Math 223 Exam 2 Name: (gﬂ;(/{—{ [,

1. (10 pts.) Suppose that the rectangular coordinates of P is (-3, —4, —5).
Find the cylindrical coordinates and spherical coordinates of P (compute 6
and ¢ out).
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2. Let f(z,y) = 2/y — .
(a) (10 pts) Find af: and ‘—91.

(b) (5 pts.) What is the largest domain of B—f'?
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(¢) (5 pts.) Suppose z = s* + t? and y = e*. Find %{ and express your
answer in terms of s and ¢ only.
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3. Assume that z = f(z,y) satisfies sin (z2) + yz = 1.
(a) (3 pts.) What is z when z = 0 and y = 17
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(b) (12 pts.) Find 22 and £ at z =0 and y = 1.
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(c) (5 pts.) Use (b) to estimate the value of z when z = 0.02 and y = 0.99.
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4. (15 pts.) We want to build an open-topped box with a volume of 500
inch®. The material for its bottom and four sides costs $ 0.5/inch?. Find the
dimensions of the box that minimizes the total cost.
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5. P(z,vy,z) =100 + zy — yz denotes the pressure in a room at (z,y, 2).
(a) (5 pts.) Find —V_>P(93 Y, 2).
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(b) (5 pts.) Let ¥ = (1,1,1). Find the directional derivative of P at (1,2, 3)
in the direction of 7.
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(c) (5 pts.) Find a possible dlrectlon f such that DzP(1,2,3) = 0.
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(c) (5 pts.) Suppose that a dust particle moves in the direction where the
rate of change of pressure is most negative. In what direction does a dust
particle move when it is at (1, 2, 3) ‘/)
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6. True or False (3 pts. each)

02
(a ) u = e'sinz is a solution to 2 w + 5% = 0.

(¢) There is a function f(z,y) satisfying f, = z? and fy =92,
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(d) The level curves of z = sin (z + y) are parallel stralght lines.
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(e) The surface given by the spherical equation, ¢ =1, is a plane '
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Formulas:

r=+vz2+y? 0 =tan"t L
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e+ yc+ 2 == COS ~ ——fe——— = tan
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x =rcosf, y=rsinb.

w2+y2
p .

x = psingcosh, y = psin¢sinb, z = pcos .
Af =V f(Az, Ay) = LA+ Ay, Daf = NV f-@ = |V f]|i| cos .



