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1. ( 12 points) Below is the graph of the derivative of f ( x). Answer the following questions 
about f(x). 

The graph of the derivative off 

JO 

2l 

20 

-l 

(a) In which interval(s) is the function f decreasing? Give your answer(s) in the form 

a f", ~ bd e_ tr l!J Sfr1~ W l.u rl .( < 0 : 2. 4 ·?. < X. < 2.7 S 

(b) In which interval(s) is the graph of the function f concave down? Give your answer(s) 

in the form a < x < b. f I \ 1) (.:X ~ ~ 

tIS LOt' (C(Ve._'JVWV\ wt.u~ t'' -<0 Of '!J \q(.X<~b 

(c) List all values of x for which f(x) is a relative maximum. 

\JJW V\ f I t nun Cf s ~1'9 Vl X '::. 1lt' t 
hJm -t . )o -

(d) List all x-values where the graph of f(x) has an ·inflection point. 

w\u Y\ f" d-1cm~ S -jY\ of X=~ 1 , "h 
w\..uV\ f 1 c~ow;ls. clxrethoVl 

(e) Estimate the average rate of chang~ off from x = 3 to x = 8 . 

. f(f)-tl~) ~ t l t'fl:)clt~t·'ii 5 - q,s-
g-~ 3 

(f) List the following three quantities from the smallest to the largest: f(19), f(23), f(27.5). 
Give your answer in the form f(a) < f(b). < f(c). 

tl\~l < ~{1.1.s-) < tl~?>) 

r 
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2. (11 points) Below are the graphs of - 25 
and fi d th Y - --- and y - 0 3 2 . n e shaded area. Sim lif x + 5 - - · x + x + 5. Label the tw 
usmg youc calculato,. P Y youc answec and give it in exoet fmm o gmphs . Do not approximate 

'l6 1.. ---:.. -O·~X -t1..+5 
1.+5 
'!..~-=- L-o.>x.'l.t'X.-tS~(x ?) 
l5 ~ -o.?>t'>- I.~ :tl-tX,_+0:x+6l't~S 

D I~ X"')~ 0 I '5 'X, 1-- \ 0 X ~ 0 

l (),,X 'I..+ 0 ,C,X. -ID) X. :o 0 
'X_ :; 0 0 R. ')(_ :. - 0 ' !) :t J 0 J I) -!LiQ I ~) ~ -\ 0) 

od, 
::-OS ±~.5- 5 

s . o.b- - S 

A 'rfiJ.: ( -o.~::t t.t x, 5 - ll h :: -o.\ t~ + o .sx \ S x- 2.~ .t,dx.,~) \ 
\ . Xt5 D 

0 
~ -1~.5 + \~.~ t15-~5/.&IIO-~~) 
-- 'l5 -15 .tn ~ . 
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3. (14 points) Differentiate the following functions. You do not have to simplify your answers. 

2x- 3y 
(c) Compute both fx and{y for f(x,y) = 

5 6 
+ ln(xy). 

x+ y 

~l5rtb j ')- 5{ ~:i-3~) + 
( 5.t t b j J:Z. ')(, 

-ot5Hb.q\- blh-~'dl 
[5t 1 b~) 1-

t_L 
} 
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4. (11 points) A bakery makes Apple and Cherry pies. The profit from producing and selling x 
Apple pies and y Cherry pies is given by the joint profit function 

P(x, y) = - 2.5x2 + 3xy- y2
- 4x + 7y- 13, 

where P(x, y) is in dollars. 

(a) This function is maximized at its critical point. What is the maximum profit 

) 
) 

----

(b) The bakery has an order for 23 pies for Pi-Day. They have to make 10 Apple and 12 
Cherry pies, but they are free to pick the type of the 23rd. Should they make an Apple 

pie m a Cheny pie? ~c partial deriv~ves t~ expl~~your chM~luVI OW )11C)\-(. hn\.t 
p :t ( 1 o " :tl =- 5 0 t ~ b 4 p 1 e. ~ u-eMeh ~ wh\.) . 
\) l \0 I 1~\ .,. ':lO -?.l.jtl::. \2, 
r~ ·e. ~wV\\--s · 

l'flttlu\'1~ o\'lt... !M~ t\JJ. ~ 'Y' 

r 



r 

5. (10 points) Th d . 5 
fun t. . e emand function for . c Ion lS p = 4x2 + 80x a certam product is -+ 20. p - 788- 4x2 and th 

(a) Find the equilibdum point. e supply 
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l % ~ - 4 't?.. -:_ ~ 1 ~ 1 ~0 " ~ 0 
0 ~ ~ ~ \..-+ %0:X:.- 7bt 

0-: 't \. -t \0~- q b 

X -:. - \ 0 ± f I 0 0 - L1 ( -Cf b 5 -
~-\O±lL:.b 

~ 

L -1-W. o\-Wv 'ic&u.t. -\b'-0) 

(b) Find the producer's 1 surp us. ~ 

) 41 \~ ro ;)£ t :t 0 d X. 

0 " ~· ?J~b 4 Ld +~ox"+ 2oz.) 6 0 

"~%bLt - ~~ _ llj40- 1~0 

: ~0\ 6 
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6. (14 points) The following are graphs showing the statistics for a 900 day interval for the port 
of Constantinapolis starting at the beginning of 1451. The number of ships coming in per 
day is given by j(t) = 0.185t3 - 3t2 + 16.75t + 38. The number of ships leaving the port is 
given by g(t) = - 0.7t2 + 11.3t + 31. Initially there were 35 ships at the port. Be careful 
with units. 

Port of Constantino polis 
100 --.---,-----,---

90 -- -+---'----+---+-- I ~ I ~· --···-· ___ ,_ 
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hundreds or days 

(a) Use the graph to estimate the number of ships which have come into the port in the 
first 100 days. Show on the graph what you computed. Give units with your answer. } 

f\ u (~\ ~ q b • \ ': Li ~ .5 h\AV\d\~0 SYl\f>S or 4550 s 1iPS 
;l 

(b) Compute the average number of ships leaving the port per day during the first 200 days 
using the equations given. Round your answer to the nearest ship. 

1- ( o~t 1 5.65tt.-t3\t 
\ \ - o;i-t"~-t\\ .1t ~\ .. ~ - '_3 + 

!(- 0 ) 
0 

~ 4\ $~· f~ JJ <'1-
(c) Say in words what the quantity 12 

(f(t)- g(t)) dt represents. Do not compute it. 

1' v.W- w ?ort ~Wt dWJ luo '('( ~e 1 

\() ~~ ~oa. 
(d) Use the graifu to estimate when the number of ships at port reaches its maximum value. 

Use integration to find the total number of s-hips at port that day. Round your answer 
to the nearest ship. · 

f_7-S 
5 

) 
0 

0 I I(~-
4 IDS~ ~6 .55 hu~~){A ~\My) 

-: ~ b 55 s\M~s 
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7. (17 points) You produce and sell Chorks. The total revenue, in hundreds of dollars, for 
selling x-hundred Chorks is given by the function TR(x). You are not given the formula for 
TR(x) , but you know that, for any value of h, 

TR(x +h)- TR(x) = 4.95h- 0.1xh- 0.05h2 . 

(a) Compute the Marginal Revenue Af_R(x) a\nd
1
Athe Tota5l \~['enu~e _TR(x)j, a C.. O \X- _ Q ,OS V\ 

M Rl:t~: ~ L{ ,q) n-o. ln- o~o '' =- i'- ..,. --. ~ - · 
~~0 ~ -- 1~Cf 5-0.\ X... 
' ' 1.. 

\ R \ t\: 4 I~ s 1.- 0 I 0~ X. 
. 1 

(b) Your Marginal Cost is given by MC(x) = 3 +- and your fixed costs are $1000. 
x+1 

What is your Total Cost function TC(x) in hundreds of dollars where xis in hundreds 
of Chorks? Be careful with the units. 

-l c_ lx. \ ~ j x_ -t ~V\ l X -t t \ tt 
\ 0-:. -rtlo\~ 0-\~\-tC=C... 

TC(x. \::: 3x+-&(Ytt\ t-\0 

(c) Find all positive values of x at which the graphs of T R and TC have parallel tangent 
lines. Do these value(s) of x give a local minimum or local maximum for the Profit 
function? Explain. 
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8. (11 points) 

J Vi+ 5t3 
(a) Evaluate t -ln(e4t) dt. 

(b) A new financial company opens up and expects its monthly rate of income flow to be 
given by r(t) = 12000e0·

02
t dollars per month, where t is months after it opened. Find 

the total income in the first 3 years of operation. Round your answer to the nearest 

dollar. ') L . \36 
u'U O.()~t 

lo\ u1- :=. \ \AQOO e. t).O~ H = \ ~ ~~~ e D 

\ Y\toWJ.. ) ) 
0 . - 6 D 0 I 0 0 0 ( t. .l 1._ \ 
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