MAT 2322 April 21st, 2005
Professor: Dr. Arian Novruzi

FINAL EXAM (winter 2005)
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Notes

1) No books or any other documents are allowed.

2) A simple calculator with no programming and graphical capabilities can be used.

3) Solve each problem using the space following it; if more space is needed use the back of any page or
additional white pages after the last problem and indicate when doing so.
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Problem 1 Find the critical points of f(z,y) = 2> + y> — 3zy + 1 and classify them.
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Problem 2 Find the maz/min values of f(z,y) = xy? subject to the constraint g(x,y) = 2x°+y>—6 = 0.
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Problem 3 Find the mass of the plate with density p(z,y) = 3cos(y®) occuppying the area enclosed by
the curve x = y?, y azis and y = 1.
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Problem 4 Find the mass of the solid with density p(z,y, z) = 2z, which occupies the region in the 1st

octant enclosed by the plane 2x + y + z = 4.
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Problem 5 A point moves along a curve 7
5(0

0

and also the initial velocity and position U i, 7(0) = 0.
a) Find the equations of the curve 7= 7(t).
b) What distance travels the point in 3 seconds?
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Problem 6 Let F = yzi + z2j + (zy + 22)E and I be the curve joining the points (1,0,—2), (4,6,3).

a) Find f(z,y,z ) such that F = V.
b) Compute fFF dr, where 7 gives the parametric equations of I.
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— Problem 7 Let D be the upper half part of the disk z? + y*> = 4 and T be its boundary. Consider
P(z,y) = zy, Q(z,y) = ~2% + x. Verify directly the Green’s theorem (thus, compute $p Pdz + Qdy and

fD Qz — Py)dA, and compare them,). A’! .
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Problem 8 Consider the vector field F = (z 4+ y2)i+ (y — 22)] + (z — 22)k and let T be the closed space

curve joining the points (1,0,0), (0,1,0), (0,0,1). Using Stokes theorem compute frﬁ - dr, the work of
the vector field F onT. (ar I
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Problem 9 Let E be the region in the 1st octant enclosed by the surfaces y = 1 — 2, z = 3 — 2.

Moreover, let T' be the boundary of E and i the normal vector to I pointing outside F.
a) Sketch the solid E.

b) Using divergence theorem computef r( o 1)dS, the fluz of the vector field F over T, where
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