1. Find the linearization L(z,y) of the function
Fla,y) =a¥ = e

at the point (zo,yo) = (4, %)
What is the approximate value for the power 4.1%5! that you obtain by means of this lin-
earization L(z,7)? (In your calculation you can make use of the approximate value In 2 ~ 0.693.)
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2. If u is a unit vector (i.e., [u] = 1), then what is the correct formula for the maximum value
of the directional derivative D, f(a,b) of the function

flz,y) = Va* + 22

at the point (a,b)?
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3. Consider the following three limits,
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Which of the following statements is true? (Select one answer.)

A.) All three limits converge.
B.) None of these limits converges.
C.) Only limit (I) converges.
D.) Only limit (II) converges.
@ Only limit (III) converges.
F.) Limits (I) and (II) converge, (IIT) does not.
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4. Find the equation for the tangent plane to the quadric surface
ax? + P + 2z =T
at the point (1,1,1). What is the equation of the line of intersection between this tangent plane

and the ry-plane?

A)Bz+2y=10,z2=0
B.)8z+2y=12, z=0
C.) 8z + 2y = 14, z=10
D)8 +4y=12,z=0
E) 8z +4y =14, z=0
F)8z+4y=16,z=0
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5. For a cylinder with circular base the formulas for total surface area S and volume V are as
follows,

S =27r? + 27rh,
V = ar?h.
Here r denotes the radius of the base circle, and h the height of the cylinder.
Find a relation between r and h for a cylinder with fixed surface area and maximal volume.

In other words, among all cylinders that have the same surface area S, which one has maximal
volume V7
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6. Find the distance from the origin (0, 0,0) to the quadric surface

20 +2y% + 222 +3x — 2 - 10 =0.
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7. Analyze the critical points of the function
flay) =2+ —y.
Which of the following is true?

@ The function has one local minimum and one saddle point.
B.) The function has two local minima and one local maximumn.
C.) The function has one local maximum and one local minimum.
D.) The function has three saddle points.

E.) The function has one local maximum and one saddle point.

F.) The function has one local minimum and one critical point at which the second derivative
test is inconclusive.
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8. Evaluate the iterated integral
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