
Math 105 - Midterm Exam # 1 Review

January 29/30, 2013, 6-7:30 pm

(10 pts) Traces, Level Curves, and Surfaces

Let S be the surface described by z = 1 + x2 + 4y2.

a (4 pts) Sketch the level curve in the plane z = 5.

b (4 pts) Draw the trace in the xz−plane (the plane y = 0).

c (2 pts) From this information, identify the correct surface.

(10 pts) Optimization Word Problem with Lagrange Multipliers [From
Midterm # 1 Last Year]

A paper company makes two kinds of paper, x units of brown and y units
of white every month. Given a fixed amount of raw material, x and y
must satisfy the production possibilities curve

4x2 + 25y2 = 50, 000

for x ≥ 0, y ≥ 0. It costs the company $23 to produce a single unit of
brown paper and $42 to produce a single unit of white paper. On the
other hand, brown and white paper sell for $25 per unit and $52 per unit,
respectively. Assuming the company is confident of selling all the units
it produces, find how many units of brown paper and how many units
of white paper it should manufacture every month to maximize its total
profit. Use Lagrange multipliers.

(10 pts) Absolute Maxima/Minima on Closed, Bounded Sets

Find the absolute maximum and minimum of f(x, y) = x2 − 2x+ y2 + 4y
on the boundary of the set R = {(x, y)|x2 + y2 ≤ 16, x ≥ 0, y ≤ 0}.
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(5 pts) Planes [From Quiz # 1 Last Year]

Let P1 be the plane passing through (A/2, 3, 0), having a normal vector
of < 2, 0, 4 > and let P2 be the plane with equation x + By + Cz = 2.

a (2 pts) Find the equation of P1.

b (3 pts) Find conditions on A, B, and C so that the two planes have no points
in common.

(5 pts) Clairaut

Let f(x, y) =

√
1+x2+y4e− sin105(x2−y2)

ex+ey+x2+y2+cos2(xy) . Evaluate ∂3

∂x∂2yf(x, y)− ∂3

∂y∂x∂yf(x, y).

Simplify your answer fully.
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