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Math 316 - Exam 2 - Spring 2008 - Professor Sachs

Name: Gc*r>1 €nrr

Answer each question on this paper. Read them carefully and answer clearly.
Exam ends at 5:45pm. The GMU flonor Code is in effect. The exam is *'or-th

100 ooints.

1. (10 points) For the function f (r,y,z): 12 l2gz, find the total derivative Dfaof. f
at the point a: (1,2,3).
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2. (15 points) Define differentiability of a function / and also directional derivatives.
Explain the difference between the two definitions by considering /(2, a): ry2l@2 +a2)
nnless r : a: 0, with /(0,0) : 0, which has direction derivatives D./(0,0) : /(v)' but
is not differentiable (explain *hy). 
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3. (10 points) Let f ,9 : R r-+ R be twice differentiable.
g(n + t) satisfies the wave equation:
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Prove that u(r, t) :: f (r - r) +
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4. (15 points)
sensible result.
differentiable.

-\N6

02u 02u

T{ffiv:u'
T
VYP'

)t-^- vr(> i* )=

J'irr, U{ =

St^t<-, Ux =

x-+ ) ||z x+t

f "(1) + g"(7)

f '(\ )+ g"q)

f ({ ) n9) ,4-'r,o*{--t,T,='
t'(t) "(,) +g'{ta\H' I

F(t;r rl/(l't \

Describe for a general situation what the chain rule says and why it is a
The general situation is F : Rn -- R , G : R* --- R*, both of which are
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5. (10points) Findtheminimum ofr*yi.zsubjecttotheconstraint 7lr+2ly+Ifz:1
\-ol q=Xryll rvhele r,U,Z are all positive.
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6. (15 points) Consider a frrnction f (r,A). Describe conditions that should hold at a
Iocal maximum and explain why what you claim is correct. Then show that the function
f @,a) :4ra - 14 - ga satisfies these conditions at (-1, -1).
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7. (10 points) Give a caleful statement of the Inverse Function Theorem. Find conditions
on (zs,go) so that the mapping
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8. (15 points) Show that the relation G(r,A): A" +A -*':0 defines g as an implicit
ftrnction of r near (Jr,I).What is the derivative of a as afunction of r at (t/2,t12

rse near (ro,go).
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