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

L (2+2+2+42=8pts.) Let f(z,y) = 22" +3y* —4z— 5 and let D = {(x,y)z* +¢? < 16}.

(a) Find and classify all the local extrema of f(z,) inside {(z,y)| 22 + y* < 16}.
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(b) State the theorem that guarantees the existence of maxima and minima_on D.
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(¢) Use The Method of Lagranze Multipliers to find the maximum and minimum
of f{z.y) on the boundary of D = {(z,y)| 2® + y* = 16}.
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(d) Now that we are sure that the maximum and minimum of f(z,y) is attained on D,
find these extrema and the points that they are atiained.
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2. {3+3+2=8) Find the following partial derivatives for the differentiable function flz,y)
where z = 5% +1? and y = st. You can use the symbols f, and f, to simplify your answer.
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3. (2 pts.) Find an equation of the tangent plane to the surface z = 3° 4 ¢¥ at the point
(-1
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4. (2 pts.) Find a normal vector to the tangent plane of the hypérboloid of two sheets
x? — 3y® + 52 = 6 at the point (—2,1,1).
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5. Donus {1+ 0+ 1= 2 pts.) Determine whether the given statement is true or false.
No explanations required.

F {(a) Only continuous functions have absolute extrema on a closed bounded domain. F

/T () Iread all of the questions. ¥ /=

T/ F {¢) Iread all of the questions after reading the question abov = /



