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|. Cenkter of Mass

e Center of mass is +he

bealance poin* of an objec-ln

 The X-coorc inate of He
center ©of mel) i5:

| ')'(' - fb X . The mass behuern
- ‘\ X aad X-4dyx

O

jb ( The mass be_}ween

o X aad dx

o When density 8(x) has units
like 3/Cm(- one dis"'qncg ward
X = L0 x - dlx).dx

f: g (x) -clx



S =z 1=%x  §/em*-

Where i
the x-

Coorclinate

of ‘e
cente of
maoss?

Saludio

Fiest work out mass
behween X and X+dx.



Want mais o€ Hhis |
reci-anglc | Yem? cmd

Mass of rechnjle = (den::*y)(ﬂreb) .
(""X)(""""‘i""("'x- ) -dx

= (1-x)(-x+1)dx
lop ot = Loxe (0t )y

I
ok = X = 2%% + )(Bd
Ma s J:' - ax

= g -4
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Deﬂﬂmaﬂahr o I- x -
of Centrof [-l ( ) (=x+1) dx

el = f_: |=2x +X%cle
= 3/3 |
X=coord of _ '-"/3 - ...'/
eme— e 2"..

Center of mass 8/s



2. Work
. ° Me,a.jure. o-F'eneryy expended

- when a -Force MmoveS a&n

o!zj_eci-.

e V\/ork- (Force) (D::+ance

moved

/!
distrance Po.ra"el 4o

- +he direction of -H»\e
-Force



Exomple

A 40 m chain ('mas: of
1m of chain is 9kg) is
'\[l‘f\g flat on +he ground,
: The ckai‘n ir winched up
So it is “'\anjff\a vertically,
in 4+he air with only tHe |
-HP s+l) touch ing +he 9f‘°~'ﬂd. :

How much werk is done?



Aftec

and X 4+ dx :
Force ..Z:Z::ﬁ:" ( ’"“‘)
= (q.g) (9 kﬁ/m)(leng-l-k)
= (9.8) (9) ‘dx
Distance. = 40 —X
Work = (40-x)- (3.8)(9)dlx



-ﬁ+a' o
| Work (‘IO X) (9 ?)(7) dX |

= :'560 Nmorj‘

E xam p!e

A Pond B -Fu” of 4oxic
B was-(-e,- ( demH-y = 100 kg/mg).

'Tl-\-e Por\d s a« /oemuph«ere
Wik o rad:u.s of 4m.

How much work o pump
all of Hwe +oxic waste out
of +he pond ?
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Werek 4o remove Hni: _s'ltce:

slice
(disk)

= 16 "'yz'

Distance m::v-ed = )/
Force. on slice = (g) (Ma.u 0[:”“)

= ( 9.8) ( den:i-/-y)'(volume of slice)

_—(7 9) (NOO)('T X 2 d)/)
= (9.8)(1100) (e (/6 -y2). dy)



Work -Fw S'l(‘& (43‘4‘46‘2) (force)
=y (3.8)(1100) () (16-y*)dy

T°+“'= fy(ﬁ.g)(uoo)(ﬂ)(le-y‘)dy
Weor K My

= 216 F447. o4
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