Seja Superficie Parametrizada Regularr: U c R2 » R3
nf-1:= X[U_, V_] = Cos[v] Sin[ul; y[u_, v_] =Sin[u] Sin[v];
z[u_, v_] = Cos[u]; (xParametrizacaox)
inf-1:= ru_, v_] = {x[u, v], y[u, v], z[u, V]};

in-):= esfera = ParametricPlot3D[r[u, V], {v, -7, O}, {u, O, 7}, PlotRange » 1.2,

PlotTheme - "Scientific", Background » Black] (xGrafico da Superficiex)

Out[«]=

Definamos o campo vetorial ff: R » R3

= ff = {0, a, 0}; (xDefine o campo vetorial constante paralelo ao eixo yx*)
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in-1:= campo = VectorPlot3D[ff /. a > 4, {x, -1.5, 1.5}, {y, -1.5, 1.5},
{z, -1.5, 1.5}, VectorStyle » {Arrowheads[0.02], Purple}, Background - Black]
(*Linhas de Campox)

Out[«]=
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in(-1:= Show[campo, esfera]

Out[«]=

in-1:= SliceVectorPlot3D[{0, 1, 0}, {X"2+y~*2+2z7A2==1}, {x, -1, 1},
{y, -1, 0}, {z, -1, 1}, BoxRatios » {1, 1, 1}, Background -» Black]

Vetor normal a superficie:

ini-1:= TraditionalForm[MatrixForm[{{i, j, k}, dur[u, v], &yr[u, v]}1]
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i j k
cos(u) cos(v) cos(u) sin(v) —sin(u)
—sin(u) sin(v) sin(u) cos(v) 0

In[-]:= Fy=08yr[u, v]l§ ry=208yr[u, v];

nn[u, v] = ryxry; (xNormal - n&o unitariox)
1= Simplify[TraditionalForm[nn[u, v]]]

Out[ #]//TraditionalForm=
{sin(u) cos(v), sin®(w) sin(v), sin(u) cos(u)}

inf-1:= supel = Norm[nn[u, v]]};

in-1:= TraditionalForm[Simplify[supel, Element[{u, v}, Reals]]] (¥Norma do vetorsx)

Out[ #]//TraditionalForm=
[sin(w)]

B Temos, portanto, ds=|sen(u)|du dv.

B Note que n=nn/|nn| e ds=|nn|du dv, portanto, n ds=nn du dv

n-1= TraditionalForm[ff.nn[u, v]] (*Calculo do Produto Escalarx)

Out[ «]//TraditionalForm=
asin®(u) sin(v)

{0} 7T
In[e]:= j j ff.nn[u, v] dudv
-nJ0o

Out[«]= —a T



ni-1= normal = SliceVectorPlot3D[{x, y, 2}, {Xx"2+y"2+2"2 =1},
{x, -1, 1}, {y, -1, 0}, {z, -1, 1}, BoxRatios » {1, 1/2, 1},
VectorPoints » 8, VectorStyle -» {Arrowheads[0.02]},
Background -» B'Lack] (*Vetor Normal & superficiex)

Out[=]=

SuperficiVec.nb | 5



6 | SuperficiVec.nb

inf-1:= Show[campo, normal]

Out[+]=

Out[«]=

0




SliceVectorPlot3D[{y, -X, X+ 2}, {Xx*2-yr2-2 =0}, {x, -2, 2},
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{y, -2, 2}, {z, -2, 2}, VectorStyle -» Arrowheads[0.02], Background -» Black]
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in-1:= gr = VectorPlot3D[{x Cos[y], zSin[x], Cos[x+2z]}, {Xx, -5, 5},
{y, -5, 5}, {z, -5, 5}, VectorPoints » 10, VectorStyle » Arrowheads[0.02],

VectorScale » {0.1, Scaled[0.5]}, VectorColorFunction -» GraylLevel,
RegionFunction -» Function[{x, y, z}, x*2+y”*2+2z7A2 <= 572], Background - Black]

Out[«]=
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inf-1:= Show[gr, fig]

Out[«]=

.= fig = Plot3D[Cos[Xx] * Sin[y], {X, -3, 3}, {y, -3, 3}]

Out[«]=




