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Esercizio

Una lastra omogenea di massa M nota, a forma di triangolo rettangolo di cateti a e b, è posta
su un piano orizzontale come mostrato in figura.

Calcolare la posizione del centro di massa della lastra.

a
<latexit sha1_base64="K7wLTrgAVuzxuQRe65fM6ip1rMU=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqtNeseSW3ZnIKngLKF19ftyCVa1X/Or2Y5ZGKA0TVOuO5ybGz6gynAmcFLqpxoSyER1gx6KkEWo/mw06IWfW6ZMwVvZJQ2bu746MRlqPo8BWRtQM9XI2Nf/LOqkJK37GZZIalGz+UZgKYmIy3Zr0uUJmxNgCZYrbWQkbUkWZsbcp2CN4yyuvQvOi7Lllr+6WqhWYKw8ncArn4MElVOEGatAABgiP8Awvzr3z5Lw6b/PSnLPoOYY/ct5/AH2ojt4=</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit>

b
<latexit sha1_base64="yoKQNZ3SNvW8zJOBaCHaGYJMVGo=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqge9YsktuzORVfAWULr6/LgFq1qv+NXtxyyNUBomqNYdz02Mn1FlOBM4KXRTjQllIzrAjkVJI9R+Nht0Qs6s0ydhrOyThszc3x0ZjbQeR4GtjKgZ6uVsav6XdVITVvyMyyQ1KNn8ozAVxMRkujXpc4XMiLEFyhS3sxI2pIoyY29TsEfwlldeheZF2XPLXt0tVSswVx5O4BTOwYNLqMIN1KABDBAe4RlenHvnyXl13ualOWfRcwx/5Lz/AH8sjt8=</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit>

x
<latexit sha1_base64="rtjnMSy/ydhxizQBA3Lg+rX4F+o=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0BG8tEzAWSJcxOziZjZmeXmVkxLHkCGwtFbH0KKx/Czrdxcik08YeBj/8/hznnBIng2rjut7Oyura+sZnbym/v7O7tFw4OGzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYXk3y5j0qzWN5a0YJ+hHtSx5yRo21ag/dQtEtuVORZfDmULz8/LgBq2q38NXpxSyNUBomqNZtz02Mn1FlOBM4zndSjQllQ9rHtkVJI9R+Nh10TE6t0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTlv2MyyQ1KNnsozAVxMRksjXpcYXMiJEFyhS3sxI2oIoyY2+Tt0fwFldehsZ5yXNLXs0tVsowUw6O4QTOwIMLqMA1VKEODBAe4RlenDvnyXl13malK8685wj+yHn/AaCEjvU=</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit>

y
<latexit sha1_base64="J95Tk6DmI/imkle9otJXfh2W2aE=">AAAB6HicbVA9SwNBEJ2LXzF+RVPaLIaAVbizMWXAxjIB8wFJCHubuWTN3t6xuyccRzo7GwtFbP1Jdnb+FDcfhSY+GHi8N8PMPD8WXBvX/XJyW9s7u3v5/cLB4dHxSfH0rK2jRDFssUhEqutTjYJLbBluBHZjhTT0BXb86c3c7zyg0jySdyaNcRDSseQBZ9RYqZkOi2W36i5ANom3IuV6qfL4DQCNYfGzP4pYEqI0TFCte54bm0FGleFM4KzQTzTGlE3pGHuWShqiHmSLQ2ekYpURCSJlSxqyUH9PZDTUOg192xlSM9Hr3lz8z+slJqgNMi7jxKBky0VBIoiJyPxrMuIKmRGpJZQpbm8lbEIVZcZmU7AheOsvb5L2VdVzq17TplGDJfJwDhdwCR5cQx1uoQEtYIDwBC/w6tw7z86b875szTmrmRL8gfPxA2VPjss=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit>

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

Dati noti
M = 1.2 kg
a = 30 cm
b = 40 cm

• Dato che la lastra è omogenea, la densità superficiale σ di massa è uniforme e vale

σ =
M

Area
=
M
a b
2

=
2M

ab
(1)

• Per calcolare la coordinata x del centro di massa dividiamo il triangolo in tanti strisce verticali
sottili di base infinitesima dx. Ogni striscia verticale ha un’altezza l che dipende dalla posizione
orizzontale x del centro della striscia. La relazione l(x) è facilmente determinata dall’equazione
della retta su cui giace l’ipotenusa del triangolo

y = b− b

a
x → l(x) = b− b

a
x (2)

Pertanto l’area di una striscia centrata attorno alla posizione x vale

dS(x) = l(x) dx =

(
b− b

a
x

)
dx (3)

a
<latexit sha1_base64="K7wLTrgAVuzxuQRe65fM6ip1rMU=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqtNeseSW3ZnIKngLKF19ftyCVa1X/Or2Y5ZGKA0TVOuO5ybGz6gynAmcFLqpxoSyER1gx6KkEWo/mw06IWfW6ZMwVvZJQ2bu746MRlqPo8BWRtQM9XI2Nf/LOqkJK37GZZIalGz+UZgKYmIy3Zr0uUJmxNgCZYrbWQkbUkWZsbcp2CN4yyuvQvOi7Lllr+6WqhWYKw8ncArn4MElVOEGatAABgiP8Awvzr3z5Lw6b/PSnLPoOYY/ct5/AH2ojt4=</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit>

b
<latexit sha1_base64="yoKQNZ3SNvW8zJOBaCHaGYJMVGo=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqge9YsktuzORVfAWULr6/LgFq1qv+NXtxyyNUBomqNYdz02Mn1FlOBM4KXRTjQllIzrAjkVJI9R+Nht0Qs6s0ydhrOyThszc3x0ZjbQeR4GtjKgZ6uVsav6XdVITVvyMyyQ1KNn8ozAVxMRkujXpc4XMiLEFyhS3sxI2pIoyY29TsEfwlldeheZF2XPLXt0tVSswVx5O4BTOwYNLqMIN1KABDBAe4RlenHvnyXl13ualOWfRcwx/5Lz/AH8sjt8=</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit>

x
<latexit sha1_base64="rtjnMSy/ydhxizQBA3Lg+rX4F+o=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0BG8tEzAWSJcxOziZjZmeXmVkxLHkCGwtFbH0KKx/Czrdxcik08YeBj/8/hznnBIng2rjut7Oyura+sZnbym/v7O7tFw4OGzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYXk3y5j0qzWN5a0YJ+hHtSx5yRo21ag/dQtEtuVORZfDmULz8/LgBq2q38NXpxSyNUBomqNZtz02Mn1FlOBM4zndSjQllQ9rHtkVJI9R+Nh10TE6t0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTlv2MyyQ1KNnsozAVxMRksjXpcYXMiJEFyhS3sxI2oIoyY2+Tt0fwFldehsZ5yXNLXs0tVsowUw6O4QTOwIMLqMA1VKEODBAe4RlenDvnyXl13malK8685wj+yHn/AaCEjvU=</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit>

y
<latexit sha1_base64="J95Tk6DmI/imkle9otJXfh2W2aE=">AAAB6HicbVA9SwNBEJ2LXzF+RVPaLIaAVbizMWXAxjIB8wFJCHubuWTN3t6xuyccRzo7GwtFbP1Jdnb+FDcfhSY+GHi8N8PMPD8WXBvX/XJyW9s7u3v5/cLB4dHxSfH0rK2jRDFssUhEqutTjYJLbBluBHZjhTT0BXb86c3c7zyg0jySdyaNcRDSseQBZ9RYqZkOi2W36i5ANom3IuV6qfL4DQCNYfGzP4pYEqI0TFCte54bm0FGleFM4KzQTzTGlE3pGHuWShqiHmSLQ2ekYpURCSJlSxqyUH9PZDTUOg192xlSM9Hr3lz8z+slJqgNMi7jxKBky0VBIoiJyPxrMuIKmRGpJZQpbm8lbEIVZcZmU7AheOsvb5L2VdVzq17TplGDJfJwDhdwCR5cQx1uoQEtYIDwBC/w6tw7z86b875szTmrmRL8gfPxA2VPjss=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit>

dx
<latexit sha1_base64="QFzyMM3Kpm9sl7/6xTsx+COv1q0=">AAAB6XicbZDLSgMxFIbP1Fsdb1WXboJFcFUy3ehGLLhxWcVeoB1KJpNpQzOZIcmIZSj4AG5cKOLWh/A93Pk2ppeFtv4Q+Pj/c8g5J0gF1wbjb6ewsrq2vlHcdLe2d3b3SvsHTZ1kirIGTUSi2gHRTHDJGoYbwdqpYiQOBGsFw6tJ3rpnSvNE3plRyvyY9CWPOCXGWrfhQ69UxhU8FVoGbw7ly0/34hEA6r3SVzdMaBYzaaggWnc8nBo/J8pwKtjY7WaapYQOSZ91LEoSM+3n00nH6MQ6IYoSZZ80aOr+7shJrPUoDmxlTMxAL2YT87+sk5no3M+5TDPDJJ19FGUCmQRN1kYhV4waMbJAqOJ2VkQHRBFq7HFcewRvceVlaFYrHq54N7hcq8JMRTiCYzgFD86gBtdQhwZQiOAJXuDVGTrPzpvzPistOPOeQ/gj5+MH9piPEw==</latexit><latexit sha1_base64="jvBcZ8drnW/Rcl5flpF1ZPzD6fg=">AAAB6XicbZDLSgMxFIbPeK3jrerSTbAIrkqmG92IBTcuq9gLtEPJZDJtaCYzJBmxDH0DNy4UcduH8D3ciG9jello6w+Bj/8/h5xzglRwbTD+dlZW19Y3Ngtb7vbO7t5+8eCwoZNMUVaniUhUKyCaCS5Z3XAjWCtVjMSBYM1gcD3Jmw9MaZ7IezNMmR+TnuQRp8RY6y587BZLuIynQsvgzaF09eFepuMvt9YtfnbChGYxk4YKonXbw6nxc6IMp4KN3E6mWUrogPRY26IkMdN+Pp10hE6tE6IoUfZJg6bu746cxFoP48BWxsT09WI2Mf/L2pmJLvycyzQzTNLZR1EmkEnQZG0UcsWoEUMLhCpuZ0W0TxShxh7HtUfwFldehkal7OGyd4tL1QrMVIBjOIEz8OAcqnADNagDhQie4AVenYHz7Lw577PSFWfecwR/5Ix/AOgnkIc=</latexit><latexit sha1_base64="jvBcZ8drnW/Rcl5flpF1ZPzD6fg=">AAAB6XicbZDLSgMxFIbPeK3jrerSTbAIrkqmG92IBTcuq9gLtEPJZDJtaCYzJBmxDH0DNy4UcduH8D3ciG9jello6w+Bj/8/h5xzglRwbTD+dlZW19Y3Ngtb7vbO7t5+8eCwoZNMUVaniUhUKyCaCS5Z3XAjWCtVjMSBYM1gcD3Jmw9MaZ7IezNMmR+TnuQRp8RY6y587BZLuIynQsvgzaF09eFepuMvt9YtfnbChGYxk4YKonXbw6nxc6IMp4KN3E6mWUrogPRY26IkMdN+Pp10hE6tE6IoUfZJg6bu746cxFoP48BWxsT09WI2Mf/L2pmJLvycyzQzTNLZR1EmkEnQZG0UcsWoEUMLhCpuZ0W0TxShxh7HtUfwFldehkal7OGyd4tL1QrMVIBjOIEz8OAcqnADNagDhQie4AVenYHz7Lw577PSFWfecwR/5Ix/AOgnkIc=</latexit>

l(x)
<latexit sha1_base64="hqCigm0ahQEYQq+1rQsaeZ7rn9M=">AAAB63icbVDLSgNBEOz1GeMrxqOXwSAkl7Cbix4DXjxGMA9IljA7mU2GzGOZmRXDkl/w4kERr/6QN//G2SQHTSxoKKq66e6KEs6M9f1vb2t7Z3dvv3BQPDw6PjktnZU7RqWa0DZRXOlehA3lTNK2ZZbTXqIpFhGn3Wh6m/vdR6oNU/LBzhIaCjyWLGYE21zi1afasFTx6/4CaJMEK1Jplgc1cGgNS1+DkSKpoNISjo3pB35iwwxrywin8+IgNTTBZIrHtO+oxIKaMFvcOkdXThmhWGlX0qKF+nsiw8KYmYhcp8B2Yta9XPzP66c2vgkzJpPUUkmWi+KUI6tQ/jgaMU2J5TNHMNHM3YrIBGtMrIun6EII1l/eJJ1GPfDrwb1LowFLFOACLqEKAVxDE+6gBW0gMIFneIU3T3gv3rv3sWzd8lYz5/AH3ucPkoeOmg==</latexit><latexit sha1_base64="SHXJ43JYzs6WykVOCBoHeP/Fm0A=">AAAB63icbVC7SgNBFL3rM8ZXjKXNYBBiE3bTaBmwsYxgHpBdwuxkNhkyM7vMzIphyS9oYaGIrT/iJ9j5IfbOJik08cCFwzn3cu89YcKZNq775aytb2xubRd2irt7+weHpaNyW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wfJX7nTuqNIvlrZkkNBB4KFnECDa5xKv35/1Sxa25M6BV4i1IpVH2q98fj36zX/r0BzFJBZWGcKx1z3MTE2RYGUY4nRb9VNMEkzEe0p6lEguqg2x26xSdWWWAoljZkgbN1N8TGRZaT0RoOwU2I73s5eJ/Xi810WWQMZmkhkoyXxSlHJkY5Y+jAVOUGD6xBBPF7K2IjLDCxNh4ijYEb/nlVdKu1zy35t3YNOowRwFO4BSq4MEFNOAamtACAiN4gGd4cYTz5Lw6b/PWNWcxcwx/4Lz/ABgmkTs=</latexit><latexit sha1_base64="SHXJ43JYzs6WykVOCBoHeP/Fm0A=">AAAB63icbVC7SgNBFL3rM8ZXjKXNYBBiE3bTaBmwsYxgHpBdwuxkNhkyM7vMzIphyS9oYaGIrT/iJ9j5IfbOJik08cCFwzn3cu89YcKZNq775aytb2xubRd2irt7+weHpaNyW8epIrRFYh6rbog15UzSlmGG026iKBYhp51wfJX7nTuqNIvlrZkkNBB4KFnECDa5xKv35/1Sxa25M6BV4i1IpVH2q98fj36zX/r0BzFJBZWGcKx1z3MTE2RYGUY4nRb9VNMEkzEe0p6lEguqg2x26xSdWWWAoljZkgbN1N8TGRZaT0RoOwU2I73s5eJ/Xi810WWQMZmkhkoyXxSlHJkY5Y+jAVOUGD6xBBPF7K2IjLDCxNh4ijYEb/nlVdKu1zy35t3YNOowRwFO4BSq4MEFNOAamtACAiN4gGd4cYTz5Lw6b/PWNWcxcwx/4Lz/ABgmkTs=</latexit>

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
Dipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino - Esercitazioni di Fisica I
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• La coordinata x del centro di massa vale

xCM =
1

M

∫
triang

x dm =

=
1

M

∫
triang

xσ dS =

[uso l’Eq.(8)]

=
σ

M

∫ a

0
x

(
b− b

a
x

)
dx =

=
σ

M

(
b

∫ a

0
x dx− b

a

∫ a

0
x2 dx

)
=

=
σ

M

(
b a2

2
− b

a

a3

3

)
=

=
σ ab

M

(a
2
− a

3

)
=

=
σ ab

M

a

6
(4)

Dall’Eq.(1) abbiamo
σ ab = 2M (5)

Pertanto

xCM =
a

3
(6)

• In modo analogo per calcolare la coordinata y del centro di massa divido il triangolo in tane
strisce orizzontali di altezza dy e di base l(y) data da

y = b− b

a
x → x = a− a

b
y → l(y) = a− a

b
y (7)

Pertanto l’area di una striscia centrata attorno alla posizione y vale

dS(y) = l(y) dy =
(
a− a

b
y
)
dy (8)

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
Dipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino - Esercitazioni di Fisica I
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yCM =
1

M

∫
triang

y dm =

=
1

M

∫
triang

y σ dS =

[uso l’Eq.(8)]

=
1

M

∫
triang

y σ l(y) dx =

=
σ

M

∫ b

0
y
(
a− a

b
y
)
dy =

=
σ

M

(
a

∫ b

0
ydy − a

b

∫ b

0
y2 dy

)
=

=
σ

M

(
a b2

2
− a

b

b3

3

)
=

=
σ ba

M

(
b

2
− b

3

)
=

=
σ ba

M

b

6
(9)

a
<latexit sha1_base64="K7wLTrgAVuzxuQRe65fM6ip1rMU=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqtNeseSW3ZnIKngLKF19ftyCVa1X/Or2Y5ZGKA0TVOuO5ybGz6gynAmcFLqpxoSyER1gx6KkEWo/mw06IWfW6ZMwVvZJQ2bu746MRlqPo8BWRtQM9XI2Nf/LOqkJK37GZZIalGz+UZgKYmIy3Zr0uUJmxNgCZYrbWQkbUkWZsbcp2CN4yyuvQvOi7Lllr+6WqhWYKw8ncArn4MElVOEGatAABgiP8Awvzr3z5Lw6b/PSnLPoOYY/ct5/AH2ojt4=</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit><latexit sha1_base64="uOCzwSvbAgM1WhUk04iME89QEOI=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxVoZ1c3i24U5Fl8OaQv/oYV74fTsblTu6z1Y1YEqI0TFCtm54bm3ZKleFM4CjbSjTGlA1oD5sWJQ1Rt9PpoCNyZp0uCSJlnzRk6v7uSGmo9TD0bWVITV8vZhPzv6yZmKDYTrmME4OSzT4KEkFMRCZbky5XyIwYWqBMcTsrYX2qKDP2Nll7BG9x5WWoXRQ8t+BV3HypCDNl4BhO4Rw8uIQS3EAZqsAA4RGe4cW5c56cV+dtVrrizHuO4I+c9x+Ho5Ej</latexit>

b
<latexit sha1_base64="yoKQNZ3SNvW8zJOBaCHaGYJMVGo=">AAAB6HicbZC7SgNBFIbPxluMt6ilzWAQrMKujekM2FgmYi6QLGF2cjYZMzu7zMwKYckT2FgoYutTWPkQdr6Nk0uhiT8MfPz/Ocw5J0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD3NWw+oNI/lnRkn6Ed0IHnIGTXWqge9YsktuzORVfAWULr6/LgFq1qv+NXtxyyNUBomqNYdz02Mn1FlOBM4KXRTjQllIzrAjkVJI9R+Nht0Qs6s0ydhrOyThszc3x0ZjbQeR4GtjKgZ6uVsav6XdVITVvyMyyQ1KNn8ozAVxMRkujXpc4XMiLEFyhS3sxI2pIoyY29TsEfwlldeheZF2XPLXt0tVSswVx5O4BTOwYNLqMIN1KABDBAe4RlenHvnyXl13ualOWfRcwx/5Lz/AH8sjt8=</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit><latexit sha1_base64="PWz60/HOPkOTvyD+lp/U0gYOc5w=">AAAB6HicbZC7SgNBFIbPeo3xFrUUZDAIVmHXxnQGbCwTMBdIQpidnE3GzM4uM7NCWFJa2VgoYutTpPIh7HwGX8LJpdDEHwY+/v8c5pzjx4Jr47pfzsrq2vrGZmYru72zu7efOzis6ShRDKssEpFq+FSj4BKrhhuBjVghDX2BdX9wPcnr96g0j+StGcbYDmlP8oAzaqxV8Tu5vFtwpyLL4M0hf/Uxrnw/nIzLndxnqxuxJERpmKBaNz03Nu2UKsOZwFG2lWiMKRvQHjYtShqibqfTQUfkzDpdEkTKPmnI1P3dkdJQ62Ho28qQmr5ezCbmf1kzMUGxnXIZJwYlm30UJIKYiEy2Jl2ukBkxtECZ4nZWwvpUUWbsbbL2CN7iystQuyh4bsGruPlSEWbKwDGcwjl4cAkluIEyVIEBwiM8w4tz5zw5r87brHTFmfccwR857z+JJ5Ek</latexit>

x
<latexit sha1_base64="rtjnMSy/ydhxizQBA3Lg+rX4F+o=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0BG8tEzAWSJcxOziZjZmeXmVkxLHkCGwtFbH0KKx/Czrdxcik08YeBj/8/hznnBIng2rjut7Oyura+sZnbym/v7O7tFw4OGzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYXk3y5j0qzWN5a0YJ+hHtSx5yRo21ag/dQtEtuVORZfDmULz8/LgBq2q38NXpxSyNUBomqNZtz02Mn1FlOBM4zndSjQllQ9rHtkVJI9R+Nh10TE6t0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTlv2MyyQ1KNnsozAVxMRksjXpcYXMiJEFyhS3sxI2oIoyY2+Tt0fwFldehsZ5yXNLXs0tVsowUw6O4QTOwIMLqMA1VKEODBAe4RlenDvnyXl13malK8685wj+yHn/AaCEjvU=</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit>

y
<latexit sha1_base64="J95Tk6DmI/imkle9otJXfh2W2aE=">AAAB6HicbVA9SwNBEJ2LXzF+RVPaLIaAVbizMWXAxjIB8wFJCHubuWTN3t6xuyccRzo7GwtFbP1Jdnb+FDcfhSY+GHi8N8PMPD8WXBvX/XJyW9s7u3v5/cLB4dHxSfH0rK2jRDFssUhEqutTjYJLbBluBHZjhTT0BXb86c3c7zyg0jySdyaNcRDSseQBZ9RYqZkOi2W36i5ANom3IuV6qfL4DQCNYfGzP4pYEqI0TFCte54bm0FGleFM4KzQTzTGlE3pGHuWShqiHmSLQ2ekYpURCSJlSxqyUH9PZDTUOg192xlSM9Hr3lz8z+slJqgNMi7jxKBky0VBIoiJyPxrMuIKmRGpJZQpbm8lbEIVZcZmU7AheOsvb5L2VdVzq17TplGDJfJwDhdwCR5cQx1uoQEtYIDwBC/w6tw7z86b875szTmrmRL8gfPxA2VPjss=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit>

dy
<latexit sha1_base64="EhSgt22IQzyMBztJXELQx2LZ/LM=">AAAB6XicbVA9SwNBEJ3zM8aoUUubxSBYhbs0WgZsLBMxH5CEsLc3lyzZ2zt294TjyD+wsVDE1j/h77Cz86e4+Sg08cHA470ZZub5ieDauO6Xs7G5tb2zW9gr7pcODo/KxydtHaeKYYvFIlZdn2oUXGLLcCOwmyikkS+w409uZn7nAZXmsbw3WYKDiI4kDzmjxkp3QTYsV9yqOwdZJ96SVOqlj+Y3ADSG5c9+ELM0QmmYoFr3PDcxg5wqw5nAabGfakwom9AR9iyVNEI9yOeXTsmFVQISxsqWNGSu/p7IaaR1Fvm2M6JmrFe9mfif10tNeD3IuUxSg5ItFoWpICYms7dJwBUyIzJLKFPc3krYmCrKjA2naEPwVl9eJ+1a1XOrXtOmUYMFCnAG53AJHlxBHW6hAS1gEMIjPMOLM3GenFfnbdG64SxnTuEPnPcfmN6PjA==</latexit><latexit sha1_base64="yoBknXr9JaTReWUA3YO3TOl+Y1M=">AAAB6XicbVBNS8NAEJ3Ur1qrVj0KslgETyXpRY8FLx5bMW2hDWWz2bRLN5uwuxFC6NGbFw+KePVP9Hd48zf4J9x+HLT1wcDjvRlm5vkJZ0rb9pdV2Njc2t4p7pb2yvsHh5Wj47aKU0moS2Iey66PFeVMUFczzWk3kRRHPqcdf3wz8zsPVCoWi3udJdSL8FCwkBGsjXQXZINK1a7Zc6B14ixJtVGetr4fz6bNQeWzH8QkjajQhGOleo6daC/HUjPC6aTUTxVNMBnjIe0ZKnBElZfPL52gC6MEKIylKaHRXP09keNIqSzyTWeE9UitejPxP6+X6vDay5lIUk0FWSwKU450jGZvo4BJSjTPDMFEMnMrIiMsMdEmnJIJwVl9eZ206zXHrjktk0YdFijCKZzDJThwBQ24hSa4QCCEJ3iBV2tsPVtv1vuitWAtZ07gD6yPH3cjkPI=</latexit><latexit sha1_base64="yoBknXr9JaTReWUA3YO3TOl+Y1M=">AAAB6XicbVBNS8NAEJ3Ur1qrVj0KslgETyXpRY8FLx5bMW2hDWWz2bRLN5uwuxFC6NGbFw+KePVP9Hd48zf4J9x+HLT1wcDjvRlm5vkJZ0rb9pdV2Njc2t4p7pb2yvsHh5Wj47aKU0moS2Iey66PFeVMUFczzWk3kRRHPqcdf3wz8zsPVCoWi3udJdSL8FCwkBGsjXQXZINK1a7Zc6B14ixJtVGetr4fz6bNQeWzH8QkjajQhGOleo6daC/HUjPC6aTUTxVNMBnjIe0ZKnBElZfPL52gC6MEKIylKaHRXP09keNIqSzyTWeE9UitejPxP6+X6vDay5lIUk0FWSwKU450jGZvo4BJSjTPDMFEMnMrIiMsMdEmnJIJwVl9eZ206zXHrjktk0YdFijCKZzDJThwBQ24hSa4QCCEJ3iBV2tsPVtv1vuitWAtZ07gD6yPH3cjkPI=</latexit>

l(y)
<latexit sha1_base64="C3GBPzVuQsND/6EoJM34w+mIZ58=">AAAB63icbVBNT8JAEJ3iF+IX4tHLRmICF9Jy0SOJF4+YWCCBhmyXLWzY3Ta7W5Om4S948aAxXv1D3vw3boGDgi+Z5OW9mczMCxPOtHHdb6e0s7u3f1A+rBwdn5yeVc9rPR2nilCfxDxWgxBrypmkvmGG00GiKBYhp/1wflf4/SeqNIvlo8kSGgg8lSxiBJtC4o2sOa7W3Za7BNom3prUO7VREyy64+rXaBKTVFBpCMdaDz03MUGOlWGE00VllGqaYDLHUzq0VGJBdZAvb12ga6tMUBQrW9Kgpfp7IsdC60yEtlNgM9ObXiH+5w1TE90GOZNJaqgkq0VRypGJUfE4mjBFieGZJZgoZm9FZIYVJsbGU7EheJsvb5Neu+W5Le/BptGGFcpwCVfQAA9uoAP30AUfCMzgGV7hzRHOi/PufKxaS8565gL+wPn8AZQMjps=</latexit><latexit sha1_base64="B+8v5sWurwWa079n0vAiY/d++i0=">AAAB63icbVC7SgNBFL0bXzG+YixtBoMQm7CbRsuAjWUE84BkCbOT2WTIzOwyMyssS35BCwtFbP0RP8HOD7F3NkmhiQcuHM65l3vvCWLOtHHdL6ewsbm1vVPcLe3tHxwelY8rHR0litA2iXikegHWlDNJ24YZTnuxolgEnHaD6XXud++p0iySdyaNqS/wWLKQEWxyidfSi2G56tbdOdA68Zak2qwMat8fj4PWsPw5GEUkEVQawrHWfc+NjZ9hZRjhdFYaJJrGmEzxmPYtlVhQ7WfzW2fo3CojFEbKljRorv6eyLDQOhWB7RTYTPSql4v/ef3EhFd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxlGwI3urL66TTqHtu3bu1aTRggSKcwhnUwINLaMINtKANBCbwAM/w4gjnyXl13hatBWc5cwJ/4Lz/ABmrkTw=</latexit><latexit sha1_base64="B+8v5sWurwWa079n0vAiY/d++i0=">AAAB63icbVC7SgNBFL0bXzG+YixtBoMQm7CbRsuAjWUE84BkCbOT2WTIzOwyMyssS35BCwtFbP0RP8HOD7F3NkmhiQcuHM65l3vvCWLOtHHdL6ewsbm1vVPcLe3tHxwelY8rHR0litA2iXikegHWlDNJ24YZTnuxolgEnHaD6XXud++p0iySdyaNqS/wWLKQEWxyidfSi2G56tbdOdA68Zak2qwMat8fj4PWsPw5GEUkEVQawrHWfc+NjZ9hZRjhdFYaJJrGmEzxmPYtlVhQ7WfzW2fo3CojFEbKljRorv6eyLDQOhWB7RTYTPSql4v/ef3EhFd+xmScGCrJYlGYcGQilD+ORkxRYnhqCSaK2VsRmWCFibHxlGwI3urL66TTqHtu3bu1aTRggSKcwhnUwINLaMINtKANBCbwAM/w4gjnyXl13hatBWc5cwJ/4Lz/ABmrkTw=</latexit>

Dall’Eq.(1) abbiamo
σ ba = 2M (10)

e dunque

yCM =
1

3
b (11)

• In conclusione il centro di massa del triangolo è

~rCM = (xCM , yCM) = (
1

3
a,

1

3
b) (12)

Fabrizio Dolcini (http://staff.polito.it/fabrizio.dolcini/)
Dipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino - Esercitazioni di Fisica I
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x
<latexit sha1_base64="rtjnMSy/ydhxizQBA3Lg+rX4F+o=">AAAB6HicbZC7SgNBFIbPeo3xFrW0GQyCVdi1MZ0BG8tEzAWSJcxOziZjZmeXmVkxLHkCGwtFbH0KKx/Czrdxcik08YeBj/8/hznnBIng2rjut7Oyura+sZnbym/v7O7tFw4OGzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMYXk3y5j0qzWN5a0YJ+hHtSx5yRo21ag/dQtEtuVORZfDmULz8/LgBq2q38NXpxSyNUBomqNZtz02Mn1FlOBM4zndSjQllQ9rHtkVJI9R+Nh10TE6t0yNhrOyThkzd3x0ZjbQeRYGtjKgZ6MVsYv6XtVMTlv2MyyQ1KNnsozAVxMRksjXpcYXMiJEFyhS3sxI2oIoyY2+Tt0fwFldehsZ5yXNLXs0tVsowUw6O4QTOwIMLqMA1VKEODBAe4RlenDvnyXl13malK8685wj+yHn/AaCEjvU=</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit><latexit sha1_base64="W2eIKBbOU+weplCo49c4I95AD/w=">AAAB6HicbZC7SgNBFIbPxluMt6ilIItBsAq7NqYzYGOZgLlAsoTZydlkzOzsMjMrhiWllY2FIrY+RSofws5n8CWcXApN/GHg4//PYc45fsyZ0o7zZWVWVtfWN7Kbua3tnd29/P5BXUWJpFijEY9k0ycKORNY00xzbMYSSehzbPiDq0neuEOpWCRu9DBGLyQ9wQJGiTZW9b6TLzhFZyp7Gdw5FC4/xtXvh+NxpZP/bHcjmoQoNOVEqZbrxNpLidSMchzl2onCmNAB6WHLoCAhKi+dDjqyT43TtYNImie0PXV/d6QkVGoY+qYyJLqvFrOJ+V/WSnRQ8lIm4kSjoLOPgoTbOrInW9tdJpFqPjRAqGRmVpv2iSRUm9vkzBHcxZWXoX5edJ2iW3UK5RLMlIUjOIEzcOECynANFagBBYRHeIYX69Z6sl6tt1lpxpr3HMIfWe8/qn+ROg==</latexit>

y
<latexit sha1_base64="J95Tk6DmI/imkle9otJXfh2W2aE=">AAAB6HicbVA9SwNBEJ2LXzF+RVPaLIaAVbizMWXAxjIB8wFJCHubuWTN3t6xuyccRzo7GwtFbP1Jdnb+FDcfhSY+GHi8N8PMPD8WXBvX/XJyW9s7u3v5/cLB4dHxSfH0rK2jRDFssUhEqutTjYJLbBluBHZjhTT0BXb86c3c7zyg0jySdyaNcRDSseQBZ9RYqZkOi2W36i5ANom3IuV6qfL4DQCNYfGzP4pYEqI0TFCte54bm0FGleFM4KzQTzTGlE3pGHuWShqiHmSLQ2ekYpURCSJlSxqyUH9PZDTUOg192xlSM9Hr3lz8z+slJqgNMi7jxKBky0VBIoiJyPxrMuIKmRGpJZQpbm8lbEIVZcZmU7AheOsvb5L2VdVzq17TplGDJfJwDhdwCR5cQx1uoQEtYIDwBC/w6tw7z86b875szTmrmRL8gfPxA2VPjss=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit><latexit sha1_base64="fKw+UncRlGiGiID3NwfjYnKjsI4=">AAAB6HicbVC7SgNBFL3rM8ZXNKXNYAhYhV0bUwZsLBMwD0iWMDu5m4yZfTAzKyxLOjsbC0Vs/Rg/wE4/wC/wA5w8Ck08cOFwzr3ce48XC660bX9Ya+sbm1vbuZ387t7+wWHh6LilokQybLJIRLLjUYWCh9jUXAvsxBJp4Alse+PLqd++Ral4FF7rNEY3oMOQ+5xRbaRG2i+U7Io9A1klzoKUasXy3ffb12e9X3jvDSKWBBhqJqhSXceOtZtRqTkTOMn3EoUxZWM6xK6hIQ1Qudns0AkpG2VA/EiaCjWZqb8nMhoolQae6QyoHqllbyr+53UT7VfdjIdxojFk80V+IoiOyPRrMuASmRapIZRJbm4lbEQlZdpkkzchOMsvr5LWecWxK07DpFGFOXJwAqdwBg5cQA2uoA5NYIBwD4/wZN1YD9az9TJvXbMWM0X4A+v1B99MkWU=</latexit>

CM
<latexit sha1_base64="NTYBMrQ7q/mTC7hpLMPSCkcZPrw=">AAAB73icbZDLSgMxFIbP1Fsdb1WXboJFcFVmutGNWOjGjVDBXqAdSibNtKFJZppkhDIUfAY3LhRx6xP4Hu58G9NWRFt/CHz8/znknBMmnGnjeZ9ObmV1bX0jv+lube/s7hX2Dxo6ThWhdRLzWLVCrClnktYNM5y2EkWxCDlthsPqNG/eUaVZLG/NOKGBwH3JIkawsVYr6yiBqteTbqHolbyZ0A/4i1C8fHcv7gGg1i18dHoxSQWVhnCsddv3EhNkWBlGOJ24nVTTBJMh7tO2RYkF1UE2m3eCTqzTQ1Gs7JMGzdzfHRkWWo9FaCsFNgO9mE3N/7J2aqLzIGMySQ2VZP5RlHJkYjRdHvWYosTwsQVMFLOzIjLAChNjT+TaIyytvAyNcsn3Sv6NV6yUYa48HMExnIIPZ1CBK6hBHQhweIAneHZGzqPz4rzOS3POd88h/JHz9gXyopFX</latexit><latexit sha1_base64="qVlYU5lCWQsgpdaD58PZZ7h4Ews=">AAAB73icbZDLSgMxFIbP1Fsdb1WXboJFcFVmutGNWOjGjVDBXqAdSibNtKFJZkwyQhn6Em5cKCK48gl8Dzfi25i2Itr6Q+Dj/88h55ww4Uwbz/t0ckvLK6tr+XV3Y3Nre6ewu9fQcaoIrZOYx6oVYk05k7RumOG0lSiKRchpMxxWJ3nzlirNYnltRgkNBO5LFjGCjbVaWUcJVL0cdwtFr+RNhX7An4fi+Zt7lrx8uLVu4b3Ti0kqqDSEY63bvpeYIMPKMMLp2O2kmiaYDHGfti1KLKgOsum8Y3RknR6KYmWfNGjq/u7IsNB6JEJbKbAZ6PlsYv6XtVMTnQYZk0lqqCSzj6KUIxOjyfKoxxQlho8sYKKYnRWRAVaYGHsi1x5hYeVFaJRLvlfyr7xipQwz5eEADuEYfDiBClxADepAgMMdPMCjc+PcO0/O86w053z37MMfOa9f5DGSyw==</latexit><latexit sha1_base64="qVlYU5lCWQsgpdaD58PZZ7h4Ews=">AAAB73icbZDLSgMxFIbP1Fsdb1WXboJFcFVmutGNWOjGjVDBXqAdSibNtKFJZkwyQhn6Em5cKCK48gl8Dzfi25i2Itr6Q+Dj/88h55ww4Uwbz/t0ckvLK6tr+XV3Y3Nre6ewu9fQcaoIrZOYx6oVYk05k7RumOG0lSiKRchpMxxWJ3nzlirNYnltRgkNBO5LFjGCjbVaWUcJVL0cdwtFr+RNhX7An4fi+Zt7lrx8uLVu4b3Ti0kqqDSEY63bvpeYIMPKMMLp2O2kmiaYDHGfti1KLKgOsum8Y3RknR6KYmWfNGjq/u7IsNB6JEJbKbAZ6PlsYv6XtVMTnQYZk0lqqCSzj6KUIxOjyfKoxxQlho8sYKKYnRWRAVaYGHsi1x5hYeVFaJRLvlfyr7xipQwz5eEADuEYfDiBClxADepAgMMdPMCjc+PcO0/O86w053z37MMfOa9f5DGSyw==</latexit>

b

3
<latexit sha1_base64="qgPIfgWpQEvhzEXx6MNPRLp+yBw=">AAAB8nicbVA9SwNBEJ3zM8avqKXNYRBShbtYaBmwsYxgPuByhL3NXrJkb/fYnRPCkZ9hY6GIrT9G7Kz0p7j5KDTxwcDjvRlm5kWp4AY979NZW9/Y3Nou7BR39/YPDktHxy2jMk1ZkyqhdCcihgkuWRM5CtZJNSNJJFg7Gl1P/fY904YreYfjlIUJGUgec0rQSkE31oTm0SS/mPRKZa/qzeCuEn9ByvXK1/s3ADR6pY9uX9EsYRKpIMYEvpdimBONnAo2KXYzw1JCR2TAAkslSZgJ89nJE/fcKn03VtqWRHem/p7ISWLMOIlsZ0JwaJa9qfifF2QYX4U5l2mGTNL5ojgTLip3+r/b55pRFGNLCNXc3urSIbEpoE2paEPwl19eJa1a1feq/q1NowZzFOAUzqACPlxCHW6gAU2goOABnuDZQefReXFe561rzmLmBP7AefsBf+eUSA==</latexit><latexit sha1_base64="zEd/u2SUAfR36jKfW6tl2wgdpwo=">AAAB8nicbVC7SgNBFL0bXzG+opY2g0FIFXZjoWXAxjKCecBmCbOT2WTI7MwyMyuEZf/A1sZCEVs/JthZ+StOHoUmHrhwOOde7r0nTDjTxnW/nMLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6IdaUM0FbhhlOu4miOA457YTjm5nfeaBKMynuzSShQYyHgkWMYGMlvxcpTLIwzy7zfrni1tw50DrxlqTSqH5Pp8NHaPbLn72BJGlMhSEca+17bmKCDCvDCKd5qZdqmmAyxkPqWypwTHWQzU/O0YVVBiiSypYwaK7+nshwrPUkDm1njM1Ir3oz8T/PT010HWRMJKmhgiwWRSlHRqLZ/2jAFCWGTyzBRDF7KyIjbFMwNqWSDcFbfXmdtOs1z615dzaNOixQhDM4hyp4cAUNuIUmtICAhCd4gVfHOM/Om/O+aC04y5lT+APn4wevf5Ur</latexit><latexit sha1_base64="zEd/u2SUAfR36jKfW6tl2wgdpwo=">AAAB8nicbVC7SgNBFL0bXzG+opY2g0FIFXZjoWXAxjKCecBmCbOT2WTI7MwyMyuEZf/A1sZCEVs/JthZ+StOHoUmHrhwOOde7r0nTDjTxnW/nMLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6IdaUM0FbhhlOu4miOA457YTjm5nfeaBKMynuzSShQYyHgkWMYGMlvxcpTLIwzy7zfrni1tw50DrxlqTSqH5Pp8NHaPbLn72BJGlMhSEca+17bmKCDCvDCKd5qZdqmmAyxkPqWypwTHWQzU/O0YVVBiiSypYwaK7+nshwrPUkDm1njM1Ir3oz8T/PT010HWRMJKmhgiwWRSlHRqLZ/2jAFCWGTyzBRDF7KyIjbFMwNqWSDcFbfXmdtOs1z615dzaNOixQhDM4hyp4cAUNuIUmtICAhCd4gVfHOM/Om/O+aC04y5lT+APn4wevf5Ur</latexit>
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