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Esercizio
Un blocco di massa m = 2 kg, inizialmente fermo sul piano orizzontale xy nel punto di coordinate
A = (0, 1)m, viene trainato tramite due cavi avvolgibili collegati a due carrelli che scorrono su binari
perpendicolari. Il cavo del carrello 1, che scorre lungo un binario parallelo all’asse y, applica una forza
che cresce linearmente nel tempo secondo la legge fx(t) = c t, con c = 5 N/s, mentre il cavo del carrello
2, che scorre lungo un binario parallelo all’asse x, applica una una forza costante fy = 2 N. Calcolare
la legge oraria ~r(t) del corpo e l’equazione cartesiana della traiettoria che effettua sul piano xy.

x
<latexit sha1_base64="yh5zD7PrydiBCnlEIm82LS3aq4s=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIra+ia9g5zP4Ek4uhSb+MPDx/+cw55wgEVwb1/1ylpZXVtfWcxv5za3tnd3C3n5dx6liWGOxiFUzoBoFl1gz3AhsJgppFAhsBIOrcd64Q6V5LG/MMEE/oj3JQ86osVb1vlMouiV3IrII3gyKlx/fDwQAKp3CZ7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZNARObZOl4Sxsk8aMnF/d2Q00noYBbYyoqav57Ox+V/WSk147mdcJqlByaYfhakgJibjrUmXK2RGDC1QpridlbA+VZQZe5u8PYI3v/Ii1E9Lnlvyqm6xfAFT5eAQjuAEPDiDMlxDBWrAAOERnuHFuXWenFfnbVq65Mx6DuCPnPcfWoGPgg==</latexit><latexit sha1_base64="UbGlwkws1OyZ0cSKDcG9n7JaYs8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NloIBmwsEzAXSJYwOzmbjJmdXWZmxbCktLKxUMTWp7D1Fex8Bn0IJ5dCE38Y+Pj/c5hzjh9zprTjfFqZhcWl5ZXsam5tfWNzK7+9U1NRIilWacQj2fCJQs4EVjXTHBuxRBL6HOt+/2KU129QKhaJKz2I0QtJV7CAUaKNVblt5wtO0RnLngd3CoXz96+7/bfKd7md/2h1IpqEKDTlRKmm68TaS4nUjHIc5lqJwpjQPuli06AgISovHQ86tA+N07GDSJontD12f3ekJFRqEPqmMiS6p2azkflf1kx0cOqlTMSJRkEnHwUJt3Vkj7a2O0wi1XxggFDJzKw27RFJqDa3yZkjuLMrz0PtuOg6RbfiFEpnMFEW9uAAjsCFEyjBJZShChQQ7uERnqxr68F6tl4mpRlr2rMLf2S9/gD1CZF1</latexit><latexit sha1_base64="UbGlwkws1OyZ0cSKDcG9n7JaYs8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NloIBmwsEzAXSJYwOzmbjJmdXWZmxbCktLKxUMTWp7D1Fex8Bn0IJ5dCE38Y+Pj/c5hzjh9zprTjfFqZhcWl5ZXsam5tfWNzK7+9U1NRIilWacQj2fCJQs4EVjXTHBuxRBL6HOt+/2KU129QKhaJKz2I0QtJV7CAUaKNVblt5wtO0RnLngd3CoXz96+7/bfKd7md/2h1IpqEKDTlRKmm68TaS4nUjHIc5lqJwpjQPuli06AgISovHQ86tA+N07GDSJontD12f3ekJFRqEPqmMiS6p2azkflf1kx0cOqlTMSJRkEnHwUJt3Vkj7a2O0wi1XxggFDJzKw27RFJqDa3yZkjuLMrz0PtuOg6RbfiFEpnMFEW9uAAjsCFEyjBJZShChQQ7uERnqxr68F6tl4mpRlr2rMLf2S9/gD1CZF1</latexit>

y
<latexit sha1_base64="3Ce0eRpuOrVCg11XAIXO3PB8Unw=">AAAB6HicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7Gy0sAjaWCZgPSI64t5lL1uztHbt7ynHkF9hYKGLrT7Lz37hJLDTxwcDjvRlm5gWJ4Nq47pdTWFldW98obpa2tnd298r7By0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjK+nfvsBleaxvDVZgn5Eh5KHnFFjpUbWL1fcqjsDWSbeD6nUjlqPdwBQ75c/e4OYpRFKwwTVuuu5ifFzqgxnAielXqoxoWxMh9i1VNIItZ/PDp2QU6sMSBgrW9KQmfp7IqeR1lkU2M6ImpFe9Kbif143NeGln3OZpAYlmy8KU0FMTKZfkwFXyIzILKFMcXsrYSOqKDM2m5INwVt8eZm0zqueW/UaNo0rmKMIx3ACZ+DBBdTgBurQBAYIT/ACr8698+y8Oe/z1oLzM3MIf+B8fAPvOo52</latexit><latexit sha1_base64="rWsE1TMTAiitkove8a8d0MSznp0=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZiedZMzs7DIzqyxLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13VxALro3rfjm5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HriN+9RaR7JW5PG6Id0IHmfM2qsVEu7xZJbdqcgy8Sbk1LlqPEQp9/v1W7xs9OLWBKiNExQrdueGxs/o8pwJnBc6CQaY8pGdIBtSyUNUfvZ9NAxObVKj/QjZUsaMlV/T2Q01DoNA9sZUjPUi95E/M9rJ6Z/6WdcxolByWaL+okgJiKTr0mPK2RGpJZQpri9lbAhVZQZm03BhuAtvrxMGudlzy17NZvGFcyQh2M4gTPw4AIqcANVqAMDhEd4hhfnznlyXp23WWvOmc8cwh84Hz+sv5CD</latexit><latexit sha1_base64="rWsE1TMTAiitkove8a8d0MSznp0=">AAAB6HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwLmAckSZiedZMzs7DIzqyxLvsCLB0U8CX6SNz/A/3DyOGhiQUNR1U13VxALro3rfjm5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HriN+9RaR7JW5PG6Id0IHmfM2qsVEu7xZJbdqcgy8Sbk1LlqPEQp9/v1W7xs9OLWBKiNExQrdueGxs/o8pwJnBc6CQaY8pGdIBtSyUNUfvZ9NAxObVKj/QjZUsaMlV/T2Q01DoNA9sZUjPUi95E/M9rJ6Z/6WdcxolByWaL+okgJiKTr0mPK2RGpJZQpri9lbAhVZQZm03BhuAtvrxMGudlzy17NZvGFcyQh2M4gTPw4AIqcANVqAMDhEd4hhfnznlyXp23WWvOmc8cwh84Hz+sv5CD</latexit>

A
<latexit sha1_base64="JxuAQZOKFQCvSZ9+zUkSbKwjk5E=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwYmOZgLlAsoTZydlkzOzsMjMrhCWllY2FIra+ia9g5zP4Ek4uhSb+MPDx/+cw55wgEVwb1/1ylpZXVtfWcxv5za3tnd3C3n5dx6liWGOxiFUzoBoFl1gz3AhsJgppFAhsBIPrcd64R6V5LG/NMEE/oj3JQ86osVb1qlMouiV3IrII3gyKlx/fDwQAKp3CZ7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZNARObZOl4Sxsk8aMnF/d2Q00noYBbYyoqav57Ox+V/WSk147mdcJqlByaYfhakgJibjrUmXK2RGDC1QpridlbA+VZQZe5u8PYI3v/Ii1E9Lnlvyqm6xfAFT5eAQjuAEPDiDMtxABWrAAOERnuHFuXOenFfnbVq65Mx6DuCPnPcfByWPSw==</latexit><latexit sha1_base64="TM7ouiXyaccYFr9Yk8P+S5GdVqM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIRmwsEzAXSJYwOzmbjJm9MDMrhCWllY2FIrY+ha2vYOcz6EM4uRSa+MPAx/+fw5xzvFhwpW3708osLC4tr2RXc2vrG5tb+e2dmooSybDKIhHJhkcVCh5iVXMtsBFLpIEnsO71L0d5/Ral4lF4rQcxugHthtznjGpjVS7a+YJdtMci8+BMoXD+/nW3/1b5LrfzH61OxJIAQ80EVarp2LF2Uyo1ZwKHuVaiMKasT7vYNBjSAJWbjgcdkkPjdIgfSfNCTcbu746UBkoNAs9UBlT31Gw2Mv/Lmon2T92Uh3GiMWSTj/xEEB2R0dakwyUyLQYGKJPczEpYj0rKtLlNzhzBmV15HmrHRccuOhW7UDqDibKwBwdwBA6cQAmuoAxVYIBwD4/wZN1YD9az9TIpzVjTnl34I+v1B6GtkT4=</latexit><latexit sha1_base64="TM7ouiXyaccYFr9Yk8P+S5GdVqM=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIRmwsEzAXSJYwOzmbjJm9MDMrhCWllY2FIrY+ha2vYOcz6EM4uRSa+MPAx/+fw5xzvFhwpW3708osLC4tr2RXc2vrG5tb+e2dmooSybDKIhHJhkcVCh5iVXMtsBFLpIEnsO71L0d5/Ral4lF4rQcxugHthtznjGpjVS7a+YJdtMci8+BMoXD+/nW3/1b5LrfzH61OxJIAQ80EVarp2LF2Uyo1ZwKHuVaiMKasT7vYNBjSAJWbjgcdkkPjdIgfSfNCTcbu746UBkoNAs9UBlT31Gw2Mv/Lmon2T92Uh3GiMWSTj/xEEB2R0dakwyUyLQYGKJPczEpYj0rKtLlNzhzBmV15HmrHRccuOhW7UDqDibKwBwdwBA6cQAmuoAxVYIBwD4/wZN1YD9az9TIpzVjTnl34I+v1B6GtkT4=</latexit>

2
<latexit sha1_base64="TksY1qFDgLf4g33v09JOaDSxhzE=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQUoXdFGpnwMYyAXOBJITZydlkzOzsMjMrhCVPYGOhiK3PYeEz2Pkg9k4uhSb+MPDx/+cw5xw/Flwb1/1yMmvrG5tb2e3czu7e/kH+8Kiho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dH1NG/eo9I8krdmHGM3pAPJA86osVat3MsX3JI7E1kFbwGFq/fi9wcAVHv5z04/YkmI0jBBtW57bmy6KVWGM4GTXCfRGFM2ogNsW5Q0RN1NZ4NOyJl1+iSIlH3SkJn7uyOlodbj0LeVITVDvZxNzf+ydmKCy27KZZwYlGz+UZAIYiIy3Zr0uUJmxNgCZYrbWQkbUkWZsbfJ2SN4yyuvQqNc8tySV3MLlXOYKwsncApF8OACKnADVagDA4QHeIJn5855dF6c13lpxln0HMMfOW8/TjaPfg==</latexit><latexit sha1_base64="Txgwn8rcvytgrcAyfxYvbih9Q+w=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWIQYhN2U6idARvLBMwFkiXMTs4mY2Znl5lZISx5AgstFLH1Oax8BDsfxN7JpdDEHwY+/v8c5pzjx5wp7ThfVmZldW19I7uZ29re2d3L7x80VJRIinUa8Ui2fKKQM4F1zTTHViyRhD7Hpj+8muTNO5SKReJGj2L0QtIXLGCUaGPVyt18wSk5U9nL4M6hcPle/P546JxWu/nPTi+iSYhCU06UartOrL2USM0ox3GukyiMCR2SPrYNChKi8tLpoGP7xDg9O4ikeULbU/d3R0pCpUahbypDogdqMZuY/2XtRAcXXspEnGgUdPZRkHBbR/Zka7vHJFLNRwYIlczMatMBkYRqc5ucOYK7uPIyNMol1ym5NadQOYOZsnAEx1AEF86hAtdQhTpQQLiHJ3i2bq1H68V6nZVmrHnPIfyR9fYDwhOQlA==</latexit><latexit sha1_base64="Txgwn8rcvytgrcAyfxYvbih9Q+w=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWIQYhN2U6idARvLBMwFkiXMTs4mY2Znl5lZISx5AgstFLH1Oax8BDsfxN7JpdDEHwY+/v8c5pzjx5wp7ThfVmZldW19I7uZ29re2d3L7x80VJRIinUa8Ui2fKKQM4F1zTTHViyRhD7Hpj+8muTNO5SKReJGj2L0QtIXLGCUaGPVyt18wSk5U9nL4M6hcPle/P546JxWu/nPTi+iSYhCU06UartOrL2USM0ox3GukyiMCR2SPrYNChKi8tLpoGP7xDg9O4ikeULbU/d3R0pCpUahbypDogdqMZuY/2XtRAcXXspEnGgUdPZRkHBbR/Zka7vHJFLNRwYIlczMatMBkYRqc5ucOYK7uPIyNMol1ym5NadQOYOZsnAEx1AEF86hAtdQhTpQQLiHJ3i2bq1H68V6nZVmrHnPIfyR9fYDwhOQlA==</latexit>

~T1
<latexit sha1_base64="FeTgUZCSmDGucbgHy9fqZIkU5wo=">AAAB8HicbVDLSgNBEOz1GaPRqEcvg0HwFHa9mGPAi8cIeUkSwuykNxkyM7vMzAbCkq/w4kERr36Gn+DNv3GSiGhiQUNR1U13V5gIbqzvf3obm1vbO7u5vfz+QeHwqHh80jRxqhk2WCxi3Q6pQcEVNiy3AtuJRipDga1wfDP3WxPUhseqbqcJ9iQdKh5xRq2T7rsTZFl91g/6xZJf9hcgPyRYJaVq4T0lAFDrFz+6g5ilEpVlghrTCfzE9jKqLWcCZ/luajChbEyH2HFUUYmmly0OnpELpwxIFGtXypKF+nsio9KYqQxdp6R2ZFa9ufif10ltVOllXCWpRcWWi6JUEBuT+fdkwDUyK6aOUKa5u5WwEdWUWZdR3oWw9vI6aV6VA78c3Lk0KrBEDs7gHC4hgGuowi3UoAEMJDzAEzx72nv0XrzXZeuG9z1zCn/gvX0B2lWR4Q==</latexit><latexit sha1_base64="S1sotFed4vKOOdNytUElFEhAHWE=">AAAB8HicbVBNSwMxEJ2tX3W1WvXoJVgKnsquF3ssCOKxQr+kXUo2zbahSXZJsoWy9Fd48aCIFw/+DH+CN/+NaSuirQ8GHu/NMDMvTDjTxvM+ndzG5tb2Tn7X3dsvHBwWj45bOk4VoU0S81h1QqwpZ5I2DTOcdhJFsQg5bYfjq7nfnlClWSwbZprQQOChZBEj2FjprjehJGvM+n6/WPIq3gLoh/irpFQrvKfla/e13i9+9AYxSQWVhnCsddf3EhNkWBlGOJ25vVTTBJMxHtKupRILqoNscfAMla0yQFGsbEmDFurviQwLracitJ0Cm5Fe9ebif143NVE1yJhMUkMlWS6KUo5MjObfowFTlBg+tQQTxeytiIywwsTYjFwbwtrL66R1UfG9in9r06jCEnk4hTM4Bx8uoQY3UIcmEBBwD4/w5CjnwXl2XpatOed75gT+wHn7Ailvktw=</latexit><latexit sha1_base64="S1sotFed4vKOOdNytUElFEhAHWE=">AAAB8HicbVBNSwMxEJ2tX3W1WvXoJVgKnsquF3ssCOKxQr+kXUo2zbahSXZJsoWy9Fd48aCIFw/+DH+CN/+NaSuirQ8GHu/NMDMvTDjTxvM+ndzG5tb2Tn7X3dsvHBwWj45bOk4VoU0S81h1QqwpZ5I2DTOcdhJFsQg5bYfjq7nfnlClWSwbZprQQOChZBEj2FjprjehJGvM+n6/WPIq3gLoh/irpFQrvKfla/e13i9+9AYxSQWVhnCsddf3EhNkWBlGOJ25vVTTBJMxHtKupRILqoNscfAMla0yQFGsbEmDFurviQwLracitJ0Cm5Fe9ebif143NVE1yJhMUkMlWS6KUo5MjObfowFTlBg+tQQTxeytiIywwsTYjFwbwtrL66R1UfG9in9r06jCEnk4hTM4Bx8uoQY3UIcmEBBwD4/w5CjnwXl2XpatOed75gT+wHn7Ailvktw=</latexit>

~T2
<latexit sha1_base64="cSWqHYk6C4k1wYEUzCmc+gLyuGs=">AAAB8HicbVDLSgNBEOyNrxiNRj16GQyCp7CbizkGvHiMkJckS5id9CZDZnaXmdlAWPIVXjwo4tXP8BO8+TdOEhFNLGgoqrrp7goSwbVx3U8nt7W9s7uX3y8cHBaPjksnp20dp4phi8UiVt2AahQ8wpbhRmA3UUhlILATTG4WfmeKSvM4appZgr6ko4iHnFFjpfv+FFnWnA+qg1LZrbhLkB/irZNyvfieEgBoDEof/WHMUomRYYJq3fPcxPgZVYYzgfNCP9WYUDahI+xZGlGJ2s+WB8/JpVWGJIyVrciQpfp7IqNS65kMbKekZqzXvYX4n9dLTVjzMx4lqcGIrRaFqSAmJovvyZArZEbMLKFMcXsrYWOqKDM2o4INYePlTdKuVjy34t3ZNGqwQh7O4QKuwINrqMMtNKAFDCQ8wBM8O8p5dF6c11VrzvmeOYM/cN6+ANvZkeI=</latexit><latexit sha1_base64="MldQckrPPbL8Vb5rGnPsfUa6Jps=">AAAB8HicbVBNSwMxEM36WVerVY9egqXgqez2Yo8FQTxW6Je0S8mms21okl2SbKEs/RVePCjixYM/w5/gzX9j2opo64OBx3szzMwLE8608bxPZ2Nza3tnN7fn7h/kD48KxyctHaeKQpPGPFadkGjgTELTMMOhkyggIuTQDsdXc789AaVZLBtmmkAgyFCyiFFirHTXmwDNGrN+pV8oemVvAfxD/FVSrOXf09K1+1rvFz56g5imAqShnGjd9b3EBBlRhlEOM7eXakgIHZMhdC2VRIAOssXBM1yyygBHsbIlDV6ovycyIrSeitB2CmJGetWbi/953dRE1SBjMkkNSLpcFKUcmxjPv8cDpoAaPrWEUMXsrZiOiCLU2IxcG8Lay+ukVSn7Xtm/tWlU0RI5dIbO0QXy0SWqoRtUR01EkUD36BE9Ocp5cJ6dl2XrhvM9c4r+wHn7Airzkt0=</latexit><latexit sha1_base64="MldQckrPPbL8Vb5rGnPsfUa6Jps=">AAAB8HicbVBNSwMxEM36WVerVY9egqXgqez2Yo8FQTxW6Je0S8mms21okl2SbKEs/RVePCjixYM/w5/gzX9j2opo64OBx3szzMwLE8608bxPZ2Nza3tnN7fn7h/kD48KxyctHaeKQpPGPFadkGjgTELTMMOhkyggIuTQDsdXc789AaVZLBtmmkAgyFCyiFFirHTXmwDNGrN+pV8oemVvAfxD/FVSrOXf09K1+1rvFz56g5imAqShnGjd9b3EBBlRhlEOM7eXakgIHZMhdC2VRIAOssXBM1yyygBHsbIlDV6ovycyIrSeitB2CmJGetWbi/953dRE1SBjMkkNSLpcFKUcmxjPv8cDpoAaPrWEUMXsrZiOiCLU2IxcG8Lay+ukVSn7Xtm/tWlU0RI5dIbO0QXy0SWqoRtUR01EkUD36BE9Ocp5cJ6dl2XrhvM9c4r+wHn7Airzkt0=</latexit>

1
<latexit sha1_base64="1aNdG+4occPKDjE0MrsKeS8y6pw=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQxCqrBroXYGbCwTMBdIljA7OZuMmZ1dZmaFsOQJbCwUsfU5LHwGOx/E3sml0MQfBj7+/xzmnBMkgmvjul/Oyura+sZmbiu/vbO7t184OGzoOFUM6ywWsWoFVKPgEuuGG4GtRCGNAoHNYHg9yZv3qDSP5a0ZJehHtC95yBk11qp53ULRLbtTkWXw5lC8ei99fwBAtVv47PRilkYoDRNU67bnJsbPqDKcCRznO6nGhLIh7WPboqQRaj+bDjomp9bpkTBW9klDpu7vjoxGWo+iwFZG1Az0YjYx/8vaqQkv/YzLJDUo2eyjMBXExGSyNelxhcyIkQXKFLezEjagijJjb5O3R/AWV16GxlnZc8tezS1WzmGmHBzDCZTAgwuowA1UoQ4MEB7gCZ6dO+fReXFeZ6UrzrznCP7IefsBTLKPfQ==</latexit><latexit sha1_base64="7nenGbjvpqIgdPg1iEO+YNAiU+c=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQxCbMKuhdoZsLFMwFwgCWF2cjYZMzu7zMwKYckTWGihiK3PYeUj2Pkg9k4uhSb+MPDx/+cw5xw/Flwb1/1ylpZXVtfWMxvZza3tnd3c3n5NR4liWGWRiFTDpxoFl1g13AhsxApp6Aus+4OrcV6/Q6V5JG/MMMZ2SHuSB5xRY62K18nl3aI7EVkEbwb5y/fC98dD66TcyX22uhFLQpSGCap103Nj006pMpwJHGVbicaYsgHtYdOipCHqdjoZdESOrdMlQaTsk4ZM3N8dKQ21Hoa+rQyp6ev5bGz+lzUTE1y0Uy7jxKBk04+CRBATkfHWpMsVMiOGFihT3M5KWJ8qyoy9TdYewZtfeRFqp0XPLXoVN186g6kycAhHUAAPzqEE11CGKjBAuIcneHZunUfnxXmdli45s54D+CPn7QfAj5CT</latexit><latexit sha1_base64="7nenGbjvpqIgdPg1iEO+YNAiU+c=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQxCbMKuhdoZsLFMwFwgCWF2cjYZMzu7zMwKYckTWGihiK3PYeUj2Pkg9k4uhSb+MPDx/+cw5xw/Flwb1/1ylpZXVtfWMxvZza3tnd3c3n5NR4liWGWRiFTDpxoFl1g13AhsxApp6Aus+4OrcV6/Q6V5JG/MMMZ2SHuSB5xRY62K18nl3aI7EVkEbwb5y/fC98dD66TcyX22uhFLQpSGCap103Nj006pMpwJHGVbicaYsgHtYdOipCHqdjoZdESOrdMlQaTsk4ZM3N8dKQ21Hoa+rQyp6ev5bGz+lzUTE1y0Uy7jxKBk04+CRBATkfHWpMsVMiOGFihT3M5KWJ8qyoy9TdYewZtfeRFqp0XPLXoVN186g6kycAhHUAAPzqEE11CGKjBAuIcneHZunUfnxXmdli45s54D+CPn7QfAj5CT</latexit>

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
Dipart. di Scienza Applicata e Tecnologia, Politecnico di Torino - Esercizi di Fisica I



2

SOLUZIONE

Dati noti
m = 2 kg
~r(0) = (x0, y0) = (0, 1) m
~v(0) = 0
~T1 = (fx(t), 0) con fx(t) = c t e c = 5 N/s
~T2 = (0, fy) con fy(t) = cost = 2 N

• Il corpo m è soggetto alle tue tensioni ~T1 e ~T2 dei cavi. Dalla seconda legge della dinamica

~F = m~a

⇓
~T1 + ~T2 = m~a

⇓
fx(t) ûx + fy ûy = max ûx + may ûy (1)

• I due vettori a destra e sinistra del segno ”=” nell’Eq.(1) sono uguali se e solo se le componenti
corrispondenti ai due versori ûx e ûy sono uguali, ossia se:

fx(t) = max

fy = may

(2)

Ricordando che ax = d2x
dt2

e ay = d2y
dt2

e dividendo per m, si ottiene
d2x

dt2
=

fx(t)

m

d2y

dt2
=

fy
m

(3)

Risolvendo il sistema (3) di equazioni differenziali otterremo le leggi orarie x(t) e y(t) e dunque
la legge oraria del vettore posizione ~r(t) = x(t)ûx + y(t)ûy, di cui x(t) e y(t) sono componenti.

1. Equazione lungo x:
Iniziamo dalla prima delle Eq.(3). Ricordando che fx(t) = c t abbiamo

d2x

dt2
=

c

m
t (4)

Per risolvere l’equazione procediamo in due passi:

(a) Passo 1: Troviamo la legge oraria della velocità vx(t).

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
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Usando d2x
dt2

= dvx
dt , l’Eq.(4) diventa

dvx
dt

=
c

m
t

[integro nel tempo] ⇓∫ t

0

dvx
dt′

dt′ =

∫ t

0

c

m
t′ dt′

[a sinistra applico teorema

fondam. del calcolo integrale]
⇓ [a destra porto fuori la costante c

m
]

vx(t)− vx(0)︸ ︷︷ ︸
=0

=
c

m

∫ t

0
t′ dt′

⇓
vx(t) =

c

2m
t2

(5)

(b) Passo 2: Troviamo la legge oraria della posizione x(t). Integrando la vx(t) nel tempo

vx =
dx

dt
=

c

2m
t2

[integro nel tempo] ⇓∫ t

0

dx

dt′
dt′ =

∫ t

0

c

2m
t′
2
dt′

[a sinistra applico teorema

fondam. del calcolo integrale]
⇓ [a destra porto fuori la costante c

2m
]

x(t)− x(0)︸︷︷︸
=0

=
c

6m
t3

⇓
x(t) =

c

6m
t3 (6)

2. Equazione lungo y:
Passiamo ora alla seconda delle Eq.(3). Ricordando che fy(t) = fy = cost abbiamo

d2y

dt2
=

fy
m

(7)

Per risolvere l’equazione procediamo in due passi:

(a) Passo 1: Troviamo la legge oraria della velocità vy(t).

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
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Usando d2y
dt2

=
dvy
dt , l’Eq.(7) diventa

dvy
dt

=
fy
m

[integro nel tempo] ⇓∫ t

0

dvy
dt′

dt′ =

∫ t

0

fy
m

dt′

[a sinistra applico teorema

fondam. del calcolo integrale]
⇓ [a destra porto fuori la costante c

m
]

vy(t)− vy(0)︸ ︷︷ ︸
=0

=
fy
m

t

⇓

vy(t) =
fy
m

t

(8)

(b) Passo 2: Troviamo la legge oraria della posizione y(t). Integrando la vy(t) nel tempo

vy =
dy

dt
=

fy
m

t

[integro nel tempo] ⇓∫ t

0

dy

dt′
dt′ =

∫ t

0

fy
m

t′ dt′

[a sinistra applico teorema

fondam. del calcolo integrale]
⇓ [a destra porto fuori la costante

fy
m

]

y(t)− y(0)︸︷︷︸
=y0

=
fy
2m

t2

⇓

y(t) = y0 +
fy
2m

t2 (9)

• In conclusione la legge oraria del blocco di massa m è

~r(t) = x(t)ûx + y(t)ûy con:


x(t) = c

6m t3

y(t) = y0 +
fy
2m t2

(10)

• Per ricavare l’equazione della traiettoria occorre eliminare il parametro tempo t dalle Eq.(10). A
tale scopo possiamo ad esempio esprimere il tempo in termini della x usando la prima equazione

x =
c

6m
t3 ⇒ t =

(
6m

c
x

)1/3

(11)

e sostituendo nella seconda delle Eq.(10) otteniamo

y = y0 +
fy
2m

(
6m

c

)2/3

x2/3 (12)

Indichiamo con C la costante

C
.
=

fy
2m

(
6m

c

)2/3

(13)

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
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il cui valore è

C =
2/N

2/ · 2 kg

(
6 · 2 kg

5 N
s

)2/3

[uso N = kgm
s2 ]

=

kg/ m
s2

2 kg/

(
12

5

kg/
kg/ m
s3

)2/3

= 0.67
m

m2/3
(14)

l’equazione della traiettoria del blocco m risulta pertanto:

y = y0 + C x2/3 (15)

che è disegnata in figura.

x
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y = y0 + C x
2/3
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