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1. (14 points) Evaluate the following indefinite integrals. Show work and box your answers.
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2. (14 points) Evaluate the following integrals. Simplify but leave your answers in exact
4

answers i form.
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3. (10 points) Consider the area bounded by the curves:

y=x>—2x+2, x=0, x=1, and y = 0.

(a) Setup (do not evaluate) an integral equal to the volume swept out by rotating this area about the
y-axis.
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(b) Set up (do not evaluate) an integral equal to the volume swept out by roating t
horizontal line y = 2.
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4, (10 points) A particle moves along a line, with acceleration at ¢ seconds given by
1
2Vt

where the acceleration is measured in m/sec®. The particle has velocity v(0)
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seconds. Find the total distance traveled by the particle during the time interval 0 < ¢ < 9 seconds
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O ]
5. (10 points) Determine whether the integral / - -5 dx is convergent or divergent.
Jo (x4
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If it converges, evaluate it.
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6. The portion of the graph of

(1/4)
X= (arcsm (4)) between y = 0 and y = 4 meters

is rotated around the y-axis to form a container with depth of 4 meters, as shown. The container is
filled with water. The density of water is 1000 kg/m?® and the gravitational acceleration is 9.8 m/sec

(a) (8 points) Find an integral that gives the work required to pump all the water out over the side
Do not attempt to evaluate the integral — just set it up.
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(b) (4 points) Estimate the value of the integral from part (a) using Simpson’s Rule with n = 4
subintervals. Show work and round your answer to the nearest Joule
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7. (10 points) A hot cube of metal is removed from an oven and left to stand in a cold room. The cube
is losing heat in such a way that the rate of change of its temperature is proportional to the difference
between the temperature of the metal and the temperature of the room.

Suppose that the room has a constant temperature of 47° F. Initially the cube’s temperature is 443° F.
Ten minutes after being removed from the oven, the cube’s temperature is 380° F.

What will the cube’s temperature be 20 minutes after being removed from the oven? Round your
answer to two decimal digits.
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8. (10 points) Consider the region in the first quadrant bounded by:

y = xk, x=1, and the x-axis,

where k > 0 is some fixed positive number.

If the center of mass of this region lies on the line y = (.26, what is the value of k?
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9. (10 points) Find the solution to the differential equation

dy Inx

dx  xy

that satisfies the initial condition y(1) = 2. Give your solution in explicit form, y = f(x).
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