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October 29, 2015
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Note that both sides of each page may have printed material.

Instructions:

1.

10.

11,

Read the instructions.
Panic!!! Kidding, don’t panic! | repeat, do NOT panic!
Complete all problems in the actual test. Bonus problems are, of course, optional.

Show ALL your work to receive full credit. You will get 0 credit for simply writing down the
answers (unless it’s a case of fill in the blank or state a definition, etc.)

Write neatly so that | am able to follow your sequence of steps and box your answers.
Read through the exam and complete the problems that are easy (for you) first!

No scrap paper, calculators, notes or other outside aids allowed—including divine intervention
telepathy, knowledge osmosis, the smart kid that may be sitting beside you or that friend you
might be thinking of texting.

’

In fact, cell phones should be cut of sight!

Use the correct notation and write what you mean! x? and x2 are not the same thing, for
example, and | will grade accordingly.

Do NOT commit any of the blasphemies or mistakes | mentioned in the syllabus. | will actually
mete out punishment in the way | said | would. | wasn’t kidding.

Other than that, have fun and good luck!

Remember: Don’t be like John.




1. (5 points each) Find the limit if it exists (justify your answer!), OR if the limit does not

exist, explain why.
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2. (20 points) Find and classify all critical points of f(z,y) = v+ iy + 2t — 2y
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3. (10 points) Let f{z,y) be the function given in problem 2. Find the absolute maximum
and minimum of f on the triangle with vertices (0,0}, (0,5) and (5,0).
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4. Let f(z,y,2) = ryz® — day.
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(a) (5 points) Find V[ = <’$\,L \j'—t — '-\—3 % ? - q.'x ’LX Y ¢>

(b) (10 points) Find the directional derivative of f at the point (1 -1,2) in the dzrection
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{c) (10 points) Find the equation of the tangent plane to the level surface f(z,y,2) =0
at the point (1,-1,2). ._3- 7‘)(‘(\ =) Q) 4_. Q 0 -L,l\7

= bonmaent f”fr““' Lis [ 8(7\ Q B Ll-(% ?-) e

ot

ot Dty v ey =0

(d) (10 points) Use differentials (that is, linear approximation) to approximate £(0.9,—0.9,2.1)
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5. Suppose w = f(z,y,2) and v = x(u,v), ¥y = y(u,v), and z= z(u,v).
(a) Write down the formula for:
™ L 0%
(i) (4 pomts) — = *503 BY‘ ¥ KBL”J U je ge "J < E_
SETRRIIN 2Y = K vDZE W

=~ b @0 N ~
Y L % | e \ L \
?]’

% TV 29 Iy OV

a
{b) (9 points) If w = 22yz —zy +2 and z = ucosv, y= usinv, z=u’, find i
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Bonus 1: (5 points) Evaluate the iterated integral f / (z+2y) dyde = I
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Bonus 2: (10 points) Change the order of integration: f f(z,y) dy dz. Show
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how you got to vour answer.
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