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6.2Volume and Average Value
In this section of the text omit Density on pp 367 to 369.

Volumes of known cross sectional area
If a solid S has a base region Adefined for x in [a, b/and the cross-sections of the solid taken
perpendicular to the x-axis are A(x), then small portions of the solid have volume

approximately A (x,. )Ax alier partitioning the x-axis in the usual way. Consequently the
volume of the solid can be approximated as

V(S)= ZA(x,. )Ax
i=1
and at the limit the volume is

b
V(S) = [ A(x)dx

A similar formula applies if the cross-sections arc parallel to the y-axis.
2 2
1. Set up an integral for the volume of a solid whose base is the ellipse Z +2 —1 and

whose cross-sections perpendicular to the x-axis are semicircles.
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2. Set up an integral for the volume of a solid whose base is the region 4 bounded by the

y-axis, y =25 y= and whose cross-sections perpendicular to the y-axis are

x+1
2
equilateral triangles. [The area of an equilateral triangle of side s is = % N
X+l = J_"i
‘/
x= 14 N
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For the following, provide an appropriate sketch, set up the integral for the exact value, and
approximate to 3 decimal accuracy using fnInt.
3. Find the volume of liquid needed to fill a sphere of radius 7 m to a height of 4 m.
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4. Find the volume of the solid bounded by the 3 coordinate planes and the plane through the
points (3,0,0), (0,7,0) and (0,0,2).
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j 5. Find the average value of f(x) =+1+xon [0, 8]. /DY ( N ( _
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6. Find the average value of the distance of all pomts on the curve ]
f(x) =1+ x?

fo om the point (0,5). Give your answer to_3 decimal place accuracy.
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