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1. (14 total points) Evaluate the following integrals. Show your work.
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2. (14 total points) Evaluate the following integrals. Show your work
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3. (10 total points) Consider the graph of the function f given below consisting of several line segments.
Notice that the grid lines are in multiples of 5.
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Use the graph to answer the questions below.
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(c) (2 points) If g(x) = / f()dt, at what value of x is g(x) maximum?
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(d) (3 points) If g(x / f(t)dt, then find g"(7).
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4. (10 points) Let g(x) =x* and h(x) = 2x%. Assume f(x) = ax?, for some constant 0 < a < 1.

A vertical line is drawn at some positive number x =  and a horizontal line is drawn through the point
where x = 7 intersects g(x) (as shown). Let A and B be the regions as shown.

If the areas of A and B are the same for all positive values of 7, what is the value of a?
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5. (10 points) The tank shown below is full of water. Find the work (in ft-Ib) required to pump the water
out of the spout which is at the top of the tank. Use the fact that water weighs 62.5 1b/ft>
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6. (10 total points) Consider the region X, bounded by the line x = 1, the x axis between 1 and 2, and

QP

the curve y = = .

(a) (5 points) Does R have finite area? Justify your answer by computing an improper integral.
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ANSWER: Area is (write "infinite” or computed value)

(b) (5 points) The solid you obtain by rotating the region & around the line x = 1 has finite volume.
Compute it.
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7. (10 points) Find the y-coordinate  of the centroid of the shaded region below.

The boundary of the region consists of: the y-axis from 0 to 1, the line y=1fromx=0tox=1, the

curve y = sinx from x = 12‘— to x = 7, and the x axis from 0 to 7.
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8. (10 points) Find the solution of the differential equation that satisfies the given initial condition:

dy cosx
dx 2y

y(m) = —4
For full credit, write your answer in explicit form, y = £(x).
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9. (12 total points) A tank initially contains 1,000 L of saltwater, with 100 kg of dissolved salt in it.
Saltwater containing 0.5 kg/L of dissolved salt comes into the tank at a rate of 4 L/sec.
The solution is kept thoroughly mixed and drains from the tank at the same rate of 4 L/sec.

Let y = y(r) be the amount of salt (in kg) in the tank after 7 seconds.
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