16.6. Pavametrric surfaces

DeQ ) A parametric Su\’(—&cg (& an objeck \)cwowme\‘r'(%cc\ by

o vedor funckion of two varables .

Q) A Sﬁé cave  of o yedtor func¥e  Ta) (s

gluen by Seftg €ther U o Vv 4o be constany

€4. The (yltnder ey =\ TS parametrized by
| T(0,2) = (cos8, S8 T)
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«Bi‘f'i The ‘i)““\’\" 1= {:uu«p (S pamth*ri%eé by
R = (19, o) X pacamerrization

Pop Congider a vector fumction
YY) = (R, Y, ZAN)) ,

() The packol derivatives of Teww) ove

ok 29 o 2% 79 9%
?u:(?(&\ DQ»%U\) Q“A v (3V‘3V“BV)

<£YC2\ I o sufwee S PC\Y‘ame\“rT%eA by F(u,v), +hen
Hhe tangent pane o S has a normal vedor raxTy

F&XF\: - - r ’\'D o-g
Yo and  ove '\-ow\sev\ vecirs

the gqvid carves



E_ﬁ Sketch the surkace Parqme}r'(%el bj
TPy = (2U ooV, 24 SmV, V) with \&uel 04VET.
Se\ Tdea - Sketch grid  carves
WSl D Fov) = (2cosV, 25mV, V)
~ o helx fom (-2,0,0) + (2,0,T)
U=2 9 ¥ (2v) = (4csV, 4smV, V)
~ o hefx fom (-4,0,0) o (4.0,T)
U=39 Y (3.Vv) = (6CsV, 6swV, V)
~ 0 hefix fom (-6.0,0) v (6.0,T)
V=0 9 ¥(4,0) = (-u,0,0)
~ & fne Seament fom (-l,0,0) (-3,0,0)

i Ty (% 8y T
\)-3 AV(Q‘ ) —2M)3)
- T
~ o (e Sesmﬁ"\* ‘FWW\ ('%_,Iig) h(z»—z 3)
T R dy (48, T
v= S 3w = 5,2 u, .
T 3 'ST(
~ o (e gejmew\‘ fvom ( Y 5—) +o (éis-T, —.’;)

V=T 2 v, T) = (-u,0,T)
~ o line Seament fom (=,0,T) o (~30,T)
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E_X Fd Pavameh—(%q-\-’(ov\ OQ +he \I\ewﬂs?\\ere Xﬂ:(.\{.* 2*= 4
with 220.

Cefedt=4 =~ 3= ]a-d-q (229)
The shadow own the XY= plane

RS 3.(uevx \03 XZ'?‘“}L‘;“.

X
ﬂ@wp = (XY, Ja-g ) wirk "x‘f‘fﬁ“]

Sol 2 Tn c‘é\TV\Ar?(o\\ coordmates

Crx =4 > reg =4 2=la-c (220)

D %= 0 Y= vsmO, z-—ﬁ?

The shadow on 4he yo-plone = 046 &2T

'%Fs'(r.e\ 2 (Fesf, b, Ja-F) with 0¢0 <2, oeraa
Sol 3 Tn spherical coordinates -

S

efett =g~ Q24 ~ 2.
3 Y= LS s, Y= 26MQ SMp, T=25¢

120 3 0406420, 05‘94-11

aF(e‘«e) = (24ug 056, 28mQ SMB , 125 Q)

I cBLAT, pepe L
With 0£642T, 0cQe




E_x Fwd on e%\&a‘\"(ov\ of +the ‘\-awsew\- plane 4o +he ?aro,\oo\o‘\d

TRy ar QW W2),
Sol \ (\)s‘(V\S the %VQA'(EV\‘\‘)

r=yey D Kk9-2=o
~ o level surface of ﬁx.j\%hs@‘f-%.
of = (fu £y ) = (2x,29, 1)
A normol vector @ wcn i 2) =2 (2,2,7Y)
The towaent plone of (L 12) Ts given by
&zu-\\ ©24-) - (2 -2) ‘-a
Sol L (Uging a parametrization)
The ?am\oo\o?A r%*Y B quvv\e\-ﬁ?:eA by

?‘uﬂ\ = (49, X*Y)

ST = (Lo, 2w), =01 29)
Dy = (2%, =29, )

At L 2) 5 Yy = C=2,=2, )

The -\-uv\Sevr\- plove of (L 2) Ts given \)3
k&u-\\—zcy\\ﬂz -2) ‘-ﬂ

Note You con also use a c:\\?nc\ricq\ parnmetrl zation

3 - L S
SO)= (resg, réng, ) wrh v={z, a:% of 1 1.2)

However, +he computniion s gqute tedions



é ledr S be twe surface povamefrized by

?m.\n = (uH), ol ary) wdh wv vo
() Fnd an eqby\aﬂo\/\ ot +he -\-qvxgevr\‘ p\ome to § at (2,5,3)
Sol Y= (3w.0,1) and Ty =(o0,2v,1)
3 Voxry = (~2v, =3uW, 6WV)
Fnmd « and v o 2,5,3)
Fw) = (2,6,3)
3 W12, V=6, usv=3 3 u=l, v=2
% VU=-2 works Lor +he Seconmd ejmation, Ybut nev for the
last e guofiion.

A wnormal vectr g F\l 3(?\\1 =(-4,-3, (2)
The ‘%nwsen\’ p\cw\e ot (2.6,%) Ts Sivev\ \03
- 40%-2) -3¢y-5) + 2(2-3) =0 |

(2) Fmd ol pomts o S where +he -\-c\vxse\/ﬁ' plave Tg
parallel 4o he xy- plave .
Sol TL fhe tamqent plane s parallel o the yo-plave,
the worwma) vector Taxry = (~2v, =3W, 6UV) must

be paralel v R = (0.0, )

=) -2y =0, ~3U =0 | no Solutions
o[ |

WV?2o




