10-10:50am ' Exam 2

Fall 2011 Math 0240

100 points total Your name: S)O/é AL + [‘ o S

No calculators. Show all your work (no work = no credit). Explain every step. Write neatly.
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1. [10 points] Find the gradient vector field of f(x,y,z) = y” tan(z”)

7f(xvie)= fxo fy fe

£y = . }zz/f - 3x2sec(x’)
- tom(x*)
%Y‘ 4 2
__ yitam(x)
{2 =

z

74 0uy2)= B sec (), 2 fan(x?), = 32 fom (X))
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| [z +2
2. The goal of this problem is to evaluate the integral [[ sin (:v s 25) dA
R r—=

where R is the triangle with vertices (0,0), (2, —1), and (4;0). .
a) [10 points] Consider the transformation u = z — 2y and v = = + 2y. Solve
these equations for x and y.

Uty =2x = x = Y
L
_ V=X oy - VU - V-

b) [10 points] Find the Jacobian of the transformation.

7-

X Xv/ : XM:X\/:"ZL’
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_ - 1 = L
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c) [10 points] Find the new region of integration (in the wv-plane) and sketch it.

T wu= x-2y , V=X+2y
>/‘ gI: >/:O) oeXx<lY
TS ) usvEX
g:, _‘ (40) y oculy , OCVEY
(6,9 SRt y ez
o S, y==% ) o
| Tl): u= x+x=2x => 0cUsd
T—l ( V= O
S, y= F-z, 2exET

Continued on the next page

‘(\.[A/Lé(%s D;][ﬂ Ve it ek 9/1%

‘ Lo i xy-plawe | (0,0)-(0,0),
e i >/ % (2,-1)= (4,0),

C(y0)=(4,4)
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d) [10 points] Evaluate the integral.

[fsonszy)an = ] ol

e R

| /Qw/:{(u/“)/ o<ueHd, 0LV< M}




See Wampdée “q , page 735

3. [10 points] Evaluate the integral [ y*dz + 3z dy, where C' is the arc of the
' C
parabola z = 4 — y? from (-5, —3) to (3,1).

(-53)

Set y=1t  Jhen x=4H-1° _3ecte]
dy=d+, odx=-2tddt, y%«- ¢ [—QM%) 2t
3xely = 2(u-1?)olt |

jyza(x+’;><p(y f[ZT,Lg-f B/L/ fz)fo(%__
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4. Using Lagrange multipliers find the maximum and minimum values of the
function f(z,y) = 3zy® subject to the constraint 2z% + > = 6.

a) [10 points| Write the Lagrange equations.

By;: UXX (1)
éxy::Z)\y (2-)

2X2+'y2:6 [3)
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b) [10 points] Find points where the function has possible extreme values.

Asgume Y7 O (2) = 3x=2x,
[])= 3y?=i2x?, yi=4x?i=2x)*,  y==*2X
(3)=> X2 +4Yxiz=6 => X==F[| Y= + 2

Ty =0 Hew ()= eifher rz0 o7 X=9
x=0: (3) = O0=6, & covAra dic oy = X#0
oo (3)= x?=3 X= V3 <

Points ane (21,22 ) (dpoivits) o (#J2,0)

(Q/ﬂor'u.?LS)
c) {10 points| Find extreme values.
Max aiains Whew x>0
#(/)i'Z):[I_Zf/ (MAM{(WW VW}
Min atfeins whett X<O )

{('/,iZ) ::E] iWMiW/W Ve

(Wole £ (2V2,0)=0 , 1o LicaX/ietin )
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5. [10 points| Find the y-coordinate of the center of mass of a triangular lamina
with vertices (0,0), (1,0), and (0, 2) if the density function is p(z, y} = 1+3z+y.

R:{(x,y}/ o ¢ X<l Oé>/§-2}(+2;.

(0,0) (10) X
| —2x 42 ‘ZWZ
m= [axey)dydx = f[y+3x>/+ Xj

| |
(—~2><+2 eI EX RN yx+2) A X

I — . | | }_ £
= [ (axe)olx= [ F00ax],= 3
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bonus problem [7 pomts extra] Find the region E for which the trlple integral
fffl r? 2?) dV is a maximum.

ve
Tho fumcbion 1-xi-ye=2° B nepet

outsde Hwe www‘ spo hes e X2+ Y3
s Hemnce
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