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1. For the following functions, give the domain and range. Determine if the domain is open or
closed (or neither), and determine if the domain is bounded or unbounded.
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2. (15 points) Let f(z,y) = T_mlg—__—yg'
a) Find the domain and range of f(z,y). Note: The range is tricky.
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b) Is the domain open/closed or neither? What is the boundary of the domain? Is the domain
bounded or unbounded?
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c) Graph the level curves f(z,y) = % and f(z,y) = 1. Include the vector Vf](_\/z 3y O the
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appropriate level curve.

/7—

$04 ullles = Hafi=1 = R g
} Qe (S :xH@Q
(\c~x7—57 | 6
ls—\b—f—d?
) s
><+U =




Math 243 Practice Exam 2 - Page 4 of 11 Doomsday

3. Consider the function f(z,vy,z) = y*> — 2% — z.
(a) (10 points) Graph the level surface f(z,y,2) =0.

Th w3 T:%zfﬂi_ i

(b) (10 points) Suppose we stood on this surface at the point (1,1,0). The trail we are on

goes directly up the surface in the ”steepest” direction. What is the direction and how
steep is the trail?
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4. (a) (10 points) Find lim if it exists.
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(b) (10 points) Find . y).—I}%O : % if it exists.
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: .. 0 (0 (y*+sin(y)
5. (a) (10 points) Find 5 <8_y <——y;1—-——— +z
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(b) (10 points) Let f(z,y,z) = yem . Find fu, fy and f.. Then, find fay..
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6. (15 points) a) Let f(z,y) be a function with continuous partial derivatives. Suppose that
r(t) =g(t) i+ h(t) jisa (dlﬂ"erentlable) vector valued function and f(g(t), h(t)) = c for some
constant ¢. Show that V f and are orthogonal along this level curve.

Alonou ﬁ(\[g Covgd . e Newig
%(am T i

—&a\g‘m% ji%_ o oot sides we o teiin
A

ol B2 dhdin (D

O\X ak 53 at

\A)\/\QY\CQ/ 5 ¥ and ,_,_ oe. o %\(\C%ON%\
C*\OV\% Fhis  cuone .

b) Find the the derivative of f(z,y) = In(z? + y?) in the direction of v = % + j at the point

(1,1). .
Ry Ly .

>(z+al e G Jr@z Jj

N o o b T G

(/D\/g ) —<W3€>(u\ v]
E K(f e ) >

e SO
(% 0



Math 243 Practice Exam 2 - Page 8 of 11 Doomsday

7. (15 points) a) Let z = 22 —y? + 3. Find the equation of the tangent plane at the point (1,1, 3).
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b) Let f(z,y,2) = 3 + y? + 3z + 4. On the level surface f(z,y,z) = 0, give the equation of
the tangent plane at the point (1,2, —3).
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c) The surface 2% + y? = 4 is “sliced” by the plane z+y+ 2+ 1 = 0 and forms an ellipse. Find
the parametric equations for the tangent line to this ellipse at the point (2,2, —5).
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8. (a) (20 points) Let f(z,y) = 923 + y3/3 — 4zy. Use the second derivative test to find any
local min/max or saddle points.
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9. (20 points) Find the absolute maxima and minima of f(z,y) = 2% — 2y + y2 + 1 on the closed
region bounded by z =0, y =4 and y = z.
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10. (20 points) Find the point on the plane
2¢+ 2y + 22 =2

which is closest to the origin.
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