MAT1500-04/06 04F Test 3 Print Name (Last, First) |

Show all work, including mental steps, in a clearly organized way that speaks for itself. Use proper
mathematical notation, identifying expressions by their proper symbols (introducing them if necessary), and use
arrows and equal signs when appropriate. Always simplify expressions. BOX final short answers. LABEL
parts of problem. Keep answers exact (no decimal approximations, if possible). [See long instructions on
website. ]

Each calculation requiring the evaluation of a derivative on this test must be supported by a detailed "step-by-
step” derivation of the final simplified form of the derivative formula. [Every such derivation can (and should!)
be checked with technology.] No collaboration! Come see me if you are confused, but not at the last minute.

@ y=ln(arcsin( L)) .  Evaluate %% and %i(‘ x=y exactly, smplified as mucn
as possidle, x  ~% ,
©) y £— y= [S(e 0 4e )~2§. A telephone line hangs between two poles
|Zm apart 1h the shope of a catenary whose equalion is given, where
X and y are measured i meters, Find the S\o?e where it meets
b Pac fhe nght pole (x= 6), exactly and to 3 dedimal place accucacy.

(@) Findthe ports on the curve Y= 2X3 +3%2 -36x+71 (e, bﬂ’fhcﬁo"d""“*es (xi8))
a) Wrere the fangent line is hornzonkal b) where the tangent line is parallel to the
(re y=-24x, Make a com pletely lobeled rough sketth of the cunve and these

‘\"Q"genH\;;eg (prﬁgem\aly f‘fDrV\q ‘\'Cdm«o(oag window GPPYDPV]aleLLj ohosen).

@ $60O= X? (2> , be%tR . o) Fndthe ports (X,9) en the graphy
of this funchon, at which i assumes s absolute maximum and absolure Mintmum
on e gwen intenval, SRetch all of this information i a graph Yased on a techndugy

P‘d'\‘. LUSc'\'he Cﬂh Ca\ v\'/C"\o\F\' PrDCCdWC and Q\VE bo-\‘\q evack vqh,.eS as M‘hunq\ numLeCr
Pl and decimol q(apnm\mamon_s to 2 decimal ‘a\qce, accurmcy, )

(B a) Find an equation of the tangent tothe cuve Y= e” that passes thragh the
origin, (W ntt first write the equahon of the-angertline to the curve at-an arbitrary
point X=a , fhendelermme O by reauining that- (0,0) satisfy that equahor'a.]
Yourfinal result should loe exad( hodecimals ) and simplified 4o S(ge—mbrce‘ﬂ' fom.
b) Make o wmvbbly Labeled skethh i\lu.d'm‘\'\ng what yuu hav‘e‘ und,
<) Usetne linear qFme'\mu\-t'on to €% ot x=4 +o apprximate €7 (decimal resuH‘)_

® «) RAnd the eq/ua‘noh o the torgent line 'l-o#\e cuve X1+4xy+ 37- =3 at the
pownt @y). where does the fangent line intersect the x and Y ayes?
Ly Can you make & -\-e,dmo\:og-.j P\o\— which confims your work 7 TF o, sketth your
pldr \abdé\g the ey pomts.

@ y = sw(mx) L m»0 conslart. @) Evaluate and s'\m?\\@ the derivahve.

Line \s horizortal? . .
<) Solve that equation numen'co\\s when M2, explaining how you do 56, for the smalle st

positive volue of X “that satisfies it
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AS ‘H'\e sun rises, the cmg\e ofe.\eva“on of -H)e sun U"'“‘\ FeSPeC\' o the hOFIion
is inoreasing at a rate of .25 rad/hr (roughly 180° during 12. houss, 7).
How fast is the shadow cust by a S0 ft flagpele decreasing when the angle is 60°?
a) Introduce any vanades nceded and indicate the rate of drange i;.Mf and the rate
of dnange 40 be found using the proper 47/d? or d2/d7 |, notahion. Make a
diagram illugtrating all ok tis. . . .
by Shate the Telationship between the corresponding vana\o\‘es. g %g; i
&) Sdlve the probem, giving an exact value and a deamal approcimation with 25\gn .

" ¥ use any symbols
Answer the word prodem gueshon with g sentence that-does no Yy sy .

© A computer drven cx?erimen-\o\ vehicle on T-80 crossingthe Salt F\‘a*.s makes.a f’cO o~
tvip in 10 min. TXs Pos'rhbn N miles aleng the h(g\qwa\j from iis starhng \ocehion is
sle) = 20 (1 — cos(EMt)), Where T is the fime in houss from e sart

) -H-It\qhe a engletely labded S versus t plot (with consistent time unHS) desc:—ib\'ng
\s inp, . . .

, Eva\uﬁ*re”the average Velooiy for this mp and draw in the correspending secant
line ¥ your diagam Or part-a).

<) Evaludre the velocity funchion and make a completely labeled rough sketdn of .

d) When does the speedometer readout equal the averuge veleoiy 7 Give your
fimes (n minutes., SuF\)od' your answer with defailed calculatfons, '

€) Whenis fhe vehicle trneling at-its faslesy speed ?

£) Evoluare the accdlershon function. when dunng this trip is the accelerahon
-or deaccelerchion greatest ¢ What is its absdule wvalue , wirthy units ?

A poper water fountnin cup hag Yhe s\naPe of ar \ﬁveﬁtd cone with equq\ he\éh'\'
and radis. Use the differential approcimation to eshmate the percentage increase

10 s capocity (volume) if e dimensions \crease by 2%.
Take home test: If you use (computer) technology to check your work, print out your worksheet with

comments, handwritten if necessary, labeled by problem, and attach it to your test after your hand
work.

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 for all
participants."

Signature:

Date:



