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1. Evaluate the following integrals. Show your work and box your final answer.
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2. Answer the following questions. Show your work and box your final answer.
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(b) (5 points) Use the comparison test to determine whether the following improper integral

converges or diverges. Show your work.
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3. (10 points) Let f(x) be the function whose graph, for 0 < x < 10, is shown below:

Let glx) = fo(r) dt, and let hix) = [Iz flr)dr.
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4. (10 points) A particle is moving along a straight line with acceleration at ¢ seconds given by:
a(t) =2t —6, m/s2

At time r = 0 seconds, its velocity is v(0) = 8 m/s.

(a) (5 points) Find the velocity v(r) of the particle as a function of time ¢.
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(b) (5 points) What is the total distance traveled by the particle from time 1 = 0 to time 1 = 4 sec?
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5. (a) (5 points) Find the area between the curve y = x(1 — x) and the x-axis over the interval 0 < x < 1.
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(b) (5 points) Find the constant m, with 0 < m < 1, such that the area enclosed between the curve
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6. (10 points) Let R be the region with x > () enclosed between the graphs of

9 5
y=— and y=10—x".

Find the volume of the solid of revolution obtained by rotating this region R about the line x = —1
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7. (10 points) Compute the arc length of the curve y = ¢* over the interval [0, 1].
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8. (10 points) A bucket of mass 4 kg is initially filled with water of mass 30 kg.

The bucket and water are lifted from the bottom of a well 10 meters deep up to the top of the well at
a constant speed with a rope of mass 0.5 kg per meter.

The bucket leaks water at a constant rate and only 10 kg of water get to the top of the well. — (_0 ) 39)“5 00)’ o)
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9. (10 points) Find the solution of the differential equation that satisfies the given initial condition:

Yo (Va2 y0)=1

dx

For full credit, write your answer in explicit form, y = f(x).
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10. (10 points) A tank initially contains 90 liters of pure water.

A solution of salt in water that contains 0.2 kg of salt per liter enters the tank at a rate of 10 liters/min.
In addition, another solution of salt in water that contains 0.1 kg of salt per liter enters the tank at a
rate of 5 liters/min.

The solution is kept thoroughly mixed in the tank, and it drains from the tank at a rate of 15 liters/min.

How much salt will there be in the tank after f minutes?
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