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[image: image38.png]This is the formula for finding the volume using cylindrical shells
when the region is rotated around the y-axis.



[image: image39.png]Suppose we are asked to find the volume of a solid whose base is the circle ¥* + y* = 4,
and where cross-sections perpendicular to the x-axis are all squares whose sides lie on the base of the
circle. How would we find the volume?
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[image: image41.emf][image: image42.png]Find the volume of a solid whose base is the region between the x-axis and the curve
y = 4-x* and whose cross-sections perpendicular to the x-axis are equilateral triangles with a side
that lies on the base.
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[image: image45.png]Find the volume of the solid that results when the region bounded by the curve y =16 — x2
and the curve y = 16 - 4x is rotated about the x-axis. Use the washer method and set up but do not

evaluate the integral.
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[image: image47.emf][image: image48.png]Find the volume of the solid that results when the region bounded by the curve
x=y and the curve x = i, fromy = 0 toy = 1 is revolved about the y-axis.
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[image: image50.emf][image: image51.png]Find the volume of the solid that results when the area bounded by the curve y = x* and
the curve y = 4x is revolved about the line y = 2. Set up but do not evaluate the integral. (This is how
the AP exam will say it!)
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[image: image53.emf][image: image54.png]Find the volume of the region that results when the region bounded by the curve y = +/x ,
the x-axis, and the line x = 9 is revolved about the y-axis. Set up but do not evaluate the integral.
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[image: image58.png]2. Let fand g be the functions given by f(x) = 2x(1 - x) and g(x) = 3(x — 1)¥x for 0 < x < 1. The graphs of
f and g are shown in the figure above.

(a) Find the area of the shaded region enclosed by the graphs of f and g.

(b) Find the volume of the solid generated when the shaded region enclosed by the graphs of f and g is
revolved about the horizontal line y = 2.

(c) Let / be the function given by /1(x) = kx(1 - x) for 0 < x < 1. Foreach k > 0, the region (not shown)

enclosed by the graphs of /1 and g is the base of a solid with square cross sections perpendicular to the
x-axis. There is a value of & for which the volume of this solid is equal to 15. Write, but do not solve, an
equation involving an integral expression that could be used to find the value of k.
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[image: image60.png]1. Let fand g be the functions given by f(x) = ¢* and g(x) = In x.

(a) Find the area of the region enclosed by the graphs of f and g between x = — and x = L.

1
2

(b) Find the volume of the solid generated when the region enclosed by the graphs of f and g between x = %

and x =1 is revolved about the line y = 4.

(c) Let  be the function given by h(x) = f(x) — g(x). Find the absolute minimum value of i(x) on the

|

closed mtenal — < x £ 1, and find the absolute maximum value of i(x) on the closed interval S Sxs L

Show the analys1s that leads to your answers.
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1. Let f be the function given by f(x) = 4x% — &3, and let ( be the line y = 18 — 3x, where ( is tangent to the
graph of f. Let R be the region bounded by the graph of f and the x-axis, and let S be the region bounded by
the graph of £, the line (, and the x-axis, as shown above.

(a) Show that ( is tangent to the graph of y = f(x) at the point x =
(b) Find the area of S.

(c) Find the volume of the solid generated when R is revolved about the x-axis.
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[image: image63.png]1. Let fand g be the functions given by f(x)=1+sin(2x) and g(x) = ¢, Let R be the shaded region in the
first quadrant enclosed by the graphs of £ and g as shown in the figure above.

(a) Find the area of R.
(b) Find the volume of the solid generated when R is revolved about the x-axis.

(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis are
semicircles with diameters extending from y = f(x) to y = g(x). Find the volume of this solid.
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The area between two curves
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The area between two curves
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부피 (Volume)





1) 단면을 이용한 부피 (Volumes of solids with known cross section)
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Barron’s AP Calculus


P.201





단면의 모양을 이용해서


부피 구하는 문제는


FRQ에 자주 출제되므로


확실히 알고 넘어가자!!
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Shell method 는 시험에


잘 출제되지 않지만,


기본 아이디어는 이해하도록 하자.
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Volume of a solid of revolution
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Volume of a solid of revolution
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