MATH 233 MIDTERM EXAM 3

This exam consists of 12 multiple choice (machine-graded) problems, worth 5 points each (for a total of
60 points), and 2 pages of written (hand-graded) problems, worth a total of 40 points. No 3x5 cards or

calculators are allowed,
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PART I: MULTIPLE CHOICE PROBLEMS

You will need a pencil to mark your card. If you do not have one, please ask vour proctor. Write your ID
number (not your SS number) on the six blank lines on the top of your answer card, using one blank for each
digit. Shade in the corresponding boxes below. Also print your name at the top of your card.

1) Find the minimum value of f(xz,y, z) = 2* — 62 +y* — 8y + 7 on the closed disk 2° + ¢ < 1.
{ £

AY-10 Y } - i Vv SauAaeng
EBg_ﬁ VP 2Ty ~exty oL T ¢
D (36, 2-1) 2 (’2“ z».,}‘) =9
LR o S 0
&) +(-“i-2":! ~N h= 6 oe =4 %, Ve ) = =2
(2} Let f(z,y) be a function 51 th ngle R = [4,5] x [2,4], with values given in the table:
[ lz=4|c=45a=5]
Y= 2 1 2 3
y=3 8 9 4
y =4 7 6 5

Taking m = n = 2 and assuming the maximum and minimum values of f on each subrectangle R;;
occur at a vertex, find the Riemann sum value which gives the best (i.e. least) upper bound on

[ f(z.y)dA.
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(3} Determine the xlolumc of the solid under 2 = 41y+$ over the rectangle R = [1,2] x [0,3].
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(5) What is the volume of the solid in the first octant bounded by the cylinder ¥ = z? and the planes
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(6) C{)mpu‘re fo f\/m cos(y’ )dy da . ~eEnttsEsall fave to draw the region of mtegratlon to do this one.]
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(7) Find the volume of a wedge cut frora a tall right solid circular cylinder of radius 5 (sitting on the zy
plane) by a plane through a diameter of the base and making a 45° angle with the base. |Hint: you
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(8) Evaluate ff, T»Ly??dA’ where D is the region between the circles z° + y? = 4 and z° + 3 = 16.
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(D) 3(1 ~ cos8§)
(E) 3sin8&
(F) 3cos8
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(9) Determine the center of mass of the homogeneous (i.e. of constant dPIlSit‘)) lamina bounded by the
cardioid r = 1 +sinf. [Hint: you may Want to use 2sin” 0 = 1 — cos? 26 and 2 cos fsin @ = sin 26.]
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(10} Let X [resp. Y] denote the number of inches of snow that will fall in St. Louis [resp. Boston]
as independent weather systems move through each city. Assume X has probability distribution

1 <z < 1 —y/10 N
0sz=10 and Y has probability distribution G(y) = G - y=20
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Calculate the probability that St. Louis gets more snow than Boston, and then decide which approx-
imation (to the nearest whole percentage) is correct:
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{11) If we wish to change var%ables in a double integral from (z,y) to (u,v}, where x = uv and y = u/v,

we must replace dx dy by what function times du do?
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(12} Which vector field is sketched in the picture?
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MATH 233 MIDTREEM EXAM 3
Pany 11: HAND-GRADED PROBLEMS

This part has two pages. Show all the work you want graded for each problem in the space provided. Please

print your name at the top of each page.
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(1) [16 points] Maximize and minimize f(z,v,2) = yz + zy subject to the two constraints zy = 1

yr =12
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(2) |4 points] What does it mean for a vector field F' to be conservative? Is F(xz,y) = zi conservative?
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(3} [20 points| Evaluate [, exp (g—;ﬂ’) dA, where D is the quadrilateral with vertices at {1,0), (2,0),

(1,1), (3, 2), by making an appropriate change of variables. [Remark: your answer should be positive.]
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