] MATH 231 TEST 3

Please work the problems in the white space provided and clearly box your solutions. You
are allowed one 3" x 5"’ notecard. Enjoy! Each problem is worth 10pts.
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x
N to cylindrical coordinates and calculate V f in terms

Problem 1 Convert f(z,y, z) = sin(z%)+

of the cylindrical coordinate frame. (leave answer in terms of 7, é, z and the cylindrical
coordinates r, 0, 2)

Problem 2 Find the multivariate power series expansion of f(z,y) = 12 2 centered about
(0,0) to fourth order. Classify the critical point (0,0) as a local min., max. or saddle:

Problem 3 Find all critical points of f(z,y,2) = x%y — zy + y* and classify each by the second
derivative test either as a local minimum, maximum or saddle:



Problem 4 A ninja hound is caged in an region with boundary 922 + 4y = 36. Once his energy
reaches a level of 5 he can change form into an eagle and escape by flying over the ellipse-
shaped fence. Given that his energy level is f(z,y) = 3 + xy is there any place(s) in the
cage which will allow him the energy to escape?

(please justify your answer by the method of Lagrange Multipliers and multivariate calcu-
lus, guessing the answer is only worth 20% credit)



Problem 5 Suppose the mass per unit area is given by o(z,y) = 2%. Find the center of mass for the
rectangular region R = [0,1] x [0, 1].
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Problem 6 Calculate / / eyZdy dx
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Problem 7 Suppose R = {(z,y) | 0 <2?+y* <9, and x > 0}. Calculate // sin(z? + y*) dA
R

Problem 8 Let B be part the ball of radius R centered at the origin
(2% + y* + 2% < R?) such that > 0 and y > 0 and 2z > 0. Suppose

d(z,y,2) is the mass-density % of B. Calculate the mass of B :
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Problem 9 Calculate the volume of the ellipsoid x2/a® + 4?/b? + 2%/c* < 1 where a, b, c > 0.
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Problem 10 Calculate / / / (zx2 + 29 + z3) dz dy dzx.
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Problem 11 Let R be the diamond with vertices (0,0), (1,1),(0,2) and (—1,1). Change coordinates
to calculate the integral:
note: [ sinh(u) du = cosh(u) + c.
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