1. (i pts) For each of the following, vou do not need to simplify. . \\ ’/ \l //
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ANSWER: f/(x) = NN —er
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(b) Find the 1st and 2nd derivatives of g(x) = In(2® + 4). \/ E‘Z‘gz dN lz Lf _ﬁ g
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ANSWER: ¢/(x) = ** L’
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(c) Find%ﬂnd%if::%+5.1‘;,'4—«3y+ln(.r). = L{'x‘lj l_,_ Si(jq— ej -+JV|/X) \"gﬂ -_j\.’z,’
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ANSWERS: - = l} y %= J s
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2. (8 pts) |
(a) Find the equation for the tangent line to f(x) = 5e® + Zr +4 at 2 = 0. -
Reminder: Your answer will be a line, i.e. y = mr + b So you need to find the slope and the \l‘ - W 14 n_/¢
y-intercept of this line. B {ZS l Q‘J K . \S_ — 2.

=
L) = 5e** 415X e 4 Llx+4) -2

floy =0+ =2
flo=5+0+ 352

ANSWER: y= 25X + 2

. glr+h)—glx 6
(b) Find g'(x) if M “I+h

Le — ") = b

—dz +2%h

' ANSWER: ¢/(2) = X —q)C “

(c) Evaluate the integrals:

25
i /(2;--3‘ + %) dr
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Sze‘s"ﬂ— 5 % dx
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¢ 185" +2xdx = I8¢,
=€) +q) = (~18 +1) oy
= —6+q - (-1 =-C+T417
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3. (18 points)
(a) The formulas for two functions are:
. 4 . ’
flz)=2"—8r+12 and g(z)= §1f" — 262 + 88z + 600.

i. Find the global maximum and global minimum values of g(z) over the interval z = 0 to z = 8.
\ - .2 - _
‘3@ = =520+ 8% = 4(¥-13x 4 23)7 “l(va‘(w\\):o
@ 2,

0) = 00
g[iz\ :bﬁ-bq’

b(_gj:. 2302 .LF

ANSWERS: MIN VALUE = 3 2. (D—:l’ MAX VALUE = &%a : (0/')/

ii. Find the longest interval on which f(z) is decreasing and g() is decreasing.

-F'(x)’-Zx—g:OC'-’ET‘f ﬁ’%\,_ /|§—"
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ANSWER: z = 2 tox = 4

(b) The function h(x) = 12In(z) — 22 + 6 has one critical number, find it and identify whether it
corresponds to a local max, a local min, or a horizontal point of inflection.
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ANSWER: z = é
Clircle one: Local Min Horizontal Point of Inflection
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b
ﬁ p (price)

p="h(x)

4. (18 points)
Your demand curve for selling = Items is given by

p=hir) =108 — 22,

where quantity, x, is measured in Items and price, p, is mea-
sured in dollars. The graph of the demand curve is given
at right. The demand curve is positive and decreasing from (10.39,0)
=0 tox = [B5.39.

1(qu|m|ily|_

(a) (@gemnrts) Give the formula for the Total Revenue and Marginal Revenue.
3

4 ANSWER: TR(x) = 108 X = X
2z

MR(z) = 0§ -3 x

(b) @pumte?) Find the quantity and price that corresponds to the largest possible value of total revenue

over the interval = = 0 to & = 10.
0 s - —
6 3xm0 ® =G 2 et

TR =(08(0 - (¢) = 432 S MAX

Tmé) = .
2l =lovlin- e = B

P:\r\lw - IOB-'U")I = L

ANSWER: quantity = L Items
price = _ 32 Jollars

(e) W If you are given that the market equilibrium occurs when the quantity is Bitems dollars, find
the consumer’s surplus. (Recall: CS = [ h(x) dz — praq)

X=3 S p=165-3° =99

3
go |05 - XZdX — 13

1 _ L
3 ) \09{ 33" -3(3) '-chq‘
|09)("‘I"ix1l° — 2% — 18

ANSWER: consumer’s surplus = 4|_8)_ dollars



5. (1 pts) The graph of a function y = f(t) is below.
y | | |
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A(m) :/u"' 7ty dt
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Using the graph above, we define a new function

(a) Compute the following:

o A(6) = -”6) =72

o A6 & -F'/L) = slo';-c SE -

=,
- R

ANSWER: A"(6) = =~
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(b) Computc the value of / fdt —= —n _ ~
. LYot bzz-p +12

wl “W"——lum a5

ARERe - ANSWER: /  feydt =
8

(c) Find all values of m hetween 0 and 20 at which A(m) has a local minimum.

N oGy From - To T

ANSWER: m = \5—

(d) Find the global maximuyy value of A(m). $ron mz2 o nz=|(),
ocues M=

—
\j k\}\, e= ANSWER: ‘Max output from A(m)" = &
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ANSWER: A'(6) = 1—
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6. (3 pts) Your company produces and sells gloves and hats. In a given month, let z 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(z,y) =8z + 4zy — 52% — y* — 4 hundred dollars.
(a) Compute the partial derivatives of P. |,\
PR - .. Ty ~10x

Py(z,y) = J'_zly_
P(3.0001.4) — P(3,4)

0.0001 VE)ZSlGrf K
P2y) =8 +4(3)-10 (3) =8 #6 -30 2 (3,2) 03
ANSWER:E%;(‘,{,;—”Mz;(L - \(o -0

(c¢) Consider the one variable function when we substitute x = 1, that is, consider f(y) = P(1,y). Find
the maximum and minimum value of this one variable function on the interval y =0 to y = 3.

{/3):87“(9—5—51-‘4—- L4y -y”
4’/5\:4—23 st =YL |

Fle = s

=2\ +94=3%
£ 2) .

He ANSWER: Max output value = ____—
f(3)=-142-9=2 _)
Min output value =

(d) 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.

Y T > 6ot =
@H‘X_zj =i Y _o LO
8 +4(2x) -16xX =0 -
R <
%+8X’|Ox (‘7{/8_)

Critical point: (z,y) =

(b) Use a partial derivative to approximate the value of

P [ L)j 6,) :SL F /G . 5 _S{ 'Ul_( ?I %\l&ximum profit = L hundred dollars
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