Math 344: Calculus 111
Chapter 11 Exam

Due: Thursday, 28 March 2013

Late submissions will NOT be accepted!

Name: K eVl

Instructions: Complete all problems, showing all work. Problems are
graded based not only on whether the answer is correct, but if the work
leading up to the answer is correct. Simplify as necessary. Leave any
answers involving m or irreducible square roots or logs in terms of such
(no rounded off decimals). Each problem is worth 10 points.







1. Consider the function f(z,y,2) = zyzeV® ¥, (a) Find the domain of f, (b) evaluate
f(2,-2,1).
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2. A thin metal plate located in the zy-plane has temperature T'(z,y) at the point (z,y).
The level curves of T are called isothermals. Identify the shape of the isothermals for

1 < k <100 for the function:
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Sketch the isothermals for T'(z,y) = k = 2, 10, and 100.

T(:E, y) =

B AR T L
I+X1{‘f}’l

> x(d4y) = 0k
2 Xty ® K

Curcles flh m X‘y'floww,

o T ]avﬁ( cuvwes At




3. Show that the limit does not exist.
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4. Find the limit (you may assume it exists).
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5. Use implicit differentiation (either version) to find 8z/0x and 0z/0y.
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6. Verify that the function u(t,z) = e~****sin(kx) is a solution of the heat conduction
equation
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7. Let z =12’ +129°, £ = uwo® + w?, and y = u + ve¥. Find 8,2, 8,2, and 9,z
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8. Prove the theorem: Suppose f is a differentiable function of at least two variables. The

mazimum value of the directional derivative Dyf(z) is ||Vf ()| and it occurs when w has
the same direction as the gradient vector Vf(z).
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9. Let f(z,y,2) = VT +yz, P(3,1,1), and v= (6, 3,2).
Find Vf(z,y,z),

b) ’;i'rind Vf(P),
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(c¢) Find D,)f( )s

(d) Find a formula for the linearization L(z,y,z) of f at P,
(€) Use part (d) to estimate the value of f(3.01,1.01, 0.99).

Clearly mark each part of your answer.
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10. Find the maximum and minimum values of the function subject to the constraint.

floy,2) =yztay;, zy=1, ?+22=1
Ty —

Lu,t_;_}-

- = e
it s 4
I J glqy )= Xy 4P =
V'F (Y/‘ﬂ,
Vrbyni2) > -2

4, 2’1‘-)6, |}>

vowm o WY 2
-q\: _,_ >\ (x ~)?\ 7



[0‘) Fod the S[/!W{'fS'}' ﬂ{iﬂl’”"w fom Tl (’0@1% (3,’)") h e

?l&V\L et G= 2 = L, = 2= K+‘L}—|

& 2 2 T .
g (X,'}, 2) = (X‘\'o) 'f'[‘f}’ ﬁo) I (—%-?:D)l
= (D7 1 (;—01 F(ar)
2/, , ) L n .
I (4)= (x-2) +G-1) (x+y) by inerhng 2 2x4y-|

= % - Yx rq tyt “dy FxTEAXy fy®

B Y x 271 -y + Axy r5
Gl i vmr FGgq)= 4 09y) .
<
§E <§—/ 3\9' <Uf7< 24 4’1\9_ Lf'\} - X flx>
Mo i hagper dhon FE=B. S0 we rad b Slve

<!+><T)\9 =g . élbc riy =4
[ty sl

~by= 0
$=0 = x=f
= 2= [+6-] = 0
Then  A* (1,60) = F(1,0)= 2-4 5= 3
S0, ;L\w}cA’ distinee s ' “ﬂ"

d(100,0) = \&J(P;G,D D

Eﬂi Y‘Oi,-l S"l/lbula( g\bv\/ !% 2 WH:;/\ (WM g'DzT.>f Lvm{’
T o onf of fafer J.







