Parametric Representation of Surfaces — Prof. Richard B. Goldstein

r(u, v) = x(u, v) i +y(u, v) j + z(u, v) k

Normal Vector Fy Xy

A(s) =jj| r,xr, | dA:jj\/u(@f +[§j2 dA
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Examples

Cylinder

Xx=Rcosu,y=Rsinu,z=v

X2+y2:R2

Cone
X=UucosVv,y=usinv, z=Kku
22 — kZ(XZ + y2)

Paraboloid
X=UCOSV,y=usinv, z=u?
7 = X2 + y2

(alt) X=U+V,y=u—V,z=2u*+2V
notice — difference in grid lines
7 = X2 + y2

Hyperbolic Paraboloid
XSU+V,y=u-v,z=u’-V°

z=xy
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Ellipsoid
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Using z:J_r41/1—%—yZ (cracked egg?)
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Better: x=3sinucosv,y=2sinusinv, z=4cos u

Torus (donut)

X=4CcoSU+2COSUCOSV
y=4sinu+2sinucosVv
z=2sinv

Tornado
X =2 + 0.2V +(e”* - 0.8)cos u
y=3+0.4v +&** -0.8)sinu
zZ=v
Spaceship :

X =cos usinv
y=sinusinv
z = cos Vv + In(tan(v/2))




