Final Exam, Math 2934 Page 1
1(a) Match the vector fields with their plots below:

() F(z,y) = (2,2) — D

(ii) F(z,y) = @z + 2,9)~—— C

(iii) F(z,y) = (y,cos ) 2

(iv) Flz,y) = (z+y,z2—y) —— A
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se Green’s Theorem to evaluate the integra nx + y)dzr — z° dy where C 18 the rect-
b) Use Green’s Th luate the i 1/ dz — z* dy where C is th

angle with vertices (1,1), (3,1), (1,4), and (3,4).
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2(a) Suppose one wants to find the points on the surface z?y + y?z = 4 that are closest to the
origin.

(i) Write down the appropriate function to minimize.

(ii) Write down a system of equations that can be used to find the desired points. (Do not
solve the system or proceed any further.)
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2(b) Find the cosine of the angle between the planes z +y — z = 1 and 2z — 3y + 4z = 5. Explain
your reasoning.
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3(a) Reverse the order of integration for the integral fol fxl tan(y?) dy dz. (Do not solve the integral.)
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+ zy?) dydz in polar coordinates. (Do not solve the
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3(b) Express the integral fD Y
integral.)
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3(c) Exp e of F as an iterated integral, where F is the region under the surface
z = z?y and above the triangle in the zy-plane with vertices (1,0), (2,1), and (4,0). (Do not solve
the integral.)
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4. Evaluate the line integrals:
(a) / F - dr where F(z,y,2) = (y,2,«) and C is given by r(t) = (v%,t,t?), 1 <t < 4.
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(b) / ze¥? ds where C is the curve given by r(t) = (¢,2t,3t), 0 <t < 1.
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5(a) Show that the vector field F(z,y, z) = (2zsiny)i+ (z2 cosy + z)j + yk is conservative and use
this fact to evaluate [, F - dr where C is the line segment from (1,0, 1) to (2,7/2,0).
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5(b) Suppose z = f(z, y) and z = g(s?t)7 y= h(S,t), where g(1, 2) =3,95(1,2) = -1, g:(1, 2) =4,
h(1,2) = 6, hs(1,2) = —5, he(1,2) = 10, £2(3,6) = 7, £,(3,6) = 8.

(i) Write down the chain rule for % and for —aa—i =
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