2024 RELEASED FREE RESPONSE SOLUTIONS — MR. CALCULUS

2024 AB #6
(no calculator)

(a)

x) 1s the "top" curve, g(x) is the "bottom" curve on 0<x <5
P g

The area of region R = JOZ( f(x)- g(x))dx

(b)
The volume of the solid with a given cross section is the integral of the area of a cross section
on the given interval.

The area of the rectangular cross section A(x) = (base of the rectangle)(height of the rectangle)
The base of the rectangle = g(x) = x> —2x
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The height of the rectangle is E(base) =3 g(x)= E(x2 -2x)= Exz -x

So,A(x)z(x2—2x) lxz—x =lx4—x3—xS+2x2=lx4—2x3+2x2
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Volume of the solid = [ A(x)dx = Lo Ly 3x3]
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(c)

When region S is rotated about the line y =20 from 0 < x <5, the cross sections are washers.
. . 2 . . 2
The area of the cross section A(x) =7 (outer radius R) - (mner radius r)

R=20-0=20, r=20-g(x)
So, A(x) = n(zo2 (20~ g(x))z)

Volume of the solid ={ 7 || A(x)dx




