Please show your work. You will receive little or no credit for an answer
not accompanied by appropriate explanations, even if the answer is correct.
If you have a question about a particular problem, please raise your hand

PRACTICE FINAL EXAM

June 13, 2002

Instructions.

and one of the proctors will come and talk to you.

Calculators or computers of any kind are not allowed. You are not al-
lowed to consult any other materials of any kind, including books, notes
and your neighbors. You will find a list of some useful formulas on page 2

of the exam.

At the end of the exam, please hand the exam paper to your TA. Please

be prepared to show your university ID upon request.
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Problem 1. Find an equation of the plane through the pointd, 1), (0,1,1)
and(—1,-1,-1).
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Problem 2. (a) Prove that the vectord,4,7), (2,5,8) and (3,6,9) are
parallel to the same plane. (b) Find an equation of such a plane.
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Problem 3. Let Cbe the parametric curve = sint, y = 3cost. Sketch
this curve. Find all points on the curve at which the tangent line to the curve
is parallel to the ling) = =.
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Problem 4. Find an equation in polar coordinates that describes the line
y =3z + 1.
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Problem 5. Let f(z,y) = % (a) Determine the domain and rangefof(b)
Sketch enough level lines gfto give an idea of how the level lines look
like. (c) Does the limifim, ,_.(0,0) f (2, y) exist?
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Problem 6. Evaluate the following limit, or show that the limit does not

exist
lim Ll(x +y) )
(z,y)—(0,0) T +Y

Solution.
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Problem 7. Let f(z,y) = e~ " *¥*), Compute the following partial deriva-
tives of f:

o of f

ox’ dy’ Oydx’
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Problem 8. Find the maximum value ofyz if z+y+z = 1andz,y, z > 0.
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Problem 9. Consider the polar curve
r =2 —sin36.
(a) Sketch the curve.

(b) Find the area between theaxis and the part of the curve which lies
below thez axis.
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Problem 10. Find all points on the surface + 3y + z? = 1 at which the
tangent plane is parallel to the-plane.
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Problem 11. Let f(x,y) = sinzy. Find the minimum and maximum val-
ues off in the regionz? + % < 1.
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Problem 12. Find all critical points of

flx,y) =2 +y° +y° + 3ay?
and classify them as local minima, local maxima, or saddle points.
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