. (12 pts) Use derivatives and anti-derivatives to compute the following:

In(12 3
(a) Let f(z) = % Find the slope of the tangent line to f(z) at z = 0.

(Give your answer accurate to 3 digits after the decimal).

(4x+2 153 W“ = Inflex+d) . 4
Fx)= —

2
("}fx-l-'ﬂ
' 2 - 13—1---\'\‘3')‘4: w'z"‘“(Z)xO.qol
(= = .

(- 2l ~ 0.9

(b) Let TC(z) = 50 + 12z%*/* dollars where z is in items. Find the marginal cost at z = 2
items. (Round your answer to the nearest cent).

‘ ' */ X/L
TC'(x) = |2><'l'—7i,e “r2txe

Te'ln =48 3 e +u8e
- e +tte =Hle = 195,34

_ Fle x~ 195.32 )

+ T dzx. Put a box around your ﬁnal answer.
x

(c) Find the general anti-derivative: f

1
(d) Evaluate / z*(8z — 3) + 4e*" dz. Put a box around your final answer.
0

. v 3 X
S 8;( — 3 X +""e_ be{ Zp —K tZe |,
= (2 —\+2e,) (0 -0 +1)
= \42e -1

_ L U= 12378 |




2. (13 pts) You sell Things. The functions for marginal revenue and average cost (both in dol-

lars/item) are given by

30 -
MR(q) =502 and AC(Q)=—-+2+¢ =30¢ +2+q

where g is in thousands of items.
Keep enough digits to be accurate to the nearest Thing and nearest dollar.

a) Is Total Revenue concave up, concave down, or neither at g = 4 items?
?
(Show some work/calculations to justify your answer)

Tﬁf(qj\ = 50 -2_%
Tl = -= <

Circle One: CONCAVE UP orff CONCAVE DOV@ or NEITHER

(b) Find the one positive critical value for Average Cost and use either the 1st derivative number
line or the second derivative test to determine if it gives a local maximum, loca,l minimum,
or neither (clearly show your reasonll?lg) 26

c'le) = - = l=——-=)q,=30 |
A {?’ 30 -H _ ¢ Q= N30 ~ 5,437

NEGATIVE (EvEayitiene eLvoing )

po N A
|
Aes @ he'>o

\sj_" c)u.ﬁ\fa%v*b {\uf'-\\_)-(r- (:J\L.

On

PgC.“(q) = {0 {3 WIICH (S PaSive (Conscave ue)
The critical point ¢ = _S;m thousand Things gives a

(CIRLCE ONE):[LOCAL MINjor LOCAL MAX or NEITHER

) Find the maximum profit. R -
! T‘Cu(qjiw"_;,ﬁo“ﬁ—:z_q‘-t-q‘ -=9 Y‘\C(q)\ 7_—)— L%K ﬂ: Hrl—(c-(\:_fei—-ct[ *

Se-1q =22y D 48=%¢ 3 A=IL

M=me =
Pl12) = trly — Tell2)

== (So (Y - (1 F) — (3o 42y i)
— Y56 — 19§ — 258

T r—

l_lg;%_ thousand dollars




3. (12 pts) The amount of water in two vats is changing. The amount of water (in gallons) in Vat A
and in Vat B are given by A(¢) and B(t) respectively, where ¢ is in hours. You are told that the
vats start with the same amount of water and that

Vat A RATE of change: = A'(f) = —3t* + 18t — 15 gallons/hour
Vat B AMOUNT:  B(t) = —#% + 8t + 30 gallons

(a) Find the formula for A(t) without any undetermined constants.
(Hint: the problem told you A(0) = B(0)).

AlD=— £2+9q1 1St tC
Aoy = B(o)=Bs = =30

[,:(t)/:—%z”r%?'-l&‘)c +30 1

(b) Find all times at which A(t) has a point of inflection.

Rlel=-stmxi8t 2ts oy N
ARy = -6t 18 =0 prvo 3 p<o
| 17

el 3 e\

(c) What is the highest amount in Vat A during the interval from ¢t = 0 to £ = 7 hours?

? T
HIN = — 34" e =0 = -3 (-t t) =0
P\[%\’ 3t Hipt S — 3 (&-D{E-8)=0

Alo) = 30 E=), £=%
Al = -1 xa-1s +3¢ = 23 :

A(S) 2 -S4+ () ISEFIE= 55 TN
A= - 3 e (a)-IsIB 3o =273 [ 55 gaﬂong

(d) What is the highest rate of change in Vat B on the interval t = 0 to t = 77 (i.e. level is
rising most rapidly) SANT MAX TS oy =0 T 4=}

R=-2t+d <
7

V“i Lo neven (Mo Caimich. #T3)

must™ BEAT ENpPOIMD

B{s) = D ’/K/JN
BJ(?J;'H* 6=-0 L/; % gallons/hog




4. (13 pts) The graph below shows marginal revenue and marginal cost (in dollars per item) for
producing and selling £ hundred items.

SRR e B %91)/74
18 = —1 i .3— ]
o 2-3 .4 5 6 TNR/Y/D d
4 x hundmdﬁltem& - 4/ ~b

You are also told that Fixed Costs are F'C = $1050 (10.5 hundred dollars). Use the picture to
estimate the answers to the questions below as accurately as possible.

(a) For the 3 quick questions below, fill in the blanks:

i. Total Revenue is maximized at z = q hundred items
ii. Profit is maximized at z = L,' hundred items
iii. Marginal Revenue is maximized at z = o hundred items

(b) Estimate the following from the graph:

i. TlOMR dr = ‘ (3}[ (o\ - \'\Unclr\egk Avo“,ad

-0 _—
i TR'(3) = MR'(3) :“ S\OF-L £ M at 27 = 3 —?»:El
—

A Line! (g1, (%9
Use 2z ers & 4er Sl
-0,
(¢) Estimate the maximum profit. — ,
‘ - P®=2w +2
Qmﬁ-ilh)(q’):_l'-f‘ = —log+4= RS

Iz |

[ Max Profit = l 3. 5— hundrm

(d) There are two quantities when profit is zero. Find them both. {(Hint: Think very carefully,
take your time, and remember that proﬁt starts at -10.5 hundred dollars)

prehr Fao~ 0 T | = \\5+ ‘4 Roxes = 0.5 howdrdh dolla
‘VSO P = f\O,S’_{—ta,S = O e AGhpns AT x=F

T ‘ and ¢ = l hundred items




