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Please show your work in all questions.

1. (12 points) Find the maximum area of a rectangle
in the first quadrant with two sides along the axes and
the fourth vertex on the line x 4+ 2y = 4.
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2. (545+5=15 points) (a) If y = 2" Inz, find 3"
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(c) Suppose that #* + zy® + £*y +%° = 10. Find ¢ in terms of z and y.
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3. (4+4+4-+4=16 points) Evaluate the following limits:
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4. (5+5+5+5+5+5=30 points) Evaluate the following integrals (or write “divergent”):
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6. (i+1+2+3+2+2+3::14 points) This question first gives some preliminary information, then
asks you to sketch a graph.
Recall that the graph of the Gaussian function f{z) = e~ has the following shape:
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The Gaussian function is very important for several applications, especially in probability theory
and statistics. The total area under f{z) can be calculated {with methods from the course MAT
120), and one finds: fm e dr = /. o

This question asks youﬁ To skeich the graph of thf function

F(m)zfo e dt.

Note that one has the following interpretation for #'(z) in terms of areas:

Flz)= Areafor z > 0 F(z) == —Areafor z < 0

(/ >, () Find the domain of Flz).
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(b} Find the intercepts. _ , 9
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{¢) Determine the symmetries of the fuaction.

4 R
o~ o
— & i’.g# _—
= du=-
Py
i
[T gaph 13



(d) Find all asymptotes. _Li' et {}W&" k@?"? Zom Tgﬂg iz f’f L
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(e) Find the intervals of increase / decrease, and find the critical points.
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[f) D1scuss the concavity and find the inflection points.
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(g) Sketch the graph of y = F (m)
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