1. {10 points) Don’t do your work in your head, do it on the page (show me all intermediate
steps you use). You do NOT have to simplify your final answer. Put a box around your final

answer.

(@) Find /'(2) , if f(z) = (4° = 1)° - (“; ¥ vw): (P =07(F 3 +3)
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(c) The height of a balloon is given by: h(t) = : t;- n \1/_ where distance is in feet and time is

in seconds. Find the instantaneous speed of the balloon at £ = 1 second. (simplify your
numbers and include the units for your final answer).
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2. (6 pts) Assume f(z) = % + 5z - L‘k’ Tx + T >
(a) Find the second derivative f"(z).
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# (b) Solve to find all values’at which the slope of the tangent line to f(z) is 0.
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3. (10 pts) z;; |
Two balloons, A and B, start next to each 18
other at 500 feet and are moving verti- 14

cally straight up and down. Their rate 1o} A
of ascent graphs are shown, where t is -«
in minutes and the rate is in feet/minute. - : \
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Again, these are the graphs of the deriva- 2.
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tives of the height functions! Use the

graph to answer the following questions | : ‘ - ‘ AXD)
as accurately as possible. R A IR
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(a) For each part below, circle which quantity is bigger.
i. balloon A heightatt =0 or @llbori Ahelghtatt :D or They are equal.
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11L\l_:1alloon A helght att _:7'31‘2) or balloon B heightatt =12 or They are equal.

(b) Give all times when A(t), the height graph for balloon A, has a horizontal tangent.
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(c) Find the longest interval over which balloon A is falling and balloon B 1srlsmg -
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4. (11 pts) Let f(z) = 3z* — 5z + 1.
(a) Write out and expand and completely simplify the formula for

flz+h)— f(x)
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ANSWER: {th=f() _ j b x+3 L’?J
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{(b) Find the slope of the secant line to f(z) fromz = 2toz = 5.
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# () Find the equation for the tangent line to f(z) at z =2
Two wavs [ h>o = Ly 6x—S
al Ve Ehonteots =3 ’r {ﬂ-{j},,-;'ﬁ e~ §

HEIGHT = £(2) = 7@)" -S@+1 = |2~ 164 =3
Slope = + =00 -8 =lz-5=4

Y = T(x-2) +2 =FxHEI= -l
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5. (14 pts) You are in charge of marketing a new electronic gadget.
From analyzing the market, you find the demand curve is

p =53 — 2z,

where p is price (in dollars per item) and z is in hundred items.
From the manufacturer, the total cost function is given by

TC(z) = 60 + bx — 2z° + 2%,

where z is in hundred items and T'C/(z) is in hundred dollars. Keep final answers accurate to
two digits after the decimal (i.e. to the nearest item or nearest dollar).

(a) Find formulas for TR, MR and MC.
TRz)= SFx —2x "

MR(z)= ST —H %
MC@ = S —H % +2x "

(b) Find the largest interval on which total revenue is increasing. T~
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ANSWER: from z= O toz = 12.2% hundred items
(c) Find the quantity at which marginal cost is lowest. >
CF ey o~ D s ~Ytex = O
= V=066

ANSWER: z = G, G’ f:)' hundred items

(d) What selling price should you use to maximize profit? (Hint: First, find the quantity that
maximizes profit).
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ANSWER: selling price = dollars/item




