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…Û¾Ûä”Û

½ÛÛÁõ©Û ÍÛÁõïõÛÁéõ 30 ïõÁõÛé¦ø ÅÛÛéïõÛé¶Ûé ïõÛíéÉÛÅýÛ ̧ ÛäÄõ ̧ ÛÛ¦øÈÛÛ¶ÛÛé ¾ÛÐü©ÈÛïõÛ×“Ûà ¤øÛÁõ•Ûé¤ø ÉÛÄõ ïõýÛÛë ™öé. ›÷é¾ÛÛ× þùÁõ ̃ ÛÛÁõ ÈýÛÜî©Û…é …éïõ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ 

ïõÁõÈÛÛ¶ÛÛé ™öé. ÁõÛÌ¤ÖøàýÛ ÍïõàÅÛ (ïõÛíéÉÛÅýÛ) ÜÈÛïõÛÉÛ ¸ÛÛéÅÛàÍÛà ¶ÛÛ ½ÛÛ•Û Äõ¸Ûé 2020 ÍÛäµÛà¾ÛÛ× ÍÛÁéõïõ¶Ûé ¶ÛÛéïõÁõà ¾ÛÇà ÁõÐéü ©Ûé …Û ¸ÛÛéÅÛàÍÛà¶ÛÛé 

Ðéü©Ûä ™öé. …Û ¸ÛóÜ’õýÛÛ ¾ÛÛ× …Û†.¤øà.…Û† ¾ÛÐü©ÈÛ¶ÛÛé ½ÛÛ•Û ½Û›÷ÈÛé ™öé. ”ÛÛÍÛ ïõÁõà¶Ûé ïõÛíéÉÛÅýÛÈÛÛ¶Û ¾Ûé¶Û¸ÛÛÈÛÁõ (¾ÛÛ¶ÛÈÛ ÉÛÜî©Û) Œ½Ûà ïõÁõÈÛÛ 

¾ÛÛ¤éø ©Ûé ¾ÛÐü©ÈÛ¶ÛÛé ½ÛÛ•Û ½Û›÷ÈÛé ™öé. …Û ¼ÛÛ¼Û©Û ¶Ûé µýÛÛ¶Û¾ÛÛ ÁõÛ”Ûà¶Ûé …¶Ûé ©ÛÛÜÅÛ¾ÛÛ¬Ûâ ¶Ûé ¸ÛóÈÛ©ÛÙ¾ÛÛ¶Û Š²Ûé•Û …ÛµÛÛÁõà©Û ïõÛíéÉÛÅýÛ¶Ûà 

©ÛÛÅÛà¾Û ¾ÛÇà ÁõÐéü ©Ûé ¾ÛÛ¤éø ¶ÛÛé ITI …½ýÛÛÍÛ’õ¾Û …¸Û¦éøø¤ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.ø ›÷é¾ÛÛ ›ä÷þùÛ ›ä÷þùÛ ›Ûé”Û¾Û ”Ûé¦ø¶ÛÛÁõ ÍÛÛÐüÜÍÛïõÛé ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ 

¬ÛÛýÛ ™öé. …é¤øÅÛé ïéõ Š²Ûé•ÛÛé , Š²Ûé•ÛÍÛÛÐüÜÍÛïõÛé , ïéõÇÛÈÛ¨Ûà ïõÁõÛé , …¶Ûé ITI ¶ÛÛ ¸ÛóÜ©ÛÜ¶ÛÜµÛ…Ûé¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬ÛÛýÛ ™öé.

NIMI CTS  ˜Ûé·Û† Ðéü¥øÇ¶ÛÛ ¼Ûà›Û ÈÛÌÛÙ¶ÛÛ NSQF ïõÛéÌÛÙ ¼ÛµÛÛ ¾ÛÛ¤éø …éïõ ÍÛ¾ÛÛ¶Û ¼Ûé ÈÛÌÛÙ ¶ÛÛ ¤Öéø¦ø ¾ÛÛ¤éø ÈÛîÉÛÛë¸Û ïéõÅýÛäÅÛéÉÛ¶Û …¶Ûé 

ÍÛÛýÛ¶ÍÛ ¶ÛÛ  1st ÈÛÌÛÙ¶ÛÛ ¼ÛµÛÛ›÷ …êœ÷Ü¶ÛýÛÁõá•Û ¤Öéø¦ø ¾ÛÛ¤ñø …éïõ ÍÛ¾ÛÛ¶Û ÍÛäµÛÛÁéõÅÛ …¶Ûé ¼Û×µÛ¼ÛéÍÛ©Ûä ÉÛíé“ÛÜ¨Ûïõ ¾Û¤øàÁõàýÛÅÛ ©ÛíéýÛÛÁõ 

ïõÁéõ ™öé. …Û×©ÛÁõÁõÛÌ¤ÖøàýÛ  ïõ“ÛÛ¶Ûà …Û ©ÛÛÜÅÛ¾Û ïõÛíéÉÛÅýÛ ©ÛÛÜÅÛ¾ÛÛ¬Ûâ…Ûé¶Ûé ¾ÛþùþùÄõ¸Û ¬ÛÉÛé …¶Ûé ©Ûé¶Ûà ïäõÉÛÇ©ÛÛ ÍÛ¾Û•Ûó ÜÈÛÊÈÛ¾ÛÛ× ¾ÛÛ¶ýÛ©ÛÛ 

¸ÛóÛ¸©Û ïõÁõÉÛé …¶Ûé ©Ûé ÜÉÛ“Û¨Û¶ÛÛ “ÛéªÛ ¶ÛÛé ÜÈÛÍ©ÛÛÁõ ïõÁõÉÛé ©Ûé¾Û›÷ ïõÛíéÉÛÅýÛ ÜÈÛïõÛÍÛ¶Ûà …¶Ûé …Û•ÛÇ ÈÛµÛÈÛÛ¶Ûà ©ÛïõÛé Œ½Ûà ïõÁõÉÛé . NSQF 

¶ÛÛ ¤Öéø¶ÛÁõÛé ©ÛÛÅÛà¾Û …Û¸Û¶ÛÛÁõÛ ©Ûé¾Û›÷ …Û†.¤øà.…Û†. ¶ÛÛ ©ÛÛÅÛà¾Û ÅÛé¶ÛÛÁõÛ …¶Ûé Š²Ûé•Û ÍÛÛÐüÜÍÛïõÛé IMPs ¾ÛÛ×¬Ûà ÈÛµÛä ¶Ûé ÈÛµÛä ¶ÛºõÛé 

¾ÛéÇÈÛÉÛé …¶Ûé ¶ÛÛ þéùÉÛ¾ÛÛ× µÛ×µÛÛïõàýÛ ©ÛÛÜÅÛ¾Û¶Ûà •Ûä¨ÛÈÛ«ÛÛ ˜ÛµÛÛÁõÈÛÛ  NIMI ¶ÛÛ ¸ÛóýÛ©¶ÛÛé ÅÛÛ×¼ÛÛ ÍÛ¾ÛýÛ ÍÛäµÛà ˜ÛÛÅÛä ÁõÐéüÉÛé.

…Û ¸ÛóïõÉÛ¶Û ¼ÛÐüÛÁõ ¸ÛÛ¦øÈÛÛ ¼ÛþùÅÛ ¶ÛÛ ÈÛÐüàÈÛ¤øà Ü¶ÛþëùÉÛïõÛé …¶Ûé Í¤øÛøºõ ©Ûé¾Û›÷ ¾Ûà¦øàýÛÛ ¦éøÈÛÅÛ¸Û¾Ûé¶¤ø ïõ¾Ûà¤øà ÍÛ½ýÛÛé ©Ûé¾Û¶ÛÛ ºõÛÇÛ ¼ÛþùÅÛ 

µÛ¶ýÛÈÛÛþù¶Ûé ¸ÛÛªÛ ™öé.

›÷ýÛÝÐü×þù

	 ÁõÛõ›÷éÉÛ …•ÛóÈÛÛÅÛ
	 ÁõÛ›÷éÉÛ …•ÛóÈÛÛÅÛ 
	 ¦øÛýÛÁéõî¤øÁéõ¤ø ›÷¶ÛÁõÅÛ …Ûéºõ ¤Öéø¶Ûá•Û
	 Ü¾ÛÜ¶ÛÍ¤Öøà …ÛéºõÍïõàÅÛ ¦éøÈÛÅÛÛé¸Û¾Ûé¶¤ø …é¶¦ø …é¶¤øÁõ¸Ûóé¶ýÛä¶ÛÁõÉÛà¸Û
	 •ÛÈÛ¾Ûë¶¤ø …Ûéºõ †¶¦øàýÛÛ

¶ÛÈÛà ÜþùÅÐüà - 110001
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¸ÛóÍ©ÛÛÈÛ¶ÛÛ 

¶ÛéÉÛ¶ÛÅÛ ˆ¶Í¤ÖøîÉÛ¶ÛÅÛ ¾Ûà¦øàýÛÛ ˆ¶Í¤øà¤øÀä¤ø (NIMI) ›÷¾ÛÙ¶Û ºéõ¦øÁõÅÛ Áõà¸Û¼ÅÛàïõ ÍÛÁõïõÛÁõ¶Ûà ©Ûïõ¶ÛàÜïõ ÍÛÐüÛýÛ¬Ûà ÁõÛé›÷•ÛÛÁõ …¶Ûé  ©ÛÛÅÛà¾Û 
Ü¶ÛýÛÛ¾ÛïËÛà (DGE & T), ËÛ¾Û …¶Ûé ÁõÛé›÷•ÛÛÁõõ ¾Û×ªÛÛÅÛýÛ (ÐüÛÅÛ ©ÛÛÅÛà¾Û Ü¶ÛýÛÛ¾ÛïËÛà ©Û¬ÛÛ Ü¾ÛÜ¶ÛÍ¤Öøà …Ûéºõ ÍïõàÅÛ ¦éøÈÛÅÛÛé¸Û¾Ûé¶¤ø 	
…é¶¦ø …é¶¤øÁõ¸Ûóé¶ýÛä¶ÛÁõÉÛà¸ÛÐéü¥øÇ) …¶Ûé ½ÛÛÁõ©Û ÍÛÁõïõÛÁõ ³ùÛÁõÛ 1986 ¾ÛÛ× ˜Ûé·Ûˆ¾ÛÛ× Í¬ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛà Ðü©Ûà. …Û ÍÛ×Í¬ÛÛ¶ÛÛé ¾Ûä”ýÛ 
Ðéü©Ûä ’õÛºõ¤¾Ûé¶Û …¶Ûé …é¸Ûóé¶¤øàÍÛÉÛà¸Û ¤Öéø¶Ûá•Û Íïõá¾Û (ýÛÛé›÷¶ÛÛ) Ðéü¥øÇ ÍÛäÜ˜Û©Û …½ýÛÛÍÛ’õ¾Û ¾Ûä›÷¼Û ›ä÷þùÛ ›ä÷þùÛ ¤Öéø¦ø (ÈýÛÈÛÍÛÛýÛ) ¾ÛÛ¤éø 
†¶Í¤ÖøïõÉÛ¶ÛÅÛ ¾Û¤øàÁõàýÛÅÛ ¼Û¶ÛÛÈÛÈÛä× …¶Ûé ©Ûé¶ÛÛé ¸ÛóÍÛÛÁõ ïõÁõÈÛÛ¶Ûä× ™öé.

½ÛÛÁõ©Û¾ÛÛ× NCVT/NAC Ðéü¥øÇ¶Ûà ÈýÛÈÛÍÛÛÜýÛïõ ©ÛÛÅÛà¾ÛÛ¬Ûâ…Ûé ¾Ûä”ýÛ Ðéü©Ûä þùÁéõïõ¶Ûé ¸ÛÛé©ÛÛ¶Ûà ïõÛýÛÙïäõÉÛÇ©ÛÛ ÜÈÛïõÍÛÛÈÛÈÛÛ¶ÛÛéé ™öé. …Û Ðéü©Ûä¶Ûé 
µýÛÛ¶Û¾ÛÛ× ÁõÛ”Ûà¶Ûé ̂ ¶Í¤ÖøïõÉÛ¶ÛÅÛ ¾Û¤øàÁõàõýÛÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈýÛä× ™öé. …Û ̂ ¶Í¤ÖøïõÉÛ¶ÛÅÛ ¾Û¤øàÁõàõýÛÅÛ ̂ ¶Í¤ÖøïõÉÛ¶ÛÅÛ Ü¾ÛÜ¦øýÛÛ ̧ Ûéïéõ›÷¶ÛÛ Äõ¸Û¾ÛÛ× 
¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛýÛÛ ™öé. IMP¾ÛÛ× Ü¬ÛýÛÁõà¼Ûäï, ¸Ûóéïõ¤øàïõÅÛ ¼Ûäïõ, ¤éøÍ¤ø …¶Ûé …ÍÛÛˆ¾Ûé¶¤ø ¼Ûäïõ, ˆ¶Í¤Öøïõ¤øÁõ ¾ÛÛ•ÛÙþùÜÉÛïõÛ, …ÛéÜ¦øýÛÛéÜÈÛ¡ö	
ýÛä…ÅÛ …éˆ¦ø (ÈÛÛéÅÛ˜ÛÛ¤Ùøø …¶Ûé ¤ÖøÛ¶ÍÛ¸ÛÁéõ¶ÍÛàÉÛà¤ø) …¶Ûé ¼Ûà›Û ÍÛäÍÛ×•Û©Û ÍÛÛÜÐü©ýÛ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬ÛÛýÛ ™öé.

¤Öéø¦ø ¸Ûóéî¤øàïõÅÛ ¼Ûäïõ¾ÛÛ× ÈÛïÙõÉÛÛé¸Û¾ÛÛ× ©ÛÛÜÅÛ¾ÛÛ¬Ûâ…Ûé ³ùÛÁõÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛ ÜÈÛÜÈÛµÛ ¸ÛóÛýÛÛéÜ•Ûï õïõÛýÛÙ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ  ïõÁõÈÛÛ¾ÛÛ× …ÛÈýÛÛé ™öé. 
…Û¸ÛéÅÛÛ …½ýÛÛÍÛ ’õ¾Û¾ÛÛ× …ÛÈÛ©Ûà ¼ÛµÛà ÍïõàÅÛ ©ÛÛÅÛà¾ÛÛ¬Ûâ ÉÛà”Ûà ÉÛïéõ, …éÈÛà Áõà©Ûé …Û ¸ÛóÛýÛÛéÜ•Ûïõ ïõÛýÛÙ¶Ûà Áõ˜Û¶ÛÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛà ™öé. 
¤Öéø¦ øÜ¬ÛýÛÁõà ¼Ûäïõ …Û¸ÛéÅÛ ¸ÛóÛýÛÛéÜ•Ûïõ ïõÛýÛÙ ©ÛÛÅÛà¾ÛÛ¬Ûâ  ïõÁõà ÉÛïéõ, ©Ûé ¾ÛÛ¤éø¶Ûä× ©ÛÛÜïÙõïõßÛÛ¶Û ¸ÛäÄ×õ ¸ÛÛ¦éø ™öé. ¤éøÍ¤ø …¶Ûé …ÍÛÛˆ¾Ûé¶¤ ©ÛÛÅÛà¾ÛÛ¬Ûâ    
¶Ûé ïõÛ¾Û•ÛÛÁõà …Û¸ÛÈÛÛ …¶Ûé ©Ûé¶Ûà ïõÛ¾Û•ÛàÁõà¶Ûä× ¾ÛäÅýÛÛïõ¶Û ïõÁõÈÛÛ ˆ¶Í¤Öøïõ¤øÁõ¶Ûé ¾ÛþùþùÄõ¸Û ¬ÛÛýÛ ™öé. ÈÛÛéÅÛ˜ÛÛ¤ÙÍÛ …¶Ûé ¤ÖøÛ¶ÍÛ¸ÛÁõ¶ÍÛàÉÛà¤ø 
ˆ¶Í¤Öøïõ¤øÁõ ¶Ûé ÜÈÛÌÛýÛ …ÍÛÁõïõÛÁõïõ Áõà©Ûéé ÍÛ¾Û›ÛÈÛÈÛÛ¾ÛÛ× ¾ÛþùþùÄõ¸Û ¬ÛÛýÛ ™öé. ÍÛÛ¬Ûé ÍÛÛ¬Ûé ©ÛÛÅÛà¾ÛÛ¬Ûâ¶Ûé ÍÛÁõÇ©ÛÛ¬Ûà ÍÛ¾Û›÷ÈÛÛ¾ÛÛ× ¸Û¨Û 
¾ÛþùþùÄõ¸Û ¬ÛÛýÛ ™öé. ˆ¶Í¤Öøïõ¤øÁõ ¾ÛÛ•ÛÙþùÜÉÛÙïõÛ ÁõÛé›÷¼ÛÁõÛé›÷¶ÛÛ ÅÛéÉÛ¶Û (¸ÛÛ¥) …¶Ûé ¦éø¾ÛÛéÍ¤ÖéøÉÛ¶Û (Ü¶ÛþùÉÛÙ¶Û) ¾Ûä›÷¼Û ˆ¶Í¤Öøïõ¤øÁõ¶Ûé ÍÛä˜Û¶ÛÛ…Ûé¶Ûà 
ýÛÛþùà …¶Ûé ›÷ÄõÁõà ÁõÛé-¾Û¤øàÁõàýÛÅÛ (ïõÛ˜ÛÛ¾ÛÛÅÛ)¶Ûà ýÛÛþùà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× ¾ÛþùþùÄõ¸Û ¬ÛÛýÛ ™öé.

ÍïõàÅÛ¶Ûé ÍÛÛÁõà Áõà©Ûé ÜÈÛïõÍÛÛÈÛÈÛÛ  ¾ÛÛ¤éø ̂ ¶Í¤ÖøïõÉÛ¶ÛÅÛ ¾Û¤øàÁõàõýÛÅÛ¾ÛÛ× ̧ ÛóÛýÛÛéÜ•Ûïõ ïõÛ¾Û¶ÛÛ× QRïõÛé¦ø¶Ûé ̂ ¶Í¤ÖøïõÉÛ¶ÛÅÛ ÜÈÛÜ¦øøÀÛé ÍÛÛ¬Ûé ÍÛ×ïõÜÅÛ©Û 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈýÛÛ ™öé ïéõõ ›÷é¬Ûà …Û¸ÛéÅÛ ¸ÛóÛýÛÛéÜ•Ûïõ ïõÛ¾Û¶Ûà ïõÛýÛÙ ¸ÛµµÛÜ©Û¶Ûà ÍïõàÅÛ …éïõ¼Ûà›Û ÍÛÛ¬Ûé ÍÛ×ïõÅÛà©Û ïõÁõà ÉÛïõÛýÛ. †¶Í¤ÖøïõÉÛ¶ÛÅÛ 
ÜÈÛÜ¦øýÛÛé ̧ ÛóÛýÛÛéÜ•Ûïõ ©ÛÛÅÛà¾Û¶Ûà •Ûä¨ÛÈÛ«ÛÛ¶Ûä µÛÛéÁõ¨Û ÍÛäµÛÛÁéõ ™öé …¶Ûé ©ÛÛÅÛà¾ÛÛ¬Ûâ…Ûé¶Ûà ÍïõàÅÛ¶Ûé …ÍÛÁõïõÛÁõïõ Áõà©Ûéé ÜÈÛïõÍÛÛÈÛÈÛÛ ¾ÛÛ¤éø ̧ ÛóÛé©ÍÛÛÐü¶Û 	
…Û¸Ûé ™öé.

IMPS …ÍÛÁõïõÛÁõïõ ¤øà¾ÛÈÛïÙõ ÜÈÛïõÍÛÛÈÛÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ›÷¤øàÅÛ ÍïõàÅÛ ÍÛÛ¬Ûé ¸Û¨Û ÍÛ×¼Û×µÛ µÛÁõÛÈÛé ™öé. …Û¸ÛéÅÛÛ …½ýÛÛÍÛ’õ¾Û¾ÛÛ× ÍÛ×ÅÛ•¶Û 
¤Öéø¦ø¶Ûà ¾ÛÐü©ÈÛ¶Ûà ÍïõàÅÛ ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬ÛÛýÛ, …é¶ÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ïõÛÇœ÷ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛà ™öé. ÍÛ×Í¬ÛÛ¾ÛÛ× ¸Ûä¨ÛÙ ˆ¶Í¤ÖøïõÉÛ¶ÛÅÛ ¾Ûà¦øàýÛÛ 
¸Ûéïéõ›÷¶Ûà Š¸ÛÅÛ¼µÛ©ÛÛ, ©ÛÛÅÛà¾Û  …Û¸Û¶ÛÛÁõ …¶Ûé  ÈýÛÈÛÍ¬ÛÛ¸Û¶Û  (¾Ûé¶Ûé›÷¾Ûê¶¤ø)  ¼Û×¶Ûé¶Ûé …ÍÛÁõïõÛÁõïõ  Áõà©Ûé ©ÛÛÅÛà¾Û …Û¸ÛÈÛÛ¾ÛÛ× ¾ÛþùþùÄ¸Ûõ ¬ÛÛýÛ ™öé.

IMPS ¶Ûà¾Ûà¶ÛÛ ïõ¾ÛÙ˜ÛÛÁõà …¶Ûé ¾Ûà¦øàýÛÛ ¦éøÈÛÅÛÛé¸Û¾Ûé¶¤ø ïõÜ¾Û¤øà ¶ÛÛ ÍÛ½ýÛÛé¶ÛÛ ÍÛÛ¾ÛäÜÐüïõ ̧ ÛóýÛ©¶ÛÛé¶Ûä× ̧ ÛÜÁõ¨ÛÛ¾Û ™öé. …Û ¾ÛàÜ¦øýÛÛ ¦éøÈÛÅÛÛé¸Ûõ¾Ûé¶¤ø 
ïõÜ¾Û¤øà ¶ÛÛ ÍÛ½ýÛÛé, ”ÛÛ¶Û•Ûà …¶Ûé ›ÛÐéüÁõ “ÛéªÛ¶ÛÛ Š²Ûé•ÛÛé, ©ÛÛÅÛà¾Û Ü¶ÛýÛÛ¾ÛïËÛà Ðéü¥øÇ¶Ûà  ÜÈÛÜÈÛµÛ ©ÛÛÅÛà¾Û ÍÛ×Í¬ÛÛ…Ûé ”ÛÛ¶Û•Ûà …¶Ûé 
ÍÛÁõïõÛÁõà …Ûˆ.¤øà.…Ûˆ. ¾ÛÛ¬Ûà ¸ÛÍÛ×þù ïõÁõÈÛÛ¾ÛÛ …ÛÈýÛÛ ™öé.

¶Ûà¾Ûà ›ä÷þùà ›ä÷þùà ÁõÛšýÛ ÍÛÁõïõÛÁõ¶ÛÛ ÁõÛé›÷•ÛÛÁõ …¶Ûé ©ÛÛÅÛà¾Û Ü¶ÛýÛÛ¾ÛïõËÛà, ”ÛÛ¶Û•Ûà …¶Ûé ›ÛÐéüÁõ “ÛéªÛ¶ÛÛ Š²Ûé•ÛÛé ©ÛÛÅÛà¾Û ÜÈÛ½ÛÛ•ÛÛé 
DGT¶ÛÛ …ÜµÛïõÛÁõà…Ûé, DHT “ÛéªÛ¶Ûà ÍÛ×Í¬ÛÛ…Ûé, ¸ÛóäºõÁõà¦øÍÛÙ þùÁéõïõ ¾Ûà¦øàýÛÛ ¦éøÈÛÅÛÛé¸ÛÍÛÙ …¶Ûé ÍÛÐüïõÛýÛÙïõÁõÛéé (ïõÛé…Ûé¦øâ¶Ûé¤øÍÛÙ)ïéõ ›÷é…Ûé¶ÛÛ 
ÍÛµÛ¶Û ¾ÛÛ•ÛÙþùÉÛÙ¶Û Ðéü¥øÇ ¶Ûà¾Ûà …Û ÍÛÛÜÐü©ýÛ ¸ÛóïõÛÜÉÛ©Û ïõÁõÈÛÛ¾ÛÛ× ÍÛºõÇ©ÛÛ ¾ÛéÇÈÛà ©Ûé ¼ÛþùÅÛ …Û½ÛÛÁõ ÈýÛî©Û ïõÁéõéõ ™öé.

National Instructional Media Institute (NIMI) þÕùÈÛÛÁõÛ ¸ÛóïõÛÜÉÛ©Û ¸ÛäÍ©ÛïõÛé …×•Ûóéœ÷ ½ÛÛÌÛÛ¾ÛÛ× ¸ÛóïõÛÜÉÛ©Û ïõÁõÈÛÛ¾ÛÛ× 	
…ÛÈÛé ™öé. ÜÈÛÜÈÛµÛ ÁõÛšýÛ¶ÛÛ ©ÛÛÅÛà¾ÛÛ¬Ûâ…Ûé …¶Ûé ©ÛÛÅÛà¾Ûà ¸ÛóÜÉÛ“ÛïõÛé …Û ¸ÛäÍ©ÛïõÛé¾ÛÛ× ÍÛ¾ÛÛÜÈÛÌ¤ø ÜÈÛÌÛýÛÛé¶Ûé ÍÛÁõÇ©ÛÛ¬Ûà 
ÍÛ¾Ûœ÷ ÉÛïéõ ©Ûé …ÛÉÛýÛ¬Ûà …Û ¸ÛäÍ©ÛïõÛé ¸ÛóÛþéùÜÉÛïõ ½ÛÛÌÛÛ¾ÛÛ× ¸ÛóïõÛÜÉÛ©Û ïõÁõÈÛÛ¶ÛÛé Ü¶Û¨ÛÙýÛ ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ™öé. …Û ¶ÛÜÈÛ¶Û 	
…Ü½Û•Û¾Û¶Ûé ÍÛÛïõÛÁõ NIMI þÕùÈÛÛÁõÛ …×•Ûóéœ÷ ¾ÛÛ× ©ÛíéýÛÛÁõ ïõÁéõÅÛ ¸ÛäÍ©ÛïõÛé •Ûä›÷ÁõÛ©Ûà ½ÛÛÌÛÛ¾ÛÛ× …¶ÛäÈÛÛþù ïõÁõÈÛÛ¶Ûà ïõÛ¾Û•ÛàÁõà ÍÛÛê¸ÛÈÛÛ¾ÛÛ× 	
…ÛÈÛéÅÛ Ðü©Ûà. ›÷é¶Ûé ¾ÛÛ¶Û. …ÜµÛïõ ¾Ûä”ýÛ ÍÛÜ˜ÛÈÛËÛà ÜÈÛ¸ÛäÅÛ Ü¾ÛªÛÛ (IAS), ËÛ¾Û …¶Ûé ÁõÛé›÷•ÛÛÁõ ©Û¬ÛÛ ¾ÛÛ¶Û. Ü¶ÛýÛÛ¾ÛïõËÛà  
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(x)

LEARNING/ ASSESSABLE OUTCOME

On completion of this book you shall be able to

• Set the gas welding plant and join MS sheet in different position
[Different position:1F, 2F, 3F, 1G, 2G, 3G]

• Set the SMAW machine and perform different type of joints on MS
in different position observing standard procedure [Different
types of joints- Fillet (T-joint, lap & Corner), Butt (Square & V);
different position - 1F, 2F, 3F,4F, 1G, 2G, 3G, 4G]

• Set the oxy- acetylene cutting plant and perform different cutting
operations on MS plate [Different cutting operation - Straight,
Bevel, circular]

• Perform welding in different types of MS pipe joints by Gas welding
(OAW) [Different types of MS pipe joints - Butt, Elbow, T-joint, angle
(45 ) joint, flange joint]

• Set the SMAW machine and perform welding in different types of
MS pipe joints by SMAW [Different types of MS pipe joints - Butt,
Elbow, T-joint, angle (45 ) joint, flange joint]

• Choose appropriate welding process and perform joining of
different types of metals and check its correctness [appropriate
welding process - OAW, SMAW; Different metal - SS, CI, Brass,
Aluminium]

• Demonstrate arc gouging operation to rectify the weld joints.

…Û ¸ÛäÍ©Ûî¶ÛÛé …½ýÛÛÍÛ ïõýÛÛÙ ¸Û™öà

•	 ÍÛÛ¾ÛÛ¶ýÛ(¼ÛéÜ¡öïõ) •ÛÛÜ¨ÛÜ©Ûïõ ¾Ûä°ùÛ…Ûé¶Ûà ÍÛ¾Û›÷¨Û …¶Ûé ¸ÛóÛýÛÛéÜ•Ûïõ ïõÛýÛÙ ïõÁõÈÛÛ ¾ÛÛ¤éø¶ÛÛ ÜÍÛµµÛÛ×©ÛÛé

•	 …½ýÛÛÍÛ¾ÛÛ× ÍÛÛþùÛ ¾ÛÉÛà¶Û¶Ûà ›÷é¾Û ÍÛÛ¾ÛÛ¶ýÛ (¼ÛéÜ¡öïõ) ¾Ûä°ùÛ…Ûé¶Ûà ÍÛ¾Û›÷¨Û …¶Ûé Í¸Ì¤ø©ÛÛ

¸ÛÜÁõ˜ÛýÛ

¾Û¤øàÁõàýÛÅÛ (¸ÛäÍ©Ûïõ) ¶Ûé …ÅÛ•Û …ÅÛ•Û ÍÈÛ©Û×ªÛ ýÛäÜ¶Û¤ø¾ÛÛ× ÜÈÛ½ÛÛÜ›÷©Û ïõÁéõÅÛ ™öé, þùÁéõïõ ýÛäÜ¶Û¤ø ¸ÛÛé©ÛÛ¶ÛÛé ÍÛÛÁõÛ×ÉÛ …¶Ûé Assignment 
…Û¸ÛéÅÛ ™öé. þùÁéõïõ ÍÛÛÁõÛ×ÉÛ¶Ûé   ÍÛÁõÇ ½ÛÛÌÛÛ¾ÛÛ× •ÛÛÜ¨ÛÜ©Ûïõ …¶Ûé ÜÈÛßÛÛÜ¶Ûïõ ÜÍÛµµÛÛ×©ÛÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé ¾ÛÛÜÐüÜ©Û …Û¸ÛéÅÛ ™öé. 
…Û ¸ÛäÍ©Ûî¶Ûé (MATERIAL) †¶Í¤Öøïõ¤Áõ ›÷é ©ÛÛÅÛà¾Û …Û¸Ûé ™öé ©Ûé¶ÛÛ ïõÁõ©ÛÛ× ˜Û§ýÛÛ©Ûä× •ÛÇÛÈÛä× ¶ÛÜÐü. …Û ¸ÛäÍ©Ûïõ¶Ûà ¾Ûþùþù¬Ûà þùÁéõïõ 
©ÛÛÅÛà¾ÛÛ¬ÛÙ …¶Ûé þùÁéõïõ ©ÛÛÅÛà¾ÛÛ¬Ûâ¶Ûé ÍÈÛ©Û×ªÛ Áõà©Ûé þùÁéõïõ ýÛäÜ¶Û¤ø¶ÛÛ …éÍÛÛ†¾Ûé¶¤ø ÍÛÛéÅÈÛ ïõÁõÈÛÛ¾ÛÛ× ¾ÛþùþùÄõ¸Û ¬ÛÉÛé. …Û ¸ÛäÍ©Ûî¶Ûà ¾Ûþùþù¬Ûà 	
©ÛÛÅÛà¾ÛÛ¬Ûë…Ûé …ÅÛ•Û …ÅÛ•Û ¸ÛóïõÛÁõ¶ÛÛ ¾Ûä¡ÈÛ¨ÛÛé ŠïéõÅÛà ÉÛïõÛÉÛé ïéõ ›÷é …Û ¸ÛóÛýÛÛéÜ•Ûïõ ïõÛýÛÙ ïõÁõ©Ûà ÈÛ”Û©Ûé …¶Ûä½ÛÈÛ©ÛÛ ÐüÉÛé.

…Û ¸ÛäÍ©Ûïõ¾ÛÛ× ½ÛÁõ¸ÛäÁõ Ü˜ÛªÛïõÛ¾Û (Graphics) ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ™öé ›÷é¶Ûà ¾Ûþùþù¬Ûà ©ÛÛÅÛà¾ÛÛ¬Ûâ…Ûé ÍÛÛ¬Ûé¶ÛÛé ÈÛÛ©ÛÛÙÅÛÛ¸Û 
ÍÛÁõÇ ¼Û¶ÛÉÛé. ©Û¬ÛÛ ©ÛÛÅÛà¾ÛÛ¬Ûâ…Ûé¶ÛÛé ¾Ûä¡öÈÛ¨ÛÛé (Problem) ŠïéõÅÛÈÛÛ ¾ÛÛ¤éø ÍÛÛ˜ÛÛé …Ü½Û•Û¾Û (Approch) ¸Û¨Û …Û¸ÛÉÛé. þùÛ”ÛÅÛÛ…
Ûé¶Ûé ŠïéõÅÛÈÛÛ ¾ÛÛ¤éø ¾ÛÛÜÐü©Ûà Ü˜ÛªÛïõÛ¾Û ¶ÛÛ ÍÈÛÄõ¸Û¾ÛÛ× …¬ÛÈÛÛ ÍÛ×ßÛÛ…Ûé …¬ÛÈÛÛ ÉÛ¼þùÛé¶ÛÛ ÍÈÛÄõ¸Û¾ÛÛ× …Û¸ÛéÅÛ ™öé. þùÛ”ÛÅÛÛ…Ûé¶ÛÛ ÈÛ¨ÛÙ¶Û¾ÛÛ× 
›÷é ¸Û¨Û ÍÛ×ßÛÛ…Ûé …Û¸Ûà ™öé ©Ûé þùÛ”ÛÅÛÛ…Ûé¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× …Û¸ÛéÅÛ ™öé.

þùÁéõïõ ýÛäÜ¶Û¤ø(˜Ûé¸¤øÁõ, ÅÛéÉÛ¶Û) ¶ÛÛ …×©Û¾ÛÛ× ›÷ÄõÜÁõýÛÛ©Û ¸Û¦éø ©ýÛÛ× …éÍÛÛ†¾Ûé¶¤ø …¶Ûé þùÛ”ÛÅÛÛ…Ûé …Û¸ÛéÅÛ ™öé.

ÍÛ¾ÛýÛ•ÛÛÇÛé:

¼Ûà›ä÷ ÈÛÌÛÙ      ÍÛ¾ÛýÛ¶Ûà ºõÛÇÈÛ¨Ûà: 80 ïõÅÛÛïõ

þùÁéõïõ ÍÈÛÛµýÛÛýÛ¾ÛÛ× ïéõ¤øÅÛÛé ÍÛ¾ÛýÛ ÍÛ¾ÛÜ¸ÛÙ©Û ïõÁõÈÛÛ¶ÛÛé ™öé ©Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¶Ûà˜Ûé …Û¸ÛéÅÛ ™öé. ¼Ûé ÈÛÌÛÙ¶ÛÛ …éÜ¶›÷¶ÛàýÛÍÛ ¤Öéø¦ø ¾ÛÛ¤éø ÍÛ¾ÛÛ¶Û 
ˆ¶Í¤Öøî¤Öø¶Ûé …Û ¸ÛäÍ©Ûî¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¾ÛÛÜÐü©Û•ÛÛÁõ ïõÁõÈÛ¾ÛÛ× …ÛÈÛé ™öé.

ÉÛàÌÛÙï	 	 õ	 	  ÅÛéÍÛ¶Û ¶Û×		 	 ÍÛ¾ÛýÛ ºõÛÇÈÛéÅÛ (ïõÅÛÛïõ)

…éïõ¾Û, …¸Ûæ¨ÛÛÚïõ				    1.1.01 - 1.1.07			   4 ïõÅÛÛïõ

	ÈÛ•ÛÙ¾ÛæÇ, •Ûä¨ÛÛé«ÛÁõ …¶Ûé ¸Ûó¾ÛÛ¨Û, ¤øïõÛÈÛÛÁõà				    1.2.08 - 1.2.14			   6 ïõÅÛÛïõ

½ÛÛíéÜ©Ûïõ ÜÈÛ›Õ÷ .Û¶Û				    1.3.15 - 1.3.19			   8 ïõÅÛÛïõ

¾ÛÛÍÛ, ÈÛ›÷¶Û, ÈÛÛéÅýÛä¾Û …¶Ûé –Û¶Û©ÛÛ				    1.4.20 & 1.4.21			   4 ïõÅÛÛïõ

•ÛÜ©Û …¶Ûé ÈÛé•Û, ïõÛýÛÙ, 				    1.5.22 - 1.5.25			   12 ïõÅÛÛïõ

•ÛÁõ¾Ûà …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û …¶Ûé 				    1.6.26 - 1.6.32			   12 ïõÅÛÛïõ

¾ÛæÇ½Ûæ©Û ÈÛà›÷Çà				    1.7.33 - 1.7.38			   12 ïõÅÛÛïõ

¾Ûé¶ÍýÛäÁéõÉÛ¶Û				    1.8.39 - 1.8.43			   10 ïõÅÛÛïõ

ÜÅÛÈÛÁõ …¶Ûé ÜÍÛ¾¸ÛÅÛ ¾ÛÉÛà¶ÛÛé				    1.9.44 & 1.9.45			   6 ïõÅÛÛïõ

ÜªÛïõÛé¨ÛÜ¾ÛÜ©Û				    1.10.46 - 1.10.49		  6 ïõÅÛÛïõ

								        80 Hrs
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1

›÷ÄõÜÁõýÛÛ©Û (Necessity)

¼ÛµÛà ÉÛÛÜÁõÁõàïõ ÁõÛÜÉÛ…Ûé¶Ûé ¸Ûó¾ÛÛ¨Û½Ûæ©Û ®ùÜÌ¤ø…é ›÷ ¾ÛÛ¸ÛÈÛÛ ›Ûé†…é.

…éî¾Û (Unit)

…éïõ ¸ÛóïõÛÁõ¶Ûà ¸Ûó¾ÛÛ¨Û½Ûä©Û …¬ÛÈÛÛ Í¬ÛÛýÛà ÁõÛÜÉÛ ›÷é¶Ûà ¾Ûþùþù¬Ûà …éïõ 
ÍÛÁõ”ÛÛ ¸ÛóïõÛÁõ¶Ûà …¶ýÛ ÁõÛÜÉÛ…Ûé¶Ûé ¾ÛÛ¸ÛÈÛÛ¾ÛÛ …ÛÈÛé ™öé ©Ûé¶Ûé …éî¾Û  ïõÐéü 
™öé.

ÈÛ•Ûâ’õ¨Û (Classification)

¾ÛäÇ½Ûä©Û  …éî¾ÛÛé …¶Ûó Šþ½Ûä©Û …éî¾ÛÛé …é …éî¶ÛÛé¶ÛÛ ¼Ûé  ÈÛ•Ûâ’Áõõ¨Û 
™öé.

¾ÛäÇ½Ûä©Û  …éî¾ÛÛé (Fundamental units)

¼ÛéÜÍÛïõ(¾ÛäÇ½Ûä©Û) ÁõÛÜÉÛ…Ûéé ›÷é¾Û ïéõ ÅÛ×¼ÛÛ†,þÕùÇ …¶Ûé ÍÛ¾ÛýÛ¶ÛÛ …éî¾ÛÛé 
…é¤ÅÛé ¾ÛäÇ½Ûä©Û  …éî¾ÛÛé

Šþ½Ûä©Û …éî¾ÛÛé (Derived units)

›÷é …éî¾ÛÛé¶Ûé  ¾ÛæÇ½Ûä©Û …éî¾ÛÛé ¸ÛÁõ¬Ûà  ©ÛÛÁõÈÛéÅÛÛ ÐüÛéýÛ ™öé …¶Ûé ›÷é 
¾ÛæÇ½Ûä©Û …éî¾ÛÛé ÍÛÛ¬Ûé …˜ÛÇ ÍÛ×¼Û×µÛ µÛÁõÛÈÛé ™öé ©Ûé¶Ûé Šþù½Ûä©Û …éïõ¾ÛÛéé  
ïõÐéüÈÛÛýÛ ™öé. þùÛ.©Û. “ÛéªÛ¹Ç,µÛ¶Û¹Ç, þù¼ÛÛ¨Û,¼ÛÇ ,ÈÛ•ÛéÁéõ.

…éî¾ÛÛé¶Ûà ¸ÛÜµµ©Û…Ûé (Systems of units)

-	 F.P.S  ¸ÛÜµµ©Û …é Ü¼Ûó¤øàÉÛ ¸ÛµµÛÜ©Û ™öé ïéõ ›÷é¾ÛÛ× ÅÛ×¼ÛÛ†,þÕùÇ 
…¶Ûé ÍÛ¾ÛýÛ¶ÛÛ …éî¾ÛÛé …¶Ûä’õ¾Ûé ºäõ¤ø,¸ÛÛŠ¶¦ø …¶Ûé ÍÛéî¶¦ø ™öé.

-	 C.G.S  ¸ÛÜµµ©Û …é ¾ÛéÜ¤Öøïõ ¸ÛµµÛÜ©Û™öé ïéõ ›÷é¾ÛÛ× ÅÛ×¼ÛÛ†,þÕùÇ …¶Ûé 
ÍÛ¾ÛýÛ¶ÛÛ …éî¾ÛÛé …¶Ûä’õ¾Ûé ÍÛéÜ¶¤ø¾Ûà¤Á,•ÛóÛ¾Û …¶Ûé ÍÛéî¶¦ø ™öé.

-	 M.K.S ¸ÛÜµµ©Û …é ¾ÛéÜ¤Öøïõ ¸ÛµµÛÜ©Û ¶ÛÛé ¼Ûà›Ûé  
…éïõ ¸ÛóïõÛÁõ ¾Ûà¤øÁ, ÜïõÅÛÛé•ÛóÛ¾Û …¶Ûé ÍÛéî¶¦ø ™öé.

S. I …éïõ¾Û¶Ûé …Û×©ÛÁõÁõÛÌ¤ÖøàýÛ …éïõ¾ÛÛé ©ÛÁõàïéõ …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é 
¾Ûé¤Öøàïõ …éïõ¾ÛÛé …¶Ûé ¾ÛæÇ½Ûæ©Û …éïõ¾ÛÛé ›÷ ™öé. ©Ûé…Ûé¶ÛÛ ¶ÛÛ¾Û …¶Ûé ÜÍÛ¾¼ÛÛéÅÛ 
¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé. 

…éî¾ÛÛé- …éî¾ÛÛé¶Ûà ¸ÛÜµµ©Û…Ûé¶Ûä ÈÛ•Ûâ’Áõõ¨Û (Unit – classification of unit system)		
…éîÍÛÁõÍÛÛ†¡ö1.1.01 

…éïõ¾ÛÛé¶Ûé ¼Ûé ½ÛÛ•Û¾ÛÛ× ÈÛ•ÛâïõÁõ¨Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¾ÛæÇ½Ûæ©Û …éïõ¾ÛÛé 
…¶Ûé ŠþÕù½Ûæ©Û …éïõ¾ÛÛé. 

¼ÛµÛà ›÷ ¸ÛµµÛÜ©Û¾ÛÛ× ÅÛ×¼ÛÛˆ, þùÇ …¶Ûé ÍÛ¾ÛýÛ¶ÛÛ …éïõ¾ÛÛé ¾ÛæÇ½Ûæ©Û …éïõ¾ÛÛé 
ÐüÛéýÛ ™öé. …é¤øÅÛéïéõ F.P.S, C.G.S, M.K.S …¶Ûé S.I ¸ÛµµÛÜ©Û

ÅÛ×¼ÛÛˆ - ›ÛéïõÛé¸ÛÁõÈÛÛýÛÁõ¶Ûä× ÈÛ›÷¶Û 8 kg ÐüÛéýÛ …¶Ûé …é ÈÛÛýÛÁõ¶ÛÛéÈýÛÛÍÛ 
0.9 cm ÐüÛéýÛ …¶Ûé …é¶Ûà –Û¶Û©ÛÛ 8.9 gm/cm3 ÐüÛéýÛ ©ÛÛéïõÛé¸ÛÁõÈÛÛýÛÁõ¶ÛÛ 
ÍÛéÅÛ¾ÛÛ× ©Ûé¶Ûà ÅÛ×¼ÛÛˆ ïéõ¤øÅÛà ÐüÉÛé?

ŠïéõÅÛ - 

ÁõÛéÅÛ¾ÛÛ× ïõÛé¸ÛÁõ ÈÛÛýÛÁõ¶Ûä× þùÇ = 8 kg  …¬ÛÈÛÛ 8000 gms

ÁõÛéÅÛ¾ÛÛ× ïõÛé¸ÛÁ õÈÛÛýÛÁ¶ÛÛé ÈýÛÛÍÛ = 0.9 cm

ïõÛé¸ÛÁ õÈÛÛýÛÁ¶Ûà –Û¶Û©ÛÛ = 8.9 gm/cm3

ïõÛé¸ÛÁõ ÈÛÛýÛÁ¶ÛÛ …Û¦ø™öéþù¶Ûä× “ÛñªÛºõÇ 

222 0.636cm(0.9)
4

π
d

4

π
==

ïõÛé¸ÛÁõÈÛÛýÛÁ¶Ûä× –Û¶ÛºõÇ

 õÇÛºÛñª" ×ö éþùÛäø™¦Û… ÛýÛÁÛÛïõÛȩ́ ÛÁõÈÛ

õÇÛÛº- ×ÛýÛÁÛäïõÛȩ́ ÛÁõÈÛ
= 

2

3

cm 0.636

cm 898.88

= 1413.33 cm

ïõÛé¸ÛÁõÈÛÛýÛÁ¶ÛàÅÛ×¼ÛÛˆ = 1413.33 cm 

-	 ÍÛ¾ÛýÛ: S. I …éïõ¾Û¾ÛÛ× ÍÛ¾ÛýÛ¶ÛÛé …éïõ¾Û ÍÛéïõ¶¦ø ™öé. 
ïéõÜÅÉÛýÛ¾Û …¨Ûä¾ÛÛ× Áéõ¦øàýÛéÉÛ¶Û¶ÛÛ ¸ÛÁõà½Ûó¾Û¨Û¶Ûé ÍÛ¾ÛýÛ …×©ÛÁõÛÅÛ 
©ÛÁõàïéõÈýÛÛ”ýÛÛÜýÛ©ÛïõÁéõÅÛ ™öé. 

S. I …éïõ¾Û¾ÛÛ×, Ü¼ÛóÜ¤øÉÛ ¸ÛµµÛÜ©Û¾ÛÛ×, …¾ÛéÜÁõïõ¶Û ¸ÛµµÛÜ©Û¾ÛÛªÛ ÍÛ¾ÛýÛ¶ÛÛé  
…éïõ¾Û ÍÛéïõ¶¦ø ›÷ ™öé.

¤éø¼ÛÅÛ - 1

’õ¾Û 
¶Û×

ÁõÛÜÉÛ Ü¼Ûó¤øàÉÛ ¸ÛµµÛÜ©Û ¾ÛéÜ¤Öøïõ ¸ÛµµÛÜ©Û
…Û×©ÛÁõ ÁõÛÌ¤ÖøàýÛ  

¸ÛµµÛÜ©Û

1 FPS Symbol CGS Symbol MKS Symbol S.I Symbol

2 ÅÛ×¼ÛÛ† (Lenght) ºäõ¤ ft ÍÛéÜ¶¤ø¾Ûà¤Áõ cm ¾Ûà¤Á m ¾Ûà¤Á m

3 þùÇ  (Mass) ¸ÛÛŠ¶¦ Ib •ÛóÛ¾Û g ÜïõÅÛÛé•ÛóÛ¾Û kg ,ÜïõÅÛÛé•ÛóÛ¾Û kg

4 ÍÛ¾ÛýÛ (Time) ÍÛéî¶¦ s ÍÛéî¶¦ s ÍÛéî¶¦ s ÍÛéî¶¦ s

5
ïõÁ×õ¤ø (Current)
(ÈÛà›÷ ¸ÛóÈÛÛÐü)

Aõ A Aõ Aõ

6 ©ÛÛ¸Û¾ÛÛ¶Û (Temperature) ºéõÁõ¶ÛÐüà¤ °F ÍÛéÜ¶¤ø•Ûóé¦ °C ÍÛéÜ¶¤ø•Ûóé¦ °C ïéõÅÈÛà¶Û k

7
šýÛÛéÜ©Û¾ÛÙýÛ ©ÛàÈÛó©ÛÛ (Light 

intensity)
ïéõ¶¦éøÅÛÛ cd ïéõ¶¦éøÅÛÛ cd ïéõ¶¦éøÅÛÛ cd ïéõ¶¦éøÅÛÛ cd
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3ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.1.02
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4 ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.02



5ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.02
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¾ÛÛ¸Û¶ÛÛ …éïõ¾ÛÛé …¶Ûé Äõ¸ÛÛ×©ÛÁõ¨Û (Unit – classification of unit system)			 
…éîÍÛÁõÍÛÛ†¡õ 1.1.03 

¾ÛÛ¸Û¶Û¶ÛÛ …éî¾ÛÛé …¶Ûé Äõ¸ÛÛ©ÛÁõ …éïõ¾ÛÛé …¶Ûé ©Ûé¶Ûä ÍÛ×“Ûé¸Û (Units & Abbreviation) 

›÷¬¬ÛÛé …éïõ¾ÛÛé …éïõ¾Û¶ÛäÍÛ×“Ûé¸Û

ïéõÅÛéÁõàºõàïõ ÈÛéÅýÛä (Calorific Value)

ÜÈÛÜÉÛÌ¤ø  ¼ÛÇ©Û¨Û¶ÛÛé ÈÛ¸ÛÁõÛÉÛ  (Specific 
fuel consumption)

ÅÛ×¼ÛÛ†  (Length)

þùÇ  (Mass)

ÍÛ¾ÛýÛ  (Time)

Ÿ¦ø¸Û  (Speed)

¸ÛóÜ©Û ¸ÛóÈÛé•Û (Retardation)

¼ÛÇ  (Force)

¸ÛÜÁõ¼ÛÇ  (Moment)

ïõÛýÛÙ  (Work)

þù¼ÛÛ¨Û    (Pressure)

”Ûæ¨ÛÛé   (Angle)

ïõÛé¨ÛàýÛ •ÛÜ©Û (Angular speed)

ÜïõÅÛÛé›ä÷ÅÛ, ¸ÛóÜ©ÛÜïõÅÛÛé•ÛóÛ¾Û

ÜïõÅÛÛé•ÛóÛ¾Û ¸ÛóÜ©Û ïõÅÛÛïõ ¸ÛóÜ©Û ¶ýÛä¤¶Û

¾ÛàÅÛà¾Ûà¤øÁõ, ¾Ûà¤Áõ ,ÜïõÅÛÛé¾Ûà¤øÁõ

ÜïõÅÛÛé•ÛóÛ¾Û , •ÛóÛ¾Û

ÍÛéî¶¦ø,Ü¾Û¶Ûà¤ø,îÅÛÛïõ

ÍÛéÜ¶¤ø¾Ûà¤Áõ ¸ÛóÜ©Û ÍÛéî¶¦ø,¾Ûà¤øÁõ ¸ÛóÜ©Û ÍÛéî¶¦ø,ÜïõÅÛÛé¾Ûà¤øÁõ 
¸ÛóÜ©Û ïõÅÛÛïõ,¾ÛÛ†ÅÛ ¸ÛóÜ©Û ïõÅÛÛïõ

¾Ûà¤Áõ ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ ÍÛéî¶¦ø

¶ýÛä¤¶Û,ÜïõÅÛÛé ¶ýÛä¤¶Û

¶ýÛä¤¶Û-¾Ûà¤øÁõ

›ä÷ÅÛ

¶ýÛä¤¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ ¾Ûà¤øÁõ ÜïõÅÛÛé ¶ýÛä¤¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ 
¾Ûà¤øÁõ

ÁéõÜ¦øýÛ¶Û

ÁéõÜ¦øýÛ¶Û ¸ÛóÜ©Û ÍÛéî¶¦ø,ÁéõÜ¦øýÛ¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ 
ÍÛéî¶¦ø,ÁõàÈÛÛéÅýÛäÉÛ¶Û ¸ÛóÜ©Û Ü¾Û¶Ûà¤ø, ÁõàÈÛÛéÅýÛäÉÛ¶Û ¸ÛóÜ©Û 
ÍÛéî¶¦

KJ/Kg

Kg/hr/N

Mm ,m, km

Kg, g

S, min, h

Km/h,mph

m/s2

N ,KN

NM

J 

N/m2

rad

RAD/S
RAD/S2

RPM
REV/S

þùÉÛÛ×ÉÛ •Ûä¨ÛÛ×ïõ …¶Ûé ©Ûé¶ÛÛ …éî¾Û¶ÛÛ ½ÛÛ•ÛÛé (Decimal multiplies & parts of units) 

þùÉÛÛ×ÉÛ µÛÛ©Û Üïõ¾Û©Û Ü¸ÛóºõàïÍÛ ÜÍÛ¾¼ÛÛéÅÛ Í¤øÛ¶Û¦Ùø

1012 

109

106

103

102

101

10-1

10-2

10-3

10-6

10-9

10-12

1000000000000

1000000000

1000000

1000

100

10

0.1

0.01

0.001

0.000001

0.000000001

0.000000000001

¤éøÁõÛ

•Ûà•ÛÛ

¾Ûé•ÛÛ

ÜïõÅÛÛé

ºéõî¤øÛé

¦éøïõÛ

¦éøÍÛà

ÍÛé¶¤øà

¾ÛàÅÛà

¾ÛÛ†’õÛé

¶Ûé¶ÛÛé

¸ÛíéïõÛé

T 

G

M

K

h

da

d

c

m

µ
n

p

ÍÛÛé …¼Û›÷ ÈÛ”Û©Û

…éïõ …¼Û›÷ ÈÛ”Û©Û

þùÍÛ ÅÛÛ”Û ÈÛ”Û©Û

Ðü›ÛÁ ÈÛ”Û©Û õ

ÍÛÛé ÈÛ”Û©Û

þùÍÛ ÈÛ”Û©Û

þùÍÛ¾ÛÛé ½ÛÛ•Û 

ÍÛÛé ¾ÛÛé ½ÛÛ•Û 

Ðü›ÛÁõ ¾ÛÛé ½ÛÛ•Û 

þùÍÛ ÅÛÛ”Û ¾ÛÛé ½ÛÛ•Û 

…éïõ …¼Û›÷¾ÛÛé ½ÛÛ•Û 

ÍÛÛé …¼Û›÷¾ÛÛé ½ÛÛ•Û 
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Si …éïõ¾ÛÛé …¶Ûé ¼Ûóà¤øàÉÛ …éïõ¾ÛÛé (Si Units & the British Units) 

ÁõÛÜÉÛ …éî¾Û Ûé Ü¼Ûó¤øàÉÛ …éïõ¾Û Ü¼Ûó¤øàÉÛ  SI …éïõ¾Û

ÅÛ×¼ÛÛ† (Length) 1m=3.281 ft
1 km=0.621 ¾ÛÛˆÅÛ

1ft=0.3048 m
1mile =1.609km

¡ö¦ø¸Û (Speed) 1m/s=3.281 ft/s                
1km/h=0.621 mph

1ft/s=  0.305m/s
1mph=1.61km/h

¸ÛóÈÛé•Û (Accelerction) 1m/s2=3.281 ft/s2 1ft/S2= 0.305m/s2

þùÇ (Mass) 1kg =2.205 lb 1/Ib=0.454kg

¼ÛÇ (Force) 1N =0.225 lbf
1 MN

1Ibf=4.448 N                             
1 million newtons

¤øÛéïÙõ (Torque) 1 Nm = 0.738 lbf ft 1 Ibf ft = 1.355 Nm

þù¼ÛÛ¨Û (Pressure) 1n/m2= 0.000145 ibf/in2

1 Pa = 1 N/m2

1 bar = 14.5038 ibf/in2

1/Ibf/in2=6.896 Kn/m2

1/Ibf/in2=6.895 Kn/m2

ïõÛýÛÙÉÛÜïõ©Û ,ïõÛýÛÙ (Energy,Work) 1J=0.738 ft ibf
1 J=0.239 calorie
(ïéõÅÛóÁõà)
1kJ=0.948 BTU
(1 therm = 100 000 BTU)
1 Kj = 0.526 CHU

1ft Ibf=1.355 J
1 calorie =4.186J( ïéõÅÛóÁõà )

1BTU=1.055 KJ

1 CHU = 1.9 kJ

ïõÛýÛÙ©ÈÛóÁõÛ (Power fuel consumption) 1 kW = 1.34 hp      
1 km/L = 2.82 mile/gallon

1 hp=0.7457 kW
1 mpg = 0.354 km/L

ÜÈÛÜÉÛÌ¤ø  ¼ÛÇ©Û¨Û¶ÛÛé ÈÛ¸ÛÁõÛÉÛ    
(Specific fule consumption )

1 kg/kWh = 1.65 Ib/bhp h
1 litre/kWh = 1.575 pt/bhp h

1Ib/bhp h=0.606 kg/kWh
1 pt/bhp h=0.631 litre/kWh

ŠÌ¾ÛàýÛ ¾ÛäÅýÛ (Calorific Value) 1kJ/kg=0.43BTU/lb
1kJ/kg=0.239CHU/lb

1BTU/Ib=2.326 kJ/kg
1CHU/lb =4.1188  kJ/kg

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03
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ÈýÛÈÛÐüÛÁõ¾ÛÛ …éïõ¾ÛÛé¶ÛÛ ¾ÛÛ¸Û …¶Ûé ©Ûé¶Ûà ÈýÛÛ”ýÛÛ (Units in measuring Practice with definition)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03
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þùÉÛÛ×ÉÛ¶ÛÛ •Ûä¨ÛÛ×ïõ¶ÛÛ ¸ÛäÈÛÛÚ•Û (Prefixes foe decimal 
multiplies & Sub multiplies) 

Š¸ÛýÛÛé•Û (Use)
1¾Ûé•ÛÛ¸ÛÛÍîÅÛ    = 1MPa=1000000Pa
1ÜïõÅÛÛéÈÛÛé¤ø       = 1kw = 1000w
1Ðéüî¤øÛéÜÅÛ¤Áõ     = 1hl=100 L
1¦éøïõÛ¶ýÛä¤Õø¶Û      = 1daN = 10 N
1¦éøÍÛá¾Ûà¤øÁõ      = 1dm = 0.1m
1ÍÛé¶¤øà¾Ûà¤øÁ    õ = 1cm = 0.01m
1¾ÛàÅÛà¾Ûà¤øÁõ     = 1mm = 0.001m
1¾ÛÛ†’õÛê¾Ûà¤øÁõ    = 1µm = 0.000001m

…éïõ¾ÛÛé¶Ûä Äõ¸ÛÛ×©ÛÁõ¨Û (Conversion Factors)

1inch (†‡˜Û)                     = 25.4mm
1mm (¾Ûà¾Ûà)                    = 0.03937(†‡˜Û) inch
1meter (¾Ûà¤Á)                  = 39.37 (†‡˜Û) inch
1micron (¾ÛÛ†’õÛé¶Û)              = 0.00003 937”
1kilometer (ÜïõÅÛÛé¾Ûà¤Áõ)          = 0.621 mile
1pound (¸ÛÛŠ¶¦)             ø   = 453.6 gr
1kg (ÜïõÅÛÛé•ÛóÛ¾Û)                  = 2.205lbs
1metricton (¾Ûé¤Öøàïõ ¤ø¶Û)          = 0.98ton

ÅÛ×¼ÛÛ†¶ÛÛ …éî¾ÛÛé (Units of length)

Micron (¾ÛÛ†ïõÛé¶Û)                          1 µ=0.001mm
Milimetres (¾ÛàÅÛà¾Ûà¤øÁ)                    1mm=1000 µ
Centrimetre(ÍÛé¶¤øà¾Ûà¤øÁõ)                   1cm=10mm
Decimetre(¦éøÍÛà¾Ûà¤øÁõ)                      1dm=10cm
Metre (¾Ûà¤øÁõ)                               1m=10dm
Kilometre (ÜïõÅÛÛê¾Ûà¤øÁõ)                      1km=1000m
Inch (†‡˜Û)                                   1” =25.4mm
Foot (ºæõ¤ø)                                   1”=0.305m
Yard (ýÛÛ¦Ùø)                                 1yd=0.914m
Nautical mile (¶ÛÛé¤øàîÅÛ ¾ÛÛ†ÅÛ)             1Nm=1852m
Geographical mile (œ÷…Ûé•ÛóÛºõàîÅÛ ¾ÛÛ†ÅÛ)  1=1855.4m

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03

ÈÛà›÷þù¼ÛÛ¨Û(Electric Voltage) V ÈÛÛéÅ¤ø V 1 A  ÜÈÛµÛä©Û¸ÛóÈÛÛÐü ¸ÛÍÛÛÁõïõÁõÈÛÛ ¾ÛÛ¤éø 1w ¸ÛÛÈÛÁõÈÛ¸ÛÁõÛýÛ 
©ÛÛé …é ¼Ûé µÛÛ©Ûä¶ÛÛ ™öé¦øÛ ÈÛ˜˜Ûé Š©Û¸Û•Û ¬Û©Ûä× ÈÛà›÷þù¼ÛÛ¨Û 

(Electric Voltage) ¶Ûé1 volt ïõÐéü ™öé.

…ÈÛÁõÛéµÛ(Electric Resistance) R …ÛéÐü¾Û ›Ûé ¼Ûé µÛÛ©Ûä¶ÛÛ ™öé¦øÛ ÈÛ˜˜Ûé1 A ÜÈÛµÛä©Û¸ÛóÈÛÛÐü …é 1 
VÈÛà›÷þù¼ÛÛ¨Û¾ÛÛ× ¸ÛÍÛÛÁõ ¬ÛÛýÛ ©ÛÛé ¼Ûé µÛÛ©Ûä¶ÛÛÈÛÛÐüïõ ™öé¦øÛ 
ÈÛ˜˜Ûé Š©Û¸Û•Û ¬Û©ÛÛ ˆÅÛéî¤Öøàïõ…ÈÛÁõÛéµÛ¶Ûé1 Ohm ïõÐéü ™öé.

ˆÅÛéî¤ÖøàïõÈÛÛÐüïõ©ÛÛ(Electric Conduc-
tance)

G ÍÛà¾Ûé¶ÍÛ S ÈÛÛÐüïõ¶ÛÛ …Û¦ø™öéþù¾ÛÛ×¬Ûà1ÍÛéïõ¶¦ø¾ÛÛ× 1 A ïõÁõ¶¤ø ¸ÛÍÛÛÁõ ¬ÛÛ
ýÛ. ©ÛÛé ̧ ÛÍÛÛÁõ ¬Û©ÛÛ ÈÛà›÷Çà¶ÛÛ ›÷¬¬ÛÛ¶Ûé1 ïäõÅÛ×¼Û ïõÐéü ™öé.

ÜÈÛ›÷Çà¶Ûà ¾ÛÛªÛÛ(Quantity of Elec-
tricity) 

Q ïäõÅÛ×¼Û C(A.S) ÈÛÛÐüïõ¶ÛÛ …Û¦ø™öéþù¾ÛÛ×¬Ûà1ÍÛéïõ¶¦ø¾ÛÛ× 1 A ïõÁõ¶¤ø ̧ ÛÍÛÛÁõ ¬ÛÛýÛ. 
©ÛÛé ¸ÛÍÛÛÁõ ¬Û©ÛÛ ÈÛà›÷Çà¶ÛÛ ›÷¬¬ÛÛ¶Ûé 1 ïäõÅÛ×¼Û ïõÐéü ™öé.
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“ÛéªÛºõÇ¶ÛÛ …éïõ¾ÛÛé (Units of area)

˜ÛÛéÁõÍÛ ¾ÛàÅÛà¾Ûà¤Á

˜ÛÛéÁõÍÛ ÍÛé¶¤øà¾Ûà¤øÁ

˜ÛÛéÁõÍÛ ¾Ûà¤øÁõ

…Áõ (ARE) 

Ðéüî¤øÁõõ

˜ÛÛéÁõÍÛ ÜïõÅÛÛé¾Ûà¤øÁõ

˜ÛÛéÁõÍÛ †‡˜Û

˜ÛÛéÁõÍÛ ºæõ¤ø

˜ÛÛéÁõÍÛ ýÛÛ¦Ùø

˜ÛÛéÁõÍÛ ¾Ûà¤øÁõ

…éïõÁõ

1 …éïõÁõ ø=100 ÍÛé¶¤ø  
1 ÍÛé¶¤ø = 436 ˜ÛÛéÁõÍÛ ºæõ¤ø  
(sq.ft)
1 •ÛóÛŠ¶¦ = 2400 wø ø 

(sq.ft)

1mm2

1cm2                 = 100mm2

1m2                    = 100dm2

1 a             = 100 m2

1ha            = 100a

1km2                 = 100 ha

1sq.in        = 6.45cm2

1sq.ft         = 0.093m2

1sq.yd        = 0.84m2

1 m2                    = 10.76ft2

1                 = 40. 5a

1 Ðéüî¤Áõ …é’õÁõ = 2.47 …éïõÁõ

1 …é’õÁ õ      = 0.4047 Ðéüî¤Áõ

1 Ðéüïõ¤øÁ         = 10000 ˜ÛÛéÁõÍÛ                                           
¾Ûà¤øÁõ

ÈÛ›÷¶Û¶ÛÛ …éïõ¾ÛÛé (Units of weights)

¾ÛàÅÛà•ÛóÛ¾Û ¼ÛÇ

•ÛóÛ¾Û¼ÛÇ

ÜïõÅÛÛé•ÛóÛ¾Û ¼ÛÇ

¤¶Û (Ton)

…ÛòÉÛ (Ounce)

¸ÛÛŠ¶¦ ø(Pound)

ÅÛÛê•Û ¤¶Û (Longton)

ÉÛÛé¤Ùø ¤¶Û (Shortton)

1mgf

1gf = 1000mgf

1kgf= 1000gf

1t= 1000kgf

1=28.35gf

1lbs= 0.454kgf

1= 1016kgf

1= 907kgf

ÍÛéî¶¦	 ø(second) 	 1s

¾Ûá¶Ûà¤ø	 1min		  = 60s

îÅÛÛï	 1h		  = 60min

îþùù …¶Ûé “Û¾Û©ÛÛ¶ÛÛ …éïõ¾ÛÛé (Units of volume & capacity)

µÛ¶Û ¾ÛàÅÛà¾Ûà¤øÁõ  
(Cubic millimetre)

1mm3

µÛ¶Û  ÍÛé¶¤øà¾Ûà¤øÁõ  
(Cubic  centimetre)

1cm3            = 1000 mm3

µÛ¶Û ¦éøÍÛá¾Ûà¤øÁõ     
(Cubic decimetre)

1dm3            = 1000 dm3

µÛ¶Û¾Ûà¤øÁõ (Cubic metre) 1m3              = 1000 dm3

ÅÛà¤ø Áõ (Litre) 1l                  = 1 dm3

Ðéüî¤øÛéÅÛà¤øÁõ (Hectolitre) 1hl                = 100 l

µÛ¶Û†‡˜Û (Cubic inch) 1cu.in           =16.387cm3

µÛ¶Ûºæõ¤ø (Cubic foot) 1cu.ft            =28.317cm3

•ÛéÅÛ¶Û (Ü¼Ûó¤øàÉÛ)  
(Gallon british)

1gal              = 4.54 l

1 µÛ¶Û ¾Ûà¤øÁõ   
(1 cubic metre)

1m3              = 1000liters

1000 µÛ¶Û ÍÛé¶¤øà¾Ûà¤øÁõ  
(1000 cu.cm)

1000cm3      = 1l

1 µÛ¶Û ºæõ¤ø  (1 Cubic foot) 1ft3               = 6.25 •ÛéÅÛ¶Û

1 ÅÛà¤øÁõ  (1 litre) 1lt                 = 0.22 •ÛéÅÛ¶Û

”Ûæ¨ÛÛé (Angle)

1. ïõÛé¨ÛàýÛ …éïõ¾ÛÛé (Centesimal Unit)

1 ïõÛ¤ø”Ûæ¨ÛÛé (Right Angle) 	 = 100Grade(100)

1 •Ûóé¦ø (grade) (1g) 		  = 100min(100’)

1 ¾Ûà¶Ûà¤ø (min)(1’) 		  = 100 sec (100’)

2. …éî¾ÛÛé (Sexagesimal unit)

1 ïõÛ¤Õø”Ûæ¨ÛÛé (Right Angle) 	 = 90Degree

1 ¦øà•Ûóà (1’) 			   = 60 min (60’)

1 ¾Ûá¶Ûà¤ (1’) 			   = 60 sec (60’)

3.	…éî¾ÛÛé Áéõ¦øàýÛ¶Û (Circular unit)

ÁéõÜ¦øýÛ¶Û  …¶Ûé ¦øà•Ûóà ÈÛ˜˜Ûé¶ÛÛ× ÍÛ×¼Û×µÛÛé

1 Áéõ¦øàýÛ¶Û 			   = 

180°				   =   p 	 Áéõ¦øàýÛ¶Û 

1 ¦øà•Ûóà  (1°)			   =   	  Áéõ¦øàýÛ¶Û

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03



11

ÜïõÅÛÛé•ÛóÛ¾Û ¼ÛÇ		  1kgfm		  = 9.80665J 
(Kilogram-force)	

¾Ûà¤øÁõ (Metre)		  1kgfm		  = 9.80665Ws

›æ÷÷ÅÛ  (Joule)		  1J		  = 1Nm

ÈÛÛé¤ø-ÍÛéî¶¦ø		  1Ws		  = 0.102kgfm
(Watt-second)

ÜïõÅÛÛéÈÛÛé¤ø îÅÛÛïõ  		 1kwh		  = 3.6x16J
(Kilowatt hour)		  	 = 859.8456  kcalIT

ÜïõÅÛÛéïéõÅÛÁõà    		  1kcal.It		  = 426kgfm
(Kilocalorie)

ïõÛýÛÙ (Work) ïõÛýÛÙ©ÈÛÁõÛ (Power)

ÜïõÅÛÛé•ÛóÛ¾Û ¼ÛÇ ¾Ûà¤øÁõ ¸ÛóÜ©Û ÍÛéî¶¦ø

1 kgfm/s		  = 9.80665 W

1 ÜïõÅÛÛéÈÛÛé¤		  ø= 1 kw = 1000 w = 1000J/s 	
			   = 102 kgfm/s

¾ÛéÜ¤Öøïõ ÐüÛéÍÛÙ¸ÛÛÈÛÁõ 		 1 Hp = 75 kgfm/s		
			   = 0.736 kw

1 ïéõÅÛÁõà			  = 4.187J

1 ÜïõÅÛÛéïéõÅÛÁõà ¸ÛóÜ©Û ïõÅÛÛïõ 	 = 1kcalIT/h = 1.163w

þù¼ÛÛ¨Û (Pressure)

¸ÛÛÍîÅÛ (pascal)		  1 Pa			   = 1N/m2 		  1atm		  = 101325 Pa

¼ÛÛÁõ(Bar)		  1bar = 10N/cm2		 = 100000 Pa = Torr 	 1 Torr		  = 	        = 133.32 pa

ÈÛÛ©ÛÛÈÛÁõ¨Û		  1atm			   = 1kgf/cm2 		  1kgf/cm2  = 735.6mm of mercury (¸ÛÛÁõÛé)

101325 
760

½ÛÛíéÜ¾Û©Ûàïõ ÁõÛÉÛà…Ûé (Geometrical quantities)

Symbol
(ÜÍÛ¾¼ÛÛéÅÛ)

½ÛÛíÜ©Ûïõ ÁõÛÉÛà Äõ¸ÛÛ×©ÛÜÁõ©Û  
…éïõ¾ÛÛé

S.I S.I ÍÛà¾ÛÛ 
ÍÛ×ßÛÛ

l

h

b

r

d

D, δ

S

A(S)

V(v)

α,β,γ

l

l,la

ÅÛ×¼ÛÛ† (Length)

Œ˜ÛÛ† (Height)

¸ÛÐüÛéÇÛ† (Width)

ÜªÛšýÛÛ (Radius)

ÈýÛÛÍÛ (Diametre)

ÜþùÈÛÛÅÛ ¶Ûà ›Û¦øÛ† (Wall thickness)

¸Û¬Û¶Ûà ÅÛ×¼ÛÛ† (Length of path)

“ÛéªÛ¹Ç (Area)

µÛ¶Û¹Ç  …¬ÛÈÛÛ ïþù(Volume)

”Ûä¨ÛÛé (Angle)

©ÛÁ×õ•Û ÅÛ×¼ÛÛ† (Wave length)

“ÛéªÛ¹Ç¶Ûà ¼Ûàœ÷ (Second  
moment of area)

M

M

M

M

M

M

M

m2

m

°

Km

cm4

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

¾Ûà¤Áõ (Metre)

˜ÛÛéÁ ÍÛ ¾Ûà¤Áõ (Square  metre)

 µÛ¶Û ¾Ûà¤Áõ (Cubic metre)

ÁéõÜ¦øýÛ¶Û (1rad=57.3`) (Radian)

ÜïõÅÛÛé¾Ûà¤øÁõ (Kilometre)

¾Ûà¤øÁõ ¶ÛÛé ˜ÛÛÁõ  –ÛÛ©Û (Metre to the 
fourth power)

m

m

m

m

m

m

m

m2

m

rad

km

m4

þÕùÇ  (Mass)

m

p

I,J

þùÇ (Mass)

µÛ¶Û©ÛÛ  (Density)

›÷¦Õø©ÈÛ  (Moment of inertia)

kg

g/cm3

Kg,m2

ÜïõÅÛÛé•ÛóÛ¾Û   (Kilogram)
ÜïõÅÛÛé•ÛóÛ¾Û¸ÛóÜ©Û µÛ¶Û ¾Ûà¤Áõ 
(Kilogram per cubicmetre)
¶ýÛä¤Õø¶Û˜ÛÛéÁ ÍÛ ¾Ûà¤øÁ (Newton 
metre) 

kg

Kg/m3

N,m2
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ÍÛ¾ÛýÛ  (Time)

T		 Time or time interval		  s	      Second			   s

nu		  Rotational frequency		  l/min	      Reciprocal second		  l/s 

u,v,w,c		  Velocity speed			   m/min	      Metre per second		  m/s

ɯ		  Angular velocity			  rad/s	      Radian per second		  rad/s

g		  Acceleration of freefall		  m/s2	      Metre per second square	 m/s2 

a		  Acceleration			   m/s2	      Metre per second square	 m/s2 

		  Retardation			   m/s2	      Metre per second square	 m/s2

¼ÛÇ …¶Ûé þù¼ÛÛ¨Û (Force and Pressure)

F		  ¼ÛÇ (Force)			   kgf		  ¶ýÛä¤Õø¶Û	 		  N
								        (1kgf=9.80665 N)

G (P,W)	 ÈÛ›÷¶Û (Weight)			   kgf		  ¶ýÛä¤Õø¶Û			   N

g		  ÜÈÛÜÉÛÌ¤ø ÈÛ›÷¶Û			   kgf/m3		  ¶ýÛä¤Õø¶Û ¸ÛóÜ©Û µÛ¶Û¾Ûà¤øÁõ 	 N/m3

		  (Specific weight)

M		  ÈÛé•Û¾ÛÛ¶Û (¼ÛÇ x …×©ÛÁõ)  		  kgf.m		  ¶ýÛä¤¶Û¾Ûà¤øÁõ 		  N,m
		  (Moment of force)
		  (force x distance)

P		  þù¼ÛÛ¨Û(¼ÛÇ / “ÛéªÛ¹Çõ) 		  kgf/cm2		 ¸ÛÛÍîÅÛ,¶ýÛä¤Õø¶Û ¸ÛóÜ©Û		 N/m2

		  (pressure) (force/area)				    ˜ÛÛéÁõÍÛ ¾Ûà¤Áõ

P		  ¸ÛóÜ©Û¼ÛÇ (Normal stress)		  kgf/mm2	 ¼ÛÛÁõ (1bar=10N/m)	 N/m

t,p		  ïõ©ÛÙ¶Û ¸ÛóÜ©Û¼ÛÇ (Shear stress)	 kgf/mm2	 ¼ÛÛÁõ			   -

E		  ÜÍ¬Û©ÛàÍ¬ÛÛ¸Ûïõ©ÛÛ¶ÛÛé …×ïõ		  kgf/mm2	 ¶ýÛä¤Õø¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ¾Ûà¤øÁõ	 N/m2

		  (Modulus of elasticity)

G		  ïõ©ÛÙ¶Û…×ïõ (Shear modulus)	 kgf/mm2	 ¶ýÛä¤Õø¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ¾Ûà¤øÁõ	 N/m2

m		  –ÛÌÛñ¨ÛÛ×ïõõ (Co-efficient of friction)	 …éî¾Û ¶Û¬Ûà	   -õ			   NM

©ÛÛ¸Û¾ÛÛ¶Û (Temperature)

ÍïéõÅÛ •ÛÅÛ¶Û Ý¼Ûþäù Š©ïõÅÛ¶Û Ý¼Ûþäù

ÍÛé¶¤øà•Ûóé¦ø (°C) (Centigrade)

ºéõÁõ¶ÛÐüà¤ø (°F) (Fahrenheit)

ïéõÅÈÛà¶Û (K) (Kelvin)

Äõ¾ÛÁõ (°R) (Reaumur)

O°C

32°F

273K

O°R

100°C

212°×F

373K

80°R

°R
  80

°C
100

K- 273
100

°F- 32
180= = =

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03



13

ïõÛýÛÙ,ïõÛýÛÙÉÛÜï©Ûõ …¶Ûé ¼ÛÇ (Heat, Work, Energy & Force)

A,W		  ïõÛýÛÙ 				    Kgfm		  ›ä÷ÅÛ (1J=1Nm)		  J(Nm)

P		  ïõÛýÛÙ©ÈÛÁõÛ				   kgfm/s		  ÈÛÛé¤ø			   W(J/S)

E,W		  ïõÛýÛÙÉÛÜïõ©Û 			   kgfm/s		  ›ä÷ÅÛ			   J(Nm)

n		  ïõÛýÛÙ “Û¾Û©ÛÛ              		  -		  -			   -

W,A,E,Q	 ŠÌ¾ÛÛ¶ÛÛé š¬¬ÛÛé			   Kcal		  ›ä÷ÅÛ			   J

c		  ÜÈÛÜÉÛÌ¤ø ŠÌ¨Û©ÛÛ			   Kcal/kgf°c	 ›ä÷ÅÛ ¸ÛóÜ©Û ¶ýÛä¤Õø¶Û ¸ÛóÜ©Û 	 J/N°k

								        ¦øà•Ûóà ïéõÅÈÛà¶Û

		  ŠÌ¾ÛÛÈÛÛÐüî©ÛÛ			   Kcal/mh°c	 ›ä÷ÅÛ ¸ÛóÜ©Û ¾Ûà¤øÁõ ¸ÛóÜ©Û 	 J/ms°k

								        ÍÛéî¶¦ø ¸ÛóÜ©Û ¦øà•Ûóà ïéõÅÈÛà¶Û

¼ÛÇ		  C.G.S ¸ÛµµÛÜ©Û¾ÛÛ×	 : ¼ÛÇ (¦øÛ†¶Û) 	 = þùÇ(gm) X ¸ÛóÈÛé•Û (Cm/sec2)	

		  F.P.S ¸ÛµµÛÜ©Û¾ÛÛ   : ¼ÛÇ (¸ÛÛŠ¶¦ø) 	 = þùÇ(lb) X ¸ÛóÈÛé•Û (ft/ sec2)	

		  M.K.S ¸ÛµµÛÜ©Û¾ÛÛ  : ¼ÛÇ(¶ýÛä¤Õø¶Û) 	 = þùÇ(kg) X ¸ÛóÈÛé•Û (mtr/ sec2)	

		  1 ¦øÛ†¶Û          			  = 1 gmX1 cm/sec2		

		  1 ¸ÛÛŠ¶¦         			   = 1lbX1ft/sec2		

		  1 ¶ýÛä¤¶Û          			  = 1kgx1mtr/ sec2 105 dynes		

		  1 •ÛóÛ¾Û ÈÛ›÷¶Û       		  = 981 dynes		

		  1 lb ÈÛ›÷¶Û			   = 32 poundals		

		  1 kg ÈÛ›÷¶Û			   = 9.81 Newtons

ÜÈÛµÛäÜ©ÛýÛ ÁõÛÉÛà…Ûé (Electrical quantities)

V		  †ÅÛéî¤Öøàïõ  ¸ÛÛé¤éøÜ¶ÉÛýÛÅÛ		  V		  (ÈÛÛéÅ¤ø) Volt		  V(W/A)
		  (Electric potential)

E		  †ÅÛéî¤ÖøÛé ¾ÛÛé¤øàÈÛ ºõÛéÍÛÙ			  V		  (ÈÛÛéÅ¤ø) Volt		  V(W/A)
		  (Electromotive force)

I		  †ÅÛéî¤Öøàïõ ïõÁ×õ¤ø (ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü) 	 A		  (…éÜ¾¸ÛýÛÁ)õõ Ampere	 A
		  (Electric current)

R		  †ÅÛéî¤Öøàïõ Áõœ÷Í¤Á			   W              	 …ÛéÐü¾Û			   Ω(V/A)
		  (Electric resistance)

e		  ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ			   W m		  …ÛéÐü¾Û ¾Ûà¤øÁõ		  Vm/A
		  (Specific resistance)

G		  ÈÛÛÐüïõ©ÛÛ				    W-1		  ÍÛà¾Ûé¶ÍÛ 		  	 S
		  (Conductance)

…éÍÛÛ†¶Û¾Ûé¶¤ø ÅÛ×¼ÛÛ†, þùÇ, ¼ÛÇ, ïõÛýÛÙ,ïõÛýÛÙ©ÈÛÁõÛ …¶Ûé Š›ÛÙ¶Ûä Äõ¸ÛÛ×©ÛÁõ¨Û

1	 Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé 

a  5 ýÛÛ¦Ùø ¶Ûé ¾Ûà¤Áõ¾ÛÛ× ºéõÁõÈÛÛé

b	 15 ¾ÛÛ†ÅÛ¶Ûé ÜïõÅÛÛé¾Ûà¤øÁõ¾ÛÛ ºéõÁõÈÛÛé

c  7 ¾Ûà¤Áõ¶Ûé ýÛÛ¦Ùø¾ÛÛ× ºéõÁõÈÛÛé

d  320 ÜïõÅÛÛé¾Ûà¤øÁõ¶Ûé ¾ÛÛ†ÅÛ¾ÛÛ× ºéõÁõÈÛÛé

2	 Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé 

a  5¸ÛÛŠ¶¦ø¶Ûé ÜïõÅÛÛé•ÛóÛ¾Û¾ÛÛ× ºéõÁõÈÛÛé

b  8.5 ÜïõÅÛÛé•ÛóÛ¾Û¶Ûé ¸ÛÛŠ¶¦ø¾ÛÛ ºéõÁõÈÛÛé

c  5 …ÛêÍÛ¶Ûé•ÛóÛ¾Û¾ÛÛ× ø ºéõÁõÈÛÛé

d	 16 ¤øÕø¶Û¶Ûé ÜïõÅÛÛé•ÛóÛ¾Û¾ÛÛ× ºéõÁõÈÛÛé

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.03
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3 	Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé 

a 40 †‡˜Û ¶Ûé ÍÛé¶¤øà¾Ûà¤Áõ¾ÛÛ×  ºéõÁõÈÛÛé

b 12 ºæõ¤Õø¶Ûé ¾Ûà¤øÁõ¾ÛÛ×  ºéõÁõÈÛÛé

c 5 ¾Ûà¤øÁõ ¶Ûé†‡˜Û ¾ÛÛ× ºéõÁõÈÛÛé

d 8 ¾Ûà¤øÁõ ¶Ûé ºæõ¤¾ÛÛ× ºéõÁõÈÛÛé

4	 Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé 

a  234 µÛ¶Û¾Ûà¤Áõø¶Ûé •ÛéÅÛ¶Û¾ÛÛ× ºéõÁõÈÛÛé

b  2 µÛ¶Ûºæõ¤ø¶Ûé¾Ûà¤øÁõ ø¾ÛÛ ºéõÁõÈÛÛé

c  2.5 •ÛéÅÛ¶Û¶Ûé ÅÛà¤øÁõ ¾ÛÛ×  ºéõÁõÈÛÛé

d  5 ÅÛà¤øÁõ ¶Ûé •ÛéÅÛ¶Û¾ÛÛ× ºéõÁõÈÛÛé

5	 ¸ÛóË¶ÛÛé ¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé.

a	 120°  = _____________ °F

b	 8mm   =______________ †‡˜Û

c	 12mm =______________ †‡˜Û

6	 Äõ¸ÛÛ×©ÛÁ ïõÁõàõ  ÉÛÛéµÛÛé.  

…éïõ ïõÛÁõ¶Ûé  40 miles ¾ÛäÍÛÛºõÁõà ïõÁõ©ÛÛ 1 •ÛéÅÛ¶Û ¼ÛÇ©Û¨Û ÈÛÛ¸ÛÁéõ 
™öé. 

…é›÷ ïõÛÁõ 120km ¶Ûä× …×©ÛÁõ ïõÛ¸Û©ÛÛ ïéõ¤øÅÛä× ¼ÛÇ©Û¨Û ÈÛÛ¸ÛÁÉÛéõ ?

7	 ¾Ûé¤Öøàïõ …éïõ¾Û ¾ÛÛ×¬Ûà Ü¼Ûó¤øàÉÛ …éî¾Û ¾ÛÛ× ºéõÁõÈÛÛé.

a	 ÍÛéî¶¦ø, ¾Ûà¶Ûà¤ø, îÅÛÛïõ

b	 •ÛóÛ¾Û, ÜïõÅÛÛé•ÛóÛ¾Û

c	 ÅÛà¤øÁõ, µÛ¶Û¾Ûà¤øÁõ

d	 ˜ÛÛéÁõÍÛ ÍÛéÜ¶¤ø¾Ûà¤øÁõ, ˜ÛÛéÁõÍÛ ÜïõÅÛÛé¾Ûà¤øÁõ 

8	 ¶Ûà˜Ûé¶ÛÛ ÍÛ“Ûé¸Û¶Ûé ÜÈÛÍ©ÛÁõà©Û ïõÁõÛé.

a	 Km/L
b	 N/m2

c 	 Kw
d 	 m/s2

e 	 Rpm

9	 ¶Ûà˜Ûé¶ÛÛ S.I …éî¾ÛÛé¶Ûä× ›÷ÄõÜÁõýÛÛ©Û …¶ÛäÍÛÛÁõ Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé.

a	 ÅÛ×¼ÛÛ†

i	 3.4 m 	 =	 _________ mm

ii	 1.2 m 	 =	 _________ cm

iii	 0.8 m 	 =	 _________ mm

iv	 0.02 km 	 = 	 _________ cm

v	 10.2 km 	 =	 _________ mile

vi	 I6 m 	 =	 _________ km

vii	 18 m 	 =	 _________ mm

viii  450 m 	 =	 _________ km

ix	 85 cm 	 =	 _________ km

x	 0.06 km 	 =	 _________ mm

b	 þùÇ

i	 650 g		  =	 ________ kg

ii	 300 cg 		  =	 ________ g

iii	 8 g 		  =	 ________ dg

iv	 120 mg 		  =	 ________ g

v	 8 dag 		  =	 ________ mg

vi	 2.5 g 		  =	 ________ mg

vii	 2.5 g 		  =	 ________ kg

viii  20 cg 		  =	 ________ mg

ix	 0.05 mt 		  =	 ________ kg

c 	 ¼ÛÇ

i	 1.2 N 		  =	 ________ Kg

ii	 2.6 N 		  =	 ________ Kg

iii	 800 N 		  =	 ________ KN

iv	 14.5 kg 		  =	 ________ N

v	 25 kg 		  =	 ________ N

d 	 ïõÛýÛñ, Œ›Ûñ, ŠÌ¾ÛÛ¶ÛÛé š¬¬ÛÛé

i	 2 Nm 		  =	 ________ Ncm

ii	 50 Ncm 		  =	 ________ Nm

iii	 120 KJ 		  =	 ________ J

iv	 40 J 		  =	 ________ KJ

v	 300 Wh 		  =	 ________ Kwh

e 	 ïõÛýÛñ©ÈÛÁõÛ

i 	 200 mw 		  =	 _______ w
ii	 0.2 kw 		  =	 _______ w
iii	 300 kw 		  =	 _______ mw
iv	 2.106 w 		  =	 _______ mw
v	 6.10-4 kw		  =	 _______ mw
vi	 2 w 		  =	 _______ kw
vii	 350 w 		  =	 _______ kw
viii   2 × 10-3 kw 	 =	 _______ w
ix	 0.04 w 		  =	 _______ w

f	 ›÷ÄõÁõàýÛÛ©Û ¾Ûäš¼Û Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé.

i	 3 Nm 		  =	 ________ J
ii	 2 J 		  =	 ________ ws
iii	 12 J 		  =	 ________ KJ
iv	 3 Nm/s 		  =	 ________ J/S
v	 5 N 		  =	 ________ KN
vi	 3 KJ 		  =	 ________ NM
vii	 18 J/S 		  =	 ________ w
viii 12 w 		  =	 ________ J/S
ix	 KJ/S 		  =	 ________ Nm/S
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…ÈÛýÛÈÛÛé, •Ûä.ÍÛÛ.…., ÅÛ.ÍÛÛ.…. …¶Ûé þùÛ”ÛÅÛÛ (Factors , HCF, LCM & Problems)		
…éîÍÛÁõÍÛÛ†¡õ 1.1.04

…ÜÈÛ½ÛÛšýÛ ÍÛ×”ýÛÛ …¶Ûé ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛû(Prime 
numbers & whole numbers)
…ÈÛýÛÈÛ (Factor)
…ÈÛýÛÈÛ …é ¶ÛÛ¶Ûà ÍÛ×”ýÛÛ ™öé ›÷é ¾ÛÛé¤øà ÍÛ×”ýÛÛ¶Ûé ¼ÛÁõÛ¼ÛÁõ ½ÛÛ•Û¾ÛÛ× ÈÛÐé˜Ûé 
™öé. þùÛ.©Û.

24, 72, 100 ÍÛ×”ýÛÛ…Ûé¶ÛÛé …ÈÛýÛÈÛ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø,
24 = 2 x 2 x 2 x 3
72 = 2 x 2 x 2 x 3 x 3
100 = 2 x 2 x 5 x 5

2,3,5 ÍÛ×”ýÛÛ…Ûé¶Ûé …ÈÛýÛÈÛÛé ïõÐéÈÛÛýÛ ™öé.

…ÜÈÛ½ÛÛšýÛ …ÈÛýÛÈÛ¶Ûà ÈýÛÛ”ýÛÛ (Definition of Prime 
factor)
…ÜÈÛ½ÛÛšýÛ…ÈÛýÛÈÛ …é ÍÛ×”ýÛÛ ™öé ›÷é …ÜÈÛ½ÛÛšýÛÍÛ×”ýÛÛ¶Ûé …ÈÛýÛÈÛ ¾ÛÛ× 
ÈÛÐé˜Ûé ™öé. þùÛ.©Û.
57 = 3 × 19

3 …¶Ûé 19 ÍÛ×”ýÛÛ…Ûé …é …ÜÈÛ½ÛÛšýÛ…ÈÛýÛÈÛ ™öé.

©Ûé¾Û¶Ûé …ÛÈÛÛ ¶ÛÛ¾Û¬Ûà …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ïõÛÁõ¨Û ïéõ 3 …¶Ûé 19 ¸Û¨Û 
…ÜÈÛ½ÛÛšýÛÍÛ×”ýÛÛ¶Ûà î“ÛÛ¾ÛÛ× …ÛÈÛé ™öé.

•Ûä.ÍÛÛ.…. ¶Ûà ÈýÛÛ”ýÛÛ (Definition of H.C.F)
•ÛäÂú©Û¾Û ÍÛÛ¾ÛÛ¶ýÛ …ÈÛýÛÈÛ (Highest common Factor)

•Ûä.ÍÛÛ.…. …é …Û¸ÛéÅÛà ÍÛ×”ýÛÛ…Ûé¶ÛÛé ›ä÷¬Û¶ÛÛé ÍÛÛíé¬Ûà ¾ÛÛé¤øÛé

…×ïõ ™öé ›÷é ©Ûé ›ä÷¬Û¶Ûà ¼ÛµÛà ÍÛ×”ýÛÛ…Ûé¶ÛÛé ÍÛ×¸Ûæ¨Ûñ Áõà©Ûé ½ÛÛ•Ûé ™öé.

24,72,100 ÍÛ×”ýÛÛ…Ûé¶ÛÛé•Ûä.ÍÛÛ.…. ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø,
24 = 2 × 2 × 2 × 3
72 = 2 × 2 × 2 × 3 × 3
100 = 2 × 2 × 5 × 5

2 × 2 = 4 …é …ÈÛýÛÈÛÛé ™öé ›÷é …Û¸ÛéÅÛà ªÛ¨ÛéýÛ ÍÛ×”ýÛÛ…Ûé¾ÛÛ¤éø ÍÛÛ¾ÛÛ¶ýÛ 
™öé.

©Ûé¬Ûà •Ûä.ÍÛÛ.…. = 4

ÅÛ.ÍÛÛ.…. ¶Ûà ÈýÛÛ”ýÛÛ (Definition of L.C.M)
ÅÛµÛä©Û¾Û ÍÛÛ¾ÛÛ¶ýÛ …ÈÛýÛÈÛ (Lowest  common Multiple)

…Û¸ÛéÅÛà ÍÛ×”ýÛÛ…Ûé¶ÛÛé ›ä÷¬Û¶ÛÛé ÅÛµÛä©Û¾Û ÍÛÛ¾ÛÛ¶ýÛ …ÈÛýÛÈÛ …é¤øÅÛé

ïéõ …éïõ …éÈÛà ¶ÛÛ¶ÛÛ ¾ÛÛ× ¶ÛÛ¶Ûà ÍÛ×”ýÛÛ ïéõ ›÷é¾ÛÛ× …Û¸ÛéÅÛÛ ›ä÷¬Û¶Ûà ¼ÛµÛà 
ÍÛ×”ýÛÛ…Ûé¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬Û† ›ÛýÛ.

•	 ¶Ûà˜Ûé …Û¸ÛéÅÛà ÍÛ×”ýÛÛ¶ÛÛ …ÈÛýÛÈÛ ¸ÛÛ¦øÛé.
7, 17, 20, 66, 128

7, 17 - …Û ¼Û×¶Ûé ÍÛ×”ýÛÛ…Ûé …ÜÈÛ½ÛÛ›ýÛ ÍÛ×”ýÛÛ…Ûé ™öé.

©Ûé¬Ûà ©Ûé¾Û¶ÛÛ 1 …¶Ûé ÍÛ×”ýÛÛ ¸ÛÛé©Ûé …é¾Û ¼Ûé ›÷ …ÈÛýÛÈÛ ™öé. ©Ûé¶ÛÛ ÜÍÛÈÛÛýÛ 
¼Ûà›Û ïõÛé† …ÈÛýÛÈÛ ÐüÛé©ÛÛ ¶Û¬Ûà.

2     20
2     10
        5

66 ¶ÛÛ…ÈÛýÛÈÛ = 2×3×11

2	 66
3	 33
11	11

128 ¶ÛÛ …ÈÛýÛÈÛ = 2 × 2 × 2 × 2 × 2 × 2 × 2

2	 128
2	 64
2	 32
2	 16
2	 8
2	 4
2	 2

•	 3 ¬Ûà 29 ÍÛäµÛà¶ÛÛé …ÜÈÛ½ÛÛ›ýÛ ÍÛ×”ýÛÛ…Ûé ¸ÛÍÛ×þù  ïõÁõÛé.
3,5,7,11,13,17,19,23,29

• 	 ¶Ûà˜Ûé …Û¸ÛéÅÛà ÍÛ×”ýÛÛ¶ÛÛé •Ûä.ÍÛÛ.…. ÉÛÛéµÛÛé 78,128,196

	 78 = 2 × 3 × 13

128 = 2 × 2 × 2 × 2 × 2 × 2 × 2
2	 196
2	 98
49	49 

196 = 2×2×49
		  78,128,196 ¶ÛÛé 
		  •Ûä.ÍÛÛ.…. = 2
• 	 84,92,76 ¶ÛÛé ÅÛ.ÍÛÛ.…. ÉÛÛéµÛÛé.

ÅÛ.ÍÛÛ.…. =

ÅÛ.ÍÛÛ.….= 2×2×3×7×23×19 = 36708
•	 36, 108, 60 ¶ÛÛé ÅÛ.ÍÛÛ.…. ÉÛÛéµÛÛé.
	 36,108,60 ¶ÛÛé  ÅÛ.ÍÛÛ.…. = 2×2×3×3×3×5 = 540

…¸Ûæ¨ÛÛ×ñïõÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ …¶Ûé ¼ÛÛþù¼ÛÛïõà¾ÛÛ×ÅÛ.ÍÛÛ.…. …¶Ûé •Ûä.ÍÛÛ.…. 
ÉÛÛéµÛÈÛÛ¶Ûà ›÷ÂúÜÁõýÛÛ©Û Š½Ûà ¬ÛÛýÛ ™öé.
…¸Ûæ¨ÛÛ×ñïõÛé - ÍÛÁõÈÛÛÇÛé, ¼ÛÛþù¼ÛÛïõà, •Ûä¨ÛÛïõÛÁõ …¶Ûé ½ÛÛ•ÛÛïõÛÁõ20 ¶ÛÛ…ÈÛýÛÈÛ = 2×2×5

2	 78
3	 39
13	13 

2	 128
2	 64
2	 32
2	 16
2	 8
2	 4
2	 2

2	 84	 92	 76
2	 42		 46	 38
3	 21		 23	 19
7	 23		 19

2	 36	 108	 60
2	 18	 54	 30
3	 9	 27	 15
3	 3	 9	 5
3	 1	 3	 5
5	 1	 1	 5
	 1	 1	 1
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Fractions - Addition, substraction, multiplication & division		  
…éîÍÛÁõÍÛÛ†¡õ 1.1.05

ÈÛ¨Ûñ¶Û (Description)

¶ýÛæ¶Û©Û¾Û ÁõÛÜÉÛ ïéõ ›÷é ÍÛ×¸Ûæ¨ÛñÍÛ×”ýÛÛ ¶Û¬Ûà. þùÛ.©Û.

   Ü¾ÛËÛ …¸Ûæ¨ÛÛ×ñï ™öé ïéõ ›÷é¾ÛÛ× …×ÉÛ …¶Ûé ™öéþù …ÛÈÛéÅÛÛ ™öé.

…×ÉÛ / ™öéþù (Numerator/Denominator)

þùÉÛÛñÈÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ¸Ûä¨Ûñ ÍÛ×”ýÛÛ¶ÛÛ ›÷é¤øÅÛÛ ½ÛÛ•Û ¸ÛÛ¦éøÅÛ ™öé ©Ûé¶Ûé 
…¸Ûæ¨ÛÛ×ñï ¾ÛÛ× ÅÛÛ†¶Û¶Ûà Š¸ÛÁõõ …ÛÈÛéÅÛ ÍÛ×”ýÛÛ ™öéþù¾ÛÛ× ÁõÛ”ÛéÅÛ ÍÛ×”ýÛÛ¶ÛÛ 
ïéõ¤øÅÛÛ¾ÛÛ× ½ÛÛ•Û ™öé ©Ûé¶Ûé …×ÉÛ¾ÛÛ× þÉÛÛñÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. þùÛ.©Û.

	

1,3,7 - …×ÉÛ			   4,12 - ™öéþù

…¸Ûæ¨ÛÛ×ñï ¶Ûà ÍÛ¾Û›÷ (Fraction : Concept)

þùÁéõïõ ÍÛ×”ýÛÛ¶Ûé …¸Ûæ¨ÛÛ×ñï ©ÛÁõàïéõ þùÉÛÛñÈÛà ÉÛïõÛýÛ ™öé. þùÛ.©Û. 

	 …éïõ  ÍÛ×¸Ûä¨Ûñ ÍÛ×”ýÛÛ¶Ûé …¸Ûæ¨ÛÛ×ñï ¾ÛÛ× þùÉÛÛñÈÛà ÉÛïõÛýÛ ™öé. þùÛ.©Û.

Fraction.e.g. (Fig 1)

…¸Ûæ¨ÛÛ×ñï ¶Ûà Ýïõõ¾Û©Û (Fraction : Value)

›÷ýÛÛÁéõ …¸Ûæ¨ÛÛ×ñï ¶ÛÛ …×ÉÛ …¶Ûé ™öéþù ¶Ûé ÍÛÁõ”Ûà ÍÛ×”ýÛÛ ÈÛ¦éø •Ûä¨ÛÈÛÛ ïéõ 
½ÛÛ•ÛÈÛÛ¾ÛÛ×…ÛÈÛé ©ýÛÛÁéõ …¸Ûæ¨ÛÛ×ñï ¶Ûà Ýïõõ¾Û©Û …é¤ÅÛà ›÷ ÁõÐéü ™öé.

•Ûä¨ÛÛïõÛÁõ (Multiplication)

šýÛÛÁéõ …¸Ûæ¨ÛÛ×ñï ÍÛ×”ýÛÛ¶ÛÛé •Ûä¨ÛÛïõÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé©ýÛÛÁé…×ÉÛ¶Ûà ¼ÛµÛà 
›÷ Áõî¾ÛÛé ¶ÛÛé •Ûä¨ÛÛïõÛÁõ…×ÉÛ¾ÛÛ× …¶Ûé 

™öéþù¶Ûà  ¼ÛµÛà Áõî¾ÛÛé¶ÛÛé •Ûä¨ÛÛïõÛÁõ ™öéþù ¾ÛÛ× ÅÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

½ÛÛ•ÛÛïõÛÁõ (Division)

šýÛÛÁéõ …¸Ûæ¨ÛÛ×ñï ÍÛ×”ýÛÛ¶ÛÛé ½ÛÛ•ÛÛïõÛÁõ ¼Ûàœ÷ …¸Ûæ¨ÛÛ×ñï ÍÛ×”ýÛÛ ÈÛ¦éø 
½ÛÛ•ÛÈÛÛ¶Ûà ÐüÛéýÛ ©ýÛÛÁéõ ¼Ûàœ÷ÍÛ×”ýÛÛ ¶Ûé ŠÅÛ¤øÛÈÛà•Ûä¨ÛÛïõÛÁõ ïõÁõÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé.

ÍÛÁõÈÛÛÇÛé …¶Ûé ¼ÛÛþù¼ÛÛïõà (Addition & Subtraction)

šýÛÛÁéõ …¸Ûæ¨ÛÛ×ñïõÛé¶Ûä ÍÛÁõÈÛÛÇÛé …¬ÛÈÛÛ ¼ÛÛþù¼ÛÛïõà  ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé, ©ýÛÛÁé 
…¸Ûæ¨ÛÛ×ñïõÛé¶ÛÛ ™öéþùÛé ÍÛÁõ”ÛÛõ ÐüÛéÈÛÛ ›Ûéˆ…é  ›Ûé …ÍÛÁõ”ÛÛ ™öéþùÛé ÐüÛéýÛ ©ÛÛé 
©Ûé¶Ûé ¸Ûó¬Û¾Û ÍÛÁõ”ÛÛ ïõÁõÈÛÛ ›Ûéˆ…é. …é ÍÛÛíé¬Ûà …Ûé™äö ÍÛÛ¾ÛÛ¶ýÛ™öéþù ™öé 
…¶Ûé …é …¸Ûæ¨ÛÛ×ñï ¶ÛÛ ™öéþ¶ÛÛ ÍÛÛíé¬Ûà ÍÛÛ¾ÛÛ¶ýÛ…ÜÈÛ½ÛÛ›ýÛ ÍÛ×”ýÛÛ…Ûé¶ÛÛé 
•Ûä¨ÛÛïõÛÁõ ™öé.

Examples

•	

		

•	

		

•	

								      

	

• 	

		
…¸Ûæ¨ÛÛ×ñï ¶ÛÛ ¸ÛóïõÛÁõ (Tyes of fraction)
•	 ÉÛäµµÛ …¸Ûæ¨ÛÛ×ñï …é ýÛä¶Ûà¤øà (…éïõ) ïõÁõ©ÛÛ …Ûé™ä×ö ÐüÛéýÛ ™öé.

	 …ÉÛäµµÛ …¸Ûæ¨ÛÛ×ñï¾ÛÛ× …×ÉÛ …é ™öéþù ïõÁõ©ÛÛ ¾ÛÛé¤øÛé ÐüÛéýÛ ™öé.

•	 Ü¾ÛËÛ ÍÛ×”ýÛÛ¾ÛÛ× ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ …¶Ûé …¸Ûæ¨ÛÛ×ñï …ÛÈÛéÅÛÛ ÐüÛéýÛ ™öé.



17

…¸Ûæ¨ÛÛ×ñï ¶ÛÛé ÍÛÁõÈÛÛÇÛéé (Additon of fraction)

	
…Û¸Û …¸Ûæ¨ÛÛ×ñïõÛé¶Ûé Š¾ÛéÁõÈÛÛ ¾ÛÛ¤éø, …Û¸Û¨Ûé ™öéþù 2,8,12  ¶Ûä× ÅÛ.ÍÛÛ.…. 
ÉÛÛéµÛÈÛä ¸Û¦ÉÛé.

2,8,12  ¶Ûä× ÅÛ.ÍÛÛ.…. ÉÛÛéµÛÛé.

Í¤éø¸Û 1 ÅÛ.ÍÛÛ.….

	

2	 2,	8,	12
2	 1,	4,	6
	 1,	2,	3

2,2,2,3 …é …ÈÛýÛÈÛÛé ™öé.

›÷é¬Ûà ÅÛ.ÍÛÛ.…. = 2×2×2×3 = 24

Í¤éø¸Û 2

…¸Ûæ¨ÛÛ×ñï ¶Ûà ¼ÛÛþù¼ÛÛïõà (Subtraction  of fraction)

Í¤éø¸Û 1: ¸Ûó¬Û¾Û ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¶Ûé ¼ÛÛþù ïõÁõÛé 17- 9 = 8

Í¤éø¸Û 2: 16,32 ¶ÛÛé ÅÛ.ÍÛÛ.….  = 32

ïõÛÁõ¨Û ïéõ ÍÛ×”ýÛÛ 16 …é ÍÛ×”ýÛÛ 32 ¶Ûé ½ÛÛ•Ûé ™öé.

…¸Ûæ¨ÛÛ×ñïõÛé¶Ûé ¼ÛÛþù ïõÁõõ©ÛÛ 

Í¤éø¸Û 1 ¾ÛÛ×¬Ûà ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¶Ûé Š¾ÛéÁõ©ÛÛ

…Û¸Û¨Û¶Û	

ÍÛÛ¾ÛÛ¶ýÛ …¸Ûæ¨ÛÛ×ñï (Common fraction).

ÈÛ©ÛÛ …¶Ûé …Ûé™öÛ¶Ûà Ü¶ÛÉÛÛ¶Ûà ¶ÛÛ× þùÛ”ÛÅÛÛ.

(ÍÛÁõÈÛÛÇÛé …¶Ûé ¼ÛÛþù¼ÛÛïõà)

þùÛ”ÛÅÛÛ 

¶Ûà˜Ûé¶ÛÛ Ü¶ÛýÛ¾ÛÛé …¶ÛäÍÛÛÁõÈÛÛ 

1	 ¼ÛµÛà ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¶Ûé Š¾ÛéÁõÛé.

2	 ¼ÛµÛà +ÍÛ×”ýÛÛ…Ûé¶Ûé Š¾ÛéÁõÛé.

3	 ¼ÛµÛà -ÍÛ×”ýÛÛ…Ûé¶Ûé Š¾ÛéÁõÛé.

4	 ¼ÛµÛÛ ™öéþùÛé ¶Ûä ÅÛ.ÍÛÛ.…. ÉÛÛéµÛÛé.

ŠïéõÅÛ (Solution)

Í¤éø¸Û 1: ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¶Ûé Š¾ÛéÁõÛé = 3 + 6 – 5 = 4

Í¤éø¸Û 2: …¸Ûæ¨ÛÛ×ñïõÛéŠ¾ÛéÁõÛé = 

4,8,16,32 ¶ÛÛé ÅÛ.ÍÛÛ.…. 32 ™öé

Í¤éø¸Û 3: ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¶Ûé ºõÁõà¬Ûà Š¾ÛéÁõÈÛÛ

…Û¸Û¨Û¶Ûé 

þùÛ”ÛÅÛÛ (Examples)

ÍÛÛ¾ÛÛ¶ýÛ …¸Ûæ¨ÛÛ×ñï 

•	 •Ûä¨ÛÛïõÛÁõ

	 a	
14

3

7

4
x

8

3

7

4
by

8

3
== 	 b   

16

5

8

5
x

4

3
x

3

2
=

•	 ½ÛÛ•ÛÛïõÛÁõ

	 a 	 2
5
32x

16
5

32
5

16
5

==÷

	 b	  
33
161

33
49

22
7x

3
14

7
22

3
14

7
13

3
24 ===÷=÷

•	 Addition

	 8

7

8

124

8

1

4

1

2

1

82,4,8L..C.M
8

1

4

1

2

1

=
++

=++

==

++

•	 ¼ÛÛþù¼ÛÛïõà

	 2

1
1

2

3

4

6
4

39

4

3

4

9
4

3

4

1
2

4

3

4

1
2

4

3

4

1
35

4

3
3

4

1
5

===

-
=-=

-=-+=

-+-=-

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.05
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ÍÈÛÛµýÛÛýÛ Assignment

1	 ¶Ûà˜Ûé …Û¸ÛéÅÛà ÍÛ×”ýÛÛ ¶Ûé …ÉÛäµµÛ …¸Ûä¨ÛÛ×ñïõÛé ¾ÛÛ× ºéõÁõÈÛÛé

2	 ¶Ûà˜Ûé¶Ûà ÍÛ×”ýÛÛ…Ûé ¶Ûé Ü¾ÛËÛ ÍÛ×”ýÛÛ ¾ÛÛ× ºéõÁõÈÛÛé

3.	 •Ûä¨Û ÍÛ×”ýÛÛ (x) ÉÛÛéµÛÛé

4	 ÍÛÛþä×ù Âú¸Û …Û¸ÛÛé

5	 •Ûä¨ÛÛïõÛÁõ ïõÁõÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.05
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6	 ½ÛÛ•ÛÛïõÛÁõ ïõÁõÛé

7	 •Ûä¾Û ÍÛ×”ýÛÛ ÅÛ”ÛÛé

8	 ¶Ûà˜Ûé¶Ûà ÍÛ×”ýÛÛŠ¾ÛéÁõÛé

9	 ¼ÛÛþù¼ÛÛïõàïõÁõÛé

10	ÍÛÛþä×ù Âú¸Û …Û¸ÛÛé

11	…ÉÛäµµÛ …¸Ûä¨ÛÛòïõ ¾ÛÛ× þùÉÛÛñÈÛÛé

12	Ü¾ÛËÛ ÍÛ×”ýÛÛ ïéõ ÍÛ×¸Ûä¨Ûñ ÍÛ×”ýÛÛ¾ÛÛ× ºéõÁõÈÛÛé

13	…Ü©Û ÍÛ×Ü“Û¸©Û Äõ¸Û¾ÛÛ× ºéõÁõÈÛÛé

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.05
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þùÉÛÛ×ÉÛ …¸Ûä¨ÛÛòïõ- ÍÛÁõÈÛÛÇÛé, ¼ÛÛþù¼ÛÛïõà, •Ûä¨ÛÛïõÛÁõ …¶Ûé ½ÛÛ•ÛÛïõÛÁõ (Decimal fractions - 
Addition, subtraction, multiplication & division)	                  …éîÍÛÁõÍÛÛ†¡õ 1.1.06

ÈÛ¨Ûñ¶Û (Description)

þùÉÛÛ×ÉÛ …¸Ûä¨ÛÛòïõ …é …¸Ûä¨ÛÛòïõ ™é ïéõ ›÷é¶ÛÛé ™öéþ 10ù …¬ÛÈÛÛ ¶ÛÛé 10 –ÛÛ×©Û 
…¬ÛÈÛÛ 10 ¶ÛÛé •Ûä¨Û›÷ ›÷é¾Û ïéõ 10,100,1000,10000, ÈÛ•ÛéÁéõ ÐüÛéýÛ 
™öé. þùÉÛÛ×ÉÛ …¸Ûä¨ÛÛòïõ¶ÛÛé ¾Û©ÛÅÛ¼Û :-

12.3256 …é¤ÅÛé

Áõ›æ÷…Û©Û (Representation)

™öéþ¶Ûé ¼ÛÛïõÛ©Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ™öéþù ¶ÛÛ ¾ÛæÅýÛ ¶ÛÛ …ÛµÛÛÁéõ þùÉÛÛ×ÉÛ 
Ý¼Ûþäù¶Ûé ÍÛ×”ýÛÛ ¶ÛÛ …ÅÛ•Û …ÅÛ•Û Í¬ÛÇé ¾ÛæîÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

þùÛ.©Û   

ÍÛÁõÈÛÛÇÛé …¶Ûé ¼ÛÛþù¼ÛÛïõà (Addition and subtraction)

þùÉÛÛ×ÉÛ …¸Ûä¨ÛÛòî¶Ûé Š½ÛÛ (Vertical) ’õ¾Û¾ÛÛ× •ÛÛé¥øÈÛÛé, …é¤ÅÛé þùÁéõïõ 
…¸Ûä¨ÛÛòî ›÷é¶ÛÛé ÍÛÁõÈÛÛÇÛé …¶Ûé ¼ÛÛþù¼ÛÛïõà ïõÁõÈÛÛ¶Ûà ™öé ©Ûé¶ÛÛ þùÉÛÛ×ÉÛ 
Ý¼Ûþäù …éïõ ¶Ûà ¶Ûà˜Ûé ¼Ûà›ä÷ …ÛÈÛé, …éÈÛà Áõà©Ûé ¾ÛæïõÛé, ›÷é¬Ûà ¼ÛµÛÛ ›÷ 
þÉÛÛ×ÉÛ Ý¼Ûþäù …éïõ ÍÛàµÛà Áéõ”ÛÛ ¾ÛÛ× •ÛÛé¥øÈÛà ÉïõÛýÛ. ›÷éÈÛà Áõà©Ûé ©Û¾Ûé 
ÍÛ×¸Ûæ¨Ûò ÍÛ×”ýÛÛ¶Ûä× ÍÛÁõÈÛÛÇÛé ïéõ ¼ÛÛþù¼ÛÛïõà ïõÁõÛé ™öÛé …éÈÛà Áõà©Ûé þùÉÛÛ×ÉÛ  
ÍÛ×”ýÛÛ…Ûé¶Ûä ïõÁõÛé …¶Ûé þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûé ›÷ÈÛÛ¼Û ¾ÛÛ× þùÉÛÛ×ÉÛ Ý¼Ûþäù…Ûé¶ÛÛ 
ïõÛéÅÛ¾Û ¶Ûà ¶Ûà˜Ûé ¾ÛæïõÛé.

›÷é þùÉÛÛ×ÉÛ …¸Ûæ¨ÛÛòî¶Ûà Ýïõ¾Û©Û 1 ïõÁõ©ÛÛ …Ûé™öà ÐüÛéýÛ ™öé ©Ûé¾ÛÛ× ÉÛä¶ýÛ 
þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûà …Û•ÛÇ ÅÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. þùÛ.©Û 45/100=0.45 
[…¶Ûé .45 ¶Ûà ›÷é¾Û ¶ÛÜÐü]

0.375+3.686 Š¾ÛéÁõÛé.

	 0.375
	 3.686

	 4.061

18.72 ¶Ûé 22.61 ¾ÛÛ×¬Ûà ¼ÛÛþù ïõÁõÛé.

	 22.61
	 18.72

	 3.89

•Ûä¨ÛÛïõÛÁõ (Multiplication)

þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûé …ÈÛ•Û¨ÛÛé …¶Ûé ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ¶Ûà ›÷é¾Û •Ûä¨ÛÛïõÛÁõ ïõÁõÛé.
þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷ ¸ÛÁ ïäõÅÛ ïéõ¤øÅÛÛ …×ïõÛé ™öé ©Ûé ÉÛÛéµÛÛé.šÈÛÛ¼Û 
¾ÛÛ× þùÉÛÛ×ÉÛ Ü¼Ûþäù¶Ûé …éÈÛà Áõà©Ûé ¾ÛäïõÛé ïéõ þùÉÛÛ×ÉÛõ Ý¼Ûþäù¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷ ¸ÛÁ 
…×ïõÛé¶Ûà ÍÛ×”ýÛÛ …é ¸ÛóÛé¼ÅÛé¾Û(ÍÛÈÛÛÅÛ)¾ÛÛ× ›÷é þùÉÛÛ×ÉÛ Ý¼Ûþäù…Ûé ™öé.©Ûé¶Ûà 
›÷¾Û¨Ûà¼ÛÛ›ä÷ ¸ÛÁ …ÛÈÛéÅÛÛ …×ïõÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁ ¬ÛÛýÛ.

2.5 ¶Ûé 1.25 ÈÛ¦é •Ûä¨ÛÛé.ø

	 =25×125=3125õõ. þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷ ¸ÛÁ …ÛÈÛéÅÛÛ 
…×ïõÛé¶ÛÛé ÍÛÁõÈÛÛÇÛé 3 ™öé.©Ûé¬Ûà šÈÛÛ¼Û 3.125 ™öé.

½ÛÛ•ÛÛïõÛÁ (Division)

½ÛÛ›ï¶Ûé ÍÛ×¸Ûæ¨Ûñ ÍÛ×”ýÛÛ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶ÛÛ þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûé ›÷¾Û¨Ûà ¼ÛÛ›ä÷ 
”ÛÍÛé¦øÈÛä ½ÛÛ•ÛºÇõ¾ÛÛ× ̧ Û¨Û þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûé ÍÛÁõ”ÛÛ ¸Ûó¾ÛÛ¨¾ÛÛ× ”ÛÍÛé¦øÛé,›÷ÂúÁõ 
¸Û¦é ©ÛÛé ÉÛæ¶ýÛÛé Š¾ÛéÁõÛé …¶Ûé ¸Û™öà ½ÛÛ•ÛÛïõÛÁõ ïõÁõÛé.

0.75 ¶Ûé 0.25 ÈÛ¦é ½ÛÛ•ÛÛé.ø

•Ûä¨ýÛÛ×ïõ ¾ÛÛ× þùÉÛÛ×ÉÛ Ý¼Ûþäù¶Ûé › ¾Û¨Ûà ¼ÛÛ›ä÷ ¸ÛÁõ …éïõ,¼Ûé 
Í¬ÛÇ ”ÛÍÛé¦øÛé šýÛÛÁéõ •Ûä¨ÛÛ×ïõ 10,100 ÐüÛéýÛ ™öé. …¶Ûé 
©ÛéÈÛà ›÷ Áõà©Ûé ªÛ¨Û Í¬ÛÇ ”ÛÍÛé¦øÛé šýÛÛÁéõ •Ûä¨ÛÛ×ïõ 1000 
ÐüÛéýÛ ™öé. šýÛÛÁéõ 10,100 ÈÛ•ÛéÁé ÈÛ¦é ½ÛÛ•ÛÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé ©ýÛÛÁéõ þùÉÛÛ×ÉÛ Ü¼Ûþäù¶Ûé ¦øÛ¼Ûà ¼ÛÛ›ä÷ ¸ÛÁõ …éïõ,¼Ûé ÈÛ•ÛéÁé 
Í¬ÛÇõ ”ÛÍÛé¦ÕøÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ŠþùÛÐüÁõ¨Û (Example)
900 mm ÅÛÛ×¼ÛÛ ¼ÛÛÁõ¾ÛÛ¬Ûà ›Ûé 3 mm ¶Ûà þùÁéõï ¸Ûà¶Û ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ×  
…ÛÈÛé ©ÛÛé ïäõÅÛ ïéõ¤øÅÛà ¸Ûà¶Û ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ?ïäõÅÛ ïéõ¤ÕøÅÛä ¾Û¤øàÁõàýÛÅÛ ¼ÛÛïõà 
¼Û˜Ûà šÉÛé.

¸Ûà¶Û ¶Ûà ÅÛ×¼ÛÛˆ

= 2.25+55.36+12.18

= 69.79 mm

40 ¸Ûé›÷

¼ÛÛÁõ ¶Ûà ÅÛ×¼ÛÛˆ = 900 mm
Í¤éø¸Û 1 

µÛÛÁõÛé ïäõÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà ¸Ûà¶Û ¶Ûà ÍÛ×”ýÛÛ = x
x ÍÛ×”ýÛÛ ÈÛÛÇÛ ¸Ûà¶Û ¶Ûà ÅÛ×¼ÛÛˆ = x x 69.79mm
Í¤éø¸Û 2
þÁéõï ¸Ûà¶Û ¶Ûä ¼Û•ÛÛ¦ø(waste) = 3 x x mm = 3 x mm
Í¤éø¸Û 1 …¶Ûé Í¤éø¸Û 2 Š¾ÛéÁõà ¼ÛÛÁõ ¶Ûà ÅÛ×¼ÛÛˆ ÍÛÛ¬Ûé ÍÛÁõ”ÛÛ¾Û¨Ûàõ 
ïõÁõ©ÛÛ,

69.79 x mm + 3 x mm = 900 mm
x (69.79 mm+3 mm) = 900 mm
x (72.79 mm) = 900 mm
x = 900÷72.79
›÷é¬Ûà ïäõÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà ¸Ûà¶Û ¶Ûà ÍÛ×”ýÛÛ = 12
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¼Ûà›ä÷ (Secondly)

¼ÛÛïõà ÁõÐéü©Ûä ¾Û¤øàÜÁõýÛÅÛ

-	 ¼ÛÛÁõ ¶Ûà ïäõÅÛ ÅÛ×¼ÛÛˆ-12 ¸Ûà¶Û ¶Ûà ÅÛ×¼ÛÛˆ+î¤øá•Û¶Ûä î˜ÛÁõÛé 
(¼Û•ÛÛ¦)

=	 900mm - (12x69.79+12x3) mm

=	 900 - (837.48+36) mm

=	 900 - 873.48 mm

=	 26.52 mm

¼ÛÛïõà ÁõÐéü©Ûä ¾Û¤øàÜÁõýÛÅÛ = 26.52mm

þùÉÛÛ×ÉÛ ¶Ûä …¸Ûä¨ÛÛÚïõÛé¾ÛÛ …¸Ûä¨ÛÛÚïõÛé¶Ûä þùÉÛÛ×ÉÛ¾ÛÛÂú¸ÛÛ×©ÛÁõ.

•	 þÕùÉÛÛ×ÉÛ ¶Ûé …¸Ûä¨ÛÛÚïõÛé¾ÛÛ Âú¸ÛÛ©ÛÁ ïõÁõÛé.

ŠþùÛÐüÁõ¨Û (Example)

0.375 ¶Ûé …¸Ûä¨ÛÛÚïõÛé¾ÛÛ ºéõÁõÈÛÛé.  ÏÈÛé þùÉÛÛ×ÉÛ Ü¼Ûþäù¶Ûà Ü¶Û˜Ûé …éïõ 1 ¾Ûäïõà 
©Ûé¶Ûé ¸ÛÛ™ÕöÇ ›÷é¤ÕøÅÛÛ …×ïõ ™öé ©Ûé¤ÕøÅÛÛ ÉÛæ¶ýÛÛé ¾ÛäïõÛé.

	

•	 …¸Ûä¨ÛÛÚïõÛé¶Ûé þùÉÛÛ×ÉÛ¾ÛÛ× ºéõÁõÈÛÛé.

ŠþùÛÐüÁõ¨Û (Example)

• 	  ¶Ûé þùÉÛÛ×ÉÛ¾ÛÛ ºéõÁõÈÛÛé.

 ¶Ûé ½ÛÛ•ÛÛïõÛÁõ ¶Ûà ÍÛÁõÇ ÜÁõ©Ûé ½ÛÛ•ÛÛé ¸ÛÁ×õ©Ûä ÍÛ×”ýÛÛ 9 (…×ÉÛ) ¸Û™öà 
    ÉÛæ¶ýÛÛé (›÷ÂúÁõàýÛÛ©Û ¸Ûó¾ÛÛ¨Ûé ) ¾ÛäïõÛé.

	

	 = 0 .5625

•	   ¶Ûé þùÉÛÛ×ÉÛ¾ÛÛ× ºéõÁõÈÛÛé.

	

0.875

0      
40    
40    

56  
60  

64
70008

= 0.875

¸Ûä¶ÛÁõÛÈÛÜ©ÛÙ©Û  þùÉÛÛ×ÉÛ (Recurring Decimal)

šýÛÛÁéõ …¸Ûä¨ÛÛÚïõÛé¶Ûé þùÉÛÛ×ÉÛ ºéõÁõÈÛÈÛÛ …ÛÈÛé ™öé,  ©ýÛÛÁéõ ïéõ¤ÕøÅÛÛïõ …¸Ûä¨ÛÛÚïõÛé 
¼ÛÁõÛ¼ÛÁõ Áõà©Ûé þÕùÉÛÛ×ÉÛ ¾ÛÛ× Âú¸ÛÛ©Û×Áõ ¬Ûˆ ›ÛýÛ ™öé. ›÷ýÛÛÁéõ ïéõ¤ÕøÅÛÛïõ …¸Ûä¨ÛÛÚïõÛé 
¾ÛÛ× ÉÛéÌÛ …ÛÈÛÈÛÛ¶Ûä ¼Û×µÛ ¬Û©Ûä ¶Û¬Ûà. ©Ûé …ÛÈÛÈÛÛ¶Ûä  ›ÛÁõà ÁõÛ”Ûé ™öé …¶Ûé  
¸Ûä¶ÛÁõÛÈÛÜ©ÛÙ©Û ¬Û©ÛÛ ÁõÐéü ™öé. ©Ûé…Ûé ¶Ûé ¸Ûä¶ÛÁõÛÈÛÜ©ÛÙ©Û þùÉÛÛ×ÉÛ ïõÐéüÈÛÛýÛ ™öé.

ŠþùÛÐüÁõ¨Û (Examples)

• 	    ¶Ûé þÕùÉÛÛ×ÉÛ ¾ÛÛ× ºéõÁõÈÛÛé

a	

b	 0.666
3

20000

3

2
==  	

c	

- ©Ûé…Ûé ¶Ûä× ¶Ûà˜Ûé¶Ûà ›÷é¾Û ÅÛ”ÛÛýÛ ™öé. …×ïõ ¶Ûà …Û•ÛÇ Ý¼Ûþäù ÅÛ”ÛÛýÛ ™öé. 

0.3333 ——> 0.3

0.6666 ——> 0.6

0.14857142 ——> 0.14857

…×ïõ ¶Ûà …Û•ÛÇ  ïõÁéõÅÛÛ Ý¼Ûþäù ¶Ûà ¶ÛÛêµÛ ÅÛéÈÛà.

…Û¸Û¨Ûé  …Ü¶›÷Ü¶ÛýÛÁõá•Û ( †š¶ÛéÁõà)  •Û¨Û©ÛÁõà ¾ÛÛ× þùÉÛÛ×ÉÛ Ý¼Ûþäù ¶Ûé 
ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé  4  Í¬ÛÇ ÍÛäµÛà ÁõÛ”Ûà…é ™öà…é.

¾ÛÛ¸ÛéÅÛà Ýïõ¾Û©Û¶Ûà •Û¨Û©ÛÁõà ¾ÛÛ× …×þùÛ›Ûé (Approximations 
in Measured Value calculations)

¾ÛÛ¸ÛéÅÛà Ýïõ¾Û©Û ¶Ûà •Û¨Û©ÛÁõà ¾ÛÛ× þùÉÛÛ×ÉÛ ¶ÛÛ 4 Í¬ÛÇ ïõÛºõà ™öé …¶Ûé 
ïéõ¤ÅÛÛïõ ½ÛÛ•ÛÛé ¶ÛÛ ¸ÛÜÁõ¾ÛÛ¨ÛÛé ¾ÛÛ× ¾Ûé†¶¤éø¶Ûé¶ÍÛ  ïÛ¾Û•ÛàÁõà ¸Ûä¨Ûò

ïõÁõÈÛÛ ¾ÛÛ¤éø 3 þùÉÛÛ×ÉÛ Í¬ÛÇ ¸ÛýÛÛÙ¸©Û ™öé.

þùÉÛÛ×ÉÛ ¾ÛÛ× …×þùÛ›Ûé ÅÛ”ÛÈÛÛ¶Ûà Áõà©Û

1.73556 = 1.7356	 4 þùÉÛÛ×ÉÛ Í¬ÛÇ ¾ÛÛ× ÍÛäµÛÛÁõ©ÛÛ  
5.7343   =  5.734	 3 þùÉÛÛ×ÉÛ Í¬ÛÇ ¾ÛÛ× ÍÛäµÛÛÁõ©ÛÛ  
0.9345   =   0.94	 2 þùÉÛÛ×ÉÛ Í¬ÛÇ ¾ÛÛ× ÍÛäµÛÛÁõ©ÛÛ  

10, 100,1000  ÈÛ¦é  •Ûä¨ÛÛïõÛÁõ  …¶Ûé ½ÛÛ•ÛÛïõÛÁõ

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.06
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þùÉÛÛ×ÉÛø 10 ÈÛ¦é •Ûä¨Û©ÛÛ ø

þùÉÛÛ×ÉÛ …¸Ûä¨ÛÛÚï ¶Ûé õ10, 100,1000  ÈÛ¦é •Ûä¨ÛÛïõÛÁ ïõÁõà ÉÛïõÛýÛ 
™öé …¶Ûé •Ûä¨ÛÛ×ï¾ÛÛ× ›÷é¤øÅÛÛ ÉÛæ¶ýÛÛé ™öé ©Ûé¤øÅÛÛ …×ïõÛéõ ÈÛ¦é  þùÉÛÛ×ÉÛÝ¼Ûþä¶Ûéù  
›÷¾Û¨Ûà ¼ÛÛ›ä÷ ”ÛÍÛé¦øà ÉÛïõÛýÛ ™öé.

•	 4.645 × 10		  =	 46.45 (…éïõ Í¬ÛÇ )
• 	4.645 × 100		  =	 464.5 (¼Ûé Í¬ÛÇÛé )
•	 4.645 × 1000		  =	 4645 (ªÛ¨Û Í¬ÛÇÛé)
þùÉÛÛ×ÉÛ ¶Ûé 10  ÈÛ¦é ½ÛÛ•Û©ÛÛ :

þùÉÛÛ×ÉÛ  …¸Ûä¨ÛÛÚï ¶Ûé õ10, 100,1000  ÈÛ¦é  ½ÛÛ•ÛÛïõÛÁõ  ïõÁõà ÉÛïõÛýÛ ™öé 
…¶Ûé ½ÛÛ•Û¹Ç ¾ÛÛ× ›÷é¤øÅÛÛ ÉÛæ¶ýÛÛé ¾ÛæîÈÛÛ¶Ûà ›÷ÂúÁõ ¸Û¦éø ™öé

©Ûé¤øÅÛÛ …×ïõÛé ÈÛ¦é þùÉÛÛ×ÉÛÝ¼Ûþäù  ¶Ûé ¦øÛ¼Ûà ¼ÛÛ›ä÷ ”ÛÍÛé¦øàø ÉÛïõÛýÛ ™öé.

ŠþùÛÐüÁõ¨Û (Examples)

•	 3.732  ÷ 10	 = 0.3732 (…éïõ Í¬ÛÇ)
•	 3.732  ÷ 100 	 = 0.03732 (¼Ûé Í¬ÛÇÛé)
•	 3.732  ÷ 1000 = 0.003732 (ªÛ¨Û Í¬ÛÇÛé)

ŠþùÛÐüÁõ¨Û (Examples)

• 	¶Ûà˜Ûé¶Ûà ÍÛ×”ýÛÛ ¶Ûé  …¸Ûä¨ÛÛÚïõ ¾ÛÛ× ºõÁõà¬Ûà ÅÛ”ÛÛé.

	 453.273

	 453.273

	

•	 …Û¸ÛéÅÛà ÍÛ×”ýÛÛ 0.386 ¾ÛÛ× þùÉÛÛ×ÉÛ Í¬ÛÇÛé ¶Ûà Áõ›æ÷…Û©Û ÅÛ”ÛÛé.

3 - ¸ÛÐéüÅÛä× þùÉÛÛ×ÉÛ Í¬ÛÇ
8 - ¼Ûà›ä÷ þùÉÛÛ×ÉÛ Í¬ÛÇ
6 – ªÛà›ä÷ þùÉÛÛ×ÉÛ Í¬ÛÇ

•	 ¶Ûà˜Ûé …Û¸ÛéÅÛÛ þùÉÛÛ×ÉÛ ¾ÛÛ× 3 Í¬ÛÇ ÍÛäµÛà ¶ÛÛé …×þùÛ›Ûé ÅÛ”ÛÛé.

a	 6.9453 ——> 6.945

b	 8.7456 ——>  8.756

•	 …¸Ûä¨ÛÛòïõ ¶Ûé þùÉÛÛ×ÉÛ¾ÛÛ× ºéõÁõÈÛÛé.

•	 þùÉÛÛ×ÉÛ ¶Ûé …¸Ûä¨ÛÛòïõ¾ÛÛ× ºéõÁõÈÛÛé.

	

ÍÈÛÛþùýÛÛýÛ (Assignment)

1	¶Ûà˜Ûé …Û¸ÛéÅÛà þùÉÛÛ×ÉÛÍÛ×”ýÛÛ¶Ûé ÜÈÛÎ©Ûä©Û ÍÈÛÄõ¸Û ¾ÛÛ× ÅÛ”ÛÛé.

a	 514.726

b	 902.524

2	¶Ûà˜Ûé …Û¸ÛéÅÛÛ ÜÈÛÎ©Ûä©Û ÍÈÛÄõ¸Û ¾ÛÛ×¬Ûà þùÉÛÛ×ÉÛÍÛ×”ýÛÛ ÅÛ”ÛÛé

a	

b	  

3	¶Ûà˜Ûé …Û¸ÛéÅÛÛ þùÉÛÛ×ÉÛÍÛ×”ýÛÛ¶Ûä× …¸Ûä¨ÛÛòïõ ¶ÛÛ ÍÛÛþùÛ ÍÈÛÄõ¸Û ¾ÛÛ× ºéõÁõÈÛÛé.

a	 0.72

b	 5.45	

c	 3.64

d	 2.65

4	¶Ûà˜Ûé …Û¸ÛéÅÛÛ …¸Ûä¨ÛÛòïõÛé ¶Ûé þùÉÛÛ×ÉÛÍÛ×”ýÛÛ ¾ÛÛ× ºéõÁõÈÛÛé.

a	

b	

c	

d	

e	

f	

5	þùÉÛÛ×ÉÛÍÛ×”ýÛÛ ¶ÛÛé ÍÛÁõÈÛÛÇÛé.

a	 4.56 + 32.075 + 256.6245 + 15.0358

b	 462.492 + 725.526 + 309.345 + 626.602

6		 ¶Ûà˜Ûé¶ÛÛ þùÉÛÛ×ïõÛé¶Ûà  ¼ÛÛþÕù¼ÛÛïõà ïÁõÛé.

a)	 612.5200 – 9.6479

b)	 573.325 – 215.6000

c)	 963.325 – 16.482

d)	 5735.4273 – 364.2342

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.06
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d	

e	

f)		 31.5÷10.5

g		 1.54 ÷1.1

h		 4.41÷2.1

11	…¸Ûä¨ÛÛòïõ ÍÛ×”ýÛÛ¶Ûä× þùÉÛÛ×ÉÛ¾ÛÛ× Äõú¸ÛÛ×©ÛÁõ ’õÁõÛé.

i	

ii	

12	 Ýïõ¾Û©Û ÉÛÛéµÛÛé

		  20.5 x 40 ÷ 10.25 + 18.50

13

			 

						    
A = 12.613 mm                                      

			   X = ------mm

14 

						    
			 
			 
X = -----mm

15

						    
			 
			 
			 
X = -----mm      

16                

						    
B = -----mm	
		

7	 ÍÛÁõÈÛÛÇÛé …¶Ûé ¼ÛÛþÕù¼ÛÛïõà ïÁõÛé.

a)	 56.725 + 48.258 – 32.564

b)	 16.45 +124.56 + 62.7 – 3.243

8		 ¶Ûà˜Ûé¶ÛÛ þùÉÛÛ×ïõÛé¶ÛÛé •Ûä¨ÛÛïõÛÁïÁõÛé.

a	 10,100,1000

i	 3.754

ii	 8.964 × 100

iii	 2.3786 ×1000

iv	 0.005 × 1000

b ÍÛ×¸Ûæ¨Ûñ ¶Û×¼ÛÁ  ÈÛ¦é,øõ

i	 8.4 × 7

ii	 56.72 ×  8

c …¶ýÛ þùÉÛÛ×ÉÛ …×ïõõ ÈÛ¦éøø

i	 15.64 × 7.68

ii	 2.642 × 1.562

9		½ÛÛ•ÛÛïõÛÁõ ’õÁõÛé.

a	

	

b	

c	

d	

e	

f	

10	½ÛÛ•ÛÛïõÛÁõ

a	

b	

c	

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.06
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ïéõÅîýÛäÅÛé¤Áõ ¶Ûà ¾Ûþþù ¬Ûà þùÛ”ÛÅÛÛ •Û¨ÛÛé. (Solving problems by using calculator)		
										          …éîÍÛÁõÍÛÛ†¡¡õ 1.1.07

¸ÛÛéïéõ¤ø ïéõÅîýÛäÅÛé¤Áõ …Ûé™öÛ ÍÛ¾ÛýÛ¾ÛÛ× •Û¨Û©ÛÁõà…Ûé ïõÁÈÛÛ ¾ÛÛ¤éø¶Ûä …éïõ 
†ÅÛéï¤ÖøÛé¶Ûàïõ ÍÛÛµÛ¶Û ™öé. ÍÛÛþäù ¸Ûéïéõ¤ø ïéõÅîýÛäÅÛé¤Áõ •ÛÜ¨ÛÜ©ÛýÛ †ÅÛéî¤ÖøÛé¶Ûàïõ 
•Û¨Û©ÛÁõà…Ûé ›÷éÈÛà ïéõ ÍÛÁõÈÛÛÇÛ, ¼ÛÛþù¼ÛÛïõà, •Ûä¨ÛÛïõÛÁõ …¶Ûé ½ÛÛ•ÛÛïõÛÁõ 
©Ûé¾Û›÷ ÈÛ•Ûñ¾ÛæÇ ¤øïõÛ ÈÛ•ÛéÁéõ¶Ûà •Û¨Û©ÛÁõà…Ûé ¬Û† ÉÛïéõ ™öé. šýÛÛÁé ÍÛÛýÛÜ¶¤øºõàïõ 
…¶Ûé ¤éøî¶ÛàîÅÛ •Û¨Û©ÛÁõà…Ûé ¾ÛÛ¤éø ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ïéõÅîýÛäÅÛé¤øÁõ ¶ÛÛ Š¸ÛýÛÛé•Û ¾ÛÛ¤é ïõÛé† ”ÛÛÍÛ ¤Öéø¶Ûà•Û ¶Ûà ›÷ÂúÁ ¸Û¦ø©Ûà 
¶Û¬Ûàõø. ¸ÛÁ×õ©Ûä ©Ûé¶ÛÛ ¸ÛóïõÛÁõ  ¸Ûó¾ÛÛ¨Ûé¶ÛÛ …Ûé¸ÛÁéõÉÛ¶Û ¾Ûé¶ýÛä…ÅÛ ïõÛÇœ÷ ¸ÛæÈÛñï 
…½ýÛÛÍÛ ïÁõÈÛÛé õ›Ûé†…é. ïéõÅîýÛäÅÛé¤øÁõ ¸ÛÛé©ÛÛ¶Ûà ¾ÛéÇé ÜÈÛ˜ÛÛÁõà ÉÛïõ©Ûä ¶Û¬Ûà 
ïéõ  ïõÛýÛñ ïõÁõà ÉÛïõ©Ûä ¶Û¬Ûà. ©Ûé¶Ûé ïõà ³ùÛÁõÛ …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛ ¦éø¤øÛ ¸Ûó¾ÛÛ¨Ûé 
ïõÛýÛñ ïõÁéõ ™öé. ïéõÅîýÛäÅÛé¤øÁõ¶ÛÛé ÍÛÛ˜Ûà Áõà©Ûé Š¸ÛýÛÛé•Û ïõÁõÈÛÛé ÐüÛéýÛ, ©ÛÛé ©Ûé¶ÛÛé 
…Ûé¸ÛÁéõ¤øÁõ ïéõÅîýÛäÅÛé¤øÁõ¶Ûé ÍÛÛ˜Ûà Áõà©Ûé ÍÛ¾Û›÷©ÛÛé ÐüÛéÈÛÛé ›Ûé†…é. …¶Ûé ©Ûé¶Ûà 
¾ÛÛÜÐü©Ûà¶Ûé ¼Ûàœ÷ ½ÛÛÌÛÛ¾ÛÛ× Âú¸ÛÛ×©ÛÁõ ïõÁõ©ÛÛé ÐüÛéÈÛÛé ›Ûé†…é. …¶Ûé ïõà ¸Û¨Û 
ÍÛÛÁõà Áõà©Ûé ÍÛ¾Û›÷©ÛÛé ÐüÛéÈÛÛé ›Ûé†…é. 

ïéõÅîýÛäÅÛé¤øÁõ ¶Ûà Áõ˜Û¶ÛÛ (Fig 1) (Constructional Details 
(Fig 1)

	 ÍÛÁõÈÛÛÇÛ  ïõà

	 ¼ÛÛþù¼ÛÛïõà  ïõà     

	 •Ûä¨ÛÛïõÛÁõ ïõà

	 ½ÛÛ•ÛÛïõÛÁõ ïõà

	 ¼ÛÁõÛ¼ÛÁõ  ïõà

•	 º×õîÉÛ¶Û ïõà (Function keys)

	 ¸ÛÛ† ïõà

	 ÈÛ•Ûñ¾ÛæÇ  ïõà

	 ¤øïõÛÈÛÛÁõà ïõà

	 ÍÛÛˆ¶Û ˜Ûé¶›÷ ïõà

	 ÈÛ•Ûñ ïõà

	 ÁéõÍÛà¸ÛóÛéïõÅÛ ïõà 

•	 ¾Ûé¾ÛÁõà ïõà Memory keys

			   Ü¦øÍ¸ÅÛé ¶Û×¼ÛÁ Í¤øÛéÁõ ïõà

			   Ü¦øÍ¸ÅÛé  ¸ÛÁõ¶Ûà Áïõ¾Û ¾Ûé¾ÛÁõà ¾ÛÛ× Š¾ÛéÁõÈÛà

			   Ü¦øÍ¸ÅÛé ¸ÛÁõ¶Ûà Áõî¾Û ¾Ûé¾ÛÁõà ¾ÛÛ×¬Ûà ¼ÛÛþù ïÁõÈÛà 

				    Í¤øÛéÁõ ¾Ûé¾ÛÁõà¶Ûé Ü¦øÍ¸ÅÛé ¸ÛÁõ 
ÅÛÛÈÛÈÛàïõà- ¼ÛÛé¦ñø ¶Ûé ˜ÛÛé””Ûà …¶Ûé ÍÛÁõÇ Áõà©Ûé …é¾Û ¸ÛÛ×˜Û ½ÛÛ•Û¾ÛÛ× ÜÈÛ½ÛÛœ÷©Û 

ÐüÛéýÛ ™öé. …¶Ûé ÍÛÛíé¬Ûà Š¸ÛÁ Ü¦øÍ¸ÅÛé ÐüÛéýÛ ™öé.

•	 ¦éø¤øÛ …é¶¤Öøà ïõà (Data entry keys)

			 
 0

îÅÛàýÛÁõá•Û ïõà (Clearing keys)

…Û ¼ÛµÛà ˜ÛÛÈÛà…Ûé ¾ÛÛ¤é ‘ ÅÛ”ÛéÅÛ ™öé.

îÅÛàýÛÁõ  ¤øÛé¤øÅÛà  CLR c  

¹î©Û …é¶¤Öøà ïõà   CLR c 

îÅÛàýÛÁ  ¾Ûé¾ÛÁõà   CM ML 

π

√x

 % 

 +/- 

 X2 

1⁄x

 m st
o 

 M+ 

 M- 

 MR RCL 

 + 

 - 

 × 

 ÷ 

 = 

…Û’æõÜ©Û  2 ¾ÛÛ× ÈÛµÛÛÁéõ  º×õîÉÛ¶Û ïõà ÍÛÛ¬Ûé ÍÛÛýÛ¶¤øàºõàïõ ïéõÅîýÛäÅÛé¤øÁõ¾ÛÛ× 
›ÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.
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				    ¤Öøà•ÛÛé¶ÛÛé¾Ûé¤Öøàïõõ º×õîÉÛ¶Û ¾ÛÛ¤éø 	
				    …¶Ûé ïõÛíêÍÛ ÈÛÛ¸ÛÁõÈÛÛ ¾ÛÛ¤éø 	
 sin  cos  tan  (  ) 

 EXP 	   …éîÍ¸ÛÛé¶Û¶¤ø  ïõà

 IN
ïéõ¤øÅÛàïõ  ïõà ïõÅÛÁõÈÛÛÇà   ÐüÛéýÛ ™öé. …¶Ûé ïõà ¸ÛÁ îÅÛÁõÈÛÛÇÛ 
…õ“ÛÁõÛé ÐüÛéýÛ ™öé. ïõÅÛÁ ÅÛé¤øÁõá•Û  ¾ÛÛ×õ ïõÛýÛñ  ïõÁõÈÛÛ INV ïõà 
¶ÛÛé  Š¸ÛýÛÛé•Û  ïõÁõÛé. Ü¦øÍ¸ÅÛé  Š¸ÛÁ  þéù”ÛÛÉÛ …é¶Ûéõ ©ýÛÛÁõ ¸Û™öà   
…éÈÛà  ïõà þù¼ÛÛÈÛÛé ïéõ ›÷é¬Ûà ïõÅÛÁ ÅÛé¤øÁõá•Û ÉÛÛéµÛà ÉÛïõÛýÛ.
Ü¦øÍ¸ÅÛé   ÛÁõ¬Ûà INV  þéù”ÛÛ©Ûä ¼Û×µÛ ¬ÛÉÛé.	

		  Ü¦øÍ¸ÅÛé ¸ÛÁõ ÅÛÛé•ÛéÁõàµÛ¾Û …¶Ûé  
		  …éÜ¶¤øÅÛÛé•ÛéÁõàµÛ¾Û  ¶Ûà ÍÛ×”ýÛÛ þÉÛÛñÈÛÈÛÛ 	
		  ¾ÛÛ¤éø.

          	 Ü¦øÍ¸ÅÛé ¶Ûé Áéõî¤éø•ýÛäÅÛÁõ õ ïõÛéÁõ¦øà¶Ûé¤ ¾ÛÛ¬Ûà 	
		  ¸ÛÛéÅÛÛÁø ïõÛé¦øâ¶Ûé¤ø  ºéõÁõÈÛÈÛÛ ¾ÛÛ¤éø.

		  Í’õà¶Û  ¸ÛÁõ¶ÛÛ×  ¸ÛÛéÅÛÛÁ  ÍÛ×õîÅÛ¶Û ¶Ûé 	
		  ÅÛ×¼Û˜ÛÛéÁõÍÛ ÍÛéîÍÛ¶Û ¾ÛÛ×  ºéõÁõÈÛÈÛä×.

 log 10xINV

 INV  R-P 

 INV  R-P 

•	 Ü¦øÍ¸ÅÛé (The display)

Ü¦øÍ¸ÅÛé  ¸ÛÁõ †¶Û¸Ûä¤  ¦éø¤øÛ ÈÛ˜Û•ÛÛÇÛ  ¶ÛÛ×ø¸ÛÜÁõ¨ÛÛ¾Û …¶Ûé •Û¨Û©ÛÁõà¶ÛÛ  
›÷ÈÛÛ¼ÛÛé  ¾ÛÇé ™öé.

…éÜÁõýÛÛ¶Ûà  •ÛÛé¬ÛÈÛ¨Ûà  þùÁéõï  ï×õ¸Û¶Ûàõ  ¸Ûó¾ÛÛ¨Ûé   
…éïõ¼Ûà›Û¬Ûà  …ÅÛ•Û ÐüÛéýÛ ™öé. ¼Û¤ø¶Û¶Ûà •ÛÛéø¥ÈÛ¨Ûàø  
ÜÈÛÊÈÛÍ©ÛÁõàýÛ ¸Ûó¾ÛÛÜ¨Û©Û

ïéõ¤øÅÛÛõ þùÉÛ ïõà ¶ÛÛ ÍÛé¤ø ¸Ûó¾ÛÛ¨Ûé ÅÛ”ÛÈÛÛ¾ÛÛ×  …ÛÈÛé ™öé.

•	 Ü¶ÛýÛ¾ÛÛé  …¶Ûé  þùÛ”ÛÅÛÛ…Ûé (Rules and Examples)

•	 ÍÛÁõÈÛÛÇÛ¶ÛÛ×  þùÛ”ÛÅÛÛ 18.2 + 5.7

ÅÛÛ†¶Û  ¾ÛÛ þùÛ”ÛÅÛ             Ü¦øÍ¸ÅÛé            

þùÛ”ÛÅÛÛ ¶Ûä× ¸ÛÐéüÅÛä ¸Ûþù …é¶¤øÁõ 
ïõÁõÛé.

ÍÛÁõÈÛÛÇÛ ¶Ûä× ¼Û¤ø¶Û þù¼ÛÛÈÛÛé

ÍÛÁõÈÛÛÇÛ ¾ÛÛ×  ¼Ûàœ÷ ÍÛ×”ýÛÛ 
þùÛ”ÛÅÛ ïõÁõÛé. ©ýÛÛÁéõ ¸ÛÐéüÅÛä ¸Ûþù 
Áõœ÷Í¤øÁõ¾ÛÛ× ›ÛýÛ ™öé.

= ˜ÛÛÈÛà þù¼ÛÛÈÛÛé

•	 ¼ÛÛþù¼ÛÛïõà  þùÛ”ÛÅÛÛ 128.8 – 92.9

ÅÛÛ†¶Û ¾ÛÛ× þùÛ”ÛÅÛ            Ü¦øÍ¸ÅÛé

þùÛ”ÛÅÛÛ ¶Ûä×  ¸ÛÐéüÅÛä  ¸Ûþù …é¶¤øÁõ 
ïõÁõÛé. 

¼ÛÛþù¼ÛÛïõà  ¶Ûä×  ¼Ûø¤ø¶Û þù¼ÛÛÈÛÛé

¼Ûà›ä  ¸Ûþù÷ …é¶¤øÁõ  ïõÁõÛé …¶Ûé  
Áõœ÷Í¤øÁõ ïõÁõÛé

=˜ÛÛÈÛà  þù¼ÛÛÈÛÛé

•	 •Ûä¨ÛÛïõÛÁõ   þùÛ”ÛÅÛÛ 0.47 ×  2.47

•	 ½ÛÛ•ÛÛïõÛÁõ 	 þùÛ”ÛÅÛÛ 18.5 / 2.5

•Ûä¨ÛÛïõÛÁõ:- þùÛ”ÛÅÛÛ0.47 × 2.47

•	 •Ûä¨ÛÛïõÛÁõ  …¶Ûé  ½ÛÛ•ÛÛïõÛÁõ:

ÅÛÛˆ¶Û¾ÛÛ× þùÛ”ÛÅÛ Ü¦øÍ¸ÅÛé

•Ûä¨ÛÛïõÛÁõþùÛ”ÛÅÛïõÁõÛé. 0.47

x ¼Û¤ø¶Û þù¼ÛÛÈÛÛé. 0.47

•Ûä¨ÛÛïõÛÁõþùÛ ”ÛÅÛïõÁõÛé 
›÷é¶ÛÛé •Ûä¨ÛÛïõÛÁõïõÁõ 
ÈÛÛéÐüÛéýÛ ©Ûé

2.47

= ¼Û¤ø¶Û þù¼ÛÛÈÛÛé. 1.1609

½ÛÛ•ÛÛïõÛÁõ:-þùÛ”ÛÅÛÛ - 18.5/2.5

ÅÛÛˆ¶Û¾ÛÛ× þùÛ”ÛÅÛ Ü¦øÍ¸ÅÛé

½ÛÛ•ÛÛïõÛÁõ þùÛ”ÛÅÛïõÁõÛé. 18.5

½ÛÛ•ÛÛïõÛÁõ¼Û¤ø¶Û þù¼ÛÛÈÛÛé. 18.5

½ÛÛ•ÛÛïõÛÁõ þùÛ”ÛÅÛïõÁõÛé 
›÷é¶ÛÛé ½ÛÛ•ÛÛïõÛÁõ 
ïõÁõÈÛÛéÐüÛéýÛ ©Ûé

2.5

= ¼Û¤ø¶Û þù¼ÛÛÈÛÛé. 7.4

p.no. 29 ¸ÛÁõ Ex-5 ¾ÛÛ× Nimi¶ÛÛ P.No 27 ¸ÛÁõ¶Ûà Ex-5 ¶Ûà Fig. 
4 Š¾ÛéÁõÈÛà. 

p.no. 57 ¸ÛÁ ›÷¾Û¨Ûà ¼ÛÛ›ä÷ –Û¶Û©ÛÛ …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ¶ÛÛ ¤éø¼ÛÅÛ¾ÛÛ×

–Û¶Û©ÛÛ 					     ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ

–Û¶Û©ÛÛ = 
þùÇ

–Û¶ÛºõÇ
 ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 

¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ 
÷4° C ¸ÛÁõ ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ 

 1  8  .  2 

 + 

 5  .  7 

 = 

18.2

18.2

5.7

23.9

 1  2  8  .  9 

 - 

 9  2  .  9 

 = 

128.8

92.9

35.9

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.07

 . 4 7 

 × 

 2 7 4 . 

 = 

 = 

 1
8 

8 . 5 

 ÷ 

 2 5 . 

 = 
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• •Ûä¨ÛÛïõÛÁõ …¶Ûé ½ÛÛ•ÛÛïõÛÁõ: 

þùÛ”ÛÅÛÛé 2.5 × 7.2 / 4.8 × 1.25

ÅÛÛ†¶Û ¾ÛÛ× þùÛ”ÛÅÛ                     Ü¦øÍ¸ÅÛé

…é¶¤øÁõ  ïõà

¸ÛóéÍÛ × ïõà

…é¶¤øÁõ 7.2

¸ÛóéÍÛ ïõà

…é¶¤øÁõ 4.8

¸ÛóéÍÛ ÷ ïõà

ýÛÛþù  ÁõÛ”ÛÛé: …¸Ûæ¨ÛÛòïõ 
¶Ûà  ÅÛÛ†¶Û ¶Ûà ¶Ûà˜Û 
¸Ûó¬Û¾Û  Üïõ¾Û©Û …é¶¤øÁ 
ïõÁõ©ÛÛõ ¸ÛÐéüÅÛÛ ½ÛÛ•ÛÛïõÛÁõ 
¶Ûä×  Ü˜Û¶ÐÕü ÈÛÛ¸ÛÁõÈÛä×

…é¶¤øÁõ 1.25

¸ÛóéÍÛ ïõà = ïõà

2.5

2.5

7.2

1.8

4.8

3.75

1.25

3.0

•	 Í¤øÛéÁõ  ¾Ûé¾ÛÁõà  …éî¡öÛ¾¸ÛÅÛ (2+6)  (4+3)

ÅÛÛ†¶Û ¾ÛÛ× þùÛ”ÛÅÛ                     Ü¦øÍ¸ÅÛé

¸ÛÐéüÅÛÛ  ïõÛíêÍÛ  ¾ÛÛ¤éø  ïõÛ¾Û 
ïõÁõÈÛä

¸Ûó¬Û¾Û ¸ÛÁõà¾ÛÛ¨Û ›÷¾ÛÛ 
ïõÁõÈÛä x ¼Ûà›Û ïõÛíêÍÛ ¾ÛÛ¤éø 
ïõÛ¾Û ïõÁõÈÛä 

¸ÛóéÍÛ x ïõà

…•ÛÛŠ ¶Ûà ¾ÛÛÜÐü©Ûà  
ºõÁõà¬Ûà  

¸ÛóéÍÛ = ïõà

2

2

6

8

8

4

4

3

7

7

8

56

 2  .  5 

 X 

 7  .  2 

 4 

 1  .  2  5 

 = 

 2 

 + 

 6 

 = 

 STO  MT  MT 

 4 

 + 

 3 

 = 

 X 

 X  MR 

 = 

•	 ¤øïõÛÈÛÛÁõà þùÛ”ÛÅÛÛ 12 %  of 1500

ÅÛÛ†¶Û ¾ÛÛ× þùÛ”ÛÅÛ                     Ü¦øÍ¸ÅÛé

…é¶¤øÁõ 1500

¸ÛóéÍÛ × ïõà

…é¶¤øÁ 12

¸ÛóéÍÛ INV %

¸ÛóéÍÛ = ïõà

1500

1500

12

12

180

•	 ÈÛ•Ûñ¾ÛæÇ þùÛ”ÛÅÛÛ 3x52 +

ÅÛÛ†¶Û ¾ÛÛ× þùÛ”ÛÅÛ                     Ü¦øÍ¸ÅÛé

…é¶¤øÁ 2

¸ÛóéÍÛ √aõ ïõà 

¸ÛóéÍÛ + ïõà

¸ÛóéÍÛ bracket ïõà

…é¶¤øÁõ 3

¸ÛóéÍÛ√a ïõà

¸ÛóéÍÛ ×ïõà

…é¶¤øÁõ 5

¸ÛóéÍÛ√a ïõà

¸ÛóéÍÛ ¼Ûóéïéõ¤ø ïÅÛÛé¡ö ïõà

¸ÛóéÍÛ = ïõà

2

2

3

5

5.2871969

5.2871969

√2+ √(3+5) = 5

•	 ÍÛÛ¾ÛÛ¶ýÛ (Common logaritham): 		
ÅÛÛé•ÛéÁõàµÛ¾Û þùÛ”ÛÅÛÛé  Log 1.23

ÅÛÛ†¶Û ¾ÛÛ×			   þùÛ”ÛÅÛ        Ü¦øÍ¸ÅÛé

					       0.0899051

•	 ¸ÛÛÈÛÁõ (Power): þùÛ”ÛÅÛÛé 123 + 302

ÅÛÛ†¶Û ¾ÛÛ×			   þùÛ”ÛÅÛ        Ü¦øÍ¸ÅÛé

					         1023

 X 

 1  5  0  0 

 1  2 

 INV  % 

 = 

 2 

 + 

 ( 

 3 

 x 

 5 

 ) 

 = 

√a

√a

√a

 2  √  +  (  x  5  √  2  2  3  √ 

 1  .  2  3  109  = 

 1  2  3  +  3  0  INV  X2  = 

 8 x

 8 8

 8 RCL

 . . .

or

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.07

 + ÷
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ïéõÅîýÛäÅÛé¤øÁõ  Í¤øÛ¤ñø  ïõÁõÈÛÛ  ¾ÛÛ¤éø  ‘ON’   ¼Û¤ø¶Û 
þù¼ÛÛÈÛÛé. Í¤øÛ¤ñø ¬ÛÉÛé …é¤øÅÛé Ü¦øÍ¸ÅÛé ¸ÛÁõ ¡öàÁõÛé þéù”ÛÛÉÛé.

ïéõÅîýÛäÅÛé¤øÁõ ¶ÛÛ×  …×þùÁõ¶ÛÛ ½ÛÛ•Û¶Ûé  …¦øïõÉÛÛé ¶ÛÐüà ©Ûé¾Û›÷ 
ïõà ¸ÛÁõ ¼Ûà¶Û›÷ÄõÁõà  þù¼ÛÛ¨Û …Û¸ÛÉÛÛé ¶ÛÐüà.

ïéõÅîýÛäÅÛé¤øÁõ¶Ûé  Ð×ü¾ÛéÉÛÛ 0° to 40° ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¾ÛÛ×›÷ 
ÁõÛ”ÛÛé.

ïéõÅîýÛäÅÛé¤øÁõ  ¸Û¦øÈÛÛ¬Ûà  …¬ÛÈÛÛ  ÈÛÛÇÈÛÛ¬Ûà  ©Ûä¤øà  ¶Û 
›ÛýÛ  ©Ûé¶Ûä µýÛÛ¶Û ÁõÛ”ÛÛé.

ïéõÅîýÛäÅÛé¤øÁõ¶Ûé  îýÛÛÁéõýÛ  ¸Ûé¶¤¶ÛÛ ¸ÛÛ™öÇ ¶ÛÛ ”ÛàÍÍÛÛ ¾ÛÛ× 
ÁõÛ”ÛÉÛÛé  ¶ÛÐüà.

ÍÈÛÛµýÛÛýÛ (Assignment)

b		  	 =__________

7	 2a = 450 mm (major axis)

	 2b = 250 mm (minor axis)

	 Periymeter of elipse, 

	 A =____ m2

	 (hint , A = p x a x b unit2

8		  ø = 782 mm

	 a = 136°

	 Area of the sector

	 A=____________

	 Hint A = 

9		  d = 1.25m

	 v =_____ dm3

	 Volume of sphere

	 Hint 

9		  L = 1.2m

	 B = 0.6m

	 H = 0.5m

	 ‘p’ (rho) density of 	
	 steel =7.85kg /dm3

	 m =_________ kg

	 (þÕùÇ ‘m = V × r )

1	 ¶Ûà˜Ûé¶ÛÛ  ¸ÛóÊ¶ÛÛé ¶ÛÛ×  ïéõÅîýÛäÅÛé¤øÁõ ¶ÛÛé  Š¸ÛýÛÛé•Û  ïõÁõà ›÷ÈÛÛ¼Û 
ÅÛ”ÛÛé.

	 ÍÛÛþä×ùÄõ¸Û  …Û¸ÛÛé.

a	 625 + 3467 + 20 + 341 +6278  = _______

b	 367.4 + 805 + 0.7 +7.86 +13.49 = ______

c	 0.043 + 1.065 +13.0+0.1+1.6901+d134.267= ___

d	 7160 + 1368.4 + 0.1 + 1.6901 + 134.267 = ____

2	 ¶Ûà˜Ûé¶ÛÛ  ¸ÛóÊ¶ÛÛé ¶ÛÛ× ïéõÅîýÛäÅÛé¤øÁõ  ¶Ûà  ¾Ûþùþù¬Ûà  ÍÛÛþäù Äõ¸Û …Û¸ÛÛé.

a	 24368 – 4385 =__________

b	 9.643 – 0.7983  =___________

c	 4382.01 – 381.3401 =__________

d	 963.42 – 0.0254 =___________

3	 ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé ¶ÛÛ× ïéõÅîýÛäÅÛé¤Á ¶Ûà ¾Ûþùþù ¬Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

a	 23  × 87  =________

b	 1376 ×0.81=_________

c	 678 ×243  =__________  

d	 0.75×0.24  =_________ 

4	 ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé ¶ÛÛ ïéõÅîýÛäÅÛé¤Áõõ ¶Ûà ¾Ûþùþ ¬Ûà šÈÛÛ¼Û ÉÛÛéµÛÛé.

a	 22434 ÷3 =_________

b	 4131÷243 =__________

c	 469890÷230 =_________

d	 3.026÷0.89 =___________

5	 ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé ¶ÛÛ šÈÛÛ¼Û ÅÛ”ÛÛé.

a		  			   =__________

b		  			  =__________

6	 ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ šÈÛÛ¼Û ÅÛ”ÛÛé.

a 		  	 =__________

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.1.07
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ÈÛ•ÛÙ¾ÛæÇ  Square root - ÈÛ•ÛÙ …¶Ûé ÈÛ•ÛÙ¾ÛæÇ (Square and square root)				  
										          …éîÍÛÁõÍÛÛ†¡õ 1.2.08

2 - ¾ÛæÇ½Ûæ©Û …×ïõ (¸ÛÛýÛÛ¶ÛÛé …×ïõ) Basic Number

2 - –ÛÛ©ÛÛ×ïõ. 

 - …Û ÈÛ•ÛÙ¾ÛæÇ¶Ûà Ü¶ÛÉÛÛ¶Ûà ™öé. 

2a  - 'a' ÈÛ•ÛÙ ¶Ûä× ÈÛ•ÛÙ¾ÛæÇ. 

a2 - ›÷é¶Ûé ÈÛ•ÛÙ¾ÛæÇ¶Ûà Áõà©Ûé √(a^2 ) ¶Ûà Áõà©Ûé þùÉÛÛÙÈÛÛýÛ. 

ÍÛ×”ýÛÛ¶ÛÛé ÈÛ•ÛÙ - (Square number) 

ïõÛéˆ ¸Û¨Û ÍÛ×”ýÛÛ¶Ûé ©Ûé›÷ ÍÛ×”ýÛÛ ÈÛ¦éø •Ûä¨ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé •Ûä¨ÛÛïõÛÁõ¶Ûé 
©Ûé ÍÛ×”ýÛÛ¶ÛÛé ÈÛ•ÛÙ ïõÐéü ™öé. 

¾ÛæÇ½Ûæ©Û …éïõ x¾ÛæÇ½Ûæ©Û …×ïõ 2 ÍÛ×”ýÛÛ¶ÛÛé ÈÛ•ÛÙ 

a × a = a2

4 × 4 = 42 = 16 

ÜÈÛ½ÛÛœ÷©Û ïõÁõÈÛä× (Splitting up)

…éï ˜ÛÛéÁõÍÛ …éÁõàýÛÛ¶ÛÛé ¶ÛÛ¶ÛÛ ¸Ûé¤øÛ …éÁõàýÛÛ¾ÛÛ× ÜÈÛ½ÛÛÜ›÷©Û ïõÁõÛé. 

36 ˜ÛÛéÁõÍÛ¶ÛÛ ¼Û¶ÛéÅÛÛ ¾ÛÛé¤øÛ …éÁõàýÛÛ¾ÛÛ× ÍÛÛíé¬Ûà ¾ÛÛé¤øÛé ˜ÛÛéÁõÍÛ ¶ÛÛ¶ÛÛ 16 
˜ÛÛéÁõÍÛ¶ÛÛé ¼Û¶ÛéÅÛÛé ™öé ÍÛÛíé¬Ûà ¶ÛÛ¶ÛÛé ˜ÛÛéÁõÍÛ 4 ˜ÛÛéÁõÍÛ¶ÛÛé ¼Û¶ÛéÅÛÛé ™öé. …¶Ûé 
ÅÛ×¼Û˜ÛÛéÁõÍÛ 8 ¶ÛÛ¶ÛÛ ˜ÛÛéÁõÍÛ¶ÛÛ ¼Û¶ÛéÅÛÛ ™öé. 

¾ÛÛé¤øÛ ˜ÛÛéÁõÍÛ 4 × 4 =16		   a2

¼Ûé ÅÛ×¼Û˜ÛÛéÁõÍÛ 2 × 4 × 2 =16 	 2ab 

¶ÛÛ¶ÛÛé ˜ÛÛéÁõÍÛ 2 × 2 = 4 		  b2

¸Ûé¤øÛ …éÁõàýÛÛ¶ÛÛé ÍÛÁõÈÛÛÇÛé = 36 = a2 + 2ab + b2

22 bab2a  36 ++=

¸ÛÜÁõ¨ÛÛ¾Û =  Ü¶ÛýÛÜ¾Û©Û ÈÛ•ÛÙ¾ÛæÇ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø …Û¸Û¨Ûé ÍÛ×”ýÛÛ¶ÛÛ ÈÛ•ÛÙ¶Ûé 
ÜÈÛ½ÛÛœ÷©Û ïõÁõà¶Ûé ÉÛÛéµÛà ÉÛïõà…é.

ÈÛ•ÛÙ¾ÛæÇ ÉÛÛéµÛÈÛÛ¶Ûà Áõà©Û (Extracting the Square root 
procedure) 

• 	 ÍÛÛíé ¸Ûó¬Û¾Û þùÉÛÛ×ÉÛ Ü˜Û¶Ðü¶Ûà ¦øÛ¼Ûà …¶Ûé ›÷¾Û¨Ûà ¼ÛÛ›ä÷…é ¼Ûé …×ïõ¶Ûä× 
›æ÷¬Û (›Ûé¦øïä×)õ ¼Û¶ÛÛÈÛÈÛÛ¶Ûà  ÉÛÄõ…Û©Û ïõÁõÈÛà  ›÷é¶Ûé ¾ÛæÇ½Ûä©Û Ü˜ÛÏ¶Û 
ÈÛ¦éø þùÉÛÛÙÈÛÈÛä×. þùÛ.©Û. 00.24,46

• 	 ¸ÛÐéüÅÛÛ ›æ÷¬Û (›Ûé¦øïõÛ)¶Ûä ¾ÛæÇ ÉÛÛéµÛÈÛÛ ¾ÛÇé •Û¨Û©ÛÁõà ïõÁõà¶Ûé ©ÛºõÛÈÛ©Û 
…ÛÈÛé ©Ûé¶Ûé ¼Ûà›Û ›æ÷¬Û ÍÛÛ¬Ûé ¶Ûà˜Ûé Š©ÛÛÁõÛé. 

•	 ¼Ûà›Ûé ½ÛÛ•Û ˜ÛÅÛÛÈÛÈÛÛ ¾ÛÛ¤éø ¸ÛÐéüÅÛÛ ½ÛÛ›÷ïõ¶Ûà Áõïõ¾Û¶Ûé 2  ÈÛ¦éø 
•Ûä¨ÛÛé. 

•	 ©ýÛÛÁõ ¼ÛÛþù ©Ûé¶Ûà ÍÛÛ¬Ûé …éÈÛà ÍÛ×”ýÛÛ ¸ÛÍÛ×þù ïõÁõÈÛà ïéõ ©Ûé ÍÛ×”ýÛÛ ÈÛ¦éø 
•Ûæ¨Û©ÛÛ ©Ûé •Ûä¨ÛÛïõÛÁõ ¼Ûà›Û ½ÛÛšýÛ¾ÛÛ×¬Ûà ¼ÛÛþù ¬Ûˆ ÉÛïé. 

õ•	 ©ýÛÛÁõ ¼ÛÛþù ÉÛéÌÛ ½ÛÛ•Û ÈÛµÛé ©ÛÛé …Û Áõà©Ûé ›÷ ¸ÛóÜ’õýÛÛ¶Ûä× ¸Ûä¶ÛÁõÛÈÛ©ÛÙ¶Û 
ïõÁõ©ÛÛ ›÷ÈÛä×.

		  68
	 6	 46.24
		  36
   128	 1024
		  1024
		      0

6846,24 =

¾ÛæÇ½Ûæ©Û …×ïõ x ¾ÛæÇ½Ûä©Û …×ï = ÍÛ×”ýÛÛ¶ÛÛé ÈÛ•ÛÙ (Square) 

√(ÈÛ•ÛÙ …×ï)õ = ¾ÛæÇ½Ûæ©Û …×ïõ basic number

ŠþùÛÐüÁõ¨Û (Example) 
…ÛïèõÜ©Û¾ÛÛ× þùÉÛÛÙÈÛéÅÛ ÁõàÈÛé¤ø¶ÛÛé …Û¦øà ÅÛà¤øà ÈÛÛÇÛé ½ÛÛ•Û (cross-
section) 3.46 cm2 (˜ÛÛé.ÍÛé¾Ûà)  ™öé ©ÛÛé ÁõàÈÛé¤Õø¶ÛÛ ÐüÛéÅÛ ¶ÛÛ ÈýÛÛÍÛ 
(dia) ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

ÁõàÈÛé¤ø¶ÛÛé ’õÛéÍÛ ÍÛéïõÍÛ¶Û …é ÐüÛéÅÛ¶ÛÛé ’õÛéÍÛ ÍÛéîÍÛ¶Û ™öé, ÐüÈÛé ÈýÛÛÍÛ 
ÉÛÛéµÛÈÛÛ.

©Ûé¶ÛÛé …éÁõàýÛÛ (“ÛéªÛºõÇ) …Û¸ÛéÅÛ ™öé. 

= 3.46cm2

“ÛéªÛºõÇ(Area) = 0.785 × d2 (formula) 
3.46 cm2 = d2  × 0.785 		   

0.785

3.46cm
d

2

=
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ïéõÅîýÛäÅÛé¤Áõ ¶Ûà ¾Ûþþù ¬Ûà þùÛ”ÛÅÛÛ •Û¨ÛÛé (Square root-simple problems using 
calculator									                …éîÍÛÁõÍÛÛ†¡õ 1.2.09

1	 a 2916  = ------------------

b 45796  = ----------------

c 8.2944 = ------------------

d 63.845 = -----------------

2	 A = 2025 mm2
	 a ------------------mm

6	 A =807.77 cm2

	 d =140 mm

	 D = ---------------mm

3	 A=176.715 mm2
	 d= ----------------mm

4	 A = 65031 mm2	
d = 140 mm

	 D = ---------------mm

5	 l = 58 cm
	 b =45 cm
	 A1 =A2
	 a = ----------------c

7	 axa=543169 mm2

	 a = ---------------mm

8	 d : 1 = 1 : 15

	 A = 73.5 mm2	
d = ---------------mm

9	 Increase in area
	 A = 12.7%
	 A = 360 mm2

	 d = ---------------mm
	 (d = diameter after 

t h e  i n e r c a s e  i n 
area)	
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ÈÛ•ÛÙ¾ÛæÇ-Square root-¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ ¸Ûó¾ÛéýÛ¶ÛÛé Š¸ÛýÛÛé•Û …¶Ûé  ÍÛ×¼Û×ÜµÛ©Û ¸ÛóË¶ÛÛé (Application 
of pythagoras and  related  problems)				   …éîÍÛÁõÍÛÛ†¡õ 1.2.10

1 ›Ûé AB=15cm,BC=25cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AC ÷¶Ûä× ¾ÛÛ¸Û ïéõ¤øÅÛä×?

AC2 = AB2+BC2

      	 = 152+252 

     	 = 225+625=850

AC =  850 =29.155CM

2 ›Ûé AB = 10cm AC = 30cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ BC ¶Ûä× ¾ÛÛ¸Û 
ïéõ¤øÅÛä×?

AC2 = AB2=BC2

302 = 102+BC2

900 = 100+BC2

BC2 = 900-100=800

BC = 28,284cm

3	 ›Ûé BC = 20cm, AC = 35cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AB ¶Ûä× ¾ÛÛ¸Û 
ïéõ¤øÅÛä×?

AC2 = AB2+BC2

352 = AB2+202

1225 = AB2+400

AB2 = 1225-400=825

AB = 28.72cm

4	 ›Ûé AB = 8cm, AC = 24cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ BC ¶Ûà Ýïõ¾Û©Û ÉÛä× 
™öé.

AC2 = AB2 + BC2

242 = 82 + BC2

576 = 64 + BC2

BC2 = 576 - 64 = 512

BC =  572 =22.63cm

5	 ›Ûé AB = 6.45cm, AC = 8.52cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AC ¶Ûà 
Ýïõ¾Û©Û ÉÛä× ™öé.

AC2 = AB2 + BC2

AC2 = 6.452 + 8.522

AC2 = 41.60 +72.59

= 114.19

AC =  114.19  =10.69cm

6	 ›Ûé BC = 3.26cm, AC = 8.24cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AC ¶Ûà 
Ýïõ¾Û©Û ÉÛä× ™öé.

AC2 = AB2 + BC2

8.242 = AB2 + 3.262

67.9 = AB2 + 10.63

AB2 = 67.9 - 10.63

= 57.27

AB =  57.27  = 7.57cm

7	 ›Ûé AC = 12.5cm,BC = 8.5cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä AB ¶Ûà Ýïõ¾Û©Û 
ÉÛä× ™öé.

AC2 = AB2 + BC2

12.52 = AB2 + 8.52

156.25 = AB2 + 72.25

AB2 = 156.25 - 72.25

= 84

AB =  84  = 9.17cm

ÍÈÛÛµýÛÛýÛ (Assignment)

1	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷ AC=12.5cm …¶Ûé ¼ÛÛ›ä÷ BC=7.5cm 
ÐüÛéýÛ  ©ÛÛé ¼ÛÛ›ä÷ AB ¶Ûä× ¾ÛÛ¸Û ÉÛä× ÐüÉÛé.

2	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷  AB = 6.5cm …¶Ûé ¼ÛÛ›ä  BC=4.5cm 
ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AC ¶Ûä× ¾ÛÛ¸Û ÉÛä× ÐüÉÛé.

3	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷ AC = 14.5 cm …¶Ûé ¼ÛÛ›ä÷  
AB = 10.5cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ BC ¶Ûä× ¾ÛÛ¸Û ÉÛä× ÐüÉÛé.

4	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷ AB = 7cm …¶Ûé ¼ÛÛ›ä÷ BC = 5cm 
ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ AC ¶Ûä× ¾ÛÛ¸Û ÉÛä× ÐüÉÛé.

5	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷ AC = 13.25 cm …¶Ûé ¼ÛÛ›ä÷  
AB = 8.75cm ÐüÛéýÛ ©ÛÛé ¼ÛÛ›ä÷ BC ¶Ûä× ¾ÛÛ¸Û ÉÛä× ÐüÉÛé.



31

•Ûä¨ÛÛé©ÛÁõ …¶Ûé ¸Ûó¾ÛÛ¨Û (Ratio and Proportion)	 …éîÍÛÁõÍÛÛ†¡õ 1.2.11

•Ûä¨ÛÛé©ÛÁõ (Ratio) 

¸ÛÜÁõ˜ÛýÛ (Introduction)  

…éïõ ›÷¬¬ÛÛ¶ÛÛ ¾ÛÛ¸Û¶Ûà ¼Ûà›Û ›÷¬¬ÛÛ¶ÛÛ ¾ÛÛ¸Û ÍÛÛ¬Ûé ÍÛÁõ”ÛÛ¾Û¨Ûà …é¤øÅÛé ïéõ 
›÷¬¬ÛÛé ¼Ûà›Û ›÷¬¬ÛÛ¬Ûà ïéõ¤øÅÛÛ •Û¨ÛÛé ïé õïéõ¤øÅÛÛ ½ÛÛ•Û¶ÛÛé ™öé. ©Ûé þùÉÛÛÙÈÛ©ÛÛ  
…×î¶Ûé •Ûä¨ÛÛé©ÛÁõ ïõÐéü ™öé. 

ÍÛ¾Û›÷ (Expression) 

a …¶Ûé b ¶ÛÛé ›÷¬¬ÛÛé ÍÛÁõ”ÛÛé ™öé  …¬ÛÈÛÛ a:b …¬ÛÈÛÛ a÷b …¬ÛÈÛÛ 
a •Ûä¨ÛÛé©ÛÁõ b

•Ûä¨ÛÛÛé©ÛÁõ Ð×ü¾ÛéÉÛÛ ¶ÛÛ¶ÛÛ¾ÛÛ× ¶ÛÛ¶Ûà Ýïõ¾Û©Û ¾ÛÛ¤éø –Û¤øÛ¦øà¶Ûé ÅÛ”ÛÛýÛ ™öé. 

ŠþùÛÐüÁõ¨Û (Example) 

¸Ûó¾ÛÛ¨Û (Proportion)

¼Ûé •Ûä¨ÛÛé©ÛÁõ¶ÛÛ ÍÛÁõ”ÛÛ¾Û¨Ûà¶Ûà Áõ›ä÷…Û©Û¶Ûé ¸Ûó¾ÛÛ¨Û ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
a:b …é •Ûä¨ÛÛé©ÛÁõ ™öé.šýÛÛ× c:d ¼Ûà›Ûé •Ûä¨ÛÛé©ÛÁõ ™öé. ¼Û×¶Ûé

•Ûä¨ÛÛé©ÛÁõ ÍÛÁõ”ÛÛ ™öé. ›÷é¬Ûà a:b::c:d …¬ÛÈÛÛ 

ŠþùÛÐüÁõ¨Û (Example) 

250:2000 :: 1:8

¾ÛæÇ½Ûä©Û ¸Ûó¾ÛÛ¨Û (Proportion Fundamantals)

›Ûé	  ©ýÛÛÁõ ¸Û™öà

•	

•	

•	 	

•	

•	

•	 3:4 :: 6:8 …¬ÛÈÛÛ 

•	

•	

•	

•	

•	

•Ûä¨ÛÛé«ÛÁõ - Ratio : ¼Ûé ÍÛÁõ”ÛÛ ›÷¬¬ÛÛ ÈÛ˜˜Ûé ÍÛ×¼Û×µÛ 

¸Ûó¾ÛÛ¨Û Proportion - ¼Ûé •Ûä¨ÛÛé«ÛÁõ ÈÛ˜˜Ûé¶Ûà 
ÍÛÁõ”ÛÛ¾Û¨Ûà

ŠþùÛÐüÁõ¨Û (Example)

…éïõ Í¤øàÅÛ ¸ÅÛé¤ø ›÷é¶Ûä× ¾ÛÛ¸Û 800×1400 mm ™öé ›÷é¶Ûé …ÛïäõÜ©Û ¶Û×: 
(Flg - 1) ¾ÛÛ× ¼Û©ÛÛÈýÛÛ ¾Ûä›÷¼Û 1:20 ¶ÛÛ ÍïéõÅÛ¬Ûà þùÛéÁéõÅÛ ™öé. ©ÛÛé

©Ûé¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

–Û¤Õø©ÛÛé •Ûä¨ÛÛé«ÛÁõ = 
20

1
 

B¶Ûà ÅÛ×¼ÛÛ† 800 ¾ÛÛ¬Ûá –Û¤øÉÛé = 800 x 
20

1
 = 40mm

Lm ÅÛ×¼ÛÛ† 1400 ¾ÛÛ×¬Ûà –Û¤øÉÛé = 1400 x 
20

1
 = 70mm

…ÛïäõÜ©Û ¶Û× : 2 (Flg – 2) ¾ÛÛ× ¼Û©ÛÛÈÛéÅÛ •ÛàýÛÁõ ¤ÖøÛ¶ÍÛÜ¾ÛÉÛ¶Û

(ÍÛ¾ÛÛ¸Û¨Û) ¾ÛÛ× ¾ÛÛé¤øÛ •ÛàýÛÁõ¶ÛÛ þùÛ×©ÛÛ¶Ûà (Teeth) ÍÛ×”ýÛÛ

ÉÛÛéµÛÛé.
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	 Í¸Ûà¦ø(¡¦¸Û) •Ûä¨ÛÛé«ÛÁõ = 400:300

	 þùÛ©ÛÛ¶ÛÛé•Ûä¨ÛÛé«ÛÁ õ= 24:T

	

	

	 ›Ûé A:B = 2:3 …¶Ûé B:C = 4:5 ÐüÛéýÛ ©ÛÛé 

	 A:B:C ¶ÛÛé •Ûä¨ÛÛñ«ÛÁõÉÛÛéµÛÛé

	 A:B = 2:3

	 B:C = 4:5

	 A:B = 8:12 (•Ûä¨ÛÛé«ÛÁõ 2:3 ¶Ûé 4 ÈÛ¦éø •Ûä¨Û©ÛÛ)

	 B:C = 12:15 (•Ûä¨ÛÛé«ÛÁ 4:5 ¶Ûé 3 ÈÛ¦éø •Ûä¨Û©ÛÛ)

	 \ A:B:C = 8:12:15

ÍÈÛÛµýÛÛýÛ (Assignment)

1	 l1:l2 =  2:3

	 L = 2.75metres

	 L1 = ___ metres

	 L2 =____ metres

				  

2	 d:L of shaft = 2:7

	 d = 40mm

	 L = ___ mm

	

3	 D:L = 1:10

	 L = 150mm

	 D = ___ mm

4	

	

	 L = 140mm

	 ∆h = ___ mm

5	 D:d = 1.75:1

	 D = 35 mm

	 d = ____mm

6	 a:s = 5:1

	 s = 1.5 mm

	 a = ___mm

7 	 A:B = 9:12

    B:C = 8:10

	 ©ÛÛé  A:B:C = __________

8	 A:B = 5:6

  	 B:C = 3:4 

	 ©ÛÛé A:B:C = ________

9    A:55 = 9:11

      A = _____________

10   15:9.3 = 40:x

       x = _____________  		

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.2.11
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ÍÛ¾Û¸Ûó¾ÛÛ¨Û (Proportion)
›Ûé ¼Ûé •Ûä¨ÛÛé«ÛÁõ ÍÛ¾ÛÛ¶Û ÐüÛéýÛ a:b …éïõ •Ûä¨ÛÛé©ÛÁõ …¶Ûé c:d ¼Ûà›Ûé 
•Ûä¨ÛÛé©ÛÁ õÐüÛéýÛ ©ÛÛé

	 a : b::c : d …¶Ûé þùÛ.©Û. 250 : 2000::1 : 8

ªÛ¨Û ¶ÛÛé Ü¶ÛýÛ¾Û (Rule of three)

•Û¨Û©ÛÁõà ¾ÛÛ¤éø¶ÛÛ ªÛ¨Û ¸Û•ÛÅÛÛ (Í¤éø¸Û) ™öé.

	 Í¤éø¤ø¾Ûé¶¤ø - (›÷é ©ÛÛÁõ¨Û¾ÛÛ× …Û¸ÛéÅÛ ™öé ©Ûé)

	 ÜÍÛ×•ÛÅÛ - (…éïõ)

	 ¾ÛÅ¤øà¸ÛÅÛ - (–Û¨ÛÛ)

ÍÛ¾Û¸Ûó¾ÛÛ¨Û (Direct proportion)

¸Ûó¾ÛÛ¨Û¾ÛÛ× ÁõÐéüÅÛ ¼Ûé ÁõÛÉÛà…Ûé¾ÛÛ× šýÛÛÁéõ …éïõ ÁõÛÉÛà ÈÛµÛé ©ÛÛé ©ýÛÛÁéõ ¼Ûàœ÷ 
¸Û¨Û ÈÛµÛé …¶Ûé …éïõ –Û¤éø ©ýÛÛÁéõ ¼Ûàœ÷ ¸Û¨Û –Û¤é ø(Flg 1)

ŠþùÛÐüÁõ¨Û (Example)

˜ÛÛÁõ ¤ø¶ÛÙÁõ …éïõ ›Ûé¼Û ̧ ÛæÁõÛé ïõÁõ©ÛÛ 300 ïõÅÛÛïõ ÅÛÛ•Ûé,©ÛÛé 6 ¤ø¶ÛÙÁõ¶Ûé ©Ûé¤øÅÛÛ 
›÷ ›Ûé¼Û ¸ÛæÁõÛé ïõÁõ©ÛÛ ïéõ¤øÅÛÛé ÍÛ¾ÛýÛ ÅÛÛ•ÛÉÛé:

ŠïéõÅÛ ¶Ûà Áõà©Û ¾ÛÛ¤éø¶ÛÛ ªÛ¨Û ¸Û•ÛÅÛÛ (three steps)

Í¤éø¤ø¾Ûé¶¤ø (statement)
4 ¤ø¶ÛÙÁõ¶ÛéÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ = 300 ïõÅÛÛïõ
6 ¤ø¶ÛÙÁõ¶Ûé ©Ûé¤øÅÛÛ›÷ ›Ûé¼Û ¸ÛæÁõÛé ïõÁõ©ÛÛ× …Ûé™öÛé ÍÛ¾ÛýÛ ÅÛÛ•Ûé ™öé. ©Ûé¬Ûà …Û 
ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û ™öé.

¾ÛÅ¤øà¸ÛÅÛ …¸Ûæ¨ÛÛ×ï õ(Multiple Fraction) 

îÅÛÛïõÛé

6 ¤ø¶ÛÙÁõ¶Ûé ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ 	 = 200 ïõÅÛÛïõ

¸ÛÜÁõ¨ÛÛ¾Û - …éïõÈÛµÛé ©ÛÛé ¼Ûà›ä÷ –Û¤éø

¼Û•Ûé Áõà©Û¶ÛÛ ¸ÛóË¶ÛÛéÍÛÛ¬Ûé (Problems involving both)

ŠþùÛÐüÁõ¨Û (Example)

2 ¤ø¶ÛÙÁõ¶Ûé 20 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ ªÛ¨Û ÜþùÈÛÍÛ ÅÛÛ•Ûé ©ÛÛé 6 ¤ø¶ÛÙÁõ¶Ûé ©ÛéÈÛÛ›÷ 
30 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ ïéõ¤øÅÛÛ ÜþùÈÛÍÛ ÅÛÛ•Ûé?

Í¤éø¤ø¾Ûé¶¤ø (statement)

	 2 ¤ø¶ÛÙÁõ. 20 ¸ÛàÍÛ = 3ÜþùÈÛÍÛ
	 6 ¤ø¶ÛÙÁõ. 30 ¸ÛàÍÛ = ïéõ¤øÅÛÛÜþùÈÛÍÛÛé.

¸ÛÐéüÅÛä ¸Û•ÛÅÛä× (First Step) (Fig 3)

Í¤éø¤Õø¾Ûé¶¤ø (statement) 

	 2 ¤ø¶ÛÙÁ 20 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ = 3 ÜþùÈÛÍÛ
	 1 ¤ø¶ÛÙÁõ 20 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ = 3 x 2 = 6 ÜþùÈÛÍÛ
¾ÛÅ¤øà¸ÛÅÛ (Multiple)

	 6 ¤ø¶ÛÙÁõ 20 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ  = 1 ÜþùÈÛÍÛ

ŠþùÛÐüÁõ¨Û (Example)

4 (˜ÛÛÁõ) ¤ø¶ÛÙÁõ 300 Äõ. ¶Ûà ïõ¾ÛÛ¨Ûà ïõÁéõ ©ÛÛé 6 (™) ¤ø¶ÛÙÁõ ïéõ¤øÅÛà ïõ¾ÛÛ¨Ûà 
ïõÁõÉÛé.

Í¤éø¤ø¾Ûé¶¤ø- (›÷é ©ÛÛÁõ¨Û …Û¸ÛéÅÛ ™öé ©Ûé)

4 ¤ø¶ÛÙÁõ = 300 ÄõÜ¸ÛýÛÛ

ÝÍÛ•ÛÅÛ (…éï) (single)

1 ¤ø¶ÛÙÁõ = 75 ÄõÜ¸ÛýÛÛ

¾ÛÅ¤øà¸ÛÅÛ-(–Û¨ÛÛ) (Multiple)

6 ¤ø¶ÛÙÁõ = 6 x 75 = 450 ÄõÜ¸ÛýÛÛ

¸ÛÜÁõ¨ÛÛ¾Û-…éïõ ÈÛµÛé ©ÛÛé ¼Ûà›ä÷ ÈÛµÛé

ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û- (indirect or inverse proportion)

(†¶Û¦øÛýÛÁéõïõ¤ø …¬ÛÈÛÛ †¶ÈÛÍÛÙ¸Ûó¸ÛÛéÉÛÙ¶Û)

›Ûé …éïõ ÁõÛÉÛà ÈÛµÛÈÛÛ¬Ûà ¼Ûàœ÷ ÁõÛÉÛà –Û¤éø …¶Ûé ¸ÛÐéüÅÛà –Û¤éø ©ÛÛé ¼Ûàœ÷ 
ÈÛµÛé ©ÛéÈÛÛ ¸Ûó¾ÛÛ¨Û¶Ûé ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û ïõÐéü ™öé. (Flg 2)

•Ûä¨ÛÛé©ÛÁõ …¶Ûé ¸Ûó¾ÛÛ¨Û- ÍÛ¾Û¸Ûó¾ÛÛ¨Û …¶Ûé ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û (Ratio and proportion-Direct and 
indirect proportion-Direct and indirect proportion)	        …éîÍÛÁõÍÛÛ†¡õ 1.2.12
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ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û-…éïõ ÈÛµÛé ©ÛÛé ¼Ûà›ä × –Û¤éø÷			 
inverse proportion - time more the less

¼Ûà›ä×÷ ¸Û•ÛÅÛä× (second step)  (Fig 4)

ŠþùÛÐüÁõ¨Û (Examples)

›Ûé 5 ºõà¤øÁõ¶Ûé 6 ÈÛÛÐü¶ÛÛé¶Ûä× …ÛéÈÛÁõ ÐüÛéÅÛá•Û ïõÁõÈÛÛ ¾ÛÛ¤éø 21 ÜþùÈÛÍÛ  
ÅÛÛ•Ûé ©ÛÛé 7 ºõà¤øÁõ¶Ûé 8 ÈÛÛÐü¶ÛÛé¶Ûä× …ÛéÈÛÁõ ÐüÛéÅÛá•Û ïõÁõÈÛÛ ïéõ¤øÅÛÛ ÜþùÈÛÍÛ 
ÅÛÛ•Ûé?

(þùÁéõïõ ÈÛÛÐü¶ÛÛé¶Ûé …ÛéÈÛÁõ ÐüÛéÅÛá•Û ïõÁõÈÛÛ …éïõ ÍÛÁõ”ÛÛé ÍÛ¾ÛýÛ µÛÛÁõÈÛÛé)

…Û ÍÛÈÛÛÅÛ¾ÛÛ× ÍÛ¾Û¸Ûó¾ÛÛ¨Û …¶Ûé ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û ¼Û¶¶Ûé¶ÛÛé Š¸ÛýÛÛé•Û 

•	 1 ºõà¤øÁõ 1 ÈÛÛÐü¶Û 1 ÜþùÈÛÍÛ¾ÛÛ× …ÛéÈÛÁõ ÐüÛéÅÛá•Û ïõÁéõ (¤æ×øïõ ÍÛ¾ÛýÛ¾ÛÛ×)

•	 …Û¾ÛÛ× ›÷ÈÛÛ¼Û ¾ÛÛ¤é ›÷ÄõÁõà ÁõÛÉÛà (ÜþùÈÛÍÛÛé¶Ûà ÍÛ×”ýÛÛ) ¶Ûé ™öéÅÅÛé 
ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

	 ›÷ÈÛÛ¼Û 7 ºõà¤øÁõ ¶Ûé 8 ÈÛÛÐü¶ÛÛé¶Ûä× …ÛéÈÛÁõ ÐüÛéÅÛá•Û ïõÁõÈÛÛ 20 ÜþùÈÛÍÛ 
ÅÛÛ•Ûé

ø  = 20 ÜþùÈÛÍÛ

ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û (Inverse proportion)

ïéõ¤øÅÛàïõ ÈÛÛÁõ ¸Ûó¾ÛÛ¨ÛÛé¶Ûé ÈýÛÍ©Û Áõà©Ûé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé

•	 ›Ûé …éïõ ÈÛÛé¤øÁõ ¸Û×¸Û¶Ûé ¤øÛ×ïõà ½ÛÁõÈÛÛ ¾ÛÛ¤éø 12 ¾Ûà¶Ûà¤ø ÅÛÛ•Ûé ©ÛÛé 2 
ÈÛÛé¤øÁõ ¸Û×¸Û ¶Ûé ¤øÛ×ïõà ½ÛÁõÈÛÛ ¾ÛÛ¤éø …¦øµÛÛé ÍÛ¾ÛýÛ ÅÛÛ•Ûé.

…Û¾ÛÛ× ÍÛ¾ÛýÛ ¼Û¾Û¨ÛÛé (doubled) ¬Û©ÛÛé ¶Û¬Ûà.

•	 ›Ûé ¼Ûé ÈÛÛé¤øÁõ ¸Û×¸Û¶Ûé ¤øÛ×ïõà ½ÛÁõÈÛÛ ¾ÛÛ¤éø 30 Ü¾ÛÜ¶Û¤ø ÅÛÛ•Ûé ©ÛÛé ©ÛéÈÛÛ›÷ 
6 ÈÛÛé¤øÁõ ¸Û×¸Û¶Ûé ïéõ¤øÅÛÛé ÍÛ¾ÛýÛ ÅÛÛ•Ûé.

	 ›÷ÈÛÛ¼Û: 6 ¸Û×¸Û ®ùÛÁõÛ ÅÛéÈÛÛ©ÛÛé ÍÛ¾ÛýÛ =  = 10minutes

þùÐü¶Û Ü’õýÛÛ¾ÛÛ× ÈÛÛÐü¶ÛÛé¶Ûä× ¸Ûó¾ÛÛ¨Û (proportion parts in 
combustion equadtion )

¸ÛÜÁõ˜ÛýÛ (Introduction)

¼ÛÇ©Û¨Û (¹ýÛä…ÅÛ) ¶Ûà þùÐü¶Û ¸ÛóÜ’õýÛÛ ¾ÛÛ¤éø ›÷¬¬ÛÛ¶Ûä× ¸Ûó¾ÛÛ¨Û ¾ÛÐü©ÈÛ¶Ûä× 
¸ÛÜÁõ¼ÛÇ (factor) ™öé. þùÐü¶Û¶Ûà ̧ ÛóÜ’õýÛÛ¾ÛÛ× ¶Ûà˜Ûé¶ÛÛ× ¾Ûä°ùÛù…Ûé¶Ûà  ÍÛ×½ÛÛÈÛ¶ÛÛ 
ÈÛµÛà ›ÛýÛ ™öé.

¼ÛÇ©Û¨Û …é ÐüÛ†¦ÖøÛééïõÛ¼ÛÙ¶Û¶ÛÛ× ¾ÛÐü©ÈÛ¶ÛÛé (substace) ½ÛÛ•Û ™öé. þùÐü¶Û ¾ÛÛ¤éø 
ÐüÈÛÛ ÈÛÛ©ÛÛÈÛÁõ¨Û¾ÛÛ×¬Ûà ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¾ÛÛ× …ÛéÜîÍÛ›÷¶Û …¶Ûé ¶ÛÛˆ¤ÖøÛé›÷¶Û¶Ûä× 
¸Ûó¾ÛÛ¨Û  ÐüÛéýÛ ™öé. ÐüÈÛé ¹ýÛä…ÅÛ¶ÛÛ× þùÐü¶Û þùÁõ¾ýÛÛ¶Û ¶Ûà˜Ûé ¾Ûä›÷¼Û¶ÛÛ ÁõÛÍÛÛýÛÜ¨Ûïõ  
(chemical) ¼ÛþùÅÛÛÈÛ …ÛÈÛé.

•	 …ÛéÜîÍÛ›÷¶Û ÍÛÛ¬Ûé ïõÛ¼ÛÙ¶Û¶Ûä× ÍÛÇ•ÛÈÛä× ›÷é CO …¶Ûé CO2 …ÛÈÛé  
(ïõÛ¼ÛÙ¶Û ¾ÛÛé¶ÛÛéîÍÛÛˆ¦ø …¶Ûé ïõÛ¼ÛÙ¶Û ¦øÛýÛÛéïõÍÛÛˆ¦)

• 	 ÐüÛˆ¦ÖøÛé›÷¶Û ÍÛÛ¬Ûé …ÛéÜîÍÛ›÷¶Û¶Ûä×  ÍÛÇ•ÛÈÛä× ›÷é ¼Û¶Ûé ©Ûé ¸ÛÛ¨Ûà  
(H2O)

• 	 ÍÛÅºõÁõ ÍÛÛ¬Ûé …ÛéÜîÍÛ›÷¶Û¶Ûä× ÍÛÇ•ÛÈÛÛ¬Ûà ›÷é …ÛÈÛé ©Ûé ÍÛÅºõÁõ 
¦øÛýÛÛéîÍÛÛ†¦ø

• 	 ¶ÛÛ†¤ÖøÛé›÷¶Û ¾Ûþ×ùÈÛÛýÛä (inert gas)é ™öé …¶Ûé ©Ûé þùÐü¶Û(combustion) 
¾ÛÛ× ½ÛÛ•Û ÅÛé©ÛÛé ¶Û¬Ûà 

Í¤éø¤ø¾Ûé¶¤ø (Statement) 6 ¤ø¶ÛÙÁõ 20 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ = 1 ÜþùÈÛÍÛ

ÝÍÛ•ÛÅÛ (Single) 6 ¤ø¶ÛÙÁõ1 ¸ÛàÍÛ ¼Û¶ÛÛÈÛ©ÛÛ =  ÜþùÈÛÍÛ

¾ÛÜÅ¤ø¸ÛÅÛ (Multiple) 6 ¤ø¶ÛÙÁõ 230 ¸ÛàÍÛ =  30 = 1.5 ÜþùÈÛÍÛ

ÍÛ¾Û ¸Ûó¾ÛÛ¨Û - …éïõ ÈÛµÛé ©ÛÛé ¼Ûà›ä×÷ ÈÛµÛé 		
Direct Proportion-The more The more

¸ÛóË¶ÛÛé¶ÛÛ ŠïéõÅÛ ¾ÛÇé ¶Ûé ¸Ûó¾ÛÛ¨Û …Û¸ÛéÅÛ ÐüÛéýÛ ©Ûé ¸Ûó¾ÛÛ¨Ûé 
¸Ûó¬Û¾Û Í¤éø¤ø¾Ûé¶¤ø ÅÛ”ÛÛé …¶Ûé ¸Û™öà ÜÍÛ×•ÛÅÛ¶Ûà ¸ÛóÜ’õýÛÛ 
…¶Ûé ©ýÛÛÁõ ¼ÛÛþù ¾ÛÅ¤øà¸ÛÅÛ¶Ûà ¸ÛóÜ’õýÛÛ ïõÁõÛé.

¸ÛÜÁõ˜ÛýÛ (Introduction)

¾ÛÛé¤øÁõ ÈÐüàïõÅÛ¾ÛÛ× •Û¨Û©ÛÁõà …¶Ûé ˜Û˜ÛÛÙ…Ûé ¾ÛÛ¤éø ¶Ûà˜Ûé ¾Ûä›÷¼Û¶ÛÛ ¸Ûó¾ÛÛ¨Û  
(Proportion) ¶ÛÛ ¾ÛäþùÛ…Ûé ÈÛÛ¸ÛÁõà ÉÛïõÛýÛ ™öé.

ÍÛÛþä×ù ¸Ûó¾ÛÛ¨Û (Simple proportion) 

ù•	 ¸Ûó¾ÛÛ¨Û (Simple proportion)

¼Ûé ÁõÛÉÛà…Ûé¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà¶ÛÛé •Ûä¨ÛÛé«ÛÁõ

ŠþùÛÐüÁõ¨Û (Examples)

ù•	 …éïõ ÈÛÛÐü¶Û þùÁõÁõÛé›÷ 30 ÅÛà¤øÁõ ¸Ûé¤ÖøÛéÅÛ ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé ˜ÛÛÅÛé 
™öé.©ÛÛé ©ÛéÈÛà ÍÛ¾ÛÛ¶Û ÜÍ¬ÛÜ©Û¾ÛÛ× 6 ÈÛÛÐü¶ÛÛé ïéõ¤øÅÛÛ ÅÛà¤øÁõ ¸Ûé¤ÖøÛéÅÛ ¶ÛÛé 
Š¸ÛýÛÛé•Û ïõÁõÉÛé?

…éïõ ÈÛÛÐü¶Û¾ÛÛ× ÈÛ¸ÛÁõÛ©Ûä× ¸Ûé¤ÖøÛéÅÛ = 30 ÅÛà¤øÁõ þùÁõÁõÛé›÷

ýÛÛé 6 ÈÛÛÐü¶Û ÈÛ¸ÛÁõÛ©Ûä× ¸Ûé¤ÖøÛéÅÛ 	= 6 •Û¨Ûä×

			   = 6 × 30 = 180 ÅÛà¤øÁõ ÁõÛé›÷

ù•	 ›Ûé 4 ÈÛÛÐü¶Û¾ÛÛ× 1 ÜþùÈÛÍÛ¾ÛÛ× 120 •ÛéÅÛ¶Û (gellons) ¸Ûé¤ÖøÛéÅÛ¶ÛÛé 

ÈÛ¸ÛÁõÛÉÛ 1 ÈÛÛÐü¶Û¾ÛÛ× ÈÛ¸ÛÁõÛÉÛ =  = 30 •ÛéÅÛ¶Û/ÜþùÈÛÍÛ 

\12 ÈÛÛÐü¶ÛÛé¾ÛÛ×ÈÛ¸ÛÁõÛÉÛ = 120/4 × 12 = 360 •ÛéÅÛ¶Û/ÜþùÈÛÍÛ

…Û ¼Û¶¶Ûé ŠþùÛÐüÁõ¨ÛÛé ÍÛÛþùÛ ¸Ûó¾ÛÛ¨Û¶ÛÛ ™öé ›÷é¾ÛÛ× ºõî©Û ¼Ûé 
ÁõÛÉÛà¶ÛÛé Š¸ÛýÛÛé•Û ™öé …¶Ûé ¼Û¶¶Ûé •Ûä¨ÛÛé«ÛÁõ ¾ÛÛ¤éø ÜþùÈÛÍÛ 
¼Û¶¶Ûé¾ÛÛ× ÍÛÛ¾ÛÛ¶ýÛ (ïõÛé¾Û¶Û) ™öé.

ïõ¾¸ÛÛŠ¶¦ø (Ü¾ÛËÛ ¸Ûó¾ÛÛ¨Û-½Ûé•Ûä) ¸Ûó¾ÛÛ¨Û …¶Ûé ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û

Compound and Inverse proportion

ù•	 ïõ¾¸ÛÛŠ¶¦ø ¸Ûó¾ÛÛ¨Û (compound proportion)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.2.12
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…éïõ lb (¸ÛÛŠ¶¦ø) ¸ÛþùÛ¬ÛÙ ¾ÛÛ× ½ÛÛ•ÛÛé¶Ûä× ¸Ûó¾ÛÛ¨Û ÉÛÛéµÛÈÛÛ¶Ûà Áõà©Û 
(Method of finding Proportional parts in onelb of a 
Substance)

ÐüÈÛé ©Ûé ÉÛÛéµÛàÉÛä×

•	 1 lb/Kg ¸ÛÛ¨Ûà¾ÛÛ× …ÛéÜîÍÛ›÷¶Û …¶Ûé ÐüÛ†¦ÖøÛé›÷¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û

•	 1 lb/Kg ¼ÛÇ©Û¨Û¾ÛÛ× (fuel) ÐüÛ†¦ÖøÛé›÷¶Û …¶Ûé ïõÛ¼ÛÙ¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û

ŠþùÛÐÁõ¨Û (Exampales)

• 	 ¸ÛÛ¨Ûà¶Ûä×  ÁõÛÍÛÛýÛÜ¨Ûïõ õ ÍÛäªÛ H2O ™öé. …Û ¸Ûó¾ÛÛ¨Ûé 2 …¨Ûä 
ÐüÛ†¦ÖøÛé›÷¶Û …¶Ûé …ñïõ …¨Ûä× …ÛéÜïõÍÛ›÷¶Û ½Ûé•ÛÛ ¾ÛÇà¶Ûé 1 ¸ÛÁõ¾ÛÛ¨Ûä  
¸ÛÛ¨Ûà¶ÛÛ× ¼Û¶ÛÛÈÛé ™öé ›Ûé …ÛéÜïõÍÛ›¶Û÷ ¶ÛÛ …¨Ûä ¶Ûä× ÈÛ›÷¶Û ÐüÛ†¦ÖøÛé›÷¶Û 
¶ÛÛ …¨Ûä ïõÁõ©ÛÛ 16 •Û¨Ûä× ÐüÛéýÛ ©ÛÛé 1 Kg ̧ ÛÛ¨Ûà¾ÛÛ× ©Ûé ¼Û¶¶Ûé ÈÛ˜˜Ûé¶Ûä× 
¸Ûó¾ÛÛ¨Û ÉÛÛéµÛÛé.

ŠïéõÅÛ (Solution)

¼Û×¶Ûé ½ÛÛ•ÛÛé¶Ûä× ÈÛ›÷¶Û ¸ÛÛ¨Ûà¾ÛÛ× ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé:

…ÛéÜïõÍÛ›÷¶Û (oxygen) = 16/2 =8kg

ÐüÛ†¦ÖøÛé›÷¶Û (hydrogen) = 1/1 = 1kg

ïäõÅÛ (Totel) = 8 +1 = 9 kg

• 	 ÐüÛ†¦ÖøÛé›÷¶Û ¹ýÛä…ÅÛ¶Ûä×  ÍÛäªÛ C6 H14 ™öé. ›÷é¾ÛÛ×  6 …¨Ûä ïõÛ¼ÛÙ¶Û¶ÛÛ 
…¶Ûé 14 …¨Ûä ÐüÛ†¦ÖøÛé›÷¶ÛÛ ™öé.›Ûé ïõÛ¼ÛÙ¶Û¶ÛÛ …¨Ûä¶Ûä× ÈÛ›÷¶Û ÐüÛ†¦ÖøÛé›÷¶Û 
…¨Ûä¶ÛÛ ïõÁõ©ÛÛ 12 •Û¨Ûä ™öé.©ÛÛé 1 kg ¹ýÛä…ÅÛ ÐüÛ†¦ÖøÛé›÷¶Û …¶Ûé 
ïõÛ¼ÛÙ¶Û¶ÛÛé •Ûä¨ÛÛé©ÛÁõ  ÉÛÛéµÛÛé.

ŠïéõÅÛ (Solution)

ïõ¼ÛÙ¶Û¶ÛÛ ½ÛÛ•ÛÛé¶Ûä× ÈÛ›÷¶Û

= 6 x 12 = 72

ÐüÛ†¦ÖøÛé›÷¶Û ½ÛÛ•ÛÛé¶Ûä× ÈÛ›÷¶Û = 14

ïäõÅÛ ½ÛÛ•Û = 72+14 = 86

ïõÛ¼ÛÙ¶Û¶Ûä×  ÈÛ›÷¶Û = 72/86 = 0.8372 kg

ÐüÛ†¦ÖøÛé›÷¶Û  ÈÛ›÷¶Û = 14/86 = 0.1628 kg

•Ûä¨ÛÛé©ÛÁõ …¶Ûé ¸Ûó¾ÛÛ¨Û (Ratio and Proportion)

þùÐü¶Û ¸ÛóÜïõýÛÛ ¾ÛÛ¤éø ÐüÈÛÛ¶ÛÛ ›÷¬¬ÛÛ¶Ûä× ¸Ûó¾ÛÛ¨Û ›÷ÄõÁõà ™öé.

¹ýÛä…ÅÛ¶ÛÛ ¸ÛäÁõÛ þùÐü¶Û ¾ÛÛ¤éø ÐüÈÛÛ¶ÛÛ ›÷¬¬ÛÛ¶Ûà  ›÷ÄõÁõàýÛÛ©Û ¶Ûà˜Ûé¶ÛÛ 
¸ÛÜÁõ¼ÛÇÛé (Factors) ¸ÛÁõ …ÛµÛÜÁõ©Û ™öé. ›÷é¶Ûé …éÁõ-¹ýÛä…ÅÛ •Ûä¨ÛÛé©ÛÁõ 
(Air - fuel - ratio) ïõÐéü ™öé

•	 ïõÛ¼ÛÙ¶Û - ÐüÛ†¦ÖøÛé›÷¶Û …¶Ûé ÍÛÅºõÁõ …Û ¼ÛµÛÛ …ÛéÜïõÍÛ›÷¶Û ÍÛÛ¬Ûé 
þùÐü¶Û ¸ÛóÜïõýÛÛ ïõÁéõ ™.é

•	 …Û ¾ÛÛ¤éø ›÷ÄõÁõà …ÛéÜïõÍÛ›÷¶Û¶ÛÛé ›÷¬¬ÛÛé ¸ÛæÁõà ¸ÛÛ¦øÈÛÛ ¾ÛÛ¤éø ¶Ûà˜Ûé  
…Û¸ÛéÅÛÍÛæïõà ÐüÈÛÛ¶ÛÛé ›÷¬¬ÛÛ¶Ûà ›÷ÄõÁõàýÛÛ©ÛÁõÐéü ™öé.

•	 ¸ÛæÁéõ¸ÛæÁõÛ þùÐü¶Û ¾ÛÛ¤éø 1kg ïõÛ¼ÛÙ¶Û =  kgs …ÛéÜïõÍÛ›÷¶Û

•	 ¸ÛæÁéõ¸ÛæÁõÛ þùÐü¶Û ¾ÛÛ¤éø 1kg ÐüÛ†¦ÖøÛé›÷¶Û = 8kgs …ÛéÜïõÍÛ›÷¶Û 

•	 ¸ÛæÁéõ¸ÛæÁõÛ þùÐü¶Û ¾ÛÛ¤éø 1kg ÍÛÅºõÁõ = 1kgs  …ÛéÜïõÍÛ›÷¶Û 

•	 ¸ÛæÁéõ¸ÛæÁõà ÐüÈÛÛ¶ÛÛ þùÐü¶Û ¾ÛÛ¤éø¶ÛÛ ÍÛäªÛ¶Ûà •Û¨Û©ÛÁõà ¾ÛÛ¤éø ÐÈÛÛ¶ÛÛ ›÷¬¬ÛÛé 
›÷ÄõÁõà ™öé.

	 ÐüÈÛÛ¾ÛÛ× 23% …ÛéÜïõÍÛ›÷¶Û …¶Ûé 77% ¶ÛÛ†¤ÖøÛé›÷¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û ›÷ÄõÁõà 
™öé.

	 ÐüÈÛÛ¶Ûä× ÈÛ›÷¶Û = …ÛéÜïõÍÛ›÷¶Û¶Ûä× ÈÛ›÷¶Û× þùÁéõïõ ½ÛÛ•Û (–Û¤øïõ) ¾ÛÛ¤éø 

	 ïõÛ¼ÛÙ¶Û ¾ÛÛ¤é ø=  = 11.6 kg ÐüÈÛÛ

	 ÐüÛ†¦ÖøÛé›÷¶Û ¾ÛÛ¤éø =  = 34.8 kg ÐüÈÛÛ

	 ÍÛÅºõÁ ¾ÛÛ¤éø =  = 4.35 kg ÐüÈÛÛ

	 ïäõÅÛ = 50.75 kg ÐüÈÛÛ

ÐüÈÛé …é¶œ÷¶Û¾ÛÛ× 1kg ¼ÛÇ©Û¨Û¶ÛÛ þùÐü¶Û ¾ÛÛ¤éø 50.75 kg ÐüÈÛÛ¶Ûé  
…Û¸ÛÈÛà ¸Û¦éø.

…é¶œ÷¶Û¾ÛÛ× þùÐü¶Û ¸ÛóÜïõýÛÛ þùÁõ¾ýÛÛ¶Û 50.75 kg 
¬ÛàÈÛµÛÛÁéõÐüÈÛÛ¶ÛÛé ›÷¬¬ÛÛé …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛé ¶Û¬Ûà.

ITI ¶ÛÛ ÜÈÛµÛÛÙ¬Ûâ…Ûé ›÷é ïéõ¾ÛéÍ¤Öøà …¶ÛéÜºõ¡öàîÍÛÜÈÛÌÛýÛ¶ÛÛ 
µÛ¤øïõÛé¶Ûà ›Û¨ÛïõÛÁõà …¶Ûé ¸Ûó¾ÛÛ¨Û¶Ûà •Û¨Û©ÛÁõàïõÁõÈÛà ¸Û¦éø 
™öé.
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ÍÈÛÛµýÛÛýÛ (Assignment)

1	 ÅÛ×¼ÛÛ† = 6.1meters
	 ÈÛ›÷¶Û = 32kg
	 1 ¾Ûà¤øÁõ = ÍÛÇàýÛÛ¶Ûää×õ
		 ÈÛ›÷¶Û = _________ kgf

2		 d1 = 120mm
		 d2 = 720mm
		 h1 =1200rpm
		 h2 = __________ rpm

3	 	z1 = 42T
		 n2 = 96rpm
		 n1 = 224rpm
		 z2 = ____________ T

4		 D = 50mm
		 H = 80mm
		 h = 36mm
		 d = ___________ mm

9	 …éïõ ÈýÛÈÛÜÍ¬Û©Û Áõà©Ûé •ÛÛé¥øÈÛÛýÛéÅÛ •ÛàýÛÁõ ¶Ûà  ÐüÛÁõ¾ÛÛÇÛ ¾ÛÛ 26 
þùÛ©ÛÛ (teeth) µÛÁõÛÈÛ©Ûä •ÛàýÛÁõ õ 52þùÛ©ÛÛ (teeth) µÛÁõÛÈÛ©Ûä •ÛàýÛÁ 
õÍÛÛ¬Ûé ¾Ûé˜Û ¬ÛÛýÛ ™öé. ›Ûé 52 þùÛ©ÛÛ µÛÁõÛõÈÛ©ÛÛ •ÛàýÛÁõ  ¶ÛÛé ÈýÛÛÍÛ 
20mm ™öé. ©ÛÛé 26þùÛ©ÛÛ µÛÁõÛÈÛ©ÛÛ •ÛàýÛÁ¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

10	›Ûé ¼Ûé ̧ ÛÛ¨Ûà¶ÛÛ ̧ Û×¸Û¶Ûé ̧ ÛæÁéõ¸ÛæÁõà  ¤øÛ×ïõà ½ÛÁõÈÛÛ 45 Ü¾ÛÜ¶Û¤ ø(minutes) 
ÅÛÛ•Û©Ûà ÐüÛéýÛ ©ÛÛé …éÈÛÛ ›÷ ˜ÛÛÁõ ¸ÛÛ¨Ûà¶ÛÛ ¸Û×¸Û ¶Ûé ïéõ¤ÅÛÛé ÍÛ¾ÛýÛ 
ÅÛÛ•ÛÉÛé.

11	…éïõ ¼ÛéÅ¤ø ¦ÖøÛ†ÈÛ¾ÛÛ× ¦ÖøÛ†ÈÛá•Û ¸ÛäÅÛà(˜ÛÛÅÛïõ ¸ÛäÅÛà) ¶ÛÛé ÈýÛÛÍÛ 12cm 
…¶Ûé ©Ûé 360rpm ¬Ûà ºéõÁõ ™öé. ›Ûé ùÈÛ¶Û ¦ÖøàÈÛ¶Û ¸ÛäÅÛà(…¶Ûä•ÛÛ¾Ûà 
¸ÛäÅÛà) ¶ÛÛé ÈýÛÛÍÛ 20cm ÐüÛéýÛ ©ÛÛé ©Ûé¶Û rpm ÉÛÛéµÛÛé.

12	…éïõ •ÛàýÛÁõ ¼ÛÛé“Û ¶Ûé …ÛéÈÛÁõÐüÛéÅÛ(over haul)½ÛÛ•ÛÛé …ÅÛ•Û ïõÁõà 
…éï ïõÁõÈÛÛ ¾ÛÛ¤éø 12 Ü¾Ûïéõ¶Ûàî¶Ûé 5 ÜþùÈÛÍÛ ÅÛÛ•Ûé ›Ûé ºõïõ©Û 7  Ü¾Ûïéõ¶Ûàïõ 
ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûé …Û ïõÛ¾Û ¸ÛæÂ×ú ïõÁõ©ÛÛ ïéõ¤øÅÛÛ ÜþùÈÛÍÛ ÅÛÛ•Ûé?

13	¶Ûà˜Ûé …Û¸ÛéÅÛà  ÜÈÛ•Û©ÛÛé¶Ûä ×ÍÛÛþùÛ •Ûä¨ÛÛé©ÛÁõ¾ÛÛ×  ÜÈÛÍ©ÛÁõ¨Û  ïõÁõÛé.

	 a 6045 ÷  		  b Rs4.00 paise 40 ÷

	 c 
metres 4
20mm 		 d C100C4 °÷° 	

14 ÐüÈÛÛ¾ÛÛ 24% …ÛéÜîÍÛ›¶Û …¶Ûé 78%÷ ¶ÛÛ†¤ÖøÛé›÷¶Û ¶Ûä ÈÛ›÷¶Û  ÁõÐéüÅÛ 
™öé. ¼ÛÇ©Û¨Û (¹ýÛä…ÅÛ) ¶Ûä× ¸ÛæÁéõ¸ÛæÄõ þùÐü¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø ›Ûé†©Ûà ÐüÈÛÛ¶ÛÛ 
›÷¬¬ÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõà þùÐü¶Û ¶Ûà ¸ÛóÜ’õýÛÛ¾ÛÛ ¾Ûä”ýÛ©ÈÛé ïõÛ¼ÛÙ¶Û¶Ûà 
ÐüÛ†¦ÖøÛéé›÷¶Û …¶Ûé ÍÛÅºõÁõ ½ÛÛ•Û ÅÛé™öé. 

	 ¶ÛÛêµÛ:  ¶Ûà˜Ûé …Û¸ÛéÅÛ ¾ÛÛÐüà©Ûà ¸ÛÁõ¬Ûà ŠïéõÅÛ ÉÛÛéµÛÛé.

a	 1 kg ïõÛ¼ÛÙ¶Û ¾ÛÛ¤é  kg …ÛéÜîÍÛ›÷¶Û ›÷ÄõÁõà

b	 1 kg ÐüÛ†¦ÖøÛé›÷¶Û ¾ÛÛ¤éø 8 kg …ÛéÜîÍÛ›÷¶Û ›÷ÄõÁõà

c	 1 kg ÍÛÅºõÁõ ¾ÛÛ¤éø 1 kg …ÛéÜîÍÛ›÷¶Û ›÷ÄõÁõà

15	ÐüÛ†¦ÖøÛéé›÷¶Û c7h14 ¼ÛÇ©Û¨Û ¶ÛÛé ¾ÛÐü©ÈÛ¶ÛÛé ½ÛÛ•Û ™öé. ›÷é¾ÛÛ 7 …¨Ûä 
ïõÛ¼ÛÙ¶Û …¶Ûé 14 …¨Ûä ÐüÛ†¦ÖøÛéé›÷¶Û ¶ÛÛ …¨Ûä ïõÁõ©ÛÛ 12 •Û¨Ûä× ÐüÛéýÛ©ÛÛé 
1 kg ¼ÛÇ©Û¨Û¾ÛÛ× ÁõÐéüÅÛÛ ÐüÛ†¦ÖøÛéé›÷¶Û …¶Ûé ïõÛ¼ÛÙ¶Û ¶ÛÛé •Ûä¨ÛÛé©ÛÁõ 
ÉÛÛéµÛÛé. 

16	…éïõ 20,000/- ÄõÜ¸ÛýÛÛ¶Ûà Üï×õ¾Û©Û ¶ÛÛ ÈÛÛÐü¶Û¶ÛÛ ÈÛà¾ÛÛ¶Ûà Áõïõ¾Û (cost) 
150Äõ ™öé. ©ÛÛé 24.000 ¶Ûà Ýïõ¾Û©Û¶ÛÛ ÈÛÛÐü¶Û¶Ûà ÈÛà¾ÛÛ¶Ûõà Áõïõ¾Û  
…éïõ ÈÛÌÛÙ …¶Ûé 3 ¾ÛÜÐü¶ÛÛ ¾ÛÛ¤éø Š¸ÛÁõ ¼Û©ÛÛÈÛéÅÛ ÈÛà¾ÛÛ¶Ûà Áõïõ¾Û ̧ Ûó¾ÛÛ¨Ûé 
ïéõ¤øÅÛà ¬ÛÉÛé? (Ü¾ÛËÛ •Ûä¨ÛÛé«ÛÁõ - Compouns proportion)

5	 ›Ûé …éïõ Ü¾Ûïéõ¶Ûàïõ 3 ÜþùÈÛÍÛ ¾ÛÛ 8 ¾ÛÉÛà¶Û …éÍÛé¾¼ÛÅÛïõÁéõ (›Ûé¦éø) ©ÛÛé 
60 ¾ÛÉÛà¶Û¶Ûé …éÍÛé¾¼ÛÅÛ ïõÁõ©ÛÛ ïéõ¤øøÅÛÛ ÜþùÈÛÍÛ ÅÛÛ•Ûé?

6	 ›Ûé …Ûé¤øÛé¾ÛÛé¼ÛÛˆÅÛ  ÈÛïÙõÉÛÛé¸Û¾ÛÛ× ¦ÖøàÈÛ¶Û (driven) ¸ÛäÅÛà (…¶Ûä•ÛÛ¾Ûà) 
¶ÛÛé  ÈýÛÛÍÛ 200 mm …¶Ûé ©Ûé 1000rpm ¬Ûà ºõÁõ©Ûà ÐüÛéýÛ …¶Ûé       
¦ÖøÛ†ÈÛá•Û (driving) ¸ÛäÅÛà (˜ÛÛÅÛïõ ¸ÛäÅÛà) ¶ÛÛé ÈýÛÛÍÛ 150mm ÐüÛéýÛ 
©ÛÛé ¦ÖøÛ†ÈÛá•Û ¸ÛäÅÛà (˜ÛÛÅÛïõ) ¶ÛÛ 4 rpm ÉÛÛéµÛÛé.

7 ÈÛÛÐü¶Û¶ÛÛ •ÛàýÛÁõ ¾ÛÛ× ¶Ûà˜Ûé ¾Ûä›÷¼Û ¶Ûà ÈÛÛÍ©ÛÜÈÛïõ©ÛÛ ›ÛéÈÛÛ ¾ÛÇé ™öé. 
180mm (ÈýÛÛÍÛ-dir) ¶Ûä× Ü•ÛýÛÁõ 60mm ¶ÛÛ ÈýÛÛÍÛ ÈÛÛÇÛ •ÛàýÛÁõ 
ÍÛÛ¬Ûé ¾Ûé˜Û ¬ÛÛýÛ ™öé. ›Ûé ¾ÛÛé¤øÛ •ÛàýÛÁõ ¶ÛÛ rpm 60 ÐüÛéýÛ ©ÛÛé ¶ÛÛ¶ÛÛ 
•ÛàýÛÁõ ¶ÛÛ rpm ÉÛÛéµÛÛé.

8	 …éïõ ÈÛÛÐü¶Û ¶Ûé ¼Û¶ÛÛÈÛ©Ûà ï×õ¸Û¶Ûà¾ÛÛ ïõÛ¾Û ïõÁõ©ÛÛ 5 Ü¾Ûïéõ¶Ûàïõ 4ÜþùÈÛÍÛ¾ÛÛ× 
ÈÛÛÐü¶Û ïõÛýÛÙ ¸Ûä¨ÛÙ ïõÁéõ ™öé. ›Ûé 3 ›÷ Ü¾Ûïéõ¶Ûàïõ ÐüÛéýÛ ©ÛÛé ©Ûé ÈÛÛÐü¶Û¶Ûä× 
ïõÛýÛÙ ¸Ûä¨ÛÙ ïõÁõ©ÛÛ ïéõ¤øÅÛÛ ÜþùÈÛÍÛ ÅÛÛ•Ûé?

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.2.12
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¤øïõÛÈÛÛÁõà (Percentage)	 …éîÍÛÁõÍÛÛ†¡õ 1.2.13

¤øïõÛÈÛÛÁõà (Percentage)

¤øïõÛÈÛÛÁõà …éïõ ¸ÛóïõÛÁõ¶ÛÛé …¸Ûæ¨ÛÛÙïõ ™öé. ›÷é¶ÛÛé ™öéþù Ð×ü¾ÛéÉÛÛ× 100 ™öé. ¤øïõÛ¶Ûà  
ÍÛ×ßÛÛ % ™öé. ›÷é Ð×ü¾ÛéÉÛÛ ÍÛ×”ýÛÛ ¸Û™öà ÅÛ”ÛÛýÛ ™öé. þùÛ.©Û. 16%

	 þùÛ.©Û. 0.16
100

16
=

…Ðüá þùÉÛÛ×ÉÛ ÍÈÛÄõ¸Û¾ÛÛ× 0.16 ™öé. ¤øïõÛÈÛÛÁõà¶Ûà •Û¨Û©ÛÁõà¾ÛÛ× ªÛ¨Û 
¼ÛÛ¼Û©ÛÛé¶Ûé µýÛÛ¶Û ¸ÛÁõ ÅÛéÈÛÛ¾ÛÛ×  …ÛÈÛé ™öé. …Û¸ÛéÅÛ ÍÛ×”ýÛÛ …éïõ¾Û …¶Ûé 
©Ûé¶ÛÛé •Ûä¨ÛÛïõÛÁõ ›÷é ›÷ÈÛÛ¼Û ÐüÛéýÛ ™öé. (Fig 1)

…Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà¶Ûä×  ÜÈÛÉÅÛéÌÛ¨Û …¶Ûé …éïõ¾Û¾ÛÛ×¬Ûà 
›÷ÈÛÛ¼Û ÉÛÛéµÛÈÛÛ¶Ûà  ÍÛ×¸Ûæ¨ÛÙ ¸ÛóÜ’õýÛÛ ïõÁõÛé. 

ŠþùÛÐüÁõ¨Û (Example)

…éïõ Üºõ¤øÁõ –ÛÁõ …Û×•Û¨Ûé 984.50Ä õÜ¸ÛýÛÛ¶ÛÛé ¸Û•ÛÛÁõ ¾ÛéÇÈÛé ™öé. ›Ûé ïõ¸ÛÛ©Û  
¸Û•ÛÛÁõ  24% ÐüÛéýÛ©ÛÛé ©Ûé¶ÛÛé ïäõÅÛ ¸Û•ÛÛÁõ ïéõ¤øÅÛÛé? (Fig 3)  

ïäõÅÛ ¸Û•ÛÛÁõ ˜ÛäïõÈÛ¨Ûà 100%

ŠþùÛÐüÁõ¨Û (Example)  

ïäõÅÛ ÉÛà¤ø¾Ûé¤øÅÛ¶ÛÛ ÁõÛé ¾Û¤øàÁõàýÛÅÛ¾ÛÛ×¬Ûà 3.6 meter2 þùÁõÈÛÛ›Ûé ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× 
…ÛÈÛéÅÛ ™öé …¶Ûé 0.18 meter2 ÈÛéÍ¤éø›÷ ¶ÛàïõÇé ™öé. ©ÛÛé  ÈÛéÍ¤éø›÷¶ÛÛé  %  
¤øïõÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. (Fig 2)

ªÛ¨Û Í¤éø¸Û¾ÛÛ× ŠïéõÅÛ ¾ÛéÇÈÛàÉÛä× .

ÈÛ¨ÛÙ¶Û (Statement)

þùÁõÈÛÛ›Û¶Ûä “ÛéªÛºõÇ (Area) (A) = 3.6 m2 =100%

ÈÛéÍ¤éø›÷ (wastage) = 0.18 m2

	 3.6
100

 1 m2

Multiple For 0.18 M2 = 
3.6
100  x 0.18

Wastare		   = 5%

Conclusion = •Û¨Û©ÛÁõà

ÍÛ×¼ÛÜµÛ©Û ªÛ¨Û Í¤éø¸Û

Step One 	 :	 ›÷ÄõÜÁõýÛÛ©Û ¾Ûä›÷¼Û ÈÛ•ÛâïõÁõ¨Û

Step Two 	 :	 ©Ûé¶ÛÛé …éïõ¾Û ›÷¨ÛÛé

Step Three 	 :	 ›÷ÄõÁõà •Û¨Û©ÛÁõà ïõÁõÛé		

ïõ¸ÛÛ©Û 24

ÐüÛ¬Û¾ÛÛ× …¸ÛÛ©Ûà Áõïõ¾Û 76%

›Ûé ©Ûé¶Ûé ÐüÛ¬Û¾ÛÛ× ¾ÛÇ©Ûà Áõïõ¾Û 31.76 ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛé ¸Û•ÛÛÁõ 100 

¾ÛÛ¤éø 1% ©Ûé 
76

1

¾ÛÛ¤éø Rs.984 .50 …é
76

1
 x 984.50

¾ÛÛ¤éø 100% …é 1295.39X100
76

984.50
=

100% i.e gross pay (ïäõÅÛ¸Û•ÛÛÁ) = Rs 1295.40

ŠþùÛÐüÁõ¨Û 1 (Example 1)

200 Litres ¶Ûà “Û¾Û©ÛÛ µÛÁõÛÈÛ©ÛÛ …ÛéˆÅÛ  ¤êøïõ¾ÛÛ×¬Ûà 75 Litres   
…ÛéˆÅÛ ïõÛ§øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ©Ûé¶Ûé ¤øïõÛÈÛÛÁõà¾ÛÛ× ¼Û©ÛÛÈÛÛé.

ŠïéõÅÛ (Solution)

ïõÛ§øÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛ …ÛÈÛéÅÛ¶ÛÛ % = Oil taken out (Litres)  
/ Capacity of Barrel (Litres) x 100

%37  100 x 
200
75 2

1==

ŠþùÛÐüÁõ¨Û 2 (Example 2)
…éïõ Í¸ÛéÁõ ¸ÛÛ¤ñøÍÛ ¶Ûé 15%  ¶Û×•Û ÍÛÛ¬Ûé …éïõ •ÛóÛÐüïõ¶Ûé 15000/- ¾ÛÛ× 
ÈÛé˜ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ¶Ûà˜Ûé ¾Ûä›÷¼Û Ýïõ¾Û©Û ÉÛÛéµÛÛé (a) ”ÛÁõàþù Ýïõ¾Û©Û ÉÛä× 
™öé. (Purchase Price) (b) ¶ÛºõÛé (Profit) ïéõ¤øÅÛÛé ™öé.

Solution:  Cp = x,

Cp = ¾ÛäÇ Ýïõ¾Û©Û (Cost price)
Sp = ÈÛé˜ÛÛ¨Û Ýïõ¾Û©Û (Sale Price)
Sp = Cp + 15% of Cp

15000 = x + 
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5	 ÅÛÛéÐü¶Ûä× ÈÛ›÷¶Û = 140 kg%

	 sn ¶Ûä× ÈÛ›÷¶Û 40%

	 Pb=__________ kgf%

	 Sn= __________ kgf%

6		 ™öÛýÛÛ×Üïõ©Û			
	½ÛÛ•Û = __________%

7	 þù¼ÛÛ¨Û¶Ûà 			
ÅÛ×¼ÛÛˆ =__________%

8	 d=360mn

	 a=0.707×d

	 ¼Û•ÛÛ¦ø = __________%

	

¶ÛºõÛé (Profit)= SP – CP = 15000-13043.47 = 1956.53

”ÛÁõàþù  Ýïõ¾Û©Û (Purchase Price) = Rs 13043	

¶ÛºõÛé (Profit)= 1957

ŠþùÛÐüÁõ¨Û 3 (Example 3)

ïäõÅÛ 80000 •ÛÛ¦øùà…Ûé¶Ûä× ÁõÛé¦ø Š¸ÛÁõ ¤éøÍ¤øá•Û ïõÁõÈÛÛ¾ÛÛ×  …ÛÈýÛä×. ›÷é¾ÛÛ¬Ûà  
¾ÛÛªÛ 16000 ïõÛÁõ¾ÛÛ× ïõÛéˆ ”ÛÁõÛ¼Ûà  ¶Û Ðü©Ûà  ©ÛÛé ïéõ¤øÅÛÛ  ¤øïõÛ ïõÛÁõ 
ÍÈÛàïõÛýÛÙ  •Û¨ÛÛýÛ.

	

ŠþùÛÐüÁõ¨Û 4 (Example 4)
…éïõ ¾ÛÛé¤øÁõ ÍÛÛ†ïõÅÛ¶Ûà  Ýïõ¾Û©Û ©Ûé¶Ûà ¾ÛæÇ Ýïõ¾Û©Û ïõÁõ©ÛÛ –Û¤øà¶Ûé 92% 
¬Ûˆ …¶Ûé ÐüÛÅÛ¾ÛÛ× ©Ûé¶Ûä× ÈÛé˜ÛÛ¨Û Rs. 18000/- ¾ÛÛ× ¬ÛýÛä×  ©ÛÛé ©Ûé¶Ûà ¾ÛæÇ 
Ýïõ¾Û©Û ïéõ¤øÅÛà  ÐüÉÛé.

ŠïéõÅÛ (Solution)
ÐüÛÅÛ¶Ûà  ¾ÛÛé¤øÁõÍÛÛ†ïõÅÛ¶Ûà  Ýïõ¾Û©Û Rs. 18000/-

›÷é  ¾ÛæÇ Ýïõ¾Û©Û¶ÛÛ 92% ©Ûé¬Ûà

	 ¾ÛæÇ Ýïõ¾Û©Û = 

	 = RS.19565

ŠþùÛÐüÁõ¨Û 54 (Example 5)

…éïõ ¾ÛÛé¤øÁõïõÛÁõ 30 kmph (Üïõ¾Ûà/ïõÅÛÛïõ) ¶Ûà  ¡ö¦ø¸Ûé ˜ÛÅÛÛÈÛÈÛÛ¬Ûà  
100 Litres ¸ÛóÜ©Û ÜþùÈÛÍÛ¶Ûä×  ¸Ûé¤ÖøÛéÅÛ ¼ÛÇé ™öé.¾ÛÛé¤øÁõïõÛÁ¶Ûà  ýÛÛé•ýÛ 
ÍÛÜÈÛÙÍÛ ïõýÛÛÙ  ¼ÛÛþù ©Ûé¾ÛÛ× ¸Ûé¤ÖøÛéÅÛ¶ÛÛé ÈÛ¸ÛÁõÛÉÛ 90 Litres ¸ÛóÜ©Û ÜþùÈÛÍÛ 
¬ÛÛýÛ ™öé. ©ÛÛé ïéõ¤øÅÛÛ ¤øïõÛ ¸Ûé¤ÖøÛéÅÛ¶Ûà  ¼Û˜Û©Û ¬ÛÉÛé?

ŠïéõÅÛ (Solution)

¼Û˜Û©Û¶Ûà  ¤øïõÛÈÛÛÁõà = Decrease in Consumption/ Original 
Consumption ×100

	

	 = x100
100

10Liter

	 = 10% Saving in Fuel (¼Û˜Û©Û¶ÛÛ ¤øïõÛõ)		

ÍÈÛÛµýÛÛýÛ (Assignment)

1		 a = 400 a = 400mm 
(˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷)

	 d = 400mm

	 ¼Û•ÛÛ¦ø ____________%

2	 d = 26mm

	 ýÛä / ïõ¤Õø¶Ûà ÿ¦øÛˆ  ‘a’ = 
2.4mm

	 …Û¦Õø™öéþù¶ÛÛ “ÛéªÛºõÇ¶ÛÛé –Û¤øÛ¦øÛé 
=____________%

3	 ¤øÛïõÛÈÛÛÁõà¾ÛÛ× ÈÛµÛÛÁõÛé = 36%

	 ÈÛµÛÛÁõÛ¶Ûà Ýïõ¾Û©Û = 611.2n/
mm2                                                                 

	 =_______N/MM2

4	 ïõÛé¸ÛÁõ¶Ûà ÅÛÛéÐü = 27 kg 

	 Ý¡öïõ¶Ûà ÅÛÛéÐü = 18kg

	 ïõÛé¸ÛÁõ¶ÛÛ  ¤øïõÛ =  ______%

	 Ý¡öïõ¶ÛÛ ¤øïõÛ =_______%

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.2.13
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9						      Cu=36 kg

			  Zn=24 kg	
		 Cu=____%	
		 Zn=____%

		

10 			  Cu=42.3 kg

			  Sn=2.7 kg

			  Cu=____%

			  Sn=____%

11	…éïõ ¤Öéø¦Áõ ø(Trade) ¸ÛäÁõÛ Rs195/- ¶ÛÛ Í¸ÛéÁõ¸ÛÛ¤ÙÍÛ  ”ÛÁõàþéùé ™é  ›÷é 
ÈÛé˜ÛÛ¨Û Ýïõ¾Û©Û¶ÛÛ ø65% ™öé ©ÛÛé ©Ûé¶Ûà ÈÛé˜ÛÛ¨Û Ýïõ¾Û©Û ïéõ¤øÅÛà ?

12 …éïõ ¾ÛÛé¤øÁõ ÍÛÛ†ïõÅÛ¶Ûä× ¤øÛýÛÁõ Rs 300/-ÈÛé˜ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé 
…Û ÈÛé˜ÛÛ¨Û Ýïõ¾Û©Û¾ÛÛ× 25% ¶ÛºõÛé Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛéÅÛÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà 
”ÛÁõàþù Ýïõ¾Û©Û ÉÛÛéµÛÛé

13 ›Ûé ÐüÈÛÛ¶ÛÛ ¼Û×µÛÛ¨Û¾ÛÛ× 3% …ÛéÜîÍÛ›÷¶Û (Oxygen) …¶Ûé 77% 
¶ÛÛ†¤ÖøÛé›÷¶Û (Nitrogen)  …ÛÈÛéÅÛ ÐüÛéýÛ ©Ûé ¾Ûä›÷¼Û 120m3 ÐüÈÛÛ¶ÛÛ 
ïéõ¤øÅÛÛ m3  –Û¤øïõÛé ›ÛéÈÛÛ ¾ÛÇÉÛé

14	…éïõ …é¶œ÷¶Û¶Ûà ¼ÛéÁõá•Û¶Ûà Ü¾ÛËÛµÛÛ©Ûä  ¶Ûà˜Ûé ¾Ûä›÷¼Û µÛÛ©Ûä…Ûé¾ÛÛ×¬Ûà 
¼Û¶Ûé ™öé.  ©ÛÛé 40kg Ü¾ÛËÛ µÛÛ©Ûä¾ÛÛ×ÁõÐéüÅÛ –Û¤øïõ¶Ûä× ÈÛ›÷¶Û ÉÛÛéµÛÛé?

	 a ïõÛé¸ÛÁõ (cu) 86%

	 b ¤øà¶Û (sn) 10%

	 c Ý¡öïõ (zn) 4% 	

15 …éïõ ÍÛÛéÅ¦øÁõ ¾ÛÛ× 35% ¤øà¶Û …¶Ûé 65% ÅÛà¦ø ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛýÛéÅÛ 
™öé. ©ÛÛé 40kg ÍÛÛéÅ¦øÁõ¾ÛÛ× ÅÛà¦ø …¶Ûé ¤øà¶Û ¶Ûä× ÈÛ›÷¶Û ÉÛÛéµÛÛé

16 …éï õïõÛÁõ¶Ûà 4 …ÅÛ•Û …ÅÛ•Û 200 (miles) ¾ÛÛ†ÅÍÛ¶Ûà ¾ÛäÍÛÛºõÁõà¾ÛÛ× 
¸Ûé¤ÖøÛéÅÛ¶ÛÛé 

Find out tha following:

	 1 þùÁéõïõ ¾ÛäÍÛÛºõÁõàõ þùà¥ øÍÛÁéõÁõÛÉÛ ÈÛ¸ÛÁõÛÉÛ

	 2 ¾ÛÛ†ÅÛ þùà¥ø ÍÛÁéõÁõÛÉÛ ÈÛ¸ÛÁõÛÉÛ

	 3 ÍÛÁéõÁõÛÉÛ ÈÛ¸ÛÁõÛÉÛ¶Ûä× Š¸ÛýÛÛé•Û ïõÁõà,¾ÛÐü©Û¾Û ÈÛ¸ÛÁõÛÉÛ¶ÛÛ  ¤øïõÛ¾ÛÛ×  ¼Ûé  
þùÉÛÛ×ÉÛ× ÍÛ×”ýÛÛ ÍÛäµÛà þùÁõÉÛÛÈÛÛé.

17	…éïõ ¤ÖøÛ¶ÍÛ¸ÛÛé¤Ù øÈÛïÙõÉÛÛé¸Û ¾ÛÛ× ¾Ûä¦øà•Û©Û …ÛÈÛïõ Š¸ÛÁõ ¶Ûà˜Ûé ¾Ûäš¼Û ¶ÛÛ× 
”Û˜ÛÙ ¬ÛýÛéÅÛ ›÷¨ÛÛýÛ ™öé.

1	 ïäõÅÛ …ÛÈÛïõ¶ÛÛ 40% ¤øÛýÛÁõ ¸ÛÁõ ÁõÛéïõÛ¨Û

2	 ïäõÅÛ …ÛÈÛïõ¶ÛÛ 30% ¼ÛÇ©Û¨Û (fuel) …¶Ûé Š›÷¨Û  (lubricants) 
¸ÛÁ õÈÛ¸ÛÁõÛýÛ ™öé+

3 ïäõÅÛ …ÛÈÛïõ¶ÛÛ 10% ÁõÛéïõÛ¨Û Í¸ÛéÁõ¸ÛÛ¤ÙøÍÛ ¸ÛÁõ ÈÛ¸ÛÁõÛýÛ ™öé.›Ûé 
¾ÛÜÐü¶ÛÛ¶ÛÛ …×©Ûé Rs.20000/- ¼Û˜Û©Û ¬ÛÛýÛ ™öé ©ÛÛé ïäõÅÛ …ÛÈÛïõ 
ïéõ¤øÅÛà ÐüÉÛé ?

18 80kg ¶ÛÛ …éïõïõÛÍ¤øá•Û ›Ûé¼Û Š¸ÛÁõ ¾ÛÉÛà¶Ûá•Û ïõýÛÛÙ ¸Û™öà ©Ûé¶Ûä×  
…×Ü©Û¾Û ÈÛ›÷¶Û ïéõ¤øÅÛä× ÐüÉÛé.›Ûé ¸ÛóÛýÛ¾ÛÁõà  ¾ÛÉÛà¶Ûà•Û ÈÛ”Û©Ûé ›Ûé¼Û¶ÛÛ 
ÈÛ›÷¶Û¾ÛÛ× 4% …¶Ûé ºõÛýÛ¶ÛÅÛ ¾ÛÉÛà¶Ûá•Û ÈÛ”Û©Ûé ›Ûé¼Û¶ÛÛ ÈÛ›÷¶Û¾ÛÛ× 
5% ¶ÛÛé –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé.

19	…éïõ ïõÛÍ¤øá¾ÛÛ× 35% Ý¡öïõ (zn), ïõÛé¸ÛÁõ (cu) 40% …¶Ûé ¤øà¶Û  
(sn) 25% ™öé.›Ûé ïõÛÍ¤øá•Û¶Ûä× ÈÛ›÷¶Û 25 kg ÐüÛéýÛ ©ÛÛé Ý¡öïõ, ïõÛé¸ÛÁõ 
…¶Ûé ¤øà¶Û ¶Ûä× ÈÛ›÷¶Û ÉÛÛéµÛÛé

20	…éï õÍÛÛéÅ¦øÁ õïõÁéõÅÛÛ ›Ûé¼Û¾ÛÛ 35% ¤øà¶Û …¶Û 65% ÅÛà¦Õø¶ÛÛé Š¸ÛýÛÛé•Û 
ïõÁéõÅÛ ™öé.›Ûé ÍÛÛéÅ¦øÁõ¾ÛÛ× ¤øà¶Û –Û¤ø¶Ûä× ÈÛ›÷¶Û 14 •ÛóÛ¾Û ÐüÛéýÛ ©ÛÛé ›Ûé¼Û 
¸ÛÁõ ïõÁéõÅÛÛ ïäõÅÛ ÍÛÛéÅ¦øÁõ ¶Ûä× ÈÛ›÷¶Û ÉÛÛéµÛÛé.

21	…éïõ ÍÛéÅÍÛ¾Ûé¶Û¶Ûä× ÈÛÌÛÙ¶Ûä× ÈÛé˜ÛÛ¨Û Rs.60000 ™öé.›Ûé ©Ûé¶Ûé ¾ÛÛÜÍÛïõ 
Rs.1000 ¸Û•ÛÛÁõ …¶Ûé ©Ûé¶ÛÛ ÈÛé˜ÛÛ¨Û ¸ÛÁõ 2.5% ïõ¾ÛàÉÛ¶Û ¾ÛÇ©Ûä× 
ÐüÛéýÛ ©ÛÛé ÈÛÛÜÌÛÙïõ …ÛÈÛï õïéõ¤øÅÛà ÐÉÛé?

22 …éïõ ÈýÛÜïõ©Û ©Ûé¶Ûà ïäõÅÛ …ÛÈÛïõ¶ÛÛ 15% ”Ûé©Ûà ¾ÛÛ¤éø, 21% ¸ÛÜÁõÈÛÛÁõ 
¾ÛÛ¤éø, 24% ¼ÛÛÇïõÛé¶ÛÛ ÜÉÛ“Û¨Û ¾ÛÛ¤éø ”Û˜ÛÙ ïõÁé õ™öé …¶Ûé Rs.360 
¼Û˜Û©Û ïõÁéõ ™öé. ©ÛÛé ©Ûé ÈýÛÜî©Û¶ÛàïäõÅÛ …ÛÈÛïõ ïéõ¤øÅÛà ÐüÉÛé.

23 …éïõÈýÛÜïõ©Û¶ÛÛé ¾ÛÛÜÍÛï ̧ Û•ÛÛÁõ Rs.450 ™öé. …¶Ûé þùÁõ ¾ÛÜÐü¶Ûé Rs.90 
¼Û˜Û©Û ïõÁéõ ™öé. ©ÛÛé ©Ûé¶Ûà ¼Û˜Û©Û¶Ûà  ¤øïõÛÈÛÛÁõà ÉÛÛéµÛÛé.õ

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.2.13
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¤øïõÛÈÛÛÁõà ¶Ûé þ×ùÉÛÛÉÛ¾ÛÛ× ºéõÁõÈÛÛé (Precentage- Changing percentage to percentage )	
…éîÍÛÁõÍÛÛ†¡õ 1.2.14

…¸Ûæ¨ÛÛÙïõ¶Ûä× ¤øïõÛÈÛÛÁõà¾ÛÛ× Äõ¸ÛÛ©ÛÛ×Áõ (Conversion Of Fraction 
In To Percentage)

1	 Convert 2
1

 into percentage.

		  Solution:  2
1

 x 100 

			   = 50%

2	 Convert  
11
1  into percentage

		  Solution:  
11
1  x 100 = 11

100
 

			   = 9.01%

¶Ûà˜Ûé¶ÛÛ …¸Ûæ¨ÛÛÙïõÛé¶Ûé ¤øïõÛÈÛÛÁõà¾ÛÛ× Äõ¸ÛÛ©ÛÛ×Áõ (Convert the 
following fraction into percentage)

1	

2	

3	

4	

¤øÛïõÛÈÛÛÁõà¾ÛÛ×¬Ûà …¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé (Conversion of 
percentage into fraction)

1 	 24% ¶Ûé …¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé (Convert 24% into fraction)

   ŠïéõÅÛ (Solution) 

2  ¶Ûé …¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé

	 (Convert   into fraction)

	 ŠïéõÅÛ (solution) 

				    = 

¶Ûà˜Ûé¶Ûà  ¤øïõÛÈÛÛÁõà¶Ûé …¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé (Convert the 
following fraction into percentage)

1	 15%

2	

3	 80%

4	 12.5%

þùÉÛÛ×ÉÛ …¸Ûæ¨ÛÛÙï¶Ûä×  ¤øïõÛÈÛÛÁõà¾ÛÛ× Äõ¸ÛÛ©ÛÛ×Áõ (Conversion of 
decimal fraction into percentage)

1 0.35   ¶Ûé  ¤øïõÛÈÛÛÁõà¾ÛÛ×  ºéõÁõÈÛÛé (Convert 0.35 into percentage)

	 ŠïéõÅÛ (solution) 0.35×100

                    = 35%

2 0.375 ¶Ûé ¤øïõÛÈÛÛÁõà¾ÛÛ× ºéõÁõÈÛÛé (Convert 0.375 into 
percentage)

	 ŠïéõÅÛ (Solution) : 0.375×100

                   	 = 37.5%

¶Ûà˜Ûé¶ÛÛ þùÉÛÛ×ÉÛ…¸Ûæ¨ÛÛÙï ¶Ûé ¤øïõÛÈÛÛÁõà¾ÛÛ× ºéõÁõÈÛÛé (Convert the 
following decimal fraction into percentage)

1	 0.2

2 	 0.004

3 	 0.875

4 	 0.052

¤øïõÛÈÛÛÁõà¶Ûä×  þùÉÛÛ×ÉÛ …¸Ûæ¨ÛÛÙïõ¾ÛÛ× Äõ¸ÛÛ©ÛÛ×Áõ (Conversion of 
percentage into decimal fraction)

1	 30% ¶Ûé  þùÉÛÛ×ÉÛ…¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé

	 ŠïéõÅÛ (solution) = 

2	  ¶Ûé  þùÉÛÛ×ÉÛ…¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé

	 ŠïéõÅÛ (solution): 

		  =  

¶Ûà˜Ûé¶Ûà ¤øïõÛÈÛÛÁõà¶Ûé þùÉÛÛ×ÉÛ…¸Ûæ¨ÛÛÙïõ¾ÛÛ× ºéõÁõÈÛÛé (Convert the 
following  percentage into decimal fraction)

1	 15%

2	 7%

3	 %
2
112

4 	 90%
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¾Û¤øàÜÁõõýÛÅÛ ÍÛÛýÛ¶ÍÛ- µÛÛ©Ûä…Ûé¶ÛÛ ¸ÛóïõÛÁõÛé, ÅÛÛéÐü …¶Ûé …ÅÛÛéÐü µÛÛ©Ûä…Ûé¶ÛÛ ¸ÛóïõÛÁõÛé (Material 
Science-Types of Metals, types of ferrous and non ferrousmetals)			 
										                 …éîÍÛÁõÍÛÛ†¡õ 1.3.15

µÛÛ©Ûä…Ûé¶ÛÛ ¸ÛóïõÛÁõÛé (Types of metals)

µÛÛ©Ûä…Ûé¶ÛÛ ¼Ûé ¸ÛóïõÛÁõ ™öé:

1	 ÅÛÛéÐü µÛÛ©Ûä		  2  …ÅÛÛéÐü µÛÛ©Ûä.

1	 ÅÛÛéÐü µÛÛ©Ûä (Ferrous Metal): µÛÛ©Ûäïéõ ›÷é¾ÛÛ ¾ÛÛé¤øÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ …
ÛýÛ¶Ûñ …¶Ûé ïõÛ¼Ûñ¶Û µÛÁõÛÈÛé ™öé ©Ûé¶ÛéÅÛÛéÐü µÛÛ©ÛäïõÐéü ™öé. ›÷é¾Û ïéõ ¸Ûà•Û …
ÛýÛ¶Ûñ, ¾ÛÛ†Å¦ø Í¤øàÅÛ, ¶ÛàïõÅÛÈÛ•ÛéÁéõ, ›÷é …ÛýÛ¶Ûñ¾ÛÛ× ÁõÍ¤øá•Û, ˜Ûä×¼Ûïõ©ÈÛ 
ÈÛ•ÛéÁéõ •Ûä¨ÛµÛ¾ÛÛë µÛÁõÛÈÛé ™öé. 

2	 …ÅÛÛéÐü µÛÛ©Ûä (Non-ferrous Metal): µÛÛ©Ûäïéõ ›÷é¾ÛÛ …ÛýÛñ¶Û 
…¶Ûé ïõÛ¼Ûñ¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û ÐüÛé©Ûä ¶Û¬Ûà ©Ûé¾Û›÷ ©Ûé¾ÛÛ× …ÛýÛñ¶Û¶ÛÛ•Ûä¨ÛµÛ¾ÛÛë 
¸Û¨Û ÐüÛé©ÛÛ ¶Û¬Ûà©Ûé¶Ûé …ÅÛÛéÐü µÛÛ©ÛäïõÐéü ™öé. ›÷éÈÛàïé, ïõÛé¸ÛÁõ,  
…éÅýÛäÜ¾Û¶ÛàýÛ¾ÛÈÛ•ÛéÁéõ.

ÅÛÛéÐü …¶Ûé …ÅÛÛéÐü Ü¾ÛËÛµÛÛ©Ûä…Ûé (Ferrous and Non-ferrous 
Alloys): Ü¾ÛÜËÛ©Û µÛÛ©Ûä…Ûé …¶ÛéÅÛÛéÐü Ü¾ÛËÛµÛÛ©Ûä…Ûé(Alloyingmetals 
and ferrous alloys) ¼Ûé ïéõ ©Ûé¬ÛàÈÛµÛä µÛÛ©Ûä…Ûé¶Ûé ̧ Ûà•ÛÛÇà¶Ûé Ü¾ÛËÛµÛÛ©Ûä 
¼Û¶ÛÛÈÛÛýÛ ™öé. ÅÛÛéÐüµÛÛ©Ûä …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé¾ÛÛ×, ÅÛÛé”Û×¦ø ¾Ûä”ýÛ –Û¤ïõ 
™öé.©Ûé¾ÛÛ×Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà µÛÛ©Ûä¶ÛÛ ¸ÛóïõÛÁõ …¶Ûé ©Ûé¶Ûà ¤øïõÛÈÛÛÁõà ¾Ûä›÷¼Û 
…éÅÛÛéýÛÍ¤øàÅÛ¶ÛÛ•Ûä¨ÛµÛ¾ÛÛë ¼ÛþùÅÛÛýÛ ™öé.

…éÅÛÛéýÛÍ¤øàÅÍÛ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ÍÛÛ¾ÛÛ¶ýÛ Áõà©ÛéŠ¸ÛýÛÛé•Ûà µÛÛ©Ûä…Ûé: 
(Metals commonly used for making alloy steels)

Ü¶ÛïõÅÛ[ Nickel (Ni)

Ü¶ÛïõÅÛ î¥¨Û µÛÛ©Ûä ™öé …¶Ûé ©ÛéïõÛ¤ø ÍÛÛ¾Ûé ¸ÛóÜ©ÛÁõÛéµÛïõ©ÛÛ µÛÁõÛÈÛé ™öé.…
Ûíé²ÛééÜ•Ûïõ “ÛéªÛ¾ÛÛ× ©Ûé¶ÛÛéŠ¸ÛýÛÛé•ÛÜ¶ÛïõÅÛ, ïéõ¦¾ÛàýÛ¾Û ¼Ûé¤Áõà, ¼ÛÛé†ÅÛÁõ ¤øÀä¼ÍÛ, 
†¶¤Á¶ÛÅÛ î¾¼ÛÉÛ¶Û …Ü¶›÷¶Û¶ÛÛ ÈÛÛÅÈÛ, …éÜ¶›÷¶Û¶ÛÛ Í¸ÛÛïÙõõ ¸ÅÛ•Û 
ÈÛ•ÛéÁéõ…Ûíé²ÛééÜ•Ûïõ “ÛéªÛ¾ÛÛ× Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. Ü¶ÛïõÅÛ µÛÛ©Ûä¶Ûä •ÛÅÛ¶ÛÝ¼Ûþäù 
1450°C ™öé. Ü¶ÛïõÅÛ¾ÛÛ×¬Ûà ˜Ûä×¼Ûïõ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ïõÛýÛ¾Ûà 
˜Ûä×¼Ûïõ¶Ûà ¼Û¶ÛÛÈÛ¤ø¾ÛÛ× ”ÛÛÍÛ ̧ ÛóïõÛÁõ¶ÛÛÜ¶ÛïõÅÛÍ¤øàÅÛ¶Ûà Ü¾ÛËÛµÛÛ©Ûä…ÛéÈÛ¸ÛÁõÛýÛ 
™öé. Ü¶ÛïõÅÛ †ÅÛéî¤ÖøÛé¸ÅÛé¤øá•Û¾ÛÛ× ¸Û¨Û ÈÛ¸ÛÁõÛýÛ ™öé.†¶ÈÛÛÁõ Í¤øàÅÛ¾ÛÛ Ü¶ÛïõÅÛ 
36% ÐüÛéýÛ ™öé ›÷é ÐüÛ¦ñø …¶ÛéïõÛ¤ø ¸ÛóÜ©ÛÁõÛéµÛïõ ™öé.†¶ÈÛÛÁõ Í¤øàÅÛ¾ÛÛ×¬Ûà 
¸ÛóàÍÛàÍÛ¶Û†¶Í¤åø¾Ûé¶¤øø ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé, ïõÛÁõ¨Ûïéõ ©Ûé¶ÛÛ –Û¤ïõÛé¶Ûä×ÜÈÛÍ©ÛÁõ¨Û 
…Ûé™öà ¾ÛÛªÛÛ¾ÛÛ× ¬ÛÛýÛ ™öé.

Ü¶ÛîÅÛÍ¤øàÅÛ …éÅÛÛéýÛ¾ÛÛ×  ›÷ÄõÁõàÜ¶ÛïõÅÛ¶Ûà  ¾ÛÛªÛÛ  2%  ¬Ûà  50%  ›÷ ÐüÛéýÛ ™öé. 

’õÛé¾ÛàýÛ¾Û Chromium (Cr)

’õÛé¾ÛàýÛ¾Û¶Ûé Í¤øàÅÛ¾ÛÛ× Š¾ÛéÁõ©ÛÛ ©Ûé¶ÛÛõïõÛ¤ø ¸ÛóÜ©ÛÁõÛéµÛî©ÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ¾ÛÛ× 
ÍÛäµÛÛÁõÛé ¬ÛÛýÛ ™öé. Í¤øàÅÛ¶Ûà ¤øºõ¶ÛéÉÛ, ÐüÛ¦Ùø¶ÛéÉÛ¾ÛÛ× ¸Û¨Û ÍÛäµÛÛÁõÛé 
¬ÛÛýÛ ™öé. ’õÛé¾ÛàýÛ¾Û Í¤øàÅÛ¾ÛÛ× ’õÛé¾ÛàýÛ¾Û 30% ÍÛäµÛàÁõÐéüÅÛä× ÐüÛéýÛ ™öé. 
’õÛé¾ÛàýÛ¾Û, ¶ÛàïõÅÛ, ¤×ø•ÛÍ¤ø¶Û …¶Ûé ¾ÛÛéÅÛà¼¦éø¶Û¾Û ›÷éÈÛà Ü¾ÛËÛµÛÛ©Ûä¾ÛÛ×¬Ûà  
…Ûé¤øÛé¾ÛÛé¼ÛÛ†ÅÛ¶ÛÛ ̧ ÛÛ¤ÙøÍÛ …¶Ûéïõ¤øá•Û ¤æøÅÍÛ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé.’õÛé¾ÛàýÛ¾Û¶ÛÛé 
Š¸ÛýÛÛé•Û ¸ÛÛ¤ÙøÍÛ¶ÛÛ †ÅÛéî¤ÖøÛé¸ÅÛé¤øá•Û ¾ÛÛ¤éø ¬ÛÛýÛ™öé.ÍÛàÅÛà¶¦øÁõ ÅÛÛ†¶ÛÁõ¶Ûé 
…×þÁõ¬Ûà ’õÛé¾Û¸ÅÛé¤éø¦ø ïõÁéõÅÛÐüÛéýÛ ™öé.›÷é¬Ûà ©Ûé –ÛÍÛÛÁõÛ ÍÛÛ¾Ûé ¸ÛóÜ©ÛÁõÛéµÛïõ ¼Û¶Ûé 
™öé.Í¤éø¶ÛÅÛéÉÛ Í¤øàÅÛ¾ÛÛ× ’õÛé¾ÛàýÛ¾Û 13% ÁõÐéüÅÛäÐüÛéýÛ ™öé.¼ÛéÁõá•Û ¼Û¶ÛÛÈÛÈÛÛ 
¾ÛÛ¤éø ’õÛé¾ÛàýÛ¾Û ¶ÛàïõÅÛÍ¤øàÅÛÈÛ¸ÛÁõÛýÛ ™öé.Ðéü¶¦ø¤æøÅÍÛ ›÷éÈÛÛïéõÍ¸Ûé¶ÛÁõ …¶ÛéÁêõ˜Û 
¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤é ’õÛé¾ÛàýÛ¾Û ÈÛé¶Ûé¦øàýÛ¾Û¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

¾Ûê•Ûé¶Ûà¡ö (Manganese (Mn))

¾Ûê•Ûé¶Ûà¡¶Ûé Í¤øàÅÛ¾ÛÛ× Š¾ÛéÁõ©ÛÛ ©Ûé¶ÛàÐüÛ¦Ùø¶ÛéÉÛ …¶ÛéÍ¤Öéø¶¬Û¾ÛÛ× ÈÛµÛÛÁõÛé ¬ÛÛýÛ 
™öé, ¸ÛÁ×õ©Ûä ©Ûé¶ÛÛ ¥×ø¦øÛ ¸Û¦øÈÛÛ¶ÛÛ þùÁõ¾ÛÛ×( ïäõÅÛà•Û× Áéõ¤ø ) –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé. ¾Ûê
•Ûé¶Ûà¡Í¤øàÅÛ¶ÛÛŠ¸ÛýÛÛé•Û¬Ûà¼ÛÐüÛÁõ¶Ûà ÍÛ¸ÛÛ¤øà ( ÐüÛ¦Ùø ) ¬ÛÛýÛ ™öé, ›÷é ïõÛ¤ø 
¸ÛóÜ©ÛÁõÛéµÛïõ©ÛÛ ¸ÛæÁõà ¸ÛÛ¦éø ™öé. ¾Ûê•Ûé¶Ûà¡ Í¤øàÅÛ¾ÛÛ× 14% ¾Ûê•Ûé¶Ûà¡ ÐüÛéýÛ 
™öé.›÷é¶ÛÛéŠ¸ÛýÛÛé•Û …é•ÛóàïõÅ˜ÛÁõÍÛÛµÛ¶ÛÛé ›÷éÈÛÛïéõÐüÇ …¶Ûé ¼ÅÛé¦ø ¼Û¶ÛÛÈÛÈÛÛ 
¬ÛÛýÛ ™öé.

ÍÛàÅÛàïõÛé¶Û[ (Silicon (si))

Ü¾ÛËÛµÛÛ©Ûä¾ÛÛ× ÍÛàÅÛàïõÛé¶Û Š¾ÛéÁõ©ÛÛ ©ÛéÐüÛ† ¤éø¾¸ÛÁéõ˜ÛÁõ …ÛéÜîÍÛ¦éøÉÛ¶Û ¶ÛÛ …
ÈÛÁõÛéµÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ÍÛäµÛÛÁéõ ™öé.

©Ûé ÜÍ¬ÛÜ©Û Í¬ÛÛ¸Ûïõ©ÛÛ (elasticity) …¶ÛéïõÛ¤ø …ÈÛÁõÛéµÛïõ©ÛÛ¾ÛÛ× ¸Û¨Û 
ÍÛäµÛÛÁõÛéïõÁéõ ™öé. ÍÛàÅÛàïõÛé¶Û Í¤øàÅÛ¶Ûà  Ü¾ÛËÛµÛÛ©Ûä…Ûé¶ÛÛéé Š¸ÛýÛÛé•ÛÍ¸Ûóá•Û 
…¶Ûé Ü¶ÛÜË˜Û©Û ¸ÛóïõÛÁõ¶ÛÛÍ¤øàÅÛ ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé. ïõÛÁõ¨Ûïéõ ©ÛéïõÛ¤ø ÍÛÛ¾Ûé 
¸ÛóÜ©ÛÁõÛéµÛî©ÛÛ µÛÁõÛÈÛé ™öé. ïõÛÍ¤ø …ÛýÛñ¶Û¾ÛÛ× ÍÛàÅÛàïõÛé¶Û  2.5% ÁõÐéüÅÛ ™öé. 
©Ûé ¾Ûäî©Û •ÛóéºõÛ†¤ø¶Ûà ¼Û¶ÛÛÈÛ¤ø¾ÛÛ× ¾Ûþùþù ïõÁéõ ™öé, ïéõ ›÷é ïõÛÍ¤ø …ÛýÛñ¶Û¶Ûà 
(¾ÛÉÛà¶Ûá•Û ) “Û¾Û©ÛÛ ÈÛµÛÛÁõÈÛÛ¾ÛÛ× ¾ÛþùþùÄõ¸Û ¬ÛÛýÛ ™öé.

¤×ø•ÛÍ¤ø¶Û (Tungsten (w))

¤×ø•ÛÍ¤ø¶Û¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting point) 3380°C ™öé. ›÷é¾ÛÛ×¬Ûà 
¸ÛÛ©ÛÇÛéÈÛÛýÛÁõ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé.

…Û ïõÛÁõ¨Ûé ©Ûé¶ÛÛéŠ¸ÛýÛÛé•Û †ÅÛéî¤Öøàïõ ÅÛé¾¸Û¶Ûà ÜºõÅÛÛ¾Ûé¶¤ø ¼Û¶ÛÛÈÛÈÛ ¾ÛÛ¤éø 
¬ÛÛýÛ ™öé. ¤×ø•ÛÍ¤ø¶Û¶ÛÛéŠ¸ÛýÛÛé•Û Ü¾ÛËÛµÛÛ©Ûä ©ÛÁõàïéõÐüÛ†Í¸Ûà¦øïõ¤øá•Û ¤æøÅÍÛ¶ÛÛ 
Š©¸ÛÛþù¶Û¾ÛÛ× ¬ÛÛýÛ ™öé.ÐüÛ†Í¸Ûà¦øÍ¤øàÅÛ …é 18% (tungsten) ¤×ø•ÛÍ¤ø¶Û, 
4% (chromium) ’õÛé¾ÛàýÛ¾Û,1% (vanadium) ÈÛé¶ÛéÜ¦øýÛ¾Û ¬Ûà ¼Û¶ÛéÅÛ 
Ü¾ÛËÛµÛÛ©Ûä ™öé.

Í¤éøÅÛÛ†¤ø …é 30% ’õÛé¾ÛàýÛ¾Û (chromium), 20% (tungsten) 
¤×ø•ÛÍ¤ø¶Û, 1 ¬Ûà 4% (carbon) ïõÛ¼ÛÙ¶Û …¶Ûé ÍÛ¸Ûó¾ÛÛ¨Û¾ÛÛ ïõÛé¼ÛÛÅ¤ø¶Ûà 
Ü¾ÛËÛµÛÛ©Ûä ™öé. 

ÈÛé¶ÛéÜ¦øýÛ¾Û (Vanadium(Va))

…Û µÛÛ©ÛäÍ¤øàÅÛ¶Ûàïõ¥øÛéÁõ©ÛÛ (toughness) ¾ÛÛ× ÍÛäµÛÛÁõÛéïõÁéõ ™öé.ÈÛé¶ÛéÜ¦øýÛ¾Û 
Í¤øàÅÛ¶ÛÛéŠ¸ÛýÛÛé•Û •ÛàýÛÁõ,¤æøÅÍÛÈÛ•ÛéÁéõ¶ÛÛ Š©¸ÛÛþù¶Û¾ÛÛ× ¬ÛÛýÛ ™öé. ÈÛé¶ÛéÜ¦øýÛ¾Û 
¤æøÅÛÍ¤øàÅÛ¶ÛÛþùÛ¨ÛÛþùÛÁõ ¼Û×µÛÛÁõ¨Û(fine grain) ¸ÛæÄõ ¸ÛÛ¦øÈÛÛ¾ÛÛ× ¾Ûþùþù ïõÁéõ 
™öé. ’õÛé¾Û ÈÛé¶ÛéÜ¦øýÛ¾Û Í¤øàÅÛ¾ÛÛ× 0.5% ¬Ûà 1.5%(chromium), 0.15% 
’õÛé¾ÛàýÛ¾Û ¬Ûà 0.3% (vanadium) ÈÛé¶ÛéÜ¦øýÛ¾Û, 0.13% ¬Ûà 1.10% 
(carbon) ïõÛ¼ÛÙ¶Û ÁõÐéüÅÛ ™öé.

…Û Ü¾ÛËÛµÛÛ©Ûä ‹˜Ûà ¤éø¶ÍÛÛ†ÅÛÍ¤Öéø¶¬Û, ÜÍ¬ÛÜ©Û Í¬ÛÛ¸Ûïõ©ÛÛ¶ÛàÐüþù (elastic 
limit) …¶Ûé ©Û¶ýÛ©ÛÛ (ductility) µÛÁõÛÈÛé ™öé. …é¶ÛÛéŠ¸ÛýÛÛé•ÛÍ¸Ûóá•Û •ÛàýÛÁõ, 
ÉÛÛ¹¤ø …¶Ûé ¦ÖøÛé¸Û ºõÛé›÷Ù¶ÛÛ ½ÛÛ•ÛÛé¶ÛÛ Š©¸ÛÛþù¶Û¾ÛÛ× ¬ÛÛýÛ ™öé.

ÈÛé¶ÛéÜ¦øýÛ¾Û ÐüÛ†Í¸Ûà¦ø Í¤øàÅÛ¾ÛÛ× 0.70% (carbon) ïõÛ¼Ûñ¶Û …¶Ûé 10% 
(vanadium) ÈÛé¶ÛéÜ¦øýÛ¾Û ÁõÐéüÅÛ ™öé. …¶Ûéÿ˜Ûàïõ“ÛÛ¶ÛÛÐüÛ†Í¸Ûà¦ø Í¤øàÅÛ¾ÛÛ× 
•Û¨Û©ÛÁõà¾ÛÛ× ÅÛàµÛéÅÛ ™öé.
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ïõÛé¼ÛÛÅ¤ (Cobalt (co))

ïõÛé¼ÛÛÅ¤ø¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting point) 1495°c ™öé. –Û¨ÛÛ ÿ˜ÛÛ 
©ÛÛ¸Û¾ÛÛ¶Ûé ¸Û¨Û …Û µÛÛ©Ûä ©Ûé¶ÛÛ ¾Ûé•¶Ûé¤øàïõ •Ûä¨ÛµÛ¾ÛÙ …¶ÛéïõÛ¤ø …
ÈÛÁõÛéµÛïõ©ÛÛ¶ÛÛé •Ûä¨ÛµÛ¾ÛÙ ›ÛÇÈÛàÁõÛ”Ûé ™öé.ïõÛé¼ÛÛÅ¤ø¶ÛÛé Š¸ÛýÛÛé•Û ˜Ûä×¼Ûïõ, 
¼ÛÛéÅÛ ¼ÛéÁõá•Û, ïõ¤øá•Û ¤äøÅÍÛÈÛ•ÛéÁéõ¶ÛÛŠ©¸ÛÛþù¶Û¾ÛÛ× ¬ÛÛýÛ ™öé. ïõÛé¼ÛÛÅ¤ø 
ÐüÛ†Í¸Ûà¦øÍ¤øàÅÛ(–Û¨ÛàÈÛÛÁõÍÛä¸ÛÁõÐüÛ†Í¸Ûà¦øÍ¤øàÅÛ (suparH.S.S) ©ÛÁõàïéõ 
¸Û¨Û …ÛéÇ”ÛÛýÛ ™öé, ›÷é¾ÛÛ 5 ¬Ûà 8% (cobalt) ÍÛäµÛà ïõÛé¼ÛÛÅ¤ ÁõÐéüÅÛ 
™öé. 18% ¤×ø•ÛÍ¤ø¶Û (tungsten) µÛÁõÛÈÛ©ÛÛÐüÛ†Í¸Ûà¦øÍ¤øàÅÛïõÁõ©ÛÛÈÛµÛÛÁéõ
ÍÛÛÁõÛéÐüÛ¦ñø¶ÛéÉÛ …¶ÛéïõÛ¤ø …ÈÛÁõÛéµÛïõ•Ûä¨ÛµÛ¾ÛÙ µÛÁõÛÈÛé ™öé.

¾ÛÛéÅÛà¼¦éø¶Û¾Û (Molybdenum (Mo))

¾ÛÛéÅÛà¼¦éø¶Û¾Û¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting point) 2620°c ™öé.©Ûé¶Ûé•ÛÁõ¾Ûà 
…Û¸Û©ÛÛ ©Ûé ¶ÛÁõ¾Û¸Û¨ÛÛ (softening) ÍÛÛ¾Ûé ÿ˜Ûà …ÈÛÁõÛéµÛî©ÛÛ ¸ÛäÁõà 
¸ÛÛ¦éø ™öé. ¾ÛÛéÅÛà¼¦éø¶Û¾Û ÐüÛ†Í¸Ûà¦ Í¤øàÅÛ¾ÛÛ× 6% (molybdenum) 
¾ÛÛéÅÛà¼¦éø¶Û¾Û, 6% (tungsten) ¤×ø•ÛÍ¤ø¶Û, 4% (chromium) ’õÛé¾ÛàýÛ¾Û 
…¶Ûé 2% (vanadium) ÈÛé¶ÛéÜ¦øýÛ¾Û ÁõÐéüÅÛ ™öé. …Û ÐüÛ†Í¸Ûà¦øÍ¤øàÅÛ 
–Û¨Ûäïõ¥øÛéÁ õ(very tough) …¶ÛéÍÛÛÁõàïõ¤øá•Û “Û¾Û©ÛÛ (good cutting 
ability) µÛÁõÛÈÛé ™öé. øø

ïéõ¦ø¾ÛàýÛ¾Û (Cadmium (cd))

ïéõ¦ø¾ÛàýÛ¾Û¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù 320°c ™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û Í¤øàÅÛ¶ÛÛ ¸ÛÛ¤ñøÍÛ ¶Ûé 
ïõÛé¤øá•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

Ü¾ÛËÛµÛÛ©Ûä…Ûé …¶Ûé …ÅÛÛéÐü Ü¾ÛËÛµÛÛ©Ûä…Ûé (Alloying metals 
and non ferrous alloys)

…ÅÛÛéÐü µÛÛ©Ûä…Ûé …¶Ûé Ü¾ÛËÛµÛÛ©Ûä…Ûé (Non-ferrous metals 
and Alloys)

ïõÛé¸ÛÁõ …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé (Copper and its alloys)

µÛÛ©Ûä ïéõ ›÷é¾ÛÛ× ÅÛÛé”Û×¦ø (iron) ¶ÛÜÐüÈÛ©Û ¾ÛÛªÛÛ¾ÛÛ× ÁõÐéüÅÛ ™öé ©Ûé¶Ûé …ÅÛÛéÐü 
µÛÛ©Ûä ïõÐéü ™öé. þùÛ.©Û. ïõÛé¸ÛÁõ, …éÅýÛäÜ¾Û¶ÛàýÛ¾Û, Ý¡öïõ, ÅÛà¦ø …¶Ûé ¤øà¶Û.

ïõÛé¸ÛÁõ (Copper)

ïõÛé¸ÛÁõ¶Ûé ¾ÛéÅÛÛ¾ÛÛ†¤ø (melamite) ¶ÛÛ¾Û¶Ûà ïõÛ˜Ûà µÛÛ©Ûä¾ÛÛ×¬Ûà ¼ÛÐüÛÁõ 
ïõÛ§ÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¾ÛÛ× 55% ïõÛé¸ÛÁõ (copper) ÐüÛéýÛ ™öé …¶Ûé 
¸ÛÛýÛÁõÛ†¤ø (pyrites) ›÷é¾ÛÛ× 32% ïõÛé¸ÛÁõ (copper) ÁõÐéüÅÛ ÐüÛéýÛ ™öé.

•Ûä¨ÛµÛ¾ÛÛë (Properties)

©Ûé ÅÛÛÅÛÛÉÛ ̧ Û¦ø©ÛÛé Á×õ•Û µÛÁõÛÈÛé ™öé. ïõÛé¸ÛÁõ¶Ûé ©Ûé¶ÛÛ Á×õ•Û¶ÛÛ ïõÛÁõ¨Ûé ÍÛÐéüÅÛÛ†¬Ûà 
…ÛéÇ”Ûà ÉÛïõÛýÛ ™öé. 

½ÛÛ×•ÛÈÛÛ¾ÛÛ× ïéõ ©ÛÛé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé¶Ûä× ¼Û×µÛÛÁõ¨Û (structure) 
þùÛ¨ÛÛþùÛÁõ ÐüÛéýÛ ™öé, ¸ÛÁ×õ©Ûä šýÛÛÁéõ ºõÛé›÷Ù ïéõ ÁõÛéÅÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé 
ÁéõÍÛÛþùÛÁõ (Fibrous) ¼Û¶Ûé ™öé.

©Ûé –Û¨Ûä ¤øà¸ÛÛŠ (malleable) …¶Ûé ©Û¶ýÛ©ÛÛ (ductile) µÛÁõÛÈÛ©Ûä 
ÐüÛéÈÛÛ¬Ûà ©Ûé¾ÛÛ×¬Ûà ÉÛà¤ø …¶Ûé ÈÛÛýÛÁõ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé.

©Ûé ÜÈÛ²ä©Û¶Ûä× ÍÛÛÂú ÍÛäÈÛÛÐüïõ ™öé. ïõÛé¸ÛÁõ¶ÛÛé ÈýÛÛ¸Ûïõ ¸Ûó¾ÛÛ¨Û¾ÛÛ× Š¸ÛýÛÛé•Û 
†ÅÛéî¤Öøàïõ ïéõ¼ÛÅÛ …¶Ûé †ÅÛéÜî¤Öøïõ ̧ ÛÛ¤ÙøÍÛ ©ÛÁõàïéõ ïéõ, ›÷é¾ÛÛ×¬Ûà †ÅÛéî¤Öøàïõ ïõÁ×õ¤ø 
ÍÛÐéüÅÛÛ†¬Ûà ¸ÛÍÛÛÁõ ¬Û† ÉÛïéõ ™öé.

ïõÛé¸ÛÁõ …é •ÛÁõ¾Ûà¶Ûä× ÍÛÛÂú ÍÛäÈÛÛÐüïõ ™öé …¶Ûé (ïéõÁõÛéŸ¶Û) ïõÛ¤ø ÍÛÛ¾Ûé ÍÛÛÂú 
Áéõ¡öàÍ¤ø¶ÍÛ µÛÁõÛÈÛé ™öé. …Û ïõÛÁõ¨Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¼ÛÛé†ÅÛÁõ ºõÛýÛÁõ ¼ÛÛé“Û, 

•ÛÁõ¾Û ¸ÛÛ¨Ûà¶ÛÛ Š¸ÛïõÁõ¨ÛÛé,  ¸ÛÛ†¸Û …¶Ûé ¼ÛóéÈÛÁõà …¶Ûé ïéõ¾ÛàïõÅÛ ¸ÅÛÛ¶¤ø¶ÛÛ 
ÈÛéÍÛÅÛ ¼Û¶ÛÛÈÛÈÛÛ, ÍÛÛéÅ¦øÁõá•Û …ÛýÛ¶ÛÙ ¼Û¶ÛÛÈÛÈÛÛ ¸Û¨Û ÈÛ¸ÛÁõÛýÛ.

ïõÛé¸ÛÁõ¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting temperature) 1083°c ™öé. ïõÛé¸ÛÁõ¶Ûà 
¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û, Ðéü¾ÛÁõá•Û …¬ÛÈÛÛ ÁõÛéÅÛá•Û ïõÁõà¶Ûé ÈÛµÛÛÁõà ÉÛïõÛýÛ ™öé. 

ïõÛé¸ÛÁõ¶Ûà Ü¾ÛËÛµÛÛ©Ûä (Copper alloys)

Ü¸Û«ÛÇ (Brass)

©Ûé ïõÛé¸ÛÁõ …¶Ûé Ý¡öïõ¶Ûà Ü¾ÛËÛµÛÛ©Ûä ™öé. …¾Ûäïõ ¸ÛóïõÛÁõ¶ÛÛ ¼ÛóÛÍÛ¾ÛÛ× …Ûé™öà 
¾ÛÛªÛÛ¾ÛÛ× ¤øà¶Û …¬ÛÈÛÛ ÅÛà¦ø Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¼ÛóÛÍÛ¶ÛÛé Á×õ•Û ©Ûé¾ÛÛ× 
Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà Ü¾ÛËÛµÛÛ©Ûä¶ÛÛ ¤øïõÛ (perecentage) ¸ÛÁõ ÁõÐéüÅÛÛé 
™öé. ©Ûé¶Ûé ïõÅÛÁõ ¸ÛàÇÛé …¬ÛÈÛÛ …Û™öÛé ¸ÛàÇÛé …¬ÛÈÛÛ ÍÛºéõþù¶Ûà ¶Ûœ÷ïõ 
ÐüÛéýÛ ™öé. ©Ûé¶Ûä× ÍÛÐéüÅÛÛ†¬Ûà ¾ÛÉÛà¶Ûá•Û ¬Û† ÉÛïéõ ™öé. ¼ÛóÛÍÛ ïõÛ¤ø ÍÛÛ¾Ûé …
ÈÛÁõÛéµÛïõ ™öé.

¼ÛóÛÍÛ¶ÛÛé ¼ÛÐüÛéÇÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× Š¸ÛýÛÛé•Û ¾ÛÛé¤øÁõïõÛÁõ Áéõ¦øàýÛé¤øÁõ ïõÛéÁõ …¶Ûé 
ÈÛÛé¤øÁõ ¤éø¸Û ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ÐüÛ¦ñø ÍÛÛéÅ¦øÁõá•Û …¬ÛÈÛÛ 
¼ÛóéÝ¡ö•Û¶ÛÛ •ÛéÍÛ ÈÛéÝÅ¦ø•Û ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ¼ÛóÛÍÛ¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting 
point) 880°c ¬Ûà 930°c ¶Ûà ÈÛ˜˜Ûé ÐüÛéýÛ ™öé. ›÷ÄõÜÁõýÛÛ©Û ¸Ûó¾ÛÛ¨Ûé 
¼ÛóÛÍÛ¶Ûä× ¼Û×µÛÛÁõ¨Û …ÅÛ•Û …ÅÛ•Û ÐüÛéýÛ ™öé.

ïõÛ×ÍÛä (Bronze)

¼ÛóÛé¶¡ö (ïõÛ×ÍÛä) ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ïõÛé¸ÛÁõ …¶Ûé ¤øà¶Û¶Ûà  Ü¾ÛËÛµÛÛ©Ûä ™öé. 
–Û¨ÛàÈÛÛÁõ ˜ÛÛéîîÍÛ ¸ÛóïõÛÁõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ¾ÛéÇÈÛÈÛÛ Ý¡öïõ ¸Û¨Û Š¾ÛéÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. ©Ûé¶ÛÛé Á×õ•Û ÅÛÛÅÛ ¬Ûà ¸ÛàÇÛ¶Ûà ÈÛ˜˜Ûé¶ÛÛé ÐüÛéýÛ ™öé. ¼ÛóÛé¶¡¶Ûä× 
•ÛÅÛ¶ÛÝ¼Ûþäù 1005°c ™öé. ©Ûé ¼ÛóÛÍÛ ïõÁõ©ÛÛ ÐüÛ¦ñø ™öé. ©Ûé ÉÛÛ¸ÛÙ ¤äøÅÍÛ¶Ûà 
¾Ûþùþù¬Ûà ÍÛÐéüÅÛÛ†¬Ûà ¾ÛÉÛà¶Ûá•Û ¬Û† ÉÛïéõ ™öé. ©Ûéé¾ÛÛ×¬Ûà ¶ÛàïõÇ©Ûà ˜Ûà¸Û 
þùÛ¨ÛÛþùÛÁõ ÐüÛéýÛ ™öé. ”ÛÛÍÛ ¸ÛóïõÛÁõ¶Ûà ¼ÛóÛé¶¡ö¶Ûà Ü¾ÛËÛµÛÛ©Ûä ¼Ûóé¡öá•Û ÁõÛé¦ø 
¼Û¶ÛÛÈÛÈÛÛ ÈÛ¸ÛÁõÛýÛ ™öé. ¼ÛóÛé¶Ÿ¶Ûä× ›÷ÄõÜÁõýÛÛ©Û ¾Ûä›÷¼Û¶Ûä× ¼Û×µÛÛÁõ¨Û …ÅÛ•Û 
…ÅÛ•Û ÐüÛéýÛ ™öé.

ÅÛà¦ø …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé (Lead and its Alloys)

ÅÛà¦ø …é ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÈÛ¸ÛÁõÛ©Ûà …ÅÛÛéÐü µÛÛ©Ûä ™öé. …¶Ûé ©Ûé …Ûíé²ÛéÜ•Ûïõ 
ËÛéªÛé ÜÈÛÜÈÛµÛ Áõà©Ûé Š¸ÛýÛÛé•Ûà ™öé. ©Ûé¶Ûé •ÛéÅÛé¶ÛÛ (GALENA) ¶ÛÛ¾Û¶Ûà ïõÛ˜Ûà 
µÛÛ©Ûä¾ÛÛ×¬Ûà ¾ÛéÇÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ÅÛà¦ø …éÈÛà µÛÛ©Ûä ™öé.©Ûé¶Ûé ¸Ûà•ÛÛÇ©ÛÛ 
©Ûé¶ÛÛé Á×õ•Û ÍÛàÅÈÛÁõ ¾ÛÇé ™öé.©Ûé ¶ÛÁõ¾Û (soft) …¶Ûé ¤øà¸ÛÛŠ (malleable) 
…¶Ûé ÍÛÛÂú ïõÛ¤ø …ÈÛÁõÛéµÛïõ ™öé. ©Ûé ¶ýÛäîÅÛàýÛÁõ Áéõ¦øàýÛéÉÛ¶Û¶Ûà ÍÛÛ¾Ûé ÍÛÛÂú 
…ÈÛÛÐüïõ µÛÛ©Ûä ™öé. ÅÛà¦ø …é –Û¨ÛÛ ¸ÛóïõÛÁõ¶ÛÛ …éÜÍÛ¦ø ›÷éÈÛÛ ïéõ ÍÛÅ¹ýÛäÜÁõïõ 
…¶Ûé ÐüÛ†¦ÖøÛéÅÛàïõ …éÍÛà¦ø¶Ûà ÍÛÛ¾Ûé …ÈÛÁõÛéµÛïõ ™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û •ÛÛ¦øà¶Ûà 
¼Ûé¤øÁõà,  ÍÛÛéÅ¦øÁõ¶Ûà ©ÛíéýÛÛÁõà ¾ÛÛ¤éø ÈÛ•ÛéÁéõ  ©Ûé¾Û›÷  ïõÅÛÁõ¶Ûà ©ÛíéýÛÛÁõà ¾ÛÛ¤éø  ¬ÛÛýÛ  ™öé.

ÅÛà¦ø Ü¾ÛËÛµÛÛ©Ûä (Lead Alloys)

¼Ûé¼Ûà¤ø ¾Ûé¤øÅÛ (Babbit Metal)

¼Ûé¼Ûà¤ø ¾Ûé¤øÅÛ …é ÅÛà¦ø, ¤øà¶Û, ïõÛé¸ÛÁõ …¶Ûé …é¶¤øà¾Û¶Ûà Ü¾ÛËÛµÛÛ©Ûä ™öé. ©Ûé 
¶ÛÁõ¾Û  µÛÛ©Ûä, –ÛÌÛÙ¨Û  ÜÈÛÁõÛéµÛà Ü¾ÛËÛµÛÛ©Ûä,  ¼ÛéÁõá•Û¾ÛÛ× …¶ÛéïõÈÛÛÁ  Š¸ÛýÛÛé•Ûà  ™öé.

ÅÛà¦ø …¶Ûé ¤øà¶Û¶Ûà Ü¾ÛËÛµÛÛ©Ûä ‘ÉÛÛé¹¤ø ÍÛÛéÅ¦øÁ’ (soft solder) ©ÛÁõàïé 
ÈÛ¸ÛÁõÛýÛ ™öé.

¡öáïõ …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä (Zinc and its Alloys)

¡öáïõ ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ïõÛ¤ø¶Ûà õÍÛÛ¾Ûé Áõ“Û¨Û ¾ÛéÇÈÛÈÛÛ, Í¤øàÅÛ ¸ÛÁõ ïõÛé¤øá•Û 
ïõÁõÈÛÛ Š¸ÛýÛÛé•Ûà ™öé. ŠþùÛÐüÁõ¨Û ©ÛÁõàïéõ Í¤øàÅÛ¶Ûà ¼Ûïéõ¤ø, •ÛéÅÈÛé¶ÛÛ†¡ö 
Äõºõá•Û ÉÛà¤ø ÈÛ•ÛéÁéõ.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.15
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¡öáïõ¶Ûé ïéõÅÛé¾ÛÛ†¶Û …¬ÛÈÛÛ ¼ÅÛé¶¦ø ¶ÛÛ¾Û¶Ûà ïõÛ˜Ûà µÛÛ©Ûä¾ÛÛ×¬Ûà ¾ÛéÇÈÛÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

©Ûé¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (Melting point) 420°c

©Ûé¶Ûé •ÛÁõ¾Ûà …Û¸Û©ÛÛ ©Ûé ¼ÛÁõ¦ø …¶Ûé ¶ÛÁõ¾Û ¼Û¶Ûé ™öé. ©Ûé ¸Û¨Û ïõÛ¤ø ÍÛÛ¾Ûé …
ÈÛÁõÛéµÛïõ ™öé. …Û ïõÛÁ¨Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¼Ûé¤øÁõà ïõ¶¤éø¶ÛÁõ …¶Ûé Äõºõá•ÛÉÛá¤ø 
¶ÛÛ ïõÛé¤øá•Û ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. 

•ÛéÅÈÛé¶ÛÛ†Ÿ¦ø …ÛýÛ¶ÛÙÉÛà¤øÛé ¶Ûé ›÷ÍÛ©Û¶Ûä× ¸Û¦ø ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

¤øà¶Û …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé (Tin and tin Alloys)

¤øà¶Û (Tin)

¤øà¶Û¶Ûä× Š©¸ÛÛþù¶Û ïéÁõÛéé¤øÁõÛ†¤ ø…¬ÛÈÛÛ ¤øà¶Û Í¤øÛé¶Û¾ÛÛ×¬Ûà ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ©Ûé¶ÛÛé ¼ÛÛÔ þéù”ÛÛÈÛ ˜ÛÛ×þùà ›÷éÈÛÛé ÍÛºéõþù ™öé …¶Ûé ©Ûé 231°c ©ÛÛ¸Û¾ÛÛ¶Ûé 
¸Ûà•ÛÇé ™öé. ©Ûé ¶ÛÁõ¾Û …¶Ûé ÿ˜Ûà ïõÛ¤ø …ÈÛÁõÛéµÛïõ©ÛÛ µÛÁõÛÈÛé ™öé.

©Ûé¶ÛÛé ”ÛÛÍÛ ïõÁõà¶Ûé Š¸ÛýÛÛé•Û ºäõ¦ø ïõ¶¤éø¶ÛÁõ¶ÛÛ Š©¸ÛÛþù¶Û¾ÛÛ× ÈÛ¸ÛÁõÛ©Ûà Í¤øàÅÛ 
ÉÛà¤ø¶ÛÛ ïõÛé¤øá•Û ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¼Ûàœ÷ µÛÛ©Ûä ÍÛÛ¬Ûé ¾ÛéÇÈÛà¶Ûé 
Ü¾ÛËÛµÛÛ©Ûä ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ¸Û¨Û ¬ÛÛýÛ ™öé.

ŠþùÛÐüÁõ¨Û (Example): ¤øà¶Û …¶Ûé ïõÛé¸ÛÁõ¶ÛÛ Ü¾ÛËÛ¨Û¬Ûà ¼ÛóÛé¶¡ö …¶Ûé 
¤øà¶Û …¶Ûé ÅÛà¦¶ÛÛ Ü¾ÛËÛ¨Û¬Ûà ÍÛÛéÅ¦øÁõ ¼Û¶Ûé ™öé. ¤øà¶Û, ïõÛé¸ÛÁõ, ÅÛà¦ø …¶Ûé 
…é¶¤øà¾Û¶Ûà ¶ÛÛ Ü¾ÛËÛ¨Û¬Ûà ¼Ûé¼Ûà¤ø ¾Ûé¤øÅÛ ¼Û¶Ûé ™öé.

…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û (Alluminium)

…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û …é ¼ÛÛéîÍÛÛ†¤ø (Bauxite) ¶ÛÛ¾Û¶Ûà ïõÛ˜Ûà µÛÛ©Ûä¾ÛÛ¬Ûà 
¾ÛÇ©Ûà …ÅÛÛéÐü µÛÛ©Ûä ™öé. …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û¶ÛÛé Á×õ•Û ÍÛºéõþù …¬ÛÈÛÛ ÍÛºéõþùà 
•ÛóéÐüÛéýÛ ™öé. ©Ûé¶Ûä •ÛÅÛ¶ÛÝ¼Ûþäù 660°c ™öé. …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û …é ÈÛà›÷Çà …¶Ûé 
ŠÌ¾ÛÛ¶Ûà ÍÛÛÁõà ÍÛäÈÛÛÐüïõ ™öé. ©Ûé ¶ÛÁõ¾Û (soft) …¶Ûé ¦øïõ¤øÛ†ÅÛ (ductile) 
…¶Ûé ¶Ûà˜Ûà ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û µÛÁõÛÈÛé ™öé. …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û ÈÛ›÷¶Û¾ÛÛ× ÐüÅïõà 
ÐüÛéÈÛÛ¶ÛÛ ïõÛÁõ¨Ûé ©Ûé¶ÛÛé ¼ÛÐüÛéÇÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× Š¸ÛýÛÛé•Û …éÁõ’õÛ¹¤ø †¶¦øÍ¤Öøà¡ö 
…¶Ûé ºéõ¼ÛóàïéõÉÛ¶Û ïõÛýÛÙ¾ÛÛ× ¬ÛÛýÛ ™öé. †ÅÛéî¤ÖøàïõÅÛ †¶¦øÍ¤Öøà¡ö¾ÛÛ× ©Ûé¶ÛÛé 
ÈÛ¸ÛÁõÉÛ ÈÛµÛ©ÛÛé ›ÛýÛ ™öé. –ÛÁõ¾ÛÛ× ÈÛ¸ÛÁõÛ©ÛÛ ŠÌ¾ÛÛ¶ÛÛ ÍÛÛµÛ¶ÛÛé¾ÛÛ× ©Ûé¶ÛÛé 
Š¸ÛýÛÛé•Û ÈýÛÛ¸Ûïõ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ¬ÛÛýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.15
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¾Û¤øàÁõàýÛÅÛ ÍÛÛýÛ¶ÍÛ - µÛÛ©Ûä¶ÛÛ ½ÛÛíéÜ©Ûïõ …¶Ûé ýÛÛ×ÜªÛïõ •Ûä¨ÛµÛ¾ÛÛë (Material science - Physical 
and mechanical properties of metals)				          …éîÍÛÁõÍÛÛ†¡õ 1.3.16

µÛÛ©Ûä (Metal)

µÛÛ©Ûä …éïõ ¸ÛóïõÛÁõ¶ÛÛé ”ÛÜ¶Û›÷ (Minerals) ®ùÈýÛ ™öé, ›÷é¶ÛÛé Š¸ÛýÛÛé•Û  
…éÜ¶›÷¶ÛàýÛÁõá•Û ïõÛýÛÛë ›÷éÈÛÛ ïéõ ¾ÛÉÛà¶ÛÁõà, ¼Ûóà›, …éÁõÛé¸ÅÛé¶Û ÈÛ•ÛéÁéõ 
¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé. ©Ûé¬Ûà µÛÛ©Ûä ÜÈÛÉÛé¶Ûà ÍÛÛ¾ÛÛ¶ýÛ ›Û¨ÛïõÛÁõà ¾ÛéÇÈÛÈÛà 
›÷ÄõÁõà ™öé. 

µÛÛ©Ûä¶Ûà ÈÛµÛ©Ûà ›÷©Ûà ¾ÛÛ×•Û¶Ûé ïõÛÁõ¨Ûé ›÷ ¾ÛÉÛà¶ÛàÌ¤ø ïõÛé† ¸Û¨Û ¸ÛÛ¤ÙøÍÛ 
¼Û¶ÛÛÈÛ©ÛÛ ¸ÛÐéüÅÛÛ µÛÛ©Ûä¶ÛÛ ½ÛÛíéÜ©Ûïõ …¶Ûé ýÛÛ×ÜªÛïõ •Ûä¨ÛµÛ¾ÛÛë ÍÛ¾Ûœ÷¶Ûé ©Ûé¶ÛÛ 
¸ÛÁõ …ÍÛÁõ ïõÁõ©ÛÛ ¸ÛÜÁõ¼ÛÇÛé ›÷éÈÛÛ ïéõ ©ÛÛ¸Û¾ÛÛ¶Û¶Ûä× ÈÛµÛÈÛä, ”Ûê˜ÛÛ¨Û¼ÛÇ  
(Tensile), þù¼ÛÛ¨Û¼ÛÇ (Compressive), …¶Ûé …Û–ÛÛ©Û-¼ÛÇ 
(impact load) ÈÛ•ÛéÁéõ. µÛÛ©Ûä¶ÛÛ ›ä÷þùÛ ›ä÷þùÛ •Ûä¨ÛµÛ¾ÛÛë ÜÈÛÉÛé¶Ûä ßÛÛ¶Û ©Ûé¶Ûä× 
ïõÛýÛÙ ÍÛºõÇ©ÛÛ¸ÛäÈÛÙï ïõÛ¾Û ïõÁõÈÛÛ¾ÛÛ× ¾Ûþùþù ïõÁõÉÛé.šýÛÛÁéõ …Û¸Û¨Ûé ©Ûé¶Ûé ïõÛýÛÙ 
¾ÛÛ¤éø Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛˆ…é …¶Ûé ›Ûé ýÛÛé•ýÛ µÛÛ©Ûä¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× ¶Û 
…ÛÈÛé ©ÛÛé ©Ûé ¸ÛÛ¤ÙøÍÛ¶Ûä ½ÛÛ×•Ûà ›÷ÈÛÛ¶Ûä× ïõÛÁõ¨Û …¬ÛÈÛÛ ¸ÛÛ¤ÙøÍÛ¶Ûà ÅÛÛ†ºõ 
›Ûé”Û¾Û¾ÛÛ× …ÛÈÛà ›ÛýÛ ™öé.

(Fig1) ¾ÛÛ× ›Ûé† ÉÛïõÛýÛ ™öé. ïéõ µÛÛ©Ûä ¸ÛÁõ …éïõ ÍÛÁõ”ÛÛé ÅÛÛé¦ø …Û¸Û©ÛÛ 
µÛÛ©Ûä¾ÛÛ× ÜÈÛ’èõõÜ©Û …ÛÈÛé ™öé. …ÅÛ•Û …ÅÛ•Û ¸ÛóïõÛÁõ¶ÛÛ ¼ÛþùÅÛÛÈÛ¶Ûà ¶ÛÛêµÛ 
ïõÁõÛé.

¼Û×µÛÛÁõ¨Û (Structure) Fig 2 & 3

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÍÛÜÇýÛÛ¶ÛÛ …Û¦ø™öéþù ¶Ûé ¾ÛÛ†’õÛéÍïõÛé¸Û ³ùÛÁõÛ ›ÛéÈÛÛ ¾ÛÛ×  
…ÛÈÛé ™öé. ©ýÛÛÁéõ ©Ûé¶ÛÛ …Û×©ÛÜÁõïõ ¼Û×µÛÛÁõ¨Û (internal structure) ³ùÛÁõÛ 
¸Û¨Û µÛÛ©Ûä¶Ûé …ÅÛ•Û ¸ÛÛ¦øà ÉÛïõÛýÛ ™öé. µÛÛ©Ûä ›÷éÈÛà ïéõ ÁõÛé¤ø …ÛýÛ¶ÛÙ …¶Ûé 
…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û¶Ûä× ¼Û×µÛÛÁõ¨Û ÁéõÍÛÛþùÛÁõ …¶Ûé µÛÛ©Ûä ›÷éÈÛà ïéõ ïõÛÍ¤ø …ÛýÛ¶ÛÙ 
…¶Ûé ¼ÛóÛé¶¡ö¶Ûä× ¼Û×µÛÛÁõ¨Û þùÛ¨ÛÛþùÛÁõ ÐüÛéýÛ ™öé.

µÛÛ©Ûä¶ÛÛ ½ÛÛíéÜ©Ûïõ •Ûä¨ÛµÛ¾ÛÛë (Physical properties of 
Metal)

-	 Á×õ•Û (Colour)

-	 ÈÛ›÷¶Û / ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ (Weight/ Specific gravity)

-	 ¼Û×µÛÛÁõ¨Û (Structure)

-	 ÈÛÛÐüïõ©ÛÛ (Conductivity)

-	 ˜Ûä×¼Ûïõ©ÈÛ (Magnetic property)

-	 ¸Ûà•ÛÅÛ¶Û©ÛÛ (Fusibility)

Á×õ•Û (Colour)

…ÅÛ•Û …ÅÛ•Û µÛÛ©Ûä¶ÛÛé Á×õ•Û …ÅÛ•Û …ÅÛ•Û ÐüÛéýÛ ›÷é¾Û ïéõ ©ÛÛ×¼ÛÛ¶ÛÛé Á×õ•Û 
ÅÛÛÅÛÛÉÛ ¸Û¦ø©ÛÛé ÅÛÛÅÛ, ¸ÛÛéÅÛÛþù (mild steel) ¶ÛÛé ½ÛæÁõÛé ÐüÛéýÛ ™öé.

ÈÛ›÷¶Û (Weight)

µÛÛ©Ûä…Ûé …Û¸ÛéÅÛÛ ïõþù¶ÛÛ ÈÛ›÷¶Û¶ÛÛ …ÛµÛÛÁéõ ¶ÛÛ¾ÛÛ×Üïõ©Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
µÛÛ©Ûä…Ûé ›÷éÈÛà ïéõ …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û ÈÛ›÷¶Û¾ÛÛ ÐüÅÛïõà ÐüÛéýÛ ™öé. (ÜÈÛÜÉÛÌ¤ø 
–Û¶Û©ÛÛ (specific gravity 2.7) …¶Ûé µÛÛ©Ûä ›÷éÈÛà ïéõ ÍÛàÍÛä ÈÛ›÷¶Û¾ÛÛ× 
½ÛÛÁéõ ÐüÛéýÛ ™öé. (ÜÈÛÜÉÛÌ¤ø  ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ sp. gravity 11.34)

ÈÛÛÐüïõ©ÛÛ (Conductivity) Fig 4 & 5

ŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ (Thermal conductivity) …¶Ûé ÜÈÛ²ä©Û ÈÛÛÐüïõ©ÛÛ 
(Electrical conductivity) …é ¾Û¤øàÁõàýÛÅÛ¶Ûà ŠÌ¨Û©ÛÛ …¶Ûé 
ÜÈÛ²ä©ÛÈÛÐü¶Û ïõÁõÈÛÛ¶Ûà ÉÛÜî©Û¶ÛÛ ¾ÛÛ¸Û¶Û ™öé. …ÅÛ•Û …ÅÛ•Û µÛÛ©Ûä¶Ûà 
ÈÛÛÐüïõ©ÛÛ …ÅÛ•Û …ÅÛ•Û ÐüÛéýÛ ™öé. ïõÛé¸ÛÁõ …¶Ûé …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û ŠÌ¨Û©ÛÛ 
…¶Ûé ÜÈÛ²ä©Û¶ÛÛ ÍÛÛÁõÛ ÍÛäÈÛÛÐüïõ (good conductor) ™öé. 
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˜Ûä×¼Ûïõ©ÈÛ (Magnetic property)

µÛÛ©Ûä¶ÛÛ ̃ Ûä×¼Ûïõ ©ÛÁõºõ …ÛïõÌÛÙÈÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ ¶Ûé ̃ Ûä×¼Ûïõ©ÈÛ ïõÐéü ™öé. Í¤éø¶ÛÅÛéÍÛ 
Í¤øàÅÛ ÜÍÛÈÛÛýÛ¶Ûà ¼ÛµÛà ›÷ ÅÛÛéÐü µÛÛ©Ûä…Ûé ˜Ûä×¼Ûïõ¬Ûà …ÛïõÌÛÛÙýÛ …¶Ûé ¼ÛµÛà 
›÷ …ÅÛÛéÐü µÛÛ©Ûä …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé ˜Ûä×¼Ûïõ¬Ûà …ÛïõÌÛÛÙ©Ûà ¶Û¬Ûà.

¸Ûà•ÛÅÛ¶Û©ÛÛ (Fusibility) (Fig 6)

¸ÛþùÛ¬ÛÙ ¸ÛÁõ •ÛÁõ¾Ûà …Û¸Û©ÛÛ ©Ûé¶ÛÛ ¸Ûà•ÛÇÈÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë¶Ûé ¸Ûà•ÛÅÛ¶Û©ÛÛ 
ïõÐéü ™öé. –Û¨Ûà µÛÛ©Ûä…Ûé¶ÛÛ ¸ÛóïõÛÁõ ›ä÷þùÛ ›ä÷þùÛ ©ÛÛ¸Û¾ÛÛ¶Ûé –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûä 
¸ÛóÈÛÛÐüà¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ ¬Û† ¼ÛþùÅÛÛ† ›ÛýÛ ™öé. ÅÛà¦ø ¶Ûà ¸Ûà•ÛÅÛ¶Û©ÛÛ …Ûé™öà 
šýÛÛÁéõ Í¤øàÅÛ ÿ˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ¸Ûà•ÛÇé ™öé. ¤øà¶Û-ïõÅÛÛ† (Tin) 232°c 
©ÛÛ¸Û¾ÛÛ¶Ûé ¸Ûà•ÛÇé ™öé. ¤×ø•ÛÍ¤ø¶Û 3370°c ©ÛÛ¸Û¾ÛÛ¶Ûé ¸Ûà•ÛÇé ™öé.ýÛÛ×ÜªÛïõ 

•Ûä¨ÛµÛ¾ÛÛë (Mechanical Properties)

-	 ©Û¶ýÛ©ÛÛ (Ductility)

-	 ¤øà¸ÛÛŠ¸Û¨Ûä (Malleability)

-	 ÍÛ”Û©Û¸Û¨Ûä (Hardness)

-	 ¼ÛÁõ¦ø©ÛÛ (Brittleness)

-	 ïõ¥øÛéÁõ©ÛÛ (Toughness)

-	 ®ù§Õø©ÛÛ (Tenacity)

-	 ÜÍ¬ÛÜ©Û Í¬ÛÛ¸Ûïõ©ÛÛ (Elasticity)

©Û¶ýÛ©ÛÛ (Ductility) (Fig 7)

µÛÛ©Ûäïéõ ›÷é¶Ûé ”Ûê˜ÛÛ¨Û¼ÛÇ (Tention) …Û¸Ûà  ©Ûæ¤øÀÛ ÈÛ•ÛÁõ ©ÛÛÁõ ¼Û¶ÛÛÈÛà 
ÉÛïõÛýÛ ©Ûé¶Ûé ¦øïõ¤øÛ†ÅÛ µÛÛ©Ûä ïõÐéü ™öé. ©ÛÛÁõ¶Ûä× ”Ûê˜ÛÛ¨Û µÛÛ©Ûä ¶Ûà ©Û¶ýÛ©ÛÛ 
¸ÛÁõ …ÛµÛÛÁõÁõÛ”Ûé ™öé. ¦øïõ¤øÛ†ÅÛ µÛÛ©Ûä ¾Û›÷¼Ûæ©Û ÐüÛéýÛ ™öé. ïõÛé¸ÛÁõ …¶Ûé  
…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û …é ÍÛÛÁõÛ ¦øïõ¤øÛ†ÅÛ µÛÛ©Ûä¶ÛÛ ŠþùÛÐüÁõ¨Û ™öé.

Ü¤ø¸ÛÛŠ¸Û¨Ûä (Malleability) (Fig 8 & 9)

Ü¤ø¸ÛÛŠ¸Û¨Ûä (Malleability) …é µÛÛ©Ûä¶ÛÛé …éÈÛÛé •Ûä¨ÛµÛ¾ÛÙ ™öé ïéõ ©Ûé¾ÛÛ× 
µÛÛ©Ûä¶Ûé ¤øà¸Ûà¶Ûé ïé õÁõÛéÅÛá•Û ïõÁõà¶Ûé ÈÛµÛÛÁõÛé (extent) ïõÁõà ÉÛïõÛýÛ. ïõÛéˆ 
¸Û¨Û ›Û©Û¶ÛÛ ½ÛÛ×•ÛÈÛÛ ïéõ ©Ûæ¤øýÛÛ ÈÛ•ÛÁõ …ÛïõÛÁõ¾ÛÛ× ºéõÁõºõÛÁ õïõÁõà ÉÛïõÛýÛ. 
ÅÛà¦ø …é ¾ÛéÅÛà…é¼ÛÅÛ µÛÛ©Ûä ™öé.

ÍÛ”Û©Û¸Û¨Ûä Fig 10 (Hardness Fig 10)

›÷é µÛÛ©Ûä ¸ÛÛé©ÛÛ¶Ûà ÍÛ¸ÛÛ¤øà ¸ÛÁõ ¼Ûà›Û ¸ÛþùÛ¬ÛÙ ®ùÛÁõÛ Í’éõ˜Ûà¡ö (ÅÛàÍÛÛé¤øÛ; 
–ÛÍÛÛÁõÛé, Š¡öÁõ¦øÛé¶ÛÛé ÜÈÛÁõÛéµÛ ïõÁéõ ™öé ©Ûé¶Ûé ÐüÛ¦Ù µÛÛ©Ûä ïéõ µÛÛ©Ûä¶Ûä× ÍÛ”Û©Û¸Û¨Ûä× 
(Hardness) ïõÐéü ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.16



46

¼ÛÁõ¦ø¸Û¨Ûä (Brittleness) (Fig 11)

¼ÛÁõ¦ø¸Û¨Ûä …é µÛÛ©Ûä¶ÛÛé …éÈÛÛé •Ûä¨ÛµÛ¾ÛÛë ™öé ïéõ ›÷é¶ÛÛ× µÛÛ©Ûä ¸ÛÁõ ºõ¤øïõÛ 
¾ÛÛÁõ©ÛÛ ©Ûæ¤øà ›ÛýÛ …¬ÛÈÛÛ ½Ûä‘õÛé ¬ÛÛýÛ ™öé. ïõÛÍ¤ø …ÛýÛ¶ÛÙ …é ¼Ûóà¤øÅÛ 
¾Û¤øàÁõàýÛÅÛ ¶Ûä ŠþùÛÐüÁõ¨Û ™öé. ›÷é¾ÛÛ µÛÛ©Ûä ¸ÛÁõ …Û–ÛÛ©Û ÅÛÛé¦ø …ÛÈÛ©ÛÛ ¼Ûé¶¦ø 
¬ÛÈÛÛ¶Ûé ¼ÛþùÅÛé ½ÛÛ×•Ûà ›ÛýÛ ïéõ ©Ûä¤øà ›ÛýÛ ™öé.

®ù§ø©ÛÛÉÛÜî©Û (Tenacity)

®ù§Õø©ÛÛÉÛÜî©Û …é µÛÛ©Ûä¶ÛÛé …éÈÛÛé •Ûä¨ÛµÛ¾ÛÙ ™öé ïéõ ›÷é ©Ûé¶ÛÛ ¸ÛÁõ …ÛÈÛ©ÛÛ 
…˜ÛÛ¶Ûïõ ½ÛÛÁ¶Ûé ©Ûæ¤øÀÛ ÈÛ•ÛÁõ ÍÛÐü¶Û ïõÁõà ÉÛïéõ ™öé. ¾ÛÛ†Å¦ø Í¤øàÅÛ, ÁõÛé¤ø 
…ÛýÛ¶ÛÙ …¶Ûé ïõÛé¸ÛÁõ …é ®ù§Õø©ÛÛ (tenacity) µÛÁõÛÈÛ©Ûà µÛÛ©Ûä ™öé.

ÜÍ¬ÛÜ©Û Í¬ÛÛ¸Ûïõ©ÛÛ (elasticity)

ÜÍ¬ÛÜ©Û Í¬ÛÛ¸Ûïõ©ÛÛ …é µÛÛ©Ûä¶ÛÛé …éÈÛÛé µÛä¨ÛµÛ¾ÛÙ ™öé ïéõ ›÷é¾ÛÛ× µÛÛ©Ûä ̧ ÛÁõ ¼ÛÇ 
ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé¶ÛÛ ïõþù …¶Ûé …ÛïõÛÁõ¾ÛÛ× ºéõÁõºõÛÁõ ¬ÛÛýÛ …¶Ûé 
¼ÛÇ þäùÁ õïõÁõ©ÛÛ ¸ÛÛé©ÛÛ¶Ûà ¾ÛæÇ ÜÍ¬ÛÜ©Û ¸ÛóÛ¸©Û ïõÁéõ ™öé. Í¸Ûóá•Û …é ÜÍ¬ÛÜ©Û 
Í¬ÛÛ¸Ûïõ©ÛÛ¶Ûä× ÍÛÛÄõ ŠþùÛÐüÁõ¨Û ™öé.

ïõ¥øÛéÁõ©ÛÛ (Toughness) (Fig 12)

¤øïõ¶ÛéÉÛ …é …éïõ µÛÛ©Ûä¶ÛÛé …éÈÛÛé •Ûä¨ÛµÛ¾ÛÙ ™öé ïéõ ›÷é¾ÛÛ× µÛÛ©Ûä ¸ÛÁ õÈÛÛÁ×õÈÛÛÁ 
ÅÛÛé¦ø …Û¸Û©ÛÛ ¸Û¨Û ©Ûæ¤Õø©Ûà ¶Û¬Ûà. ¤øºõõ¶ÛéÉÛ …é ¼ÛÁõ¦ø¸Û¨Ûä ïõÁõ©ÛÛ ÜÈÛÁõÛéµÛà 
•Ûä¨ÛµÛ¾ÛÙ µÛÁõÛÈÛ©Ûà µÛÛ©Ûä ™öé. ÁõÛé¤ø …ÛýÛ¶ÛÙ (wrought iron) …é ¤øºõ¶ÛéÉÛ¶Ûä× 
ŠþùÛ•ÛÁõ¨Û µÛÁõÛÈÛ©Ûà µÛÛ©Ûä ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.16
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¾Û¤øàÁõàýÛÅÛ ÍÛÛýÛ¶ÍÛ -…ÛýÛ¶ÛÙ …¶Ûé ïõÛÍ¤ø …ÛýÛ¶ÛÙ ¶ÛÛé ̧ ÛÜÁõ˜ÛýÛ (Material Science – Introduction 
iron and cast iron)							              …éîÍÛÁõÍÛÛ†¡ 1.3.17

ÅÛÛéÐü µÛÛ©Ûä…Ûé (Ferrous Metals)

µÛÛ©Ûä ïéõ ›÷é¾ÛÛ× …ÛýÛ¶ÛÙ (ÅÛÛé”Û×¦) ¶ÛÛé ›÷¬¬ÛÛé ÈÛµÛä ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÁõÐéüÅÛÛé ÐüÛéýÛ 
©Ûé¶Ûé ÅÛÛéÐü µÛÛ©Ûä ïõÐéü ™öé. ›ä÷þùÛ ›ä÷þùÛ Ðéü©Ûä…Ûé ¾ÛÛ¤éø ›ä÷þùÛ ›ä÷þùÛ •Ûä¨ÛµÛ¾ÛÛëÈÛÛÇà 
ÅÛÛéÐü µÛÛ©Ûä…Ûé ÈÛ¸ÛÁõÛýÛ ™öé.

…ÛýÛ¶ÛÙ, ïõÛÍ¤ø …ÛýÛ¶ÛÙ, ÁõÛé¤ø …ÛýÛ¶ÛÙ …¶Ûé Í¤øàÅÛ¶ÛÛé ̧ÛÜÁõ˜ÛýÛ  (Introduction 
of Iron, cast iron, wrought iron and steel)

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÈÛ¸ÛÁõÛ©Ûà ÅÛÛéÐü µÛÛ©Ûä…Ûé …¶Ûé ©Ûé¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé ¶Ûà˜Ûé 
¾Ûä›÷¼Û ™öé.

•	 ¸Ûà•Û …ÛýÛ¶ÛÙ  (Pig iron)

•	 ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Cast iron)

•	 ÁõÛé¤ø …ÛýÛ¶ÛÙ  (Wrought iron)

•	 Í¤øàÅÛ …¶Ûé Í¤øàÅÛ¶Ûà Ü¾ÛËÛµÛÛ©Ûä…Ûé (Steels and alloy steels)

…ÛýÛ¶ÛÙ …¶Ûé  Í¤øàÅÛ¶Ûä× Š©¸ÛÛþù¶Û ïÁõÈÛÛ ¾ÛÛ¤é ›ä÷þùà  ›ä÷þùà ̧ Û±ù©Ûà…Ûé ÈÛ¸ÛÁõÛýÛ ™öé.

¸Ûà•Û …ÛýÛ¶ÛÙ (Š©¸ÛÛþù¶Û ¸ÛóÜ’õýÛÛ) (Pig - iron) (Manufacturing 
process)

¸Ûà•Û …ÛýÛ¶ÛÙ ¶Ûé ÅÛÛé”Û×¦ø¶Ûà ïõÛ˜Ûàø µÛÛ©Ûä¾ÛÛ×¬Ûà ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛóÜ’õýÛÛ 
³ùÛÁõÛ ¾ÛéÇÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ÅÛÛé”Û×¦ø¶Ûà ïõÛ˜Ûà µÛÛ©Ûä¾ÛÛ×¬Ûà ¸Ûà•Û …ÛýÛ¶ÛÙ 
¼Û¶ÛÛÈÛÈÛÛ¶Ûà …Û ¸ÛóÜ’õýÛÛ Í¾ÛéÅÛ¤øá•Û ¶ÛÛ¾Ûé …ÛéÇ”ÛÛýÛ ™öé.

¸Ûà•Û …ÛýÛ¶ÛÙ ¶ÛÛ Š©¸ÛÛþù¶Û ¾ÛÛ¤éø ›÷ÄõÁõà ¾Ûä”ýÛ ïõÛ˜Ûà µÛÛ©Ûä…Ûé :

•	 …ÛýÛ¶ÛÙ …ÛéÁõ (Iron ore)

•	 ïõÛéïõ (Coke)

•	 ¹ÅÛ“Û (Flux)

ÅÛÛé”Û×¦ø¶Ûà ïõÛ˜Ûà µÛÛ©Ûä (…ÛýÛ¶ÛÙ …ÛéÁõ - Iron ore)

¾Ûä”ýÛ©ÈÛé ÈÛ¸ÛÁõÛ©Ûà ÅÛÛé”Û×¦ø¶Ûà ïõÛ˜Ûà µÛÛ©Ûä…Ûé :

•	 ¾Ûé•¶Ûé¤øÛ†¤ø (Magnetite)

•	 Ðüà¾Ûé¤øÛ†¤ø (Hematite)

•	 ÜÅÛ¾ÛÛé¶ÛÛ†¤ø (Limonite)

•	 ïõÛ¼ÛÛë¶Ûé¤ø (Carbonite)

ïæõþùÁõ©Ûà  Áõàõ©Ûé  ¾ÛÇ©Ûà  …Û  µÛÛ©Ûä¾ÛÛ  ÅÛÛé”Û×¦ø  …ÅÛ•Û …ÅÛ•Û  ›÷¬¬ÛÛé ÁõÐéüÅÛ ™öé.

ïõÛéï õ(Coke)
¼ÛÇ©Û¨Û¾ÛÛ ïõÛéÅÛÍÛÛ¶ÛÛé Š¸ÛýÛÛé•Û µÛà¾Ûà µÛà¾Ûà ŠÌ¾ÛÛ ¸ÛóÜ’õýÛÛ¶Ûé ›÷ÄõÁõà 
•ÛÁõ¾Ûà …Û¸ÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ©Ûé¾ÛÛ× ÁõÐéüÅÛÛ ïõÛ¼ÛÙ¶Û¶ÛÛ ©Û©ÈÛÛé¶Ûä ¸Ûó¾ÛÛ¨Û 
µÛ¤øÛ¦øÈÛÛ ¾ÛÛ¤éø ïõÛ¼ÛÙ¶Û ¾ÛÛé¶ÛÛéïõÍÛÛ†¦ø ÍÛÛ¬Ûé ÁõÐéüÅÛ ÅÛÛé”Û×¦ø¶Ûà ïõÛ˜Ûà µÛÛ©Ûä¶ÛÛé 
Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

ºõÅÛ“Û (Flux)
…Û …éï ”Û¶Ûà›÷ ¶ÛÛé ÜÈÛÜÉÛÌ¤øø ¸ÛóïõÛÁõ¶ÛÛé ÍºõÛé¤øïõ ¸ÛþùÛ¬ÛÙ ™öé ïéõ ›÷é¶Ûé ¼ÅÛÛÍ¤ø 
ºõÁõ¶ÛéÉÛ¾ÛÛ× ¶Ûà˜ÛÛ •ÛÅÛ¶Û¼Ûáþäù…é ïõÛ˜Ûà µÛÛ©Ûä ÍÛÛ¬Ûé ¶ÛÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé 
…¶Ûé ¸Ûà•ÛÇéÅÛ ÍÅÛé•Û¶Ûé §øÛÇÈÛÛ ¾ÛÛ¤éø ïõÛ˜Ûà µÛÛ©Ûä¶ÛÛé …µÛÛ©ÛäÈÛÛÇÛ ½ÛÛ•Û 
ÍÛÛ¬Ûé ›Ûé¦ÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

ÅÛÛ†¾Û Í¤øÛé¶Û …é ¼ÅÛÛÍ¤ø ºõÁõ¶ÛéÉÛ¾ÛÛ× ÈÛ¸ÛÁõÛ©ÛÛé ºõÅÛ“Û ™öé.

¸Ûà•Û …ÛýÛ¶ÛÙ ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë …¶Ûé Š¸ÛýÛÛé•Û (Properties and 
use of Pig-iron)
¸Ûà•Û …ÛýÛ¶ÛÙ ¶Ûé ÉÛäµµÛ …¶Ûé ¸Ûà•ÛÛÇà¶Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û …ÛýÛ¶ÛÙ …¶Ûé 
Í¤øàÅÛ¶Ûà ¼Ûàœ÷ ÈÛÍ©Ûä…Ûé¶Ûä× Š©¸ÛÛþù¶Û ïõÁõà ÉÛïõÛýÛ ™öé. 

ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Š©¸ÛÛþù¶Û¶Ûà ̧ ÛóÜ’õýÛÛ) Cast iron (Manufa cturing 
process)

¸Ûà•Û …ÛýÛ¶ÛÙ …é ¼ÅÛÛÍ¤ø ºõÁõ¶ÛéÉÛ¾ÛÛ×¬Ûà ïõÛ˜Ûà µÛÛ©Ûä ÍÈÛÄõ¸Ûé ¾ÛÇ©Ûä 
ïõýÛä¸ÛÛéÅÛÛ ºõÁõ¶ÛéÉÛ ¾ÛÛ¤éø¶Ûä× ÁõÛé ¾Û¤øàÁõàýÛÅÛ ™öé, ›÷é¶Ûä× ïõÛÍ¤øá•Û ¼Û¶ÛÈÛÈÛÛ ¾ÛÛ¤éø 
…Û•ÛÇ ÉÛäÜ®ùïõÁõ¨Û ïõÁõÈÛä× ¸Û¦éø ™öé. …Û ÉÛäÜ®ùïõÁõ¨Û ïõýÛä¸ÛÛéÅÛÛ  ºõÁõ¶ÛéÉÛ¾ÛÛ× 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é ¼ÅÛÛÍ¤ø ºõÁõ¶ÛéÉÛ¶Ûä× ¶ÛÛ¶Ûä× ÍÈÛÄõ¸Û ™öé.

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ïõýÛä¸ÛÛéÅÛÛ ºõÁõ¶ÛéÉÛ ¼ÅÛÛÍ¤ø ºõÁõ¶ÛéÉÛ¶Ûà ¾ÛÛºõïõ ÍÛ©Û©Û ïõÛ¾Û 
ïõÁõ©Ûà ¶Û¬Ûà ¸ÛÁ×õ©Ûä ›÷ýÛÛÁéõ …¶Ûé ›÷ÄõÁõà ÐüÛéýÛ ©ýÛÛÁéõ ïõÛ¾Û ïõÁéõ ™öé.

ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶ÛÛ ¸ÛóïõÛÁõ (Types of Cast Iron)
ïõÛÍ¤ø …ÛýÛ¶ÛÙ …é …ÛýÛ¶ÛÙ, ïõÛ¼ÛÙ¶Û …¶Ûé ÍÛàÅÛàïõÛé¶Û¶Ûà Ü¾ÛËÛµÛÛ©Ûä ™öé. ©Ûé¾ÛÛ 
ïõÛ¼ÛÙ¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û 2 ¬Ûà 4% ›÷é¤øÅÛä ÐüÛéýÛ ™öé.

ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶ÛÛ ¸ÛóïõÛÁõ: 

ïõÛÍ¤ø …ÛýÛ¶ÛÙ ¶ÛÛ ¸ÛóïõÛÁõ ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé. 

•	 •Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Grey cast iron)

•	 ÍÛºéõþù ïõÛÍ¤ø …ÛýÛ¶ÛÙ (White cast iron)

•	 ¤øà¸ÛÛŠ ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Malleable cast iron)

•	 ¶ÛÛé¦øýÛä×ÅÛÁõ ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Nodular cast iron)

•Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Grey cast iron)
-	 ©Ûé¶ÛÛé ÈýÛÛ¸Ûïõ ¸Ûó¾ÛÛ¨Û¾ÛÛ× Š¸ÛýÛÛé•Û ¾ÛÉÛà¶ÛÁõà ¸ÛÛ¤ÙøÍÛ¶ÛÛ ïõÛÍ¤øà•Ûõ ¾ÛÛ¤éø 

…¶Ûé ÍÛÐéüÅÛÛ†¬Ûà ¾ÛÉÛá¶Ûá•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

-	 ïõÛÍ¤ø …ÛýÛ¶ÛÙ¾ÛÛ×¬Ûà ¾ÛÉÛà¶Û¶ÛÛ ¸ÛÛýÛÛ…Ûé (base), ¤éø¼ÛÅÍÛ, 
ÍÅÛÛ†¦ø ÈÛé¡ö (slide ways) ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ïõÛÁõ¨Û ïéõ 
…¾Ûäïõ ÍÛ¾ÛýÛ•ÛÛÇÛ ÍÛäµÛà ïõÛÍ¤ø …ÛýÛ¶ÛÙ ©Ûé¶ÛÛ ïõþù …ÛïõÛÁõ¾ÛÛ× ÜÍ¬ÛÁõ  
(stable) ÁõÐéü ™öé.

-	 ©Ûé¾ÛÛ ÁõÐéüÅÛ •ÛóéºõÛ†¤ø¶ÛÛ ¸Ûó¾ÛÛ¨Û¶Ûé ÅÛàµÛé, ïõÛÍ¤ø …ÛýÛ¶ÛÙ ÍÛÛÁõà ¼ÛéÁõá•Û 
…¶Ûé ÍÛÁõïõ©Ûà ÍÛ¸ÛÛ¤øà (sliding surface)  ¸ÛæÁõà ¸ÛÛ¦éø ™öé.

-	 Í¤øàÅÛ ïõÁõ©ÛÛ ©Ûé¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù (melting point) ¶Ûà˜Ûä ÐüÛéýÛ ™öé, 
©Ûé¾ÛÛ× ÁõÐéüÅÛ ®ùÈý©ÛÛ (fluidity) ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ¶Ûé ÅÛàµÛé ©Ûé¾ÛÛ×¬Ûà •Ûä×˜ÛÈÛ¨Û 
½ÛýÛäÙ  ïõÛÍ¤øá•Û ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé.

-	 •Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶ÛÛé ÈýÛÛ¸Ûïõ ¸Ûó¾ÛÛ¨Û¾ÛÛ× Š¸ÛýÛÛé•Û ¾ÛÉÛà¶Û ¤äøÅÍÛ 
¼ÛÛ¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé ïõÛÁõ¨Û ïéõ ©Ûé¾ÛÛ× ÈÛÛýÛ¼ÛóéÉÛ¶Û …Ûé™äö ïõÁõÈÛÛ¶Ûà 
…¶Ûé ¤äøÅÛ¶ÛÛé ÍÛ©Û©Û …ÈÛÛ›÷ …ÛÈÛ©ÛÛé …Ûé™öÛé ïõÁõÈÛÛ¶Ûà “Û¾Û©ÛÛ ÁõÐéüÅÛà ™öé.

-	 •Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ ›÷ýÛÛÁéõ Ü¾ÛÜËÛ©Û (Alloyed) ÐüÛé©ÛÛé ¶Û¬Ûà. ©ýÛÛÁéõ 
©Ûé ¸ÛæÁéõ¸ÛæÁõÛé ¼ÛÁõ¦ø (brittle) …¶Ûé ¸Ûó¾ÛÛ¨Û¾ÛÛ× …Ûé™öà ¤éø¶ÍÛÛ†ÅÛ 
Í¤Öéø¶¬Û µÛÁõÛÈÛé ™öé. …Û ›÷ ïõÛÁõ¨Ûé ÐüÛ† Í¤ÖéøÍÛ …¬ÛÈÛÛ …ÛµÛÛ©Û ÅÛÛé¦  
(impat loads) …ÛÈÛ©ÛÛé ÐüÛéýÛ ©ÛéÈÛÛ ½ÛÛ•ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶ÛÛé 
Š¸ÛýÛÛé•Û ¬Û©ÛÛé ¶Û¬Ûà.

-	 •Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶Ûé ¾Û›÷¼Ûæ©Û ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶Ûé ÈÛÛÁ×õÈÛÛÁõ Ü¶ÛïõÅÛ, 
ïõÛéÜ¾ÛýÛ¾Û, ÈÛé¶Ûé¦øàýÛ¾Û  …¬ÛÈÛÛ  ïõÛé¸ÛÁõ ÍÛÛ¬Ûé  Ü¾ÛÜËÛ©Û  ïõÁõÈÛÛ¾ÛÛ×  …ÛÈÛé ™öé.
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-	 ïõÛÍ¤ø …ÛýÛ¶ÛÙ ¸ÛÁõ ›Ûé¦øÛ¨Û (walding) ïõÁõà ÉÛïõÛýÛ ™öé, ¸ÛÁ×õ©Ûä ©Ûé¶Ûà 
¾ÛæÇ µÛÛ©Ûä¶Ûé ¸ÛÐéüÅÛÛ •ÛÁõ¾Û ïõÁõÈÛà  ›÷ÄõÁõà™öé. (preheating).

ÈÐüÛ†¤ø ïõÛÍ¤ø …ÛýÛ¶ÛÙ (white cast iron) 

…Û ÈÛÍ©Ûä µÛ¨Ûà ÐüÛ¦Ùø (¾Û›÷¼Ûæ©Û) …¶Ûé ¾ÛÉÛà¶Ûá•Û ¾ÛÛ¤éø –Û¨Ûà ¾ÛäÉïéõÅÛ 
(Difficult) ™öé. ©Ûé¬Ûà ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û  –ÛÍÛÁõïõÛé (abrasion) …ÈÛÁõÛéµÛïõ 
ÍÛ¸ÛÛ¤øà µÛÁõÛÈÛ©ÛÛ ½ÛÛ•ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ÜÍÛÅÛàïõÛé¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û 
µÛ¤øÛ¦øà …¶Ûé ¡ö¦ø¸Û¬Ûà ¥×ø¦äø ïõÁõà ÈÐüÛ†¤ø ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶Ûä× Š©¸ÛÛþù¶Û ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.šýÛÛÁéõ …Û ¸Ûó¾ÛÛ¨Ûé ¥×ø¦äø ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ýÛÛÁéõ ©Ûé¶Ûé ˜ÛàÅ¦ø 
ïõÛÍ¤ø …ÛýÛ¶ÛÙ ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ÈÐüÛ†¤ø ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶Ûé ÈÛéÝÅ¦ø•Û ïõÁõà 
ÉÛïõÛ©Ûà ¶Û¬Ûà.

Ü¤ø¸ÛÛŠ ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Malleable Cast Iron)

•Ûóé ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà¾ÛÛ× ¾ÛéÅÛà…é¼ÛÅÛ ïõÛÍ¤ø …ÛýÛ¶ÛÙ ¶Ûà 
©Û¶ýÛ©ÛÛ (Ductility), ”Ûê˜ÛÛ¨Û¼ÛÇ (tensile strength) …¶Ûé ïõ¥øÛéÁõ©ÛÛ 
(toughness) ÈÛµÛÛÁéõ ™öé.

ÈÐüÛ†¤ø ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶ÛÛ ŠÌ¾ÛÛ Š¸Û˜ÛÛÁõ (hot treatment) ¬Ûà 30 
ïõÅÛÛïõ ›÷é¤øÅÛà ÅÛÛ×¼Ûà …ÜÈÛÁõ©Û (long lasting) ˜ÛÛÅÛ©Ûà ¸ÛóÜ’õýÛÛ ®ùÛÁõÛ 
¾ÛéÅÛà…é¼ÛÅÛ ïõÛÍ¤ø …ÛýÛ¶ÛÙ Š©¸ÛÛþù¶Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

¶ÛÛé¦øÀäÅÛÁõïõÛÍ¤ø …ÛýÛ¶ÛÙ (Nodular cast iron) 

…Û µÛÛ©Ûä ¾ÛéÅÛà…é¼ÛÅÛ ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶Ûé ¾ÛÇ©Ûà …ÛÈÛé ™öé. ¸ÛÁ×õ©Ûä ©Ûé¶Ûä 
Š©¸ÛÛþù¶Û ŠÌ¾ÛÛ Š¸Û˜ÛÛÁõ ¸ÛóÜ’õýÛÛ (heat treatment) ÜÈÛ¶ÛÛ ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

…Û µÛÛ©Ûä ¶Ûà ¾ÛÉÛà¶Ûá•Û ïõÁõÈÛÛ¶Ûà “Û¾Û©ÛÛ (Machinability), ïõÛÍ¤øá•Û 
ïõÁõÈÛÛ¶Ûà  “Û¾Û©ÛÛ (impact load) …ÛÈÛ©ÛÛé ÐüÛéýÛ ©ÛéÈÛÛ ½ÛÛ•ÛÛé ¼Û¶ÛÛÈÛÈÛÛ 
¾ÛÛ¤éø  ¾ÛéÅÛà…é¼ÛÅÛ …¶Ûé ¶ÛÛé¦øÀäÅÛÁõ ïõÛÍ¤ø …ÛýÛ¶ÛÙ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 
…Û ïõÛÍ¤øá•ÛÛé Ýïõ¾Û©Û¾ÛÛ× ÍÛÍ©ÛÛ …¶Ûé Í¤øàÅÛ ïõÛÍ¤øá•Û¶Ûà ›÷•ýÛÛ…é ¸Û¨Û 
Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛˆ ÉÛïõÛýÛ ™öé.

ÁõÛé¤ø …ÛýÛ¶ÛÙ (Š©¸ÛÛþù¶Û ¸ÛóÜ’õýÛÛ) (Wrought iron-manatacturing 
prorcess) Fig 1

ÁõÛé¤ø …ÛýÛ¶ÛÙ …é ÅÛÛé”Û×¦ø¶Ûä ÍÛÛíé¬Ûà ÉÛäµµÛ ÍÈÛÄõ¸Û ™öé. ÁõÛé¤ø …ÛýÛ¶ÛÙ¶Ûä×  
…é¶ÛÛÅÛàÍÛàÍÛ ïõÁõ©ÛÛ ›Ûéˆ ÉÛïõÛýÛ ïéõ ©Ûé¾ÛÛ× 99.9% ÅÛÛé”Û×¦ø ÁõÐéüÅÛ ™öé 
(Fig 1). ÁõÛé¤ø …ÛýÛ¶ÛÙ ¶Ûé •ÛÁõ¾Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛ ©Ûé ¸Ûà•ÛÇ©Ûä ¶Û¬Ûà,  
¸ÛÁ×õ©Ûä ¸ÛéÍ¤ø  ÍÈÛÄõ¸Û ¼Û¶Ûé ™öé …¶Ûé ©Ûé¶ÛÛ …Û ÍÈÛÄõ¸Û¾ÛÛ×¬Ûà ïõÛé†¸Û¨Û  
…ÛïõÛÁõ¶Ûä× ºõÛéœ÷Ù•Û ¬Û† ÉÛïéõ ™öé. 

-	 ¸Ûä¦øÅÛá•Û ¸ÛóÛéÍÛéÍÛ (Puddling process)

-	 …éÍ¤øÛé¶Û …¬ÛÈÛÛ ¼ÛÛýÛÍÛÙ ¸ÛóÛéÍÛéÍÛ (astom and Byers 
process)

Í¤øàÅÛ (Steel)
…Û ÉÛäµµÛ …ÛýÛ¶ÛÙ ™öé ©Ûé¾ÛÛ ïõÛ¼ÛÙ¶Û¶Ûä ¸Ûó¾ÛÛ¨Û ÈÛµÛÛÁéõ ™öé. ïõÛ¼ÛÙ¶Û¶ÛÛ 
ÈÛµÛä ¸Ûó¾ÛÛ¨Û¶Ûé ïõÛÁõ¨Ûé ©Ûé ÈÛµÛä ÍÛ”Û©Û …¶Ûé ¾Û›÷¼Ûæ©Û ™öé.©Ûé¾ÛÛ× ïõÛ¼ÛÙ¶Û¶Ûä 
¸Ûó¾ÛÛ¨Û 0.15% ¬Ûà 1.5% ¶ÛÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÁõÐéüÅÛ ™öé.Š¸ÛÁõÛ×©Û ©Ûé¾ÛÛ× ¼Ûàœ÷  
…ÉÛäµµÛà…Ûé ›÷éÈÛà ïéõ ÍÛÅºõÁ, ºõÛéÍºõÁõÍÛ ÈÛ•ÛéÁéõ ̧ Û¨Û ÁõÐéüÅÛ ™öé, ©Ûé¬Ûà ©Ûé¶Ûé …
ÅÛ•Û ïõÁõà ÉÛïõÛ©Ûà ¶Û¬Ûà. …Û µÛÛ©Ûä¶Ûé ¶Û‘õà ïõÁéõÅÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ŠÌ¾ÛÛ ¸ÛóÜ’õýÛÛ 
(heating) ®ùÛÁõÛ ÍÛ”Û©Û …¶Ûé ¶ÛÁõ¾Û ïõÁõà …Ûé†ÅÛ …¬ÛÈÛÛ ¸ÛÛ¨Ûà¾ÛÛ× ¥×ø¦øà 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …ÅÛ•Û …ÅÛ•Û ¸ÛóïõÛÁõ¶ÛÛ Í¤øàÅÛ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ¶Ûà˜Ûé 
¾Ûä›÷¼Û¶Ûà ¸ÛµµÛ©Ûà…Ûé …¸Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

1 ÜÍÛ¾Ûé¶¤éøÉÛ¶Û ¸ÛóÜ’õýÛÛ		  2 ’äõÍÛà¼ÛÅÛ ¸ÛóÜ’õýÛÛ

3 ¼ÛéÍÛà¾ÛÁõ ¸ÛóÜ’õýÛÛ			   4 …Ûé¸Û¶Û ÐüÛ¬ÛÙ ¸ÛóÜ’õýÛÛ

5 †ÅÛéî¤ÖøÛé¬Û¾ÛÛë ¸ÛóÜ’õýÛÛ		  6 ÜºõïõÈÛ¶ÍÛà ¸ÛóÜ’õýÛÛ

Í¤øàÅÛ¶ÛÛ ¾Ûä”ýÛ ¸ÛóïõÛÁõ: (Types of steel)

Í¤øàÅÛ¶ÛÛ ¾Ûä”ýÛ ¼Ûé ¸ÛóïõÛÁõ ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé:

1	 ¸ÅÛé¶Û Í¤øàÅÛ (Plain steel)

2	 …éÅÛÛéýÛ Í¤øàÅÛ (Alloy steel)

1	 ¸ÅÛé¶Û Í¤øàÅÛ (Plain steel)

	 ¸ÅÛé¶Û Í¤øàÅÛ…é ïõÛ¼ÛÙ¶Û …¶Ûé …ÛýÛ¶ÛÙ¶Ûä Ü¾ÛËÛ¨Û ™öé. ©Ûé¾ÛÛ× ÁõÐéüÅÛ 
ïõÛ¼ÛÙ¶Û¶ÛÛ ¤øïõÛ¶ÛÛ …ÛµÛÛÁéõ ©Ûé¶Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ÈÛ•Ûâ’Õõ©Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé.

A	 ÅÛÛé ïõÛ¼ÛÙ¶Û Í¤øàÅÛ (Low carbon steel)

B	 Ü¾Û¦øàýÛ¾Û ïõÛ¼ÛÙ¶Û Í¤øàÅÛ (Medium steel)

C	 ÐüÛ† ïõÛ¼ÛÙ¶Û Í¤øàÅÛ (High carbin steel)

A	 ÅÛÛé ïõÛ¼ÛÙ¶Û ÜÍ¤øÅÛ (Low carbon steel)
	 ©Ûé¶Ûé ¾ÛÛ†Å¦ø Í¤øàÅÛ ¸Û¨Û ïõÐéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …é¾ÛÛ× ïõÛ¼ÛÙ¶Û¶Ûä 

¸Ûó¾ÛÛ¨Û 0.15% ¬Ûà 0.25% ›÷é¤øÅÛä ÐüÛéýÛ ™öé. ïõÛ¼ÛÙ¶Û¶ÛÛ …
Ûé™öÛ ¸Ûó¾ÛÛ¨Û¶Ûé ïõÛÁõ¨Ûé ©Ûé ¸ÛæÁõ©Ûä ¶ÛÁõ¾Û …¶Ûé ”Ûê˜ÛÛ¨Û ÍÛÐü¶Û ïõÁõà 
ÉÛïéõ ™öé …¶Ûé ©Ûé ºõÛéœ÷Ù•Û …¶Ûé ÁõÛéÅÛá•Û ³ùÛÁõÛ …ÅÛ•Û …ÅÛ•Û …
ÛïõÛÁõ …Û¸Ûà ÉÛïõÛýÛ ™öé  ©Ûé ÈÛµÛä ÐüÛ¦Ùø …¬ÛÈÛÛ ¾Û›÷¼Ûä©Û ¶Û¬Ûà, 
©Ûé¶Ûé ÍÛÛ¾ÛÛ¶ýÛ ¸ÛóÜ’õýÛÛ ³ùÛÁõÛ ÐüÛ¦Ùø¶Û …¬ÛÈÛÛ ¤éø¾¸ÛÁõ ïõÁõà ÉÛïõÛ©Ûà 
¶Û¬Ûà. ©Ûé¾ÛÛ×¬Ûà ¶Û¤ø, ¼ÛÛéÅ¤ø, Áõà¼Ûé¤ø,ÉÛà¤ø, ÈÛÛýÛÁõ, ¤øà-…ÛýÛ¶ÛÙ 
…¶Ûé …ê•ÛÅÛ ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé.

	 B Ü¾Û¦øàýÛ¾Û ïõÛ¼ÛÙ¶Û Í¤øàÅÛ (Medium steel)

	 ©Ûé¾ÛÛ× ïõÛ¼ÛÙ¶Û¶Ûä ¸Ûó¾ÛÛ¨Û 0.25% ¬Ûà 0.5% ›÷é¤øÅÛä ÐüÛéýÛ ™öé. 
ïõÛ¼ÛÙ¶Û¶ÛÛ ÈÛµÛä ¸Ûó¾ÛÛ¨Û¶ÛÛ ïõÛÁõ¨Ûé ©Ûé ¾ÛÛ†Å¦øõ Í¤øàÅÛ ïõÁõ©ÛÛ ¤øºõ 
(ÍÛ”Û©Û …¶Ûé ïõ¥ø¨Û) ™öé. ©Ûé¶Ûà ©Û¶Û¶Û ÉÛÜî©Û (Tenacity) 
ÈÛµÛÛÁéõ ™öé. ©Ûé¶Ûé ÐüÛ¦Ùø¶Û …¶Ûé ¤éø¾¸ÛÁõ¦ø ïõÁõà ÉÛïõÛýÛ ™öé. ©Ûé¾ÛÛ×¬Ûà 
ÁõÛéÅÛá•Û …¶Ûé ºõÛéœ÷Ù•Û ³ùÛÁõÛ …ÅÛ•Û …ÅÛ•Û ÈÛÍ©Ûä…Ûé ¼Û¶ÛÛÈÛà 
ÉÛïõÛýÛ ™öé. ¤éø¶ÍÛÛ†ÅÛ ¤øýÛä¼Û, ÈÛÛýÛÁõ, …é•ÛóàïõÅ˜ÛÁõ¶ÛÛ ÍÛÛµÛ¶ÛÛé, 
ïõ¶Ûéî¤øá•Û ÁõÛé¦, ïéõ¾Û ÉÛÛ¹¤ø, Í¸Ûé¶ÛÁõ, ¸ÛäÅÛà ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø 
©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

	 C ÐüÛ† ïõÛ¼ÛÙ¶Û Í¤øàÅÛ (High carbin steel)
    ©Ûé¾ÛÛ× ïõÛ¼ÛÙ¶Û¶Ûä ̧ Ûó¾ÛÛ¨Û 0.5 % ¬Ûà 1.5 % ›÷é¤øÅÛä ÐüÛéýÛ ™öé. ©Ûé –Û¨Ûà 

ÍÛ”Û©Û …¶Ûé …Ûé™öÛé –ÛÍÛÛÁõÛé ÅÛÛ•Ûé ©ÛéÈÛà µÛÛ©Ûä ™öé. ©Ûé¶Ûé ŠÌ¾ÛÛ Š¸Û˜ÛÛÁõ 

ÁõÛé¤ø …ÛýÛ¶ÛÙ¶Ûä ¾ÛÛé¤øÛ ›÷¬¬ÛÛ¾ÛÛ Š©¸ÛÛþù¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûà …ÛµÛäÜ¶Ûïõ 
¸ÛµµÛÜ©Û:

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.17
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(heat treatment) ¸Ûó’õàýÛÛ ³ùÛÁõÛ ÍÛ”Û©Û (harden) ïõÁõÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé. ©Ûé¶Ûé ïõÛÍ¤øá•Û ïéõ ÁõÛéÅÛá•Û ïõÁõà ÉÛïõÛ©Ûà ¶Û¬Ûà. ©Ûé –Û¨Ûà 
ÐüÛ¦Ùø …¶Ûé ¾Û›÷¼Ûä©Û ™öé. ©Ûé¾ÛÛ× ïõÛõýÛ¾Ûà ˜Ûä×¼Ûïõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ÅÛÛÈÛà 
ÉÛïõÛýÛ ™öé. …¨ÛàþùÛÁõ ¤äøÅÍÛ, Í¸Ûóà•Û, ïõ¤øÅÛÁõà, ïõÛéÅ¦ø ˜Ûà¡öÅÛõ, 
¸ÛóéÍÛ ¦øÛýÛ ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

2 …éÅÛÛéýÛ Í¤øàÅÛ (Alloy steel)
Í¤øàÅÛ¾ÛÛ ¼Ûàœ÷ µÛÛ©Ûä…Ûé ›÷éÈÛà ïéõ ÈÛé¶Ûé¦øáýÛ¾Û, ¾Ûé•Ûê¶Ûà¡ö, ¤×ø•ÛÍ¤ø¶Û ÈÛ•ÛéÁéõ 
Ü¾ÛËÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ …éÅÛÛéýÛ Í¤øàÅÛ ¼Û¶Ûé ™öé. …éÅÛÛéýÛ Í¤øàÅÛ ©Ûé¾ÛÛ× 
ÁõÐéüÅÛ –Û¤øïõÛé …¶ÛäÍÛÛÁõ ÜÈÛÜÈÛµÛ •Ûä¨ÛµÛ¾ÛÛë µÛÁõÛÈÛé ™öé.

…éÅÛÛéýÛ Í¤øàÅÛ¶ÛÛ ¸ÛóïõÛÁõ (Type of alloy steel)

A	 ÅÛÛé …éÅÛÛéýÛ Í¤øàÅÛ (Low alloy steel)

B	 ÐüÛ† …éÅÛÛéýÛ Í¤øàÅÛ (High alloy steel)

A	 ÅÛÛé …éÅÛÛéýÛ Í¤øàÅÛ (Low alloy steel)

	 ©Ûé¾ÛÛ× ïõÛ¼ÛÙ¶Û ÜÍÛÈÛÛýÛ¶Ûà ¼Ûàœ÷ µÛÛ©Ûä…Ûé …Ûé™öÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÁõÐéüÅÛà 
ÐüÛéýÛ ™öé. ©Ûé¶Û ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û ÈÛµÛÛÁéõ ™öé. ©Ûé¶ÛÛ ¸ÛÁõ ÈÛéÅ¦øá•Û 
ïõÛýÛÙ ¬Û† ÉÛïéõ ™öé …¶Ûé ©Ûé¶Ûé ÐüÛ¦Ùø¶Û …¶Ûé ¤éø¾¸ÛÁõ ¸Û¨Û ïõÁõà ÉÛïõÛýÛ 
™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û …éÁõÛé¸ÅÛé¶Û¶ÛÛ …ÅÛ•Û …ÅÛ•Û ½ÛÛ•ÛÛé …¶Ûé ïéõ¾Û 
ÉÛÛ¹¤ø¶Ûä× Š©¸ÛÛþù¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

B	 ÐüÛ†…éÅÛÛéýÛ Í¤øàÅÛ (High alloy steel)
	 ÅÛÛé …éÅÛÛéýÛ Í¤øàÅÛ¶ÛÛ ̧ Ûó¾ÛÛ¨Û¾ÛÛ× ©Ûé¾ÛÛ× ïõÛ¼ÛÙ¶Û ÜÍÛÈÛÛýÛ¶Ûà ¼Ûàœ÷ µÛÛ©Ûä 

…Ûé¶ÛÛ ¤øïõÛ ÈÛµÛÛÁéõ ÐüÛéýÛ ™öé. ©Ûé¶Ûé ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ÈÛ•Ûâïèõ©Û ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

a 	ÐüÛ† Í¸Ûà¦ø Í¤øàÅÛ (High speed steel)
	 ©Ûé¾ÛÛ× ¤×ø•ÛÍ¤ø¶Û ÈÛµÛÛÁéõ ̧ Ûó¾ÛÛ¨Û¾ÛÛ× ÁõÐéüÅÛ ÐüÛéÈÛÛ¬Ûà ©Ûé¶Ûé ÐüÛ† ¤×ø•ÛÍ¤ø¶Û  

…éÅÛÛéýÛ Í¤øàÅÛ ¸Û¨Û ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¾ÛÛ× ÁõÐéüÅÛ ¤×ø•ÛÍ¤ø¶Û¶ÛÛ 
¸Ûó¾ÛÛ¨Û¶ÛÛ …ÛµÛÛÁéõ ©Ûé¶Ûä ªÛ¨Û ¸ÛóïõÛÁõ¾ÛÛ× ÜÈÛ½ÛÛ›÷¶Û ¬ÛýÛéÅÛ ™öé. 

	 1 ¤éø•ÛÍ¤ø¶Û× 22%, ¾ÛéÜ¾ÛýÛ¾Û 4%, ÈÛé¶Ûé¦øàýÛ¾Û 1%

	 2 ¤éø•ÛÍ¤ø¶Û× 18%, ¾ÛéÜ¾ÛýÛ¾Û 4%, ÈÛé¶Ûé¦øàýÛ¾Û 1%

	 3 ¤éø•ÛÍ¤ø¶Û× 14%, ¾ÛéÜ¾ÛýÛ¾Û 4%, ÈÛé¶Ûé¦øàýÛ¾Û 1%

	 ©Ûé µÛ¨Ûà ÐüÛ¦Ùø µÛÛ©Ûä ™öé ¸ÛÁ×õ©Ûä ¶Ûà˜ÛÛ ’õà¤øàïõÅÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ÍÛÛéºõ¤ø 
¼Û¶Ûé ™öé ©Ûé¬Ûà ©Ûé¾ÛÛ×¬Ûà ïõ¤øá•Û ¤äøÅÍÛ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé. ïõü¤øá•Û 
¸ÛóÛéÍÛéÍÛ þùÁõÜ¾ÛýÛÛ¶Û ›Ûé …Û ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛà ›ÛýÛ ©ÛÛé ïõ¤øá•Û ¤äøÅÛ 
¶ÛïõÛ¾Ûä ¼Û¶Ûé ™öé …¶Ûé ïõÛýÛÙ ïõÁõÈÛÛ ¾ÛÛ¤éø ýÛÛé•ýÛ ÁÐéü©Ûä ¶Û¬Ûà. ¸ÛÁ×õ©Ûä 
¤×ø•ÛÍ¤ø¶Û¶Ûä× ÈÛµÛÛÁéõ ¸Ûó¾ÛÛ¨Û ÐüÛéýÛ ©ÛÛé ©Ûé ‹˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ¸Û¨Û ïõÛýÛÙ 
ïõÁõà ÉÛïéõ ™öé. ïõ¤øá•Û ¤äøÅÍÛ, ¦ÖøàÅÛá•Û ïõ¤øÁõ, Áõà¾ÛÁõ, ÐéüïõÍÛÛé ¼ÅÛé¦ø 
ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

b 	¶ÛàïõÅÛ Í¤øàÅÛ (Nickel steel)
	 …Û¾ÛÛ  0.3% ïõÛ¼ÛÙ¶Û …¶Ûé 0.25 ¬Ûà 0.35% Ü¶ÛïõÅÛ 

ÁõÐéüÅÛä ÐüÛéýÛ ™öé. ¶ÛàïõÅÛ¶ÛÛ ¸Ûó¾ÛÛ¨Û¶Ûé ÅÛàµÛé ©Ûé¶Ûà ¤éø¶ÍÛÛ†ÅÛ 
Î¤éø¶¬Û, †ÅÛÛÍ¤øàïõ ÅÛà¾Ûà¤ø …¶Ûé ÐüÛ¦Ùø¶ÛéÍÛ ÈÛµÛä ÐüÛéýÛ ™öé. 
©Ûé¶Ûé ïõÛ¤ø ÅÛÛ•Û©ÛÛé ¶Û¬Ûà. 0.35% ¶ÛàïõÅÛ¶Ûä× ¸Ûó¾ÛÛ¨Û ÐüÛéÈÛÛ¶Ûé 
ïõÛÁõ¨Ûé ©Ûé¶Ûà ïõ¤øá•Û ÍÛÛ¾Ûé …ÈÛÁõÛéµÛïõ©ÛÛ ïõÛ¼ÛÙ¶Û …¶Ûé Í¤øàÅÛ 
ïõÁõ©ÛÛ 6 •Û¨Ûà ÈÛµÛÛÁéõ ™öé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ÁõàÈÛé¤ø, ¸ÛÛ†¸ÛÍÛ  
…éïõÍÛÅÛ ÉÛÛºõ¤ø, ¼ÛÍÛ …¶Ûé …éÁõÛé¸ÅÛé¶Û¶ÛÛ ½ÛÛ•ÛÛé ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ 
™öé. ›Ûé 30.35% ¶ÛàïõÅÛ¾ÛÛ× 5% ïõÛé¼ÛÛÅ¤øø ¾Ûà“Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
©ýÛÛÁéõ †¶ÈÛÛÁõ Í¤øàÅÛ ¼Û¶Ûé ™öé. ÍÛæ“¾Û¾ÛÛ¸Ûïõ ÍÛÛµÛ¶ÛÛé (precious 
instuments) ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤øé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

	 c ÈÛé¶Ûé¦øàýÛ¾Û Í¤øàÅÛ (Vanadium steel)

	 ©Ûé¾ÛÛ× 1.5% ïõÛ¼ÛÙ¶Û, 12.5% ¤×ø•ÛÍ¤ø¶Û, 4.5% ’õÛéÜ¾ÛýÛ¾Û, 5% 
ÈÛé¶Ûé¦øàýÛ¾Û …¶Ûé 5% ïõÛé¼ÛÛÅ¤ø ÁõÐéüÅÛ ÐüÛéýÛ ™öé. ©Ûé¶Ûà †ÅÛÛÜÍ¤øïõ 
ÅÛà¾Ûà¤ø, ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û …¶Ûé ¦øïõ¤øàÅÛà¤øà ÈÛµÛÛÁéõ ÐüÛéýÛ ™öé. ©Ûé¶ÛÛ 
¸ÛÁõ …˜ÛÛ¶Ûïõ …ÛÈÛ©ÛÛ ¡¤øïõÛ ÍÛÐü¶Û ïõÁõÈÛÛ¶Ûà ©ÛÛïõÛ©Û ÍÛÛÁõà 
ÐüÛéýÛ ™öé ¾Ûä”ýÛ©ÈÛé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¾Ûé¶ýÛäºéõïõ˜ÛÁõá×•Û ¤äøÅÍÛ ¼Û¶ÛÛÈÛÈÛÛ 
¬ÛÛýÛ ™öé. 

d ¾Ûê•Ûé¶Ûà¡ö Í¤øàÅÛ (Mauganese steel)
	 ©Ûé¶Ûé Í¸ÛéÉÛàýÛÅÛ ÐüÛ† …éÅÛÛéýÛ Í¤øàÅÛ ¸Û¨Û ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

©Ûé¾ÛÛ× 1.6 ¬Ûà 1.9% ¾Ûê•Ûé¶Ûà¡ö …¶Ûé 0.4 ¬Ûà 0.5% ›÷é¤øÅÛä× 
ïõÛ¼ÛÙ¶Û¶Ûä× ¸Ûó¾ÛÛ¨Û ÁõÐéüÅÛä ÐüÛéýÛ ™öé. ©Ûé ¾Û›÷¼Ûæ©Û (ÐüÛ¦Ùø) …¶Ûé …Ûé™öÛé 
–ÛÍÛÛÁõÛé ÅÛÛ•Ûé ©ÛéÈÛä ÐüÛéýÛ ™öé. ©Ûé¶ÛÛ Š¸ÛÁõ ˜Ûä×¼Ûïõ¶Ûà …ÍÛÁõ ¬Û©Ûà 
¶Û¬Ûà. •ÛóÛ†¶¦øÁõ …¶Ûé ÁéõÅÛ ¸ÛÛé†¶¤ ¾ÛÛ× ©Ûé¶ÛÛé Š¸ÛÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

e 	Í¤éø¶ÛÅÛéÍÛ Í¤øàÅÛ (Stainless steel)

	 …ÛýÛ¶ÛÙ¶Ûà ÍÛÛ¬Ûé ©Ûé¾ÛÛ× 0.2 ¬Ûà 90.6% ïõÛ¼ÛÙ¶Û, 12 ¬Ûà 18% 
’õÛé¾ÛàýÛ¾Û, 8% ¶ÛàïõÅÛ …¶Ûé 2% ¾ÛÛéÅÛà¼¦éø¶Û¾Û ÁõÐéüÅÛ ™öé. ©Ûé¶ÛÛé 
Š¸ÛýÛÛé•Û ˜Û¸¸Ûä,  ïõÛ©ÛÁõ, …Ûé›ÛÁõÛé, …éÁõÛé¸ÅÛé¶Û¶ÛÛ ½ÛÛ•ÛÛé, ÈÛÛýÛÁõ, 
¸ÛÛ†¸Û …¶Û •ÛàýÛÁõ  ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé.

Í¤éø¶ÛÅÛéÍÛ Í¤øàÅÛ ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of steinless 
steel)  

1 ïõÛ¤ø ÍÛÛ¾Ûé ‹˜ÛÛé …ÈÛÁõÛéµÛ (Higher corrosion 		
	 resistance)

2 ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û ÍÛÛ¾Ûé ÍÛÛÁõà ¾Û›÷¼Ûæ©ÛÛ† (Higher 		
	 eryogenic toghness)

3 ïõÛ¾Û¶Ûà ¾Û›÷¼Ûæ©ÛÛ† ¶ÛÛé ‹˜ÛÛé þùÁ (Higher work 		
	 hardening rate)

4 •ÛÁõ¾Ûà ÍÛÛ¾Ûé ‹˜Ûà ¾Û›÷¼Ûæ©ÛÛ† (Higher hot strength)

5 ‹˜Ûà ©Û¶ýÛ©ÛÛ (Higher ductility)

6 ‹˜Ûà ©ÛÛïõÛ©Û …¶Ûé ¾Û›÷¼Ûæ©ÛÛ† (Higher stength and 	
	 hardness )

	 7	ÍÛÛÁõÛé …ÛïõÜÌÛÙ©Û þéù”ÛÛÈÛ (More attraetive appearance) 	
8 …Ûé™ä×ö ›ÛÇÈÛ¨Ûà (Lower maintance)

	 f ÍÛàÅÛàïõÛé¶Û Í¤øàÅÛ (Silicon steel)
	 ©Ûé¾ÛÛ× 14% ÍÛàÅÛàïõÛé¶Û ÁõÐéüÅÛ ÐüÛéýÛ ™öé. ÍÛàÅÛàïõÛé¶Û¶ÛÛ ¤øïõÛ¶ÛÛ 

¸Ûó¾ÛÛ¨Û¾ÛÛ× ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ÜÈÛÜÈÛµÛ ÅÛÛéÐü µÛÛ©Ûä ©ÛÁõàïéõ ¬ÛÛýÛ ™öé 
ïõ¶Î¤ÕøïõÉÛ¶Û ÈÛïÙõ ¾ÛÛ¤éø 0.5% ¬Ûà 1% ÍÛàÅÛàïõÛé¶Û, 0.7 ¬Ûà 
0.95% ¾Ûê•Ûé¶Ûà¡ ¶ÛÛ Ü¾ÛËÛ¨Û¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. †ÅÛéïõ¤Öøàïõ 
¾ÛÛé¤øÁõ, ›÷¶ÛÁéõ¤øÁõ …¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÁõ¶ÛÛ ÅÛéÜ¾Û¶ÛéÉÛ¶Û¶ÛÛ Š©¸ÛÛþù¶Û 
¾ÛÛ¤øé, 2.5 ¬Ûà 4% ÍÛàÅÛàïõÛé¶Û ¶ÛÛ Ü¾ÛËÛ¨Û¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ 
™öé. †ÅÛéïõ¤Öøàïõ ¾ÛÛé¤øÁõ, ›÷¶ÛÁéõ¤øÁõ …¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¶ÛÛ ÅÛéÜ¾Û¶ÛéÉÛ¶ÛÛ 
Š©¸ÛÛþù¶Û ¾ÛÛ¤éø, 2.5 ¬Ûà 4% ÍÛàÅÛàïõÛé¶Û ¶ÛÛ Ü¾ÛËÛ¨Û¶ÛÛé Š¸ÛýÛÛé•Û 
¬ÛÛýÛ ™öé. 14% ÍÛàÅÛàïõÛé¶Û ÈÛÛÇæ Ü¾ÛËÛ¨Û ïéõ¾ÛàïõÅÛ †¶¦øÍ¤Öøà¡ö¾ÛÛ× 
ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

g ïõÛé¼ÛÛÅ¤ø Í¤øàÅÛ (Cobalt steel)

	 ÐüÛ† ïõÛ¼ÛÙ¶Û Í¤øàÅÛ¾ÛÛ× 5 ¬Ûà 35% ïõÛé¼ÛÛÅ¤ø ÁõÐéüÅÛ ÐüÛéýÛ ™öé. 
©Ûé¶Ûà ¤øºõ¶ÛéÍÛ …¶Ûé ¤éø¶ÛÛÍÛà¤øà (tenacity) ÿ˜Ûà ™öé. ©Ûé¾ÛÛ× 
˜Ûä×¼Ûïõ©ÈÛ ÁõÐéüÅÛä ÐüÛéÈÛÛ¬Ûà ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÛýÛ¾Ûà ˜Ûä×¼Ûïõ ¼Û¶ÛÛÈÛÈÛÛ 
¾ÛÛ¤éø ¬ÛÛýÛ ™öé.
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¾Û¤øàÁõàýÛÅÛ ÍÛÛýÛ¶ÍÛ- …ÛýÛ¶ÛÙ …¶Ûé Í¤øàÅÛ, Ü¾ÛËÛµÛÛ©Ûä …¶Ûé ïõÛ¼ÛÙ¶Û Í¤øàÅÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û (Matrial 
science- difference between iron & stell, alloy steel and carbon steel)			 
			   							           …éîÍÛÁõÍÛÛ†¡õ 1.3.18

…ÛýÛ¶ÛÙ …¶Ûé Í¤øàÅÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û: (Difference between 
iron & steel)

…¶Ûä.¶Û ÍÛÛ¾ÛÛ¶ýÛ  
©ÛºõÛÈÛ©Û

…ÛýÛ¶ÛÙ  (Iron) Í¤øàÅÛ (Steel)

1 Ü¶Û¾ÛÛÙ¨Û(Áõ˜Û¶ÛÛ)
formation

ÉÛäµµÛ ̧ ÛþùÛ¬ÛÙ (Pure 
substance)

…ÛýÛ¶ÛÙ …¶Ûé 
ïõÛ¼ÛÙ¶Û¾ÛÛ×¬Ûà 
¼Û¶ÛéÅÛ (Made 
up to iron and 
carbon)

2 ¸ÛóïõÛÁõ (Type) ïõÛÍ¤ø …ÛýÛ¶ÛÙ, ÁõÛé¤ø 
…ÛýÛ¶ÛÙ …¶Ûé Í¤øàÅÛ

ïõÛ¼ÛÙ¶Û Í¤øàÅÛ …¶Ûé 
…éÅÛÛéýÛ Í¤øàÅÛ

3 ïõÛ¤ø  
(Rusting) 

¡ö¦ø¸Û¬Ûà  
…ÛéïõÍÛà¦øÛ†¡éöÉÛ¶Û 
¬ÛÈÛÛ¬Ûà ïõÛ¤ø ÅÛÛ•Ûé ™öé

›ä÷þùÛ›ä÷þùÛ –Û¤øïõÛé 
ÐüÛéÈÛÛ¬Ûà ïõÛ¤ø ÍÛÛ¬Ûé 
Áõ“Û¨Û  
…Û¸Ûé ™öé

4 ÍÛ¸ÛÛ¤øà
(Surface)

©Ûé¶Ûé ïõÛ¤øÈÛÛÇà 
ÍÛ¸ÛÛ¤øà ÐüÛéýÛ ™öé.

©Ûé¶Ûé ̃ ÛÇïõÛ¤ÕøÈÛÛÅÛà 
ÍÛ¸ÛÛ¤øà ÐüÛéýÛ ™öé

5 Š¸ÛýÛÛé•Û
(Usage)

Ü¼ÛÅ¦øá•Û ¤äøÅÍÛ  …¶Ûé  
…Ûé¤øÛé¾ÛÛé¼ÛÛ†ÅÛ¾ÛÛ× 
Š¸ÛýÛÛé•Ûà

Ü¼ÛÅ¦øá•Û, ïõÛÁõ, 
ÁéõÅÈÛé …¶Ûé  
…Ûé¤øÛé¾ÛÛé¼ÛÛ†ÅÍÛ¾ÛÛ× 
Š¸ÛýÛÛé•Ûà ™öé.

6 …ÜÍ©Û©ÈÛ
(Existance)

ïäõþùÁõ©Ûà Áõà©Ûé ¾ÛÇà  
…ÛÈÛé ™öé

©Ûé¶Ûä× Š©¸ÛÛþù¶Û 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé

½ÛÛÁõ©Û¾ÛÛ× …ÛÈÛéÅÛÛ Í¤øàÅÛ ¸ÅÛÛ¶¤ø (Steel plant in india)

…¶Ûä. ¶Û× Í¤øàÅÛ ¸ÅÛÛ¶¤¶ÛÛ ¶ÛÛ¾Û ÁõÛšýÛ

1

2

3

4

5

6

7

8

9

10

¤øÛ¤øÛ …ÛýÛ¶ÛÙ

ˆÜ¶¦øýÛ¶Û …ÛýÛ¶ÛÙ Í¤øàÅÛ

ÜÈÛËÈÛéËÈÛÁõÛÐü …ÛýÛ¶ÛÙ Í¤øàÅÛ

Ü½ÛÅÛÛ† Í¤øàÅÛ ¸ÅÛÛ¶¤øø

þäù•ÛÛÙ¸ÛäÁõ Í¤øàÅÛ ¸ÅÛÛ¶¤

…éÅÛÛéýÛ Í¤øàÅÛ ¸ÅÛÛ¶¤ (þäù•ÛÛÙ¸ÛäÁ )

¼ÛÛéïõÛÁõÛé Í¤øàÅÛ ¸ÅÛÛ¶¤

ÄõÁïéõõÅÛÛ Í¤øàÅÛ ¸ÅÛÛ¶¤

ÍÛÛÅÛé¾Û Í¤øàÅÛ ¸ÅÛÛ¶¤

ÜÈÛÉÛÛ”ÛÛ¸Û¤Õø¶Û¾Û Í¤øàÅÛ ¸ÅÛÛ¶¤

Ü¼ÛÐüÛÁõ

¸ÛÜÊ˜Û¾Û ¼Û×•ÛÛÇ

ïõ¨ÛÛÙ¤øïõ

™ö«ÛàÍÛ•Û§ø

¸ÛÜÊ˜Û¾Û ¼Û×•ÛÛÇ

¸ÛÜÊ˜Û¾Û ¼Û×•ÛÛÇ

Ü¼ÛÐüÛÁõ

…ÛéÜÁõÍÍÛÛ

©ÛÜ¾ÛÅÛ¶ÛÛ¦äø

…Û×µÛó¸ÛóþéùÉÛ

ïõÛÍ¤ø …ÛýÛ¶ÛÙ, ¾ÛÛ†Å¦ø Í¤øàÅÛ …¶Ûé Í¤øàÅÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà:
(Comparison Of The Properties Of Cast Iron, Mild Steel & Steel)

•Ûä¨ÛµÛ¾ÛÛë (Properties) ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Cast Iron) ¾ÛÛ†Å¦ø Í¤øàÅÛ (Mild Steel) Í¤øàÅÛ (Steel)

¼Û×µÛÛÁõ¨Û (Composition)

©ÛÛïõÛ©Û (Strength)

¤øà¸ÛÛŠ¸Û¨Ûä (Malleability)

©Û¶ýÛ©ÛÛ (Ductility)

ÍÛ”Û©Û ¸Û¨Ûä (Hardness)

®ù§ø©ÛÛ (Toughness)

¼ÛÁõ¦ø¸Û¨Ûä× (Brittleness)

–Û¦ø©ÛÁõ (Forgeability)

ÈÛéÅ¦éø¼ÛàÅÛà¤øà (Weldability)

ïõÛÍ¤øá•Û (Casting)

ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûî©ÛÛ (Elasting)

ïõÛ¼ÛÙ¶Û¶Ûä ¸Ûó¾ÛÛ¨Û 2 ¬Ûà 4.5%

- ÿ˜Ûà (High) î¾¸ÛóéÍÛàÈÛ Í¤Öéø¶¬Û

- …Ûé™öà ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û

- …Ûé™öà ÉÛàýÛÁõá•Û Í¤Öéø¶¬Û

…Ûé™öà

…Ûé™öà

¾ÛµýÛ¾Û ÐüÛ¦Ùø, •ÛÁõ¾Ûà …Û¸ýÛÛ ¼ÛÛþù ÐüÛ¦Ùø 
ïõÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ©ÛÛ¸Û¾ÛÛ¶Û ¾Ûä›÷¼Û 
•ÛÁõ¾Û ïõÁõà¶Ûé ¥×ø¦äø ¸ÛÛ¦øà ©Ûé¶Ûé ÐüÛ¦Ùø ïõÁõà 
ÉÛïõÛýÛ 

¶Û¼ÛÇà ®ù§ø©ÛÛ µÛÁõÛÈÛé ™öé

¼ÛÁõ¦ø

–Û¦ø©ÛÁõ ¬Û† ÉÛïõ©Ûä  ¶Û¬Ûà

ÍÛÁõÇ©ÛÛ¬Ûà ÈÛéÅ¦øá•Û ¬Û† ÉÛïõ©Ûä ¶Û¬Ûà

ÍÛÁõÇ©ÛÛ¬Ûà ïõÛÍ¤øá•Û ¬Û† ÉÛïéõ ™öé

…Ûé™öà

ïõÛ¼ÛÙ¶Û¶Ûä ¸Ûó¾ÛÛ¨Û 0.1 ¬Ûà 0.25%

- ¾Ûà¦øàýÛ¾Û î¾¸ÛóéÍÛàÈÛ Í¤Öéø¶¬Û

- ¾Ûà¦øàýÛ¾Û ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û

- ÿ˜Ûà ÉÛàýÛÁõá•Û Í¤Öéø¶¬Û

ÿ˜Ûà

ÿ˜Ûà

ÐüÇÈÛä (Mild)

–Û¨Ûà ¾Û›÷¼Ûä©Û (Tough)

¤øà¸ÛÛŠ

–Û¦ø©ÛÁõ ¬Û† ÉÛïéõ ™öé

ÍÛÁõÇ©ÛÛ¬Ûà ÈÛéÅ¦øá•Û ¬Û† ÉÛïéõ ™öé

ÍÛÁõÇ©ÛÛ¬Ûà ïõÛÍ¤øá•Û ¬Û† ÉÛïõ©Ûä ¶Û¬Ûà

ÿ˜Ûà

ïõÛ¼ÛÙ¶Û¶Ûä ¸Ûó¾ÛÛ¨Û 0.5 ¬Ûà 
1.7%

- ÿ˜Ûà î¾¸ÛóéÍÛàÈÛ Í¤Öéø¶¬Û

- ÿ˜Ûà ¤éø¶ÍÛÛ†ÅÛ Í¤Öéø¶¬Û

- ÿ˜Ûà ÉÛàýÛÁõá•Û Í¤Öéø¶¬Û

ÿ˜Ûà

ÿ˜Ûà

ÍÛ”Û©Û (Hard)

ïõÛ¼ÛÙ¶Û¶ÛÛ ¸Ûó¾ÛÛ¨Û ¾Ûä›÷¼Û 
®ù§ø©ÛÛ ¼ÛþùÅÛÛýÛ ™öé

¤øà¸ÛÛŠ

–Û¦ø©ÛÁõ ¬Û† ÉÛïéõ ™öé

ÈÛéÅ¦øá•Û ¬Û† ÉÛïéõ ™öé

ïõÛÍ¤øá•Û ¬Û† ÉÛïéõ ™öé

ÿ˜Ûà
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ÅÛÛéÐü µÛÛ©Ûä (Ferrous metal) …ÅÛÛéÐü µÛÛ©Ûä (Nonferrous 
metal)

1 …ÛýÛ¶ÛÙ (ÅÛÛé”Û×¦) ¶Ûä ¸Ûó¾ÛÛ¨Û 
ÈÛµÛÛÁéõ ÐüÛéýÛ ™öé.

2 •ÛÅÛ¶ÛÝ¼Ûþäù ‹˜Ûä ÐüÛéýÛ ™öé.

3 ©Ûé¶ÛÛé Á×õ•Û ¼ÛóÛŠ¶Û …¶Ûé ïõÛÇÛé    
ÐüÛéýÛ ™öé.

4 ©Ûé¶ÛÛ ¸ÛÁ ïõÛ¤ø ÅÛÛ•Ûé ™öé.

5 ©Ûé¾ÛÛ× ̃ Ûä×¼Ûïõ©ÈÛ ÅÛÛÈÛà ÉÛïõÛýÛ ™öé.

6 ¥×ø¦äø ¸ÛÛ¦ø©ÛÛ ©Ûé ¼ÛÁõ¦øù ¬ÛÛýÛ ™öé.

1 …ÛýÛ¶ÛÙ (ÅÛÛé”Û×¦) ÐüÛé©Ûä ¶Û¬Ûà.

2 •ÛÅÛ¶ÛÝ¼Ûþäù ¶Ûà˜Ûä ÐüÛéýÛ ™öé.

3   ©Ûé …ÅÛ•Û …ÅÛ•Û Á×õ•Ûõ¾ÛÛ× ¾ÛÇé ™öé.

4 ©Ûé¶ÛÛ ¸ÛÁõ ïõÛ¤ø ÅÛÛ•Û©ÛÛé ¶Û¬Ûà.

5 ©Ûé¾ÛÛ× ˜Ûä×¼Ûïõ©ÈÛ ÅÛÛÈÛà ÉÛïõÛ©Ûä 
¶Û¬Ûà.

6 •ÛÁõ¾Û ïõÁõø©ÛÛ  ©Ûé ¼ÛÁõ¦øù ¬ÛÛýÛ ™öé.

ïõÛÍ¤ø …ÛýÛÙ¶Û …¶Ûé Í¤øàÅÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û 
Difference between cast Iron and steel

ïõÛÍ¤ø …ÛýÛÙ¶Û (Cast Iron) Í¤øàÅÛ (Steel)

1 ïõÛ¼ÛÙ¶Û¶Ûä×   Ûó¾ÛÛ¨Û ÈÛµÛä ÐüÛéýÛ ™öé.
2  ïõÛ¼ÛÙ¶Û Ü¾ÛËÛ ÍÈÛÄõ¸Ûé ÈÛ¸ÛÁõÛýÛ ™öé.
3 •ÛÅÛ¶ÛÝ¼Ûþäù Š˜Ûä ÐüÛéýÛ ™öé.
4  ©Ûé¾ÛÛ× ˜Ûä×¼Ûïõ©ÈÛ Š©¸Û•Û ïõÁõà 

ÉÛïõÛ©Ûä× ¶Û¬Ûà 
5 ©Ûé ¼ÛÁõ¦ø ÐüÛéÈÛÛ¬Ûà ©Ûé¶Ûé ºõÛé›÷Ù 

ïõÁõà ÉÛïõÛ©ÛÛé ¶Û¬Ûà.
6 ©Ûé¶Ûé ¡ö¦ø¸Û¬Ûà ïõÛ¤ø ÅÛÛ•Ûé ™öé.
7 ©Ûé¶Ûé ÈÛéÅ¦øá•Û ïõÁõà ÉÛïõÛ©Ûä× 

¶Û¬Ûà.

1 ïõÛ¼ÛÙ¶Û¶Ûä× ̧ Ûó¾ÛÛ¨Û …Ûé™äö ÐüÛéýÛ ™öé.
2 ïõÛ¼ÛÙ¶Û ¾Ûäïõ©Û¸Û¨Ûé ÁõÐéüÅÛÛé ™öé.
3 •ÛÅÛ¶ÛÝ¼Ûþäù ¶Ûà˜Û ÐüÛéýÛ ™öé.
4 ©Ûé¾ÛÛ× ˜Ûä×¼Ûïõ©ÈÛ Š©¸Û•Û ïõÁõà 

ÉÛïõÛýÛ ™öé.
5 ©Ûé¶Ûé ºõÛé›÷Ù ïõÁõà ÉÛïõÛýÛ ™öé. 
6 ©Ûé¶Ûé ¡ö¦ø¸Û¬Ûà ïõÛ¤ø ÅÛÛ•Û©ÛÛé 

¶Û¬Ûà.
7 ©Ûé¶Ûé ÈÛéÅ¦øá•Û ïõÁõà ÉÛïõÛýÛ ™öé.

µÛÛ©Ûä …¶Ûé …µÛÛ©Ûä ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û
Difference between metals and non-metals

µÛÛ©Ûä (Metals) …µÛÛ©Ûä (Non-metals)

˜ÛÇïõÛ¤ø µÛÁõÛÈÛé ™öé. 

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ŠÌ¾ÛÛ …¶Ûé ÜÈÛ›÷Çà¶Ûà  ÍÛÛÁõà ÈÛÛÐüïõ ™öé.

¾ÛÛé¤øÛ½ÛÛ•Û¶Ûà ©Û¶Û¶ÛàýÛ µÛÛ©Ûä ™öé.

…¸ÛÛÁõþùÉÛÙïõ (¸ÛÛÁõþùÉÛÙïõ©ÛÛ µÛÁõÛÈÛ©Ûà ¶Û¬Ûà.)

¾ÛÛé¤øÛ ½ÛÛ•Û¶Ûà ¤øà¸ÛÛŠ µÛÛ©Ûä ™öé.

…ÛÅïõÛÅÛÛˆ¶Û …ÛéîÍÛÛˆ¦ø ¼Û¶ÛÛÈÛé ™öé.

…ÍÛÁõïõÛÁõïõ …ÈÛÛ›÷ (…¬Û¦øÛ ¶ÛÛ ¼ÛéÅÛ ›÷éÈÛÛé …ÈÛÛ›÷ …ÛÈÛé) 

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé 1 - 3 ÈÛéÅÛé¶ÍÛ ˆÅÛéî¤ÖøÛé¶Û ÐüÛéýÛ ™öé.

ÍÛÐéüÅÛÛˆ¬Ûà ïõÛ¤ø ÅÛÛ•Ûà ›ÛýÛ ”ÛÛÍÛ ïõÁõà¶Ûé ‹˜Ûä •ÛÅÛ¶ÛÝ¼Ûþäù (¸ÛÛÁõÛ ÜÍÛÈÛÛýÛ 
Äõ¾Û ©ÛÛ¸Û¾ÛÛ¶Ûé µÛ¶Û ÐüÛéýÛ ™öé.)

¡öÛ×”Ûà (dull) þéù”ÛÛýÛ ™öé.

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ŠÌ¾ÛÛ …¶Ûé ÜÈÛ›÷Çà¶Ûà (poor) …Ûé™öà ÈÛÛÐüïõ ™öé.

©Û¶Û¶ÛàýÛ (ductile) µÛÛ©Ûä ¶Û¬Ûà.

¸ÛÛÁõþùÉÛÙï šýÛÛÁéõ ¸ÛÛ©ÛÇà ÉÛà©Û ÐüÛéýÛ ™öé.

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé µÛ¶Û ÐüÛéýÛ ©ýÛÛÁé ¼ÛÁõ¦ø ÐüÛéýÛ ™öéõ

…éÍÛà¦øàïõ …ÛéîÍÛÛˆ¦ø ¼Û¶ÛÛÈÛé ™öé.

…ÍÛÁõïõÛÁõïõ …ÈÛÛ›÷ ¶Û¬Ûà.

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé 4 - 8 ÈÛéÅÛé¶ÍÛ ˆÅÛéî¤ÖøÛé¶Û ÐüÛéýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.3.18
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¾Û¤øàÁõàýÛÅÛ ÍÛÛýÛ¶ÍÛ-Áõ¼ÛÁõ, ÅÛÛïõ¦äø, …ÈÛÛÐüïõ ¾Û¤øàÁõàýÛÅÛ ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë …¶Ûé Š¸ÛýÛÛé•ÛÛé (Material 
science-properties and uses of rubber, timer and insulating materials)			
										                 …éîÍÛÁõÍÛÛ†¡õ 1.3.19

Áõ¼ÛÁõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë …¶Ûé Š¸ÛýÛÛé•ÛÛé (Properties and 
uses of rubber)

Áõ¼ÛÁõ (Rubber)

Áõ¼ÛÁõ …é ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ (elastic) ¸ÛþùÛ¬ÛÙ ™öé. …é¶Ûé ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé 
ÈÛ•Ûâ’äõ©Û ïõÁõà ÉÛïõÛýÛ ™öé.

•	 ïäõþùÁõ©Ûà Áõ¼ÛÁõ (Natural rubber)

•	 ÍÛ”Û©Û Áõ¼ÛÁõ (Hard rubber)

•	 ïèõõÜªÛ¾Û Áõ¼ÛÁõ (Synthetic rubber)

ïäõþùÁõ©Ûà Áõ¼ÛÁõ (Nutural rubber)

©Ûé¶Ûé ™öÛé¦ø ïéõ ¡öÛ¦¶ÛÛ ÍªÛÛÈÛ (secretion) ¾ÛÛ×¬Ûà ¾ÛéÇÈÛÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ©Ûé¶Ûé •ÛÁõ¾Û ïõÁõÈÛÛ¬Ûà ©Ûé ¶ÛÁõ¾Û (soft) ¼Û¶Ûé ™öé. 30°c ÍÛäµÛà •ÛÁõ¾Û 
ïõÁõÈÛÛ¬Ûà ©Ûé ˜Ûàïõ¨Ûä (sticky) ¼Û¶Ûé ™öé, …¶Ûé …ÛÉÛÁéõ 5°c ÍÛäµÛà ¥×ø¦äø 
ïõÁõÈÛÛ¬Ûà ©Ûé ÍÛ”Û©Û (harden) ¼Û¶Ûé ™öé.

ÍÛÅºõÁõ¶Ûé Áõ¼ÛÁõ¾ÛÛ× Š¾ÛéÁõà¶Ûé šýÛÛÁéõ …é Ü¾ÛËÛ¨Û (mixture) ¶Ûé •ÛÁõ¾Û 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ©ýÛÛÁéõ …Û ¸ÛóÜ’õýÛÛ¶Ûé ÈÛÅïéõ¶ÛÛ†¡öá•Û (vulcanizing) 
ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …Û ¸ÛóÜ’õýÛÛ ³ùÛÁõÛ ¾Û›÷¼Ûæ©Û (Stronger), ÍÛ”Û©Û  
(harder) …¶Ûé ”Ûæ¼Û ïõ¥øÛéÁõ (more rigid) Áõ¼ÛÁõ ¾ÛéÇÈÛÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé. …Û ¸Û™öà ©Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ºéõÁõºõÛÁõ ÍÛÛ¾Ûé …Ûé™äö ÍÛ×ÈÛéþù¶ÛÉÛàÅÛ  
(sensitive)  ÁõÐéü ™öé …¶Ûé ÍÛéÜ¶®ùýÛ ®ùÛÈÛïõ (organic solvent) ¾ÛÛ× ©Ûé 
¸Ûà•ÛÇ©Ûä (dissolve) ¶Û¬Ûà. ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ ºéõÁõºõÛÁõ¾ÛÛ× ÈÛµÛÛÁõÛé ¬ÛÈÛÛ¬Ûà 
¸Û¨Û ©Ûé¶Ûä× …ÛéîÍÛà¦éøÉÛ¶Û (Oxidation) ¸Ûó¾ÛÛ¨Û¾ÛÛ× …Ûé™äö ¬ÛÛýÛ ™öé. 

ïõÛ¼ÛÙ¶Û ¼ÅÛéïõ, …Ûé†ÅÛ ÈÛé“Û ÈÛ•ÛéÁéõ¶Ûé Áõ¼ÛÁõ¾ÛÛ× Š¾ÛéÁõÈÛÛ¬Ûà ©Ûé¶ÛÛ ÜÈÛ’äõ©Û  
(deformation) ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë¶ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé. Áõ¼ÛÁõ …é ½Ûé›÷-…
ÈÛÛÐüïõ (moisture - repellent) …¶Ûé ÍÛÛÁõÛ ÜÈÛ²ä©Û …ÈÛÛÐüïõ©ÛÛ¶ÛÛ 
•Ûä¨ÛµÛ¾ÛÛë µÛÁõÛÈÛé ™öé. Áõ¼ÛÁõ¶ÛÛ ¾Ûä”ýÛ •ÛéÁõºõÛýÛþùÛ…Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

•	 ¸ÛéÜ¤ÖøÜÅÛýÛ¾Û …Ûé†ÅÛ ÍÛÛ¾Ûé …Ûé™öà …ÈÛÁõÛéµÛïõ©ÛÛ.

•	 ÍÛàµÛÛ ÍÛäýÛÙ¸ÛóïõÛÉÛ¶Ûà ÍÛÛ¸Ûé“Û¾ÛÛ× ÁõÛ”Ûà ÉÛïõÛ©Ûä ¶Û¬Ûà.

•	 ÐüÛ† - ÈÛÛéÅ¤éø›÷ †¶ÍýÛäÅÛéÉÛ¶Û ¾ÛÛ¤éø ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬Û† ÉÛïõ©ÛÛé 
¶Û¬Ûà.

•	 ÍÛÛ¾ÛÛ¶ýÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ›÷ ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. (60°c 
ÉÛäµÛà¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ©Ûé ¼ÛÁõ¦ø (brittle) …¶Ûé ©Ûé¾ÛÛ× ½Û×•ÛÛ¨Û …ÛÈÛé 
™öé.)

•	 Áõ¼ÛÁõ¾ÛÛ× ÍÛÅºõÁõ¶Ûä× ¸Ûó¾ÛÛ¨Û ÐüÛéÈÛÛ¶Ûé ÅÛàµÛé ©Ûé ïõÛé¸ÛÁõ (copper) ÍÛÛ¬Ûé 
¸ÛóÜ©ÛÜ’õýÛÛ (reacts) …Û¸Ûé ™öé. ©Ûé¬Ûà ïõÛé¸ÛÁõ ÈÛÛýÛÁõ¶Ûé îÅÛÛ†ýÛäî©Û  
(tinned) ïõÁõÈÛÛ ¸Û¦éø ™öé.

ÍÛ”Û©Û Áõ¼ÛÁõ (Hard Rubber)

ÍÛÅºõ¶ÛäÚ ¸Ûó¾ÛÛ¨Û ÈÛµÛÛÁõÈÛÛ¬Ûà …¶Ûé ¸ÛóÛéÅÛÛé¶•Û¦ø ÈÛÅïéõ¶ÛÛ†¡éöÉÛ¶Û 
(prolonged vulcanization) ¸ÛóÜ’õýÛÛ¬Ûà ›÷é ïõ¥øÛéÁõ Áõ¼ÛÁõ  
(rigidrubber) ¾ÛÇé ™öé ©Ûé¶Ûé ÐüÛ¦Ùø Áõ¼ÛÁõ …¬ÛÈÛÛ …é¼ÛÛé¶ÛÛ†¤ø (ebonite) 
ïõÐéüÈÛÛýÛ ™öé. ©Ûé ÍÛÛÁõÛ ¾ÛàïéõÜ¶ÛïõÅÛ …¶Ûé †ÅÛéÜî¤ÖøïõÅÛ •Ûä¨ÛµÛ¾ÛÛë µÛÁõÛÈÛé ™öé.

Š¸ÛýÛÛé•ÛÛé (Uses)

¼Ûé¤øÁõà ïõ¶¤éø¶ÛÁõ, ¸Ûé¶ÛÅÛ ¼ÛÛé¦ÙøÍÛ, ¼ÛäÉÛá•Û, …é¼ÛÛé¶ÛÛ†¤ø ¤øÀä¼ÍÛ ÈÛ•ÛéÁéõ ¾ÛÛ¤éø 
©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

ïèõõÜªÛ¾Û Áõ¼ÛÁõ (Synthetic rubber)

©Ûé ïäõþùÁõ©Ûà Áõ¼ÛÁõ ›÷éÈÛä× ›÷ ™öé …¶Ûé ©Ûé¶Ûé ¬Û¾ÛÛë¸ÅÛÛÍ¤øàïõ ÈÛà¶ÛÛ†ÅÛ ÐüÛ† 
¸ÛÛéÅÛà¾ÛÁõ¾ÛÛ×¬Ûà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¾ÛÐü©ÈÛ¶ÛÛ ïèõõÜªÛ¾Û Áõ¼ÛÁõ ›÷éÈÛÛ 
ïéõ...

•	 ¶ÛÛ†¤ÖøÛ†¤ø ¼Ûä¤øÛ¦øàýÛ¶ÍÛ Áõ¼ÛÁõ (Nitrite butadience rubber) 

•	 ¼Ûä¤øÛ†ÅÛ Áõ¼ÛÁõ (Butul rubber)

•	 ÐüÛ†¸ÛÛÅÛÛé¶Û Áõ¼ÛÁõ (Hypalon rubber)

•	 ¶ýÛä¸Ûóà¶Û Áõ¼ÛÁõ (Neoprene rubber)

•	 ÍÛàÅÛàïõÛé¶Û Áõ¼ÛÁõ (Silicon rubber)
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…¶Ûä. ¶Û× ¶ÛÛ¾Û •Ûä¨ÛµÛ¾ÛÛë (Properties) Š¸ÛýÛÛé•ÛÛé (Uses)

1

2

3

4

¶ÛÛ†¤ÖøÛ†¤ø ¼Ûä¤øÛ¦øàýÛ¶Û Áõ¼ÛÁõ 
(Nitrite butadiene rubber)

¼Ûä¤øÛ†ÅÛ (Butul)

ÐüÛ†¸ÛÛÅÛÛé¶Û Áõ¼ÛÁõ (Hypalon 
rubber)

¶ýÛä¸Ûóà¶Û Áõ¼ÛÁõ (Neoprene 
rubber)

ÜÍÛÜÅÛïõÛé¶Û (Silicon)

ÍÛÛÁõà ÜÍ¬Û©ÛàÍ¬ÛÛ¸Ûïõ©ÛÛ (resilience), ¶Ûà˜ÛÛ 
©ÛÛ¸Û¾ÛÛ¶Û ÍÛÛ¾Ûé ÍÛä•Û¾Û (flexible) ™öé. œ÷¨ÛÙ©ÛÛ 
ÍÛÛ¾Ûé …ÈÛÁõÛéµÛïõ©ÛÛ (resistance toageing), 
…ÛéîÍÛà¦éøÉÛ¶Û, …Ûé™äö ”Ûê˜ÛÛ¨Û¼ÛÇ (Low 
tensilestrength), ÿ˜Ûà ŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ 
(high thermal conductivity), ¶Ûà˜Ûà 
ÐüÛ†•ÛóÛéÍïõÛé¸ÛàÍÛà¤øà (Hygroscopicity)

©Ûé¶ÛÛ ¸ÛÁõ ¸Ûé¤ÖøÛééÜÅÛýÛ¾Û …Ûé†ÅÍÛ, •ÛéÍÛ …¶Ûé  
…ÛÅïõÛéÐüÛéÅÛàïõ ®ùÛÈÛ¨Û¶Ûà ¾ÛÛé¤øà ½ÛÛÁéõ ÍÛÁõ ¬ÛÛýÛ 
™öé. ©Ûé ŠÌ¾ÛÛ (¬Û¾ÛÙÅÛ) …¶Ûé  
…ÛéÍïõà¦éøÉÛ¶Û ÍÛÛ¾Ûé ÜÍ¬ÛÁõ©ÛÛ (stability) µÛÁõÛÈÛé 
™öé, …¶Ûé …Ûé¡öÛé¶Û ÍÛÛ¾Ûé ÿ˜ÛÛé …ÈÛÁõÛéµÛïõ ™öé. 

šýÛÛÁéõ ÍÛàµÛÛ ÍÛäýÛÙ¸ÛóïõÛÉÛ …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û 
(150°c ÍÛäµÛà)  ÍÛÛ¾Ûé ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ 
ÜÈÛïèõõÜ©Û (deterioration) ÍÛÛ¾Ûé …ÈÛÁõÛéµÛïõ ™öé.

œ÷¨ÛÙ©ÛÛ (ageing) ÍÛÛ¾Ûé ÍÛÛÁõà …ÈÛÁõÛéµÛïõ©ÛÛ, 
…ÛéîÍÛà¦éøÉÛ¶Û …¶Ûé •ÛéÍÛ ÍÛÛ¾Ûé ¸ÛóÍÛÁõ¨Û 
(diffusion) ¬ÛÛýÛ ™öé, ÍÛÛÄõ ŠÌ¾ÛÛÈÛÛÐüïõ 
(thermal conductivity) …¶Ûé …Û•Û ÍÛÛ¾Ûé 
…ÈÛÁõÛéµÛïõ, Ü¾ÛïéõÜ¶ÛïõÅÛ •Ûä¨ÛµÛ¾ÛÛë ÍÛÛÁõÛ ¶Û¬Ûà.

ÿ˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé (200°c) ÍÛÛÁõà ¹ÅÛé“Ûà¼ÛàÅÛà¤øà 
(Flexibility), ½Ûé›÷ …¶Ûé ïõÛ¤ø …ÈÛÁõÛéµÛïõ, …
ÛéîÍÛà¦éøÉÛ¶Û ÍÛÛ¾Ûé …ÈÛÁõÛéµÛïõ, …Ûé¡öÛé¶Û, …ÛÍÛã•Û 
(arcing), ÍÛÛÁõÛ …ÈÛÛÐüïõ©ÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë …¶Ûé 
ŠÌ¾ÛÛÈÛÛÐüïõ©ÛÛ (thermal conductivity). ©Ûé 
…éïõ ÍÛÛÂú …ÈÛÛÐüïõ (insulator) ™öé.

…Ûé¤øÛé¾ÛÛé¼ÛÛ†ÅÛ ¤øÛýÛÁõ¶Ûà …×þùÁõ¶Ûà ¤øÀä¼Û¾ÛÛ×

•ÛÁõ¾Û …¶Ûé ¥×ø¦øà ¸ÛÜÁõÜ¬ÛÜ©Û¾ÛÛ× …ÈÛÛÐüïõ 
(insulation) ©ÛÁõàïéõ Š¸ÛýÛÛé•Ûà ™öé, Áõà¸ÛéÁõá•Û 
ïõÛýÛÙ¾ÛÛ× ¤éø¸Û ©ÛÁõàïéõ Š¸ÛýÛÛé•Ûà ™öé.

†ÅÛéî¤Öøàïõ ÈÛÛýÛÁõ …¶Ûé ïéõ¼ÛÅÛ¶ÛÛ ›÷éïéõ¤øá•Û¾ÛÛ× 
Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

ÈÛÛýÛÁõ †¶ÍýÛäÅÛéÉÛ¶Û …¶Ûé ïéõ¼ÛÅÛ ÉÛà¤øá•Û ¾ÛÛ¤éø 
Š¸ÛýÛÛé•Ûà ™öé.

¼ÅÛÛÍ¤ø ºõÁõ¶ÛéÉÛ ïõÛéïõ …ÛéÈÛ¶Û¾ÛÛ× ¸ÛÛÈÛÁõ 
ïéõ¼ÛÅÛ …¶Ûé ïõ¶¤ÖøÛéÅÛ ÈÛÛýÛÁõ¶ÛÛ †¶ÍýÛäÅÛéÉÛ¶Û 
¾ÛÛ¤éø,Í¤øàÅÛ ¾ÛàÅÍÛ …¶Ûé ¶ýÛäÜîÅÛýÛÁõ ¸ÛÛÈÛÁõ 
Í¤éøÉÛ¶Û¾ÛÛ× ÐüÛ† »õàîÈÛ¶ÉÛà ›÷¶ÛÁéõ¤øÁõ¾ÛÛ×, 
¼ÛÛé†ÅÛÁõ, …éÁõ¸ÛÛé¤Ùø ÅÛÛ†¤øá•Û ïéõ¶ÍÛ¾ÛÛ×.

ÅÛÛïõ¦øÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë …¶Ûé Š¸ÛýÛÛé•ÛÛé (Properties 
and uses of timber)
ÍÛÛ¾ÛÛ¶ýÛ •Ûä¨ÛµÛ¾ÛÛë 

ÅÛÛïõ¦øÛ¶ÛÛ ¶Ûà˜Ûé ¾Ûä›÷¼Û¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ÐüÛéÈÛÛ ›Ûé†…é.

•	 ÍÛàµÛÛ ÁéõÍÛÛ…Ûé (Straight fibers)

•	 ˜ÛÇïõÛ¤øÈÛÛÇä (Silky lustre) 

•	 …éïõÍÛÁõ”ÛÛé ïõÅÛÁõ (Uniform colour)

•	 …éïõÍÛÁõ”ÛÛ ÈÛÛÜÌÛÙïõ ÈÛÅÛýÛÛé (Regaular annual rings)

•	 ÈÛ›÷¶ÛþùÛÁõ (Heaviness)

•	 ºõÛ†¼ÛÁõ¶Ûä× …éïõÍÛÁõ”Ûä ›Ûé¦øÛ¨Û …¶Ûé ïõÛé¾¸Ûéî¤ø ¾ÛÛé¦øÀäÅÛÁõà Áéõõ¡ö.

•	 ¾Ûà¥øÛÉÛÈÛÛÇà ÍÛä•Û×µÛ

•	 ©Ûé¾ÛÛ× ÉÛäÌïõ •ÛÛ×¥øÛé ïéõ ï×õ¸Û¶Û ÐüÛé©Ûä ¶Û¬Ûà (free from dead knots 
and shakes)

•	 ïõõ¤øá•Û ïõÁõ©Ûà ÈÛ”Û©Ûé …ÛÁõà¶ÛÛ þùÛ×©ÛÛ¶Ûé ÍÛ¸ÛÛ¤øà …ÈÛÁõÛéµÛ©Ûà ¶Û¬Ûà ̧ Û¨Û 
˜Û¾Ûïõ©Ûà ÁõÐéü ™öé.

ÈÛ•ÛâïõÁõ¨Û (classification)

ÅÛÛïõ¦øÛ¶Ûé ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ÈÛ•Ûâ’äõ©Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

a	 ¶ÛÁõ¾Û ÅÛÛïõ¦äø (Soft wood)

b	 ïõõ¥ø¨Û ÅÛÛïõ¦äø (Hard wood)

¶ÛÁõ¾Û ÅÛÛïõ¦äø (Softwood timber)

•	 ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé …¨ÛàþùÛÁõ ¸ÛÛ×þù¦øÛ µÛÁõÛÈÛ©ÛÛ ¼ÛµÛÛ ›÷ ÈÛè“ÛÛé¶Ûé ¶ÛÁõ¾Û 
ÅÛÛïõ¦äø ÐüÛéýÛ ™öé …¶Ûé ¸ÛÐüÛéÇÛ ¸ÛÛ¶Û µÛÁõÛÈÛ©ÛÛ ÈÛè“ÛÛé¶Ûé ïõ¥ø¨Û ÅÛÛïõ¦äø 
ÐüÛéýÛ ™öé.

•	 …Û ÅÛÛïõ¦äø Áéõ¡öà¶Û …¶Ûé ¤ø¸Ûë¶¤øÛ†¶Û µÛÁõÛÈÛé ™öé.

•	 …Û ÅÛÛïõ¦äø ÍÛÛÁõà ÍÛä•Û×µÛ µÛÁõÛÈÛé ™öé.

•	 ÍÛàµÛÛ ÁéõÍÛÛ…Ûé ™öé. (Straight fibers)

•	 ©Ûé¶Ûà Áõ˜Û¶ÛÛ ¶ÛÁõ¾Û …¶Ûé Ü¶ÛýÛÜ¾Û©Û ™öé. (Soft and regular 
texture)

•	 ¤éø¶ÍÛÛ†ÅÛ Í¤ÖéøÍÛ ÍÛÐü¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø ÍÛ“Û¾Û ™öé.

•	 ©Ûé¶ÛÛ ÍÛ¾Û•Ûó ºõÛ†¼ÛÁõ ¶Û¼ÛÇÛ ÐüÛéýÛ ™öé.
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•	 ©Ûé¶ÛÛ ÈÛÛÜÌÛÙïõ ÈÛÅÛýÛÛé …ÅÛ•Û …ÅÛ•Û ÐüÛéýÛ ™öé, ©Ûé …éïõ ©ÛÁõºõ 
¶ÛÁõ¾Û,Ü™ö®ùÛÇä …¶Ûé ¡öÛ×”ÛÛ Á×õ•Û¶ÛÛ ÐüÛéýÛ ™öé, šýÛÛÁéõ ¼Ûàœ÷¼ÛÛ›ä÷    
–ÛéÁõÛ …¶Ûé ¦øÛïÙõ Á×õ•Û¶ÛÛ ÐüÛéýÛ ™öé.

•	 ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé …Û ÅÛÛïõ¦øÛ¶ÛÛé Á×õ•Û Ü¶ÛÍ©Ûé›÷ …¬ÛÈÛÛ ¡öÛ×”ÛÛé ÐüÛéýÛ ™öé. 
ïéõ¾Ûïéõ, ¸ÛÛ†¶Û Í¸ÛóÍÛ, ºõÁõ, …éÉÛ, ïõÛ†ÅÛ, þùàýÛÛéþùÁõ¶Ûä× ÅÛÛïõ¦äø ÈÛ•ÛéÁéõ

ïõ¥ø¨Û ÅÛÛïõ¦øÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of hardwood)

•	 ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé …Û ÅÛÛïõ¦äø …éÜÍÛ¦ø¶Ûà ÈÛµÛä ¸Û¦ø©Ûà ¤øïõÛÈÛÛÁõà µÛÁõÛÈÛé 
™öé.

•	 ©Ûé ©Ûé›÷ÍÈÛà Á×õ•Û µÛÁõÛÈÛé ™öé.

•	 ÈÛÛÜÌÛÙïõ ÈÛÅÛýÛÛé …ÅÛ•Û …ÅÛ•Û ÐüÛéýÛ ™öé.

•	 ©Ûé¶ÛÛ ¸ÛÁõ ïõÛ¾Û ïõÁõÈÛä× ¾ÛäÉïéõÅÛ …¶Ûé ÐüÛ¦Ùø ™öé.

•	 ©Ûé ÉÛàýÛÁõ Í¤ÖéøÍÛ (shearing stress) ¶ÛÛé ÍÛÛ¾Û¶ÛÛé ïõÁõà ÉÛïéõ ™öé.

•	 ÁéõÍÛÛ…Ûé (fiber) …éïõ¶Ûà Š¸ÛÁõ …éïõ ÐüÛéýÛ ™öé.

•	 ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ©Ûé¶ÛÛé ïõÅÛÁõ –ÛéÁõÛé ïõ¬¬Û† ÐüÛéýÛ ™öé, ›÷é¾Û ïéõ …Ûéïõ (oak)  
…”ÛÁõÛé¤ø, ¤øàïõ, ¾ÛÐüÛ•ÛÛé¶Ûà, ÍÛàÍÛ¾Û, ¼Û¼ÛäÅÛ, ÍÛÛÅÛ ÈÛ•ÛéÁéõ.

Š¸ÛýÛÛé•ÛÛé Uses

¶ÛÁõ¾Û ÅÛÛïõ¦ä ø(Soft timber)

•	 ©Ûé Ýïõ¾Û©Û¾ÛÛ× ÍÛÍ©Ûä ÐüÛéÈÛÛ¬Ûà –ÛÁõ ¾ÛÛ¤éø ÅÛÛé •Ûóé¦ø ºõ¶Ûâ˜ÛÁõ, þùÁõÈÛÛ›Û 
…¶Ûé ¼ÛÛÁõà ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø Š¸ÛýÛÛé•Ûà ™öé.

•	 ¼ÛÇ©Û¨Û ©ÛÁõàïéõ Š¸ÛýÛÛé•Ûà ™öé.

•	 ¬ÛÛé¦øÛ ÅÛÛïõ¦øÛ ¼ÛÛÍïéõ¤ø …¶Ûé ˜Û¤øÛ† (mat) ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ Š¸ÛýÛÛé•Ûà 
™öé.

•	 …¾Ûäïõ ›÷•ýÛÛ…é ÅÛÛïõ¦øÛ¶Ûà ™öÛÅÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõ¸Û¦øÛ ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ 
™öé.

ïõ¥¨Û ÅÛÛïõ¦äø (Hard timber)

•	 ÍÛÛÁõà îÈÛÛéÅÛà¤øà¶ÛÛ ºõ¶Ûâ˜ÛÁõ ›÷éÈÛÛ ïéõ, ”ÛäÁõÉÛà, ¤éø¼ÛÅÛ ,ÍÛÛéºõÛ , þùàÈÛÛ¶Û 
,¼Ûé¦ø ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø Š¸ÛýÛÛé•Ûà ™öé.

•	 Œ˜Ûà îÈÛÛéÜÅÛ¤øà¶ÛÛ þùÁõÈÛÛ›Û, ¼ÛÛÁõà¶Ûà »éõ¾Û ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶ÛÛé 
Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé ©Ûé¾ÛÛ× ÍÛÛÁõà ¸ÛÛéÅÛàÉÛ …¶Ûé Á×õ•ÛïõÛ¾Û¶Ûà ºõà¶ÛàÉÛ 
ÍÛÛÁõà ¾ÛÇé ™öé.

•	 ïõÛ¬ÛÛ þùÛéÁõà ¼Û¶ÛÛÈÛÈÛÛ ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

ÅÛÛïõ¦äø - †ÅÛéî¤ÖøàïõÅÛ …ÈÛÛÐüïõ ©ÛÁõàïéõ (wood as an electrical in-
sulator)

…ÈÛÛÐüïõ (insulator) ©ÛÁõàïéõ Š¸ÛýÛÛé•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ÅÛÛïõ¦äø …Ûé†ÅÛ 
…¬ÛÈÛÛ ¼Ûà›Û ¸ÛþùÛ¬ÛÙ ÍÛÛ¬Ûé ºõÇ®äù¸Û (impregnated) ™öé.

ŠþùÛÐüÁõ¨Û

†ÅÛéî¤ÖøàïõÅÛ ¾ÛÉÛà¶Û ÈÛÛ†¶¦øá•Û¾ÛÛ× ÍÅÛÛé¤ø ÈÛéœ÷ÍÛ ©ÛÁõàïéõ ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û 
¬ÛÛýÛ ™öé.

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë (Insulating Materials)

ÈÛ¨ÛÙ¶Û (Description)

…Û …éïõ ¾Û¤øàÁõàýÛÅÛ ™öé ›÷é ïõÁ×õ¤ø¶ÛÛ ¸ÛóÈÛÛÐü ÍÛÛ¾Ûé ‹˜ÛÛé …ÈÛÁõÛéµÛ …Û¸Ûé ™öé. 
…¶Ûé ïõÁ×õ¤ø¶ÛÛ ¸ÛóÈÛÛÐ ¶Ûé ¶ÛÜÐüÈÛ©ÛÕ …¬ÛÈÛÛ ¶ÛÛ¼Ûæþù ïõÁéõ ™öé. …Û ¾Û¤øàÁõàýÛÅÛ 
ÿ˜Ûä …ÈÛÁõÛéµÛïõ ™öé. ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé magohms (1 Megohm = 
106 ohms), ˆ¶ÍýÛäÅÛé¤øÁõ ÿ˜Ûà ¦øà-†ÅÛéî¤Öøàïõ Í¤Öéø¶¬Û µÛÁõÛÈÛé ™öé.  
…é¶ÛÛé …¬ÛÙ …é ¬ÛÛýÛ ïé, …Û¸ÛéÅÛ ›Û¦øÛ† ¸Ûó¾ÛÛ¨Ûé, ÐüÛ† ÈÛÛéÅ¤éø›÷ ÍÛÛ¾Ûé 
†¶ÍýÛäÅÛé¤øà•Û ¾Û¤øàÁõàýÛÅÛ ½ÛÛ×•Ûé (breakdown) …¬ÛÈÛÛ ïõÛ¨ÛÛ ¸Û¦øà 
›ÛýÛ (puncture) ©ÛéÈÛä× ¶Û ÐüÛéÈÛä× ›Ûé†…é.

†¶ÍýÛäÅÛé¤øÁõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of Insulators)

ÍÛÛÁõÛ …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ (Insulator) ¶Ûà  ¾Ûä”ýÛ ›÷ÄõÜÁõýÛÛ©Û ¶Ûà˜Ûé ¾Ûä›÷¼Û 
™öé:

•	 ¶ÛÜÐüÈÛ©Û Ýïõ¾Û©Ûé ÈÛà›÷¸ÛóÈÛÛÐü (current) ¶ÛÛ ÅÛàïéõ›÷¶Ûé –Û¤øÛ¦øÈÛÛ Š˜˜Û 
ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ (High Specific resistance) (¾Ûé•ÛÛ…ÛéÐü¾Û/ 
cm3) µÛÁõÛÈÛ©Ûä ÐüÛéÈÛä ›Ûé†…é.

•	 ÿ˜ÛÛ ÈÛÛéÅ¤éø›÷¶ÛÛ ¼Ûóéïõ¦øÛŠ¶Û ÈÛ”Û©Ûé (km/mm) ÍÛÛÁõà ¦øà-†ÅÛéî¤Õø¦øàïõ 
Í¤Öéø¶¬Û µÛÁõÛÈÛ©Ûä ÐüÛéÈÛä ›Ûé†…é (†ÁéõîÉÛ¶Û …¶Ûé ˜ÛÛÅÛä ïõÛýÛÙ þÁõùÜ¾ÛýÛÛ¶Û 
›÷é ¸ÛóÜ©Û¼ÛÇ (stresses) Š©¸Û•Û ¬ÛÛýÛ ™öé. ©Ûé¶ÛÛé …ÈÛÁõÛéµÛ ïõÁõ©Ûä 
ÐüÛéÈÛä ›Ûé†…é)

•	 ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÈÛµÛÛÁõÛ ÍÛÛ¾Ûé …Ûé™öà ÜÈÛïèõõÜ©Û -  ¼Û•ÛÛ¦ø ¬ÛÈÛä ›Ûé†…é. 
(šýÛÛÁéõ †ÅÛéî¤ÖøàïõÅÛ ¾ÛÉÛà¶Û ˜ÛÛÅÛä ÐüÛéýÛ ©ýÛÛÁéõ ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÈÛµÛÛÁõÛ 
ÍÛÛ¬Ûé …ÈÛÛÐüïõ©ÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ¾ÛÛ× ÈÛµÛÛÁéõ ¸Û¦ø©ÛÛé ¼ÛþùÅÛÛÈÛ ¬ÛÈÛÛé ¶Û 
›Ûé†…é)

•	 šýÛÛÁéõ ½Ûé›÷ÈÛÛÇÛ ÈÛÛ©ÛÛÈÛÁõ¨Û¾ÛÛ× ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé ½Ûé›÷¶Ûä× 
ÉÛÛéÌÛ¨Û ïõÁéõ ©ÛéÈÛä ÐüÛéÈÛä ¶Û ›Ûé†…é (”Ûæ¼Û ›÷ …Ûé™öÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ¸Û¨Û 
½Ûé›÷¶Ûä× ÉÛÛéÌÛ¨Û ¬ÛÈÛÛ¬Ûà ©Ûé¶Ûà …ÈÛÛÐüïõ©ÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ›÷éÈÛÛïéõ, 
ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ …¶Ûé ¦øÛ† †ÅÛéî¤Öøàïõ Í¤Öéø¶¬Û¾ÛÛ× …¶Ûä’õ¾Ûé –Û¤ø¦øÛé 
¬ÛÛýÛ ™öé)
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…ÈÛÛÐüïõÛé  (Insulators) ÜÈÛ²ä©Û “ÛéªÛé (field) ¾ÛÛ× Š¸ÛýÛÛé•ÛÛ

1  …¼ÛÁõ”Û (Mica) …éÅÛà¾Ûé¶¤ (element) …¶Ûé ÈÛÛ†¶¦øá•Û 
(winding) ¾ÛÛ× (”ÛÛ×˜ÛÛ ¾ÛÛ× …ÈÛÛÐüïõ ©ÛÁõàïêõ )

2  Áõ¼ÛÁõ (Rubber) ÈÛÛýÛÁõ¶ÛÛ …ÈÛÛÐüïõ ©ÛÁõàï éõ (insulation in 
wires)

3  ¦ÖøÛ† ïõÛé¤ø¶Û (Dry cotton) (ÍÛäïäõ ïõ¸Û¦äø) ÈÛÛ†¶¦øá•Û ¾ÛÛ¤éø (winding)

4  ÈÛÛÜ¶ÛÙÉÛ (Varnish) (ÁõÛé•ÛÛ¶Û ïõÁõÈÛä×) ÈÛÛ†¶¦øá•Û ¾ÛÛ¤éø (winding)

5  …éÍ¼ÛéÍ¤øÛéÍÛ (Asbestos) (¶Û ¼ÛÇé …éÈÛä× ÁéõÍÛÛÈÛÛÇä 
”Û¶Ûà›÷)

†ÍªÛà, ïõà¤øÅÛà ÈÛ•ÛéÁéõ¶ÛÛ ©ÛÜÇýÛÛ (buttom) 
¾ÛÛ× …ÈÛÛÐüïõ ©ÛÁõàïéõ

6  •Ûä¤Õø¤øÛ ¸Û˜ÛÛÙ (Gutta parcha ) ÍÛ¼Û¾ÛÁõà¶Û ¶ÛÛ ïéõ¼ÛÅÛ ¼Û¶ÛÛÈÛÈÛÛ

7  Ü˜Û¶ÛÛ† ¾ÛÛ¤øà (Porcelain) …ÛéÈÛÁõÐéü¦ø ÅÛÛ†¶Û¶ÛÛ× †¶ÍýÛäÅÛé¤øÁõ ©ÛÁõàïéõ

8 ïõÛ˜Û (Glass) Š¸ÛÁõ ¾Ûä›÷¼Û

9 ÍÛæïä×õ ÅÛÛïõ¦ä×ø (Wood dry) …ÛéÈÛÁõÐéü¦ø ÅÛÛ†¶Û¾ÛÛ× ’õÛéÍÛ…Û¾ÛÙ ©ÛÁõàïéõ

10 ¸ÅÛÛÍ¤øàïõ (Plastic) ÈÛÛýÛÁõ¶ÛÛ †¶ÍýÛäÅÛéÉÛ¶Û …¬ÛÈÛÛ ÍÈÛà˜Û¶Ûà ¼ÛÛé¦øà 
©ÛÁõàïéõ

11  …é¼ÛÛé¶ÛÛ†¤ø (Ebonite) ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¶Ûà ¼ÛÛé¼Ûà¶Û ©ÛÁõàïéõ

12  ºõÛ†¼ÛÁõ ( Fiber) ¼ÛÛé¼Ûà¶Û ¼Û¶ÛÛÈÛÈÛÛ ©Û¬ÛÛ ÈÛÛ†¶¦øá•Û¶ÛÛ …
ÈÛÛÐüïõ ©ÛÁõàïéõ.

13 …é¾¸ÛÛýÛÁ îÅÛÛé¬Û (Empire cloth) (…Ûé†ÅÛ¾ÛÛ× ¦äø¼ÛÛ¦éøÅÛä 
ïõÛ¸Û¦ø)

ÈÛÛ†¶¦øá•Û …ÈÛÛÐüïõ

14 ïèõõÜªÛ¾ÛÅÛéµÛéÁõÛé†¦ø ¸Ûé¸ÛÁõ (Letheroid Paper) Š¸ÛÁõ ¾Ûä›÷¼Û

15 ¾ÛàÅÛà¾ÛéîÍÛ ¸Ûé¸ÛÁõ (Milimax paper) Š¸ÛÁõ ¾Ûä›÷¼Û

16 ¸Ûà.ÈÛà.ÍÛà (P.V.C) ÈÛÛýÛÁõ¶ÛÛ †¶ÍýÛäÅÛéÉÛ¶Û ¾ÛÛ¤éø

17 ¼ÛéïéõÅÛÛ†¤ø (Bakelite) ÍÈÛà˜Û ÈÛ•ÛéÁéõ ¼Û¶ÛÛÈÛÈÛÛ,†¶ÍýÛäÅÛéÉÛ¶Û ¾ÛÛ¤

18 ÉÛéÅÛïõ (Shellac) ÅÛÛ”Û¶Ûä× ¸ÛÛ©ÛÇä ¸Û©ÛÂ×ú Š¸ÛÁõ ¾Ûä›÷¼Û

19 ÍÅÛé¤ø (Slate) ¸Ûé¶ÛÅÛ ¼ÛÛé¦Ùø ¼Û¶ÛÛÈÛÈÛÛ

20 ¸ÛéÁéõÜºõ¶Û ÈÛéîÍÛ (Paraffin wax) ÍÛàÅÛ ïõÁõÈÛÛ ¾ÛÛ¤éø (Sealing)
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þùÇ, îþù, –Û¶Û©ÛÛ, ÈÛ›÷¶Û, …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ (Mass, volume, density, weight and 
specific gravity)								              …éîÍÛÁõÍÛÛ†¡õ 1.4.20

þùÇ (Mass)

¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛÛ ®ùÈýÛ¶ÛÛ ›÷¬¬ÛÛ¶Ûé þùÇ ïõÐéü ™öé. þùÇ¶Ûà F.P.S ÍÛàÍ¤ø¾Û¾ÛÛ× 
…éïõ¾Û ¸ÛÛŠ¶¦ø (ÅÛà¼Ûó¾Û), C.G.S. ÍÛàÍ¤ø¾Û¾ÛÛ× …éïõ¾Û •ÛóÛ¾Û M.K.S. 
ÍÛàÍ¤ø¾Û¾ÛÛ× …¶Ûé S.I. ÍÛàÍ¤ø¾Û¾ÛÛ× …éïõ¾Û ÜïõÅÛÛé•ÛóÛ¾Û. 1  ¤ø¶Û ¾ÛÛ¤éø 1000 
kg ¶ÛÛé ïéõ¤øÅÛàïõ ÈÛ”Û©Û Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. ›÷é¬Ûà ›÷é¶ÛÛé ïõ¶ÈÛ¡Ùö¶Û ºéõî¤øÁõ 
1000 ™öé. E.g. 1 ¤ø¶Û =1000 Üïõ•ÛóÛ, 1 •ÛóÛ¾Û = 1000 ¾ÛàÅÛà•ÛóÛ¾Û.

m –  ¸ÛþùÛ¬ÛÙ¶Ûä× þùÇ

g – •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûé ïõÛÁõ¨Ûé ÈÛé•Û¾ÛÛ ¬Û©ÛÛé ÈÛµÛÛÁõÛé ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2= 
9.81 m/sec2

V – ¸ÛþùÛ¬ÛÙ¶Ûä× ïõþù

r – ¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ

W …¬ÛÈÛÛ FG – ÈÛ›÷¶Û …¬ÛÈÛÛ ÈÛ›÷¶Û ¼ÛÇ

þùÇ (Fig 1)

ÈÛ›÷¶Û (Weight) (Fig 2)

¸ÛþùÛ¬ÛÙ ¸ÛÁõ ÅÛÛ•Û©ÛÛ ¸Ûè¬ÈÛà¶ÛÛ •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¼ÛÇ¶Ûé ÈÛ›÷¶Û ïõÐéü ™öé. ©Ûé 
¸Ûþù¬ÛÙ¶ÛÛ þùÇ …¶Ûé •ÛäÂú©ÈÛ¸ÛóÈÛé•Û¶ÛÛé •Ûä¨ÛÛïõÛÁõ ™öé. ¸ÛþùÛ¬ÛÙ¶Ûä× ÈÛ›÷¶Û ©Ûé¶ÛÛ 
Í¬ÛÛ¶Û ¸ÛÁõ …ÛµÛÛÜÁõ©Û ™öé. 

–Û¶Û©ÛÛ (Density)

¸ÛþùÛ¬ÛÙ¶ÛÛ …éïõ¾Û ïõþù¶ÛÛ þùÇ¶Ûé –Û¶Û©ÛÛ ïõÐéü ™öé. ›÷é¶ÛÛé …éïõ¾Û •ÛóÛ¾Û/ÍÛé¾Ûà3 
…¬ÛÈÛÛ ÜïõÅÛÛé•ÛóÛ¾Û/¦éøøÍÛàø.¾Ûà3 …¬ÛÈÛÛ ¤ø¶Û/¾Ûà¤øÁõ3.

–Û¶Û©ÛÛ = p
v

m

volume

mass
==

ÈÛ›÷¶Û = W …¬ÛÈÛÛ FG = þùÇ x •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¼ÛÇ

                       = m xg

¸ÛéÁéõÜºõ¶Û 
¾ÛæÇ½Ûä©Û
…éïõ¾Û

ŠþÕù½Ûä©Û
…éïõ¾Û

Äõ¸ÛÛ×©ÛÁõ

F.P.S ¸ÛµµÛÜ©Û
(F.P.S. 
system)

G.S.)¸ÛµµÛÜ©Û
(C.G.S. 
system)

(M.K.S.) 
¸ÛµµÛÜ©Û

(M.K.S)
(S.I.) ¸ÛµµÛÜ©Û
(S.I. 
syatem)

1 ¸ÛÛŠ¶¦

1 ¦øÛ†¶Û
•ÛóÛ¾Û x 
1ÍÛé.¾Ûà/ÍÛéïõ¶¦ø2

¶ýÛä¤ø¶Û 

¶ýÛä¤ø¶Û

1 ÅÛà¼Ûó¾Û 

1 •ÛóÛ¾Û.
ÈÛ›÷¶Û 

1 ÜïõÅÛÛé•ÛóÛ¾Û.

ÈÛ›÷¶Û 

¶ýÛä¤ø¶Û

32.2 ¸ÛÛŠ¶¦ø 

981 ¦øÛ†¶Û 

¶ýÛä¤ø¶Û = 

1 kg x 1msec2   

1 ÜïõÅÛÛé•ÛóÛ¾Û ÈÛ›÷¶Û = 9.81 ¶ýÛä¤ø¶Û, 1 ¶ýÛä¤ø¶Û = 105 
¦øÛ†¶Û (Approximately 10 ¶ýÛä¤ø¶Û)
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þùÇ …¶Ûé ÈÛ›÷¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û (Difference between 
mass and weight)

(S.No) 
…¶Ûä.¶Û

þùÇ (mass) ÈÛ›÷¶Û (weight)

1
¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛÛ 
®ùÈýÛ¶ÛÛ ›÷¬¬ÛÛ¶Ûé þùÇ 
ïõÐéü ™öé.

¸ÛþùÛ¬ÛÙ ¸ÛÁõ ÅÛÛ•Û©ÛÛ ¸Û¬ÈÛà¶ÛÛ 
•ÛäÂú©ÈÛÛïõÌÛÙ¨Û ¼ÛÇ¶Ûé ÈÛ›÷¶Û 
ïõÐéü ™öé.

2
©Ûé Í¬ÛÛ¶Û ïéõ ›÷•ýÛÛ 
¸ÛÁõ …ÛµÛÛÜÁõ©Û ¶Û¬Ûà. 

©Ûé ÜÍ¬ÛÜ©Û, Í¬ÛÛ¶Û …¶Ûé 
›÷•ýÛÛ ¸ÛÁõ …ÛµÛÛÜÁõ©Û ™öé.

3
¸ÛþùÛ¬ÛÙ¶Ûä× þùÇ ÉÛæ¶ýÛ ¶ÛÛ 
¬ÛÛýÛ.

¸ÛþùÛ¬ÛÙ¶Ûä× ÈÛ›÷¶Û ÉÛæ¶ýÛ ¬ÛÛýÛ 
›Ûé •ÛäÂú©ÈÛÛïõÌÛÙ¨Û •ÛéÁõÐüÛ›÷Áõ 
ÐüÛéýÛ ©ÛÛé.

4
©Ûé ÍÛÛþùÛ ªÛÛ›÷ÈÛÛ ÈÛ¦éø 
¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

©Ûé ÝÍ¸Ûó•Û ¼ÛéÅÛé¶ÍÛ ÈÛ¦éø 
¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

5 ©Ûé …ÜþùÉÛ ÁõÛÜÉÛ ™öé. ©Ûé ÍÛÜþùÉÛ ÁõÛÜÉÛ ™öé.

6
šýÛÛÁéõ ¸ÛÛ¨Ûà¾ÛÛ× 
¦äø¼ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ 
þùÇ ¼ÛþùÅÛÛ©Ûä ¶Û¬Ûà.

šýÛÛÁéõ ¸ÛÛ¨Ûà¾ÛÛ× ¦äø¼ÛÈÛÛ¾ÛÛ× 
…ÛÈÛé ©ýÛÛÁéõ ÈÛ›÷¶Û ¼ÛþùÅÛÛýÛ 
™öé.

7 ©Ûé¶ÛÛé …éïõ¾Û •ÛóÛ¾Û …¶Ûé 
Üï.õ•ÛóÛ

©Ûé¶ÛÛé …éïõ¾Û Üïõ.•ÛóÛ

þùÇ …¶Ûé ÈÛ›÷¶Û …ÅÛ•Û ÁõÛÜÉÛ…Ûé ™öé.

¸ÛþùÛ¬ÛÙ ¶Ûä þùÇ = ïõþù x –Û¶Û©ÛÛ
¸ÛþùÛ¬ÛÙ ¶Ûä õ ÈÛ›÷¶Û = þùÇù x •ÛäÂú©ÈÛ ¸ÛóÈÛé•Û

ÈÛ›÷¶Û, –Û¶Û©ÛÛ …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ (Weight, Density and Spe-
cific gravity)

¸ÛþùÛ¬ÛÙ¶Ûä× þùÇ •Û¨ÛÈÛÛ ¾ÛÛ¤éø ©Ûé¶Ûä× ÈÛ›÷¶Û ›÷é ïõÛé†¸Û¨Û ïõþù ¸ÛÁõ …ÛµÛÛÜÁõ©Û 
¶Û¬Ûà. ›Ûé ÅÛé¦ø …¶Ûé …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé 
ÅÛé¦Õø¶Ûä× ïõþù …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û¶ÛÛ ïõþù¶ÛÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× –Û¨Ûä ¶ÛÛ¶Ûä× ™öé. ©Ûé¬Ûà …
Û¸Û¨Ûé ïõÐüà ÉÛïõà…é ïéõ ÅÛé¦¶Ûä× –Û¶Û©ÈÛ …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û ïõÁõ©ÛÛ ÈÛµÛÛÁéõ ™öé. 
þùÛ.©Û. ¼Ûà›Û ÉÛ¼þùÛé¾ÛÛ× ÅÛé¦ø¶Ûà –Û¶Û©ÛÛ …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û ïõÁõ©ÛÛ ÈÛµÛÛÁéõ ™öé.
(Fig 3 & 4)

þùÇ …¶Ûé ïõþù¶ÛÛ ÍÛ×¼Û×µÛ¶Ûé –Û¶Û©ÛÛ ïõÐéü ™öé.

–Û¶Û©ÛÛ …é¤øÅÛé ̧ ÛþùÛ¬ÛÙ¶ÛÛ× …éïõ¾Û ïõþù¶ÛÛ þùÇ Š.þùÛ. 1 ¦éøÍÛà¾Ûà¤øÁõ3›÷é¤øÅÛä× ̧ ÛÛ¨Ûà¶Ûä× 
þùÇ 1 ÜïõÅÛÛé•ÛóÛ¾Û - ›÷é¬Ûà ©Ûé¶Ûà –Û¶Û©ÛÛ 1 ÜïõÅÛÛé•ÛóÛ¾Û/¦éøÍÛà¾Ûà¤øÁõ3.

…éïõ¾Û (Unit)

–Û¶Û©ÛÛ ¶Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

MKS/SI = Üïõ.•ÛóÛ/¾Ûà¤øÁõ3õ, CGS – 1 •ÛóÛ¾Û/ÍÛé.¾Ûà3 FPS – ÅÛà¼Ûó¾Û/
ºäõ¤3ø

–Û¶Û •ÛóÛ¾Û/ÍÛà.ÍÛà ¸ÛóÈÛÛÐüà •ÛóÛ¾Û/ÍÛà.ÍÛà

…éÅýÛä¾ÛàÜ¶ÛýÛ¾Û 
(Aluminum) 

ÅÛé¦ø (Lead) 

ïõÛÍ¤ø …ÛýÛÙ¶Û 
(Cast Iron)

Í¤øàÅÛ 
(Steel) 

2.7

11.34

6.8 to 7.8

7.75 to 8.05

¸ÛÛ¨Ûà (Water)

¸Ûé¤ÖøÛéÅÛ (Petrol)
 

…ÛéÜîÍÛ›÷¶Û 
(Oxygen)

¦øà¡öÅÛ …Ûé†ÅÛ 
(Diesel Oil)

1.00

0.71

1.43

0.83

¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ¶Ûé ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ ¸Û¨Û ïõÐéü ™öé.

ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ or ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ = 
¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ  

4° …é ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ 

	 =
ïõÛéˆ¸Û¨Û ¸ÛþùÛ¬ÛÙ¶ÛÛ ïõþù¶Ûä× þùÇ

4° ¶ÛÛ ¸ÛÛ¨Ûà¶ÛÛ ÍÛÁõ”ÛÛ ïõþù¶Ûä× þùÇ 

–Û¶Û©ÛÛ …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ ÈÛ˜˜Ûé¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà

–Û¶Û©ÛÛ (Density) ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ (ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ)

…éïõ¾Û ïõþù¶ÛÛ þùÇ¶Ûé 
–Û¶Û©ÛÛ ïõÐéü ™öé.

…éïõ¾Û : •ÛóÛ¾Û/ÍÛé¾Ûà3

        ÅÛà¼Ûó¾Û/ºæõ¤ø3

ïõà•ÛóÛ/¦éøÍÛà¾Ûà3

¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ …¶Ûé ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ 4°C ¶ÛÛ 
•Ûä¨ÛÛé«ÛÁõ¶Ûé ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ ïõÐéü ™öé.

…éïõ¾Û ÁõÐüà©Û ™öé.

–Û¶Û ÜÈÛ.–Û¶Û©ÛÛ ¸ÛóÈÛÛÐüà ÜÈÛ.–Û¶Û©ÛÛ

 …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û 
(Aluminum) 
ÅÛé¦ø (Lead) 
ïõÛÍ¤ø …ÛýÛÙ¶Û  

(Cast Iron)
Í¤øàÅÛ (Steel) 

2.7

11.34

6.8 to 7.8

7.82

¸Ûé¤ÖøÛéÅÛ (Petrol)
¼Ûé¤øÁõà …éÜÍÛ¦ø 
(Battery 

acid) ¸ÛÛ¨Ûà 
(Water)

¦øà¡öÅÛ …Ûé†ÅÛ 
(Diesel Oil)

0.71

1.2 to 1.23

1.00

0.83

Š¸ÛÁõ¶ÛÛ ¤éø¼ÛÅÛ ¸ÛÁõ¬Ûà, …Û¸Û¨Ûé …Û¸ÛéÅÛ ïõÛé† ¸Û¨Û ïõþù¶ÛÛ ¸ÛþùÛ¬ÛÙ¶ÛÛ 
ÈÛ›÷¶Û¶Ûà •Û¨Û©ÛÁõà ïõÁõà ÉÛïõà…é ™öé. (Ü¦ø¡öÅÛ …Ûé†ÅÛ) ïõÛé† ¸Û¨Û …éïõ¾Û 
¸ÛþùÛ¬ÛÙ ¾ÛÛ¤éø ©Ûé¶Ûà ÜÈÛ.–Û¶Û©ÛÛ ÉÛÛéµÛà ÉÛïõÛýÛ ™öé. ©Ûé ›÷ ¸Ûó¾ÛÛ¨Ûé ïõþù ¸Û¨Û 
ÉÛÛéµÛà ÉÛïõÛýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.4.20
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þùÇ, ïõþù, –Û¶Û©ÛÛ, ÈÛ›÷¶Û …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ ̧ ÛÁõ …ÛµÛÛÜÁõ©Û þùÛ”ÛÅÛÛ (Related problems for 
Mass, volumn, density, weight and specific gravity) 	     …éîÍÛÁõÍÛÛ†¡õ 1.4.21

1	 220 x 330 x 15 mm (Fig 1) ¶Ûà ÅÛ×¼Û˜ÛÛéÁõÍÛ Í¤øàÅÛ ̧ ÅÛé¤ø¶Ûä× þùÇ 
Üïõ.•ÛóÛ. ¾ÛÛ× ÉÛÛéµÛÛé. (Í¤øàÅÛ¶Ûà –Û¶Û©ÛÛ = 7.82 gm/cm3)

	 þùÇ = ïõþù ×¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ 

		  = 22 × 33 × 1.5 cm3 × 7.82 gm/cm3

		  = 1089 cm3 × 7.82 gm/cm3

	 þùÇ = 8.516 kg	

	 1 gr.wt = 981 dynes

	  15 dynes =  gr.wt

	 ¼ÛÇ = þùÇ × ¼ÛÇ ³ùÛÁõÛ ÅÛÛ•Û©ÛÛé ¸ÛóÈÛé•Û

	 	 gr.wt = þùÇ × 2.5 cm/sec2 

	 	 gr.cm/ sec2 = þùÇ × 2.5

	 	 þùÇ = 15 / (981×2.5)  grams

         = 0.00612 gram

4  10 kg ¸ÛþùÛ¬ÛÙ ¸ÛÁõ 2 N ¶ýÛä¤ø¶Û ¼ÛÇ ÅÛÛ•Ûé ™öé. ©ÛÛé ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¼ÛÇ 
³ùÛÁõÛ ÅÛÛ•Û©ÛÛé ¸ÛóÈÛé•Û ÉÛÛéµÛÛé.

	 ¼ÛÇ = 2N

	 ¼ÛÇ = þùÇ x ¸ÛóÈÛé•Û

	  2 kg.m/sec2 = 10 kg ×Š©¸Û¶¶Û ¬Û©ÛÛé ¸ÛóÈÛé•Û

	  Š©¸Û¶¶Û ¬Û©ÛÛé ¸ÛóÈÛé•Û = ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2 

				    = 0.2 ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2 

5 •ÛäÂú©ÈÛ¸ÛóÈÛé•Û¶Ûé ïõÛÁõ¨Ûé ¸ÛóÈÛé•Û 9.81 m/sec2 ™öé. ©ÛÛé 1 kg þùÇ ÐüÛéýÛ 
©ÛéÈÛÛ ¸ÛþùÛ¬ÛÙ¶ÛÛ ÈÛ›÷¶Û¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. 

ÈÛ›÷¶Û ¼ÛÇ = þùÇ x •ÛäÂú©ÈÛ¸ÛóÈÛé•Û

	 = 1 x 9.81 m/sec2

	 = 9.81 kg.m / sec2  (  1 kg.m/sec2 = 1 N)

     = 9.81 N

…Û¸ÛéÅÛÛ ŠþùÛÐüÁõ¨Û¾ÛÛ× ‘g’ ¶Ûà Ýïõ¾Û©Û 10m/sec2 ÅÛéÈÛà 
…¬ÛÈÛÛ ›÷é Ýïõ¾Û©Û þùÉÛÛÙÈÛéÅÛ ÐüÛéýÛ ©Ûé ›÷ ÅÛéÈÛà. 

¸ÛÛéÅÛÛ •ÛÛéÇÛ¶ÛÛé ¼ÛÐüÛÁõ¶ÛÛé …¶Ûé …×þùÁõ¶ÛÛé ÈýÛÛÍÛ …¶Ûä’õ¾Ûé 150 & 70mm 
™öé. ¾Û¤øàÁõàýÛÅÛ¶Ûà –Û¶Û©ÛÛ 7.5 gm/cm3 ™öé. (Fig 3) 

2 	…éïõ ÍÛ×•ÛóÐüà©Û ¸ÛÛªÛ¾ÛÛ× 250 ÅÛà¤øÁõ ¸ÛÛ¨Ûà ÁõÛ”ÛéÅÛä ™öé. ©Ûé¶Ûé Œ½Ûä 
ÁõÛ”Û©ÛÛ ©Ûé ÍÛ¸ÛÛ¤øà¸ÛÁõ ¸ÛÛ¨Ûà¶Ûä× ÈÛ›÷¶Û ïéõ¤øÅÛä ÅÛÛ•ÛÉÛé. ©Ûé¶Ûä× ¶ýÛä¤ø¶Û¾ÛÛ× 
•Û¨Û©ÛÁõà ïõÁõÛé (Fig 2)

	 (1 litre ¸ÛÛ¨Ûà = 1 kg ¸ÛÛ¨Ûà) 

	 ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ = 1 gm/cm3 …¬ÛÈÛÛ 1 kg/dm3

	 “Û¾Û©ÛÛ = 250 litre = 250 dm3 ïõþù¾ÛÛ×

	 ¸ÛÛ¨Ûà¶Ûä þùÇ = ïõþ ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ 

    = 250 dm3 ×1 kg/dm3 

    = 250 kg 

	 ÜÈÛÍ©Ûä©Û ÈÛ›÷¶Û = þùÇ x •ÛäÂú©ÈÛÛïõÌÛÙ¨Û ¸ÛóÈÛé•Û

    = 250 ×10

    = 2500 N ( 1 kg.m/sec2 = 1 N)

3  m þùÇ ¸ÛÁõ¶Ûä× 15 dyne ¼ÛÇ ÅÛ•ÛÛÈÛ©ÛÛ 2.5 ÍÛé.¾Ûà/ÍÛéïõ¶¦ø 2 ¶ÛÛé 
¸ÛóÈÛé•Û Š©¸Û¶¶Û ¬ÛÛýÛ ™öé. ©ÛÛé þùÇ ÉÛÛéµÛÛé.

	 þùÇ = ïõþù x –Û¶Û©ÛÛ

    = ïõþù × 7.5 gm/cm3 

	 D = 150 mm = 15 cm 	 R = 7.5 cm
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d = 70 mm = 7 cm r = 3.5 cm

ïõþù 
333 unit )r-R 

3

4
( p=   

)3.5(7.5
3

4 33 - p=

= 1587.5 cm3 

þùÇ = 1587.5 cm3  x 7.5 gm/cm3

= 11906.6 gm 	 = 11.9 kg  …é¤øÅÛé 12 kg

6  	800 kg þùÇ µÛÁõÛÈÛ©Ûà ïõÛÁõ¶Ûä× ÈÛ›÷¶Û ¼ÛÇ ÉÛÛéµÛÛé.		
(Take 9.81 m/sec2 )

ïõÛÁõ¶Ûä× ÈÛ›÷¶Û ¼ÛÇ = ïõÛÁõ¶Ûä× þùÇ x •ÛäÂú©ÈÛ¸ÛóÈÛé•Û

				    = 800 × 9.81 N

				    = 7848 Newtons

7  2 ¾Ûà¤øÁõ ÈýÛÛÍÛ x 3.5 cm ¾Ûà¤øÁõ ÿ¦øÛ† µÛÁõÛÈÛ©Ûà …éïõ ¶ÛÇÛïõÛÁõ 
¤øÛ×ïõà¾ÛÛ× ¸Ûé¤ÖøÛéÅÛ ½ÛÁéõÅÛä ™öé. ©ÛÛé ©Ûé¶Ûä ÈÛ›÷¶Û ¤ø¶Û¾ÛÛ× ÉÛÛéµÛÛé. ¸Ûé¤ÖøÛéÅÛ¶Ûà 
–Û¶Û©ÛÛ 720 kg/m3 (Fig 4)

= ¸ÛþùÛ¬ÛÙ¶Ûà –Û¶Û©ÛÛ / 4°c …é ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ

ÐüÈÛé ¼Ûé¤øÁõà¶Ûà …éÜÍÛ¦ø¶Ûà –Û¶Û©ÛÛ

= ÈÛàÉÛàÌ¤ø –Û¶Û©ÛÛ x ¸ÛÛ¨Ûà ¶Ûà –Û¶Û©ÛÛ

= 1.3 × 1000 gm/cm3

= 1300 gm/cm3  

¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø (Determine of specific 
gravity of a substance)

¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ ÉÛÛéµÛÈÛÛ:

1	 …ÛÜïÙõÜ¾ÛÜ¦ø¡ö¶ÛÛé ÜÍÛ³ùÛ×©Û

2	 ÐüÛˆ¦ÖøÛé¾Ûà¤øÁõ

…ÛÜïÙõÜ¾ÛÜ¦ø¡ö¶ÛÛé ÜÍÛ³ùÛ×©Û (Archemedies Principle)

šýÛÛÁéõ µÛ¶Û ̧ ÛþùÛ¬ÛÙ¶Ûé ̧ ÛóÈÛÛÐüà¾ÛÛ× ¦äø¼ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ©ýÛÛÁéõ ©Ûé¾ÛÛ× ÈÛ›÷¶Û¾ÛÛ× 
¬Û©ÛÛé þéù”Ûà©ÛÛé –Û¤øÛ¦øÛé ©Ûé¨Ûé ”ÛÍÛÛ¦éøÅÛÛ ¸ÛóÈÛÛÐüà¶ÛÛ× ÈÛ›÷¶Û ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ 
™öé.

¸ÛþùÛ¬ÛÙ ¶Ûä× ¸ÛóÈÛÛÐüà¾ÛÛ× ÈÛ›÷¶Û = ¸ÛþùÛ¬ÛÙ ¶Ûä× ïäõÅÛ ÈÛ›÷¶Û 			
- ¸ÛþùÛ¬Ûë ”ÛÍÛÛ¦éøÅÛÛ ¸ÛóÈÛÛÐüà ¶Ûä× ÈÛ›÷¶Û 

šýÛÛÁéõ ïõÛé† ¸ÛþùÛ¬ÛÙ ©ÛÁõ©ÛÛé ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé¶ÛÛ ¸ÛÁõ ÅÛÛ•Û©ÛÛ ÈÛ›÷¶Û¶Ûà “Û¾Û©ÛÛ 
ÉÛæ¶ýÛ ÐüÛéýÛ ™öé. …é¤øÅÛé ïéõ ïõÛé† ¸ÛþùÛ¬ÛÙ ¸ÛóÈÛÛÐüà¾ÛÛ× ©ÛÁéõ ©ýÛÛÁéõ ©Ûé¶Ûä× ÈÛ›÷¶Û 
›÷é¤øÅÛÛé ½ÛÛ•Û ¸ÛóÈÛÛÐüà ¾ÛÛ× ¦æø¼ÛéÅÛÛé ÐüÛéýÛ ™öé.

	 –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûà ¸ÛÛ¨Ûà¾ÛÛ× 					   

ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 

= –Û¶Û ¸ÛþùÛ¬ÛÙ ¶Ûä× ÐüÈÛÛ¾ÛÛ× ÈÛ›÷¶Û/–Û¶Û ¸ÛþùÛ¬ÛÙ ¸ÛÛ¨Ûà¾ÛÛ× •Ûä¾ÛÛÈÛéÅÛ ÈÛ›÷¶Û

¸ÛÛ¨Ûà¾ÛÛ× ®ùÛÈýÛ 	 ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 

solution in is solid the  whichin solid of  weightof loss

liquid the ofgravity specific  x air in solid of weight

	 = 	 (–Û¶Û ¸ÛþùÛ¬ÛÙ ¸ÛÛ¨Ûà¾ÛÛ× •Ûä¾ÛÛÈÛéÅÛ ÈÛ›÷¶Û × ¸ÛóÈÛÛÐüà¶Ûà ÜÈÛÜÉÛÌ¤ø 	
	 –Û¶Û©ÛÛ) /¸ÛÛ¨Ûà¾ÛÛ× –Û¶Û ¸ÛþùÛ¬ÛÙ¶ÛÛ× ÈÛ›÷¶Û¾ÛÛ× ¬Û©ÛÛé –Û¤øÛ¦øÛé

¸ÛóÈÛÛÐüà¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 					  

= –Û¶Û ¸ÛþùÛ¬Ûë ¸ÛÛ¨Ûà¾ÛÛ× •Ûä¾ÛÛÈÛéÅÛ ÈÛ›÷¶Û/–Û¶Û ¸ÛþùÛ¬Ûë ¸ÛÛ¨Ûà¾ÛÛ× •Ûä¾ÛÛÈÛéÅÛ 
ÈÛ›÷¶Û

¸ÛþùÛ¬ÛÙ ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø ©Ûé ¸ÛÛ¨Ûà 
ïéõ ¸ÛóÈÛÛÐüà …®ùÛÈýÛ ÐüÛéýÛ ©ÛéÈÛÛ –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûà ¸ÛÍÛ×þù•Ûà 
ïõÁõÈÛà.

Example

1 ÐüÈÛÛ¾ÛÛ× …éïõ …ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÈÛ›÷¶Û 160 kgf Üïõ.•ÛóÛ. ºõÛéÍÛÙ 
™öé. ›÷ýÛÛÁéõ ¸ÛÛ¨Ûà¾ÛÛ× ©Ûé¶Ûé ÍÛ×¸Ûæ¨ÛÙ ¦æø¼ÛÛ¦ø©ÛÛ ©Ûé¶Ûä× ÈÛ›÷¶Û 133 kgf 
Üïõ.•ÛóÛ. ºõÛéÍÛÙ ™öé. ©ÛÛé …ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ïõþù …¶Ûé ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ 
ÉÛÛéµÛÛé.

¤øÛ×ïõà¶Ûä× ïõþù

3
2

322 x3.5m
4

2
unit hd

4
 or hrV

p
=

p
p=

 

   = 3.14 × 3.5 m3	 = 10.99 m3 

	 …Ðüá 1 m3 		  = 1000 liters

	 ¤øÛ×ïõà¶Ûä× ïõþù		  = 10.99 × 1000

	 ¸Ûé¤ÖøÛéÅÛ¶Ûà –Û¶Û©ÛÛ       	 = 720 kg/m3

	 ¸Ûé¤ÖøÛéÅÛ¶Ûä ÈÛ›÷¶Û Üïõ•ÛóÛ¾ÛÛ× 	 = 10.99 × 1000 liters × 720 kg

        			   = 720 × 1099 kg

¸Ûé¤ÖøÛéÅÛ¶Ûä× ÈÛ›÷¶Û ¤ø¶Û¾ÛÛ× 

(¾Ûé¤Öøàïõ ýÛä¶Ûà¤ø) 		  = 
1000

720X10990

                    = 7912.8 Tonnes

8	 …éïõ ¶ÛÇÛïõÛÁõ ¤øÛ×ïõà¾ÛÛ× ¼Ûé¤øÁõà …éÜÍÛ¦ø ½ÛÁéõÅÛä ™öé. ›Ûé ©Ûé¶Ûà ÜÈÛÜÉÛÌ¤ø 
–Û¶Û©ÛÛ 1.3kg/m3  ¾ÛÛ× ÉÛÛéµÛÛé. 

	 (¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ = 1000 kg/m3)

	 ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ …¬ÛÈÛÛ ÍÛÛ¸Ûé“Û –Û¶Û©ÛÛ = 

	

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.4.21



60

	 ÐüÈÛÛ¾ÛÛ× …ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÈÛ›÷¶Û 	 = 160 kgf

	 ¸ÛÛ¨Ûà¾ÛÛ× …ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÈÛ›÷¶Û	= 133 kgf

	 \ ¸ÛÛ¨Ûà¾ÛÛ× ÈÛ›÷¶Û ¶ÛÛé –Û¤øÛ¦øÛé 	 = 27 kgf

	 …ÛÜïÙõÜ¾ÛÜ¦ø¡ö ¶ÛÛ× ÜÍÛ®ùÛ×©Û ¸Ûó¾ÛÛ¨Ûé,

	 ¸ÛÛ¨Ûà¾ÛÛ× –Û¶Û ¸ÛþùÛ¬ÛÙ¶ÛÛ ÈÛ›÷¶Û¶ÛÛ× –Û¤øÛ¦øÛé = ”ÛÍÛé¦éøÅÛÛ ¸ÛÛ¨Ûà¶Ûä× ïõþù

	 \ ”ÛÍÛé¦éøÅÛÛ ¸ÛÛ¨Ûà¶Ûä× ïõþù = 27 cm3

	 \ …ÛýÛ¶ÛÙ ¶Ûä× ïõþù = 27 cm3

	 …ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ¶Ûà –Û¶Û©ÛÛ =  

	
= …ÛýÛ¶ÛÙ¶Ûä× ïõþù/¤äøïõ¦øÛ¶Ûä× ïõþù

	 = 5.93
27

160
133-160

160
==

	 ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 					   

…ÛýÛ¶ÛÙ ¶ÛÛ× ¤æøïõ¦øÛ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ = 5.93

2	 µÛÛ©Ûä ¶ÛÛ× …éïõ ¤æøïõ¦øÛ ¶Ûä× ÐüÈÛÛ¾ÛÛ× ÈÛ›÷¶Û 6.5 kgf ™öé. …¶Ûé ¸ÛÛ¨Ûà¾ÛÛ× 
3.5 kgf™öé.0.8 ÜÈÛÜÉÛÌ¤ø–Û¶Û©ÛÛ ÈÛÛÇÛ ̧ ÛóÈÛÛÐüà¾ÛÛ× ¦æø¼ÛéÅÛÛ ÐüÛéýÛ ©ýÛÛÁéõ 
µÛÛ©Ûä¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÈÛ›÷¶Û …¶Ûé µÛÛ©Ûä ¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ S.G 
ÉÛÛéµÛÛé.

	 µÛÛ©Ûä ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÐüÈÛÛ¾ÛÛ× ÈÛ›÷¶Û = 6.5 kgf

	 ¸ÛÛ¨Ûà¾ÛÛ× µÛÛ©Ûä ¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä× ÈÛ›÷¶Û = 3.5 kgf

	 \ ¸ÛÛ¨Ûà¾ÛÛ× ÈÛ›÷¶Û ¶ÛÛé –Û¤øÛ¦øÛé = 3.0 kgf (6.5-3.5)

	 \ µÛÛ©Ûä¶Ûà ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ =  

	 = ¸ÛþùÛ¬ÛÙ ¶Ûä× ÐüÈÛÛ¾ÛÛ× ÈÛ›÷¶Û / ¸ÛþùÛ¬ÛÙ ¶Ûä× ¸ÛÛ¨Ûà¾ÛÛ× ÈÛ›÷¶Û 

	 = 6.5kgf/3kgf= 2.166

	 …ÛÜïÙõÜ¾ÛÜ¦ø¡ö ¶ÛÛ× ÜÍÛ®ùÛ×©Û ¸Ûó¾ÛÛ¨Ûé Š¸ÛÁõ¶Ûä× ¸ÛÜÁõ¨ÛÛ¾Û ÉÛÛéµÛà ÉÛïõÛýÛ 
™öé.ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ¬Ûà ̧ Û¨Û ̧ ÛóÈÛÛÐüà¶Ûà ÜÈÛÜÉÛÌ¤ø µÛ¶Û©ÛÛ ÉÛÛéµÛà ÉÛïõÛýÛ ™öé. 
Ü¶ÛïõÛéÅÍÛ¶Û ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ …é ÍÛÛíé¬Ûà ÍÛÛ¾ÛÛ¶ýÛ ¸ÛóïõÛÁõ¶Ûä× ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ 
™öé. ›÷é ˜ÛÅÛà©Û ÈÛ›÷¶Û ¸ÛÁ×õ©Ûä ÍÛ©Û©Û ¦æø¼Û©ÛÛ ¸ÛóïõÛÁõ¶Ûä× ™öé.

	 ¸ÛóÈÛÛÐüà¶Ûä× ÜÈÛ.ø µÛ¶Û©Û = 

	 wt. of hydrometer+ wt. required to sink the hy-
drometer in the liquid to a fixed mark

   	-------------------------------------------
	 wt. of hydrometer+ wt. required to sink the hy-

drometer in water up to the same mark

	 = (ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ¶Ûä× ÈÛ›÷¶Û + ¸ÛóÈÛÛÐüà¾ÛÛ× ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ ¬Ûà Ü¶ÛÜË˜Û©Û 
¾ÛÛïÙõ, ›÷ÄõÁõà ÍÛà¶ïõ¶Ûä× ÈÛ›÷¶Û) / (ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ ¶Ûä× ÈÛ›÷¶Û +       
ÐüÛ†¦ÖøÛé¾Ûà¤øÁõ ¶Ûé ›÷ÄõÁõà Ü¶ÛÉÛÛ¶Ûà ÍÛäµÛà ›Ûé†©Ûä× ÈÛ›÷¶Û)

	 ›÷ýÛÛÁéõ ¸ÛÛ¨Ûà ©Ûé¶ÛÛ× ÍÛÁõ”ÛÛ ¾ÛÛïÙõ ¸ÛÁõ ¸ÛÐüÛê˜Ûé ©ýÛÛÁéõ, µÛÛÁõÛé ïéõ ¸ÛóÈÛÛÐüà 
¾ÛÛ× µÛÛ©Ûä¶ÛÛ× ¤äøïõ¦øÛ¶Ûä× ÈÛ›÷¶Û = w

	  ¸ÛóÈÛÛÐüà¾ÛÛ× µÛÛ©Ûä¶ÛÛ× ÈÛ›÷¶Û ¾ÛÛ× µÛ¤øÛ¦øÛé = 6.5 kgf_w

¸ÛóÈÛÛÐüà¶Ûà ÜÈÛ.µÛ¶Û©ÛÛ = 
loss of weight in liquid
loss of weight of water

   

= ¸ÛóÈÛÛÐüà¾ÛÛ× •Ûä¾ÛÛÈÛéÅÛ ÈÛ›÷¶Û / ¸ÛÛ¨Ûà¾ÛÛ×× •Ûä¾ÛÛÈÛéÅÛ ÈÛ›÷¶Û

3kgf

w-6.5kgf
  0.8 =

w = 6.5 kgf -3 kgf × 0.8 = 4.1 kgf
 ¸ÛóÈÛÛÐüà¾ÛÛ× µÛÛ©Ûä¶ÛÛ× ÈÛ›÷¶Û¾ÛÛ× µÛ¤øÛ¦øÛé = 4.1 kgf

3 ÐüÈÛÛ¾ÛÛ× µÛ¶Û ÈÛé“Û¶Ûä× ÈÛ›÷¶Û 21 kgf Ü’õ.•ÛóÛ. ºõÛéÍÛÙ ™öé. …éïõ µÛÛ©Ûä¶ÛÛ× 
¤æøïõ¦øÛ¶Ûä× ¸ÛÛ¨Ûà¾ÛÛ× ÈÛ›÷¶Û 19 kgf ™öé. ÈÛé“Û¶Ûé …Û µÛÛ©Ûä ÍÛÛ¬Ûé 
¸ÛÛ¨Ûà¾ÛÛ× ¦äø¼ÛÛ¦ø©ÛÛ ¾ÛÇ©Ûä× ÈÛ›÷¶Û 17 kgf ™öé. ©ÛÛé ÈÛé“Û ¶Ûà ÜÈÛÜÉÛÌ¤ø 
µÛ¶Û©ÛÛ ÉÛÛéµÛÛé.

	 ÐüÈÛÛ¾ÛÛ× ÈÛé“Û ¶Ûä× ÈÛ›÷¶Û 		  = 21 kgf   
	 ¸ÛÛ¨Ûà¾ÛÛ× µÛÛ©Ûä …¶Ûé ÈÛé“Û ¶Ûä× ÈÛ›÷¶Û 	 = 17 kgf
	 ¸ÛÛ¨Ûà¾ÛÛ× ºõïõ©Û µÛÛ©Ûä¶ÛÛ× ¤æøïõ¦øÛ ¶Ûä×	 = 19 kgf 		

ÈÛ›÷¶Û
	 ¸ÛÛ¨Ûà¾ÛÛ× ÈÛé“Û ¶Ûä× ÈÛ›÷¶Û 	 = (17– 19) kgf
                              		  = -2 kgf
	 ¸ÛÛ¨Ûà¾ÛÛ× ÈÛé“Û¶Ûà ÈÛ›÷¶Û¾ÛÛ× –Û¤ø¦øÛé	 = 21 kgf – (-2 kgf)
                                           	 = 23 kgf

	 ÈÛé“Û ¶Ûà ÜÈÛ.µÛ¶Û©ÛÛ 		  = 0.913
23kgf

21kgf
 =
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…¶Ûä. ¶Û µÛÛ©Ûä –Û¶Û©ÛÛ (gm/cm)

1 …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û (Aliminium) 2.7

2 ïõÛÍ¤ø …ÛýÛ¶ÛÙ (CastIron) 6.8-7.8

3 ©ÛÛ×¼Ûä (Copper) 8.92

4 ÍÛÛé¶Ûä (Gold) 19.32

5 ÅÛÛé”Û×¦ø(Iron) 7.86

6 ÅÛà¦ø(Lead) 11.34

7 Ü¶ÛïõÅÛ(Nickel) 8.912

8 ˜ÛÛ×þùà (Silver) 10.5

9 Í¤øàÅÛ (Stell) 7.75-8.05

10 ¤øà¶Û(Tin) 7.31

11 ¡öàïõ(Zinc) 7.14

12 ÐüàüÁõÛé(Diamond) 3.51

13 Ü¼ÛÍ¾Û¬Û(Bismuth) 9.78

14 Ü¸Ûõ«ÛÇõõ(Brass) 8.47

15 ïõÛ×ÍÛ ä(Phosphrous Bronze) 8.7-8.9

16 ¼ÛÁõºõ(Ice) 0.93

17 ÐüÈÛÛ(Air) 0.0013

18 ¸ÛÛÁõÛé (Mercury) 13.56

19 ¸Ûé¤ÖøÛéÅÛ (Petrol) 0.71

20 ¦øà¡öÅÛ (Diesel) 0.83

21 ïéõÁõÛéÍÛà¶Û (Kerosene) 0.78-0.81

22 ¸ÛÛ¨Ûà (Water) 1.0
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ÍÈÛÛµýÛÛýÛ (Assignment)

1	 L= 1800 mm
	 b = 65 mm
	 h = 12 mm
	 ρ = 7.85 g/cm3  
	 M = ______ kg

2 	 Capacity = 36 liters 
(“Û¾Û©ÛÛ = 36 ÜÅÛ¤øÁõ)

	 d = 32 cm
	 H = _______ cm

3	 D = 74 mm
	 d = 68 mm
	 l = 115 mm
	 ρ = 8.6 gm/cm3 

                                 	 m = _______ gms

4 	 D1 = 80 mm
	 D2 = 61 mm
	 d = 39 mm
	 L = 112 mm
	 l = 90 mm
	 ρ = 7.85 gm/cm3

	 m = _______ kg 

5 	 D = 44 mm
	 d = 20 mm
	 L = 120 mm
                                  	 l1 = 60 mm
	 l2 = 40 mm
	 ρ = 7.85 gm/cm3

             	 m = _______ kg

6  	 L = 120 mm
	 B = 90 mm
	 b1 = 60 mm
	 b2 = 30 mm
	 d = 55 mm
	 H = 42 mm
	 h = 18 mm
	 ρ = 7.85 gm/cm3

	 m = _______ kg

7 	 L = 200 mm
	 l1 = 75 mm
	 l2 = 50 mm
                                    	 B = 80 mm
	 H = 110 mm
	 h = 45 mm
	 ρ = 2.7 gm/cm3

	 m = _______ kg

8 	 V = 320 cm3
	 ρ = 8.9		

gm/cm3
	 g = 9.80665 meter/

sec2 
	 m = _______ kg

                                  	 FG = _______ N 

9  	 Capacity = 35 liters 
(“Û¾Û©ÛÛ = 35ÜÅÛ¤øÁõ)

	 g = 10 meters/sec2

	 FG = _______ N

10  	 (m1) mass of chain 
= 150 kg (˜Ûé¶Û¶Ûä× þùÇ = 
150kg)

	 Total FG = 8 KN
	 Load = _______ 

N(ÈÛ›÷¶Û =__N)

	 mass m2 = ___ kg 
(þùÇ m2=____ )

11 	 W (FG) = 22.5 N
	 V (volume) = _____ 

(ïõþù =____)

12 	 F = 250 d N îýÛä¼Û¶Ûà 
¼ÛÛ›ä÷ = _____mm

	 (cubical counter 
weight balances ‘F’)
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13	 unbalanced load in 	
the set up = 16 cN

	 ø of balancing weight 
= 20 mm

	 l  of balancing weight 	
= ______ mm

14	 d 1 = 40 mm
	 m 1 = 9 x 10 –2 kg
	 r 1 = r 2
	 d 2 = 60 mm
	 FG 2 = ______ N

15	 l  x b  = 1 m2

	 FG = 7.85 x 10–2 kN
	 s  = ______ mm

16	 F   = 400 N
	 m   = ______ kg

17 	 m 1 = 200 gms
	 FG  = 16 N
	 F  = ______ dN

18	 R  = 14 kN
	 m  = ______ kg

19 	 V  = 4 dm3

	 FG = 10.8 daN

	  r  = ______ gm/cm3 

20 	 l  = 500 mm
	 b  = 300 mm
	 H  = 250 mm
	 r  of oil  = 0.9 gm/

cm3

	 m  = 2.5 kg

	 h  = ______ mm

21  	 Engine cooling
	 Data given
	 Water in Radiator = 

10 litres
	 Find
	 Mass of water = 

__________ kg
	 (Assume 1 litre = dm3 

in volume)
	 Density of water = 1 

kg/dm3

22 	 Cylinder Liner 
Dimension

	 Data given
	 OD = 111 mm
	 ID = 103 mm
	 Length = 240 mm
	 Material = C.I
	 Density of C.I = 7.259 

gm/cm3
	 Find its mass___ in 

kg

23 	 Gudgeon Pin (Solid)

	 Data given

	 Dia = 200 mm

	 Length = 70 mm

	 Material = M.S

	 Density = 7.85 gm/
cm3
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	 Find its mass = ___ 
gm

24 	 …Û¸ÛéÅÛ ÜÈÛ•Û©ÛÛé.

	 ÈýÛÛÍÛ (Dia) = 80 mm

	 ÅÛ×¼ÛÛˆ(Length)=100mm	 
…éÅýÛä¾ÛàÜ¶ÛýÛ¾Û¶Ûà –Û¶Û©ÛÛ= 
2.7g/cm3

	 þùÇ ÉÛÛéµÛÛé ______ in kg

25	 ¸ÛÛéÅÛÛé •ÛÛéÇÛ¶Ûà …Û¸ÛéÅÛ 
ÜÈÛ•Û©ÛÛé.

	 O.D = 150 mm

	 I.D = 120 mm

	 ïõÛ×ÍÛä¶Ûà –Û¶Û©ÛÛ = 6.89 gmcc

	 Use Vol = 
3

3R
3

4





p

	 ¸ÛÛéÅÛÛ •ÛÛéÇÛ ¶Ûä× þùÇ ____ kg.

	 Ü¦ø¡öÅÛ ¤éø¶ï¶Ûà ÜÈÛ•Û©ÛÛé.

26	 ÈýÛÛÍÛ(Diameter)=400mm

	 ½ÛÁéõÅÛà ÿ¦øÛˆ (Depth of 
filling (h)) = 600 mm

	 Í¸ÛÛêœ÷ …ÛéˆÅÛ (Spongy of 
oil) = 0.8

	 ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ (Density of 
water) = 1000 dm/cm3

	 …ÛéˆÅÛ ¤éø¶ïõ¶Ûä× þùÇ ___ kg 
¾ÛÛ× ÉÛÛéµÛÛé.

27 ÈýÛÛ”ýÛÛ ¶Ûà˜Ûé¶ÛÛ ¸Ûþù ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.

a	 þùÇ

b	 ÈÛ›÷¶Û

c	 –Û¶Û©ÛÛ

d	 ÜÈÛÜÉÛÌ¤ø –Û¶Û©ÛÛ.

28 ÈÛÛÐü¶Û ¶ÛÛ× ÈÛ›÷¶Û ¶Ûä× Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé.

G = 9.81 m/sec2 ÅÛÛé.

ÈÛ›÷¶Û¼ÛÇ		  þùÇ

a	 480 Newton    	 _______

b	 14800 N          	 _______

c	 2000 N            	 _______

d	 7000 N            	 _______

29 ÈÛÛÐü¶Û ¶ÛÛ× þùÇ ¶Ûä× Äõ¸ÛÛ×©ÛÁõ ïõÁõÛé.

G = 9.81 m/sec2 ÅÛÛé.

ÈÛÛÐü¶Û¶Ûä× þùÇ       ÈÛ›÷¶Û 

a	 1200 kg         _______ N
b	 800 kg           _______ N
c	 700 kg           _______ N

d	 900 kg           _______ N

30 ”ÛÛÅÛà ›•ýÛÛ ¸ÛäÁõÛé.

    –ÛÛ©Ûä …¶Ûé ¸ÛóÈÛÛÐüà ¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà

¸ÛþùÛ¬ÛÙ ÜÈÛ.–Û¶Û©ÛÛ .–Û¶Û©ÛÛ

a   ÍÛàÍÛä (Lead)

b   ïõÛé¸ÛÁõ (Copper)

c   ïõÛÍ¤ø …ÛýÛ¶ÛÙ (Cast Iron)

d   ¸Ûé¤ÖøÛéÅÛ (Petrol)

e   Ü¦ø¡ÅÛ (Diesel)

f   ÍÛÅ¹ýÛäÁõàïõ …éÍÛà¦ø 1.84øû(Sulphuric 
Acid)

11.34
8.92
7.20
0.71
0.83
1.84

_,lkk____

_______

_______

_______

_______

_______

31	a) …¶Ûé (b) ¾ÛÛ× ýÛÛé•ýÛ ÈÛÛîýÛ¶Ûà ¾Ûþùþù¬Ûà ”ÛÛÅÛà ›÷•ýÛÛ ¸ÛäÁõÛé.

(a) ¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ - 1000 kg/dm3, ¶ÛÛ†¤Öéøïõø …éÜÍÛ¦ø¶Ûà ÜÈÛ.–Û¶Û©ÛÛ 
-1.2 ¶ÛÛ†¤Öéøïõ …éÜÍÛ¦ø¶Ûà –Û¶Û©ÛÛ = _______ b	

	 Material 	 Density		 Specific gravity

i	 ¸ÛÛ¨Ûà (Water)	 1000 kg/dm3	 _______

ii	 …éÅýÛä¾ÛàÜ¶ÛýÛ¾Û	 2.7 g/cm3	 _______
	 (Aliminium)

iii	 …ÛýÛ¶ÛÙ (Iron)	 8 g/cc	 _______

iv	 ïõÛé¸ÛÁõ (Copper)	 8.7 g/cc	_______

c	 ¼ÛÛé¦øà ¶Ûä× þùÇ = ÈÛÛéÅýÛä¾Û ×__________.

d	 ÈÛ›÷¶Û ¼ÛÇ = þùÇ ×__________.

e	 ÍÛ×“Ûé¸Û (abbreviation)  …Û¸ÛÛé

i	 ¾Ûé•ÛÛ¶ýÛä¤ø¶Û =__________

ii	 ÜïõÅÛÛé ¶ýÛä¤ø¶Û ¸ÛóÜ©Û ˜ÛÛéÁõÍÛ ¾Ûà¤øÁ =õ __________.

f	 1 ÜÅÛ¤øÁõ ¸ÛÛ¨Ûà¶Ûä× ÈÛ›÷¶Û = __________ Üïõ•ÛóÛ.
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¡¦ø¸Û …¶Ûé ÈÛé•Û-ÜÍ¬ÛÁ, •ÛÜ©Û, ¡¦ø¸Û, ÈÛé•Û, ÈÛé•Û …¶Ûé •ÛÜ©Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û, ̧ ÛóÈÛé•Û …¶Ûé ̧ ÛóÜ©Û¸ÛóÈÛé•Û. 
(Speed and velocity - Rest, motion, speed, velocity, difference between speed 
and velocity, acceleration and retardation) 			         …éîÍÛÁõÍÛÛ†¡õ 1.5.22

ÜÍ¬ÛÁõ ¸ÛþùÛ¬ÛÙ (Body at rest)
šýÛÛÁéõ ïõÛé† ÈÛÍ©Ûäïéõ ¸ÛþùÛ¬ÛÙ ¸ÛÛé©ÛÛ¶Ûà …ÛÍÛ¸ÛÛÍÛ¶ÛÛ ¸ÛýÛÛÙÈÛÁõ¨Û¶Ûà ÍÛÛ¸Ûé“Û 
¾ÛÛ× ¸ÛÛé©ÛÛ¶Ûä Í¬ÛÛ¶Û ¼ÛþùÅÛ©Ûà ¶Û ÐüÛéýÛ ©ýÛÛÁéõ ©ÛéÈÛÛ ¸ÛþùÛ¬ÛÙ¶Ûé Í¬ÛÛýÛà ¸ÛþùÛ¬ÛÙ 
ïõÐéü ™öé.

•ÛÜ©ÛÉÛàÅÛ ¸ÛþùÛ¬ÛÙ (Body at motion)
šýÛÛÁéõ ïõÛé† ÈÛÍ©Ûä ïéõ ̧ ÛþùÛ¬ÛÙ ̧ ÛÛé©ÛÛ¶ÛÛ …ÛÍÛ¸ÛÛÍÛ¶ÛÛ ̧ ÛýÛÛÙÈÛÁõ¨Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ×, 
¼Ûàœ÷ ÈÛÍ©Ûä¶Ûà ÍÛÛ¸Ûé“Û¾ÛÛ× ¸ÛÛé©ÛÛ¶Ûä Í¬ÛÛ¶Û ¼ÛþùÅÛ©ÛÛé ÐüÛéýÛ ©ÛéÈÛÛ ¸ÛþùÛ¬ÛÙ¶Ûé 
•ÛÜ©ÛÉÛàÅÛ ¸ÛþùÛ¬ÛÙ ïõÐéü ™öé. ›÷é ¸ÛþùÛ¬ÛÙ ÍÛàµÛà Áéõ”ÛÛ¾ÛÛ •ÛÜ©Û ïõÁéõ ©ÛÛé ©Ûé 
¸ÛþùÛ¬ÛÙ¶Ûà •ÛÜ©Û ¶Ûé ÍÛäÁéõ”Û •ÛÜ©Û ïõÐéü ™öé. ©Ûé¾Û›÷ ›Ûé ̧ ÛþùÛ¬ÛÙ ÈÛÇÛ×ïõÈÛÛÇÛ ̧ Û¬Û 
¸ÛÁõ •ÛÜ©Û ïõÁéõ ©ÛÛé ©Ûé¶Ûé ÈÛ’õ•ÛÜ©Û (ïõÛéÜ¨ÛýÛ •ÛÜ©Û) ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

•ÛÜ©Û ¶Ûé ÍÛ×ÅÛ•¶Û ¸ÛþùÛé (Terms relating to motion)
ÜÈÛÍ¬ÛÛ¸Û¶Û (Í¬ÛÛ¶ÛÛ×©ÛÁõ) (Displacement)
šýÛÛÁéõ ̧ ÛþùÛ¬ÛÙ …éïõ Ý¼Ûþäù¬Ûà ¼Ûà›Û Ý¼Ûþäù ÍÛäµÛà •ÛÜ©Û¾ÛÛ× ÐüÛéýÛ ©ýÛÛÁéõ ̧ ÛóÛÁ×õÜ½Ûïõ 
©Ûé¾Û›÷ …×Ü©Û¾Û Ý¼Ûþäù ÈÛ˜˜Ûé¶ÛÛ …×©ÛÁõ ¶Ûé ©Ûé ̧ ÛþùÛ¬Ûë ïõÁéõÅÛä Í¬ÛÛ¶ÛÛ×©ÛÁõ ïõÐéü ™öé.

Ÿ¦ø¸Û (Speed)
…éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× ¸ÛþùÛ¬Ûë ïõÛ¸ÛéÅÛä …×©ÛÁõ¶Ûé ¡ö¦ø¸Û ïõÐéü ™öé. …¬ÛÈÛÛ ÈÛÍ©Ûä…é 
ïõÛ¸ÛéÅÛÛ …×©ÛÁõ¶ÛÛ þùÁõ¶Ûé ¡¦ø¸Û ïõÐéü ™öé. ›÷é¶Ûé ïõÛé† ÜþùÉÛÛ ¶Û¬Ûà. ©Ûé¬Ûà ©Ûé 
…ÜþùÉÛ ÁõÛÉÛà ™öé.

¡¦ø¸Û = …éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× ¸ÛþùÛ¬Ûë ïõ¸ÛéÅÛ …×©ÛÁ Time

(Distance)

t

s
= 	

		  = …×©ÛÁõ/ÍÛ¾ÛýÛ õ 

…éïõ¾Û = m/s, km/Hr, mile/Hr.

ÈÛé•Û (Volocity)
˜ÛÛé‘õÍÛ ÜþùÉÛÛ¾ÛÛ× …éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× ÈÛÍ©Ûä…é ïõÛ¸ÛéÅÛ …×©ÛÁõ ¶ÛÛ þùÁõ ¶Ûé 
ÈÛÍ©Ûä¶ÛÛé ÈÛé•Û ïõÐéü ™öé. ›÷é ÍÛÜþùÉÛ ÁõÛÉÛà ™öé. ›÷é¶Ûé ÍÛàµÛà Áéõ”ÛÛ ÈÛ¦éø 
¸ÛÜÁõ¨ÛÛ¾Û …¶Ûé ÜþùÉÛÛ ÍÛÜÐü©Û þùÉÛÛÙÈÛà ÉÛïõÛýÛ ™öé. ÁéõÜ”ÛýÛÈÛé•Û ¶ÛÛé …éïõ¾Û 
¾Ûà¤øÁõ/ÍÛéïõ¶¦ø ™öé.

ÈÛé•Û = Í¬ÛÇÛ×©ÛÁõ/ÍÛ¾ÛýÛ = 
Time

(Distance)

t

s
=

…éïõ¾ÛÛé = m/s, km/Hr, mile/Hr.

¡¦¸Û …¶Ûé ÈÛé•Û¶ÛÛé ©ÛºõÛÈÛ©Û (Difference between speed 
& velocity)

Speed ¡¦ø¸Û Velocity ÈÛé•Û

¸ÛþùÛ¬ÛÙ¶ÛÛé Í¬ÛÛ¶ÛÛ×©ÛÜÁõ©Û ¬ÛýÛéÅÛÛ 
þùÁõ ¶Ûé ¡¦ø¸Û ïõÐéü ™öé.

˜ÛÛé‘õÍÛ ÜþùÉÛÛ¾ÛÛ× …éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× 
ÈÛÍ©Ûä…é ïõÛ¸ÛéÅÛ …×©ÛÁõ¶ÛÛ þùÁõ¶Ûé 
ÈÛÍ©Ûä ¶ÛÛé ÈÛé•Û ïõÐéü ™öé.

¡¦ø¸Û¾ÛÛ× ÜþùÉÛÛ¶ÛÛé ŠÅÅÛé”Û 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛé ¶Û¬Ûà. ¹ïõ©Û 
¸ÛÜÁõ¾ÛÛ¨Û¶ÛÛé ŠÅÅÛé”Û ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

ÈÛé•Û¶Ûé ¸ÛÜÁõ¨ÛÛ¾Û …¶Ûé ÜþùÉÛÛ ÍÛÜÐü©Û 
þùÉÛÛÙÈÛà ÉÛïõÛýÛ ™öé.

         õ
¡¦ø¸Û =     ÈÛé•Û =                  

¸ÛóÈÛé•Û (Acceleration)

ÈÛÍ©Ûä¶ÛÛ ÈÛé•Û¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ¶ÛÛ þùÁõ ¶Ûé ¸ÛóÈÛé•Û ïõÐéü ™öé. …¬ÛÈÛÛ ˜ÛÛé‘õÍÛ 
ÍÛ¾ÛýÛ¾ÛÛ× ÈÛé•Û¾ÛÛ× ¬ÛýÛéÅÛÛ ºéõÁõºõÛÁõ ¶Ûé ¸ÛóÈÛé•Û ïõÐéü ™öé. ©Ûé¶ÛÛé …éïõ¾Û ¾Ûà¤øÁõ/
ÍÛéïõ¶¦2 ø™öé. ©Ûé ÍÛÜþùÉÛ ÁõÛÉÛà ™öé.

 m/sec2

…éïõ¾Û = m/s2 (¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2)

u = ¸ÛóÛÁ×õÜ½Ûïõ ÈÛé•Û (Initial Velocity) (¾Ûà¤øÁõ/ÍÛéïõ¶¦ø)

v = …×Ü©Û¾Û ÈÛé•Û (Final velocity) (¾Ûà¤øÁõ/ÍÛéïõ¶¦ø)

s = …×©ÛÁ õ(Distance) (¾Ûà¤øÁõ)

t = ÍÛ¾ÛýÛ (Time) (ÍÛéïõ¶¦ø)

a = ¸ÛóÈÛé•Û (Accelleration) (¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2)

R = ¸ÛóÜ©Û ¸ÛóÈÛé•Û (Retardation) (¸ÛóÈÛé•Û¶Ûà ¶Ûé•Ûé¤øàÈÛ Ýïõ¾Û©Û) 

•ÛÜ©Û ¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û (Equation of motion)

©ÛÛé,  v = u+at

s = ut+  at2 …¶Ûé v2-u2 = 2as

v2= u2 +2as

¸ÛóÜ©Û ¸ÛóÈÛé•Û (Retardation)

šýÛÛÁéõ ¸ÛþùÛ¬ÛÙ¶ÛÛé ¸ÛóÛÁ×õÜ½Ûïõ ÈÛé•Û ïõÁõ©ÛÛ …×Ü©Û¾Û ÈÛé•Û ÈÛµÛä ÐüÛéýÛ ©ýÛÛÁéõ 
ÈÛé•Û¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ¶ÛÛ þùÁõ ¶Ûé ¸ÛóÈÛé•Û ïõÐéü ™öé. ©Ûé¾Û›÷ ›Ûé ¸ÛóÛÁ×õÜ½Ûïõ ÈÛé•Û 
ïõÁõ©ÛÛ …×Ü©Û¾Û ÈÛé•Û …Ûé™öÛé ÐüÛé† ©ýÛÛÁéõ ÈÛé•Û¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ¶ÛÛ þùÁõ¶Ûé ¸ÛóÜ©Û 
¸ÛóÈÛé•Û ïõÐéü ™öé. ©Ûé¶ÛÛ ªÛ¨Û ÍÛ¾ÛàïõÁõ¨ÛÛé ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

v = u - at

s = ut - 1/2at2

u2 - v2 = 2as

ÉÛÁéõÁõÛÉÛ ¡¦ø¸Û (Average Speed)

Vm - ÉÛÁéõÁõÛÉÛ ¡¦ø¸Û ¾Ûà¤øÁõ/Ü¾ÛÜ¶Û¤ø, (¾Ûà¤øÁõ/ÍÛéïõ¶¦ø)

n - ÁõàÈÛÛéÅýÛäÉÛ¶Û ¸ÛóÜ©ÛÜ¾ÛÜ¶Û¤ø, Í¤ÖøÛéïõ¶Ûà ÍÛ×”ýÛÛ ¸ÛóÜ©Û Ü¾ÛÜ¶Û¤ø

s - ïõÛ¸ÛéÅÛä× …×©ÛÁõ, Í¤ÖøÛéïõ¶Ûà ÅÛ×¼ÛÛ†

Í¤ÖøÛéïõ¶Ûà ¡¦ø¸Û (Stroke Speed) (Fig 1)

’éõ¶ïõ (Crank) ¸Ûà¶Û¶Ûä× ïõÛé† …éïõ Ý¼Ûþäù k ¶ÛÛ …éïõ ÁõàÈÛÛéÅýÛäÉÛ¶Û (…Û×¤øÛ) 
¾ÛÛ¤éø ¸ÛÛÈÛÁõ ÍÛÛé (saw) ¼ÅÛé¦¶Ûà ’éõ¶ïõ ¸Ûà¶Û ”ÛÍÛÉÛé. = 2 Xs

…Û¾Û, …éïõ Ü¾ÛÜ¶Û¤ø¾ÛÛ× ‘n’ …Û×¤øÛ þùÁõÜ¾ÛýÛÛ¶Û 1 Ü¾ÛÜ¶Û¤ø¾ÛÛ× ïõÛ¸ÛéÅÛä 
…×©ÛÁõ = 2xsxn. ÉÛÁéõÁõÛÉÛ ¡¦ø¸Û¶ÛÛ ÈÛ¨ÛÙ¶Û ¾ÛÛ¤éø ©ÛéÈÛà ›÷ Áõà©Ûé ¼ÅÛé¦ø¶ÛÛ 
Í¤ÖøÛéïõ¶Ûà ÅÛ×¼ÛÛ† ¾Ûà¤øÁõ ¾ÛÛ× …Û¸ÛéÅÛ ™öé. ©ÛÛé ÉÛÁéõÁõÛÉÛ ¡¦ø¸Û 

Vm = 2 x s x n

ïõÛ¸ÛéÅÛ …×©ÛÁ
ÍÛ¾ÛýÛ

˜ÛÛé‘õÍÛ ÍÛàµÛà Áéõ”ÛÛ¾ÛÛ× …×©ÛÁõ
ÍÛ¾ÛýÛ

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.22
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Ü¸ÛÍ¤ø¶Û ¶Ûà ¡¦ø¸Û (Piston Speed) (Fig 2)

Ü¸ÛÍ¤ø¶Û ¶Ûà …Û•ÛÇ …¶Ûé ¸ÛÛ™öÇ ¶Ûà ÜþùÉÛÛ¾ÛÛ •ÛÜ©Û ïõÁéõ ™öé. …Û¬Ûà 
Š¸ÛÁõ¶ÛÛ …¶Ûé ¶Ûà˜Ûé¶ÛÛ ¼Û•Ûé ™öé¦øÛ ÈÛ˜˜Ûé ©Ûé¶Ûà ¡¦ø¸Û ÍÛ©Û©Û ¼ÛþùÅÛÛ©Ûà ÁõÐéü 
™öé. …Û¾Û …Û ÜïõÍÍÛÛ¾ÛÛ× Ü¸ÛÍ¤ø¶Û¶Ûà ¡¦ø¸Û ¸Û¨Û ÉÛÁéõÁõÛÉÛ ¡¦ø¸Û ›÷ ÐüÛéýÛ 
™öé. Vm = 2 x S x n, šýÛÛÁéõ S ¶Ûé mm …¶Ûé n ›÷é ÁõàÈÛÛéÅýÛäÉÛ¶Û ¸ÛóÜ©Û 
Ü¾ÛÜ¶Û¤ø ÐüÛéÈÛÛ¬Ûà Vm ¶Ûé ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø ¾ÛÛ× þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ,

Vm = 2 x S x 
1000

n
 ¾Ûà¤øÁõ/ Ü¾ÛÜ¶Û¤ø

     = 
1000x60

2xsxn
m/sec

›ÛéS ¾Ûà¤øÁõ¾ÛÛ× …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛÐüÛéýÛ ©ÛÛé

Vm =2 x 400 x  ¾Ûà¤øÁõ/ Ü¾ÛÜ¶Û¤ø

= 24 ¾Ûà¤øÁõ/ Ü¾ÛÜ¶Û¤ = 0.4 ¾Ûà¤øÁõ/ÍÛéïõ¶¦

Vm = 2 x s x = S x  ¾Ûà¤øÁ õ/ ÍÛéïõ¶¦ 

©ÛÛé …Ðüá2 x S ¶ÛÛé …¬ÛÙ ¦ø¼ÛÅÛ Í¤ÖøÛéïõ …éÈÛÛé ¬ÛÛýÛ 
™öé.

ÁéõÍÛà¸ÛóÛéïéõ¤øá•Û •Û©Ûà ¶ÛÛ ÜïõÍÍÛÛ¾ÛÛ× ¸Û¨Û •Û¨Û©ÛÁõàïõÁõÈÛÛ 
¾ÛÛ¤éø ÍÛÁéõÁõÛÉÛŸ¦Õø¸Û ¶ÛÛéŠ¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

›ÛéS¾Ûà¤øÁõ¾ÛÛ× …Û¸ÛéÅÛÐüÛéýÛ ©ÛÛé Vm = 2 x s x n  ¾Ûà¤øÁõ/ 
Ü¾ÛÜ¶Û¤ø

ŠþùÛÐüÁõ¨Û (Examples) (Fig 3)

…éï õextrusion press …éïõ ¶ÛÛ ïéõ¶ïõ ¶ÛàÁéõÜ¦øýÛÍÛ 20 cm …¶Ûé rpm 
30/min ÐüÛéýÛ ©ÛÛé ÍÛÁéõÁõÛÉÛ ¡ö¦ø¸Û ¾Ûà¤øÁõ/ Ü¾ÛÜ¶Û¤ø ©Ûé¾Û›÷ ¾Ûà¤øÁõ/ÍÛéïõ¶¦ 
¾ÛÛ× ÉÛÛéµÛÛé.

5 = ÈýÛÛÍÛ = 40 cm

ïéõ¶ïõ ¶ÛÛ× …éïõ …Û¤øÛ þùøÁõÜ¾ÛýÛÛ¶Û Ü¸ÛÍ¤ø¶Û2s ›÷é¤øÅÛä× …×©ÛÁõïõÛ¸ÛÉÛé …Û¬Ûàs 
2 = 80 cm

¶Ûä¤ø¶Û¶ÛÛ •ÛÜ©Û¶ÛÛ Ü¶ÛýÛ¾ÛÛé (NEWTON’S LAWS OF 
MOTION)

•ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûà …ÍÛÁõÐéü¥øÇ •ÛÜ©Û ¶ÛÛ ÍÛ¾ÛàïõÁõ¨ÛÛé (Equations 
of motions under gravity)

ŠµÈÛÙ•ÛÛ¾Ûà Upward		  …µÛÛé•ÛÛ¾Ûà Downward

V = u - gt		  V = u + gt

S = ut-   gt2		  S = ut +  gt2

u2 - V2= 2gs		  V2-u2= 2gs

•ÛäÂú©ÈÛ¶Ûà …ÍÛÁõ Ðéü¥øÇ •ÛÜ©Û (Motions under gravity)

šýÛÛÁéõ  ÜÍ¬ÛÁõ ¸ÛþùÛ¬ÛÙ ‹˜ÛÛ†…é¬Ûà ¸Û¦éø ©ýÛÛÁéõ •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûé ïõÛÁõ¨Ûé 
¸Ûóä¬ÈÛà ©ÛÁõºõ ÍÛàµÛà ÅÛà¤øà¾ÛÛ× •ÛÜ©Û ïõÁõÉÛé ,…¶Ûé ©Ûé¶Ûà •ÛÜ©Û¾ÛÛ× …éïõ ÍÛÁõ”ÛÛé 
ÈÛµÛÛÁõÛé ¬Û©ÛÛé ›÷ÉÛé …¶Ûé šýÛÛÁéõ ©Ûé ¸Ûóä¬ÈÛà¶Ûà ÍÛ¸ÛÛ¤øà¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× …
ÛÈÛÉÛé ©ýÛÛÁéõ ©Ûé¶ÛÛé ÈÛé•Û ¾ÛÐü«¾Û ÐüÉÛé …Û¾Û ‹˜ÛÛ†…é¬Ûà ¾Ûäî©Û …ÈÛÍ¬ÛÛ¾ÛÛ×  
•ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûà …ÍÛÁ õÐéü¥øÇ ¸ÛþùÛ¬ÛÙ¾ÛÛ× …éïõ ÍÛ¾ÛÛ¶Û ¸ÛóÈÛé•Û Š©¸Û•Û 
¬ÛÉÛé ©Ûé›÷ Áõà©Ûé ¸ÛþùÛ¬ÛÙ ¸Ûóä¬ÈÛà¶Ûà Š¸ÛÁõ¶Ûà ÜþùÉÛÛ¾ÛÛ× •ÛÜ©Û ïõÁõÉÛé ©ýÛÛÁéõ 
©Ûé¶ÛÛ¾ÛÛ× •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûà …ÍÛÁõ Ðéü¥øÇ ¸ÛóÜ©Û ¸ÛóÈÛé•Û Š©¸Û•Û ¬ÛÉÛé . 
•ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûà …ÍÛÁõ Ðéü¥øÇ ¸ÛóÜ©Û ¸ÛóÈÛé•Û¶Ûé •ÛäÂú©ÈÛ ¸ÛóÈÛé•Û ïõÐéü ™öé. ©Ûé¶Ûé 
‘g’ ÈÛ¦é øþùÉÛÛÙÈÛÛýÛ ™öé.

ÈÛé•Û¾ÛÛ¶Û (Momentum)

¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛ ÈÛé•Û¶ÛÛ ›÷¬¬ÛÛ¶Ûé ÈÛé•Û¾ÛÛ¶Û ïõÐéü ™öé ÈÛé•Û¾ÛÛ¶Û¶Ûà  Ýïõ¾Û©Û 
¸ÛþùÛ¬ÛÙ¶ÛÛ þùÇ …¶Ûé ÈÛé•Û¶ÛÛ •Ûä¨ÛÛïõÛÁõ ¬Ûà ¾ÛÇé ™öé .©Ûé¶ÛÛé …éïõ¾Û 
Üïõ•ÛóÛ¾Ûà¤øÁõ/ÍÛéïõ¶¦ ™öé.

ÈÛé•Û¾ÛÛ¶Û = þùÇ x ÈÛé•Û

¶Ûä¤ø¶Û¶ÛÛ Ü¶ÛýÛ¾ÛÛé (Newton’s Laws)

¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û (First law)

šýÛÛ× ÍÛäµÛàïõÛé† ¸Û¨Û ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¼ÛÛÔ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× ¶Û …ÛÈÛé ©ýÛÛ× 
ÍÛäµÛà ÜÍ¬ÛÁ õ¸ÛþùÛ¬ÛÙ ÜÍ¬ÛÁõ …¶Ûé •ÛÜ©Û¾ÛÛ¶Û ¸ÛþùÛ¬ÛÙ •ÛÜ©Û¾ÛÛ× ÁõÐéü ™öé.

¼Ûà›Ûé Ü¶ÛýÛ¾Û (Second law)

¸ÛþùÛ¬ÛÙ¶Ûà •ÛÜ©Û ¾ÛÛ ¬Û©ÛÛ ºéõÁõºõÛÁõ ¶ÛÛéþùÁõ ©Ûé¶ÛÛ ¸ÛÁ õÅÛ•ÛÛ¦éøÅÛ ¼ÛÛÔ ¼ÛÇ¶ÛÛ 
ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× …¶Ûé ¼ÛÇ¶Ûà ÜþùÉÛÛ¾ÛÛ ÐüÛéýÛ ™öé.

ªÛà›Ûé Ü¶ÛýÛ¾Û (Third law)

¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¼ÛÇ ÅÛÛ•Ûé ©ýÛÛÁéõ Š©¸Û•Û ¬Û©ÛÛ× …Û–ÛÛ©Û …¶Ûé ¸Ûó©ýÛÛ–ÛÛ©Û  
…éïõÍÛÁõ”ÛÛ ©Ûé¾Û›÷ ÍÛÛ¾ÛÍÛÛ¾Ûà  ÜþùÉÛÛ¾ÛÛ× ÐüÛéýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.22
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…Û’äõÜ©Û4 ¾ÛÛ× þùÉÛÛÙÈýÛÛ ¾Ûä›÷¼Û ÁõàÈÛé¤ø ›Ûé†¶¤ø Í¤Öéø¸Û ̧ ÛÁõÅÛÛ•Û©Ûä¼ÛÇ  ›÷é¤øÅÛä 
©Ûé¾Û›÷ ©Ûé¶Ûà ÜÈÛÂúµµÛ ÜþùÉÛÛ¾ÛÛ× ÐüÛéýÛ ™öé (Fig 4)

ÈÛé•Û¾ÛÛ¶Û ÍÛ×ÁÕõ“Û¨Û ¶ÛÛé Ü¶ÛýÛ¾Û ()

šýÛÛÁéõ ¼Ûé •ÛÜ©Û¾ÛÛ¶Û ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ›Û¨Û©ÛÛ ïéõ  …›Û¨Û©ÛÛ ¸ÛóÐüÛÁõ ¬ÛÛýÛ 
©ýÛÛÁéõ, ¸ÛóÐüÛÁõ ¸ÛÐéüÅÛÛ ¼Û•Ûé ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ÅÛÛ•Û©ÛÛ ÈÛé•Û¾ÛÛ¶Û ¶ÛÛ ÍÛÁõÈÛÛÇÛ= 
¸ÛóÐüÛÁõ ¼ÛÛþù ÈÛé•Û¾ÛÛ¶Û¶ÛÛé ÍÛÁõÈÛÛÇÛé …¬ÛÈÛÛ ¸ÛóÐüÛÁõ ¼ÛÛþù ÈÛé•Û¾ÛÛ¶Û¾ÛÛ× ¬Û©ÛÛ 
ºéõÁõºõÛÁõ¶ÛÛé þùÁõ ÉÛä¶ýÛ ÐüÛéýÛ ™öé.

m1-¸Ûó¬Û¾Û ¸ÛþùÛ¬ÛÙ¶Ûä× þùÇ

V1-¸Ûó¬Û¾Û ¸ÛþùÛ¬ÛÙ¶ÛÛé ÈÛé•Û

m2-¼Ûà›Û ¸ÛþùÛ¬ÛÙ¶Ûä×  þùÇ

v2-¼Ûà›Û ¸ÛþùÛ¬ÛÙ¶ÛÛé ÈÛé•Û

ÈÛé•Û¾ÛÛ¶Û = mxv = mass of body (¸ÛþùÛ¬ÛÙ¶Ûä× þùÇ) xits velocity 
(¸ÛþùÛ¬ÛÙ¶ÛÛéÈÛé•Û)

©Ûé¾Û›÷ ÈÛé•Û¾ÛÛ¶Û¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ¶ÛÛé þùÁõ ©Ûé¶ÛÛ ¸ÛÁ õÅÛÛ•Û©Ûä ¼ÛÇ

ÐüÈÛé ¼ÛÇ = þùÇ x ¸ÛóÈÛé•Û

ÐüÈÛé ¼Ûé ¸ÛþùÛ¬ÛÙ ¸ÛÁ õ¸ÛóÐüÛÁõ ¸ÛÐéüÅÛÛ¶ÛÛé ÈÛé•Û¾ÛÛ¶Û =¸ÛóÐüÛÁõ ¸Û™öà ¶ÛÛé 
ÈÛé•Û¾ÛÛ¶Û 

m1 × v1 + m2 × v2  = (m1+m2) V

ÈÛÛÐü¶Û¶Ûé  ÅÛ•Û©ÛÛ ŠþùÛÐüÁõ¨ÛÛé (Terms-some examples in 
vehicles)

Í¬ÛÛ¶ÛÛ×©ÛÁõ (Displacement)

šýÛÛÁéõ ¶ÛÇÛïõÛÁ¾ÛÛ×õ Ü¸ÛÍ¤ø¶Û •ÛÜ©Û ïõÁõ©ÛÛé ÐüÛéýÛ ©ýÛÛÁéõ TDC (Top dead 
centre) …¶Ûé BDC (Bottom dead centre) ÈÛ˜˜Ûé ¶ÛÛ× …×©ÛÁõ¶Ûé 
Ü¸ÛÍ¤ø¶Û ³ùÛÁõÛ ¬Û©Ûä× Í¬ÛÇÛ×©ÛÁ õïõÐéü ™öé (Fig 5)

¡ö¦ø¸Û (Speed)

ÈÛÛÐü¶Û ¶Ûà ¡ö¦ø¸Û ¼Ûé Áõà©Ûé þùÉÛÛñÈÛà ÉÛïõÛýÛ ™öé.

	 ÈÛÛÐü¶Û ¶Ûà ¡ö¦ø¸Û Üïõ¾Ûà / ïõÅÛÛïõ …¬ÛÈÛÛ ¾ÛÛ†ÅÛ/ïõÅÛÛïõ.

	 …é¶œ÷¶Û¶Ûà ¡ö¦ø¸Û rpm ¾ÛÛ× 

ÈÛé•Û (velocity)

ÍÛÛ¾ÛÛ¶ýÛ  Áõà©ÛéÁõÛé¦ø ¸ÛÁõÈÛÛÐü¶Û¶Ûà ¡ö¦ø¸Û …¶Ûé ÜþùÉÛÛ¾ÛÛ× ºéõÁõºõÛÁõ ¬ÛÛýÛ ™öé. 
…Û¬Ûà •Û¨Û©ÛÁõà ÈÛ”Û©Ûé

ÈÛÛÐü¶Û¶ÛÛé ÈÛé•Û µýÛÛ¶Û¾ÛÛ ÅÛéÈÛÛ¾ÛÛ …ÛÈÛé ™öé. 

¸ÛóÈÛé•Û (Acceleration)

ÁõÛé¦ø ¸ÛÁõ šýÛÛÁéõ ÈÛÛÐü¶Û¶Ûà •ÛÜ©Û¾ÛÛ× ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé ©ýÛÛÁéõ ©Ûé¶Ûé ¸ÛóÈÛé•Û 
ïõÐéü ™öé.

Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û …¬ÛÈÛÛ ¸ÛóÜ©Û ¸ÛóÈÛé•Û (Deceleration) (Fig 6)

šýÛÛÁéõ ÈÛÛÐü¶Û¾ÛÛ× ¼Ûóéïõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ …ÛÈÛé ™öé. ©ýÛÛÁéõ ÈÛÛÐü¶Û¶Ûà 
•ÛÜ©Û¾ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé. ›÷é¶Ûé Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û …¬ÛÈÛÛ ¸ÛóÜ©Û ¸ÛóÈÛé•Û ïõÐéü 
™öé.

ÈÛÜ’õýÛ …¬ÛÈÛÛ ïõÛéÜ¨ÛýÛ •Û©Ûà (Circular  or  angular  motion) 
(fig 7)

ÈÛÍ©Ûä ›Ûé ¸ÛÛé©ÛÛ¶Ûà µÛÁõà Š¸ÛÁõ ÈÛ©ÛèÇÛïõÛÁõ ºõÁõ©ÛàÐüÛéýÛ ©ÛÛé ©Ûé¶Û éïõÛé¨ÛàýÛ 
ÈÛé•Û ïõÐéü ™öé. 

ŠþùÛÐüÁõ¨Û (Examples) 

ÈÛÜ’õýÛ •ÛÜ©Û¾ÛÛ× ¸ÛþùÛ¬Ûñ (þùÛ.©Û. ÉÛÛºõ¤ø, …é“ÛÅÛ, •ÛàýÛÁõ, ÈÛÐüàÅÛ, •ÛÁõ•Û¦øà, 
ºõÅÛÛýÛÈÐüàÅÛ …¶Ûé •ÛóÛ†¶¦øà•Û ÈÐüàÅÛ) ©Ûé¶Ûà µÛÜÁõ¶Ûà …ÛÍÛ¸ÛÛÍÛ …˜ÛÇ 
•ÛÜ©Û¬Ûà ºõÁéõ ™öé. 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.22
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©Ûé¶Ûé ïõÛé¨ÛàýÛ ÈÛé•Û Š¸ÛÁõÛ×©Û ÈÛÜ’õýÛÈÛé•Û ¸Û¨Û ïõÐéü ™öé. 

-	 ©Ûé¾Û›÷ ©Ûé¶Ûé ¾Ûà¤øÁõ / ÍÛéïõ¶¦ø …¬ÛÈÛÛ ÁéõÜ¦øýÛ¶Û ¸ÛóÜ©ÛÍÛéïõ¶¦ø ÈÛ¦éø 
þùÉÛÛñÈÛÛýÛ ™öé.

¸ÛþùÛ¬Ûñ¶Ûà ÜÍ¬ÛÁõ …¶Ûé •ÛÜ©Û¾ÛÛ¶Û …ÈÛÍ¬ÛÛ (Bodies at rest and in 
motion)

¼Ûóéïõ ÜÍÛÍ¤ø¾Û¶Ûé ÅÛ•Û©ÛÛ ¸ÛþùÛé (Terms Related to brake system)

þùÁéõïõ ÈÛÛÐü¶Û ¼Ûóéïõ ÜÍÛÍ¤ø¾Û µÛÁõÛÈÛé ™öé. ›÷ýÛÛÁéõ ˜ÛÛÅÛä ÈÛÛÐü¶Û¾ÛÛ× ¼Ûóñî¶ÛÛé 
Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ÈÛÛÐü¶Û¶ÛÛ× ÈÛé•Û¾ÛÛ× 

–Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé …¶Ûé ÈÛÛÐü¶Û ¸ÛóÈÛé•Û ïõÁéõ ™öé.

©Ûé¾Û›÷ ÈÛÛÐü¶Û …¾Ûäïõ …×©ÛÁ õïõÛ¸Ûà¶Ûé …¤øïõà  ›ÛýÛ ™öé. ¼Ûóñïõ ¶ÛÛ Š¸ÛýÛÛé•Û¶Ûé 
ÅÛ•Û©ÛÛ ¾Ûä”ýÛ ¾ÛäþùÛ…Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û  (Deceleration) (a) (Fig 8)

˜ÛÛéïõïõÍÛ ÍÛ¾ÛýÛ•ÛÛÇÛ ¾ÛÛ× ÈÛé•Û ¾ÛÛ× ¬Û©ÛÛ× –Û¤øÛ¦øÛ¶ÛéÜ¶ÛýÛ©Û ¸ÛóÈÛé•Û ïõÐéü ™öé. 
þù.©Û. ›Ûé 90 kmph  ¬Ûà •ÛÜ©Û ïõÁõ©Ûà

…éïõïõÛÁõ 10 ÍÛéïõ¶¦ø ¼ÛÛþù …¤øïéõ ©ÛÛé.

Ü¶ÛýÛ¾Û ¸ÛóÈÛé•Û = 90 x 
3600

1000
  x 1/10

Type equation here.

= 25m/s/10sec

= 2.5m/sec2

Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û ÍÛ¾ÛýÛ (Deceleration distante)

›÷ýÛÛ× 10 ÍÛéïõ¶¦ø ÈÛÛÐü¶Û¶Ûé …¤øïõÛÈÛÈÛÛ ¾ÛÛ¤éø ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ ™öé.

…¤øïõÈÛÛ ÍÛäµÛà¶Ûä×  …×©ÛÁõ (Stopping distance)

¸ÛóÜ©Û ¸ÛóÈÛé•Û þùÁõ¾ýÛÛ¶Û ïõÛÁõ ›÷é¤øÅÛä×  …×©ÛÁõïõÛ¸Ûé ©Ûé …×©ÛÁõ ¶Ûé Stopping 
distance  ‘d‘ ïõÐéü ™öé. ¸ÛÁ×õ©Ûä ïäõÅÛ Stopping distance …é ÍÛÛ¾ÛÛ¶ýÛ 
Stopping distance ›÷é¤øÅÛä× ©Ûé¾Û›÷ ¦ÖøÛ†ÈÛÁõ ÈÛ¦éø ¼Ûóéïõ ¾ÛÛÁõÈÛÛ ¾ÛÛ¤éø¶Ûà 
¸ÛóÜ©ÛÜïõýÛÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛ ÍÛäµÛà ïõÛÁõ ®ùÛÁõÛ ïõÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛ …×©ÛÁ 
¶Ûé ÍÛÁõÈÛÛÇÛ ›÷é¤ÕøÅÛä× ÐüÛéýÛ ™öé.

¸ÛóÜ©ÛÜ’õýÛÛ ÍÛ¾ÛýÛ ¶Ûà˜Ûé ¾Ûä›÷¼Û ÍÛ¾Û›ÛÈÛà ÉÛïõÛýÛ.

•ÛÛ¦øà¾ÛÛ× ¼Ûóéïõ¶ÛÛ Š¸ÛýÛÛé•ÛÈÛ”Û©Ûé ¦ÖøÛ†ÈÛÁ õÁõÛé¦ø ¸ÛÁõ¶ÛÛ …ÈÛÁõÛéµÛ/½ÛýÛ ¶Ûé 
ÍÛ¾Û›÷ÈÛÛ ¾ÛÛ¤éø ¬ÛÛé¦øÛé ÍÛ¾ÛýÛ ÅÛé ™öé. ›÷é¶Ûé ¸ÛóÜ©ÛÜ’õýÛÛ ÍÛ¾ÛýÛ ïõÐéü ™öé. …Û 
ÍÛ¾ÛýÛ þùÁõ¾ýÛÛ¶Û  …¤øïõ©ÛÛ …•ÛÛŠ ÈÛÛÐü¶Û ¬ÛÛé¦ä×ø …×©ÛÁõ ïõÛ¸Ûé ™öé. …Û¾Û 
”ÛÁéõ”ÛÂú stopping distance ˜ÛÛÅÛïõ (¦ÖøÛ†ÈÛÁõ) ïõÁõ©ÛÛ …ÅÛ•Û ©Ûé¾Û›÷ 
¬ÛÛé¦ä×ø ÈÛµÛÛÁé õÐüÛéýÛ ™öé. ¸ÛóÜ©ÛÜ’õýÛÛ ÍÛ¾ÛýÛ þùÁéõïõ ˜ÛÛÅÛïõ ¾Ûä›÷¼Û …ÅÛ•Û …
ÅÛ•Û ÐüÛéýÛ ™öé. 

ŠþùÛÐüÁõ¨Û (Example)

…éïõ ïõÛÁõ 72 km/h ¶Ûà ¡ö¦ø¸Ûé ©Ûé¾Û›÷  5 meter/sec2  ¶ÛÛ ¸ÛóÜ©Û¸ÛóÈÛé•Û 
ÍÛÛ¬Ûé •ÛÜ©Û ïõÁéõ ™öé. ›Ûé ˜ÛÛÅÛïõ¶ÛÛé ¼Ûóéïõ ¾ÛÛÁõ©Ûà ÈÛ”Û©Ûé ¸ÛóÜ©ÛÜ’õýÛÛ ÍÛ¾ÛýÛ 
1.5 sec ÐüÛéýÛ ©ÛÛé stopping distance ÉÛÛéµÛÛé.

Š«ÛÁõ (solution)

ïõÛÁõ¶ÛÛé ÈÛé•Û = 72  km/h 

= 20 m/sec

¸ÛóÈÛé•Û  = 5 m/sec2

ÍÛÛ¾ÛÛ¶ýÛ Í¤øÛé¸Ûá•ÛÜ¦øÍ¤ø¶ÍÛ s= (meter) = 

ÐüÈÛé ïäõÅÛ ¤øÛé¤øÅÛ Í¤øÛé¸Ûá•Û Ü¦øÍ¤ø¶ÍÛ

= 40meter + ÈÛé•Û x  ¸ÛóÜ©ÛÜ’õýÛÛ ÍÛ¾ÛýÛ¾ÛÛ× 

= 40 meter + (20 × 1.5) meter

= 70 meter

¶ýÛä¤ø¶Û¶ÛÛ •ÛÜ©Û¶ÛÛ Ü¶ÛýÛ¾ÛÛé

ÈÛÛÐü¶Û¶Ûé ÅÛ•Û©ÛÛ ŠþùÛÐüÁõ¨ÛÛé

¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û (ŠþùÛÐüÁõ¨ÛÍÛÜÐü©Û) (Fig 9)

ÜÍ¬ÛÁõ ¸ÛþùÛ¬Ûñ …¬ÛÈÛÛ ÍÛ©Û©Û •ÛÜ©ÛÉÛàÅÛ ¸ÛþùÛ¬Ûñ (bodies at rest  or 
in uniform motion)

Ü¦ø¡öÅÛ …êÜ¶›÷¶Û¾ÛÛ× top dead centre Š¸ÛÁõÛéïõ©Û …×Ü©Û¾Û Ý¼Ûþäù ©Ûé¾Û›÷ 
bottom dead centre(©ÛÇàýÛÛ ¶Ûä× Ý¼Ûþäù) ¸ÛÁõ ›÷¦ø©ÛÛ¶Ûà …ÍÛÁõ¶Ûé 
ÅÛàµÛé Í¬ÛÛýÛà ÁõÐéü ™öé. •ÛéÍÛ¶ÛÛ þù¼ÛÛ¨Û¶ÛÛ ÜÈÛÍ©ÛÁõ¨Û …¬ÛÈÛÛ ¹ÅÛÛýÛ 
ÈÐüàÅÛ¶Ûà •Û©Ûà¶Ûé ÅÛàµÛé Ü¸ÛÍ¤ø¶Û TDC ¬Ûà BDC ÈÛ˜˜Ûé •ÛÜ©Û ïõÁéõ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.22
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¼Ûà›Ûé Ü¶ÛýÛ¾Û (ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û) Second law (with examples) 
(Fig 10)

•ÛÜ©Û¾ÛÛ ÁõÐéüÅÛÛ ¸ÛþùÛ¬Ûñ (þùÛ.©Û. …êÜ¶›÷¶Û¶ÛÛé ½ÛÛ•Û …¬ÛÈÛÛ ïõÛÁõ) ¶Ûà 
•ÛÜ©Û¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ¶ÛÛþùÁõ¶Ûé ©Ûé¶ÛÛ ¸ÛÁõÅÛ•ÛÛ¦éøÅÛ ¼ÛÇ¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× 
…¶Ûé ©Ûé¶Ûà ÜþùÉÛÛ¾ÛÛ× ÐüÛéýÛ ™öé. 

•ÛÜ©Û¾ÛÛ ÁõÐéüÅÛÛ ïõ¶Ûéî¤øá•Û ÁõÛé¦ øBDC ¸ÛÛÍÛé ÜÍ¬ÛÁõ ¬Ûˆ ›ÛýÛ ™öé. 

ÈÛÛÐü¶Û¶Ûà •ÛÜ©Û¶Ûà ÜþùÉÛÛ ¸ÛÈÛ¶Û¶Ûà •ÛÜ©Û¶Ûé ÅÛàµÛé …ÈÛÁõÛéµÛÛýÛ ™öé. 

šýÛÛÁé õÈÛÛÐü¶Û §øÛéÇÛÈÛ ¸ÛÁõ ¶Ûà˜Ûé¶Ûà ÜþùÉÛÛ¾ÛÛ× •ÛÜ©Û ïõÁéõ ™öé. ©ÛÛé ©Ûé¶Ûà 
¡ö¦ø¸Û ÈÛµÛé ™öé. 

šýÛÛÁ éõÈÛÛÐü¶Û §øÛéÇÛÈÛ ̧ ÛÁõ Š¸ÛÁõ¶Ûà ÜþùÉÛÛ¾ÛÛ× •ÛÜ©Û ïõÁéõ ™öé. ©ÛÛé ©Ûé¶Ûà ¡ö¦ø¸Û  
¾ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé.  

ªÛà›Ûé Ü¶ÛýÛ¾Û (ŠþùÛÐüÁõ¨ÛÍÛÜÐü©Û) (Fig 11 of 12)

•	 þùÁéõï õÜ’õýÛÛ ¾ÛÛ¤éø ÍÛ¾ÛÛ¶Û ¾ÛäÅýÛ¶Ûà ¸ÛÁ×õ©Ûä ÜÈÛÂúµµÛ ÜþùÉÛÛ¾ÛÛ ¸ÛóÜ©Û Ü’õýÛÛ 
ÐüÛéýÛ ™öé. Š¸ÛÁõ¶Ûà ÜþùÉÛÛ¶ÛÛ ©Û¾ÛÛ¾Û ¼ÛÇÛé¶ÛÛ ÍÛÁõÈÛÛÇÛé = ¶Ûà˜Ûé¶Ûà 
ÜþùÉÛÛ¶ÛÛ ©Û¾ÛÛ¾Û ¼ÛÇÛé¶ÛÛé ÍÛÁõÈÛÛÇÛé.

•	 ›÷éïõÈÛ¦éø ‹˜ÛïõÛ©Ûä× ©ÛºõÛÈÛ©ÛýÛäïõ©Û ÈÛ›÷¶Û

•	 ’éõ¶Û ¶ÛÛ þùÛéÁõ¦øÛ ÈÛ¦éø ‹˜ÛïõÛ©Ûä× …êÜ¶›÷¶Û.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.22
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•ÛÜ©Û …¶Ûé ÈÛé•Û ÍÛ×¼Û×ÜµÛ©Û ÍÛ¾ÛÍýÛÛ…Ûé (Related problems on speed & velocity)		
							       …éîÍÛÁõÍÛÛ†¡ 1.5.23

ŠþùÛÐüÁõ¨Û (Examples)

…éïõ ¸ÛþùÛ¬Ûñ ÍÛàµÛà Áéõ”ÛÛ¾ÛÛ× 168 ¾Ûà¤øÁõ¶Ûä× …×©ÛÁõ 21 ÍÛéïõ¶¦ø¾ÛÛ× ïõÛ¸Ûé ™öé. 
©ÛÛé ¸ÛþùÛ¬Ûñ ïéõ¤øÅÛÛ ÈÛé•Û¬Ûà …×©ÛÁõ ïõÛ¸ÛéÅÛ ÐüÉÛé.

ÈÛé•Û = ïõÛ¸ÛéÅÛ …×©ÛÁõ / ÍÛ¾ÛýÛ

     = 168 ¾Ûà¤øÁõ / 21 ÍÛéïõ¶¦ø 

     = 8 ¾Ûà¤øÁõ / ÍÛéïõ¶¦ø

…éïõ ¤Öéø¶Û ¼Ûé Í¤éøÉÛ¶Û ÈÛ˜˜Ûé 150 Üïõ¾Ûà ¶Ûä× …×©ÛÁ õ2 1/2  ïõÅÛÛïõ ¾ÛÛ× ïõÛ¸Ûé 
™öé. ©ÛÛé ©Ûé¶Ûà ÍÛÁéõÁõÛÉÛ ¡ö¦ø¸Û¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. 

ÍÛÁéõÁõÛÉÛ ¡ö¦ø¸Û ÈÛé•Û= ïõÛ¸ÛéÅÛ …×©ÛÁõ / ÅÛàµÛéÅÛ ÍÛ¾ÛýÛ

	 = 150 km/2 1/2hrs = 5
2150

2
5

150
×=   Km/hr

	 = 60 km/hrs.

•	 …éï õÈÛÛÐü¶Û …éïõµÛÛÁõà ¸ÛóÈÛé•Ûà •ÛÜ©Û ïõÁõà¶Ûé 4 ÍÛéïõ¶¦ø ¾ÛÛ× 8 Üïõ¾Ûà / 
ïõÅÛÛïõ ¬Ûà 24 Üïõ.¾Ûà / ïõÅÛÛïõ ¶ÛÛéÈÛé•Û ¸ÛóÛ¸©Û ïõÁéõ ™öé. ©ÛÛé …Û ÍÛ¾ÛýÛ 
þùÁõ¾ýÛÛ¶Û ©Ûé¶ÛÛé ¸ÛóÈÛé•Û …¶Ûé ïõÛ¸ÛéÅÛ …×©ÛÁõ ÉÛÛéµÛÛé.

¸ÛóÛÁ×õÜ½Ûïõ ÈÛé•Û = 8 km/hr(u)

…×Ü©Û¾Û ÈÛé•Û   = 24 km/hr(v)	
2m/sec

t

u-v
a =

ÍÛ¾ÛýÛ       =  4 sec (t)	 ¸ÛóÈÛé•Û a = (v-u)/t m/sec2

\ v =u+at
24 km/hr = 8 km/hr + a x 4 sec

(24 km/hr - 8 km/hr -16 km/hr)

\ 4a sec = 16 km/hr = 16000 metre/3600 sec.

\ ¸ÛóÈÛé•Û  (acceleration) (a) = 16000 metre/3600 x 4 sec2

			   4a=4.44

(Acceleration)  (a) = 1.1 meter/ sec2

Dlstance travelled (4a) = 4 x 1.1 meter

            =4.4meter

…éïõïõÛÁõ 50 (Üïõ.¾Ûà / ïõÅÛÛïõ) ¶ÛÛ ÈÛé•Û¬Ûà •ÛÜ©Û ïõÁéõ ™öé. ›Ûé ©Ûé¶Ûé 45 
ÍÛéïõ¶¦ø¾ÛÛ× Œ½Ûà ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé¶ÛÛé ¸ÛóÜ©ÛÈÛé•Û ÉÛÛéµÛÛé. 

¸ÛóÛÁ×õÜ½ÛïõÈÛé•Û = 50  km/hr 		  (1 km= 1000 meter) 

 …×Ü©Û¾ÛÈÛé•Û  = 0km/hr		  (1 hours= 3600 secs)

 ÍÛ¾ÛýÛ      =  45 sec

v = u - at	

20.3m/sec
sec 45

m/sec 13.88

t

v
  a

m/sec 13.88 m/sec 
18

5
 x50km/hr

===

=   

0 = u - at

u = at

50000/3600 meter /sec = a × 45 sec 

\¸ÛóÜ©Û ¸ÛóÈÛé•Û (Retardation) = 50000/3600 x 45 meter /sec2

=  0.30meter /sec2

…éïõ ¸ÛþùÛ¬ÛÙ •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûà …ÍÛÁõ Ðéü¥Ç ¾Ûäïõ©Û Áõà©Ûé ›÷¾Ûà¶Û ¸ÛÁõ  
…éïõ ÍÛéïõ¶¦ø¾ÛÛ× ¸Û¦éø ™öé ©ÛÛé ¸ÛþùÛ¬ÛÙ ïéõ¤øÅÛà ÿ˜ÛÛˆ¬Ûà ¸Û¦éøÅÛ ÐüÉÛé ©Ûé ÉÛÛéµÛÛé.  
g = 9.81 meter /sec2 ÅÛÛé.

	 ¸ÛóÛÁ×õÜ½ÛïõÈÛé•Û (u)	 = 0  meter /sec

	 •ÛäÂú©ÈÛ¸ÛóÈÛé•Û       	 = 9.81  meter / sec2(g)

	 ÍÛ¾ÛýÛ		 = 45 sec

	 ÅÛàµÛéÅÛ ÍÛ¾ÛýÛ	 = 1 sec (t)

	 = ut + 
2
1

 gt2 0 x 1 sec = 
2
1

 x 9.81 m/sec2 x 12sec

	 = 0 × 1 sec +
2
1

 x 9.81 meter / sec2 × 1 sec2

	 1 sec2 = 4.905  meter	 s = 4.905 meter

•	 …éï õÜÍ¬ÛÁõ ¸ÛþùÛ¬ÛÙ Š¸ÛÁ õ30  ›÷é¤øÅÛä× ¼ÛÇ ÅÛÛ•Ûé ™öé. ›Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶Ûä× 
ÈÛ›÷¶Û 50 Üïõ•ÛóÛ ÐüÛéýÛ ©ÛÛé 4 ÍÛéïõ¶¦ø ¸Û™öà ¸ÛþùÛ¬ÛÙ¶ÛÛé ÈÛé•Û …¶Ûé ©Ûé 
ÍÛ¾ÛýÛ•ÛÛÇÛ þùÁõ¾ýÛÛ¶Û ¸ÛþùÛ¬ÛÙ ÈÛ¦éø ïõÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©Ûä× …×©ÛÁõ ©Ûé¾Û›÷ 
¸ÛóÈÛé•Û ÉÛÛéµÛÛé. 

	 F = m × a 

	 30 N = 50 kg ×  a 

	 3 kg × meter / sec2 = 50 kg ×  a

	 \ ¸ÛóÈÛé•Û acceleration = 3/50 meter / sec2

	 = 0.06 meter / sec2		  a= 0.06 meter / sec2  

	 v = u + at

	 = 0+ 0.06 meter / sec2× 4 sec 

	 = 0.24 meter / sec2

	 s = ut + 1/2 at2

	 = 0 + 1/2 x 0.06 meter / sec2× 16 sec2

	 = 0.48 meter      s = 0.48 meter

•	 …éïõ ¸Û¬¬ÛÁõ¶Ûé 120 meter / sec ¶ÛÛ ÈÛé•Û¬Ûà Š¸ÛÁõ¶Ûà ÜþùÉÛÛ¾ÛÛ×  
ºêõïõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ

	 (…) ¸Ûóä¬ÈÛà ©ÛÁõºõ ¸ÛÛ™öÛ ºõÁõÈÛÛ¶Ûà ÉÛÄõ…Û©Û ïõÁéõ ©ýÛÛÁéõ ¸Û¬¬ÛÁéõ ¸ÛóÛ¸©Û 
ïõÁéõÅÛ ¾ÛÐü«Û¾Û ‹˜ÛÛˆ

	 (¼Û) ¸Û¬¬ÛÁ õŠ¸ÛÁõ ©ÛÁõºõ ›÷ˆ ¸ÛÛ™öÛé ºõÁéõ ©ýÛÛ× ÍÛäµÛà ÅÛÛ•Û©ÛÛé ïäõÅÛ 
ÍÛ¾ÛýÛ 

	 (ïõ) ¸Ûóä¬ÈÛà ¸ÛÁõ …¬Û¦øÛˆ ©ýÛÛÁéõ ¸¬¬ÛóÁ¶ÛÛé ÈÛé•Û ÉÛÛéµÛÛé.

	 ¸ÛóÛÁ×õÜ½ÛïõÈÛé•Û = 120  meter /sec(u)
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	 …×Ü©Û¾ÛÈÛé•Û = 0meter /sec (v) (g = 10meter /sec2)

	 •ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûé ïõÛÁõ¨Ûé ¸ÛóÜ©ÛÈÛé•Û = 10meter /sec2

	 u2 – v2= 2g.s

	 \120 meter2 /sec2  - 0 = 2 x 10 m/sec2 x s

	 \ s = 120 x 120/2 × 10 meter = 
10 x 2

 x120120

	 = 720 meter

šýÛÛÁéõ ¸Û¬¬ÛÁõ ¸Ûóä¬ÈÛà ©ÛÁõºõ ¸ÛÛ™öÛ ºõÁõÈÛÛ¶Ûà ÉÛÄõ…Û©Û ïõÁéõ ©ýÛÛÁéõ  
ÉÛÄõ…Û©Û¶ÛÛé ÈÛé•Û= 0 m/ sec2

•ÛäÂú©ÈÛÛïõÌÛÙ¨Û¶Ûé ïõÛÁõ¨Ûé ¸ÛóÈÛé•Û = 10 m/sec2, ïõÛ¸ÛéÅÛ …×©ÛÁõ = 720 
meter

	 \v2 - u2 = 2as    v2-0 = 2 x 10 m /sec2×720 m

	 v2-0=2×10×720   meter2 /sec2 22 sec / m 14400v = 	
\ v = 120 meter /sec.

	 ¸Û¬¬ÛÁ õŠ¸ÛÁõ ¸ÛÐüÛê˜Ûé …¶Ûé ©Ûé¶ÛÛé ÈÛé•Û 0 meter/sec ¶ÛÛé ÈÛé•Û ¸ÛóÛ¸©Û 
ïõÁéõ ©ýÛÛ× ÍÛäµÛà ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ 

	 = u/g =(120m/s)/(10m/s2) = 12 sec.

	 ÜÍ¬ÛÁõ ÜÍ¬Û©Ûà ¾ÛÛ¬Ûà ÉÛÄõ ¬ÛýÛÛ ¼ÛÛþù   Û¬¬ÛÁõ 120 meter/sec ¶ÛÛé

	 ÈÛé•Û ¸ÛóÛ¸©Û ïõÁéõ ©ýÛÛ× ÍÛäµÛà ÅÛÛ•Û©ÛÛé ÍÛ¾ÛýÛ = v/g =12sec.

	 ÜÅÛµÛéÅÛÛé ïäõÅÛ ÍÛ¾ÛýÛ = 24sec.

•	 …éïõ …éÜ¶›÷¶Û ¶Ûä ºõÅÛýÛÛ ÈÐüàÅÛ  2800 rpm ºõÁõ©Ûä ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé¶ÛÛ 
ïõÛé¨ÛàýÛ ÈÛé•Û ÁéõÜ¦øýÛ¶Û /ÍÛéïõ¶¦ø ¾ÛÛ× ÉÛÛéµÛÛé (Fig 1&2)

	 ïõÛéÜ¨ÛýÛ ÈÛé•Û (w) =  …éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× ¬Û©ÛÛ ïõÛéÜ¨ÛýÛ Í¬ÛÛ¶ÛÛ×©ÛÁõ ¶ÛÛ 
þùÁõ¶Ûé ïõÛéÜ¨ÛýÛ ÈÛé•Û(w) ïõÐéü ™öé.

	 Solution 

	 ¹ÅÛÛýÛ ÈÐüàÅÛ¶ÛÛé ïõÛé¨ÛàýÛ ÈÛé•Û  w = 2πN/60 rad/sec 		
[N =2800 rpm]

	 = 2π ×2800/60 rad/sec  

	 = 293.3 rad/sec

•	 …éïõ ïõÛÁõ¶ÛÛ ÈÐüàÅÛ¶ÛÛé ÈýÛÛÍÛ 540 mm  ™öé ©Ûé ÁõÛé¦ø ¸ÛÁõ 120° ¶ÛÛ 
”Ûæ¨Ûé ÈÛÇÛ×ïõ ÅÛé ©ÛÛé ÈÐüàÅÛ ¸ÛÁõ ïõÛé† …éïõ Ý¼Ûþäù …é ïõÛ¸ÛéÅÛä õ …×©ÛÁõ 
ÉÛÛéµÛÛé.

Solution

	 ÈÐüàÅÛ ¶ÛÛ…éïõ …Û¤øÛ× ¾ÛÛ 2π radians ÐüÛéýÛ ™öé 

	 i.e. 2π radians = 360°

	 ÐüÈÛé ÈÐüàÅÛ 120° (angle)   ¶ÛÛ ”Ûæ¨Ûé ÈÛÇÛ×ïõ ÅÛé ™öé 

	 120 × 2π/360 = 2.094 radians

	 ÈÐüàÅÛ ¸ÛÁõ …éïõ Ý¼Ûþäù …é ïõÛ¸ÛéÅÛä  …×©ÛÁõ s = re

	 (r = 270 mm 
	 θ = 2.094 radians)
	 S = 270  ×2.094 mm
		  = 565.38 mm

	 Ý¼Ûþäù ³ùÛÁõÛ ïõÛ¸ÛéÅÛä× ¸ÛÜÁõµÛàýÛ …×©ÛÁõ   = 565.38 mm

•	 …éïõ ïõÛÁõ¶ÛÛ ¸ÛÛ™öÅÛÛ ÈÐüàÅÛ¶ÛÛé ÈýÛÛÍÛ  600 mm ™öé. ©Ûé¶ÛÛ ¸ÛÛ™öÅÛÛ 
…é“ÛÅÛ 250 rpm  ¶Ûà •ÛÜ©Û …é ºõÁéõ ™öé.©ÛÛé ¸ÛÛ™öÅÛÛ ÈÐüàÅÛ¶Ûà 
¸ÛÜÁõµÛàýÛ(¸ÛéÁõàºõÁõàýÛÅÛ) ¡ö¦ø¸Û meter/sec  ¾ÛÛ× ÉÛÛéµÛÛé.

Solution

    ¸ÛÜÁõµÛàýÛ(¸ÛéÁõàºõÁõàýÛÅÛ) ¡ö¦ø¸Û (m/s)
6
1

1000

πdN
×

	
m/sec7.85

1000

250

60

6003.14
=×

×
=

  

•	 …éïõ ïõÛÁõ 72 km/hr ¶ÛÛ ÈÛé•Û¬Ûà •ÛÜ©Û ïõÁõ©Ûà ÐüÛéýÛ ©Ûé¾Û›÷ ©Ûé¶ÛÛé 
¸ÛóÈÛé•Û  a= 5 m/sec2 ÐüÛéýÛ ©ÛÛ ©Ûé ïõÛÁõ¶Ûä× stopping distance 
ÉÛÛéµÛÛé. šýÛÛ× ïõÛÁõ¶Ûà ¸ÛóÛÁ×õÜ½Ûïõ ¡ö¦ø¸Û =72 km/hr

Solution

Va (initian speed of a car) = 72 km/hr

	
m/sec 

18

5
 72  m/sec)

3600

1000
kmph (1 =×

	 = 20 meter/sec

	 Stopping distance S = 
2a
Va 2

(meter)

40metre
10
400

52
202

=

=
×

=
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7					     Vm =0.35 m/sec

	 s=200 mm

	 n=___________ rpm

8	 s=650 mm

	 vm=90 m/min

	 n=_______rpm

9	 vm1=5.2 m/sec

	 increased to 

	 vm2=6.3 m/sec

	 increased in(rpm)=_________%

10	 s = 250 mm

	 n=45 (¦ø¼ÛÅÛ Í¤ÖøÛéïõ)

	 v=______meter/min

11	 is:vm = 25:1	

	 n =____(¦ø¼ÛÅÛ Í¤ÖøÛéïõ)

	 is=Áéõïõ ¤ÖøÛÈÛéÅÛ 

	 vxm = Í¤ÖøÛéïõ Í¸Ûà¦ø / 
¾ÛàÜ¶Û¤ø 

12	 Vm=10  meter/min

	 N=12.5/min

	 Áéõïõ ¤ÖøÛÈÛéÅÛ = ______

13	 ïéõ¶ïõ¶ÛÛé ÈýÛÛÍÛ =100 mm

	 Áéõïõ Í¸Ûà¦ø = 12 m/min

	 ’éõ¶Û ¦øàÍïõ ‘n’ =___rpm

ÍÈÛÛµýÛÛýÛ (Assignment)

1	 s=180 mm

	 n=65 (¦ø¼ÛÅÛ Í¤ÖøÛéïõ) 

	 vm=_____meter/min

	 vm ÍÛÁéõÁõÛÉÛ ïõ¤øá•Û Í¸Ûà¦ø 

2	 v = 16 meter/min

	 s = 210 mm

	 n = _______

3	 (v= ïõ¤øá•Û Í¸Ûà¦ø) 

	 n = 22 Í¤ÖøÛéïõ (¦ø¼ÛÅÛÍ¤ÖøÛéïõ) 
/min

	 v = 18 meter/min

	 s = _______mm

4	 s = 240 mm 

	 n = 30 (ïõ¤øá•Û Í¤ÖøÛéï)õ

	 v = meter/min

5	 n = 50 (ïõ¤øá•Û Í¤ÖøÛéï)

	 v=32 meter/min

	 d = ________mm

6	 s=64 mm

	 n=3600 rpm

	 vm = _______m/sec

	 vm=ÍÛÁéõÁõÛÉÛ¸ÛàÍ¤ø¶ÛÍ¸Ûà¦ø 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.5.23
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14	 Í¸Ûà¦øÅÛ ‘n’=250 rpm

	 ÍÛÁéõÁõÛÉÛ Í¤ÖøÛéïõ Í¸Ûà¦ =30 
meter/min

	 Í¤ÖøÛéïõ¶Ûà  ÅÛ×¼ÛÛˆ =__mm

15	 ïõÛÁõ Í¸Ûà¦ø = 90km/hr2 

	 Í¤øÛé¸Û ÍÛ¾ÛýÛ = 10 sec

	 Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û=___ m/s2

16	 ïõÛÁõ Í¸Ûà¦ø = 80km/hr2 

	 Í¤øÛé¸Û¶Ûä× …×©ÛÁ õ= 60 m

	 ïõÛÁ¶ÛÛéõ Ü¶ÛýÛ©Û ̧ ÛóÈÛé•Û =___ 
meter/sec2

17	 Ü¶ÛýÛ©Û ¸ÛóÈÛé•Û = 4.5 ms2

	 Í¤øÛé¸Û¶Ûä× …×©ÛÁõ = 50 m

	 ïõÛÁõ¶ÛÛé ÈÛé•Û = ___km/hr 

18	 ïõÛÁõ ÈÛ¦éø ïõÛ¸ÛéÅÛ …×©ÛÁõ  = 
600 km

	 ÍÛ¾ÛýÛ = 8 hrs 20 min

	 ÍÛÁéõÁõÛÉÛ ÈÛé•Û = __km/hr

19	 ÍÛÁéõÁõÛÉÛ ÈÛé•Û=56.3km/hr

	 ïõÛ¸ÛéÅÛ …×©ÛÁõ = 464.475km

	 ïõÛ¸ÛéÅÛ ÍÛ¾ÛýÛ = ___hrsø 

20					    ïõÛÁõ ÈÐüàÅÛ n=750 rpm

					     ¸ÛéÁõàºéõÁõÅÛõ Í¸Ûà¦ =18.184 	
				    m/s

					     d =_______

21	 …é¶•ýÛäÅÛÁõõ Í¸Ûà¦ø n=2000 
rpm 

	 …é¶•ýÛäÅÛÁõõ ÈÛé•Û = ___ 
radians/sec

	 Š¸ÛýÛÛé•Û w=2π N/60 
rad/sec

22	 S=74 mm 

	 N=4500 rpm

	 Mean velocity =____ 
m/sec

	 Max velocity =____ 
m/sec

	 (Ü¸ÛÍ¤ø¶Û¶Ûà ÍÛÁéõÁõÛÉÛ Í¸Ûà¦ø)

23	¤øÛé¤øÅÛ Í¤øÛé¸Ûá•Û …×©ÛÁ=õ v2/2a + ÈÛé•Û x Áõà…éîÉÛ¶Û ÍÛ¾ÛýÛ (ÅÛé©ÛÛ× 
= v^2/2a)

	 V = ÈÛàÐüàïõÅÛ¶Ûà Í¸Ûà¦ø = 80 km/hr

	 ¸ÛóÜ©Û¸ÛóÈÛé•Û  =5 m/sec2

	 Áõà…éîÉÛ¶Û¶ÛÛ ¦ÖøÛˆÈÛÁõ¶ÛÛé ÍÛ¾ÛýÛ = 2 sec

	 Í¤øÛé¸Û¶Ûä× ïäõÅÛ …×©ÛÁõ =_m

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.23
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ïõÛýÛÙ (work) (fig-1)

šýÛÛÁéõ ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¼ÛÇ ÅÛÛ•Û©ÛÛ, ¾ÛæÇ ÜÍ¬ÛÜ©Û¾ÛÛ×¬Ûà ¼ÛÇ¶Ûà ÜþùÉÛÛ¾ÛÛ× 
Í¬ÛÛÇÛ×©ÛÁõïõÁéõ ©ýÛÛÁéõïõÛýÛÙ (work) ¬ÛýÛäïõÐéüÈÛÛýÛ. ‘F’ ›÷é¤øÅÛä× ¼ÛÇ ÅÛ•ÛÛ¦ø©ÛÛ 
¸ÛþùÛ¬ÛÙ ‘S’ ›÷é¤øÅÛä× Í¬ÛÇÛ×©ÛÁõïõÁéõ ™öé. ©Ûé¬Ûà

¬ÛýÛéÅÛïõÛýÛÙ (work done) ‘W’ = F x s

ïõÛýÛÙ ¶ÛÛé (S.I) …éïõ¾Û ›ä÷ÅÛ ™öé. ›÷é 1 ¶ýÛä¤ø¶Û¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¬Ûà ¸ÛþùÛ¬ÛÙ 
¼ÛÇ¶Ûà ÜþùÉÛÛ¾ÛÛ× 1 ¾Ûà¤øÁõ …×©ÛÁõïõÛ¸Ûé ©ýÛÛÁéõ 1 ›ä÷ÅÛïõÛýÛÙ ¬ÛýÛäïõÐéüÈÛÛýÛ ©Ûé¬Ûà 
(Therefore) 1 ›ä÷ÅÛ = 1N X 1 metre=1NM

©Ûé¾Û›÷ 1 ›ä÷ÅÛ (joule) = 1NM= 105dyneX100cm

		   = 107dyne cm= 107ergs (…•ÛÙ)

	 FPS= 1 pound X 1 feet/ second2

     =pound

	 CGS = 1gm X1cm/sec2

     = Dyne

	 MKS = 1kg X 1m/sec2

     = Newton 

	 1 newton = 105 dynes

	 1kg wt      = 9.81N

	 1 pound   = 4.448N

	 1 Newton = 0.225 pound

Absolute units (¾ÛæÇ½Ûä©Û …éïõ¾ÛÛé)   

C.G.S. ¸ÛµµÛÜ©Û ¾ÛÛ ïõÛýÛÙ ¶ÛÛé …éïõ¾Û = 1 …•ÛÙ = 1 dyne X 1cm

FPS ¸ÛµµÛÜ©Û ¾ÛÛ ïõÛýÛÙ ¶ÛÛé …éïõ¾Û = 1 foot poundal = 1 poundal 
X 1 foot

M.K.S ¸ÛµµÛÜ©Û ¾ÛÛ× ïõÛýÛÙ¶ÛÛé …éïõ¾Û = 1 joule = 1newton X 1 
metre

ŠþÕù½Ûæ©Û …éïõ¾ÛÛé (Derived units)

C.G.S ¸ÛµµÛÜ©Û¾ÛÛ× 1Gm wt X 1 cm = 981 ergs (…•ÛÙ)

F.P.S ¸ÛµµÛÜ©Û¾ÛÛ× 1 Ftlb = 981 foot poundal

MKS ¸ÛµµÛÜ©Û¾ÛÛ 1kgf metre  = 981 joule.

ïõÛýÛÙ©ÈÛÁõÛ (Power) (Fig 2)

…éïõ¾Û ÍÛ¾ÛýÛ¾ÛÛ× ¬ÛýÛéÅÛ ïõÛýÛÙ ¶Ûé ïõÛýÛÙ©ÈÛÁõÛ ïõÐéü ™öé.

ïõÛýÛÙ, ïõÛýÛÙ©ÈÛÁõÛ,ïõÛýÛÙÉÛÜî©Û, HP, IHP, BHP …¶Ûé ïõÛýÛÙÉÛÜî©Û (Work, power, energy, HP, 
IHP, BHP and efficiency)						             …éîÍÛÁõÍÛÛ†¡õ 1.5.24 

F = ¼ÛÇ …¬ÛÈÛÛ ÈÛ›÷¶Û ¼ÛÇ N (¶ýÛä¤ø¶Û) ¾ÛÛ×

S = ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¼ÛÇ ÅÛÛ•ÛÈÛÛ¬Ûà ïõÁéõÅÛ Í¬ÛÇÛ×©ÛÁõ

t = ÍÛ¾ÛýÛÍÛéïõ¶¦ø ¾ÛÛ×

v = •ÛÜ©Û (speed) ¾Ûà¤øÁõ / ÍÛéïõ¶¦ø ¾ÛÛ×

w = ¼ÛÇ ³ùÛÁõÛ ¬ÛýÛéÅÛïõÛýÛÙ ›ä÷ÅÛ ¾ÛÛ×

P = ÉÛÜî©Ûø (watts) ¾ÛÛ×

Pout = Š©¸Û•Û ¬ÛýÛéÅÛÉÛÜî©Û (power output)

Pin = …Û¸ÛéÅÛÉÛÜî©Û (power input)

¼ÛÇ (Force)
¼ÛÇ ïéõ ›÷é ¸ÛþùÛ¬ÛÙ¶Ûà ÜÍ¬ÛÜ©Û …¬ÛÈÛÛ •ÛÜ©Û (motion) ¾ÛÛ× ºéõÁõºõÛÁ õïõÁéõ 
…¬ÛÈÛÛ ºéõÁõºõÛÁõ ïõÁõÈÛÛ¶Ûä× ¸ÛóýÛ©¶Û ïõÁéõ ©Ûé¶Ûé ¼ÛÇ ïõÐéü ™öé.      

¼ÛÇ (force) = þùÇ (M) X ¸ÛóÈÛé•Û (Acceleration)
	 F = Ma

Unit (…éïõ¾Û)

	 F = M x a

    	= Kg x m/sec2

	 = 1 newton (SI unit)

(newton:) 1kg þùÇ µÛÁõÛÈÛ©ÛÛ ¸Ûþù¬ÛÙ ¸ÛÁõ ¼ÛÇ 
ÅÛ•ÛÛ¦ø©ÛÛ 1m/sec2 ›÷é¤øÅÛÛé ¸ÛóÈÛé•Û Š©¸Û•Û ¬ÛÛýÛ ©ÛÛé ©Ûé 
¸ÛþùÛ¬ÛÙ ¸ÛÁõÅÛÛ•Û©Ûä ¼ÛÇ 1newton ™öé …é¾Û ïõÐéüÈÛÛýÛ)

Power P=

P  =   

ïõÛýÛÙ©ÈÛÁõÛ¶ÛÛéSI …éïõ¾Û = 1 Nm/sec = 

›÷é 1 watt ›÷é¤øÅÛÛéÐüÛéýÛ ™öé.ïõÛýÛÙ©ÈÛÁõÛ watt ¾ÛÛ 

ïéõ ›÷é 1 watt ¼ÛÁõÛ¼ÛÁõ ¬ÛÛýÛ ™öé. 

¬ÛýÛéÅÛ ïäõÅÛ ïõÛýÛÙ

ïäõÅÛ ÍÛ¾ÛýÛ

Sec
Nm

1 joule

sec
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ïõÛýÛÙ©ÈÛÁõÛ ÈÛÛé¤ø¾ÛÛ× = W/t = F.s/t = F X V

M.K.S ¸ÛµµÛÜ©Û ¾ÛÛ× 1kgf metre/sec.one horse power is= 75 
kg metre/sec or 4500 kgfmetre/min

1 Hp (metric) = 735.5 Watts

1 Hp (British) = 746 Watts = 0.746 kw

1 kw = 1.34 Hp

(Power input) …é¤øÅÛé ýÛ×ªÛ¶Ûé ïõÛýÛÙ ïõÁõÈÛÛ ¾ÛÛ¤éø …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà 
›÷ÄõÁõà ÉÛÜî©Û ¶Ûé †¶Û¸Ûä¤ ÉÛÜî©Ûø ïõÐéü ™öé. (Power output) …é¤øÅÛé 
ýÛ×ªÛ¶Ûé …Û¸ÛéÅÛ ïõÛýÛÙ ³ùÛÁõÛ …Û¸Û¨Û¶Ûé ¾ÛÇéÅÛ ïõÛýÛÙ¶Ûé …ÛŠ¤ø¸Ûä¤ø ÉÛÜî©Û 
ïõÐéü ™öé. ýÛ×ªÛ¾ÛÛ× Šþù½ÛÈÛ©Ûä× –ÛÌÛÙ¨Û¶ÛÛ ïõÛÁõ¨Û ¶Ûé …ÛŠ¤¸Ûä¤ø ÉÛÜî¤, ˆ¶Û¸Ûä¤ø 
ÉÛÜî©Ûø ïõÁõ©ÛÛ Ð×ü¾ÛéÉÛÛ …Ûé™äö ÐüÛéýÛ ™öé. …ÛŠ¤ø¸Ûä¤ø ÉÛÜî©Û …¶Ûé †¶Û¸Ûä©Û 
ÉÛÜî©Û¶ÛÛ •Ûä¨ÛÛé©ÛÁõ ¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ ïõÐéü ™öé. ›÷é¶Ûé ¤øïõÛ¾ÛÛ× þùÉÛÛÙÈÛà ÉÛïõÛýÛ 
™öé. (Fig-3)

ïõÛýÛÙ“Û¾Û©ÛÛ (efficiency) 100%  
input power

output power  efficiency ×=

þùÜÉÛÙ©Û ÐüÛéÍÛÙ¸ÛÛÈÛÁõ (Inbicated horse power) …¶Ûé ¼Ûóéïõ 
ÐüÛéÍÛÙ¸ÛÛÈÛÁõ (Brake horse power) :

…éÜ¶›÷¶Û …¬ÛÈÛÛ ›÷¶ÛÁéõ¤øÁõ ³ùÛÁõÛ ”ÛÁéõ”ÛÁõ Š©¸Û•Û ¬Û©Ûà ïõÛýÛÙÉÛÜî©Û 
(power) ¶Ûé þùÜÉÛÙ©Û ÐüÛéÍÛÙ¸ÛÛÈÛÁõ (I.H.P) ïõÐéü ™öé. ›÷é ̧ ÅÛé¤ø ̧ ÛÁõ þùÉÛÛÙÈÛÛýÛ 
™öé. ýÛ×ªÛ ¶Ûé …•Û©ýÛ¶ÛÛ ïõÛýÛÙ ïõÁõÈÛÛ ¾ÛÛ¤éø ¸ÛóÛ¸©Û ¬Û©ÛÛ ÉÛÜî©Û ¶Ûé ¼Ûóéïõ 
ÐüÛéÍÛÙ¸ÛÛÈÛÁõ (B.H.P) ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ÈÛµÛä ¸Û¦©ÛÛ –ÛÌÛÙ¨Û …ÈÛÁõÛéµÛ 
¬Ûà ¬Û©ÛÛ ÉÛÜî©Û ¶ÛÛ ÈýÛýÛ ¶ÛÛ ïõÛÁõ¨Ûé (B.H.P) Ð×ü¾ÛéÉÛÛ (I.H.P) ïõÁõ©ÛÛ 
…Ûé™äö ÐüÛéýÛ ™öé. 

¾Ûàïéõ¶ÛàïõÅÛ …éºõàÉÛàýÛ¶ÍÛà = 100%  
I.H.P
B.H.P    efficiency  mechanical ×=\  	           

¼ÛÇ ¬Ûà ¬ÛýÛéÅÛ ïõÛýÛÙ = ¼ÛÇ¶Ûä× ¾ÛäÅýÛ × ¸ÛþùÛ¬ÛÙ ÈÛ¦éø ïõÛ¸ÛéÅÛ …×©ÛÁõ

ÉÛÜî©Û (power) = ¬ÛýÛéÅÛä ïõÛýÛÙ / ÅÛàµÛéÅÛ ïäõÅÛ ÍÛ¾ÛýÛ.

…éºõàÉÛàýÛ¶ÍÛà = 100%
input power

output power
efficiency ×=                    ×

ïõÛýÛÙ ÉÛÜî©Û (Energy)

¸ÛþùÛ¬ÛÙ ¾ÛÛ× ÁõÐéüÅÛà ïõÛýÛÙ ïõÁõÈÛÛ¶Ûà ÉÛÜî©Û¶Ûé ïõÛýÛÙÉÛÜî©Û ïõÐéü ™öé. ©Ûé¬Ûà ©Ûé¶ÛÛé 
…éïõ¾Û ›ä÷ÅÛ ™öé. þùÁéõïõ ¸ÛµµÛÜ©Û¾ÛÛ× ïõÛýÛÙ …¶Ûé ïõÛýÛÙÉÛÜî©Û¶ÛÛé …éïõ¾Û ÍÛ¾ÛÛ¶Û 
ÐüÛéýÛ ™öé. ïõÛýÛÙÉÛÜî©Û =ïõÛýÛÙ©ÈÛÁõÛ× ÍÛ¾ÛýÛ

ïõÛýÛÙÉÛÜî©Û¶ÛÛ ÍÈÛÄõ¸ÛÛé (Forms of energy)

ýÛÛ×ÜªÛïõ ÉÛÜî©Û, †ÅÛéï¤Öøàïõ ÉÛÜî©Û, …¨ÛäÉÛÜî©Û, ŠÌ¾ÛÛÉÛÜî©Û, ¸ÛóïõÛÉÛÜî©Û, 
ÁõÛÍÛÛýÛÜ¨Ûïõ ÉÛÜî©Û, …ÈÛÛ›÷(ÍÛÛŠ¶¦ø) ÉÛÜî©Û, ïõÛýÛÙÉÛÜî©Û …éïõ 
ÍÈÛÄõ¸Û¾ÛÛ×¬Ûà ¼Ûà›Û ÍÈÛÄõ¸Û ¾ÛÛ× ¾ÛÛ×ªÛ Äõ¸ÛÛ×©ÛÁõ ïõÁõà ÉÛïõÛýÛ ™öé.

ÉÛÜî©Û ÍÛ×˜ÛýÛ¶ÛÛé Ü¶ÛýÛ¾Û (Law of conservation of 
energy) 

-	 ÉÛÜî©Û¶ÛÛé ¶ÛÛÉÛ ¬Ûˆ ÉÛî©ÛÛé ¶Û¬Ûà ïéõ ¶ÛÈÛà ÉÛÜî©Û Š©¸Û•Û ïõÁõà ÉÛÜî©Û 
¶Û¬Ûà 

-	 ¸ÛþùÛ¬ÛÙ ³ùÛÁõÛ Š©¸Û•Û ¬Û©Ûà ïäõÅÛ ÉÛÜî©Û ÍÛ¾ÛÛ¶Û ÁõÐéü ™öé. (Fig-4)

ýÛÛ×ÜªÛïõ ÉÛÜî©Û ̧ ÛþùÛ¬ÛÙ¶Ûà ÜÍ¬ÛÜ©Û ̧ ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé. ›Ûé ̧ ÛþùÛ¬ÛÙ •ÛÜ©Û¾ÛÛ 
ÐüÛéýÛ ©ÛÛé ©Ûé¾ÛÛ •ÛÜ©Û ÉÛÜî©Û¶ÛÛé ÍÛ×•ÛóÐü ¬ÛÉÛé …¶Ûé ›Ûé ¸ÛþùÛ¬ÛÙ ÜÍ¬ÛÁõ 
ÜÍ¬ÛÜ©Û¾ÛÛ ÐüÉÛé ©ÛÛé ©Ûé¾ÛÛ× ÜÍ¬ÛÜ©Û Š›ÛÙ¶ÛÛé ÍÛ×•ÛóÐü ¬ÛÉÛé. ›÷é¬Ûà ÜÈÛËÈÛ¾ÛÛ× 
ÉÛÜî©Û › é…¶Ûéïõ ÍÈÛÄõ¸Ûé ÁõÐéüÅÛà ™öé. ©Ûé¶ÛÛé ›÷¬¬ÛÛé Ð×ü¾ÛéÉÛÛ …˜ÛÇ ÁõÐéü ™öé. 
¹ïõ©Û ©Ûé¶ÛÛ ÍÈÛÄõ¸Û ¼ÛþùÅÛÛýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.24
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ÍÈÛÛµýÛÛýÛ (Assignment)

ø7	 d = 3 metre
	 H = 2 metre 
	 t = 20 minutes
	 s = 6 metre
	 p = ___________ kw

	 ¤øÛ×ïõà¾ÛÛ× ¸ÛÛ¨Ûà ½ÛÁéõÅÛä ™öé.
	 šýÛÛ×  s  …é   Û×¸Û¶Ûà  ÅÛ×¼ÛÛ† ™öé

8	 d = 200 mm

	 n = 750 rpm

	 R = 700 N

	 p = __________ kw

9				  
p input = 4 kw

	 p output = 3450 
joules/sec

	 n = ___________ % 

10	 ¸ÛÛ¨Ûà ¶Ûä× –Û¶ÛºõÇ

	 v’ = 10 metres3

	 H = 18 metres

	 t = 20 sec

	 n = 70 %

	 p output = ___kw

11	 d=225mn

	 s=450mn

	 Ü¸ÛÍ¤ø¶Û¶Ûä ¸ÛóéÉÛÁõ

	 ‘p’=4.5 ¼ÛÛÁõ

	 v=2.5m metre/sec

	 (Ü¸ÛÍ¤¶Û Í¸Ûà¦)ø n=70%

	 power input = ___kw

12	 ‘v’ ¸ÛÛ¨Ûà ¶ÛÛé ¸Û×¸Û

	 =3 metre 31 min

	 H=6 metre

	 n=0.8

	 power input =___kw

1	 m = 55 Kg

	 a) s = 1.82 meters

	 w = ____   ›æ÷ÅÛ(joule)

	 b) s = 1.40 metres

	 w = ________  Joule

	 c) s = 0.85 metres

	 w = joules       

2	 t = 8 sec

	 a) p = _______ watts

	 b) p = _______ watts

	 c) p = _______ watts 

3	 W = 1312.5 joules

	 m = 350 kg

	 s = _______ metres

4	 m = 75 kg

	 s = 100 metres

	 t = 12 sec

	 w = _______ Nm

	 p = _______ watts

5	 V=1m3/min

	 H=2m

	 n=0.75

	 power input = __ kw

6	 p = 12 kw

	 s = 4 metres

	 t = 20 sec

	 m = __________ Kg

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.24
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ÜÍ¬ÛÜ©Û ÉÛÜî©Û, •ÛÜ©Û ÉÛÜî©Û …¶Ûé ©Ûé¶ÛÛ ÍÛ×¼Û×ÜµÛ©Û ̧ ÛóÊ¶ÛÛé (Potential energy, kinetic energy 
and related problems)						             …éîÍÛÁõÍÛÛ†¡õ 1.5.25

ÜÍ¬ÛÜ©Û ÉÛÜî©Û (Potential Energy): 

¸ÛþùÛ¬ÛÙ¶ÛÛ …¾Ûäïõ Í¬ÛÛ¶Û …•ÛÁ õÜÍ¬ÛÜ©Û¶Ûé ïõÛÁõ¨Ûé ©Ûé¾ÛÛ× ŠþÕù½ÛÈÛ©Ûà ÉÛÜî©Û¶Ûé 
ÜÍ¬ÛÜ©Û ÉÛÜî©ÛïÐéü ™öé. ›Ûé …éï õ‘m’ þùÇ ÈÛÛÇÛ ¸ÛþùÛ¬ÛÙ¶Ûé ‘h’ ›÷é¤øÅÛà 
ÿ˜ÛÛˆ ¸ÛÁ õÁõÛ”ÛÈÛÛ¬Ûà Š©¸Û·Û ¬Û©Ûà ÜÍ¬ÛÜ©Û ÉÛÜî©Û = mgh …¬ÛÈÛÛ 
wh …¬ÛÈÛÛ Fh ÐüÛéýÛ ™öé. šýÛÛ× w …¬ÛÈÛÛ F …é ¼ÛÇ¶Ûä× ÈÛ›÷¶Û ÐüÛéýÛ. 
šýÛÛÁéõ ¸ÛþùÛ¬ÛÙ¶Ûé ÿ˜ÛÛˆ¬Ûà ¶Ûà˜Ûé ¸Û¦øÈÛÛ þéùÈÛÛ¾ÛÛ× …ÛÈÛé©ýÛÛÁéõ ¬ÛýÛéÅÛ ïõÛýÛÙ 
= Fh ¬ÛÉÛé. 

ŠþùÛÐüÁõ¨Û (Example)

•	 ¤øÛ×ïõà¾ÛÛ× ÍÛ×•ÛóÐü ¬ÛýÛéÅÛ ¸ÛÛ¨Ûà

•	 ÝÍ¸Ûó•Û¶ÛàïõÛéˆÅÛ

•ÛÜ©ÛÉÛÜî©Û (Kinetic Energy)

¸ÛþùÛ¬ÛÙ ³ùÛÁõÛ ÜÈÛÜÈÛµÛ •ÛÜ©Û ³ùÛÁõÛ Š©¸Û·Û ¬Û©ÛàÉÛÜî©Û¶Ûé •ÛÜ©ÛÉÛÜî©ÛïõÐéü 
™öé. ›Ûé m þùÇÈÛÛÇÛ ¸ÛþùÛ¬ÛÙ¶Ûé ©Ûé¶ÛàÜÍ¬ÛÁõ ÜÍ¬ÛÜ©Û¾ÛÛ× ‘F’ ›÷é¤øÅÛä× ¼ÛÇ  
…Û¸ÛÈÛÛ¬Ûà •ÛÜ©Û¶ÛàÉÛÄõ…Û©Û ïõÁõà ‘v’ ›÷é¤øÅÛÛ ¸ÛóÈÛé•Û (Velocity) ÍÛÛ¬Ûé 
•ÛÜ©Û ïõÁõà ‘s’ ›÷é¤øÅÛä× …×©ÛÁõïõÛ¸Ûé ›÷é¬Ûà ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¬ÛýÛéÅÛïõÛýÛÙ (work 
done) = F x S ¸ÛÁ×õ©Û F= m x a ¾ÛÛ¤éø ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¬ÛýÛéÅÛïõÛýÛÙ= m  
x a x s

¸ÛÁ×õ©Ûä a × s = 
2

V2

  ïõÛÁõ¨Ûïéõ ¸ÛþùÛ¬ÛÙ ©Ûé¶ÛàÜÍ¬ÛÁõ ÜÍ¬ÛÜ©Û¾ÛÛ×¬ÛàÉÛÄõ…
Û©Û ïõÁéõ ™öé. 

©Ûé¬Ûà ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ¬ÛýÛéÅÛä× ïõÛýÛÙ = 2mv
2

1

¸ÛþùÛ¬ÛÙ ¸ÛÁõ Š©Û¸Û•Û ¬ÛýÛéÅÛïõÛýÛÙ=¸ÛþùÛ¬ÛÙ ³ùÛÁõÛ Š©Û¸Û•Û ¬ÛýÛéÅÛ …é¶Ûœ÷Ù

•ÛÜ©ÛÉÛÜî©Û =  2mv
2

1

¸ÛþùÛ¬ÛÙ ³ùÛÁõ Š«¸Û•Û ¬ÛýÛéÅÛ …é¶Ûœ÷Ù = ¸ÛþùÛ¬ÛÙ ³ùÛÁõ ¬ÛýÛéÅÛ ïõÛýÛÙ

ÜÍ¬ÛÜ©Û Œ›ÛÙ = mgh, •ÛÜ©ÛÉÛÜî©Û = 
2
1  mv2

›Ûé –ÛÌÛÙ¨Û¶Ûé …ÈÛ•Û¨ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ÜÍ¬ÛÜ©ÛŒ›ÛÙ = •ÛÜ©ÛŒ›ÛÙ 

Example

˜ÛÛÅÛ©Ûà ¾ÛÛé¤øÁõïõÛÁõ (Rolling Vehicle)

ºõÁõ©Ûä× ¹ÅÛÛýÛÈÐüàÅÛ (Rotating Fly wheel)

ÈÛÐéü©Ûä× ¸ÛÛ¨Ûà (Flowing Water)

ÿ˜ÛÛˆ ¸ÛÁõ¬Ûà ¸Û¦ø©ÛÛé ¸ÛþùÛ¬ÛÙ (Falling weight)

ÜÍ¬ÛÜ©Û ÉÛÜî©Û: 

…éïõÐü¬ÛÛé¦øà¶ÛÛ ¾ÛÛ¬ÛÛ¶Ûé (Hammerhead) ¶Ûé‘h’ ›÷é¤øÅÛàÿ˜ÛÛˆ ̧ ÛÁõ¬Ûà 
™öÛé¦ø©ÛÛm = 10 kg
	 h = 1.4 m

	

sec

metre
5.24V

sec

metre
0u

=

=

	 V2 = 2 gs
	 V2 = 2 × 9.81 × 1.4 
	 V2 = 27.468
	 V2 = 5.24 m/sec

	 P.E = 10 kg x 9.81 meter/sec2 1.4 meter (Fig. 1)

	 = 137.3 N meter (1 N= 1 kg m/sec2)

	 K.E= ×10 kg × 5.242 
2

2

sec

metre  

	 = 137.3 N metre.

…éïõ ¸ÛäÅÛà¶ÛÛ Š¸ÛýÛÛé•Û¬Ûà …éïõ ÈÛÍ©Ûä¶Ûé 900 N (¼ÛÇ) ÈÛ¦éø ÿ˜Ûïõà¶Ûé 10 
meter ¾Ûà¤øÁõ ›÷é¤øÅÛà ÿ˜ÛÛˆ ¸ÛÐüÛê˜ÛÛ¦ø©ÛÛ 2 minutes ›÷é¤øÅÛÛé ÍÛ¾ÛýÛ 
ÅÛÛ•Ûé ™öé ©ÛÛé ¼ÛÇ ³ùÛÁõÛ ¬ÛýÛéÅÛ ïõÛýÛÙ …¶Ûé ¸ÛÛÈÛÁ õÉÛÛéµÛÛé. 

¬ÛýÛéÅÛïõÛýÛÙ = F × S = 900 N × 10 meter 

	 = 9000 N.m = 9000 Jules

	 Power = 120sec
9000joules

t

W
=

	 75watts
sec

joules 75

=

=

 

•	 …éïõ ÜÅÛ¹¤ø ³ùÛÁõÛ 2000 kg ¶Ûä× ÈÛ›÷¶Û 2 meter/sec ¶Ûà ¡ö¦ø¸Û¬Ûà 
ÿ˜ÛïõÈÛÛ¶Ûä× ™öé. ›Ûé ÜÅÛ¹¤Õø¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ 70% ÐüÛéýÛ ©ÛÛé ›÷ÄõÁõà 
ˆ¶Û¸Ûä¤ øÐüÛéÍÛÙ¸ÛÛÈÛÁ ÉÛÛéµÛÛé. 

	 1 ÍÛéïõ¶¦ø¾ÛÛ× ÜÅÛ¹¤ø ³ùÛÁõÛ Š¸ÛýÛÛé•Ûà ïõÛýÛÙ

	 ¼ÛÇ = 2000 kgf

	 ïõÛýÛÙ = F × d 

	 1
22000

t
dFPower ×

=
×

=
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    = 4000 w

	 Power output=4000 w

	 Power input= power output

	
w5714

0.7
4000

==

	
100%

Input

Output
×=h

 

	
HP7.67.659

746
5714HP ≅==

	 Power input= 7.6 HP 

•	 100 •ÛóÛ¾Û þùÇ µÛÁõÛÈÛ©ÛÛé ¸ÛþùÛ¬ÛÙ 10 ¾Ûà¤øÁõ ÿ˜ÛÛˆ¬Ûà ¸Û¦éø ™öé. ©ÛÛé 
¸ÛþùÛ¬ÛÙ¶Ûà •ÛÜ©ÛŒ›ÛÙ ÉÛÛéµÛÛé. (g ¶Ûä× ¾ÛäÅýÛ 10 ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2 ›÷é¤ÕøÅÛä× 
ÅÛé©ÛÛ×) ¸ÛóÛÁ×õÜ½Ûïõ ÈÛé•Û 0 …¶Ûé ¸ÛóÛÁ×õÜ½Ûïõ …×©ÛÁõ 10 ¾Ûà¤øÁõ/ÍÛéïõ¶¦ø2 
™öé ©ÛÛé ©Ûé¶ÛÛé ÈÛé•Û ÉÛÛéµÛÛé.

	 = V2 = 2 x g × s = 2 ×10 x 10 meter2 x sec2

	

Joules. 10

ergs10  10

/secmetre gm 10000

/secmetres 200 gm 100  
2

1
mv

2

1
K.E

7

22

222

=

×=

=

××==\

…˜ÛÇ ¡ö¦ø¸Û¬ÛàÈÛÛÐü¶Û ³ùÛÁõÛ ŠþÕù½ÛÈÛ©Ûà •ÛÜ©ÛÉÛÜî©Û (K.E 
developed by the vehicle at a constant speed)

•	 …éïõ ¾ÛÛé¤øÁõ ÈÛàÐüàïõÅÛ ÈÛ›÷¶Û 1 ¤ø¶Û ™öé. ©Ûé 60km/hr ¶Ûà 
¡ö¦ø¸ÛéþùÛé¦øàÁõÐüà ™öé. ©ÛÛé …Û›÷ ¡ö¦ø¸Û¬ÛàþùÛé¦éø ©ÛÛé ¾ÛÛé¤øÁõ ÈÛàÐüàïõÅÛ¶Ûä× 
•ÛÜ©ÛÉÛÜî©Û¶Ûà •Û¨Û©ÛÁõàïõÁõÛé. 

	 ÈÛàÐüàïõÅÛ¶Ûà •ÛÜ©ÛÉÛÜî©Û¶Ûä× ÍÛæªÛ = 
2
1

 mv2

	 šýÛÛ× m = 1 ton or 1000 kg

	 v=60 km/hr

	 v= meter/sec ÅÛé©ÛÛ×,

	 m/sec
3

50
60x60

1000
 x60V ==  	( 1 km = 1000 m)

					     ( 1hr = 3600 sec)

¸ÛóÈÛé•Û þùÁõ¾ýÛÛ¶Û ÈÛÛÐü¶Û³ùÛÁõÛ ŠþÕù½ÛÈÛ©Ûà •ÛÜ©ÛÉÛÜî©Û (K.E. 
Developed by the vehicle at a constant speed)

•	 1200 kg þùÇÈÛÛÇà ¾ÛÛé¤øÁõ ÈÛÛÐü¶Û¶Ûà ¸ÛóÛÁ×õÜ½Ûïõ ¡ö¦ø¸Û 36 km ¬Ûà 
48 km/hr ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé ©Ûé ¡ö¦ø¸Û þùÁõ¾ýÛÛ¶Û •ÛÜ©ÛÉÛÜî©Û¾ÛÛ× 
¬ÛýÛéÅÛ ºéõÁõºõÛÁõÉÛÛéµÛÛé. 

•Û¨Û©ÛÁõà

	 Mass of motor vehicle= 1200 kg

	 K.E. of the vehicle at 36 km/hr speed. 

	 = x 1200 x 362J		  KE=  mv2J

	 V = 36 km/hr		 =36 ×  = 10 m/sec

	 K.E of the vehicle at  48 km/hr speed. 

	 =1/2× 1200×482J 	 (  1 kg m/sec2 = 1 N)

				    (  1 Nm =1 )

	 V= 48 km/hr 		 = 48×  m/sec

	 K.E= × 1200 ×10×10=60000 J

	 K.E= × 1200 × ×  = 106666.67 J

Increase in K.E. of the vehicle = 106666.67 J – 60000J

					     = 46666.67 J

					     =46.666 KJ

¾ÛÛé¤øÁõ ÈÛàÐüàïõÅÛ ³ùÛÁõÛ ¬Û©Ûä× ïõÛýÛÙ (Workdone in vehicle 
operation)

ÁõÛé¦ø ¸ÛÁõ •ÛÜ©Û¾ÛÛ× ÁõÐéüÅÛÛ ¾ÛÛé¤øÁõ ÈÛÛÐü¶ÛÛé ³ùÛÁõÛ ¬ÛýÛéÅÛïõÛýÛÛë (Workdone)  
ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ¾Ûä”ýÛ ¼Ûé ½ÛÛ•Û¾ÛÛ× ÈÛÐêü˜Ûà ÉÛïõÛýÛ. 

-	 þùÁéõïõ ¸ÛÜÁõÜÍ¬ÛÜ©Û…Ûé¾ÛÛ× ¡ö¦ø¸Û ¶Ûé ÈÛ›÷¶Û ïäõÅÛ ¸ÛÛÈÛÁõ ÍÛÛ¬Ûé þùÛé¦ø©ÛÛ 
ÈÛÛÐü¶Û¶ÛÛ I.C (…é¶œ÷¶Û ³ùÛÁõÛ ¬ÛýÛéÅÛïõÛýÛÙ)

-	 ÁõÛé¦ø ¸ÛÁõ þùÛé¦ø©ÛÛ ÈÛÛÐü¶Û ³ùÛÁõÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛ©Ûà …ÅÛ•Û - …ÅÛ•Û 
Ü’õýÛÛ ›÷éÈÛàïéõ ¸ÛÐüÛ¦ø ¸ÛÁõ ˜Û§øÈÛä×, ÈÛµÛä ¡ö¦ø¸Ûé(¸ÛóÈÛé•Û•ÛÜ©Û), ¼ÛóéÝïõ•Û, 
ÈÛÛÐü¶Û ³ùÛÁõÛ ÈÛÍ©Ûä…Ûé ”Ûê˜ÛÈÛà (Towing) …¶Ûé ÁõàÈÛÍÛã•Û(¸ÛÛ™ÕöÇ¶Ûà 
ÜþùÉÛÛ¾ÛÛ× ÈÛÛÐü¶Û ˜ÛÅÛÛÈÛÈÛä×) ÈÛ•ÛéÁéõ þùÁõ¾ýÛÛ¶Û ¬ÛýÛéÅÛ ïõÛýÛÛë. 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.5.25



78

ŠÌ¨Û©ÛÛ (Heat)

ŠÌ¨Û©ÛÛ …é …éïõ ¸ÛóïõÛÁõ¶Ûà Š›ÛÙ ™öé ŠÌ¾ÛÛÉÛÜî©Û …éïõ ÍÈÛÄõ¸Û ¾ÛÛ¬Ûà ¼Ûà›Û 
ÍÈÛÄõ¸Û¾ÛÛ Äõ¸ÛÛ©ÛÜÁõ©Û ¬Û† ÉÛïéõ ™öé. ŠÌ¨Û©ÛÛ¶Ûä ÈÛÐü¶Û •ÛÁõ¾Û¬Ûà ¥ø¦øÛ ¸ÛþùÛ¬ÛÙ 
©ÛÁõºõ ¬ÛÛýÛ ™öé. (Fig 1)

ŠÌ¨Û©ÛÛ µÛÛÁõ¨ÛÉÛÜî©Û (Thermal Capacity) :       
¸ÛþùÛ¬ÛÙ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø …Û¸ÛÈÛà ¸Û¦ø©Ûà ŠÌ¨Û©ÛÛ 
(Heat) ¶ÛÛ ›÷¬¬ÛÛ¶Ûé ¸ÛþùÛ¬ÛÙ¶Ûà ŠÌ¨Û©ÛÛ µÛÛÁõ¨ÛÉÛÜî©Û (Thermal 
Capacity) ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.     

ŠÌ¨Û©ÛÛ µÛÛÁõ¨ÛÉÛÜî©Û (Thermal capacity) = ms Calories     

ŠÌ¾ÛàýÛ ¾ÛäÅýÛ (Calorific value): …éïõ …éïõ¾Û ¼ÛÇ©Û¨Û (þùÇ …¬ÛÈÛÛ 
ïõþù-ýÛäî©Û) ¶ÛÛ× ÍÛ×¸Ûæ¨ÛÙ þùÐü¶Û ®ùÛÁõÛ ¾Ûäî©Û ¬Û©ÛÛ ŠÌ¨Û©ÛÛ¶ÛÛ ›÷¬¬ÛÛ¶Ûé 
¼ÛÇ©Û¨Û¶Ûä× ŠÌ¾ÛàýÛ ¾ÛäÅýÛ (Calorific value) ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öê. 

›÷Ç ©ÛäÅýÛÛ×ïõ (Water equivalent)

›÷Ç ©ÛäÅýÛÛ×ïõ …é¤øÅÛé ¸ÛÛ¨Ûà¶Ûä þùÇ, ›÷é¶Ûà ŠÌ¨Û©ÛÛ µÛÛÁõ¨ÛÉÛÜî©Û, ©Ûé 
¸ÛþùÛ¬ÛÙ¶Ûà ŠÌ¨Û©ÛÛ µÛÛÁõ¨ÛÉÛÜî©Û ›÷é¤øÅÛà ›÷ ÐüÛéýÛ ™öé.

›÷Ç ©ÛäÅýÛÛ×ïõ = ¸ÛþùÛ¬ÛÙ¶Ûä þùÇ x ¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ

›÷Ç ©ÛäÅýÛÛ×ïõ = ms                  

ŠÌ¨Û©ÛÛ¶ÛÛ ¸ÛóïõÛÁõ (Types of heat)

1 ÍÛ×ÈÛéþùà •ÛÁõ¾Ûà (ŠÌ¾ÛÛ) (Sensible heat)

2 •Ûä¸©Û •ÛÁõ¾Ûà (ŠÌ¾ÛÛ) (Latent heat)

1 ÍÛ×ÈÛéþùà ŠÌ¾ÛÛ (Sensible heat)
¸ÛþùÛ¬ÛÙ¶Ûà ½ÛÛíéÜ©Ûïõ ÜÍ¬ÛÜ©Û¾ÛÛ× ºéõÁõºõÛÁõ ¶Û ¬ÛÛýÛ ©Ûé Áõà©Ûé ©Ûé¶Ûé …Û¸ÛÈÛÛ¾ÛÛ× …
ÛÈÛ©Ûà ïéõ ©Ûé¾ÛÛ¬Ûà ™äö¤øà ¸Û¦©Ûà •ÛÁõ¾Ûà¶Ûé ÍÛ×ÈÛéþùà ŠÌ¾ÛÛ ïõÐéü ™öé. ›÷é ÍÛ×ÈÛéþùà 
(Sensible) ÐüÛéýÛ ™öé. ©Ûé¾Û›÷ ©Ûé¶Ûé ¬Û¾ÛÛë¾Ûà¤øÁõ¾ÛÛ× ¬Û©ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ 
ºéõÁõºõÛÁõ ÈÛ¦éø ›Û¨Ûà ÉÛïõÛýÛ ™öé.

2 •Ûä¸©Û •ÛÁõ¾Ûà (ŠÌ¾ÛÛ) (Latent heat)

ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¾ÛÛ× ºéõÁõºõÛÁõ ïõýÛÛÙ ÈÛ•ÛÁõ 1•ÛóÛ¾Û (µÛ¶Û ¸ÛþùÛ¬ÛÙ¶Ûä ¸ÛóÈÛÛÐüà¾ÛÛ× ïéõ 
¸ÛóÈÛÛÐüà¶Ûä ÈÛÛýÛä ÍÈÛÄõ¸Û¾ÛÛ×) Äõ¸ÛÛ×©ÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø …Û¸ÛÈÛà ¸Û¦ø©Ûà ïéõ ÅÛéÈÛà 
¸Û¦ø©Ûà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé •Ûä¸©Û •ÛÁõ¾Ûà ïõÐéü ™öé. ©Ûé¶ÛÛ ¼Ûé ¸ÛóïõÛÁõ ™öé.

¸ÛóïõÛÁõ, 1 •ÛÅÛ¶Û•Ûä¸©Û •ÛÁõ¾Ûà 

	    2 ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©Û •ÛÁõ¾Ûà

1 •ÛÅÛ¶Û •Ûä¸©Û •ÛÁõ¾Ûà (Latent heat of Fusion of Solid)
•ÛÅÛ¶Û Ý¼Ûþäù …é …éïõ •ÛóÛ¾Û ¸ÛþùÛ¬ÛÙ¶Ûé µÛ¶Û¾ÛÛ¬Ûà ¸ÛóÈÛÛÐüà ÍÈÛÄõ¸Û¾ÛÛ× ÅÛ† 
›÷ÈÛÛ ¾ÛÛ¤éø ›Ûé†©Ûà ŠÌ¨Û©ÛÛ¶Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶Ûà •ÛÅÛ¶Û•Ûä¸©Û •ÛÁõ¾Ûà ïõÐéü ™öé. 
©Ûé¶ÛÛé …éïõ¾Û ïéõÅÛéÁõà/•ÛóÛ¾Û (cal/gram) ™öé.

¼ÛÁõºõ¶Ûà •ÛÅÛ¶Û•Ûä¸©Û ŠÌ¾ÛÛ (Latent heat of Fusion of Ice)
0°c ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé …éïõ •ÛóÛ¾Û ¼ÛÁõºõ¶Ûä ¸ÛÛ¨Ûà¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø …
Û¸ÛÈÛà ¸Û¦ø©Ûà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé ¼ÛÁõ¹¶Ûà •ÛÅÛ¶Û•Ûä¸©Û •ÛÁõ¾Ûà ïõÐéü ™öé.

¸ÛÛ¨Ûà¶Ûà •ÛÅÛ¶Û•Ûä¸©Û •ÛÁõ¾Ûà (L) = 80 cal/gram

2 ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©Û•ÛÁõ¾Ûà (Latent heat of Fusion of 
Vapourisation of Liquid)
Š©ïõÅÛ¶ÛÝ¼Ûþä …é …éïõ •ÛóÛ¾Û ̧ ÛóÈÛÛÐüà¶Ûé ÈÛÛýÛä ÍÈÛÄõ¸Û¾ÛÛ× ºéõÁõÈÛÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà 
•ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé, ©Ûé ¸ÛóÈÛÛÐüà¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©Û•ÛÁõ¾Ûà ïõÐéü ™öé. 

ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û (Heat & Tempreture) ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ÜÈÛÉÛé¶Ûà ¾ÛÛÜÐü©Ûà, 
ŠÌ¨Û©ÛÛ¶Ûà …ÍÛÁõ, ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û, ›ä÷þùà ›ä÷þùà µÛÛ©Ûä…Ûé …¶Ûé …
µÛÛ©Ûä…Ûé¶ÛÛ Š©ïõÅÛ¶ÛÝ¼Ûþäù …¶Ûé •ÛÅÛ¶ÛÝ¼Ûþäù (Heat & Temperature - Concept of heat and 
temperature, effects of heat,  difference between heat and temperature, boiling 
point & melting point of different metals and non-metals)  …éîÍÛÁõÍÛÛ†¡õ 1.6.26

ŠÌ¨Û©ÛÛ¶ÛÛ …éïõ¾ÛÛé (Units of heat)

ïéõÅÛÁõà (Calorie): 1 •ÛóÛ¾Û (gram) ̧ ÛÛ¨Ûà¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ÍÛéÜÅÍÛýÛÍÛ 
ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø …Û¸ÛÈÛà ¸Û¦ø©Ûà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé …éïõ ïéõÅÛÁõà ïõÐéü ™öé.  

BTHU (Ü¼ÛóÜ¤øÉÛ ¬Û¾ÛÙÅÛ ýÛäÜ¶Û¤ø): 1lb (¸ÛÛŠ¶¦ø) ¸ÛÛ¨Ûà¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 
1°F (ºéõÁõ¶ÛÐüà¤ø)  ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé 
B.T.H.U  ïõÐéü ™öé.

C.H.U (ÍÛéÜ¶¤ø•Ûóé¦ø Ðüà¤ø ýÛäÜ¶Û¤ø) :-  1lb ( ̧ ÛÛŠ¶¦ø ) ̧ ÛÛ¨Ûà¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 
1°c  ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé I.C.H.U  ïõÐéü 
™öé.

›ä÷ÅÛ (Joule) : S.I Unit (1 Calorie = 4.186 Joule )

ŠÌ¨Û©ÛÛ¶Ûà …ÍÛÁõÛé (Effects of heat)

•	 ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ºéõÁõºõÛÁõ (Change in temperature)

•	 …ÛïõÛÁõ¾ÛÛ×õ ºéõÁõºõÛÁõ (Change in size)

•	 ÜÍ¬ÛÜ©Û¾ÛÛ×  ºéõÁõºõÛÁõ (Change  in state)

•	 ÍÈÛÄõ¸Û¾ÛÛ× ºéÁºõÛÁõõ (Change in structure)

•	 ½ÛÛíéÜ©Ûïõ •Ûä¨ÛµÛ¾ÛÛë¾ÛÛ× ºéõÁõºõÛÁõ (Change in physical 
properties)

ÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà (Specific heat)

1 gm (•ÛóÛ¾Û) ¸ÛþùÛ¬ÛÙ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛ 
›÷¬¬ÛÛ¶Ûé ÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà ïõÐéü ™öé. ›÷é¶Ûé ‘s’ …“ÛÁõ ³ùÛÁõÛ þùÉÛÛÙÈÛÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé.

	 Specific heat of water 		  = 1
		  Aluminium 			   = 0.22
			   Copper 			  = 0.1

				    Iron 		  = 0.12
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¸ÛÛ¨Ûà (ÈÛÁõÛÇ) ¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©Û•ÛÁõ¾Ûà (Latent heat 
of Fusion of Vapourisation of water or latent heat of 
Steam)
¸ÛÛ¨Ûà¶ÛÛ Š©ïõÅÛ¶Û Ý¼Ûþäù (100°C) …é …éïõ •ÛóÛ¾Û ¸ÛÛ¨Ûà¶Ûä× ÈÛÁõÛÇ¾ÛÛ× 
Äõ¸ÛÛ×©ÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ¶Ûé ¸ÛÛ¨Ûà¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û 
•Ûä¸«Û•ÛÁõ¾Ûà ïõÐéü ™öé.

¸ÛÛ¨Ûà (ÈÛÁõÛÇ) ¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©Û•ÛÁõ¾Ûà (L) = 540 cal/gram
ŠÌ¨Û©ÛÛ¾ÛÛ¶Û (Temperature)
¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛÛ ¥×ø¦øÛ¸Û¨ÛÛ ïéõ •ÛÁõ¾Û¸Û¨ÛÛ¶Ûé þùÉÛÛÙÈÛ©ÛÛ …Û×ïõ¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û 
ïõÐéü ™öé. ›÷é¶Ûé ¬Û¾ÛÛë¾Ûà¤øÁ ÈÛ¦éø ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û (Difference between heat and tempreture)

ŠÌ¨Û©ÛÛ (Heat) ŠÌ¨Û©ÛÛ¾ÛÛ¶Û (Tempreture)

1 ©Ûé ¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛ …éïõ ¸ÛóïõÛÁõ¶Ûà Š›ÛÙ ™öé.

2 ©Ûé¶ÛÛé …éïõ¾Û ïéõÅÛÁõà (calorie) ™öé.

3 ŠÌ¨Û©ÛÛ ïéõÅÛÁõà ¾Ûà¤øÁõ ÈÛ¦éø ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

4 ¼Ûé …ÅÛ•Û ¸ÛóïõÛÁõ¶Ûà ŠÌ¨Û©ÛÛ¶Ûé ½Ûé•Ûà ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ¬Û©ÛÛé                                                                                                                                           
   ŠÌ¨Û©ÛÛ¶ÛÛé ÍÛÁõÈÛÛÇÛé ¾ÛÛ¸Ûà ÉÛïõÛýÛ ™öé.

5 ¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸Ûà¶Ûé ©Ûé¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ºéõÁõºõÛÁõ ïõýÛÛÙ ÜÉÛÈÛÛýÛ ©Ûé¶Ûà                                                                                                                                           
   ŠÌ¨Û©ÛÛ¾ÛÛ× ÈÛµÛÛÁõÛé ïõÁõà ÉÛïõÛýÛ ™öé.

- ©Ûé ¸ÛþùÛ¬Ûë¶Ûà •ÛÁõ¾Û ïéõ ¥×ø¦øÛ ¸ÛÛ¨Ûà¶Ûà ÜÍ¬ÛÜ©Û þùÉÛÛÙÈÛé ™öé.

- ©Ûé¶ÛÛé …éïõ¾Û Ü¦ø•Ûóà (degree) ™öé.

- ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¬Û¾ÛÛë¾Ûà¤øÁõ ÈÛ¦éø ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

 ¼Ûé …ÅÛ•Û ©ÛÛ¸Û¾ÛÛ¶Û ÈÛÛÇÛ ¸ÛþùÛ¬ÛÙ¬Ûà ¼Û¶Û©ÛÛ Ü¾ÛËÛ¨Û¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û                                                                                                                                       
  ¾ÛÛ¸ÛÈÛä× ÉÛîýÛ ¶Û¬Ûà.

- ¼Ûé ¸ÛþùÛ¬ÛÛë¾ÛÛ× …ÅÛ•Û …ÅÛ•Û •ÛÁõ¾Ûà¶ÛÛé ›÷¬¬ÛÛé ÁõÐéüÅÛ ÐüÛéýÛ, ©ÛÛé  ¸Û¨Û                                                                                                                                             
  ©Ûé ¼Û•Ûé ¸ÛþùÛ¬ÛÛë …éïõ ÍÛ¾ÛÛ¶Û ©ÛÛ¸Û¾ÛÛ¶Û ¼Û©ÛÛÈÛé ™öé.

Š©ïõÅÛ¶ÛÝ¼Ûþäù (Boiling point)

›÷é ©ÛÛ¸Û¾ÛÛ¶Ûé ïõÛé† ¸Û¨Û ¸ÛþùÛ¬ÛÙ ŠïõÇÈÛÛ ÅÛÛ•Ûé, …¶Ûé ÈÛÛýÛä ÍÈÛÄõ¸Û 
µÛÛÁõ¨Û ïõÁéõ, ©Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶Ûä× Š©ïõÅÛ¶ÛÝ¼Ûþäù ïõÐéü ™öé. ¸ÛÛ¨Ûà¶Ûä 
Š©ïõÅÛ¶ÛÝ¼Ûþä 100°cù ™öé

•ÛÅÛ¶ÛÝ¼Ûþä (Melting point)

›÷é ©ÛÛ¸Û¾ÛÛ¶Ûé –Û¶Û ¸ÛþùÛ¬ÛÙ ¸Ûà•ÛÛÇà ¶Ûé ¸ÛóÈÛÛÐüà ¼Û¶Ûé …¬ÛÈÛÛ ¸ÛóÈÛÛÐüà 
¸ÛþùÛ¬ÛÙ –Û¶Û ¼Û¶Ûé, ©Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù ïõÐéü ™öé. ¼ÛÁõºõ¶Ûä 
•ÛÅÛ¶ÛÝ¼Ûþäù 0°c ™öé.

List of melting point boiling point of metals and Non-metals

µÛÛ©Ûä…Ûé …¶Ûé …
µÛÛ©Ûä…Ûé (Metals and 

Nonmetals)

•ÛÅÛ¶ÛÝ¼Ûþä 
(Melting 
point oc)

Š©ïõÅÛ¶ÛÝ¼Ûþ 
(Boiling point 

oc)

Aluminium
Argon
Arsenic
Barium
Beryllium
Bromine
Cadmium
Calcium
Carbon
(diamond)
Carbon
(graphit)
Chlorine
Cobalt
Copper
Gold
Helium
Hydrogen
Iodine
Iridium
Iron
Lead
Lithium
Magnesium

660.25
-189.19
817
729
1287
-7.1
321.18
839
3550

3675

-100.84
1495
1084.6
1064.58
-
-259.98
113.5
2443
1535
327.6
180.7
650

2519
-185.85
614
1897
2469
58.8
767
1484
4827

4027

-34.04
2927
2562
2856
-268.93
-252.87
184.3
4428
2861
1749
1342
1090

µÛÛ©Ûä…Ûé …¶Ûé …
µÛÛ©Ûä…Ûé (Metals and 

Nonmetals)

•ÛÅÛ¶ÛÝ¼Ûþä 
(Melting 
point oc)

Š©ïõÅÛ¶ÛÝ¼Ûþ 
(Boiling point 

oc)

Manganese

Mercury

Molybdenum

Nickel

Nitrogen

Oxygen

Phosphorus

(White)

Plutonium

Potassium

Radium

Silicon

Silver

Sodium

Sulfur

Tin

Titanium

Tungsten

Uranium

Zinc

1246
-38.72
2617
1453
-209.86
-226.65
44.1

640
63.35
700
1410
961
98
115.36
232.06
1660
3422
1132
419.73

2061
357
4639
2913
-195.79
-182.95
280

3228
759
1737
3265
2162
883
444.6
2602
3287
5555
4131
907

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.26
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©ÛÛ¸Û¾ÛÛ¶Û¶Ûä ¾ÛÛ¸Û¶Û (Temperature Scales)

ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¶Ûé ¼Ûé ÍÛ×þù½Ûë Ý¼Ûþäù…Ûé ÈÛ˜˜Ûé ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¸ÛÛ¨Ûà¶Ûä 
•ÛÅÛ¶ÛÝ¼Ûþäù ©Ûé¾Û›÷ ¸ÛÛ¨Ûà¶Ûä× Š©ïÅÛ¶ÛÝ¼Ûþä×ù …Û ¼Ûé ÍÛ×þù½Ûë Ý¼Ûþäù…Ûé ¸ÛÁõ 
ÜÈÛÜÈÛµÛ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¶Ûä ¾ÛÛ¸Û¶Û ¶Ûà˜Ûé ¾Ûä›÷¼Û ÐüÛéýÛ ™öé.

ÍïéõÅÛ (Scale)		  •ÛÅÛ¶ÛÝ¼Ûþäù		 Š©ïÅÛ¶ÛÝ¼Ûþä×ù

ÍÛéÜ¶¤ø•Ûóé¦ 			  0C		  100 oC
(Centigrade) (°C)

ºéõÁõ¶Ðüà¤ø			   32 oF		  212 oF
(Fahrenheit) (°F)

ïéõÜÅÈÛ¶Û (Kelvin) (°K)	 273 oK		  373 oK

ÁõÛé¾ÛÁõ (Reaumur) (°R)	 0 °R		  80 °R

ŠÌ¨Û©ÛÛ ¸ÛþùÛ¬ÛÙ¾ÛÛ× ÁõÐéüÅÛà Œ›ÛÙ ™öé. šýÛÁéõ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û 
…é ¸ÛþùÛ¬ÛÙ¶Ûà •ÛÁõ¾Û ïéõ ¥×ø¦øÛ ¸ÛÛ¨Ûà¶Ûà ÜÍ¬ÛÜ©Û þùÉÛÛÙÈÛé 
™öé. …éïõ ©ÛÛ¸Û¾ÛÛ¶Û ¶ÛÛ ¾ÛÛ¸Û¶Û ¾ÛÛ¬Ûà ¼Ûà›Û ¾ÛÛ¸Û¶Û¾ÛÛ× 
ºéõÁõÈÛÈÛÛ ¾ÛÛ¤éø¶ÛÛé ÍÛ×¼ÛµÛ þùÉÛÛÙÈÛ©Ûä ÍÛäªÛ ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

	 180

32F

100

273K

100

C

80

R 0000 -
=

-
==

2	 -40°C ¶Ûé °F ¾ÛÛ× ºéõÁõÈÛÛé.

		  100

C

180

32F 00

=
-

		
180

100

C
32F

0
0 ×=-

		
180

100

40
32F0 ×

-
=-

		  °F-32 = -72

		  °F = -72+32

		  = -40°F

		  -40°C = -40°F

3 	 37° ¶Ûé °K ¾ÛÛ× ºéõÁõÈÛÛé

		  100

273K

100

C 00 -
=

		  °K-273 = C

		  °K = C + 273

		  °K = 37 + 273

     		 = 310 °K 

		  37°C = 310 °K 

4	 70°C ¶Ûé °R ¾ÛÛ× ºéõÁõÈÛÛé.

		  80

R

100

C 00

=

		
80

100

C
R0 ×=

		
5680

100

70
R0 =×=

		  70°C = 56 °R

Heat & Temperature (ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û) ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¶Ûä ¾ÛÛ¸Û¶Û, ÍÛéÜÅÛÍÛýÛÍÛ, ºéõÁõ¶ÛÐüà¤ø, 
ïéõÜÅÈÛ¶Û …¶Ûé …éï ©ÛÛ¸Û¾ÛÛ¶Û ¶ÛÛ ¾ÛÛ¸Û¶Û¾ÛÛ×¬Ûà ¼Ûà›Û ¾ÛÛ¸Û¶Û¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ   …éîÍÛÁõÍÛÛ†¡õ 1.6.27

ø1	 0°C ¶Ûé °F ¾ÛÛ× ºéõÁõÈÛÛé

		  100

C

180

32F 00

=
-

		
180

100

C
32F

0
0 ×=-

		
180

100

0
32F0 ×=-

			   °F = 0+32

			   = 32°F

			   0°C = 32°F
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5	 -25 0F ¶Ûé 0C ¾ÛÛ× ºéõÁõÈÛÛé.  

		  180

32F

100

C 00 -
=

		  180

3225

100

C --
=

°

		
100

180

57-
C0 ×=

		
31.66

9

285
C0 -=

-
=

		  -25 °F = -31.7°C

6	 98.6° F ¶Û é°C ¾ÛÛ× ºéõÁõÈÛÛé.  

		

100
180

32F
C

0
0 ×

-
=

		
100

180

3298.6
C0 ×

-
=

		
100

180

66.6
×=

		
C37

180

6660 0==

		  98.6°F = 37°C

ÍÈÛÛµýÛÛýÛ (Assignment)

©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ …éïõ¾ÛÛé¶Ûä Äõ¸ÛÛ×©ÛÁõ (Convert the following)

1	 10.5°C = ________ °F

2	 40°C  __________ °F

3	 60°C = _________ °F	

4	 80°C = _________ °F	

5	 105°C = ________ °F	

6	 100°C = ________ °F	

7	 -80°C = ________ °F	

8	 200°C = _________°F	

9	 605°C = _________ °F

10	1250°C = ________ °F

11	77°F = __________ °C 

12	20°F = __________ °C

13	428°F = _________ °C

14	-210°F = ________ °C	

15	88°F = _________ °C	

16	110°F = ________ °C	

17	72°F = _________ °C  

18	50°F = _________ °C

19	900°F = ________ °C

20	72°R = _________ °C

21	143°C = ________ °K

22	373°K = ________ °C

23	746°K = ________ °F

24	ïõýÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ºéõÁõ¶ÛÐüà¤ø ¬ÛÁõ¾ÛÛé¾Ûà¤øÁ …é ÍÛéÜ¶¤•Ûóé¦ø ¬ÛÁõ¾ÛÛé¾Ûà¤øÁõ 
ïõÁõ©ÛÛ ¼Û¾Û¨ÛÛé …Û×ïõ þùÉÛÛÙÈÛé ™öé

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.27
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ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û  ŠÌ¨Û©ÛÛ¾ÛÛ¶Û ¾ÛÛ¸ÛÈÛÛ¶ÛÛ ÍÛÛµÛ¶ÛÛé ,¬Û¾ÛÛë¾Ûà¤øÁõ¶ÛÛ ¸ÛóïõÛÁõ , ¸ÛÛýÛÁõÛé¾Ûà¤øÁõ 
…¶Ûé ŠÌ¾ÛÛ¶Ûä ÈÛÐü¶Û ŠÌ¨Û©ÛÛÈÛÐü¶Û, ŠÌ¨Û©ÛÛ¶ÛýÛ¶Û …¶Ûé ŠÌ¨Û©ÛÛ•Û¾Û¶Û (Heat &Temperature 
-Temperature measuring instruments, types of thermometer, pyrometer and 
transmission of heat- Conduction,convection and radiation)  …éîÍÛÁõÍÛÛ†¡õ 1.6.28

ŠÌ¾ÛÛŒ›ÛÙ¶Ûä× ¾ÛÛ¸Û¶Û (Measuring heat energy)

¸ÛþùÛ¬ÛÙ¾ÛÛ× ¬Û©ÛÛ ÁõÛÍÛÛýÛÜ¨Ûïõ ºéõÁõºõÛÁõ þÁõ¾ýÛÛ¶Û ©Ûé¾ÛÛ×¬Ûà Œ›ÛÙ ¾Ûäî©Û ¬ÛÛýÛ 
™öé. þùÛ.©Û ¸ÛóïõÛÉÛ Œ›ÛÙ , µÈÛÜ¶ÛŒ›ÛÙ ©Ûé¾Û›÷ ÜÈÛ²ä©Û Œ›ÛÙ, ¸ÛÁ×õ©Ûä ¾ÛÛé¤éø 
½ÛÛ•Ûé ©Ûé ŠÌ¾ÛÛ ÍÈÛÄõ¸Ûé ¾Ûäî©Û ¬ÛÛýÛ ™öé. ›÷é¬Ûà Äõ¸ÛÛ×©ÛÜÁõ©Û ¬Û©Ûà Œ›ÛÙ¶Ûé …
Û¸Û¨Ûé ÍÛÁõÇ©ÛÛ¬Ûà ¾ÛÛ¸Ûà ÉÛïõà…é ™öà…é.

¬Û¾ÛÛì¾Ûà¤øÁ (Thermometer) õ
¬Û¾ÛÛì¾Ûà¤øÁõ ¶ÛÛ ¸ÛóïõÛÁõ 

•	 ºõÛéÁõÐéüü¦ø Í¤Öøà¸ÍÛ (Forehead strips)

•	 ÈÛéÁéõ¼ÛÁ ¬Û¾ÛÛë¾Ûà¤øÁ õ(Wearable Thermometer) 

•	 ¸ÛéÍÛàºõÛýÛÁõ ¬Û¾ÛÛë¾Ûà¤øÁ (Pacifier Thermometer) 

•	 †ýÛÁõ ¬Û¾ÛÛë¾Ûà¤øÁ õ (Ear Thermometer) (tympanic)

•	 ºõÛéÁõÐéü¦ø ¬Û¾ÛÛë¾Ûà¤øÁ (Forehead Thermometer)

•	 ¦øàœ÷¤øÅÛ ¬Û¾ÛÛë¾Ûà¤øÁ õ(Digital Thermometer)

•	 ¾ÛÛé¾ÍÛ Ðéü¶¦ø …ÛéÁõ ÅÛà¸ÍÛ (Mom’hand or lips)

šýÛÛÁéõ –Û¶Û ïéõ ¸ÛóÈÛÛÐüà ¸ÛþùÛ¬ÛÙ ŠÌ¾ÛÛ¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ©Ûé¶Ûä× 
ÜÈÛÍ©ÛÁõ¨Û ¬ÛÛýÛ ™öé …Û ÜÍÛµµÛÛ×©Û ¸ÛÁõ ¬Û¾ÛÛë¾Ûà¤øÁõ ïõÛýÛÙ ïõÁéõ ™öé. ¸ÛÛÁõÛ 
©Ûé¾Û›÷ …ÛÅïõÛéÐüÛéÅÛ¶Ûä ÜÈÛÍ©ÛÁõ¨Û …éïõ ÍÛ¾ÛÛ¶Û ÐüÛéýÛ ™öé. šýÛÛÁéõ •ÛÁõ¾Ûà …
Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ¸ÛóÈÛÛÐüà¶Ûä× ïõþù ÈÛµÛé ™öé. ©Ûé¾Û›÷ ¶ÛÇà¾ÛÛ× ¸ÛóÈÛÛÐüà 
Š¸ÛÁõ ˜Û§éø ™öé. ¸ÛÁ×õ©Ûä ¸ÛÛÁõÛ¶ÛÛ ˜ÛÇïõÛ¤ø ýÛäî©Û ÐüÛéÈÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ©Ûé¾Û›÷ 
˜ÛàïõÛÍÛ ¶Û ÐüÛéÈÛÛ¶Ûé ÅÛàµÛé ¾ÛÛé¤øÛ ½ÛÛ•Ûé ¸ÛÛÁõÛ¶ÛÛé Š¸ÛýÛÛé•Û ¬Û¾ÛÛë¾Ûà¤øÁ¾ÛÛ× 
¬ÛÛýÛ ™öé. Š¸ÛÁõÛ×©Û ©Ûé¶Ûà ¾Ûþùþ¬Ûà …Û¸Û¨Ûé ›÷é¤ÅÛä ©ÛÛ¸Û¾ÛÛ¶Û ¾ÛÛ¸Ûà ÉÛïõà…é 
™öà…é.õ 

¼ÛÛýÛ¾Ûé¤øÅÛ   ÛóïõÛÁõ¶ÛÛ ¬Û¾ÛÛë¾Ûà¤øÁ  ¾ÛÛ× ¼Ûé …ÅÛ•Û …ÅÛ•Û ÜÈÛÍ©ÛÁõ¨Û ÛóÍÛÁõ¨ÛÛ×ïõ 
(Coefficient of expansion) µÛÁõÛÈÛ©Ûà µÛÛ©Ûä¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 
¼ÛÛýÛ¾Ûé¤ÅÛ¶Ûé ÈÛÛÇà¶Ûé ÝÍ¸Ûó•Û ›÷éÈÛÛé …ÛïõÛÁõ …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¾Û 
›÷é¾Û ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛé ™öé ©Ûé¾Û ©Ûé¶ÛÛ ÈÛÇÛ×ïõ¾ÛÛ× ºéõÁõºõÛÁõ ¬ÛÛýÛ ™öé.

¸ÛÛýÛÁõÛé¾Ûà¤øÁõ (Pyrometer)

¸ÛóÈÛÛÐüà¶ÛÛ Ü¾ÛËÛ¨Û þùÁõÜ¾ÛýÛÛ¶Û ŠÌ¨Û©ÛÛ ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø ›÷é ÍÛÛµÛ¶Û¶ÛÛé 
Š¸ÛýÛÛé•Û ïõÁõÈÛÛ¾ÛÛ …ÛÈÛé ™öé ©Ûé¶Ûé ïéõÅÛóÁõà¾Ûà¤øÁõ ïõÐéü ™öé ›÷é ¾ÛÛé¤øÛ ½ÛÛ•Ûé 
¶ÛÇÛïõÛÁõ ¸ÛÛªÛ ©Ûé¾Û›÷ ©ÛÛ×¼ÛÛ¶ÛÛ Í¤øàÁõÁ(¸ÛóÈÛÛÐüà ÐüÅÛÛÈÛ¶ÛÛÁõ ÍÛÜÇýÛÛé)
õ¾ÛÛ×¬Ûà ¼Û¶ÛéÅÛä ÐüÛéýÛ ™öé. 

ïéõÅÛÁõà¾Ûà¤øÁõ¾ÛÛ× šýÛÛÁéõ •ÛÁõ¾Û µÛ¶Û/¸ÛóÈÛÛÐüà ̧ ÛþùÛ¬ÛÙ¶Ûé ¼Ûà›Û ¥×ø¦øÛ µÛ¶Û/¸ÛóÈÛÛÐüà 
¸ÛþùÛ¬ÛÙ ÍÛÛ¬Ûé Ü¾ÛËÛ¨Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ¼Û×¶Ûé ¸ÛþùÛ¬ÛÙ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 
…éïõ ÍÛ¾ÛÛ¶Û ¶Û ¬ÛÛýÛ ©ýÛÛ× ÍÛäµÛà ŠÌ¨Û©ÛÛ¶Ûä× ÈÛÐü¶Û ¬ÛÛýÛ ™öé. ›÷é þùÁõ¾ýÛÛ¶Û 
ïéõÅÛÁõà¾Ûà¤øÁõ¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û ¸Û¨Û Ü¾ÛËÛ¨Û¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û ›÷é¤øÅÛä ¬ÛÛýÛ ™öé. 
Ü¾ÛËÛ¨Û¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û, 

Heat absorbed

by calorimeter
= +

Loss of heat	 Heat absorbed by

by solid		 solid/liquid

liquid 		  substance]

¾ÛÛ¸Û¶Û (Measurement)

ÍÛÛ¾ÛÛ¶ýÛ©Û: ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé ¦øà•Ûóà ÍÛé¶¤øà•Ûóé¦¾ÛÛ× ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¾ÛÛ 
¸ÛÛ¨Ûà¶Ûä× •ÛÅÛ¶ÛÝ¼Ûþäù 0ºC …¶Ûéé ¸ÛÛ¨Ûà¶Ûä× Š©ïõÅÛ¶Û Ý¼Ûþä 100ºC ›÷é¤øÅÛä 
ÐüÛéýÛ ™öé. ïéõÜÅÈÛ¶Û ¾ÛÛ¸Û¶Û¾ÛÛ× ÉÛÄõ…Û©Û Ü¶ÛÁõ¸Ûé“Û  ÉÛä¶ýÛ 0 ¬Ûà ¬ÛÛýÛ ™öé.
(…¬ÛÛÙ©Û 0 ¬Ûà 273º) ©Ûé¾Û›÷ ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ •ÛÛÇÛ ÍÛ¾ÛÛ¶Û ÐüÛéýÛ ™öé.

\ 273k = 0ºc , 20ºc = 273k + 20k = 293k

ÍÛÛµÛ¶ÛÛé (Instruments)

ŠÌ¨©ÛÛ¾ÛÛ¶Û¶Ûä× ù¾ÛÛ¸Û¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛ©ÛÛ ÍÛÛµÛ¶ÛÛé 
¸ÛþùÛ¬ÛÙ¶ÛÛ•Ûä¨ÛµÛ¾ÛÛë, ÜÈÛ²ä©Û¶Ûà …ÍÛÛµÛÛÁõ¨Û µÛ¤ø¶ÛÛ, ÁéõÜ¦øýÛéÉÛ¶Û …¶Ûé 
¸Ûà•ÛÅÛ¶Û ›÷éÈÛÛ ¸ÛÁõà¼ÛÇÛé¶ÛÛé …ÛµÛÛÁõ ÅÛé ™öé.

¬Û¾ÛÛë†ÅÛéî¤Öøàï ¸ÛÛýÛÁõÛé¾Ûà¤øÁõ¶ÛÛé ÜÍÛµµÛÛ×©Û …é ™öé ïéõ ¼Ûé …ÅÛ•Û …ÅÛ•Û 
µÛÛ©Ûä…Ûé¶ÛÛ ¼Ûé ©ÛÛÁõ¶ÛÛé …éïõ ›×÷ïõÉÛ¶Û ¶Ûé •ÛÁõ¾Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …¶Ûé 
¼Ûà›Û ›×÷ïõÉÛ¶Û ¶Ûé ¥×ø¦äø ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé …Û ©ÛÛÁõ¾ÛÛ× ÈÛÛéÅ¤éø›÷ Š©¸Û•Û 
¬ÛÛýÛ ™öé. ›÷é¾Û ›÷é¾Û …Û ›×÷ïõÉÛ¶Û ÈÛ˜˜Ûé¶ÛÛ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¶ÛÛé ©ÛºõÛÈÛ©Û ÈÛµÛé 
©Ûé¾Û ©Ûé¾Û ÈÛÛéÅ¤éø›÷ ÈÛµÛé ™öé. ¬Û¾ÛÛëïõ¸ÛÅÛ¶Ûé ©ÛÛ×¼Ûä(600ºcÍÛäµÛà) …¬ÛÈÛÛ 
¸ÅÛéÜ¤ø¶Û¾Û ©Ûé¾Û›÷ ÁéõÜ¦øýÛ¾Û (1600 ºcÍÛäµÛà) ¾ÛÛ×¬Ûà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ÁéõÜ¦øýÛéÉÛ¶Û ¸ÛÛýÛÁõÛé¾Ûà¤øÁõ¶ÛÛé Š¸ÛýÛÛé•Û 3000ºc ›÷é¤øÅÛä ÿ˜Ûä ©ÛÛ¸Û¾ÛÛ¶Û 
µÛÁõÛÈÛ©Ûà •ÛÁõ¾ÛµÛÛ©Ûä…Ûé¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ›÷é¾ÛÛ×  
…ÛéÜ¸¤øïõÅÛ ïõÛ˜Û¶Ûà  ¾Ûþùþù¬Ûà ¬Û¾ÛÛëïõ¸ÛÅÛ …éÜÅÛ¾Ûé¶¤ø ÜïõÁõ¨ÛÛé¶Ûé …éïõÜªÛ©Û 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …é¾Ûà¤øÁõ¾ÛÛ× ©Ûé¶Ûé ÍÛéÜÅÍÛýÛÍÛ …¬ÛÈÛÛ ïéõÜÅÈÛ¶Û …éïõ¾Û¾ÛÛ× 
¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.
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ŠÌ¨Û©ÛÛ Ü¶Û•ÛÙ¾Û¶Û (Transmission of Heat)
ŠÌ¨Û©ÛÛ …é Œ›ÛÙ¶Ûä ÍÈÛÄõ¸Û ™öé. ›÷é¶ÛÛ¬Ûà ïõÛýÛÙ ïõÁõà ÉÛïõÛýÛ ™öé •ÛÁõ¾Ûà¶Ûä 
ÈÛÐü¶Û •ÛÁõ¾Û ¸ÛþùÛ¬ÛÙ ©ÛÁõºõ¬Ûà  ¥×ø¦øÛ ¸ÛþùÛ¬ÛÙ ©ÛÁõºõ …¬ÛÈÛÛ ÈÛµÛä ©ÛÛ¸Û¾ÛÛ¶Û¬Ûà 
…Ûé™öÛ ©ÛÛ¸Û¾ÛÛ¶Û ù©ÛÁõºõ ¬ÛÛýÛ ™öé. ›÷é¾Û ¼Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û ÈÛ˜˜Ûé 
©ÛºõÛÈÛ©Û ÈÛµÛä ©Ûé¾Û ©Ûé¾Û ŠÌ¨Û©ÛÛ ÈÛÐü¶Û¶Ûä þùÁõ ÈÛµÛä ÐüÛéýÛ ™öé. ŠÌ¨Û©ÛÛ¶Ûä 
ÈÛÐü¶Û ªÛ¨Û ¸ÛóïõÛÁéõ ¬ÛÛýÛ ™öé.

•	 ŠÌ¨Û©ÛÛÈÛÐü¶Û ³ùÛÁõÛ (Conduction)

•	 ŠÌ¨Û©ÛÛ¶ÛýÛ¶Û ³ùÛÁõÛ (Convection)

•	 ŠÌ¨Û©ÛÛ•Û¾Û¶Û ³ùÛÁõÛ (Radiation)

ŠÌ¨Û©ÛÛÈÛÐü¶Û (Conduction)

ÍÛ×¸ÛïÙõ¾ÛÛ× ÁõÐéüÅÛÛ ¸ÛþùÛ¬ÛÛë ÈÛ˜˜Ûé ¬Û©ÛÛ •ÛÁõ¾Ûà¶ÛÛ ÈÛÐü¶Û¶Ûé ŠÌ¨Û©ÛÛÈÛÐü¶Û ïõÐéü 
™öé. …Ðüá •ÛÁõ¾Ûà¶ÛÛé ÍªÛÛé©Û ÈÛÛÐüïõ (þùÛ©Û. ÅÛÛé”Û×¦¶ÛÛé ÍÛÜÇýÛÛé) ¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× 
ÐüÛéýÛ ™öé. ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛé ¬Û¾ÛÛë¾Ûà¤øÁõ¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× ÐüÛéýÛ ™öé. ŠÌ¨Û©ÛÛÈÛÐü¶Û¶Ûé 
ÅÛàµÛé •ÛÁõ¾Ûà¶Ûä× •ÛÁõ¾Û ™öé¦øÛ ©ÛÁõºõ¬Ûà ¾Ûäî©Û ™öé¦øÛ ©ÛÁõºõ ÈÛÐü¶Û ¬ÛÛýÛ ™öé. 
ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÜÈÛ²ä©Û¶ÛÛ ÍÛäÈÛÛÐüïõÛé ŠÌ¾ÛÛ¶ÛÛ ÍÛäÈÛÛÐüïõÛé ÐüÛéýÛ ™öé. ©Ûé¾Û›÷ 
ÜÈÛ²ä©Û¶ÛÛ …ÈÛÛÐüïõÛé ŠÌ¾ÛÛ¶ÛÛ ¸Û¨Û …ÈÛÛÐüïõÛé ÐüÛéýÛ ™öé. ÍÛÛÁõÛ ŠÌ¾ÛÛ¶ÛÛ  …
ÈÛÛÐüïõÛé ÿ˜ÛÛ  ©ÛÛ¸Û¾ÛÛ¶Û  ÍÛÛ¾Ûé  ¤øïõà  ÁõÐéü©Ûé  ›÷ÄõÁõà ¶Û¬Ûà.

ŠÌ¨Û©ÛÛ¶ÛýÛ¶Û  (Convection): ŠµÈÛÙÜþùÉÛÛ¾ÛÛ× ŠÌ¾ÛÛÉÛÜî©Û¶Ûä× 
Í¬ÛÇÛ×©ÛÁõ ¬Ûˆ, ¬Û©ÛÛ ŠÌ¨Û©ÛÛ¶ÛÛ ÈÛÐü¶Û¶Ûé ŠÌ¨Û©ÛÛ¶ÛýÛ¶Û ïõÐéü ™öé. šýÛÛÁéõ 
¼Û¨Û©ÛÇ (¸ÛóÈÛÛÐüà / ÈÛÛýÛä) ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ©Ûé¶ÛÛ  
…¨Ûä…Ûé¶Ûà –Û¶Û©ÛÛ …Ûé™öà ¬ÛÛýÛ ™öé. ›÷é¬Ûà ©Ûé ŠµÈÛÙÜþùÉÛÛ ©ÛÁõºõ Í¬ÛÛ¶ÛÛ×©ÛÁõ 
ïõÁéõ ™öé, ©Ûé¾Û›÷ ©Ûé¶Ûä Í¬ÛÛ¶Û ¸ÛóÈÛÛÐüà¶ÛÛ ¥×ø¦øÛ …¨Ûä ÅÛé ™öé. þùÛ.©Û ¸ÛÛ¨Ûà 
•ÛÁõ¾Û ïõÁõÈÛÛ¶ÛÛé ¼Û×¼ÛÛé, ¾ÛÛé¤øÁõïõÛÁõ ¶Ûà ïäõÅÛá•Û ÜÍÛÍ¤ø¾Û 

ŠÌ¨Û©ÛÛ•Û¾Û¶Û (Radiation): ˆÅÛéî¤ÖøÛé¾Ûé•¶ÛéÜ¤øïõ ©ÛÁ×õ•Û ÈÛ¦éø ¸ÛþùÛ¬ÛÙ¶ÛÛ 
…éïõ ¼Ûà›Û¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× …ÛÈýÛÛ ÈÛ•ÛÁõ …ÈÛïõÛÉÛ¾ÛÛ× ¬Û©ÛÛ ŠÌ¾ÛÛ¶ÛÛ ÈÛÐü¶Û¶Ûé 
ŠÌ¨Û©ÛÛ•Û¾Û¶Û ïõÐéü ™öé. …Û ÜïõÁõ¨ÛÛé ¸ÛóïõÛÍÛ¶ÛÛ ÜïõÁõ¨ÛÛé ©Ûé¾Û›÷ ÜÈÛÜïõÁõ¨ÛÛé 
›÷éÈÛÛ ›÷ ÐüÛéýÛ ™öé. ›÷é¶Ûé ïõÛ˜Û ÈÛ¦éø ¸ÛÁõàÈÛÜ©ÛÙ©Û ïõÁõà ÉÛïõÛýÛ ™öé. …Û 
¸ÛÛÁõ›Û×¼ÛÅÛà ÜïõÁõ¨ÛÛé ™öé. ›÷é¶ÛÛ ÈÛÐü¶Û ¾ÛÛ¤éø ¾ÛÛµýÛ¾Û¶Ûà ÐüÛ›÷Áõà ›÷ÄõÁõà 
¶Û¬Ûà. þùÛ.©Û. ÍÛæýÛÙ¶Ûà •ÛÁõ¾Ûà¶Ûä ÈÛÐü¶Û …ÈÛïõÛÉÛ¾ÛÛ×¬Ûà ¬ÛÛýÛ ™öé.

ŠÌ¾ÛÛ¶Ûä ÍÛ×˜ÛÛÁõ¨Û ªÛ¨Û Áõà©Ûé ¬ÛÛýÛ ™öé. ŠÌ¨Û©ÛÛÈÛÐü¶Û, 
ŠÌ¨Û©ÛÛ¶ÛýÛ¶Û, ŠÌ¨Û©ÛÛ•Û¾Û¶Û.

•ÛÁõ¾Ûà¶ÛÛ ÅÛàµÛé ¬Û©Ûä ÜÈÛÍ©ÛÁõ¨Û (Expansion due to heat)
šýÛÛÁéõ –Û¶Û, ¸ÛóÈÛÛÐüà ïéõ ÈÛÛýÛä ¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ 
©Ûé¶Ûä ÜÈÛÍ©ÛÁõ¨Û ¬ÛÛýÛ ™öé, ©Ûé¾Û›÷ ©Ûé¶ÛÛ ïõþù¾ÛÛ× ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ©Ûé›÷ Áõà©Ûé 
¸ÛþùÛ¬ÛÙ¶Ûé ¥×ø¦øÛé ¸ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ©ýÛÛÁéõ ©Ûé¶Ûä ÍÛ×ïõÛé˜Û¶Û ¬ÛÛýÛ ™öé, ©Ûé¾Û›÷ 
©Ûé¶ÛÛ ïõþù¾ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé.

þùÛ.©Û. ÁéõÅÈÛé¶ÛÛ ¼Ûé ¸ÛÛ¤øÛ ÈÛ˜˜Ûé ¬ÛÛé¦øà ›÷•ýÛÛ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ïõÛÁõ¨Ûïéõ 
Š¶ÛÛÇÛ¶ÛÛ ÜþùÈÛÍÛÛé¾ÛÛ× ©Ûé¶Ûä ÜÈÛÍ©ÛÁõ¨Û ¬ÛÛýÛ ™öé. ›Ûé ©Ûé¾Û ¶Û ïõÁõÈÛÛ¾ÛÛ× …
ÛÈÛé ©ÛÛé ¸ÛÛ¤øÛ¶Ûä ÜÈÛÍ©ÛÁõ¨Û ¬Ûˆ ¸ÛÛ¤øÛ ÈÛÇÈÛÛ¶Ûà ÉÛîýÛ©ÛÛ ÁõÐéü ™öé. ›÷é¶ÛÛ¬Ûà 
…ïõÍ¾ÛÛ©Û ¬Ûˆ ÉÛïéõ ™öé.

…¾Ûäïõ …¸ÛÈÛÛþù¶Ûé ¼ÛÛþù ïõÁõ©ÛÛ ÅÛ•Û½Û•Û þùÁéõïõ –Û¶Û, ¸ÛóÈÛÛÐüà, ÈÛÛýÛä¶Ûä 
ÜÈÛÍ©ÛÁõ¨Û ¬ÛÛýÛ ™öé. ›Ûé ¸ÛþùÛ¬ÛÙ¶Ûé …éïõÍÛ¾ÛÛ¶Û •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé 
©ÛÛé –Û¶Û ïõÁõ©ÛÛ ¸ÛóÈÛÛÐüà¶Ûä× …¶Ûé ¸ÛóÈÛÛÐüà ïõÁõ©ÛÛ ÈÛÛýÛä ¸ÛþùÛ¬ÛÙ¶Ûä ÜÈÛÍ©ÛÁõ¨Û 
ÈÛµÛÛÁéõ ¬ÛÛýÛ ™öé.

¸ÛÛ¨Ûà¶Ûé 0°C ¬Ûà 4°C ÍÛäµÛà •ÛÁõ¾Û ïõÁõ©ÛÛ ©Ûé¶ÛÛ ïõþù¾ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ 
™öé, ©ýÛÛÁõ¼ÛÛþù ºõÁõà ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé, …Û¬Ûà 4°C ©ÛÛ¸Û¾ÛÛ¶Û¶Ûé ïõÛé† ¸Û¨Û 
¸ÛþùÛ¬ÛÙ¶Ûà ¸ÛÛ¨Ûà ÍÛÛ¬Ûé¶Ûà •Û¨Û©ÛÁõà þùÁõ¾ýÛÛ¶Û ÍÛ×þù½ÛÙÝ¼Ûþäù ©ÛÁõàïéõ ÅÛéÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.28
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–Û¶Û¸ÛþùÛ¬ÛÙ¾ÛÛ× ÜÈÛÍ©ÛÁõ¨Û (Expansion of Solids)

šýÛÛÁéõ –Û¶Û¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ¶Ûà˜Ûé ¾Ûä›÷¼Û ÜÈÛÍ©ÛÁõ¨Û 
›ÛéÈÛÛ ¾ÛÇé ™öé. 

1	 ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨Û (Linear expansion)

2	 “ÛéÜªÛýÛ ¸ÛóÍÛÁõ¨Û (Superficial expansion) …¶Ûé 

3	 –Û¶Û ÜÈÛÍ©ÛÁõ¨Û (Cubical expansion)

1	 ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨Û (Linear expansion)

šýÛÛÁéõ ¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé¶Ûà ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé 
¬ÛÛýÛ ™öé, ›÷é¶Ûé ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨Û ïõÐéü ™öé. ›÷é ¸ÛþùÛ¬ÛÙ¶ÛÛ ¸ÛóïõÛÁõ, ¾ÛæÇ ÅÛ×¼ÛÛˆ 
…¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ºéõÁõºõÛÁõ ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé.

ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ (Co-efficient of Linear expansion)

…éïõ¾Û ÅÛ×¼ÛÛˆ¶ÛÛ ̧ ÛþùÛ¬ÛÙ¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× 1°C ¶ÛÛé ÈÛµÛÛÁõÛé ïõÁõ©ÛÛ ̧ ÛþùÛ¬ÛÙ¶Ûà 
ÅÛ×¼ÛÛˆ¾ÛÛ× ›÷é ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé, ©Ûé¶Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛé ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ ïõÐéü 
™öé. ©Ûé¶Ûé α (Alpha) (…ÛÅºõÛ) ÈÛ¦éø þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé/

t1 °C  ©ÛÛ¸Û¾ÛÛ¶Ûé –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûà ÅÛ×¼ÛÛˆ = l1

t2 °C  ©ÛÛ¸Û¾ÛÛ¶Ûé –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûà ÅÛ×¼ÛÛˆ = l2

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ºéõÁõºõÛÁõ = t2 -  t1°C

ÅÛ×¼ÛÛˆ¾ÛÛ× ºéõÁõºõÛÁõ =  l2  - l1
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	 ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé  l2  - l1 = α l1 t

	 …×Ü©Û¾Û ÅÛ×¼ÛÛˆ  l2 = l1 (1 + αt)

2	 “ÛéÜªÛýÛ ÜÈÛÍ©ÛÁõ¨Û (Superficial expansion)

šýÛÛÁéõ –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ©ýÛÛÁéõ ©Ûé¶ÛÛ “ÛéªÛºõÇ¾ÛÛ× 
ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ©Ûé¶Ûé “ÛéªÛºõÇàýÛ ÜÈÛÍ©ÛÁõ¨Û ïõÐéü ™öé.

“ÛéÜªÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ (Co-efficient of Superficial 
expansion)

…éïõ¾Û “ÛéªÛºõÇÈÛÛÇÛ ¸ÛþùÛ¬ÛÙ¶ÛÛ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¾ÛÛ× 1°C ¶ÛÛé ÈÛµÛÛÁõÛé ïõÁõ©ÛÛ 
¸ÛþùÛ¬ÛÙ¶ÛÛ “ÛéªÛºõÇ¾ÛÛ× ›÷é ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ©Ûé¶Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛé “ÛéªÛºõÇàýÛ 
¸ÛóÍÛÁõ¨ÛÛ×ïõ ïõÐéü ™öé. ›÷é¶Ûé β (Beta) (¼Ûà¤øÛ) ÈÛ¦éø þùÉÛÛÙÈÛÛýÛ ™öé.

“ÛéÜªÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ = 2 × ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ

              β = 2α

3	 –Û¶Û ÜÈÛÍ©ÛÁõ¨Û (Cubical expansion)

šýÛÛÁéõ –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ ©Ûé¶ÛÛ ïõþù¾ÛÛ× 
ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ©Ûé¶Ûé –Û¶Û ÜÈÛÍ©ÛÁõ¨Û ïõÐéü ™öé.

–Û¶Û ¸ÛóÍÛÁõ¨ÛÛ×ïõ (Co-efficient of Cubical expansion)

…éïõ¾Û ïõþùÈÛÛÇÛ ¸ÛþùÛ¬ÛÙ¶ÛÛ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¾ÛÛ× 1°C ¶ÛÛé ÈÛµÛÛÁõÛé ïõÁõ©ÛÛ 
¸ÛþùÛ¬ÛÙ¶ÛÛ ïõþù¾ÛÛ× ›÷é ÈÛµÛÛÁõÛé ¬ÛÛýÛ ©Ûé¶Ûé ©Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛé –Û¶Û ¸ÛóÍÛÁõ¨ÛÛ×ïõ ïõÐéü 
™öé. ©Ûé¶Ûé γ (Gama) (•ÛÛ¾ÛÛ) ÈÛ¦ñø þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

–Û¶Û ¸ÛóÍÛÁõ¨ÛÛ×ï = 3 x ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ

		  γ = 3α

Examples  

›Ûé …éïõ 8meter ÅÛÛ×¼ÛÛ µÛÛ©Ûä¶ÛÛ ÍÛÜÇýÛÛ¶Ûé 30°C ¬Ûà 80°C ÍÛäµÛà 
•ÛÁõ¾Û ïõÁõÈÛÛ¬Ûà ©Ûé¶Ûà ÅÛ×¼ÛÛˆ¾ÛÛ× 0.84mm ›÷é¤øÅÛÛé ÈÛµÛÛÁõÛé ¬ÛÛýÛ ©ÛÛé 
©Ûé¶ÛÛé ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ ÉÛÛéµÛÛé.

¾ÛæÇ ÅÛ×¼ÛÛˆ (l)  = 8m

ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé = 0.84mm

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé (t) = 80 – 30 = 50°C 

	 ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ï (α) =
ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé

 ¾ÛæÇ ÅÛ×¼ÛÛˆ × ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé

			   508000

0.84

×
=

              	 400000

0.84
=

                    	 = 2.1 x 10-6 ˚C

0°C ›÷é¤øÅÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé …éïõ ÅÛÛé”Û×¦ø¶ÛÛ ¸ÛäÅÛ¶Ûà ÅÛ×¼ÛÛˆ 100meter ™öé, 
›Ûé ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé ïõÁõà 40°C ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé, ©ÛÛé ¸ÛäÅÛ¶Ûà ÅÛ×¼ÛÛˆ 
ïéõ¤øÅÛà ¬ÛÛýÛ? šýÛÛ ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ¶Ûä× ¾ÛäÅýÛ 12 x 10-6 °C 

¸ÛäÅÛ¶Ûà ¾ÛæÇ ÅÛ×¼ÛÛˆ  = 100m

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé = 40 – 0 = 40˚C

	 ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé

 ¾ÛæÇ ÅÛ×¼ÛÛˆ × ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé
	 ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ï (α) = 

			   40100

length Increased
1012 6

×
=× -

		
40100

1000000

12
length Increased ××=

	

         			         = 0.048m

40˚C ©ÛÛ¸Û¾ÛÛ¶Ûé ¸ÛäÅÛ¶Ûà ÅÛ×¼ÛÛˆ = 100 + 0.048 = 100.048m

ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û - ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ …¶Ûé ©Ûé¶Ûé ÅÛ•Û©ÛÛ …ÍÛÛˆ¾Ûé¶¤ø ÍÛÛ¬Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé 
(Heat & Temperature - Co-efficient of linear expansion and related problems 
with assignments)							              …éîÍÛÁõÍÛÛ†¡õ 1.6.29

ÅÛ×¼ÛÛˆ¾ÛÛ× ºéõÁõºõÛÁ

¾ÛæÇ ÅÛ×¼ÛÛˆ × ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ºéõÁõºõÛÁ
=ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ (Co-efficient 

of Linear expansion)
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30°C ©ÛÛ¸Û¾ÛÛ¶Ûé µÛÛ©Ûä¶ÛÛ …éïõ ÍÛÜÇýÛÛ¶Ûà ÅÛ×¼ÛÛˆ 100cm ™öé, ©Ûé¾Û›÷ 
100°C ©ÛÛ¸Û¾ÛÛ¶Ûé 100.14cm ÐüÛéýÛ, ©ÛÛé ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ ¶Ûà 
•Û¨Û©ÛÁõà ïõÁõÛé. ©Ûé¾Û›÷ 0°C ©ÛÛ¸Û¾ÛÛ¶Ûé ÍÛÜÇýÛÛ¶Ûà ÅÛ×¼ÛÛˆ ÉÛÛéµÛÛé.

30°C ©ÛÛ¸Û¾ÛÛ¶Ûé ¾ÛæÇ ÅÛ×¼ÛÛˆ  	 = 100 cm

100°C ©ÛÛ¸Û¾ÛÛ¶Ûé …×Ü©Û¾Û ÅÛ×¼ÛÛˆ 	 = 100.14 cm

ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé 			   = 0.14 cm

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé 			  = 100 – 30 = 70°C

	
ÁíéõÜ”Ûïõ ¸ÛóÍÁõ¨ÛÛ×ïõ (α) =

	 ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé
¾ÛæÇÅÛ×¼ÛÛˆ X ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé

				       70100

0.14

×
=

				        10070100

14

××
=

				        100000

2
=

				       =   2 X 10-5

0°C ©ÛÛ¸Û¾ÛÛ¶Ûé ÅÛ×¼ÛÛˆ

	    		   l1   =  l0 (1 + αt)

			   100 = l0 (1 + 2 x 10-5 X 30)

			   100 = l0 (1 + 0.0006)

			   0.00061

100
l0

+
=

			   0°C ©ÛÛ¸Û¾ÛÛ¶Ûé ÅÛ×¼ÛÛˆ = 99.94 m

…éïõ 100 cm ÅÛ×¼ÛÛˆ¶ÛÛ µÛÛ©Ûä¶ÛÛ ÍÛÜÇýÛÛ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 25°c ¬Ûà 
ÈÛµÛÛÁõà¶Ûé  40°c ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé, ©Ûé¶Ûà ÅÛ×¼ÛÛˆ¾ÛÛ× ¬Û©ÛÛé ºéõÁõºõÛÁõ 
ÉÛÛéµÛÛé. ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ ¶Ûä ¾ÛäÅýÛ 10 x 10-6 °c  ™öé.

¾ÛæÇÅÛ×¼ÛÛˆ 		  = 100cm 

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé 		 = 40 – 25 = 15°C

ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ï (α) 	 = 10 X 10-6°C 

ÁíéõÜ”Ûïõ ¸ÛóÍÁõ¨ÛÛ×ïõ (α) =
		  ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé

  ¾ÛæÇÅÛ×¼ÛÛˆ x ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛéé ºéõÁõºõÛÁõ

		
10 x 10-6  =

ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé

   100 x 15  

ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé = 10 x 10-6 x 100 x 15

			   1000000

1510010 ××
=

			 
0.015cm

1000

15
==

20°C ©ÛÛ¸Û¾ÛÛ¶Ûé µÛÛ©Ûä¶ÛÛ …éïõ ÍÛÜÇýÛÛ¶Ûà ÅÛ×¼ÛÛˆ 2.5 m ™öé. ›Ûé 
ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ¶Ûä ¾ÛäÅýÛ 10.4 X 10-6 °C  ÐüÛéýÛ ©ÛÛé ïéõ¤øÅÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé 
ÍÛÜÇýÛÛ¶Ûà ÅÛ×¼ÛÛˆ¾ÛÛ× 0.54 mm ›÷é¤øÅÛÛé ÈÛµÛÛÁõÛé ¬ÛÉÛé ©Ûé ÉÛÛéµÛÛé. 

¾ÛæÇÅÛ×¼ÛÛˆ 	 =  2.5 m  =  2500 mm

ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé 	 = 0.54 mm

ÉÛÄõ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û =  20°c

ÁíéõÜ”Ûïõ ¸ÛóÍÁõ¨ÛÛ×ïõ (α) = 10.4 X 10-6 °C

	
ÁíéõÜ”Ûïõ ¸ÛóÍÁõ¨ÛÛ×ïõ (α) =

		  ÅÛ×¼ÛÛˆ¾ÛÛ× ÈÛµÛÛÁõÛé

¾ÛæÇÅÛ×¼ÛÛˆ X ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé

	 temp Increased2500

0.54
1010.4 6

×
=× -

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé = 61010.42500

0.54
-××

			   10.42500

10000000.54

×

×
=

			 
C20.77

260

5400 0==

…×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û  	 = 20 + 20.77

                       	 = 40.770C

 

ÍÈÛÛµýÛÛýÛ (Assignment)
ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ (Co-efficient of linear expansion)
1 ›Ûé …éïõ ÍÛÜÇýÛÛ¶Ûà ÅÛ×¼ÛÛˆ 20°c ©ÛÛ¸Û¾ÛÛ¶Ûé 100 m ÐüÛéýÛ …¶Ûé 

100°c ©ÛÛ¸Û¾ÛÛ¶Ûé ÅÛ×¼ÛÛˆ 100.14 m ÐüÛéýÛ©ÛÛé ÍÛÜÇýÛÛ¶ÛÛé ÁíéõÜ”Ûïõ 
ø¸ÛóÍÛÁõ¨ÛÛ×ïõ ÉÛÛéµÛÛé.

2	 ›Ûé 3.6 ÅÛ×¼ÛÛˆ¶ÛÛ …éïõ ÍÛÜÇýÛÛ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 120°c ›÷é¤øÅÛä 
ÈÛµÛÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé …¶Ûé ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ¶Ûä× ¾ÛäÅýÛ 0.00024/°c 
ÐüÛéýÛ©ÛÛé ÅÛ×¼ÛÛˆ¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé ÉÛÛéµÛÛé.

3	 6m ¾Ûà¤øÁõ ÅÛ×¼ÛÛˆ¶ÛÛ …éïõ ÍÛÜÇýÛÛ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 120°c ›÷é¤øÅÛä 
ÈÛµÛÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ÁíéõÜ”ÛýÛ ¸ÛóÍÛÁõ¨ÛÛ×ïõ¶Ûä ¾ÛäÅýÛ 0.00024/°c 
ÐüÛéýÛ ©ÛÛé, ÅÛ×¼ÛÛˆ¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé ÉÛÛéµÛÛé.

4 ›Ûé 100 cm ÅÛ×¼ÛÛˆ¶ÛÛ ÅÛÛé”Û××¦ø¶ÛÛ ÍÛÜÇýÛÛ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 40°C ¬Ûà 
ÈÛµÛÛÁõà¶Ûé 90°C ›÷é¤øÅÛä ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ÅÛ×¼ÛÛˆ¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé 
ÉÛÛéµÛÛé. ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ¶Ûä ¾ÛäÅýÛ 10 X 10-6/°C

5 ¾ÛÛˆ’õÛé¾Ûà¤øÁõ¶ÛÛ …ÈÛÅÛÛéïõ¶Û¶Ûé 15°C ©ÛÛ¸Û¾ÛÛ¶Ûé ¸Ûó¾ÛÛÜ¨Û©Û ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. ›Ûé 35°C ©ÛÛ¸Û¾ÛÛ¶Ûé ¾ÛÇéÅÛ …ÈÛÅÛÛéïõ¶Û 20.20 mm 
ÐüÛéýÛ ©ÛÛé ¾ÛÛˆ’õÛé¾Ûà¤øÁõ¶Ûä ÍÛÛ˜Ûä …ÈÛÅÛÛéïõ¶Û ïéõ¤øÅÛä ¬ÛÉÛé ¾ÛÛˆ’õÛé¾Ûà¤øÁõ 
¸ÛþùÛ¬ÛÙ¶ÛÛé ÁíéõÜ”Ûïõ ¸ÛóÍÛÁõ¨ÛÛ×ïõ 11 X 10-6/°C.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.29
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ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©ÛÛ¾ÛÛ¶Û - •ÛÁõ¾Ûà ¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé …¶Ûé –Û¤øÛ¦øÛé ¶Ûé ÅÛ•Û©ÛÛ ̧ ÛóÊ¶ÛÛé …¶Ûé …ÍÛÛ†¾Ûé¶¤ 
(Heat & Temperature - Problem of heat loss and heat gain with assignments)	
										                 …éîÍÛÁõÍÛÛ†¡õ 1.6.30

ŠÌ¾ÛÛ¶Ûä Ü¾ÛËÛ¨Û (Mixing of heat) M1 = ¸Ûó¬Û¾Û ¸ÛþùÛ¬ÛÙ ¶Ûä þùÇ (mass of first substance)

S1 = ¸Ûó¬Û¾Û ¸ÛþùÛ¬ÛÙ ¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ (specific heat of first 
substance)

M2 = Ü³ùÜ©ÛýÛ ¸ÛþùÛ¬ÛÙ ¶Ûä þùÇ 

S2 = Ü³ùÜ©ÛýÛ ¸ÛþùÛ¬ÛÙ ¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ (specific heat of second 
substance)

tm = Ü¾ÛËÛ¨Û ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û (temperature of mixture)

m = þùÇ (Mass)

Q = •ÛÁõ¾Ûà ¶ÛÛé ›÷¬¬ÛÛé (Quantity of heat)

δt/∆t = ©ÛÛ¸Û¾ÛÛ¶Û ¶ÛÛé ºéõÁõºõÛÁõ (Temperature difference)

tm = Ü¾ÛËÛ¨Û ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û (Temperature of the mixture)

•ÛÁõ¾Ûà ¶ÛÛ ›÷¬¬ÛÛ ¶ÛÛé …éïõ¾Û (Unit of amount of heat)
S.I ýÛäÜ¶Û¤ø ¾ÛÛ× •ÛÁõ¾Ûà ¶ÛÛ ›÷¬¬ÛÛ ¶ÛÛé …éïõ¾Û ›ä÷ÅÛ (1 joule) ™öé.

ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ (Specific heat)

…éïõ¾Û þùÇ ¶ÛÛ ¸ÛþùÛ¬ÛÙ ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø …Û¸ÛÈÛà 
¸Û¦©Ûà •ÛÁõ¾Ûà¶ÛÛ ›÷¬¬ÛÛ ¶Ûé ©Ûé¶Ûà ÜÈÛÌ¤ø ŠÛÜÉÌ¾ÛÛ ïõÐéü ™öé.

S.I ýÛäÜ¶Û¤ø¾ÛÛ× 1kg ¸ÛÛ¨Ûà ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›ÄÁõà 
•ÛÁõ¾Ûà …¬ÛÈÛÛ •ÛÁõ¾Ûà ¶ÛÛé ýÛÛ×ÜªÛïõ ©ÛäÅýÛÛ×ïõ 	 = 4186 joules	
					     = 4.2 kj/kg°c

¸ÛþùÛ¬ÛÙ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›ÄõÁõà •ÛÁõ¾Ûà (Quantity of heat 
needed for a substance to rice the temperature)

1kg ¸ÛþùÛ¬ÛÙ ¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 1°c ›÷é¤øÅÛä ÈÛµÛÛÁõÈÛÛ ¾ÛÛ¤éø ›ÄõÁõà •ÛÁõ¾Ûà ¶Ûé 
¸ÛþùÛ¬ÛÙ¶Ûà  ÜÈÛÌ¤ø ŠÛÜÉÌ¾ÛÛ ‘s’ ›÷é¤øÅÛà ÐüÛéýÛ ™öé. ‘m’ kg þùÇ ¶ÛÛ ¸ÛþùÛ¬ÛÙ¶ÛÛ 
©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ t ›÷é¤øÅÛÛé ºéõÁõºõÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø 

›÷ÄõÁõà •ÛÁõ¾Ûà ¶ÛÛé ›÷¬¬ÛÛé 	 = m × s × ∆t

              ¾ÛÛ¤éø Q 		  = m × s × ∆t

Ü¾ÛËÛ¨Û (Mixing)
šýÛÛÁéõ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¶Ûà …Û¸Û ÅÛé ¬ÛÛýÛ ™öé ©ýÛÛÁéõ •ÛÁõ¾Ûà ¶ÛÛ ›÷¬¬ÛÛ¶Ûà ¸Û¨Û 
…Û¸Û ÅÛé ¬ÛÛýÛ ™öé šýÛÛÁéõ •ÛÁõ¾Û ¸ÛþùÛ¬ÛÙ ¥×ø¦øÛ ¸ÛþùÛ¬ÛÙ ¶ÛÛ ÍÛ×¸ÛïÙõ ¾ÛÛ …ÛÈÛé 
©ýÛÛÁéõ •ÛÁõ¾Ûà ¶Ûä ÈÛÐü¶Û...õ
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•ÛÁõ¾Û ¸ÛþùÛ¬ÛÙ ©ÛÁõºõ¬Ûà ¥×ø¦øÛ ¸ÛþùÛ¬ÛÙ ©ÛÁõºõ ÐüÛéýÛ ™öé. …Û •ÛÁõ¾Ûà¶Ûä× ÈÛÐü¶Û 
šýÛÛ× ÍÛäµÛà Ü¾ÛËÛ¨Û¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û …éïõ ÍÛ¾ÛÛ¶Û ¶Û ¬ÛÛýÛ, ©ýÛÛ× ÍÛäµÛà ˜ÛÛÅÛä 
ÁõÐéü ™öé. 

•ÛÁõ¾Û ¸ÛþùÛ¬ÛÙ •Ûä¾ÛÛÈÛéÅÛà ŠÌ¾ÛÛ = ¥×ø¦øÛ ¸ÛþùÛ¬ÛÙ ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ …¶Ûé•ÛÁõ¾Û 
¸ÛþùÛ¬ÛÙ ©ÛÁõºõ¬Ûà ¥×¦øÛ ¸ÛþùÛ¬ÛÙ ©ÛÁõºõÐüÛéýÛ ™öé. …Û •ÛÁõ¾Ûà¶Ûä ÈÛÐü¶ÛšýÛÛ× ÍÛäµÛà 
Ü¾ÛËÛ¨Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û …éïõ ÍÛ¾ÛÛ¶Û ¶Û ¬ÛÛýÛ,  ©ýÛÛ× ÍÛäµÛà ˜ÛÛÅÛäÁõÐéü ™öé.

¸ÛþùÛ¬ÛÙ¶ÛàïäõÅÛ •ÛÁõ¾Ûà¶ÛÛé š¬¬ÛÛé = Ü¾ÛËÛ¨Û¾ÛÛ× ÁõÐéüÅÛ •ÛÁõ¾Ûà¶ÛÛé ›÷¬¬ÛÛé

•ÛÁõ¾Û  ÛþùÛ¬ÛÙ  •Ûä¾ÛÈÛéÅÛà  ŠÌ¾ÛÛ  =  ¥×ø¦øÛ ¸ÛþùÛ¬ÛÙ ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ 

¸ÛþùÛ¬ÛÙÜÈÛÜÉÛÌ¤ø  ŠÌ¾ÛÛ = Ü¾ÛËÛ¨Û¾ÛÛ× ÁõÐéüÅÛ •ÛÁõ¾Ûà¶ÛÛé š¬¬ÛÛé

m1×s1×t1+m2×s2×t2 = (m1s1+m2s2) tm

Example 

…éïõ  ¼ÛÛ¬Û¤ø¼Û¾ÛÛ× 15°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇä 40 litres ¸ÛÛ¨Ûà ½ÛÁéõÅÛ ™öé. 
©Ûé¾ÛÛ× 60°C ©ÛÛ¸Û¾ÛÛ¶Û ÈÛÛÇä× 80 litres ¸ÛÛ¨Ûà Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé 
Ü¾ÛËÛ¨Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û ÉÛÛéµÛÛé .

		  m1 × s1× t1 + m2× s2× t2 = ( m1s1 + m2s2) tm
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Example

…éïõ  ¸ÛÛªÛ¾ÛÛ× 25 kg ›÷é¤øÅÛä ¸ÛÛ¨Ûà ½ÛÁéõÅÛ ™öé. ÉÛÄõ…Û©Û¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û¶Û 
25°C ™öé. ©ÛÛé ¸ÛÛ¨Ûà¶Ûé ©Ûé¶ÛÛ Š©ïõÅÛ¶ÛÝ¼Ûþäù ÍÛäµÛà •ÛÁõ¾Û ïõÁõÈÛÛ ¾ÛÛ¤éø 
›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛé š¬¬ÛÛéÉÛÛéµÛÛé . ¸ÛÛªÛ¶ÛÛé ›÷Ç©ÛäÅýÛÛ×ïõ = 1 kg 

¸ÛÛ¨Ûà¶ÛäþÇ(m) 				    = 25 kg 

¸ÛÛ¨Ûà …¶Ûé ¸ÛÛªÛ¶Ûä ÉÛÄ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 		 = 25°C

¸ÛÛ¨Ûà …¶Ûé ¸ÛÛªÛ¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 		  = 100°C

©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛÛÁõÛé(t) 				   = 100 - 25

	           			   = 75°C

›÷Ç ©ÛäÅýÛÛ×ïõ (ms) 				   = 1 kg 

¸ÛÛªÛ¶Ûé ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛé š¬¬ÛÛé			   = m s t

		           			  = 25 x 1 x 75

		           			  = 1875 K.cal.

¸ÛÛªÛ¶Ûé ›÷ÄõÁõà •ÛÁõ¾Ûà¶ÛÛé š¬¬ÛÛé			   = m s t

					     = 1 x 75

			     		  = 75 K.cal

ïäõÅÛ •ÛÁõ¾Ûà¶ÛÛé  š¬¬ÛÛé			   = 1875 + 75 

	           			   = 1950 K.cal. 

25°C ©ÛÛ¸Û¾ÛÛ¶Ûé ÁõÐéüÅÛ 300 gram ¸ÛÛ¨Ûà¶Ûé 85°C ©ÛÛ¸Û¾ÛÛ¶Ûé 
ÁõÐéüÅÛÛ200 gram ¸ÛÛ¨ÛàÍÛÛ¬Ûé ½Ûé•Ûä ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ŠÌ¾ÛÛ¶ÛÛé 
¼Ûà›Ûé ïõÛé† ÈýÛýÛ ¶Û ÐüÛéýÛ ©ÛÛé, Ü¾ÛËÛ¨Û¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û ÉÛÛéµÛÛé.

¸ÛÛ¨Ûà¶Ûä ÈÛ›÷¶Û 			   = 300 gram

ÉÛÄõ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 		  = 25 °C

…×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 			   = µÛÛÁõÛéïé ‘x’

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé 			  = x-25 °C

	 ¸ÛÛ¨Ûà¶ÛäþÇ 		  = 200 gram 

ÉÛÄõ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û 		  = 85°C

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× –Û¤øÛ¦øÛé 			  = 85 °C-x

300 gram ¸ÛÛ¨Ûà…é ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ 	 = m s t

				    = 300 ×1× (x-25)

				    = 300 x - 7500 cal

200 gram ¸ÛÛ¨Ûà…é •Ûä¾ÛÛÈÛéÅÛ ŠÌ¾ÛÛ 	 = m s t

				    = 200 ×1×(85-x)

				    = 17000-200 cal

		  ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ	 = •Ûä¾ÛÛÈÛéÅÛ ŠÌ¾ÛÛ 

         		 300x - 7500	 = 17000 -200x

		  300x + 200 x = 17000 + 7500

			   500x = 24500

	          = x C49
500

24500
°=

	          …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û x= 49°C

ÍÛÛ¾ÛÛ¶ýÛ 20 gm ¾Ûà¥øÛ¶Ûé 91°C ©ÛÛ¸Û¾ÛÛ¶Û ÍÛÛ¬Ûé 250 gram …¶Ûé 
13°C ©ÛÛ¸Û¾ÛÛ¶Û ÈÛÛÇÛ ¤Õ¸Ûë¶¤øÛ†¶Û …Ûé†ÅÛ ÍÛÛ¬Ûé ½Ûé•Ûä  ïõÁõÈÛÛ¾ÛÛ× …
ÛÈÛé ™öé ›Ûé Ü¾ÛËÛ¨Û¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 16°C ÐüÛéýÛ ©Ûé¾Û›÷ ¤Õ¸Ûë¶¤øÛ†¶Û  
…Ûé†ÅÛ¶ÛàÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà 0.428 ÐüÛéýÛ  ©ÛÛé ÍÛÛ¾ÛÛ¶ýÛÛ ¾Ûà¥øÛ¶Ûà ÜÈÛÜÉÛÌ¤ø 
•ÛÁõ¾Ûà ÉÛÛéµÛÛé. 

¾Ûà¥øÛ¶Ûä þÇ(m) 			   = 20 gram 

ÉÛÄõ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û (t) 		  = 91 °C

¤Õ¸Ûë¶¤øÛ†¶Û …Ûé†ÅÛ¶ÛäþÇ (m) 		  = 250 gram

ÉÛÄõ…Û©Û¶Ûä ©ÛÛ¸Û¾ÛÛ¶Û (t) 		  = 13°C

¤Õ¸Ûë¶¤øÛ†¶Û ¶ÛàÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ 		  = 0.428

Ü¾ÛËÛ¨Û¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 		  = 16°6

¤Õ¸Ûë¶¤øÛ†¶Û …Ûé†ÅÛ …é ¾ÛéÇÈÛéÅÛ 	 = mst

ŠÌ¾ÛÛ (Q)		   	 = 250×0.428×(16-13)

		   		  = 250×0.428×3

				    = 321 calories

¾Ûà¥øÛ…é •Ûä¾ÛÛÈÛéÅÛà ŠÌ¾ÛÛ Q 		  = m s t

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.30
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		           		 = 20×S×(91 – 16)

       				    = 20×S×75

         				    = 15000 s calories 

(•Ûä¾ÛÛÈÛéÅÛà ŠÌ¾ÛÛ) heat lost 	 = heat gained (¾ÛéÇÈÛéÅÛ 	
				    ŠÌ¾ÛÛ) 

				    1500 s = 321

				    1500
321

s =

	 ¾Ûà¥øÛ¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ 	 = 0.214

…éïõ ©ÛÛ×¼ÛÛ¶ÛÛ ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ× 20°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇä 80 gram ¸ÛÛ¨Ûà 
½ÛÁéõÅÛä× ™öé. ïéõÅÛéÁõà¾Ûà¤øÁõ¶ÛÛé ›÷Ç©ÛäÅýÛÛ×ïõ 20 gm ™öé. ›Ûé ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ×  
40°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇä 100 gm ¸ÛÛ¨Ûà Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé Ü¾ÛËÛ¨Û¶Ûä 
…×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û ÉÛÛéµÛÛé.

ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ× ¸ÛÛ¨Ûà¶Ûä× þùÇ 		  = 80 gram

©ÛÛ¸Û¾ÛÛ¶Û 				   = 20°C

Ü¾ÛËÛ¨Û¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 		  = µÛÛÁõÛé ïéõ ‘x’

¸ÛÛ¨Ûà¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé 		 = ‘x’ – 20

ïéõÅÛéÁõà¾Ûà¤øÁõ¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ (ms) 	 = 20 gram

Š¾ÛéÁéõÅÛ ¸ÛÛ¨Ûà¶Ûä× þùÇ 		  = 100 gm

©ÛÛ¸Û¾ÛÛ¶Û 				   = 40°C

©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× –Û¤øÛ¦øÛé 			  = 40 – x

¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ (Heat Gained)

ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ× ¸ÛÛ¨Ûà…é ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ 	 = mst

				    = 80 X 1 X (x – 20)

				    = 80x (–1600)

ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ× ¸ÛÛ¨Ûà…é ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ 	 = mst
				    = 20 X (x – 20)

				    = 20x (– 400)

•Ûä¾ÛÛÈÛéÅÛ ŠÌ¾ÛÛ (Heat Loss)

Š¾ÛéÁéõÅÛ ¸ÛÛ¨Ûà…é •Ûä¾ÛÛÈÛéÅÛ ŠÌ¾ÛÛ 	 = mst

				    = 10 X 1 X (40 – x)

				    = 4000 – 100x

		  ¾ÛéÇÈÛéÅÛ ŠÌ¾ÛÛ 	 = •Ûä¾ÛÛÈÛéÅÛ ŠÌ¾ÛÛ

	 80x – 1600 + 20x – 400 	= 4000 – 100x
                  	 100x – 2000 	 = 4000 – 100x
                  	 100x + 100x 	 = 4000 + 2000  
                              	 200 x 	 = 6000

	                                    	 200
6000

x =

				    = 30

		  …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 	 = 30°C

-8°C ©ÛÛ¸Û¾ÛÛ¶Ûé ÁõÐéüÅÛÛ 15 gram ¼ÛÁõºõ¶Ûé ŠïõÛÇÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà 
ÉÛÛéµÛÛé. ¼ÛÁõºõ¶Ûà •Ûä¸©Û•ÛÁõ¾Ûà = 336 Joule/gm ÈÛÁõÛÇ¶Ûà •Ûä¸©Û•ÛÁõ¾Ûà 
= 2268 Joule/gm ¼ÛÁõºõ¶Ûà ÍÛÛ¸Ûé“Û ÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà = 0.5 

Heat of ice cube (¼ÛÁõºõ¶ÛÛ ¤äøïõ¦øÛ¶Ûà •ÛÁõ¾Ûà) 

-8°C ¼ÛÁõºõ¬Ûà 0°C ¼ÛÁõºõ (Q)	 = mct + KJ

					     = mxsx4.2xt KJ

					     = 0.015x0.5x4.2x8 KJ

					     = 0.252 KJ

0°C ¼ÛÁõºõ¬Ûà 0°C ¸ÛÛ¨Ûà 		  = m X hsf KJ

					     = 0.015x336 KJ

					     = 5.04 KJ

0°C ¸ÛÛ¨Ûà¬Ûà 100°C ¸ÛÛ¨Ûà		 = mct KJ

					     = 0.015x4.2x100 KJ

					     = 6.3 KJ

100°C ¸ÛÛ¨Ûà¬Ûà 100° ÈÛÁõÛÇ	 = mxhsfg KJ

                                                 	 = 0.015x2268 KJ

                                                 	 = 34.02 KJ

ïäõÅÛ •ÛÁõ¾Ûà¶ÛÛé ›÷¬¬ÛÛé Q = 0.252 + 5.64 + 6.3 + 34.02 KJ

              	  ›÷ÈÛÛ¼Û = 45.612 KJ 

ÍÈÛÛµýÛÛýÛ (Assignment)

•ÛÁõ¾Ûà¶Ûä× Ü¾ÛËÛ¨Û (Mixing of Heat)

1	 m = 120 litters

	 t1 = 20°C

	 t2 = 85°C

	 S = 4.2

	 Q = __________ KJ

2	 m1 = 80 litters of water

	 m2 = 40 litters of water

	 t1 = 10°C

	 t2 = 70°C

	 tm = __________ KJ

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.30
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8 	 m1 = 60 gms of water 
(¸ÛÛ¨Ûà)

	 m  =  70 gms of 
calorimeter (ïéõÅÛéÁõà¾Ûà¤øÁõ)

	 m2 = 80 gms of metal 
(µÛÛ©Ûä)

		 t1 = 20°C
		 t2 = 95°C
		 tm = 25°C
		 s = 0.2
		 s1 = 1

		 s2 = _____

9 	 m1 = 250 gms of oil  
(…ÛéˆÅÛ)

		 t1 = 15°C
		 m2 = 150 gms of brass 

(¼ÛóÛÍÛ) (Ü¸Û«ÛÇ)

		 t2 = 90°C
		 tm = 25°C
		 s2 = 0.09 water (¸ÛÛ¨Ûà)
		 ïéõÅÛéÁõà¾Ûà¤øÁõ¶ÛÛé ›÷Ç©ÛäÅýÛÛ×ïõ = 

3 gms
		 s1 = ________ gms

Heat loss and Heat gain

1 	 85.5 gram Áéõ©Ûà¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û 20°C ¬Ûà 35°C ÍÛäµÛà ÈÛµÛÛÁõÈÛÛ 
¾ÛÛ¤éø ›÷ÄõÁõà •ÛÁõ¾Ûà ÉÛÛéµÛÛé. Áéõ©Ûà¶Ûà ÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà = 0.1

2 	›Ûé ̧ ÛÛ¨Ûà¶ÛÛ ÈÛÐéüÈÛÛ¶ÛÛé þùÁõ 11 kg/mm ÐüÛéýÛ ©Ûé¾Û›÷ ©Ûé¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× 
¬Û©ÛÛé ÈÛµÛÛÁõÛé 12°C ›÷é¤øÅÛÛé ÐüÛéýÛ ©ÛÛé 1 ïõÅÛÛïõ¾ÛÛ× ©Ûé¶ÛÛ ³ùÛÁõÛ ïéõ¤øÅÛà 
•ÛÁõ¾Ûà •Ûä¾ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ©Ûé ÉÛÛéµÛÛé.

3 	170 gm ¸ÛþùÛ¬ÛÙ¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û 50°C ¬Ûà 80°C ÍÛäµÛà ÈÛµÛÛÁõÈÛÛ 
¾ÛÛ¤éø 510 ïéõÅÛéÁõà •ÛÁõ¾Ûà¶Ûà ›÷ÄõÁõ ¸Û¦©Ûà ÐüÛéýÛ ©ÛÛé ¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÜÉÛÌ¤ø 
•ÛÁõ¾Ûà ÉÛÛéµÛÛé

4 	300°C …éïõ ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇÛ 500 gm ÈÛ›÷¶Û¶ÛÛ µÛÛ©Ûä¶ÛÛ ¤äøïõ¦øÛ¶Ûé 
5 kg ¸ÛÛ¨Ûà¾ÛÛ× ¶ÛÛ×”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¶ÛÛ¬Ûà ©Ûé¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û 30°C 
¬Ûà 75°C ›÷é¤øÅÛä× ¬ÛÛýÛ ™öé. ›Ûé ŠÌ¾ÛÛ¶ÛÛé ¼Ûà›Ûé ïõÛéˆ ÈýÛýÛ ¶ÛÛ ¬Û©ÛÛé 
ÐüÛéýÛ ©ÛÛé µÛÛ©Ûä¶ÛÛ ¤äøïõ¦øÛ¶Ûà ÜÈÛÜÉÛÌ¤ø •ÛÁõ¾Ûà ÉÛÛéµÛÛé.

5 	25°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇÛ 300 gm ̧ ÛÛ¨Ûà¶Ûé 85°C ©ÛÛ¸Û¾ÛÛ¶Û µÛÁõÛÈÛ©ÛÛ 
200 gm ¸ÛÛ¨Ûà ÍÛÛ¬Ûé Ü¾Û“Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ŠÌ¾ÛÛ¶ÛÛé ¼Ûà›Ûé 
ïõÛéˆ ÈýÛýÛ ¶ÛÛ ¬Û©ÛÛé ÐüÛéýÛ ©ÛÛé Ü¾ÛËÛ¨¶Ûä× …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û ÉÛÛéµÛÛé.

6	 …éïõ ©ÛÛ×¼ÛÛ¶ÛÛ ïéõÅÛéÁõà¾Ûà¤ø¾ÛÛ× 20°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇä× 80 •ÛóÛ¾Û 
¸ÛÛ¨Ûà ½ÛÁéõÅÛä× ™öé. ïéõÅÛéÁõà¾Ûà¤øÁõ¶ÛÛé ›÷Ç©ÛäÅýÛÛ×ïõ 20 gm ™öé. ›Ûé 
ïéõÅÛéÁõà¾Ûà¤øÁõ¾ÛÛ× 40°C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇä× 100 gm ¸ÛÛ¨Ûà Š¾ÛéÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ©ÛÛé Ü¾ÛËÛ¨Û¶Ûä× …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û ïéõ¤øÅÛä× ¬ÛÉÛé?

3	 m1 = 25  litters  of water  
(¸ÛÛ¨Ûà)

	 t1 = 12°C

	 t2 = 70°C

	 tm = 33.75°C

	 m2 = _________ litters 

4	 m1 = 100kg of water 
(¸ÛÛ¨Ûà)

	 t1 = 12°C

	 m2 = 50 kg steel

	 t2 = 600°C

	 CK g

kj
 4.2  1S

°
=

	 CK g

kj
 0.46  

2
S

°
=

	 ¸ÛÛ¨Ûà¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé  
= _____ °C

 

5	 m1=250 litters of water

	 m2 = 150 kg Í¤øàÅÛ

	 t2 = 15°C

	 tm = 70°C

	 t1 = ______ °C

				 

6 	 m1 = 20 litters ¾ÛÉÛà¶Û  
…ÛéˆÅÛ

	 m2 = 30 kg Í¤øàÅÛ
	 t2 = 160°C

	 tm = 60°C

	 …ÛéˆÅÛ¶Ûà –Û¶Û©ÛÛ 

	 = 0.91 3cm

gr

7 	 m1 = 10 litters

	 s1 = 4.2 kj/(kg°c)

	 s2 = 4.6 kj/(kg°c)

	 m2 = 0.5 kg

	 t1 = 18°C

	 t2 = 780°C

	 ¸ÛÛ¨Ûà¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ÈÛµÛÛÁõÛé 
= _______°C

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.30
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ŠÌ¨Û©ÛÛ …¶Ûé ŠÌ¨Û©Û¾ÛÛ¶Û - ŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ …¶Ûé …ÈÛÛÐüïõÛé (Heat & Temperature - Thermal 
conductivity and insulators)					            …éîÍÛÁõÍÛÛ†¡õ 1.6.31

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë

ŠÌ¾ÛÛ ÿ˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¬Ûà ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û ©ÛÁõºõÈÛÐéü ™öé. ŠÌ¾ÛÛ …é 
ŠÌ¨ÛÛ©ÛÛÈÛÐü¶Û, ŠÌ¨Û©ÛÛ•Û¾Û¶Û …¶ÛéŠÌ¨Û©ÛÛ¶ÛýÛ¶Û ¸ÛóÜ’õýÛÛ…Ûé ³ùÛÁõÛ 
ÜþùÈÛÛÅÛ, þùÁõÈÛÛ›Û, ™ö©Û …¶Ûé ïõÛ˜Û¶ÛÛ ¾ÛÛµýÛ¾Û¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Ûˆ ¥×ø¦øà 
›÷•ýÛÛ ©ÛÁõº õÈÛÐéü ™öé. 

›÷é ¸ÛþùÛ¬ÛÛë ŠÌ¾ÛÛ¶ÛÛ …Û ÈÛÐü¶Û¶Ûé ÁõÛéïéõ ™öé ©Ûé¶Ûé ŠÌ¾ÛÛ¶ÛÛ …ÈÛÛÐüïõ ïõÐéü 
™öé.

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of insulating 
materials)

•	 ©Ûé …Ûé™öà ÈÛÛÐüïõ©ÛÛ µÛÁõÛÈÛé ™öé. 

•	 …Ü•¶Û …ÈÛÁõÛéµÛïõ

•	 …Ûé™öÛ ½Ûé›÷ ÉÛÛéÌÛïõ

•	 ïõ¥øÛéÁõ©ÛÛÈÛµÛä

•	 •Û×µÛ ÁõÜÐü©Û

•	 ¸Ûé¸ÛÁõ ¼ÛÛÌ¸Û½Ûéþù¶ÛÉÛÜî©Û 

•	 ÈÛ›÷¶Û¾ÛÛ× ÐüÅÛïä×õ

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶Ûà ¸ÛÍÛ×þù•Ûà (Selection of insulating 
material):

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶Ûà ¸ÛÍÛ×þù•Ûà ¾ÛÛ¤éø ¶Ûà˜Ûé¶ÛÛ ¸ÛÜÁõ¼ÛÇÛé ”Ûæ¼Û ›÷ …•Û©ýÛ¶ÛÛé 
½ÛÛ•Û ½Û›÷ÈÛé ™öé. 

•	 ¶Ûà˜Ûà ŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ (Low thermal conductivity)

	 ¸ÛþùÛ¬ÛÙ¶Ûà ŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ¶Ûä× ¾ÛæÅýÛ ©Ûé ¸ÛþùÛ¬ÛÙ¾ÛÛ× ŠÌ¨ÛÛ©ÛÛÈÛÐü¶Û ³ùÛÁõÛ 
¬Û©ÛÛ ŠÌ¾ÛÛ¶ÛÛ ÈÛÐü¶Û¶Ûé …ÛµÛÛÁéõ ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …é¤øÅÛé ›÷ …
ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ …Ûé™öàŠÌ¾ÛÛ ÈÛÛÐüïõ©ÛÛ µÛÁõÛÈÛé ™öé. 

•	 …Ü•¶Û …ÈÛÁõÛéµÛïõ

•	 ýÛÛ×ÜªÛïõ ¾Û›÷¼Ûæ©ÛÛˆ

•	 ¶Ûà˜Ûà ½Ûé›÷ ÉÛÛéÌÛïõ“Û¾Û©ÛÛ 

•	 ¾ÛäïõÈÛÛ¾ÛÛ× ÍÛÁõÇ

•	 ”Û˜ÛÙ 

•	 Ü¶ÛýÛ×ÜªÛ©Û ïõÁõÈÛÛ¾ÛÛ× ÍÛÁõÇ

•	 …Ûé™öÛé ”Û˜ÛÙ 

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶ÛÛ ¸ÛóïõÛÁõ (Types of insulating 
materials)

•	 •ÅÛÛÍÛ ÈÛäÅÛ, ïõÛéïÙõ ÉÛà¤ø,¬Û¾ÛÛëïõÛéÅÛ 

•	 ˆ¶ÍýÛäÅÛé¤øá•Û ºõÛéˆÅÛ

•	 ºõÛˆ¼ÛÁõ •ÅÛÛÍÛ 

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶ÛÛ ¸ÛóïõÛÁ

ÍÛÛ¾ÛÛ¶ýÛ ¸ÛóïõÛÁõ¶ÛÛ …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë …ïõÛ¼ÛÙÜ¶Ûïõ ºõÛˆ¼ÛÁõ …¬ÛÈÛÛ 
ÍÛéÅýÛäÅÛÁõ ¸ÛþùÛ¬ÛÛë¶ÛÛ ¼Û¶ÛéÅÛ ÐüÛéýÛ ™öé. þùÛ.©Û. •ÅÛÛÍÛ ÈÛäÅÛ, ÍÅÛé•ÛÈÛäÅÛ, 
ÍÛàÁõÛ¾Ûàïõ ¸ÛþùÛ¬ÛÙ, …éÍ¼ÛéÍ¤øÛéÍÛ ÈÛ•ÛéÁéõ. ïõÛ¼ÛÙÜ¶Ûïõ ºõÛˆ¼ÛÁõ ¸ÛþùÛ¬ÛÛëïõÛéï, 
ïõÛé¤ø¶Û, Áõ¼ÛÁõ ºõÛé¾Û, ÍÛÛé¦øÍ¤ø, ÁõÛˆÍÛÐäüÍïõ(˜ÛÛé”ÛÛ¶ÛÛé ½Ûæ‘õÛé), ̧ ÛÛéÅÛàÍ¤øàÁõà¶Û, 
¸ÛÛéÅÛàýÛäÁéõÜ¬Û¶Û,ºéõ¶ÛÛé¬Û¾ÛÙ ÈÛ•ÛéÁéõ ÜÈÛÜÈÛµÛ ̂ ¶ÍýÛäÅÛéÉÛ¶Û¶ÛÛŠ¸ÛýÛÛé•Û¶ÛÛ …ÛµÛÛÁéõ 
Š¸ÛÅÛ¼µÛ ¸ÛóïõÛÁõ …¶Ûé ºõÛé¾ÛÙ ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ™öé. 

•ÅÛÛÍÛ ÈÛäÅÛ: ›÷é …µÛÙÍÛ”Û©Û ÁéõÍÛÛ…Ûé¬Ûà ›Ûé¦øÛýÛéÅÛ ¸Û¦ø/ÉÛà¤Õø¶Ûà 
›ä÷þùà ›ä÷þùà –Û¶Û©ÛÛ¾ÛÛ× ¾ÛÇé ™öé. ÿ˜Ûà –Û¶Û©ÛÛ, ÈÛµÛÛÁéõ ¾Û›÷¼Ûæ©ÛÛˆ …¶Ûé  
…Ûé™öàÈÛÛÐüïõ©ÛÛ …Û¸Ûé ™öé. ¸ÛÁ×õ©Ûä ¼ÛÛÌ¸Û¶Ûä× ÈÛÐü¶Û ¬ÛÈÛÛ þéù ™öé. ›÷é ºõÛéˆÅÛ 
…¬ÛÈÛÛ …¶ýÛ …ÛÈÛÁõ¨ÛÄõ¸Ûé ¾ÛÇà …ÛÈÛé ™öé. 

ïõÛéïÙõ: ›÷é¶Ûä× ÍÛ×ïõÛé˜Û¶ÛïõÁõà ÍÛ”Û©Û ¼ÅÛÛéïõ¾ÛÛ× §øÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›÷é ÈÛ›÷¶Û¾ÛÛ× 
ÐüÅÛïõÛé ¸Û¨Û ¾Û›÷¼Ûæ©Û ÐüÛéýÛ ™öé ›÷é¶ÛéïõÁõÈÛ©ÛÈÛ¦éøÍÛÁõÇ©ÛÛ¬ÛàïõÛ¸ÛàÉÛïõÛýÛ ™öé. 
›÷é ¸ÛÛ¨Ûà¶Ûé …ÈÛÁõÛéµÛé ™öé ¸ÛÁ×õ©Ûäÿ˜ÛÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ¸ÛÛ¨Ûà¶Ûà ¼ÛÛÌ¸Û¶Ûä× ÈÛÐü¶Û 
¬ÛÈÛÛ þéù ™öé.

¬Û¾ÛÛëïõÛéÅÛ: ©Ûé ÍÛ”Û©Û ¼ÛÛé¦Ùø …¶ÛéþùÛ¨ÛÛÄõ¸Ûé Š¸ÛÅÛ¼µÛ ™öé ›÷é¶Ûé ¸ÛÛˆ¸Û / 
ÈÛ’õÍÛ¸ÛÛ¤øà¶ÛÛ …ÛïõÛÁõ¾ÛÛ× §øÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›÷é¶ÛééïõÁõÈÛ©ÛÈÛ¦éøÍÛÁõÇ©ÛÛ¬Ûàï
õÛ¸ÛàÉÛïõÛýÛ ™öé. ›÷é¶Ûä× ÐüÅÛïä×õ ÈÛ›÷¶Û …é …Ûé™öÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÈÛÁõÛÇ¶Ûä×  ÈÛÐü¶Û 
¬ÛÈÛÛ þéù ™öé.

¸ÛÛéÅÛàýÛäÁéõ¬Ûà¶Û: ©Ûé ÍÛ”Û©Û ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ¼ÛÇ ÍÈÛÄõ¸Ûé ¾ÛÇé 
™öé. ›÷é¶ÛàÍÛ¸ÛÛ¤øà ¸ÛÁõ ¸ÛóÈÛÛÐüà ™öÛ×¤øÈÛÛ¬Ûà ºõà¨Û ¬ÛÛýÛ ™öé. ©Ûé ÜÈÛÜÈÛµÛ  
…é¸ÅÛàïéõÉÛ¶Û¾ÛÛ× Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛýÛ ™öé. 

ÅÛÛïõ¦øÛ¶ÛÛé ½ÛæïõÛé: ›÷é¶ÛéÍÛÛÁõÛÍÛÐüÛýÛïõ ÜÈÛ½ÛÛ•Û¶Ûà ›÷ÄõÁõ ™öé. ›÷é¶ÛÛ¬Ûà 
©ÛéÍÛÁõÇ©ÛÛ¬Ûà •ÛÛé¥øÈÛÛˆ ÉÛïéõ ™öé. ©Ûé¶Ûà …éïõþù¾Û ÿ˜ÛàÈÛÛÐüïõ©ÛÛ 
½Ûé›÷/¸ÛÛ¨Ûà¶ÛéÉÛÛéÌÛàÅÛé ™öé. 

ºéõ¶ÛÛé¬Û¾ÛÙ: ›÷é ¸ÛÛˆ¸Û¶ÛÛ ¤æøïõ¦øÛ¶Ûà ïõÛ¾Û•ÛàÁõà ¾ÛÛ¤éø ›ä÷þùÛ 
›ä÷þùÛºéõÍÛá•ÛÍÛÛ¬Ûé¶ÛÛ¸Û¦ø¾ÛÛ× ›ÛéÈÛÛ ¾ÛÇé ™öé. ›÷é¶ÛééïõÁõÈÛ©ÛÈÛ¦éøÍÛÁõÇ©ÛÛ¬ÛàïõÛ¸
ÛàÉÛïõÛýÛ ™öé.

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë …¶Ûé •Ûä¨ÛµÛ¾ÛÛë/ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé: ÁéõÜ»õ›÷ÁéõÉÛ¶Û 
…¶Ûé …éÁõï×õ¦øÉÛÝ¶Û•Û “ÛéªÛÛé¾ÛÛ× ›ä÷þùÛ ›ä÷þùÛ …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶ÛÛéŠ¸ÛýÛÛé•Û ¬ÛÛýÛ 
™öé. ¸ÛÁ×õ©Ûä ›÷é¾ÛÛ×¬Ûà ¬ÛÛé¦øÛïõ …ÈÛÛÐüïõÛé ›÷ ºõî©Û ¸ÛÛ¨Ûà¶Ûà ¤øÛ×ïõà ¾ÛÛ¤éø 
Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛýÛ ™öé. 

…Û›÷¶ÛÛ ÍÛ¾ÛýÛ¾ÛÛ× ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé¶ÛÛ …ÈÛÛÐüïõÛéïéõ ›÷é¾Û¶ÛÛé ¼ÛÛé¦Ùø¶ÛÛ Äõ¸Û¾ÛÛ× 
Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

¬Û¾ÛÛëïõÛéÅÛ 

•ÅÛÛÍÛ ÈÛäÅÛ / ¤øÛÁõ ºéõÅ¤ø

¸Ûºõ

ºõÛˆ¼ÛÁõ •ÅÛÛÍÛ 

¬Û¾ÛÛëïõÛéÅÛ: ÍÛÛ¾ÛÛ¶ýÛ Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛ©ÛÛ …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¾ÛÛ×¶ÛÛé …éïõ ™öé 
›÷é …Ûé™öà …¶ÛéÈÛµÛÛÁéõ –Û¶Û©ÛÛ¾ÛÛ× Š¸ÛÅÛ¼µÛ ™öé ›÷é 0.25 ¬Ûà5 ¶Ûà ÜÈÛÜÈÛµÛ 
›Û¦øÛˆ¾ÛÛ× ›ÛéÈÛÛ ¾ÛÇé ™öé. ¬Û¾ÛÛëïõÛéÅÛ ›÷ÄõÜÁõýÛÛ©Û ¸Ûó¾ÛÛ¨Ûé ›ä÷þùÛ ›ä÷þùÛ …
ÛïõÛÁõ¾ÛÛ× Š¸ÛÅÛ¼µÛ ™öé. ¬Û¾ÛÛëïõÛéÅÛ …é(ÅÛÛ“ÛÜ¨Ûïõ©ÛÛÁõà©Ûé) ÈÛÁõÛÇ¶Ûä× 
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…Ûé™ä×ö ÈÛÐü¶Û ¬ÛÈÛÛ þéù ™öé. ©Ûé¬Ûà ŠÌ¾ÛÛ¶Ûä× ÈÛÐü¶Û ¸Û¨Û …Ûé™ä×ö ¬ÛÛýÛ ™öé. 
¬Û¾ÛÛëïõÛéÅÛ ©Ûé¶Ûà ¶Ûà˜Ûà/ÿ˜Ûà –Û¶Û©ÛÛ¶ÛÛ ¸Ûó¾ÛÛ¨Ûé ¼ÛþùÅÛÛˆ ÉÛïéõ ™öé. 
¬Û¾ÛÛëïõÛéÅÛ ¶Ûé ›÷ÄõÜÁõýÛÛ©Û ¸Ûó¾ÛÛ¨Ûé ›ä÷þùÛ ›ä÷þùÛ …ÛïõÛÁõ¾ÛÛ ïõÛ¸ÛàÉÛïõÛýÛ ™öé.  
¬Û¾ÛÛëïõÛéÅÛ •ÛÁõ¾Ûà ïéõ ¥×ø¦øà¾ÛÛ× ÅÛÛ×¼ÛÛé ÍÛ¾ÛýÛ ¤øïõàÁõÐéü ™öé.  ºéõïõ¤Áõ ÈÛÛÇÛ …
ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙïéõïéõ ¬Û¾ÛÛëïõÛéÅÛ ¶Ûé …¶ÛäÍÛÁéõ ™öé.

¬Û¾ÛÛëïõÛéÅÛ -0.20 btu/hr Ft2 deg.f 0 /inch 

ºõÛˆ¼ÛÁõ •ÅÛÛÍÛ:

…Û ¸Û¨Û …éïõ ¸ÛóïõÛÁõ¶ÛÛé …éÈÛÛé …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ ™öé ›÷é …ïõÛ¼ÛÙÜ¶Ûïõ 
¸ÛþùÛ¬ÛÙ (Áéõ©Ûà, ¦øÛéÅÛÛé¾ÛÛˆ¤ø, ÅÛÛˆ¾Û Í¤øÛé¶Û) ¾ÛÛ×¬Ûà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ©ÛÛ¸Û¾ÛÛ¶Û¶Ûà Ü½Û•Û©ÛÛ¶ÛÛ ïõÛÁõ¨Ûé ºõÛˆ¼ÛÁõ •ÅÛÛÍÛ ÍÛ×ïõÛé˜ÛÛ©ÛÛé¶Û¬Ûà. 
…Û …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë 450 (842) ÍÛäµÛà¶ÛÛ ÿ˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ× ¸Û¨Û 
Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛýÛ ™öé. ºõÛˆ¼ÛÁõ •ÅÛÛÍÛ¶Ûà ¼Û¶ÛÛÈÛ¤ø ¶ÛàÈÛÍ©Ûä…Ûé …Û¸Û¨Ûà 
…ÛÍÛ¸ÛÛÍÛ¶Ûà ÐüÈÛÛ¾ÛÛ×¬Ûà ½Ûé›÷ ÉÛÛéÌÛ©ÛÛé ¶Û¬Ûà. 

•ÅÛÛÍÛ ÈÛäÅÛ: ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé •ÅÛÛÍÛ ÈÛäÅÛ ¸ÛÛ©ÛÇÛ ÈÛ›÷¶ÛÈÛÛÇÛé  
…ÛÈÛÁõ¨ÛýÛäïõ©Û …¶Ûé ¶ÛÁõ¾Û ¸ÛþùÛ¬ÛÙ ™öé. ©Ûé …ÅÛ•Û …ÅÛ•Û ¾ÛÛ¸Û¾ÛÛ× (›Û¦øÛˆ 
0.5’’ ¬Ûà 2.5’’ ÍÛäµÛà) ¾ÛÇé ™öé. ©Ûé ©Ûä¤éøÅÛÛ ïõÛ˜Û¶ÛÛ ¤äøïõ¦øÛ…Ûé ÍÛÛ¬Ûé Ü¾ÛËÛ 
ïõÁõà ÍÛºéõþù ¸ÛàÇÛ Á×õ•ÛÛé¾ÛÛ× Š¸ÛÅÛ¼µÛ ¬ÛÛýÛ ™öé.

©Ûé¶Û äÜ¶ÛýÛ×ªÛ¨Û ïõÁõÈÛä ›Ûé”Û¾Ûà …¶Ûé ¶ÛäïõÍÛÛ¶Û ïõÛÁõïõ ™öé(›Ûé ÊÈÛÛÍÛ¾ÛÛ× ÅÛéÈÛÛýÛ 
©ÛÛé) ©Ûé¬Ûà •ÅÛÛÍÛ ÈÛäÅÛ Š¸ÛÁõ ïõÛ¾Û ïõÁõ©Ûà ÈÛ”Û©Ûé Ð×ü¾ÛéÉÛÛ ÐüÛ¬Û ¾ÛÛé›Û 
…¶Ûé ˜ÛÉ¾ÛÛ (…Û×”Û ¾ÛÛ¤éø) ÈÛÛ¸ÛÁõÈÛä ÍÛÅÛÛÐü ½ÛýÛäÙ ™öé. •ÅÛÛÍÛ ÈÛäÅÛ ›ä÷þùà 
›ä÷þùà –Û¶Û©ÛÛ…Ûé¾ÛÛ× ¾ÛÇé ™öé. •ÅÛÛÍÛ ÈÛäÅÛ ¼Ûé Áõà©Ûé Š¸ÛýÛÛé•Ûà ™öé. ©Ûé¾ÛÛ¶ÛÛé  
…éïõ ¸ÛóïõÛÁõ ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇÛ ÁéõÜ»õ›÷ÁéõÉÛ¶Û /…éÁõï×õÜ¦øÉÛ¶Ûá•Û¶ÛÛ Ðéü©Ûä 
¾ÛÛ¤éø Š¸ÛýÛÛé•Ûà ™öé. ¼Ûà›Û ¸ÛóïõÛÁõ¶ÛÛ •ÅÛÛÍÛ  ÈÛäÅÛ¶ÛÛé Š¸ÛýÛÛé•Û ¼ÛÛé†ÅÛÁõ 
¸ÛþùÛ¬ÛÛë¶ÛÛ (ŠÌ¾ÛÛ …ÈÛÁõÛé–Û) Ðéü©Ûä ¾ÛÛ¤éø Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛýÛ ™öé.

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶ÛÛé‘k’ ºéõïõ¤øÁõ

•ÅÛÛÍÛ ÈÛäÅÛ :0.230-27Btu/Hrft2 deg.F°/inch.

¸Ûºõ (Puf): ÈÛÛé¤øÁõ ïäõÅÛ¾ÛÛ× ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û ¤øÛ×ïõà ¶ÛÛ ¼ÛÛÔ ½ÛÛ•Û¾ÛÛ× …Û 
¸ÛþùÛ¬ÛÙ ÈÛ¸ÛÁõÛýÛ ™öé.

…Û ¸ÛóïõÛÁõ¶ÛÛ …ÈÛÛÐüïõ¾ÛÛ× ¼Ûé ¸ÛóïõÛÁõ¶ÛÛ ÁõÍÛÛýÛ¨Û ÈÛ¸ÛÁõÛýÛ ™öé.›÷é¾Û ïéõ 
…Û†ÍÛÛéÍÛÛýÛ¶ÛÛ†¦ø - R11(Isocyanide-RII). ¼Û×¶Ûé ÁõÍÛÛýÛ¨Û ¸ÛóÈÛÛÐüà 
ÍÈÛÄõ¸Ûé ÉÛàÉÛà¾ÛÛ× (…Ûé™öà “Û¾Û©ÛÛ ¾ÛÛ¤éø) …¶Ûé ïéõ¶Û (¦ø¼¼ÛÛé) ¾ÛÛ× (ÈÛµÛÛÁéõ 
“Û¾Û©ÛÛ ¾ÛÛ¤éø) ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.¼Û×¶Ûé ̧ ÛóÈÛÛÐüà…Ûé (ÁõÍÛÛýÛ¨ÛÛé) Ð×ü¾ÛéÉÛÛ ¥×ø¦äø 
ÁõÛ”ÛÈÛä ›Ûé†…é. šýÛÛÁéõ ©Ûé…Ûé ¼Û×¶Ûé¶Ûé ïõ¶¤éø¶ÛÁõ …¶Ûé Í¤øàÁõÁõ¾ÛÛ× Š¾ÛéÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ©ýÛÛÁéõ ¬ÛÛé¦øà›÷ Ü¾ÛÜ¶Û¤ø¾ÛÛ× Üºõ¨Û ÍÈÛÄõ¸Ûé ºéõÁõÈÛÛýÛ ™öé.(ÉÛÄõ…Û©Û¾ÛÛ× 
¸ÛÛ©ÛÇä ¼Û¶Ûà …¶Ûé •ÛÛ§ø …¶Ûé ÍÛ”Û©Û ¼Û¶Ûé ™öé) (Sticks with the 
unit)

¤éøïõ(¤øÛ×ïõà) ¶ÛÛ …ÛÈÛÁõ¨Û¾ÛÛ× ïõÛé† ÐüÈÛÛ¶Ûà …ÈÛÁõ ›÷ÈÛÁõ ¾ÛÛ¤éø ›÷•ýÛÛ ¶ÛÛ 
ÁõÐéü ©Ûé¶Ûä µýÛÛ¶Û ÁõÛ”ÛÈÛä ›Ûé†…é. ©Ûé¶Ûä ¼ÛÛÔ Í©ÛÁõ …ÍÛ¾ÛÛ¶Û …¶Ûé ©Ûé Š˜Ûà 
–Û¶Û©ÛÛ µÛÁõÛÈÛé ™öé. ›÷é ¸ÛþùÛ¬ÛÙ¶Ûà ¼Û¶ÛÛÈÛ©Û ¾ÛÛ¤éø ÈÛµÛÛÁéõ ÍÛ¾ÛýÛ ¾ÛÛ¤éø ©Ûé¶Ûà 
©ÛÛ¸Û¾ÛÛ¶Û ¾ÛÛ× ÁõÛ”ÛÈÛÛé ̧ Û¦éø ©ÛéÈÛÛ ̧ ÛþùÛ¬ÛÙ ¾ÛÛ¤éø ̧ Ûºõ (¸ÛþùÛ¬ÛÛë) ¶ÛÛ …ÈÛÛÐüïõÛé¶Ûé 
Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

›÷é¶ÛÛé ¾Ûä”ýÛ •ÛéÁõÅÛÛ½Û …é ™öéïéõ ¾Ûä”ýÛ †¶ÍýÛäÅÛéÉÛ¶Û¶Ûé ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û ¤øÛ×ïõà¶Ûà 
¼ÛÛÐüÁõ …¬ÛÈÛÛ ïõÛé†ÅÛ¾ÛÛ× ›÷é ›÷é ÁõÍÛÛýÛ¨Û Ü¾ÛÜËÛ©Û ïõÁõÈÛÛ¶ÛÛ ÐüÛéýÛ ©Ûé¶Ûé 
…×þùÁ Áéõ¦øà ©ÛÁõ©Û ›÷ ÐüÅÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.›Ûé ýÛÛé•ýÛ ÍÛ¾ÛýÛé ©Ûé ¶Û ¬ÛÛýÛ 
©ÛÛé ©Ûé ïõ¶¤éø¶ÛÁõ ¸ÛÁõ ›÷ –Û¤ø ¬ÛÈÛÛ¶Ûä× ÉÛÄõ ïõÁõà þéù ™öé …¶Ûé ¶ÛïõÛ¾Ûä ¬Û† ›ÛýÛ 
™öé. ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û ¤øÛ×ïõà ¶ÛÛ ¼ÛÛÔ ½ÛÛ•Û¶Ûé ÅÛÛïõ¦øÛ/Í¤øàÅÛ ¼ÛÛé¦Ùø ÈÛ¦éø ¼Û×µÛ 
ïõÁõ©ÛÛ ›÷é ¶ÛÛ¶Ûà •Ûé¸Û Š©¸Û•Û ¬ÛÛýÛ ™öé …¶Ûé ¼ÛÛïõà ÁõÐüà ›÷©ÛÛ ”Ûæ¨ÛÛ¶ÛÛ 
½ÛÛ•ÛÛé ›÷é ¶ÛÛ¶Ûà ›÷•ýÛÛ Š©¸Û•Û ïõÁéõ ™öé ©Ûé¶Ûé ÍÛÛéÅýÛäÉÛ¶Û ÈÛ¦éø ¼Û×µÛ ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

¾Ûé¬Û¦ø …Ûéºõ ÅÛÛ†‡•Û ¦Õøî¤ø †¶ÍýÛäÅÛéÉÛ¶Û (Method of laying duct 
insulation): šýÛÛÁéõ ¶ÛÇà¶Ûà …×þùÁõ ½Ûé›÷¶Ûé ›Û¾ÛÈÛÛ¶Ûà ¸ÛóÜ’õýÛÛ¶Ûé 
…¤øïõÛÈÛÈÛà ÐüÛéýÛ ©ÛÛé •ÅÛÛÍÛ ÈÛäÅÛ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. ïõÛÁõ¨Ûïéõ ©Ûé 
…Ü•¶Û …ÈÛÁõÛéµÛïõ ™öé. ›Ûé ½Ûé›÷ ›Û¾ÛÈÛÛ¶Ûà ̧ ÛóÜ’õýÛÛ ¬ÛÛýÛ ©ÛÛé •ÅÛÛÍÛÈÛäÅÛ¶ÛÛ 
ÜïõÍÍÛÛ¾ÛÛ× ÈÛµÛä ïõÛÇœ÷ ÁõÛ”ÛÈÛÛ¶Ûà ›÷ÄõÁõ ¸Û¦éø ™öé. ÍÛÛíé ¸Ûó¬Û¾Û ¼ýÛä¤øà¾Ûà¶Û 
(bitumen) ¶Ûä ̧ Û¦ø ¶ÛÇà¶Ûà ÍÛ¸ÛÛ¤øà ̧ ÛÁõ ÅÛ•ÛÛ¦ø©ÛÛ ›Û¾Û©ÛÛé ½Ûé›÷ …¤øïõÛÈÛà 
þéù ™öé. ›÷é¶ÛÛ ¸ÛÁõ ¸ÛÛéÅÛà¬Ûà¶ÛÉÛà¤ø ›÷éÈÛÛ …ÈÛÛÐüïõ¶Ûä ¸Û¦ø ˜Û§øÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ›÷é ¼ÛÛÌ¸Û …ÈÛÁõÛéµÛïõ ©ÛÁõàïéõ ïõÛ¾Û ïõÁéõ ™öé. ©Ûé¶Ûà ÍÛ¸ÛÛ¤øà¶Ûé ¾Û›÷¼Ûæ©Û 
¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ˜Ûàî¶ÛÈÛÛýÛÁõ ÈÛá¤øÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

©Ûé ÍÛ”Û©Û ÐüÛéÈÛÛ¬Ûà ©Ûé¶ÛÛ ¸ÛÁ õÜÈÛÍªÛä©Û ¸ÛÛéÅÛàÜÍ¤øÁõà¶Û¶Ûé ÍÛÁõÇ©ÛÛ¬Ûà 
ºéõÅÛÛÈÛà ÉÛïõÛýÛ ™öé. ¶ÛÇà¶ÛÛ ™öé¦øÛ¶Ûé ¸Û¨Û ¼ýÛä¤øà¾Ûà¶Û¶ÛÛ †¶ÍýÛäÅÛéÉÛ¶Û 
ÈÛ¦éø ÍÛàÅÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›Ûé ¼ýÛä¤øà¾Ûà¶Û¶Ûä ¸Û¦ø ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé 
©ÛÛé ÈÛé¸ÛÁõ ¼ÛéÜÁõýÛÁõ¶Ûà ›÷ÄõÁõ ¸Û¦ø©Ûà ¶Û¬Ûà. …Û †¶ÍýÛäÅÛéÉÛ¶Û¶Ûé ÜÍÛ¾Ûé¶¤ø, 
¸ÅÛÛÍ¤øÁõ …¬ÛÈÛÛ ¾Ûé¤øÅÛ ïõÅÛé¦øá•Û ÍÛÛ¬Ûé ¸ÛäÂú ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

 ºõÛéÅÍÛ ÍÛàÅÛá•Û¶ÛÛé Ðéü©Ûä (purpose of false ceiling): ½Ûé›÷ ýÛäî©Û 
ÐüÈÛÛ šýÛÛÁéõ ”ÛäÅÅÛà ›÷•ýÛÛ¾ÛÛ× ¸ÛóÈÛéÉÛé ™öé ©ýÛÛÁéõ ©Ûé ½Ûé›÷ Š©¸Û•Û ïõÁéõ ™.öé 
ÈÛµÛä ¸Ûó¾ÛÛ¨Û ¶ÛÛ ¦øà¹ýÛä¡öÁõ ºõÛéÅÍÛÍÛàÅÛá•Û ›Ûé¦éø ›Ûé¦øÛýÛéÅÛÛ ™öé. …¶Ûé –Û¨ÛÛ 
¸ÛóïõÛÁõ¶ÛÛ Ü¦ø¹ýÛä¡öÁõ¶ÛÛé Š¸ÛýÛÛé•Û ÐüÈÛÛ¶Ûé ›÷ÄõÁõàýÛÛ©Û ¾Ûä›÷¼Û ºéõÅÛÛÈÛÈÛÛ ¾ÛÛ¤éø 
Š¸ÛÅÛ¼µÛ ™öé ºõÛéÅÍÛÍÛàÅÛá•Û ¶Ûà …×þùÁõ ̧ ÛÁõ©Û ¬ÛÈÛÛ ºéõïéõ ©ÛéÈÛà ›ÛÇà ¾ÛäïõÈÛÛ¾ÛÛ 
…ÛÈÛé ™öé. …Û ºõÛéÅÍÛÍÛàÅÛá•Û …é ÈÛÛ©ÛÛ¶ÛäïäõÜÅÛ©Û ÐüÈÛÛ …¶Ûé ̧ ÛÁõ©Û …Û¸Û©Ûà 
ÐüÈÛÛ¶Ûé Ü¾ÛËÛ ¬Û©Ûà …¤øïõÛÈÛé ™öé.ºõÛéÅÍÛÍÛàÅÛá•Û¶Ûà …×þùÁõ ¸ÛÁõ©Û …ÛÈÛ©Ûà 
ÐüÈÛÛ ÍÛÛ¾ÛÛÛ¶ýÛ Áõà©Ûé ̧ ÅÛé¶Û¾Û (plenum) ¾ÛÛ× ÈÛÐéü ™öé …¬ÛÈÛÛ ›ÛÇà ¾ÛÛ×¬Ûà 
Áõà¤Ùø¶Û …éÁõ ¼ÛÛé“Û¾ÛÛ× …ÛÈÛé ™öé.ïõÛÁõ¨Ûïé õŠ›ÛÙ¶ÛÛé ¶ÛÛéµÛ¸ÛÛªÛ ›÷¬¬ÛÛé ¸Ûó¬Û¾Û 
’õ¾Ûé ÐüÈÛÛ¾ÛÛ×¬Ûà ¾ÛÇé ™öé. ›÷é ÐüÈÛÛ¶Ûé ÜÁõÍÛÛýÛïõÅÛ ïõÁõÈÛÛ ¾ÛÛ¤éø ©Ûé¶Ûé ºõÁõà¬Ûà  
…éÁõï×õ¦øàÉÛ¶Ûá•Û¾ÛÛ ÅÛ•ÛÛÈÛÈÛÛ¾ÛÛ …ÛÈÛé ™öé. ÐüÈÛÛ¶Ûà …ÈÛÁõ ›÷ÈÛÁõ ¬Û† ÉÛïéõ 
©Ûé ¾ÛÛ¤ñø ºõÛéÅÍÛÍÛàÅÛá•Û …¶Ûé ¾Ûé†¶Û ÍÛàÅÛá•Û¶Ûà ÈÛ˜˜Ûé ¬ÛÛé¦øà •Ûé¸Û ÁõÛ”ÛÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. ¸ÅÛé¶Û¾Û ©ÛÁõàïéõ …ÛéÇ”ÛÛ©Ûà ›÷•ýÛÛ¶Ûà ïõÛÁõ¨Ûé ºõÛéÅÍÛÍÛàÅÛá•Û¶Ûà 
Áõà¤Ùø¶Û …éÁõ ¦Õøïõ¤ø ©ÛÁõàïéõ ¸Û¨Û …ÛéÇ”ÛÈÛÛ¾ÛÛ …ÛÈÛé ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.31
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þù¼ÛÛ¨Û¶Ûà ¾ÛÛÜÐü©Ûà (Concept of pressure): ̧ ÛþùÛ¬ÛÙ¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ 
ïõÛé† ¸Û¨Û ¸ÛþùÛ¬ÛÙ …ÛÈÛé ©ÛÛé ©Ûé¶ÛÛ ³ùÛÁõÛ ©Ûé¶Ûà ÍÛ¸ÛÛ¤øà ¸ÛÁõ …¬ÛÈÛÛ 
ÍÛ¸ÛÛ¤øà¶Ûà ÜÈÛÂúµÛ ÜþùÉÛÛ¾ÛÛ× ÍÛ©Û©Û ¼ÛÇ ÅÛÛ•Ûé ™öé.

ÈýÛÛ”ýÛÛ (Definition): …éïõ¾Û “ÛéªÛºõÇ ¸ÛÁõ ÅÛÛ•Û©ÛÛ ¼ÛÇ¶Ûé þù¼ÛÛ¨Û 
ïõÐéü ™öé. ›÷é ¼ÛÇ ¸ÛþùÛ¬ÛÙ¶Ûà …éïõ¾Û “ÛéªÛºõÇ¶Ûà ÍÛ¸ÛÛ¤øà¶Ûé ÅÛ×¼Û ÐüÛéýÛ ™öé.

þù¼ÛÛ¨Û = ¼ÛÇ/“ÛéªÛºõÇ=¶ýÛä¤ø¶Û/˜ÛÛé.¾Ûà¤øÁõ = P = F/A N/m2

›Ûé ̃ Ûé¾¼ÛÁõ¶Ûä ïõþù …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û …˜ÛÇ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ›÷é¾Û ÈÛÛýÛä¶ÛÛé 
›÷¬¬ÛÛé ÈÛµÛé ©Ûé¾Û þù¼ÛÛ¨Û ¸Û¨Û ÈÛµÛé ™öé.

…éïõ¾Û (Unit): þù¼ÛÛ¨Û¶ÛÛé Í¤øÛÙ¶Û¦Ùø¦ø …¶Ûé S.I …éïõ¾Û ̧ Û¨Û Pascal(Pa) 
…¶Ûé þù¼ÛÛ¨Û¶ÛÛé ¾ÛéÜ¤Öøïõ …éïõ¾Û Bar (¼ÛÛÁõ) ™öé.

1 Pascal …é¤øÅÛé 1 newton/m2

©Ûé¬Ûà 1 pascal	 = 1 N/m2

	   1 Bar	 = 105 N/m2

þù¼ÛÛ¨Û¶ÛÛ ›ä÷þùà ›ä÷þùà ¸ÛµµÛÜ©Û¾ÛÛ× …éïõ¾ÛÛé (Pressure units in 
different systems)

Ü¼Ûó¤øàÉÛ …éïõ¾Û
(FPS)

Pound per square inch Lb/in2

¾ÛéÜ¤Öøïõ …éïõ¾ÛÛé
CGS

Gram per square 
centimetre

g/cm2

MKS Kilogram per square 
metre

Kg/m2

†¶¤øÁõ¶ÛéÉÛ¶ÛÅÛ Newtons per square 
metre SI …éïõ¾Û 

N/m2

þù¼ÛÛ¨Û - þù¼ÛÛ¨Û¶ÛÛé ”ýÛÛÅÛ …¶Ûé ©Ûé¶ÛÛ …ÅÛ•Û …ÅÛ•Û ̧ ÛÜµµ©Û¶ÛÛ …éïõ¾ÛÛé (Pressure - Concept 
of pressure and its units in different system)		         …éîÍÛÁõÍÛÛ†¡õ 1.6.32

þù¼ÛÛ¨Û¶ÛÛé ¸ÛóïõÛÁõÛé (Types of pressure)

1 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û (Absolute pressure)

2 ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä þù¼ÛÛ¨Û (Atmosphere pressure)

3 •Ûé›÷ þù¼ÛÛ¨Û (Gauge þù¼ÛÛ¨Û)

¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø¶ÛÛ ÍÛÛµÛ¶ÛÛé (Measuring Instruments) 

I	 ¾Ûé¶ÛÛé¾Ûà¤øÁõ 

	 a ÍÛÛþäù ¾Ûé¶ÛÛé¾Ûà¤øÁõ (simple manometer)

	 i	 ¸ÛàÜ¡öýÛÛé¾Ûà¤øÁõ (piezometer)

	 ii	‘U’ ¤øÀä¼Û ¾Ûé¶ÛÛé¾Ûà¤øÁõ (U tube manometer)

	 iii ÝÍÛ•ÛÅÛ ïõÛéÅÛ¾Û ¾Ûé¶ÛÛé¾Ûà¤øÁõ (single column manometer)

  	 b Ü¦øºõÁõ¶ÉÛàýÛÅÛ ¾Ûé¶ÛÛéÜ¾Û¤øÁõ (Differential manometer)

	 ‘U’ ¤øÀä¼Û Ü¦øºõÁõ¶ÉÛàýÛÅÛ ¾Ûé¶ÛÛéÜ¾Û¤øÁõ (‘U’ tube differential 
manometer)

	 †¶ÈÛÙ¤éø¦ø  ‘U’  ¤øÀä¼Û  ¾Ûé¶ÛÛéÜ¾Û¤øÁõ  (Inverted    ‘U’  tubemanometer)

II ýÛÛ×ÜªÛïõ •Ûé›÷ (Mechanical gauges)

a	 ¦øÛýÛÛ»õÛ¾Û ¸ÛóéÍÛÁõ •Ûé›÷ (Diaphram pressure gauge)

b	 ¼ÛÛé¦Ùø¶Û ¤øÀä¼Û ¸ÛóéÍÛÁõ •Ûé›÷ (Bourdon’s tube pressure 
gauge)

c	 ¦éø¦ø ÈÛé†¤ø ¸ÛóéÍÛÁõ •Ûé›÷ (Dead weight pressure gauge)

d	 ¼ÛàÅÛÛéÈÍÛ ¸ÛóéÍÛÁõ •Ûé›÷ (Bellows pressure gauge)

Example

…éïõ ¸ÛóÈÛÛÐüà 2m2 ¶ÛÛ “ÛéªÛºõÇ ¸ÛÁõ 100N ¶Ûä ¼ÛÇ Š©¸Û•Û ïõÁéõ ™öé ©ÛÛé 
þù¼ÛÛ¨Û ïéõ¤øÅÛä× ¬ÛÉÛé?

	 ¼ÛÇ	 = 100N

	 “ÛéªÛºõÇ	 = 2m2

	 þù¼ÛÛ¨Û	 = ?

	 2

100

A

F
P ==

	 = 50 N/m2

þù¼ÛÛ¨Û¶ÛÛé …éïõ¾Û N/m2, 1 N/m2 =1 Pascal (¸ÛÛÍïõÅÛ) 

…Û …éïõ¾Û ”Ûä¼Û ›÷ ¶ÛÛ¶ÛÛé ™öé. (1cm2 “ÛéªÛºõÇ ¸ÛÁõ ÐüÅÛÛýÛ¶Ûä þù¼ÛÛ¨Û) 
©Ûé¬Ûà þù¼ÛÛ¨Û¶ÛÛ …éïõ¾Û ©ÛÁõàïéõ ‘bar’ (¼ÛÛÁõ) ¶Ûé ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

1 bar=105 Pascal

105 Pa = 105  N/m2 = 10 N/cm2 =1 bar
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1 bar = 1000 mbar [þù¼ÛÛ¨Û¶ÛÛé SI …éïõ¾Û ¸ÛÛÍïõÅÛ (Pa) …¶Ûé 
¾ÛéÜ¤Öøïõ …éïõ¾Û bar ™.é]

þù¼ÛÛ¨Û¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of pressure)

1	 ¸ÛóÈÛÛÐüà¶Ûà ‹¦øÛ† ÈÛµÛÈÛÛ¬Ûà þù¼ÛÛ¨Û ¸Û¨Û ÈÛµÛé ™öé.

2	 ¸ÛóÈÛÛÐüà¶Ûà µÛ¶Û©ÛÛ ÈÛ–ÛÈÛÛ¶Ûà þù¼ÛÛ¨Û ÈÛµÛé ™öé.

3	 ¼Û×µÛ¸ÛÛªÛ¾ÛÛ× ¸ÛóÈÛÛÐüà ¸ÛÁõÅÛÛ•ÛéÅÛä ¼ÛÇ ¼ÛµÛà ÜþùÉÛÛ¾ÛÛ× …éïõÍÛÁõ”Ûä 
þù¼ÛÛ¨Û Š©¸Û•ÛïõÁéõ ™öé.

4 ¸ÛóÈÛÛÐüà¶ÛÛïõÛé† …éïõ ¼Ûáþäù…é ÅÛÛ•Û©ÛäŠ¸ÛÁõ ©ÛÁõºõ¶Ûä þù¼ÛÛ¨Û …¶Ûé ¶Ûà˜Ûé 
©ÛÁõºõ¶Ûä þù¼ÛÛ¨Û …éïõ  ÍÛ¾ÛÛ¶Û ™öé.

¸ÛÛÍïõÅÛ¶ÛÛé Ü¶ÛýÛ¾Û (Pascal’s law)

…éïõ »õéù¶˜Û ÈÛíéßÛÛÜ¶Ûïõ  ¸ÛÛÍïõÅÛ …é ïõÔä× ™öé ïéõ ¸ÛÛªÛ¾ÛÛ× ¸ÛóÈÛÛÐüà¶ÛÛ ïõÛé† ¸Û¨Û 
Ý¼Ûþäù …é ÅÛ•ÛÛ¦éøÅÛ þù¼ÛÛ¨Û …é ¼ÛµÛà ÜþùÉÛÛ¾ÛÛ× …éïõÍÛÁõ”Ûä× ÐüÛéýÛ ™öé. ©Ûé¶Ûé 
¸ÛÛÍïõÅÛ¶ÛÛé Ü¶ÛýÛ¾Û ïõÐéü ™öé .

¸ÛÛÍïõÅÛ¶ÛÛ Ü¶ÛýÛ¾Û¶ÛÛé Š¸ÛýÛÛé•Û (application of 
pascal’slaw)

¸ÛÛÍïõÅÛ¶ÛÛé Ü¶ÛýÛ¾Û µÛ¨Û ¼ÛµÛÛ ÍÛµÛ¶ÛÛé¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé ›÷é¾Û ïéõ ÍÛÛýÛÁõ¶Û 
,ÐüÛ†¦ÖøÛéÅÛàî ¸ÛóéÍÛ , ÐüÛ†¦ÖøÛéÅÛàî õÅÛà¹¤,ø ¼Ûó¾ÐüÛ ¸ÛóéÍÛ, …éÁõ ïõÛé¾¸ÛóéÍÛÁ,õ	
ÁõÛé¤Öøà ¸Û×¸Û …¶Ûé ÐüÛ†¦ÖøÛéÅÛàî ¼Ûóéïõ ÈÛ•ÛéÁéõ. …Û ÐüÛ†¦ÖøÛéÅÛàî ¾ÛÉÛà¶Û ¸ÛóÈÛÛÐüà 
¸ÛÁõ ÅÛÛ•Û©ÛÛ þù¼ÛÛ¨Û ¸ÛÁõ …ÛµÛÁõà©Û ÐüÛéýÛ ™öé .õ

ÐüÛ†¦ÖøÛéÅÛàî ¸ÛóéÍÛ¶ÛÛ ÍÛàµµÛÛ×©Û (Principle of hydraulic 
press)

…ÅÛ•Û …ÅÛ•Û …Û¦Õø™öéþ “ÛéªÛºõÇù µÛÁõÛÈÛ«ÛÛé µÛÁõÛÈÛ©ÛÛ ¼Ûé ÍÛàÅÛà¶¦øÁõ¶Ûé 
…Û¦øà ïõ¶Ûéî¤øá•Û ¤øÀä¼Û ÈÛ¦éø ›Ûé¦éøøÅÛÛé ÐüÛéýÛ ™öé. …Û Š¸ÛïõÁõ¨Û ¸ÛóÈÛÛÐüà¬Ûà 
½ÛÁéõÅÛä× ÐüÛéýÛ ™öé .¼Û×¶Ûé ÍÛàÅÛà¶¦øÁõ¾ÛÛ× …éÁõ¤øÛ†¤ø Ü¸ÛÍ¤ø¶Û ÅÛ•ÛÛÈÛÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé.

¶ÛÛ¶ÛÛ …Û¦™öéþùÈÛÛÇÛ “ÛéªÛºõÇ¶ÛÛ ÍÛàÅÛà¶¦øÁõ¶ÛÛ ¸ÅÛ×›÷Áõ ¸ÛÁõ …Ûé™ä×öö ¼ÛÇ 
ÅÛÛ•ÛÛ¦ø©ÛÛ ¸Û¨Û ¾ÛÛé¤øÛ ¸Ûó¾ÛÛ¨Û¾ÛÛ× ¼ÛÇ Š©¸Û•Û ¬ÛÛýÛ ™öé. ›÷é ¸ÛÛÍîÅÛ 
Ü¶ÛýÛ¾Û¶Ûé …Û½ÛÛÁõà ™öé. ¸ÅÛ×›÷Áõ ¸ÛÁõ¶Ûä× ¶ÛÛ¶Ûä× þù¼ÛÛ¨Û ïõÛé† ¸Û¨Û ÈýÛýÛ ¬ÛÈÛÛ 
ÈÛ•ÛÁõ ¸ÛóÈÛÛÐüà ³ùÛÁõÛ Áéõ¾Û ¸ÛÁõ ¸ÛÐüÛê˜Ûé ™öé. ©Ûé¬Ûà ¶ÛÛ¶ÛÛ ¼ÛÇ ÈÛ¦éø ¾ÛÛé¤øÛ 
ÈÛ›÷¶Û¶ÛÛ ¸ÛþùÛ¬ÛÙ¶Ûé ÿ˜Ûïõà ÉÛïõÛýÛ ™öé.

 ¸ÅÛ×›÷Áõ ¸ÛÁ õÅÛÛ•Û©Ûä× ¼ÛÇ(F) 

(f) (f) 
 ¸ÅÛ×›÷Áõ¶Ûä× “ÛéªÛºõÇ(a) 

   
 ¸ÅÛ×›÷Áõ¶Ûä× “ÛéªÛºõÇ(a)  ¸ÅÛ×›÷Áõ¶Ûä× “ÛéªÛºõÇ(a) 

	
A

W

a

F
=

Áéõ¾Û ¸ÛÁõ¶Ûä ÈÛ›÷¶Û (W) = 
a

 x AF

ÐüÈÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of air)

…éÈÛä× ïõÐéüÈÛÛýÛ ™öé ïéõ ÐüÈÛÛ …é ÈÛÛýÛä…Ûé¶Ûä× Ü¾ÛËÛ¨Û ™öé. ÐüÈÛÛ …é …®ùÉýÛ, 
Á×õ•ÛÜÐü¶Û, •Û×µÛÜÐü¶Û …¶Ûé ÍÈÛÛþùÜÈÛÜÐü¶Û ÐüÛéýÛ ™öé.

Áõ˜Û¶ÛÛ (Composition): ÐüÈÛÛ¶ÛÛ ïõþù¾ÛÛ× ¾Ûä”ýÛ –Û¤øïõÛé¾ÛÛ× 78% 
¶ÛÛ†¤ÖøÛé›÷¶Û,  21% …ÛéÜîÍÛ›÷¶Û …¶Ûé 1% ¼Ûà›Û ÈÛÛýÛä…Ûé ›÷éÈÛÛ ïéõ 
…Û•ÛÛë¶Û …¶Ûé ïõÛ¼ÛÙ¶Û ¦øÛýÛÛéîÍÛÛ†¦ø

¸Ûè¬ÈÛà¶Ûà …Û›ä÷¼ÛÛ›ä÷¶ÛÛ ÈÛÛýÛä…Ûé¶ÛÛ …ÛÈÛÁõ¨Û¶Ûé ÈÛÛ©ÛÛÈÛÁõ¨Û ïõÐéü ™öé.

þù¼ÛÛ¨Û¶ÛÛé ÍÛ×¼ÛµÛ (Pressure relationship) 

ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û (Atmospheric pressure): ¸Ûè¬ÈÛà¶Ûà 
…Û›ä÷¼ÛÛ›ä÷¶Ûà ÐüÈÛÛ ¸Ûè¬ÈÛà¶Ûà ÍÛ¸ÛÛ¤øà ¸ÛÁ þù¼ÛÛ¨Û Š©¸Û•Û ïõÁéõ ™öé. 
¸Ûè¬ÈÛà¶Ûà ÍÛ¸ÛÛ¤øà ¸ÛÁõ Š©¸Û•Û ¬Û«ÛÛ …Û ÍÛàµÛÛ þù¼ÛÛ¨Û¶Ûé ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä×ä 
þù¼ÛÛ¨Û ïõÐéü ™öé.

ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û¶Ûé ÍÛÛ¸Ûé“Û þù¼ÛÛ¨Û ©ÛÁõàïéõ ¸Û¨Û ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ©Ûé ÍÛ¾Ûä®ù¶Ûà ÍÛ¸ÛÛ¤øà¶Ûé ÍÛÛ¸Ûé“Û ¼Ûáþäù ©ÛÁõàïéõ ÅÛéÈÛÛ¾ÛÛ× …
ÛÈÛé ™öé.

ÈÛÛ©ÛÛÈÛÁõ¨Û þù¼ÛÛ¨Û¶Ûà •Û¨Û©ÛÁõà ¼ÛéÁõÛé¾Ûà¤Áõø¶ÛÛ ¾ÛäÇ½Ûä©Û ÍÛà±ùÛ×©Û¬Ûà ïõÁõà 
ÉÛïõÛýÛ ™öé. ›÷é¾ÛÛ×× ¶ÛÇà¾ÛÛ×¶ÛÛ ¸ÛÛÁõÛ¶Ûà ÿ˜ÛÛ† …¶Ûé ©Ûé¶ÛÛ ÈÛ›÷¶Û ¸ÛÁõ¬Ûà 
þù¼ÛÛ¨Û ¾ÛÛ¸Ûà ÉÛïõÛýÛ ™öé .

ÈÛÛ©ÛÛÈÛÁõ¨Û þù¼ÛÛ¨Û = r g h

šýÛÛ (ÁõÛé) r = ¸ÛÛÁõÛ¶Ûà –Û¶Û©ÛÛ (density of memory) = 13600 
kg/m3

g = •ÛäÂú©ÈÛ ¸ÛóÈÛé•Û = 9.81 m/s2  …¶Ûé 

h = ¸ÛÛÁõÛ¶Ûàÿ˜ÛÛ† = 760 mm (ÍÛ¾ÛÛ¶ýÛ þùÁõàýÛÛ¶Ûà ÍÛ¸ÛÛ¤øà¬Ûà)

Š¸ÛÁõ¶Ûà Üïõ¾Û©Û¶Û ÍÛ¾ÛàïõÁõ¨Û¾ÛÛ× ¾Ûäïõ©ÛÛ 

ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä×ä þù¼ÛÛ¨Û = 13600 × 9.81 × 0.76

		  = 1,01,396 N/m2 

		  = 1.013 bar

¸ÛÁ×õ©Ûä ÍÛÁõÇ •Û¨Û©ÛÁõà ¾ÛÛ¤éø ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û¶Ûé 1 bar ©ÛÁõàïéõ 
•Û¨Û©ÛÁõà ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

1 ¶ÛàÁõ¸Ûé“Û þù¼ÛÛ¨Û (Absolute pressure): ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ 
þù¼ÛÛ¨Û ¬Ûà Š¸ÛÁõ¶ÛÛ þù¼ÛÛ¨Û¶Ûé ÈÛéîýÛä¾Û ¸ÛóééõÉÛÁõ ïõÐéü ™öé .

2 ÍÛÛ¸Ûé“Û þù¼ÛÛ¨Û (Guage pressure): þù¼ÛÛ¨Û ïéõ ›÷é ¾ÛÛ¸ÛÈÛÛ 
¾ÛÛ¤éø þù¼ÛÛ¨Û ¾ÛÛ¸Ûïõ †¶Í¤åø¾Ûé¶¤ø ÈÛ¦éø ›÷ ¾ÛÛ¸Ûà ÉÛïõÛýÛ …¬ÛÈÛÛ ©Ûé¶ÛÛ ¸ÛÁõ 
›÷ ©Ûé …ÛµÛÛÁ õÁõÛ”Ûé ™öé. ©ýÛÛÁé õÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× ¾ÛäÅýÛ õÉÛä¶ýÛ ©ÛÁõàïéõ ÅÛéÈÛÛ¾ÛÛ×  
…ÛÈÛé ™öé .

3 Vacuum pressure: ©Ûé ¶Ûà˜Ûé þùÉÛÛÙÈýÛÛ ¾Ûä›÷¼Û ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä×ä 
þù¼ÛÛ¨Û þùÉÛÛÙÈÛé ™öé.

•ÛÜ¨Û©ÛàýÛ Áõà©Û :

i)	 ¶ÛàÁõ¸Ûé“Û þù¼ÛÛ¨Û =  ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û + •Ûé›÷ ¸ÛóéÍÛÁõ

		  Pab = Patm +Pg

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.32

=
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ii)	 ¶ÛàÁõ¸Ûé“Û þù¼ÛÛ¨Û = ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û - ÈÛéîýÛä¾Û ¸ÛóéÍÛÁõ

		  Pab = Patm - Pvacc

iii) ÈÛéîýÛä¾Û ¸ÛóéÍÛÁõ  = ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û - ¶ÛàÁõ¸Ûé“Û þù¼ÛÛ¨Û

1 ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û = 76 cm ¾ÛÁõîýÛäÁõà = 33.91 ft ¸ÛÛ¨Ûà
	 = 76 x 13.6 gm/cm2

	 = 76 x 13.6×10-3 kg/cm2

	 = 76 x 13.6×10-3×9.8 N/cm2

	 = 10.13 N/cm2

	 = 1.013 bar (¼ÛÛÁõ)
	 = 1013 mbar [ 1 bar = 1000 mbar ]
1 Pascal = 1 N/m2

1 bar = 105 Pascal = 105 N/m2 = 10 N/cm2

1 bar = 0.986923 ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û (atmosphere)
1 milibar = 0.01 N/cm2 = 10-2 N/cm2

1 	ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û (atmospheric pressure) (FPS) 	
= 14.7 Pound/inch2 (PSI)

1 	ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û (atmospheric pressure) (Metric) 	
= 1.0336 kg/cm2

1 	ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û (atmospheric pressure) (Metric) 	
= 1.014 x 106 dyne/cm2

ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û ¸ÛÁõ ÿ˜ÛÛˆ¶Ûà …ÍÛÁõ (Effect of 
altitude on atmospheric pressure)

ÿ˜ÛÛˆ¶Ûé …ÛµÛÛÁéõ ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û¾ÛÛ× ºéõÁõºõÛÁõ ›ÛéÈÛÛ ¾ÛÇé ™öé ›÷é¶Ûä× 
¤éø¼ÛÅÛ …Ðüá þù¼ÛÛ¨Û¶Ûà ÜÈÛÜÈÛµÛ©ÛÛ ÍÛÛ¬Ûé þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈýÛä× ™öé.

þùÜÁõýÛÛ¶Ûà ÍÛ¸ÛÛ¤øà¬Ûà þùÁõ 11 ¾Ûà¤øÁéõ ÐüÈÛÛ¶ÛÛ þù¼ÛÛ¨Û¾ÛÛ× 
1.3mbar ¶ÛÛé –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé. þùÜÁõýÛÛ¶Ûà ÍÛ¸ÛÛ¤øà¬Ûà  
þùÁ 1000õ ºæõ¤ø ¾ÛÛ¤éø ÐüÈÛÛ¶ÛÛ þù¼ÛÛ¨Û¾ÛÛ× 1”Hg (¸ÛÛÁõÛé)  
¶ÛÛé –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé.

S. No. Place þù¼ÛÛ¨Û¶ÛÛé …éïõ¾Û ¸ÛÛÁõÛ¶Ûà ‹˜ÛÛˆ Inch/units

1
2

þùÜÁõýÛÛ¶Ûà ÍÛ¸ÛÛ¤øà
520 meters þùÜÁõýÛÛ¶Ûà Š¸ÛÁõ

1013 mbar
951.5 mbar

750 mm
700 mm

14.7 psi
13.7 psi

¸ÛóéÍÛÁõ •Ûé›÷ (Pressure Gauges)

©Ûé …éÈÛÛ ÍÛÛµÛ¶ÛÛé (Š¸ÛïõÁõ¨ÛÛé) ïéõ ›÷é¶ÛÛé Š¸ÛýÛÛé•Û ¸ÛÛªÛ¾ÛÛ× ÁõÐéüÅÛÛ ¸ÛóÈÛÛÐüà 
¼ÛÛÌ¸Û (ÈÛÁõÛÇ) …¬ÛÈÛÛ ÈÛÛýÛä¶ÛÛ þù¼ÛÛ¨Û¶Ûé ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. ›÷é¶Ûé 
¾ÛÛïÙõ¾Ûà¤øÁõ ©ÛÁõàïéõ ¸Û¨Û …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

¾Ûé¶ÛÛé¾Ûà¤øÁõ¶ÛÛ ¸ÛóïõÛÁõ (Types of manometer)

•	 …Ûé¸Û¶Û ¤øÀä¼Û (open tube)

•	 îÅÛÛé¡ö ¤øÀä¼Û (closed tube)

•	 ¦øàºõÁõ¶ÍýÛÅÛ ¤øÛˆ¸Û (differential tube)

• 	 ˆ¶ÈÛ¤ëø¦ø ¤øÛˆ¸Û (inverted tube)

ýÛÛ×ÜªÛïõ ¸ÛóéÍÛÁõ •Ûé›÷ (Mechanical Pressure gauges)

¼ÛÛÙ¦ø¶Û ¸ÛóéÍÛÁõ •Ûé›÷ (Bourden’s Pressure gauges)

¦øÛýÛÛºõÛ¾ÛÙ ¸ÛóéÍÛÁõ •Ûé›÷ (Diaphragm Pressure gauges)

¦éø¦ø ÈÛéˆ¤ø ¸ÛóéÍÛÁõ •Ûé›÷ (Dead Weight Pressure gauges)

…Ûé¸Û¶Û ¤øÀä¼Û ¾Ûé¶ÛÛé¾Ûà¤øÁõ (Open tube manometer)  
(Fig 3)

›÷é ¸ÛÛªÛ¾ÛÛ× ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û ïõÁõ©ÛÛ …Ûé™öÛé ©ÛºõÛÈÛ©Û ÐüÛéýÛ ©ÛÛé ©Ûé 
þùÛ¼ÛÛ¨Û ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø …Û ÍÛÛµÛ¶Û¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. ©Ûé¾ÛÛ× ‘U’ …
ÛïõÛÁõ¶Ûà ¶ÛÇà …ÛÈÛéÅÛ ™öé ›÷é¾ÛÛ× ¸ÛÛÁõÛé ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé …¶Ûé ©Ûé¶ÛÛé  
…éïõ ™öé¦øÛé ›÷é ̧ ÛóÈÛÛÐüà¶Ûä× þù¼ÛÛ¨Û ¾ÛÛ¸ÛÈÛä× ÐüÛéýÛ ©Ûé ̧ ÛóÈÛÛÐüà ½ÛÁéõÅÛ ̧ ÛÛªÛ ÍÛÛ¬Ûé 
›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, …¶Ûé ¼Ûà›Û ™öé¦øÛ¶Ûé ”ÛäÅÅÛÛé ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
šýÛÛÁéõ ¸ÛÛªÛ¶ÛÛ …×þùÁõ¶Ûä× þù¼ÛÛ¨Û ¼ÛÐüÛÁõ¶ÛÛ þù¼ÛÛ¨Û ïõÁõ©ÛÛ× …Ûé™ä×ö ÐüÛéýÛ ©ÛÛé 
¾Ûé¶ÛÛé¾Ûà¤øÁõ ¶ÛÇà¶ÛÛ ¼Û×¶Ûé ™öé¦øÛ ¸ÛÛÍÛé¶ÛÛ ©ÛºõÛÈÛ©Û¶Ûä× …ÈÛÅÛÛéïõ¶Û ïõÁéõ ™öé.

1 bar ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û¶Ûà ÍÛÛ¸Ûé“Ûé ¼ÛéÁõÛé¾Ûà¤øÁõ¶Ûä× …ÈÛÅÛÛéïõ¶Û

Pa = 1 + Po  (…Û’äõÜ©Û 3 ¾Ûä›÷¼Û)

Pa = 1 – Pu (…Û’äõÜ©Û 4 ¾Ûä›÷¼Û)

Example (Fig 5)

…éïõ ¾Ûé¶ÛÛé¾Ûà¤øÁõ¶Ûé ̧ ÛóéÉÛÁõ ¤éø¶ïõ ÍÛÛ¬Ûé ÅÛ•ÛÛ¦éøÅÛ ™öé …¶Ûé ©Ûé 615 ̧ ÛóéÉÛÁõÐéü¦Õø¶Ûä× 
ÈÛµÛä× ¸ÛóéÉÛÁõ þùÉÛÛÙÈÛé ™öé. ¼ÛÐüÛÁõ¶Ûä× ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û 1015 mbar ÐüÛéýÛ ©ÛÛé 
Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û¶Ûä× ¾ÛäÅýÛ ¼ÛÛÁõ …¶Ûé ¸ÛÛÍïõÅÛ¾ÛÛ× •Û¨ÛÛé. (Fig 5)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.32
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Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û = ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× ¼ÛÛÔ þù¼ÛÛ¨Û + …ÛéÈÛÁõ ¸ÛóéÉÛÁõ

Pa = 1015 mbar + 100 mbar x 615 mm/750 mm

      = 1835 mbar

Pa = 1.835 bar = 1.835 x 105 Pascal

›Ûé ¼ÛéÁõÛé¾Ûà¤øÁõ¶Ûä× …ÈÛÅÛÛéïõ¶Û mm ¾ÛÛ× ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûé 
mbar ¾ÛÛ× ºéõÁõÈÛÈÛÛ¶Ûä× ›÷ÄõÁõà ›÷¨ÛÛýÛ ™öé.

¸ÛóéÉÛÁõ …¶Ûé ÈÛéîýÛä¾Û •Ûé›÷ (Pressure and vacuum 
gauges)

¼ÛÛé¦Ùø¶Û ¤øÀä¼Û ¸ÛóéÉÛÁõ •Ûé›÷ (Bourdon tube pressure 

gauges)

I.C …é¶œ÷¶Û¾ÛÛ× ¼ÛÛé¦Ùø¶Û ¤øÀä¼Û ̧ ÛóéÉÛÁõ•Ûé›÷ ̧ ÛóéÉÛÁ,õ ¤éø¾¸ÛÁéõ˜ÛÁõ …¶Ûé ÈÛéîýÛä¾Û¶Ûä× 
Áõà¦øá•Û ÅÛéÈÛÛ¾ÛÛ× ¬ÛÛýÛ ™öé. …Û •Û›÷¾ÛÛ× ¸ÛóéÉÛÁõ …¶Ûé ¤éø¾¸ÛÁéõ˜ÛÁ¶ÛÛ Áõà¦øá•Û 
ÅÛé©Ûà ÈÛ”Û©Ûé ¼ÛÛé¦Ùø¶Û ¤øÀä¼Û ÍÛàµÛà ›ÛýÛ ™öé, šýÛÛÁéõ ÈÛéîýÛä¾Û¶ÛÛ Áõà¦øá•Û ÅÛé©Ûà 
ÈÛ”Û©Ûé ÍÛ×ïõÛé˜ÛÛýÛ ™öé.

…éïõ ˆÅÛà¸¤øàïõÅÛ (…×¦øÛïõÛÁõ) …Û¦ø™öéþùÈÛÛÇà ºõÛéÍºõÁõÍÛ ¼ÛóÛé¶¡ö¶Ûà ¤øÀä¼Û¶Ûé 
ÈÛ©ÛäÙÇÛïõÛÁõ ÈÛÛÇéÅÛà ÐüÛéýÛ ™öé. ¤øÀä¼Û¶ÛÛ ¾Ûäî©Û ™öé¦øÛ¶Ûé ˆ¶¤ø¶ÛÙÅÛ ¸ÛóéÉÛÁõ 
Ðéü¬ÛÇ ÍÛàÅÛ ïõÁéõÅÛÛé ÐüÛéýÛ ™öé. …Û ÈÛÛÇéÅÛÛé ™öé¦øÛé ÍÛàµÛÛé ¬ÛÈÛÛ ¸ÛóýÛ¶©Û ïõÁéõ 
™öé. ¸ÛóéÉÛÁõ •Ûé›÷¶ÛÛ Š¸ÛýÛÛé•Û þùÁõ¾ýÛÛ¶Û ÍÛéî¤øÁõ, Ü¸Û¶ÛàýÛ¶Û …¶Ûé ¶Ûà¦øÅÛ ÈÛ¦éø 
¸ÛóéÉÛÁõ …¬ÛÈÛÛ ¤éø¾¸ÛÁéõ˜ÛÁõ¶Ûé ïéõÅÛà¼Ûóé¤éø¦ø ¦øÛýÛÅÛ ¸ÛÁõ ›Ûéˆ ÉÛïõÛýÛ ™öé. …Û 
ÍÛ×¸Ûä¨ÛÙ …éïõ¾Û¶Ûé ïéõÍÛá•Û¾ÛÛ× …¶Ûé •ÅÛÛÍÛ ïõÈÛÁõ¾ÛÛ× »éõ¾Ûá•Û ïõÁéõÅÛä× ÐüÛéýÛ ™öé. 

ÈÛéîýÛä¾Û •Ûé›÷ (Vacuum gauge)

…Û ¸Û¨Û ¼ÛÛé¦Ùø¶Û ¤øÀä¼Û ¤øÛˆ¸Û •Ûé›÷ ™öé, ›÷é¾ÛÛ× ¤øÀä¼Û¶Ûä× ÍÛ×ïõÛé˜Û¶Û ¬ÛÈÛÛ¬Ûà 
…é¶œ÷¶Û¶Ûä× ÈÛéîýÛä¾Û ›Û¨Ûà ÉÛïõÛýÛ ™öé. …é¶œ÷¶Û¶Ûä× ÈÛéîýÛä¾Û mm Hg 
(millimeters of mercury) ¾ÛÛ× ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

760 mm Hg ¶Ûä× …ÈÛÅÛÛéïõ¶Û …é ÍÛ×¸Ûä¨ÛÙ ÉÛä¶ýÛÈÛïõÛÉÛ 
(ÈÛéîýÛä¾Û) ™öé. (ÉÛä¶ýÛ …ÈÛïõÛÉÛ þù¼ÛÛ¨Û)

300 mm Hg ¶ÛÛ ÉÛä¶ýÛ¶ÛÛé …¬ÛÙ …é ™öé ïéõ ÈÛéîýÛä¾Û ¾ÛÛ¤éø 
300mm …é (760-300) 460 mm Hg Ü¶Û¸Ûë“Û þù¼ÛÛ¨Û 
¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

•	 ÈÛéîýÛä¾Û •Ûé›÷¶ÛÛé Š¸ÛýÛÛé•Û ÍÛÈÛâÍÛ ¾Ûàïéõ¶Ûàïõ ³ùÛÁõÛ –Û¨ÛàÈÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. …Û •Ûé›÷ ³ùÛÁõÛ …é¶œ÷¶Û¶Ûà ýÛÛ×ÜªÛïõ ÜÍ¬ÛÜ©Û ›Û¨Ûà ÉÛïõÛýÛ ™öé. 
Š¸ÛÁõÛ×©Û ÈÛÛÅÈÛ, ̂ •¶ÛàÉÛ¶Û ¤øÛˆ¾Ûá•Û …¶Ûé ïõÛ¼ýÛäÙÁéõ¤øÁõ ÍÛé¤øá•Û¶Ûä× ºõÛˆ¶Û  
…é¦ø›÷Í¤ø¾Ûé¶¤ø ïõÁõà …é¶œ÷¶Û¶Ûà ïõÛ¾Û•ÛàÁõà ÍÛäµÛÛÁõà ÉÛïõÛýÛ ™öé.

•	 Ü¦ø¡öÅÛ …é¶œ÷¶Û •ÛÈÛ¶ÛÙÍÛ¾ÛÛ× ÈÛéîýÛä¾Û (Vacuum in Diesel 
Engine Governors): ›÷é ¹ýÛäÅÛ ˆ¶›÷éîÉÛ¶Û ¤éøÍ¤ø ¼Ûé¶˜Û¾ÛÛ× 
¸ÛÛ¨Ûà¶Ûà ÿ˜ÛÛˆ¶Ûà ¸ÛµµÛÜ©Û (water column method) ³ùÛÁõÛ 
¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

•	 …é¶œ÷¶Û¶ÛÛ ¾Û¶ÛàºõÛéÅ¤ø¾ÛÛ× ÈÛéîýÛä¾Û (Vacumm in manifolds 
of an engine): ›÷é¶Ûé ÈÛéîýÛä¾Û •Ûé›÷ ÈÛ¦éø ¾ÛÛ¸Ûà ÉÛïõÛýÛ ™öé.

•	 …ÛéÈÛÁõ ¸ÛóéÉÛÁ (Over Pressure)õ: ¤øÛýÛÁõ¶Ûä× •ÛéÍÛ ¸ÛóéÉÛÁõ 
ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û ïõÁõ©ÛÛ× ¾ÛÛé¤ä×ø ÐüÛéýÛ ™öé ©Ûé¬Ûà ¤øÛýÛÁ (tyre)¾ÛÛ× 
…Û¸Û¨Û¶Ûé ÈÛµÛä þù¼ÛÛ¨Û ¾ÛÇé ™öé.

•	 …×þùÁõ ¸ÛóéÉÛÁ (Under Pressure)õ: ÍÛîÉÛ¶Û ¸ÛóÜ’õýÛÛ þùÁõ¾ýÛÛ¶Û 
ÜÍÛÜÅÛ¶¦øÁõ¾ÛÛ× •ÛéÍÛ¶Ûä× þù¼ÛÛ¨Û …Ûé™ä×ö ÐüÛéýÛ ™öé. ©Ûé¬Ûà ÜÍÛÜÅÛ¶¦øÁõ¶Ûé ¶Ûà˜Ûä× 
þù¼ÛÛ¨Û ¾ÛÇé ™öé.

•	 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û (Absolute Pressure): Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û 
=  ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û + …ÛéÈÛÁõ ¸ÛóéÉÛÁõ. ÈÛéîýÛä¾Û¶Ûä× þù¼ÛÛ¨Û 0 bar ÐüÛéýÛ 
™öé. 

¾Ûé¶ÛÛé¾Ûà¤øÁõ¾ÛÛ× …ÛéÈÛÁõ ¸ÛóéÉÛÁõ ›ÛéÈÛÛ ¾ÛÇé ™öé. ¸Ûóä¬ÈÛà¶Ûä× Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û 
ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé 1 bar ÐüÛéýÛ ™öé. ÍÛÛ¾ÛÛ¶ýÛ ¸ÛÜÁõÜÍ¬ÛÜ©Û¾ÛÛ× 1 bar + ¾ÛÛ¸ÛéÅÛ 
þù¼ÛÛ¨Û¶Ûé ¸Û¨Û Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û ïõÐéü ™öé.

ÈÛÛýÛä¶Ûä× þù¼ÛÛ¨Û (gas pressure) ¶ÛÛé …éïõ¾Û bar ™öé.

Pa = absolute pressure (Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û)

P0 = …ÛéÈÛÁõ ¸ÛóéÉÛÁõ (over pressure)

Pa = …×þùÁõ ¸ÛóéÉÛÁ (under pressure)õ

•Û¨Û©ÛÁõà þùÁõ¾ýÛÛ¶Û ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û¶Ûé 1 bar ©ÛÁõàïéõ ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

Ü¶ÛýÛ¾ÛÛé …¶Ûé …éïõ¾Û¾ÛÛ¸Û¶Û (Rules and examples)

Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û =  …ÛéÈÛÁõ ¸ÛóéÉÛÁõ + ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û

Pa = Po + 1 bar

…ÛéÈÛÁõ ¸ÛóéÉÛÁõ = Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û - ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û

Po = Pa - 1 bar

…×þùÁõ ¸ÛóéÉÛÁõ = ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û - Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û

Pu = 1 bar - Pa

Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û = ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û - …×þùÁõ ¸ÛóéÉÛÁõ

Pa  = 1 bar – Pu

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.32



96

Examples

2 bar …ÛéÈÛÁõ ¸ÛóéÉÛÁ ¾ÛÛ¤éø ïäõÅÛ þù¼ÛÛ¨Û ïéõ¤øÅÛä× ¬ÛÉÛé?

Pa = 2 bar + 1 bar = 3 bar

›Ûé þù¼ÛÛ¨Û 4 bar ÐüÛéýÛ ©ÛÛé …ÛéÈÛÁõ ¸ÛóéÉÛÁ ïéõ¤øÅÛä× ¬ÛÉÛé?

Po = 4 bar - 1 bar = 3 bar

0.7 bar …×þùÁõ ¸ÛóéÉÛÁõ ¾ÛÛ¤éø ïéõ¤øÅÛä× þù¼ÛÛ¨Û ¬ÛÉÛé?

Pu= 1 bar - 0.7 bar = 0.3 bar under-pressure

0.3 bar …×þùÁõ ¸ÛóéÉÛÁõ ¾ÛÛ¤éø ïéõ¤øÅÛä× þù¼ÛÛ¨Û ¬ÛÉÛé?

= 0.7 bar 

ÈÛÛýÛä¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of gauges) 

1 ˜ÛÛÅÍÛÙ¶ÛÛé Ü¶ÛýÛ¾Û (charle’s low)

¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û …¬ÛÈÛÛ ïõþù¶ÛÛé Ü¶ÛýÛ¾Û

…˜ÛÇ þù¼ÛÛ¨Ûé ¸ÛÛªÛ¾ÛÛ× ÁõÐéüÅÛ •ÛéÍÛ¶Ûä× ïõþù (v) ©Ûé¶ÛÛ Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û 
(T) ¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé. 

       V a T ; T

V
= K (K = …˜ÛÇ)

1	 Ü³ùÜ©ÛýÛ Ü¶ÛýÛ¾Û …¬ÛÈÛÛ þù¼ÛÛ¨Û¶ÛÛé Ü¶ÛýÛ¾Û 

…˜ÛÇ ïõþéù •ÛéÍÛ¶ÛÛþùÇ¶Ûä× þù¼ÛÛ¨Û (P), Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û (T) ¶ÛÛ 
ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé.

	 P a T ; T
P

 = K (K-…˜ÛÇ)

2	 ¼ÛÛé†ÅÛ¶ÛÛé Ü¶ÛýÛ¾Û …¬ÛÈÛÛ ÈÛÛýÛä¶ÛÛé Ü¶ÛýÛ¾Û (Boyle’s law or Gas 
law)

…˜ÛÇ ©ÛÛ¸Û¾ÛÛ¶Ûé ÈÛÛýÛä¶ÛäþùÇ¶Ûä× ïõþù …é ©Ûé¶ÛÛ ³ùÛÁõÛ Š©¸Û•Û ¬Û©ÛÛ þù¼ÛÛ¨Û¶ÛÛ 
ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé.

	 V a 
P
1  ; PV = K (K-…˜ÛÇ)

3	 …ÛþùÉÛÙÈÛÛýÛä¶Ûä× ÍÛ¾ÛàïõÁõ¨Û (Perfect gas equation)

þù¼ÛÛ¨Û, ïõþù …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ºéõÁõºõÛÁõ¶ÛéïõÛÁõ¨Ûé ¼ÛÛé†ÅÛ¶ÛÛé Ü¶ÛýÛ¾Û …¶Ûé 
˜ÛÛÅÍÛÙ¶ÛÛé Ü¶ÛýÛ¾Û¶Ûé …ÅÛ•Û …ÅÛ•Û ÅÛÛ•Ûä ¸ÛÛ¦øàÉÛïõÛ©ÛÛé ¶Û¬Ûà ©Ûé …Û ¼Û×¶Ûé 
Ü¶ÛýÛ¾Û¶Ûä Ü¾ÛËÛ¨Û¶Ûé “ÈÛÛýÛä¶Ûä× ÍÛ¾ÛàïõÁõ¨Û” (“gas equation”) ïõÐéü ™öé. 
…Û ÈÛÛýÛä¶Ûä ÍÛ¾ÛàïõÁõ¨Û …é …ÛþùÉÛÙÈÛÛýÛä¶ÛÛ þù¼ÛÛ¨Û, ïõþù …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û 
›Ûé¦éøÍÛ×ïõÇÛýÛéÅÛ ™öéïéõ ›÷é ¼ÛÛé†ÅÛ …¶Ûé ˜ÛÛÅÍÛÙ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûé …¶ÛäÍÛÁéõ ™öé. 
ÈÛÛýÛäïéõ ›÷é ¼ÛÛé†ÅÛ …¶Ûé ˜ÛÛÅÍÛÙ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûé …¶ÛäÍÛÁéõ ©Ûé¶Ûé …ÛþùÉÛÙÈÛÛýÛäïõÐéü 
™öé.

¼ÛÛé†ÅÛ¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û

	 V a 
P
1 	   PV = K (Constant) P1V1=P2V2 = K

˜ÛÛÅÍÛÙ¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û

	 V a T 
T

V
  = K (Constant) K

T

V

T

V

2

2

1

1 ==  

¼Û×¶Ûé Ü¶ÛýÛ¾Û¶Ûé ½Ûé•Ûä ïõÁõ

		

2

22

1

11

T

VP

T

VP
=  = R [R = ÈÛÛýÛä¶Ûä …˜ÛÇÛ×ïõ]

		
R

T

 VP
=

          

	 PV = RT

›Ûé ÈÛÛýÛä¶ÛÛé þùÇ m ÐüÛéýÛ ©ÛÛé

	 PV = mRT

ÈÛÛýÛä¶ÛÛé …˜ÛÇÛ×ïõ R = 29.27 kgf.m / kg / k

		  = 287 Joule / kg / k

ýÛÛé•ýÛ ÈÛÛýÛä …¶Ûé ©Ûé¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (True gas and its 
Properties)

1 ©Ûé¶Ûé þùÇ …¶Ûé ïõþù ÐüÛéýÛ ™öé ©Ûé¬Ûà ©Ûé¶Ûé ÈÛ›÷¶Û ¸Û¨Û ÐüÛéýÛ ™öé.

2 ©Ûé¶Ûä× ï×õ¶¤éø¶ÛÁõ¾ÛÛ× ÍÛ×ïõÛé˜Û¶Û …¬ÛÈÛÛ ÜÈÛÍ©ÛÁõ¨Û ïõÁõàÉÛïõÛýÛ ™öé.

3 ©Ûé …®ùÉýÛ ÐüÛéýÛ ™öé.

4 ÍÛÛ¾ÛÛ¶ýÛ ÈÛÛýÛä¶ÛÛé Ü¶ÛýÛ¾Û (General Gas Law)

¼ÛÛé†ÅÛ, ˜ÛÛÅÍÛÙ …¶Ûé •Ûé-ÅýÛäÍÛéïõ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûé ½Ûé•Ûä ïõÁõ©ÛÛ ÍÛÛ¾ÛÛ¶ýÛ 
ÈÛÛýÛä¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛÇé ™öé ›÷é ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

		
T

 VP
 = …˜ÛÇ (…¬ÛÈÛÛ)

		
3

33

2

22

1

11

T

VP

T

VP

T

VP
==  =	

n

nn

5

55

2

22

1

11

T

VP

T

VP

T

VP

T

VP
===

 

…ÛþùÉÛÙÈÛÛýÛä¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û P …¶Ûé T (©ÛÛ¸Û¾ÛÛ¶Û) …é 
…¶Ûä’õ¾Ûé Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û …¶ÛéÜ¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û (°k 
¾ÛÛ×) þùÉÛÛÙÈÛé ™öé.

1	 1 kg ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û 5kgf/cm2 ™öé ©ÛÛé ©Ûé¶Ûä× 30°C ¶Ûä× 
ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä× þù¼ÛÛ¨Û …¶Ûé 20°C ¸ÛÁ õÜÈÛÍ©ÛÁõ¨Û ïõÁõÈÛÛ 
¾ÛÛ¤éø ›÷ÂúÁõà ïõþù ÉÛÛéµÛÛé. 

›÷ÈÛÛ¼Û µÛÛÁõÛéïé õÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û 1.033 kgf/cm2 …¶Ûé ÈÛÛýÛä 
…˜ÛÇ ™öé.

	 R = 29.27 kgm/kg/°k

	 P1 = 5 kgf/cm2 = 5×104kg/m2

	 T1 = 30°C = 30+273=303° kelvin

	 ÐüÈÛÛ¶Ûä× þùÇ = m = 1kg

ÍÛ¾ÛàïõÁõ¨Û ÅÛÛ•Ûä ¸ÛÛ¦ø©ÛÛ:

		  P1V1 = m.R.T1

		  1

1
1 P

m.R.T
V =

 

P = Pressure (þù¼ÛÛ¨Û) (KN/m2)
V = Volume (ïõþù) (m3)
M = Mass (þùÇ) (Kg)
R = ÈÛÛýÛä¶ÛÛé …˜ÛÇÛ×ïõ (Kg f.m/kg/K)
T = Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û (K)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.32
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45x10

303 x 29.27 x 1
=

		  = 0.1774 cubic metre

¶Ûà˜Ûé¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø:

	 P1 = 5×104 kg/metre2

	 V1 = 0.1774 cubic metre

	 T1 = 303°k

	 P2 = 1.033 kgf/cm2 = 1.033×104kg/metre2

T2 = 20°C = 20+273 = 293°k

ÐüÈÛé V2 = ÁõÛéïéõÅÛ ïõþ¶Ûé ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø

	 ÍÛ¾ÛàïõÁõ¨Û ÅÛÛ•Ûä ¸ÛÛ¦ø©ÛÛ

		  2

22

1

11

T

VP

T

VP
=

 

		  12

211
2 TP

TVP
V =

	

		  303 x )0 1 x (1.033

293 x 0.1774 x )(5x10
4

4

=

	 = 0.8303 cubic metre

ÁõÛéïéõÅÛ ïõþù = 0.8303 cubic metre

2	 ›Ûé Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û¶Ûä×  ¾ÛäÅýÛ ¼Û¾Û¨Ûä× ïõÁõ©ÛÛ …¶Ûé þù¼ÛÛ¨Û 
…¦µÛä ïõÁõ©ÛÛ •ÛéÍÛ¶Ûä× …×Ü©Û¾Û ïõþù ÉÛÛéµÛÛé.

›÷ÈÛÛ¼Û (Solution) 

	 ¸ÛóÛÁõÜ½Ûïõ þù¼ÛÛ¨Û 	 = P1

	 ¸ÛóÛÁõÜ½Ûïõïõþù  		  = V1

	 ¸ÛóÛÁõÜ½Ûïõ ©ÛÛ¸Û¾ÛÛ¶Û 	 = T1

…×Ü©Û¾Û 

	 P2 =  …×Ü©Û¾Û þù¼ÛÛ¨Û

›Ûé þù¼ÛÛ¨Û¶Ûé ¸ÛóÛÁ×õÜ½Ûïõ þù¼ÛÛ¨Û ïõÁõ©ÛÛ …¦øµÛä ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé

…Û¸Û¨Ûé ïõÐüà ÉÛïõà…é ïéõ

	 12
P

2

1
P =

	 T2 = …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 

›Ûé ©ÛÛ¸Û¾ÛÛ¶Û ¼Û¾Û¨Ûä ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ïõÐüà ÉÛïõÛýÛ ïéõ 

	 T2 = 2T1

V2 = ÈÛÛýÛä¶Ûä ›÷ÄõÁõà ïõþù = ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø

ÍÛ¾ÛàïõÁõ¨Û ÅÛÛ•Ûä ¸ÛÛ¦ø©ÛÛ

	 2

22

1

11

T

VP

T

VP
=

 

	 21

211
2 PT

TVP
V =

	

1
2

1

1

111

PT

TVP
=

	      = 4V1

	 V2 = 4V1

…×Ü©Û¾Û ïõþù = ¸ÛóÛÁ×õÜ½Ûïõ ïõþù¶ÛÛ 4 •Û¨Ûä

3	 ©ÛÇÛÈÛ¶Ûà ÍÛ¸ÛÛ¤øà¬Ûà 40m ÿ¦øÛˆ¶Ûä× þù¼ÛÛ¨Û dyne/cm2 
¾ÛÛ× ÉÛÛéµÛÛé šýÛÛ ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û¶Ûé …ÈÛ•Û¨ÛÛé.

›÷ÈÛÛ¼Û (Solution)

¸ÛÛ¨Ûà¶Ûà ÍÛ¸ÛÛ¤øà¶Ûà ÿ¦øÛˆ ρ = 40 m = 4000 cm

¸ÛÛ¨Ûà¶Ûà –Û¶Û©ÛÛ ρ = 1 gram/cc

•ÛäÂú©ÈÛ ¸ÛóÈÛé•Û g = 980 cm/sec2

©ÛÇÛÈÛ¶ÛÛ ¸ÛÛ¨Ûà¶Ûà ‹¦øÛˆ…é þù¼ÛÛ¨Û ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø¶Ûä ÍÛ¾ÛàïõÁõ¨Û

			   = ρ.d.g

		  þù¼ÛÛ¨Û	 = ρ.d.g

		  = 4000 x 1 x 980

		  = 3920000 dyne/cm2

4	 …éïõ ̧ ÛÛªÛ¾ÛÛ× 5 ÈÛÛ©ÛÛÈÛÁõ¨¶ÛÛ þù¼ÛÛ¨Ûé 0.2m3 ÐüÈÛÛ ½ÛÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. ›Ûé …Û ÐüÈÛÛ¶Ûé …˜ÛÇ ©ÛÛ¸Û¾ÛÛ¶Ûé 1m3 ïõþùÈÛÛÇÛ 
¸ÛÛªÛ¾ÛÛ× ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ¸ÛÛªÛ¾ÛÛ× ÐüÈÛÛ¶Ûä× þù¼ÛÛ¨Û 
ÉÛÛéµÛÛé.

›÷ÈÛÛ¼Û (Solution) …˜ÛÇ ©ÛÛ¸Û¾ÛÛ¶Ûé ÈÛÛýÛä¾ÛÛ× ¼ÛÛéˆÅÛ¶ÛÛé Ü¶ÛýÛ¾Û ÅÛÛ•Ûä 
¸ÛÛ¦ø©ÛÛ 

			   P1V1 = P2V2

…Ðüá, P1 = 5, V1 = 0.2m3, V2 = 1m3

			   P1V1 = P2V2

			   5 x 0.2 = P2 x 1.0

			 
1

1.0

0.2 x 5
P

2
==

¸ÛÛªÛ¾ÛÛ× ÐüÈÛÛ¶Ûä þù¼ÛÛ¨Û = 1 ÈÛÛ©ÛÛÈÛÁõ¨ÛàýÛ (Atmosphieric)

5	 ¼ÛéÁõÛé¾Ûà¤øÁõ¾ÛÛ× ¸ÛÛÁõÛ¶Ûà ÍÛ¸ÛÛ¤øà¶Ûä …ÈÛÅÛÛéïõ¶Û 76cm ™öé. 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.6.32
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›Ûé ¸ÛÛÁõÛ¶Ûà ›÷•ýÛÛ…é ïéõÁõÛéÍÛà¶Û ¼ÛéÁõÛé¾Ûà¤øÁõ¾ÛÛ× ½ÛÁõÈÛÛ¾ÛÛ×  
…ÛÈÛé ©ÛÛé ÍÛ¸ÛÛ¤øà¶Ûä× …ÈÛÅÛÛéïõ¶Û ÉÛä× ÁõÐéüÉÛé? šýÛÛ ïéõÁõÛéÍÛà¶Û  
…ÛéˆÅÛ¶Ûà ÍÛÛ¸Ûé“Û µÛ¶Û©ÛÛ 0.8 ™öé.

›÷ÈÛÛ¼Û: µÛÛÁõÛé ïéõ ¾ÛÁõîýÛäÁõà ¤øÀä¼Û¾ÛÛ× ïéõÁõÛéÍÛà¶Û¶ÛÛ ÍÛ¸ÛÛ¤øà¶Ûà Œ˜ÛÛˆ h2 
™öé, ©ÛÛé ïéõÁõÛéÍÛà¶Û¶Ûà ÍÛ¸ÛÛ¤øà¶Ûä þù¼ÛÛ¨Û = ¸ÛÛÁõÛ¶Ûà ÍÛ¸ÛÛ¤øà¶Ûä þù¼ÛÛ¨Û. 
µÛÛÁõÛé ïéõ ¸ÛÛÁõÛ¶Ûà …Û¸ÛéÅÛ –Û¶Û©ÛÛ = 13.6

		  h2d2g = h1d1g

			   2

11

2

11
2 d

dh

d

gdh
h ==

 

			   0.8

76x13.6
=

			   = 1292cm

			   = 12.92 meteres

6	 403 cc •ÛéÍÛ¶Ûä× þù¼ÛÛ¨Û 770mm ™öé. ›Ûé •ÛéÍÛ¶Ûä× ïõþù 341cc 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé þù¼ÛÛ¨Û ïéõ¤øÅÛä ¬ÛÉÛé?

›÷ÈÛÛ¼Û: ¼ÛÛéˆÅÛ¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û 

			   P1V1 = P2V2

			   770 x 403 = P1 x 341

			   P1 = (770 X 403)/341

	 šýÛÛÁéõ ïõþù –Û¤øÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ þ¼ÛÛ¨Û = 910mm

7	 80 cm ¶ÛÛ þù¼ÛÛ¨Ûé •ÛéÍÛ¶Ûä ïõþù 800cm3  ™öé. ›Ûé •ÛéÍÛ¶Ûä× 
ïõþù 200cm3 ïõÁõÈÛä ÐüÛéýÛ ©ÛÛé þù¼ÛÛ¨Û ïéõ¤øÅÛä ÈÛµÛÛÁõÈÛä ¸Û¦éø?

		  þù¼ÛÛ¨Û 	 = 80cm

		  ïõõþù V1 	 = 800 cu.cm ù(µÛ¶ÛÍÛé¾Ûà)

		  ïõõþù V2 	 = 200 cu.cm (µÛ¶ÛÍÛé¾Ûà)

		  ¼ÛÛé†ÅÛ¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û

			   P1V1 = P2V2

			   80 x 800 = P2 x 200

			   P2 =
2

640

200

800 x 0 8
=  =320 cm

ÈÛµÛÛÁõÈÛä ¸Û¦ø©Ûä þù¼ÛÛ¨Û = 320 - 80 = 240cm

			     = 2.4 metres

8	 …éïõ ÈÛÛýÛä¶Ûä× þù¼ÛÛ¨Û 2 kg/cm2 …¶Ûé ïõþù 5m3 ™öé. ›Ûé 
þù¼ÛÛ¨Û –Û¤øÛ¦øà 1 kg/cm2 ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û 
…˜ÛÇ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ÈÛÛýÛä¶Ûä× ïõþù ïéõ¤øÅÛä ¬ÛÉÛé?

	 ÈÛÛýÛä¶Ûä× þù¼ÛÛ¨Û P1 	 = 2 kg/cm2

	 ïõþù  V1 		  = 5m3

	 þù¼ÛÛ¨Û P2 		  = 1 kg/cm2

¼ÛÛéˆÅÛ¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û

			   P1V1= P2V2

			 
1

5 x 2

P

 x VP
V

2

11
2

==

		  	 ÈÛÛýÛä¶Ûä ïõþù = 10m3

9 	 …éïõ ÈÛÛýÛä 1.5kg/cm2 ¶ÛÛ þù¼ÛÛ¨Ûé …¶Ûé 20°C ©ÛÛ¸Û¾ÛÛ¶Ûé 
0.2m3 ïõþù ¸ÛóÛ¸©Û ïõÁéõ ™öé. ›Ûé •ÛéÍÛ¶Ûé 5kg/cm2 þù¼ÛÛ¨Û  
…Û¸ÛÈÛÛ¬Ûà ©Ûé¶Ûä ïõþù 0.03m3 ¬Û©Ûä ÐüÛéýÛ ©ÛÛé …×Ü©Û¾Û 
©ÛÛ¸Û¾ÛÛ¶Û ïéõ¤ÅÛä ¬ÛÉÛé? 

©ÛÛ¸Û¾ÛÛ¶Û T1 = 20°C	 = 20+273=293° kelvin

ÈÛÛýÛä¶Ûä ïõþ V1		  = 0.2 m3

ÈÛÛýÛä¶Ûä þù¼ÛÛ¨Û P1		  = 1.5 kgf/cm2

				    = 1.5 x 104 kgf/m2

	 îþù V2 		  = 0.03m3

	 þù¼ÛÛ¨Û P2 		  = 5 kgf/cm2

				    = 5 x 104kgf/m2

	 …ÛþùÉÛÙÈÛÛýÛä ÍÛ¾ÛàïõÁõ¨Û ¾Ûä›÷¼Û

			   2

22

1

11

T

VP

T

VP
=

 

			   11

1
222 VP

T
 x VPT =

			   = 5 x 104 x 0.03 x 
0.2x 0 1 x 1.5

293
4

			   0.3

43.95
=

 

		  T2	 =146.5 kelvin

			   =146.5-273

		  ÈÛÛýÛä¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û = -126.5°C

10. …éïõ ¤øÛýÛÁõ¾ÛÛ × 0.14 kg ÐüÈÛÛ 2 kg/cm2 þù¼ÛÛ¨Û …¶Ûé 
27°C ©ÛÛ¸Û¾ÛÛ¶Û ™öé ©ÛÛé ÐüÈÛÛ¶Ûä ïõþù cm3 ¾ÛÛ× ÉÛÛéµÛÛé.

…Û¸ÛéÅÛ ¸ÛóËÛ¾ÛÛ× •Ûé›÷ ¸ÛóéÍÛÁõ …Û¸ÛéÅÛ ™öé. ©Ûé¬Ûà Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û ¾ÛÛ¸ÛÈÛä 
›÷ÂúÁõà ¼Û¶Ûé ™öé. ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä þù¼ÛÛ¨Û = 1.033kg/cm2

Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û=•Ûé›÷ ¸ÛóéÉÛÁõ+ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä þù¼ÛÛ¨Û

			   = 2 + 1.033

			   = 3.033kg/cm2

	 þù¼ÛÛ¨Û 	 = 3.033kg/cm2

			   = 3.033 × 104  kg/m2

ÐüÈÛÛ¶Ûä ÈÛ›÷¶Û m	 = 0.14kg

©ÛÛ¸Û¾ÛÛ¶Û T	 = 27°C = 27+273

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.6.32
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5	 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û ‘Pa’

	 	= 1.75 bar

	 ¼ÛéÁõÛé¾Ûà¤øÁõ ¶Ûä× Áõà¦øá•Û 	
= 1040 m bar

	 ¼ÛÐüÛÁõ ¶Ûä× þù¼ÛÛ¨Û‘P0’ 	
= ……….pascal

6	 ¼ÛÐüÛÁõ¶Ûä× ÈÛÛ©ÛÛÈÛÁõ¨ÛàýÛ  þù¼ÛÛ¨Û

	 P1 = 1010 m bar

	 ¼ÛÐüÛÁõ ¶Ûä þù¼ÛÛ¨Û ‘P0’ = 16 
N/cm2

	 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û 		
Pa = _________ m bar

7	 ¼ÛéÁõÛé¾Ûà¤øÁõ Áõà¦øá•Û = 995 m 
bar

	 …×þùÁõ ¶Ûä× þù¼ÛÛ¨Û Pu = 	
320 m bar 

	 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û ‘Pa’ = 
………. m bar

			   = 300° kelvin

ÈÛÛýÛä …˜ÛÇÛ×ï R 	 = 29.27kgm kg/kelvin

…¬ÛÈÛÛ 287 joule/kg/kelvin

…ÛþùÉÛÙÈÛÛýÛä¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û ¾Ûä›÷¼Û

	 PV = mRT

		
40 1 x 3.033

300 x 29.27 x 0.14

	

		  = 
30330

1229.34
=0.0405 m3

		  = 0.0405 x 106

		  ÐüÈÛÛ¶Ûä ïõþùõ = 40532 cm3

ÍÈÛÛµýÛÛýÛ A (Assignment A)

1 	…éïõ ¸ÛÛªÛ¾ÛÛ× 5 ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Ûé 0.2m3 ÐüÈÛÛ ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé ›Ûé …é¤øÅÛà ›÷ ÐüÈÛÛ¶Ûé …˜ÛÇ ©ÛÛ¸Û¾ÛÛ¶Ûé 1m3 ïõþù ÈÛÛÇÛ ¸ÛÛªÛ¾ÛÛ× 
½ÛÁõÈÛÛ¾ÛÛ …ÛÈÛé ©ÛÛé ¸ÛÛªÛ¾ÛÛ× ÐüÈÛÛ¶Ûä þù¼ÛÛ¨Û ÉÛÛéµÛÛé.

2 	403 cc •ÛéÍÛ¶Ûä þù¼ÛÛ¨Û 770 mm ™öé.›Ûé •ÛéÍÛ¶Ûä× ïõþù 341 cc 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé þù¼ÛÛ¨Û ïéõ¤øÅÛä× ¬ÛÉÛé?

3 	100 cc  ïõþù …¶Ûé 1.5 kg/cm2 þù¼ÛÛ¨ÛÈÛÛÇÛ ¸ÛÛªÛ¾ÛÛ×¬Ûà ÈÛÛýÛä¶Ûé 
200 cc ïõþù ÈÛÛÇÛ ¸ÛÛªÛ¾ÛÛ× ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé ¶ÛÈÛÛ ¸ÛÛªÛ¶Ûä 
þù¼ÛÛ¨Û ÉÛÛéµÛÛé.

4 	1 kg ÐüÈÛÛ¶Ûä þù¼ÛÛ¨Û 5 kgf/cm2 ™öé, ©ÛÛé ©Ûé¶Ûä 30°C ¶Ûä ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûä 
þù¼ÛÛ¨Û …¶Ûé 20°C ¸ÛÁõ ÜÈÛÍ©ÛÁõ¨Û ïõÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ïõþù ÉÛÛéµÛÛé.

5 	30°C ©ÛÛ¸Û¾ÛÛ¶Û …¶Ûé 1.1 ÈÛÛ©ÛÛÈÛÁõ¨Û¶ÛÛ þù¼ÛÛ¨Û ÈÛÛÇà 5 ÜÅÛ¤øÁõ 
ÐüÈÛÛ¶Ûä 1 ÜÅÛ¤øÁõ …¶Ûé 10 ÈÛÛ©ÛÛÈÛÁõ¨Û þù¼ÛÛ¨Û¾ÛÛ× ÍÛ×ïõÛé˜Û¶Û ïõÁõ©ÛÛ, 
ÍÛ×ïõÛé˜Û¶Û ïõÁéõÅÛ ÐüÈÛÛ¶Ûä …×Ü©Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û ÉÛÛéµÛÛé.

ÍÈÛÛµýÛÛýÛ B (Assignment B)

1		 p = 1 bar

		 (Rho)p = 103kg/m3

		 g = 9.81 metre/sec

	 ¸ÛÛ¨Ûà ¶Ûà ‹˜ÛÛˆ  		
= _________metre

2	 P=1 bar (air pressure)

	 Rho-‘p’=13.6×103kgm3

	 g = 9.81 metre/sec2

	 ¸ÛÛÁõÛ¶Ûà ‹˜ÛÛˆ 		
= ____________Metre

3  	Air pressure = 1bar

	 Force on 1cm2 = _________ N

	 Force on 1metre2 = __________N

4	 Pressure head ‘h’ = 

	 a) 540 mm 
	 = ___________ m bar
	 b) 510 mm
	 = ___________ m bar
	 c) 615 mm

	 = ___________ m bar
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14 	 Pressure head 		
= 120 mn

	 Pressure = ____M bar

15	 P1 = 1 bar

	 P0 = 220 mm head

	 Pa = _________ m bar

16	 P1 = 1 bar

	 Pu = 180 mm head 

	 Pa = _________m bar

17	 ¼ÛÛé†ÅÛ ¶ÛÛé Ü¶ÛýÛ¾Û

	 ÜÍÛÜÅÛ¶¦øÁõ ¶Ûä× –Û¶ºõÇ 

	 BDC – 400 ccs

	 ÜÍÛÜÅÛ¶¦øÁõ ¶Ûä× –Û¶ÛºõÇ

	 TDC – 50 ccs

	 þù¼ÛÛ¨Û¶ÛÛé •Ûä¨ÛÛé«ÛÁõ 8:1õ 

	 Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û P1 		
= 101.3 kpa

	 TDC ¶ÛÛé þù¼ÛÛ¨Û = ____.

NOTE : µÛÛÁõÛéïéõ ©ÛÛ¸Û¾ÛÛ¶Û …˜ÛÇ ™öé. 

18	 ÈÐüàÅÛ ¶Ûä× þù¼ÛÛ¨Û 

	 ¼ÛÐüÛÁõ ¶ÛÛ ÈÐüàÅÛ ¶Ûä× þù¼ÛÛ¨Û 
=ô1.8 ¼ÛÛÁõ (bar)

	 …×þùÁõ ¶ÛÛ ÈÐüàÅÛ ¶Ûä× þù¼ÛÛ¨Û 	
= 2.2 ¼ÛÛÁõ (bar)

	 ¦ÖøÛ†ÈÛá•Û ïõÁõ©ÛÛ× ¸ÛóéÉÛÁõÈÛµÛé 	
= 15%

	 Overpressure

	 a) Front tyre ________ bar

	 b) Rear tyre ________ bar

8	 Po pressurehead 	
= 450 mm

	 ¼ÛéÁõÛé¾Ûà¤øÁ Áõà¦øà•Û =õ1040m 
bar.

	 a) Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û =____ 
m bar

	 P0= 500mm
	 P1 = 1010 m bar
	 b) Pa = _______ m bar

9	 Pu = 540 mm
	 P1 = 1015 m bar
	 Pa = _________ M bar
	 Pu = 615 mm
	 P¬1 = 1.02 bar
	 Pa = _________ m bar

10	 P0 = 1.5 bar

	 = ………. kN/m2

11	 …×þùÁõ ¶Ûä× ¸ÛóéÍÛÁõ 

	 P0 = 0.966 bar

	 Pressure drop = 0.08 
bar

	 Final pressure = _ Bar

12

bar N/Cm2 mbar Pascal

1 - - -

- - - -

- 5 - -

- - 1.3x103 -

- - - 2x105

13 		 Pa = 2.2 bar

	 Pu = ___________ bar

	 P0 =____________Bar
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19	 Bourdon tube

	 Pressure gouge

	 Pressure shown by 
gauge = 500 kpa

	 Berometer pressure 	
= 985 m bar.

Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û = ___kpa

20	 •ÛéÍÛø Equation

	 ÍÛàÅÛà¶¦øÁõ ¶Ûä× –Û¶ÛºõÇ BDC 
= 480 cm3 (•ÛéÍÛ)

	 •ÛéÍÛ ¶Ûä× ¸ÛóéÍÛÁõ BDC = 
96kpa (Abs)

	 •ÛéÍÛ ¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û 700°C

	 ÍÛàÅÛà¶¦øÁõ ¶Ûä× –Û¶ÛºõÇ TDC 
= 80cm3 (•ÛéÍÛ)

	 •ÛéÍÛ ¶Ûä× ¸ÛóéÍÛÁõ TDC = 725 
kpa (Abs)

	 •ÛéÍÛ ¶Ûä× ©ÛÛ¸Û¾ÛÛ¶Û TDC  
= ________

21 ¤éø¼ÛÅÛ ¾ÛÛ× ”Ûæ¤ø©Ûà ÍÛ×”ýÛÛ •Û¨ÛÛé.

  a		 data from running engine 

		  detail			     A	   B	   C

     		 Force(newtons) 	  x	  2380	  5030

		  dia (mm)		  83	   78	     x

     		 pressure bar	              42	    x	    10

  b 		 Areas

       dia of piston = 84 mm

       diston head area = _______

       Tatal area for 6 piston heads = _______

  c		 piston force.

       	Dia of piston (p) = 84 mm

       	Com bustion pressure (p) = 50 bar

       	Over pressure

       	Piston force fk = __________ newton	

C  MCQ

1 …éïõ¾Û “ÛéªÛºõÇ þùà¥ ¼ÛÇ¶Ûé ÉÛä× ïõÐéü ™öé?

A	 þù¼ÛÛ¨Û			   B  ¼ÛÇ

C	 ïõÛýÛÙ			   D  ÉÛÜî©Û

2 1 ¼ÛÛÁõ ¼ÛÁõÛ¼ÛÁõ ïéõ¤ÅÛÛ ¸ÛÛÍïõÅÛ ¬ÛÛýÛ.

A  104		  B  105		

C  106			   D  107

3  þù¼ÛÛ¨Û¶ÛÛ Ü¶ÛýÛ¾Û¶Ûä× ¶ÛÛ¾Û ÉÛä× ™öé ïéõ ›÷é ¼ÛÛïõà¶ÛÛ ¸ÛóÈÛÛÐüà ¾ÛÛ× ïõÛé† ¸Û¨Û 
©Û¼Û‘éõ þù¼ÛÛ¨Û ÅÛÛ•Ûä ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé ¼ÛµÛà ÜþùÉÛÛ…Ûé¾ÛÛ× ÍÛ¾ÛÛ¶Û 
Äõ¸Ûé ¸ÛóÍÛÛÜÁõ©Û ¬ÛÛýÛ ™öé.

A  ¼ÛÛé†ÅÛ 			   B  ˜ÛÛÅÍÛ

C  ¸ÛÛÍïõÅÛ		  D  …ÛéÐü¾Û

4	 …éïõ …é¤ø¾ÛÛéÍºéõÁõàïõ ¸ÛóéÍÛÁõ¾ÛÛ× ¾ÛÁõîýÛäÁõà ¶Ûà ‹˜ÛÛ† ïéõ¤ÕøÅÛà ÐüÛéýÛ ™öé.

A  0.76cm		  B  0.076cm

C  7.6cm		  D  76cm

5  šýÛÛÁéõ  þù¼ÛÛ¨Û …˜ÛÇ ÐüÛéýÛ ©ýÛÛÁéõ …Û¸ÛéÅÛ •ÛéÍÛ ¶Ûä þùÇ ¶Ûä ©Ûé¶ÛÛ 
–Û¶ÛºõÇ …¶Ûé Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ    ™öé.…Û 
Ü¶ÛýÛ¾Û ¶Ûä ¶ÛÛ¾Û ›÷¨ÛÛÈÛÛé .

A   ˜ÛÛÅÍÛñ  Ü¶ÛýÛ¾Û 	 B  ¼ÛÛé†ÅÛ¶ÛÛé Ü¶ÛýÛ¾Û

C   •ÛéÅýÛäÍÛéïõ Ü¶ÛýÛ¾Û 	 D  ¶ýÛä¤ø¶Û¶ÛÛé Ü¶ÛýÛ¾Û

6  ¸ÛÁõºéõî¤  ø•ÛéÍÛ †îÈÛéÉÛ¶Û ¾ÛÛ¤éø Ü¶ÛÁõ¸Ûé“Û ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ïõýÛÛ Ü¦ø•Ûóà ÍïéõÅÛ 
¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

	 A  degree celsius (ÍÛé¶¤øà•Ûé¤ø)                

	 B  degree kelvin (ïéõÅÈÛà¶Û)

C  degree  fehrenhit (ºéõÁõ¶ÛÐüà¤ø)             

D   degree reumer (ÁõÛé¾ÛÁõ)    

7  ¼ÛóÐü¾ÛÛ¸ÛóéÍÛ¶Û Û ïõÛýÛñ ¾ÛÛ¤éø ¶ÛÛé Ü¶ÛýÛ¾Û ïõýÛÛé ™öé. 

	 A    ¼ÛÛé†ÅÛ¶ÛÛé Ü¶ÛýÛ¾Û    B   ˜ÛÛÅÍÛñ  Ü¶ÛýÛ¾Û		

C    ¸ÛÛÍïõÅÛ Ü¶ÛýÛ¾Û  	 D   •ÛéÅýÛäÍÛéïõ Ü¶ÛýÛ¾Û

8  1  ¼ÛÛÁõ  ¼ÛÁõÛ¼ÛÁ  ïéõ¤øÅÛÛ ¾ÛàÅÛà¼ÛÛÁõ.õ

A   10		  B   100

C   1000             	 D   105

9 •ÛéÍÛ ¸ÛóéÍÛÁõ +  ÈÛÛ©ÛÛÈÛÁõàýÛ þù¼ÛÛ¨Û ¼ÛÁõÛ¼ÛÁõ.	

A   Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û	 B •Ûé›÷ ¸ÛóéÍÛÁõ    

C   ÈÛéîýÛä¾Û ¸ÛóéÍÛÁõ 	 D  …ÛéÈÛÁõ ¸ÛóéÍÛÁõ

10 …éï ÈÛÛ©ÛÈÛÁ¨ÛàýÛ þù¼ÛÛ¨Û ¼ÛÁõÛ¼ÛÁõ ïéõ¤øÅÛÛ ¼ÛÛÁõ.	      

A   0.1013           	 B  0.01013

C   10.13            	 D   1.013 
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Key Answers

18 ÈÐüàÅÛ ¶Ûä þù¼ÛÛ¨Û (˜ÛÛÅÍÛñ Ü¶ÛýÛ¾Û)

    (a) over pressur in front wheeles  = 2.07 bar 

(b) over pressur in rear wheels     = 2.53

19 Bourdon tube

Ü¶ÛÁõ¸Ûé“Û þù¼ÛÛ¨Û = 598.5kpa

20 Gas equation 

Temperature at the end of compression = 196.5º c

21   a Force A =22.7245 newton

   	 Diameter –c = 80 mm

   	 Pressure –B = 5 bar over pressure.

   b piston head area (Ak) = 55.42 cm2 

  	 Total piston  head area  (6 cyclinder) 		
= 332.51cm2 

  c piston force = 25 /20 N

C	  MCQ

1	 A

2	 B 

3	 C

4	 D 

5	 A 

6	 B

7	 C  

8	 C

9	 A 

10	D

A 

1   1 atmospheric 

2    910mm

3    0.75 kg/cm2

4    0.8303 m3

5    278 °c		

B

1   10.19 metre

2   0.746 metre

3   10 N ,105N  

4    a 720   b 680   c 820

5    71000 Pascal

6   2610 mbar

7   675 mbar 

8   a 1040 mbar   b 1676 mbar 

9   a 295 mbar     b 200 mbar

10 150 KN/ m2

11   1.88 bqr

12   bar	 N/Cm2	     mbar	 pascal

	 1	 10	      1000	 105

20	   200	      20000	 20 x 105

0.5	   5	      500		  0.5 x 105

1.3	  13	      1.3 x 103	 1.3 x 105

	 2	 20	      2000	 2 x 105

13   1.2 bar , 0.4 bar

14   160 mbar

15   1290 mbar 

16   760 mbar 

17 ¼ÛÛé†ÅÛ¶ÛÛ Ü¶ÛýÛ¾Û (…˜ÛÇ ©ÛÛ¸Û¾ÛÛ¶Ûé)

    ¸ÛóéÉÛÁõ, TDC OF engine = 810.4 kpa (Abs) 
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†ÅÛéïõ¤ÖøàÍÛà¤øà …é¶Ûœ÷Ù¶ÛÛé …éïõ ¸ÛóïõÛÁõ ™öé. ©Ûé …éïõ ”Ûæ¼Û ›÷ Š¸ÛýÛÛé•Ûà 
…é¶Ûœ÷Ù¶ÛÛé ÍªÛÛé©Û ™öé. ›÷é ›Ûé† ÉÛïõÛ©ÛÛé ¶Û¬Ûà, ¸ÛÁ×õ©Ûä ÐüÛ›÷Áõà ©Ûé¶Ûà …
ÍÛÁõÛé ®ùÛÁõÛ …¶Ûä½ÛÈÛà ÉÛïõÛýÛ ™öé. …é¶Ûœ÷Ù¶ÛÛ ¼Ûà›Û ÍÈÛÄõ¸Û ›÷éÈÛÛ ï 
õÐüà¤ø …é¶Ûœ÷Ù, ïéõ¾ÛàïõÅÛ …é¶Ûœ÷Ù, ¶ýÛäÜïõÅÛÁõ …é¶Ûœ÷Ù, Ü¾ÛïéõÜ¶ÛïõÅÛ …é¶Ûœ÷Ù 
…¶Ûé ¸ÛÛ¨Ûà¾ÛÛ× ÍÛ×•ÛóÐüà©Ûø …é¶Ûœ÷Ù ÈÛ•ÛéÁéõ¶Ûé Äõ¸ÛÛ×©ÛÁõà©Û ïõÁõà †ÅÛéïõ¤ÖøàÍÛà¤øà 
¾ÛéÇÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

†ÅÛéïõ¤ÖøàÍÛà¤øà¶Ûé ÍÛ¾Û›÷ÈÛÛ ¾ÛÛ¤éø …éïõ …¨Ûä×¶ÛÛ ¼Û×µÛÛÁõ¨Û¶Ûé ÍÛ¾Û›÷ÈÛä× ”Ûæ¼Û 
›÷ ›÷ÄõÁõà ™öé.

ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé …éïõ …¨Ûä× †ÅÛéïõ¤ÖøÛé¶Û, ¸ÛóÛé¤øÛéé¶Û …¶Ûé ¶ýÛä¤ÖøÛé¶Û µÛÁõÛÈÛé ™öé. 
¸ÛóÛé¤øÛéé¶Û …¶Ûé ¶ýÛä¤ÖøÛé¶Û …¨Ûä¶ÛÛ ¾ÛµýÛ¾ÛÛ× ÜÍ¬ÛÁ õÐüÛéýÛ ™öé. ›÷ýÛÛÁéõ ¶Ûé•Ûé¤øàÈÛ 
˜ÛÛ›÷Ù µÛÁõÛÈÛ©ÛÛ †ÅÛéïõ¤ÖøÛé¶Û, ¶ýÛäÜïõÅÛÁõ¶Ûà …Û›ä÷-¼ÛÛ›ä÷ ¸ÛÁõà½Ûó¾Û¨Û ïõÁéõ ™öé. 
¸ÛóÛé¤øÛé¶Û ¸ÛÛé¡öà¤øàÈÛ ˜ÛÛ›÷Ù µÛÁõÛÈÛé ™öé. ›÷ýÛÛÁéõ ¶ýÛä¤ø¶Û ©Û¤øÍ¬Û …¶Ûé ïõÛé† 
˜ÛÛ›÷Ù µÛÁõÛÈÛ©ÛÛé ¶Û¬Ûà.

†ÅÛéïõ¤ÖøàÍÛà¤øà¶ÛÛ ÍªÛÛé©Û (Sources of electricity)

¼Ûé¤øÁõà (Battery): ¼Ûé¤øÁõà ïéõ¾ÛàïõÅÛ …é¶Ûœ÷Ù¶ÛÛ ÍÈÛÄõ¸Û¾ÛÛ× ÁõÐéüÅÛ 
†ÅÛéïõ¤Öøàïõ …é¶Ûœ÷Ù¶Ûé ÍÛ×•ÛóÐüà©Û ïõÁéõ ™öé. …¶Ûé ©Ûé ›÷ýÛÛÁéõ ¸ÛÛÈÛÁõ¶Ûà 
›÷ÄõÁõàýÛÛ©Û ÐüÛéýÛ ©ýÛÛÁéõ ¸ÛæÁõà ¸ÛÛ¦éø ™öé. ¼Ûé¤øÁõà¶ÛÛé Š¸ÛýÛÛé•Û …Ûé¤øÛé¾ÛÛé¼ÛÛ†ÅÛ 
…¶Ûé †ÅÛéïõ¤ÖøÛéÜ¶ÛïõÍÛ¾ÛÛ× ¬ÛÛýÛ ™öé.

›÷¶ÛÁéõ¤øÁ õ(Generator)

©Ûé …éïõýÛ×ªÛ(¾ÛÉÛà¶Û) ™öé, ïéõ ›÷é ¾Ûàïéõ¶ÛàïõÅÛ …é¶Ûœ÷Ù¶Ûä× †ÅÛéïõ¤ÖøàïõÅÛ …é¶Ûœ÷Ù¾ÛÛ× 
Äõ¸ÛÛ×©ÛÁõïõÁéõ ™öé. ›÷ýÛÛÁéõ ¸ÛóÛ†¾Û¾ÛäÈÛÁõ¶ÛÛ Š¸ÛýÛÛé•Û ÈÛ¦éø ï×õ¶¦øïõ¤øÁõ ›÷ýÛÛÁéõ 
¾Ûé•¶Ûé¤øàïõ ºõàÅ¦ ø(˜Ûä×¼ÛïõàýÛ “ÛéªÛ) ¾ÛÛ× ºõÁéõ ™öé. ©ýÛÛÁéõ ©Ûé¾ÛÛ× †ÅÛéî¤ÖøÛé¾ÛÛé¤øàÈÛ 
ºõÛéÍÛÙ(e.m.f) Š©¸Û•Û ¬ÛÛýÛ ™öé. …Û ¸ÛµµÛÜ©Û¶ÛÛ Š¸ÛýÛÛé•Û ®ùÛÁõÛ ¼ÛµÛÛ ›÷ 
¸ÛóïõÛÁõ¶ÛÛ AC …¶ÛéDC ›÷¶ÛÁéõ¤øÁõ ¸ÛÛÈÛÁõ ›÷¶ÛÁéõ¤ øïõÁéõ ™öé.

þùÛ.©Û	 ¬Û¾ÛÙÅÛ ¸ÛÛÈÛÁõÍ¤éøÉÛ¶Û (Thermal Power Station)

		  ÐüÛ†¦ÖøÛé ¸ÛÛÈÛÁõÍ¤éøÉÛ¶Û (Hydro Power Station)

		  ¶ýÛäïõÅÛàýÛÁõ ¸ÛÛÈÛÁõÍ¤éøÉÛ¶Û (Nuclear Power Station)

		  ÈÛà¶¦ø ¸ÛÛÈÛÁõÍ¤éøÉÛ¶Û (Wind Power Station)

		  ÍÛÛéÅÛÁõ ¸ÛÛÈÛÁõÍ¤éøÉÛ¶Û (Solar Power Station)

¬Û¾ÛÛëïõ¸ÛÅÛ (Thermo couple)

šýÛÛÁéõ ¼Ûé ÜÈÛ½Û·Û µÛÛ©Ûä¶ÛÛ ¤äøïõ¦øÛ ½Ûé•ÛÛ ÈÛÛÇÈÛÛ¾ÛÛ× …ÛÈÛé …¶Ûé ›Ûé†¶¤ø 
¬ÛýÛéÅÛ ™öé¦øÛ¶Ûé ºõÅÛé¾Û¾ÛÛ× •ÛÁõ¾Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ÈÛÛýÛÁõ¶ÛÛ ™öé¦øÛ ÈÛ˜˜Ûé 
¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ …¬ÛÈÛÛ ÈÛÛéÅ¤éø›÷ †¶¦øÀäÍÛ (Š©¸Û•Û) ¬ÛÛýÛ ™öé. 
…ÛÈÛÛ ¦øàÈÛÛ†ÍÛ¶Ûé ¬Û¾ÛÛëïõ¸ÛÅÛ ©ÛÁõàïéõ …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ºõ¶ÛëÉÛ¾ÛÛ× 
”Ûä¼Û›÷ ‹˜Ûä ©ÛÛ¸Û¾ÛÛ¶Û ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø ¬Û¾ÛÛëïõ¸ÛÅÛ ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé. 

†ÅÛéïõ¤Öøàï õïõÁ×õ¤ø (ÈÛà›÷¸ÛóÈÛÛÐü) ¶Ûà …ÍÛÁõÛé (Effects of electric 
current )

›÷ýÛÛÁéõ †ÅÛéî¤Öøàï õïõÁ×õ¤ø¶Ûé ïõÛé† ¾ÛÛµýÛ¾Û¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ 
©Ûé¶Ûà ÐüÛ›÷Áõà ©Ûé¶Ûà …ÍÛÁõÛé ÈÛ¦éø ›Û¨Ûà ÉÛïõÛýÛ ™öé.›÷é ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

1. ½ÛÛíéÜ©Ûïõ …ÍÛÁõ (Physical effect)

¾ÛÛ¶ÛÈÛÉÛÁõàÁõ ÜÈÛµÛä©Û¶Ûä× ÈÛÛÐüïõ ™öé. ›÷ýÛÛÁéõ ÉÛÁõàÁ õïõÁ×õ¤ øÈÛÐü¶Û ïõÁõ©ÛÛ 
ïõ¶¦øî¤øÁõ (ÈÛÛÐüïõ) ¶Ûé Í¸ÛÉÛë ©ýÛÛÁé õïõÁ×õ¤ø ÉÛÁõàÁ õ¾ÛÛ•ÛÙ ¬Û†¶Ûé …¬ÛÙ ¬ÛÛýÛ 
™öé. ©ýÛÛÁé õÉÛÁõàÁõ ©ÛàÈÛó …Û×˜ÛïõÛé (ÉÛÛéïõ) …¶Ûä½ÛÈÛé ™öé …¬ÛÈÛÛ ïéõ¤øÅÛÛïõ 
ÜïõÍÍÛÛ¾ÛÛ× ¾Ûóæ©ýÛä ¸Û¨Û ¬ÛÛýÛ ™öé.

2. ˜Ûä×¼ÛïõàýÛ …ÍÛÁ õ(Magantic effect)

›÷ýÛÛÁéõ ïõÛé†ÅÛ ¾ÛÛ×¬Ûà †ÅÛéïõ¤ÖøàïõïõÁ×õ¤ø ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé¶Ûà 
…Û›ä÷¼ÛÛ›ä÷ ˜Ûä¼Û×ïõàýÛ“ÛéªÛ ¼Û¶Ûé ™öé.

þùÛ.©Û. †ÅÛéî¤ÖøÛé¾Ûé•¶Ûé¤øàïõ ¾ÛÛé¤øÁõ, ›÷¶ÛÁéõ¤øÁõ, †ÅÛéïõ¤Öøàî¼ÛéÅÛ

3. ÁõÛÍÛÛýÛÜ¨Ûïõ …ÍÛÁ (Chemical effect)õ

›÷ýÛÛÁéõ †ÅÛéî¤ÖøÛéÅÛÛ†¤ø¾ÛÛ×¬Ûà †ÅÛéïõ¤Öøàï õïõÁ×õ¤ø ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ 
ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛóïõàýÛÛ¶Ûé ïõÛÁõ¨Ûé †ÅÛéïõ¤Öøàïõ …é¶Ûœ÷Ù, ïéõ¾ÛàïõÅÛ …é¶Ûœ÷Ù ©ÛÁõàïéõ 
¼Ûé¤øÁõà¾ÛÛ× ÍÛ×•ÛóÐüà©Û ¬ÛÛýÛ ™öé.

þùÛ.©Û. †ÅÛéïõ¤ÖøÛé¸ÅÛé¤øá•Û, ÍÛéÅÛ …¶Ûé ¼Ûé¤øÁõà˜ÛÛœ÷Ù•Û, µÛÛ©Ûä¶Ûä× 
ÉÛäÜµµÛïõÁõ¨ÛÈÛ•ÛéÁéõ

4. •ÛÁõ¾Ûà¶Ûà …ÍÛÁ (Heating effect)

ïõÛé† ¸Û¨Û ÈÛÛÐüïõ¾ÛÛ×¬Ûà †ÅÛéïõ¤ÖøàïõïõÁ×õ¤ø ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
©ýÛÛÁéõ ÈÛÛÐüïõ¶ÛÛ …ÈÛÁõÛéµÛ¶Ûé ïõÛÁõ¨Ûé •ÛÁõ¾Ûà Š©¸Û•Û ¬ÛÛýÛ ™öé.þùÛ.©Û. 
†ÅÛéïõ¤ÖøàïõÐüà¤øÁõ, †ÅÛéïõ¤ÖøàïõÅÛ†ÍªÛà, †ÅÛéïõ¤ÖøàïõÅÛé¾¸Û, •Ûà¡öÁõ, ÍÛÛéÅ¦øÁõá•Û…
ÛýÛÙ¶Û, †ÅÛéïõ¤Öøàïõïõà¤øÅÛà, †ÅÛéî¤ÖøàïõÈÛéÅ¦øá•Û

5. “Û-Áéõ …¶ÛéÅÛé¡Áõ- Áéõ ¶Ûà …ÍÛÁ õ(X-ray and laserrays 
effect)

›÷ýÛÛÁéõ ÐüÛ†ºõàïõÈÛ¶ÍÛà ÈÛÛéÅ¤éø›÷¶Ûé ÈÛéîýÛä¾Û ¤øÀä¼Û¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …
ÛÈÛé ™öé. ©ýÛÛÁéõ …éïõ Í¸ÛéÉýÛÅÛ ¸ÛóïõÛÁõ¶ÛÛ ÜïõÁõ¨ÛÛé ¼ÛÐüÛÁõ …ÛÈÛé ™öé. ›÷é¶Ûé ›Ûé† 
ÉÛïõÛ©ÛÛ ¶Û¬Ûà. …ÛÈÛÛ ÜïõÁõ¨ÛÛé¶Ûé …éïõÍÛ-Áéõ ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. “Û-ÜïõÁõ¨ÛÛé 
¸Û¨Û †ÅÛéïõ¤ÖøàïõïõÁ×õ¤ øÈÛ¦éø Š©¸Û•Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

6.	 •ÛéÍÛ(ÈÛÛýÛä)¶Ûà …ÍÛÁ (Gas effect)

›÷ýÛÛÁéõ •ÛéÍÛ ½ÛÁéõÅÛÛ ÉÛàÅ¦øïõÛ×˜Û¶ÛÛ ÍÛéÅÛ¾ÛÛ×¬Ûà †ÅÛéïõ¤ÖøÛé¶ÍÛ¶Ûé ¸ÛÍÛÛÁõ 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé ¸ÛóïõÛÜÉÛ©Û ÜïõÁõ¨ÛÛé Š©ÍÛÜ›÷Ù©Û ïõÁéõ ™öé.

þùÛ.©Û. ¾ÛÁõïõýÛäÁõà ÈÛé¸ÛÁõ ÅÛé¾¸Û, ÍÛÛéÜ¦øýÛ¾Û ÈÛé¸ÛÁõ ÅÛé¾¸Û, ºõÅÛÛéÁõÛéÉÛ¶¤ø ÅÛé¾¸Û, 
¶ÛàýÛÛé¶Û ÅÛé¾¸Û ÈÛ•ÛéÁéõ.

¼Ûé¡öàïõ †ÅÛéïõ¤ÖøàÍÛà¤øà-†ÅÛéïõ¤ÖøàÍÛà¤øà¶ÛÛé ¸ÛÁõà˜ÛýÛ …¶Ûé Š¸ÛýÛÛé•Û, ¸ÛÁõ¾ÛÛ¨Ûä, …¨Ûä…Ûé, †ÅÛéïõ¤ÖøàÍÛà¤øà 
ïéõÈÛà Áõà©Ûé ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. †ÅÛéïõ¤ÖøàïõïõÁ×õ¤ AC, DC ø©Û¬ÛÛ ©Ûé¾Û¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà, ÈÛÛéÅ¤éø›÷ 
…¶Ûé Áéõ¡öà¤Õø¶ÍÛ¶ÛÛ …éïõ¾ÛÛé. (Basic Electricity - Introduction and uses of electricity, 
molecule, atom, how electricity is produced, electric current AC,DC their 
comparison, voltage, resistance and their units)		         …éîÍÛÁõÍÛÛ†¡õ 1.7.33
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†ÅÛéî¤ÖøàÍÛà¤øà¶ÛÛ Š¸ÛýÛÛé•Û (Uses of electricity)

1.	 ÅÛÛ†¤øá•Û	 - ÅÛé¾¸Û
2.	 Ðüà¤øà•Û         - Ðüà¤øÁõ …ÛéÈÛ¶Û
3.	 ¸ÛÛÈÛÁ		 õ- ¾ÛÛé¤øÁõ ºéõ¶Û
4.	 ¤ÖéøïõÉÛ¶Û	 - †ÅÛéî¤ÖøÛé¾ÛÛé¤øàÈÛ, ÅÛàºõ¤ø, ºéõ¶Û
5.	 ïõÛé¾ýÛä¶ÛàïéõÉÛ¶Û	 - ¤éøÅÛàºõÛé¶Û, ¤éøÅÛà•ÛóÛºõ, ÁéõÜ¦øýÛÛé, ÈÛÛýÛÁõÅÛéÍÛ
6.	 …é¶¤øÁõ¤éø†¶Û¾Ûé¶¤	ø- ÍÛà¶Ûé¾ÛÛ×, ÁéõÜ¦øýÛÛé, ¤øàÈÛà
7.	 ¾Ûé¦øàïõÅÛ	 - …éïõÍÛÁéõ ,ÉÛÛéïõ¤Öøà¤ø¾Ûé¶¤ø
8.	 ïéõ¾ÛàïõÅÛ	 - ¼Ûé¤øÁõà ˜ÛÛœ÷Ù•Û, †ÅÛéî¤ÖøÛé¸ÅÛé¤øá•Û
9.	 ¾Ûé•¶Ûé¤øàïõ	 - ¤éø¾¸ÛÁõÁõà ¾Ûé•¶Ûé¤øÍÛ
10. …é¶œ÷¶ÛàýÛÁõá•Û	- ¾Ûé•¶Ûé¤øàïõ˜ÛïõÍÛ, ÈÛéÅ¦øá•Û, ÈÛéÅ¦øà•Û¶ÛÛ …éïõÍÛÁéõ

ÈÛ•ÛâïõÁõ¨Û (Classification)

•	 ÜÍ¬ÛÁ õÜÈÛµÛä©Û (Static electricity)

•	 •ÛÜ©ÛÉÛàÅÛ ÜÈÛµÛä©Û (Dynamic electricity)

ÜÍ¬ÛÁ õÜÈÛµÛä©Û (Static electicity)

›÷ýÛÛÁé õÍÛæïõÛ ïõÛ˜Û¶ÛÛ ÍÛÜÇýÛÛ¶Ûé ÁéõÉÛ¾Û¶ÛÛ ïõ¸Û¦øÛ ÍÛÛ¬Ûé –ÛÍÛ©ÛÛ ïõÛ˜Û¶ÛÛ 
ÍÛÜÇýÛÛ¾ÛÛ×¬Ûà ¶Ûé•ÛéÜ¤øÈÛ (-) †ÅÛéïõ¤ÖøÛé¶Û ¼ÛÐüÛÁõ …ÛÈÛé ™öé. ©Ûé¬Ûà ©Ûé 
˜ÛÛ›÷ÙÈÛÛÇÛé ¼Û¶Ûé ™öé. ÁéõÉÛ¾Û¶Ûä× ïõÛ¸Û¦ø ¶Ûé•Ûé¤øàÈÛ †ÅÛéïõ¤ÖøÛé¶Û ¾ÛéÇÈÛé ™öé. 
…¶Ûé ©Ûé ¶Ûé•Ûé¤øàÈÛ ˜ÛÛ›÷ÙÈÛÛÇä× ¼Û¶Ûé ™öé. ©Ûé¬Ûà ©Ûé…Ûé ïõÛ•ÛÇ¶ÛÛ ¤äøïõ¦øÛ…Ûé¶Ûé  
…ÛîÌÛÙÈÛÛ¶ÛÛé •Ûä¨ÛµÛ¾ÛÙ ¾ÛéÇÈÛé ™öé. ïõÛÁõ¨Ûïéõ ÍÛ¾ÛÛ¶Û¸ÛÛéÅÛ ÈÛ˜˜Ûé …¸ÛÛïõÌÛÙ¨Û 
…¶Ûé …ÍÛ¾ÛÛ¶Û ¸ÛÛéÅÛ ÈÛ˜˜Ûé …ÛïõÌÛÙ¨Û ¬ÛÛýÛ ™öé. ÁéõÉÛ¾Û¶ÛÛ ïõ¸Û¦øÛ ¸ÛÁõ¶ÛÛé 
†ÅÛéïõ¤Öøàïõ ˜ÛÛ›÷Ù Í¬ÛÛýÛà ÐüÛéýÛ ™öé. ©Ûé¬Ûà ©Ûé¶Ûé ÜÍ¬ÛÁ õÜÈÛµÛä©Û ©ÛÁõàïéõ  
…ÛéÇ”ÛÈÛÛ¾ÛÛ …ÛÈÛé ™öé. …Û ̧ ÛóïõÛÁõ¶Ûà ÈÛà›÷Çà ¶Ûé …éïõ ›÷•ýÛÛ…é¬Ûà ¼Ûàœ÷ 
›÷•ýÛÛ…é ÈÛÐü¶Û ïõÁõà ÉÛïõ©Ûà ¶Û¬Ûà.

•ÛÜ©ÛÉÛàÅÛ ÜÈÛµÛä©Û (Dynamic electricity)

•ÛÜ©ÛÉÛàÅÛ †ÅÛéïõ¤ÖøÛé¶ÍÛ¶Ûé ïõÁ×õ¤ø †ÅÛéïõ¤ÖøàÍÛà¤øà …¬ÛÈÛÛ †ÅÛéïõ¤Öøàïõ ïõÁ×õ¤ø 
ïõÐéüÈÛÛ¾ÛÛ …ÛÈÛé ™öé. …ÛÈÛÛ ¸ÛóïõÛÁõ¶Ûà †ÅÛéï¤ÖøàÍÛà¤øà¶Ûä× ÈÛÛýÛÁõ ïéõ¼ÛÅÛ ³ùÛÁõÛ 
ÈÛÐü¶Û ïõÁõÈÛÛ¾ÛÛ …ÛÈÛé ™öé. ©Ûé¬Ûà …Û ¸ÛóïõÛÁõ¶Ûà ÈÛà›÷Çà¶Ûé …éïõ ›÷•ýÛÛ…é¬Ûà 
¼Ûàœ÷ ›÷•ýÛÛ…é ÈÛÐü¶Û ïõÁõà ÉÛïõÛýÛ ™öé. …Û ¸ÛóïõÛÁõ¶Ûà †ÅÛéïõ¤ÖøàÍÛà¤øà ÍÛéÅÛ, 
¼Ûé¤øÁõà, ›÷¶ÛÁéõ¤øÁõ …ÛéÅ¤øÁõ¶Ûé¤Á õÈÛ•ÛéÁéõ¬Ûà ¾ÛéÇÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

…¨Ûä …¶Ûé ©Û©ÈÛ ÈÛ˜˜ÛéÉÛä× ©ÛºõÛÈÛ©Û ™öé? ¸ÛÁõ¾ÛÛ¨Ûä× ïéõÈÛà Áõà©Ûé …¨Ûä ïõÁõ©ÛÛ 
…ÅÛ•Û ¸Û¦éø ™öé? Ðä×ü Ð×ü¾ÛéÉÛÛ …Û ¸ÛóÊ¶Û ¬ÛÛé¦øÛ ÍÛ¾ÛýÛ¶ÛÛ …×©ÛÁéõ ¸Ûæ™ö©ÛÛé 
ÁõÔÛé ™ä×ö ©Ûé¬Ûà ™öéÅÅÛé ¾Ûé …Û ºõïõÁõÛ¶ÛÛ ¾ÛÛµýÛ¾Û ³ùÛÁõÛ ©Ûé ›÷¨ÛÛÈÛÈÛÛ¶Ûä× 
¶Û‘õà îýÛäÙ. þùÁéõïõ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û ºõïõÁõÛ¾ÛÛ (½ÛÛ•Û¾ÛÛ×) þùÉÛÛÙÈýÛÛ ™öé. 
›÷é ÜÈÛµÛÛ¬Ûâ¶Ûé …¨Ûä , ©Û©ÈÛ …¶Ûé ¸ÛÁõ¾ÛÛ¨Ûä¶ÛÛ ÍÛ×¼Û×µÛÛé ÜÈÛÉÛé¶Ûà ÍÛ¾Û›÷¨Û 
©Û¬ÛÛ ©ÛºõÛÈÛ©Û, ¼Û×µÛÛÁõ¨Û …¶Ûé Ü¾ÛËÛ¨Û¶Ûé ÍÛÁõÇ©ÛÛ¬Ûà ÍÛ¾Û›ÛýÛ ©Ûé Áõà©Ûé 
þùÉÛÛÙÈýÛä× ™öé. ©Ûé¬Ûà ˜ÛÛÅÛÛé ÉÛÄõ ïõÁõà…é!

…¨Ûä ÉÛä× ™öé? (What is an Atom?)

¼ÛóÓÛ×¦ø¾ÛÛ× ©Û¾ÛÛ¾Û ¸ÛþùÛ¬ÛÙ …¨Ûä¶ÛÛ ¶ÛÛ¶ÛÛ¾ÛÛ× ¶ÛÛ¶ÛÛ ½ÛÛ•Û¬Ûà ¼Û¶ÛéÅÛä× ÐüÛéýÛ 
™öé. …Û ¶ÛÛ¶ÛÛ¾ÛÛ ¶ÛÛ¶ÛÛ ½ÛÛ•Û ¶Ûé …¨Ûä ïõÐéü ™öé. ©Ûé¶ÛÛ ¼Û×µÛÛÁõ¨Û¾ÛÛ×  
›ä÷þùÛ-›ä÷þùÛ 92 ¸ÛóïõÛÁõ¶ÛÛ …¨Ûä¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬ÛÛýÛ ™öé. ›÷é 92 ¸ÛóïõÛÁõ¶ÛÛ 
…¨Ûä…Ûé ›ä÷þùÛ-›ä÷þùÛ ¸ÛóïõÛÁõ¶ÛÛ …¨Ûä…Ûé ÍÛÛ¬Ûé ¾ÛÇà¶Ûé ¶ÛÈÛÛ ¼Û×µÛÛÁõ¨Û¶Ûà 
Áõ˜Û¶ÛÛ ïõÁéõ ™öé. (Fig 1)

ÍÛÛé¶Ûä, ïéõ ›÷é ¹î©Û ÍÛÛé¶ÛÛ¶ÛÛ …¨Ûä ³ùÛÁõÛ ›÷ ¼Û¶Ûé ™öé.šýÛÛÁéõ …¨Ûä…Ûé ºõî©Û 
…éïõ›÷ …¨Ûä ÈÛ¦éø ¼Û¶ÛéÅÛÛé ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé¶Ûé ¸ÛþùÛ¬ÛÙ ïõÐéüÈÛÛýÛ ™öé.©ÛéÈÛà ›÷ 
Áõà©Ûé ˜ÛÛ×þùà ¸Û¨Û ºõî©Û ˜ÛÛ×þùà¶ÛÛ …¨Ûä…Ûé ÈÛ¦éø ›÷ ¼Û¶ÛéÅÛä ÐüÛéýÛ ™öé. ïõÛÁõ¨Û 

ïéõ ›ä÷þùÛ-›ä÷þùÛ 92 …¨Ûä…Ûé¶ÛÛ ¼Û×µÛÛÁõ¨Û ™öé ©Ûé¬Ûà 92 ¸ÛóïõÛÁõ¶ÛÛ ¸ÛþùÛ¬ÛÙ 
©ÛíéýÛÛÁõ ¬ÛÛýÛ ™öé. ›÷é¾Û¶Ûä× ŠþùÛÐüÁõ¨Û K (¸ÛÛé¤éøÜÉÛýÛ¾Û) …¶Ûé Fe (…ÛýÛÙ¶Û) ™öé.

¸ÛÁõ¾ÛÛ¨Ûä ÉÛä× ™öé? (What is a Molecule?)

¸ÛÁõ¾ÛÛ¨Ûä …é ÁõÛÍÛÛýÛÜ¨Ûï õÍÛ×ýÛÛé›÷¶Û¶Ûä× ÍÛÛíé¬Ûà ¶ÛÛ¶Ûä× …éïõ¾Û ™öé. …¶Ûé 
©Ûé ˜ÛÛé‘õÍÛ ÍÛ×ýÛÛé›÷¶Û¶ÛÛ ÍÛ¾ÛÛ¶Û ÁõÛÍÛÛýÛÜ¨Ûïõ •Ûä¨ÛµÛ¾ÛÙ µÛÁõÛÈÛé ™öé. 
¸ÛÁõ¾ÛÛ¨Ûä¶ÛÛ ›Ûé¦øÛ¨Û¬Ûà …¨Ûä ¼Û¶Ûé ™öé.›÷é¾Û ÁõÍÛÛýÛ¨Û¶Ûä× ÍÛ×ýÛÛé›÷ïõ  
…éïõÍÛÁõ”Ûà Áõà©Ûé ©Û¬ÛÛ …éïõÍÛÁõ”ÛÛ îþù¶ÛÛ ›ÛéÈÛÛ ¾ÛÇé ™öé. …ÛéÜîÍÛ›÷¶Û ›÷é 
O2 ¶ÛÛ ¸ÛÁõ¾ÛÛ¨Ûä¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û ÈÛ¦éø ¼Û¶ÛÛÈÛÛýÛ ™öé ©ýÛÛÁõ¼ÛÛþù …Û¸Û¨Ûé ©Ûé¶Ûé 
¸ÛþùÛ¬ÛÙ …¬ÛÈÛÛ ÍÛ×ýÛÛé›÷ïõ ïõÐéü ™öé. šýÛÛÁéõ ¼Ûé …¬ÛÈÛÛ ©Ûé¶ÛÛ ïõÁõ©ÛÛ ÈÛµÛÛÁéõ 
…¨Ûä…Ûé …éïõÍÛ¾ÛÛ¶Û ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ›Ûé¦éøÅÛÛ ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé¶Ûé ©Ûé¶ÛÛ ¸ÛÁõ¾ÛÛ¨Ûä 
ïõÐéüÈÛÛýÛ ™öé. ©Ûé¬Ûà O2 ¶Ûé …ÛéÜîÍÛ›÷¶Û¶Ûä ¸ÛÁõ¾ÛÛ¨Ûä ïõÐéüÈÛÛýÛ ™öé. ©ÛéÈÛà 
›÷ Áõà©Ûé ÐüÛ†¦ÖøÛé›÷¶Û¶ÛÛ ¸ÛÁõ¾ÛÛ¨Ûä H2 îÅÛÛéÁõà¶Û¶ÛÛ ¸ÛÁõ¾ÛÛ¨Ûä …¶Ûé ©Ûé¶ÛÛ 
¼Û×µÛÛÁõ¨Û ¾Ûä›÷¼Û –Û¨ÛÛ ¼ÛµÛÛ ïäõþùÁõ©Ûà Áõà©Ûé ¾ÛÇé ™öé.

†ÅÛéïõ¤Öøàï õïõÁ×õ¤ø¶ÛÛ ¸ÛóïõÛÁ õ(Types of electric current)

•	 ¦øÛýÛÁéõï¤øõ ïõÁ×õ¤ ø(Direct current)

•	 …ÛéÅ¤øÁõ¶Ûé¤øá•Û ïõÁ×õ¤ø (Alternating current) 

¦øÛýÛÁéõïõ¤ øïõÁ×õ¤ø (Direct current)

¦øÛýÛÁéõî¤øïõÁ×õ¤ø ( ÜÈÛµÛä©Û ) ¶ÛÛ ¸ÛóÈÛÛÐü¶Ûä× ¾ÛäÅýÛ …¶Ûé ÜþùÉÛÛ ¼ÛþùÅÛÛ©ÛÛ ¶Û¬Ûà 
(Fig 2) ©Ûé …éïõÍÛÁõ”ÛÛé ÈÛÐéü ™öé.ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü ¸ÛÛé¡éö¤øàÈÛ ¤ø¾Ûâ¶ÛÅÛ ¬Ûà 
¶Ûé•Ûé¤øàÈÛ ¤ø¾Ûâ¶ÛÅÛ ©ÛÁõºõ •ÛÜ©Û ïõÁéõ ™öé. (Fig-3)

ŠþùÛÐüÁõ¨Û (Examples)

DC ÍªÛÛé©Û : ÍÛéÅÛ,¼Ûé¤øÁõà …¶Ûé ›÷¶ÛÁéõ¤øÁõ (Fig 3)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.33
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…ÛéÅ¤øÁõ¶Ûé¤øá•Û ïõÁ×õ¤ ø(Alternating current) (Fig 3)

ÜÈÛ²ä©Û ¸ÛóÈÛÛÐü ºéõ¡ö¤ø¾Ûâ¶ÛÅÛ¬Ûà ¶ýÛä¤ø¶Û ©ÛÁõºõ •ÛÜ©Û ïõÁéõ ™öé. …ÛéÅ¤øÁõ¶Ûé¤øàÈÛ 
ïõÁ×õ¤ø¶ÛÛ ¸ÛóÈÛÛÐü¶Ûä× ¾ÛäÅýÛ …¶Ûé ÜþùÉÛÛ ˜ÛÛé‘õÍÛ ÍÛ¾ÛýÛ ¾ÛýÛÛÙþùÛ¾ÛÛ× ¼ÛþùÅÛÛýÛÛ 
ïõÁéõ ™öé. ïéõÈÛà Áõà©Ûé …é.ÍÛà ïõÁ×õ¤ø …¬ÛÈÛÛ ÈÛÛéÅ¤éø›÷ ÍÛ¾ÛýÛ¶Ûà ÍÛÛ¬Ûé ¼ÛþùÅÛÛýÛ 
™öé. ©Ûé •ÛóÛºõ ³ùÛÁõÛ ›Ûé† ÉÛïõÛýÛ ™öé. ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü …éïõ ÜþùÉÛÛ¾ÛÛ× ÉÛæ¶ýÛ¬Ûà 
ÈÛµÛà¶Ûé ¾ÛÐü«Û¾Û ¾ÛäÅýÛ ÍÛäµÛà ¸ÛÐüÛê˜ýÛÛ ¼ÛÛþù ºõÁõà ÉÛæ¶ýÛ ¬ÛÛýÛ ™öé. ©Ûé ›÷ 
Áõà©Ûé ÜÈÛÂúµµÛ ÜþùÉÛÛ ÉÛæ¶ýÛ¬Ûà ÈÛµÛà¶Ûé ¾ÛÐü«Û¾Û ¾ÛäÅýÛ ÍÛäµÛà ¸ÛÐüÛê˜ýÛÛ ¼ÛÛþ 
ºõÁõà ÉÛæ¶ýÛ ¬ÛÛýÛ ™öé. ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü ¶ÛÛ …Û ¼ÛþùÅÛÛÈÛ ¶Ûé …éïõ ÍÛÛýÛïõÅÛ 
ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ÍÛÛ¾ÛÛ¶ýÛ ÜºõîÈÛ¶ÍÛà 50 ÍÛÛýÛïõÅÛ/ÍÛéïõ¶¦ø ™öé.

AC DC

1.	 ©Ûé 6,600V, 11000V …¶Ûé 33,000V ¶Ûà Áéõ¶›÷¾ÛÛ× Š©¸Û¶¶Û ¬Û† 
ÉÛïéõ ™öé.

©Ûé ºõî©Û 6,600V Š©¸Û¶¶Û ïõÁõà ÉÛïéõ ™öé.

2.	 ÈÛÛéÅ¤éø›÷ ¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõø ¶ÛÛ Š¸ÛýÛÛé•Û ÈÛ¦éø ÈÛµÛÛÁõà ïéõ –Û¤øÛ¦øà ÉÛïõÛýÛ 
™öé.

©Ûé ÉÛîýÛ ¶Û¬Ûà.

3.	 ¤ÖøÛ¶ÍÛ¾ÛàÉÛ¶Û ¾ÛÛ¤éø¶Ûà ”Û˜ÛÙ …Ûé™öÛé ÐüÛéýÛ ™öé. ÈÛµÛä ”Û˜ÛÛÙÇ

4.	 ¾Ûé¶¤éø¶Û¶ÍÛ …Ûé™ä×ö ÈÛµÛä ¾Ûé¶¤éø¶Û¶ÍÛ

5.	 …éïõ …ÛéÅ¤øÁõ¶Ûé¤ø¾ÛÛ× 5,00,000KW  ¸ÛÛÈÛÁõ Š©¸Û¶¶Û ïõÁõà ÉÛïõÛýÛ 
™öé.

ÍÛá•ÛÅÛ ›÷¶ÛÁéõ¤øÁõ¾ÛÛ× 10,000KW ¸ÛÛÈÛÁõ Š©¸Û¶¶Û ïõÁõà ÉÛïõÛýÛ ™öé.

6.	 AC ›÷¶ÛÁéõ¤øÁõÿ˜Ûà ¡ö¦ø¸Û¬Ûà ̃ ÛÛÅÛé ™öé, ©Ûé¬Ûà ¡ö¦ø¸Û¶Ûä× Ü¶ÛýÛ×ªÛ¨Û ïõÁõÈÛä× 
ÍÛÁõÇ ¶Û¬Ûà.

©Ûé ‹˜Ûà ¡ö¦ø¸Û¬Ûà ˜ÛÛÅÛ©Ûä ¶Û¬Ûà, ¡¦ø¸Û¶Ûä Ü¶ÛýÛ×ªÛ¨Û ïõÁõÈÛä× ÍÛÐéüÅÛä× ™öé.

7.	 ÍÅÛà¸ÛÁõá•Û …¶Ûé ¼ÛóÉÛ¶ÛÛé Š¸ÛýÛÛé•Û ¸ÛóÈÛÛÐü …éïõªÛà©ÛïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ 
™öé.

ïõÛé¾¸ýÛä¤øÁõ …¶Ûé ¼ÛóÉÛ¶ÛÛé Š¸ÛýÛÛé•Û ¸ÛóÈÛÛÐü …éïõªÛà©ÛïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ 
™öé.

…é.ÍÛà. ¶ÛÛ ºõÛýÛþùÛ (Advantages of A.C)

i	 ¤ÖøÛ¶ÍÛ¾ÛàÉÛ¶Û¾ÛÛ× ïõÛé¸ÛÁõ(©ÛÛ×¼ÛÛ) ÈÛÛýÛÁõ¾ÛÛ× ¼Û˜Û©Û ¬ÛÛýÛ ™öé.

ii	 …é.ÍÛà. ¾ÛÉÛà¶Û¾ÛÛ× ïõÛé† ©Û¨Û”ÛÛ (Í¸ÛÛïÙõ) ¬Û©ÛÛé ¶Û¬Ûà. …Û¬ÛàÁéõÜ¦øýÛÛé 
ÍÛÛŠ¶¦ø¾ÛÛ× ïõÛéˆ ¸Û¨Û ¸ÛóïõÛÁõ¶Ûà þù”ÛÅÛ•ÛàÁõà ÉÛîýÛ ¶Û¬Ûà.

iii	 …Û¶ÛÛ ÈÛ¦éø ÍÛÛíé¬Ûà ÈÛµÛÛÁéõ ÈÛÛéÅ¤éø›÷ Š©¸Û¶¶Û ïõÁõà ÉÛïõÛýÛ ™öé. þùÛ.©Û. 
33000 volts (ÈÛÛéÅ¤ø).

iv	 ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ ÈÛ¦éø ÈÛÛéÅ¤éø›÷ –Û¤øÛ¦øà ïéõ ÈÛµÛÛÁõà ÉÛïõÛýÛ ™öé.

v	 ©Ûé¶Ûä× ¾Ûàïéõ¶Ûà¡ö¾Û (Áõ˜Û¶ÛÛ ©Û×ªÛ) ÍÛÁõÇ …¶Ûé ÍÛÍ©Ûä ÐüÛéýÛ ™öé.

vi	 …éïõ ïõÁõ©ÛÛ ÈÛµÛÛÁéõ ºéõˆ¡ö ÐüÛéÈÛÛ¶ÛÛ ïõÛÁõ¨Ûé …ÛŠ¤ø¸Ûä¤ø ÈÛµÛÛÁéõ ¾ÛÇé 
™öé.

…é.ÍÛà. ¶ÛÛ •ÛéÁõºõÛýÛþùÛ (Disadvantages of A.C.)

i	 ÍÛá•ÛÅÛ ºéõˆÍÛ ¾ÛÛé¤øÁõ ÍÛéÅºõÍ¤øÛ¤ÙøÐüÛé©ÛÛ ¶Û¬Ûà. 

ii	 …é.ÍÛà. ¶ÛÛ ¸ÛÛ©ÛÇÛ ÈÛÛýÛÁõ¶Ûé ïõÛÁõ¨Û éÈÛÛéÅ¤éø›÷ ¦ÖøÛé¸Û ÈÛµÛÛÁéõ ÐüÛéýÛ ™öé.

iii 	 ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ˆÅÛéî¤ÖøÛé¸ÅÛé¤øá•Û …¶Ûé ÍÛéïõ¶¦øÁõà ÍÛéÅÛ ¶Ûé ˜ÛÛ›÷Ù ïõÁõÈÛÛ 
¬Û† ÉÛïõ©ÛÛé ¶Û¬Ûà.

iv 	 ©Ûé¶ÛÛ ÈÛ¦éø ˜ÛÛÅÛ©Ûà ¾ÛÛé¤øÁõ¶Ûà Í¸Ûà¦ø ¼ÛþùÅÛÈÛà ¾ÛäÉïéõÅÛ ™öé.

v 	 ÐüÛ†( ÈÛµÛä ) ÈÛÛéÅ¤éø›÷¶ÛÛ ïõÛÁõ¨Ûé ÍÛÅÛÛ¾Û©Ûà ¾ÛÛ¤éø ›Ûé”Û¾Ûà ÐüÛéýÛ ™öé.

ÜÈÛµÛä©Û¶Ûà ÈýÛÛ”ýÛÛ …¶Ûé …éïõ¾ÛÛé (Electrical terms and 
unit) 

Quantity of electricity

…éï õÍÛéïõ¶¦ø¾ÛÛ× ÈÛÛÐüïõ¶ÛÛ …Û¦ ø™öéþù ¾ÛÛ×¬Ûà ÈÛÐéü©ÛÛé †ÅÛéî¤Öøàïõ ˜ÛÛ›÷Ù¶ÛÛé 
›÷¬¬ÛÛé ïõÛé† ¸Û¨Û ÈÛÛÐüïõ¾ÛÛ× ïõÁ×õ¤ø¶Ûà Í¤Öéø¶¬Û ( ©ÛÛïõÛ©Û) ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé. 
›Ûé ‘Q’ ˜ÛÛ›÷Ù ÐüÛéýÛ …¶Ûé ‘t’ ÅÛàµÛéÅÛ ÍÛ¾ÛýÛ ÐüÛéýÛ ©ýÛÛÁéõ

	 Then	  
t

Q
I =  		  Q=I×t

ïõÁ×õ¤ø¶ÛÛé S.I …éïõ¾Û ïäõÅÛ×¼Û ™öé …é 6.24 x 1018) ˆÅÛéî¤ÖøÛé¶ÍÛ¶ÛÛ 
ÜÈÛµÛä©Û½ÛÛÁõ ¼ÛÁõÛ¼ÛÁõ ™öé.

ïäõÅÛ×¼Û (Coulomb)

ïõÛéˆ¸Û¨Û †ÅÛéî¤ÖøàïõÍÛïõâ¤ø 1 …é¾¸ÛàýÛÁõ¶ÛÛé ïõÁ×õ¤ø (ÈÛà›÷¸ÛóÈÛÛÐü)1ÍÛéïõ¶¦ø¾ÛÛ× 
¸ÛÍÛÛÁõ ¬ÛÛýÛ ©Ûé¶Ûé …éïõ ïäõÅÛ×¼Û ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¶Ûé …é¾¸ÛàýÛÁõ ÍÛéî¶¦ø 
(Ampere second (AS)) ¸Û¨Û ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¶ÛÛé ¾ÛÛé¤øÛé  
…éïõ¾Û …é¾¸ÛàýÛÁõ …ÈÛÁõ ™öé. (ampere hour(AH))

1AH = 3600AS (or) 3600 coulomb

ÜÈÛµÛä©Û ˜ÛÛÅÛïõ ¼ÛÇ (Electro motive force (EMF))

©Ûé …éïõ …éÈÛÛ ¸ÛóïõÛÁõ¶Ûä× ¼ÛÇ ™öé. ›÷é ÜÈÛµÛä©Û þù¼ÛÛ¨Û …¬ÛÈÛÛ ¸ÛÛé¤éø¶ÉÛàýÛÅÛ 
¶ÛÛ ©ÛºõÛÈÛ©Û¶ÛéïõÛÁõ¨ÛéïõÛé†¸Û¨Û ¼Û×µÛ ÍÛïõâ¤ø¾ÛÛ× ¾Ûäî©Û †ÅÛéî¤ÖøÛé¶ÍÛ¶Ûé •ÛÜ©Û  

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.33
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…Û¸Ûé ™öé. ©Ûé¶Ûé ‘E’ ÈÛ¦éø þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …¶Ûé ©Ûé¶ÛÛé …éïõ¾Û ÈÛÛéÅ¤ 
(volt) ™öé.

¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ (Potential difference (P.D))

©ÛéÍÛïõâ¤ø ¶ÛÛ ¼Ûé ™öé¦øÛ ÈÛ˜˜Ûé ¾ÛÛ¸ÛÈÛÛ¾ÛÛ× …ÛÈÛ©ÛÛé †ÅÛéïõ¤Öøàïõ ¸ÛÛé¤éø¶ÉÛàýÛÅÛ 
¶ÛÛé ©ÛºõÛÈÛ©Û™öé. ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¶ÛÛé ©ÛºõÛÈÛ©Û Ð×ü¾ÛéÉÛÛ ÜÈÛµÛä©Û ˜ÛÛÅÛïõ¼ÛÇ 
ïõÁõ©ÛÛ …Ûé™öÛé ÐüÛéýÛ ™öé. ÍÛ¸ÅÛÛýÛ ÈÛÛéÅ¤éø›÷¶Ûé ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ ©ÛÁõàïéõ  
…ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¶Ûé v ÈÛ¦éø þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ÈÛÛéÅ¤éø›÷ (Voltage)

©Ûé ¼Ûé ÅÛÛ†¶Û …¬ÛÈÛÛ ºé†¡ö …¶Ûé ¶ýÛä¤ÖøÅÛ ÈÛ˜˜Ûé¶ÛÛé †ÅÛéî¤Öøàïõ ̧ ÛÛé¤éø¶ÉÛàýÛÅÛ 
™öé. ©Ûé¶ÛÛ× …éïõ¾Û ÈÛÛéÅ¤ø ™öé.  ÈÛÛéÅ¤ø¾Ûà¤øÁõ¶ÛÛé Š¸ÛýÛÛé•ÛÈÛÛéÅ¤éø›÷ ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø 
¬ÛÛýÛ ™öé. …¶Ûé ©Ûé¶Ûé ÍÛ¸ÅÛÛýÛ …¶Ûé ¤ø¾Ûâ¶ÛÅÛ ÈÛ˜˜Ûé ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

ÈÛÛéÅ¤ ø(Volt)

šýÛÛÁéõ 1 (ampere) …é¾¸ÛàýÛÁõ¶ÛÛé ¸ÛóÈÛÛÐ 1 (ohm) …ÛéÐü¾Û¶ÛÛ …
ÈÛÁõÛéµÛ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ  
1 (volt) ÈÛÛéÅ¤ø ™öé. ©Ûé¾Û ïõÐüà ÉÛïõÛýÛ.

ÜÈÛ›÷¸ÛóÈÛÛÐü (Current)

ïõÛé† ¸Û¨Û ÍÛäÈÛÛÐüïõ ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ ˆÅÛéî¤ÖøÛé¶ÍÛ¶ÛÛ ¸ÛóÈÛÛÐü¶Ûé ÜÈÛ›÷ 
¸ÛóÈÛÛÐü ©ÛÁõàïéõ …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¶Ûé ÈÛ¦é þùÉÛÛÙÈÛÛýÛ ™öé. ©Ûé¶ÛÛé …éïõ¾Û 
…é¾¸ÛàýÛÁõ ™öé. …é¾Ûà¤øÁõ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁ×õ¤ø ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

…é¾¸ÛàýÛÁ (Ampere)

šýÛÛÁéõ ïõÛé† ¸Û¨Û ÈÛÛÐüî¶ÛÛ …Û¦ø™öéþù ÈÛ˜˜Ûé¬Ûà 1 ÍÛéïõ¶¦ø¾ÛÛ× 6.24x1018 
†ÅÛéî¤ÖøÛé¶ÍÛ ÈÛÐü¶Û ïõÁéõ,ø ©Ûé¶Ûé 1 …é¾¸ÛàýÛÁõ¶ÛÛé ïõÁ×õ¤ø (ÜÈÛ›÷¸ÛóÈÛÛÐü) ïõÐéüÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. …¬ÛÈÛÛ ÈÛÛÐüïõ¶ÛÛ ¼Ûé ™öé¦øÛ ÈÛ˜˜Ûé ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ 1 
ÈÛÛéÅ¤ø …¶Ûé …ÈÛÁõÛéµÛ (ÁõÜ¡öÍ¤Õø¶ÍÛ) 1 …ÛéÐü¾Û ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé¾ÛÛ× ¸ÛÍÛÛÁõ 
¬Û©ÛÛé ïõÁ×õ¤ øÈÛà›÷¸ÛóÈÛÛÐü 1 …é¾¸ÛàýÛÁõ ™öé. …é¾Û ïõÐéüÈÛÛýÛ.

…ÈÛÁõÛéµÛ (Resistance)

¸ÛþùÛ¬ÛÙ¶ÛÛé …éïõ …ÈÛÛéé •Ûä¨ÛµÛ¾ÛÙ ïéõ ›÷é ©Ûé¾ÛÛ×¬Ûà ÈÛÐéü©ÛÛ ïõÁ×õ¤ø (ÜÈÛ›÷¸ÛóÈÛÛÐü) 
¶Ûé …ÈÛÁõÛéµÛé, ©Ûé¶Ûé …ÈÛÁõÛéµÛ (ÁéõÜ¡öÍ¤Õø¶ÍÛ) ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¬Ûà ÍÛ×ßÛÛ 
R ™öé. ©Ûé¶ÛÛé …éïõ¾Û …ÛéÐü¾Û ™öé. Symbol:R, unit:ohm (Ω) …ÈÛÁõÛéµÛ 
(ÁéõÜ¡öÍ¤Õø¶ÍÛ) ¾ÛÛ¸ÛÈÛÛ …ÛéÐü¾Ûà¤øÁõ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.

…ÛéÐü¾Û (Ohm)

›Ûé ÈÛÛÐüïõ¶ÛÛ ¼Ûé ™öé¦øÛ ÈÛ˜˜Ûé ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ 1 ÈÛÛéÅ¤ø …¶Ûé ©Ûé¾ÛÛ× 
¸ÛÍÛÛÁõ ¬Û©ÛÛé ïõÁ×õ¤ø(ÈÛà›÷¸ÛóÈÛÛÐü) 1 …é¾¸ÛàýÛÁõ ÐüÛéýÛ, ©ýÛÛÁéõ ÈÛÛÐüïõ¶ÛÛé …
ÈÛÁõÛéµÛ(ÁéõÜ¡öÍ¤Õø¶ÍÛ) 1 …ÛéÐü¾Û ™öé …é¾Û ïõÐéüÈÛÛýÛ.

…ÈÛÁõÛéµÛ¶ÛÛ Ü¶ÛýÛ¾ÛÛé (Laws of Resistance)

ÈÛÛÐüïõ¶ÛÛé …ÈÛÁõÛéµÛ ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ ¸ÛÜÁõ¼ÛÇ ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé.

ÈÛÛÐüïõ¶ÛÛé …ÈÛÁõÛéµÛ (The resistance of the conductor)

1 ÈÛÛÐüïõ¶Ûà ÅÛ×¼ÛÛ† ÍÛÛ¬ÛéÍÛàµÛÛé ÍÛ×¼Û×µÛ µÛÁõÛÈÛé (R a L) ™öé.

2  ÈÛÛÐüïõ¶ÛÛ …Û¦ ø™öéþù¶ÛÛ ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û¾ÛÛ ÐüÛéýÛ ™öé. (R∝
A

1
)

3  ÈÛÛÐüïõ¶ÛÛ ¾Û¤øàÜÁõýÛÅÛ ¸ÛÁõ …ÛµÛÛÁ õÁõÛ”Ûé ™öé.

4  ÈÛÛÐüïõ¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û ¸ÛÁõ …ÛµÛÛÁõÁõÛ”Ûé ™öé.

	 A

L
P  R ;

A

L
R ;

A

1
R  ; LR =∝∝∝

ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ (Specific Resistance)

¸ÛþùÛ¬ÛÙ ¶ÛÛé ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ …é …éïõ¾Û ïõþù¶ÛÛ ¸ÛþùÛ¬ÛÙ¶Ûà ÜÈÛÄõµµÛ ¼ÛÛ›ä÷…
Ûé ÈÛ˜˜Ûé¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ ïõÁ×õ¤ ø(ÈÛà›÷¸ÛóÈÛÛÐü)¶Ûé ÅÛ•Û©ÛÛé …ÈÛÁõÛéµÛ ™öé. 
ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ, …ÛéÐü¾Û-¾Ûà¤øÁõ (ohm-m) …¬ÛÈÛÛ ¾ÛÛ†’õÛé …ÛéÐü¾Û 
ÍÛé¾Ûà¾ÛÛ× (microohm-cm) ¾Û¸ÛÛýÛ ™öé.

þùÁéõïõ ¸ÛþùÛ¬ÛÙ ¶ÛÛé ¸ÛÛé©ÛÛ¶ÛÛé ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ …¬ÛÈÛÛ …ÈÛÁõÛéµÛïõ©ÛÛ ÐüÛéýÛ 
™öé.

E.g

	 ©ÛÛ×¼Ûä (Copper)-1.72 μΩ, ˜ÛÛ×þùà (Silver) -1.64μΩcm, 
ýÛäÁéõïõÛ (Eureca) -38.5μΩcm, ÅÛÛé”Û×¦ ø(Iron) -9.8μΩcm,  
…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û 

	 (Aluminium) 2.8μΩcm, Ü¶ÛïõÅÛ (Nickel) - 7.8μΩcm.

A

L Q
R =  ohm cm

R 	= …ÈÛÁõÛéµÛ ohm ¾ÛÛ x (Resistance in ohm)

l 	 = ÈÛÛÐüïõ¶Ûà ÅÛ×¼ÛÛ† ÍÛé.¾Ûà.¾ÛÛ x (Length of the conductor in 
cm)

r	 = ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ …ÛéÐü¾Û ÍÛé.¾Ûà.¾ÛÛ x (Specific Resistance 
in ohm cm)

	 (symbol pronounced as rho)

A 	 = …Û¦ø ™öéþù¶Ûä× “ÛéªÛºõÇ (Area of cross-section in cm2)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.33
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¼Ûé¡öàïõ †ÅÛéî¤ÖøàÍÛà¤øà - ÍÛäÈÛÛÐüïõ - …ÈÛÛÐüïõ, ›Ûé¦øÛ¨Û¶ÛÛ ¸ÛóïõÛÁ,õ ËÛé¨Ûà …¶Ûé ÍÛ¾ÛÛ×©ÛÁ (Basic 
electricity - Conductor, insulator, types of connections - series and parallel)		
										                 …éîÍÛÁõÍÛÛ†¡õ 1.7.34

ÍÛäÈÛÛÐüïõÛé (Conductors)

ïéõ¤øÅÛÛïõ ¸ÛþùÛ¬ÛÛë …¶Ûé µÛÛ©Ûä…Ûé ¾ÛÛ× ÜÈÛµÛä©Û¸ÛóÈÛÛÐü¶Ûé ÈÛÐéüÈÛÛ ¾ÛÛ¤éø ›÷•ýÛÛ 
ÐüÛéýÛ ™öé. …Û ¸ÛóïõÛÁõ¶ÛÛ ¸ÛþùÛù¬ÛÛë¶Ûé ÍÛäÈÛÛÐüï ïõÐéü ™öé. ›÷é¾ÛÛ †ÅÛéî¤ÖøÛé¶Û 
ÍÛÐéüÅÛÛˆ¬Ûà …éïõ …¨Ûä¾ÛÛ×¬Ûà ¼Ûà›Û …¨Ûä¾ÛÛ× ¸ÛÍÛÛÁõ ¬ÛÛ† ™öé.

ÍÛäÈÛÛÐüïõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Propreties of conductors)

ÍÛÛ˜ÛÛ ÍÛäÈÛÛÐüïõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ¶Ûà˜Ûé ¾Ûä›÷¼Û ÐüÛéýÛ ™öé.

ÜÈÛµÛä©ÛàýÛ •Ûä¨ÛµÛ¾ÛÛë (Electrical properties)

•	 ÈÛÛÐüïõ©ÛÛ ÍÛÛÁõà ›÷ ÐüÛéÈÛà ›Ûéˆ…é.

•	 ÜÈÛµÛä©ÛŒ›ÛÙ ŠÌ¾ÛÛ¶ÛÛ Äõ¸Û¾ÛÛ …Ûé™öà ”Û˜ÛÛÙÈÛà ›Ûéˆ…é.

•	 …ÈÛÁõÛéµÛïõ©ÛÛ …Ûé™öà ›÷ ÐüÛéÈÛà ›Ûéˆ…é (ÈÛÛéÅ¤éø›÷ ¶ÛÛé ÈýÛýÛ …¶Ûé ¦ÖøÛé¸Û 
…Ûé™öÛé ïõÁõÈÛÛ).

•	 ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛ©ÛÛ¶Ûà ÍÛÛ¬Ûé …ÈÛÁõÛéµÛ¾ÛÛ× ÈÛµÛÛÁõÛé …Ûé™öÛé ›÷ ÐüÛéÈÛÛé 
›Ûéˆ…é.

ýÛÛ×ªÛàïõ •Ûä¨ÛµÛ¾ÛÛë (Mechanical properties)

•	 ©Û¶ýÛ©ÛÛ-¸ÛÛ©ÛÇÛ ÈÛÛýÛÁõ¾ÛÛ× …Û •Ûä¨ÛµÛ¾ÛÛë ÐüÛéÈÛÛ ›Ûéˆ…é.

•	 ÍÛÛéÅ¦ÖøÁõá “Û¾Û©ÛÛ: ›Ûé¦øÛ¨Û¶Ûé ÍÛÛíé¬Ûà …Ûé™öÛé …ÈÛÁõÛéµÛ ÐüÛéÈÛÛé ›Ûéˆ…é.

•	 ïõÛ¤ø ÍÛÛ¾Ûé¶Ûà …ÈÛÁõÛéµÛïõ©ÛÛ: ¼ÛÐüÛÁõ ÈÛÛ¸ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ïõÛ¤ø ¶Û 
ÅÛÛ•ÛÈÛÛé ›Ûéˆ…é.

•	 þù¼ÛÛ¨Û …¶Ûé ©ÛÛ¨Û ÍÛÛ¾Ûé ÍÛÐü¶Û ïõÁõÈÛÛ¶Ûà “Û¾Û©ÛÛ.

•	 »éõÜ¼Ûóïéõ¤ø ïõÁõÈÛÛ¾ÛÛ× ÍÛÁõÇ ÐüÛéÈÛä ›Ûéˆ…é.

…ÛÜ¬ÛÙïõ –Û¤ïõÛé (Economical Factors)

•	 ¶Ûà˜Ûà  Ýïõ¾Û©Û.

•	 ÍÛÁõÇ©ÛÛ¬Ûà ¾ÛÇà ÁõÐéü.

•	 Š©¸ÛÛþù¶Û ÍÛÁõÇ ÐüÛéÈÛä× ›Ûéˆ…é.

ÍÛäÈÛÛÐüïõ¶Ûä ÈÛ•ÛâïõÁõ¨Û (Classification of conductors)

		  ÍÛäÈÛÛÐüïõ(conductors)

	 –ÛÛ©Ûä		     ÜÈÛµÛä©Û			  ÈÛÛýÛä

	 (Metallic)      	 (Electrolytic)            (Gaseous)

ÍÛÛíé¬Ûà ÍÛÛÁõà ÍÛäÈÛÛÐüî µÛÛ©Ûä (¾Ûé¤øÛÜÅÛïõ) ™öé. ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÜÈÛµÛä©ÛàýÛ 
ÍÛÛµÛ¶ÛÛé …¶Ûé ¾ÛÉÛà¶Û¾ÛÛ× ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé¶ÛÛ ÍÛäÈÛÛÐüïõÛé ÈÛ¸ÛÁõÛýÛ ™öé.

˜ÛÛ×þùà (Silver)

©Ûé ¶ÛÁõ¾Û …¶Ûé ¤øà¸Ûà¶Ûé …ÛïõÛÁõ¾ÛÛ× ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ©ÛéÈÛà µÛÛ©Ûä ™öé. ÍÛÛÁõÛ 
ÍÛäÈÛÛÐüïõ ÐüÛéÈÛÛ ™ö©ÛÛ ¸Û¨Û ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û …Ûé™öÛé ¬ÛÛýÛ ™öé, ïõÛÁõ¨Û ïéõ ©Ûé¶Ûà 
Üïõ¾Û©Û ÈÛµÛä ™öé. 

©ÛÛ×¼Ûä (Copper)

©Ûé ÍÛÛíé¬Ûà ÍÛÛÁõÛé ÍÛäÈÛÛÐüïõ ™öé. ©Ûé¶Ûé ¤øà¸Ûà¶Ûé …ÛïõÛÁõ …Û¸Ûà ÉÛïõÛýÛ …¶Ûé 
”Ûê˜Ûà¶Ûé ©ÛÛÁõ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé. …¶Ûé ½Ûé›÷ ¶Ûé ÅÛàµÛé ¬Û©ÛÛ ïõÛ¤ø ÍÛÛ¾Ûé 
¸Û¨Û ÿ˜ÛÛé …ÈÛÁõÛéµÛ µÛÁõÛÈÛé ™öé. …Û¬Ûà ©Ûé¶ÛÛé ¾ÛÛé¤øÛ ½ÛÛ•Ûé ÈÛÛýÛÁõ, ïéõ¼ÛÅÛ, 
…ÛéÈÛÁõÐüé¦ ÍÛäÈÛÛÐüïõ, ¼ÛäÍÛ¼ÛÛÍÛÙ …¶Ûé ›ä÷þùÛ-›ä÷þùÛ ÜÈÛµÛä©ÛàýÛ ÍÛÛµÛ¶ÛÛé¶ÛÛ 
ÍÛäÈÛÛÐüïõ ½ÛÛ•ÛÛéø ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé.

…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û (Aluminium)

ÈÛ›÷¶Û¾ÛÛ× ÐüÅÛïõÛé ™öé. ©Ûé¶Ûé ¸Û¨Û ”Ûê˜Ûà¶Ûé ©ÛÛÁõ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ ™öé. ¤øà¸Ûà¶Ûé 
…ÛïõÛÁõÛé …Û¸Ûà ÉÛïõÛýÛ ™öé. …¶Ûé ÜÈÛµÛä©Û¶ÛÛ ÍÛÛÁõÛ ÍÛäÈÛÛÐüïõ ™öé. ÐüÛÅÛ 
©Ûé¶ÛÛé ÍÛÛíé¬Ûà ÈÛµÛä Š¸ÛýÛÛé•Û ÈÛÛýÛÁõ …¶Ûé ïéõ¼ÛÅÛ ¼Û¶ÛÛÈÛÈÛÛ ¬ÛÛýÛ ™öé. ¼ÛµÛÛ  
…éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û ¶ÛÛ ÍÛäÈÛÛÐüïõÛé (AAC) AllAluminium conductors 
…¶Ûé …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û ÍÛäÈÛÛÐüïõ Í¤øàÅÛÁíê¶ÛºõÛéÍÛÙ (ACSR)
Aluminiumcoductors (steel Reinforced) ¶ÛÛéŠ¸ÛýÛÛé•Û …ÛéÈÛÁ 
Ðéü¦ø …¶Ûé ¤ÖøÛ¶ÍÛ¾ÛàÉÛ¶Û ÅÛÛˆ¶Û¾ÛÛ× ¬ÛÛýÛ ™öé. ©ÛÛ×¼ÛÛ …¶Ûé …éÅýÛäÜ¾ÛÜ¶ÛýÛ¾Û¶Ûà 
ÈÛµÛä ¾ÛÛÜÐü©Ûà ¾ÛÛ¤éø ˆÅÛéïõ¤ÖøàïõÅÛ ¤Öéø¦ø¶ÛÛ ¶ÛÛé¶Û-ºéõÁõÍÛ ¾Ûé¤ÅÛ …¶Ûé …ÛéÅÛÛéýÛ 
(Ü¾ÛËÛ µÛÛ©Ûä)¶ÛÛ ¤øÛé¸Ûàïõ¾ÛÛ× ›ÛéÈÛä×.

…ÈÛÁõÛéµÛ ÈÛÛýÛÁõ (Resistance wires)

˜ÛÛéîîÍÛ  ¸ÛóïõÛÁõ¶ÛÛ Š¸ÛýÛÛé•Û ¾ÛÛ¤éø …Û ¸ÛóïõÛÁõ¶ÛÛ ÿ˜ÛÛ …ÈÛÁõÛéµÛ ÈÛÛÇÛ 
ÍÛäÈÛÛÐüïõ ÈÛ¸ÛÁõÛýÛ ™öé. ›÷éÈÛÛ ïéõ ¸ÛóïõÛÉÛà©Û ÅÛé¾¸Û,ŠÌ¾ÛàýÛ 

–Û¤øïõ ÈÛ•ÛéÁéõ¾ÛÛ× ¶Ûà˜Ûé ¬ÛÛé¦øÛ Š.þùÛ. …Û¸ÛéÅÛ ™öé.

1	 ¤×ø•ÛÍ¤ø¶Û õ		  2 Ü¶Û’õÛé¾Û          3 ýÛäÁéõïõÛ

4  	›÷¾ÛÙ¶ÛÜÍÛÅÈÛÁõ 		  5 ¾Ûê•Ûé¶Ûà¡ö 	 6 ¸ÅÛéÜ¤ø¶Û¾Û

7 	¾ÛÁõîýÛäÁõà (¸ÛÛÁõÛé)		 8 ïõÛ¼ÛÙ¶Û		 9 ¼ÛóÛÍÛ

µÛÛ©Ûä¶ÛÛ …ÈÛÁõÛéµÛÛé¶Ûà Ýïõ¾Û©Û ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÈÛµÛÈÛÛ¶Ûà ÍÛÛ¬Ûé ÈÛµÛé ™öé.

…ÈÛÛÐüïõÛé (insulators)

ÈÛ¨ÛÙ¶Û (Description)

…Û …éïõ ¸ÛóïõÛÁõ¶ÛÛé ¸ÛþùÛ¬ÛÙ ™öé. ›÷é ‹˜ÛÛé …ÈÛÁõÛéµÛ µÛÁõÛÈÛé ™öé ›÷é¬Ûà ¸ÛÍÛÛÁõ 
¬Û©ÛÛé ïõÁ×õ¤ø ”Ûæ¼Û ›÷ …Ûé™öÛé …ÈÛ•Û¨Ûà ÉÛïõÛýÛ ©ÛéÈÛÛé ÐüÛéýÛ ™öé. …Û ¸ÛþùÛ¬ÛÙ 
”Ûæ¼Û ›÷ ÿ˜ÛÛé …ÈÛÁõÛéµÛ µÛÁõÛÈÛé ™öé ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ¾Ûé•ÛÛ …ÛéÐü¾Û (1 
megaohm=106 ohms)per centimeter cube.…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ 
¸ÛÛÍÛé ¦øÛýÛ†ÅÛéî¤Öøàïõ Í¤Öéø¶¬Û ÿ˜Ûà ÐüÛéýÛ ™öé …é¶ÛÛé …¬ÛÙ …é ™öé ïéõ ©Ûé¶ÛÛ ¸ÛÁõ 
ÿ˜ÛÛ ÈÛÛéÅ¤éø›÷ ¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ©ÛÛé ¸Û¨Û ©Ûé ©Ûä¤ø©ÛÛé ¶Û¬Ûà.

…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë (Properties of insulators)

ÍÛÛÁõÛ …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ ¾ÛÛ¤éø¶Ûà ¾Ûä”ýÛ ›÷ÄõÁõàýÛÛ©ÛÛé:

•	 ÿ˜ÛÛ ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ¶ÛÛ (–Û¨ÛÛ Mega ohm/cm cube) ïõÛÁõ¨Ûé 
ÅÛàïéõ›÷ ¸ÛóÈÛÛÐü …ÈÛ•Û¨Ûà ÉÛïõÛýÛ ©Ûé¤øÅÛà Ýïõ¾Û©Û ÍÛäµÛà –Û¤éø ™öé.

•	 ÍÛÛÁõà ¦øÛýÛ ˆÅÛéî¤Öøàïõ ÉÛÜî©Û ¶ÛÛé …¬ÛÙ …é ¬ÛÛýÛ ïéõ ©Ûé¶ÛÛé ¼Ûóéïõ ¦øÛŠ¶Û  
ÈÛÛéÅ¤éø›÷ ‹˜ÛÛé ÐüÛéýÛ ™öé. (©Ûé¶Ûé ÜïõÅÛÛé ÈÛÛéÅ¤ø/¾Ûà.¾Ûà ¾ÛÛ× þùÉÛÛÙÈÛÛýÛ 
™öé.)
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•	 ©ÛÛ¨Û …¶Ûé þù¼ÛÛ¨¾ÛÛ× ÍÛÛÁõà Ü¾ÛïéõÜ¶ÛïõÅÛ Í¤éø¶¬Û(ýÛÛ×ªÛàïõ ¾Û›÷¼Ûæ©ÛÛˆ) 
µÛÁõÛÈÛé ™öé. (ïõÛýÛÙ þùÁõ¾ýÛÛ¶Û ©Ûé¶ÛÛ ¸ÛÁõ ÅÛÛ•Û©ÛÛ þù¼ÛÛ¨Û¶ÛÛé …ÛÈÛÁõÛéµÛ 
™öé.

•	 ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛÈÛÛ¶Ûà ÍÛÛ¬Ûé ©Ûé¶Ûà •Ûä¨ÛÈÛ«ÛÛ¾ÛÛ× ”Ûæ¼Û ›÷ …Ûé™öÛé –Û¤øÛ¦øÛé 
¬ÛÛýÛ ™öé.(…ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÛë¶ÛÛ× •Ûä¨ÛµÛ¾ÛÛë¾ÛÛ× ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛÈÛÛ¶Ûà ÍÛÛ¬Ûé 
•Ûä¨ÛÈÛ«ÛÛ¾ÛÛ× ¼ÛþùÅÛÛÈÛ …ÛÈÛ©ÛÛé ¶Û¬Ûà. þùÛ.©Û. šýÛÛÁéõ ÜÈÛµÛä©ÛýÛ×ªÛÛé ÅÛÛé¦ø 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.)

•	 šýÛÛÁéõ ½Ûé›÷ÈÛÛÇÛ ÈÛÛ©ÛÛÈÛÁõ¨Û¶Ûà ÜÍ¬ÛÜ©Û ÐüÛéýÛ ©ýÛÛÁ ½Ûé›÷ ÉÛÛéÌÛÛ©ÛÛé 
¶Û¬Ûà(…ÈÛÛÐüïõ •Ûä¨ÛµÛ¾ÛÛë¾ÛÛ× ”ÛÛÍÛ ïõÁõà¶Ûé ÜÈÛÜÉÛÌ¤ø …ÈÛÁõÛéµÛ …¶Ûé 
¦øÛýÛ ˆÅÛéïõ¤Öøàïõ Í¤éø¶¬Û …é ¬ÛÛé¦øÛ ›÷ ¸Ûó¾ÛÛ¨Û¶ÛÛ ½Ûé›÷¾ÛÛ× ÉÛÛéÌÛÛýÛ ™öé. 
…¶Ûé –Û¤éø ™öé.

…ÈÛÛÐüïõÛé¶Ûä ÈÛ•ÛâïõÁõ¨Û (Classification of insulators) 
(Fig1)

ÐüÈÛÛ…é ÈÛÛýÛ äÍÈÛÄõ¸Û¶ÛÛ …ÈÛÛÐüïõ¶Ûä ŠþùÛÐüÁõ¨Û ™öé. ¼Ûà›Û ŠþùÛÐüÁõ¨Û¾ÛÛ× 
ÐüÛ†¦ÖøÛé›÷¶Û, ¶ÛÛ†¤ÖøÛé›÷¶Û …¶Ûé …Û×©ÛÜÁõï õÈÛÛýÛä…Ûé ™öé.

¸ÛóÈÛÛÐüà …ÈÛÛÐüïõÛé (Liquid insulators)

”Û¶Ûà›÷ ©ÛéÅÛ ÜÍÛ¶¬Ûé¤øàïõ ¸ÛóÈÛÛÐüà ÁéõÜ¡ö¶Û …¶Ûé ÈÛÜ¶ÛÙÉÛ ÈÛ•ÛéÁéõ ¸ÛóÈÛÛÐüà …
ÈÛÛÐüïõÛé ™öé.

¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ ©ÛéÅÛ (Transformer oil)

¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¾ÛÛ× ©ÛéÅÛ …ÈÛÛÐüïõ ©ÛÁõàï éõÈÛ¸ÛÁõÛýÛ ™öé …¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¶ÛÛ 
ÈÛÛ†¶¦øá•Û¶Ûé ¥×ø¦äø ïõÁõÈÛÛ ¾ÛÛ¤éø ¸Û¨Û ÈÛ¸ÛÁõÛýÛ ™öé. ›÷é¬Ûà ¤ÖøÛø¶ÍÛºõÛé¾ÛÙÁõ ©ÛéÅÛ 
…é ÍÛæïä×õ …¶Ûé ˜ÛÛé””Ûä ÐüÛéÈÛä ›÷ÄõÁõà ™öé ïõÛÁõ¨Û ïéõ ½Ûé›÷¶Ûà ÐüÛ›÷Áõà¶ÛÛ ïõÛÁõ¨Ûé 
©ÛéÅÛ¶Ûà ¦øÛýÛ †ÅÛéî¤Öøàïõ Í¤Öéø¶¬Û –Û¤éø ™öé.

¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ ©ÛéÅÛ¶ÛÛé Ðéü©Ûä (Purpose of transformer oil)

•	 •ÛÁõ¾Ûà ¸ÛóÍÛÁõ¨Û¶Ûà ¸ÛóÜ’õýÛÛ ÈÛ¦éø ÈÛÛˆ¶¦øá•Û …¶Ûé ïõÛéÁõ ¬Ûà ïäõÝÅÛ•Û 
ÍÛ¸ÛÛ¤øà…Ûé ÍÛäµÛà •ÛÁõ¾Ûà¶Ûä ïõÁõÈÛÛ

•	 ˆ¶ÍýÛäÅÛéÉÛ¶Û¶Ûä ÈÛÛˆ¶¦øá•Û ¾Ûéˆ¶¤éø¶Û ïõÁõÈÛÛ …¶Ûé ÈÛÛ†¶¦øá•Û¾ÛÛ× ¬Û©ÛÛ 
ºõÛéÅ¤ø¶ÛÛ ïõÛÁõ¨Ûé ÅÛÛ•Û©Ûà …Û•Û …ÛéÅÛÛÈÛÈÛÛ ¾ÛÛ¤éø.

ÍÛÛÈÛ˜Ûé©Ûà (Precaution)

ÐüÈÛÛ …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ …ÛéÜîÍÛ¦éøÉÛ¶Û¶ÛÛ ïõÛÁõ¨Ûé ©ÛÇà…é ¼ÛéÍÛà ›÷©ÛÛ 
ÍÅÛé›÷ (ïõ˜ÛÁõÛé)¶ÛÛ ïõÛÁõ¨Ûé ¤ÖøÛ¶ÍºõÛé¾ÛÙÁõ …ÛéˆÅÛ¶Ûà ˆ¶ÍýÛäÅÛé¤øá•Û Ýïõ¾Û©Û¾ÛÛ× 
–Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé. …ÛéÜîÍÛ¦éøÉÛ¶Û –Û¤øÛ¦øÈÛÛ …ÛéˆÅÛ¶Ûé ÐüÈÛÛ ÍÛÛ¬Ûé ½Ûé•Ûä ¬ÛÈÛÛ 
þéùÈÛä ¶ÛÐüá(…ÛéˆÅÛ¶Ûé ÐüÈÛÛ ¬Ûà þäùÁõ ÁõÛ”ÛÈÛä×)

…éÜÍÛ¦ø …¶Ûé …ÛÅîÅÛà¶Ûà ÐüÛ›÷Áõà¶Ûé ïõÛÁõ¨Ûé ¸Û¨Û ÍÅÛ›÷ Š©¸¶¶Û ¬ÛÛýÛ 
™öé.

ÍÅÛ›÷ ÜÈÛÉÛé¶Ûà ¾ÛÛÜÐü©Ûà (Sludge tormation)

•	 •ÛÁõ¾Ûà¶ÛÛ ¸ÛóÍÛÁõ¨Û¶ÛÛé þùÁõ –Û¤øÛ¦øÈÛÛ

•	 ÍÅÛ›÷ (ïõ˜ÛÁõÛé)¶ÛÛ ïõÛÁõÛ¨Ûé ¼ÅÛÛéïõ ¬Û©Ûà ¶ÛÇà…Ûé

•	 …Ûé¸ÛÁéõ¤øà•Û ©ÛÛ¸Û¾ÛÛ¶Û ÈÛµÛÛÁõÈÛÛ

©ÛéÅÛ¾ÛÛ× ½Ûé›÷¶Ûé …×þùÁõ …ÛÈÛ©ÛÛé …¤øïõÛÈÛÈÛÛ ¾ÛÛ¤éø ¼ÛµÛÛ ¸ÛóýÛÛé•Û¶ÛÛ ÍÛÛµÛ¶ÛÛé 
¶Ûé ÈýÛÈÛÜÍ¬Û©Û ¼Û¶ÛÛÈÛÈÛÛ …¶Ûé ïéõÜÅÉÛýÛ¾Û îÅÛÛéÁõÛˆ¦ø, ÜÍÛÜÅÛïõÛ ›÷éÅÛ …¶Ûé 
¸ÛÛ©ÛÇà ¸Û¤Õø¤øà…ÛéŠ¸ÛýÛÛé•ÛïõÁõÈÛÛé.

ISI Í¤øÛ¶¦ø¦Ùø ¾Ûä›÷¼Û ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ …ÛéˆÅÛ¶Ûà ̃ ÛïõÛÍÛ¨Ûà (Testing 
of transformer oil as per ISI standard) (Fig 2)

¦øÛýÛ ˆÅÛéî¤ÖøàïõÍ¤Öéø¶¬Û ˜ÛïõÛÍÛ¨Ûà (Refer to Fig 2)é : …ÛéˆõÅÛ …é 
ˆÅÛéî¤ÖøÛé¦ø¬Ûà 40mm Š¸ÛÁõ …¶Ûé 40mm ¶Ûà˜Ûé ÐüÛéÈÛä ›Ûéˆ…é. ¼Ûé 
ˆÅÛéî¤ÖøÛé¦ø ÈÛ˜˜Ûé¶Ûä …×©ÛÁ õ4mm ÐüÛéÈÛä ›Ûéˆ…é(±0.02mm)

Í¤éø¸Û-…¸Û ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ ÈÛ¦éø ÿ˜ÛÛ ÈÛÛéÅ¤éø›÷ ̂ ÅÛéî¤ÖøÛé¦ø ̧ ÛÁõ ̧ ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé …¶Ûé šýÛÛ ÍÛäµÛà ©Û¨Û”ÛÅÛÛ ¶Û ¬ÛÛýÛ, ©ýÛÛ× ÍÛäµÛà ©Ûé¶Ûé ÈÛµÛÛÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé. šýÛÛÁé õÍ¸ÛÛïÙõ ¬ÛÛýÛ ™öé, ©ýÛÛÁéõ ÈÛÛéÅ¤éø›÷ ¾Ûà¤øÁõ ÈÛ¦éø ÈÛÛéÅ¤éø›÷ 
¶ÛÛêµÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …Û ÈÛÛéÅ¤éø›÷ ©ÛéÅÛ¶ÛÛ ¼Ûóéïõ¦øÛŠ¶Û ÈÛÛéÅ¤éø›÷ …¬ÛÈÛÛ 
©ÛéÅÛ¶Ûà ¦øÛýÛ ˆÅÛéî¤Öøàï õÍ¤Öéø¶¬Û ïõÐéü ™öé …¶Ûé …Û ¾ÛÐü«Û¾Û ÈÛÛéÅ¤éø›÷ ¸ÛÁõ ¤øïõà 
ÁõÐéüÈÛÛ¶Ûà ©ÛéÅÛ¶Ûà …×Ü©Û¾Û ÜÍ¬ÛÜ©Û ™öé.

ISI Í¸ÛéÜÉÛÜºõïéõÉÛ¶Û …¶ÛäÍÛÛÁõ 13mm ¶ÛÛ ¦øÛýÛÛ¾Ûà¤øÁõ ÈÛÛÇÛ ˆÅÛéî¤ÖøÛé¦øÍÛ 
ÍÛÛ¬Ûé …Ûé†ÅÛ(©ÛéÅÛ) ¶ÛÛ 1 Ü¾ÛÜ¶Û¤ø¾ÛÛ× 40V ÍÛÛ¬Ûé, (4mm±0.02mm) 
›÷é¤øÅÛÛ •Ûé¸Û ÍÛÛ¬Ûé …ÛéˆÅÛ ÜÍ¬ÛÁõ ÁõÐéüÈÛÛ ÍÛ“Û¾Û ÐüÛéýÛ ™öé.

½Ûé›÷¶Ûà ïõÍÛÛé¤øà (moisture test): …Û ïõÍÛÛé¤øà¾ÛÛ× ©ÛéÅÛ¶ÛÛ ¶Û¾Ûä¶ÛÛ¶Ûé ¼Û×µÛ 
ÈÛÛÐü¶Û¾ÛÛ× 15 - 25° ÍÛäµÛà ¥×ø¦äø ¸ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¸Û™öà 12.5mm 
ÈýÛÛÍÛ …¶Ûé 125mm ÅÛ×¼ÛÛˆ µÛÁõÛÈÛ©Ûà ÍÛäïõà ¤éøÍ¤ø ¤øÀä¼Û ÅÛéÈÛÛ¾ÛÛ  
…ÛÈÛé ™öé …¶Ûé ©Ûé¾ÛÛ× ˜ÛÛéîîÍÛ ©ÛéÅÛ¶ÛÛé ›÷¬¬ÛÛé ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
¤øÀä¼Û¾ÛÛ× ÁõÐéüÅÛ ©ÛéÅÛ¶Ûé †ÅÛéî¤Öøàï õÐüà¤øÁ õÈÛ¦éø ŠïõÇÈÛÛ ¾ÛÛ×¦éø ©ýÛÛ× ÍÛäµÛà 
•ÛÁõ¾Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …Û ¸ÛóÜ’õýÛÛ¾ÛÛ× ©ÛéÅÛ¬Ûà Ü©ÛÁõÛ¦øÛé ¸Û¦ø©Ûà ¶Û¬Ûà.

…Û Š¸ÛÁõÛ×©Û …¶ýÛ ïõÍÛÛé¤øà…Ûé

•	 …éÜÍÛÜ¦øïõ ïõÍÛÛé¤øà (acidity test)

•	 ÍÅÛ›÷ …ÈÛÁõÛéµÛïõ ïõÍÛÛé¤øà (stldge resistance test)

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.34
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ÜÈÛµÛä©Û …ÈÛÛÐüïõ ÈÛÜ¶ÛÙÍÛ (Electrical insulating 
varnishes)

•	 ©Ûé ¼Ûé ¸ÛóïõÛÁõ¶ÛÛ ÐüÛéýÛ ™öé

•	 ©ÛéÅÛ …¶Ûé ÁéõÜ¡ö¶Û ÈÛÛÜ¶ÛÙÍÛ 

µÛ¶Û …ÈÛÛÐüïõÛé/…ÈÛÛÐüïõ ̧ ÛþùÛ¬ÛÛë (Solid inulators/insulating 
materials)

’õ¾Û ÈÛ•ÛâïõÁõ¨Û ŠþùÛÐüÁõ¨Û

1

2

3

4

5

6

”Û¶Ûà›÷ …ÈÛÛÐüïõÛé

ïõÛ˜Û ›÷éÈÛÛ ¸ÛþùÛ¬ÛÛë

Áõ¼ÛÁõ …¶Ûé Áõ¼ÛÁõ¶Ûà 
ÈÛÍ©Ûä…Ûé

ÈÛéîÍÛ …¶Ûéï×õ¸ÛÛŠ¶¦ø 

ºõÛˆ¼ÛÁõ¶ÛÛ ¸ÛþùÛ¬ÛÛë

ÜÍÛ¶Û¬ÛéÜ¤øïõ ÈÛÍ©Ûä…Ûé

¾ÛÛˆïõÛ, ¾ÛÛÁõ¼ÛÅÛ, ÍÅÛé¤ø

ïõÛ˜Û,îÈÛÛ¤ÕøÍÛÙ, ¸ÛÛéÍÛéÜÅÛ¶Û

Áõ¼ÛÁõ, ÈÅïéõ¶ÛÛˆ¡ö¦ø Áõ¼ÛÁõ (V.I.R), 
†¼ÛÛé¶ÛÛˆ¤ø (ebonite)

¸ÛéÁõÛºõà¶ÛÈÛé“Û, ¼ýÛä¤øà¾Ûà¶Û 

…éÍ¼ÛéÍ¤øÛéÍÛ, ¸Ûé¸ÛÁõ, ÅÛÛïõ¦ä×ø, ¸ÛóéÍÛ 
¸ÛÛÐü¶Û, ÅÛéµÛÁõÛéˆ¦ø, ïõÛé¤ø¶ÛÜÍÛÅïõ, 
¤éø¸ÛÍÛÈÛ•ÛéÁéõ.
¼ÛéïéõÅÛÛ†¤ø, ÅÛÛ”Û, ©ÛéÅÛ (¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ 
…¶Ûé ÍÈÛà˜Û •ÛàýÛÁõ ÈÛ•ÛéÁéõ

¸Ûé¸ÛÁ (Paper) 

›ä÷þùÛ ›ä÷þùÛ •Ûóé¦ø ÈÛÛÇÛ …ÈÛÛÐüïõ ¸Ûé¸ÛÁõÛé ¶Ûé ïéõ¸ÛéÜÍÛ¤øÁõ,ïéõ¼ÛÅÛ ÈÛ•ÛéÁéõ 
¾ÛÛ¤éø Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¸Ûé¸ÛÁõ ½Ûé›÷ÈÛÛÇä ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛ 
…ÈÛÛÐüïõ©ÛÛ¶ÛÛé •Ûä¨ÛµÛ¾ÛÙ •Ûä¾ÛÛÈÛé ™öé. …Û¬Ûà ©Ûé †¾¸Ûà•Ûóé¶¤éø¦ø ÜÍ¬ÛÜ©Û¾ÛÛ× 
ÈÛ¸ÛÁõÛýÛ ™öé. 

ÅÛÛî¦äø (Wood)

©Ûé¶Ûé ©ÛéÅÛ …¬ÛÈÛÛ ¼Ûà›Û ïõÛé† …ÈÛÛÐüïõ ¸ÛþùÛ¬ÛÙ ÍÛÛ¬Ûé ½ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé.

þùÛ.©Û. ¾ÛÉÛà¶Û¶Ûä ÈÛÛ†¶¦øá•Û¾ÛÛ, ÈÛÛ×ÍÛ¶Ûä ÅÛÛïõ¦äø ÍÅÛÛé¤ø …ÛïõÛÁõ¶ÛÛ ¤äøïõ¦øÛ 
©ÛÁõàïéõ ÈÛ¸ÛÁõÛýÛ ™öé.

¸ÛóéÍÛ ¼ÛÛé¦Ùø (Press board)

©Ûé¶ÛÛé ÈÛ¸ÛÁõÛÉÛ ¾ÛÛé¤øÛ ½ÛÛ•Ûé ÈÛÛ†¶¦øá•Û ¾ÛÛ× ¬ÛÛýÛ ™öé. ›÷é ÍÛ¸ÛÛé¤Ùø ÈÛÛ†¶¦øá•Û 
½ÛÛ•Û¶Ûé …ÈÛÛÐüïõ ¼Û¶ÛÛÈÛé ™öé. ©Ûé ÜÈÛµÛä©Û¶ÛÛ ÍÛÛµÛ¶ÛÛé …¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ ¾ÛÛ× 
Í¸ÛéÍÛÍÛÙ ©ÛÁõàïéõ ÈÛ¸ÛÁõÛýÛ ™öé.

…éÍ¼ÛéÍ¤øÛéÍÛ (Asbestos)

ºõÛ†¼ÛÍÛÙ, …Ü•¶Û …ÈÛÁõÛéµÛïõ ¸ÛþùÛ¬ÛÛë, ÍÛÇ•Ûé ¶ÛÜÐü ©ÛéÈÛÛ ¸ÛþùÛ¬ÛÙ ¶ÛÛé 
Š¸ÛýÛÛé•Û ¸Ûé¶ÛÅÛ¼ÛÛé¦Ùø …¶Ûé ÈÛÛ†¶¦øá•Û …ÈÛÁõÛéµÛ¾ÛÛ× »éõ¾Û ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ×, 
Áéõ•ýÛäÅÛé¤Áõ¶ÛÛ ©ÛÛÁõ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

ïõÛé¤ø¶Û (Cotton)

½Ûé›÷¶Ûé ÁõÛéïõÈÛÛ ¾ÛÛ¤éø ©Ûé¶Ûé ̧ ÛéÁõÛÜºõ¶Û¾ÛÛ× ¦äø¼ÛÛ¦ÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¶Ûà˜ÛÛ ÈÛÛéÅ¤éø›÷ 
¾ÛÛ¤éø ©Ûé ÍÛÛÁõÛé …ÈÛÛÐüïõ ™öé …Û¾Ûë˜ÛÁõ …¶Ûé ÜºõÅ¦ø ïõÛé†ÅÛ¾ÛÛ× ÍÛäÈÛÛÐüïõ ©ÛÁõàïéõ 
ÈÛ¸ÛÁõÛýÛ ™öé.

ÜÍÛÅïõ (ÁéõÉÛ¾Û) (Silk)

ïõÛé¤ø¶Û¶Ûà ›÷é¾Û ¶ÛÛ¶ÛÛ ïõÛ¾Û¾ÛÛ× ¤éøÜÅÛºõÛé¶Û ïõÛé†ÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

¤éø¸ÍÛ (Tapes)

›ä÷þùÛ-›ä÷þùÛ ¸ÛóïõÛÁõ¶Ûà ¤éø¸ÍÛ ›÷éÈÛà ïé ïõÛé¤¶Û ÜÍÛÅïõ, ÉÛ¨Û ÈÛ•ÛéÁéõ ©Ûé¶ÛÛ 
ÍÈÛ˜™ö ÍÈÛÄõ¸Û¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

…é¾¸ÛÛýÛÁõ îÅÛÛé¬Û (Empire cloth)

©Ûé¶Ûé ïõÛé¤¶Û îÅÛÛé¬Û, ÍÛàÅïõ ïéõ ¸Ûé¸ÛÁõ¶Ûé ÈÛ¶ÛáÍÛà•Û ïõÁõà¶Ûé ¼Û¶ÛÛÈÛÛýÛ ™öé. 
©Ûé ›ä÷þùÛ ›ä÷þùÛ ¾ÛÛ¸Û¾ÛÛ× ¸ÛàÇÛ …¶Ûé ïõÛÇÛ Á×õ•Û¾ÛÛ× Š¸ÛÅÛ¼µÛ ÐüÛéýÛ ™öé. ©Ûé 
ÈÛÛ†¶¦øá•Û ïõÛ¾Û¾ÛÛ× …¶Ûé ïõÛéˆÅÛ †¶ÍýÛäÅÛéÉÛ¶Û ¾ÛÛ¤éø, ÍÅÛÛé¤ø †¶ÍýÛäÅÛéÉÛ¶Û 
©ÛÁõàïéõ Š¸ÛýÛÛé•Ûà ™öé.

¸ÛóÍÛ ¸ÛÐü¶Û (Press pahn)

…é …éïõ ¸ÛóïõÛÁõ¶Ûä ¸Ûé¸ÛÁõ ™öé.ïéõ ›÷é ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛóÜ’õýÛÛ ÈÛ¦éø ÅÛÛî¦øÛ¶ÛÛ 
¸ÛÅ¸Û¾ÛÛ×¬Ûà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¾ÛÛé¤øÛ½ÛÛ•Ûé ÅÛÛ†¶Ûá•Û 
…Û¾Ûë˜ÛÁõ ÍÅÛÛé¤ø, …ÈÛÛÐüïõ ïõÛéˆÅÍÛ¶Ûà ¼ÛÛ›ä÷¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

ÅÛéµÛéÁõÛé†¦ø (Leatheroid)

©Ûé …éïõ ÍÛ”Û©Û ¸ÛþùÛ¬ÛÙ ™öé. ›÷é ïõÛé¤ø¶Û¾ÛÛ×¬Ûà ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛóÜ’õýÛÛ ÈÛ¦éø 
¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©Ûé¶Ûé •ÛóàÍÛ …¶Ûé ©ÛéÅÛ¶Ûà …ÍÛÁõ ¬Û©Ûà ¶Û¬Ûà …¶Ûé 
©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ÍÅÛÛé¤ø …¶Ûé ©ÛéÅÛ …ÈÛÛÐüïõ ©ÛÁõàïéõ, ¤ÖøÛ¶ÍÛºõÛé¾ÛéÁõ ïõÛéÁõ 
ïõÈÛÁõá•Û ¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

…é¦øÐéüÍÛàÈÛ ¤éø¸Û (Adhesive tape)

©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¼ÛÐüÛéÇÛ ̧ Ûó¾ÛÛ¨Û¾ÛÛ× ÍÛäÈÛÛÐüïõ¶ÛÛ ™öé¦øÛ¶ÛÛ ¤éø¸Ûá•Û¾ÛÛ×, ÅÛà¦ÕøÍÛ¾ÛÛ× 
…¶Ûé ›Ûé¦øÛ¨Û¾ÛÛ× ¬ÛÛýÛ ™öé. …é¦øÐéüÍÛàÈÛ ¤éø¸Û Áõ¼ÛÁõ, ¼ýÛä¤øà¾Ûà¶Û, ÁéõÜ›÷¶Û …¶Ûé 
•Ûä×þùÁõ ÈÛ•ÛéÁéõ ©Û©ÈÛÛé ÍÛÛ¬Ûé ïõÛé¤ø¶Û ºéõÜ¼Ûóïõ¶ÛÛ ¸Û¦ø ˜Û§øÈÛà ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …
ÛÈÛé ™öé. ©Ûé ÐÈÛÛ ºéõïõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ÍÛäïõÛýÛ ›ÛýÛ ™öé. ©Ûé 1/2”, 3/4”,1 
ÈÛ•ÛéÁéõ ÍÛÛ†¡ö ¾ÛÛ× ¾ÛÇé ™öé, …Û Š¸ÛÁõÛ×©Û ©Ûé P.V.C …é¦øÐéüÍÛàÈÛ ¤éø¸Û, 
ïõÛé¤¶Û …¶Ûé Ü¼Û¤øÀä¾Ûà¶Û ¤éø¸Û ©ÛÁõàïéõ ¸Û¨Û ¾ÛÇé ™öé.

Ü¼Û¤øÀä¾Ûà¶Û (Bitumen)

Ü¼Û¤øÀä¾Ûà¶Û ¶ÛÛé Š¸ÛýÛÛé•Û ›Ûé¦øÛ¨Û¶ÛÛ ÈÛÛýÛÁõÛé¶ÛÛ ¼ÛÛé“Û¶Ûé ¼ÛÛ×µÛÈÛÛ …¶Ûé 
¼Ûé¤øÁõà…Ûé¶Ûé Š¸ÛÁõ¬Ûà ÍÛàÅÛ ïõÁõÈÛÛ ¾ÛÛ¤éø ÈÛ¸ÛÁõÛýÛ ™öé. ©Ûé ÈÛÛé¤øÁõ ¸Ûóäºõ ÐüÛéýÛ 
™öé. ¸ÛÁ×õ©Ûä ïéõ¤øÅÛàïõ ¸ÛÜÁõÜÍ¬ÛÜ©Û…Ûé ¾ÛÛ× ©Ûé¾ÛÛ× Ü©ÛÁõÛ¦øÛé ¸Û¦éø ™öé. ©Ûé Áõ¼ÛÁ¶Ûà 
›÷é¾Û ÈÛÇà ÉÛïéõ ™öé.

¾ÛÛ†ïõÛ (Mica) 

©Ûé …éïõ ¸ÛóïõÛÁõ¶Ûä ”Û¶Ûà›÷ ™öé, …¶Ûé ¾ÛÛé¤øÛ-¾ÛÛé¤øÛ ÍÅÛé¼Û¾ÛÛ× ¾ÛÇé ™öé. ©Ûé¶Ûé 
ÍÛÐéüÅÛÛ†¬Ûà ̧ ÛÛ©ÛÇàÉÛà¤ø¾ÛÛ× …ÅÛ•Û ïõÁõà ÉÛïõÛýÛ ™öé. ©Ûé …Ü•¶Û …ÈÛÁõÛéµÛïõ, 
ÈÛÛé¤øÁõ ¸Ûóäºõ …¶Ûé ÍÛÛÁõÛé …ÈÛÛÐüïõ ™öé. ©Ûé¶Ûé ïõÛÇœ÷¸ÛæÈÛÙïõ ÈÛÛ¸ÛÁõÈÛä ›Ûé†…é 
ïõÛÁõ¨Û,ïéõ ©Ûé¾ÛÛ Ü©ÛÁõÛ¦ø ¸Û¦øÈÛÛ¶Ûà ÍÛ×½ÛÛÈÛ¶ÛÛ ÁõÐéüÅÛà ™öé. ÜÈÛµÛä©Û †ÍªÛà¶ÛÛ× 
Ðüà¤øá•Û …éÅÛà¾Ûé¶¤ø ©ÛÁõàïéõ ÈÛ¸ÛÁõÛýÛ ™öé.

¾ÛÛÁõ¼ÛÅÛ …¶Ûé ÍÅÛé¤ø (Marble and slate)

ýÛÛ×ÜªÛïõ Áõà©Ûé ¾ÛÛÁõ¼ÛÅÛ …¶Ûé ÍÅÛé¤ø ¾Û›÷¼Ûä©Û …ÈÛÛÐüïõ ™öé. šýÛÛÁéõ ©Ûé¶Ûé 
¸ÛÛéÅÛàÉÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ©ýÛÛÁéõ ÍÈÛà˜Û¼ÛÛé¦Ùø, ÜÍÈÛ˜Û …¶Ûé …ÈÛÁõÛéµÛïõ 
»éõ¾Û ÈÛ•ÛéÁéõ ¾ÛÛ¤éø ÍÛÛÁõÛ ¾ÛÛŠ¶¤øá•Û ©ÛÁõàïéõ Š¸ÛýÛÛé•Ûà ™öé. ÍÅÛé¤ø ÍÛÛ¾ÛÛ¶ýÛ 
Áõà©Ûé ¶Ûá˜ÛÛ ÈÛÛéÅ¤éø›÷ ¾ÛÛ¤éø ÈÛ¸ÛÁõÛýÛ ™öé. 

¾Ûàïéõ¶ÛÛ†¤ø (Micanite)

©Ûé ¾ÛÛ†ïõÛ¶ÛÛ ¤äøïõ¦øÛ …¶Ûé …ÈÛÛÐüïõ ÜÍÛ¾Ûé¶¤ø, ›÷éÈÛà ïéõ ÅÛÛ”Û¶Ûà ÍÛÛ¬Ûé 
˜ÛÛé¤øÛ¦øà¶Ûé ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. •ÛÁõ¾Ûà …¶Ûé þù¼ÛÛ¨Û ®ùÛÁõÛ ©Ûé¶Ûé •Û¾Ûé ©Ûé 
…ÛïõÛÁõ¾ÛÛ× ÈÛÛÇà ÉÛïõÛýÛ ™öé. …Û¬Ûà ©Ûé …ÈÛÛÐüïõ ©ÛÁõàïéõ …Û¾Ûë˜ÛÁõ¶ÛÛ ÍÅÛÛé¤ø 
…¶Ûé ÉÛÛºõ¤ø ïõÛé¾¸ýÛä¤øÁõ¶ÛÛ …ÈÛÛÐüïõ ©ÛÁõàïéõ ÈÛ¸ÛÁõÛýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.34
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¸ÛéÁõÛÜºõ¶Û ÈÛéîÍÛ (Paraffin wax)

©Ûé 55°C  ©ÛÛ¸Û¾ÛÛ¶Ûé ¸Ûà•ÛÇé ™öé. …¶Ûé ¸ÛÛ¨Ûà ÉÛÛéÌÛ¨Û ïõÁõ©Ûä ¶Û¬Ûà. ©Ûé 
¸Ûé¸ÛÁõ, ÅÛÛïõ¦äø, ¸ÛóéÍÛ ¼ÛÛé¦Ùø ÈÛ•ÛéÁéõ¾ÛÛ× ½Ûé› ÉÛÛéÌÛïõ©ÛÛ …Ûé™öà ïõÁõÈÛÛ ÈÛ¸ÛÁõÛýÛ 
™öé.

¼ÛéïéõÅÛÛ†¤ø (Bake lite)

©Ûé¶Ûé ïõÛé†¸Û¨Û …ÛïõÛÁõ¾ÛÛ× §øÛÇà ÉÛïõÛýÛ ™öé. ©Ûé •ÛÁõ¾Ûà …ÈÛÁõÛéµÛïõ …¶Ûé 
ÿ˜Ûä …ÈÛÛÐüïõ ™öé. ©Ûé ©ÛéÅÛ …¶Ûé ½Ûé›÷¶Ûä× ÉÛÛéÌÛ¨Û ïõÁõ©Ûä ¶Û¬Ûà. ©Ûé ÜÍÈÛ˜Û, 
¸ÅÛ•Û, ÐüÛÅ¦øÍÛÙ, Áéõ•ýÛäÅÛé¤ÍÛÙ ÈÛ•ÛéÁéõ¶Ûà ¼ÛÛé¦øà ¼Û¶ÛÛÈÛ©ÛÛ ÈÛ¸ÛÁõÛýÛ ™öé.

Áõ¼ÛÁõ (Rubber)

©Ûé Š˜Ûà …ÈÛÛÐüïõ ¶ÛÛé •Ûä¨ÛµÛ¾ÛÙ µÛÁõÛÈÛé ™öé. ©Ûé ¾ÛÛé¤øÛ ½ÛÛ•Ûé ÅÛÛ†¤øá•Û ïéõ¼ÛÅÛ 
…¶Ûé ºõÅÛéîÍÛà¼ÛÅÛ ïéõ¼ÛÅÛ ¼Û¶ÛÛÈÛÈÛÛ ÈÛ¸ÛÁõÛýÛ ™öé. ©Ûé¶Ûé ÈÛÛ©ÛÛÈÛÁõ¨Û¾ÛÛ× 
ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ©Ûé¶Ûà •Ûä¨ÛÈÛ©ÛÛ •Ûä¾ÛÛÈÛé ™öé. Áõ¼ÛÁõ¶Ûà 
›÷•ýÛÛ…é ÐüÛÅÛ¾ÛÛ× †ÅÛÛÍ¤øàïõ ¸ÅÛÛÍ¤øàîÍÛ ›÷éÈÛÛ ïéõ ¸Ûà.ÈÛà.ÍÛà. (PVC) ïéõ 
¸ÛÛéÅÛà¬Ûà¶Û¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÛýÛ ™öé.ïéõ ›÷é …ÛÅïõÅÛàÍÛ, …éÍÛà¦ø …¶Ûé ”Û¶Ûà›÷ 
©ÛéÅÛ ¶Ûé …ÈÛÁõÛéµÛé ™öé.

ÈÛÅïéõ¶ÛÛ†¡ö †¶¦øàýÛÛ Áõ¼ÛÁõ (Valcanisedindia rubber) 
(VIR)

ÉÛäµµÛ Áõ¼ÛÁõ ÍÛÅºõÁõÍÛÛ¬Ûé ¸ÛóÜïõýÛÛïõÁõà¶Ûé ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛéÉÛäµµÛ 
Áõ¼ÛÁõ ïõÁõ©ÛÛ× ¾Û›÷¼Ûä©Û …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ ¼ÛþùÅÛÛÈÛ ¬ÛÈÛÛ ™ö©ÛÛ× ÈÛµÛÛÁéõ 
…ÍÛÁõ¬Û©Ûà ¶Û¬Ûà. ¶Ûà˜ÛÛ …¶Ûé ¾ÛµýÛ¾Û ÈÛÛéÅ¤éø›÷ ÈÛÛýÛÁõ …¶Ûé ïéõ¼ÛÅÛ¶ÛÛ 
ïõÈÛÁõá•Û ¼Û¶ÛÛ…ÈÛÈÛÛ ÈÛ¸ÛÁõÛýÛ ™öé.

†¼ÛÛé¶ÛÛ†¤ø …¬ÛÈÛÛ ÈÛÅïéõ¶ÛÛ†¤ø (Ebonite or vulcanite)

©ÛéÈÛÅïéõ¶ÛÛ†Ÿ¦øÁõ¼ÛÁõ ™öé. ›÷é¾ÛÛ 30% ¬Ûà50%ÍÛÅºõÁõ …¶Ûé ©Ûé¶Ûé 150°c 
ÍÛäµÛà¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé •ÛÁõ¾Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé . ¸ÛþùÛ¬ÛÙ ÍÛ”©Û ÐüÛéýÛ ™öé 
…¶Ûé ©Ûé¶Ûé ïõÛé† ¸Û¨Û …ÛïõÛÁõ¾ÛÛ× §øÛÇàÉÛïõÛýÛ ™öé. ©Ûé¶ÛéÁõÍÛÛýÛ¨ÛÛé …¶Ûé 
½Ûé›÷¬Ûà …Ûé™öà …ÍÛÁõ ¬ÛÛýÛ ™öé ©ÛéÅÛé¦ø- …éÜÍÛ¦ø,¼Ûé¤Áõà¶Ûä× ïõ¶¤éø¶ÛÁõ, 
†¶Í¤åø¾Ûé¶Û ÍÈÛà˜Û •ÛàýÛÁõ, ¤øÜ¾ÛÙ¶ÛÅÛ ¸ÅÛé¤ÍÛ …¶Ûé ¶Ûà˜ÛÛÈÛÛéÅ¤éøš¶ÛÛ ¸Ûé¶ÛÅÛ 
¼ÛÛé¦Ùø ÈÛ•ÛéÁéõ  ¶ÛÛ  ïéõÍÛ  ¼Û¶ÛÛÈÛÈÛÛ  ¬ÛÛýÛ ™öé  ©Ûé¶Ûé •ÛÁõ¾Ûà …Û¸ÛÈÛà ›Ûé†…é ¶ÛÐüà.

ÅÛÛ”Û (Shellac)

©Ûé …éïõÍÛÛÄõ ÈÛÛÜ¶ÛÙÉÛ ™öé, ïéõ ›÷é ¸Ûé¸ÛÁõ, ïõÛ¸Û¦, ÅÛÛïõ¦äø, ÍÅÛé¤øÈÛ•ÛéÁéõ …ÈÛÛÐüïõ 
…¶Ûé ½Ûé›÷ …ÈÛÁõÛéµÛÈÛÛ¶ÛÛ •Ûä¨ÛµÛ¾ÛÙ ¶Ûé ÍÛäµÛÛÁéõ ™öé.ø

…é¶Ûé¾ÛÅÛ (Enamel)

…é¶Ûé¾ÛÅÛ ÈÛ¦éø ÈÛÛ†¶¦øá•Û ÈÛÛýÛÁõ ¸ÛÁõ …ÈÛÛÐüïõ ¸Û¦ø ˜Û¦øÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

¸ÛÛéÅÛàîÅÛÛéÁõÛ¸Ûà¶Û (Polychloroprene) (PCP)

©Ûé …éïõ ¸ÛóïõÛÁõ¶ÛÛé ¸ÅÛÛÜÍÛ¤øïõ ¶ÛÛé ¸ÛþùÛ¬ÛÙ ™öé. ›÷é ïéõ¼ÛÅÛ¶ÛÛ …ÈÛÛÐüïõ ¸Û¦øù 
¼Û¶ÛÛÈÛÈÛÛ ÈÛ¸ÛÁõÛýÛ ™öé ©Ûé ©ÛéÅÛ …¶Ûé ¸Ûé¤ÖøÛéÅÛ¶Ûé …ÈÛÁõÛéµÛé ™öé ©ÛéÍÛÅºõÁõ¶ÛÛ 
Üºõ¨Û ÍÛÛ¬Ûé, ÈÛÁõÛÇ ÍÛÛ¬Ûé, …é¾ÛÛé¶ÛàýÛÛ, ÅÛéïõÜ¤øïõ …éÜÍÛ¦ø …¶Ûé ÍÛ©Û©Û 
ÍÛäýÛÙ¸ÛóïõÛÉÛ¾ÛÛ× µÛ¦øÛïõÛ ÍÛÛ¬Ûé ÍÛÇ•Ûà Š¬Ûé ™öé

ïõÛ˜Û (Glass)

©Ûé ŠÌ¾ÛÛ …ÈÛÁõÛéµÛ …¶Ûé ‹˜ÛÛ ©Û¸Û¾ÛÛ¶Û ¾ÛÛ¤éø ýÛÛé•ýÛ ™öé. ©Ûé …ÈÛÛÐüïõ 
©ÛÁõàïéõ, ÅÛé¾¸Û¾ÛÛ× …éÈÛéÅÛÛé¸ÍÛ ©ÛÁõàïéõ …¶Ûé ÁéõÜ¦øýÛÛé ¤øÀä¼Û¾ÛÛ× ÈÛ¸ÛÁõÛýÛ ™öé.

ïõÈÛÛÙ¤ø¡ö (Quartz)

ïõÈÛÛÙ¤ø¡ö (ÜÍÛÜÅÛïõÛ) …é ÍÛÛÁõÛé …ÈÛÛÐüïõ ™öé. ÜÈÛÍ©ÛÁõ¨Û ¾ÛÛ¤éø µÛ¨ÛÛ …Ûé™öÛ 

©ÛÛ¸Û¾ÛÛ¶Ûé ïõÛé…éÜºõÍÛ¶¤ø ÐüÛéýÛ ™öé. ©ÛÛ¸Û¾ÛÛ¶Û¾ÛÛ ¬Û©ÛÛ …éïõ …éïõ ºéõÁõºõÛÁõ¶ÛÛ 
ïõÛÁõ¨Ûé ©Ûé¾ÛÛ× Ü©ÛÁõÛ¦ø ¸Û¦ø©Ûà ¶Û¬Ûà. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¸ÛÛýÛÁõÛéÜ¾Û¤øÁõ¶Ûà ÉÛà¤ÕøÍÛ 
¾ÛÛ¤éø ŠÌ¾ÛàýÛ –Û¤øïõ ©ÛÁõàïéõ, Í¸ÛÛïõá•Û ¸ÅÛ•Û ©ÛÁõàïéõ ¬ÛÛýÛ ™öé.

¸ÛÛéÍÛÙÜÅÛ¶Û (Porcelain)

©Ûé ïõÛ˜Û ›÷é¤øÅÛÛé ¼ÛÁõ¦ø ÐüÛé©ÛÛé ¶Û¬Ûà. ¾ÛÛé¤øÛ½ÛÛ•Ûé ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¹ýÛä¡ö¶ÛÛ 
ïéõÜÁõýÛÁõ ©ÛÁõàïéõ …¶Ûé †ÅÛéî¤ÖøàïõÅÛ ºõá¤øà•Û ›÷éÈÛÛ …Ûé™öÛ ÍÛäÈÛÛÐüïõ ¼Û¶ÛÛÈÛÈÛÛ 
¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

ÅÛÛÅÛ ºõÛýÛ¼ÛÁõ (Red fibre)

¾ÛÛé¤øÛ ½ÛÛ•Ûé ¾ÛÛé¤øÁõ …¶Ûé ¤ÖøÛ¶ÍÛºõÛë¾ÛéÁõ¶ÛÛ ÈÛÛ†¶¦øá•Û ïõÛ¾Û¾ÛÛ× ÍÅÛÛé¤ø  
…ÈÛÛÐüïõ , ÜÈÛ½ÛÛ•ÛàýÛ ©ÛÁõàïéõ ÈÛ¸ÛÁõÛýÛ ™öé.

©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ Ðüþù ¾Ûä›÷¼Û …ÈÛÛÐüïõÛé¶Ûä ÈÛ•ÛâïõÁõ¨Û (Insulators 
Classified according to their temperature limits)

›÷é ÍÛÅÛÛ¾Û©Û ©ÛÛ¸Û¾ÛÛ¶Û¶Ûà ¾ÛýÛÛÙþùÛ ¸ÛÁõ …ÈÛÛÐüïõÛé ïõÛé† ¸ÛóïõÛÁõ¶ÛÛ ÜÈÛ’äõÜ©Û 
ÈÛ•ÛÁõ ÍÛÅÛÛ¾Û©Û Áõà©Ûé ïõÛýÛÙ ïõÁõà ÉÛïéõ ©Ûé¶ÛÛé …ÛµÛÛÁõ …ÈÛÛÐüïõ¶ÛÛ ̧ ÛóïõÛÁõ …¶Ûé 
ÈÛ•ÛÙ ¸ÛÁõ …ÛµÛÛÁõà ™öé …¶Ûé ©Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé. (15:1271/1958)

ÈÛ•ÛÙ -Y- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 90°C

ïõÛé¤ø¶Û, ÜÍÛÅïõ, ¸Ûé¸ÛÁõ¶Ûà ÈÛÍ©Ûä…Ûé, ¸ÛóéÍÛ¼ÛÛé¦Ùø, ÅÛÛïõ¦æ×ø, ÈÛÅïéõ¶ÛÛ†¡ö¦ø 
ºõÛýÛ¼ÛÁõ ÈÛ•ÛéÁéõ ©ÛéÅÛ¾ÛÛ× ½Ûé•ÛÛ ¬Û©ÛÛ ¶Û¬Ûà.

ÈÛ•ÛÙ -A- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 105°C

ïõÛé¤ø¶Û, ÜÍÛÅïõ, ¸Ûé¸ÛÁõ¶Ûà ÈÛÍ©Ûä…Ûé, ¸ÛóéÍÛ¼ÛÛé¦Ùø, ÅÛÛïõ¦æ×ø, ÈÛÅïéõ¶ÛÛ†¡ö¦ø 
ºõÛýÛ¼ÛÁõ ÈÛ•ÛéÁéõ, šýÛÛÁéõ ¦øÛýÛ †ÅÛéïõ¤Öøàïõ ¸ÛóÈÛÛÐü¾ÛÛ× ¦äø¼ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé 
©ýÛÛÁéõ ¸Ûé¸ÛÁõ …¶ÛéÈÛÛýÛÁõ …é¶Ûé¾ÛÅÛ¶Ûä× ÈÛÛÜ¶ÛÙÉÛ ¬ÛÛýÛ ™öé.

ÈÛ•ÛÙ E- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 120°C

¾ÛÐü«Û¾Û ÈÛÛýÛÁõ …é¶Ûé¾ÛÅÛ ïõÛé¤Ùø¶Û,»éõÜ¼Ûóïõ …¶Ûé ¸Ûé¸ÛéÁõ ÅÛéÜ¾Û¶Ûé¤éø¶Û ©ÛéÅÛ 
¾ÛÛé¦øàºõÛ†¦ø …ÛÍºõÛÅ¤ø ÍÛÛ¬Ûé ÈÛ¸ÛÁõÛýÛ ™öé …¶Ûé ÜÍÛ¶¬ÛéÜ¤øïõ ÁéõÜ¡ö¶Û ÈÛÛÜ¶ÛÙÉÛ 
¸ÛÛéÅÛà†¬ÛàÅÛà¶Û, ¤éø“¤øÛ†ÅÛ ÈÛ•ÛéÁéõ ˜ÛÛéîîÍÛ ÈÛÛÜ¶ÛÙÉÛ ÍÛÛ¬Ûé ÈÛ¸ÛÁõÛýÛ ™öé.

ÈÛ•ÛÙ -B- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 130°C

ºõÛ†¼ÛÁõ ïõÛ˜Û, …éÍ¼ÛéÍ¤øÛéÍÛ, ÈÛÛÜ¶ÛÙÉÛ ºõÛ†¼ÛÁõ ïõÛ˜Û, ¤éø“¤øÛ†ÅÛ, ÈÛÛÜ¶ÛÙÉÛ  
…éÍ¼ÛéÍ¤øÛéÍÛ, ÜÍÛ¬ÛéÜ¤øï õÁéõÜ¡ö¶Û ¬Ûà ¼Û¶ÛéÅÛÛé ¾ÛÛ†ïõÛ  ÈÛ•ÛéÁéõ  ÍÛÛ¬Ûé ÈÛ¸ÛÁõÛýÛ ™öé.

ÈÛ•ÛÙ -F- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 155°C

ÈÛ•ÛÙ B ¶ÛÛ ›÷éÈÛÛ ›÷ ¸ÛþùÛ¬ÛÙ ÈÛ¸ÛÁõÛýÛÛ ™öé ¸ÛÁ×õ©Ûä ÜÍÛÜÅÛïõÛé¶Û ÁéõÜ¡ö¶Û ÍÛÛ¬Ûé 
ÈÛ¸ÛÁõÛýÛ ™öé.

ÈÛ•ÛÙ -H- ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 180°C

ÈÛ•ÛÙÛ F ¶ÛÛ ›÷éÈÛÛ ›÷ ¾Û¤øàÁõàýÛÅÛ ÈÛ¸ÛÁõÛýÛ ™öé. ¸ÛÁ×õ©Ûä ÜÍÛÜÅÛïõÛé¶Û ÁéõÜ¡ö¶Û 
ÍÛÛ¬Ûé¶ÛÛ ‹˜ÛÛ ¬Û¾ÛÙÅÛ Í¤éøÜ¼ÛÅÛà¤øà ÍÛÛ¬Ûé ÈÛ¸ÛÁõÛýÛ ™öé.

ÈÛ•ÛÙ -C ¾ÛÐü«Û¾Û ©ÛÛ¸Û¾ÛÛ¶Û 180°C ¬Ûà ÈÛµÛÛÁõÛé 

¾ÛÛ†ïõÛ, ¸ÛÛéÍÛÙÜÅÛ¶Û …¶Ûé ¼Ûà›Û ÜÍÛÁõÛÜ¾ÛïõÛé, ïõÛ˜ÛÛ, ïõÈÛÛ¤Ùø¡ö …éÍ¼ÛéÍ¤øÛéÍÛ, 
¤éø“¤øÛ†ÅÛ ºõÛ†¼ÛÁõ ïõÛ˜Û, …éÍ¼ÛéÍ¤øÛéÍÛ ¶ÛÛ ¼Û¶ÛéÅÛ ¾ÛÛ†ïõÛ (mlca) ÈÛ•ÛéÁéõ 
ÜÍÛÜÅÛïõÛé¶Û ÁéõÜ›÷¶Û ÍÛÛ¬Ûé ÍÛÛíéé¬Ûà ÈÛµÛä ¬Û¾ÛÙÅÛ Í¤éø¼ÛàÅÛà¤øà µÛÁõÛÈÛé ™öé 
(Í¤éø¼ÛàÅÛà¤øà ¶Ûà ¾ÛýÛÛÙþùÛ 225°C ¬Ûà ÈÛµÛä )

ËÛé¨Ûà ›Ûé¦øÛ¨Û (Series connection)

ËÛ¨Ûà ›Ûé¦øÛ¨Û¾ÛÛ× ›Ûé¦éøÅÛÛ ¼ÛµÛÛ …ÈÛÁõÛéµÛ¶ÛÛé ÍÛÁõÈÛÛÇÛé …é ̧ ÛÜÁõ¸Û¬Û¶ÛÛé ïäõÅÛ 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.7.34
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…ÈÛÁõÛéµÛ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé. ËÛé¨Ûà ›Ûé¦øÛ¨Û¾ÛÛ× ̧ Ûó¬Û¾Û ÅÛÛé¦ø¶ÛÛé …×Ü©Û¾Û ™öé¦øÛé 
¼Ûà›Û ÅÛÛé¦¶ÛÛ ¸Ûó¬Û¾Û ™öé¦øÛ ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. …Û¾Û ¼ÛµÛÛ›÷ ÅÛÛé¦ø 
…é¶¦ø ¤äø …é¶¦ø ›Ûé¦ÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. (Fig 3)

•	 ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¾ÛÛ× ïäõÅÛ …ÈÛÁõÛéµÛ¶ÛÛé ÈýÛÍ©Û …é ›Ûé¦éøÅÛ þùÁéõïõ …
ÈÛÁõÛéµÛ¶ÛÛ ÈýÛÍ©Û¶ÛÛ ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

	 I	 = I1 + I2 + …
	 V = V1 = V2 …

	

 ..........      ++=

21
R

1

R

1

R

1
 

Example

¼Ûé …ÈÛÁõÛéµÛÛé 4 …ÛéÐü¾Û …¶Ûé 6 …ÛéÐü¾Û ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ¾ÛÛ× ›Ûé¦éøÅÛ ™öé ©ÛÛé 
ïäõÅÛ …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé.

      ++=

21
R

1

R

1

R

1
  (since Parallel Connector)

¾ÛÛ¤éø 24
 10

6

1

4

1

R

1
       =+=

¾ÛÛ¤é R
10

 24  =  ohms = 2.4 Ω

Example

¼Ûé …ÈÛÁõÛéµÛÛé 2 ohms  …¶Ûé 4 ohms ¶Ûé ÍÛ¾ÛÛ×©ÛÁéõ 6 V ¶Ûà 
¼Ûé¤øÁõà ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 

-	 ïäõÅÛ …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé.

-	 ïäõÅÛ …¶Ûé þùÁéõïõ …ÈÛÁõÛéµÛ þùà¥ø ïõÁ×õ¤ø ÉÛÛéµÛÛé.

ïäõÅÛ …ÈÛÁõÛéµÛ

ËÛé¨Ûà ›Ûé¦øÛ¨Û¶Ûà ÅÛÛ“ÛÛÜ¨Ûïõ©ÛÛ…Ûé (Features of series 
connection):

¼ÛµÛÛ ›÷ ÅÛÛé¦¾ÛÛ×  …éïõ ÍÛÁõ”ÛÛé ïõÁ×õ¤ø ÈÛÐéü ™öé.

þùÁéõï õÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛé ÈÛÛéÅ¤éø›÷ ÅÛÛé¦øø¶ÛÛ …ÈÛÁõÛéµÛ¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ 
™öé.

…Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ÈÛÛéÅ¤éø›÷ þùÁéõï õÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛ ÈÛÛéÅ¤éø›÷¶ÛÛ ÍÛÁõÈÛÛÇÛ 
¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

ïäõÅÛ …ÈÛÁõÛéµÛ þùÁéõïõ …ÈÛÁõÛéµÛ¶ÛÛ ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

I = I1 = I2 = ........
V = V1+V2=.........
R =R1=R2=..........
Example

ªÛ¨Û …ÈÛÁõÛéµÛÛé, 3 …ÛéÐü¾Û, 9 …ÛéÐü¾Û …¶Ûé 5 …ÛéÐü¾Û ¶Ûé ËÛé¨Ûà¾ÛÛ× ›Ûé¦éøÅÛ 
™öé ©ÛÛé ïäõÅÛ …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé

›÷ÈÛÛ¼Û (Solution)

		  R	 = R1+R2+R3

			   = 3 Ω+9 Ω+5 Ω

	 ïäõÅÛ …ÈÛÁõÛéµÛ 	 = 17 Ω	

ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û (Parallel connection)

ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¾ÛÛ× þùÁéõï õÅÛÛé¦øø¶ÛÛ ÉÛÄõ…Û©Û¶ÛÛ …¶Ûé …×Ü©Û¾Û ™öé¦øÛ…Ûé  
…éïõ ÍÛÛ¬Ûé ›Ûé¦øÛýÛéÅÛÛ ÐüÛéýÛ ™öé. 

ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¶Ûà ÅÛÛ“ÛÜ¨Ûî©ÛÛ (Features of parallel 
connection)

•	 þùÁéõïõ ÅÛÛé¦ ¾ÛÛ×¬Ûà ÈÛÐéü©ÛÛé ïõÁ×õ¤ø ©Ûé ÅÛÛé¦ø¶ÛÛ …ÈÛÁõÛéµÛ ¸ÛÁõ …ÛµÛÛÜÁõ©Û 
ÐüÛéýÛ ™öé

•	 þùÁéõï õÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛé ÈÛÛééÅ¤éø›÷ ÍÛïõâ¤Õø¶Ûé …Û¸ÛéÅÛÛ ïäõÅÛ ÈÛÛéÅ¤éø›÷ ›÷é¤øÅÛÛé 
ÐüÛéýÛ ™öé.

•	 ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û ¶ÛÛé ïäõÅÛ …ÈÛÁõÛéµÛ …é ¸ÛÁõà¸Û¬Û¾ÛÛ×¶ÛÛé ÍÛÛíé¬Ûà ¶ÛÛ¶ÛÛ 
…ÈÛÁõÛéµÛ¶ÛÛ ¾ÛäÅýÛ ïõÁõ©ÛÛ× ¸Û¨Û …Ûé™öÛé ÐüÛéýÛ ™öé.

21tot
R

1

R

1

R

1
+=
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7	 VL = 40 v
	 RL = 20 ohms
	 V = 220 v

	 Vv = ______ v (ËÛé¨Ûà¾ÛÛ×)
	 Rv = ______ ohms

8	 Ri = 10 kw
	 Vv = 80 v
	 Increased to v = 240 v

	 ËÛé¨Ûà …ÈÛÁõÛéµÛ
	 Rv = ………. Kw

9	 R1 = 6 ohms
	 R2 = 12 ohms
	 R3 = 18 ohms
	 R = _______ ohms

10	 R = 6 ohms

	 R1, R2,R3  ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ¾ÛÛ× 
›Ûé¦éøÅÛ ™öé.

	 R1 = 12 ohms
	 R2 = 16 ohms
	 R3 = ________ Ohms

11	 R1 = 40 ohms
	 R2 = 60 ohms
	 V = 220 v
	 I = __________ A
	 I1 = ___ A  I2 = ___ A

12	 R2 = ________W
	 R = _________ W

1	 R1 = 12 ohms
	 R2 = 22 ohms

	 R3 = 24 ohms (ËÛé¨Ûà¾ÛÛ×)
	 R = ________ ohms 

2	 R1 = 15 ohms
	 R2 = 25 ohms
	 V = 220 V
	 V1 = _______ V
	 V2 = _______ V

3	 V = 220 V
	 R1 = 40 ohms
	 V1 = 100 V
	 R2 = _______ ohms

4	 V = 80 V
	 I = 2 D

	 R1 = 30 ohms (ËÛé¨Ûà¾ÛÛ×)
	 R2 = _______ ohms

5	 Vt = 3.5 v
	 I = 0.2 A
	 V = 60 v

	 ËÛé¨Ûà …ÈÛÁõÛéµÛ RV= ohms

6	 R1 = R2 = 484 W 
(ËÛé¨Ûà¾ÛÛ×)

	 V = 220 v
	 R = __________ ohms
	 V1 = ____________ V
	 V2 = ____________ v

…éÍÛÛˆ¶Û¾Ûé¶¤ø (Assignment)

Ω
3

1
1

3

4

R

1

Ω
4

3
4

12

4

1

2

1

tot

==

=

+
=+=

I  Total = I1 + I2 current

1.5A
4Ω
6V

R
U

I

3A
2Ω

6V

R

U
I

2
2

11

===

===

I total=3 A+1.5 A
              =3.5 A
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(Basic electricity - Ohm’s law, relation between V.I.R & related problems)		
										                 …éîÍÛÁõÍÛÛ†¡õ 1.7.35

…ÛéÐü¾Û¶ÛÛé Ü¶ÛýÛ¾Û (Ohm’s law)

V - ÈÛÛéÅ¤éø›÷ ÈÛÛéÅ¤ø¾ÛÛ× (Voltage in Volts)

I - ïõÁ×õ¤ø …éÜ¾¸ÛýÛÁõ¾ÛÛ× (Current in Ampere)

R- …ÈÛÁõÛéµÛ …ÛéÐü¾Û¾ÛÛ× (Resistance in Ohms)

ïõÛé† ¸Û¨Û ¼Û×µÛ ¸ÛÜÁõ¸Û¬Û¶ÛÛ× ¾ÛæÇ½Ûæ©Û ¸ÛÜÁõ¼ÛÇÛé(ÈÛÛéÅ¤éø›÷, ïõÁ×õ¤ø 
…¶ÛéÁéõÜ¡öÍ¤¶¤ø) …éïõ¼Ûà›Û ÍÛÛ¬Ûé …©Ûä¤ø ÍÛ×¼Û×µÛ µÛÁõÛÈÛé ™öé.

¼ÛéÜ¡öïõ ÈÛéÅýÛä (Basic Values)

¼ÛéÜ¡öïõ †ÅÛéî¤ÖøàïõÅÛ ÈÛéÅýÛä¶Ûé ÍÛ¾Û›÷ÈÛÛ ¾ÛÛ¤éø ©Ûé¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà þù¼ÛÛ¨ÛÈÛÛÇÛ 
¸ÛÛ¨Ûà¶ÛÛ ¶ÛÇ ÍÛÛ¬Ûé ïõÁõà ÉÛïõÛýÛ. 

Water pressure	 - electron pressure	 - Voltage

Amount of water	 - electron flow	 - Current

Throttling of tap	 - obstruction to	 - Resistance	
		  electron flow

ÍÛ×¼Û×µÛ (Relationships)

›Ûé …ÈÛÁõÛéµÛ¶Ûé …˜ÛÇ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé …¶Ûé ÈÛÛéÅ¤éø›÷¶Ûé ÈÛµÛÛÁõÈÛÛ¾ÛÛ× …
ÛÈÛé ©ÛÛé ïõÁ×õ¤ø ¾ÛÛ ¸Û¨Û ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé.

		  I α V

›Ûé ÈÛÛéÅ¤éø›÷¶Ûé …˜ÛÇ ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé …¶Ûé …ÈÛÁõÛéµÛ¶Ûé ÈÛµÛÛÁõÈÛÛ¾ÛÛ× …
ÛÈÛé ©ÛÛé ïõÁ×õ¤ø¾ÛÛ× –Û¤øÛ¦øÛé ¬ÛÛýÛ ™öé.

		  Iα 

…ÛéÐü¾Û¶ÛÛé Ü¶ÛýÛ¾Û (Ohm’s law)

Š¸ÛÁõ¶ÛÛ ¼Ûé ÍÛ×¼Û×µÛ ¸ÛÁõ¬Ûà …Û¸Û¨Ûé …ÛéÐü¾Û¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛàÉÛä×.

   ›÷é¶Ûé ¼Ûàœ÷ Áõà©Ûé ºéõÁõÈÛ©ÛÛ× V=R.I

…ÛéÐü¾Û¶ÛÛé Ü¶ÛýÛ¾Û ›÷¨ÛÛÈÛé ™öé, ïéõ …éïõ ›÷ ŠÌ¨Û©ÛÛ¾ÛÛ¶Û 
¼Û×µÛ ÍÛïõâ¤ø¾ÛÛ× ÈÛÐéü©ÛÛéïõÁ×õ¤ø, ¸ÛÛé¤éø¶ÉÛàýÛÅÛ ¦øàºõÁõ¶ÍÛ¶ÛÛ 
ÍÛ¸Ûó¾ÛÛ¨Û¾ÛÛ× …¶Ûé …ÈÛÁõÛéµÛ¶ÛÛ ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ 
™öé.

…ÛéÐü¾Û¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û  

Example:

…éïõ ¼ÛÅ¼Û 3.6 volts ÈÛÛéÅ¤éø›÷¶ÛÛ ¾ÛæÅýÛé ÅÛÛ†¶Û ¸ÛÁõ¬Ûà 0.2A ïõÁ×õ¤øÅÛé 
™öé ©ÛÛé ¼ÛÅ¼Û¶ÛÛ ºõàÅÛÛ¾Ûé¶¤ø¶ÛÛé …ÈÛÁõÛéµÛÉÛÛéµÛÛé. …Û¸ÛéÅÛ Ýïõ¾Û©Û V = 3.6v  
…¶Ûé I = 0.2A

R ¶ÛéÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø V=3.6v  …¶Ûé I = 0.2A

¾ÛÛ¤éø V = I×R

3.6 V = 0.2A × R

¾ÛÛ¤éø 
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Example

…éïõ ÜºõÅÛÛ¾Ûé¶¤ø ÅÛé¾¸Û¾ÛÛ× ÈÛÛéÅ¤éø›÷ 10.8 V ™öé. ÍÛ¸ÅÛÛýÛ ÈÛÛéÅ¤éø›÷ 12 V 
ÐüÛé†éé, ©ÛÛé ÈÛÛéÅ¤éø›÷ ¶ÛÛé ÈýÛýÛ ÉÛÛéµÛÛé. (Fig 5)

…ÈÛÁõÛéµÛÛé ¶ÛÛ ›Ûé¦øÛ¨ÛÛé (Resistance connections)

V = ÈÛÛéÅ¤éø›÷ (ÈÛÛéÅ¤Õø¾ÛÛ×)

R = …ÈÛÁõÛéµÛ (…ÛéÐü¾Û¾ÛÛ×)

I = ïõÁ×õ¤ †¶¤éø¶ÍÛà¤øà (…éÜ¾¸ÛýÛÁõ¾ÛÛ×)

ËÛé¨Ûà ›Ûé¦øÛ¨Û (Series connection)

ËÛé¨Ûà ›Ûé¦øÛ¨Û¶ÛÛé ïäõÅÛ …ÈÛÁõÛéµÛ …é ©Ûé¾ÛÛ ›Ûé¦éøÅÛ ¼ÛµÛÛ …ÈÛÁõÛéµÛ ÍÛÁõÈÛÛÇÛ 
¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé. ËÛé¨Ûà ›Ûé¦øÛ¨Û¾ÛÛ× ¸Ûó¬Û¾Û ÅÛÛé¦¶ÛÛé …×Ü©Û¾Û ™öé¦øÛé ¼Ûà›Û 
ÅÛÛé¦ø¶ÛÛ ¸Ûó¬Û¾Û ™öé¦øÛ ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, …Û¾Û ¼ÛµÛÛ ›÷ ÅÛÛé¦ø  
…é¶¦ø-¤äø-…é¶¦ø ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.	

ÈÛÛéÅ¤éø›÷ ¦ÖøÛé¸Û = 12 V – 10.8 = 12.V

…Û ÍÛ¸ÅÛÛýÛ ÈÛÛéÅ¤éø›÷¶Ûé ¸ÛÛé¤éø¶ÉÛàýÛÅÛ Ü¦øºõÁõ¶ÍÛ ïõÐéü ™öé.

Example

¦øÛýÛ¶Ûé¾ÛÛé¶ÛÛé …Û×©ÛÁõàïõ …ÈÛÁõÛéµÛ 0.1 ohm ™öé …¶Ûé ¦øÛýÛ¶Ûé¾ÛÛé¶ÛÛé ÈÛÛéÅ¤éø›÷ 
12 V ™öé. ›Ûé ¼ÛÐüÛÁõ¶Ûà ÍÛÜïÙõ¤ø ¾ÛÛ× 20 amps 

ïõÁ×õ¤ø …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ¦øÛýÛ¶Ûé¾ÛÛ¶ÛÛé ÈÛÛéÅ¤éø›÷ ÉÛä× ÐüÉÛé?

›÷ÈÛÛ¼Û Solution

ÈÛÛéÅ¤éø›÷ ¦ÖøÛé¸Û = ïõÁ×õ¤ø× …Û×©ÛÁõàïõ …ÈÛÁõÛéµÛ

= 20 × 0.1 volts

= 2 volts

Example (Fig 6)

…éïõ ¼Ûé¤øÁõà¶ÛÛé …Û×©ÛÁõàï …ÈÛÁõÛéµÛ õ 2 ohm ™öé. šýÛÛÁéõ 10 ohms …
ÈÛÁõÛéµÛ ¼Ûé¤øÁõà ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé, ©ýÛÛÁéõ 0.6 amps ¶ÛÛé ïõÁ×õ¤ø ¦ÖøÛé¸Û 
ïõÁéõ ™öé. ©ÛÛé ¼Ûé¤øÁõà¶ÛÛé EMF ÉÛä× ÐüÉÛé?

P.D = ÈÛÐéü©ÛÛé ïõÁ×õ¤ø x …ÈÛÁõÛéµÛ 

= 0.6 A × 10Ω 

= 06 volts

V.D = ÈÛÐéü©ÛÛé ïõÁ×õ¤ × ¼Ûé¤øÁõà¶ÛÛé …Û×©ÛÜÁõïõ …ÈÛÁõÛéµÛ

= 0.6 × 2 volt

= 1.2 volts

¼Ûé¤øÁõà¶ÛÛé EMF = (6.00 + 1.2) V

= 7.2 volts

ËÛé¨Ûà ›Ûé¦øÛ¨Û¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé (Features of series 
connection)

•	 þùÁéõïõ ÅÛÛé¦ø¾ÛÛ¬Ûà ÈÛÐéü©ÛÛé ïõÁ×õ¤ø …éïõ ÍÛ¾ÛÛ¶Û ÁõÐéü ™öé.

•	 þùÁéõïõ ÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛé ÈÛÛéÅ¤éø›÷ …é ÅÛÛé¦ø ¶ÛÛ …ÈÛÁõÛéµÛ¶ÛÛ× ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× 
ÐüÛéýÛ ™öé.

•	 …Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ÈÛÛéÅ¤éø›÷, þùÁéõïõ ÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛ ÈÛÛéÅ¤éø›÷¶ÛÛ ÍÛÁõÈÛÛÇÛ 
¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

•	 ïäõÅÛ …ÈÛÁõÛéµÛ þùÁéõïõ …ÈÛÁõÛéµÛ¶ÛÛ ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

		  I = I1 = I2 =……

	 V= v1 + v2+……

		  R= R1 + R2+……

Example

ªÛ¨Û …ÈÛÁõÛéµÛ 3 ohm, 9 ohm …¶Ûé 5 ohms ¶Ûé ËÛé¨Ûà ¾ÛÛ× ›Ûé¦éøÅÛ 
™öé. ›Ûé ïäõÅÛ …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé.

	     	 R	 = R1+R2 + R3

			   = 3Ω +9 Ω + 5 Ω

	 ïäõÅÛ …ÈÛÁõÛéµÛ 	 = 17 V

ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û (Parallel connection)

ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¾ÛÛ× ¼ÛµÛÛ ›÷ ÅÛÛé¦ø¶ÛÛ ÉÛÄõ…Û©Û¶ÛÛ …¶Ûé …×Ü©Û¾Û ™öé¦øÛ…Ûé 
…éïõ ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.7.35
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ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ (Features of Parallel 
connection)

•	 þùÁéõïõ ÅÛÛé¦ø¾ÛÛ×¬Ûà ÈÛÐéü©ÛÛé ïõÁ×õ¤ø ÅÛÛé¦ø¶ÛÛ …ÈÛÁõÛéµÛ ¸ÛÁõ …ÛµÛÛÜÁõ©Û ÐüÛéýÛ 
™öé.

•	 þùÁéõïõ ÅÛÛé¦ø ÈÛ˜˜Ûé¶ÛÛé ÈÛÛéÅ¤éø›÷ …é ÍÛïõâ¤Õø ¶Ûé …Û¸ÛéÅÛ ÈÛÛéÅ¤éø›÷ ›÷é¤øÅÛÛé 
›÷ ÐüÛéýÛ ™öé.

•	 ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¶ÛÛé ïäõÅÛ …ÈÛÁõÛéµÛ …é ¸ÛÁõà¸Û¬Û¾ÛÛ¶ÛÛé ÍÛÛé¬Ûà ¶ÛÛ¶ÛÛ …
ÈÛÁõÛéµÛ¶ÛÛ ¾ÛäÅýÛ ïõÁõ©ÛÛ ¸Û¨Û …Ûé™öÛé ÐüÛéýÛ ™öé. 

•	 ÍÛ¾ÛÛ×©ÛÁõ ›Ûé¦øÛ¨Û¾ÛÛ× ïäõÅÛ …ÈÛÁõÛéµÛ¶ÛÛé ÈýÛÍ©Û …é ›Ûé¦éøÅÛ þùÁéõïõ …
ÈÛÁõÛéµÛ¶ÛÛ ÈýÛÍ©Û ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé.

I = I1+I2+ .......

V = V1=V2 ........

 ..........      ++=

21
R

1

R

1

R

1
 

Example

¼Ûé …ÈÛÁõÛéµÛÛé 4 …ÛéÐü¾Û …¶Ûé 6 …ÛéÐü¾Û ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ¾ÛÛ× ›Ûé¦éøÅÛ ™öé ©ÛÛé 
ïäõÅÛ …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé. 

      ++=

21
R

1

R

1

R

1
  (Since parallel connection)

¾ÛÛ¤éø 24
 10

6

1

4

1

R

1
       =+=

¾ÛÛ¤éø R 10
 24  =  ohms = 2.4Ω

Example

¼Ûé …ÈÛÁõÛéµÛÛé 2 …¶Ûé 4 ohms ¶Ûé ÍÛ¾ÛÛ×©ÛÁéõ ›Ûé¦øà 6 v ¶Ûà 
¼Ûé¤øÁõà ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

	 ïäõÅÛ …ÈÛÁõÛéµÛÉÛÛéµÛÛé

=	 ïäõÅÛ …¶Ûé þùÁéõïõ …ÈÛÁõÛéµÛ þùà¥ø ïõÁ×õ¤ø ÉÛÛéµÛÛé

›÷ÈÛÛ¼Û (Solution)

ïäõÅÛ …ÈÛÁõÛéµÛ

Ω
3

1
1

3

4
R

Ω
4

3
4

12

4

1

2

1

R

1

R

1

R

1

tot

21tot
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=+=
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I Total = I1+ I2 cuvvent

¸Û¨Û  

1.5A
4Ω

6v

R

U
I

3A
2Ω

6v

R

U
I

2
2

1
1

===

===

I total	 = 3A + 1.5A

     	 	 = 4.5A

µÛÛÁõÛéïéõ …Ðüá …ÍÛÛˆ¾Ûé¶¤ø¾ÛÛ× …Û¸ÛéÅÛ …ÈÛÁõÛéµÛ…é 
¼ÛÅ¼Û¶ÛÛ ºõàÅÛÛ¾Ûé¶¤ø¶ÛÛé ™öé …¶Ûé ¼Ûà›Û ïõÁ×õ¤ øÅÛé©ÛÛ 
ÍÛÛµÛ¶ÛÛé ›÷éÈÛÛïéõ ÈÛÛÐü¶ÛÛé ¶ÛÛ ÐüÛé¶ÛÙ, ÈÛÛ†¸ÛÁõ ÈÛ•ÛéÁéõ.
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…éÍÛÛˆ¶Û¾Ûé¶¤ø (Assignment)

1		 R	 = 40 ohms

		 I	 = 6.5 Amps

		 V	 = ____ volts

2 		 V	 = 6 volts

		 I	 = 0.5 Amps

		 R	 = ____ ohms

3		 V 	 = 220 voits

		 R 	 = 820 ohms

		 I 	 = ____ Amps

4	 I 	 = 4.5 Amps

	 V 	 = 220 volts

	 R 	 = ____ ohm

5	 R 	 = 50 ohms

	 V 	 = 220 volts

	 I 	 = ____ Amps

6	 V 	 = 110 volts

	 I 	 = 4.55 Amps

	 R 	 = ____ ohms

7	 R 	 = 250 ohms

	 I 	 = 0.44 Amps

	 V	  = ____ Volts

8	 I 	 = 11.5 Amps

	 V	  = 380 volts

	 R 	 = ____ Ohms

9	 R 	 = 22 ohms

			  = 7.8 Amps

	 ÈÛÛéÅ¤éø›÷ ¦ÖøÛé¸Û

	 V	  = ____ volt

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.35
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ÜÈÛµÛä©Û ÉÛÜî©Û (Electric Power)

ýÛÛ×ªÛàïõ ½ÛÛÌÛÛ¾ÛÛ×, ÉÛÜî©Û ¶Ûé ïõÛýÛÙ ¶ÛÛ þùÁõ ©ÛÁõàïéõ …ÛéÇ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. 
¸ÛÛÈÛÁõ ¶ÛÛé …éïõ¾Û ÈÛÛé¤ø ™öé. ÜÈÛµÛä©Û ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ÜÈÛµÛä©Û ¸ÛÛÈÛÁõ¶ÛÛé …éïõ¾Û 
1 watt ™öé. ýÛÛ×ÜªÛïõ ½ÛÛÌÛÛ¾ÛÛ× 1 watt ÈÛÛé¤ø …é¤ÅÛé …éïõ ÍÛéïõ¶¦ø¾ÛÛ× 1 
N ¼ÛÇ ¬Ûà ¸ÛþùÛ¬ÛÙ ¶Ûä× 1 Metre ›÷é¤øøÅÛä× Í¬ÛÛ¶ÛÛ×©ÛÁõ ¬ÛÛýÛ ™öé. ÜÈÛµÛä©Û 
¸ÛÜÁõ¸Û¬Û¾ÛÛ× †ÅÛéî¤ÖøÛé¾ÛÛé¤øàøÈÛ ºõÛéÍÛÙ¬Ûà …ÈÛÁõÛéµÛ …¶Ûé ïõÛýÛÙ ¬ÛÛýÛ ™öé. ïõÛýÛÙ 
¶ÛÛé þùÁõ …é ¸ÛÜÁõ¸Û¬Û¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü (…é¾¸ÛàýÛÁõ) ¸ÛÁõ 
…ÛµÛÛÁõ ÁõÛ”Ûé ™öé. šýÛÛÁéõ 1 ÈÛÛéÅ¤ø¶ÛÛ E.m.f ¶ÛÛ ïõÛÁõ¨Ûé 1 amphere 
›÷é¤øÅÛÛé ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü ¸ÛÍÛÛÁõ ¬ÛÛýÛ ™öé. ©ýÛÛÁéõ 1 ÈÛÛé¤ø ›÷é¤øÅÛÛé ¸ÛÛÈÛÁõ ™öé. 
…é¾Û ïõÐéüÈÛÛýÛ.

	 ¸ÛÛÈÛÁõ = ÈÛÛéÅ¤éø›÷ø x ïõÁ×õ¤ø 

	 P = V x I

¸ÛÛÈÛÁõ(ÈÛÛé¤ø¾ÛÛ×) = ÈÛÛéÅ¤éø›÷ (ÈÛÛéÅ¤ø¾ÛÛ×) x ïõÁ×õ¤ø(…éÜ¾¸ÛýÛÁõ¾ÛÛ×)

ÜÈÛµÛä©Û, ïõÛýÛÙ, Œ›ÛÙ (Eletric work, energy)

ÜÈÛµÛä©Û ïõÛýÛÙ …¬ÛÈÛÛ Œ›ÛÙ …é ÜÈÛµÛä©Û ÉÛÜî©Û …¶Ûé ÍÛ¾ÛýÛ¶ÛÛ •Ûä¨ÛÛïõÛÁõ 
¼ÛÁõÛ¼ÛÁõ ¬ÛÛýÛ ™öé. 

	 ïõÛýÛÙ ÈÛÛé¤ø¾ÛÛ× ÍÛéïõ¶¦ø = Œ›ÛÙ (ÈÛÛé¤ø) x ÍÛ¾ÛýÛ(ÍÛéïõ¶¦ø)

		  W = P×T

…Û¬Ûà 1 Joule = 1 watt × 1 sec, ›÷é –Û¨Ûä ¶ÛÛ¶Ûä ¾ÛäÅýÛ ™öé. 

¾ÛÛé¤øÛé …éïõ¾Û 1 watt hour …¶Ûé 1 kilo watt hour ™öé.

1 w.h =3600 watt sec

1kwh = 1000 wh =3600000 watt sec.

¼ÛéÜ¡ïõ †ÅÛéî¤ÖøàÍÛà¤øà- ÜÈÛµÛä©Û ÉÛÜî©Û, ÉÛÜî©Û …¶Ûé ©Ûé¶ÛÛ …éî¾ÛÛé¶Ûà •Û¨Û©ÛÁõà ÍÈÛÛµýÛÛýÛ ÍÛÛ¬Ûé. 
(Basic electricity - Electrical power, energy and their units, calculation with 
assignments)								               …éîÍÛÁõÍÛÛ†¡õ 1.7.36

Note:ÜÈÛµÛä©Û½ÛÛÁõ¶ÛÛ ÈÛ¸ÛÁõÛÉÛ ¶ÛÛé ›÷é ”Û˜ÛÙ ¸ÛóÜ©Û 
ÜïõÅÛÛéÈÛÛé¤ø ™öé. ›÷é þéùÉÛ …¶Ûé ÁõÛšýÛ …¶ÛäÍÛÛÁõ ¼ÛþùÅÛÛýÛ 
™öé.

V	 = ÈÛÛéÅ¤éø›÷ (ÈÛÛéÅ¤ø) voltage (Volt)

i	 = ÜÈÛµÛä©Û ¸ÛóÈÛÛÐü¶Ûà Ü©ÛÈÛó©ÛÛ (…é¾¸ÛàýÛÁõ) Eurrent Intensity (A)

P	 = ¸ÛÛÈÛÁ (ÈÛÛé¤ø, ÜïõÅÛÛéÈÛÛé¤ø)õ Power (watt, kilowatts)wkw

W	 = ïõÛýÛÙ, Œ›ÛÙ (ÈÛÛé¤ø …ÈÛÁõ, ÜïõÅÛÛéÈÛÛé¤ø …ÈÛÁõ) wh,kwh

t	 = ÍÛ¾ÛýÛ (ïõÅÛÛïõ) time (hours) h

Table of analogies between mechanical and electrical quantities

Mechanical quantity Unit Electrical quantity Unit

Force ‘F’ N Voltage ‘v’ V

Velocity v=
Time

ntDisplaceme
 m/s Current I A

Time t	 Seconds Time t Seconds

Power P = F x V N 
sec

m
 

Power P = v x i W=V×A

Energy = F x v x t j = Nm Energy w = V x i x t J = w x s
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Example

1  …éïõ ÍÛïõâ¤ø¾ÛÛ× 0.25 …é¾¸ÛàýÛÁõ ›÷é¤øÅÛÛé ïõÁ×õ¤ø …¶Ûé240 ÈÛÛéÅ¤ø ›÷é¤øÅÛÛé 
ÈÛÛéÅ¤éø› ¸ÛÍÛÛÁõ ¬Û©ÛÛé ÐüÛéýÛ , ©ýÛÛÁéõ ©Ûé¾ÛÛ× ÁõÐéüÅÛÛ ÅÛé¾¸Û¶ÛÛé ¸ÛÛÈÛÁõ 
Áéõ¤øá•Û¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

	 P = V x I

	 V = 240 volts

	 I = 0.26 amperes

	 Therefore power = 240×0.25 Amperes

	 = 60 volts Ampere

But 1 watt=1 volt×1 Ampere

Therefore power=60 watts

2  10 ohms …ÈÛÁõÛéµÛ¾ÛÛ×¬Ûà 15 amperes ¶ÛÛé ïõÁ×õ¤ø ̧ ÛÍÛÛÁõ ¬ÛÛýÛ ™öé. 
…Û¬Ûà ”Û˜ÛÙ ïõÁéõÅÛÛé ¸ÛÛÈÛÁõ ÜïõÅÛÛéÈÛÛé¤ø¾ÛÛ× ÉÛÛéµÛÛé.

	 Given R = 10 …¶Ûé I = 15A

	 Power = V x L = L x R x L = F x R

	 Therefore power = 152 x 10 = 2250 watts = 2.25kw

3 200 volts ¶Ûà ÅÛÛ†¶Û ÈÛÛéÅ¤éø›÷¾ÛÛ× ¼ÛÅ¼Û 0.91 amperes ÅÛé ™öé. 
›Ûé ¼ÛÅ¼Û¶Ûé 12 ïõÅÛÛïõ ¾ÛÛ¤éø ˜ÛÛÅÛä ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ïõÛýÛÙ ¶Ûé wh 
¾ÛÛ× ÉÛÛéµÛÛé. …Ðüá V = 200 volts.

	 I = 0.91 Amps

	 t = 12 hours.

Therefore Power = V x I = 200 volts x 0.91 Amps 	
				    = 182 watt

Therefore work = P x t = 182 Watt x 12 hours

		  = 2184 watt hour

4  …éïõ …é¦ø›÷Í¤éø¼ÛÅÛ …ÈÛÁõÛéµÛ (ÜÁõýÛÛéÍ¤éø¦ø) ¸ÛÁõ ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Ûé ÅÛé¼ÛÅÛ 
ÅÛ•ÛÛ¦éøÅÛä× Ðü©Ûä×. 1.5 k ohms/0.08A. ÅÛÛé ©Ûé¶ÛÛ Áéõ¤éø¦ø ¸ÛÛÈÛÁõ ïéõ¤øÅÛÛ 
ÐüÉÛé?

	 Given: R = 1.5 k ohms: I = 0.08A

	 Find: P

	 V = R X I = 1500 ohms 0.08A = 120 volts

	 P = V X I = 120 volts 0.08A = 9.6 alternatively

	 P = I2R = (0.08A)2∙1500 ohms = 9.6w

5  …éïõ ÜÈÛµÛä©Û †ÍªÛà¶Ûé 110w ÁéõÜ¡öÍ¤ø¶ÍÛ …¶Ûé 220V ÍÛ¸ÅÛÛýÛ …
Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ïõÁ×õ¤ø …¶Ûé ¸ÛÛÈÛÁõ ÉÛÛéµÛÛé.

Resistance of electric iron (R)	 = 110 ohm.

		  Voltage (V) 		  = 220 volts.

		  Current (I) 		  =  R

V

			        		  = 
110

220
 2 amperes

		  Power(w)		  = V x I

					     = 220×2

					     = 440 watts

6  ›Ûé 1000 w, 180 volt ¶ÛÛ ˜ÛÛÁõ ÜÐü¤øÁõÛé …éïõ¼Ûà›Û ÍÛÛ¬Ûé ËÛé¨Ûà¾ÛÛ× 
240V ¶ÛÛ ÍÛ¸ÅÛÛýÛ ÍÛÛ¬Ûé ›Ûé¦éøÅÛÛ ™öé. ©Ûé¶Ûà ïõÁ×õ¤ø …¶Ûé ÈÛÐü¶Û 
ïõÁõÈÛÛ¶Ûà “Û¾Û©ÛÛ 15 amp ™öé. ©ÛÛé ïäõÅÛ ¸ÛÛÈÛÁõ ÉÛÛéµÛÛé.

	 Connection		  = series

	 No. of heaters 	 = 4

	 Heater power (w) 	 = 1000watt

	 Heater voltage 	 = 180V

	 Supply voltage 	 = 240V

Heater resistance (R) 	 =  
W

V2

				    =  10
324

1000

180 x 180
=

				    = 32.4 ohms.

	 Total resistance 	 = 32.4×4 = 129.6 ohms.

	 Total current (I) 	 =  
R

V

			   =  129.6

240

			   = 1.85 amperes.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.36
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	 Total power (w) = V × I

			   = 240×1.85 = 444 watts.

7  ›Ûé 40 watt ¶Ûà ¹ÅÛÛéÁõÛéÉÛ¶¤ øÅÛé¾¸Û¾ÛÛ×¬Ûà 0.10 ampere ¶ÛÛé ¸ÛóÈÛÛÐü 
¾ÛÇé ©ÛÛé ©Ûé¶Ûé ¸ÛóïõÛÜÉÛ©Û ¬ÛÈÛÛ ¾ÛÛ¤é ïéõ¤øÅÛÛ ÈÛÛéÅ¤éø›÷ ›Ûé†…é ?

Lamp power (W) 	 = 40 watt

Current (I) 		  = 0.10 ampere

Voltage (V) 		  =  
I

W

				    =  0.1
40

= 400 volt.

8  15 HP ¶Ûà ¾ÛÛé¤øÁõ 15 ÜþùÈÛÍÛ …¶Ûé 6 ïõÅÛÛïõ ÍÛäµÛà ºõÁéõ ™öé. ›Ûé Š›ÛÙ 
¶ÛÛé ”Û˜ÛÙ ýÛäÜ¶Û¤ø Üþù¥ø 3 Äõ. ÐüÛéýÛ ©ÛÛé ïäõÅÛ ”Û˜ÛÙ ÉÛÛéµÛÛé.

Motor power (w) 		  = 15 HP

					     = 15 × 746

					     = 11,190 watts

Consumption per day 		  = 11,190 × 6

					     = 67140

					     = 67.14 KWH

Consumption for 15 days 	 = 67.14 × 15

					     = 1007 KWH (or) unit

Cost per unit 			   = Rs. 3

Cost for total energy 		  = 3 × 1007 = Rs. 3021

…éÍÛÛˆ¶Û¾Ûé¶¤ø (Assignment)

1	 Current Consumed
	 I = 0.136 A 
	 Voltage ‘v’ =220v
	 P = ______  watts

2	 P = 500 watts
	 I = 2.27A
	 V = ______  v

3	 P = 750w
	 V = 220v
	 I = ______  A

4	 P = 60w
	 V = 200v
	 R = ______  W

5	 I = 0.455 A
	 R = 484 ohms
	 P = ______  watts

6	 P = 550w
	 R = 22 ohms
	 I = ______  A

7	 P Consumed  = 1.8 kw
	 R = 8 ohms
	 V = ______  v

8	 I Consumed = ____  A
		 P = 2 kw
	 V1 = 220v (Heating 

element voltage)
	 R = ______ w

9	 P = 100w
	 t = 1 hour 
	 Energy Consumption 	

= ______  kwh

10	 Energy Consumed
	 ‘w’ = 1 kwh
	 Power ‘P’ = 100w
	 t = ______  hr

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.7.36
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13	 Power Consumed

	 ‘P’ = 6.2kw 

	 t = 8 hours

	 Charge per kwh = 1.25 
Rupees

	 Total Cost = ______  
Rupees

14	 I = 5.45 A

		 V = 220v

	 Energy Consumed 	
= 1kwh 

	 t = ______  hr

11	 w = 1.5 kwh

	 t = 45 min

	 P = ______  w

12	 Energy meter reading 

	 w1= 6755.3 kwh

	 Increases to w2= 
6759.8kwh

	 t = 45 min

	 P = ______  kw

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.7.36
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¼ÛéÜ¡öïõ †ÅÛéïõ¤ÖøàÍÛà¤øà-˜Ûä×¼ÛïõàýÛ ¸ÛóéÁõ¨Û, ÍÛéÅºõ …¶Ûé ¾ýÛä˜ÛÅÛ †¶¦øïõ¤Õø¶ÍÛ …¶Ûé E.M.F (†ÅÛéî¤ÖøÛé¾ÛÛé¤øàÈÛ 
ºõÛéÍÛÙ)¶Ûä× Š©¸ÛÛþù¶ (Basic electricity - Magnetic induction, self and mutual inductance 
and EMF generation)							              …éîÍÛÁõÍÛÛ†¡õ 1.7.37

˜Ûä×¼ÛïõàýÛ ¸ÛóéÁõ¨Û (¾Ûé•¶Ûé¤øàïõ †¶¦ïõÉÛ¶Û) Magnetic induction

›÷ýÛÛÁéõ ¾Ûé•¶Ûé¤¶Ûé ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛé ¶ÛÜ›÷ïõ ÅÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ýÛÛÁéõ 
©Ûé ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛé ¾Ûé•¶Ûé¤øà¡ö¾Û ÅÛÛéÐü (˜Ûä×¼Ûïõ) Š©¸Û•Û ¬ÛÛýÛ ™öé. ›÷é 
¸ÛóÜïõýÛÛ¶Ûé ¾Ûé•¶Ûé¤øàïõ †¶¦øïõÉÛ¶Û ïõÐéü ™öé. ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛ¾ÛÛ× 
˜Ûä×¼Ûïõ ¼Û¶ÛÈÛÛ ¸ÛÐéüÅÛÛ ›Ûé ˜Ûä×¼Ûïõ …ÅÛ•Û µÛóäÈÛ ÍÛÛ¬Ûé ›Ûé¦éøÅÛÛýÛéÅÛ ÐüÛéýÛ ©ÛÛé 
©Ûé ¼Û×¶Ûé ÈÛ˜˜Ûé …ÛïõÌÛÙ¨Û …¶Ûé ›ä÷þùÛ-›ä÷þùÛ µÛóäÈÛÛé ÈÛ˜˜Ûé ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛ¾ÛÛ× 
…¸ÛÛïõÌÛÙ¨Û ¬ÛÛýÛ ™öé. ¾Ûé•¶Ûé¤øàïõ †¶¦øïõÉÛ¶Û ¾ÛÛ¤éø ›÷ÄõÁõà ¶Û¬ÛàïéõÅÛÛé”Û×¦Õ¶Ûà 
¸Û¤Õø¤øàÍÛÛ¬Ûé ¾Ûé•¶Ûé¤ø ›Ûé¦øÛýÛéÅÛä× ÐüÛéýÛ.

ÜÈÛµÛä©Û ¾ÛÛ¸ÛÈÛÛ¶ÛÛ ÜÈÛÜÈÛµÛ ÍÛÛµÛ¶ÛÛé¾ÛÛ× ¶ÛÁõ¾Û ÅÛÛé”Û×¦Õø¶ÛÛé µÛóäÈÛ¶ÛÛ ¤äøïõ¦øÛ¶Ûé 
ÅÛÛé”Û×¦¶Ûà ÅÛÛé”Û×¦ø¶ÛÛé ÍÛÜÇýÛÛ ÍÛÛ¬Ûé ÈÛÛ¸ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ›÷é¶ÛÛ¬Ûà ̃ Ûä×¼Ûïõ¶Ûé 
†Ü˜™ö©Û …ÛïõÛÁõ …Û¸Ûà ÉÛïõÛýÛ ›÷é ˜Ûä×¼ÛïõàýÛ †¶¦øïõÉÛ¶Û¶ÛÛ ÜÍÛµµÛÛ©Û ¸ÛÁõ 
ïõÛýÛÙ ïõÁéõ ™öé.

˜Ûä×¼ÛïõàýÛ “ÛéªÛ¶Ûà ©ÛàÈÛó©ÛÛ (Intensity of magnetic field)

˜Ûä×¼Ûî¶Ûà …ÛÍÛ¸ÛÛÍÛ¶ÛÛé ÜÈÛÍ©ÛÛÁõ ïéõ ›÷é¾ÛÛ× ˜Ûä×¼ÛïõàýÛ ¼ÛÇ …ÜÍ©Û©ÈÛ 
µÛÁõÛÈÛ©Ûä× ÐüÛéýÛ ©Ûé ÜÈÛÍ©ÛÛÁõ¾ÛÛ× ˜Ûä×¼ÛïõàýÛ •Ûä¨Û¶Ûà ©ÛàÈÛó©ÛÛ¶Ûé ˜Ûä×¼ÛïõàýÛ 
“ÛéªÛ¶Ûà ©ÛàÈÛó©ÛÛ(˜Ûä×¼ÛïõàýÛ “ÛéªÛ) ïõÐéü ™öé. ›÷é¶Ûé …“ÛÁõ (H) ÈÛ¦éø þùÉÛÛÙÈÛÛýÛ 
™öé. ©Ûé¶ÛÛé …éïõ¾Û Wb/m ™öé.

†ÅÛéî¤ÖøÛé¾Ûé•¶Ûé¤øàïõ †¶¦ïõÉÛ¶Û¶ÛÛ ÜÍÛµµÛÛ©ÛÛé …¶Ûé Ü¶ÛýÛ¾ÛÛé 
(Principles and laws of electomagntic induction)

…Å¤øÁõ¶Ûé¤øá•Û ïõÁ×õ¤¶Ûä ÈÛÐü¶Û ïõÁõ©ÛÛ ÍÛäÈÛÛÐüïõÛé ¾ÛÛ¤éø ¸Û¨Û ºéõÁõÛ¦éø¶ÛÛé 
†ÅÛéî¤ÖøÛé¾Ûé•¶Ûé¤øàïõ †¶¦øïõÉÛ¶Û¶ÛÛé Ü¶ÛýÛ¾Û ÅÛÛ•Ûä ¸Û¦éø ™öé.

†ÅÛéî¤ÖøÛé¾Ûé•¶Ûé¤øàïõ †¶¦ïõÉÛ¶Û ¾ÛÛ¤éø ºéõÁõÛ¦éø¶ÛÛé Ü¶ÛýÛ¾Û (Faraday 
law of electromagnetic induction)

ºéõÁõÛ¦éø¶ÛÛé ¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û: (Faraday’s first law)

šýÛÛÁé õïõÛé† ÍÛÜïÙõ¤ø ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛà ˜Ûä×¼ÛïõàýÛ ºõÅÛîÍÛ¶Ûà ¾ÛÛªÛÛ¾ÛÛ× 
ºéõÁõºõÛÁõ ¬ÛÛýÛ ©ýÛÛÁéõ ©Ûé¾ÛÛ× ÈÛà›÷˜ÛÛÅÛïõ ¼ÛÇ Š©¸Û•Û ¬ÛÛýÛ ™öé.

¼Ûà›Ûé Ü¶ÛýÛ¾Û  ¾Ûä›÷¼Û Š©¸Û•Û ¬Û©ÛÛ emf ¶Ûä ¾ÛæÅýÛ ºõÅÛîÍÛ ÅÛàïéõ›÷¶ÛÛ 
ºéõÁõºõÛÁõ ¶ÛÛ þùÁõ¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé.

¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øÀäÍ¦  EMF (Dyanamically induced 
EMF)

emf ¶Ûé Š©¸Û•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ïõÛé† ÈÛÛÐüïõ¶Ûé ÜÍ¬ÛÁõ ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¾ÛÛ× •ÛÜ©Û 
ïõÁõÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé …¬ÛÈÛÛ ÈÛÛÐüïõ¶Ûé ÜÍ¬ÛÁõ ÁõÛ”Ûà ˜Ûä×¼ÛïõàýÛ ºõÅÛîÍÛ¾ÛÛ× 
ºéõÁõºõÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ÈÛÛÐüïõ¾ÛÛ× emf Š©¸Û•Û ¬ÛÛýÛ ™öé. …Û Š©¸Û•Û 
¬Û©ÛÛ emf ¶Ûé ¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øÀäÍ¦ øïõÐéü ™öé.  þùÛ.©Û. ›÷¶ÛÁéõ¤øÁ 
õ(Generators)

Í¤éø¤øàïõÅÛà †¶¦øÀäÍ¦ø emf (Statically induced emf)

›÷ýÛÛÁéõ ºõÅÛîÍÛ¾ÛÛ ¬Û©ÛÛé ºéõÁõºõÛÁõ ¬ÛÛýÛ ©ýÛÛÁéõ emf Š©¸Û•Û ïõÁéõ ©Ûé¶Ûé 
Í¤éø¤øàïõÅÛà †¶¦øÀäÍ¦ø emf ïõÐéü ™öé. þùÛ.©Û ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ

Í¤éø¤øàïõÅÛà †¶¦øÀäÍ¦ øemf:

›÷ýÛÛÁéõ ˜Ûä×¼ÛïõàýÛ “ÛéªÛ ¼ÛþùÅÛÈÛÛ¶Ûé ïõÛÁõ¨Ûé ÜÍ¬ÛÁõ ÈÛÛÐüïõ¾ÛÛ× emf Š©¸Û•Û 
¬ÛÛýÛ ™öé. ©ýÛÛÁéõ ºéõÁõÛ¦éø¶ÛÛé †ÅÛéïõ¤ÖøÛé¾Ûé•¶Ûé¤øà¡ö¾Û¶ÛÛ Ü¶ÛýÛ¾Û ¸Ûó¾ÛÛ¨Ûé emf 
Š©¸Û•Û ¬Û©ÛÛ ¶Ûé Í¤éø¤øàïõÅÛà †¶¦øÀäÍ¦ø emf ïõÐéü ™öé.

Í¤éø¤øàïõÅÛà †¶¦øÀäÍ¦ øemf ¶ÛÛ ¼Ûé ¸ÛóïõÛÁõ ™öé ›÷é ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé.

1 ÍÛéÅºõ †¶¦øÀäÍ¦ emf (Self inducedemf) …é ÍÛ¾ÛÛ¶Û ïõÛé†ÅÛ¾ÛÛ× 
Š©¸Û•Û ¬ÛÛýÛ ™öé.

2 ¾ýÛä˜ýÛä…ÅÛà†¶¦øÀäÍ¦ emf (Self inducedemf) …é ¼Ûàœ÷ ïõÛé†ÅÛ¾ÛÛ× 
Š©¸Û•Û ¬ÛÛýÛ ™öé.

ÍÛéÅºõ †¶¦øïõÉÛ¶Û (Self induction)

¸ÛÜÁõ¸Û¬Û¾ÛÛ× †ÅÛéïõ¤ÖøÛé¾ÛÛé¤øàÈÛ ºõÛéÍÛÙ¶Ûé Š©¸Û•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ›÷ýÛÛÁéõ ˜Ûä×¼ÛïõàýÛ 
ºõÅÛîÍÛ ©Ûé ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ¼ÛþùÅÛÛ©ÛÛ ©Ûé ÍÛ¾ÛÛ¶Û ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ïõõÁ×õ¤ø¶Ûä ¾ÛäÅýÛ 
¸Û¨Û ¼ÛþùÅÛÛýÛ ™öé. ïõÛé† ˜ÛÛéïõïõÍÛ ÍÛ¾ÛýÛé ¾Ûé•¶Ûé¤øàïõ ºõàÅ¦ø (˜Ûä×¼ÛïõàýÛ “ÛéªÛ) 
¶ÛéÜÈÛµÛä©Û ¸ÛóÈÛÛÐü¶ÛÛ ÈÛÐü¶Û¶Ûà ÜþùÉÛÛ ¸ÛÁõ¬Ûà ¾ÛéÇÈÛà ÉÛïõÛýÛ ™öé. ÈÛÛÐüïõ¶Ûà 
ºõÁõ©Ûé¶Ûä ˜Ûä×¼ÛïõàýÛ “ÛéªÛ …é ÍÛ×¸Ûæ¨ÛÙ …éï õÍÛÛýÛïõÅÛ þùÁõÜ¾ÛýÛÛ¶Û Š©¸Û•Û ¬ÛÛýÛ 
…¶Ûé ¶ÛÛÉÛ ¸ÛÛ¾Ûé ™öé. ©Ûé ŒÅ¤øà ÜþùÉÛÛ Š©¸Û•Û ¬ÛÛýÛ …¶Ûé ©ýÛÛÁõ ¼ÛÛþù 
ºõÁõà¬Ûà ¶ÛÛÉÛ ¸ÛÛ¾Ûé ™öé. ›÷ýÛÛÁéõ ˜Ûä×¼ÛïõàýÛ“ÛéªÛ ÉÛæ¶ýÛ¾ÛÛ×¬Ûà …éïõ ÜþùÉÛÛ¾ÛÛ× 
¾ÛÐü©Û¾Û ¬ÛÛýÛ ©ýÛÛÁéõ ©Ûé ÈÛÛÐüïõ¶ÛÛ ïéõ¶®ù¬Ûà ¼ÛÐüÛÁõ¶Ûà ¼ÛÛ›ä÷ ÜÈÛÍ©ÛÁõ¨Û ¸ÛÛ¾Ûé 
™öé. …Û ÍÛ×¸Ûæ¨ÛÙ –Û¤ø¶ÛÛ þùÁõ¾ýÛÛ¶Û ©Ûé ÈÛÛÐüïõ ®ùÛÁõÛ ïõ¸ÛÛýÛ ™öé.

ÍÛéÅºõ †¶¦øïõÉÛ¶Û (Self Induction)

ºéõÁõÛ¦éø¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û ÈÛÛÐüïõ¶Ûà …×þùÁ õemf Š©¸Û•Û ¬ÛÛýÛ ™öé. …é 
›÷ Áõà©ÛéšýÛÛÁéõ ˜Ûä×¼ÛïõàýÛ “ÛéªÛ ¶ÛÛÉÛ ¸ÛÛ¾Ûé …¶Ûé ˜Ûä×¼ÛïõàýÛ ºõÅÛîÍÛÈÛÛÐüïõ 
®ùÛÁõÛ ºõÁõà¬Ûà ïõ¸ÛÛýÛ ©ýÛÛÁéõ ºõÁõà ©Ûé¾ÛÛ× emf Š©¸Û•Û ¬ÛÛýÛ ™öé. ©ÛéÍÛéÅºõ 
†¶¦øïõÉÛ¶ÛïõÐéü ™öé.

¾ýÛä˜ýÛä…ÅÛ †¶¦øïõÉÛ¶Û (Mutual Induction)

›÷ýÛÛÁéõ …éïõ ÍÛ¾ÛÛýÛ ˜Ûä×¼ÛïõàýÛ ºõÅÛîÍÛ ÍÛÛ¬Ûé ¼Ûé ïéõ ©Ûé¬Ûà ÈÛµÛä ïõÛé†ÅÛ 
ÍÛ×ïõÇÛýÛéÅÛà ÐüÛéýÛ ©ÛÛé ©ýÛÛÁéõ ©Ûé…Ûé ¾ýÛä˜ýÛä…ÅÛ †¶¦øïõÉÛ¶Û¶ÛÛé •Ûä¨ÛµÛ¾ÛÙ 
µÛÁõÛÈÛé ™öé. ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ©Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ, ¾ÛÛé¤øÁõ ›÷¶ÛÁéõ¤øÁõ …¶Ûé …¶ýÛ 
ïõÛé† ¸Û¨Û †ÅÛéÜïõ¤ÖøïõÅÛ –Û¤øïõ¶ÛÛé ¾ÛæÆ½Ûæ©Û …Ûé¸ÛÁéõ¤øá•Û ÜÍÛµµÛÛ×©Û ¸ÛÁ õïõÛýÛÙ 
ïõÁéõ ›÷é ¼Ûà›Û ˜Ûä×¼ÛïõàýÛ “ÛéªÛ ÍÛÛ¬Û éÍÛ×ïõÇÛýÛ ™öé. …éïõ ïõÛé†ÅÛ¾ÛÛ× ÈÛÐéü©ÛÛé 
ïõÁ×õ¤ø …é ©Ûé¶Ûà ¶Ûœ÷ïõ¶Ûà ¼Ûàœ÷ ïõÛé†ÅÛ¾ÛÛ× ÈÛÛéÅ¤éø›÷ Š©¸Û•Û ¬ÛÛýÛ ™öé ©Ûé¶Ûé 
¾ýÛä˜ýÛä…ÅÛ †¶¦øïõÉÛ¶Û ïõÐéü ™öé.
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…Û’äõÜ©Û 2 ¾Ûä›÷¼Û L1 coil ¶Ûà …×þùÁõïõÁ×õ¤ø ¸ÛÍÛÛÁõ ¬Û©ÛÛ ©Ûé ©Ûé¶Ûà 
…Û›ä÷¼ÛÛ›ä÷ ˜Ûä×¼ÛïõàýÛ“ÛéªÛ Š©¸Û•Û ïõÁéõ ™öé ›÷é¾ÛÛ¬Ûà …¾Ûäïõ ˜Ûä×¼ÛïõàýÛ“ÛéªÛ¶Ûà 
Áéõ”ÛÛ L2 ïõÛé†ÅÛ¾ÛÛ¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛýÛ ™öé. ›÷é¶Ûé¾ýÛä˜ýÛä…ÅÛ †¶¦øïõÉÛ¶ÛïõÐéü 
™öé. ¸Ûó¬Û¾Û ïõÛé†ÅÛ L ¾ÛÛ¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛéïõÁ×õ¤ I …¶Ûé …Û×¤øÛ¶Ûà ÍÛ×”ýÛÛ N 
ÐüÛéýÛ šýÛÛÁéõ ¼Ûàœ÷ ïõÛé†ÅÛ L2 ¾ÛÛ¤éø  ¶ÛÛ …Û×¤øÛ¶Ûà ÍÛ×”ýÛÛ N2 ÐüÛéýÛ ©ÛÛé 
¾ýÛä˜ýÛä…ÅÛ †¶¦øïõÉÛ¶ÛM ›÷é ¼Ûé ïõÛé† ›÷é¾ÛÛ¶Ûà …éïõ ïõÛé†ÅÛ L ¶Ûà ¸ÛÛé©ÛÛ¶Ûà 
ÜÍ¬ÛÜ©Û …¶Ûé …éî¼Ûà›Û¶Ûà ÜÍ¬ÛÜ©Û ¸ÛÁõ …ÛµÛÛÁ õÁõÛ”Ûé ™öé. ¼Ûé ïõÛé†ÅÛ 
ÈÛ˜˜Ûé¶ÛÛ ¾ýÛä˜ýÛä…ÅÛ ¶¦øïõÉÛ¶Û M ¶Ûé ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¶Ûà …×þùÁõ ¶ÛÁõ¾Û ÅÛÛé”Û×¦Õø¶ÛÛ 
¤äøïõ¦øÛ¶Ûà ÜÍ¬ÛÜ©Û …¶Ûé ©Ûé¶ÛÛ ¸ÛÁ õÈÛá¤øÛÇéÅÛ …Û×¤øÛ¶Ûà ÍÛ×”ýÛÛ¶Ûé …ÛµÛÛÁéõ 
•Û¨Û©ÛÁõà¾ÛÛ× ÅÛéÈÛÛýÛ ™öé.

¼Û×¶Ûé ïõÛé†ÅÛ¾ÛÛ× ÅÛÛé”Û×¦ø¶ÛÛ ¤äøïõ¦øÛ¶Ûé ÍÛ”©ÛÛ†¬Ûà ¼ÛÛ×µÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¾Û¶Ûà 
ÈÛ˜˜Ûé ºõÅÛïõÍÛ ÅÛàïéõ›÷¶Ûé ÅÛàµÛé ¬Û©Ûä ¶ÛäïõÍÛÛ¶Û …©ýÛ×©Û …Ûé™äö ¬Ûˆ ÉÛïéõ. …
Û¾Û, ¼Ûé ïõÛé†ÅÛ ÈÛ˜˜Ûé Š©¸Û•Û ¬Û©Ûä ýÛÛé•ýÛ ºõÅÛïõÍÛ ÅÛàïéõ›÷ …é ¾ýÛä˜ýÛä…ÅÛ 
†¶¦øïõ¤ø¶¤ø (M) ¶Ûà ”ÛÛ©ÛÁõà …Û¸Ûé ™öé.

¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øÀäÍ¦ø EMF (Dynamically Induced 
EMF)

›÷¶ÛÁéõ¤øÁõ (Generator): ÜÈÛ²ä©Û ›÷¶ÛÁéõ¤øÁõ …é …éÈÛä ýÛ×ªÛ ™öé ïéõ ›÷é 
ýÛÛ×ÜªÛïõ Š›ÛÙ¶Ûä ÜÈÛ²ä©Û Š›ÛÙ¾ÛÛ× Äõ¸ÛÛ×©ÛÁ õïõÁéõ ™öé.

›÷¶ÛÁéõ¤øÁõ¶ÛÛé ÜÍÛµµÛÛ×©Û(Principle of the generator): Š›ÛÙ¶ÛÛ 
Äõ¸ÛÛ×©ÛÁõ ¾ÛÛ¤éø, ›÷¶ÛÁéõ¤øÁõ …é ºéõÁõÛ¦éø¶ÛÛ †ÅÛéî¤ÖøÛé¾Û•¶Ûé¤øàï ø†¶¦øîÉÛ¶Û¶ÛÛ 
ÜÍÛµµÛÛ×©Û ¸ÛÁõ ïõÛýÛÙ ïõÁéõ ™öé.

†ÅÛéî¤ÖøÛé¾Ûé•¶Ûé¤øàïõ †¶¦øîÉÛ¶Û ¶ÛÛ ºéõÁõÛ¦éø¶ÛÛé Ü¶ÛýÛ¾Û: …Ðüà ¼Ûé Ü¶ÛýÛ¾ÛÛé ™öé.

¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û 

•	 šýÛÛÁéõ ïõÛé† ÈÛÛÐüïõ ïéõ ÍÛÜïÙõ¤ø ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛà ˜Ûä×¼ÛïõàýÛ ºõÅÛïõÍÛ ¶Ûà 
¾ÛÛªÛÛ¾ÛÛ ºéõÁõºõÛÁõ ¬ÛÛýÛ ©ýÛÛÁéõ emf Š©¸Û•Û ¬ÛÛýÛ ™öé.

¼Ûà›Û Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û:

•	 Š©¸Û•Û ¬Û©ÛÛ ÈÛà›÷˜ÛÛÅÛïõ ¼ÛÇ¶Ûä× ¾ÛæÅýÛ ºõÅÛïõÍÛ ÅÛàïéõ›÷¶ÛÛ× ºéõÁõºõÛÁõ¶ÛÛ× 
þùÁõ ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé.

emf ¶ÛÛ ̧ ÛóïõÛÁõÛé (Types of emf): ºéõÁõÛ¦éø¶ÛÛ Ü¶ÛýÛ¾Û ¾Ûä›÷¼Û ÈÛÛÐüïõ¶Ûä 
˜Ûä×¼ÛïõàýÛ “ÛéªÛ¾ÛÛ× ¬Û©Ûä ÐüÅÛ¶Û ˜ÛÅÛ¶Û …¬ÛÈÛÛ ÜÍ¬ÛÁõ ÈÛÛÐüïõ¾ÛÛ× ºõÅÛïõÍÛ 
ÅÛàïéõ›÷¶ÛÛ ¾ÛäÅýÛ¾ÛÛ× ºéõÁõºõÛÁõ ïõÁõÈÛÛ¬Ûà emf Š©¸Û•Û ïõÁõà ÉÛïõÛýÛ ™öé.

¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øýÛäÍ¦ øemf (Dynamically induced emf): 
…Û’æõõÜ©Û3a ¾ÛÛ× ¼Û©ÛÛÈýÛÛ ¾Ûä›÷¼Û ÈÛÛÐüïõ¶Ûé ÜÍ¬ÛÁõ ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¾ÛÛ× •ÛÜ©Û 
ïõÁõÛÈÛà…é ©ýÛÛÁéõ emf Š©¸Û•Û ¬ÛÛýÛ ™öé. …¬ÛÈÛÛ …Û’æõÜ©Û3a ¾Ûä›÷¼Û 
˜Ûä×¼ÛïõàýÛ “ÛéªÛ¶Ûé ÜÍ¬ÛÁõ ÈÛÛÐüïõ ¸ÛÁõ¬Ûà ¸ÛÍÛÛÁõ ïõÁõà…é ©ýÛÛÁéõ ¸Û¨Û emf 
Š©¸Û•Û ¬ÛÛýÛ ™öé. ©Ûé¶Ûé ¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øýÛæÍ¦ emf ïõÐé ™öé.

…Û’æõÜ©Û 3a …¶Ûé 3b ¾Ûä›÷¼Û ¼Û×¶Ûé ÜïõÍÍÛÛ¾ÛÛ× emf Š©¸Û•Û ïõÁõÈÛÛ 
¾ÛÛ¤éø ÈÛÛÐüïõ …é ¼ÛÇ¶Ûà Áéõ”ÛÛ…Ûé¶Ûé ïõÛ¸Ûé ™öé. …¶Ûé Š©¸Û•Û ¬Û©Ûä emf ¶Ûé 

•ÛéÅÈÛé¶ÛÛé¾Ûà¤øÁõ (G) ¶Ûà ÍÛÛéýÛ¶ÛÛ ÈÛÅÛ¨Û ¸ÛÁõ¬Ûà ¾ÛÛ¸Ûà ÉÛïõÛýÛ ™öé. …Û 
ÜÍÛµµÛÛ×©Û¶ÛÛé Š¸ÛýÛÛé•Û DC …¶ÛéAC ›÷¶ÛÁéõ¤øÁõ¾ÛÛ× ÜÈÛ²ä©Û Š©¸Û•Û ïõÁõÈÛÛ 
¾ÛÛ¤éø ¬ÛÛýÛ ™öé.

Í¤éø¤øàïõÅÛà †¶¦øýÛäÍ¦ emf (Statically induced emf): …Û’æõÜ©Û 
2¾ÛÛ× ¼Û©ÛÛÈýÛÛ ¾Ûä›÷¼Û ÜÍ¬ÛÁõÈÛÛÐüïõ ̧ ÛÁõ ºõÅÛïõÍÛ ÅÛàïéõ›÷ ¶ÛÛ ºéõÁõºõÛÁõ¶Ûé ÅÛàµÛé 
emf Š©¸Û•Û ¬ÛÛýÛ ™öé. …Û Š©¸Û•Û ¬Û©ÛÛ emf¶Ûé Í¤éø¤øàïõÅÛà †¶¦øýÛäÍ¦ø 
emf ïõÐéü ™öé. …Û’æõÜ©Û 2 ¾ÛÛ× ¼Û©ÛÛÈýÛÛ ¾Ûä›÷¼Û ïõÛé†ÅÛ 1 …¶Ûé 2 ¼Û×¶Ûé  
…éïõ¼Ûà›Û¶ÛÛ ÍÛ×¸ÛïÙõ¾ÛÛ× ¶Û¬Ûà …¶Ûé ¼Û×¶Ûé ÈÛ˜˜Ûé ïõÛé† ÜÈÛ²ä©Û ›Ûé¦øÛ¨Û 
¶Û¬Ûà.

…Û’æõÜ©Û¾ÛÛ× ¼Û©ÛÛÈýÛÛ ¾Ûä›÷¼Û ©ýÛÛÁéõ ïõÛé†ÅÛ1 ¶Ûé ¼Ûé¤øÁõà ÈÛ¦éø ÍÛ¸ÅÛÛýÛ …
Û¸ÛÈÛÛ¾ÛÛ …ÛÈÛé ©ýÛÛÁéõ ïõÛé†ÅÛ DC ¾ÛÛ× šýÛÛÁé õÍÈÛà˜Û ¶Ûé ˜ÛÛÅÛä …¬ÛÈÛÛ ¼Û×µÛ 
ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ©Ûé¾ÛÛ× emf Š©¸Û•Û ¬ÛÛýÛ ™öé. ›Ûé ÍÈÛà˜Û¶Ûé ïõÛýÛ¾Ûà 
¼Û×µÛ ïé ˜ÛÛÅÛä ÁõÛ”ÛÈÛÛ¾ÛÛ …ÛÈÛé ©ýÛÛÁéõ ïõÛé†ÅÛ1 ³ùÛÁõÛ Š©¸Û•Û ¬Û©ÛÛé ºõÅÛïõÍÛ 
…¶Ûä’õ¾Ûé Í¤éø¤øàïõ …¬ÛÈÛÛ ÉÛæ¶ýÛ ¬ÛÛýÛ ™öé …¶Ûé ïõÛé†ÅÛ 2 ¾ÛÛ× emf Š©¸Û•Û 
¬Û©Ûä ¶Û¬Ûà. DC ÍÛïõâ¤ø¶Ûà õÍÈÛà˜Û ³ùÛÁõÛ ïõÛé†ÅÛ 1 ¼Û×µÛ …¬ÛÈÛÛ ©ÛÛé ˜ÛÛÅÛä 
ïõÁõÛ©Ûà ÐüÛéýÛ ©ýÛÛÁéõ ºõÅÛïõÍÛ¾ÛÛ× ºéõÁõºõÛÁõ ¬ÛÛýÛ ©ÛÛé›÷÷ emf  Š©¸Û•Û ¬ÛÛýÛ 
™öé. 

…Û’æõÜ©Û4¾ÛÛ× þùÉÛÛÙÈýÛÛ ¾Ûä›¼Û ¼Ûé¤øÁõà …¶Ûé ÍÈÛà˜Û¶Ûé ÈÛÛÁõÛºõÁõ©Ûà þæùÁõ ïõÁõà 
ïõÛé†ÅÛ 1  ¶Ûé AC ÍÛ¸ÅÛÛýÛ ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¾ÛÛ× šýÛÛ× ÍÛäµÛà 
ïõÛé†ÅÛ 1 ¶Ûé AC ÍÛÛÍÛÙ ÍÛÛ¬Ûé ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ÐüÛéýÛ ©Ûé¤øÅÛÛ ÅÛÛ×¼ÛÛ 
ÍÛ¾ÛýÛ ÍÛäµÛà ïõÛé†ÅÛ 2¾ÛÛ× emf Š©¸Û•Û ¬ÛÛýÛ ™öé. ›÷é ïõÛé†ÅÛ 1 ¾ÛÛ× …
Å¤øÁõ¶Ûé¤øà•Û ¾Ûé•¶Ûé¤øàïõ ºõÅÛïõÍÛ Š©¸Û•Û ïõÁéõ ™öé …¶Ûé ïõÛé†ÅÛ 2 ÍÛÛ¬Ûé 
›Ûé¦øÛøýÛéÅÛ ÐüÛéýÛ ™öé. …Û ÜÍÛµµÛÛ×©Û¶ÛÛé Š¸ÛýÛÛé•Û ¤ÖøÛ¶ÍÛºõÛé¾ÛÙÁõ¾ÛÛ ¬ÛÛýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.37
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¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øýÛäÍ¦øø emf¶Ûä Š©¸ÛÛþù¶Û (Production of 
dynamically induced emf): šýÛÛÁéõ ÈÛÛÐüïõ ¾Ûé•¶Ûé¤øàïõ ºõÅÛïõÍÛ¶Ûé 
ïõÛ¸Ûé ™öé ©ýÛÛÁéõ ¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øÀäÍ¦ emf Š©¸Û•Û ¬ÛÛýÛ ™öé …Û emf 
ÜïõÍÍÛÛ¾ÛÛ× ÈÛÛÐüïõ¶Ûà ÍÛÜïÙõ¤ø ¼Û×µÛ ÐüÛéýÛ ©ýÛÛÁéõ ›÷ ïõÁ×õ¤ø ¸ÛÍÛÛÁõ ¬ÛÛýÛ ™öé.

¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øýÛäÍ¦ø emf Š©¸Û•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¶Ûà˜Ûé¶ÛÛ ¸ÛÁõà¼ÛÇÛé 
›÷ÄõÁõà ™öé.

•	 ˜Ûä×¼ÛïõàýÛ “ÛéªÛ

•	 ÈÛÛÐüïõ

•	 ÈÛÛÐüïõ …¶Ûé ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¶Ûà ¸ÛÁõÍ¸ÛÁõ¶Ûà •ÛÜ©Û 

šýÛÛÁéõ “ÛéªÛ¾ÛÛ× ÈÛÛÐüï õ‘V’ ÈÛé•Û ÈÛ¦éø •ÛÜ©Û ïõÁéõ ©ýÛÛÁéõ ©ýÛÛÁéõ Š©¸Û•Û ¬Û©Ûä 
†¶¦øýÛäÍ¦ø emf  ‘e’

       = BLV sin θ Volts

šýÛÛ (where):

B = ¾Ûé•¶Ûé¤øàïõ ¹ÅîÍÛ ¦éø¶ÍÛà¤øà,(¤éøÍÅÛÛ¾ÛÛ×)

L = “ÛéªÛ¾ÛÛ ÈÛÛÐüïõ¶Ûà …ÍÛÁõïõÛÁõïõ ÅÛ×¼ÛÛ† 

V = “ÛéªÛ …¶Ûé ÈÛÛÐüïõ ÈÛ˜˜Ûé¶ÛÛé ¸ÛÁõÍ¸ÛÁõ¶ÛÛé ÈÛé•Û ¾Ûà¤øÁõ/ÍÛéî¶¦ø¾ÛÛ× 

O =  šýÛÛÁéõ ÈÛÛÐüïõ ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¶Ûé ïõÛ¸Ûé ©ýÛÛÁéõ ¼Û¶Û©ÛÛé ”Ûä¨ÛÛé

©ÛéÈÛà  › Áõà©Ûé ¸ÛÁõà–Û¾ÛÛ× ¼ÛÛïõà¶ÛÛ ï×õ¦øî¤¶Ûà þùøÁéõï  ÜÍ¬ÛõÜ©Û ¾ÛÛ¤éø †¶¦øÀäÍ¦ø 
emf ¶Ûà •Û¨Û©ÛÁõà ïõÁõà ÉÛïõÛýÛ ™öé. ›Ûé …Û ¾ÛäÅýÛ¶Ûé …ÛÅÛé”Û¾ÛÛ× þùÉÛÛÙÈÛÈÛÛ¾ÛÛ× 
…ÛÈÛé, …¶Ûé šýÛÛÁéõ ©Ûé ÍÛ¾ÛÛ¶Û ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¶ÛÛ  N …¶Ûé S µÛóäÈÛ Ðéü¥øÇ 
ºõÁéõ ™öé ©ýÛÛÁéõ ©Ûé ÍÛÛ†¶ÛÈÛéÈÛ¶Ûà  Áõ˜Û¶ÛÛ ïõÁéõ ™öé.

ÍÛÛ¾ÛÛ¶ýÛ Áõà ©Ûé šýÛÛÁéõ …Û †¶¦øýÛäÍ¦ø emf ¶Ûà ¸ÛóÜ’õýÛÛ …Å¤øÁõ¶Ûé¤øà•Û 
ÍÈÛÄõ¸Ûé ÐüÛéýÛ ™öé …¶Ûé …Û Š©¸Û•Û ¬Û©ÛÛé …Å¤øÁõ¶Ûé¤øà•Û ïõÁ×õ¤ø¶Ûé ¦øàÍÛà 
(D.C.)  ›÷¶ÛõÁé¤øÁõ¾ÛÛ× ïõÛé¾¸Ûä¤éø¤øÁõ ³ùÛÁõÛ ¦øÛýÛÁéõî¤ø ïõÁ×õ¤ø¾ÛÛ× ºéõÁõÈÛÈÛÛ¾ÛÛ× …
ÛÈÛé ™öé.

¹ÅÛé¾Ûá•Û¶ÛÛ ›÷¾Û¨ÛÛ ÐüÛ¬Û¶ÛÛé Ü¶ÛýÛ¾Û (Fleming right hand rule):

…Û Ü¶ÛýÛ¾Û ¾Ûþùþù¬Ûà ÈÛÛÐüïõ¾ÛÛ×  Š©¸Û•Û ¬Û©ÛÛ ¦øÛýÛ¶Ûé¾ÛàïõÅÛà †¶¦øýÛäÍ¦ø 
emf ¶Ûà ÜþùÉÛÛ ›Û¨Ûà ÉÛïõÛýÛ ™öé. …Û’äõÜ©Û 6 ¾ÛÛ× þùÉÛÛÙÈýÛÛ ¾Ûä›¼Û ›÷¾Û¨ÛÛ 
ÐüÛ¬Û¶ÛÛé …×•Ûä¥øÛé÷(Thumb), ¸ÛÐéüÅÛà …Û×•ÛÇà (Four finger) …¶Ûé 
¼Ûàœ÷ …Û×•ÛÇà (Middle finger) ¶Ûé …éÈÛà Áõà©Ûé ÁõÛ”Ûà…é ïéõ ›÷é¬Ûà  
ªÛ¨Ûé ÈÛ˜˜Ûé ¸ÛÁõÍ¸ÛÁõ 90° ”Ûä¨ÛÛé ¼Û¶Ûé …Û¾Û ¸ÛÐéüÅÛà …Û×•ÛÇà ˜Ûä×¼ÛïõàýÛ 
¹ÅÛîÍÛ¶Ûà ÜþùÉÛÛ …¶Ûé …×•Ûä¥øÛé ÈÛÛÐüïõ¶ÛÛ ºõÁÈÛÛ¶Ûà  ÜþÉÛÛ ©Ûù¬ÛÛ ¼Ûàœ÷  
…Û×õ•ÛÇà¶Ûà  ÜþÉÛÛ ÈÛÛÐüùïõ¾ÛÛ×  Š©Û¸Û•Û ¬Û©ÛÛ emf ¶Ûà ÜþùÉÛÛ ¼Û©ÛÛÈÛé ™öé. 
…é¤øÅÛé ïéõ Ü¶ÛÁõà“Ûïõ ©ÛÁõºõ …¬ÛÈÛÛ Ü¶ÛÁõà“Ûïõ ¬Ûà  þäùÁ ÐüÛéýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.37
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(Basic electricity - Electrical power, HP, energy and units of electrical 
energy)									                …éîÍÛÁõÍÛÛ†¡õ 1.7.38

ÜÈÛ²ä©Û ÉÛÜïõ©Û (Electric power)

ýÛÛ×ÜªÛïõ ÉÛ¼þùÛé¾ÛÛ× ïõÐüà…é ©ÛÛé ïõÛýÛÙ ïõÁõÈÛÛ¶ÛÛ þùÁõ ¶Ûé ¸ÛÛÈÛÁõ ïõÐéü ™öé. 
¸ÛÛÈÛÁõ¶ÛÛé …éïõ¾Û watt (ÈÛÛé¤ø) ™öé. ÜÈÛµÛä©Û ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ¸Û¨Û ÜÈÛµÛä©ÛÉÛÜïõ©Û 
(Electrical power) ¶ÛÛé …éïõ¾Û 1 watt ™öé. ýÛÛ×ÜªÛïõ ÉÛ¼þùÛé¾ÛÛ× ïõÐüà…é 
©ÛÛé ¸ÛþùÛ¬ÛÙ ¸ÛÁõ 1 N ¶Ûä ¼ÛÇ …Û¸Û©ÛÛ 1 ¾Ûà¤øÁõ ¶Ûä …×©ÛÁõ 1 ÍÛéïéõ¶¦¾ÛÛ× 
ïõÛ¸Ûé ™öé. ©Ûé¶Ûé 1 ÈÛÛé¤ø ïõÐéü ™öé. ÜÈÛµÛä©Û ¸ÛÜÁõ¸Û¬Û¾ÛÛ× †ÅÛéî¤ÖøÛé¾ÛÛé¤øàÈÛ ºõÛéÍÛÙ 
…é …ÈÛÁõÛéµÛ©ÛÛ ¸ÛÁõ ïõÛ¼Ûä ¾ÛéÇÈÛà ïõÛýÛÙ ïõÁéõ ™öé ›÷ýÛÛÁéõ 1 ÈÛÛéÅ¤ø e.m.f …é 
1 …éÜ¾¸ÛýÛÁõ ïõÁ×õ¤ø ¸ÛÍÛÛÁõ ïõÁéõ ©ÛÛé ¸ÛÛÈÛÁõ 1 ÈÛÛé¤ø ›÷é¤øÅÛÛé ¬ÛÛýÛ ™öé. ïõÛýÛÙ 
ïõÁõÈÛÛ¶ÛÛé þùÁõ …é ÍÛïõâ¤ø¾ÛÛ× ÈÛÐéü©ÛÛ ïõÁ×õ¤ø (I) ¸ÛÁõ …ÛµÛÛÜÁõ©Û ™öé.

©Ûé¬Ûà ¸ÛÛÈÛÁõ = ÈÛÛéÅ¤éø›÷ x ïõÁ×õ¤ø 

	 P = v x I 

¸ÛÛÈÛÁõ (ÈÛÛé¤¾ÛÛ×) = ÈÛÛéÅ¤éø›÷ (ÈÛÛéÅ¤ø¾ÛÛ) x ïõÁ×õ¤ø (ˆÜ¾¸ÛýÛÁõ¾ÛÛ)

ÜÈÛµÛä©ÛïõÛýÛÙ, ÉÛÜïõ©Û (Electric work . energy)

ÜÈÛµÛä©ÛÉÛÜïõ©Û (Electrival power) …¶Ûé ÍÛ¾ÛýÛ¶ÛÛ •Ûä¨ÛÛïõÛÁõ¶Ûé ÜÈÛµÛä©Û 
ïõÛýÛÙ ïõÐéü ™öé

ïõÛýÛÙÈÛÛé¤ø. ÍÛéïõ¶¦ø 	 = 	 ¸ÛÛÈÛÁõ ÈÛÛé¤øø¾ÛÛ× x ÍÛ¾ÛýÛ ÍÛéïõ¶¦ø¾ÛÛ× 

	 W 	 = 	 P x t

©Ûé¬Ûà1 ›ä÷ÅÛ = 1watt x 1 sec ›÷é ”Ûä¼Û ›÷ ¶ÛÛ¶ÛÛ …éïõ¾Û ™öé, ¾ÛÛé¤øÛ  
…éïõ¾Û ©ÛÁõàïéõ 1watthour …¶Ûé 1kilowatthour (1 ÜïõÅÛÛéÈÛÛé¤ø …ÈÛÁõ) 
Š¸ÛýÛÛé•ÛÅÛéÈÛÛýÛ ™öé.

		  1 w.h = 3600 watt sec

		  1 kwh = 1000 wh = 3600000 watt sec

Example

1	 ›Ûé ÅÛé¾¸Û¶Ûà ÍÛÜïÙõ¤ø¾ÛÛ× 0.25 …éÜ¾¸ÛýÛÁõ ïõÁ×õ¤ø …¶Ûé 240 volt ÈÛÛéÅ¤éø›÷ 
¸ÛÍÛÛÁõ ¬Û©ÛÛéÐüÛéýÛ ©ÛÛé ¸ÛÛÈÛÁõÁéõÝ¤ø•Û •Û¨ÛÛé.

	 P = V x I

	 V = 240 volts (ÈÛÛéÅ¤ø)

	 I  = 0.25 …éÜ¾¸ÛýÛÁõ 

	 ¾ÛÛ¤éø ¸ÛÛÈÛÁõ = 240 volts × 0.25 Ampere

	    = 60 volts ampere

       ¸ÛÁ×õ©Ûä 1 watt = 1 volt × 1 Ampere

	 ©Ûé¬Ûà ¸ÛÛÈÛÁõ = 60 Ampere

2	 ›Ûé 15 …éÜ¾¸ÛýÛÁ ïõÁ×õ¤ø 10Ω …ÈÛÁõÛéµÛ ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛýÛ ©ÛÛé 
ÈÛ¸ÛÁõÛ©ÛÛé ¸ÛÛÈÛÁõ ÜïõÅÛÛéÈÛÛé¤ø¾ÛÛ× •Û¨ÛÛé.

	 šýÛÛ R = 10 …¶Ûé I = 15A

	 ¸ÛÛÈÛÁõ = V x I = I x R x I  = I2 R

	 ©ÛÛé ¸ÛÛÈÛÁõ = 152 x 10 = 2250 ÈÛÛé¤ø = 2.25 kw

3	 ›Ûé ¼ÛÅ¼Û¶Ûé 12 ïõÅÛÛïõ ˜ÛÛÅÛä ÁõÛ”ÛÈÛÛ¾ÛÛ× …ÛÈÛéÅÛ ÐüÛéýÛ …¶Ûé éÈÛÛéÅ¤éø›÷ 
200 v ÐüÛéýÛ …¶Ûé ¼ÛÅ¼Û 0.91 …éÜ¾¸ÛýÛÁõ ïõÁ×õ¤ø ÅÛé ©ÛÛé ïõÛýÛÙ wh ¾ÛÛ× 
ÉÛÛéµÛÛé.

	 I = 0.91 amps

	 t = 12 hours

	 ©Ûé¬Ûà ¸ÛÛÈÛÁõ = V x I = 200 volts × 0.91 amps

		        = 182 watts

©Ûé¬ÛàïõÛýÛÙ = P x t  = 182 watts × 12 hours

		        = 2184 watt.hour

4	 …éïõ …é¦ø›÷Í¤éø¼ÛÅÛ …ÈÛÁõÛéµÛ ¸ÛÁõ ¶Ûà˜Ûé ¸Ûó¾ÛÛ¨Û ÅÛé¼ÛÅÛ ÅÛ•ÛÛ¦éøÅÛä Ðü©Ûä 
1.5 k ohms / 0.08 A ©ÛÛé ©Ûé¶ÛÛ Áéõ¤éø¦ø ¸ÛÛÈÛÁõ ïéõ¤øÅÛÛ ÐüÉÛé?

	 šýÛÛ R = 1.5 k ohms ; I = 0.08 A

	 pÉÛÛéµÛÛé

	 V = R.I = 1500 ohms.	 0.08A = 120 volts

	 P = V.I = 120 volts.	 0.08A = 9.6W alternatively

	 P = I2 R = ( 0.08A)2. 1500 ohms = 9.6 W

5	 …éïõ ÜÈÛµÛä©Û †ÍªÛà¶Ûé 110W Áéõ¡öàÍ¤¶ÍÛ  …¶Ûé 220 v ÍÛ¸ÅÛÛýÛ  
…Û¸ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öê. ©ÛÛé ïõÁ×õ¤ø …¶Ûé ¸ÛÛÈÛÁõ ÉÛÛéµÛÛé.

	 ÜÈÛµÛä©Û †ÍªÛà¶ÛÛé…ÈÛÁõÛéµÛ (R) 	= 110 ohm

	 ÈÛÛéÅ¤éø›÷ (Voltage) (V) 	 = 220 volt

	 ïõÁ×õ¤ (Current) (I) 	 = 
R

V

				    = 
110

220
  2 …éÜ¾¸ÛýÛÁõ

	 ¸ÛÛÈÛÁõ (W) 		  = V x I

				    = 220 × 2

	    			   = 440 watt

6	 ›Ûé 1000 w, 180 volt ¶ÛÛ ˜ÛÛÁõ ÜÐü¤øÁõÛé …éïõ¼Ûà›Û ÍÛÛ¬Ûé ËÛé¨Ûà¾ÛÛ× 
240 V ¶ÛÛ ÍÛ¸ÅÛÛýÛ ÍÛÛ¬Ûé ›Ûé¦éøÅÛÛ ™öé ©Ûé¶Ûà ïõÁ×õ¤ø ÈÛÐü¶Û ïõÁõÈÛÛ¶Ûà 
“Û¾Û©ÛÛ  15 amp ™öé ©ÛÛé ïäõÅÛ ¸ÛÛÈÛÁõ ÉÛÛéµÛÛé.

	 ›Ûé¦øÛ¨Û		  =  ËÛé¨Ûà

	 Ðüà¤Áõø¶Ûà ÍÛ×”ýÛÛ		 = 4

	 Ðüà¤øÁõ¶ÛÛé ¸ÛÛÈÛÁõ(w) 	 = 1000 watt

	 Ðüà¤øÁõ¶ÛÛé ÈÛÛéÅ¤éø›÷		 = 180 V

	 ÍÛ¸ÅÛÛýÛ ÈÛÛéÅ¤éø›÷ 	 = 240 V
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ÜÐü¤øÁõ¶ÛÛé …ÈÛÁõÛéµÛ(R) 	 = 
W

V2

				    =  
10
324

1000

180 x 180
=

                                 	 = 32.4 ohm

		  ïäõÅÛ …ÈÛÁõÛéµÛ	 = 32.4 x 4 = 129.6 ohm

		  ïäõÅÛïõÁ×õ¤ø (I) 	 = 
R

V

				    = 
129.6

240
 = 1.85 ampere

	     ïäõÅÛ ¸ÛÛÈÛÁõ(w)  	 = V x I

			   = 240 x 1.85 = 444 watt

7	 ›Ûé 40 watt ¶Ûà ¹ÅÛÛéÁõÛéÉÛ¶¤ø ÅÛé¾¸Û¾ÛÛ×¬Ûà 0.10 …Ü¾¸ÛýÛÁõ¶ÛÛé ¸ÛóÈÛÛÐü 
¾ÛÇé ©ÛÛé ©Ûé¶Ûé ¸ÛóïõÜÉÛ©Û ¬ÛÈÛÛ ¾ÛÛ¤éøÈÛ ïéõ¤øÅÛÛ ÈÛÛéÅ¤éø›÷ ›Ûé†…é ?

	  ÅÛé¾¸Û¶ÛÛé ¸ÛÛÈÛÁõ (w)	 = 	 40 watt

		   ïõÁõ¤×ø (I)		  = 	 0.10  …éÜ¾¸ÛýÛÁõ

	        ÈÛÛéÅ¤éø› (V)	 = 	
I

W

			      	 =	
0.1
40

  = 400 volt

8	 15 HP ¶Ûà ¾ÛÛé¤øÁ õ15 day (ÜþùÈÛÍÛ) ÍÛäµÛà ÁõÛé›÷ ÜþùÈÛÍÛ¶ÛÛ 6 ïõÅÛÛïõ 
ÍÛäµÛà ºõÁéõ ™öé. ›Ûé Š›ÛÙ¶ÛÛé ”Û˜ÛÙ ýÛä¶Ûà¤ø¶ÛÛ Rs. 3/- ýÛäÜ¶Û¤ø ÐüÛéýÛ ©ÛÛé 
ïäõÅÛ ”Û˜ÛÙ ÉÛÛéµÛÛé.

¾ÛÛé¤øÁõ¶ÛÛé ¸ÛÛÈÛÁ (w) 		 = 15 hp 

			    	 = 15 x 746 = 11190 watt 

…éïõ ÜþùÈÛÍÛ¶ÛÛé ÈÛ¸ÛÁõÛÉÛ 	 = 11190 x 6

				    = 67140 = 67.14 kwh

15 ÜþùÈÛÍÛ¶ÛÛé ÈÛ¸ÛÁõÛÉÛ  	 = 67.14 x 15

			       	 = 1007 kwh (…¬ÛÈÛÛ) unit 

…éïõ ýÛä¶Ûà¤¶ÛÛé ”Û˜ÛÙ 		 = RS.3

ïäõÅÛ Œ›ÛÙ¶ÛÛé ”Û˜ÛÙ = 3 x1007 = 3021 RS.

9	 …éïõ ÜÈÛµÛä©Û †ÍªÛà¶ÛÛ Áéõ¤øá•Û 220v …¶Ûé 500 watt ™öé. ÍÛÛµÛ¶Û 
…ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé •ÛÁõ¾Û þéù”ÛÛýÛ ™öé.›÷é¶Ûé –Û¤øÛ¦øÈÛÛ ¾ÛÛ¤éø 10w  ¶ÛÛéü …
ÈÛÁõÛéµÛ ËÛé¨Ûà¾ÛÛ× ›Ûé¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé ¸ÛÛÈÛÁõ¶ÛÛé ÈýÛýÛ ïéõ¤øÅÛÛ ¤øïõÛ 
¬ÛÉÛé, …¶Ûé ËÛé¨Ûà ›Ûé¦øÛ¨Û¶ÛÛ× …ÈÛÁõÛéµÛ¾ÛÛ× ïéõ¤øÅÛÛé ¸ÛÛÈÛÁõ ÈýÛýÛ ¬ÛÉÛé?

ÜÈÛµÛä©Û †ÍªÛà¶ÛÛé ¸ÛÛÈÛÁõ (w)	 = 500 watt

	      ÈÛÛéÅ¤éø›÷ (v) 	 = 220 volt

	    …ÈÛÁõÛéµÛ (R) 	 = 
W

V2

				    = 
5

484

500

220 x 220
=

				    = 96.8 ohm

¸ÛÜÁõ¸Û¬Û¶ÛÛé ïäõÅÛ …ÈÛÁõÛéµÛ (R)	 = 96.8 + 10 = 106.8 ohm

		  ïõÁ×õ¤ø (I) 		  = 
R

V

				    = 
106.8
220

= 2.06 ampere

ÈÛ¸ÛÁõÛ©ÛÛé ¸ÛÛÈÛÁõ (W) 	 = I2 R

			      	 = 2.02 x 2.06 x 106.8

				    = 453 watt

¸ÛÛÈÛÁõ¾ÛÛ× µÛ¤ø¦øÛé  ÈÛ¸ÛÁõÛÉÛ	 = 500 - 453 = 47 watt

			   ¤ïõÛÈÛÛÁõà 	= 
500
47

x 100 = 9.4%

ËÛé¨Ûà …ÈÛÁõÛéµÛ ³ùÛÁõÛ

ÈÛ¸ÛÁõÛ©ÛÛé ¸ÛÛÈÛÁõ		  = I2 R

			        	 = 2.06 × 2.06 ×10

			         	 = 42.44 watt

…ÍÛÛ†¾Ûé¶¤ø (Assignment)

1		 ÈÛ¸ÛÁõÛ©ÛÛé ïõÁõ¤×ø
		 I = 0.127 A

		 ÈÛÛéÅ¤éø›÷ ‘v’=220 v

		 P = ______ ÈÛÛé¤ø

2	 P = 500 WATTS
 	 I = 2.61A
	 V =  ______ V

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.38
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7	 ÈÛ¸ÛÁõÛ©ÛÛé power P 	
= 1.5 KW 

	 R = 8 ohms 
	 V =_______ v

8		 ÈÛ¸ÛÁõÛ©ÛÛé I = _____ A 
		 P = 1.5 kw 
		 V1 = 220 V 		

	(heating element 	
	voltage)

		 R = _________W

9	 P = 100 W 
	 I = 2 hours 
	 Œ›ÛÙ¶ÛÛé ÈÛ¸ÛÁõÛÉÛ= ‌‌‌‌_____

Kwh

10	 ÈÛ¸ÛÁõÛýÛéÅÛ Œ›ÛÙ

	 ‘ W ‘ = 1 kwh
	 Power ‘ p ‘ = 200 w 
	 T = _______hr

3	 P = 650 W
	 V = 220 V
				    I =_______ A

	

4				    P = 50 W		
				    v = 200 v

				    R =______ w

	

5				    I = 0.455 A

				    R = 242 ohms		
				    P =_______  watts

				  

6				    P  = 440 w
				    R = 22 ohms
				    I =  ________A

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.7.38
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“ÛéªÛ¾ÛÛ¸Û¶Û(Mensuration):- ˜ÛÛéÁõÍÛ, ÅÛ×¼Û˜ÛÛéÁõÍÛ …¶Ûé ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä  ˜Û©ÛäÌïõÛé¨Û¶Ûä×  “ÛéªÛºõÇ 
…¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û (Mensuration - Area and perimeter of square, rectangle and 
parallelogram)								               …éîÍÛÁõÍÛÛ†¡õ 1.8.39

…ñ¶œ÷¶ÛàýÛÁõá•Û “ÛéªÛ¾ÛÛ× ˆ›÷¶ÛéÁõ ½ÛÛíéÜ¾ÛÜ©Ûïõ ¸ÛþùÛ¬ÛÛë  ©ÛíéýÛÛÁõõ  ïõÁõÈÛÛ ¾ÛÛ¤éø 
›÷ÂúÁõà ÍÛÛ¾Û•Ûóà ¾ÛÛ¶ÛÈÛ ÉÛÜïõ©Û ¾ÛÉÛà ¶ÛÁõà 

ÈÛ•ÛéÁéõ¶ÛÛé  …×þùÛ›÷ ïõÛ§øÈÛÛ ›÷ÂúÁõà ÐüÛéýÛ ™öé. ©Ûé¬Ûà …Û¸Û¨Ûé ½ÛÛíéÜ¾ÛÜ©Ûïõ 
¸ÛþùÛ¬ÛÛë ÍÛÛ¬Ûé ›Ûé¦øÛýÛéÅÛÛ ©Û¾ÛÛ¾Û ÍÛ×¼ÛÜµÛ©Û ÍÛäªÛÛé ”Ûæ¼Û ›÷ ›Û¨ÛÈÛÛ ›÷ÂúÁõà 
™öé. 

ÅÛ×¼ÛÛ†			   - l  Unit 

¸ÛÐüÛéÇÛ†  …¬ÛÈÛÛ ›Û¦øÛ†	 - b Unit

ÜÈÛïõ¨Ûñ			   - d Unit

ÈýÛÛÍÛ			   - d Unit

ÜªÛšýÛÛ			   - r Unit

…µÛñ¸ÛÜÁõÜ¾ÛÜ©Û		  - S Unit

¸ÛÜÁõÜ¾ÛÜ©Û			  - P Unit

¸ÛÜÁõµÛ			   - C Unit

“ÛéªÛºõÇ			   - A Unit2

¸ÛóäÌ¥Õø¹Ç			   - T.S.A Unit2

¼ÛÛ›ä÷¶Ûä× “ÛéªÛºõÇ  		  - L.S.A Unit2 

–Û¶ÛºõÇ			   - V Unit3

˜ÛÛéÁõÍÛ Square
…Û …Û’õèèèõÜ©Û¶Ûé ÜÈÛÉÛéÌÛ ˜ÛÛÁõ ¼ÛÛ›ä÷…Ûé ÐüÛéýÛ ™öé. ÍÛÛ¾Û ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷…Ûé 
ÍÛ¾ÛÛ×©ÛÁõ ÐüÛéýÛ ™öé. ©Ûé¶Ûà ˜ÛÛÁéõýÛ ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà

ÐüÛéýÛ ™öé. ©Ûé¶Ûà  ¼ÛµÛà  ›÷ ¼ÛÛ›ä÷…Ûé 90˚ ”Ûä¨Ûé §øÇéÅÛà  ™öé.

		  A = a2 (or) unit2 

		  p = 4a 

		  d = 2a  

		  A = 
2

d
 Unit ›÷ýÛÛ = 2a  =  1.414

…éïõ ˜ÛÛéÁõÍÛ ¼ÛóÛÉÛÉÛà¤¶Ûä×  “ÛéªÛ¹Ç ÉÛÛéµÛÛé. ›÷é¶Ûà ¸ÛÜÁõÜ¾Û©Ûà 31.2 cm 
™öé

		  ¸ÛÜÁõÜ¾ÛÜ©Û (P) = 4a = 31.2 cm

		  a = 4
31.2

 = 7.8 cm 

        “ÛéªÛ¹Çø (A) = a2 

                  = 7.8 x 7.8 = 60.84 cm2

ŠþùÛÐüÁõ¨Û (Examples) 

1	 …ééïõ ˜ÛÛéÁÍÛ¶Ûà ¼ÛÛ›ä×÷¶Ûä  ¾ÛÛ¸Û 18 cm ™öé. ©ÛÛé ˜ÛÛéÁõÍÛ¶Ûàõ ¸ÛÜÁÜ¾ÛÜ©Û 
ÜÈÛî¨ÛÙ …¶Ûé “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

˜ÛÛéÁõÍÛ¶Ûà  ¼ÛÛ›ä÷¶Ûä×  ¾ÛÛ¸Û (a)	 = 18 cm

	 ¸ÛÜÁõÜ¾ÛÜ©Û (P) 	 = 4a

			   = 4×18 = 72 cm

	 ÜÈÛî¨ÛÙ (d)    	 = 2  x a

			   = 2  ×18 = 1.414 × 18

			   = 25.45 cm

	 “ÛéªÛ¹Ç(A)	 = a2

			   = 18×18   = 324 cm2 

˜ÛÛéÁõÍÛ¶Ûà  ¸ÛÜÁõÜ¾ÛÜ©Û 	 = 72  cm

ÜÈÛî¨ÛÙ  = 25.45 cm, “ÛéªÛ¹Çø = 324 cm2

2	 ›Ûé ˜ÛÛéÁõÍÛ¶ÛÛ ÜÈÛî¨ÛÙ¶Ûä×  ¾ÛÛ¸Û 10 cm ™öé. ©ÛÛé ˜ÛÛéÁõÍÛ¶Ûä×  “ÛéªÛºõÇ  
ÉÛÛéµÛÛé.

       ˜ÛÛéÁõÍÛ¶ÛÛé ÜÈÛî¨ÛÙ  (d) = 2 x a  =10 cm

			   ¼ÛÛ›ä÷ (a) = 
2

d

		  “ÛéªÛºÇ (a2 ) 	 = 
2

2d

  			       	 = 
2

100
2

103

=

			   = 50 cm2

˜ÛÛéÁõÍÛ¶Ûä×  “ÛéªÛ¹Ç       	 = 50 cm2 
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3 …éïõ ˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 748 cm ™öé …¶Ûé ¼Ûà›Û ˜ÛÛéÁõÍÛ¶Ûà  
¸ÛÜÁõÜ¾ÛÜ©Û 336 cm  ™öé. …Û ¼Ûé ˜ÛÛéÁõÍÛ¶ÛÛé  “ÛéªÛºõÇ¶ÛÛé

ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ªÛà›Û ˜ÛÛéÁõÍÛ¶Ûä×  “ÛéªÛ¹Ç ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 
ÉÛÛéµÛÛé.

˜ÛÛéÁõÍÛ¶Ûà  ¼ÛÛ›ä ¶Ûä×  ¾ÛÛ¸Û	 = ¸ÛÜÁõÜ¾ÛÜ©Û

		  (a)	         4   			 
1st ˜ÛÛéÁõÍÛ 

		  ¼ÛÛ›ä (a) 		 = 1st  ˜ÛÛéÁõÍÛ¶Ûà  ¸ÛÜÁõÜ¾ÛÜ©Û 

                 			      4

				    = 
187

4

748
=

“ÛéªÛ¹Ç (A)  		  = a2

				    = 187 x 187

				    = 34.969 cm2

2nd ˜ÛÛéÁõÍÛ 

¼ÛÛ›ä (a) 		  = ¼Ûà›Û ˜ÛÛéÁõÍÛ¶Ûà  ¸ÛÜÁõÜ¾ÛÜ©Û 

                                  	    4

			   = 84cm
4

336
=

“ÛéªÛºõÇ (A) 		  = a2

			                = 84 x 84

				    = 7,056 cm2

¼Ûé ˜ÛÛéÁõÍÛ¶Ûä× ïäõÅÛ “ÛñªÛ¹Ç 	 = 34,969  + 7,056

			   = 42,025 cm2

¼Ûé ˜ÛÛéÁõÍÛ¶Ûä×  ïäõÅÛ “ÛéªÛ¹Ç 	 = 3rd ˜ÛÛéÁõÍÛ¶Ûä×  “ÛñªÛ¹Ç

3rd ˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛ¹Ç       	 = a2 = 42,025 cm2

¼ÛÛ›ä÷ (a)  		  = 42.025   = 250 cm

¸ÛÜÁõÜ¾ÛÜ©Û (P) 		  = 4 x a

                     		  = 4 x 205

				    = 820 cm

3rd ˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 	 = 820 cm

…éÍÛÛ†¾Ûé¶¤ø (Assignment)

1 	…éïõ ˜ÛÛéÁõÍÛ Í¤øàÅÛ ¸ÅÛé¤Õø¶Ûä× “ÛéªÛ¹Ç, ¸ÛÜÁõÜ¾ÛÜ©Û …¶Ûé ÜÈÛïõ¨ÛÙ ÉÛÛéµÛÛé, 
›÷é¶Ûà× ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 28.1 cm  

2 	…éïõ ˜ÛÛéÁõÍÛ¶Ûä×  “ÛéªÛ¹Ç ÉÛÛéµÛÛé. ›÷é¶ÛÛé ÜÈÛïõ¨Ûñ 8.5 cm ¼ÛÁõÛ¼ÛÁõ 
™öé.

3 	…éïõ ̃ ÛÛéÁõÍÛ¶Ûä×  “ÛñªÛ¹Ç ÉÛÛéµÛÛé. ›÷é ̃ ÛÛéÁõÍÛ¶Ûà  ¼ÛÛ›ä÷¶Ûä×  ¾ÛÛ¸Û 28 cm  
™é.

4	 …éïõ ˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛ¹Ç  169  m2 ÐüÛéýÛ ©ÛÛé  ©Ûé¶Ûà  ¼ÛÛ›ä÷¶Ûä  ¾ÛÛ¸Û 
ÉÛÛéµÛÛé.

5	 ›Ûé ˜ÛÛéÁõÍÛ¶ÛÛ ÜÈÛïõ¨ÛÙ¶Ûä×ä ¾ÛÛ¸Û 20 cm ÐüÛéýÛ ©ÛÛé ˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛºõÇ 
ÉÛÛéµÛÛé.

6	 …éïõ ˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛÛéµÛÛé. ›÷é¶ÛÛ× ÜÈÛïõ¨ÛÙ¶Ûä× ¾ÛÛ¸Û 144m ™öé.

7	 …éïõ ˜ÛÛéÁõÍÛ ¸ÅÛÛé¤ø¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 48m ™öé. ©ÛÛé ©Ûé¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.

ÅÛ×¼Û˜ÛÛéÁõÍÛ (Rectangle)

…Û ˜ÛÛÁõ ¼ÛÛ›ä÷…Ûé ÈÛÛÇà …ÛïèõÜ©Û ™öé. ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷ ÍÛ¾ÛÛ×©ÛÁõ ÐüÛéýÛ ™öé. 
¸ÛÛÍÛé¶Ûà ¼ÛÛ›ä÷…Ûé ÈÛ˜˜Ûé¶ÛÛ ”Ûæ¨ÛÛ 90˚ ¶ÛÛ ÐüÛéýÛ ™öé.

A = Area (“ÛéªÛºõÇ)= ÅÛ×¼ÛÛ† × ¸ÛÐüÛéÇÛ† = l.b unit2

P = Perimeter (¸ÛÜÁõÜ¾ÛÜ©Û) = 2 (l + b) unit

Digonal (ÜÈÛïõ¨ÛÙ) S = 22 bl +  unit 

ŠþùÛÐüÁõ¨ÛÛé (Examples)

1	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛºõÇ, ¸ÛÜÁõÜ¾ÛÜ©Û …¶Ûé ÜÈÛïõ¨ÛÙ ÉÛÛéµÛÛé. ›÷é¶Ûà 
ÅÛ×¼ÛÛ† …¶Ûé ¸ÛÐüÛéÇÛ† …¶Ûä’õ¾Ûé 144mm …¶Ûé 60mm ™öé.

	 Area “ÛéªÛºõÇ A	 = l × b  unit2

				    = 144 × 60 = 8640 mm2

	 Perimeter ¸ÛÜÁõÜ¾ÛÜ©Û P	 = (l + b) unit

			    	 = 2 (144 + 60)

			   = 2 ×204 = 408 mm

	 Diagonal (ÜÈÛïõ¨ÛÙ) = d = 22 bl +  unit

		         	 = 22 60144 +  

			   = 360020736 +

			   = 24336  = 156mm

2	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 42cm ›÷é¤øÅÛà ™öé. ›Ûé ©Ûé¶Ûà ¸ÛÐüÛéÇÛ† 
9cm ÐüÛéýÛ ©ÛÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà  ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

			   P	 = 42c.m

			   b	 = 9 cm		

			   l	 = ?

		          P = 2(l+b) 	= 42

		          2( l + 9) 	= 42
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		  l + 9 	 = 42 / 2

		  l + 9 	 =21

		  l 	 = 21-9

		  l 	 = 12 c.m

3	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ̧ ÛÜÁõÜ¾ÛÜ©Û 48cm ™öé …¶Ûé ÅÛ×¼ÛÛ† ©Ûé¶Ûà ̧ ÛÐüÛéÇÛ† 
ïõÁõ©ÛÛ 4cm ÈÛµÛÛÁéõ ™öé. ©ÛÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ÅÛ×¼ÛÛ† …¶Ûé ¸ÛÐüÛéÇÛ† 
ÉÛÛéµÛÛé.

		  P 	 = 48cm

		  b 	 = x

		  l 	 = x + 4

	 2(l+b)		  = ÜÁõÜ¾ÛÜ©Û

	 2(x+4+x)	 = 48

	 2(2x+4)		 = 48

	 4x+8		  = 48

		  4x	 = 48 - 8

		  x 	 = 
4

40
   = 10

		  x 	 = ¸ÛÐüÛéÇÛˆ= 10 cm.

        	 ÅÛ×¼ÛÛˆ  = x + 4 = 10 + 4 = 14 cm.

4	 1000cm x 500cm ¾ÛÛ¸Û µÛÁõÛÈÛ©Ûà ÉÛà¤ø¾ÛÛ×¬Ûà 50 cm x 20 cm 
¾ÛÛ¸Û ÍÛÛ†¡ö¶ÛÛ× ïéõ¤øÅÛÛ ÅÛ×¼Û˜ÛÛéÁõÍÛ ¤äøïõ¦øÛ ïõÛ¸Ûà ÉÛïõÛýÛ.

ÉÛà¤ø¶Ûà ÍÛÛˆ¡ö=1000 cm x 500 cm

ïõÛ¸ÛÈÛÛ¶ÛÛ ¬Û©ÛÛ ÅÛ×¼Û˜ÛÛéÁõÍÛ ¤äøïõ¦øÛ¶ÛÛ× ¾ÛÛ¸Û = 50 cm x 20 cm

ÅÛ×¼ÛÛˆ ¾Ûä›÷¼Û ïõÛ¸ÛÈÛÛ¶ÛÛ ¬Û©ÛÛ ¤äøïõ¦øÛ¶Ûà ÍÛ×”ýÛÛ 	 = 50

1000
 = 20

¸ÛÐüÛéÇÛˆ ¾Ûä›÷¼Û ïõÛ¸ÛÈÛÛ¶ÛÛ ¬Û©ÛÛ ¤äøïõ¦øÛ¶Ûà ÍÛ×”ýÛÛ 	 = 
20

500
 = 25

ïäõÅÛ ïõÛ¸ÛÈÛÛ¶ÛÛ ¬Û©ÛÛ ¤äøïõ¦øÛ¶Ûà ÍÛ×”ýÛÛ 		  = 20 x 25

			          		  = 500

5	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 320 ¾Ûà¤øÁõ ™öé. ©Ûé¶Ûà ¼Ûé ¼ÛÛ›ä÷…Ûé¶ÛÛ 
¾ÛÛ¸Û¶ÛÛ •Ûä¨ÛÛé«ÛÁõ 5:3 ÐüÛéýÛ ©ÛÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

	 •Ûä¨ÛÛé«ÛÁ (Ratio)	 = 5:3 = l : b

   ÅÛ×¼ÛÛˆ (legth)    	 = 5x

	 ¸ÛÐüÛéÇÛ† (breath )	 = 3x

	 2 (l + b)             	 = ¸ÛÜÁõõÜ¾ÛÜ©Û

	 2 (5x + 3x)            	 = 320

	 2 (8x)                  	 = 320

	 16x                      	 = 320

    			  x	 = 16

320
  = 20

	 l = 5x 	 = 5 x 20 = 100 m

     b = 3x 	 = 3 x 20 = 60 m

“ÛéªÛºõÇ (A)	 = l x b

			   = 100×60

			   = 6000 m2  

…éÍÛÛˆ¾Ûé¶¤ø (Assignment)

1	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ ¸ÅÛÛé¤ø¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé. ›÷é¶Ûà ¼ÛÛ›ä÷…Ûé …¶Ûä’õ¾Ûé 
24 ¾Ûà¤øÁõ …¶Ûé 20 ¾Ûà¤øÁõ ™öé. ©ÛÛé ©Ûé ¸ÅÛÛé¤ø¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û ¸Û¨Û 
ÉÛÛéµÛÛé.

2	 65cm×30cm ¾ÛÛ¸Û¶ÛÛ ¼ÛóÛÍÛ ÉÛà¤ø¾ÛÛ×¬Ûà 5cm x 4cm ¾ÛÛ¸Û¶ÛÛ 
ïéõ¤øÅÛÛ ÅÛ×¼Û˜ÛÛéÁõÍÛ ¤äøïõ¦øÛ ¾ÛéÇÈÛà ÉÛïõÛýÛ.

3	 ›Ûé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 400 metres …¶Ûé ©Ûé¶Ûà ÅÛ×¼ÛÛˆ 140 
metres ÐüÛéýÛ ©ÛÛé, ¸ÛÐüÛéÇÛˆ …¶Ûé “ÛéªÛºõÇ ÉÛÛéµÛÛé.

4	 ›Ûé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ÍÛÛ¾ÛÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷…Ûé 64cm …¶Ûé 25cm ™öé. 
©ÛÛé ©Ûé¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.

5	 ›Ûé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛºõÇ 224cm2 …¶Ûé ©Ûé¶Ûà ÅÛ×¼ÛÛˆ 16cm ÐüÛéýÛ 
©ÛÛé, ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ¸ÛÐüÛéÇÛˆ ÉÛä× ÐüÉÛé?

6	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷…Ûé 16cm …¶Ûé 12cm ™öé. ©ÛÛé ÜÈÛïõ¨ÛÙ¶Ûà 
ÅÛ×¼ÛÛˆ ÉÛä× ÐüÉÛé?

7	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûà ̧ ÛÜÁõÜ¾ÛÜ©Û 100cm …¶Ûé ÅÛ×¼ÛÛˆ …¶Ûé ̧ ÛÐüÛéÇÛˆ¶ÛÛé 
•Ûä¨ÛÛé«ÛÁõ 3:2 ÐüÛéýÛ ©ÛÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.

ÍÛ¾ÛÛ×©ÛÁõõ¼ÛÛ›ä÷ ˜Û©ÛäÌ©ÛäïõÛé¨Û (Parallelogram)

…Û ¸Û¨Û ˜ÛÛÁõ ¼ÛÛ›ä÷…Ûé ÈÛÛÇà …ÛïõèõÜ©Û ™öé. ÍÛÛ¾Û ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷…Ûé  
…éî¼Ûà›Û¶Ûé ÍÛ¾ÛÛ×©ÛÁõ ÐüÛéýÛ ™öé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.39



130

ÍÛ¾ÛÛ×©ÛÁõõ¼ÛÛ›ä÷÷ ˜Û©ÛäÌ©ÛäïõÛé¨Û¶Ûä “ÛéªÛºõÇ  = ¸ÛÛýÛÛé x ‹˜ÛÛˆ

		  …¬ÛÈÛÛ =	2× c)-b)(s-a)(s-s(s  

šýÛÛ× 

		  s = 
2

cba ++
 

a,b …¶Ûé c ¸ÛÛÍÛ¸ÛÛÍÛé¶Ûà ¼ÛÛ›ä÷…Ûé ™öé.

		  P = 2(a+b)

ŠþùÛÐüÁõ¨Û (Examples)

1	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌ©ÛäïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé …¶Ûé ‹˜ÛÛˆ …¶Ûä’õõ¾Ûé 
7.1cm …¶Ûé 2.85 cm ™öé. ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹¨Û¶Ûà •Û¨Û©ÛÁõà 
ïõÁõÛé. 

		  “ÛéªÛ¹Ç A 	 = ¸ÛÛýÛÛé x ‹˜ÛÛˆ (unit)2

				    = 7.1 x 2.85

				    = 20.235 cm2

2	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌ©ÛäïõÛé¨Û¶Ûà ‹˜ÛÛˆ ÉÛÛéµÛÛé. ïéõ ›÷é¶Ûä “ÛéªÛ¹Ç 
20cm2 …¶Ûé ¸ÛÛýÛÛé 10cm ™öé. 

  “ÛéªÛ¹Ç (A) 	 = ¸ÛÛýÛÛé × ‹˜ÛÛˆ (unit)2                                                                    

	 ‹˜ÛÛˆ (h) 	 = “ÛéªÛ¹Ç

               ¸ÛÛýÛÛé 

			   =   20
              	      10

          		  =  2 cm

3	 …éïõ ÍÛ¾ÛÛ×©ÛÁ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûà ¼Ûé ¼ÛÛ›÷…Ûé 12 CM õ…¶Ûé 8 ™öé.  
CM ÜÈÛïõ¨ÛÙ 10 cm ÅÛÛ×¼ÛÛé ™öé. ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.õ

 		  A 	 = 2 × c)-b)(s-a)(s-s(s                 

		  S 	 = 
2

cba ++
              

			   = 
2

10812 ++
 

			   =  
2

30
   

			   =    15

		  A	  = 2 x 10)-8)(15-12)(15-15(15

			   = 2 × 15x3x7x5                

			   = 2 × 1575

                  	 = 2 × 39.686

			   = 79.37 cm2

                                      

…éÍÛÛ†¾Ûé¶¤ (Assignment)

1	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûä×  “ÛéªÛºõÇ ÉÛÛéµÛÛé. ›Ûé ©Ûé¶ÛÛé ¸ÛÛýÛÛé 
…¶Ûé ‹˜ÛÛ† …¶Ûäõ’õ¾Ûé 8.1 cm …¶Ûé 30.8 cm ™öé.

2	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûä×  “ÛéªÛºõÇ ÉÛÛéµÛÛé. ›Ûé ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ 
˜Û©ÛäÌïõÛé¨Û …ÛïõÛÁõ¶ÛÛ “ÛéªÛ¶Ûà ¼ÛÛ›ä÷…Ûé 12 m …¶Ûé 17 m …¶Ûé  
…éïõ ïõ¨ÛÙ 25 mõ ™öé.

3	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé ÉÛÛéµÛÛé. ›÷é¶Ûà ‹˜ÛÛˆ 12 cm 
‹˜ÛÛ† …¶Ûé “ÛéªÛ¹Ç 120 cm2 ™öé.

4	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûà ‹˜ÛÛ† ÉÛÛéµÛÛé. ›÷é¶ÛÛé ¸ÛÛýÛÛé 40 cm 
…¶Ûé “ÛéªÛ¹Ç 320 cm2 ™öé.

5	 ›Ûé ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ̃ Û©ÛäÌïõÛé¨Û …ÛïõÛÁõ¶Ûà  ›÷¾Ûà¶Û¶Ûà ¼ÛÛ›ä÷…Ûé …¶Ûä’õ¾Ûé 
24 m …¶Ûé 28 m ÐüÛéýÛ …¶Ûé …éïõ ïõ¨ÛÙ 30 m ÐüÛéýÛ ©ÛÛé “ÛéªÛ¹Ç 
ÉÛÛéµÛÛé.

6	 ›Ûé ¸ÛÛýÛÛé 10 cm …¶Ûé ¼Ûàœ÷ ¼ÛÛ›ä÷ 5 cm ÐüÛéýÛ ©ÛÛé ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ 
˜Û©ÛäÌïõÛé¨Û ¶Ûà  ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛä× ™öé?

7	 …éïõ ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä ̃ Û©ÛäÌïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé. ›Ûé ©Ûé¶ÛÛé ̧ ÛÛýÛÛé …¶Ûé 
‹˜ÛÛ† 25 cm  …¶Ûé 12 cm ™öé.

8	 ›Ûé ‹˜ÛÛ† 15 cm …¶Ûé “ÛéªÛ¹Ç 150 cm2 ÐüÛéýÛ ©ÛÛé ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ 
˜Û©ÛäÌïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé  ÉÛÛéµÛÛé.

9	 ›Ûé ¼ÛÛ›ä÷ 5 cm, ÜÈÛî¨ÛÙ  8 cm …¶Ûé ÜÈÛïõ¨ÛÙ  …éïõ ¼Ûà›Û¶Ûé 
ïõÛ¤ø”Ûä¨Ûé  Ü³½ÛÛ›÷¶Û ïõÁéõ ™öé. ©ÛÛé ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûä× “ÛéªÛºõÇ 
ÉÛÛéµÛÛé.

10	…éïõ ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûà  ‹˜ÛÛ† ÉÛÛéµÛÛé. ›Ûé ©Ûé¶ÛÛ ¸ÛÛýÛÛ¶Ûä×  
¾ÛÛ¸Û 80 cm …¶Ûé “ÛéªÛ¹Ç 640 cm2 ÐüÛéýÛ.

11	…éïõ ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û “ÛéªÛ¹Ç ÉÛÛéµÛÛé.  ›Ûé ©Ûé¶ÛÛé ¸ÛÛýÛÛé …¶Ûé 
‹˜ÛÛ† 15 cm …¶Ûé 8 cm ™öé.

12	ÍÛ¾ÛÛ×©ÛÁõ¼ÛÛ›ä  ˜Û©ÛäÌïõÛé¨Û¶Ûä×  “ÛéªÛ¹Ç …¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û¶Ûà •Û¨Û©ÛÁõà  
ïõÁõÛé. ›Ûé  ¸ÛÛýÛÛé,  ‹˜ÛÛ† 12.7 cm, 5.5 cm …¶Ûé ¼Ûàœ÷ ¼ÛÛ›ä÷ 
6.5 cm ™öé.

13	ÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûà ÿ˜ÛÛ† ÉÛÛéµÛÛé. ›Ûé “ÛéªÛºõÇ 20 cm2 

…¶Ûé ¸ÛÛýÛÛé 10 cm ™öé. 
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ÜªÛïõÛé¨Û (Triangle)

¤ÖøÛýÛ (Tri) …é¤øÅÛé ªÛ¨Û, ¤ÖøÛýÛ …ê•ÛÅÛ …é¤ÕøÅÛé ªÛ¨Û ”Ûä¨ÛÛ…ÛéÈÛÛÇà …
ÛïõèõÜ©Û ªÛ¨Û ”Ûæ¨ÛÛ…Ûé¶Ûà  …ÛïõèõÜ©Û¶Ûà  Áõ˜Û¶ÛÛ ¾ÛÛ¤éø ªÛ¨Û ¼ÛÛ›ä÷…Ûé ÐüÛéÈÛà  
›Ûéˆ…é. ÜªÛïõÛé¨Û …é¤øÅÛé ªÛ¨Û ¼ÛÛ›ä÷…Ûé¶Ûà …ÛïõèõÜ©Û ïõÛéˆ ¸Û¨Û ÜªÛïõÛé¨Û¶ÛÛ 
ªÛ¨Û ”Ûä¨ÛÛ…Ûé¶ÛÛé ÍÛÁõÈÛÛÇÛé =180˚ 

i  ïõÛéˆ ¸Û¨Û ÜªÛïõÛé¨Û (Any Triangle)

iii ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û (Equilaterial Traingle)

…Û ÜªÛïõÛé¨Û¾ÛÛ× ªÛ¨Ûé ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà ÐüÛéýÛ ™öé. …Û¬Ûà ¸ÛÛÍÛé¶Ûà ¼ÛÛ›ä÷Ûé 
ÈÛ˜˜Ûé¶ÛÛ× ”Ûæ¨ÛÛ…Ûé ÍÛÁõÛ”ÛÛ ÐüÛéýÛ ™öé. 60˚ ( ïõÛÁõ¨Ûïéõ ªÛ¨Û ”Ûæ¨ÛÛ…Ûé¶ÛÛé 
ÍÛÁõÈÛÛÇÛé = 180 

¼ÛÛ›ä÷…Ûé ÈÛ˜˜Ûé¶ÛÛé ”Ûæ¨ÛÛé =  
3

180
 = 60˚

“ÛéªÛ¾ÛÛ¸Û¶Û- (Mensuration) ÜªÛïõÛé¨Û¶Ûä×  “ÛéªÛºõÇ …¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û (Mensuration - Area and 
perimeter of Triangles)						             …éîÍÛÁõÍÛÛ†¡õ 1.8.40

ïõÛéˆ ¸Û¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ = 2

1
 ¸ÛÛýÛÛé x ÿ˜ÛÛˆ unit2            

ii ÍÛ¾ÛÜ³ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û (Iscoscales Triangle)

…Û ÜªÛïõÛé¨Û¾ÛÛ× ïõÛéˆ ¸Û¨Û ¼Ûé ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà  ÐüÛéýÛ ™öé.

ÍÛ¾ÛÜ®ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ= 
2

1
 ¸ÛÛýÛÛé x ÿ˜ÛÛˆ

šýÛÛ×,

    ¸ÛÛýÛÛé = 2.b

	 S = ÍÛÁõ”Ûà ¼ÛÛ›ä÷…Ûé¾ÛÛ×¶Ûà  …éïõ …¬ÛÈÛÛ ÍÅÛé¶¤ø ÿ˜ÛÛ†

	 h = ÿ˜ÛÛˆ = 22 b-s        

ÍÛ¾ÛÜ³ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ =  2

1
  ×  2b × 22 b-s                       

                                 	 = b . 
22 b-s  unit2

        (šýÛÛ× b = ¸ÛÛýÛÛ¶Ûä× …¦øµÛä ¾ÛÛ¸Û)

…¬ÛÈÛÛ ÍÛ¾ÛÜ³ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ = 22 b4ab
4

1
-   unit2

		  a = ÍÛÁõ”Ûà  ¼ÛÛ›ä÷…Ûé

		  b = ¸ÛÛýÛÛé

ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä×  “ÛéªÛºõÇ  = 
4

3
 ¼ÛÛ›ä÷2 

			   = 
4

3
  a2 unit2

                                               

šýÛÛ× 3   = 1.732

                                         P = 3a unit

                                         P = 
2

3
  a unit 

iv ÜÈÛÌÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û (Scaler Traingle)

…Û ÜªÛïõÛé¨Û¾ÛÛ× ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà ÐüÛé©Ûà ¶Û¬Ûà. …Û Š¸ÛÁõÛ×©Û ¼ÛÛ›ä÷…é 
ÈÛ˜˜Ûé¶ÛÛ ”Ûä¨ÛÛ…Ûé ¸Û¨Û ÍÛÁõ”ÛÛ ÐüÛé©ÛÛ ¶Û¬Ûà. …Û¬Ûà …Û¸Û¨Ûé ©Ûé¶Ûé 
ÜÈÛÌÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û ïõÐüà…é ™öà…é.

ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ =  c)-b)(s-a)(s-s(s  unit2

šýÛÛ×

		  a,b,c  ÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷…Ûé,

		  s = …µÛÙ¸ÛÜÁõÜ¾ÛÜ©Û = 
2

cba ++
 unit
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v ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û (Right angle Triangle) 

…Û ÜªÛïõÛé¨Û¾ÛÛ ¼Ûé ¸ÛÛÍÛé¶Ûà  ¼ÛÛ›ä÷…Ûé ÈÛ˜˜Ûé¶ÛÛé ”Ûæ¨ÛÛé 90˚ ÐüÛéýÛ ™öé. 
ïõÛ¤ø”Ûæ¨ÛÛé …é¤øÅÛé ïéõ ¶ÛéÈÛä …×ÉÛ (90˚) …Û ïõÛÁõ¨Ûñ ïõÛ¤ïõÛé¨Û ÜªÛïõÛé¨Û  
…é¤ÕøÅÛé ïéõ ›÷é ÜªÛïõÛé¨Û¶ÛÛé …éïõ ”Ûæ¨ÛÛé ˜ÛÛé‘õÍÛ¸Û¨Ûñ  90˚ ÐüÛéýÛ ™öé.

ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ 

			   = 
2

1
 x ¸ÛÛýÛÛ x ÿ˜ÛÛ†

			   = 
2

1
 bh unit2

ïõ¨ÛÙ (Hypotenuse)  = 22 Œ˜ÛÛ† ¸ÛÛýÛÛé +
ïõ¨ÛÙ …é¤øÅÛé ïéõ ïõÛ¤ïõÛé¨Û ÜªÛïõÛé¨Û¶ÛÛé ÜÈÛïõ¨ÛÙ …¬ÛÈÛÛ ©ÛÛé ÍÛÛíé¬Ûà ¾ÛÛé¤øà 
¼ÛÛ›ä÷

ŠþùÛÐüÁõ¨Û (Examples)

1 …éïõ ÜªÛïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé …¶Ûé Œ˜ÛÛ†  …¶Ûäî¾Ûé 10 cm …¶Ûé 3.5 cm 
™öé ©ÛÛé “ÛéªÛºõÇ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

	 ¸ÛÛýÛÛé (b) 		  = 10 cm

	 Œ˜ÛÛ† (h) 		  = 3.5 cm

	 “ÛéªÛ¹Ç (A) 		  = ?

			   A 	 =  
2

1
 × b × h

				    =  
2

1
   × 10 × 3.5

				    = 17.5 cm2

2 ÜªÛïõÛé¨Û¶ÛÛ ̧ ÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. ›÷é¶Ûä “ÛéªÛ¹Ç 15 cm2 …¶Ûé Œ˜ÛÛ† 
3.5 cm ™öé.

		  “ÛéªÛ¹Ç (A) 	 = 15 cm2

		  Œ˜ÛÛ†  (h) 	 = 3.5 cm

		  ¸ÛÛýÛÛé (b) 	 =  ?

		
2

1
 ×b × h 	 = A

		
2

1
 x b x 3.5 	 = 15

			   b 	 = 
3.5

15x2

				    = 8.57 cm

3	 ÜªÛïõÛé¨Û¶ÛÛ ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. ©Ûé¶Ûä “ÛéªÛºõÇ 60cm2 ™öé. …¶Ûé 
¸ÛÛýÛÛé 10 cm ™öé. 

		  “ÛéªÛºõÇ (A) 	 = 60 Cm2 

		  ¸ÛÛýÛÛé   (B) 	 = 10 Cm

		  ÿ˜ÛÛ†  (h)	 = ?

		
2

1
× b × h 	 = A

		
2

1
 × 10 × h	 = 60

			   h	 = 
10

60x2

		  ÿ˜ÛÛ†  h 	 = 12 cm 

4 …éï ÍÛ¾ÛÜ³¼ÛÛ›ä ÜªÛïõÛé¨Û¶ÛÛ ¸ÛÛýÛÛ¶Ûà ÅÛ×¼ÛÛˆ 6 cm …¶Ûé ¼ÛÛïõà¶Ûà 
¼ÛÛ›ä÷…Ûé¶Ûà ÅÛ×¼ÛÛˆ 5 cm ™öé.

	 ¸ÛÛýÛÛé (b) 		  = 6cm = 
2

6
 = 3 cm

	 ÍÛÁõ”Ûà  ¼ÛÛ›ä÷…Ûé   
	 …¬ÛÈÛÛ ÍÅÛé¶¤ø ÐüÛ†¤ ‘s’ 	= 5 cm

	 “ÛéªÛºõÇ (A) 		  = ?

			   A 	 = b x 22 bs -

				    = 3 x 
22 35 -

				    = 3 x 9-25

				    = 3 x 16

				    = 3 x 4

				    = 12  cm2

				    …¬ÛÈÛÛ

			   A 	 = 22 b-4abx 
4
1

                           	= 
22 6-4x5bx 

4
1

                   	 = 6x8x 
4
1

    

				    = 12  cm2

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.8.39
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5	 ›Ûé ÍÛ¾ÛÜ®ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé 200 mm  …¶Ûé ©Ûé¶Ûä× “ÛéªÛºõÇ 
2000 mm2 ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà Œ×˜ÛÛ† ÉÛÛéµÛÛé.

			   ¸ÛÛýÛÛé   	 = 200 mm

			   “ÛéªÛºõÇ 	 = 2000 mm2

			   h	 = ?

			 
2

1
  x b x h 	 = A

			   2

1

 x 200 x h 	 = 2000

                                            h 	 = 
200

2 x 2000

					     = 20 mm

6	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé ›÷é¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 5 cm 
™.é 

			   “ÛéªÛºõÇ 	 = 
4

3
  a2 unit2

				    = 
4

1.732 x 5 x 5

				    = 10.825 cm2

7 ›Ûé …éïõ÷ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 55mm ÅÛÛ×¼Ûà ÐüÛéýÛ ©ÛÛé 
©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛÛéµÛÛé.

			   ¼ÛÛ›ä÷ 	 = 55 cm

   		 ¸ÛÜÁõÜ¾ÛÜ©Û 		 = ? 
         		  P 	 = 3a unit
                 		  = 3 x 55

                 		  =165 mm

8 	ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé. ›÷é¶Ûà ¼ÛÛ›ä÷…Ûé 9cm, 10 cm …¶Ûé  
12 cm ™öé.

    	 …µÛÙ¸ÛÜÁõÜ¾ÛÜ©Û 	 = 
2

cba ++
 unit

				    = 
2
31

2

12109
=

++

				    = 15.5 cm

“ÛéªÛºõÇ (A)	 = c)-b)(s-a)(s-s(s 		              

			   = 12)-10)(15.5-9)(15.5-15.5(15.5

			   = 3.5 x 5.5 x 6.5 x 15.5

			   = 1939.7375

			   = 44.03 cm2

9	 …éïõ  ÜªÛïõÛé¨ÛïõÛÁõ  µÛÛ©Ûä¶ÛÛ ¸ÅÛé¤ø ¶Ûà ¼ÛÛ›ä÷…Ûé¶Ûä× ¾ÛÛ¸Û 60 cm, 
50 cm …¶Ûé 20 cm ™öé. ©ÛÛé ©Ûé¶Ûà ¼Û×¶Ûé ™öé. ©ÛÛé ©Ûé¶Ûà ¼Û×¶Ûé ¼ÛÛ›ä÷Ûé¶Ûà 
¸ÛÛéÜÅÛÍÛ ’õÁõÈÛÛ¶ÛÛé ”Û˜ÛÙ ÉÛÛéµÛÛé. (100 cm2  þùà¥ø Âú 1.35 ™öé.)

     …µÛÙ ¸ÛÜÁõÜ¾ÛÜ©Û = 
2

cba ++
  unit

			   = 
2

130
2

2050160
=

++

			   =  65  cm

   “ÛéªÛºõÇ (A) 	 = c)-b)(s-a)(s-s(s  unit2

			   = 20)-50)(65-60)(65-65(65 		
		  = 65x5x15x45

			   = 468.4 cm2

¼Ûé ¼ÛÛ›ä÷…Ûé¶Ûä× ¸ÛÛéÜÅÛÉÛ ïõÁõÈÛÛ¶Ûä× “ÛéªÛºõÇ 		 = 2 x 468.4
                                                  		  = 936.8 cm2

100 cm2  þùà¥ø ¸ÛÛéÜÅÛÉÛ ïõÁõÈÛÛ¶Ûä ”Û˜ÛÙ 		  = Âú. 1.35

936.8 cm2 ¬Û©ÛÛé ¸ÛÛéÜÅÛÉÛ ïõÁõÈÛÛ¶ÛÛé ”Û˜ÛÙ 	 =
100

936.8
×1.35

						      = Âú. 12.65

10 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶ÛÛé ¸ÛÛýÛÛé 20 cm …¶Ûé ÿ˜ÛÛˆ 8 cm ÐüÛéýÛ ©ÛÛé 
ÜªÛïõÛé¨Û¶Ûä “ÛéªÛºõÇ ÉÛÛéµÛÛé.

		  ¸ÛÛýÛÛé (b) 	 = 20 cm 

		  ÍÛÁõ”Ûà ¼ÛÛ›ä÷ …¬ÛÈÛÛ 

     	 ÍÅÛé¶¤ø ÿ˜ÛÛˆ 	 = 8 cm 

     	 “ÛéªÛºõÇ (A) 	 = ?

    	 “ÛéªÛºõÇ (A) 	 =  
2

1
 ¸ÛÛýÛÛé x ÿ˜ÛÛˆ unit2

				    = 
2

1
 x 20 x 8

				    = 80 cm2

11 ›Ûé ïõÛ¤øïõÛé¨Û µÛóÁõÛÈÛ©Ûà ¼ÛÛ›ä÷…Ûé 10.5 cm …¶Ûé 8.2cm  ÐüÛéýÛ ©ÛÛé 
ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.

	 “ÛéªÛºõÇ (A)  	 =  
2

1
 ¸ÛÛýÛÛé x ÿ˜ÛÛˆ unit2

			   = 1 x 10.5 x 8.2

			   = 40.05 cm2

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.40
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12	›Ûé ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä “ÛéªÛºÇ 19.44m2 …¶Ûé ©Ûé¶Ûà¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 
5.4m ™öé. ©ÛÛé ÜªÛïõÛé¨Û¶Ûà ÿ˜ÛÛ† •Û¨Û©ÛÁõà ïõÁõÛé.

		
2

1
 x ¸ÛÛýÛÛé x ÿ˜ÛÛ† unit2 = “ÛéªÛ¹Ç A

			 
2

1
× 5.4× h 	 = 19.44

				    h 	 =  
5.4

2 x 19.44

					     = 7.2 m

13	›Ûé ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛºõÇ 15 cm2, ©Ûé¶Ûà ÿ˜ÛÛ† 3.5 cm 
™öé. ©ÛÛé ¸ÛÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

	
2

1  x ¸ÛÛýÛÛé x ÿ˜ÛÛ† Unit2 	 = “ÛéªÛ¹Ç A

			 
2

1
  x 3.5 × h 	 = 15

				    b	 = 
3.5

2 x 15

					     = 8.57 m

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ¶ÛÛé Ü¶ÛýÛ¾Û (Pythagoras theorem)

1	 …éïõ ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û¶ÛÛ× ¸ÛÛýÛÛ¶Ûä× ¾ÛÛ¸Û 5 cm …¶Ûé ÿ˜ÛÛˆ 12 cm 
ÐüÛéýÛ, ©ÛÛé î¨ÛÙ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

…éï ïõÛ¤øïõÛé¨Ûõ ÜªÛïõÛé¨Û¾ÛÛ× î¨ÛÙ ÍÛÛ¬Ûé  þùÛéÁéõÅÛÛ ˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛ¹Ç …¶ýÛ ¼Ûé 
¼ÛÛ›ä÷…Ûé¬Ûà þùÛéÁéõÅÛÛ ˜ÛÛéÁõÍÛ¶ÛÛ× “ÛéªÛºÇ¶ÛÛ ÍÛÁõÈÛÛÇÛ ¼ÛÁõÛ¼ÛÁõ ™öé.

		  ∠ B 	 = 90˚

		  AC 	 = î¨ÛÙ 

AB & (…¶Ûé) BC 	= ¸ÛÛÍÛ¸ÛÛÍÛé¶Ûà¼ÛÛ›ä÷…Ûé

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ¶ÛÛé Ü¶ÛýÛ¾Û ¸Ûó¾ÛÛ¨Û

		  AC2	 = AB2 + BC2

		  AC 	 = 22 BCAB +

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ¶ÛÛ× Ü¶ÛýÛ¾Û ¸Ûó¾ÛÛ¨Ûé

	      AC2 	 = AB2 + BC2

            		 =122 + 52

            		 =144 + 25

             	 =169

     		  AC 	 = 169

			   =13 cm

2	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶ÛÛ× î¨ÛÙ¶Ûà ÅÛ×¼ÛÛ† ïéõ¤ÅÛà ™öé.šýÛÛ× ïõÛ¤Õø”Ûæ¨ÛÛÈÛÛÇà 
¼ÛÛ›ä÷…Ûé¶Ûä× ¾ÛÛ¸Û 10cm …¶Ûé 12 cm ™öé.

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ¶ÛÛ× Ü¶ÛýÛ¾Û ¸Ûó¾ÛÛ¨Ûé

		  AC2 	 = AB2 + BC2

			   = 102 + 122

			   = 100 + 144

			   = 244

		  AC 	 = 244

			   = 15.62 cm

3	 …éïõ ïõÛ¤ïõÛé¨Û ÜªÛïõÛé¨Û¶Ûà ÿ˜ÛÛˆ ÉÛÛéµÛÛé.›÷é¶ÛÛé ¸ÛÛýÛÛé 15 cm …¶Ûé 
î¨ÛÙ 21 cm ™öé.

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ¶ÛÛ× Ü¶ÛýÛ¾Û ¸Ûó¾ÛÛ¨Ûé

		  AB2 + BC2	 = AC2

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.40
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		  AB2 + 152 	 = 212

		  AB2 		  = 441-225

				    = 216

		  AB 		  = 216

				    =14.7cm

…éÍÛÛ†¾Ûé¶¤ø (Assignment)

I

1	 …éï õÜªÛïõÛé¨Û¶ÛÛ ¸ÛÛýÛÛ¶Ûä× ¾ÛÛ¸Û …¶Ûé ©Ûé¶Ûà ÿ˜ÛÛ† …¶Ûä’õ¾Ûé  
85.4 mm …¶Ûé 29 mm  ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

2	 …éï õÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç 30.59 cm ©Ûé¶ÛÛé ¸ÛÛýÛÛé 10 cm ©ÛÛé ©Ûé¶Ûà 
Œ˜ÛÛ† ÉÛÛéµÛÛé.

3	 …éïõ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç 80 cm2 …¶Ûé ÿ˜ÛÛ† 8cm ™öé. ©ÛÛé 
ÜªÛïõÛé¨Û¶ÛÛ× ¸ÛÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

4	 …éïõ ÜªÛïõÛé¨Û¶Ûà ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.›÷é¶Ûä× “ÛéªÛ¹Ç 160 cm 
2…¶Ûé ¸ÛÛýÛÛé 20 cm ™öé.

II

1	 …éïõ ÍÛ¾ÛÜ³ù¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé .›÷é¶ÛÛ ¸ÛÛýÛÛ¶Ûà ÅÛ×¼ÛÛ† 
16 cm …¶Ûé ©Ûé¶Ûà …¶ýÛ ¼Ûé ¼ÛÛ›ä÷…Ûé¶Ûà ÅÛ×¼ÛÛ† 10 cm ™öé.

2	 …éïõ ÍÛ¾ÛÜ³¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶ÛÛ ¼ÛÛ›ä÷ 7cm …¶Ûé 
¸ÛÛýÛÛé 5 cm ™öé.

3 	…éïõ ÍÛ¾ÛÜ³¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà ¼ÛÛ›ä÷ 10 cm  
…¶Ûé ¸ÛÛýÛÛé 8cm ™öé.

III

1	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶ÛÛé ¸ÛÛýÛÛé 2.8cm ™öé.

2	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà þùÁéõïõ ¼ÛÛ›ä÷…Ûé 8 cm 
™öé.

3	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà …éïõ ¼ÛÛ›ä÷ 64mm 
™öé.

4	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà ¼ÛµÛà ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà 
…¶Ûé ªÛ¨Ûé ¼ÛÛ›ä÷…Ûé¶ÛÛé ÍÛÁõÈÛÛÇÛé 12 cm ™öé.

IV

1	 …éïõÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà ¼ÛÛ›ä÷…Ûé 6 cm, 7 cm …¶Ûé  
9 cm ™öé.

2	 ›Ûé …éïõÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷…Ûé 3 cm, 4 cm …¶Ûé 6 cm ™öé. ÜªÛïõÛé¨Û¶Ûä× 
“ÛéªÛ¹Ç¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

3	 …éïõ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.›÷é¶Ûà ¼ÛÛ›ä÷…Ûé 20 cm, 16 cm …¶Ûé 
10 cm ™öé.

4	 ›Ûé …éïõ ÜªÛïõÛé¨Û¶Ûà ªÛ¨Û ¼ÛÛ›ä÷…Ûé …¶Ûäî¾Ûé 5 mm, 12 mm …¶Ûé 

13 mm ™öé.©ÛÛé ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç …¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛÛéµÛÛé.

5	 ›Ûé …éï õÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷…Ûé …¶Ûäî¾Ûé 15 mm, 17 mm …¶Ûé  
8 mm ™öé. ©ÛÛé ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç …¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛÛéµÛÛé.

V

1	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé ›÷é¶ÛÛé ¸ÛÛýÛÛé 15 cm …¶Ûé 
ÅÛ×¼Û ÿ˜ÛÛ† 21cm ™öé.

2	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.©Ûé¶ÛÛé ¸ÛÛýÛÛé 60mm …¶Ûé 
ÿ˜ÛÛ† 75mm ™öé.

3	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.ïõÛ¤Õø”Ûæ¨ÛÛÈÛÛÇà ¼ÛÛ›ä÷…Ûé 
13.7 cm …¶Ûé 9.2cm

4 …éïõ ÜªÛïõÛé¨Û¶Ûà ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.›÷é¶Ûä× “ÛéªÛ¹Ç 60cm2 …¶Ûé 
¸ÛÛýÛÛé 10cm ™öé.

5	 …éïõ ÜªÛïõÛé¨Û¶Ûà ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.›÷é¶Ûä× “ÛéªÛ¹Ç 160 cm2 

…¶Ûé ¸ÛÛýÛÛé 20cm ™öé.

6	 …éïõ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç 80 cm2 …¶Ûé ÿ˜ÛÛ† 8cm ™öé. ©Ûé¶ÛÛ× 
¸ÛÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

IV

1	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¾ÛÛ× ¼Ûé ¶ÛÛ¶Ûà ¼ÛÛ›ä÷…Ûé 30cm …¶Ûé 40cm 
™öé.©Ûé¶Ûà ªÛàœ÷¼ÛÛ›ä÷¶Ûà ÅÛ×¼ÛÛ† ÉÛä× ™öé.

2	 …éï õïõÛ¤ïõÛé¨Û ÜªÛïõÛé¨ÛÛïõÛÁõ ºéõ¾Û¶ÛÛé ¸ÛÛýÛÛé 60cm …¶Ûé ÿ˜ÛÛ† 
18cm ÐüÛéýÛ ©ÛÛé î¨ÛÙ¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

3	 …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 60cm ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà 
ÿ˜ÛÛ† ÉÛÛéµÛÛé.

4	 ›Ûé ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û ABC ¾ÛÛ× AB = 15cm …¶Ûé BC = 17cm 
ÐüÛéýÛ ©ÛÛé AC ¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

5	 …éï ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û ABC ¾ÛÛ× AB = 30cm, BC = 40 cm ©ÛÛé 
AC ¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

6	 …éïõ ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û¶ÛÛ ¸ÛÛýÛÛ¶Ûä× ¾ÛÛ¸Û 20cm …¶Ûé î¨ÛÙ 30cm 
™öé.©ÛÛé ©Ûé¶Ûà Œ×˜ÛÛ† ÉÛÛéµÛÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.40
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ÈÛ©ÛäÙÇ (Circle)

©Ûé …éïõ Ý¼Ûþäù¶ÛÛé ¾ÛÛ•ÛÙ ™öé. ›÷é ©Ûé¶ÛÛ ïéõ¶®ù¬Ûà  Ð×üü¾ÛéÉÛÛ ÍÛ¾ÛÛ¶Û ÐüÛéýÛ ™öé. ©Ûé¶Ûé 
ÈÛ©ÛäÙÇ ïõÐéüÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

		  r = ÈÛ©ÛæÙÇ¶Ûà ÜªÛ›÷ýÛÛ

		  d = ÈÛ©ÛæÙÇ¶ÛÛé ÈýÛÛÍÛ

		  π =  
7
22

 = 3.14

ÈÛ©ÛäÙÇ¶Ûä×  “ÛéªÛ¹Ç = πr2

		  =  
22

7 x 616

		  = 196

	 r	 = 196

		  = 14m

	 C     	 = 2πr Unit

                   	 = 2 x 
7
22  x 14

                  	 = 88 m

3	 …éïõ ÈÛÛýÛÁõ 49 cm ¶Ûà ÜªÛšýÛÛÈÛÛÇÛ ÈÛ©ÛæÙÇÛïõÛÁõ ÍÈÛÄõ¸Û¾ÛÛ× ™öé. ›Ûé 
©Ûé¶Ûé ˜ÛÛéÁõÍÛ …ÛïõÛÁõ¾ÛÛ× ÈÛÛÇà ÉÛïõà…é ©ÛÛé ˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 
ÉÛÛéµÛÛé.

		  ÈÛ©ÛæÙÇ¶Ûà ÜªÛ›÷ýÛÛ 	 = 49 cm

		  ˜ÛÛéÁõÍÛ¶Ûà  ¼ÛÛ›ä÷ 	 = ?

         ˜ÛÛéÁõÍÛ¶Ûà  ¸ÛÜÁõÜ¾ÛÜ©Û = ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõµÛ

			   4a	 = 2πr

			   4a	 = 2 x  
7
22   x 49

			   4a	 = 308

			   a	 = 
4

308

				    = 77 cm

4	 …éïõ ÈÛ©ÛæÙÇ¶ÛÛé ¸ÛÜÁõµÛ …¶Ûé ÈýÛÛÍÛ¶ÛÛé ©ÛºõÛÈÛ©Û 28 cm ÐüÛéýÛ, ©ÛÛé 
©Ûé¶Ûà ÜªÛšýÛÛ ÉÛÛéµÛÛé.

       ¸ÛÜÁõµÛ - ÈýÛÛÍÛ 	 = 28 cm

			   2πr - d	 = 28

			   2πr - 2r = 28

			   2r (π-1) = 28

		  2r (
7
22   -1) 	 = 28

		  2r ( 
7

7-22
 	 = 28

		  2r × 
7

15
	 = 28 

		  r =  
15x2

28x7

		  = 6.53 cm.

“ÛéªÛ¾ÛÛ¸Û¶Û (Mensuration)- ÈÛ©ÛäÙÇ, …µÛÙ-ÈÛ©ÛäÙÇ, ÈÛ©ÛäÙÇÛïõÛÁõ Áõá•Û, ÈÛ©ÛäÙÇ ¶ÛÛé ÍÛéî¤øÁõ (ÈÛè©ÛÛ×ÉÛ), 
ÌÛÌ¤ÕøïõÛé¨Û …¶Ûé ÅÛ×¼Û•ÛÛéÇ (elipse) (Mensuration - Area and perimeter of circle, semi-
circle, circular ring, sector of circle, hexagon and ellipse)  …éîÍÛÁõÍÛÛ†¡õ 1.8.41

(…¬ÛÈÛÛ) = 
4
p

 d2 unit2

ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõµÛ 2πr (…¬ÛÈÛÛ) πd unit

ŠþùÛÑüÁ¨Û (Examples)

1	 …éïõ ÈÛ©ÛäÙÇ¶Ûà ÜªÛ›÷ýÛÛ 1.54m ™öé. ©Ûé¶Ûä× “ÛéªÛºõÇ …¶Ûé ¸ÛÜÁõµÛ ¸Û¨Û 
ÉÛÛéµÛÛé.

    ÜªÛ›ýÛÛû r 	 = 1.54 m

    “ÛéªÛºõÇ A	 = ?

    ¸ÛÜÁõµÛ C	 = ?

	 A 	 = πr2 unit2

		  = 
7
22 ×1.54×1.54

		  = 7.4536m2

	 C	 = 2πr Unit

		  = 2×
7
22 ×1.54

		  = 9.68 m

2	 …éïõ ÈÛ©ÛäÙÇÛïõÛÁõ ›÷¾Ûà¶Û¶Ûä× “ÛéªÛ¹Ç 616 m2 ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛé ¸ÛÜÁõµÛ 
ÉÛÛéµÛÛé.

	 A	 = π2     unit2

	 r2    	 = p
616
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5	 …éï õ50 cm ÈýÛÛÍÛ ÈÛÛÇÛ ÈÛ©ÛäÙÇ ¾ÛÛ×¬Ûà  ïéõ¤øÅÛà ¾ÛÛé¤øà ¼ÛÛ›ä÷ ÈÛÛÇÛé 
˜ÛÛéÁõÍÛ ïõÛ¸Ûà ÉÛïõÛýÛ?

	 ˜ÛÛéÁõÍÛ¶ÛÛé ÜÈÛïõ¨ÛÙ = ÈÛ©ÛäÙÇ¶ÛÛé ÈýÛÛÍÛ 

			   2a  	 = 50

    			  a 	 = 2

50

       			   = 1.414

50

       			   = 35.36 cm 

6	 ¶Ûà˜Ûé …Û¸ÛéÅÛ …Û’õèÜ©Û¶Ûä× “ÛéªÛºõÇ •Û¨ÛÛé

				    =  
2

1
 x 50 x 16 cm2

				    = 400 cm2

	 …µÛÙÈÛ©ÛäÙÇ¶Ûä× “ÛéªÛºõÇ 	 = 2

r2p
 unit2

                          	 = 2

1
x15x 2 p  cm2 

                        	 = 353.57 cm2

	 …Û’õèÜ©Û ¶Ûä× “ÛéªÛºõÇ	 = 500 + 400 + 353.57

                      		  = 1253.57 cm2 

7  ›Ûé÷16 cm x 12 Cm ÅÛ×¼Û˜ÛÛéÁõÍÛ Í¤øàÅÛ ¸ÅÛé¤ø¾ÛÛ× 4 Cm ÈýÛÛÍÛ 
ÈÛÛÇÛ 6 Ü™ö®ù (Holes) ™öé. ©ÛÛé ¼ÛÛïõà ÁõÐéüÅÛà Í¤øàÅÛ ¸ÅÛé¤ø¶Ûä× 
“ÛéªÛºõÇÉÛÛéµÛÛé.

ÅÛ×¼Û˜ÛÛéÁõÍÛ ¸ÅÛé¤ø¶Ûä× “ÛéªÛºõÇ = ÅÛ×¼ÛÛˆ x ¸ÛÐüÛéÇÛˆ unit2 

				    = 16 × 2 

				    = 192 Cm2

	 Hole (Ü™ö®) ¶Ûà ÍÛ×”ýÛÛ 	 = 6

	 Hole ¶Ûà ÜªÛšýÛÛ 		  = 2 Cm

	 Holes ¶Ûä× “ÛéªÛºõÇ 		  = 6 x πr2Unit2

					     = 6 x 7
22

 x 2 x 2 unit2

					     = 75. 43 Cm2

	 ¼ÛÛïõà ÁõÐéüÅÛà ¸ÅÛé¤ø¶Ûä× “ÛéªÛºõÇ	 = 192  -  75.43

					     = 116.57 Cm2

	 ÅÛ×¼Û˜ÛÛéÁõÍÛ¶Ûä× “ÛéªÛºõÇ	 = lb unit2

				    = 25 x 20 cm2 

				    = 500 cm2

	 Ü®ùÍÛ¾ÛÛ×©ÛÁõ ¼ÛÛ›ä÷ ˜Û©ÛäÌïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç = 
2

1
 x (a + b) h

				    = 
2

1
 x (30 + 20) 16 cm2 

…µÛÙÈÛ©ÛäÙÇ (Semi circle)

…µÛÙÈÛ©ÛäÙÇ …é …éïõ “ÛéªÛ ™öé. ›÷é¶ÛÛ ïéõÜ¶®ùýÛ ïõÛé¨Û 180°™öé.

…µÛÙÈÛ©ÛäÙÇ¶Ûà ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ† 

˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ†  l 	 = 2 πr x 
360

180

			   = 2 πr × 2

1

			   = πr unit

…µÛÙÈÛ©ÛäÙÇ¶Ûä× “ÛéªÛºõÇ = 
2

r2p
 Sq. unit

…µÛÙÈÛ©ÛäÙÇ¶Ûà ¸ÛÜÁõ–Û (¸ÛÜÁõÜ¾ÛÜ©Û) = 
2

r2 2p
 + 2r

                                         = πr + 2r

				      = r (π+2) Unit 

ŠùþùÛÐüÁõ¨Û (Example)

1	 6 Cm  ÜªÛšýÛÛÈÛÇÛ …µÛÙÈÛ©ÛæÙÆ¶ÛÛé ¸ÛÜÁõµÛ …¶Ûé “ÛéªÛºõÇ¶Ûà 	
•Û¨Û©ÛÁõà ïõÁõÛé .

	 ÜªÛšýÛÛ 	 = 6 Cm

	 “ÛéªÛºõÇA  	 = ?

	 ¸ÛÜÁõµÛC 	 = ?

   		   A 	 = 
2

r2p
  unit2

 			   = 7
22

×  
2

1
 x 62
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	 “ÛéªÛ¹Ç (A) 	 =  
7
22

 x 
2

1
 x 36

			   =  
7

396
  = 56.57 cm2

…µÛÙÈÛõ©ÛäÙÇ¶Ûà ¸ÛõÜÁõÜ¾ÛÜ©Û = 6 
7
22  x 2

		       	 = 6 





 +

7

1422
 

			   = 6× 7

36

	   		  =  
7

216

	    		  = 30.86 cm

2	 …éïõ …Û¸ÛéÅÛ …Û’õèÜ©Û …éïõ Í¤øàÅÛ ¸ÅÛé¤ø ABCD ™öé. ©Ûé¾ÛÛ×¬Ûà •ÛéÍÛ 
î¤øá•Û ³ÛÁõÛ 50 mm ÈýÛÛÍÛÈÛÛÇÛé …µÛ ÈÛ©Ûä Ç ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ÈÛéÍ¤ø ¬Û©Ûà ¸ÅÛé¤ø¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

	 ¸ÅÛé¤ø¶Ûà  ÅÛ×¼ÛÛ†  AB 	 = 100 mm

	 ¸ÛÐüÛéÇÛ† BC 		  = 50 mm

	 ÜªÛšýÛÛ 		  = 50 mm 

			   = lb - 
2

r2p

   			  = 100× 50 - 
2 x 7

50 x 50 x 22

			   = 5000 -3928.57

			   = 1071.43 mm2

ÈÛ©ÛäÇÛïõÛÁõ Áõá•Û (Circular ring - ¸ÛÛéÅÛÛé ÈÛ©ÛäÇ)

R = ÈÛ©ÛäÇÛïõÛÁõ Áõá•Û¶ÛÛé ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ

r = ÈÛ©ÛäÇÛïõÛÁõ Áõá•Û¶ÛÛé …×þùÁõ¶ÛÛé ÈýÛÛÍÛ

ÈÛ©ÛäÇÛïõÛÁõ Áõá•Û¶Ûä× “ÛéªÛ¹Ç =  π (R2 - r2 ) unit2	

                  …¬ÛÈÛÛ

A =  π (R + r) (R - r) unit2

1 17 cm ¼ÛÐüÛÁ¶ÛÛé ÈýÛÛÍÛ …¶Ûé 14 cm …×þùÁõõ¶ÛÛé ÈýÛÛÍÛÈÛÛÇÛ ̧ ÛÛ†¸Û¶ÛÛ 
’õÛéÍÛ ÍÛéîÉÛ¶Û¶Ûä× “ÛéªÛ¹Ç¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

…Û¸ÛéÅÛ:

     ¸ÛÛ†¸Û¶ÛÛé ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ = 17 cm

     ¸ÛÛ†¸Û¶Ûà ¼ÛÐüÛÁõ ¶Ûà  ÜªÛšýÛÛ (R) = 
2

17
 = 8.5 cm

     ¸ÛÛ†¸Û¶ÛÛé …×þùÁõ¶ÛÛé ÈýÛÛÍÛ = 14 cm

     ¸ÛÛ†¸Û¶ÛÛé …×þùÁõ¶Ûà  ÜªÛšýÛÛ (R) =  
2

14   = 7 cm

ÉÛÛéµÛÈÛä×:

¸ÛÛ†¸Û¶ÛÛ ’õÛéÍÛ ÍÛéîÉÛ¶Û¶Ûä× “ÛéªÛ¹Ç = ?

ŠïéõÅÛ (Solution):

¸ÛÛ†¸Û¶ÛÛ ’õÛéÍÛ ÍÛéîÉÛ¶Û¶Ûä× “ÛéªÛ¹Ç = π(R+r)(R-r) Unit2

		   = π (8.5 + 7) (8.5 - 7) unit2

                              = 
7
22 ×15.5×1.5cm2

                              	  = 73 cm2

2 ›Ûé ¼Ûé ïéõÜ¶®ù©Û ÈÛ©Ûä͑Ç¶ÛÛ× ¸ÛÜÁõµÛ 134cm …¶Ûé 90cm ÐüÛéýÛ ©ÛÛé 
ÈÛ©Ûä͑ÇÛïõÛÁõ Áõá•Û¶Ûà ¼Ûé ¼ÛÛŠ¶¦øÁõà(Ðüþù) ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ …¶Ûé “ÛéªÛ¹Ç    
ÉÛÛéµÛÛé.

…Û¸ÛéÅÛ:

		  ¼ÛÐüÛÁõ¶ÛÛ ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõ–Û = 134 cm

		  …×þùÁ¶ÛÛ õÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõ–Û  = 90 cm

ÉÛÛéµÛÛé.

              ¼Ûé ÈÛ©ÛäÙÇ ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ = ?

              ÈÛ©ÛäÙÇÛïõÛÁõ Áõà•Û¶Ûä× “ÛéªÛºõÇ = ?

ŠïéõÅÛ :

              ¼ÛÐüÛÁõ¶ÛÛ ÈÛ©ÛäÙÇ¶ÛÛé  ¸ÛÜÁõ–Û = 134 Cm 

                     2 π R 		    = 134 Cm 
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               R 			  = 

              …×þùÁõ¶ÛÛ ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõ–Û = 90 cm 

                   2 π r 		  = 90 Cm

			   r 		  = 
p2

90 = 14.32 cm

     ÈÛ©ÛäÙÇ ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ		  = R-r

					     = 21.32-14.32cm

					     = 7cm

ÈÛ©ÛäÙÇÛïõÛÁÁõá•Û¶Ûä× “ÛéªÛºõÇ 		  = π (R + r) (R - r)unit2

 			   = π (21.32 + 14.32) (21.32-14.32) cm2

   			   = 
7
22  x 35.64 x 7 cm2

		         	 = 784.08 cm2

3	 ›Ûé ÈÛ©ÛäÙÇÛïõÛÁ Áõà•Û¶Ûä× “ÛéªÛºõÇ 176 cm2 …¶ÛéÈÛ©ÛæÙÇÛ ïõÛÁõ  
Áõà•Û¶Ûà ›Û¦øÛ† 4 cm ™öé.©ÛÛé ÈÛ©ÛæÙÇÛïõÛÁ õÁõà×•Û¶ÛÛé ¼ÛÐüÛÁõ¶ÛÛé …¶Ûé 
…×þÁõ¶ÛÛéÈýÛÛÍÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

…Û¸ÛéÅÛ:

	 ÈÛ©ÛæÙÇÛïõÛÁõÁõá•Û¶Ûä× “ÛéªÛºõÇ	 = 176 cm2

			   ›Û¦øÛ†	 = 4 cm

ÉÛÛéµÛÛé.

	 ¼ÛÐüÛÁõ¶ÛÛéÈýÛÛÍÛ	 = ?, …×þùÁõ¶ÛÛéÈýÛÛÍÛ = ?

ŠïéõÅÛ:

	 …×þùÁõ¶ÛàÜªÛ›÷ýÛÛ (r) 	 = x cm

	 ¼ÛÐüÛÁõ¶Ûà ÜªÛ›÷ýÛÛ (R)	 = …×þùÁõ¶ÛàÜªÛ›÷ýÛÛ + ›Û¦øÛ†

				    = x + 4 cm

	 π (R + r) (R - r) 	 = “ÛéªÛºõÇ

π (x + 4 +x ) (x + 4 - x) 	 = 176 cm

	
7
22 × 4 × (2x + 4) 	 = 176 cm2

	
7

88  x (2x + 4)	 = 176cm2

		  2x + 4		  = 
88

7  176 ×
= 14

		  2x		  = 14 – 4 =10

		  x 		  = 
2

10
= 5 cm

	 …×þùÁõ¶ÛàÜªÛ›÷ýÛÛ(r) 	 = x = 5cm

	 ¼ÛÐüÛÁõ¶Ûà ÜªÛ›÷ýÛÛ (R) 	 = x + 4 = 5 + 4 = 9 cm

	 …×þùÁõ¶ÛÛéÈýÛÛÍÛ		  = 2 x 5 = 10 cm

	 ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ		 = 2 × 9 = 18 cm

4	 ›Ûé…éïõ 12 mm ÈýÛÛÍÛÈÛÛÇÛ ÍÛÇàýÛÛ¶Û×Û ¤äøïõ¦øÛ¶Ûé 150 mm 
…×þùÁõ¶ÛÛ ÈýÛÛÍÛÈÛÛÇÛ ÈÛ©ÛäÙÇÛïõÛÁõ¾Û×Û ÈÛÛÇÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé ›÷ÄõÁõà 
¾Û¤øàÁõàõýÛÅÛ¶ÛàÅÛ×¼ÛÛ†¶Ûà •Û¨Û©ÛÁõàïõÁõÛé.

…Û¸ÛéÅÛ: 

		  ÍÛÇàýÛÛ¶ÛÛéÈýÛÛÍÛ	 = 12 mm

		  …×þùÁõ¶ÛÛéÈýÛÛÍÛ	 = 150 mm

ÉÛÛéµÛÛé: 

	 ÍÛÇàýÛÛ¶Ûà ÅÛ×¼ÛÛ† 	 = ?

ŠïéõÅÛ:   

	 …×þÁ¶ÛÛéÈýÛÛÍÛ		  = 150 mm

	 ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ		 = ÍÛÇàýÛÛ¶ÛÛéÈýÛÛÍÛ + …×þùÁõ¶ÛÛéÈýÛÛÍÛ 	
			     + ÍÛÇàýÛÛ¶ÛÛéÈýÛÛÍÛ

 				    = 12 + 150 + 12 = 174 mm

ÍÛÁéõÁõÛÉÛÈýÛÛÍÛ 		  = …×þÁ¶ÛÛéÈýÛÛÍÛ + ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ
					           2

                  		 =  162
2

324
2

174  150
==

+
mm

	 ÍÛÁéõÁõÛÉÛÜªÛšýÛÛ		  = 
2

162
 = 81mm

›÷ÄõÁõà ¾Û¤øàÁõàýÛÅÛ¶Ûà ÅÛ×¼ÛÛ† = ÍÛÁéõÁõÛÉÛ ¸ÛÜÁõ–Û  

					     = 2πr unit 

 					     = 2 x π x 81mm 

 					     = 509 mm

5	 …éïõÈÛÛýÛÁõ¶Ûé 56Cm ÜªÛšýÛÛÈÛÛÇÛ ÈÛ©ÛäÙÇÛïõÛÁõ¾ÛÛ ÈÛÛÇéÅÛÛ ™öé. ›Ûé 
©Ûé¶Ûé ˜ÛÛéÁõÍÛ …ÛïõÛÁõ¾Û×Û ÈÛÛÇÈÛÛ¾ÛÛ …ÛÈÛé ©ÛÛé ©Ûé¶Ûà ¼ÛÛ›ä÷ ÉÛÛéµÛÛé.

…Û¸ÛéÅÛ:

		  ÈÛ©ÛäÙÇ¶ÛàÜªÛšýÛÛ	 = 56 cm

ÉÛÛéµÛÛé:

       	 ˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷ 	 = ?

ŠïéõÅÛ:

		  ÈÛ©ÛäÙÇ¶ÛàÜªÛšýÛÛ	 = 56 cm

		  ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõµÛ	 = 2πr unit

		    		  = 2π x 56 cm

		  ˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷ 	 = x cm 

ÈÛÛýÛÁõ¶Ûé ÈÛ©ÛäÙÇÛïõÛÁõ¾ÛÛ×¬Ûà ˜ÛÛéÁõÍÛ …ÛïõÛÁõ¾ÛÛ× ÈÛÛÇéÅÛ ™öé.

	 ˜ÛÛéÁõÍÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 	 = ÈÛ©ÛäÙÇ¶ÛÛé¸ÛÜÁõµÛ

			   4 × a 	 = 352 cm

			   a 	 = 
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ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ (Sector of circle)

2	 …éïõ ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ ¶ÛÛé ”Ûæ¨ÛÛé 60° …¶Ûé ©Ûé¶Ûä× “ÛéªÛ¹Ç 144 cm2 
ÐüÛéýÛ ©ÛÛé, ÈÛ©ÛäÙÇ¶Ûà ÜªÛšýÛÛ ÉÛÛéµÛÛé.

…Û¸ÛéÅÛ:

		  ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ¶Ûä× “ÛéªÛ¹Ç (A) = 144 cm2

		  ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ ”Ûæ¨ÛÛé q	 = 60°

ŠïéõÅÛ:

		  ÈÛ©ÛäÙÇ¶Ûà ÜªÛšýÛÛ =?

		  “ÛéªÛ¹Ç (A) 	 =  x πr2 unit2

     	 144		  = x  x r2 cm2  

    	 	 r2  		  = 274.91 cm2

		  r		  =√274.91=16.58 cm

3	 …éïõ ÈÛè©ÛÛ×ÉÛ¶Ûä×(sector) “ÛéªÛ¹Ç ÉÛÛéµÛÛé ›÷é¶ÛÛé ”ÛÛé¨ÛÛé 105° …¶Ûé 
ÈÛ©ÛäÙÇ¶ÛÛ× ÈÛè©ÛÛ×ÉÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 18.6 cm ™öé?

…Û¸ÛéÅÛ:

	 ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û	 = 18.6 cm.

	 ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ ”Ûæ¨ÛÛé  		  = 105°

ÉÛÛéµÛÛé:

	  “ÛéªÛ¹Ç          = ?

ŠïéõÅÛ:

	 ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ† ( ) 	 =  x 2πr unit

		           	 =  x 2 x  × r

		           		 = 1.83r cm2

	 ¸ÛÜÁõÜ¾ÛÜ©Û (P)   	 = l + 2r unit

		  18.6   		  = 1.83r + 2r 

		  3.83r 		  = 18.6 cm

	  	 r      		  =  = 4.86 cm

	 “ÛéªÛ¹Ç (A) 		  =  x π r2 unit2

	  			   =  x (4.86)2 cm2

	  			   = 21.65 cm2

q = ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ¶ÛÛé”Ûæ¨ÛÛé

l = ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ†

r = ÜªÛšýÛÛ

˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ†  =  x 2 π r unit

¸ÛÜÁõÜ¾ÛÜ©Û P = 2r +  unit

“ÛéªÛ¹Ç =  x π r2 unit2

…¬ÛÈÛÛ

“ÛéªÛ¹Ç A =  unit2

1	 …éïõ ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ¶ÛàÜªÛšýÛÛ 7 c.m …¶Ûé ©Ûé¶ÛÛéé ”Ûæ¨ÛÛé 120˚ ™öé. 
©ÛÛé ©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û…¶Ûé “ÛéªÛ¹ÇÉÛÛéµÛÛé.

…Û¸ÛéÅÛ:

	 ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ ¶ÛÛé ”Ûæ¨ÛÛé 	 = 120°

			   ÜªÛšýÛÛ 		  = 7 cm

ÉÛÛéµÛÛé:

	 ¸ÛÜÁõÜ¾ÛÜ©Û = ?  “ÛéªÛ¹Ç = ?

ŠïéõÅÛ:

	 ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ†  	 =  x 2 π r unit

			    	 =  2 x × 7cm

				    = 14.67 cm

		  ¸ÛÜÁõÜ¾ÛÜ©Û(P)	 = 2r+  unit

				    = 2 × 7+14.67 cm

				    = 28.67 cm

		  “ÛéªÛ¹Ç 		  =  x πr2 unit 

				    =  x  x 7 cm2

				    = 51.33 cm2
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4	 ›Ûé ÈÛ©ÛäÙÇ¶ÛÛ ÈÛè©ÛÛ×ÉÛ (sector of a circle) ¶ÛàÜªÛšýÛÛ 12.4 cm 
…¶Ûé ©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 64.8 cm ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

…Û¸ÛéÅÛ:

		  ¸ÛÜÁõÜ¾ÛÜ©Û P 	 = 64.8 cm

		  ÜªÛšýÛÛ   r 	 = 12.4 cm

ÉÛÛéµÛÛé:

		  “ÛéªÛ¹Ç A 	 = ?

ŠïéõÅÛÛé:

		  ¸ÛÜÁõÜ¾ÛÜ©Û P 	 =   + 2r unit

			     	 = P - 2r unit 

				    = 64.8 – 2 (12.4) cm

				    = 64.8 – 24.8 = 40 cm

		  “ÛéªÛ¹Ç (A) 	 = 
2

r
  unit2

				    = 
2

12.4  40 ×
 = 248 cm2

5 ¶Ûà˜Ûé ¼Û©ÛÛÈÛéÅÛ …Û’õèÜ©Û¾ÛÛ× •ÛÛé¥ÈÛéÅÛ ¼ÛéÅ¤ø¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

	 ÅÛ×¼ÛÛ† 
A
	 =   2 π r unit

			   = 
0

0

360

210  x 2 x 
7
22  x 30 =110 cm

	 ÅÛ×¼ÛÛ† 
B
	 =   2 π r unit

	

			   = 
0

0

360

105
 x 2 x 

7
22  x 5 = 91.7 cm

			   = 
A 

+ 
B 

+ 2 x 214 cm

			   = 110 + 9.17 + 428 cm

			   = 547.17 cm

ÌÛÌ¤øïõÛé¨Û (Haxagon)

¼ÛÛ›ä÷	 = a Unit

¸ÛÜÁõÜ¾ÛÜ©Û P = 6a unit

“ÛéªÛ¹Ç A = 2a
4
3

  6 ××  unit2 (6 ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç)

DAF (Distance Across Fiats) = a3 ×  Unit

DAC(Distance Across Corrners) = 2 x a unit

1	 …éïõ Ü¶ÛýÛÜ¾Û©Û ÌÛÌ¤øïõÛé¨Û¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 2 cm™öé.©ÛÛé ©Ûé¶Ûà 
¸ÛÜÁõÜ¾ÛÜ©Û,“ÛéªÛ¹Ç DAF …¶Ûé DAC ÉÛÛéµÛÛé.

(DAF- Distance Across Flats)

(DAC-Distance AcrossCorrners)

…Û¸ÛéÅÛÌÛÌ¤øïõÛé¨Û¶Ûà¼ÛÛ›ä÷ (a) = 2 cm

ÉÛÛéµÛÛé: P = ?   A = ?  DAF = ? DAC = ?

ŠïéõÅÛ:

ÌÛÌ¤øïõÛé¨Û¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û (P) 	 = 6a unit

				    = 6a unit = 6 × 2cm=12 cm

	 ÌÛÌ¤øïõÛé¨Û¶Ûä× “ÛéªÛ¹Ç A 	 = 2a
4
3

  6 ××  unit2

				    = 22
4

1.732
  6 ××

				    =10. 392 cm2

DAF (Distance Across) 

			   Flats)	 = a3 × unit2 

   				   = 23 ×  = 1.732  2

				    = 3.464 cm 

DAC (Distance Across	
corners) 		  = 2  a Unit			 

			   = 2 x 2 x  = 4 cm
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ÅÛ×¼ÛÈÛ©ÛäÙÇ (Ellipse)
õ	 •ÛÛíé¨Û …“Û (minor axis) 2b 	 = 8cm

                              	 b 	 =  
2

8
   = 4 cm

                  “ÛéªÛ¹Ç A 		  = π×a×b unit2

                                       	 =  x 6 x 4 cm2

					     = 75.43 cm2

           ¸ÛÜÁõÜ¾ÛÜ©Û         =  unit

				    =  unit

 

				    =   unit

 

                            = 

				    = 2 x   × 5.1 = 32.06 cm

¾Ûæ”ýÛ …“Û (Major axis) AB = 2a

…µÛÙ ¾Ûæ”ýÛ …“Û (Half of major axis OB = a

•ÛÛíé¨Û …“Û (c Minor axis ) CD = 2b

…µÛÙ •ÛÛíé¨Û …“Û (Half of minor axis) = OC = b

ÅÛ×¼Û ÈÛ©ÛäÙÇ¶Ûä× “ÛéªÛõ¹Ç A = p x a x b unit2

ÅÛ×¼Û ÈÛ©ÛäÙÇ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û P = 2 p  unit

1 ›Ûé ÅÛ×¼ÛÈÛ©ÛäÙÇ¶ÛÛé ¾Ûä”ýÛ …“Û (Major axis) …¶Ûé •ÛÛíé¨Û …“Û 
(manor axis) …¶Ûä’õ¾Ûé 12cm …¶Ûé 8 cm ™öé. ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç 
…¶Ûé ¸ÛÜÁõÜ¾ÛÜ©Û ÉÛÛéµÛÛé.

	 ¾Ûä”ýÛ …“Û (major axis) 2a 	 = 12 cm

				    a 	 =   = 6 cm

…éÍÛÛ†¾Ûé¶¤ø (Assigment)
ÈÛ©ÛäÙÇ (Circle)

1 …éïõ ÈÛ©ÛäÙÇ ÜªÛšýÛÛ 10.00 ¾Ûà¤øÁõ ™öé. ©ÛÛé ©Ûé¶ÛÛé ¸ÛÜÁõµÛ …¶Ûé “ÛéªÛ¹Ç 
ÉÛÛéµÛÛé. 

2 ›Ûé …éïõ ÈÛ©ÛäÙÇ¶Ûä× “ÛéªÛ¹Ç 330 cm2 ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

3 ›Ûé …éïõ ÈÛ©ÛäÙÇ¶Ûä× “ÛéªÛ¹Ç 498 cm2 ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà ÜªÛšýÛÛ ÉÛÛéµÛÛé.

4 ›Ûé …éïõ ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõ–Û 50 cm ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

5 ›Ûé …éïõ ÈÛ©ÛäÙÇ¶ÛÛé ¸ÛÜÁõ–Û 44 c.m ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

6 ›Ûé …éï ÈÛ©ÛäÙÇõ¶ÛÛé ÈýÛÛÍÛ 50 cm ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç …¶Ûé ¸ÛÜÁõ–Û 
ÉÛÛéµÛÛé.

7 …éï ÈÛÛýÛÁõ ÈÛ©ÛäÙÇÛïõÛÁ ÍÈÛÄõ¸Û¾ÛÛ× ™öé. ›÷é¶Ûà ÜªÛ›÷ýÛÛ 42cm ™öé. ©Ûé 
ÈÛÛýÛÁõ ¶Ûé ÈÛÛÇà ¶Ûé ˜ÛÛéÁõÍÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ©Ûé ˜ÛÛéÁõÍÛ¶Ûà 
¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û ÉÛÛéµÛÛé. 

8 …éïõ ÈÛÛýÛÁõ¾ÛÛ×¬Ûà 22cm ¼ÛÛ›ä÷ÈÛÛÇÛé ̃ ÛÛéÁõÍÛ ¼Û¶ÛÛÈÛéÅÛ ™öñ. ©Ûé¶ÛÛ ›÷é¤ÕøÅÛÛ 
˜ÛÛéÁõÍÛ¶Ûà ¼ÛÛ›ä÷¶Ûà ÅÛ×¼ÛÛ†ÈÛÛÇÛ ÈÛÛýÛÁõ¾ÛÛ×¬Ûà ÈÛ©ÛäÙÇ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …
ÛÈÛé ©ÛÛé ©Ûé¶ÛÛ ÈýÛÛÍÛ¶Ûà •Û¨Û©ÛÁõà  ïõÁõÛé.

9 ›Ûé ©Ûé¶ÛÛ ÈÛ©ÛäÙÇ ¶ÛÛ× ¸ÛÜÁõõµÛ …¶Ûé ÈýÛÛÍÛ ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û 30 c.m 
ÐüÛéÀ ©ÛÛé ©Ûé¶Ûà ÜªÛ›÷ÀÛ ÉÛÛéµÛÛé.

10	150mm ÈýÛÛÍÛÈÛÛÇÛ ÁõÛŠ¶¦ø ¼ÛÛÁõõ¾ÛÛ×¬Ûà ÍÛÛíé¬Ûà ¾ÛÛé¤øà ¼ÛÛ›ä÷ÈÛÛÇÛé 
Squair bar (˜ÛÛéÁõõÍÛ ¼ÛÛÁõ) ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 
ÉÛÛéµÛÛé.

11	100mm ÈýÛÛÍÛÈÛÛÇÛ ÈÛ©ÛäÙÇÛïõÛÁõ ÉÛà¤ø¾ÛÛ×× ¾ÛÛé¤øÛ¾ÛÛ× ¾ÛÛé¤øÛé ˜ÛÛéÁõõÍÛ 
ïõÛ¸Ûà ÉÛïõÛýÛ.

12 …éïõ 270 cm  100 cm ¾ÛÛ¸Û¶ÛÛ× ¼ÛóÛÍÛ ÍÛà¤ø ¾ÛÛ×¬Ûà 15 cm  10 
cm ¾ÛÛ¸Û¶ÛÛ× ïéõ¤øÅÛÛ× ¤æøî¦øÛ× ïõÛ¸Ûà ÉÛïõÛýÛ.

13 ›Ûé 48 cm x 18 cm ÅÛ×¼Û˜ÛÛéÁõÍÛ ¸ÅÛé¤ø¾ÛÛ 4cm ÈýÛÛÍÛ¶ÛÛ 5 ÐüÛéÅÛ 
™öé, ©ÛÛé ¼ÛÛïõà ÁõÐéüÅÛÛ× Í¤øàÅÛ ¸ÅÛé¤ø¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

14 ›Ûé 48 cm  18 cm ÅÛ×¼Û˜ÛÛéÁõÍÛ Í¤øàÅÛ ¸ÅÛé¤ø¾ÛÛ× 4 cm ÈýÛÛÍÛ¶ÛÛ 
54 ÐüÛéýÛ ™öé. ©ÛÛé ¼ÛÛïõà ÁÐéü©ÛÛ Í¤øàÅÛ ¸ÅÛé¤ø¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

15 ›Ûé ÈÛ©ÛäÙÇõ¶Ûä× “ÛéªÛõ¹Ç, 14m ÅÛ×¼ÛÛ† …¶Ûé 11m ¸ÛÐüÛéÇÛ† ÈÛÛÇÛ 
ÅÛ×¼Û˜ÛÛéÁõÍÛ¶ÛÛ× “ÛéªÛ¹Ç ¼ÛÁõÛ¼ÛÁõ ™öé. ©ÛÛé ©Ûé ÈÛ©ÛäÙÇõ¶Ûà ÜªÛšýÛÛ 
ÉÛÛéµÛÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.41
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…µÛÙÈÛõ©ÛäÙÇ (Semi circle)

1	 …éïõ …µÛÙ ÈÛ©ÛäÙÇõ¶Ûà ÜªÛšýÛÛ 14cm ™öé. ©ÛÛé ©Ûé¶ÛÛ ¸ÛÜÁõ–Û …¶Ûé 
“ÛéªÛ¹Ç ÉÛÛéµÛÛé.

2	 ¶Ûà˜Ûé …Û¸ÛéÅÛ …ÛïõèÜ©Û¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

5	 12 mm ÈýÛÛÍÛÈÛÛÇÛ ÍÛÇàýÛÛ (Rod) ¾ÛÛ×¬Ûà 300 cm …×þùÁ¶ÛÛõ 
ÈýÛÛÍÛÈÛÛÇÛé Áõá•Û ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ø ÍÛÜÇýÛÛ (Rod) ¶Ûà ïéõ¤øÅÛà 
ÅÛ×¼ÛÛ† ›Ûé†…é?

ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ (Sector of circle):

1 	›Ûé ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ (Sector of circle) ¶Ûà ÜªÛšýÛÛ 5cm …¶Ûé 
©Ûé¶ÛÛé ”Ûæ¨ÛÛé 90° ™öé. ©ÛÛé ©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û …¶Ûé “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

2	 ›Ûé ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ (Sector or circle) ¶ÛÛé ”Ûæ¨ÛÛé 90° …¶Ûé 
“ÛéªÛºõÇ 196cm2 ÐüÛéýÛ©ÛÛé ©Ûé¶Ûà ÈÛ©ÛäÙÇ¶Ûà ÜªÛ›÷ýÛÛ ÉÛÛéµÛÛé.

3	 …éïõ ÈÛ©ÛäÙÇ¶ÛÛé ÈÛè©ÛÛ×ÉÛ (Sector or circle) ¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 
82.4mm …¶Ûé ©Ûé¶Ûà ÜªÛšýÛÛ 16.2 mm ™öé ©ÛÛé ©Ûé¶Ûä “ÛéªÛ¹Ç 
ÉÛÛéµÛÛé.

4	 ¶Ûà˜Ûé …Û¸ÛéÅÛ …ÛïõèÜ©Û¾ÛÛ× •ÛÛé¥ÈÛ¨Û ïõÁéõÅÛ ïõÁõÈÛ©Û¶Ûà ¼ÅÛé¦ø¶Ûé ÈÛÛÇéÅÛ 
™öé.©ÛÛé ©Ûé ïõÁõÈÛ©Û¶Ûà ¼ÅÛé¦ø¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

3	 ¶Ûà˜Ûé …Û¸ÛéÅÛ …ÛïõèÜ©Û¶Ûä× “ÛéªÛ¹Ç¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

4	 ¶Ûà˜Ûé …Û¸ÛéÅÛ …ÛïõèÜ©Û¶Ûä×× “ÛéªÛ¹Ç¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

ÈÛ©ÛäÙÇÛïõÛÁõ ÝÁõ•Û (Circular ring)

1	 …éïõ ÝÁõ•Û ÈÛÛéÉÛÁ¶Ûà …×þÁõ¶Ûà ÜªÛ›ýÛÛ …¶Ûé ¼ÛÐüÛÁ¶Ûà ÜªÛšýÛÛ …¶Ûä’õõ¾Ûé 
13cm …¶Ûé 15cm ™öé ©ÛÛé ÝÁõ•Û ÈÛÛÙÉÛÁõ¶Ûä× “ÛéªÛºÇõ ÉÛÛéµÛÛé.

2	 …éïõ ÝÁõ•Û ÈÛÛÙÉÛÁõ¶ÛÛ ÍÛÛ¾Ûé¶ÛÛé þéù”ÛÛÈÛ, ¼ÛõÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ 30m …¶Ûé 
…×þÁõ¶ÛÛé ÈýÛÛÍÛ 20m ™öé ©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé. ©Ûé¾Û›÷ ¼Ûé ©ÛäÙÇ¶ÛÛ 
¸ÛÜÁõ–Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÉÛÛéµÛÛé.

3	 …éïõ ’õÛéÍÛ ÍÛéîÉÛ¶Û Í¤øàÅÛ ¸ÛÛˆ¸Û¶ÛÛé ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ …¶Ûé …×þùÁõ¶ÛÛé 
¸ÛÜÁõ–Û 70cm …¶Ûé 45cm ™öé. ©ÛÛé ©Ûé ¸ÛÛˆ¸Û¶Ûà ›Û¦øÛ† …¶Ûé ’õÛéÍÛ 
ÍÛéîÉÛ¶Û ¸ÛÛ†¸Û¶Ûä “ÛéªÛ¹Ç ÉÛÛéµÛÛé.

4	 ›Ûé ’õÛéÍÛ ÍÛéîÉÛ¶Û ÈÛÛéÉÛÁõ¶Ûä “ÛéªÛ¹Ç 264cm2 ™öé …¶Ûé ©Ûé¶Ûà ›Û¦øÛ† 
2cm ™öé ©ÛÛé …×þùÁõ¶ÛÛé ÈýÛÛÍÛ …¶Ûé ¼ÛÐüÛÁ¶ÛÛé ÈýÛÛÍÛ¶Ûà •Û¨Û©ÛÁõà 
ïõÁõÛé.

ÌÛÌ¤øïõÛé¨Û (Hexagon)

1	 …éïõ ÌÛÌ¤øïõÛé¨Û¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û4cm ™öé.©ÛÛé ©Ûé¶Ûä× “ÛéªÛ¹Ç ¸ÛÜÁõÜ¾ÛÜ©Û, 
DAF …¶Ûé DAC ÉÛÛéµÛÛé.

2	 …éïõ Ü¶ÛýÛÜ¾Û©Û ÌÛÌ¤øïõÛé¨Û …ÛïõÛÁõ¶ÛÛé ÍÛÜÇýÛÛé ™öé. ›÷é¶Ûà ¼ÛÛ›ä÷¶Ûä× 
¾ÛÛ¸Û7.5cm™öé. ©Ûé¶ÛÛ× ’õÛéÍÛ ÍÛéîÉÛ¶Û¶Ûä× “ÛéªÛºõÇ ÉÛÛéµÛÛé.

3	 ›Ûé ÌÛ¤ïõÛé¨Û …ÛïõÛÁõ¶ÛÛé ¹ÅÛé¤ø ¤äøî¦øÛé ™öé. ©Ûé¶Ûà þùÁéõïõ ¼ÛÛ›ä÷…Ûé¶Ûä ¾ÛÛ¸Û 
15mm ™öé ©ÛÛé ©Ûé¶Ûà ÍÛÛ¾Û ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷…Ûé¶Ûä× …×©ÛÁ ÉÛÛéµÛÛé.õ õ 

4	 ›Ûé ÌÛÌ¤øïõÛé¨Û …ÛïõÛÁõ¶ÛÛé ÍÛÜÇýÛÛ¶Ûà ÍÛÛ¾Û-ÍÛÛ¾Ûé¶ÛÛ ”Ûæ¨ÛÛ …Ûé¶Ûä× 
…×©ÛÁõ 40mm ™öé. ©ÛÛé ÍÛÛ¾Û-ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷¶Ûä× …×©ÛÁõ ÉÛÛéµÛÛé.

5	 10cm ÜªÛšýÛÛÈÛÛÇÛ þùÉÛÛÙÈÛéÅÛ ÈÛõ©ÛäÙÇõ¾ÛÛ× ¾ÛÛé¤øÛ¾ÛÛ× ¾ÛÛé¤øÛé ÌÛÌ¤øïõÛé¨Û¶Ûä× 
“ÛéªÛ¹Ç ïéõ¤øÅÛä× ÏÉÛé?

ÅÛ×¼Û ÈÛõ©ÛäÙÇõ - (Ellipse)

1	 18cm ÅÛ×¼ÛÛ† …¶Ûé 12cm ¸ÛÐüÛéÇÛ† þùÉÛÛÙÈÛéÅÛ ÅÛ×¼Ûõ˜ÛÛéÁõÍÛ¾ÛÛ×, 
¾ÛÛé¤øÛ¾ÛÛ× ¾ÛÛé¤øÛ ÅÛ×¼ÛÈÛ©ÛäÙõ¶Ûä× “ÛéªÛ¹Ç ÉÛÛéµÛÛé.©Ûé¾Û›÷ ©Ûé¶Ûà ¸ÛÜÁõÜ¾ÛÜ©Û 
ÉÛÛéµÛÛé.

2	  …éïõ ÅÛ×¼Û•ÛÛéÇ ¾ÛéþùÛ¶Û¶ÛÛ× …“ÛÛé …¶Ûä’õ¾Ûé 200m …¶Ûé 170m ™öé. 
©ÛÛé ÅÛ×¼Û•ÛÛéÇ ¸ÅÛÛé¤ø¶Ûé ïéõ¤øÅÛà ºéõõ¶˜Ûá•Û ¶Ûà ›÷ÄõÁõ ¸Û¦øÉÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.41
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ÍÛ¾Û–Û¶Û (Cube)

ÍÛ¾Û–Û¶Û (cube) ¶Ûà ¼ÛµÛà ¼ÛÛ›ä÷…ÛéÍÛÁõ”ÛàÐüÛéýÛ ™öé.þùÛ.©Û ÅÛ×¼ÛÛ†,¸ÛÐüÛéÇÛ† 
…¶Ûéÿ˜ÛÛ†¶Ûä ¾ÛäÅýÛ ÍÛÁõ”Ûä ÐüÛéýÛ ™öé.©Ûé ™ö …éïõÍÛÁõ”Ûà ÍÛ¸ÛÛ¤øà ÈÛ¦é 
øÁõ˜ÛÛýÛéÅÛÛé ÐüÛéýÛ ™öé. 

ÍÛ¾Û–Û¶Û¶Ûä× ïõþù (–Û¶ÛºõÇ) = ¼ÛÛ›ä÷ x ¼ÛÛ›ä÷ x ¼ÛÛ›ä÷

		  = a3unit3

ÅÛé¤ÁõÅÛ ¸ÛóäÌ¥Õø¹Ç (ÍÛÁõºéõÍÛ …éÜÁõýÛÛ) = 4a2 unit2

ïäõÅÛ ¸ÛóäÌ¥Õø¹Ç      	 = 6 x ¼ÛÛ›ä÷ x ¼ÛÛ›ä÷

           	 = 6a2 unit2

ÅÛ×¼Û–Û¶Û (Rectangular solid (or) cuboid)

ÅÛ×¼Û–Û¶Û ™ö ÅÛ×¼Û˜ÛÛéÁõÍÛ ÍÛ¸ÛÛ¤øàÈÛ¦éø –ÛéÁõÛýÛéÅÛÛé …¶Ûé ÍÛÛ¾Ûé¶Ûà  
¼ÛÛ›ä÷…Ûé¶ÛàÍÛ¸ÛÛ¤øà…ÛéÍÛÁ”Ûà …¶Ûé …éî¼Ûà›Û¶Ûé ÍÛ¾ÛÛ×©ÛÁõÐüÛéýÛ ™öé. 

“ÛéªÛ¾ÛÛ¸Û¶Û (Mensuration):- –Û¶ÛÛïõÛÁõÛé (¶ÛîîÁÕõ, –Û¶Û solids)¶Ûä ¸ÛèÌ¥øºõÇ (surface area) …¶Ûé 
–Û¶ÛºõÇ (volume-ïõþù)- ÍÛ¾Û–Û¶Û, ÅÛ¼Û–Û¶Û,¶ÛÇÛïõÛÁõ,•ÛÛéÇÛé …¶Ûé ̧ ÛÛéÅÛÛé •ÛÛéÇÛé (Mensuration 
- Surface area and volume of solids - cube, cuboid, cylinder,  sphere and 
hollow cylinder)								              …éîÍÛÁõÍÛÛ†¡õ 1.8.42

ÅÛ×¼Û–Û¶Û¶Ûä –Û¶Û¹Ç = ÅÛ×¼ÛÛ† x ¸ÛÐüÛéÇÛ† x Œ˜ÛÛ†

			   = l.b.h unit3

ÅÛé¤ÁõÅÛ ¸ÛóèÌ¥ÕøºõÇ		  = 2h (l+b) unit2

ïäõÅÛ ¸ÛóèÌ¥ºõÇ 		  = 2lb+2bh+2hl

			   = 2(lb+bh+hl) unit2

l  = ÅÛ×¼ÛÛ† (length)
b = ¸ÛÐüÛéÇÛ† (breadth)
h = ÿ˜ÛÛ† (height)

¶ÛÇÛïõÛÁõ (Cylinder)

…Û …éÈÛÛé Ü¸Ûó¡ö¾Û ™öé. ›÷é¶Ûà Š¸ÛÁõ¶Ûà …¶Ûé ¶Ûà˜Ûé¶Ûà ÍÛ¸ÛÛ¤øà…Ûé  
…éïõÍÛÁõ”Ûà •ÛÛéÇÛïõÛÁõ (ÈÛ©ÛäÙÇÛïõÛÁõ) ÐüÛéýÛ ™öé.

¶ÛÇÛïõÛÁõ¶Ûä× –Û¶ÛºõÇ	 = hd 
4

 or hr  
2

 
2 p

p

¶ÛÇÛïõÛÁõ¶ÛàÈÛ’õÍÛ¸ÛÛ¤øà(curved) ¶Ûà “ÛéªÛ¹Ç = 2prh unit2

¶ÛÇÛïõÛÁõïäõÅÛ ¸ÛèÌ¥øºõÇ = 2pr (h+r) unit2

r = ¸ÛÛýÛÛ¶Ûà ÜªÛšýÛÛ (Redius at base)

d =   ¸ÛÛýÛÛ¶ÛÛé ÈýÛÛÍÛ

h =   ¶ÛÇÛïõÛÁõ¶Ûà ÿ˜ÛÛ† 

¸ÛÛéÅÛÛé ¶ÛÇÛïõÛÁõ (Hollow cylinder- ÐüÛéÅÛÛé ÜÍÛÜÅÛ¶¦øÁõ)
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¸ÛÛéÅÛä (ÐüÛéÅÛÛé) …é¤ÅÛé ”ÛÛÅÛà š•ýÛÛ, ¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ ¾ÛÛ× …×þùÁõ ”ÛÛÅÛà 
›•ýÛÛ ÐüÛéýÛ ™öé. ¸ÛÛ¨Ûà¶ÛÛé ¸ÛÛ†¸Û…é ¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ ¶Ûä× ŠþùÛÐüÁõÇ ™öé.

¸ÛÛéÅÛ ¶ÛÇÛïõÛÁõ¶Ûä µÛ¶ÛºõÇ	 = p (R2-r2) h (or)

			   = p (R+r) (R-r) (or)

			   = 
4
p

 (D2-d2)h unit3

			   = 
4
p

 (D+d) (D-d)h

¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× ïäõÅÛ ¸ÛóäÌ¥ÕøºõÇ= …×þùÁõ¶Ûà + ¼ÛÐüÛÁõ¶Ûà ÈÛ’õÍÛ¸ÛÛ¤øà ¶Ûä× 
“ÛéªÛ¹Ç + Š¸ÛÁõ …¶Ûé ¶Ûà˜Ûé¶ÛÛ •ÛÛéÇÛïõÛÁõ ½ÛÛ•Û¶Ûä× “ÛéªÛ¹Ç 

\TSA : 2pRh + 2prh + 2p(R2 - r2)

R = ¼ÛÐüÛÁõ¶Ûà ÜªÛšýÛÛ

r = …×þùÁõ¶Ûà ÜªÛšýÛÛ

D = ¼ÛÐüÛùÁõ¶ÛÛé ÈýÛÛÍÛ

d = …×þùÁõ¶ÛÛé ÈýÛÛÍÛ

h = ¶ÛÇÛïõÛÁõ¶Ûà ÿ˜ÛÛ†

t = ›Û¦øÛ† (thickness)

ÍÛÁéõÁõÛÉÛ ÈýÛÛÍÛ (mean dia) = 
2

dD -

›Ûé ›Û¦øÛ† (¬Ûàî¶ÛéÉÛ) …Û¸ÛéÅÛ ÐüÛé† ©ýÛÛÁé

¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× –Û¶ÛºõÇ = p x ÍÛÁéõÁõÛÉÛ ÈýÛÛÍÛ x ›Û¦øÛ† x ÿ˜ÛÛ† 

–Û¶ÛÛïõÛÁ¶Ûä× –Û¶Û¹Ç (volume - ïõþù)õ ÉÛÛéµÛÈÛä× 

¸ÛþùÛ¬ÛÙ ÈÛ¦éø ÁõÛéïõÛýÛéÅÛà š•ýÛÛ¶Ûé ©Ûé¶Ûä× µÛ¶ÛºõÇ …¬ÛÈÛÛ îþù ïõÐé ™öé ¸ÛþùÛ¬ÛÙ¶Ûä  
–Û¶ÛºõõÇ  ¸ÛþùÛ¬ÛÙ¾ÛÛ ÁõÐéüÅÛÛ ¼ÛÇ¶Ûà ïéõ¸ÛàÍÛà¤øà (“Û¾Û©ÛÛ)  þÉÛÛÙÈÛé ™öé

Lateral surface Area	  = Perimeter of base x height 

Total Surface Area 	 = LSA  + 2 (base area)

Volume 		  = Area of base x height 

…•Û©ýÛ¶Ûà …¶Ûé ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ÈÛÛÁ×õÈÛÛÁõ Š¸ÛýÛÛé•Û¾ÛÛ …ÛÈÛ©Ûà  –Û¶Û 
…Û’äõÜ©Û…Ûé (–Û¶ÛÛïõÛÁõ) ¶Ûà˜Ûé ¾Ûä›÷¼Û ™öé 

ÍÛ¾Û–Û¶Û (Cube)

ÍÛ¾Û–Û¶Û (îýÛä¼Û) ¶Ûà ¼ÛµÛà ¼ÛÛ›ä÷…Ûé ÍÛÁõ”Ûà ÐüÛé† ™öé. þùÛ.©Û ÅÛ×¼ÛÛ†, 
¸ÛÐüÛéÇÛ† …¶Ûé Š˜ÛÛ†¶Ûä ¾ÛäÅýÛ ÍÛÁõ”Ûä ÐüÛé† ™öé. ©Ûé ™ö …éïÍÛÁõ”Ûà ÍÛ¸ÛÛ¤øà 
ÈÛ¦ñø Áõ˜ÛÛýÛéÅÛÛé ÐüÛéˆ ™öé 

ÍÛ¾Û–Û¶Û¶Ûä× –Û¶ÛºõÇ 	 = ¼ÛÛ›ä÷ x ÷ ¼ÛÛ›ä÷ x ¼ÛÛ›ä÷ 

		  = a3 unit3 

            ÅÛé¤ÁõÅÛ ¸ÛóäÌ¥ÕøºõÇ = 4a2 

            ïäõÅÛ ¸ÛóäÌ¥ÕøºõÇ 	 = 6 x ¼ÛÛ›ä÷ x ¼ÛÛ›ä÷

                        		  = 6 a2  Unit2 

          ÜÈÛïõ¨ÛÙ (d) = 3  a unit šýÛÛ× 3  = 1.732

1	 …éïõ 4.5 cm ¼ÛÛ›ä÷ÈÛÛÇÛ ÍÛ¾Û–Û¶Û¶ÛÛé ÜÈÛï¨ÛÙ, ÅÛé¤øÁõÅÛ ¸ÛóäÌ¥ÕøºõÇ, ïäõÅÛ 
õ¸ÛóäÌ¥ÕøºõÇ …¶Ûé –Û¶ÛºõÇ ÉÛÛéµÛÛé. 

       ¼ÛÛ›ä a 		  = 4.5 cm 

       ÜÈÛïõ¨ÛÙ d 		  = 3  a unit 

                          	 = 1.732 x 4.5 

                          	 = 7.794 cm 

          L.S.A 		  = 4a2 Unit2 

		                      	 = 4 x 4.5 x 4.5 

                   		   = 81 cm2 

          	 T.S.A 		  = 6a2 unit 

                   		  = 6 x 4.5 x 4.5 

                   		  = 121.5 cm2 

          		  V     	 = a3  Unit3 

                  		  = 4.5 x 4.5 x 4.5 

                  		  = 91.125 cc 

2	 9cm ¼ÛÛ›ä÷ÈÛÛÇÛ ÍÛ¾Û–Û¶Û¶Ûä× –Û¶ÛºõÇ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. 

        		 a	 = 9 cm

             	 V   	 = ? 

             	 V   	 = a3 

                  		  = 9 x 9 x 9 

				    = 729 cm3

3	 ›Ûé …éï ÍÛ¾Û–Û¶Û¶Ûä× –Û¶ÛºõÇ 3375 cm3 ÐüÛé† ©ÛÛé ÍÛ¾Û–Û¶Û¶Ûà 
¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û ÉÛÛéµÛÛé. 

		  V	 = 3375 cm3 

		  a	 = ? 

		  a3	 = 3375 

		  a	 = 3375

			   = 53x3x3x5x5x

			   = 3 x 5 

			   = 15 cm 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.42
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4	 ›Ûé …éï ÍÛ¾Û–Û¶Û¶Ûä× õ¸ÛóäÌ¥ÕøºõÇ 216  cm2 ™öé. ©ÛÛé ©Ûé¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û 
ÉÛÛéµÛÛé. 

          6a2	 = 216

           	 a2   	 = 216 

             	 = 36 

           	 a	 = 36  

                	 = 6 cm 

5	 ›Ûé ˜ÛÛéÁõÍÛ ¤øÛïõà 2m Œ˜Ûà …¶Ûé 50000 litre ¸ÛÛ¨Ûà¶Ûà “Û¾Û©ÛÛ 
µÛÁõÛÈÛé ™öé. ©ÛÛé ©Ûé¶Ûà ¼ÛÛ›ä÷¶Ûä× ¾ÛÛ¸Û ÉÛÛéµÛÛé.

	 ˜ÛÛéÁõÍÛ …ÛïõÛÁõ ¤øÛïõà¶Ûà ÿ˜ÛÛ† (h)  = 2m

			   “Û¾Û©ÛÛ  		  = 	 50,000 litre

			   1000 litre 	 = 	 1m3

			   50,000 litre 	 =	 50000/1000

					     = 	 50m3

			   ¤øÛ×ïõà¶Ûà “Û¾Û©ÛÛ  	 = 	 50m3

    			  a2 x h 		  = 	 50

    			  a2 x 2 		  = 	 50 

    			  a2  		  =  	
2

50
 =  25m2

    			  a 		  =  	 25  = 5m

			   ˜ÛÛéÁõÍÛ ¤øÛ×ïõà¶Ûà ¼ÛÛ›ä÷÷ =  5m  

ÅÛ×¼ÛµÛ¶Û (Rectangulor Solid or cuboid (ïõýÛæ¼ÛÛéˆ¦ø))

ÅÛ×¼ÛµÛ¶Û ™ö ÅÛ×¼Û˜ÛÛéÁõÍÛ ÍÛ¸ÛÛ¤øà ÈÛ¦é –ÛéÁõÛýÛéÅÛÛé …¶Ûé ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷¶Ûà 
ÍÛ¸ÛÛ¤øà…Ûé ÍÛÁõ”Ûà …¶Ûé …éïõ¼Ûà›Û¶Ûé ÍÛ¾ÛÛ×©ÛÁõ ÐüÛéýÛ ™öé. 

 ÅÛ×¼Û–Û¶Û¶Ûä× –Û¶ÛºõÇ 

			   = ÅÛ×¼ÛÛˆ x ¸ÛÐüÛéÇÛˆ x ÿ˜ÛÛˆ

                   =  l . b . h  unit3

ÅÛé¤øÁõÅÛ ¸ÛæÌ¤ÕøºõÇ (ÍÛÁõºéõÍÛ …éÜÁõýÛÛ)    = 2h (l +b)

ïäõÅÛ ¸ÛæÌ¤ÕøºõÇ (¤øÛé¤øÅÛ ÍÛÁõºéõÍÛ …éÜÁõýÛÛ) = 2lb + 2bh + 2hl

                   	        = 2 (lb + bh + hl) unit 2

ŠþùÛÐüÁõ¨Û (Exampales)

1	 …éïõ ¤øÛ×ïõà 20m ÅÛÛ×¼Ûà, 15m ¸ÛÐüÛéÇà …¶Ûé 12m ÿ˜Ûà ™öé. ©Ûé¶Ûä× 
–Û¶ÛºõÇ …¶Ûé T.S.A. ÉÛÛéµÛÛé. 

  		  l	 = 20 m

		  b 	 = 15 m

		  h 	 = 12 m

		  v 	 = ?

		  T. S. A. 	= ?

	 Volume  v  	 =  lbh  unit3

                  	 =  20 × 15   12

                  	 =  3600 m3

	 T . S . A   	 = 2  (lb + bh + hl ) unit2

                	 = 2((20 x 15 ) + (15 x 12) + (20 x 12))  

                	 = 2  (300 + 180 + 240 )

                	 = 1440 m3

2  …éïõ ¹ýÛäÅÛ (FULE) ¤øÛ×ïõà¶ÛÛé ïõÛéÍÛ ÍÛéîÉÛ¶Û 260 mm ÅÛ×¼ÛÛˆ …¶Ûé 
180 mm ¸ÛÐüÛéÇÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ …¶Ûé “Û¾Û©ÛÛ 10500 cm3 ™öé, ©ÛÛé 
©Ûé¶Ûà ÿ˜ÛÛˆ ÉÛÛéµÛÛé.  

		  l 	 = 260 m m = 26 cm

		  b 	 = 180 m m = 18 cm

		  v 	 = 10500 cm3

		  h 	 = ?

		  l. b. h. 	 = Volume

	 26 x 18 x h 	 = 10500

		  h 	 = 
18 x 26

10500

			   = 22.44cm

3	 ›Ûé …éïõ ¸ÛÛ¨Ûà¶Ûà ¤øÛ×ïõà¶Ûä× ¾ÛÛ¸Û …Û ¸Ûó¾ÛÛ¨Ûé ™öé. ÅÛ×¼ÛÛˆ = 1 meter, 
¸ÛÐüÛéÇÛˆ = 0.8 meter …¶Ûé Œ×˜ÛÛˆ = 1.2 meter ©ÛÛé  ©Ûé¾ÛÛ 
ïéõ¤ÕøÅÛÛ ÅÛà¤øÁõ ¸ÛÛ¨Ûà Í¤øÛéÁõ (ÍÛ¾ÛÛÈÛà) ïõÁõà ÉÛïõÛýÛ?

		  –Û¶ÛºõÇ 	 = l x b x h  unit3

			   = 1 x 0.8 x 1.2

			   =  0.96  m3  [1m3 = 1000 liters]

			   =  0.96 x 1000 

			   = 960 liters ¤øÛ×ïõà¾ÛÛ× ¸ÛÛ¨Ûà ÍÛ¾ÛÛÈÛà ÉÛïõÛýÛ. 

4  ›Ûé …éïõ Ü¸Ûó¡ö¾Û¶ÛÛé ¸ÛÛýÛÛé 5m ÅÛÛ×¼ÛÛé 4m ¸ÛÐüÛéÇÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ …¶Ûé 
Ü¸Ûó¡ö¾Û¶Ûà ÿ˜ÛÛ† 15m ™öé. ©ÛÛé ©Ûé¶Ûä× –Û¶ÛºõÇ ÉÛÛéµÛÛé. Ü¸Ûó¡ö¾Û¶ÛÛé 
¸ÛÛýÛÛé ÅÛ×¼Û˜ÛÛéÁõÍÛ ™öé. 

	 ¸ÛÛýÛÛ¶Ûä× “ÛéªÛºõÇ = ÅÛ×¼ÛÛˆ x ¸ÛÐüÛéÇÛˆ

			   =  5 x 4

			   =  20  Squre  m 
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       Ü¸Ûó¡ö¾Û¶Ûä× –Û¶ÛºõÇ = ¸ÛÛýÛÛ¶Ûä× “ÛéªÛºõÇ ÿ˜ÛÛˆ

                       =  20 x 5

                                =  300 Cubic  meters (–Û¶Û¾Ûà¤øÁõ)   

¶ÛÇÛïõÛÁõ (cylinder) (ÜÍÛÜÅÛ¶¦øÁõ)

…Û …éÈÛÛé Ü¸Ûó¡ö¾Û ™öé. ›÷é¶Ûà Š¸ÛÁõ¶Ûà …¶Ûé ¶Ûà˜Ûé¶Ûà ÍÛ¸ÛÛ¤øà…Ûé …éïõ 
ÍÛÁõ”Ûà •ÛÛéÇÛïõÛÁõ ÐüÛéýÛ ™öé. 

¶ÛÇÛïõ¶Ûä –Û¶ÛºõÛÇ = hr2p   or  hd
4

2p

¶ÛÇÛïõÛÁõ¶Ûà ÈÛ’ÍÛ¸ÛÛ¤øà ¶Ûä× (curved) “ÛéªÛºõÇ = 2prh 

¶ÛÇÛïõÛÁõ¶Ûä× ïäõÅÛ ¸ÛæÌ¤ÕøºõÇ = 2pr(h+r)

r = ¸ÛÛýÛÛ¶Ûà ÜªÛšýÛÛ

d = ¸ÛÛýÛÛ¶ÛÛé ÈýÛÛÍÛ

h = ¶ÛÇÛïõÛ¶Ûàÿ˜ÛÛˆ

ŠþùÛÐüÁõ¨Û (Examples)

1	 …éïõ ¶ÛÇÛïõÛÁõ ¶ÛÛé ÈýÛÛÍÛ 9cm …¶Ûé ‹˜ÛÛˆ 15cm ÐüÛéýÛ ©ÛÛé 
µÛ¶Û¹Ç …¶Ûé ïäõÅÛ ¸ÛæÌ¤Õø¹Ç (T.S.A.) ÉÛÛéµÛÛé.

		  ÈýÛÛÍÛ 		  = 9cm

		  ÜªÛšýÛÛ (r) 	 = 4.5cm

		  ÿ˜ÛÛˆ (h) 	 = 15cm

		  µÛ¶Û¹Ç (v)	 = ?

		  T.S.A 		  = ?  		

			   V 	 = πr2h unit3

				    = 
7
22  x 4.5 x 4.5 x 15

				    = 954.2cm3

		  T.S.A 		  = 2πr (h + r) unit2 

				    = 2×
7
22  x 4.5 x 9.5

				    = 551.4 cm3

2	 ›Ûé …éïõ ¶ÛÇÛïõÛÁõ ÁõÛéÅÛÁõ¶Ûà ÈÛ’õÍÛ¸ÛÛ¤øà¶Ûä× “ÛéªÛ¹Ç (C.S.A) 48π 
cm2 ™öé. …¶Ûé ÁõÛéÅÛÁõ 10cm ÅÛÛ×¼ÛÛé ™öé. ©ÛÛé ÜªÛšýÛÛ ÉÛÛéµÛÛé.

      C.S.A = 48 π cm2  

      ÅÛ×¼ÛÛ† = 10cm

     		  ÜªÛšýÛÛ 	 = ?

                 	 2 πrh 	 = 48π

 		  2 × π×r×10	 = 48π

                        r  	 = 
10 x  x 2

 x48

p

p 

                          	 = 2.4cm

3 	›Ûé ¶ÛÇÛïõÛÁõ ¶Ûà Œ×˜ÛÛ† 16cm …¶Ûé µÛ¶ÛºÇ 5544 cm3 ™öé.  ©ÛÛé 
©Ûé¶Ûà ÜªÛšýÛÛ ÉÛÛéµÛÛé.õ

                πr2h 	 = v

    3.14 × r2 ×16		 = 5544

                      r2  	 = 
3.14x16

5544

                      r2  	 = 
50.24

5544

                          	 = 110.35

                     r 		  = 110.35

                       		  = 10.5 cm 

4	 ›Ûé …éïõ •ÛÛéÇÛïõÛÁõ ¤øÛ×ïõà¶Ûà ÿ˜ÛÛˆ 2m ©Ûé¶Ûä× µÛ¶ÛºõÇ 68.46m3 ™ö,é 
©ÛÛé ¤øÛ×ïõà¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé. 

               πr2 h 	 = 68.46

                   r2 	 = 
3.14x2

68.46

                   r2 	 = 10.9

                    r 	 = 10.9
                      	 = 3.3m

       	 ÈýÛÛÍÛ 	 = 2r

                 	 = 2×3.3

			   = 6.6 m

5 	…éïõ ¶ÛÇÛïõÛÁõ ÈÛéÍÛÅÛ (Vessel) 3 Meter ÅÛÛ×¼Ûà …¶Ûé 1.9994 
Meter ÈýÛÛÍÛÈÛÛÇà ¼Û¶ÛÛÈÛéÅÛà ™öé. ›Ûé ©Ûé¶ÛÛé …éïõ ™öé¦øùÛé ¼Û×µÛ ÐüÛéýÛ 
©ÛÛé ©Ûé¶Ûà ÍÛ¸ÛÛ¤øà¶Ûä× “ÛéªÛºõÇ (T.S.A) ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.       

		  h 	 = 3m

		  d 	 = 1.9994m 

		  r 	 = 0.9997m

		  T.S.A. 	 = C.S.A. + ¸ÛÛýÛÛ¶Ûä× “ÛéªÛºõÇ 

			   = 2πrh + πr2

	 = (2 x 
7

22
 x 0.9997 x 3) + (

7

22  x 0.99972)

			   = 18.85+3.14

			   = 21.99m2
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6	 75cm ÜªÛšýÛÛ …¶Ûé 100cm ‹˜ÛÛˆÈÛÛÇÛ ¶ÛÇÛïõÛÁõ¾ÛÛ× ïéõ¤øÅÛÛ 
ÅÛà¤øÁõ ¸ÛÛ¨Ûà  ½ÛÁõà ÉÛïõÛýÛ.

		  V	 = πr2h unit3

			   = 3.142 × 75 × 75 × 100

			   = 1767375 cm3

			   = 
1000

1767375
   [1000cc=1 litre]

			   =1767.375 liters.

7. ›Ûé 17.5cm ÜªÛ›÷ýÛÛÈÛÛÇÛ  ¶ÛÇÛïõÛÁõ ¤øà¶Û¶Ûä× µÛ¶ÛºõÇ (…éïõ ¼Û×µÛ 
ÅÛ×¼ÛµÛ¶Û ¼ÛÛé“Û) 40cm ÅÛÛ×¼ÛÛ, 30cm ¸ÛÐüÛéÇÛé …¶Ûé 25cm 
‹¦øÛ …éï ¼Û×µÛ ÅÛ×¼ÛµÛ¶Û ¼ÛÛé“Û¶Ûä× ›÷é¤øÅÛä× ™öé. ©ÛÛé ¶ÛÇÛïõÛÁõ ¤øà¶Û¶Ûà 
ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

¶ÛÇÛïõÛÁõ ¶Ûä× µÛ¶ÛºõÇ = ÅÛ×¼ÛµÛ¶Û¶Ûä× ¼ÛÛé“Û¶Ûä× µÛ¶ÛºõÇ

		π  r2h 		  = l×b×h

	
7
22 × 17.5 × 17.5 × h = 40 × 30 × 25

			   h 	 = 
.522x17.5x17

40x30x25x7 	

				    =  
6737.5

210000

                             = 31.17cm

8. …éïõ …ÛéÜïõÍÛ›÷¶Û ÜÍÛÜÅÛ¶¦øÁõ¶Ûà 15cm ÈýÛÛÍÛ …¶Ûé 100cm ÅÛ×¼ÛÛ† 
™öé. ©Ûé ÜÍÛÜÅÛ¶¦øÁõ ¾ÛÛ× þùÁéõïõ 120cm3  ¶ÛÛ þù¼ÛÛ¨Û ¬Ûà •ÛéÍÛ ½ÛÁéõÅÛÛé 
™öé ©ÛÛé  ©Ûé¾ÛÛ× ïéõ¤øÅÛÛ× cc …ÛéÜïõÍÛ›÷¶Û ½ÛÁéõÅÛÛé ÐüÉÛé?

            ¶ÛÇÛïõÛÁõ ¶Ûä× µÛ¶ÛºõÇ = πr2h unit3

		  = 
7
22  × 7.5 ×7.5×100

		  = 17678.57 cm2

	 1 cm3 ½ÛÁéõÅÛ •ÛéÍÛ = 120 cm3  •ÛéÍÛ

	 17628.57 cm3 ¾ÛÛ× ½ÛÁéõÅÛ •ÛéÍÛ = 17678.57× 120

	 …ÛéÜïõÍÛ›÷¶Û ¶Ûä× ïõþ 

		  = 2121428 c.c

•ÛÛéÇÛ (Sphere)

•ÛÛéÇÛ …é •ÛÛéÇÛïõÛÁõ –Û¶Û ¸ÛóþùÛ¬ÛÙ ™öé 

•ÛÛéÇÛ¶Ûä× ïõþù 	 = 
3

4
 x πr3  …¬ÛÈÛÛ

			   = 
3d

6

p

•ÛÛéÇÛ¶Ûä× ïäõÅÛ ¸ÛóèÌ¥øºõÇ (T.S.A) = 4πr2 unit2

šýÛÛ× r = •ÛÛéÇÛ¶Ûà ÜªÛšýÛÛ

	  d = •ÛÛéÇÛ¶ÛÛé ÈýÛÛÍÛ

ÜªÛšýÛÛ = ÈýÛÛÍÛ¶ÛÛé 
2

1

ŠþùÛÐü2¨Û (Example)

1 3 cm ÜªÛšýÛÛÈÛÛÇÛ •ÛÛéÇÛ¶Ûä× ïõþ (Volume)ù …¶Ûé ¸ÛóèÌ¥øºõÇ ÉÛÛéµÛÛé.

		  V   	 =  
3

4
πr3 unit3

			   = 
3x7

4x22x3x3x3

			   = 113.1 cm3

ïäõÅÛ ¸ÛóèÌ¥øºõÇ 	 = 4πr2 unit2

			   = 4 × 
7
22 ×3×3

			   =113.1 cm2

2	 …éïõ •ÛÛéÇÛ¶Ûä× –Û¶ÛºõÇ 15625 c.c ™öé. ©ÛÛé ©Ûé¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

             
3

4  πr3 = µÛ¶ÛºõÇ

		
3

4
 × 

7
22

× r3 = 15625

             r3 	 = 
4x22

15625x3x7

                         	= 88

328125

                         	= 3728.69

              r 	 = 3728.693

                        	 = 15.51 cm

      	 ÈýÛÛÍÛ 	 = 2 × ÜªÛ›÷ýÛÛ

            		 =  2 × 15.51

                    	 = 31.02 cm

3	 …éïõ 32 cm ÈýÛÛÍÛÈÛÛÇÛ •ÛÛéÇÛ¾ÛÛ×¬Ûà 1 cm ÜªÛ›÷ýÛÛÈÛÛÇÛ ïéõ¤ÕøÅÛÛ 
•ÛÛéÇÛïõÛÁõ ¼ÛÛéÅÛ ¼Û¶ÛÛÈÛà ÉÛïõÛýÛ.

	 ¼ÛÛéÅÛ¶Ûà ÍÛ×”ýÛÛ x ¶ÛÛ¶ÛÛ •ÛÛéÇÛïõÛÁõ¶Ûä× ïõþù = ¾ÛÛé¤øÛ •ÛÛéÇÛ¶Ûä× ïõþù

	 N × 
3

4
 x πr3 = 

3

4
  πr3  

	 N x 
3

4
 × π × 13 = 

3

4
 × π × r3
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		  N	 = 16 × 16 ×16

		  	 = 4096  balls (¼ÛÛéÅÛ)

4	 3cm, 4cm …¶Ûé 5cm ÈýÛÛÍÛÈÛÛÇÛ Ü¸Û©ÛÇ¶ÛÛ× (brass) ¶ÛÛ ªÛ¨Û 
¼ÛÛéÅÛ¶Ûé Ü¸Û•ÛÛÇà¶Ûé …éïõ µÛ¶Û (¶ÛïõïõÁõ) ¼ÛÛéÅÛ     

   	¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé …¶ýÛ ÈÛéÍ¤éø›÷ (¼Û•ÛÛ¦ø) ¶Û ¬ÛýÛÛé ÐüÛéýÛ ©ÛÛé, 
µÛ¶Û (¶ÛïõïõÁõ) ¼ÛÛéÅÛ¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

		  1st ball d1	 = 3 cm 

			   r1  	 = 1.5 cm

		  2nd  ball d2 	 = 4 cm

			   r2  	 = 2 cm

		  3rd ball d3   	 =  5 cm

			   r3  	 =  2.5 cm

		  ¶ÛÈÛÛ ¼ÛÛéÅÛ (ball) ¶ÛÛé ÈýÛÛÍÛ = ? 

	 ¶ÛÈÛÛ ¼ÛÛéÅÛ¶Ûä×(ball) µÛ¶ÛºõÇ = 3 •ÛÛéÇÛïõÛÁõ ¼ÛÛéÅÛ¶Ûä× µÛ¶ÛºõÇ

                   
3

4
 πr3 = 

3

4
 πr13 + 

3

4
 πr23 +  

3

4
 πr3

3

                   
3

4
  πr3 =   

3

4
 π (1.53+23+2.53)

                                                           			 
		  r3   = 3.375 + 8 +15.625

                                      r3    =  27

                                      r    = 273

			   r  = 3 x 3 x 33

			   r = 3 cm

ball ¶ÛÛé ÈýÛÛÍÛ  	 = 2 × r

                   	 = 2 × 3

                   	 = 6 cm

5	 ›Ûé µÛ¶Û ¶ÛÇÛïõÛõÁõ µÛÛ©Ûä¶Ûà ÜªÛšýÛÛ 14cm …¶Ûé ÿ˜ÛÛˆ 21cm ©Ûé¶Ûé 
Ü¸Û•ÛÛÇà¶Ûé 3.5cm  ÜªÛ›÷ýÛÛ¶ÛÛ •ÛÛéÇÛïõÛÁõ ÍÈÛÄõ¸Û¾ÛÛ×

   ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé •ÛÛéÇÛ¶Ûà ÍÛ”ýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé

	 ¶ÛÇÛïõÛÁõ¶Ûà  ÜªÛšýÛÛ 	 =  3 cm

   		 Œ˜ÛÛ† 		  = 21cm

•ÛÛéÇÛ¶Ûà  ÜªÛšýÛÛ    	 = 3.5 cm

•ÛÛéÇÛ¶Ûà  ÍÛ×”ýÛÛ     	 = ?

       ¼ÛÛéÅÛ¶Ûà ÍÛ”ýÛÛ x •ÛÛéÇÛ¶Ûä –Û¶ÛºõÇ x = ¶ÛÇÛïõÛÁõ¶Ûä –Û¶Û¹Ç

                           N   
3

4
 πr3 	 = πr2h

                           N x 
3

4
 π x 3.53 = π x 142×21

               	 N 	 =  3.54x3.5x3.5x

14x14x21x3

                                = 
171.5

12348

                                = 72 ball
6  3 cm  ÜªÛšýÛÛÈÛÛÇÛ ¼Ûé •ÛÛéÇÛ¶Ûé ÍÛÛ¬Ûé Ü¸Û•ÛÛÇà¶Ûé …éïõ •ÛÛéÇÛé 

¼Û¶ÛÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé ¶ÛÈÛÛ ¼Û¶ÛéÅÛÛ •ÛÛéÇÛ¶Ûà  ÜªÛšýÛÛ ÉÛÛéµÛÛé   

  …éïõ •ÛÛéÇÛ¶Ûä –Û¶Û¹Ç 	 = x(3)3
3
4

r3
3

4
p=p

        ¼Ûé •ÛÛéÇÛ¶Ûä× –Û¶ÛºõÇ: = 3x(3)
3

4
2x p

                     = 54x 
3

4
 p  –Û¶Û ÍÛé.¾Ûà (cubic c.m)

	 ›÷é¾ÛÛ× R = ¶ÛÈÛÛ ¼Û¶ÛéÅÛ •ÛÛéÇÛ¶Ûà  ÜªÛšýÛÛ

	 ¶ÛÈÛÛ •ÛÛéÇÛ¶Ûä×  –Û¶Û¹Ç =  
3R

3

4
 p  –Û¶Û ÍÛé¾Ûà (cubic cm)

	 µÛÛÁõÛé ïéõ ¾Û¤øàÁõàýÛÅÛ¶ÛÛé ¼Û•ÛÛ¦ø ¬ÛýÛéÅÛ ¶Û¬Ûà ©ÛÛé …Û¸Û¨Ûé ïõÐüà 
ÉÛïõà…é.

	 ¶ÛÈÛÛ •ÛÛéÇÛ¶Ûä×  –Û¶Û¹Ç = ¼Ûé •ÛÛéÇÛ¶Ûä ïäõÅÛ –Û¶ÛºõÇ

             x54
3
4R

3

4 3 p= p

3

4 	¶Ûé ¼Û¶¶Ûé ¼ÛÛ›ä÷…é ïõÛ§©ÛÛ (ïõÛÁ¨Ûïéõ ÍÛÁõ”ÛÛ ™öé) …Û¸Û¨Ûé ÅÛ”Ûà 
ÉÛïõà…é.

			   R3 = 54

			   R = 54 –Û¶Û¹Çø (cube root)

			   = 543   = 3.780cm

	 ¶ÛÈÛÛ ¼Û¶ÛéÅÛ •ÛÛéÇÛ¶Ûà ÜªÛšýÛÛ = 3.780cm

7	 …éïõ ÍÛàÍÛÛ¶ÛÛ ¼ÛÛéÅÛ (spherical lead  ball) ¶Ûé ¸Ûà•ÛÛÇà¶Ûé 
©Ûé¾ÛÛ×¬Ûà …Û ¾Ûä”ýÛ ¼ÛÛéÅÛ¶Ûà ÜªÛšýÛÛ ïÁõ©ÛÛ (one third)  1/3 
ÜªÛšýÛÛ¶ÛÛ  ¶ÛÛ¶ÛÛ  ¼ÛÛéÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ×  …ÛÈÛé ™öé. ©ÛÛé (i) …ÛÈÛÛ 
ïéõ¤øÅÛÛ ¼ÛÛéÅÛ (ball) ¼Û¶ÛÉÛé.¼ÛµÛÛ ›÷ ¶ÛÛ¶ÛÛ ¼ÛÛéÅÛ¶Ûà ÍÛ¸ÛÛ¤øà¶ÛÛé  
…¶Ûé ¾Ûä”ýÛ ¼ÛÛéÅÛ (ball) ¶Ûà ÍÛ¸ÛÛ¤øà ÈÛ˜˜Ûé¶ÛÛé •Ûä¨ÛÛé©ÛÁõ (ratio) 
ÉÛÛéµÛÛé.

›÷é¾Û ïéõ ¾Ûä”ýÛ ¼ÛÛéÅÛ¶Ûà  ÜªÛšýÛÛ = R

¶ÛÛ¶ÛÛ ¼ÛÛéÅÛ¶Ûà ÜªÛšýÛÛ = R/3

¾Ûä”ýÛ ¼ÛÛéÅÛ (ball) ¶Ûä× –Û¶Û¹Ç = 
3r

3

4
p

…¶Ûé ¶ÛÛ¶ÛÛ ¼ÛÛéÅÛ¶Ûä× –Û¶Û¹Ç    = 3(R/3)
3
4

p

				    = 27
r

x
3

4 3p
 

¶ÛÛ¶ÛÛ ¼ÛÛéÅÛ¶Ûà ÍÛ×”ýÛÛ 	 = 
27

R

3

4
R

3

4 3
3 p÷p
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			   = 27 

ÐüÈÛé ¾Ûä”ýÛ ¼ÛÛéÅÛ¶Ûä ¸Û̜Ì¥ø¹Ç = 4π . R2

…¶Ûé 27 ¶ÛÛ¶ÛÛ ¼ÛÛéÅÛ¶Ûä× ïäõÅÛ ¸Û̜Ì¥ø¹Ç = 27 x 4π (R/3)2

     ¸ÛäÌ¤¹Ç¶ÛÛé •Ûä¨ÛÛé©ÛÁ 	 = 4π. R2 : 4π (R/3)2

                                       = 1:3

…éÍÛÛ†¾Ûé¶¤ø (Assignment)
1                                	  I = 60mm

	 V = ___________ cm3

2                                          	 V = 5832cm3

	 I =____________ mm

3	 V = 1800 cm3

                                                   l : b = 3:1

	 H = 1500 mm

	 l =       mm

	 b  =      mm

4	 l = 1.5meter

                                                   h = 0.8meter

                                                   b = 0.45meter

  	 Capacity =  litre

                                               	 1m3 =1000  litre

5	 V = 140000 cm3

                                                	 l = 60 cm

 	 b = 40 cm

                                               	 H =      cm

ÍÛ¾Û–Û¶Û (cube)

1 	…éïõ 15 cm ¼ÛÛ›ä÷ÈÛÛÇÛ ÍÛ¾Û–Û¶Û¶ÛÛé ÜÈÛïõ¨ÛÙ ÅÛé¤øÁõÅÛ ¸ÛèÌ¥ÕøºõÇ 
(L.S.A), ïäõÅÛ ¸ÛèÌ¥ÕøºÇ …¶Ûé –Û¶ÛºõÇ ÉÛÛéµÛÛé.

2 	5 cm ¼ÛÛ›ä÷ÈÛÛÇÛ 10 ÍÛ¾Û–Û¶Û¶Ûä× µÛ¶ÛºõÇ ÉÛÛéµÛÛé. 

3	 ›Ûé …éïõ ÍÛ¾Û–Û¶Û¶Ûà ¼ÛÛ›ä÷¶Ûä×  ¾ÛÛ¸Û 60 mm ÅÛÛ×¼Ûà ÐüÛéýÛ, ©ÛÛé ©Ûé¶Ûä× 
µÛ¶ÛºõÇ ÉÛÛéµÛÛé.

4 ›Ûé …éïõ ÍÛ¾Û–Û¶Û¶Ûä× ¸ÛèÌ¥ÕøºÇ 384m2  ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà ¼ÛÛ›ä÷ ÉÛä× ÐüÉÛé.

5 ›Ûé …éïõ ÍÛ¾Û–Û¶Û¶Ûä× –Û¶Û¹Ç 422cc ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà ¼ÛÛ›ä÷ ÉÛÛéµÛÛé. 

ÅÛ×¼Û–Û¶Û (cuboid)

1	 ›Ûé …éïõ ¤øÛ×ïõà¶Ûà ÅÛ×¼ÛÛ† 60m, ¸ÛÐüÛéÇÛ† 40m …¶Ûé ÿ˜ÛÛ† 20m 
ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûä× –Û¶ÛºõÇ m3 ¾ÛÛ× ÉÛÛéµÛÛé.

2 	…éïõ C.I ïõÛÍ¤øá•Û ÅÛ×¼Û˜ÛÛéÁõÍÛ ¼ÅÛÛéï 25cm x 20cm x 8cm 
¾ÛÛ¸Û µÛÁõÛÈÛé ™öé ©Ûé¶Ûä× µÛ¶ÛºõÇ ÉÛÛéµÛÛé.

3	 …éïõ ¼ÛÛé“Û ïéõ ›÷é¶Ûà  ÅÛ×¼ÛÛ†,¸ÛÐüÛéÇÛ† …¶Ûé ÿ˜ÛÛ† …¶Ûä’õ¾Ûé 120 
cm, 50cm …¶Ûé 60 cm ™öé ©Ûé¶Ûä× ïäõÅÛ ¸ÛèèÌ¤ÕøºõÇ ÉÛÛéµÛÛé.

4	 ›Ûé …éïõ ¼ÛóÛÍÛ ÉÛà¤ø 25cm  square …¶Ûé 0.4cm  thick (›Û¦øà)  
™öé. ©ÛÛé ©Ûé¶Ûä×  –Û¶ÛºõÇ ÉÛÛéµÛÛé.

5 ›Ûé …éïõ ÈÛéÍÛÅÛ¶Ûä× ¾ÛÛ¸Û 3m x 4m x 5m ÐüÛéýÛ, ©ÛÛé ©Ûé¶Ûä×  –Û¶ÛºõÇ 
ÅÛà¤Á¾ÛÛ× þÕùÉÛÛÙÈÛÛé.

6	 …éïõ þäùµÛ¶Ûà ¤øÛïõà ˜ÛÛéÁõÍÛ ¸ÛÛýÛÛé µÛÁõÛÈÛé ™öé. ›÷é¾ÛÛ× 10 m3 þäùµÛ ½ÛÁéõÅÛ 
™öé. ›Ûé ©Ûé¶Ûà ¼ÛÛ›ä÷ 2.583 m ÐüÛéýÛ ©ÛÛé ÿ˜ÛÛ† ÉÛÛéµÛÛé.

7	 …éïõ ÅÛ×¼Û˜ÛÛéÁõÍÛ ’õÛéÍÛ ÍÛéïõÉÛ¶Û µÛÁõÛÈÛ©Ûà ¤øÛ×ïõà¶Ûà  ÅÛ×¼ÛÛ† 420 
mm …¶Ûé ¸ÛÐüÛéÇÛ†  230 mm …¶Ûé 48 litres “Û¾Û©ÛÛ µÛÁõÛÈÛé ™öé. 
©ÛÛé ©Ûé¶Ûà ÿ˜ÛÛ† ÉÛÛéµÛÛé.

8	 …éï ¸ÛÛ¨Ûà¶Ûà  ¤øÛ×ïõà¶ÛÛ× ¾ÛÛ¸ÛÛé ÅÛ×¼ÛÛ† = 4m, ¸ÛÐüÛéÇÛ† =3.2m 
…¶Ûé ÿ˜ÛÛ† = 1400 cm ÐüÛéýÛ ©ÛÛé …Û ¤øÛ×ïõà ¾ÛÛ× ïéõ¤øÅÛÛ ÅÛà¤øÁõ  
¸ÛÛ¨Ûà  ½ÛÁõà  ÉÛïõÛýÛ.

¶ÛÇÛïõÛÁõ (Cylinder)

1 ¶ÛÇÛïõÛÁõ¶Ûà ÈÛîÍÛ¸ÛÛ¤øà ¶Ûä× “ÛéªÛ¹Ç  ÉÛÛéµÛÛé šýÛÛ× 

a ÈýÛÛÍÛ 18 cm …¶Ûé ÿ˜ÛÛ† 34 cm

b  ÈýÛÛÍÛ 28 cm …¶Ûé ÿ˜ÛÛ† 42 cm

2   ¶ÛÇÛïõÛÁõ¶Ûä× ïäõÅÛ ¸ÛèÌ¥ÕøºÇ (T.S.A) ›÷ýÛÛ×

a ÈýÛÛÍÛ 24cm …¶Ûé ÿ˜ÛÛ† 40 cm

b ÈýÛÛÍÛ 42cm …¶Ûé ÿ˜ÛÛ† 60 cm

c ÈýÛÛÍÛ 14cm …¶Ûé ÿ˜ÛÛ† 35 cm

3  ¶ÛÇÛïõÛÁõ¶Ûä×  –Û¶ÛºõÇ ÉÛÛéµÛÛé. šýÛÛ×

a ¸ÛÛýÛÛé ¶Ûà ÜªÛšýÛÛ 10 cm …¶Ûé ÿ˜ÛÛ† 40 cm ™öé.

b ¸ÛÛýÛÛé ¶Ûà ÜªÛšýÛÛ 7 cm …¶Ûé ÿ˜ÛÛ† 12 cm ™öé.

c ¸ÛÛýÛÛé ¶Ûà ÈýÛÛÍÛ 35 cm …¶Ûé ÿ˜ÛÛ† 100 cm ™öé.

4 …éïõ 10 cm ÈýÛÛÍÛ …¶Ûé 20 cm ÿ˜ÛÛ†  µÛÁõÛÈÛ©ÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× 
µÛ¶ÛºõÇ C.S.A …¶Ûé T.S.A ÉÛÛéµÛÛé.

5	 …éïõ ¶ÛÇÛïõÛÁõ ¤øÛ×ïõà¾ÛÛ× 22000 cc ¸ÛÛ¨Ûà ™öé. ›Ûé ©Ûé¾ÛÛ× ¸ÛÛ¨Ûà¶Ûà  
ÿ¦Û† 70 cm ÐüÛéýÛ ©ÛÛé ¤øÛ×ïõà¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.42
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6	 ›Ûé ¶ÛÇÛïõÛÁõ¶Ûä× –Û¶ÛºõÇ 5544cm3 …¶Ûé ÿ˜ÛÛ† 16cm ÐüÛéýÛ ©ÛÛé  
©Ûé¶Ûà ÜªÛšýÛÛ ÉÛÛéµÛÛé.

•ÛÛéÇÛé (Sphere)

1	 ¶Ûà˜Ûé …Û¸ÛéÅÛÛ  ¾ÛÛ¸Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà •ÛÛéÇÛ¶Ûä× –Û¶ÛºõÇ ÉÛÛéµÛÛé.   

	 a 3.5 cm  ÈýÛÛÍÛ

	 b 4 cm ÈýÛÛÍÛ

	 c 7 cm  ÈýÛÛÍÛ

	 d 20 cm  ÈýÛÛÍÛ

	 e 5 cm  ÈýÛÛÍÛ

2 	512cc  –Û¶ÛºõÇ µÛÁõÈÛ©ÛÛ× •ÛÛéÇÛé¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé.

3	 …éïõ •ÛÛéÇÛ¶Ûä× ïäõÅÛ  ¸ÛèÌ¥ÕøºõÇ ÉÛÛéµÛÛé.

	 a 1.75 cm  ÜªÛšýÛÛ

	 b 12 cm  ÜªÛšýÛÛ

	 c 56 cm  ÜªÛšýÛÛ

	 d 20 cm  ÈýÛÛÍÛ 

	 e 3 cm  ÜªÛšýÛÛ

4	 16cm ÈýÛÛÍÛÈÛÛÇÛ •ÛÛéÇÛé ¾ÛÛ×¬Ûà 1cm ÜªÛ›÷ýÛÛÈÛÛÇÛ ïéõ¤ÕøÅÛÛ 
•ÛÛéÇÛïõÛÁõ ¼ÛÛéÅÛ ¼Û¶ÛÈÛà ÉÛïõÛýÛ.

5	 2 cm, 4 cm, …¶Ûé 6 cm  ÈýÛÛÍÛÈÛÛÇÛ 3 ¼ÛÛéÅÛ¶Ûé ̧ Ûà•ÛÛÇà¶Ûé …éïõ 
¼ÛÛéÅÛ ¼Û¶ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ¾Û¤øàÁõàýÛÅÛ ¶ÛÛé ¼Û•ÛÛ¦ø  ¬Û©ÛÛé ¶Û¬Ûà  
©ÛÛé –Û¶Û ¼ÛÛéÅÛ¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé. 

6 …éïõ –Û¶Û ¶ÛÇÛïõÛÁõ µÛÛ©Ûä ïéõ ›÷é¶Ûà ÅÛ×¼ÛÛ† 45 cm …¶Ûé ¸ÛÛýÛÛ¶Ûà 
ÜªÛ›÷ýÛÛ 2 cm ¾ÛÛ×¬Ûà ¾ÛÛéÅ¦ø ïõÁõà þùÁéõïõ 3 cm ÜªÛšýÛÛÈÛÛÇÛ ïéõ¤ÕøÅÛÛ 
¼ÛÛéÅÛ ¼Û¶Ûé.

7	 ›Ûé 10 cm  ÜªÛšýÛÛÈÛÛÇÛ …éïõ ¼ÛÛéÅÛ¶Ûé 2 cm  ÜªÛšýÛÛÈÛÛÇÛ ¶ÛÛ¶ÛÛ 
¼ÛÛéÅÛ¾ÛÛ× ºéõÁõÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ¼ÛÛéÅÛ¶Ûà ÍÛ×”ýÛÛ ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.42
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ÌÛÌ¤øïõÛé¨Û ¼ÛÛÁõ (hexagonal bar)

ÌÛÌ¤øïõÛé¨Û ¼ÛÛÁõ¶Ûä× –Û¶Û¹Ç = ÌÛÌ¤ÕøïõÛé¨Û¶Ûä× “ÛñªÛºõÇ x ÿ˜ÛÛˆ

ÌÛÌ¤øïõÛé¨Û ¼ÛÛÁõ¶Ûä×  ÅÛé¤øÁõÅÛ ¸ÛèÌ¥¹Ç 

= 6 x ¼ÛÛÁõ¶Ûà ÅÛ×¼ÛÛˆ x ÌÛÌ¤ÕøïõÛé¨Û¶Ûà ¼ÛÛ›ä÷÷

= 3.464 x ¼ÛÛÁõ¶Ûà ÅÛ×¼ÛÛˆ x ÌÛÌ¤ÕøïõÛé¨Û¶ÛÛé ¹ÅÛé¤ø ø

…¬ÛÈÛÛ

ÌÛÌ¤øïõÛé¨Û ¼ÛÛÁõ¶Ûä× ïäõÅÛ ¸ÛèÌ¥¹Ç = ÅÛé¤øÁõÅÛ ¸ÛèÌ¥¹Ç + (2 ÌÛÌ¤øïõÛé¨Û¶Ûä× 
“ÛéªÛ¹Ç)

ÉÛ×ïäõ¶Ûä× ¹Í¤ø¾Û (Frustum of a cone)

šýÛÛÁéõ ÉÛ×ïäõ¶ÛÛ ¸ÛÛýÛÛ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ ÁõÛ”Ûà Š¸ÛÁõ¶ÛÛé ¤øÛé˜Û¶ÛÛé  ½ÛÛ•Û  ïõÛ¸Ûà¶Ûé  
þæùÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ýÛÛÁéõ ›÷é þéù”ÛÛÈÛ ¼Û¶Ûé ©Ûé¶Ûé ÉÛ×ïäõ¶Ûä× ¹Í¤ø¾Û  ïõÐéü  ™öé. 
¦øÛéÅÛ (¼ÛÛÅÛþùà), …Ûé†ÅÛ¶ÛÛé ¦ø¼¼ÛÛé ÈÛ•ÛéÁéõ ¹Í¤ø¾Û …ÛïõÛÁõ¶ÛÛ ŠþùÛÑüÁõ¨Û  
™öé. 

L.S.A= π l (R + r) unit2  

“ÛéªÛ¾ÛÛ¸Û¶Û - ÌÛÌ¤øïõÛé¨Û, ÉÛ×ïäõ …¶Ûé ¶ÛÇÛïõÛÁõ …ÛïõÛÁõ¶ÛÛ ÈÛéÍÛÅÍÛ¶Ûä×  ÅÛé¤øÁõÅÛ ¸ÛèÌ¥¹Ç( L.S.A ), 
ïäõÅÛ ¸ÛèÌ¥¹Ç( T.S.A ) …¶Ûé “Û¾Û©ÛÛ (Mensuration - Finding the lateral surface area, 
total surface area and capacity in litres of  hexagonal, conical and cylindrical 
shaped vessels)							              …éîÍÛÁõÍÛÛ†¡õ 1.8.43

ÉÛ×ïäõ (Cone)

ÉÛ×ïäõ •ÛÛéÇÛïõÛÁõ ¸ÛÛýÛÛé µÛÁõÛÈÛ©ÛÛé Ü¸ÛÁõÛÜ¾Û¦ø ™öé.

ÉÛ×ïäõ¶Ûä× –Û¶Û¹Ç 	 =  hrx
3

1 3
p

…¬ÛÈÛÛ 		  =  hd
12

2p

ÈÛ’õÍÛ¸ÛÛ¤øà¶Ûä× “ÛéªÛ¹Ç = πrs

ïäõÅÛ ¸ÛèÌ¥¹Ç = πr  (s+r)

šýÛÛ× r = ¸ÛÛýÛÛ¶Ûà ÜªÛšýÛÛ

	 d =  ¸ÛÛýÛÛ¶ÛÛé ÈýÛÛÍÛ 

	 h = ÉÛ×ïäõ¶Ûà Š½Ûà ‹˜ÛÛˆ

	 s = ªÛÛ×ÍÛà  Œ˜ÛÛˆ (§øÇ©Ûà) 22 hr +                          

TSA = π l (R + r) + A1  +  A2   unit2  

V = 
3

p
 h   (R2  + Rr  + r2)   unit3

[A1 = ¤øÛé˜Û¶Ûä× “ÛéªÛ¹Ç (Top  area); A2 =  ©ÛÜÇýÛÛ¶Ûä× “ÛéªÛ¹Ç 
(Bottom area)]

¶ÛÇÛïõÛÁõ (Cylinder)

…Û …éÈÛÛ Ü¸ÛóŸ¾Û ™öé. ›÷é¶Ûà Š¸ÛÁõ¶Ûà …¶Ûé ¶Ûà˜Ûé¶Ûà ÍÛ¸ÛÛ¤øà…Ûé …éïõÍÛÁõ”Ûà 
•ÛÛéÇÛïõÛÁõ  ÐüÛéýÛ ™öé.

¶ÛÇÛïõÛÁõ¶Ûä× µÛ¶ÛºõÇ  =  hr2p   or    hd
4

2p

¶ÛÇÛïõÛÁõ¶Ûà ÈÛ’õÍÛ¸ÛÛ¤øà (curve) ¶Ûä× “ÛéªÛ¹Ç = 2πrh    

¶ÛÇÛïõÛÁõÛ¶Ûä× ïäõÅÛ ¸ÛèÌ¥¹Ç = 2 πr(h+r)
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r = ¸ÛÛýÛÛ¶Ûà ÜªÛ›÷ýÛÛ

d = ¸ÛÛýÛÛ¶ÛÛé ÈýÛÛÍÛ 

h = ¶ÛÇÛïõÛÁõ¶Ûà ÿ˜ÛÛˆ 

¸ÛÛéÅÛÛé ¶ÛÇÛïõÛÁõ (Hollow cylinder)

¸ÛÛéÅÛä× (ÐüÛéÅÛÛé) …é¤øøÅÛé ïéõ ”ÛÛÅÛà ›÷•ýÛÛ, ¸ÛÛéÅÛÛé ¶ÛÇÛïõÛÁõ¾ÛÛ× …×þùÁõ ”ÛÛÅÛà 
›÷•ýÛÛ ÐüÛéýÛ ™öé. ¸ÛÛ¨Ûà¶ÛÛé ¸ÛÛˆ¸Û …é ¸ÛÛéÅÛÛé ¶ÛÇÛïõÛÁõ¶Ûä ŠþùÛÐüÁõ¨Û ™öé.

¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× –Û¶ÛºõÇ = π ( R2 - r2 ) h  …¬ÛÈÛÛ

                                 = π ( R + r ) ( R – r ) h …¬ÛÈÛÛ

                                 = 
4

p
 ( D2 – d2 ) h

                                 = 
4

p
 ( D + d ) ( D - d ) h

¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× ïäõÅÛ ¸ÛèÌ¥ºõÇ =

…×þùÁ¶Ûà + ¼ÛÐüÛÁõ¶Ûà ÈÛ’õÍÛ¸ÛÛ¤øà¶Ûä× “ÛéªÛ¹Ç + Š¸ÛÁõ …¶Ûé ¶Ûà˜Ûé¶ÛÛ 
•ÛÛéÇÛïõÛÁõ ½ÛÛ•Û¶Ûä× “ÛéªÛ¹Ç

ŠþùÛÐüÁõ¨Û (Example)

1 …éï õÌÛÌ¤ÕøïõÛé¨Û  Ü¸Ûó¡ö¾Û (Prism) ¶Ûà  ©Ûé¶Ûà  ¼ÛÛ›ä÷¶Ûä×  
¾ÛÛ¸Û 20cm …¶Ûé ÿ˜ÛÛ† 200cm ™öé. ©ÛÛé ÌÛÌ¤ÕøïõÛé¨Û Ü¸Ûó¡ö¾Û¶Ûä× 
µÛ¶ÛºõÇ ÉÛÛéµÛÛé.

ÌÛÌ¤ÕøïõÛé¨Û Ü¸Ûó¡ö¾Û¶Ûà ¼ÛÛ›ä ÷ (a) = 20 cm

		  ÿ˜ÛÛ† (h) =200cm   

	 µÛ¶ÛºõÇ (volume)	= ¸ÛÛýÛÛ¶Ûà ¼ÛÛ›ä÷…Ûé¶Ûä× “ÛéªÛºõÇ× ÿ˜ÛÛ†

			   = 6 × 
4

3
 × a2 × h

                		  = 6 × 
4

3
 × 20 × 20 × 200

                		  = 1,20,000 × 3
                 		  = 1,20,000×1.732

                 		  = 2,07,840cm3

ÌÛÌ¤ÕøïõÛé¨Û  Ü¸Ûó¡ö¾Û¶Ûä× µÛ¶ÛºõÇ	 = 2,07840 cm3

2	 ›Ûé ÉÛ×ïäõ¶ÛÛ× ¸ÛÛýÛÛ¶ÛÛé ÈýÛÛÍÛ 210 mm …¶Ûé ©Ûé¶Ûä× µÛ¶ÛºõÇ 3056 
cm3 ©ÛÛé ©Ûé¶Ûà ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé ÍÛÛ¬Ûé ÅÛ×¼Û ¸ÛèèÌ¤øºÇõ 
(Lateral surface) ¸Û¨Û ÉÛÛéµÛÛé.

TSA : 2π Rh + 2πrh + 2π (R2 –r2)

R = ¼ÛÐüÛÁõ¶Ûà  ÜªÛ›÷ýÛÛ (outer radius)

r = …×þùÁõ¶Ûà  ÜªÛ›÷ýÛÛ (inner radius)

D = ¼ÛÐüÛÁõ¶ÛÛé ÈýÛÛÍÛ (outer diameter)

d = þùÁõ¶ÛÛé ÈýÛÛÍÛ (inner diameter)

h = ¶ÛÇÛïõÛÁõ¶Ûà ÿ˜ÛÛ† (hight of cylinder)

t = ›Û¦øÛ† (thickness)

ÍÛÁéõÁõÛÉÛÈýÛÛÍÛ mean dia = D-d

›Ûé ›Û¦øÛ† …Û¸ÛéÅÛ ÐüÛéýÛ ©ýÛÛÁéõ:

¸ÛÛéÅÛÛ ¶ÛÇÛïõÛÁõ¶Ûä× µÛ¶ÛºÇ = π x ÍÛÁéõÁõÛÉÛ ÈýÛÛÍÛ x ›Û¦øÛˆ x ÿ˜ÛÛˆ

	 ÉÛ×ïäõ¶Ûä× ïõþù = 
3

1
 x ¸ÛÛýÛÛ¶Ûä× “ÛéªÛºõÇ x ‹˜ÛÛˆ

         

    	 3056 cm3  = 
3

1
 × 0.785 × 2102 mm2× H

	 H  = 2

3

mm0.785x2102

03056x3x100
 = 264.82 mm

L= ÍÅÛé¶¤ø(ªÛÛÍÛà) ÿ˜ÛÛ† =   22 105  264.83 +  = 284.9 mm

ÅÛ×¼Û ¸ÛóèÌ¤¹Ç(lateral surface area)=
2

1
 π×210×284.9 mm2

		  = 94017 mm2 = 940.17 cm2 

4	 ›Ûé …éïõ ÍÛÇàýÛÛ¶Ûà (Rod) ÿ˜ÛÛ† 1.6 metre …¶Ûé ©Ûé¶Ûä× 
µÛ¶ÛºÇ1.07 metre3 ™öé ©ÛÛé ©Ûé¶ÛÛé ÈýÛÛÍÛ mm ¾ÛÛ× þÕùÉÛÛÈÛÛé.

	 V = A × H

        	 1.07 metre3 	 = 0.785d2 x 1.6 metres

               0.785d2          = 2metre
1.6

1.017

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.43
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		  d2	 =	 2metre
0.785 x 1.6

1.017
  

   			   =	
2metre

0.785 x 1.6

1.017
 

               d		  =	 metre
785 x 16

10170

			   =	
12560

10170
  		

			                                        	
			   =	 0.8998

			   = 	 899.8 mm

…éÍÛÛ†¾Ûé¶¤ø (Assignment)

1                                 	 W = 200 mm

	 H = 365 mm

	 V = __________mm3

2                                  	 D = 290 mm

                                    	 d = 180 mm

                                    	 H = 320 mm

                                    	 Capacity

		 =____________ litres

3                                	  V1 = V2

                                    	 H1 = H2

                                    	 L = 35 cm

                                 	 d = __________ cm

4                                 	 d = 35 cm

                                    	 H = 450 mm

	 Capacity 	

	 = ____________ liters

5                                	 D = 175 mm

                                   	 d = 115 mm

                                   	 H = 420 mm

                                   	 V = ___________ mm3

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.8.43
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¸ÛóÍ©ÛÛÈÛ¶ÛÛ (Introduction)

¾ÛÉÛà¶Û (machine) …é …éÈÛä ýÛ×ªÛ ™öéïéõ ›÷é …éïõ …¬ÛÈÛÛ ©Ûé¬Ûà ÈÛµÛä 
½ÛÛ•ÛÛé¶Ûä ¼Û¶ÛéÅÛä ™öé.›÷é¾ÛÛ×Š¸ÛýÛÛé•Û ¬Û©Ûà ÉÛÜî©Û¶ÛÛé Š¸ÛýÛÛé•Û Ðéü©ÛäïõàýÛ ïõÛýÛÙ 
ïõÁõÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé.ÍÛÛ¾ÛÛ¶ýÛ Áõà©Ûé ¾ÛÉÛà¶Û¾ÛÛ× Ü¾ÛïÙõÜ¶ÛïõÅÛ, ïÙÜ¾ÛïõÅÛ, ¬Û¾ÛÙÅÛ 
…¬ÛÈÛÛ ˆÅÛéïõ¤ÖøàïõÅÛ …ñ¶Ûœ÷Ù …¶Ûé ïéõ¤øÅÛàï ÈÛ”Û©Û ¾ÛÛé¤øÁõ¶ÛÛé Š¸ÛýÛÛé•ÛïõÁõà 
…é¶Ûœ÷Ù Š©¸Û•Ûõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ¸ÛÛÈÛÁõýÛ×ªÛ ¾ÛÛ¤éø ¾ÛÉÛà¶Û¶ÛÛ ºõÁõ©ÛÛ× 
½ÛÛ•ÛÛé¶Ûä× ¼Û¶ÛéÅÛä× ÈÛ•ÛâïõÁõ¨ÛïõÁõÈÛä× ›÷ÄõÁõà ™öé.¸ÛÁ×õ©Ûä ˆÅÛéïõ¤ÖøÛé¶ÛàïõÍÛ¶ÛÛ 
ÜÈÛïõÛÍÛ¶Ûé ïõÛÁõ¨Ûé …Û›÷é …Û¸Û¨Ûé ¾ÛÉÛà¶Û¶ÛÛ ºõÁõ©ÛÛ× ½ÛÛ•ÛÛé¶Ûä× ÈÛ•ÛâïõÁõ¨Û 
ÈÛ•ÛÁ õ¸Û¨Û ¸ÛÛÈÛÁõýÛ×ªÛ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõàÉÛä×.

ÍÛÛþä×ùýÛ×ªÛ (Simple machine) …éïõ …éÈÛàÁõ˜Û¶ÛÛ ™öéïéõ ›÷é¶ÛÛÈÛ¦éø ¼ÛÇ¶Ûà 
ÜþùÉÛÛ …¬ÛÈÛÛ ©Ûé¶ÛÛ ¾Ûé•Û¶Ûà¤øýÛä¦ø¶ÛÛ ¾ÛäÅýÛ¾ÛÛ× ºéõÁõºõÛÁõ ïõÁõà ÉÛïõÛýÛ ™öé  
¸ÛÁ×õ©ÛäÈÛµÛÛÁéõ •Ûä×˜ÛÈÛ¨Û½ÛýÛÛÙ ýÛ×ªÛÛé ¾ÛÛé¤øà ÍÛ×”ýÛÛ¾ÛÛ× Š¸ÛÅÛ¼µÛ ™öé. ›÷é¾ÛÛ× ¶Ûà˜Ûé 
þùÉÛÛÙÈÛéÅÛ¶ÛÛé ÍÛ¾ÛÛÈÛéÉÛ ¬ÛÛýÛ ™öé.

1 Š˜˜ÛÛÅÛ¶Û (Levers)

2 Í’äõ›÷éï (Screw Jack)

3 ÈÐüàÅÛ …¶Ûé …éîÍÛÅÛ (Wheel and axel)

4 ¸ÛäÅÛà (Pulleys)

5 §øÇ©Ûà ÍÛ¸ÛÛ¤øà ÈÛ•ÛéÁé õ(Inclined Plane) etc.

ÅÛÛé¦ø …¬ÛÈÛÛ ÈÛ›÷¶Û (Load (or) Weight)

¸ÛþùÛ¬ÛÙ ¸ÛÁõ ÅÛÛ•Û©ÛÛ× ¼ÛÇ¶Ûé ÅÛÛé¦ø …¬ÛÈÛÛ ÈÛ›÷¶Û (w) ïõÐéü ™öé.

¸ÛóýÛ©¶Û …¬ÛÈÛÛ ¸ÛÛÈÛÁõ (Effort (or) Power)

½ÛÛÁõ …¬ÛÈÛÛ ÈÛ›÷¶Û¶Ûéÿ˜ÛïõÈÛÛ ¾ÛÛ¤éø ›÷é ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©Ûé¶Ûé 
¸ÛóýÛ©¶Û¼ÛÇ(P)ïõÐéü ™öé.

…ÛµÛÛÁõÝ¼Ûþä (Fulcurm) :

©Ûé ¾ÛÉÛà¶Û¶Ûä× …éïõ …éÈÛä× ÜÍ¬ÛÁõÝ¼Ûþäù (F)ù ™öéïéõ ›÷é¶Ûà …ÛÍÛ¸ÛÛÍÛ ¾ÛÉÛà¶Û 
ºõÁéõ ™öé.

ýÛÛ×ÜªÛîÅÛÛ½Û (Mechanical advantage)

¾ÛÉÛà¶Û¾ÛÛ× ÿ˜ÛïõÛýÛéÅÛÛ ÈÛ›÷¶Û (w) …¶Ûé ÈÛ›÷¶Û¶Ûé ÿ˜ÛïõÈÛÛ ¾ÛÛ¤éø ÅÛÛ•Ûä 
¸Û¦ø©ÛÛ ¼ÛÇ (P) ¶ÛÛ •Ûä¨ÛÛé©ÛÁõ¶Ûé ýÛÛ×ÜªÛî ÅÛÛ½Û ïõÐéü ™öé. ›÷é¶ÛÛé ïõÛéˆ  
…éïõ¾Û ¶Û¬Ûà.

ýÛÛ×ÜªÛîÅÛÛ½Û ((M.A) Mechanical advantage) = 	
P

W
=

ÈÛé•Û¸Ûó¾ÛÛ¨Û: (velocity ratio)

¾ÛÉÛà¶Û¾ÛÛ× ¼ÛÇé ïõÛ¸ÛéÅÛÛ …×©ÛÁõ …¶Ûé ©Ûé¤øÅÛÛ ›÷ ÍÛ¾ÛýÛ¾ÛÛ× ÈÛ›÷¶Ûé ïõÛ¸ÛéÅÛÛ 
…×©ÛÁõ¶ÛÛ •Ûä¨ÛÛé©ÛÁõ¶Ûé ÈÛé•Û¸Ûó¾ÛÛ¨Û ïõÐéü ™öé.©Ûé¶Ûé ̧ Û¨Û ïõÛé† …éïõ¾Û ¶Û¬Ûà. ©Ûé¶Ûé 
ÍÛ×”ýÛÛÈÛ¦éøþùÉÛÛÙÈÛÛýÛ ™öé.

ÈÛé•Û¸Ûó¾ÛÛ¨Û = 

¾ÛÉÛà¶Û¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ (Efficiency of machine)

¾ÛÉÛà¶Û¶ÛÛ× …ÛŠ¤ø¸Ûä¤ø …¶Ûé ˆ¶Û¸Ûä¤Õø¶ÛÛ •Ûä¨ÛÛé©ÛÁõ ¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ ïõÐéü ™öé.

ÍÛÛþùÛýÛ×ªÛ¾ÛÛ× ýÛÛ×ÜªÛïõ ÅÛÛ½Û …¶Ûé ÈÛé•Û¸Ûó¾ÛÛ¨Û¶ÛÛ •Ûä¨ÛÛé©ÛÁõ¶Ûé¾ÛÉÛà¶Û¶Ûà 
ïõÛýÛÙ“Û¾Û©ÛÛ ïõÐéü ™öé.©Ûé¶Ûé Ð×ü¾ÛéÉÛÛ ¤øïõÈÛÛÁõà¾ÛÛ× þùÉÛÛÙÈÛÛýÛ ™öé.

ïõÛýÛÙ“Û¾Û©ÛÛ =  ø

	

	 % ïõÛýÛÙ“Û¾Û©ÛÛ = ø 		  x 100 %

                		  ø

ýÛÛ×ÜªÛïõ ÅÛÛ½Û, ÈÛé•Û ¸Ûó¾ÛÛ¨Û …¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ (h) ÈÛ˜˜Ûé ¶ÛÛé ÍÛ×¼Û×µÛ 

ïõÛýÛÙ“Û¾Û©ÛÛ =	       =
	

	   =  õ	     x
           
	   = ýÛÛ×ÜªÛïõ ÅÛÛ½Û x  

	 ïõÛýÛÙ“Û¾Û©ÛÛ (h) =  

…ÛþùÉÛÙýÛ×ªÛ (Ideal machine): …ÛþùÉÛÙýÛ×ªÛ¾ÛÛ× ýÛÛ×ÜªÛïõ ÅÛÛ½Û …¶Ûé 
ÈÛé•Û¸Ûó¾ÛÛ¨Û …éïõ ÍÛÁõ”ÛÛ ÐüÛéýÛ ™öé. ©Ûé¬Ûà ©Ûé¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ 100 % ™öé. 
¸ÛÁ×õ©Ûä ÈýÛÈÛÐüÛÁõ¾ÛÛ× …Û¾Û ¼Û¶Û©Ûä× ¶Û¬Ûà.

ŠþùÛÐüÁõ¨ÛÛé (Examples)
1 	120 kg (îîîîõï.•ÛóÛ) ÈÛ›÷¶Û¶ÛÛ ¾ÛÉÛà¶Û¶Ûé 5 meter (¾Ûà¤øÁõ)ÿ˜ÛÛ† 

…é ÅÛˆ ›÷ÈÛÛ ¾ÛÛ¤éø 60 kg (îîîîõï.•ÛóÛ) ¼ÛÇ¶Ûé 15m ¾Ûà¤øÁõ¶ÛÛ 
…×©ÛÁõÍÛäµÛà ”ÛÍÛé¦ÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ©Ûé¶ÛÛé ýÛÛ×ÜªÛïõÅÛÛ½Û, ÈÛé•Û¸Ûó¾ÛÛ¨Û 
…¶ÛéïõÛýÛÙ“Û¾Û©ÛÛ ÉÛÛéµÛÛé.

ïäõÅÛ ÈÛ›÷¶Û (w) = 120kg

”ÛÍÛ¦éøÅÛ …×©ÛÁõ (dw) = 5m

ÅÛ•ÛÛ¦éøÅÛ ¼ÛÇ (P) = 60kg

¼ÛÇ ³ùÛÁõÛ ”ÛÍÛÛ¦éøÅÛ …×©ÛÁõ (dp) =15m

ýÛÛ×ÜªÛïõ ÅÛÛ½Û 	 2
60kg

120kg

P

W
MA ===

ÈÛé•Û¸Ûó¾ÛÛ¨Û    	 3
5

15

DW

DP
VR ===

ïõÛýÛÙ“Û¾Û©ÛÛ (η)	 = x100%
VR

MA                    			

		  =  
3

2
 x 100%

		  = 66.66%

ÍÛÛþùÛ ýÛ×ªÛÛé - ¸ÛóýÛ©¶Û, ½ÛÛÁõ, ýÛÛ×ÜªÛïõ ÅÛÛ½Û, ÈÛé•Û •Ûä¨ÛÛé«ÛÁõ, ¾ÛÉÛà¶Û¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ - ïõÛýÛÙ“Û¾Û©ÛÛ, 
ÈÛé•Û •Ûä¨ÛÛé«ÛÁõ, ýÛÛ×ÜªÛïõ ÅÛÛ½Û ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ (T.S.A) …¶Ûé “Û¾Û©ÛÛ (Mensuration - Finding 
the lateral surface area, total surface area and capacity in litres of  hexagonal, 
conical and cylindrical shaped vessels)	 …éîÍÛÁõÍÛÛ†¡õ 1.9.44

ÈÛ›÷¶Û
¼ÛÇ

 ¼ÛÇé ïõÛ¸ÛéÅÛä× …×©ÛÁõ (dp)

©Ûé¤ÕøÅÛÛ ›÷ ÍÛ¾ÛýÛ¾ÛÛ× ÈÛ›÷¶ÛéïõÛ¸ÛéÅÛä× …×©ÛÁõ (dw)

…ÛŠ¤ø¸Ûä¤ø 

 ˆ¶Û¸Ûä¤

…ÛŠ¤ø¸Ûä¤

ˆ¶Û¸Ûä¤

ø ÈÛ›÷¶Û× ÈÛ›÷¶Ûé ïõÛ¸ÛéÅÛä× …×©ÛÁõ

¼ÛÇ× ¼ÛÇé ïõÛ¸ÛéÅÛä× …×©ÛÁ

…ÛŠ¤ø¸Ûä¤

ˆ¶Û¸Ûä¤

ÈÛ›÷¶Û×   ÈÛ›÷¶ÛéïõÛ¸ÛéÅÛä× …×©ÛÁõ

 ¼ÛÇ    ¼ÛÇé ïõÛ¸ÛéÅÛä× …×©ÛÁõ
1

ÈÛé•Û¸Ûó¾ÛÛ¨Û

ýÛÛ×ÜªÛïõ ÅÛÛ½Û  = M.A%
 ÈÛé•Û¸Ûó¾ÛÛ¨Û      V.R
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2 	4 ÈÛé•Û¸Ûó¾ÛÛ¨Û µÛÁõÛÈÛ©ÛÛ …éïõÍÛÛþùÛýÛ×ªÛ ÈÛ¦éø 900 kg (îîîîõï.•ÛóÛ) 
ÈÛ›÷¶Û ÿ˜ÛîÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©ÛÛé ©Ûé¶ÛÛé ýÛÛ×ÜªÛïõÅÛÛ½Û …¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ 
ÉÛÛéµÛÛé. ›÷é¶ÛÛ ¸ÛÁõ 300 kg (îîîîõï.•ÛóÛ) ¼ÛÇ ÅÛ•ÛÛ¦éøÅÛ ™öé.

	 ïäõÅÛ ÈÛ›÷¶Û (w) 		 = 900kg

	 ÅÛ•ÛÛ¦éøÅÛ ¼ÛÇ (P) 	 = 300kg

	 ÈÛé•Û¸Ûó¾ÛÛ¨Û (VR) 	 = 4

	 ýÛÛ×ÜªÛïõ ÅÛÛ½Û (M.A.) 	 =
              

		   900/300 	 = 3

	 Efficiency =  100%

                 =  100%

                 = 75

3 	…éïõ ¸ÛæÅÛà ¼ÅÛÛéî¾ÛÛ× 180 kg ÈÛ›÷¶Û¶Ûé ‹˜ÛîÈÛÛ 15 kg ¼ÛÇ 
ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé¶ÛÛé ýÛÛ×ÜªÛïõ ÅÛÛ½Û (Mechanical 
Advantage) ÉÛÛéµÛÛé. ©Ûé¶Ûé 6 meters ‹˜ÛÛˆ…é ÅÛˆ ›÷ÈÛÛ 27 
second ÅÛÛ•Û©Ûà ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛ ³ùÛÁõÛ ¬Û©Ûä× ïõÛýÛÙ …¶Ûé ›÷ÂúÁõà 
ÐüÛéÌÛÙ¸ÛÛÈÛÁõ ÉÛÛéµÛÛé.

		  W 	 =	 180 Kg

		  P 	 =	 15Kg

		  M.A.	 =	 ?

	 Work done 	 =	 ?

		  HP	 =	 ?

		  Height	 =	 6m

		  t 	 =	 27 sec

         M.A. 	 =	 12
15kg

190kg
P

W
==   

	 Work done 	 = 	 F × d(Force × Distance)

	                    	 = 	 15Kg 6m

			   =	 90m-Kg

	 Power       	 = 	 Work done/time

			   =	 90m – Kg/27 s

			   = 	 90 / 27m - Kg/s (75m-Kg/	
			   sec = 1HP)

			   = 	
75

1
x

27

90
HP

			   = 	 0.04444 HP

4	 …éïõ m/c Š¸ÛÁ õÅÛ¤øïõÛÈÛéÅÛ ÈÛ›÷¶Û 400 kg ©Ûé¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ (h) 
72% ™öé. ©Ûé¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 6 ÐüÛéýÛ, ©ÛÛé ©Ûé¶ÛÛ ¸ÛÁ õÅÛ•ÛÛ¦éøÅÛ ¼ÛÇ 
ÉÛÛéµÛÛé?

		  W 	 =	 400kg

		  h 	 =      	 72%

         V.R 	 = 	 6   

		  h	 =   	
V.R

M.A 100%

		  72  	 =   	
6

M.A
100%

             M.A.	 =	
100

72x6
  

		
P

W 	 = 	 4.32

		
P

400kg 	= 	 4.32

Applied Force P =  	
32

400
= 92.59 kg

ÈÛ›÷¶Û (W) 

¼ÛÇ  (P)

…éÍÛÛˆ¾Ûé¶¤ø (Assignment)

1	 ÍÛÛþùÛýÛ×ªÛ¶Ûà ¾Ûþùþù¬Ûà 1100 kg ÈÛ›÷¶Û ‹˜ÛïõÈÛÛ ¾ÛÛ¤éø 275 kg¶Ûä× 
¸ÛóýÛ©¶Û ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ¾ÛÉÛà¶Û¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 5  
ÐüÛéýÛ, ©ÛÛé ïõÛýÛÙ“Û¾Û©ÛÛ ÉÛÛéµÛÛé.

2	 ÍÛÛþùÛýÛ×ªÛ¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 5 kg ÐüÛéýÛ, ©ÛÛé 1000 kg ›÷é©ÛÅÛä× ÈÛ›÷¶Û 
‹˜Ûïõà ÉÛïéõ ™öé. ©ÛÛé ©Ûé¶ÛÛé (i) ýÛÛ×ÜªÛïõ ÅÛÛ½Û (ii) ›Ûé ©Ûé¶Ûé 250kg ¶Ûä× 
¸ÛóýÛ©¶Û ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ýÛ×ªÛ¶Ûà ïõÛýÛÛÙ“Û¾Û©ÛÛ ÉÛÛéµÛÛé.

3	 ›Ûé ¾ÛÉÛà¶Û¶ÛÛ ÈÛé•Û¸Ûó¾ÛÛ¨Û 25 ™öé. 40 kg ÈÛ›÷¶Û ‹˜Ûïõ©ÛÛ ©Ûé¶Ûà 
ïõÛýÛÙ“Û¾Û©ÛÛ 54.4% ¬ÛÛýÛ ™öé. ©ÛÛé ¾ÛÛ¤éø ›÷ÂúÁõà ¸ÛóýÛ©¶Û ¼ÛÇ …¶Ûé 
ýÛÛ×ÜªÛïõ ÅÛÛ½Û ÉÛÛéµÛÛé.

4	 ÈÛ›÷¶Û ‹˜ÛïõÈÛÛ ¾ÛÛ¤éø¶ÛÛ ýÛ×ªÛ¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 20 ™öé., ›Ûé ©Ûé¶Ûà 
ïõÛýÛÙ“Û¾Û©ÛÛ 40% ÐüÛéýÛ, ©ÛÛé ©Ûé¶Ûé ›÷ÂúÁõà ¸ÛóýÛ©¶Û ¼ÛÇ ÉÛÛéµÛÛé.

5	 ¸ÛäÅÛà ¼ÅÛÛéïõ¾ÛÛ× 25N ¶ýÛä¤ø¶Û¶Ûä× ¼ÛÇ ÅÛ•ÛÛ¦ø©ÛÛ 350N ¶Ûä×  ÈÛ›÷¶Û 
‹˜Ûïõà ÉÛïõÛýÛ ™öé, ©ÛÛé ©Ûé¶ÛÛé ýÛÛ×ÜªÛï õÅÛÛ½Û ÉÛÛéµÛÛé.

6	 ÍÛÛþùÛ×ýÛ×ªÛ¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 5 ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé 1000kg ¶Ûä× ÈÛ›÷¶Û ‹˜Ûïõà 
ÉÛïéõ ™öé. ©Ûé¶Ûé 250kg ›÷é¤øÅÛä× ¸ÛóýÛ©¶Û ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé   
©Ûé¶ÛÛé ýÛÛ×ÜªÛïõ ÅÛÛ½Û (M.A.) …¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ ( ) ÉÛÛéµÛÛé.

7	 ÍÛÛþùÛýÛ×ªÛ¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 5 ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé 1200kg ›÷é¤øÅÛä× ÈÛ›÷¶Û 
‹˜Ûïõà ÉÛïéõ ™öé.›Ûé ©Ûé¶ÛÛ ¸ÛÁõ 300kg ›÷é¤øÅÛä× ¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé,    
©ÛÛé ©Ûé¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ ( ) ÉÛÛéµÛÛé.

8	 ÍÛÛþùÛýÛ×ªÛ¾ÛÛ× 400kg ¶Ûä× ÈÛ›÷¶Û ‹˜ÛïõÈÛÛ ¾ÛÛ¤éø 20kg ›÷é¤øÅÛä× ¸ÛóýÛ©¶Û 
¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›Ûé ¾ÛÉÛà¶Û¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û 20 ÐüÛéýÛ, 
©ÛÛé ©Ûé¶ÛÛé ýÛÛ×ÜªÛïõ ÅÛÛ½Û (M.A.) …¶Ûé ïõÛýÛÙ“Û¾Û©ÛÛ (efficiency) 
ÉÛÛéµÛÛé.

9	 ÅÛàºõ¤øá•Û ¾ÛÉÛà¶Û ®ùÛÁõÛ 1000 kg Üïõ•ÛóÛ¶ÛÛ ÈÛ›÷¶Û¶Ûé ‹˜ÛïõÈÛÛ ¾ÛÛ¤éø 
31kg ›÷é¤øÅÛä× ̧ ÛóýÛ©¶Û¼ÛÇ ÅÛ•ÛÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé, ›Ûé ©Ûé¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ 
ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛé ÈÛé•Û¸Ûó¾ÛÛ¨Û (V.R) ÉÛÛéµÛÛé?   

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.9.44
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Šõ˜˜ÛÛÅÛ¶Û (Lever)

…éï …éÈÛÛé ¾Û›÷¼Ûä©Û ÍÛÇàýÛÛé, ïéõ ›÷é …éï Í¬ÛÛýÛàÝ¼Ûþäù ïéõ ›÷é¶Ûé …ÛµÛÛÁõÝ¼Ûþäù 
ïõÐéü ™öé. ©Ûé¶Ûà …ÛÍÛ¸ÛÛÍÛ ºõÁé ™öé ©Ûé¶Ûéõ ŠÁ˜ÛÛÅÛ¶Û ïõÐéü ™öé.     

þùÛ.©Û: ïõ¤øà•Û ¸ÅÛÛýÛÁõ, ïõÛ©ÛÁõ, ïõÛé¼ÛÛÁõ, ¼Ûà¾Û ¼ÛéÅÛé¶ÍÛ , Ðéü¶¦øù¸Û×¸Û 

…ÛµÛÛÁõ Ý¼Ûþäù¬Ûà ÈÛ›÷¶Û ÍÛäµÛà¶ÛÛ …×©ÛÁõ¶Ûé ÈÛ›÷¶ÛÐüÛ¬ÛÛé …¶Ûé …ÛµÛÛÁõÝ¼Ûþäù¬Ûà 
¸ÛóýÛ©¶Û¼ÛÇ ÍÛäµÛà¶ÛÛ …×©ÛÁõ¶Ûé ¸ÛóýÛ©¶Û¼ÛÇÐüÛ¬ÛÛé ïõÐéüÈÛÛýÛ ™öé .

Šõ˜˜ÛÛÅÛ¶Ûõ¶ÛÛé ÜÍÛµµÛÛ×©Û (Principle of Lever)

•	 ¼ÛµÛÛ ›÷ Šõ˜˜ÛÛÅÛ¶ÛÛé ¶Ûà˜Ûé¶ÛÛ Ü¶ÛýÛ¾Û¶ÛÛé …¾ÛÅÛ ïõÁéõ ™öé. ÈÛ›÷¶Û (load)× 
…ÛµÛÛÁõÝ¼Ûþäù¬Ûà ÈÛ›÷¶Û  …×©ÛÁ (Load arm) = ¼ÛÇ (Effort) ×  
…ÛµÛÛÁõÝ¼Ûþäù¬Ûà  ¼ÛÇ¶Ûä× …×©ÛÁõ (Effortarm)  

•	 Šõ˜˜ÛÛÅÛ¶Ûõ¶Ûä ÈÛ•ÛàÙïõÁõ¨Û (Classification of Lever)

1	 ÍÛàµÛä× Šõ˜˜ÛÛÅÛ¶Û (straight lever)

2	 ÈÛÇÛ×ïõÈÛÛÇä× Šõ˜˜ÛÛÅÛ¶Û (curved lever)   

1	 ÍÛàµÛä× Šõ˜˜ÛÛÅÛ¶Û (straight  lever)  

©Ûé¶ÛÛ ªÛ¨Û ¸ÛóïõÛÁõ ™öé:

1	 ¸ÛÐéüÅÛÛ ¸ÛóïõÛÁõ¶Ûä Šõ˜˜ÛÛÅÛ¶Û (First order lever)

2	 ¼Ûà›Û ¸ÛóïõÛÁõ¶Ûä× Šõ˜˜ÛÛÅÛ¶Û (Second ovder lever)

3	 ªÛà›Û ¸ÛóïõÛÁõ¶Ûä× Šõ˜˜ÛÛÅÛ¶Û (Third order levr)

¸ÛÐéüÅÛ×Û ¸ÛóïõÛÁõ¶Ûä× Šõ˜˜ÛÛÅÛ¶Û (First order lever) 

…Û ¸ÛóïõÛÁõ¶Û×Û Šõ˜˜ÛÛÅÛ¶Û ¾Û×Û …ÛµÛÛÁÝ¼Ûþäù, ÈÛ›÷¶Û …¶Ûé ¸ÛóýÛ©¶ÛÇ¶Ûà ÈÛ˜˜Ûé 
ÐüÛéýÛ ™öé.

þùÛ.©Û. ïõÛ©ÛÁõ, ˜Ûá˜ÛÈÛÛé, ’õÛé¼ÛÛÁõ, ¼Ûà¾Û ¼ÛéÅÛé¶ÍÛ, Ðéü¶¦ø¸Û×¸Û ÈÛ•ÛéÁéõ.

ÍÛÛþùÛýÛ×ªÛ …¶Ûé Šõ˜˜ÛÛÅÛ¶Û- Šõ˜˜ÛÛÅÛ¶Û …¶Ûé ©Ûé¶ÛÛ ̧ ÛóïõÛÁõ (Lever & Simple machines - Lever 
and its types)	 …éîÍÛÁõÍÛÛ†¡õ 1.9.45

…Û ¸ÛóïõÛÁõ¶ÛÛ Šõ˜˜ÛÛÅÛ¶Û¾Û×Û ýÛ×ÛÜªÛïõÅÛÛ½Û 1 ›÷é¤øøÅÛÛé …¬ÛÈÛÛ 1 ¬Ûà ÈÛµÛÛÁéõ 
…¬ÛÈÛÛ 1 ¬Ûà …Ûé™öÛé ÐüÛéýÛ ™öé. (M.A<=>1).

¼Ûà›Û ¸ÛóïõÛÁõ¶Ûä Šõ˜˜ÛÛÅÛ¶Û (Second order lever)

…Û ¸ÛóïõÛÁõ¶ÛÛ Šõ˜˜ÛÛÅÛ¶Û¾Û×Û ÈÛ›÷¶Û, …ÛµÛÛÁõÜ¼Û×þä …¶Ûé ¸ÛóýÛ©¶Û¼ÛÇ¶Ûàù 
ÈÛ˜˜Ûé ÐüÛéýÛ ™öé .

þùÛ.©Û. ÍÛÛé¸ÛÛÁõà ©ÛÛé¦ÈÛÛ¶Û×ä ÍÛÛµÛ¶Û (Nut crakers), ÜÈÐüÅÛ ¼ÛéÅÛé¶ÍÛ 
¾ÛÛ¤éø¶Ûä ÍÛÛµÛ¶Û (wheel barrow), ¸Ûé¸ÛÁõÉÛà¤ø ïõ¤øÁõ, ¼ÛÛé¤øÅÛ ”ÛÛéÅÛÈÛÛ 
¾ÛÛ¤éø¶Û×ä ÍÛÛµÛ¶Û (Bottleopener), ÝÅÛ¼Ûä Ü¶Û˜ÛÛéÈÛÈÛÛ ¾ÛÛ¤éø¶Ûä ÍÛÛµÛ¶Û 
(Lime squeezer), etc., 

…Û ¸ÛóïõÛÁõ¶ÛÛ Šõ˜˜ÛÛÅÛ¶Û¾Û×Û ýÛ×ÛÜªÛïõÅÛÛ½Û 1 ïõÁ©Û×Û ÈÛµÛÛÁéõ ÐüÛéýÛ ™öé. 
(M.A.> 1.) …Ûé™×öÛ ¸ÛóýÛ©¶Û¼ÛÇé ÈÛµÛÛÁéõ ÈÛ›÷¶Û ÿ˜Ûïõà ÉÛïõÛýÛ ™öé. 

ªÛà›Û ¸ÛóïõÛÁõ¶Ûä Šõ˜˜ÛÛÅÛ¶Û (Third  order lever)

…Û ¸ÛóïõÛÁõ¶ÛÛ× Šõ˜˜ÛÛÅÛ¶Û¾ÛÛ× ¸ÛóýÛ©¶Û¼ÛÇ, …ÛµÛÛÁõÝ¼Ûþäù …¶Ûé ÈÛ›÷¶Û¶Ûà 
ÈÛ˜˜Ûé ÐüÛéýÛ ™öé.

þùÛ.©Û. ÉéÛÁõà ÍÛºõÛˆ ïõÁõÈÛÛ¶Û×ä ¡öÛ¦äø (The human force arm), ¸ÛÛÈÛ¦øÛé 
¾ÛÛ™ÅÛà ¸Ûïõ¦øÈÛÛ¶ÛÛé ÍÛÇàýÛÛé (Fishing rod), Ü˜ÛÜ¸ÛýÛÛé

…Û ¸ÛóïõÛÁõ¶ÛÛ Šõ˜˜ÛÛÅÛ¶Û¾Û×Û ýÛ×ÛÜªÛïõ ÅÛÛ½Û 1 ïõÁõ©Û×Û …Ûé™öÛé ÐüÛéýÛ ™öé. 
(M.A.< 1) 

…Ðüà ÈÛµÛÛÁéõ ̧ ÛóýÛ©¶Û¼ÛÇé …Ûé™×öä ÈÛ›÷¶Û ÿ˜Ûïõà ÉÛïõÛýÛ ™öé. (More effort  
is  used  to  liftless  load)

ÈÛÇÛ×ïõÈÛÛÇÛ  Š˜˜ÛÛÅÛ¶ÛÛé  (Bell Cranked Levers (curved 
levers))

Š¸ÛÁõ þùÉÛÙÛÈÛéÅÛ Š˜˜ÛÛÅÛ¶ÛÛé Š¸ÛÁ×õÛ©Û ¼Ûé ÍÛÛÇàýÛÛ…Ûé¶Ûé ÈÛµÛÛÁéõ ›÷•ýÛÛ¶ÛÛé 
Š¸ÛýÛÛé•Û ¶Û ïõõÁõ©Û×Û, ÅÛàÈÛÁéõ›÷ ÈÛµÛÛÁÈÛÛ ¾ÛÛ¤éø …éïõ¼Ûà›Û ÍÛÛ¬Ûé ”Ûæ¨ÛÛ¬Ûà 
›Ûé¦éøÅÛ ÐüÛéýÛ ™öé. …Û ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶ÛÛé ’éõ¶ïõ ÅÛàÈÛÁ ïõÐéüÈÛÛýÛ ™öé. …¶Ûé 
”ÛÛÍÛ ÍÈÛÄ¸Û ïéõ ›÷é¾Û×Û ›Ûé¦øÛýÛéÅÛ ”Ûæ¨ÛÛé 90˚ ÐüÛéýÛ,  ©Ûé¶Ûé ¼ÛéÅÛ ’éõ¶ïõ¦ø 
ÅÛàÈÛÍÛÙ ïõÐéüÈÛÛ¾Û×Û …ÛÈÛé ™öé.

Š.þùÛ. ¾ÛÛé¤øÁõ ÍÛÛýÛïõÅÛ¶Ûà ¼ÛóéïõÍÛàÍ¤ø¾Û ¾ÛÛ¤éø¶ÛÛ îÅÛ˜Û ¸Ûé¦øÅÛ (Motor  
Cycle Breaks System Clutch Pedal)
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1. …éïõ ÁõÛé¦ø AB 8metreõ ÅÛÛ×¼ÛÛé ™öé. …¶Ûé ©Ûé¶ÛÛ A ™öé¦øÛ ¸ÛÛÍÛé 10Kg 
ÈÛ›÷¶Û ÅÛ¤øïõÛÈÛ ™ö. Ý¼Ûþäù B …ÛµÛÛÁõ  Ý¼Ûþäù¬Ûà 3 metreõ …×©ÛÁéõõ ™öé, 
©ÛÛé Ý¼Ûþäù B ¸ÛÁõ ÅÛÛ•Û©ÛÛ ÅÛÛé¦ø(½ÛÛÁõ) ÉÛÛéµÛÛé,…Ðüá ÅÛÛ•Û©ÛÛé ÅÛÛé¦øø …é 
ÍÛ¾Û©ÛÛéÅÛ …ÈÛÍ¬ÛÛ¾ÛÛ× ™öé.

Load × Load arm = Effort × Effort arm

         		  105  	 =  P× 3

		              	50     	 = 3p

            		 P      	 = 50/3

	                      	 = 16.67 kg

›÷ýÛÛÁéõ •Û¨Û©ÛÁõà¾ÛÛ× ÈÛ›÷¶Û …¶Ûé ¸ÛóýÛ©¶Û¼ÛÇ ›ä÷þùÛ-›ä÷þùÛ 
¶Û …Û¸ÛéÅÛ ÐüÛéýÛ, ©ýÛÛÁéõ ÈÛµÛÛÁéõ ÈÛ›÷¶Û¶Ûé ÅÛÛé¦ø(½ÛÛÁõ) 
©ÛÁõàïéõ •Û¨Û©ÛÁõàõ¾ÛÛ× ÅÛéÈÛÛ¾ÛÛ×õ …ÛÈÛé ™öé.

2	 ›÷ýÛÛÁéõ ¼ÛÛÁõ¶Ûà ÅÛ×¼ÛÛ† 3metre ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé 3000 kg ÈÛ›÷¶Û 
‹˜Ûïõà ÉÛïé ™öé. ÈÛ›÷¶Û ÐüÛ¬ÛÛé 1 meter …¶Ûé ¸ÛóýÛ©¶Û ¼ÛÇ ÐüÛ¬ÛÛé 2 
meter ™öé. ©ÛÛé ©Ûé¶Ûé ›÷ÄõÁõà ¸ÛóýÛ©¶Û¼ÛÇõ …¶Ûé ýÛÛ×ÜªÛïõÅÛÛ½Û ÉÛÛéµÛÛé

As per level principle
	 Load x  Load arm 	 = Effort  x  Effort arm
	              3000 x  1 	 = P x 2
                                3000         	 = P x 2
                                 P             	 = 3000/2
                                                  	 =1500 kg

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.9.45
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ýÛÛ×ÜªÛïõÅÛÛ½Û	 =    

                  	= 2

3	 …ÛïèÜ©Û¾ÛÛ×þùùÉÛÛÈýÛÛ ̧ Ûó¾ÛÛ¨Ûé 17 kg ¶ÛÛ ̧ ÛóýÛ©¶Û¼ÛÇ ¾ÛÛ¤éø 100 kg ¶ÛÛ 
ÈÛ›÷¶Û¶Ûé Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …Û¸ÛÈÛÛé ¸Û¦éø ™öé ©ÛÛé ¸ÛóýÛ©¶Û¼ÛÇ …¶Ûé ÈÛ›÷¶Û 
ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ ÉÛÛéµÛÛé.

	 ÈÛ›÷¶Û (w)         	 = 2.1  kg

	 ”Ûê˜ÛÛ¨Û¼ÛÇ       	 = T  KG

	 P x dp         		  =  2.1 x dv

	 T kg x  (80 – 15) c.m = 2.1  kg  x 
2

80   c.m

	  	 T x 65       	 =    2.1 x  4

		  T  		  = 
65

40 x 2.1
   kg

		  ”Ûê˜ÛÛ¨Û¼ÛÇ T  	 = 1.292 kg

 ÈÛ›÷¶Û         3000

¸ÛóýÛ©¶Û¼ÛÇ      1500

ÈÛ›÷¶Û = 100 kg ¸ÛóýÛ©¶Û¼ÛÇ  = 17 kg

ÈÛ›÷¶ÛÐüÛ¬ÛÛé = 50cm

µÛÛÁõÛéïéõ, ¸ÛóýÛ©¶Û¼ÛÇÐüÛ¬ÛÛé = x cm

Š˜˜ÛÛÅÛ¶Û¶ÛÛ ÜÍÛµµÛÛ×©Û ¸Ûó¾ÛÛ¨Ûé,

¸ÛóýÛ©¶Û¼ÛÇ x ¸ÛóýÛ©¶Û¼ÛÇÐüÛ¬ÛÛé = ÈÛ›÷¶Û x ÈÛ›÷¶ÛÐüÛ¬ÛÛé 

		  17x 	 = 100 x 50

		  x  	 = 
17

100x50
  = 294.1  cm

		  x 	 = 294.1 cm

¸ÛóýÛ©¶Û¼ÛÇ …¶Ûé ÈÛ›÷¶Û ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ  = 294.1 – 50

			   = 244.1 cm

			   =2.4410 meter 

4 	 80cm ÅÛ×¼ÛÛ† µÛÁõÛÈÛ©ÛÛ …éïõ ÍÛàµÛÛ ¼ÛÛÁõ ¸ÛÁõ 2.1 kg ¶ÛÛé  
…ÛµÛÛÁõ …éïõ ™öé¦øÛ ¸ÛÁõ ÅÛ•ÛÛ¦éøÅÛ ™öé. ©Ûé¶ÛÛ ¸ÛÁõ ¼Ûà›Û ™öé¦éø Š½Ûà þùÛéÁõà 
ÅÛ¤øïõÛÈÛéÅÛ ™öé, ›÷é¶Ûä× …×©ÛÁõ 15 cm ÐüÛéýÛ ©ÛÛé ©Ûé þùÛéÁõà¶Ûä× ”Ûé˜ÛÛ¨Û¼ÛÇ 
ÉÛÛéµÛÛé.

5	 …Ðüá …ÛïõèÜ©Û¾ÛÛ×þùÉÛÛÈýÛÛ ¸Ûó¾ÛÛ¨Ûé ¼ÛéÅÛ ïéõ¶ïõ¦ø ÅÛàÈÛÁõ AFB ¾ÛÛ× AF 
¶Ûé ÅÛ×¼Û¼ÛÇ Pé ™öé. ©Ûé¶Ûä× ÈÛ›÷¶Û W ¶Ûé FB  ÅÛ×¼Û ™öé. ©ÛÛé ÈÛ›÷¶Û(W) 
ÉÛÛéµÛÛé.

ÈÛé•Û¾ÛÛ¶Û¶ÛÛÜÍÛµµÛÛ×©Û ¸Ûó¾ÛÛ¨Ûé,

	 P x AF    	 = w   x BF

	 40 x 20   	 = w  x15

         W   	 = 
15

40x20
   = 

3

160
   = 53.3  kg

…éÍÛÛ†¾Ûé¶¤ø (Assignment)

1	 ¸ÛÐéüÅÛÛ ¸ÛóïõÛÁõ¶Ûä×  Š˜˜ÛÛÅÛ¶Û 
(pliers)

	 …Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà,

	 ¸ÛóýÛ©¶Û ¼ÛÇ F1 = 90 ¶ýÛä¤ø¶Û

	 ÐüÛ¬ÛÛé r1 = 380 mm

	 ÐüÛ¬ÛÛé r1 = 36 mm 

	 ÉÛÛéµÛÛé

	 ïõÛ¸ÛÈÛÛ ¾ÛÛ¤éø¶ÛÛé ¼ÛÇ F2  	 = _______ N) ¶ýÛä¤ø¶Û 

                    

2	 ¼Ûóéïõ Š˜˜ÛÛÅÛ¶Û (Brake 
lever)

	 ¸Û•Û …Û•ÛÇ¶Ûä ¼ÛÇ = 500 
(N) ¶ýÛä¤ø¶Û

	 ÐüÛ¬ÛÛé r1  =210 mm

	 ÐüÛ¬ÛÛé r2 = 70 mm ÉÛÛéµÛÛé

	 ¾Ûä”ýÛ ¶ÛÇÛïõÛÁõ Š¸ÛÁõ¶ÛÛé ¼ÛÇ 

	 = (N) ¶ýÛä¤ø¶Û

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.9.45
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3	 ¼Ûà›Û ¸ÛóïõÛÁõ¶Ûä× Š˜˜ÛÛÅÛ¶Û 
(Brake lever)

	 …Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà  

	 ÈÛ›÷¶Û ÐüÛ¬ÛÛé = 60m.m

	 ¼ÛÇ Ðü¬ÛÛé = 270m.m

	 ¸Û•Û ¼ÛÇ = 600 (N) ¶ýÛä¤ø¶Û

	 ÉÛÛéµÛÛé.
	 M C Ü¸ÛÍ¤ø¶ÛŠ¸ÛÁõ ¼ÛÇ F2 = _________ N

4	 ¼Ûóéïõ Š˜˜ÛÛÅÛ¶Û (Brakelever)

	 …Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà  

× 	 Š˜˜ÛÛÅÛ¶ÛÐüÛ¬ÛÛ ¶ÛÛé •Ûä¨ÛÛé«ÛÛéÁõ  
= 250:50

	 M C Ü¸ÛÍ¤ø¶ÛŠ¸ÛÁõ¶Ûä× ¼ÛÇ 	
= 1800 (N) ¶ýÛä¤ø¶Û

	 ÉÛÛéµÛÛé.

	 ¸Û•Û¼ÛÇ =___ (N) ¶ýÛä¤ø¶Û

5	 ¼Ûóéïõ Š˜˜ÛÛÅÛ¶Û (Brakelever)

	 …Û¸ÛéÅÛ ¾ÛÛÜÐü©Ûà  

	 ¼ÛÇ ÐüÛ¬ÛÛé  = 30m.m     

		 ÈÛ›÷¶Û ÐüÛ¬ÛÛé = 6m.m

	 ¸Û•Û¼ÛÇ = 500(N) ¶ýÛä¤ø¶Û

	 M C Ü¸ÛÍ¤ø¶Û¶ÛÛéÈýÛÛÍÛ

	 = 3.2 c.m

	 ÉÛÛéµÛÛé

a	 MC  Š¸ÛÁõ¶Ûä× ¼ÛÇ = _________ (N) ¶ýÛä¤ø¶Û

b	 ÅÛÛ†¶Û¾ÛÛ×¶Ûä þù¼ÛÛ¨Û  = __________ (N) ¶ýÛä¤ø¶Û/cm2

6 	a ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¾ÛÛ× ¼Û×¶ÛéÐüÛü¬ÛÛé ÅÛ×¼ÛÛ†¾ÛÛ× ÍÛÁõ”Û×ÛÐüÛéýÛ ™öé.

	 b ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¾ÛÛ×¼ÛÇ ÐüÛü¬ÛÛé ÅÛ×¼ÛÛé ÐüÛéýÛ ™öé. 

	 C ïõýÛÛõ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¾ÛÛ× ¼ÛÇ ÐüÛü¬ÛÛé …é ÈÛ›÷¶Û Ðü¬ÛÛéïõÁõ©ÛÛ× 
¤æøïõÛéÐüÛéýÛ ™öé.

7	 a ¾ÛÛ¶ÛÈÛ ÉÛÁõàÁõ¶ÛàïõÛé¨ÛàïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×  Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 b ÍÛä•ÛÁõøÍÛÛ¨ÛÍÛà¶Ûà ›Ûé¦øàïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 c ïõÛ¼ýÛæÙÁéõ¤Áõ¶ÛÛé ¬ÛóÛé¤øÅÛ ÈÛÛÅÈÛ ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 d …éïõ ÍÛÛ¾Û¶ýÛ ÈÛ›÷¶Û ïõÛ×¤øÛéïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 e ïõÛ©ÛÁõ¶Ûà ›Ûé¦øàïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 f ÍÛéºõ¤øà ÈÛÛÅÈÛ ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 g ’õÛé ¼ÛÛÁõ (’õÛéÅÛàÈÛóÁõÍÛÇýÛÛé) ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

	 h ¼ÛóéïõÅÛàÈÛÁõïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ×Š˜˜ÛÛÅÛ¶Û¾ÛÛ× …ÛÈÛé ™öé.

8	 ¸ÛóÌ¶ÛÛõ¬ÛÙ  Ü˜Û¶Ð(?) ¶Ûàü ›÷•ýÛÛ…é Ýïõ¾Û©Û ÉÛÛéµÛÛé.

Š˜˜ÛÛÅÛ¶Û¶ÛÛé ¸ÛóïõÛÁõ  ÈÛ›÷¶Û  ¼ÛÇ ÈÛ›÷¶ÛÐüÛ¬ÛÛ ¼ÛÇÐüÛ¬ÛÛé ýÛÛ×ÜªïõÅÛÛ½Û

¸ÛÐéüÅÛÛ ¸ÛóïõÛÁõ¶Ûä×	 30 kg	 20 kg	 3 m	 ?	 ?

¼Ûà›Û ¸ÛóïõÛ¶ÛäÚ	 25 kg	 15 kg	 ?	 2 m	 ?

¼ÛéÅÛ ïéõ¶ïõ¦øÅÛàÈÛÁõ   ?	 25 kg	 1 m	 2 m	 ?

9	 a	 Š˜˜ÛÛÅÛ¶Û ¶ÛÛé ÜÍÛµµÛÛ×©Û ÉÛä× ™öé.?

	 b	 ¸ÛÐéüÅÛÛ ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¶ÛÛ× ¼Ûé ŠþùÛÐüÁõ¨ÛÛéÅÛ”ÛÛé.

	 c	 ¼Ûà›Û ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¶ÛÛ× ¼Ûé ŠþùÛÐüÁõ¨ÛÛéÅÛ”ÛÛé.

	 d	 ªÛà›Û ¸ÛóïõÛÁõ¶ÛÛ Š˜˜ÛÛÅÛ¶Û¶ÛÛ× ¼Ûé ŠþùÛÐüÁõ¨ÛÛéÅÛ”ÛÛé.

	 e	 ¼ÛéÅÛ ïéõ¶ïõ¦øÅÛàÈÛÁõ ¾ÛÛ×ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛ¾ÛÛ× …ÛÈÛé ™öé.

	 f	 ýÛÛ×ÜªÛïõÅÛÛ½Û ÉÛä× ™öé?

	 g	 ÈÛé•Û¸Ûó¾ÛÛ¨Û ÉÛä× ™é?

	 h	 ïõÛýÙÛ“Û¾Û©ÛÛ ÉÛä× ™öé?

10	…éïõ 8 cm  ÅÛ×¼ÛÛ† ¶Ûä× Forceps (ÍÛ›÷Ù¶Û¶ÛÛ× Ü˜Û¸ÛàýÛÛ¶ÛÛé)Š¸ÛýÛÛé•Û 
100 gram ¼ÛÇ ÅÛ•ÛÛ¦ÕøÈÛÛ ¾ÛÛ¤éø ¬ÛÛýÛ ™öé. 

	 ›Ûé Forceps   ¶Ûé …ÛµÛÛÁõ Ý¼Ûþäù¬Ûà   5cm›÷é¤øÅÛÛ  …×©ÛÁõ¬Ûà    
¸Ûî¦øÈÛÛ ¾ÛÛ× …ÛÈÛé ©ÛÛé  ©Ûé ¾ÛÛ¤éø ›÷ÄõÁõà ¼ÛÇ ÉÛÛéµÛÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.9.45
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¸ÛÜÁõ˜ÛýÛ (Introduction)

ÜªÛïõÛé¨ÛÜ¾Û©Ûà …é •ÛÜ¨Û©Û ¶Ûà …éïõ …éÈÛà ÉÛÛ”ÛÛ ™öé. ›÷é¾ÛÛ ÜªÛïõÛé¨Û¶Ûà  
ªÛ¨Û ¼ÛÛ›ä÷…Ûé …¶Ûé ”Ûæ¨ÛÛ…Ûé¶ÛÛé ÍÛ×¸Ûæ¨ÛÙ ¾ÛÛ¸Û¶Û …¶Ûé ÍÛ×¼Û×µÛ ÈÛ˜˜Ûé¶ÛÛé 
ÍÛ×¸Ûæ¨ÛÙ …½ýÛÛÍÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

…éï¾ÛÛé: (Units)

”Ûæ¨ÛÛ…Ûé¶ÛÛ ¾ÛÛ¸Û: (Measurment of Angles)

”Ûæ¨ÛÛ ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø¶Ûà ªÛ¨Û õ¸ÛµµÛÜ©Û…Ûé ™öé.

(i)  ÍÛéîÉÛÛ•ÛéÍÛà¾ÛÅÛ ¸ÛµµÛÜ©Û (Sexagesimal System) 

…Û¶Ûé Ü¼ÛóÜ¤øÉÛ ¸ÛµµÛÜ©Û ¸Û¨Û ïõÐé ™öé. …Û ¸ÛµµÛÜ©Û ¾ÛÛ× …éïõ ïõÛ¤Õø”Ûæ¨ÛÛ ¶Ûé 
90 ¶ÛÛ …éïõ üÍÛÁõ”ÛÛ ½ÛÛ•Û¾ÛÛ× ÈÛÐéü˜ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ›÷é¶Ûé Ü¦ø•Ûóà ïõÐéüÈÛÛýÛ. 
þùÁéõïõ ½ÛÛ•Û 60 ¶ÛÛ ÍÛÁõ”ÛÛ ½ÛÛ•Û¾ÛÛ× ÈÛÐêü˜ÛÛýÛéÅÛ ÐüÛéýÛ ™öé. ›÷é¶Ûé ¾Ûà¶Ûà¤ø 
ïõÐéüÈÛÛýÛ. þùÁéõïõ ¾Ûà¶Ûà¤ø 60 ÍÛÁõ”ÛÛ ½ÛÛ•Û¾ÛÛ× ÈÛÐéü˜ÛÛýÛéÅÛ ÐüÛéýÛ ™öé ›÷é¶Ûé 
ÍÛéî¶¦ø ïõÐéüÈÛÛýÛ .…ÅÛ•Û …ÅÛ•Û …Û Áõà©Ûé ÈÛÐêü˜ÛÛýÛéÅÛ ½ÛÛ•ÛÛé ¶Ûé …¶Ûä’õ¾Ûé 
ïõÐéüÈÛÛýÛ.

…éïõ Ü¦ø•Ûóà (10), …éïõ ¾Ûà¶Ûà¤ø (1’) …¶Ûé …éïõ ÍÛéî¶¦ø (1”)

©Ûé¶ÛÛé …¬Û 1 ïõÛ¤ø”Ûæ¨ÛÛé    = 900 (90 Ü¦ø•Ûóà)

               1  Ü¦ø•Ûóà (10) = 60' (60 ¾Ûà¶Ûà¤ø)

               1 ¾Ûà¶Ûà¤ø (1’) = 60” (60  ÍÛéî¶¦ø)

ÜªÛïõÛé¨ÛÜ¾Û©Ûà ¾ÛÛ× ”ÛÛÍÛ ïõÁõà¶Ûé …Û ¸ÛµµÛÜ©Û ÈÛ¸ÛÁõÛýÛ.

(ii) ÍÛé¶¤éøÍÛà¾ÛÅÛ ¸ÛµµÛÜ©Û (Centesimal System)

…Û¶Ûé »éõ¶˜Û ¸ÛµµÛÜ©Û ïõÐéü ™öé. …Û ¸ÛµµÛÜ©Û¾ÛÛ×, ïõÛ¤ø”Ûæ¨ÛÛé …éïõ ÍÛÁõ”ÛÛ100 
½ÛÛ•Û¾ÛÛ× ÈÛÐêü˜ÛÛýÛéÅÛ ÐüÛéýÛ ™öé. ›÷é¶Ûé •Ûóé¦ø ïõÐéüÈÛÛýÛ . þùÁéõïõ •Ûóé¦ 100 ø¾Ûà¶Ûà¤ø 
¾ÛÛ× ÈÛÐéü˜ÛÛýÛéÅÛ ÐüÛéýÛ ™öé. …¶Ûé þùÁéõïõ ¾Ûà¶Ûà¤ 100ø ÍÛéî¶¦ø¾ÛÛ× ÈÛÐêü˜ÛÛýÛéÅÛ ÐüÛéýÛ 
™öé. …ÅÛ•Û …ÅÛ•Û …Û Áõà©Ûé ÈÛÐêü˜ÛÛýÛéÅÛ ½ÛÛ•ÛÛé¶Ûé …¶Ûä’õ¾Ûé ïõÐéüÈÛÛýÛ. 

…éïõ •Ûóé¦ø (1 g), …éïõ ¾Ûà¶Ûà¤ø (1') , …¶Ûé …éïõ ÍÛéî¶¦ø (1”)

©Ûé¶ÛÛé …¬Û 1 ïõÛ¤ø”Ûæ¨ÛÛé    = 100 •Ûóé¦ø (100g)

          1 •Ûóé¦ø (1 g)  = 100  ¾Ûà¶Ûà¤ø (100’)

          1 ¾Ûà¶Ûà¤ø (1’) = 100 ÍÛéî¶¦ (100”)

	 900 =100 g (ïõÛÁõ¨Û ïéõ þùÁéõïõ ”Ûæ¨ÛÛé ïõÛ¤ø”Ûæ¨ÛÛé ™öé.)

…Û ¸ÛµµÛÜ©Û ÍÛéïõÍÛÛ•ÛéÍÛà¾ÛÅÛ ¸ÛµµÛÜ©Û ïõÁõ©ÛÛ ÍÛÁõÇ  ™öé. ¸Û×Áõ©Ûä …Û 
¸ÛµµÛÜ©Û Š¸ÛýÛÛé•Û ïõÁõÈÛÛ ¾ÛÛ¤éø ¼Ûàœ÷ –Û¨Ûà ¼ÛµÛà ¸ÛµµÛÜ©Û…Ûé¶Ûé ýÛÛé•ýÛ 
Áõà©Ûé •ÛÛé¥øÈÛÈÛà ¸Û¦é, ©Ûé¬Ûà …Û ¸ÛµµÛÜ©Û ¶ÛÛé Š¸ÛýÛÛé•Û ¬Û©ÛÛé ¶Û¬Ûà.

(iii) ÍÛÁõïõýÛäÅÛÁõ¸ÛµµÛÜ©Û (Circular System)

…Û ¸ÛµµÛÜ©Û¾ÛÛ×, ”Ûæ¨ÛÛ×¶Ûé ¾ÛÛ¸ÛÈÛÛ ¶ÛÛé …éïõ¾Û ÁéõÜ¦øýÛ¶Û ™öé. …Û ©Ûé ”Ûæ¨ÛÛé ™öé 
›÷é ïéõ¶®ù ¸ÛÁõ Áõ˜ÛÛýÛ ™öé. …¶Ûé ÈÛ©ÛäÙÇ ¶Ûà ÜªÛ›÷ýÛÛ ›÷é¤øÅÛÛ ˜ÛÛ¸Û¶Ûà ÅÛ×¼ÛÛ† 
¾Ûä›÷¼Û •ÛÛé¥ÕøÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé. ©Ûé ÈÛ©ÛäÙÇ ¶ÛÛ ÈýÛÛÍÛ ÈÛ˜˜Ûé¶ÛÛé Í¬ÛÛýÛà 
•Ûä¨ÛÛé«ÛÁõ ™öé. ›÷é¶Ûé   ³ùÛÁõÛ þùÉÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

¸ÛÜÁõ–Û 	 = …˜ÛÇ Ý¼Ûþ ø= p  ÈýÛÛÍÛ

¸ÛÜÁõ–Û 	 = p x ÈýÛÛÍÛ  

      	 = 2pr (›÷ýÛÛ× r ÈÛ©ÛäÙÇ ¶Ûà ÜªÛ›÷ýÛÛ )

    p 	 = 
7

22   

¸ÛÜÁõ–Û …éïõ ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé (2 r) = 360°

ÈÛ©ÛäÙÇ ¶Ûà ÜªÛ›÷ýÛÛ …éïõ ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé (r) = 1 ÁéõÜ¦øýÛ¶Û

	 i.e:	
r

C
 	 =	

1Radian

360
 

	 =	
r

r 2π
	 =	

1Radian

360

		  2p	 =	
1Radian

360

	 2p ÁéõÜ¦øýÛ¶Û 	 = 	 3600

	 p ÁéõÜ¦øýÛ¶Û 	 = 	 1800

	 1 ÁéõÜ¦øýÛ¶Û	 =	 p

°180

	 1°		  =	
°

p

180
 ÁéõÜ¦øýÛ¶Û

þùÛ”ÛÅÛÛ…Ûé (Examples)

1 	 450 36’20” ¶Ûé Ü¦ø•Ûóà …×ÉÛ …¶Ûé þùÉÛÛ×ÉÛ Ü¦ø•Ûóà ¾ÛÛ× ºéõÁõÈÛÛé .

	 60 ÍÛéî¶¦ø 	 = 1 ¾Ûà¶Ûà¤ø

	 20 ÍÛéî¶¦ø 	 = 
60

20
  = 0.333’

	 60 ¾Ûà¶Ûà¤ø 	 = 1 Ü¦ø•Ûóà

	 36.333 ¾Ûà¶Ûà¤ø = 
60

36.333
  = 0.6060

	 45036’20” 	 = 45.6060

2   24.590 ¶Ûé Ü¦ø•Ûóà, ¾Ûà¶Ûà¤ø …¶Ûé ÍÛéî¶¦ø¾ÛÛ× ºéõÁõÈÛÛé.

	 1 Ü¦ø•Ûóà 	 = 60 ¾Ûà¶Ûà¤ø

	 0.59 Ü¦ø•Ûóà 	 = 0.59   60 = 35.4’

	 1 ¾Ûà¶Ûà¤ø 	 = 60 ÍÛéî¶¦

	 0.4 ¾Ûà¶Ûà¤ø 	 = 60 ÍÛéî¶¦ø x 0.4

                	 = 24 “

    ¸ÛÜÁ¨ÛÛ¾Ûé 24.590 = 24035’24”

3  500 37’30” ¶Ûä Ü¦ø•Ûóà¾ÛÛ× Äõ¸ÛÛ©Û×Áõõ ïõÁõÛé Ü¦ø•Ûóà ”Ûæ¨ÛÛ¶Ûä× þùÉÛÛ×ÉÛ ¾ÛÛ× 
Äõ¸ÛÛ©Û×Áõ

		  30“ 	 = 
60

30
  = 0.50'

		  37’30” 	 = 37.5’

ÜªÛïõÛé¨ÛÜ¾ÛÜ©Û(Trigonometry)- ”Ûæ¨ÛÛ…Ûé¶ÛÛ ¾ÛÛ¸Û (Measurment of Angles) (Trigonometry 
- Measurement of angles)	 …éîÍÛÁõÍÛÛ†¡õ 1.10.46
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     37.5’ 	 = 
60

37.5
   = 0.6250

     50037’30” 	 = 50.6250

4	 23˚25’ 32” ¶Ûé Ü¦ø•Ûóà  ÁéõÜ¦øýÛ¶Û ¾ÛÛ× ºéõÁõÈÛÛé.
…Û¸Û¨Ûé ›Û¨ÛàýÛé ïéõ  1˚= 60’ = 3600”

©Ûé¬Ûà, 23˚25’32”

          	

3600

84332
3600

32150082800

2600

32

60

25
23

=

++
=

++= 







  

  

	 ¸ÛÁ×õ©Ûä 180°   	 = π  ÁéõÜ¦øýÛ¶Û

¸ÛÁõà¨ÛÛ¾Ûé 23.4255 ¦øà•Ûóà

		  =	 p
180

23.4255
  ÁéõÜ¦øýÛ¶Û

		  =	 7
22

x
180

23.4255
   ÁéõÜ¦øýÛ¶Û

		  = 0.4089 ÁéõÜ¦øýÛ¶Û

5	 87°1 9’57” ¶Ûé ÁéõÜ¦øýÛ¶Û¾ÛÛ× ºéõÁõÈÛÛé.

		  19’57”	 = 19’+ 
60
57'

 

			   = 19’ + 0.95’

			   = 19.95’

	 87°19.95’   	 = 87° + 
60

19.95'

			   = 87° + 0.332° = 87.33°

 		  1°	 = 
180

p
 ÁéõÜ¦øýÛ¶Û

	 87.33° 	 =  87.33° ÁéõÜ¦øýÛ¶Û

             	 = 1.524 ÁéõÜ¦øýÛ¶Û

6	 67°11’43” ¶Ûé ÁéõÜ¦øýÛ¶Û¾ÛÛ× ºéõÁõÈÛÛé.

		  11’43”		  = 11’ + 
60
43'

				    = 11’ + 0.716’

				    = 11.72’

		  67°11.72’ 	 = 67° + 
60

11.72'
 

				    = 67° + 0.195°

				    = 67° + 0.195°

				    = 67.2˚

			   1˚     	 = 
180

p
  ÁéõÜ¦øýÛ¶Û

			   67.2°    = 180
p

    67.2 ÁéõÜ¦øýÛ¶Û
				    = 1.173 ÁéõÜ¦øýÛ¶Û

Ü¦ø•Ûàó

7	 p
7
4  ¶Ûé Ü¦•Ûóà¾ÛÛ× ºéõÁõÈÛÛé.

		  1  ÁéõÜ¦øýÛ¶Û	 = 
p

180
 Ü¦ø•Ûóà

		  p
7
4  ÁéõÜ¦øýÛ¶Û 	 = 

7
4

x
180

p
  Ü¦ø•Ûóà

				    = 102.9 Ü¦ø•Ûóà

				    = 102°0.9 60’

				    = 102°54’

8	 0.8357 ÁéõÜ¦øýÛ¶Û¶Ûé Ü¦ø•Ûóà ¾ÛÛ× ºéõÁõÈÛÛé .

		  1 ÁéõÜ¦øýÛ¶Û  	 = 
p

180
 Ü¦ø•Ûóà 

		  0.8357 ÁéõÜ¦øýÛ¶Û  	 = 
p

180
 x 0.8357  Ü¦ø•Ûóà 

				    = 47.88°

				    = 47°0.88 x 60’

				    = 47°52’ 0.8 x 60°

				    = 47°52’48”

9	 2.752 ÁéõÜ¦øýÛ¶Û¶Ûé Ü¦ø•Ûóà ¾ÛÛ× ºéõÁõÈÛÛé .

   		  1 ÁéõÜ¦øýÛ¶Û		 = 
p

180
   Ü¦•Ûóà

    	2.752 ÁéõÜ¦øýÛ¶Û 		 = 
p

180
  2.752 Ü¦ø•Ûóà

                    		  = 157.7°

              		  = 157°0.7 60’

              		  = 157°42’

10	 p
5
3

ÁéõÜ¦øýÛ¶Û¶Ûé Ü¦ø•Ûóà ¾ÛÛ× ºéõÁõÈÛÛé .

		  1 ÁéõÜ¦øýÛ¶Û 	 = 
p

180
 Ü¦ø•Ûóà

		  p
5
3

ÁéõÜ¦øýÛ¶Û 	 = 
p

180
 x p

5
3

 Ü¦ø•Ûóà

				    = 108°

…éÍÛÛ†¾Ûé¶¤ø (Assignment)
Ü¦ø•Ûóà ¾ÛÛ× ºéõÁõÈÛÛé

1  12 ÁéõÜ¦øýÛ¶Û

ÁéõÜ¦øýÛ¶Û¾ÛÛ× ºéõÁõÈÛÛé.
2   78°
3   47°20’ 
4   52°36’45”
5   25°38”
Ü¦ø•Ûóà, Ü¾ÛÜ¶Û¤ø …¶Ûé ÍÛéïõ¶¦Õø¾ÛÛ× ºéõÁõÈÛÛé.
6   46.723°
7  68.625°
8  0.1269 ÁéõÜ¦øýÛ¶Û 
9  2.625 ÁéõÜ¦øýÛ¶Û 
10 3/5  ÁéõÜ¦øýÛ¶Û

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.46
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”Ûæ¨ÛÛ¶Ûà …Û¸ÛéÅÛ ˜ÛÛé‘õÍÛ Ýïõõ¾Û©Û ¾ÛÛ¤éø ÜªÛïõÛé¨Û¶Ûà ¼ÛÛ›ä÷…Ûé Í¬ÛÛýÛà 
•Ûä¨ÛÛé«ÛÁõ µÛÛÁõ¨Û ïõÁéõ ™öé. ”Ûæ¨ÛÛé ¼ÛþùÅýÛÛ ÜÍÛÈÛÛýÛ ©Ûé…Ûé¶ÛÛ ÈÛ˜˜Ûé¶ÛÛé 
•Ûä¨ÛÛé«ÛÁõ¾ÛÛ×  ¼ÛÛ›ä÷¶Ûà ÅÛ×¼ÛÛ†¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé ïéõõ –Û¤øÛ¦øÛé …ÍÛÁõ ïõÁõ©ÛÛé 
¶Û¬Ûà. …Û •Ûä¨ÛÛé©ÛÁõÛé ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ •Ûä¨Û«ÛÁõÛé ™öé. …Û¸ÛéÅÛ ”Ûæ¨ÛÛ¶Ûà …
Û¸ÛéÅÛ Ýïõ¾Û©ÛÛé ¾ÛÛ¤éø •Ûä¨ÛÛé«ÛÁõÛé ¶Ûà Ýïõ¾Û©Û

BC
ACand

AC
AB,

BC
AB,

AC
BC,

AB
AC,

AB
BC

 ¼ÛþùÅÛÛ©Ûà ¶Û¬Ûà.

šýÛÛÁéõõ ¼ÛÛ›ä÷…Ûé AB,BC,AC ¶ÛÛ ¾ÛÛ¸Û¾ÛÛ× ¬Û©ÛÛé ÈÛµÛÛÁõÛé AB',BC' …¶Ûé 
AC’ ÈÛµÛÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé …¬ÛÈÛÛ AB", BC" …¶Ûé AC" 

–Û¤øÛ¦øÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

”Ûæ¨ÛÛ ¾ÛÛ¤éø

AC …é ïõ¨ÛÙ

AB …é ¸ÛÛÍÛé¶Ûà ¼ÛÛ›ä÷ 

BC …é ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷

•Ûä¨ÛÛé«ÛÁõÛé (The ratios)

•Ûä¨ÛÛé«ÛÁõÛé ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ 

θ sin
1

AC
BC
1

BC
ACθCosec ===

θ cos
1

AC
AB
1

AB
ACθsec ===

tanθ
1

AB
BC
1

BC
ABθ cot ===

b

a

AC

BC
θ Sin ==

 
 

¼ÛÛ›ä

¼ÛÛ›ä

b

c

AC

AB
θ Cos ==

 
 

¼ÛÛ›ä

¼ÛÛ›ä

c

a

c

b
x

b

a

b
c
b
a

θ cos

θ sin
===

	

tanθ
AB

BC
==

 
 

¼ÛÛ›ä

¼ÛÛ›ä

1θθ.cosec   sin or
θ  sin

1θcosec   or
θcosec  

1θ  sin ===

1  θsec  . θ  cos or  
θ  cos

1θsec   or
θsec  

1θ cos ===

1  θ  tan . θ  cot or  
θ  tan

1
θ cot  or

θ  cot

1
θ  tan ===

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ ¶ÛÛ ÜÍÛµµÛÛ×©Û ¸Ûó¾ÛÛ¨Ûé …Û¸Û¨Ûé ›Û¨ÛýÛä ïé,  
¼ÛÛ›ä÷…Ûé¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û¶Ûé AC2=AB2+BC2

ÜªÛïõÛé¨ÛÜ¾Û©Ûà (Trigonometry) -ÜªÛïõÛé¨ÛÜ¾Û©Ûà •Ûä¨ÛÛé«ÛÁõÛé (Trigonometry - Trigonometrical 
ratios)	 …éîÍÛÁõÍÛÛ†¡õ 1.10.47

¼ÛÛ›ä÷…Ûé ÈÛ˜˜Ûé¶ÛÛ ™ö •Ûä¨ÛÛé©ÛÁõÛé ¶Ûà ˜ÛÛéîîÍÛ ÈýÛÛ”ýÛÛ…Ûé ™öé.

θ Sine
AC

BC
θ Sine ===

ïõ¨ÛÙ

Ûà ¼ÛÛ›äÍÛÛ¾Ûé¶

θ Cosine
AC

AB
θ Cosine ===

ïõ¨ÛÙ

ÛÛ›ääÛ̧ÛÍÛéÛà ¼

Tanθ
AB

BC
θ Tangent ===

ÛÛ›Û̧ÛÍÛéÛà ¼

ÛÛ›ÍÛÛ¾ÛéÛà ¼

q q == cosec
AC

AB
Cosecanta

÷ÛÛ›äÍÛÛ¾ÛéÛà ¼

ïõ Û̈

q εχaνtq == sec
BC

AB
S

÷÷ÛÛ›ä¸ÛÛÍÛéÛà ¼

ïõ Û̈

θ Cot
BC

AB
θ Cotangent ===

ÛÛ›ÍÛÛ¾ÛéÛà ¼

ÛÛ›äÛ̧ÛÍÛéÛà ¼

 

¼Û×¶Ûé ¼ÛÛ›ä÷…Ûé¶Ûé AC2 ÈÛ¦éø ½ÛÛ•Û©ÛÛ …Û¸Û¨Û¶Ûé ÍÛ¾ÛàïõÁõ¨Û ¾ÛÇÉÛé.

AC 2

AC 2 =
AB 2

AC 2 +
B C 2

AC 2    	    

= 
22

AC

BC

AC

AB




+




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1 = (cos q) 2 + (sin q) 2

Sin 2 q + cos 2 q = 1

Sine, Cosine,Tangent, Cosec, Sec …¶Ûé 
Cotangent …é ™ö ÜªÛïõÛé¨ÛÜ¾Û©ÛàýÛ •Ûä¨ÛÛé«ÛÁõÛé ™öé.

tan q = S in  q

C o s  q
 …¶Ûé sin 2 q + cos 2 q = 1

		  sin2q + cos2 q = 1

	 ©Ûé¶Ûé …Û Áõà©Ûé ¼ÛþùÅÛà ÉÛïõÛýÛ.

		  sin2 q 	 = 1 - Cos2 q

	  	 sin q    	 =   q2cos – 1

  …¬ÛÈÛÛ cos2θ 	 = 1 – Sin2 θ

 		  cos θ 	 =     q2sin – 1

		  tan θ 	 = 
q

q
q
q

cos
cos - 1 = 

cos
sin 2

               

		  tan θ 	 = 
q

q
2sin–1

sin

	 …Û¸Û¨Ûé ›Û¨ÛàýÛé ™öà…é ïéõ sin2θ + cos2θ = 1

	 ¼Û×¶Ûé ©ÛÁõºõ cos2θ ÈÛ¦éø ½ÛÛ•Û©ÛÛ 

	
θ2cos

θ2cos
 + 

θ2cos

θ2sin
 = 

q2cos
1

	 …Û¬ÛÈÛÛ 1 + tan2θ = sec2θ

	 …é›÷ ÍÛ¾ÛàïõÁõ¨Û ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõ©ÛÛ 

	 sin2θ + cos2θ = 1

	 ¼Û×¶Ûé ¼ÛÛ›ä÷…Ûé sin2θ ÈÛ¦éø ½ÛÛ•Ûà ÉÛïõÛýÛ.

	  
sin
cos  1

2

2

q

q
+  = 

q2sin
1

 

	 1 + cot2θ = cosec2 θ

	 1 + tan2θ = sec2 θ

ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ •Ûä¨ÛÛé«ÛÁõ ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ (Fig 3)

BC
ABC  tan =

      

∠ A+ ∠ B+ ∠ C=180˚

		  ∠A=90°- ∠ C

		  ∠ C=90°- ∠A

		  ∠ B=90°

sinA = 
AC

BC
 = cosC

sinA = cosC = cos (90 - A)

		  Sinθ = cos (90-θ)

CosA =  
BC

AB
 = sinC

CosA = Sin C = Sin (90-A)

		  Cosθ = Sin 90-θ 

ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ •Ûä¨ÛÛé«ÛÁõ¶Ûà Ýïõ¾Û©ÛÛé šýÛÛÁéõ θ = 0° (…ÛïõèÜ©Û - 4)

›÷ýÛÛÁéõ q …é 0° ¶Ûà ¶Ûœ÷ïõ ¶Ûé ¶Ûœ÷ïõ …ÛÈÛé ™öé. Ý¼Ûþäù C …é B ¶Ûà ¶Ûœ÷ïõ 
¶Ûé ¶Ûœ÷ï ¸ÛÐüÛé˜Ûé ©ýÛÛÁéõ q = 0°, Ý¼Ûþäù C ÍÛä×ÍÛ•Û©Û Áõà©Ûé B ¶Ûé ¾ÛÇé ©Ûé¬Ûà  
BC = 0 …¶ÛéÕ AB = AC

Sin0° 	 = 
AC

BC
  = 0

cos0° 	 = 
AC

AB
 	 = 1

tan0° 	 = 
AB
0

AC

BC
=     =    = 0

›÷ýÛÛÁé q 	= 30˚ (…ÛïõèÜ©Û - 5)

CB ¶Ûé D Ý¼Ûþäù ÍÛäµÛà ÅÛ×¼ÛÛÈÛÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé D Ý¼Ûþäù ¾ÛÛ×¬Ûà ÅÛ×¼ÛÛýÛéÅÛ 
Áéõ”ÛÛ CB …é BD = CB ¼Û¶ÛÛÈÛé. AD …é ÍÛ×ýÛäïõ©Û Áéõ”ÛÛ ™öé.  ïõÛ¤ÕøïõÛé¨Û 
ÜªÛïõÛé¨Û ACB …¶Ûé ADB … ÍÛä×ÍÛ•Û©Û ÜªÛïõÛé¨Û ¼Û¶Ûé ™öé.   

AC = AD ÜªÛïõÛé¨Û ACD …é ÍÛ¾Û¼ÛÛ›ä÷  ÜªÛïõÛé¨Û  ™öé.

	 ›Ûé AC = x , CB = 
2

x

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õ 1.10.47
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	 ©Ûé ¸Û™öà AB 	 =	 x
2

3

	 Sin q	 =  
2
1

x

x
2
1

AC

CB
==

	 Cos q 	 = 
2
3

x

x
2
3

AC

AB
==

	 tan q = 
3
1

3
2

x
2
1

x
2
3

x
2
1

AB

CB
==  = 

3
1

3
2

x
2
1

x
2
3

x
2
1

AB

CB
==

		  AC = x

		  CB = x
2

1

		  AB = x
2

3

›Ûé ¼ÛÛ›ä÷ AC = x

	 ©ÛÛé ¸Û™öà AB 	 = 
2

1
 x …¶Ûé BC = 

2

3
 x

	 Sinθ		  = 
2

3

x
2

3

AC

BC
==

	 cosθ 	 = 
2

1

x

x
2

1

AC

AB
==

	 tanθ 	 = 
x

2

1

x
2

3

AB

BC
=

        		  = 3
1
3

1
2

x
2

3
==

šýÛÛÁé θ = 90° (…ÛïõèÜ©Û - 8)

šýÛÛÁé θ …é 90° ¶Ûà ¶Ûœ÷ïõ …ÛÈÛé ©ýÛÛÁéõ, Ý¼Ûþäù A …é Ý¼Ûþäù B ¶Ûà ¶Ûœ÷ïõ 
¶Ûé ¶Ûœ÷ïõ ›ÛýÛ …¶Ûé ©ýÛÛÁé õθ = 90° Ý¼Ûþäù A …é Ý¼Ûþäù B ¶Ûé ÍÛä×ÍÛ•Û©Û 
™öé. ›Ûé AC = BC …¶Ûé AB = 0 ¼Û¶ÛÛÈÛé.

›÷ýÛÛÁéõ q = 45˚ (…ÛïõèÜ©Û - 6)

	 ∠ CAB = 45˚ ∠ACB = 45˚

	 ÜªÛïõÛé¨Û ABC …é ÍÛ¾ÛÜ®ù¼ÛÛ›ä  ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û ™öé.

	 ¼ÛÛ›ä÷ AB = BC µÛÛÁõÛéïéõ  ©Ûé x ™öé.

	 ©ÛÛé ¸Û™öà AC …é ïõ¨ÛÙ = 2x

	 Sin q	 = 
2

1

2x

x
=

	 Cos q	 = 
2

1

2x

x
=

	 tan q	 = 
x

x

	 AB = BC 	 = x

		  AC 	 = 2x

›÷ýÛÛÁéõ q = 60˚ (…ÛïõèÜ©Û - 7)

		  Sin θ	 = 
AC

BC
 = 1

		  Cos θ 	 = 
AC
0

AC

AB
=   = 0

		  tan θ	 = 
0

BC
AB

BC
=   =  α

AB ¶Ûé D Ý¼Ûþäù ÍÛäµÛà …éÈÛà Áõà©Ûé ÅÛ×¼ÛÛÈÛÛé ïéõ ›÷é¬Ûà BD=AB ¬ÛÉÛé. 
CD¶Ûé ›Ûé¦øÛé. ¼Ûé ÜªÛïõÛé¨Û ABC …¶Ûé DCB ÍÛä×ÍÛ•Û©Û ÜªÛïõÛé¨Û ¼Û×¶Ûé ¼ÛÛ›ä÷ 
AC=¼ÛÛ›ä÷ DC ÜªÛïõÛé¨Û ACD …é …éïõ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛïõÛé¨Û   ¼Û¶ÛÉÛé.

 Ratio     0˚           30˚         45˚           60˚           90˚ 

 

Sinθ          0            1
2 

              1
√2

            √3
2

          1 

 

Cos��          1          √3
2

            1
√2

             1
2
             0 

 

Tan��          0             1
ξ 3

             1           √3          ¥ 
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šýÛÛÁéõ q ¾ÛÛ ÈÛµÛÛÁõÛé ¬ÛÛýÛ ©ýÛÛÁéõ, sin ¶Ûà  Ýïõõ¾Û©Û ÈÛµÛé 
cosine ¶Ûà Ýïõ¾Û©Û –Û¤éø 

šýÛÛÁéõ ”Ûæ¨ÛÛé 45° ¬Ûà ¾ÛÛé¤øÛé ¬ÛÛýÛ ©ýÛÛÁéõ tangent ¶Ûà 
Ýïõõ¾Û©Û 1 ïõÁõ©ÛÛ ÈÛµÛé (tan 60° = 1.732)

”Ûæ¨ÛÛ¶ÛÛé ÍÛÛ†¶Û (sine)  =  ïõÛéÍÛÛˆ¶Û …é ©Ûé¶ÛÛé ïõÛéÜ¤øïõÛé¨Û

”Ûæ¨ÛÛ¶ÛÛé ïõÛéÍÛÛˆ¶Û (cosine) = ÍÛÛ†¶Û …é ©Ûé¶ÛÛé 
ïõÛéÜ¤øïõÛé¨Û

ŠþùÛÐÁõü¨ÛÛé (Examples)

›Ûé sin 30° = 
2

1
ÐüÛéýÛ ©ÛÛé sin 60° ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

¸ÛÛýÛ¬ÛÛ•ÛÛéÁõÍÛ ¶ÛÛ ÜÍÛµµÛÛ×©Û ¾Ûä›÷¼Û 

BC2 = AC2- AB2

sec q = 
3

5
 

cot q = 
4

3
 

˜ÛÛÁõ ˜ÛÁõ¨Û¾ÛÛ× ”Ûæ¨ÛÛ…Ûé …¶Ûé •Ûä¨ÛÛé«ÛÁõÛé

¸ÛéÐüÅÛä ˜ÛÁõ¨Û (0° ¬Ûà 90°) (…ÛïõèõÜ©Û 11 …¶Ûé 12)

BC2 	 = 22 - 12

       	 = 4 - 1

       	 = 3

BC		 = 3  

Sin 60° = 
2

3
 

Cos q 	 =  
5
3

 ÐüÛéýÛ ©ÛÛé ¼Ûà›Û ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ •Ûä¨ÛÛé«ÛÁõ ÉÛÛéµÛÛé.

¸ÛÛýÛ ¬ÛÛ•ÛÛéÁõÍÛ ¶ÛÛ ÜÍÛµµÛÛ×©Û ¾Ûä›÷¼Û

AB2 	 = AC2- BC2

       	 = 52-32 		  = 25-9

      	 = 16

AB 	 = 16  = 4

ÐüÈÛé sin  = 
5

4
  

tan q = 
3

4
  

cosec q = 
4

5
 

qsin + = 
OP +
PQ +

qcos + = 
OP +
OQ +

qtan + = 
OQ +
PQ +

¼Ûà›ä÷ ˜ÛÁõ¨Û (90˚ïõÁõ©ÛÛ ÈÛµÛä …¶Ûé 180˚ ïõÁõ©ÛÛ ¶ÛÛ¶ÛÛé)

		  sin   	 = sin (180˚ - q)

			   = 
( )q –180sin + = 

OP +
PQ + o

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.47
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	 ©Ûé¬Ûà, sin    	 = + sin (180°- q)

        cos q  	 =  cos (180° - q) 

        		  = ( )�q – 180cos –= 
OP +
OQ– o

     ©Ûé¬Ûà, cos q  = - cos (180° - q)

       tan  = tan q (180°- q)

               	 =  ( )q – 180tan – = 
OQ– 
QP + o

       ©Ûé¬Ûà, tan  = - tan (180° - q)

ªÛà›ä÷ ˜ÛÁõ¨Û (180° ¬Ûà ¾ÛÛé¤øÛé …¶Ûé 270° ¬Ûà ¶ÛÛ¶ÛÛé)

	 sin q   	 = sin (q - 180°)

			   = 
( )o180 – sin – = 

OP +
QP – 

q
  

     ©Ûé¬Ûà, sin q	 = – sin (q – 180)	  

      	 cos q	 = cos (q – 180) 

                	 = 180) – cos( – = 
OP +
OQ– 

�q

     ©Ûé¬Ûà, cos q	 =  -cos(Q – 180°)

		  tan q	 = tan(Q – 180°)

			   = ( )o180– tan + = 
OQ– 
QP– 

�q

     ©Ûé¬Ûà, tan q	 = + tan (q – 180°) 

˜ÛÛé¬Ûä ˜ÛÁõ¨Û (270° ¬Ûà ¾ÛÛé¤øÛé 360° ¬Ûà ¶ÛÛ¶ÛÛé)

       Sin q 	 = sin (360° – q)

                	 = ( )q – 360sin – = 
OP +
QP– o  

     ©Ûé¬Ûà, sin q	 = – sin (360° – q).

		  Cos q 	 = cos (360° – q)  

                  = q)-°-=
+

tan(360
OQ

QP-
   

©Ûé¬Ûà, cos q	 = + cos (360° – q)

		  tan q 	 = tan (360° – q)

			    = ( )q – 360cos + = 
OP +
OQ + o  

©Ûé¬Ûà, tan q =	 – tan (360° – q) 

90˚ ¬Ûà ¾ÛÛé¤øÛ ”Ûæ¨ÛÛ ¾ÛÛ¤éø¶Ûà ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ ÜÈÛµÛéýÛÛé¶Ûà ïõÛýÛ¾Ûà ÍÛ×ßÛÛ…Ûé

Ratio 90-q 90+ q 180-q 180-q 270-q 270+ q 360-q 360+q
sin cos cos sin -sin -cos -cos -sin -sin
cos sin -sin -cos -cos -sin sin cos cos
tan cot -cot -tan tan cot -cot -tan -tan
cossec sec sec cosec -cosec -sec -sec -cosec -cosec
sec cosec -cosec -sec -sec -cosec cosec sec sec
cot tan -tan -cot cot tan -tan -cot -cot

ÍÛÛþäù Äõ¸Û …Û¸ÛÛé: :

cot q + tan (180+q) + tan (90-q) + (tan 360 - q)

			   = cot q + tan q - cot q - tan  q

			   = 0

ÍÛÛþäù Äõ¸Û …Û¸ÛÛé:

( ) ( ) ( )
( ) ( ) ( )θ90cos θ180sin θ360sec 

θ180 tan θsec  θ90 cos

-+-

--+

			   = 
( ) ( ) ( )
( ) ( ) ( )θ sin x θ sin x θsec 

θ tan x θsec  x θ sin

--

--

			    = secθ
cosθ

1
sinθ
tanθ

==  

ÍÛÛþäù Äõ¸Û …Û¸ÛÛé:

cos (900 + q) = - sin q

sec (- q) = sec q

tan (1800 - q) = - tan q

sec (3600 - q) = sec q

Sec ( 360° - θ) = sec θ 

sin (180° + θ) = - sin θ 

cot ( 90° + θ) = - tan θ 

( ) ( ) ( )
( ) ( ) ( )θ90cot θ180sin θ360sec 

θ180 tan θsec  θ90 cos

-°+°-°

-°-+°

			   = 
(-sin θ) (sec θ) (tan θ)

(sec θ ) (-sin θ) (-tan θ)

			   = 1 

ÍÛÛþäùÄõ¸Û …Û¸ÛÛé: 	

cot θ + tan (180° + θ) + tan (90° + θ) + tan(360° - θ)

tan (180° - θ) = tanθ 

tan (90° + θ) = - cotθ

tan (360° - θ) = - tanθ

cot θ + tan (180° + θ) + tan (90° + θ) + tan (360° - θ)

cot θ + tan θ - cot θ – tanθ = 0

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.47
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…éÍÛÛ†¾Ûé¶¤ø (Assignment)

1	 sin 30° = 1/2 …Û¸ÛéÅÛÛ ÐüÛéýÛ ©ÛÛé 60° ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

2	 ›Ûé cosq = 4/5 ©ÛÛé, ¼Ûà›Û •Ûä¨ÛÛé©ÛÁõÛé ÉÛÛéµÛÛé.

3	 ›Ûé sin A = 3/5 ÐüÛéýÛ  ©ÛÛé, cos, tan …¶Ûé sec ÉÛÛéµÛÛé.

4	 ›Ûé tan q = 24/7 ÐüÛéýÛ ©ÛÛé, sin  …¶Ûé cos ÉÛÛéµÛÛé.

5	 ›Ûé sin q = 1/2 ÐüÛéýÛ ©ÛÛé, cos q …¶Ûé tan q  Ýïõ¾Û©Û ÉÛÛéµÛÛé.

6	 ›Ûé cos q = 5/3 ÐüÛéýÛ ©ÛÛé, tan  ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

7	 ›Ûé sin q = 1/2 ÐüÛéýÛ ©ÛÛé, sin2 q  - cos2 q ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

8	 i  cos …¶Ûé tan ¶Ûà Ýïõ¾Û©Û ÉÛä× ÐüÉÛé.

          sin q 	 = 
5

4
   

     ii  sin q …¶Ûé cos q ¶Ûà Ýïõ¾Û©Û ÉÛä× ÐüÉÛé.

          tan q 	 = 
5

12
  

9	 ¶Ûà Ýïõ¾Û©Û ÉÛä× ÐüÉÛé.

ÍÛÛþäù Äõ¸Û …Û¸ÛÛé.

1	 tan (90+A) + tan (180+A) tan (90+A)

2	
cos (90+θ) sec (-θ) tan (180-θ))

sec (360+θ) sin (180+θ) cot (90+θ) 	

 

Ýïõ¾Û©Û ÉÛÛéµÛÛé

3	 sin 160 

4	 sin 450 

5	 cos 135 

6	 tan 260 

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.47
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ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ ïõÛéÌ¤Õøïõ¶ÛÛé Š¸ÛýÛÛé•Û (Use of trogonomerical 
tables)

                      0¬Ûà4 ¾Ûà¶Ûà¤ø                   …éÈÛÁéõ›÷ 

        ( ÍÛÁéõÁõÛÉÛ ) ©ÛºõÛÈÛ©Û 

Ü¦ø•Ûóà         0′  6 ′ 12 ′ 18 ′ 24 ′ 54′        1” 2” 3” 4” 5” 

0                                  .                . 

1            .    . 

2           .    . 

3           .   . 

.           .    . 

.           .    . 

26                 . . . . . . .x. . . . .             …5 

. 

. 

89 

 

26°- 20° ¾ÛÛ¤éø sine  ¶Ûà Ýïõ¾Û©Û

¶Ûé˜ÛÁõÅÛ ÍÛÛˆ¶Û¶ÛÛ ïõÛéÌ¤øïõ ¶ÛÛ ÍÛ×þÕù½ÛÙ  ¾Ûä›÷¼Û Ü¦ø•Ûóà ¶ÛÛé ¸ÛÛýÛÛé 26° ¶Ûà˜Ûé 
›÷©ÛÛ

¾Ûà¶Ûà¤ø¶ÛÛ ¸ÛÛýÛÛ¾ÛÛ 18’ …Û¦øà ÐüÁõÛéÇ ¾ÛÛ× ›Ûé©ÛÛ Ýïõ¾Û©Û 0.4431 
¾ÛÇÉÛé.

…é›÷ ÐüÁõÛéÇ ¾ÛÛ× 2 ¾Ûà¶Û Ü¦ø»õÁõ¶Í¾ÛÛ× ›Ûé©ÛÛ 5 ¾ÛÇÉÛé. ›÷é Š¸ÛÁõ¶ÛÛ ¶Û×¼ÛÁõ¾ÛÛ× 
(Ýïõ¾Û©Û) Š¾ÛéÁõ©ÛÛ (26˚-18’) ÈÛÛÇà Ýïõ¾Û©Û¾ÛÛ× …Û ÍÛ×”ýÛÛ Š¾ÛéÁõ©ÛÛ sine 
26˚ - 20’ = 0.4431 +. 0005 = 0.4436

43˚-41’ ¾ÛÛ¤éø cosine ¶Ûà Ýïõ¾Û©Û 43˚-41’ ¾ÛÛ¤éø ¶Ûé˜ÛÁõÅÛ ÍÛÛˆ¶Û¶Ûä 
ïõÛéÌ¤øïõ ¶ÛÛ ÍÛ×þÕù½ÛÙ  ¾Ûä›÷¼Û

43˚- 36’ =0.7242 ¾ÛÇÉÛé …¶Ûé ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ 5’ (¾Ûà¶Ûà¤ø) ¾ÛÛ× ›Ûé©ÛÛ   
¾ÛÇÉÛé.

cos 43˚- 41’ 	 = cos 43˚.36’ ¶Ûà Ýïõ¾Û©Û 			 
		  -  ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ 5’  Ýïõ¾Û©Û …Û¸ÛéÅÛ ™öé 

               	 = 0.7242 -  0.0010

                   	 = 0.7232

Sine ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛ©Ûà ÈÛ”Û©Ûé ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ 
Š¾ÛéÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé.

šýÛÛÁéõ cosine ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛ©Ûà ÈÛ”Û©Ûé ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ 
¼ÛÛþù ïõÁõÈÛÛ¾ÛÛ …ÛÈÛé ™öé.

•ÛÛé¥ÈÛ¨Ûà (Arrangement) 

¾Ûé¬Ûé¾Ûé¤øàïõÅÛ (•ÛÜ¨Û©Û ÉÛÛÍªÛ)ø ïõÛéÌ¤Õøïõ ¸ÛÁõ¬Ûà ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ •Ûä¨ÛÛé«ÛÁõ 
¶Ûà  Ýïõ¾Û©Û ÅÛˆ ÉÛïõÛýÛ. ¦øÛ¼ÛÛ ÐüÛ¬Û¬Ûà ÍÛàµÛÛé Í¬Û×½Û¾ÛÛ× (Ü¦ø•Ûóà) ¾ÛÛªÛÛ 
ÁõÐéüÅÛ ™öé. Š¸ÛÁõ¶ÛÛé …Û¦øÛé Í¬Û×½Û …é 0’ ¬Ûà 54’ ¶Ûé 6’ ¶ÛÛ Í¤éø¸Û ¾ÛÛ× …×©ÛÁéõ 
•ÛÛé¥ÕøÈÛé ™öé . ”Ûæ¨ÛÛ¶Ûà …Û×©ÛÜÁõïõ 6’ ÈÛ˜˜Ûé¶Ûà •Û¨Û©ÛÁõà ¾ÛÛ¤éø ™öé¦øÛ¶ÛÛé …Û¦øÛé 
Í¬Û×½Û …é ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ ïõÐéüÈÛÛýÛ. ›÷é 1’ ¾Ûà¶Ûà¤ø ¶ÛÛ …×©ÛÁéõ ÅÛ”ÛÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé.

•	 šýÛÛÁéõ ”Ûæ¨ÛÛ¶Ûà Ýïõ¾Û©Û ÈÛµÛé ©ýÛÛÁéõ cosine, 
cosecant …¶Ûé cotan ¶Ûà Ýïõ¾Û©Û –Û¤éø ™öé.

•	 ”Ûæ¨ÛÛ¶Ûà Ýïõ¾Û©Û ÈÛµÛ©ÛÛ sine,secant …¶Ûé 
tangent ¶Ûà Ýïõ¾Û©Û ¸Û¨Û ÈÛµÛé.

•	 Sine …¶Ûé cosine ¶Ûà Ýïõ¾Û©Û îýÛÛÁéõ ̧ Û¨Û 1 ïõÁõ©ÛÛ 
ÈÛµÛä ¶Û ÐüÛéýÛ ÉÛïéõ.

•	 Secant …¶Ûé cosecant ø¶Ûà Ýïõ¾Û©Û îýÛÛÁéõ ¸Û¨Û 1 
ïõÁõ©ÛÛ …Ûé™öà ¶Û ÐüÛéýÛ ÉÛïéõ.

•	 tan …¶Ûé cotø ¶Ûà Ýïõ¾Û©Û 0 ¬Ûà ∞  ¶Ûà ÐüÁõÛéÇ¾ÛÛ× 
ÈÛ˜˜Ûé ÐüÛéýÛ .

ŠþùÛÐüÁõ¨Û (Example)

ïõÛéÍÛÛˆ¶Û¶ÛÛ ïõÛéÌ¤Õøî ¾ÛÛ¬Ûá 45°- 20’ ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé.

Cos 45°- 18’ = 0.7108

¾ÛÛ¤éø ¾Ûà¶Û Ü¦øºõÁõ¶ÍÛ 2’ = 0.0004

Cos 45°- 20’ = 0. 7104

Sine ¤éø¼ÛÅÛ

1	 sin  25˚= 0.4226

2	 sin 17˚5

		  sin 17˚	 =0.2924

	 ©ÛºõÛÈÛ©Û 5’ 	 =     14

	 Sin  17˚ 5’ 	 = 0. 2938   Ans

3	  sin 17˚ 45’ 13”

		  Sin 17˚ 46’ = 0.3051

		  Sin 17’ 45’ = 0.3048

	 ©ÛºõÛÈÛ©Û    1”= 0.0003

ÜªÛïõÛé¨Û¾ÛàÜ©Û (Trigonometry) - ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ ïõÛéÌ¤Õøïõ (Trigonometrical tables)		
	 …éîÍÛÁõÍÛÛ†¡õ 1.10.48
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	 1 (…¬ÛÈÛÛ) 60”  	 = 0.0003

	 13”			   = 13 x 
60

0.000.3

				    = 0.0039/60

				    = 0.00039/6

				    = 0.000065

	 Sin 170 45’  		 = 0.3048

      13”          		  = 0.000065

	 Sin 170 45’13”=0.304865	 Ans

4 Sin 82°14’  	 = 0.9908

sin 82°18’  	 = 0.9908

sin 82°14”	 = 0.9908

	 ©ÛºõÛÈÛ©Û 1’ 	 = 0

	 1’…¬ÛÈÛÛ 60”      	 = 0

	 Sin  18”          	 = 0

	 Sin  820 14’    	 = 0.9908

		  18”          	 = 0.0000

	 Sin 82°41’18’=0.9908	 Ans

šýÛÛÁéõ ÍÛÛ†¶Û¶Ûà Ýïõ¾Û©Û …Û¸ÛéÅÛ ÐüÛéýÛ ©ýÛÛÁéõ  …¶ÛäÄõ¸Û ”Ûæ¨ÛÛé 
ÉÛÛéµÛÛé.

1	 sinθ = 0.9925

	 θ	 = 83˚

2	 sinθ =0.8791

 		  0.8791 =	 sin61˚30’

		  0.0003 =            	 2’

		  0.8791   = 	 sin61˚32’

3	 sinθ      = 0.68015

			   0.6794	 = sin42˚48’

			   0.0006 	= 	 3’

			   0.6800	 = sin42°51’
			   0.6803	 = sin42°52’

	 ©ÛºõÛÈÛ©Û 0.0003=1’ …¬ÛÈÛÛ 60’’

	 0.00015      	 =	 0.00015 x 
00030

60

.

                   	 =	
30

15 x 60

                   	 =	 30”

	 0.6800	 =  	 sin 420 51’

	 0.00015	 =            30”

	 0.68015	 =	 sin42°51’30”	

	 θ =42°51’30’’ 

4	 sinθ = 0.84756

		  0.8474	 = sin 57˚54’

		  0.0003	 = 2’

		  0.8474 = sin 57˚56’
		  0.8476 = sin 57˚57’

©ÛºõÛÈÛ©Û 0.0002 = 1’ …¬ÛÈÛÛ 60”

0.00016x 
0.0002

60
0.00016=

		   = 
20

60x16

		   = 48”

		  0.8474		  = sin 57˚56’

		  0.00016	 = 48”	

		  0.84756	 = sin 57˚56’48”

			   θ=  57˚ 56’48” 

5	 Sinθ =0.6 

	 0.5990	 = sin 36048’

	 0.0009   	 = 4’

	 0.5999     	 = sin 36052’
	 0.6002     	 = sin 36053’

©ÛºõÛÈÛ©Û0.0003 	 = 1’ …¬ÛÈÛ 60’

	 0.0001  1 X 
3
60

0.0001 X
0.0003

60
==

	 0.5999  = sin 360 52’

	 0.0001  = 	 20”	

	 0.6000   = sin 360 52’20”

	 θ  =36” 52’ 20”

¤éø¸ÛÁõ ÍÛ¼Û×ÜµÛ©Û•Û¨Û©ÛÁõà…Ûé (Calculations involving 
tapers)

D =  ¤éø¸ÛÁõ¶ÛÛé  ¾ÛÛé¤øÛé ÈýÛÛÍÛ

D =  ¤éø¸ÛÁõ¶ÛÛé  ¶ÛÛ¶ÛÛéÈýÛÛÍÛ

C = ¤éø¸ÛÁõ¶ÛÛé•Ûä¨ÛÛé«ÛÁõÈýÛÛÍÛ - 1:x

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.48
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2

c
 §øÛÇ ¶ÛÛé •Ûä¨ÛÛé«ÛÁõ - 1:2 x

l -  ¤éø¸ÛÁõ¶Ûà ÅÛ×¼ÛÛ† 

a - •Û¨Û©ÛÁõà¾ÛÛ× ÅÛàµÛéÅÛ ¤éø¸ÛÁ¶ÛÛé ”Ûæ¨ÛÛé 

2

a
 - ÍÛê¤øà•Û¶ÛÛé ”Ûæ¨ÛÛé 

¤éø¸ÛÁ •Ûä¨ÛÛé«ÛÁõ = §øÛÇ ¶ÛÛé •Ûä¨ÛÛé©ÛÁõ (ºõÛ˜ÛÁõ ¾ÛÛ¤éø)

¤éø¸ÛÁõ •Ûä¨ÛÛé«ÛÁ : Taper ratio

ÈýÛÛÍÛ ¾ÛÛ× ÁõÐéüÅÛÛéõ ©ÛºõÛÈÛ©Û …¶Ûé ¤éø¸ÛÁ¶Ûà ÅÛ×¼ÛÛ† ÈÛ˜˜Ûé¶ÛÛé •Ûä¨ÛÛé©ÛÁõ  ¤éø¸ÛÁ 
•Ûä¨ÛÛé«ÛÁõ ©ÛÁõàïéõ …ÛéÇ”ÛÛýÛ …ÛïõèÜ©Û ¾ÛÛ× ¼Û©ÛÛÈÛéÅÛ ÈýÛÛÍÛ¶ÛÛé ©ÛºõÛÈÛ©Û D 
¸ÛÛé©Ûé›÷, …é›÷ Áõà©Ûé ¶ÛÛ¶ÛÛ ÈýÛÛÍÛ¶ÛÛé  ¤éø¸ÛÁ 0 ™öé. ¤éø¸ÛÁ D:l ™öé. …Û¸Û¨Ûé 
›Ûé† ÉÛïõàýÛé ïéõ ÍÛéîÉÛ¶Û (î¤øá•Û ïõÁéõÅÛ ½ÛÛ•Û)¾ÛÛ× ÈýÛÛÍÛ ¶ÛÛé ©ÛºõÛÈÛ©Û 1 
™öé. …¶Ûé ¤éø¸ÛÁ¶Ûà ÅÛ×¼ÛÛ† x ™öé.

C = D:d  =1: x …ÛïõèÜ©Û 1(a) ¾Ûä›÷¼Û, C =  …ÛïõèÜ©Û 1(b) 
¾Ûä›÷¼Û

§øÛÇ¶ÛÛé •Ûä¨ÛÛé«ÛÁõ (Ratio of inclination)

¤éø¸ÛÁ¶ÛÛé …¦øµÛÛé ½ÛÛ•Û ÅÛé©ÛÛ,    …é ¤éø¸ÛÁ¶Ûà  ÅÛ×¼ÛÛ† l ¾ÛÛ× ÈýÛÛÍÛ¶ÛÛé 
©ÛºõÛÈÛ©Û, ›Ûé d = 0

 ›Ûé ¶ÛÛ¶ÛÛé ÈýÛÛÍÛ 0 ™öé.

…¬ÛÈÛÛ  

1 §øÛÇ¶ÛÛé •Ûä¨ÛÛé«ÛÁ = ¤éø¸ÛÁ •Ûä¨ÛÛé©ÛÁõ¶ÛÛ 

ÍÛé¤øá•Û ”Ûæ¨ÛÛé : Setting angle

(¤éø¸ÛÁõ ¤ø¶Ûã•Û ïõÁõÈÛÛ¶Ûà ¸ÛµµÛÜ©Û¾ÛÛ×¶Ûà …éïõ ¸ÛµµÛÜ©Û î¾¸ÛÛŠ¶¦ø ÍÅÛÛ†¦¶Ûé 
”Ûæ¨ÛÛ ̧ ÛÁõ ÍÈÛàÈÛéÅÛá•Û (ÈÛÛÇà¶Ûé) ïõÁõÈÛÛ¶Ûà Áõà©Ûõ ¶Ûé ÍÛê¤øá•Û …ê•ÛÅÛ ïõÐé ™öé 

. …¶Ûé ïõÛýÛ͑ü  ¶Ûà µÛÁõà¶ÛÛ ”Ûæ¨Ûé ¤äøÅÛ¶Ûé ºõà¦øá•Û (˜ÛÅÛÛÈÛÈÛÛ¾ÛÛ×) ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé .)

 

tan  2

a
	= 

¤éø¸ÛÁõ¶ÛÛé •Ûä¨ÛÛé«ÛÁõ

      2

	 = 
¦øÛýÛÛ¾Ûà¤øÁõ¾ÛÛ ©ÛºõÛÈÛ©Û

2 x ¤éø¸ÛÁõ ÅÛ×¼ÛÛ†
		

¶ÛÛêµÛ : 
2

a
 …é ÍÛê¤øá•Û …ê•ÛÅÛ ™öé. ›÷é •Û¨Û©ÛÁõà¾ÛÛ× ÅÛàµÛéÅÛ ¤éø¸ÛÁõ 

…ê•ÛÅÛ¶ÛÛé …µÛÛé ™öé.

¤éø¸ÛÁ •Ûä¨ÛÛé«ÛÁõ C = l : x  …¬ÛÈÛÛ D:l …¬ÛÈÛÛ (D-d): l

§øÛÇ¶ÛÛé •Ûä¨ÛÛé«ÛÁ 
2

C
 = 1:2 x = 

2

D
 :l …¬ÛÈÛÛ 








2

d-D

ÍÛæªÛ ¶Ûà  ¾Ûþùþù¬Ûà Ü¶ÛÜË˜Û©Û ïõÁéõÅÛ ÍÛê¤øá•Û …ê•ÛÅÛ

2

C

2l

dD

2

α
tan =

-
=

ŠþùÛÐüÁõ¨Û Example

ÉÛ×ïäõ ¹Í¤ø̭¾Û ÍÈÛÄõ¸Û ¶ÛÛ ”ÛàÅÛÛ (¸ÛàÈÛÛé¤ø) ¶ÛÛé ¤éø¸ÛÁõ  •Ûä¨ÛÛé«ÛÁõ 1: 8 ™öé. 
›Ûé ©Ûé¶ÛÛé ÈýÛÛÍÛ 30 mm …¶Ûé ¤éø¸ÛÁõ ¶Ûà ÅÛ×¼ÛÛ† 80 mm

ÐüÛéýÛ ©ÛÛé, ©Ûé¶ÛÛé ¾ÛÛé¤øÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé . 

C = 1:8  = 

  

10mm
8

80

8

1
dD ===-

D – 30 mm = 10 mm

D = 10 mm + 30mm = 40mm

¾ÛÛé¤øÛé ÈýÛÛÍÛ D = 40 mm

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.48
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Cos ¶Ûä ¤éø¼ÛÅÛ

1	 Cos 380

	 Cos 380  	 = 0.7880

2	 Cos 83012’

	 Cos 83012’	 = 0.1184  

3	 cos 26040’

	 Cos 260 36’	 = 0.8942

		  4’ 	 =        5 (-)

	 Cos  260 40’ = 0.8937

  

4	 Cos  310 20’ 

     Cos  31018’ 	= 0.8545

                    2’	 =     	 3 (-)

	 Cos 31020’	 = 0.8542

šýÛÛÁéõ ïõÛéÍÛ¶Ûà Ýïõ¾Û©Û …Û¸ÛéÅÛ ÐüÛéýÛ ©ýÛÛÁéõ …¶ÛäÄõ¸Û ”Ûæ¨ÛÛé 
ÉÛÛéµÛÛé

1	 Cos θ	 = 0.5150

    		 θ	 = 590

2 	 Cos θ	 = 0.0192

     		 θ	 = 88054’

3 	 Cosθ 	 = 0.9682

	 0.9686 	 = cos 14° 24’

(-)    	 4  	 =         5’

	 0.9682   	 = cos 14029’

	 θ	 = 14029’

4	 Cos q	 = 0.8476

	 0.8480	 = cos 32o  0’

(-)	 0.0003	 = 	 2’

	 0.8477 	 = cos 32o  2’
	 0.8475	 = cos 32o  3’

	 0.0002	 = 1’ (or) 60”

			          60
	 0.0001	 = ----------- x 0.0001
			       0.0002
			          60
			   =   ------ x 1
			           2
			   = 30”
	 0.8477	 = Cos 32o 2’
(-)	 0.0001	 = 30” (+) 

	 0.8476	 = Cos 32o 2’ 30”

tan ¶Ûä ¤éø¼ÛÅÛ

1	 tan 350 37’

     	  tan  35036’ 	= 0.7159

                1’ 	 = 0.0004

Tan 35037’ 	 = 0.7163

2	 tan 5005’

	 Tan50° 0’ 	 = 1.1918

     		 5’   	 = 0.0036

	 Tan 50  5’ =1.1954	

šýÛÛÁé tanõ ¶Ûà Ýïõ¾Û©Û …Û¸ÛéÅÛ ÐüÛéýÛ ©ýÛÛÁéõ …¶ÛäÄõ¸Û ”Ûæ¨ÛÛé 
ÉÛÛéµÛÛé.

1 	 tanθ = 0.3972

     0.3959 = tan 21° 36’

     0.0013 =               4’

	 0.3972 = tan 21040’

2	 tanθ =1.0065

	 1.0035  = tan 450 6’

	 0.0030   =        5’

	 1.0065   = tan 45011’

ÜªÛïõÛé¨Û¾ÛàÜ©ÛýÛ ïõÛéÌ¤Õøïõ¶Ûé ÅÛ•Û©ÛÛ ¸ÛóËÛÛé

250 mm ¶ÛÛ ÍÛÛ†¶Û¼ÛÛÁõ ¶ÛÛé Š¸ÛýÛÛé•Û ”Ûä¨ÛÛé ¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø 
¬ÛÛýÛ ™öé. ›Ûé ‹˜ÛÛ† ¾ÛÛ× 5cm ¶ÛÛé ©ÛºõÛÈÛ©Û ÐüÛéýÛ,©ÛÛé ©Ûé¶ÛÛé 
”Ûæ¨ÛÛé ÉÛÛéµÛÛé.

Sin θ	 = 
ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷

ïõ¨Ûñ
= 

I

h
ø           

     	 =  
mm 250

cm 5

       	 =  
mm 250

mm 50

      	 = 0.2000

	 θ	 = 110 32’

90 56’’ ¶ÛÛé …Û×©ÛÜÁõ’õ ”Ûä¨ÛÛé µÛóÁõÛÈÛ©ÛÛé ¤éø¸ÛÁõ ¸ÅÛ•Û ÍÛÛ¬Ûé¶ÛÛé ÍÛÛ†¶Û¼ÛÛÁõ 
¶ÛÛ ïéõ¶°ù ¸ÛÁõ ¤éø¸ÛÁõ ˜Ûéïõ ïõÁõÈÛÛ ¾ÛÛ¤éø ÍÛé¤ø ïõÁéõÅÛ ™öé. ©ÛÛé ÍÅÛà¸Û •Ûé›÷¶Ûà 
ÿ˜ÛÛ† ÉÛÛéµÛÛé.

	 Sin θ	 = 
ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷

ïõ¨Ûñ
= 

I

h
ø   

	 Sin 9056’’ =  
I

h

	 \ h = 10 ×  Sin 90 56’’

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.48
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		  Sin 9° 0” 	 =  0 .1564

		  Sin 9˚ 1” 	 =   0. 1567

		  1’   …¬ÛÈÛÛ 60”  =   0.0003

			 
56x 

60

0.0003
56"=

			   60

0.00168
=

			   6

0.00168
=

  

			   = 0.00028

	 Sin 90’00”   = 0.1564

              56”   = 0.00028

Sin9˚ 0’ 56”   = 0.15668

                h    = 10 Sin  9˚56”

                      = 10 x 0.15668

                      = 1.5668” cm

ÍÅÛà¸Û •Ûé›÷¶Ûà ‹˜ÛÛ† = 1.5668”

3  …éï õ4.5m ÅÛÛ×¼Ûà ¶ÛàÍÛÁõ¨Ûà ¶ÛÛé ¸ÛÛýÛÛé þùàÈÛÛÅÛ¬Ûà1m þæùÁõ ™öé. ©ÛÛé 
¶ÛàÍÛÁõ¨Ûà ›÷¾Ûà¶Û ¸ÛÁõ ÜþùÈÛÛÅÛ ÍÛÛ¬Ûé ïéõ¤øÅÛÛé ”Ûä¨ÛÛé ¼Û¶ÛÛÈÛ©Ûà  ÐüÉÛé.

	 ïõÛ¤ÕøïõÛé¨Û ∆ ¾ÛÛ×

	 Cos C      
AC

BC
=

	 Cos   θ   
4.5m

1m
=  = 0.2222

    		 Cos              	= 0.2222

	 0.2233         	 = cos 77˚ 6’

(-)   	 0.0011       	 =    ‘4  (+)

		  0.2222= cos 77  10’

       		  θ	 = 77˚ 10’

 …éÍÛÛˆ¾Ûé¶¤ (Assignment)

I …Û¸ÛéÅÛ ”Ûæ¨ÛÛ…Ûé¶Ûà Ýïõ¾Û©ÛÛé ÉÛÛéµÛÛé.

1	 Sin  65˚

2	 Sin  42˚23’

3	 Sin 66˚35’32”

4	 Sin 7˚15’41”

5	 Sin 27˚27”

6	 cos 47˚39’

7	 cos 47˚39’

8	 cos 79˚31’53”

9	 Tan 28 45’

10 Tan 67˚27’36”

II …Û¸ÛéÅÛ Ýïõ¾Û©ÛÛé ¸ÛÁõ¬Ûà …¶ÛäÄõ¸Û ”Ûæ¨ÛÛé ÉÛÛéµÛÛé.

1	 Sinθ = 0.3062

2	 Sinθ  = 0.6002

3	 Sinθ =0.224553

4	 Sinθ = 0.04802

5	 cosθ  = 0.6446

6	 cosθ  =0.8926

7	 cosθ   =0.11773  

8	 cosθ   =0.21646

9	 Tan θ  =0.3411

10	Tanθ  = 2.3868

III

1 …éïõ ÉÛ×ïäõ ¶Ûà ªÛÛÍÛà ÿ˜ÛÛ† 12.25 cm ™öé. …¶Ûé ¤øÛé˜Û ¶ÛÛé ”Ûæ¨ÛÛé 
110˚ ™öé. ©ÛÛé ©Ûé¶ÛÛ ¸ÛÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

2 …éïõ 2.5 m ÅÛÛ×¼Ûà ¶ÛàÍÛÁõ¨Ûà ›÷¾Ûà¶Û ÍÛÛ¬Ûé 60˚ ¶ÛÛé ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé 
™öé. ©ÛÛé ¶ÛàÍÛÁõ¨Ûà ›×÷ýÛÛ ÍÛäµÛà ÜþùÈÛÛÅÛ¶Ûé …¦ÕøïéõÅÛ ™öé. ©Ûé¤øÅÛà  ÜþùÈÛÛÅÛ 
¶Ûà  ÿ˜ÛÛ† ÉÛÛéµÛÛé.

3 ›Ûé 200  mm ¶ÛÛé …éïõ ÍÛÛ†¶Û ¼ÛÛÁõ 15˚15’3” ¶ÛÛ ”Ûæ¨Ûé ÍÛé¤Õø ïõÁõÈÛÛ 
¾ÛÛ¤éø ›÷ÄõÁõà ÿ˜ÛÛ† ¼ÛÛ×µÛÈÛÛ  ¾ÛÛ¤éø ÜÍÅÛ¸Û•Ûé›÷÷ ¼ÅÛÛéï

õ   ¶Û‘õà  ïõÁõÛé.

4 …éïõ ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û ABC ¾ÛÛ× ∠ c = 90˚ ; AB = 50 mm …¶Ûé 
¼ÛÛïõà¶Ûà  ¼ÛÛ›ä÷…Ûé ÉÛÛéµÛÛé.

5 	50 mm ÈýÛÛÍÛ ¶ÛÛ ¼ÛÛÁõ ÜÍÛÇýÛÛ¶ÛÛ ™öé¦øÛ¸ÛÛÍÛé ¤¶ÛÙ ïõÁõÈÛÛ ïéõ¶®ù 
¸ÛÛÍÛé¶ÛÛé ÍÛ¾ÛÛÜÈÛÌ¤ø ”Ûæ¨ÛÛé 60˚ ™öé. ©ÛÛé …Û Ý¼Ûþäù ¾ÛÛ¤éø ¼ÛÛÁõ ¶Ûà 
›÷ÄõÁõà  ÅÛ×¼ÛÛ†¶Ûà •Û¨Û©ÛÁõà  ïõÁõÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.48
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…×©ÛÁõ …¶Ûé ÿ˜ÛÛ† (Heights and distances)

ÜªÛïõÛé¨ÛÜ¾Û©Ûà ¶Ûà …éïõ ¸Ûóéî¤øàîÅÛ …é¸ÅÛàïéõÉÛ¶Û/Š¸ÛýÛÛé•Û ¶Ûà ¾Ûþùþù¬Ûà 
þæùÁõ …ÛÈÛéÅÛ …¶Ûé ¸ÛÐüÛê˜Û ¼ÛÐüÛÁõ¶Ûà ÈÛÍ©Ûä¶Ûä …×©ÛÁõ …¶Ûé ÿ˜ÛÛˆ ÉÛÛéµÛà 
ÉÛïõÛýÛ. ÜªÛïõÛé¨ÛÜ¾Û©Ûà¶ÛÛ ̧ Ûóéî¤øàïõÅÛ …é¸ÅÛàïéõÉÛ¶Û ¾ÛÛ¤éø ÈÛÛ×ÁõÈÛÛ×Áõ Š¸ÛýÛÛé•Û¾ÛÛ×  
…ÛÈÛ©ÛÛ ¼Ûé ”Ûæ¨ÛÛ…Ûé¶Ûé ¶Ûà˜Ûé ¾Ûä›÷¼Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁéõÅÛ ™öé . 

i	 šýÛÛÁéõ ÈÛÍ©Ûä ïéõ   ÛþùÛ¬ÛÙ  ®Ì¤øà ¬Ûà  ÿ˜Ûé  ÐüÛéýÛ ©ýÛÛÁéõ Š∙Û©ÛïõÛé¨Û ¼Û¶Ûé ™öé.

ii	 šýÛÛÁéõ  ÈÛÍ©Ûä  ïéõ   ÛþùÛ¬ÛÙ ®Ì¤øà  ¬Ûà  ¶Ûà˜Ûé  ÐüÛéýÛ  ©ýÛÛÁéõ  …ÈÛ¶ÛïõÛé¨Û ¼Û¶Ûé ™.

 		   	 \ y 		  = x tan 60°

	 …Û Š¸ÛÁõ¬Ûà, (x +720) tan 30° 	 = x tan 60°

			   (x + 720)  	 = 3x
3

1
=  

			   ©Ûé¬Ûà,   		  = 3
3

720x
=

+

   			   \ x + 720 	 = 3x

			   720 		  = 3x - x

			   2x 		  = 720

    			  x		  = 
2

720
   = 360

			   ©Ûé¬Ûà y		  = 360 tan 60°

             			   = 360 3  

			   tan 60° 		 = 
x

y
    

			   tan 60 °		 = 
360

y
   

			   y 		  = tan 60° x 360

…Û Š¸ÛÁõ¬Ûà ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† 360 3  ™öé. 

				    = 360 x 1.732

¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† = 623 .5 metres

2 	›Ûé¶ÛÛÁõ ¶Ûà ®ùÌ¤øà ¬Ûà 50 m …×©ÛÁéõ ›Ûé©ÛÛ …éïõ Ü¼ÛÅ¦øá•Û 
Š¸ÛÁõ µÈÛ›÷þ×ù¦ø …ÛÈÛéÅÛ ™öé. µÈÛ›÷þ×ù¦ø ¶Ûà ¤øÛé˜Û …¶Ûé ©ÛÇàýÛé 
ÍÛ¾Û“ÛàÜ©Û›÷ ›Ûé©ÛÛ Š∙Û©ÛïõÛé¨Û 24° …¶Ûé 32° ’õ¾ÛÉÛ: ¾ÛÇé 
™öé. ©ÛÛé µÈÛ›÷þ×ù¦ø ¶Ûà ÿ˜ÛÛ† ÉÛÛéµÛÛé. õ                                          

ÜªÛïõÛé¨Û¾Ûà©Ûà (Trigonometry) - …×©ÛÁõ …¶Ûé ÿ˜ÛÛ†¶Ûà •Û¨Û©ÛÁõà¾ÛÛ× Š¸ÛýÛÛé•Û (Application in 
calculating height and distance) (ÍÛÛþùÛ Š¸ÛýÛÛé•Û) (simple application) Trigonometry 
- Application in calculating height and distance (Simple applications)		
	 …éîÍÛÁõÍÛÛ†¡õ 1.10.49

›Ûé OX …é ›Ûé¶ÛÛÁõ ¶Ûà ®ùÌ¤øà ¸ÛÛÍÛé¶ÛÛ Ý¼Ûþäù O ¾ÛÛ×¬Ûà ¶ÛàîÇ©Ûà ÅÛÛ†¶Û 
™öé. …¶Ûé P …é OX Š¸ÛÁÕõ¶Ûä ¼Ûà›ä÷ Ý¼Ûþäù ™öé. ¸Û™öà OXP  …é P ¶ÛÛé O 

¸ÛÛÍÛé¶ÛÛé Š∙Û©ÛïõÛé¨Û ™öé. ›Ûé Q …é OX ¶Ûà˜Ûé, ©Ûé ¸Û™öà XOQ …é Q ¶ÛÛé 
O Ý¼Ûþäù ¸ÛÛÍÛé¶ÛÛé …ÈÛ¶Û©Û ïõÛé¨Û ¼Û¶ÛÉÛé.

ŠþùÛÑüÁõ¨Û (Example)

1	 ›÷¾Ûà¶Û ̧ ÛÁõ¶ÛÛ ïõÛé† Ý¼Ûþäù ¬Ûà, ¤øÛÈÛÁõ¶Ûà ¤øÛé˜Û ›Ûé©ÛÛ 30 °¶ÛÛé Š∙Û©ÛïõÛé¨Û 
”Ûæ¨ÛÛé ¾ÛÇé ™öé. ¤øÛÈÛÁõ¶ÛÛ ¸ÛÛýÛÛ ©ÛÁõÛºõ 720 m ̃ ÛÛÅýÛÛ ¼ÛÛþù ¤øÛÈÛÁõ¶Ûà 
¤øÛé˜Û ›Ûé©ÛÛ Š∙Û©ÛïõÛé¨Û 60° ¾ÛÇé ™öé. ©ÛÛé ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† ÉÛÛéµÛÛé.

µÛÛÁõÛéïéõ CD …é ¤øÛÈÛÁõ, A …¶Ûé B Ý¼Ûþäù …é ïéõ šýÛÛ×¬Ûà …Ûé¼¡ÁõÈÛÁõ …é 
¤øÛÈÛÁõ ©ÛÁõºõ ›ÛéýÛéÅÛ ™öé. …¶Ûé ÜªÛïõÛé¨Û ADC ¾ÛÛ× BC …é X …¶Ûé  CD 
…é Y ™öé.ö

			   tan 30° 		 = 
720
Y

AC
CD

+
=

x
		  y = (x + 720) tan 30°

		  ”Ûæ¨ÛÛé BDC ¾ÛÛ× tan 60° 	 = 
x
Y

BC
CD

=  

µÛÛÁõÛé ïéõ, CD …é µÈÛ›÷þ×ù¦ø, A Ý¼Ûþäù …é …Ûé¼¡ÁõÈÛÁ Ý¼Ûþäù …¶Ûé B …é 
ÍÛ¾ÛÛ¶Û ÍÛ¸ÛÛ¤øà…é ¼Ûà›ä÷ Ý¼Ûþäù A ¾Ûä›÷¼Û µÈÛ›÷þ×ù¦ø  ¬Ûà ÍÛàµÛä ¶Ûà˜Ûé¶ÛÛ 
ÍÛ¸ÛÛ¤øà…é.

ÜªÛïõÛé¨Û DAB ¾ÛÛ×õ 

			   tan 24°	 = 
50
BD

AB
BD

=  			 

			   \BD 	 = 50 × tan 24°
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		  = 50 x 0.4452

		  = 22.26

ÜªÛïõÛé¨Û  CAB ¾ÛÛ×

	 tan 32°	 = 
50
BC

AB
CB

=

		  \BC 	 = 50.tan32˚

			   = 50×0.6249

			   = 31.25

	 …Û¬Ûà, DC	 = 31.25-22.26

			   = 8.99

			   = 9m ¶Ûà ¶Ûœ÷ïõ

3 10 cm ÅÛé•Û (¸Û•ÛÛé) ¶Ûà ÅÛ×¼ÛÛ† µÛÁõÛÈÛ©ÛÛ …éïõ 
Ü¦øÈÛÛ†¦øÁõ (³ùà½ÛÛ›÷ïõ) ¶Ûé …éÈÛà Áõà©Ûé ”ÛäÅÅÛä ïõÁõÈÛÛ¾ÛÛ×  
…ÛÈÛéÅÛ ™öé ïéõ ›÷é¬Ûà ©Ûé¾Û¶Ûà  ÈÛ˜˜Ûé¶Ûä× …×©ÛÁ 4.5 cm ¬ÛÛýÛ 
™öé. ÜªÛïõÛé¨ÛÜ¾Û©ÛàýÛ ïõÛéÌ¤Õøïõ  ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ¼Û×¶Ûé ¸Û•Û 
ÈÛ˜˜Ûé¶ÛÛé ”Ûæ¨ÛÛé ÉÛÛéµÛÛé.

4	 …éïõ ¾ÛÛ¨ÛÍÛ ›÷ÐüÛ›÷¶ÛÛ ¦éøïõ (ÈÛÐüÛ¨Û ¶Ûä ©Ûä©Ûïõ) Š¸ÛÁõ 
¸ÛÛ¨Ûà¶ÛÛ ÅÛéÈÛéÅÛ ¬Ûà 10 metres ¶Ûà ÿ˜ÛÛ† …é ™öé. ©Ûé 
¶ÛÛêµÛé ™öé. ïéõ Œ½ÛÛ ”Û¦Õøïõ ¶Ûé ›Ûé©ÛÛ Šª©ÛïõÛé¨Û 42° …¶Ûé 
©Ûé¶ÛÛ ̧ ÛÛýÛÛ ©ÛÁõºõ ›Ûé©ÛÛ …ÈÛ¶Û©ÛïõÛé¨Û 20˚ ¶ÛÛé ¬ÛÛýÛ ™öé. ©ÛÛé  
(i) ›÷ÐüÛ›÷ ¬Ûà ”Û¦øïõ ÈÛ˜˜Ûé¶Ûä …×©ÛÁõ (ii) ”Û¦øïõ ¶Ûà  ÿ˜ÛÛ† ÉÛÛéµÛÛé. 

Ü¦øÈÛÛ†¦øÁõ ¶ÛÛ ¼Ûé ¸Û•Û ÈÛ˜˜Ûé¶Ûä  …×©ÛÁõ = BC  = 4.5 CM

	 AC=AB; ¸Û•Û¶Ûà ÅÛ×¼ÛÛ†   = 10 CM

ÅÛÛ† ¶Û BC ¶ÛÛ ïéõ¶®ù ¾ÛÛ×¬Ûà ÍÛ¸ÛÛ¤øà ¶Ûé ïõÛ¤ø”Ûæ¨Ûé ÅÛÛ†¶Û þùÛéÁõÛé, (Ý¼Ûþäù  
E) ¬Ûà  Ý¼Ûþäù A …é ¼Ûé ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û ABE …¶Ûé ACE ¼Û¶ÛÛÈÛÉÛé. 
›Ûé ¦øàÈÛÛ†¦øÁõ¶ÛÛ  ¼Ûé ¸Û•Û ÈÛ˜˜Ûé¶ÛÛé ”Ûæ¨ÛÛé q ™öé.

	 ∠ BAC = 
2

θ

	 Sin q  = 
ÍÛÛ¾Ûé¶Ûà ¼ÛÛ›ä÷

 ïõ¨Ûñ
    

	 Sin 
2

θ
 = 

AB
BE

        =  0.225
10

2.25
=

ÍÛÛ†¶Û¶ÛÛ ïõÛéÌ¤Õøïõ ¾ÛÛ×¬Ûà 0.225 ¾ÛÛ¤éø q ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.

		  0.225  	 = 13°

		
2

θ
 	 = 13°

		   θ	 = 13˚ x 2 = 26°

¦øàÈÛÛ†¦øÁõ ¶Û ¼Ûé ¸Û•Û ÈÛ˜˜Ûé¶ÛÛé ”Ûæ¨ÛÛé 26° ™öé.

›÷ÐüÛ›÷ …¶Ûé ”Û¦øïõ  ÈÛ˜˜Ûé¶Ûä  …×©ÛÁõ ÉÛÛéµÛ©ÛÛ.

ïõÛ¤øïõÛé¨Û  ÜªÛïõÛé¨Û CAD ¾Ûä›÷¼Û	

	 tan θ =  
ÍÛÛ¾Ûé ¶Ûà  ¼ÛÛ›ä

¸ÛÛÍÛé ¶Ûà ¼ÛÛ ›ä
= 

AC
CD

	 tan  20° = 
AC
10

	 0.3640 = 
AC
10

	 AC  = 0.3640
10

 = 27.47m

	 ”Û¦øïõ¶Ûà  ÿ˜ÛÛ† BD = DC + CB

	 ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û BAC ¾ÛÛ×¬Ûà CB ÉÛÛéµÛÛé.

	 tan θ 	 = 
ÍÛÛ¾Ûé ¶Ûà  ¼ÛÛ›ä

¸ÛÛÍÛé ¶Ûà ¼ÛÛ ›ä
 = BC/AC

	 tan 42° 	 =  
27.473

BC

	 0.9004	 = 
27.473

BC

		  BC   	 = 0.9004 × 27.473

			   = 24.737m

”Û¦øïõ BD ¶Ûà ÿ˜ÛÛ†  = DC + CB       

                            = 10 + 24.737

                            = 34.737m

›÷ÐüÛ›÷ …¶Ûé ”Û¦øïõ ÈÛ˜˜Ûé¶Ûä …×©ÛÁõ = 27.473m

”Û¦øïõ¶Ûà ÿ˜ÛÛ† = 34.73m

5 	…éïõ ¤éøïõÁõà¶Ûà ¤øÛé˜Û ¸ÛÁõ¬Ûà ¤øÛÈÛÁõ ¶ÛÛ ©ÛÜÇýÛé ›Ûé©ÛÛ  
…ÈÛ¶Û©ÛïõÛé¨Û 60° ¬ÛÛýÛ …¶Ûé ¤øÛÈÛÁõ¶Ûà ¤øÛé˜Û ̧ ÛÁõ¬Ûà ¤éøïõÁõà¶ÛÛ 
©ÛÜÇýÛé ›Ûé©ÛÛ …ÈÛ¶Û©ÛïõÛé¨Û 30° ¬ÛÛýÛ ™öé. ›Ûé ¤øÛÈÛÁõ ¶Ûà 
ÿ˜ÛÛ† 50m ÐüÛéýÛ ©ÛÛé ¤éøïõÁõà¶Ûà  ÿ˜ÛÛ† ÉÛÛéµÛÛé.

¶ÛÛêµÛ (Note)

1	 A Ý¼Ûþäù …é …ÈÛ¶Û©ÛïõÛé¨Û  60° ¬ÛÛýÛ ™öé, ¸Û™öà C Ý¼Ûþäù ŠªÛ©ÛïõÛé¨Û 
60°  ¬ÛÛýÛ ™öé.
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2	 D Ý¼Ûþäù …é …ÈÛ¶Û©ÛïõÛé¨Û 30° ¬ÛÛýÛ ™öé ¸Û™öà, B Ý¼Ûþäù …é ŠªÛ©ÛïõÛé¨Û 
30° ¬ÛÛýÛ ™öé.

µÛÛÁõÛé ïéõ, ¤éøïõÁõà¶Ûà ÿ˜ÛÛ† h ™öé ¤éøïõÁõà¶ÛÛ ¸ÛÛýÛÛ¬Ûà  ¤øÛÈÛÁõ¶ÛÛ  ¸ÛÛýÛÛ 
ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ x  ™öé.

ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û ACB ¾Ûäš¼Û 

  	 tan q 	 = 
ÍÛÛ¾Ûé ¶Ûà  ¼ÛÛ›ä

¸ÛÛÍÛé ¶Ûà ¼ÛÛ ›ä

  	 tan 60°	 = 
x

h

       x

h
3 =

        3xh =   ……….ÍÛ¾Ûà ......................1

ïõÛ¤ÕøïõÛé¨Û ÜªÛïõÛé¨Û DBC ¾Ûäš¼Û

	 tan 30°	 = 
x

50
 

	 x
50

3
1

=
 

	 1

3
50xx =

   

	 3 x 50x =   …………ÍÛ¾Ûà ........................ 2

x ¶ÛÛ Üïõ¾Û©Û¶Ûà  ¼ÛþùÅÛà ¾ÛÛ = 3 x 50x =  ÍÛ¾Ûà 1 ¾ÛÛ×

		   x x3h =

   		  350 x 3=

   		  =  3 ×50 = 150 m

¤éøîÁõà ¶Ûà  ÿ˜ÛÛˆ = 150m

6	 …éï 4.5m ÅÛÛ×¼Ûà  ¶ÛàÍÛÁõ¨Ûà¶ÛÛé ¸ÛÛýÛÛé ÜþùÈÛÛÅÛ ¬Ûà 1m þæùÁõ 
™öé. ©ÛÛé ¶ÛàÍÛÁõ¨Ûà  ›÷¾Ûà¶Û ¸ÛÁõ ÜþùÈÛÛÅÛ ÍÛÛ¬Ûé ïéõ¤øÅÛÛéé ”Ûæ¨ÛÛé 
¼Û¶ÛÛÈÛ©Ûà ÐÉÛé.

ïõÛ¤øïõÛé¨Û ∆ ü¾ÛÛ×

	 cos C 	 = 
AC

BC

	 cos q	 = 
m 45

m 1

	 cos q 	 = 0.2222

	 0.2233   	 =  cos 77°  6’

	 (-)  0.0011    	=     	 4’ (+)
	 -----------------------------------
	 0.2222    	 = cos 77° 10’
	 -----------------------------------

		  q	 = 77° 10’

	 ¶ÛàÍÛÁõ¨Ûà ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛÉÛé = 77° 10’

7 …éïõ ÅÛÛ†¶Û¾Ûé¶Û 12m ÅÛÛ×¼Ûà  ¶ÛàÍÛÁõ¨Ûà  ÍÛÛ¬Ûé ÁõÛé¦ø¶Ûà 
›÷•ýÛÛ ¸ÛÁõ ïõÛ¾Û ïõÁéõ ™öé. ›÷é ÁõÛé¦ø ÍÛÛ¬Ûé  ¶ÛÛé ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé 
™öé. ©Ûé †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛ¶Ûà  ÍÛÛ¾Ûé Œ½Ûà ïõÁéõÅÛ ™öé. …¶Ûé 
©Ûé¶Ûà  ÍÛÛ¾Ûé¶Ûà  ÜþùÉÛÛ¾ÛÛ× ¼Ûà›Ûé †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛé ÁõÛé¦ø¶Ûà  
¼ÛÛ›ä÷¾ÛÛ× Œ½ÛÛé ïõÁéõÅÛ ™öé. ©ÛÛé ¼Û×¶Ûé ¬ÛÛ×½ÛÅÛÛ  ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ 
ÉÛÛéµÛÛé.

	 AC …¶Ûé CB  ¼Ûé ¶ÛàÍÛÁõ¨Ûà…Ûé 

	 AB …¶Ûé DE ¼Ûé †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛ 

	 ∆ = ABC

	 COS  60˚	 = m 12AC

BC x
=

	 \ x		  = cos 60˚ ×12m

          		  = 0.5000 ×12m

           		  = 6m

       ∆ CDE  ¾ÛÛ×

Cos 30° 	 =  
m 12

y
CD

CE
=

\y 	 = cos 30° ×12 m
               	=  0.8660 ×12 m
               	= 10.392 m

¼Ûé †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛ ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ
=	x + y
= 6 + 10. 392 m

¼Ûé †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛ ÈÛ˜˜Ûé¶Ûä× …×©ÛÁ = 16.392m
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8	 …éïõ ¬ÛÛ×½ÛÅÛÛé ›÷¾Ûà¶Û ÅÛéÈÛÅÛ¬Ûà 10 metres ÿ˜ÛÛ†…é 
Œ½ÛÛé ïõÁéõÅÛ ™öé. ¬ÛÛ×½ÛÅÛÛ¶ÛÛ ¤øÛé˜Û¬Ûà 0.5metre ÍÛäµÛà ÈÛÛýÛÁõ 
ÈÛà¤øÛ×ÇéÅÛ ™öé. ›Ûé ÈÛà¤øÛ×ÇéÅÛ ÈÛÛýÛÁõ ÍÛ¾ÛÛÜ“ÛÜ©Û›÷ ÍÛÛ¬Ûé  60˚ 
¶ÛÛé ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé ©ÛÛé, ¬ÛÛ×½ÛÅÛÛ¶ÛÛ ̧ ÛÛýÛÛ¬Ûà Í¤éøÈÛÛýÛÁõ ÁõÛé¦ø¶Ûä× 
…×©ÛÁõ ÉÛÛéµÛÛé …¶Ûé ÈÛá¤øÛÇéÅÛ ÈÛÛýÛÁõ¶Ûà ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé.

¬ÛÛ×½ÛÅÛÛ¶Ûà ¤øÛé˜Û¬Ûà 0.5m ¶Ûà˜Ûé ÈÛÛýÛÁõ ÈÛà¤øÛ×ÇéÅÛ ™öé.     

		  Sin q = 
ÍÛÛ¾Ûé¶Ûà  ¼ÛÛ›ä÷

ï¨Û

    	 sin 60° 		 = 
x

9.5

		  x  x sin60° 	 = 9.5m

                 x 		  = 
°60 sin

9.5m
               

            		  = 
0.8660

9.5m
  = 10.9699    

	 ÈÛà¤øÛ×ÇéÅÛ ÈÛÛýÛÁ (x) = 10.97m

			   Adj

Opp
θ tan =

			   tan 60° = 
y

9.5

		        y tan 60° 	= 9.5

		          y 	 = 
°60 tan

9.5

             		  =  
1.7321

9.5
 = 5.48 m

ÈÛà¤øÛ×ÇéÅÛ ÈÛÛýÛÁ¶Ûà ÅÛ×¼ÛÛ† = 10.97metre

¬ÛÛ×½ÛÅÛÛ¶ÛÛ ¸ÛÛýÛÛ¬Ûà ÈÛà¤øÛ×ÇéÅÛ ÈÛÛýÛÁ ÍÛäµÛà¶Ûä× …×©ÛÁõ = 5.48 metre

9	 …éï ˆÅÛéïõ¤ÖøàÉÛýÛ¶Û ¤ÖøÛ¶ÍÛ¾ÛàÉÛ¶Û ¤øÛÈÛÁõ¶ÛÛ× ¸ÛÛýÛÛ¬Ûà  
30 metres þæùÁõ Š½ÛÛé ÁõÐüà ¤øÛÈÛÁõ¶Ûà ¤øÙÛ˜Û¶Ûà ©ÛÁõºõ ›Ûé©ÛÛ× 
þùèÌ¤øà Áéõ”ÛÛ ÍÛÛ¬Ûé 33.69° ¶ÛÛé ”Ûæ¨ÛÛé ¼Û¶ÛÛÈÛé ™öé ›Ûé ©Ûé¶Ûà  
…Û×”Û,•ÛóÛŠ¶¦ øÅÛéÈÛÅÛ¬Ûà 1.6 metres ‹˜Ûé ™öé ©ÛÛé ¤øÛÈÛÁõ¶Ûà 
ÿ˜ÛÛ† ÉÛÛéµÛÛé

…Û¸ÛéÅÛ:

	 ˆÅÛéïõ¤ÖøàÉÛýÛ¶Û …¶Ûé ¤øÛÈÛÁ ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ = EB = DC = 30m 

	 •ÛóÛŠ¶¦øÅÛéÈÛÅÛ¬Ûà …Û×”Û¶Ûà Œ×˜ÛÛ† = CB=DE= 1.6 m

	 ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† AB (h) = ?

		  33.69°	 = 33°+ (0.69×60’)

           		  = 33°+ 41’

		  33.69° 	 = 33°41’

		  ïõÛ¤øïõÛé¨Û ÜªÛïõÛé¨Û ADC

		  tan θ  = 
DC

AC

		  AC	 = tanθ × DC

      		  = tan 33˚41’ × 30

     			   = 0.6665 x 30m

     			   = 19.995m

	 ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† AB(h) 	 = AC + CB

		        		  = 19.995 +1.6

	 ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† (h) 	 = 21.595m

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.49



184

…éÍÛÛ†¾Ûé¶¤ø (Assignment)

1	 …éïõ ¾ÛÛ¨ÛÍÛ …Û•ÛÇ ÍÛàµÛä ˜ÛÛÅà¶Ûé …éÈÛä ¶ÛàÁõà“Û¨Û ïõÁéõ ïéõ ©Ûé¶Ûà 
…Û•ÛÇ /ÍÛÛ¾Ûé …ÛÈÛéÅÛà ¤éøïõÁõà ¼ÛÛ×µÛïõÛ¾Û ÍÛæ˜Ûïõ Í¬Û×½Û ÍÛÛ¬Ûé 30° 
…¶Ûé 75° ¶ÛÛé ŠªÛ©ÛïõÛé¨Û ¼Û©ÛÛÈÛé ™öé. ©ÛÛé ¤éøïõÁõà¶Ûà  ÿ˜ÛÛ† ÉÛÛéµÛÛé. 

2	 šýÛÛÁéõ ÍÛæýÛÙ ¶ÛÛé ŠªÛ©ÛïõÛé¨Û 30° ¬Ûà 45° ÍÛäµÛà ¼ÛþùÅÛÛýÛ ™öé. ©ýÛÛÁéõ 
…éïõ †ÅÛéïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛ ¶ÛÛé ¸Û¦Õø™öÛýÛÛé 4m ›÷é¤ÕøÅÛÛé ¶ÛÛ¶ÛÛé ¬ÛÛýÛ ™öé. 
›Ûé †Åïõ¤Öøàïõ ¬ÛÛ×½ÛÅÛÛé ›÷¾Ûà¶Û ÅÛéÈÛÅÛ ¬Ûà 2m ÿ¦éø þùÛ¤øÈÛÛ¾ÛÛ× …ÛÈÛé 
™öé. ©ÛÛé ¬ÛÛ×½ÛÅÛÛ¶Ûà ïäõÅÛ ÅÛ×¼ÛÛ† ÉÛÛéµÛÛé?

3	 ¤øÛÈÛÁõ¶ÛÛ ¸ÛÛýÛÛ ÅÛéÈÛÅÛ ¬Ûà 120m þæùÁõ …ÛÈÛéÅÛÛ Ý¼Ûþäù…é¬Ûà …µÛæÁõÛ 
¼ÛÛ×µÛïõÛ¾ÛÈÛÛÇÛ ¤øÛÈÛÁ ¶ÛÛéõ ŠªÛ©ÛïõÛé¨Û 45° ™öé. ©Ûé¶ÛÛé ”Ûæ¨ÛÛé 60° 
ïõÁõÈÛÛ ¾ÛÛ¤éø ¤øÛÈÛÁõ¶Ûà ÿ˜ÛÛ† ïéõ¤øÅÛà ïõÁõÈÛà ¸Û¦øÉÛé.

4	 ”Û¦øïõ¶ÛÛ ̧ ÛÛýÛÛ¬Ûà …éïõ ›÷ ÅÛÛ†¶Û ̧ ÛÁõ …Û¦øà ÍÛ¸ÛÛ¤øà ¸ÛÁõ …ÛÈÛéÅÛÛ ¼Ûé 
¸ÛþùÛ¬ÛóÛéÙ ¸ÛÁõ¬Ûà ”Û¦øïõ¶Ûà  ¤øÛé˜Û¶ÛÛ Š•Û©ÛïõÛé¨Û 30° …¶Ûé 45° ¬ÛÛýÛ 
™öé. ›Ûé Œ½ÛÛ ”Û¦øïõ¶Ûà ÿ˜ÛÛ† 100m ÐüÛéýÛ ©ÛÛé, ¼Ûé ¸ÛþùÛ¬ÛóÛéÙ  ÈÛ˜˜Ûé¶Ûä× 
…©Û×Áõ ÉÛÛéµÛÛé.

5	 ›÷¾Ûà¶Û ¸ÛÁõ¶ÛÛ ‘A‘ Ý¼Ûþäù¬Ûà ÈÛÐüÛ¨Û¶ÛÛ ïæõÈÛÛé Í¬Û½Û× ÍÛäµÛà¶Ûä× …›Û¨ÛýÛä 
…×©ÛÁõ, Í¬Û×½Û¶ÛÛ ¤øÛé˜Û ÍÛÛ¬Ûé¶ÛÛé ŠªÛ©ÛïõÛé¨Û 60° ™öé. A Ý¼Ûþäù¬Ûà 
ÍÛàµÛà ÜþùÉÛÛ¾ÛÛ× …Û•ÛÇ B Ý¼Ûþäù ©ÛÁõºõ ˜ÛÛÅÛ©ÛÛ ŠªÛ©ÛïõÛé¨Û –Û¤øà¶Ûé 
50° ¬ÛÛýÛ ™öé. ©ÛÛé ÈÛÐüÛ¨Û ¶ÛÛ ïäõÈÛÛ Í¬Û½Û×¶Ûà ÿ˜ÛÛ† …¶Ûé A Ý¼Ûþäù¬Ûà 
ïäõÈÛÛ Í¬Û×½Û ÍÛäµÛà¶Ûä× …×©ÛÁõ ÉÛÛéµÛÛé.

6

8

	 α = 40°

     L = 120 metres

     h  =  1.5 metres 

     H  = ------ metres 

 7.

	 q = 25°

	 α = 50°

	 l  =  100metres

	 H = ------------ metres

	 α = 75°

	 b = 3metres

	 H = --------- metres 

	 L = --------- metres 

9	 ¬ÛÛ×½ÛÅÛÛ¶Ûà ÿ˜ÛÛ†

   AB = ________ m

10 …Û¸ÛéÅÛ ”Ûæ¨ÛÛ…Ûé¶Ûà Ýïõ¾Û©ÛÛé ÉÛÛéµÛÛé.

1 sin 65°

2 sin 42° 23’

3 sin 66° 35’ 32”

4 cos 47° 39’

5 tan 28°45’

11 …Û¸ÛéÅÛ Ýïõ¾Û©ÛÛé ¸ÛÁõ¬Ûà …¶ÛäÄõ¸Û ”Ûä¨ÛÛé ÉÛÛéµÛÛé.

     1 sin q = 0.3062

      2 sin q = 0.04802

      3 cos q =0.6446

      4 tan q = 0.3411

      5 tan q = 2.3868

12	…éïõ ÉÛ×ïäõ ¶Ûà ªÛÛÍÛà ‹˜ÛÛ† 12.25cm ™öé. …¶Ûé ¤øÛé˜Û ¶ÛÛé ”Ûæ¨ÛÛñ 
110° ™öé. ©ÛÛé ©Ûé¶ÛÛ ¸ÛÛýÛÛ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé.

13 …éïõ 2.5cm ÅÛÛ×¼Ûà ¶ÛàÍÛÁõ¨Ûà ›÷¾Ûà¶Û ÍÛÛ¬Ûé 60° ¶ÛÛé ”Ûæ¨ÛÛñ 
¼Û¶ÛÛÈÛé ™öé. ©ÛÛé ¶ÛàÍÛÁõ¨Ûà ›÷ýÛÛ ÍÛäµÛà ÜþùÈÛÛÅÛ¶Ûé …¦øïéõÅÛ ™öé. ©Ûé¤ÅÛà  
ÜþùÈÛÛÅÛ¶Ûà ‹˜ÛÛ† ÉÛÛéµÛÛé.

ÈÛïÙõÉÛÛé¸Û ïéõÅîýÛäÅÛéÉÛ¶Û …¶Ûé ÍÛÛýÛÛ¶ÍÛ (NSQF) : …éîÍÛÁõÍÛÛ†¡õõ 1.10.49
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