2. Wthh integral computes its area?
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a. a cone j J PR
b. a cylinder

e. None of the above

\/C. a helicoid ( a spiral ramp )
d. a sphere

e. None of the above.




Section 7.5 Surface integrals of functions.

We learn:

e the same as in section 7.4 (which was
about finding surface area) made a bit
more complicated by integrating a scalar-
valued function over some surface.

e We don't really need page 396: Integrals
over graphs.

Recall: the area of a surface S
parametrized by a function (x,y,z) =Phi(u,v)

is given by
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New formula. We suppose we have a function
f:RN3->R.
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3 Theifeqral 1<
Like question 6: SzéfD ]

Evaluate ﬂXZO@S jfzu(\+2“‘3‘f>m du dy
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where S is the part of the plane z=1 + 2x - 3y

that lies inside the cylinder xA\2 + yA2 = 4. fZTFJ\Z ‘5<L+2f‘ &-3es; 6>Mraéva(@
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Example: A unit sphere is made of material with surface
density zA2 gm/cmA2 at point (x,y,z). Find the mass
of the sphere.

Solution:  Pvadwafe H 2= dS
stshevp/

Phi(u,v) = (sin v cos u, sin v sin u, cos v) Solmg od

O<u<2m 0<v<T hg%fe/

= (-sinvsinu, sin v cos u, 0)
(Ccos v €cos u, cos Vv sin u, -sin v)

T u
T v

T uxT_v=(sinA2 v cos u, -sinA2 v sin u, -Sin vV COS V)

| T_uxT_v || =VsinA4 v +sinA2 v cosA2 v = sin v Question: what is z when expressed in
Z‘TPW (u,v)-coordinates?
Mass = a. sinv
j\j (sE Ve SV AV A = . -~ /b. cosv
oV O c. tanv
d. sinu

e. Cosu




Why it works:
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The scaling factor by which the parallelogram
area in the (x,y,z) space is multiplied from the
the little square in the (u,v,) plane, is

|| T_uxT_v ||




