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Aujourd’hui

Collisions en ligne: sous-classe de collisions telles qu’une seule
dimension suffit à les décrire:

Avantage: le problème n’est plus sous-determiné
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✓1 = ✓2 = 0
<latexit sha1_base64="w1qXxhbrrcvPfZFYxzMf4wJEq0c=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBFcliYJuhIIblxXsBdoQJtNJO3QyCTMnQgl146u4caGIW9/CnW/jtM1CW38Y+PjPOZw5f5gKrsFxvq3Syura+kZ5s7K1vbO7Z+8ftHSSKcqaNBGJ6oREM8ElawIHwTqpYiQOBWuHo5tpvf3AlOaJvIdxyvyYDCSPOCVgrMA+6sGQAQlcfI0L9Aw6OLCrTs2ZCS+DW0AVFWoE9levn9AsZhKoIFp3XScFPycKOBVsUullmqWEjsiAdQ1KEjPt57MLJvjUOH0cJco8CXjm/p7ISaz1OA5NZ0xgqBdrU/O/WjeD6MrPuUwzYJLOF0WZwJDgaRy4zxWjIMYGCFXc/BXTIVGEggmtYkJwF09ehpZXc89r3t1Fte4VcZTRMTpBZ8hFl6iOblEDNRFFj+gZvaI368l6sd6tj3lrySpmDtEfWZ8/awyU3g==</latexit>
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En résumé

Energie
cinétique

Quantité de 
mouvement

Chocs 
élastiques Conservée Conservée

Chocs 
inélastiques

Non 
conservée Conservée
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Collisions élastiques en ligne

8
<

:

m1v1 +m2v2 = m1v01 +m2v02 Conservation de la quantité de mouvement

m1v21 +m2v22 = m1v
02
1 +m2v

02
2 Conservation de l’énergie cinétique

<latexit sha1_base64="cPKCYyxMt/huoXtx8bPrwb9w3PQ="></latexit>

8
<

:

m1(v1 � v01) = m2(v02 � v2)

m1(v21 � v
02
1 ) = m2(v

02
2 � v22)

<latexit sha1_base64="cMX1YXvDKIYIAVenwpHRQyTg74Y="></latexit>

v1 + v01 = v2 + v02 =)

8
<

:

v02 = v1 + v01 � v2

v01 = v2 + v02 � v1
<latexit sha1_base64="il2lFD3fQhgT/VOilO6/+uHMSwE="></latexit>
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m1v1 +m2v2 = m1v
0
1 +m2v1 +m2v

0
1 �m2v2

<latexit sha1_base64="Q5n7L/wr1ulV5PpGT4RQMgjjZ5M=">AAACJHicbZDLSsNAFIYn9VbrLerSzWARBbEkUVAQoeDGZQV7gTaEyXTaDp1JwsykUEIfxo2v4saFF1y48VmcpFFq9YcDH/85h5nz+xGjUlnWh1FYWFxaXimultbWNza3zO2dhgxjgUkdhywULR9JwmhA6ooqRlqRIIj7jDT94XXab46IkDQM7tQ4Ii5H/YD2KEZKW555yT0bjnQdQ+45mhx4BTPvcMb8odQ8+R70zLJVsTLBv2DnUAa5ap752umGOOYkUJghKdu2FSk3QUJRzMik1IkliRAeoj5pawwQJ9JNsiMn8EA7XdgLha5Awcyd3UgQl3LMfT3JkRrI+V5q/tdrx6p34SY0iGJFAjx9qBczqEKYJga7VBCs2FgDwoLqv0I8QAJhpXMt6RDs+ZP/QsOp2KcV5/asXHXyOIpgD+yDI2CDc1AFN6AG6gCDe/AInsGL8WA8GW/G+3S0YOQ7u+CXjM8vDUiePg==</latexit>

m1v1 �m2v1 + 2m2v2 = m1v
0
1 +m2v

0
1

<latexit sha1_base64="EdxSiNoSoZ8kgRdp7md0A2AbBtg=">AAACHnicbZBNS8MwGMfT+TbnW9Wjl+AQBXG0VdGLMPDicYJ7ga2UNEu3sKQtSToYZZ/Ei1/FiwdFBE/6bUy7HnTzgSf8+P/zkDx/P2ZUKsv6NkpLyyura+X1ysbm1vaOubvXklEiMGniiEWi4yNJGA1JU1HFSCcWBHGfkbY/us389pgISaPwQU1i4nI0CGlAMVJa8sxL7tlwrPsMcs/J6RQ6BTvwBub+sT60nqsZe2bVqll5wUWwC6iCohqe+dnrRzjhJFSYISm7thUrN0VCUczItNJLJIkRHqEB6WoMESfSTfP1pvBIK30YREJ3qGCu/p5IEZdywn19kyM1lPNeJv7ndRMVXLspDeNEkRDPHgoSBlUEs6xgnwqCFZtoQFhQ/VeIh0ggrHSiFR2CPb/yIrScmn1ec+4vqnWniKMMDsAhOAE2uAJ1cAcaoAkweATP4BW8GU/Gi/FufMyuloxiZh/8KePrB8m1nAQ=</latexit>

v01 =
(m1 �m2)

(m1 +m2)
v1 +

2m2

(m1 +m2)
v2

<latexit sha1_base64="Vjoh1Dv35iOz6txInVoKcRbQYwI=">AAACOXicbVDLSsNAFJ3UV62vqEs3g0WsqCWJgm6EghuXFewD2hIm00k7dCYJM5NCCf0tN/6FO8GNC0Xc+gNOki609cLAOeeey517vIhRqSzrxSgsLa+srhXXSxubW9s75u5eU4axwKSBQxaKtockYTQgDUUVI+1IEMQ9Rlre6Dbtt8ZESBoGD2oSkR5Hg4D6FCOlJdesj49dG97Ari8QTipck3PIXedkmpPTnMDuGRxnNDc6Wv3P4ZRcs2xVrazgIrBnoAxmVXfN524/xDEngcIMSdmxrUj1EiQUxYxMS91YkgjhERqQjoYB4kT2kuzyKTzSSh/6odAvUDBTf08kiEs54Z52cqSGcr6Xiv/1OrHyr3sJDaJYkQDni/yYQRXCNEbYp4JgxSYaICyo/ivEQ6SjUTrsNAR7/uRF0HSq9kXVub8s15xZHEVwAA5BBdjgCtTAHaiDBsDgEbyCd/BhPBlvxqfxlVsLxmxmH/wp4/sHbi6mog==</latexit>

v02 =
2m1

(m1 +m2)
v1 +

(m2 �m1)

(m1 +m2)
v2

<latexit sha1_base64="yT8y+pu3t4e7AARPq/+T5dUMShU="></latexit>

v02 =
2m1

(m1 +m2)
v1 �

(m1 �m2)

(m1 +m2)
v2

<latexit sha1_base64="kZnhSJYu6lAz4npF7wBPgcKJBpY="></latexit>

m1v1 +m2v2 = m1v2 +m1v
0
2 �m1v1 +m2v

0
2

<latexit sha1_base64="oY22TR5e7pd9/8FedVWKvlECI/k=">AAACI3icbZDLSgMxFIYz9VbrbdSlm2ARBbHMjIIiCAU3LivYC7TDkEkzbWiSGZJMoQx9Fze+ihsXSnHjwncxnXahrT8c+PjPOSTnDxNGlXacL6uwsrq2vlHcLG1t7+zu2fsHDRWnEpM6jlksWyFShFFB6ppqRlqJJIiHjDTDwf203xwSqWgsnvQoIT5HPUEjipE2VmDf8sCFQ1PnkAeeIQ/ewZnn5Z6hU4MXC3PGC+yyU3FywWVw51AGc9UCe9LpxjjlRGjMkFJt10m0nyGpKWZkXOqkiiQID1CPtA0KxInys/zGMTwxThdGsTQlNMzd3xsZ4kqNeGgmOdJ9tdibmv/12qmObvyMiiTVRODZQ1HKoI7hNDDYpZJgzUYGEJbU/BXiPpIIaxNryYTgLp68DA2v4l5WvMerctWbx1EER+AYnAEXXIMqeAA1UAcYPINX8A4+rBfrzZpYn7PRgjXfOQR/ZH3/AKucnhQ=</latexit>

2m1v1 + (m2 �m1)v2 = (m1 +m2)v
0
2

<latexit sha1_base64="KIosf4WHVqUwXTQ5YOzIkSf9efc=">AAACGXicbZDLSgMxFIYz9VbrbdSlm2ARK2KZGQXdCAU3LivYC7TDkEkzbTDJDEmmUIa+hhtfxY0LRVzqyrcx03ahrQcO/Hz/OSTnDxNGlXacb6uwtLyyulZcL21sbm3v2Lt7TRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCh5vcbw2JVDQW93qUEJ+jvqARxUgbFNiOB3ngwqHpU1jhgQfPcnBiiAevYY5yxxgGHRsW2GWn6kwKLgp3JspgVvXA/uz2YpxyIjRmSKmO6yTaz5DUFDMyLnVTRRKEH1CfdIwUiBPlZ5PLxvDIkB6MYmlaaDihvzcyxJUa8dBMcqQHat7L4X9eJ9XRlZ9RkaSaCDx9KEoZ1DHMY4I9KgnWbGQEwpKav0I8QBJhbcIsmRDc+ZMXRdOruudV7+6iXPNmcRTBATgEFeCCS1ADt6AOGgCDR/AMXsGb9WS9WO/Wx3S0YM129sGfsr5+APt7mgE=</latexit>
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Cas particuliers

v01 =
(m1 �m2)

(m1 +m2)
v1 +

2m2

(m1 +m2)
v2

<latexit sha1_base64="Vjoh1Dv35iOz6txInVoKcRbQYwI=">AAACOXicbVDLSsNAFJ3UV62vqEs3g0WsqCWJgm6EghuXFewD2hIm00k7dCYJM5NCCf0tN/6FO8GNC0Xc+gNOki609cLAOeeey517vIhRqSzrxSgsLa+srhXXSxubW9s75u5eU4axwKSBQxaKtockYTQgDUUVI+1IEMQ9Rlre6Dbtt8ZESBoGD2oSkR5Hg4D6FCOlJdesj49dG97Ari8QTipck3PIXedkmpPTnMDuGRxnNDc6Wv3P4ZRcs2xVrazgIrBnoAxmVXfN524/xDEngcIMSdmxrUj1EiQUxYxMS91YkgjhERqQjoYB4kT2kuzyKTzSSh/6odAvUDBTf08kiEs54Z52cqSGcr6Xiv/1OrHyr3sJDaJYkQDni/yYQRXCNEbYp4JgxSYaICyo/ivEQ6SjUTrsNAR7/uRF0HSq9kXVub8s15xZHEVwAA5BBdjgCtTAHaiDBsDgEbyCd/BhPBlvxqfxlVsLxmxmH/wp4/sHbi6mog==</latexit>

v02 =
2m1

(m1 +m2)
v1 �

(m1 �m2)

(m1 +m2)
v2

<latexit sha1_base64="kZnhSJYu6lAz4npF7wBPgcKJBpY="></latexit>

§ m1 = m2

Il vient :

Les points matériels ont échangé leurs quantités de mouvement.

v01 = v2
<latexit sha1_base64="G0vA90Ec7je3Q+Sc4WlFk3IM590=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ6KkkV9CIUvHisYD8gDWGz3bRLN7thd1MooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdt7XMFKEtIrlU3QhrypmgLcMMp91UUZxEnHai0f3M74yp0kyKJzNJaZDggWAxI9hYyUfji9BDd2gc1sNK1a25c6BV4hWkCgWaYeWr15ckS6gwhGOtfc9NTZBjZRjhdFruZZqmmIzwgPqWCpxQHeTzk6fo3Cp9FEtlSxg0V39P5DjRepJEtjPBZqiXvZn4n+dnJr4NcibSzFBBFovijCMj0ex/1GeKEsMnlmCimL0VkSFWmBibUtmG4C2/vEra9Zp3Vas/Xlcb9SKOEpzCGVyCBzfQgAdoQgsISHiGV3hzjPPivDsfi9Y1p5g5gT9wPn8A8MSPrQ==</latexit>

v02 = v1
<latexit sha1_base64="rKgKUazAh3o/gaPMVeOOJXhMnR4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ6KkkV9CIUvHisYD8gDWGz3bRLN7thd1MooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LOtHHdb2dtfWNza7u0U97d2z84rBwdt7XMFKEtIrlU3QhrypmgLcMMp91UUZxEnHai0f3M74yp0kyKJzNJaZDggWAxI9hYyUfji7CO7tA49MJK1a25c6BV4hWkCgWaYeWr15ckS6gwhGOtfc9NTZBjZRjhdFruZZqmmIzwgPqWCpxQHeTzk6fo3Cp9FEtlSxg0V39P5DjRepJEtjPBZqiXvZn4n+dnJr4NcibSzFBBFovijCMj0ex/1GeKEsMnlmCimL0VkSFWmBibUtmG4C2/vEra9Zp3Vas/Xlcb9SKOEpzCGVyCBzfQgAdoQgsISHiGV3hzjPPivDsfi9Y1p5g5gT9wPn8A8MqPrQ==</latexit>

v02 = v1
<latexit sha1_base64="Xo2G8d5H2/VfM311/cyGrn5C+XU=">AAAB8nicdVDLSgMxFM34rPVVdekmWERXJRnFtguh4MZlBfuA6TBk0kwbmpkMSaZQSj/DjQtF3Po17vwbM20FFT1w4XDOvdx7T5gKrg1CH87K6tr6xmZhq7i9s7u3Xzo4bGuZKcpaVAqpuiHRTPCEtQw3gnVTxUgcCtYJRze53xkzpblM7s0kZX5MBgmPOCXGSh4cnwUuvIbjAAelMqoghDDGMCe4eoUsqddrLq5BnFsWZbBEMyi99/qSZjFLDBVEaw+j1PhTogyngs2KvUyzlNARGTDP0oTETPvT+ckzeGqVPoykspUYOFe/T0xJrPUkDm1nTMxQ//Zy8S/Py0xU86c8STPDErpYFGUCGgnz/2GfK0aNmFhCqOL2VkiHRBFqbEpFG8LXp/B/0nYr+KLi3l2WG+4yjgI4BifgHGBQBQ1wC5qgBSiQ4AE8gWfHOI/Oi/O6aF1xljNH4Aect089z4/j</latexit>

v01 = v2
<latexit sha1_base64="b1U6N/et1ZYZEflLKNHKjb/2/tE=">AAAB8nicdVDLSsNAFJ34rPVVdelmsIiuQpKGti6EghuXFewD0hAm00k7dDIJM5NCCf0MNy4UcevXuPNvnLQVVPTAhcM593LvPWHKqFSW9WGsrW9sbm2Xdsq7e/sHh5Wj465MMoFJBycsEf0QScIoJx1FFSP9VBAUh4z0wslN4femREia8Hs1S4kfoxGnEcVIacmD04vAhtdwGjhBpWqZV82649ahZVpWw3bsgjgNt+ZCWysFqmCFdlB5HwwTnMWEK8yQlJ5tpcrPkVAUMzIvDzJJUoQnaEQ8TTmKifTzxclzeK6VIYwSoYsruFC/T+QolnIWh7ozRmosf3uF+JfnZSpq+jnlaaYIx8tFUcagSmDxPxxSQbBiM00QFlTfCvEYCYSVTqmsQ/j6FP5Puo5p10znzq22nFUcJXAKzsAlsEEDtMAtaIMOwCABD+AJPBvKeDRejNdl65qxmjkBP2C8fQJQ4o/v</latexit>

v2
<latexit sha1_base64="DCVrCvGFxb+3DYatz4AYe2YUt0c=">AAAB63icdVBNS8NAEJ3Ur1q/qh69LBbBU0jS0NZbwYvHCrYW2lA22227dLMJu5tCCf0LXjwo4tU/5M1/46atoKIPBh7vzTAzL0w4U9pxPqzCxubW9k5xt7S3f3B4VD4+6ag4lYS2Scxj2Q2xopwJ2tZMc9pNJMVRyOl9OL3O/fsZlYrF4k7PExpEeCzYiBGscwnNBt6gXHHsq0bN82vIsR2n7npuTry6X/WRa5QcFVijNSi/94cxSSMqNOFYqZ7rJDrIsNSMcLoo9VNFE0ymeEx7hgocURVky1sX6MIoQzSKpSmh0VL9PpHhSKl5FJrOCOuJ+u3l4l9eL9WjRpAxkaSaCrJaNEo50jHKH0dDJinRfG4IJpKZWxGZYImJNvGUTAhfn6L/Scez3art3fqVpreOowhncA6X4EIdmnADLWgDgQk8wBM8W5H1aL1Yr6vWgrWeOYUfsN4+Abx9jf8=</latexit>

v1
<latexit sha1_base64="FIE7LwXUNIrNqy0eihdSgVM11RQ=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJRnFtruCG5cV7APaoWTSTBuaZIYkUyhDf8GNC0Xc+kPu/BszbQUVPXDhcM693HtPmAhuLEIf3tr6xubWdmGnuLu3f3BYOjpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNObnK/M2Xa8Fjd21nCAklGikecEptLcDrAg1IZVRBCGGOYE1y9Ro7U6zUf1yDOLYcyWKE5KL33hzFNJVOWCmJMD6PEBhnRllPB5sV+alhC6ISMWM9RRSQzQba4dQ7PnTKEUaxdKQsX6veJjEhjZjJ0nZLYsfnt5eJfXi+1US3IuEpSyxRdLopSAW0M88fhkGtGrZg5Qqjm7lZIx0QTal08RRfC16fwf9L2K/iy4t9dlRv+Ko4COAVn4AJgUAUNcAuaoAUoGIMH8ASePek9ei/e67J1zVvNnIAf8N4+AafgjfI=</latexit>
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Cas particuliers

v01 =
(m1 �m2)

(m1 +m2)
v1 +

2m2

(m1 +m2)
v2

<latexit sha1_base64="Vjoh1Dv35iOz6txInVoKcRbQYwI=">AAACOXicbVDLSsNAFJ3UV62vqEs3g0WsqCWJgm6EghuXFewD2hIm00k7dCYJM5NCCf0tN/6FO8GNC0Xc+gNOki609cLAOeeey517vIhRqSzrxSgsLa+srhXXSxubW9s75u5eU4axwKSBQxaKtockYTQgDUUVI+1IEMQ9Rlre6Dbtt8ZESBoGD2oSkR5Hg4D6FCOlJdesj49dG97Ari8QTipck3PIXedkmpPTnMDuGRxnNDc6Wv3P4ZRcs2xVrazgIrBnoAxmVXfN524/xDEngcIMSdmxrUj1EiQUxYxMS91YkgjhERqQjoYB4kT2kuzyKTzSSh/6odAvUDBTf08kiEs54Z52cqSGcr6Xiv/1OrHyr3sJDaJYkQDni/yYQRXCNEbYp4JgxSYaICyo/ivEQ6SjUTrsNAR7/uRF0HSq9kXVub8s15xZHEVwAA5BBdjgCtTAHaiDBsDgEbyCd/BhPBlvxqfxlVsLxmxmH/wp4/sHbi6mog==</latexit>

v02 =
2m1

(m1 +m2)
v1 �

(m1 �m2)

(m1 +m2)
v2

<latexit sha1_base64="kZnhSJYu6lAz4npF7wBPgcKJBpY="></latexit>

§ v2 = 0

Le signe de v’1 dépend des masses m1 et m2
v’2 est toujours positif et peut être plus grand que v’1

v02 =
2m1

(m1 +m2)
v1

<latexit sha1_base64="Xxd8gG1IRrZYCctFOmqVSkXVVmY=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AVK0KZGQXdCAU3LivYC7TDkEkzbWiSGZJMoQzzAm58FTcuFHHr3p1vY3pZaPVAwsf/n0Ny/jBhVGnH+bIKS8srq2vF9dLG5tb2jr2711RxKjFp4JjFsh0iRRgVpKGpZqSdSIJ4yEgrHN5M/NaISEVjca/HCfE56gsaUYy0kQL7aHQSePAadiOJcOZBHrh5VjE3PDPsneZwFLiBXXaqzrTgX3DnUAbzqgf2Z7cX45QToTFDSnVcJ9F+hqSmmJG81E0VSRAeoj7pGBSIE+Vn021yeGyUHoxiaY7QcKr+nMgQV2rMQ9PJkR6oRW8i/ud1Uh1d+RkVSaqJwLOHopRBHcNJNLBHJcGajQ0gLKn5K8QDZHLRJsCSCcFdXPkvNL2qe1717i7KNW8eRxEcgENQAS64BDVwC+qgATB4AE/gBbxaj9az9Wa9z1oL1nxmH/wq6+Mbv3iYxg==</latexit>

v01 =
(m1 �m2)

(m1 +m2)
v1

<latexit sha1_base64="qj5J8tdbt0bAWh27ibctGlSOuN4=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WsqCWJgm6EghuXFewDmhAm00k7dCYJM5NCCf0KN/6KGxeKuBV3/o3TpgttvTBwHvdy554gYVQqy/o2CkvLK6trxfXSxubW9o65u9eUcSowaeCYxaIdIEkYjUhDUcVIOxEE8YCRVjC4nfitIRGSxtGDGiXE46gX0ZBipLTkm+fDY9+GN9ANBcJZhWtyDrnvnIxzcpoT6J7BoW/7ZtmqWtOCi8CegTKYVd03v9xujFNOIoUZkrJjW4nyMiQUxYyMS24qSYLwAPVIR8MIcSK9bHrWGB5ppQvDWOgXKThVf09kiEs54oHu5Ej15bw3Ef/zOqkKr72MRkmqSITzRWHKoIrhJCPYpYJgxUYaICyo/ivEfaQDUjrJkg7Bnj95ETSdqn1Rde4vyzVnFkcRHIBDUAE2uAI1cAfqoAEweATP4BW8GU/Gi/FufOStBWM2sw/+lPH5A5NPmzE=</latexit>

v1
<latexit sha1_base64="FIE7LwXUNIrNqy0eihdSgVM11RQ=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJRnFtruCG5cV7APaoWTSTBuaZIYkUyhDf8GNC0Xc+kPu/BszbQUVPXDhcM693HtPmAhuLEIf3tr6xubWdmGnuLu3f3BYOjpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNObnK/M2Xa8Fjd21nCAklGikecEptLcDrAg1IZVRBCGGOYE1y9Ro7U6zUf1yDOLYcyWKE5KL33hzFNJVOWCmJMD6PEBhnRllPB5sV+alhC6ISMWM9RRSQzQba4dQ7PnTKEUaxdKQsX6veJjEhjZjJ0nZLYsfnt5eJfXi+1US3IuEpSyxRdLopSAW0M88fhkGtGrZg5Qqjm7lZIx0QTal08RRfC16fwf9L2K/iy4t9dlRv+Ko4COAVn4AJgUAUNcAuaoAUoGIMH8ASePek9ei/e67J1zVvNnIAf8N4+AafgjfI=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit>

m2
<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

m2
<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m1 < m2
v02 > 0

<latexit sha1_base64="pifAG/5ZY/XftOOumJJGNWIufWw=">AAAB7nicdVDLSsNAFJ34rPVVdelmsIiuwiQNbd1IwY3LCvYBbSiT6aQdOpmEmUmhhH6EGxeKuPV73Pk3TtoKKnrgwuGce7n3niDhTGmEPqy19Y3Nre3CTnF3b//gsHR03FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnJ/c6USsVica9nCfUjPBIsZARrI3WmFwMXXqNBqYzsq3rV9aoQ2QjVHNfJiVvzKh50jJKjDFZoDkrv/WFM0ogKTThWquegRPsZlpoRTufFfqpogskEj2jPUIEjqvxsce4cnhtlCMNYmhIaLtTvExmOlJpFgemMsB6r314u/uX1Uh3W/YyJJNVUkOWiMOVQxzD/HQ6ZpETzmSGYSGZuhWSMJSbaJFQ0IXx9Cv8nbdd2KrZ755Ub7iqOAjgFZ+ASOKAGGuAWNEELEDABD+AJPFuJ9Wi9WK/L1jVrNXMCfsB6+wQRn46y</latexit>

v01 < 0
<latexit sha1_base64="6j36LR19ZkpMAewfHDU/APGVcwU=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KskotgUXBTcuK9gHtEPJpJk2NJMZk0yhDP0JNy4UcevvuPNvzLQVVPTAhcM593LvPX4suDYIfTi5ldW19Y38ZmFre2d3r7h/0NJRoihr0khEquMTzQSXrGm4EawTK0ZCX7C2P77O/PaEKc0jeWemMfNCMpQ84JQYK3Ump30MryDqF0uojBDCGMOM4MolsqRWq7q4CnFmWZTAEo1+8b03iGgSMmmoIFp3MYqNlxJlOBVsVuglmsWEjsmQdS2VJGTaS+f3zuCJVQYwiJQtaeBc/T6RklDraejbzpCYkf7tZeJfXjcxQdVLuYwTwyRdLAoSAU0Es+fhgCtGjZhaQqji9lZIR0QRamxEBRvC16fwf9Jyy/i87N5elOruMo48OALH4AxgUAF1cAMaoAkoEOABPIFn5955dF6c10VrzlnOHIIfcN4+AVEOjs0=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit> m2

<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m1 > m2
v02 > 0

<latexit sha1_base64="pifAG/5ZY/XftOOumJJGNWIufWw=">AAAB7nicdVDLSsNAFJ34rPVVdelmsIiuwiQNbd1IwY3LCvYBbSiT6aQdOpmEmUmhhH6EGxeKuPV73Pk3TtoKKnrgwuGce7n3niDhTGmEPqy19Y3Nre3CTnF3b//gsHR03FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnJ/c6USsVica9nCfUjPBIsZARrI3WmFwMXXqNBqYzsq3rV9aoQ2QjVHNfJiVvzKh50jJKjDFZoDkrv/WFM0ogKTThWquegRPsZlpoRTufFfqpogskEj2jPUIEjqvxsce4cnhtlCMNYmhIaLtTvExmOlJpFgemMsB6r314u/uX1Uh3W/YyJJNVUkOWiMOVQxzD/HQ6ZpETzmSGYSGZuhWSMJSbaJFQ0IXx9Cv8nbdd2KrZ755Ub7iqOAjgFZ+ASOKAGGuAWNEELEDABD+AJPFuJ9Wi9WK/L1jVrNXMCfsB6+wQRn46y</latexit>

v01 > 0
<latexit sha1_base64="3aJUF8GMQ5T+QY7q1I8AdpAG2CQ=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6Kskott1IwY3LCvYB7VAyaaYNzWTGJFMoQ3/CjQtF3Po77vwbM20FFT1w4XDOvdx7jx8Lrg1CH05uZXVtfSO/Wdja3tndK+4ftHSUKMqaNBKR6vhEM8ElaxpuBOvEipHQF6ztj68zvz1hSvNI3plpzLyQDCUPOCXGSp3JaR/DK4j6xRIqI4QwxjAjuHKJLKnVqi6uQpxZFiWwRKNffO8NIpqETBoqiNZdjGLjpUQZTgWbFXqJZjGhYzJkXUslCZn20vm9M3hilQEMImVLGjhXv0+kJNR6Gvq2MyRmpH97mfiX101MUPVSLuPEMEkXi4JEQBPB7Hk44IpRI6aWEKq4vRXSEVGEGhtRwYbw9Sn8n7TcMj4vu7cXpbq7jCMPjsAxOAMYVEAd3IAGaAIKBHgAT+DZuXcenRfnddGac5Yzh+AHnLdPVBqOzw==</latexit>
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Cas particuliers: v2 = 0

§ v2 = 0

Le signe de v’1 dépend des masses m1 et m2
v’2 est toujours positif et peut être plus grand que v’1

v02 =
2m1

(m1 +m2)
v1

<latexit sha1_base64="Xxd8gG1IRrZYCctFOmqVSkXVVmY=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AVK0KZGQXdCAU3LivYC7TDkEkzbWiSGZJMoQzzAm58FTcuFHHr3p1vY3pZaPVAwsf/n0Ny/jBhVGnH+bIKS8srq2vF9dLG5tb2jr2711RxKjFp4JjFsh0iRRgVpKGpZqSdSIJ4yEgrHN5M/NaISEVjca/HCfE56gsaUYy0kQL7aHQSePAadiOJcOZBHrh5VjE3PDPsneZwFLiBXXaqzrTgX3DnUAbzqgf2Z7cX45QToTFDSnVcJ9F+hqSmmJG81E0VSRAeoj7pGBSIE+Vn021yeGyUHoxiaY7QcKr+nMgQV2rMQ9PJkR6oRW8i/ud1Uh1d+RkVSaqJwLOHopRBHcNJNLBHJcGajQ0gLKn5K8QDZHLRJsCSCcFdXPkvNL2qe1717i7KNW8eRxEcgENQAS64BDVwC+qgATB4AE/gBbxaj9az9Wa9z1oL1nxmH/wq6+Mbv3iYxg==</latexit>

v01 =
(m1 �m2)

(m1 +m2)
v1

<latexit sha1_base64="qj5J8tdbt0bAWh27ibctGlSOuN4=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WsqCWJgm6EghuXFewDmhAm00k7dCYJM5NCCf0KN/6KGxeKuBV3/o3TpgttvTBwHvdy554gYVQqy/o2CkvLK6trxfXSxubW9o65u9eUcSowaeCYxaIdIEkYjUhDUcVIOxEE8YCRVjC4nfitIRGSxtGDGiXE46gX0ZBipLTkm+fDY9+GN9ANBcJZhWtyDrnvnIxzcpoT6J7BoW/7ZtmqWtOCi8CegTKYVd03v9xujFNOIoUZkrJjW4nyMiQUxYyMS24qSYLwAPVIR8MIcSK9bHrWGB5ppQvDWOgXKThVf09kiEs54oHu5Ej15bw3Ef/zOqkKr72MRkmqSITzRWHKoIrhJCPYpYJgxUYaICyo/ivEfaQDUjrJkg7Bnj95ETSdqn1Rde4vyzVnFkcRHIBDUAE2uAI1cAfqoAEweATP4BW8GU/Gi/FufOStBWM2sw/+lPH5A5NPmzE=</latexit>

v1
<latexit sha1_base64="FIE7LwXUNIrNqy0eihdSgVM11RQ=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJRnFtruCG5cV7APaoWTSTBuaZIYkUyhDf8GNC0Xc+kPu/BszbQUVPXDhcM693HtPmAhuLEIf3tr6xubWdmGnuLu3f3BYOjpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNObnK/M2Xa8Fjd21nCAklGikecEptLcDrAg1IZVRBCGGOYE1y9Ro7U6zUf1yDOLYcyWKE5KL33hzFNJVOWCmJMD6PEBhnRllPB5sV+alhC6ISMWM9RRSQzQba4dQ7PnTKEUaxdKQsX6veJjEhjZjJ0nZLYsfnt5eJfXi+1US3IuEpSyxRdLopSAW0M88fhkGtGrZg5Qqjm7lZIx0QTal08RRfC16fwf9L2K/iy4t9dlRv+Ko4COAVn4AJgUAUNcAuaoAUoGIMH8ASePek9ei/e67J1zVvNnIAf8N4+AafgjfI=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit>

m2
<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

m2
<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m1 < m2
v02 > 0

<latexit sha1_base64="pifAG/5ZY/XftOOumJJGNWIufWw=">AAAB7nicdVDLSsNAFJ34rPVVdelmsIiuwiQNbd1IwY3LCvYBbSiT6aQdOpmEmUmhhH6EGxeKuPV73Pk3TtoKKnrgwuGce7n3niDhTGmEPqy19Y3Nre3CTnF3b//gsHR03FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnJ/c6USsVica9nCfUjPBIsZARrI3WmFwMXXqNBqYzsq3rV9aoQ2QjVHNfJiVvzKh50jJKjDFZoDkrv/WFM0ogKTThWquegRPsZlpoRTufFfqpogskEj2jPUIEjqvxsce4cnhtlCMNYmhIaLtTvExmOlJpFgemMsB6r314u/uX1Uh3W/YyJJNVUkOWiMOVQxzD/HQ6ZpETzmSGYSGZuhWSMJSbaJFQ0IXx9Cv8nbdd2KrZ755Ub7iqOAjgFZ+ASOKAGGuAWNEELEDABD+AJPFuJ9Wi9WK/L1jVrNXMCfsB6+wQRn46y</latexit>

v01 < 0
<latexit sha1_base64="6j36LR19ZkpMAewfHDU/APGVcwU=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KskotgUXBTcuK9gHtEPJpJk2NJMZk0yhDP0JNy4UcevvuPNvzLQVVPTAhcM593LvPX4suDYIfTi5ldW19Y38ZmFre2d3r7h/0NJRoihr0khEquMTzQSXrGm4EawTK0ZCX7C2P77O/PaEKc0jeWemMfNCMpQ84JQYK3Ump30MryDqF0uojBDCGMOM4MolsqRWq7q4CnFmWZTAEo1+8b03iGgSMmmoIFp3MYqNlxJlOBVsVuglmsWEjsmQdS2VJGTaS+f3zuCJVQYwiJQtaeBc/T6RklDraejbzpCYkf7tZeJfXjcxQdVLuYwTwyRdLAoSAU0Es+fhgCtGjZhaQqji9lZIR0QRamxEBRvC16fwf9Jyy/i87N5elOruMo48OALH4AxgUAF1cAMaoAkoEOABPIFn5955dF6c10VrzlnOHIIfcN4+AVEOjs0=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit> m2

<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m1 > m2
v02 > 0

<latexit sha1_base64="pifAG/5ZY/XftOOumJJGNWIufWw=">AAAB7nicdVDLSsNAFJ34rPVVdelmsIiuwiQNbd1IwY3LCvYBbSiT6aQdOpmEmUmhhH6EGxeKuPV73Pk3TtoKKnrgwuGce7n3niDhTGmEPqy19Y3Nre3CTnF3b//gsHR03FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnJ/c6USsVica9nCfUjPBIsZARrI3WmFwMXXqNBqYzsq3rV9aoQ2QjVHNfJiVvzKh50jJKjDFZoDkrv/WFM0ogKTThWquegRPsZlpoRTufFfqpogskEj2jPUIEjqvxsce4cnhtlCMNYmhIaLtTvExmOlJpFgemMsB6r314u/uX1Uh3W/YyJJNVUkOWiMOVQxzD/HQ6ZpETzmSGYSGZuhWSMJSbaJFQ0IXx9Cv8nbdd2KrZ755Ub7iqOAjgFZ+ASOKAGGuAWNEELEDABD+AJPFuJ9Wi9WK/L1jVrNXMCfsB6+wQRn46y</latexit>

v01 > 0
<latexit sha1_base64="3aJUF8GMQ5T+QY7q1I8AdpAG2CQ=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6Kskott1IwY3LCvYB7VAyaaYNzWTGJFMoQ3/CjQtF3Po77vwbM20FFT1w4XDOvdx7jx8Lrg1CH05uZXVtfSO/Wdja3tndK+4ftHSUKMqaNBKR6vhEM8ElaxpuBOvEipHQF6ztj68zvz1hSvNI3plpzLyQDCUPOCXGSp3JaR/DK4j6xRIqI4QwxjAjuHKJLKnVqi6uQpxZFiWwRKNffO8NIpqETBoqiNZdjGLjpUQZTgWbFXqJZjGhYzJkXUslCZn20vm9M3hilQEMImVLGjhXv0+kJNR6Gvq2MyRmpH97mfiX101MUPVSLuPEMEkXi4JEQBPB7Hk44IpRI6aWEKq4vRXSEVGEGhtRwYbw9Sn8n7TcMj4vu7cXpbq7jCMPjsAxOAMYVEAd3IAGaAIKBHgAT+DZuXcenRfnddGac5Yzh+AHnLdPVBqOzw==</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit> m2

<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m2 >> m1

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit> m2

<latexit sha1_base64="WamxSIEWkoXOpQaRe84KFIisApo=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4Ckka2norePFY0X5AG8pmu22X7iZhdyOU0J/gxYMiXv1F3vw3btoKKvpg4PHeDDPzwoQzpR3nw1pb39jc2i7sFHf39g8OS0fHbRWnktAWiXksuyFWlLOItjTTnHYTSbEIOe2E06vc79xTqVgc3elZQgOBxxEbMYK1kW7FwBuUyo59Wa96fhU5tuPUXM/NiVfzKz5yjZKjDCs0B6X3/jAmqaCRJhwr1XOdRAcZlpoRTufFfqpogskUj2nP0AgLqoJsceocnRtliEaxNBVptFC/T2RYKDUToekUWE/Uby8X//J6qR7Vg4xFSappRJaLRilHOkb532jIJCWazwzBRDJzKyITLDHRJp2iCeHrU/Q/aXu2W7G9G7/c8FZxFOAUzuACXKhBA66hCS0gMIYHeIJni1uP1ov1umxds1YzJ/AD1tsnWP+NzA==</latexit>

Cas m1 >> m2
v01 ' v1

<latexit sha1_base64="VJkExpbeewfn4CFb6kRZBIycTy8=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0V0VTJRbLsruHFZwT6gDWEynbRDJ5M4MynU0C9x40IRt36KO//GSVtBRQ9cOJxzL/feEyScKe04H9bK6tr6xmZhq7i9s7tXsvcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJxle535lQqVgsbvU0oV6Eh4KFjGBtJN8uTU59BPuKRfQOTnzk22Wn4jgOQgjmBFUvHUPq9ZqLahDllkEZLNH07ff+ICZpRIUmHCvVQ06ivQxLzQins2I/VTTBZIyHtGeowBFVXjY/fAZPjDKAYSxNCQ3n6veJDEdKTaPAdEZYj9RvLxf/8nqpDmtexkSSairIYlGYcqhjmKcAB0xSovnUEEwkM7dCMsISE22yKpoQvj6F/5O2W0HnFffmotxwl3EUwBE4BmcAgSpogGvQBC1AQAoewBN4tu6tR+vFel20rljLmUPwA9bbJ5Hlklk=</latexit>

v01 ' �v1
<latexit sha1_base64="v+jI0YIx+FsdGNEaVQO9flLKmkk=">AAAB+nicdVDLSgMxFM34rPU11aWbYBHdWCaj2HZXcOOygn1AOwyZNNOGZjJjkqmU2k9x40IRt36JO//GTFtBRQ9cOJxzL/feEyScKe04H9bS8srq2npuI7+5tb2zaxf2mipOJaENEvNYtgOsKGeCNjTTnLYTSXEUcNoKhpeZ3xpRqVgsbvQ4oV6E+4KFjGBtJN8ujI59BLuKRfQWnsKRj3y76JQcx0EIwYyg8oVjSLVacVEFoswyKIIF6r793u3FJI2o0IRjpTrISbQ3wVIzwuk0300VTTAZ4j7tGCpwRJU3mZ0+hUdG6cEwlqaEhjP1+8QER0qNo8B0RlgP1G8vE//yOqkOK96EiSTVVJD5ojDlUMcwywH2mKRE87EhmEhmboVkgCUm2qSVNyF8fQr/J023hM5K7vV5seYu4siBA3AITgACZVADV6AOGoCAO/AAnsCzdW89Wi/W67x1yVrM7IMfsN4+AVnMkro=</latexit>

v02 ' 2v1
<latexit sha1_base64="YEZAyzZLfAp//8o2tmpN4BYm7aI=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovoKiRpaOuu4MZlBfuANoTJdNIOnTycmVRK7Ke4caGIW7/EnX/jpK2gogcuHM65l3vv8RNGhTTND62wtr6xuVXcLu3s7u0f6OXDjohTjkkbxyzmPR8JwmhE2pJKRnoJJyj0Gen6k8vc704JFzSObuQsIW6IRhENKEZSSZ5enp55NhwIGpJbaMOpZ3l6xTQuGjXbqUHTMM26ZVs5setO1YGWUnJUwAotT38fDGOchiSSmCEh+paZSDdDXFLMyLw0SAVJEJ6gEekrGqGQCDdbnD6Hp0oZwiDmqiIJF+r3iQyFQsxCX3WGSI7Fby8X//L6qQwabkajJJUkwstFQcqgjGGeAxxSTrBkM0UQ5lTdCvEYcYSlSqukQvj6FP5POrZhVQ372qk07VUcRXAMTsA5sEAdNMEVaIE2wOAOPIAn8Kzda4/ai/a6bC1oq5kj8APa2yd2HpLM</latexit>

v02 ' 0
<latexit sha1_base64="kx5I35G2nqbuMtXpPQIlUTn/jis=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK6Kpnp0NZdwY3LCvYB7VAyaaYNTWamSaZQhn6HGxeKuPVj3Pk3ZtoKKnrgwuGce7n3Hj/mTGmEPqzcxubW9k5+t7C3f3B4VDw+aasokYS2SMQj2fWxopyFtKWZ5rQbS4qFz2nHn9xkfmdGpWJReK/nMfUEHoUsYARrI3mzy4ED+4oJOoVoUCyh8nW96rhViMoI1WzHzohTcysutI2SoQTWaA6K7/1hRBJBQ004Vqpno1h7KZaaEU4XhX6iaIzJBI9oz9AQC6q8dHn0Al4YZQiDSJoKNVyq3ydSLJSaC990CqzH6reXiX95vUQHdS9lYZxoGpLVoiDhUEcwSwAOmaRE87khmEhmboVkjCUm2uRUMCF8fQr/J22nbFfKzp1bajjrOPLgDJyDK2CDGmiAW9AELUDAFDyAJ/BszaxH68V6XbXmrPXMKfgB6+0Tl0uRSw==</latexit>

Cas m1 = m2

v02 = v1
<latexit sha1_base64="XYuBK/tXuKnVImqORTUey/lEZCM=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0V0FZI0tHUhFNy4rGAf2IYwmU7aoZNJmJkUSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77wkSRqWyrA+jsLa+sblV3C7t7O7tH5QPjzoyTgUmbRyzWPQCJAmjnLQVVYz0EkFQFDDSDSbXud+dEiFpzO/ULCFehEachhQjpaX76bnvwCs49W2/XLHMy0bNcWvQMi2rbjt2Tpy6W3WhrZUcFbBCyy+/D4YxTiPCFWZIyr5tJcrLkFAUMzIvDVJJEoQnaET6mnIUEelli4vn8EwrQxjGQhdXcKF+n8hQJOUsCnRnhNRY/vZy8S+vn6qw4WWUJ6kiHC8XhSmDKob5+3BIBcGKzTRBWFB9K8RjJBBWOqSSDuHrU/g/6TimXTWdW7fSdFZxFMEJOAUXwAZ10AQ3oAXaAAMOHsATeDak8Wi8GK/L1oKxmjkGP2C8fQL6I4/F</latexit>

v01 = 0
<latexit sha1_base64="00Tuw+H/fVnazmvvo6x2nBiO6kk=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6Kskotl0IBTcuK9gHtEPJpJk2NJMZk0yhDP0JNy4UcevvuPNvzLQVVPTAhcM593LvPX4suDYIfTi5ldW19Y38ZmFre2d3r7h/0NJRoihr0khEquMTzQSXrGm4EawTK0ZCX7C2P77O/PaEKc0jeWemMfNCMpQ84JQYK3Ump30MryDqF0uojBDCGMOM4MolsqRWq7q4CnFmWZTAEo1+8b03iGgSMmmoIFp3MYqNlxJlOBVsVuglmsWEjsmQdS2VJGTaS+f3zuCJVQYwiJQtaeBc/T6RklDraejbzpCYkf7tZeJfXjcxQdVLuYwTwyRdLAoSAU0Es+fhgCtGjZhaQqji9lZIR0QRamxEBRvC16fwf9Jyy/i87N5elOruMo48OALH4AxgUAF1cAMaoAkoEOABPIFn5955dF6c10VrzlnOHIIfcN4+AVKUjs4=</latexit>
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Cas particuliers: v2 = - v1

§ v2 = -v1 v01 = v1

✓
(m1 �m2)

(m1 +m2)
� 2m2

(m1 +m2)

◆
=

m1 � 3m2

m1 +m2
v1

<latexit sha1_base64="l0eYYfnnCpWi0f4x0v+bxSeywwI="></latexit>

v1
<latexit sha1_base64="FIE7LwXUNIrNqy0eihdSgVM11RQ=">AAAB63icdVDLSgMxFM34rPVVdekmWARXJRnFtruCG5cV7APaoWTSTBuaZIYkUyhDf8GNC0Xc+kPu/BszbQUVPXDhcM693HtPmAhuLEIf3tr6xubWdmGnuLu3f3BYOjpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNObnK/M2Xa8Fjd21nCAklGikecEptLcDrAg1IZVRBCGGOYE1y9Ro7U6zUf1yDOLYcyWKE5KL33hzFNJVOWCmJMD6PEBhnRllPB5sV+alhC6ISMWM9RRSQzQba4dQ7PnTKEUaxdKQsX6veJjEhjZjJ0nZLYsfnt5eJfXi+1US3IuEpSyxRdLopSAW0M88fhkGtGrZg5Qqjm7lZIx0QTal08RRfC16fwf9L2K/iy4t9dlRv+Ko4COAVn4AJgUAUNcAuaoAUoGIMH8ASePek9ei/e67J1zVvNnIAf8N4+AafgjfI=</latexit>

m1
<latexit sha1_base64="vS1dRQf3IRQ7sRsxlb7wrA3uBtA=">AAAB6nicdVBNSwMxEM3Wr1q/qh69BIvgqSSr2PZW8OKxorWFdinZNNuGJtklyQpl6U/w4kERr/4ib/4bs20FFX0w8Hhvhpl5YSK4sQh9eIWV1bX1jeJmaWt7Z3evvH9wZ+JUU9amsYh1NySGCa5Y23IrWDfRjMhQsE44ucz9zj3Thsfq1k4TFkgyUjzilFgn3cgBHpQrqIoQwhjDnODaBXKk0aj7uA5xbjlUwBKtQfm9P4xpKpmyVBBjehglNsiItpwKNiv1U8MSQidkxHqOKiKZCbL5qTN44pQhjGLtSlk4V79PZEQaM5Wh65TEjs1vLxf/8nqpjepBxlWSWqboYlGUCmhjmP8Nh1wzasXUEUI1d7dCOiaaUOvSKbkQvj6F/5M7v4rPqv71eaXpL+MogiNwDE4BBjXQBFegBdqAghF4AE/g2RPeo/fivS5aC95y5hD8gPf2CURijb8=</latexit>

v01 = 0
<latexit sha1_base64="00Tuw+H/fVnazmvvo6x2nBiO6kk=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6Kskotl0IBTcuK9gHtEPJpJk2NJMZk0yhDP0JNy4UcevvuPNvzLQVVPTAhcM593LvPX4suDYIfTi5ldW19Y38ZmFre2d3r7h/0NJRoihr0khEquMTzQSXrGm4EawTK0ZCX7C2P77O/PaEKc0jeWemMfNCMpQ84JQYK3Ump30MryDqF0uojBDCGMOM4MolsqRWq7q4CnFmWZTAEo1+8b03iGgSMmmoIFp3MYqNlxJlOBVsVuglmsWEjsmQdS2VJGTaS+f3zuCJVQYwiJQtaeBc/T6RklDraejbzpCYkf7tZeJfXjcxQdVLuYwTwyRdLAoSAU0Es+fhgCtGjZhaQqji9lZIR0QRamxEBRvC16fwf9Jyy/i87N5elOruMo48OALH4AxgUAF1cAMaoAkoEOABPIFn5955dF6c10VrzlnOHIIfcN4+AVKUjs4=</latexit>

�v1
<latexit sha1_base64="hs9EcDg3x5Vmw/RXJ6iAKkP6GGw=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4sSRVbLsruHFZwT6gHUomzbShSWZIMoUy9BfcuFDErT/kzr8x01ZQ0QMXDufcy733BLHgxiL04eXW1jc2t/LbhZ3dvf2D4uFR20SJpqxFIxHpbkAME1yxluVWsG6sGZGBYJ1gcpP5nSnThkfq3s5i5ksyUjzklNhMupgO8KBYQmWEEMYYZgRXr5Ej9XqtgmsQZ5ZDCazQHBTf+8OIJpIpSwUxpodRbP2UaMupYPNCPzEsJnRCRqznqCKSGT9d3DqHZ04ZwjDSrpSFC/X7REqkMTMZuE5J7Nj89jLxL6+X2LDmp1zFiWWKLheFiYA2gtnjcMg1o1bMHCFUc3crpGOiCbUunoIL4etT+D9pV8r4sly5uyo1Kqs48uAEnIJzgEEVNMAtaIIWoGAMHsATePak9+i9eK/L1py3mjkGP+C9fQK7u43/</latexit>

v02 = 2v1
<latexit sha1_base64="Fg/VdPD/QX/iaH5bDDFv7ZgfFBg=">AAAB8nicdVDLSsNAFJ34rPVVdelmsIiuQpKGti6EghuXFewD0hAm00k7dDIJM5NCCf0MNy4UcevXuPNvnLQVVPTAhcM593LvPWHKqFSW9WGsrW9sbm2Xdsq7e/sHh5Wj465MMoFJBycsEf0QScIoJx1FFSP9VBAUh4z0wslN4femREia8Hs1S4kfoxGnEcVIacmbXgQOvIbONLCDStUyr5p1x61Dy7Sshu3YBXEabs2FtlYKVMEK7aDyPhgmOIsJV5ghKT3bSpWfI6EoZmReHmSSpAhP0Ih4mnIUE+nni5Pn8FwrQxglQhdXcKF+n8hRLOUsDnVnjNRY/vYK8S/Py1TU9HPK00wRjpeLooxBlcDifzikgmDFZpogLKi+FeIxEggrnVJZh/D1KfyfdB3TrpnOnVttOas4SuAUnIFLYIMGaIFb0AYdgEECHsATeDaU8Wi8GK/L1jVjNXMCfsB4+wRtMZAB</latexit>

m1

3
<latexit sha1_base64="IdElj6mKhrYlMqs2yJl0+vlnhnU=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZI0tHVXcOOygn1AG8pkOmmHzkzizKRQQr/DjQtF3Pox7vwbJ20FFT1w4XDOvdx7T5gwqrTjfFiFjc2t7Z3ibmlv/+DwqHx80lFxKjFp45jFshciRRgVpK2pZqSXSIJ4yEg3nF7nfndGpKKxuNPzhAQcjQWNKEbaSMEgkghnfOgusupiWK449lWj5vk16NiOU3c9Nyde3a/60DVKjgpYozUsvw9GMU45ERozpFTfdRIdZEhqihlZlAapIgnCUzQmfUMF4kQF2fLoBbwwyghGsTQlNFyq3ycyxJWa89B0cqQn6reXi395/VRHjSCjIkk1EXi1KEoZ1DHME4AjKgnWbG4IwpKaWyGeIJODNjmVTAhfn8L/Scez3art3fqVpreOowjOwDm4BC6ogya4AS3QBhjcgwfwBJ6tmfVovVivq9aCtZ45BT9gvX0CH+GSSg==</latexit>

Si les masse des balles sont bien 
choisies, la balle rouge rebondit avec 4 
fois sa vitesse initiale

v02 = v1

✓
2m1

(m1 +m2)
+

(m1 �m2)

(m1 +m2)

◆
=

3m1 �m2

m1 +m2
v1

<latexit sha1_base64="vI+4f8QpkO2XviCmkE7zXfZVXoM="></latexit>

La première balle s’arrête, la seconde 
est réfléchie avec le double de sa 
vitesse initiale

Cas spécial: m1 = 3m2 Cas similaire 4 balles: Seismic accelerator
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Collisions inélastiques en ligne

Définition: Coefficient de restitution.
Rapport entre les vitesses relatives après et avant le choc

e =
v02 � v01
v1 � v2

<latexit sha1_base64="VqZw23OEFME5KEaTZq3rQ8wq5zk=">AAACCnicbVDLSsNAFJ34rPUVdelmtIhuWpJY0I1QcOOygn1AG8JkOmmHTiZhZhIoIWs3/oobF4q49Qvc+TdO2yy09cC9HM65l5l7/JhRqSzr21hZXVvf2Cxtlbd3dvf2zYPDtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT88e3U76RESBrxBzWJiRuiIacBxUhpyTNPCLyB/UAgnKXnngOrutt5lno2rMLUc3LomRWrZs0Al4ldkAoo0PTMr/4gwklIuMIMSdmzrVi5GRKKYkbycj+RJEZ4jIakpylHIZFuNjslh2daGcAgErq4gjP190aGQiknoa8nQ6RGctGbiv95vUQF125GeZwowvH8oSBhUEVwmgscUEGwYhNNEBZU/xXiEdK5KJ1eWYdgL568TNpOzb6sOff1SqNexFECx+AUXAAbXIEGuANN0AIYPIJn8ArejCfjxXg3PuajK0axcwT+wPj8ASarl/c=</latexit>

Propriétés:
e < 1 Collision inélastique avec perte d’énergie cinétique
e = 1 Collision élastique
e > 1 Collision inélastique avec gain d’énergie cinétique

Vitesse avec laquelle les 2 objets s’approchent l’un de l’autre avant la collision.
Vitesse d’approche

v1 � v2 =
d

dt
(x1(t)� x2(t))

<latexit sha1_base64="YE4lZ20Y+v5uJQehElcSelHcvEA=">AAACHHicbVC7SgNBFJ31GeMramkzGIRYJOxuBG2EgI1lBPOAbFhmZ2eTIbMPZu6GhCUfYuOv2FgoYmMh+DdOHoUmHhju4Zx7uXOPlwiuwDS/jbX1jc2t7dxOfndv/+CwcHTcVHEqKWvQWMSy7RHFBI9YAzgI1k4kI6EnWMsb3E791pBJxePoAcYJ64akF/GAUwJacgvVoWuVh66Nb7ATSEIzf5L5MHEEC6CER65VgovyyLV1wY7kvb6ubqFoVswZ8CqxFqSIFqi7hU/Hj2kasgioIEp1LDOBbkYkcCrYJO+kiiWEDkiPdTSNSMhUN5sdN8HnWvFxEEv9IsAz9fdERkKlxqGnO0MCfbXsTcX/vE4KwXU341GSAovofFGQCgwxniaFfS4ZBTHWhFDJ9V8x7ROdEeg88zoEa/nkVdK0K1a1Yt9fFmv2Io4cOkVnqIQsdIVq6A7VUQNR9Iie0St6M56MF+Pd+Ji3rhmLmRP0B8bXDxrcn3I=</latexit>

v02 � v01 =
d

dt
(x0

2(t)� x0
1(t))

<latexit sha1_base64="q6jQ/LLiUcI97d5XbXDFpunP8qY="></latexit>

Vitesse avec laquelle les 2 objets s’éloignent l’un de l’autre après la collision.
Vitesse d’éloignement
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Collisions inélastiques en ligne

Démonstration que e<1 pour une collision inélastique avec perte d’énergie cinétique

8
<

:

m1v01 +m2v02 = m1v1 +m2v2 Conservation de la quantité de mouvement

m1v
02
1 +m2v

02
2 < m1v21 +m2v22 Cas de la perte d’énergie cinétique

<latexit sha1_base64="Nz9dYec7WOTKUMePJulCIndfR1w="></latexit>

On réarrange8
<

:

m2(v02 � v2) = m1(v1 � v01)

m2(v
02
2 � v22) < m1(v21 � v

02
1 )

<latexit sha1_base64="Hg40v/+xO0oAXjKYjNI7ckjIddY="></latexit>

On divise la seconde equation par la première

v02 + v2 < v1 + v01
<latexit sha1_base64="DUQm5nCj/NmyuhBDnFbfWzMLv9M=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFKghlZhR04aLgxmUF+4B2GDJppg3NPEgyhVLqxl9x40IRt/6FO//GTDsLbT2Qm8M595Lc4yecSWVZ30ZhZXVtfaO4Wdra3tndM/cPmjJOBaENEvNYtH0sKWcRbSimOG0nguLQ57TlD28zvzWiQrI4elDjhLoh7kcsYAQrLXnm0ajiOegcjXS90dXOeEVfnlm2qtYMaJnYOSlDjrpnfnV7MUlDGinCsZQd20qUO8FCMcLptNRNJU0wGeI+7Wga4ZBKdzLbYIpOtdJDQSz0iRSaqb8nJjiUchz6ujPEaiAXvUz8z+ukKrh2JyxKUkUjMn8oSDlSMcriQD0mKFF8rAkmgum/IjLAAhOlQyvpEOzFlZdJ06naF1Xn/rJcc/I4inAMJ3AGNlxBDe6gDg0g8AjP8ApvxpPxYrwbH/PWgpHPHMIfGJ8/HSeTaQ==</latexit>

v02 � v01 < v1 � v2
<latexit sha1_base64="TAU4E7y5TQyWHi9KroJZKD3XrJs=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2AR3VhmRkEXLgpuXFawD2iHIZNm2tBMZkgyhTIUN/6KGxeKuPUr3Pk3po+FVg+Ee3LOvST3hClnSjvOl1VYWl5ZXSuulzY2t7Z37N29hkoySWidJDyRrRArypmgdc00p61UUhyHnDbDwc3Ebw6pVCwR93qUUj/GPcEiRrA2UmAfDE8CD50hU1yE0DUammqugRfYZafiTIH+EndOyjBHLbA/O92EZDEVmnCsVNt1Uu3nWGpGOB2XOpmiKSYD3KNtQwWOqfLz6QpjdGyULooSaY7QaKr+nMhxrNQoDk1njHVfLXoT8T+vnenoys+ZSDNNBZk9FGUc6QRN8kBdJinRfGQIJpKZvyLSxxITbVIrmRDcxZX/koZXcc8r3t1FuerN4yjCIRzBKbhwCVW4hRrUgcADPMELvFqP1rP1Zr3PWgvWfGYffsH6+AZ63JOX</latexit>

v02 � v01
v1 � v2

< 1
<latexit sha1_base64="D/kAoQ13vAjTaQutNvtl5JBkacQ=">AAACDHicbVC9TsMwGHTKXyl/BUYWiwrBQhUHJBgYKrEwFon+SG0UOa7TWnWcyHYqVVEegIVXYWEAIVYegI23wWkzQMtJlk9398n+zo85U9q2v63Syura+kZ5s7K1vbO7V90/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHH9/mfmdCpWKReNDTmLohHgoWMIK1kbxqrR9ITNLJqefAc2gulKUTD+XcczII4Q1EJmXX7RngMkEFqYECTa/61R9EJAmp0IRjpXrIjrWbYqkZ4TSr9BNFY0zGeEh7hgocUuWms2UyeGKUAQwiaY7QcKb+nkhxqNQ09E0yxHqkFr1c/M/rJTq4dlMm4kRTQeYPBQmHOoJ5M3DAJCWaTw3BRDLzV0hG2LSjTX8VUwJaXHmZtJ06uqg795e1hlPUUQZH4BicAQSuQAPcgSZoAQIewTN4BW/Wk/VivVsf82jJKmYOwR9Ynz+b95gU</latexit>
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VECTORWORKS EDUCATIONAL VERSION

e < 1

v2 = v02 = 0
<latexit sha1_base64="SL+nDwOXLfsyNG1WRqeCOYKDpzs=">AAAB9HicbVDLSgMxFL3xWeur6tJNsIiuyswo6KZQcOOygn1AO5RMmmlDM5kxyRTK0O9w40IRt36MO//GtJ2Fth64l8M595KbEySCa+M432htfWNza7uwU9zd2z84LB0dN3WcKsoaNBaxagdEM8ElaxhuBGsnipEoEKwVjO5mfmvMlOaxfDSThPkRGUgeckqMlfxxz8NVbPtFFTu9UtmpOHPgVeLmpAw56r3SV7cf0zRi0lBBtO64TmL8jCjDqWDTYjfVLCF0RAasY6kkEdN+Nj96is+t0sdhrGxJg+fq742MRFpPosBORsQM9bI3E//zOqkJb/2MyyQ1TNLFQ2EqsInxLAHc54pRIyaWEKq4vRXTIVGEGptT0YbgLn95lTS9intV8R6uyzUvj6MAp3AGl+DCDdTgHurQAApP8Ayv8IbG6AW9o4/F6BrKd07gD9DnD+nQkC8=</latexit>

|v01| < |v1|
<latexit sha1_base64="4WZ+TsP+hF4NvvgKkgj7MwxS+tk=">AAAB+HicbZDLSsNAFIZPvNZ6adSlm8EiuipJFXThouDGZQV7gTaEyXTaDp1MwsykUNM+iRsXirj1Udz5Nk7aLLT1h4GP/5zDOfMHMWdKO863tba+sbm1Xdgp7u7tH5Tsw6OmihJJaINEPJLtACvKmaANzTSn7VhSHAactoLRXVZvjalULBKPehJTL8QDwfqMYG0s3y5Nx757PkW3KIMp8u2yU3HmQqvg5lCGXHXf/ur2IpKEVGjCsVId14m1l2KpGeF0VuwmisaYjPCAdgwKHFLlpfPDZ+jMOD3Uj6R5QqO5+3sixaFSkzAwnSHWQ7Vcy8z/ap1E92+8lIk40VSQxaJ+wpGOUJYC6jFJieYTA5hIZm5FZIglJtpkVTQhuMtfXoVmteJeVqoPV+VaNY+jACdwChfgwjXU4B7q0AACCTzDK7xZT9aL9W59LFrXrHzmGP7I+vwB/peR9A==</latexit>


