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Instructions:

1. Calculators and Mobiles are not allowed.
2. Write neatly and eligibly. You may lose points for messy work.
3. Show all your work. No points for answers without justification.

4. Make sure that you have 10 pages of problems ( Total of 10 Problems})
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2 10
3 14
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5 13
6 11
7 14
8 16
9 14
10 16
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1. (a) (9-points) Find an equation of the plane through the point P(2,1,—1) and
containing the line L:z =1¢, y=—{+2, 2 =4t +3.
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2. (10-points) Identify the symmetrics of the curve 72 = 4sin# and sketch it.
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4

T .
3 3 exists or not as
T+

3. (a) {7T-points) Determine whether the limit of f{z,y) =
(z,y) — (0,0). Justify your answer.
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(b) (7-points) Find the linearization L{z,y,2) of f(x,y,2) = Qxﬂ at (3,1, —2).
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3
4. (a) (5-points) If f(:c Y,2) == sm(z) then find 685‘;82 at (1,7/3,2).
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5. (13-points) Find all local maxima, local minima, and saddle points of

Fla,y) = 6zy — z° + 3y°.
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8
6. (11-points) Sketch the region of integration for the double integral /
0

reverse the order of integration, and evaluate the integral.
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7. (14-points) Find the volume of the solid whose base is the region in the first quadrant

of the zy-plane enclosed by the curves y = x, y = /4, and y = 1/z while the top

of the solid is bounded by the plane z = z + 4.
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8. Consider the region R = {(z,y)|0 <z <2, 0<y <z}
(a) (8-points) Sketch the region R, find its area and describe it in polar

coordinates.
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9. (14-points) Use cylindrical coordinates to find the volume of the solid enclosed

by the surfaces z == z° + % and z = 6 — 2% — 32
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10. {16-points) Use spherical coordinates to find the volume of the solid inside the
“sphere 2% + 3% + (z — 1)? = 1 and outside the cone z = \/ﬁm
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