普通物理學甲上
課程筆記
　　　　 

－角動量、轉動慣量－
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[image: image6.png]Fig. 1 Kepler's 2™ law of uniform motion




[image: image7.png]Situation 2: planetary motion
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[image: image9.png]Fig. 2 Kepler's 2" Jaw of planetary motion




[image: image10.png]In Fig. 2, we could know that AOAyA; = AOA(B; (geometry)
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[image: image14.png]Or we could use the coordinate system to prove
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[image: image16.png]= also, we could notice that all the centrl — force motions obey Kepler 2" law
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[image: image19.png]Fig. 3 Two — Particle Motion of Kepler's 2'4 Law System
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[image: image28.png]An example that doesn't satisfy Kepler's 2°d law
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[image: image30.png]Fig.4 An example that doesn’t satisfy Kepler's 274 Jaw
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[image: image40.png]= The same as the former method
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[image: image42.png]Fig.5 A planetary motion with CM
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[image: image57.png]We know that F, = Flext + Z fTJ (external force + internal force)
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[image: image60.png]InT, X Z fTJ ,we could find some combinations like F; X fTJ +1x f,
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[image: image73.png]L, orbital angular momentum L, spin angular momentum
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[image: image81.png]Fig.6 A Rigid Boby Rotating




[image: image82.png]We found that the angular momentum will cancel on the perpendicular side




[image: image83.png]= The summation can be seen as the projection on the rotating axis
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[image: image86.png]Fig.7 A Scanning PLane of the Point
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[image: image93.png]L, Moment of Inertia(I)
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[image: image115.png]Parallel Axis Theorem:
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[image: image117.png]Fig.8 Parallel Axis Theorem I
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[image: image120.png]Fig.9 Parallel Axis Theorem II




[image: image121.png])?]dM
)+ —Ya

Xa

(x—

= i




[image: image122.png]= J-[x2+y2+xf\+y§—2xxA—2yyA]dM




[image: image123.png]=Iem+ (xﬁerﬁ)J-de Zfode 72yAJ-ydM




[image: image124.png]=lem + (33 +y3) f dm I, the coordinate of CM




[image: image125.png]=Iem + X% +y3)M





[image: image126.emf]CM

R

A


[image: image127.png]Fig. 10 Example of Parallel Axis Theorem
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[image: image130.png]Fig.11 A Cubic Example of Parallel Axis Theorem
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[image: image133.png]Perpendicular Axis Theorem:I, = I, + 1
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[image: image136.png]Fig.12 An Example of Perpendicular Axis Theorem
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[image: image142.png]Fig.13 Exercise 1
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[image: image148.png]Exercise2: Find the w in Fig. 14
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[image: image150.png]Fig.14 Exercise 2
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[image: image155.png]Exercise3: Find the w in Fig. 15
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[image: image157.png]Fig.15 Exercise 3
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[image: image163.png]Fig.16 Exercise 4
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[image: image169.png]Fig.17 An Elevator — Like Model




[image: image170.png]dv

Use Classical Mechanics to solve &

, the downside is positive:




[image: image171.png]d
3 (@) = TTR— TR

v =Rw
1=MR?




[image: image172.png]dv
= (m; + mz)a =(m; —my)g— (T —T)




[image: image173.png]d
dv  gz(w)
:»(m1+m2)a+dtR

= (m; — my)g




[image: image174.png]dv. 1d V

:’(m1+mz)*+ﬁd*t( ) = (m; —mjy)g




[image: image175.png]1
= E(ml +m, + RZ) = (m; —my)g




[image: image176.png]



[image: image177.png]. dv
Use Rotation to solve T




[image: image178.png]de- g
Etzl': T, X Fey




[image: image179.png]d
= @ (m;RV + m,RV + lw) = R(m; g — m,g)




[image: image180.png]dv _ R(m; g — m,g) _ (m; —my)g

==
de m1R+m2R+II? m1+m2+%




[image: image181.png]Consider a ball in Fig. 18:
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[image: image183.png]Fig.18 A Ball Dropping with Friction
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[image: image195.png]Fig.19 A Ball Rolling Down the Hill
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[image: image210.png]Fig. 20 Precession and Nutation
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