1. (12 points) Compute the derivatives. The correct answer with no supporting work receives
no points. You do not have to simplify your final answer. Put a box around your final answer.

(a) (4 points) Find ¢/ , if y = % - l’? + (3z%)? + 42z,
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(b) (4 points) Find ¢'(z), if g(z) = -'-'32_;_"2?;___“_”
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2. (13 points) b(t),
Two balloons, A and B, are moving ver-  late of
tically straight up and down. Attimet = ascent
0, the balloons are both at a height of 100 (feetfmin)
feet. The formulas for the rate of ascent ; t
are given by

a(t)=~t+3 and b{t) = —1*> + 8t —6,

where ¢ is in minutes and the rate of as-
cent is in feet/minute. The rate of ascent
graphs are given at right.
(a) (3 points) Give the rate of ascent of balloon B at ¢ = 6 minutes and determine if balloon
B is rising or falling in altitude at this time.
b(L)= - (6) +8(8-6= -36+48-06
ANSWER: rate of ascent = [C ) feet/minute

T

(clearly circle one) or FALLING
(b) (3 points) Find the time, between ¢t = 0 and ¢ = 10, when the altitude of balloon A is
ighest il

ald) = O alttnde fhewases Pue Ok 2
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£=3

ANSWER: t = i minutes

(c) (3 points) Which of the following best describes the motion of balloon B from ¢ = 0 to
t = 107 (clearly circle one and write your answer in the space provided.)
i. the altitude increases and then decreases
ii. the altitude decreases and then increases
iii. the altitude increases, then decreases, and then increases again
@ the altitude decreases, then increases, and then decreases again

ANSWER: EV— g

(d) 1;4 points) Find the time, in the first ), minutes, when the distance between the balloons
is largest. s Cﬁ?idcﬁ_ﬂqp.) '
o (£) = b4 %
e T T R Jo
t = A N4s
408

t*-at+9q=0
+ = "Losgl, 1.]459

ANSWER:t:Jm i r"tf,-}\ minutes
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3. (13 points) Consider the function H(z). You do not know the formula for H(z), but you do
know that the formula for the change in height of H(z) from z = pto z = p + r is given by

H(p+ 1) — H(p) = 6r* — Tpr + 2r.

(a) (3 points) Find a formula involving k for H(6 4 k) — H(6).
P=( H(6+k)~-H6Y= GK*-F-6-k +2-k
r= ¥ gl A% Rl A S

ANSWER: H(6+ k) — H(6) = f“k "’[OK\
(b) (3 points) If H(6) = T9find the value of H(8).

F‘fi H(8) = HI6) = 6(D)>uol = - 56
rell = H(8) - FT0 = —S6
H(g) = |Y

ANSWER: H(8) = w)ll-} |
(c) (3 points) Find the slope of the secant line to H(z) from z = 4 to = = 6.

HIE) - B(4) _— °°F
-

w(e) - W) = 6) *- F(N+2( = —28
H(@}-—Hflﬂ T, IL}
= ANSWER: slope = =4

H(z + h) — H(z)
h

H(x+W) = H(x) = GW=Fxh+2h

wr Lh-Fx + 2
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(d) (4 points) Find a formula for and use it to find a formula for H'(z).
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ANSWER: Hthl-HG) r\n ‘:}3{-?2. H'(z { + % 'f'?]
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4. (12 points) i‘

You own a business that sells Snor-
bots. The functions for total revenue
(T'R) and total cost (T'C) are given by  hundreds

of dollars

C(q)

TR: R(g)=-¢ + 14¢
TC: C(g) =% —4¢* +16¢+10

: q
where R(q) and C(g) are in hundreds ! : 9
of dollars and ¢ is in hundreds of | Tty
Snorbots. The graphs of these func- ! (hundreds of
tions are shown at right. ! snorbots)
(a) (2 points) Use the derivative rules to find formulas for M R and MC.
B ‘

ANSWER: MR =~ 24, 14\ and MC=] 9, =B g &»_E

(b) (3 points) Find all quantities at which the slope of the tangent line to the total revenue
graph is equal to 4.
- 2,:0 = =10
o= =
ANSWER: q = hundred Snorbots

(c) (3 points) Between g = 0 and ¢ = 10, find the largest mtervai when R'(g) is positive.
EVINTE CIRPOE | S i
= b N 2y = ran'fﬁ_‘,\} ‘“"Vhf""e&

AeAv, wabwad > "‘Zabﬁ{‘-f =0 = qF ':?*

= ———

ANSWER: from ¢= { _Q tog=___ w‘ j hundred Snorbots
(d) (4 points) Find the quantity where pmﬁt is maximum,
(Round the quantity to the nearest Snorbot.)
—~ 2944 = E,g%.ﬂ{.} . = ;
e 5.045%5 | 0,359
0 & 9 b % t+ 2- il
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