MAT 254 — Fall Quarter 2002
Test 2 - Answers
NAME

Show work and write clearly.

1. (20 pts.) Sketch the region enclosed by the given curves. Sketch the area.
f(x) = x*+1and g(x) =3- x* betweenx=-2and x = 2.

ANS: Theregion is shown below:
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Since neither function is greater than or equal to the other function on [- 2, 2], then the areais
defined as:

A=l - g

The intersection points of the two functions can be found by setting f(x) = g(x) and solving for x.
The intersection pointsare x = - 1, 1. So the integral can be separated into three parts:

A= G0~ gmldx+ 3la(d - folx + T () - g(0dx
= 2é:[f (x) - g(x)]dx + c‘l)l[g(x) - F(X)]dx
= Zéi[xz +1- (3- xz)]dx + 61[3 x> - (X +1)]dx
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2. (20 pts)) a. Find the average value of f(x) = Inx +1fromx=1tox=2
X

b. Find ¢ such that average value of f equals f(c). Explain.
c. Sketch the graph of the function and a rectangle whose area
is the same as the area under the graph of f.

ANS:
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Use substltutlon for the first mtegral.
letu=Inx; du=d¥x. Whenx=1,u=0;,whenx=2,u=In2.
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There are two waysto find c:

Method 1: find root of Inc - 0.2402c = 0

Method 2: use area of rectangle: A = (width)(height) = (2- 1)(1.2402) = 1.2402. Now zoom and
traceon calc until y = 1.2402. Then c = x =1.4.
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3. (20 pts.) Use the disk method to find the volume of the solid formed by revolving the region
between y = x* and y = x° about the x-axis. Sketch the area.

ANS:
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To find a and b, set functions equal to one another and solve for x.
b
V= p@[(Ro)z : (R)Z]dx
V= p(:{ x—p X-X)dX—pg—-%ﬁh—p
@



4. (20 pts.) Use the disk method to find the volume of the solid formed by revolving the region
between x = y?, the x-axis and x = 4 about the line x = 6. Sketch the area.

ANS:

Ri

¥

Ro

y=0a thex-axis Whenx=4,y=2.S0,a=0andb=2.

V= pé;[(Ro)z - (R}ix, where R =6 -4=2and Ry= 6-x = 6-y2
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5. (20 pts.) Use the shell method to find the volume of the solid formed by revolving the region
between y = x* and y = 4x — x° about the line x = 4. Sketch the area.

ANS:
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h(x) = top function — bottom function.
p(x) = axis of rotation — X.

V= 2p®2 pP(X)h(x)dx = 2p6(4 - x)((4x - xz)- (xz))jx = 2p(§(4 - x)(4 - 2x2)jx
=2 ><2p($(4- x)(2 - xz)jx = 4p(§(8x - 6X° + x3)jx = 4p§§1x2 -2 + ’%g = 16p



