Math 285.002
Homework 13
Solutions

17.5 #34. We are to prove Green’s second identity: If D and C satisfy the hypotheses of
Green’s theorem and f and g have partial derivatives with the amount of continuity needed to
satisfy Green’s first identity, then

[[(#V*g~gV*f)da=G, (Vg ~gVf) nds.

It turns out that there is almost nothing to this, since applying Green’s first identity twice shows
that

[[(1Vg-gvs)da=[[ 1V gda-[[ eV dd

:(<}Scf(vg)-nds—HVf-ngA)—[gch(Vf)-nds—ﬂvg-VfdA}

(ﬁ nds—(ﬁ g(Vf)-nds
95 fVg-gVf) nds,

where the fact that x-y =y -x for any two vectors x and y was used at one point to cancel two
equal integrals.

17.6 #48 (a). With 6 and o as shown in the figure in the text, we notice that the point (x, y,0)
lies at distance » =b+acoso from the origin, so the parametric representation of a point
(x,y,z) on the torus is x =(b+acoso)cos@, y =(b+acose)sinb, z=asina , where
002,05 <2 .

(c). We compute that

r, :<§—;,g—g,g—g>:<—(b+acosa)sin0, (b+acosoc)c050,0>
and
r, = £’8_y’£ :<—asin(xcose,—asinasin9,acosoc>.
do da do

It is then easy to compute that
r,xr,=a(b+a cosoc)(cosoccosG,cosoc sin@, sina> ,

from which it follows that

Ity xr,|=a(b+a cos or)v/cos” o cos” @ +cos’ arsin’® 6 +sin’ o = a(b+acos ).



Therefore the surface area of the torus is

[ Ioxulaa=["["ap+acosa)d der
[0,27]:0,27] 070
=2z [ a(b+acoserder
=2m-2mab

=41 ab.



