27.1/2
28. m sin(1).

29. 4w (1 - cos(1))/3.

30. j;l (j;r(j;n (r3 sin(G)cosz(G))dG) dz) rdr =1/9.

.[ol - (p* sin(B) cos(0)sin® (p) cos’(¢)) p*dp ) sin(¢>)d¢) d9 =1/56.
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ﬁ) f%, (ﬁfﬂ de) dz)rdr=

1 Arc tan(4/3) 27t
( ( f dB)sin(q))dq)) p2dp = 4n/15.
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b) The square of this integral is the Cartesian coordinate version of the preceding integral, so

the integral in question equals 7',

34.u(t,x) =e' (1 + (x - 407"

35. a) Advection. b) Advection. c¢) Diffusion.

36.0

37.-2/m - 2/7

38.0.

39.a) X(u,v)=(2(1-u¥9-v¥25)", u,v) for values of (u, v) with u*/9 + v¥/25 < 1.
b) X(u, v) = (u, 3 (1 - u¥/4 - v¥/25)"%, v) for values of (u, v) with u’/4 + v*/25 < 1.

¢) X(u,v)=(1-u?-v* u,v) for values of (u, v) withu’ + v* < 1.
d) X(u,v)=(u,v,2-u-v)forvalues of (u,v)inu=z0,v=0andu + v = 2.



