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Problem 1 (5 points): Answer the following True and False questions. You will get 1 point =" " 07~
- for a correct answer, lose 1 point for a wrong answer and will neither. lose nor get a pomt S e
for leaving it blank. ‘Write out the entire word: TRUE or FALSE P

(1) The level_ curves of a function of two variables can intersect each other.

(2) If -%‘ an'd %"—c are- contmuous then f is dlfferentlable Lo
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( ) If fz,y) is contlnuous as a function of z for each ﬁxed 2 and contmuous as.a functlon Co
oo of y for each fixed x, then f is continuous. ' RSN -
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‘ ( ) If f (z T,Y, % z) is a differentiable function, then the direction of most .rapi;i"décréa,Se ls Vf ERETE

6 ) Consider the function flz,y) = y? — 2% — yz5. The Ievel curve deﬁned by f(q;]y) - 1
has a tangent hne parallel to (3 1y at the point (1 —1) _ _ _
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Problem 2 (10 points): Consuier the function f(z,y) =
(1) Sketch the domain of f and describe the range. of f

" (2) Draw the slices for y = -2, <1,0,1,2.
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( ) DJB‘M’the/Sﬂlces for z —jm J0,1,2. .

D= uf«%t-“). \4*4.
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Problem 3 (10 pomts) Some word problems: Jooo T
(1) Suppose W represents average annual wheat production in bushe]s/ cre and that W
is a differentiable function of the variables T (average annual tempefature in °C) and -
R (any@pl rainfall in cm). Also suppose that 8W/8T = —2bu.f° Cland OW/BR =
~ 8by. /e T, in some 5 year period, 7" increases at a rate of 0.15° C/yr'and R decreases o
at aTate of 0.tcm/yr. By how many bushels per acre does the Vaiue of W decreaso over - i
:'thls ﬁve year perlod‘? ' ' I w
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. ( ) Suppose that the temperature in °C at the pomt (Jc,y) is glven by T(r y) = 10 — e
(o 003)z? 4 (0.004)y%. If you are located at the point (4,3) and are feeling cold, in .
. which, dlrectlon should you move to get warmer most quickly? Describe the. d1rect101’1 S
o as an angle from the positive z-axis moving in the counterclockw1se dlrectlon : '
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" Problem 4 (1=0 pomts) Consider the function flz, y) = iln(m +y) R :
. (1) Find the linear approximation L(z,y) for f(z,y) which is valid for all {z,y) near the
point (1,0). Use this formula to approximate f(1.1,—0.1).
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; (2) What is the equatlon of tangent plane for z = f (w, y) at the pomt (1 0 0)‘7
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o (3) C'al_c2f/83: and 82f/8:.5'8y for any (z,y).
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etc where approprlate)
(1) = 2sin ¢sin f
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Problem 6 (9 pomts) Consider the function
' flz,y,2) = z? +2y +22/2+2:cy

_ whose level surfaces are all ellipsoids.
(1) Find the dlrectlonal derlvatlve at (=1,1,2) in the dn‘ectlon of 3i+ 4k
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(2) Find all the pomts of the level surface f (93 y, z) = 4 Where the tangent plane to the = -
' surface is parallel to the mz—plane .
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