Harold’s Center of Mass

Cheat Sheet
13 August 2020
Terms
Term Description Units
X Center of Mass along the x-axis. Same as x.;,. mor ft
y Center of Mass along the y-axis. mor ft
Z Center of Mass along the z-axis. mor ft
* Center of Mass. The coordinates (point) where the object
(x,¥) . . mor ft
bl is perfectly balanced. (Centroid)
(x,9,2)
M Total mass. How heavy the object is. Is equal to it’s area or ka or b
volume if uniform density. (similar to Weight) 9
Moment. The line or axis on which the object can spin
M, and M
x ana My perfectly balanced. kg or b
M, Moment of Inertia about the x-axis kg orlb
M,, Moment of Inertia about the y-axis kgorlb
I Moment of Inertia, mass moment of Inertia, or rotational kam? or lb Ft2
inertia of a body. Iy = polar moment of inertia (about origin) gm-orlbf
Greek symbol rho for density or mass / volume or mass / _kg or b
area. P=ma ft3
A Area of lamina or plate m? or ft?
|4 Volume of a body or solid m3 or ft3
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Discrete

Term 1-D 2-D 3-D
_ f_m1x1+m2x2 M, _ 1 y
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y NA y= Wx Y= Z m; y;
i=1
L&
A NA NA Z= i z m; z;
i=1
N
M M = Zmi
i=1
N
M, M, = Z m; y;
i=1
N
My My = Z m; x;
i=1
N
L 2
I I=mr?=— I=Zmirl NA
@ i=1
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j M k 1 I m n
I Ix=zxffo Ix=ZZy2p(x,y)AA =ZZZ(}12
=1 i=1j=1 i=1j=1k=1
+2%) p(x,y,2) AV
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L, NA I, = Z x?p(x,y) AA | I, = Above with (x* + z*)
i=1j=1
1, NA NA Iz, = Above with (x* + y?)
IO 10:Ix Iozlx'l'ly Iozlx‘l‘ly‘l‘lz
X o |
2 L
Xem Center ‘
— X, ———] of mass
m, A .
h,
mlxl + m2I2
For two masses: X, —
ml + mz
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Continuous

Term -D 3-D
M 1 M M
- __ My o )
X x—M X Mfoxdm I
_ _ M, __1JM 4 My,
Y -l D R
1fM My,
zZ=— zdm = —=
z NA Mlo o M
7 = — av
i V'Lminz
M=p(A
pb( rea) M = p (Volume)

szff(x)dx
a = d = (,,)d
S T
R R

dm = p(x,y) dy dx dm = p(x,y,z) dz dy dx

M, Mo=p | yda- pf%([f(x)]Z) dx Mxy=fszp(x,y,z) dv

M,, My=pffdi=pfxf(x) dx Myz=ﬂfoP(x'}"Z)dV
R a

M, sz=ﬂf0yp(x.y.2) av

NA
a

sz mr?dr
0

I= ﬂ p(r) d(r)? dA(r) I'= Ivffp(r)d(r)2 dv(r)

A
L I =ﬂy2p(x,y) dA L =ﬂfo(y2+zz)p(x,y,2) av
R
I, L, =ffo2 p(x,y) dA L, ='Ufo(x2+zz) p(x,y,2) dV
L NA L= jQ (2 + %) p(x,y,2) dV
L M X
xfdx Lt g 0/“ cM [|n :!],
x =2 == == — L Sy
o M L2, 2 D) dm = —dx
L
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