
Les solides usuels

Objectifs :
- identifier les solides usuels



- savoir calculer leur volume

1 : Le parallélépipède rectangle

Le parallélépipède rectangle se caractérise par :

· 8 sommets

· 12 arrêtes

· 6 faces

Les arrêtes arrivant à un même sommet sont perpendiculaires 2 à 2.

Les arrêtes opposées d’une même face sont parallèles.

Les faces opposées sont parallèles.
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Volume :

V = L × l × h

Son patron est le suivant :


2 : Le cube

Un cube est un parallélépipède rectangle dont les 6 faces sont des carrés.
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Volume :

V = c 3
Son patron est le suivant :


3 : Le cylindre

Le cylindre est obtenu en faisant tourner un rectangle autour d’un axe.
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Volume :

V = 
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Son patron est le suivant :


4 : Le cône

Le cône est obtenu en faisant tourner un triangle rectangle autour d’un axe.
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5 : La sphère

La sphère est obtenue en faisant tourner un demi cercle autour d’un axe ( qui est le diamètre de la sphère).


6 : Application

a) Calculer le volume ( en mm3, puis en cm3, arrondi au dixième) d’un cylindre de 35 mm de rayon et de 60 mm de hauteur.

Réponse :

230 907,1 mm3


230,9 cm3
b) Calculer le volume en cm3 et en dm3 d’un parallélépipède rectangle de longueur 15 cm, de largeur 7 cm et de hauteur 5 cm.

Réponse :



525 cm3


0,525 dm3
c) On considère un cylindre de cuivre de diamètre 15 dm et de hauteur 22 dm.

Calculer son volume en dm3 ( arrondir à l’unité).

Convertir le résultat en m3.

Sachant que la masse volumique du cuivre est de 8 860 kg/m3, déterminer sa masse en kg puis en tonne (arrondir à l’unité).

Réponse :

V = 3 888 dm3
= 3,888 m3
m = 34 445 kg = 34,445 tonnes
Sommets 8


1 -56.69291 -56.69291 -56.69291


2 56.69291 -56.69291 -56.69291


3 56.69291 56.69291 -56.69291


4 -56.69291 56.69291 -56.69291


5 -56.69291 -56.69291 56.69291


6 56.69291 -56.69291 56.69291


7 56.69291 56.69291 56.69291


8 -56.69291 56.69291 56.69291


Faces 6


1 4 1 2 3 4


2 4 2 6 7 3


3 4 5 8 7 6


4 4 1 4 8 5


5 4 1 5 6 2


6 4 4 3 7 8


Rotations


1 0 340


2 1 0


3 2 20


Dilatations


x 100


y 100


z 100








Sommets 8


1 -50 50 50


2 -50 50 -50


3 50 50 -50


4 50 50 50


5 -50 -50 50


6 -50 -50 -50


7 50 -50 -50


8 50 -50 50


Faces 6


1 4 1 2 3 4


2 4 2 6 7 3


3 4 5 8 7 6


4 4 1 4 8 5


5 4 1 5 6 2


6 4 4 3 7 8


Rotations


1 0 345


2 1 0


3 2 20


Dilatations


x 150


y 120


z 100








Sommets 144


1 113 -42.5 0


2 112.570000884255 -42.5 9.84859893176807


3 111.283276089932 -42.5 19.6222440788992


4 109.149618369665 -42.5 29.246552100316


5 106.185266147046 -42.5 38.6482762006403


6 102.412779932421 -42.5 47.7558635825338


7 97.8608706237788 -42.5 56.5000000066905


8 92.5641809994863 -42.5 64.8141373150514


9 86.5630220658233 -42.5 72.6349999024698


10 79.9030662658857 -42.5 79.9030662822741


11 72.6349998847154 -42.5 86.563022080721


12 64.8141372960661 -42.5 92.5641810127799


13 56.4999999866189 -42.5 97.8608706353671


14 47.7558635615286 -42.5 102.412779942216


15 38.6482761788614 -42.5 106.185266154973


16 29.246552077929 -42.5 109.149618375664


17 19.6222440560746 -42.5 111.283276093957


18 9.84859890867957 -42.5 112.570000886275


19 -2.31766874224609E-08 -42.5 113


20 -9.84859895485655 -42.5 112.570000882235


21 -19.6222441017238 -42.5 111.283276085908


22 -29.2465521227029 -42.5 109.149618363666


23 -38.6482762224193 -42.5 106.185266139119


24 -47.7558636035391 -42.5 102.412779922626


25 -56.5000000267621 -42.5 97.8608706121904


26 -64.8141373340366 -42.5 92.5641809861928


27 -72.6349999202241 -42.5 86.5630220509257


28 -79.9030662986625 -42.5 79.9030662494973


29 -86.5630220956187 -42.5 72.634999866961


30 -92.5641810260735 -42.5 64.8141372770809


31 -97.8608706469555 -42.5 56.4999999665473


32 -102.41277995201 -42.5 47.7558635405234


33 -106.1852661629 -42.5 38.6482761570824


34 -109.149618381662 -42.5 29.2465520555421


35 -111.283276097982 -42.5 19.62224403325


36 -112.570000888295 -42.5 9.84859888559105


37 -113 -42.5 -4.63533748449219E-08


38 -112.570000880215 -42.5 -9.84859897794502


39 -111.283276081883 -42.5 -19.6222441245483


40 -109.149618357668 -42.5 -29.2465521450899


41 -106.185266131192 -42.5 -38.6482762441983


42 -102.412779912831 -42.5 -47.7558636245442


43 -97.8608706006021 -42.5 -56.5000000468337


44 -92.5641809728991 -42.5 -64.8141373530218


45 -86.563022036028 -42.5 -72.6349999379785


46 -79.9030662331089 -42.5 -79.9030663150509


47 -72.6349998492066 -42.5 -86.5630221105164


48 -64.8141372580956 -42.5 -92.5641810393672


49 -56.4999999464757 -42.5 -97.8608706585438


50 -47.7558635195182 -42.5 -102.412779961805


51 -38.6482761353035 -42.5 -106.185266170827


52 -29.2465520331551 -42.5 -109.149618387661


53 -19.6222440104255 -42.5 -111.283276102006


54 -9.84859886250266 -42.5 -112.570000890315


55 6.95300622673828E-08 -42.5 -113


56 9.84859900103361 -42.5 -112.570000878195


57 19.622244147373 -42.5 -111.283276077859


58 29.2465521674769 -42.5 -109.149618351669


59 38.6482762659772 -42.5 -106.185266123265


60 47.7558636455495 -42.5 -102.412779903036


61 56.5000000669053 -42.5 -97.8608705890138


62 64.814137372007 -42.5 -92.5641809596056


63 72.6349999557329 -42.5 -86.5630220211302


64 79.9030663314392 -42.5 -79.9030662167205


65 86.5630221254141 -42.5 -72.6349998314523


66 92.5641810526607 -42.5 -64.8141372391105


67 97.8608706701322 -42.5 -56.4999999264041


68 102.4127799716 -42.5 -47.7558634985129


69 106.185266178754 -42.5 -38.6482761135245


70 109.149618393659 -42.5 -29.2465520107682


71 111.283276106031 -42.5 -19.6222439876008


72 112.570000892335 -42.5 -9.84859883941406


73 113 42.5 0


74 112.570000884255 42.5 9.84859893176807


75 111.283276089932 42.5 19.6222440788992


76 109.149618369665 42.5 29.246552100316


77 106.185266147046 42.5 38.6482762006403


78 102.412779932421 42.5 47.7558635825338


79 97.8608706237788 42.5 56.5000000066905


80 92.5641809994863 42.5 64.8141373150514


81 86.5630220658233 42.5 72.6349999024698


82 79.9030662658857 42.5 79.9030662822741


83 72.6349998847154 42.5 86.563022080721


84 64.8141372960661 42.5 92.5641810127799


85 56.4999999866189 42.5 97.8608706353671


86 47.7558635615286 42.5 102.412779942216


87 38.6482761788614 42.5 106.185266154973


88 29.246552077929 42.5 109.149618375664


89 19.6222440560746 42.5 111.283276093957


90 9.84859890867957 42.5 112.570000886275


91 -2.31766874224609E-08 42.5 113


92 -9.84859895485655 42.5 112.570000882235


93 -19.6222441017238 42.5 111.283276085908


94 -29.2465521227029 42.5 109.149618363666


95 -38.6482762224193 42.5 106.185266139119


96 -47.7558636035391 42.5 102.412779922626


97 -56.5000000267621 42.5 97.8608706121904


98 -64.8141373340366 42.5 92.5641809861928


99 -72.6349999202241 42.5 86.5630220509257


100 -79.9030662986625 42.5 79.9030662494973


101 -86.5630220956187 42.5 72.634999866961


102 -92.5641810260735 42.5 64.8141372770809


103 -97.8608706469555 42.5 56.4999999665473


104 -102.41277995201 42.5 47.7558635405234


105 -106.1852661629 42.5 38.6482761570824


106 -109.149618381662 42.5 29.2465520555421


107 -111.283276097982 42.5 19.62224403325


108 -112.570000888295 42.5 9.84859888559105


109 -113 42.5 -4.63533748449219E-08


110 -112.570000880215 42.5 -9.84859897794502


111 -111.283276081883 42.5 -19.6222441245483


112 -109.149618357668 42.5 -29.2465521450899


113 -106.185266131192 42.5 -38.6482762441983


114 -102.412779912831 42.5 -47.7558636245442


115 -97.8608706006021 42.5 -56.5000000468337


116 -92.5641809728991 42.5 -64.8141373530218


117 -86.563022036028 42.5 -72.6349999379785


118 -79.9030662331089 42.5 -79.9030663150509


119 -72.6349998492066 42.5 -86.5630221105164


120 -64.8141372580956 42.5 -92.5641810393672


121 -56.4999999464757 42.5 -97.8608706585438


122 -47.7558635195182 42.5 -102.412779961805


123 -38.6482761353035 42.5 -106.185266170827


124 -29.2465520331551 42.5 -109.149618387661


125 -19.6222440104255 42.5 -111.283276102006


126 -9.84859886250266 42.5 -112.570000890315


127 6.95300622673828E-08 42.5 -113


128 9.84859900103361 42.5 -112.570000878195


129 19.622244147373 42.5 -111.283276077859


130 29.2465521674769 42.5 -109.149618351669


131 38.6482762659772 42.5 -106.185266123265


132 47.7558636455495 42.5 -102.412779903036


133 56.5000000669053 42.5 -97.8608705890138


134 64.814137372007 42.5 -92.5641809596056


135 72.6349999557329 42.5 -86.5630220211302


136 79.9030663314392 42.5 -79.9030662167205


137 86.5630221254141 42.5 -72.6349998314523


138 92.5641810526607 42.5 -64.8141372391105


139 97.8608706701322 42.5 -56.4999999264041


140 102.4127799716 42.5 -47.7558634985129


141 106.185266178754 42.5 -38.6482761135245


142 109.149618393659 42.5 -29.2465520107682


143 111.283276106031 42.5 -19.6222439876008


144 112.570000892335 42.5 -9.84859883941406


Faces 3


1 72 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 108 107 106 105 104 103 102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73


2 72 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72


3 72 144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73


Rotations


1 0 290


2 1 0


3 2 0


Dilatations


x 100


y 100


z 100








Sommets 14


1 -28 -43 -57


2 28 -43 -57


3 28 42 -57


4 -28 42 -57


5 141 -43 -57


6 141 42 -57


7 197 -43 -57


8 197 42 -57


9 -141 -43 -57


10 -141 42 -57


11 -28 -156 -57


12 28 -156 -57


13 -28 155 -57


14 28 155 -57


Faces 6


1 4 1 2 3 4


2 4 2 5 6 3


3 4 5 7 8 6


4 4 9 1 4 10


5 4 11 12 2 1


6 4 4 3 14 13


Articulations 5


2 3 4 5 6 7 8 90


5 6 2 7 8 90


4 1 2 9 10 90


1 2 2 11 12 90


3 4 2 13 14 90


Rotations


1 0 105


2 1 340


3 2 0


Pas 10 20








Sommets 14


1 -42 42 -42


2 42 42 -42


3 42 -42 -42


4 -42 -42 -42


5 126 42 -42


6 126 -42 -42


7 210 42 -42


8 210 -42 -42


9 -126 42 -42


10 -126 -42 -42


11 -42 126 -42


12 42 126 -42


13 -42 -126 -42


14 42 -126 -42


Faces 6


1 4 1 2 3 4


2 4 2 5 6 3


3 4 5 7 8 6


4 4 9 1 4 10


5 4 11 12 2 1


6 4 4 3 14 13


Articulations 5


2 3 4 5 6 7 8 90


5 6 2 7 8 90


4 1 2 9 10 90


1 2 2 11 12 90


3 4 2 13 14 90


Rotations


1 0 210


2 1 20


3 2 0


Pas 10 20








Laterales 36


Sommets 144


1 0 -42.5 0


2 9.76144318900906 -42.5 0


3 19.5228863780181 -42.5 0


4 29.2843295670272 -42.5 0


5 39.0457727560362 -42.5 0


6 48.8072159450453 -42.5 0


7 58.5686591340543 -42.5 0


8 68.3301023230634 -42.5 0


9 78.0915455120725 -42.5 0


10 87.8529887010815 -42.5 0


11 97.6144318900906 -42.5 0


12 107.3758750791 -42.5 0


13 117.137318268109 -42.5 0


14 126.898761457118 -42.5 0


15 136.660204646127 -42.5 0


16 146.421647835136 -42.5 0


17 156.183091024145 -42.5 0


18 165.944534213154 -42.5 0


19 175.705977402163 -42.5 0


20 185.467420591172 -42.5 0


21 195.228863780181 -42.5 0


22 204.99030696919 -42.5 0


23 214.751750158199 -42.5 0


24 224.513193347208 -42.5 0


25 234.274636536217 -42.5 0


26 244.036079725226 -42.5 0


27 253.797522914235 -42.5 0


28 263.558966103245 -42.5 0


29 273.320409292254 -42.5 0


30 283.081852481263 -42.5 0


31 292.843295670272 -42.5 0


32 302.604738859281 -42.5 0


33 312.36618204829 -42.5 0


34 322.127625237299 -42.5 0


35 331.889068426308 -42.5 0


36 341.650511615317 -42.5 0


37 351.411954804326 -42.5 0


38 0 42.5 0


39 9.76144318900906 42.5 0


40 19.5228863780181 42.5 0


41 29.2843295670272 42.5 0


42 39.0457727560362 42.5 0


43 48.8072159450453 42.5 0


44 58.5686591340543 42.5 0


45 68.3301023230634 42.5 0


46 78.0915455120725 42.5 0


47 87.8529887010815 42.5 0


48 97.6144318900906 42.5 0


49 107.3758750791 42.5 0


50 117.137318268109 42.5 0


51 126.898761457118 42.5 0


52 136.660204646127 42.5 0


53 146.421647835136 42.5 0


54 156.183091024145 42.5 0


55 165.944534213154 42.5 0


56 175.705977402163 42.5 0


57 185.467420591172 42.5 0


58 195.228863780181 42.5 0


59 204.99030696919 42.5 0


60 214.751750158199 42.5 0


61 224.513193347208 42.5 0


62 234.274636536217 42.5 0


63 244.036079725226 42.5 0


64 253.797522914235 42.5 0


65 263.558966103245 42.5 0


66 273.320409292254 42.5 0


67 283.081852481263 42.5 0


68 292.843295670272 42.5 0


69 302.604738859281 42.5 0


70 312.36618204829 42.5 0


71 322.127625237299 42.5 0


72 331.889068426308 42.5 0


73 341.650511615317 42.5 0


74 351.411954804326 42.5 0


75 9.72429793929362 -43.3507658295435 0


76 19.1531280178428 -45.8772132329337 0


77 27.9999999933687 -50.0025773842428 0


78 35.9961061375581 -55.6015111812356 0


79 42.8984888113815 -62.5038938536433 0


80 48.4974226100143 -70.4999999966843 0


81 52.6227867631379 -79.3468719713641 0


82 55.149234168462 -88.7757020493951 0


83 56 -98.5 0


84 55.149234168462 -108.224297950605 0


85 52.6227867631379 -117.653128028636 0


86 48.4974226100143 -126.500000003316 0


87 42.8984888113815 -134.496106146357 0


88 35.9961061375581 -141.398488818764 0


89 27.9999999933687 -146.997422615757 0


90 19.1531280178428 -151.122786767066 0


91 9.72429793929361 -153.649234170457 0


92 -1.14857919969718E-08 -154.5 0


93 -9.7242979619162 -153.649234166468 0


94 -19.153128039429 -151.12278675921 0


95 -28.0000000132626 -146.997422604271 0


96 -35.9961061551553 -141.398488803999 0


97 -42.8984888261473 -134.496106128759 0


98 -48.4974226215001 -126.499999983422 0


99 -52.6227867709946 -117.65312800705 0


100 -55.149234172451 -108.224297927982 0


101 -56 -98.4999999770284 0


102 -55.1492341644731 -88.7757020267725 0


103 -52.6227867552812 -79.3468719497779 0


104 -48.4974225985285 -70.4999999767904 0


105 -42.8984887966156 -62.503893836046 0


106 -35.9961061199608 -55.6015111664698 0


107 -27.9999999734747 -50.002577372757 0


108 -19.1531279962566 -45.877213225077 0


109 -9.72429791667099 -43.3507658255545 0


110 9.72429793929362 43.3507658295435 0


111 19.1531280178428 45.8772132329337 0


112 27.9999999933687 50.0025773842428 0


113 35.9961061375581 55.6015111812356 0


114 42.8984888113815 62.5038938536433 0


115 48.4974226100143 70.4999999966843 0


116 52.6227867631379 79.3468719713641 0


117 55.149234168462 88.7757020493951 0


118 56 98.5 0


119 55.149234168462 108.224297950605 0


120 52.6227867631379 117.653128028636 0


121 48.4974226100143 126.500000003316 0


122 42.8984888113815 134.496106146357 0


123 35.9961061375581 141.398488818764 0


124 27.9999999933687 146.997422615757 0


125 19.1531280178428 151.122786767066 0


126 9.72429793929361 153.649234170457 0


127 -1.14857919969718E-08 154.5 0


128 -9.7242979619162 153.649234166468 0


129 -19.153128039429 151.12278675921 0


130 -28.0000000132626 146.997422604271 0


131 -35.9961061551553 141.398488803999 0


132 -42.8984888261473 134.496106128759 0


133 -48.4974226215001 126.499999983422 0


134 -52.6227867709946 117.65312800705 0


135 -55.149234172451 108.224297927982 0


136 -56 98.4999999770284 0


137 -55.1492341644731 88.7757020267725 0


138 -52.6227867552812 79.3468719497779 0


139 -48.4974225985285 70.4999999767904 0


140 -42.8984887966156 62.503893836046 0


141 -35.9961061199608 55.6015111664698 0


142 -27.9999999734747 50.002577372757 0


143 -19.1531279962566 45.877213225077 0


144 -9.72429791667099 43.3507658255545 0


Faces 3


1 74 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38


2 36 1 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109


3 36 38 144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111 110


Articulations 38


2 1 35 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 -90


38 39 35 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 -90


1 38 72 2 39 3 40 4 41 5 42 6 43 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 5


2 39 70 3 40 4 41 5 42 6 43 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


3 40 68 4 41 5 42 6 43 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


4 41 66 5 42 6 43 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


5 42 64 6 43 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


6 43 62 7 44 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


7 44 60 8 45 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


8 45 58 9 46 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


9 46 56 10 47 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


10 47 54 11 48 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


11 48 52 12 49 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


12 49 50 13 50 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


13 50 48 14 51 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


14 51 46 15 52 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


15 52 44 16 53 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


16 53 42 17 54 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


17 54 40 18 55 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


18 55 38 19 56 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


19 56 36 20 57 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


20 57 34 21 58 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


21 58 32 22 59 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


22 59 30 23 60 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


23 60 28 24 61 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


24 61 26 25 62 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


25 62 24 26 63 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


26 63 22 27 64 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


27 64 20 28 65 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


28 65 18 29 66 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


29 66 16 30 67 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


30 67 14 31 68 32 69 33 70 34 71 35 72 36 73 37 74 10


31 68 12 32 69 33 70 34 71 35 72 36 73 37 74 10


32 69 10 33 70 34 71 35 72 36 73 37 74 10


33 70 8 34 71 35 72 36 73 37 74 10


34 71 6 35 72 36 73 37 74 10


35 72 4 36 73 37 74 10


36 73 2 37 74 10


Rotations


1 0 315


2 1 20


3 2 0


Pas 8 20
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