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1. The point in the plane tangent to the surface 222 + y? = z + 3 at the point (1,1,0)
which is closest to (2,4,0) is:
(a) (07 37 O) (b) (_17 27 1) (C) (_17 07 _1) (d) (Oa 07 O) (e) (_17 _17 2) (f) (17 17 O)

2. Which of the following planes is parallel to the plane tangent to the graph of the
function z = z* + cos(2yx) at the point defined by (z,y) = (1, %) ?

(a) —2z+2=1 (b) x4+y+22z=1 (¢) 2x—2z=1
(d) —z+2y=1 (e) 2z +y+2z=1 (f) —2z4+y+z2z=1



NAME:

3. The function £(z,y) = (y — 1)?e®™¥ achieves a local minimum at:

(@) (0,3) () (0,—3) (o) (LO) (d) (L) (e) (2,1) (f) nowhere

4. One of the tangent planes to the surface 22 + 2zy + y? + 2o — z + 2 = 0 which is
perpendicular to the yz-plane is:

(a) 2y+2=0 (b) y+2=0 (¢) z+2=0 (d) 2=1 (e) x+2y=0 (f) 2y=1



NAME:

5. The distance from the point (2,2, 3) to the ellipsoid 22 + 3% + 222 = 4 is:

(a) V6 (b) 0 (¢) 1 (d) V2 (e) V3 (f) 2

6. The sum of the absolute maximum and the absolute minimum of the function
f(z,y) = 2% — 22y? — y? — 1 on the region {(z,y) | 22 + 2z + 4y* < 1} is:

(&) 1+v8 () 1+V7 (¢) 1+v6 (d) 1+v5 () 1+V4 (f) 1+V3
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7. The temperature of a metal plate in the zy-coordinates is given by T'(z,y) = y?e* 1.
Suppose that an ant is at the point (0,1) on the plate and wants to escape from the
plate by running in the direction of the fastest temperature decrease. How fast is the
temperature decrease at (0,1) in the direction taken by the ant 7

8. Suppose that three positive numbers a, b, ¢ satisfying a_12 + l;% + C% < 3. Then the
minimum of f(a,b,c) = abc is:

(a) 6 (b) 27 (¢) 3 (d) 33 (e) 2 (f) 39
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9. The altitude of a hill is described by the function f(z,y) = 222y — 7z cos(y), where
x is how far east the point is and y is how far north the point is. Is it true that an
unrestricted source of water in the point of coordinates (1, 7) flows due north?

e Justify your answer!

10. Let a function h(z,y) have a maximum point at (xg,yo). Is it true that the Hes-
sian determinant hu.(7o,Y0) hyy(T0,Y0) — hay(T0,Y0)? of h(z,y) at (zo,yo) must be
positive?

e Justify your answer!
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11. Find out whether the limit

lim (mQ + yz)(cos(xy) — 1)
(z,y)—(0,0) x* +yt

exits, and if the limit exists, compute the limit.

12. Is it true that the tangent plane at the surface z = f(z,y) at point of minimum of
f(x,y) in the interior of the domain of f(x,y) is parallel to the zy-plane?

e Justify your answer!



