
Tuesday, 29 January
brought to you by the letters G R A V I T A T I O N



Stones 

(pitchers and catchers report in 15 days) 

and 

help yourself to the hot chocolate
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housekeeping
You’re continuing to do great!



housekeeping

MasteringPhysics 

okay?

You’re continuing to do great!



housekeeping

MasteringPhysics 

okay?

Stay up to date! 

I sure hope you’re keeping up 

It’s all here: http://www.chipbrock.org/lectures/

You’re continuing to do great!
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Thursday, January 31

I don’t want you to walk here in subzero temperatures 

No class on Thursday, January 31

BUT: there are readings! Keep up! 

Lessons 10 and 11 for Thursday, Jan 31 

They are almost all history

We’ll meet again next Tuesday 

Lesson 12 for next Tuesday, Feb 5 

in-class project will be worth 30 points 

quiz worth 10 points

It will be okay…Lessons 10, 11, and 12 all hang together
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this week:  

9. gravitation 

10. electric charge and magnetism
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this changed everything

One thing: Newton’s Universal law of Gravitation
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m1 m2

R

F1,2 F2,1

~F1,2 = �~F2,1

|~F1,2| = |~F2,1| = F

F = G
m1m2

R2

G = 6.67300 × 10-11 m3 kg-1 s-2 
“Gravita(onal	Constant”

“on 1 due to 2” “on 2 due to 1”



answer, defend
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FA,S = G
MAMS

R2
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FA,S = G
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R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

Where	is	KE	=	0?FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>



energy 
conservation 
still good

 9

KE + PE = constant

Where	is	KE	=	0? when	v	=	0FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>



energy 
conservation 
still good

 9

KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0?

FA,S = G
MAMS

R2
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

FA,S = G
MAMS

R2
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

FA,S = G
MAMS

R2
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0



energy 
conservation 
still good
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

KE + PE = constant

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0



energy 
conservation 
still good
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

E

R

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0



energy 
conservation 
still good
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

E

RU(R)

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0



energy 
conservation 
still good
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

K(R)

E

RU(R)

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

So, ET = 0 
when KE=0
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

K(R)

E

RU(R)

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

K(R) + U(R) = KE + PE = constant
<latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit><latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit><latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit>

So, ET = 0 
when KE=0
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KE + PE = constant

Where	is	KE	=	0? when	v	=	0

Where	is	PE	=	0? not	so	obvious

R

1
we	define	PE	=	0	at																																
R	=		

this	increases	as	apple	approaches

KE + PE = constant

so	this	decreases	as	apple	approaches

nudge	it	a	smidgen	toward	the	Sun...	

it	starts	to	accelerate

K(R)

E

RU(R)

FA,S = G
MAMS

R2
<latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYs HFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="8BbacEUUsqkpwM2PiRukJxoGeWE=">AAAB+3icbZBLSwMxFIXv1FetVUe3ggSL4ELKtBt1IVgEdVOo1tFCOw6ZNNOGZh4kGaEMs3PjX3HjQsX/4c5/Y/pYaOuBwOGchJv7eTFnUlnWt5FbWFxaXsmvFtaK6xub5lbxTkaJINQmEY9Ey8OSchZSWzHFaSsWFAcep/fe4HzU3z9SIVkU3qphTJ0A90LmM4KVjlxz98JNa4fNDJ2iy44vMEnrbg3V3WaW3jxUM9csWWVrLD RvKlNTgqkarvnV6UYkCWioCMdStitWrJwUC8UIp1mhk0gaYzLAPdrWNsQBlU463iND+zrpIj8S+oQKjdPfL1IcSDkMPH0zwKovZ7tR+F/XTpR/7KQsjBNFQzIZ5CccqQiNoKAuE5QoPtQGE8H0XxHpY01DaXQFDaEyu/K8savlk7J1bUEedmAPDqACR3AGV9AAGwg8wQu8wbvxbLwaHxNaOWOKbRv+yPj8AWGNljA=</latexit><latexit sha1_base64="3Hg4W3RpYMhHdpdzgK/1TfiJhoc=">AAACBnicbVDLSsNAFJ3UV62vqEtBBovgQkrSjboQWgV1U6jW2EIbw2Q6aYdOHsxMhBKyc+OvuHGh4tZvcOffOG2z0NYDFw7n3Mu997gRo0IaxreWm5tfWFzKLxdWVtfWN/TNrTsRxhwTC4cs5C0XCcJoQCxJJSOtiBPku4w03cH5yG8+EC5oGNzKYURsH/UC6lGMpJIcfffCSaqHjRSewsuOxxFOak4V1pxGmtzcl1NHLxolYw w4S8yMFEGGuqN/dbohjn0SSMyQEG3TiKSdIC4pZiQtdGJBIoQHqEfaigbIJ8JOxn+kcF8pXeiFXFUg4Vj9PZEgX4ih76pOH8m+mPZG4n9eO5besZ3QIIolCfBkkRczKEM4CgV2KSdYsqEiCHOqboW4j1QaUkVXUCGY0y/PEqtcOikZ10axcpalkQc7YA8cABMcgQq4AnVgAQwewTN4BW/ak/aivWsfk9acls1sgz/QPn8A5HCXnQ==</latexit><latexit sha1_base64="cPhsfSmsB2RskAjxxEEyh4RAQrE=">AAACBnicbVDLSsNAFJ34rPUVdSnIYBFcSEmKoC6EVkHdFKo1ttDGMJlO2qGTBzMToYTs3PgrblyouPUb3Pk3TtsstPXAhcM593LvPW7EqJCG8a3NzM7NLyzmlvLLK6tr6/rG5p0IY46JhUMW8qaLBGE0IJakkpFmxAnyXUYabv986DceCBc0DG7lICK2j7oB9ShGUkmOvnPhJJWDegpP4WXb4wgnVacCq049TW7uS6mjF4yiMQ KcJmZGCiBDzdG/2p0Qxz4JJGZIiJZpRNJOEJcUM5Lm27EgEcJ91CUtRQPkE2Enoz9SuKeUDvRCriqQcKT+nkiQL8TAd1Wnj2RPTHpD8T+vFUvv2E5oEMWSBHi8yIsZlCEchgI7lBMs2UARhDlVt0LcQyoNqaLLqxDMyZeniVUqnhSN68NC+SxLIwe2wS7YByY4AmVwBWrAAhg8gmfwCt60J+1Fe9c+xq0zWjazBf5A+/wB5bCXoQ==</latexit><latexit sha1_base64="ymbW/+K6lbOpZIz+I//GY2LmIvI=">AAACBnicbVDLSgNBEOyNrxhfUY+CDAYhBwmbIKgHIVFQL4FojAkkcZmdzCZDZh/MzAph2ZsXf8WLBxWvfoM3/8bJ46CJBQ1FVTfdXXbAmVSm+W0k5uYXFpeSy6mV1bX1jfTm1p30Q0FojfjcFw0bS8qZR2uKKU4bgaDYtTmt2/3zoV9/oEIy37tVg4C2Xdz1mMMIVlqy0rsXVlQ6qMboFF22HIFJVLZKqGxV4+jmvhBb6YyZM0 dAsyQ/IZliFkaoWOmvVscnoUs9RTiWspk3A9WOsFCMcBqnWqGkASZ93KVNTT3sUtmORn/EaF8rHeT4Qpen0Ej9PRFhV8qBa+tOF6uenPaG4n9eM1TOcTtiXhAq6pHxIifkSPloGArqMEGJ4gNNMBFM34pID+s0lI4upUPIT788S2qF3EnOvD7MFM/GYUASdmAPspCHIyjCFVSgBgQe4Rle4c14Ml6Md+Nj3JowJjPb8AfG5w9yj5gJ</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit><latexit sha1_base64="Xgi7fqrzE5J8DuruVPlHslbtmEQ=">AAACBnicbZBLSwMxFIXv1Fetr1GXggSL4ELKtBVsF0JVUDeCWmuFtg6ZNFODmQdJRijD7Nz4V9y4UHHrb3DnvzGdKqj1QOBwzr0k+ZyQM6ks68PIjI1PTE5lp3Mzs3PzC+bi0oUMIkFogwQ8EJcOlpQznzYUU5xehoJiz+G06dzsD/rmLRWSBf656oe04+Gez1xGsNKRba4e2PHuZj1BO+iw7QpM4mN7Fx3b9SQ+uyoltpm3Cl YqNGqKXyZf24BUJ7b53u4GJPKorwjHUraKVqg6MRaKEU6TXDuSNMTkBvdoS1sfe1R24vQfCVrXSRe5gdDHVyhNf27E2JOy7zl60sPqWv7tBuF/XStSbqUTMz+MFPXJ8CI34kgFaAAFdZmgRPG+NpgIpt+KyDXWNJRGl0shVCuVcqmMRs03hEapUC1Yp1v52t4QBmRhBdZgA4qwDTU4ghNoAIE7eIAneDbujUfjxXgdjmaMr51l+CXj7RObgZhp</latexit>

K(R) + U(R) = KE + PE = constant
<latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit><latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit><latexit sha1_base64="8C5ipXW9oDXG2/015+rWz4OphH4="></latexit>

So, ET = 0 
when KE=0



answer, defend
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A

B

C

D

Energy is conserved

start an apple at an 
infinite distance from 
the Sun at rest:

infinite

can’t know that

zero

KE + PE = constant

1
we	define	PE	=	0	at																																
R	=		

The total energy is

between infinite and 0



answer, defend
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A

B

C

D

Energy is conserved

The kinetic energy of 
the apple at a midpoint 
from infinity to the sun 
is 10. At that point:

its total energy is 10

can’t know that

its potential energy is +10

KE + PE = constant

1
we	define	PE	=	0	at																																
R	=		

its potential energy is -10



answer, defend
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A

B

C

D
The energetics at                           
were best represented 
as:

Apple starts at rest at infinity 
and let go. 

U K T

E

U K T

E

U K T

E

U K T

E

infinityAB

R = 1
<latexit sha1_base64="HcagbprMsaQYG4VZjVPeKyMOJiM=">AAACBHicbVDLSgNBEOyNr7i+oh69DAbBU9iIoB6EoBePUVwTSZYwO5lNhszMLjOzwhJy9gO86id4Eq/+h1/gbzjZ5GASCxqKqm66u8KEM20879spLC2vrK4V192Nza3tndLu3oOOU0WoT2Ieq2aINeVMUt8ww2kzURSLkNNGOLge+40nqjSL5b3JEhoI3JMsYgQbKz3eXaI2k5HJOqWyV/FyoEVSnZJy7RRy1Duln3Y3Jqmg0hCOtW5VvcQEQ6wMI5yO3HaqaYLJAPdoy1KJBdXBMD94hI6s0kVRrGxJg3L178QQC60zEdpOgU1fz3tj8T+vlZroPBgymaSGSjJZFKUcmRiNv0ddpigxPLMEE8XsrYj0scLE2IxmtkQ0kyIZua5NpjqfwyLxTyoXFe/2tFy7miQERTiAQziGKpxBDW6gDj4QEPACr/DmPDvvzofzOWktONOZfZiB8/ULMGuY3g==</latexit><latexit sha1_base64="HcagbprMsaQYG4VZjVPeKyMOJiM=">AAACBHicbVDLSgNBEOyNr7i+oh69DAbBU9iIoB6EoBePUVwTSZYwO5lNhszMLjOzwhJy9gO86id4Eq/+h1/gbzjZ5GASCxqKqm66u8KEM20879spLC2vrK4V192Nza3tndLu3oOOU0WoT2Ieq2aINeVMUt8ww2kzURSLkNNGOLge+40nqjSL5b3JEhoI3JMsYgQbKz3eXaI2k5HJOqWyV/FyoEVSnZJy7RRy1Duln3Y3Jqmg0hCOtW5VvcQEQ6wMI5yO3HaqaYLJAPdoy1KJBdXBMD94hI6s0kVRrGxJg3L178QQC60zEdpOgU1fz3tj8T+vlZroPBgymaSGSjJZFKUcmRiNv0ddpigxPLMEE8XsrYj0scLE2IxmtkQ0kyIZua5NpjqfwyLxTyoXFe/2tFy7miQERTiAQziGKpxBDW6gDj4QEPACr/DmPDvvzofzOWktONOZfZiB8/ULMGuY3g==</latexit><latexit sha1_base64="HcagbprMsaQYG4VZjVPeKyMOJiM=">AAACBHicbVDLSgNBEOyNr7i+oh69DAbBU9iIoB6EoBePUVwTSZYwO5lNhszMLjOzwhJy9gO86id4Eq/+h1/gbzjZ5GASCxqKqm66u8KEM20879spLC2vrK4V192Nza3tndLu3oOOU0WoT2Ieq2aINeVMUt8ww2kzURSLkNNGOLge+40nqjSL5b3JEhoI3JMsYgQbKz3eXaI2k5HJOqWyV/FyoEVSnZJy7RRy1Duln3Y3Jqmg0hCOtW5VvcQEQ6wMI5yO3HaqaYLJAPdoy1KJBdXBMD94hI6s0kVRrGxJg3L178QQC60zEdpOgU1fz3tj8T+vlZroPBgymaSGSjJZFKUcmRiNv0ddpigxPLMEE8XsrYj0scLE2IxmtkQ0kyIZua5NpjqfwyLxTyoXFe/2tFy7miQERTiAQziGKpxBDW6gDj4QEPACr/DmPDvvzofzOWktONOZfZiB8/ULMGuY3g==</latexit>



answer, defend
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A

B

C

D
The energetics at A 
are best 
represented as:

Apple starts at rest at infinity. 

K at point A = 3

U K T

E

U K T

E

U K T

E

U K T

E

infinityAB AB



answer, defend Given a K and a U, what best represents the total energy, ET?
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A B

C



answer, defend If the total energy = 0 and the PE is as shown, what KE is 
appropriate?

 15

A B

C



answer, defend
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What is K at point A?
U K T

E

U K T

E

U K T

E

E

A

B

C

2

–2

2

–2

2

–2



answer, defend
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A

B

C

D

What is K at point A?

–5

can’t know that

0

5



answer, defend
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What is K at point B?
U K T

E

U K T

E

U K T

E

E

A

B

C 2

–2

2

–2

2

–2



answer, defend
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A

B

C

D

What is K at point B?

+3

5

–3

0



so, it cannot be negative



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10



wait.

                                            so, it cannot be negative

 21

E

R

U(R)

E

A
ET(A) = –5–5

–10
C

5

10

Stops and turns around…
cannot “escape” Earth



wait.
In order to escape Earth’s pull 

total energy must be >0 for all R

 22

E

R

U(R)

E



wait.
In order to escape Earth’s pull 

total energy must be >0 for all R

 22

E

R

U(R)

E



wait.
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All of these TOTAL 
ENERGIES would have come 
from K not sufficient

K is large enough 
for these ET to 
represent escape 
from Earth’s 
gravity



In order to escape the Earth’s gravity

The kinetic energy of a rocket must be enough so that ET 
is always positive 

that minimum speed is called the Escape Velocity 

different for every massive “host”
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Escape Velocity.

In order to escape Earth’s pull 

total energy must be >0 for all R 

balance the potential energy at the 
Earth’s surface
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In order to escape Earth’s pull 

total energy must be >0 for all R 

balance the potential energy at the 
Earth’s surface
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🖋 our first “pencils out” experience.  
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Newton had 3 issues:

1. “Action at a distance” 

2. Stability of the Universe 

3. Absolute Space and Time
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“Ac(on	at	a	distance…”	
instantaneous	

made	everyone	uncomfortable!

“It is inconceivable that inanimate brute matter should, without the 
mediation of something else which is not material, 
operate upon and affect other matter without mutual contact... 
that one body may act upon another at a distance through a vacuum, 

without the mediation of anything else... is to me so great an 
absurdity that I believe no man who has in philosophical matters a 
competent faculty of thinking can ever fall into it.”

BUT:
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IT WORKS

“I feign no hypotheses.” 

hypotheses non fingo

At this moment, physics becomes possible.

“How” more important than “Why.”
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2. Stability of the Universe

He had a cosmology 

of sorts 

backed into a corner by his own mathematics
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  Major conclusion:

The universe must be infinite and static. 

because the                   force is infinite in extent 
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he worried about this:

it all seems very unstable 

even the slightest jiggle…and the whole 
mess would unleash!

the basis of a famous correspondence that 
he had with a Rev Richard Bentley, 1692

Newton basically concludes: 

that’s God’s job. Hold everything together

 31



3. Absolute Space

what is Space? 

Old question. 

Greeks and contemporaries: 

space is an accounting scheme–what separates things 

without objects…no space: Greeks, Leibniz
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velocity seems …”relative” 

you detect steady velocity only by comparison with 
other objects 
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conundrums 1687

velocity seems …”relative” 

you detect steady velocity only by comparison with 
other objects 

and no particular velocity is special

acceleration? 

notsomuch. 

you detect changes in velocity…sort of innately 

as if there’s a special reference for comparison
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How can you tell if you are rotating around the center, ie accelerating?

Cut the rope! 

If you fly away from the mass, you were rotating. 

If not, you weren’t. 

Why? Because of your inertia - what gives you that?

Absolute Space, said Newton

The only things in the Universe: You, a rope, a weight, and a knife

How can you tell if you are moving at a constant velocity or at rest?
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for Newton

Space is a Thing. 

An infinitely big thing. 

the accelerated reference frame is 

accelerating with respect to Absolute Space

All motion? 

relative to that Big Coordinate System
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3. Absolute Space and Time

are absolute 

a universal coordinate system 

a universal clock

 36
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follow-on to Newton

impact changed western civilization 

no lie.
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Newton’s telescope design

many solar-system discoveries 

original 6 objects: Mercury, Venus, Earth, Moon, Mars, Jupiter, Saturn 

17th century: 4 Jupiter moons, 5 Saturn moons 

18th century: Uranus, 2 Uranus moons, 2 more Saturn moons 

19th century: Neptune, 1 Neptune moon, 2 more Saturn moons, 2 Mars 
moons, 1 Jupiter moon 

20th century: 12 more Jupiter moons, 7 Neptune moons, Pluto, 12 more 
Saturn moons, 16 Uranus moons 

21st century: 35 more Saturn moons, 35 more Jupiter moons, 7 more 
Neptune moons, 4 Pluto moons, 7 more Uranus moons, plus a brand new 
planet (last week)? 

+ >2000 exoplanets
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predictions and confirmations galore

Resistive media

tides (moon and earth)

oblateness of the earth (if it rotates)

little g different at equator than north or south

1 degree longitude measured in Lapland by Pierre 
de Maupertius in 1736

“precession of the equinoxes” because of top-like 
wobbling of the earth’s axis

method to determine the path of a comet with 3 
measurements

 39

}

N: RE = (231/230)RP  

(now 301/300)

RP RE

RE – RP ~ 13 miles 



from a 
theory 
to a rule

by 1840, it was clear 
that something was 
wrong with the orbit 
of Uranus
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Mercury’s  orbit is weird

 41



Mercury’s  orbit is weird

Vulcan? 

nope

 41
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T-shirt equation:

for a circular path:

a = aC =
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Gravitation:

F = G
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F = m1a

F = m1a
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answer, defend
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Force on satellite due to earth: 
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answer, defend
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A

B

C

Force on satellite due to earth: 

FS,E = G
MEMS

R2

as the speed goes up, 
 the distance:

increases

stays the same

decreases

v2 = G
ME

R



now go back to yesteryear of NASA

DOCKING!!

 47

v2 = G
ME

R

June 1965

James McDivitt and Ed White

Gemini V

https://en.wikipedia.org/wiki/James_McDivitt
https://en.wikipedia.org/wiki/Ed_White_(astronaut)


quiz

 48



docking…strange: “Hohmann Transfer”: 2 days
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now one of the 2 biggest problems in all of physics 
and astronomy

 50



 51Andromeda Galaxy, aka M31



something is terribly wrong
with stellar and galactic motions

 52

Coma cluster of galaxies 
Fritz Zwicky, 1933



something’s there
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it’s darker than you think
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something is out there
it doesn’t shine

visible light, X-rays, Infrared, UV...nothing. 
so it’s not regular atoms

But.	It	gravitates.
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if it’s not a particle

then, we’re completely lost 

which would be…you know…kind of cool

 58
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a mantra
which you’ll learn to repeat:

“if there’s a field, there’s a particle”

“if there’s a particle, then there’s a field”

and really, “everything is fields.”

or we don’t know anything about quantum mechanics!

So	there	must	be	li^le	Dark	Ma^er	par(cles:

everywhere



experiments

on the Earth, in 
orbit, and deep 
under the Earth’s 
surface
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production unknown regular particles 

LHC

direct detection unknown 

mines

indirect detection unknown 

spacecraft



Dark Matter
=:-o 

? - but perhaps 30% of the universe 

? 

something entirely new

hypothe(cal



project
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