MAT1500-03/10 O2F Final Exam Print Name (Last, First) %

last &irst
Show all work, including mental steps, in a clearly organized way that speaks for itself. User proper
mathematical notation, identifying expressions by their proper symbols (introducing them if necessary),
and use arrows and equal signs when appropriate. BOX final short answers. [See long instructions on
reverse].
@ uy= (3x-2)*(2x-3)>. Fnd the (exact) values of x whichare crifical numbers
for $he gmp\ﬂ of U. ) .

(®» Find the (slope-interoept form of 'ﬁ‘e) equation of the tungent fine Yo the curve
X +{g =3 darthepant (4)0..

@ J The graph of £6x) = Ss;x has limiting value 1 and limihng Slepe O

as % approaches 6. Verifythis by synbo\\cal(y eva\uaHrg
o) lir 1) him f’(x) .
X )x‘-‘;: e ) v
Cg)“) Find the local and gldoal exireme values of the function f6)= x=I{X onthe

Infeval 04 x££ 4, {Remember‘ o give the ?/alues ef £, vnotjust the xvalues
and Wenkify them as local and gldoal Max and mins and Justify your claims., ']

b) For the same function evaluate the (inear approximation LOO ot x=4 and
use 't to approximate  £(3.9),
<) Based on the value of £7(4), is your opproximation tvo high ec two low? Explain,

@ QPX::?ﬁq‘-e untts, the speed of a wave of length L i deep water is v=JL+ 1",
Using the differential approximation , whatis the approximate percentuge change inV
when L=2 and L increases by (0% 7 Dees v Increase oc decrease ?

[éccq“ the percertage change (s the change of a quarﬂi\g divided by ts starting value
and then multiplied by (00, 1

" @ A balloon is rising ot a constunt rate of S5H/s. A girl is cycling along a
straight level road ata speed of 15 §t/s. When the girl passes undec the balloon
tis 45 § above her. How fast is the digtunce between the girl and the ballvon
increasing 3 seconds later ? [Be sure 4o make a diagram illustrahing the situation
at some time after the crossing point  and indicating yourchoice of variab\es.]

A poster is o have an areq ot 180in* with 4in marging on the bolve and si des
and a 2 h morgin on the top, Whar dimensions will gwe the lamgest prirfed area ¢
[Gwe q diagram showing gour choice of variades . Tdentify the dlowed \terval of value.rl of
£ i “the indeperdent varable You use . Corfim the local max you find withthe first denvative test)
© £(x) = arctan (3x) - arctan(x) a) Gera good ‘\'Edmdc.:gg window view of the graphof §
and check for asympiotes. Confirm your guess bgrzumencq\\y testing values, Report resulks.
B) Recalling thet &, arctanx = ﬁ—;,_ , evaluate , simplify and factur §/(x) ard find s 2605
exactly, ) Give the sign dnart number-ine for §7and skefth the stick figure gragh above it
d) The second denvative 1s  §"(x) = 4AX(=13-18X2 4+ Z7x4)  Using technology, findthe zeros
o{gu (o 4 dec.p\qcesifposslble) A+oxD 2 (14x2)2 4 then gve the sign chat for £
&) List the mordimates (i) of all criheal pomts of £ (1dentify as (el max/min/ nerther) and
of all povits of inflechion(to 4 dec.places ?oss':b\el b ‘ ot
§) Givea hard graph o £ peﬂedmg vinat you have found | \a\;e\mg al) ey ponts,

o 7 see reverse




Math Exam Rules
READ THESE INSTRUCTIONS CAREFULLY

This test is not about just getting "the right answer", but also presenting and communicating well the
process which leads to the results requested in each part of every problem, as well as your understanding
of the course content and its vocabulary. [This is good practice for learning how to communicate
technical results to other people in a workplace environment.] No results here may be justified using
technology — a reasoned explanation supported by mathematical facts is always required and cannot be
substituted by a technology result (except for antiderivatives which cannot be obtained directly or by
using a u-substitution). However, you are encouraged to use MAPLE to check every result you derive
by hand. [For a take home exam, no collaboration is allowed but you may consult your textbook, your
notes and my handouts.] Come talk to me if you get stuck on any problem.

Show all work and answers, including indications of mental steps, on the lined paper provided. If you
copy over work, be sure you include everything. Put your name on each sheet and clearly label
continuations of problems from one sheet to another. Label and SEPARATE clearly each part of each
problem and BOX each short final response requested (and nothing else). Cross out abandoned work not
to be considered.

Use proper mathematical notation: "symbol" = "expression representing symbol"” ="..." | introducing
symbols if necessary. Don't misuse equal signs, and don't write down unidentified expressions, but do
link expressions which are equal with equal signs, while using arrows or colons to link expressions
which are not equal but are related by some step. Give EXACT ANSWERS, not decimal
approximations, unless the context warrants it, but first give the exact result in any case. Always
simplify results. Math is case sensitive: always be consistent with your upper and lower case letters
used as symbols.

When you have completed the exam, please read and sign the dr bob integrity pledge and attach it to
your answer sheets (staple take home test) as a cover page, first side face up:

-

"During this examination, all work has been my own. I give my word that I have not resorted to any
ethically questionable means of improving my grade or anyone else's on this examination and that I have
not discussed this exam with anyone other than my instructor, nor will I until after the exam period is
terminated."

Signature:

Date:

Word Problem Alternatives

T4 you get stuck | transiating word Pro‘olems T and /o 8B o wﬂrs?ondlhg " ath

grpa\cms for whatever reason, you can instead do one of the following “matty " Prbblems
reduced credit,

@ A pom’rrfmg dlong the cune Uitiy =3 OE pmHem 3 in a plane where the untty

are centimeters, If Y (s decreasing o 2Zom /fsec when X = 4, how fostis X

changing 7 (e ordec ?), .

Find two posdive integers suck that the sum of the first number and four tmes
second number i5 1000 andthe praduct Is as large as possilde.




