6. (10 pts.) Find the equation of the tangent plane to

- f(x,y) = 2x? — xy? + 3y? at the point (1,1, 4).
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Directions. Solve the following questions in the space
provided. Unless noted otherwise, you must show your
work to receive full credit. This is a closed-book, closed-
notes test. Calculators, computers, etc., are not used.
Put a your final answer in a where appropriate.

Goop Luck!

1. (25 points) Consider the function z = f(x,y) = xy —x.

(a) What is the domain of ?
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(b) Sketch the level curves for z =1 and z = 0.
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(d) Find the rate of change of f(x,y) in the :
direction of (3, 5) at the point (7, 3).
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2. (20 pts.) Evaluate each limit, if possible;
if not, explain why it does not exist.
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3. (15 pts.) Find the max1mum and minimum values (and their locations) of the function f(x,y) = x2 + y?

2 1
subject to the constraint — + = =1 (,< 9 \ = _)_(_ -
i 4 T T j—l \

V‘F(* ‘ﬁ\ = ?Vg(x 93 <2?C‘ 23> ;\<__j __2;
= ks -&-7:4»_‘1% =
90¢,9) &) Y 7 [
2% = ;L-ﬁ—_ Yo = 2% ©
:'> zy = A d —_:> Iéj :23 @
x?. i_?— 8 ‘IXZ z_ /é @
y T <! HIe

vIf Xto, © §ives A=A, Ther (@ gives 6y =y, 5e[y=0. ]

Then by @ we gt 4%=16, se [Z=E2] ~5 ot poinds (20) (20)
/ ) / :

e IF x:a) @ 3,\/65‘ 32’: '6) tv ﬂ:i"-/ ~ Gef Poa;dr /0/ ‘/), (0)“/)

= 2% 0%=y S /
—fg'((ilzg=(-zz)i+o‘: / Moximaaw ot 16 oF (64) and (g4 |

Flo9) = O*+Y* =g Mimen o o2 (50) M‘M“\}
v) = - AR
£(0-1) = 0% ()= 16

[

-




4. (15 pts.) Suppose f(x,y) is a function for which
Vf(15,2) = (6,—3). Suppose g(t) = f(t> — 1, V). {# (5,2) = &
X

Find g'(4).
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