MATH 183 - Final Exam
December 08, 2014
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1. Let f(z,9) = y* — y* — 22. Complete the following:

a. Use the Second Derivative test to find all extreme values and/or saddle points of f.

b. Give the equation of the tangent plane of f at (%, %)

c. In which direction would a drop of water start to slide, if the drop was placed on the

surface of f at (3,3, 75)7

of

d. If x(u,v) = ucos(v) and y(u,v) = vsin(u), calculate 3

2. Let u =< 1,0,—v/3 >, v =< —1,0,—v/3 >, and w =< 2,2,1 > be vectors in R?, and let P
be the parallelepiped determind by u, v, and w. Compute the following:

a. proj,(u)

b. The angle between v and v

c. The volume of P.



3. Let 7(t) =< v2t,et,e™ > for 0 < t < 1 be the path of a particle in R®. Compute the
following:

a. The equation of the line tangent to r(t) at t = 1

b. The unit tangent vector for r(¢).
c. The arc legth of r(t).

d. The normal vector for r(t).
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4. Compute / / / Z—l—cosﬂdmdydz.
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5. Use the change of variables u = z+y and v = y—2z to evaluate / / VT + y(y—2z)*dydz
o Jo




6. Let F(z,y) = v3i+ (23 + 3zy?)j be a vector field, and let R be the oriented region in the first
quadrant enclosed by the counterclockwise boundary curves y = 2% and y = x.

a. Show F is not conservative.

b. Find a piecewise parameterization for C and calculate fc F - dr directly.

c. Calculate // curl(F) - k dA.
R
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7. Let F(z,y,2) = (&=)i+ (%)J - (%)k be a vector field in R3.

a. Show that F is conservative and find a potential function f.

b. Use the Fundamental Theorem of Line Integrals to evaluate fCF - dr, where C is the
portion of the conical helix z =t cos(t), y = tsin(t), and z =t for 7 < ¢ < 2.
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