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    F → = 10 N


  30 °


   1 2


   1 2


   1 2 m     v  b 2 = 2000 → 0 . 5 × 50 ×     V  b 2 = 2000 →   V  b = 8 . 9 m / s


   1 2 m     v  b 2 = 1000 → 0 . 5 × 50 ×     v  b 2 = 1000 →   v  b = 6 . 3 m / s


  K   E  i =  1 2 m   V  i 2 = 0 . 5 × 800 × ( 30  ) 2 = 360000 J


  W = 𝛥 K E = 0 − 360000 = − 360000 J


  W = f d   c o s ⁡  𝜃 = − 360000 = f × 100 ×   c o s ⁡ 1 80 ⇒ f = 3600 N


  𝛥 K E = 𝛥 m g h


  


  𝛥 P E = m g (  h  f −  h  i ) = 3 × 10 ( 2 − 8 ) = − 180 J


    W  W = −   𝛥 P E = 180 J


    W  W = 𝛥 K E = 180 =  1 2 m (   V  f 2 −   V  i 2 ) =  1 2 × 3 (   V  f 2 − 0 ) ⇒   V  f = 10 . 9  5  m / s


  v =  2 g h


  v =  2 x 10 x 2


  M E =  1 2 m   v 2 + m g 𝛥 h


   1 2 x 0 . 15 x 40 + 0 . 15 x 10 x 1 = 4 . 5 J


   (    1 4   h   )


   2 1


   1 1


   1 10


    v →


   1 2      


   2 m g h


   m g h


   2 g h


   g h


   1 4


   1 2


   3 4


    𝟔 𝟎 °


    𝟔 𝟎 °


  𝜽


    𝟔 𝟎 °


    𝟔 𝟎 °


   30 ° )


  𝑲 𝑬


  𝑷 𝑬


  𝑴 𝑬


  𝑽


  𝒉


    𝑴 𝑬  𝑪   ,       𝑴 𝑬  𝑨  


    𝑴 𝑬  𝑨   =       𝟏  𝟐   𝒎   𝒗  𝒂  𝟐 + 𝒎 𝒈   𝒉  𝒂 = 𝟔 𝒙 𝒎      


   (     F 1 = 30   N   )


    𝑴 𝑬 𝒄   =       𝟏  𝟐   𝒎   𝒗  𝑪  𝟐 + 𝒎 𝒈   𝒉  𝑪 = 𝟔 𝒙 𝒎      


  ∆ 𝑴 𝑬 = 𝟎   و ب ا ل ت ا ل ي


  ∆ E =   ∆ M E + ∆ U


  ∆ E = 0


  ∆ M E = − ∆ U


  (   𝒈 = 𝟏 𝟎     𝒎    𝒔  𝟐   )  


  × d


    × d


  ∆ 𝑴 𝑬 = 𝟎   ∴     𝑴 𝑬  𝒇 =       𝑴 𝑬  𝒊  


          𝑲 𝑬  𝒊   +   𝑷 𝑬  𝒊 =     𝑲 𝑬  𝒇   +   𝑷 𝑬  𝒇  


   (     F 2 = 40   N   )


          𝟏  𝟐   𝒎   𝒗  𝒂  𝟐 + 𝒎 𝒈   𝒉  𝒂 =   𝟏  𝟐   𝒎   𝒗  𝒃  𝟐 + 𝒎 𝒈   𝒉  𝒃


    𝟏  𝟐   𝒙 𝟓 𝒙 𝟎 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟓   =       𝟏  𝟐   𝒙 𝟓 𝒙   𝒗  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟑 . 𝟐


    𝟏  𝟐   𝒙 𝟓 𝒙 𝟎 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟓   =       𝟏  𝟐   𝒙 𝟓 𝒙   𝒗  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟑 . 𝟐


  ∴ 𝒗 =   𝟔   𝒎 / 𝒔


  ∴ 𝒗 =   𝟔   𝒎 / 𝒔


    𝑲 𝑬  𝒃   +   𝑷 𝑬  𝒃 =     𝑲 𝑬  𝑪   +   𝑷 𝑬  𝑪


    𝟏  𝟐   𝒎   𝒗  𝒃  𝟐 + 𝒎 𝒈   𝒉  𝒃 =   𝟏  𝟐   𝒎   𝒗  𝑪  𝟐 + 𝒎 𝒈   𝒉  𝑪


    𝟏  𝟐   𝒎   𝒗  𝒃  𝟐 + 𝒎 𝒈   𝒉  𝒃 =   𝟏  𝟐   𝒎   𝒗  𝑪  𝟐 + 𝒎 𝒈   𝒉  𝑪


    𝟏  𝟐   𝒙 𝟓 𝒙   𝟔  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟑 . 𝟐   =       𝟏  𝟐   𝒙 𝟓 𝒙   𝒗  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟐


    𝟏  𝟐   𝒙 𝟓 𝒙   𝟔  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟑 . 𝟐   =       𝟏  𝟐   𝒙 𝟓 𝒙   𝒗  𝟐 + 𝟓 𝒙 𝟏 𝟎 𝒙 𝟐


    F →  


  ∴ 𝒗 =   𝟕 . 𝟕 𝟒   𝒎 / 𝒔


  ∆ 𝑴 𝑬 = 𝟎   ∴     𝑴 𝑬  𝒇 =       𝑴 𝑬  𝒊  


          𝑲 𝑬  𝑨   +   𝑷 𝑬  𝑨 =     𝑲 𝑬  𝑩   +   𝑷 𝑬  𝑩  


  𝒎 𝒈   𝒉  𝑨 =   𝟏  𝟐   𝒎   𝒗  𝑩  𝟐


  𝟏 𝟎 𝒙 𝟐 𝟎   =       𝟏  𝟐   𝒙   𝒗  𝑩  𝟐


  ∴   𝒗  𝑩 =   𝟐 𝟎   𝒎 / 𝒔


  ∴   𝒗  𝑩 =   𝟐 𝟎   𝒎 / 𝒔


  ∆ 𝑴 𝑬 =   𝑾  𝒇   ∴     𝑴 𝑬  𝒇 −       𝑴 𝑬  𝒊 =     𝑾  𝒇


   (   𝑲 𝑬  𝑪   +   𝑷 𝑬  𝑪 ) −  (       𝑲 𝑬  𝑩   +   𝑷 𝑬  𝑩 ) = − 𝒇 𝒅  


  −    (       𝟏  𝟐   𝒎   𝒗  𝒇  𝟐 ) = − 𝒇   𝒙 𝒅


  F    cos ⁡  𝜃


  −   𝟏  𝟐   𝒙 𝟐 𝟎 𝒙   𝟐 𝟎  𝟐 =   −   𝟒 𝟎 𝒙 𝒅  


  ∴ 𝒅 =   𝟏 𝟎 𝟎   𝒎


  ∴ 𝒅 =   𝟏 𝟎 𝟎   𝒎


  M E = 30 = m g h = 5 × 10 × h ⇒ h = 0 . 6 m


  𝑴 𝑬 = 𝟑 𝟎 =   𝟏  𝟐 𝒎   𝑽  𝟐 = 𝟎 . 𝟓 × 𝟓 ×   𝑽  𝟐 ⇒


  𝑽 = 𝟑 . 𝟒 𝟔 𝒎 / 𝑺


  𝑽 = 𝟑 . 𝟒 𝟔 𝒎 / 𝑺


  f


  f


  f =    30 5 = 6   N


    F →  


  f


  f


  f =     0 . 006 4 =   0 . 0015   N


    m 1 = 2   m 2 )


      L 2    L 1


   1 2


   2 1


   1 4


   4 1


   ( 25 ) c m  


  F    sin ⁡  𝜃


   ( 1 ) k g  


   ( 0 ) c m


  k g


  1


  2


  3


  4


   ( B )


   (   C   )


   (   OA   )


    d → = 5 m


  180 °


   (   A   )


  d = 0


  𝜏 = F d = 0


   τ 2 <  τ 3 <  τ 1


  τ = Fd  sin ⁡  𝜃           = 400   × 3 ×  sin ⁡  30 = 600 N . m              


  τ = Fd  sin ⁡  𝜃       →     40 = F   × 0 . 25 ×  sin ⁡ 60     → F = 185   N                      


    𝜏 1 =   W 1 ×   d 1 = 300 × 3 = 900 N . m


  


   ∑    𝜏  c . w   =    ∑    𝜏  A . c . w           → 400 × d = 600 × 1 . 5       →     d = 2 . 25   m  


    𝜏 1 =   W 1 ×   d 1 = 200 × 3 = 600 N . m


    𝒎 ′ = (   𝒎  𝟏 +   𝒎  𝟐 )


    𝜏 2 =   W 2 ×   d 2 = 400 × 1 . 5 = 600 N . m


   ∑    𝜏 → =     𝜏 → 1 +     𝜏 → 2 = 600 − 600 = 0


    𝝉  𝒄 . 𝒘 =     𝝉  𝑨 . 𝒄 . 𝒘 →                                   𝑭  𝑨   𝒅  𝑨 +     𝑭  𝑩   𝒅  𝑩 =   𝑭  𝒄   𝒅  𝒄


  𝟒 𝟎 × 𝟏 + 𝟏 𝟎 𝟎 × 𝟎 . 𝟓 =     𝑭  𝒄 × 𝟏


  𝟒 𝟎 × 𝟏 + 𝟏 𝟎 𝟎 × 𝟎 . 𝟓 =     𝑭  𝒄 × 𝟏


    𝑭  𝒄 = 𝟗 𝟎     𝑵         →               𝒎  𝒄   = 𝟗     𝒌 𝒈


    𝑭  𝒄 = 𝟗 𝟎     𝑵         →               𝒎  𝒄   = 𝟗     𝒌 𝒈


   ( 3 . 6 ) m


   ( A )


   ( 50 ) k g


    𝒗 ′  


   ( B )


   ( 35 ) k g


   ( C )


   ( 25 ) k g


    𝝉  𝒄 . 𝒘 =     𝝉  𝑨 . 𝒄 . 𝒘 →


    𝒎  𝑨 𝒈   𝒅  𝑨 =     𝒎  𝑩 𝒈   𝒅  𝑩 +   𝒎  𝒄 𝒈   𝒅  𝒄


    𝒎  𝑨 𝒈   𝒅  𝑨 =     𝒎  𝑩 𝒈   𝒅  𝑩 +   𝒎  𝒄 𝒈   𝒅  𝒄


    𝒎  𝑨   𝒅  𝑨 =     𝒎  𝑩   𝒅  𝑩 +   𝒎  𝒄   𝒅  𝒄


    𝒎  𝑨   𝒅  𝑨 =     𝒎  𝑩   𝒅  𝑩 +   𝒎  𝒄   𝒅  𝒄


  𝟓 𝟎 × 𝟏 . 𝟖 = 𝟑 𝟓 × 𝟏 . 𝟖 +   𝟐 𝟓 ×   𝒅  𝒄


     (   35   )   kg  


  𝟓 𝟎 × 𝟏 . 𝟖 = 𝟑 𝟓 × 𝟏 . 𝟖 +   𝟐 𝟓 ×   𝒅  𝒄


    𝒅  𝒄   = 𝟏 . 𝟎 𝟖 𝒎


    𝒅  𝒄   = 𝟏 . 𝟎 𝟖 𝒎


    𝝉  𝒄 . 𝒘 ≠     𝝉  𝑨 . 𝒄 . 𝒘


    𝝉  𝒄 . 𝒘 =     𝝉  𝑨 . 𝒄 . 𝒘


    𝒎  أ ح م د   𝒅  أ ح م د =     𝒎  ن ا ي ف   𝒅  ن ا ي ف


    𝒅  أ ح م د =         𝒎  ن ا ي ف   𝒅  ن ا ي ف    𝒎  أ ح م د


   8 7


       40 x 2     70


   1 3


   (   65   )   kg  


  m   d 2


  I =     I  o  


   I ° =  1 2 m  r 2


   I 0 =  1 2 × 3 × ( 0 ⋅  1  ) 2 = 0 . 015 kg ⋅  m 2


    m 1 = 5   k g )  


    m 2 = 7   k g   )


   (   I  o = m   r 2 )


  I =   I 1 +   I 2 +   I  r o d =   m 1   d 1 2 +   m 2   d 2 2 + 0 = 5 ×    ( 2 ) 2 + 7 ×    ( 2 ) 2 = 20 + 28  


  I = 48   k g .   m 2


  I = 48   k g .   m 2


   (   4   )   m / s    


  I =   I 1 +   I 2 +   I  r o d =   m 1   d 1 2 +   m 2   d 2 2 + 0 = 0 + 7 ×    ( 4 ) 2 = 112   k g .   m 2


  I =   I 1 +   I 2 +   I  r o d =   m 1   d 1 2 +   m 2   d 2 2 + 0 = 5 ×    ( 0 . 5 ) 2 + 7 ×    ( 4 . 5 ) 2 = 143   k g .   m 2


   (   I  o =    2 5   m   r 2 )


  ∴ d = 2 r


  I =   I 1 +   I 2


  I =   I  o +  (   I  o + m     d 2 )


  I =   I  o +  (   I  o + m     d 2 )


  I = 2   I  o + m     d 2


  I = 2   I  o + m     d 2


  = 2 ×  2 5 m   r 2 + m   d 2 =  4 5 m   r 2 + m    ( 2 r ) 2 =  4 5 m   r 2 + 4 m   r 2


      m 1    v 1 ′ = −   m 2 ×   v 2 ′


  = 2 ×  2 5 m   r 2 + m   d 2 =  4 5 m   r 2 + m    ( 2 r ) 2 =  4 5 m   r 2 + 4 m   r 2


  =  (  4 5 + 4 ) m   r 2 =  24 5   m   r 2 =  24 5   × 0 . 5 ×    ( 0 . 1 ) 2 = 0 . 024   k g   .   m 2


  =  (  4 5 + 4 ) m   r 2 =  24 5   m   r 2 =  24 5   × 0 . 5 ×    ( 0 . 1 ) 2 = 0 . 024   k g   .   m 2


  ∴   d 1 = r     ,     d 2 = r


  I =   I 1 +   I 2


  I =  (   I  o + m       d 1 2 ) +  (   I  o + m       d 2 2 )


  I =  (   I  o + m       d 1 2 ) +  (   I  o + m       d 2 2 )


  I = 2   ( I  o + m     r 2 ) = 2 (  2 5 m   r 2 + m   r 2 )


  I = 2   ( I  o + m     r 2 ) = 2 (  2 5 m   r 2 + m   r 2 )


  = 2 (  2 5 × 0 . 5 ×   0 . 1 2 + 0 . 5   ×   0 . 1 2 ) =


   (   2000   )   kg


  = 2 (  2 5 × 0 . 5 ×   0 . 1 2 + 0 . 5   ×   0 . 1 2 ) =


  I = 0 . 014   k g   .   m 2


  I = 0 . 014   k g   .   m 2


    K  E =  1 2 m   V 2


    𝑷 → = 𝒎   𝒗 →


  ∆   𝑷 → =     𝑷 →  f −     𝑷 →  i


    𝑰 → = ∆   𝑷 → =   𝑭 → ∆ t


  𝛪 = 𝛥 p = m  (   V  f −   V  i ) = 60  ( 0 − 25 ) = − 1500 k g . m / s  


  F   ا ل و س ا د ة   ب د و ن =   𝛥 P  𝛥 t =   − 1500  0 . 3 = − 5000 N


  F   ا ل و س ا د ة   م ع =   𝛥 P  𝛥 t =   − 1500  2 . 5 = − 600 N


     (   40   )   kg


  F   ا ل و س ا د ة   م ع =   𝛥 P  𝛥 t =   − 1500  2 . 5 = − 600 N


  𝛪 = 𝛥 p = m (   V  f −   V  i ) = 0 .  5  ( − 2 . 5 − 7 . 5  )  = − 5 N .   s 


  F =   𝛥 P  𝛥 t =  5  0 . 1 = 50 N


    P  i = m   V  i = 2 ×  5  = 1  0  K g . m / s


    P  f = m   V  f = 2 ×  8  = 1  6  K g . m / s


  𝛪 = 𝛥 P =   P  f −   P  i = 16 − 1  0  =  6  K g . m / s


  𝑰 = 𝑭 . ∆ 𝒕       → 𝑭 =     𝑰  ∆ 𝒕 =     𝟔  𝟏 = 𝟔   𝑵


  I = p = m  (     v  f −     v  i   )       → 100 = 2    (     v  f − 0   )   →     v  f = 50       m  s  


  I = F × ∆ 𝒕       →     ∆ 𝒕 =     𝑰  𝑭 =     𝟏 𝟎 𝟎  𝟐 𝟎 𝟎 = 𝟎 . 𝟓     𝒔


   (   80   )   kg  


     (   400   )   m / s  


   (   50   )   kg  


   (   40   )   m / s  


   (   600   )   g


  ( −   0 . 4 )   m / s  


     (   800   )   kg


   (   20   )   kg


   (   300   )   m / s


   (   150   )   m  s


    (   m  s   )  


   (   75   )   kg


  𝜃 = 6  0 ∘


      m 1    v 1 ′ = −   m 2 ×   v 2 ′


   (   50   )   kg  


   (   2   )   m / s


  m / s


   1 4   v


   1 2   v


    v


  2   v


   m 1 =  ( 6 )   kg


   ( 7 )   m / s


  (     m  2   )


  𝛪 = 𝛥 P =   P  f −   P  i =   m  (   v  f −   v  i )


       ( 3 )   m / s


  kg


   (   m   )   kg


   (   2 m   )   kg


  Δ     P → 2 = −   Δ     P →  1  


  Δ     → 


  Δ     P → 2 = −   2   Δ     P → 1


  Δ     P → 2 = 2   Δ     P → 1


  م ح ف و ظ ة  


  (   𝒎  𝟏 +   𝒎  𝟐 )


    v / =     m 1   v 1 +   m 2   v 2    m 1 +   m 2


  2 =   5 × 6 +   m 2 × 0  5 +   m 2


  2 =   5 × 6 +   m 2 × 0  5 +   m 2


    m 2 = 10   k g


    m 2 = 10   k g


  (   m 1 )


    v 1 / =   2   m 2   v 2 + (   m 1 −   m 2 )   v 1  (   m 1 +   m 2 ) =   2 × 0 . 95 × 0 + ( 0 . 25 − 0 . 95 ) × 6  0 . 25 + 0 . 95


  = − 3 . 5   m / s


      F →  x = F   c o s ⁡  𝜃


  = − 3 . 5   m / s


   ( 𝟓 )   𝐤 𝐠


   ( 𝟎 . 𝟎 𝟐 )   𝐊 𝐠


   (     𝐯  𝟏 )


   ( 𝐯 )


   ( 𝟎 . 𝟏 )   𝐦


        M  E i = M  E f        


                                                                       1 2    m T    V ′   2 =    m T g h                                  


 


  


   ( 0 ، 0 )


  0 . 02   v 1 + 5 x 0 = ( 0 . 02 + 5 )  2


  0 . 02   v 1 + 5 x 0 = ( 0 . 02 + 5 )  2


    v 1 =  ( 355 ) m l s


    v 1 =  ( 355 ) m l s


       (   8   )   kg


   (   16   )   kg . m / 𝐬  


       (   4   )   kg


  ΔV =    I → m   =   16 8 = 2     m / s                                                                          V f =  V i + ΔV =   0   + 2   = 2       m / s                    


  v' =    m 1  v 1 +  m 2  v 2  (  m 1 +  m 2 ) =   (   8 × 2 ) + (   4 × 0   )  8 + 4   = 1.33  m/s                                        


  K  E i    =      [        1 2  m 1  v 1 2     +      1 2  m 2  v  2   2     ]     =    [        1 2 × 8 ×  2 2   +  1 2 × 4 ×  0 2   ] = 16   J            


    𝒗 →  


  K  E f   =    [    1 2  (     m 1 +  m 2 )  v  ' 2   ]   =    [  1 2 × ( 8 + 4 ) ×   1 . 33 2 ] = 10 . 637    J     


  ∆ K E =   K E  f −   K E  i =  [  1 2  (   m 1 +   m 2 )   v  ℩ 2 ] −  [  1 2   m 1   v 1 2 +  1 2   m 2   v 2 2 ]


  ∆ K E =  [  1 2  ( 8 + 4 )   1 . 33 2 ] −  [  1 2 8   x 2  2 +  1 2 4   x 0  2 ]


  ∆ K E = 10 . 637 − 16 =     − 5 . 363     j


  90 °


   ( θ = 3  0 ∘ )


  60 °


   1 2   F   d


   1 4   F   d


    F →


  500


  9  0 ∘


  W = Fdcos   θ   =   0


      w = ∆ K E     → v     ث ا ب ت ة


          θ = 9  0 °


  cos 90 = 0   →     W = Fd   cos   90   =   0


  cos 180 = − 1   →     W = Fd   cos   180   <   0


    F →


    F  X   = m g   s i n 𝜃


    F  y   = m g   c o s 𝜃


    F  X   = m g   s i n 𝜃


      F →  ( N )


  = m g d   s i n 𝜃


   90 °


   180 °


   0 °


  ( 𝒈 = 𝟏 𝟎     𝒎    𝒔  𝟐 )


  W = F d   c o s ⁡  𝜃 = 1 x 10   x 4 x c o s 0 = 40 J


  f = ( 1 ) N


  W = F d   c o s ⁡  𝜃 = 1   x 4 x c o s 180 = − 4 J


    


  W = f d c o s 𝜃 = 2 × 200 c o s 180 = − f . d → = − 2 × 200 = − 400 J


    ∆ x  ( m )


    w  t =   w  w +   w  f = 4000 − 400 = 3600   J


  K =   F  𝛥 X =   0 . 2 × 10  0 . 04 = 50 N / m


  W =  1 2 K   ∆ X 2 = 0 . 5 × 50 × ( 0 . 04  ) 2 = 0 . 04 J


  K =   F  𝛥 X =  40  0 . 04 = 1000 N / m


  W =  1 2 K   ∆ X 2 = 0 . 5 × 1000 × ( 0 . 04  ) 2 = 0 . 8 J


  w = m   g   h = m g   d  sin ⁡  𝜃 = 80   × 10 ×   20   s i n 30 = − 8000 J      


    W  T = 0


    W  T =   W  F +   W  ا ل ا ح ت ك ا ك ⇒ 0 = 54 +   W  ا ح ت ك ا ك ⟹   w  ا ل ا ح ت ك ا ك =   − 54   J


    W  ا ل ا ح ت ك ا ك = f d   c o s 𝜃 ⇒ − 54 = f ×   9   × c o s 180 ⟹ f =   6   N       غ ر ب ا ً


   v 2

