1. (10 pts)
(a) Find f'(z) if f(z) = In(a® + 1)e*.
Provuet ruce!
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2. (10 pts)

(a) Evaluate [% 3 7 Jzdx
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(b) A new financial company opens up and expects its monthly rate of income flow to be given

by 7(t) = 3000e®% dollars per month, where ¢ is months after it opened. Find the total
income in the first 3 years of operation.
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3. (11 pts) The demand function for a product is p = 50 — z? and the supply function is p = 2 + 2z,
where p is the price per unit, in dollars, and z in the number of units.

(a) Find the price and quantity that correspond to market equilibrium.
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(b) Find the consumer’s surplus.
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(c) Find the supplier’s surplus.
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4. (10 pts) Assume the height of a balloon is given by A(t) = t? — 4t + 30 where ¢ is in minutes and
height is in feet.
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h
L (4 g (h+h) 4367 = LA 44 +307
- - o
= e — ‘ h

(b) Find the average rate of ascent over the interval from ¢ = 2 to t = 5. (Give units)
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(c) Find the instantaneous rate of ascent at ¢ = 5. (Give units)
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5. (a) (7 pts) Let f(z) = 42° — 262 + 88z + 400. y= )
(A sketch of f(z) is given).
i. Find the longest interval over which f(x) 159 decreasing.
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ii. Find the x value(s) at which f(z) has a point of inflection.
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(b) (5 pts) Find the area of the shaded region between the given curves.
(Hint: First find where the functions intersect.)

VA
K’ux—ﬁv:l:: K'f‘?
xq‘ﬂg-‘-_ O
X(}{-—i = O

Dy (xR = % +3 Yol s g(x)=x2-4x+7
.. < S ) f 3
- g - X +5 52 CV e
e G A ¥
o IX 4+ ZX g

) v 2 g, \ 1 AN
= (==l 8\ " 2 [ &) - 0
( 3 4 ¥ 2 =)

= Ry |28 _ 5O . 33F _ 128 o~ 2 =

. - m— "+ —pr— 3 . . ’-—" _“{& - CA. »” 8_3‘,

- % [ 128

ANSWER: Area= |~ 20 954/




6. (12 pts)

Let A(t) and B(t) be the functions for ||

the altitude of two Balloons, A and B. 3\’A’(¢ B"(t)
The graphs of RATE OF ASCENT for \ [ |
each balloon are given, where the t-axis : s
is in minutes and the y-axis is in feet per
minute.
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(a) (3 pts) Find the a,ltltude of balloon A at time t =5 mmutes
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(b) (3 pts) Find the longest interval of time when both the altitude of Balloon A and the altitude
of Balloon B are nsmg (increasing).
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(c) (3 pts) Let D(t) = A(t) — B(t) be the vertical distance that Balloon A is above B. Fmd the
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(d) (3 pts) Find the time, ¢, when balloon B will be 80 feet hlgh
(Hint: It might help to ﬁrst know the helght, at t=12)
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. (12 pts) You sell Things. The total cost is given by

TC(z) = 3z + In(x + 1) + 10.
The marginal revenue is given by
MR(z) =20 — 2z.
In the formulas, z is in thousands of Things, T'C is in thousands of Fhings, and MR is in dollars
per Thing. Remember, as always, that TR(0) = 0.

In each problem below, your final answers should have enough digits to be accurate
to the nearest Thing, or nearest dollar.

(a) (4 pts) Find the maximum value, in thousands of dollars, of total revenue.
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(c) (4 pts) Recall that average cost is given by AC(g) = ——(ﬂ By makmg appropriate calcula-
tions with AC&) and its derivatives, determine if AC(q) is increasing, decreasing, or neither

at o= 1.
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8. (12 pts) The graph of a function y = f(t) is below.
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Using the graph above, we define a new function
™
A = t)dt
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(a) Compute the following:
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(d) Find the global maximum value of A(m).
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9. (11 pts) Your company produces and sells Seahawks gloves and Mariner hats. In a given month,
let 2 be in hundreds of gloves produced and sold and let y be in hundreds of hats produced and
sold. The profit for the month in hundreds of dollars is given by:

P(x,y) = 8v + 4wy — 52% — y* — 3 hundred dollars.

(a) Compute the partial derivatives of P.
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(b) Suppose you currently produce and sell 2 = 3 hundred gloves and y = 4 hundred gloves.

What would increase your profit more: Selling one more glove orfs;glling one more @
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(¢) You are told that the maximum of profit occurs at the critical point. Find the critical point
of profit and give the maximum profit value.
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