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Folha 7: solucédes

1. oz 0z oz 0z

m m m m onde

02 — Ay — 2x§ — 229 + 223 + 224 + Cos(:z% + x1 + sinxy)

ox1
56722 = —2x1 + 223 + 239 + 1 + 225 cos(23 + x1 + sinzy)
5672 = 2x1 + 2w3 + 224
5% = 211 + 223 + 274 + 1 + cos(z3 + 71 + sinz4) cos 74
52 bm
2. | 8§22 | onde
dz1 dx2
g% = 21 + 2x9 — cos(x3 — 1 + 22) + sec? (23 + 1 + sin xy)
$2L = 20y 4 29 + (202 + 1) cos(ad — 21 + w2) + (222 + cos x3) sec? (v + 21 + sinx,)
§22 = 228 + & + 2103 — 20102 — 30} + 1
% = 423 + 323 + 67173 + 279 — 22 + 22902 + 27122 + COS T2
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onde

g% = 221 + 224 — cos(23 — z1 + x3) + sec?(x3 + 71 + sin x2)

922 = 9wy + 24) (23 — w1 + 23) — (21 + 24) + 1

ox1

% = —2(z1 +x4) sin(zy +24)? = 3(23 — 21 +23)% (23 + 21 +sinxa) + (23 — 21 +23)3
(‘% = 219 cos(23 — 21 + x3)% + cos wy sec? (2% + 21 + sinza)

% = 2x9(21 + 24)° + cos a9

% = 223(23 — z1 + 23)%(23 + 1 + sinxa) + (23 — 21 + 23) cos 12

0z1

oL = cos(23 — z1 + w3) + 273 sec? (23 + 71 + sin xa)

% = (x1 + £4)2 + 2z3

(‘%’ = 3(23 — 21 + 23)% (2% + 21 + sinwo) + 223(23 — 1 + 23)°

9L — 91 + a4)

0x4

92 = 2wy + x4) (2} — 21 + x3)

% = —2(z1 + x4) sin(z1 + 24)?

SR SR R
ox1 Oxg dx3 Oy

onde

g% = cos(r1 + 224) — 4(23 — 221 + 23) — 2tan(x3 — 271 + x3) sec(x3 — 271 + x3)
922 — 9(xy + 2u4) (3 — 21y + 23) — 2(w1 + 224)% + 3(23 + 21 + cos x1)2(1 — sinz)
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% = 4(x3 — 221 + 23)T2 + 270 tan(z3 — 271 + x3) sec(z3 — 271 + x3) + 272

0zp — 229 (21 + 274)?

oxo
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52 = bxo(z3 — 221 + x3)"x5 + 229(23 — 221 + x3)3
0z4 __

oo 21‘2

g% = 2(z2 — 21 + x3) + tan(z2 — 221 + x3) sec(x3 — 271 + 13)

922 — () + 214)% + 6x3(23 + 21 + coszy)?

ox3
g:c% = 3(%% —2x1 + 1'3)23?%
S =
oxs
% = 2cos(z1 + 2x4)
gﬁ = 4(z1 + 224) (22 — 221 + 73)
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. O gradiente de uma superficie de nivel num ponto desta é um vector normal a
superficie nesse ponto.
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