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2. (15 points)

Find the point on the parabola y = 22 /2 that is closest to the point (4,1).
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3. (30 points) Consider the region bounded in the first quadrant by y = 2 and y = 9z.
(a) Sketch the curves and shade the region described above.
(b) Write (but do NOT evaluate) an integral that is equal to the area of the region.

(c) Write (but do NOT evaluate) an integral using the shell method for the volume of the
solid obtained by revolving the region about the y-axis.

(d) Write (but do NOT evaluate) an integral using the washer method for the volume of the
solid obtained by revolving the region about the line z = 3.
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4. (20 points)

A cylindrical tank of height A = 10m, and radius » = 2m. The water is pumped out of a
hole at the top of the tank over time.

(a) Write (but do NOT evaluate) an integral that represents the work done to empty the
tank.

(b) Write (but do NOT evaluate) an integral that represents the work done to empty half
the tank.

Recall that the density of water is 1000 kgm™ and that the acceleration due to gravity is

9.8 ms~ 2.
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5. (15 points)

Recall from a previous question the region bounded in the first quadrant by y = z* and

Yy = 9.

Express the perimeter of the region as the sum of two integrals, one of which is against dz
and the other of which is against dy. Do NOT evaluate the integrals.
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6. (30 points)
Compute the following indefinite integrals:
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7. (30 points)
Compute the following definite integrals:

(a)

27
/ (sinx)?(cos z)* dw
0

1
/ arctan z dx
0
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8. (30 points)

(a) Is the following integral improper? In either case, compute the value of the integral.

/2 dx
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(b) Determine if the following integral converges or diverges.
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(¢) Determine if the following integral converges or diverges.
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