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FORÇAS DA NATUREZA E ENERGIA: 

Forças da natureza:

Vôo do pássaro:  forças de sustentação Ginasta: como conseguir se erguer? Mola:  forca de compressão

Algumas forças envolvidas: força de arrasto, força peso, força elástica.



FORÇAS

FORÇAS -> ACELERAÇÃO

Matematicamente: Leis de Newton

Mais precisamente:  A soma de todas as forças provoca aceleração. 



FORÇAS

FORÇAS -> ACELERAÇÃO -> MUDANÇA DE VELOCIDADE

~F =

d~p

dt
onde ~p = m~v
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m é a massa da partícula e v é  a velocidade da partícula.



TRABALHO

Definição coloquial: qualquer atividade.

Definição em física: o que se obtém de uma força que atua num objeto.

O Trabalho se expressa em Joules, J.



TRABALHO

Trabalho:                  
W = F�x cos ✓

<latexit sha1_base64="uyadtEnMBjVilx37QTv5pu1sB9U=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBL0IRUU8VrAf0ISy2U7bpZsPdidiCcWLf8WLB0W8+iu8+W9M2hy09cHA470ZZuZ5kRQaLevbKCwsLi2vFFdLa+sbm1vm9k5Dh7HiUOehDFXLYxqkCKCOAiW0IgXM9yQ0veFl5jfvQWkRBnc4isD1WT8QPcEZplLH3Gue02vqXIFERh+ow0Pt4ACQlTpm2apYE9B5YuekTHLUOuaX0w157EOAXDKt27YVoZswhYJLGJecWEPE+JD1oZ3SgPmg3WTywpgepkqX9kKVVoB0ov6eSJiv9cj30k6f4UDPepn4n9eOsXfmJiKIYoSATxf1YkkxpFketCsUcJSjlDCuRHor5QOmGMc0tSwEe/bledI4rthWxb49KVcv8jiKZJ8ckCNik1NSJTekRuqEk0fyTF7Jm/FkvBjvxse0tWDkM7vkD4zPH+6wldo=</latexit><latexit sha1_base64="uyadtEnMBjVilx37QTv5pu1sB9U=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBL0IRUU8VrAf0ISy2U7bpZsPdidiCcWLf8WLB0W8+iu8+W9M2hy09cHA470ZZuZ5kRQaLevbKCwsLi2vFFdLa+sbm1vm9k5Dh7HiUOehDFXLYxqkCKCOAiW0IgXM9yQ0veFl5jfvQWkRBnc4isD1WT8QPcEZplLH3Gue02vqXIFERh+ow0Pt4ACQlTpm2apYE9B5YuekTHLUOuaX0w157EOAXDKt27YVoZswhYJLGJecWEPE+JD1oZ3SgPmg3WTywpgepkqX9kKVVoB0ov6eSJiv9cj30k6f4UDPepn4n9eOsXfmJiKIYoSATxf1YkkxpFketCsUcJSjlDCuRHor5QOmGMc0tSwEe/bledI4rthWxb49KVcv8jiKZJ8ckCNik1NSJTekRuqEk0fyTF7Jm/FkvBjvxse0tWDkM7vkD4zPH+6wldo=</latexit><latexit sha1_base64="uyadtEnMBjVilx37QTv5pu1sB9U=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBL0IRUU8VrAf0ISy2U7bpZsPdidiCcWLf8WLB0W8+iu8+W9M2hy09cHA470ZZuZ5kRQaLevbKCwsLi2vFFdLa+sbm1vm9k5Dh7HiUOehDFXLYxqkCKCOAiW0IgXM9yQ0veFl5jfvQWkRBnc4isD1WT8QPcEZplLH3Gue02vqXIFERh+ow0Pt4ACQlTpm2apYE9B5YuekTHLUOuaX0w157EOAXDKt27YVoZswhYJLGJecWEPE+JD1oZ3SgPmg3WTywpgepkqX9kKVVoB0ov6eSJiv9cj30k6f4UDPepn4n9eOsXfmJiKIYoSATxf1YkkxpFketCsUcJSjlDCuRHor5QOmGMc0tSwEe/bledI4rthWxb49KVcv8jiKZJ8ckCNik1NSJTekRuqEk0fyTF7Jm/FkvBjvxse0tWDkM7vkD4zPH+6wldo=</latexit><latexit sha1_base64="uyadtEnMBjVilx37QTv5pu1sB9U=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBL0IRUU8VrAf0ISy2U7bpZsPdidiCcWLf8WLB0W8+iu8+W9M2hy09cHA470ZZuZ5kRQaLevbKCwsLi2vFFdLa+sbm1vm9k5Dh7HiUOehDFXLYxqkCKCOAiW0IgXM9yQ0veFl5jfvQWkRBnc4isD1WT8QPcEZplLH3Gue02vqXIFERh+ow0Pt4ACQlTpm2apYE9B5YuekTHLUOuaX0w157EOAXDKt27YVoZswhYJLGJecWEPE+JD1oZ3SgPmg3WTywpgepkqX9kKVVoB0ov6eSJiv9cj30k6f4UDPepn4n9eOsXfmJiKIYoSATxf1YkkxpFketCsUcJSjlDCuRHor5QOmGMc0tSwEe/bledI4rthWxb49KVcv8jiKZJ8ckCNik1NSJTekRuqEk0fyTF7Jm/FkvBjvxse0tWDkM7vkD4zPH+6wldo=</latexit>

F é a força aplicada  

é  a distancia deslocada;�x

<latexit sha1_base64="H4Gugzpoc3AdvYQE6n34S9Ic+dg=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRDx4r2A9pQ9lsJ+3S3STsTsQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqOTR4LGPdDpgBKSJooEAJ7UQDU4GEVjC6nvqtR9BGxNE9jhPwFRtEIhScoZUeujcgkdEn2itX3Ko7A10mXk4qJEe9V/7q9mOeKoiQS2ZMx3MT9DOmUXAJk1I3NZAwPmID6FgaMQXGz2YHT+iJVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIML/1MREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oxKNgRv8eVl0jyrem7Vuzuv1K7yOIrkiByTU+KRC1Ijt6ROGoQTRZ7JK3lztPPivDsf89aCk88ckj9wPn8A7dWP0g==</latexit><latexit sha1_base64="H4Gugzpoc3AdvYQE6n34S9Ic+dg=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRDx4r2A9pQ9lsJ+3S3STsTsQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqOTR4LGPdDpgBKSJooEAJ7UQDU4GEVjC6nvqtR9BGxNE9jhPwFRtEIhScoZUeujcgkdEn2itX3Ko7A10mXk4qJEe9V/7q9mOeKoiQS2ZMx3MT9DOmUXAJk1I3NZAwPmID6FgaMQXGz2YHT+iJVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIML/1MREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oxKNgRv8eVl0jyrem7Vuzuv1K7yOIrkiByTU+KRC1Ijt6ROGoQTRZ7JK3lztPPivDsf89aCk88ckj9wPn8A7dWP0g==</latexit><latexit sha1_base64="H4Gugzpoc3AdvYQE6n34S9Ic+dg=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRDx4r2A9pQ9lsJ+3S3STsTsQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqOTR4LGPdDpgBKSJooEAJ7UQDU4GEVjC6nvqtR9BGxNE9jhPwFRtEIhScoZUeujcgkdEn2itX3Ko7A10mXk4qJEe9V/7q9mOeKoiQS2ZMx3MT9DOmUXAJk1I3NZAwPmID6FgaMQXGz2YHT+iJVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIML/1MREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oxKNgRv8eVl0jyrem7Vuzuv1K7yOIrkiByTU+KRC1Ijt6ROGoQTRZ7JK3lztPPivDsf89aCk88ckj9wPn8A7dWP0g==</latexit><latexit sha1_base64="H4Gugzpoc3AdvYQE6n34S9Ic+dg=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GNRDx4r2A9pQ9lsJ+3S3STsTsQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqOTR4LGPdDpgBKSJooEAJ7UQDU4GEVjC6nvqtR9BGxNE9jhPwFRtEIhScoZUeujcgkdEn2itX3Ko7A10mXk4qJEe9V/7q9mOeKoiQS2ZMx3MT9DOmUXAJk1I3NZAwPmID6FgaMQXGz2YHT+iJVfo0jLWtCOlM/T2RMWXMWAW2UzEcmkVvKv7ndVIML/1MREmKEPH5ojCVFGM6/Z72hQaOcmwJ41rYWykfMs042oxKNgRv8eVl0jyrem7Vuzuv1K7yOIrkiByTU+KRC1Ijt6ROGoQTRZ7JK3lztPPivDsf89aCk88ckj9wPn8A7dWP0g==</latexit>

cos ✓
<latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="kUV7lsniNWYpELrCdmmsv4Ng4/0=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygm2F6VAy6Z02NDMZkjtCGfoYblwo4hu5821MfxbaeiDwcU5C7j1xrqQl3//2KlvbO7t71f3aQf3w6LhxUu9aXRiBHaGVNk8xt6hkhh2SpPApN8jTWGEvntzN894zGit19kjTHKOUjzKZSMHJWWFfaMv6NEbig0bTb/kLsU0IVtCEldqDxld/qEWRYkZCcWvDwM8pKrkhKRTOav3CYs7FhI8wdJjxFG1ULkaesQvnDFmijTsZsYX7+0XJU2unaexuppzGdj2bm/9lYUHJTVTKLC8IM7H8KCkUI83m+7OhNChITR1wYaSblYkxN1yQa6nmSgjWV96E7lUr8FvBgw9VOINzuIQAruEW7qENHRCg4QXe4N0j79X7WNZV8Va9ncIfeZ8/06OPvg==</latexit><latexit sha1_base64="kUV7lsniNWYpELrCdmmsv4Ng4/0=">AAAB53icbZDNSgMxFIXv1L9aq1a3boJFcFVm3OhScOOygm2F6VAy6Z02NDMZkjtCGfoYblwo4hu5821MfxbaeiDwcU5C7j1xrqQl3//2KlvbO7t71f3aQf3w6LhxUu9aXRiBHaGVNk8xt6hkhh2SpPApN8jTWGEvntzN894zGit19kjTHKOUjzKZSMHJWWFfaMv6NEbig0bTb/kLsU0IVtCEldqDxld/qEWRYkZCcWvDwM8pKrkhKRTOav3CYs7FhI8wdJjxFG1ULkaesQvnDFmijTsZsYX7+0XJU2unaexuppzGdj2bm/9lYUHJTVTKLC8IM7H8KCkUI83m+7OhNChITR1wYaSblYkxN1yQa6nmSgjWV96E7lUr8FvBgw9VOINzuIQAruEW7qENHRCg4QXe4N0j79X7WNZV8Va9ncIfeZ8/06OPvg==</latexit><latexit sha1_base64="MWzsZqBF2mUGPbtpwIYspzFTzoo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0m86LHoxWMF+wFJKJvtpF26yYbdiVBCf4YXD4p49dd489+4bXPQ1gcDj/dmmJkXZVIYdN1vp7KxubW9U92t7e0fHB7Vj0+6RuWaQ4crqXQ/YgakSKGDAiX0Mw0siST0osnd3O89gTZCpY84zSBM2CgVseAMreQHXBka4BiQDeoNt+kuQNeJV5IGKdEe1L+CoeJ5AilyyYzxPTfDsGAaBZcwqwW5gYzxCRuBb2nKEjBhsTh5Ri+sMqSx0rZSpAv190TBEmOmSWQ7E4Zjs+rNxf88P8f4JixEmuUIKV8uinNJUdH5/3QoNHCUU0sY18LeSvmYacbRplSzIXirL6+T7lXTc5veg9to3ZZxVMkZOSeXxCPXpEXuSZt0CCeKPJNX8uag8+K8Ox/L1opTzpySP3A+fwASoZEX</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit><latexit sha1_base64="j1JXWGhnUvv2aB7OyQU2RGL6v5I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cKthaSUDbbSbt0kw27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51jco1hw5XUulexAxIkUIHBUroZRpYEkl4jMa3M//xCbQRKn3ASQZhwoapiAVnaCU/4MrQAEeArF9vuE13DrpKvJI0SIl2v/4VDBTPE0iRS2aM77kZhgXTKLiEaS3IDWSMj9kQfEtTloAJi/nJU3pmlQGNlbaVIp2rvycKlhgzSSLbmTAcmWVvJv7n+TnG12Eh0ixHSPliUZxLiorO/qcDoYGjnFjCuBb2VspHTDOONqWaDcFbfnmVdC+antv07i8brZsyjio5IafknHjkirTIHWmTDuFEkWfySt4cdF6cd+dj0Vpxyplj8gfO5w8T4ZEb</latexit>

cosseno do angulo



TRABALHO

Qual a diferença entre os três casos?

Força F igual. Sentido da força!!



TRABALHO

Trabalho da força F: 

A) Quando ele levanta. 

B) Quando ele abaixa.



EXEMPLOS DE EXERCÍCIOS COM TRABALHO

Uma pessoa puxando uma caixa de massa de 50kg no chão horizontal através de uma forca constante de F=100 N.

 A força atua num ângulo de 37 graus. O chão é rugoso exerce uma força de atrito de  

A caixa foi arrastada por uma distancia de 40m.

Ffr = 50N
<latexit sha1_base64="Ac0F5h20MSHQuQBFgnBht0cyjSU=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCCykzouhGKAriSirYB3SGIZNm2tAkMyQZoYyz8FfcuFDErb/hzr8xnXahrQcunJxzL7n3hAmjSjvOtzU3v7C4tFxaKa+urW9s2lvbTRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwdXIbz0QqWgs7vUwIT5HPUEjipE2UmDvXgeZJzmMZH5x6nhHxeM2D+yKU3UKwFniTkgFTFAP7C+vG+OUE6ExQ0p1XCfRfoakppiRvOyliiQID1CPdAwViBPlZ8X+OTwwShdGsTQlNCzU3xMZ4koNeWg6OdJ9Ne2NxP+8Tqqjcz+jIkk1EXj8UZQyqGM4CgN2qSRYs6EhCEtqdoW4jyTC2kRWNiG40yfPkuZx1XWq7t1JpXY5iaME9sA+OAQuOAM1cAPqoAEweATP4BW8WU/Wi/VufYxb56zJzA74A+vzB4oLlSI=</latexit><latexit sha1_base64="Ac0F5h20MSHQuQBFgnBht0cyjSU=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCCykzouhGKAriSirYB3SGIZNm2tAkMyQZoYyz8FfcuFDErb/hzr8xnXahrQcunJxzL7n3hAmjSjvOtzU3v7C4tFxaKa+urW9s2lvbTRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwdXIbz0QqWgs7vUwIT5HPUEjipE2UmDvXgeZJzmMZH5x6nhHxeM2D+yKU3UKwFniTkgFTFAP7C+vG+OUE6ExQ0p1XCfRfoakppiRvOyliiQID1CPdAwViBPlZ8X+OTwwShdGsTQlNCzU3xMZ4koNeWg6OdJ9Ne2NxP+8Tqqjcz+jIkk1EXj8UZQyqGM4CgN2qSRYs6EhCEtqdoW4jyTC2kRWNiG40yfPkuZx1XWq7t1JpXY5iaME9sA+OAQuOAM1cAPqoAEweATP4BW8WU/Wi/VufYxb56zJzA74A+vzB4oLlSI=</latexit><latexit sha1_base64="Ac0F5h20MSHQuQBFgnBht0cyjSU=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCCykzouhGKAriSirYB3SGIZNm2tAkMyQZoYyz8FfcuFDErb/hzr8xnXahrQcunJxzL7n3hAmjSjvOtzU3v7C4tFxaKa+urW9s2lvbTRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwdXIbz0QqWgs7vUwIT5HPUEjipE2UmDvXgeZJzmMZH5x6nhHxeM2D+yKU3UKwFniTkgFTFAP7C+vG+OUE6ExQ0p1XCfRfoakppiRvOyliiQID1CPdAwViBPlZ8X+OTwwShdGsTQlNCzU3xMZ4koNeWg6OdJ9Ne2NxP+8Tqqjcz+jIkk1EXj8UZQyqGM4CgN2qSRYs6EhCEtqdoW4jyTC2kRWNiG40yfPkuZx1XWq7t1JpXY5iaME9sA+OAQuOAM1cAPqoAEweATP4BW8WU/Wi/VufYxb56zJzA74A+vzB4oLlSI=</latexit><latexit sha1_base64="Ac0F5h20MSHQuQBFgnBht0cyjSU=">AAAB/3icbVDLSgMxFM34rPU1KrhxEyyCCykzouhGKAriSirYB3SGIZNm2tAkMyQZoYyz8FfcuFDErb/hzr8xnXahrQcunJxzL7n3hAmjSjvOtzU3v7C4tFxaKa+urW9s2lvbTRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwdXIbz0QqWgs7vUwIT5HPUEjipE2UmDvXgeZJzmMZH5x6nhHxeM2D+yKU3UKwFniTkgFTFAP7C+vG+OUE6ExQ0p1XCfRfoakppiRvOyliiQID1CPdAwViBPlZ8X+OTwwShdGsTQlNCzU3xMZ4koNeWg6OdJ9Ne2NxP+8Tqqjcz+jIkk1EXj8UZQyqGM4CgN2qSRYs6EhCEtqdoW4jyTC2kRWNiG40yfPkuZx1XWq7t1JpXY5iaME9sA+OAQuOAM1cAPqoAEweATP4BW8WU/Wi/VufYxb56zJzA74A+vzB4oLlSI=</latexit>



EXEMPLOS DE EXERCÍCIOS COM TRABALHO

A) Qual é o trabalho feito pela força F? 

B) Qual é o trabalho feito pela força de atrito ? 

W = F�x cos ✓ = 100⇥ 30⇥ cos 37

o

= 3200 J

<latexit sha1_base64="V/PbYPVNqVU/6Khq8l8UUUoo5LY="></latexit><latexit sha1_base64="V/PbYPVNqVU/6Khq8l8UUUoo5LY="></latexit><latexit sha1_base64="V/PbYPVNqVU/6Khq8l8UUUoo5LY="></latexit><latexit sha1_base64="V/PbYPVNqVU/6Khq8l8UUUoo5LY="></latexit>

A) 

B) Wfr = Ffr ⇥ 40⇥ cos 180

o

= �2000 J

<latexit sha1_base64="3iCCvdwT//M2DFLgY1eWBgEWIeE="></latexit><latexit sha1_base64="3iCCvdwT//M2DFLgY1eWBgEWIeE="></latexit><latexit sha1_base64="3iCCvdwT//M2DFLgY1eWBgEWIeE="></latexit><latexit sha1_base64="3iCCvdwT//M2DFLgY1eWBgEWIeE="></latexit>



RESUMO:

Forcas da natureza: movimento de objetos

Trabalho realizado por forcas: deslocamento

Trabalho positivo: deslocamento

Trabalho negativo:  exemplo, freada de carro


