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(28) 1. Compute the derivative of the following fum:twns Do nﬁt simplify.
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(10) 2. Calculate the following, limits,
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(16) 3. Suppose that the graph of y = f{x) is as given below. Use the graph to find
the following limits. If a limit does not exist, write “DNE”,
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**There is a vertical asymptote at x = -1,

@ Jm 0= ()15 © tm= ~05
(b) tim f(x)= b)\/\? (d) Isfcontinuous atx =-1? ND
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“r;,)m 4, Find the equation of the tangent line to the graph of the function
f(x) = ﬁ; at the point (2,3). State your answer in slope-intercept form,
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(12) 5. Ultra Mobile has costs that are given by
C(x) = 2000 + 90x + 0.2x*
and price given by
p(x)=210-03x

where x is the number of SIM cards produced. What is the number of SIM
cards that Ultra Mobile must produce and sell in order to maximize profit?
(Recall that the revenue is R(x)=px.). You must prove this using a derivative
test. '
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(20) 6. Given the function f(x) = x% — 3x? — 9x + 5. Use calculus to find:

a) the critical value(s)

F'2 3 uya=0
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b) Find where £x)is increasing and decreasing, Use interval notation
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¢) Determine the relative extrema. Classify as max or min. Use (x,y) form.
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d) Find where {(x) is concave up and concave down. Use interval notation. aq; __;1?, PARY -
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e) Find inflection points in (x,y) form.
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{2 |)M 7. Compute the following integrals.
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(16) 8. Given the two fun}ém: /7

f(x) = x?~3xand g(x) = x

(a) Find the ordered pairs where fand g intersect,
Y -3y = X
XUy = ©
*(x-\) =
M= 0 Y




(12) 9. According to the U.S, Conisus Bureau, the population of the United States can
be approximated by

P(1) = 2823701
where P is in millions and { is the number of years since 2000,
I‘ind the average value of the pepulation from 2007 to 2006 (le.fromi=2twi=
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(15) @8 10. Let o= Ky gyt +x}}
f(x,y) = -2y - 4x“+ m Find:
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(12) 12.  Let

flxy) =2 ~3xy +y°,
The critical points of flx, y) are (0, 0), (1, 1). Identify each critical point as a
relative minimum, a relative maximum, or a saddle point, showing work using
the D-test.
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(H)@) 13. Suppose x TV's are produced at one factory, and y TV's are produced at a
second factory.

Use the method of Lagrange multipliers to find the minimum value of the
company’s cost function
C(x,y) = 6x* + 12y°

subject to the constraint that 90 TV's are produced total, i.e. x +y=90.
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