AP Calculus BC Review Notes Area and Volume

You should be able to . . .

e Find the area between 2 functions or the area of a polar graph.

¢ Find the volume of a solid of revolution using the disk, washer, or shell method.
o Find the volume of a solid in a plane using the cross-section method.

« Find the arc length of a function, parametric curve, or polar graph.
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Example: Determine the area of the region enclosed by y = x and y= J; .
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Example: Find the area of one petal for r = 2sin 48 2.
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Example: The figure below shows the graphs of r = 6sind and r = 3+ 3cosd for 0 <6 < 2.

a) Set up an equation to find the value of © for the intersection(s) of both graphs. Find the
polar coordinates of the point(s) of intersection.

b) Set up an expression with two or more integrals to find the area common to both curves.
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Volume: Disk Method V= [‘zz[ﬁg)]zdx

Volume: Washer Method v= f;ﬂ{[ﬂx)]:-[g(x)]:}dx

Example I Determine the volume of the sohd obtaimed by rotatmg the region bounded by

L

Example 2 Determine the volume of the solid obtained by rotating the portion of the region LHO 00 ?

hounded by v = «f; and v= tlmt lies in the first quadrant about the y-axis.
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Examp!e 3 Determme lhe miume of't obtained by rotating the region bounded by

1-)( ~-2x and v=x about the line 1—4
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Example: Given the region in the first quadr‘anﬁ‘)ounded by
of the solid formed when the region is revolved the y-axis.
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Volume by Cross-Sections I»’:J’bA(x)dx
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Example 4: The base of 2 solid is 2 region in the first quadmm bounded b

x+2p=8. If the known cross sections g
of the solid?
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Arc Length
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Example: (Calculator Permitted) Which of the following gives the best approximation of the length of the arc of

yo= cos(z.x) from x=01t0 x = %'?

(A)0.785  (B)0.955 (C}I.() 1318  (E)1.977
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Example: (no calculator)

Determine the length of the parametric curve given by the following parametric equations.
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Example: (no calculator) 5 0

Write down an integral expression for the le ngth of the curve r = sin Ef’ tfor <<

but do not compute the integral,
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