Advanced Calculus (2)

Triple Integrals in Cylindrical Coordinates
44 ghady) clflaayly A edlalgil)

Example 2: By using the cylindrical coordinate, find the volume of the
spherical (53) with radius 2, i.e., x? +y? +z% = 4.
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Example 3: By using the cylindrical coordinate, find the volume
bounded by paraboloid z = x? + y? and the plane z =09.

Solution:
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Example 4: By using the cylindrical coordinate, find the volume of the
solid region cut from the spherical (3_8) x2 + y2 + 22 = 16
by cylindrical x2 +y?2=14.

Solution:
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Example 5: Find the centroid (6 = 1) of the solid enclosed by the
cylinder (& sbul) x2 4+ y2 = 4, bounded above by the paraboloid ( sl
sl (A&l z = x2 — y2 | and bounded below by the xy —plane
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Q.1: Find the mas, first moments, and center of mass of triangular with
vertices (0,1),(1,1),(1,2), and the density at (x,y) is §(x,y) = 1.

y
Solution: T
2
x_x():y_yo et ﬂ:y;l:) :X-|-1
X1—X0 Y1—Yo 1-0 2—-1 y )
(0.1)
Mass ®

M:-f-fn 6(x,y)dA

1x+1 1 1 1 )1

x
szf dydx=fylf“dxzf(x+1—1)dx=fxdx=7
0 1 0 0 0 0

First moments

1x+1 1 . x41 1
M_j] dd—jyz d_j(x+1)2 1d_(x+1)3

0 1 0 1 0

8 1 [1]_7 1 7-3 4 2

6 2 el 6 27 6 6 3

1x+1 1 1 1

3
x
Mysz xdydx=fxylj‘“dxzfx(x+1—1)dx=fx2dx=?
0 1 0 0

0

1
3
Center of mass

< M
X=—t=
M

NIR|wl =

NRwiN
W |

2 —
=§, Y =—"2=




Advanced Calculus (2)

Q.2: By using the cylindrical coordinate, find the volume of the solid
bounded by the cylinder x? + y? = 4 and the two planes z = —2

z=2.
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