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Esercizio 1 (7 punti)
 

Si determini per quale valore del parametro et E R il campo vettoriale
 

g(x, y) = (x(x2+ y2y., y(x2+ y2yc) 

è sia a rotore nullo che a divergenza nulla per (x, y) =l' (O, O). Se possibile, se ne determini quindi un 
potenziale per (x, y) =l' (O, O). 

Risultati: I oC "" - 1 Il '-f(x'Y) '" i ~ (l<'~r"') + eost , 

Calcoli: 

:re.llo~ ~ ~ ol.o. (0,0, ~'I - ~'4») i"'"J-.,t.: , t.~cLo 
~)( ')y 

~2.: oty(~~...y'3.)al-12)( ,~1 = Qlx()(..\.'f'L.)ol-1 2y I 
()')( /,.,. 

... 
A.Q Aot:01L ot= ~ ~ ~ ~ ~ o< E: ~ , 

~ ~~ t," ~ elle.. ~ + "..!, Co.L~~: 
o lIx ~7 

~_... + ~ ::: (x'l.*y"-)'I..·+ Xol{~t. ... \/"")tJ.·I:J.~ + ("1(7....,/'') "'... y()(t~,/ ..)d.-'21 ­

~'C 9,/
 

~ ( x~ .. '1"1.)0/. -l [2 (xt ... Y1.);- :2 ti. Xt -+ 2 oJ. "I 2..J = ()( ~-t ~... )':J. 2 (i -t o() . 

~' \..." A~.u.L. ~~~ ~ ~ (j..=-\ ...... _H-~y- ~ U· r, I 

L't..~sk~ ~ fO~~r~ J..,..'"i ~ ~ ~~ d.~ ~~r~NN'­

JuJ~,=-C;/~~ 1R~'f(oto)~~è:·~ ~CM#.4. ~~~,
 

t1o. ~ "0Il cw...cAu. ~) ~ .de ... o ~ -; e:- ~ ~~~~ ot.:. ~o
 

~ 4r -1 ('i ~-- crJ:.o~~ ~ ~ A~~~ ~'... ) ~~
I .;....,2-:. t l.><dx ..dt .J 

.MN\ ~~~.c.h, ~~s:t4 _ . CJ,.LecJl;.~ '. ~\ ~ ~ t I
S-L- c1)C = I 

d'f::)( ,~\~ <f(x,,,) = .!.. lo, (x'l..y2.) -+ k(y). X"+y1. i 

d)( ~2.04'12. l :: .i.5: t!t::: i~t+kl 
~~ 2 2 I 

,
 



Esercizio 2 (8 punti) 

Si dete~~ni la. n~t~a dei. punti stazionari della funzione f(x, y) = xy - 2x3 + y2 - !y. Se ne 
determmmo qwndl 11 masslmo assoluto e il minimo assoluto nel rettangolo di vertici (O O) (O 2) 
(-l,!), (-1,0). ' , '2' 

NI\1T\ 5TA'lloNM. l ~ ("'6,.(/6 ), SEU,A; (-'414 , ~&)" t11r.JltlO ~ELA'I1~O. 

Risultato: Hl~lrtO ,..SSoLlJTO ItJ ~ETrMGoto: --l: ': .f(-"4,31g ) ì Hl\çS.A1'S'oL : 2=f(-f,,~)= f(-I,o). 
Calcoli: 

ra...ec..ot:.~ ~ ~~~ J,..' f : ~ = ~ - 6x.2. / ~:: )C .,.21 _-t/. ' 
.... ò~ ~7 2­

llt"A.~tMA..ote ~ . O ~ O',,,(1J.t F~ \..a ; 

y-=-6x? ~ )(.+1'2)('l.-'Y,1 =0 j c:..; 2.4)C~"tf.)C-l=O. 

G4u.ste J..~- r-:- - J! = _1/ --t y=.§. -::. 2­
')( = - -t :t ~ 1-+ 24 ':: / 2+ 44- l' g
 

'24 " 4 = 'i/'6 y- , _ "--->o
24 --r I - 36 - ~ 

C...t~ L I ~:.......o, ~ ~ ~ct. (-12.)< 1). ~J.: .,..L 

("" 1) . \ 1 2 ~ 
~ '~4À'\'--",~ '6'6 ~~ ~~ ~...Lt.. ~ -5 I ~ 

-r-Jo ~ J,; ~&.... IJ& ~ (-~ln ~.Owv-D ~ ~ 
o. 5 ~ "t"\.o..~ -u.r~ '" .5 , ~ :J ~ 4,"'~' ~ ~. 
N&-~ (-~ ,i) I c4 ~ ~~ ~ ruA;(AAA-aJo, ~ f(-j, ~)~ -~. 
V~~ ~ ~~ ~~~. r~ )(-=Q RA ~~ ~ y~~2.' 

~ ~ ~~ ~~ ~ '1="4. ~'~ f(ol"~)= -1~' 
PGo\,. y=-o ~ ~~ ~ _2)('S,.t~ ~ ~,,~ ~ h ~ 

~ _ '3/2 ~ )( <: O • p~ y:: 34 ~ ~.~ '\J~ - 2)<3 T~ )< -+ ~ , ~ ~ 

~~ h ~~ -6)(2.-+ i = O, ~ x= !"~ (e.. c..eo x=-i- f,; ­

~'~~\I~ -1 <. )C<.O ). ~ ~ f (-~' i) == 1.. f-=-v )( -= -1 k 

..ç.~~ ~ y'--iy~2 I 1... ~ ~~ k ~~ y=1.
. 4­

~ ~-.. f(-1134)=~' T",~ ~ ~~ J..d ~CMAr (~
 

~ ~ .e..J~ ~ ~ ... ) ~'k .f{OcO):O,f(o,i)=f,
 

.f(--i,l)=2, f(-I,o) =2. 
.. 4 

~~'f- ~ ~~.;­1'", <:e--. &..u.~~ I À...Q 

-z.. ::. f (-~,.1) :J ~ ~ .2.= .f(-1/~) =f(-l,o).
64 4 8 I 
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Esercizio 3 (7 punti)
 

Si calcoli l'integrale ffA 2+y2dxdy, ave A è la parte del primo quadrante {x ~ O, y ~ O} compresa
x 

fra la circonferenza {x2 + y2 = l} e l'ellisse {~ + y2 = l}. 

~ ~j2 --1­
Risultato: ,;;) 4­
Calcoli: 

,.., A ....

l NV\k~ ,..... -<..
 

1 2 

s~ ~ coJ...~ L '-:t.l'orvle.. ~ lIor-~1 ok &t!tu.. t e. to~~ 
l \ e 1/ ~ Il alA' ,. '. C ( . . )-t """ 1:.tr~ ~ <=t"4V\I\.O UA~... ~ ~~~~o .., 

lJ.~~ ~~ ~ )(.=- çCAS: o I 'te:. f ~ e , 6E. [o,-n'/2.1 ,I 

CSE.[1,~.(e)]. UJ..~ f*(t) '. ~~~ ~(~r-JL 

c:L.U. (..t.U..tsJ.(.. X ':: f Co? l' "- Y=- f ~ é7 ~ ~ 

.i ~~(c)~ e -+ ~ ') &t-'l 1:' '::" -1 ~ ~ 2. = _-4...;....---- , 
4 lo?e+ 4it-L 8 

t- ~ ~~ le )~ 2. . ~ 2 -'.-.
 
\J ec,a..e+4 ~Lf) J... +~~1.e
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Esercizio 4 (8 punti) 

Si c~lco? l'integrale JJJp z dxdydz, ave P è la piramide avente per base il quadrato [O 1] x [O l] e pe 
vertIce Il punto (1 1 2) , , . r 

2' 2' . 

Risultato: I i

Calcoli: '------------=---------------­

~ ~~. J: ~~, bo..s\-.. ~te.~~ ~ ~If ~. Io~ 
~o.ko cAP1. AN:O\,M.~ T o(; ~~ (O,o)} ('l,O), (1/21 ~/.2.). li r'~ 

fQh1~U ~ (o ,0,0) , (1,0, o) e. ('\(2 I ~12.12) h~ ~'1~ z==4y. 

~ \:n't.Qey""­ c~~) -v.:'t:..TCl\AAol:? ~ ""e;,; 

ffr i ~ )C~ot i = 
4y 

4 S5 d'(dr(S ~ dl ) :=. 32 Sf y'2.c;\ ~dJl = .... f~ ~ 
p ,. O T ,fU~ a:,jo ".,. 

1-----­
I~~ ~ cl:.."x; / -...• ..,.",la. c4 t' -':..:t.".~•.-L .ol. Qi,. 'f'~ 

~ ~ ~G\MA Cl. ~t~ ~ ~ ~~ a.2. -f"~ (~''1) e.'" ~ dAR... 

e:r...lA..J:o [1/4 ,1-%J X [V4 I 4- %] .rtJtR. ~~ ~ t"'·~ I ~ 

~ ~ ~r~ (o ,4{z ,o) CAvv ('V:lI·~ I 2. ) t.,'" ~ J.A.. 1! = 4-)C. I tue«t-v 
t.k tc-r?r (~,ot~ , ~) ~ (1,112 1 o) ~ A~ d.o... 2 = - 4 )( +4 ... ] 

'D\ICM.~ ­
2. 1-i-/ 1-è4 2. 2­4

lfr~ d"'7olt ~ ~ cAl [~ d xl) ;I. dr )J== ~ 'i ( 1-!)2,.l2 OO) (~-~~ ... f )dc :z 

f o ~/4 ~/4 o o 


