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MATH 213, Section 001 Name PVO ‘p‘ 80\/\5 \ \A&‘Q‘H«
Fall, 2007, Prof. Sachs
Exam 2 G number

o Show all work clearly and completely. You may lose points for incorrect,
incomplete, or unclear work, even if your final answer is correct.

e Do all work in the space provided, or, if extra room is needed, continue
your work on the back of the exam pages, being sure to mdlcate clearly
where the work is. Put your final answer in the box. Extra paper
will not be accepted.

e This exam has 8 problems, each of which is worth 10 or 15 points.

e GMU Honor Code is in effect. No notes, books, or each other’s
work.

1. (10 pts.) Let f(z,y,2) = (z +y) + (v + 32)3.

Find the gradient vector V f(z,y, 2) and the linear approximation to f
near the point z =1,y =2,z = —1.

6-@ Ex T4 J:a,) + f-% lc Z(M%)L, ﬁ'[_l(xﬁ)+3 (34—3%)\@
+ 3(34%?) 3K by citar
[ eesien Han e\?«h&?}
M xzy Yo, vel webave iy =3 yrTe—l s

Gb| = 6T+ +TB el F(L2)=3Tv)
(1079 -¢

o e Furha,

K5 Of= GOFapEAr ”
L= & +6() 4D

Rayavks -Fx‘ommo'? s 0 LuF hacde
Dovx‘—}' s ke Puve  witd ‘kcwwém‘/é L—



2. (10 pts.) If f(z,y,2) = £ e**~¥", find fop + f,-
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3. (15 pts.) (a) Suppose w is a function of the variables PV, and T,
say w = g(P,V,T) and that each of these three quantities P, V,T is a
function of z,y, 2. Express g‘” g‘:, ‘3‘: in terms of the derivatives of g
and those of P,T,V. DO NOT PUT THIS ANSWER IN THE
BOX, JUST BOX IT IN
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4. (10 pts.) (a) Find the derivative of the function f(z,y, z) = 2 +y +24
at Py(—1,1/2,1) in the d1rect10n of the unit vector # = ﬁfgfﬂ
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(b) Find the direction(s) in which the same function f is increasing
most rapidly at the same P, and find that rate of increase.
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5. (10 pts.) If z =r cos@, y = r sinf, express the differentials dz and dy
in terms of dr and d6.
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6. (15 pts.) (a) Find the most general solution to the equation
Vi(z,y,z) = (z® + 2y + 2z2) i+ (22 + 22 +9) 7+ (2® + 2z + 32%) k.

(= XLH;« e 2 F = xS 2y xPe - (4 2)
T AR Gy T 2o ttey o 4= 42Ty LL(R)

W £, = \)(’%" 4+ 23%4 l/\'(%) so W@=3"> L )=erc

o /ﬁwf )= k3 2y +x2 + }ﬁl“i%”%@

(b) Find the divergence of the gradient of f as given above, or in

symbols V - V f(z,y). Use the given vector function for V f, don’t
recompute it from f.
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(c) Can the equation Vf = M(z, y, 2)i+N(z,y, 2)j+P(z,y, 2)k always
be solved? Justify and explain your answer in either case.
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7. (15 pts.) Find all the local maxima, local minima, and saddle points
of the function f(z,y) = 3z% + 6zy — 2¢° + 332
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8. (15 pts.) (a) What is a Lagrange multiplier?
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(b) Find the equations used to find the point(s) that minimize f(z, y, z) =
z? 4+ y? + 22 when zyz =1, but do not solve them.

ﬁp; ‘ZKZ)—}"Z&J/)J"U:E) s M Ledy 6{/7)\ VZ

@’\5/, 3%’\"—& xsz,’Jf KJTZ "z
?x”/%z;z—
ij T
MOT6 Db - esk. So/xrc 22 = )\x%
VY Ire L

[ dies Lo ot x:7:%=)] pe xgz =]



