Math 208
Tripleintegration exercises

. Convert theintegral jjjszjjyf(x,y,z)dxdydz to onein the order:

a) dzdxdy
b) dxdzdy

. @ Provethatif a, b, c,d, eandk areconstantsand f, g and h are continuous
functions of one variable, then

[21 15 1 0a(y)h(z) dzdy dx = (j; (%) dx)U: a(y) dyj(jek h(2) dz)

b) Apply the equality in part (&) to compute the value of j ;If J' _21 X(Z};“) dz dy dx

2¢2y¢0 1
Evaluate .[o jo JZ_2y3(x+ 2y —2z)2 dxdzdy

In each of the following, set up and evaluate atriple integral which gives the volume
of the (unique!) finite region bounded by the surfaces whose equations are given.

a z=y?, z=xand x=4
b) Z:O,Z:X+2y,Z:4—X—3y and Z:_y

0 y=2z2, y=x?and z=4

. (Chalenging) Set up aniterated (triple) integral for the regionsin problem 4 in as
many different orders as possible.



Answers: 1. @) j:J;yj;f(x,y,z)dzdxdy b) I;J;J;yf(x,y,z)dxdzdy

2. b) -81

512
35

b) I:Ifz_zzfj__zz;gydxdydz - 32

4, a)j j j dxdzdy = 26

0) j;jfzjjj dydxdz = Z—gf

5. a) Bes des the iterated integral given in the solutions to 4 above we have:

'[ j '[ dxdydz or '[ j j \fdydxdz or '[ '[ '[ \fdydzdx or

2 04 ¢ x 4cx ¢x
I_ijzjyzdzdxdy or joj_&jydedde-
b) Theintegral in 4b isthe only option for doing it as one iterated integral.
Cc) Besidestheiterated integral given in 4c above, we have:

J' Imj'(dzdydx orj I IJ_dzdxdy or J.:J.Ozzj.%dxdydz or

1604 ¢4y _
'[ 0 j \/9.[— ﬁdxdzdy, only the order dy dz dx cannot be done



