MAT 421 - Exam 3, Fall 2013 K Sy
Instructor: Dr. Francesco Strazzullo Name

Instructions. Complete 10 out of the following 18 exercises, with at least 4 of them numbered 11 or above. Each
exercise is worth 10 points.
SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).
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1.Evaluate the iterated integral -[n [n xsinydxdy .
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2.Evaluate the triple integral = +y2 +2* dV in spherical coordinates, where E is the solid bounded b
£ = p y

the hemisphere z = m and the plane z = 0. .
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3.Evaluate ” \J 4-1x* dd where R =[-2,2] x[0,3] by first identifying it as the volume of a solid.
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5.A greenhouse is shown below. It is 10 ft wide and 20 ft fong and has a roof that is 12 ft high at one corner and 10

ft high at each of the adjacent corners. Find the volume of the greenhouse. W0 L0
PLA~E )
. l YVolumid = 3& “’% X - %,YH@ dV' _ S 5 - %Xv Ly pig dydx
Ve ‘ e C % 00 D

[ xy_ny*zv]‘odx;} X~ 20

B _ p ~’
1 /EQ_MT;F 1 E
"Ju\‘;"":.‘f"‘~:\\\“\ 2 \‘-\sw B
7 R=[o, ‘“1)‘[95 20] + Ay dY = L 2x +22f:)><:! (»209:;9 Fr ,

Tawg il A(0,0,12) b(}oo m) ¢(0,20,19) AL,
—D ~—tD _
MRLT vecT - AB xAL= 16 no 5. 40,20,290 > = TUP
@ {0 -2 .

= 20< 2, le> D L2 10> ¢Q. of
Yoave . 2n-9 H1{y-0) +10(2-12) =0 D AX £y \0t-\20z0

2 %:—%X—%Y-JAZ —

6.Use a double integral to find the volume of the solid bounded by the planes x+4y+ 3z =12, x=0, y =10, and
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7. Find the volume of the solid under the surface z = 2+ y2 and lying above the region

(P02 x 2 1,x° £y < W fx ), .
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8. Find the volume bounded above by the surface 2 = x*—y*, x 20, below by the xy-plane, and laterally by the
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9.Find the Jacobian of the transformation x = 2u, ¥ = W , Z=4w",
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10. Use the change of variables x = ’\'EH A || 3V, Y= «Eu + ., )E ¥ to evaluate ” (x* - zy +y°) dA, where R
R

is the region bounded by the ellipse 2t - x4+ yg =2,
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11, Find a function of f(x,¥) such that V/=F (x,y) = (zyz + 3,5y 2}_ M
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12. Find the work done by the force F = (2x+ y)i+ (Ay)j in moving an object from (1, l]) to (2, 3] along the
path " givenby x =3+ 1, y=3t.
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13. Evaluate the line integral -[c F - dr, where F (x, y,z) = (y+z) i- x%j - 4y°k, and the curve ' is given by

the vector function r(#) = i+ I?’j + % D1,
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14. Determine whether or not F (x, y) = {y@w +4x3y] i+ (xexy +xt ] j is a conservative vector field. If it is,
find a function fsuch that F= V7. IS @
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15. Find a function fsuch that F= V7 and use it to evaluate Ic F . dr along the curve C. F (?f, J’j =yi+2j, Cis

the arc of the curve ¥ =x' - % from (1,[)) to (g,g)_
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16. Bvaluate the line integral fo Ayg dx- yx:" dy around the triangle with vertices (1, EI), (E], Ij, and (l}, Dj with

clockwise orientation.
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17. Find (a) the curl and (b) the divergence of the vector field F (}Y, ¥, z) = x:"yi + _}zgj +2x°K.
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18. According to Green's Theorem, the line integral jc yidx + x*dy over a positively oriented,
piecewise-smooth, simple closed curve C is equal to the double integral ”D I (?:, y) dA over the region D

bounded by €. Find the function f (x, yj .
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