Parametric surface

Needs["Graphics ParametricPlot3D™ "] ;

Given the parametric surfacer(u,v)=cosui — 2sinu j + vk, O<su=<2n -1<v<l
Represent its surface and determine its area.

fl = ParametricPlot3D[{Cos[u], -2 Sin[u], V}, {u, 0, 2},
{v, -1, 1}, AxesLabel - {"x", "y", "z"}, ViewPoint » {2.47, 1.37, 1}]

rf

rlfu_, v_] = {Cos[u], -2Sin[u], V};
x1 = Cross[D[rl[u, v], ul, D[rlfu, v], v]]
Simplify[Sqrt[x1.x1]]

{-2Cos[u], Sin[u], 0}

\/4Cos[u]2+Sin[u]2

Asl = Integrate[Integrate[Sqrt[x1.x1], {u, O, 2x}], {v, -1, 1}]
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Given the parametric surface r(u,v)=ui + v j + (4-u*-v?)k, —2<u=<2, -2=v=2
Represent its surface and determine its area.

2 = ParametricPlotSD[{u, v, 4-u? —vz}, {u, -2, 23, {v, -2, 2},
BoxRatios -» {1, 1, 2}, AxesLabel » {"x", "y", "z"}, ViewPoint » {2.47, 1.37, 1}]

r2fu_, v_] ={u, v, 4-u”2-v~"2};
x2 = Cross[D[r2[u, v], u]l, D[r2[u, V], Vv]]
Simplify[Sqrt[x2.x2]]

{2u, 2v, 1}

\N1+4u?+4v?

As2 = Integrate[Integrate[Sqrt[x2.x2], {u, -2, 2}1, {Vv, -2, 2}]

% 16\/§+38Arc8inh[%} —ArcTan[\/:;] +38ArcTanh[%]



PramSurface[1].nb | 3

Given the parametric surface
r(u,v) =3sinucosvi + sinusinvj + cosuk, O<su=<x, O<v<2r
Represent its surface and determine its area.

3 = ParametricPlot3D[{3 Sin[u] Cos[Vv], Sin[u] Sin[v], Cos[ul},
{u, 0, =}, {v, 0, 2x}, AxesLabel -» {"x", "y", "z"}, ViewPoint » {2.47, 1.37, 1}]
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r3[u_, v_] = {3Sin[u] Cos[Vv], Sin[u] Sin[v], Cos[ul};
x3 = Cross[D[r3[u, V], u], D[r3[u, v], V]]
Simplify[Sqrt[x3.x3]]

{Cos[v] Sin[u]?, 3Sin[u]?Sin[v], 3Cos[u] Cos[v]?Sin[u] +3Cos[u] Sin[u] Sin[v]?}

\/(7+2005[2u] +COS[2 (U-V)] -2Cos[2V] +COS[2 (u+V)]) Sin[u]?
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As3 = Integrate[Integrate[Sqrt[x3.x3], {u, 0, n}], {Vv, 0, 2% }]

27
J If[(88ec[v}2+Tan[v]2 ¢ Reals || 4+Re[(-7+2Cos[2V]) Sec[v]?] <0 |
0

(Re[(-7+2Cos[2V]) Sec[v]?]| = 4&& 1 +Re[8Sec[v]?+Tan[v]?] < 0)) &4 Cos[2V] # 5,

5
[—6—5x/l+COS[2V] Log[4] +5+/1+Cos[2Vv] Log[8] - —+/1+Cos[2Vv] Log[2Cos[v]?] +
2

5./1+Cos[2V] Log[—2—2003[2v}+3«/1+Cos[2v] }+
2Cos[2V] (—3+2 1+Cos[2vVv] Log[4] -2+/1+Cos[2V] Log[8] +

1+Cos[2Vv] Log[2Cos[v]?] -2+/1+Cos[2V] Log{—Z—ZCos[Zv]+3x/1+Cos[2v} H]
1
SeC[V}Z——(—12—5\/1+COS[2V] Log[2] +5+/1+Cos[2V] Log|[Cos[Vv]?] -
16

10+/1+ Cos[2V] Log[2+2Cos[2v}+3 1+Cos[2V] }
4Cos[2 V] (73+ 1+Cos[2Vv] Log[2] -~/1+Cos[2V] Log[Cos[v]?] +
2+/1+Cos[2V] Log[2+2Cos[2v]+3 1+Cos[2V] ]))Sec[v}z,

Integrate{\/7+2Cos[2 u] +Cos[2 (u-v)] -2Cos[2Vv] +Cos[2 (u+V)] Sin[u],

|

{u, 0, 1}, Assumptions -
! ((8Sec[v]?+Tan[v]? ¢ Reals || 4 +Re| (-7 +2Cos[2V]) Sec[v]?] <0 || (Re[(-7+2Cos[2V])

Sec[v)2] = 48&1+Re[8Sec[v]? + Tan[v]?] = 0)) &&4 Cos[2 V] ¢5)H av
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Given the parametric surface r(u, v) = ucos(u+ v)i + usinvj + (9-u’)k, 0=u=3, 0=v=2rn
Represent its surface and determine its area.

hl = ParametricPlot3D[{uCos[u+V], uSin[v], 9-u?}, {u, 0, n},
{v, 0, 2}, AxesLabel -» {"x", "y, "z"}, ViewPoint » {2.47, 1.37, 1}]
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Given the parametric surfacer(u,v) =2cosui + 2sinu j + vk, O=u<2x 0=<v <1andthe
vectors ry, ry, and ry x ry in (u,v)=(0,1/2)
Represent its surface ,given vectors , and determine its area.

gl = ParametricPlot3D[{Cos[u], -2 Sin[u], V},
{u, 0, 2x}, {v, 0, 1}, AxesLabel » {"x", "y", "z"}, Mesh -» None];
g3 = Graphics3D[ {AbsoluteThickness[2], Line[{{0, 0, 0.57}, {0, O, 1.5}}1}1;
g4 = Graphics3D[ {AbsoluteThickness[2], Line[{{0, 0, 0.57}, {1, 0, .57}}1}1;
g5 = Graphics3D[ {AbsoluteThickness[2], Line[{{0, O, 0.57}, {0, -2.5, 0.57}}1}1;
g6 = Graphics3D[
{Text[Style["\!\ (\«xSubscriptBox[\(r\), \(u\)1\)", FontSize -» 16, FontWeight -» "Bold"],
{1, 0, 0.5}, {1, 131, Text[Style["\!\ (\*SubscriptBox[\(r\), \(v\)I1\)",
FontSize -» 16, FontWeight - "Bold"], {0, 0, 1.57}, {1, 1}1,
Text[Style["\!\ (\*SubscriptBox [\ (r\), \(u\)I\)x\!\(\«SubscriptBox[\(r\), \(v\)1\) ",
FontSize -» 16, FontWeight -» "Bold"], {0.75, -2, 1}, {1, 1}1}1;
Show [
g1,
g3,
g4,
g5,
g6]

o
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r4dfu_, v_] = {uCos[v], uSin[v], V};

X4 = Cross[D[r4[u, V], u], D[r4[u, Vv], V]]
Simplify[Sqrt[x4.x4]]

Integrate[Integrate[Sqrt[x4.x4], {u, 0, 2% x}], {v, 0, 1}]

{sin[v], -Cos[v], uCos[v]?+uSin[v]?}

1+u?

1
ny1+47% + —ArcSinh[2 n)
2
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Given the parametric surface r(u, v) =ucosvi + usinvj + (9-u’)k, 0=u=3, 0=<v =2rand
the vectors ry, ry, and r, x r, in (u,v)=(2, n/4)
Represent its surface ,given vectors , and determine its area.
h2 = ParametricPlot3D[{uCos[u+V], uSin[v], 9-u?}, {u, 0, 3},
{v, 0, 2}, AxesLabel -» {"x", "y, "z"}, ViewPoint » {2.47, 1.37, 1}];

h3 = GraphicsSD[{AbsoluteThickness[4], Line[{{ﬂ/?, W/? 5}, {Bf 3\;?, 1}}]}]

h4 = GraphicsSD[{AbsoluteThickness[4] , Line[{{\/?, V2, 5}, {0, 22, 5}}]}]
vz, s}, {5v2.5v2, 7}}]}]:

h5 = GraphicsSD[{AbsoluteThickness [41, Line[{{\/?,
h6 = Graphics3D[

{Text[Style["\!\(\*SubscriptBox[\(r\) , \(u\)1\)", FontSize » 16, FontWeight -» "Bold"],

3V2 3V2 )
{ P 1.1 + > 1.2‘}, {1, 1}], Text[Style["\!\(\*SubscrlptBox[\(r\), \(v\) 1\ ",

FontSize - 16, FontWeight - "Bold"], {_0_5‘, 242 +0.7°, 5_2‘}, , 1}] ,
Text[Style["\!\(\*SubscriptBox[\(r\), \ (U\) I\N) x\ I\ (\xSubscriptBox [\ (r\), \(v\)I1\) ",

FontSize - 16, FontWeight - *Bold"], {3 V2,342 /2, 7‘}, (1, 1}]}];
Show[h2, h3, h4, h5, h6, ViewPoint » {2.47, -1.37, 1.57}]



r5[u_, v_] = {uCos[v], uSin[v], 9-u”2};

x5 = Cross[D[r5[u, v], ul, D[r5[u, V], Vv]]
Simplify[Sqrt[x5.x5]]

Integrate[Integrate[Sqrt[x5.x5], {u, O, 3}1, {v, 0, 2x}]

{2u2Cos[v], 2u?Sin[v], uCos[v]?+uSin[v]?}
Ju?+4ut

1
- (71+37 37)n
6
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