AP® CALCULUS AB
2004 SCORING GUIDELINES

Question 2

Let fand g be the functions given by f(x) = 2x(1— x) and
g(x) =3(x —1)vx for 0 < x < 1. The graphs of f and g are shown in the 14

figure above.

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

y=fx)

(b) Find the volume of the solid generated when the shaded region enclosed 0 ; =X
by the graphs of f and g is revolved about the horizontal line y = 2.

(c) Let & be the function given by A(x) = kx(1— x) for 0 < x < 1. For each wTSER

k > 0, the region (not shown) enclosed by the graphs of /4 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.

1
(@) Area = [ (/(x)~g(x)) dr

1
= IO(Zx(l —x)=3(x—1)Vx) dx =1.133

(b) Volume = EJ.;((Z —g(x)*-(2- f(x))z) dx

- JIJ.;((z —3(x—1)Vx )’ = (2-2x(1- x))z) dx
=16.179

(©) Volume = jol(h(x) — g(x))? dx

[ (ex(1=x) =3(x = 1)x)" ax = 15

1
0

5. { 1 : integral
" | 1:answer

1 : limits and constant
2 : integrand
(-1) each error
4: Note: 0/2 if integral not of form

cjj(Rz(x) - rz(x)) dx

1 : answer

3. { 2 : integrand
“| 1:answer
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