
I ~8'"Jl-er 4 Mas:s (Ce n\-n, i cl ~ ,9eo "'e-fnc c.,,,,1,,,--) ( / 1 

~ dtsoeie) lJ I rnq.9, ~ e 6alMct" ~asses ~ e x-,,.,c Is . 

(1),1_ 
tfl1 C]:Y\l'\a::::\ed b ,;1 C{ fr)tiS"S1~s-s shf W\~J r'E5nn_g 

cd--+'1e o n9 10 

X2<0 
X 

L-..--------

fYl2 Xz < 0 IYl1X1) 0 

-(Y)-i'h_::::- Mt'XI 

(I), X\ + \Y/zi2. =- 0 batW!)ce cundcti uvi~ 

j cl. cev,krof IV\QS 5 

[5 a\-- angiV\ 

(f n.J- DA\ c<rR&A ab0v.t (JV\cf'r0, how +o 

fi~q ba.la.11c.e \occct10V\ ? 

~i M1 
rn 2 t 

~ ' i 
'i(::t .x. Y-a: 

ne-LJ 

+ rri, ( y.7.. -Y) -= o \?a lqoce 

r0, {vt-X') a-\-

('f)i x 1 + fY1z.,)(z. -= (m 1 ;--IY)z') X 
~ X. 

X== 

J 
overbo r o.eno\-es 

)( c~n~of tv')Q'SS 

value of X 

~c"hcf'l\a \ Mo.5se s 

suM-h cme 

I 

p~y 5ICS Oqc \2_gV1)u_l'1j 

(se-e w1tzi +orq,u.e) 

~ 
~ 

II we~ hkol II d.\entge J 

E'aCVI r7os-rti 0 n we19!-1\ecl .b ~ 

fy-rtdwn~l we1gl.-\-

t f M\~mi: 

Y= .i. '><1 t .l x, ord,~~ 

2. -z. ctve~ge 

15.4a: 1



entrtMass ( Centroid) (7 

2dcase (disarele) 
15.4a: 2 

Mument abuut y-ayis o mass distmbu 

mtX Miy 
wehlel sum ot signed dis unce) 

rom y aXiS M5 M4 

(oal mass) 
M= M 

M2 

Myn coord ot cenerf mass point 
M 

MOWeTTtaut 
x-MS" of mass distmbuh on 

MS 

Mx Miy 

soke MyMx My=My 

equvalent toputhng all mass ad point (X9 

winae same mOments 

M2 ( 9) 

M 

y 

CeneroFmass 

POSihn vedur 

= MyMy 

M 

weghled aeaye 
opos onvectur 

eaual masS Case 
subscnptss 
pposte to 

coorinates 

get orcdi0any avevage 
posrtumvectrs 

X measuves cichre 

from y axis 

geomemc ener 

9 meastaes distane 

nx axis 

Centroid "poston 
vecor 



c~'ero~Mass (~id) (3) 

r 2d ~ ox,\i ')Ud.J5 ,l\slTJ bvth,..-, of MG\ ss O() -(1iahll ~ ce of zev-v -11'\ i dtrr.if 
C 1 1 su rfu ce m Q .. (s 

1 
< d I s-tn h,rl, o-,:J) 

-

.':J / " 
g_ 

/ I I .,_ 

,v) I~ ->I 
" I,, 

,. 
I 

'- 1./ 
---- -I 

grid f ~l,)c,:::-L.(): ..dX 

L ::1 J ) ,r= 1. -,1'1 ) .c. ~ 

L).A ~~x4~ 

/' ~ M-
~ X~·) ~~') 

l0 

iJtii~ 

;?X 

6fY'l,J' -
) -

\.A---..,, 

(V)qS~ I '1 

Gj bo,x_ 

p {xf/01J t{A 
v ~ ~ 

h')ass ~r a::? 
{)J\1~ CAVC'{ box 
r-n box 

+v~] f'1u vV)6'115 

a b_w- ij c.t"" o{ X 
C{)(t:?5 

/\ M ' I / 

- -==;-7 V ~y( 

~::::. 0i~> = 1 I~ e-. ~ .6Mi>). 11>:, 7-:= <_/1\u M'x) 

{<\-EfY)dnn: f W/iVl-tGi' t..::.J J-f J :;) 

11 {Y) 2- ~ uM,)j 

M >\'\~IA (::.) J=I 

""2. =- M ~\ 
J (Y)q,;J 

\ I ti 

~ ~ p(t\'j) <X1:J) dA ~ Ca \cc.\ a\e ser1i '."-t: _".l J 
h~9~s 
d l st,, 'oli Ur') 

' {< 

J:fP (Y1:1\:::f o 7 S ~1< P(,c10) d A 
these -
G)_nce\ 7 

{ 

get- . = S S P 'f 1':?) L.x l ,,/> d A 

c.er)1tv\d - M 
\..,A--/ 

<x1g>-== )) <)<197dA fract7Ma\ 
A mas- s 

---- wet3hh f\Cj fc\vr; 

SS ~dA -

j n-'evi chvicle 

--= (M~ I M> --:=: <Y)~ > 
M )A 

ss p(l<jJ) .IA =ii: = \ 

'S-1e£ 'oy Slep : 
CA~~k : M~-::: S~p('¥1~/)xqAJ Mx= ~ ff>ci~)~JA J M-~ f(>',½;dA 

~er) 1-a~e ~;;s : x = fu.) ~-:::: ~ 
M M 

our q oq\ \e....e \:S on\'j +v -e~\v1 ctl-e t½eS"e Pl )cj ~l.r fur Vql"\u.-<S ~ ,~ s-

QD4 d"'er1s\'ti~<;. ( 5-Qt p== \ -to 3et- ce~h-ci ;{ ) 

15.4a: 3



Cenk--oF Mcus (Ce0troid) (4) 

Exo:~¢e 
TTb~~o.r 
~0'1 

7-

~ 
de~~ 
d1~(Y) 

ckns~ P {'ftl.j )= [ f 3X-t-9 
= Po 

..r~~e.5 
p \<1'--' 

level eANe5 

R: 

~ =i-2:x 

.,/f 
\J~ I 

~.:::O,, 2_)ly. 

w'n1 le 'x_ -=::O " \ 

X 

~~po-Iv!,>( 
rr\=-3 
skerer 
thv1'0 
\'v\:::--z 

cf h_jp 0 \6, ~ c 

·r<'\lYS h:iB0se v-E6\of1 

L5 C(+ \ot>Jer n9h\-- corne,r 

etFd- .georf1e~ ceV'\\er-+osh1 f+-+o 
. ihe n 9 ht- cP,c{ C{o!A.h b~ 

o~-0'f"tl ·1 d t5 ~ ~ ~ \ s u_v1-e«,(A.4l ~13Mt-i'V\9 
a.-\- I ()tevre cho I') 

v-€tdl v-.e +o 'f10(YV) ct l l 1'1 e h:i CV r.t"O.t r-S 

cf, 01se_avr-> 
exr&-ceriter vf- fY/C{S 5 W s-~18- d:o\,-.Y)~ -1-o ~ e hgh r- q ~ rt 

!,I'") d. \ re ch ck1 o f IV\Cve,C<,) l '\ .9 d, enn ~ \ 

c:0{7 ' 
i0(erf ( 'I 

l ✓ p=(+3><½, 

< j,t,, 
1 

Mlj 
I 

N\y_ / = ( 5~UA l );_(7')( dA ) fp~ dA ') 

( l(2-Z)( r1 (2-lX 0 r2--2x "'-

---;) = < )a Jc) pJ. ½ Jx J j J) 
0 

p X d~ d')C) ~ ~ p y c½ ck ;> 

== (l(1--Zy.P<L y u>d1Adx Mo~~~n~t-

)0 ) o ) \ :J ~ n~ hx\-- eqy.ci / 

f.i fre'v I ws. ( lr'\,e .1 

Calcukt\e ~~e :5 11'\~yq!> jhe.v, -the -\wo v?1hoJ \ 

X = ~ 1 '\J== ~ "< or ~10 == <fo'\v1«0 
M­

F(nd: <M)/v\'1 1 '1\y."7-=(8 ).1 ll"--
3 ) (o ,/ 

<x19> ~ <l) 
1Vb) =; < ~ > i~) == < 6.37~ O.CJJD) 

f:3 /3 ~ 

VJ~~:t-Hhl 5 ~ 

f 
"-1,-J_ ) tr-iterpre~ti~ 

-Ee Map)e Wcx ~VJee\-- ·--.J J-+_ 1 , 1 

co N\ r~ L{) l I y 1 Ce.TTT'(t) I q 

15.4a: 4



~ ExaV"\f \~ · 
5err{\ d Ycl{ldJ dis~ 

p oc. cf\s\unce ~ c.e"'\er 

= le r ( ~ '> o c(J{)S\z:t~) dA 

°' ~ 

9 

R: r-::::o ,,o. 
wh~\~ G:::::. O, ,'ti"' 

15.4a: 5



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

