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R
<latexit sha1_base64="PqJK4z3qOIc4M7ZI6sfx3LKFXeQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF4+t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTjm5n/8IRK81jem0mCfkSHkoecUWOl5l2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctKvZbHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fqR+Myg==</latexit>

P
<latexit sha1_base64="Le/T9hX/pWbh+UyyEO/qgdUwbV4=">AAAB6HicbVDLSgMxFL1TX7W+qi7dBIvgqszUgi4Lbly2YB/QDpJJ77SxmcyQZIQy9AvcuFDErZ/kzr8xbWehrQcCh3POJfeeIBFcG9f9dgobm1vbO8Xd0t7+weFR+fiko+NUMWyzWMSqF1CNgktsG24E9hKFNAoEdoPJ7dzvPqHSPJb3ZpqgH9GR5CFn1Fip1XwoV9yquwBZJ15OKpDD5r8Gw5ilEUrDBNW677mJ8TOqDGcCZ6VBqjGhbEJH2LdU0gi1ny0WnZELqwxJGCv7pCEL9fdERiOtp1FgkxE1Y73qzcX/vH5qwhs/4zJJDUq2/ChMBTExmV9NhlwhM2JqCWWK210JG1NFmbHdlGwJ3urJ66RTq3pX1VqrXmnU8jqKcAbncAkeXEMD7qAJbWCA8Ayv8OY8Oi/Ou/OxjBacfOYU/sD5/AGmF4zI</latexit> �

<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

A
<latexit sha1_base64="VLopVtv3R70cXksMw6T8XgrHXas=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeKF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctKvZbHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fj1uMuQ==</latexit>

x
<latexit sha1_base64="gxHJCzxsWMshlnSJ5CRvp3/bH3w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2FZoQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnGNzO/84hK81jemUmCfkSHkoecUWOl5lO/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVRrzctKvZbHUYQTOIVz8OAK6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f4reM8A==</latexit>

y
<latexit sha1_base64="YSXaL3jRL16OT+YtVYZb7AmHN84=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48t2A9oQ9lsp+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBZcG9f9dgobm1vbO8Xd0t7+weFR+fikraNEMWyxSESqG1CNgktsGW4EdmOFNAwEdoLp3dzvPKHSPJIPJo3RD+lY8hFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHEkhClYYJq3fPc2PgZVYYzgbNSP9EYUzalY+xZKmmI2s8Wh87IhVWGZBQpW9KQhfp7IqOh1mkY2M6Qmole9ebif14vMaNbP+MyTgxKtlw0SgQxEZl/TYZcITMitYQyxe2thE2ooszYbEo2BG/15XXSrlW9q2qteV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD5DuM8Q==</latexit>

O
<latexit sha1_base64="XTCNNSRIO4S7gFFhHuy+XLeHfcM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF2+2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2b+wxMqzWN5byYJ+hEdSh5yRo2Vmnf9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1GtNS8r9VoeRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKSTjMc=</latexit> P 0

<latexit sha1_base64="SfKTRB5KTCbDQLGWyEU9CL9VfpI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mqoMeCF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Djvlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCGz/jMkkNSrZYFKaCmJjM3iYDrpAZMbGEMsXtrYSNqKLM2HBKNgRv+eVV0qpVvctq7f6qUq/lcRThBE7hAjy4hjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nDwZ2jPk=</latexit>

Condition de non-glissement:
Si la roue tourne d’un angle    , le déplacement 
de son centre est égal à la longueur de l’arc 
de cercle d’angle  de 

�
<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

�
<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

A0
<latexit sha1_base64="QATzib55NbI0dozSZ+Crb2t3Vbo=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KkkV9Fjx4rGK/YA2lM120i7dbMLuRiih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis93Jz1SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZpdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymb5M+V8iMGFtCmeL2VsKGVFFmbDhFG4K3+PIyaVYr3kWlen9ZrlXzOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nD++cjOo=</latexit> ���

��!
AA0

��� = R�
<latexit sha1_base64="1ePD/Sr2F+Z9Ua2UojqONjyWPsI=">AAACFXicbVDLSgMxFM34rPU16tJNsIgupMxUQTdCixuXVewDOqVk0kwbmpkMyR2lTPsTbvwVNy4UcSu4829MHwttPRA4nHMuN/f4seAaHOfbWlhcWl5Zzaxl1zc2t7btnd2qlomirEKlkKruE80Ej1gFOAhWjxUjoS9Yze9djfzaPVOay+gO+jFrhqQT8YBTAkZq2SeeYAEMsCdNSvFOF4hS8iEtlY6G2BsLA3yJb7EXd3nLzjl5Zww8T9wpyaEpyi37y2tLmoQsAiqI1g3XiaGZEgWcCjbMeolmMaE90mENQyMSMt1Mx1cN8aFR2jiQyrwI8Fj9PZGSUOt+6JtkSKCrZ72R+J/XSCC4aKY8ihNgEZ0sChKBQeJRRbjNFaMg+oYQqrj5K6ZdoggFU2TWlODOnjxPqoW8e5ov3JzlioVpHRm0jw7QMXLROSqia1RGFUTRI3pGr+jNerJerHfrYxJdsKYze+gPrM8f/UGeng==</latexit>

Rotation uniforme: � = !t
<latexit sha1_base64="W8xmk1Xqt7Kfv9/uxaZ7lkNA/dM=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0mqoBeh4MVjBfsBTSib7aZdursJuxuhhv4SLx4U8epP8ea/cdvmoK0PBh7vzTAzL0o508bzvp219Y3Nre3STnl3b/+g4h4etXWSKUJbJOGJ6kZYU84kbRlmOO2mimIRcdqJxrczv/NIlWaJfDCTlIYCDyWLGcHGSn23EqQjhm5QkAg6xMj03apX8+ZAq8QvSBUKNPvuVzBISCaoNIRjrXu+l5owx8owwum0HGSappiM8ZD2LJVYUB3m88On6MwqAxQnypY0aK7+nsix0HoiItspsBnpZW8m/uf1MhNfhzmTaWaoJItFccaRSdAsBTRgihLDJ5Zgopi9FZERVpgYm1XZhuAvv7xK2vWaf1Gr319WG/UijhKcwCmcgw9X0IA7aEILCGTwDK/w5jw5L86787FoXXOKmWP4A+fzB36Gkkg=</latexit>

! = cste


rad

s

�

<latexit sha1_base64="k1Jvw9yIOAPIGQP1EhZHVbVlHGw=">AAACKHicbVDLSsNAFJ34tr6qLt0MFsFVSaqgG1Fw47KCVaEJZTK5SQcnD2ZuxBLyOW78FTciinTrlzhts9DWAwOHc87lzj1+JoVG2x5ac/MLi0vLK6u1tfWNza369s6tTnPFocNTmap7n2mQIoEOCpRwnylgsS/hzn+4HPl3j6C0SJMbHGTgxSxKRCg4QyP16uduGkPE6Bl1EZ6w4BqhpK6EELvUDRXjxcRQLCjLiuvSRJSI+uj16g27aY9BZ4lTkQap0O7V390g5XkMCXLJtO46doZewRQKLqGsubmGjPEHFkHX0ITFoL1ifGhJD4wS0DBV5iVIx+rviYLFWg9i3yRjhn097Y3E/7xujuGpV4gkyxESPlkU5pJiSket0UAo4CgHhjCuhPkr5X1m2kHTbc2U4EyfPEtuW03nqNm6Pm5ctKo6Vsge2SeHxCEn5IJckTbpEE6eySv5IJ/Wi/VmfVnDSXTOqmZ2yR9Y3z+Jh6gc</latexit>

Vitesse 
angulaire

a) Vecteur position en fonction de     : �
<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

��!
OP =

��!
OA

0 +
��!
A

0
P

<latexit sha1_base64="S4X5G65TpJdv6U2hQM9ZwEUMCKs=">AAACKnicbZDLSsNAFIYn9VbrLerSzWCRCkJJqqAbocWNOyPYC7ShTKaTdugkE2YmSgl5Hje+ipsulOLWB3HaZqGNBwZ+vv8czpzfixiVyrJmRmFtfWNzq7hd2tnd2z8wD49akscCkybmjIuOhyRhNCRNRRUjnUgQFHiMtL3x3dxvPxMhKQ+f1CQiboCGIfUpRkqjvtnocW0LOhwpJAR/SR6cFN7CHG1UUniRw42Kk/bNslW1FgXzws5EGWTl9M1pb8BxHJBQYYak7NpWpNwECUUxI2mpF0sSITxGQ9LVMkQBkW6yODWFZ5oMoM+FfqGCC/p7IkGBlJPA050BUiO56s3hf143Vv6Nm9AwihUJ8XKRHzOoOJznBgdUEKzYRAuEBdV/hXiEBMJKp1vSIdirJ+dFq1a1L6u1x6tyvZbFUQQn4BScAxtcgzq4Bw5oAgxewTv4AJ/GmzE1ZsbXsrVgZDPH4E8Z3z8IiKgq</latexit>

��!
OA

0 =

✓
R�

R

◆

<latexit sha1_base64="7zqmhAOzhDcAN1AZw0Epjp8vFcw="></latexit>

��!
A0P =

✓
�R sin�
�R cos�

◆

<latexit sha1_base64="q1oj3pqvuVG1mHEkH/nNctgjKhQ="></latexit>

��!
OP =

✓
R (�� sin�)
R (1� cos�)

◆

<latexit sha1_base64="6tZXJO49mE1I8deMQKoH1RDFnpc="></latexit>
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b) Justifier que P perd le contact avec le sol selon un mouvement vertical: 
Comme le vecteur vitesse est tangent à la trajectoire, on peut calculer ses composantes et évaluer sa 
direction pour    petit.�

<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

✓
vPx

vPy

◆
=

d
��!
OP

dt
=

d
��!
OP

d�

d�

dt|{z}
!

= !R

✓
1� cos�
sin�

◆

<latexit sha1_base64="ENItbNesWMrl9HX3pwMTEzEl1AE="></latexit>

Constatation contre-intuitive: Si � = 2n⇡ , n entier =)
✓

vPx

vPy

◆
=

✓
0
0

◆

<latexit sha1_base64="VXj4ECQDEdoS7RNC+rizTeE2wZA="></latexit>

En l’absence de glissement, la vitesse du point de la roue qui 
est en contact avec le sol est nulle !
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-0.075 -0.05 -0.025 0 0.025 0.05 0.075

-0.025

0.025

Pour      petit, on peut approximer (en faisant un développement limité)  �
<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>

sin� ' �

cos� ' 1

1� cos� ' 0
<latexit sha1_base64="o+V7fIGyLyWInsBKQtDL3Qw5DOc=">AAACLXicbZDLSsNAFIYn9VbjLerSzWAR3FiSKuiyoAuXFewFmlAm00k7dDITZyZCCX0hN76KCC4q4tbXcNJmYVsPDHz8/zmcOX+YMKq0606t0tr6xuZWedve2d3bP3AOj1pKpBKTJhZMyE6IFGGUk6ammpFOIgmKQ0ba4eg299vPRCoq+KMeJySI0YDTiGKkjdRz7nxFOfSTIYWGYvJUsG/7WKgFw8tV7wKuGG7PqbhVd1ZwFbwCKqCoRs959/sCpzHhGjOkVNdzEx1kSGqKGZnYfqpIgvAIDUjXIEcxUUE2u3YCz4zSh5GQ5nENZ+rfiQzFSo3j0HTGSA/VspeL/3ndVEc3QUZ5kmrC8XxRlDKoBcyjg30qCdZsbABhSc1fIR4iibA2AdsmBG/55FVo1areZbX2cFWp14o4yuAEnIJz4IFrUAf3oAGaAIMX8Aam4NN6tT6sL+t73lqyipljsFDWzy+ioqXX</latexit>

1� cos� ' 0
<latexit sha1_base64="qKlapUpXUiv1q3G2yunVf1mUi5U=">AAAB/nicdVDLSsNAFJ3UV62vqLhyM1gEN5ZJlNruCm5cVrAPaEKZTCft0MkkzkyEEgr+ihsXirj1O9z5N07aCip64MLhnHu5954g4UxphD6swtLyyupacb20sbm1vWPv7rVVnEpCWyTmsewGWFHOBG1ppjntJpLiKOC0E4wvc79zR6VisbjRk4T6ER4KFjKCtZH69oFzCj0SK+glIwY9xSJ6C1HfLqMKMqhWYU6cGnIMqddrrluHzsxCqAwWaPbtd28QkzSiQhOOleo5KNF+hqVmhNNpyUsVTTAZ4yHtGSpwRJWfzc6fwmOjDGAYS1NCw5n6fSLDkVKTKDCdEdYj9dvLxb+8XqrDmp8xkaSaCjJfFKYc6hjmWcABk5RoPjEEE8nMrZCMsMREm8RKJoSvT+H/pO1WnLOKe31ebriLOIrgEByBE+CAC9AAV6AJWoCADDyAJ/Bs3VuP1ov1Om8tWIuZffAD1tsnZ3CUdQ==</latexit>

sin� ' �
<latexit sha1_base64="Ia62Z7orMBw8esWTU1JII1S74Ck=">AAAB/nicdZDLSsNAFIYn9VbrLSqu3AwWwVVI0trWXcGNywr2Ak0ok+mkHTqZxJmJUELBV3HjQhG3Poc738ZJW0FFfxj4+M85nDN/kDAqlW1/GIWV1bX1jeJmaWt7Z3fP3D/oyDgVmLRxzGLRC5AkjHLSVlQx0ksEQVHASDeYXOb17h0Rksb8Rk0T4kdoxGlIMVLaGphHnqQcesmYQk0RuZ3zwCzb1kWj5p670LZsu+5Wajm49apbgY52cpXBUq2B+e4NY5xGhCvMkJR9x06UnyGhKGZkVvJSSRKEJ2hE+ho5ioj0s/n5M3iqnSEMY6EfV3Dufp/IUCTlNAp0Z4TUWP6u5eZftX6qwoafUZ6kinC8WBSmDKoY5lnAIRUEKzbVgLCg+laIx0ggrHRiJR3C10/h/9BxLadiudfVctNdxlEEx+AEnAEH1EETXIEWaAMMMvAAnsCzcW88Gi/G66K1YCxnDsEPGW+f8J6VcA==</latexit>

�
<latexit sha1_base64="qh9TeKemJjoJO6LABF/y5ssB8iI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCF48V7Ae0oWy2m2bp7ibsboQS+he8eFDEq3/Im//GTZqDtj4YeLw3w8y8IOFMG9f9diobm1vbO9Xd2t7+weFR/fikp+NUEdolMY/VIMCaciZp1zDD6SBRFIuA034wu8v9/hNVmsXy0cwT6gs8lSxkBJtcGiURG9cbbtMtgNaJV5IGlOiM61+jSUxSQaUhHGs99NzE+BlWhhFOF7VRqmmCyQxP6dBSiQXVflbcukAXVpmgMFa2pEGF+nsiw0LruQhsp8Am0qteLv7nDVMT3voZk0lqqCTLRWHKkYlR/jiaMEWJ4XNLMFHM3opIhBUmxsZTsyF4qy+vk16r6V01Ww/XjXarjKMKZ3AOl+DBDbThHjrQBQIRPMMrvDnCeXHenY9la8UpZ07hD5zPHxAGjjM=</latexit>
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Faculté des 
sciences
de base

Swiss
Plasma
Center J.-P. Hogge 6

� petit =)
✓

vPx

vPy

◆
' !R

✓
0
�

◆

<latexit sha1_base64="VF4PWUC8eyuD95bMt2la6KVnU2g="></latexit>

L’angle que fait la trajectoire avec l’axe horizontal est alors 

tan↵ =
vPy

vPx

' 1 =) ↵ ' ⇡

2
<latexit sha1_base64="qhmIL3TlDmgiStgCSPBmeauFVGk="></latexit>

Lorsque le point P quitte le sol, sa trajectoire est verticale.
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Faculté des 
sciences
de base
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Plasma
Center J.-P. Hogge 7
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b) Pour représenter la trajectoire, on utilise ��!
OP =

✓
R (�� sin�)
R (1� cos�)

◆

<latexit sha1_base64="6tZXJO49mE1I8deMQKoH1RDFnpc="></latexit>

2R
<latexit sha1_base64="3vf20fgYx54ZyKEBc8Opt8kny7M=">AAAB6XicdVDLSgNBEOyNrxhfUY9eBoPgKcyuEpNbwIvHGMwDkiXMTmaTIbOzy8ysEJb8gRcPinj1j7z5N04egooWNBRV3XR3BYng2mD84eTW1jc2t/LbhZ3dvf2D4uFRW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB5Hrud+6Z0jyWd2aaMD8iI8lDTomxUtNrDoolXMYWlQqaE7eKXUtqtarn1ZC7sDAuwQqNQfG9P4xpGjFpqCBa91ycGD8jynAq2KzQTzVLCJ2QEetZKknEtJ8tLp2hM6sMURgrW9Kghfp9IiOR1tMosJ0RMWP925uLf3m91IRVP+MySQ2TdLkoTAUyMZq/jYZcMWrE1BJCFbe3IjomilBjwynYEL4+Rf+Ttld2L8re7WWp7q3iyMMJnMI5uHAFdbiBBrSAQggP8ATPzsR5dF6c12VrzlnNHMMPOG+fcVGNQw==</latexit>

2⇡R
<latexit sha1_base64="b6W7KQwwQw4kPvPmYHb/uCm9h2I=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbBU9ldpba3ghePVewHtEvJptk2NpssSVYopf/BiwdFvPp/vPlvzLYVVPTBwOO9GWbmhQln2rjuh5NbWV1b38hvFra2d3b3ivsHLS1TRWiTSC5VJ8SaciZo0zDDaSdRFMchp+1wfJn57XuqNJPi1kwSGsR4KFjECDZWavm9hKGbfrHkll2LSgVlxKu6niW1WtX3a8ibW65bgiUa/eJ7byBJGlNhCMdadz03McEUK8MIp7NCL9U0wWSMh7RrqcAx1cF0fu0MnVhlgCKpbAmD5ur3iSmOtZ7Eoe2MsRnp314m/uV1UxNVgykTSWqoIItFUcqRkSh7HQ2YosTwiSWYKGZvRWSEFSbGBlSwIXx9iv4nLb/snZX96/NS3V/GkYcjOIZT8OAC6nAFDWgCgTt4gCd4dqTz6Lw4r4vWnLOcOYQfcN4+AQ5wjsA=</latexit>


