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Surfaces

Curves in plane has three forms

» Explicit form: y = f(x)

» Implicit form: f(x,y) =0

» Parametric form: r(t) = x(t)i + y(t)j, a<t<b
Surfaces in space has three forms

» Explicit form:z = f(x, y)

» Implicit form:f(x,y,z) =0

» Parametric (vector) form:
r(u,v) = f(u,v)i+g(u,v)j+h(u,v)k, a<u<bc<v<d

Range of r is the surface S, Domain of r is in the u, v plane.



Surface Area
Explicit form

Area of the surface f(x,y,z) = c over a closed and bounded plane
region R is
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where p is a unit vector normal to R and Vf - p#0




Surface Area
Explicit form

Area of the surface f(x,y,z) = c over a closed and bounded plane
region R is
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where p is a unit vector normal to R and Vf - p#0
The integral of g over S
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Find the area of the region cut from the plane x + 2y + 2z — 5 by
the cylinder whose walls are x = y? and x = 2 — y2.
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Find the area of the region cut from the plane x + 2y + 2z — 5 by

the cylinder whose walls are x = y? and x = 2 — y2.
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Exercise

1. Integrate g(x,y,z) = x + y + z over the portion of the plane
2x 4+ 2y 4+ z = 2 that lies in the first octant. 2



Parametrized surfaces

r(u,v) =f(u,v)i+g(u,v)j+h(u,v)lk,a<u<b c<v<d
Area of surface is

// do = // |ry X r,|dudv
S uv—region

Surface integral of k over S

// kdo = // k(f,g, h)|ry x r,|dudv
S uv—region



Find the surface area of the portion of the cone z = 2¢/x2 + y2
between the planes z=2 and z =6

S(r,0) = rcosOi + rsinfj + 2rk
r, = cosfi + rsinfj + 2k
rg = —rsin@i + rcosfj + 0k
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Exercise

1. The first octant of the portion of the cone z = - X22+y2
between the planes z=0and z =3

2. The portion of the plane x+y +z=1
2.1 inside cylinder x? + y? =9
2.2 inside cylinder y?> + 22 =9

3. Integrate k(x, y, z) = x? over the unit sphere x?> +y? + 72> =1



