MATH 24| EXAM 4 SOLUTIONS Fall 217

M1 Flxyz) = \Jzzt + xzzj\ + [2xy2 + Q005 (22)]

O
Curl F = ?/gx ?/ay 2 [1Pt]

y&& x2d 2xyer2eos(Qe)

= {3 [2><3?= +2c0s(22)] - (X“t )3t —[3 (?X\/H?ws(Zz))—% (y%z)]j
[ O - '3 (ym]
= <2X2—2x2 L — (?Y% ?}'EJ v (- 31) = 6 [i_i]
I+ is ndeed possible o have F’ gt‘aol‘F
We must have: jzzz %é Q) Xzz_ 3{: @) ?xyu?cos@%)-—i@

(Aptl
P
O: Yy A =ty = yzxchm) [Lpt]
@ : x= %F: zzx+?c,§;"%) = 39 —O ——> G )= C(=) U—Pﬂ
J
(- &xye+2ws(22) = ﬁ = 2y2x *i; = dz QCOSQZ)rmst

= C(z) = sin(22)+ K [1plc]

_—

Hence : ¥(x,y,2) = yzzx +sin (2=2) + K

(b) B;) Hme Fum(lamev\‘l‘J Theoreyy, 01[‘ Line Imlregra?s:

S F-d7 = £ (ra=0)- £ Pe=-0) Ot ]

C
Plpe)= -t -2k F(0, 1) =-(T)-1+K ?] [1pt)
Plt=1)= -1)+T0 o F,0,%) =~ (%) + 1+K Lipt]
= ( Fodr = { - eiext-1-Efnsk =2 Upt)



2—\ I: j\ de -I-Nd)l wl\ere V[Z jL‘ , N:: )(3.
C

B&; (Green's theorem we hawe

_ N oM
1“S§<7“ B—;jdA [2pts ]
= Sg (3)(2—4)13) dA [2pts]
R
where R 3¢ the mterior of the square | defived loy
-1<x<| and -l<y 2] (2pts]

[Grader: Students do wnot meed to sketch R. ]
\ J

Hence 1= j S <3x2—4y3) dy dx [2pts )
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[3] 'Bxg Sto kes! Theorenm

I = j F. df = ﬂ curlF - dS [—1_—_}
C 2
where  the umit MorMaQ vector 1 s directed UPWarc(.[_l_P_jf_j
?arame']’r'\'&e Z Lua u—fmﬁ (x,y) :
?(x,\))zxt+\7]+(mﬁ l;_l____E'_t_]
where (x,y) lies regiow R +hat is the witerior of a
JEr'lavxg()e)iV; xy—Peane> with vertices (0,0) (1,0), (0,1). [IPJF]

—

[Gm&er: Students do “_Ot mneed to §l<e+:dq R. ]

Bv)
—

o=t 12 T k
L L -,\ - tagab [t
=k o 1 - -
R t+l\+'\2
Unit viormal vector to Z N :_2’ _— J
I xRl 3

For \'ﬁ be'mj chrecjreci upward: U\oose @ Sign. f_\_LJE_]
[Gracler : ijudew'ts may use any oﬂ«er reasOmefe

method fo  express TxT and Find right sign for 7]
- tor k \
curl F = B;bx 5\/37 W = —22+J - 3k [_l__PL]
3y 22 —x
L=@ ([ C2ag-sk) (1e]+F)da ()
R
s+ ({Cae3)an = -4 flan [ipt)
R R
‘\r'\ang'*e”"-
= -4 (Area of R) = ‘Allz' = =2 [[Pt:\

{C“traderi Sjrudevﬁrs may use any O'qur FeaSOV)que VV)e'H')ool
to wmpute the doubfe iw+€grq7 over region R. ]



15 B‘é the iDiverraence Tlﬂeorem:

jzj P ds = [} e oav Bpts]

D
div

(?x) + ; (3y ) + —(5%)— 10 [3pts)

Sz dS = 10 jgjav

D
= 10 (Volume of D) [2pts)
= o1, Tlf = 107w [(2pts]

\'\?-'gl')t arex of base
Ablternatively :
{Clracler : udenTs Yﬂakg use an)' 0+L|er reasovw\la?e method

to ompute the 'h)er \V\+egf‘a(7)ej)a5qvl rerated M‘\‘Q?Fag
For EXQW\PQQ, \97 use O-‘: C\E)e,iwcir')me Coordiwa‘tes:

2 ¢\ 2
1§ F.sas = o j S 8 ¢ dz drdb
b

0 o) \

1 Jf any student
fllows this

procedure/ drstribute
points Consis%en%;’
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