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 ｱザｯﾁｳﾝｬ ｰﾁｬﾂガ–  ﾟガﾞﾐﾞﾝ ﾟｭﾐﾝｬ ゴヱﾗﾝｬ カザｸガｳﾝｬ–  ｡ｭザﾂザﾗﾞﾝ ｱﾜﾁｳﾆ｀ﾝｬ ｱザヱﾗﾝｬ ｱヱｸﾞﾝｬ- ﾝｬ ﾕﾈﾝｬ ｱﾞｫﾄ､ ﾛヱｯ｀ﾞﾐﾝｬ ﾁﾆﾏ ゴヱｭｵゴ لガゼｬ ｡ﾂｸﾝｬ /-  ｱｻﾗﾈ1 

 ≒ 

 احركة   الوحدة اأولي :                                                                             
 . Workالشغل    (   1 – 1الدرس  )                                                                     

 ｬｦﾄﾝｬل ガゼｬل :   
    ﾈ｀ﾝｬ ガ､ ﾟﾄヅｬ ヰザﾄガﾚﾝｬ ヰザｯ ｮｳﾜ､: ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ ｰﾁｭｯﾏ لﾜ カザﾞﾏ لｿｳ ゲﾀﾝｬ ゴ｀ﾞﾐﾝｬ ｺﾞﾋ   

1- ｯギガｯｺｵｮ ジﾘ ヰﾆｺ ｳｽｮﾄｪｱ ｲﾃｷｨヱ ｲグﾛ ｯギズﾘ ヰグﾜｵ ｳズ｀ヱﾑ .    .......................( )  

2-  ｯガﾃｮﾁﾜヱ ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ( 1 ) N  ｳﾘｯﾆヱ ｲグﾜﾟｮ ケｯｺｵｮ ジﾘ ヰﾆｺﾟｮ ﾝﾃｽzｵ 

     ﾁｽｮグ ﾃｵヱ.         ......................(.  ) 

3-  ｳｽｮﾄヅｮグ ｲグﾜﾟｮ ジギｺｵヱﾟ ザﾁﾁﾒﾟｮ ｰﾃﾌﾟｮ لﾊｯｽ ザグｯﾆｵ ｳズﾁﾁﾑ ｳズヱﾞ.  .......................( ) 

  

   : ゴヱｭｵﾝｬ لｬｦﾄﾝｬ 
 ( ｱ｀デﾏ ヰザﾄガﾚﾝｬ ヰザｯ ﾎﾊ  ( ｱ｀デﾏガ ، rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )X  ﾁザﾓ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )

: ゴﾞザ ｭ｀｀ لﾜ ゴﾖ rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ   
1)   )    (ﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ ｲグﾜﾟｮ ヮ F

  لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ヰﾆｺﾟｮ ジ｀ﾑ ｲﾃｷｨヱﾟｮ 

              ﾃﾌﾟｮ لﾊｯｽ ザグｯﾆズｰ  ｯギｺｵヱﾟ ジガｯｺｵドｮヰﾆｺﾟｮ ジ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ F
       

               ｳｽｮﾄヅｮ ヴｺｵヱグ ، d
 . 

2)   )    ( ジﾘ لﾖﾈﾟｮ ﾅｯズﾛ ｲﾁｽグ ﾄヱﾃﾟｯｱ ヴﾟ ﾄヱﾃズグ ) لグｺﾟｮ ( ジガ ｴｯｽグ｀ﾟ ジﾟグﾁﾟｮ ヰｯﾎカﾟｮ( J )  . 

 . グｺﾟｮ( J )   ﾃｵヱ / ヮｵグズカ ｬﾘｯﾞズ( N/m )ل )    (   (3

4)   )    ( ｯガﾃｮﾁﾜヱ ｲグﾛ ｴﾃｷｦ( 10 ) N  ، لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ヰﾆｺﾟｮ ジ｀ﾑ
 ｳﾘｯﾆヱ ジﾜﾘダｮ ザグｵﾆヱﾟｮ ジ｀ﾑ ヰﾆｺﾟｮ ｼズﾄｦُ ｮﾂｪﾘ( 5 ) m  لﾖﾈﾟｮ ヮｪﾘ

 ヰﾆｺﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮズ ザグｯﾆJ . ( 50 ) 

5)   )    ( ｲグﾜﾟｮ ケﾂガ لﾖﾈ ヮｪﾘ ، ヰﾆｺ ｳﾞﾃｽ ケｯｺｵｮ ジ｀ﾑ tｯズﾁグヱﾑ ｲグﾛ ｴﾃｷｦ ｮﾂｩ
.ヮﾞヱズ ｯヱ ﾃｱﾞｦ ヮグﾞズ ヰﾆｺﾟｮ ジ｀ﾑ 

ﾖﾈﾟｮ ヮｪﾘ ، ヰズﾜｵﾆヱ ﾍﾀ ジﾘ ｳｵｱｯｷ ｳﾑﾃﾆｱ ﾝﾃｽｵグ ヰﾆｺ ジ｀ﾑ ｳカﾄｵヱﾟｮ ザグﾜﾟｮ ヮヱ ｳﾑグヱｺヱ ｴﾃｷｦ ｮﾂｦل )    (   (6
. tｮﾃﾙﾊ ザグｯﾆズ ヰﾆｺﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ 

7)   )    (ﾟｮ لﾖﾈ ヮグﾞズ ｳｽｮﾄヅｮ ケｯｺｵｮ ジ｀ﾑ tｯズﾁグヱﾑ ｲグﾜﾟｮ ﾃズｷｧｵ ケｯｺｵｮ ヮｯﾞ ｮﾂｩ ، tｯｱﾟｯﾆ ｲグﾜ . 

8)   )    ( ヰﾆｺﾟｮ ｳﾑﾃﾆ ジﾘ ج ﾉﾜカ グｦ ｲﾁｯズﾄ {ﾃズﾖｵﾟ ザﾁｨズ لﾖﾈﾟｮ ヮｪﾘ ، لﾖﾈ ﾃズｷｧｵﾟ ヰﾆｺ ﾐﾌﾀ ｮﾂｩ. 

 )    ( ヱﾞズグ ｳヱﾎｵカヱ ｳズﾃｭｮﾁ ｳﾞﾃｽ ザﾃｭｮﾁ ﾃｯﾆヱ ジ｀ﾑ ヰﾆｺ ﾝﾃｽｵズ ｯヱﾁカﾑل ﾖﾈﾟｮ ヮｪﾘ ｳ｀ヱｯﾞ ｲﾃグﾁل グﾂｱヱﾟｮل  (9

             . tｮﾃﾙﾊ ザグｯﾆズ ヰﾆｺﾟｮ ジ｀ﾑ 

11) . ヰﾆｺﾟｮ ジ｀ﾑ ﾃズｷｧｵﾟｮ ｲﾃｵﾘ لバﾀ ケｯｺｵドｮグ ﾃｮﾁﾜヱﾟｮ ｳｵｱｯｷ ｲグﾜﾟｮ ジガ ｳヱﾎｵカヱﾟｮ ｲグﾜﾟｮ )    ( 
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 ≪ 

 

 : ジカｯｷﾟｮ لｮｨﾆﾟｮ / ﾐｱｯｵ 
11)   )    ( ジﾟｩ ヴﾒﾌグヱ ヮヱ ﾝﾃｽｵズ ｯヱﾁカﾑ ヰﾆｺﾟｮ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ

ﾟｮ ジ｀ﾑ ﾋﾃダｮ ｼﾍﾆヱ ﾃｯﾆ( b )   ﾅﾙカ ヮヱ ﾝﾃｽｵ ｮﾂｩ ヴカヱ ﾃｱﾞｦ
グヱﾟｮ ﾃｯﾆヱﾟｮ ジ｀ﾑ ﾋﾃダｮ ジﾟｩ ﾐﾌ( a )  . 

12)   )    (. ﾍﾜﾘ ヴカﾄググ ヰﾆｺ｀ﾟ ｳズﾆｦﾃﾟｮ ｳｽｮﾄヅｮ ﾃｮﾁﾜヱ ジ｀ﾑ ヰﾆｺ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ ﾗﾛグｵズ 

13)   )    ( ジカｽカヱﾟ ジカｯズｱﾟｮ ﾍﾀﾟｮ لズヱ ヮヱ ヰﾆｺ ジ｀ﾑ ｲﾃｷｨヱ ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ ｰｯﾆｽ ヮﾞヱズ( F – x ) . 

14)   )    ( ケﾃｮﾁﾜヱ ｳ｀ｵﾞ ｴﾜ｀ﾑ ｮﾂｩ( m )  ﾃｽﾟｮ ﾗﾃﾍﾟｮ ジﾘ  ﾋｱｯカﾟｮ لｯﾍｵﾆｮグ ، لヱｯｽ ジﾘ ｴｱｷヱ ジﾆｦﾃ ﾋｱｯカﾟ 

              ｳﾘｯﾆヱ ｯガﾃズｷｧｵｱ(〉 x ) ｳﾛバﾒﾟｮ ヮヱ ｰﾆｽズ ｳ｀ｵﾞﾟｮ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ ヮｪﾘ ، ( W=½k〉x (  . 

15)   )    ( ヮズｵﾁヱｯﾒｵヱ ヮズグﾛ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ NF 301   グ NF 402    

              ヮｮﾃｷｨｵ ジﾘヮ､  ザグｵﾆヱﾟｮ ジ｀ﾑ ヰﾆｺﾟｮ ﾝﾃｽｵ ｮﾂｪﾘ ، ヰﾆｺ ジ｀ﾑ ﾁｽｮグ 
              ｳﾘｯﾆヱ ジﾜﾘダｮ( 10 ) m  ザグｯﾆズ ヰﾆｺﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヮｪﾘ       

( 500 ) j                 .   
 

: ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ-  
 -:ﾜ､ ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ rｭｯﾄｭヱ｀ ヮｬﾁｳ ｭ｀ｯ｀ل 

1-  ズ ﾗカﾊ ｴｯズヱﾞﾟｮ ヮヱ ｳズｭｯズﾄズﾘ ｳズヱﾞﾞ لﾖﾈﾟｮ   ........... 

2-    ｲグﾛ ｴﾃｷｦ( F )  ｴカｯﾞ ｶズｽｱ لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ヰﾆｺﾟｮ ジ｀ﾑ
 ｯガﾃｮﾁﾜヱ ｳズグｮﾄ ﾐカﾊｵ( し )  ヴﾟﾂｱｵ لﾖﾈﾟｮ ヮｪﾘ ، ｳﾞﾃｽﾟｮ ケｯｺｵｮ ﾐヱ

 tバﾖﾈ لﾂｱｵ ド  ........... ｳｱﾞﾃヱﾟｮ ｯヱカズｱ  ............ ｳｱﾞﾃヱﾟｮ . 
  

3- ｵｱｯｷ ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ ヮグﾞズｳ ヮﾞヱズ ｯヱ ﾃｱﾞｦ ) ｳヱﾎｵカヱ (  tｯｱｺグヱグ
 ، ....... ザグｯﾆｵ ) ｴｯｺﾃﾁﾟｯｱ ( ｳｽｮﾄヅｮ ケｯｺｵｮグ ｲグﾜﾟｮ ケｯｺｵｮ ヮズｱ ｳズグｮﾄﾟｮ ヮグﾞｵ ｯヱﾁカﾑ ﾃｱﾞｦ لﾖﾈﾟｮ ヮグﾞズ ｯヱカズｱ

 ، ....... ザグｯﾆｵ ) ｴｯｺﾃﾁﾟｯｱ ( ｳｽｮﾄヅｮ ケｯｺｵｮグ ｲグﾜﾟｮ ケｯｺｵｮ ヮズｱ ｳズグｮﾄﾟｮ ヮグﾞｵ ｯヱﾁカﾑ tًｯｱﾟｯﾆグ ヮﾞヱズ ｯヱ ヰﾁﾒカズグ
 ｼｱﾊｵ ｯヱﾁカﾑ ｲグﾜﾟｮ ケﾂガ لﾖﾈ ケｯｺｵｮ ヮズｱ ｳズグｮﾄﾟｮ ....... ｳズグｯﾆヱ ) ｴｯｺﾃﾁﾟｯｱ ( ｳｽｮﾄヅｮ ケｯｺｵｮグ ｲグﾜﾟｮ. 

 

4-  ザグﾜﾟｮ ケﾂガ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ ヮｪﾘ ، ｳｵｱｯｷ ｳﾑﾃﾆｱグ ｳカﾄｵヱﾟｮ ザグﾜﾟｮ ヮヱ ｳﾑグヱｺヱ ﾃズｷｧｵ ｴｽｵ ヰﾆｺ ﾝﾃｽｵ ｮﾂｩ
 ........ ザグｯﾆズ. 

5-  ヮﾄグ ヮヱ لﾞ ジ｀ﾑ ﾍﾜﾘ ﾗﾛグｵズグ ، ........................ ジ｀ﾑ ﾗﾛグｵズ ド ヰﾆｺ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ
ヰﾆｺﾟｮ  ...................... グ. 

6- .  ............ ｬﾘｯﾞｵグ  ........... ﾅｯズﾜﾟ ｲﾁｽグ لグｺﾟｮ 
 
 

チケΕや ウトシ 

 ケゅジヨャやb  ケゅジヨャやa 

NF 301 


 

NF 402 


 

F


 
sinFFy 


 

cosFFx 
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 ≫ 

 

7-  ヴｵ｀ｵﾞ ﾚグﾁカﾊ ﾐﾌグ( 0.5 ) kg  ジ｀ﾑ لズヱズ ﾅ｀ヱｦ ザグｵﾆヱ ｳヱﾛ ﾁカﾑ
 ｳズグｮﾄｱ ﾚﾘダｮ 30  ﾚグﾁカﾊﾟｮ ﾝﾃｽｵ ｮﾂｪﾘ ، لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｯヱﾞ

 ｳﾘｯﾆヱ ザグｵﾆヱﾟｮ ジ｀ﾑ( 60 ) cm  لﾖﾈﾟｮ ヮｪﾘ ، ヮﾄグ ヮﾑ ｹｵｯカﾟｮ
 ( ｲﾁｽグｱ ﾚグﾁカﾊﾟｮj ......... ザグｯﾆズ ) . 

 

8-  ﾅ｀ヱｦ ジﾜﾘｦ ザグｵﾆヱ ジ｀ﾑ ﾝﾃｽｵズ ヰﾆｺ ジ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ
 ( ｲﾁｽグｱ ヰﾆｺﾟｮ ｳｽｮﾄヅ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヮｪﾘ ،j  ....... ザグｯﾆズ  ). 

 
9-  ジカｽカヱ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ( F-x )  ｲグﾛ ﾃズｷｧｵ ｴｽｵ ヰﾆｺ ｳﾞﾃｽ ヮﾑ ﾃｱﾒヱﾟｮ

ﾃズﾖｵヱ ヰﾆｺﾟｮ ｳｽｮﾄｩ ジﾘ ｲグﾜﾟｮ ヴｵﾟﾂｱ ザﾂﾟｮ لﾖﾈﾟｮ ヮグﾞズ ジカｽカヱﾟｮ ヮヱグ ، ｲ           
 ( ｲﾁｽグｱj ......... ザグｯﾆズ ) . 

 

11- グ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ.. ジ｀ﾑ ﾗﾛグｵズ ド ヰﾆｺﾟｮ ヮﾄﾛグｵズグ ، ............ ジ｀ﾑ ﾗ 
 

ﾝｬ لｬｦﾄﾝｬﾎｯｬﾁ :-   (  ｱ｀デﾏ ﾎﾊ  ﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ لﾜﾝ ｱｯｭｸｧ ｮﾄヱ､ ﾟｭ｀､ ﾎﾙｬガﾝｬ ﾎｯﾁ｀ﾝｬ ゴﾖ ): ｱザﾝｭｳ- 
1-   ｳズヱﾞﾞ ﾗカﾊzｵ ｳズﾟｯｵﾟｮ ｳズｭｯズﾄズﾙﾟｮ ｴｯズヱﾞﾟｮ ヮヱ ﾍﾜﾘ ｲﾁｽｮグｳズﾁﾁﾑ  : ジガグ     

                             ｳｽｮﾄヅｮ ﾟｮلﾖﾈ                                   ｲグﾜﾟｮ ｳ｀ｺﾒﾟｮ 
2-  ヴｽズﾄｵグ ヰﾆｺ ジ｀ﾑ ﾃｷｨｵ ｳヱﾎｵカヱ ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ ｰｯﾆｽ ジﾘ ｳヱﾁﾀｵﾆヱﾟｮ ｳズﾌｯズﾃﾟｮ ｳﾛバﾒﾟｮジガ      : 

  cos. dFdFW 
                          sin. dFdFW 

                        
  tan. dFdFW 

                          cos. dFdFW 
   

3- ｲグﾜﾟｮ ﾃズｷｧｵ ケｯｺｵｮ ヮズｱ ｳズグｮﾄﾟｮ ヮグﾞｵ ｯヱﾁカﾑ ｲグﾜﾟｮ لﾖﾈ ) ジﾈバｵズ ( ヰﾁﾒカズ  ) ｳｽｮﾄヅｮ ( ｳﾞﾃｽﾟｮ ケｯｺｵｮグ
 ザグｯﾆｵ ｴｯｺﾃﾁﾟｯｱ      : 

  ﾃﾙﾊ                31                  91                  181   
4-  ﾄヱﾃﾟｯｱ ヴﾟ ﾄヱﾃズグ لグｺﾟｮ ( ｲﾁｽグｱ لﾖﾈﾟｮ ﾅｯﾜ>ズJ ｴｮﾁｽグ｀ﾟ ジﾟグﾁﾟｮ ヰｯﾎカﾟｮ ジﾘ ) لグｺﾟｮグ ،  (J )  ｬﾘｯﾞズ    : 

         
m

N                2mN                    cmN            mN   
5-  ヰﾆｺ ｳｽｮﾄｩ ジﾘ ｳヱﾎｵカヱ ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ ﾗﾛグｵズفقط ジ｀ﾑ :            

 ｳｽｮﾄヅｮ ﾃｮﾁﾜヱグ ｲグﾜﾟｮ ﾃｮﾁﾜヱ                   ｲグﾜﾟｮ ﾃｮﾁﾜヱ  

 ｽｮﾄヅｮ ﾃｮﾁﾜヱｳ ｳﾞﾃｽﾟｮ ケｯｺｵｮ ジ｀ﾑ ｲグﾜ｀ﾟ ｳズﾁグヱﾒﾟｮ ｳｱﾞﾃヱﾟｮグ                                                                
 ｳｽｮﾄヅｮ ﾃｮﾁﾜヱグ ｲグﾜﾟｮ ﾃｮﾁﾜヱ  ｯヱギカズｱ ｳズグｮﾄﾟｮ ﾃｮﾁﾜヱグ   

 
       

F = 40  N   

d = 20 m 
60 

30 

kgm 5.0 

cmx 60 

 NF


 

 mx 

100 

2  0\0 
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 √ 

6 – ﾘ ، ｣ｮグギﾟｮ ジﾘ ﾍﾜﾆｵﾟ ｯギﾞﾃｵ ヰｷ ヴｵﾘﾃﾕ ) ｲﾂﾘｯカ ( ｳﾘﾃﾈ ヮヱ ｯギｺﾃﾀｦグ ケﾁズｱ ｲﾃズﾖﾊ ｲﾃﾞ لﾙﾍ ﾝﾆヱｦ ヮグﾞズ
 ｲﾃﾞﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ : 

   ｯギｱ tｯﾞﾆヱヱ لﾎ ｯヱﾟｯﾍ ｲﾃﾞﾟｮ ジ｀ﾑ ｳズｱﾂｯｺﾟｮ ｲグﾛ ﾃズｷｧｵ ｰｱﾆｱ tｯｱｺグヱ. 
 ｲﾃﾞ｀ﾟ ﾋﾃダｮ ｰﾂｺ ｲグﾛ ｴｯｱｷ ｰｱﾆｱ ﾋﾃダｮ グｽカ ｯギﾍグﾜﾆ ｣ｯカｷｦ ｮﾃﾙﾊ . 
  ﾋﾃダｮ ｼﾍﾆ ヮﾑ ｲﾃﾞﾟｮ ﾏｯﾙｵﾃｮ ﾉﾜカ ｰｱﾆｱ ｯギﾍグﾜﾆ ｣ｯカｷｦ tｯｱﾟｯﾆ. 

 ヅｮ ヰｮﾁﾒカｮ ｰｱﾆｱ ｯギｱ tｯﾞﾆヱヱ لﾎ ｯヱﾟｯﾍ tｮﾃﾙﾊ ｳｽｮﾄ. 
 

∵-  ジカｽカヱ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ( F-x )  ﾃズｷｧｵ ｴｽｵ ｲﾃｯズﾆ ｳﾞﾃｽ ヮﾑ ﾃｱﾒヱﾟｮ
 ジ｀ﾑ لﾂ>ｱ ザﾂﾟｮ لﾖﾈﾟｮ ヮグﾞズ ジカｽカヱﾟｮ ヮヱグ ، ｳﾞﾃｽﾟｮ لバﾀ ｲﾃズﾖｵヱ ザグﾛ

 ｲﾃｯズﾆﾟｮ ( ｲﾁｽグｱj  ザグｯﾆズ ) : 
       25                                 5111   

         15111                                   21111 
8 –  ｯガﾃｮﾁﾜヱ ｳｵｱｯｷ ｲグﾛ لｷヱｵ ｳズﾟｯｵﾟｮ لｯﾞﾈダｮ( F )  ｳﾘｯﾆヱ ヴﾞﾃｽｵグ ｰﾒﾞヱ ジ｀ﾑ ﾃｷｨｵ( d )  ジﾜﾘｦ ザグｵﾆヱ ジ｀ﾑ

 グガ ヮﾞヱヱ لﾖﾈ ﾃｱﾞｦ ｲグﾜﾟｮ ヴズﾘ لﾂｱｵ ザﾂﾟｮ لﾞﾈﾟｮ ヮｪﾘ ، ﾝｯﾞｵｽドｮ ヰズﾁﾑ:  

                                                                                           
                                          

9 –  ヴﾟ ｲグﾜﾟｮ ｴｱｯｷ ヮﾃヱ ﾋｱｯカ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ  ( k = 100 N/m )  ｳ｀ｵﾞ ヴｱ ｴﾜ｀ﾑ( m ) 
 ｳﾘｯﾆヱ ｯガﾃズｷｧｵｱ ﾋｱｯカﾟｮ لｯﾍｵﾆｯﾘ ،( 〉x )  ｯガﾃｮﾁﾜヱ( 5 ) cm : ヮｪﾘ 

 ｦ–  ｲﾁｽグｱ ｳﾟｯﾍｵﾆバﾟ ｳｷﾁｽヱﾟｮ ｲグﾜﾟｮ ﾃｮﾁﾜヱ( N ) : ザグｯﾆｵ                  

     1                                 5                   
 11                               25  

    ｰ–  ｲﾁｽグｱ ﾋｱｯカﾟｮ ジﾘ ｳﾜ｀ﾒヱﾟｮ ｳ｀ｵﾞﾟｮ ﾃｮﾁﾜヱ( kg )  : ザグｯﾆｵ 
      1015                              105                     5                     11 

    ｸ– ｲﾁｽグｱ ｳﾜｱｯﾆﾟｮ ｳﾟｯﾍｵﾆドｮ ｶｮﾁｽヅ ﾋｱｯカﾟｮ ジ｀ﾑ ｳ｀ｵﾞﾟｮ ヮヱ لグﾂｱヱﾟｮ لﾖﾈﾟｮ (j ) : ザグｯﾆズ 
      0.025                            0.125                   205                   5   

    ﾁ–  ジカｽカヱ لｷヱズ لﾞﾈ لﾌﾘｦ( F - 〉x )  : グガ ﾚｱｯﾆﾟｮ لｯｷヱﾟｮ ジﾘ 
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 ∽ 

ﾝｬ لｬｦﾄﾝｬﾃ｀ｭｾ :-  
     (､  )ゴﾞザ ｭ｀｀ لﾜ ヰザｯ ヰﾁｭﾙ ヱﾁｭﾚ｀ﾝｬ カｸガ ｮﾄｻｱ  ゴﾝｭｳﾝｬ لガｿｸﾝｬ ゴﾖ ｮガﾞﾋ｀ﾝｬ :   

 

ｳカﾃｯﾜヱﾟｮ ヴｺグ ｮｸガ｀ﾝｬ لﾔﾆﾝｬ ｮﾝｭﾄﾝｬ لﾔﾆﾝｬ 

ｳﾑﾃﾆﾟｮ ﾃズﾖｵ ﾏグカ .................................................. .................................................. 
ｳｽｮﾄヅｮグ ｲグﾜﾟｮ ヮズｱ ｳズグｮﾄﾟｮ ﾃｮﾁﾜヱ .................................................. .................................................. 

ｳカﾃｯﾜヱﾟｮ ヴｺグ  ヰザｯ ｱザガｬﾂﾝｬﾁﾗﾈ = ｱｻｬﾂダｬガ ｰガﾚﾝｬ  = ｱｻｬﾂダｬガ ｰガﾚﾝｬ ヰザｯ ｱザガｬﾂﾝｬ90 
 .................................................. .................................................. ﾖﾈﾟｮ ﾃｮﾁﾜヱ ﾗﾊグل

ｳカﾃｯﾜヱﾟｮ ヴｺグ ｰガﾚﾝｬ ｱｻｬﾂダｬ لﾔﾆﾝｬ 
ﾟグﾁﾟｮ ヰｯﾎカﾟｮ ｰﾆｽ ﾅｯズﾜﾟｮ ｲﾁｽグ ジ

ｴｮﾁｽグ｀ﾟ 
...................... ......................... ..................... 

 

     (ｮ : ) ｭヴザﾞﾏ ﾕﾙガｳザ ゴｳﾝｬ ل｀ｬガﾐﾝｬ ﾁﾜﾀ､  ヰ｀ لﾜ:   

1-  ｲグﾛ ヴﾟﾂｱｵ ザﾂﾟｮ لﾖﾈﾟｮ. 

 ................................................ 

 ................................................ 

 ................................................ 

2-  tｯズﾆｦﾃ ヴｵｽｮﾄｩ ﾁカﾑ ヰﾆｺ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ .  

              .................................................. 

3-  . ヮﾃヱ ﾋｱｯカ ジﾘ ｳﾜ｀ﾒヱ ｳ｀ｵﾞ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ 

 ................................................ 

 ................................................ 

      (ｶ : )   rｭ｀ザﾞﾄ rｭザ｀ﾞﾏ rデザﾞﾐｳ ゴﾞザ ｭ｀｀ لﾜﾝ لﾞﾏ:   

1-  ﾚ｀ﾖヱ ﾃｯﾆヱ ジﾘ ヰﾆｺﾟｮ ﾝﾃｽｵズ ｯヱﾁカﾑ ヰﾆｺ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヰﾁﾒカズ.  

       ..................................................................................................................... 

2-  ケｯｺｵドｮグ ﾃｮﾁﾜヱﾟｮ ｳｵｱｯｷ ｳﾑﾃﾆｱ ﾝﾃｽｵズ ｯヱﾁカﾑ ヰﾆｺ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヰﾁﾒカズ . 

   ..................................................................................................................... 

3- ｺ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヰﾁﾒカズ ザﾃｭｮﾁ ﾃｯﾆヱ ジﾘ ヰﾆｺﾟｮ ﾝﾃｽｵズ ｯヱﾁカﾑ ヰﾆ.  

       ..................................................................................................................... 
4- ｳｽｮﾄヅｮ ケｯｺｵｮ ジ｀ﾑ tｯズﾁグヱﾑ ｲグﾜﾟｮ ﾃズｷｧｵ ヮグﾞズ ｯヱﾁカﾑ ヰﾆｺ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ヰﾁﾒカズ . 

       ..................................................................................................................... 
5-  tｯｱﾟｯﾆ ヮグﾞズ ﾝｯﾞｵｽドｮ ザグﾛ ﾁﾌ لグﾂｱヱﾟｮ لﾖﾈﾟｮ. 

   ......................................................................................................................  
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 ∝ 

: ﾅヱｯﾀﾟｮ لｮｨﾆﾟｮ ﾐｱｯｵ 
    (ｿ : )  ｱザﾝｭｳﾝｬ ｱﾞｫﾄゼｬ ヰﾏ ｮｸ､ ... لｯｭﾚ｀ﾝｬ لﾜﾆﾝｬ ゴﾞﾏ ｲｭヱｭザｯﾝｭｯ rｭヱザﾐｳﾄ｀ ؟  

1)  ، ヮﾈﾀ ジﾜﾘｦ ｼﾍﾆ ジ｀ﾑ ﾏグﾌグヱ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ｰﾒﾞヱﾟｮ
 ｳヱﾎｵカヱ ｲグﾛ ヴズ｀ﾑ ﾃｷｨｵグ( F ) ( ｳズグｮﾄ ﾐカﾊｵ ｶズｽｱ し  ﾐヱ )

: ｰグ｀ﾍヱﾟｮグ ゲグｵﾆヱﾟｮ  

 ｱﾞﾃヱ ﾃｮﾁﾜヱ ﾁﾁｽｲグﾜﾟｮ ｳ ( F ) ؟ ヰﾆｺﾟｮ ジ｀ﾑ tバﾖﾈ لﾂｱｵ ジｵﾟｮ 

  ......................................................... 
 . ヰﾆｺﾟｮ ｳｽｮﾄｩグ ｳﾜｱｯﾆﾟｮ ｳｱﾞﾃヱﾟｮ ｳﾟドﾁｱ لﾖﾈﾟｮ ｰｯﾆｽﾟ ｳヱｯﾒﾟｮ ｳﾟﾁｯﾒヱﾟｮ ｰｵﾞｦ 

.............................................................................................. 
  ｲグﾜ｀ﾟ ﾁｺグｵ لガ( F ) . ﾝｵｱｯｺヅ ل｀ﾑ ؟ ヰﾆｺﾟｮ ジ｀ﾑ tバﾖﾈ ｳｱﾞﾃヱﾟｮ ケﾂガ لﾂｱｵ لガグ ؟ ザﾃﾀｦ ｳｱﾞﾃヱ 
        .............................................................................................. 
        .............................................................................................. 
  ؟ ｯギガｯｺｵｮ ﾁﾁｽグ ザグﾜﾟｮ ケﾂガ ﾁﾁｽ ... ヴｵﾞﾃｽ ザグｵﾆヱ ジﾘ ｰﾒﾞヱﾟｮ ジ｀ﾑ ﾃｷｨｵ ザﾃﾀｦ ザグﾛ ﾁｺグｵ 

     ............................................................................................. 

        .............................................................................................. 
2)  ｼﾍﾆ ジ｀ﾑ ﾏグﾌグヱ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ｰﾒﾞヱﾟｮｱ لｭｯヱ( ｳズグｮﾄ し  ﾐヱ )

ゲグｵﾆヱﾟｮ tｯヱｯヱｵ ﾅ｀ヱｦグ ジﾜﾘダｮ : ｰグ｀ﾍヱﾟｮグ ،  

  ﾁﾁｽ ザグﾜﾟｮ ケﾂガ ل｀ｽ ヰｷ ، ｰﾒﾞヱﾟｮ ジ｀ﾑ ｲﾃｷｨヱﾟｮ ザグﾜﾟｮジﾟｩ ｯギズｵｱﾞﾃヱ.  

...................................................................
................................................................... 

  ジガ ヮヱｲグﾜﾟｮ ｳｱﾞﾃヱ ؟ ヰﾆｺﾟｮ ジ｀ﾑ tバﾖﾈ لﾂｱｵ ジｵﾟｮ 

  ............................................................................................ 
 ｦ. ヰﾆｺﾟｮ ｳｽｮﾄｩグ ｳﾜｱｯﾆﾟｮ ｳｱﾞﾃヱﾟｮ ｳﾟドﾁｱ لﾖﾈﾟｮ ｰｯﾆｽﾟ ｳヱｯﾒﾟｮ ｳﾟﾁｯﾒヱﾟｮ ｰｵﾞ 

.............................................................................................. 
  ｳｱﾞﾃヱ ﾁｺグｵ لガ ヰﾆｺﾟｮ ジ｀ﾑ tバﾖﾈ لﾂｱｵ ザﾃﾀｦ. ﾝｵｱｯｺヅ ل｀ﾑ ؟ 
        .............................................................................................. 
        ヴズ｀ﾑ ﾝﾃｽｵズ ザﾂﾟｮ ザグｵﾆヱﾟｮ لグﾍ ジ｀ﾑ ヴｵﾞﾃｽ ｣ｯカｷｦ ｰﾒﾞヱﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ﾗﾛグｵズ لガ ؟ 

   . ﾝｵｱｯｺヅ ل｀ﾑ 

 ..................................................................................    ........... 
 
 

 リゼカ ヵヲわジョ 

m 

F 

  るミゲエャや ロゅイゎや 

 ザヤョぺ  ヵヲわジョ 
m 

  るミゲエャや ロゅイゎや 

 ヶボプぺ  ヵヲわジョ 
し 
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ﾝｬ لｬｦﾄﾝｬﾃｿｭﾄ :-  
       ｲｭｸｭｳヱｳﾄヅｬ : 

  ) ､ ヰ､ ｲｯｵ､ ... لｯｭﾚ｀ﾝｬ لﾜﾆﾝｭｯ rｭヱザﾐｳﾄ｀ : 
    ｰガﾚﾝｬ ﾁザｵ･ｳ ｱﾋﾚヱ カｳﾜﾞﾄ ゲﾀﾝｬ ﾁｭﾄ｀ﾝｬ لﾜﾆｯ ﾋｯｳﾁザ ヅ لﾔﾆﾝｬ            

     ヰ｀( A )  ゴﾝｧ( B ) . 

.......................................................................
.......................................................................
.......................................................................
 .......................................................................

...............................................................................................................         
 

   ) ｮ : ヰ､ ｲｯｵ､ 
 ﾔﾆﾝｬ: ｱﾙデﾐﾝｬ ヰ｀ ｮﾄｻｳ ヰﾁ｀ ﾉｯｭヱﾝ ﾁｻﾝｬ ﾕﾁﾋﾝｬ ゴﾞﾏ ﾁｵｦｳ ｿﾆ ｰガﾙ ｱﾋﾄｬガｯل ガﾀｯ｀ﾝｬل           

 2
2

1
xkW  

   ｴザｻ( k )  ، ﾉｯｭヱﾞﾝ ｰガﾚﾝｬ ｲｯｭｵ( 〉x )   ｿﾆﾝｬ ｰガﾙ ﾁザｵ･ｳｯ ﾉｯｭヱﾞﾝ ｴｿｭｻﾝｬ ｱﾝｭﾋｳﾄヅｬ   ｱヱｭﾐｳﾄヅｬ ﾛヱﾜ｀ザ ، 
  ｮﾄｭヱ｀ﾝｬ ﾟﾄﾁﾝｭｯ .  

.............................................................
.............................................................
.............................................................
.............................................................

.............................................................
.............................................................
 ............................................................. 

............................................................................................................... 
............................................................................................................... 

 
 
 
 
 

 チケΕや 

 ネゅヘゎケΙや( h )  

A 

B Ah 

Bh 
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ﾝｬ لｬｦﾄﾝｬ ﾎｯｭﾄ :-  
  ﾄ｀ﾝｬ لｻلｫｭ  : ｱザﾝｭｳﾝｬ-  

 ) ｦ ( ｯギｵ｀ｵﾞ ｳﾙズﾂﾛ tｯズﾆｦﾃ ｳﾍﾜﾆｦ ｳズﾁグヱﾑ ｲﾃｭｯﾍ( 2 ) kg  ﾏｯﾙｵﾃｮ ヮヱ( 2000 ) m  ﾋﾃダｮ ｼﾍﾆ ヮﾑ 
        ｳズﾌﾃダｮ ｳズｱﾂｯｺﾟｮ ｳ｀ｺﾑ ﾃｯｱｵﾑｯｱ( g )  ザグｯﾆｵ( 10 ) m/s2   : ｰﾆｽｦ 
1- . ｲﾃｭｯﾍﾟｮ ヮヱ ｯギﾍｯﾜﾆｩ ｳﾎｽﾟ ｳﾙズﾂﾜﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ 

............................................................................................................................
............................................................................................................................ 

2-  ｳﾘｯﾆヱ ｲﾃｭｯﾍﾟｮ ヮﾑ ｲﾁﾒｵｱヱ ﾝﾃｽｵｵ ｯヱﾁカﾑ ｳﾙズﾂﾜﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ500 ) m ( . 
.............................................................................................................................

............................................................................................................................. 
3-  ﾍグﾜﾆ لバﾀ ｣ｮグギﾟｮ ﾐヱ ﾝｯﾞｵｽドｮ ｲグﾛ ﾁﾌ لグﾂｱヱﾟｮ لﾖﾈﾟｮｳﾙズﾂﾜﾟｮ  ｼﾍﾆ ｯギﾕグ｀ｱ ゴｵｽ ｲﾃｭｯﾍﾟｮ ヮヱ

 ﾝｯﾞｵｽドｮ ｲグﾛ ﾃｮﾁﾜヱ ヮｯｱ ｯヱ｀ﾑ ﾋﾃダｮ( 2 ) N . 

.............................................................................................................................
............................................................................................................................. 

4-  ｳﾙズﾂﾜﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ ジ｀ﾞﾟｮ لﾖﾈﾟｮ ﾍグﾜﾆ لバﾀｳﾙズﾂﾜﾟｮ ﾋﾃダｮ ｼﾍﾆ ｯギﾕグ｀ｱ ゴｵｽ ｲﾃｭｯﾍﾟｮ ヮヱ  ｳｺズｵカ
. ｯギズﾘ ｲﾃｷｨヱﾟｮ ザグﾜﾟｮ 

.............................................................................................................................
............................................................................................................................. 

.............................................................................................................................
............................................................................................................................. 

 
 ｯガﾃｮﾁﾜヱ ｳ｀ｵﾞ ｴﾜ｀ﾑ ) ｰ (( 200 ) gm ﾃｱカﾄﾟｮ لｯﾍｵﾆｯﾘ ، tｯズﾁグヱﾑ ﾚ｀ﾒヱ ﾝﾃｱカﾄﾟ ﾃｽﾟｮ ﾗﾃﾍﾟｮ ジﾘﾝ  ｯガﾃズｷｧｵｱ

 ｳﾘｯﾆヱ( 4 ) cm  : ｰｯﾆｽ ｰグ｀ﾍヱﾟｮグ 
1- . ﾝﾃｱカﾄﾟｮ ジ｀ﾑ ｲﾃｷｨヱﾟｮ ﾁﾈﾟｮ ｲグﾛ 

.............................................................................................................................
............................................................................................................................. 

2- . ﾝﾃｱカﾄ｀ﾟ ｲグﾜﾟｮ ｴｱｯｷ 

.............................................................................................................................
............................................................................................................................. 

3- . ﾝﾃｱカﾄ｀ﾟ ﾃｽﾟｮ ﾗﾃﾍﾟｮ ジ｀ﾑ ｲﾃｷｨヱﾟｮ ﾁﾈﾟｮ ｲグﾛ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ 

.............................................................................................................................
............................................................................................................................. 
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 : ﾐｱｯﾆﾟｮ لｮｨﾆﾟｮ ﾐｱｯｵ 
) ｸ (  ﾟｮ ジカｽカヱ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈ( F – x )  ジ｀ﾑ ｲﾃｷｨヱﾟｮ ザグﾜ｀ﾟ

グ｀ﾍヱﾟｮグ ザグﾜﾟｮ ケﾂガ ﾃズｷｧｵｱ ヴﾟ ｳｷﾁｯｽﾟｮ ｴドｯﾍｵﾆヅｮグ ヮﾃヱ ﾝﾃｱカﾄｰ 
: ｰｯﾆｽ 

1- . ﾝﾃｱカﾄ｀ﾟ ｲグﾜﾟｮ ｴｱｯｷ 
.........................................................................

.........................................................................
.........................................................................  

2- ﾃｱカﾄﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮﾝ  ｯガﾃｮﾁﾜヱ ｳﾟｯﾍｵﾆｮ ｶｮﾁｽヅ( 4 ) cm . 
........................................................................................................................

........................................................................................................................ 

 
 

) ﾁ (  ｯギｵ｀ｵ｀ｵﾞ ｲﾃﾞ( 200) gm      ﾏｯﾙｵﾃｮ ヮヱ tｮﾃｽ tｯﾍグﾜﾆ ｳﾍﾜﾆ
( 10 ) m ｯﾆヱ ﾋﾃダｮ ヮﾍｯｱ ジﾘ ｴﾂﾙカグ ﾋﾃダｮ ｼﾍﾆ ヮﾑ        ｳﾘ
( 0.5 ) m  : ｰﾆｽｦ ... ｣ｮグギﾟｮ ｳヱグｯﾜヱ لｯヱガｪｱ ، 

1-  ｳﾎｽﾟ ヮヱ ｲﾃﾞﾟｮ ジ｀ﾑ ｳズｱﾂｯｺﾟｮ ザグﾛ لﾒﾙｱ لグﾂｱヱﾟｮ لﾖﾈﾟｮ 

      . ﾋﾃダｮ ｳﾆヱバヱ ｳﾎｽﾟ ゴｵｽ ｯギﾍグﾜﾆ  ｣ﾁｱ  
...............................................................

...............................................................
............................................................... 

2- . ﾋﾃダｮ ｼﾍﾆ ｯギﾛｮﾃｵﾀｮ ｳｺズｵカ ｲﾃﾞﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ 
........................................................................................................

........................................................................................................
........................................................................................................ 

3- ｦグ ، ｣ｮグギﾟｮ ジﾘ ｯギﾍグﾜﾆ ｣ｯカｷｦ ｲﾃﾞﾟｮ ｳﾑﾃﾆ ジﾘ ヴｷグﾁｽ ﾐﾛグｵヱﾟｮ ﾃズﾖｵﾟｮ ｯヱ؟ ﾋﾃダｮ ｼﾍﾆ ｯギﾛｮﾃｵﾀｮ ｣ｯカｷ 
........................................................................................................
........................................................................................................ 

4- グ لﾖﾈﾟｮ ｲﾃｯﾈｩ ヮズｱ ﾃｯﾛ. ヮズｵﾜｱｯﾆﾟｮ ヮズｵﾟｯｽﾟｮ ジﾘ ｲﾃﾞﾟｮ ｳﾑﾃﾆ ジﾘ ｶﾁｯｽﾟｮ ﾃズﾖｵﾟｮ 

 ﾎｽバｵ ｮﾂｯヱ ؟ ｹｵカｵﾆｵ ｮﾂｯヱ ؟  
  ......................................................................................................... 

             

 NF


 

≒≡ 
 cmx 

≪≡ 
≫≡ 
√≡ 

≒ ≪ ≫ √ 

 ウトシ チケΕや 

10 m 

0.5 m 
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 الطاقة                                                                                                  
 .   Work and Energy(  الشغل والطاقة     2 – 1الدرس  )  
 ｬｦﾄﾝｬل ガゼｬل :   

    : ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ ｰﾁｭｯﾏ لﾜ カザﾞﾏ لｿｳ ゲﾀﾝｬ ゴ｀ﾞﾐﾝｬ ｺﾞﾋﾈ｀ﾝｬ ガ､ ﾟﾄヅｬ ヰザﾄガﾚﾝｬ ヰザｯ ｮｳﾜ､   
 (  ...............)........       ﾖﾈ ﾄｯｺカｩ ジ｀ﾑ ｲﾃﾁﾜヱﾟｮل . -4

5- .  ヴｵﾞﾃｽ ｰｱﾆｱ ヰﾆｺﾟｮ ケﾄｺカズ لﾖﾈ      .......................(  ) 

6- .  ｯギカヱ ﾉ｀ﾀｵ｀ﾟ لﾖﾈ ﾄｯｺカｯｱ ヴﾟ ｼヱﾆｵグ ヰﾆｺﾟｮ ｯギカﾄｵﾀズ ｳﾛｯﾍ   .......................( ) 

7-           . ｯヱ ｳﾍﾜカ ジﾟｩ ヴﾒﾘﾃﾟ ヰﾆｺﾟｮ ジ｀ﾑ لグﾂｱヱﾟｮ لﾖﾈﾟｮ   .......................( ) 

8- ｮ ｳﾛｯﾍﾟｮ                                                             ｳﾛｯﾍ ﾏグヱｺヱ ザグｯﾆｵ ジガグ ヴ｀ズﾁﾒｵ グｦ ヰﾆｺﾟｮ ﾐﾌグヱ ﾃズズﾖｵﾟ ｳヱﾄバﾟ
               . ｳカヱｯﾞﾟｮ ヴｵﾛｯﾍグ ｳズﾞﾃｽﾟｮ ヰﾆｺﾟｮ    .......................( ) 

   : ゴヱｭｵﾝｬ لｬｦﾄﾝｬ 
          : ｱザﾝｭｳﾝｬ ｱザ｀ﾞﾐﾝｬ ｲｬﾁｭｯﾐﾝｬ ل｀ﾜ､ 

1- ﾍﾟｮ.  ........... グ ........... ジ｀ﾑ ﾗﾛグｵｵ ヰズﾜｵﾆヱ ﾃｯﾆヱ ジ｀ﾑ ヴｵﾞﾃｽ ｣ｯカｷｦ ｯヱ ヰﾆｺﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯ 
2- .  ................ グ ................ ジ｀ﾑ ﾗﾛグｵｵ ﾃグｽヱ لグｽ ﾃグﾁズ ｰ｀ﾊ ヰﾆｺﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ 

3-  ザグｯﾆズ ｲﾁﾁｽヱ ｳズカヱﾄ ｲﾃｵﾘ لバﾀ ヰﾆｺﾟｮ ジﾘ ｲﾃｷｨヱﾟｮ ｳズｺﾃｯﾀﾟｮ ｲグﾜﾟｮ ｳ｀ﾊｽヱ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ                  
. ｯギﾆﾙカ ｳズカヱﾄﾟｮ ｲﾃｵﾙﾟｮ لバﾀ ............... ジﾘ ﾃズﾖｵﾟｮ 

4- ｣ｮﾂﾖﾟｮ ジﾘ グ ｳズｭｯｱﾃギﾞﾟｮ ｴｯズﾃｯﾍｱﾟｮ ジﾘグ ザﾃｺｽﾟｮ ヰｽﾙﾟｯﾞ ｳズｭｯズヱズﾞﾟｮ ｴｯｱﾞﾃヱﾟｮ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ      

     . ........... ｳカヱｯﾞ ｳﾛｯﾍ ジヱﾆｵ 

5- ｱ ｳﾍｱｵﾃヱﾟｮグ ヰｯﾆｺダｮ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ..... ｳカヱｯﾞ ｳﾛｯﾍ ジヱﾆｵ ﾋﾃダｮ ｼﾍﾆ ジﾟｩ ｳｱﾆカﾟｯｱ ｯギﾒﾛグヱ . 

6-  ｯギカヱ ﾉ｀ﾀｵｵ ヮｦ ﾁﾒｱ ﾃﾜｵﾆヱ ﾐﾌグ ジﾟｩ ｲﾁグﾒﾟｯｱ ｯギﾟ ｼヱﾆｵ ジｵﾟｮグ ｳカﾃヱﾟｮ ヰｯﾆｺダｮ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ 

    . ........... ｳカヱｯﾞ ｳﾛｯﾍ ジヱﾆｵ 

7- ｵ ヴズﾟ グｦ ヴﾍﾖﾌ グｦ ケﾁﾈ ｳｺズｵカ ヰﾆｺ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカﾃヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ﾃｮﾁﾜヱ                      ........... ジ｀ﾑ ﾗﾛグｵ
    . ...........  グ 

8-  ( ｯガﾃｮﾁﾜヱ ｳズグｮﾄ ｳｽｮﾄｩ ヴｵｽｮﾄｩ ｳｺズｵカ ヮﾃヱ ジﾍｯﾍヱ ﾍズﾀ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカﾃヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ﾃｮﾁﾜヱ〉 し   ) 

    . ........... グ ........... ジ｀ﾑ ﾗﾛグｵｵ  ヮグﾞﾆﾟｮ ﾐﾌグ ヮヱ 
9- ｯﾞﾟｮ ｳﾛｯﾍﾟｮ ﾅｯズﾛ ヴカヱ ｦﾁｱカ ザﾂﾟｮ ザグｵﾆヱﾟｮ  ジヱﾆズ ヰﾆｺ ザダ ) tｮﾃﾙﾊ ( ケﾁカﾑ ザグｯﾆｵ ジｵﾟｮグ ｳズ｀ﾛｯｷｵﾟｮ ｳカヱ 

    . ............... 

11-  . ........... グ ........... ジ｀ﾑ ﾗﾛグｵｵ ヰﾆｺ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳズ｀ﾛｯｷｵﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ﾃｮﾁﾜヱ 
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 ≒≒ 

: ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ 
  (  ｱ｀デﾏ ﾎﾊ  ザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ لﾜﾝ ｱｯｭｸｧ ｮﾄヱ､ ﾟｭ｀､ ﾎﾙｬガﾝｬ ﾎｯﾁ｀ﾝｬ ゴﾖ ): ｱ- 

1-  ｳﾛバﾒﾟｮ ヮヱ ｰﾆｽｵ ｳズﾍﾜカ ｳ｀ｵﾞﾟ ｳズﾍﾀﾟｮ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ   : 
    mvKE

2

1
             2

2

1
mvKE          2mvKE                  vmKE 2

2

1
 

2-   ｯガﾃｮﾁﾜヱ ｳｵｱｯｷ ｳズﾍﾀ ｳﾑﾃﾆｱ ﾝﾃｽｵｵ ｲﾃｯズﾆ( v ) ｮﾄ ｮﾂｪﾘ ، ｴｽｱﾊｦグ ｯギｵﾑﾃﾆ ｴﾁ( 2 v )  ｳﾛｯﾍﾟｮ ヮｪﾘ ،
 : ｲﾃｯズﾆ｀ﾟ ｳズﾞﾃｽﾟｮ 

                 . ヴズ｀ﾑ ｴカｯﾞ ｯヱ لｯｷヱｦ ｳﾒｱﾃｦ ジﾟｩ ﾁズﾄｵ . ヴズ｀ﾑ ｴカｯﾞ ｯヱ ジ｀ｷヱ ジﾟｩ ﾁズﾄｵ 
   . ヴズ｀ﾑ ｴカｯﾞ ｯヱ ﾗﾊカ ジﾟｩ لﾜｵ                      . ﾃズﾖｵｵ ド 
3- ｀ヱヱ ) ﾃﾞカｵ ( ケｯズヱ لﾜカ ｲﾃｯズﾆグﾀ ｳﾑﾃﾆｱ ﾝﾃｽｵズグ ｣ｯヱﾟｯｱ ｣ｳズﾍ ( v )  ｣ｯヱﾟｮグ ｳｱグﾜｷヱ ｣ｯヱﾟｮ ｳズグｯｽ ｴカｯﾞ ｮﾂｪﾘ ، 

     : ｲﾃｯズﾆ｀ﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ ｳﾑﾃﾆﾟｮ ﾅﾙカｱ ｳﾞﾃｽﾟｮ ジ｀ﾑ ﾚｭｯﾆﾟｮ ﾎﾘｯｽグ ، ｲﾃｯズﾆﾟｮ ｳﾞﾃｽ ｣ｯカｷｦ ｯギカヱ ﾚﾘﾁｵズ 
   ｯズｺズﾃﾁｵ لﾜｵ               ｯズｺズﾃﾁｵ ﾁズﾄｵ          ﾃズﾖｵｵ ド              ジﾈバｵｵ ゴｵｽ ｯズｺズﾃﾁｵ لﾜｵ 
 ( ｷヱズ ジカｯズｱ ﾍﾀKE  ( ｳズﾍﾀﾟｮ ヴｵﾑﾃﾆ ﾐｱﾃヱグ ، )2v  : グガل ヰﾆｺﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ヮズｱ ｳﾛバﾒﾟｮ )  ﾌﾘｦل -4

                                                                           
5-  ｳﾞﾃｽ ﾝﾃｽｵヱ ヰﾆｺﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ﾃズﾖｵ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ ヮｯﾞ ｮﾂｩ

ｳズﾍﾀ  ｲﾁｽグｱ ヰﾆｺﾟｮ ｮﾂガ ｳ｀ｵﾞ ヮｪﾘ ، ｳズﾍﾀﾟｮ ヴｵﾑﾃﾆ ﾃズﾖｵｱ Kg )   :ザグｯﾆｵ 

   102                          104 

   5                             11    
 

6-  ヰｯﾆｺｦ ｳﾑグヱｺヱﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ﾃズﾖｵ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ ヮｯﾞ ｮﾂｩ
 ｳズﾍﾀﾟｮ ｳﾑﾃﾆﾟｮ ﾅﾙカｱ ｳズﾍﾀ ｳﾞﾃｽ ｳﾞﾃｽｵヱ グ ｳ｀ｵﾞﾟｮ ｳﾙ｀ｵﾀヱ ヮｪﾘ ،

 ｲﾁｽグｱ ヰｯﾆｺダｮ ケﾂガ ｳﾑﾃﾆ( m/s )   : ザグｯﾆｵ 

   10125                          4 

   8                               16   

7-  ﾅﾙカ ｯヱギﾟ ｯギカヱ ﾍﾜﾘ ヮｯｵカｷｮ ، ｳヱズﾜｵﾆヱ ｳズﾍﾀ ｳﾞﾃｽ ｳﾙ｀ｵﾀヱ ｴｯﾑﾃﾆｱ ﾝﾃｽｵｵ ｳﾙ｀ｵﾀヱ لｵﾞ لｷヱｵ ｳズﾟｯｵﾟｮ لｯﾞﾈダｮ
 : ｯヱガグ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ 

 a   グb                   a   グc                b   グc               a  グd 

KE 

2v 

KE 

2v 

KE 

2v 

KE 

2v 

 JKE 

 22 /
2

smv 

≒≪∽ 

≪∽ 

 JKE 

 Kgm 

√∫ 

∝ 

≫≪ 
≒∝ 

≪ √ 

m 
4m 

0.5m 1.5m 

a b c d 

v 
0.5
v 

v 
2v 
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 ≒≪ 

: ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ / ﾎｯｭｳ 
8-  ( ヮｮﾃグﾁﾟｮ لグｽ لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｳｽﾌグヱﾟｮ ｳ｀ｺﾒﾟｮ ﾃグﾁｵ ｯヱﾁカﾑ〉  ｯガﾄﾞﾃヱｱ ﾃｯヱﾟｮ )

 ( ｳズグｮﾄ ｳﾑﾃﾆｱの  ｳ｀ｺﾒ｀ﾟ ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ヮｯﾞ ｮﾂｩグ )( I )  : ヮｪﾘ 

i. グﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ｳ｀ｺﾒ｀ﾟ ジカｮﾃ( I ) : ｳﾟﾁｯﾒヱﾟｯｱ ｰﾆｽズ 

 rmI                                        rmI 
2

1 

 2rmI             2

2

1
rmI  

ii.  : ｳﾟﾁｯﾒヱﾟｯｱ ｰﾆｽｵ ｳ｀ｺﾒ｀ﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮグ 

 2

2

1  IKE                                 2 IKE 

  IKE
2

1           22

2

1  IKE 
9-  ｳズﾍﾜカ ｳ｀ｵﾞﾟ ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ﾃｮﾁﾜヱ ヮｦ ｴヱ｀ﾑ ｮﾂｩ( m )   ｯガﾃｮﾁﾜヱ( 50 ) gm   ﾃグｽヱ ヮﾑ ﾁﾒｱｵグ

 ｳﾘｯﾆヱ ヮｮﾃグﾁﾟｮ( r )   ｯガｮﾃﾁﾜヱ( 10 ) cm   ヮヱ ｰﾆｽｵ ｳﾛバﾒﾟｮ 2mrI   ｳ｀ｵﾞﾟｮ ケﾂギﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ ،
 ｯガﾃｮﾁﾜヱ ｳズグｮﾄ ｳﾑﾃﾆｱ ﾃグﾁｵ ｯヱﾁカﾑ( 5 ) rad / s   : لグｺﾟｮ ｲﾁｽグｱ ザグｯﾆズ 

         41025.6              410625           4105.62           410125  
 

11-  ｳズグｮﾄ ｳｽｮﾄｩ ｯｷﾁｽヱ ヮﾃヱ ﾍズﾀﾟ ﾃｽﾟｮ ﾗﾃﾍﾟｮ ジﾘ ｴｱｷヱ ヰﾆｺ ジﾟ ヰｵ ｮﾂｩ
 ( ｯガﾃｮﾁﾜヱし 〉 (   ｳﾛｯﾍﾟｮ ヮｪﾘ ، لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｯヱﾞ ヮグﾞﾆﾟｮ ﾐﾌグ ヮヱ

 ｲﾁグﾒﾟｯｱ ヰｯﾎカ｀ﾟ ｼヱﾆｵ ジｵﾟｮグ ジﾍｯﾍヱﾟｮ ﾍズﾀﾟｮ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカﾃヱﾟｮ ｳカヱｯﾞﾟｮ
 : ｳﾛバﾒﾟｮ ヮヱ ｰﾆｽｵ ジ｀ﾊダｮ ﾐﾌグ｀ﾟ 

 2

2

1  CPEe                               2

2

1  CPEe 

 2

2

1
xkPEe           2

2

1  IKE 
11- : グガ ジﾒｺﾃヱﾟｮ ザグｵﾆヱﾟｮ ヮﾑ ケﾁﾒｱ ﾃズﾖｵグ ヰﾆｺﾟ ｳズ｀ﾛｯｷｵﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ヮズｱ ｳﾛバﾒﾟｮ لｷヱズ ジカｯズｱ ﾍﾀ لﾌﾘｦ 

                                                                             
 
 
 
 

の 

〉 

し 

PE PE PE PE 

h h h h 



 ｱザｯﾁｳﾝｬ ｰﾁｬﾂガ–  ﾟガﾞﾐﾞﾝ ﾟｭﾐﾝｬ ゴヱﾗﾝｬ カザｸガｳﾝｬ–  ｡ｭザﾂザﾗﾞﾝ ｱﾜﾁｳﾆ｀ﾝｬ ｱザヱﾗﾝｬ ｱヱｸﾞﾝｬ- ﾝｬ ﾕﾈﾝｬ ｱﾞｫﾄ､ ﾛヱｯ｀ﾞﾐﾝｬ ﾁﾆﾏ ゴヱｭｵゴ لガゼｬ ｡ﾂｸﾝｬ /-  ｱｻﾗﾈ13 

 ≒≫ 

: ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ / ﾎｯｭｳ 
12-  ｴｮﾃｯﾆヱ ｲﾁﾑ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ

 ヴｵ｀ｵﾞ ヰﾆｺ ﾐﾌグﾟ ｴヱﾁﾀｵﾆｮ( m )  ジ｀ﾑ
 ﾏｯﾙｵﾃｮ( h ) m  ، ジﾒｺﾃヱﾟｮ ザグｵﾆヱﾟｮ ヮﾑ

 ｳズ｀ﾛｯｷｵ ｳカヱｯﾞ ｳﾛｯﾍ ﾃｱﾞｦ ｰﾆｵﾞズ ヰﾆｺﾟｮグ
 : ﾃｯﾆヱﾟｮ ﾝ｀ﾆズ ｯヱﾁカﾑ 

          a                           b 
  c                         ｳｽズｽﾊ ｳｱｯｺｩ ﾁｺグｵ ド  
    

13-  ヴｵ｀ｵﾞ tｮﾃｺｽ ﾃｭｯﾍ ﾍﾜﾆｦ( 100 ) gm    ﾏｯﾙｵﾃｮ ジ｀ﾑ ヮｯﾞ ｯヱﾁカﾑ ﾃｺｽﾟｮ ｳﾑﾃﾆ ｴカｯﾞ ｮﾂｪﾘ ، ヴｱ ｯﾞﾆヱヱ ヮｯﾞ
( 20 ) m   ザグｯﾆｵ ) ジﾒｺﾃヱﾟｮ ザグｵﾆヱﾟｮ ( ﾋﾃダｮ ｼﾍﾆ ヮﾑ( 4 ) m/s  ｳズ｀ﾞﾟｮ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ ،

｀ﾟ : ザグｯﾆｵ لグｺﾟｮ ｲﾁｽグｱ ﾃｺｽ 

     2104                   2108                 2106                21811  
12-  ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ケﾃグﾊﾛ ｳｺｮﾃﾁ ﾃｯﾍｩ








 210 mkgI  ｳﾑﾃﾆｱ ケﾄﾞﾃヱｱ ﾃヱズ ザﾁグヱﾑ ﾃグｽヱ لグｽ ﾃグﾁズ

 ｯガﾃｮﾁﾜヱ ｳズグｮﾄ( 10) rad / s  ﾁﾟｮ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ ، ( ｲﾁｽグｱ ﾃｯﾍデﾟ ｳズカｮﾃグJ  : ザグｯﾆｵ ) 
     5                       51                    511                 1111  

 
  : ﾎｯｬﾁﾝｬ لｬｦﾄﾝｬ 

 ( ｱ｀デﾏ ヰザﾄガﾚﾝｬ ヰザｯ ﾎﾊ  ( ｱ｀デﾏガ ، rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )X  ﾁザﾓ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )
: ゴﾞザ ｭ｀｀ لﾜ ゴﾖ rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ   

16)   ジｵﾟｮ ｳズﾍﾀﾟｮ ヴｵﾑﾃﾆグ ヰﾆｺﾟｮ ｳ｀ｵﾞ ジ｀ﾑ ヰズﾜｵﾆヱ ﾃｯﾆヱ ジ｀ﾑ ﾝﾃｽｵヱ ヰﾆｺﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ﾗﾛグｵｵ  )    ( 

                  .ｯギｱ ﾝﾃｽｵズ 

17)    ｯヱ ﾗﾊカ ジﾟｩ لﾜｵ ｳズﾞﾃｽﾟｮ ｯギｵﾛｯﾍ ヮｪﾘ ،، ヴズ｀ﾑ ｴカｯﾞ ｯヱ ﾗﾊカ ジﾟｩ ｳﾞﾃｽｵヱ ｲﾃｯズﾆ ｳﾑﾃﾆ ｴ｀ﾛ ｮﾂｩ  )    ( 

                  . ヴズ｀ﾑ ｴカｯﾞ 

18)   ｮ  )    ( ｬﾘｯﾞｵグ ｳﾛｯﾍﾟｮグ لﾖﾈﾟｮ ﾅｯズﾜﾟ ｲﾁｽグ لグｺﾟ( kg.m/s ) . 

19)   ｯﾎカ｀ﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ، ｴヱﾊヱ ヰﾆｺ ヮヱ ﾃｷﾞｦ ヮヱ ﾗﾟｨヱ ヰｯﾎカ ヮｯﾞ ｮﾂｩ  )    (ヰ   ﾏグヱｺヱ ザグｯﾆｵ
 . ヴﾟ ｳカグﾞヱﾟｮ ｳｵヱﾊヱﾟｮ ヰｯﾆｺダｮ لﾞﾟ ｳズﾞﾃｽﾟｮ ｴｯﾛｯﾍﾟｮ 

21)   グﾁ ﾃグｽヱグ ヴ｀ﾞﾈ ﾗバｵﾀｯｱ ｯヱ ヰﾆｺﾟ ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ﾗ｀ｵﾀズ  )    (.ヴカｮﾃ 

21)    ジﾘ ヮバｷｯヱｵヱ ｳズﾃｭｮﾁ ｳﾜ｀ｽグ ｴヱﾊヱ ﾉﾃﾛ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ  )    (
 ケﾄﾞﾃヱｱ ﾃヱズ ザﾁグヱﾑ ﾃグｽヱ لグｽ ｯヱギカヱ لﾞ ﾃグﾁズグ ｳズﾆﾁカギﾟｮ ﾁｯﾒｱダｮ

. ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ﾃｮﾁﾜヱ ジﾘ ヮｯズグｯﾆｵヱ ｯヱギﾘ ﾝﾟﾂﾟ ، 

a b c 
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 ≒√ 

22)    ｲﾃｷｨヱﾟｮ ｳズｺﾃｯﾀﾟｮ ｲグﾜﾟｮ ｳ｀ﾊｽヱ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ  )    ( لバﾀ ヰﾆｺ ジﾘ  ｲﾃｵﾘ  ザグｯﾆズ  ｲﾁﾁｽヱ ｳズカヱﾄ
 ジﾘ ﾃズﾖｵﾟｮヴｵﾞﾃｽ ｳズヱﾞ ｯギﾆﾙカ ｲﾃｵﾙﾟｮ لバﾀ. 

23)   ｯギﾒﾌグ ﾃズズﾖｵﾟ لﾂ>ｱ ザﾂﾟｮ لﾖﾈﾟｮ ザグｯﾆｵ ｳﾛｯﾍ ｯギズﾟ グｦ ｯギﾍﾖﾌ グｦ ｯガﾁﾈ ﾁカﾑ ｳカﾃヱﾟｮ ヰｯﾆｺダｮ ヮﾄｵﾀｵ  )    (
. ジ｀ﾟｮ グｦ ﾇｯヱﾞカドｮ グｦ ｳﾟｯﾍｵﾆドｮ ﾐﾌグ ジﾟｩ 

24)    ヴｵｱｯｷ ヮﾃヱ ﾋｱｯカ  )    ((100 N/m )  ｳﾘｯﾆヱ لｯﾍｵﾆｯﾘ ｲグﾜｱ ﾁzﾈ( 5 ) cm  ｳカヱｯﾞﾟｮ ｳカﾃヱﾟｮ ｳﾛｯﾍﾟｮ ヮｪﾘ ،
  ( ザグｯﾆｵ ) لグｺﾟｮ ( ｲﾁｽグｱ ヴズﾘ ｳカﾄｵﾀヱﾟｮ1205 ) . 

25)    ヴｵカグﾃヱ ｴｱｯｷ ヮﾃヱ ジﾍｯﾍヱ ﾍズﾀ )    (  N.m/rad ) 50 ( 2  ヴカグﾞﾆ ﾐﾌグヱ ヮﾑ ヴズﾟ ヰｵrad







6

  ヮｪﾘ ، 

                ｺﾟｮ ( ｲﾁｽグｱ ヴズﾘ ｳカﾄｵﾀヱﾟｮ ｳカﾃヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ｯｱズﾃﾜｵ ザグｯﾆｵ ) لグ( 6.847 ) . 
26)    ヮﾑ ｳズグｮﾄﾟｮ ヴｵｽｮﾄｩ ﾐヱ tｯズﾁﾃﾍ ｰﾆｯカｵｵ ヮﾃヱ ジﾍｯﾍヱ ﾍズﾀ ジﾘ ｳカﾄｵﾀヱﾟｮ ｳカﾃヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ  )    (

 . ヴカグﾞﾆ ﾐﾌグヱ 

27)    ｳズｱﾂｯｺﾟｮ لｯｺヱ ジﾘ ジﾒｺﾃヱﾟｮ ザグｵﾆヱﾟｮ ヮヱ ヮズﾒヱ ﾏｯﾙｵﾃｮ ジ｀ﾑ ﾐﾜズ ヰﾆｺﾟ ｳズ｀ﾛｯｷｵﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ )    (
ｳズﾙズﾞ ジ｀ﾑ ﾗﾛグｵｵ ｳズﾌﾃダｮ . ﾏｯﾙｵﾃドｮ ｮﾂガ ジﾟｩ لグﾊグﾟｮ 

28)   ジﾘ ﾃズﾖｵﾟｮ لｷヱズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ )    (  ヰﾆｺﾟ ｳズ｀ﾛｯｷｵﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ
 ، ) ジﾒｺﾃヱﾟｮ ザグｵﾆヱﾟｮ ( ﾋﾃダｮ ｼﾍﾆ ヮﾑ ヴﾑｯﾙｵﾃｮ ﾃズﾖｵｱ

 ｲﾁｽグｱ ヰﾆｺﾟｮ ヮﾄグ ヮグﾞズ ヴカヱグ( N )  ( tｯズグｯﾆヱ21  ).    
 

ﾝｬ لｬｦﾄﾝｬﾃ｀ｭｾ :-  
     (､  )ゴﾞザ ｭ｀｀ لﾜ ヰザｯ ヰﾁｭﾙ ｀ﾝｬ カｸガ ｮﾄｻヱﾁｭﾚｱ :  ゴﾝｭｳﾝｬ لガｿｸﾝｬ ゴﾖ ｮガﾞﾋ｀ﾝｬ   

 

ｱヱﾁｭﾚ｀ﾝｬ カｸガ 
 ｮﾞﾈ ﾟﾄｸﾝ ｱザﾜﾁｻﾝｬ ｱﾙｭﾋﾝｬ
ｱ｀ザﾚｳﾄ｀ ｱザﾋｾ ｱﾜﾁｻ ﾛﾁｻｳザ 

 ｮﾞﾈ ﾟﾄｸﾝ ｱザﾜﾁｻﾝｬ ｱﾙｭﾋﾝｬ
ヮﾂﾜﾁ｀ｯ ﾁ｀ザ ﾁガｻ｀ لガｻ ﾁガｿザ 

ｮｭﾄｻﾝｬ ｱﾝｿｭﾐ｀ .................................................. .................................................. 

ｭヴザﾞﾏ ﾕﾙガｳｳ ゴｳﾝｬ ل｀ｬガﾐﾝｬ  ..................................................
.................................................. 

 ..................................................
.................................................. 

ｱヱﾁｭﾚ｀ﾝｬ カｸガ ｭﾋﾝｬ ｱヱﾂｳｾ｀ﾝｬ ｱヱﾁ｀ﾝｬ ｱヱ｀ｭﾜﾝｬ ｱﾙ
ﾉｯｭヱ ゴﾖ 

 ｱヱﾂｳｾ｀ﾝｬ ｱヱﾁ｀ﾝｬ ｱヱ｀ｭﾜﾝｬ ｱﾙｭﾋﾝｬ
カザﾝ ﾟｳ ゴﾋｭﾋ｀ ﾋザｾ ゴﾖ 

ｮｭﾄｻﾝｬ ｱﾝｿｭﾐ｀ .................................................. .................................................. 

ｭヴザﾞﾏ ﾕﾙガｳｳ ゴｳﾝｬ ل｀ｬガﾐﾝｬ ........................... .......................
.................................................. 

 ..................................................
.................................................. 

 
 
 
 
 
 

PE(J) 

h ( m ) 
400 

800 

2 4 
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     (ｮ  ) ヰ､ ｲｯｵｬ:  
                    ﾝｬ ゲガﾚﾝｬ ｱﾞﾈｻ｀ ヰﾏ ｷｳｭヱﾝｬ لﾔﾆﾝｬ ｰｿｿｻ｀ ｱザヱ｀ﾂ ｰﾁｳﾖ لデｾ ﾟﾄｸ ゴﾖ ｰﾁｵｦ｀ﾝｬ ｱザｸﾁｭｾ 

ｭヴﾄﾗヱ ｰﾁｳﾗﾝｬ لデｾ ｱザﾜﾁｻﾝｬ カｳﾙｭﾋ ゴﾖ ﾁザﾔｳﾝｬ ゲガｭﾄザ .  
 

.................................................................................................................. 
.................................................................................................................. 

.................................................................................................................. 
.................................................................................................................. 

.................................................................................................................. 
 

                      ヰザｯ ｭザﾄｬﾁ カﾞﾚｵ ﾂﾜﾁ｀ ﾎﾊガ｀ ﾁザﾔｳ ｱｸザｳヱ ﾟﾄｸﾝ ｱザﾞﾙｭｵｳﾝｬ ﾎﾊガﾝｬ ｱﾙｭﾋ ﾁｬｿﾚ｀ ゴﾖ ﾁザﾔｳﾝｬ 
 ﾔﾆﾝｬ ﾃガﾜﾐ｀ ゲガｭﾄザ ゴﾐｸﾁ｀ﾝｬ ゲガｳﾄ｀ﾞﾝ ｱｯﾄヱﾝｭｯ ヰザｳﾋﾚヱل ガﾀｯ｀ﾝｬل ｀デｾ ﾟﾄｸﾝｬ ヰﾂガ ヰل                      
                      ｱｻｬﾂダｬ ヮﾀケﾁｻﾝｬ カｳﾙｭﾋ ゴﾖ ﾁザﾔｳﾝｬ ゲガｭﾄザｭヴﾄﾗヱ ｰﾁｳﾗﾝｬ لデｾ ｱザﾜ .       

.................................................................................................................. 
.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 
   

 (ｶ : ) ｭ｀｀ لﾜﾝ لﾞﾏ   rｭ｀ザﾞﾄ rｭザ｀ﾞﾏ rデザﾞﾐｳ ゴﾞザ:   

1.  ﾗﾛグｵｵ ヮｦ لｱﾛ ﾃｱﾞｮ ｳﾘｯﾆヱ ﾐﾍﾜｵ ヮｦ ﾐズﾍｵﾆｵ ジﾜﾘｦ ザグｵﾆヱ ジ｀ﾑ ｲﾃズｱﾞ ｳズﾜﾘｦ ｳﾑﾃﾆｱ ｳﾘグﾂﾜヱﾟｮ ｲﾃﾞﾟｮ
ﾗﾛグｵｵ ヮｦ لｱﾛ لﾛｦ ｳﾑﾃﾆｱ ザグｵﾆヱﾟｮ ﾅﾙカ ジ｀ﾑ ｴﾘﾂﾛ ｯギﾟ ｳ｀ｷｯヱヱ ｲﾃﾞ ヮヱ . 

   ..................................................................................................................... 

6-  ヮｯﾞヱ ヮヱ ｯギﾍｯﾜﾆｪｱ ｳカﾃｯﾜヱ ﾃｱﾞｦ ｳﾘｯﾆヱ ﾃｯヱﾆヱﾟｮ ﾄﾃﾖカズ ، ﾐﾙｵﾃヱ ヮｯﾞヱ ヮヱ ﾃｯヱﾆヱ ジ｀ﾑ ｳﾛﾃﾍヱ ｴﾍﾜﾆｦ ｮﾂｩ
 ｯﾑｯﾙｵﾃｮ لﾛｮ.  

       ..................................................................................................................... 
a. –  ｯギカﾞヱズ ｴドバﾈﾟｮ ヮヱ ｳﾍﾛｯﾆﾟｮ ケｯズヱﾟｮｮ. ｳズｭｯｱﾃギﾞﾟｮ ｳﾛｯﾍﾟｮ ﾁﾟグｵ ジｵﾟｮ ｴｯカズｱﾃグｵﾟｮ ｲﾃｮﾁ 

.....................................................................................................
..................................................................................................... 

i.  ジﾍｯﾍヱﾟｮ ﾍズﾀﾟｮ ﾁﾈ ｰｺズ ｲﾁズﾒｱ ｳﾘｯﾆヱﾟ لｱｯﾜヱﾟｮ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ﾃｺｽﾟｮ ﾚ｀ﾍカズ ジﾞﾟ
. ﾗ｀ﾀ｀ﾟ ｲﾃズｱﾞ ｲグﾜｱ 

.................................................................................................
.................................................................................................  

 
 

ヶヅゅトョ テΑゲセ 

ゲイェ 

F 
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 ﾝｬ لｬｦﾄﾝｬﾃｿｭﾄ :-  
        ｲｭｸｭｳヱｳﾄヅｬ: 

  ) ､ ヰ､ ｲｯｵ､ : 
             ﾁザﾔｳﾝｬ ゲガｭﾄザ ｰｿｿｻ｀ ｱザヱ｀ﾂ ｰﾁｳﾖ لデｾ ﾟﾄｸ ゴﾞﾏ ｰﾁｵｦ｀ﾝｬ ｱザｸﾁｭｾﾝｬ ｰガﾚﾝｬ ｱﾞﾈｻ｀ ヰﾏ ｷｳｭヱﾝｬ لﾔﾆﾝｬ 

           ﾖ.  ｭヴﾄﾗヱ ｰﾁｳﾗﾝｬ لデｾ ｱザﾜﾁｻﾝｬ カｳﾙｭﾋ ゴ 

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................
.......................................................................................................................
.......................................................................................................................
.......................................................................................................................

.................        ...................................................................................................... 
 

   ) ｮ : ヰ､ ｲｯｵ､ 
           ｱｻｬﾂダｬ لデｾ ﾟﾄｸﾝｬ ヰﾂガ ヰ｀ لガﾀｯ｀ﾝｬ لﾔﾆﾝｬ ﾃガﾜﾐ｀ ゲガｭﾄザ ｱザﾞﾙｭｵｳﾝｬ ﾎﾊガﾝｬ ｱﾙｭﾋ ﾁｬｿﾚ｀ ゴﾖ ﾁザﾔｳﾝｬ 
            ｱザｿガ｀ﾐﾝｬWPEg  . 

.......................................................................................................................
.......................................................................................................................

.......................................................................................................................

.......................................................................................................................
.......................................................................................................................

....................................................................................................................... 
 

ﾝｬ لｬｦﾄﾝｬ ﾎｯｭﾄ :-  
  -ｻ : ｱザﾝｭｳﾝｬل ｫｭﾄ｀ﾝｬل   

      : ﾁｯｳﾏ､ ﾁ｀ゼｬ ﾟﾂﾝ ｭ｀ｵザｻ 
                   ゴﾐｸﾁ｀ﾝｬ ゲガｳﾄ｀ﾝｬ ﾉﾁゼｬ ｺﾋﾄ    -      ( g ) = 10 m/s2  ｱザﾊﾁゼｬ ｱザｯﾀｭｸﾝｬ ｱﾞｸﾏ 

 ｯギｵ｀ｵﾞ ｳﾟグｯﾍ ﾅカｵ ｲﾃﾞ ) ｦ (( 200) gm  ﾏｯﾙｵﾃｮ ヮヱ ｴﾍﾜﾆ( 15 ) m  ｯギｱ ｴﾊｯﾖﾘ ｲグﾀﾃ ﾋﾃｦ ｼﾍﾆ ヮﾑ
 ｳﾘｯﾆヱ( 10 ) cm     : ｰﾆｽｦ 

5-  ｳﾛｯﾍ.ﾃグﾞﾂヱﾟｮ ﾏｯﾙｵﾃドｮ ﾁカﾑ ｲﾃﾞ｀ﾟ ｳズ｀ﾛｯｷｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍグ ｳﾞﾃｽ 
............................................................................................................................

............................................................................................................................ 
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6- . ｲグﾀﾃﾟｮ ﾋﾃダｮ ｼﾍﾆ ｳﾆヱバヱ ｳﾎｽﾟ ｲﾃﾞﾟｮ ｳﾞﾃｽ ｳﾛｯﾍ 
.............................................................................................................................

............................................................................................................................. 
7-  ｲグﾀﾃﾟｮ ﾋﾃダｮ ジﾘ ｯギﾊグﾕ ｣ｯカｷｦ ج ｳｵｱｯｷ ｲグﾛ ｯギカｦ ﾋﾃﾙｱ { ｲﾃﾞﾟｮ ｳﾞﾃｽﾟ ｳﾜズﾒヱﾟｮ ﾝｯﾞｵｽドｮ ｲグﾛ. 

.............................................................................................................................
............................................................................................................................. 

 
 ｯギカﾄグ ｲﾃﾞ ) ｰ (( 500 ) N  ｼﾍﾆ ジ｀ﾑ ﾚﾟﾄカｵ

ﾞﾈﾟｯｱ ｼﾌグヱ ｯヱﾞ ﾅ｀ヱｦل ｱｯﾜヱﾟｮل 
ｯﾆｽ ｰグ｀ﾍヱﾟｮグ : ｰ 

4-  ｳﾍﾜカ ﾁカﾑ ｲﾃﾞ｀ﾟ ｳズ｀ﾛｯｷｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍ( a )  . 

.........................................................
........................................................
....................................................... 

2-  ｳﾍﾜカﾟｯｱ ｯガﾃグﾃヱ ｳﾎｽﾟ ｲﾃﾞﾟｮ ｳﾑﾃﾆ( b ). 

.............................................................................................................................

............................................................................................................................. 

3  ｳﾍﾜカ ジﾟｩ ｯギﾟグﾊグ ﾁカﾑ ｲﾃﾞﾟｮ ｳﾑﾃﾆ .( c ) . 

.............................................................................................................................
............................................................................................................................. 

 
) ｸ (  ｯギｵ｀ｵﾞ ｲﾃｯズﾆ( 800 ) kg  ｳﾑﾃﾆｱ ｳカﾈﾀ ﾋﾃｦ ジ｀ﾑ ﾝﾃｽｵｵ( 30 ) m/s  ﾍﾖﾌﾟｮ ヰﾁﾑ ｯガﾁｭｯﾛ ﾁヱﾒｵ ،

 ｳﾘｯﾆヱﾟ ｳﾞﾃｽﾟｮ ジﾘ ｴﾃヱｵﾆｯﾘ ｼｱｮグﾞﾟｮ グｦ ヮズﾄカｱﾟｮ ｳﾆｮグﾁ ジ｀ﾑ( 100 ) m  . ｳﾞﾃｽﾟｮ ヮﾑ ｯヱｯヱｵ ﾗﾛグｵｵ ヮｦ لｱﾛ
グ｀ﾍヱﾟｮグｰ : ｰｯﾆｽ 

1. ドｮ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ. ｲﾃｯズﾆ｀ﾟ ｳズｭｮﾁｵｱ 
........................................................................................................................

........................................................................................................................  

2.  . ｲﾃｯズﾆﾟｮ ジ｀ﾑ ﾋﾃダｮ ヮヱ لグﾂｱヱﾟｮ لﾖﾈﾟｮ 

..........................................................................................................................
.................................................................................................................... 

3. . ｲﾃｯズﾆﾟｮ ｳﾞﾃｽﾟ ｳﾜズﾒヱﾟｮ ﾝｯﾞｵｽドｮ ｲグﾛ 
 

 

h  = 4 m 

W = 500 N 

a 

b 

c 

h  = 2 m 
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     ヴｵ｀ｵﾞ ｯヱﾆｺ ｼﾌグズ لｱｯﾜヱﾟｮ لﾞﾈﾟｮ ) ﾁ (( 2 ) kg  ヰズﾁﾑグ ｳ｀ｵﾞﾟｮ لヱギヱ ﾍズﾀｱ ﾍグｱﾃヱ
 ｯギｵ｀ｵﾞ ｳズﾃｭｮﾁ ｳﾜ｀ｽ لグｽ ﾃヱズグ ｳカグﾃヱﾟｮ( 1 ) kg  ｯガﾃﾍﾛ ﾗﾊカグ( 50 ) cm ،

ﾘｦُ ｮﾂｪﾘ ، ｯガﾄﾞﾃヱｱ ﾃヱズ ﾃグｽヱ لグｽ ヮｮﾃグﾁ｀ﾟ ｳ｀ｱｯﾛ ﾏｯﾙｵﾃｮ ヮヱ ヰﾆｺﾟｮ ｴ｀( 2 ) m 
 ｳズグｮﾄ ｳﾑﾃﾆｱ ｯガﾃグｽヱ لグｽ ｳﾜ｀ｽﾟｮ ｳﾞﾃｽ tｯｱｱﾆヱグ ﾋﾃダｮ グｽカ ﾍﾜﾆズﾟ(  の  )  

         ｳﾜ｀ｽ｀ﾟ ジカｮﾃグﾁﾟｮ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ ﾃｱｵﾑｮ [2rMI    ٍ 
       :ｰグ｀ﾍヱﾟｮグ 
1- ｽﾟｮ ｣ﾁｱ ｳﾎｽﾟ ｳﾜ｀ｽﾟｮグ ヰﾆｺﾟｮ ヮヱ ﾗﾟｨヱﾟｮ ヰｯﾎカ｀ﾟ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ｳﾟﾁｯﾒヱ ｰｵﾞｮ  . ｳﾞﾃ

.......................................................................................................
................................................................................................. 

2- . ﾍﾛｯﾆﾟｮ ヰﾆｺﾟｮ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ ｳﾟﾁｯﾒヱ ｰｵﾞｮ 
........................................................................................................

........................................................................................................
...................................................................................................... 

3-   . ヰｯﾎカ｀ﾟ لヱｯｽﾟｮ ﾃグｽヱﾟｮ لグｽ ｳズﾃｭｮﾁﾟｮ ｳﾜ｀ｽﾟｮ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ ﾃｮﾁﾜヱ ｯヱ 
........................................................................................................

........................................................................................................ 
4 -  . ﾋﾃダｯｱ ヴヱｯﾍｵﾃｮ ｳﾎｽﾟ ヰﾆｺﾟｮ ｳﾑﾃﾆ ｰﾆｽｮ ... ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ｳﾟﾁｯﾒヱｱ ｯカズﾒｵﾆヱ 

.......................................................................................................
....................................................................................................... 

 
 
 
 
 
 
 
 
 

R =50 cm 

m =2 kg 

M =1 kg 
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                                                                                 الطاقة   الفصل اأول : احركة
 .  Conservation of Energy) بقاء ( الطاقة  (  حفظ  3 – 1الدرس  )  
 :  ｬｦﾄﾝｬل ガゼｬل  

    : ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ ｰﾁｭｯﾏ لﾜ カザﾞﾏ لｿｳ ゲﾀﾝｬ ゴ｀ﾞﾐﾝｬ ｺﾞﾋﾈ｀ﾝｬ ガ､ ﾟﾄヅｬ ヰザﾄガﾚﾝｬ ヰザｯ ｮｳﾜ､   
9- .  ジｱグﾞﾆグﾃﾞｯヱﾟｮ ヰﾆｺ｀ﾟ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮグ ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ﾏグヱｺヱ           )....................... ( 

11- ヰｯﾎカﾟｮ ｴｯヱズﾆｺﾟ ｳﾞﾃｽﾟｮグ ﾐﾌグﾟｮ ｴｯﾛｯﾍ ﾏグヱｺヱ.                        )....................... ( 

11-  ｳズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ﾏグヱｺヱU  ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮグME        .             (.......................) 

12- . ｳﾎグﾙｽヱ ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵグ ｯギﾍズｽヱ ﾐヱ ｳﾛｯﾍﾟｮ ヴズﾘ لﾁｯｱｵｵ ド ヰｯﾎカ   (.......................)
  

13- ヮﾞヱズグ ، ヰﾁﾑ ヮヱ ｶﾁｽｵﾆｵ ドグ ゴカﾙｵ ド ｳﾛｯﾍﾟｮ ヮｦ لグﾄﾒヱ ヰｯﾎカ ザｦ لﾀｮﾁ 

            . ﾃズﾖｵｵ ド ｳｵｱｯｷ ヰｯﾎカ｀ﾟ ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｯﾘ ، ﾃﾀ､ ゴﾟｮ لﾞﾈ ヮヱ لグｽｵｵ (.......................) 
5-ｳﾛｯﾍﾟｮ ジｵﾟｮ ｯギﾟﾁｯｱｵズ ｴｯヱズﾆｺ ヰｯﾎカﾟｮ ザﾁｨｵグ ゴﾟｩ ﾃズﾖｵ ヴｵﾟｯｽ ﾃズﾖｵｱ ｳﾛｯﾍ  

ﾍｱﾃﾟｮ ヮｱ . ヴｭｮﾄｺｦ                                                          (.......................) 

   : ゴヱｭｵﾝｬ لｬｦﾄﾝｬ 
 ( ｱ｀デﾏ ヰザﾄガﾚﾝｬ ヰザｯ ﾎﾊ  ( ｱ｀デﾏガ ، rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )X  ﾁザﾓ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )

: ゴﾞザ ｭ｀｀ لﾜ ゴﾖ rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ   
29) ｵ ｣ｮグギﾟｮ ﾐヱ ﾝｯﾞｵｽドｮ لｯヱガｪｱグ ｳズﾌﾃダｮ ｳズｱﾂｯｺﾟｮ لｯｺヱ ジﾘ ゴ｀ﾑダ ヰﾆｺ ﾗﾂﾛ ﾁカﾑ  )    ( ｯギﾒﾌグ ｳﾛｯﾍ ﾁｮﾁﾄ

. ｯギｵﾞﾃｽ ｳﾛｯﾍグ ｳズ｀ﾛｯｷｵﾟｮ 

31)  .ﾍﾜﾘ ヰﾆｺ｀ﾟ ジﾆｦﾃﾟｮ ﾏｯﾙｵﾃドｮ ゴ｀ﾑ ﾗﾛグｵｵ ｳﾙ｀ｵﾀヱﾟｮ ヰｯﾆｺヂﾟ ｳズ｀ﾛｯｷｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍ  )    ( 

31)  ﾃズﾖｵﾟｮ ヮグﾞズ ｳﾎグﾙｽヱ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵ ｯヱﾁカﾑ ｳــــﾟグﾄﾒヱﾟｮ ｳـــــــــヱﾎカダｮ ジﾘ  )    (
     ｳــــــــــــカヱｯﾞﾟｮ ｳﾛｯـــــــﾍﾟｮ ジﾘ            

       . ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ﾅグﾞﾒヱ ザグｯﾆズ ) ﾐﾌグﾟｮ ( 

32)   )    (ｮﾂｩ ﾝﾃｵ ヰﾆｺ ﾍﾜﾆズﾟ ﾆﾜtｯﾍグ  لｯヱガｪｱ ｴｱｯｷ ﾃｮﾁﾜヱ ザグｯﾆズ ヴｵﾞﾃｽ ｳﾛｯﾍグ ヴﾒﾌグ ｳﾛｯﾍ ﾏグヱｺヱ ヮｯﾘ ｮﾃｽ
.｣ｮグギﾟｮ ﾐヱ ﾝｯﾞｵｽドｮ 

33)   )    (ｮﾂｩ ｯカﾃｱｵﾑｮ ヮｦ ｯヱｯﾎカ ドグﾄﾒヱ ｯﾙﾟｨヱ ヮヱ ジ｀ﾎヱ ﾋﾃダｮグ ﾍﾜﾘ グ ｯカ｀ヱガｮ ﾃズｷｧｵ ｣ｮグギﾟｮ ﾍズｽヱﾟｮ ヴカｪﾘ 

カﾑــــﾁ  ｳﾛｯﾍﾟｮグ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ｯヱカズｱ ｳﾞﾃｽﾟｮ ｳﾛｯﾍ ﾁｮﾁﾄｵグ ﾐﾌグﾟｮ ｳﾛｯﾍ لﾜｵ ジ｀ﾎヱﾟｮ ﾍグｱガ
.  ﾃズﾖｵｵ ド ｳｵｱｯｷ ｳズ｀ﾞﾟｮ 

34)  ｣ｮグギﾟｮグ ｳ｀ﾎヱﾟｮ ｲﾃｮﾃｽ ｳｺﾃﾁ ﾐﾙｵﾃｵ ﾍズｽヱﾟｮ ｣ｮグギﾟｮグ ﾋﾃダｮグ ジ｀ﾎヱ ヮヱ ﾗﾟｨヱﾟｮ لグﾄﾒヱﾟｮ ヰｯﾎカﾟｮ ジﾘ )    (
ﾀｵﾆｯｱ ジ｀ﾎヱﾟｮ ﾍグｱガ ｣ｯカｷｦ ﾍズｽヱﾟｮ. ｳ｀ﾎヱﾟｮ ヰｮﾁ 

ｯヱガｪｱ ゲグﾛ ﾝｯﾞｵｽドｮ ﾐヱ ｣ｮグギﾟｮ ヰｯﾎカﾟ ﾗﾟｨヱ ヮヱ  ヮヱ ｮﾃｽ ｯﾍグﾜﾆ ｲﾃﾞﾟｮ ﾍグﾜﾆ ｣ｯカｷｦ ｲﾃﾞﾟｮグ ﾋﾃダｮل)    (   (35
 ヮｯﾘ ﾋﾃダｮ ｼﾍﾆ ヮﾑ ｯヱ ﾏｯﾙｵﾃｮȟܧൌȟܧܭ . 
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36)  ヴｵ｀ｵﾞ ヰﾆｺ ﾍﾜﾆ ｮﾂｮ )    (( 2) kg  ケﾃﾁﾛ ﾏｯﾙｵﾃｮ ヮヱ( 12 ) m  ﾋﾃダｯｱ ヰｮﾁﾍﾊドｮ لｱﾛ ヴｵﾑﾃﾆ ｴカｯﾞグ
 ジガ ｲﾃﾈｯｱヱ( 7 ) m/s  ザグｯﾆｵ ヴｵﾞﾃｽﾟ ｳﾆﾞｯﾒヱﾟｮ ﾝｯﾞｵｽドｮ ｲグﾛ ﾃｮﾁﾜヱ ヮｯﾘ ،( 15.9 ) N . 

37)  ｯガﾃﾁﾛ ｳ｀ｵﾞ ｴﾜ｀ﾑ ｮﾂｮ )    (M  ヴﾟグﾍ ﾍズﾀ ｳズｯギカ ジﾘ لグﾁカｱﾟ لﾜｷﾞ( 4 ) m  ｯｱカｯｺ ﾍズﾀﾟｮ ｰﾂｺ ﾁカﾑグ ،
 ｯガﾃﾁﾛ ｳズグｮﾄ ﾍズﾀﾟｮ ﾐカﾊ ゴｵｽ ｳ｀ｵﾞﾟｮ ゴ｀ﾑ ｲﾃｷｨヱ ｲグﾛ ｳﾍﾆｮグｱ ، ｲﾃｽ ｳﾑグヱｺヱﾟｮ ｴﾞﾃｵ ヰｷ ジﾆｦﾃﾟｮ ﾐヱ

 ヮｯﾘ ザグｯﾆｵ ｲﾃﾈｯｱヱ ﾚズ｀ﾒｵﾟｮ ｳﾍﾜカ ｴｽｵ ﾃヱｵ ｯヱﾁカﾑ ｳ｀ｵﾞﾟｮ ｯギｱ ﾝﾃｽｵｵ ジｵﾟｮ ｳﾑﾃﾆﾟｮ ﾃｮﾁﾜヱ7.26 ) m / s   . ) 

38)  )    ( ヴｵ｀ｵﾞ ヰﾆｺ ﾍグﾜﾆ ﾁカﾑ( 1 ) kg  ﾏｯﾙｵﾃｮ ヮヱ ヮグﾞﾆ ｳﾟｯｽ ジﾘ( 50 ) cm           ヴｵカグﾃヱ ｴｱｯｷ ﾝﾃｱカﾄ ゴ｀ﾑ
( k ) = 80  N / m    ザグｯﾆｵ ﾝﾃｱカﾄﾟｮ ｯギｱ ﾍﾖﾌカズ ｳﾘｯﾆヱ ゴﾊﾛｦ ヮｯﾘ ،0.53) m . ) 

39) . ゴ｀ﾑダ ヴｵﾞﾃｽ ｣ｯカｷｦ ヴﾟｯｱｽｦ ｴﾒﾍﾛ ﾁﾒﾊヱﾟ ｳﾞﾃｽﾟｮ ｳﾛｯﾍ لﾜｵグ ﾐﾌグﾟｮ ｳﾛｯﾍ ﾁｮﾁﾄｵ )    ( 

41)  ﾃズﾖｵｱ ﾃズﾖｵズ لｭｯヱ ゲグｵﾆヱ ヰｮﾁﾀｵﾆｯｱ ヮズﾒヱ ﾐﾙｵﾃヱ ゴﾟｮ ジﾒｺﾃヱ ゲグｵﾆヱ ヮヱ ヰﾆｺ ﾐﾘﾃﾟ لﾖﾈﾟｮ ﾃｮﾁﾜヱ )    (
. ﾝｯﾞｵｽドｮ ｰｯズﾕ ジﾘ ゲグｵﾆヱﾟｮ لズヱ ｳズグｮﾄ 

: ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ-  
 -:ﾜ､ ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ rｭｯﾄｭヱ｀ ヮｬﾁｳ ｭ｀ｯ｀ل 

11-   ｯヱ ｳﾎｽﾟ ジﾘ ヴｵﾞﾃｽ ｳﾛｯﾍグ )  ｣ｮグギﾟｮ ﾐヱ ﾝｯﾞｵｽドｮ لｯヱガｪｱ ( ﾋﾃダｮ لｯｺヱ ジﾘ ｮﾃｽ ﾍﾜﾆズ ヰﾆｺ( 40 ) 

J    ﾃｮﾁﾜヱｱ ヴﾒﾌグ ｳﾛｯﾍ ｴﾊﾜカｦ ｮﾂｯﾘ( 10 ) J   ( ｳズグｯﾆヱ ｼｱﾊｵ ヴｵﾞﾃｽ ｳﾛｯﾍ ヮｯﾘ ،.. ... (ヮダ ). ......) 

12-   ( ﾁｮﾁﾄｵ ｣ｮグギﾟｮ ジﾘ ゴ｀ﾑダ ｯズﾆｦﾃ ｲﾃﾞ ﾗﾂﾜｵ ｯヱﾁカﾑ..... .. ( لﾜｵグ )... .. ( ｯヱギﾑグヱｺヱグ  ) ......... ) 

ｯギｵﾞﾃｽ ｴｯﾎｽﾟ ヮヱ ｳﾎｽﾟ لﾞ ジﾘ  . 

13-  ｯガﾃﾁﾛ ｲグﾛ ｴﾃｷｦ ｮﾂｮ( 50 ) N  ｳﾘｯﾆヱ لｯﾍｵﾆｯﾘ ، ｯズﾆｦﾃ ﾚ｀ﾒヱ ﾋｱｯカ ﾗﾃﾍ ジﾘ( 0.004 ) m  ゴ｀ﾑグ
 ザグｯﾆズ لグﾂｱヱﾟｮ لﾖﾈﾟｮ ﾝﾟﾂJ   ( .......... ) 

14- ( ヮヱ ヮﾞｯﾆﾟｮ ヰﾆｺﾟｮ ﾚﾟﾄカｮA  ヱダｮ لｭｯヱﾟｮ ゲグｵﾆヱﾟｮ لﾙﾆダ )ｴカｯﾞ ｮﾂｯﾘ ، ﾅ｀ 

 ヴｵ｀ｵﾞ(m )  ｳズﾌﾃダｮ ｳــــズｱﾂｯｺﾟｮ ｳـــ｀ｺﾑグg = 10 m / s2 )  ) 
 ( .......... )  ﾘ ( ﾁカﾑ ヴB  ザグｯﾆｵ )m / sــــｵﾑﾃﾆ ヮｯـ 
 

 

15- ( ﾏｯﾙｵﾃｮ ゴ｀ﾑ ﾏグﾌグヱ ヰﾆｺh   ザグｯﾆｵ ｳズ｀ﾛｯｷｵ ﾐﾌグ ｳﾛｯﾍ ﾝ｀ヱズグ ، ﾋﾃダｮ ｼﾍﾆ ヮヱ )( 200 ) J  ｮﾂｯﾘ
 (  .......... )  ﾁｯﾒｵ ｳﾘｯﾆヱ ﾍｱガ ﾛｯﾍ ヮｯﾘ ، ザグｯﾆｵ ﾏｯﾙｵﾃドｮ ｮﾂガ ゴ｀ﾑ ヴｵﾞﾃｽ ｳJل

16-  ジﾘ ﾃズﾖｵﾟｮﾏグヱｺヱ ザグｯﾆズ ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｮ   (............................. .  ) 
17- グガ ｳﾎグﾙｽヱ لグﾄﾒヱ ヰｯﾎカﾟ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵﾟ ケﾃﾘグｵ ジﾖｱカズ ザﾂﾟｮ ﾍﾃﾈﾟｮ. ).................... ( 
18- ｵグ ヰｯﾎカﾟｮ ｴｯヱズﾆｺ ｯギﾟﾁｯｱｵズ ジｵﾟｮ ｳﾛｯﾍﾟｮゴヱﾆｵ ケ｣ｮﾄｺｦ ヮズｱ ﾍｱﾃﾟｮ ｳﾛｯﾍ ﾃズﾖｵｱ ヴｵﾟｯｽ ﾃズﾖｵ ゴﾟｮ ザﾁｨ ( )...... 
19-  ( ゴヱﾆｵ ｳズｱグﾞﾆグﾃﾞズヱﾟｮ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ.......... )................. 

21-  ( ﾄヱﾃﾟｯｱ ｳズｱグﾞﾆグﾃﾞズヱﾟｮ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍ｀ﾟ ﾄヱﾃズ ..........  ) 

A 

B  
 

0.2 m 1m 
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 ≪≒ 

21- ｮ ﾐヱ ﾝｯﾞｵｽドｮ لｯヱガｪｱグ ﾋﾃダｮグ ヰﾆｺﾟｮ ヮヱ ﾗﾟｨヱﾟｮ لグﾄﾒヱﾟｮ ヰｯﾎカﾟｮ ジﾘ ｳヱズﾛ ヮｦ ﾃｯｱｵﾑｮ ヮﾞヱズ ヴカｯﾘ ｣ｮグギﾟ
 ( ザグｯﾆｵ ｳズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ..........  ) 

22-  ( ﾃｱｵﾒｵ ヰｯﾎカ｀ﾟ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ .......... ｣ｮグギﾟｮ ﾐヱ ﾝｯﾞｵｽドｮ لｯヱガｩ ﾁカﾑ  ) 

23-  ( ﾃズﾖｵ ｣ｯカｷｦ ﾃズﾖｵｵ ｳズｱグﾞﾆグﾃﾞズヱﾟｮ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ .......... ヰｯﾎカﾟｮ  ) 

24- ｯヱﾁカﾑ ｳﾎグﾙｽヱ ヰｯﾎカ｀ﾟ ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵ  ( ヰｯﾎカﾟｮ ヮグﾞズ ......... ( ザｦ ﾝｯカガ ヮグﾞズ ドグ  ) .........  )
    . ﾍズｽヱﾟｮグ ヰｯﾎカﾟｮ ヮズｱ ｳﾛｯﾍ｀ﾟ 

25-  ヴｵ｀ｵﾞ ﾃｭｯﾍ( 0.3 ) kg  ﾏｯﾙｵﾃｮ ゴ｀ﾑ ﾃズﾍズ( 50 ) m   ｯガﾃｮﾁﾜヱ ｳﾑﾃﾆｱ ﾋﾃダｮ ｼﾍﾆ ヮヱ( 12 ) m / s 
 ザグｯﾆｵ ｳズﾞズカｯﾞズヱﾟｮ ヴｵﾛｯﾍ ヮｯﾘJ  ( ......... ヮｧｱ ｯヱ｀ﾑ ( .  )g = 10 m / s2 )    ) ) 

26-  ヴｵ｀ｵﾞ ﾚグﾁカﾊ( 50 ) kg ﾚﾘダｮ ゴ｀ﾑ لｭｯヱ ゲグｵﾆヱ ゴ｀ﾑ ﾚﾟﾄカズ 

  ｳズグｮﾄｱ  ｳｵｱｯｷ ｳﾑﾃﾆｱv ｳﾘｯﾆヱ ﾐﾍﾜﾘ ｼﾌグヱﾟｮ لﾞﾈﾟｮ ジﾘ ｯヱﾞ 
  ｯガﾃﾁـﾛ( 4 ) m  ( ザグｯﾆズ ﾚグﾁカﾊﾟｮ ゴ｀ﾑ لグﾂｱـヱﾟｮ لﾖﾈﾟｮ ﾝﾟﾂ ゴ｀ﾑグ ، ..........  ) 

ﾝｬ لｬｦﾄﾝｬﾎｯｬﾁ :-  
 

  (  ｱ｀デﾏ ﾎﾊ  ﾎﾙｬガﾝｬ ﾎｯﾁ｀ﾝｬ ゴﾖ ) : ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ لﾜﾝ ｱｯｭｸｧ ｮﾄヱ､ ﾟｭ｀､- 

5-       : ヴｵﾑﾃﾆ ヮｦ ジカﾒズ ｮﾂギﾘ ، ｯギﾟｯｷヱｦ ｳﾒｱﾃｦ ゴﾟｮ ｯヱ ヰﾆｺ ｳﾞﾃｽ ｳﾛｯﾍ ｴﾁｮﾄ ｮﾂｮ 

                                            ｯギﾟｯｷヱｦ ｳﾒｱﾃｦ ゴﾟｮ ｴﾁｮﾄ                        ｯギズ｀ｷヱ ゴﾟｩ ｴﾁｮﾄ 
            ｯﾞ ｯヱ ﾐｱﾃ ゴﾟｮ ｴﾊﾜカヴズ｀ﾑ ｴカ                        ヴズ｀ﾑ ｴカｯﾞ ｯヱ ﾗﾊカ ゴﾟｩ ｴﾊﾜカ 

6-  ヴｵ｀ｵﾞ ヮﾞｯﾆ ヰﾆｺ( m )       : ヮｯﾘ ، ) ジﾒｺﾃヱﾟｮ ゲグｵﾆヱﾟｮ ( ﾋﾃダｮ ｼﾍﾆ ゴ｀ﾑ ﾏグﾌグヱ 

                             ｳヱグﾁﾒヱ ﾍﾜﾘ ヴﾒﾌグ ｳﾛｯﾍ                         ｳヱグﾁﾒヱ ﾍﾜﾘ ヴｵﾞﾃｽ ｳﾛｯﾍ
  ヱ ヴﾒﾌグ ｳﾛｯﾍグ ヴｵﾞﾃｽ ｳﾛｯﾍ                ヮｯｵヱグﾁﾒ    ヮｯｵヱグﾁﾒヱ ﾃズﾕ ヴｵﾞﾃｽ ｳﾛｯﾍグ ヴﾒﾌグ ｳﾛｯﾍ 

7-      : ヮｯﾘ ، ﾋﾃダｮ ｼﾍﾆ ヮヱ ｮﾃｽ ｯﾍグﾜﾆ ﾍﾛｯﾆﾟｮ ヰﾆｺﾟｮ ｰﾃｵﾛｮ ｯヱ｀ﾞ 

                                       لﾜｵ ヴﾒﾌグ ｳﾛｯﾍ                         لﾜｵ ヴｵﾞﾃｽ ｳﾛｯﾍ
                   ﾃズﾖｵｵ ド ヴｵﾞﾃｽ ｳﾛｯﾍ                ﾃズﾖｵｵ ｳズ｀ﾞﾟｮ ヴｵﾛｯﾍ 

8- ｳـズｭｮﾁｵｱｮ ｳـﾑﾃﾆ ヮグﾁ ﾚﾟﾄカズ لﾞﾈﾟｯｱ ｼـﾌグヱﾟｮ ヰـﾆｺﾟｮ ﾝﾃــｵ ｮﾂｩ لﾙﾆダ 

 m  ゲグｵﾆヱﾟｮ ゴ｀ﾑ ( 4 )ـﾘｯﾆヱ ﾐــــｭｯﾍﾜ ｳل ، ヱﾟｮ ﾅ｀ヱダｮ ゲグｵﾆヱﾟｮズ ｯヱﾁカﾑـ 
 ｭｯヱﾟｮل ، ﾂｱズ ヰﾆｺﾟｮ ヮﾄグ ヮｯﾘل グｺﾟｯｱ ザグｯﾆズ バﾖﾈل:    

         1.2                0.6                      6            12  
5-  ヴｵ｀ｵﾞ ヰﾆｺ ﾝﾃｵ( 2 ) kg  ﾏｯﾙｵﾃｮ ヮヱ ﾋﾃダｮ ケｯｺｵｯｱ ｮﾃｽ ﾍﾜﾆズﾟ( 4 ) m  ｼｱﾊｵ ジﾞ｀ﾘ ، ﾋﾃダｮ ｼﾍﾆ ヮﾑ

 ヴｵﾑﾃﾆ( 5 ) m / s ｯガﾃﾁﾛ ｳﾘｯﾆヱ ﾐﾍﾜズ ヮｦ ｰｺズ :            

             3.5 m             2.75 m                 1.25 m            1 m  
 

 

 

 

m = 0.3 kg 

30 
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 ≪≪ 

6- ヴﾒﾌグ ｳﾛｯﾍ ヰﾆｺ ( 100 ) J  ﾏｯﾙｵﾃｮ ゴ｀ﾑ ヮグﾞズ ｯヱﾁカﾑ( h ) m   ｮﾃｽ ﾍﾜﾆズﾟ ﾝﾃｵ ｮﾂｯﾘ ، ﾋﾃダｮ ｼﾍﾆ ヮヱ
 ｼｱﾊｵ ヴｵﾞﾃｽ ｳﾛｯﾍ ヮｪﾘ ،( 25 ) J  : ザグｯﾆズ ﾃｵヱﾟｯｱ ﾋﾃダｮ ｼﾍﾆ ヮヱ ﾏｯﾙｵﾃｮ ゴ｀ﾑ ヮグﾞズ ｯヱﾁカﾑ  

             h                    h                        h                  h    
7-  ヴｵ｀ｵﾞ ヰﾆｺ ﾚﾟﾄカズ( 500 ) g  ｳズグｮﾄｱ ヮﾈﾀ لｭｯヱ ゲグｵﾆヱ ｳヱﾛ ゴ｀ﾑｦ ヮヱ ｳズｭｮﾁｵｱｮ ｳﾑﾃﾆ ヮグﾁｱ   ヮヱ

 ﾏｯﾙｵﾃｮ( 20 ) cm ) ｳズ｀ﾛｯｷｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍﾟ ジﾒｺﾃヱﾟｮ ゲグｵﾆヱﾟｮ ( ﾋﾃダｮ ｼﾍﾆ ヮﾑ  ｳズｯギカ ゴﾟｮ لﾊグ
 ｳﾑﾃﾆｱ ﾃｯﾆヱﾟｮ( 1.8 ) m / s    :ヮｵグズカﾟｯｱ ザグｯﾆｵ ヰﾆｺﾟｮ ゴ｀ﾑ ｲﾃｷｨヱﾟｮ ﾝｯﾞｵｽドｮ ｲグﾛ ヮｪﾘ 

  0.475                                                     0.25                                                   
  475                                                       25 

8- ダｮ ジﾘ: ヮグﾞズ ｳﾎグﾙｽヱ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵ ｶズｽ ｳﾟグﾄﾒヱﾟｮ ｳヱﾎカ 
                                                               ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ﾅグﾞﾒヱ ザグｯﾆズ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ
            ズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ﾅグﾞﾒヱ ザグｯﾆズ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮｳ 

                 ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ  ザグｯﾆズ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ                                           
                           ｳズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ  ザグｯﾆズ ｳカヱｯﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ                                            

9- グ ﾁカﾑ: ザグｯﾆズ ｯヱ ヰｯﾎカﾟ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ヮグﾞズ لグﾄﾒヱ ヰｯﾎカ ジﾘ ﾝｯﾞｵｽｮ ゲグﾛ ﾁグｺ 
              ﾃﾙﾊ               ｳズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ 
                                                                           ｳズ｀ﾀｮﾁﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ﾅグﾞﾒヱ

                           ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ                                            
ﾝｬ لｬｦﾄﾝｬﾃ｀ｭｾ :-  

     (､  ) ヰザ｀ﾄｸ ｱﾜﾁｻ ゴｳﾙｭﾋ ヰザｯ ヰﾁｭﾙ( A )  ، ( B )  ｿｻｬガ ﾕデｳｾｬ ｬｿﾏｭ｀ ، ｭ｀ｭ｀ｳ ヰザﾞｵｭ｀ｳ｀:   
 

ｳカﾃｯﾜヱﾟｮ ヴｺグ  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( A )  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( B ) 

ﾑﾃﾆ ヰﾆｺﾟｮ ｳ( A )  ｳﾑﾃﾆ ジ｀ｷヱ
 ヰﾆｺﾟｮ( B )        

 

ｳカﾃｯﾜヱﾟｮ ヴｺグ  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( A )  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( B ) 

 ヰﾆｺﾟｮ ﾝﾃｽｵズ( A ) ドｯヱﾈ 
 ヰﾆｺﾟｮ ﾝﾃｽｵズグ ( B )  ｯｱグカｺ        

  

ｳカﾃｯﾜヱﾟｮ ヴｺグ  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( A )  ﾟﾄｸﾝｬ ｱﾜﾁｻ ｱﾙｭﾋ( B ) 

 ヰﾆｺﾟｮ  ﾗﾂﾜズ( A )  ゴ｀ﾑダ ｯズﾆｦﾃ
グ( B )  ﾅﾙカｱ لﾙﾆダ ｯズﾆｦﾃ ﾗﾂﾜズ

   ｳズｭｮﾁｵｱドｮ ｳﾑﾃﾆﾟｮ             
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 ≪≫ 

 
 

ｳカﾃｯﾜヱﾟｮ ヴｺグ ｱザｯガﾜﾄガﾁﾜｭ｀ﾝｬ ｱザﾜザヱｭﾜザ｀ﾝｬ ｱﾙｭﾋﾝｬ ｱザｯガﾜﾄガﾁﾜザ｀ﾝｬ ｱザﾜザヱｭﾜザ｀ﾝｬ ｱﾙｭﾋﾝｬ 

ﾗズﾃﾒｵﾟｮ   

ｳカﾃｯﾜヱﾟｮ ヴｺグ لガﾂﾐ｀ ﾟｭﾌヱ ゴﾖ ｱザﾜザヱｭﾜザ｀ﾝｬ ｱﾙｭﾋﾝｬ ﾌﾗｻ لガﾂﾐ｀ ﾟｭﾌヱ ゴﾖ ｱザﾜザヱｭﾜザ｀ﾝｬ ｱﾙｭﾋﾝｬ ﾌﾗｻ ﾟｿﾏ 

バﾒﾟｮｳﾛ 
 

 

 
 

 
 

 
 

 
 

          (ｮ : )   rｭ｀ザﾞﾄ rｭザ｀ﾞﾏ rデザﾞﾐｳ ゴﾞザ ｭ｀｀ لﾜﾝ لﾞﾏ:   

7- ｯﾙｵﾃｮﾏ ｳｺﾃﾁ グ ｳ｀ﾎヱﾟｮ ｲﾃｮﾃｽ｣ｮグギﾟｮ ﾍズｽヱﾟｮ ｣ｯカｷｦ グｱガﾍ ジ｀ﾎヱﾟｮ ｳ｀ﾎヱﾟｮ ヰｮﾁﾀｵﾆｯｱ.  

       ..................................................................................................................... 
 

2-  ﾚグﾁカﾊﾟｮ ( لグﾄﾒヱﾟｮ ヰｯﾎカ｀ﾟ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ–  لｭｯヱﾟｮ ゲグｵﾆヱﾟｮ–  ｴ｀ﾘｮ ｮﾂｮ ｳﾎグﾙｽヱ ﾃズﾕ ) ﾋﾃダｮ
 ｳﾍﾜカ ヮヱ ヮﾈﾀﾟｮ لｭｯヱﾟｮ ゲグｵﾆヱﾟｮ ゴ｀ﾑ ﾚグﾁカﾊﾟｮ( A )  .  

       ............................................................ 
 
 
3- ｯﾍﾟｮ ﾁズﾄｵ  . ヴｵﾃｮﾃｽ ｳｺﾃﾁ ﾐﾘﾃｱ  ヰｯﾎカﾟｮ ｴｯヱズﾆｺﾟ ｳズｱグﾞﾆグﾃﾞズヱﾟｮ ｳズﾞﾃｽﾟｮ ｳﾛ 

       ..................................................................................................................... 
4- . ｳﾎグﾙｽヱ ｳズ｀ﾞﾟｮ ｳﾛｯﾍﾟｮ ヮグﾞｵ ｳﾜ｀ﾖヱﾟｮ ｳﾟグﾄﾒヱﾟｮ ｳヱﾎカダｮ ジﾘ 

   ......................................................................................................................  
9-  ｳズグｮﾄ ﾃズﾖｵｱ  لｭｯヱ ゲグｵﾆヱ ヰｮﾁﾀｵﾆｯｱ ヮズﾒヱ ﾐﾙｵﾃヱ ゴﾟｮ ジﾒｺﾃヱ ゲグｵﾆヱ ヮヱ ヰﾆｺ ﾐﾘﾃﾟ لﾖﾈﾟｮ ﾃｮﾁﾜヱ ﾃズﾖｵズ ド

. ﾝｯﾞｵｽドｮ ｰｯズﾕ ジﾘ ゲグｵﾆヱﾟｮ لズヱ 

 ......................................................................................................................  
 
 
 
 
 
 
 

 
A 
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 ≪√ 

ﾝｬ لｬｦﾄﾝｬﾃｿｭﾄ :-  
        ｲｭｸｭｳヱｳﾄヅｬ: 

  ) ､ ヰ､ ｲｯｵ､ ... لｯｭﾚ｀ﾝｬ لﾜﾆﾝｭｯ rｭヱザﾐｳﾄ｀ : 
    ﾙｭｵｳﾝｬ ﾎﾊガﾝｬ ｱﾙｭﾋガ ｱザﾜﾁｻﾝｬ ｱﾙｭﾋﾝｬ ヰザｯ لｿｭｯｳﾝｬ ｱﾄｬﾁｿ لデｾ ヰ｀ ｱザﾞ

 ｱﾋﾚヱ ヰザｯ ｱﾌｻﾝ ゲ､ ゴﾖガ ﾋザﾄｯﾝｬ لガｿヱｯﾝｬ ｱﾜﾁｻ ゴﾖ ﾛｭﾜｳｻヅｬ ｮｭザﾓ ゴﾖ
.ﾁｬﾁﾚｳﾄヅｬ ﾎﾊガ｀ガ ｲデﾖヅｬ 

  : ｱﾌｻﾞﾝｬ ヮﾀケ ゴﾖ ｱザﾜザヱｭﾜザ｀ﾝｬ ｱﾙｭﾋﾝｬ 
   

.......................................................................
...............................................................................................................

 ..............................................................................................................
...............................................................    ................................................

...............................................................................................................  
   ) ｮヰ､ ｲｯｵ､ ... لｯｭﾚ｀ﾝｬ لﾜﾆﾝｭｯ rｭヱザﾐｳﾄ｀ : 

ｯﾞﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ヮグﾞズ ｳﾟグﾄﾒヱﾟｮ ｳヱﾎカドｮ ジﾘ ﾃズﾖｵﾟｮ ﾅグﾞﾒヱ ザグｯﾆズ ) ﾐﾌグﾟｮ ( ｳカヱ
ｳズﾞﾃｽﾟｮ ｳﾛｯﾍﾟｮ ジﾘ . 

 ................................................................................ 
 ................................................................................ 

....................................... ......................................... 
 ................................................................................ 
 ................................................................................ 

................................................. ............................... 
 ｹｵカｵﾆｮ ｳﾟﾁｯﾒヱ  ｲグﾛ ｳﾟドﾁｱ لグﾄﾒヱ ヰｯﾎカ ジﾘ ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ジﾘ ﾃズﾖｵﾟｮ ｰｯﾆｽ

ﾝｯﾞｵｽドｮ . 
    ...............................................................................................................

............................................................................................................... 
............................................................................................................... 

............................................................................................................... 
 ............................................................................................................... 
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 ≪∽ 

 -: ｬｦﾄﾝｬ ﾎｯｭﾄﾝｬل 
   : ｱザﾝｭｳﾝｬ لｫｭﾄ｀ﾝｬ لｻ-  
(1  ヴｵ｀ｵﾞ ヰﾆｺ ﾐﾘﾃ ヰｵ )( 6 ) kg  لﾙﾆｦ ヮヱ لｭｯヱﾟｮ ゲグｵﾆヱ｀ﾟ ｳズﾄｮグヱ ｲグﾛ لﾒﾙｱ ヮﾈﾀ لｭｯヱ ゲグｵﾆヱ ｼﾍﾆ

    ｯガﾃｮﾁﾜヱ( 80 )N  ｳﾘｯﾆヱ ﾐﾍﾛ ﾁﾒｱ ゲグｵﾆヱﾟｮ ｳヱﾜﾟ لﾊズﾟ( 18 ) m  ،
ｭｯヱﾟｮ ゲグｵﾆヱﾟｮ ｼﾍﾆ グ ヰﾆｺﾟｮ ヮズｱ ﾝｯﾞｵｽドｮ ｲグﾛ ヮｦ ｴヱ｀ﾑ ｮﾂｯﾘل ﾁｯﾒｵل 

 ﾁｺグｦ ، ヴカﾄグ ｶ｀ｷ : 
ｦ - . ｲグﾜﾟｮ ﾝ｀ｵ ヴｵﾟﾂｱ ザﾂﾟｮ لﾖﾈﾟｮ 

..................................................................................
.................................................................................. 

 ー-  . ゲグｵﾆヱﾟｮ ゴ｀ﾑｦ グガグ ｳズ｀ﾛｯｷｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍ 
.............................................................................................................................

............................................................................................................................. 
ｸ - ヰﾆｺﾟｮ ヮﾄグ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ. 

.............................................................................................................................
............................................................................................................................. 

ﾁ - .ﾝｯﾞｵｽドｮ ｲグﾛ ヮﾑ ｹｵｯカﾟｮ لﾖﾈﾟｮ 

.............................................................................................................................
............................................................................................................................. 

ケ-  لグﾂｱヱﾟｮ ジ｀ﾞﾟｮ لﾖﾈﾟｮ
.............................................................................................................................

............................................................................................................................. 
グ - ｺﾟｮ ｳﾞﾃｽ ｳﾛｯﾍ ジﾘ ﾃズﾖｵﾟｮ. ヰﾆ 

.............................................................................................................................

............................................................................................................................. 
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 ≪∝ 

 (2 )   ヴｵ｀ｵﾞ ヰﾆｺ(5 ) kg  ｼﾍﾆｱ لﾊｵズ ، ﾅ｀ヱｦ لｭｯヱ ゲグｵﾆヱ ｼﾍﾆ ゴ｀ﾑ ｳﾍﾜカ ゴ｀ﾑｦ ヮヱ ヮグﾞﾆﾟｮ ヮヱ ﾝﾃｽｵ
ﾞﾈﾟｯｱ ｯヱﾞ ヮﾈﾀ ジﾜﾘｦ( 1 )  ｳズﾞズカｯﾞズヱﾟｮ ｳﾛｯﾍﾟｮ ｳﾛバﾑ ｯカ｀ｷヱグ ،( ME )  ヴｵｽｮﾄｮ ﾐヱ ヰﾆｺ｀ﾟ( d )  ، ｯズカｯズｱل  

 ジカｯズｱﾟｮ ﾍﾀﾟｮ ゴ｀ﾑ ｯカ｀ﾊｽﾘABC  لﾞﾈﾟｯｱ ｯヱﾞ( 2 )  ゴ｀ﾑ ｮﾁｯヱｵﾑｮ ، ｮﾂガ
ﾁｺグｦ لﾞﾈﾟｮ: 

ｦ -  لｭｯヱﾟｮ ゲグｵﾆヱﾟｮ ﾏｯﾙｵﾃｮ( h ) .  
..................................................................................

..................................................................................
.................................................................................. 

ｸ -  . لｭｯヱﾟｮ ゲグｵﾆヱﾟｮ ｳズｯギカ ﾁカﾑ ヰﾆｺﾟｮ ｳﾑﾃﾆ ﾃｮﾁﾜヱ
.................................................................................. 

.................................................................................
. 

ﾁ - ﾛ ﾃｮﾁﾜヱジﾜﾘダｮ ｼﾍﾆﾟｮグ ヰﾆｺﾟｮ ヮズｱ ﾝｯﾞｵｽドｮ ｲグ( f )  . 
    

................................................................................. 
    ............................................................................... 
 

 (3  ヴｵカグﾃヱ ｴｱｯｷ ﾋｱｯカ )( 200 ) N/ m ﾖﾌ ヰｵ ヴﾟグﾍ ﾉﾜカズﾟ ヴﾍ
 ﾃｮﾁﾜヱｱ( 15 ) cm  ヴｵ｀ｵﾞ ヰﾆｺ ヴヱｯヱｦ ﾐﾌググ( 2 ) kg  ｯﾒﾘｮﾁ ﾚ｀ﾍカズﾟ ﾋｱｯカﾟｮ ﾝﾃｵ ヰｷ ، ﾅ｀ヱｦ ジﾜﾘｦ ｼﾍﾆ ゴ｀ﾑ

 ، ヰﾆｺﾟｮ : ｰﾆｽｦ ... 
ｦ -  ｳﾘｯﾆヱ ﾐﾍﾜズ ヮｦ ﾁﾒｱ ヰﾆｺﾟｮ ｳﾑﾃﾆ ﾃｮﾁﾜヱ( 20 ) cm  

    ﾋｱｯカﾟｮ ﾍｯﾖﾌカｮ ﾐﾌグ ヮヱ   . 
...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 
...................................................................... 

...................................................................... 

...................................................................... 
.................................................................................................................................

................................................................................................................................. 
 
 
 

 JME

 md 
10 
20 
30 

5 10 

( 2 ) 

A B 

C 

 

ザヤョぺ 

リゼカ 

h 

( 1 ) 

m 

0.05 m 

 

0.2 m 

m 
0.15 m 

ラやゴゎΙや ノッヲョ 
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 ≪∵ 

 (4  ヴｵ｀ｵﾞ ヰﾆｺ ﾍﾜﾆ )( 3 ) kg   ヮヱ ﾋﾃダｮ グｽカ "ｮﾃｽ "ｯﾍグﾜﾆ 
 ｳﾍﾜカﾟｮ( A )  ヮｧｱ ｯヱ｀ﾑ ،( g = 10 m / s2 )  : ｰﾆｽｦ ... 

ｦ - ｯヱﾁカﾑ ヰﾆｺ｀ﾟ ｳズ｀ﾛｯカｵﾟｮ ﾐﾌグﾟｮ ｳﾛｯﾍ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ 

 ｳﾍﾜカﾟｮ ゴﾟｮ لﾊズ( B ) . 
 ...................................................................... 

...................................................................... 
...................................................................... 
...................................................................... 
...................................................................... 

 
 ー-  ﾟｮ ヴﾟﾂｱ ザﾂﾟｮ لﾖﾈﾟｮ ヮヱ ヴﾍグﾜﾆ ｣ｯカｷｦ ヰﾆｺ( A ) ゴﾟｮ( B ) . 

................................................................................................................................. 
................................................................................................................................. 

................................................................................................................................. 
................................................................................................................................. 

ｸ -   ｳﾍﾜカ｀ﾟ ヴﾟグﾊグ ｳﾎｽﾟ ヴｵﾑﾃﾆ( B ) . 
.................................................................................................................................

................................................................................................................................. 

 
 (5  ｣ﾄｺﾟｮ ｼﾌグヱﾟｮ لﾞﾈﾟｮ ジﾘ )( AB) ケﾃﾍﾛ ﾗﾊカ ｲﾃｭｮﾁ ﾐｱﾃ グガ 
 ( 1 ) m   ヴｵ｀ｵﾞ ヰﾆｺ ｴ｀ﾘｮ( 300 ) g  ｳﾍﾜカﾟｮ ﾁカﾑ( A ) ﾚﾟﾄカズグ 
  ｳﾍﾜカ｀ﾟ لﾊズ ヮｧىﾟｮ ﾝｯﾞｵｽｮ ヮグﾁｱ( B ) : ｰﾆｽｮ  ...... 
ｦ -  ｳﾍﾜカﾟｮ ﾁカﾑ ヰﾆｺﾟｮ ｳﾑﾃﾆ( B ) . ｲﾃｭｮﾁﾟｮ ﾐｱﾃ ヮヱ ｳﾍﾜカ ﾋﾙﾀｦ ジガグ 

.................................................................................................................................
................................................................................................................................. 

................................................................................................................................. 
 ー-  ジﾜﾘダｮ ｣ﾄｺﾟｮ ( BC)  ｳﾍﾜカ ﾁカﾑ ｳﾞﾃｽﾟｮ ヮﾑ ヰﾆｺﾟｮ ﾗﾛグｵ ｮﾂｮ ، "ｯカﾈﾀ( C )  ﾁﾒｱｵ ジｵﾟｮ( 3 ) m  ﾁｺグｦ ،

. ﾝｯﾞｵｽドｮ ｲグﾛ 

.................................................................................................................................
................................................................................................................................. 

................................................................................................................................. 
 

 
 

チケΕや ウトシ 

h2= 2 m 

A 

B 

h1= 8 m 

A m= 300g 

B C 

m= 300g 

B C 
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 ≪∫ 

 (6  ﾝ｀ﾆ ゴ｀ﾑ ﾚﾟﾄカｵ ｲﾄﾃﾀ ｼﾌグヱﾟｮ لﾞﾈﾟｮ ジﾘ ) 
 ﾏｯـــﾙｵﾃドｮ ヮグﾞズ ヮｦ ｰｺズ ヰﾞ( h1 )  ゴ｀ﾑ ヮｯــــﾞ ヮｮ 

 ヮヱ ｳﾜ｀ﾍカヱﾟｮ ｲﾄﾃﾀﾟｮ( A ) ヮｦ ヮグﾞﾆﾟｮ ｳـــﾟｯｽ ヮヱ 
  ｯガﾃﾁﾛ ｳﾑﾃﾆ ｰﾆｵﾞｵ( 200 ) m / s  ﾁカﾑ( B )  

. ) ﾝｯﾞｵｽドｮ لｯヱガｪｱ ( 
 

.................................................................................................................................
................................................................................................................................. 

................................................................................................................................. 
................................................................................................................................. 

................................................................................................................................. 
 
 (7  ヮｯﾞ ｮﾂｮ: ｼﾌグヱﾟｮ لﾞﾈﾟｮ ジﾘ )    

 
 ヮヱ ﾝ｀ﾆﾟｮ لグــﾍグ( A )  ゴﾟｮ( C ) (  400 ) cm 

 ｯギｵ｀ｵﾞ ｲﾄﾃﾀ ｴｵ｀ﾘｦ( 3 ) g  ヮヱ( A )  ﾝ｀ﾆﾟｮ ゴ｀ﾑ 
 ﾊｵ ヮｦ ゴﾟｮ( C ) ｲグﾛ ﾃｮﾁﾜヱ ｰﾆｽｮ ... ﾗﾛグｵｵグل 

 . ｲﾄﾃﾀﾟｮ ｳﾞﾃｽ ﾅﾞｯﾒｵ ジｵﾟｮ ﾝｯﾞｵｽドｮ 

.................................................................................................................................
................................................................................................................................. 

................................................................................................................................. 
................................................................................................................................. 

 
  (8  ｼﾌグヱﾟｮ لﾞﾈﾟｮ ジﾘ ) : 

 ヮｯｵ｀ｵﾞ ヮヱ ヮグﾞヱ ヰｯﾎカ(   グ(   
ヮグﾞﾆ ｳﾟｯｽ ジﾘ ヰｯﾎカﾟｮグ ｳ｀ｵﾞﾟｮ ｴバﾙカｮ ﾁカﾑ ،(  لﾊｵ ゴｵｽ 

 ｯガﾃﾁﾛ ｳـﾑﾃﾆｱ ﾋﾃダｮ(  )  ﾏｯﾙｵﾃドｮ ﾁｺグｦ ، 

(   ｳ｀ｵﾞ｀ﾟ(  . 
...................................................................... 

...................................................................... 

...................................................................... 
................................................................................................................................. 

................................................................................................................................. 

B 

A 

h1  

 

C 

B 

A 

h1= 50 cm 
h2= 30 cm 

 

  

チケΕや ウトシ 

h 
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 ≪∬ 

  (9    )  ｯガﾃｮﾁﾜヱ ｳ｀ｵﾞkg   20  ) ヴــｵｱｯｷ ﾋｱｯカｱ ｳﾍグｱﾃヱ )  
  ( k = 380 ) N/mｱﾞｱ ゴ｀ﾑ ﾃヱズ لｱｽ ｳﾍﾆｮグـــــــ   ｣ｯﾆ｀ヱ ｲﾃ 

ｵｱｮ ｳ｀ｵﾞﾟｮ ｴﾍﾜﾆــــカﾑ لﾙﾆダ  ヮグﾞﾆﾟｮ ヮヱ ｣ｮﾁـﾙカｮ ﾁـــ ｴバ 
: ｳヱズﾛ ﾁｺグｦ ، ﾋｱｯカﾟｮ 

 
ｦ - ｳﾘｯﾆヱ ｴﾍﾜﾆｦ ヮｦ ﾁﾒｱ ｳ｀ｵﾞﾟｮ ｳﾑﾃﾆ0.4 ) m   ). 

 
........................................................................................ 

........................................................................................ 
.............................................................................................................................................

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................
.............................................................................................................................................

............................................................................................................................................. 
 
 (11  (ｯギｵ｀ｵﾞ ｲﾃｯズﾆ ﾗﾜｵ )m  ( ヴﾑｯﾙｵﾃｮ لｵ ゴ｀ﾑ )h  ( ヴﾟグﾍグ )L ﾊｵ ｯヱﾁカﾑ ｲﾃｯズﾆﾟｮ ｳﾑﾃﾆ ヮｦ ｴｱｷｮ ، ) ل

: ジガ لｵﾟｮ ﾏｯﾛ ゴﾟｮ 

    
 ｶズｽ  . ｳﾞﾃｽﾟｮ ﾚグﾒｵ ジｵﾟｮ ﾝｯﾞｵｽドｮ ｲグﾛ 

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................
............................................................................................................................................. 

.............................................................................................................................................
.............................................................................................................................................

............................................................................................................................................ 
 
 
 
 
 
 
 

 

20kg 

¬ゅジヤョ りゲムよ 

ヂよゅル 

h1 
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 ≫≡ 

 كمية احركة اخطية :  الثانيالفصل 
 . Momentum and Implse(  كمية احركة والدفع     1 – 2الدرس  )  
 ｬｦﾄﾝｬل ガゼｬل :   

    ﾏ لｿｳ ゲﾀﾝｬ ゴ｀ﾞﾐﾝｬ ｺﾞﾋﾈ｀ﾝｬ ガ､ ﾟﾄヅｬ ヰザﾄガﾚﾝｬ ヰザｯ ｮｳﾜ､: ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ ｰﾁｭｯﾏ لﾜ カザﾞ   
14- .  ﾝﾃｽｵヱﾟｮ ヰﾆｺ｀ﾟ ジｵｮﾂﾟｮ ﾃグﾊﾜﾟｮ               ).......................( 

15-     . ｳﾑﾃﾆﾟｮ ヴｺｵヱグ ｳ｀ｵﾞﾟｮ ｰﾃﾌ لﾊｯｽ             
 ).......................( 

16-       .ヰﾆｺﾟｮ ゴ｀ﾑ ｯガﾃズｷｧｵ ヮヱﾄ ジﾘ ｲグﾜﾟｮ ﾃｮﾁﾜヱ ｰﾃﾌ لﾊｯｽ          ...........()............. 

17- ﾐﾘﾁﾟｮ ｴｷﾁｽダ ｯギﾆﾙカ ｳズカヱﾄﾟｮ ｲﾃｵﾙ｀ﾟ ヰﾆｺﾟｮ ジﾘ ｴﾃｷｦ グﾟ ジｵﾟｮ ｳｵｱｯｷﾟｮ ｲグﾜﾟｮ 

    . ｲﾃズﾖｵヱﾟｮ ｲグﾜﾟｮ ヴｷﾁｽｵ ザﾂﾟｮ ヴﾆﾙカ                                   )........................( 
 

   : ゴヱｭｵﾝｬ لｬｦﾄﾝｬ 
 ( ｱ｀デﾏ ヰザﾄガﾚﾝｬ ヰザｯ ﾎﾊ rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )  ( ｱ｀デﾏガ ،X  ﾁザﾓ ｰﾁｭｯﾐﾝｬ ﾟｭ｀､ )

: ゴﾞザ ｭ｀｀ لﾜ ゴﾖ rｭザ｀ﾞﾏ ｱｻザｻﾈﾝｬ   
41)  (     ) ｰﾃﾌ لﾊｯｽﾟｮ ｳ｀ｵﾞｳﾑﾃﾆﾟｮ ヴｺｵヱグ ﾆズ ｯヱ ｳﾎｽﾟ ﾁカﾑゴヱ ﾐﾘﾁﾟｮ . 

42) (   ( ジガ ｴｮﾁｽグ｀ﾟ ジﾟグﾁﾟｮ ヰｯﾎカﾟｮ ジﾘ ｳﾞﾃｽﾟｮ ｳズヱﾞ ﾅｯズﾛ ｲﾁｽグ  ).( kg.m/s  

43) (     )  ｳﾞﾃｽﾟｮ ｳズヱﾞギﾘ ｳズﾁﾁﾑ ｳズヱﾞジ ｵﾁﾁﾑ ｳズヱﾞ ｰﾃﾌ لﾊｯｽ ザグｯﾆヴｺｵヱ ｳズヱﾞ ジﾘ ｳズ .   

44) (     ). ｳﾞﾃｽﾟｮ ｳズヱﾞ ﾅﾙカ ｯヱギﾟ ヮグﾞズ ヮｦ ｳ｀ｵﾞﾟｮ ジﾘ ヮズﾙ｀ｵﾀヱ ヮズヱﾆｺﾟ ヮﾞヱズ 

45) (    ｳﾞﾃｽﾟｮ ｳズヱﾞﾟ ザﾃｱｺﾟｮ ﾏグヱｺヱﾟｮ ザグｯﾆｵ ヰｯﾎカ｀ﾟ ｳﾞﾃｽﾟｮ ｳズヱﾞ ヮｪﾘ ｳズﾍﾜカ لｵﾞ ｳﾑグヱｺヱ ヮヱ ﾗﾟｨヱ ヰｯﾎカ  )
.ｳズﾍﾜカ ｳ｀ｵﾞ لﾞﾟ 

46) (    ﾃﾙﾊ ザグｯﾆｵ ヰﾆｺﾟｮ ゴ｀ﾑ ｲﾃｷｨヱﾟｮ ゲグﾜﾟｮ ｳ｀ﾊｽヱ ヮグﾞｵ ｯヱﾁカﾑ  ). ｳｵｱｯｷ ゴﾜｱｵ ヰﾆｺﾟｮ ｳﾞﾃｽ ｳズヱﾞ ヮｪﾘ 

47) (   . ヰﾆｺﾟｮ ｮﾂガ ｳﾞﾃｽ ｳﾛｯﾍ ジﾘ ﾃズﾖｵﾟｮ ザグｯﾆズ ｯヱ ヰﾆｺ ケｯﾜ｀ｵズ ザﾂﾟｮ ﾐﾘﾁﾟｮ  ) 

48) (     )カヱﾄﾟｮ لﾁﾒヱﾟｮ ザグｯﾆｵ ﾝﾃｽｵヱ ヰﾆｺ ゴ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮジ  ジﾘ ﾃズﾖｵ｀ﾟﾞﾃｽ ｳズヱﾞｳ .ヰﾆｺﾟｮ  

49) (     )ｯヱﾁカﾑ ｳｵｱｯｷ ｲグﾛ ﾃｷｨｵ ( F ) ジﾘ ヴｵ｀ｵﾞ ヰﾆｺ ( m  ) ヮｪﾘ ヱﾞ ジﾘ ﾃズﾖｵﾟｮﾃﾙﾊ ザグｯﾆズ ヴｵﾞﾃｽ ｳズ. 

51)  (   ( ヰﾆｺﾟ ｳズﾍﾀﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ ﾃｮﾁﾜヱ ﾍｱｵﾃズ  ) (p  ヴｵﾞﾃｽ ｳﾛｯﾍｱ(KE   ｳﾛバﾒﾟｯｱ  )KEmP  22. 

51) (     ). ｳﾞﾃｽﾟｮ ｳズヱﾞ ジﾘ لﾛｦ ﾃズﾖｵ ﾁグｺグ ジカﾒズ ﾝﾟﾂ ヮｪﾘ ﾃｱﾞｦ ヰﾆｺﾟｮ ジﾘ ｲグﾜﾟｮ ﾃズｷｧｵ ヮｯﾞ ｯヱ｀ﾞ  

52)  (      )ヰﾆｺ ｳﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ ヮｯﾞ ｮﾂｩ     ヮｦ ｲﾃグﾃﾌﾟｯｱ ジカﾒズ ｮﾂガ ヮｪﾘ ﾃﾙﾊ ザグｯﾆズ ｳ｀ｵﾞﾟｮ ｴｱｯｷ 

ﾃﾙﾊ ゲグｯﾆｵ ヴｵﾞﾃｽ ｳﾛｯﾍ . 

53)  (    ジカｽカヱﾟ ジカｯズｱﾟｮ ﾍﾀﾟｮ لズヱ ヮヱ ヰﾆｺ ｲグﾛ ヴｱ ﾃｷｨｵ ザﾂﾟｮ ﾐﾘﾁﾟｮ ｰｯﾆｽ ヮﾞヱズ    )( F –t) . 

54)  (     )ｮﾂｩ ｶﾁｽ ﾖｵAﾃズ ヱﾞﾟズｳ ｳﾞﾃｽ ヰﾆｺ لバﾀ ｲﾃｵﾘ カヱﾄｳズ ﾖﾊｲﾃズ v゙ ズヮグ ｷｧｵﾃズ ｲグﾛ ﾐﾘﾁﾟｮ   .ﾃズﾖﾊ 

55) (     )ョ. ュゅヌレャや ヶプ りゲをぽヨャや るΒィケゅガャや ンヲボャや るヤダエョ ヵヱゅジΑ リョゴャや ヴャま るらジレャゅよ るミゲエャや るΒヨミ ペわゼ 
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 : ｴﾝｭｵﾝｬ لｬｦﾄﾝｬ-  
 -:ﾜ､ ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ rｭｯﾄｭヱ｀ ヮｬﾁｳ ｭ｀ｯ｀ل 

1-  ｵ ﾗカﾊ ｴｯズヱﾞﾟｮ ヮヱ ｳズｭｯズﾄズﾘ ｳズヱﾞﾞ ｳﾞﾃｽﾟｮ ｳズヱﾞ  .......... 

 ..........ﾊｯｽ ｰﾃﾌ  ヰﾆｺﾟｮ ｳ｀ｵﾞ ヴｺｵヱグザグｯﾆズ ｯヱ ｳﾎｽﾟ ﾁカﾑ ヴｵﾑﾃﾆل  -2

3-  ヴｵ｀ｵﾞ ヰﾆｺkg (5 ヴｵﾞﾃｽ ｳズヱﾞ グ )kg.m/s (100)  ｳﾑﾃﾆｱ tｯﾞﾃｽｵヱ ヮグﾞズ ｲﾁｽグｱ ゲグｯﾆｵm/s ........ 

4-  ｣ｯカｷｦ           ｲﾃズｱﾞﾟｮ ｲﾃﾞﾟｮ ｳﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ ヮｪﾘ ｳﾑﾃﾆﾟｮ ﾅﾙカｱ ヮｯﾞﾃｽｵｵグ ｳ｀ｵﾞﾟｯｱ ヮｯｵﾙ｀ｵﾀヱ ヮｯｵﾃﾞ ヰﾁｯﾊｵ
        ﾃｮﾁﾜヱ.........  ｳﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ. ｲﾃズﾖﾊﾟｮ ｲﾃﾞﾟｮ 

5-ヮグﾞｵ ヰﾆｺﾟｮ ｳﾑﾃﾆ ヮｪﾘ ﾃﾙﾊ｀ﾟ tｯズグｯﾆヱ ﾝﾃｽｵヱ ヰﾆｺﾟｮ ｳﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ヮグﾞズ ｯヱﾁカﾑ............ｳｵｱｯｷ 

6 - ( ﾐﾘﾁﾟｮ ﾅｯズﾛ ｲﾁｽグN.m.....ｬﾘｯﾞｵグ ) 
7-  ケﾃｮﾁﾜヱ tｯﾒﾘﾁ ヰﾆｺ ゴﾜ｀ｵN.s (200 لバﾀ )s(0.01 ヮｵグズカﾟｮ  ｲﾁｽグｱ ヴズ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ ﾃｮﾁﾜヱ ヮｪﾘ ) 

    ... ザグｯﾆｵ...... . 
8- ｯギｵ｀ｵﾞ ｲﾃﾞ kg (105)  ｯガﾃｮﾁﾜヱ ｳﾑﾃﾆｱ ﾃｮﾁｺｱ ヰﾁﾍﾊｵ m/s(11)  ｯヱﾞ

 ｲﾁｽグｱ  ケｯﾜ｀ｵｵ ザﾂﾟｮ ﾐﾘﾁﾟｮ ﾃｮﾁﾜヱ ヮｪﾘ ｳﾑﾃﾆﾟｮ ﾅﾙカｱ ﾁｵﾃｵ グ لﾞﾈﾟｯｱ
(N.s ゲグｯﾆズ )....... 

 
9-  ケｯﾜ｀ｵズ ザﾂﾟｮ ﾐﾘﾁﾟｮ ヴｵ｀ｵﾞ ヰﾆｺ(m)  ｳﾑﾃﾆｱ ｳヱﾎｵカヱ ｳズﾃｭｮﾁ ｳﾞﾃｽ ﾝﾃｽｵズ   

    (v) ゲグｯﾆズ ｲﾃグﾁ ﾗﾊカ لヱﾞズ ｯヱﾁカﾑ…………… 
ﾝｬ لｬｦﾄﾝｬﾎｯｬﾁ :-  

 

  (  ｱ｀デﾏ ﾎﾊ  : ｱザﾝｭｳﾝｬ ｲｬﾁｭｯﾐﾝｬ ヰ｀ لﾜﾝ ｱｯｭｸｧ ｮﾄヱ､ ﾟｭ｀､ ﾎﾙｬガﾝｬ ﾎｯﾁ｀ﾝｬ ゴﾖ )- 

1- ジﾟｮグｵﾟｮ ジ｀ﾑ ヰギカヱ wلﾞﾟ ｳズﾍﾀﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ ｳズﾍﾜカ لｵﾞ ｶバｷ ヮヱ ﾗﾟｨヱ ヰｯﾎカ  

     jP 31    ヱiP 52    ヱjP 43     :ザグｯﾆｵ ヰｯﾎカ｀ﾟ ｳギｺｵヱﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ ヮｪﾘ  

        5i+1j                  1i+7j              5i-7j                       5i-1j 
2-  ヴｵ｀ｵﾞ ヰﾆｺﾟ ｳﾞﾃｽﾟｮ ｳズヱﾞ ﾃｮﾁﾜヱ ゲグｯﾆｵズkg (2)  ｳﾑﾃﾆｱ ヰﾆｺﾟｮ ﾝﾃｽｵズ ｯヱﾁカﾑ ヴｵﾞﾃｽ ｳﾛｯﾍ ﾃｮﾁﾜヱ ﾐヱ

 ｳヱﾎｵカヱ  ｲﾁｽグｱ ｯガﾃｮﾁﾜヱ( m/s : ) 
1                      2                        4                         8 

3-  ｳﾞﾃｽﾟｮ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ ヮグﾞズ ヴ｀ｷヱズ ザﾂﾟｮ ヰﾆｺﾟｮ
ゴカｽカヱF-t)) لｱｯﾜヱﾟｮ لﾞﾈﾟｮ  ジﾘ  ( ｲﾁｽグｱkg.m/s  ) 

  5        11  21     41 
 
 

 Kgm 5.0

smv /10

t (s) 
5

15

10

F(N) 

≒ ≪ ≫ ∽ √ ∝ 
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4-  ｯガﾃｮﾁﾜヱ ｳズﾍﾜカ ｳ｀ｵﾞkg (2) ﾁﾜヱ ｳヱﾎｵカヱ ｳﾑﾃﾆｱ ﾝﾃｽｵｵ ｯガﾃｮ m/s(5)  (ﾃグｽヱ｀ﾟ ｰｺグヱﾟｮ ケｯｺｵドｮ ジﾘy  )
 ｲﾁヱﾟ ｳヱﾎｵカヱ ｲグﾛ ｯギズ｀ﾑ ｴﾃｷｦs (3)  ジﾟｩ ｯギｵﾑﾃﾆ ｴﾁｮﾄﾘm/s (8)  ヮグﾞズﾘ  ، ｯギガｯｺｵｮ ジﾘ ﾃズズﾖｵ ヮグﾁ ヮヱ

 : ｳ｀ｵﾞﾟｮ ジ｀ﾑ ﾐﾘﾁﾟｮ ﾃｮﾁﾜヱ 

        i 6                                 i 26                  j 6                           j 26 

5-  ヴｵ｀ｵﾞ ﾅﾁﾆヱkg (2)  ｯギｵ｀ｵﾞ ｳﾙズﾂﾛ ﾚ｀ﾍズg (100)  ｳﾑﾃﾆｱm/s (200) ﾅﾁﾆヱﾟｮ ｯギｱ ﾁｵﾃズ ジｵﾟｮ ｳﾑﾃﾆﾟｮ ヮｪﾘ 
     ( ｲﾁｽグｱm/s : ザグｯﾆｵ  ) 

      10                        200                    1000                      105   
6- ヴｵ｀ｵﾞ ヰﾆｺ kg (5) ｯｷ ｳﾑﾃﾆｱ ﾝﾃｽｵズ ｯガﾃｮﾁﾜヱ ｳｵｱm/s (2)  ヮｪﾘジ｀ﾑ ﾐﾛｮグﾟｮ ﾐﾘﾁﾟｮ  ヰﾆｺﾟｮ ( ｲﾁｽグｱN.s ) 

 ゲグｯﾆズ: 
                        ﾃﾙﾊ 2.5                        10                        20      

7-  ﾃｮﾁﾜヱｱ ヰﾆｺ ｳﾞﾃｽ ｳズヱﾞ ｴﾃズﾖｵ kg.m/s(∽) ｮﾂガ ヮｪﾘ ジﾟｯｵﾟｯｱ グ ｳｵｱｯｷ ｲグﾛ ﾃズｷｧｵｱ ｳカズﾒヱ ｳズカヱﾄ ｲﾃｵﾘ لバﾀ  ヰﾆｺﾟｮ
   ゲグｯﾆｵ ｳ｀ｺﾒｱ ﾝﾃｽｵズm/s2 (5)                        ゲグｯﾆズ tｯﾒﾘﾁ ゴﾜ｀ｵN/s (5) 

      ゲグｯﾆｵ ｲグﾜｱ ﾃｷｧｵズN  (5)                              ゲグｯﾆｵ ｳズﾞﾃｽ ｳﾛｯﾍ ﾝ｀ｵヱズ J (5) 
8- ヰﾆｺ ジ｀ﾑ ヰｯﾎｵカｯｱ ｲﾃズﾖｵヱ ｲグﾛ ｴﾃｷｦ ヮﾞｯﾆ  ヴ｀ｵﾞ(3) kg  ジﾘ ｼﾌグヱ グガ ｯヱﾞ 

    ヱﾟｮ لﾞﾈﾟｮ ﾃグｯｺﾘ ｲﾁｽグｱ ザグｯﾆズ ヴｵﾑﾃﾆ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ ヮグﾞズm/s  :ザグｯﾆズ 
   1.5                       7 

                                    21  168    
9-  ｹﾟﾄｵﾟｮ ｳﾟｯﾊ ジﾘ ｯカｯﾞ ｯヱﾁカﾑ ヮｯﾜズﾁﾊ ﾐﾘｮﾁｵﾘ ヮズﾆﾞｯﾒｵヱ ヮズガｯｺｵｮ ジﾘ ｯﾞﾃｽｵ

ｯヱガﾁｽｮ ヴ｀ｵﾞ ｴカｯﾞ ｮﾂｪﾘ(55) kg   ﾝﾃｽｵグ ｳﾑﾃﾆｱ (3) kg   ﾃﾀダｮ ヴ｀ｵﾞ ｴカｯﾞグ(50) kg  ｳﾑﾃﾆｱ ﾝﾃｽｵグ 

(3.3)m/s  ヮｯﾘ ｲﾁｽグｱ ヮズﾜズﾁﾊﾟｮ ｳﾞﾃｽ ヴズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ( kg.m/s  ) ザグｯﾆｵ:  

 1050                    330                      156                           0    
 

11- ヴｵ｀ｵﾞ ヮﾞｯﾆ ヰﾆｺ ジ｀ﾑ ケグﾛ ｴﾃｷｦ (5) kg ヴｵﾑﾃﾆ ｴｽｱﾊｧﾘ(8)m/s   ヰﾆｺﾟｮ ケｯﾜ｀ｵ ザﾂﾟｮ ﾐﾘﾁﾟｮ ヮグﾞズﾘ                   
ｲﾁｽグｱ ( N.S ) ザグｯﾆズ  : 

40                       13                   1.6                     0.63                
11- : ジﾘ ﾃズﾖｵ｀ﾟ ジカヱﾄﾟｮ لﾁﾒヱﾟｮ ザグｯﾆｵ ﾝﾃｽｵヱ ヰﾆｺ ジﾘ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ 

        .ヰﾆｺﾟｮ ｳﾞﾃｽ ｳﾛｯﾍ                                  ヰﾆｺﾟｮ ｳﾞﾃｽ ｳズヱﾞ 
      .ヰﾆｺﾟｮ ｳﾑﾃﾆ                                        .ヰﾆｺﾟｮ ﾐﾌグ ｳﾛｯﾍ 

≡‰∽ 

∫√ 

F(N) 

t (s) 



 ｱザｯﾁｳﾝｬ ｰﾁｬﾂガ–  ﾟガﾞﾐﾞﾝ ﾟｭﾐﾝｬ ゴヱﾗﾝｬ カザｸガｳﾝｬ–  ｡ｭザﾂザﾗﾞﾝ ｱﾜﾁｳﾆ｀ﾝｬ ｱザヱﾗﾝｬ ｱヱｸﾞﾝｬ- ﾝｬ ﾕﾈﾝｬ ｱﾞｫﾄ､ ﾛヱｯ｀ﾞﾐﾝｬ ﾁﾆﾏ ゴヱｭｵゴ لガゼｬ ｡ﾂｸﾝｬ /-  ｱｻﾗﾈ33 

 ≫≫ 

12-  ヴｵ｀ｵﾞ ヰﾆｺ(5) kg  ｯガﾃｮﾁﾜヱ ｲグﾜｱ ﾃｷｧｵN(11 ｲﾁヱﾟ )s (105( ｲﾁｽグｱ ヴｵﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ヮｪﾘ )kg.m/s     )
        :ザグｯﾆズ 

                   5                    2.5                     0.2        21         
ﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ジカｯズｱﾟｮ ゴカｽカヱﾟｮ tｯﾒｱｵ ヰﾆｺ ゴ｀ﾑ ｳｵｱｯｷ ｲグﾛ ｴﾃｷｦل  -13

 ｲﾁｽグｱ ヰﾆｺﾟｮ ゴ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ ｳヱズﾛ ヮグﾞｵﾘ(N     : ザグｯﾆｵ ) 
21-           41- 

                              - 75 111- 

 
ﾝｬ لｬｦﾄﾝｬﾃ｀ｭｾ :-  

     (､  )ゴﾞザ ｭ｀｀ لﾜ ヰザｯ ヰﾁｭﾙ ヱﾁｭﾚ｀ﾝｬ カｸガ ｮﾄｻｱ :  ゴﾝｭｳﾝｬ لガｿｸﾝｬ ゴﾖ ｮガﾞﾋ｀ﾝｬ   
 

ｳカﾃｯﾜヱﾟｮ ヴｺグ  ﾐﾘﾁﾟｮI ｳﾞﾃｽﾟｮ ｳズヱﾞ  P 

ヰガヱｭﾚﾝｬ ........................ ........................ 

ｭヴザﾞﾏ ﾕﾙガｳザ ゴｳﾝｬ ل｀ｬガﾐﾝｬ ........................ ........................ 

ｱザ｀ﾜﾝｬ ﾍガヱ ........................ ........................ 

 

     (ｮ  ) ヰ｀ لﾜ ｭヴザﾞﾏ ﾕﾙガｳザ ゴｳﾝｬ ل｀ｬガﾐﾝｬ ﾁﾜﾀ､:   

3- . ｳズﾍﾀﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ 

.............................................................................................................. 
.............................................................................................................. 

4- .ｯヱ ヰﾆｺ ｳﾞﾃｽﾟｮ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ 

.............................................................................................................. 

.............................................................................................................. 

5- .ｯヱ ヰﾆｺ ケｯﾜ｀ｵズ ザﾂﾟｮ ﾐﾘﾁﾟｮ ﾃｮﾁﾜヱ 
.............................................................................................................. 

.............................................................................................................. 

 
 
 
 

≡‰∽ 

√≡ 

P(Kg.m/s) 

t(s) 

≪≡ 
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 (ｶ  )  rｭ｀ザﾞﾄ rｭザ｀ﾞﾏ rデザﾞﾐｳ ゴﾞザ ｭ｀｀ لﾜﾝ لﾞﾏ:   

1-  ｲﾃズﾖﾊ ｲﾃｯズﾆ ﾗｯﾜズｩ ヮﾑ  ｲﾃズｱﾞ ｳカｽｯﾈ ﾗｯﾜズｩ ｰﾒﾊズ ﾝﾃｽｵｵ. ｳカｽｯﾈﾟｮ ｳﾑﾃﾆｱ ﾅﾙカｱ 
.............................................................................................................. 

2- .ｳـギｺｵヱ ｳズヱﾞ ヰــﾆｺﾟ ｳズﾍﾀﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ 
.............................................................................................................. 

.............................................................................................................. 

3 – ギｺｵヱ ｳズヱﾞ ﾐﾘﾁﾟｮｳ . 
.............................................................................................................. 

.............................................................................................................. 

4- ｵﾟｮ ｳズヱﾞ  ジﾘ ﾃズﾖﾟ ｳズﾍﾀﾟｮ ｳﾞﾃｽﾟｮ ヰﾆｺ｀ヱﾟｮｳｵｱｯｷ ｳﾑﾃﾆｱ ﾝﾃｽｵ ケｯｺｵドｮグ ﾃｮﾁﾜヱﾟｮ   tｮﾃﾙﾊ ザグｯﾆズ. 
.............................................................................................................. 

.............................................................................................................. 

ﾟｮ لｮｨﾆﾟｮ ﾐｱｯｵﾅヱｯﾀ : 
5- . ｳｷズﾁｽﾟｮ ｴｮﾃｯズﾆﾟｮ ジﾘ ｲﾁｯズﾜﾟｮ ｳ｀ｺﾑ لﾀｮﾁ ｳズｭｮグガ ｳｱズﾜｽ ﾁｺグｵ 

.............................................................................................................. 

.............................................................................................................. 

ﾝｬ لｬｦﾄﾝｬﾃｿｭﾄ :-  
  ｲｭｸｭｳヱｳﾄヅｬ 

1- ｮｴｱｷ ｯﾜ｀ｵズ ザﾂﾟｮ ﾐﾘﾁﾟｮ ヮｦｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ザグｯﾆズ ヰﾆｺ ケ .ヴｵﾞﾃｽ 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 

2- ｮｴｱｷ  ヮｦザグｯﾆｵ ヰﾆｺ ジﾘ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ .ヴｵﾞﾃｽ ｳズヱﾞ ジﾘ ﾃズﾖｵ｀ﾟ ジカヱﾄﾟｮ لﾁﾒヱﾟｮ 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 

3- カﾟ ジカｯｷﾟｮ ヮグカｯﾜﾟｮ ｳﾟﾁｯﾒヱ ｹｵカｵﾆｮ .ｳﾞﾃｽﾟｮ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ｳﾟドﾁｱ ヮｵグズ 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 

.............................................................................................................. 
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 ≫∽ 

ﾝｬ لｬｦﾄﾝｬ ﾎｯｭﾄ :-  
  ｫｭﾄ｀ﾝｬ لｻ : ｱザﾝｭｳﾝｬ ل-  
    * ヮわヤわミ ユジィ ポゲエわΑ(2) kg  ｳﾑﾃﾆｱ(5)m/s  ゴﾟｩ ヴｵﾑﾃﾆ ｴﾁｮﾁﾄｯﾘ ｳｵｱｯｷ ｲグﾛ ヴズﾘ ｴﾃｷｦ ،(8)m/s  لバﾀ

 ケﾃｮﾁﾜヱ ヮヱﾄs (1  : ｰﾆｽｦ   ) 

1-  .ｳズｭｮﾁｵｱドｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ 
.............................................................................................................. 

2- . ｳズｭｯギカﾟｮ ｳﾞﾃｽﾟｮ ｳズヱﾞ 
.............................................................................................................. 

    3- . ヰﾆｺﾟｮ ケｯﾜ｀ｵ ザﾂﾟｮ ﾐﾘﾁﾟｮ 
.............................................................................................................. 

3- .ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ ﾍﾆグｵヱ ﾃｮﾁﾜヱ 
.............................................................................................................. 

                 
  ヴｵ｀ｵﾞ ヮﾞｯﾆ ヰﾆｺ(2) kg  ｯガﾃｮﾁﾜヱ ｲグﾛ ヴズ｀ﾑ ｴﾃｷｦ(20)N ﾁﾜヱ ﾐﾘﾁ ヴｵｱﾆﾞｧﾘ ケﾃｮN.s(111 )

: ｰﾆｽｦ 
1- ﾑﾃﾆﾟｮ ﾃｮﾁﾜヱｳ .ヰﾆｺﾟｮ ｯギｱﾆｵﾞズ ジｵﾟｮ 

.............................................................................................................. 

2- .ｲグﾜﾟｮ ﾃズｷｧｵﾟ ｳズカヱﾄﾟｮ ｲﾃｵﾙﾟｮ 
.............................................................................................................. 

 
 *ﾍﾀﾟｮ    ヰـﾆｺﾟ ｳـﾞﾃｽﾟｮ ｳズヱﾞ ジﾘ ﾃズﾖｵﾟｮ ヮズｱズ لﾞﾈﾟｯｱ ｼﾌグヱﾟｮ ジカｯズｱﾟｮ

ヴｵ｀ｵﾞ(2) kg   ヰズﾜｵﾆヱ ﾍﾀ ジﾘ ﾝﾃｽｵズゴ｀ﾑ  
     ｼﾍﾆジﾜﾘｦ  ﾅ｀ヱｦ-  :ｰﾆｽｦ 

1-   .ヰﾆｺﾟｮ ケｯﾜ｀ｵ ザﾂﾟｮ ﾐﾘﾁﾟｮ 

..................................................................
..................................................................
..................................................................
.................................................................. 

  2- ヴズ｀ﾑ ｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ ﾍﾆグｵヱ ﾃｮﾁﾜヱ.  
.............................................................................................................. 

3- . ヰﾆｺﾟｮ ｳﾑﾃﾆ ジﾘ ﾃズﾖｵﾟｮ ﾃｮﾁﾜヱ 
.............................................................................................................. 

 

∽ 

√≡ 

P(Kg.m/s) 

t(s) 

≪≡ 
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ﾞ * ｯギｵ｀ｵﾞ ｣ｯﾆ｀ヱ ｲﾃ(0.5) kg   ｳﾑﾃﾆｱ tｯズﾜﾘｦ ﾝﾃｽｵｵ(7.3)m/s  ｳﾑﾃﾆｱ ｴﾁｵﾃｮグ ジﾆｦﾃ ﾍｭｯｽｱ ｴヱﾁﾍﾊｯﾘ
(2.5)m/s             ﾍｭｯｽﾟｯｱ ﾅヱバｵﾟｮ ヮヱﾄ ヮｯﾞグs(101 :ｰﾆｽｦ ) 

1- .ﾍｭｯｽﾟｮ ゴ｀ﾑ ｲﾃﾞﾟｮ ﾐﾘﾁ ﾃｮﾁﾜヱ 
.............................................................................................................. 

.............................................................................................................. 

2-  ﾃｮﾁﾜヱｲﾃｷｨヱﾟｮ ｲグﾜﾟｮ ﾍﾆグｵヱ .ﾍｭｯｽﾟｮ ゴ｀ﾑ 
.............................................................................................................. 

.............................................................................................................. 

 
 


