MAC 2313 (Calculus IIT) = K=
Test 4, Monday April 20, 2015
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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 Administration. Total =65
points.Good luck.

1. [12] Use cylindrical coordinates to find the volume and centroid of the solid bounded below by the cone
z = +/2? + 42, and above by the paraboloid z = 6 — 22 — 2, [{fw\e i’ )L
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b) Can we use it to evaluate the line integral [c v + In(1 + e(”s))) dr + z3WH dy, where C is composed of the
segment of line joining (4,0) to (3,1) and the segment of hne Jjoining (3,1) to (0,1)? Clearly explain your answer,
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3. [10] a) Use the divergence theorem to find the flux @ of the vector F(z,y) = 27 + y7 + 2K across o if o is
the surface of the solid G bounded above by the plane z = 4 and below by the cone z = /22 + y? with outward
orientation.
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b) Describe the portion of the sphere 22 + 5 + 2% = 4 in the first octant in terms of the parameters  and ¢ where
(p, 0, ®) are spherical coordinates
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4. [10] Evaluate the line integral: a jc 2? + 27) dx — 2zy dy, where C is composed of the line segment from (0,0

to (5,0) and the arc of the circle 2% + y* = 25 from (5,0) to (4,3) _ 5 X 4= Lr’
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b) Evaluate the line integral fc —Lz‘j_ - ds, where C is the parametric curve given by 7 (¢) = 2 cos t7 + 2sint j, 3
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5.-[15] Let F(z,y) = (2zcosy + e ) i —(x?siny +e y)7 a) Show that F' is conservative. b) Find a potential
function ¢ for F. c) Evaluate the line integral [ (2zcosy + €**)dz — (2®siny + e™¥)dy along the curve C
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6. [10] a) Let F(z,y,2) = (322 ~ 2yz)—i> + (442 — 2132:)7 + (222 - 2:1:1/)%> Find divF and curlF. =
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b) Set up, but do not evaluate one iterated integral equal to o the surface integral [ f 22z dS, where o is the
portion of the cylinder 22 + % = 6 in the ﬁrst octant between the planes z =0, 2 = 4, y = 2 and z = 3y.
Remember to include all integration limits. T Y V73
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