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1. For f(z,y) = 3z — 23 — zy? find all local extrema .
solve Vf=0  f,=3-322—y>=0  f,=-22y=0
from the second equation two cases:
x:0—>—>y2:3 (0,:|:\/§)
y=0——322=3 (£1,0)
second der.Test:
Jiz = —6x Joy = =2y fyy =2z
and D = 4y? — 1222 for (O7 j:\/g) D>0 saddle points
for (1,0) D<0,A<0 local maximum
for (—1,0) D < 0,4 >0 local minimum

2. For f(x,y) = 3z — 2% — 2y find the absolute extrema on the tringle
with vertices (0,0),(2,2) and (2,0).
theset T={0<x<20<y<ux}
using problem 1:inside the triangle no points
and on the boundary (1,0)
generally 3 parts of the boundary: B; = {0 <z <2,0=y}
then f on By = g(x) = 3z — 23 gdr)=3(1-2% =0 (1,0)
and ends (0,0) and (2,0)
By = {z=2,0<y <2} then f on By = h(y) = —2(1 + y?) only ends
2,2)
By ={0<z <2,y=uxa} then f on By =l(z) = 3z — 223

V@) =3-62=0 (% %)
now values: f(1,0) = 2... maximum

F0.0=0  fe0=-2  f(h3) =%
f(2,2) = —10...minimum

1 /1
3. // v dxdy:/ / v dy | de = (u=1—zy,du = —xdy) =
1—ay 1—ay
D 0 \0
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1
/ lnl—wyyédm:/ n(l—z)dz=(u=1—x,du=—dx) =
0 0

:/lnu du:—[ulnu—u](l): 1
1
it is convergent since
Inu u-

lim ulnu =70+ —-00” lim — = (’H.R.) lim = lim —u=0
u—0+ u—0tT U™ u—0t —uU" +

. in the coordinates z, vy, z

(a) ifin S={p=2,¢=32m0€0,2m)} — 2z =2cos 3m = —/2

and x = 2cosfsin %ﬂ' y = 2sin 6 sin %7[' SO

=/2cosf y:\/isine
circle 22+ y2 = 2, radius =+/2 on the horiz. plane z = -2
(b) ifin S={2=2,7>0,0 =75} r=0,z=2,y=r>0
cosy =0,sing =1 (0,7,2)
a ray = half line parallel to the y— axis in the yz— plane

. By cyl.coord.///m dxdydz =1
s Va4 y?

where B = {(z,y,2);2° + 3> + 22 < 2,2 > 0,2 > 0,2 +y* > 1}
inside the sphere ,outside the cylinder

0 -
I‘/// drdfdz where B* = {(r,0,2);7” +2* <2,z > 0,0 € [-5,5] ,r > 1}

thusI—/cos@d@//rzdrdzwhere D* ={(r,2);r?+22<2,2>0r>1} ={1<r<

f0<z<\/2—r2}

V2 2—1r2 V2 V2
bl 27 V2—12 41V2
SO I—2[Sln9]2/ T / zdz d?"z?/r[z}o dr:/r(2—r2)dr: [7"2—%]1 =
1 0 1 1
2—1—1+§:Z

also 0<2<1,1<r<+2-22

.from/ /(/e‘”sdy)d:c dzgiven: 0<z<1l,z<z<1,0<y<z

outside x: 0 < ax <1 and then 0 <y < z,0 <z < x thus
1 1 =z 1 r T 1

O/ /(O/GQSde)dﬂc dz = 0/6333 O/(O/dy)dz dex = O/xQe”’de = [%eﬂfg}; =i(e—-1).

z



7. the integral I = ///y drdydz where B = {(z,y,2) ;22 +y?> + 22 < 4,2 >0,y > 0}

in cylindrical I = ///r sinf - r drdfdz where B* = {r?> + 22 < 4,2 > 0,0 € [0, 7]}

™ 2 —r2 2
S10) I= /sin 0d9/r2 / dz | dr = [—cosf]; - /7“2\/4 — r2dr( Table)...
0 0 0

in spherical coordinates I = / / / psinfsin ¢ - p? sin ¢ dpdfde
B**

where B* ={0<p<2,¢6€[0,%],0 €[0,7]}
thus

™

3 2 3 9
I= [ sinfdf | sin®¢ do [ pPdp = — o8 2¢ —| =1|2-0|-4=2m.
4 0 2
0 0 0
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