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1. (25 points) Evaluate each of the following limits. If a particular limit does not exist, write DNE.
Show work when the answer is not obvious. 9
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2. (30 points) Find the indicated derivative for each of the following functions. DO NOT
SIMPLIFY your answers.
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3. (30 points) Integrate the following expressions as indicated.
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4, (25 points) Suppose f(x) = x(x — 4)3. The first and second derivatives of f are:
Fle)=4(x—4*(x—1) and f"(x)=12(x - D(x —2).

Do not waste time verifying these derivatives. They are correct. Additionally, the graph of f does
not contain any horizontal nor vertical asymptotes, so do not attempt to find any.

a) Find ordered pairs for the x and y intercepts on the graph of f.
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c) Find ordered pairs for any local extrema.
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d) Find intervals where f is concave upward and where f is concave downward.
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e) Find ordered pairs for any inflection points.
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f) Use everything found in parts a) through e) to éketch the graph of £ below. Your graph should
be as accurate as possible.
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5. (15 points) At home games for the Binghamton Rumble Ponies, hot dogs are sold for $3
apiece. At that price, 600 hot dogs per game are typically sold. For each decrease in the price of
hot dogs by $0.50, it is determined that the number of hot dogs sold would increase by 200. The
cost of selling x hot dogs is given by the function C(x) = 0.5x + 300

a) Write an expression for p, the price per hot dog as a function of x, the quantity of hot dogs
sold. (<) e
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b) Determine P (x), the profit generated on hot dog sales as a function of the quantity sold. 0
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¢) What is the maximum possible profit the Rumble Ponies can make on the sale of hot dogs on
a given night?
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6. (16 points)

Based on past experience, a company has determined that its sales revenue R (in dollars) is
related to its advertising according to the formula R(x,y) = 6000x + y2 + 4xy, where x is the
amount spent on radio advertising and y is the amount spent on television advertising. If the

company plans to spend $30,000 on these two means of advertising, how much should it spend
on each method to maximize its sales revenue?
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7. (10 points) Given the equation x2—xy+y3=8:
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b) Find the equation of the tangent line to the curve at the point (0, 2). Any form of linear
equation is acceptable. o
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8. (15 points) Suppose the quantity q of a certain commodity changes depending on the price p,
in dollars, as given by the equation q = 50 — = where 0 < p < 150.

a) Find the elasticity of demand function, E(p).
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b) Find E(80). Write a sentence explaining the real-world meaning of your answer in terms of
the relationship between price and revenue when p = 80.
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c) Use E(p) to determine the maximum possible revenue.
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9. (18 points) The following problems deal with money growth. The parts are not related to one
another. You DO NOT NEED TO SIMPLIFY your answers.

a) An investor wants to have $20,000 at the end of 15 years, and is able to earn an annual
interest rate of 10%, where interest is compounded monthly. How much money will need to be
invested to guarantee this outcome?
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b) Suppose you have $1,000, and want to invest this?noney until it reaches $2,000. How long
wili it take to reach your goal if you invest in a 5% interest-bearing account, compounded
continuously?
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© ¢) Starting now, | plan to transfer money continuously into my Roth IRA at the constant rate of
$5,500 per year, the maximum amount allowed by the Internal Revenue Service. The account
grows at the annual rate of 9%, compounded continuously. Assuming | plan to retire in twenty
years, how much will be in the account when | retire?
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d) | decide to start an online business selling hats. | have determined that the rate at which
money will flow continuously into the account is given by the function f(£) = 2000 — 20t?, and
that the business will be viable for a period of 10 years. Income earned from the business can
be invested in a bank account earning 6% annual interest. Set up, but do not solve, an integral
that gives the fair-market value of this business (how much the business is worth right now).
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10. (16 points)

The value of a new stock has changed a lot since it came on the market nine months ago. The
function V (¢t) = -;-t3 - %tz + 18t + 15 gives the value (in doliars) of the stock ¢ months after it
first started. Answer the following questions. Put units of measure on all of your answers.

a) What is the current value of the stock?
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b) What was the average value of the stock over the nine-month interval? You don’t have to.
simplify this answer (it’s ugly). C‘\

- (7 P R & A
2T S il thC:L’Lf Gl
o
I ~07; y@t 5&1"\ _L[Q‘* ,79+‘? 7+5&

=z - .

c) At the five-month mark, was the stock’s value increasing or decreasing? Use calcuﬁlus to
justify your answer.
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d) At what time during its nine-month existence did the stock have its highest value? Use
calculus to justify your answer.
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Bob is riding his bicycle along a straight path. For 0 < t < 10, Bob’s velocity is modeled by
B(t) = t3 — 6t% + 300, where t is measured in minutes and B(t) is measured in meters per
minute.

a) Find the value of the definite integral: 10
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b) Write a sentence that describes the real-world meaning of your answer from part a). Use
appropriate units as part of your explanation.
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...can be best described as which of the following? Circle the one best answer.

(A) The average distance Bob traveled from time t = 2 minutes to t = 7 minutes.
(B) 1/5 of the total area Bob transversed over the period t = 2 to t = 7 minutes.
C) The amount of Bob’s total acceleration from ¢t = 2 to t = 7 minutes.

(D)Bob's average velocity over the 5-minute span fromt =2tot =7 mmutes
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d) Suppose Bob’s initial position (at time ¢ = 0) on the path was 20 meters to the right of a large
tree that people often use as a landmark. Find an expression for Bob’s position relative to the
tree at any time t, where 0 <t < 10.
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e) At what time t was Bob’s acceleration smaflest’? lee a full justification of your answer.
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20 points) The following questions involve area. Part a) and Part b) are unrelated.

-d‘n

a) Suppose f(x) = % and g(x) = 2x. Find the area of the region bounded by these curves.
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Consider the graph of f (not drawn to scale) below, defined on [1,8]. The circled numbers
between the graph of f and the x-axis. Find the value of

—..

o which j’f{)d{{" Ao,

'

ST T
. i = q ~o e t’ Qg - \
WX hage Ho P NW\‘C : Zj T ©
S D EOE s b S SR
B e Xr . ErE iy %\c~6\ =)
/ 2 | . z é .
/5| gx,ﬁ)@w:[x-—ﬁ) -2
>4 R 7 Jo




p——

;dev\/ l/\o\«! ﬁjm‘}t\ ﬁ(/ Pff(’m”‘h’tl/ “/44/\[- S Cowere A

and uced —ﬁhr@uj’wuj- ,/\/dwe§,'

= /1"'\ = : = : ’/j
7 oy j o o [ & 2
— =K = = 3
=gy e i R L e A
(Sl«kﬁi( q P c,rcLo/c‘X

= ¢ gnSThaa” = Ce " > Fe g 54
Y n? Xx= CconSTanT GEERTE v  e

= = ‘ = "
9 /X/ / 4 wa+ﬁ/ = ﬁtmxhqk Rt 4 o F4x+4,,

Eodl he abfle o 74\/\1 X- Gand J*lﬁ«%ﬁfcﬁ/a/r/ bt gt

A how o Pl FeTectial pfs o of Fwe cucves



