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. Find the minimum and maximal values of f(z,y) = 2x + 3 on the set {(z,y) € R?: 422 + y? = 4}.

flx,y) = (2,2y), F(z,y) = 42® + y?> —4 =0, F'(z,y) = (82,2y), so 2 = 8\z and 2y = 2\y. When y # 0,
then A =1, hence x = 1/4 and then
y* =4—4/16 = 15/4,

so y = £v15/2. If y = 0, then = = +1. We get 4 points: (1/4,++v/15/2) and (+1,0) and the value is
1/2+15/4 =17/4, 17/4, 2, —2 respectively. Maximum is 17/4, and minimum is —2.

. Calculate [ fD 222y dxdy on the set D bounded by curves y = —22 4+ 1 and y = 0.

1 pl—z? 1
// zy? dedy = / / 222y dy do = / x2y2\éf"’”2 dx =
D -1Jo 1

= /1 (z% —2*)de = (2*/3 — 2°/5)|L, = 2/15 +2/15 = 4/15.
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. Find the minimum and maximal values of f(z,y) = 2% + 2y on the set {(z,y) € R?: 2% + 4y* = 4}.

flx,y) = (22,2), F(z,y) = 22 + 49> —4 =0, F'(x,y) = (2, 8y), thus 2 = 8\y and 2z = 2 z. If z # 0,
then A = 1, hence y = 1/4 and then
22 =4—4/16 = 15/4,

thus ¢ = £v/15/2. If £ = 0, to y = +£1. We get 4 points: (£v/15/2,1/4) and (0,£1) and the values are
1/2+15/4 =17/4, 17/4, 2, —2 respectively. Maximum is 17/4, and minimum is —2.

. Calculate [ fD 222y dxdy on the set D bounded by curves y = 22 — 1 and y = 0.

1,0 1

// chQda:dy:/ / szydydxz/ 22y?%,  de =
D —1Ja2-1 -1
1

_ / (' — 22)dz = (275 — 2®/3)|L, = —2/15 — 2/15 = —4/15,

. Find the minimum and maximal values of f(z,y) = 2% +2y+22 on the set {(z,y) € R?: 22 +4y?+2% = 5}.
flz,y,2) = (22,2,2), F(a,y) = 22 + 4y?> + 22 —4 = 0, F'(z,y) = (22,8y,22), so 2 = 8\y, 2 = 2)\z and
2¢ =2Xzx. If © # 0, then A =1, hence y = 1/4 and z = 1 and then

1’ =5-4/16 — 1 = 15/4,

hence x = +/15/2. If z = 0, then A # 0 iy = 1/(4\), 2 = 1/A, so 1/A? +4/X% = 20, thus 1/)\? = 5,
A=+£1/2,s0 y = £1/2, z = £2. We get 4 points: (£v/15/2,1/4,1) and (0,+1/2,£2) and the values are
1/2+15/4 +2 =25/4, 25/4, 5, —5 respectively. Maximum is 25/4, and minimum is —5.



2. Calculate [ [}, (12+1 5 dzdy on the set D bounded by curves y = % — 1 and y = 0.

1 2
Y 0
= = _— dx =
// x2—|—1 5 dady = / /054 ) dydac /_1 EEmE pa_q dx

/1 —(2?2 = 1)?de=—(2°/5 —223/3+ )|, = —((1/5—1/3+1) — (-1/5+1/3 — 1)) = —32/15.

1. Find the minimum and maximal values of f(z,y) = 2x+y%+2z on the set {(z,y) € R?: 422 +y>+2% = 5}.

fla,y,2) = (2,2y,2), F(z,y) =42® +y> + 22 —4 =0, F'(z,y) = (82, 2y,22), thus 2 = 8\z, 2 = 2\z and
2y=2\y. ffy#0,toA=1,s0 2 =1/4 and z =1 and then

y? =5—4/16 — 1 = 15/4,
soy = £V15/2. If y = 0, then A # 0 and z = 1/(4\), 2 = 1/), so 1/A? + 4/A? = 20, thus 1/\? = 5,
A= +1/2, s0 ¢ = £1/2, z = +2. We get 4 points: (1/4,++/15/2,1) and (+1/2,0,+2) and values
1/2+15/4 + 2 =25/4, 25/4, 5, —5 respectively. Maximum is 25/4, and minimum is —5.

2. Calculate I dxdy on the set D bounded by curves y = 1 — z* and y = 0.
D (z241)

R 2
Yy 1—z? _
// da:dy = / / + (RSP 5 dydx = / (CESIE o7 dx =

:/ (1—a2*)?de = (2°/5—22°/3+2)|L, = (1/5 —1/3+1) — (=1/5+1/3 — 1) = 32/15.



