Center of Mass (COM) e

Finding COM of symmetric
objects is quite simple

~betause it is easy to find the
center
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Motion of Symmetric Objects

Even the motion of symmetric
sbjects is quite predictable

- They would follow & pavabolic
path

www.thesciencecube.com
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Motion of Asymmetric Objects

Motion of asymmetric objects

may ot be predicatble at fivst
i i But if you observe their COM,
ki you will find it follows 4

parabolic trajectory

N
araity acts on every particle of the bat However it can ::;éujmd that the force of gravity for

the entire bat acts through the cenfre of ‘mass
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Motion of Asymmetric Objects

_ G Gravity acts on every particle

of the bat

However, you can assume that

p the force of gravity for the
C—e ——== entive mass acts ’flmrougln the
mg [

I bat spun on 4 flat table will have the COM moing in a straight
line becasue the net force on it is zero (N cancles mg)

74 )\ -
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COM of a System of 2 Particles

(WiaXa + WApKE)

Moo =
(Wia + M)

e

Wy

coM will be closer to the

Ko heavier object
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OM of a System of 2 Particles: Various Situations CUBE

o When mass b = o

o COM mevges with COM
of mass 4

;1

o When b >> a

o COM become much
closer to b

www.thesciencecube.com

ma= mg

Xem =

(xa+ x5
E3

o When b = a

o COM is in the middle
of a and b



P2

(Maka + WXy - WioXc)

COM of a System of 3 Particles

(aka + Wik - e Xe)

(Wea + W + e Mo = TE T
e **Ex.a
e
—gT .m," L o You just add mexe in the
o numerator and me in the
I denominator
NN . 577
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COM of 3 Men sitting on a Log

(Maxa + Muds - eXe)

Ko =
(a+ W + Wve)
40 Kg eOkg 60 Kg (60X 2+ 60X 10 + 60 X 12)
~ AT A T e
o . 4 (60+ 60 + 60)
L 2 !:mM Xom= 8 m
o= 12m
X = Eme

COM falls closer wheve the concentration of mass is
higher, that is b and ¢
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COM of "n" Particles on X axis

_ (WX MaRe. MASKS b WARK)

Mepn

(e s st COM of n particles can be found

by adding products of mass and

‘ Wi 2 B s e distance in the numerator and mass
a_ﬁ.ﬁ.ﬂoﬁ,,.,. Y in the denominator
o el o i s This formula is useful only when
the masses are along the % atis
o = (PRI Xd + P22 IASXS ron Ve Xon)

M
Kewo = 1/M 2 mixi,

(i=1 ta n)
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COM of "n" Particles in 3D Space

. oz (WVEKS AN PADKS o ) Kem = 1/M 5 mx,
oM of n PAYfIO!&E n 2% (M Pha + PASL. - )

dimension can be found by
establishing the Y and Z
cordinates n_addition to the
X_coordinate

(=2 to n)

Yem = 1/M 5 my,

(=2 to w)

Zewm = /M Z mai,
(i=1 to w)
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WORK DONE BY AN EXTERNAL FORCE puze

© Fapplied does work W
on the ball
® Fapplicd U5 a non conservotine

that transfers evergy
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Wie = Wovk dowe by applied force F

We = Wovk dowe by force of grovity

AKE v;l

i Wher = Whe + We (1)

v;I Weer = AK (2)

We = -AU ()

v;T AU
s; Qj AK = Whe - AU

£ 090 s e
Whie = AEmech
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F - fe=wma F= AK + fed
v = vt + 2ad Fd = AK + AEw
a = (v* - v?) /24 Whe = AK + AEH

K = Ko + Wi - fd

F, Whe = AK + AU + AEH.

" - a f“4 i‘f&‘ | Whe = AEwmech + AEth |
(4

Fd = 1/2(wmw?* ) ~ 1/2(wwe?) + fed
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LAW OF CONSERVATION OF ENERGY
The change in total energy E
“ i Whe = AE
of a yystemw
= Whe = AEmech + AEH + AEint /
Magnitudes of energy transfer
-

to ov from the system

e Box-Earthv
‘ B / e
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