
3 èòÚßä­îâëîÛËòèä° PAT2 à¢ëõÂë°                   pec9.com                       ë¬èÚØöć 1 ÿæÃÚòãëČóÅòÎĀæñÂóäÿÅæøćîÚØöć 

 1 

ë¬èÚØöć 1  ÿäøćîÈ  ÿæÃÚòãëČóÅòÎ ĀæñÂóäÿÅæøćîÚØöćĀÚèÿë­ÚÖäÈ 
 

1.  ÿæÃÚòãëČóÅòÎ 
ÿæÃÚòãëČóÅòÎ  Åøî  ÿæÃØöćăÕ­ÉóÂÂóäî¬óÚÅ¬óĂÚÂóäèòÕ 
Åøî  ÿæÃØöćĀÚ¬ÚîÚ (ÿæÃØöćîãú¬ÛÚëÿÂæ) ĀæñÿæÃØöćăâ¬ĀÚ¬ÚîÚ  (ÿæÃØöćăÕ­ÉóÂÂóäÅóÕÿÕó  1  Öòè) 

  

1.1  ìæòÂĂÚÂóäÚòÛÉČóÚèÚÖòèÃîÈÿæÃÚòãëČóÅòÎ 
  1)  ÿæÃØöćăâ¬ĂË¬ĀæÃ  0  ØùÂÖòè×øîÿÜ»ÚÿæÃÚòãëČóÅòÎ 
  2)  ÿæÃ  0  Øöćîãú¬ìÚ­óÉČóÚèÚØòĈÈìâÕ ăâ¬×øîÿÜ»ÚÿæÃÚòãëČóÅòÎ 
    ÿË¬Ú   0.00046  âöÿæÃÚòãëČóÅòÎ  2  Öòè  Åøî  4  Āæñ  6  ÿØ¬óÚòĈÚ 
  3)  ÿæÃ  0  Øöćîãú¬ÂæóÈÉČóÚèÚ ×øîÿÜ»ÚÿæÃÚòãëČóÅòÎ 
    ÿË¬Ú  7.003  âöÿæÃÚòãëČóÅòÎ  4  Öòè  Åøî  7  , 0  ,  0   Āæñ  3  
  4)  ÂäÔöØöćÿÃöãÚÉČóÚèÚĂÚäúÜØéÚõãâ  0  Øöćîãú¬Ã­óÈìæòÈ  ×øîÿÜ»ÚÿæÃÚòãëČóÅòÎ 
    ÿË¬Ú  8.000  âöÿæÃÚòãëČóÅòÎ  4  Öòè  Åøî  8  ,  0  ,  0  Āæñ  0  
  5)   ×­óÿÃöãÚÉČóÚèÚĂÚäúÜÉČóÚèÚÿÖĆâÙääâÕóăâ¬âöØéÚõãâ  ÿæÃ  0  Øöćîãú¬ìæòÈÉČóÚèÚăâ¬ 

×øîÿÜ»ÚÿæÃÚòãëČóÅòÎ  ÿË¬Ú  1500  âöÿæÃÚòãëČóÅòÎ  2  Öòè  Åøî ÿæÃ  1  ÂòÛ  5  ÿØ¬óÚòĈÚ 
  6)  ×­óÿÃöãÚÉČóÚèÚĂÚäúÜ  a x 10n  Ăì­ÚòÛÉČóÚèÚÿæÃÚòãëČóÅòÎÃîÈ  a  ÿØ¬óÚòĈÚÿÜ»ÚÅČóÖîÛ 
    ÿË¬Ú  5.23 x 1089    âöÿæÃÚòãëČóÅòÎ  3  Öòè  Åøî  5  ,  2   Āæñ   3  ÿØ¬óÚòĈÚ 
 
 

1.  ßõÉóäÔóÅ¬óÖ¬îăÜÚöĈ  0.0602 ÂõāæÂäòâ  ,  3.20 x10·2 ÿâÖä  ,  1510  ÿÌÚÖõÿâÖä   ,  7.00 èõÚóØö  
 ÉČóÚèÚÿìæ¬óÚöĈâöÿæÃÚòãëČóÅòÎÂöćÖòè 
  Â.  1  Öòè     Ã.  2  Öòè     Å.  3  Öòè     È.  4  Öòè    
èõÙöØČó 
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  1.2  ÂóäÛèÂ  ĀæñæÛ  ÿæÃÚòãëČóÅòÎ 
  èõÙöÂóä  Ắì­ÛèÂæÛÖóâÜÂÖõ  ĀÖ¬ÝææòßÙ°ØöćăÕ­Ö­îÈâöÉČóÚèÚØéÚõãâ  ÿØ¬óÂòÛÉČóÚèÚ 
 ØéÚõãâÃîÈÖòèÖòĈÈØöćâöÉČóÚèÚØéÚõãâÚ­îãØöćëùÕµ 
  Öòèîã¬óÈ  4  .  1  8  7  «  ØéÚõãâ  3  ÖČóĀìÚ¬È 
        +3  .  4    «  ØéÚõãâ  1  ÖČóĀìÚ¬È 
        ·2  .  3  2   «  ØéÚõãâ  2  ÖČóĀìÚ¬È 
      5  .  2  6  7  
 

 Ã­îÚöĈÖ­îÈÖîÛ  5.3  ÿßøćîĂì­âöØéÚõãâ  1  ÖČóĀìÚ¬È  ÿØ¬óÂòÛÉČóÚèÚØéÚõãâÃîÈ   3.4  
ĂÚāÉØã°Ì÷ćÈâöÉČóÚèÚÖòèØéÚõãâÚ­îãØöćëùÕ 

 

2(Pat2 Â.Å. 52)  ÝææòßÙ°ÃîÈ  16.74 + 5.1  âöÉČóÚèÚÿæÃÚòãëČóÅòÎÿØ¬óÂòÛÖòèÿæÃĂÚÃ­îĂÕ 
   1.  ·3.14    2.  0.003     3.  99.99     4.  270.00  
èõÙöØČó 
 
 

       1.3  ÂóäÅúÔ Āæñ ìóä ÿæÃÚòãëČóÅòÎ 
 

  èõÙöÂóä     ́Ăì­ÅúÔ ìäøî ìóäÖóâÜÂÖõ ĀÖ¬ÝææòßÙ°ØöćăÕ­Ö­îÈâöÉČóÚèÚÖòèÿæÃÚòãëČóÅòÎ  
 ÿØ¬óÂòÛÉČóÚèÚÿæÃÚòãëČóÅòÎÃîÈÖòèÖòĈÈØöćâöÉČóÚèÚÿæÃÚòãëČóÅòÎÚ­îãØöćëùÕµ 
  Öòèîã¬óÈ    3 . 2 4          «    ÿæÃÚòãëČóÅòÎ 3 Öòè 
         x     2 . 0     «    ÿæÃÚòãëČóÅòÎ 2 Öòè 
        6 . 4  8  0  
 
 

   Ã­îÚöĈÖ­îÈÖîÛ  6.5  ÿßøćîĂì­âöÿæÃÚòãëČóÅòÎ  2  Öòè  ÿØ¬óÂòÛÉČóÚèÚÿæÃÚòãëČóÅòÎÃîÈ  2.0   
Ì÷ćÈÿÜ»ÚÖòèÖòĈÈØöćâöÉČóÚèÚÿæÃÚòãëČóÅòÎÚ­îãØöćëùÕ 

 

3(A·net 51)   Âæ¬îÈëöćÿìæöćãââùâÊóÂÃÚóÕ   4.10 cm x 2.80 cm x 2.3 cm   âöÜäõâóÖäÿÜ»ÚÿØ¬óĂÕ 
ÖóâìæòÂÃîÈÿæÃÚòãëČóÅòÎ 

  1. 26 cm3    2. 26.4  cm3    3. 26.40 cm3    4. 26.404  cm3 

èõÙöØČó 
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4.   ÚòÂÿäöãÚÅÚìÚ÷ćÈĂË­ÿÅäøćîÈèòÕ    èòÕÿë­ÚÝ¬óÚéúÚã°ÂæóÈÃîÈÿìäöãÎÛóØăÕ­   2.89   ÿÌÚÖõÿâÖä  
ÿâøćîßõÉóäÔóÿæÃÚòãëČóÅòÎÿÃóÅèäÉñÛòÚØ÷ÂÅ¬óÿë­ÚäîÛèÈÃîÈÿìäöãÎÿÜ»ÚÃ­îĂÕÖ¬îăÜÚöĈ 
 1.  9.0829  ÿÌÚÖõÿâÖä        2.  9.083 ÿÌÚÖõÿâÖä 
 3.  9.08   ÿÌÚÖõÿâÖä        4.  9.1      ÿÌÚÖõÿâÖä 

èõÙöØČó 
 
 
5(Pat2 âö.Å.52) ÚòÂÿäöãÚÅÚìÚ÷ćÈèòÕÿë­ÚÝ¬óÚéúÚã°ÂæóÈÃîÈèÈÂæâèÈìÚ÷ćÈăÕ­  5.27  ÿÌÚÖõÿâÖä  
 ÿÃó ÅèäÉñÛòÚØ÷ÂäòéâöèÈÂæâèÈÚöĈÿÜ»ÚÂöćÿÌÚÖõÿâÖä 
  1.  3      2.  2.6      3.  2.64     4.  2.635  
èõÙöØČó 
 

2.  äñãñØóÈ  ,  ÂóäÃÉòÕ  ,  îòÖäóÿäĆè   ,  ÅèóâÿäĆè  ,  îòÖäóÿä¬È   ,   Åèóâÿä¬È 
  äñãñØóÈ  Åøî  ÅèóâãóèÖóâĀÚèØöćÿÅæøćîÚØöćăÕ­ÉäõÈ (ÿâÖä) 

( ÿÜ»ÚÜäõâóÔëÿÂææóä° ) 
 ÂóäÃÉòÕ  Åøî  ÅèóâãóèØöćèòÕÿÜ»Úÿë­ÚÖäÈÉóÂÉùÕÿäõćâÖ­Ú×÷È 
ÉùÕëùÕØ­óãÃîÈÂóäÿÅæøćîÚØöć ( ÿâÖä )  

( ÿÜ»ÚÜäõâóÔÿèÂÿÖîä° ) 
îòÖäóÿäĆèÿÊæöćã  Åøî  îòÖäóë¬èÚÃîÈäñãñØóÈ Ö¬îÿèæóØöćĂË­ 
ĂÚÂóäÿÅæøćîÚØöćË¬èÈÚòĈÚ âöìÚ¬èãÿÜ»Ú ÿâÖäÖ¬îèõÚóØö 

( ÿÜ»ÚÜäõâóÔëÿÂææóä° ) 
 

  îòÖäóÿäĆè (m/s)  ­     v   =  tS                  
  

ÅèóâÿäĆèÿÊæöćã  Åøî  îòÖäóë¬èÚÃîÈÂóäÃÉòÕÖ¬îÿèæóØöćĂË­ĂÚÂóäÿÅæøćîÚØöćÖæîÕË¬èÈÚòĈÚ  

âöìÚ¬èãÿÜ»ÚÿâÖäÖ¬îèõÚóØö  ( ÿÜ»ÚÜäõâóÔÿèÂÿÖîä° ) 
  îòÖäóÿä¬È  Åøî îòÖäóë¬èÚÃîÈîòÖäóÿäĆèØöćÿÜæöćãÚÖ¬îÿèæóØöćĂË­ĂÚÂóäÿÅæøćîÚØöć (ÿâÖä/èõÚóØö2) 
      ( ÿÜ»ÚÜäõâóÔëÿÂææóä° ) 

      îòÖäóÿä¬È (m/s2)   ­    a  = t 1  v2v-                  

«   ÿèæó (s) 

«   ÿèæó (s) 
«   îòÖäóÿäĆèØöćÿÜæöćãÚăÜ (m/s) 

«   äñãñØóÈ ( m ) 
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   Åèóâÿä¬È  Åøî îòÖäóë¬èÚÃîÈÅèóâÿäĆèØöćÿÜæöćãÚÖ¬îÿèæóØöćĂË­ĂÚÂóäÿÅæøćîÚØöć (ÿâÖä/èõÚóØö2) 
     (ÿÜ»ÚÜäõâóÔÿèÂÿÖîä°) 

   ÅèäØäóÛ   ×­ó  a  ÿÜ»ÚÛèÂ  ÿäöãÂ  îòÖäóÿä¬È  ÉñØČóĂì­îòÖäóÿäĆè (v)  âöÅ¬óÿßõćââóÂÃ÷ĈÚ 
     ×­ó  a  ÿÜ»ÚæÛ   ÿäöãÂ  îòÖäóìÚ¬èÈ ÉñØČóĂì­îòÖäóÿäĆè (v)  âöÅ¬óæÕæÈ 
     ×­ó  a  =  0   ÉñØČóĂì­îòÖäóÿäĆè ( v )  âöÅ¬óÅÈØöć 
 

6(Pat2 Â.Å.52)  Ã­îĂÕÂæ¬óè×úÂÖ­îÈÿÂöćãèÂòÛèòÖ×ùØöćÿÅæøćîÚØöćÿÜ»ÚèÈÂæâäñÚóÛîã¬óÈëâćČóÿëâî 
  1.  ÅèóâÿäĆèÃîÈèòÖ×ùÅÈØöć      2.  îòÖäóÿäĆèÃîÈèòÖ×ùÅÈØöć 
  3.  ĀäÈØöćÂäñØČóÂòÛèòÖ×ùÅÈØöć     4.  âöÃ­î×úÂâóÂÂè¬ó  1  Ã­î  
èõÙöØČó 
 
7(Pat2 âö.Å.52)  ËóãÅÚìÚ÷ćÈÃòÛä×ÛÚØóÈÖäÈÕ­èãîòÖäóÿäĆè  40  ÂõāæÿâÖäÖ¬îËòćèāâÈ  ÿÜ»Úäñãñ- 
 ØóÈ  10  ÂõāæÿâÖä  Āæ­èÃòÛÖ¬îÕ­èãîòÖäóÿäĆè  60  ÂõāæÿâÖäÖ¬îËòćèāâÈ     ÿÜ»ÚäñãñØóÈîöÂ  10   
 ÂõāæÿâÖä  ĀæñÕ­èãîòÖäóÿäĆè  80 ÂõāæÿâÖäÖ¬îËòćèāâÈ  ÿÜ»ÚäñãñØóÈîöÂ  10  ÂõāæÿâÖä  îòÖäó-  
 ÿäĆèÿÊæöćãÃîÈä×ÅòÚÚöĈÿÜ»ÚÿØ¬óĂÕ 
  1.  60 ÂõāæÿâÖäÖ¬îËòćèāâÈ      2.  âóÂÂè¬ó  60  ÂõāæÿâÖäÖ¬îËòćèāâÈ 
  3.  Ú­îãÂè¬ó  60  ÂõāæÿâÖäÖ¬îËòćèāâÈ   4.  Ã­îâúæăâ¬ÿßöãÈßî 
èõÙöØČó 
 
 
 
 
 
 
8.  èòÖ×ùîòÚìÚ÷ćÈÿÅæøćîÚØöćÕ­èãÅèóâÿä¬È  10  ÿâÖä/èõÚóØö2   ÉñÖ­îÈĂË­ÿèæóÚóÚÿØ¬óăäĂÚÂóäÿÜæöćãÚ 
 ÅèóâÿäĆèÉóÂ   20  ÿâÖä/èõÚóØö    ÿÜ»Ú   70   ÿâÖä/èõÚóØö 
  1.   2  èõÚóØö    2.   3 èõÚóØö    3.   5 èõÚóØö   4.   7 èõÚóØö  
èõÙöØČó 
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3.  ëâÂóäÂóäÿÅæøćîÚØöć 
 3.1  ëâÂóäÂóäÿÅæøćîÚØöćÿÜ»Úÿë­ÚÖäÈ Õ­èãÅèóâÿä¬ÈÅÈØöć 

v    =    u + a t     ÿâøćî       u   =   ÅèóâÿäĆèÖ­Ú (m/s) 
   S    =    ( )2

vu+  t         v   =   ÅèóâÿäĆèÜæóã (m/s) 
   S    =    ut + 2

1 a t2         a   =   Åèóâÿä¬È (m/s2) 
      v2    =    u2 + 2 a s         t   =   ÿèæó (s) 

  s    =    ÂóäÃÉòÕ (m) 
   S    =    V t        V    =    ÅèóâÿäĆèÌ÷ćÈÅÈØöć 
 

 

  3.2  ÿÂöćãèÂòÛÂóäÿÅæøćîÚØöćÿÜ»Úÿë­ÚÖäÈĂÚĀÚèÕõćÈ 

 
 
 
 

 
 

9.  ä×ÅòÚìÚ÷ćÈîîÂÉóÂÉùÕìãùÕÚõćÈÕ­èãÅèóâÿä¬È  6  ÿâÖä/èõÚóØö2  ßä­îâą ÂòÚÚòĈÚ     âöä× A  Āæ¬Ú 
 Ý¬óÚÉùÕÿÕöãèÂòÚăÜÕ­èãÅèóâÿäĆèÅÈØöć   30  ÿâÖä/èõÚóØö    ßù¬ÈÚČóìÚ­óä×ÅòÚĀäÂ ä×ÅòÚĀäÂÉñØòÚ 
 ä×  A ĂÚÿèæóÂöćèõÚóØö 
  1.  10      2 .  20      3 .  30     4 .  40 
èõÙöØČó 
 
 
 
 
 
 
 
 

v = 0 m/s 

a = ·9.8 m/s2 a = +9.8 m/s2 

(Åèóâÿä¬ÈÿÚøćîÈÉóÂāÚ­â×¬èÈ) 
a= g = +9.8 m/s2 
âöØõéæÈ 
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10(Pat2 Â.Å.52)  ÿÅäøćîÈÛõÚæČóìÚ÷ćÈÿÅæøćîÚØöćÉóÂìãùÕÚõćÈÕ­èãÅèóâÿä¬È  a    ÿßøćîØñãóÚÃ÷ĈÚà¨óÕ­èã
 îòÖäóÿäĆè  v  ×­óÿÅäøćîÈÛõÚæČóÚöĈÖ­îÈÂóäØñãóÚÃ÷ĈÚà¨óÕ­èãîòÖäóÿäĆè  2v  āÕãĂË­äñãñØóÈèõćÈÿØ¬ó
 ÿÕõâ  ÉñÖ­îÈÿÅæøćîÚØöćÕ­èãÅèóâÿä¬ÈÿØ¬óĂÕ 
  1.  2 v2     2.  4 v2     3.  2 a     4.  4a 
èõÙöØČó 
 
 
 
 
 
 
 
 
 
11(En 40)  Úóã Â  ãøÚîãú¬ÛÚÕóÕà¨óÖ÷ÂÌ÷ćÈëúÈÉóÂßøĈÚÕõÚ  20 ÿâÖä Üæ¬îãÂ­îÚìõÚæÈăÜĂÚĀÚèÕõćÈ 
 ĂÚÃÔñÿÕöãèÂòÚÚóã  Ã  Ì÷ćÈîãú¬ØöćßøĈÚÕõÚāãÚÂ­îÚìõÚÃ÷ĈÚăÜÖäÈą Õ­èãÅèóâÿäĆè 20 ÿâÖä/èõÚóØö  
 Â­îÚìõÚØòĈÈëîÈÉñßÛÂòÚØöćëúÈÉóÂßøĈÚÕõÚÂöćÿâÖä 

èõÙöØČó 
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12(A·net 51)   ÂäóàÃîÈîòÖäóÿäĆè ( v ) ÂòÛÿèæó ( t )   Ã­îĂÕĀØÚÂóäÜæ¬îãèòÖ×ùÉóÂìãùÕÚõćÈĂì­ 
 ÖÂîã¬óÈîõëäñĂÚëùÎÎóÂóéáóãĂÖ­ĀäÈāÚ­â×¬èÈ 
  1.               2.  
 
 
 

3.              4.  
 
                        
 

èõÙöØČó 
 
 
 

13(Pat2 Â.Å.52)  ÂäñëèãîèÂóéæČóìÚ÷ćÈßù¬ÈÃ÷ĈÚà¨óĂÚĀÚèÕõćÈÕ­èãÅèóâÿäĆèÅÈØöćÅ¬óìÚ÷ćÈ  ÿâøćî
 ÿÅæøćîÚØöćÃ÷ĈÚăÜăÕ­äñãñìÚ÷ćÈÂĆÜæÕ×òÈÿËøĈîÿßæõÈÿÜæ¬óĂÛìÚ÷ćÈØõĈÈ  āÕãÂäñëèãîèÂóéãòÈÅÈßù¬È
 Ã÷ĈÚÖ¬îăÜÕ­èãÅèóâÿäĆèÅÈÿÕõâ  ÂäóàÅèóâëòâßòÚÙ°äñìè¬óÈÂóäÂäñÉòÕÉóÂßøĈÚÕõÚÂòÛÿèæóÃîÈ
 ÂäñëèãîèÂóé (ÿë­ÚØ÷Û)  Āæñ×òÈÿËøĈîÿßæõÈØöć×úÂÜæÕ (ÿë­ÚÜäñ)  ÿÜ»ÚÿË¬ÚĂÕ 
   
 
 
 
 
 
 
 
 
 
 

èõÙöØČó 
 
 

v 

t 

v 

t 

v 

t 

v 

t 

ÂóäÂäñÉòÕ 

ÿèæó 

1. ÂóäÂäñÉòÕ 

ÿèæó 

2. 

ÂóäÂäñÉòÕ 

ÿèæó 

3. ÂóäÂäñÉòÕ 

ÿèæó 

4. 
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ë¬èÚØöć 2 ÿäøćîÈ ÂÏÂóäÿÅæøćîÚØöć + ÂóäÿÅæøćîÚØöćĀÛÛÖ¬óÈą 
 

1.  ĀäÈæòßÙ° 
 èõÙöÂóäìóÅ¬óĀäÈæòßÙ° 
   ÂäÔöØöć 1   ìóÂĀäÈã¬îãâöØõéØóÈÿÕöãèÂòÚ 
      FæòßÙ°    =    F1 +  F2           
   ÂäÔöØöć 2   ìóÂĀäÈã¬îãâöØõéÖäÈÂòÚÃ­óâ 
      FæòßÙ°    =    F1 ·  F2           
   ÂäÔöØöć 3   ìóÂĀäÈã¬îãâöØõéÿîöãÈØČóâùâÖ¬îÂòÚ 

      FæòßÙ°   =  qcos 2F12F  22F  
2
1F ++  

      tan  ́   =   q
q
cos 2F1F

sin2F
+

         
 

 

1.  îîÂĀäÈëîÈĀäÈÃÚóÕ   5.0  ÚõèÖòÚ    Õ÷ÈèòÖ×ùËõĈÚìÚ÷ćÈāÕãØöćâùâäñìè¬óÈĀäÈØòĈÈëîÈÿÜ»Ú   120   
 îÈéó  ÉÈìóĀäÈæòßØ°ØöćÂäñØČóÖ¬îèòÖ×ùÚöĈ   ( cos 120o = · 1/2 ) 
èõÙöØČó 
 
 
 
 
 
 
 

 

2.  ÂóäÅČóÚèÔÿÂöćãèÂòÛÂÐÂóäÿÅæøćîÚØöćÃîÈÚõèÖòÚ 
 

               F   =   m a      Åèóâÿä¬ÈÌ÷ćÈĂÚĀÚèÿÕöãèÂòÛĀäÈÚòĈÚ 
 
  ĀäÈæòßÙ°ĂÚĀÚè         âèæØöć×úÂĀäÈÚòĈÚÂäñØČó 
 ÃÚóÚÂòÛÂóäÿÅæøćîÚØöć 
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2(A·net 50) ĀäÈ  5  ÚõèÖòÚ  Āæñ  12  ÚõèÖòÚ ĂÚäñÚóÛäñÕòÛâöØõéÖòĈÈÊóÂÂòÚ  ÂäñØČóÖ¬îâèæ  10 
 ÂõāæÂäòâ  ÛÚßøĈÚäñÕòÛæøćÚ   ÉÈìóÃÚóÕÃîÈ 
Åèóâÿä¬ÈÃîÈâèæÚöĈ 

   1.  0.7  m/s2  
  2.  1.2  m/s2  
  3.  1.3  m/s2  
  4.  1.7  m/s2 
èõÙöØČó 
 
 
 
 
3(A·net 49)  ä×ÿÃĆÚâèæ  100  ÂõāæÂäòâ   ÿÕõâîãú¬ÚõćÈ×úÂĀäÈĂÚĀÚèäñÕòÛÃÚóÕ  50  ÚõèÖòÚ   ÝæòÂ
 Ăì­ÿÅæøćîÚØöćăÜÛÚßøĈÚäóÛ   ×­óĀäÈÿëöãÕØóÚÖ¬îä×ØòĈÈìâÕÿØ¬óÂòÛ   30  ÚõèÖòÚ     ×óâè¬ó×­óĀäÈ
 ÂäñØČóÿÜ»Úÿèæó  12  èõÚóØö  ÉñØČóĂì­ä×ÿÃĆÚâöÅèóâÿäĆèÿØ¬óĂÕ 
  1.  2.4  m/s    2.  7.2  m/s    3.  9.6  m/s    4.  14.4 m/s 
èõÙöØČó 
 
 
 
 
4(A·net 50)  ä×âèæ  1000  ÂõāæÂäòâ  ÿßõćâÅèóâÿäĆèîã¬óÈëâćČóÿëâîÉóÂìãùÕÚõćÈăÜÿÜ»Ú  72  Âõāæ- 
ÿâÖä/ËòćèāâÈ  ĂÚÿèæó  10  èõÚóØö  ĀäÈÿëöãÕØóÚØöćë¬ÈĂì­ä×ÿä¬ÈăÜÃ­óÈìÚ­óâöÅ¬óÿØ¬óĂÕ 

  1.  1,000  N    2.  2,000  N    3.  3,600  N    4.  7,200 N 
èõÙöØČó 
 
 
 

5 N 

12 N 
10 kg 
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5.  ÉóÂäúÜèòÖ×ù  20  kg  Āæñ  10  kg  èóÈÖõÕÂòÚÛÚ 
ßøĈÚØöćăâ¬âöĀäÈÿëöãÕØóÚ  ĀäÈ P  Āæñ  Q  ĂÚäúÜ 
áóßÉñâöÃÚóÕÿØ¬óÂòÛÃ­îĂÕÖ¬îăÜÚöĈ 

 1.   P = 20 N  ,   Q =  20 N 
  2.   P = 60 N  ,   Q =  60 N 
  3.   P = 60 N  ,   Q =  20 N 
  4.   P = 20 N  ,   Q =  60 N 
èõÙöØČó 
 
 
 
 
6(Pat2 Â.Å.52)  Âæ¬îÈ  A  ĀæñÂæ¬îÈ  B  èóÈÖõÕÂòÚÛÚßøĈÚäóÛæøćÚĀæñâöĀäÈÃÚóÕ  F  ÂäñØČó 
 ÂòÛÂæ¬îÈ  A  ìäøîÂæ¬îÈ  B  ÕòÈäúÜ  ÂČóìÚÕĂì­  mA  >  mB 

 
 

 

  Ã­îĂÕ×úÂÖ­îÈ 
   1.  ĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  1  âóÂÂè¬óĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  2  
  2.  ĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  1 Ú­îãÂè¬óĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  2  
  3.  ĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  1  ÿØ¬óÂòÛĀäÈÜÐõÂõäõãóäñìè¬óÈÂæ¬îÈĂÚÂäÔöØöć  2  
  4.  ØòĈÈëîÈÂäÔö  ĀäÈØöćÂæ¬îÈ  A  ÂäñØČóÂòÛÂæ¬îÈ  B  âöÅ¬óÿØ¬óÂòÛĀäÈØöćÂæ¬îÈ  B  ÂäñØČóÂòÛ
 Âæ¬îÈ A  ĀæñâöÃÚóÕÿØ¬óÂòÛ  F 
èõÙöØČó 
 
 
 
 
 

 

F 

ÂäÔöØöć 1 

F 

ÂäÔöØöć 2 

A  B A   B 
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7(Pat2 âö.Å.52) îîÂĀäÈ FGÃÚóÚÂòÛßøĈÚäóÛæøćÚÂäñØČóÂòÛÂæ¬îÈ  A  Āæñ  B  ØöćèóÈÖõÕÂòÚÕòÈäúÜ 
 
 

 Ã­îĂÕ×úÂÖ­îÈ 
  1.  ×­ó  mA  >   mB  ĀäÈØöćÂæ¬îÈ  A  ÂäñØČóÂòÛÂæ¬îÈ  B  âöÃÚóÕâóÂÂè¬óĀäÈØöćÂæ¬îÈ  B  
 ÂäñØČóÂòÛÂæ¬îÈ  A 
  2.  ×­ó  mA  >  mB  ĀäÈØöćÂæ¬îÈ  A  ÂäñØČóÂòÛÂæ¬îÈ B âöÃÚóÕÚ­îãÂè¬óĀäÈØöćÂæ¬îÈ  B  
 ÂäñØČóÂòÛÂæ¬îÈ  A 
  3.  ĀäÈØöćÂæ¬îÈ  A  ÂäñØČóÂòÛÂæ¬îÈ  B  âöÃÚóÕÿØ¬óÂòÛĀäÈØöćÂæ¬îÈ  B  ÂäñØČóÂòÛÂæ¬îÈ  A 
 āÕãăâ¬Ã÷ĈÚÂòÛâèæÃîÈÂæ¬îÈØòĈÈëîÈ 
  4.  ĀäÈæòßÙ°ØöćÂäñØČóÂòÛÂæ¬îÈ A âöÃÚóÕÿØ¬óÂòÛĀäÈæòßÙ°ØöćÂäñØČóÂòÛÂæ¬îÈ B 
èõÙöØČó 
 
 
 
 
 
8(âË 46)   Âæ¬îÈâèæ  5  ÂõāæÂäòâ  Āæñ 10  ÂõāæÂäòâ    èóÈîãú¬ÛÚßøĈÚÝõèÿÂæöĈãÈ ĀæñâöÿËøîÂÿÛó  x  
Āæñ  y  Ö¬îîãú¬ëČóìäòÛÕ÷ÈØöćÜæóãÿËøîÂ  y  Õ­èãîòÖäóÿä¬È  10  ÿâÖä/èõÚóØö2  (ÕòÈäúÜ)   îòÖäóë¬èÚ 
ÃîÈĀäÈÖ÷ÈÃîÈ  x : y  âöÅ¬óÿØ¬óÂòÛÃ­îĂÕ          

  1.  1 : 2      2.  2  : 1  
  3.  1 : 3     4.  3  : 1 

èõÙöØČó 
 
 
 
 
 

A B 
 FG 

10 kg 5 kg x 
y 

   

y 



3 èòÚßä­îâëîÛËòèä° PAT2 à¢ëõÂë°                  pec9.com           ë¬èÚØöć 2 ÂÐÂóäÿÅæøćîÚØöć+ÂóäÿÅæøćîÚØöćĀÛÛÖ¬óÈą 

 12 

3.  ĀäÈÿëöãÕØóÚ 

 ĀäÈÿëöãÕØóÚ  Åøî ĀäÈØöćÿÂõÕÉóÂÂóäÿëöãÕëöäñìè¬óÈÝõèëòâÝòë  âöØõéÖ­óÚÂóäÿÅæøćîÚØöćÿëâî 
  ĀäÈÿëöãÕØóÚâö  2  ÜäñÿáØ  ăÕ­ĀÂ¬  

   1.   ĀäÈÿëöãÕØóÚë×õÖã° (fs)  Åøî  ĀäÈÿëöãÕØóÚØöćâöÖîÚèòÖ×ùîãú¬ÚõćÈą 
    ĀäÈÿëöãØóÚë×õÖ ÉñâöÅ¬óăâ¬ÅÈØöć    
       fs(ÖćČóëùÕ) = 0    Āæñ  fs(ëúÈëùÕ) = ms N 

       ÿâøćî  ms  Åøî   ëòâÜäñëõØÙõċĀäÈÿëöãÕØóÚë×õÖã°  ,   N   Åøî  ĀäÈÕòÚßøĈÚ 
  2.    ĀäÈÿëöãÕØóÚÉæÚ° (fk)  Åøî  ĀäÈÿëöãÕØóÚØöćâöÖîÚèòÖ×ùÂČóæòÈÿÅæøćîÚØöć  ìóÅ¬óăÕ­ÉóÂ 

       fk   =   mkN 
      ÿâøćî  mk  Åøî  ëòâÜäñëõØÙõċĀäÈÿëöãÕØóÚÉæÚ°  ,   N  Åøî  ĀäÈÕòÚßøĈÚ 
 

9(Pat2 âö.Å.52)  èóÈÂæ¬îÈĂÛìÚ÷ćÈÛÚä×ÂäñÛñ ëòâÜäñëõØÙõċÅèóâÿëöãÕØóÚë×õÖäñìè¬óÈÂæ¬îÈ 
 ÂòÛßøĈÚÂäñÛñÿØ¬óÂòÛ  0.45       Åèóâÿä¬ÈëúÈëùÕÃîÈä×ÂäñÛñØöćăâ¬ØČóĂì­Âæ¬îÈă×æăÜÛÚßøĈÚ 
 ÂäñÛñâöÅ¬óÿØ¬óĂÕ   ( Ăì­ĂË­   g =  9.8  ÿâÖä/èõÚóØö2 ) 
  1.  0.046  m/s2   2.  0.45  m/s2   3.  4.4  m/s2   4.  44  m/s2 
èõÙöØČó 
 

 

 

 

10(Pat2 Â.Å.52) èóÈÂæ¬îÈĂÛìÚ÷ćÈÛÚä×ÂäñÛñ  ëòâÜäñëõØÙõċÅèóâÿëöãÕØóÚë×õÖäñìè¬óÈÂæ¬îÈ 
 ÂòÛßøĈÚÂäñÛñÿØ¬óÂòÛ  0.5    ×­óÖ­îÈÂóäÿä¬ÈÅèóâÿäĆèÃîÈä×ÂäñÛñÉóÂìãùÕÚõćÈÿÜ»Ú  20  ÿâÖä-  
 Ö¬îèõÚóØöāÕãĂË­ÿèæóĂì­Ú­îãØöćëùÕĀæñÂæ¬îÈăâ¬ă×æăÜÛÚßøĈÚÂäñÛñ  ÉñÖ­îÈĂË­ÿèæóÿØ¬óĂÕ 
  1.  2  èõÚóØö    2.  4.1  èõÚóØö    3.  9.8  èõÚóØö   4.  40  èõÚóØö  
èõÙöØČó 
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11(Pat2 âö.Å.52)  ä×ãÚÖ°ÅòÚìÚ÷ćÈÿâøćîÿÅæøćîÚØöćÕ­èãÅèóâÿäĆè  v0   Āæ­èÿÛäÂāÕãâöäñãñÿÛäÂÿØ¬ó 
 ÂòÛ  x0   ×­óä×ÅòÚÚöĈÿÅæøćîÚØöćÕ­èãÅèóâÿäĆèÿÜ»Ú  2  ÿØ¬óÃîÈÅèóâÿäĆèÿÕõâ    ÉñâöäñãñÿÛäÂÿÜ»Ú 
 ÿØ¬óĂÕ  ( ÂČóìÚÕĂì­ÿìãöãÛÿÛäÂÕ­èãĀäÈÿØ¬óÂòÚØòĈÈëîÈÅäòĈÈ )  

  1. 4
0x       2.  2

0x      3.  2x0    4.  4x0 

èõÙöØČó 
 
 
 
 
 
 
 
 
 

4.  ÂóäÿÅæøćîÚØöćĀÛÛèÈÂæâ 

 ÅóÛ (T)      Åøî  ÿèæóØöćĂË­ĂÚÂóäÿÅæøćîÚØöćÅäÛ  1 äîÛ (èõÚóØö) 
   Åèóâ×öć (f)   Åøî  ÉČóÚèÚäîÛØöćÿÅæøćîÚØöćăÕ­ĂÚìÚ÷ćÈìÚ¬èãÿèæó (äîÛ / èõÚóØö  ,  Hz) 
 

  ìóÅ¬óÉóÂ  f = ÿèæóÉČóÚèÚäîÛ    ìäøî      f = T
1 

 

 îòÖäóÿäĆèÿËõÈÿë­Ú (v)  Åøî  îòÖäóÿäĆèÃîÈÂóäÿÅæøćîÚØöćÖóâÿë­ÚäîÛèÈ (ÿâÖä/èõÚóØö) 
 

  ìóÅ¬óÉóÂ  v = 2p Rf  ìäøî   v   = T
R2p  

 
 

 ÂóäÿÅæøćîÚØöćĀÛÛèÈÂæâ  ÉñâöĀäÈÿÂöćãèÃ­îÈîã¬óÈÚ­îã  

2 ĀäÈ ÿëâî Åøî ĀäÈÿìèöćãÈîîÂĀæñĀäÈëú¬éúÚã°ÂæóÈ  

       Fc = R
2mv    Āæñ     ac = R

2v   
 
 

  ÿâøćî   ac =  Åèóâÿä¬ÈéúÚã°ÂæóÈ (m/s2)   v = îòÖäóÿäĆèÿËõÈÿë­ÚÃîÈèòÖ×ù (m/s) 
      R  =  äòéâöÂóäÿÅæøćîÚØöć (m)    Fc = ĀäÈÿÃ­óëú¬éúÚã°ÂæóÈ ( N ) 
      m  =  âèæèòÖ×ùØöćÿÅæøćîÚØöćÿÜ»ÚèÈÂæâÚòĈÚ (kg) 
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12.  ÉóÂÂóäÿÅæøćîÚØöćĀÛÛèÈÂæâÃîÈèòÖ×ùìÚ÷ćÈßÛè¬óË¬èÈÿèæó   2   èõÚóØö   ÿÅæøćîÚØöćăÕ­  10   äîÛ  

 ÉÈìóÅ¬óÅèóâ×öć Āæñ ÅóÛÃîÈÂóäÿÅæøćîÚØöć 

èõÙöØČó 
 
 
13. ÉóÂÃ­îØöćÝ¬óÚâó  ×­óäòéâöÂóäÿÅæøćîÚØöćâöÅ¬ó  0.2 ÿâÖä  îòÖäóÿäĆèÿËõÈÿë­ÚÃîÈèòÖ×ùÚöĈÉñÿÜ»ÚÿØ¬óăä 
èõÙöØČó 
 

14.  èòÖ×ùÂ­îÚìÚ÷ćÈÿÅæøćîÚØöćÿÜ»ÚèÈÂæâäîÛÉùÕÉùÕìÚ÷ćÈÕ­èãÅèóâ×öć  7  äîÛ/èõÚóØö  ÉÈìóîòÖäóÿäĆè 

ÿËõÈâùâÃîÈÂóäÿÅæøćîÚØöćÚöĈ  

èõÙöØČó 
 

15(A·net 51) ÚóíõÂóĀÛÛØöćâöÿÃĆâèõÚóØöÿÕõÚÿØöćãÈÖäÈ îòÖäóÿäĆèÿËõÈâùâÃîÈÿÃĆâèõÚóØöÿÜ»ÚÂöćÿäÿÕöãÚ 
 Ö¬îèõÚóØö 
  1.  0.105      2.  0.6      3.  1.05     4.  6  
èõÙöØČó 
 
16(âË 52) ë×óÚöîèÂóéØöćâöæòÂêÔñÅæ­óãèÈæ­îÃÚóÕĂìÎ¬  âöÿë­ÚÝ¬óÚéúÚã°ÂæóÈ  200  ÿâÖä   Éñ 
Ö­îÈìâùÚÿßøćîĂì­ÿÂõÕ   ́ëáóßāÚ­â×¬èÈÿØöãâ (artificial  gravity) µ  ÃÚóÕ  4.00  ÿâÖä/èõÚóØö2  
Ö¬îÚòÂÛõÚîèÂóéØöćîãú¬ÛäõÿèÔÃîÛÚîÂÃîÈë×óÚö  ÉÈìóÅèóâ×öćÿËõÈâùâĂÚÂóäìâùÚÃîÈë×óÚö
îèÂóéØöćÉñØČóĂì­ÿÂõÕëáóßāÚ­â×¬èÈÚöĈ (ĂÚìÚ¬èãäîÛÖ¬îÚóØö ) 
èõÙöØČó 
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17(Pat2 âö.Å.52) ËóãÅÚìÚ÷ćÈâöâèæ  80 ÂõāæÂäòâ  ÃòÛä×ăÜÖóâ×ÚÚÕ­èãîòÖäóÿäĆèÅÈØöć  15 ÿâÖä- 
 Ö¬îèõÚóØö  ×­óßøĈÚ×ÚÚâöìæùâØöćâöäòéâöÅèóâāÅ­ÈÿØ¬óÂòÛ  60  ÿâÖä    ĀäÈØöćÿÛóñÚòćÈÂäñØČóÂòÛËóã 
 ÅÚÚöĈ Ô ÖČóĀìÚ¬ÈÖćČóëùÕÃîÈìæùâÿÜ»ÚÿØ¬óĂÕ  ( Ăì­ĂË­   g =  9.8  ÿâÖä/èõÚóØö2 ) 
  1.  300  N     2.  484  N     3.  784  N     4.  1084  N 
èõÙöØČó 
 
 
 
 
 
 
 
 
 
 
18(âË 41)  ÝúÂÿËøîÂÿÛóÖõÕÂòÛæúÂÛîæâèæ   1  ÂõāæÂäòâ     ĀÂè¬ÈÿËøîÂĂì­ÿÜ»ÚèÈÂæâĂÚĀÚèÕõćÈäòéâö  

0.2  ÿâÖä   Õ­èãÅèóâÿäĆèÿËõÈÿë­Ú   4   ÿâÖä/èõÚóØö         ÉÈìóĀäÈÖ÷ÈÃîÈÿËøîÂÃÔñØöćæúÂÛîæîãú¬Øöć 
ÖČóĀìÚ¬ÈëúÈëùÕ  

èõÙöØČó 
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ë¬èÚØöć 3 ÿäøćîÈ ßæòÈÈóÚ + āâÿâÚÖòâ 
 1. ÈóÚ ĀæñÂČóæòÈ 
 ÈóÚ   Åøî   ÝæÅúÔäñìè¬óÈĀäÈ  x äñãñØóÈÖóâĀÚèĀäÈÚòĈÚ 

    W  =  F s  
 

ÿâøćî  F   Åøî  ĀäÈ  ( ÚõèÖòÚ ) 
      S   Åøî  äñãñØóÈÖóâĀÚèĀäÈÚòĈÚ  ( ÿâÖä ) 

   W  Åøî  ÈóÚ  ( ÚõèÖòÚ.ÿâÖä  ,  Éúæ ) 
 

 Ã­îÅèääñèòÈÿâøćîÅČóÚèÔìóÈóÚ 
  1)  ĀäÈÂòÛäñãñØóÈÖ­îÈîãú¬ĂÚĀÚèØöćÃÚóÚÂòÚÉ÷ÈĂË­ăÕ­   ìóÂĀäÈÖòĈÈÊóÂÂòÛäñãñØóÈ  
Ö­îÈÖîÛÈóÚÿÜ»ÚéúÚã°  ìóÂĀäÈîãú¬ĂÚĀÚèÿîöãÈÖ­îÈĀÖÂĀäÈÂ¬îÚ 
 
 
 
 
 
 

  2)   ìóÂĀäÈăâ¬ÅÈØöćÖ­îÈìóĀäÈÿÊæöćãâóĂË­ÅČóÚèÔ 
  3)   ßøĈÚØöćĂÖ­Âäóà  F & s  ÉñÿØ¬óÂòÛÝæÅúÔ  F s  ÿëâî 
 
 
 
 
 
 
 

ÂČóæòÈ  Åøî  îòÖäóë¬èÚÃîÈÈóÚÖ¬îÿèæóØöćĂË­ØČóÈóÚÚòĈÚ 

       P = tW 
 

   ÿâøćî    P  Åøî ÂČóæòÈ ( èòÖÖ° )    W   Åøî ÈóÚ (Éúæ )     t  Åøî  ÿèæó ( èõÚóØö ) 
 

P = tS  FÖ   ÿßäóñ  W = FÖS 
P = F  v   ÿßäóñ  v = ts 

 

  ÿâøćî  F  Åøî  ĀäÈ  ( ÚõèÖòÚ )    S   Åøî  äñãñØóÈ  ( ÿâÖä ) 
       t   Åøî  ÿèæó  ( èõÚóØö )    v   Åøî  îòÖäóÿäĆè   ( ÿâÖäÖ¬îèõÚóØö ) 

F 

s 

 

F 

s 

F 

s 

W = F s 

F 

s 

W = 0 W = Fcosq . s 

q F cosq 

F sinq 
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1(Pat2 Â.Å.52) èòÖ×ùâèæ  1  ÂõāæÂäòâ  ÿÅæøćîÚØöćÿÜ»ÚèÈÂæâîã¬óÈëâćČóÿëâîÛÚßøĈÚäóÛÕ­èãÃÚóÕ 
 ÃîÈÅèóâÿäĆè  2  ÿâÖäÖ¬îèõÚóØö  āÕãâöäòéâö  0.5  ÿâÖä   ÈóÚÿÚøćîÈÉóÂĀäÈëú¬éúÚã°ÂæóÈÿâøćîèòÖ×ù 
 ÿÅæøćîÚØöćăÕ­Åä÷ćÈäîÛÿÜ»ÚÿØ¬óĂÕ 
  1.  0  Éúæ    2.  2 p   Éúæ    3.  4 p   Éúæ    4.  8 p  Éúæ 
èõÙöØČó 
 
 
2(Pat2 âö.Å.52)  ÉÈßõÉóäÔóÃ­îÅèóâÖ¬îăÜÚöĈ  
  Â.  ÈóÚØöćÿÂõÕÉóÂĀäÈÂäñØČóĂÚØõéÖòĈÈÊóÂÂòÛÅèóâÿäĆèÃîÈèòÖ×ùâöÅ¬óÿÜ»ÚéúÚã°ÿëâî  
  Ã.  ÿÅäøćîÈãÚÖ°ØöćØČóÈóÚăÕ­   4  Éúæ  ĂÚÿèæó  5  èõÚóØö    âöÂČóæòÈâóÂÂè¬óÿÅäøćîÈãÚÖ°ØöćØČóÈóÚ 
 ăÕ­  5  Éúæ  ĂÚÿèæó  10  èõÚóØö 
  Å.  ÿÅäøćîÈãÚÖ°  A  âöÂČóæòÈâóÂÂè¬óÿÅäøćîÈãÚÖ°  B  ÿÜ»Ú  2  ÿØ¬ó  ĀëÕÈè¬óÿÅäøćîÈãÚÖ°  A  
 ØČóÈóÚăÕ­ÿÜ»Ú  2  ÿØ¬óÃîÈÿÅäøćîÈãÚÖ° B 
 âöÃ­îÅèóâØöć×úÂÖ­îÈÂöćÃ­îÅèóâ 
  1.  1  Ã­îÅèóâ          2.  2   Ã­îÅèóâ    

3.  3  Ã­îÅèóâ          4.  ăâ¬âöÃ­îÅèóâĂÕ×úÂÖ­îÈ 
èõÙöØČó 
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 2.  ßæòÈÈóÚ ĀæñÂÏØäÈßæòÈÈóÚ 
 2.1  ßæòÈÈóÚ 

 
 
        
 
 
 
                                                                                                      
 
 
 
 
 
 

 

2.2  ÂÏØäÈßæòÈÈóÚ 

   ÂÐØäÈßæòÈÈóÚ  Âæ¬óèè¬ó   ́ ßæòÈÈóÚăâ¬âöèòÚëúÎìóã  ĀÖ¬îóÉÿÜæöćãÚäúÜßæòÈÈóÚăÕ­  µ   
 * ëúÖäØöćĂË­ÅČóÚèÔÿÂöćãèÂòÛÂÐØäÈßæòÈÈóÚ * 
     E1 + W  =  E2      

 

     ÿâøćî  E1 , E2  Åøî  ßæòÈÈóÚØöćâöÖîÚĀäÂ Āæñ ÖîÚìæòÈ        W Åøî ÈóÚĂÚäñÛÛ 
 

3(Pat2 Â.Å.52)  ä×ãÚÖ°âèæ  1  ÖòÚ  ÉñÖ­îÈĂË­ÂČóæòÈÂöćèòÖÖ°ÿßøćîÿä¬ÈÅèóâÿäĆèÉóÂ  10  ÿâÖäÖ¬î· 
 èõÚóØö  ÿÜ»Ú  20  ÿâÖäÖ¬îèõÚóØö  áóãĂÚÿèæó  2  èõÚóØö 
  1.  5  x 103  èòÖÖ°   2.  2.5 x 104  èòÖÖ°  3.  7.5  x 104  èòÖÖ°  4.  1.5 x 105  èòÖÖ° 
èõÙöØČó 
 
 
 

ßæòÈÈóÚ 

   ßæòÈÈóÚÉæÚ° 

Åøî ßæòÈÈóÚØöćÿÂõÕ 

ÉóÂÂóäÿÅæøćîÚØöć 

ÃîÈèòÖ×ù 

Ek    =  2
1mv2

   
ÿâøćî Ek  Åøî ßæòÈÈóÚÉæÚ° (Éúæ) 
    m Åøî  âèæ (ÂõāæÂäòâ) 
    v  Åøî  ÅèóâÿäĆèÃîÈèòÖ×ù (m/s) 

   ßæòÈÈóÚéòÂã° 

Åøî ßæòÈÈóÚØöćëñëâ 

îãú¬áóãĂÚÖòèèòÖ×ù 

ßæòÈÈóÚéòÂã°āÚ­â
×¬èÈ 

ßæòÈÈóÚéòÂã°
ãøÕìãù¬Ú Ep    =   mgh 

ÿâøćî Ep  Åøî ßæòÈÈóÚéòÂã°āÚ­â×¬èÈ 
    m Åøî  âèæ (ÂõāæÂäòâ) 
    g  Åøî  Åèóâÿä¬ÈÿÚøćîÈÉóÂ 
               ĀäÈāÚ­â×¬èÈ ( m/s2 ) 
     h  Åøî  ÅèóâëúÈ (m) 
 

Ep  = 2
1k s2 

  
ÿâøćî Ep  Åøî ßæòÈÈóÚéòÂã°ãøÕìãù¬Ú 
    k  Åøî  Å¬óÚõÉëÜäõÈ 
    s  Åøî  äñãñì¬óÈÉóÂÉùÕëâÕùæ 
   k  =  sF 
     ÿâøćî F  Åøî  ĀäÈÂäñØČó 
    s  Åøî  äñãñì¬óÈÉóÂëâÕùæ Ì÷ćÈ 
   ÿÂõÕÉóÂĀäÈ F 
 

 

 
 

ìóÂîãú¬ØöćÉùÕëâÕùæ s=0 
ÉñăÕ­  Ep = 0  Õ­èã 
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4(âË 44)  Âæ¬îÈâèæ  30  ÂõāæÂäòâ ÿÅæøćîÚØöćæÈ 
ÖóâØóÈāÅ­È ÕòÈäúÜ   ×­óÂæ¬îÈâöîòÖäóÿäĆè 1.0  
ÿâÖä/èõÚóØö   Ô.ÖČóĀìÚ¬È A   Āæñ  6  ÿâÖä/- 
èõÚóØö  Ô.ÖČóĀìÚ¬È B  ÉÈìóÈóÚÃîÈĀäÈÿëöãÕ 
ØóÚØöćßøĈÚØóÈāÅ­ÈÂäñØČóÖ¬îÂæ¬îÈĂÚË¬èÈÂóä 
ÿÅæøćîÚØöćÉóÂ A  ăÜãòÈ B ÉñâöÅ¬óÂöćÉúæ 

èõÙöØČó 
 
 
 
 
 
 
 
 
5(Pat2 âö.Å.52)  ×­óÈóÚØöćĂË­ÿä¬ÈèòÖ×ùÉóÂìãùÕÚõćÈĂì­âöîòÖäóÿäĆè  v  ÿØ¬óÂòÛ  w      ÈóÚØöćÖ­îÈĂË­ĂÚ 
 Âóäÿä¬ÈèòÖ×ùÉóÂîòÖäóÿäĆè  v  ăÜëú¬îòÖäóÿäĆè  2v  ÿØ¬óÂòÛÿØ¬óĂÕ 
  1.  w      2.  2w      3.  3w      4.  4w 
èõÙöØČó 
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 3.  āâÿâÚÖòâ ĀæñÂÐØäÈāâÿâÚÖòâ 
 3.1  āâÿâÚÖòâ 
   āâÿâÚÖòâ  Åøî  ÝæÅúÔäñìè¬óÈâèæÂòÛÅèóâÿäĆèÃîÈâèæÚòĈÚ 

    P   =   m  v 
   ÿâøćî m  Åøî âèæ (kg)      v  Åøî  ÅèóâÿäĆèÃîÈâèæÚòĈÚ (m/s)     P Åøî āâÿâÚÖòâ  (kgÖm/s) 
 

   ĂÚÂäÔöØöćèòÖ×ù×úÂĀäÈÂäñØČó  èòÖ×ùÉñâöÂóäÿÜæöćãÚĀÜæÈÅèóâÿäĆèĀæñāâÿâÚÖòâ  Å¬óÃîÈ 
 āâÿâÚÖòâØöćÿÜæöćãÚăÜ  ÿäöãÂè¬óÂóäÕæ ( DP )   
       Ì÷ćÈìóÅ¬óăÕ­ÉóÂ 
     DP   =   P2 · P1 

  DP   =   mv · mu    
ÿâøćî DP  =  āâÿâÚÖòâØöćÿÜæöćãÚ =  ÂóäÕæ (kgÖm/s) 
           v  =  ÅèóâÿäĆèÜæóã (m/s) 
  u  =  ÅèóâÿäĆèÖ­Ú (m/s) 

 

       F = t
P
D
D  

       F = t
mumv  -
D

 

   ÿâøćî   F  =  ĀäÈÕæ      ,    Dt  =  ÿèæó (s) 
  <    ÅèóâÿäĆèÖ­Ú (u)  ,  ÅèóâÿäĆèÜæóã (v)  ,  ÂóäÕæ (DP)  ,  ĀäÈÕæ (F )   

     ìóÂâöØõéßù¬ÈÿÃ­ó  Ö­îÈĂË­Å¬óÿÜ»ÚÛèÂ   ĀæñìóÂâöØõéßù¬ÈîîÂĂì­ĂË­Å¬óÿÜ»ÚæÛ   > 
 

6.   æúÂÿØÚÚõëâèæ   0.2  ÂõāæÂäòâ  ßù¬ÈÖäÈÿÃ­óìóăâ­ÖöÕ­èãÅèóâÿäĆè  20  ÿâÖä/èõÚóØö  ×úÂÖöÂæòÛ 

 Õ­èãîòÖäóÿäĆè  30  ÿâÖä/èõÚóØö  ĂÚØõéØóÈÖäÈÂòÚÃ­óâ  ÉÈìóÂóäÕæØöćÂäñØČóÖ¬îæúÂÿØÚÚõëÚöĈ 

èõÙöØČó 
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7.  ÉóÂÃ­îØöćÝ¬óÚâó  ×­óÿèæóØöćæúÂÿØÚÚõëÂäñØÛăâ­ÖöÿØ¬óÂòÛ  0.05  èõÚóØö  æúÂÿØÚÚõë×úÂÖöÕ­èãĀäÈ 

 ÃÚóÕÂöćÚõèÖòÚ 

èõÙöØČó 
 
 
 

 

 

 3.2  ÂÐØäÈāâÿâÚÖòâ 
   ÂÐØäÈāâÿâÚÖòâ  Âæ¬óèè¬ó  ìóÂĀäÈæòßÙ°ØöćÂäñØČóÖ¬îèòÖ×ùâöÅ¬óÿÜ»ÚéúÚã°  Āæ­èÉñăÕ­è¬ó 

ÝæäèâÃîÈāâÿâÚÖòâÂ¬îÚ  = ÝæäèâāâÿâÚÖòâÖîÚìæòÈ   
SPÂ¬îÚ  = SPìæòÈ       

 
 

8.  ä×ØÕæîÈ A âèæ   5  ÂõāæÂäòâ  ÿÅæøćîÚØöćÛÚßøĈÚÿÂæöĈãÈăÜØóÈÃèóÕ­èãÅèóâÿäĆè  10  ÿâÖä /èõÚóØö   
ÿÃ­óËÚä×ØÕæîÈ B  âèæ  10  ÂõāæÂäòâ Ì÷ćÈîãú¬ÚõćÈ   ìæòÈËÚä×ØÕæîÈ  A  ëñØ­îÚÂæòÛÕ­èãÅèóâ 
ÿäĆè  2  ÿâÖä/èõÚóØö   ÉÈìóè¬óä×ØÕæîÈ  B  ÉñèõćÈîîÂăÜÕ­èãÅèóâÿäĆèÂöćÿâÖäÖ¬îèõÚóØö 

  1.  5      2.   6      3.  15      4.   20  
èõÙöØČó 
 
 
 
 
 
 
 
 
 
 
 



3 èòÚßä­îâëîÛËòèä° PAT2 à¢ëõÂë°                         pec9.com                          ë¬èÚØöć 3 ßæòÈÈóÚ ĀæñāâÿâÚÖòâ 

 22 

9(Pat2 âö.Å.52)  èòÖ×ùÂ­îÚìÚ÷ćÈèóÈîãú¬ÛÚßøĈÚäóÛ ÿâøćîĀÖÂîîÂÿÜ»Ú  2  Â­îÚ āÕãÂ­îÚìÚ÷ćÈâö 
 ßæòÈÈóÚÉæÚ°ÿÜ»Ú  2  ÿØ¬óÃîÈîöÂÂ­îÚìÚ÷ćÈ  Â­îÚØöćâößæòÈÈóÚÉæÚ°âóÂÂè¬óâöâèæÿÜ»ÚÂöćÿØ¬óÃîÈ 
 Â­îÚØöćâößæòÈÈóÚÉæÚ°Ú­îãÂè¬ó 
  1.   4

1      2.  2
1      3.  2     4.  4 

èõÙöØČó 
 
 
 
 
 
 
 
 
10(Pat2 Â.Å.52)  èòÖ×ùÂ­îÚìÚ÷ćÈèóÈîãú¬ÛÚßøĈÚæøćÚ  Ö¬îâóĀÖÂîîÂÿÜ»Ú  2  ËõĈÚ  āÕãØöćĀÖ¬æñËõĈÚâö 
 âèæăâ¬ÿØ¬óÂòÚ  ÉÈßõÉóäÔóÃ­îÅèóâÖ¬îăÜÚöĈ 
   Â. āâÿâÚÖòâÃîÈèòÖ×ùÂ¬îÚĀÖÂÖòèâöÅ¬óÿØ¬óÂòÛÝæäèâāâÿâÚÖòâÃîÈèòÖ×ùØòĈÈËõĈÚìæòÈĀÖÂÖòè 
  Ã. ìæòÈĀÖÂÖòè  èòÖ×ùĀÖ¬æñËõĈÚâöāâÿâÚÖòâÿØ¬óÂòÚ 
  Å. ìæòÈĀÖÂÖòè  èòÖ×ùĀÖ¬æñËõĈÚâößæòÈÈóÚÉæÚ°ÿØ¬óÂòÚ 
 âöÃ­îÅèóâØöć×úÂÖ­îÈÂöćÃ­îÅèóâ 
   1.  1  Ã­îÅèóâ          2.  2  Ã­îÅèóâ  
  3.  3  Ã­îÅèóâ          4.  ăâ¬âöÃ­îÅèóâĂÕ×úÂÖ­îÈ 
èõÙöØČó 
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ë¬èÚØöć 4 ÿäøćîÈ ëâÕùæÂæ + ÃîÈăìæ + Åèóâä­îÚ  
 

1.  ëâÕùæÂæ 
ëâÕùæÖ¬îÂóäÿÅæøćîÚØöć   Åøî   áóèñØöćèòÖ×ùîãú¬ÚõćÈą  ìäøîÿÅæøćîÚØöćÕ­èãÅèóâÿäĆèÅÈØöć   áóèñÚöĈ 

ÉñâöÅèóâÿä¬È ( a )  ÿÜ»ÚéúÚã°  
 

ëâÕùæÖ¬îÂóäÿæøćîÚØöć   ÉñÿÂõÕÿâøćîĀäÈæòßÙ°ØöćÂäñØČóÖ¬îèòÖ×ùâöÅ¬óÿÜ»ÚéúÚã°  
ìäøîÿâøćî  äFy = 0     ÚòćÚÅøî     ĀäÈÃ÷ĈÚ =  ĀäÈæÈ 
     Āæñ   äFx = 0     ÚòćÚÅøî    ĀäÈÌ­óã =  ĀäÈÃèó 
ëâÕùæÖ¬îÂóäìâùÚ  Åøî  áóèñØöćèòÖ×ùăâ¬ìâùÚ 

ìäøîìâùÚÕ­èãÅèóâÿäĆèÅÈØöć 
 

  ëâÕùæÖ¬îÂóäìâùÚÉñÿÂõÕÿâøćî 

   SāâÿâÚÖ°ØèÚÿÃĆâÚóíõÂó   =   SāâÿâÚÖ°ÖóâÿÃĆâÚóíõÂó   
  āâÿâÚÖ° Åøî    ĀäÈ x äñãñì¬óÈÉóÂÉùÕìâùÚèòÕâóÖÂÖòĈÈÊóÂÂòÛĀäÈÚòĈÚ 
 

1(A·net 49)  ÅóÚÿìæĆÂëâćČóÿëâîâèæ  2  ÂõāæÂäòâ  ãóè  2  ÿâÖä  ØöćÜæóãØòĈÈëîÈÃ­óÈÝúÂâèæ 13 
Āæñ  6  ÂõāæÂäòâ   ×óâè¬óÉñÖ­îÈÝúÂÿËøîÂØöćÖČóĀìÚ¬Èì¬óÈÉóÂÜæóãÕ­óÚâèæ  13  ÂõāæÂäòâ   ÿØ¬ó 
ĂÕÅóÚÉ÷ÈÉñëâÕùæ 

  1.  1.33  m    2.  1.00  m    3.  0.75  m      4.  0.67 m 

èõÙöØČó 
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2.  ĀäÈÿÅ­Ú  ÅèóâÿÅ­Ú  ÅèóâÿÅäöãÕ ĀæñÅ¬óãòÈë°âîÕúæòë 
     s  =  AF 

 ÿâøćî  s  Åøî  ÅèóâÿÅ­Ú (N / m2)       F   Åøî   ĀäÈÿÅ­Ú (N)       A Åøî ßøĈÚØöćìÚ­óÖòÕÃîÈÿë­ÚæèÕ (m2) 
 

 

            e  =   
0L
LD  

 ÿâøćî  e  Åøî ÅèóâÿÅäöãÕÖóâãóè     DL  Åøî  ÅèóâãóèØöćÿÜæöćãÚăÜ  (m) Lo Åøî ÅèóâãóèÿÕõâ (m) 
 

 

   E   =  e
s  = 

L
oL  A

F
D

 
 

ÿâøćî    E  =  Å¬óâîÕúæòëÃîÈãòÈ (N/m2) 
 

2(A-net 50)   æèÕāæìñâößøĈÚØöćìÚ­óÖòÕ  1  ÖóäóÈâõææõÿâÖä  Åèóâãóè  80  ÿÌÚÖõÿâÖä  âöâîÕúæòë 
ÃîÈãòÈÿØ¬óÂòÛ 9x1010  ÚõèÖòÚ/ÖóäóÈÿâÖä  ×­óĂË­æèÕÚöĈäòÛÚĈČóìÚòÂ  45  ÚõèÖòÚ  æèÕÉñãøÕîîÂ 
ÂöćâõææõÿâÖä 

  1.  0.04  mm    2.  0.4  mm    3.  4  mm    4.  40  mm 
èõÙöØČó 
 
 
 
3(Pat2 Â.Å.52)   îîÂĀäÈÕ÷Èÿë­ÚæèÕÿë­ÚìÚ÷ćÈÕ­èãĀäÈÅÈØöć    ×­óĂË­ĀäÈÿØ¬óÿÕõâĂÚÂóäÕ÷Èÿë­ÚæèÕ 
 ËÚõÕÿÕöãèÂòÚÚöĈĀÖ¬âöÅèóâãóèĀæñÿë­ÚÝ¬óÚÂæóÈæÕæÈÅä÷ćÈìÚ÷ćÈ  ÅèóâãóèØöćÿÜæöćãÚăÜÃîÈÿë­Ú 
 æèÕÿë­ÚÚöĈÿÜ»Úîã¬óÈăä  ÿâøćîÿØöãÛÂòÛÿë­ÚæèÕÿë­ÚĀäÂ 
  1.  ÿÜ»ÚÅä÷ćÈìÚ÷ćÈÃîÈÅèóâãóèØöćÿÜæöćãÚăÜÃîÈÿë­ÚĀäÂ 
  2.  ÿØ¬óÂòÛÅèóâãóèØöćÿÜæöćãÚăÜÃîÈÿë­ÚĀäÂ 
  3.  ÿÜ»Ú  2  ÿØ¬óÃîÈÅèóâãóèØöćÿÜæöćãÚăÜÃîÈÿë­ÚĀäÂ 
  4.  ÿÜ»Ú  4  ÿØ¬óÃîÈÅèóâãóèØöćÿÜæöćãÚăÜÃîÈÿë­ÚĀäÂ 
èõÙöØČó 
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3.  ĀäÈÕòÚ Āæñ ÅèóâÕòÚÃîÈÃîÈÿìæè 

 3.1  ĀäÈÕòÚĀæñÅèóâÕòÚØöćÂÕÂ­ÚáóËÚñ 
ëČóìäòÛÃîÈÿìæèØöćÛääÉùîãú¬ĂÚáóËÚñÿÜ¢ÕÚòĈÚ  ÅèóâÕòÚØöćÂäñØČóÖ¬îßøĈÚØöćÂ­ÚáóËÚñ  Éñâö 

îã¬óÈÚ­îã  2  îã¬óÈ  ăÕ­ĀÂ¬ 
 1)  ÅèóâÕòÚÿÂÉ (Pw )  Åøî ÅèóâÕòÚØöćÿÂõÕÉóÂÚĈČóìÚòÂÃîÈÃîÈÿìæè  ( ìóÉóÂ  P = r g h ) 
 2)  ÅèóâÕòÚÛääãóÂóé (Pa )  Åøî ÅèóâÕòÚØöć 
ÿÂõÕÉóÂÚĈČóìÚòÂÃîÈîóÂóéØöćÂÕØòÛÝõèÃîÈÿìæè 
æÈâó   Ì÷ćÈÜÂÖõĀæ­èÅèóâÕòÚÛääãóÂóé  ÉñâöÅ¬ó 
ÜäñâóÔ 1x 105  N/m2  ( Pascal ) 
 

 ÕòÈÚòĈÚ     Päèâ  =  Pa +  Pw 

         PëòâÛúäÔ°  =  Pa +  r g h            ÿßäóñ  Päèâ ÿäöãÂîöÂîã¬óÈè¬ó  PëòâÛúäÔ°  
  ĀäÈÕòÚØöćÂÕÂ­ÚáóËÚñìóÅ¬óăÕ­ÉóÂ 
           FÂÕÂ­Ú  =   PÂÕÂ­Ú Ö AÂÕÂ­Ú 
    

         ÿâøćî     FÂÕÂ­Ú   Åøî  ĀäÈØöćÕòÚßøĈÚØöćÂ­ÚáóËÚñ  (N) 
           PÂÕÂ­Ú   Åøî ÅèóâÕòÚØöćÕòÚßøĈÚØöćÂ­ÚáóËÚñ  (N/m2)  
            AÂÕÂ­Ú  Åøî ßøĈÚØöćÂ­ÚáóËÚñ (m2) 
 

 

 3.2  ĀäÈÕòÚ ĀæñÅèóâÕòÚ ØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈáóËÚñ 
  ÅèóâÕòÚØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈáóËÚñìóÅ¬óăÕ­ÉóÂ 

        PÃ­óÈ  =  2
æóÈëùÕPÛÚëùÕP  +

   ìäøî       PÃ­óÈ  =  r  g hcm 
 

     ÿâøćî   PÃ­óÈ  Åøî   ÅèóâÕòÚØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈ  (N/m2) 
     r   Åøî  ÅèóâìÚóĀÚ¬ÚÃîÈÃîÈÿìæè ( kg/m3 )   
          g   Åøî   10  m/s2 
     hcm   Åøî  Åèóâæ÷ÂèòÕÉóÂÝõèÃîÈÿìæè×÷ÈÉùÕÂ÷ćÈÂæóÈßøĈÚØöćÕ­óÚÃ­óÈÚòĈÚ  (m) 
 
 

 
 

Pa = 1x 105  N/m2   

Pw = r g h 
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  ĀäÈÕòÚØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈáóËÚñìóÅ¬óăÕ­ÉóÂ 

          FÃ­óÈ   =   PÃ­óÈ Ö AÃ­óÈ 
 

        ÿâøćî     F Ã­óÈ    Åøî  ĀäÈØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈ  (N) 
           PÃ­óÈ    Åøî   ÅèóâÕòÚØöćÕòÚßøĈÚØöćÕ­óÚÃ­óÈ  (N/m2)  
           AÃ­óÈ   Åøî   ßøĈÚØöćÕ­óÚÃ­óÈáóËÚñ (m2) 
 

4(A·net 51)  ÅèóâÕòÚëòâÛúäÔ°ØöćÂ­ÚÿÃøćîÚæ÷Â  100  ÿâÖä   ÿÜ»ÚÂöćÛääãóÂóé   ( g = 9.8  m/s2 ) 
  1. 7.8       2. 8.7      3. 9.7     4. 10.7  
èõÙöØČó 
 
 
 
 
 
 
 

5.   ÿÃøćîÚÂòĈÚÚĈČóÉøÕĀì¬ÈìÚ÷ćÈ  âöÚĈČóîãú¬æ÷Â   20  ÿâÖä    ØöćÑóÚÿÃøćîÚÿÉóñÿÜ»ÚäúāÖâöÿë­ÚÝ¬óéúÚã°ÂæóÈ 
 1.4  ÿâÖä  ÉÈìóĀäÈÕòÚÃîÈÚĈČóØöćăìæîîÂăÜ  
èõÙöØČó 
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4.  ĀäÈæîãÖòè 

  ìæòÂÃîÈîóä°ÅöâõÕõë   ́ĀäÈæîãÖòèÉñâöÅ¬óÿØ¬óÂòÛ 
ÚĈČóìÚòÂÃîÈÃîÈÿìæèÌ÷ćÈâöÜäõâóÖäÿØ¬óÂòÛÜäõâóÖäÃîÈ 
èòÖ×ùë¬èÚÉâ µ 
 ÚòćÚÅøî   ĀäÈæîãÖòè  =  ÚĈČóìÚòÂÃîÈÃîÈÿìæè           

     FB  =  m g  ÃîÈÿìæè       āÕãØöć        m   =  r v 
 

             FB  =   rÃîÈÿìæè  VÃîÈÿìæè g      āÕãØöć      VÃîÈÿìæè = VèòÖ×ùë¬èÚÉâ 
 

         FB  =  rÃîÈÿìæè  v èòÖ×ùë¬èÚÉâ  g 
        

  ÿâøćî    FB =  ĀäÈæîãÖòè    ,   r = ÅèóâìÚóĀÚ¬Ú [kg/m3]    ,   V =  ÜäõâóÖä [m3] 
 

6.  èòÖ×ùËõĈÚìÚ÷ćÈâöÜäõâóÖä  10 cm3  ÅèóâìÚóĀÚ¬Ú  0.8x103  kg/m3   ÿâøćîÚČóèòÖ×ùÚöĈăÜæîãĂÚÚĈČó 
Ì÷ćÈâöÅèóâìÚóĀÚ¬Ú  1x103 kg/m3 ÉÈìóÜäõâóÖäÃîÈèòÖ×ùë¬èÚÉâĂÖ­ÚĈČó  
èõÙöØČó 
 
 
 
 
7(Pat2 Â.Å.52)  æúÂÛîææúÚØČóÕ­èãèòëÕùØöćâöâèæ  2M    âöÜäõâóÖä  V   áóãĂÚÛîææúÚÛääÉù
 îóÂóéä­îÚØöćâöÅèóâìÚóĀÚ¬Ú  r  îóÂóéáóãÚîÂÛîææúÚâöÅèóâìÚóĀÚ¬Ú  rair   ×­óæúÂ
 ÛîææúÚæîãăÕ­ßîÕö  îóÂóéä­îÚÖ­îÈâöÅèóâìÚóĀÚ¬ÚÿØ¬óĂÕ  ( ØùÂÜäõâóÔĂË­ìÚ¬èã SI ) 

   1.  2rair  · V
M   2.  2

airr   + V
M   3.  rair  · V

2M   4.  rair  · V
M 

èõÙöØČó 
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5.  Åèóâä­îÚ 
   ßæòÈÈóÚÅèóâä­îÚØöćĂË­ÿÜæöćãÚîùÔìáúâõ    ìóÅ¬óăÕ­ÉóÂ 
     DQ   =  c m Dt      

 ÿâøćî   DQ =  ßæòÈÈóÚÅèóâä­îÚ (Éúæ)    c =  Å¬óÅèóâÉùÅèóâä­îÚÉČóÿßóñ (Éúæ/ÂõāæÂäòâ.ÿÅæèõÚ) 
     Dt  =  îùÔìáúâõØöćÿÜæöćãÚăÜ  ( K  ìäøî  oC )       m  =  âèæ (ÂõāæÂäòâ) 
 

 ßæòÈÈóÚÅèóâä­îÚØöćĂË­ÿÜæöćãÚë×óÚñ  ìäøî  Åèóâä­îÚĀÞÈ   ìóÅ¬óăÕ­ÉóÂ 

       DQ   =   m.L 
ÿâøćî  DQ  =  ßæòÈÈóÚÅèóâä­îÚ (Éúæ) 

    m  =  âèæ (ÂõāæÂäòâ)         L  =  Å¬óÅèóâä­îÚĀÞÈÉČóÿßóñ (Éúæ/ÂõāæÂäòâ) 
 

8.  Ö­îÈÂóäØČóĂì­ÚĈČóĀÃĆÈ  1  kg   îùÔìáúâõ  ·10o C  ÿÜæöćãÚÿÜ»ÚÚĈČó  10oC  Ö­îÈĂË­ßæòÈÈóÚÅèóâ 
ä­îÚÿØ¬óĂÕ ÂČóìÚÕ Å¬óÅèóâÉùÅèóâä­îÚÉČóÿßóñÃîÈÚĈČóĀÃĆÈ   2.1  kJ / kg.k 

        Å¬óÅèóâä­îÚĀÞÈÉČóÿßóñÂóäìæîâÿìæèÃîÈÚĈČó   333   kJ / kg 
        Å¬óÅèóâÉùÅèóâä­îÚÉČóÿßóñÃîÈÚĈČó   4.2   kJ / kg.k 

èõÙöØČó 
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6.  ëâÛòÖõÃîÈĀÂ®ë 
 ÂÐäèâÃîÈĀÂ®ë 
 

        
PV

T  = 

P V

T
1 1

1

2 2

2
       

 

 ÅèääñèòÈ   ëúÖäÚöĈĂË­ăÕ­ÿâøćîâèæÃîÈĀÂ®ëØöćâöÅÈØöćÿØ¬óÚòĈÚ 
 ìóÂâèæÃîÈĀÂ®ëăâ¬ÅÈØöć   Ö­îÈĂË­ëâÂóä   

 

   
1T1m 1V1P   = 

2T2m 2V2P    
1T1n
1V1P   = 

2T2n
2V2P    

1T1N 1V1P   = 
2T2N 2V2P  

 

  ÿâøćî  P1 , P2  =   ÅèóâÕòÚÖîÚĀäÂĀæñÖîÚìæòÈ (atm  ,  N/m2  ,  Pascal  , ¦ )  
      V1 , V2  =  ÜäõâóÖäÖîÚĀäÂ ĀæñÖîÚìæòÈ (m3 , Lit , ¦) 

    T1 , T2  =   îùÔìáúâõÖîÚĀäÂ ĀæñÖîÚìæòÈ (K) 
  m1 , m2  =   âèæÖîÚĀäÂ ĀæñÖîÚìæòÈ ( g  ,  kg  ,  ¦ ) 
  n1 , n2    =   ÉČóÚèÚāâæĀÂ®ëÖîÚĀäÂ ĀæñÖîÚìæòÈ 
  N1 , N2  =   ÉČóÚèÚāâÿæÂùæĀÂ®ëÖîÚĀäÂ ĀæñÖîÚìæòÈ 

 
 

 ìóÂâöÅèóâìÚóĀÚ¬ÚÃîÈĀÂ®ëâóÿÂöćãèÃ­îÈ  Ö­îÈĂË­ëâÂóä    

          
1T1

1P
r   = 

2T2
2P
r     

      

  ÿâøćî     r1 , r2  =  ÅèóâìÚóĀÚ¬ÚÖîÚĀäÂ ĀæñÖîÚìæòÈ  ( kg/m3 , g/cm3  ,¦¦ ) 
 

 ëâÂóäë×óÚñ 
    PV    = n R T      R = Å¬óÚõÉÃîÈĀÂ®ë  = 8.31 N.m / mol.K 
           P = ÅèóâÕòÚĀÂ®ë (N/m2) 

          V = ÜäõâóÖäĀÂ®ë (m3) 
      n  =   m

g  =  236.02x10
N    g = âèæ (Âäòâ)  

           m = âèæāâÿæÂùæ 
                N = ÉČóÚèÚāâÿæÂùæ 
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9(A·net 49)  ĀÂ®ëîùÕâÅÖõîùÔìáúâõ  360  ÿÅæèõÚ      ×úÂîòÕØöćÅèóâÕòÚÅÈØöćĂì­ÜäõâóÖäÿìæøîÿßöãÈ 
 0.8  ÿØ¬ó ÃîÈÜäõâóÖäÿÕõâÉñâöîùÔìáúâõëùÕØ­óãÿÜ»ÚÿØ¬óĂÕĂÚìÚ¬èãÿÅæèõÚ 

èõÙöØČó 
 
 
 
 
 
 
10. Øöć  S.T.P. ( 0oC , 1 atm )  îóÂóé   1 æõÖä  âöâèæ   1.293  Âäòâ   ÉÈìóÅèóâÕòÚÃîÈîóÂóéâèæ   

12.93  Âäòâ   ÜäõâóÖä  10  æõÖä  ØöćîùÔìáúâõ  27  îÈéóÿÌæÿÌöãë 

èõÙöØČó 
 
 
 
 
 
11.    Â®óÌîîÂÌõÿÉÚìÚòÂ  64   Âäòâ   ÛääÉùĂÚÂäñÛîÂÌ÷ćÈâöæúÂëúÛîãú¬Ã­óÈĂÚ    ØČóĂì­ÿÂõÕÅèóâÕòÚ  

3x105  ÚõèÖòÚ/ÿâÖä2   ĀæñîùÔìáúâõ  77  îÈéóÿÌæÿÌöãë    ÜäõâóÖäÃîÈÂ®óÌîîÂÌõÿÉÚĂÚÃÔñ 
ÚöĈÉñÿÜ»ÚÂöćæúÂÛóéÂ°ÿâÖä 
 1.  2x10·4    2. 0.02     3. 0.2      4. 2.0 

èõÙöØČó 
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12(A·net 51)   ĀÂ®ëîîÂÌõÿÉÚÛääÉùĂÚ×òÈâöÅèóâÕòÚ  1.2  ÛääãóÂóé     ĀÂ®ëāîāÌÚâèæÿØ¬óÂòÚ 
 ÛääÉùîãú¬ĂÚ×òÈÃÚóÕÿØ¬óÂòÚ  îùÔìáúâõÿØ¬óÂòÚ  ÉñâöÅèóâÕòÚÂöćÛääãóÂóé 

  1. 0.4      2. 0.8      3. 1.8      4. 3.6  
èõÙöØČó 
 
 
 
 
 
 

7.  ßæòÈÈóÚáóãĂÚäñÛÛ 
 

U  = 2
3  NkB T ÿâøćî U = ßæòÈÈóÚáóãĂÚäñÛÛ (ßæòÈÈóÚÉæÚ°äèâ) (J) 

 U  = 2
3  PV    N =    ÉČóÚèÚāâÿæÂùæ 

 U  = 2
3  n R T       kB  = Å¬óÅÈØöćÃîÈāÛëË°âóæ = 1.38 x 10·23   J / mol.K 

          T = îùÔìáúâõ (K) 
         P = ÅèóâÕòÚ (N/m2)    

V = ÜäõâóÖä (m3) 
        DQ = DU + DW 
        DW = ÈóÚÿÚøćîÈÉóÂÂóäÃãóãÖòèÃîÈĀÂ®ë 
        DU = ßæòÈÈóÚáóãĂÚäñÛÛØöćÿßõćâÃ÷ĈÚ 
        DW = PDV    DU   =  2

3 NkBDT 

        DW = n R DT   DU   =  2
3 n R DT 

                DU   =  2
3 P2 V2 · 2

3 P1 V1 
       ÿâøćî  P  Åøî  ÅèóâÕòÚĀÂ®ë (N/m2)       

      DV   Åøî  ÜäõâóÖäØöćÿÜæöćãÚĀÜæÈ 
       DT   Åøî  îùÔìáúâõØöćÿÜæöćãÚăÜ  ( K  ìäøî oC ) 
           n   Åøî  ÉČóÚèÚāâæ          R   = 8.31  J / mol.K 
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13(Pat2 âö.Å.52)  Ã­îĂÕÅøîßæòÈÈóÚÉæÚ°ÃîÈĀÂ®ëïöÿæöãâĂÚ×òÈÜ¢ÕÜäõâóÖä  10  æúÂÛóéÂ°ÿâÖä  Øöć
 îùÔìáúâõ  300  ÿÅæèõÚ   ÿâøćîĀÂ®ëâöÅèóâÕòÚÿÂÉÿØ¬óÂòÛ  3 x105  ÜóëÅóæ   ÂČóìÚÕĂì­ÅèóâÕòÚ 
 1  ÛääãóÂóéÿØ¬óÂòÛ  10 5  ÜóëÅóæ 
  1.  3.0 x 106  Éúæ         2.  4.0  x 106  Éúæ 
  3.  4.5 x 106  Éúæ         4.  6.0  x 106  Éúæ 
èõÙöØČó 
 
 
 
 
 
 
 
 
 
14(Pat2 Â.Å.52)  ĀÂ®ëîùÕâÅÖõËÚõÕîñÖîâÿÕöćãèÂČóæòÈÃãóãÖòèîã¬óÈË­ó ą ĂÚÂäñÛîÂëúÛ  āÕãâö
 ÅèóâÕòÚÅÈØöć  P  ÜäõâóÖäÿÜæöćãÚÉóÂ  V1  ÿÜ»Ú  V2  ĀæñîùÔìáúâõÿÜæöćãÚÉóÂ  T1  ÿÜ»Ú  T2  
 ĀÂ®ëîùÕâÅÖõÚöĈăÕ­äòÛßæòÈÈóÚÅèóâä­îÚÿØ¬óĂÕ 
  1.  2

3P(V2 · V1)  2. 2
5P(V2 · V1)   3. 2

3R(T2 · T1)    4. 2
5R(T2 · T1) 

èõÙöØČó 
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ë¬èÚØöć 5 ÿäøćîÈ ÅæøćÚ + ÿëöãÈ + ĀëÈ 
 

1.  ÅæøćÚÚĈČó 
 ÅČóéòßØ°ÿÂöćãèÂòÛÅæøćÚÚĈČóØöćÅèääú­ 

1.  ëòÚÅæøćÚ  Åøî  ÉùÕëúÈëùÕÃîÈÅæøćÚ 

2.  Ø­îÈÅæøćÚ  Åøî  ÉùÕÖćČóëùÕÃîÈÅæøćÚ 

3.  îòâÜæõÉúÕ (A)  Åøî  äñãñÉóÂäñÕòÛ 
ÚĈČóÜÂÖõ×÷ÈëòÚÅæøćÚ  ìäøî  äñãñÉóÂäñÕòÛÚĈČóÜÂÖõ×÷ÈØ­îÈÅæøćÚ 

4.  1  æúÂÅæøćÚ Åøî Ë¬èÈÉòÈìèñÅæøćÚÂäñÿßøćîâÃ÷ĈÚ  1  îòÚ  äèâÂòÛæÈîöÂ  1  îòÚ  ÿË¬ÚĂÚäúÜáóß 
Ë¬èÈ WX  Åøî  1  æúÂÅæøćÚ  ìäøî Ë¬èÈ  XY  Åøî 1 æúÂÅæøćÚ ìäøî Ë¬èÈ YZ Åøî  1 æúÂÅæøćÚÿË¬ÚÂòÚ 

 

5.  ÅèóâãóèÅæøćÚ (l) Åøî äñãñØóÈØöćèòÕÿÜ»Úÿë­ÚÖäÈÉóÂÉùÕÖòĈÈÖ­ÚăÜÉÚ×÷ÈÉùÕëùÕØ­óãÃîÈ  1 
æúÂÅæøćÚ  (ÿË¬Ú äñãñØóÈÉóÂ  W ăÜ  X ÕòÈäúÜ) ìäøîäñãñäñìè¬óÈëòÚÅæøćÚ  2  ëòÚØöćîãú¬ÖõÕÂòÚ 
 

6.  ÅóÛ (T) Åøî ÿèæóØöćÅæøćÚĂË­ĂÚÂóäÿÅæøćîÚØöćÅäÛ  1  æúÂÅæøćÚ  âöìÚ¬èãÿÜ»ÚèõÚóØö (s)  
7.  Åèóâ×öć  (f)  Åøî  ÉČóÚèÚæúÂÅæøćÚØöćÿÂõÕÃ÷ĈÚÖ¬îìÚ÷ćÈìÚ¬èãÿèæó 
  ÿË¬Ú  ×­óÿÂõÕÅæøćÚÃ÷ĈÚ  3  æúÂÅæøćÚĂÚÿèæó  1  èõÚóØö  ÿäóÿäöãÂè¬ó  Åèóâ×öćÅæøćÚâöÅ¬ó 3 äîÛ Ö¬î
èõÚóØö  Åèóâ×öć âöìÚ¬èã  äîÛ / s   ÚõãâÿÃöãÚÿÜ»Ú s1  ÿäöãÂîöÂîã¬óÈÿÜ»ÚÿïõÖäÌ° (Hz) 
   ÿäóîóÉÅČóÚèÔìóÅ¬óÅèóâ×öćăÕ­ÉóÂ 
 

      
ÕÅæøćÚÚòĈÚÿèæóØöćÿÂõ
ØöćÿÂõÕÉČóÚèÚÅæøćÚf=      ìäøî  f  =  T1 

 
 

    ÿâøćî   f   Åøî  Åèóâ×öć  (Hz)         T  Åøî  ÅóÛ (èõÚóØö) 
 

8.  îòÖäóÿäĆèÅæøćÚ (v)  Åøî îòÖäóë¬èÚäñìè¬óÈäñãñØóÈØöćÅæøćÚÿÅæøćîÚØöćăÜăÕ­Ö¬îÿèæóØöćĂË­ĂÚ
ÂóäÿÅæøćîÚØöćăÜ    ÿäóëóâóä×ÅČóÚèÔìóîòÖäóÿäĆèÅæøćÚăÕ­ÉóÂ 
      v  =  ts          ìäøî  v  =  f l 
 

ÿâøćî  v   Åøî  îòÖäóÿäĆè  (ÿâÖä/èõÚóØö)     s   Åøî  äñãñØóÈØöćÿÅæøćîÚØöćăÜăÕ­ (ÿâÖä) 
      t   Åøî  ÿèæóØöćÅæøćÚĂË­ĂÚÂóäÿÅæøćîÚØöć (èõÚóØö)   

     f   Åøî  Åèóâ×öćÅæøćÚ (Hz  ìäøî  1/èõÚóØö)    l   Åøî ÅèóâãóèÅæøćÚ (ÿâÖä) 
 

 

 

A 

A 

x 
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1(A·net 49)  ×­óÅèóâÿäĆèÃîÈÅæøćÚÚĈČóÿØ¬óÂòÛ   6.0  ÿâÖäÖ¬îèõÚóØö  ÃÔñØöćëòÚÅæøćÚØöćìÚ÷ćÈĀæñØöćëöć 
 ì¬óÈ  7.2  ÿâÖä  ÅæøćÚÚöĈâöÅèóâ×öćÿØ¬óĂÕ              

1.  0.8  Hz    2.  2.5  Hz    3.  3.3  Hz    4.  4.3  Hz 

èõÙöØČó 
 
 
2(A·net 51) ÅæøćÚÖóâÃèóÈäúÜăÌÚ°ÛÚÿë­ÚÿËøîÂÂČóæòÈÿÅæøćîÚØöćăÜØóÈÃèóâøî   ÃÔñìÚ÷ćÈÉùÕ A  
 Ì÷ćÈÿÜ»ÚÉùÕëöĀÕÈĀÖ­âÿæĆÂą ÛÚÿë­ÚÿËøîÂÂČóæòÈîãú¬ØöćëòÚÅæøćÚßîÕö   îöÂÚóÚÿØ¬óĂÕÉùÕ  A  É÷ÈÉñ
 ÿÅæøćîÚæÈâóîãú¬ØöćÖČóĀìÚ¬ÈÜÂÖõ  

(äñÕòÛÿë­ÚÜäñ)  
  1. 20  ms   2. 40  ms 
  3. 60  ms   4. 80  ms   
èõÙöØČó 
 
 
 
3(Pat2 Â.Å.52)  ÅæøćÚĂÚÿë­ÚÿËøîÂØöćÿèæóÖ¬óÈÂòÚ  0.2  èõÚóØö  ÿÜ»ÚÕòÈáóß 

 
 
 
 
 
 

 
  ÉÈßõÉóäÔóÃ­îÅèóâÖ¬îăÜÚöĈ 
  Â.  Āìæ¬ÈÂČóÿÚõÕÅæøćÚâöÅèóâ×öćÿØ¬óÂòÛ  2.5  ÿïõäÖÌ° 
  Ã.  Āìæ¬ÈÂČóÿÚõÕÅæøćÚîóÉâöÅèóâ×öćÚ­îãÂè¬ó  2.5  ÿïõäÖÌ° 
  Å.  Āìæ¬ÈÂČóÿÚõÕÅæøćÚîóÉâöÅèóâ×öćâóÂÂè¬ó  2.5  ÿïõäÖÌ° 

l = 0.8 m A 

ÿë­ÚÿËøîÂ 

n = 5 m/s 

ÿë­ÚÿËøîÂ 

1 m 

ÜæóãÖä÷È 

ÜæóãÖä÷È 
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  âöÃ­îÅèóâØöć×úÂÖ­îÈÂöćÃ­îÅèóâ 
  1.  1  Ã­îÅèóâ         2.  2  Ã­îÅèóâ  
  3.  3  Ã­îÅèóâ         4.  ăâ¬âöÃ­îÅèóâĂÕ×úÂÖ­îÈ 
èõÙöØČó 
 
 
 
 
 
 
 
 
 
 
 

2.  Åèóâ×öćÅæøćÚĂÚëóãëòćÚ 
    f   =  L 2n v 

 ÿâøćî   n =  ÉČóÚèÚ  loop ÅæøćÚÚõćÈ      v =  îòÖäóÿäĆèÅæøćÚ  ( m/s )      L =  Åèóâãóèëóã (m) 
 

4(En 43/1)  ÉóÂäúÜÿÜ»ÚÅæøćÚÚõćÈĂÚÿë­ÚÿËøîÂØöćâöÜæóãØòĈÈëîÈã÷ÕĀÚ¬Úăè­  ×­óÿë­ÚÿËøîÂãóè  90   
 ÿÌÚÖõÿâÖä  ĀæñÅèóâÿäĆèÅæøćÚĂÚÿë­ÚÿËøîÂÃÔñÚòĈÚ ÿØ¬óÂòÛ  2.4x102  ÿâÖäÖ¬îèõÚóØö  ÉÈìó 
 Åèóâ×öćÅæøćÚ 
  1.  200  Hz      2.  267  Hz  

3.  400  Hz      4.  800  Hz 
èõÙöØČó 
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5(A·net 49)   
   
 
 
  ÿâøćîĂË­ÿÅäøćîÈÿÅóñëòÎÎóÔÿèæóÌ÷ćÈÿÅóñ 50 äîÛÖ¬îèõÚóØö âóÂäñÖù­Úÿë­ÚÿËøîÂØČóĂì­ÿÂõÕÅæøćÚÚõćÈ 
 âöÜÐõÛòß  4  æúÂ  ĂÚÅèóâãóè  1.80  ÿâÖä  ÅèóâÿäĆèÃîÈÅæøćÚĂÚÿë­ÚÿËøîÂÿÜ»ÚÂöćÿâÖäÖ¬îèõÚóØö 
èõÙöØČó 
 
 
 
6(Pat2 âö.Å.52)  ÂóäĀØäÂëîÕÃîÈÅæøćÚÛÚÝõèÚĈČóÉóÂĀìæ¬ÈÂČóÿÚõÕîóßòÚÙ°  2  Āìæ¬ÈØČóĂì­ÿÂõÕ 
 ÅæøćÚÚõćÈ ßõÉóäÔóÂäÔöÖ¬îăÜÚöĈ 
  Â.  ëòÚÅæøćÚÌ­îÚØòÛëòÚÅæøćÚ 
  Ã.  ëòÚÅæøćÚÌ­îÚØòÛØ­îÈÅæøćÚ 
  Å.  Ø­îÈÅæøćÚÌ­îÚØòÛØ­îÈÅæøćÚ 
ÂóäÌ­îÚØòÛÂòÚÂäÔöĂÕØČóĂì­ÿÂõÕÉùÕÛòß 
 1.  Â  Āæñ  Å     2.  Ã     3.  Ã  Āæñ  Å    4.  Å  
èõÙöØČó 
 
 
 
7(Pat2 Â.Å.52)  ÂóäßúÕÝ¬óÚÂäèãÂäñÕóêăÜãòÈÝú­à¹ÈØöćîãú¬ăÂæîîÂăÜ  ÉñØČóĂì­Ýú­à¹ÈăÕ­ãõÚÿëöãÈ
 ØöćËòÕÃ÷ĈÚæòÂêÔñÕòÈÂæ¬óèîÙõÛóãăÕ­Õ­èãëâÛòÖõÃîÈÅæøćÚÿëöãÈ 
  1.  ÂóäìòÂÿì   2.  ÂóäëñØ­îÚ   3.  ÂóäĀØäÂëîÕ   4.  ÂóäÿæöĈãèÿÛÚ 
èõÙöØČó 
 
 
 

1.8 m 
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3.  ÅèóâÿÃ­âÿëöãÈ ĀæñäñÕòÛÅèóâÿÃ­âÿëöãÈ 
 

     I  =  A
P    ìäøî     I  =  2R4

P
p

 

 ÿâøćî  I  =  ÅèóâÿÃ­âÿëöãÈ (èòÖÖ°/ÖóäóÈÿâÖä)     P =  ÂČóæòÈÿëöãÈ (èòÖÖ°) 
   A  =  ßøĈÚØöć (ÖóäóÈÿâÖä)          R =  äòéâöèÈÂæâ (ÿâÖä) 
 

    b  =  10 log 12-10
I  

 

  ÿâøćî   b  Åøî  äñÕòÛÅèóâÿÃ­âÿëöãÈ  (ÿÕÌõÿÛæ , dB) 
 ëúÖäÿßõćâÿÖõâÿÂöćãèÂòÛäñÕòÛÅèóâÿÃ­âÿëöãÈ 

b2 · b1  =  10 log  
1I
2I      b2 · b1  =  10 log  22R 1P

21R 2P  

8.    ÉÈìóäñÕòÛÅèóâÿÃ­âÿëöãÈ ÿëöãÈÿâøćîÝú­à¹Èîãú¬ì¬óÈÉóÂèõØãù   1   ÿâÖä     ÿâøćîÂČóæòÈÿëöãÈÃîÈèõØãù
 ÿØ¬óÂòÛ   4 p x 10·3  èòÖÖ°  
èõÙöØČó 
 
 
9(âË 43) ÿëöãÈØöćâöäñÕòÛÅèóâÿÃ­âÿëöãÈ  80  ÿÕÌõÿÛæ  ÉñâöÅèóâÿÃ­âÿëöãÈĂÚìÚ¬èã W/m2 ÿØ¬óĂÕ 
  1.  10·2        2.  10·4     3.  10·6     4.  10·8   
èõÙöØČó 
 
10(A-net 50)  äñÕòÛÿëöãÈÉóÂÂóäØČóÈóÚÃîÈÿÅäøćîÈÉòÂä  5  ÿÅäøćîÈâöÅ¬óÿÜ»Ú  100  ÿÕÌõÿÛæ    ×­óÿÕõÚ 
 ÿÅäøćîÈÉòÂäÿßöãÈ  1  ÿÅäøćîÈ  äñÕòÛÿëöãÈĂìâ¬ÉñÿÜ»ÚÿØ¬óĂÕ 
  1.  93  dB     2.  83  dB      3.  60  dB    4.  20  dB 
èõÙöØČó 
 
 
 
 

 



3 èòÚßä­îâëîÛËòèä° PAT2 à¢ëõÂë°                           pec9.com                               ë¬èÚØöć 5  ÅæøćÚ  ÿëöãÈ  ĀëÈ 

 38 

4. ÂóäëñØ­îÚĀëÈÝ¬óÚÂäñÉÂ 
   ÂóäëñØ­îÚÂäñÉÂÝõèäóÛ 
äòÈëöØöćëñØ­îÚîîÂâóÉóÂÂäñÉÂ 

 äóÛÚòĈÚ   Éñăâ¬ÖòÕÂòÚÉ÷Èăâ¬ÿÂõÕáóß 
 ÉäõÈÃ÷ĈÚ   ĀÖ¬×­óÖ¬îĀÚèäòÈëö×îãîîÂ 
 ăÜÃ­óÈìæòÈÂäñÉÂ      ÉñßÛè¬óÿë­Ú 
 ëââÖõØöćÖ¬îîîÂăÜÚöĈ   ÉñăÜÖòÕÂòÚ 
 ăÕ­ØöćÉùÕÉùÕìÚ÷ćÈ        ÂóäÖòÕÂòÚÃîÈ 
 ÿë­ÚëââÖõÚöĈ   ÉñØČóĂì­ÿÂõÕáóßìæòÈ 
 ÂäñÉÂ  ÿäöãÂáóßÚöĈè¬ó   áóßÿëâøîÚ 

 ëČóìäòÛÂäñÉÂäóÛ    S  =  S¡     Āæñ    y  =  y¡  ÿëâî      ÕòÈÚòĈÚ   m  =  S
S¡  =  1 

ÂóäÿÂõÕáóßāÕãÂäñÉÂāÅ­Èÿè­ó 

 
 

   ëäùÜ ÂäñÉÂÿè­óë¬èÚâóÂÉñëä­óÈáóßÉäõÈìòèÂæòÛ  ãÂÿè­ÚÿâøćîèòÖ×ùîãú¬ÖäÈÉùÕāàÂòë   
     Éñăâ¬ÿÂõÕáóß  ×­óèòÖ×ùîãú¬ĂÂæ­Âè¬óÉùÕāàÂòë  Éñëä­óÈáóßÿëâøîÚìòèÖòĈÈÃÚóÕ 
     áóßĂìÎ¬Âè¬óèòÖ×ù 

 


