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~ 9-1 The Condikons For Equilibrivms

A wheel is Rxed at poinkt

'®" and can (ohate about an

—

F

axis thal- P‘;asea Unfwah\D’ Pevpend tlar to Hhe

Page . What is We nel- Force ackng onil- 3

* TF= F=F = 0O (The wheel does NoT

Does the wheel mlate abool- puinl-0 P

--l-'Z;d_ = (Fsingo’ + (F3nas = 2rF =DOF
( The wheel rtals Counterclockwise , So the
whee! hag (ohakonal mokon).

% when an obdedt is Vot ak (esl-,which hes
Nanslakwel ot (rahone mokion of hoth, i -
is said Mok bo be in dhabic eguilibriom.

Rowever, h say thal-an obieck is in shakie
equilibriom holy Candilons wmusk be SaksPed .

—=

E
%ah"sea hoth Condibons g

¥ one wad ko

bo dfaw Rorces like s aSo €F =0 L,LT=0.

¥ When huo ee ta Rees ack 5y an sbied- W 3PPosi e
ditecions ol 3Bl Points is culled HaeCouple.

Ty

C ha-pl—er 9

Q-2 Soluiny Yabcs Problems 2

*0Q lever (s q simple machine Conaishs &= a bar
fo Pry ap larqe ohdeds sochas focks ,and o

amall oK acts as o Bletum (Pivel- paink)

E should be less than M'g; n mqu\l\'ua\e. Jnce
R> ¢ inorder ko be in equilibriom.

Fos acks bo fohate the lever clckuise .

M3 acksto lehake the lever Comberclockwise.

N_a. acks aF'o hyl- ks bque abeul= i~ is 2em.

Thel‘ - Fggfh@ - m-g('S'-'h@ =)

K-ma 5y
F

¥ Tcleagma(R) amd Jecfeasing(() we can set bes fesulls }
*this @ho is celled the m@hmlicﬁlndvinl'h$.
(MA) _y Wwhen +s >1 thel- means we can
\if=l heaua obdeds qpplg‘md & Smal|

Force (a %moq lever) -

Woor Foleamm acks as a bad lewer,its MAK 1,

doa have o exetta foce much lacyer thaw the
load Rrce.
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-4 _5\"5‘_5‘\1\3."“‘-'} Balance 2 ¥ Whew h)q\l:tna ana pe(Earm:nsoPner Kwds of>
L movement, o Person shfls ﬁn\aoa% So\s
*1IF an ohleck is digplaed slahHy , Hhiee C&) is ouer the Feel~, as well as bendﬁna
pnss:ble ovl"Comes migh“ be Cquseo' e~ : over c:mc] mamns “IQKPS bo.cKm-rch \n atgen
KR Shable e.q’ullikrium 2- the ohiecl- rebums ko to Ca(fb h&:wb 10033 .

ks oniainal posiken.

[2) Unshable equlibtioms- the obied- moves
facther Rem its
or i.%l‘ﬂd pnh“-\'bn.

[ Neural equilibiiom %~ te obiect femains

in its new Posikon.

TTM

¥* When e Cenker oP %‘“"‘""b (CGY is an one

ide e hocque pulls the chied- bacK onte

irs w'aina.l Eage ol SUPPOC",IE the abé;is.

hpped Further,the (C6 gpex pasl-the pPhwi-
Point ond the horque Cavses, e dntechFo

topple (the Porce of guaviky ads beyend He
ateat o Gnlanch). TR M base is lacoer, and

Whe CGr s lowen ,%Cch&‘t\‘ il be mote ghadle .
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9-5 Elaskciby; Shess and shain &

T Hhis sechion We will ghudy the eFfects ol
forces , any dodect changes shape wnder Hhe
achivon of applied Porces , TR the Forces afe
afea enovah, the obded- will bteaK o Fadwre.

[1] Elagk ca\-s and HooKes law 3-
~ T8 a Ge is exerked on an obiecl-,Hhe length

o the slodeck dﬁanaes JHS 13 valid Bor aast
N sohd makenial Fom voh ko bane (bpl'o p&n})_

Thig Uerkically suspended mehal d,the length

chanaes Dropae nally ko \he exerted Force 3-

F « Af
F= KAL.

N P28

- Flaske (egisn: when Hookesr law applies and
the ohied- (Clurns ks ks -ﬁ-biud,' lusal-k alles

Ferce is (emoved. ( From Hhe ariqin ks the eluhs
Ly,

- E‘Q'SHQ l:\l‘t"‘: moX uvalue n? M

- Plaske (eyon - bhe sbdect becmes Fetmanenty

deEa(mer_o ( Faw the elaskic Luaa\- ks Hhe bieunJ

1Po).

~ Beeakny Gyint: max applied Boree without feuking
the cbiedh.

Yaung“:'. Modulug & -

~The Censteavt K in the Pleviovs equahon Con
be written in kems of the P—o\\ou‘;na Gackrs 2

Do : Moe arvaynal length of he ahdeck.
A  Hhe cross-sedional afea -

AP: the change 1h length.

. the applied Focce.

E . He elashc modulus (Houngs medulus) .

Al A F
ﬁg"

; .
k A =5 £ 4.

whese (Af)is: Plo Porkonal o l&{&)oﬁ He chleck.
and inversiy propetkional te (A)oR Hhe obded-.

¥ Noke. The yaloe QB(E)JCPB"JSMH an the

bype of the matena! (Th does NST depend
on He ShaPe- of nN2e ue-il“) :

*E) has o oL\ o N/m*

TABLE 9-1 Elastic Moduli

Young’s Modulus, Shear Modulus, Bulk Modulus,

Material E (N/m?%) G (N/m?) B (N/m?)
Solids
[ron, cast 100 % 10° 40 x 10° 90 x 10°
Steel 200 x 107 80 x 10° 140 x 10’
Brass 100 x 107 35 x 10° 80 x 10°
Aluminum 70 X 10’ 25 x 10° 70 X 10°
Concrete 20 %10
Brick 14 x 10’
Marble 50 X 10’ 70 X 10°
Granite 45 x 10° 45 x 10°
Wood (pine) (parallel to grain) 0:5e 107
(perpendicular to grain) L3¢ 107
Nylon ~3 X 10’
Bone (limb) 15 %X 10° 80 x 107
Liquids
Water 2.0 X 10°
Alcohol (ethyl) 1.0 x 10°
Mercury 2.5 x 10°
Air, H,, He, CO, .01 x 10°
"At normal atmospheric pressure; no variation in temperature during process.
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