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 �����1 

å†ŞÎ<”†Î<…æ‚è18 d cm=<ˆrßè<oé�<Hä×m^³<…ç¦<Ùçu30<íÏéÎ‚Ö]<»<ì…æ�J< <

1D íèæ]ˆÖ]<äjÂ†‰<gŠu_ì‚uçÖ^e<1.rad s −J 

2D äjÒ†u<…æ�<æ<��†i<sjßj‰]J 

3D ”†ÏÖ]<¼é¦<àÚ<íŞÏÞ<íÂ†‰<gŠu_J 

4D ÃŞÏi<�Ö]<íÊ^Š¹]<gŠu_<‚Ãe<íŞÏßÖ]<å„â<^ã10l]…æ�<J 

  

 �����2 

íŞÏÞ<íÒ†£<íéßÚˆÖ]<íÖ�^Ã¹]M<êâ<ke^m<…ç¦<Ùçu<á]…æ�<»<g×‘<ÜŠq<àÚV< <
( ) 0,70 0,03s t t= +<ÄÚ<<<<<<s<æ<�¹^et<nÖ^e^íéÞ< <

1D <íÒ†£]<íÃéf�<�‚uÔe]çq<ø×ÃÚJ 

2D íŞÏß×Ö<íéŞ¤]<íÂ†ŠÖ]<�‚uMJ 

3D í¿v×Ö]<»<^ãjÃŞÎ<�Ö]<íÊ^Š¹]<gŠu_10 t s=<J 

4D íéßÚˆÖ]<íÖ�^Ã¹]<gjÒ_( )tθ<íÊ^Š¹^e<á]…æ‚Ö]<…ç¦<àÂ<‚Ãfi<^ãÞ_<^Û×Â15 cmJ 

  

 �����3 

äfÞ^q<ØérŠjÖ]<ØnµíŞÏÞ<Ä•]çÚ<êÏéÏ£]<Ü×ŠÖ^e<M<»<g×‘<ÜŠq<àÚ<
<^ãjÛéÎ<íèæ^ŠjÚ<æ<íéÖ^jjÚ<�‚Ú<Ùø}<Hke^m<…ç¦<Ùçu<á]…æ�40 msτ =J< <

1D íÂ†‰<ÜéÎ<gŠu_MÄ•]ç¹]<»<2Mæ<4Mæ<<6M<íãrjÚ<ØnÚ<Üm<
Ä•]ç¹]<å„â<»<íÂ†ŠÖ]J 

2D íÒ†u<íÃéf�<^ÚMÔe]çq<Ø×Â<[J 

3D íèæ]ˆÖ]<^ãjÂ†‰<gŠu_J 

4D °jéßÚˆÖ]<°jÖ�^ÃÛ×Ö<ë�‚ÃÖ]<�fÃjÖ]<gjÒ_( )s tæ<( )tθ…^fjÂ^e<<0M<
…æ†Ú<í¿£<�è…^i<æ<Híèæ]ˆÖ]<æ<íéßvß¹]<Øé‘^ÊúÖ<ø‘_MÄ•ç¹]<àÚ<<

1M�è…]çj×Ö<ø‘_<J< <
  

 

 

 

 

 �����4 

íŞÏßÖ<àÚˆÖ]<íÖ÷‚e<ëæ]ˆÖ]<Ùç’Êù]<l]�Çi<äfÞ^q<á^éf¹]<ØnµM<Ùçu<á]…æ�<»<g×‘<ÜŠq<àÚ<
ke^m<…ç¦J< <

1D á^éf¹]<ÙøÇj‰^eV 

- HÜŠ¢]<íÒ†u<íÃéf�<�‚u< <
- Híèæ]ˆÖ]<äjÂ†‰<�‚u 

- íéßÚˆÖ]<íÖ�^Ã¹]<gjÒ_( )tθJ 

2D íŞÏßÖ]<ÄÏiM‚Ãe<î×Â<10 cm<á]…æ‚Ö]<…ç¦<àÚ<JgŠu_V 

- HíéŞ¤]<^ãjÂ†‰< <
- íéßÚˆÖ]<íÖ�^Ã¹]<gjÒ_( )s t^ãjÒ†£<J 
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 �����5 

]…æ�<»<g×‘<ÜŠ¢<àÚˆÖ]<íÖ÷‚e<íèæ]ˆÖ]<íÂ†ŠÖ]<l]�Çi<äfÞ^q<á^éf¹]<Ønµke^m<…ç¦<Ùçu<áJ< <
1D íÒ†£]<�×u†Ú<Ì‘J 

2D íÒ†£]<àÚ<±æù]<í×u†¹]<»<íèæ]ˆÖ]<íÂ†ŠÖ]<�‚uJ 

3D í×u†¹]<å„â<Ùø}<l]…æ‚Ö]<�‚Â<gŠu_J 

 

 

 

  

 �����6 

ke^m<…ç¦<Ùçu<Ü¿jßÚ<á]…æ�<íÒ†u<íÂ^ŠÖ]<h…^ÏÃÖJ< <
1D l^Â^ŠÖ]<h†ÏÂ<æ<Ðñ^Î‚Ö]<h†ÏÂ<àÚ<ØÓÖ<íèæ]ˆÖ]<íÂ†ŠÖ]<gŠu_J 

2D <†�Â<íéÞ^nÖ]<íÂ^ŠÖ]<‚ßÂá^e†ÏÃÖ]<gÒ]�i<�è…]çj×Ö<ø‘_<^â�jÃÞ<�Ö]J 

ì†Ú<Ùæù<æ<‚è‚q<àÚ<á^e†ÏÃÖ]<gÒ]�i<í¿£<ë_<»J 

     

  

  

  

  

 �����7 

<àÚ°éÖ^jÖ]<°×Ó�Ö]<»<áønÛ¹]<á^Ú^¿ßÖ]<íÒ†£]<ØÏÞ<íÛ¿Þ_<°eV< <
< <
< <
< <
< <

< <

< <
1D <Ý^¿ßÖ]<�jÃÞ1°i†ÓfÖ]<ï†¥<î×Â<ÐÖˆßè<÷<�ŠÖ]<á_<š�ËÞ<oéu<J< <

1.1I íéÞ^nÖ]<ì†ÓfÖ]<á]…æ�<îvßÚ<�‚uJ< <
1.2I °jèæ]ˆÖ]<^ÛãéjÂ†‰<°e<íÎøÃÖ]<‚qæ_1ω<æ<2ωJ 

1.3I ���e<Ý^¿jÞ^e<±æù]<ì†ÓfÖ]<…æ‚i1 1 N Hz=êŞÃÞ<[íéÞ^nÖ]<ì†ÓfÖ]<��†i<íÛéÎ<^Ú<H<V2 12R R=<< <

2D <Ý^¿ßÖ]<�jÃÞ2Ñ÷ˆÞ]<áæ‚e<á]…æ‚è<°e÷æ‚Ö]<á_<š�ËÞ<oéu<J< <
2.1I êÞ^nÖ]<h÷æ‚Ö]<á]…æ�<îvßÚ<�‚uJ< <

2.2I kfm_íÎøÃÖ]<íéÖ^jÖ]<<V1 2

2 1

n

n

ω
ω

=°jèæ]ˆÖ]<^ÛãéjÂ†‰<°e<1ω<æ<2ω°e÷æ‚Ö]<á^ß‰_<ë�‚Â<æ<1n<æ<2n<J 

  

  

  

  

  

  

    

<Ý^¿Þ1<V�‰<íŞ‰]çe<íÒ†£]<ØÏÞ< <<Ý^¿Þ2<VŒæ†i<íŞ‰]çe<íÒ†£]<ØÏÞ< <

< << <
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<àè†ÛjÖ]1< <

    

  

  

<àè†ÛjÖ]2< <

      

< <

<àè†ÛjÖ]3< <

<<< <

<<<<<<< <
< <
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<àè†ÛjÖ]4< <
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<àè†ÛjÖ]5< <

<<< <
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<àè†ÛjÖ]6< <

< <
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<àè†ÛjÖ]7< 
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