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Remember that no docurnents or calculators are allowed during the exam, Be as precise as possible in your workl
you must show all your work to deserve the full mark assigned to any question, Guessing the correct answers
won't earn you any credits. Do not cheat, otherwise I will be forced to give you a zero and report your act of
cheating to the University administration. Total:60 points. Good Luck!

1. [8] a)Find the local linea,r approximation for the function / defined bV /(") : cosz at r : rl3. b) Use it to
approximatc cos(59"). 
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2. [10] Evatuate each limit.

ln(2r\ +,rc
' r' '. m In(3r) tDe - )'i{.R"- /-1 Zttl'B rtr[,]< n.: ,J4(r*

e'-l-r o
't+ol- cos(2r) -A

U"{f, ^-7 (t*

^x"+ b
't{ "( i ,.ti'4* r-,\

€I-: i :
2 <r*(z*-)
e*-

(}
(3

11-, o q Ce4(2r-)

t
Lt

3. f8] Three quantities a, g and z all depend on time, and ale related by the equation z3 - 3ry : 12 . Il z is ilcreasing
attheconstantrateof2in/sandyisdecreasingattheconstantratcof3in/s,howfastiszchangingwhenz:3in
and y:2 in? Is z increasing or decreasing?
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4. [10, Bonus] Let f (r) : cos2 r - sin r. Find the absolute maximum and minimum values of / on the interva,l [0, 2r],
and state where they occur.
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5. [B] Decide whether the statement is true or false. No explanation needed. -

a)lt f'(tr):0, then / has arelative maximumor arelative*,r,*rln;;; :n Wrn ) p{cw ff"r=6*rt)3 a
b) If /"(-28) : 0, then the point (-28, /(-28)) is an inflection point of /. r^tsn ) f.aa fc-l -- &+zt) '

c) If / has a relative minimum at r:4, then /( ) < l@,L). f"-Qfo
d)If /'isdecreasingon[3,7] and//isdecrea,singonlT,l0l,then(7,/(7)) isaninflectionpointof f .FoJlg* ly "&/r-;l-''^
e)If //(3ur):0and f"(3n)>0,then/hasa,relativeminimum atr:3r. lTuea Ly.S.4--r/'r"r-Y,jtffi)gT-,
f) lf /'(5) doesnotexist,then.r-Sisacriricalpointof /. / by dJrrlrr^..-:kr* *{{-l,a-r{ p;f "-t 

''
g) If //(-8) < 0, then / is decreasing on the interval [-9,-7]. l-,!.Sa ) ft"ctz- ,Ft xl '- (.X * t )-
h) If /hasarelativeminimum atr:-t/l,thenr: *r/2isacriticalpoint ott. Til^e, Ly T1^nt|r- tr-Z-Z i- +€*f

a

/ defined bv f @) : n3 - 3r * 2. b) Flnd and classify all the critical points of / as points of local maximum, local
minimum or neither. c) Sketch the graph of /.
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