Math 241(1:50-2:40pm) Quiz #9 Fall 2024 Name:

Evaluate the following triple integrals:

1. /// 22\/x2 + y2dV where E = {(z,y,2)|[z®> +3?> <1 and 0 < z < 2}.
E

Solution. By the cylindrical substitution

21 pl p2
/// 22\ 2 +y2dV:/ // 22rrdzdrdd
E o JoJo
1 2 1

23 1
=27 /r2dr /zzdz :27r><—><—:E
0 0 3 3 9

> /// Va? +y? + 22dV, where E = {(z,y,2)[1 < 2% +y? + 22 <4 and z > 0}.
E

Solution. By the sphereical substitution
2 p % 2
/// \/x2+y2—|—22dV:/ / / p - p? sin pdpdpdd
E o Jo J1

2 2 157
= 27r(/ sin cpd(p) (/ p3dp) = —
0 1 2



