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Remember that no documents or calculators are allowed during the test. Be as precise as possible
in your work; you shall show all your work to deserve the full mark assigned to any question;
answers without any explanation won't get any credits, Do not cheat, otherwise I will be forced
to give you a zero and report your act of cheating to the University Adrninistration, Total :65
points. Good luck.

1. 112] Use spherical coordinates to find the volume and centroid of the solid bounded below by the cone z :
\FrzTlrz, and above by the sphere x:2 + a2 * z2 : L
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2. [10] a) State Green's Theorem.

See- k*t ", ;^*$-1

b) Use it to evaluate the line integral I"?5a + 1n(1 + e@u\)dn + (4r - 3(un))dg, where C is composed of the
segment of line joining (0,2) to (0,0), the arc of the parabola y : 12 from (0,0) to (1,1), and the line segment from
(1,1) to (0,2).
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b)Describetheportionoftheparaboloidz:6*r'2_ 92onorabovetheplanez:2intermsoftheparameters
r and 0 where (r,0, z) are cylindrical coordinates of a point on the surface.
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 . f8] Findthernass M of the surfaceowhichistheportionof thecone z- @1-fr betweentheplanesz:1
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a:nd z = 3 if its density is 6(t,g, z) : U2.
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3. [10] a)FindthefluxOofthevectorFl*,a,r):ri+A]+rl acrossoif oisl,heparame[ricsurfacegiven
b.v?(u,u):u27 +ucosu-f+usinu7.for0(u(2and o1u Sr. 
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5. [r0] a) Let F(2, y,z) : (2r2 - az)i + (3a' - zr)j + @22 - 3nfit. Find divF and curlF.
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b) Findthelength,LofthearcofthecurveCparametrizedfv?(t):.ortt7+sinStJ, O<t<7rf2.
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6. [i5] Let F(*,il - (e'cosg + ua)i - (e* siry * yu)j. a) Show that F is conservative. b) Find a potential

function cp for F. c) Evaluate the line integral 
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