
Ë¹�ÇÂ¡ÒÃàÃÕÂ¹ÃÙ�

 

 

 

 

¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�ÇÔ·ÂÒÈÒÊµÃ�

âÃ§àÃÕÂ¹·Ñ¾¾ÃÐÂÒ¾Ô·ÂÒ

ÊíÒ¹Ñ¡§Ò¹à¢µ¾×é¹·Õè¡ÒÃÈÖ¡ÉÒ

ªØ´½�¡·Ñ¡ÉÐ¡ÒÃàÃÕÂ¹ÃÙ� 

Ë¹�ÇÂ¡ÒÃàÃÕÂ¹ÃÙ�ä¿¿�ÒÊ¶Ôµ  àÅ�Á  

àÃ×èÍ§  »ÃÐ¨Øä¿¿�Ò 

ªÑé¹ÁŅ̃ ÂÁÈÖ¡ÉÒ»�·Õè  6 

 

 

 

 

 

 

 

 

 

 

¹Ò§ÊÒÇàÁ¸Ò¾Ã  áÁ�¹»�¹ 

¤ÃÙ  ÇÔ·Â°Ò¹Ð¤ÃÙªíÒ¹Ò­¡ÒÃ   

¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�ÇÔ·ÂÒÈÒÊµÃ� 

·Ñ¾¾ÃÐÂÒ¾Ô·ÂÒ  ÍíÒàÀÍâ¤¡ÊÙ§  ¨Ñ§ËÇÑ´ÊÃÐá¡�Ç

ÊíÒ¹Ñ¡§Ò¹à¢µ¾×é¹·Õè¡ÒÃÈÖ¡ÉÒÁŅ̃ ÂÁÈÖ¡ÉÒ  à¢µ  

  1   

¨Ñ§ËÇÑ´ÊÃÐá¡�Ç   

ÁŅ̃ ÂÁÈÖ¡ÉÒ  à¢µ  7 



 

 

                ªØ´½�¡·Ñ¡ÉÐ¡ÒÃàÃÕÂ¹ÃÙ�

¢Í§¹Ñ¡àÃÕÂ¹ªÑé¹ÁÑ¸ÂÁÈÖ¡ÉÒ»�·Õè  

ä¿¿�ÒÊ¶Ôµ  à¹×éÍËÒã¹àÅ�Á¹ÕéºÍ¡¶Ö§

´�ÇÂÇÔ Õ̧¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ

áÅÐ·íÒ¤ÇÒÁà¢�Òã¨ áÅÐÊÒÁÒÃ¶·íÒ«éíÒä´�

ä¿¿�ÒÊ¶Ôµä´�ÍÂ�Ò§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾

 

   

    

¤íÒ¹íÒ  
  

¡ÒÃàÃÕÂ¹ÃÙ�àÅ�Á¹Õé  ¨Ñ´·íÒ¢Öé¹à¾×èÍãª�ã¹¡ÒÃ¨Ñ´¡ÒÃàÃÕÂ¹ÃÙ�  àÃ×èÍ§

ªÑé¹ÁÑ¸ÂÁÈÖ¡ÉÒ»�·Õè  6  «Öè§»ÃÐ¨Øä¿¿�Òà»�¹¤ÇÒÁÃÙ�¾×é¹°Ò¹·Õè¨íÒà»�¹ã¹¡ÒÃÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº

à¹×éÍËÒã¹àÅ�Á¹ÕéºÍ¡¶Ö§¤ÇÒÁà»�¹ÁÒ¢Í§¡ÒÃà¡Ô´»ÃÐ¨Øä¿¿�Ò ¡ÒÃà¡Ô´»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø

´�ÇÂÇÔ Õ̧¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ  áÅÐÁÕáºº½�¡·Ñ¡ÉÐà¾×èÍãË�¹Ñ¡àÃÕÂ¹ä´�½�¡½¹

áÅÐÊÒÁÒÃ¶·íÒ«éíÒä´� ËÃ×Í·º·Ç¹ä´�ËÅÒÂæ ¤ÃÑé§¨¹à¡Ô´·Ñ¡ÉÐ

ä´�ÍÂ�Ò§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ 

¹Ò§ÊÒÇàÁ¸Ò¾Ã  áÁ�¹»�¹

¼Ù�¨Ñ´·íÒ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2

¹Õé  ¨Ñ´·íÒ¢Öé¹à¾×èÍãª�ã¹¡ÒÃ¨Ñ´¡ÒÃàÃÕÂ¹ÃÙ�  àÃ×èÍ§»ÃÐ¨Øä¿¿�Ò  
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¹Ò§ÊÒÇàÁ¸Ò¾Ã  áÁ�¹»�¹ 

¼Ù�¨Ñ´·íÒ 



 

 

¤íÒªÕéá¨§ã¹¡ÒÃãª�ªǾ ½�¡·Ñ¡ÉÐ

  ªØ´½�¡·Ñ¡ÉÐ¡ÒÃàÃÕÂ¹ÃÙ�

¼Å¡ÒÃàÃÕÂ¹ÃÙ�  ¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�  

â´Âãª�àÇÅÒàÃÕÂ¹ÃÇÁ  4  ªÑèÇâÁ§

       ¢Ñé¹µÍ¹¡ÒÃãª�ªǾ ½�¡·Ñ¡ÉÐ¡ÒÃ

  1.  Í�Ò¹¤íÒªÕéá¨§¡ÒÃãª�ªØ´½�¡·Ñ¡ÉÐ

  2.  ·íÒáºº·´ÊÍºÇÑ´¼ÅÊÑÁÄ·¸Ôì·Ò§¡ÒÃàÃÕÂ¹

  3.  ·íÒáºº·´ÊÍº¡�Í¹àÃÕÂ¹

  4.  Í�Ò¹áÅÐ·íÒ¤ÇÒÁà¢�Òã¨à¹×éÍËÒ

  5.  ·íÒáºº½�¡·Ñ¡ÉÐ´�ÇÂµ¹àÍ§

  6.  ·íÒáºº·´ÊÍºËÅÑ§àÃÕÂ¹

  7.  µÃÇ¨¤íÒµÍº¢Í§áºº½�¡·Ñ¡ÉÐáÅÐáºº·´ÊÍº´�ÇÂµ¹àÍ§  â´ÂÁÕ¤ÃÙ

à»�¹¼Ù�à©ÅÂáÅÐºÑ¹·Ö¡¤Ðá¹¹·Õèä´�¨Ò¡¡ÒÃ·íÒáºº½�¡·Ñ¡ÉÐáÅÐáºº·´ÊÍº¡�Í¹

Å§ã¹µÒÃÒ§ºÑ¹·Ö¡à»�¹ÃÒÂºØ¤¤Å

  8.  ËÒ¡ÁÕ»�­ËÒËÃ×Í¢�ÍÊ§ÊÑÂã

  9  ËÅÑ§ãª�ªØ´½�¡·Ñ¡ÉÐ

 

 

 

 

¤íÒªÕéá¨§ã¹¡ÒÃãª�ªǾ ½�¡·Ñ¡ÉÐ 
 

¡ÒÃàÃÕÂ¹ÃÙ�àÅ�Á¹Õé»ÃÐ¡Íº´�ÇÂ  ¤íÒ¹íÒ  ¤íÒªÕéá¨§  áºº·´ÊÍº¡�Í¹àÃÕÂ¹

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   à¹×éÍËÒ  áºº½�¡·Ñ¡ÉÐ  áÅÐáºº·´ÊÍº

ªÑèÇâÁ§ 

ãª�ªǾ ½�¡·Ñ¡ÉÐ¡ÒÃàÃÕÂ¹ÃÙ� 

Í�Ò¹¤íÒªÕéá¨§¡ÒÃãª�ªØ´½�¡·Ñ¡ÉÐä¿¿�ÒÊ¶ÔµãË�à¢�Òã¨ 
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·íÒáºº½�¡·Ñ¡ÉÐ´�ÇÂµ¹àÍ§ 

·íÒáºº·´ÊÍºËÅÑ§àÃÕÂ¹ 

µÃÇ¨¤íÒµÍº¢Í§áºº½�¡·Ñ¡ÉÐáÅÐáºº·´ÊÍº´�ÇÂµ¹àÍ§  â´ÂÁÕ¤ÃÙ

áÅÐºÑ¹·Ö¡¤Ðá¹¹·Õèä´�¨Ò¡¡ÒÃ·íÒáºº½�¡·Ñ¡ÉÐáÅÐáºº·´ÊÍº¡�Í¹

Ò§ºÑ¹·Ö¡à»�¹ÃÒÂºØ¤¤Å 
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áºº·´ÊÍº¡�Í¹àÃÕÂ¹  

ºº½�¡·Ñ¡ÉÐ  áÅÐáºº·´ÊÍºËÅÑ§àÃÕÂ¹ 

µÃÇ¨¤íÒµÍº¢Í§áºº½�¡·Ñ¡ÉÐáÅÐáºº·´ÊÍº´�ÇÂµ¹àÍ§  â´ÂÁÕ¤ÃÙ 
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¨íÒ¹Ç¹  10  ¢�Í   
.............................................................................................................................

 

¼Å¡ÒÃàÃÕÂ¹ÃÙ� 

1. Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò 

µÃÇ¨ÊÍºáÅÐÇÔà¤ÃÒÐË�
 

¤íÒªÕéá¨§  ãË�¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µ�Í§·ÕèÊØ´áÅ�Ç·íÒà¤Ã×èÍ§ËÁÒÂ¡Ò¡ºÒ·
 

1.  àËµØ¡ÒÃ³�ã´µ�Íä»¹ÕéÊÒÁÒÃ¶

      ¡.  àÊ�¹ÅÇ´¶Ù¡Ñº¼�Ò¢¹ÊÑµÇ�

 ¢.  ¡ÃÐâ»Ã§¶Ù¡Ñº¼ÔÇË¹Ñ§

 ¤.  ÅÙ¡â»�§¶Ù¡ÑºÅÙ¡â»�§

 §.  ¹ÔéÇ¶ÙÇ¹·Õè»Ò¡á¡�Ç¹éíÒ
 

2. àÁ×èÍ¹íÒ¼�ÒäËÁ¶Ù¡ÑºàÊ�¹¼Á¤¹ ¾ºÇ�Ò¼�ÒäËÁáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅºä´�à¹×èÍ§¨Ò¡àËµØ¼Åã´

 ¡. ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹à¤Å×èÍ¹·Õèä»ËÒ

 ¢. ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹·Õèä»ËÒ

 ¤. à¡Ô´¡ÒÃÊÑºà»ÅÕèÂ¹ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁ¡ÑºàÊ�¹¼Á¤¹

 §. â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹
 

3.  ¶�Òµ�Í§¡ÒÃãË�ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÁÕ»ÃÐ¨ØºÇ¡ ¤ÇÃ·íÒÍÂ�Ò§äÃ

 1)  ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 2)  ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØÅºà¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 3)  ´Ö§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø·Õè¹íÒÁÒàË¹ÕèÂÇ¹íÒÍÍ¡

 4)  µ�ÍÊÒÂ´Ô¹¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 5)  ´Ö§ÊÒÂ´Ô¹ÍÍ¡ 

  ¡.  1)  3)  4)  5) 

  ¢.  1)  4)  5)  3) 

  ¤.  2)  3)  4)  5) 

  §.  2)  4)  5)  3) 

 

áºº·´ÊÍº¡�Í¹àÃÕÂ¹ 

                 ÇÔªÒ¿�ÊÔ¡Ê�

6          ¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�ÇÔ·ÂÒÈÒÊµÃ�         âÃ§àÃÕÂ¹

      àÇÅÒ  
.........................................................................................................................................................................................................................................................................................................................................

»ÃÐ¨Øä¿¿�Ò  ¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

ÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò  

ãË�¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µ�Í§·ÕèÊØ´áÅ�Ç·íÒà¤Ã×èÍ§ËÁÒÂ¡Ò¡ºÒ· (X)

ÊÒÁÒÃ¶à¡Ô´»ÃÒ¡¯¡ÒÃ³�ä¿¿�ÒÊ¶Ôµä´� 

¶Ù¡Ñº¼�Ò¢¹ÊÑµÇ� 

¼ÔÇË¹Ñ§¢Í§¹Ñ¡àÃÕÂ¹ 

ÅÙ¡â»�§¶Ù¡ÑºÅÙ¡â»�§ 

¹ÔéÇ¶ÙÇ¹·Õè»Ò¡á¡�Ç¹éíÒ 

àÁ×èÍ¹íÒ¼�ÒäËÁ¶Ù¡ÑºàÊ�¹¼Á¤¹ ¾ºÇ�Ò¼�ÒäËÁáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅºä´�à¹×èÍ§¨Ò¡àËµØ¼Åã´

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹à¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§¼�ÒäËÁ

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹

à¡Ô´¡ÒÃÊÑºà»ÅÕèÂ¹ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁ¡ÑºàÊ�¹¼Á¤¹ 

â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹

¶�Òµ�Í§¡ÒÃãË�ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÁÕ»ÃÐ¨ØºÇ¡ ¤ÇÃ·íÒÍÂ�Ò§äÃ 

¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

¨ØÅºà¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

´Ö§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø·Õè¹íÒÁÒàË¹ÕèÂÇ¹íÒÍÍ¡ 

µ�ÍÊÒÂ´Ô¹¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 
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¿�ÊÔ¡Ê�  

âÃ§àÃÕÂ¹·Ñ¾¾ÃÐÂÒ¾Ô·ÂÒ 

àÇÅÒ  15  ¹Ò·Õ 
......................................................................... 

µÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò  

(X) Å§ã¹¡ÃÐ´ÒÉ¤íÒµÍº 

àÁ×èÍ¹íÒ¼�ÒäËÁ¶Ù¡ÑºàÊ�¹¼Á¤¹ ¾ºÇ�Ò¼�ÒäËÁáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅºä´�à¹×èÍ§¨Ò¡àËµØ¼Åã´ 

¼�ÒäËÁ 

àÊ�¹¼Á¤¹ 

â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹ 



 

 

4.  ÍÔàÅç¡â·ÃÊâ¤»ÁÕÅÑ¡É³ÐµÒÁ¢�Í

 ¡.   

 

  

 

¢.   

 

 

 

 

 ¤.   

 

 

 

 §.   

 
 

5.  ¢�Íã´µ�Íä»¹Õé»ÃÐ¨Øä¿¿�ÒÁÕ

 ¡. ¡ÒÃµ�ÍÊÒÂ´Ô¹ 

 ¢. ¡ÒÃ¹íÒËÇÕ¶Ù¡ÑºàÊ�¹¼Á

 ¤. ¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡ÇÒ

 §.  ¶Ù¡·Ø¡¢�Í 
 

6. ÇÔ¸Õ¡ÒÃã´µ�Íä»¹ÕéÊÒÁÒÃ¶·íÒã

 ¡. ¡ÒÃ¹íÒÇÑµ¶ØÁÒ¶Ù¡Ñ¹

 ¢. ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø 

 ¤. ¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Ø

 §. ¶Ù¡·Ø¡¢�Í 
 

7. ¹íÒ·�ÍPVC ¶Ù¡Ñº¼�ÒÊÑ¡ËÅÒ´

 ¡. -1 ¤ÙÅÍÁº� 

 ¢.  +1 ¤ÙÅÍÁº� 

 ¤. -3 ¤ÙÅÍÁº� 

 §. +3 ¤ÙÅÍÁº� 

ÁÕÅÑ¡É³ÐµÒÁ¢�Íã´µ�Íä»¹ÕéäÁ�ÊÒÁÒÃ¶¹íÒä»ãª�µÃÇ¨ÊÍºª¹Ô´»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øä´�

ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§¤Å�ÒÂ¡Ñº»ÃÒ¡¯¡ÒÃ³�¿�Ò¼�Ò 

¡ÒÃ¹íÒËÇÕ¶Ù¡ÑºàÊ�¹¼Á 

¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡ÇÒ§ã¡Å�¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»áÅ�Çá¼�¹âÅË

ÊÒÁÒÃ¶·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òä´�

¡ÒÃ¹íÒÇÑµ¶ØÁÒ¶Ù¡Ñ¹ 

 

¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Ø 

¶Ù¡Ñº¼�ÒÊÑ¡ËÅÒ´ ËÅÑ§¨Ò¡¶Ù¾ºÇ�Ò¼�ÒÊÑ¡ËÅÒ´ÁÕ»ÃÐ¨Ø +3 ¤ÙÅÍÁº� 

5

¹íÒä»ãª�µÃÇ¨ÊÍºª¹Ô´»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øä´� 

Å�¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»áÅ�Çá¼�¹âÅËÐ¡Ò§ÍÍ¡ 

ä¿¿�Òä´� 

¤ÙÅÍÁº� PVC ¨ÐÁÕ»ÃÐ¨Øà·�Òã´ 



 

 

8. µÑÇ¹íÒ·Ã§¡ÅÁ A áÅÐ B 

   àÁ×èÍ¹íÒ·Ã§¡ÅÁ A áÅÐ B

   áÅÐ B ÁÕ¤�Òà·�Òã´ 

¡. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

¢. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

¤. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

§. ·Ã§¡ÅÁ A áÅÐ
 

9. ¹íÒÇÑµ¶Ø A ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒáµÐ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»

   àÁ×èÍ¹íÒ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹ÍÔàÅç¡â·ÃÊâ¤»

 ¡. ÇÑµ¶Ø A ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡

 ¢. ÇÑµ¶Ø A ÁÕ»ÃÐ¨Øä¿¿�ÒÅº

 ¤. á¼�¹ÍÔàÅ�¡â·ÃÊâ¤»¨Ð

 §. ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡
 

10. ÇÑµ¶Ø A áÅÐ B à»�¹µÑÇ¹íÒ·Ã§¡ÅÁÁÕ¢¹Ò´à·�Ò¡Ñ¹ àÁ×èÍ¹íÒ 

    ÍÔàÅç¡µÃÍ¹ãË�ÇÑµ¶Ø B ¨íÒ¹Ç¹ 

¡. - 5.8 x 10-19 ¤ÙÅÍÁº�

¢. + 5.8 x 10-19 ¤ÙÅÍÁº�

¤. – 7.8 x 10-19 ¤ÙÅÍÁº�

§. + 7.8 x 10-19 ¤ÙÅÍÁº�

 

 

 

 

 

 

 

 

 

 

 

 

 

 ÁÕ¢¹Ò´à·�Ò¡Ñ¹ ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø -8 ¤ÙÅÍÁº� ·Ã§¡ÅÁ 

B ÁÒáµÐ¡Ñ¹ ¨Ò¡¹Ñé¹µ�ÍÊÒÂ´Ô¹·Õè B áÅ�Ç¹íÒÊÒÂ´Ô¹ÍÍ¡ »ÃÐ¨Øä¿¿�Ò¢Í§ 

ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� 

ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� 

ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� 

áÅÐ B à»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

áµÐ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÅ�Ç¹íÒÇÑµ¶Ø

àÁ×èÍ¹íÒ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹ÍÔàÅç¡â·ÃÊâ¤» ¾ºÇ�Òá¼�¹ÍÔàÅç¡â·ÃÊâ¤»ËØºà¢�Ò

ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ 

ÁÕ»ÃÐ¨Øä¿¿�ÒÅº 

ÍÔàÅ�¡â·ÃÊâ¤»¨ÐËØºà¢�ÒàÁ×èÍ¹íÒÇÑµ¶Ø A ·ÕèÁÒáµÐÍÍ¡ 

·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ 

à»�¹µÑÇ¹íÒ·Ã§¡ÅÁÁÕ¢¹Ò´à·�Ò¡Ñ¹ àÁ×èÍ¹íÒ A áÅÐ B ¶Ù¡Ñ¹¾ºÇ�ÒÇÑµ¶Ø 

¨íÒ¹Ç¹ 3 µÑÇ  »ÃÐ¨Øä¿¿�Ò¢Í§ A ÁÕ¤�Òà·�Òã´ 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 
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¤ÙÅÍÁº� ·Ã§¡ÅÁ B äÁ�ÁÕ»ÃÐ¨Øä¿¿�Ò  

áÅ�Ç¹íÒÊÒÂ´Ô¹ÍÍ¡ »ÃÐ¨Øä¿¿�Ò¢Í§ A  

 

 

 

áÅ�Ç¹íÒÇÑµ¶Ø A ÍÍ¡  

¾ºÇ�Òá¼�¹ÍÔàÅç¡â·ÃÊâ¤»ËØºà¢�Ò ¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§ 

¶Ù¡Ñ¹¾ºÇ�ÒÇÑµ¶Ø A ÊÙ­àÊÕÂ 



 

 

 

 

1. Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò 

µÃÇ¨ÊÍºáÅÐÇÔà¤ÃÒÐË�

 

 

 

1. Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò áÅÐ¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Ò

2. ¤íÒ¹Ç³ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Òä´�

3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃ

    ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

4.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò

    â´Âãª�ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË�

    ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò

¼Å¡ÒÃàÃÕÂ¹ÃÙ� 

»ÃÐ¨Øä¿¿�Ò  ¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

ÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò  

¨Ǿ »ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ� 
 

Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò áÅÐ¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Òä´�

¹Ç³ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Òä´� 

ÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ

¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Òä´� 

Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò

â´Âãª�ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË�

ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´� 
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µÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò  

ä´� 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ 

Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò 

â´Âãª�ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË� 



 

 

 

 

 

  

 »ÃÐ¨Øä¿¿�Ò(charge) 

1. »ÃÐ¨ØºÇ¡ (positive charge)

2. »ÃÐ¨ØÅº (negative charge) 

ÁÕË¹�ÇÂ ¤ÙÅÍÁº� (coulomb

   àª�¹ ÍÔàÅç¡µÃÍ¹ÁÕ»ÃÐ¨Øä¿¿�ÒÅº ÁÕ»ÃÔÁÒ³ä¿¿�Òà·�Ò¡Ñº 

 

   à¤Ã×èÍ§ËÁÒÂ + ËÃ×Í – äÁ�ä´�ºÍ¡¶Ö§»ÃÔÁÒ³ÁÒ¡ËÃ×Í¹�ÍÂ áµ�ºÍ¡á¤�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òà·�Ò¹Ñé¹

 

 

 

 

 

 

 

 

1. ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Ò¤×ÍÍÍ¡áÃ§´Ö§´Ù́ ËÃ×Í¼ÅÑ¡â´Â

- ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹

- ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹

- ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨Ð´Ö§´Ù´ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

2. »ÃÐ¨Øä¿¿�Ò·ÕèÁÕ¤�Ò¹�ÍÂ·ÕèÊØ´ ¤×Í 

 

 

 

»ÃÐ¨Øä¿¿�Ò¤×ÍÍÐäÃ

¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Ò

 

»ÃÐ¨Øä¿¿�Ò 
 

charge) à»�¹ÊÁºÑµÔÍÂ�Ò§Ë¹Öè§¢Í§Í¹ØÀÒ¤  »ÃÐ¨Øä¿¿�ÒÁÕ 

positive charge) à¢ÕÂ¹á·¹´�ÇÂ + áÅÐ 

negative charge) à¢ÕÂ¹á·¹´�ÇÂ –  

coulomb, ÊÑ­ÅÑ¡É³�á·¹Ë¹�ÇÂ C)  

àª�¹ ÍÔàÅç¡µÃÍ¹ÁÕ»ÃÐ¨Øä¿¿�ÒÅº ÁÕ»ÃÔÁÒ³ä¿¿�Òà·�Ò¡Ñº 1.602 x 10-19 ¤ÙÅÍÁº�

äÁ�ä´�ºÍ¡¶Ö§»ÃÔÁÒ³ÁÒ¡ËÃ×Í¹�ÍÂ áµ�ºÍ¡á¤�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òà·�Ò¹Ñé¹

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Ò¤×ÍÍÍ¡áÃ§´Ö§´Ù́ ËÃ×Í¼ÅÑ¡â´Â 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹ ä´�á¡� (+ ¡Ñº + ËÃ×Í –

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹ ä´�á¡� (+ ¡Ñº – ) 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨Ð´Ö§´Ù´ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

»ÃÐ¨Øä¿¿�Ò·ÕèÁÕ¤�Ò¹�ÍÂ·ÕèÊØ´ ¤×Í 1.6 x 10-19 ¤ÙÅÍÁº� 

»ÃÐ¨Øä¿¿�Ò¤×ÍÍÐäÃ 

¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Ò 
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»ÃÐ¨Øä¿¿�ÒÁÕ 2 ª¹Ô´ ¤×Í 

¤ÙÅÍÁº� 

äÁ�ä´�ºÍ¡¶Ö§»ÃÔÁÒ³ÁÒ¡ËÃ×Í¹�ÍÂ áµ�ºÍ¡á¤�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òà·�Ò¹Ñé¹ 

– ¡Ñº -) 



 

 

    
    

 

 
 

          

 

 

        »ÃÐ¨Øä¿¿�Ò¶Ù¡¤�¹¾ºµÑé§áµ� 

â´Â¹Ñ¡»ÃÒª­�ªÒÇ¡ÃÕ¡ª×èÍ ·ÒÅÕÊ 

àÁ×èÍà¢ÒËÂÔºá·�§ÍíÒ¾Ñ¹ÁÒ¶Ù¡ÑºàÊ×éÍ¤ÅØÁ·Õè·íÒ¨Ò¡¢¹ÊÑµÇ� 

á·�§ÍíÒ¾Ñ¹ÊÒÁÒÃ¶´Ö§´Ù´¢Í§àºÒæ àª�¹ ¿Ò§ ¢¹¹¡

¶ÙÍÕ¡ËÅÒÂ¤ÃÑé§¨¹á¹�ã¨Ç�Ò¹Ñè¹¤×ÍàÃ×èÍ§¨ÃÔ

ª¹Ô´¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹ áÅÐ¾ºÇ�ÒÇÑµ¶ØËÅÒÂª¹Ô´àÁ×èÍ¶Ù¡Ñ¹áÅ�Ç¨ÐÁÕ¼Åàª�¹à´ÕÂÇ¡Ñº¡ÒÃ·´ÅÍ§¢Í§

·ÒÅÕÊ áÅÐàÃÕÂ¡¤Ø³ÊÁºÑµÔã¹¡ÒÃ´Ö§´Ù´ÇÑµ¶ØªÔé¹àÅç¡æ ¹ÕéÇ�Ò 

ÀÒÉÒ¡ÃÕ¡ÊíÒËÃÑºàÃÕÂ¡á·¹ÍíÒ¾Ñ¹Ç�Ò 

      àº¹¨ÒÁÔ¹ á¿Ã§¤ÅÔ¹ (

ä´�·´ÅÍ§¹íÒÇ�ÒÇ·Õèà»�¹µÑÇ¹íÒä¿¿�Ò¢Öé¹ã¹¢³Ð·ÕèÁÕ½¹µ¡

¿�Ò¤Ð¹Í§ ¨¹ÊÒÁÒÃ¶ÊÃØ»¶Ö§ÊÒàËµØ¢Í§¡

¿�ÒÃ�Í§ áÅÐ¿�Ò¼�Ò Ç�Òà¡Ô´¢Öé¹¨Ò¡»ÃÐ¨Øä¿¿�Òº¹·�Í§¿�Ò 

áÅÐ¹íÒä»ÊÙ�¡ÒÃ»ÃÐ´ÔÉ°�ÊÒÂÅ�Í¿�Ò 

á¿Ã§¤ÅÔ¹·íÒãË�ÊÒÁÒÃ¶¨íÒá¹¡ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´�

2 ª¹Ô´ ¤×Í »ÃÐ¨Øä¿¿�ÒºÇ¡ áÅÐ»ÃÐ¨Øä¿¿�ÒÅº 

 

 

 

 
 
 

 

 

       ÍíÒ¾Ñ¹ (Amber) ¤×ÍÂÒ§Ê¹·Õèá¢ç§µÑÇ¨¹à¡×Íº¡ÅÒÂà»�¹ËÔ¹ 

ÅÑ¡É³Ð¤Å�ÒÂ¾ÅÒÊµÔ¡ ÁÕÊíÒ¹éíÒµÒÅá¡Áá´§ ÁÕ¤ÇÒÁá¢ç§ 

  

¡ÒÃ¤�¹¾º»ÃÐ¨Øä¿¿�Ò

ºµÑé§áµ� 60 »� ¡�Í¹¾Ø·¸ÈÑ¡ÃÒª  

â´Â¹Ñ¡»ÃÒª­�ªÒÇ¡ÃÕ¡ª×èÍ ·ÒÅÕÊ (Thales) â´Âà¢ÒÊÑ§à¡µÇ�Ò 

àÁ×èÍà¢ÒËÂÔºá·�§ÍíÒ¾Ñ¹ÁÒ¶Ù¡ÑºàÊ×éÍ¤ÅØÁ·Õè·íÒ¨Ò¡¢¹ÊÑµÇ� áÅ�Ç¾ºÇ�Ò 

ÊÒÁÒÃ¶´Ö§´Ù´¢Í§àºÒæ àª�¹ ¿Ò§ ¢¹¹¡ä´� à¢Òä´�·´ÅÍ§ 

¶ÙÍÕ¡ËÅÒÂ¤ÃÑé§¨¹á¹�ã¨Ç�Ò¹Ñè¹¤×ÍàÃ×èÍ§¨ÃÔ  ÇÔÅàÅÕèÂÁ ¡ÔÅàºÔÃ�µ ä´�·´ÅÍ§à¾ÔèÁµ�Í¨Ò¡·ÒÅÕÊ â´Âà»ÅÕèÂ¹

ª¹Ô´¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹ áÅÐ¾ºÇ�ÒÇÑµ¶ØËÅÒÂª¹Ô´àÁ×èÍ¶Ù¡Ñ¹áÅ�Ç¨ÐÁÕ¼Åàª�¹à´ÕÂÇ¡Ñº¡ÒÃ·´ÅÍ§¢Í§

áÅÐàÃÕÂ¡¤Ø³ÊÁºÑµÔã¹¡ÒÃ´Ö§´Ù´ÇÑµ¶ØªÔé¹àÅç¡æ ¹ÕéÇ�Ò ÍíÒ¹Ò¨ä¿¿�Ò(electricity

ÀÒÉÒ¡ÃÕ¡ÊíÒËÃÑºàÃÕÂ¡á·¹ÍíÒ¾Ñ¹Ç�Ò elektron  

(Benjamin Franklin)  

ä´�·´ÅÍ§¹íÒÇ�ÒÇ·Õèà»�¹µÑÇ¹íÒä¿¿�Ò¢Öé¹ã¹¢³Ð·ÕèÁÕ½¹µ¡ 

¿�Ò¤Ð¹Í§ ¨¹ÊÒÁÒÃ¶ÊÃØ»¶Ö§ÊÒàËµØ¢Í§¡ÒÃà¡Ô´¿�ÒáÅº  

¿�ÒÃ�Í§ áÅÐ¿�Ò¼�Ò Ç�Òà¡Ô´¢Öé¹¨Ò¡»ÃÐ¨Øä¿¿�Òº¹·�Í§¿�Ò  

áÅÐ¹íÒä»ÊÙ�¡ÒÃ»ÃÐ´ÔÉ°�ÊÒÂÅ�Í¿�Ò ¨Ò¡¡ÒÃ¤�¹¾º¢Í§ 

á¿Ã§¤ÅÔ¹·íÒãË�ÊÒÁÒÃ¶¨íÒá¹¡ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´� 

ª¹Ô´ ¤×Í »ÃÐ¨Øä¿¿�ÒºÇ¡ áÅÐ»ÃÐ¨Øä¿¿�ÒÅº  

          

¤×ÍÂÒ§Ê¹·Õèá¢ç§µÑÇ¨¹à¡×Íº¡ÅÒÂà»�¹ËÔ¹  

ÅÑ¡É³Ð¤Å�ÒÂ¾ÅÒÊµÔ¡ ÁÕÊíÒ¹éíÒµÒÅá¡Áá´§ ÁÕ¤ÇÒÁá¢ç§ 6 (µÒÁÊà¡Å¢Í§âÁÊ�) 

¡ÒÃ¤�¹¾º»ÃÐ¨Øä¿¿�Ò 

àº¹¨ÒÁÔ¹ á¿Ã§¤ÅÔ¹
http://www.nsm.or.th/index.php?option=com

_k2&view=item&id=2281:benjamin

franklin&Itemid=331

·ÒÅÕÊ
https://greekaphrodite.weebly.com/th

ales

https://th.wikipedia.org/wiki/%E0%B8%AD%E0

%B8%B3%E0%B8%9E%E0%B8%B1%E0%B8%99
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ÇÔÅàÅÕèÂÁ ¡ÔÅàºÔÃ�µ ä´�·´ÅÍ§à¾ÔèÁµ�Í¨Ò¡·ÒÅÕÊ â´Âà»ÅÕèÂ¹

ª¹Ô´¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹ áÅÐ¾ºÇ�ÒÇÑµ¶ØËÅÒÂª¹Ô´àÁ×èÍ¶Ù¡Ñ¹áÅ�Ç¨ÐÁÕ¼Åàª�¹à´ÕÂÇ¡Ñº¡ÒÃ·´ÅÍ§¢Í§

electricity) «Öè§ÁÒ¨Ò¡¤íÒ

àº¹¨ÒÁÔ¹ á¿Ã§¤ÅÔ¹ 
http://www.nsm.or.th/index.php?option=com

_k2&view=item&id=2281:benjamin-

franklin&Itemid=331 

·ÒÅÕÊ (Thales) 
https://greekaphrodite.weebly.com/th

ales-of-miletus.html 

https://th.wikipedia.org/wiki/%E0%B8%AD%E0

%B8%B3%E0%B8%9E%E0%B8%B1%E0%B8%99 



 

 

 

 

ÇÑµ¶Ø·Ñé§ËÅÒÂ»ÃÐ¡Íº´�ÇÂ

ÁÕ¹ÔÇà¤ÅÕÂÊ«Öè§»ÃÐ¡Íº´�ÇÂÍ¹ØÀÒ¤·ÕèÁÕ»ÃÐ¨ØºÇ¡

â»ÃµÍ¹ (proton) áÅÐÍ¹ØÀÒ¤·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò àÃÕÂ¡Ç�Ò 

¹ÔÇµÃÍ¹(neutron) áÅÐºÃÔàÇ³¹Í¡¡¹ÔÇà¤ÅÕÂÊÁÕÍ¹ØÀÒ¤

à¤Å×èÍ¹·ÕèÃÍº¹ÔÇà¤ÅÕÂÊ´�ÇÂ¾ÅÑ§§Ò¹

àÇàÅ¹«�ÍÔàÅç¡µÃÍ¹ (valence electron)

ÊÒÁÒÃ¶ËÅØ´ÍÍ¡¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�ÍÐµÍÁ¢Í§ÍÕ¡ÇÑµ¶ØË¹Öè§ä´�àÁ×èÍä´�ÃÑº¾ÅÑ§§Ò¹¨Ò¡

ÀÒÂ¹Í¡ÁÒ¡¾Í ÍÐµÍÁ»¡µÔáÅ�Ç¨Ðà»�¹¡ÅÒ§·Ò§ä¿¿�Òà¹×èÍ§¨Ò¡ÁÕ

ÍÔàÅç¡µÃÍ¹áÅÐ¨ÐäÁ�áÊ´§ÍíÒ¹Ò¨·Ò§ä¿¿�Ò áµ�àÁ×èÍäËÃ�·ÕèÍÐµÍÁ¢Í§ÇÑµ¶ØÁÕ¨íÒ¹Ç¹â»ÃµÍ¹áÅÐ

ÍÔàÅç¡µÃÍ¹äÁ�à·�Ò¡Ñ¹ ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨·Ò§ä¿¿�Ò´Ñ§¹Õé

1. ¶�ÒÇÑµ¶ØÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» ¨Ð

ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡

2. ¶�ÒÇÑµ¶Øä´�ÃÑºÍÔàÅç¡µÃÍ¹à¾ÔèÁ ¨Ð

ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº

 

 

 

 

àÃÒÊÒÁÒÃ¶ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øã´æ ä´�¨Ò¡ÊÁ¡ÒÃ 

àÁ×èÍ Q ¤×Í »ÃÐ¨Øä¿¿�Ò ÁÕË¹�ÇÂ ¤ÙÅÍÁº�

     n ¤×Í ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ ÁÕË¹�ÇÂ Í¹ØÀÒ¤

     e ¤×Í ¢¹Ò´¢Í§»ÃÐ¨ØÍÔàÅç¡µÃÍ¹ 
 

µÑÇÍÂ�Ò§·Õè 1  ÇÑµ¶ØË¹Öè§ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» 

ä¿¿�Òà·�Òã´ 

ÇÔ¸Õ·íÒ  ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» ¨ÐáÊ´§ÍíÒ¹Ò¨

    

    

    

 ´Ñ§¹Ñé¹ ÇÑµ¶Ø¹Õé¨ÐÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ áÅÐÁÕ¢¹Ò´»ÃÐ¨Øä¿¿�Ò 

¡ÒÃáÊ´§ÍíÒ¹Ò¨ä¿¿�Ò

¡ÒÃËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øã´æ

 

»ÃÐ¡Íº´�ÇÂÍÐµÍÁ¨íÒ¹Ç¹ÁÒ¡áµ�ÅÐÍÐµÍÁ 

ÁÕ¹ÔÇà¤ÅÕÂÊ«Öè§»ÃÐ¡Íº´�ÇÂÍ¹ØÀÒ¤·ÕèÁÕ»ÃÐ¨ØºÇ¡ àÃÕÂ¡Ç�Ò  

áÅÐÍ¹ØÀÒ¤·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò àÃÕÂ¡Ç�Ò  

áÅÐºÃÔàÇ³¹Í¡¡¹ÔÇà¤ÅÕÂÊÁÕÍ¹ØÀÒ¤·ÕèÁÕ»ÃÐ¨ØÅº àÃÕÂ¡Ç�Ò ÍÔàÅç¡µÃÍ

à¤Å×èÍ¹·ÕèÃÍº¹ÔÇà¤ÅÕÂÊ´�ÇÂ¾ÅÑ§§Ò¹ã¹¡ÒÃà¤Å×èÍ¹·Õè¤�ÒË¹Öè§ áÅÐàÃÕÂ¡ÍÔàÅç¡µÃÍ¹·ÕèÍÂÙ�Ç§¹Í¡ÊØ´Ç�Ò 

(valence electron) ÍÔàÅç¡µÃÍ¹ÁÕÁÇÅ¹�ÍÂ¡Ç�ÒÁÇÅ¢Í§¹ÔÇà¤ÅÕÂÊÁÒ¡áÅÐ

ÊÒÁÒÃ¶ËÅØ´ÍÍ¡¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�ÍÐµÍÁ¢Í§ÍÕ¡ÇÑµ¶ØË¹Öè§ä´�àÁ×èÍä´�ÃÑº¾ÅÑ§§Ò¹¨Ò¡

ÍÐµÍÁ»¡µÔáÅ�Ç¨Ðà»�¹¡ÅÒ§·Ò§ä¿¿�Òà¹×èÍ§¨Ò¡ÁÕ¨íÒ¹Ç¹â»ÃµÍ¹

¨ÐäÁ�áÊ´§ÍíÒ¹Ò¨·Ò§ä¿¿�Ò áµ�àÁ×èÍäËÃ�·ÕèÍÐµÍÁ¢Í§ÇÑµ¶ØÁÕ¨íÒ¹Ç¹â»ÃµÍ¹áÅÐ

ÍÔàÅç¡µÃÍ¹äÁ�à·�Ò¡Ñ¹ ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨·Ò§ä¿¿�Ò´Ñ§¹Õé 

ÇÑµ¶ØÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» ¨ÐÁÕ¨íÒ¹Ç¹â»ÃµÍ¹(+) ÁÒ¡¡Ç�ÒÍÔàÅç¡µÃÍ¹

ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ 

ÇÑµ¶Øä´�ÃÑºÍÔàÅç¡µÃÍ¹à¾ÔèÁ ¨ÐÁÕ¨íÒ¹Ç¹â»ÃµÍ¹(+) ¹�ÍÂ¡Ç�ÒÍÔàÅç¡µÃÍ¹

ÇÑµ¶Ø¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº 

àÃÒÊÒÁÒÃ¶ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øã´æ ä´�¨Ò¡ÊÁ¡ÒÃ  

¤×Í »ÃÐ¨Øä¿¿�Ò ÁÕË¹�ÇÂ ¤ÙÅÍÁº� 

¤×Í ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ ÁÕË¹�ÇÂ Í¹ØÀÒ¤(µÑÇ) 

¤×Í ¢¹Ò´¢Í§»ÃÐ¨ØÍÔàÅç¡µÃÍ¹ 1 µÑÇ (1.6 x 10-19 ¤ÙÅÍÁº�) 

ÇÑµ¶ØË¹Öè§ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» 1,000 µÑÇ ÇÑµ¶Ø¹Õé¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´ áÅÐÁÕ¢¹Ò´»ÃÐ¨Ø

ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ áÅÐËÒ¢¹Ò´¢Í§»ÃÐ¨Øä´�¨Ò¡ÊÁ¡ÒÃ

 Q  =  ne 

  = 1,000 x 1.6 x 10-19 

  = 1.6 x 10-16 

´Ñ§¹Ñé¹ ÇÑµ¶Ø¹Õé¨ÐÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ áÅÐÁÕ¢¹Ò´»ÃÐ¨Øä¿¿�Ò 1.6 x 10-16 

¡ÒÃáÊ´§ÍíÒ¹Ò¨ä¿¿�Ò 

Q=ne

http://www.engineeringarchives.com/

les_chem_atom.html
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·ÕèÁÕ»ÃÐ¨ØÅº àÃÕÂ¡Ç�Ò ÍÔàÅç¡µÃÍ(electron) 

áÅÐàÃÕÂ¡ÍÔàÅç¡µÃÍ¹·ÕèÍÂÙ�Ç§¹Í¡ÊØ´Ç�Ò 

ÍÔàÅç¡µÃÍ¹ÁÕÁÇÅ¹�ÍÂ¡Ç�ÒÁÇÅ¢Í§¹ÔÇà¤ÅÕÂÊÁÒ¡áÅÐ

ÊÒÁÒÃ¶ËÅØ´ÍÍ¡¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�ÍÐµÍÁ¢Í§ÍÕ¡ÇÑµ¶ØË¹Öè§ä´�àÁ×èÍä´�ÃÑº¾ÅÑ§§Ò¹¨Ò¡

¨íÒ¹Ç¹â»ÃµÍ¹ à·�Ò¡Ñº¨íÒ¹Ç¹

¨ÐäÁ�áÊ´§ÍíÒ¹Ò¨·Ò§ä¿¿�Ò áµ�àÁ×èÍäËÃ�·ÕèÍÐµÍÁ¢Í§ÇÑµ¶ØÁÕ¨íÒ¹Ç¹â»ÃµÍ¹áÅÐ

ÁÒ¡¡Ç�ÒÍÔàÅç¡µÃÍ¹(-)  

¹�ÍÂ¡Ç�ÒÍÔàÅç¡µÃÍ¹(-)  

 

µÑÇ ÇÑµ¶Ø¹Õé¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´ áÅÐÁÕ¢¹Ò´»ÃÐ¨Ø

ä¿¿�ÒºÇ¡ áÅÐËÒ¢¹Ò´¢Í§»ÃÐ¨Øä´�¨Ò¡ÊÁ¡ÒÃ 

 ¤ÙÅÍÁº� 

Q=ne 

http://www.engineeringarchives.com/ 

les_chem_atom.html 



 

 

 

 

 

 

1. ÇÑµ¶ØµÑÇ¹íÒä¿¿�Ò 

µÑÇ¹íÒä¿¿�Ò(electric conductor) 

àª�¹âÅËÐµ�Ò§æ àÁ×èÍÇÑµ¶ØµÑÇ¹íÒä´�ÃÑº»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�·ÑèÇ¼ÔÇµÑÇ¹íÒ¹Ñé¹

 

 

 

 

 

 

 

2. ÇÑµ¶Ø©¹Ç¹ä¿¿�Ò 

©¹Ç¹ä¿¿�Ò ( Insulator)

¼�Ò¹ä´�ÂÒ¡ àª�¹¡ÃÐ´ÒÉ àÁ×èÍ©¹Ç¹ä¿¿�Ò¶Ù¡·íÒãË�ÁÕ»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¡ç¨ÐÍÂÙ� ³ µíÒáË¹�§·Õèà¡Ô´ 

äÁ�ÊÒÁÒÃ¶à¤Å×èÍ¹·Õèä»ÂÑ§µíÒáË¹�§µ�Ò§æ ¢Í§ÇÑµ¶Øä´�

µíÒáË¹�§Ë¹Öè§»ÃÐ¨Øä¿¿�Ò¨ÐÍÂÙ� ³ µíÒáË¹�§·Õè¶Ùà·�Ò¹Ñé¹  

   

 

 

 

 

 

 

 

 

¡ÒÃÍÂÙ�¢Í§»ÃÐ¨Øä¿¿�Òº¹ÇÑµ¶Øµ�Ò§æ

µÑÇ¹íÒä¿¿�Ò  

(electric conductor) ¤×Í ÊÊÒÃ·ÕèÂÍÁãË�»ÃÐ¨Øä¿¿�Òà¤Å×èÍ¹·Õè¼�Ò¹ä´�§�ÒÂ 

àÁ×èÍÇÑµ¶ØµÑÇ¹íÒä´�ÃÑº»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�·ÑèÇ¼ÔÇµÑÇ¹íÒ¹Ñé¹

1) µÑÇ¹íÒ·Ã§¡ÅÁ »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ÃÍº¼ÔÇµÑÇ¹íÒÍÂ�Ò§

ÊÁèíÒàÊÁÍ 

2) µÑÇ¹íÒ»ÅÒÂáËÅÁ »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂ·ÑèÇ¼ÔÇµÑÇ¹íÒáÅÐÍÂÙ�

Ë¹Òá¹�¹ºÃÔàÇ³»ÅÒÂáËÅÁà¹×èÍ§¨Ò¡áÃ§¼ÅÑ¡ÃÐËÇ�Ò§»ÃÐ¨Ø

ä¿¿�Ò¨Ö§·íÒãË�»ÃÐ¨Øä¿¿�Ò¶Ù¡¼ÅÑ¡ä»ãË�ÍÂÙ�ä¡Å·ÕèÊØ´¢Í§¼ÔÇµÑÇ¹íÒ

 

( Insulator) ¤×Í ÊÊÒÃ·ÕèäÁ�ÂÍÁãË�»ÃÐ¨Øä¿¿�Òà¤Å×èÍ¹·Õè¼�Ò¹ËÃ×Íà¤Å×èÍ¹·Õè

àª�¹¡ÃÐ´ÒÉ àÁ×èÍ©¹Ç¹ä¿¿�Ò¶Ù¡·íÒãË�ÁÕ»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¡ç¨ÐÍÂÙ� ³ µíÒáË¹�§·Õèà¡Ô´ 

äÁ�ÊÒÁÒÃ¶à¤Å×èÍ¹·Õèä»ÂÑ§µíÒáË¹�§µ�Ò§æ ¢Í§ÇÑµ¶Øä´� àª�¹ àÁ×èÍ¹íÒÁ×Í¶ÙÅÙ¡â»�§ ³ µíÒáË¹�§ã´

§»ÃÐ¨Øä¿¿�Ò¨ÐÍÂÙ� ³ µíÒáË¹�§·Õè¶Ùà·�Ò¹Ñé¹   

    

¡ÒÃÍÂÙ�¢Í§»ÃÐ¨Øä¿¿�Òº¹ÇÑµ¶Øµ�Ò§æ 
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à¤Å×èÍ¹·Õè¼�Ò¹ä´�§�ÒÂ 

àÁ×èÍÇÑµ¶ØµÑÇ¹íÒä´�ÃÑº»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�·ÑèÇ¼ÔÇµÑÇ¹íÒ¹Ñé¹ àª�¹ 

µÑÇ¹íÒ·Ã§¡ÅÁ »ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ÃÍº¼ÔÇµÑÇ¹íÒÍÂ�Ò§ 

»ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂ·ÑèÇ¼ÔÇµÑÇ¹íÒáÅÐÍÂÙ�

Ë¹Òá¹�¹ºÃÔàÇ³»ÅÒÂáËÅÁà¹×èÍ§¨Ò¡áÃ§¼ÅÑ¡ÃÐËÇ�Ò§»ÃÐ¨Ø

ä¿¿�Ò¨Ö§·íÒãË�»ÃÐ¨Øä¿¿�Ò¶Ù¡¼ÅÑ¡ä»ãË�ÍÂÙ�ä¡Å·ÕèÊØ´¢Í§¼ÔÇµÑÇ¹íÒ 

à¤Å×èÍ¹·Õè¼�Ò¹ËÃ×Íà¤Å×èÍ¹·Õè

àª�¹¡ÃÐ´ÒÉ àÁ×èÍ©¹Ç¹ä¿¿�Ò¶Ù¡·íÒãË�ÁÕ»ÃÐ¨Øä¿¿�Ò »ÃÐ¨Øä¿¿�Ò¡ç¨ÐÍÂÙ� ³ µíÒáË¹�§·Õèà¡Ô´ 

àª�¹ àÁ×èÍ¹íÒÁ×Í¶ÙÅÙ¡â»�§ ³ µíÒáË¹�§ã´ 



 

 

 

 

 

ÇÔ¸Õ¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ËÃ×ÍÍíÒ¹Ò¨ä¿¿�ÒÅº ·íÒä´�

â´Â¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ¨íÒ¹Ç¹â»ÃµÍ¹áÅÐÍÔàÅç¡µÃÍ¹

ÊÒÁÒÃ¶·íÒä´� 3 ÇÔ¸Õ ¤×Í 

1. ¡ÒÃ¢Ñ´ÊÕËÃ×Í¡ÒÃ¶Ù

2. ¡ÒÃ¶�ÒÂà·»ÃÐ¨ØËÃ×Í¡ÒÃáµÐ

3. ¡ÒÃàË¹ÕèÂÇ¹íÒËÃ×Í¡ÒÃÅ�Í

 

1. ÇÔ¸Õ¡ÒÃ¢Ñ́ ÊÕËÃ×Í¡ÒÃ¶Ù

    à»�¹¡ÒÃ¹íÒÇÑµ¶Øµ�Ò§ª¹Ô´¡Ñ¹ÁÒ¶Ù¡Ñ¹

¾ÅÑ§§Ò¹¤�ÒË¹Öè§ÍÔàÅç¡µÃÍ¹¢Í§ÍÐµÍÁË¹Öè§¨ÐËÅØ´ÍÍ¡ÁÒ¨Ò¡ÍÐµ

ãË�ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØºÇ¡ áÅÐÇÑµ¶Ø·Õèä´�ÃÑºÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØÅº

à»�¹»ÃÐ¨ØºÇ¡ËÃ×ÍÅº¹Ñé¹ ¹Ñ¡ÇÔ·ÂÒÈÒÊµÃ�ä´�·íÒºÑ­ªÕ¢Í§ÊÒÃ·Õè¹íÒÁÒ¶Ù¡Ñ¹ 

â´ÂàÃÕÂ§ÅíÒ´ÑºËÁÒÂàÅ¢ÊÒÃ·ÕèàÊÕÂÍÔàÅç¡µÃÍ¹¨Ò¡§�ÒÂ·ÕèÊØ´ä»ÂÒ¡ µÒÁÅíÒ´Ñºµ�Íä»¹Õé
1) ¢¹ÊÑµÇ�  

2) ¢¹á¡ÐËÃ×Í¼�ÒÊÑ¡ËÅÒ´

3) äÁ�   

4) àªÅáÅ¤  

5) ÂÒ§Ê¹  

6) ¤ÃÑè§   

7) á¡�Ç¼ÔÇà¡ÅÕéÂ§ 

8) ¼�Ò½�ÒÂËÃ×Í¼�ÒÊíÒÅÕ

9) ¡ÃÐ´ÒÉ  

10) ¼�Òá¾Ã  
 

â´ÂËÅÑ§¨Ò¡¡ÒÃ¹íÒÇÑµ¶Øáµ�ÅÐ¤Ù�ÁÒ¶Ù¡Ñ¹ÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´µ�Ò§æ ¡Ñ¹ áµ�¨ÐÁÕ¢¹Ò´

ËÃ×Í¨íÒ¹Ç¹¢Í§»ÃÐ¨ØÍÔÊÃÐà·�Ò¡Ñ¹ àª�¹ àÁ×èÍ¹íÒ¢¹ÊÑµÇ�¶Ù¡ÑºÍíÒ¾Ñ¹ ¢¹ÊÑµÇ�¨ÐÁÕ»ÃÐ¨ØºÇ¡ ÍíÒ¾Ñ¹¨ÐÁÕ

»ÃÐ¨ØÅº à¹×èÍ§¨Ò¡¢¹ÊÑµÇ�ÍÔàÅç¡µÃÍ¹ËÅØ´§�ÒÂ¡Ç�ÒÍíÒ¾Ñ¹ 

 

 

 

 

ÇÔ̧ Õ¡ÒÃÊÃ�Ò§»ÃÐ¨ØÍÔÊÃÐº¹ÇÑµ¶Ø

»ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹ áµ�ÁÕ¢¹Ò´à·�

·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ËÃ×ÍÍíÒ¹Ò¨ä¿¿�ÒÅº ·íÒä´�

â´Â¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ¨íÒ¹Ç¹â»ÃµÍ¹áÅÐÍÔàÅç¡µÃÍ¹äÁ�à·�Ò¡Ñ¹ Ê�§¼ÅãË�ÇÑµ¶Øà¡Ô´»ÃÐ¨ØÍÔÊÃÐ¢Öé¹ä´� 

¡ÒÃ¢Ñ´ÊÕËÃ×Í¡ÒÃ¶Ù 

à·»ÃÐ¨ØËÃ×Í¡ÒÃáµÐ 

¡ÒÃàË¹ÕèÂÇ¹íÒËÃ×Í¡ÒÃÅ�Í 

ÇÔ¸Õ¡ÒÃ¢Ñ́ ÊÕËÃ×Í¡ÒÃ¶Ù 

à»�¹¡ÒÃ¹íÒÇÑµ¶Øµ�Ò§ª¹Ô´¡Ñ¹ÁÒ¶Ù¡Ñ¹ ¢³Ð¶Ù¡Ñ¹ÍÐµÍÁ¢Í§ÇÑµ¶Ø·Ñé§ÊÍ§¨Ðä´�ÃÑº¾ÅÑ§§Ò¹

¾ÅÑ§§Ò¹¤�ÒË¹Öè§ÍÔàÅç¡µÃÍ¹¢Í§ÍÐµÍÁË¹Öè§¨ÐËÅØ´ÍÍ¡ÁÒ¨Ò¡ÍÐµÍÁáÅ�Çà¢�Òä»ÊÙ�ÍÕ¡ÍÐµÍÁË¹Öè§ ·íÒ

ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØºÇ¡ áÅÐÇÑµ¶Ø·Õèä´�ÃÑºÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØÅº

à»�¹»ÃÐ¨ØºÇ¡ËÃ×ÍÅº¹Ñé¹ ¹Ñ¡ÇÔ·ÂÒÈÒÊµÃ�ä´�·íÒºÑ­ªÕ¢Í§ÊÒÃ·Õè¹íÒÁÒ¶Ù¡Ñ¹  

â´ÂàÃÕÂ§ÅíÒ´ÑºËÁÒÂàÅ¢ÊÒÃ·ÕèàÊÕÂÍÔàÅç¡µÃÍ¹¨Ò¡§�ÒÂ·ÕèÊØ´ä»ÂÒ¡ µÒÁÅíÒ´Ñºµ�Íä»¹Õé
 11) á¡�Ç¼ÔÇ¢ÃØ¢ÃÐ 

¢¹á¡ÐËÃ×Í¼�ÒÊÑ¡ËÅÒ´ 12) ¼ÔÇË¹Ñ§ 

 13) âÅËÐµ�Ò§æ 

 14) ÂÒ§ÍÔ¹à´ÕÂ 

 15) ÍíÒ¾Ñ¹ 

 16) ¡íÒÁÐ¶Ñ¹ 

 17) ÍÔâºä¹µ� 

¼�Ò½�ÒÂËÃ×Í¼�ÒÊíÒÅÕ 18) ÂÒ§ 

 19) ¼�Òá¾Ã 

 20) à«ÅÅ�ÅÙÅÍÂ´� 

â´ÂËÅÑ§¨Ò¡¡ÒÃ¹íÒÇÑµ¶Øáµ�ÅÐ¤Ù�ÁÒ¶Ù¡Ñ¹ÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´µ�Ò§æ ¡Ñ¹ áµ�¨ÐÁÕ¢¹Ò´

ËÃ×Í¨íÒ¹Ç¹¢Í§»ÃÐ¨ØÍÔÊÃÐà·�Ò¡Ñ¹ àª�¹ àÁ×èÍ¹íÒ¢¹ÊÑµÇ�¶Ù¡ÑºÍíÒ¾Ñ¹ ¢¹ÊÑµÇ�¨ÐÁÕ»ÃÐ¨ØºÇ¡ ÍíÒ¾Ñ¹¨ÐÁÕ

»ÃÐ¨ØÅº à¹×èÍ§¨Ò¡¢¹ÊÑµÇ�ÍÔàÅç¡µÃÍ¹ËÅØ´§�ÒÂ¡Ç�ÒÍíÒ¾Ñ¹  

ÇÔ̧ Õ¡ÒÃÊÃ�Ò§»ÃÐ¨ØÍÔÊÃÐº¹ÇÑµ¶Ø 

»ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹ áµ�ÁÕ¢¹Ò´à·�Ò¡Ñ¹ 
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·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ËÃ×ÍÍíÒ¹Ò¨ä¿¿�ÒÅº ·íÒä´�

äÁ�à·�Ò¡Ñ¹ Ê�§¼ÅãË�ÇÑµ¶Øà¡Ô´»ÃÐ¨ØÍÔÊÃÐ¢Öé¹ä´� 

¢³Ð¶Ù¡Ñ¹ÍÐµÍÁ¢Í§ÇÑµ¶Ø·Ñé§ÊÍ§¨Ðä´�ÃÑº¾ÅÑ§§Ò¹ àÁ×èÍ¶Ö§

ÍÁáÅ�Çà¢�Òä»ÊÙ�ÍÕ¡ÍÐµÍÁË¹Öè§ ·íÒ

ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØºÇ¡ áÅÐÇÑµ¶Ø·Õèä´�ÃÑºÍÔàÅç¡µÃÍ¹¨ÐÁÕ»ÃÐ¨ØÅº â´ÂÇÑµ¶Øã´¨Ð

â´ÂàÃÕÂ§ÅíÒ´ÑºËÁÒÂàÅ¢ÊÒÃ·ÕèàÊÕÂÍÔàÅç¡µÃÍ¹¨Ò¡§�ÒÂ·ÕèÊØ´ä»ÂÒ¡ µÒÁÅíÒ´Ñºµ�Íä»¹Õé 

â´ÂËÅÑ§¨Ò¡¡ÒÃ¹íÒÇÑµ¶Øáµ�ÅÐ¤Ù�ÁÒ¶Ù¡Ñ¹ÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´µ�Ò§æ ¡Ñ¹ áµ�¨ÐÁÕ¢¹Ò´

ËÃ×Í¨íÒ¹Ç¹¢Í§»ÃÐ¨ØÍÔÊÃÐà·�Ò¡Ñ¹ àª�¹ àÁ×èÍ¹íÒ¢¹ÊÑµÇ�¶Ù¡ÑºÍíÒ¾Ñ¹ ¢¹ÊÑµÇ�¨ÐÁÕ»ÃÐ¨ØºÇ¡ ÍíÒ¾Ñ¹¨ÐÁÕ



 

 

2. ÇÔ¸Õ¡ÒÃ¶�ÒÂà·»ÃÐ¨ØËÃ×Í¡ÒÃáµÐ

à»�¹¡ÒÃ¹íÒÇÑµ¶ØµÑÇ¹íÒÍ×è¹·ÕèÁÕ

ÁÒÊÑÁ¼ÑÊËÃ×ÍáµÐ¡ÑºµÑÇ¹íÒ·ÕèàÃÒµ�Í§¡ÒÃ¨Ð·íÒãË�ÁÕ»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ 

¨Ðà¡Ô´¡ÒÃ¶�ÒÂà·»ÃÐ¨Øä¿¿�Ò(

·ÕèÁÕ»ÃÐ¨ØÍÔÊÃÐ¡ÑºÇÑµ¶ØµÑÇ¹íÒ·ÕèàÃÒµ�Í§¡ÒÃ

ÊÃØ»ä´�´Ñ§¹Õé 

1) »ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ·ÕèµÑÇ¹íÒä´�ÃÑº¨Ðà»�¹»ÃÐ¨Øä¿¿�Ò

ª¹Ô´à´ÕÂÇ¡Ñ¹¡Ñºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òº¹µÑÇ¹íÒ

2) àÁ×èÍÊÑÁ¼ÑÊ¡Ñ¹áÅ�ÇÇÑµ¶ØµÑÇ¹íÒ·Ñé§ÊÍ§¨ÐÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹

3) »ÃÐ¨Øä¿¿�ÒÃÇÁ·Ñé§ËÁ´º¹µÑÇ¹íÒ·Ñé§ÊÍ§ÀÒÂËÅÑ§¡ÒÃÊÑÁ¼ÑÊ¡Ñ¹áÅ�Ç¨ÐÁÕ¨íÒ¹Ç¹à·�Ò¡Ñº

»ÃÐ¨Øä¿¿�Ò·Ñé§ËÁ´¡�Í¹ÊÑÁ¼ÑÊ¡Ñ¹ 

àª�¹ ¡ÒÃµ�ÍÊÒÂ´Ô¹ «Öè§à»�¹¡ÒÃµ�ÍÅÇ´µÑÇ¹íÒ¨Ò¡ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øà¢�Ò

¡ÅÒ§·Ò§ä¿¿�Ò áÅÐÁÕÈÑ¡Â�ä¿¿�Òà»�¹ÈÙ¹Â�àª�¹¡Ñ¹·Õè¼ÔÇâÅ¡

 

 
 

µÑÇÍÂ�Ò§·Õè 2  ¨§ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§µÑÇ¹íÒ 

              ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø

2.1 ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

       ¡�Í¹áµÐ 

 

 

2.2 ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

       ¡�Í¹áµÐ 

 

 

2.3 ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

       ¡�Í¹áµÐ 

 

 

2.4 ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

       ¡�Í¹áµÐ 

 

B 
 

A 
+8 C 

A 
-6 C 

B 
-4 C 

A 
-6 C 

B 
+4 C 

A 
-10 C 

B 
+4 C 

¨ÐÁÕ»ÃÐ¨Øª¹Ố à´ÕÂÇ¡Ñ¹ ÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹ 

ÇÔ¸Õ¡ÒÃ¶�ÒÂà·»ÃÐ¨ØËÃ×Í¡ÒÃáµÐ 

¡ÒÃ¹íÒÇÑµ¶ØµÑÇ¹íÒÍ×è¹·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐÍÂÙ�áÅ�Ç  

¡ÑºµÑÇ¹íÒ·ÕèàÃÒµ�Í§¡ÒÃ¨Ð·íÒãË�ÁÕ»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ  

(ÍÔàÅç¡µÃÍ¹) ÃÐËÇ�Ò§ÇÑµ¶ØµÑÇ¹íÒ 

·ÕèÁÕ»ÃÐ¨ØÍÔÊÃÐ¡ÑºÇÑµ¶ØµÑÇ¹íÒ·ÕèàÃÒµ�Í§¡ÒÃâ´ÂËÅÑ§¡ÒÃÊÑÁ¼ÑÊ  

»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ·ÕèµÑÇ¹íÒä´�ÃÑº¨Ðà»�¹»ÃÐ¨Øä¿¿�Ò 

ª¹Ô´à´ÕÂÇ¡Ñ¹¡Ñºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òº¹µÑÇ¹íÒ·Õè¹íÒÁÒÊÑÁ¼ÑÊàÊÁÍ 

àÁ×èÍÊÑÁ¼ÑÊ¡Ñ¹áÅ�ÇÇÑµ¶ØµÑÇ¹íÒ·Ñé§ÊÍ§¨ÐÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹ 

»ÃÐ¨Øä¿¿�ÒÃÇÁ·Ñé§ËÁ´º¹µÑÇ¹íÒ·Ñé§ÊÍ§ÀÒÂËÅÑ§¡ÒÃÊÑÁ¼ÑÊ¡Ñ¹áÅ�Ç¨ÐÁÕ¨íÒ¹Ç¹à·�Ò¡Ñº

»ÃÐ¨Øä¿¿�Ò·Ñé§ËÁ´¡�Í¹ÊÑÁ¼ÑÊ¡Ñ¹  

«Öè§à»�¹¡ÒÃµ�ÍÅÇ´µÑÇ¹íÒ¨Ò¡ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øà¢�Ò¡ÑºâÅ¡ à¾×èÍ·íÒãË�ÇÑµ¶ØµÑÇ¹íÒà»�¹

¡ÅÒ§·Ò§ä¿¿�Ò áÅÐÁÕÈÑ¡Â�ä¿¿�Òà»�¹ÈÙ¹Â�àª�¹¡Ñ¹·Õè¼ÔÇâÅ¡ 

¨§ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§µÑÇ¹íÒ A áÅÐ B ·ÕèÁÕ¢¹Ò´áÅÐ»ÃÐ¨Øµ�Ò§æ ´Ñ§µ�Íä»¹Õé

ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø 

¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B  ( A = B ) 

      ¢³ÐáµÐ              

¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B  ( A = B ) 

      ¢³ÐáµÐ              

¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B  ( A = B ) 

      ¢³ÐáµÐ              

¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B  ( A = 2B ) 

      ¢³ÐáµÐ              

B A 
+8 

A 
+4C 

B A 
-10 C  

A 
-5 C 

B A 
-2 C  

A 
-1 C 

B A 
-6 C  

A 
-4 C 

»ÃÐ¨Øª¹Ố à´ÕÂÇ¡Ñ¹ ÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹  ãª�ä´�¡ÑºÇÑµ¶ØµÑÇ¹íÒà·�Ò¹Ñé¹
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»ÃÐ¨Øä¿¿�ÒÃÇÁ·Ñé§ËÁ´º¹µÑÇ¹íÒ·Ñé§ÊÍ§ÀÒÂËÅÑ§¡ÒÃÊÑÁ¼ÑÊ¡Ñ¹áÅ�Ç¨ÐÁÕ¨íÒ¹Ç¹à·�Ò¡Ñº

¡ÑºâÅ¡ à¾×èÍ·íÒãË�ÇÑµ¶ØµÑÇ¹íÒà»�¹

·ÕèÁÕ¢¹Ò´áÅÐ»ÃÐ¨Øµ�Ò§æ ´Ñ§µ�Íä»¹Õé 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

B 
+4C 

B 
-5 C 

B 
-1 C 

B 
-2 C 

ãª�ä´�¡ÑºÇÑµ¶ØµÑÇ¹íÒà·�Ò¹Ñé¹ 



 

 

 

3. ÇÔ¸Õ¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨ØËÃ×Í¡ÒÃÅ�Í
 

à»�¹¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐÍÂÙ�áÅ�Ç ÁÒ

»ÃÐ¨ØÍÔÊÃÐâ´ÂÇÔ Õ̧¡ÒÃàË¹ÕèÂÇ¹íÒ «Öè§ÁÕ¢Ñé¹µÍ¹´Ñ§¹Õé

1) ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØµÃ§¡Ñ¹¢�ÒÁ¡Ñº·Õèµ�Í§¡ÒÃÁÒàË¹ÕèÂÇ¹íÒ

2) µ�ÍÊÒÂ´Ô¹ 

3) ¹íÒÊÒÂ´Ô¹ÍÍ¡ 

4) ¹íÒÇÑµ¶Ø·ÕèÁÒàË¹ÕèÂÇ¹íÒÍÍ¡

 

 

 

 

 

 

 

µÑÇÍÂ�Ò§·Õè 3 ¨§áÊ´§ÇÔ¸Õ¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡â´ÂÇÔ¸Õ¡ÒÃàË¹ÕèÂÇ¹íÒ

ÇÔ¸Õ·íÒ        

 

 

 

 

 

 

 

 

 

 

 

´Ñ§¹Ñé¹ ÇÑµ¶ØµÑÇ¹íÒ¨Ò¡·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò¡ç¨ÐÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡

 

 

 

¨ÐÁÕ»

ãª�ä´�¡ÑºÇÑµ¶Ø·Õèà»�¹µÑÇ¹íÒà·�Ò¹Ñé¹

1) ¹íÒ»ÃÐ¨ØÅºÁÒàË¹ÕèÂÇ¹íÒ

2) µ�ÍÊÒÂ´Ô¹

3) ¹íÒÊÒÂ´Ô¹ÍÍ¡

4) ¹íÒ»ÃÐ¨ØÅºÍÍ¡

Ë¹ÕèÂÇ¹íÒ»ÃÐ¨ØËÃ×Í¡ÒÃÅ�Í 

à»�¹¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐÍÂÙ�áÅ�Ç ÁÒÇÒ§ã¡Å�æ ËÃ×ÍÁÒÅ�ÍÇÑµ¶ØµÑÇ¹íÒ·Õèµ�Í§¡ÒÃãË�ÁÕ

â´ÂÇÔ Õ̧¡ÒÃàË¹ÕèÂÇ¹íÒ «Öè§ÁÕ¢Ñé¹µÍ¹´Ñ§¹Õé 

¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØµÃ§¡Ñ¹¢�ÒÁ¡Ñº·Õèµ�Í§¡ÒÃÁÒàË¹ÕèÂÇ¹íÒ 

¹íÒÇÑµ¶Ø·ÕèÁÒàË¹ÕèÂÇ¹íÒÍÍ¡ 

¨§áÊ´§ÇÔ¸Õ¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡â´ÂÇÔ¸Õ¡ÒÃàË¹ÕèÂÇ¹íÒ

ÇÑµ¶ØµÑÇ¹íÒ¨Ò¡·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò¡ç¨ÐÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ 

»ÃÐ¨Øµ�Ò§ª¹Ố ¡ÑºÇÑµ¶Ø·ÕèÁÒàË¹ÕèÂÇ¹íÒ 

ãª�ä´�¡ÑºÇÑµ¶Ø·Õèà»�¹µÑÇ¹íÒà·�Ò¹Ñé¹ 

ÁÒàË¹ÕèÂÇ¹íÒ 

µ�ÍÊÒÂ´Ô¹ 

¹íÒÊÒÂ´Ô¹ÍÍ¡ 

¹íÒ»ÃÐ¨ØÅºÍÍ¡ 

»ÃÐ¨ØÅº¨Ð´Ö§´Ù´»ÃÐ¨Ø

»ÃÐ¨ØÅº¨Ðà¤Å×èÍ¹·ÕèÅ§´Ô¹áµ�»ÃÐ¨Ø

äÁ�à¤Å×èÍ¹·Õèà¾ÃÒÐ¶Ù¡»ÃÐ¨Ø

»ÃÐ¨ØºÇ¡à¤Å×èÍ¹·ÕèÃÍº¼ÔÇµÑÇ¹íÒà¾ÃÒÐäÁ�ÁÕ

»ÃÐ¨ØÅº´Ö§´Ù´äÇ� 
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ÇÒ§ã¡Å�æ ËÃ×ÍÁÒÅ�ÍÇÑµ¶ØµÑÇ¹íÒ·Õèµ�Í§¡ÒÃãË�ÁÕ

¨§áÊ´§ÇÔ¸Õ¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡â´ÂÇÔ¸Õ¡ÒÃàË¹ÕèÂÇ¹íÒ   

 

»ÃÐ¨ØÅº¨Ð´Ö§´Ù´»ÃÐ¨Ø+ áÅÐ¼ÅÑ¡»ÃÐ¨Ø- 

»ÃÐ¨ØÅº¨Ðà¤Å×èÍ¹·ÕèÅ§´Ô¹áµ�»ÃÐ¨Ø+  

äÁ�à¤Å×èÍ¹·Õèà¾ÃÒÐ¶Ù¡»ÃÐ¨Ø- ´Ö§´Ù´äÇ� 

»ÃÐ¨ØºÇ¡à¤Å×èÍ¹·ÕèÃÍº¼ÔÇµÑÇ¹íÒà¾ÃÒÐäÁ�ÁÕ



 

 

 

µÑÇÍÂ�Ò§·Õè 4  ¨§ãÊ�ª¹Ô´¢Í§»ÃÐ¨Ø¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹ÕéàÁ×èÍ¶Ù¡àË¹ÕèÂÇ¹íÒ´�ÇÂ»ÃÐ¨Øä¿¿�Ò´Ñ§ÃÙ»

 

 

 

 

 

 

 

 

 

 

 

 

ã¹¡ÒÃÊÃ�Ò§»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ·Ñé§ 

»ÃÐ¨Øä¿¿�ÒÊÒÁÒÃ¶·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Òà¡Ô´ÁÕ»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒ¹Ñé¹ äÁ�ä´�à¡Ô´¨Ò¡¡ÒÃÊÃ�Ò§

»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒãËÁ� áµ�à»�¹¡ÒÃà¤Å×èÍ¹Â�ÒÂ»ÃÐ¨Øä¿¿�Ò¤×ÍÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�

ÍÐµÍÁ¢Í§ÍÕ¡ÇÑµ¶ØË¹Öè§ ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§

ä¿¿�Ò¨Ò¡ÇÑµ¶Ø·Ñé§ÊÍ§ÂÑ§¤§à·�Òà´ÔÁ «Öè§à»�¹ä»µÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

 

¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò
¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒäÁ�ãª�à»�¹¡ÒÃÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ãËÁ� áµ�à»�¹à¾ÕÂ§

      ¡ÒÃÂ�ÒÂ»ÃÐ¨Ø¨Ò¡·ÕèË¹Öè§ä»ÂÑ§ÍÕ¡·ÕèË¹Öè§ â´Â·Õè¼ÅÃÇÁ¢Í§¨íÒ¹Ç¹»ÃÐ¨Ø·Ñé§ËÁ´

      ¢Í§ÃÐºº·Õè¾Ô¨ÒÃ³Ò¨Ðà·�Òà´ÔÁàÊÁÍ 

 

 

  

 

 

 

 

 

 

1) - - - - - 

3) - - - - - 

¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

¨§ãÊ�ª¹Ô´¢Í§»ÃÐ¨Ø¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹ÕéàÁ×èÍ¶Ù¡àË¹ÕèÂÇ¹íÒ´�ÇÂ»ÃÐ¨Øä¿¿�Ò´Ñ§ÃÙ»

ã¹¡ÒÃÊÃ�Ò§»ÃÐ¨Øä¿¿�ÒÍÔÊÃÐ·Ñé§ 3 ÇÔ¸Õ ¤×Í ¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ

ÊÒÁÒÃ¶·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Òà¡Ô´ÁÕ»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒ¹Ñé¹ äÁ�ä´�à¡Ô´¨Ò¡¡ÒÃÊÃ�Ò§

áµ�à»�¹¡ÒÃà¤Å×èÍ¹Â�ÒÂ»ÃÐ¨Øä¿¿�Ò¤×ÍÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�

ÍÐµÍÁ¢Í§ÍÕ¡ÇÑµ¶ØË¹Öè§ ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒ â´Â¼ÅÃÇÁ¢Í§»ÃÐ¨Ø

ä¿¿�Ò¨Ò¡ÇÑµ¶Ø·Ñé§ÊÍ§ÂÑ§¤§à·�Òà´ÔÁ «Öè§à»�¹ä»µÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò 

¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò (the law of conservation of charge) 

¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒäÁ�ãª�à»�¹¡ÒÃÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ãËÁ� áµ�à»�¹à¾ÕÂ§

¡ÒÃÂ�ÒÂ»ÃÐ¨Ø¨Ò¡·ÕèË¹Öè§ä»ÂÑ§ÍÕ¡·ÕèË¹Öè§ â´Â·Õè¼ÅÃÇÁ¢Í§¨íÒ¹Ç¹»ÃÐ¨Ø·Ñé§ËÁ´

¢Í§ÃÐºº·Õè¾Ô¨ÒÃ³Ò¨Ðà·�Òà´ÔÁàÊÁÍ  

B 
- 

A 
+ 

 2) - - - - - 

B 
0 

A 
+ 

 4) - - - - - 

¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò 
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¨§ãÊ�ª¹Ô´¢Í§»ÃÐ¨Ø¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹ÕéàÁ×èÍ¶Ù¡àË¹ÕèÂÇ¹íÒ´�ÇÂ»ÃÐ¨Øä¿¿�Ò´Ñ§ÃÙ» 

ÇÔ¸Õ ¤×Í ¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ

ÊÒÁÒÃ¶·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Òà¡Ô´ÁÕ»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒ¹Ñé¹ äÁ�ä´�à¡Ô´¨Ò¡¡ÒÃÊÃ�Ò§

áµ�à»�¹¡ÒÃà¤Å×èÍ¹Â�ÒÂ»ÃÐ¨Øä¿¿�Ò¤×ÍÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§ÇÑµ¶ØË¹Öè§ä»ÊÙ�

ÁÕ»ÃÐ¨Øä¿¿�Ò¢Öé¹ÁÒ â´Â¼ÅÃÇÁ¢Í§»ÃÐ¨Ø

e law of conservation of charge)  

¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒäÁ�ãª�à»�¹¡ÒÃÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ãËÁ� áµ�à»�¹à¾ÕÂ§ 

¡ÒÃÂ�ÒÂ»ÃÐ¨Ø¨Ò¡·ÕèË¹Öè§ä»ÂÑ§ÍÕ¡·ÕèË¹Öè§ â´Â·Õè¼ÅÃÇÁ¢Í§¨íÒ¹Ç¹»ÃÐ¨Ø·Ñé§ËÁ´ 

B 
0 

A 
+ 

 

B 
0 

A 
+ 

 
0 
C 



 

 

 
 

 

 ÍØ»¡Ã³�·Õèãª�ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò ¤×Í ÍÔàÅç¡â·ÃÊâ¤»

ÍÔàÅç¡â·ÃÊâ¤» ÁÕ 2 ª¹Ô´ ¤×Í 

1. ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×

2. ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ

 

 

 

    

    

    

 

 

 

 

¡ÒÃ¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»ãª�ã¹¡ÒÃµÃÇ¨ÊÍºä´�´Ñ§¹Õé

1. µÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ�

2. µÃÇ¨ÊÍºÇ�Òà»�¹»ÃÐ¨Øª¹Ô´ã´

 

â´ÂÍÒÈÑÂËÅÑ¡¡ÒÃã¹¡ÒÃµÃÇ¨ÊÍº´Ñ§¹Õé

1. »ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹

2. »ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹

3. ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø¨Ð´Ö§´Ù´ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

4. ÇÑµ¶Ø·ÕèäÁ�ÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐäÁ�ÍÍ¡áÃ§´Ö§´Ù´«Öè§¡Ñ¹áÅÐ¡Ñ¹

 

 

 

¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô·

ÍÔàÅç¡â·ÃÊâ¤»

ÍØ»¡Ã³�·Õèãª�ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò ¤×Í ÍÔàÅç¡â·ÃÊâ¤» 

ª¹Ô´ ¤×Í  

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×· (pith ball electroscope)  

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ (leaf electroscope)  
 

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô· à»�¹ÍØ»¡Ã³�·Õè¹íÒÅÙ¡¾Ô·ÁÒá¢Ç¹

´�ÇÂ´�ÒÂãË�á¢Ç¹ÍÂÙ�ã¹á¹Ç´Ôè§  

   *ÅÙ¡¾Ô· ¤×Í â¿Á·Õè©Òº´�ÇÂâÅËÐ ¨Ö§à»�¹µÑÇ¹íÒä¿¿�Ò

       ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ à»�¹ÍØ»¡Ã³�·Õèãª�ã¹¡ÒÃÊÑ§à¡µ

  ¡ÒÃËØºáÅÐ¡Ò§¢Í§á¼�¹âÅËÐ·ÕèÍÂÙ�´�Ò¹ã¹¢Í§ÍØ»¡Ã³�

  ÇÑµ¶Ø·Õè¨ÐµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�æ ¡Ñº¨Ò¹âÅËÐ·ÕèÍÂÙ�´�Ò¹¹Í¡

¡ÒÃ¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»ãª�ã¹¡ÒÃµÃÇ¨ÊÍºä´�´Ñ§¹Õé 

µÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ� 

µÃÇ¨ÊÍºÇ�Òà»�¹»ÃÐ¨Øª¹Ô´ã´ 

â´ÂÍÒÈÑÂËÅÑ¡¡ÒÃã¹¡ÒÃµÃÇ¨ÊÍº´Ñ§¹Õé 

»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹ 

»ÃÐ¨Øµ�Ò§ª¹Ô´¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹ 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø¨Ð´Ö§´Ù´ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

ÇÑµ¶Ø·ÕèäÁ�ÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐäÁ�ÍÍ¡áÃ§´Ö§´Ù´«Öè§¡Ñ¹áÅÐ¡Ñ¹ 

¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò 

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô· 

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ 
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à»�¹ÍØ»¡Ã³�·Õè¹íÒÅÙ¡¾Ô·ÁÒá¢Ç¹ 

Ð ¨Ö§à»�¹µÑÇ¹íÒä¿¿�Ò* 

à»�¹ÍØ»¡Ã³�·Õèãª�ã¹¡ÒÃÊÑ§à¡µ 

¡ÒÃËØºáÅÐ¡Ò§¢Í§á¼�¹âÅËÐ·ÕèÍÂÙ�´�Ò¹ã¹¢Í§ÍØ»¡Ã³� â´Â¹íÒ 

¡Ñº¨Ò¹âÅËÐ·ÕèÍÂÙ�´�Ò¹¹Í¡  



 

 

 
 

 

 

 ¡ÒÃµÃÇ¨ÊÍºÇ�ÒÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ� 

á¼�¹âÅËÐÁÕ¤ÇÒÁà»�¹¡ÅÒ§·Ò§ä¿¿�Ò¡�Í¹¡ÒÃ¹íÒä»µÃÇ¨ÊÍº 

 ÇÔ¸Õ¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹¡ÅÒ§·Ò§ä¿¿�Ò·íÒä´�â´Â¡ÒÃµ�ÍÊÒÂ´Ô¹ ËÃ×Í¡ÒÃ¹íÒÁ×ÍáµÐ·Õè

ÅÙ¡¾×· ËÃ×ÍáµÐ·Õè¨Ò¹âÅËÐ¨ÐÊÑ§à¡µÇ�Òá¼�¹âÅËÐ´�Ò¹ã¹¨ÐäÁ�¡Ò§ÍÍ¡ËÃ×ÍËØºÅ§

ÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒÊÒÁÒÃ¶·íÒä´�´Ñ§¹Õé

1. ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×·

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¡ÑºÅÙ¡¾×·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò ¶�Ò¾ºÇ�ÒÅÙ¡¾Ô·

àº¹à¢�ÒËÒÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�Ò à¹×èÍ§¨Ò¡ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨Ð´Ö§´Ù´

»ÃÐ¨Øª¹Ô´µÃ§¢�ÒÁáÅÐ¼ÅÑ¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹·íÒãË�ÅÙ¡¾Ô·´�Ò¹ã¡Å�ÇÑµ¶Øà»�¹»ÃÐ¨Øª¹Ô´µÃ§¡Ñ¹¢�ÒÁ¨Ö§

ÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹·íÒãË�ÅÙ¡¾Ô·àº¹à¢�ÒËÒÇÑµ¶Ø áµ�¶�ÒÇÑµ¶ØäÁ�ÁÕ»ÃÐ¨Øä¿¿�ÒÅÙ¡¾Ô·¡ç¨ÐäÁ�ÁÕ¡ÒÃà¤Å×èÍ¹·Õè

2. ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¨Ò¹âÅËÐ·Õèà»�¹¡ÅÒ§·Ò§ä¿

¡Ò§ÍÍ¡ áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº

»ÃÐ¨Øä¿¿�Òª¹Ô´µÃ§¢�ÒÁÁÒ·Õè¨Ò¹âÅËÐáÅÐ¼ÅÑ¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹ä»·ÕèºÃÔàÇ³¡�Ò¹âÅËÐ¡Ñºá¼�¹âÅËÐ

«Öè§à»�¹»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹ á¼�¹âÅËÐ¡Ñº¡�Ò¹âÅËÐ¨Ö§ÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹·íÒãË�

áµ�¶�ÒÇÑµ¶ØäÁ�ÁÕ»ÃÐ¨Øä¿¿�Òá¼�¹âÅËÐ¨ÐäÁ�¡Ò§ÍÍ¡

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ÒÃµÃÇ¨ÊÍºÇ�ÒÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ�

¡ÒÃµÃÇ¨ÊÍºÇ�ÒÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ� ¨Ðµ�Í§·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×·áÅÐÍÔàÅç¡â·ÃÊâ¤»

á¼�¹âÅËÐÁÕ¤ÇÒÁà»�¹¡ÅÒ§·Ò§ä¿¿�Ò¡�Í¹¡ÒÃ¹íÒä»µÃÇ¨ÊÍº  

ÇÔ¸Õ¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹¡ÅÒ§·Ò§ä¿¿�Ò·íÒä´�â´Â¡ÒÃµ�ÍÊÒÂ´Ô¹ ËÃ×Í¡ÒÃ¹íÒÁ×ÍáµÐ·Õè

¨ÐÊÑ§à¡µÇ�Òá¼�¹âÅËÐ´�Ò¹ã¹¨ÐäÁ�¡Ò§ÍÍ¡ËÃ×ÍËØºÅ§

ÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒÊÒÁÒÃ¶·íÒä´�´Ñ§¹Õé 

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×· 

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¡ÑºÅÙ¡¾×·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò ¶�Ò¾ºÇ�ÒÅÙ¡¾Ô·

àº¹à¢�ÒËÒÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�Ò à¹×èÍ§¨Ò¡ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨Ð´Ö§´Ù´

¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹·íÒãË�ÅÙ¡¾Ô·´�Ò¹ã¡Å�ÇÑµ¶Øà»�¹»ÃÐ¨Øª¹Ô´µÃ§¡Ñ¹¢�ÒÁ¨Ö§

ÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹·íÒãË�ÅÙ¡¾Ô·àº¹à¢�ÒËÒÇÑµ¶Ø áµ�¶�ÒÇÑµ¶ØäÁ�ÁÕ»ÃÐ¨Øä¿¿�ÒÅÙ¡¾Ô·¡ç¨ÐäÁ�ÁÕ¡ÒÃà¤Å×èÍ¹·Õè

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ 

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¨Ò¹âÅËÐ·Õèà»�¹¡ÅÒ§·Ò§ä¿

¡Ò§ÍÍ¡ áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�Ò à¹×èÍ§¨Ò¡»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø¨ÐàË¹ÕèÂÇ¹íÒ

»ÃÐ¨Øä¿¿�Òª¹Ô´µÃ§¢�ÒÁÁÒ·Õè¨Ò¹âÅËÐáÅÐ¼ÅÑ¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹ä»·ÕèºÃÔàÇ³¡�Ò¹âÅËÐ¡Ñºá¼�¹âÅËÐ

«Öè§à»�¹»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹ á¼�¹âÅËÐ¡Ñº¡�Ò¹âÅËÐ¨Ö§ÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹·íÒãË�á¼�¹âÅËÐ¡Ò§ÍÍ¡

áµ�¶�ÒÇÑµ¶ØäÁ�ÁÕ»ÃÐ¨Øä¿¿�Òá¼�¹âÅËÐ¨ÐäÁ�¡Ò§ÍÍ¡ 

¡ÒÃµÃÇ¨ÊÍºÇ�ÒÁÕ»ÃÐ¨Øä¿¿�ÒËÃ×ÍäÁ� 
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¨Ðµ�Í§·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×·áÅÐÍÔàÅç¡â·ÃÊâ¤» 

ÇÔ¸Õ¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹¡ÅÒ§·Ò§ä¿¿�Ò·íÒä´�â´Â¡ÒÃµ�ÍÊÒÂ´Ô¹ ËÃ×Í¡ÒÃ¹íÒÁ×ÍáµÐ·Õè 

¨ÐÊÑ§à¡µÇ�Òá¼�¹âÅËÐ´�Ò¹ã¹¨ÐäÁ�¡Ò§ÍÍ¡ËÃ×ÍËØºÅ§ 

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¡ÑºÅÙ¡¾×·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò ¶�Ò¾ºÇ�ÒÅÙ¡¾Ô· 

àº¹à¢�ÒËÒÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�Ò à¹×èÍ§¨Ò¡ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨Ð´Ö§´Ù´ 

¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹·íÒãË�ÅÙ¡¾Ô·´�Ò¹ã¡Å�ÇÑµ¶Øà»�¹»ÃÐ¨Øª¹Ô´µÃ§¡Ñ¹¢�ÒÁ¨Ö§ 

ÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹·íÒãË�ÅÙ¡¾Ô·àº¹à¢�ÒËÒÇÑµ¶Ø áµ�¶�ÒÇÑµ¶ØäÁ�ÁÕ»ÃÐ¨Øä¿¿�ÒÅÙ¡¾Ô·¡ç¨ÐäÁ�ÁÕ¡ÒÃà¤Å×èÍ¹·Õè 

¹íÒÇÑµ¶Ø·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¨Ò¹âÅËÐ·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò ¶�Ò¾ºÇ�Òá¼�¹âÅËÐ

ÁÕ»ÃÐ¨Øä¿¿�Ò à¹×èÍ§¨Ò¡»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø¨ÐàË¹ÕèÂÇ¹íÒ 

»ÃÐ¨Øä¿¿�Òª¹Ô´µÃ§¢�ÒÁÁÒ·Õè¨Ò¹âÅËÐáÅÐ¼ÅÑ¡»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡Ñ¹ä»·ÕèºÃÔàÇ³¡�Ò¹âÅËÐ¡Ñºá¼�¹âÅËÐ 

á¼�¹âÅËÐ¡Ò§ÍÍ¡  



 

 

 
 

 

 

 ¡ÒÃµÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�ÒÇ�Òà»�¹»ÃÐ¨ØºÇ¡ËÃ×ÍÅº â´Â·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹»ÃÐ¨Ø

ª¹Ô´ã´ª¹Ô´Ë¹Öè§¡�Í¹¡ÒÃ¹íÒä»µÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò

 ÇÔ¸Õ¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤

»ÃÐ¨Ø â´Â¨ÐÊÑ§à¡µÇ�Ò¶�Òá¼�¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»¡Ò§ÍÍ¡ áÊ´§Ç�ÒÁÕ»ÃÐ¨Øä¿¿�ÒáÅ�Ç

·Õè·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�Ò

 

 

 

  

1)¹íÒ»ÃÐ¨ØÁÒàË¹ÕèÂÇ¹íÒ

 

1. ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×·

àÁ×èÍ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò

¶�Ò¾ºÇ�ÒÅÙ¡¾Ô·àº¹à¢�ÒËÒÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�Ò

áµ�¶�ÒÅÙ¡¾Ô·àº¹ÍÍ¡¨Ò¡ÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡ÑºÅÙ¡¾Ô·

2. ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ

àÁ×èÍ¹íÒÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�Ò·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÇÒ§ã¡Å�¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

¶�Ò¾ºÇ�Òá¼�¹âÅËÐ¡Ò§ÍÍ¡ÁÒ¡¢Öé¹áÊ´§Ç�ÒÇÑµ¶ØÁÕ»ÃÐ¨Ø

áÊ´§Ç�ÒÇÑµ¶ØÁÕ»ÃÐ¨Øµ�Ò§ª¹Ô´¡ÑºÍÔàÅç¡â·ÃÊâ¤»

 

 

 

 

 

 

 

 

 

¡ÒÃµÃÇ¨ÊÍºª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Ò

ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�ÒÇ�Òà»�¹»ÃÐ¨ØºÇ¡ËÃ×ÍÅº â´Â·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹»ÃÐ¨Ø

ª¹Ô´ã´ª¹Ô´Ë¹Öè§¡�Í¹¡ÒÃ¹íÒä»µÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò  

ÇÔ¸Õ¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øª¹Ô´ã´ª¹Ô´Ë¹Öè§·íÒä´�â´Â¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Ø ËÃ×Í¡ÒÃ¶�ÒÂà·

â´Â¨ÐÊÑ§à¡µÇ�Ò¶�Òá¼�¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»¡Ò§ÍÍ¡ áÊ´§Ç�ÒÁÕ»ÃÐ¨Øä¿¿�ÒáÅ�Ç

·Õè·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�ÒÅº â´ÂÇÔ¸Õ¡ÒÃàË¹ÕèÂÇ¹íÒÊÒÁÒÃ¶·íÒä´�´Ñ§¹Õé 

¹íÒ»ÃÐ¨ØÁÒàË¹ÕèÂÇ¹íÒ      2)µ�ÍÊÒÂ´Ô¹   

3)àÍÒÊÒÂ´Ô¹ÍÍ¡  4)

ÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾×· 

·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¡ÑºÅÙ¡¾Ô·

¶�Ò¾ºÇ�ÒÅÙ¡¾Ô·àº¹à¢�ÒËÒÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øä¿¿�ÒµÃ§¢�ÒÁ¡Ñºª¹Ô´¢Í§ÅÙ¡¾Ô· 

áµ�¶�ÒÅÙ¡¾Ô·àº¹ÍÍ¡¨Ò¡ÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡ÑºÅÙ¡¾Ô·

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ 

ÁÕ»ÃÐ¨Øä¿¿�Ò·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÇÒ§ã¡Å�¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

á¼�¹âÅËÐ¡Ò§ÍÍ¡ÁÒ¡¢Öé¹áÊ´§Ç�ÒÇÑµ¶ØÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡ÑºÍÔàÅç¡â·ÃÊâ¤» áµ�¶�Òá¼�¹âÅËÐËØºÅ§

áÊ´§Ç�ÒÇÑµ¶ØÁÕ»ÃÐ¨Øµ�Ò§ª¹Ô´¡ÑºÍÔàÅç¡â·ÃÊâ¤» 

¡ÒÃµÃÇ¨ÊÍºª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Ò 
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ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�ÒÇ�Òà»�¹»ÃÐ¨ØºÇ¡ËÃ×ÍÅº â´Â·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»à»�¹»ÃÐ¨Ø 

»ÁÕ»ÃÐ¨Øª¹Ô´ã´ª¹Ô´Ë¹Öè§·íÒä´�â´Â¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Ø ËÃ×Í¡ÒÃ¶�ÒÂà·

â´Â¨ÐÊÑ§à¡µÇ�Ò¶�Òá¼�¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»¡Ò§ÍÍ¡ áÊ´§Ç�ÒÁÕ»ÃÐ¨Øä¿¿�ÒáÅ�Ç àª�¹ ÇÔ¸Õ¡ÒÃ 

4)¹íÒÇÑµ¶ØàË¹ÕèÂÇ¹íÒÍÍ¡ 

µ�Í§¡ÒÃµÃÇ¨ÊÍºÁÒÇÒ§ã¡Å�¡ÑºÅÙ¡¾Ô··ÕèÁÕ»ÃÐ¨Øä¿¿�Ò  

µÃ§¢�ÒÁ¡Ñºª¹Ô´¢Í§ÅÙ¡¾Ô·  

áµ�¶�ÒÅÙ¡¾Ô·àº¹ÍÍ¡¨Ò¡ÇÑµ¶Ø áÊ´§Ç�ÒÇÑµ¶Ø·Õè¹íÒÁÒµÃÇ¨ÊÍº¹Ñé¹ÁÕ»ÃÐ¨Øª¹Ô´à´ÕÂÇ¡ÑºÅÙ¡¾Ô·  

ÁÕ»ÃÐ¨Øä¿¿�Ò·Õèµ�Í§¡ÒÃµÃÇ¨ÊÍºÇÒ§ã¡Å�¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»  

ª¹Ô´à´ÕÂÇ¡ÑºÍÔàÅç¡â·ÃÊâ¤» áµ�¶�Òá¼�¹âÅËÐËØºÅ§
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 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
1. Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò áÅÐ¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Ò

3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

    »ÃÐ¨Øä¿¿�Òä´� 

  

¤íÒªÕéá¨§  ¨§ãÊ�à¤Ã×èÍ§ËÁÒÂ  
 

1. ...............»ÃÐ¨ØºÇ¡áÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹
 

2. ...............»ÃÐ¨ØÅºáÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹
 

3. ...............ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ
 

4. ...............ËÅÑ§¨Ò¡¹íÒÇÑµ¶Øµ�Ò§¡Ñ¹ 

           ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡
 

5.  ...............»ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ã¹
 

6.  ...............àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹

            ¢³Ð¶Ù¨Ðà¤Å×èÍ¹·ÕèÁÒÂÑ§Á×Í·Õè¨ÑºäÁ�ºÃÃ·Ñ´ä´�
 

7.  ...............àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò

            ÅÙ¡¾Ô·¨Ðà¤Å×èÍ¹·Õèà¢�ÒËÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¹Ñé¹
 

8.  ...............ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ
 

9.  ...............ÍÔàÅç¡â·ÃÊâ¤»á¼�¹â

            ¹íÒÁÒµÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´�
 

    10.  ...............¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õè

                 ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹

 

 

áºº½�¡·Ñ¡ÉÐ·Õè  2 
 

……………………………………………………………….. ªÑé¹

 

Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò áÅÐ¤Ø³ÊÁºÑµÔ¢Í§»ÃÐ¨Øä¿¿�Òä´� 

ã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É� 

    Ë¹�Ò¢�Í·Õè¶Ù¡  áÅÐãÊ�à¤Ã×èÍ§ËÁÒÂ    Ë¹�Ò¢�Í·Õè¼Ô´

»ÃÐ¨ØºÇ¡áÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹ 

»ÃÐ¨ØÅºáÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹ 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ

ËÅÑ§¨Ò¡¹íÒÇÑµ¶Øµ�Ò§¡Ñ¹ 2 ª¹Ô´ ÁÒ¶Ù¡Ñ¹ ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä´�ÂÒ¡

¹Ò¨ä¿¿�ÒºÇ¡ 

»ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ã¹à¹×éÍµÑÇ¹íÒÍÂ�Ò§ÊÁèíÒàÊÁÍ 

àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹

¢³Ð¶Ù¨Ðà¤Å×èÍ¹·ÕèÁÒÂÑ§Á×Í·Õè¨ÑºäÁ�ºÃÃ·Ñ´ä´�µÅÍ´¢³Ð¶Ù 

àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò

ÅÙ¡¾Ô·¨Ðà¤Å×èÍ¹·Õèà¢�ÒËÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¹Ñé¹ 

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÊÒÁÒÃ¶¹íÒÁÒµÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�Òä´�áµ�äÁ�ÊÒÁÒÃ¶

¹íÒÁÒµÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´� 

¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òâ´Â¡ÒÃ¢Ñ´ÊÕ¡Ñ¹

ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹

20

ªÑé¹.............  àÅ¢·Õè............. 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�  

Ë¹�Ò¢�Í·Õè¼Ô´ (10 ¤Ðá¹¹) 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ 

ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä´�ÂÒ¡ 

àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹ 

àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò  

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ 

ÊÒÁÒÃ¶¹íÒÁÒµÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�Òä´�áµ�äÁ�ÊÒÁÒÃ¶ 

à»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òâ´Â¡ÒÃ¢Ñ´ÊÕ¡Ñ¹ äÁ�ãª�¡ÒÃ 

ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹ 



 

 

 

 

 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

    »ÃÐ¨Øä¿¿�Òä´� 

 

¤íÒªÕéá¨§  ¨Ò¡ºÑ­ªÕáÊ´§ÅíÒ´Ñº¡ÒÃà¡Ô´ª¹Ô´»ÃÐ¨Ø¢Í§ÇÑµ¶Ø

               àÁ×èÍ¹íÒÇÑµ¶Ø 2 

               ¨§à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ 

           à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ 

1) á¡�Ç

2) àÊ�¹¼Á¤¹

3) à»ÍÃ�Êà»¡«�

4) ä¹ÅÍ¹

5) ¼�ÒÊÑ¡ËÅÒ´

6) ¼�ÒäËÁ

7) ¼�Ò½�ÒÂ

8) ÍíÒ¾Ñ¹

9) â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´� 

10) à·¿ÅÍ¹
 

1. á¡�Ç   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

2. à·¿ÅÍ¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

3. ä¹ÅÍ¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

4. àÊ�¹¼Á¤¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

5. ¼�ÒÊÑ¡ËÅÒ´  ÁÕ»ÃÐ¨Øä¿¿�Ò

 
 

áºº½�¡·Ñ¡ÉÐ·Õè  3 
 

  

……………………………………………………………….. ªÑé¹

 

ã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É� 

áÊ´§ÅíÒ´Ñº¡ÒÃà¡Ô´ª¹Ô´»ÃÐ¨Ø¢Í§ÇÑµ¶Ø·Õè¡íÒË¹´ãË�  

2 ª¹Ô´ÁÒ¶Ù¡Ñ¹ ËÅÑ§¡ÒÃ¶Ù¡Ñ¹áÅ�ÇÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´

¨§à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ + ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ áÅÐ  

à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ – ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº  

á¡�Ç 

àÊ�¹¼Á¤¹ 

à»ÍÃ�Êà»¡«� 

ä¹ÅÍ¹ 

¼�ÒÊÑ¡ËÅÒ´ 

¼�ÒäËÁ 

¼�Ò½�ÒÂ 

ÍíÒ¾Ñ¹ 

â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´� (¾ÕÇÕ«Õ) 

à·¿ÅÍ¹ 

ÁÕ»ÃÐ¨Øä¿¿�Ò.................  ¼�ÒäËÁ  ÁÕ»ÃÐ¨Øä¿¿�Ò

ÁÕ»ÃÐ¨Øä¿¿�Ò.................  ¼�Ò½�ÒÂ  ÁÕ»ÃÐ¨Øä¿¿�Ò

ÁÕ»ÃÐ¨Øä¿¿�Ò.................  ¾ÕÇÕ«Õ  ÁÕ»ÃÐ¨Øä¿¿�Ò

ÃÐ¨Øä¿¿�Ò.................  à»ÍÃ�Êà»¡«� ÁÕ»ÃÐ¨Øä¿¿�Ò

ÁÕ»ÃÐ¨Øä¿¿�Ò.................  ÍíÒ¾Ñ¹  ÁÕ»ÃÐ¨Øä¿¿�Ò

21 

ªÑé¹.............  àÅ¢·Õè............. 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�  

ª¹Ô´ÁÒ¶Ù¡Ñ¹ ËÅÑ§¡ÒÃ¶Ù¡Ñ¹áÅ�ÇÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´ 

ÁÕ»ÃÐ¨Øä¿¿�Ò.............. 

ÁÕ»ÃÐ¨Øä¿¿�Ò.............. 

ÁÕ»ÃÐ¨Øä¿¿�Ò.............. 

ÁÕ»ÃÐ¨Øä¿¿�Ò.............. 

ÁÕ»ÃÐ¨Øä¿¿�Ò.............. 



 

 

 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

    »ÃÐ¨Øä¿¿�Òä´� 
 

¤íÒªÕéá¨§  ¨§ËÒ¢¹Ò´¢Í§»ÃÐ¨Øä¿¿�ÒáÅÐ

               àÁ×èÍ¹íÒÇÑµ¶ØµÑÇ¹íÒ 

 

1. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

       ¡�Í¹áµÐ 

 

 
 

2. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

      ¡�Í¹áµÐ 

 

 

 

3. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

      ¡�Í¹áµÐ 

 

 
 

4. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

 

 

 
 

5. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

 

 
 

A 
-3 C 

B 
+1 C

+9 C 

A 

-4 C

B

A 
+14 C -6 C 

C 
B 

+7 C
B 

B 
+6 C 

A 
-22 C 

A 
-8 C 
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……………………………………………………………….. ªÑé¹

 

ã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É� 

§ËÒ¢¹Ò´¢Í§»ÃÐ¨Øä¿¿�ÒáÅÐª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ 

àÁ×èÍ¹íÒÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B ÁÒáµÐ¡Ñ¹ áÅ�Ç¨ÑºáÂ¡ÍÍ¡¨Ò¡¡Ñ¹

A áÅÐ B  ( A = B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( A = 2B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( 3A = 2B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( 3A = B ) 

A áÅÐ B  ( A = B/2 ) 

+1 C 

B A 
……... 

A 
……… 

B 

……….... 

A 

………… 

A 

A 
……… 

A 

………....  
B 

A 
………

A 
 
…………. 

B 

4 C 

B A
……… 

B A 

………… 

6 C 

 
 

+7 C 
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ªÑé¹.............  àÅ¢·Õè............. 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�  

áÅÐ B  

ÁÒáµÐ¡Ñ¹ áÅ�Ç¨ÑºáÂ¡ÍÍ¡¨Ò¡¡Ñ¹ (5 ¤Ðá¹¹) 

      ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

B 
………  

B 
………  

 ……… 
B 

 
……… ………… 

B 

A 
……… ……… 

B 



 

 

 

 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

    »ÃÐ¨Øä¿¿�Òä´� 
 

¤íÒªÕéá¨§  ¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË�

            â´ÂãË�à¢ÕÂ¹ 

                      à¢ÕÂ¹ 

                      à¢ÕÂ¹ 

 

  

 

 

 

  

 

   

 

 

  

 

 

 

  

  

   

  

   

  

   

3) 

2) 

A
…..

4) 

5) 

1) 

áºº½�¡·Ñ¡ÉÐ·Õè  5 
 

……………………………………………………………….. ªÑé¹
 

ã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É� 

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË�

â´ÂãË�à¢ÕÂ¹ + ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ 

à¢ÕÂ¹ – ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº 

à¢ÕÂ¹ 0 ¶�ÒÇÑµ¶Øà»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

B 
….. 

A 
….. ….. 

C ++ ++ 

B 
….. 

A 
….. ….. 

C ++ ++ 

B 
….. 

A 
….. ….. 

D 
….. 
C ++ -- 

B 
….. 

A 
….. ….. 

C ------------

B 
….. 

A 
….. ….. 

C ++ 
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ªÑé¹.............  àÅ¢·Õè............. 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�  

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË� (5 ¤Ðá¹¹) 

….. 
D E 

….. 



 

 

 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
3.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

    »ÃÐ¨Øä¿¿�Òä´� 
 

¤íÒªÕéá¨§  ¨Ò¡ÃÙ»ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·Õè¡íÒË¹´ãË� ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹Õé

  

      

 

 

  

 

   

 

 

 

 

  

  

   

  

   

  

   

  

  

 

 

 

 

A 

E 

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ

......................................................................................................................
1. 

2. 
ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ

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

3. 
ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´�

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

áºº½�¡·Ñ¡ÉÐ·Õè  6 
 

……………………………………………………………….. ªÑé¹
 

ã¹¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É� 

¨Ò¡ÃÙ»ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·Õè¡íÒË¹´ãË� ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹Õé (10 

B C 

F G 

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨ØºÇ¡ 

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

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨ØÅº 

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

ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´�

......................................................................................................................
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ªÑé¹.............  àÅ¢·Õè............. 

ÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�  

10 ¤Ðá¹¹) 

D 

H 

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

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

ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´� 

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



 

 

 

 ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
4.  Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òâ´Âãª�ÍÔàÅç¡â·Ã

    Êâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´�

 

¤íÒªÕéá¨§  ¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò

( 5¤Ðá¹¹ ) 

 

 

1)  

 

 

2)  

 

      

 

 

3)  

 

      

 

4)  

 

  

 

 

5)  
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……………………………………………………………….. ªÑé¹
 

Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òâ´Âãª�ÍÔàÅç¡â·Ã

Êâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´�

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ�....................

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ�....................

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ�....................

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ�....................

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ�....................

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

A 

A 

A 

A 

A 
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ªÑé¹.............  àÅ¢·Õè............. 

Í¸ÔºÒÂÇÔ¸Õ¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�ÒáÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òâ´Âãª�ÍÔàÅç¡â·Ã 

Êâ¤»ÅÙ¡¾Ô·áÅÐÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ áÅÐÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´� 

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò 

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

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

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

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

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

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

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

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

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

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



 

 

ª×èÍ- Ê¡ØÅ……………………………………………………………….. 

¨Ø´»ÃÐÊ§¤�¡ÒÃàÃÕÂ¹ÃÙ�   
2.  ¤íÒ¹Ç³ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Òä´�

 

 ¤íÒªÕéá¨§  ¨§áÊ´§ÇÔ¸Õ¡ÒÃËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹Õé

 

1. µÑÇ¹íÒ·Ã§¡ÅÁ A  àÁ×èÍ¹íÒä»¶Ù¡Ñº

¨íÒ¹Ç¹ 200 µÑÇ ÍÂÒ¡·ÃÒºÇ�ÒµÑÇ¹íÒ·Ã§¡ÅÁ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Òª¹Ô´ã´  áÅÐÁÕ»ÃÐ¨Ø

ä¿¿�Ò¢¹Ò´à·�Òã´ 

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

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

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

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

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

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

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

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

 

2. àÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒàª×èÍÁµ�ÍÃÐËÇ�Ò§µÑÇ¹íÒ 

+160x10-19 ¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡ÕèµÑÇ

à¤Å×èÍ¹·Õè¨Ò¡µÑÇ¹íÒ B

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

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

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

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

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

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

 ..........................................................................................................................................
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……………………………………………………………….. ªÑé¹.............  
 

¹Ç³ËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Òä´� 
 

áÊ´§ÇÔ¸Õ¡ÒÃËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹Õé 

àÁ×èÍ¹íÒä»¶Ù¡Ñºá·�§ÍíÒ¾Ñ¹ ¾ºÇ�Ò µÑÇ¹íÒ·Ã§¡ÅÁ A ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä»

µÑÇ ÍÂÒ¡·ÃÒºÇ�ÒµÑÇ¹íÒ·Ã§¡ÅÁ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Òª¹Ô´ã´  áÅÐÁÕ»ÃÐ¨Ø

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

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

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

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

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

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

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

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

àÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒàª×èÍÁµ�ÍÃÐËÇ�Ò§µÑÇ¹íÒ A áÅÐ B ¾ºÇ�Ò µÑÇ¹íÒ B ÁÕ»ÃÐ¨Øä¿¿�Ò

¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡ÕèµÑÇ

B ä»ËÒµÑÇ¹íÒ A 

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

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

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

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

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

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

.............................................................................................................................
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.............  àÅ¢·Õè............. 

ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» 

µÑÇ ÍÂÒ¡·ÃÒºÇ�ÒµÑÇ¹íÒ·Ã§¡ÅÁ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Òª¹Ô´ã´  áÅÐÁÕ»ÃÐ¨Ø

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

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

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

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

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

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

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

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

ÁÕ»ÃÐ¨Øä¿¿�Ò 

¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡ÕèµÑÇ

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

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

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

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

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

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

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



 

 

 

àÃ×èÍ§  »ÃÐ¨Øä¿¿�Ò  

ªÑé¹ÁŅ̃ ÂÁÈÖ¡ÉÒ»�·Õè  6         

¨íÒ¹Ç¹  10  ¢�Í   
 

 

¼Å¡ÒÃàÃÕÂ¹ÃÙ� 

1. Í¸ÔºÒÂà¡ÕèÂÇ¡Ñº»ÃÐ¨Øä¿¿�Ò 

µÃÇ¨ÊÍºáÅÐÇÔà¤ÃÒÐË�
 

¤íÒªÕéá¨§  ãË�¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µ�Í§·ÕèÊØ´áÅ�Ç·íÒà¤Ã×èÍ§ËÁÒÂ¡Ò¡ºÒ· 
 

1.  àËµØ¡ÒÃ³�ã´µ�Íä»¹ÕéäÁ�ÊÒÁÒÃ¶

    ¡.  àªç´«�ÍÁâÅËÐ¡Ñº¼�Ò¢¹Ë¹Ù

   ¢.  Á×Í¨Ñº¼�Ò·Õè¾Ñ¹àÊ�¹ÅÇ´

 ¤.  ¼�Òä¹ÅÍ¹¶Ù¡Ñº·�Í¾ÕÇÕ«Õ

 §.  ¼�ÒäËÁàªç´á¡�Ç¹éíÒ
 

2. àÁ×èÍ¹íÒ¼�ÒäËÁ¶Ù¡ÑºàÊ�¹¼Á¤¹ ¾ºÇ�Ò

 ¡. ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹

 ¢. ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹à¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§¼�ÒäËÁ

 ¤. à¡Ô´¡ÒÃÊÑºà»ÅÕèÂ¹ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁ¡ÑºàÊ�¹¼Á¤¹

 §. â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹
 

3.  ¶�Òµ�Í§¡ÒÃãË�ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÁÕ»ÃÐ¨Ø

 1)  ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 2)  ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØÅºà¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 3)  ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø·Õè¹íÒÁÒàË¹ÕèÂÇ¹íÒÍÍ¡

 4)  µ�ÍÊÒÂ´Ô¹¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤»

 5)  ´Ö§ÊÒÂ´Ô¹ÍÍ¡ 

  ¡.  1)  3)  4)  5) 

  ¢.  1)  4)  5)  3) 

  ¤.  2)  3)  4)  5) 

  §.  2)  4)  5)  3) 

 

áºº·´ÊÍºËÅÑ§àÃÕÂ¹ 

                 ÇÔªÒ¿�ÊÔ¡Ê�

6          ¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�ÇÔ·ÂÒÈÒÊµÃ�         âÃ§àÃÕÂ¹

      àÇÅÒ  

»ÃÐ¨Øä¿¿�Ò  ¡ÒÃ·íÒãË�ÇÑµ¶ØÁÕ»ÃÐ¨Øä¿¿�ÒµÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò

ÇÔà¤ÃÒÐË�ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò  

ãË�¹Ñ¡àÃÕÂ¹àÅ×Í¡¤íÒµÍº·Õè¶Ù¡µ�Í§·ÕèÊØ´áÅ�Ç·íÒà¤Ã×èÍ§ËÁÒÂ¡Ò¡ºÒ· (X) 

ÊÒÁÒÃ¶à¡Ố »ÃÒ¡¯¡ÒÃ³�ä¿¿�ÒÊ¶Ôµä´� 

àªç´«�ÍÁâÅËÐ¡Ñº¼�Ò¢¹Ë¹Ù 

àÊ�¹ÅÇ´áÅ�Ç¹íÒä»¶Ù¡Ñº¼�Ò¢¹ÊÑµÇ� 

¼�Òä¹ÅÍ¹¶Ù¡Ñº·�Í¾ÕÇÕ«Õ 

¼�ÒäËÁàªç´á¡�Ç¹éíÒ 

¶Ù¡ÑºàÊ�¹¼Á¤¹ ¾ºÇ�ÒàÊ�¹¼Á¤¹áÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ä´�à¹×èÍ§¨Ò¡àËµØ¼Åã´

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹à¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§¼�ÒäËÁ

à¡Ô´¡ÒÃÊÑºà»ÅÕèÂ¹ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁ¡ÑºàÊ�¹¼Á¤¹ 

â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹

¶�Òµ�Í§¡ÒÃãË�ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÁÕ»ÃÐ¨ØÅº ¤ÇÃ·íÒÍÂ�Ò§äÃ 

¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØÅºà¢�Òã¡Å�¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Ø·Õè¹íÒÁÒàË¹ÕèÂÇ¹íÒÍÍ¡ 

µ�ÍÊÒÂ´Ô¹¡Ñº¨Ò¹âÅËÐ¢Í§ÍÔàÅç¡â·ÃÊâ¤» 
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ÇÔªÒ¿�ÊÔ¡Ê�  

âÃ§àÃÕÂ¹·Ñ¾¾ÃÐÂÒ¾Ô·ÂÒ 

àÇÅÒ  15  ¹Ò·Õ 

µÒÁ¡®¡ÒÃÍ¹ØÃÑ¡É�»ÃÐ¨Øä¿¿�Ò  

(X) Å§ã¹¡ÃÐ´ÒÉ¤íÒµÍº 

ä´�à¹×èÍ§¨Ò¡àËµØ¼Åã´ 

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹ 

ÍÔàÅç¡µÃÍ¹¨Ò¡ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹à¤Å×èÍ¹·Õèä»ËÒÍÐµÍÁ¢Í§¼�ÒäËÁ 

â»ÃµÍ¹¨Ò¡ÍÐµÍÁ¢Í§¼�ÒäËÁà¤Å×èÍ¹Â�ÒÂä»ÂÑ§ÍÐµÍÁ¢Í§àÊ�¹¼Á¤¹ 



 

 

4.  ÍÔàÅç¡â·ÃÊâ¤»ÁÕÅÑ¡É³ÐµÒÁ¢�Íã´µ�Íä»¹Õé

 ¡.   

 

  

 

¢.   

 

 

 

 

 ¤.   

 

 

 

 §.   

 
 

5.  ¢�Íã´µ�Íä»¹Õé»ÃÐ¨Øä¿¿�ÒÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§¤Å�ÒÂ¡Ñº»ÃÒ¡¯¡ÒÃ³�¿�Ò¼�Ò

 ¡. ¡ÒÃµ�ÍÊÒÂ´Ô¹ 

 ¢. ¡ÒÃ¹íÒËÇÕ¶Ù¡ÑºàÊ�¹¼Á

 ¤. ¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡ÇÒ§ã¡Å�¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»áÅ�Çá¼�¹âÅËÐ¡Ò§ÍÍ¡

 §.  ¶Ù¡·Ø¡¢�Í 
 

6. ¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§à¡ÕèÂÇ¡Ñº¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�Òâ´ÂÇÔ¸Õ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø

 ¡. ÇÑµ¶Ø·Ñé§ÊÍ§ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø¨ÐÁÕ»ÃÐ¨Øª¹Ô´µÃ§¡Ñ¹¢�ÒÁ

 ¢. ÇÑµ¶Ø·Ñé§ÊÍ§ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø¨Ðµ�Í§ÁÕ»ÃÐ¨Øä¿¿�Ò¨íÒ¹Ç¹à·�Ò¡Ñ¹

 ¤. ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨ØÇÑµ¶Ø·Ñé§ÊÍ§¨Ðµ�Í§ÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹

 §. ¶Ù¡·Ø¡¢�Í 
 

7. ¹íÒ¾ÕÇÕ«Õ¶Ù¡Ñº¼�ÒÊÑ¡ËÅÒ´ ËÅÑ§¨Ò¡¶Ù

 ¡. -1 ¤ÙÅÍÁº� 

 ¢.  +1 ¤ÙÅÍÁº� 

 ¤. -3 ¤ÙÅÍÁº� 

 §. +3 ¤ÙÅÍÁº� 

ÍÔàÅç¡â·ÃÊâ¤»ÁÕÅÑ¡É³ÐµÒÁ¢�Íã´µ�Íä»¹ÕéäÁ�ÊÒÁÒÃ¶¹íÒä»ãª�µÃÇ¨ÊÍºª¹Ô´»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øä´�

¢�Íã´µ�Íä»¹Õé»ÃÐ¨Øä¿¿�ÒÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§¤Å�ÒÂ¡Ñº»ÃÒ¡¯¡ÒÃ³�¿�Ò¼�Ò 

¡ÒÃ¹íÒËÇÕ¶Ù¡ÑºàÊ�¹¼Á 

¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡ÇÒ§ã¡Å�¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»áÅ�Çá¼�¹âÅËÐ¡Ò§ÍÍ¡

¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§à¡ÕèÂÇ¡Ñº¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�Òâ´ÂÇÔ¸Õ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø

ÇÑµ¶Ø·Ñé§ÊÍ§ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø¨ÐÁÕ»ÃÐ¨Øª¹Ô´µÃ§¡Ñ¹¢�ÒÁ 

ÇÑµ¶Ø·Ñé§ÊÍ§ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø¨Ðµ�Í§ÁÕ»ÃÐ¨Øä¿¿�Ò¨íÒ¹Ç¹à·�Ò¡Ñ¹ 

ËÅÑ§¡ÒÃ¶�ÒÂà·»ÃÐ¨ØÇÑµ¶Ø·Ñé§ÊÍ§¨Ðµ�Í§ÁÕÈÑ¡Â�ä¿¿�Òà·�Ò¡Ñ¹ 

¶Ù¡Ñº¼�ÒÊÑ¡ËÅÒ´ ËÅÑ§¨Ò¡¶Ù¡Ñ¹¾ºÇ�Ò¼�ÒÊÑ¡ËÅÒ´ÁÕ»ÃÐ¨Ø +3 ¤ÙÅÍÁº� 
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¹íÒä»ãª�µÃÇ¨ÊÍºª¹Ô´»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶Øä´� 

¡ÒÃ¹íÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨ØºÇ¡ÇÒ§ã¡Å�¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»áÅ�Çá¼�¹âÅËÐ¡Ò§ÍÍ¡ 

¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§à¡ÕèÂÇ¡Ñº¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒÁÕ»ÃÐ¨Øä¿¿�Òâ´ÂÇÔ¸Õ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø 

¤ÙÅÍÁº� ¾ÕÇÕ«Õ¨ÐÁÕ»ÃÐ¨Øä¿¿�Òà·�Òã´ 



 

 

8. µÑÇ¹íÒ·Ã§¡ÅÁ A áÅÐ B 

   àÁ×èÍ¹íÒ·Ã§¡ÅÁ A áÅÐ B

   áÅÐ B ÁÕ¤�Òà·�Òã´ 

¡. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

¢. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

¤. ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø 

§. ·Ã§¡ÅÁ A áÅÐ 
 

9. ¹íÒÇÑµ¶Ø A ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒáµÐ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÅ�Ç¹íÒÇÑµ¶Ø 

   àÁ×èÍ¹íÒ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹ÍÔàÅç¡â·ÃÊâ¤» ¾ºÇ�Òá¼�¹ÍÔàÅç¡â·ÃÊâ¤»ËØºà¢�Ò ¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§

 ¡. ÇÑµ¶Ø A ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡

 ¢. ÇÑµ¶Ø A ÁÕ»ÃÐ¨Øä¿¿�ÒÅº

 ¤. á¼�¹ÍÔàÅ�¡â·ÃÊâ¤»¨ÐËØºà¢�ÒàÁ×è

 §. ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡
 

10. ÇÑµ¶Ø A áÅÐ B à»�¹µÑÇ¹íÒ·Ã§¡ÅÁÁÕ¢¹Ò´à·�Ò¡Ñ¹ àÁ×èÍ¹íÒ 

    ÍÔàÅç¡µÃÍ¹ãË�ÇÑµ¶Ø B ¨íÒ¹Ç¹ 

¡. - 2 x 1019 ¤ÙÅÍÁº�

¢. + 2 x 1019 ¤ÙÅÍÁº�

¤. - 5.8 x 10-19 ¤ÙÅÍÁº�

§. + 5.8 x 10-19 ¤ÙÅÍÁº�

 

 

 

 

 

 

 

 

 

 

 

 

 ÁÕ¢¹Ò´à·�Ò¡Ñ¹ ·Ã§¡ÅÁ A ÁÕ»ÃÐ¨Ø -8 ¤ÙÅÍÁº� ·Ã§¡ÅÁ 

B ÁÒáµÐ¡Ñ¹ ¨Ò¡¹Ñé¹µ�ÍÊÒÂ´Ô¹·Õè B áÅ�Ç¹íÒÊÒÂ´Ô¹ÍÍ¡ »ÃÐ¨Øä¿¿�Ò¢Í§ 

ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� 

ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� 

ÁÕ»ÃÐ¨Ø +4 ¤ÙÅÍÁº� ·Ã§¡ÅÁ B ÁÕ»ÃÐ¨Ø -4 ¤ÙÅÍÁº� 

áÅÐ B à»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒáµÐ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÅ�Ç¹íÒÇÑµ¶Ø 

àÁ×èÍ¹íÒ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹ÍÔàÅç¡â·ÃÊâ¤» ¾ºÇ�Òá¼�¹ÍÔàÅç¡â·ÃÊâ¤»ËØºà¢�Ò ¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§

ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ 

ÁÕ»ÃÐ¨Øä¿¿�ÒÅº 

á¼�¹ÍÔàÅ�¡â·ÃÊâ¤»¨ÐËØºà¢�ÒàÁ×èÍ¹íÒÇÑµ¶Ø A ·ÕèÁÒáµÐÍÍ¡ 

·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ 

à»�¹µÑÇ¹íÒ·Ã§¡ÅÁÁÕ¢¹Ò´à·�Ò¡Ñ¹ àÁ×èÍ¹íÒ A áÅÐ B ¶Ù¡Ñ¹¾ºÇ�ÒÇÑµ¶Ø 

¨íÒ¹Ç¹ 3 µÑÇ  »ÃÐ¨Øä¿¿�Ò¢Í§ A ÁÕ¤�Òà·�Òã´ 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 

¤ÙÅÍÁº� 

29

¤ÙÅÍÁº� ·Ã§¡ÅÁ B äÁ�ÁÕ»ÃÐ¨Øä¿¿�Ò  

áÅ�Ç¹íÒÊÒÂ´Ô¹ÍÍ¡ »ÃÐ¨Øä¿¿�Ò¢Í§ A  

 

 

 

·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒáµÐ·Õè¨Ò¹¢Í§ÍÔàÅç¡â·ÃÊâ¤»·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÅ�Ç¹íÒÇÑµ¶Ø A ÍÍ¡  

àÁ×èÍ¹íÒ»ÃÐ¨ØºÇ¡à¢�Òã¡Å�¨Ò¹ÍÔàÅç¡â·ÃÊâ¤» ¾ºÇ�Òá¼�¹ÍÔàÅç¡â·ÃÊâ¤»ËØºà¢�Ò ¢�Íã´¡Å�ÒÇ¶Ù¡µ�Í§ 

¶Ù¡Ñ¹¾ºÇ�ÒÇÑµ¶Ø A ÊÙ­àÊÕÂ 



 

 

   ª×èÍ-Ê¡ØÅ.......................................................

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ÃÐ´ÒÉ¤íÒµÍº 
 

àÃ×èÍ§  »ÃÐ¨Øä¿¿�Ò 

...................................................................  ªÑé¹..............  
 

 

·´ÊÍº¡�Í¹àÃÕÂ¹ 
 

¢�Í ¡ ¢ ¤ § 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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..............  àÅ¢·Õè................. 

 

 

 

 

 

 

 

 

 

 



 

 

      ª×èÍ-Ê¡ØÅ..............................

  

 

 

 

 

 

 

 

 

 

 

 

 

¡ÃÐ´ÒÉ¤íÒµÍº 
 

àÃ×èÍ§  »ÃÐ¨Øä¿¿�Ò 

..........................................................................  ªÑé¹..............  

 

 

·´ÊÍºËÅÑ§àÃÕÂ¹ 
 

¢�Í ¡ ¢ ¤ § 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     
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..............  àÅ¢·Õè................. 

 

 

 

 

 

 

 

 

 

 



 

 

        

      ª×èÍ-Ê¡ØÅ..............................

 

ÃÒÂ¡ÒÃ»ÃÐàÁÔ¹ 

áºº·´ÊÍº¡�Í¹àÃÕÂ¹ 

áºº·´ÊÍºËÅÑ§àÃÕÂ¹ 

áºº»ÃÐàÁÔ¹¾ÄµÔ¡ÃÃÁ

áºº½�¡·Ñ¡ÉÐ·Õè  1 

áºº½�¡·Ñ¡ÉÐ·Õè  2 

áºº½�¡·Ñ¡ÉÐ·Õè  3 

áºº½�¡·Ñ¡ÉÐ·Õè  4 

áºº½�¡·Ñ¡ÉÐ·Õè  5 

áºº½�¡·Ñ¡ÉÐ·Õè  6 

áºº½�¡·Ñ¡ÉÐ·Õè  7 

áºº½�¡·Ñ¡ÉÐ·Õè  8 

ÃÇÁ 

 

 

 

 

 

 

 

 

 

µÒÃÒ§ºÑ¹·Ö¡ 
 

         

¡ÒÃ·íÒªǾ ½�¡·Ñ¡ÉÐ¡ÒÃàÃÕÂ¹ÃÙ�  àÅ�Á  1 

àÃ×èÍ§  »ÃÐ¨Øä¿¿�Ò 
        

..........................................................................  ªÑé¹..............  

 

¤Ðá¹¹àµçÁ ¤Ðá¹¹·Õèä´� ËÁ

 10   

 10   

áºº»ÃÐàÁÔ¹¾ÄµÔ¡ÃÃÁ 20   

10   

10   

5   

5   

5   

10   

5   

10   

100   
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..............  àÅ¢·Õè................. 

ËÁÒÂàËµØ 



 

 

 

      

¡ÃÐ·ÃÇ§ÈÖ¡ÉÒ¸Ô¡ÒÃ.(2551). 

 ÃÑºÊ�§ÊÔ¹¤�ÒáÅÐ¾ÑÊ´ØÀÑ³±�

¹ÔÃÑ¹´Ã� ÊØÇÃÑµ¹�. Mini ¿�ÊÔ¡Ê� Á

Ê�§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ

 ¾ÔÁ¾�¤ÃÑé§·Õè 4 ; ¡ÃØ§à·¾Ï

                . ¤Ù�Á×Í¤ÃÙÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�¾×é¹°Ò¹áÅÐà¾ÔèÁàµÔÁ ¿�ÊÔ¡Ê� àÅ�Á 

ÇÔ·ÂÒÈÒÊµÃ�. ¾ÔÁ¾�¤ÃÑé§·Õè 

                . ¾¨¹Ò¹Ø¡ÃÁÈÑ¾·�ÇÔ·ÂÒÈÒÊµÃ� ¤³ÔµÈÒÊµÃ� áÅÐà·¤â¹âÅÂÕ

áËÅ�§·ÕèÁÒ : http://escivocab.ipst.ac.th/evocab/detail/2126. 20 

Í§¤�¡ÒÃ¾Ô¾Ô¸ÀÑ³±�ÇÔ·ÂÒÈÒÊµÃ�áË�§ªÒµÔ

 áËÅ�§·ÕèÁÒ : http://www.nsm.or.th/index.php?option=com_k2&view=item&id

        2281:benjamin- franklin&Itemid=331. 20 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ºÃÃ³Ò¹Ø¡ÃÁ 

). ËÅÑ¡ÊÙµÃ¡ÒÃÈÖ¡ÉÒ¢Ñé¹¾×é¹°Ò¹ 2551. ¡ÃØ§à·¾Ï: 

ÃÑºÊ�§ÊÔ¹¤�ÒáÅÐ¾ÑÊ´ØÀÑ³±�. 

¿�ÊÔ¡Ê� Á.4-6 àÅ�Á 4.¡ÃØ§à·¾ : ¾.È.¾Ñ²¹Ò , 2555. 

Ê�§àÊÃÔÁ¡ÒÃÊÍ¹ÇÔ·ÂÒÈÒÊµÃ�áÅÐà·¤â¹âÅÂÕ, Ê¶ÒºÑ¹. Ë¹Ñ§Ê×ÍàÃÕÂ¹ ÃÒÂÇÔªÒà¾ÔèÁàµÔÁ ¿�ÊÔ¡Ê� àÅ�Á 

¡ÃØ§à·¾Ï: âÃ§¾ÔÁ¾�¤ØÃØÊÀÒÅÒ´¾Ã�ÒÇ, 2556. 

¤Ù�Á×Í¤ÃÙÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�¾×é¹°Ò¹áÅÐà¾ÔèÁàµÔÁ ¿�ÊÔ¡Ê� àÅ�Á 4 ¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ�

¾ÔÁ¾�¤ÃÑé§·Õè 4 ; ¡ÃØ§à·¾Ï: âÃ§¾ÔÁ¾�¤ØÃØÊÀÒÅÒ´¾Ã�ÒÇ, 2556

¾¨¹Ò¹Ø¡ÃÁÈÑ¾·�ÇÔ·ÂÒÈÒÊµÃ� ¤³ÔµÈÒÊµÃ� áÅÐà·¤â¹âÅÂÕ. 

http://escivocab.ipst.ac.th/evocab/detail/2126. 20 

Í§¤�¡ÒÃ¾Ô¾Ô¸ÀÑ³±�ÇÔ·ÂÒÈÒÊµÃ�áË�§ªÒµÔ. àº¹¨ÒÁÔ¹ á¿Ã§¤ÅÔ¹: Benjamin Franklin

http://www.nsm.or.th/index.php?option=com_k2&view=item&id

franklin&Itemid=331. 20 ¡ØÁÀÒ¾Ñ¹¸� 2560. 
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: âÃ§¾ÔÁ¾�Í§¤�¡ÒÃ 

Ë¹Ñ§Ê×ÍàÃÕÂ¹ ÃÒÂÇÔªÒà¾ÔèÁàµÔÁ ¿�ÊÔ¡Ê� àÅ�Á 4. 

¡ÅØ�ÁÊÒÃÐ¡ÒÃàÃÕÂ¹ÃÙ� 

2556.  

. (ÍÍ¹äÅ¹�).    

http://escivocab.ipst.ac.th/evocab/detail/2126. 20 ¡ØÁÀÒ¾Ñ¹¸� 2560. 

: Benjamin Franklin. (ÍÍ¹äÅ¹�). 

http://www.nsm.or.th/index.php?option=com_k2&view=item&id= 

http://escivocab.ipst.ac.th/evocab/detail/2126. 20 %e0%b8%81%e0%b8%b8%e0%b8%a1%e0%b8%a0%e0%b8%b2%e0%b8%9e%e0%b8%b1%e0%b8%99%e0%b8%98%e0%b9%8c 2560
http://www.nsm.or.th/index.php?option=com_k2&view=item&id


 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   à©ÅÂáºº·´ÊÍº¡�Í¹-ËÅÑ§àÃÕÂ¹
 

     

     ËÅÑ§àÃÕÂ¹ 

     1.  ¡. 

     2.  ¢.  

     3.  ¢. 

¢       4.  ¤. 

       5.  ¡. 

       6.  ¤. 

       7.  ¤. 

       8.  §. 

       9.  ¢. 

       10. §. 

 

¡�Í¹àÃÕÂ¹ 

1.  ¡. 

2.  ¡. 

3.  §. 

4.  ¤. 

5.  ¡. 

6.  §. 

7.  ¤. 

8.  §. 

9.  ¢. 

10. ¢. 
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àÃÕÂ¹ 



 

 

 

     ¤íÒªÕéá¨§  ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹ÕéãË�¶Ù¡µ�Í§
 

     1.  »ÃÐ¨Øä¿¿�Ò ¤×Í ÊÁºÑµÔ¢Í§Í¹ØÀÒ¤
 

     2.  »ÃÐ¨Øä¿¿�ÒÁÕ 2 ª¹Ô´ ¤×Í 
 

     3.  »ÃÒ¡¯¡ÒÃ³�¿�Ò¼�Ò ¿�ÒáÅº à¡Ô´¨Ò¡
 

 4.  ¶�Ò¹íÒ¼�Ò½�ÒÂ¶Ù¡ÑºàÊ�¹¼Á¤¹  ¨Ðà¡Ô´»

        ¶�Òà¡Ô´»ÃÐ¨Øä¿¿�ÒáÅ�Ç¼�Ò½�ÒÂ
 

 5. ¶�Ò¹íÒäÁ�ºÃÃ·Ñ´àËÅç¡¶Ù¡ÑºàÊ�¹¼Á¤¹

        º¹äÁ�ºÃÃ·Ñ´àËÅç¡ËÃ×ÍäÁ�
 

     6. ÍÔàÅç¡µÃÍ¹·Õèà¤Å×èÍ¹·Õè
 

 7. ÇÑµ¶Ø·ÕèÍÔàÅç¡µÃÍ¹ÊÒÁÒÃ¶à¤Å×èÍ¹·Õè¡ÃÐ¨ÒÂä»µÅÍ´à¹×éÍÇÑµ¶Øä´�§�ÒÂ  àÃÕÂ¡¤Ø³ÊÁºÑµÔ¢Í§ÇÑµ¶Ø

       ¹ÕéÇ�Ò µÑÇ¹íÒä¿¿�Ò 

 8. ÇÑµ¶Ø·ÕèäÁ�ÂÍÁãË�ÍÔàÅç¡µÃÍ¹à¤Å×èÍ¹·Õè¼�Ò¹ä´�§�ÒÂ àÃÕÂ¡¤Ø³ÊÁºÑµÔÇÑµ¶Ø¹ÕéÇ�Ò
 

     9. Í¹ØÀÒ¤·ÕèÍÂÙ�ÀÒÂã¹ÍÐµÍÁ »ÃÐ¡Íº´�ÇÂ
 

  10. ÇÔ¸Õ¡ÒÃ·Õè·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò

         ¤×Í ¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Øä¿¿�Ò
 

 

 

 

 

 

 

 

 

 

 

à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  1 
 

¨§µÍº¤íÒ¶ÒÁµ�Íä»¹ÕéãË�¶Ù¡µ�Í§ 

ÊÁºÑµÔ¢Í§Í¹ØÀÒ¤  

ª¹Ô´ ¤×Í »ÃÐ¨Øä¿¿�ÒºÇ¡ áÅÐ »ÃÐ¨Øä¿¿�ÒÅº 

»ÃÒ¡¯¡ÒÃ³�¿�Ò¼�Ò ¿�ÒáÅº à¡Ô´¨Ò¡ ¶�ÒÂà·¢Í§»ÃÐ¨Øä¿¿�Ò 

½�ÒÂ¶Ù¡ÑºàÊ�¹¼Á¤¹  ¨Ðà¡Ô´»ÃÒ¡¯¡ÒÃ³�ä¿¿�ÒÊ¶Ôµº¹ÇÑµ¶Ø·Ñé§ÊÍ§ËÃ×ÍäÁ�

áÅ�Ç¼�Ò½�ÒÂáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº  àÊ�¹¼ÁáÊ´§ÍíÒ¹Ò¨ä¿¿�Ò

Ò¹íÒäÁ�ºÃÃ·Ñ´àËÅç¡¶Ù¡ÑºàÊ�¹¼Á¤¹ ¨Ðà¡Ô´»ÃÒ¡¯¡ÒÃ³�ä¿¿�ÒÊ¶Ôµ 

º¹äÁ�ºÃÃ·Ñ´àËÅç¡ËÃ×ÍäÁ� äÁ�à¡Ô´ 

ÍÔàÅç¡µÃÍ¹·Õèà¤Å×èÍ¹·Õèº¹¼ÔÇ¢Í§µÑÇ¹íÒ àÃÕÂ¡Ç�Ò ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ 

ÇÑµ¶Ø·ÕèÍÔàÅç¡µÃÍ¹ÊÒÁÒÃ¶à¤Å×èÍ¹·Õè¡ÃÐ¨ÒÂä»µÅÍ´à¹×éÍÇÑµ¶Øä´�§�ÒÂ  àÃÕÂ¡¤Ø³ÊÁºÑµÔ¢Í§ÇÑµ¶Ø

ÇÑµ¶Ø·ÕèäÁ�ÂÍÁãË�ÍÔàÅç¡µÃÍ¹à¤Å×èÍ¹·Õè¼�Ò¹ä´�§�ÒÂ àÃÕÂ¡¤Ø³ÊÁºÑµÔÇÑµ¶Ø¹ÕéÇ�Ò

Í¹ØÀÒ¤·ÕèÍÂÙ�ÀÒÂã¹ÍÐµÍÁ »ÃÐ¡Íº´�ÇÂ ÍÔàÅç¡µÃÍ¹ â»ÃµÍ¹ áÅÐ¹ÔÇµÃÍ¹

·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨»ÃÐ¨Øä¿¿�Ò ÊÒÁÒÃ¶·íÒä´�

¡ÒÃ¢Ñ´ÊÕ ¡ÒÃ¶�ÒÂà·»ÃÐ¨Ø áÅÐ¡ÒÃàË¹ÕèÂÇ¹íÒ»ÃÐ¨Øä¿¿�Ò 

35

º¹ÇÑµ¶Ø·Ñé§ÊÍ§ËÃ×ÍäÁ� à¡Ô´  

áÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ 

ÇÑµ¶Ø·ÕèÍÔàÅç¡µÃÍ¹ÊÒÁÒÃ¶à¤Å×èÍ¹·Õè¡ÃÐ¨ÒÂä»µÅÍ´à¹×éÍÇÑµ¶Øä´�§�ÒÂ  àÃÕÂ¡¤Ø³ÊÁºÑµÔ¢Í§ÇÑµ¶Ø 

ÇÑµ¶Ø·ÕèäÁ�ÂÍÁãË�ÍÔàÅç¡µÃÍ¹à¤Å×èÍ¹·Õè¼�Ò¹ä´�§�ÒÂ àÃÕÂ¡¤Ø³ÊÁºÑµÔÇÑµ¶Ø¹ÕéÇ�Ò ©¹Ç¹ä¿¿�Ò 

ÍÔàÅç¡µÃÍ¹ â»ÃµÍ¹ áÅÐ¹ÔÇµÃÍ¹ 

»ÃÐ¨Øä¿¿�Ò ÊÒÁÒÃ¶·íÒä´� 3  ÇÔ¸Õ   



 

 

 

 ¤íÒªÕéá¨§  ¨§ãÊ�à¤Ã×èÍ§ËÁÒÂ
 

1. ....... .....»ÃÐ¨ØºÇ¡áÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹
 

2. ....... ......»ÃÐ¨ØÅºáÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹
 

3. ....... ......ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ
 

4. ....... .....ËÅÑ§¨Ò¡¹íÒÇÑµ¶Øµ�Ò§¡Ñ¹ 

           ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡
 

5.  ..... ......»ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ã¹à¹×éÍµÑÇ¹íÒÍÂ�Ò§ÊÁèíÒàÊÁÍ
 

6.  ...... .....àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹

            ¢³Ð¶Ù¨Ðà¤Å×èÍ¹·ÕèÁÒÂÑ§Á×Í·Õè¨ÑºäÁ�ºÃÃ·Ñ´ä´�µÅÍ´¢³Ð¶Ù
 

7.  ...... .....àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò 

            ÅÙ¡¾Ô·¨Ðà¤Å×èÍ¹·Õèà¢�ÒËÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¹Ñé¹
 

8.  ...........ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ
 

9.  .... .......ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÊÒÁÒÃ¶¹íÒÁÒµÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�Òä´�áµ�äÁ�ÊÒÁÒÃ¶

            ¹íÒÁÒµÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´�
 

    10.  ...........¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òâ´Â¡ÒÃ¢Ñ´ÊÕ¡Ñ¹

                 ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹

 

 

 

 

 

 

 

 

 

áºº½�¡·Ñ¡ÉÐ·Õè  2 
 

¨§ãÊ�à¤Ã×èÍ§ËÁÒÂ    Ë¹�Ò¢�Í·Õè¶Ù¡  áÅÐãÊ�à¤Ã×èÍ§ËÁÒÂ    

»ÃÐ¨ØºÇ¡áÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§¼ÅÑ¡¡Ñ¹ 

»ÃÐ¨ØÅºáÅÐ»ÃÐ¨ØºÇ¡àÁ×èÍÍÂÙ�ã¡Å�¡Ñ¹¨ÐÍÍ¡áÃ§´Ö§´Ù´¡Ñ¹ 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ

ËÅÑ§¨Ò¡¹íÒÇÑµ¶Øµ�Ò§¡Ñ¹ 2 ª¹Ô´ ÁÒ¶Ù¡Ñ¹ ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä´�ÂÒ¡

¹Ò¨ä¿¿�ÒºÇ¡ 

»ÃÐ¨Øä¿¿�Ò¨Ð¡ÃÐ¨ÒÂÍÂÙ�ã¹à¹×éÍµÑÇ¹íÒÍÂ�Ò§ÊÁèíÒàÊÁÍ 

àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹

¢³Ð¶Ù¨Ðà¤Å×èÍ¹·ÕèÁÒÂÑ§Á×Í·Õè¨ÑºäÁ�ºÃÃ·Ñ´ä´�µÅÍ´¢³Ð¶Ù 

àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò 

ÅÙ¡¾Ô·¨Ðà¤Å×èÍ¹·Õèà¢�ÒËÒÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¹Ñé¹ 

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÊÒÁÒÃ¶¹íÒÁÒµÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�Òä´�áµ�äÁ�ÊÒÁÒÃ¶

¹íÒÁÒµÃÇ¨ÊÍºª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òä´� 

¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òâ´Â¡ÒÃ¢Ñ´ÊÕ¡Ñ¹

ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹
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  Ë¹�Ò¢�Í·Õè¼Ô´ 

ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò¨ÐÍÍ¡áÃ§¼ÅÑ¡ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒàÊÁÍ 

ÇÑµ¶Ø·ÕèÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä´�ÂÒ¡ 

àÁ×èÍ¶ÙäÁ�ºÃÃ·Ñ´¾ÅÒÊµÔ¡¡Ñº¼�ÒäËÁ·ÕèµíÒáË¹�§»ÅÒÂäÁ�ºÃÃ·Ñ´ »ÃÐ¨Øä¿¿�Ò·Õèà¡Ô´¢Öé¹ 

àÁ×èÍ¹íÒÍÔàÅç¡â·ÃÊâ¤»ÅÙ¡¾Ô··Õèà»�¹¡ÅÒ§·Ò§ä¿¿�Ò à¢�Òã¡Å�ÇÑµ¶Ø·ÕèÁÕ»ÃÐ¨Øä¿¿�Ò  

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·ÕèÁÕ»ÃÐ¨Øä¿¿�ÒºÇ¡ á¼�¹âÅËÐ¨Ð¡Ò§ÍÍ¡àÊÁÍ 

ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐÊÒÁÒÃ¶¹íÒÁÒµÃÇ¨ÊÍº¡ÒÃÁÕ»ÃÐ¨Øä¿¿�Òä´�áµ�äÁ�ÊÒÁÒÃ¶ 

¡ÒÃ·íÒãË�ÇÑµ¶Ø·Õèà»�¹¡ÅÒ§·Ò§ä¿¿�ÒáÊ´§ÍíÒ¹Ò¨ä¿¿�Òâ´Â¡ÒÃ¢Ñ´ÊÕ¡Ñ¹ äÁ�ãª�¡ÒÃ 

ÊÃ�Ò§»ÃÐ¨Ø¢Öé¹ÁÒãËÁ� áµ�à¡Ô´¨Ò¡¡ÒÃà¤Å×èÍ¹Â�ÒÂÍÔàÅç¡µÃÍ¹¢Í§ÇÑµ¶Ø·Õè¹íÒÁÒ¶Ù¡Ñ¹ 



 

 

 

 ¤íÒªÕéá¨§  ¨Ò¡ºÑ­ªÕáÊ´§ÅíÒ´Ñº¡ÒÃà¡Ô´ª¹Ô´»ÃÐ¨Ø¢Í§ÇÑµ¶Ø·Õè¡íÒË¹´ãË�

               àÁ×èÍ¹íÒÇÑµ¶Ø 2 

               ¨§à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ 

           à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ 

11) á¡�Ç

12) àÊ�¹¼Á¤¹

13) à»ÍÃ�Êà»¡«�

14) ä¹ÅÍ¹

15) ¼�ÒÊÑ¡ËÅÒ´

16) ¼�ÒäËÁ

17) ¼�Ò½�ÒÂ

18) ÍíÒ¾Ñ¹

19) â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´� 

20) à·¿ÅÍ¹
 

1. á¡�Ç   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

2. à·¿ÅÍ¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

3. ä¹ÅÍ¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

4. àÊ�¹¼Á¤¹   ÁÕ»ÃÐ¨Øä¿¿�Ò
 

5. ÍíÒ¾Ñ¹       ÁÕ»ÃÐ¨Øä¿¿�Ò

 

 
 

 

 

 

 

 

 

à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  3 
 

¨Ò¡ºÑ­ªÕáÊ´§ÅíÒ´Ñº¡ÒÃà¡Ô´ª¹Ô´»ÃÐ¨Ø¢Í§ÇÑµ¶Ø·Õè¡íÒË¹´ãË�  

2 ª¹Ô´ÁÒ¶Ù¡Ñ¹ ËÅÑ§¡ÒÃ¶Ù¡Ñ¹áÅ�ÇÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´

¨§à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ + ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ áÅÐ  

à¢ÕÂ¹à¤Ã×èÍ§ËÁÒÂ – ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº  

á¡�Ç 

àÊ�¹¼Á¤¹ 

à»ÍÃ�Êà»¡«� 

ä¹ÅÍ¹ 

¼�ÒÊÑ¡ËÅÒ´ 

¼�ÒäËÁ 

¼�Ò½�ÒÂ 

ÍíÒ¾Ñ¹ 

â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´� (¾ÕÇÕ«Õ) 

à·¿ÅÍ¹ 

ÁÕ»ÃÐ¨Øä¿¿�Ò.......+......  ¼�ÒäËÁ  ÁÕ»ÃÐ¨Øä¿¿�Ò

ÁÕ»ÃÐ¨Øä¿¿�Ò......-.........  ¼�Ò½�ÒÂ  ÁÕ»ÃÐ¨Øä¿¿�Ò

ÁÕ»ÃÐ¨Øä¿¿�Ò........+.......  ¾ÕÇÕ«Õ  ÁÕ»ÃÐ¨Øä¿¿�Ò

àÊ�¹¼Á¤¹   ÁÕ»ÃÐ¨Øä¿¿�Ò......+.........  à»ÍÃ�Êà»¡«� ÁÕ»ÃÐ¨Øä¿¿�Ò

ÍíÒ¾Ñ¹       ÁÕ»ÃÐ¨Øä¿¿�Ò.......-.....  ¼�ÒÊÑ¡ËÅÒ´  ÁÕ»ÃÐ¨Øä¿¿�Ò

  

37

ª¹Ô´ÁÒ¶Ù¡Ñ¹ ËÅÑ§¡ÒÃ¶Ù¡Ñ¹áÅ�ÇÇÑµ¶Ø·Ñé§ÊÍ§¨ÐÁÕ»ÃÐ¨Øª¹Ô´ã´ 

ÁÕ»ÃÐ¨Øä¿¿�Ò.....-...... 

ÁÕ»ÃÐ¨Øä¿¿�Ò....+...... 

ÁÕ»ÃÐ¨Øä¿¿�Ò......-...... 

ÁÕ»ÃÐ¨Øä¿¿�Ò....-........ 

¼�ÒÊÑ¡ËÅÒ´  ÁÕ»ÃÐ¨Øä¿¿�Ò.......+....... 



 

 

 

 ¤íÒªÕéá¨§  ¨§ËÒ¢¹Ò´¢Í§»ÃÐ¨Øä¿¿�ÒáÅÐª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

               àÁ×èÍ¹íÒÇÑµ¶ØµÑÇ¹íÒ 

 

1. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

       ¡�Í¹áµÐ 

 

 

 

2. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

      ¡�Í¹áµÐ 

 

 

 

 

3. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

      ¡�Í¹áµÐ 

 

 

 

4. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

 

 

 

 

5. ¢¹Ò´¢Í§ÇÑµ¶ØµÑÇ¹íÒ A

 

 

 

  
 

 

+9 C 

A 

-4 C

B

A 
+14 C -6 C 

C 
B 

+7 C
B 

B 
+6 C 

A 
-22 C 

A 
-8 C 

A 
-3 C 

B 
+1 C

 à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  4 
 

¨§ËÒ¢¹Ò´¢Í§»ÃÐ¨Øä¿¿�ÒáÅÐª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ 

àÁ×èÍ¹íÒÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B ÁÒáµÐ¡Ñ¹ áÅ�Ç¨ÑºáÂ¡ÍÍ¡¨Ò¡¡Ñ¹

A áÅÐ B  ( A = B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( A = 2B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( 3A = 2B ) 

      ¢³ÐáµÐ              

A áÅÐ B  ( 3A = B ) 

A áÅÐ B  ( A = B/2 ) 

B 

+15 C 

A 

+10 C 

A 

A 

-15 C  
B 

A 
 
+8 C 

B 

4 C 

B 
A

-4 C 
B A 

-12 C 

6 C 

 
 

+7 C 

 

+1 C 
A 

-1C 
B A 

-2 C 

A 
-6 C 

A 
+2 C
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¨§ËÒ¢¹Ò´¢Í§»ÃÐ¨Øä¿¿�ÒáÅÐª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ A áÅÐ B  

ÁÒáµÐ¡Ñ¹ áÅ�Ç¨ÑºáÂ¡ÍÍ¡¨Ò¡¡Ñ¹ 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

            ËÅÑ§áµÐ 

 

+6 C 

B 

A 
4 C 

B 
-1C 

B 
+5 C 

 -9 C 
B 

 
+2 C 

-8 C 

B 



 

 

 

 ¤íÒªÕéá¨§  ¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË�

            â´ÂãË�à¢ÕÂ¹ 

                      à¢ÕÂ¹ 

                      à¢ÕÂ¹ 

 

  

 

 

 

  

 

   

 

 

  

 

 

 

  

  

   

  

   

  

   

  

  

 

 

 

2) 

3) 

A
0

4) 

5) 

1) 

à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  5 
 

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË�

â´ÂãË�à¢ÕÂ¹ + ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ 

à¢ÕÂ¹ – ¶�ÒÇÑµ¶ØáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒÅº 

à¢ÕÂ¹ 0 ¶�ÒÇÑµ¶Øà»�¹¡ÅÒ§·Ò§ä¿¿�Ò 

++ B 
+ 

A 
- - 

C ++ 

B 
0 

A 
- - 

C ++ ++ 

B 
- 

A 
0 - 

D 
+ 
C ++ -- 

B 
0 

A 
+ - 

C ------------

B 
0 

A 
- + 

C ++ 
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¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒ·Ã§¡ÅÁ¨Ò¡ÃÙ»·Õè¡íÒË¹´ãË� 

+ 
D E 
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 ¤íÒªÕéá¨§  ¨Ò¡ÃÙ»ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·Õè¡íÒË¹´ãË� ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹Õé

 

 

 

  

      

 

 

  

 

   

 

 

  

 

 

 

  

  

   

  

   

  

   

  

  

 

 

 

 

A 

E 

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ

G A 
1. 

2. 
ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ

E D 

3. 
ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´�

B áÅÐ F 

 à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  6 
 

¨Ò¡ÃÙ»ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·Õè¡íÒË¹´ãË� ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹Õé

B C 

F G 

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨ØºÇ¡ 

 H  F 

ÃÙ»áÊ´§¡ÒÃ·íÒãË�ÍÔàÅç¡â·ÃÊâ¤»ÁÕ»ÃÐ¨ØÅº 

 C B 

ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´�
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¨Ò¡ÃÙ»ÍÔàÅç¡â·ÃÊâ¤»á¼�¹âÅËÐ·Õè¡íÒË¹´ãË� ¨§µÍº¤íÒ¶ÒÁµ�Íä»¹Õé 

D 

H 

ÃÙ»ã´·ÕèÊÒÁÒÃ¶¹íÒÍÔàÅç¡â·ÃÊâ¤»ä»µÃÇ¨ËÒª¹Ố ¢Í§»ÃÐ¨Øä¿¿�Òä´� 



 

 

 

 ¤íÒªÕéá¨§  ¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò

 

 

 

6)  

 

 

 

7)  

 

      

 

 

 

8)  

 

      

 

 

9)  

 

  

 

   

 

10)  

 

  

 

 

 à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  7 
 

¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ� äÁ�ÁÕ 

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´............................

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ� ÁÕ 

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´ + ËÃ×Í – ¡çä´�ÍÂ�Ò§ã´ÍÂ�Ò§Ë¹Öè§

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ� ÁÕ 

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´ + 

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ� ÁÕ 

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´ - 

    ÇÑµ¶Ø A ÁÕ»ÃÐ¨ØËÃ×ÍäÁ� ÁÕËÃ×Í äÁ�ÁÕ¡çä´�

   ¶�ÒÁÕ ÁÕ»ÃÐ¨Øª¹Ô´ - 

A 

A 

A 

A 

A 
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¨§à¢ÕÂ¹ª¹Ô´¢Í§»ÃÐ¨Øä¿¿�Òµ�Íä»¹ÕéàÁ×èÍãª�ÍÔàÅç¡â·ÃÊâ¤»ã¹¡ÒÃµÃÇ¨ÊÍº»ÃÐ¨Øä¿¿�Ò 

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

¡çä´�ÍÂ�Ò§ã´ÍÂ�Ò§Ë¹Öè§ 

ÁÕËÃ×Í äÁ�ÁÕ¡çä´� 



 

 

 

 ¤íÒªÕéá¨§  ¨§áÊ´§ÇÔ¸Õ¡ÒÃËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹Õé

 

1. µÑÇ¹íÒ·Ã§¡ÅÁ A  àÁ×èÍ¹íÒä»¶Ù¡Ñºá·�§ÍíÒ¾Ñ¹ ¾ºÇ�Ò µÑÇ¹íÒ·Ã§¡ÅÁ 

¨íÒ¹Ç¹ 200 µÑÇ ÍÂÒ¡·ÃÒºÇ�ÒµÑÇ¹íÒ·Ã§¡ÅÁ

ä¿¿�Ò¢¹Ò´à·�Òã´ 

ÇÔ¸Õ·íÒ   â¨·Â�¡íÒË¹´ãË�  ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ 

  »ÃÐ¨Ø¢Í§ÍÔàÅç¡µÃÍ¹

    µ�Í§¡ÒÃËÒ  »ÃÐ¨Øä¿¿�Ò 

  ¨Ò¡ÊÁ¡ÒÃ  

 á·¹¤�Òã¹ÊÁ¡ÒÃ  

   

   

´Ñ§¹Ñé¹  µÑÇ¹íÒ·Ã§¡ÅÁ A ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ÁÕ»ÃÐ¨Øä¿¿�Ò¢¹Ò´ 

 

2. àÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒàª×èÍÁµ�ÍÃÐËÇ�Ò§µÑÇ¹íÒ 

+160 x 10-19 ¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡Õè

µÑÇà¤Å×èÍ¹·Õè¨Ò¡µÑÇ¹íÒ 

ÇÔ¸Õ·íÒ   â¨·Â�¡íÒË¹´ãË�  »ÃÐ¨Øä¿¿�Ò¢Í§ 

  »ÃÐ¨Ø¢Í§ÍÔàÅç¡µÃÍ¹

    µ�Í§¡ÒÃËÒ  ¨íÒ¹Ç¹¢Í§ÍÔàÅç¡µÃÍ¹

  ¨Ò¡ÊÁ¡ÒÃ  

 á·¹¤�Òã¹ÊÁ¡ÒÃ  

   

   

´Ñ§¹Ñé¹  µÑÇ¹íÒ·Ã§¡ÅÁ A ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ÁÕ»ÃÐ¨Øä¿¿�Ò¢¹Ò´ 

 

 

 

  

 

  à©ÅÂáºº½�¡·Ñ¡ÉÐ·Õè  8 
 

¨§áÊ´§ÇÔ¸Õ¡ÒÃËÒ»ÃÐ¨Øä¿¿�Ò¢Í§ÇÑµ¶ØµÑÇ¹íÒµ�Íä»¹Õé 

àÁ×èÍ¹íÒä»¶Ù¡Ñºá·�§ÍíÒ¾Ñ¹ ¾ºÇ�Ò µÑÇ¹íÒ·Ã§¡ÅÁ A ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä»

µÑÇ ÍÂÒ¡·ÃÒºÇ�ÒµÑÇ¹íÒ·Ã§¡ÅÁA ¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Òª¹Ô´ã´  

â¨·Â�¡íÒË¹´ãË�  ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ (n) = 200 µÑÇ 

»ÃÐ¨Ø¢Í§ÍÔàÅç¡µÃÍ¹ = 1.6 x 10-19 ¤ÙÅÍÁº� 

»ÃÐ¨Øä¿¿�Ò (Q) 

  Q  = ne 

  Q  = 200 x 1.6 x 10-19 

      = 160 x 10-19 

      = 1.60 x 10-17 

¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ÁÕ»ÃÐ¨Øä¿¿�Ò¢¹Ò´ 1.60 x 10

àÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒàª×èÍÁµ�ÍÃÐËÇ�Ò§µÑÇ¹íÒ A áÅÐ B ¾ºÇ�Ò µÑÇ¹íÒ B ÁÕ»ÃÐ¨Øä¿¿�Ò

¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡Õè

µÑÇà¤Å×èÍ¹·Õè¨Ò¡µÑÇ¹íÒ B ä»ËÒµÑÇ¹íÒ A 

»ÃÐ¨Øä¿¿�Ò¢Í§ B     Q = 160 x 10-19 ¤ÙÅÍÁº� 

»ÃÐ¨Ø¢Í§ÍÔàÅç¡µÃÍ¹ = 1.6 x 10-19 ¤ÙÅÍÁº� 

¨íÒ¹Ç¹¢Í§ÍÔàÅç¡µÃÍ¹ (n) 

   Q  = ne 

       160 x 10-19 = n 1.6 x 10-19 

           n = 160 x 10-19 / 1.6 x 10

          = 100 µÑÇ 

¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�ÒºÇ¡ ÁÕ»ÃÐ¨Øä¿¿�Ò¢¹Ò´ 1.60 x 10
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ÊÙ­àÊÕÂÍÔàÅç¡µÃÍ¹ä» 

¨ÐáÊ´§ÍíÒ¹Ò¨ä¿¿�Òª¹Ô´ã´  áÅÐÁÕ»ÃÐ¨Ø

1.60 x 10-17 ¤ÙÅÍÁº� 

ÁÕ»ÃÐ¨Øä¿¿�Ò 

¤ÙÅÍÁº� ÍÂÒ¡·ÃÒºÇ�ÒàÁ×èÍµ�ÍÅÇ´µÑÇ¹íÒáÅ�Ç ¨ÐÁÕ¨íÒ¹Ç¹ÍÔàÅç¡µÃÍ¹ÍÔÊÃÐ¡Õè

x 10-19 

1.60 x 10-17 ¤ÙÅÍÁº� 




