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1. (10 total points) Evaluate the following definite integrals. Simplify and box your answers.
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2. (10 points) Evaluate the following indefinite integrals.
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3. (10 points) Consider the infinite region in the first quadrant of the xy-plane, above the line y = 1, and
to the left of the curve

Rotate this region about the y-axis, and determine whether the volume of the resulting solid is finite
or infinite. If it is finite, find the volume. If it is infinite, explain why.
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4. (10 total points) The figure on the right shows a region
bounded to the left by the line x =1, to the right by x = 21,
on the top by the curve y = In(x? 4 1), and on the bottom
by the x-axis.

(a) (2 points) Set up an integral for the area A(r)
of this region. DO NOT EVALUATE the integral.

(b) (4 points) Compute A’(1)
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(c) (4 points) Set up an integral for the arc length L(t) of the top boundary of this region (that is, the
arc length of the curve y = In(x* + 1), ¢ < x < 2r). DO NOT EVALUATE the integral.
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5. (10 points) The curves:

y=x3 and y=4x

enclose two regions in the plane. Find the total area of these regions.

f [ntensedou [w\wg ’

( 3
| X’;'“X

| )((’844):0
= X;J’ x—.—.iz

Totd aua = [, Jax-3]olx
= fb(xz’“")”*" t foz(hx~x3)otx
- z fz(ax—xg) Ax

=2 (o421 )
= 2 [9"1]=




Math 125, Autumn 2016 Final Examination Page 6 of 10

6. (10 points) A wedge is cut out of a right cylinder of radius 2 by two planes. One plane is horizontal,
perpendicular to the axis of the cylinder. The other plane intersects the first at an angle of 30° along a
diameter of the cylinder.

Compute the volume of the wedge.
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7. (10 total points) A calculus student lifts a bag of sand, beginning at time ¢ = 0, at a constant rate of
0.20 meters per second, from the ground to a height of 2 meters above ground. The initial mass of
the sand in the bag is 10 kilograms (the mass of the bag is negligible) but sand drains from a hole in

1
the bottom of the bag at the variable rate of i kilograms per second. Recall that the gravitational
acceleration is g = 9.8 m/s°.

(a) (4 points) Find the mass m(t) of sand in the bag at time ¢ seconds.
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(b) (6 points) Set up an integral for the work done in lifting the sand. DO NOT EVALUATE the
integral. "
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8. (10 points) Find the solution of the differential equation below that satisfies the given initial condition.
Write your solution y as an explicit function of x, that is, your answer should be expressed in the form

y=f(x).
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9. (10 points) A tank contains 100 liters of fresh water. Water containing s grams of salt per liter enters
the tank at the rate of 10 liters/minute, and the well-mixed solution leaves at the same rate.

(a) (3 points) Let y(z) denote the amount of salt in the tank at time 7 minutes. Write down a
differential equation for y(7). (This equation will contain the constant s.)
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(b) (7 points) Suppose that after 20 minutes the concentration of salt in the tank is 3 grams/liter.
Compute s. Leave your answer in exact form.
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10. (10 total points) Consider the region bounded by x = 1, x =10,y = 3 and y e

(a) (8 points) Find the centroid (center of mass) of this region
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(b) (2 points) Does the centroid lie inside the region? Justify your answer
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