R=6-2x-x2 and r=x+6.  The thickness is dx.





5th  Find an increment of volume.  In this case the volume would be


 π(6-2x-x2)2dx- π(x+6)2dx=


π[(6-2x-x2)2-(x+6)2]dx





dx





r





6th Accumulate the volume using V=πa∫b[R(x)2-r(x)2]dx which in this case is


 V=πa∫b[(6-2x-x2)2-(x+6)2]dx =  π-3∫0(x4+4x3-9x2-36x)dx =


π[(1/5)x5+x4-3x3-18x2]-03 =243π/5 





R





dx





r





R





y=3





1st  Find common solutions of


 y=6-2x-x2  and y=x+6


 6-2x-x2=x+6


(-6-x        =-x-6)


-3x-x2=0


-x(3+x)=0


x=0 or x=-3, so graphs intersect at (0,6) and (-3,3)


This makes us interested in the graphs in the interval [-3,0].








2nd Graph functions





y=3





y=6-2x-x2 


  x|y


-3|3


-2|6


-1|7


 0|6





y=x+6


x|y


-3|3


-2|4


-1|5


 0|6











3rd  Reflect the graphs across the line y=3 and sketch the solid of revolution.





4th  Set up the washer that represents an increment of volume.  Determine the outer radius “R” and the inner radius “r”.  In this problem R=(6-2x-x2) –3=3-2x-x2  and r=x+6-3=x+3.  The thickness is dx.





How do I use the washer method to find volume in a solid of revolution around an axis or around a line?





about the x- axis





about the line y=3





5th  Find an increment of volume.  In this case the volume would be


 π(3-2x-x2 )2dx- π(x+3)2dx=


π[(3-2x-x2 )2-(x+3)2]dx





6th Accumulate the volume using V=πa∫b[R(x)2-r(x)2]dx which in this case is V=πa∫b[(3-2x-x2 )2-(x+3)2]dx = π-3∫0(x4+4x3-3x2-18x)dx =


π[(1/5)x5+x4-x3-9x2]-03 =


108π/5 
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