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2. [10] Evoluatc thc iricgrol J,?cos(Ua)dA, where,? is lhe r€sion in r,he firsl quadrAnt enclosed by thecurves
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Remember that no documents or calculators are alloe/ed during the test. Be s precise as possible
in your worki you 6hall show all your work to deserve the full mek dsigned to ay question. fot
uiLl nat set ai! crerlil to ant! oI the pnbLents iJ vaL d.o nat shou loLr uork Do not cheat, otherwise I will
be fo.ced to give you a zero and lepott your act of cheatina to the University AdministratioD.
Total=103 points.

1.  [10]  Use Lasranse mLr l l ip l iers ro f ind the min imum and ndimum values o lJ(r , ! )  :8 .  2y+lsubjec l lo
the constraint ,lr2 + 12 = 5. Also state wherc thcse extreme vaLues occur
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3. lt5l a) Use (ylirxlfical cooldiIla{es ro evahraie l,hc volunc of thc solid bouDdcd abovc by thc porabolic cylifflcf
: : 2 - y' snd below by lhe pafaboloid .: : 2r'? + ,? b) Write dowD the coordinaics (t.i,a) ofihe certroid
of that soud as itoatcd iDicgrals includins all limits of iDiegfation, btrt do not ev lu^ie ih6e iniegr^h
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but do nol evsluale the resulting inlegral.
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Ilal a) Iind an equatnn forlhe ransenr plme to che paramerdc surfee ?(u, u) = t cosri + r siroT + rTat Nlre Doint given by u = I and , = z
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8. [15] Let t'(', r) = (a,2y + 24i + (xr + y)-i . a) Show that .r. i! conserlsrive. b) Find a potenrial f$ctione ror F. c) Evaruare rbe tnrc inte$at 
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