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NAME (print):

SIGNATURE:

8 DIGIT STUDENT #:

CIRCLE thename of your instructor below: Rudvalis Sect.1 MWF 9:05
Rudvalis Sect. 2 MWF 10:10, Kevrekidis Sect. 3 TuTh 1:00
DIRECTIONS:

* Thisisa 120 minuteexam. It consistsof 25 multiple choice questions. Your (percentage)
scoreon thisexam is 4 timesthe number of correct responses. Your responses must be
recorded on the green "bubble" sheetsusing a No. 2 pencil.

» Onyour green "bubble" sheet you must write your name at thetop left sidein the section
labeled NAME and your 8 digit student number in the section labeled IDENTIFICATION
NUMBER in themiddle of the bottom left using the spaceslabeled A through H. In
addition you must writein the SPECIAL CODE for thisexam (200504) in the section with
that label. You must also fill in the" bubbles® for each of the above and also " bubble" in
your section number (1, 2, 3 from above) in the column labeled GRADE or EDUC.

Do not writeor "bubble" in the sectionsfor SEX or BIRTH DATE. Your responsesto each
of the 25 questions must be made by filling in the appropriate bubble on your answer sheet.
The grading machinereads only the bubbles you havefilled out in GRADING your exam so
entering these bubbles correctly isvital to correctly recording your performance. All bubbles
must befilled in solidly using a #2 pencil.

* You areallowed to use any kind of calculator for thisexam. You areresponsiblefor having
aworking calculator and knowing how to useit and also for having at least one No. 2 pencil.
YOU MAY NOT SHARE A CALCULATOR WITH ANOTHER STUDENT DURING
THISEXAM. You may also useatwo-sided 8.5x 11 pageasareview sheet during the exam.
If you need more paper for work than is provided on theexam page, raise your hand and we
will supply you with scratch paper. You may not have anything else on your desk except
your STUDENT ID which may be checked when you hand in your exam.

« DO NOT LEAVE YOUR SEAT onceyou have started the exam until you areready to turn
it in. If you have a question or need extra paper raise your hand and we will cometo you.



*  When you have FINISHED, turn in thegreen " bubble" sheet AND this COVER PAGE of the
test booklet. Takethetest booklet with you and mark your answersin thetest booklet before
you turn in the exam so that you can figure out your score asthe correct answerswill be
put online after the exam. Gradeswill NOT be posted and do not call the department or
your instructor for gradesasno gradeswill be given over the phone. BEST OF LUCK!
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The DERIVATIVE of y =f(X) = 2+ 4) In X is

a) 2xInx

b) (x*+4) (Ux)

c) 2xInx + (x2+4)/x
d 2XInx + x2 + x/4
e 2x

The DERIVATIVE of y=f(x)= e/ (@ +6) is

a ex/x?

b) e* (2 +3x% +12)/ (X3 + 6)?

C) e (2x¢2 —=3x? +12)/ (x*+ 6)

d) 2e*/(3x%+6)

e e (2x -3x%2 +12)/ (x®+ 6)?
3

Thevalue of theintegral [ 3XI/(x¢2+2) dx isapproximately:
0

a) 0.853
b) 1.704
c) 2.557
d) 3.409
e) 4.263

A population function P(t) hasderivative P' (t) = In (t?+ 1) where t ismeasured in yearsand
P(t) ismeasured in millions of people. In particular, P(t) isincreasingfor all t > 0. Given all
thisinformation, thetotal (i.e. net) changein population between years t=0 and t=5 yearsis:

a) 3.258 millions/year
b) 3.258 millions
c) 9.037 millions
d) 9.037 millions/year
e) 0.711 millions



5. Findthearea of thefinite planeregion bounded by (i.e. between) thecurves 'y = f(x) = 9 - x?
and y = g(x) = x>- 9.

a) 18 b) 36 c) 72 d) 144 €) None of the aboveiscorrect.
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6. Giventhe MARGINAL Cost is C'(t) = 0502 + 29 + 2 in units $/item, find the change in cost
when production isincreased from q = 6 to g =7 items.

a 3289%
b) 362 $
c) 5589%
d) 840 $
e 1202 $

7. Suppose a bottle factory hasfixed cost 1000 $ and marginal cost C'(q) = 12g2. Using this
information computethe TOTAL cost of production when q = 10 bottlesare produced.

a 1000$%
b) 2000%
c) 3000%
d) 4000$
e) 5000%

8. Supposethevelocity of acar isgiven by v(t) = 20t(4-t) miles’hr. Find the TOTAL distance
traveled by thiscar betweentime t = 0 and t = 4. HINT: v(t) isnon-negativefor all t
between t = 0 and t = 4.

a) 0 miles
b) 213.33 miles/ hr
c) 213.33 miles
d) -213.33 miles/ hr
e) -213.33 miles



9. Consider thefunction y = f(x) whosegraph isgiven at theright:

20 Insert Panos graph here

Which of the numbersbelow BEST approximates [  f(x) dx :

a)
b)
c)
d)

15
45
60
85

e 100

10

10. Supposethegraph of y = f(x) isgiven at theright:
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11.

At which of the marked pointsisthederivative y = f'(X)
thesmallest (i.e. least)

a) B
€) Theanswer cannot be deter mined without knowing f(x).

a) 1.792

20 MAY 2004

b) 3.29

Replace Panos graph with
the onefrom #11 from
Fall 2002
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Given f(x) = In(3x) and g(x) = 2x¢ + 1, thevalueof g(f(2))
Is closest to:

d) 7421 e 9

12. Suppose a bacterial culture has continuous exponential growth with growth
rate k =0.2 wheretime t ismeasured in hours. If possible, deter mine how
long it will take for the number of bacteriato be 10 timestheinitial population.

13.

a) 7.7hours

€) Impossibletodetermine

b) 11.5hours

c) 22.6hours d) 30 hours

For thefunction y = f(x) = x® — (9/2) x2 + 6x + 1 defined ontheinterval 0 < x < 3

which of the following statementsis TRUE:

a) Theglobal minimumisat x=0 and y
b) Theglobal maximumisat x=1 and y

2.
3.5.

c¢) Theglobal minimumisat x=2 and y = 3.
d) Theglobal maximumisat x=3 and y = 5.5.



14.

15.

€e) Theglobal maximumisat x=3 and y = 5.

Thefunction C(t) = 4t e-2 hasa POINT OF INFLECTION when:

a t=1 byt=2 ¢ t=3 d C=0406 € C =011

Suppose you win thelottery and your winnings ar e paid out asfollows:

You receive 1,000,000 $ oneyear from today and an additional 1,000,000 $ two years
from today. Assumetheannual interest rateis 4% for investments COMPOUNDED
ANNUALLY duringthesetwo years. Given thisinformation and rounding off to the
nearest 1000 $, what isthe present value (i.e. current value) of these future payments?

a) 2000,000$  b) 1,923000$ ) 1,886000$ d) 1,849,000% € 1,805000%
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16.

17.

18.

Supposethe concentration C(t) of adrugisgivenby 30t e ® wheretime t ismeasured in
hoursand C ismeasured in pgrams(i.e. micrograms) / cc (i.e. cubic centimeter). At time
t = 4 hours C(t) is

a) increasing b) decreasing c) alocal minimum d) aglobal maximum
€) noneof the previous answersiscorrect.

Suppose money has been invested in an account where the annual interest rateis r and where
the value of your account is compounded continuoudly. If it takes 17 yearsfor the value of

your investment to double, then thevalue of r isclosest to:

a) .03 b) .035 c .04 d) .045 e .05

Thetotal cost C(q) for producing g unitsof acertain
product is given by the graph at theright. For this cost Insert graph from #13



function C(t), themarginal cost C' (30) at production Fall 2002 here.
level g =30 unitsisclosest to:

a) 25 $unit b) 45 $/unit c) 100 $/unit

d) 2200% e) 54,000%

19. For thetotal cost function C(t) in the graph above, the sope of thesecant line connecting the
pointsat g =20 and g =40 isclosest to which of the possibilities below:
HINT: Thesdope of the secant lineistheaveragerate of change of the function.

a) 20 $/unit b) 50 $/unit c) 150 $/unit d) 3000% e) 5000 %
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20. For thefunction y = f(x) = x*® thederivativeis:

213

a) (1/3)x b) (1/3) x¥3 c) (1/3)x d) x¥3Inx e x¥In (1/3)

21. Theequation of thetangent line y = g(x) tothegraph of y= x? at the point (8,2) is:

8 +(U12)(x - 2) = 8+(.0833)(x - 2)
2+@2In8)(x — 8 = 2+ (4.16)(x — 8)

a) y =9KX
b) y =9



0 vy =g = 2+(23)(x — 8) = 2+ (.6667)(x — 8)
d y =9 = 8+(23)(x — 2 = 8+ (.6667)(x — 2)
e Yy =g = 2+12(xx -8 = 2+(.0833)(x — 8)

22. [Thisproblem isa continuation of numbers 20 and 21 from above] Usethetangent line
y =g(x) found aboveto computethelocal [inear APPROXIMATION g(9) for f(9) = 95,
REMARK: Do not compute 9% by your calculator asthis problem requiresyou to find the
local linear approximation rather than the exact valueof 9¥3. Thisapproximation method
gives a value closest to:

a) 2.1333 b) 2.0833 c) 2.080 d) 2.0667 e 2

23. Suppose y = g(t) isan unspecified function which we know isincreasing on someinterval
(a, b) and wearealso given that the derivative g’ (t) isdecreasing on thisinterval.
Which of the following statementsis TRUE:

a) g(t) hasno pointsof inflection in theinterval (a,b).

b) g(t) hasat least onelocal maximum somewherein theinterval (a,b).
c) g(t) hasat least one local minimum somewherein theinterval (a,b).

d) g(t) hasat least one point of inflection somewherein theinterval (a,b).
€) All of the previous statements are false.
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24. A deer suddenly appearson aroad 300 feet ahead, and seems paralyzed by your headlights.
You hit the brakesimmediately, and your velocity decreases asin the table below until you
cometo a complete stop 6 seconds later.

t  (sec) 0 2 4 6
v(t)(ft'sscy 80 50 15 O



The following statements specify whether (Yes) or not (No) you hit the deer and then givean
explanation. You must determine which of the statementsbelow istrue:

a) Yes, because alower bound (i.e. underestimate) for your stopping distance is more than 300 ft.
b) No, because alower bound (i.e underestimate) for your stopping distanceislessthan 300 ft.

c) No, because an upper bound (i.e. overestimate) for your stopping distanceislessthan 300 ft.
d) Yes, because an upper bound (i.e. overestimate) for your stopping distanceis more than 300 ft.
e) Can't tell for sure because alower bound isbelow 300 ft and an upper bound is above 300 ft.

HINTS: (1) You will want to sketch an approximate graph of velocity versustime during the six
seconds and estimate the stopping distance (i.e. the area under thisgraph) in order to interpret
the possible responses above.

(2) Whether or not you hit the deer you can ignor e any deceleration of your vehicle that might
be caused by a possible impact with the deer.

25. Thegraph of thefunction y =f(x) on theinterval
[0, 100] appearsat theright. Furthermore, you Insert the graph from #22
are also given that the AREAS of theregions Fall 2002 Final here
labeled A, B and C respectively are 25, 50 and 10.
100

Given thisinformation, the value of [ f(x) dx is:
0

a 15
b) 25
c) 50
d 85
e) 500



