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UP.622 Find the surface integral of the first kind:

=ffz(x+y+z)dr

z ={(x,y,2) eER3|x=2u+3v,y=3u+2v,z=u+v,uve0,1]}
Proposed by Daniel Sitaru — Romania

Solution 1 by proposer
x=¢@ouv)=2u+3v;y=9vu,v) =3u+2v,z=x(uv) =u+v;
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fx,y,z) =x+y+z
f((p(u,v),tp(u,v),x(u,v)) =2u+3v+3u+2v+u+v==6u+6v

:ffz(x+y+z)dt=ffn(6u+6v)\/ﬁdudv=
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Solution 2 by Jose Luis Diaz Barrero-Spain
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We compute this integral carrying out the following steps:
e First, we compute the partial derivatives with respect to u and v: Let the position

vector of the surface be r(u, v) = (2u + 3v,3u + 2v,u + v). Then,
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e Second, we compute the cross product r,, X r,:
i j k
2 3 1
3 2 1

e Third, we calculate the surface element differential dS = |r,, X r,|dudv:
lry X1yl =12 +12 + (=5)2 =V1+1+ 25 =27 =33
Thus, dS = 3v3du dv.

Ty X Ty = =1i+1j - 5k = (1,1,-5)

e Fourth, we substitute the parametrization into the integrand x + y + z to obtain
x+y+z=Qu+3v)+Bu+2v)+(u+v) =6(u+v).

e Fifth, we evaluate the double integral over u, v € [0, 1] and we get
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