Midterm 2
Math 2153 - Calculus III (Section 10)

Prof. Cueto

Friday April. 1st 2016

The use of class notes, book, formulae sheet or calculator is not permitted.

In order to get full credit, you must:

a) get the correct answer, and
b) show all your work and/or explain the reasoning that leads to that answer.

Answer the questions in the spaces provided on the question sheets. If you run out
of room for an answer, continue on the back of the page.

Please make sure the solutions you hand in are legible and lucid.

You have fifty-five minutes to complete the exam.

Do not forget to write your full name and Section number in the space provided below
and on the bottom of the last page.

Full Name (Print):

Section number:

Have fun, and good luck!



Exercise 1. [8 points]
a) [4 points] Find the equation of the tangent plane to the graph of the function
f(z,y) = In(1 + zy) at the point (1,2,1n3).
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b) [4 points] Estimate the change in the values of the function f(x,y) = —2y2 + 322 + zy
when (z,y) changes from (1, —2) to (1.05, —1.9).
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Exercise 2. [12 points] True /False. Justify your answers.
a) [4 points] Let u = (uy, us) be a unit vector. If f (z,y) is differentiable at (a,b) then
TRvE
—_— Duf(a,b) = —D_uf(a,b).
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b) [4 points] Ifz = (1+ ) sin(zy), where & and y are functions of ¢, then
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c) [4 points| The sohd bounded by the paraboloid 2 = 2 — z2 — y? and the plane

z =1 has volume 7.
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Exercise 3. [14 points]

a) [6 points] Compute / / z? + 3y dA, where R is the triangle with vertices (0,0),
(1,0) and (1,1).
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b) [8 points] Consider the solid D in the first orthant bounded by the plane 2 = 1 —y
and the parabolic cylinder y = 1 — i

i) Sketch the solid D.
ii) Find the volume of D.
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Exercise 4. [8 points] Find all the local max/min values and saddle points of the
function f(x,y) = zye Y defined on R?,
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Exercise 5. [8 points] Find all absolute maximum and minimum values of the function

f(xay) :y2_4x2
on the region bounded by the ellipse z° + 2y* = 4. V .
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