2

_y2

Find the volume between the surfaces: z = 2> +y* — 9, 2 =16 — x
Need to find region over which to integrate:

Find intersection between surfaces: 22 +y*> — 9 = 16 — 2> — y?
Hence intersection is 222 + 2y* = 25

Thus (per figure) integrating over region 2 + y* < 2

Height of columns: 16 — 2% — y* — (2° + y* — 9) = 25 — 22 — 2y°
Thus need to integrate [ [,(25 — 22° — 2y°)dA

Note: this integral is easier to compute using polar coordinates:
Height of columns: 25 — 222 — 2y? = 25 — 212

Region: 22+ 4% < £ is equivalent to 0 < r < = and 0 < 4 < 27
g Y 5

5

5
Hence [ [,(25 —2x* — 2y*)(dA) = 0277 [0%(25 — 2r?)(rdrdd)
5 5 5
= [ 02ﬂ(257“—27“3)d6d’r = [? [(25r—2r)0)3"dr = [,V*(25r—2r°)(27)dr

= (2m)(Fr? = 3 = (m)[25(35) — (

: 5 )] = (m)[25(%) — (3)]

Sl
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11.8: Cylindrical coordinates and Spherical coordinates

Cylindrical coordinates:

A

P
Z
>
& rV
v
X 0

Spherical coordinates:

x = psin ¢ cos
y = psin¢sinf
2 = pCos ¢.

A

P
¢
—~ p
>
~—
7




