12. Let R be the rectangle 0 <x <In2, 0<y <In2.

Compute ” e* VdA.
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Directions. Solve the questions in the space provided.
Unless noted otherwise, you must show your work to
receive full credit. This is a closed-book, closed-notes
test. Calculators, computers, etc., are not used. Put a
your final answer in a | box, | where appropriate.




1. Compute the mass of a triangular plate bounded by
the y-axis, the line y = x and the line y = 2 — x, if the
plate’s density at point (x,y) is 8(x,y) =x + 2y.
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2. Find all the local maxima, minima and saddle points
of the function f(x,y) =4 —x? —xy —y? — 3x + 3y.
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3. Find the area of the part of the surface z = 2/x? +y?
that lies between the planes z = 0 and z = 6.
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4. Find the equation of the plane through (1,1,0),

(—1,0,2) and (2,0, 1). (_| 0, 2)
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5. In what direction is the derivative of the function

f(x,y) = x%y + yZx at P(3,2) equal to zero? Explain
your reasoning,

Vhyy) = (2rgry wt 42y
[ et ol <q > be « uw vec:‘f"')\r

At (3,1) +he clerl‘vﬁ‘i\/c in the divech on 0$ W
/1 N/
D§ = V{'(QZY“. o = <2.3,24-2j 3 +z,3,2/.<\a,b>
= 16, 21 -8, b
6o + 21 b

Nefice Fhat 1€ Caby = a1, =16 >  thew He devivabre

iy VLS divectine 15 2evo, Bt presvmably w=<4 b
5w vak vechor 5o e g oo K20, 16D

_(21,.—é> <ZTZZ> / <21, ~16> |
Jai* 4= | g9

"




The regmm o zvm‘“" of tha — /]
wwik cwcl.e in the fourth Z"“&‘“V\‘L —
=1 Vi

Cowve\r‘h,ta“\'\) ‘F\FQ«W\ M ?on‘vd' (’)4‘3)
—%—rfeso

/M thas re&u,m Jtuv& :ﬁ.wm (Y‘cose Y.SJ.MQ) O‘V"'

| cdrdb

_‘L A - Y .
ﬂ’m’c’“ § § '+7¢*tf is §m>

o

O A
.___‘—-————-““’“‘_“ dr dp :j g dr 46
4 A

I+ (2coste H5in%e I e
)
20mz2 46 = T e 2

(2 Pt §omaeio

e

.}_-I:N\:‘

-.1\'

7. Find the work done by F over the curvem the direction of increasing t.
F = (xz,z,y) and r(t) = (t,t%,t), 0<t< L.
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8. This problem concerns the vector field We seek < v ofentiad Fun ¢t n

1 1 x
F(X’y’z):<§’ 2y _%> flxy 2) 7%\( wheda F = (74‘) Le,
(@) The field F is conservative. (You do not need to <_ _f ‘} 2L 9t 9F
show this.) Find a potential function for F. ‘-3 2 ‘3 , 27 <9>() 5’% ‘é""E ‘
: £
Frowa 'ﬁn:: ,733_( = —%— 50 ';C(xﬂjé) = SJ = _;T + 3(%2)
Thas &): —%‘— 3(% 13) We e naed b Fund a(x/z)_
o"‘ﬁ 9"1 - - %’ - _i - i
: Iz Ez:%‘ = 3(5,2%{2‘&02‘ = A0
NO’LJ W «L\av*é g(j'z): %-\IL\(%) So L§(x’9/%) = Z—é— 1‘% +/€\<g)
£ L x b - _
Mo“t "Q—“ T - — = _.-,?é_ . é\__‘_\:, _
wTETTR T TgptEta W oo

wm hig) s o« wnsfﬁm‘j e we ety sef +fo O,

f(%:j)é): % +_‘g'_!

:Po'J‘CVL'Hﬂ»Q Functon :

YT T YT Y e > g N Y
(b) Suppose C is the following curve: 'M/) Cuvve be 3 s ok ?at nt
3 — cos(7tt) g t>
t) = , 14+t% 2" ) for0<tg 1. .
r(t) < B A: \((0) - <\) ,A) | > GKV\DQ
Use your answer from part (a) above to compute N %
J gd +<——y—>dy——dz ends ak B: Y(l)= <2/ Z/ Z> 4
C S

"“-—-/\__A___/\_/\‘_Ah_/\_ AN .z’\\___-h-..__'_. - \-./r—'

(Lo £ dan g, 42
, J

= /
|
A 2 Z _l. 4 - )
A : (E*zj“(: l
{BQCQU.S‘Q F';VF‘)
\
ls conservative - B / [
1 \}_}\‘}\"”J - 2 = 2 - O



that gives the volume of the solid bounded below by
the xy-plane, on the sides by the sphere p = 2, and

9. Using spherical coordinates, set up the triple integral
Z
above by the cone ¢ = 7. y = 3 I

Once you have set up the integral, evaluate it.
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10. Recall that Green’s theorem asserts that
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Let C be the curve (traversed counterclockwise)
that contains the region R between the graphs of
y =x? and x = y2. Use Green’s Theorem to find

i(xy +y?)dx + (x =y)dy.
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11. Recall that Stokes’ theorem asserts that Fl'rsLl lets 3’\0“") ’n'uz cuave  C
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F(x,u,z) = (y, xz, x?).
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