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Show your work! No calculators! Please draw a around your answers!
Please do not write on your desk!

1 {This problem has two unrelated parts)

(a) (6 pts) Find an equation of the plane passing through the point (0,3,4) and containing the
line r(t) =<1 —t,t— 2,3t +2 >.
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" (b) (6 pts) Let L; be the line through the points {1,0,0) and (0,2,0), and Ly be the line
through the points (0, —1,1) and (0,0, 3). Find the distance between L; and Ls.
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2.(4+4 pts) Let ry(1) =< £, 82,12 >, ra(s) =< 2%, 45%,85 > be parametrizations of two curves

1, Cs.
(a) Show that Cy and Cs intersect at exactly three points.
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(b) Find the angie between the two curves at one of these intersection points.
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3.( 4+4 pts) For the quadratic surface 2% — 2y° + 2% = 0.
(a) By describing its = 1,y = 1 and z = 0 cross-sections, state the name of the surface.
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(b) Graph the quadratic surface.




gion bounded by the lines

,and K C R? the closed re

1
2 +y? — 25

- 4.(44646 pts) Let flz,y) =

e

~1 and z

(a) Sketch the region X and the domain D of f{z,y). Show that f{z,y) must have an absolute

minimum and an absolute maximum on K.

o
i

]

Wi

(z,%) on the interior of K and classify them using the second

P
P TR

(b) Find all critical points of f

derivative test.
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(c) Find the absolute
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5. (a) (546 pts) Find the linear approximation to the function f(z,y, z) = vx2 + 1/y at the
pomt (2 1) and use it to estlmate the value of \/ (1. 952_)\2 + / 1. 02

(b) ( pts) Suppose that w = =% + f(y,2), v = t/s, y = s — { and z = 2. Compute dw/8 in

terms of f, and f..
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6.(4+6 pts) Given f(z,y) 2y + i
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(a) Sketch the domain of f i 4 ‘
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(b) Show that  lim f(z,y) doesn’t exist.
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Bonus: (5 pts) Show that lim  f(z,y) exists.
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7.{10 pts)Use the method of Lagrange multipliers to find the minimum and the maximum
values of f(x,y) = 2% — ¢° subject to 22 + 2% = 1.
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8.(5+5 pts)This problem has two unrelated parts.

(a) If the tangent plane to the graph of f(z,y) at (1,2) is given by z = —3 + 2z — 3y, then
compute the directional derivative D, f(1,2) in the direciton
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(b) A bug is flying around a room in which the temperature is given by T'(z,y, z) = z%e¥*".
The bug is at the point (1£1,2) and realizes that it's cold. In what direction should it fly to

warm up most quickly? What will be the maximum rate of change in its temperature if it goes
in that direction?
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9.(10 pts) Find the volume bounded by the parabolic cylinder 2 = 6 — 22, the planes z = 0,
y = —1 and y = 2 using a double integral.
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10.(10 pts) This problem has two unrelated parts. DO NOT EVALUATE.

(a) Sketch the region of integration for the following integral and rewrite the integral with

£
reverse iteration. A
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