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NAME., SolLUTIoON

SIGNATURE.

Do all 5 problems, 20 points each.

Show all of your work in order to receive full credit. Every answer must be properly written with
logically and grammatically correct sentences and mathematical expressions. Show all of your work
or indicate its location in the space provided after each problem. If the question is asking to provide
an exact answer, (for example: /2 ,In2, 3 or sin %), then providing a decimal answer obtained from
a calculator will not receive full credit. Only writing a final answer of a question may not receive full
credit, unless it is indicated otherwise. You need to indicate the steps of procedures and show the
details of your work to receive full credit.

If you have any questions, please ask your proctor, do not guess. Please put away your cell
phones (turn them off), laptops, textbooks and notes.

Do Not Write Below:

TOTAL.



Problem 1.

Letf(x,J’) = —x).
For all of the graphs below: label the axes, and label the graphs with their functions.

a. Determine the level curves of the function f{x,y) for the height values of ¢ = -1,0,1. Sketch
these level curves in the same coordinate system, and make sure to indicate the height ¢ of each

curve.
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b. Sketch the (explicit) graph of z = f(x,y). Describe it in words if you can’t draw it.
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¢. Find an equation describing the tangent plane to the (explicit) graph of z = Sfx,y) whenx =3
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Problem 2.

Let? = (2,2,3),0 = (-1,0,2) and R = (1,3,5) be given three points in R?,
a. Find a set of parametric equations for the plane that contains the points P, 0, and R.
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b. Find a closed (non-parametric) coordinate equation Tor the plane passing through P, Q and R.
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¢. Compute the area of the triangle with vertices P, Q and R.
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Problem 3. Let fx,y) = xcosxy + ylnx —3x +4
a. Calculate all first and second order partial derivatives of /.
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b. Calculate VA(2,0).
Y,F(Qto\: (caso — tOo -3 ,QM?,\ = (-2, 1,«2_)

c. Calculate the directional derivative of fat (x,y) = (2,0) in the direction parallel to the vector
4i + 3j.
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Probilem 4.
Let f(x,y,2) = (—xy —z+x2, yz—2) and g(u,v) = (42, u—2v, uv).
Calculate the following: Df, Dg, and D(g - £)(3,2, 1).
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Problem 5.

a.Letd = {(x,y) € R? | y > 0andx? +? < 2} be a subset of R?,
What is the boundary of A? Write it as a set of the form {(x,y) € R? |....}
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Is A an open set? Circle the correct answer@ NO. G) i\ A) cA= ?{ gd A

Is A4 a closed set? Circle the correct answer: YES o fl 4_; A

b. Calculate the following limits. If any of them does not exist, state it so. Justify your answers.
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