Math 200 Midterm IT (November 1, 2012)
Sections 107. Instructor: Julia Gordon

Name:
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Problem 1:

(a) |2 points] Let ['(z,y, z) = sin(zz-+y) — 2 +z. Find the expression for VI - the gradient
of I at a point (.L,y, z).
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} 12 ponts) For the same hoetion Flay, ), find the directional derivative D25/ at the
point (1,7/2,0) in the direction of the vector {1,2,3).
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{c) [/ pom/s} FFind the equation of the tangent plane to the surface defined by the equation

= sin{ez -k y) at the point {1, 7/2,0).
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Problem 2: The temperature 7" at a point on a metal plate depends on the ceordinates

xz,y. We do not know what the temperature function is, but the following information is

given: at the point 72(10, 11}, the temperature does not change in the divection of the vector

-4 j0 and the rate of change of the temperature at /2 in the direction of the vector i)

eqguals 32 degrees per centimeter.

(a) (2 points] If an ant is crawling through the point /2 in the direction of the vector i j
at the speed of 4 cm/s, what is the rate of change of temperature that the ani is
experiencing?

(b) [4 poinis] Find the gradient of the temperature function at the point /2.
(¢) 13 points] II a beetle s crawling through the point P2 at the speed of 4 em/s in the

direction of the vector 1+ 2j, what is the rate of change of temperature that the heetle
is oxperiencing?
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Problem 3: A hiker is going down a hill whose shape is given by z = ¢17% 2",

{a) [2 points] Find the direction of the steepest descent when the hiker is a4 the point
P(1,1/2,€*5). State your answer in terms of the directions of the compass (N, S, W, I,
NW, ete.); you can assume that East is the positive direction of the z-axis, and North
is the positive direction of the y-axis.

(b) {& points] Suppose that the trail the hiker is on follows the path of the steepesi descent
from P. TFind the angle the trail is descending at (compared to the horizontal plane).

(c) [3 points] For the same trail as in (b), find a tangent vector to the trail at 7. (It should
be a vector with three components).
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Problem 4: [5 points]

A function f{xz,y} satisfies: %{koﬁ)w:: a and %%kg,}j”w 3. The variables 2.y, s, and w
satisfy the relations:
s = 10
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FFind the value of ¢ such that %1— is zero at the point s = 10, w == (.
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Problem 5: All parts of this problem are about the function f(x, v} = 22493 e 7

{a) [4 points] Find all critical points of f.

() 14 points) Classily the eritical points of [ using the second derivative test.

(e} |6 points] Find the list of points where you need to compare the values of [ in order
to find its absolute minimum on the closed bounded domain bhounded by the curve

w = y? /4 and the vertical line @ = 1,
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Problem 6: [J points] A fly is zooming around a room. Fix one corer of the roon.
call it the point O. Prove thai at the moment when the fiv is at the maximal distance
[rom (. its velocity is perpendicular to the Hne that connects it to O.

Hint: Recall that if the coordinates of a fly at a time & are {0, 9{0), 2(4)). then iis
velocity at the time £ is the veetor of derivatives {@'(1), v/'(1), 2'(1)).
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