MAC 2313 (Calculus III) /
Test 4, Friday November 20, 2015 = Ser(

Name: PID:

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 Administration. Total =65
points. Good luck.

1. [12] Use spherical coordinates to find the volume and centroid of the solid bounded below by the cone z =
v/322 4 332, and above by the sphere 22 + y? + 22 = 9.
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2. [10] a) State Green’s Theorem.

Sea. [Cté oY L’\s'\-e/)

b) Use it to evaluate the line integral [,(—5y + In(1 + e(“’r))) dz + (4o — 3(94)) dy, where C is composed of the
segment of line joining (0,2) to (0,0), the arc of the parabola y = z? from (0,0) to (1,1), and the line segment from
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3. [10] a) Find the flux ¢ of the vector F(x,y,2) = 27+ y7 + 2K across o if o is the parametric surface given
by 7 (u,v) = w27 -|~ucosv—jT> +usinvk, for 0<u<2and 0<w< 7.
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b) Describe the portion of the paraboloid z = 6 — 22 — y? on or above the plane z = 2 in terms of the parameters
r and 6 where (r,6, z) are cylindrical coordinates of a point on the surface. '
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4. [8] Find the mass M of the surface o which is the portion of the cone z = \/22 + y2 between the planes z = 1
and z = 3 if its density is 6(z,y, 2) = y%
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5. [10] a) Let F(z,y,2) = (222 — yz) i+ (3y? - 2a:z) 7 + (422 - 3zy) % . Find divF and curlF.

A= 2 (2 yuwy(;y 2xz) 3 (42 -1xy)

= Lx + g+5’z
- D
Cenkl [~ £ J’ b I N b
= 2 2y >z = (-2 - (2 (=2y -]

~+ (—-zz» (—z)Jk_

T
;Z,'Z ; i.l 2__2,‘;)
xZyr 2y 4 9| S S

b) Find the length L of the arc of the curve C parametrized by 7 (t) = cos® t7 +sin3t7 j, 0<t<m/2
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6. [15] Let F(z,y) = (e®cosy + %) 7 — (e*siny — 4°) 7. a) Show that F is conservative. b) Find a potential

function ¢ for F. ¢) Evaluate the line integral | (e® cosy+x*) dz — (e® sin y—3°) dy along the curve C parametrized
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