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AREAS AND VOLUME/

WORK , MULTIPLE INTEGRALS



OBJECTIVES

• find the area between a curve y = f(x) and an interval on the x-axis. 

• find the area between two curves

• Learn solid of revolution, method of washers and disks

• Learn centroid, application of integrals

• Learn double and triple integrals



SOME PROBLEMS INVOLVING INTEGRAL































SUMMARY OF FORMULAS:
AREAS











INTEGRAL CALCULUS
Exercises Find the area of the shaded region by (a) integrating with

respect to x and (b) integrating with respect to y.
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Exercises Sketch the region enclosed by the curves and find its area.
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Exercises Sketch the region enclosed by the curves and find its area.
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VOLUMES BY SLICING; DISKS AND WASHERS

Recall that the underlying principle for finding the area of a plane region is to divide the region into thin 

strips, approximate the area of each strip by the area of a rectangle, add the approximations to form a 

Riemann sum, and take the limit of the Riemann sums to produce an integral for the area. Under 

appropriate conditions, the same strategy can be used to find the volume of a solid. The idea is to 

divide the solid into thin slabs, approximate the volume of each slab, add the approximations to form a 

Riemann sum, and take the limit of the Riemann sums to produce an integral for the volume (Figure 

6.2.1).



INTEGRAL CALCULUS
What makes this method work is the fact that a thin slab 

has a cross section that does not In a thin slab, the cross 

sections do not vary much in size and shape.

(Figure 6.2.2). Moreover, the thinner the slab, the less 

variation in its cross sections and the better the 

approximation. Thus, once we approximate the volumes of 

the slabs, we can set up a Riemann sum whose limit is the 

volume of the entire solid



INTEGRAL CALCULUS
• This is a special case of a more general volume formula that applies to solids called right

cylinders.

•  A right cylinder is a solid that is generated when a plane region is translated along a line or axis 

that is perpendicular to the region (Figure 6.2.3).
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In words, these formulas state:

The volume of a solid can be 

obtained by integrating the 

cross-sectional area from one

end of the solid to the other.
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REVOLVE ABOUT  X-AXIS



REVOLVE ABOUT  Y-AXIS
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SUMMARY OF FORMULAS: VOLUME

X

Volume formula by method of Disks Volume formula by Method of washers
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SUMMARY OF FORMULAS: VOLUME
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VOLUMES BY CYLINDRICAL SHELLS
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In summary, we have the following result.
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SUMMARY OF FORMULAS: VOLUME

X

Volume formula by method of Disks Volume formula by Method of washers



SUMMARY OF FORMULAS: VOLUME
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