Short answer questions (7 points each):

1. Express the triple integral of the function z?+y+2 over the region bounded by the planes

z=0,y=0,2=0, and 2+ y + 3z = 9 as an iterated integral. Do not evaluate the
iterated integral — doing so will waste time needed to complete other questions.
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2. Is the vector field ﬁ($, ¥y, z) = {y, %, ©) conservative?
Ttﬂ' \97 -Cvdkh ,Pﬂ- Icizl’[/.
3 2 \ <~ (o-W\T =(I-0)4 + [o,|)"L
31\ -
.8

'_:—_-1
Ix F = 2

X

re
¥
5

o<

;-—-ﬂi -'.—’\"\C :L"’-S

L

. VE
fo V\O) { N Nrf Cw\nrw\‘]\ .



Short answer questions, continued.

3. Consider the iterated integral
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Draw the region over which this iterated integral represents the double integral of the
function y and use your drawing to express the same double integral as an iterated integral
with the order of integration reversed. You do not need to evaluate either iterated integral
— doing so will waste time needed to complete other questions.
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4. Express the volume of the region described in the next sentence as an iterated integral by
using cylindrical coordinates. Do not evaluate the iterated integral — doing so will, you
guessed it, waste time needed to complete other questions.

The region lies in the first octant (all reetangular coordinates non-tiegative) inside the ¢4k 223!
sphere of vadiug § abeut the srigin and oubside the eylinder of radius 5 about the z-axis. 25 {e‘, rt
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Yet more short answer guestions,

5. Find the divergence of Cj(a:, Y,2) = €1 + e¥j + ezE, and use it to decide whether or not
the vector field could represent the velocity of a flow in an incompressible fluid.
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6. Find the curl of the vector field @(a:, Y, 2) = %3+ eyf—f— e"fs, and use it to decide whether
the vector field is irrotational.
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Long questions (20 points each)

7. Let R be the region bounded by the zy-plane, the zz-plane, the plane = y and the
sphere of radius 3 about the origin. Use spherical coordinates to express the following
triple integral as an iterated integral and evaluate the resulting iterated integral. _— 1 x= a
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8. Find the average value of the function w(z,y) = #%y? on the disk of radius 4 centered at
the origin {in the zy-plane).
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9. (a) Let R be the rectangle [0,4] x [0,8] in the xy-plane. Give the midpoint Riemann
suin approximation to the double integral
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corresponding to the subdivision of R into four 2 by 4 unit rectangles.
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(b) Find the double integral of part {a) by iterated integration.
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10. Consider the triple integral
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where R is the region lying inside the sphere of radius v/3 about the origin and above the
plane 7z = 1. For parts (a) through (c) use each of the indicated coordinate systems to give
an iterated integral whose value is the given triple integral. Do not evaluate any of the
iterated integrals. (Hints: remember the triangles whose trig functions you learned exact
values for in high school trig, and in dealing with the plane z = 1 in spherical coordinates,
solve for p.})

{

-~ V4-XT

{b) Use cylindrical coordinate
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(¢} Use spherical coordinates
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P A | (d) Which of the three iterated integrals would you prefer to evaluate, and why? (The
" \ points for this part will be awarded for the coherence of your reason for your prefer-
x\,_{ P" S (_? ) 9 ence, not for which you choose.)
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