More Applications of Integration

1. A cone with height 8 inches and radius 6 inches is filled with flavored slush. When the cup is held
upright with the pointed end resting on a table, the density of flavoring syrup in the cup varies with
height above the table. Suppose p(z) gives the number of ounces of syrup per cubic inch, where x is
the distance from the table top. Write an integral giving the total amount of syrup in the cup.

4
2. Suppose the density of a planet is given by the function p(r) = %
. r

kilometer, where r is the distance in kilometers from the center of the planet. Find the total mass of
the planet if its radius is 8000 km. (You do not need to evaluate your integral.)

kilograms per cubic

3. A cylindrical candle of height 50 mm and radius 12 mm is formed by repeatedly dipping a wick of
radius 1 mm into hot wax and then allowing the new layer of wax to dry. The density of each new
layer is slightly different, so the density of the candle varies with the distance to the wick. If p(x) gives
the density in grams per cubic mm of the wax, where x measures the distance to the wick, write an
integral giving the mass of the candle.



4. We can model a muffin as a solid of revolution, obtained by rotating the following region about the
y-axis. Due to a poor recipe, the chocolate chips in our muffin tend to sink to the bottom. The amount
of chocolate in the muffin is given by p(y) = 5 —y grams per cubic inch, where y represents the distance
to the bottom of the muffin. Find the total amount of chocolate in the muffin.
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y=3-x/4

1 y=2x-2

5. You ride your bike with velocity v(t) = 3t> + 4t — 5 in the time interval [0,3]. What is your average
velocity?

6. The temperature outside is given by the function f(¢), where ¢ represents the time since 10:00 am.
How would you find the average temperature between noon and 5:00 pm?

7. The graph of a function f is shown. The graph is made up of lines and semicircles. Find the average
value of f on the interval [1,5].
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