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MAT 137 - 03 Calculus II
EXAM TWO - March 9, 2005

To earn credit, you must show your work.
Express conclusions clearly, using correct language and notation.

Label results appropriately, e.g., V = · · · .

1. The region R is bounded by the graph of y = sin x + 2, the x and y axes, and the line x = π. Set up
an integral for the volume of each solid below, but do not calculate the value of the integral.

(a) (8 points) The solid formed by rotating R about the x axis.

(b) (8) The solid formed by rotating R about the y axis.

2. (8) A solid has its flat base in the xy plane consisting of the region bounded by the graphs of y =
x2 − 5x + 6 and y = x + 1. The parallel vertical cross sections of the solid perpendicular to the x
axis are squares. Set up an integral for the volume of this solid, but do not calculate the value of the
integral.
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3. On his final approach, a parachutist coming in for a landing follows a path that closely matches the
curve y = 480e−x/40 for 0 ≤ x ≤ 240 where he lowers his feet and touches ground. Here, x is
the distance downrange (horizontal) and y is the height of the parachutist above ground. Both are
measured in feet.

(a) (8) Set up an integral for the actual distance the parachutist travels along the path, but do not
calculate the value.

(b) (8) Find the average height of the parachutist above ground along this path.

4. (12 points) Do ONLY ONE of the following problems. For full credit, you must include (1) A labeled
diagram with all pertinent features and variable quantities; (2) A complete analysis of the work or
force relative to a horizontal slice; (3) A labeled integral expression.

(a) A tank in the shape of an inverted right circular cone (with its vertex at the bottom) has a radius
of 12 feet at its widest point and a height of 15 feet. It is filled to a depth of 10 feet with water.
Provide a derivation of an integral for the work needed to pump all the water out over the rim of
the tank.

(b) A dam has a trapezoidal shape that measures 20 feet across at the bottom, 30 feet across at the
top and 50 feet high. The water behind it stands at a depth of 40 feet. Find the force the water
exerts on the dam.
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5. (8) For what value(s) of k is y = ekx a solution of the differential equation y′′ − 7y′ + 10y = 0?

6. Consider the differential equation

y′ = (y − 1)(y − 3)(y − 6)

(a) (4) Will the solution through the point (0, 4) be increasing, decreasing or neither? Explain.

(b) (8) Determine the equilibrium solutions and their natures (stable, unstable, semi-stable).

(c) (8) Using Euler’s method with a step size of ∆x = 0.2, estimate the value of y at x = 0.4 if
y(0) = 2.
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7. (8) Solve the initial value problem y′ex2
= 2xy2, y(0) = 1/4.

8. (12) Recall that an object warms or cools at a rate proportional to the difference in temperature of
the object and the (constant) temperature of the surroundings. A warm can of iced tea (at 85◦ F)
is placed in a refrigerator where the temperature is 40◦. Set up the appropriate initial value problem
(differential equation plus initial condition), and find the general solution. Do not find the value of
any constants in your solution.
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