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Esercizio
Un corpo di massam = 8 kg è tenuto in equilibrio verticalmente sul piano xz dall’azione contemporanea
di una molla di costante elastica k = 120 N/m e di un filo. Si osserva che gli angoli che il filo e la
molla formano con l’asse orizzontale sono θ = 30o e ϕ = 45o rispettivamente. Calcolare la tensione T
del filo e l’allungamento |∆l| della molla.

m
<latexit sha1_base64="AqJ4M+fVlTfiVahJjAHxRWVzAlg=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujRaCARvLBMwFkiXMTs4mY2Z2l5lZISwprWwsFLH1TXwFO5/Bl3ByKTTxh4GP/z+HOecEieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUPMK64UZgK1FIZSCwGQyvJ3nzHpXmcXRrRgn6kvYjHnJGjbVqslssuWV3KrIM3hxKVx/fDwQAqt3iZ6cXs1RiZJigWrc9NzF+RpXhTOC40Ek1JpQNaR/bFiMqUfvZdNAxObFOj4Sxsi8yZOr+7sio1HokA1spqRnoxWxi/pe1UxNe+BmPktRgxGYfhakgJiaTrUmPK2RGjCxQpridlbABVZQZe5uCPYK3uPIyNM7Knlv2am6pcgkz5eEIjuEUPDiHCtxAFerAAOERnuHFuXOenFfnbVaac+Y9h/BHzvsPSdWPdw==</latexit><latexit sha1_base64="6wNl0ckG8JE6RzHzUaBwEwOHQHE=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXRgvBgI1lAuYCSQizk7PJmJndZWZWCEtKKxsLRWx9Cltfwc5n0Idwcik08YeBj/8/hznn+LHg2rjup7OwuLS8sppZy65vbG5t53Z2qzpKFMMKi0Sk6j7VKHiIFcONwHqskEpfYM3vX47y2i0qzaPw2gxibEnaDXnAGTXWKst2Lu8W3LHIPHhTyF+8f90dvJW/S+3cR7MTsURiaJigWjc8NzatlCrDmcBhtplojCnr0y42LIZUom6l40GH5Mg6HRJEyr7QkLH7uyOlUuuB9G2lpKanZ7OR+V/WSExw1kp5GCcGQzb5KEgEMREZbU06XCEzYmCBMsXtrIT1qKLM2Ntk7RG82ZXnoXpS8NyCV3bzxXOYKAP7cAjH4MEpFOEKSlABBgj38AhPzo3z4Dw7L5PSBWfaswd/5Lz+AORdkWo=</latexit><latexit sha1_base64="6wNl0ckG8JE6RzHzUaBwEwOHQHE=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXRgvBgI1lAuYCSQizk7PJmJndZWZWCEtKKxsLRWx9Cltfwc5n0Idwcik08YeBj/8/hznn+LHg2rjup7OwuLS8sppZy65vbG5t53Z2qzpKFMMKi0Sk6j7VKHiIFcONwHqskEpfYM3vX47y2i0qzaPw2gxibEnaDXnAGTXWKst2Lu8W3LHIPHhTyF+8f90dvJW/S+3cR7MTsURiaJigWjc8NzatlCrDmcBhtplojCnr0y42LIZUom6l40GH5Mg6HRJEyr7QkLH7uyOlUuuB9G2lpKanZ7OR+V/WSExw1kp5GCcGQzb5KEgEMREZbU06XCEzYmCBMsXtrIT1qKLM2Ntk7RG82ZXnoXpS8NyCV3bzxXOYKAP7cAjH4MEpFOEKSlABBgj38AhPzo3z4Dw7L5PSBWfaswd/5Lz+AORdkWo=</latexit>

✓
<latexit sha1_base64="V8rzbmnb5qMjkzgoYBfkHGq4jhs=">AAAB7XicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwYGMZwVwgCWF2MpuMmZ1ZZs4KYUlpb2OhiK3P4SvY+Qy+hJNLoYk/DHz8/znMOSdMpLDo+1/e0vLK6tp6biO/ubW9s1vY269ZnRrGq0xLbRohtVwKxasoUPJGYjiNQ8nr4eBqnNfvubFCq1scJrwd054SkWAUnVVrYZ8j7RSKfsmfiCxCMIPi5cf3AwGASqfw2epqlsZcIZPU2mbgJ9jOqEHBJB/lW6nlCWUD2uNNh4rG3LazybQjcuycLom0cU8hmbi/OzIaWzuMQ1cZU+zb+Wxs/pc1U4zO25lQSYpcselHUSoJajJenXSF4Qzl0AFlRrhZCetTQxm6A+XdEYL5lRehdloK/FJw4xfLFzBVDg7hCE4ggDMowzVUoAoM7uARnuHF096T9+q9TUuXvFnPAfyR9/4DGD+Rrg==</latexit><latexit sha1_base64="Kl4FiOJRlT+lL6ZbiuHEEYJrwQo=">AAAB7XicbZC7SgNBFIbPeo3xFrUUZDEIVmHXRgvBgI1lAuYCSQizk9lkzOzMMnNWCEtKexsLRWx9BVtfwc5n0Idwcik08YeBj/8/hznnBLHgBj3v01lYXFpeWc2sZdc3Nre2czu7VaMSTVmFKqF0PSCGCS5ZBTkKVo81I1EgWC3oX47y2i3Thit5jYOYtSLSlTzklKC1qk3sMSTtXN4reGO58+BPIX/x/nV38Fb+LrVzH82OoknEJFJBjGn4XoytlGjkVLBhtpkYFhPaJ13WsChJxEwrHU87dI+s03FDpe2T6I7d3x0piYwZRIGtjAj2zGw2Mv/LGgmGZ62UyzhBJunkozARLip3tLrb4ZpRFAMLhGpuZ3Vpj2hC0R4oa4/gz648D9WTgu8V/LKXL57DRBnYh0M4Bh9OoQhXUIIKULiBe3iEJ0c5D86z8zIpXXCmPXvwR87rD7LHk6E=</latexit><latexit sha1_base64="Kl4FiOJRlT+lL6ZbiuHEEYJrwQo=">AAAB7XicbZC7SgNBFIbPeo3xFrUUZDEIVmHXRgvBgI1lAuYCSQizk9lkzOzMMnNWCEtKexsLRWx9BVtfwc5n0Idwcik08YeBj/8/hznnBLHgBj3v01lYXFpeWc2sZdc3Nre2czu7VaMSTVmFKqF0PSCGCS5ZBTkKVo81I1EgWC3oX47y2i3Thit5jYOYtSLSlTzklKC1qk3sMSTtXN4reGO58+BPIX/x/nV38Fb+LrVzH82OoknEJFJBjGn4XoytlGjkVLBhtpkYFhPaJ13WsChJxEwrHU87dI+s03FDpe2T6I7d3x0piYwZRIGtjAj2zGw2Mv/LGgmGZ62UyzhBJunkozARLip3tLrb4ZpRFAMLhGpuZ3Vpj2hC0R4oa4/gz648D9WTgu8V/LKXL57DRBnYh0M4Bh9OoQhXUIIKULiBe3iEJ0c5D86z8zIpXXCmPXvwR87rD7LHk6E=</latexit>

'
<latexit sha1_base64="4awkKFMMRXlPHoA9MGSjNssKFp8=">AAAB7nicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7Gy0sAjaWEcwHJEec22ySJXt7y+5eJBz5ETYWitj6e+z8N24+Ck18MPB4b4aZeZES3Fjf//Zya+sbm1v57cLO7t7+QfHwqG6SVFNWo4lIdDNCwwSXrGa5FaypNMM4EqwRDW+nfmPEtOGJfLBjxcIY+5L3OEXrpEZ7hFoNeKdY8sv+DGSVBAtSqpzUnx4BoNopfrW7CU1jJi0VaEwr8JUNM9SWU8EmhXZqmEI6xD5rOSoxZibMZudOyLlTuqSXaFfSkpn6eyLD2JhxHLnOGO3ALHtT8T+vldredZhxqVLLJJ0v6qWC2IRMfyddrhm1YuwIUs3drYQOUCO1LqGCCyFYfnmV1C/LgV8O7l0aNzBHHk7hDC4ggCuowB1UoQYUhvAMr/DmKe/Fe/c+5q05bzFzDH/gff4AgseRHw==</latexit><latexit sha1_base64="XAqiu1pyoCHIUMu+GrBg27kgyjY=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWARvLCCYRkiXMTmaTITOzw8xsZFnyETYWiqT1e+z8AP/DyaPQxAMXDufcy733RIozY33/yyusrW9sbhW3Szu7e/sH5cOjpklSTWiDJDzRjxE2lDNJG5ZZTh+VplhEnLai4e3Ub42oNiyRDzZTNBS4L1nMCLZOanVGWKsB65YrftWfAa2SYEEqtZPmk8q+J/Vu+bPTS0gqqLSEY2Paga9smGNtGeF0XOqkhipMhrhP245KLKgJ89m5Y3TulB6KE+1KWjRTf0/kWBiTich1CmwHZtmbiv957dTG12HOpEotlWS+KE45sgma/o56TFNieeYIJpq5WxEZYI2JdQmVXAjB8surpHlZDfxqcO/SuIE5inAKZ3ABAVxBDe6gDg0gMIRneIU3T3kv3rs3mbcWvMXMMfyB9/EDQEyTLA==</latexit><latexit sha1_base64="XAqiu1pyoCHIUMu+GrBg27kgyjY=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWARvLCCYRkiXMTmaTITOzw8xsZFnyETYWiqT1e+z8AP/DyaPQxAMXDufcy733RIozY33/yyusrW9sbhW3Szu7e/sH5cOjpklSTWiDJDzRjxE2lDNJG5ZZTh+VplhEnLai4e3Ub42oNiyRDzZTNBS4L1nMCLZOanVGWKsB65YrftWfAa2SYEEqtZPmk8q+J/Vu+bPTS0gqqLSEY2Paga9smGNtGeF0XOqkhipMhrhP245KLKgJ89m5Y3TulB6KE+1KWjRTf0/kWBiTich1CmwHZtmbiv957dTG12HOpEotlWS+KE45sgma/o56TFNieeYIJpq5WxEZYI2JdQmVXAjB8surpHlZDfxqcO/SuIE5inAKZ3ABAVxBDe6gDg0gMIRneIU3T3kv3rs3mbcWvMXMMfyB9/EDQEyTLA==</latexit>
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SOLUZIONE

Dati noti
m = 8 kg
k = 120 N

m
θ = π

6 ; ϕ = π
4 ;

• Sul corpo di massa m agiscono 3 forze:

1. la forza peso m~g (diretta verticalmente verso il basso);

2. la tensione ~T del filo;

3. la forza elastica ~Fel = −k ~∆l.

che sono disegnate in figura (l’inserto mostra la differenza tra molla a riposo e molla allungata).

m~g
<latexit sha1_base64="CVIJAYvBOfiHoG98U53mclNxw18=">AAAB8HicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7Gy0sAjaWEcyHJCHubeaSJbt7x+5eJBz5FTYWitj6c+z8N24SC018MPB4b4aZeWEiuLG+/+XlVlbX1jfym4Wt7Z3dveL+Qd3EqWZYY7GIdTOkBgVXWLPcCmwmGqkMBTbC4fXUb4xQGx6rOztOsCNpX/GIM2qddC9Je4Qs60+6xZJf9mcgyyT4IaXKUf3xAQCq3eJnuxezVKKyTFBjWoGf2E5GteVM4KTQTg0mlA1pH1uOKirRdLLZwRNy6pQeiWLtSlkyU39PZFQaM5ah65TUDsyiNxX/81qpjS47GVdJalGx+aIoFcTGZPo96XGNzIqxI5Rp7m4lbEA1ZdZlVHAhBIsvL5P6eTnwy8GtS+MK5sjDMZzAGQRwARW4gSrUgIGEJ3iBV097z96b9z5vzXk/M4fwB97HN8N4kdM=</latexit><latexit sha1_base64="14oNtCD7A0ck3HdZCIfmFDbxmbY=">AAAB8HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwTzkGQJs5NOMmRmd5mZjSxLvsKLByV49XO8+QH+h5PHQRMLGoqqbrq7glhwbVz3y8mtrW9sbuW3Czu7e/sHxcOjuo4SxbDGIhGpZkA1Ch5izXAjsBkrpDIQ2AiGt1O/MUKleRQ+mDRGX9J+yHucUWOlR0naI2RZf9wpltyyOwNZJd6ClCon9ac4/Z5UO8XPdjdiicTQMEG1bnlubPyMKsOZwHGhnWiMKRvSPrYsDalE7Wezg8fk3Cpd0ouUrdCQmfp7IqNS61QGtlNSM9DL3lT8z2slpnftZzyME4Mhmy/qJYKYiEy/J12ukBmRWkKZ4vZWwgZUUWZsRgUbgrf88iqpX5Y9t+zd2zRuYI48nMIZXIAHV1CBO6hCDRhIeIZXeHOU8+JMnPd5a85ZzBzDHzgfP4D9k+A=</latexit><latexit sha1_base64="14oNtCD7A0ck3HdZCIfmFDbxmbY=">AAAB8HicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwTzkGQJs5NOMmRmd5mZjSxLvsKLByV49XO8+QH+h5PHQRMLGoqqbrq7glhwbVz3y8mtrW9sbuW3Czu7e/sHxcOjuo4SxbDGIhGpZkA1Ch5izXAjsBkrpDIQ2AiGt1O/MUKleRQ+mDRGX9J+yHucUWOlR0naI2RZf9wpltyyOwNZJd6ClCon9ac4/Z5UO8XPdjdiicTQMEG1bnlubPyMKsOZwHGhnWiMKRvSPrYsDalE7Wezg8fk3Cpd0ouUrdCQmfp7IqNS61QGtlNSM9DL3lT8z2slpnftZzyME4Mhmy/qJYKYiEy/J12ukBmRWkKZ4vZWwgZUUWZsRgUbgrf88iqpX5Y9t+zd2zRuYI48nMIZXIAHV1CBO6hCDRhIeIZXeHOU8+JMnPd5a85ZzBzDHzgfP4D9k+A=</latexit>

~Fel
<latexit sha1_base64="EdQhwkM71iSRDzQtUVvYX6rCvxE=">AAAB83icbVA9SwNBEJ3zM8avRMs0i0GwCnc2WlgEBLGMYD4gd4S9zSRZsrd37O4FwnF/w8ZCEVv/jJ2dP8XNR6GJDwYe780wMy9MBNfGdb+cjc2t7Z3dwl5x/+Dw6LhUPmnpOFUMmywWseqEVKPgEpuGG4GdRCGNQoHtcHw789sTVJrH8tFMEwwiOpR8wBk1VvL9CbLsLu9lKPJeqerW3DnIOvGWpFov+5VvAGj0Sp9+P2ZphNIwQbXuem5igowqw5nAvOinGhPKxnSIXUsljVAH2fzmnJxbpU8GsbIlDZmrvycyGmk9jULbGVEz0qveTPzP66ZmcB1kXCapQckWiwapICYmswBInytkRkwtoUxxeythI6ooMzamog3BW315nbQua55b8x5sGjewQAEqcAYX4MEV1OEeGtAEBgk8wQu8Oqnz7Lw574vWDWc5cwp/4Hz8AK66k5A=</latexit><latexit sha1_base64="Dx98s0CGM90TrXtmLTesQqLk5ic=">AAAB83icbVDJSgNBEK2JW4xboifJpTEInsKMFz14CAjiMQGzQGYIPZ2apEnPQndPIAz5DS8eFPHqr3jwpl9jZzlo4oOCx3tVVNXzE8GVtu0vK7exubW9k98t7O0fHB4VS8ctFaeSYZPFIpYdnyoUPMKm5lpgJ5FIQ19g2x/dzvz2GKXicfSgJwl6IR1EPOCMaiO57hhZdjftZSimvWLFrtpzkHXiLEmlVnLL343Tj3qv+On2Y5aGGGkmqFJdx060l1GpORM4LbipwoSyER1g19CIhqi8bH7zlJwbpU+CWJqKNJmrvycyGio1CX3TGVI9VKveTPzP66Y6uPYyHiWpxogtFgWpIDomswBIn0tkWkwMoUxycythQyop0yamggnBWX15nbQuq45ddRomjRtYIA9lOIMLcOAKanAPdWgCgwQe4RlerNR6sl6tt0VrzlrOnMAfWO8/RxuUwg==</latexit><latexit sha1_base64="Dx98s0CGM90TrXtmLTesQqLk5ic=">AAAB83icbVDJSgNBEK2JW4xboifJpTEInsKMFz14CAjiMQGzQGYIPZ2apEnPQndPIAz5DS8eFPHqr3jwpl9jZzlo4oOCx3tVVNXzE8GVtu0vK7exubW9k98t7O0fHB4VS8ctFaeSYZPFIpYdnyoUPMKm5lpgJ5FIQ19g2x/dzvz2GKXicfSgJwl6IR1EPOCMaiO57hhZdjftZSimvWLFrtpzkHXiLEmlVnLL343Tj3qv+On2Y5aGGGkmqFJdx060l1GpORM4LbipwoSyER1g19CIhqi8bH7zlJwbpU+CWJqKNJmrvycyGio1CX3TGVI9VKveTPzP66Y6uPYyHiWpxogtFgWpIDomswBIn0tkWkwMoUxycythQyop0yamggnBWX15nbQuq45ddRomjRtYIA9lOIMLcOAKanAPdWgCgwQe4RlerNR6sl6tt0VrzlrOnMAfWO8/RxuUwg==</latexit>

~T
<latexit sha1_base64="riihDMVSgYDyhWc90pOOFr7J7lA=">AAAB7nicbZC7SgNBFIbPxluMt6ilzWAQrMKujRaCARvLCLlBsoTZydlkyOzsMjMbCEtKH8DGQhFbX8NXsPMZfAknl0ITfxj4+P9zmHNOkAiujet+Obm19Y3Nrfx2YWd3b/+geHjU0HGqGNZZLGLVCqhGwSXWDTcCW4lCGgUCm8Hwdpo3R6g0j2XNjBP0I9qXPOSMGms1OyNkWW3SLZbcsjsTWQVvAaWbj+8HAgDVbvGz04tZGqE0TFCt256bGD+jynAmcFLopBoTyoa0j22Lkkao/Ww27oScWadHwljZJw2Zub87MhppPY4CWxlRM9DL2dT8L2unJrzyMy6T1KBk84/CVBATk+nupMcVMiPGFihT3M5K2IAqyoy9UMEewVteeRUaF2XPLXv3bqlyDXPl4QRO4Rw8uIQK3EEV6sBgCI/wDC9O4jw5r87bvDTnLHqO4Y+c9x/vaJIs</latexit><latexit sha1_base64="84jeClW4jBRhN9nQyMRXwWfrEco=">AAAB7nicbZC7SgNBFIbPxluMt6ilIItBsAq7NloIBmwsE8gNkiXMTs4mQ2Znl5nZQFhS+gA2ForY+gi2voKdz6AP4eRSaOIPAx//fw5zzvFjzpR2nE8rs7K6tr6R3cxtbe/s7uX3D+oqSiTFGo14JJs+UciZwJpmmmMzlkhCn2PDH9xM8sYQpWKRqOpRjF5IeoIFjBJtrEZ7iDStjjv5glN0prKXwZ1D4fr96+74rfJd7uQ/2t2IJiEKTTlRquU6sfZSIjWjHMe5dqIwJnRAetgyKEiIykun447tU+N07SCS5gltT93fHSkJlRqFvqkMie6rxWxi/pe1Eh1ceikTcaJR0NlHQcJtHdmT3e0uk0g1HxkgVDIzq037RBKqzYVy5gju4srLUD8vuk7RrTiF0hXMlIUjOIEzcOECSnALZagBhQHcwyM8WbH1YD1bL7PSjDXvOYQ/sl5/AIn/lB8=</latexit><latexit sha1_base64="84jeClW4jBRhN9nQyMRXwWfrEco=">AAAB7nicbZC7SgNBFIbPxluMt6ilIItBsAq7NloIBmwsE8gNkiXMTs4mQ2Znl5nZQFhS+gA2ForY+gi2voKdz6AP4eRSaOIPAx//fw5zzvFjzpR2nE8rs7K6tr6R3cxtbe/s7uX3D+oqSiTFGo14JJs+UciZwJpmmmMzlkhCn2PDH9xM8sYQpWKRqOpRjF5IeoIFjBJtrEZ7iDStjjv5glN0prKXwZ1D4fr96+74rfJd7uQ/2t2IJiEKTTlRquU6sfZSIjWjHMe5dqIwJnRAetgyKEiIykun447tU+N07SCS5gltT93fHSkJlRqFvqkMie6rxWxi/pe1Eh1ceikTcaJR0NlHQcJtHdmT3e0uk0g1HxkgVDIzq037RBKqzYVy5gju4srLUD8vuk7RrTiF0hXMlIUjOIEzcOECSnALZagBhQHcwyM8WbH1YD1bL7PSjDXvOYQ/sl5/AIn/lB8=</latexit>

ûx
<latexit sha1_base64="TOIOSjjnqkIlD4AkaYLVR34pCig=">AAAB8HicdVDLSgNBEOyNrxiNRj16GQyCp7DrxRwDXjxGMA9JQpidzCZDZmeXmR4xLPkKLx4U8epn+Ane/BsniUJ8FTQUVd10d4WpFAZ9/93LrayurW/kNwtb28Wd3dLeftMkVjPeYIlMdDukhkuheAMFSt5ONadxKHkrHJ/P/NYN10Yk6gonKe/FdKhEJBhFJ113RxQzO+3f9kvloOLPQfxf5Msq14qvlgBAvV966w4SZmOukElqTCfwU+xlVKNgkk8LXWt4StmYDnnHUUVjbnrZ/OApOXbKgESJdqWQzNXliYzGxkzi0HXGFEfmpzcT//I6FqNqLxMqtcgVWyyKrCSYkNn3ZCA0ZygnjlCmhbuVsBHVlKHLqLAcwv+keVoJ/Epw6dKowgJ5OIQjOIEAzqAGF1CHBjCI4Q4e4NHT3r335D0vWnPe58wBfIP38gF20JJI</latexit><latexit sha1_base64="KAvgcf/yd60wLmZhxIUCl9ReruI=">AAAB8HicdVDLSgMxFM34rKPVqks3wVJwVWbc2GVBEJcV7EPaoWTStA1NMkNyI5ahX+HGhSJuXPgZfoI7/8a0VaivAxcO59zLvffEqeAGguDdW1peWV1bz234m1v57Z3C7l7DJFZTVqeJSHQrJoYJrlgdOAjWSjUjMhasGY9Op37zmmnDE3UJ45RFkgwU73NKwElXnSGBzE66N91CMSwHM+DgF/myitX8qy2d+c+1buGt00uolUwBFcSYdhikEGVEA6eCTfyONSwldEQGrO2oIpKZKJsdPMElp/RwP9GuFOCZujiREWnMWMauUxIYmp/eVPzLa1voV6KMq9QCU3S+qG8FhgRPv8c9rhkFMXaEUM3drZgOiSYUXEb+Ygj/k8ZxOQzK4YVLo4LmyKEDdIiOUIhOUBWdoxqqI4okukX36MHT3p336D3NW5e8z5l99A3eywfF25ND</latexit><latexit sha1_base64="KAvgcf/yd60wLmZhxIUCl9ReruI=">AAAB8HicdVDLSgMxFM34rKPVqks3wVJwVWbc2GVBEJcV7EPaoWTStA1NMkNyI5ahX+HGhSJuXPgZfoI7/8a0VaivAxcO59zLvffEqeAGguDdW1peWV1bz234m1v57Z3C7l7DJFZTVqeJSHQrJoYJrlgdOAjWSjUjMhasGY9Op37zmmnDE3UJ45RFkgwU73NKwElXnSGBzE66N91CMSwHM+DgF/myitX8qy2d+c+1buGt00uolUwBFcSYdhikEGVEA6eCTfyONSwldEQGrO2oIpKZKJsdPMElp/RwP9GuFOCZujiREWnMWMauUxIYmp/eVPzLa1voV6KMq9QCU3S+qG8FhgRPv8c9rhkFMXaEUM3drZgOiSYUXEb+Ygj/k8ZxOQzK4YVLo4LmyKEDdIiOUIhOUBWdoxqqI4okukX36MHT3p336D3NW5e8z5l99A3eywfF25ND</latexit>

ûz
<latexit sha1_base64="MGxcb/rCRAv3jSJYlmaKwdX/YVA=">AAAB8HicdVDLSgNBEOyNrxiNRj16GQyCp7DrxRwDXjxGMA9JQpidzCZDZnaXmR4hLvkKLx4U8epn+Ane/BsniUJ8FTQUVd10d4WpFAZ9/93LrayurW/kNwtb28Wd3dLeftMkVjPeYIlMdDukhksR8wYKlLydak5VKHkrHJ/P/NYN10Yk8RVOUt5TdBiLSDCKTrrujihmdtq/7ZfKQcWfg/i/yJdVrhVfLQGAer/01h0kzCoeI5PUmE7gp9jLqEbBJJ8WutbwlLIxHfKOozFV3PSy+cFTcuyUAYkS7SpGMleXJzKqjJmo0HUqiiPz05uJf3kdi1G1l4k4tchjtlgUWUkwIbPvyUBozlBOHKFMC3crYSOqKUOXUWE5hP9J87QS+JXg0qVRhQXycAhHcAIBnEENLqAODWCg4A4e4NHT3r335D0vWnPe58wBfIP38gF52JJK</latexit><latexit sha1_base64="iGMgDbFY5SO/w+sWOtT7FZgfq/U=">AAAB8HicdVDLSgMxFM34rKPVqks3wVJwVWbc2GVBEJcV7EPaoWTStA1NMkNyI9ShX+HGhSJuXPgZfoI7/8a0VaivAxcO59zLvffEqeAGguDdW1peWV1bz234m1v57Z3C7l7DJFZTVqeJSHQrJoYJrlgdOAjWSjUjMhasGY9Op37zmmnDE3UJ45RFkgwU73NKwElXnSGBzE66N91CMSwHM+DgF/myitX8qy2d+c+1buGt00uolUwBFcSYdhikEGVEA6eCTfyONSwldEQGrO2oIpKZKJsdPMElp/RwP9GuFOCZujiREWnMWMauUxIYmp/eVPzLa1voV6KMq9QCU3S+qG8FhgRPv8c9rhkFMXaEUM3drZgOiSYUXEb+Ygj/k8ZxOQzK4YVLo4LmyKEDdIiOUIhOUBWdoxqqI4okukX36MHT3p336D3NW5e8z5l99A3eywfI45NF</latexit><latexit sha1_base64="iGMgDbFY5SO/w+sWOtT7FZgfq/U=">AAAB8HicdVDLSgMxFM34rKPVqks3wVJwVWbc2GVBEJcV7EPaoWTStA1NMkNyI9ShX+HGhSJuXPgZfoI7/8a0VaivAxcO59zLvffEqeAGguDdW1peWV1bz234m1v57Z3C7l7DJFZTVqeJSHQrJoYJrlgdOAjWSjUjMhasGY9Op37zmmnDE3UJ45RFkgwU73NKwElXnSGBzE66N91CMSwHM+DgF/myitX8qy2d+c+1buGt00uolUwBFcSYdhikEGVEA6eCTfyONSwldEQGrO2oIpKZKJsdPMElp/RwP9GuFOCZujiREWnMWMauUxIYmp/eVPzLa1voV6KMq9QCU3S+qG8FhgRPv8c9rhkFMXaEUM3drZgOiSYUXEb+Ygj/k8ZxOQzK4YVLo4LmyKEDdIiOUIhOUBWdoxqqI4okukX36MHT3p336D3NW5e8z5l99A3eywfI45NF</latexit>

'
<latexit sha1_base64="XdxMuJ80vVB4MBZfxG1d5G+C2tY=">AAAB7nicbVA9SwNBEJ3zM8aoUUubxSBYhbs0WgZsLBMwH5CEsLeZS5bs7S27e4Fw5EfYWChi60/wd9jZ+VPcfBSa+GDg8d4MM/NCJbixvv/lbW3v7O7t5w7yh4Wj45Pi6VnTJKlm2GCJSHQ7pAYFl9iw3ApsK400DgW2wvHd3G9NUBueyAc7VdiL6VDyiDNqndTqTqhWI94vlvyyvwDZJMGKlKqFj/o3ANT6xc/uIGFpjNIyQY3pBL6yvYxqy5nAWb6bGlSUjekQO45KGqPpZYtzZ+TKKQMSJdqVtGSh/p7IaGzMNA5dZ0ztyKx7c/E/r5Pa6LaXcalSi5ItF0WpIDYh89/JgGtkVkwdoUxzdythI6opsy6hvAshWH95kzQr5cAvB3WXRgWWyMEFXMI1BHADVbiHGjSAwRge4RlePOU9ea/e27J1y1vNnMMfeO8/b4SRxw==</latexit><latexit sha1_base64="1ySpro9awMUyDvt3PAz2ZfHkGVw=">AAAB7nicbVDLSgNBEOyNrxijRj0KMhgET2E3Fz0GvHhMwDwgWcLsZDYZMjs7zMwGwpKjH+DFgyJe/YR8hze/wZ9wks1BEwsaiqpuursCyZk2rvvl5La2d3b38vuFg+Lh0XHp5LSl40QR2iQxj1UnwJpyJmjTMMNpRyqKo4DTdjC+W/jtCVWaxeLBTCX1IzwULGQEGyu1exOs5Ij1S2W34i6BNom3IuVacd74fryY1/ulz94gJklEhSEca931XGn8FCvDCKezQi/RVGIyxkPatVTgiGo/XZ47Q1dWGaAwVraEQUv190SKI62nUWA7I2xGet1biP953cSEt37KhEwMFSRbFCYcmRgtfkcDpigxfGoJJorZWxEZYYWJsQkVbAje+subpFWteG7Fa9g0qpAhD+dwCdfgwQ3U4B7q0AQCY3iCF3h1pPPsvDnvWWvOWc2cwR84Hz9NyZMt</latexit><latexit sha1_base64="1ySpro9awMUyDvt3PAz2ZfHkGVw=">AAAB7nicbVDLSgNBEOyNrxijRj0KMhgET2E3Fz0GvHhMwDwgWcLsZDYZMjs7zMwGwpKjH+DFgyJe/YR8hze/wZ9wks1BEwsaiqpuursCyZk2rvvl5La2d3b38vuFg+Lh0XHp5LSl40QR2iQxj1UnwJpyJmjTMMNpRyqKo4DTdjC+W/jtCVWaxeLBTCX1IzwULGQEGyu1exOs5Ij1S2W34i6BNom3IuVacd74fryY1/ulz94gJklEhSEca931XGn8FCvDCKezQi/RVGIyxkPatVTgiGo/XZ47Q1dWGaAwVraEQUv190SKI62nUWA7I2xGet1biP953cSEt37KhEwMFSRbFCYcmRgtfkcDpigxfGoJJorZWxEZYYWJsQkVbAje+subpFWteG7Fa9g0qpAhD+dwCdfgwQ3U4B7q0AQCY3iCF3h1pPPsvDnvWWvOWc2cwR84Hz9NyZMt</latexit>

'
<latexit sha1_base64="XdxMuJ80vVB4MBZfxG1d5G+C2tY=">AAAB7nicbVA9SwNBEJ3zM8aoUUubxSBYhbs0WgZsLBMwH5CEsLeZS5bs7S27e4Fw5EfYWChi60/wd9jZ+VPcfBSa+GDg8d4MM/NCJbixvv/lbW3v7O7t5w7yh4Wj45Pi6VnTJKlm2GCJSHQ7pAYFl9iw3ApsK400DgW2wvHd3G9NUBueyAc7VdiL6VDyiDNqndTqTqhWI94vlvyyvwDZJMGKlKqFj/o3ANT6xc/uIGFpjNIyQY3pBL6yvYxqy5nAWb6bGlSUjekQO45KGqPpZYtzZ+TKKQMSJdqVtGSh/p7IaGzMNA5dZ0ztyKx7c/E/r5Pa6LaXcalSi5ItF0WpIDYh89/JgGtkVkwdoUxzdythI6opsy6hvAshWH95kzQr5cAvB3WXRgWWyMEFXMI1BHADVbiHGjSAwRge4RlePOU9ea/e27J1y1vNnMMfeO8/b4SRxw==</latexit><latexit sha1_base64="1ySpro9awMUyDvt3PAz2ZfHkGVw=">AAAB7nicbVDLSgNBEOyNrxijRj0KMhgET2E3Fz0GvHhMwDwgWcLsZDYZMjs7zMwGwpKjH+DFgyJe/YR8hze/wZ9wks1BEwsaiqpuursCyZk2rvvl5La2d3b38vuFg+Lh0XHp5LSl40QR2iQxj1UnwJpyJmjTMMNpRyqKo4DTdjC+W/jtCVWaxeLBTCX1IzwULGQEGyu1exOs5Ij1S2W34i6BNom3IuVacd74fryY1/ulz94gJklEhSEca931XGn8FCvDCKezQi/RVGIyxkPatVTgiGo/XZ47Q1dWGaAwVraEQUv190SKI62nUWA7I2xGet1biP953cSEt37KhEwMFSRbFCYcmRgtfkcDpigxfGoJJorZWxEZYYWJsQkVbAje+subpFWteG7Fa9g0qpAhD+dwCdfgwQ3U4B7q0AQCY3iCF3h1pPPsvDnvWWvOWc2cwR84Hz9NyZMt</latexit><latexit sha1_base64="1ySpro9awMUyDvt3PAz2ZfHkGVw=">AAAB7nicbVDLSgNBEOyNrxijRj0KMhgET2E3Fz0GvHhMwDwgWcLsZDYZMjs7zMwGwpKjH+DFgyJe/YR8hze/wZ9wks1BEwsaiqpuursCyZk2rvvl5La2d3b38vuFg+Lh0XHp5LSl40QR2iQxj1UnwJpyJmjTMMNpRyqKo4DTdjC+W/jtCVWaxeLBTCX1IzwULGQEGyu1exOs5Ij1S2W34i6BNom3IuVacd74fryY1/ulz94gJklEhSEca931XGn8FCvDCKezQi/RVGIyxkPatVTgiGo/XZ47Q1dWGaAwVraEQUv190SKI62nUWA7I2xGet1biP953cSEt37KhEwMFSRbFCYcmRgtfkcDpigxfGoJJorZWxEZYYWJsQkVbAje+subpFWteG7Fa9g0qpAhD+dwCdfgwQ3U4B7q0AQCY3iCF3h1pPPsvDnvWWvOWc2cwR84Hz9NyZMt</latexit>

✓
<latexit sha1_base64="XloiQ3Q2T7VKkPPEyVnjcclSyTk=">AAAB7XicbZC7SgNBFIbPeo3rLWppMxgEq7CbRhsxYGMZwVwgWcLsZDYZMzu7zJwVwhLwEWwsFLH1EXwPO9/GyaXQxB8GPv7/HOacE6ZSGPS8b2dldW19Y7Ow5W7v7O7tFw8OGybJNON1lshEt0JquBSK11Gg5K1UcxqHkjfD4fUkbz5wbUSi7nCU8iCmfSUiwShaq9HBAUfaLZa8sjcVWQZ/DqWrT/fyEQBq3eJXp5ewLOYKmaTGtH0vxSCnGgWTfOx2MsNTyoa0z9sWFY25CfLptGNyap0eiRJtn0IydX935DQ2ZhSHtjKmODCL2cT8L2tnGF0EuVBphlyx2UdRJgkmZLI66QnNGcqRBcq0sLMSNqCaMrQHcu0R/MWVl6FRKfte2b/1StUKzFSAYziBM/DhHKpwAzWoA4N7eIIXeHUS59l5c95npSvOvOcI/sj5+AH3b5DR</latexit><latexit sha1_base64="3C7bylhrGkVX0GNSAk86oKVY3Kc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIXdNNqIARvLCOYCSQizk9lkzOzsMnNWCEvewcZCERsLH8H3sBHfxsml0MQfBj7+/xzmnBMkUhj0vG8nt7K6tr6R33S3tnd29wr7B3UTp5rxGotlrJsBNVwKxWsoUPJmojmNAskbwfBqkjfuuTYiVrc4Sngnon0lQsEoWqvexgFH2i0UvZI3FVkGfw7Fyw/3Inn7cqvdwme7F7M04gqZpMa0fC/BTkY1Cib52G2nhieUDWmftywqGnHTyabTjsmJdXokjLV9CsnU/d2R0ciYURTYyojiwCxmE/O/rJVieN7JhEpS5IrNPgpTSTAmk9VJT2jOUI4sUKaFnZWwAdWUoT2Qa4/gL668DPVyyfdK/o1XrJRhpjwcwTGcgg9nUIFrqEINGNzBAzzBsxM7j86L8zorzTnznkP4I+f9B+j+kkU=</latexit><latexit sha1_base64="3C7bylhrGkVX0GNSAk86oKVY3Kc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIXdNNqIARvLCOYCSQizk9lkzOzsMnNWCEvewcZCERsLH8H3sBHfxsml0MQfBj7+/xzmnBMkUhj0vG8nt7K6tr6R33S3tnd29wr7B3UTp5rxGotlrJsBNVwKxWsoUPJmojmNAskbwfBqkjfuuTYiVrc4Sngnon0lQsEoWqvexgFH2i0UvZI3FVkGfw7Fyw/3Inn7cqvdwme7F7M04gqZpMa0fC/BTkY1Cib52G2nhieUDWmftywqGnHTyabTjsmJdXokjLV9CsnU/d2R0ciYURTYyojiwCxmE/O/rJVieN7JhEpS5IrNPgpTSTAmk9VJT2jOUI4sUKaFnZWwAdWUoT2Qa4/gL668DPVyyfdK/o1XrJRhpjwcwTGcgg9nUIFrqEINGNzBAzzBsxM7j86L8zorzTnznkP4I+f9B+j+kkU=</latexit>

l0
<latexit sha1_base64="i9RUNNJnlu/R6bBvJ0WWi024kW0=">AAAB6nicbVDLSgNBEOyNGmN8RT16GQyCp7CbizkGvHhM0DwgWcLspDcZMju7zMwKYcknePGgiFc/xG/wJv6Mk8dBEwsaiqpuuruCRHBtXPfLyW1t7+R3C3vF/YPDo+PSyWlbx6li2GKxiFU3oBoFl9gy3AjsJgppFAjsBJObud95QKV5LO/NNEE/oiPJQ86osdKdGLiDUtmtuAuQTeKtSLmeb35/AEBjUPrsD2OWRigNE1Trnucmxs+oMpwJnBX7qcaEsgkdYc9SSSPUfrY4dUYurTIkYaxsSUMW6u+JjEZaT6PAdkbUjPW6Nxf/83qpCWt+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHpFG0I3vrLm6RdrXhuxWvaNKqwRAHO4QKuwINrqMMtNKAFDEbwCM/w4gjnyXl13patOWc1cwZ/4Lz/AOexj7E=</latexit><latexit sha1_base64="5wT0YpTVYZAK0Yni+30FPf1Xics=">AAAB6nicbVA9SwNBEJ2LGmP8ilraLAbBKtyl0TJgY5mg+YAkhL3NXLJkb+/Y3RPCkZ9goUVEbAX/i6Wd+GfcfBSa+GDg8d4MM/P8WHBtXPfLyWxsbmW3czv53b39g8PC0XFDR4liWGeRiFTLpxoFl1g33AhsxQpp6Ats+qPrmd+8R6V5JO/MOMZuSAeSB5xRY6Vb0XN7haJbcucg68RbkmIlW/v+mD6+V3uFz04/YkmI0jBBtW57bmy6KVWGM4GTfCfRGFM2ogNsWyppiLqbzk+dkHOr9EkQKVvSkLn6eyKlodbj0LedITVDverNxP+8dmKCq27KZZwYlGyxKEgEMRGZ/U36XCEzYmwJZYrbWwkbUkWZsenkbQje6svrpFEueW7Jq9k0yrBADk7hDC7Ag0uowA1UoQ4MBvAAU3h2hPPkvDivi9aMs5w5gT9w3n4AXnGRiQ==</latexit><latexit sha1_base64="5wT0YpTVYZAK0Yni+30FPf1Xics=">AAAB6nicbVA9SwNBEJ2LGmP8ilraLAbBKtyl0TJgY5mg+YAkhL3NXLJkb+/Y3RPCkZ9goUVEbAX/i6Wd+GfcfBSa+GDg8d4MM/P8WHBtXPfLyWxsbmW3czv53b39g8PC0XFDR4liWGeRiFTLpxoFl1g33AhsxQpp6Ats+qPrmd+8R6V5JO/MOMZuSAeSB5xRY6Vb0XN7haJbcucg68RbkmIlW/v+mD6+V3uFz04/YkmI0jBBtW57bmy6KVWGM4GTfCfRGFM2ogNsWyppiLqbzk+dkHOr9EkQKVvSkLn6eyKlodbj0LedITVDverNxP+8dmKCq27KZZwYlGyxKEgEMRGZ/U36XCEzYmwJZYrbWwkbUkWZsenkbQje6svrpFEueW7Jq9k0yrBADk7hDC7Ag0uowA1UoQ4MBvAAU3h2hPPkvDivi9aMs5w5gT9w3n4AXnGRiQ==</latexit>

�~l
<latexit sha1_base64="V215kuxlNEarvH8ZkMgqLOBl0BY=">AAAB9XicdVDLSgNBEOyNr7i+oh69DAbBU9jNRS9iQA8eI5gHZNcwO+kkQ2YfzMxGwhLwM7x4UMSrR//Dm3/jJFGIr4KGoqqbLipIBFfacd6t3MLi0vJKftVeW9/Y3Cps79RVnEqGNRaLWDYDqlDwCGuaa4HNRCINA4GNYHA28RtDlIrH0ZUeJeiHtBfxLmdUG+naO0ehKfGGyDIxbheKbsmZgji/yJdVPH21T24BoNouvHmdmKUhRpoJqlTLdRLtZ1RqzgSObS9VmFA2oD1sGRrREJWfTVOPyYFROqQbSzORJlN1/iKjoVKjMDCbIdV99dObiH95rVR3j/2MR0mqMWKzR91UEB2TSQWkwyUyLUaGUCa5yUpYn0rKtCnKni/hf1Ivl1yn5F46xUoZZsjDHuzDIbhwBBW4gCrUgIGEO3iAR+vGureerOfZas76vNmFb7BePgCyo5QU</latexit><latexit sha1_base64="G3jBzEWu2h0mq4dpmOXp8ErRqyk=">AAAB9XicdVDJSgNBFOxxjeMW9eilMQiewkwuehEDevAYwSyQGUNP5yVp0rPQ/SYShvyHFw8uePXof3gR/8ZOohC3ggdF1Xu8ooJECo2O827NzS8sLi3nVuzVtfWNzfzWdk3HqeJQ5bGMVSNgGqSIoIoCJTQSBSwMJNSD/unYrw9AaRFHlzhMwA9ZNxIdwRka6co7A4mMegPgmRy18gW36ExAnV/kyyqcvNjHycObXWnlX712zNMQIuSSad10nQT9jCkUXMLI9lINCeN91oWmoRELQfvZJPWI7hulTTuxMhMhnaizFxkLtR6GgdkMGfb0T28s/uU1U+wc+ZmIkhQh4tNHnVRSjOm4AtoWCjjKoSGMK2GyUt5jinE0RdmzJfxPaqWi6xTdC6dQLpEpcmSX7JED4pJDUibnpEKqhBNFbsgdubeurVvr0Xqars5Znzc75Bus5w+kMpWI</latexit><latexit sha1_base64="G3jBzEWu2h0mq4dpmOXp8ErRqyk=">AAAB9XicdVDJSgNBFOxxjeMW9eilMQiewkwuehEDevAYwSyQGUNP5yVp0rPQ/SYShvyHFw8uePXof3gR/8ZOohC3ggdF1Xu8ooJECo2O827NzS8sLi3nVuzVtfWNzfzWdk3HqeJQ5bGMVSNgGqSIoIoCJTQSBSwMJNSD/unYrw9AaRFHlzhMwA9ZNxIdwRka6co7A4mMegPgmRy18gW36ExAnV/kyyqcvNjHycObXWnlX712zNMQIuSSad10nQT9jCkUXMLI9lINCeN91oWmoRELQfvZJPWI7hulTTuxMhMhnaizFxkLtR6GgdkMGfb0T28s/uU1U+wc+ZmIkhQh4tNHnVRSjOm4AtoWCjjKoSGMK2GyUt5jinE0RdmzJfxPaqWi6xTdC6dQLpEpcmSX7JED4pJDUibnpEKqhBNFbsgdubeurVvr0Xqars5Znzc75Bus5w+kMpWI</latexit>

✓
<latexit sha1_base64="XloiQ3Q2T7VKkPPEyVnjcclSyTk=">AAAB7XicbZC7SgNBFIbPeo3rLWppMxgEq7CbRhsxYGMZwVwgWcLsZDYZMzu7zJwVwhLwEWwsFLH1EXwPO9/GyaXQxB8GPv7/HOacE6ZSGPS8b2dldW19Y7Ow5W7v7O7tFw8OGybJNON1lshEt0JquBSK11Gg5K1UcxqHkjfD4fUkbz5wbUSi7nCU8iCmfSUiwShaq9HBAUfaLZa8sjcVWQZ/DqWrT/fyEQBq3eJXp5ewLOYKmaTGtH0vxSCnGgWTfOx2MsNTyoa0z9sWFY25CfLptGNyap0eiRJtn0IydX935DQ2ZhSHtjKmODCL2cT8L2tnGF0EuVBphlyx2UdRJgkmZLI66QnNGcqRBcq0sLMSNqCaMrQHcu0R/MWVl6FRKfte2b/1StUKzFSAYziBM/DhHKpwAzWoA4N7eIIXeHUS59l5c95npSvOvOcI/sj5+AH3b5DR</latexit><latexit sha1_base64="3C7bylhrGkVX0GNSAk86oKVY3Kc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIXdNNqIARvLCOYCSQizk9lkzOzsMnNWCEvewcZCERsLH8H3sBHfxsml0MQfBj7+/xzmnBMkUhj0vG8nt7K6tr6R33S3tnd29wr7B3UTp5rxGotlrJsBNVwKxWsoUPJmojmNAskbwfBqkjfuuTYiVrc4Sngnon0lQsEoWqvexgFH2i0UvZI3FVkGfw7Fyw/3Inn7cqvdwme7F7M04gqZpMa0fC/BTkY1Cib52G2nhieUDWmftywqGnHTyabTjsmJdXokjLV9CsnU/d2R0ciYURTYyojiwCxmE/O/rJVieN7JhEpS5IrNPgpTSTAmk9VJT2jOUI4sUKaFnZWwAdWUoT2Qa4/gL668DPVyyfdK/o1XrJRhpjwcwTGcgg9nUIFrqEINGNzBAzzBsxM7j86L8zorzTnznkP4I+f9B+j+kkU=</latexit><latexit sha1_base64="3C7bylhrGkVX0GNSAk86oKVY3Kc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIXdNNqIARvLCOYCSQizk9lkzOzsMnNWCEvewcZCERsLH8H3sBHfxsml0MQfBj7+/xzmnBMkUhj0vG8nt7K6tr6R33S3tnd29wr7B3UTp5rxGotlrJsBNVwKxWsoUPJmojmNAskbwfBqkjfuuTYiVrc4Sngnon0lQsEoWqvexgFH2i0UvZI3FVkGfw7Fyw/3Inn7cqvdwme7F7M04gqZpMa0fC/BTkY1Cib52G2nhieUDWmftywqGnHTyabTjsmJdXokjLV9CsnU/d2R0ciYURTYyojiwCxmE/O/rJVieN7JhEpS5IrNPgpTSTAmk9VJT2jOUI4sUKaFnZWwAdWUoT2Qa4/gL668DPVyyfdK/o1XrJRhpjwcwTGcgg9nUIFrqEINGNzBAzzBsxM7j86L8zorzTnznkP4I+f9B+j+kkU=</latexit>

• Dato che il corpo è in quiete (=la sua velocità è costantemente nulla), per la prima legge della
dinamica la somma (vettoriale) delle forze che agiscono sul corpo è nulla

m~g + ~T + ~Fel = 0 (1)

• Scomponiamo ciascuna di queste forze lungo i due versori orizzontali e verticale ûx e ûz

m~g = −mg ûz (2)

~T = −T cos θ ûx + T sin θ ûz (3)

~Fel = −k∆~l = +k|∆~l | cosϕ ûx + k|∆~l | sinϕ ûz (4)

dove T = |~T | è il modulo della tensione del filo e |∆~l | il modulo dell’allungamento della molla.

• Sostituendo in (1) otteniamo

−mg ûz − T cos θ ûx + T sin θ ûz + k|∆~l | cosϕ ûx + k|∆~l | sinϕ ûz = 0

[raccogliamo tutto ciò che moltiplica ûx e tutto ciò che moltiplica ûz]

(−T cos θ + k|∆~l | cosϕ) ûx + (T sin θ −mg + k|∆~l | sinϕ) ûz = 0

(5)
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Affinché il vettore a sinistra sia nullo è necessario che si annullino entrambe le sue componenti,
e dunque {

−T cos θ + k|∆~l | cosϕ = 0

T sin θ −mg + k|∆~l | sinϕ = 0
(6)

Questo è un sistema di due equazioni per le due incognite T e |∆~l |. Ricordando che θ = π
6 e che

ϕ = π
4 otteniamo 

−T
√

3

2
+
k|∆~l |√

2
= 0

T

2
−mg +

k|∆~l |√
2

= 0

(7)

• Per risolvere il sistema procediamo in questo modo:

1. Sottraiamo la prima equazione dalla seconda. IIa − Ia

T

√
3 + 1

2
−mg = 0 (8)

⇓

T =
2mg√
3 + 1

(9)

Sostituendo i valori

T =
2 · 8 kg · 9.81m

s2√
3 + 1

=

= 57.45
kg m

s2
=

= 57.45 N (10)

2. Dalla prima delle Eq.(7) ricaviamo che

|∆~l | =
T

k

√
3

2
(11)

Sostituendo i valori

T =
57.45 N/

120 N/
m

√
3

2
=

= 0.59 m (12)
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