普通物理學甲上
課程筆記
　　　　 

－動量與動量守恆、碰撞－
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[image: image4.png]Fig.1 A Model of Collision




[image: image5.png]According to Fig. 1:
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[image: image9.png]= Def: m; vy + m,v, = p(momentum)
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[image: image11.png]Fig.2 A Model of The Center of Mass
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[image: image17.png]That is, the momentum of the center of the mass equals to the total system's.
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[image: image25.png]= If Z Fiext = 0(No external force or the sum = 0)
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[image: image34.png]Fig.3 A Model of Collision
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[image: image38.png]Then, we calculate the Kinetic Energy(KE):
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[image: image44.png]kinetic energy of CM J L, internal kinetic energy
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[image: image50.png]= As Fig.4, we know that M > m,sov; =7, = 0
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[image: image53.png]Fig.4 A Measurement of Calculating e
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[image: image57.png]As Fig.5,setv; = 0
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[image: image61.png]Fig.5 A Model of Collision(v, = 0)
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[image: image66.png]Fig.6 A Triangle Model of Collision




[image: image67.png]However, we cannot sure the value of





[image: image68.png]= it can be any direction from O to any point on the circle with radius OB
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[image: image71.png]Fig.7 A Triangle Model of m; = m,
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[image: image74.png]Fig.8 A Triangle Model of m; > m,




[image: image75.png]= Notice that 6,4, occurred when ZACO = 90°
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[image: image78.png]Fig.9 A Triangle Model of m; < m,




[image: image79.png]= Notice that there may be p;  that the direction is opposite to initiation




[image: image80.png]= Rutherford used this to "discover" proton and Chardwick also used it on neutron




[image: image81.png]Chardwick found that @ + Be — X(uncharged). Marie Curie thoughtit'say — ray




[image: image82.png]= Chardwick use X collision with nitrogen to form proton




[image: image83.png]= It can be seen as it collided with both nitrogen and proton




[image: image84.png]= Compare the velocity and find out the mass of neutron




[image: image85.png]A variational mass system is shown in Fig. 10
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[image: image87.png]Fig.10 A Variational Mass System




[image: image88.png]dP = (M + dMp) ) (Vg + dvig) — (M Vg + GdM o))




[image: image89.png]=MV + dMp Vi + M dvg + dM dvig — M Vo — udMy




[image: image90.png]=—dMy (ﬁ - W) + Mg dviy (omit dM dv(g because it’s too small)




[image: image91.png]dP

dt

=—(E-)

dMy
dt

+M

e _
(Orry

Frext

= —M gk




[image: image92.png]This is called Tsiolkovsky Rocket Equation or Ideal Rocket Equation.
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[image: image99.png]Exercise: There is some immobile dust with density p.A plane with area A and mass
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