MATH:2850
Midterm 1
September 30, 2016

NAME. SALUT(ON

SIGNATURE.

Do all § 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, n2, €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.

Let flx,y) = y* —x2.

For all of the graphs below: label the axes, and label the graphs with their functions.
a. Sketch the section of the graph of f by the plane x = 0, thatisz = A0,3).
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b. Sketch the section of the graph of / by the plane y = 0, thatis z = fx, 0).
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¢. Sketch the level curves at height ¢, that is f{x,y) = ¢ for the values of ¢ = -1,0 and 1.
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Problem 2.

X = f
Let P be the point (4,1,5) and the line ¢ be given by the equations < 3 = 1+ inR?,
z = t

a. Find a parametric equation for the plane that contains the point P and the line (.
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b. Find the distance between P and the line .
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Problem 3. Let flx,y) = 3xye? + (Inx) — y? + 2. { £'(\‘D\ = 2
a. Calculate all first and second order partial derivatives of f;
ty | [ )= |
= - 2 —
’Cx %3 -+ > f? \
(l‘b = 5 \
_ ?.3 2 1‘"5 _— \1
o= BeeaGed(2e™) —2p |
fon =
% x ~"

‘f‘cj = 3 e 4 4y 2e't =204 G} e’

7 2

£\) = 6% +(3x . 2e™) +('5¥~3)(“f21“) 2
“

N - #__..a-'""f
= [2xe™@ +12 < -2
b. Calculate the gradient V/(1,0).
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c. Find an scribing the tangent plane to the explicit graph of z = f{x,y) whenx = 1
andy = 0. S——
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Problem 4. ﬁf (c)

Let f(x,,2) = (xy+2z, x— 2y +z2) and g(u,v) = (u+ 2, uv, u—v). -~ (3
Calculate the following: Df, Dg, and D(fo g)(2,1). ) . (2 \ B (31 ?_, ()
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Problem 5. H
a.Let4 = {(x,y)| 0 <xand0 > y} be a subset of R2, i i
What is the boundary of 4?
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Is 4 an open set? Circle the correct answer: r NO,
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b. Calculate the following limits. If any of them does not exist, state it so. Justify your answers.
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