Discussion problems for November 16
(1) Evaluate [,(2x+9z)ds where C'is given by r(t) = ti+t*j+t°k,
0<t<1
Solution: First find |r'(¢) :

()| = | < 1,2¢,3t> > | = V1 + 42 + 9t

Now we can compute the integral:

! 1414 — 1
/(2x+92)d8=/ (2t+9t3)\/1+4t2—|—9t4dt:—c ,
c 0

where the integration is done by substitution.
(2) Find the mass and center of mass of a wire in the shape of
2?2 +y? =72 for x > 0, y > 0 if the density is p(x,y) = = + ¥.
Solution: The mass is given by calculating the line integral
of the density over the wire. Parameterize the wire by r(t) =<

rcost,rsint >. Then m = fOW/Q r?(cost + sint) dt = 2r2.

The center of mass has x and y coordinates equal by symme-
try. Its coordinates are (z/m,Z/m) where T = [, x(x +y)ds.
Calculat(irigi) yo(u+82})10uld find that the center of mass has coordi-

nates (=5, =g ).



