Mars 122 SPRING BrReak WorksHEET - SOLUTIONS:

1. Find the area of the region enclosed by y = e,
y=1—z,and z =1
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2. Find the total mass of a rod of length 1.2m with
linear density p(z) = (1 + 2x + -5—2;3:3) kg/m.
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3. Find the volume obtained by rotatmg the region
bounded by the parabola y = 2% and the line y =
mz about the axis y = —a. Where m and a are
positive numbers with m representing the slope of
the line.
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4. Water is pumped INTO a spherical tank of radius
2m from the bottom. The density of water is 1000
kg/m?. How much work is needed to fill the tank to

a level of h meters?

Work = Force x Distunw<,
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5. A 100 kg anchor is attached to the bottom of a
chain whose density is 15 kg/m. How much work is
done in raising the chain from being fully extended,
100 meters up to the deck of the boat. (assume buoy-
ancy has no effect)
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6. Calculate the arc length of y = 3x + 1 over the
interval [0, 3]. First use integration, then check your
answer using the distance formula.
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3
7. Calculate the arc length of y = 2 over the interval
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8. Find the surface area of revolution for the region
bounded by the line y = 4z + 3 between [0, 1] and
y = 0 rotated about the x-axis.
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9. Derive the formula for the surface area of revolu-
tion if you rotate the curve y = f(x) about the line
y = —a. NOTE: Assume that your region goes all
the way to the axis of rotation. In other words, your
volume is NOT hollow.
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10. Find the fluid force on the "infinite" plate bounded
by the curve y = In(z) for 0 < x < 1. NOTE: This
will result in an improper integral!
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11 Find the ﬂuid force on the plate bounded by y =

Water® 2. La.
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