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Problem 1
Let f(x) = ze™%, defined for all z € R.

(a) (3 points)
Find the interval(s) on which f(z) is increasing and the interval(s) on which

f(z) is decreasing,.
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(b) (4 points)
Find the critical points of f(z). Classify each of these critical points as a local

minimum, local maximum or neither.
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(¢) (3 points)

Find the interval(s) on which f(z) is concave up and the intervals on which

f(z) is concave down. . -
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(d) (3 points)
Find the inflection points of f(z).
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(e) (3 points)
Find the horizontal asymptotes of f(z).
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#:f'" (f) (4 points)
| Sketch the graph of f(z) based on your work in parts (a)-(e).
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Problem 2 (15 points)
Find the point on the curve y = \/z closest to the point (2,0).
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Problem 3

(a) (6 points)

5
Evaluate / vz — 1dz.
2

(b) (6 points)
Evaluate / —da:
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(c) (6 points)

Calculate /_ i%dz
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Problem 4 (15 points)

Find the area between the curves y = 2® — z and y = 3z.
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Problem 5 (15 points)
Find the volume of the solid obtained when the region between the graphs of y = z?

x =0,z =2 and y = 0 is rotated about the z-axis.




Problem 6

Determine whether each of the two improper integrals below are convergent or di-

vergent, fully justifying your answer.
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