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Esercizio (tratto dal Problema 4-3 del Focardi)

Un corpo di massa m = 30 kg è tenuto in equilibrio dall’azione contemporanea di una forza oriz-
zontale ~F e dalla tensione ~T esercitata da un filo di lunghezza L = 2 m nella posizione P indicata in
figura, che dista D = 80 cm dalla parete verticale a cui è attaccato l’estremo A del filo. Determinare
i moduli F = |~F | e T = |~T | delle due forze.

P
<latexit sha1_base64="PocES0uYMwBLBh4THjN6llI2FPY=">AAAB6HicbVC7SgNBFL0bXzG+opY2g0GwCrs2phAM2FgmYB6QLDI7uZuMmZ1dZmaFsKS0srFQxNY/8Rfs/AZ/wsmj0MQDFw7nnMt9BIng2rjul5NbWV1b38hvFra2d3b3ivsHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBUMryZ+6x6V5rG8MaME/Yj2JQ85o8ZK9dptseSW3SnIMvHmpHT58f1AAMDmP7u9mKURSsME1brjuYnxM6oMZwLHhW6qMaFsSPvYsVTSCLWfTRcdkxOr9EgYK1vSkKn6uyOjkdajKLDJiJqBXvQm4n9eJzVhxc+4TFKDks0GhakgJiaTq0mPK2RGjCyhTHG7K2EDqigz9jcF+wRv8eRl0jwre27Zq7ul6gXMkIcjOIZT8OAcqnANNWgAA4RHeIYX5855cl6dt1k058x7DuEPnPcfHeGPWg==</latexit><latexit sha1_base64="TiU0ZMkC5SxeoDf3f8654pbatRg=">AAAB6HicbVC7SgNBFL0bXzG+opaCDAbBKuzaaCEYsLFMwDwgWWR2cjcZMzu7zMwKIaS0srFQxNavsPUX7PwG/Qgnj0ITD1w4nHMu9xEkgmvjup9OZmFxaXklu5pbW9/Y3Mpv79R0nCqGVRaLWDUCqlFwiVXDjcBGopBGgcB60LsY+fVbVJrH8sr0E/Qj2pE85IwaK1XK1/mCW3THIPPEm5LC+fvX3f5b5dvmP1rtmKURSsME1brpuYnxB1QZzgQOc61UY0JZj3awaamkEWp/MF50SA6t0iZhrGxJQ8bq744BjbTuR4FNRtR09aw3Ev/zmqkJT/0Bl0lqULLJoDAVxMRkdDVpc4XMiL4llCludyWsSxVlxv4mZ5/gzZ48T2rHRc8tehW3UDqDCbKwBwdwBB6cQAkuoQxVYIBwD4/w5Nw4D86z8zKJZpxpzy78gfP6A7hpkU0=</latexit><latexit sha1_base64="TiU0ZMkC5SxeoDf3f8654pbatRg=">AAAB6HicbVC7SgNBFL0bXzG+opaCDAbBKuzaaCEYsLFMwDwgWWR2cjcZMzu7zMwKIaS0srFQxNavsPUX7PwG/Qgnj0ITD1w4nHMu9xEkgmvjup9OZmFxaXklu5pbW9/Y3Mpv79R0nCqGVRaLWDUCqlFwiVXDjcBGopBGgcB60LsY+fVbVJrH8sr0E/Qj2pE85IwaK1XK1/mCW3THIPPEm5LC+fvX3f5b5dvmP1rtmKURSsME1brpuYnxB1QZzgQOc61UY0JZj3awaamkEWp/MF50SA6t0iZhrGxJQ8bq744BjbTuR4FNRtR09aw3Ev/zmqkJT/0Bl0lqULLJoDAVxMRkdDVpc4XMiL4llCludyWsSxVlxv4mZ5/gzZ48T2rHRc8tehW3UDqDCbKwBwdwBB6cQAkuoQxVYIBwD4/w5Nw4D86z8zKJZpxpzy78gfP6A7hpkU0=</latexit>

~F1
<latexit sha1_base64="1b5x/+1jZklIQpd+1QmnTg7q9Xw=">AAAB8HicbVA9SwNBEJ2LXzF+JVqmWQyCVbiz0cIiIIhlBPMhuSPsbSbJkr29Y3cvEI78ChsLRWz9OXZ2/hQ3H4UmPhh4vDfDzLwwEVwb1/1ychubW9s7+d3C3v7B4VGxdNzUcaoYNlgsYtUOqUbBJTYMNwLbiUIahQJb4ehm5rfGqDSP5YOZJBhEdCB5nzNqrPToj5Flt9Ou1y1W3Ko7B1kn3pJUaiW//A0A9W7x0+/FLI1QGiao1h3PTUyQUWU4Ezgt+KnGhLIRHWDHUkkj1EE2P3hKzqzSI/1Y2ZKGzNXfExmNtJ5Eoe2MqBnqVW8m/ud1UtO/CjIuk9SgZItF/VQQE5PZ96THFTIjJpZQpri9lbAhVZQZm1HBhuCtvrxOmhdVz6169zaNa1ggD2U4hXPw4BJqcAd1aACDCJ7gBV4d5Tw7b877ojXnLGdO4A+cjx/I/5Ha</latexit><latexit sha1_base64="7eE/cVNCTy7rnvw0UVPTmrTr8Us=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAoJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9hYJMM</latexit><latexit sha1_base64="7eE/cVNCTy7rnvw0UVPTmrTr8Us=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAoJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9hYJMM</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>

D
<latexit sha1_base64="QHD/kDBnpchoiNF0WWQlJelMTzA=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwoIVlAuYCyRJmJ2eTMbOzy8ysEJaUVjYWitj6Jr6Cnc/gSzi5FJr4w8DH/5/DnHOCRHBtXPfLWVpeWV1bz23kN7e2d3YLe/t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyuxnnjHpXmsbw1wwT9iPYkDzmjxlrV606h6JbcicgieDMoXn58PxAAqHQKn+1uzNIIpWGCat3y3MT4GVWGM4GjfDvVmFA2oD1sWZQ0Qu1nk0FH5Ng6XRLGyj5pyMT93ZHRSOthFNjKiJq+ns/G5n9ZKzXhuZ9xmaQGJZt+FKaCmJiMtyZdrpAZMbRAmeJ2VsL6VFFm7G3y9gje/MqLUD8teW7Jq7rF8gVMlYNDOIIT8OAMynADFagBA4RHeIYX5855cl6dt2npkjPrOYA/ct5/AAuxj04=</latexit><latexit sha1_base64="YBjD3fEwvzkLsS6OeVV44XChcQ8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBrSwTMBcIFnC7ORsMmb2wsysEJaUVjYWitj6FLa+gp3PoA/h5FJo4g8DH/9/DnPO8WLBlbbtTyuzsLi0vJJdza2tb2xu5bd3aipKJMMqi0QkGx5VKHiIVc21wEYskQaewLrXvxjl9VuUikfhtR7E6Aa0G3KfM6qNVbls5wt20R6LzIMzhcL5+9fd/lvlu9zOf7Q6EUsCDDUTVKmmY8faTanUnAkc5lqJwpiyPu1i02BIA1RuOh50SA6N0yF+JM0LNRm7vztSGig1CDxTGVDdU7PZyPwvaybaP3VTHsaJxpBNPvITQXRERluTDpfItBgYoExyMythPSop0+Y2OXMEZ3bleagdFx276FTsQukMJsrCHhzAEThwAiW4gjJUgQHCPTzCk3VjPVjP1sukNGNNe3bhj6zXH6Y5kUE=</latexit><latexit sha1_base64="YBjD3fEwvzkLsS6OeVV44XChcQ8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBrSwTMBcIFnC7ORsMmb2wsysEJaUVjYWitj6FLa+gp3PoA/h5FJo4g8DH/9/DnPO8WLBlbbtTyuzsLi0vJJdza2tb2xu5bd3aipKJMMqi0QkGx5VKHiIVc21wEYskQaewLrXvxjl9VuUikfhtR7E6Aa0G3KfM6qNVbls5wt20R6LzIMzhcL5+9fd/lvlu9zOf7Q6EUsCDDUTVKmmY8faTanUnAkc5lqJwpiyPu1i02BIA1RuOh50SA6N0yF+JM0LNRm7vztSGig1CDxTGVDdU7PZyPwvaybaP3VTHsaJxpBNPvITQXRERluTDpfItBgYoExyMythPSop0+Y2OXMEZ3bleagdFx276FTsQukMJsrCHhzAEThwAiW4gjJUgQHCPTzCk3VjPVjP1sukNGNNe3bhj6zXH6Y5kUE=</latexit>

L
<latexit sha1_base64="UD2lGGDV2MbH+6bQfZEN06qnKys=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwYGNhkYC5QLKE2cnZZMzs7DIzK4QlpZWNhSK2vomvYOcz+BJOLoUm/jDw8f/nMOecIBFcG9f9cpaWV1bX1nMb+c2t7Z3dwt5+XcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASDq3HeuEeleSxvzTBBP6I9yUPOqLFW9aZTKLoldyKyCN4Mipcf3w8EACqdwme7G7M0QmmYoFq3PDcxfkaV4UzgKN9ONSaUDWgPWxYljVD72WTQETm2TpeEsbJPGjJxf3dkNNJ6GAW2MqKmr+ezsflf1kpNeO5nXCapQcmmH4WpICYm461JlytkRgwtUKa4nZWwPlWUGXubvD2CN7/yItRPS55b8qpusXwBU+XgEI7gBDw4gzJcQwVqwADhEZ7hxblznpxX521auuTMeg7gj5z3HxfRj1Y=</latexit><latexit sha1_base64="nlLIUEibcpT+dPDTOb5V30t4QTI=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBmwsLBIwF0iWMDs5m4yZvTAzK4QlpZWNhSK2PoWtr2DnM+hDOLkUmvjDwMf/n8Occ7xYcKVt+9PKLCwuLa9kV3Nr6xubW/ntnZqKEsmwyiIRyYZHFQoeYlVzLbARS6SBJ7Du9S9Gef0WpeJReK0HMboB7Ybc54xqY1Wu2vmCXbTHIvPgTKFw/v51t/9W+S638x+tTsSSAEPNBFWq6dixdlMqNWcCh7lWojCmrE+72DQY0gCVm44HHZJD43SIH0nzQk3G7u+OlAZKDQLPVAZU99RsNjL/y5qJ9k/dlIdxojFkk4/8RBAdkdHWpMMlMi0GBiiT3MxKWI9KyrS5Tc4cwZldeR5qx0XHLjoVu1A6g4mysAcHcAQOnEAJLqEMVWCAcA+P8GTdWA/Ws/UyKc1Y055d+CPr9QeyWZFJ</latexit><latexit sha1_base64="nlLIUEibcpT+dPDTOb5V30t4QTI=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBmwsLBIwF0iWMDs5m4yZvTAzK4QlpZWNhSK2PoWtr2DnM+hDOLkUmvjDwMf/n8Occ7xYcKVt+9PKLCwuLa9kV3Nr6xubW/ntnZqKEsmwyiIRyYZHFQoeYlVzLbARS6SBJ7Du9S9Gef0WpeJReK0HMboB7Ybc54xqY1Wu2vmCXbTHIvPgTKFw/v51t/9W+S638x+tTsSSAEPNBFWq6dixdlMqNWcCh7lWojCmrE+72DQY0gCVm44HHZJD43SIH0nzQk3G7u+OlAZKDQLPVAZU99RsNjL/y5qJ9k/dlIdxojFkk4/8RBAdkdHWpMMlMi0GBiiT3MxKWI9KyrS5Tc4cwZldeR5qx0XHLjoVu1A6g4mysAcHcAQOnEAJLqEMVWCAcA+P8GTdWA/Ws/UyKc1Y055d+CPr9QeyWZFJ</latexit>

A
<latexit sha1_base64="MC8J6RliEFidh+PogJgw3bDUmi0=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0RG8tEzAWSJcxOziZjZmeXmVkhLHkCGwtFbH0KKx/Czrdxcik08YeBj/8/hznnBIng2rjut7Oyura+sZnbym/v7O7tFw4OGzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYXk/y5gMqzWN5Z0YJ+hHtSx5yRo21alfdQtEtuVORZfDmULz8/LgFq2q38NXpxSyNUBomqNZtz02Mn1FlOBM4zndSjQllQ9rHtkVJI9R+Nh10TE6t0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTlv2MyyQ1KNnsozAVxMRksjXpcYXMiJEFyhS3sxI2oIoyY2+Tt0fwFldehsZ5yXNLXs0tVsowUw6O4QTOwIMLqMANVKEODBAe4RlenHvnyXl13malK8685wj+yHn/AU0ojr4=</latexit><latexit sha1_base64="BECRKNOWOkc8Z8ePv/zKjkkhOB8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYmOZgLlAsoTZydlkzOzsMjMrhCWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiD60neuEepWCRu9TBGLyQ9wQJGiTZW9aqTLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynADFagBBYRHeIYX6856sl6tt1lpxpr3HMIfWe8/VyORAw==</latexit><latexit sha1_base64="BECRKNOWOkc8Z8ePv/zKjkkhOB8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYmOZgLlAsoTZydlkzOzsMjMrhCWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiD60neuEepWCRu9TBGLyQ9wQJGiTZW9aqTLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynADFagBBYRHeIYX6856sl6tt1lpxpr3HMIfWe8/VyORAw==</latexit>
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SOLUZIONE

Dati noti
m = 30 kg
D = 0.8 m
L = 2 m

• Sul corpo di massa m agiscono 3 forze:

1. la forza ~F diretta orizzontalmente;

2. la tensione ~T del filo;

3. la forza peso m~g diretta verso il basso

che sono disegnate in figura.

~F1
<latexit sha1_base64="1b5x/+1jZklIQpd+1QmnTg7q9Xw=">AAAB8HicbVA9SwNBEJ2LXzF+JVqmWQyCVbiz0cIiIIhlBPMhuSPsbSbJkr29Y3cvEI78ChsLRWz9OXZ2/hQ3H4UmPhh4vDfDzLwwEVwb1/1ychubW9s7+d3C3v7B4VGxdNzUcaoYNlgsYtUOqUbBJTYMNwLbiUIahQJb4ehm5rfGqDSP5YOZJBhEdCB5nzNqrPToj5Flt9Ou1y1W3Ko7B1kn3pJUaiW//A0A9W7x0+/FLI1QGiao1h3PTUyQUWU4Ezgt+KnGhLIRHWDHUkkj1EE2P3hKzqzSI/1Y2ZKGzNXfExmNtJ5Eoe2MqBnqVW8m/ud1UtO/CjIuk9SgZItF/VQQE5PZ96THFTIjJpZQpri9lbAhVZQZm1HBhuCtvrxOmhdVz6169zaNa1ggD2U4hXPw4BJqcAd1aACDCJ7gBV4d5Tw7b877ojXnLGdO4A+cjx/I/5Ha</latexit><latexit sha1_base64="7eE/cVNCTy7rnvw0UVPTmrTr8Us=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAoJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9hYJMM</latexit><latexit sha1_base64="7eE/cVNCTy7rnvw0UVPTmrTr8Us=">AAAB8HicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7Gy0sAoJYJmASJXeEvc1esmR379jdC4Qjv8LGQhFbf4yFnf4aNx+FJj4YeLw3w8y8MOFMG9f9cnJr6xubW/ntws7u3v5BsXTY0nGqCG2SmMfqPsSaciZp0zDD6X2iKBYhp+1weD312yOqNIvlnRknNBC4L1nECDZWevBHlGQ3k67XLVbcqjsDWiXeglRqJb/83Tj+qHeLn34vJqmg0hCOte54bmKCDCvDCKeTgp9qmmAyxH3asVRiQXWQzQ6eoFOr9FAUK1vSoJn6eyLDQuuxCG2nwGagl72p+J/XSU10GWRMJqmhkswXRSlHJkbT71GPKUoMH1uCiWL2VkQGWGFibEYFG4K3/PIqaZ1XPbfqNWwaVzBHHspwAmfgwQXU4Bbq0AQCAh7hGV4c5Tw5r87bvDXnLGaO4A+c9x9hYJMM</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>

D
<latexit sha1_base64="QHD/kDBnpchoiNF0WWQlJelMTzA=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwoIVlAuYCyRJmJ2eTMbOzy8ysEJaUVjYWitj6Jr6Cnc/gSzi5FJr4w8DH/5/DnHOCRHBtXPfLWVpeWV1bz23kN7e2d3YLe/t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyuxnnjHpXmsbw1wwT9iPYkDzmjxlrV606h6JbcicgieDMoXn58PxAAqHQKn+1uzNIIpWGCat3y3MT4GVWGM4GjfDvVmFA2oD1sWZQ0Qu1nk0FH5Ng6XRLGyj5pyMT93ZHRSOthFNjKiJq+ns/G5n9ZKzXhuZ9xmaQGJZt+FKaCmJiMtyZdrpAZMbRAmeJ2VsL6VFFm7G3y9gje/MqLUD8teW7Jq7rF8gVMlYNDOIIT8OAMynADFagBA4RHeIYX5855cl6dt2npkjPrOYA/ct5/AAuxj04=</latexit><latexit sha1_base64="YBjD3fEwvzkLsS6OeVV44XChcQ8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBrSwTMBcIFnC7ORsMmb2wsysEJaUVjYWitj6FLa+gp3PoA/h5FJo4g8DH/9/DnPO8WLBlbbtTyuzsLi0vJJdza2tb2xu5bd3aipKJMMqi0QkGx5VKHiIVc21wEYskQaewLrXvxjl9VuUikfhtR7E6Aa0G3KfM6qNVbls5wt20R6LzIMzhcL5+9fd/lvlu9zOf7Q6EUsCDDUTVKmmY8faTanUnAkc5lqJwpiyPu1i02BIA1RuOh50SA6N0yF+JM0LNRm7vztSGig1CDxTGVDdU7PZyPwvaybaP3VTHsaJxpBNPvITQXRERluTDpfItBgYoExyMythPSop0+Y2OXMEZ3bleagdFx276FTsQukMJsrCHhzAEThwAiW4gjJUgQHCPTzCk3VjPVjP1sukNGNNe3bhj6zXH6Y5kUE=</latexit><latexit sha1_base64="YBjD3fEwvzkLsS6OeVV44XChcQ8=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBrSwTMBcIFnC7ORsMmb2wsysEJaUVjYWitj6FLa+gp3PoA/h5FJo4g8DH/9/DnPO8WLBlbbtTyuzsLi0vJJdza2tb2xu5bd3aipKJMMqi0QkGx5VKHiIVc21wEYskQaewLrXvxjl9VuUikfhtR7E6Aa0G3KfM6qNVbls5wt20R6LzIMzhcL5+9fd/lvlu9zOf7Q6EUsCDDUTVKmmY8faTanUnAkc5lqJwpiyPu1i02BIA1RuOh50SA6N0yF+JM0LNRm7vztSGig1CDxTGVDdU7PZyPwvaybaP3VTHsaJxpBNPvITQXRERluTDpfItBgYoExyMythPSop0+Y2OXMEZ3bleagdFx276FTsQukMJsrCHhzAEThwAiW4gjJUgQHCPTzCk3VjPVjP1sukNGNNe3bhj6zXH6Y5kUE=</latexit>

L
<latexit sha1_base64="UD2lGGDV2MbH+6bQfZEN06qnKys=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi10UIwYGNhkYC5QLKE2cnZZMzs7DIzK4QlpZWNhSK2vomvYOcz+BJOLoUm/jDw8f/nMOecIBFcG9f9cpaWV1bX1nMb+c2t7Z3dwt5+XcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASDq3HeuEeleSxvzTBBP6I9yUPOqLFW9aZTKLoldyKyCN4Mipcf3w8EACqdwme7G7M0QmmYoFq3PDcxfkaV4UzgKN9ONSaUDWgPWxYljVD72WTQETm2TpeEsbJPGjJxf3dkNNJ6GAW2MqKmr+ezsflf1kpNeO5nXCapQcmmH4WpICYm461JlytkRgwtUKa4nZWwPlWUGXubvD2CN7/yItRPS55b8qpusXwBU+XgEI7gBDw4gzJcQwVqwADhEZ7hxblznpxX521auuTMeg7gj5z3HxfRj1Y=</latexit><latexit sha1_base64="nlLIUEibcpT+dPDTOb5V30t4QTI=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBmwsLBIwF0iWMDs5m4yZvTAzK4QlpZWNhSK2PoWtr2DnM+hDOLkUmvjDwMf/n8Occ7xYcKVt+9PKLCwuLa9kV3Nr6xubW/ntnZqKEsmwyiIRyYZHFQoeYlVzLbARS6SBJ7Du9S9Gef0WpeJReK0HMboB7Ybc54xqY1Wu2vmCXbTHIvPgTKFw/v51t/9W+S638x+tTsSSAEPNBFWq6dixdlMqNWcCh7lWojCmrE+72DQY0gCVm44HHZJD43SIH0nzQk3G7u+OlAZKDQLPVAZU99RsNjL/y5qJ9k/dlIdxojFkk4/8RBAdkdHWpMMlMi0GBiiT3MxKWI9KyrS5Tc4cwZldeR5qx0XHLjoVu1A6g4mysAcHcAQOnEAJLqEMVWCAcA+P8GTdWA/Ws/UyKc1Y055d+CPr9QeyWZFJ</latexit><latexit sha1_base64="nlLIUEibcpT+dPDTOb5V30t4QTI=">AAAB6HicbZC7SgNBFIbPxluMt6ilIINBsAq7NloIBmwsLBIwF0iWMDs5m4yZvTAzK4QlpZWNhSK2PoWtr2DnM+hDOLkUmvjDwMf/n8Occ7xYcKVt+9PKLCwuLa9kV3Nr6xubW/ntnZqKEsmwyiIRyYZHFQoeYlVzLbARS6SBJ7Du9S9Gef0WpeJReK0HMboB7Ybc54xqY1Wu2vmCXbTHIvPgTKFw/v51t/9W+S638x+tTsSSAEPNBFWq6dixdlMqNWcCh7lWojCmrE+72DQY0gCVm44HHZJD43SIH0nzQk3G7u+OlAZKDQLPVAZU99RsNjL/y5qJ9k/dlIdxojFkk4/8RBAdkdHWpMMlMi0GBiiT3MxKWI9KyrS5Tc4cwZldeR5qx0XHLjoVu1A6g4mysAcHcAQOnEAJLqEMVWCAcA+P8GTdWA/Ws/UyKc1Y055d+CPr9QeyWZFJ</latexit>

m~g
<latexit sha1_base64="tMOt7ft91ZVRQJFGFJaFy4+xCZI=">AAAB73icbVA9SwNBEJ3zM8avqGBjsxgEq3Bno4VFwMYygvmA5Ih7m0myZHfv3N2LhCN/wsZCEVv/jp3/xs1HoYkPBh7vzTAzL0oEN9b3v72V1bX1jc3cVn57Z3dvv3BwWDNxqhlWWSxi3YioQcEVVi23AhuJRiojgfVocDPx60PUhsfq3o4SDCXtKd7ljFonNWRriCzrjduFol/ypyDLJJiTYvm49vQAAJV24avViVkqUVkmqDHNwE9smFFtORM4zrdSgwllA9rDpqOKSjRhNr13TM6c0iHdWLtSlkzV3xMZlcaMZOQ6JbV9s+hNxP+8Zmq7V2HGVZJaVGy2qJsKYmMyeZ50uEZmxcgRyjR3txLWp5oy6yLKuxCCxZeXSe2iFPil4M6lcQ0z5OAETuEcAriEMtxCBarAQMAzvMKb9+i9eO/ex6x1xZvPHMEfeJ8/bLmRqQ==</latexit><latexit sha1_base64="3meE4KQaH88LO2Mr8n9lCCnb7jo=">AAAB73icbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwTzgGQJs5NOMmRmd52ZjSxLfsKLB0W9+jve/AD/w8njoIkFDUVVN91dQSy4Nq775eRWVtfWN/Kbha3tnd294v5BXUeJYlhjkYhUM6AaBQ+xZrgR2IwVUhkIbATD64nfGKHSPArvTBqjL2k/5D3OqLFSU7ZHyLL+uFMsuWV3CrJMvDkpVY7qD3H6/VbtFD/b3YglEkPDBNW65bmx8TOqDGcCx4V2ojGmbEj72LI0pBK1n03vHZNTq3RJL1K2QkOm6u+JjEqtUxnYTknNQC96E/E/r5WY3qWf8TBODIZstqiXCGIiMnmedLlCZkRqCWWK21sJG1BFmbERFWwI3uLLy6R+Xvbcsndr07iCGfJwDCdwBh5cQAVuoAo1YCDgEZ7hxbl3npxX533WmnPmM4fwB87HDyo+k7Y=</latexit><latexit sha1_base64="3meE4KQaH88LO2Mr8n9lCCnb7jo=">AAAB73icbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvTgIeDFYwTzgGQJs5NOMmRmd52ZjSxLfsKLB0W9+jve/AD/w8njoIkFDUVVN91dQSy4Nq775eRWVtfWN/Kbha3tnd294v5BXUeJYlhjkYhUM6AaBQ+xZrgR2IwVUhkIbATD64nfGKHSPArvTBqjL2k/5D3OqLFSU7ZHyLL+uFMsuWV3CrJMvDkpVY7qD3H6/VbtFD/b3YglEkPDBNW65bmx8TOqDGcCx4V2ojGmbEj72LI0pBK1n03vHZNTq3RJL1K2QkOm6u+JjEqtUxnYTknNQC96E/E/r5WY3qWf8TBODIZstqiXCGIiMnmedLlCZkRqCWWK21sJG1BFmbERFWwI3uLLy6R+Xvbcsndr07iCGfJwDCdwBh5cQAVuoAo1YCDgEZ7hxbl3npxX533WmnPmM4fwB87HDyo+k7Y=</latexit>

✓
<latexit sha1_base64="xXijoUK+CWW346dJB1jET1drZ7c=">AAAB7XicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0BG8so5gJJCLOT2WTM7Mwyc1YIS97BxkIRW1/Byoew822cXApN/GHg4//PYc45YSKFRd//9lZW19Y3NnNb+e2d3b39wsFh3erUMF5jWmrTDKnlUiheQ4GSNxPDaRxK3giHV5O88cCNFVrd4SjhnZj2lYgEo+isehsHHGm3UPRL/lRkGYI5FC8/P27BqdotfLV7mqUxV8gktbYV+Al2MmpQMMnH+XZqeULZkPZ5y6GiMbedbDrtmJw6p0cibdxTSKbu746MxtaO4tBVxhQHdjGbmP9lrRSjcicTKkmRKzb7KEolQU0mq5OeMJyhHDmgzAg3K2EDaihDd6C8O0KwuPIy1M9LgV8KbvxipQwz5eAYTuAMAriAClxDFWrA4B4e4RlePO09ea/e26x0xZv3HMEfee8/XkKRIQ==</latexit><latexit sha1_base64="bpGFQb/8Tf3SO0fU3noZG/EfqzU=">AAAB7XicbZC7SgNBFIZnvcZ4i1oKMhgEq7BrYzoDNpYJmAskIcxOziZjZmeXmbNCWFLa21goYusrpPIh7HwGX8LJpdDEHwY+/v8c5pzjx1IYdN0vZ2V1bX1jM7OV3d7Z3dvPHRzWTJRoDlUeyUg3fGZACgVVFCihEWtgoS+h7g+uJ3n9HrQRkbrFYQztkPWUCARnaK1aC/uArJPLuwV3KroM3hzyVx/jyvfDybjcyX22uhFPQlDIJTOm6bkxtlOmUXAJo2wrMRAzPmA9aFpULATTTqfTjuiZdbo0iLR9CunU/d2RstCYYejbypBh3yxmE/O/rJlgUGynQsUJguKzj4JEUozoZHXaFRo4yqEFxrWws1LeZ5pxtAfK2iN4iysvQ+2i4LkFr+LmS0UyU4Yck1NyTjxySUrkhpRJlXByRx7JM3lxIufJeXXeZqUrzrzniPyR8/4DaD2TZg==</latexit><latexit sha1_base64="bpGFQb/8Tf3SO0fU3noZG/EfqzU=">AAAB7XicbZC7SgNBFIZnvcZ4i1oKMhgEq7BrYzoDNpYJmAskIcxOziZjZmeXmbNCWFLa21goYusrpPIh7HwGX8LJpdDEHwY+/v8c5pzjx1IYdN0vZ2V1bX1jM7OV3d7Z3dvPHRzWTJRoDlUeyUg3fGZACgVVFCihEWtgoS+h7g+uJ3n9HrQRkbrFYQztkPWUCARnaK1aC/uArJPLuwV3KroM3hzyVx/jyvfDybjcyX22uhFPQlDIJTOm6bkxtlOmUXAJo2wrMRAzPmA9aFpULATTTqfTjuiZdbo0iLR9CunU/d2RstCYYejbypBh3yxmE/O/rJlgUGynQsUJguKzj4JEUozoZHXaFRo4yqEFxrWws1LeZ5pxtAfK2iN4iysvQ+2i4LkFr+LmS0UyU4Yck1NyTjxySUrkhpRJlXByRx7JM3lxIufJeXXeZqUrzrzniPyR8/4DaD2TZg==</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>

ûy
<latexit sha1_base64="+KBCA+XU7c3baQVYILc5UO4fUgc=">AAAB8HicdVDLSgNBEOyNrxhfUY+5LAbBU9j1Yo5BLx4jmIckS5idzCZDZmaXmV5hWfIVXjwo4tXP8eZv+AVOEoX4Kmgoqrrp7goTwQ163ptTWFldW98obpa2tnd298r7B20Tp5qyFo1FrLshMUxwxVrIUbBuohmRoWCdcHIx8zu3TBseq2vMEhZIMlI84pSglW76Y4J5Oh1kg3LVr3lzuN4v8mVVG5X3c7BoDsqv/WFMU8kUUkGM6flegkFONHIq2LTUTw1LCJ2QEetZqohkJsjnB0/dY6sM3SjWthS6c3V5IifSmEyGtlMSHJuf3kz8y+ulGNWDnKskRaboYlGUChdjd/a9O+SaURSZJYRqbm916ZhoQtFmVFoO4X/SPq35Xs2/smnUYYEiVOAITsCHM2jAJTShBRQk3MEDPDrauXeenOdFa8H5nDmEb3BePgBcc5I0</latexit><latexit sha1_base64="tGuTO0Ocex1K/1780o6hnA2ezBo=">AAAB8HicdVC7SgNBFL0bH4mJj6hlmsEgWIVdG1MGbSwjmIckS5idzCZDZmaXmVlhWfIHdjYWitj6OXb+hrWFk0Qhvg5cOJxzL/feE8ScaeO6r05uZXVtPV/YKJY2t7Z3yrt7bR0litAWiXikugHWlDNJW4YZTruxolgEnHaCydnM71xTpVkkL00aU1/gkWQhI9hY6ao/xiZLpoN0UK56NXcO5P4iX1a1UXk7zZdu3puD8kt/GJFEUGkIx1r3PDc2foaVYYTTabGfaBpjMsEj2rNUYkG1n80PnqJDqwxRGClb0qC5ujyRYaF1KgLbKbAZ65/eTPzL6yUmrPsZk3FiqCSLRWHCkYnQ7Hs0ZIoSw1NLMFHM3orIGCtMjM2ouBzC/6R9XPPcmndh06jDAgWowAEcgQcn0IBzaEILCAi4hXt4cJRz5zw6T4vWnPM5sw/f4Dx/AH9qk84=</latexit><latexit sha1_base64="tGuTO0Ocex1K/1780o6hnA2ezBo=">AAAB8HicdVC7SgNBFL0bH4mJj6hlmsEgWIVdG1MGbSwjmIckS5idzCZDZmaXmVlhWfIHdjYWitj6OXb+hrWFk0Qhvg5cOJxzL/feE8ScaeO6r05uZXVtPV/YKJY2t7Z3yrt7bR0litAWiXikugHWlDNJW4YZTruxolgEnHaCydnM71xTpVkkL00aU1/gkWQhI9hY6ao/xiZLpoN0UK56NXcO5P4iX1a1UXk7zZdu3puD8kt/GJFEUGkIx1r3PDc2foaVYYTTabGfaBpjMsEj2rNUYkG1n80PnqJDqwxRGClb0qC5ujyRYaF1KgLbKbAZ65/eTPzL6yUmrPsZk3FiqCSLRWHCkYnQ7Hs0ZIoSw1NLMFHM3orIGCtMjM2ouBzC/6R9XPPcmndh06jDAgWowAEcgQcn0IBzaEILCAi4hXt4cJRz5zw6T4vWnPM5sw/f4Dx/AH9qk84=</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

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

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

~F = F ûx (2)

~T = −T cos θ ûx + T sin θûy (3)

m~g = −mg ûy (4)

dove F = |~F |, T = |~T | e θ indica l’angolo che il filo forma con l’asse orizzontale.
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• Sostituendo in (1) otteniamo

F ûx − T cos θ ûx + T sin θûy + −mg ûy = 0

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

(F − T cos θ) ûx + (T sin θ −mg) ûy = 0

(5)

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

F = T cos θ
mg = T sin θ

(6)

ossia 
F

T
= cos θ

mg

T
= sin θ

(7)

• D’altra parte:

1. osserviamo che

cos θ =
D

L
(8)

e dunque dalla prima equazione (7) ricaviamo che

F

T
=
D

L
(9)

2. osserviamo anche che dalla (7)

cos2 θ + sin2 θ = 1

⇓
F 2

T 2
+

(mg)2

T 2
= 1

[uso la (8)] ⇓
D2

L2
+

(mg)2

T 2
= 1

⇓
(mg)2

T 2
= 1− D2

L2

⇓
T =

mg√
1− D2

L2

(10)

Sostituendo i valori otteniamo

T =
30 kg · 9.81m

s2√
1− (0.8m/)2

(2m/)2

=

=
294.3√

0.84
kg

m

s2︸ ︷︷ ︸
N

=

= 321.1 N (11)
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3. Dalla (9) otteniamo allora che

F = T
D

L
(12)

e sostituendo i valori otteniamo

F = 321.1 N
(0.8 m/)2

(2 m/)
=

= 128.4 N (13)
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