普通物理學甲上
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－非慣性座標系統－
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[image: image3.png]Inertial Frame: A circumstance an object that doesn’t have any force on it will
undergo a uniform motion
Non — Inertial Frame: An object that won't




[image: image4.png]We want to re — write Newton 29 law to let it satisfy non — inertial frame.




[image: image5.png]= Fictitious force, also called pseudo force, is needed.
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[image: image7.png]Fig.1 A non — inertial and inertial view




[image: image8.png]In Fig. 1, we call the subject from A is (X, ), Z(p ); from B is (th)- Yoy zzt))
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Situation III: Sy = 3 at?(From now on, we only need to concern y — axis)
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(B is not inertial anymore)
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[image: image16.png]= Pseudo force is proportion to the mass.
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[image: image18.png]Fig.2 A Dropping Elevator
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[image: image20.png]We can extend it to a space shuttle




[image: image21.png]= When the gravity served as the centripetal force




[image: image23.png]= It will be weightessness inside the shuttle
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[image: image25.png]Fig.3 A Spinning Coordinate
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[image: image27.png]Then, we consider a ball with a distance r (or vector F ), just like shown in Fig. 3.
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[image: image35.png]Then, we should know the derivative first:
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[image: image49.png]Coriolis Force J L, Centrifugal force




[image: image50.png]Example 1: Look the star at the Arctic = concentric circles




[image: image51.png]Actually, the stars doesn’t move
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[image: image57.png]=ma X (@ XTrg)  (centripetal force)




[image: image58.png]Example 2: Foucault Pendulum
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[image: image60.png]Fig. 4 Foucault Pendulum at the Arctic




[image: image61.png]We assume that the z() doesn’t change.
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[image: image67.png]Then, we construct a polar coordinate system =
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[image: image84.png]= r=Asin(2t + a)




[image: image85.png]If we put the pendulum to a degrees north
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[image: image87.png]Fig. 4 Foucault Pendulum NOT at the Arctic
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[image: image89.png]We can seperate this @ into w || and w L= @ sina
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