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INSTRUCTIONS.

1. Exam period: 3 hours.

2. No books, no notes and no _calculators are allowed.
3. There are 10 questions to be answered.

4. You have to justify that your answer is correct.

GOOD LUCK!



Question 1. Consider the function
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f(I1y)=Iy+I—2+F-

Find all the critical points and classify them as saddle, maximum or mini-
mum. Notice that the domain of f does not include z =y = 0.
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Question 2. Use Lagrange Multiplier method to find the local maximum
and minimum values of the function

fz,y,2) =z -2y + 52

subject to the constraint g(z,y) = z? + y® + 2% = 30. [Hint: There are only
one max and one min.]
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Question 3. Convert the integral
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to polar coordinates and evaluate exactly.
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Question 4. Find the mass of the solid which is bounded between the two
spheres 22 + y? + 2% = 1 and 22 + y* + 2% = 9 with density function
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Question 5. Calculate [, F .d7 when
F=(y+2)T+@+97 +¥,

and C is the line from the origin to the point (3, 3, 3).
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Question 6. Given that

G=31+ yz?,

compute [, G -d7, where C is part of a hyperbola beginning at the point
(1,4) and ending at the point (0,5). (Messy calculation can be avoided.)
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Question 7. A moving particle has position vector

r(t)=(§~z)_a"+2?7+7{, for —1<t<1.

(a) Find the velocity vector of the particle at time f.
(b) What is the distance traveled by the particle during the interval
—1 <t <17 Use the fact that | 7(¢)|| = /£2(1 + t2)2.
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Question 8. Compute the flux of the vector field
= (z - Ey)? + (4y — 2z)7 - 3w7c),

through the surface S, where S is the part of the plane z = z + 2y above the

rectangle 0 < z < 2, 0 < y < 3, oriented upward. Z-‘-’/(Z,ﬂf)=z+2;
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Question 9. Use the Divergence Theorem to evaluate the flux integral
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where § is the surface of the cylinder z? + y* = 1 bounded by the planes
z = —1 and z = 1 (including the ends of the cylinder). It may be helpful to
use cylindrical coordinates somewhere.
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