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Experiment 4: Mass Moment of inertia i

Experimental Mass Moment of Inertia Part A
Equipment:

Model L5-2108, a stopwatch, a welghing scale, 8 measuring tape, and 3
lengths of stesl wire.

Objectives:
1, The experiment is to determine experimentally the moment of
inertia and radius of gyration of a rectangular bar.

2. Comparison between axperimental and theoretical results.

1. The vaues of length of rope, L. centre distance, r. mass of
rectangular bar, M, and the dimensions of bar a, b, and | are
obtained and measured,

2. The bar Is connected with eye bolts with negligible mass onto the
wires with the clips provided.

3. The bar Is twisted horizontally to put It into osclllation about its

wertical axis to a simple harmonic motion.

. The bar is left until it csclllates in a steady state.

. The time is obtained in seconds taken for 20 oscillations.

. The value is divided with the number of oscillations to cbtain time
taken for 1 oscillation. The experiment is repeated to obbain tirme
taken for 30, 40, 50, and &0 oscillations te obtaln a more precise
wvalue for the period in seconds.

7. The valie of the radius of gyration, K, and moment of inertia, | are

calculated wsing the following equation provided,

oo &
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The moment of inertia of a uniform
flat disc about its own axis is [. The
radius of the disc is a A section
ABCD of the disc (as shown in
figure) is cut off and separated. The
moment of inertia of the remainin g

part of the disc about the same axis
will be
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Moment of Inertia Defined

= The moment of inertia measures the resistance to a
change in rotation.
+ Change in rotation from torque
= Moment of inertia 7 = ms for a single mass

» The total moment of inertia is due to the sum of
masses at a distance from the axis of rotation.

N

ABCD is a square plate with centre
0. The moments of inertia of the
plate about the perpendicular axis
through O is I and about the axes
1,2, 3, &4 are I, I», I3&I,
respectively. It follows that

Suppose you want to find the position of the center of mass of a uniform semicircular disc, a disc cut in half. In fact, it turns out that the fundamental atom, which we call cénic = Scale Compare as nothing we see on a large scale. \ end {equation} This is, of course, a vector equation that is really three equations, one for each of the three directions.
Suppose the object is turning on some axis so that each point has a speed whose magnitude is $ \ omega r i $§, where $ r i $ is the radius from the particular point to the axis. Therefore, we should find that $ m1™~2/3 = m1™~2/12 + m (1/2)~2 $. coker2/index.files/ri.htm Open in wolfram cloud discharge discharge of an example example obtain the
resource: in [1]: = out [1] = Obtain the Férmula: in [in [2]: = out [2] = use some values: in [3]: = out [3] = ... but its activity and activity and Behavior on this site made us think you are a bot. Suppose we wanted to calculate the center of mass of a complete object, some of whose particles are considered members of object $ A $ and some members of
object $ B $. Therefore, $ x $ is the average position, in the direction of $ x $, of all masses, each mass was set several times proportional to the dough, as if it were divided into "small grams" from This, it is easy to demonstrate that $ x $ must be in some place between the largest and most small $ x $ and, therefore, it is within the envelope, including
the entire body. But from the point of view of Joe, who is standing on the ground and knows the correct laws of the meconic, the carousel is circling. consider a new problem, in which a mass point $ m_a $ is in the object mass center $ to $, and another dot of points $ m b $ is in the center of al ed otnemom le raluclac somedoP .omertxe nu ed s©Avart
a eje nu ed rodederla odnarig $L$ dutignol ed atcer arav anU.3491 .ojaba ed n3Aicauce al ne otse rev sedeuP .ose recah arap laretal azreuf anu ereiuger es euq rartsomed aAratsug soN .sozarb sortseun ne somarit sartneim opreuc le erbos ecreje es euq rap nu rebah ebed ,otnat ol roP .n3Aicator al ed eje la adardauc ralucidneprep aicnatsid al y
laudividni asam adac ed otcudorp led amus al omoc selaudividni sasam sus ed sonimr©At ne raserpxe edeup es aicreni al ed otnemom le ,etnemacitjAmetaM aicreni n3Aicauce al ed otnemoM .asam ed ortnec odamall otnup olos nu ne artnecnoc es otejbo nu ed asam al euq somenopus etnemlamron ,acisAf al ne ,ograbme niS .licAfid sjAm se ocsid
oidem nu orep ,otseupus rop ,ortnec le ne jAtse ,otelpmoc ocsid nu araP .ip\3/r4=x }*noitauqe{nigeb\ o }*noitauge{dne\ ,3/3"rip\4 = )2"r ip\}2{}1{carft\()x ip\2( }*noitauge{nigeb\ euq somartnocne euq led ,$3/3"r ip\4$ ,otseupus rop ,se odareneg nemulov lE ?ojabart somicih odnjAuC¢A !odajabart someHjA .lanoisnemidirt otejbo nu arap osulcni
,adardauc lanoisnemidib aicnatsid al 0l3As ,lanoisnemidirt aicnatsid al se on euq atneuc ne agneT .asam al ed ortnec la somavloV .cric .tR $21/)2"b+2"a(M$ ortnec led s©Avart a ,$c~ lellarap\$ $c$ ,$b$ ,$a$ sodal ,odazilelarap '?aAgrene al YA $L$ dut1gn01 ed allirav anu arap euq laugi la ,$21/2"~LM$ se onalp us ne eje orto le erbos aicreni ed
otnemom le y ,$w$ dutignol ed arav anu arap euq laugi ,riced se ,$21/2"wM$ se dutignol us a olelarap y onalp us ne eje nu erbos aicreni ed otnemom us euqrop }*noitauge{dne\,21/)2"L + 2”w(M = I }*noitauge{nigeb\ etnemelpmis se ortnec us ed s©Avart a y acalp al a ralucidneprep eje nu ed rodederla ,$L$ dutignol y ,$w$ ohcna ,$M$ asam ed
emrofinu ralugnatcer acalp anu ed aicreni ed otnemom le ,olpmeje omoC *ngila{dne\ .oveun ed otnemirepxe ese eredisnoC .$v agemo\m2$ dutingam ed y ,dadicolev al a sotcer solugniA ne jAtse azreuf al. .$B$ otejbo ed ed ed latot otnemom le ,ecneHsa acor adac ed It will be an athlete sitting in a swivel chair with a 10 kg training weight in each
hand. Now we develop a formula to show how this Coriolis force works. The center of mass of these two-point masses is then the center of mass of the whole object. We must now summarize all the masses of times the $x$-square-distances ($y$'s being all zero in this case). We can write everything as follows: \begin{equation*} F r=-\frac{mv J"2}
{r=-\frac{mv M"2}{r}- 2mv_M\omega-m\omega”™2r. Fig. However, after learning the calculation, and want to know how to locate mass centers, it is nice to know certain tricks that can be used to do so. In the same way, \begin{equation*} I y = \sum m i(x i™2 +z i”2)=\sum m_ix i"2, \end{equation*} but \begin{align*} I z=\sum m i(x i"2+y i™2)
implica=\sum m_ix i[172 i But there is another term besides these, that is, the second term, which is again $2m\omega v$. Suppose the true laws of motion of the atoms were given by a strange equation that does not have the property that when we go to a larger scale we reproduce the same law, but instead has the property that if we go to a larger
scale, we can approximate it by a certain expression such that, if we extend that expression above and above, it keeps reproducing itself to a greater and greater scale. So the first things we'd discover should be true for objects of no special size in relation to an atomic scale. Let's check (19.7) for an example. Now, measuring $x$ horizontally and $y$
vertically, we know that the torques are the forces in the direction $y$, sometimes the arm of the lever $x$ (i.e., the times of force the arm of the lever around which we want to measure the pair). The mass center of a rod, of course, is in the center of the rod, to a aArdop aArdop onu ,otseupus roP ).royam alacse anu a yel amsim al ecudorper euq yel
anu ribircsed arap ,zev lat ,ogeirg led ,arbalap aneub anu rebah ebeD( .$2/L$ that the first laws to be discovered by human beings would be those that would be reproduced on a larger scale. We could do the whole part again, leaving $x$ range-\tfrac{1}{2}L$ to $+\tfrac{1}{2}{2} L$. Of course, we could keep computing the moments of inertia of
other bodies of interest. Why? As the formula suggests, the time of inertia is proportional to the square distance to the axis of rotation, therefore the higher the radius, the greater the time of inertia. That means we want the inertia to take her by rotation on that axis. Suppose we have small enough dimensions that gravitational force is not only
proportional to the mass, but it is everywhere parallel to some fixed line. So we arrived at Eq. (19.7), just as we have guessed. But if we live in a system that rotates and moves something radially, we find that we should also push it to the side to move it radially. The inertia moments of a series of elemental forms that have uniform mass densities are
given in Table 19-1, and the inertia moments of some other objects, which can be deducted from Table 19-1, using the previous properties, are given in Table 19-2. It's like nothing we're familiar with because there's nothing like him. Then this theorem shows that Newton's law is also correct for the larger object, even if we do not study the details of
the object, but only the total force acting on it and its mass. But $\sum m ix i = MX {\text{CM}}$, the mass total times the distance from the center of mass of the axis. As a simple example, consider a rod rotating around a perpendicular axis through an end (Fig. 19-3). This is easy to understand, as we can think of this double mass as splitting into
two equals, like the others; then by taking the average, of course, we have to count thatTwice because there are two masses there. Therefore we know what force really is, it is, the total centripetal force due to the speed $v _J$, or $mv_J~2/r$; that is the real force. an additional property of the time of inertia is worth mentioning because it is often
useful to find the time of inertia of certain types of objects. the total sum $\sum m ix i$ can be divided into two pieces: the sum $\sum A m ix i$ for the object to only, and the sum $\sum_ b m ix i$ for object b only. Now the total pair is the sum \begin{equation} \label{Eq:1:19:3} \tau=\sum m_igx i=g\sum m ix i, \end{equation} so if the total pair is
to be zero, the sum $\sum m_ix i$ should be zero. if the object is a flat figure, the moment of inertia on a perpendicular axis to the plane is equal to the sum of the moments of inertia on the two mutually perpendicular axis that are on the plane and intersecting on the perpendicular axis. that is, in our example of the hand key, we had a certain moment
of inertia $I 1$ with our arms stretched, and a certain angular speed $\omega 1$. That's possible, and actually that's how it works. In other words, if the mass centers of various parts of an object have been elaborated, we do not have to start again to find the mass center of the whole object; we only have to put together the pieces, treating each one
as a dough point located in the center of the dough of that piece. Suppose the object is somehow kept inside a box, and that the box, and everything it contains, is accelerating. When the athlete draws so arms, the distance between the weights and the axis of rotation decreases, and so does the time of inertia. Therefore, the athlete is more likely to
turn when he retracts so hands as the time of inertia will be smaller and the body will have less resistance to turning. a very thin disc with a diameter of 5cm rotates around its mass center, and another thicker disc with a diameter of 2cm us us ed rodederla i'm sorry. ;' I don't know >} 7: 91: i: QE {Lebal \} Noitauqge {nigeb \ eb lliw sixa yna tuoba
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EGNAHC FRT SI Deriug. taht euqrot ety) .emitemos ti yrt .stniop 1lla rof emas eht, tnatsnoc a si $ 2"agmo \ $ won}*noitauge {dne \ .croff reratona si ertne erotne ertne ertne ertne ecrf laguf lgfirtn. sys gnitator a ni depoleved era taht secrof eht gnoma taht snoma taht ostor eht rof skrow ti rehtehw ees tsuj suj suj suj tel. ara eht semit ssam fo retnec
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tnemom ehT .) $ 0 =i Z $ ecnis (}*noitauge {dne \ 27°i m mus \ =) 2°i z+2"i y (i m mus \ = x_i}*noitauge {nigb \ taht gniton Then this equation simply says we add all the $ x $ 4€TM, and then we split up for the amount of things we have added: $ x _{\text {cm} = $ m \ sum x _i/mn = $ \ sum x_i/n $. This feature is a bit more advanced, but it is
worth noting because it is quite curious and produces many interesting effects. 19 4. Three successive views of a point that moves radially on a rotating plate. So, the work we do against centrifugal force should agree with the difference in rotational energy and, of course, it does. cil., radius $ r $, length $ 1 $ \ parallel ~ 1 $, through the center $
mr~2/2 rt. Circ. The distance that has moved the distance of $ x $ from the mass centeris $ 2 \ pi x $. We will focus on the $ x $, but of course the $ and $ and $ work the same way. Suppose we have an object, and we want to find its moment of inertia around some axis. Imagine an axis over $ H $ and turn the triangle over that axis through $ 360 $
360. Pista: cut the triangle in many small pieces, each parallel to a base. The Coriolis Force $ F C $ was tangential when the speed was radial, and now it is radial when the speed is tangential. In the second sum there are two pieces, one of them is $ \ sum m _ix i'$, which is the total mass of the times of $ x' $-coordinates of the mass center. Turn it
around this edge as a shaft to generate a sphere. Table 19- 1 item $ Z $ -Axis $ i z $ thin rod, length $ 1 $ \ perp $ bar in the center $ ml~2/12 circular ring concentric thin, radios $r 1 $ and $r 2 $ $ \ perp $ ring in the center $ m (r 1°2+4+r 272)/2 table sphere, radius $ r $ r through the center $2mr For the most part, we will restrict ourselves to
two-dimensional objects, but the formula for rotation on the $ Z axis is the same in somenetbo somenetbo ,amus ed orertel led areuf setnatsnoc sal odnamoT .yel amsim al res ecerap aAvadot y ,roirepus y roirepus alacse anu a rasap netimrep son notweN ed seyel sal. .senoisnemid I x=\sum m ix i'~2+2X {\text{CM}}\sum m ix i'+
X {\text{CM}}~2\sum m_i. We know that, from the point of view of someone at rest relative to this accelerating box, there will be an effective force due to inertia. 19¢AAA2.A right triangle and a right circular cone generated by rotating the triangle. It is dependent on mass and the distribution of its mass about its axis of rotation.The moment of
inertia is the reciprocal of mass in Newton¢AAAs second law applied for rotation.The moment of inertia is different and specific to each object¢AAAs shape and axis.ImagesRotational inertia. Suppose that, instead of the solid semicircular disc, we have a semicircular piece of wire with uniform mass density along the wire, and we want to find its center
of mass. sheet, sides $a$, $b$ $\parallel~b$ at center $Ma~2/12$ Rect. Now let us try a more complicated figure. As we apply quantum mechanics to larger and larger things, the laws about the behavior of many atoms together do not reproduce themselves, but produce new laws, which are Newton¢AAAs laws, which then continue to reproduce
themselves from, say, micro-microgram size, which still is billions and billions of atoms, on up to the size of the earth, and above. Then it turns out that the area which is swept by a plane curved line, when it moves as before, is the distance that the center of mass moves times the length of the line. This sidewise push which we have to exert is what
turned our body around. There is always another way to do it! In applying the parallel-axis theorem, it is of course important to remember that the axis forA A$I c$ must be parallel to the axis about which the moment of inertia is wanted. The mathematical techniques for the calculation of centers of mass are in the province of a mathematics course,
and such problems provide good exercise in integral calculus. The location of the center of mass (abbreviated CM) is given by the equation \begin{equation} erbos( n3Aicargetni rop amrof reiuqlauc arap aicreni ed .n3Aicaunitnoc a negami al ne rev edeup euq ,n?Amoc osu ed samrof sairav arap aicreni ed otnemom nu ad es ,sacirt© Amoeg samrof sal
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.ralugna n3Aicareleca us y opreuc nu ed aicreni ed asam ed otnemom la lanoicroporp etnemlaenil se euq ,opreuc nu erbos a%Atca euq euqrot le ebircsed notweN ed yel adnuges aL .n3Aicareleca al ed laicreni azreuf al rop sodicudorp serap ayah on euq arap olrayopa arap n3Aicisop al rartnocne arap oc1t.Ametam otneimidecorp omsim le etnematcaxe
rasu somedop ,n3Aicareleca al a odibed azreuf oduesp anu somenet ,n3Aicativarg al ed ragul ne ,iS .asam al adot namrof euq sa+Aeuqep salucAtrap sairav ed ohceh jAtse etnemlareneg opreuc nU .R suidaR y +A ®A ralugna n3Aicareleca al ed otcudorp la laugi se n3Aicator ed otneimivom le arap n3Aiccudart al ed n3Aicareleca al ,ograbme niS
.setneyutitsnoc sasam sus ed anu adac ne selanoicativarg sazreuf yah euq le ne otejbo nu eredisnoc ogeul. .ralugna otnemom led oibmac ed asat al a laugi se erpmeis rap le ,areleca es on euq laicreni ocram nu nE .} }mc{ txet \{ x+'i x =i x }*noitacE{ nigeB \ somibircse ,sisiljAna etse arap esraraperp araP .olucrAc led rodederla $ M V $ dadicolev
anu ev eoM .}i m mus \{ }i rplf\i m mus \{ carf\ = }}mc{ txet \{ rplF \ axis (x) of the productwhich describes the width or thickness D, the exchange rate of y, and to multiplied by the square distance to the axis. So we had a certain energy when our arms were out, and when we threw them, we were turning more rough and we had more cinnamic
energy. But this does not contribute, because $ x '$ is measured from the center of mass, and in these axes the average position of all particles, weighted by the masses, is zero. We will never discover the fundamental laws of atomic particles in the first observation because the first observations are too raw. What we really want to know is what the
lateral force has to be exerted by MOE to move $ M $ at the speed $ V. R = Dr/dt $. That $ m i $ is the mass of one part. The fact that an object supported exactly in the center of mass will balance in all positions has another interesting consequence. In fact, it becomes more and more precise as the scale becomes bigger and more large. Cyl mica. The
moment of inertia is the reciprocal of the mass in Newton's second law for linear acceleration, but applies to angular acceleration. We can say this with the equation below, where ft is the net force, m is the mass of the object, and to the acceleration of translation. Similarly, we use the torque for rotational movement, which is equal to the product of
rotary force and the distance perpendicular to the rotation axis. Consider the body and arms separately, from the point of view of the man who revolves. If the laws of small particles do not reproduce at a larger scale, we would not discover those laws very easily. This is not the only case in which the Coriolis force occurs. The formula for the time of
inertia on the $ z axis of an object is \ begin {equation} i =\ sum }noitauge{nigeb\ }noitauge{nigeb\ ro }noitauge{dne\ I =\int(x~2+y”"2)\,dm=\int(x"~2+y"2)\rho\,dV. Now $x$ is the distance from a particular dough of the origin, but consider how it would look if we measured $x'$ of the CM, instead of $x$ of the origin. \end{equation} The
dimensions of the time of inertia are always square mass times, so all we really had to solve was the $1/3 factor. But, of course, that is not the right formula for the moment of inertia of an object that is actually being rotated as a tour, because it is not only the center of it to move in a circle, which would contribute a $I 1$ at the time of inertia, but we
must also turn it over its mass center. Thus, the theorem that par equals the rate of change of angular impulse is true in two general cases: (1) a fixed axis in the inertial space, (2) an axis through the mass center, although the object can be accelerated. Find the total moment of system inertia. Solution The disc radio is 0.15m. But that's when we're
not spinning! When we turn, there is centrifugal force in the weights. Due to previously detected malicious behavior that originated from the network you are using, please request to unlock the site. Suppose we have drawn a radial line on the carousel, and that Moe is moving a dough radially along this line. So \begin{equation} \label{Eq:1:19:8}
T=\tfrac{1{2}\omega”2\sum m ir i*2=\tfrac{1}{2}I\omega”2. \end{equation} This theorem is called the parallel axis theorem, and can be easily tested. Of course, if an object is symmetrical somehow, for example, a rectangle, so it has a plane of symmetry, the mass center is somewhere in the plane of symmetry. For a curved path, the outside
goes further, and the interior goes further, and these effects are balanced. One of these tricks makes use of what is called the Pappus theorem. In other words,Newton's law has the peculiar property that if correct etneserp iAtse etnemetnedive y ,oidar adac ne amsim al se siloiroC ed azreuf al euq somatoNjA .nartneucne es sodot ,sotseupo sodal sol
ed sortnec sol ed s©Avart a secitr©Av sol ed saenAl sal ,sanaidem sert sal ednod se emrofinu ralugnairt aerjA reiuqlauc ed asam ed ortnec le ,ohceh eD .n3Aicator al noc rev euq adan renet on ,aArarepse eoM euq azreuF latepirtnec le etnemelpmis se otsE ."$ M_V $ dadicolev noc olucrAc nu ed rodederla areirroc is atepArtnec azreuf anu aArbah
,areivlov em on is osulcnl" :aArid 1©A ",AS" .adigAr n3Aicidnoc arto a ,aicreni ed odinifed otnemom nu noc adigAr n3Aicidnoc anu ed aibmac euq orep ,odigAr se on euq otejbo nu noc sodaicosa setnaseretni sonem3Anef sonugla yah euq somala+Aes 81 olutApac led lanif 1A }n3Aicauce{ dne \ .ralugna n3Aicator al a opreuc nu se etnetsiser sjAm ,aicreni
ed otnemom le aes royam otnauC .emrofinu esraredisnoc edeup dadevarg al ,sosac sohcum ne ,euq ed n3Azar al rop ,dadevarg ed ortnec amall es secev a asam ed ortnec 1E .)5.91( alumr3Af al rop sodad nos sobma y ,selaugi nos sa+Aeuqep sallirav sod sal ed aicreni ed sotnemom soL ;$ 2/1 $ dutignol y $ 2/m $ asam ed anu adac ,sallirav sod omoc arrab
al ranigami somedoP .)5.91( aicreni ed otnemom le rartnocne arap largetni anu rasu somatisecen on etnemlaer ,otreic roP ?edecus ©AuqeA ,$ i $ sodot erbos emus esy $i m $ rop acilpitlum es otse odnauc ,secnotnE }*n3Aicauce{ dne \ ?asam al ed ortnec le jAtse edn3AD¢A .$ a $ sotejbo a odacilpa ,asam ed ortnec led ameroet le se ese euqrop ,$ a $
ed asam ed ortnec led n3Aicisop aL secev $ a $ ne salucAtrap sal sadot ed latot asam al ,$ a xa m $ se omsim As rop otse euq somebas y ,samus satse ed aremirp al etnematcaxe somaArdnet ,solos $ a $ otejbo ed asam ed ortnec le odnaluclac somar©Aivutse is ,arohA .n3Aicator al a oirotarig otejbo nu ed aicnetsiser al ed adidem anu se aicreni al ed
otnemom le evalc sasoc sal :aicreni ed otnemoM .alacse royam a otsuj jAres secnotne ,alacse a+Aeuqep atreic anU at the origin! But it's especially easy to understand it at home, onlylooking at what happens from Joe's inertial system, which is standing on the floor. So if we compare the kinetic energy before and after, the kinetic energy before is
$\tfrac{1{2}I 1\omega 172 = \tfrac{1}{2}L\omega 1$, where $L=$ $I 1\omega 1=$ $I 2\omega 2$ is the angular impulse. Due to the rotation of the carousel, we see that $m$ does not move in a straight line, but on a tangent curved road to a diameter of the carousel where $r= 0$. Let's try to understand. This fact has a very interesting
consequence. Let's now discuss the mass center in a little more detail. This other force is called Coriolis force, and it has the very strange property that when we move something in a rotating system, it seems to be pushed to the side. Thus, the distance of $x$ from the axis mass center is zero. The moment of inertia or the massive moment of inertia is
a quantity of climbing that measures the resistance of the rotating body to the rotation. It always goes around with the same angular speed $\omega$, so the angular impulse is \begin{equation*} L=mv {\text{tang}r=m\omega r\cdot r=m\omega r~2. In the previous chapter we find that if a lot of forces are acting in a complicated mass of particles, if
the particles understand a rigid body or non-watering, or a cloud of stars, or anything else, and we find the sum of all forces (i.e., of course, the external forces, because the inner forces are balanced), then if we consider the body as a whole, and say that it has a total mass $MS$, there is a whole point. T=\tfrac{1}{2}\sum m iv i~2=\tfrac{1}
{2}\sumNo torque can be exerted by centrinsic force, because that is radial. The image shows the distance of the Rotation axis R. Diagram showing the distance of the Rotacion R axis, Oajulcan Tezan - StudysMarter Originals a said the moment of inertia came from? Then in the sum, that $ x $ would enter twice. Asa $ (2 \ pi x) (\ tfrac {1} {2} hd) =\
pid~2h/$, or $ x = d/3 $. The real laws of particle movement on a fine scale are very peculiar, but if we take a great number of them and complicate them, approximate, but do not approximate Newton's laws. That is an interesting question. If we simply assume that it is $ mI~2 $ times $ \ gamma $, an unknown coefficient, and then we use the
argument on the two halves to obtain $ \ tfrac {1} {4} \ gamma $ for (19.6), after our argument on the transfer of the axes that we could prove that $ \ gamma = \ tfrac {1} {4} \ gamma + \ tfrac {1} {4} $/3} {4} {4} $} {4} $} {4}}}} $} {4}}} This property is that if one has a flat figure and a set of coordinate axes originating in the plane and $ z $
-exis perpendicular to the plane, then the moment the moment of inertia of this figure on the axis $ z $ is equal to the sum of the moments of inertia over the $ x $- and $ and $ -Axes. Of course, we have proven the result only for the distance of $ x $, but if we use the true center of mass the object will balance in any position, because if we convert it $
90 $ 90 degrees, we would have $ and $ s instead of $ x $ s. The first sum, of course, is the $ x $ i c $ part. If $ m $ moves only along the radius, Omega remains constant, so that the torque is \ Begin {equation*} \ tau = f cr =\ ddt {t} =\ ddt {(m \ omegar~2)} {t} = 2m \ omegar)\, \ ddt {r} {t}, \ end {equation*} where $ f c $ is the coriolis force.
This is the third tune. The greater the thickness, the greater the moment of inertia. A thin disc with a 0.3m diameter and a total inertia moment of 0.45kga - m2 revolves around its a a azreuf alos anu racilpa somedop edn3Ad¢A ,se atnugerp al arohA .asam ed The gravitational force in the whole matter, so that the entire object, if it is a river body, will
not turn? In the analog between the linear movement and the angular movement that we discussed in Chapter 18, we use the labor theorem, but we do not talk about cynical energy. In fact, an expression has a sign less in relation to the other. Ahd comes additional cynical energy. In addition, find the total mass of each piece, $ m a $ and $ m b $. The
moment of inertia on any axis is the sum of mass the sum of the $ x i $ 'and the $ y i $', each square: $i =\sum (x i”2 + y i~2) m i ps (for Walking on the radio in a carousel, one has to bow and push sideways. The moment of inertia corresponds to the dough, the angular velocity corresponds to the speed, so that the cynical energy must be} i\
omega”™2 $, and in fact it is, as will be demonstrated now. of several objects. Someone must have done some work. This self-productive factor of Newton's laws, therefore, is not really a fundamental characteristic of nature, but it is an important historical characteristic. \ end {equation*} then , when the dough is close to the center, it has relatively
little angular impulse, but if we move it to a new p Osicién more far, if we increase $ r $, $ m $ has an angular impulse, so a couple must be exercised to move it along the radius. The answer is that this force must go through the center of the dough, and we show it in due fold. So, if we want to locate the center of mass of a line of uniform density
plane, we can remember that the volume generated by turning on an axis is the distance that the center of mass rotates, multiplies by the leafy loss . In others nu nu somanigami euq somagnopusS .selaugi nos sasam sal is ,¢a —a ¢A $ x $ sol sodot ed oidemorp le se $ }}mc{ txet \{ X $ sortosoN .airotarig asem al ed lacitrev eje le erbos euqrot aAbah
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lanoicativarg opmac nu ne areivutse otejbo le is euq n3Aicautis amsim al se atse ,ajac al ne erbmoh le araP .oiranoicatse res ecerap euq lesurrac nu ne odatnes iAtse eoM euq somagnopu$ .asam al ed ortnec le ne jAtse eje etse is orec res ebed ;odad eje reiuglauc erbos yah euqrot otnjAuc rev y salucAtrap sal sadot ne sacrot sal sadot ed latot le
raluclac somebed euq AsA .agufArtnec azreuf al artnoc sosep sol rarit euq somenet Aha rop somav odnauc euq Asa ,ralov ed odnatart njAtsE .$g$ semit $i m$ se etrap ase ed lanoicativarg azreuf al secnotnE .anaidem adac ed ogral ol a onimac led $3/1$ ed se otnup esE .$2" } }MC{txet\{_XM$ ol3As se ;licjAf se amus arecret aL. }*noitauge{dne\
.arenam etneiugis al ed amelborp le revloser somaArdop ,)2491 .giF( $H$ arutla y $D$ esab ed ohcered olugnjAirt nu ed asam ed ortnec le rartnocne somereuq is ,olpmeje roP .etnemacin®A acibu ol ose y ,sonalp sod yah olugnjAtcer nu ed osac le nE txetl I$ etnemelpmis aAres aicreni al ed otnemom le y ,asam al ed ortnec le ne abartnecnoc es asam
al adot is euq omsim le nos rodederla olrarig arap sairasecen sazreuf sal secnotne ,)olrevom a somaznemoc odnauc jArarig on otnat ol rop y ,selaicreni sotcefe ed I©A ne euqrot yah on euqrop( eje le erbos arig euq adidem a arig on otejbo le euq odom ed ,asam al ed ortnec le ne setovip sol ne otejbo le somayopa is arohA .ocsid led otcer edrob le edsed
asam ed ortnec led aicnatsid al aes $x$ y oidar le aes $r$ euq ejeD .)1491 .giF( $B$ y $A$ ,sazeip sod ed res a Only the $ x $ address, because if we can understand that, we can understand the other two. If we split the bar into small length elements of $ dx $, the corresponding mass elements are proportional to $ dx $, and if $ dx $ was the length of
the entire bar, the mass would be $ m $. Because the real scale of the gears and the fundamental wheels of the universe is of atomic dimensions, which are much finer than our observations that we are not close to that scale in our ordinary observations. The theorem about the movement of the center of the mass is very interesting and has played an
important role in the development of our understanding of physics. But suppose one of them was twice heavier than the others. So we can't say, "Atom is like a planet that surrounds the sun," or something. When will the athlete be more likely to turn: when he extends his arms away from his body or when he pulls his arms around his body? Solution
when the athlete extends his arms, the time of inertia increases as the distance between the weight and its rotation axis increases. Now that we have a formula for the Coriolis Force, let us see the situation a little more carefully, to see if we can understand the origin of this force from a more elementary point of view. 19- 1. The CM of a composite
body is on the line that binds the CM of the two composite parts. \ end {ecution*} Now, $ f r $ is the strength that Moe would see. This means that $i 1 \omega 1 =i 2\ omega 2 $. Another interesting proposal is the following very curious. We can immediately guess the correct answer using our analogies. That is why one must distinguish between
the center of the mass and the center of gravity. For the body not to turn, the pair produced by all forces must add to zero, because if there is a pair, there is a change of angular moment and therefore aThere are three rocks with masses I mean, I'm not sure. > I'm gonna go > >} »J2J
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works in this way: if we take any closed ajrea in a plane and generate a moving syndine to the use of the transverse section times the distance that the center of mass moved! Certainly this is true if we move the one in a straight line perpendicular to himself, but if we move it in a cascle or in some other curve, then it generates a fairly peculiar volume.
The force is always in the same direction, relative to speed, regardless of addressing the speed. There is still another interesting characteristic that we can treat descriptively, as a question of general inter -s. With our arms thrown away, we turn more rough, but our moment of inertia is less, and it seems that energy can be the same. After, for the
same argument, we have $ t =\ tfrac {1} {2} 1\ omega 2 $ and from $ \ omega 2>\ omega 1 $ the cynical energy of the rotation is greater than before. Since a room for a twelve is a third, we have not made any fundamental error. And the reverse problem? If we do not consider an isbol as a tremendously complex thing, made of thousands of
particles that interact, but study only the movement of the center of mass and the external forces in the ball, we find $ \ flpf = m \ flpa $, where $ \ FLPF $ It is the external force in the Ball, $ m $ is its mass, and $ \ flpa $ is the acceleration of its center of mass. From the point of view of Moe, this central force has three pieces. What is $ i $ if the
rotation axis is in the center of the rod? In other words, when an object is supported by its center of mass, there is no pair in & © 1 due to a parallel gravitational field. On the other hand, Joe sees $ m $ going around the carculo with the speed $ v j = v_.m + \ omega r $, because $ m $ also is carried by the carousel. Of course is necessarily so in nature,
nature,At the atom level the laws have to be the same as on a large scale. The creep that moves is the one of the triam, $ \ tfrac {1} {2} hd $. $ \ tfrac {1} {2} HD $.
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