
x + y = 4

2x + 3y =3

x =       , y =  

64.009



51 )   

        .

)	   .  ,   
,  ,    .

)	     .

)	  , ,  .

)	    .

)	  ,  , ,   
  .    
.

)	    ,   .

)	  , ,  ,  , 
   .

	 )	     ,  
 ,   .

)	  ,     .

)	          
     ,   
  .

)	       14   
    .

 
 - IV A

 



{ç³¿¶ý$™èþÓ ¡Æ>Ã¯@þ… “MæüÐ@þ$ çÜ…QÅ : A¿êÅ‹Ü&2116/({ç³.“Mæü.43/16) G‹Üyìþ&4 ™óþ© 25.4.2016¯@þ$ ÝëÆæÿ… Ýë¦í³…^èþºyìþ¯@þ çÜÐ@þ$¯@þÓÄ¶ý$ 
çÜÑ$† Äñý¬MæüP ™óþ© 3.3.2017 Æøk¯@þ fÇW¯@þ çÜ¿¶ýÌZ D ´ëuæÿÅ ç³#çÜ¢MæüÐ@þ¬¯@þ$ °ÆóÿªÕ…^èþ$rMæü$V>¯@þ$ A¯@þ$Ð@þ$† CÐ@þÓºyìþ¯@þ¨.

 

I  

Ðèþ$àÆ>çÙ‰ Æ>çÙ‰ ´ëuæÿÅç³#çÜ¢Mæü °ÇÃ† Ðèþ$ÇÄæý$$ ´ëuæÿÅ{ç³×êãMæü ç³ÇÔZ«§æþ¯èþ çÜ…çÜ¦, ç³#×ñý&411 004.









Ñ§éÅÇ¦ Ñ${™èþ$ÌêÆ>!

 ™öÑ$Ã§æþÐ@þ ™èþÆæÿVæü†ÌZMìü Ò$ A…§æþÇMìü ÝëÓVæü™èþ…!

{´ë£æþÑ$Mæü Ñ§éÅ¿êÅÝë°² ç³NÇ¢ ^óþçÜ$Mö°, Ò$Ææÿ$ Ð@þ*«§æþÅÑ$Mæü Ýë¦Æÿ¬ÌZ° Ñ§éÅ¿êÅÝë°²  
{´ëÆæÿ…À…^èþ»Z™èþ$¯é²Ææÿ$. G°Ñ$§æþÐ@þ ™èþÆæÿVæü† Ð@þÆæÿMæü$ Væü×ìý™é¿êÅÝë°OMðü JMóü ´ëuæÿÅç³#çÜ¢MæüÐ@þ¬…yóþ¨. Cç³šyæþ$ 
Væü×ìý™èþ… I Ð@þ ¿êVæü… Ð@þ$ÇÄ¶ý¬ II Ð@þ ¿êVæü… CÌê Æðÿ…yæþ$ ´ëuæÿÅç³#çÜ¢M>Ë¯@þ$ A¿¶ýÅíÜ…^èþÐ@þËíÜ E…¨.

 Væü×ìý™èþ… IÐ@þ ¿êVæü… ´ëuæÿÅç³#çÜ¢Mæü…ÌZ çÜ…RêÅgêq¯@þ…, ½fVæü×ìý™èþ… CÑÄôý$V>Mæü$…yé Ð@þÅÐ@þàÇMæü 
Væü×ìý™èþ…, BÇ¦Mæü {ç³×êãMæü Ð@þ$ÇÄ¶ý¬ çÜÐ@þ*^éÆæÿ Ð@þÅÐ@þÝë¦ç³¯@þ Ððþ¬§æþËVæü$ „óü{™éËÌZ° A…Ô>Ë$ ç³Ç_™èþÐ@þ$Væü$¯@þ$.  
D ¿êVæü… Ñ§éÅÆæÿ$¦Ë…§æþÇMìü A¯óþMæü Ææÿ…V>ËÌZ Eç³Äñý*Væüç³yæþ$™èþ$…¨. ½fVæü×ìý™èþ… Ð@þ$ÇÄ¶ý¬ Ýë…QÅMæü  
Ô>çÜˆ…ÌZ° ¿êÐ@þ¯@þË$ E¯@þ²™èþ Ñ§éÅ¿êÅÝë°Mìü Ð@þ˜ÍM>«§éÆæÿ…V> E…sêÆÿ¬.

 D ´ëuæÿÅç³#çÜ¢Mæü…ÌZ° ¿êÐ@þ¯@þË$ AÐ@þV>çßý¯@þ^óþçÜ$Mö¯@þ$rMæü$ ÑÑ«§æþ Mæü–™éÅË$ CÐ@þÓºyìþ¯@þÑ.  
ç³#¯@þÇÓÐ@þ$ÆæÿØMæü$ AÌêVóü A¿êÅçÜ çÜ…_MæüËÌZ Mæü*yé Mæü–™éÅË$ CÐ@þÓºyìþ¯@þÑ. D Mæü–™éÅË°²Ä¶ý¬ Ò$Ææÿ$ 
^óþÄ¶ý*ÍÞ E…¨. C…rÆŠÿ¯ðþsŒý çÜàÄ¶ý$…™ø ç³#çÜ¢Mæü…ÌZ° ¿êÐ@þ¯@þËMæü$ çÜ…º…«¨…_ C…Mæü¯@þ$ Mö°² ÑÐ@þÆ>Ë$  
Ð@þ$ÇÄ¶ý¬ E§éçßýÆæÿ×ýË$ ËÀÝë¢Äñý*Ä¶ý$° Mæü*yé ^èþ*yéÍÞ E…¨. Mæü–™éÅË$ ^óþÄ¶ý¬¯@þç³šyæþ$, E§éçßýÆæÿ×ýË$  
Ýë«¨…^èþ$¯@þç³šyæþ$, °çÙPÆæÿÛ ¡Ä¶ý¬¯@þç³šyæþ$ Ò$ Ñ${™èþ$Ë™ø ^èþÇa…^éÍÞ E…¨. ´ëuæÿÅç³#çÜ¢M>°²  
Mæü*Ë…MæüçÙ…V> ç³v…^èþyæþ…, Mæü–†Ä¶ý¬Mæü¢ A«§æþÅÄ¶ý$¯@þ… Ð@þ$ÇÄ¶ý¬ A¿êÅçÜ… A¯@þ$ D {†çÜ*{™èþ ç³§æþª†ÌZ D Væü×ìý™èþ 
Ä¶ý*{™èþ¯@þ$ Ò$Ææÿ$ B¯@þ…§æþ…V> ç³NÇ¢ ^óþÄ¶ý¬§æþ$Ææÿ¯@þ$rÌZ H Ð@þ*{™èþ… çÜ…§óþçßý… Ìôý§æþ$. 

 ç³§æþ…yìþ Ð@þ$Ç! E´ë«§éÅÄ¶ý¬Ë$, ´ëËMæü$Ë$, õÜ²íßý™èþ$Ë$&õÜ²íßý™èþ$Æ>â¶ý$å, C…rÆŠÿ¯ðþsŒý ÒÆæÿ…§æþÆæÿ±  
Ððþ…r¡çÜ$Mö° Cç³šyæþ$ Væü×ìý™é¿êÅçÜ… ^óþ§éª…. D A¿êÅçÜVæüÐ@þ$¯é°OMðü Ò$Mæü…§æþÆæÿMæü$ A¯@þMóü Ô¶ý$¿êM>…„æüË$!

  (yé. çÜ$±ÌŒý Ð@þ$VæüÆŠÿ)
ç³#×ñý:  çÜ…^éËMæü$Ë$
™óþ¨: 28 H{í³ÌŒý 2017, A„æüÄ¶ý$ ™èþ–¡Ä¶ý$  Ð@þ$àÆ>çÙ‰ Æ>çÙ‰ ´ëuæÿÅç³#çÜ¢Mæü °ÇÃ† Ð@þ$ÇÄ¶ý¬
¿êÆæÿ¡Ä¶ý$ ÝûÆæÿ ™óþ¨: 8 OÐðþÔ>Q… 1939 ´ëuæÿÅ{ç³×êãMæü ç³ÇÔZ«§æþ¯@þ çÜ…çÜ¦, ç³#×ñý & -411004.

{ç³Ýë¢Ð@þ¯@þ



9   I  ´ëuæÿÅ“MæüÐ@þ$… §éÓÆ> ¨Væü$Ð@þ±Ä¶ý$ºyìþ¯@þ    .

 ´ëu>Å…Ô¶ý… Æ>¦ÅË 

1. çÜ…RêÅgêq¯@þ… 1.1 çÜÑ$™èþ$Ë$

1.2 ÐéçÜ¢Ð@þ çÜ…QÅË$  
Ð@þ$ÇÄ¶ý¬ Ð@þÈYMæüÆæÿ×ý

● çÜ…RêÅ{ç³×êãMæüÌZ° çÜÑ$™èþ$Ë$ Ð@þ$ÇÄ¶ý¬ 
Eç³çÜÑ$™èþ$Ë$ °Ææÿ~Æÿ¬…^èþVæüË$Yr

● çÜÑ$† Ð@þ$ÇÄ¶ý¬ A¯@þ…™èþ çÜÑ$†° Væü$Ç¢…^èþVæüË$Yr
● çÜÑ$†° ^èþ*ç³#rMæü$ Ððþ¯Œþ _{™éË$  

Eç³Äñý*W…^èþVæüË$Yr
● çÜÑ$™èþ$ËOò³ B«§éÆæÿç³yìþ¯@þ E§éçßýÆæÿ×ýË$ ™èþÄ¶ý*Ææÿ$ 

^óþÄ¶ý$VæüË$Yr
● çÜ…RêÅÆóÿQOò³ VæüË {ç³† ¼…§æþ$Ð@þ#™ø çÜ…º…«§æþ… 

MæüÍY¯@þ JMæü ÐéçÜ¢Ð@þ çÜ…QÅ E…§æþ°  
™ðþË$çÜ$Mö¯@þVæüË$Yr

● Ð@þÈYMæüÆæÿ×ý çÜ…QÅË¯@þ$ Væü$Ç¢…_ ÐésìýOò³ ç³Ç“MìüÄ¶ý$Ë$ 
^óþÄ¶ý$VæüË$Yr

2. ½fVæü×ìý™èþ… 2.1 ºçßý$ç³§æþ$Ë$

2.2 ¨Ó^èþÆæÿÆ>Ô¶ý$ËÌZ°  
ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ý…

● ºçßý$ç³§æþ$Ë ç³Ç^èþÄ¶ý$… Ð@þ$ÇÄ¶ý¬ ÐésìýOò³VæüË 
ç³Ç“MìüÄ¶ý$Ë$ ^óþÄ¶ý$VæüË$Yr

● Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ç³Äñý*W…_ Æ>™èþ ÌñýMæüPË$ 
Ýë«¨…^èþVæüË$Yr

3.Ð@þÅÐ@þàÇMæü Væü×ìý™èþ… 3.1 BÇ¦Mæü {ç³×êãMæü

3.2 °çÙµ†¢ Ð@þ$ÇÄ¶ý¬  
A¯@þ$´ë™èþ…

● ÑÑ«§æþ ÆæÿM>Ë ç³¯@þ$² Ñ«¨…ç³#Ë¯@þ$ ™ðþË$çÜ$Mö¯@þ$r  
Ð@þ$ÇÄ¶ý¬ ç³¯@þ$² Ñ«¨…ç³#Ë¯@þ$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$VæüË$Yr

● Ðóþ™èþ¯@þ§éÆæÿ$Ë ç³¯@þ$²Ë ÌñýMìüP…ç³#¯@þ$ ^óþÄ¶ý$VæüË$Yr
● çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§é®…™é°² Eç³Äñý*W…^èþVæüË$Yr

4. çÜÐ@þ*^éÆæÿ °ÆæÿÓçßý×ý 
   (Ýë…QÅMæü Ô>çÜˆ…)

4.1 ´û¯@þ]ç³#¯@þÅ… ç³sìýtMæü

4.2 Móü…{©Ä¶ý$ Ýë¦±Ä¶ý$  
{ç³Ð@þ–™èþ¢ MöË™èþË$

● A¯@þ$ÌZÐ@þ*¯@þ$´ë™èþ… Ð@þ$ÇÄ¶ý¬ ÑÌZÐ@þ*¯@þ$´ë™èþ…Oò³ 
B«§éÇ™èþ Æ>™èþ ÌñýMæüPË$ Ýë«¨…^èþ$VæüË$Yr

● Ð@þÈYMæü–™èþ Ð@þ$ÇÄ¶ý¬ AÐ@þÈYMæü–™èþ ´û¯@þ]ç³#¯éÅË  
ç³sìýtMæüË$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$VæüË$Yr

● çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$VæüË$Yr
● C_a¯@þ çÜÐ@þ*^éÆ>°² Móü…{§æþÝë¦±Ä¶ý$ {ç³Ð@þ–†¢° 

Væü$Ç¢…_ Ðésìý MöË™èþË¯@þ$ Eç³Äñý*W…^èþVæüË$Yr



™öÑ$Ã§æþÐ@þ ™èþÆæÿVæü† Væü×ìý™èþ… IÐ@þ ¿êVæü… ç³#çÜ¢Mæü…ÌZ Ð@þ_a¯@þ Ð@þ˜ÍMæü ¿êÐ@þ¯@þË$, Ð@þÊÆæÿ¢… ¯@þ$…_ AÐ@þÊÆæÿ¢… 
OÐðþç³# (concrete to abstract) D ç³§æþª†ÌZ AÀÐ@þ–¨® ç³Ç_¯@þ çÜ…»Z«§æþ¯@þË$, AÆæÿ¦Ô>çÜˆ…ÌZ Væü×ìý™èþ…™ø  
çÜ…º…«§æþ… MæüÍW¯@þ ¿êÐ@þ¯@þË$, Ýë…QÅMæüÔ>çÜˆ… Äñý¬MæüP „óü{™èþÑÝë¢Ææÿ…, CÌê A°² ÑçÙÄ¶ý*Ë¯@þ$ E´ë«§éÅÄ¶ý¬Ë$ 
çÜ*Mæü‡…V> A¿¶ýÅíÜ…^éÍ. ™èþÆæÿVæü†ÌZ »Z«¨çÜ$¢¯@þ²ç³šyæþ$ {´ë™èþÅ„ìüMæüË$, Mæü–™éÅË$, ^èþÆæÿaË$, {ç³ÔZ²™èþ¢Æ>Ë$,  
ÝëÐ@þÊíßýMæü Eç³“MæüÐ@þ*Ë$ Ð@þ…sìý ÑÑ«§æþ ç³§æþ®™èþ$Ë¯@þ$ Eç³Äñý*W…^èþ$r AÕ…^èþyæþOÐðþ$¯@þ¨. A…§æþ$MøçÜ… 
E´ë«§éÅÄ¶ý¬Ë$ ´ëuæÿÅç³#çÜ¢M>°² Mæü*Ë…MæüçÙ…V> ^èþ¨Ñ ´ëuæÿÅç³#çÜ¢Mæü…ÌZ° ÑÑ«§æþ Mæü–™éÅË$ Ñ§éÅÆæÿ$¦Ë §éÓÆ> 
^óþÆÿ¬…^éÍ. §é°™ø »êr$ AÌê…sìý A¯óþMæü ¯@þ*™èþ¯@þ Mæü–™éÅË$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý¬rMæü$ {ç³Ä¶ý$†²…^èþ…yìþ.

Væü×ìý™èþ…ÌZ ÌñýMæüPË Ýë«§æþ¯@þ Mæü…sôý Ð@þÊË ¿êÐ@þ¯@þË¯@þ$ ™ðþË$çÜ$Mö¯@þ$r Ð@þ¬QÅOÐðþ$¯@þ¨. Ñ§éÅÆæÿ$¦Ë  
™éÇPMæü º$¨®Mìü {õ³Ææÿ×ý MæüÍW…^óþr$Ð@þ…sìý ÑÑ«§æþ E§éçßýÆæÿ×ýË$ ´ëuæÿÅç³#çÜ¢Mæü…ÌZ  
^óþÆæÿaºyìþ¯@þÑ. CÌê A¯óþMæü E§éçßýÆæÿ×ýË$ E´ë«§éÅÄ¶ý¬Ë$ Ð@þ$ÇÄ¶ý¬ Ñ§éÅÆæÿ$¦Ë$ MæüÍíÜ 
™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ. ´ëuæÿÅ ç³#çÜ¢Mæü…ÌZ çÜÐéâ¶ýå Ð@þ…sìý E§éçßýÆæÿ×ýËMæü$ ¯@þ„æü{™èþ Væü$Ææÿ$¢Ë$  
CÐ@þÓºyìþ¯@þÑ Ñ§éÅÆæÿ$¦Ë$ Ð@þ$ÆøÆæÿMæü…V> BÌZ_…_ H§óþ° E§éçßýÆæÿ×ý ™éÇPMæü ç³§æþ®†™ø  
Ýë«¨…_¯@þrÏÆÿ¬™óþ ÐéÇ° E´ë«§éÅÄ¶ý¬Ë$ {´ù™èþÞíßý…^éÍ.

Ð@þÊÌêÅ…Mæü¯@þ… ^óþÄ¶ý¬¯@þç³šyæþ$ Ð@þ¬Mæü¢ {ç³Ô¶ý²Ë$, Mæü–† ç³{™éË Væü$Ç…_ Mæü*yé E´ë«§éÅÄ¶ý¬Ë$ 
BÌZ_…^éÍÞ E…r$…¨. Cr$Ð@þ…sìý Ð@þÊÌêÅ…Mæü¯@þ ç³§æþ®†° AÀÐ@þ–¨® ç³Ææÿ$^èþ$rMæü$ E´ë«§éÅÄ¶ý¬Ë$  
{ç³Ä¶ý$†²…^éÍ. 

´ëuæÿÅç³#çÜ¢Mæü…ÌZ ¯@þÐ@þÊ¯é {´ë™èþÅ„ìüM>Ë gê¼™é CÐ@þÓºyìþ…¨. AÑÄôý$ V>Mæü$…yé Ò$Ææÿ$  
çÜÓÄ¶ý$…V> ÐóþÆóÿÓÆæÿ$ {´ë™èþÅ„ìüM>Ë¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$Ð@þ^èþ$a¯@þ$. ´ëuæÿÅç³#çÜ¢Mæü…ÌZ° ÑÑ«§æþ Mæü–™éÅË$ {´ë™èþÅ„ìüM>ËÌZ 
A…™èþÆ>ÂVæü…V> ^óþÄ¶ý$ºyìþ¯@þÑ. Ðésìý° Mæü*yé Ñ§éÅÆæÿ$¦Ë §éÓÆ> Ýë«¨…ç³gôýÄ¶ý$…yìþ. Ðésìý A«§éÆæÿ…V>  
Ð@þÊÌêÅ…Mæü¯@þ ç³§æþ®† Äñý¬MæüP Eç³Äñý*Væü…, Æ>»ZÐ@þ# ™èþÆæÿVæü™èþ$Ë ÝëÐ@þ$Æ>¦ÅË¯@þ$ AÀÐ@þ–¨® ç³Ææÿ$^èþ$r MöÆæÿMæü$  
°çÜÞ…§óþçßý…V> Eç³Äñý*Væüç³yæþ$™éÄ¶ý$° Ð@þ* ¿êÐ@þ¯@þ.

{´ë™èþÅ„ìüMæüÐ@þ¬Ë ¯@þÐ@þÊ¯éË gê¼™é

 

(1)	 Ò$ ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$¦Ë çÜÑ$†° ÑÔ¶ýÓçÜÑ$†V> ¿êÑ…_ RZRZ, Mæüºyîþz Ð@þ…sìý HÐóþ° Æðÿ…yæþ$ 
BrÌêyóþ Ñ§éÅÆæÿ$¦Ë çÜÑ$† Ðóþ¯Œþ (BMæü–†°) _{™èþ…ÌZ ^èþ*í³…^èþ$r.

(2) 	çÜ…RêÅÆóÿQOò³ 2 + 3 , 5 - 3  Ð@þ…sìý çÜ…QÅË¯@þ$ ^èþ*í³…^èþ$r. 
(3)	 Ð@þÊyæþ$ ÌôýMæü ¯éË$Væü$ ç³ÇÐ@þ*×êË$ VæüË ºçßý$ç³§æþ$Ë¯@þ$ ÆóÿTÄ¶ý$ ºçßý$ç³§æþ$Ë™ø ÑÑ«§æþ ç³§æþ®™èþ$Ë¯@þ$ 

Eç³Äñý*W…_ ¿êW…^èþyæþ…. fÐéº$ JMæüsôý Ð@þçÜ$¢…§éÄ¶ý$° ^èþ*yæþr….
(4)	 B§éÄ¶ý$ç³¯@þ$² ^ðþÍÏ…^óþ Ð@þÅMìü¢ ÑÐ@þÆæÿ×ý ç³{™èþ… (çÜ…Ð@þ™èþÞÆ>§éÄ¶ý$…, ò³r$tºyæþ$Ë$ Ððþ¬. A…Ô>Ë$)  

C_a¯@þrÏÆÿ¬™óþ A™èþyæþ$ ^ðþÍÏ…^óþ B§éÄ¶ý$ ç³¯@þ$²¯@þ$ ç³sìýtMæü B«§éÆæÿ…V> Mæü¯@þ$Vö¯@þ$r.
(5)	 C_a¯@þ çÜ…RêÅ™èþÃMæü ÑÐ@þÆ>Ë §éÓÆ> Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ… Ñ¿¶ýf¯@þ ç³sìýtMæü ™èþÄ¶ý*Ææÿ$^óþÄ¶ý¬r.
(6)	 çÜ$Ë¿¶ý…V> ËÀ…^óþ LçÙ«§éË ´ëÅMðür$tºsìýt A…§æþ$ÌZ° ÑÑ«§æþ A…Ô>Ë Ô>™èþ… Mæü¯@þ$Vö¯@þ$r.
(7)	 H§óþ° çÜÐéË$V> °Í^óþ Æ>™èþ ÌñýMæüP¯@þ$ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ Eç³Äñý*W…_ Ýë«¨…^èþ$r.
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• çÜÑ$†: ç³Ç^èþÄæý$…  •  çÜÑ$™èþ$Ë ÆæÿM>Ë$  •   Ððþ¯Œþ _{™éË$  •  çÜÐèþ$ çÜÑ$™èþ$Ë$, Eç³ çÜÑ$†

• ÑÔèýÓ çÜÑ$†, ç³NÆæÿMæü çÜÑ$†  • bóþ§æþ¯èþ çÜÑ$†, çÜÐóþ$Ãâæý¯èþ çÜÑ$†  •  çÜÑ$†ÌZ° Ðèþ$*ËM>Ë çÜ…QÅ

Mö…^ðþ… Væü$Ææÿ$¢ ™ðþ^èþ$aMæü$…§é….

Mìü…§æþ Mö°²  _{™èþÐèþ$$Ë¯èþ$ CÐèþÓyæþ… fÇW…¨. ÐésìýÌZ Ò$Mæü$ ™ðþÍíÜ¯èþ ÐèþçÜ$¢ çÜÐèþ$*àË$ E¯é²Æÿ$$. 

1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 
12, ... 

ç³#çÙµ Væü$bèþaÐèþ$$  ™éâæý…^ðþÑË Væü$†¢ ç³„æü$Ë Væü$…ç³# ç³#çÜ¢M>Ë Mæürt  çÜ…QÅË çÜÐèþ$*çßý…

	 Oò³ {ç³† çÜÐèþ$*çßý…¯èþMæü$ Ðèþ$¯èþ… {ç³™óþÅMæü ç³§éË¯èþ$ Ðéyæþ™éÐèþ$$. D A°² E§éçßýÆæÿ×ýËÌZ° Ðèþ$*ËM>Ë¯èþ$  

Ð@þ$¯@þ… çÜÇV>Y Ðèþ$ÇÄæý$$ Mæü_a™èþ…V> ^ðþç³µÐèþ^èþ$a¯èþ$. CÌê…sìý ÐèþçÜ$¢Ðèþ#Ë çÜÐèþ$*çßýÐèþ$$¯èþ$ "çÜÑ$†' A° A…sêÆæÿ$.

Cç³šyæþ$ D çÜÐèþ$*àË¯èþ$ ^èþ*§éª…. "FâZå° EÌêÏçÜÐ@þ…™èþ$OÌñý¯@þ í³ËÏË$', "™èþÆæÿVæü†ÌZ° (™ðþÍOÐðþ¯èþ) ^èþ$Ææÿ$OMðü¯èþ 

í³ËÏË$'. D Æðÿ…yæþ$ E§éçßýÆæÿ×ýË çÜÐ@þÊàËÌZ ""EÌêÏçÜÐ@þ…™èþ$OÌñý¯@þ'', Ð@þ$ÇÄ¶ý¬ "^èþ$Ææÿ$OMðü¯@þ' D Æðÿ…yæþ$ ç³§éË 

AÆæÿ¦Ðèþ$$Ë$ Ýëõ³„æüOÐðþ$¯èþÑ A¯èþV> "EÌêÏçÜÐ@þ…™èþ$OÌñý¯@þ', "^èþ$Ææÿ$OMðü¯@þ' A¯óþ Æðÿ…yæþ$ ç³§éË AÆæÿ¦Ðèþ$$¯èþ$ Mæü_a™èþ…V> ^ðþç³µÌôýÐèþ$$ 

M>ºsìýt, D çÜÐèþ$*àË¯èþ$ çÜÑ$™èþ$Ë$ A° A¯èþÌôýÐ@þ¬.

Cç³šyæþ$ Mìü…§æþ Mö°² E§éçßýÆæÿ×ýË$ C^éaÆæÿ$. ÐésìýÌZ Ðóþsìý° çÜÑ$™èþ$Ë$ A…sêÆø ^ðþç³µ…yìþ. 

(1)	 ÐéÆæÿ…ÌZ° Hyæþ$ ÆøkË$ (2) JMæü çÜ…Ðèþ™èþÞÆæÿ…ÌZ° ¯ðþËË$

(3) ™èþÆæÿVæü†ÌZ° «O«§ðþÆæÿÅÐ@þ…™èþ$OÌñý¯@þ í³ËÏË (4) Ððþ$$§æþsìý 10 Væü×ý¯@þ çÜ…QÅË$

(5) Ðèþ$àÆ>çÙ‰ÌZ° §æþ$ÆóÿÂ§æþÅOÐðþ$¯@þ MørË$ (6) Ðèþ$¯èþ ÝûÆæÿMæü$r$…º…ÌZ° {VæüàË$

1 çÜÑ$™èþ$Ë$

 ç³§æþ…yìþ ¯óþÆæÿ$aMæü$…§é…
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™ðþË$çÜ$Mæü$…§é….

 çÜÑ$™èþ$Ë$ (Sets)

	 H çÜÐèþ$*çßýÐèþ$$ÌZ° ÐèþçÜ$¢Ðèþ#Ë¯èþ$ çÜÇV>Y Ðèþ$ÇÄæý$$ Mæü_a™èþÐèþ$$V> ^ðþç³µVæüËÐðþ*. B çÜÐèþ$*àË¯èþ$ çÜÑ$™èþ$Ë$  
A…sêÆæÿ$. çÜÑ$™èþ$Ë¯èþ$ çÜ*_…^èþyé°Mìü Ýë«§éÆæÿ×ý…V> B…VæüÏ ¿êçÙÌZ° A, B, C,.....,Z Ìê…sìý ò³§æþª A„æüÆ>Ë¯èþ$ 

Eç³Äñý*WÝë¢Ææÿ$.

	 çÜÑ$†ÌZ° Ðèþ$*ËM>Ë¯èþ$ çÜ*_…^èþyé°Mìü a, b, c,... A¯óþ _¯èþ² B…VæüÏ A„æüÆ>Ë¯èþ$ Eç³Äñý*WÝë¢Ææÿ$. 
 	 a A¯óþ¨ çÜÑ$† A Äñý¬MæüP Ð@þÊËMæüÐ@þ¬ ©°° ‘a Î A’ A° Æ>Ýë¢Ææÿ$. a A¯óþ¨ çÜÑ$† A Äñý¬MæüP 
Ð@þÊËMæüÐ@þ¬ M>§æþ$ A° ^èþ*ç³yé°Mìü ‘a Ï A’ V> Æ>Ýë¢Ææÿ$. 
	 Cç³šyæþ$ Ð@þ$¯@þ… çÜ…QÅË çÜÑ$™èþ$Ë¯@þ$ ^èþ*§éª…
	 N = { 1, 2, 3, . . .} C¨ çÜçßýf çÜ…QÅË çÜÑ$† (Set of natural numbers).
	 W = {0, 1, 2, 3, . . .} C¨ ç³NÆ>~…M>Ë çÜÑ$† (Set of whole numbers). 
	 I  = {..., -3, -2, -1, 0, 1, 2, ...} C¨ ç³NÆæÿ~çÜ…QÅË çÜÑ$† (Set of integers).
	 Q A¯óþ¨ A°² AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË çÜÑ$† (Set of rational numbers). 
	 R A¯óþ¨ ÐéçÜ¢Ð@þ çÜ…QÅË çÜÑ$† (Set of real numbers). 

  çÜÑ$™èþ$Ë¯@þ$ Æ>õÜ ç³§æþ®™èþ$Ë$

çÜÑ$™èþ$Ë¯@þ$ Æðÿ…yæþ$ ç³§æþ®™èþ$ËÌZ Æ>Ýë¢Ææÿ$.

(1)	 gê¼™é ç³§æþ®† Ìôý§é ÆøçÜtÆæÿ$ Ææÿ*ç³… (Listing method or roster method)
	 D ç³§æþ®†ÌZ çÜÑ$†ÌZ° A°² Ðèþ$*ËMæüÐèþ$$Ë¯èþ$ {»ôý‹Ü {»êMðürÏÌZ Æ>Ýë¢Ææÿ$. Ðèþ$ÇÄæý$$ Æðÿ…yæþ$ Ðèþ$*ËM>Ë¯èþ$ ÐóþÆæÿ$V> 
^èþ*ç³yæþ… MöÆæÿMæü$ Æðÿ…yæþ$ ÐèþÆæÿ$çÜ Ðèþ$*ËM>Ë Ðèþ$«§æþÅ çÜÓËµ ÑÆ>Ðèþ$_à²°² Æ>Ýë¢Ææÿ$. ©°ÌZ Ðèþ$*ËM>Ë {MæüÐèþ*°Mìü 
{´ëÐèþ$$QÅ™èþ Ìôý§æþ$, M>° A°² Ðèþ$*ËM>Ë¯èþ$ ^èþ*í³…^èþyæþ… (Æ>Äæý$yæþ…) ™èþç³µ°çÜÇ.  

	 E§é: 1 ¯@þ$…yìþ 10 ÐèþÆæÿMæü$ VæüË »ôýíÜ çÜ…QÅË çÜÑ$†° gê¼™é ç³§æþ®†ÌZ Mìü…¨ Ñ«§æþ…V> Æ>Ýë¢Ææÿ$. 
	 A = {3, 5, 7, 9} Ìôý§é A = {7, 3, 5, 9} 
	 E§é: remember A¯@þ$ ç³§æþ…ÌZ° A„æüÆ>Ë çÜÑ$†° {r,e,m,b} CÌê Æ>Ýë¢…. remember D 
ç³§æþ…ÌZ r,m,e D A„æüÆ>Ë$ JMæüÝëÇ Mæü…sñý GMæü$PÐ@þÝëÆæÿ$Ï Ð@þ_a¯@þ¯@þ$ çÜÑ$†ÌZ Ðésìý° JMæüPÝëÆóÿ Æ>Ýë¢Ææÿ$.

(2) Ìê„æü×ìýMæü ç³§æþ®ª† Ìôý§é çÜÑ$† °Æ>Ã×ý Ææÿ*ç³… (Rule method or set builder form) 
	 D ç³§æþ®†ÌZ Ðèþ$*ËM>Ë gê¼™é ^óþÄæý$Mæü$…yé çÜÑ$† Äñý$$MæüP çÜÆæÿÓÝë«§éÆæÿ×ý Ðèþ$*ËM>Ë¯èþ$ JMæü ^èþÆæÿÆ>Õ^óþ 
^èþ*í³…_ §é° Ðèþ$$…§æþ$ JMæü °Ë$Ð@þ# X™èþ (/) "V> ¯èþ$¯èþ²' ¯èþ$ XÝë¢Ðèþ$$. D °Ë$Ð@þ# X™èþ ™èþÆ>Ó™èþ ^èþÆæÿÆ>Õ Äñý$$MæüP 
«§æþÆæÿÃ…¯èþ$ Æ>Ýë¢Ðèþ$$. E§é. A = {x ½ x Î N, 1 < x < 10} §é°° çÜÑ$† A Äñý$$MæüP Ðèþ$*ËMæüÐèþ$$  
"x V> ¯èþ$¯@þ²' (such that) x A¯óþ¨ 1 ¯èþ$…yìþ 10Ë Ðèþ$«§æþÅVæüË çÜçßýf çÜ…QÅ A° ^èþ§æþ$Ð@þ#™é…. 
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	 E§é: B = { x  | x A¯óþ¨ 1 ¯@þ$…yìþ 10 Ð@þ$«§æþÅVæüË {ç³«§é¯@þçÜ…QÅ} ©°ÌZ 1 ¯@þ$…yìþ 10 Ð@þ$«§æþÅVæüË A°² 

{ç³«§é¯@þ çÜ…QÅË$…sêÆÿ¬, M>ºsìýt B A¯óþ çÜÑ$† {2, 3, 5, 7} V> gê¼™é ç³§æþª†ÌZ Æ>Ä¶ý$Ð@þ^èþ$a.

	 AMæüÆæÿ×îýÄ¶ý$ çÜ…RêÅ çÜÑ$† Q ¯@þ$ Ìê„æü×ìýMæü ç³§æþª†ÌZ D Ñ«§æþ…V> Æ>Ä¶ý$Ð@þ^èþ$a.

				    Q ={ q
p  |  p, q Î I, q  ¹ 0} 

	 ©°° q
p  Ææÿ*ç³…ÌZ ¯@þ$¯@þ² JMæü çÜ…QÅ, p A¯óþ¨ H§óþ° JMæü ç³NÆæÿ~ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ q A¯óþ¨ Ô¶ý*¯óþÅ™èþÆæÿ  

ç³NÆæÿ~çÜ…QÅ A° ^èþ§æþ$Ð@þ#™éÐ@þ¬. 

	 Ð@þ*¨Ç E§éçßýÆæÿ×ý: Mìü…¨ E§éçßýÆæÿ×ýËÌZ {ç³† çÜÑ$†° Æðÿ…yæþ$ ç³§æþ®ª™èþ$ËÌZ Æ>Ä¶ý$yæþ… fÇW…¨.

		   Ìê„æü×ìýMæü ç³§æþ®† 						      gê¼™é ç³§æþ®† 		

A = { x |  x A¯óþ¨ DIVISION A¯óþ ç³§æþ…ÌZ° A„æüÆæÿÐ@þ¬}   		  A = {D, I, V, S, O, N}

B = { y  | y A¯óþ¨ y2 = 9 V> VæüË çÜ…QÅ}				    B = { -3, 3}

C = {z  | z A¯óþ¨ 30 Mæü…sôý _¯@þ²OÐðþ¯@þ 5 Äñý¬MæüP Væü$×ìýfÐ@þ¬Ë$}		  C = { 5, 10, 15, 20, 25}

E§é: Mìü…¨ ç³sìýtMæüÌZ° RêäË¯@þ$ ç³NÇ¢ ^óþíÜ ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý¬Ð@þ¬.
gê¼™é ç³§æþ®ª† Ìê„æü×ìýMæü ç³§æþ®ª†

A = { 2, 4, 6, 8, 10, 12, 14} A = {x | x A¯óþ¨ 15 Mæü…sôý _¯@þ²OO§ðþ¯@þ çÜÇ çÜçßýf çÜ…QÅ}

.................. B = { x | x A¯óþ¨ 1 ¯@þ$…yìþ 20 Ð@þ$«§æþÅVæüË çÜ…ç³NÆæÿ~Ð@þÆæÿY çÜ…QÅ}

C = { a, e, i, o, u} ..................

.................. D = { y |  y A¯óþ¨ C…{§æþ«§æþ¯@þ$çÜ$ÞÌZ° Ææÿ…Væü$}

.................. P = {x  | x A¯óþ¨ -3 < x < 3 V> VæüË ç³NÆæÿ~ çÜ…QÅ}

M = {1, 8, 27, 64, 125.......} M ={x  | x A¯óþ¨ «§æþ¯@þç³NÆæÿ~ çÜ…QÅ Äñý¬MæüP çœ$¯@þ…}

††

(1)	 Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ gê¼™é ç³§æþ®†ÌZ Æ>Ä¶ý$…yìþ. 

	 (i) 	 çÜÇ çÜçßýf çÜ…QÅË çÜÑ$†		  (ii) 1 ¯@þ$…yìþ 50 Ð@þ$«§æþÅVæüË çÜÇ {ç³«§é¯@þ çÜ…QÅË çÜÑ$†

	 (iii) 	A°² º¬×ý ç³NÆæÿ~çÜ…QÅË çÜÑ$† 	 (iv) çÜ…X™èþ…ÌZ° Hyæþ$ Ð@þÊË çÜÓÆ>Ë çÜÑ$†

(2)	 Mìü…¨ _à²Ë Ææÿ*ç³…ÌZ° ÐéM>ÅË¯@þ$ A„æüÆ>ËÌZ Æ>Ä¶ý$…yìþ.

	 (i) 4
3

 Î Q 	 (ii) -2 Ï N            	(iii) P = {p  |  p A¯óþ¨ »ôýíÜ çÜ…QÅ}

A¿êÅçÜ Ð@þ*ÍMæü 1.1
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(3) HOÐðþ¯@þ Æðÿ…yæþ$ çÜÑ$™èþ$Ë¯@þ$ gê¼™é ç³§æþ®†ÌZ Ð@þ$ÇÄ¶ý¬ Ìê„æü×ìýMæü ç³§æþ®ª†ÌZ Æ>Ä¶ý$…yìþ.

(4) Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ gê¼™é ç³§æþª†ÌZ Æ>Ä¶ý$…yìþ.
(i) ¿êÆæÿ¡Ä¶ý$ ÝûÆæÿ çÜ…Ð@þ™èþÞÆæÿ…ÌZ° A°² ¯ðþËË çÜÑ$†.
(ii) ‘COMPLEMENT’ A¯óþ ç³§æþ…ÌZ° A„æüÆ>Ë çÜÑ$†.
(iii) Ð@þ*¯@þÐ@þ#° A°² gêq¯óþ…{¨Ä¶ý*Ë çÜÑ$†.
(iv) 	1 ¯@þ$…yìþ 20 Ð@þ$«§æþÅVæüË {ç³«§é¯@þ çÜ…QÅË çÜÑ$†.
(v) ¿¶ý*Vøâ¶ý…Oò³¯@þ$¯@þ² Q…yæþÐ@þ¬Ë çÜÑ$†.

(5) Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ Ìê„æü×ìýMæü ç³§æþ®†ÌZ Æ>Ä¶ý$…yìþ

(i) A = { 1, 4, 9, 16, 25, 36, 49, 64, 81, 100}
(ii) B = { 6, 12, 18, 24, 30, 36, 42, 48}
(iii) 	C = {S, M, I, L, E}
(iv) 	D = {B¨ÐéÆæÿÐ@þ¬, ÝùÐ@þ$ÐéÆæÿÐ@þ¬, Ð@þ$…Væüâ¶ýÐéÆæÿÐ@þ¬, º$«§æþÐéÆæÿÐ@þ¬, Væü$Ææÿ$ÐéÆæÿÐ@þ¬ Ô¶ý$“MæüÐéÆæÿÐ@þ¬, Ô¶ý°ÐéÆæÿÐ@þ¬}

(v) X = {a, e, t}

  ççÜÑ$™èþ$Ë ÆæÿM>Ë$ (Types of sets)

çÜÑ$† õ³Ææÿ$ °ÆæÿÓ^èþ¯@þÐ@þ¬ E§éçßýÆæÿ×ý

HMæüÐ@þÊËMæü çÜÑ$†  
(Singleton Set)

H çÜÑ$†ÌZ JMóü JMæü Ð@þÊËMæüÐ@þ¬ E…r$…§ø 
B çÜÑ$†° HMæüÐ@þÊËMæü çÜÑ$† A…sêÆæÿ$.  

A = {2} 

A JMæü çÜÇ {ç³«§é¯@þçÜ…QÅË çÜÑ$†. 
Ô¶ý*¯@þÅ çÜÑ$†  
(Null Set) 
(Empty Set)

H çÜÑ$†ÌZ C_a¯@þ «§æþÆ>Ã¯@þ$ÝëÆæÿ… JMæüP  
Ð@þÊËMæü… Mæü*yé Ìôý¯@þrÏÆÿ¬™óþ §é°° ""Ô¶ý*¯@þÅ 
çÜÑ$†'' A…sêÆæÿ$. D çÜÑ$†° { } ™ø 
Ìôý§é f (Oòœ) A¯óþ Væü$Ææÿ$¢™ø çÜ*_Ýë¢Ææÿ$ 

B = {x | x A¯óþ¨ 2 Ð@þ$ÇÄ¶ý¬ 
3 Ð@þ$«§æþÅVæüË çÜçßýf çÜ…QÅ}

∴ B = { } Ìôý§é f

ç³ÇÑ$™èþ çÜÑ$† 
(Finite Set)

H çÜÑ$† Ô¶ý*¯@þÅ çÜÑ$† AÐ@þ#™èþ$…§ø Ìôý§é 
çÜÑ$†ÌZ° Ð@þÊËM>Ë çÜ…QÅ ç³ÇÑ$™èþ…V> 
E…yìþ ÌñýMìüP…^èþ Ð@þ^èþ$a¯ø §é°° "ç³ÇÑ$™èþ 
çÜÑ$†' A…sêÆæÿ$.

C = {p | p A¯óþ¨ 1 ¯@þ$…yìþ 
22 Ð@þ$«§æþÅVæüË 4^óþ  
¿êW…^èþºyóþ çÜ…QÅ} 

C = {4, 8, 12, 16, 20}
Aç³ÇÑ$™èþ çÜÑ$† 
(Infinite Set)

H çÜÑ$†ÌZ° Ð@þÊËM>Ë çÜ…QÅ  
Aç³ÇÑ$™èþ…V> E…yìþ ÌñýMìüP…^èþ Ìôý°  
Ð@þÊËM>Ë$VæüË §é°° "Aç³ÇÑ$™èþ çÜÑ$†'  
A…sêÆæÿ$. 

N = {1, 2, 3, . . . }

™ðþË$çÜ$Mæü$…§é….
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E§é:  Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ gê¼™é ç³§æþ®†ÌZ Æ>íÜ Ðésìý° ç³ÇÑ$™èþ Ð@þ$ÇÄ¶ý¬ Aç³ÇÑ$™èþ çÜÑ$™èþ$Ë$V> Ð@þÈYMæüÇ…^èþ…yìþ. 

(i) A = {x  |  x Î N Ð@þ$ÇÄ¶ý¬ x A¯óþ¨ »ôýíÜ çÜ…QÅ}  (ii)   B = {x  | x Î N Ð@þ$ÇÄ¶ý¬ 3x - 1 = 0} 

(iii) C = {x |  x Î N Ð@þ$ÇÄ¶ý¬ x A¯óþ¨ 7 ^óþ ¿êW…^èþºyóþ çÜ…QÅ}

(iv) D = {(a, b)  |  a, b Î W, a +b = 9} (v) E = {x   |  x Î I, x2 = 100}

(vi) F = {(a, b)   |  a, bÎ Q,  a +b = 11}

Ýë«§æþ¯@þ:  	(i) 	 A = {x  | x Î N Ð@þ$ÇÄ¶ý¬ x A¯óþ¨ »ôýíÜ çÜ…QÅ.}

A = {1, 3, 5, 7, ......} A¯óþ¨ Aç³ÇÑ$™èþ çÜÑ$†. 

(ii)	 B = {x  | x Î N Ð@þ$ÇÄ¶ý¬ 3x - 1 = 0}

3x - 1 = 0      ∴ 3x = 1        x = 1
3

M>° 1
3  Ï  N       ∴ B  =   {      }        \ B A¯óþ¨ ç³ÇÑ$™èþ çÜÑ$†.

(iii) C = {x  | x Î N Ð@þ$ÇÄ¶ý¬ x A¯óþ¨ 7 ^óþ ¿êW…^èþºyóþ çÜ…QÅ}

C = {7, 14, 21, . . . }  A¯óþ¨ Aç³ÇÑ$™èþ çÜÑ$†.

(iv) D = {(a , b)  |  a, b Î W, a +b = 9}

a, b Ë$ ç³NÆ>~…M>ËÆÿ¬ a + b = 9 AÄôý$År$Ï a, b Ë f™èþË¯@þ$ Ò$Ææÿ$ Ððþ§æþMæüÐ@þ^èþ$a.
Ð@þ¬…§æþ$V> a ÑË$Ð@þ ™èþÆ>Ó™èþ b ÑË$Ð@þ E¯@þ² “MæüÐ@þ$…¯@þ$ ´ësìýçÜ*¢ D A¯óþ çÜÑ$†° gê¼™é ç³§æþ®†ÌZ Mìü…¨
Ñ«§æþ…V> Æ>Ä¶ý$Ð@þ^èþ$a.

D = {(0, 9),(1, 8), (2, 7), (3, 6), (4, 5), (5, 4), (6, 3), (7, 2), (8, 1),(9, 0)}, 

		  D çÜÑ$†ÌZ° Ð@þÊËM>Ë$ A¯@þV> çÜ…QÅË f™èþË¯@þ$ ÌñýMìüP…^èþÐ@þ^èþ$a¯@þ$ Ð@þ$ÇÄ¶ý¬ °È~™èþOÐðþ$¯@þÑ.  

∴ D A¯óþ¨ ç³ÇÑ$™èþ çÜÑ$† AÐ@þ#™èþ$…¨.  

(v) E = {x  | x Î I, x2 = 100}

E = {-10, 10}. 	 \ E A¯óþ¨ ç³ÇÑ$™èþ çÜÑ$†.

(vi) F = {(a, b )  | a, b Î Q,  a +b = 11 }

F = {(6, 5), (3, 8), (3.5,7.5), (-15, 26),. . .} CÌê A¯@þ…™èþOÐðþ$¯@þ f™èþË¯@þ$ Æ>Ä¶ý$Ð@þ^èþ$a.

			∴ F A¯óþ¨ Aç³ÇÑ$™èþ çÜÑ$†

Væü$Ææÿ$¢…^èþ$Mø…yìþ!

N, W, I, Q, R  D çÜ…RêÅ çÜÑ$™èþ$Ë$ A°² Aç³ÇÑ$™èþ çÜÑ$™èþ$Ë$ AÐ@þ#™éÆÿ¬.
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™ðþË$çÜ$Mæü$…§é….

 ççÜÐ@þ$ çÜÑ$™èþ$Ë$ (Equal sets)

	 çÜÑ$† A ÌZ° {ç³† Ð@þÊËMæüÐ@þ¬ çÜÑ$† BÌZ Ð@þ$ÇÄ¶ý¬ çÜÑ$† BÌZ° {ç³† Ð@þÊËMæüÐ@þ¬ çÜÑ$† AÌZ E¯@þ²rÏÆÿ¬™óþ B 
çÜÑ$™èþ$Ë¯@þ$ "çÜÐ@þ$çÜÑ$™èþ$Ë$' A…sêÆæÿ$. 
	 "A Ð@þ$ÇÄ¶ý¬ BË$ çÜÐ@þ$çÜÑ$™èþ$Ë$' ©°° A = B V> Æ>Ýë¢Ææÿ$.

E§é: (1)  A = { x  | x A¯óþ¨ ‘listen’ A¯óþ ç³§æþ…ÌZ° A„æüÆæÿÐ@þ¬Ë$} 	 ∴ A = { l, i, s, t, e, n}
     	 B  = { y  | y  A¯óþ¨ ‘silent’A¯óþ ç³§æþ…ÌZ° A„æüÆæÿÐ@þ¬Ë$}	 ∴ B = { s, i, l, e, n, t}

	 A Ð@þ$ÇÄ¶ý¬ BÌZ° Ð@þÊËM>Ë “MæüÐ@þ$… ÐóþÆóÿÓÆæÿ$V> E…¨ M>° Ð@þÊËM>Ë$ A¯óþ E¯é²Æÿ¬ 
M>ºsìýt A = B AÐ@þ#™èþ$…¨.

E§é: (2) 	 A = {x  | x = 2n, n Î N, 0 < x £ 10},	 A = {2, 4, 6, 8, 10} 
B  = { y  | y C¨ çÜÇçÜ…QÅ 1 £ y £ 10},	 B = {2, 4, 6, 8, 10}

∴ A, BË$ çÜÐ@þ$çÜÑ$™èþ$Ë$ AÐ@þ#™éÆÿ¬. 
		 Cç³šyæþ$ Mìü…¨ çÜÑ$™èþ$Ë Væü$Ç…_ BÌZ_§éª…. 

C = {1, 3, 5, 7}			  D = { 2, 3, 5, 7} 
		 C Ð@þ$ÇÄ¶ý¬ DË¯@þ$ çÜÐ@þ$çÜÑ$™èþ$Ë$ A¯@þÐ@þ^éa? A¯@þÌôýÐ@þ¬
		 G…§æþ$Mæü¯@þV> 1 Î C, 1 Ï D, 2 Î D, 2 Ï C

M>Ð@þ#¯@þ C Ð@þ$ÇÄ¶ý¬ D çÜÐ@þ$çÜÑ$™èþ$Ë$ M>Ð@þ# A¯@þV> C ¹ D
E§é: (3) 	 A = {1, 2, 3} Ð@þ$ÇÄ¶ý¬ B = { 1, 2, 3, 4} AÆÿ¬¯@þrÏÆÿ¬™óþ A ¹ B çÜÇ^èþ*yæþ…yìþ 
E§é: (4) 	 A = {x  | x A¯óþ¨ {ç³«§é¯@þ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ 10 < x < 20} Ð@þ$ÇÄ¶ý¬ B  = {11, 13, 17, 19}

		 C^èþar  A = B AÐ@þ#™èþ$…¨. çÜÇ^èþ*yæþ…yìþ. 

(1) Mìü…¨ çÜÑ$™èþ$ËÌZ HÑ çÜÐ@þ$çÜÑ$™èþ$Ë$ Ð@þ$ÇÄ¶ý¬ HÑ M>Ðø çÜM>Ææÿ×ý…V> ™ðþËç³…yìþ.

A = { x  | 3x - 1 = 2}
B = { x  | x çÜçßýf çÜ…QÅ M>°, x A¯óþ¨ {ç³«§é¯@þ çÜ…QÅ M>§æþ$ Ð@þ$ÇÄ¶ý¬ çÜ…Ä¶ý¬Mæü¢ çÜ…QÅÄ¶ý¬ M>§æþ$.}
C = {x  | x Î N, x < 2}

(2) A Ð@þ$ÇÄ¶ý¬ B çÜÐ@þ$çÜÑ$™èþ$Ë$ AÐ@þ#™éÆÿ¬? çÜM>Ææÿ×ý…V> ™ðþËç³…yìþ

A = çÜÇçÜ…QÅOÄñý$¯@þ {ç³«§é¯@þçÜ…QÅ		 B = {x |  7x - 1 = 13}
(3) Mìü…¨ ÐésìýÌZ H¨ Ô¶ý*¯@þÅçÜÑ$†Äñý* çÜM>Ææÿ×ý…V> ™ðþËµ…yìþ.

(i) A = { a |  a A¯óþ¨ çÜ$¯@þ²Mæü…sôý _¯@þ²O§ðþ¯@þ çÜçßýf çÜ…QÅ.}

(ii) B = {x | x2 = 0}	 (iii)	 C = { x | 5 x - 2 = 0,  x Î N}

A¿êÅçÜ Ð@þÊÍMæü 1.2
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(4) 	 Mìü…¨ ÐésìýÌZ H çÜÑ$™èþ$Ë$ ç³ÇÑ$™èþ, Aç³ÇÑ$™èþ çÜÑ$™èþ$ÌZ çÜM>Ææÿ×ý…V> ™ðþËç³…yìþ. 

	 (i) 	 A = { x | x < 10, x A¯óþ¨ çÜçßýf çÜ…QÅ}		  (v) {ç³Äñý*VæüÔ>ËÌZ° ç³ÇMæüÆ>Ë çÜÑ$†

	 (ii) 	B = {y | y < -1, y A¯óþ¨ ç³NÆæÿ~çÜ…QÅ}		  (vi) ç³NÆ>~…M>Ë çÜÑ$†	
	 (iii) 	C = Ò$ ´ëuæÿÔ>ËÌZ° 9Ð@  ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$®Ë çÜÑ$†		  (vii) AMæüÇ×îýÄ¶ý$ çÜ…RêÅ çÜÑ$†
	 (iv) Ò$ “V>Ð@þ$…ÌZ° “V>Ð@þ$çÜ$¦Ë çÜÑ$†

™ðþË$çÜ$Mæü$…§é….

  Ððþ¯Œþ _{™èþÐ@þ¬Ë$ (Venn diagrams)

çÜÑ$†° Æ>Ä¶ý$yé°Mìü çÜ…Ð@þ–™èþ (ç³sêË$) _{™éË¯@þ$ Eç³Äñý*W…^èþÐ@þ^èþ$a¯@þ° {¼sîýçÙ$ ™èþÆæÿPÔ>çÜˆkqyæþ$ gê¯Œþ Ððþ¯Œþ  
{ç³{ç³£æþÐ@þ$…V> ^ðþ´ëµyæþ$. M>Ð@þ#¯@þ CÌê…sìý _{™èþÐ@þ¬Ë¯@þ$ "Ððþ¯Œþ _{™èþÐ@þ¬Ë$' A…sêÆæÿ$. ÐóþÆóÿÓÆæÿ$ çÜÑ$™èþ$Ë çÜ…º…«§éË¯@þ$ 
™ðþË$çÜ$Mö¯@þ$rMæü$ Ð@þ$ÇÄ¶ý¬ çÜÑ$™èþ$ËOò³ B«§éÆæÿ ç³yìþ¯@þ E§éçßýÆæÿ×ýË¯@þ$ Ýë«¨…^èþ$rMæü$ D _{™èþÐ@þ¬Ë$ ^éÌê »êV> 
Eç³Äñý*Væüç³yæþ™éÆÿ¬. Ððþ¯Œþ _{™èþÐ@þ¬Ë¯@þ$ H Ñ«§æþ…V> ^èþ*í³Ýë¢Æø Mìü…¨ E§éçßýÆæÿ×ý §éÓÆ> AÆæÿ¦… ^óþçÜ$Mö…yìþ.

E§é: A = { 1, 2, 3, 4, 5}
Ððþ¯Œþ _{™èþ… §éÓÆ> A A¯óþ çÜÑ$†° Mìü…§æþ ^èþ*ç³yæþ… fÇW…¨.								      

B = {x | -10 £ x £ 0, x A¯óþ¨ ç³NÆæÿ~ çÜ…QÅ }

ç³MæüP Ððþ¯Œþ _{™èþ… B  çÜÑ$†° çÜ*_çÜ$¢…¨.

  Eç³çÜÑ$† (Subset)

A Ð@þ$ÇÄ¶ý¬ BË$ Æðÿ…yæþ$ çÜÑ$™èþ$ËÆÿ¬¯@þ, çÜÑ$† BÌZ° {ç³† Ð@þÊËMæüÐ@þ¬, çÜÑ$† AÌZ Mæü*yé E¯@þ²rÏÆÿ¬™óþ çÜÑ$† 
B° çÜÑ$† A Äñý¬MæüP Eç³ çÜÑ$† A…sêÆæÿ$. Ð@þ$ÇÄ¶ý¬ B Í AV> Æ>Ýë¢Ææÿ$. ©°° ‘B Eç³çÜÑ$† A’ A° Ìôý§é "çÜÑ$† 
B çÜÑ$† A Äñý¬MæüP Eç³çÜÑ$†' A° ^èþ§æþ$Ð@þ#™éÆæÿ$. 

E§é: (1)  	A = { 1, 2, 3, 4, 5, 6, 7, 8}
	  	 B = {2, 4, 6, 8}                                                                    
		  B ÌZ° {ç³† Ð@þÊËMæüÐ@þ¬ A ÌZ° Ð@þÊËMæü… Mæü*yé AÐ@þ#™èþ$…¨ 
 		  A¯@þV> B Í A. 

		  D çÜÐ@þ*^éÆ>°² Ððþ¯Œþ _{™èþ… §éÓÆ> GÌê ^èþ*ç³ºyìþ…§ø VæüÐ@þ$°…^èþ…yìþ.

      0	     -1     -2      -3	  
  -4	   -5     -6      -7	  
  -8	    -9    -10	

B

     1	  2
		           3

     5		   4

A

™èþ ÆæÿP Ô> çÜˆ Ð@þ¬   Ð@þ$ Ç Ä¶ý¬  
çÜ…¿êÐ@þÅ™èþ D ÑçÙÄ¶ý*ËMæü$  
Ð@þ¬…§æþ$V> Væü×ìý™èþ Ææÿ*ç³…¯@þ$ C_a¯@þ 
ÐéÆæÿ$ gê¯Œþ Ððþ¯Œþ. "ÌêhMŠü B‹œ bé¯ŒþÞ' 
A¯óþ¨ A™èþ° {ç³íÜ§æþ®OÐðþ$¯@þ ç³#çÜ¢Mæü….1834-1923

1	 	                      3

       5 		    	
		         7

8   2      4
6

A
B
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		 Mæü–™èþÅÐ@þ¬: ™èþÆæÿVæü†ÌZ° í³ËÏË çÜÑ$† Ð@þ$ÇÄ¶ý¬ ™èþÆæÿVæü†ÌZ

	 D™èþ MörtVæüÍVóü í³ËÏË çÜÑ$™èþ$Ë¯@þ$ Ðóþ¯Œþ _{™èþÐ@þ¬ÌZ ^èþ*ç³ºyìþ…¨

	 A§óþ Ñ«§æþ…V> Mìü…¨ Eç³çÜÑ$™èþ$Ë Ððþ¯Œþ _{™èþÐ@þ¬Ë¯@þ$ XÄ¶ý$…yìþ. 	

	 (1) 	(i) ™èþÆæÿVæü†ÌZ° í³ËÏË çÜÑ$† 

	     	 (ii) ™èþÆæÿVæü†ÌZ OòÜMìüÌŒý ™öMæüPVæüÍVóü (¯@þyæþç³VæüÍVóü) í³ËÏË çÜÑ$†

	 (2) 	 Mìü…§æþ Mö°² ç³…yæþÏ çÜÑ$† CÐ@þÓºyìþ…¨. 

		  {gêÐ@þ$, MæüÐ@þ$Ë, Ð@þ*Ñ$yìþ, ç³¯@þçÜ, çÜ´ùr, AËÏ¯óþÆðÿyæþ$, ïÜ™éçœË…, »Ÿ´ëµÆÿ¬, ÆóÿVæü$}
		  D Mìü…¨ Eç³çÜÑ$™èþ$Ë¯@þ$ ^èþ*ç³…yìþ (i) HMæü ½f… VæüË ç³…yæþ$Ï  (ii) JMæüsìýMæü…sôý GMæü$PÐ@þ ½gêË$VæüË ç³…yæþ$Ï

Cç³#yæþ$ Ð@þ$ÇMö°² Eç³ çÜÑ$™èþ$Ë¯@þ$ ^èþ*§éª….

E§é: (2) N = çÜçßýf çÜ…QÅË çÜÑ$† 		  I = ç³NÆæÿ~çÜ…QÅË çÜÑ$†. 

	 CMæüPyæþ N Í I. G…§æþ$Mæü¯@þV> A°² çÜçßýf çÜ…QÅË$, ç³NÆæÿ~çÜ…QÅËÌZ E…sêÄ¶ý$° Ð@þ$¯@þMæü$ ™ðþË$çÜ$.

E§é: (3) P = { x | x A¯óþ¨ 25 Äñý¬MæüP Ð@þÆæÿYÐ@þÊËÐ@þ¬}  S = { y | y Î I, -5 £ y £ 5} 

 	 gê¼™é ç³§æþ®†ÌZ çÜÑ$† P° Æ>§éª… P = {-5, 5} 

	 gê¼™é ç³§æþ®†ÌZ çÜÑ$† S° Æ>§éª… S = {-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5} 
	 CMæüPyæþ P ÌZ° {ç³† Ð@þÊËMæüÐ@þ¬ S ÌZ° Ð@þÊËMæüÐ@þ¬ Mæü*yé AÐ@þ#™èþ$…¨. 

	\  P Í S

	

	 (i)  	 {ç³† çÜÑ$† §é°Mæü§óþ Eç³çÜÑ$† AÐ@þ#™èþ$…¨. A¯@þV> A Í A

	 (ii) 	 Ô¶ý*¯@þÅ çÜÑ$† {ç³† çÜÑ$†Mìü Eç³çÜÑ$† AÐ@þ#™èþ$…¨ A¯@þV> f Í A

	 (iii) 	JMæüÐóþâ¶ý A = B  AÆÿ¬¯@þ A Í B Ð@þ$ÇÄ¶ý¬ B Í A AÐ@þ#™èþ$…¨

	 (iv) 	JMæüÐóþâ¶ý A Í B Ð@þ$ÇÄ¶ý¬ B Í A AÆÿ¬¯@þ A = B AÐ@þ#™èþ$…¨

E§é:  A = { 1, 3, 4, 7, 8} çÜÑ$† Äñý¬MæüP A°²  Eç³çÜÑ$™èþ$Ë$ Æ>Ä¶ý$…yìþ  

	 P = { 1, 3},      T = {4, 7, 8},	 V = {1, 4, 8}, 	 S = {1, 4, 7, 8}

	 CÌê Ð@þ$Ç°² Eç³çÜÑ$™èþ$Ë¯@þ$ Æ>Ä¶ý$Ð@þ^èþ$a ÐésìýÌZ ¯@þ$…_ HOÐðþ¯é I§æþ$ Eç³çÜÑ$™èþ$Ë¯@þ$ Æ>Ä¶ý$…yìþ.

™èþÆæÿVæü†ÌZ	
í³ËÏË$		      

™èþÆæÿVæü†ÌZ° 
D™èþ Mört VæüÍVóü 

í³ËÏË$

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.
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	Mæü–™èþÅÐ@þ¬:	 {ç³† Ñ§éÅÇ¦ JMóü ÆæÿMæüOÐðþ$¯@þ BM>Ææÿ…VæüË ™öÑ$Ã¨ Ýë«§éÆæÿ×ý M>W™èþç³# {†¿¶ý$gêË¯@þ$ Ð@þ$ÇÄ¶ý¬ JMæü ç³âñýå…¯@þ$ 
¡çÜ$Mö…yìþ. {†¿¶ý$gêËOò³ 1 ¯@þ$…yìþ 9 çÜ…QÅË$ Æ>Ä¶ý$…yìþ. {ç³† JMæüPÆæÿ$ ™èþÐ@þ$&™èþÐ@þ$ ç³âêåËÌZ çÜ…QÅË$ 
Æ>íÜ¯@þ Mö°² M>W™èþç³# {†¿¶ý$gêË¯@þ$ E…^èþ…yìþ. Cç³šyæþ$ {ç³† JMæüPÇ Ð@þ§æþª 1 ¯@þ$…yìþ 9 çÜ…QÅË$ VæüË 
çÜÑ$™èþ$Ë Eç³çÜÑ$™èþ$Ë$ ™èþÄ¶ý*Ææÿ$ AÐ@þ#™éÆÿ¬.

çÜ$gê™èþ	 çßýÒ$§Šþ	 Ð@þ¬M>¢	 ¯@þ…¨°	 gZòÜ‹œ

çÜ$gê™èþ, çßýÒ$§Šþ, Ð@þ¬M>¢, ¯@þ…¨° Ð@þ$ÇÄ¶ý¬ gZòÜ‹œ ÒÇ ç³âêåËÌZ H H çÜ…QÅË$ Mæü¯@þºyæþ$™èþ$¯é²Äñý* 
^èþ*yæþ…yìþ. {ç³† JMæüPÆæÿ$ HÐ@þ*ÌZ_…_ çÜ…QÅË¯@þ$ G¯@þ$²Mæü$¯é²Æø Væü$Ç¢…^èþ…yìþ. §é°° ºsìýt {ç³† çÜÑ$†° 
Ìê„æü×ìýMæü ç³§æþª†ÌZ Æ>Ä¶ý$…yìþ.

E§é: 	Mìü…§æþ Mö°² çÜÑ$™èþ$Ë$ CÐ@þÓºyézÆÿ¬. 
A = { ..., -4, -2, 0, 2, 4, 6, ...}		 B = {1, 2, 3, .....}
C = {..., -12, -6, 0, 6, 12, 18.....}	 D = {..., -8, -4, 0, 4, 8, .....}
I   = { ....., -3, -2, -1, 0, 1, 2, 3, 4, .....}

Mìü…¨ ÐésìýÌZ H ÐéM>ÅË$ çÜ™èþÅÐ@þ$Ð@þ#™éÄñý* ÐésìýOò³ ©°° ºsìýt ^èþÇa…^èþ…yìþ 

(i) A A¯óþ¨ B, C, D {ç³† çÜÑ$†Mìü Eç³çÜÑ$† AÐ@þ#™èþ$…¨ (ii) B A¯óþ¨ Oò³ A°² çÜÑ$™èþ$ËMæü$ Eç³çÜÑ$† AÐ@þ#™èþ$…¨.

™ðþË$çÜ$Mæü$…§é….

  ÑÔ¶ýÓ çÜÑ$™èþ$Ë$ (Universal set)
Ð@þ$¯@þ… HÄôý$ çÜÑ$™èþ$Ë Væü$Ç…_ BÌZ_Ýë¢Ððþ* B çÜÑ$™èþ$Ë°²…sìý° MæüÍY E¯@þ² JMæü ò³§æþª çÜÑ$†° "ÑÔ¶ýÓçÜÑ$†'V> 

¡çÜ$MøÐ@þ^èþ$a. §é° »êàÅ Ð@þÊËM>Ë Væü$Ç…_ Ð@þ$¯@þ… BÌZ_…^èþÐ@þ¬. §æþ–íÙtÌZMìü ¡çÜ$Mæü$¯@þ² {ç³† çÜÑ$† ÑÔ¶ýÓçÜÑ$†Mìü 
Eç³çÜÑ$† AÐ@þ#™èþ$…¨.

E§é:(1)	Ð@þ$¯@þ… ´ëuæÿÔ>ËÌZ° 9Ð@þ ™èþÆæÿVæü†ÌZ ç³§óþ ç³§óþ OVðüÆ>áfÆæÿÄôý$Å Ñ§éÅÆæÿ$¦Ë OVðüÆæÿ$àfÆæÿ$¯@þ$ A«§æþÅÄ¶ý$¯@þ… ^óþÄ¶ý*Í. 
§é° MöÆæÿMæü$ 9Ð@þ ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$¦Ë çÜÑ$†° A¿¶ýÅíÜ…^éÍ. C^èþar B ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$®Ë…§æþÇ çÜÑ$†
Ìôý§é ´ëuæÿÔ>ËÌZ° Ñ§éÅÆæÿ$¦Ë…§æþÇ çÜÑ$†° ÑÔ¶ýÓçÜÑ$†V> ¡çÜ$MøÐ@þ^èþ$a.

ç³§æþ…yìþ, ^èþÇa§éª….

1 3

5 7
9

2 4

6 8

1 4

9

1

2 3 4

5 6 7

8 9

2 3

5 7
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Cç³šyæþ$ ÐóþÆöMæü E§éçßýÆæÿ×ý¯@þ$ ^èþ*§éª….

E§é: (2)	 Ð@þ$¯@þ ´ëuæÿÔ>ËÌZ “MìüMðüsŒý Byóþ í³ËÏËÌZ ¯@þ$…yìþ 15 Ð@þ$…¨ í³ËÏË™ø JMæü fr$t¯@þ$ G¯@þ$²MøÐéÍ. AÆÿ¬™óþ 
´ëuæÿÔ>ËÌZ “MìüMðüsŒý Byóþ A…§æþÆæÿ$ BrV>â¶ýå çÜÑ$† ÑÔ¶ýÓ çÜÑ$† M>Ð@þ^èþ$a.

		  §é°ÌZ AÆæÿá™èþVæüË (Äñý*Væü$ÅOÌñý¯@þ) 15 Ð@þ$…¨ BrV>â¶ýå

		  fr$t ÑÔ¶ýÓçÜÑ$†Mìü Eç³çÜÑ$† AÐ@þ#™èþ$…¨. 

		  Ýë«§éÆæÿ×ý…V> ÑÔ¶ýÓçÜÑ$†° ‘U’A¯óþ A„æüÆæÿ…™ø çÜ*_Ýë¢Ææÿ$.  

Ððþ¯Œþ _{™èþ…ÌZ ÑÔ¶ýÓçÜÑ$†° Ýë«§éÆæÿ×ý…V> «©Ææÿƒ^èþ™èþ$Ææÿ{çÜ…™ø çÜ*_Ýë¢Ææÿ$.

 ç³NÆæÿMæü çÜÑ$† (Complement of a set)

U A¯óþ¨ JMæü ÑÔ¶ýÓçÜÑ$† A¯@þ$Mø…yìþ. B Í U, AÆÿ¬¯@þ çÜÑ$† BÌZ Ìôý°Ñ, M>± ÑÔ¶ýÓçÜÑ$† UÌZ VæüË Ð@þÊËM>Ë çÜÑ$†° 
çÜÑ$† B Äñý¬MæüP ç³NÆæÿMæü çÜÑ$† A…sêÆæÿ$. çÜÑ$† B Äñý¬MæüP ç³NÆæÿMæü çÜÑ$†° B¢ Ìôý§é BC V> Æ>Ýë¢Ææÿ$.  

\ B¢={x | x Î U, Ð@þ$ÇÄ¶ý¬ x Ï B} D Ñ«§æþ…V> B¢° ÑÐ@þÇ…^èþÐ@þ^èþ$a. 

E§é: (1) 	U = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}   					                          

	 A = {2, 4, 6, 8, 10}

  	 \ A¢ = {1, 3, 5, 7, 9} 

E§é: (2)  U = { 1, 3, 9, 11, 13, 18, 19} 					              	  
	 B = {3, 9, 11, 13} A¯@þ$Mø…yìþ

	 \ B¢ = {1, 18, 19}

	 Cç³šyæþ$ (B¢)¢ ° Mæü¯@þ$Vö¯@þ…yìþ. §é° ¯@þ$…yìþ HÑ$ ç³ÇÖÍ…^èþÐ@þ^èþ$a? 
	 (B¢)¢  A¯óþ çÜÑ$† B¢ ÌZ Ìôý°, M>° UÌZ VæüË (E¯@þ²r$Ð@þ…sìý) Ð@þÊËM>Ë çÜÑ$†.

	 (B ¢)¢ = B AÐ@þ#™èþ$…§é?   
	 Oò³ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Ððþ¯Œþ _{™èþ… §éÓÆ> AÆæÿ¦… ^óþçÜ$Mö…yìþ

ç³NÆæÿMæü çÜÑ$† Äñý¬MæüP ç³NÆæÿMæü çÜÑ$† A¯@þV> C_a¯@þ çÜÑ$† AÐ@þ#™èþ$…¨.

C¨ Væü$Ææÿ$¢…^èþ$Mö…yìþ.

	 ç³NÆæÿMæü çÜÑ$™èþ$Ë «§æþÆæÿÃÐ@þ¬Ë$
	 (i) 	 A Ð@þ$ÇÄ¶ý¬ A¢ Ë Ð@þ$«§æþÅ E¯@þ² EÐ@þ$Ãyìþ Ð@þÊËM>Ë$ E…yæþÐ@þ#.	
	 (ii) 	A Í U Ð@þ$ÇÄ¶ý¬ A¢ Í U 	  		
	 (iii)	ÑÔ¶ýÓçÜÑ$† Äñý¬MæüP ç³NÆæÿMæü çÜÑ$† Ô¶ý*¯@þÅ çÜÑ$† AÐ@þ#™èþ$…¨  U¢ = f    
	 (iv)	 Ô¶ý*¯@þÅ çÜÑ$† Äñý¬MæüP ç³NÆæÿMæü çÜÑ$† ÑÔ¶ýÓçÜÑ$† AÐ@þ#™èþ$…¨  f¢= U

U
´ëuæÿÔ>ËÌZ “MìüMðüsŒý Byóþ A…§æþÆæÿ$ Ñ§éÅÆæÿ$¦Ë$

	 “MìüMðüsŒý fr$t

  	                       
  	   	               	
		         

     
        

 3  9
 11  13

 18

 19

 1
U

	 1 	 3	 5          A¢
                               7	
	          
	   		            9	

2		
4	 6      8

	 10

A

U

B B¢
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(1) 	A = {a, b, c, d, e}, B = { c, d, e, f  }, C = {b, d}, D = {a, e}
AÆÿ¬¯@þ Mìü…¨ H ÐéM>ÅË$ çÜ™èþÅÐ@þ¬ÌZ, HÑ AçÜ™èþÅÐ@þ¬ÌZ Æ>Ä¶ý$…yìþ.
(i) C Í B  (ii) A Í D  (iii) D Í B  (iv) D Í A  (v) B Í A  (vi) C Í A

(2) Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ Ððþ¯Œþ _{™èþÐ@þ¬ÌZ ^èþ*ç³…yìþ.

1 ¯@þ$…yìþ 20 Ð@þ$«§æþÅVæüË çÜçßýf çÜ…QÅË¯@þ$ ÑÔ¶ýÓçÜÑ$†V> ¡çÜ$Mö° X Ð@þ$ÇÄ¶ý¬ YË¯@þ$ Ððþ¯Œþ _{™éË$V> ^èþ*ç³…yìþ.

(i) X = { x  |  x Î N, Ð@þ$ÇÄ¶ý¬ 7 < x < 15}

(ii) Y = { y  |  y Î N, y A¯óþ¨ 1 ¯@þ$…yìþ 20 Ð@þ$«§æþÅVæüË {ç³«§é¯@þ çÜ…QÅ}

(3) 	U = {1, 2, 3, 7, 8, 9, 10, 11, 12}
P = {1, 3, 7, 10}
AÆÿ¬¯@þ (i) U, P Ð@þ$ÇÄ¶ý¬ P¢Ë¯@þ$ Ðóþ¯Œþ _{™éËÌZ ^èþ*ç³…yìþ (ii) (P¢)¢ = P° çÜÇ^èþ*yæþ…yìþ

(4) 	A = {1, 3, 2, 7} AÆÿ¬¯@þ çÜÑ$† A Äñý¬MæüP HOÐðþ¯é Ð@þÊyæþ$ Eç³çÜÑ$™èþ$Ë¯@þ$ Æ>Ä¶ý$…yìþ.

(5) (i) Mìü…¨ çÜÑ$™èþ$ËÌZ H çÜÑ$† ÐóþÆöMæü H çÜÑ$†Mìü Eç³çÜÑ$†Äñý* Æ>Ä¶ý$…yìþ.
P A¯óþ¨ ç³#×ôýÌZ °Ð@þíÜ…^óþ {ç³fË çÜÑ$†. M A¯óþ¨ Ð@þ$«§æþÅ{ç³§óþÔŒýÌZ °Ð@þíÜ…^óþ {ç³fË çÜÑ$†. 
I A¯óþ¨ C…§øÆŠÿýÌZ °Ð@þíÜ…^óþ {ç³fË çÜÑ$†. 	 B A¯óþ¨ ¿êÆæÿ™èþ§óþÔ¶ý…ÌZ °Ð@þíÜ…^óþ {ç³fË çÜÑ$†. 
H A¯óþ¨ Ð@þ$àÆ>çÙ‰ÌZ °Ð@þíÜ…^óþ {ç³fË çÜÑ$†. 

(ii) Oò³ çÜÑ$™èþ$ËÌZ H çÜÑ$†° D E§éçßýÆæÿ×ýÌZ ÑÔ¶ýÓçÜÑ$†V> ¡çÜ$MøÐ@þ^èþ$a?

(6*)	Mìü…§æþ Mö°² çÜÑ$™èþ$Ë$ CÐ@þÓºyìþ¯@þÑ, Ðésìý° A«§æþÅÄ¶ý$¯@þ… ^óþõÜrç³šyæþ$ H çÜÑ$†° B çÜÑ$™èþ$Ë 
ÑÔ¶ýÓçÜÑ$†V> ¡çÜ$MöÐ@þ^èþ$a¯@þ$?

(i) A = 5 Äñý¬MæüP Væü$×ìýgêËÌZ° çÜ…QÅË çÜÑ$†.	 B = 7 Äñý¬MæüP Væü$×ìýfÐ@þ¬Ë çÜÑ$†.
C = 12 Äñý¬MæüP Væü$×ìýgêËÌZ° çÜ…QÅË çÜÑ$†.

(ii) 	P = 4 Äñý¬MæüP Væü$×ìýfÐ@þ¬ËÌZ° ç³NÆæÿ~ çÜ…QÅË çÜÑ$†. T = A°² çÜÇÐ@þÆæÿY çÜ…QÅË çÜÑ$†.
(7) ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$¦Ë…§æþÇ çÜÑ$†° JMæü ÑÔ¶ýÓçÜÑ$† A¯@þ$Mö…§é…. Væü×ìý™èþÐ@þ¬ÌZ 50% Ìôý§é A…™èþMæü…sôý 

GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜÑ$† A A¯@þ$Mö°¯@þ A Äñý¬MæüP ç³NÆæÿMæüçÜÑ$†° Æ>Ä¶ý$…yìþ. 

™ðþË$çÜ$Mæü$…§é….
çÜÑ$™èþ$ËOò³ {ç³“MìüÄ¶ý$Ë$

Æðÿ…yæþ$ çÜÑ$™èþ$Ë bóþ§æþ¯@þÐ@þ¬ (Intersection of two sets).
	 A Ð@þ$ÇÄ¶ý¬ B A¯óþÑ Æðÿ…yæþ$ çÜÑ$™èþ$Ë$ VæüËÐ@þ° A¯@þ$Mö¯@þ$Ð@þ¬. A Ð@þ$ÇÄ¶ý¬ B çÜÑ$™èþ$Ë EÐ@þ$Ãyìþ Ð@þÊËM>Ë¯@þ$ MæüÍY¯@þ çÜÑ$†¯óþ 
A Ð@þ$ÇÄ¶ý¬ B D çÜÑ$™èþ$Ë bóþ§æþ¯@þ çÜÑ$† A…sêÆæÿ$. §é°° A Ç B A° Æ>Ýë¢Ææÿ$. ©°° A bóþ§æþ¯@þÐ@þ¬ B A° ^èþ§æþ$Ð@þ#™éÆæÿ$. 

\   A Ç B = {x  |  x Î A Ð@þ$ÇÄ¶ý¬ x Î B} 

A¿êÅçÜ Ð@þ*ÍMæü 1.3
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B 
A

C¨ Væü$Ææÿ$¢…^èþ$Mö…yìþ

8	 91	 2        3
4     7           6 10  C

11  12

A B 

5

B
 3

 9
 1            11

B

A

13

1
2

5 6

7 8

3

E§é: (1) A = { 1, 3, 5, 7}		 B = { 2, 3, 6, 8}
Cç³šyæþ$ Ððþ¯Œþ _{™èþÐ@þ¬¯@þ$ X§éª…. 

	 A Ð@þ$ÇÄ¶ý¬ B D Æðÿ…yæþ$ çÜÑ$™èþ$ËÌZ 3 A¯óþ¨ EÐ@þ$Ãyìþ Ð@þÊËMæüÐ@þ¬ 
\ A Ç B = {3}

E§é: (2)  A = {1, 3, 9, 11, 13} 	  B = {1, 9, 11}
 çÜÑ$† A Ð@þ$ÇÄ¶ý¬ çÜÑ$† B ÌZ° EÐ@þ$Ãyìþ Ð@þÊËM>Ë$ 1, 9, 11 

	\  A Ç B = {1, 9, 11}	 M>° B = {1, 9, 11}
\ A Ç B = B 
C^èþar B A¯óþ¨ çÜÑ$† A Äñý¬MæüP Eç³çÜÑ$† A° Væü$Ææÿ$¢…^èþ$Mø…yìþ  

	\  JMæüÐóþâ¶ý B Í A AÆÿ¬¯@þ  A Ç B = B. A§óþ Ñ«§æþ…V>  B Ç A = B, AÆÿ¬¯@þ B Í A AÐ@þ#™èþ$…¨.

bóþ§æþ¯@þ çÜÑ$™èþ$Ë «§æþÆæÿÃÐ@þ¬Ë$
(1) A Ç B = B Ç A (2) JMæüÐóþâ¶ý A Í B AÆÿ¬¯@þ  A Ç B = A
(3) A Ç B = B AÆÿ¬¯@þ B Í A (4) A Ç B Í A Ð@þ$ÇÄ¶ý¬ A Ç B Í B
(5) A Ç A¢ = f (6) A Ç A = A (7) A Ç f = f

Mæü–™èþÅÐ@þ¬: ÑÑ«§æþ E§éçßýÆæÿ×ýË¯@þ$ ¡çÜ$Mö° Oò³ «§æþÆ>ÃË¯@þ$ çÜÇ^èþ*yæþ…yìþ. 

  ÑÄ¶ý¬Mæü¢ çÜÑ$™èþ$Ë$ (Disjoint sets)
A = { 1, 3, 5, 9} Ð@þ$ÇÄ¶ý¬	 B = {2, 4, 8} A¯óþ Æðÿ…yæþ$ 
çÜÑ$™èþ$Ë$ CÐ@þÓºyézÆÿ¬ A¯@þ$Mø…yìþ. çÜÑ$† A Ð@þ$ÇÄ¶ý¬ B ËÌZ JMæüP  
EÐ@þ$Ãyìþ Ð@þÊËMæü… Mæü*yé Ìôý§æþ$. A¯@þV> B Æðÿ…yæþ$ çÜÑ$™èþ$Ë$ À¯@þ²OÐðþ$¯@þÑ Ìôý§é 
ÑÄ¶ý¬Mæü¢OÐðþ$¯@þÑ. M>Ð@þ#¯@þ Ðésìý° "À¯@þ²OÐðþ$¯@þ' Ìôý§é "ÑÄ¶ý¬Mæü¢' çÜÑ$™èþ$Ë$ A° 
A…sêÆæÿ$. D çÜÑ$™èþ$Ë Ððþ¯Œþ _{™èþÐ@þ¬¯@þ$ ^èþ*yæþ…yìþ.

Mæü–™èþÅÐ@þ¬ I :  C^èþar A, B, C çÜÑ$™èþ$Ë Ððþ¯Œþ _{™èþÐ@þ¬ ^èþ*ç³ºyìþ…¨. 

ÐésìýÌZ H Æðÿ…yæþ$ çÜÑ$™èþ$Ë$ "ÑÄ¶ý¬Mæü¢' çÜÑ$™èþ$ÌZ Æ>Ä¶ý$…yìþ.

  2	 4

8 

  1	 3

   5        9

A B 

™ðþË$çÜ$Mæü$…§é….
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Mæü–™èþÅÐ@þ¬ II :  B…VæüÏ A„æüÆæÿÐ@þ¬Ë çÜÑ$†° ÑÔ¶ýÓçÜÑ$†V> A¯@þ$Mæü$…§éÐ@þ¬. 
C^èþar çÜÑ$† Äñý¬MæüP Ð@þÊËM>Ë$ B…VæüÏ A„æüÆ>Ë$. LAUGH A¯óþ 
ç³§æþ…ÌZ° A„æüÆ>Ë Äñý¬MæüP JMæü çÜÑ$† A¯@þ$Mæü$…§é… Ð@þ$ÇÄ¶ý¬ CRY 
A¯@þ$ ç³§æþ…ÌZ° A„æüÆ>Ë Äñý¬MæüP çÜÑ$†° Æðÿ…yæþÐ@þ çÜÑ$†V>  
A¯@þ$Mæü$…§é…. D Æðÿ…yìþ…sìý° ÑÄ¶ý¬Mæü¢ çÜÑ$™èþ$Ë$V> A¯@þÐ@þ^èþ$a.  
D Æðÿ…yæþ$ çÜÑ$™èþ$Ë bóþ§æþ¯@þ… Ô¶ý*¯@þÅ çÜÑ$† A° ™ðþË$çÜ$¢…¨.

Æðÿ…yæþ$ çÜÑ$™èþ$Ë çÜÐóþ$Ãâ¶ý¯@þ… (Union of two sets)

A Ð@þ$ÇÄ¶ý¬ B Æðÿ…yæþ$ çÜÑ$™èþ$Ë$ A¯@þ$Mø…yìþ. D Æðÿ…yæþ$ çÜÑ$™èþ$ËÌZ° Ð@þÊËM>Ë°²…sìý° MæüËç³yæþ… Ð@þË¯@þ HÆæÿµyóþ çÜÑ$†° A 
Ð@þ$ÇÄ¶ý¬ B Äñý¬MæüP çÜÐóþ$Ãâ¶ý¯@þ çÜÑ$† A…sêÆæÿ$. §é°° A È BV> Æ>Ýë¢Ææÿ$. ©°° A çÜÐóþ$Ãâ¶ý¯@þ… B A° ^èþ§æþ$Ð@þ#™é…. 

	 A È B = {x  |  x Î A Ìôý§é x Î B}
E§é: (1) 	 A = {-1, -3, -5, 0}

B = {0, 3, 5}
		 A È B =  {-3, -5, 0, -1, 3, 5}
		 A È B = B È A A° VæüÐ@þ$°…^èþ…yìþ.

E§é: (2) 
ç³MæüP¯@þ$¯@þ² Ððþ¯Œþ _{™èþ…ÌZ ^èþ*ç³ºyìþ¯@þ çÜÑ$™èþ$Ë ¯@þ$…yìþ Mìü…¨ çÜÑ$™èþ$Ë¯@þ$ 
gê¼™é Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) U    (ii) A   (iii) B    (iv) A È B   (v) A Ç B

(vi) A¢  (vii) B¢ (viii)(A È B)¢ (ix) (A Ç B)¢

					     

Ýë«§æþ¯@þ: 	 U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}
A = {2, 4, 6, 8, 10}, 			    	 B = {1, 3, 5, 7, 8, 10}
A È B ={1, 2, 3, 4, 5, 6, 7, 8, 10}	 	 A Ç B = {8, 10}

		 A¢ = {1, 3, 5, 7, 9, 11, 12}	 B¢ = {2, 4, 6, 9, 11, 12}

		 (A È B)¢ ={9, 11, 12}      (A Ç B)¢ = {1, 2, 3, 4,  5, 6, 7, 9, 11, 12}

E§é: (3) A = {1, 2, 3, 4, 5}     B = {2, 3}
						    D E§éçßýÆæÿ×ý Äñý¬MæüP Ððþ¯Œþ _{™èþ…¯@þ$ ^èþ*§éª… 

						     A È B = {1, 2, 3, 4, 5}
çÜÑ$† A ÌZ° Ð@þÊËM>Ë$ çÜÑ$† A È B ÌZ¯@þ$ AÐóþ E¯@þ²Ñ. ©°° ºsìýt

B Í A AÆÿ¬¯@þ A È B = A 

					   9

A

6    2      8
   4      

  B	
            1 

          3
       7 
5 

10

12            11

U

1            
4	

     5

2

3 

A
B
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çÜÐóþ$Ãâ¶ý¯@þ çÜÑ$™èþ$Ë «§æþÆ>ÃË$
(1) A È B = B È A (2) JMæüÐóþâ¶ý A Í  B AÆÿ¬¯@þ^ø A È B = B
(3) A Í A È B,  B Í A È B (4) A È A¢= U
(5) A È A = A (6) A È f = A

™ðþË$çÜ$Mæü$…§é….

  çÜÑ$†ÌZ° Ð@þÊËM>Ë çÜ…QÅ (Number of elements in a set)

A = {3, 6, 9, 12,15} A¯óþ¨ CÐ@þÓºyìþ¯@þ JMæü çÜÑ$† A¯@þ$Mø…yìþ. D çÜÑ$†ÌZ 5 Ð@þÊËM>Ë$ E¯é²Æÿ¬. 
çÜÑ$† A ÌZ° Ð@þÊËM>Ë çÜ…QÅ¯@þ$ n (A) V> çÜ*_Ýë¢Ææÿ$.    \ n (A) = 5 	
B = { 6, 12, 18, 24, 30, 36} A¯@þ$Mö°¯@þ  	 \ n (B) = 6

çÜÐóþ$Ãâ¶ý¯@þ çÜÑ$† Ð@þ$ÇÄ¶ý¬ bóþ§æþ¯@þ çÜÑ$†ÌZ° Ð@þÊËM>Ë çÜ…QÅ 
Oò³ çÜÑ$™èþ$Ë$ A, BË¯@þ$ §æþ–íÙtÌZMìü ¡çÜ$Mö°¯@þ^ø,
n (A) + n (B) = 5 + 6 = 11 ----(1)  

	 A È B = {3, 6, 9, 12, 15, 18, 24, 30, 36}  \ n (A È B) = 9--------(2)
	 A Ç B° Mæü¯@þ$Vö…§é…. A¯@þV> çÜÑ$™èþ$Ë$ A,B ËÌZ° EÐ@þ$Ãyìþ Ð@þÊËM>Ë¯@þ$ ^èþ*§éª… 
	 A Ç B = {6, 12}		  \  n (A Ç B) = 2--------(3)
	 n (A), n (B) Ë¯@þ$ ÌñýMìüPçÜ$¢¯@þ²ç³šyæþ$ A Ç B Äñý¬MæüP Ð@þÊËM>Ë¯@þ$ Æðÿ…yæþ$ÝëÆæÿ$Ï ÌñýMìüP…^èþyæþ… fÇW…§æþ°
Væü$Ææÿ$¢…^èþ$Mö…yìþ. 

n (A) + n (B) - n (A  Ç B ) = 5 + 6 - 2   = 9	 AÌêVóü n (A È B ) = 9
(1), (2) Ð@þ$ÇÄ¶ý¬ (3) D çÜÒ$MæüÆæÿ×êË¯@þ$ ºsìýt
\ n (A È B )=n (A) + n (B) - n (A Ç B)A° ™ðþË$çÜ$¢…¨.		
Oò³ °Ä¶ý$Ð@þ$Ð@þ¬ °Ææÿ*ç³×ý ç³MæüP¯@þ$¯@þ² Ððþ¯Œþ _{™èþ… §éÓÆ> (^óþ§éª…) ^óþÄ¶ý$…yìþ 
n (A) =  ,   n (B) = 
n (A È B )=  , n (A Ç B)= 

\ n (A È B ) = n (A) + n (B) -  n (A Ç B) 

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.

n (A È B ) = n (A) + n (B) - n (A Ç B)
A¯@þV> n (A) + n (B) = n (A È B ) + n (A Ç B)

		 Cç³šyæþ$  A = {1, 2, 3, 5, 7, 9, 11, 13}	 B = {1, 2, 4, 6, 8, 12, 13}
D çÜÑ$™èþ$Ë™ø Oò³ °Ä¶ý$Ð@þ*Ë¯@þ$ çÜÇ^èþ*yæþ…yìþ.

3
9             6

       15      12
       18

24  
30  36       

	 A

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.

B
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™ðþË$çÜ$Mæü$…§é….

  çÜÑ$™èþ$Ë B«§éÇ™èþ Æ>™èþ E§éçßýÆæÿ×ýË$ 

E§é: 	 JMæü ™èþÆæÿVæü†ÌZ 70 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ MæüËÆæÿ$. ÐéÇÌZ 45 Ð@þ$…¨ Ñ§éÅÆæÿ$¦ËMæü$ “MìüMðüsŒý A…sôý CçÙt…. 52 Ð@þ$…¨ 
Ñ§éÅÆæÿ$¦ËMæü$ RZ&RZ A…sôý CçÙt…. D Æðÿ…yæþ$ BrËÌZ H§óþ° JMæü Br¯@þ$ Mæü*yé CçÙx ç³yæþ° Ñ§éÅÆæÿ$¦Ë$ JMæüÆæÿ$ 
Mæü*yé ÌôýÆæÿ$. AÆÿ¬¯@þ “MìüMðüsŒý Ð@þ$ÇÄ¶ý¬ RZ&RZ D Æðÿ…yæþ$ BrË¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.  
MóüÐ@þË… “MìüMðüsŒý CçÙtç³yóþ í³ËÏÌñý…™èþÐ@þ$…¨?

Ýë«§æþ¯@þ: 	 D E§éçßýÆæÿ×ý¯@þ$ Ð@þ$¯@þ… Æðÿ…yæþ$ ç³§æþª™èþ$ËÌZ Ýë«¨…^èþ$§é…. 

ç³§æþ®† I :	 ™èþÆæÿVæü†ÌZ Ððþ¬™èþ¢… Ñ§éÅÆæÿ$¦Ë$ = 70

	 “MìüMðüsŒý¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜÑ$†° A A°,  RZ&RZ¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜÑ$†° B A° A¯@þ$Mö…§é…. 

	 {ç³† Ñ§éÅÇ¦Mìü “MìüMðüsŒý Ð@þ$ÇÄ¶ý¬ RZ&RZËÌZ H§ø JMæü Br A…sñý CçÙx…. 

	 “MìüMðüsŒý Ìôý§é RZ&RZ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ A¯@þV> n (A È B ) 

	 \ n (A È B ) = 70 

	 “MìüMðüsŒý Ð@þ$ÇÄ¶ý¬ RZ&RZ D Æðÿ…yæþ$ BrË¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ = n (A Ç B)

	 n (A)  = 45,         n (B) = 52		

	 n (A È B ) = n (A) + n (B) - n (A Ç B) A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$

	 \ 	 n (A Ç B)	 = 	 n (A) + n (B) - n (A È B ) 

				    = 	 45 + 52 - 70 = 27

	 \ Æðÿ…yæþ$ BrË$ CçÙtç³yóþ í³ËÏË$ 27, “MìüMðüsŒý CçÙtç³yóþ í³ËÏË$ 45 VæüËÆæÿ$. \ MóüÐ@þË… “MìüMðüsŒý CçÙtç³yóþ í³ËÏË$ 		
			   = 45 - 27 = 18
	 A Ç B  A¯óþ¨ Æðÿ…yæþ$ BrË¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜÑ$† \ n (A Ç B)= 27 		

ç³§æþ®† II : C_a¯@þ çÜÐ@þ*^éÆæÿ…¯@þ$ Ððþ¯Œþ _{™èþ…ÌZ ^èþ*í³ Æðÿ…yæþ$ BrË¯@þ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ¯@þ$ Mìü…¨ Ñ«§æþ…V>  
Mæü¯@þ$Vö¯@þÐ@þ^èþ$a. 

n (A Ç B) = x A¯@þ$Mæü$…§é…. n (A) = 45, n (B) = 52,

n (A È B ) = 70 C¨ Ð@þ$¯@þMæü$ ™ðþË$çÜ$.

\ n (A Ç B) = x = n (A) + n (B) - n (A È B)
		         = 45 + 52 - 70 = 27
Ððþ¯Œþ _{™é°² ºsìýt MóüÐ@þË… “MìüMðüsŒý CçÙtç³yóþ í³ËÏË$ = 45 - 27 		
					            =18

 A

 (45-x)     x	

B
	

(52-x)
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(1)	   n (A) = 15, n (A È B ) =  29,  n (A Ç B) = 7 AÆÿ¬¯@þ n (B)  = G…™èþ? 
(2) 		  JMæü Ð@þçÜ† Væü–çßý…ÌZ 125 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ VæüËÆæÿ$. ÐéÇÌZ 80 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ sîý, 60 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ 

M>ïœ, Ð@þ$ÇÄ¶ý¬ 20 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ sîý Ð@þ$ÇÄ¶ý¬ M>ïœ Æðÿ…yìþ…sìý° {™éVðü§æþÆæÿ$. Æðÿ…yìþ…sìýÌZ H ´ë±Ä¶ý*°² 
™éVæü° Ñ§éÅÆæÿ$¦Ë çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

(3) 		  JMæü ç³È„æüÌZ 50 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ B…VæüÏ…ÌZ E¡¢Ææÿ$~OÌñý¯éÆæÿ$. 60 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ Væü×ìý™èþ…ÌZ E¡¢Ææÿ$~OÌñý¯éÆæÿ$. 40 
Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ Æðÿ…yìþ…sìýÌZ¯@þ$ E¡¢Ææÿ$~OÌñý¯éÆæÿ$. JMæüP Ñ§éÅÇ¦ Mæü*yé Æðÿ…yæþ$ ÑçÙÄ¶ý*ËÌZ A¯@þ$¡¢Ææÿ$~Ë$ M>Ìôý§æþ$ 
AÆÿ¬¯@þ Ððþ¬™èþ¢… Ñ§éÅÆæÿ$¦Ìñý…™èþ Ð@þ$…¨?

(4*) 		 JMæü ´ëuæÿÔ>ËÌZ° 9Ð@þ ™èþÆæÿVæü†ÌZ° 220 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë Äñý¬MæüP CÚëtË¯@þ$ Væü$Ç…_ çÜÆóÿÓ ^óþÔ>Ææÿ$. ÐéÇÌZ 130  
Ð@þ$…¨ Ñ§éÅÆæÿ$¦ËMæü$ ç³ÆæÿÓ™éÆøçßý×ý… CçÙx… A°, 180 Ð@þ$…¨ Ñ§éÅÆæÿ$®ËMæü$ A…™èþÇ„æü §æþÆæÿØ¯@þ… CçÙt… A° ^ðþ´ëµÆæÿ$. 
110 Ð@þ$…¨ Ñ§éÅÆæÿ$¦ËMæü$ ç³ÆæÿÓ™éÆøçßý×ý… Ð@þ$ÇÄ¶ý¬ A…™èþÇ„æü §æþÆæÿØ¯@þ… Æðÿ…yæþ* CçÙt… A° ^ðþ´ëµÆæÿ$. AÆÿ¬¯@þ D  
Æðÿ…yìþ…sìýÌZ §óþ°° CççÙtç³yæþ° Ñ§éÅÆæÿ$¦Ìñý…§æþÆæÿ$? ç³ÆæÿÓ™éÆøçßý×ý Ð@þ*{™èþÐóþ$ CççÙtç³yóþ Ñ§éÅÆæÿ$¦Ìñý…§æþÆæÿ$? A…™èþÇ„æü 
§æþÆæÿØ¯@þ… Ð@þ*{™èþÐóþ$ CçÙxç³yóþ Ñ§éÅÆæÿ$¦Ìñý…§æþÆæÿ$? 

(5)	 {ç³MæüP ç³r… ¯@þ$…yìþ Mìü…¨ A°² çÜÑ$™èþ$Ë¯@þ$ Æ>Ä¶ý$…yìþ

	 (i) A 	 (ii) B	 (iii) A È B 	 (iv) U	

	 (v) A¢	 (vi) B¢	 (vii) (A È B)¢

çÜ…MîüÆæÿ~ {ç³Ô¶ý²çÜ…“VæüçßýÐ@þ¬&1

(1) 	 Mìü…¨ ÐésìýÌZ çÜÇOÄñý$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mö…yìþ 

	 (i) 	 M = {1, 3, 5}, 	N = {2, 4, 6}, AÆÿ¬¯@þ M Ç N = ?

		  (A) {1, 2, 3, 4, 5, 6}    (B) {1, 3, 5}    (C) f     (D) {2, 4, 6}

	 (ii) 	 P = {x | x A¯óþ¨ »ôýíÜ çÜçßýf çÜ…QÅ, 1< x £ 5} A¯óþ çÜÑ$†° gê¼™é ç³§æþª†ÌZ GÌê Æ>Ýë¢Ææÿ$?

 		  (A) {1, 3, 5}     (B) {1, 2, 3, 4, 5}	     (C) {1, 3}     (D) {3, 5}

	 (iii)	 P = {1, 2, .........10}, C¨ H ÆæÿMæüOÐðþ$¯@þ çÜÑ$†?

		  (A) Ô¶ý*¯@þÅ çÜÑ$†     (B) Aç³ÇÑ$™èþ çÜÑ$†     (C) ç³ÇÑ$™èþ çÜÑ$†     (D) Oò³ ÐóþÑ M>Ð@þ#

	 (iv) 	M È N ={1, 2, 3, 4, 5, 6} Ð@þ$ÇÄ¶ý¬ M = {1, 2, 4} AÆÿ¬¯@þ Mìü…¨ ÐésìýÌZ N çÜÑ$† H¨? 
		  (A) {1, 2, 3}     (B) {3, 4, 5, 6}     (C) {2, 5, 6}     (D) {4, 5, 6}

A¿êÅçÜ Ð@þÊÍMæü 1.4
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(v) P Í M, AÆÿ¬¯@þ^ø PÇ(P È M) A¯óþ¨ Mìü…¨Ðé°ÌZ H çÜÑ$† AÐ@þ#™èþ$…¨?

(A) P     (B) M     (C) PÈM     (D) P¢ÇM
(vi) Mìü…¨ Ðé°ÌZ Ô¶ý*¯@þÅ çÜÑ$† H¨ ?

(A) çÜÐ@þ*…™èþÆæÿ ÆóÿQË Q…yæþ¯@þ ¼…§æþ$Ð@þ#Ë çÜÑ$† (B) çÜÇ {ç³«§é¯@þ çÜ…QÅË çÜÑ$†
(C) 30 Mæü…sôý ™èþMæü$PÐ@þ ÆøkË$ VæüË B…VæüÏ ¯ðþËË çÜÑ$†

(D) P = {x |  x Î I, -1< x < 1}
(2)  Mìü…¨ {ç³Ô¶ý²ËÌZ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯@þ… G¯@þ$²Mø…yìþ

(i) Mìü…¨ ÐésìýÌZ H çÜÐ@þÊçßýÐ@þ¬ çÜÑ$† AÐ@þ#™èþ$…¨?

(A) C…{§æþ «§æþ¯@þ$çÜ$ÞÌZ° Ææÿ…Væü$Ë$ 	 (B) ´ëuæÿÔ>Ë BÐ@þÆæÿ×ýÌZ° G™ðþ•¢¯@þ ^ðþr$Ï

(C) “V>Ð@þ$…ÌZ° «§æþ°Mæü$Ë$ (D) ç³#çÜ¢Mæü…ÌZ° çÜ$Ë$OÐðþ¯@þ E§éçßýÆæÿ×ýË$

(ii) NÇW A¯óþ¨ Mìü…¨ ÐésìýÌZ H çÜÑ$†?

(A) {1, 2, 3, .....}    (B) {0, 1, 2, 3, ....}    (C) {0}    (D) {  }

(iii) P = {x  |  x A¯óþ¨ indian A¯óþ ç³§æþ…ÌZ° A„æüÆæÿ…} AÆÿ¬¯@þ P çÜÑ$†° gê¼™é ç³§æþ®ª†ÌZ Æ>íÜ¯@þ Mìü…¨
ÐésìýÌZ H çÜÑ$† AÐ@þ#™èþ$…¨?

(A) {i, n, d}    (B) {i, n, d, a}    (C) {i, n, a}    (D) {n, d, a}
(iv) JMæüÐóþâ¶ý T = {1, 2, 3, 4, 5} Ð@þ$ÇÄ¶ý¬ M = {3, 4, 7, 8} AÆÿ¬¯@þ T È M = ?

(A) {1, 2, 3, 4, 5, 7} (B) {1, 2, 3, 7, 8}
(C) {1, 2, 3, 4, 5, 7, 8}	 (D) {3, 4}

(3) 100 Ð@þ$…¨ VæüË JMæü çÜÐ@þÊçßý…ÌZ 72 Ð@þ$…¨ B…VæüÏ…, 43 Ð@þ$…¨ {òœ…^Œþ Ð@þ*sêÏyæþ$™éÆæÿ$. D 100 Ð@þ$…¨ B…VæüÏ…
Ìôý§é {òœ…^ŒþËÌZ Mæü±çÜ… JMæü ¿êçÙ¯@þ$ Ð@þ*sêÏyæþ™éÆæÿ$. AÆÿ¬¯@þ G…™èþ Ð@þ$…¨ B…VæüÏ… Ð@þ*{™èþÐóþ$ Ð@þ*sêÏyæþ™éÆæÿ$? G…™èþ
Ð@þ$…¨ {òœ…^Œþ Ð@þ*{™èþÐóþ$ Ð@þ*sêÏyæþ™éÆæÿ$? G…™èþ Ð@þ$…¨ B…VæüÏ… Ð@þ$ÇÄ¶ý¬ {òœ…^Œþ D Æðÿ…yæþ$ ¿êçÙË¯@þ$ Ð@þ*sêÏyæþ™éÆæÿ$?

(4) Ð@þ–„æü çÜ…Ææÿ„æü×ý ÐéÆø™èþÞÐéËÌZ ´ëÆæÿ$¦ 70 ^ðþrÏ¯@þ$, {ç³fq 90 ^ðþrÏ¯@þ$ ¯ésêÆæÿ$. ÐésìýÌZ C§æþªÆæÿ$ MæüÍíÜ 25 ^ðþrÏ¯@þ$ ¯ésìý¯@þ^ø
´ëÆæÿ$¦ Ìôý§é {ç³fq Ððþ¬™èþ¢… G°² ^ðþrÏ¯@þ$ ¯ésìýÇ?

(5) n (A) = 20, n (B) = 28, n (A  È B) = 36 AÆÿ¬¯@þ  n (A  Ç B) = ?

(6) 28 Ñ§éÅÆæÿ$®Ë$ VæüË JMæü ™èþÆæÿVæü†ÌZ 8 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë C…yæþÏÌZ Mæü$MæüP¯@þ$,  6Væü$Ææÿ$ Ñ§éÅÆæÿ$¦Ë C…yæþÏÌZ í³ÍÏ°
ò³…^èþ$™éÆæÿ$.  10 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë C…yæþÏÌZ Mæü$MæüP Ð@þ$ÇÄ¶ý¬ í³ÍÏ° Æðÿ…yìþ…sìý° ò³…^èþ$™éÆæÿ$. AÆÿ¬¯@þ G…™èþ Ð@þ$…¨
Ñ§éÅÆæÿ$¦Ë C…yæþÏÌZ Mæü$MæüP Ìôý§é í³ÍÏ ÒsìýÌZ JMæüP {´ë×ìý° Mæü*yé ò³…^èþyæþ… Ìôý§æþ$?

(7) “Mìü…¨ {ç³† E§éçßýÆæÿ×ýÌZ çÜÑ$™èþ$Ë bóþ§æþ¯@þ çÜÑ$† Ððþ¯Œþ _{™èþÐ@þ¬ §éÓÆ> ^èþ*ç³…yìþ.

(i) A ={3, 4, 5, 7} B ={1, 4, 8}
(ii) P = {a, b, c, e, f} Q ={l, m, n , e, b}
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Mæü–™èþÅÐ@þ¬ I : Rêä Væüyæþ$ËÌZ çÜÑ$™èþ$Ë Äñý¬MæüP Ð@þÊËM>Ë¯@þ$ Æ>Ä¶ý$…yìþ.

U = {1, 3, 5, 8, 9, 10, 11, 12, 13, 15}

A = {1, 11, 13}	 B = {8, 5, 10, 11, 15}	 A¢ = {........} B¢ = {........}

		 A Ç B = {............}				 A¢ Ç B¢ = {...............}

		 A È B  = {............}		 A¢ È B¢ = {............}			

		 (A Ç B)¢ = {............}			 (A È B)¢ = {............}

 (A Ç B)¢ = A¢ È  B¢, 	 (A È B)¢ = A¢ Ç B¢Ë¯@þ$ çÜÇ^èþ*yæþ…yìþ

Mæü–™èþÅÐ@þ¬ II : Ò$ ç³ÇçÜÆ>ËÌZ° 20 Mæü$r$…»êË ¯@þ$…yìþ Mìü…¨ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇ…^èþ…yìþ.

(i) Ð@þ$Æ>v ¨¯@þç³{†Mæü¯@þ$ ¡çÜ$Mæü$¯óþ Mæü$r$…»êË çÜ…QÅ.

(ii)	 B…VæüÏ ¨¯@þç³{†Mæü¯@þ$ ¡çÜ$Mæü$¯óþ Mæü$r$…»êË çÜ…QÅ.

(iii) Ð@þ$Æ>v Ð@þ$ÇÄ¶ý¬ B…VæüÏ, Æðÿ…yæþ$ ¿êçÙË ¨¯@þç³{†Mæü¯@þ$ ¡çÜ$Mæü$¯óþ Mæü$r$…»êË çÜ…QÅ

õÜMæüÇ…_¯@þ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Ððþ¯Œþ _{™èþ… §éÓÆ> ^èþ*ç³…yìþ.

���

	 				  

     2       3      1
      7        5

	     10
		  8

9
11 13

4
A

U
B

(iii) 	X =  {x | x A¯óþ¨ 80, 100Ë Ð@þ$«§æþÅVæüË {ç³«§é¯@þ çÜ…QÅ }

Y =  {y | y A¯óþ¨ 90,100Ë Ð@þ$«§æþÅVæüË »ôýíÜ çÜ…QÅ }

(8) Mìü…¨ ÐésìýÌZ H çÜÑ$†, H çÜÑ$†Mìü Eç³çÜÑ$†Äñý* Æ>Ä¶ý$…yìþ.

X = A°² ^èþ™èþ$Ææÿ$ÂfÐ@þ¬Ë çÜÑ$†	 Y = A°² çÜÐ@þ$^èþ™èþ$Ææÿ$ÂfÐ@þ¬Ë çÜÑ$†

S = A°² ^èþ™èþ$Ææÿ{çÜÐ@þ¬Ë çÜÑ$†	 T = A°² çÜÐ@þ*…™èþÆæÿ^èþ™èþ$Ææÿ$ÂfÐ@þ¬Ë çÜÑ$†

V = A°² ©Ææÿƒ ^èþ™èþ$Ææÿ{çÜÐ@þ¬Ë çÜÑ$†

(9) M A¯óþ¨ H§óþ° JMæü çÜÑ$† AÆÿ¬¯@þ M È f Ð@þ$ÇÄ¶ý¬ M Ç f Ë¯@þ$ Æ>Ä¶ý$…yìþ.

(10*)  					        

                                  ç³MæüP¯@þ$¯@þ² ç³r… ¯@þ$…_ U, A, B, A  È B 

  Ð@þ$ÇÄ¶ý¬ A Ç B çÜÑ$™èþ$Ë¯@þ$ Æ>Ä¶ý$…yìþ.

(11) n (A) = 7,   n (B) = 13,	 n (A Ç B) = 4,  AÆÿ¬¯@þ  n (A  È B} = ?
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2 ÐéçÜ¢Ð@þ çÜ…QÅË$

• AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË «§æþÆæÿÃÐ@þ¬Ë$	•  MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË «§æþÆæÿÃÐ@þ¬Ë$ 	 •  MæüÆæÿ×ý$Ë$

• Ð@þÆæÿY MæüÆæÿ×ý$Ë¯@þ$ (´ùË$ar)•  Ð@þÆæÿY MæüÆæÿ×ý$ËOò³ {ç³“MìüÄ¶ý$Ë$	 •  Ð@þÆæÿY MæüÆæÿ×ý$Ë BMæüÆæÿ×îýÄ¶ý$Ð@þ¬

 
Mìü…¨ ™èþÆæÿVæü™èþ$ËÌZ Ð@þ$¯@þ… çÜçßýf çÜ…QÅË$, ç³NÆæÿ~çÜ…QÅË$, ÐéçÜ¢Ð@þ çÜ…QÅË Væü$Ç…_ ¯óþÆæÿ$aMæü$¯é²Ð@þ¬. 

N = 	 çÜçßýf çÜ…QÅË çÜÑ$† = {1, 2, 3, 4, ...}
W 	 = 	 ç³NÆ>~…M>Ë çÜÑ$† = {0, 1, 2, 3, 4,...}
I = 	 ç³NÆæÿ~ çÜ…QÅË çÜÑ$† = {..., -3,-2,-1,0,1,2,3...}
Q = 	 AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË çÜÑ$† = { p

q
, | p, q Î I, q ¹ 0}

R = 	 ÐéçÜ¢Ð@þ çÜ…QÅË çÜÑ$† 
	 N Í W Í  I Í  Q Í  R. 

AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË “MæüÐ@þ$çÜ…º…«§æþ…: q
p  Ð@þ$ÇÄ¶ý¬ s

r  Ë$ Æðÿ…yæþ$ BMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ AÆÿ¬ q > 0, s > 0

(i) p ´ s = q ´ r   AÆÿ¬¯@þ q
p = s

r (ii) p ´ s > q ´ r  AÆÿ¬¯@þ q
p > s

r

(iii) p ´ s < q ´ r  AÆÿ¬¯@þ q
p < s

r

 AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË «§æþÆæÿÃÐ@þ¬Ë$ (Properties of rational numbers) 
a, b, cË$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅOÌñý¯@þ

«§æþÆæÿÃÐ@þ¬ çÜ…MæüË¯@þÐ@þ¬ Væü$×ýM>ÆæÿÐ@þ¬ 
1. çÜ…Ð@þ–™èþ «§æþÆæÿÃÐ@þ¬ a + b = b + a a ´ b = b ´ a

2. çÜçßý^èþÆæÿ «§æþÆæÿÃÐ@þ¬ (a + b) + c = a + (b + c) a ´(b ´ c) = (a ´ b) ´ c 

3. ™èþ™èþÞÐ@þ$ «§æþÆæÿÃÐ@þ¬ a + 0 = 0 + a = a a ´ 1 = 1 ´ a = a

4. ÑÌZÐ@þ$ «§æþÆæÿÃÐ@þ¬ a + (-a) = 0
a ´ 

1
a

 = 1       (a ¹ 0)

  ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….

Mö…^ðþ… Væü$Ææÿ$¢ ™ðþ^èþ$aMæü$…§é….

™ðþË$çÜ$Mæü$…§é….
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HO§ðþ¯é BMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Äñý¬MæüP §æþÔ>…Ô¶ý Ææÿ*ç³… A…™èþÐ@þ$Äôý$Å Ìôý§é A…™èþ…M>° BÐ@þÆæÿ¢ §æþÔ>…Ô¶ýÐ@þ¬V> E…r$…¨.

A…™èþÐ@þ$Äôý$Å Ææÿ*ç³Ð@þ¬				    A…™èþ…M>° BÐ@þÆæÿ¢ Ææÿ*ç³Ð@þ¬

(1)	  2
5

    = 0.4				 (1)   17
36

 = 0.472222... = 0.472

(2) -
7
64  = -0.109375	 (2)  33

26
 = 1.2692307692307... = 1.2 692307

(3)	 101
8

 = 12.625			 (3)  56
37

 = 1.513513513... = 1.513

  A…™èþ…M>° BÐ@þÆæÿ¢ §æþÔ>…Ô¶ý Ææÿ*ç³…ÌZ° AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ¯@þ$ 
p
q  Ææÿ*ç³…ÌZ AÐ@þ$Ææÿ$ar. 

E§é: (1)  0.777.... A¯óþ BÐ@þÇ¢™èþ §æþÔ>…Ô¶ý¯@þ$ 
p
q  A¯óþ À¯@þ² Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ: 		  x = 0.777... =  0.7 A¯@þ$Mö°¯@þ

       \ 10 x =  7.777... = 7.7

\  10x -x =  7.7 - 0.7

\ 9x =  7

\  x = 7
9

\  0.777... = 9
7

E§é: (2)     7.529529529... BÐ@þÇ¢™èþ §æþÔ>…Ô¶ýÐ@þ¬¯@þ$ 
p
q  A¯óþ À¯@þ² Ææÿ*ç³…ÌZ  Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ:	 x = 7.529529... = 7.529  A° A¯@þ$Mø…yìþ

\ 1000  x = 7529.529529... =7529.529

\ 1000 x - x = 7529.529  - 7.529

\ 999 x = 7522.0 \    x  = 
7522
999

\ 7.529 	 = 
7522
999

Mö…^ðþ… Væü$Ææÿ$¢ ™ðþ^èþ$aMæü$…§é….

   BÌZ_…^èþ…yìþ

2.43 A¯óþ çÜ…QÅ¯@þ$ p
q

Ææÿ*ç³…ÌZ Æ>Ä¶ý¬rMæü$ 
H… ^óþÝë¢Ææÿ$?

™ðþË$çÜ$Mæü$…§é….
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 (1)	 C_a¯@þ çÜ…QÅÌZ §æþÔ>…Ô¶ý ¼…§æþ$Ð@þ# ™èþÆ>Ó™èþ Ððþ…r¯óþ G°² A…MðüË$ BÐ@þÇ¢™èþÐ@þ$Ä¶ý*ÅÄñý* ^èþ*íÜ §é°Mìü A¯@þ$Væü$×ý…V>  
B çÜ…QÅ¯@þ$ 10, 100, 1000.....ËÌZ çÜÇOÄñý$¯@þ çÜ…QÅ^óþ Væü$×ìý…^èþ…yìþ. E§é: 2.3 A¯óþ çÜ…QÅÌZ 3 D JMóü 
JMæü A…Mðü BÐ@þÇ¢™èþÐ@þ$Æÿ¬Å…¨. M>Ð@þ#¯@þ 2.3 ¯@þ$ q

p  Ææÿ*ç³…ÌZMìü Ð@þ*Ææÿayé°Mìü §é°° 10 ^óþ Væü$×ìý…^èþ…yìþ. 
		 1. 24  ÌZ 2, 4 A¯óþ Æðÿ…yæþ$ A…MðüË$ BÐ@þÇ¢™èþÐ@þ¬ AÄ¶ý*ÅÆÿ¬. M>Ð@þ#¯@þ 1. 24  ¯@þ$ 100 ^óþ Væü$×ìý…^èþ…yìþ.  
		 1.513  ÌZ 5, 1, 3  A¯óþ Ð@þÊyæþ$ A…MðüË$ BÐ@þÇ¢™èþÐ@þ¬ AÄ¶ý*ÅÆÿ¬. M>Ð@þ#¯@þ 1.513 ¯@þ$ 1000 ^óþ Væü$×ìý…^èþ…yìþ.

 (2)	 BMæüÆæÿ×îýÄ¶ý$ çÜ…QÅÌZ° àÆæÿ… Äñý¬MæüP {ç³«§é¯@þ M>Ææÿ×ê…M>Ë¯@þ$ ç³È„ìü…^èþ…yìþ. ÐésìýÌZ 2, 5Ë$ M>Mæü$…yé ÐóþÆóÿ {ç³«§é¯@þ 
çÜ…QÅË$ Ìôý¯@þrÏÆÿ¬™óþ B AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ §æþÔ>…Ô¶ý Ææÿ*ç³… A…™èþÐ@þ$Ð@þ#™èþ$…¨. 2, 5Ë$ M>Mæü$…yé ÐóþÆóÿ {ç³«§é¯@þ  
çÜ…QÅË$ àÆæÿ… Äñý¬MæüP M>Ææÿ×ê…M>Ë$ E¯@þ²rÏÆÿ¬™óþ B AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ §æþÔ>…Ô¶ý Ææÿ*ç³… A…™èþ… M>° BÐ@þÇ¢™èþ 
§æþÔ>…Ô¶ý… AÐ@þ#™èþ$…¨.

A¿êÅçÜ Ð@þ*ÍMæü 2.1

1. 	 Mìü…¨ ÐésìýÌZ HÄôý$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË §æþÔ>…Ô¶ý Ææÿ*ç³… A…™èþÐ@þ$Äôý$Å §æþÔ>…Ô¶ý Ææÿ*ç³… Ð@þ$ÇÄ¶ý¬ A…™èþ…M>°  
	 BÐ@þÇ¢™èþ §æþÔ>…Ô¶ý Ææÿ*ç³… AÐ@þ#™éÄñý* Æ>Ä¶ý$…yìþ.
	 (i) 13

5
		  (ii) 2

11
		  (iii) 29

16
		  (iv) 17

125
		  (v) 11

6

2. 	  Mìü…¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË¯@þ$ §æþÔ>…Ô¶ý Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ. 
	 (i) 127

200
	       	  (ii) 25

99
		  (iii) 23

7
		  (iv) 4

5
		  (v) 

17
8

3. 	 Mìü…¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË¯@þ$ 
p
q   Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ. 

	 (i) 0.6		   (ii) 0.37 		  (iii) 3.17 		  (iv) 15.89 		  (v)2.514

		  Mìü…¨ çÜ…RêÅ ÆóÿQOò³ ^èþ*ç³ºyìþ¯@þ 2 , 3  Ë$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ M>Ð@þ#, A¯@þV> A¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$. 

  	 D çÜ…QÅ ÆóÿQOò³ OA = 1 Ä¶ýÊ°sŒý §æþ*Ææÿ…. "O'Mæü$ GyæþÐ@þ$OÐðþç³# B ¼…§æþ$Ð@þ# Mæü*yé 1 Ä¶ýÊ°sŒý §æþ*Ææÿ…ÌZ E…¨.  
B ¼…§æþ$Ð@þ# Äñý¬MæüP °Ææÿ*ç³MæüÐ@þ¬ "-1'. P ¼…§æþ$Ð@þ# Äñý¬MæüP °Ææÿ*ç³MæüÐ@þ¬ 2  AÆÿ¬, §é° Ð@þÅ†ÆóÿMæü çÜ…QÅ¯@þ$ C A¯óþ 
¼…§æþ$Ð@þ#™ø ^èþ*í³…^éÆæÿ$. C ¼…§æþ$Ð@þ# Äñý¬MæüP °Ææÿ*ç³MæüÐ@þ¬ - 2 . A§óþ Ñ«§æþ…V> 3  Äñý¬MæüP Ð@þÅ†ÆóÿMæü çÜ…QÅ  

- 3  ¯@þ$ çÜ*_…^èþ$¯@þsìýt¨ D ¼…§æþ$Ð@þ#.

OBCD A P
0 1-1 33 22- -

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.

Mö…^ðþ… Væü$Ææÿ$¢™ðþ^èþ$aMæü$…§é….
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™ðþË$çÜ$Mæü$…§é….

  MæüÆæÿ×îýÄ¶ý$ Ð@þ$ÇÄ¶ý¬ ÐéçÜ¢Ð@þ çÜ…QÅË$ (Irrational and real numbers)

2  A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° ç³Æø„æü ç³§æþª†ÌZ °Ææÿ*í³…^èþÐ@þ^èþ$a. 

2  A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° ¿êÑ…^èþ$Mö° §é°° q
p  A¯@þ$Mæü$…§é….

p
q  A¯óþ¨  B AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Äñý¬MæüP çÜ…„ìüç³¢ Ææÿ*ç³…. A¯@þV>  p, qËMæü$ 1 M>Mæü$…yé ÐóþÆóÿ EÐ@þ$Ãyìþ ¿êfMæüÐ@þ¬Ë$

ÌôýÐ@þ# A° A¯@þ$Mö°¯@þ

2  = 
p
q \ 	 2 = 

P
q

2

2      (Æðÿ…yæþ$ OÐðþçç³#Ìê Ð@þÆæÿY… ¡çÜ$Mö°¯@þ)

\   2q2 = p2

	\  p2 A¯óþ¨ çÜÇ çÜ…QÅ AÐ@þ#™èþ$…¨. 

	\  p Mæü*yé çÜÇçÜ…QÅ AÐ@þ#™èþ$…¨. A¯@þV> 2 A¯óþ¨ p Äñý¬MæüP ¿êfMæüÐ@þ¬ AÐ@þ#™èþ$…¨........(I)

	\    p = 2t \ p2 = 4t2		  t Î I

	\  2q2 = 4t2   ( \ p2 = 2q2)	\   q2 = 2t2 	 \ q2 A¯óþ¨ çÜÇ çÜ…QÅ AÐ@þ#™èþ$…¨ \ q Mæü*yé
çÜÇ çÜ…QÅ AÐ@þ#™èþ$…¨ 

\ 	 2 A¯óþ¨ q Mæü$ Mæü*yé ¿êfMæüÐ@þ¬ AÐ@þ#™èþ$…¨...... (II)

(I) Ð@þ$ÇÄ¶ý¬ (II)Ë ÑÐ@þÆæÿ×ýË ¯@þ$…yìþ 2 A¯óþ¨ p Ð@þ$ÇÄ¶ý¬ q Ë EÐ@þ$Ãyìþ ¿êfMæüÐ@þ¬ AÐ@þ#™èþ$…¨.

M>° C¨ ÑÆæÿ$§æþ®™èþ AÐ@þ#™èþ$…¨. G…§æþ$Mæü¯@þV> 
p
q  ÌZ,  p Ð@þ$ÇÄ¶ý¬ q ËMæü$ 1 M>Mæü$…yé ÐóþÆóÿ EÐ@þ$Ãyìþ ¿êfMæüÐ@þ¬Ë$ ÌôýÐ@þ#.

\ 2  ¯@þ$ JMæü AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A¯@þ$MøÐ@þyæþ… ™èþç³š.   \ 2  A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨. 

	 C§óþ ç³§æþ®ª† {ç³M>Ææÿ… 3 , 5  Ë¯@þ$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ A° ^èþ*ç³Ð@þ^èþ$a. A…§æþ$OMðü 3 Ìôý§é 5, n Äñý¬MæüP ¿êfMæü… 
AÆÿ¬¯@þrÏÆÿ¬™óþ¯óþ A¨ n2 Äñý¬MæüP ¿êfMæü… AÐ@þ#™èþ$…§æþ°¯@þ °Ä¶ý$Ð@þ*°² Eç³Äñý*W…^èþ…yìþ.

2 , 3 , 5  Ìê…sìý çÜ…QÅË¯@þ$, çÜ…RêÅ ÆóÿQOò³ ^èþ*ç³Ð@þ^èþ$a¯@þ$. 

H çÜ…QÅO¯ðþ™óþ çÜ…RêÅ ÆóÿQOò³VæüË ¼…§æþ$Ð@þ#V> ^èþ*í³…^èþÐ@þ^èþ$a¯ø B çÜ…QÅ¯@þ$ ÐéçÜ¢Ð@þ çÜ…QÅ A° A…sêÆæÿ$. 

	 Mæü$Ïç³¢…V> çÜ…RêÅÆóÿQOò³ VæüË {ç³† ¼…§æþ$ °Ææÿ*ç³MæüÐ@þ¬ JMæü ÐéçÜ¢Ð@þ çÜ…QÅ AÐ@þ#™èþ$…¨ Ð@þ$ÇÄ¶ý¬ {ç³† ÐéçÜ¢Ð@þ çÜ…QÅMæü$ 
çÜ…º…«¨…_¯@þ ¼…§æþ$Ð@þ# çÜ…RêÅ ÆóÿQOò³ E…r$…¨.

{ç³† AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ, ÐéçÜ¢Ð@þ çÜ…QÅ A° Ð@þ$¯@þMæü$ ÌñýË$çÜ$. M>° 2  , 3 , - 2 , p, 3 + 2  Ìê…sìý ÐéçÜ¢Ð@þ

çÜ…QÅË$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ M>Ð@þ#. A¯@þV> {ç³† ÐéçÜ¢Ð@þ çÜ…QÅ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ V>Mæü´ùÐ@þ^èþ$a A° Væü$Ææÿ$¢…^èþ$Mø…yìþ.
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  MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË¯@þ$ §æþÔ>…Ô¶ý Ææÿ*ç³…ÌZ AÐ@þ$Ææÿ$ar

Ð@þ$¯@þ… 2 Ð@þ$ÇÄ¶ý¬ 3Ë Ð@þÆæÿYÐ@þÊË…¯@þ$ ¿êV>àÆæÿ ç³§æþª† §éÓÆ> Mæü¯@þ$Vö…§é…

	 2 Äñý¬MæüP Ð@þÆæÿYÐ@þÊË… 					     3  Äñý¬MæüP Ð@þÆæÿYÐ@þÊË…

	 CMæüPyæþ ¿êVæüçœË…ÌZ° §æþÔ>…Ô¶ý ¼…§æþ$Ð@þ# ™èþÆ>Ó™èþ A…MðüË çÜ…QÅ Gç³µsìýMìü A…™èþ… M>§æþ$. A¯@þV> A¯@þ…™èþOÐðþ$¯@þ A…MðüË  
“MæüÐ@þ$… Ð@þçÜ$¢…¨. D “MæüÐ@þ$Ð@þ¬ Mö°² A…MðüË çÜÐ@þÊçßý… Äñý¬MæüP BÐ@þÆæÿ¢¯@þ… Ð@þË¯@þ ™èþÄ¶ý*Ææÿ$ M>§æþ$. A¯@þV> çÜ…QÅË §æþÔ>…Ô¶ý Ææÿ*ç³… 
A…™èþ…M>° A¯éÐ@þÇ¢™èþ…V> E…sêÆÿ¬. 
	 2 , 3 Ë$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$. A¯@þV> 1.4142... Ð@þ$ÇÄ¶ý¬ 1.732... Ë$ Mæü*yé MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ AÐ@þ#™éÆÿ¬. 

©°° ºsìýt A…™èþ…M>° A¯éÐ@þÇ¢™èþ §æþÔ>…Ô¶ý Ææÿ*ç³…ÌZ° çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…§æþ° Væü$Ææÿ$¢…^èþ$Mø…yìþ. 

p çÜ…QÅ

Mæü–™èþÅÐ@þ¬ I 
Ð@þ$…§æþOÐðþ$¯@þ M>Ææÿ$z»ZÆæÿ$zOò³ ÐóþÆæÿ$ÐóþÆæÿ$ ÐéÅÝëÆ>¦Ë$ VæüË Ð@þ–™é¢Ë¯@þ$ XÄ¶ý$…yìþ. Ð@þÊyæþ$, ¯éË$Væü$ Ð@þ–™é¢M>Ææÿ ¼â¶ýåË¯@þ$ 
Mæü†¢Ç…^èþ…yìþ. {ç³† ¼â¶ýå A…^èþ$ ^èþ$r$t §éÆæÿÐ@þ¬¯@þ$ †ç³š™èþ$ {ç³† Ð@þ–™é¢M>Ææÿ ¼â¶ýå Äñý¬MæüP ç³Ç««¨° MöËÐ@þ…yìþ. Mìü…¨  
ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ.

“Mæü. çÜ…. ÐéÅÝëÆæÿ¦… ÐéÅçÜ… (d) ç³Ç«¨ (c) °çÙµ†¢ = c
d

1 7 òÜ.Ò$

2 8 òÜ.Ò$

3 5.5 òÜ.Ò$

ç³MæüP ç³sìýtMæü ¯@þ$…yìþ 
c
d  °çÙµ†¢ {ç³†ÝëÇ 

3.1 Mìü §æþVæüYÆæÿV> Ð@þçÜ$¢…¨. A¯@þV> íÜ¦Ææÿ…V> 
E…r$…§æþ° ™ðþË$çÜ$¢…¨. B °çÙµ†¢° 

p A¯óþ Væü$Ææÿ$¢™ø çÜ*_Ýë¢Ææÿ$. 

        1.41421...					             1.732....
  1     2. 00  00  00  00 ....			     	   1    3. 00  00  00  00 ....
+1   -1						               +1  -1
   24   100						        27    200
  +4    -96						       +7   -189
   281     400 						       343      1100
   + 1    -281					      	  + 3    -1029
  2824     11900					      3462   007100
  +   4    -11296					      +   2      -6924
  28282       60400					      3464       0176
  +     2     - 56564
  28284	1     0383600

	 			 

\ 2  = 1.41421...				    \ 3  = 1.732...
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Mæü–™èþÅÐ@þ¬ II
p Äñý¬MæüP ÆæÿÐ@þ*ÆæÿÑ$ ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þyé°Mìü 11 òÜ.Ò$., 22 òÜ. Ò$. Ð@þ$ÇÄ¶ý¬ 33 òÜ.Ò$Ë ´÷yæþÐ@þ#Ë$VæüË ¡Væü Ð@þ¬MæüPË¯@þ$ 
¡çÜ$Mö…yìþ. {ç³† ¡Væü™ø Ð@þ–™èþ¢Ð@þ¬¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ. B Ð@þ–™é¢Ë Äñý¬MæüP ÐéÅÝëË¯@þ$ MöÍ_ Mìü…¨ ç³sìýtMæüÌZ Æ>Ä¶ý$…yìþ. 

Ð@þ–™èþ¢ çÜ…QÅ ç³Ç«¨ ÐéÅçÜ… ç³Ç«¨ Ð@þ$ÇÄ¶ý¬ 
ÐéÅÝëË °çÙµ†¢

1 11 òÜ.Ò$

2 22 òÜ.Ò$

3 33 òÜ.Ò$

	 Ð@þ–™èþ¢Ð@þ¬ Äñý¬MæüP ç³Ç«¨ Ð@þ$ÇÄ¶ý¬ ÐéÅÝëË °çÙµ†¢ íÜ¦Æ>…Mæü… AÐ@þ#™èþ$…¨. A¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨.  
B çÜ…QÅ¯@þ$ p _à²…™ø çÜ*_Ýë¢Ææÿ$. p Äñý¬MæüP ÑË$Ð@þ çÜ$Ð@þ*Ææÿ$V> 22

7
 Ìôý§é 3.14 V> ¡çÜ$Mæü$…sêÆæÿ$.

	 “Mîü. ç³N. 499ÌZ BÆæÿÅ¿¶ýrt A¯óþ {ç³íÜ§æþ® ¿êÆæÿ¡Ä¶ý$ Væü×ìý™èþ Ô>çÜˆÐóþ™èþ¢ p Äñý¬MæüP ÑË$Ð@þ¯@þ$ 62832
20000

 = 3.1416V>  
Mæü¯@þ$Vö¯é²yæþ$

	 3  A¯óþ¨ JMæü MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$. Cç³šyæþ$ 2 + 3  A¯óþ çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅÄ¶ý* ^èþ*§éª….

	 2 + 3  A¯@þ$ çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>§æþ$ A° A¯@þ$Mö…§é…, A…sôý A¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>Ð@þ^èþ$a.

	 JMæüÐóþâ¶ý 2 + 3 AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÆÿ¬¯@þ 2 + 3  = 
p
q  A° A¯@þ$Mæü$…§é….

	 \ 3  = 
p
q  - 2 A¯óþ çÜÒ$MæüÆæÿ×ý… ËÀçÜ$¢…¨.

	 CMæüPyæþ GyæþÐ@þ$OÐðþç³# MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ Mæü$yìþOÐðþç³# AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Ìê…sìý ÑÆæÿ$§æþ® çœÍ™èþ… Ð@þ_a…¨.
	 A¯@þV> 2 + 3  A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>Mæü$…yé A¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…§æþ° °Ææÿ*í³…^èþºyìþ…¨.
	 A§óþ Ñ«§æþ…V> 2 3  MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° ^èþ*ç³Ð@þ^èþ$a. 
Æðÿ…yæþ$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË Ððþ¬™èþ¢… Ìôý§é Ëºª… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>Ð@þ^èþ$a, ©°° “Mìü…¨ Ñ«§æþ…V> °Ææÿ*ç³×ý ^óþçÜ$MøÐ@þ^èþ$a.

E§é, 	 2 + 3  +(- 3  ) = 2,		  4 5  ¸ 5  = 4,	 (3 + 5 ) - ( 5 ) = 3, 	
		  2 3  ´ 3  = 6			   2  ´ 5  = 10 , 		  2 5 - 5  = 5

MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË «§æþÆæÿÃÐ@þ¬Ë$ 
(1) AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË Ððþ¬™èþ¢… Ìôý§é ¿ôý§æþ… JMæü MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨.
(2) Ô¶ý*¯óþÅ™èþÆæÿ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË Ëºª… Ìôý§é ¿êVæüçœË… Mæü*yé JMæü MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨.
(3) Æðÿ…yæþ$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË Ððþ¬™èþ¢…, ¿ôý§æþ…, Ëºª… Ð@þ$ÇÄ¶ý¬ ¿êVæüçœË… Ð@þ*{™èþ… AMæüÆæÿ×îýÄ¶ý$ Ìôý§é MæüÆæÿ×îýÄ¶ý$ çÜ…QÅËÄôý$Å  

AÐ@þM>Ô¶ý… E…¨.

ç³Ç«¨ Ð@þ$ÇÄ¶ý¬ ÐéÅÝëË °çÙµ†¢
22
7 Mæü$  

§æþVæüYÆæÿV> Ð@þ_a…§é? çÜÇ^èþ*yæþ…yìþ.

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ
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™ðþË$çÜ$Mæü$…§é….

 ÐéçÜ¢Ð@þ çÜ…QÅË “MæüÐ@þ$ çÜ…º…«§æþ… Äñý¬MæüP «§æþÆæÿÃÐ@þ¬Ë$

1. 	 a,b A¯óþÑ Æðÿ…yæþ$ ÐéçÜ¢Ð@þ çÜ…QÅË$ AÆÿ¬¯@þ Ðésìý Ð@þ$«§æþÅ a = b Ìôý§é a < b Ìôý§é a > b ËÌZ HO§ðþ¯é JMæü çÜ…º…«§æþ… 
Ð@þ*{™èþÐóþ$ E…r$…¨. 

2. 	 a < b Ð@þ$ÇÄ¶ý¬ b < c AÆÿ¬¯@þ a < c AÐ@þ#™èþ$…¨	   3. a < b  AÆÿ¬¯@þ a + c < b + c AÐ@þ#™èþ$…¨

4. 	 a < b Ð@þ$ÇÄ¶ý¬ c > 0 AÆÿ¬¯@þ ac < bc , JMæüÐóþâ¶ý c < 0 AÆÿ¬¯@þ ac > bc AÐ@þ#™èþ$…¨.
	 AMæüÆæÿ×îýÄ¶ý$, MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË¯@þ$ ¡çÜ$Mæü$° Oò³ °Ä¶ý$Ð@þ*Ë¯@þ$ çÜÇ ^èþ*yæþ…yìþ. 

  º¬×ý çÜ…QÅË Ð@þÆæÿYÐ@þÊË…  

	 a = b AÆÿ¬¯@þ b2 = a A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$. 
	 ©°° ºsìýt 5  = x AÆÿ¬¯@þ x2 = 5 A° Ð@þ$¯@þMæü$ AÆæÿ¦Ð@þ$Ð@þ#™èþ$…¨. 
	 A§óþ Ñ«§æþ…V> H ÐéçÜ¢Ð@þ çÜ…QÅ Äñý¬MæüP Ð@þÆæÿYÐ@þ¬ AÆÿ¬¯@þ GËÏç³šyæþ$ º¬×ôý™èþÆæÿ çÜ…RôýÅ Ð@þçÜ$¢…¨. A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$.  
A¯@þV> H ÐéçÜ¢Ð@þ çÜ…QÅ Äñý¬MæüP Ð@þÆæÿYOÐðþ$¯é Gç³šyæþ$ Mæü*yé º¬×ý çÜ…QÅ M>§æþ$. M>° ( -5  )2 = -5 \ -5  A¯óþ¨ ÐéçÜ¢Ð@þ 
çÜ…QÅ M>§æþ$. 

	 A¯@þV> º¬×ý ÐéçÜ¢Ð@þ çÜ…QÅ Äñý¬MæüP Ð@þÆæÿYÐ@þÊËÐ@þ¬ ÐéçÜ¢Ð@þ çÜ…QÅ M>§æþ$. 

A¿êÅçÜ Ð@þ*ÍMæü 2.2

(1) 	 4 2  A¯óþ çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° °Ææÿ*í³…^èþ…yìþ.  
(2) 	3 + 5  A¯óþ çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° °Ææÿ*í³…^èþ…yìþ. 
(3)	 5 , 10  Ë¯@þ$ çÜ…RêÅ ÆóÿQOò³ ^èþ*ç³…yìþ.
(4)	 Mìü…§æþ °Ð@þÓºyìþ¯@þ çÜ…QÅË Ð@þ$«§æþÅVæüË HOÐðþ¯é Ð@þÊyæþ$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË¯@þ$ Æ>Ä¶ý$…yìþ. 
	 (i) 0.3 Ð@þ$ÇÄ¶ý¬ -0.5		  (ii) -2.3 Ð@þ$ÇÄ¶ý¬ -2.33

	 (iii) 5.2 Ð@þ$ÇÄ¶ý¬ 5.3		  (iv) -4.5 Ð@þ$ÇÄ¶ý¬ -4.6

™ðþË$çÜ$Mæü$…§é….

  «§æþ¯@þ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË Ð@þÆæÿYÐ@þÊË… (Root of positive rational number)
	 x2 = 2 AÆÿ¬¯@þ x = 2  Ìôý§é x = - 2  AÐ@þ#™èþ$…¨. 2  Ð@þ$ÇÄ¶ý¬ - 2 Ë$ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË° Ð@þ$¯@þMæü$ 
™ðþË$çÜ$.  ,7 83 4  Ìê…sìý çÜ…QÅË$ Mæü*yé MæüÆæÿ×îýÄ¶ý$ çÜ…QÅËÐ@þ#™éÆÿ¬.
	 n «§æþ¯@þ ç³NÆæÿ~ çÜ…QÅ AÆÿ¬ xn = a AÆÿ¬¯@þrÏÆÿ¬™óþ x A¯óþ¨ a Äñý¬MæüP n Ð@þ Ð@þÊË… A° A…sêÆæÿ$. D Ð@þÊËÐ@þ¬ 
AMæüÆæÿ×îýÄ¶ý$ Ìôý§é MæüÆæÿ×îýÄ¶ý$Ð@þ¬ AÐ@þ#™éÆÿ¬.
	 E§é: 25 = 32 \ 2 A¯óþ¨ 32 Äñý¬MæüP 5 Ð@þ Ð@þÊË AMæüÆæÿ×îýÄ¶ý$Ð@þ¬, M>°  x5 = 2 AÆÿ¬¯@þ x = 25  C¨ MæüÆæÿ×îýÄ¶ý$ 
çÜ…QÅ AÐ@þ#™èþ$…¨. 
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 MæüÆæÿ×ý$Ë$ (Surds)

	 5 A¯óþ¨ JMæü AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$. M>° 5  A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>§æþ$. H Ñ«§æþ…V>O¯ðþ™óþ ÐéçÜ¢Ð@þ 
çÜ…QÅ Äñý¬MæüP Ð@þÆæÿYÐ@þÊË… Ìôý§é çœ$¯@þýÐ@þÊË… AMæüÆæÿ×îýÄ¶ý$ Ìôý§é MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…§ø A§óþ Ñ«§æþ…V> nÐ@þ Ð@þÊË… Mæü*yé 
AMæüÆæÿ×îýÄ¶ý$ Ìôý§é MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÄôý$Å AÐ@þM>Ô¶ý… E…¨. 

n A¯óþ¨ 1 Mæü…sôý ò³§æþª ç³NÆæÿ~ çÜ…QÅ AÆÿ¬, a A¯@þ$ «§æþ¯@þ ÐéçÜ¢Ð@þ çÜ…QÅ Äñý¬MæüP n Ð@þ Ð@þÊË… x ^óþ çÜ*_…_¯@
þrÏÆÿ¬™óþ xn = a Ìôý§é an = x A° Æ>Ýë¢Ææÿ$.

a A¯óþ¨ «§æþ¯@þ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÆÿ¬ a Äñý¬MæüP n Ð@þ Ð@þÊË… x A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÆÿ¬¯@þrÏÆÿ¬™óþ x ¯@þ$ 
MæüÆæÿ×ìý (MæüÆæÿ×îýÄ¶ý$ Ð@þÊË…) A° A…sêÆæÿ$.  

an  A¯óþ¨ MæüÆæÿ×ìý AÆÿ¬¯@þ^ø " '¯@þ$ MæüÆæÿ×ìý Væü$Ææÿ$¢ (radical sign) A° A…sêÆæÿ$. n¯@þ$ AMæüÆæÿ×ìý Äñý¬MæüP
ç³ÇÐ@þ*×ý… (order of the surd) A…sêÆæÿ$, Ð@þ$ÇÄ¶ý¬ a ¯@þ$ MæüÆæÿ×ìý Ýë¦¯@þ çÜ…QÅ (radicand) A° A…sêÆæÿ$. 

(1) a = 7, n = 3, A¯@þ$Mö°¯@þ 73  A¯óþ¨ MæüÆæÿ×ìý AÐ@þ#™èþ$…¨. G…§æþ$Mæü¯@þV> 73  A¯óþ¨ JMæü MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ.
(2) a = 27 Ð@þ$ÇÄ¶ý¬ n = 3 A¯@þ$Mö°¯@þ 273  = 3 A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>§æþ$. M>ºsìýt 273  A¯óþ¨ MæüÆæÿ×ìý M>§æþ$.
(3) 83 A¯óþ¨ MæüÆæÿ×ìý AÐ@þ#™èþ$…§é?

83 = p A¯@þ$Mø…yìþ 		 p3 = 8. 	 H çÜ…QÅ Äñý¬MæüP çœ$¯@þ… 8 AÐ@þ#™èþ$…¨?
2 Äñý¬MæüP çœ$¯@þ… 8 A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$.

83 ÌZ a  = 8 A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ. CMæüPyæþ n = 3 A¯óþ¨ «§æþ¯@þ ç³NÆæÿ~ çÜ…QÅ. M>° 83 A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ M>§æþ$.
G…§æþ$Mæü¯@þV> 8 Äñý¬MæüP çœ$¯@þ Ð@þÊË… 2. \ 83  MæüÆæÿ×ìý M>§æþ$. 
(4) Cç³šyæþ$ 84  Væü$Ç…_ BÌZ_§éª…

CMæüPyæþ a = 8,  MæüÆæÿ×ìý Äñý¬MæüP ç³ÇÐ@þ*×ý…  n = 4; M>° 8 A¯óþ H AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅMæü$¯@þ$ ¯éËYÐ@þ çœ*™èþ… M>§æþ$. A¯@þV>

84 A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨. \ 84  JMæü MæüÆæÿ×ìý AÐ@þ#™èþ$…¨.
Ð@þ$¯@þ… MóüÐ@þË… ç³ÇÐ@þ*×ý… 2 VæüË A¯@þV> 3 , 7 , 42  Ððþ¬§æþËVæü$ MæüÆæÿ×ý$Ë Væü$Ç…_ BÌZ_…^èþ$§é…. ç³ÇÐ@þ*×ý… 

	 2 VæüË MæüÆæÿ×ý$Ë¯@þ$ Ð@þÆæÿY MæüÆæÿ×ý$Ë$ A…sêÆæÿ$. 

  MæüÆæÿ×ìý çÜ*Mæü‡ Ææÿ*ç³Ð@þ¬
Aç³šyæþç³šyæþ$ MæüÆæÿ×ý$Ë¯@þ$ CÌê çÜ*Mîü‡MæüÇ…^èþÐ@þ^èþ$a. E§é: (i) 48  = 16 3´ = 16  ´ 3  = 4 3

(ii) 98  = 49 2´  = 49 ´ 2  = 7 2

2 , 3 , 5 ....Ìê…sìý Mö°² MæüÆæÿ×ý$Ë$ çÜ*Mæü‡ Ææÿ*ç³…ÌZ E¯@þ² MæüÆæÿ×ý$Ë$ Ðésìý° C…M> çÜ*Mæü‡ Ææÿ*ç³…ÌZMìü Ð@þ*ÆæÿaÌôýÐ@þ¬. 

  çÜgê¡ MæüÆæÿ×ý$Ë$ (Similar or like surds)

2 , -3 2 , 4
5 2  Ë$ Mö°² çÜgê† MæüÆæÿ×ý$Ë$ p Ð@þ$ÇÄ¶ý¬ q Ë$ Æðÿ…yæþ$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ AÆÿ¬¯@þ^ø

p a ,  q a Ë¯@þ$ çÜgê† MæüÆæÿ×ý$Ë$ A…sêÆæÿ$. Æðÿ…yæþ$ MæüÆæÿ×ý$Ë$ çÜgê† MæüÆæÿ×ý$Ë$ AÐ@þyé°Mìü Ðésìý ç³ÇÐ@þ*×ý… A§óþ Ñ«§æþ…V>
Ðésìý MæüÆæÿ×ìýÝë¦¯@þ çÜ…QÅË$ çÜÐ@þ*¯@þ…V> E…yæþÐ@þÌñý¯@þ$. 
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45 , 80  D MæüÆæÿ×ý$Ë ç³ÇÐ@þ*×ý… 2, A¯@þV> Ðésìý ç³ÇÐ@þ*×ý… çÜÐ@þ*¯@þ…. M>° MæüÆæÿ×ìý Ýë¦¯@þ çÜ…QÅ çÜÐ@þ*¯@þ… M>§æþ$. M>Ð@þ#¯@þ 
CÑ çÜgê† MæüÆæÿ×ý$Ë$ M>Ð@þ#. D MæüÆæÿ×ý$Ë¯@þ$ çÜ*Mîü‡MæüÇ§éª….

45  = 9 5´ = 9  ´ 5  = 3 5   Ð@þ$ÇÄ¶ý¬ 80  = 16 5´  = 16  ´ 5  = 4 5

	 3 5  Ð@þ$ÇÄ¶ý¬ 4 5  Ë$ çÜgê¡Ä¶ý$ MæüÆæÿ×ý$Ë$ AÐ@þ#™éÆÿ¬ 

A¯@þV> 45  Ð@þ$ÇÄ¶ý¬ 80  D MæüÆæÿ×ý$Ë çÜ*Mæü‡ (çÜÆæÿâ¶ý) Ææÿ*ç³… çÜgê† MæüÆæÿ×ý$Ë$ AÐ@þ#™éÆÿ¬.

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

çÜ*Mæü‡ (çÜÆæÿâ¶ý) Ææÿ*ç³…ÌZ E¯@þ² MæüÆæÿ×ý$Ë Äñý¬MæüP ç³ÇÐ@þ*×ý… Ð@þ$ÇÄ¶ý¬ MæüÆæÿ×ìýÝë¦¯@þ çÜ…QÅË$ çÜÐ@þ*¯@þ… AÆÿ¬¯@þ B MæüÆæÿ×ý$Ë¯@þ$ 
çÜgê† MæüÆæÿ×ý$Ë$ A…sêÆæÿ$

™ðþË$çÜ$Mæü$…§é….

  MæüÆæÿ×ý$Ë¯@þ$ ´ùËayæþ… (Comparison of surds)

a, b, k Ë$ «§æþ¯@þ ÐéçÜ¢Ð@þ çÜ…QÅË$ A¯@þ$Mö°¯@þ

a <b  ©°° ºsìýt ak < bk Ð@þçÜ$¢…¨.   \ a 2< ab < b2

A¯@þV> a < b I¯@þ a 2< b2

CÌêV> M>Mæü$…yé a 2< b2 I¯@þ^ø a  = b, a  > b Ð@þ$ÇÄ¶ý¬ a < b Ýë«§æþÅÐ@þ$Ð@þ#™èþ$…§ø ^èþ*§éª…. 

a  = b ° ºsìýt a 2 = b2, a  > b ¯@þ$ ºsìýt a2 > b2 ËÀçÜ$¢…¨ M>± C¨ AÝë«§æþÅ….

\ a < b ËÀçÜ$…¨. A¯@þV> a 2< b2  AÆÿ¬™óþ a < b
CMæüPyæþ a, b Ë$ ÐéçÜ¢Ð@þ çÜ…QÅË$ M>Ð@þyæþ…^óþ AÑ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ Ìôý§é MæüÆæÿ×îýÄ¶ý$ çÜ…QÅË$ M>Ð@þ^èþ$a¯@þ$.
©°° Eç³Äñý*W…_ Æðÿ…yæþ$ MæüÆæÿ×ý$Ë Ð@þ$«§æþÅ _¯@þ²&ò³§æþª¯@þ$ ç³È„ìü…^èþ$§é…. 

(i) 6 2 , 5 5 (ii) 8 3 , 192 (iii) 7 2 , 5 3

36  ´ 2 ? 25  ´ 5 64 ´ 3   ? 192 49  ́  2   ? 25  ́  3

72 ? 125 192 ? 192 98 ? 75

      M>°   72 <  125		  M>° 192  =  192	          M>°  98   >    75

     \ 6 2 <   5 5            \ 192 = 192  \ 7 2    >   5 3

			 Ìôý§é			  \ 8 3 = 192 Ìôý§é			

	 (6 2 )2  (5 5 )2,						 (7 2 )2  (5 3 )2,

			 72 < 125							  	 98 > 75

  \ 6 2 <    5 5 \ 7 2    >   5 3
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  çÜgê† MæüÆæÿ×ý$ËOò³ {ç³“MìüÄ¶ý$Ë$ (Operations on like surds)

çÜgê† MæüÆæÿ×ý$ËOò³ çÜ…MæüË¯@þÐ@þ¬, Ð@þÅÐ@þMæüË¯@þÐ@þ¬, Væü$×ýM>Ææÿ…, ¿êV>àÆæÿ… A¯@þ$ {ç³“MìüÄ¶ý$Ë¯@þ$ ^óþÄ¶ý$Ð@þ^èþ$a¯@þ$.

E§é: (1) çÜ*Mîü‡MæüÇ…^èþ…yìþ  7 3  + 29 3 	 	

Ýë«§æþ¯@þ: 7 3  + 29 3  = (7 + 29) 3  = 36 3 			 

E§é: (2) çÜ*Mîü‡MæüÇ…^èþ…yìþ:  7 3  - 29 3

Ýë«§æþ¯@þ: 7 3  - 29 3  = (7 - 29) 3  = -22 3

E§é: (3) çÜ*Mîü‡MæüÇ…^èþ…yìþ:  13 8  + 
1
2 8  - 5 8

Ýë«§æþ¯@þ: 13 8  + 
1
2

8  - 5 8  	 = (13 + 1
2

 -5) 8  = ( 26 1 10
2

+ − ) 8  

		  = 17
2

8 = 17
2

4 2´  

	 	 = 17
2

 ´ 2 2    =17 2

E§é:(4)  çÜ*Mîü‡MæüÇ…^èþ…yìþ:  

Ýë«§æþ¯@þ:             =  

           					     =   

           					     =  (8 + 2 - 5) 5

           					     =  5 5

E§é:(5) MæüÆæÿ×ý$Ë¯@þ$ Væü$×ìý…^èþ…yìþ: 7  ´ 42

Ýë«§æþ¯@þ: 7  ´ 42  = 7 42´  = 7 7 6´ ´ =7 6 	        ( 7 6  A¯óþ¨ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ) 

E§é: (6) MæüÆæÿ×ý$Ë¯@þ$ ¿êW…^èþ…yìþ 125  ¸ 5

Ýë«§æþ¯@þ: 
125

5  =
125

5  = 25  = 5		  (5 A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ) 

E§é: (7) 50  ´ 18  = 25 2 9 2´ ´ ´  = 5 2  ´ 3 2  = 15 ´ 2 = 30 

Æðÿ…yæþ$ MæüÆæÿ×ý$Ë Ëºª… Ìôý§é ¿êVæüçœË… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐöÓ^èþ$a¯@þ° Oò³ E§éçßýÆæÿ×ýË ¯@þ$…yìþ ™ðþË$çÜ$Mø…yìþ.

    BÌZ_…^èþ…yìþ

9 16 9 16

100 36 100 36

+ +

+ +

   

      

? =
? =
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  MæüÆæÿ×ý$Ë AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ (Rationalization of surd)

	 Æðÿ…yæþ$ MæüÆæÿ×ý$Ë Ëºª… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÆÿ¬¯@þ^ø ÐésìýÌZ H§óþ° JMæü MæüÆæÿ×ìý° Æðÿ…yæþÐ@þ MæüÆæÿ×ìý Äñý¬MæüP B Æðÿ…yæþ$ 

MæüÆæÿ×ý$Ë$ ý AMæüÆæÿ×îýÄ¶ý$ M>Ææÿ×ê…Mæü… (Rationalizing Factor) A…sêÆæÿ$. 

E§é: (1) MæüÆæÿ×ìý 2 ¯@þ$ 2 ^óþ Væü$×ìý…_¯@þ 2 2´  = 4  ËÀçÜ$¢…¨. 4  = 2 A¯óþ¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨. 

		\  2  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… 2  AÐ@þ#™èþ$…¨. 

E§é: (2) 2  ´ 8 Ë¯@þ$ Væü$×ìý…^èþ…yìþ.

2  ´ 8  = 16  = 4 A¯óþ¨ JMæü AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨ 

		  \ 2  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… 8  AÐ@þ#™èþ$…¨.

A§óþ Ñ«§æþ…V> 8 2  A¯óþ MæüÆæÿ×ìý Mæü*yé 2  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÐ@þ#™èþ$…¨. 

G…§æþ$Mæü¯@þV> 2  ´ 8 2  =  8 2  ´ 2  = 8 ´ 2 = 16. 

6 , 16  50  CÑ 2  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýM>Ë$ AÐ@þ#™éÄ¶ý*? çÜÇ^èþ*yæþ…yìþ?

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

C_a¯@þ MæüÆæÿ×ìýMìü JMóü AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… E…yæþ§æþ$. H§óþ° JMæü MæüÆæÿ×ìý C_a¯@þ MæüÆæÿ×ìýMìü AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÆÿ¬¯@þ §é°° 
Ô¶ý*¯óþÅ™èþÆæÿ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ^óþ Væü$×ìý…^èþV> ËÀ…^óþ MæüÆæÿ×ìý Mæü*yé C_a¯@þ MæüÆæÿ×ìýMìü AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÐ@þ#™èþ$…¨.

E§é: (3) 27  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ: 27   =   9 3#  = 3 3 \ 3 3  ´ 3  = 3 ´ 3 = 9 C¨ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ

\ 3  A¯óþ¨ MæüÆæÿ×ìý 27  Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÐ@þ#™èþ$…¨.

27   = 3 3  A¯@þV> 3 3   ´ 3 3  = 9 ´ 3 = 27 A° Væü$Ææÿ$¢…^èþ$Mø…yìþ.

	 A¯@þV> 27  D C_a¯@þ MæüÆæÿ×ìýMìü 3 3 A¯óþ¨ Mæü*yé AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÐ@þ#™èþ$…¨. CÐóþ M>Mæü$…yé 4 3 ,  

7 3  Ìê…sìý A¯óþMæü Væü$×ýM>Ë$ ËÀÝë¢Æÿ¬. ÒsìýÌZ 3  A¯óþ¨ çÜ*Mæü‡ Ææÿ*ç³…ÌZ E¯@þ²r$Ð@þ…sìý AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… AÐ@þ#™èþ$…¨.

E§é: (4) 1
5

 Äñý¬MæüP àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý$…yìþ.

Ýë«§æþ¯@þ: 
1
5

 = 
1
5

 ´ 5
5

 = 5
5         .....ËÐ@þ, àÆ>Ë¯@þ$ 5 ^óþ Væü$×ìý…^èþV>

E§é: (5) 
3

2 7
  Äñý¬MæüP àÆæÿ…¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý$…yìþ. 

Ýë«§æþ¯@þ:   
3

2 7     = 
3

2 7  ´ 7
7

=  
3 7
2 7´  = 

3 7
14       (CMæüPyæþ  2 7 ¯@þ$  7 ^óþ Væü$×ìýõÜ¢ ^éË$)
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C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

àÆæÿ…¯@þ$ AMæüÆæÿ×îýÄ¶ý$… ^óþÄ¶ý¬rMæü$ AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü… Eç³Äñý*Væü ç³yæþ$™èþ$…¨.    
H§óþ° çÜ…QÅ Äñý¬MæüP àÆæÿ… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þyæþ… A¯@þ$Mæü*Ë…V> E…r$…¨. M>ºsìýt àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÝë¢Ææÿ$. 

A¿êÅçÜ Ð@þ*ÍMæü 2.3

(1) Mìü…¨ MæüÆæÿ×ý$Ë ç³ÇÐ@þ*×ý…¯@þ$ ^ðþç³µ…yìþ. 

	 (i) 73       (ii) 5 12       (iii) 104       (iv) 39       (v) 183

(2) 	Mìü…¨ ÐésìýÌZ H çÜ…QÅË$ MæüÆæÿ×ý$Ë$ AÐ@þ#™éÄñý* ^ðþç³µ…yìþ. 

	 (i) 	 513 	      (ii) 164       (iii) 815       (iv) 256       (v) 643       (vi) 
22
7

(3) 	Mìü…¨ MæüÆæÿ×ý$Ë f™èþËÌZ H f™èþË$ çÜgê†, Ñgê† MæüÆæÿ×ý$Ë$ AÐ@þ#™éÄñý* Væü$Ç¢…^èþ…yìþ.

	 (i) 52 , 5 13 		  (ii) 68 , 5 3 	 (iii) 4 18 , 7 2 	

	 (iv) 19 12 , 6 3 	 (v) 5 22 , 7 33 	 (vi) 5 5 , 75

(4)  Mìü…¨ MæüÆæÿ×ý$Ë¯@þ$ çÜ*Mîü‡MæüÇ…^èþ…yìþ. 

	 (i) 27      (ii) 50       (iii) 250       (iv) 112      (v) 168

(5) Mìü…¨ MæüÆæÿ×ý$Ë f™èþË¯@þ$ ´ùËa…yìþ

	 (i) 7 2 , 5 3 		  (ii) 247 , 274  	 (iii) 2 7 , 28   	

	 (iv) 5 5 , 7 2  	 (v) 4 42 , 9 2 	 (vi) 5 3 , 9	 (vii) 7, 2 5

(6) çÜ*Mîü‡MæüÇ…^èþ…yìþ. 

	 (i) 5 3  + 8 3 			  (ii) 9 5  -  4 5  + 125

	 (iii) 7 48  - 27  - 3   	 (iv)  7  - 3
5

7  + 2 7  	

(7)	 Væü$×ìý…_ çÜ*Mæü‡Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ

	 (i) 3 12  ´ 18 	 (ii) 3 12  ´ 7 15

	 (iii) 3 8  ´ 5 		 (iv) 5 8  ´ 2 8  

(8) 	¿êW…_, çÜ*Mîü‡MæüÇ…^èþ…yìþ.

	 (i) 98  ¸ 2      (ii)     125  ¸ 50     (iii) 54  ¸ 27     (iv) 310  ¸ 5

(9) àÆæÿ…¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý$…yìþ. 

	 (i) 3
5

     (ii) 1
14

     (iii) 5
7

     (iv) 
6

9 3      (v) 
11

3
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=

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é…

	 JMæüÐóþâ¶ý a  > 0, b > 0 AÆÿ¬¯@þ ab a b= × = ab a b= ×

	 ( )( )a b a b a b+ − = −2 2 ;		   a a( ) =
2

;		   a a2 = A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$

	 Væü$×ìý…^èþ…yìþ 

E§é (1)  2 ( 8  + 18 ) 	    

     	        = = × + ×

+=
2 8 2 18

16 36

	

		  =    4 + 6

		  =    10

    E§é (2) ( 3 - 2 )(2 3 -3 2 )
                  

= −( ) − −( )
= × − × − × + ×

−

+

= × − + ×
= −

3 2 3 3 2 2 2 3 3 2

3 2 3 3 3 2 2 2 3 2 3 2

2 6 2 6

6 6

3 3 3 2
5 66

612 5= −

=
=
=
=
=

  ™ðþË$çÜ$Mæü$…§é….

  Ð@þÆæÿY MæüÆæÿ×ý$Ë ¨Óç³¨ Ææÿ*ç³… (Binomial quadratic surd) 

y	�	 5  + 3 ; 3
4

+ 5  Ë$ MæüÆæÿ×ý$Ë ¨Óç³¨ Ææÿ*ç³…. A§óþ Ñ«§æþ…V>  5  - 3 ;    3
4

- 5  Ë$ 		

		 Mæü*yé MæüÆæÿ×ý$Ë ¨Óç³§æþ Ææÿ*ç³….

			   Mìü…¨ Væü$×ýM>Ææÿ… ¯óþÆæÿ$aMø…yìþ. 

yy 	� ( a  + b ) ( a  - b ) = ( a )2 - ( b )2 = a -b 

yy 	� ( 5  + 3 )( 5  - 3 ) = ( 5 )2 -( 3 )2 = 5 - 3 = 2

yy 	� ( 3 + 7 )( 3 - 7 ) = ( 3 )2 - ( 7 )2 = 3 - 7 = -4

yy 	� (
3
2 + 5 )(

3
2 - 5 ) = (

3
2 )2 - ( 5 )2 =

9
4  - 5 =

9 20
4

-
 = -

11

4

 		 � ( 5  + 3 ) Ð@þ$ÇÄ¶ý¬ ( 5  - 3 ) D ¨Óç³§æþ MæüÆæÿ×ý$Ë f™èþË Ëºª… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨.  

CÌê…sìý ¨Óç³§æþ MæüÆæÿ×ý$Ë f™èþË¯@þ$ çÜ…Ä¶ý¬VæüÃ f™èþË$ A…sêÆæÿ$. 

		  ¨Óç³§æþ MæüÆæÿ×ìý Ð@þ$ÇÄ¶ý¬ §é° çÜ…Ä¶ý¬VæüÃ f™èþË$ ç³ÆæÿçÜµÆæÿ… AMæüÆæÿ×îýÄ¶ý$ Væü$×ýM>Ë$ AÐ@þ#™éÆÿ¬. 

		  5 - 3  Ìôý§é 3 - 5  ËÌZ {ç³† ¨Óç³§æþ MæüÆæÿ×ìý 5  + 3  A¯@þ$ ¨Óç³§æþ MæüÆæÿ×ìýMìü çÜ…Ä¶ý¬VæüÃ f™èþ AÐ@þ#™èþ$…¨. 

		  A§óþ Ñ«§æþ…V> 7 + 3  Äñý¬MæüP çÜ…Ä¶ý¬VæüÃ f™èþý 7 - 3  AÐ@þ#™èþ$…¨. 
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C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

¨Óç³§æþ MæüÆæÿ×ý$Ë çÜ…Ä¶ý¬VæüÃ f™èþÌZ° ç³§éË Ëºª… GËÏç³šyæþ* AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅÄôý$ AÐ@þ#™èþ$…¨. 

  ™ðþË$çÜ$Mæü$…§é….

  àÆæÿÐ@þ¬ Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ (Rationalization of the denominator)

	 ¨Óç³§æþ MæüÆæÿ×ìý Ð@þ$ÇÄ¶ý¬ çÜ…Ä¶ý¬VæüÃ f™èþË MæüÆæÿ×ý$Ë Ëºª… AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ Eç³Äñý*W…_ 
àÆæÿ…ÌZ ¨Óç³§æþ MæüÆæÿ×ìý MæüÍY¯@þ çÜ…QÅË àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$… ^óþÄ¶ý$Ð@þ^èþ$a.

E§é (1)   1
5 3-

 ¯@þ…§æþÍ àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$… ^óþÄ¶ý$…yìþ.

Ýë«§æþ¯@þ: 5  - 3  D ¨Óç³§æþ MæüÆæÿ×ìý Äñý¬MæüP çÜ…Ä¶ý¬VæüÃ f™èþ 5  + 3 .

1
5 3-  

 = 
1

5 3 -
´

 +  
 +  

 +  
 ( ) -( )

 +   +  
2 2

5 3
5 3

5 3
5 3

5 3
5 3

5 3
2

= =
−

=

E§é (2) 
 

 3 +  
8

2 5  ¯@þ…§æþÍ àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý¬Ð@þ¬. 

Ýë«§æþ¯@þ:    3 +2 5  D ¨Óç³§æþ MæüÆæÿ×ìý Äñý¬MæüP çÜ…Ä¶ý¬VæüÃ f™èþ  3   2 5- .

 
 3 +  

8
2 5

=  
 3 +  

8
2 5

 ´  3 -
 3 -

2 5
2 5

= 
8 3   

3  
2 2

2 5

2 5

−

−  

( )
( ) ( )

= 8 3  - 8
 9  - 

´
´
2 5
2 5

 = 24 2 5
18 5

 - 8
  - 

 = 24 2 5
13
 - 8

 

A¿êÅçÜ Ð@þ*ÍMæü 2.4

(1) Væü$×ìý…^èþ…yìþ

(i) 3 ( 7  - 3 ) (ii) ( 5  - 7 ) 2 (iii) (3 2 - 3 )(4 3 - 2 )

(2)  Mìü…¨ Ðésìý àÆæÿÐ@þ¬Ë¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý$…yìþ.

(i) 
1

7 2+
	 (ii) 3

5 3 2 2 -
(iii) 

4
7 3+4

(iv) 5 3
5 3
-

 +
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 ™ðþË$çÜ$Mæü$…§é….

  ç³ÆæÿÐ@þ$ Ð@þÊËÅÐ@þ¬ (Absolute value)

	 x A¯óþ¨ ÐéçÜ¢Ð@þ çÜ…QÅ AÆÿ¬¯@þ x Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅÐ@þ¬ (Absolute Value) Ìôý§é çÜ…RêÅ ÆóÿQOò³ çÜ$¯é²  

¯@þ$…yìþ §é° §æþ*Ææÿ…¯@þ$ ½x½A° Æ>Ýë¢Ææÿ$. ½x½ ¯@þ$ x Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅÐ@þ¬ A° ^èþ§æþ$Ð@þ#™éÐ@þ¬.

	 Mìü…¨ Ñ«§æþ…V> ç³ÆæÿÐ@þ$ Ð@þÊËÅÐ@þ¬¯@þ$ °ÆæÿÓ_…^èþÐ@þ^èþ$a.

	

	

x > 0 AÆÿ¬¯@þ ½x½ = x	 JMæüÐóþâ¶ý x «§æþ¯@þ çÜ…QÅ AÆÿ¬¯@þ x Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅ… x AÐ@þ#™èþ$…¨.

x = 0 AÆÿ¬¯@þ ½x½ = 0	 JMæüÐóþâ¶ý x çÜ$¯@þ² AÆÿ¬¯@þ x Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅ… çÜ$¯@þ² AÐ@þ#™èþ$…¨.	            

x < 0 AÆÿ¬¯@þ ½x½ = -x	 JMæüÐóþâ¶ý x º¬×ý çÜ…QÅ AÆÿ¬¯@þ x Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅ… §é°Mìü Ð@þÅ†ÆóÿMæü çÜ…QÅ AÐ@þ#™èþ$…¨. 

E§é: (1) ½3½ = 3 		  ½-3½ = -(-3) = 3	  	 ½0½ = 0

		  H ÐéçÜ¢Ð@þ çÜ…QÅ Äñý¬MæüP ç³ÆæÿÐ@þ$ Ð@þÊËÅ… º¬×ý çÜ…QÅ M>§æþ$. 

E§é:  (2) Mìü…¨ ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

		  (i) ½9-5½= ½4½ = 4		  (ii) ½8-13½= ½-5½= 5 	

		  (iii) ½8½-½-3½= 5	  	 (iv) ½8½´½4½= 8 ´ 4 = 32

E§é:  (3) ½x-5½= 2¯@þ$ Ýë«¨…^èþ…yìþ.

Ýë«§æþ¯@þ: 	  ½x-5½= 2 	 \ x - 5 = +2	 Ìôý§é  x - 5 = -2

			   \ x = 2 + 5	 Ìôý§é   x = -2+5

			   \   x = 7	Ìôý§é 	 x = 3

		
A¿êÅçÜ Ð@þ*ÍMæü  2.5

(1) ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

	 i) ½15 - 2½           (ii)  ½4 - 9½           (iii) ½7½´½-4½

(2) Ýë«¨…^èþ…yìþ. 

	 (i) ½3x-5½= 1     (ii) ½7-2x½= 5     (iii) ½
8

2
- x

½= 5     (iv) ½5+
x
4 ½= 5
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-
3
42 512

-119 2

-9 -5.........

3 11 5 7

-3 2

3

2 34 6

465
5  ´´3 5

¸ 3

31

+3

+10 6

´2

´ 2

¸5

¯

 ´ 8

çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬ 2

Mæü–™èþÅÐ@þ¬ (I) :  ç³MæüP¯@þ$¯@þ² M>Ææÿ$zËOò³ Mö°² ÐéçÜ¢Ð@þ  
çÜ…QÅË$ Æ>Ä¶ý$ºyézÆÿ¬. Ðésìý° Eç³Äñý*W…_, Mæü*yìþMæü, 
¡íÜÐóþ™èþ, Væü$×ýM>Ææÿ…, ¿êV>àÆæÿ…Ë Æðÿ…{yðþ…yæþ$ 
E§éçßýÆæÿ×ýË$  ™èþÄ¶ý*Ææÿ$ ^óþíÜ Ýë«¨…^èþ…yìþ. 

  Mæü–™èþÅÐ@þ¬ (II) :			    BÆæÿ…¿¶ý… (start)

(1) Mìü…¨ {ç³Ô¶ý²ËMæü$ ºçßý$ ç³Æ>ÅÄ¶ý$ËÌZ° Äñý*VæüÅOÐðþ$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mø…yìþ.

(i) Mìü…¨ Ðé°ÌZ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ H¨ ?

(A) 
16
25 (B) 5 	 (C) 

3
9 	(D) 196

(ii) Mìü…¨ Ðé°ÌZ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ H¨ ?

(A) 0.17	 (B) 1 .513 	 (C) .0 2746 	 (D) 0.101001000.....

(iii) 	Mìü…¨ Ðé°ÌZ H çÜ…QÅ Äñý¬MæüP §æþÔ>…Ô¶ý Ææÿ*ç³… A…™èþ…M>° AÐ@þÇ¢™èþ Ææÿ*ç³… AÐ@þ#™èþ$…¨?

(A) 
2
5 	 (B) 

3
16 	 (C) 

3
11 	 (D) 

137
25

(iv) çÜ…RêÅ ÆóÿQËOò³VæüË {ç³† ¼…§æþ$Ð@þ# §óþ°° çÜ*_çÜ$¢…¨?

(A) çÜçßýf çÜ…QÅ 	 (B) MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ 	 (C) AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ 	 (D) ÐéçÜ¢Ð@þ çÜ…QÅ

(v) 0.4 Äñý¬MæüP AMæüÆæÿ×îýÄ¶ý$ Ææÿ*ç³… H¨?

(A) 
4
9 	 (B) 

40
9 	 (C) 

3 6
9
.

	 (D) 
36
9
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	 (vi) n çÜ…ç³NÆæÿ~ Ð@þÆæÿYÐ@þ¬ M>° çÜ…QÅ AÆÿ¬™óþ n A¯óþ çÜ…QÅ Mìü…¨ ÐésìýÌZ H çÜ…QÅ AÐ@þ#™èþ$…¨ ? 

		  (A) çÜçßýf çÜ…QÅ 	  	 (B) AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅ  

		  (C) MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ 		  (D) A, B, C D Ð@þÊyæþ$ ç³Æ>ÅÄ¶ý*Ë$ M>Ð@þ^èþ$a. 

	 (vii) Mìü…¨ Ðé°ÌZ H çÜ…QÅ MæüÆæÿ×ìý M>§æþ$? 

		  (A) 7 	 (B) 173 	 (C) 643 	 (D) 193

	 (viii) 53  MæüÆæÿ×ìý ç³ÇÐ@þ*×ý… G…™èþ?

		  (A) 3 	 (B) 2		  (C) 6		  (D) 5

	 (ix) 2 5 + 3  D ¨Óç³§æþ MæüÆæÿ×ìý Äñý¬MæüP çÜ…Ä¶ý¬VæüÃ f™èþ H¨? 

		  (A) -2 5 + 3  	    (B) -2 5 - 3  	    (C) 2 3 - 5       (D) 3  + 2 5

	 (x) ½12 - (13+7) ´ 4½ Äñý¬MæüP ÑË$Ð@þ G…™èþ?

		  (A) -68		  (B) 68	 (C) -32	 (D) 32. 

(2) 	Mìü…¨ Ðésìý° 
p
q  Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ. 

	 (i) 0.555	 (ii) 29.568 	 (iii) 9.315 315 .....   (iv) 357.417417..... (v)30. 219

(3) Mìü…¨ çÜ…QÅË¯@þ$ §æþÔ>…Ô¶ý Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

	 (i) -5
7

	 (ii) 9
11

	 (iii)  5 	 (iv) 121
13

	 (v) 29
8

(4) 	5 + 7 A¯óþ çÜ…QÅ MæüÆæÿ×îýÄ¶ý$ çÜ…QÅ A° ^èþ*ç³…yìþ.  

(5) 	Mìü…¨ MæüÆæÿ×ý$Ë¯@þ$ çÜ*MîüÛÃMæüÇ…^èþ…yìþ.  

	 (i) 3
4

8  	(ii) -
5
9

45

(6)	 Mìü…¨ MæüÆæÿ×ý$Ë Äñý¬MæüP çÜ*Mæü‡ (çÜÆæÿâ¶ý) AMæüÆæÿ×îýÄ¶ý$ Væü$×ýMæü…¯@þ$ Æ>Ä¶ý$…yìþ. 

	 (i) 32  	(ii) 50  	 (iii) 27 	 (iv) 3
5

10 	 (v) 3 72 	 (vi) 4 11

(7)	 çÜ*Mîü‡MæüÇ…^èþ…yìþ. 

	 (i) 4
7

147 3
8

192 1
5

75+ - 	 (ii) 5 3 2 27 1
3

+ + 		 (iii) 216 5 6 294 3
6

- -+

	 (iv) 4 12 75 7 48- - 		 (v*) 2 48 75 1
3

- -

(8) 	àÆæÿÐ@þ¬¯@þ$ AMæüÆæÿ×îýÄ¶ý$Ð@þ¬ ^óþÄ¶ý$…yìþ. 

	 (i)
1
5    	   (ii) 

2
3 7 	  (iii) 

1
3 2- 	       (iv)

1
3 5 2 2+ 	      (v) 12

4 3 2-

���
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ç³§æþ…yìþ, ^èþÇa§éª….

p3 - 2
1 p2 + p ;  m2  + 2n3 -  3 m5; 6 CÐ@þ°² ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬Ë$.

sîý^èþÆŠÿ	 :		 Ñ§éÇ¦ Ñ${™èþ$ÌêÆ> p3 - 2
1 p2 + p , m2 + 2n3 -  3 m5, 6 {ç³† çÜÐ@þ*çÜÐ@þ¬ËÌZ JMöPMæüP

ç³§æþÐ@þ¬ ¡çÜ$Mø…yìþ. B ç³§æþÐ@þ¬ËÌZ° ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…MæüÐ@þ¬Ë¯@þ$ ^ðþç³µ…yìþ. 
Ð@þ*«§æþ$Ç	 :		 p3 - 2

1 p2 + p, D çÜÐ@þ*çÜÐ@þ¬ÌZ° ç³§æþÐ@þ¬Ë ^èþÆæÿÆ>Ô¶ý$Ë Äñý¬MæüP çœ*…™èþ…M>Ë$ “MæüÐ@þ$Ð@þ¬V> 3,2,1.
ÑÐóþMŠü	 :		 çÜÆŠÿ, m2 + 2n3 - 3 m5 çÜÐ@þ*çÜÐ@þ¬ÌZ° ç³§æþÐ@þ¬Ë ^èþÆæÿÆ>Ô¶ý$Ë Äñý¬MæüP çœ*…™é…M>Ë$ “MæüÐ@þ$Ð@þ¬V> 

2, 3, 5.
Æøíßý™Œþ	 :		 çÜÆŠÿ, 6 D çÜÐ@þ*çÜÐ@þ¬ÌZ ^èþÆæÿÆ>Ô¶ý$Ë$ ÌôýÐ@þ#. CMæüPyæþ 6=6×1= 6× x0 D Ñ«§æþÐ@þ¬V> Æ>Ä¶ý$Ð@þ^èþ$a¯@þ$.

M>Ð@þ#¯@þ 6 D çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ° ^èþÆæÿÆ>Õ çœ*™é…Mæü… 0 AÐ@þ#™èþ$…¨.
sîý^èþÆŠÿ	 :		 A¯@þV> Oò³ A°² çÜÐ@þ*çÜÐ@þ¬ËÌZ° ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…M>Ë$ «§æþ¯@þç³NÆæÿ~ çÜ…QÅË$ Ìôý§é çÜ$¯@þ² A¯@þV>  

ç³NÆ>~…M>Ë$. H ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬ÌZ° ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…M>Ë$ ç³NÆ>~…M>Ë$ AVæü$¯ø,  
B çÜÐ@þ*çÜÐ@þ¬¯@þ$ ºçßý$ç³¨ (polynomial) A° A…sêÆæÿ$. 6 C¨ Mæü*yé ºçßý$ç³¨ AÐ@þ#™èþ$…¨.  
6,-7, 2

1 ,0, 3  Ððþ¬§æþËVæü$ íÜ¦Ææÿ çÜ…QÅË¯@þ$ íÜ¦Ææÿ ºçßý$ç³¨ (Constant polynomial) A…sêÆæÿ$.
y  + 5 Ð@þ$ÇÄ¶ý¬ 1

y
- 3 CÑ ºçßý$ç³§æþ$Ë$ AÐ@þ#™éÄ¶ý*?

ÝëÆ>	 :	 çÜÆŠÿ, y  + 5 A¯óþ¨ ºçßý$ç³¨ M>§æþ$. G…§æþ$Mæü¯@þV> y  + 5 = y 2
1  + 5, ©°ÌZ y çœ*™é…Mæü… 

2
1 C¨ ç³NÆ>~…MæüÐ@þ¬ M>§æþ$.

gê¯Œþ		 :	 çÜÆŠÿ, y
1 - 3 C¨ Mæü*yé ºçßý$ç³¨ M>§æþ$. G…§æþ$Mæü¯@þV> y

1 - 3 = y-1 - 3, C^èþar y çœ*™é…Mæü…
- 1 C¨ ç³NÆ>~…MæüÐ@þ¬ M>§æþ$.

sîý^èþÆŠÿ	 :	 ºçßý$ç³§æþ$Ë$ M>° HÐóþ° I§æþ$ ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬Ë¯@þ$ Æ>íÜ AÑ G…§æþ$Mæü$ ºçßý$ç³§æþ$Ë$ M>Ðø  
M>Ææÿ×ýÐ@þ¬Ë¯@þ$ ™ðþËç³…yìþ.
				“Mìü…¨ {ç³Ô¶ý²Ë çÜÐ@þ*«§é¯@þÐ@þ¬Ë¯@þ$ ÐóþÆóÿÓÆæÿ$ E§éçßýÆæÿ×ýÐ@þ¬Ë$ ¡çÜ$Mö°, Ð@þ$ÇÄ¶ý¬ ÐésìýOò³ ^èþÇa…_ Ððþ§æþMæü…yìþ.
�	{ç³† ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬ JMæü ºçßý$ç³¨ AÐ@þ#™èþ$…§é?
�	{ç³† ºçßý$ç³¨ JMæü ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬ AÐ@þ#™èþ$…§é?

3 ºçßý$ç³§æþ$Ë$

• ºçßý$ç³§æþ$Ë ç³Ç^èþÄ¶ý$…	 •  ºçßý$ç³§æþ$ËOò³ {ç³“MìüÄ¶ý$Ë$ • ºçßý$ç³§æþ$Ë ç³ÇÐ@þ*×ý…
• çÜ…ÔóýÏçÙ ¿êVæüàÆæÿÐ@þ¬ • ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ • ÔóýçÙ íÜ§éª…™èþÐ@þ¬

 ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….
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JMæü ^èþÆæÿÆ>ÕÌZ° ºçßý$ç³¨ §é°ÌZ° ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ ºsìýt p(x), q(m), r(y)Ë$V> çÜ*_Ýë¢Ð@þ¬

	 	 E§éçßýÆæÿ×ýMæü$ p(x) = x3 + 2x2 + 5x - 3   q(m) = m2 + 1
2 m - 7 	 r(y) = y2 + 5

 ™ðþË$çÜ$Mæü$…§é….

  HMæü ^èþÆæÿÆ>ÕVæüË ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… (Degree of a polynomial in one variable)

sîý^èþÆŠÿ	 :	 2x7 - 5x + 9 D ºçßý$ç³¨ÌZ° ^èþÆæÿÆ>Õ Äñý¬MæüP A† ò³§æþª çœ*™é…Mæü… H¨?
igê		 :	 çÜÆŠÿ A°²…sìýMæü¯@þ² ò³§æþª çœ*…™é…Mæü… 7.
sîý^èþÆŠÿ	 :	 HMæü ^èþÆæÿÆ>ÕVæüË ºçßý$ç³¨ÌZ ^èþÆæÿÆ>Õ Äñý¬MæüP VæüÇçÙx çœ*™é…Mæü…¯@þ$ B ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… 
			   A…sêÆæÿ$. AÆÿ¬™óþ Cç³šyæþ$ ^ðþç³µ…yìþ, Oò³ ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… G…™èþ?
AÔZMŠü	 :	 çÜÆŠÿ, 2x7 - 5x + 9 D ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… 7.	
sîý^èþÆŠÿ	 :	 10 D ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… G…™èþ?
Æ>«§é	 :	 10 = 10 × 1 = 10 × x0 M>Ð@þ#¯@þ 10 D ºçßý$ç³¨ ç³ÇÐ@þ*×ý… 0.

sîý^èþÆŠÿ	 :	 10 Ð@þ*¨ÇV>¯óþý H§óþ° Ô¶ý*¯óþÅ™èþÆæÿ íÜ¦Ææÿ ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… 0 AÐ@þ#™èþ$…¨. Ô¶ý*¯@þÅ ºçßý$ç³¨ 	
			   Äñý¬MæüP ç³ÇÐ@þ*×ê°² °ÆæÿÓ_…^èþÌôýÐ@þ¬. 

  JMæüsìý Mæü…sôý GMæü$PÐ@þ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… 

	 ºçßý$ç³¨ÌZ° {ç³† ç³§æþÐ@þ¬ÌZVæüË ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…M>Ë H Ððþ¬™èþ¢… A°²…sìýMæü…sñý GMæü$PÐ@þ E…r$…§ø, B Ððþ¬™èþ¢…¯@þ$ 
ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… A…sêÆæÿ$

E§é.	 3m3n6 + 7m2n3 - mn CÑ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$ VæüË ºçßý$ç³¨. D ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… 9. 
	  (CMæüPyæþ çœ*™é…M>Ë Ððþ¬™èþ¢… 3 + 6 = 9, 2 + 3 = 5, 1 + 1 = 2)

	 2x , 5	 x4 + x , m2 - 3m  	 1
2 y2  - 2y + 5, x3 - 3  x2 + 5x

	 {ç³† ºçßý$ç³¨ÌZ JMóü ç³§æþÐ@þ¬	   {ç³† ºçßý$ç³¨ÌZ Æðÿ…yæþ$ ç³§æþÐ@þ¬Ë$	 {ç³† ºçßý$ç³¨ÌZ Ð@þÊyæþ$ ç³§æþÐ@þ¬Ë$	

	 HMæüç³¨	 ¨Óç³¨	 {†ç³¨	

ºçßý$ç³§æþ$Ë ÆæÿM>Ë$ (ç³§æþÐ@þ¬Ë çÜ…QÅ¯@þ$ ºsìýt)
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	Mæü–™èþÅÐ@þ¬ I: ^èþÆæÿÆ>Õ x Ð@þ$ÇÄ¶ý¬ 5 ç³ÇÐ@þ*×ý… VæüË HMæüç³¨, ¨Óç³¨ Ð@þ$ÇÄ¶ý¬ {†ç³§æþ$Ë {ç³†§é°Mìü JMæü E§éçßýÆæÿ×ý 
Æ>Ä¶ý$…yìþ

	      HMæüç³¨         ¨Óç³¨  	   {†ç³¨  

 Mæü–™èþÅÐ@þ¬ II : ç³ÇÐ@þ*×ý… 5 VæüË Æðÿ…yæþ$ ̂ èþÆæÿÆ>Ô¶ý$Ë JMæü ̈ Óç³¨ E§éçßýÆæÿ×ý ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$…yìþ 

ºçßý$ç³§æþ$Ë ÆæÿM>Ë$ (ç³ÇÐ@þ*×ýÐ@þ¬¯@þ$ ºsìýt)

 HMæü ^èþÆæÿÆ>Õ ºçßý$ç³¨

	 3x - 1, 7y 		  2y2 + y + 1, - 3x2        x3 + x2 + 2x + 3  , m  - m3 

	 ç³ÇÐ@þ*×ý…1		       ç³ÇÐ@þ*×ý… 2			          ç³ÇÐ@þ*×ý… 3		

	 ÆóÿTÄ¶ý$ ºçßý$ç³¨		        Ð@þÆæÿY ºçßý$ç³¨	  		         çœ$¯@þ ºçßý$ç³¨

	 Ýë«§éÆæÿ×ý Ææÿ*ç³Ð@þ¬  
ax + b  
CMæüPyæþ a Ð@þ$ÇÄ¶ý¬ bË$  
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0

Ýë«§éÆæÿ×ýÆæÿ*ç³…  
ax2 + bx + c  
CMæüPyæþ a,b,cË$ 
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0

Ýë«§éÆæÿ×ýÆæÿ*ç³…  
ax3 + bx2 + cx + d 
CMæüPyæþ a, b, c, dË$ 
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0

ºçßý$ç³¨: ^èþÆæÿÆ>Õ xÌZ n ç³ÇÐ@þ*×ý…VæüË ºçßý$ç³¨ çÜÐ@þ*çÜ… anx
n + an-1x

n - 1 + ... + a2x
2 + a1x + 

a0 AÐ@þ#™èþ$…¨. C…§æþ$ÌZþan, an-1, ....., a2, a1, a0 Ë$ çÜçßýVæü$×ýÐ@þ¬Ë$ Ð@þ$ÇÄ¶ý¬ an ≠ 0

ºçßý$ç³¨ Äñý¬MæüP {ç³Ð@þ*×ý Ææÿ*ç³…, çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ Ð@þ$ÇÄ¶ý¬ çœ*™é…Mæü Ææÿ*ç³Ð@þ¬  
(Standard form, co-efficient form and index form of a  polynomial)

	  p(x) = x-3x2 + 5+ x4  D ºçßý$ç³¨° x Äñý¬MæüP çœ*…™é…M>Ë AÐ@þÆøçßý×ý “MæüÐ@þ$…ÌZ x4-3x2 + x + 
5 V> Æ>Ä¶ý$Ð@þ^èþ$a. C¨ {ç³Ð@þ*×ý Ææÿ*ç³…. D ºçßý$ç³¨ÌZ x Äñý¬MæüP Ð@þÊyæþÐ@þ çœ*…™é…Mæü ç³§æþÐ@þ¬ Ìôý§æþ$. A¯@þV> A¨ 
0x3 V> A¯@þ$MøÐ@þ^èþ$a¯@þ$. D ç³§æþÐ@þ¬¯@þ$ ¡çÜ$Mö° ºçßý$ç³¨ p(x)¯@þ$ x4 + 0x3 - 3x2 + x + 5V> Æ>Ä¶ý$Ð@þ^èþ$a¯@þ$. 

D Ñ«§æþ…V> çœ*™é…M>Ë AÐ@þÆøçßý×ý “MæüÐ@þ$…ÌZ {ÐéíÜ¯@þ ºçßý$ç³¨°, Ð@þ$ÇÄ¶ý¬ çœ*™é…M>Ë A°² ç³§éË$ ºçßý$ç³¨ Äñý¬MæüP 

çœ*™é…Mæü Ææÿ*ç³… A…sêÆæÿ$.

 HMæü ^èþÆæÿÆ>Õ ºçßý$ç³¨

	 3x - 1, 7y 		  2y2 + y + 1, - 3x2        x3 + x2 + 2x + 3  , m  - m3 

	 ç³ÇÐ@þ*×ý…1		       ç³ÇÐ@þ*×ý… 2			          ç³ÇÐ@þ*×ý… 3		

	 ÆóÿTÄ¶ý$ ºçßý$ç³¨		        Ð@þÆæÿY ºçßý$ç³¨	  		         çœ$¯@þ ºçßý$ç³¨

	 Ýë«§éÆæÿ×ý Ææÿ*ç³Ð@þ¬  
ax + b  
CMæüPyæþ a Ð@þ$ÇÄ¶ý¬ bË$  
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0

Ýë«§éÆæÿ×ýÆæÿ*ç³…  
ax2 + bx + c  
CMæüPyæþ a,b,cË$ 
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0

Ýë«§éÆæÿ×ýÆæÿ*ç³…  
ax3 + bx2 + cx + d 
CMæüPyæþ a, b, c, dË$ 
çÜçßýVæü$×ýMæüÐ@þ¬Ë$  
Ð@þ$ÇÄ¶ý¬ a ≠ 0
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	 Mö°² ÝëÆæÿ$Ï çœ*™é…Mæü Ææÿ*ç³Ð@þ¬ÌZ° ºçßý$ç³¨ÌZ Ð@þ$«§æþÅ ^èþÆæÿÆ>Õ° Ð@þ¨Í MóüÐ@þË… Ðésìý çÜçßýVæü$×ýMæüÐ@þ¬Ë¯@þ$ “MæüÐ@þ$Ð@

þ¬V> Æ>Ýë¢Ææÿ$. E§éçßýÆæÿ×ýMæü$  x3 - 3x2 + 0x - 8, D ºçßý$ç³¨° (1, -3, 0, -8)V> Æ>Ýë¢Ææÿ$. ©°° 

ºçßý$ç³¨ Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ A…sêÆæÿ$.

	 (4,0,-5,0,1) D ºçßý$ç³¨° y ^èþÆæÿÆ>Õ° Eç³Äñý*W…_ çœ*™é…Mæü Ææÿ*ç³…ÌZ 4y4 + 0y3-5y2 + 0y + 
1V> A¯@þV> 4y4 - 5y2 + 1 CÌê Æ>Ä¶ý$Ð@þ^èþ$a¯@þ$. 

E§é: 	 p(m) = 3m5 - 7m + 5m3 + 2

AÐ@þÆøçßý×ý “MæüÐ@þ$…ÌZ ºçßý$ç³¨° Æ>Ä¶ý$…yìþ 3m5 + 5m3 - 7m + 2

ºçßý$ç³¨ÌZ ÌZí³…_¯@þ ç³§æþÐ@þ¬Ë¯@þ$ Ô¶ý*¯@þÅ çÜçßýVæü$×ýMæüÐ@þ¬¯@þ$ 
¡çÜ$Mæü$° ^óþÇa §é°° {ç³Ð@þ*×ý Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ

3m5 + 0m4 + 5m3  + 0m2 - 7m + 2

C_a¯@þ ºçßý$ç³¨ çÜçßýVæü$×ýMæü Ææÿ*ç³…¯@þ$ Æ>Ä¶ý$…yìþ (3, 0, 5, 0, - 7, 2)

ºçßý$ç³¨ ç³ÇÐ@þ*×ý… Æ>Ä¶ý$…yìþ 5

E§é: (1) x3 + 3x - 5 D ºçßý$ç³¨° çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ: 	 x3 + 3x - 5 = x3 + 0x2  + 3x - 5
 		  ∴ C_a¯@þ ºçßý$ç³¨ Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ (1, 0, 3, - 5)
E§é: (2) (2, - 1, 0, 5, 6) D çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ° ºçßý$ç³¨° çœ*™é…Mæü Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ: 	 çœ*™é…Mæü Ææÿ*ç³Ð@þ¬ÌZ° ºçßý$ç³¨ Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ (2, - 1, 0, 5, 6)   
 		  ∴ ºçßý$ç³¨ çœ*™é…Mæü Ææÿ*ç³Ð@þ¬ = 2x4 - x3 + 0x2  + 5x + 6

	    	A¯@þV> 2x4 - x3 + 5x + 6
A¿êÅçÜ Ð@þ*ÍMæü 3.1

1.	 “Mìü…¨ çÜÐ@þ*çÜÐ@þ¬Ë$ ºçßý$ç³§æþ$ËVæü$¯ø Æ>íÜ ÑÐ@þÆæÿ×ý °Ð@þÓ…yìþ. 

	 (i) y + 
1
y

 		  (ii) 2 - 5 x 		 (iii) x2 + 7x + 9	 	

	 (iv) 2m-2 + 7m - 5	 (v) 10	

2.	 “Mìü…¨ {ç³† ºçßý$ç³¨ÌZ m3 Äñý¬MæüP çÜçßýVæü$×ýMæüÐ@þ¬¯@þ$ Æ>Ä¶ý$…yìþ.

	 (i)	 m3      (ii)   −3
2 + m - 3 m3        (iii)  −2

3 m3 - 5m2 + 7m - 1

3.	 “Mìü…¨ çÜ*^èþ¯@þË B«§éÆæÿ…V> ^èþÆæÿÆ>Õ x¯@þ$ Eç³Äñý*W…_ {ç³† §é°Mìü JMæü ºçßý$ç³¨° Æ>Ä¶ý$…yìþ.

	 (i) ç³ÇÐ@þ*×ý… 7VæüË HMæüç³¨	 (ii) ç³ÇÐ@þ*×ý… 35VæüË ¨Óç³¨	 (iii) ç³ÇÐ@þ*×ý… 8VæüË {†ç³¨
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4.	 “Mìü…¨ {ç³† ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ýÐ@þ¬ Æ>Ä¶ý$…yìþ.

	 (i) 5 	 (ii) x° 	 (iii) x2 	 (iv) 2 m10 - 7 	 (v) 2p - 7

	 (vi)  7y - y3 + y5  	 (vii) xyz + xy - z	 (viii) m3n7 - 3m5n + mn  
5.	 “Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ ÆóÿTÄ¶ý$, Ð@þÆæÿY Ð@þ$ÇÄ¶ý¬ çœ$¯@þ ºçßý$ç³§æþ$Ë$V> Ð@þÈYMæüÇ…^èþ…yìþ.

	 (i) 2x2 + 3x + 1		  (ii) 5p     	 (iii) 2  y - 1
2         

	 (iv) m3 + 7m2 + 5
2

m - 7 	 (v) a2 	 (vi) 3r3   

6.	 “Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ {ç³Ð@þ*×ý Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

	 (i) m3 + 3 + 5m		  (ii) - 7y + y5 + 3y3 - 1
2  + 2y4  - y2 

7.	 “Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

	 (i) x3 - 2	       (ii) 5y 	 (iii) 2m4 - 3m2 + 7 	 (iv) -
2
3

8.	 “Mìü…¨ çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ° ºçßý$ç³¨° ^èþÆæÿÆ>Õ x¯@þ$ Eç³Äñý*W…_ {ç³Ð@þ*×ý Ææÿ*ç³Ð@þ¬ÌZ Æ>Ä¶ý$…yìþ.

	 (i) (1, 2, 3)	       (ii) (5, 0, 0, 0, - 1) 	 (iii) (- 2, 2, - 2, 2)

9.	 “Mìü…§æþ Mö°² ºçßý$ç³§æþ$Ë$ CÐ@þÓºyìþ¯@þÑ. B ºçßý$ç³¨° çÜÇOÄñý$¯@þ Rêã çÜ¦ËÐ@þ¬ÌZ Æ>Ä¶ý$…yìþ.

Ð@þÆæÿY ºçßý$ç³¨
.............................

çœ$¯@þ ºçßý$ç³¨
.............................

ÆóÿTÄ¶ý$ ºçßý$ç³¨
.............................

     x + 7,
       x2,
x3 + x2 + x + 5, 
2x2 + 5x + 10,
	  x3+ 9,
	 3x2 + 5x

¨Óç³¨
.............................

{†ç³¨
.............................

HMæüç³¨
.............................

	
Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é….

(1)	 Æðÿ…yæþ$ çÜgê† ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬Ë Mæü*yìþMæü Ìôý§é ¡íÜÐóþ™èþ ^óþçÜ$¢¯@þ²ç³šyæþ$ Ðésìý çÜçßýVæü$×ýMæüÐ@þ¬Ë¯@þ$ Mæü*yæþr… 

Ìôý§é ¡íÜÐóþÄ¶ý$yæþ… ^óþÝë¢Ææÿ$. E§éçßýÆæÿ×ýMæü$, 5m3 - 7m3 =  (5 - 7)m3  = -2m3

(2)	 Æðÿ…yæþ$ ½iÄ¶ý$ çÜÐ@þ*çÜÐ@þ¬Ë Væü$×ýM>ÆæÿÐ@þ¬ Ìôý§é ¿êV>çßýÆæÿÐ@þ¬ ^óþçÜ$¢¯@þ²ç³šyæþ$ Ðésìý çÜçßýVæü$×ýMæüÐ@þ¬Ë$ Væü$×ìý…^èþ 

Ìôý§é ¿êW…^èþºyæþ$™éÆÿ¬. AÌêVóü çœ*…™é…M>Ë °Ä¶ý$Ð@þ$Ð@þ¬Ë$ Mæü*yé Eç³Äñý*Væüç³yæþ™éÆÿ¬.

	 E§éçßýÆæÿ×ýMæü$ -4y3 ´ 2y2z  = -8y5z ; 12a2b ¸ 3ab2  = b
a4
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BÌZ_§éª…

	 JMæü ºçßý$ç³¨ ç³ÇÐ@þ*×ý… 3 Ð@þ$ÇÄ¶ý$ Æðÿ…yæþÐ@þ ºçßý$ç³¨ ç³ÇÐ@þ*×ý… 5 AÆÿ¬¯@þ^ø ºçßý$ç³§æþ$Ë ËºªÐ@þ¬ Äñý¬MæüP 

ç³ÇÐ@þ*×ý… G…™èþ E…r$…¨ ?  

Væü$×ýÅ… Ð@þ$ÇÄ¶ý¬ Væü$×ýMæü ºçßý$ç³§æþ$Ë Äñý¬MæüP ç³ÇÐ@þ*×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Ðésìý Ëº®Ð@þ¬Ë ç³ÇÐ@þ*×ýÐ@þ¬Ë Ð@þ$«§æþÅ  

H çÜ…º…«§æþ… E…r$…¨?

E§é: (5) (2+ 2x2) ÷ (x+2) ¿êVæüàÆæÿÐ@þ¬ ^óþíÜ Ñ¿êfÅÐ@þ¬=Ñ¿êfMæüÐ@þ¬ × ¿êVæüçœËÐ@þ¬ +  ÔóýçÙ… Ææÿ*ç³…ÌZ

çÜÐ@þ*«§é¯@þÐ@þ¬ Æ>Ä¶ý$…yìþ.

Ýë«§æþ¯@þ: Ð@þ¬…§æþ$V> p(x) = 2 + 2x2  D Ñ¿êfÅÐ@þ¬¯@þ$ ºçßý$ç³¨ {ç³Ð@þ*×ý Ææÿ*ç³…ÌZ Æ>§éª…

   ∴  2 + 2x2  = 2x2 + 0x + 2 

Ñ«§é¯@þÐ@þ¬ I : 

Ñ«§é¯@þÐ@þ¬ II : ÆóÿTÄ¶ý$ ¿êV>àÆæÿ ç³§æþª†

(2x2 + 2) ÷ (x + 2) ¯@þ$ ¿êW…^èþ…yìþ.

2x2  D ç³§æþÐ@þ¬ ËÀ…^èþ$r MöÆæÿMæü$ (x + 2) ¯@þ$ 2x ^óþ Væü$×ìý…_ 4x¯@þ$ ¡íÜÐóþ§éª…

2x(x+2) - 4x = 2x2

∴ Ñ¿êfÅÐ@þ¬ = 2x2  + 2 = 2x(x+2) - 4x + 2   ...(I)

Cç³šyæþ$ -4x D ç³§æþÐ@þ¬ ËÀ…^èþ$r MöÆæÿMæü$ (x+2) ¯@þ$ -4^óþ Væü$×ìý…_ 8° MæüË$ç³#§é….

-4 (x+2) + 8 = -4x

∴ (2x2 + 2) = 2x(x+2) - 4(x+2) + 8 + 2  ...(I) ¯@þ$…yìþ

∴ (2x2 + 2) = (x + 2) (2x - 4) + 10

Ñ¿êfÅ… = Ñ¿êfMæü… ´ ¿êVæüçœË… + ÔóýçÙ…. 

		  2x - 4 
x + 2)	 2x2  + 0x + 2

- 2x2  + 4x
- -

- 4x +	2
- - 4x -	8

+	  +

 10

Ñ¿êfÅÐ@þ¬ = Ñ¿êfMæü… × ¿êV>çœË… + ÔóýçÙ…

2 + 2x2  = (x + 2)  × (2x - 4) + 10

q(x), Ñ¿êfMæü… = (x + 2)  

s(x), ¿êVæüçœË… = 2x - 4 Ð@þ$ÇÄ¶ý¬ r(x), ÔóýçÙ… = 

10 	 ∴ p(x) = q(x) × s(x) + r(x).
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Ä¶ýÊMìüÏyŠþ Äñý¬MæüP ¿êV>àÆæÿ íÜ§éª…™èþ…
JMæüÐóþâ¶ý s(x) Ð@þ$ÇÄ¶ý¬ p(x) D Æðÿ…yæþ$ ºçßý$ç³§æþ$OÌñý¯@þ s(x) ç³ÇÐ@þ*×ý… p(x) Äñý¬MæüP ç³ÇÐ@þ*×ýÐ@þ$…™èþ Ìôý§é 
§é° Mæü…sôý GMæü$PÐ@þ E¯@þ²^ø s(x) ¯@þ$ p(x) ^óþ ¿êW…_V> Ð@þ^èþ$a ¿êVæüçœË… q(x) AÆÿ¬¯@þ^ø s(x) = p(x) 
q(x) + r(x). CMæüPyæþ r(x)=0 Ìôý§é r(x) Äñý¬MæüP ç³ÇÐ@þ*×ý… p(x) Äñý¬MæüP ç³ÇÐ@þ*×ý… Mæü…sôý  

™èþMæü$PÐ@þ E…r$…¨.

A¿êÅçÜ Ð@þ*ÍMæü 3.2

(1)	 C_a¯@þ A„æüÆæÿÐ@þ¬Ë¯@þ$ç³Äñý*W…_ çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ Æ>Ä¶ý$…yìþ. 
	 (i) 	 ¯@þ…§éç³NÆŠÿ “V>Ð@þ$Ð@þ¬ÌZ a ^ðþr$ÏVæüËÐ@þ#. {ç³† çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ b ^ðþrÏ çÜ…QÅ ò³ÇW¯@þ^ø x çÜ…Ð@þ™èþÞÆæÿÐ@þ¬Ë 

™èþÆæÿ$Ðé™èþ B “V>Ð@þ$Ð@þ¬ÌZ G°² ^ðþr$Ï E…yæþÐ@þ^èþ$a¯@þ$?

	 (ii) MæüÐéÄ¶ý$™èþ$ MøçÜ… JMæü Ð@þÆæÿ$çÜÌZ y í³ËÏË™ø x Ð@þÆæÿ$çÜË$ ^óþÔ>Ææÿ$. AÆÿ¬¯@þ^ø MæüÐéÄ¶ý$™èþ$ MøçÜ… Ððþ¬™èþ¢…  
G…™èþÐ@þ$…¨ í³ËÏË$ àfOÆðÿÄ¶ý*ÅÆæÿ$?

	 (iii) JMæü Æðÿ…yæþ$ A…MðüË çÜ…QÅ Äñý¬MæüP JMæür$Ï Ð@þ$ÇÄ¶ý¬ ç³§æþ$Ë Ýë¦¯@þÐ@þ¬ÌZ° A…MðüË$ Ð@þÆæÿ$çÜV> m Ð@þ$ÇÄ¶ý¬ 
n AÆÿ¬¯@þ^ø B Æðÿ…yæþ$ A…MðüË çÜ…QÅ¯@þ$ çÜ*_…^óþ ºçßý$ç³¨ H¨?

(2)	 Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ Mæü*yæþ…yìþ.

	 (i) x3 - 2x2  - 9 ; 5x3 + 2x  + 9	
	 (ii) - 7m4  + 5m3 + 2  ; 5m4 - 3m3  + 2m2 + 3m - 6
	 (iii) 2y2  + 7y + 5 ; 3y + 9 ; 3y2 - 4y  - 3
(3)	 Ððþ¬§æþsìý ºçßý$ç³¨ ¯@þ$…yìþ Æðÿ…yæþÐ@þ ºçßý$ç³¨° ¡íÜÐóþÄ¶ý$…yìþ.

	 (i) x2 - 9x  + 3  ; - 19x  + 3   + 7x2		
	 (ii) 2ab2  + 3a2b  - 4ab  ; 3ab - 8ab2 + 2a2b
(4)	 Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ Væü$×ìý…^èþ…yìþ.

	 (i) 2x ;  x2- 2x -1      (ii) x5-1 ; x3+2x2 +2       (iii) 2y +1; y2- 2y3 + 3y
(5)	 Ððþ¬§æþsìý ºçßý$ç³¨° Æðÿ…yæþÐ@þ ºçßý$ç³¨^óþ ¿êW…_ çÜÐ@þ*«§é¯@þÐ@þ¬¯@þ$ Ñ¿êfÅ… = Ñ¿êfMæü… ´ ¿êVæüçœË…  
	 + ÔóýçÙ… Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

	 (i) x3- 64; x - 4	 (ii) 5x5 + 4x4-3x3 + 2x2 + 2; x2 - x
(6*)	Mìü…¨ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ çÜÐ@þ*çÜ Ææÿ*ç³…ÌZ Æ>íÜ. çÜÐ@þ*çÜÐ@þ¬¯@þ$ çÜ*MîüÛÃMæüÇ…^èþ…yìþ.

	 JMæü ©Ææÿƒ^èþ™èþ$Ææÿ{ÝëM>Ææÿ ´÷Ë… Äñý¬MæüP ´÷yæþÐ@þ# (2a2 + 3b2)Ò$. Ð@þ$ÇÄ¶ý¬ ÐðþyæþË$µ (a2 +b2)Ò$. VæüË§æþ$. 
OÆðÿ™èþ$ B ´÷Ë…ÌZ (a2- b2) Ò$. ¿¶ý$fÐ@þ¬VæüË ^èþ™èþ$Ææÿ{ÝëM>Ææÿ çÜ¦Ë…ÌZ CË$Ï Mæür$tMö¯ðþ¯@þ$, AÆÿ¬¯@þ^ø Ñ$WÍ¯@þ 
´÷Ë… Äñý¬MæüP OÐðþÔ>ËÅ… G…™è ? 

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.
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 Mæü–™èþÅÐ@þ¬ : “Mìü…¨ ç³Ç^óþe§æþÐ@þ¬¯@þ$ ^èþ¨Ñ Rêä çÜ¦Ë…ÌZ Äñý*VæüÅOÐðþ$¯@þ ^èþÆæÿÆ>Õ° Æ>íÜ ^èþÇa…^èþ…yìþ. 

	 ÕÆæÿâ¶ý‹Ü A¯óþ “V>Ð@þ$…ÌZ VøÑ…§ŠþMæü$ 5 GMæüÆ>Ë Ððþ$rt VæüË§æþ$. A™èþ° C…sZÏ ¿êÆæÿÅ, C§æþªÆæÿ$ í³ËÏË$  
Ð@þ$ÇÄ¶ý¬ A™èþ° Ð@þ¬çÜÍ ™èþÍÏ E¯é²Ææÿ$. A™èþyæþ$ Ð@þÅÐ@þÝëÄ¶ý$… MöÆæÿMæü$ »êÅ…Mæü$ ¯@þ$…yìþ Ë„æü ´ë†Mæü ÐóþË Ææÿ*´ëÄ¶ý$Ë Aç³š¯@þ$ 
çÜ…. ¯@þMæü$ 10 Ô>™èþ… Ð@þyîþz Æóÿr$ ^öç³š¯@þ ¡çÜ$Mö¯ðþ¯@þ$. A™èþ¯@þ$ ´÷Ë…ÌZ x GMæüÆ>Ë çÜ¦Ë…ÌZ ÝùÄ¶ý*¼¯Œþ Ð@þ$ÇÄ¶ý¬  
y GMæüÆæÿÐ@þ¬ÌZ ç³†¢ Ð@þ$ÇÄ¶ý¬ Mæü…¨ ç³…rË¯@þ$ ÐóþòÜ¯@þ$. Ð@þÅÐ@þÝëÄ¶ý$… MöÆæÿMæü$ “Mìü…¨ Ñ«§æþ…V> QÆæÿ$a AÄñý$Å¯@þ$.

	 Ñ™èþ¢¯éË MöÆæÿMæü$ Ððþ¬™èþ¢… Ææÿ*. 10,000 C^ðþa¯@þ$. ÝùÄ¶ý*¼¯Œþ ç³…rOMðü 2000 x Ææÿ*´ëÄ¶ý$Ë$ GÆæÿ$Ð@þ#Ë$, MîürMæü¯éÕ°Ë 
MøçÜ… Ð@þ$ÇÄ¶ý¬ Mæü*ÎË$ Ð@þ$ÇÄ¶ý¬ ÝëVæü$ºyìþ MøçÜ… 4000 x2 Ææÿ*´ëÄ¶ý$Ë$ QÆæÿ$a AÆÿ¬Å…¨. ç³†¢ Ð@þ$ÇÄ¶ý¬ Mæü…¨  
ç³…rËOMðü 8000 y Ææÿ*´ëÄ¶ý$Ë$ GÆæÿ$Ð@þ#Ë$, MîürMæü¯éÕ°Ë MøçÜ… Ð@þ$ÇÄ¶ý¬ Mæü*ÎË$, ÝëVæü$ºyìþ MøçÜ… 9000 y2 Ææÿ*´ëÄ¶ý$Ë$ 
QÆæÿ$a AÆÿ¬Å…¨. 

	 Ð@þÅÐ@þÝëÄ¶ý$… MøçÜ… Ððþ¬™èþ¢… G…™èþQÆæÿ$a AÆÿ¬Å…§ø A¨ x Ð@þ$ÇÄ¶ý¬ y Ë¯@þ$ Eç³Äñý*W…_ Æ>§éªÐ@þ¬.

	            +  2000 x  +  4000 x2  +   8000 y   +   		   Ææÿ*´ëÄ¶ý$Ë$.

	 A™èþ° ´÷Ë…ÌZ ÝùÄ¶ý*¼¯Œþ ¨Væü$ºyìþ 5 x2 MìüÓ…sêË$Ï Ð@þ_a…¨. AÑ {ç³† MìüÓ…sêÌŒýMæü$ Ææÿ*. 2800 ^öç³š¯@þ,  

AÐ@þ$Ãºyìþ¯@ Ñ. ç³†¢ ¨Væü$ºyìþ  
5
3 y2 MìüÓ…sêË$Ï Ð@þ_a…¨, AÑ MìüÓ…sêÌŒýMæü$ 5000Ææÿ*.Ë ^öç³š¯@þ AÐ@þ$Ãºyðþ¯@þ$. Mæü…¨ ç³ç³š 

¨Væü$ºyìþ 4y MìüÓ…sêË$Ï Ð@þ_a…¨, Ðésìý° {ç³† MìüÓ…sêË$Mæü$ 4000 Ææÿ*. Ë ^öç³š¯@þ AÐðþ$Ã¯@þ$. Ððþ¬™èþ¢… «§é¯éÅ°² AÑ$Ã¯@þ 

™èþÆæÿ$Ðé™èþ §é° §éÓÆ> G°² Ææÿ*´ëÄ¶ý$Ë Ððþ¬™èþ¢… B§éÄ¶ý$… ËÀ…^ðþ¯ø Ðésìý°

x Ð@þ$ÇÄ¶ý¬ y Ë çÜÐ@þ*çÜ Ææÿ*ç³…ÌZ Æ>§éª…  

 		   
 +           

 +  	    Ææÿ*´ëÄ¶ý$Ë$

 ™ðþË$çÜ$Mæü$…§é….

  çÜ…ÔóýÏçÙ ¿êVæüàÆæÿÐ@þ¬ (Synthetic Division)

	 JMæü ºçßý$ç³¨° Ð@þ$ÆöMæü ºçßý$ç³¨^óþ GÌê ¿êW…^èþÐ@þÌñý¯ø Ð@þ$¯@þMæü$ ™ðþË$çÜ$. Cç³šyæþ$ Ð@þ$¯@þÐ@þ¬ Ñ¿êfMæü ºçßý$ç³¨ x + a 
Ìôý§é x - a ºçßý$ç³¨ AÆÿ¬¯@þ^ø ¿êVæüàÆæÿ çÜ$Ë¿¶ý ç³§æþª†° AÆæÿ¦… ^óþçÜ$Mö…§é…. 
E§é: (1)    (3x3 + 2x2  - 1) ºçßý$ç³¨° (x + 2) ^óþ ¿êW…^èþ$Ð@þ¬.
Ýë«§æþ¯@þ:  	 Ð@þ¬…§æþ$V> Ñ¿êfÅ ºçßý$ç³¨° {ç³Ð@þ*×ý Ææÿ*ç³…ÌZ Æ>íÜ ™èþÆæÿ$Ðé™èþ §é°° çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ Æ>§éª…. 
			   Ñ¿êfÅ {ç³Ð@þ*×ý Ææÿ*ç³…: 3x3 + 2x2  - 1 = 3x3 + 2x2 + 0 x - 1
			   ∴Ñ¿êfÅ ºçßý$ç³¨ çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ = (3, 2, 0, - 1)

			   Ñ¿êfMæü ºçßý$ç³¨  =  x + 2 
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Mìü…¨ Ýù´ë¯éË §éÓÆ> çÜ…ÔóýÏçÙ ç³§æþª†ÌZ ¿êV>àÆæÿÐ@þ¬¯@þ$ 

^óþ§éª…

(1)	ç³MæüP¯@þ ^èþ*í³¯@þ Ñ«§æþ…V> JMæü °Ë$Ð@þ# Ð@þ$ÇÄ¶ý¬ JMæü 
Ayæþ$z ÆóÿQË¯@þ$ XÄ¶ý$…yìþ

(2)	Ñ¿êfMæüÐ@þ¬ x+2 M>ºsìýt 2 Ð@þÅ†ÆóÿMæü çÜ…QÅ-2. 
AÐ@þ#™èþ$…¨

	 ∴Ððþ¬§æþsìý Ð@þÆæÿ$çÜÌZ °Ë$Ð@þ#ÆóÿQMæü$ GyæþÐ@þ$ OÐðþç³#¯@þ 

-2 Æ>Ä¶ý¬Ð@þ¬. Ayæþ$zX™èþOò³ Ððþ¬§æþsìý Ð@þÆæÿ$çÜÌZ Ñ¿êfÅ 

ºçßý$ç³¨ çÜçßýVæü$×ýMæü Ææÿ*ç³… Æ>Ä¶ý$…yìþ. 

(3)	Ayæþ$zX™èþ “Mìü…§æþ A¯@þV> Ð@þÊyæþÐ@þ Ð@þÆæÿ$çÜÌZ Ñ¿êfÅ… 

Äñý¬MæüP Ððþ¬§æþsìý çÜçßýVæü$×ýMæü…¯@þ$ A§óþ Ñ«§æþÐ@þ¬V> Æ>§é®…. 

(4)	Ð@þÊyæþÐ@þ Ð@þÆæÿ$çÜÌZ° 3 Ð@þ$ÇÄ¶ý¬ Ñ¿êfMæüÐ@þ¬ÌZ° -2 Ë 

Ëºª… -6¯@þ$ Æðÿ…yæþÐ@þ Ð@þÆæÿ$çÜÌZ° çÜçßýVæü$×ýMæüÐ@þ¬ 2 Mìü…§æþ 

Æ>§éª…. ™èþÆæÿ$Ðé™èþ 2 Ð@þ$ÇÄ¶ý¬ -6Ë Ððþ¬™èþ¢…-4 ©°° 

Ð@þÊyæþÐ@þ Ð@þÆæÿ$çÜÌZ Mìü…§æþ Æ>§éª….

	 D Ñ«§æþÐ@þ¬V> Væü$×ýM>ÆæÿÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Mæü*yìþMæü ^óþíÜ, _Ð@þÇ Mæü*yìþMæü ^óþÄ¶ý$V> Ð@þ_a¯@þ çÜ…QÅ ¿êV>àÆæÿÐ@þ¬ÌZ ÔóýçÙ…, 
AÐ@þ#™èþ$…¨. CMæüPyæþ ÔóýçÙÐ@þ¬ -17 Ð@þ_a…¨. 

	 (3,- 4, 8) C¨ ¿êV>àÆæÿ çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬.

	 ∴ ¿êVæüçœËÐ@þ¬ = 3x2 - 4x + 8 Ð@þ$ÇÄ¶ý¬ ÔóýçÙÐ@þ¬ = - 17

	 ∴ 3x3 + 2x2 - 1 = (x + 2)(3x2 - 4x + 8) - 17

	 D ç³§æþª†° çÜ…ÔóýÏçÙ ¿êV>àÆæÿ ç³§æþª† A…sêÆæÿ$.

	 D ¿êVæüàÆæÿÐ@þ¬¯@þ$ ÆóÿTÄ¶ý$ ç³§æþ®†ÌZ Mìü…¨ Ñ«§æþ…V> ^óþÄ¶ý$Ð@þ^èþ$a.  

		  3x3 + 2x2 - 1 	 = 3x2 (x + 2) - 6x2+ 2x2 -1

				    = 3x2 (x + 2) - 4x2 - 1

				    = 3x2 (x + 2) - 4x2 -8x + 8x - 1

				    = 3x2 (x + 2) - 4x (x + 2) + 8x - 1

				    = 3x2 (x + 2) - 4x (x + 2) + 8x + 16 - 16 - 1

				    = 3x2 (x + 2) - 4x (x + 2) + 8 (x + 2) - 17		

	 ∴   3x3 + 2x2 - 1 = (x + 2)(3x2 - 4x + 8) - 17

- 2		 3 	 2 	 0 	 - 1
		        -6     8      -16

		  3    - 4	 8	 - 17 ÔóýçÙ…

Ððþ¬§æþsìý Ð@þÆæÿ$çÜ
Æðÿ…yæþÐ@þ Ð@þÆæÿ$çÜ	
Ð@þÊyæþÐ@þ Ð@þÆæÿ$çÜ

- 2		 3 	 2 	 0 	 - 1

		  3

Ððþ¬§æþsìý Ð@þÆæÿ$çÜ

Ð@þÊyæþÐ@þ Ð@þÆæÿ$çÜ
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E§é: (2)	(2y4 - 3y3 + 5y - 4) ÷ (y - 1) ¿êV>àÆæÿÐ@þ¬ ^óþÄ¶ý$…yìþ

Ýë«§æþ¯@þ:	 çÜ…ÔóýÏçÙ ¿êVæüàÆæÿ ç³§æþ®†: Ñ¿êfÅ… = 2y4 - 3y3 + 5y - 4 = 2y4 - 3y3 + 0y2 + 5y - 4

		 Ñ¿êfMæü… = y - 1	  -1 Äñý¬MæüP Ð@þÅ†ÆóÿMæü çÜ…QÅ 1.

		 ¿êVæüàÆæÿ… Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ (2, -1, -1, 4). 

		 ∴ ¿êVæüçœË… = 2y3 - y2 - y + 4 Ð@þ$ÇÄ¶ý¬ ÔóýçÙ… = 0 

ÆóÿTÄ¶ý$ ç³§æþ®† : 2y4 - 3y3 + 5y - 4 = 2y3( y - 1)+ 2y3  - 3y3 + 5y - 4

 = 2y3( y - 1) - y2  ( y - 1) - y2 + 5y - 4

 = 2y3( y - 1) - y2  ( y - 1) - y ( y - 1) + 4y - 4

 = (2y3 - y2 - y + 4) (y - 1)

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

çÜ…ÔóýÏçÙ ç³§æþª†ÌZ ¿êVæüàÆæÿÐ@þ¬ ^óþõÜrç³šyæþ$ MóüÐ@þË… x + a Ìôý§é x - a D Ææÿ*ç³…ÌZ° 
H ºçßý$ç³¨ ç³ÇÐ@þ*×ý… 1 VæüË§ø, AÌê…sìý Ñ¿êfMæüÐ@þ¬¯óþ ¡çÜ$Mö¯é²….

A¿êÅçÜ Ð@þ*ÍMæü 3.3

1. “Mìü…¨ ¿êVæüàÆæÿÐ@þ¬Ë¯@þ$ çÜ…ÔóýÏçÙ Ð@þ$ÇÄ¶ý¬ ÆóÿTÄ¶ý$ ç³§æþ®†ÌZ ^óþíÜ, ¿êVæüçœË… Ð@þ$ÇÄ¶ý¬ ÔóýçÙÐ@þ¬Ë¯@þ$ Æ>Ä¶ý$…yìþ.

(i) (2m2 - 3m + 10) ÷ (m - 5)	 (ii) (x4 + 2x3 + 3x2 + 4x + 5) ÷ (x + 2)

(iii) (y3  - 216) ÷ (y - 6) (iv) (2x4  + 3x3  + 4x - 2x2 ) ÷ (x + 3)

(v) (x4  - 3x2  - 8) ÷ (x + 4) 	 (vi) (y3 - 3y2  + 5y - 1) ÷ (y - 1)

™ðþË$çÜ$Mæü$…§é….

 ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ (Value of polynomial)

	 ºçßý$ç³¨ÌZ° ^èþÆæÿÆ>ÕMìü H§óþ° ÑË$Ð@þ C_a¯@þ^ø B ºçßý$ç³¨Mìü Mæü*yé JMæü ÑË$Ð@þ ËÀçÜ$¢…¨. E§éçßýÆæÿ×ýMæü$,  

x  + 7 ºçßý$ç³¨ÌZ xMæü$ 2V> ÑË$Ð@þ C_a¯@þ^ø B ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ 9 Ð@þçÜ$¢…¨.

p(x) ºçßý$ç³¨ÌZ xMæü$ a ÑË$Ð@þ C_a¯@þ^ø Ð@þ^èþ$a ºçßý$ç³¨ ÑË$Ð@þ¯@þ$ 	 p(a) ™ø çÜ*_Ýë¢Ææÿ$.

1		  2	 - 3 0 5 	 - 4

 2	 - 1	 - 1	  4

2	 - 1	 - 1	 4	     0   ÔóýçÙÐ@þ¬  
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E§é: (1)  p(x) = 2x2 -3x + 5 D ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ x = 2 AÆÿ¬¯@þç³šyæþ$ Mæü¯@þ$Vö¯@þ…yìþ. 
	 ºçßý$ç³¨ p(x) = 2x2  - 3x + 5

	 D ºçßý$ç³¨ÌZ x  = 2¯@þ$ {ç³†„óüí³…^èþV> 
		  ∴ p(2)	 = 	 2 × 22 - 3 × 2 + 5
			   = 	 2 × 4 - 6 + 5
 			   = 	 8 - 6 + 5
		     ∴ p(2) 	 = 	 7

E§é: (2)	y = - 2 AÆÿ¬¯@þç³šyæþ$ ºçßý$ç³¨ p(y) = 2y3 - 2y + 7  Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: 	 p(y)	= 2y3 - 2y + 7

	 ∴ 	 p(- 2) = 2 × (- 2)3  - 2 × (- 2) + 7

				    = 2 × (- 8) - 2 × (- 2) + 7

				    = - 16 + 4 + 7

				    = - 12 + 7       

	 ∴ 	 y = - 2 AÆÿ¬¯@þç³šyæþ$ ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ - 12 + 7 AÐ@þ#™èþ$…¨.

E§é: (3)	p(x) = 2x2 - x3 + x + 2 ºçßý$ç³¨OMðü p (0) ÑË$Ð@þ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: 	 p(x) = 2x2 - x3 + x + 2

	 ∴ 	 p(0) = 2 × 02 - 03 + 0 + 2

				    = 2 × 0 - 0 + 0 + 2

				    = 2

E§é: (4)	 JMæüÐóþâ¶ý m2 - am +7 D ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ, m = -1 AÆÿ¬¯@þç³šyæþ$ 10 AÆÿ¬¯@þ^ø, a 
ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: 	 p(m) = m2 - am + 7  

	 ∴ 	 p(- 1)= (- 1)2 - a × (- 1) + 7		  M>° p(- 1) = 10 (CÐ@þÓºyðþ¯@þ$)

					     = 1 + a + 7		      ∴ 8 + a = 10

					     = 8 + a		  	 ∴ 	 a = 10 - 8 
 								        ∴ 	 a = 2	
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A¿êÅçÜ Ð@þ*ÍMæü 3.4

(1) x  = 0 AÆÿ¬¯@þç³šyæþ$ ºçßý$ç³¨ x2  - 5x + 5 ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(2) JMæüÐóþâ¶ý p(y) = y2 - 3 2 y + 1 AÆÿ¬¯@þ^ø p (3 2 )¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(3)	 JMæüÐóþâ¶ý p(m) = m3+ 2m2 - m + 10 AÆÿ¬¯@þ^ø p(a) + p(- a) = ?

(4)	 JMæüÐóþâ¶ý p(y) = 2y3- 6y2 - 5y + 7 AÆÿ¬¯@þ^ø p(2)¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

^èþÆæÿÆ>Õ Äñý¬MæüP H§óþ° ÑË$Ð@þOMðü ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ Mæü¯@þ$Vö…r$¯@þç³šyæþ$ {ç³† ç³§æþÐ@þ¬ËÌZ° x  

Ýë¦¯@þÐ@þ¬ÌZ C_a¯@þ ÑË$Ð@þ¯@þ$ {ç³†„óüí³…_ B çÜÐ@þ*çÜ… ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þÐ@þËíÜ E…r$…¨.

™ðþË$çÜ$Mæü$…§é….

  ÔóýçÙ íÜ§éª…™èþÐ@þ¬ (Remainder Theorem)

	 p(x) ºçßý$ç³¨° (x + a) ^óþ ¿êW…^èþV> Ð@þ^èþ$a ÔóýçÙÐ@þ¬ Ð@þ$ÇÄ¶ý¬ D ºçßý$ç³¨ÌZ° x Ýë¦¯@þÐ@þ¬ÌZ -a¯@þ$
{ç³†„óüí³…^èþV> ËÀ…^óþ B ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þË Ð@þ$«§æþÅ ç³ÆæÿçÜµÆæÿ çÜ…º…«§æþ… E…r$…¨. D çÜ…º…«§æþ…¯@þ$  
™ðþË$çÜ$Mö¯@þ$rMæü$ Mìü…¨ E§éçßýÆæÿ×ý¯@þ$ ¯óþÆæÿ$aMö…yìþ.

E§é: p(x) = (4x2 - x + 2)¯@þ$ (x + 1)^óþ ¿êW…^èþ…yìþ. 

	 [CMæüPyæþ (x + a) A¯@þV> (x + 1) A° Væü$Ææÿ$¢…^èþ$Mø…yìþ.] 
Ýë«§æþ¯@þ: 	 Ñ¿êfÅ ºçßý$ç³¨ = 4x2 - x + 2

 Ñ¿êfMæü ºçßý$ç³¨ = x + 1

¿êVæüçœË… = 4x - 5 Ð@þ$ÇÄ¶ý¬ ÔóýçÙ… = 7 .... (I)

 C§óþ E§éçßýÆæÿ×ý¯@þ$ çÜ…ÔóýÏçÙ ¿êV>àÆæÿ ç³§æþ®†ÌZ ^óþ§éª….

 p(x) Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³…  = (4, -1, 2)

 Ñ¿êfMæü ºçßý$ç³¨ =  x + 1
 1 Äñý¬MæüP Ð@þÅ†ÆóÿMæü çÜ…QÅ -1

 ¿êVæüçœË… = 4 x - 5  ÔóýçÙ… = 7

		  4x - 5 
x + 1)	 4x2  - x + 2  

- 4x2  + 4x
- -

- 5x +	 2
- - 5x -	 5

+ +

 7

Ñ¿êfMæü…
¿êVæüçœË…

ÔóýçÙ…

Ñ¿êfÅ…

- 1 4 -1 	 2
-4  5 

		 4     -5	 7   ÔóýçÙ…	



49

Cç³šyæþ$ Ð@þ$¯@þ… ÔóýçÙ… Ð@þ$ÇÄ¶ý¬ Ñ¿êfÅ ºçßý$ç³§æþ$Ë ÑË$Ð@þË Ð@þ$«§æþÅ çÜ…º…«§æþÐ@þ¬¯@þ$ ^èþ*§éª….

Ñ¿êfÅ ºçßý$ç³¨ A¯@þV> 4x2 - x + 2 D ºçßý$ç³¨ ÑË$Ð@þ x = -1 AÆÿ¬¯@þç³šyæþ$ Mæü¯@þ$Vö…§é…. 

	  p(x) = 4x2 - x + 2

∴ p(-1) = 4 × (- 1)2 - (- 1) + 2

 = 4 × 1 + 1 + 2

 = 4 + 1 + 2

 = 7

∴	 x = - 1 AÆÿ¬¯@þç³šyæþ$ p(x) ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ 7 AVæü$¯@þ$ ...... (II)

M>Ð@þ#¯@þ (I) Ð@þ$ÇÄ¶ý¬ (II)Ë ÑÐ@þÆæÿ×ýË¯@þ$ ºsìýt, p(x) = 4x2 - x + 2 D ºçßý$ç³¨° (x + a)^óþ A¯@þV>  CMæüPyæþ

x + 1^óþ ¿êW…^èþV> ËÀ…^óþ ÔóýçÙÐ@þ¬ Ð@þ$ÇÄ¶ý¬ x =-1AÆÿ¬¯@þç³šyæþ$ p(x) ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ A¯@þV> p(-1)

Mæü$ çÜÐ@þ*¯@þ…V> E…r$…¨.

©° §éÓÆ> Mìü…¨ «§æþÆæÿÃÐ@þ¬ Ð@þ$¯@þMæü$ Væü$Ææÿ$¢Mæü$ Ð@þçÜ$¢…¨.

p(x) D ºçßý$ç³¨° (x + a)^óþ ¿êW…_¯@þ^ø Ñ$WÌôý ÔóýçÙ… p(-a) AÐ@þ#™èþ$…¨.  

A¯@þV> p(x)ÌZ x = -a {ç³†„óüí³…^èþV> ËÀ…^èþ$ ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þMæü$ çÜÐ@þ*¯@þ…V> E…r$…¨.

	 ("ÔóýçÙÐ@þ¬' A¯@þV> "Ñ$WÍ¯@þ¨' A¯óþ AÆæÿ¦….) 

D «§æþÆæÿÃÐ@þ¬¯@þ$ ÔóýçÙ íÜ§é®…™èþ… A…sêÆæÿ$.

Ä¶ýÊMìüÏyŠþ ¿êV>àÆæÿ °Ä¶ý$Ð@þ$… Eç³Äñý*W…_ D «§æþÆæÿÃÐ@þ¬¯@þ$ °Ææÿ*í³…^èþ$§é….

p(x) ¯@þ$ (x + a)^óþ ¿êW…^èþV> 

p(x) = q(x) × (x + a) + r(x)     [q(x) = ¿êVæüçœË…, r(x) = ÔóýçÙ…]

JMæüÐóþâ¶ý, r(x) ¹ 0, AÆÿ¬¯@þ^ø °Ä¶ý$Ð@þ$… {ç³M>Ææÿ… r(x) Äñý¬MæüP ç³ÇÐ@þ*×ý… 1 Mæü…sôý ™èþMæü$PÐ@þ A¯@þV> 0
AÐ@þ#™èþ$…¨. M>Ð@þ#¯@þ r(x) ÐéçÜ¢Ð@þ çÜ…QÅ.

∴ r(-a) Mæü*yé ÐéçÜ¢Ð@þ çÜ…QÅ AÐ@þ#™èþ$…¨.

Cç³šyæþ$, p(x) = q(x) ´ (x + a) + r(x) ..........(1)

©°ÌZ x = -a ÑË$Ð@þ¯@þ$ {ç³†„óüí³…^èþV> 
p(-a) 	 = 	 q(-a) ´ (a - a) + r(-a) 

			 =	 q(-a) ´ 0 + r(-a).........(2)

∴   p(-a)  	 = 	 r(-a) .........(1) Ð@þ$ÇÄ¶ý¬ (2) Ë¯@þ$ ºsìýt
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 Mæü–™èþÅ… : “Mìü…¨ E§éçßýÆæÿ×ýË¯@þ$ çÜÇ ^èþ*yæþ…yìþ. 

 (1)	 p(x) = 3x2 + x + 7 D ºçßý$ç³¨° x + 2 ºçßý$ç³¨^óþ ¿êW…_ ÔóýçÙÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

 (2)	 x = - 2 AÆÿ¬¯@þç³šyæþ$ p(x) = 3x2 + x + 7 ºçßý$ç³¨ Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

 (3)	 Cç³šyæþ$ ¿êVæüàÆæÿÐ@þ¬ÌZ Ð@þ_a¯@þ ÔóýçÙÐ@þ¬ p(-2) Äñý¬MæüP ÑË$Ð@þ AÐ@þ#™èþ$…§é?

		  Ð@þ$ÆöMæü E§éçßýÆæÿ×ý¯@þ$ ¡çÜ$Mö° Oò³ Ñ«§æþÐ@þ¬V> çÜÇ^èþ*yæþ…yìþ. 

E§é : (1) x4 - 5x2 - 4x D ºçßý$ç³¨° x + 3^óþ ¿êW…^èþV> Ð@þ^èþ$a ÔóýçÙÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ :         ÔóýçÙ íÜ§éª…™èþÐ@þ¬™ø çÜ…ÔóýÏçÙ ¿êVæüàÆæÿ ç³§æþ®†™ø
Ñ¿êfÅ ºçßý$ç³¨ p(x) = x4 - 5x2 - 4x  

		  Ñ¿êfMæü… = x + 3  

		  ∴  x = - 3 ¡çÜ$Mö°¯@þ 

		  ∴  p(x) = x4 - 5x2 - 4x  

		  p(-3) = (-3)4 - 5(-3)2 - 4(-3) 

	  			     = 81 - 45 + 12

		  p(-3) = 48

{ç³Ð@þ*×ý Ææÿ*ç³… x4 + 0x3- 5x2 - 4x + 0
çÜçßýVæü$×ýMæü Ææÿ*ç³… = (1, 0, -5, -4, 0)

- 3		 1 	 0 	 -5 	 -4      0
		        -3       9    -12    48

		  1    - 3	  4    -16    48   ÔóýçÙ…
ÔóýçÙ… = 48

E§é : (2) ÔóýçÙ íÜ§éª…™èþÐ@þ¬¯@þ$ Eç³Äñý*W…_ x3 - 2x2 - 4x - 1 D ºçßý$ç³¨° x - 1^óþ ¿êW…_¯@þ^ø  
Ð@þ^èþ$a ÔóýçÙÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ : p(x) = x3 - 2x2 - 4x - 1	

		  Ñ¿êfMæü… = x - 1   ∴  x = 1 ¡çÜ$Mö°¯@þ

	   ∴ ÔóýçÙ íÜ§éª…™èþ… {ç³M>Ææÿ…,    ÔóýçÙ… = p(1) = 13 - 2 × 12 - 4  × 1 - 1			 
		    			         				   = 1 - 2 × 1 - 4 - 1

				      			               p(1) = 1 - 2 - 4 - 1 = - 6

	   ∴ ÔóýçÙ íÜ§éª…™èþ… {ç³M>Ææÿ…, ÔóýçÙ… = - 6

E§é : (3) 	JMæüÐóþâ¶ý t3 - 3t2 + kt + 50 D ºçßý$ç³¨° (t-3) ^óþ ¿êW…_¯@þ^ø ÔóýçÙ… 62 Ñ$WÍ¯@þ^ø  
k ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: 	 C_a¯@þ ºçßý$ç³¨° (t-3)^óþ ¿êW…_¯@þ^ø ÔóýçÙÐ@þ¬ 62 Ñ$Væü$Ë$™èþ$…§æþ° CÐ@þÓºyìþ…¨. M>Ð@þ#¯@þ C_a¯@þ 		
		  Ñ¿êfÅ ºçßý$ç³¨ ÑË$Ð@þ t = 3 AÆÿ¬¯@þç³šyæþ$ Mæü¯@þ$Vö…§é….
		   p(t) = t3 - 3t2 + kt + 50
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		  ∴ ÔóýçÙ íÜ§éª…™èþ… {ç³M>Ææÿ…	
ÔóýçÙ… = p(3) = 33 - 3 × 32 + k × 3 + 50		 ∴ 3k + 50 = 62

= 27 - 3 × 9 + 3k + 50		 ∴ 3k = 62 - 50	
= 27 - 27 + 3k + 50			 ∴ 3k = 12
 = 3k + 50			 ∴  k = 12

3
M>° ÔóýçÙ… 62 A° CÐ@þÓºyìþ…¨ ∴  k = 4	

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

ÔóýçÙ íÜ§éª…™èþ…: H§óþ° ºçßý$ç³¨ p(x)ÌZ ‘a’ JMæü ÐéçÜ¢Ð@þ çÜ…QÅOÄñý$¯@þ^ø JMæüÐóþâ¶ý p(x)¯@þ$ (x + a)^óþ ¿êW…^èþV> 
Ð@þ^èþ$a ÔóýçÙ… p(-a) Ä¶ý$…™èþ E…r$…¨.

p(x) = s(x) (x - a) + r(x)	 r(x) Äñý¬MæüP ç³ÇÐ@þ*×ý… < 1 Ìôý§é r(x) = 0
D çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ x = a¯@þ$ {ç³†„óüí³…_¯@þ p(a) = 0 + r (a) = r (a) ËÀ…^èþ$¯@þ$ 
∴ r(a) Äñý¬MæüP ç³ÇÐ@þ*×ý… = 0 Ìôý§é r(a) = 0 A¯@þV> (x - a) A¯óþ¨ p(x) Äñý¬MæüP M>Ææÿ×ê…Mæü…

AÐ@þ#™èþ$…§æþ° §æþ–íÙtMöçÜ$¢…¨.
™ðþË$çÜ$Mæü$…§é….

M>Ææÿ×ê…Mæü íÜ§éª…™èþÐ@þ¬ (Factor Theorem)

JMæüÐóþâ¶ý 21 ° 7^óþ ¿êW…_¯@þ ÔóýçÙ… 0 Ð@þçÜ$¢…¨. M>Ð@þ#¯@þ Ð@þ$¯@þ… 7¯@þ$ 21 Äñý¬MæüP M>Ææÿ×ê…MæüÐ@þ¬ A° A…sêÐ@þ¬.
A§óþ Ñ«§æþÐ@þ¬V> C_a¯@þ ºçßý$ç³¨° Ñ¿êfMæü ºçßý$ç³¨^óþ ¿êW…_¯@þ^ø ÔóýçÙ… 0 ËÀ…_¯@þrÏÆÿ¬™óþ B ºçßý$ç³¨°

C_a¯@þ ºçßý$ç³¨ Äñý¬MæüP M>Ææÿ×ê…Mæü… A° A…sêÆæÿ$.

E§é: (1)	p(x) = (x3 + 4x - 5) D ºçßý$ç³¨°  
(x-1)^óþ ¿êW…_¯@þ^ø Ð@þ^èþ$a ÔóýçÙ…¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(x-1) A¯óþ¨ p(x) Äñý¬MæüP M>Ææÿ×ê…Mæü… AÐ@þ#™èþ$…§é,
A° °Ææÿ~Æÿ¬…^èþ…yìþ. 
Ýë«§æþ¯@þ: p(x) = x3 + 4x - 5	

 p(1) = (1)3 + 4(1) - 5
 = 1 + 4 - 5
 = 0

CMæüPyæþ, ÔóýçÙ íÜ§éª…™èþÐ@þ¬ {ç³M>Ææÿ… ÔóýçÙÐ@þ¬ = 0
∴ (x - 1) A¯óþ¨ p(x) ºçßý$ç³¨ Äñý¬MæüP
M>Ææÿ×ê…MæüÐ@þ¬ AÐ@þ#™èþ$…¨.

E§é: (2) p(x)= x3 + 4x - 5 D ºçßý$ç³¨° 
	 x+2^óþ ¿êW…_¯@þ^ø Ð@þ^èþ$a ÔóýçÙ…¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.  
(x + 2) A¯óþ¨ p(x) Äñý¬MæüP M>Ææÿ×ê…Mæü… AÐ@þ#™èþ$…§é, 
A° °Ææÿ~Æÿ¬…^èþ…yìþ.
Ýë«§æþ¯@þ:   p(x) = x3 + 4x - 5

   p(-2) =  (-2)3 + 4(-2) - 5
 p(-2)  = -8 -8 - 5

		     = -21
ÔóýçÙ íÜ§éª…™èþÐ@þ¬ {ç³M>Ææÿ… ÔóýçÙ… -21 Ð@þ_a…¨.
CMæüPyæþ ÔóýçÙ… ¹ 0
∴(x + 2) A¯óþ¨ p(x) ºçßý$ç³¨ Äñý¬MæüP
M>Ææÿ×ê…Mæü… M>§æþ$.

Mæü–™èþÅ…: (x - 1) A¯óþ¨ x3 + 4x - 5 D ºçßý$ç³¨ Äñý¬MæüP M>Ææÿ×êMæü… AÐ@þ#™èþ$…§é? çÜÇ^èþ*yæþ$Ð@þ¬.
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C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.
ºçßý$ç³¨ p(x)ÌZ "a' JMæü ÐéçÜ¢Ð@þ çÜ…QÅÆÿ¬¯@þ, p(a)= 0 AÆÿ¬¯@þ^ø (x - a) ºçßý$ç³¨ p(x)Mæü$  
M>Ææÿ×ê…MæüÐ@þ¬ AÐ@þ#™èþ$…¨.

	 ©°Mìü Ñç³ÆæÿÅÄ¶ý$Ð@þ¬V> (x-a) A¯óþ¨ ºçßý$ç³¨ p(x)Mæü$ M>Ææÿ×ê…MæüÐ@þ¬ AÆÿ¬¯@þ^ø p(a) = 0 AÐ@þ#™èþ$…¨.
E§é: (1) M>Ææÿ×ê…Mæü íÜ§éª…™èþÐ@þ¬¯@þ$ Eç³Äñý*W…_, ºçßý$ç³¨ x3- x2- 4¯@þMæü$ x - 2 M>Ææÿ×ê…MæüÐ@þ¬ AÐ@þ#™èþ$…§ø 

°Ææÿ~Æÿ¬…^èþ…yìþ. 
Ýë«§æþ¯@þ:   p(x) = x3 - x2 - 4 Ñ¿êfMæü… = x - 2	
	   ∴ p(2) = 23 - 22 - 4 = 8 - 4 - 4 = 0
	 ∴ M>Ææÿ×ê…Mæü íÜ§éª…™èþ… {ç³M>Ææÿ…, (x - 2) A¯óþ¨ (x3 - x2 - 4) ºçßý$ç³¨ Äñý¬MæüP M>Ææÿ×ê…Mæü… 
AÐ@þ#™èþ$…¨. 

E§é: (2) JMæüÐóþâ¶ý (x - 1) A¯óþ¨ (x3 - 2x2 + mx - 4) Äñý¬MæüP M>Ææÿ×ê…Mæü… AÆÿ¬¯@þ^ø m ÑË$Ð@þ¯@þ$  
Mæü¯@þ$Vö¯@þ…yìþ 
Ýë«§æþ¯@þ: (x - 1) A¯óþ¨ p(x) Äñý¬MæüP M>Ææÿ×ê…Mæü… ∴ p(1) = 0
		  p(x) = x3 - 2x2 + mx - 4
		  p(1) = 13 - 2 × 12 + m × 1 - 4 = 0
			   ∴ 1 - 2 × 1 + m - 4 = 0
			   ∴ 1 - 2 + m - 4 = 0      ∴ m - 5 = 0           ∴ m = 5

	 Mæü–™èþÅ…: Ð@þ$¯@þ… Ððþ$rtÝëVæü$ºyìþ (BÆæÿ$™èþyìþ Ð@þÅÐ@þÝëÄ¶ý$…) ^óþõÜ VøÑ…§æþ$ A¯óþ OÆðÿ™èþ$ Äñý¬MæüP Ð@þÅÐ@þÝëÄ¶ý$  
çÜ…§æþÆæÿÂ…ÌZ ºçßý$ç³¨ Ææÿ*ç³…ÌZ Ð@þÅÐ@þÝëÄ¶ý$… Äñý¬MæüP QÆæÿ$a Ð@þ$ÇÄ¶ý¬ E™èþµ†¢ D A…Ô>Ë Væü$Ç…_ ^èþ*ÝëÐ@þ¬. 
A™èþyæþ$ »êÅ…Mæü$ ¯@þ$…yìþ Ë„æü´ë†Mæü ÐóþË Ææÿ*´ëÄ¶ý$Ë$ º¬×ý… ¡çÜ$Mö°, §é°° 10% Ð@þyîþzÆóÿr$ ^öç³š¯@þ †ÇW  
^ðþÍÏ…^ðþ¯@þ$. Ñ™èþ¢¯éËMöÆæÿMæü$ 10,000 Ææÿ*. ÝùÄ¶ý*½¯Œþ ç³…rOMðü GÆæÿ$Ð@þ#Ë$& MîürMæü¯éÔ¶ý$Ë MöÆæÿMæü$ 2000x Ææÿ*.  
Ð@þ$ÇÄ¶ý¬ §é° ÝëVæü$ºyìþ MöÆæÿMæü$ 4000x2 Ææÿ*. QÆæÿ$a AÆÿ¬Å…¨. ç³†¢ Ð@þ$ÇÄ¶ý¬ Mæü…¨ ç³…rËOMðü GÆæÿ$Ð@þ#Ë$ & 
MîürMæü¯éÔ¶ý¯@þ$Ë MöÆæÿMæü$ 8000y Ææÿ*. Ð@þ$ÇÄ¶ý¬ ÝëVæü$ºyìþ MöÆæÿMæü$ 9000y2 Ææÿ*. QÆæÿ$a AÆÿ¬Å…¨. 
Ððþ¬™èþ¢… B§éÄ¶ý$… 14000x2 + 25000

3
y2+16000y Ð@þ_a…¨.

x = 2, y = 3 D ÑË$Ð@þË¯@þ$ ¡çÜ$Mö° VøÑ…§æþ$ Äñý¬MæüP Ð@þÅÐ@þÝëÄ¶ý$ç³# fÐ@þ*QÆæÿ$aË¯@þ$ Æ>Ä¶ý$…yìþ. 
Ýë«§æþ¯@þ: 	 		  fÐ@þ$ 		         «QÆæÿ$a
1,25,000 Ææÿ*. »êÅ…Mæü$ º¬×ý…	 1,37,000 »êÅ…Mæü$ Ð@þyîþz™ø †ÇW ^ðþÍÏ…^èþ$r. 
`	   ÝùÄ¶ý*¼¯Œþ B§éÄ¶ý$…	`	  Ñ™èþ¢¯éË MöÆæÿMæü$

`	   ç³†¢ B§éÄ¶ý$…	 `	   
`	   Mæü…¨ B§éÄ¶ý$… 	 `	  ÝùÄ¶ý*¼¯Œþ: ÝëVæü$ºyìþ Ð@þ$ÇÄ¶ý¬ Mæü*ÎË$

`	   Ððþ¬™èþ¢… fÐ@þ$	 `	  

						     `	  ç³†¢ Ð@þ$ÇÄ¶ý¬ Mæü…¨ : ÝëVæü$ºyìþ MöÆæÿMæü$ 

						     `	   Ððþ¬™èþ¢… QÆæÿ$a  

ÝùÄ¶ý*¼¯Œþ: GÆæÿ$Ð@þ#Ë$ Ð@þ$ÇÄ¶ý¬  
MîürMæü¯éÔ¶ý¯@þ$Ë MöÆæÿMæü$

ç³†¢ Ð@þ$ÇÄ¶ý¬ Mæü…¨ : GÆæÿ$Ð@þ#Ë$ Ð@þ$ÇÄ¶ý¬  
MîürMæü¯éÔ¶ý¯@þ$Ë MöÆæÿMæü$
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A¿êÅçÜÐ@þ*ÍMæü 3.5
(1)	 xMæü$ C_a¯@þ ÑË$Ð@þË¯@þ$ ¡çÜ$Mö° 2x  - 2x3 + 7 D ºçßý$ç³¨ ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
	 (i) x  = 3 	 (ii) x  = - 1		 (iii) x  = 0
(2)	 Mìü…¨ {ç³† ºçßý$ç³¨OMðü p(1), p(0) Ð@þ$ÇÄ¶ý¬ p(- 2) Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ
	 (i) p(x) = x3 	 (ii) p(y) = y2 - 2y + 5	 (iii) p(x) = 	 x4 - 2x2 - x 

(3)	 JMæüÐóþâ¶ý m = 2 AÆÿ¬¯@þç³šyæþ$ m3 + 2m + a D ºçßý$ç³¨ ÑË$Ð@þ 12 AÆÿ¬¯@þ^ø a Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(4)	 JMæüÐóþâ¶ý ºçßý$ç³¨ mx2 - 2x + 3OMðü  p(- 1) = 7 AÆÿ¬¯@þ m ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ,
(5) 	Mìü…¨ ÐésìýÌZ Ððþ¬§æþsìý ºçßý$ç³¨° Æðÿ…yæþÐ@þ ºçßý$ç³¨^óþ ¿êW…_¯@þ^ø Ð@þ^èþ$a ÔóýÚë°², ÔóýçÙ íÜ§éª…™èþÐ@þ¬¯@þ$ Eç³Äñý*W…_ 

Mæü¯@þ$Vö¯@þ…yìþ.     
	 (i)	 (x2 - 7x + 9) ; (x + 1)
	 (ii)  (2x3  - 2x2 + ax - a) ; (x - a)
	 (iii) (54m3 + 18m2 - 27m + 5) ; (m - 3)
(6)	 y3 -5y2 + 7y + m D ºçßý$ç³¨° y + 2^óþ ¿êW…_¯@þ^ø ÔóýçÙÐ@þ¬ 50 Ñ$WÍ¯@þ^ø m ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(7)	 M>Ææÿ×ê…Mæü íÜ§éª…™èþÐ@þ¬¯@þ$ Eç³Äñý*W…_, x + 3 A¯óþ¨ x2 + 2x - 3 Äñý¬MæüP M>Ææÿ×ê…Mæü… AÐ@þ#™èþ$…§é    

°Ææÿ~Æÿ¬…^èþ…yìþ.
(8) 	JMæüÐóþâ¶ý x-2 A¯óþ¨ x3 - mx2 + 10x-20 ºçßý$ç³¨ Äñý¬MæüP M>Ææÿ×ê…Mæü… AÆÿ¬¯@þ m ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.  
(9)	 Mìü…¨ E§éçßýÆæÿ×ýÐ@þ¬ËÌZ q(x) A¯óþ¨ p(x) Äñý¬MæüP M>Ææÿ×ê…Mæü… AVæü$¯ø M>§ø M>Ææÿ×ê…Mæü íÜ§éª…™èþÐ@þ¬ §éÓÆ> 

°Æ>®Ç…^èþ$Ð@þ¬.
	 (i) p(x) = x3  - x2 - x - 1,  q(x) = x - 1	

	 (ii) p(x) = 2x3  - x2 - 45,	   q(x) = x - 3
(10) (x31 + 31)° (x + 1)^óþþ¿êW…^èþV> ËÀ…^óþ ÔóýçÙÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(11) m21  - 1 Ð@þ$ÇÄ¶ý¬ m22  - 1 D ºçßý$ç³§æþ$Ë M>Ææÿ×ê…Mæü… m - 1AÐ@þ#™èþ$…§æþ° ^èþ*ç³…yìþ.
(12*)JMæüÐóþâ¶ý nx2 - 5x + m A¯óþ ºçßý$ç³¨Mìü x - 2,  x - 

1
2  CÑ Æðÿ…yæþ$ M>Ææÿ×ê…M>Ë$ AÆÿ¬¯@þrÏÆÿ¬™óþ 	

 m = n = 2 A° ^èþ*ç³…yìþ.
(13) (i) JMæüÐóþâ¶ý p(x) = 2 + 5x AÆÿ¬¯@þ p(2) + p(- 2) - p(1) ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

     	(ii) JMæüÐóþâ¶ý p(x) = 2x2 - 5 3 x + 5 AÆÿ¬¯@þ p(5 3 ) = ?

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é….

	 Mìü…¨ ™èþÆæÿVæü†ÌZ Ò$Ææÿ$ ºçßý$ç³§æþ$Ë Äñý¬MæüP M>Ææÿ×ê…M>Ë¯@þ$ H Ñ«§æþ…V> Mæü¯@þ$Vö¯@þÐ@þÌñý¯ø ¯óþÆæÿ$aMæü$¯é²Ææÿ$. Mö°² 
E§éçßýÆæÿ×ýË¯@þ$ ^èþ*§éª…. 

M>Ææÿ×ê…MæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ.
	 E§é (1)  4x2 - 25	              E§é (2)  3x2 + 7x + 2
		  = (2x)2 -(5)2	                    	 = 3x2 + 6x + x + 2
		  = (2x + 5) (2x - 5)	 = 3x(x + 2) +1(x + 2)
				    = (x + 2) (3x + 1)
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E§é: (3)  63x2 + 5x - 2	  E§é: (4)   6x2 - 5x - 6
= 63x2 + 14x - 9x - 2   = 6x2 - 9x + 4x - 6
= 7x(9x + 2) -1(9x + 2)		 = 3x(2x - 3) +2(2x - 3)
= (9x + 2) (7x - 1)		 = (2x - 3) (3x + 2)

™ðþË$çÜ$Mæü$…§é….

 ºçßý$ç³§æþ$Ë M>Ææÿ×ê…MæüÐ@þ¬Ë$ (Factors of polynomials)

Mö°² ÝëÆæÿ$Ï C_a¯@þ ºçßý$ç³¨ Äñý¬MæüP Ææÿ*´ë…™èþÆæÿÐ@þ¬ ax2 + bx + c Ð@þÌñý ^óþÄ¶ý$Ð@þ^èþ$a. A…§æþ$Ð@þË¯@þ §é° 
M>Ææÿ×ê…M>Ë¯@þ$ ™ðþË$çÜ$Mö¯@þ$r çÜ$Ë$Ð@þÐ@þ#™èþ$…¨.
E§é: (1) (y2-3y)2 - 5(y2-3y) - 50 Äñý¬MæüP M>Ææÿ×ê…MæüÐ@þ¬Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ: C_a¯@þ ºçßý$ç³¨ÌZ (y2-3y) = x A¯@þ$Mæü$…§é….

 \ (y2-3y)2 - 5(y2-3y) - 50 = x2 - 5x - 50
 = x2 - 10x + 5x - 50
= x(x - 10) +5(x - 10)
= (x - 10) (x + 5)
= (y2-3y - 10) (y2-3y + 5)
= [y2-5y + 2y - 10] (y2-3y + 5)
= [y(y - 5) +2(y - 5)] (y2-3y + 5)

= (y - 5) (y + 2) (y2-3y + 5)

E§é: (2) M>Ææÿ×ê…M>Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ: 

	 (x + 2) (x - 3)(x - 7) (x - 2) + 64
Ýë«§æþ¯@þ: (x + 2) (x - 3)(x - 7) (x - 2) + 64	

 = (x + 2) (x - 7) (x - 3) (x - 2) + 64
 =  (x2 - 5x - 14) (x2 - 5x + 6) + 64
 = (m - 14) (m + 6) + 64 . . . . . . . .  (x2 - 5x ¯@þ$ m A¯@þ$Mö°¯@þ)
 = m2 - 14m + 6m - 84 + 64
 = m2 - 8m - 20
 = (m - 10) (m + 2)
 = (x2 - 5x - 10) (x2 - 5x + 2)     .... m Ýë¦¯@þÐ@þ¬ÌZ x2 - 5x ¯@þ$ {ç³†„óüí³…_¯@þ

A¿êÅçÜ Ð@þÊÍMæü 3.6

(1) Mìü…¨ ºçßý$ç³§æþ$Ë Äñý¬MæüP M>Ææÿ×ê…M>Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(i) 2x2 + x - 1 (ii) 2m2 + 5m - 3 (iii) 12x2 + 61x + 77
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	 (iv) 3y2 - 2y - 1        	(v) 3 x2 + 4x + 3 	 (vi) 
1
2 x2 - 3x + 4

(2)	 Mìü…¨ ºçßý$ç³§æþ$Ë Äñý¬MæüP M>Ææÿ×ê…M>Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

	 (i) (x2 - x)2 -8 (x2 - x) + 12	 (ii) (x - 5)2 -(5x - 25) - 24

	 (iii) (x2 - 6x)2 -8 (x2 - 6x +8) - 64	 (iv) (x2 -2x +3) (x2 -2x +5)  - 35

	 (v) (y + 2) (y - 3)(y + 8) (y + 3) + 56	

	 (vi) (y2 +5y) (y2 +5y -2) - 24 

	 (vii) (x - 3)(x - 4)2 (x - 5) - 6
çÜ…MîüÆæÿ~ {ç³Ô¶ý²çÜ…“VæüçßýÐ@þ¬ 3

(1) 	Mìü…¨ {ç³† {ç³Ô¶ý²Mæü$ C_a¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬ËÌZ ¯@þ$…_ çÜÇOÄñý$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mø…yìþ.

	 (i) 	 Mìü…¨ ÐésìýÌZ H¨ ºçßý$ç³¨?

	    	 (A) x
y

	 (B) x x2 3- 	 (C) x-2 + 7 	 (D) 2 x2 + 1
2

	 (ii) 	 7  D ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… G…™èþ?

	     	 (A) 1
2

	 (B) 5	 (C) 2	 (D) 0

	 (iii) 	0 A¯óþ ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… G…™èþ E…r$…¨?

	     	 (A) 0	 (B) 1       (C) °Ææÿ~Æÿ¬…^èþÌôýÐ@þ¬      (D) HO§ðþ¯@þ ÐéçÜ¢Ð@þ çÜ…QÅ 

	 (iv) 	2x2 + 5x3 + 7 D ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý… G…™èþ?

	     	 (A) 3	 (B) 2	 (C) 5 	 (D) 7

	 (v) 	x3 - 1 D ºçßý$ç³¨ Äñý¬MæüP çÜçßýVæü$×ýMæü Ææÿ*ç³Ð@þ¬ H¨?

	    	 (A) (1, - 1)	 (B) (3, - 1)	 (C) (1, 0, 0, - 1) 	 (D) (1, 3, - 1)

	 (vi) 	p(x) = x2 - 7 7 x + 3 AÆÿ¬¯@þ p(7 7 ) = ?

	     	 (A) 3	 (B) 7 7 		  (C) 42 7  + 3 	 (D) 49 7

	 (vii) x = - 1 AÆÿ¬¯@þç³šyæþ$ ºçßý$ç³¨ 2x3 + 2x ÑË$Ð@þ G…™èþ?

	    	 (A) 4	 (B) 2		  (C) - 2 		  (D) - 4

	 (viii) 3x2 + mx D ºçßý$ç³¨Mìü x - 1 A¯óþ¨ M>Ææÿ×ê…Mæü… AÆÿ¬¯@þ^ø m ÑË$Ð@þ G…™èþ?

	     	 (A) 2	 (B) - 2		  (C) - 3 		  (D) 3

	 (ix) (x2 - 3) (2x - 7x3 + 4) ºçßý$ç³§æþ$Ë¯@þ$ Væü$×ìý…^èþV> ËÀ…^óþ ºçßý$ç³¨ ç³ÇÐ@þ*×ý… G…™èþ?

	    	 (A) 5	 (B) 3		  (C) 2		  (D) 0
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(x) Mìü…¨ ÐésìýÌZ ÆóÿTÄ¶ý$ ºçßý$ç³¨ H¨?

(A) x + 5	   (B) x2 + 5 	 (C) x3 + 5     (D) x4 + 5

(2) 	Mìü…¨ {ç³† ºçßý$ç³¨ Äñý¬MæüP ç³ÇÐ@þ*×ý…¯@þ$ Æ>Ä¶ý$…yìþ.

(i) 5 +3x4 (ii) 7 (iii) ax7+bx9  {a, b Ë$ íÜ¦Ææÿ çÜ…QÅË$}

(3) Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ {ç³Ð@þ*×ý Ææÿ*ç³Ð@þ¬ÌZ Æ>Ä¶ý$…yìþ.

(i) 4x2+7x4-x3-x+9 (ii) p+2p3+10p2+5p4-8

(4) 	Mìü…¨ ºçßý$ç³§æþ$Ë¯@þ$ çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) x4+16 (ii) m5+2m2+3m+15

(5) Mìü…¨ çÜçßýVæü$×ýMæü Ææÿ*ç³…ÌZ° ºçßý$ç³§æþ$Ë¯@þ$ x ^èþÆæÿÆ>Õ° Eç³Äñý*W…_ çœ*™é…Mæü Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) (3, -2, 0, 7, 18) (ii) (6, 1, 0, 7) (iii) (4, 5, -3, 0)

(6) Mæü*yæþ…yìþ

(i) 7x4-2x3+x+10 ; 3x4+15x3+9x2-8x+2  (ii) 3p3q+2p2q+7 ; 2p2q+4pq-2p3q

(7) ¡íÜÐóþÄ¶ý$…yìþ.

(i) 5x2-2y+9 ; 3x2+5y-7	   (ii) 2x2+3x+5 ; x2-2x+3

(8) Mìü…¨ Ðésìý° Væü$×ìý…^èþ…yìþ.

(i) (m3-2m+3)(m4-2m2+3m+2) (ii) (5m3-2)(m2-m+3)
(9) 3x3-8x2+x+7 D ºçßý$ç³¨° x-3 ºçßý$ç³¨^óþ çÜ…ÔóýÏçÙ ¿êVæüàÆæÿ ç³§æþ®†ÌZ ¿êW…_ ÔóýçÙÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(10) m Äñý¬MæüP H ÑË$Ð@þMæü$ x+3 A¯óþ¨ ºçßý$ç³¨ x3-2mx+21¯@þMæü$ M>Ææÿ×ê…MæüÐ@þ¬ AÐ@þ#™èþ$…¨.
(11) 2016 çÜ…Ð@þ™èþÞÆæÿ… _Ð@þÇÌZ MøÐéyŠþ, Ð@þÆæÿ*yŠþ Ð@þ$ÇÄ¶ý¬ _QÍ A¯óþ “V>Ð@þ*ÌZÏ° f¯é¿ê Ð@þÆæÿ$çÜV> 5x2-3y2,

7y2+2xy Ð@þ$ÇÄ¶ý¬ 9x2+4xy E…yðþ¯@þ$. 2017 çÜ…Ð@þ™èþÞÆæÿ… BÆæÿ…¿¶ý…ÌZ Ð@þÊyæþ$ “V>Ð@þ*ÌZÏ Ñ§æþÅ Ð@þ$ÇÄ¶ý¬
E´ë«¨ MöÆæÿMæü$ Ð@þÆæÿ$çÜV> x2+xy-y2, 5xy Ð@þ$ÇÄ¶ý¬ 3x2+xy {ç³fË$ ÐóþÆóÿ “V>Ð@þ*°Mìü Ððþãå¯@þ^ø 2017
çÜ…Ð@þ™èþÞÆæÿ… BÆæÿ…¿¶ý…ÌZ B “V>Ð@þ*ÌZÏ° Ððþ¬™èþ¢… f¯é¿ê G…™èþ E…yðþ¯@þ$?

(12) bx2 + x + 5 Ð@þ$ÇÄ¶ý¬ bx3-2x+5 D ºçßý$ç³§æþ$Ë¯@þ$ x-3 ^óþ ¿êW…_¯@þ^ø ËÀ…^èþ$ ÔóýçÙÐ@þ¬Ë$
(“MæüÐ@þ$…V>) Ð@þÆæÿ$çÜV> m Ð@þ$ÇÄ¶ý¬ n AÆÿ¬™óþ m - n = 0 AÆÿ¬¯@þ^ø b Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(13) çÜ*Mæü‡ Ææÿ*ç³…ÌZ {ÐéÄ¶ý$…yìþ. (8m2+ 3m - 6) - (9m - 7) + (3m2 - 2m + 4)

(14) x2 + 13x + 7 ¯@þ$…yìþ H ºçßý$ç³¨° ¡íÜÐóþíÜ¯@þ^ø 3x2 + 5x - 4 ºçßý$ç³¨ ËÀçÜ$¢…¨?

(15) 4m + 2n + 3 D çÜÐ@þ*çÜÐ@þ¬¯@þMæü$ H çÜÐ@þ*çÜÐ@þ¬¯@þ$ MæüÍí³¯@þ^ø 6m + 3n + 10 ºçßý$ç³¨ ËÀ…^èþ$¯@þ$?

���	



57

4 °çÙµ†¢ Ð@þ$ÇÄ¶ý¬ A¯@þ$´ë™èþÐ@þ¬

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é….

Ò$Ææÿ$ Mìü…¨ ™èþÆæÿVæü†ÌZ °çÙµ†¢ Ð@þ$ÇÄ¶ý¬ A¯@þ$´ë™èþÐ@þ¬Ë Væü$Ç…_ ¯óþÆæÿ$aMö¯é²Ææÿ$. §é°Oò³ B«§éÆæÿç³yìþ¯@þ Mö°²  
E§éçßýÆæÿ×êË$ Mæü*yé Ò$Ææÿ$ Ýë«¨…^éÆæÿ$.
E§é:  ÑÐ@þ$Ë ™èþÄ¶ý*Ææÿ$ ^óþíÜ¯@þ ÆæÿÐ@þÓËyæþ*zË$ Ææÿ$_V> E…sêÆÿ¬. BÐðþ$ JMæü W¯ðþ²yæþ$ ¯ðþÆÿ¬Å, 3 W¯ðþ²Ë ÆæÿÐ@þÓ Ð@þ$ÇÄ¶ý¬  

2 W¯ðþ²Ë ç³…^èþ§éÆæÿ ¡çÜ$Mö° Ëyæþ*zË$ ™èþÄ¶ý*Ææÿ$^óþçÜ$¢…¨. 

CMæüPyæþ ÆæÿÐ@þÓ Ð@þ$ÇÄ¶ý¬ ç³…^èþ§éÆæÿË$ 3:2 Ìôý§é 
3
2  {ç³Ð@þ*×ýÐ@þ¬ÌZ E¯é²Æÿ¬. 

JMæüÐóþâ¶ý Ëyæþ*zË MøçÜ… 12 W¯ðþ²Ë ÆæÿÐ@þÓ ¡çÜ$Mö°¯@þ^ø G…™èþ ç³…^èþ§éÆæÿ AÐ@þçÜÆæÿÐ@þ$Ð@þ#™èþ$…¨?
x W¯ðþ²Ë ç³…^èþ§éÆæÿ AÐ@þçÜÆæÿ… A° A¯@þ$Mæü$…§é…  ©° ¯@þ$…yìþ 

3
2  = 12

x
 ∴3x=24∴ x = 8

A¯@þV> 12 W¯ðþ²Ë ÆæÿÐ@þÓ ¡çÜ$Mö°¯@þ, Ëyæþ*zË$ ^óþÄ¶ý$yé°Mìü 8 W¯ðþ²Ë ç³…^èþ§éÆæÿ AÐ@þçÜÆæÿÐ@þ¬ E…r$…¨.
C§óþ E§éçßýÆæÿ×ý¯@þ$ Mìü…¨ Ñ«§æþÐ@þ¬V> Mæü*yé ^óþÄ¶ý$Ð@þ^èþ$a¯@þ$. 
ÆæÿÐ@þÓ 3k W¯ðþ²ËÆÿ¬¯@þ^ø ç³…^èþ§éÆæÿ 2k W¯ðþ²Ë$ ç³yæþ$™èþ$…¨. G…§æþ$Mæü¯@þV> 

3
2
k
k  = 

3
2

   3k = 12 AÆÿ¬¯@þ^ø k = 4   ∴ 2k = 8 W¯ðþ²Ë ç³…^èþ§éÆæÿ AÐ@þçÜÆæÿÐ@þ¬…r$…¨.

™ðþË$çÜ$Mæü$…§é….

  °çÙµ†¢ Ð@þ$ÇÄ¶ý¬ A¯@þ$´ë™èþÐ@þ¬ (Ratio and proportion)

Æðÿ…yæþ$ çÜ…QÅË °çÙµ†¢ ¿êÐ@þ¯@þ¯@þ$ Ð@þÊyæþ$ Ìôý§é A…™èþMæü…sôý GMæü$PÐ@þ çÜ…QÅËMæü$ ÑçÜ¢Ç…^èþÐ@þ^èþ$a¯@þ$. 
Ëyæþ*zË E§éçßýÆæÿ×ý¯@þ$ ^èþ*yæþ…yìþ. ¯ðþÆÿ¬Å, ÆæÿÐ@þÓ Ð@þ$ÇÄ¶ý¬ ç³…^èþ§éÆæÿË$ 1 : 3 : 2 {ç³Ð@þ*×ýÐ@þ¬ÌZ E¯é²Æÿ¬. 
	 CMæüPyæþ ¯ðþÆÿ¬Å Ð@þ$ÇÄ¶ý¬ ÆæÿÐ@þÓË °çÙµ†¢ 1:3 Ð@þ$ÇÄ¶ý¬ ÆæÿÐ@þÓ Ð@þ$ÇÄ¶ý¬ ç³…^èþ§éÆæÿË °çÙµ†¢ 3:2  
D çÜÐ@þ*^éÆæÿÐ@þ¬ JMóü {ç³Ð@þ*×ýÐ@þ¬ÌZ CÐ@þÓºyìþ…¨. 

¯ðþÆÿ¬Å 1k = k W¯ðþ²Ë$, ÆæÿÐ@þÓ 3k W¯ðþ²Ë$ Ð@þ$ÇÄ¶ý¬ ç³…^èþ§éÆæÿ 2k W¯ðþ²Ë$ A° A¯@þ$MøÐ@þ^èþ$a¯@þ$. 
	 Cç³šyæþ$ 12 W¯ðþ²Ë ÆæÿÐ@þÓ E¯@þ²^ø Ëyæþ*zË MøçÜ… G°² W¯ðþ²Ë ¯ðþÆÿ¬Å Ð@þ$ÇÄ¶ý¬ ç³…^èþ§éÆæÿ AÐ@þçÜÆæÿÐðþ*  
Mæü¯@þ$Vö¯@þÐ@þ^èþ$a¯@þ$ 
G…§æþ$Mæü¯@þV>, 3k=12 ∴ k=4 Ð@þ$ÇÄ¶ý¬ 2k = 8 A¯@þV> 4 W¯ðþ²Ë ¯ðþÆÿ¬Å Ð@þ$ÇÄ¶ý¬ 8 W¯ðþ²Ë ç³…^èþ§éÆæÿ
AÐ@þçÜÆæÿÐ@þ$Ð@þ#™èþ$…¨.

• °çÙµ†¢ • °çÙµ†¢ «§æþÆæÿÃÐ@þ¬Ë$
• çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ {ç³“MìüÄ¶ý$Ë$ • çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§éª…™èþÐ@þ¬
• ç³Ææÿ…ç³Æ>¯@þ$´ë™èþÐ@þ¬ • °çÙµ†¢ÌZ° k- ç³§æþª†

  ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….
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C§óþ ¿êÐ@þ¯@þ¯@þ$ ¯éË$Væü$ Ð@þ$ÇÄ¶ý¬ A…™èþMæü…sôý GMæü$PÐ@þ A…Ô>Ë MöÆæÿMæü$ Eç³Äñý*W…^èþÐ@þ^èþ$a.
JMæüÐóþâ¶ý a, b, c, d A¯@þ$ ¯éË$Væü$ çÜ…QÅË$ 2 : 3 : 7 : 4 D {ç³Ð@þ*×ýÐ@þ¬ÌZ E¯@þ²rÏÆÿ¬™óþ  

B çÜ…QÅË¯@þ$ 2m, 3m, 7m, 4m A° A¯@þ$Mæü$…§é…. C_a¯@þ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Eç³Äñý*W…_ m ÑË$Ð@þ  
Mæü¯@þ$Vö¯@þÐ@þ^èþ$a¯@þ$. E§éçßýÆæÿ×ýMæü$ D ¯éË$Væü$ çÜ…QÅË Ððþ¬™èþ¢… 48 AÆÿ¬¯@þ B ¯éË$Væü$ çÜ…QÅË¯@þ$ Mæü¯@þ$Vö…§é….
	 2m + 3m + 7m + 4m = 16 m = 48

∴ 	 m = 3
∴ 	 2m = 6,  3m = 9,  7m = 21,  4m = 12 CÌê…sìý çÜ…QÅË$ ËÀ…^èþ$¯@þ$.
∴ 	 M>Ð@þÍÞ¯@þ çÜ…QÅË$ = 6, 9, 21, 12

E§é: (1) GÆæÿ$Ð@þ#Ë$ 18: 18:10 ÆæÿMæü…ÌZ O¯ðþ{sZf¯Œþ Ñ$“Ô¶ýÐ@þ$… 18%, ¸ëçÜ¹Ææÿ‹Ü Ñ$“Ô¶ýÐ@þ$…18% Ð@þ$ÇÄ¶ý¬ ´÷sêíÙÄ¶ý$… 
Ñ$“Ô¶ýÐ@þ$… 10% E¯é²Æÿ¬. Ñ$WÍ¯@þ ¿êVæü… C™èþÆæÿ ç³§éÆ>¦Ë$ E…yæþ$¯@þ$. AÆÿ¬™óþ B ÆæÿMæüOÐðþ$¯@þ 20 MìüÌZ“V>Ð@þ¬Ë GÆæÿ$Ð@þ#ËÌZ 
{ç³† Ñ$“Ô¶ýÐ@þ$… Äñý¬MæüP ¿êÆæÿ… G…™èþ E…r$…¨? 

Ýë«§æþ¯@þ: 20 Mìü.“V>.Ë GÆæÿ$Ð@þ#ÌZ  O¯ðþ{sZf¯Œþ Ñ$“Ô¶ýÐ@þ$ ¿êÆæÿ…¯@þ$ x  Mìü. “V>. A¯@þ$Mæü$…§é….

∴ =
18

100 20
x

     ∴ =
×

=x 18 20
100

3 6.

        ∴  O¯ðþ{sZf¯Œþ Ñ$“Ô¶ýÐ@þ$ ¿êÆæÿ… 3.6 Mìü. “V>. E…r$…¨.
¸ëçÜ¹Ææÿ‹Ü Ñ$“Ô¶ýÐ@þ$ Ô>™èþ… 18.  ∴ ¸ëçÜ¹Ææÿ‹Ü Ñ$“Ô¶ýÐ@þ$ ¿êÆæÿ… Mæü*yé 3.6 Mìü.“V>. AÐ@þ#™èþ$…¨.

	 20 Mìü.“V>. GÆæÿ$Ð@þ#ÌZ ´ùsêíÙÄ¶ý$… Ñ$“Ô¶ýÐ@þ$ ¿êÆæÿ… y Mìü.“V>. A¯@þ$Mö°¯@þ

100
10

20
y=       ∴ y  =  2                  ∴ ´÷sêíÙÄ¶ý$… Ñ$“Ô¶ýÐ@þ$ ¿êÆæÿ… 2 Mìü.“V>. AÐ@þ#™èþ$…¨.

A¯@þ$ÌZÐ@þ*¯@þ$´ë™èþÐ@þ¬

JMæü Ððþ*sêÆæÿ$ Ðéçßý¯@þ…1 ÎrÆæÿ$ ò³{sZÌŒý™ø 10 Mìü.Ò$.Ë §æþ*ÆæÿÐ@þ¬ {ç³Ä¶ý*×ìýçÜ$¢…¨.
M>ºsìýt 20 ÎrÆæÿÏ ò³{sZÌŒý™ø B Ðéçßý¯@þ… 20 ´ 10 = 200 Mìü. Ò$.Ë §æþ*Ææÿ… {ç³Ä¶ý*×ìý…^èþ$¯@þ$.
AÆÿ¬™óþ 40 ÎrÆæÿÏ ò³{sZÌŒý™ø A§óþ Ðéçßý¯@þ… 40 ´ 10 = 400 Mìü.Ò$.Ë$ §æþ*Ææÿ… Ððþâ¶ý$™èþ$…¨.

Oò³ ÑÐ@þÆ>Ë¯@þ$ ç³sìýtMæü Ææÿ*ç³…ÌZ Æ>§éª….

ò³{sZÌŒý: x ÎrÆæÿ$ 1 20 40
§æþ*ÆæÿÐ@þ¬ः yMìü.Ò$. 10 200 400

x
y

1
10

20
200 =

1
10

40
400

 = 1
10

x
y  = k 

Ðéçßý¯@þ… Eç³Äñý*W…_¯@þ ò³{sZÌŒý (ÎrÆæÿÏÌZ) Ð@þ$ÇÄ¶ý¬ B ò³{sZÌŒý™ø {ç³Ä¶ý*×ìý…_¯@þ §æþ*ÆæÿÐ@þ¬ (MìüÌZÒ$rÆæÿÏÌZ) 
D Æ>Ô¶ý$Ë °çÙµ†¢ íÜ¦Ææÿ…V> E¯@þ²¨. CÌê…rç³šyæþ$ B Æðÿ…yæþ$ Æ>Ô¶ý$Ë$ A¯@þ$´ë™èþÐ@þ¬ÌZ VæüËÐ@þ#, A¯@þV> D Æðÿ…yæþ$  
Æ>Ô¶ý$Ë$ A¯@þ$ÌZÐ@þ$ ^èþÆæÿ™èþÓ…ÌZ Ð@þ*Ææÿ$µ ^ðþ…§æþ$™éÆÿ¬ A° A…sêÆæÿ$.
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ÑÌZÐ@þ*¯@þ$´ë™èþÐ@þ¬

JMæü Ðéçßý¯@þÐ@þ¬ 50 Mìü.Ò$. ÐóþVæü…™ø 100 Mìü.Ò$. {ç³Ä¶ý*×ìý…^èþ$rMæü$ Æðÿ…yæþ$ Væü…rË$ ç³yæþ$™èþ$…¨. JMæü GyæþÏº…yìþ Äñý¬MæüP 

ÐóþVæü… Væü…rMæü$ 5 Mìü. Ò$., AÆÿ¬¯@þ^ø A…™óþ §æþ*ÆæÿÐ@þ¬ {ç³Ä¶ý*×ìý…^èþ$rMæü$ GyæþÏº…yìþMìü  20 Væü…rË$ M>ËÐ@þ¬ ç³yæþ$™èþ$…¨. 

∴  ÐóþVæü… ´ M>ËÐ@þ¬ = §æþ*ÆæÿÐ@þ¬ A° Væü$Ææÿ$¢…^èþ$Mö° Oò³ ÑÐ@þÆ>Ë¯@þ$ ç³sìýtMæü Ææÿ*ç³…ÌZ Æ>§éªÐ@þ¬. 

Ðéçßý¯@þÐ@þ¬ 
ÐóþVæü…/Væü…r x M>ËÐ@þ¬ y  x ´ y x ´ y = k

50 2 100

GyæþÏº…yìþ 5 20 100

A¯@þV> Ðéçßý¯@þÐ@þ¬ Äñý¬MæüP ÐóþVæüÐ@þ¬ Ð@þ$ÇÄ¶ý¬ {ç³Ä¶ý*×ìý…^èþ$rMæü$ ç³r$t çÜÐ@þ$Ä¶ý$Ð@þ¬Ë çÜ…QÅË Ëºª… íÜ¦ÆæÿÐ@þ¬V> 
E¯@þ²r$Ï Mæü°í³çÜ$¢…¨. CÌê…rç³šyæþ$ B Æ>Ô¶ý$Ë$ ÑÌZÐ@þ*¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬ Ìôý§é B Æ>Ô¶ý$Ë$ ÑÌZÐ@þ$ ^èþÆæÿ™èþÓ…ÌZ 
Ð@þ*Ææÿ$™èþ$…§æþ° A…sêÆæÿ$.
Oò³ E§éçßýÆæÿ×ýÌZ Ðéçßý¯@þ… Äñý¬MæüP ÐóþVæü… Ð@þ$ÇÄ¶ý¬ °È~™èþ §æþ*Ææÿ… ́ ùÐ@þ#rMæü$ ç³r$t çÜÐ@þ$Ä¶ý*Ë$ ÑÌZÐ@þ*¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬.

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é….

°çÙµ†¢ «§æþÆæÿÃÐ@þ¬Ë$

(1) 		 a Ð@þ$ÇÄ¶ý¬ b D Æðÿ…yæþ$ çÜ…QÅË  °çÙµ†¢°   a : b Ìôý§é a
b

 Ææÿ*ç³…ÌZ Æ>Ä¶ý$Ð@þ^èþ$a¯@þ$. CMæüPyæþ a ¯@þ$ ç³NÆæÿÓç³§æþÐ@þ¬
(Ððþ¬§æþsìý ç³§æþÐ@þ¬) Ð@þ$ÇÄ¶ý¬ b ¯@þ$ E™èþ¢Ææÿ ç³§æþÐ@þ¬ (Æðÿ…yæþÐ@þ ç³§æþÐ@þ¬) A…sêÆæÿ$.

(2) Æðÿ…yæþ$ çÜ…QÅË °çÙµ†¢ÌZ E™èþ¢Ææÿ ç³§æþÐ@þ¬ 100 AÆÿ¬¯@þç³šyæþ$ B °çÙµ†¢° Ô>™èþÐ@þ¬ A° A…sêÆæÿ$.
(3) A¯@þ$´ë™èþÐ@þ¬ÌZ° A°² çÜ…QÅË¯@þ$ JMóü Ô¶ý*¯óþÅ™èþÆæÿ çÜ…QÅ^óþ Væü$×ìý…_¯@þ Ìôý§é ¿êW…_¯@þ A¯@þ$´ë™èþ…ÌZ GÌê…sìý Ð@þ*Ææÿ$µ

E…yæþ§æþ$.
		 E§é. 3:4 = 6:8 = 9:12 A§óþ Ñ«§æþ…V> 2:3:5 = 8:12:20 Ìôý§é k A¯óþ¨ Ô¶ý*¯óþÅ™èþÆæÿ çÜ…QÅ AÆÿ¬¯@þ
		 a : b  =  ak : bk		  a : b:c  =  ak : bk : ck

(4) H çÜ…QÅË °çÙµ†¢° Mæü¯@þ$Vö¯@þÐ@þÌñý¯ø AÑ JMóü ÆæÿMæüOÐðþ$¯@þ MöË™èþË¯@þ$ MæüÍW E¯@þ²^ø,  {ç³†§é° Äñý¬MæüP MöË™èþË Ä¶ýÊ°r$Ï
Mæü*yé çÜÐ@þ*¯@þ…V> E…yæþÐ@þÌñý¯@þ$.

(5) °çÙµ†¢Mìü Ä¶ýÊ°r$Ï E…yæþÐ@þ#.
E§é.2 Mìü.  “V>. Ð@þ$ÇÄ¶ý¬ 300 “V>.Ë °çÙµ†¢ 2:300 V> E…yæþ§æþ$. M>° 2 Mìü. “V>. = 2000 “V>. M>Ð@þ#¯@þ B °çÙµ†¢
2000 : 300 A¯@þV> 20:3 AÐ@þ#™èþ$…¨.

E§é: (1)	 ïÜÐ@þ* Ð@þ$ÇÄ¶ý¬ Æ>f}Ë Äñý¬MæüP Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 3 : 1. Æ>f} Ð@þ$ÇÄ¶ý¬ A™èþ$ÌŒýË Äñý¬MæüP Ð@þÄ¶ý$çÜ$ÞË 
°çÙµ†¢ 2 : 3 AÆÿ¬¯@þ^ø ïÜÐ@þ$, Æ>f} Ð@þ$ÇÄ¶ý¬ A™èþ$ÌŒýË Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢° Mö¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ:      ïÜÐ@þ* Ð@þÄ¶ý$çÜ$Þ : Æ>f} Ð@þÄ¶ý$çÜ$Þ = 3 : 1 	 Æ>f} Ð@þÄ¶ý$çÜ$Þ: A™èþ$ÌŒý Ð@þÄ¶ý$çÜ$Þ  = 2 : 3

Ððþ¬§æþsìý °çÙµ†¢ÌZ° E™èþ¢Ææÿ ç³§æþÐ@þ¬ Æðÿ…yæþÐ@þ °çÙµ†¢ÌZ° ç³NÆæÿÓ ç³§æþÐ@þ¬ AÆÿ¬ E…yæþÐ@þÌñý¯@þ$.
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©° MöÆæÿMæü$ A¯@þV> Ð@þÆæÿ$çÜ °çÙµ™èþ$¢Ë$ ËÀ…^èþ$rMæü$ Ððþ¬§æþsìý °çÙµ†¢ÌZ° ç³§æþÐ@þ¬Ë¯@þ$  2^óþ Væü$×ìý…^éÍ A¯@þV>  

3:1 = 6:2 ËÀ…^èþ$¯@þ$. 
  ïÜÐ@þ$ Ð@þÄ¶ý$çÜ$Þ
Æ>f} Ð@þÄ¶ý$çÜ$Þ  = 

6
2 ,

Æ>f} Ð@þÄ¶ý$çÜ$Þ
A™èþ$ÌŒý Ð@þÄ¶ý$çÜ$Þ  = 

2
3

		 ∴ ïÜÐ@þ* Ð@þÄ¶ý$çÜ$Þ : Æ>f} Ð@þÄ¶ý$çÜ$Þ : A™èþ$ÌŒý Ð@þÄ¶ý$çÜ$Þ D °çÙµ†¢  6 : 2 : 3 AÐ@þ#™èþ$…¨. 

E§é: (2)	JMæü ©Ææÿƒ ^èþ™èþ$Ææÿ{ÝëM>Ææÿ ´÷Ë… ´÷yæþÐ@þ# 1.2 Mìü. Ò$. §é° ÐðþyæþË$µ 400 Ò$. AÆÿ¬¯@þ^ø ´÷yæþÐ@þ#™ø ÐðþyæþË$µ¯@þMæü$VæüË 

°çÙµ†¢° Mæü¯@þ$Vö¯@þ…yìþ. 

Ýë«§æþ¯@þ :  CMæüPyæþ ´÷yæþÐ@þ# Mìü.Ò$ËÌZ Ð@þ$ÇÄ¶ý¬ ÐðþyæþË$µ Ò$.ËÌZ E¯é²Æÿ¬. °çÙµ†¢ MöÆæÿMæü$ Æðÿ…yìþ…sìý Ä¶ýÊ°r$Ï çÜÐ@þ*¯@þ…V> 

    E…yéÍ. M>Ð@þ#¯@þ Mìü.Ò$.Ë¯@þ$ Ò$.ÌZMìü Ð@þ*Ææÿ$a§é….

		 1.2 Mìü.Ò$ = 1.2 ´1000 = 1200 Ò$.     ∴ 1200 Ò$. ËMæü$ 400 Ò$.Ë™ø VæüË °çÙµ†¢° ¡çÜ$Mö…§é….

M>Ð@þÍÞ¯@þ °çÙµ†¢ = 1200
400

3
1

=  ,   A¯@þV>  3:1 AÐ@þ#™èþ$…¨. 

E§é: (3) Ð@þ$õßý‹Ù Äñý¬MæüP ¯ðþËçÜÇ QÆæÿ$aË™ø, A™èþ° B§éÄ¶ý$Ð@þ¬¯@þMæü$ VæüË °çÙµ†¢ 3:5 AÆÿ¬¯@þ^ø A™èþ° QÆæÿ$aË$  

A™èþ° B§éÄ¶ý$Ð@þ¬ÌZ G…™èþ Ô>™èþÐ@þ¬ ?

Ýë«§æþ¯@þ: QÆæÿ$aË™ø B§éÄ¶ý$Ð@þ¬¯@þMæü$VæüË °çÙµ†¢ 3:5. ©°° Ô>™èþÐ@þ¬ÌZMìü Ð@þ*Ææÿ$ar MöÆæÿMæü$ Æðÿ…yæþÐ@þ ç³§æþÐ@þ¬¯@þ$ 100V>  

Ð@þ*ÆæÿaÐ@þÌñý¯@þ$. 
3
5

3 20
5 20

60
100

=
×
×

=  A¯@þV>
QÆæÿ$a

B§éÄ¶ý$…
= 60

100
 = 60%  \ Ð@þ$õßý‹Ù Äñý¬MæüP QÆæÿ$aË$ B§éÄ¶ý$Ð@þ¬ÌZ 60% 

VæüËÐ@þ#.

E§é: (4) JMæü ™ørÌZ Ð@þ*Ñ$yìþ Ð@þ$ÇÄ¶ý¬ çÜ´ùsê ^ðþrÏ çÜ…QÅË °çÙµ†¢ 2:3. JMæüÐóþâ¶ý B ™ørÌZ {ç³† ÆæÿM>°Mìü ^ðþ…¨¯@þÑ  

5 ^ðþrÏ¯@þ$ GMæü$PÐ@þV> ¯ésìý¯@þ^ø B çÜ…QÅË °çÙµ†¢ 5 : 7 AÐ@þ#™èþ$…¨. AÆÿ¬™óþ B ™ørÌZ Ð@þ*Ñ$yìþ Ð@þ$ÇÄ¶ý¬ çÜ´ùsê 

^ðþr$Ï G°² E¯é²Æÿ¬?

Ýë«§æþ¯@þ:  Ððþ¬§æþsìý °çÙµ†¢ 2 : 3.

™ørÌZ° Ð@þ*Ñ$yìþ ^ðþr$Ï = 2x   Ð@þ$ÇÄ¶ý¬ çÜ´ùsê ^ðþr$Ï = 3x A¯@þ$Mæü$…§é…. 

C_a¯@þ çÙÆæÿ™èþ$ {ç³M>Ææÿ…   2 5
3 5

5
7

x
x

+
+

=

14x + 35 = 15x + 25 

       ∴ x = 10 

∴  ™ørÌZ° Ð@þ*Ñ$yìþ ^ðþr$Ï = 2x = 2 ´10= 20

 ∴ ™ørÌZ° çÜ´ùsê ^ðþr$Ï = 3x = 3 ´10= 30
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E§é: (5)	 Æðÿ…yæþ$ çÜ…QÅË °çÙµ†¢ 5 :7. JMæüÐóþâ¶ý {ç³† çÜ…QÅMæü$ 40 MæüÍí³¯@þ^ø Ð@þ^èþ$a Ððþ¬™èþ¢Ð@þ¬Ë °çÙµ†¢ 25:31  
AÆÿ¬¯@þ^ø B çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

Ýë«§æþ¯@þ: 	 Ððþ¬§æþsìý çÜ…QÅ = 5x Ð@þ$ÇÄ¶ý¬ Æðÿ…yæþÐ@þ çÜ…QÅ = 7x A¯@þ$Mæü$…§é…. 
		 C_a¯@þ çÙÆæÿ™èþ$ {ç³M>Ææÿ…

5 40
7 40

25
31

31 5 40 25 7 40
155 1240 175 1000

1240

x
x
x x

x x

+
+

=

+( ) = +( )
+ = +

−11000 175 155
240 20

12

= −
=
=

x x
x

x

								 

∴  Ððþ¬§æþsìý çÜ…QÅ = 5 ´ 12 = 60
     Æðÿ…yæþÐ@þ çÜ…QÅ = 7 ´ 12 = 84

           ∴  C_a¯@þ çÜ…QÅË$ 60 Ð@þ$ÇÄ¶ý$ 84 AÐ@þ#™éÆÿ¬.

(1) Mìü…§æþ C_a¯@þ çÜ…QÅË f™èþËÌZ Ððþ¬§æþsìý çÜ…QÅ™ø Æðÿ…yæþÐ@þ çÜ…QÅMæü$ VæüË °çÙµ†¢° çÜ…„ìüç³¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.
(i) 72, 60 (ii) 38,57 (iii) 52,78

(2) Mìü…¨ Æ>Ô¶ý$ËÌZ Ððþ¬§æþsìý Æ>Õ™ø Æðÿ…yæþÐ@þ Æ>ÕMìüVæüË °çÙµ†¢° çÜ…„ìüç³¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.
(i) 700 Ææÿ*.Ë$,  308 Ææÿ*.Ë$ (ii) 14 Ææÿ*.Ë$, 12 Ææÿ*.Ë 40 Oò³. 
(iii) 5 Î.,  2500 Ñ$.Î. (iv) 3 çÜ…. 4 ¯ðþËË$,    5 çÜ…. 8 ¯ðþËË$
(v) 3.8 Mìü.“V>.,   1900 “V>. (vi) 7 °. 20 òÜ., 5 °. 6 òÜ..

(3) Mìü…¨ Ô>™èþÐ@þ¬Ë¯@þ$ çÜ…„ìüç³¢ °çÙµ†¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.
(i) 75 : 100	 (ii) 44 : 100	 (iii) 6.25%	 (iv) 52 : 100	 (v) 0.64%

(4) JMæü _¯@þ² C…sìý° Ð@þ¬Væü$YÆæÿ$ Ð@þ$¯@þ$çÙ$Ë$ 8 ÆøkÌZÏ °ÇÃ…^èþVæüËÆæÿ$, AÆÿ¬™óþ A§óþ C…sìý°  6 ÆøkÌZÏ °ÇÃ…^èþ$rMæü$
G…™èþÐ@þ$…¨ M>Ð@þÌñý¯@þ$?

(5) Mìü…¨ °çÙµ™èþ$¢Ë¯@þ$ Ô>™èþÐ@þ¬Ë Ææÿ*ç³Ð@þ¬ÌZMìü Ð@þ*Ææÿa…yìþ.

(i) 15 : 25 (ii) 47 : 50	 (iii) 7
10

(iv) 546
600

(v) 7
16

(6) AÆæÿ$×ý Ð@þ$ÇÄ¶ý¬ BÐðþ$ ™èþÍÏ Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 2:5. AÆæÿ$×ý f°Ã…_¯@þç³šyæþ$ BÐðþ$ ™èþÍÏ Ð@þÄ¶ý$çÜ$Þ 27 çÜ…Ð@þ™èþÞÆ>Ë$.
AÆÿ¬™óþ AÆæÿ$×ý Ð@þ$ÇÄ¶ý¬ BÐðþ$ ™èþÍÏ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$ÞË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(7) Ð@þ™èþÞÌê Ð@þ$ÇÄ¶ý¬ çßý…çÜË {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$ÞË$ Ð@þÆæÿ$çÜV> 14  çÜ…. Ð@þ$ÇÄ¶ý¬ 10 çÜ…. G°² çÜ…Ð@þ™èþÞÆ>ËMæü$ ÐéÇ
Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 5:4 AVæü$¯@þ$?

(8) “ÔóýÄ¶ý$ Ð@þ$ÇÄ¶ý¬ BÐðþ$ ™èþÍÏ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 2 : 7. 2 çÜ…. Ë ™èþÆæÿ$Ðé™èþ ÐéÇ Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 1 : 3
AVæü$¯@þ$. AÆÿ¬¯@þ “ÔóýÄ¶ý$ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ G…™èþ?

A¿êÅçÜ Ð@þ*ÍMæü 4.1
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™ðþË$çÜ$Mæü$…§é….

  °çÙµ™èþ$¢Ë¯@þ$ ´ùËayæþ…

	 b > 0, d > 0 AÆÿ¬¯@þ 
a
b  , 

c
d  D °çÙµ™èþ$¢Ë ´ùÍMæü¯@þ$ ^èþ*§éª…. D ´ùÍMæü¯@þ$ Mìü…¨ °Ä¶ý$Ð@þ*Ë {ç³M>Ææÿ… ^óþÄ¶ý$Ð@þ^èþ$a.	

	 (i) ad > bc AÆÿ¬¯@þ^ø a
b

 >  
c
d    (ii) JMæüÐóþâ¶ý ad < bc AÆÿ¬¯@þ  a

b
< 
c
d      (iii) JMæüÐóþâ¶ý ad = bc 

AÆÿ¬¯@þ^ø 
a
b  = 

c
d               

Mìü…§æþ CÐ@þÓºyìþ¯@þ °çÙµ™èþ$¢Ë {ç³† f™èþ Ð@þ$«§æþÅVæüË “MæüÐ@þ$ çÜ…º…«§æþ…¯@þ$ °Ææÿ~Æÿ¬…^èþ$Ð@þ¬.  

E§é: (1)   4
9

7
8

,

Ýë«§æþ¯@þ:     4  ´  8   ?    7  ´  9
                      32  <  63
             ∴    4

9
7
8

<

      E§é: (2)  13
8

7
5

,

                    13 5 8 7´ ´, ?

                            65 56?

                             65 56>

                      ∴       13
8

7
5

>

E§é: (3) JMæüÐóþâ¶ý a Ð@þ$ÇÄ¶ý¬ b ç³NÆæÿ~ çÜ…QÅËÆÿ¬¯@þ^ø a < b, b > 1 AÆÿ¬¯@þ a
b

−
−

1
1

, 
a
b

+
+

1
1  °çÙµ™èþ$¢Ë 

Ð@þ$«§æþÅ “MæüÐ@þ$ çÜ…º…«§æþ…¯@þ$ °Ææÿ~Æÿ¬…^èþ…yìþ. 
Ýë«§æþ¯@þ:		  a < b
	 ∴ a - 1 < b -1  	 Cç³šyæþ$ a

b
−
−

1
1

 - 
a
b

+
+

1
1   D ¡íÜÐóþ™èþ Væü$Ç…_ BÌZ_§éª….

				  
	 a

b
−
−

1
1

 - 
a
b

+
+

1
1   =

−( ) +( ) − +( ) −( )
−( ) +( )

=
− + −( ) − + − −( )

−

a b a b
b b

ab b a ab b a
b

1 1 1 1
1 1

1 1
12

==
− + − − − + +

−

=
−
−

=
−( )
−

ab b a ab b a
b

a b
b
a b
b

1 1
1

2 2
1

2
1

2

2

2

.......... (1)
2

1
0

1
1

1
1

0

1
1

1
1

2

a b
b
a
b

a
b

a
b

a
b

−( )
−

<

−
−

−
+
+

<

−
−

<
+
+

Cç³šyæþ$ a < b \ a - b < 0    
C§óþ Ñ«§æþ…V> b2-1 > 0 G…§æþ$Mæü¯@þV> 
b > 1
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E§é: (4) 	JMæüÐóþâ¶ý a : b = 2 : 1 Ð@þ$ÇÄ¶ý¬  b : c = 4 : 1 AÆÿ¬¯@þ  a
b c

4

2 2

3

32








  D Æ>Õ ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ:      1
2

b
a =         ∴ a = 2 b 1

4
c
b =        ∴ b = 4c   

a = 2 b  =  2 ´ 4c = 8c       \ a = 8 c  

Cç³šyæþ$ a = 8 c, b = 4c  D ÑË$Ð@þË¯@þ$ {ç³†„óüí³…^èþV>

a
b c

4

2 2

3

32








 = 8

32 4

8 8 8 8
32 16

4

2 2 2

3

4

2 2

3

c
c c

c
c c

( )
× × ×













=
× × × ×
× × ×











  = (8)3

∴    
a
b c

4

2 2

3

32








  = 512

(1) 
a
b

ak
bk

=  D «§æþÆæÿÃÐ@þ¬¯@þ$ Eç³Äñý*W…_ Mìü…¨ RêäËÌZ çÜÇOÄñý$¯@þ çÜ…QÅ¯@þ$ Æ>Ä¶ý$…yìþ.

	 (i) 
5
7 28

35
3 5

= = =
....

....
....
. (ii) 9

14
4 5

42 3 5
= = =

.
....

.... ....
.

(2) Mìü…¨ °çÙµ™èþ$¢Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(i) Ð@þ–™èþ¢Ð@þ¬ Äñý¬MæüP ÐéÅÝëÆæÿ¦…™ø §é° ç³Ç«¨Mìü VæüË °çÙµ†¢.

(ii) r ÐéÅÝëÆæÿ¦…VæüË Ð@þ–™èþ¢ ç³Ç«¨Mìü, §é° OÐðþÔ>ËÅÐ@þ¬™ø VæüË °çÙµ†¢.

(iii) ¿¶ý$f… 7 òÜ….Ò$. VæüË ^èþ™èþ$Ææÿ{çÜ MæüÆ>~°Mìü §é° ¿¶ý$fÐ@þ¬™ø VæüË °çÙµ†¢.

(iv) 5 òÜ….Ò$.Ë ´÷yæþÐ@þ# Ð@þ$ÇÄ¶ý¬ 3.5 òÜ….Ò$. ÐðþyæþË$µVæüË ©Ææÿƒ ^èþ™èþ$Ææÿ{çÜ… ^èþ$r$tMöË™èþ™ø, OÐðþÔ>ËÅÐ@þ¬¯@þMæü$ VæüË °çÙµ†¢. 

(3) Mìü…¨ °çÙµ™èþ$¢Ë f™èþËÌZ _¯@þ²¨&ò³§æþª¨ °Ææÿ~Æÿ¬…^èþ…yìþ.

(i) 
5

3
3
7

, (ii) 
3 5
5 7

63
125

, (iii) 5
18

17
121

, 	

(iv)  
80
48

45
27

, (v) 9 2
5 1

3 4
7 1

.

.
, .

.

(4)  (i) �ABCD çÜÐ@þ*…™èþÆæÿ ^èþ™èþ$Ææÿ$Âf…. §é°ÌZ ÐA Ð@þ$ÇÄ¶ý¬ ÐB Ë MöË™èþË °çÙµ†¢ 5:4 AÆÿ¬¯@þ^ø 
Ð B MöË™èþ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(ii) AË¾ÆŠÿt Ð@þ$ÇÄ¶ý¬ çÜÎÐŒþ$Ë {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 5:9. I§æþ$ çÜ….Ë ™èþÆæÿ$Ðé™èþ ÐéÇ Ð@þÄ¶ý$çÜ$ÞË °çÙµ†¢ 

3:5 AÆÿ¬¯@þrÏÆÿ¬™óþ ÐéÇ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$ÞË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

A¿êÅçÜ Ð@þ*ÍMæü 4.2
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(iii) JMæü ©Ææÿƒ^èþ™èþ$Ææÿ{çÜÐ@þ¬ Äñý¬MæüP ´÷yæþÐ@þ# ÐðþyæþË$µË °çÙµ†¢ 3:1. ©Ææÿƒ ^èþ™èþ$Ææÿ{çÜ ^èþ$r$tMöË™èþ 36 òÜ….Ò$. 
AÆÿ¬¯@þ ©Ææÿƒ ^èþ™èþ$Ææÿ{çÜ ´÷yæþÐ@þ# Ð@þ$ÇÄ¶ý¬ ÐðþyæþË$µË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

(iv)	 Æðÿ…yæþ$ çÜ…QÅË °çÙµ†¢ 31:23 Ðésìý Ððþ¬™èþ¢… 216, AÆÿ¬¯@þ^ø B çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(v)	 Æðÿ…yæþ$ çÜ…QÅË ËºªÐ@þ¬ 360 Ð@þ$ÇÄ¶ý¬ Ðésìý °çÙµ†¢ 10:9 AÆÿ¬¯@þ^ø B çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(5*) JMæüÐóþâ¶ý a : b =  3 : 1  Ð@þ$ÇÄ¶ý¬  b : c = 5 : 1 AÆÿ¬¯@þ^ø (i) 
a
b c

3

2

3

15








 (ii) 

a
bc

2

7  D Æ>Ô¶ý$Ë ÑË$Ð@þË¯@þ$  
Mæü¯@þ$Vö¯@þ…yìþ. 

(6*)	 0 04 0 4 0 4 0 04. . . .× × = × ×a b  AÆÿ¬¯@þ^ø 
a
b   D °çÙµ†¢° Mæü¯@þ$Vö¯@þ…yìþ. 

(7) (x + 3) :  (x + 11) = (x - 2) : (x + 1) AÆÿ¬¯@þ^ø x ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

™ðþË$çÜ$Mæü$…§é….

  çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ {ç³“MìüÄ¶ý$Ë$

çÜÐ@þ*¯@þ™èþÓ «§æþÆæÿÃÐ@þ¬Ë¯@þ$ Eç³Äñý*W…_ Æðÿ…yæþ$ çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ Mö°² {ç³“MìüÄ¶ý$Ë¯@þ$ ^óþÄ¶ý$Ð@þ^èþ$a. Ðésìý° Væü$Ç…_ 

¯óþÆæÿ$aMæü$…§é….

a , b, c, d Ë$ «§æþ¯@þ çÜ…QÅËÆÿ¬¯@þç³šyæþ$ ÐésìýMìü çÜ…º…«¨…_¯@þ Mìü…¨ «§æþÆæÿÃÐ@þ¬Ë¯@þ$ AÆæÿ¦… ^óþçÜ$Mö…§é….

(I) ÑÌZÐ@þ$ °Ä¶ý$Ð@þ$… (Invertendo)  JMæüÐóþâ¶ý  
a
b =

c
d  AÆÿ¬¯@þ^ø

b
a

d
c

=  AÐ@þ#™èþ$…¨
a
b

c
d

a d b c
b c a d
b c
a c

a d
a c

b
a

d
c

=

× = ×
× = ×
×
×

=
×
×

=

∴     		
∴
∴			   (CÆæÿ$OÐðþç³#Ë a ´c ^óþ ¿êW…^èþV>)

\ JMæüÐóþâ¶ý 
a
b =

c
d  AÆÿ¬¯@þ

b
a

d
c

=  AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ "ÑÌZÐ@þ$ °Ä¶ý$Ð@þ$…' A…sêÆæÿ$. 

(II) HM>…™èþÆæÿ °Ä¶ý$Ð@þ$… (Alternando) JMæüÐóþâ¶ý  
a
b =

c
d  AÆÿ¬¯@þ^ø a

c
b
d

=  AÐ@þ#™èþ$…¨. 
a
b =

c
d

         ∴ a d b c
a d
c d

b c
c d

a
c

b
d

× = ×
×
×

=
×
×

=

(CÆæÿ$OÐðþç³#Ë c ´ d ^óþ ¿êW…^èþV>)

JMæüÐóþâ¶ý a
b

c
d

=  AÆÿ¬¯@þ^ø a
c

b
d

=   AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ "HM>…™èþÆæÿ °Ä¶ý$Ð@þ$…' A…sêÆæÿ$. 
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(III) çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… (Componendo)  JMæüÐóþâ¶ý a
b

c
d

=  AÆÿ¬¯@þ^ø a b
b

c d
d

+
=

+  AÐ@þ#™èþ$…¨.

						                
a
b

c
d

=

						          	 a
b

c
d

a b
b

c d
d

+ = +

+
=

+

1 1  (CÆæÿ$OÐðþç³#Ë 1° MæüË$ç³V>)

JMæüÐóþâ¶ý a
b

c
d

=  AÆÿ¬¯@þ a b
b

c d
d

+
=

+  AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ "çÜ…Äñý*Væü °Ä¶ý$Ð@þ$…' A…sêÆæÿ$.

(IV) ÑÄñý*Væü °Ä¶ý$Ð@þ$… (Dividendo)  JMæüÐóþâ¶ý  
a
b

c
d

=  AÆÿ¬¯@þ 
a b
b

c d
d

−
=

−
 AÐ@þ#™èþ$…¨.

						        ∴     a
b

c
d

a
b

c
d

a b
b

c d
d

=

− = −

−
=

−

1 1						        ∴				    (CÆæÿ$OÐðþç³#Ë 1° ¡íÜÐóþÄ¶ý$V>)

					                  ∴

JMæüÐóþâ¶ýý 
a
b

c
d

=   AÆÿ¬¯@þ 
a b
b

c d
d

−
=

−
 AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ "ÑÄñý*Væü °Ä¶ý$Ð@þ$…' A…sêÆæÿ$.

(V) çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$… (Componendo-dividendo) JMæüÐóþâ¶ý 
a
b

c
d

=  AÆÿ¬¯@þ 
a b
a b

c d
c d

+
−

=
+
− , a ¹ b,  c ¹ d 

AÐ@þ#™èþ$…¨.
			    
	
    							     

		  	                            \

	 JMæüÐóþâ¶ý 
a
b

c
d

=  AÆÿ¬¯@þ 
a b
a b

c d
c d

+
−

=
+
−  AÐ@þ#™èþ$…¨. D «§æþÆæÿÃÐ@þ¬¯@þ$ "çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$…' A…sêÆæÿ$. 

	 çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… Ð@þ$ÇÄ¶ý¬ ÑÄñý*Væü °Ä¶ý$Ð@þ*Ë Ýë«§éÆæÿ×ý Ææÿ*ç³…

	 JMæüÐóþâ¶ý ab
c
d

=  AÆÿ¬¯@þ^ø a b
b

c d
d

+
=

+       (JMæüÝëÇ çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

			    
a b
b

c d
d

+
=

+2 2
   	

(Æðÿ…yæþ$ÝëÆæÿ$Ï çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

	 Ýë«§éÆæÿ×ý…V>	
a mb
b

c md
d

+
=

+
	 (m ÝëÆæÿ$Ï çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…) ...(1)	

	 A§óþ Ñ«§æþ…V> JMæüÐóþâ¶ý 
a
b

c
d

=  AÄ¶ý$¯@þ^ø 
a mb
b

c md
d

−
=

−
(m ÝëÆæÿ$Ï ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)  ...(2)	

	 Ð@þ$ÇÄ¶ý¬ JMæüÐóþâ¶ý 
a
b

c
d

=  AÄ¶ý$¯@þ^ø a mb
a mb

c md
c md

+
−

=
+
−

  ...((1) Ð@þ$ÇÄ¶ý¬ (2) Ë¯@þ$ ºsìýt ¿êW…^èþV>)

JMæüÐóþâ¶ý
a
b

c
d

a b
b

c d
d

a b
b

c d
d

a b
a b

c d
c d

=

+
=

+

−
=

−

+
−

=
+
−

a
b

c
d

a b
b

c d
d

a b
b

c d
d

a b
a b

c d
c d

=

+
=

+

−
=

−

+
−

=
+
−

∴				    (çÜ…Äñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)   ....(1)
					   
∴				    (ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…) ....(2)

∴     			   (1) Ð@þ$ÇÄ¶ý¬ (2) Ë¯@þ$ ºsìýt

AÆÿ¬¯@þ
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Ýë«¨…_¯@þ E§éçßýÆæÿ×ýË$ 

E§é: (1) JMæüÐóþâ¶ý a
b

=
5
3

AÆÿ¬¯@þ^ø a b
b

+
=

7
7

? D °çÙµ†¢° Mæü¯@þ$Vö¯@þ…yìþ.

ç³§æþª† I ç³§æþª† II

Ýë«§æþ¯@þ: JMæüÐóþâ¶ý a
b

=
5
3

  AÆÿ¬¯@þ^ø a b k
5 3

= = , 

     ∴ a = 5k, b = 3k	

∴    

a
b

=
5
3

         

E§é: (2) JMæüÐóþâ¶ý 4b
a 7= AÆÿ¬¯@þ^ø b5

b
a - Mæü¯@þ$Vö¯@þ…yìþ.

ç³§æþª†  I						  ç³§æþª†  II

Ýë«§æþ¯@þ:           4b
a 7=    

∴	 7 4
a b=

		 ∴	 7 4
a b m= = A¯@þ$Mæü$…§é…

∴ a = 7m,   b = 4m

  ∴ b5
b
a - 	 = 4

5(7 ) 4
m

m m-

=	 4
4

m
m m35 -

=	 4
31

4b
a 7=

5
4

5 7

4
35

b
a #=

=

5 35 4
4

a b
b
−

=
−

b5
b
a

4
31- =

  (ÑÌZÐ@þ$ °Ä¶ý$Ð@þ$…)

(HM>…™èþÆæÿ °Ä¶ý$Ð@þ$…)

(çÜ…Äñý*Væü °Ä¶ý$Ð@þ$…) 

(ÑÄñý*Væü °Ä¶ý$Ð@þ$…)

JMæüÐóþâ¶ý
a
b

c
d

=  AÆÿ¬¯@þ^ø 
b
a

d
c

=

JMæüÐóþâ¶ý
a
b

c
d

= AÆÿ¬¯@þ^ø c
a

d
b=

JMæüÐóþâ¶ý
a
b

c
d

= AÆÿ¬¯@þ^ø 
a b
b

c d
d

+
=

+

JMæüÐóþâ¶ý b
a

d
c= AÆÿ¬¯@þ^ø b

a b
d
c d= --

JMæüÐóþâ¶ý b
a

d
c= AÆÿ¬¯@þ^ø

a b
a b

c d
c d

+
−

=
+
−

(çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$…)

   (çÜ…Äñý*Væü  
°Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

    a b
b

k k
k

k k
k

k
k

+
=

+ ×
×

=
+

= =

7
7

5 7 3
7 3

5 21
21

26
21

26
21

∴

∴

∴

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ

 

 

 

a
b

a b
b

a b
b

7
5
21

7
7

5 21
21

7
7

26
21

=

+
=

+

+
=

   (ÑÄñý*Væü  
°Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

HM>…™èþÆæÿ 
°Ä¶ý$Ð@þ$… {ç³M>Ææÿ…

HM>…™èþÆæÿ °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…
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E§é: (3) JMæüÐóþâ¶ý 3b
a 7= AÆÿ¬¯@þ^ø 2

2
a b
a b

-
+ ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: ç³§æþª† I: a = 7m, b = 3m A¯@þ$Mö¯@þ$Ð@þ¬ 

 ∴ 2
2

a b
a b

-
+  =

+ ×
− ×

7 2 3
7 2 3

m m
m m

                   m
m

7 6
7 6

m
m

-
+=

                    13
m
m= =  1

13

    ç³§æþª† II :      ∴ 3b
a 7=

                ∴   2 6
7

b
a = ...... Æðÿ…yæþ$OÐðþç³#Ìê 

1
2  ^óþ Væü$×ìý…^èþV>

              ∴ a b
a b

+
−

=
+
−

2
2

7 6
7 6

  

              ∴ 2
2

a b
a b

-
+ =  1

13       

E§é: (4) JMæüÐóþâ¶ý 
a b
3 2

=  AÆÿ¬¯@þ^ø 
5 3
7 2
a b
a b

+
− ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

Ýë«§æþ¯@þ:                  ç³§æþª† I 

                a b
3 2

= 	

         ∴ a
b

=
3
2

........ HM>…™èþÆæÿ °Ä¶ý$Ð@þ$…

Cç³šyæþ$  5 3
7 2
a b
a b

+
−

  {ç³† ç³§æþÐ@þ¬¯@þ$ b ^óþ ¿êW…^èþV> 

 ç³§æþª† II 

              
a b
3 2

=

         ∴   a b
3 2

=  = t A¯@þ$Mæü$…§é… 

∴   a = 3t, b = 2t D ÑË$Ð@þ {ç³†„óüí³…^èþV> 

            (t ¹ 0)5 3

7 2

5 3

7 2

5 3
2

3

7 3
2

a
b

b
b

a
b

b
b

a
b
a
b

+

−
=







 +







 −

=







 +







 −−

=
+

−

=
+
−

=

2

15
2

3

21
2

2

15 6
21 4

21
17

5 3
7 2

5 3 3 2
7 3 2 2

15 6
21 4

21
17

21
17

a b
a b

t t
t

t t
t

t
t

+
−

=
+
−

=
+
−

=

=

( ) ( )
( ) ( t)

t

   (çÜ…Äñý*Væü& ÑÄñý*Væü  
°Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)
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E§é: (5) JMæüÐóþâ¶ý  
4

5

x

y
= AÆÿ¬¯@þ^ø 4

4
−
+

ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ:  4

5

4 16  
5

4 16 5  
4 16 5

4 21
4 11
4 11
4 21

x
y

x
y

x y
x y

x y
x y
x y
x y

=

=

+ +=
− −

+ =
−
− =
+

E§é: (6)    JMæüÐóþâ¶ý 5x = 4y  AÆÿ¬¯@þ^ø   
2 2

2 2

3

3

x y

x y

+
− ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: x
y

x
y

x
y

x y
x y

x

  

  

  

=

=

=

+
−

=
+
−

+

4
5

16
25

3 48
25

3
3

48 25
48 25

3

2

2

2

2

2 2

2 2

2 yy
x y

2

2 23
73
23−

=  

™ðþË$çÜ$Mæü$…§é….

  çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë «§æþÆæÿÃÐ@þ¬Ë Äñý¬MæüP Eç³Äñý*Væü… (Use of equal ratios)

Mö°² çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ$rMæü$ C™èþÆæÿ ç³§æþ®™èþ$ËMæü…sôý çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ {ç³“MìüÄ¶ý$Ë Eç³Äñý*Væü… çÜ$Ë¿¶ý…V> 
E…r$…¨.

E§é: (1) çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ Ýë«¨…^èþ$Ð@þ¬.  3 5 7
10 14

3 4 3
8 6

2 2x x
x

x x
x

+ +
+

=
+ +

+

Ýë«§æþ¯@þ:   3 5 7
10 14

3 4 3
8 6

2 2x x
x

x x
x

+ +
+

=
+ +

+

6 10 14
10 14

6 8 6
8 6

2 2x x
x

x x
x

+ +( )
+

=
+ +( )

+

	 (CÆæÿ$OÐðþç³#Ë 2^óþ Væü$×ìý…^èþV>)

∴

∴

∴

∴

∴

∴

∴

∴

...(CÆæÿ$OÐðþç³#Ë 4^óþ Væü$×ìý…^èþV>)

...(çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

...(CÆæÿ$OÐðþç³#Ë 3^óþ Væü$×ìý…^èþV>)

...(çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)
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6 10 14 10 14
10 14

6 8 6 8 6
8 6

2 2x x x
x

x x x
x

+ +( ) − +( )
+

=
+ +( ) − +( )

+
	 (ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

∴
+

=
+

6
10 14

6
8 6

2 2x
x

x
x

x = 0  ÑË$Ð@þMæü$ D çÜÒ$MæüÆæÿ×ýÐ@þ¬ çÜ™èþÅÐ@þ¬ AÐ@þ#™èþ$…¨. ∴ x = 0  JMæü Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨. 

JMæüÐóþâ¶ý x  ¹ 0 AÆÿ¬¯@þ^ø  x2 ¹ 0,   ∴  6x2 ^óþ ¿êW…^èþV>,    1
10 14

1
8 6x x+

=
+

		 ∴ x = −4  Ìôý§é  x = 0  CÑ C_a¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP Ýë«§æþ¯@þË$ AÐ@þ#™éÆÿ¬. 

E§é: (2)  Ýë«¨…^èþ$Ð@þ¬     

							   		            (çÜ…Äñý*Væü&ÑÄñý*Væü °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

∴
∴
∴
∴

∴

∴

∴

∴

∴

∴

∴

2 7
2 2

6
4

7
2

3
2

7
2

9
4

4 28 9 18

28 18 9 4

46 5

46

x
x

x
x

x
x

x x

x x

x

+
−

=

+
−

=

+
−

=

+ = −

+ = −

=

55
= x

   

   

8 6 10 14

6 14 10 8

8 2

4

x x

x x

x

x

+ = +

− = −

− =

= −

x x
x x

x x x x
x x x x

+ + −
+ − −

=

+ + − + + − −
+ + − − + − −

=
+

7 2
7 2

5
1

7 2 7 2
7 2 7 2

5( ) ( )
( ) ( )

11
5 1−

∴    x =
46
5   çÜÒ$MæüÆæÿ×ý… Äñý¬MæüP Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨.

...(CÆæÿ$OÐðþç³#Ë Ð@þÆæÿY… ^óþÄ¶ý$V>)
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a
b = 3

4

3
4
a
b

= -----

a
b2 = -----

2
2
a b
a b

−
+

= -----5 2
5 2

2 2

2 2

a b
a b

+
− = -----

a b
b

2 2

2

+ = ---

 Mæü–™èþÅ…:  
I§æþ$ Ð@þ$…§æþç³# M>W™èþÐ@þ¬Ë¯@þ$ ¡çÜ$Mö¯@þ$Ð@þ¬. {ç³† M>W™èþÐ@þ¬Oò³ Mìü…¨ ÐésìýÌZ° JMöPMæüP °Ä¶ý$Ð@þ$Ð@þ¬¯@þ$ Æ>Ä¶ý$…yìþ.

(i)  
a b
b

c d
d

+
=

+
   (ii)  a

c
= b
d

      (iii) 
a
b  =

ac
bd      (iv) c

d
 = c a
d b

-
-

    (v) 
a
b  = 

rc
rd

a, b, c, d Ë$ «§æþ¯@þçÜ…QÅË$ Ð@þ$ÇÄ¶ý¬ 
a
b  = 

c
d  A° CÐ@þÓºyðþ¯@þ$. Oò³ °Ä¶ý$Ð@þ*Ë$ çÜ™èþÅÐðþ* ÌôýMæü AçÜ™èþÅÐðþ* M>Ææÿ$zË Ððþ¯@þ$Mæü

OÐðþç³# Æ>Ä¶ý$…yìþ. °Ä¶ý$Ð@þ$… JMæüÐóþâ¶ý AçÜ™èþÅÐ@þ¬ AÆÿ¬¯@þ^ø M>Ææÿ×ýÐ@þ¬¯@þ$ Æ>Ä¶ý$…yìþ. 

A¿êÅçÜÐ@þ*ÍMæü 4.3

(1) JMæüÐóþâ¶ý
a
b = 7

3
 AÆÿ¬¯@þ^ø Mìü…¨ Æ>Ô¶ý$Ë ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(i)
5 3
5 3
a b
a b

+
− (ii) 

2 3
2 3

2 2

2 2

a b
a b

+
− (iii) 

a b
b

3 3

3

-
     (iv)    

7 9
7 9
a b
a b

+
−

(2) JMæüÐóþâ¶ý 15 4
15 4

47
7

2 2

2 2

a b
a b

+
−

=  AÆÿ¬¯@þ^ø Mìü…¨ Æ>Ô¶ý$Ë ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.      

(i) 
a
b 		 (ii) 

7 3
7 3
a b
a b

−
+ (iii) 

b a
b a

2 2

2 2

2
2

−
+ (iv) b a

b a

3 3

3 3

2
2

−
+

(3) JMæüÐóþâ¶ý
3 7
3 7

4
3

a b
a b

+
−

=  AÆÿ¬¯@þ 
3 7
3 7

2 2

2 2

a b
a b

−
+ Æ>Õ ÑË$Ð@þ¯@þ$ Mö¯@þ$Vö¯@þ…yìþ.

(4) Mìü…¨ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ

	 (i)	 x x
x

x x
x

2 212 20
3 5

8 12
2 3

+ −
−

=
+ +

+
(ii)	

10 15 63
5 25 12

2 3
5

2

2

x x
x x

x
x

+ +
− +

=
+

−

	 (iii)	
( ) ( )
( ) ( )
2 1 2 1
2 1 2 1

17
8

2 2

2 2

x x
x x

+ + −
+ − −

= (iv*)        4 1 3
4 1 3

4
1

x x
x x

+ + +
+ − +

=

(v) 
( ) ( )4 1 2 3

4 12 9
61
36

2 2

2

x x
x x

+ + +
+ +

= (vi) 
( ) ( )
( ) ( )
3 4 1
3 4 1

61
189

3 3

3 3

x x
x x

− − +
− + +

=

Mæü–™èþÅ…: Mìü…§æþ ^èþ*í³¯@þ Ñ«§æþÐ@þ¬V> Ð@þ$«§æþÅÌZ CÐ@þÓºyìþ¯@þ a, bË ÑË$Ð@þË$ Ð@þ*Ææÿ$çÜ*¢ A¯@þV> a : b Äñý¬MæüP °çÙµ†¢° 
Ð@þ*Ææÿ$a™èþ* ÐóþÆóÿÓÆæÿ$ E§éçßýÆæÿ×êË$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$Ð@þ^èþ$a¯@þ$. CÌê ÑË$Ð@þÍ² Ð@þ*Ææÿ$çÜ*¢ E´ë«§éÅÄ¶ý¬Ë$ ^éÌê 
A¿êÅÝëË¯@þ$ CÐ@þÓ…yìþ.
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AÌZ_§éª…

x y z x y z

x y z

x y z

3 5 4
5
5 3

3
3 5

4
4 4

5
15

3
15

4
16

5 3 4

= = =
×
×

=
− ×
− ×

=
×
×

∴ = =
−
−

=

=
− +

115 15 16
5 3 4

16

− +

=
− +x y z

™ðþË$çÜ$Mæü$…§é….

  çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ íÜ§éª…™èþÐ@þ¬ (Theorem on equal ratios)

JMæüÐóþâ¶ b
a

d
c= AÆÿ¬¯@þ^ø a

b
a c
b d

c
d

=
+
+

=   D «§æþÆæÿÃÐ@þ¬¯@þ$ çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§éª…™èþÐ@þ¬ A…sêÆæÿ$. 

°Ææÿ*ç³×ý ः	 b
a

d
c= = k  A¯@þ$Mö¯@þ$Ð@þ¬.   ∴   a =  bk  Ð@þ$ÇÄ¶ý¬   c = dk

∴	
a c
b d

bk dk
b d

k b d
b d

k+
+

=
+
+

=
+( )

+
=

		 ∴	 a
b

c
d

a c
b d

= =
+
+

b
a

bl
al=  A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$

∴   JMæüÐóþâ¶ý  b
a

d
c= = k ,    AÆÿ¬¯@þ^ø

al
bl

cm
dm

al cm
bl dm

k= =
+
+

=

C§óþ Ñ«§æþÐ@þ¬V>, JMæüÐóþâ¶ý 
a
b

c
d

e
f

= = = ........  (ç³ÇÑ$™èþ ç³§æþÐ@þ¬Ë$) Ð@þ$ÇÄ¶ý¬ l, m, n Ô¶ý*¯óþÅ™èþÆæÿ ççÜ…QÅËÆÿ¬¯@þ^ø 

{ç³† °çÙµ†¢ = al cm en
bl dm fn

+ + +
+ + +

...

...
 (ç³ÇÑ$™èþ ç³§æþÐ@þ¬Ë$) çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§é®…™èþ… Äñý¬MæüP Ýë«§éÆæÿ×ý Ææÿ*ç³… 

ËÀçÜ$¢…¨.

	 JMæü ÐéÅÄ¶ý*Ð@þ$Ô>ËÌZ ÕÔ¶ý$Ð@þÄñý*Ð@þÆæÿY…ÌZ 35 Ð@þ$…¨ AÐ@þ*ÃÆÿ¬Ë$ 42 Ð@þ$…¨ A»ê¾Æÿ¬Ë$, »êËË Ð@þÄñý*Ð@þÆæÿY…
ÌZ 30 Ð@þ$…¨ AÐ@þ*ÃÆÿ¬Ë$, 36 Ð@þ$…¨ A»ê¾Æÿ¬Ë$, MúÐ@þ*ÆæÿÐ@þÄñý*Ð@þÆæÿY…ÌZ 20 Ð@þ$…¨ AÐ@þ*ÃÆÿ¬Ë$ 24 Ð@þ$…¨ 
A»ê¾Æÿ¬Ë$ VæüËÆæÿ$. AÆÿ¬¯@þ {ç³† Ð@þÆæÿY…ÌZ° AÐ@þ*ÃÆÿ¬Ë çÜ…QÅ Ð@þ$ÇÄ¶ý¬ A»ê¾Æÿ¬Ë çÜ…QÅË Äñý¬MæüP °çÙµ†¢ G…™èþ? 
	 ÝëÐ@þÊíßýMæü MæüÐé™èþ$ (Drill) ^óþÄ¶ý$yé°Mìü Oò³ Ð@þÊyæþ$ Ð@þÆ>YË¯@þ$ OÐðþ$§é¯@þ…ÌZ JMæüsìýV> ^óþÇa¯éÆæÿ$. Cç³šyæþ$  
Ð@þÊyæþ$ Ð@þÆæÿY…Ë¯@þ$ MæüË$ç³V> HÆæÿµyìþ¯@þ çÜÐ@þÊçßý…ÌZ° AÐ@þ*ÃÆÿ¬Ë çÜ…QÅ, A»ê¾Æÿ¬Ë çÜ…QÅMæü$ VæüË °çÙµ†¢ G…™èþ?

Oò³ {ç³Ô¶ý²Ë Äñý¬MæüP çÜÐ@þ*«§é¯@þÐ@þ¬Ë™ø Ò$Mæü$ çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ íÜ§é®…™èþ… Äñý¬MæüP °Ææÿ*ç³×ý Ð@þ_a…§é?

E§é: (1) Mìü…¨ RêäË¯@þ$ ç³NÇ…ç³#Ð@þ¬. 

   (i) a b a b
3 7

4 9
= =

+
..........

	 (ii) 
x y z x y z
3 5 4

5 3 4
= = =

− +
...............

Ýë«§æþ¯@þ: (i) a b a b a b a b
3 7

4 9
4 3 9 7

4 9
12 63

4 9
75

= =
+

× + ×
=

+
+

=
+

(ii)

---- (çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§é®…™èþ… {ç³M>Ææÿ…)
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E§é: (2)  JMæüÐóþâ¶ý 
a

x y z
b

y z x
c

z x y( ) ( ) ( )− +
=

− +
=

− +2 3 2 3 2 3  Ð@þ$ÇÄ¶ý¬ x  + y + z ¹ 0 AÆÿ¬¯@þ^ø

{ç³† °çÙµ†¢  =  
a b c
x y z
+ +
+ +2( )  A° ^èþ*ç³…yìþ 

Ýë«§æþ¯@þ: 
a

x y z
b

y z x
c

z x y( ) ( ) ( )− +
=

− +
=

− +2 3 2 3 2 3 = k A¯@þ$Mæü$…§é…. 

∴ çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§é®…™èþ… {ç³M>Ææÿ…

E§é: (3) JMæüÐóþâ¶ý  
y

b c a
z

c a b
x

a b c+ −
=

+ −
=

+ −  AÆÿ¬™óþ
a
z x

b
x y

c
y z+

=
+

=
+ A° °Ææÿ*í³…^èþ…yìþ.

Ýë«§æþ¯@þ:	 Ð@þ¬…§æþ$V> C_a¯@þ çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËÌZ ÑÌZÐ@þ$ °Ä¶ý$Ð@þ$… {ç³M>Ææÿ… 

b c a
y

c a b
z

a b c
x

+ −
=

+ −
=

+ −

Cç³šyæþ$ b c a
y

c a b
z

a b c
x

+ −
=

+ −
=

+ −  = k A¯@þ$Mæü$…§é….

∴ çÜÐ@þ*¯@þ °çÙµ™èþ$¢Ë íÜ§é®…™èþ… {ç³M>Ææÿ… 

k c a b a b c
z x

a
z x

=
+ − + + −

+

=
+

( ) ( )

             .....(I)2

k a b c
x y

b
x y

=
+ − + + −

+

=
+

( ) (b c a)

.......( )2 II

      k
b c a c a b

y z
c

y z

=
+ − + + −

+

=
+

( ) ( )

2             .....(III)     	

   ∴     2 2 2a
z x

b
x y

c
y z

a
z x

b
x y

c
y z

+
=

+
=

+

+
=

+
=

+         ∴  

E§é: (4)  Ýë«¨…^èþ…yìþ:   
14 6 8
10 4 7

7 3
5 2

2

2

x x
x x

x
x

− +
+ +

=
−
+

Ýë«§æþ¯@þ:	 E§éçßýÆæÿ×ý¯@þ$ ç³ÇÖÍ…_¯@þrÏÆÿ¬™óþ Mæü$yìþOÐðþç³#¯@þ VæüË °çÙµ†¢ÌZ ç³NÆæÿÓç³§æþ… Ð@þ$ÇÄ¶ý¬ E™èþ¢Ææÿ ç³§æþÐ@þ¬¯@þ$ 2x^óþ  
Væü$×ìý…_¯@þ^ø Ððþ¬§æþsìý °çÙµ†¢ÌZ° {ç³† §é°Mìü Æðÿ…yæþ$ ç³§éË$ ËÀ…^èþ$¯@þ$. M>Ð@þ#¯@þ Æðÿ…yæþÐ@þ °çÙµ†¢ÌZ° Æðÿ…yæþ$ ç³§éË¯@þ$  
2x ^óþ Væü$×ìý§éª…. M>° §é° Mæü…sôý Ð@þ¬…§æþ$ x  Ô¶ý*¯óþÅ™èþÆæÿÐ@þ¬V> Ð@þ#…yæþÐ@þÌñý¯@þ° «§æþ–Ð@þç³Ææÿ^èþ$Mö¯@þÐ@þÌñý¯@þ$.

k a b c
x y z y z x z x y
a b c
x y z
a b

= + +
− + + − + + − +

= + +
+ +

= +

( ) ( ) ( )2 3 2 3 2 3

2 2 2
++

+ +

∴
− +

=
− +

=
− +

= + +

c
x y z
a

x y z
b

y z x
c

z x y
a b c

2

2 3 2 3 2 3 2

( )

            
(( )x y z+ +
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        14 6 8 2 7 3
2 5 2

14 6 8

2

2

x x x x
x x

k

x x

− +
10 4 72x x+ +

=
−
+

=

− +

( )
( )

14 6
10 4

14 6 8 14 6
10 4 7

2

2

2 2

2

x x
x x

k

x x x x
x x

=
−
+

=

− + − +
+ +

 

    
−− −

= =

=

−
+

=

− = +

10 4
8
7
8
7

7 3
5 2

8
7

49 21 40 16

49

2x x
k

k

x
x
x x

xx x

x

x

− = +

=

=

40 16 21

9 37

37
9

10 4 72x x+ +

JMæüÐóþâ¶ý x = 0 AÆÿ¬¯@þ^ø   
14 6 8
10 4 7

2

2

x x
x x

− +
+ + =  

8
7   Ð@þ$ÇÄ¶ý¬

7 3
5 2

3
2

x
x

−
+

=
−

∴ 
8
7

3
2

=
−

 ÑÆæÿ$§æþ® ÐéMæüÅÐ@þ¬ ËÀçÜ$¢…¨.

∴  x ¹ 0

∴   Æðÿ…yæþÐ@þ °çÙµ†¢ÌZ° Æðÿ…yæþ$ ç³§éË¯@þ$ 2x ^óþ Væü$×ìý…^èþV>.

A¿êÅçÜ Ð@þ*ÍMæü 4.4

(1) Mìü…¨ ÐésìýÌZ° RêäË¯@þ$ ç³NÇ…^èþ…yìþ.

(i) 
x y x y x y
7 3

3 5 7 9
= =

+
=

−
....... ......     (ii)  

a b c a b c
3 4 7

2 3
6 8 14

= = =
− +

=
− +......
......

(2) 5 m -n =3m +4n  AÆÿ¬¯@þ^ø Mìü…¨ Æ>Ô¶ý$Ë ÑË$Ð@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(i)  
m n
m n

2 2

2 2

+
− (ii)

3 4
3 4
m n
m n

+
−

(3) (i) 	JMæüÐóþâ¶ý a(y+z)=b(z+x) = c(x+y) Ð@þ$ÇÄ¶ý¬ a, b, c ËÌZ° H Æðÿ…yæþ$ çÜ…QÅË$ çÜÐ@þ*¯@þ…V>

		 Ìôý°^ø y z
a b c

z x
b c a

x y
c a b

−
−

=
−
−

=
−
−( ) ( ) ( )

 þA° ^èþ*ç³…yìþ.

(ii) JMæüÐóþâ¶ý x
x y z

y
y z x

z
z x y3 3 3− −

=
− −

=
− −

Ð@þ$ÇÄ¶ý¬ x+y +z ¹ 0 AÆÿ¬¯@þ^ø {ç³† °çÙµ†¢ Äñý¬MæüP

		 ÑË$Ð@þ 1 AÐ@þ#™èþ$…¨ A° ^èþ*ç³…yìþ. 

∴

∴

∴

∴

∴
∴
∴

∴

x
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(iii) JMæüÐóþâ¶ý  ax by
x y

bx az
x z

ay bz
y z

+
+

=
+
+

=
+
+

Ð@þ$ÇÄ¶ý¬  x+y +z ¹ 0 AÆÿ¬¯@þ^ø {ç³† °çÙµ†¢ a b+
2

 A°

^èþ*ç³…yìþ. 

(iv) JMæüÐóþâ¶ý y z
a

z x
b

x y
c

+
=

+
=

+  AÆÿ¬¯@þ^ø  x
b c a

y
c a b

z
a b c+ −

=
+ −

=
+ −

  A° ^èþ*çç³…yìþ.

(v) JMæüÐóþâ¶ý
3 5
5 3

5
5

x y
z y

x z
y x

y z
x z

−
+

=
+
−

=
−
−  AÆÿ¬¯@þ^ø {ç³† °çÙµ†¢ 

x
y  ç¯@þMæü$ çÜÐ@þ*¯@þ… A° ^èþ*ç³…yìþ. 

(4)  Ýë«¨…^èþ…yìþ (i) 16 20 9
8 12 21

4 5
2 3

5 40 12
5 10 4

8
1 2

2

2

2

2

x x
x x

x
x

y y
y y

y
y

− +
+ +

=
−
+

+ −
+ −

=
+

+

™ðþË$çÜ$Mæü$…§é….

 ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ… (Continued Proportion)

C^èþar C_a¯@þ °çÙµ™èþ$¢Ë Væü$Ç…_ BÌZ_…^èþ…yìþ. 4:12 Ð@þ$ÇÄ¶ý¬ 12:36 °çÙµ™èþ$¢Ë$ çÜÐ@þ*¯@þ…. CÑ Æðÿ…yæþ$ 
A¯@þ$´ë™èþÐ@þ¬ÌZ° Ððþ¬§æþsìý §é° E™èþ¢Ææÿç³§æþ… Ð@þ$ÇÄ¶ý¬ Æðÿ…yæþÐ@þ§é° ç³NÆæÿÓç³§æþ… çÜÐ@þ*¯@þ…V> E¯é²Æÿ¬. M>ºsìýt 
4, 12, 36 D çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬ A° A…sêÆæÿ$. 

Gç³šOyðþ™óþ a
b

= b
c

 AVæü$¯ø Aç³šyæþ$ a, b, c  çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬ A° A…sêÆæÿ$.

JMæüÐóþâ¶ý ac = b2, AÆÿ¬¯@þ^ø Æðÿ…yæþ$ OÐðþç³#Ìê bc ^óþ ¿êW…_¯@þ a
b

= b
c

  çÜÒ$MæüÆæÿ×ý… ËÀçÜ$¢…¨.

∴   ac = b2  AÆÿ¬¯@þ^ø a, b, c Ë$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E…sêÆÿ¬.
Gç³šOyðþ™óþ a, b, c Ë$ ç³Ææÿ…ç³Æ>¯@þ$ç³´ë™èþ…ÌZ E…sêÄñý* Aç³šyæþ$ b°  a Ð@þ$ÇÄ¶ý¬ cË  
"A¯@þ$´ë™èþ Ð@þ$«§æþÅÐ@þ$Ð@þ¬' (Geometric mean) Ìôý§é "Væü$×ý Ð@þ$«§æþÅÐ@þ$Ð@þ¬' (Mean proportional). 
A…sêÆæÿ$. 
©° ¯@þ$…yìþ “Mìü…¨ ÐéM>ÅË°² JMóü AÆ>¦°² MæüÍY E¯é²Ä¶ý$° ™ðþË$çÜ$Mø…yìþ. 

∴	 (1) a
b

= b
c

(2) b2= a c (3) a, b, cË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ VæüËÐ@þ#.

(4) b A¯óþ¨ a Ð@þ$ÇÄ¶ý¬ c Äñý¬MæüP A¯@þ$´ë™èþ Ð@þ$«§æþÅÐ@þ$… AÐ@þ#™èþ$…¨.   (5)  b A¯óþ¨ a Ð@þ$ÇÄ¶ý¬ cË
Äñý¬MæüP Væü$×ý Ð@þ$«§æþÅÐ@þ$Ð@þ¬ AÐ@þ#™èþ$…¨.

ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ… Äñý¬MæüP ¿êÐ@þ¯@þ¯@þ$ Mæü*yé Ð@þ$¯@þ… ÑçÜ¢Ç…^èþÐ@þ^èþ$a. 
JMæüÐóþâ¶ý 

a
b   = bc  = 

c
d  = 

d
e = e

f
  AÆÿ¬¯@þ^ø a, b, c, d, e Ð@þ$ÇÄ¶ý¬  f  D çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ

E¯@þ²Ñ A° A…sêÆæÿ$.

E§é: (1) x A¯óþ çÜ…QÅ 25 Ð@þ$ÇÄ¶ý¬ 4Ë A¯@þ$´ë™èþ Ð@þ$«§æþÅÐ@þ$Ð@þ¬ AÆÿ¬¯@þ^ø x ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 
Ýë«§æþ¯@þ:  x A¯óþ¨ 25 Ð@þ$ÇÄ¶ý¬ 4Ë A¯@þ$´ë™èþ Ð@þ$«§æþÅÐ@þ$Ð@þ¬.

∴   x2	 =	 25 ´ 4
∴    x2	 =	 100

  ∴   x	         =	 10

(ii)
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E§é: (2) JMæüÐóþâ¶ý 4 a2b, 8 ab2, pË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯@þ²rÏÆÿ¬™óþ p Äñý¬MæüP ÑË$Ð@þ° Mæü¯@þ$Vö¯@þ…yìþ 

Ýë«§æþ¯@þ: C_a¯@þ ÑÐ@þÆ>Ë {ç³M>Ææÿ… 4 a2b,  8 ab2,  pË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ VæüËÐ@þ#.

			   ∴ =

×
=

4
8

8

8 8
4

16

2

2

2

2 2

2
3

a b
ab

ab
p

p ab ab
a b

b  =  

	

			 

E§é: (3)  7, 12 Ð@þ$ÇÄ¶ý¬ 18ËÌZ {ç³† çÜ…QÅ ¯@þ$…yìþ H çÜ…QÅ¯@þ$ ¡íÜÐóþíÜ¯@þ^ø ËÀ…^óþ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ 	
		  E…sêÆÿ¬?

Ýë«§æþ¯@þ:		  7, 12 Ð@þ$ÇÄ¶ý¬ 18 D çÜ…QÅË ¯@þ$…yìþ x A¯@þ$ çÜ…QÅ¯@þ$ ¡íÜÐóþíÜ¯@þrÏÆÿ¬™óþ ËÀ…^èþ$ çÜ…QÅË$  
	 ç³Ææÿ…ç³Æ>¯@þ$´ë™èþÐ@þ¬ÌZ E…sêÄ¶ý$° A° A¯@þ$Mæü$…§é….

	 (7-x), (12-x), (18 - x) ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬.    	 çÜÇ^èþ*yæþyæþ… 

	 ∴ 	     (12-x)2 	 = (7-x) (18 - x)	 (7-x)  =  7-(-18) 	=  25

	 ∴ 144-24 x + x2 	 = 126 - 25x + x2	 (12-x) =  12 - (-18) 	= 	 30

	 ∴    -24 x +25x 	 = 126 - 144 	 (18 - x) =  18 - (-18)  = 36

	 ∴ 	 x 	 = -18	 302 = 900 Ð@þ$ÇÄ¶ý¬ 25 ´ 36 = 900	

					     25, 30,36 D çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬. 

∴ 7, 12, 18ËÌZ ¯@þ$…yìþ -18° ¡íÜÐóþíÜ¯@þ^ø ËÀ…^óþ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E…sêÆÿ¬ 

   k - ç³§æþ®† (k -method)

	 °çÙµ™èþ$¢ËÌZ k - ç³§æþ®† çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËOò³ A¯@þV> A¯@þ$´ë™é°Mìü çÜ…º…«¨…_¯@þ {ç³Ô¶ý²Ë¯@þ$ Ýë«¨…^èþyé°Mìü C¨ JMæü 

çÜ$Ë¿¶ýOÐðþ$¯@þ ç³§æþª†. D ç³§æþ®†ÌZ C_a¯@þ çÜÐ@þ*¯@þ °çÙµ™èþ$¢ËÌZ° {ç³† §é° ÑË$Ð@þ¯@þ$ k V> ¿êÑÝë¢Ææÿ$.

E§é: (1) 	 JMæüÐóþâ¶ý a
b

= 
c
d  AÆÿ¬¯@þ^ø 5 3

5 3
7 2
7 2

a c
b d

a c
b d

−
−

=
−
−

 A° ^èþ*ç³…yìþ.

Ýë«§æþ¯@þ: 	 a
b

=
c
d  = k  A¯@þ$Mö¯@þ$Ð@þ¬\ a =bk, c = dk 	

		  a  Ð@þ$ÇÄ¶ý¬ c Ë ÑË$Ð@þ¯@þ$ CÆæÿ$ OÐðþç³#Ë {ç³†„óüí³…^èþV>.  

		  GyæþÐ@þ$ OÐðþç³# = 5 3
5 3

5 3
5 3

5 3
5 3

a c
b d

bk dk
b d

k b d
b d

k−
−

=
−
−

=
−

−
=

( ) ( ) ( )
( )

		  Mæü$yìþOÐðþç³# = 7 2
7 2

7 2
7 2

7 2
7 2

a c
b d

bk dk
b d

k b d
b d

k−
−

=
−
−

=
−

−
=

( ) ( ) ( )

			         ∴ GyæþÐ@þ$ OÐðþç³# = Mæü$yìþOÐðþç³#  

			         ∴ 
5 3
5 3

7 2
7 2

a c
b d

a c
b d

−
−

=
−
−
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E§é: (2) JMæüÐóþâ¶ý a, b, cË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯@þ²rÏÆÿ¬™óþ 
( ) ( )a b
ab

b c
bc

+
=

+2 2

 A° °Ææÿ*í³…^èþ…yìþ.

Ýë«§æþ¯@þ: a, b, c ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬   a
b

= b
c

 = k  A¯@þ$Mö¯@þ$Ð@þ¬.

	 ∴ b =ck, a = bk  = ck  ´  k  =  ck2 	

	 a Ð@þ$ÇÄ¶ý¬ b Ë ÑË$Ð@þ¯@þ$ {ç³†„óüí³…^èþV>

	 GyæþÐ@þ$ OÐðþç³# = 
( ) ( )

( )( )
( ) ( )a b

ab
ck ck
ck ck

c k k
c k

k
k

+
=

+
=

+
=

+2 2 2

2

2 2 2

2 3

21 1

	 Mæü$yìþ OÐðþç³# = ( ) ( )
( )

( ) ( )b c
bc

ck c
ck c

c k
c k

k
k

+
=

+
=

+
=

+2 2 2 2

2

21 1

	 ∴ GyæþÐ@þ$ OÐðþç³# = Mæü$yìþ OÐðþç³#  		  ∴ 
( ) ( )a b
ab

b c
bc

+
=

+2 2

E§é: (3) JMæüÐóþâ¶ý a, b, cË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ  

E¯@þ²rÏÆÿ¬™óþ

	 a
c

a
b

ab b
bc c

= + +
+ +

2 2

2 2  A° °Ææÿ*í³…^èþ…yìþ.

Ýë«§æþ¯@þ:  a, b, c ç³Ææÿ…ç³Æ>¯@þ$ ´ë™èþ…ÌZ E¯@þ²Ñ.  

∴ a
b

= b
ca

b
= b
c

= k A¯@þ$Mö¯@þ$Ð@þ¬ \b = ck Ð@þ$ÇÄ¶ý¬ a=ck2

GyæþÐ@þ$ OÐðþç³#   =  ac
ck
c

k= =
2

2 	 		

Mæü$yìþ OÐðþç³# = a
b
k c k c ck ck
ck

ab b
bc c

ck c c
k c

2 2

2 2

2 2 2 2

2 2

4 2

+ +
+ +

=
+

+ +

=

+( ) ( ) ( )
( ) ( )( )

++ +
+ +

=
+ +

+ +

=

k c c k
c k c k c
c k k k
c k k
k

3 2 2 2

2 2 2 2

2 2 2

2 2

2

1
1

( )
( )

	 ∴   GyæþÐ@þ$ OÐðþç³# = Mæü$yìþ OÐðþçç³#

	 ∴   a
c

a
b

ab b
bc c

= + +
+ +

2 2

2 2
 

E§é: (4) ÿÿI§æþ$ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ MæüËÐ@þ#. 
ÐésìýÌZ Ððþ¬§æþsìý ç³§æþ… 5 Ð@þ$ÇÄ¶ý¬ _Ð@þÇç³§æþ… 80  
AÆÿ¬¯@þ^ø B çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ: ç³Ææÿ…ç³Æ>¯@þ$´ë™èþÐ@þ¬ÌZVæüË I§æþ$ çÜ…QÅË¯@þ$  

a, ak, ak2, ak3, ak4 A° A¯@þ$Mö¯@þ$Ð@þ¬. 

	 CMæüPyæþ   a = 5 Ð@þ$ÇÄ¶ý¬ ak4 = 80 

		  ∴ 5 ´ k4 = 80 	

		        ∴ k4  =16	

		         ∴ k  = 2    ∴ 24 = 16

ak = 5 ´ 2 = 10 	 ak2 = 5 ´ 4 = 20

ak3 = 5 ´ 8 = 40	 ak4 = 5 ´ 16 = 80

∴ 5, 10, 20, 40, 80 A¯óþÑ M>Ð@þÍÞ¯@þ çÜ…QÅË$. 

∴



77

A¿êÅçÜ Ð@þ*ÍMæü 4.5

(1) 12, 16 Ð@þ$ÇÄ¶ý¬ 21 ËÌZ {ç³† çÜ…QÅMæü$ H çÜ…QÅ¯@þ$ MæüË$ç³V> ËÀ…^óþ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E…sêÆÿ¬?

(2) (23-x) (19-x)Ë Væü$×ý«Ð@þ$«§æþÅÐ@þ$… (28-x) AÆÿ¬¯@þ x Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(3) Ð@þÊyæþ$ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ MæüËÐ@þ#. Ðésìý Væü$×ýÐ@þ$«§æþÅÐ@þ$Ð@þ¬ 12 Ñ$WÍ¯@þ Æðÿ…yæþ$ çÜ…QÅË Ððþ¬™èþ¢… 26

AÆÿ¬¯@þ^ø B çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(4) JMæüÐóþâ¶ý (a + b + c) (a - b + c) = a2 + b2 +  c2 AÆÿ¬¯@þ^ø a, b, c Ë$ ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ

E¯é²Ä¶ý$° ^èþ*ç³…yìþ.

(5) JMæüÐóþâ¶ý
a
b

= bc Ð@þ$ÇÄ¶ý¬ a, b, c > 0 AÆÿ¬¯@þ^ø

(i) (a + b + c) (b - c) = ab - c2

(ii) (a2 + b2) (b2 + c2)= (ab + bc)2

(iii) 
a b
ab

a c
b

2 2+
=

+
A° °Ææÿ*í³…^èþ…yìþ.

(6)	
x y
x y

x
x
y
y

+
−

−,
2 2

2 2  Òsìý Væü$×ý Ð@þ$«§æþÅÐ@þ$Ð@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Mæü–™èþÅ…: ¿¶ý*Vøâ¶ýÔ>çÜˆ ç³#çÜ¢Mæü…ÌZ° ¿êÆæÿ™èþ§óþÔ¶ý Æ>fMîüÄ¶ý$ Ð@þ*¯@þ _{™èþ ç³rÐ@þ¬ (map)¯@þ$ ^èþ*yæþ…yìþ. A…§æþ$ÌZ  
CÐ@þÓºyìþ¯@þ §æþ*Æ>Ë {ç³Ð@þ*×ýÐ@þ¬¯@þ$ VæüÐ@þ$°…^èþ…yìþ. §é° ¯@þ$…yìþ ÐóþÆóÿÓÆæÿ$ ç³rt×êË Ð@þ$«§æþÅ çÜÆæÿâ¶ý ÆóÿQÌZ §æþ*Æ>Ë¯@þ$  
Mö¯@þ$Vö¯@þ…yìþ.

E§éçßýÆæÿ×ýMæü$ (i) Mö™èþ¢ yìþÎÏ ¯@þ$…yìþ º…Væüâ¶ý*Ææÿ$ (ii) Ð@þ¬…ºÆÿ¬ ¯@þ$…yìþ MöÌŒýMæü™é¢ (iii) fÄŒý$ç³NÆŠÿ ¯@þ$…yìþ ¿¶ý$Ð@þ¯óþÔ¶ýÓÆŠÿ

{ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬ & 4

(1) Mìü…¨ {ç³Ô¶ý²ËMìü_a¯@þ ºçßý$ç³Æ>ÅÄ¶ý*ËÌZ çÜÇOÄñý$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mö¯@þ$Ð@þ¬.

(i) JMæüÐóþâ¶ý 6 : 5 = y : 20 AÆÿ¬¯@þ^ø y Äñý¬MæüP ÑË$Ð@þ Mìü…¨ ÐésìýÌZ H¨?

(A) 15 (B) 24 (C) 18 (D) 22.5

(ii) 1 Ñ$.Ò$ 1 òÜ.Ò$. ËMæü$ VæüË °çÙµ†¢ Mìü…¨ ÐésìýÌZ H¨?

(A) 1 : 100 (B) 10 : 1	 (C) 1 : 10	 (D) 100 : 1

	 (iii*) f†¯Œþ, °†¯Œþ, Ð@þ$ÇÄ¶ý¬ Ð@þ$õßý‹ÙË Ð@þÄ¶ý$çÜ$ÞË$ Ð@þÆæÿ$çÜV> 16, 24 Ð@þ$ÇÄ¶ý¬ 36 çÜ…Ð@þ™èþÞÆ>Ë$ AÆÿ¬¯@þ 

 °†¯Œþ Ð@þÄ¶ý$çÜ$ÞMæü$ Ð@þ$õßý‹Ù Ð@þÄ¶ý$çÜ$ÞMæü$ VæüË °çÙµ†¢ H¨?

(A) 3 : 2 (B) 2 : 3	 (C) 4 : 3	 (D) 3 : 4
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(iv) Ô¶ý$¿¶ýÐŒþ$ Ð@þ$ÇÄ¶ý¬ A°ÌŒýËMæü$ 3:5 °çÙµ†¢ÌZ 24 AÆæÿsìý ç³…yæþÏ¯@þ$ ç³…_Ç, AÆÿ¬™óþ Ô¶ý$¿¶ýÐŒþ$Mæü$ G°² AÆæÿsìý
ç³…yæþ$Ï 	ËÀ…^ðþ¯@þ$?

(A) 8 (B) 15 (C) 12 (D) 9
(v) 4 Ð@þ$ÇÄ¶ý¬ 25Ë Væü$×ý Ð@þ$«§æþÅÐ@þ$Ð@þ¬ Mìü…¨ ÐésìýÌZ H¨?

(A) 6 (B) 8 (C) 10 (D) 12
(2)  Mìü…§æþ C_a¯@þ çÜ…QÅË f™èþËÌZ Ððþ¬§æþsìý çÜ…QÅMæü$ Æðÿ…yæþÐ@þ çÜ…QÅ™ø VæüË °çÙµ†¢° çÜ…„ìüç³¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) 21, 48 (ii) 36, 90 (iii) 65, 117 (iv) 138, 161 (v) 114, 133
(3) Mìü…¨ °çÙµ™èþ$¢Ë¯@þ$ çÜ…„ìüç³¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) Ð@þ–™èþ¢ ÐéÅÝëÆæÿ¦… Ð@þ$ÇÄ¶ý¬ ÐéÅçÜÐ@þ¬Ë °çÙµ†¢.

(ii) 	©Ææÿƒ ^èþ™èþ$Ææÿ{çÜ ´÷yæþÐ@þ# 4 òÜ….Ò$ Ð@þ$ÇÄ¶ý¬ ÐðþyæþË$µ 3 òÜ…. Ò$. E¯@þ²^ø ©Ææÿƒ^èþ™èþ$Ææÿ{çÜ MæüÆæÿ~…¯@þMæü$ Ð@þ$ÇÄ¶ý¬ 
´÷yæþÐ@þ#Ë™ø VæüË °çÙµ†¢.

(iii) 	̂ èþ™èþ$Ææÿ{çÜ ¿¶ý$f… 4 òÜ….Ò$. E¯@þ²^ø ^èþ™èþ$Ææÿ{çÜ… ^èþ$r$t MöË™èþMæü$ OÐðþÔ>ËÅÐ@þ¬™ø VæüË °çÙµ†¢.

(4) Mìü…¨ çÜ…QÅË$ ç³Ææÿ…ç³Æ>¯@þ$ç³´ë™èþ…ÌZ E¯é²Ä¶ý*, Ðésìý° °Ææÿ~Æÿ¬…^èþ$Ð@þ¬.

(i) 2, 4, 8      (ii) 1, 2, 3      (iii) 9, 12, 16      (iv) 3, 5, 8
(5) 		a, b, c D Ð@þÊyæþ$ çÜ…QÅË$ ç³Ææÿ…çç³Æ>¯@þ$´ë™èþ…ÌZ E¯é²Æÿ¬. JMæüÐóþâ¶ý a = 3 Ð@þ$ÇÄ¶ý¬ c = 27 AÆÿ¬¯@þ^ø b = G…™èþ?

(6) 		Mìü…¨ °çÙµ™èþ$¢Ë¯@þ$ Ô>™èþÆæÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) 37 : 500      (ii) 5
8

      (iii) 
22
30       (iv) 

5
16       (v) 

144
1200

(7)  Ððþ¬§æþsìý Æ>ÕMìü Æðÿ…yæþÐ@þ Æ>ÕMìü Ð@þ$«§æþÅVæüË °çÙµ†¢° çÜ…„ìüç³¢ Ææÿ*ç³…ÌZ Æ>Ä¶ý$…yìþ.

(i) 1024 MB, 1.2 GB [(1024 MB = 1 GB)]
(ii) 17 Ææÿ*.Ë$ 25 Ææÿ*.Ë 60 Oò³ (iii) 5 yæþf¯@þ$Ï 120 ç³…yæþ$Ï

(iv) 	4 ^èþ. Ò$, 800 ^èþ. òÜ…. Ò$. (v) 1.5 Mìü.“V>. 2500 “V>.

(8) JMæüÐóþâ¶ý a
b

=
2
3

AÆÿ¬¯@þ^ø Mìü…¨ Æ>Ô¶ý$Ë ÑË$Ð@þË¯@þ$, Mæü¯@þ$Vö¯@þ…yìþ.

 (i) 4 3
3
a b
b
+ (ii) 5 2

5 2

2 2

2 2

a b
a b

+
−

	 (iii) a b
b

3 3

3

+ (iv) 
7 4
7 4
b a
b a

−
+

(9) a, b, c, d A¯@þ$´ë™èþ…ÌZ Ð@þ#¯@þ²^ø, Mìü…¨ Ðésìý° °Ææÿ*í³…^èþ$Ð@þ¬.

	 (i)	 11 9
11 9

3
3

2

2

2

2

a ac
b bd

a ac
b bd

+
+

=
+
+

	 (ii*)  b d
a c
5
5

2 2

2 2

+
+ =  b

a
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	 (iii)	
a ab b
a ab b

c cd d
c cd d

2 2

2 2

2 2

2 2
+ +
− +

=
+ +
− +

(10) a, b, c  ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯@þ²^ø, Mìü…¨ Ðésìý° Ýë«¨…^èþ…yìþ.

	 (i)	 a
a b

a b
a c+

=
−
−2

2
4

	(ii)  b
b c

a b
a c+

=
−
−

(11) Ýë«¨…^èþ…yìþ:  12 18 42
18 12 58

2 3
3 2

2

2

x x
x x

x
x

+ +
+ +

=
+
+

(12) JMæüÐóþâ¶ý
2 3
3

3
2 3

x y
z y

z y
z x

x z
y x

−
+

=
−
−

=
+
−

AÆÿ¬¯@þ^ø {ç³† °çÙµ†¢ y
x  AÐ@þ#™èþ$…¨ A° °Ææÿ*í³…^èþ…yìþ.

(13*) JMæüÐóþâ¶ý  by cz
b c

cz ax
c a

ax by
a b

+
+

=
+
+

=
+
+2 2 2 2 2 2  AÆÿ¬¯@þ^ø  a

x
b
y

c
z= =   A° °Ææÿ*í³…^èþ…yìþ.

  ���
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5   Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é…

E§é. Mìü…¨ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ. 

(1) m+3=5 (2) 3y+8 =22 (3)  x
3

=2 ( 4) 2p= p +
4
9

m = y = x =  p = 

(5) H çÜ…QÅMæü$ 5 ¯@þ$ (6) 8 ¯@þ$…yìþ G…™èþ ¡íÜÐóþíÜ¯@þ 2 Ñ$Væü$Ë$™èþ$…¨?

MæüÍí³¯@þ^ø 14 ËÀ…^èþ$¯@þ$? 8 -  = 2
+ 5 = 14 8 - y = 2

	 x + 5 = 14				  y = 
x = 

Oò³ {ç³† çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…M>Ë$ 1. D çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ HMæü ^èþÆæÿÆ>ÕVæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ A…sêÆæÿ$.

™ðþË$çÜ$Mæü$…§é….

  Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ (Linear equations in two variables)

	 H Æðÿ…yæþ$ çÜ…QÅË Ððþ¬™èþ¢… 14 AÐ@þ#™èþ$…§ø AÌê…sìý çÜ…QÅË¯@þ$  Ððþ§æþMæü…yìþ. 

çÜ…QÅËOMðü  x Ð@þ$ÇÄ¶ý¬  y Ë¯@þ$ ̂ èþÆæÿÆ>Ô¶ý$Ë$V> Eç³Äñý*W…_ D E§éçßýÆæÿ×ý çÜÒ$MæüÆæÿ×ý Ææÿ*ç³…ÌZ x + y = 14 CÌê AÐ@þ#™èþ$…¨. 

C¨ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$ VæüË çÜÒ$MæüÆæÿ×ý…. CMæüPyæþ x Ð@þ$ÇÄ¶ý¬ y ^èþÆæÿÆ>Ô¶ý$ËMæü$ G¯ø² ÑË$Ð@þË¯@þ$ Ððþ§æþMæüÐ@þ^èþ$a¯@þ$.

E§é, 9 + 5 = 14	 7 + 7 = 14	 8 + 6 =14	 4 + 10 = 14	

(-1) + 15= 14	 15 + (-1) = 14 	 2.6 + 11.4 =14 0 + 14  = 14 

100 + (-86) = 14     (-100) + (114) = 14     +  = 14     +  = 14

A¯@þV> Oò³ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËMæü$ (x = 9, y = 5) (x = 7, y = 7) (x = 8, y = 6) Ððþ¬§æþOÌñý¯@þ A¯óþMæü Ýë«§æþ¯@þË$ ËÀÝë¢Æÿ¬. 

• Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$ VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ • çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ$r

• çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ • çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËOò³ Æ>™èþ ÌñýMæüPË$

 ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….
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x = 9, y = 5 Ýë«§æþ¯@þ¯@þ$ (9, 5) D “MæüÐ@þ$…ÌZ {»êMðürÏÌZ Æ>Ä¶ý*Ë° çÜ*^èþMæü…. D “MæüÐ@þ$ Ä¶ý¬VæüÃÐ@þ¬ÌZ° Ððþ¬§æþsìý çÜ…QÅ¯@þ$ 

x ÑË$Ð@þ Ð@þ$ÇÄ¶ý¬ Æðÿ…yæþÐ@þ çÜ…QÅ y ÑË$Ð@þË$ AÐ@þ#™éÆÿ¬. x + y =14 D çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ çÜ™èþÅÐ@þ$° °Ææÿ~Æÿ¬…^óþ (9,5), 

(7,7), (8,6), (4,10), (10,4), (-1,15), (2.6, 11.4),…Ìê…sìý A¯@þ…™èþ “MæüÐ@þ$Ä¶ý¬VæüÃÐ@þ¬Ë$ A¯@þV> A¯@þ…™èþ  

Ýë«§æþ¯@þË$ E…sêÆÿ¬. 

Cç³šyæþ$ Æðÿ…yæþÐ@þ E§éçßýÆæÿ×ý¯@þ$ ^èþ*§éª….

	 Æðÿ…yæþ$ çÜ…QÅË ¿ôý§æþÐ@þ¬ 2 AÄôý$Årr$Ð@þ…sìý çÜ…QÅË¯@þ$ Ððþ§æþMæü…yìþ. 

	 ò³§æþª çÜ…QÅ¯@þ$ x Ð@þ$ÇÄ¶ý¬ _¯@þ² çÜ…QÅ¯@þ$ y A¯@þ$Mö°¯@þ  x-y  = 2 D çÜÒ$MæüÆæÿ×ý… ËÀçÜ$¢…¨. 

	 x Ð@þ$ÇÄ¶ý¬ y ÑË$Ð@þË MöÆæÿMæü$ Mìü…¨ Ñ«§æþ…V> A¯óþMæü çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ ËÀ…^èþ$¯@þ$.

	 10 - 8 = 2    	 9 - 7 = 2	 8 - 6 = 2	 (-3) - (-5) = 2 	 5.3-3.3=2

	15 - 13 = 2    100 - 98 =  2   	   -   =  2   	  -   =  2

	 CMæüPyæþ x = 10 Ð@þ$ÇÄ¶ý¬ y = 8 D ÑË$Ð@þ¯@þ$ ¡çÜ$Mö°¯@þ^ø (10,8) D “MæüÐ@þ$ Ä¶ý¬VæüÃÐ@þ¬ D çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ™èþ–í³¢ 

ç³Ææÿ$^èþ$¯@þ$ A¯@þV> D f™èþ çÜÒ$MæüÆæÿ×ý… Äñý¬MæüP Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨. (10, 8) f™èþ¯@þ$ (8, 10) D Ñ«§æþ…V> Æ>Ä¶ý$ÌôýÐ@þ¬.  

G…§æþ$Mæü¯@þV> (8, 10) AÆæÿ¦Ð@þ¬  x = 8, y = 10 A° AÐ@þ#™èþ$…¨. D ÑË$Ð@þË$ x-y  = 2  çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ™èþ–í³¢ ç³Ææÿ^èþ§æþ$. 

©° M>Ææÿ×ý…V> “MæüÐ@þ$ Ä¶ý¬VæüÃÐ@þ¬ÌZ° çÜ…QÅË Äñý¬MæüP “MæüÐ@þ$… Ð@þ¬QÅOÐðþ$¯@þ¨ A° Væü$Ææÿ$¢…^èþ$Mø…yìþ.   

	 Cç³šyæþ$  x-y  = 2  çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP Ýë«§æþ¯@þË¯@þ$ “MæüÐ@þ$ Ä¶ý¬VæüÃ Ææÿ*ç³Ð@þ¬ÌZ Æ>§éª…. 

	 (7, 5), (-2, -4), (0, -2), (5.2, 3.2), (8, 6) Ððþ¬§æþËVæü$ A¯@þ…™èþ Ýë«§æþ¯@þË$VæüËÐ@þ#. 

	 4m - 3n = 2 D çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP Ýë«§æþ¯@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. Ò$Ææÿ$ D Ñ«§æþ…V> Ð@þÊyæþ$ ÐóþÆóÿÓÆæÿ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ 

™èþÄ¶ý*Ææÿ$ ^óþíÜ Ðésìý Ýë«§æþ¯@þË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

	 Cç³šyæþ$ Ððþ¬§æþsìý Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ ^èþ*yæþ…yìþ.

	  x + y  = 14  	 ........ I

	  x - y  = 2	 ........ II

	 çÜÒ$MæüÆæÿ×ýÐ@þ¬ I Äñý¬MæüP Ýë«§æþ¯@þË$ (9, 5), (7, 7), (8, 6)...

	 çÜÒ$MæüÆæÿ×ýÐ@þ¬ II Äñý¬MæüP Ýë«§æþ¯@þË$ (7, 5), (-2, -4), (0, -2), (5.2, 3.2), (8, 6)...

(8, 6) A¯óþ “MæüÐ@þ$ Ä¶ý¬VæüÃÐ@þ¬ Æðÿ…yæþ$ çÜÐ@þÊàËÌZ EÐ@þ$ÃyìþV> E…¨. D  “MæüÐ@þ$ Ä¶ý¬VæüÃÐ@þ¬ Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ ™èþ–í³¢ 

ç³Ææÿ$çÜ$¢…¨. M>Ð@þ#¯@þ C¨ Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËMæü$ EÐ@þ$Ãyìþ Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨. 

C¨ Væü$Ææÿ$¢…^èþ$Mö…§é….

Gç³šOyðþ™óþ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë, Æðÿ…yæþ$ ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËMæü$ JMóü çÜÐ@þ$Ä¶ý$…ÌZ BÌZ_…_ B çÜÒ$MæüÆæÿ×êË¯@þ$ çÜÐ@þ$M>Ë 

^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ (Simultaneous equations) A…sêÆæÿ$.
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BÌZ_§éª….

	 x+y  = 5 Ð@þ$ÇÄ¶ý¬ 2x + 2y  = 10 CÑ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$. 

	 x+y  = 5 D çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP ÐóþÆóÿÓÆæÿ$ I§æþ$ Ýë«§æþ¯@þË¯@þ$ Ððþ™èþMæü…yìþ. B Ýë«§æþ¯@þ 2x + 2y = 10  

çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ™èþ–í³¢ ç³Ææÿ$çÜ$¢…§óþÐðþ* ç³È„ìü…^èþ…yìþ. 

D Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ ç³ÇÖÍ…^èþ…yìþ. 

Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Äñý¬MæüP Ýë«§æþ¯@þË$ çÜÐ@þ*¯@þ…V> E…yæþ$r MöÆæÿMæü$ çÙÆæÿ™èþ$¯@þ$ ËÀçÜ$¢…§óþÐðþ* ÔZ«¨…^èþ…yìþ.

™ðþË$çÜ$Mæü$…§é….

  ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ ™öËW…_ çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^óþ ç³§æþ®† (Elimination method)

	 x + y = 14 Ð@þ$ÇÄ¶ý¬ x - y = 2 D çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ý ^èþÆæÿÆ>Ô¶ý$ËMæü$ ÑË$Ð@þË¯@þ$ {ç³†„óüí³…_ Ýë«¨…^éÐ@þ¬. 

M>° {ç³†ÝëÈ D Ñ«§æþ…V> ^óþÄ¶ý$yæþ… ÒË$M>§æþ$. E§éçßýÆæÿ×ýMæü$ 2x + 3y = -4 Ð@þ$ÇÄ¶ý¬ x - 5y = 11 çÜÒ$MæüÆæÿ×êËMæü$ 
x Ð@þ$ÇÄ¶ý¬ y ËMæü$ ÐóþÆóÿÓÆæÿ$ ÑË$Ð@þË¯@þ$ ¡çÜ$Mö° Ýë«¨…^èþyé°Mìü {ç³Ä¶ý$†²…^èþ…yìþ.

	 M>Ð@þ#¯@þ çÜÐ@þ$M>Ë^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ$r MöÆæÿMæü$ ÐóþÆöMæü ç³§æþª†° Eç³Äñý*WÝë¢Ææÿ$. D ç³§æþª†ÌZ Æðÿ…yæþ$ ̂ èþÆæÿÆ>Ô¶ý$ËÌZ 
JMæü ^èþÆæÿÆ>Õ° ™öËW…_¯@þ JMæü ^èþÆæÿÆ>Õ VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ ËÀçÜ$¢…¨. §é°° ºsìýt B ^èþÆæÿÆ>Õ Äñý¬MæüP ÑË$Ð@þ¯@þ$  

Mæü¯@þ$Vö…sêÆæÿ$. D ÑË$Ð@þ¯@þ$ C_a¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËÌZ° HO§ðþ¯é çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ {ç³†„óüí³…_¯@þ Æðÿ…yæþÐ@þ ^èþÆæÿÆ>Õ ÑË$Ð@þ ËÀçÜ$¢…¨.

	 D ç³§æþª†° AÆæÿ¦… ^óþçÜ$MøÐ@þyé°Mìü Mìü…¨ E§éçßýÆæÿ×ýÐ@þ¬Ë¯@þ$ ¯óþÆæÿ$aMö…yìþ.

29 13 

	Mæü–™èþÅ…: Mìü…§æþ C_a¯@þ Mæüâ¶ýågZâ¶ýå A§éªËOò³ CÌê…sìý çÜ…QÅË¯@þ$ Æ>Ä¶ý$…yìþ.

(i) Ðésìý Ððþ¬™èþ¢… 42 Ð@þ$ÇÄ¶ý¬ ¿ôý§æþÐ@þ¬ 16.	   	 (ii) Ðésìý Ððþ¬™èþ¢… 37 Ð@þ$ÇÄ¶ý¬ ¿ôý§æþÐ@þ¬ 11.

(iii) Ðésìý Ððþ¬™èþ¢… 54 Ð@þ$ÇÄ¶ý¬ ¿ôý§æþÐ@þ¬ 20.    	 (iv) Ðésìý Ððþ¬™èþ¢…..... Ð@þ$ÇÄ¶ý¬ ¿ôý§æþÐ@þ¬.
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E§é: (1)   Ýë«¨…^èþ…yìþ: 	x + y = 14 Ð@þ$ÇÄ¶ý¬ x - y = 2 . 

Ýë«§æþ¯@þ : Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Mæü*yìþ¯@þ, JMæü ^èþÆæÿÆ>ÕVæüË çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ´÷…§ðþ§æþÐ@þ¬.

 			   x + y 	 = 	 14 	 .........I

		             +	 x - y 	 = 	 2 	 .........II                   		

			   2x + 0 	 = 	 16		  çÜÒ$MæüÆæÿ×ý (I) ÌZ x =8 {ç³†„óüí³…^èþV>,

			   2x	 =	 16

			   x	 =	 8

	    		          

CMæüPyæþ (8, 6) A¯óþ¨ Ððþ¬§æþsìý çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨. C§óþ Æðÿ…yæþÐ@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þMæü$ Mæü*yé Ýë«§æþ¯@þ 

AÐ@þ#™èþ$…§é çÜÇ^èþ*§é®…. 

 x-y =8-6  =2  C¨ çÜ™èþÅÐ@þ¬. 

   	 (8,6), A¯óþ¨ Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë EÐ@þ$Ãyìþ Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨.

	 A¯@þV> x + y = 14 Ð@þ$ÇÄ¶ý¬ x - y = 2 çÜÐ@þ$M>Ë^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËMæü$ (8, 6) Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨.

E§é: (2)  	™èþÍÏ Ð@þ$ÇÄ¶ý¬ Möyæþ$Mæü$Ë Ð@þÄ¶ý$çÜ$ÞË Ððþ¬™èþ¢… 45. ™èþÍÏ Äñý¬MæüP Æðÿsìýt…ç³# Ð@þÄ¶ý$çÜ$Þ ¯@þ$…yìþ Möyæþ$Mæü$ Ð@þÄ¶ý$çÜ$Þ¯@þ$ 

¡íÜÐóþíÜ¯@þ^ø 54 Ð@þ_a¯@þrÏÆÿ¬™óþ ÐéÇ C§æþªÇ Ð@þÄ¶ý$çÜ$ÞË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

		  C_a¯@þ ÑÐ@þÆ>Ë¯@þ$ ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ Eç³Äñý*W…_ Æ>íÜ¯@þ, E§éçßýÆæÿ×ý¯@þ$ çÜ$Ë¿¶ý…V> Ýë««¨…^èþÐ@þ^èþ$a. 

Ýë«§æþ¯@þ: ™èþÍÏ Äñý¬MæüP {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ¯@þ$ x çÜ…Ð@þ™èþÞÆ>Ë$ Ð@þ$ÇÄ¶ý¬ Möyæþ$Mæü$ Äñý¬MæüP Ð@þÄ¶ý$çÜ$Þ y çÜ…Ð@þ™èþÞÆ>Ë$ A¯@þ$Mö…§é….

Ððþ¬§æþsìý °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…,  x+y =45   .........I

Æðÿ…yæþÐ@þý °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…, 2x-y = 54  .........II

çÜÒ$MæüÆæÿ×ýÐ@þ¬ (I) Ð@þ$ÇÄ¶ý¬ (II) Ë¯@þ$ MæüË$ç³V>          	3x+0	=	 99                               	
		       3x	 =	 99					   
		        x	 =	 33  
	 x = 33 D ÑË$Ð@þ¯@þ$ Ððþ¬§æþsìý çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ {ç³†„óüí³…^èþV>, 
		  33+y	 =	 45
		        y	 =	 45-33
		       y	 =	 12

	 x=33 Ð@þ$ÇÄ¶ý¬ y = 12 D Ýë«§æþ¯@þ, Æðÿ…yæþÐ@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ™èþ–í³¢ ç³Ææÿ$çÜ$¢…¨. ©°° çÜÇ^èþ*yæþ…yìþ.

	 ™èþÍÏ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 33 çÜ…. Ð@þ$ÇÄ¶ý¬ Möyæþ$Mæü$ Ð@þÄ¶ý$çÜ$Þ 12 çÜ…Ð@þ™èþÞÆ>Ë$.

	 x + y = 14

∴ 8 + y =14

∴  y =6
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   Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ý Äñý¬MæüP Ýë«§æþÆæÿ×ý Ææÿ*ç³…

ax + by + c= 0 D çÜÒ$MæüÆæÿ×ýÌZ a,b,c Ë$ ÐéçÜ¢Ð@þ çÜ…QÅOÌñý¯é. a Ð@þ$ÇÄ¶ý¬ b JMóüÝëÇ 0 M>¯@þrÏÆÿ¬™óþ  
D çÜÒ$MæüÆæÿ×ýÐ@þ¬ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ý Äñý¬MæüP Ýë«§éÆæÿ×ý Ææÿ*ç³… AÐ@þ#™èþ$…¨.

D çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë çœ*™é…Mæü… 1 C¨ ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ AÐ@þ#™èþ$…¨. 

E§é: (1) Mìü…¨ çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.
			   3x + y = 5........... (I)
			   2x + 3y = 1........(II)
CMæüPyæþ JMæü ^èþÆæÿÆ>Õ° ™öËW…^èþ$rMæü$ Æðÿ…yæþ$  
çÜÒ$MæüÆæÿ×ýÐ@þ¬ËÌZ H ^èþÆæÿÆ>Õ Äñý¬MæüP çÜçßýVæü$×ýMæü… çÜÐ@þ*¯@þ 
Ìôý§é Ð@þÅ†ÆóÿMæü çÜ…QÅV>§æþ$. Ðésìý° çÜÐ@þ*¯@þÐ@þ¬V> ^óþ§éª…
çÜÒ$MæüÆæÿ×ý… I ° CÆæÿ$OÐðþç³#Ë 3 ^óþ Væü$×ìý…^èþV>, 

∴ 	 3x ´ 3 + 3 ´ y	 = 	5 ´ 3

	 ∴ 	 9x + 3y 	 = 	15	 .......(III)
		  2x + 3y 	 = 	1	 .......(II)
Cç³šyæþ$ çÜÒ$MæüÆæÿ×ý II¯@þ$ ¯@þ$…yìþ III ¡íÜÐóþÄ¶ý$V>
	    	 9x  + 3y 	 = 	15
 	    	 + 2x + 3y 	 = 	1
	 	 -     -        -
              	 7x  	= 	14
                	 x  	= 	2
	 x  = 2 D ÑË$Ð@þ¯@þ$ H§óþ° çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ {ç³†„óüí³§éª…  
		  2x  + 3 y 	 = 	1          

		 ∴  2 ´ 2 + 3y 	 = 	1	

	 ∴	 4 + 3y 	 = 	1	 

	 ∴ 	 3y 	 = -3

	 ∴ 	 y 	 = 	-1	
CMæüPyæþ (2, -1) D Ýë«§æþ¯@þ Æðÿ…yæþÐ@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þMæü$ Mæü*yé  

çÜ™èþÅÐ@þ¬ AÐ@þ#™èþ$…¨. ©°° çÜÇ ^èþ*yæþ…yìþ.

	

BÌZ_§éª….

3x  - 4y  - 15 = 0 Ð@þ$ÇÄ¶ý¬ y + x  + 2 = 0 D çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯óþ 
x ^èþÆæÿÆ>Õ° ™öËW…_ Ýë«¨…^èþÐ@þ^èþ$a¯é? Ðésìý Ýë«§æþ¯@þ CÐóþ AÐ@þ#™éÄ¶ý*?

E§é: (2) Mìü…¨ çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.

	 3x – 4y – 15 = 0  ........... (I)

	 y +x + 2 = 0 ........(II)

Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë íÜ¦Æ>…MæüÐ@þ¬Ë¯@þ$ Mæü$yìþOÐðþç³#Mæü$ ¡çÜ$Mö° 

Æ>§é®…

	 3x – 4 y = 15........(I)

	 x+ y = -2 ............. (II)

y ̂ èþÆæÿÆ>Õ° ™öËW…^èþ$r MöÆæÿMæü$ çÜÒ$MæüÆæÿ×ý… II¯@þ$ 4^óþ Væü$×ìý…_ 

çÜÒ$MæüÆæÿ×ýÐ@þ¬ I ™ø MæüË$ç³#§é….

		  3x – 4 y 	 = 	15

	 + 	 4x + 4y 	 = 	-8

		  7x  	 = 	7

	    	   x 	 = 	1

	 x = 1 D ÑË$Ð@þ¯@þ$ çÜÒ$MæüÆæÿ×ý… IIÌZ {ç³†„óüí³§éª…

		    x+y 	 = 	-2

		  ∴1 + y 	 = 	-2

		  ∴ y 	 = 	-2 -1

		  ∴ y 	 = 	-3

(1,-3) Ýë«§æþ¯@þ AVæü$¯@þ$. D Ýë«§æþ¯@þ çÜÒ$MæüÆæÿ×ý… (I)Mìü Mæü*yé 

çÜ™èþÅÐ@þ¬ AÐ@þ#™èþ$…¨. ©°° çÜÇ^èþ*yæþ…yìþ.
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™ðþË$çÜ$Mæü$…§é….
 

  JMæü ^èþÆæÿÆ>Õ ÑË$Ð@þ¯@þ$, Æðÿ…yæþÐ@þ ^èþÆæÿÆ>Õ Ææÿ*ç³…ÌZ {ç³†„óüí³…_ ^èþÆæÿÆ>Õ° ™öËW…^èþ$r  
  ({ç³†„óüç³×ý ç³§æþ®†) (Substitution method)

^èþÆæÿÆ>Õ° ™öËW…^èþ$rMæü$ Ð@þ$ÆöMæü ç³§æþ®† Mæü*yé VæüË§æþ$. çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ° JMæü ̂ èþÆæÿÆ>Õ ÑË$Ð@þ¯@þ$ Æðÿ…yæþÐ@þ ̂ èþÆæÿÆ>Õ Ææÿ*ç³…ÌZMìü Ð@þ*Ça §é°° 
Æðÿ…yæþÐ@þ çÜÒ$MæüÆæÿ×ýÌZ {ç³†„óüí³…_ Ððþ¬§æþsìý ^èþÆæÿÆ>Õ° ™öËW…^èþÐ@þ^èþ$a¯@þ$. D ç³§æþª†° Mìü…¨ E§æþçßýÆæÿ×ýÐ@þ¬Ë §éÓÆ> AÆæÿ¦… ^óþçÜ$Mæü$…§é….

E§é: (1) Ýë«¨…^èþ…yìþः 8x+3y = 11; 3x – y = 2

Ýë«§æþ¯@þ: 8x + 3y = 11.................. (I)

	  3x – y = 2.......................(II)

	 çÜÒ$MæüÆæÿ×ý… (II)ÌZ y ÑË$Ð@þ¯@þ$ x ^èþÆæÿÆ>Õ Ææÿ*ç³…ÌZ  

	 Æ>Ä¶ý$yæþ… çÜ$Ë¿¶ý… AÐ@þ#™èþ$…¨.

	 3x – y = 2

	 3x – 2 = y

Cç³šyæþ$ y = 3x-2 ÑË$Ð@þ¯@þ$ çÜÒ$MæüÆæÿ×ý… (I)ÌZ {ç³†„óüí³§éª….

	 8x + 3y = 11

	 ∴ 8x + 3(3x-2) = 11

	 ∴ 8x + 9x -6 = 11

	 ∴ 17x – 6 = 11

	 ∴ 17x = 11 + 6 = 17

	     ∴ x = 1

x Äñý¬MæüP ÑË$Ð@þ¯@þ$ y = 3x – 2ÌZ {ç³†„óüí³§éª….

	 ∴ y = 3 ´ 1 – 2

	 ∴ y = 1

	 ∴ (1, 1) A¯óþ¨ D çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Äñý¬MæüP 

	      Ýë«§æþ¯@þ AÐ@þ#™èþ$…¨.

E§é:(1) Ýë«¨…^èþ…yìþः 3x– 4 y=16;2x –3y = 10
Ýë«§æþ¯@þ: 3x-4y=16..........(I) 			 
	    2x – 3y = 10.............(II)
çÜÒ$MæüÆæÿ×ý… I ¯@þ$…yìþ x Äñý¬MæüP ÑË$Ð@þ¯@þ$ y Ææÿ*ç³…ÌZ Æ>§é®….

	 3x – 4 y = 16
	 3x = 16 + 4y
	 x =

16 4
3
+ y

	 x Äñý¬MæüP ÑË$Ð@þ¯@þ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ (II)ÌZ {ç³†„óüí³…^èþV>

	 2 3 10

2 16 4
3

3 10

32 8
3

3 10

32 8 9
3

10

x y
y y

y y

y y

− =

+





 − =

+
− =

+ −
=

	
					      	

	 32 + 8y – 9y =30
	 32 – y  = 30      \ y = 2
Cç³šyæþ$ y = 2 ¯@þ$ çÜÒ$MæüÆæÿ×ý (I) ÌZ {ç³†„óüí³…^èþV>

		    3x -4y =16

	   ∴ 3x -4´2 = 16				  

 	   ∴      3x -8 = 16				  

	   ∴	         3x  = 16 + 8

	    ∴	       3x  = 24    

		  ∴     x  = 8				  

	 ∴ 	 x  = 8 Ð@þ$ÇÄ¶ý¬ y = 2 		

∴ 	 (8, 2) A¯óþ¨ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Äñý¬MæüP Ýë«§æþ¯@þ 		
	 AÐ@þ#™èþ$…¨.	
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(1)	 x Ð@þ$ÇÄ¶ý¬ y ^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ Eç³Äñý*W…_ Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$ VæüË 5 ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ Æ>Ä¶ý$…yìþ.
 (2)	x + y = 7 çÜÒ$MæüÆæÿ×ýÐ@þ¬ Äñý¬MæüP 5 Ýë«§æþ¯@þË¯@þ$ Æ>Ä¶ý$…yìþ.
(3)	 Mìü…¨ çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.
	 (i)	 x + y = 4 ; 2x – 5y = 1	 (ii)	 2x + y = 5; 3x-y = 5
	 (iii)	3x-5y=16; x-3y=8	 (iv)	2y-x=0; 10x + 15y = 105
	 (v)	 2x + 3y+4 = 0; x- 5y = 11	 (vi) 	2x - 7y = 7; 3x + y = 22 

 
  çÜÐ@þ$M>Ë^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ËOò³ ç³§æþ çÜÐ@þ$çÜÅË$: 

	 ç³§æþ çÜÐ@þ$çÜÅË$ Ýë«¨…^èþ$^èþ$¯@þ²ç³šyæþ$ C_a¯@þ ÑÐ@þÆ>Ë B«§éÆæÿ…V> çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý¬r A¯óþ¨ A™èþÅ…™èþ Ð@þ¬QÅ 
çœ$rtÐ@þ¬. çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Ýë«§æþ¯@þË$ Mæü¯@þ$Vö¯óþ {ç³×êãMæü¯@þ$ Mìü…¨ Ýù´ë¯@þÐ@þ¬ËÌZ ^èþ*ç³ºyìþ…¨.
		        Ýù´ë¯@þÐ@þ¬Ë$ 				                       E§éçßýÆæÿ×ý

A¿êÅçÜÐ@þ*ÍMæü 5.1

ç³§æþ çÜÐ@þ$çÜÅË¯@þ$ gê“Væü™èþ¢V>  
^èþ¨Ñ AÆæÿ¦… ^óþçÜ$Mø…yìþ

E§éçßýÆæÿ×ýÐ@þ¬ÌZ° ÑÐ@þÆ>Ë B«§éÆæÿ…V> 
^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ Eç³Äñý*W…^èþ…yìþ. 

         Ððþ¬§æþsìý çÜ…QÅ = x _
         Æðÿ…yæþÐ@þ çÜ…QÅ = y A¯@þ$Mö¯@þ$Ð@þ¬

^èþÆæÿÆ>Ô¶ý$Ë¯@þ$ Eç³Äñý*W…_ ÐéMæüÅÐ@þ¬Ë¯@þ$ 
Væü×ìý™èþ ¿êçÙÌZ Æ>Ä¶ý$…yìþ.

çÜÇOÄñý$¯@þ ç³§æþª†° Eç³Äñý*W…_  
çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.

Ýë«§æþ¯@þË$ ´÷…§æþ…yìþ.

Ð@þ_a¯@þ çÜÐ@þ*«§é¯@þ…¯@þ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬ÌZ 
{ç³†„óüí³…_ çÜÇ^èþ*yæþ…yìþ.

Æðÿ…yæþ$ çÜ…QÅË Ððþ¬™èþ¢… 36. JMæü çÜ…QÅ G°Ñ$¨  
ÆðÿrÏ ¯@þ$…yìþ 9° ¡íÜÐóþÄ¶ý$V> Æðÿ…yæþÐ@þ çÜ…QÅ ËÀçÜ$¢…¨.

x = 5,  y = 31

31 + 5 = 36 ..........(I)
31 = 8 ´ 5 – 9 ..............(II)

∴ B çÜ…QÅË$ 5 Ð@þ$ÇÄ¶ý¬ 31.çÜÐ@þ*«§é¯@þ…¯@þ$ Æ>Ä¶ý$…yìþ.

™ðþË$çÜ$Mæü$…§é….

çÜ…QÅË Ððþ¬™èþ¢… 36   ∴x + y = 36
_¯@þ² çÜ…QÅMæü$ 8 Æðÿr$Ï = 8x
_¯@þ² çÜ…QÅMæü$ 8 Æðÿr$Ï – 9 = 8x – 9
∴

 
ò³§æþª çÜ…QÅ

 = y = 8x - 9

       x + y = 36        ∴    5 + y = 36

   ∴8x – y = 9         ∴    y = 36 -5

   ∴  9x = 45 	         ∴    y = 31

   ∴    x= 5
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  ç³§æþçÜÐ@þ$çÜÅË$ 
	 Cç³šyæþ$ Ð@þ$¯@þ… ÑÑ«§æþ ÆæÿM>Ë ç³§æþçÜÐ@þ$çÜÅË Væü$Ç…_ BÌZ_§é®….
	 (1) 	 Ð@þÄ¶ý$çÜ$Þ çÜ…º…«§æþ çÜÐ@þ$çÜÅË$
	 (2) 	 çÜ…QÅË çÜ…º…«§æþ çÜÐ@þ$çÜÅË$
	 (3) 	À¯@þ²Ð@þ¬ËOò³ B«§éÆæÿç³yìþ¯@þ çÜÐ@þ$çÜÅË$
	 (4) 	BÇ¦Mæü Ð@þÅÐ@þçßýÆ>ËOò³ B«§éÆæÿç³yìþ¯@þ çÜÐ@þ$çÜÅË$
	 (5) 	gêÅÑ$¡Ä¶ý$ BMæü–™èþ$Ë Äñý¬MæüP «§æþÆæÿÃÐ@þ¬ËOò³ B«§éÆæÿç³yìþ¯@þ çÜÐ@þ$çÜÅË$ 
	 (6) 	 ÐóþVæü…, §æþ*Ææÿ…, M>ËÐ@þ¬Oò³ B«§éÆæÿç³yìþ¯@þ çÜÐ@þ$çÜÅË$
E§é: (1)	 Æðÿ…yæþ$ çÜ…QÅË Ððþ¬™èþ¢… 103. AÆÿ¬™óþ ò³§æþª çÜ…QÅ¯@þ$ _¯@þ² çÜ…QÅ^óþ ¿êW…_¯@þ^ø, ¿êVæüçœËÐ@þ¬ 2 Ð@þ^èþ$a¯@þ$ ÔóýçÙ… 
		  19 Ð@þ_a¯@þ B çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ:	 Ýù´ë¯@þ… 1	:	 ç³§æþçÜÐ@þ$çÜÅË¯@þ$ AÆæÿ¦… ^óþçÜ$MøÐ@þyæþ….
	 Ýù´ë¯@þ… 2	:	 M>Ð@þÍÞ¯@þ çÜ…QÅ MöÆæÿMæü$ B…VæüÏ A„æüÆæÿÐ@þ¬Ë¯@þ$ A¯@þ$Mö¯@þ$r.
		   	 A§óþ Ñ«§æþ…V> Ñ¿êfÅÐ@þ¬ = Ñ¿êhMæüÐ@þ¬ ´ ¿êVæüçœËÐ@þ¬ + ÔóýçÙÐ@þ¬ D °Ä¶ý$Ð@þ$…¯@þ$ Væü$Ææÿ$¢…^èþ$Mö¯@þ$r.
		    	 ò³§æþª çÜ…QÅ x Ð@þ$ÇÄ¶ý¬ _¯@þ² çÜ…QÅ¯@þ$ y A¯@þ$Mæü$…§é….
	 Ýù´ë¯@þ… 3	:	 C_a¯@þ ÑÐ@þÆ>Ë$ : çÜ…QÅË Ððþ¬™èþ¢… = 103
			   M>ºsìýt x + y = 103 D çÜÒ$MæüÆæÿ×ý… ËÀ…_…¨.
			   ò³§æþª çÜ…QÅ¯@þ$ _¯@þ² çÜ…QÅ^óþ ¿êW…_¯@þ ¿êVæüçœË… 2, ÔóýçÙ… 19 Ð@þ^èþ$a¯@þ$ M>Ð@þ#¯@þ
			   x = 2 ´  y  + 19    ...(Ñ¿êfÅÐ@þ¬ = Ñ¿êfMæü… ´ ¿êVæüçœË… + ÔóýçÙ…)
		   	 A¯@þV> x – 2y  = 19. Æðÿ…yæþÐ@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ ËÀçÜ$¢…¨.
	 Ýù´ë¯@þ… 4	: 	 Cç³šyæþ$ ËÀ…_¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ$§é…
		    	 x + y 	 = 	103	 ................(I)	
			   x – 2y 	 = 	19	 ................(II)

	  çÜÒ$MæüÆæÿ×ý (I) ¯@þ$…yìþ çÜÒ$MæüÆæÿ×ý… (II)¯@þ$ ¡íÜÐóþÄ¶ý$V>,
		   	 x + y 	 = 	103
		   	 x – 2y 	 = 	19
		  –      +          -
		    	 0 + 3y 	 = 	84
			   \   y 	 = 	28
	 Ýù´ë¯@þ… 5	: 	   x + y = 103 D çÜÒ$MæüÆæÿ×ý…ÌZ y ÑË$Ð@þ¯@þ$ {ç³†„óüí³…^èþV>,

			   ∴   x + 28 	 = 	 103

			   ∴   x 	 = 	 103 – 28 

			   ∴   x 	 = 	 75

	 Ýù´ë¯@þ… 6	:   C_a¯@þ çÜ…QÅË$ 75 Ð@þ$ÇÄ¶ý¬ 28.
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E§é: (2) çÜÎÌŒý Ð@þÄ¶ý$çÜ$Þ çÜ…“V>ÐŒþ$ Ð@þÄ¶ý$çÜ$ÞÌZ çÜVæü… Mæü…sôý 23 çÜ….Ë$ GMæü$PÐ@þ. I§æþ$ çÜ…Ð@þ™èþÞÆ>Ë “Mìü™èþ… ÐéÇ Ð@þÄ¶ý$çÜ$ÞË 

Ððþ¬™èþ¢… 55 çÜ…. AÆÿ¬™óþ ÐéÇ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ:	 çÜÎÌŒý {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ x Ð@þ$ÇÄ¶ý¬ çÜ…“V>ÐŒþ$ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ y A¯@þ$Mö…§é…

	 çÜÎÌŒý Ð@þÄ¶ý$çÜ$Þ çÜ…“V>ÐŒþ$ Ð@þÄ¶ý$çÜ$ÞÌZ çÜVæü… Mæü…sôý 23 çÜ…. GMæü$PÐ@þ VæüË§æþ$, A¯@þV>  x y
=

2
 + 

	 I§æþ$ çÜ…. Ë “Mìü™èþ… çÜÎÌŒý Ð@þÄ¶ý$çÜ$Þ = x – 5.  I§æþ$ çÜ…. Ë “Mìü™èþ… çÜ…“V>ÐŒþ$ Ð@þÄ¶ý$çÜ$Þ = y - 5
	 I§æþ$ çÜ…. Ë “Mìü™èþ… ÐéÇ Ð@þÄ¶ý$çÜ$ÞË Ððþ¬™èþ¢… = 55
	  +  = 55
	    çÜÒ$MæüÆæÿ×ýË¯@þ$ Ýë«¨…_ Ýë«§æþ¯@þ¯@þ$ Mæü¯@þ$Vö¯@þ$r.
		  2x = y + 46		  2x – y = 46 .............(I)
		  (x - 5) + (y-5) = 55
		  x + y = 65				    ............(II)

		  çÜÒ$MæüÆæÿ×ý (I) Ð@þ$ÇÄ¶ý¬ çÜÒ$MæüÆæÿ×ý (II)Ë Mæü*yìþMæü ^óþ§éª… 	 x = 37¯@þ$ çÜ…. (II)ÌZ {ç³†„óüí³…^èþV>.

			   2x – y 	= 46	   x+y 	 = 	65			 

	            +	 x + y 	= 65	 ∴  37 + y 	 = 	65			 

			   ∴  3x 	= 111	 ∴  y 	 = 	65 -37		

			   ∴  x 	= 37	 ∴  y 	 = 	28			 

	  çÜÎÌŒý {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 37 çÜ…. Ð@þ$ÇÄ¶ý¬ çÜ…“V>ÐŒþ$ {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 28 çÜ….

E§é: (3)	JMæü Æðÿ…yæþ…MðüË çÜ…QÅ §é° A…MðüË Ððþ¬™èþ¢…¯@þMæü$ ¯éË$Væü$ Æðÿr$Ï MæüË§æþ$. B A…MðüË Ýë¦¯éË¯@þ$ Ð@þ*ÆæÿaV>, ËÀ…^óþ  

çÜ…QÅ Ððþ¬§æþsìý çÜ…QÅ Æðÿsìýt…ç³# Mæü…sôý 9 ™èþMæü$POÐðþ¯@þ B çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ:	 Ððþ¬§æþsìý çÜ…QÅÌZ° JMæürÏ Ýë¦¯@þÐ@þ¬ÌZ° A…Mðü¯@þ$ x A° ç³§æþ$Ë Ýë¦¯@þ…ÌZ° A…Mðü¯@þ$ y A° A¯@þ$Mæü$…§é….

ç³§æþ$Ë Ýë¦¯@þ…
ÌZ° A…Mðü

JMæürÏ Ýë¦¯@þ…ÌZ° 
A…Mðü

çÜ…QÅ A…MðüË 
Ððþ¬™èþ¢…

Ððþ¬§æþsìý çÜ…QÅOMðü y x 10y + x y + x
A…MðüË Ýë¦¯éË¯@þ$ Ð@þ*ÆæÿaV> 

ËÀ…^óþ çÜ…QÅOMðü
x y 10x + y x + y

	 Ððþ¬§æþsìý °Ä¶ý$Ð@þ*¯@þ$ÝëÆæÿ…	 10y + x = 4 (y+x)

				          ∴10y + x = 4y + 4x	

			       	       ∴ x – 4x + 10y – 4y = 0

				          ∴	-3x + 6y = 0	 ∴ -3x = -6y  	 ∴ x = 2y    .....(I)
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	 Æðÿ…yæþÐ@þ °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…	 10x + y  	= 	2(10y+x)-9
			   10x+y 	 = 	20y + 2x-9
			   10x-2x+y-20y	 = 	-9
			   8x – 19y 	 = 	-9	 .............(II)
			   x 	 = 	2y	 ..............(I) 
	 x = 2y D ÑË$Ð@þ¯@þ$ çÜÒ$MæüÆæÿ×ý… (II)ÌZ {ç³†„óüí³…^èþV>, 
			   16y – 19y  	= 	-9	 ...............(I)

	          	 ∴  – 3y 	 =	 -9

			   ∴      y 	 =	 3
	 y = 3¯@þ$ çÜÒ$MæüÆæÿ×ý… (I)ÌZ {ç³†„óüí³…^èþV>,	   x – 2 y 	 = 	0

			   x -2 x 3 	 = 	0	 ∴  x – 6 = 0	 ∴ x = 6
	 Ððþ¬§æþsìý Æðÿ…yæþ$ A…MðüË çÜ…QÅ : 	 10y + x 	 = 10 ´ 3 + 6
				    = 	36

E§é: (4) JMæü “V>Ð@þ$… f¯é¿ê 50,000 VæüË§æþ$. JMæü çÜ…Ð@þ™èþÞÆæÿ…ÌZ ç³#Ææÿ$çÙ$Ë çÜ…QÅ 5% ò³ÇVðü¯@þ$ Ð@þ$ÇÄ¶ý¬ {ïÜË çÜ…QÅ 3%  
ò³ÇVðü¯@þ$. §é° Ð@þË¯@þ D çÜ…Ð@þ™èþÞÆæÿ… f¯é¿ê 52,020 AÄñý$Å¯@þ$. AÆÿ¬¯@þ Væü™èþ çÜ…. B “V>Ð@þ$…ÌZ ç³#Ææÿ$çÙ$Ë$ Ð@þ$ÇÄ¶ý¬ ïÜˆË  
çÜ…QÅ G…™èþ?

Ýë«§æþ¯@þ:	 Væü™èþ çÜ…. “V>Ð@þ$…ÌZ° ç³#Ææÿ$çÙ$Ë çÜ…QÅ x Ð@þ$ÇÄ¶ý¬ ïÜˆË çÜ…QÅ¯@þ$ y A¯@þ$Mö¯@þ$Ð@þ¬. 

	 Ððþ$§æþsìý °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…  +  = 50000 .......(I)

	 ç³#Ææÿ$çÙ$Ë çÜ…QÅ 5% ò³ÇVðü¯@þ$. ç³#Ææÿ$çÙ$Ë çÜ…QÅ  x AÆÿ¬…¨. 

	 ïÜˆË çÜ…QÅ 3% ò³ÇVðü¯@þ$. {ïÜ¢Ë çÜ…QÅ  y AÆÿ¬…¨. 

	 Æðÿ…yæþÐ@þ °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…	   x +  y 	 =	 52020

				     x +  y 	 = 	5202000	  .......(II)

	 çÜÒ$MæüÆæÿ×ý… (I) ° 103 ^óþ Væü$×ìý…^èþV>, 

				     x +  y 	 = 	5150000	  .......(III)

	 çÜÒ$MæüÆæÿ×ý… (II) ¯@þ$…yìþ çÜÒ$MæüÆæÿ×ý… (III) ¯@þ$ ¡íÜÐóþÄ¶ý$V> 

		  	 2x  = 5202000 - 5150000
			   2x  = 52000

	
∴	 ç³#Ææÿ$çÙ$Ë çÜ…QÅ = x =   ∴ ÜˆË çÜ…QÅ = y = 
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A¿êÅçÜ Ð@þ*ÍMæü 5.2

Mæü–™èþÅ… I: Mìü…¨ ç³rÐ@þ¬ÌZ »ê×ý… Væü$Ææÿ$¢ §æþVæüYÆæÿ Mö°² çÜ*^èþ¯@þË$ Æ>Ä¶ý$ºyézÆÿ¬. §é° A«§éÆæÿ…V> ËÀ…^óþ çÜÒ$MæüÆæÿ×ý… »ê×ý… 
Væü$Ææÿ$¢ G§æþ$Ææÿ$V> E¯@þ² VæüyìþÌZ Æ>Ä¶ý$…yìþ. VæüyìþÌZ° HÐóþ° Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ ¡çÜ$Mö° B çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Ýë«§æþ¯@þË¯@þ$  
Mæü¯@þ$Vö¯@þ…yìþ. Ýë«§æþ¯@þË¯@þ$ çÜÇ^èþ*yæþ…yìþ.

	 ÒsìýÌZ HÐóþ° Æðÿ…yæþ$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë JMæü f™èþ CÌê…sìý G°² f™èþË$ ËÀ…^èþ$¯@þ$? Ðésìý Ýë«§æþ¯@þËOò³ ^èþÇa…^èþ…yìþ.

(1) 		 JMæü MæüÐ@þÆæÿ$ÌZ Mö°² 5 Ææÿ*. Ð@þ$ÇÄ¶ý¬ 10 Ææÿ*. ¯ør$Ï VæüËÐ@þ#. ¯ørÏ Ððþ¬™èþ¢… Ææÿ*.350. Ææÿ*. 5 ¯ørÏ çÜ…QÅ Ææÿ*. 10 ¯ørÏ  

çÜ…QÅMæü$ Æðÿsìýt…ç³# Mæü…sôý 10 ™èþMæü$PÐ@þ AÆÿ¬™óþ MæüÐ@þÆæÿ$ÌZ Ææÿ*. 5 Ð@þ$ÇÄ¶ý¬ Ææÿ*. 10 ¯ør$Ï G°² VæüËÐ@þ#?

(2) 	 JMæü À¯@þ²Ð@þ¬ÌZ àÆæÿÐ@þ¬ ËÐ@þÐ@þ¬ Äñý¬MæüP Æðÿsìýt…ç³# Mæü…sôý 1 ™èþMæü$PÐ@þ. ËÐ@þÐ@þ¬ Ð@þ$ÇÄ¶ý¬ àÆæÿÐ@þ¬ËMæü$ 1 MæüË$ç³V> ËÀ…^óþ  
àÆæÿÐ@þ¬¯@þMæü$ ËÐ@þÐ@þ¬¯@þMæü$ VæüË °çÙµ†¢ 3 : 5 AÐ@þ#™èþ$…¨, AÆÿ¬™óþ B À¯@þ²Ð@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

(3) 	 {í³Ä¶ý*…Mæü Ð@þ$ÇÄ¶ý¬ ©í³MæüË Ð@þÄ¶ý$çÜ$ÞË Ððþ¬™èþ¢… 34 çÜ…. {í³Ä¶ý*…Mæü ©í³Mæü Mæü…sôý 6 çÜ….Ë$ ò³§æþª¨. ÐéÇ Ð@þÄ¶ý$çÜ$ÞË¯@þ$  
Mæü¯@þ$Vö¯@þ…yìþ.

(4) 	 JMæü f…™èþ$ {ç³§æþÆæÿØ¯@þÔ>ËÌZ íÜ…çßý… Ð@þ$ÇÄ¶ý¬ ¯ðþÐ@þ$â¶ýå Ððþ¬™èþ¢… çÜ…QÅ 50. Ðésìý M>â¶ýå Ððþ¬™èþ¢… çÜ…QÅ 140. AÆÿ¬™óþ B 
f…™èþ$ {ç³§æþÆæÿØ¯@þÔ>ËÌZ° íÜ…çßý… Ð@þ$ÇÄ¶ý¬ ¯ðþÐ@þ$â¶ýå çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(5)		 çÜ…fÄŒý$Mìü E§øÅVæü…ÌZ Mö…™èþ ¯ðþËçÜÇ i™èþ… ËÀçÜ$¢…¨. {ç³† çÜ…Ð@þ™èþÞÆæÿ… A™èþ° i™èþ…ÌZ °Ç®çÙt Ý÷Ð@þ¬Ã ò³Ææÿ$Væü$™èþ$…¨. 
AÆÿ¬™óþ ¯éË$Væü$ çÜ….ËÌZ A™èþ° ¯ðþËçÜÇ i™èþ… 4,500 Ææÿ*. Ð@þ$ÇÄ¶ý¬ 10 çÜ….ËÌZ ¯ðþËçÜÇ i™èþ… 5,400 Ææÿ*. AÆÿ¬¯@
þrÏÆÿ¬™óþ A™èþ° {´ëÆæÿ…¿¶ý i™èþ… Ð@þ$ÇÄ¶ý¬ çÜ…Ð@þ™èþÞÆ>°Mìü ò³ÇVóü Ý÷Ð@þ¬Ã¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(6) 	 3 Mæü$ÈaË$ Ð@þ$ÇÄ¶ý¬ sôýº$ËÏ «§æþÆæÿ 4500 Ææÿ*. 5 Mæü$ÈaË$ Ð@þ$ÇÄ¶ý¬ 3 sôýº$ËÏ «§æþÆæÿ  7000 Ææÿ*. AÆÿ¬™óþ 2 Mæü$ÈaË$ Ð@þ$ÇÄ¶ý¬ 
2 sôýº$ËÏ Ððþ¬™èþ¢… «§æþÆæÿ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

¯é ´÷yæþÐ@þ# Ð@þ$ÇÄ¶ý¬ 
ÐðþyæþË$µË Ððþ¬™èþ¢… 36.

¯é ´÷yæþÐ@þ# Äñý¬MæüP Æðÿsìýt…ç³#  
¯@þ$…yìþ  ÐðþyæþË$µ¯@þ$ ¡íÜÐóþÄ¶ý$V>  
27 ËÀçÜ$¢…¨.

¯é ´÷yæþÐ@þ# Ð@þ$ÇÄ¶ý¬ 
ÐðþyæþË$µË Ð@þ$«§æþÅ ™óþyé 6.

¯é ÐðþyæþË$µ ´÷yæþÐ@þ#Mæü$
 5

7
Æðÿr$Ï. 

¯óþ¯@þ$ ©Ææÿƒ^èþ™èþ$Ææÿ{çÜÐ@þ¬¯@þ$ 
¯é ´÷yæþÐ@þ# x Ð@þ$ÇÄ¶ý¬ 
ÐðþyæþË$µ y. 
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(7) 	 JMæü Æðÿ…yæþ…MðüË çÜ…QÅÌZ° A…MðüË Ððþ¬™èþ¢… 9. JMæüÐóþâ¶ý §é° A…MðüË¯@þ$ ™éÆæÿ$Ð@þ*Ææÿ$ ̂ óþíÜ¯@þ Ð@þ^èþ$a çÜ…QÅ  Ððþ¬§æþsìý çÜ…QÅ Mæü…sôý 27 ò³§æþª¨.  
AÆÿ¬¯@þ B Æðÿ…yæþ…MðüË çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(8*) 	D ABCÌZ Mø×ý… A Äñý¬MæüP MöË™èþ Mø×ý… Ð B Ð@þ$ÇÄ¶ý¬ Ð CË MöË™èþË Ððþ¬™èþ¢Ð@þ¬¯@þMæü$ çÜÐ@þ*¯@þÐ@þ¬. A§óþÑ«§æþ…V> 
Mø×ý… Ð B Ð@þ$ÇÄ¶ý¬ Ð C Ë MöË™èþË °çÙµ†¢ 4:5 AÆÿ¬™óþ {†º$f…ÌZ° Mø×ýÐ@þ¬Ë MöË™èþË$ Mæü¯@þ$Vö¯@þ…yìþ.

(9*)	JMæü 560 òÜ….Ò$Ë ´÷yæþÐ@þ#VæüË §éÆæÿÐ@þ¬¯@þ$, _¯@þ² Ð@þ¬MæüP ´÷yæþÐ@þ# Äñý¬MæüP Æðÿsìýt…ç³# ò³§æþª Ð@þ¬MæüP ´÷yæþÐ@þ#Mæü$ 
1
3  Æðÿr$Ï  

E…yæþ$¯@þr$tV> Æðÿ…yæþ$ Ð@þ¬MæüPË$ ^óþÄ¶ý*Í. AÆÿ¬¯@þ ò³§æþª §éÆæÿ… Ð@þ¬MæüP Äñý¬MæüP ´÷yæþÐ@þ#¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.  

(10) JMæü ´ùsìý ç³È„æüÌZ 60 {ç³Ô¶ý²Ë$ VæüËÐ@þ#, {ç³† {ç³Ô¶ý²Mæü$ çÜÇOÄñý$¯@þ çÜÐ@þ*«§é¯é°Mìü 2 Ð@þ*Ææÿ$PË$, ™èþç³š çÜÐ@þ*«§é¯@þ…Mæü$ &1 Ð@þ*Ææÿ$P  
CÐ@þÓºyæþ$¯@þ$. Ä¶ý$Ô¶ýÓ…™Œþ Ððþ¬™èþ¢… 60 {ç³Ô¶ý²Ë$ Ýë«¨…^èþV> A™èþ°Mìü 90 Ð@þ*Ææÿ$PË$ ËÀ…^ðþ¯@þ$, AÆÿ¬¯@þ A™èþ° G°² {ç³Ô¶ý²Ë 

çÜÐ@þ*«§é¯éË$ ™èþç³š AÆÿ¬¯@þÑ?

{ç³Ô¶ý² çÜ…{VæüçßýÐ@þ¬ & 5

(1)	 Mìü…¨ ÐésìýÌZ çÜÇOÄñý$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mö¯@þ$Ð@þ¬ 
	 (i) 	 3x + 5y = 9 Ð@þ$ÇÄ¶ý¬ 5x + 3y = 7 AÆÿ¬¯@þ  x + y ÑË$Ð@þ Mìü…¨ ÐésìýÌZ H¨? 
		  (A) 2		  (B) 16		  (C) 9		  (D) 7
	 (ii)	 ©Ææÿƒ^èþ™èþ$Ææÿ{çÜ… ´÷yæþÐ@þ# Ð@þ$ÇÄ¶ý¬ ÐðþyæþË$µË ¯@þ$…yìþ 5 ¡íÜÐóþíÜ¯@þ §é° ^èþ$r$tMöË™èþ 26 Ð@þçÜ$¢…¨. Væü×ìý™èþ ¿êçÙÌZ  

D ÑÐ@þÆæÿ×ý Ææÿ*ç³… Mìü…¨ ÐésìýÌZ H¨?
		  (A) x - y = 8      (B) x + y = 8      (C) x + y = 23      (D) 2x + y = 21
	 (iii) 	 AfÄŒý$, ÑfÄŒý$ Mæü…sôý 5 çÜ…. Ë$ _¯@þ²Ðéyæþ$. ÐéÇ C§æþªÇ Ð@þÄ¶ý$çÜ$ÞË Ððþ¬™èþ¢… 25. AÆÿ¬™óþ AfÄŒý$ Ð@þÄ¶ý$çÜ$Þ 

G…™èþ?

	  	 (A) 20		  (B) 15	 	 (C) 10		  (D) 5
(2) 	 Mìü…¨ çÜÐ@þ$ M>Ë^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.

	 (i) 2x + y = 5 ;   3x - y = 5				   (ii)  x - 2y = -1 ;   2x - y = 7

	 (iii)  x + y = 11 ;   2x - 3y = 7			   (iv) 2x + y = -2 ;   3x - y = 7

	 (v)  2x - y = 5 ;  3x + 2y = 11			   (vi) x - 2y = -2 ;   x + 2y = 10

(3)	 ^èþÆæÿÆ>Ô¶ý$Ë çÜçßýVæü$×ýMæüÐ@þ¬Ë¯@þ$ çÜÐ@þ*¯@þ… ^óþíÜ Mìü…¨ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë««¨…^èþ…yìþ.

	 (i) 3x-4y=7;  5x+2y=3		  (ii)  5x + 7y=17 ;  3x-2y=4

	 (iii) x-2y= -10;  3x-5y= -12	 (iv) 4x + y=34 ;   x+4y= 16

(4) 	 Mìü…¨ çÜÐ@þ$M>Ë ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë¯@þ$ Ýë«¨…^èþ…yìþ.

	 (i)    
x y x y
3 4

4
2 4

1+ = − =   ; 		  (ii) 
x y x y
3

5 13 2
2

19+ = + =   ;

	 (iii)   
2 3 13
x y

+ = ;  
5 4 2
x y

− = −
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ËÐ@þÐ@þ¬ x
àÆæÿÐ@þ¬ y

À¯@þ²Ð@þ¬ Äñý¬MæüP ËÐ@þÐ@þ¬¯@þ$ 3 ^óþ Væü$×ìý…_  

àÆæÿÐ@þ¬ ¯@þ$…yìþ 3 ¡íÜÐóþÄ¶ý$V> ËÀ…^èþ$ À¯@þ²Ð@þ¬ 
18
11

.

À¯@þ²Ð@þ¬ Äñý¬MæüP ËÐ@þÐ@þ¬Mæü$ 8 MæüÍí³ àÆæÿÐ@þ¬¯@þ$ 

Æðÿsìýt…ç³# ^óþíÜ¯@þ^ø ËÀ…^èþ$  

À¯@þ²Ð@þ¬. 
1
2 . 

çÜÒ$MæüÆæÿ×ý… I çÜÒ$MæüÆæÿ×ý… II

11x - 6y + 18 = 0 x - y + 8 = 0

\ C_a¯@þ À¯@þ²Ð@þ¬ = 

  Ð@þ_a¯@þ çÜÐ@þ*«§é¯@þÐ@þ¬¯@þ$ ç³Ç„îü…^èþ$Mø…yìþ.

���

(5*) 	JMæü Æðÿ…yæþ…MðüË çÜ…QÅ §é° A…MðüË Ððþ¬™èþ¢Ð@þ¬¯@þMæü$ 4 ÆðÿrÏMæü¯@þ² 3 GMæü$PÐ@þ. JMæüÐóþâ¶ý B çÜ…QÅMæü$ 18 MæüÍí³¯@þ ËÀ…^óþ Ððþ¬™èþ¢… 
Ððþ¬§æþsìý A…MðüË¯@þ$ ™éÆæÿ$Ð@þ*Ææÿ$ ^óþÄ¶ý$V>Ð@þ^èþ$a çÜ…QÅ ËÀçÜ$¢…¨. AÆÿ¬¯@þ B çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(6)		 8 ç³#çÜ¢MæüÐ@þ¬Ë$ Ð@þ$ÇÄ¶ý¬ 5 ò³¯@þ$²Ë Ððþ¬™èþ¢… «§æþÆæÿ 420 Ææÿ*´ëÄ¶ý$Ë$, 5 ç³#çÜ¢MæüÐ@þ¬Ë$ Ð@þ$ÇÄ¶ý¬ 8 ò³¯@þ$²Ë Ððþ¬™èþ¢… «§æþÆæÿ  
321 Ææÿ*´ëÄ¶ý$Ë$ AÆÿ¬¯@þ JMæü ç³#çÜ¢MæüÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Æðÿ…yæþ$ ò³¯@þ$²Ë «§æþÆæÿ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(7*) 	C§æþªÆæÿ$ Ð@þÅMæü$¢Ë B§éÄ¶ý*Ë °çÙµ†¢ 9:7 Ð@þ$ÇÄ¶ý¬ ÐéÇ QÆæÿ$aË °çÙµ†¢ 4:3. JMöPMæüPÇ ´÷§æþ$ç³# Ææÿ*. 200 AÆÿ¬¯@þ ÐéÇ 
¯ðþËçÜÇ B§éÄ¶ý$Ð@þ¬Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(8*) 	JMæü ©Ææÿƒ^èþ™èþ$Ææÿ{çÜ… ´÷yæþÐ@þ#¯@þ$ 5 Ä¶ýÊ°r$Ï ™èþWY…_ ÐðþyæþË$µ¯@þ$ 3 Ä¶ýÊ°r$Ï ò³…_¯@þ §é° OÐðþÔ>ËÅ… 9 ^èþ. Ä¶ýÊ.  
™èþVæü$Y¯@þ$. JMæüÐóþâ¶ý B ©Ææÿƒ^èþ™èþ$Ææÿ{çÜ… ´÷yæþÐ@þ#¯@þ$ 3 Ä¶ýÊ°r$Ï ™èþWY…_, ÐðþyæþË$µ¯@þ$ 2 Ä¶ýÊ°r$Ï ò³…_¯@þ^ø §é° OÐðþÔ>ËÅ…  
67 ^èþ. Ä¶ýÊ°r$Ï ò³ÇW¯@þrÏÆÿ¬™óþ B ©Ææÿƒ ^èþ™èþ$Ææÿ{çÜ… ´÷yæþÐ@þ#, ÐðþyæþË$µË¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(9*) 	JMæü Ææÿçßý§éÇOò³¯@þ$¯@þ² A,  B A¯óþ Æðÿ…yæþ$ çÜ¦ÌêË Ð@þ$«§æþÅ§æþ*Ææÿ… 70 Mìü.Ò$. JMæü M>Ææÿ$ A çÜ¦Ë… ¯@þ$…yìþ, Æðÿ…yæþÐ@þ M>Ææÿ$ B çÜ¦Ë…  
¯@þ$…yìþ ºÄ¶ý$Ë$§óþÆæÿ$™éÆÿ¬. JMæüÐóþâ¶ý AÑ JMóü ¨Ô¶ýÌZ ºÄ¶ý$Ë$§óþÇ¯@þ  7 Væü…rË í³§æþç³ JMæü§é°MöMæüsìý MæüË$çÜ$Mæü$…sêÆÿ¬. Ð@þÅ†ÆóÿMæü 
¨Ô¶ýÌZ ºÄ¶ý$Ë$§óþÇ¯@þ 1 Væü…r í³§æþç³ MæüË$çÜ$Mæü$…sêÆÿ¬. AÆÿ¬™óþ Ðésìý ÐóþVæüÐ@þ¬Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(10*)JMæü Æðÿ…yæþ…MðüË çÜ…QÅ Ð@þ$ÇÄ¶ý¬ B çÜ…QÅÌZ° A…MðüË¯@þ$ ™éÆæÿ$Ð@þ*Ææÿ$ ^óþÄ¶ý$V> ËÀ…^óþ çÜ…QÅË Ððþ¬™èþ¢… 99, AÆÿ¬¯@þ  
B çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

  Mæü–™èþÅ…: À¯@þ²Ð@þ¬¯@þ$ Ððþ§æþMæü…yìþ.
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6  BÇ¦Mæü {ç³×êãMæü

ç³§æþ…yìþ, ^èþÇa§é®…

A¯@þçœ*	 : Ð@þ$¯@þ… Mæü…ç³NÅrÆŠÿ (Væü×ý¯@þ Ä¶ý$…{™èþ…) Mö¯@þ$Mæü$P…§éÐ@þ*? 
AÐ@þ*Ã :	 çÜÆóÿ, ¡çÜ$Mæü$…§é… M>° Ð@þ^óþa çÜ…Ð@þ™èþÞÆæÿ… ¡çÜ$Mæü$…§é…. 
A¯@þçœ* : Ð@þ$Ç, D çÜ…Ð@þ™èþÞÆæÿ… G…§æþ$Mæü$ Ð@þ§æþ$ª? 
AÐ@þ*Ã  : §é° «§æþÆæÿ ™èþMæü$PÐ@þ HÑ$ (Ìôý§æþ$) E…yæþ§æþ$.
A¯@þçœ* :	 A…sôý yæþº$¾Ë$ ´ùVæü$ ^óþÄ¶ý$Ð@þÌñý¯@þ$. A…™óþ Mæü§é?
AÐ@þ*Ã  : AÐ@þ#¯@þ$.
Ð@þ$¯@þ ç³ÇçÜÆ>ËÌZ CÌê…sìý ÆæÿMæüOÐðþ$¯@þ Ð@þ*rË$ ^éÌê Ð@þ$¯@þ ^ðþÑ¯@þ ç³yæþ$™èþ$…sêÆÿ¬. 
{ç³† Ð@þÅMìü¢Mìü ÑÑ«§æþ AÐ@þçÜÆ>Ë¯@þ$ ¡Ææÿayé°Mìü yæþº$¾ AÐ@þçÜÆæÿ… E…r$…¨. A…§æþ$Ð@þË¯@þ¯óþ {ç³çÜ$¢™èþ M>Ë…ÌZ Ð@þ¬QÅOÐðþ$¯@þ  

AÐ@þçÜÆ>Ë¯@þ$ ¡Ææÿ$aMö° C™èþÆæÿ AÐ@þçÜÆ>Ë¯@þ$ ¡Ææÿ$aMøÐ@þyé°Mìü {ç³† Ð@þÅMìü¢ yæþº$¾¯@þ$ {´ùVæü$ ^óþõÜ {ç³Ä¶ý$™èþ²… ^óþÝë¢yæþ$. §é°¯óþ Ð@þ$¯@þ… 
"´÷§æþ$ç³#' ^óþÄ¶ý$yæþ… A° A…sêÐ@þ¬. D ´÷§æþ$ç³# çÜ$Ææÿ„ìü™èþ…V> E…yæþsê°Mìü §é°ÌZ ò³Ææÿ$Væü$§æþË MöÆæÿMæü$ Ð@þ$¯@þ… "íœMŠüÞyŠþ yìþ´ëhsŒý' 
^óþÝë¢… Ìôý§é çÜ¦Ë…, CË$Ï Ìê…sìý íÜ¦Ææÿ BçÜ$¢Ë¯@þ$ Mö¯@þ$VøË$ ^óþÝë¢…. ©°¯óþ "ò³r$tºyìþ' A° A…sêÆæÿ$.

{ç³† ò³r$tºyìþ§éÆæÿ$yæþ$ AÐ@þçÜÆæÿOÐðþ$¯@þ…™èþ QÆæÿ$a ^óþíÜ Ñ$WÍ¯@þ yæþº$¾¯@þ$ ´÷§æþ$ç³# ^óþÝë¢yæþ$, AÌêVóü ´÷§æþ$ç³# ^óþíÜ¯@þ yæþº$¾¯@þ$ 
BÌZ_…_ ò³r$tºyìþ ò³yæþ™éyæþ$, ©°° "BÇ¦Mæü {ç³×êãMæü' A…sêÆæÿ$. «§æþ¯@þ… Äñý¬MæüP Ð@þ–¨®, çÜ…Ææÿ„æü×ý D BÇ®Mæü {ç³×êãMæü Äñý¬MæüP Ð@þ¬QÅ 
{ç³Äñý*f¯@þ…. 

{ç³† Ð@þ$°íÙ iÑ™èþ…ÌZ A¯@þ$Mæü$¯@þ² Ìôý§é A¯@þ$Mö° çÜ…çœ$r¯@þËOMðü Ð@þ¬…§æþçÜ$¢ ™èþÄ¶ý*ÈV> BÇ¦Mæü {ç³×êãMæü Eç³Äñý*Væüç³yæþ$™èþ$…¨. 
Mö°² E§éçßýÆæÿ×ýË$ Mìü…§æþ±Ä¶ý$ºyìþ¯@þÑ.  

A¯@þ$Mæü$¯@þ² çÜ…çœ$r¯@þË$			   A¯@þ$Mø° çÜ…çœ$r¯@þË$
(1) í³ËÏË Ñ§æþÅ Ð@þ$ÇÄ¶ý¬ ÐéÇOMðü C™èþÆæÿ QÆæÿ$aË$ (1) {ç³Mæü–† OÐðþç³È™éÅË$
(2) ÐéÅ´ëÆæÿ… MöÆæÿMæü$ Ð@þÊË«§æþ¯@þ… (2)	 Mæü$r$…º…ÌZ GÐ@þÇO§ðþ¯@þ BÆøVæüÅ… ´ëyæþÐ@þyæþ…
(3) Ðéçßý¯éË Mö¯@þ$VøË$ (3) {ç³Ð@þ*§éË Ð@þË¯@þ fÇVóü¯@þçÙt…
(4) Væü–çßý °Æ>Ã×ý… Ìôý§é Mö¯@þ$VøË$ (4)	 BMæüíÜÃMæü Ð@þ$Ææÿ×ý…
(5) Ð@þ–§é®ç³Å…ÌZ° AÐ@þçÜÆ>Ë$

BÇ¦Mæü {ç³×êãMæü G…§æþ$Mæü$ ^óþÄ¶ý*Í A¯@þ² §é°Mìü çÜÐ@þ*«§é¯@þ…Oò³ çÜ…çœ$r¯@þÌôý M>Mæü$…yé Ð@þ$ÇMö°² M>Ææÿ×êË$ Òsìý¯@þ$…yìþ ËÀÝë¢Æÿ¬. 
AÇ¦Mæü {ç³×êãMæü ^óþçÜ$¢¯@þ²ç³šyæþ$ Mö°² ÑçÙÄ¶ý*Ë$ Væü$Ææÿ$¢…^èþ$MöÐ@þËíÜ E…r$…¨.  

• BÇ¦Mæü {ç³×êãMæü • ò³r$tºyìþ, ´÷§æþ$ç³#
• ç³¯@þ$²Ë Ñ«§é¯@þ… • B§éÄ¶ý$ ç³¯@þ$²&ÌñýMìüP…ç³#

  ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….
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  ´÷§æþ$ç³# (Savings)

(1)	 ´÷§æþ$ç³# çÜ$Ææÿ„ìü™èþ…V> E…yìþ §é°ÌZ ò³Ææÿ$Væü$§æþË E…yæþyæþ… G…O™ðþ¯é “ÔóýÄ¶ý$çÜPÆæÿ…. Ð@þ$¯@þ… ´÷§æþ$ç³# ^óþíÜ¯@þ yæþº$¾ »êÅ…Mæü$ÌZ Ìôý§é 
´ùÝëtïœçÜ$ÌZ çÜ$Ææÿ„ìü™èþ…V> E…r$…¨. »êÅ…Mæü$ÌZ ´÷§æþ$ç³# Rê™éÌZ fÐ@þ$ AÆÿ¬¯@þ yæþº$¾ Ð@þÊË…V> ¯@þVæü§æþ$ Ææÿíßý™èþ (cashless) 
ÌêÐé§óþÒËMæü$ ÒË$V> E…r$…¨. CÌê…sìý ÌêÐé§óþÒË Ð@þË¯@þ Ð@þ$¯@þ §æþVæüYÆæÿ ò³§æþª Ððþ¬™èþ¢…ÌZ ¯@þVæü§æþ$ E…^èþ$MøÐ@þËíÜ¯@þ AÐ@þçÜÆæÿ…  
E…yæþ§æþ$. B yæþº$¾¯@þ$ ´ùVör$tMøÐ@þyæþ… Ìôý§é §ö…WÍ…^èþºyæþyæþ… A¯óþ ¿¶ýÄ¶ý*Ë$ E…yæþÐ@þ#.

(2)	 Ð@þ$¯@þ… ´÷§æþ$ç³# ^óþíÜ¯@þ yæþº$¾ ¯@þVæü§æþ$ Ææÿ*ç³…ÌZ E…_¯@þ §é°° ^ðþÌêÐ@þ$×ìý ^óþÄ¶ý$Mæü$…yé AÌêV> E…_™óþ §é° Äñý¬MæüP ÑË$Ð@þ 
M>Ìê¯@þ$Væü$×ý…V> ™èþVæü$Y™èþ$…¨. A¯@þV> Ð@þçÜ$¢Ð@þ#Ë¯@þ$ Mö¯óþ ÝëÐ@þ$Ææÿ¦Å… B ¯@þVæü§æþ$Mæü$ A¯@þV> yæþº$¾ Äñý¬MæüP Mö¯@þ$VøË$ ÝëÐ@þ$Ææÿ¦Å… 
(Purchasing power) ™èþVæü$Y™èþ$…¨. (E§é. D Æøk 10 Ææÿ*.ËÌZ 2 ò³°Þâ¶ý$å Ð@þ_a¯@þrÏÆÿ¬™óþ Mö°²  çÜ…Ð@þ™èþÞÆ>Ë ™èþÆ>Ó™èþ 
A§óþ «§æþÆæÿÌZ JMóü ò³°ÞÌŒý ËÀçÜ$¢…¨.) ©° Ð@þË¯@þ ´÷§æþ$ç³#¯@þ$ çÜÇOÄñý$¯@þ ^ør ò³r$tºyìþ ò³sìýt A¨ Ð@þ–¨® ^ðþ…§æþ$¯@þr$ÏV> ^óþÄ¶ý$yæþ… 
™èþç³µ°çÜÇ AÐ@þ#™èþ$…¨. 

(3)	fÐ@þ$ ^óþíÜ¯@þ ({´ùVæü$ ^óþíÜ¯@þ) Ððþ¬™èþ¢… ÐéÅ´ëÆæÿ Ð@þ–¨®Mìü, Mö™èþ¢ ÐéÅ´ëÆæÿ… {´ëÆæÿ…À…^èþyé°Mìü Eç³Äñý*W…_¯@þrÏÆÿ¬™óþ gê¡Äñý*™èþµ†¢ 
ò³Ææÿ$Væü$™èþ$…¨. 

(4)	Ððþ¬™èþ¢… çÜ…´ë§æþ¯@þÌZ Mö…™èþ ¿êVæü…¯@þ$ çÜÐ@þ*f… MöÆæÿMæü$ QÆæÿ$a ^óþíÜ¯@þrÏÆÿ¬™óþ Ðésìý çÜ$§æþ*Ææÿ çœÍ™éË$ A…§æþÇMìü ËÀÝë¢Æÿ¬.
(5)	AÐ@þçÜÆ>ËMæü$ çÜÇ´ùÄôý$…™èþ QÆæÿ$a ^óþíÜ, ÑÌêÝëË MöÆæÿMæü$ QÆæÿ$a¯@þ$ ™èþWY…_, Ñ§æþÅ, OÐðþ§æþÅ… Ððþ¬. Ðésìý MöÆæÿMæü$ ´÷§æþ$ç³# ^óþÄ¶ý$yæþ… 

“ÔóýÄ¶ý$çÜPÆæÿ…. 

       

‍Oò³ _{™èþÐ@þ¬¯@þ$ ç³ÇÖÍ…^èþ…yìþ. ´÷§æþ$ç³# Ð@þ$ÇÄ¶ý¬ ò³r$tºyæþ$ËMæü$ Mö°² Ð@þ*ÆæÿYÐ@þ¬Ë¯@þ$ Oò³ _{™èþ…ÌZ ^èþ*ç³ºyìþ¯@þÑ. ÐésìýOò³ ^èþÇa…^èþ…yìþ. CÐóþM>Mæü  
C…MóüOÐðþ$¯é Ð@þ*ÆæÿYÐ@þ¬Ë$ E¯@þ²Ðé, B çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇ…^èþ…yìþ. Ðésìý° _{™èþÐ@þ¬ÌZ° Rêä çÜ¦Ë…ÌZ Æ>Ä¶ý$…yìþ. 

Ð@þÊÅ^èþ$Ð@þÌŒý 
çœ…yŠþ

õÙÆæÿ$Ï

´÷§æþ$ç³# Rê™é

gê¡Ä¶ý$ ´÷§æþ$ç³# 
çÜÇtíœMóür$Ï

´ùÝëtïœ‹Ü  
ÁÐ@þ*

f¯@þÆæÿÌŒý {´ëÑyðþ…yŠþ 

çœ…yŠþ

Ð@þÄñý*Ð@þ–
§æþ$ªË

 

Äñý*f¯@þ

¯ðþËçÜÇ B§éÄ¶ý$ 

Rê™é

ÇMæüÇ…VŠü yìþ´ëhsŒý 

Äñý*f¯@þ

gê¡Ä¶ý$ »êÅ…Mæü$ËÌZ°  íœMŠüÞyŠþ yìþ´ëhsŒý

»ê…yæþ$Ï

ÁÐ@þ*

í³XÃRê™é

ÇMæüÇ…VŠü 
yìþ´ëhsŒýíœMŠüÞyŠþ 

yìþ´ëhr$Ï

´÷§æþ$ç³# 
Rê™é

[Oò³ÐóþsŒý Ææÿ…Væü… »êÅ…
MŠü

´÷§æþ$ç³# ò³r$tºyæþ$Ë$

ç³§æþ…yìþ, ^èþÇa§éª….

´ùÝëtïœ‹Ü

™ðþË$çÜ$Mæü$…§é….
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™ðþË$çÜ$Mæü$…§é….

   ò³r$tºyìþ (Investments)
ò³r$tºyìþ ̂ éÌê ÆæÿM>Ë$V> E…r$…¨. ò³r$tºyìþ §éÆæÿ$yæþ$ »êÅ…Mæü$, ́ ùÝëtïœçÜ$ Ìê…sìý BÇ¦Mæü ÌêÐé§óþÒË$ ̂ óþõÜ çÜ…çÜ¦ËÌZ ò³r$tºyìþ 

^óþÄ¶ý$yé°Mìü CçÙtç³yæþ™éÆæÿ$. G…§æþ$Mæü¯@þV> yæþº$¾ GMæü$PÐ@þ çÜ$Ææÿ„ìü™èþ…V> E…r$…¨. õÙÆæÿ$Ï, Ð@þÊÅ^èþ$Ð@þÌŒý çœ…yŠþ Ððþ¬§æþOÌñý¯@þ ÐésìýÌZ ò³r$tºyìþ 
ò³rtyæþ… Mö…^ðþ… ÝëàÝùõ³™èþOÐðþ$¯@þ ç³° . G…§æþ$Mæü¯@þV> H ÐéÅ´ëÆæÿ…ÌZ D yæþº$¾¯@þ$ ò³r$tºyìþ ò³yæþ™éÆø B ÐéÅ´ëÆæÿ…ÌZ ¯@þçÙt… Ð@þ_a¯@þ^ø 
ò³r$tºyìþ ò³sìýt¯@þ yæþº$¾ ™èþVæü$Y™èþ$…¨. ©°Mìü ÑÆæÿ$§æþ®…V> Ìê¿¶ý… Ð@þ_a¯@þ^ø yæþº$¾ çÜ$Ææÿ„ìü™èþ…V> E…yìþ Ð@þ$ÇÄ¶ý¬ Ìê¿¶ý…ÌZ Ðésê ËÀ…^óþ 
AÐ@þM>Ô¶ý… E…r$…¨.

ò³r$tºyìþ §éÆæÿ$yæþ$, ò³r$tºyìþ ò³yæþ$™èþ$¯@þ²ç³šyæþ$ Æðÿ…yæþ$ Ð@þ¬QÅOÐðþ$¯@þ ÑçÙÄ¶ý*Ë Væü$Ç…_ BÌZ_…^éÍ. JMæüsìý ¯@þçÙt… Æðÿ…yæþÐ@þ¨ 
Ìê¿¶ý… ¯@þçÙt¿¶ýÄ¶ý*°² A«¨VæüÑ$…_¯@þ ò³r$tºyìþ§éÆæÿ$ (´÷§æþ$ç³Ç)ËMæü$ A«¨Mæü Ìê¿êË$ ËÀ…^èþÐ@þ^èþ$a. M>° A«¨Mæü ¯@þÚëxË$ E…yæþyæþ… Ð@þË¯@  
¯@þçÙt… Mæü*yé MæüÍVóü AÐ@þM>Ô¶ý… E…r$…§æþ° Væü$Ææÿ$¢…^èþ$MøÐéÍ. 

B§éÄ¶ý$…, ò³r$tºyæþ$ËOò³ B«§éÆæÿ ç³yìþ¯@þ Mö°² E§éçßýÆæÿ×ýË¯@þ$ Mìü…§æþ Ýë«¨…_ ^èþ*ç³yæþ… fÇW…¨, Ðésìý A¿¶ýÅíÜ…^èþ…yìþ. 
E§é: (1) Ô>Å…Æ>Ð@þ# 2015-16 V>¯@þ$ A°² ÆæÿM>Ë ç³¯@þ$²Ë$ ^ðþÍÏ…_¯@þ ™èþÆ>Ó™èþ ÐéÇÛMæü B§éÄ¶ý$… 6,40,000 Ææÿ*.Ë$ VæüË§æþ$. 

A™èþyæþ$ {ç³† ¯ðþË 2,000 Ææÿ*.Ë ^öç³š¯@þ ÁÐ@þ* MìüíÜ¢ ^ðþÍÏÝë¢yæþ$. ÐéÇÛMæü B§éÄ¶ý$…ÌZ 20% Ý÷Ð@þ¬Ã¯@þ$ {´ëÑyðþ…sŒý çœ…yŠþÌZ 
fÐ@þ$ ^óþÝë¢yæþ$. A™èþÅÐ@þçÜÆæÿ QÆæÿ$aË MöÆæÿMæü$ {ç³†¯ðþË 500 Ææÿ$.Ë$ ç³MæüPMæü$ ò³yæþ™éÆæÿ$. AÆÿ¬¯@þ çÜ…Ð@þ™èþÞÆæÿ…ÌZ Ððþ¬™èþ¢… QÆæÿ$a 
MöÆæÿMæü$ A™èþ° Ð@þ§æþª G…™èþ Ððþ¬™èþ¢… Ñ$Væü$Ë$™èþ$…¨?

Ýë«§æþ¯@þ:	 (i) Ô>Å…Æ>Ð@þ# ÐéÇÛMæü B§éÄ¶ý$… = 6,40,000 Ææÿ*. Ë$
(ii) ÁÐ@þ* MöÆæÿMæü$ = 2000 ´ 12 = 24,000 Ææÿ*. Ë$
(iii) {´ëÑyðþ…yŠþ çœ…yŠþÌZ fÐ@þ$ ^óþíÜ¯@þ Ððþ¬™èþ¢… = 6,40,000 ´ 

20
100   = 1,28,000 Ææÿ*.Ë$ 

(iv) A™èþÅÐ@þçÜÆæÿ QÆæÿ$aË MöÆæÿMæü$ ç³MæüPMæü$ ¡íÜ¯@þ Ððþ¬™èþ¢… = 500 ´ 12 = 6000 Ææÿ*. Ë$
	\  MóüsêÆÿ¬…_¯@þ Ððþ¬™èþ¢… Ý÷Ð@þ¬Ã = 24,000 + 1,28,000 + 6,000 = 1,58,000 Ææÿ*.Ë$
	\  çÜ…Ð@þ™èþÞÆæÿ Ððþ¬™èþ¢… QÆæÿ$aMæü$ Ñ$WÌôý Ý÷Ð@þ¬Ã = 6,40,000 - 1,58,000 = 4,82,000 Ææÿ*.Ë$

E§é: (2) } Ô¶ýçßý 3,20,000 Ææÿ*.Ë¯@þ$ 10% ^èþ“MæüÐ@þyìþz ^öç³š¯@þ »êÅ…Mæü$ÌZ fÐ@þ$ ^óþòÜ¯@þ$. A§óþ Ñ«§æþ…V> A™èþ¯@þ$ 2,40,000  
Ææÿ*.Ë¯@þ$ ç³¯@þ$² Ææÿíßý™èþ Ð@þÊÅ^èþ$Ð@þÌŒý ç³…yŠþÌZ ò³r$tºyìþ ò³sñýt¯@þ$. ºgêÆæÿ$ «§æþÆæÿ {ç³M>Ææÿ… 2 çÜ….Ë ™èþÆ>Ó™èþ A™èþ°Mìü 3,05,000 
Ææÿ*.Ë$ ËÀ…_¯@þÑ. AÆÿ¬¯@þ A™èþ° Äñý¬MæüP H ò³r$tºyìþ Ìê¿¶ý§éÄ¶ý$Mæü…V> E…¨? 

Ýë«§æþ¯@þ: (i) ^èþ“MæüÐ@þyìþz {ç³M>Ææÿ… ò³r$tºyìþ Ððþ¬™èþ¢…Oò³ Ð@þyìþz° Ð@þ¬…§æþ$V> Mæü¯@þ$Vö…§é…. 
^èþ“MæüÐ@þyìþz = Ððþ¬™èþ¢… - AçÜË$ 

        A¯@þV>      I 	 = A - P

= P 1
100

+





 −

r n

 P

= P 1
100

1+





 −













r n

= 3,20,000 1 10
100

1
2
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


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
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      				    = 3,20,000 1 1 12.( ) −





   				    = 3,20,000 1 21 1. −[ ]
				    	 = 3,20,000 ´ 0.21  

					    = 67,200  Ææÿ*.Ë$
Ô¶ýçßý 3,20,000 Ææÿ*.Ë$ »êÅ…Mæü$ÌZ ´÷§æþ$ç³# ^óþÄ¶ý$V> A™èþ°Mìü 67,200 Ææÿ*.Ë Ð@þyìþz ËÀ…_…¨ 
ËÀ…_¯@þ Ð@þyìþz ò³r$tºyìþÌZ G…™èþ Ô>™èþÐðþ* Mæü¯@þ$Vö…§éÐ@þ¬. 

Ð@þyìþz Ô>™èþÐ@þ¬ = 100 67200
3 20 000

´
, ,  = 21 	 \»êÅ…Mæü$ÌZ° ò³rtºyìþ Ð@þË¯@þ 21% Ìê¿¶ý… ËÀ…_…¨. 

	(ii) Ð@þ¬Å^èþ$Ð@þÌŒý çœ…yŠþÌZ 2 çÜ…Ð@þ™èþÞÆæÿÐ@þ¬Ë ™èþÆ>Ó™èþ ËÀ…_¯@þ Ððþ¬™èþ¢… = 3,05,000 Ææÿ*. Ë$

 	\ Ð@þÊÅ^èþ$Ð@þÌŒý çœ…yŠþÌZ° Ìê¿¶ý… = 3,05,000 - 2,40,000 = 65,000 Ææÿ*. Ë$

	\ Ìê¿¶ý… Äñý¬MæüP Ô>™èþ… = 65000 100
2 40 000

27 08×
=

, ,
.  

Ð@þÊÅ^èþ$Ð@þÌŒý çœ…yŠþÌZ° ò³r$tºyìþ Ð@þË¯@þ A™èþ°Mìü 27.08% Ìê¿¶ý… MæüÍW…¨. 
©°° ºsìýt } Ô¶ýçßýV>ÇMìü Ð@þÊÅ^èþ$Ð@þÌŒý çœ…yŠþ ò³r$tºyìþ Ð@þË¯@þ GMæü$PÐ@þ Ìê¿¶ý… fÇW…¨.

E§é: (3) MæüÈ… ¿êÄŒý$, A§éªË ÐéÅ´ëÆæÿ…ÌZ 4,00,000 Ææÿ*. Ë$ ò³r$tºyìþ ò³sêtyæþ$. 2 çÜ….Ë ™èþÆ>Ó™èþ BÄ¶ý$¯@þMæü$ D ÐéÅ´ëÆæÿ…ÌZ 
5,20,000 Ææÿ*. Ë$ ËÀ…_¯@þÑ. ò³r$tºyìþ ´ùV> Ñ$WÍ¯@þ Ìê¿¶ý…¯@þ$ 3 : 2 °çÙµ†¢ÌZ “MæüÐ@þ$Ð@þ¬V> íœMŠüÞyŠþ yìþ´ëhsŒý Ð@þ$ÇÄ¶ý¬ 
õÙÆŠÿÞËÌZ ò³r$tºyìþ òò³sìýt¯@þ^ø A™èþyæþ$ §óþ°ÌZ G…™èþ ò³r$tºyìþ ò³sêtyæþ$?

Ýë«§æþ¯@þ: MæüÈ…¿êÄŒý$Mæü$ 2 çÜ….Ë A¯@þ…™èþÆæÿ… ËÀ…_¯@þ Ìê¿¶ý…  = 5,20,000 - 4,00,000  = 1,20,000 Ææÿ*.Ë$

	 íœMŠüÞyŠþ yìþ´ëhsŒýÌZ° ò³r$tºyìþ Ððþ¬™èþ¢…	 = 3
5

 ´ 1,20,000	

			     			    	 = 3 ´ 24,000					           
			    			    	 = 72,000 Ææÿ$.Ë$			           

	 õÙÆŠÿÞËÌZ° ò³r$tºyìþ Ððþ¬™èþ¢… 	  	 = 2
5

´ 1,20,000

    						      	 = 2 ´ 24,000

						                = 48,000 Ææÿ$.Ë$
	 MæüÈ…¿êÄŒý$ íœMŠüÞyŠþ yìþ´ëhsŒý, õÙÆŠÿÞ D Æðÿ…yìþ…sìýÌZ Ð@þÆæÿçÜV> 72,000 Ð@þÆæÿçÜV> 48,000 Ææÿ*.Ë$ ò³r$tºyìþ ò³sñýt¯@þ$.

E§é: (4) } A°ÌŒý B§éÄ¶ý$, Ð@þÅÄ¶ý*Ë °çÙµ†¢ 5:4 } AÐ@þ$¯Œþ Äñý¬MæüP A§óþ °çÙµ†¢ 3:2. A§óþ Ñ«§æþ…V> AÐ@þ$¯Œþ ¯ðþËçÜÇ  
	B§éÄ¶ý$…ÌZ 4% A°ÌŒý ¯ðþËçÜÇ B§éÄ¶ý$… 7% °Mìü çÜÐ@þ*¯@þ…. A°ÌŒý ¯ðþËçÜÇ B§éÄ¶ý$… 9600 Ææÿ*.Ë$ E¯@þ²^ø 

	 (i) } AÐ@þ$¯Œþ ¯ðþËçÜÇ B§éÄ¶ý$…¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ (ii) }. A°ÌŒý  Ð@þ$ÇÄ¶ý¬ } AÐ@þ$¯ŒþË ´÷§æþ$ç³#¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 
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Ýë«§æþ¯@þ: ´÷§æþ$ç³# = B§éÄ¶ý$… - QÆæÿ$a A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$
								      A°ÌŒý B§éÄ¶ý$…, QÆæÿ$aË °çÙµ†¢  5 : 4

A°ÌŒý B§éÄ¶ý$… 5x A¯@þ$Mö°¯@þ
A°ÌŒý QÆæÿ$a 4x A¯@þ$Mö°¯@þ

AÐ@þ$¯Œþ B§éÄ¶ý$…, QÆæÿ$aË °çÙµ†¢  3 : 2
AÐ@þ$¯Œþ B§éÄ¶ý$… 3y A¯@þ$Mö°¯@þ
AÐ@þ$¯Œþ QÆæÿ$a 2y A¯@þ$Mö°¯@þ

	

A°ÌŒý ¯ðþËçÜÇ B§éÄ¶ý$… 9600 Ææÿ*.Ë$ A¯@þV> 5x = 9600 ©° ¯@þ$…yìþ x ° Mæü¯@þ$Vö…§é… 
			  \ 5x = 9600
			         x = 1920

	 ¯ðþËçÜÇ QÆæÿ$a = 4x = 4 ´ 1920 = 7680 Ææÿ*.Ë$

A°ÌŒý Äñý¬MæüP ¯ðþËçÜÇ QÆæÿ$a 7680 Ææÿ*.Ë$               \ A°ÌŒý ´÷§æþ$ç³# 1920 Ææÿ*.Ë$

AÐ@þ$¯Œþ B§éÄ¶ý$…ÌZ 4% = A°ÌŒý B§éÄ¶ý$…ÌZ 7% A° CÐ@þÓºyìþ…¨. 

		 \ 
4

100  ´ 3y = 9600 ´ 7
100

	        \ 12y = 9600 ´ 7 

		 \   y = 9600 7
12

´  = 5600

	AÐ@þ$¯Œþ B§éÄ¶ý$… = 3y = 3 ´ 5600 = 16,800 Ææÿ*.Ë$
	AÐ@þ$¯Œþ QÆæÿ$a  = 2y =  2 ´ 5600 = 11,200 Ææÿ*.Ë$
\ AÐ@þ$¯Œþ ´÷§æþ$ç³# 16,800 - 11,200 = 5,600 Ææÿ*.Ë$
AÐ@þ$¯Œþ Äñý¬MæüP ¯ðþËçÜÇ B§éÄ¶ý$… 16,800 Ææÿ*.Ë$ AÐ@þ$¯Œþ Äñý¬MæüP ´÷§æþ$ç³# 5,600 Ææÿ*.Ë$

A°ÌŒý Äñý¬MæüP ¯ðþËçÜÇ ´÷§æþ$ç³# 1,920 Ææÿ*.Ë$

Mæü–™èþÅÐ@þ¬ I : AÑ$™èþ 35000 Ææÿ*.ËÌZ Mö…™èþ Ý÷Ð@þ¬Ã¯@þ$ 4% Ñ$WÍ¯@þ Ý÷Ð@þ¬Ã¯@þ$ 5% Ð@þyìþz ^öç³š¯@þ JMæü çÜ…Ð@þ™èþÞÆ>°Mìü 
ò³r$tºyìþ ò³sìýt…¨. BÐðþ$Mæü$ Ððþ¬™èþ¢… Ð@þyìþz 1530 Ææÿ*.Ë$ ËÀ…_¯@þ BÐðþ$ ÐóþÆóÿÓÆæÿ$ Ð@þyìþzË ^öç³š¯@þ ò³sìýt¯@þ ò³r$tºyæþ$Ë Ý÷Ð@þ¬Ã¯@þ$ 
Mæü¯@þ$Vö¯@þ…yìþ. 4% ^öç³š¯@þ x Ææÿ*. ò³r$tºyìþ 5% ^öç³š¯@þ y Ææÿ*. ò³r$tºyìþ 

  +  = 35000

4
100

  + 5
100

   = 1530

x = y = 

Ð@þyìþz
..... (I)

..... (II)x y
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A¿êÅçÜ Ð@þ*ÍMæü 6.1

	

Eç³“MæüÐ@þ$Ð@þ¬ : (1) ™èþÍÏ §æþ…{yæþ$Ë çÜàÄ¶ý$…™ø Ò$ C…sìýÌZ ÐéÆæÿ… ÆøkË fÐ@þ* QÆæÿ$aË$ Æ>Ä¶ý$…yìþ. §é°OMðü QÆæÿ$aË {ç³M>Ææÿ…
V> çÜ¢…¿êË$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ. BàÆæÿ «§é¯@þÅ…, Ñ§æþÅ, OÐðþ§æþÅ QÆæÿ$aË$, {ç³Ä¶ý*×ý…, ºrtË$ (§æþ$çÜ$¢Ë$),  
Ð@þ$ÇÄ¶ý¬ Ýë«§éÆæÿ×ý QÆæÿ$aË$ C™éÅ¨ ÑçÙÄ¶ý*Ë Væü$Ç…_ BÌZ_…_ A°² QÆæÿ$aË¯@þ$ Æ>Ä¶ý$…yìþ. fÐ@þ$OÐðþç³# C…sìý 
QÆæÿ$aËMæü$ ËÀ…_¯@þ Ý÷Ð@þ¬Ã A…™èþMæü$ Ð@þ¬…§æþ$ Ñ$Væü$Ë$, HO§ðþ¯é Mö™èþ¢ B§éÄ¶ý$… Ð@þ_a¯@þrÏÆÿ¬™óþ Æ>Ä¶ý$…yìþ. 

			  (2) òÜËÐ@þ#ËÌZ ¯ðþË Ððþ¬™èþ¢… fÐ@þ* QÆæÿ$aË$ Æ>Ä¶ý$…yìþ.  52 Ð@þ õ³iÌZ° VøÑ…§Šþ Äñý¬MæüP fÐ@þ*QÆæÿ$aË¯@þ¿¶ýÅíÜ…^èþ…yìþ.

Mæü–™èþÅÐ@þ¬ II	:	 Ððþ$rt ÝëVæü$ ^óþõÜ Ð@þÅÐ@þÝëÄ¶ý$§éÆæÿ$Ë Äñý¬MæüP B§éÄ¶ý$Ð@þ¬¯@þ$ ò³…^èþyé°Mìü GÌê…sìý ^èþÆæÿaË$ ¡çÜ$MøÐ@þ^øa ™èþÆæÿVæü† Væü¨ÌZ 
^èþÇa…^èþ…yìþ. Mö…™èþ Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ Mìü…¨ Ñ«§æþ…V> ÐéÇ AÀ{´ëÄ¶ý*Ë$ ™ðþÍ´ëÆæÿ$.

ÝùõßýÌŒý	 :	 OÆðÿ™èþ$ËMæü$ ç³…r ¨Væü$ºyìþ AÑ$Ã¯@þç³šyæþ$ Ð@þ*{™èþÐóþ$ yæþº$¾ ËÀçÜ$¢…¨. yæþº$¾¯@þ$ çÜ…Ð@þ™èþÞÆæÿÐ@þ$…™é Ðéyæþ$MøÐ@þËíÜ  
E…r$…¨. M>Ð@þ#¯@þ ÐéÇMìü BÇ¦Mæü {ç³×êãMæü G…™ø Ð@þ¬QÅOÐðþ$…¨.

{ç³M>ÔŒý	 :	¨Væü$ºyìþMìü ¯éÅÄ¶ý$OÐðþ$¯@þ Ð@þ$ÇÄ¶ý¬ ™èþW¯@þ «§æþÆæÿ ËÀ…_¯@þrÏÆÿ¬™óþ B§éÄ¶ý$… ò³Ææÿ$Væü$™èþ$…¨.
¯@þÇY‹Ü	 :	AÆæÿ¦Ô>çÜˆ °Ä¶ý$Ð@þ$… {ç³M>Ææÿ… HO§ðþ¯é JMæü Ð@þçÜ$¢Ð@þ# çÜÆæÿçœÆ>, WÆ>Mîü Mæü…sôý GMæü$PÐ@þ AÆÿ¬¯@þ §é° «§æþÆæÿ ™èþVæü$Y™èþ$…¨. Ð@þ$Ç §é° 

«§æþÆæÿ ™èþWY™óþ Ìê¿¶ý… Mæü*yæþ ™èþVæü$Y™èþ$…¨.
Èsê	 :	JMæüÐóþâ¶ý Ð@þÅÐ@þÝëÄ¶ý$ ¨Væü$ºyìþ GMæü$PÐ@þ AÆÿ¬¯@þ «§æþÆæÿ ç³yìþ´ùÄôý$ ¿¶ýÄ¶ý$Ð@þ¬¯@þ²rÏÆÿ¬™óþ Mö…™èþ ¨Væü$ºyìþ° °ËÓ^óþíÜ ™èþÆ>Ó™èþ 

™èþW¯@þ çÜÐ@þ$Ä¶ý$…ÌZ Ð@þ*ÆðÿPsŒý «§æþÆæÿ ò³ÇW¯@þ ™èþÆ>Ó™èþ AÐ@þ$ÃÐ@þÌñý¯@þ$.
BfÐŒþ$	 :	 §é° Væü$Ç…_ Ð@þ$…_ Vø§éÐ@þ¬Ë¯@þ$ °ÇÃ…^éÍ.
ÆóÿÚëÃ	 :	 OÆðÿ™èþ$ËMæü$ ™èþMæü$PÐ@þ Ð@þyîþzOò³ º¬×êË$ ËÀ…^éÍ.
Ð@þ™èþÞÌê	 :	´ëyìþ, Møâ¶ýå ò³…ç³Mæü… Ìê…sìý Ð@þÅÐ@þÝëÄ¶ý$¯@þ$º…«§æþ Ð@þ–™èþ$¢Ë$ ^óþíÜ¯@þrÏÆÿ¬™óþ Mö…™èþ A«¨Mæü (Ððþ¬™èþ¢…) B§éÄ¶ý$…  

ËÀ…^èþyæþÐóþ$ M>Mæü$…yé f…™èþ$Ð@þ#Ë Ð@þ$Ë Ð@þÊ{™éË §éÓÆ> Ð@þ$…_ õÜ…{¨Ä¶ý$ GÆæÿ$Ð@þ# ËÀçÜ$¢…¨.
Mæü$×êÌŒý	 :	 Ð@þÅÐ@þÝëÄñý*™èþµ™èþ$¢ËOò³ {ç³“MìüÄ¶ý$ ^óþõÜ ç³Ç“Ô¶ýÐ@þ$Ë$ ¯ðþËMöÍµ, Mæü*ÌŒý{yìþ…MŠüÞ (çÙÆŠÿº™Œþ), gêÐ@þ¬Ë$, ç³^èþaâ¶ý$å, JÆæÿ$Væü$Ë$  

(G…yæþ »ñýsìýt¯@þ Mæü*ÆæÿV>Ä¶ý$Ë$), ç³â¶ý$å ÆæÿÝëË$ Ìê…sìý E™èþµ™èþ$¢Ë¯@þ$ ^èþMæüPV> ´ëMìü…VŠü ^óþíÜ¯@þrÏÆÿ¬™óþ Ðésìý°  
çÜ…Ð@þ™èþÞÆæÿÐ@þ$…™é AÐ@þ$ÃÐ@þ^èþ$a¯@þ$.

		  GVæü$Ð@þ$† Ð@þçÜ$¢Ð@þ#Ë Äñý¬MæüP E™èþµ†¢ A«¨MæüÐ@þ¬ ^óþÄ¶ý$Ð@þÌñý¯@þ$

	
1.	 AÌêP {ç³†¯ðþË ç³…í³¯@þ Ý÷Ð@þ¬ÃÌZ 90% Ý÷Ð@þ¬Ã¯@þ$ BÐðþ$ QÆæÿ$a ^óþçÜ$¢…¨. ¯ðþËMæü$ 120 Ææÿ*.Ë ´÷§æþ$ç³# ^óþçÜ$¢…¨. AÆÿ¬¯@þ 

BÐðþ$Mæü$ ç³…í³¯@þ Ý÷Ð@þ¬Ã¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
2.	 çÜ$Ò$™Œþ 50,000 Ææÿ*.Ë Ð@þÊË«§æþ¯@þ…™ø †¯@þ$º…yéÆ>Ë ÐéÅ´ëÆæÿ… Ððþ¬§æþË$ ò³sêtyæþ$. §é°ÌZ A™èþ°Mìü Ððþ¬§æþsìý  

çÜ…Ð@þ™èþÞÆæÿ…ÌZ 20% ¯@þçÙt… Ð@þ_a…¨. Ñ$WÍ¯@þ Ý÷Ð@þ¬Ã™ø Æðÿ…yæþÐ@þ çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ A™èþyæþ$ Ñ$u>Æÿ¬ ÐéÅ´ëÆæÿ… Ððþ¬§æþË$ ò³sêtyæþ$ 
A…§æþ$ÌZ A™èþ°Mìü 5% Ìê¿¶ý… Ð@þ_a…¨. AÆÿ¬¯@þ A™èþ°Mìü Ð@þÊË«§æþ¯@þ…Oò³ G…™èþÔ>™èþ… Ìê¿¶ý… Ìôý§é ¯@þçÙt… MæüÍW…¨? 

3.	 °SÌŒý ™èþ¯@þ ¯ðþËçÜÇ B§éÄ¶ý$…ÌZ 5% ¿êVæü… í³ËÏË ^èþ§æþ$Ð@þ# MöÆæÿMæü$ QÆæÿ$a ^óþÔ>yæþ$, 14% ¿êVæü… õÙÆŠÿÞËÌZ ò³r$tºyìþ ò³sêtyæþ$,  
3% ¿êVæü… »êÅ…Mæü$ 40% ¿êVæü… ¨¯@þçÜÇ QÆæÿ$aËMæü$ Eç³Äñý*W…^éyæþ$. ò³r$tºyìþ Ð@þ$ÇÄ¶ý¬ QÆæÿ$aË$ ´ù¯@þ$ A™èþ° Ð@þ§æþª 
19,000 Ææÿ*.Ë$ Ñ$WÍ¯@þÑ. AÆÿ¬¯@þ A™èþ° ¯ðþËçÜÇ B§éÄ¶ý$…¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

4.	 } çÜÄ¶ý$Å§Šþ ™èþ¯@þ B§éÄ¶ý$…ÌZ 40,000 Ææÿ*.Ë$¯@þ$ 8% ^èþ“MæüÐ@þyìþz ^öç³š¯@þ 2 çÜ…Ð@þ™èþÞÆ>Ë M>Ìê°OMðü »êÅ…Mæü$ÌZ ò³r$tºyìþ  
ò³sñýt¯@þ$. } çœÆ>²…yìþ‹Ü 1,20,000 Ææÿ*.Ë¯@þ$ Ð@þ¬^èþ$ÅÐ@þÌŒý çœ…yŠþËÌZ 2 çÜ…Ð@þ™èþÞÆ>ËOMðü ò³r$tºyìþ ò³sñýt¯@þ$. 2 çÜ…Ð@þ™èþÞÆ>Ë ™èþÆ>Ó™èþ  
} òœÆ>²…yìþ‹ÜMæü$ 1,92,000 Ææÿ*.Ë$ ËÀ…_¯@þÑ. AÆÿ¬¯@þ } òœÆ>²…yìþ‹Ü Ð@þ$ÇÄ¶ý¬ } çÜÄ¶ý$Å§ŠþËÌZ GÐ@þÇ ò³r$tºyìþ 
Ìê¿¶ý§éÄ¶ý$MæüOÐðþ$¯@þ¨V> ^ðþç³µÐ@þ^èþ$a¯@þ$? 

5.	 çÜÒ$Æ> ™èþ¯@þ B§éÄ¶ý$…ÌZ 3% B§éÄ¶ý$… çÜÐ@þ*f õÜÐ@þ MöÆæÿMæü$ C_a…¨, Ð@þ$ÇÄ¶ý¬ 90% B§éÄ¶ý$… QÆæÿ$a ^óþíÜ…¨. BÐðþ$ Ð@þ§æþª 
1750 Ææÿ*.Ë$ Ñ$WÍ¯@þÑ. AÆÿ¬¯@þ BÐðþ$ ¯ðþËçÜÇ B§éÄ¶ý$…¯@þ$ Mö¯@þ$Vö¯@þ…yìþ.
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ç³§æþ…yìþ, ^èþÇa§éª….

	 ç³¯@þ$² A¯@þV>¯óþÑ$? HÄôý$ ÆæÿM>Ë ç³¯@þ$²Ë$ E…sêÆÿ¬? ©° Væü$Ç…_ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Mìü…¨ Ððþ»ŒýOòÜsŒý¯@þ$…yìþ ´÷…§æþ…yìþ.

™ðþË$çÜ$Mæü$…§é….
  ç³¯@þ$² Ñ«¨…ç³#

§óþÔ¶ý ç³#ÆøVæü† MöÆæÿMæü$ {ç³¿¶ý$™èþÓ… ÑÑ«§æþ ç³«£æþM>Ë¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþçÜ$¢…¨. D ç³«£æþM>Ë AÐ@þ$Ë$OMðü {ç³¿¶ý$™éÓ°Mìü ò³§æþª Ððþ¬™èþ¢…ÌZ yæþº$¾ 
AÐ@þçÜÆæÿ… AÐ@þ#™èþ$…¨. A¯óþMæü ÆæÿM>OÌñý¯@þ ç³¯@þ$²Ë¯@þ$ Ñ«¨…_ D yæþº$¾¯@þ$ {´ùVæü$ ^óþÝë¢Ææÿ$. 

ç³¯@þ$²Ë Ñ°Äñý*Væü… ({ç³Äñý*f¯@þ…) (Utility of taxes)
yy Ð@þ˜ÍMæü çÜ§æþ$´ëÄ¶ý*Ë MæüÍµ…^èþ$r.
yy ÑÑ«§æþ çÜ…„óüÐ@þ$ ç³«£æþM>Ë¯@þ$ AÐ@þ$Ë$ ç³Ææÿ^èþyæþ….
yy ÑÑ«§æþ Ææÿ…V>ËÌZ AÀÐ@þ–¨® Ð@þ$ÇÄ¶ý¬ ç³ÇÔZ«§æþ¯@þ ÒsìýOMðü ç³£æþM>Ë$ AÐ@þ$Ë$ ç³Ææÿ$ar.
yy ¯éÅÄ¶ý*°² Ð@þ$ÇÄ¶ý¬ ^èþsêt°² Ææÿ„ìü…^èþ$r MöÆæÿMæü$.
yy {ç³Mæü–† OÐðþç³È™éÅË »ê«¨™èþ$Ë¯@þ$ B§æþ$MøÐ@þyæþ….
yy §óþÔ¶ý Ð@þ$ÇÄ¶ý¬ ´ûÆæÿ$Ë çÜ…Ææÿ„æü×ý ^óþÄ¶ý$yæþ… Ððþ¬§æþOÌñý¯@þÑ. 

ç³¯@þ$²Ë ÆæÿM>Ë$ (Types of taxes)
	 {ç³™èþÅ„æü ç³¯@þ$²Ë$ (Direct taxes)	    ç³Æø„æü ç³¯@þ$²Ë$ (Indirect taxes) 

2017 çÜ…Ð@þ™èþÞÆæÿ…ÌZ H ÆæÿMæüOÐðþ$¯@þ ç³¯@þ$²Ë Ñ«§é¯@þ…¯@þ$ A¯@þ$çÜÇÝë¢Æø §é°° ºsìýt Ðésìý ÆæÿM>Ë$ Oò³¯@þ CÐ@þÓyæþ… fÇW…¨. 
Eç³“MæüÐ@þ$Ð@þ¬ ({´ëgñýMæü$t):  ÑÑ««§æþ ÆæÿM>Ë ç³¯@þ$²Ë¯@þ$ ^ðþÍÏ…^óþ E§øÅVæüçÜ$¢Ë Ð@þ$ÇÄ¶ý¬ ÐéÅ´ëÆæÿçÜ$¢Ë §æþVæüYÆæÿ ¯@þ$…yìþ ÑÑ«§æþ ç³¯@þ$²Ë Væü$Ç…_ 
çÜÐ@þ*^éÆæÿÐ@þ¬ õÜMæüÇ…^èþ…yìþ

      			    		         www.incometaxindia.gov.in, www.mahavat.gov.in 

Ð@þ* ¯é¯@þ²V>Ææÿ$ 
yéMæütÆæÿ$ BÄ¶ý$¯@þ Ð@þ–†¢ ç³¯@þ$² 
Ð@þ$ÇÄ¶ý¬ B§éÄ¶ý$ç³#ç³¯@þ$² 

Mæüyæþ™éÆæÿ$.

Ð@þ* AÐ@þ$Ã 

E´ë«§éÅÄ¶ý¬Æ>Ë$ 

BÐðþ$ B§éÄ¶ý$ç³#ç³¯@þ$² 

Mæüyæþ$™èþ$…¨.

Ð@þ* sñýÍ¸ù¯Œþ  
¼Ë$ÏÌZ õÜÐé ç³¯@þ$² 
Mæü*yé E…r$…¨.

Ð@þ* ¯é¯@þ²V>Ææÿ$ OÆðÿ™èþ$ 
BÄ¶ý$¯@þMæü$ Ð@þÅÐ@þÝëÄ¶ý$… ¯@þ$…yìþ 
ËÀ…_¯@þ B§éÄ¶ý$…Oò³ ç³¯@þ$² 
MæürtÐ@þËíÜ¯@þ AÐ@þçÜÆæÿ… Ìôý§æþ$

GÐ@þÆðÿÐ@þÇ ™èþÍÏ§æþ…{yæþ$Ë$ 
ç³¯@þ$²Ë$ Mæüyæþ™éÆæÿ$.

ICT Tools or Links

H ç³¯@þ$² Äñý¬MæüP ¿êÆæÿÐ@þ¬ {ç³™èþÅ„æü…V> ç³¯@þ$² ^ðþÍÏ…^óþ 
ÐéÇOò³¯@þ ç³yæþ$™èþ$…§ø B ç³¯@þ$²¯@þ$ {ç³™èþÅ„æü ç³¯@þ$²  
A…sêÆæÿ$. E§é. B§éÄ¶ý$ ç³¯@þ$², BíÜ¢ ç³¯@þ$²,  

Ð@þ–†¢ ç³¯@þ$² Ððþ¬§æþËVæü$¯@þÑ.

H ç³¯@þ$² Äñý¬MæüP ¿êÆæÿÐ@þ¬ {ç³™èþÅ„æü…V> ç³¯@þ$² ^ðþÍÏ…^óþ 
ÐéÇOò³¯@þ ç³yæþ§ø B ç³¯@þ$²¯@þ$ ç³Æø„æü ç³¯@þ$² A…sêÆæÿ$. E§é. 
Móü…{§æþ {ç³¿¶ý$™èþÓ AÐ@þ$ÃMæüç³# ç³¯@þ$² ÑË$Ð@þ B«§éÇ™èþ ç³¯@þ$², 

õÜÐé ç³¯@þ$², A»ŒýM>Ç ç³¯@þ$², MæüçÜtÐŒþ$ yæþ*Åsìý Ððþ¬§æþËVæü$¯@þÑ.
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™ðþË$çÜ$Mæü$…§é….
  B§éÄ¶ý$ ç³¯@þ$²  (Income tax)

¿êÆæÿ™èþ§óþÔ¶ý…ÌZ° Ð@þÅMìü¢, çÜ…çÜ¦ ÌôýMæü ^èþrtº§æþ®OÐðþ$¯@þ ç³Ç“Ô¶ýÐ@þ$Ë B§éÄ¶ý$…, B§éÄ¶ý$ç³#ç³¯@þ$²Ë ^èþsêtËMæü¯@þ$Væü$×ý…V> °Ææÿ~Æÿ¬…^èþºyìþ¯@þ 
B§éÄ¶ý$…Mæü…sôý GMæü$PÐ@þ B§éÄ¶ý$… E¯@þ²rÏÆÿ¬™óþ §é°Oò³ B§éÄ¶ý$ç³# ç³¯@þ$² Ñ«¨…ç³ºyæþ$™èþ$…¨. 

©°ÌZ Ð@þ$¯@þ… {ç³™èþÅ„æü ç³¯@þ$²ËÌZ MóüÐ@þË… Ð@þÅMæü$¢Ë$ ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$²Ë Væü$Ç…_ BÌZ_…^èþ»Z™èþ$¯é²….  
Móü…{§æþ {ç³¿¶ý$™èþÓ… B§éÄ¶ý$ç³# ç³¯@þ$² Ñ«§é¯@þ…¯@þ$ ™èþÄ¶ý*Ææÿ$^óþçÜ$¢…¨ ¿êÆæÿ™èþ§óþÔ¶ýÐ@þ¬ÌZ B§éÄ¶ý$ç³# ç³¯@þ$² Æðÿ…yæþ$ A«¨ MæüÆæÿ×ýË §éÓÆ>  
Ñ«¨…^èþºyæþ$™èþ$…¨. 

(1) 	 ™óþ¨ 01.04.1962 ¯@þ$…yìþ B§éÄ¶ý$ç³# ç³¯@þ$² ^èþrtÐ@þ¬ 1961 AÐ@þ$Ë$ÌZ°Mìü Ð@þ_a…¨. 
(2) 	 {ç³† çÜ…Ð@þ™èþÞÆæÿ… ´ëÆæÿÏÐðþ$…sŒýÌZ BÐðþ*¨…ç³ºyóþ BÇ¦Mæü MóüsêÆÿ¬…ç³#Ë$ VæüË ^èþrt….
Ýë«§éÆæÿ×ý…V> {ç³† çÜ…Ð@þ™èþÞ… íœ{ºÐ@þÇ ¯ðþËÌZ BÇ¦Mæü Ð@þ$…{† Æ>»ZÄôý$ BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬¯@þOMðü MóüsêÆÿ¬…ç³#Ë$VæüË ºyðþjsŒý ¼Ë$Ï 

(Budget)¯@þ$ {ç³ÐóþÔ¶ý ò³yæþ™éyæþ$. §é°ÌZ B§éÄ¶ý$ ç³¯@þ$² Æóÿr$ çÜ*_…^èþºyìþ E…r$…¨. ´ëÆæÿÏÐðþ$…sŒý D ºyðþjsŒý¯@þ$ BÐðþ*¨…_¯@þ 
™èþÆ>Ó™èþ A¨ Æ>»ZÄôý$ çÜ…Ð@þ™èþÞÆ>°Mìü AÐ@þ$Ë$ ^óþÄ¶ý$ºyæþ$™èþ$…¨. 

	B§éÄ¶ý$ç³# ç³¯@þ$² Æóÿr$ {ç³† çÜ…Ð@þ™èþÞÆæÿ… ºyðþjsŒýÌZ °Ææÿ~Æÿ¬…^èþºyæþ$™èþ$…¨.  

B§éÄ¶ý$ç³# ç³¯@þ$² çÜ…º…«¨™èþ ç³§éË$:
yy ç³¯@þ² ^ðþÍÏ…ç³#§éÆæÿ$yæþ$ (AòÜïÜÞ) (An assessee) : B§éÄ¶ý$ç³# ç³¯@þ$² ^èþrt…ÌZ ^óþÇa¯@þ °Ä¶ý$Ð@þ*Ë¯@þ$ ºsìýt H Ð@þÅMìü¢ 

ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯ø B Ð@þÅMìü¢° (AòÜïÜÞ) "ç³¯@þ$² ^ðþÍÏ…ç³#§éÆæÿ$yæþ$' A…sêÆæÿ$. 
yy BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ (Financial year): JMæü çÜ…Ð@þ™èþÞÆæÿ M>Ë…ÌZ ç³¯@þ$² ^ðþÍÏ…^èþ §æþVæüY B§éÄ¶ý$… ËÀ…_¯@þrÏÆÿ¬™óþ  

B çÜ…Ð@þ™èþÞÆæÿÐ@þ¬¯@þ$ "BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬' A…sêÆæÿ$. Ð@þ$¯@þ §óþÔ¶ý…ÌZ {ç³çÜ$¢™èþÐ@þ¬ 1 G{í³ÌŒý ̄ @þ$…yìþ 31 Ð@þ*Ça Ð@þÆæÿMæü$ JMæü BÇ¦Mæü  
çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ AÐ@þ#™èþ$…¨.

yy ç³¯@þ$² Ñ««¨…ç³# çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ (Assessment year) : BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿ… ™èþÆ>Ó† BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬¯@þ$ "ç³¯@þ$² Ñ«¨…ç³# 
çÜ…Ð@þ™èþÞÆæÿÐ@þ¬' A…sêÆæÿ$. {ç³çÜ$¢™èþ çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ÌZ Væü™èþ BÇ®Mæü çÜ…Ð@þ™èþÞÆ>°Mìü ç³¯@þ$² Ñ«¨…ç³# °Ææÿ~Æÿ¬…^èþºyæþ$™èþ$…¨.

"BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬' Ð@þ$ÇÄ¶ý¬ "çÜ…º…«¨™èþ ç³¯@þ$² Ñ«¨…ç³# çÜ…Ð@þ™èþÞÆæÿÐ@þ¬' “Mìü…§æþ CÐ@þÓºyìþ¯@þÑ.
BÇ¦Mæü çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ (Financial Year) çÜ…º…«¨™èþ ç³¯@þ$² Ñ««¨…ç³# çÜ…Ð@þ™èþÞÆæÿÐ@þ¬ (Assessment Year)

2016-17 A¯@þV> 01-04-2016 ¯@þ$…yìþ 31-03-17 2017-18
2017-18 A¯@þV> 01-04-2017 ¯@þ$…yìþ 31-03-18 2018-19

	 • 	 Ô>Ô¶ýÓ™èþ Rê™é çÜ…QÅ (PAN) : {ç³† Ð@þÅMìü¢ B§éÄ¶ý$ ç³¯@þ$² Ñ¿êVæüÐ@þ¬ ÐéÇMìü Ñ¯@þ† ç³{™èþÐ@þ¬ C_a¯@þ, ÐéÆæÿ$ ç³¨  
A…M>„æüÆ>Ë çÜ…QÅ¯@þ$ CÐ@þÓyæþ… fÆæÿ$Væü$™èþ$…¨. §é°° "Ô>Ô¶ýÓ™èþ Rê™é çÜ…QÅ' A¯@þV> ‘Permanent Account Number (PAN)’ 
A…sêÆæÿ$. A¯óþMæü Ð@þ¬QÅOÐðþ$¯@þ ç³{™éËÌZ Ð@þ$ÇÄ¶ý¬ BÇ¦Mæü Ð@þÅÐ@þàÆæÿËÌZ D çÜ…QÅ¯@þ$ ¯@þÐðþ*§æþ$ ^óþÄ¶ý$yæþ… ™èþç³µ°çÜÇ AÐ@þ#™èþ$…¨.
 	 ´ë¯ŒþM>ÆŠÿz Äñý¬MæüP Eç³Äñý*Væü…: B§éÄ¶ý$ ç³¯@þ$² Ñ¿êVæü… §éÓÆ>  
B§éÄ¶ý$ç³# ç³¯@þ$² ̂ ðþÍÏ…^óþ çÜÐ@þ$Ä¶ý$…ÌZ ̂ èþÌê¯é, ç³¯@þ$² ÑÐ@þÆæÿ×ê ç³{™èþ… (Çr¯ŒþÞ 
¸ëÆ>Ë$) Ð@þ$ÇÄ¶ý¬ C™èþÆæÿ ç³{™èþ Ð@þÅÐ@þàÆ>ËÌZ ́ ë¯Œþ¯@þ…ºÆŠÿ Æ>Ä¶ý$yæþ… ™èþç³µ°çÜÇ. 
AÌêVóü A«¨Mæü BÇ¦Mæü ÌêÐé§óþÑË$ ^óþçÜ$¢¯@þ²ç³šyæþ$ ´ë¯Œþ ¯@þ…ºÆæÿ$ Æ>Ä¶ý$Ð@þËíÜ  
Ð@þçÜ$¢…¨. A¯óþMæüÝëÆæÿ$Ï ´ë¯Œþ M>Ææÿ$z Væü$Ç¢…ç³# M>Ææÿ$z (Identity proof)V> Mæü*yé 
Eç³Äñý*Væüç³yæþ$™èþ$…¨.
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B§éÄ¶ý$ç³¯@þ$² Ñ«¨…ç³#
B§éÄ¶ý$ç³¯@þ$² Ñ«¨…ç³# B§éÄ¶ý$…Oò³ B«§éÆæÿç³yìþ E…yæþyæþ… Ð@þË¯@þ B§éÄ¶ý$… Äñý¬MæüP ÑÑ«§æþ Ð@þÊÌê«§éÆ>Ë¯@þ$ (Ð@þ*Æ>YË¯@þ$) 

™ðþË$çÜ$MøÐ@þËíÜ¯@þ AÐ@þçÜÆæÿ… E…¨.
B§éÄ¶ý$… Äñý¬MæüP Ð@þ¬QÅOÐðþ$¯@þ I§æþ$ Ð@þÊÌê«§éÆ>Ë$:
(1) i™èþ… §éÓÆ> ËÀ…^óþ B§éÄ¶ý$….	  (2)	C…sìý MìüÆ>Æÿ¬ §éÓÆ> ËÀ…^óþ B§éÄ¶ý$….
(3) ÐéÅ´ëÆæÿÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Ð@þ–†¢ §éÓÆ> ËÀ…^óþ B§éÄ¶ý$…. (4) ò³r$tºyìþ Ìê¿êË (Capital gain) §éÓÆ> ËÀ…^óþ B§éÄ¶ý$….
(5) C™èþÆæÿ Ð@þ*Æ>YË §éÓÆ> ËÀ…^óþ B§éÄ¶ý$…. 	
E§øÅW Äñý¬MæüP B§éÄ¶ý$ç³# ç³¯@þ$² ÌñýMìüP…ç³# Væü$Ç…_¯@þ Ð@þ¬QÅOÐðþ$¯@þ ÑçÙÄ¶ý*Ë$
B§éÄ¶ý$ç³# ç³¯@þ$² ÌñýMìüP…ç³# ^óþÄ¶ý$yé°Mìü Ððþ¬™èþ¢… çÜ…Ð@þ™èþÞÆ>§éÄ¶ý*°² ç³ÇVæü×ýÌZMìü ¡çÜ$Mæü$…sêÆæÿ$. B§éÄ¶ý$ç³# ç³¯@þ$² 

^èþrt… 80C, 80D, 80G Ððþ¬§æþOÌñý¯@þ òÜ„æü¯ŒþË¯@þ$ A¯@þ$çÜÇ…_ Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$…ÌZ Mö…™èþ Ñ$¯@þàÆÿ¬…ç³# ËÀçÜ$¢…¨.  
D Ñ$¯@þàÆÿ¬…ç³# ^óþÄ¶ý$V> Ñ$WÍ¯@þ B§éÄ¶ý$…¯@þ$ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… A…sêÆæÿ$. B§éÄ¶ý$ç³# ç³¯@þ$² Ñ«¨…ç³#  
D B§éÄ¶ý$…Oò³¯óþ ^óþÄ¶ý$ºyæþ$™èþ$…¨.

ç³¯@þ$² (Væü×ý¯@þ) ÌñýMìüP…ç³# °Ä¶ý$Ð@þ$Ð@þ¬Ë$ Mö°² çÜÐ@þ$Ä¶ý*ËÌZ Ð@þ*Ææÿ$™éÆÿ¬, M>ºsìýt {ç³™èþÅ„æü ç³¯@þ$² ÌñýMìüPçÜ$¢¯@þ²ç³šyæþ$ ™égê  
°Ä¶ý$Ð@þ$Ð@þ¬Ë$ ™ðþÍíÜ E…yæþyæþ… ^éÌê AÐ@þçÜÆæÿ…. 

ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ °È~™èþ ç³ÇÑ$† Ð@þÆæÿMæü$ B§éÄ¶ý$ ç³¯@þ$² Ñ«¨…^èþºyæþ§æþ$. D Ý÷Ð@þ¬Ã¯@þ$ ç³¯@þ$²  
^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ° ""Ð@þÊË Ñ$¯@þàÆÿ¬…ç³# Ý÷Ð@þ¬Ã'' A° A…sêÆæÿ$. 

yy OÆðÿ™èþ$ËMæü$ ç³…r ¨Væü$ºyìþ Äñý¬MæüP B§éÄ¶ý$…Oò³ B§éÄ¶ý$ç³# ç³¯@þ$² Ñ$¯@þàÆÿ¬…ç³# E…r$…¨. 
yy B§éÄ¶ý$ç³# ç³¯@þ$² òÜ„æü¯@þ$ 80 G {ç³M>Ææÿ… {ç³«§é¯@þÐ@þ$…{† çÜàÄ¶ý$ °«¨, Ð@þ¬QÅÐ@þ$…{† çÜàÄ¶ý$ °«¨ Ìôý§é {ç³¿¶ý$™éÓÐðþ*¨™èþ 

çÜ…çÜ¦ËMæü$ ÑÆ>â¶ý… C_a¯@þ^ø B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ 100% Ñ$¯@þàÆÿ¬…ç³# E…r$…¨. 
yy 80 D A¯óþ òÜ„æü¯@þ$ {ç³M>Ææÿ… BÆøVæüÅ ÁÐ@þ* MìüïÜ¢ËOò³ Ñ$¯@þàÆÿ¬…ç³# CÝë¢Ææÿ$.   
yy Ýë«§éÆæÿ×ý…V> Ððþ¬™èþ¢… ò³r$tºyæþ$ËOò³ 80C òÜ„æü¯@þ$ {ç³M>Ææÿ… ÑÑ«§æþ ÆæÿM>Ë ò³r$tºyæþ$ËÌZ GMæü$PÐ@þÌZ GMæü$PÐ@þ  

1,50,000 Ææÿ*.Ë Ð@þÆæÿMæü$ Ñ$¯@þàÆÿ¬…ç³# ËÀçÜ$¢…¨. 
2017-18 ºyðþjsŒý {ç³M>Ææÿ… Mìü…¨ ç³r…ÌZ õ³ÆøP°¯@þ Mö°² Ð@þ¬QÅOÐðþ$¯@þ ò³r$tºyæþ$ËMæü$ ÐéÇÛMæü B§éÄ¶ý$… ¯@þ$…yìþ  

Ñ$¯@þàÆÿ¬…ç³# ËÀçÜ$¢…¨
 

ÑÑ«§æþ 
°Ä¶ý$Ð@þ*Ë¯@þ$ºsìýt 

ÐéÇÛMæü B§éÄ¶ý$…™ø  
Ñ¯@þàÆÿ¬…ç³#

gê¡Ä¶ý$ ´÷§æþ$ç³# {ç³Ð@þ*×ý 
ç³{™èþ ç³£æþMæü… (NSC)

Væü–çßý º¬×ý… 
(AçÜË$)

f¯@þÆæÿÌŒý {´ëÑyðþ…sŒý çœ…yŠþ (G.P.F)

{ç³gê ¿¶ýÑçÙÅ°«¨ 
(P.P.F)

»Z«§æþ¯é Ææÿ$çÜ$… (C§æþªÆæÿ$ í³ËÏËMæü$) BÆøVæüÅ ÁÐ@þ* 

iÐ@þ¯@þ ÁÐ@þ* Life insurance 
policy (LIP)

»êÍMæüËOMðü çÜ$Mæü¯@þÅ çÜÐ@þ$–¨® 
ç³«§æþMæü…þ1.5 Ë„æüË Ð@þÆæÿMæü$

5 çÜ….Ë Ð@þÆæÿMæü$ ´ùÝëtïœçÜ$ÌZ 
ò³sìýt¯@þ ò³r$tºyìþ

Ð@þÊÅ^èþ$ÅÐ@þÌŒý çœ…yŠþ (Mutual fund)

™ðþË$çÜ$Mæü$…§é….
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ç³¯@þ$² ^ðþÍÏ…^óþ Ð@þÅMìü¢ Ð@þÄ¶ý$çÜ$¯@þ$ ºsìýt B§éÄ¶ý$ç³# ç³¯@þ$² Ô>™èþÐ@þ¬ {ç³† çÜ…Ð@þ™èþÞÆæÿ… ºyðþjsŒýÌZ °Ææÿ~Æÿ¬…^èþºyæþ$™èþ$…¨. 
Mìü…¨ ç³sìýtMæüÌZ B§éÄ¶ý$… Äñý¬MæüP §æþÔ¶ýË¯@þ$ºsìýt B§éÄ¶ý$ç³# ç³¯@þ$² Ô>™èþÐ@þ¬ çÜ*_…^óþ ¯@þÐ@þÊ¯é CÐ@þÓºyìþ…¨. 

ç³sìýtMæü I
60 çÜ…Ð@þ™èþÞÆ>ËÌZç³# Ð@þÅMæü$¢Ë$

ç³¯@þ$² ^ðþÍÏ…^èþ Ð@þËíÜ¯@þ B§éÄ¶ý$ 
§æþÔ¶ýË$ (Ææÿ*´ëÄ¶ý$ËÌZ)

B§éÄ¶ý$ç³# ç³¯@þ$² Ñ§éÅ ççÜ$…Mæü…
Ð@þ*«§æþÅÑ$Mæü Ìôý§é  

Ð@þ*«§æþÅÑ$Mø¯@þ²™èþ Ñ§éÅ çÜ$…Mæü…

2,50,000 Ð@þÆæÿMæü$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$

2,50,001 ¯@þ$…yìþ 
5,00,000

5 Ô>™èþÐ@þ¬ (ç³¯@þ$² ^ðþÍÏ…^èþ Ð@þËíÜ¯@þ B§éÄ¶ý$… 
¯@þ$…yìþ Æðÿ…yæþ$¯@þ²Ææÿ Ë„æüË$´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²ÌZ 2 Ô>™èþ…

B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ  
1 Ô>™èþ…

5,00,001¯@þ$…yìþ 
10,00,000

` 12,500 + 20 Ô>™èþ… 
(ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… ¯@þ$…yìþ  

5 Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²ÌZ 2 Ô>™èþ…

B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ  
1 Ô>™èþ…

10,00,000 Mæü…sôý GMæü$PÐ@þ 
` 1,12,500 + 30 Ô>™èþÐ@þ¬ 

(ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… ¯@þ$…yìþ  
10 Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²ÌZ 2 Ô>™èþ… 

B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ  
1 Ô>™èþ… 

(ÐéÇÛMæü B§éÄ¶ý$… 50 Ë„æüË Ææÿ*. ¯@þ$…yìþ JMæü Møsìý Ææÿ*´ëÄ¶ý$Ë Ð@þ$«§æþÅÌZ E¯@þ²rÏÆÿ¬™óþ B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 10 Ô>™èþÐ@þ¬ çÜÆŠÿbéÆŠÿj 
Ð@þ$ÇÄ¶ý¬ ÐéÇÛMæü B§éÄ¶ý$… JMæü MøsìýMæü…sôý A«¨Mæü…V> E¯@þ²rÏÆÿ¬™óþ B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 15 Ô>™èþÐ@þ¬ çÜÆŠÿbéÆŠÿj E…r$…¨.)

Mæü–™èþÅ…: Oò³ ç³sìýtMæü (I)° ç³ÇÖÍ…_ Mìü…¨ E§éçßýÆæÿ×ýËÌZ° RêäËÌZ çÜÇOÄñý$¯@þ çÜ…QÅ¯@þ$ Æ>Ä¶ý$…yìþ. 
E§é. • Ððþ$çßý™é Äñý¬MæüP ÐéÇÛMæü B§éÄ¶ý$Ð@þ¬ ¯éË$Væü$¯@þ²Ææÿ Ë„æüË Ææÿ*.Ë$. A™èþyæþ$ B§éÄ¶ý$… ¯@þ$…yìþ Ñ$¯@þàÆÿ¬…ç³# ËÀ…^óþ GÌê…sìý 

´÷§æþ$ç³#Ë$ ^óþÄ¶ý$¯@þrÏÆÿ¬™óþ BÄ¶ý$¯@þ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… H B§éÄ¶ý$ §æþÔ¶ýÌZ E…r$…¨. 
• A™èþyæþ$ G…™èþ Ý÷Ð@þ¬ÃOò³ G…™èþ Ô>™èþÐ@þ¬ ^öç³š¯@þ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ Ð@þçÜ$¢…¨?  `   Oò³   ^öç³š¯@þ
• çÜ$…Mæü… G…™èþ Ý÷Ð@þ¬ÃOò³ Ñ«¨…^èþºyæþ$™èþ$…¨ 

ç³sìýtMæü II
gôýÅçÙx ´ûÆæÿ$Ë$ (Ð@þÄ¶ý$çÜ$Þ 60 ¯@þ$…yìþ 80 Ð@þÆæÿMæü$)

ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 
§æþÔ¶ýËÐéÇV> (Ææÿ*´ëÄ¶ý$ËÌZ)

B§éÄ¶ý$ç³# (ç³¯@þ$²) Ñ§éÅ çÜ$…Mæü… Ð@þ*«§æþÅÑ$Mæü Ð@þ$ÇÄ¶ý¬  
Ð@þ*«§æþÅÑ$Mø¯@þ²™èþ Ñ§éÅ çÜ$…Mæü… 

3,00,000 Ð@þÆæÿMæü$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$

3,00,001 ¯@þ$…yìþ 5,00,000 5 Ô>™èþ… (ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ 
Ð@þÊyæþ$ Ë„æüË$ ´÷V> Ñ$WÍ¯@þ §é°Oò³)

B§éÄ¶ý$ç³#  
ç³¯@þ$²Oò³ 2 Ô>™èþ…

B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 1 Ô>™èþ…

5,00,001¯@þ$…yìþ 10,00,000 ` 10,000 + 20 Ô>™èþÐ@þ¬ 
(ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ I§æþ$ 

Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²Oò³ 2 Ô>™èþ…G

B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 1 Ô>™èþ…

10,00,000 Mæü…sôý GMæü$PÐ@þ ` 1,10,000 + 30 Ô>™èþÐ@þ¬ 
(ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ  
ç³¨ Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²Oò³ 2 Ô>™èþ…

B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 1 Ô>™èþ…

(ÐéÇÛMæ  B§éÄ¶ý$Ð@þ¬ 50 Ë„æüË Ææÿ*´ëÄ¶ý$Ë ¯@þ$…yìþ JMæü Møsìý Ææÿ*.Ë Ð@þ$«§æþÅ E…sôý B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 10 Ô>™èþÐ@þ¬ çÜÆŠÿ^éÆŠÿj  
Ð@þ$ÇÄ¶ý¬ ÐéÇÛMæü B§éÄ¶ý$… JMæü Møsìý Ææÿ*.Ë Mæü…sôý GMæü$PÐ@þV> E¯@þ²rÏÆÿ¬™óþ B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 15 Ô>™èþ… çÜÆŠÿbéÆŠÿj E…r$…¨.)
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Mæü–™èþÅÐ@þ¬ : ç³sìýtMæü II ¯@þ$…yìþ Mìü…¨ Mæü–™èþÅÐ@þ¬¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ. 
E§é.  } ç³…yìþ™ŒþV>Ç Ð@þÄ¶ý$çÜ$Þ 67 çÜ….Ë$. Væü™èþ çÜ…Ð@þ™èþÞÆæÿ… BÄ¶ý$¯@þ ÐéÇÛM>§éÄ¶ý$… 13,25,000 Ææÿ*.Ë$ AÆÿ¬¯@þ BÄ¶ý$¯@þ  

ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… G…™èþ? A™èþ¯@þ$ G…™èþ B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$.

13,25,000 - 10,00,000 = 3,25,000

ç³sìýtMæü {ç³M>Ææÿ… BÄ¶ý$¯@þ 1,10,000 Ææÿ*.Ë$ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$. A…™óþV>Mæü ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 3,25,000 

Ææÿ*.ËOò³ 30% A¯@þV> 3,25,000  ´ 
30

100  =  Ææÿ*.Ë$ B§éÄ¶ý$ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$. 

A¯@þV> B§éÄ¶ý$ç³# ç³¯@þ$² Ý÷Ð@þ¬Ã   +   =  

^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 2% Ñ§éÅçÜ$…Mæü… A¯@þV>  ´ 
2

100 =  

^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 1% òÜMæü…yæþÇ Ð@þ$ÇÄ¶ý¬ Ð@þ*«§æþÅÑ$Mø¯@þ²™èþ Ñ§éÅçÜ$…Mæü… ^ðþÍÏ…^èþÐ@þÌñý¯@þ$.

								       A¯@þV>  ´
1

100 =  

\ Ððþ¬™èþ¢… B§éÄ¶ý$ç³# ç³¯@þ$² = B§éÄ¶ý$ç³# ç³¯@þ$² + Ñ§éÅçÜ$…Mæü… + Ð@þ*«§æþÅÑ$Mø¯@þ²™èþ Ñ§éÅçÜ$…Mæü… 

		     	       =   +  +    

			        =  ` 2,13,725

ç³sìýtMæü III
A† gôýÅçÙx ´ûÆæÿ$Ë$ (Ð@þÄ¶ý$çÜ$Þ 80 çÜ….Ë$ Oò³ ºyìþ¯@þ ÐéÆæÿ$)

B§éÄ¶ý$… §æþÔ¶ýËÐéÇV> (Ææÿ*´ëÄ¶ý$ËÌZ) B§éÄ¶ý$ç³# ç³¯@þ$² Ñ§éÅ çÜ$…Mæü… Ð@þ*«§æþÅÑ$Mæü Ìôý§é Ð@þ*«§æþÅÑ$Mø¯@þ²™èþ 
Ñ§éÅ çÜ$…Mæü…

5,00,000 Ð@þÆæÿMæü$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$ ç³¯@þ$² Ìôý§æþ$

5,00,001 ¯@þ$…yìþ 10,00,000
 20 Ô>™èþÐ@þ¬ (ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…

ÌZ I§æþ$ Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³)  
B§éÄ¶ý$ç³#  

ç³¯@þ$²Oò³ 
2 Ô>™èþÐ@þ¬

B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 
1 Ô>™èþÐ@þ¬

10,00,000 Mæü…sôý A«¨MæüOÐðþ$¯@þ
` 1,00,000 + 30 Ô>™èþÐ@þ¬ 

(ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…ÌZ ç³¨ Ë„æüË$ 
´ùV> Ñ$WÍ¯@þ §é°Oò³) 

B§éÄ¶ý$ç³#  
ç³¯@þ$²Oò³ 

2 Ô>™èþÐ@þ¬

B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 
1 Ô>™èþÐ@þ¬

(ÐéÇÛMæü B§éÄ¶ý$… 50 Ë„æüË Ææÿ*.Ë$ ¯@þ$…yìþ JMæü Møsìý Ææÿ*.Ë Ð@þ$«§æþÅVæüË B§éÄ¶ý$ç³# ç³¯@þ$²Oò³ 10 Ô>™èþÐ@þ¬ çÜÆŠÿbéÆŠÿj  
Ð@þ$ÇÄ¶ý¬ ÐéÇÛMæü B§éÄ¶ý$… JMæü Møsìý Ææÿ*.Ë Mæü…sñý A«¨MæüOÐðþ$¯@þ B§éÄ¶ý$ç³# ç³¯@þ$² 15 Ô>™èþ… çÜÆŠÿbéÆŠÿj E…r$…¨.)

Eç³“MæüÐ@þ$Ð@þ¬ ({´ëgñýMŠüt): 80C, 80G, 80D D òÜ„æü¯@þÏ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇ…^èþ…yìþ. 
´ë¯ŒþM>ÆŠÿz¯@þ$ ^èþ*íÜ, §é°Oò³ H ÑÐ@þÆ>Ë$…sêÄñý* Ðésìý° ¯@þÐðþ*§æþ$ ^óþÄ¶ý$…yìþ.
¯@þVæü§æþ$ Ææÿíßý™èþ (Cashless) ÌêÐé§óþÒË MöÆæÿMæü$ Eç³Äñý*W…^óþ Ð@þ*Æ>YË¯@þ$ Væü*Ça çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇ…_…yìþ. 

Oò³ ç³sìýtMæüË$ Ð@þ$ÇÄ¶ý¬ Ð@þÅMæü$¢ËMæü$ ËÀ…^óþ ÑÑ«§æþ çÜ§æþ$´ëÄ¶ý*Ë¯@þ$ Eç³Äñý*W…_ B§éÄ¶ý$ç³# ç³¯@þ$² GÌê ÌñýMìüPÝë¢Æø §é°° 
Ð@þ$¯@þ… Mìü…¨ E§éçßýÆæÿ×ý ¯@þ$…yìþ AÆæÿ¦… ^óþçÜ$Mæü$…§é….
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E§é: (1) } Ð@þ*{™óþV>Ç Ð@þÄ¶ý$çÜ$Þ 50 çÜ….Ë$ A™èþ° Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$… ` 12,00,000. A™èþ¯@þ$ Mìü…¨ Ñ«§æþ…V> ò³r$tºyìþ 
ò³sêtÆæÿ$.  
(i) ÁÐ@þ* MìüíÜ¢ ` 90,000		  (ii) ¿¶ýÑçÙÅ°«¨  ` 25,000
(iii) {ç³gê ¿¶ýÑçÙÅ °«¨ ` 15,000	 (iv)  gê¡Ä¶ý$ ´÷§æþ$ç³# ç³{™èþÐ@þ¬ : ` 20,000
©° ¯@þ$…yìþ B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ Ñ$¯@þàÆÿ¬…ç³#, ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… Ð@þ$ÇÄ¶ý¬ B§éÄ¶ý$ç³# ç³¯@þ$²Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

Ýë«§æþ¯@þ: (1)   Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$… = 12,00,000 Ææÿ*.Ë$
	   (2)  80C {ç³M>Ææÿ… Ððþ¬™èþ¢… ò³r$tºyìþ

ò³r$tºyìþ Ý÷Ð@þ¬Ã (Ææÿ*.ËÌZ)
(i)   ÁÐ@þ* MìüíÜ¢    90,000
(ii)  ¿¶ýÑçÙÅ°«¨ ò³r$tºyìþ    25,000
(iii) {ç³gê ¿¶ýÑçÙÅ°«¨    15,000
(iv) gê¡Ä¶ý$ ´÷§æþ$ç³# ç³{™èþÐ@þ¬    20,000

Ððþ¬™èþ¢… 1,50,000

80C °Ä¶ý$Ð@þ*¯@þ$ÝëÆæÿ… B§éÄ¶ý$ç³# ç³¯@þ$²ÌZ GMæü$PÐ@þÌZ GMæü$PÐ@þ 1,50,000 Ææÿ*.Ë Ñ$¯@þàÆÿ¬…ç³# Ð@þÇ¢çÜ$¢…¨. 

(3) \ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 	 = [1] ÌZ° Ý÷Ð@þ¬Ã - [2] ÌZ° Ý÷Ð@þ¬Ã 

				   = 12,00,000 - 1,50,000 	 = 10,50,000

(4)  	} Ð@þ*{™óþV>Ææÿ$ ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$² ÌñýMìüP…ç³# ç³sìýtMæü (I) çÜàÄ¶ý$…™ø ^óþ§éª…. 

		 } Ð@þ*{™óþV>Ç ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… = `10,50,000 A¯@þV> ç³¨ Ë„æüË Mæü…sôý GMæü$PÐ@þ VæüË§æþ$. 

\ ç³sìýtMæü (I) ¯@þ¯@þ$çÜÇ…_ B§éÄ¶ý$ç³# ç³¯@þ$² = ` 1,12,500+30% (Ððþ¬™èþ¢… B§éÄ¶ý$… ¯@þ$…yìþ ç³¨ Ë„æüË$ ´ùV> 

Ñ$WÍ¯@þ §é°Oò³ 30%)

	\ 10,50,000 - 10,00,000 = 50,000

	\ B§éÄ¶ý$ç³# ç³¯@þ$² = 1,12,500 + 50,000 ´ 30
100

			  =1,12,500 + 15,000

			  = 1,27,500

C§óþ M>Mæü$…yé 2% Ñ§éÅçÜ$…Mæü… Ð@þ$ÇÄ¶ý¬ 1% òÜMæü…yæþÈ Ð@þ$ÇÄ¶ý¬ E¯@þ²™èþ Ñ§éÅçÜ$…Mæü…¯@þ$ MæüËç³Ð@þËíÜ E…r$…¨. 

		               Ñ§éÅçÜ$…Mæü…  = 1,27,500 ´ 
2

100 = 2550 Ææÿ*.Ë$

	òÜMæü…yæþÈ Ð@þ$ÇÄ¶ý¬ E¯@þ²™èþ Ñ§éÅçÜ$…Mæü… = 1,27,500 ´ 1
100   = 1275 Ææÿ*.Ë$ 

	\ Ððþ¬™èþ¢… B§éÄ¶ý$ç³# ç³¯@þ$² 	= 1,27,500 + 2550 + 1275 = 1,31,325 Ææÿ*.Ë$ 

} Ð@þ*{™óþV>Ææÿ$ ^ðþÍÏ…^èþÐ@þËíÜ¯@þ Ððþ¬™èþ¢… B§éÄ¶ý$ç³# ç³¯@þ$² = 1,31,325 Ææÿ*.Ë$



105

E§é: (2) } BçßýÐ@þ$§Šþ 62 çÜ….Ë$ gôýÅçÙx ́ ûÆæÿ$yæþ$ JMæü Mæü…ò³±ÌZ E§øÅVæü… ̂ óþçÜ$¢¯é²yæþ$. BÄ¶ý$¯@þ Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$…  6,20,000 
Ææÿ*.Ë$. A™èþyæþ$ {ç³gê ¿¶ýÑçÙÅ°«¨ÌZ 1,00,000 Ææÿ*.Ë$ ò³r$tºyìþV> ò³sêtÆæÿ$. A§óþ Ñ«§æþ…V> ÁÐ@þ* ÐéÇÛMæü MìüíÜ¢ 80,000 Ææÿ*.Ë$ 
^ðþÍÏ…^éyæþ$. Ð@þ¬QÅÐ@þ$…{† °«¨Mìü 10,000 Ææÿ*.Ë$ ÑÆ>â¶ýÑ$^éayæþ$. AÆÿ¬¯@þ AçßýÐ@þ$§Šþ G…™èþ B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ 
E…¨?

Ýë«§æþ¯@þ: (1) Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$…  =  6,20,000 Ææÿ*.Ë$.
	    (2) Ððþ¬™èþ¢… ™èþWY…ç³#Ë$ (80C °Ä¶ý$Ð@þ$… {ç³M>Ææÿ…)

			  (i) {ç³gê ¿¶ýÑçÙÅ°«¨ 	 =  	1,00,000 	Ææÿ*.Ë$.

			  (ii) ÁÐ@þ* 	 =    	80,000	 Ææÿ*.Ë$.

			                   		  1,80,000	 Ææÿ*.Ë$. 	
			  (iii) 80C òÜ„æü¯Œþ {ç³M>Ææÿ… GMæü$PÐ@þÌZ GMæü$PÐ@þ 1,50,000 Ææÿ*.Ë$ Ð@þ*{™èþÐóþ$ Ñ$¯@þàÆÿ¬…ç³# 

(3)	 Ð@þ¬QÅÐ@þ$…{† çÜàÄ¶ý$°«¨Mìü_a¯@þ Ððþ¬™èþ¢…  80 G {ç³M>Ææÿ… Ñ$¯@þàÆÿ¬…ç³# = 10000 Ææÿ*.Ë$.

(4) 	 ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$…	 = (1) - [(2) + (3)]
				   = 6,20,000 - [1,50,000 + 10000] 
				   = 4,60,000  Ææÿ*.Ë$.

ç³sìýtMæü (II) (¯@þ$…yìþ) {ç³M>Ææÿ… ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… Ð@þÊyæþ$ Ë„æüË ¯@þ$…yìþ I§æþ$ Ë„æüË ç³Ç«¨ÌZ E…¨. 

	       \ ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$² = (ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… - 3,00,000)´ 5
100  

	          		  = (4,60,000 - 3,00,000)´ 5
100    

			  = 1,60,000 ´ 5
100  

			  = 8000 Ææÿ*.Ë$

Ñ§éÅçÜ$…Mæü… B§éÄ¶ý$ç³¯@þ$²Oò³ Ñ«¨Ýë¢Ææÿ$, M>ºsìýt

	     Ñ§éÅçÜ$…Mæü… : 8,000 ´ 
2

100  = 160 òÜMæü…yæþÈ Ð@þ$ÇÄ¶ý¬ E¯@þ²™èþ Ñ§éÅçÜ$…Mæü… 8,000´ 1
100  = 80

	\ Ððþ¬™èþ¢… B§éÄ¶ý$ç³# ç³¯@þ$²  = 8000 + 160 + 80 = ` 8,240
\ BçßýÐ@þ$§ŠþV>Ææÿ$ Ððþ¬™èþ¢… 8240 Ææÿ*.Ë$ B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþ Ð@þËíÜ E…r$…¨.

E§é: (3) }Ð@þ$† íßý…§æþ$fV>Ç Ð@þÄ¶ý$çÜ$Þ 50 çÜ….Ë. ç³¯@þ$²^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 16,30,000 AÆÿ¬¯@þ BÐðþ$ Ððþ¬™èþ¢… G…™èþ 
B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$?

Ýë«§æþ¯@þ:	 }Ð@þ$† íßý…§æþ$f ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… ç³¨ Ë„æüË Mæü…sôý A«¨MæüOÐðþ$¯@þ Ð@þÆæÿY…ÌZ E¯@þ²¨.

		  Cç³šyæþ$ Ð@þ$¯@þ… ç³sìýtMæü I° Eç³Äñý*W…_ BÐðþ$ Äñý¬MæüP B§éÄ¶ý$ç³# ç³¯@þ$² ÌñýMìüP§é®…

	  	 ç³sìýtMæü I {ç³M>Ææÿ… ç³¨ Ë„æüËMæü…sôý GMæü$PÐ@þ B§éÄ¶ý$… MöÆæÿMæü$ 

		  B§éÄ¶ý$ç³# ç³¯@þ$² = Ææÿ*.Ë$ 1,12,500 + (Ððþ¬™èþ¢… B§éÄ¶ý$…ÌZ ç³¨ Ë„æüË$ ´ùV> Ñ$WÍ¯@þ §é°Oò³ 30%)
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}Ð@þ$† íßý…§æþ$fV>Ç B§éÄ¶ý$… - ç³¨ Ë„æüË$	 = 16,30,000 - 10,00,000

					    = 6,30,000 Ææÿ*.Ë$

ç³sìýtMæü I ¯@þ$…yìþ 

	B§éÄ¶ý$ç³# ç³¯@þ$² 	 = 1,12,500 + 6,30,000 ´ 30
100

	      		  = 1,12,500 + 30 ´ 6,300

         	 = 1,12,500 + 1,89,000

        		 = 3,01,500 Ææÿ*.Ë$

	©°Oò³	 1% òÜMæü…yæþÈ Ð@þ$ÇÄ¶ý¬ E¯@þ²™èþ Ñ§éÅçÜ$…Mæü…  = 1
100

 ´ 3,01,500 = ` 3015 

			        2% Ñ§éÅçÜ$…Mæü…	 = 
2

100  ´ 3,01,500 	 = ` 6030

		    \ Ððþ¬™èþ¢… B§éÄ¶ý$ç³# ç³¯@þ$² 	 = 3,01,500 + 3015 + 6030 

				          = 3,10,545

\ Ððþ¬™èþ¢… ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$² 3,10,545 Ææÿ*.Ë$

A¿êÅçÜ Ð@þ*ÍMæü 6.2

(1) 	Mìü…¨ ç³sìýtMæü¯@þ$ ç³ÇÖÍ…_, ç³sìýtMæüÌZ CÐ@þÓºyìþ¯@þ Ð@þÅMæü$¢Ë B§éÄ¶ý$…Oò³ B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþ Ð@þÌñý¯ø, Ìôý§ø ™ðþËç³…yìþ. 
“Mæü.çÜ…. Ð@þÅMìü¢ Ð@þÄ¶ý$çÜ$Þ ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ (`) 

B§éÄ¶ý$…
B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý Ìôý§é  

^ðþÍÏ…^èþ¯@þÐ@þçÜÆæÿ… Ìôý§æþ$

(i)
(ii)
(iii)
(iv)
(v)

Mæü$. °Mìü™èþ
} Mæü$ÌŒýMæüÇ~
}Ð@þ$† Ððþ$çßý™é 
} ºgêgŒý
} yìþíÜÌêÓ

27
36
44
64
81

` 2,34,000
` 3,27,000
` 5,82,000
` 8,40,000
` 4,50,000

(2)	}. MæüÆ>¢ÆŠÿ íÜ…VŠü (Ð@þÄ¶ý$çÜ$Þ 48 çÜ….Ë$) [Oò³Ðóþr$ Mæü…ò³±ÌZ E§øÅVæü… ^óþçÜ$¢¯é²yæþ$. Äñý*VæüÅOÐðþ$¯@þ ¿¶ý™éÅË$ ´ùV> A™èþ° ¯ðþË  
i™èþÐ@þ¬ 42,000 Ææÿ*.Ë$. A™èþyæþ$ {´ëÑyðþ…sŒý çœ…yŠþ Rê™éÌZ {ç³† ¯ðþË 3000 Ææÿ*.Ë$ fÐ@þ$ ^óþÝë¢yæþ$. 15,000 gê¡Ä¶ý$ 
´÷§æþ$ç³# ç³{™èþ… ¡çÜ$Mö¯é²yæþ$, 12000 Ææÿ*.Ë$ {ç³«§é¯@þÐ@þ$…{† çÜàÄ¶ý$ °«¨Mìü ÑÆ>â¶ý… C^éayæþ$. AÆÿ¬¯@þ A™èþ° B§éÄ¶ý$ç³#  
ç³¯@þ$²¯@þ$ ÌñýMìüP…^èþ…yìþ.
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 çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬ 6

(1)		  Mìü…¨ ÐésìýÌZ çÜÇOÄñý$¯@þ ç³Æ>ÅÄ¶ý*°² G¯@þ$²Mø…yìþ
		  (i) ÑÑ«§æþÆæÿM>Ë ò³r$tºyæþ$ËÌZ 80 C °Ä¶ý$Ð@þ*¯@þ$ÝëÆæÿ… B§éÄ¶ý$ç³# ç³¯@þ$² ÌñýMìüP…ç³#¯@þOMðü GMæü$PÐ@þÌZ GMæü$PÐ@þ G°² Ææÿ*´ëÄ¶ý$Ë 

Ñ$¯@þàÆÿ¬…ç³# ËÀçÜ$¢…¨.
		  (A) Ë„æü¯@þ²Ææÿ Ææÿ*´ëÄ¶ý$Ë$ (B) Æðÿ…yæþ$¯@þ²Ææÿ Ë„æüË Ææÿ*´ëÄ¶ý$Ë$ (C) JMæü Ë„æü Ææÿ*´ëÄ¶ý$Ë$ (D) Æðÿ…yæþ$ Ë„æüË Ææÿ*´ëÄ¶ý$Ë$	

	 (ii)	  JMæü Ð@þÅMìü¢ 2017-18ÌZ çÜ…´ë¨…_¯@þ B§éÄ¶ý$…Oò³ ç³¯@þ$² Ñ«¨…ç³# çÜ…Ð@þ™èþÞÆæÿ… Mìü…¨ ÐésìýÌZ H¨?
			   (A) 2016-17    (B) 2018-19    (C) 2017-18    (D) 2015-16   
(2) 		 } ÔóýQÆŠÿ B§éÄ¶ý$…ÌZ 60% QÆæÿ$a ^óþÝë¢yæþ$. ™èþÆ>Ó™èþ Ñ$WÍ¯@þ B§éÄ¶ý$…ÌZ 300 Ææÿ$.Ë¯@þ$ A¯é£æþ B“Ô¶ýÐ@þ*°Mìü ÑÆ>â¶ý…V> 

C_a¯@þç³šyæþ$ A™èþ° Ð@þ§æþª 3,200 Ææÿ*.Ë$ Ñ$WÍ¯@þÑ. AÆÿ¬¯@þ A™èþ° B§éÄ¶ý$…¯@þ$ Mö¯@þ$Vö¯@þ…yìþ. 
(3) 		 } ïßýÆ>ÌêÌŒýV>Ææÿ$ 2,15,000 Ææÿ*.Ë$ Ð@þÊÅ^èþ$Ð@þÌŒý çœ…yŠþÌZ fÐ@þ$ ^óþÔ>Ææÿ$. Æðÿ…yæþ$ çÜ…Ð@þ™èþÞÆ>ËÌZ A™èþ°Mìü 3,05,000 

Ææÿ*´ëÄ¶ý$Ë$ ËÀ…_…¨. } ÆæÿÐ@þ$×ìýMŠüÌêÌŒý 1,40,000 Ææÿ*.Ë¯@þ$ 8% ^èþ“MæüÐ@þyìþz ^öç³š¯@þ 2 çÜ…Ð@þ™èþÞÆ>ËOMðü  »êÅ…Mæü$ÌZ fÐ@þ$ 
^óþÔ>Ææÿ$. AÆÿ¬¯@þ {ç³† JMæüPÇMìü ËÀ…_¯@þ Ìê¿¶ý Ô>™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. GÐ@þÇ ò³r$tºyìþ A«¨Mæü Ìê¿¶ý§éÄ¶ý$MæüOÐðþ$¯@þ¨? 

(4) 		 JMæü ´÷§æþ$ç³# Rê™éÌZ çÜ…Ð@þ™èþÞÆæÿ {´ëÆæÿ…¿¶ý…ÌZ 24,000 Ææÿ*.Ë$ E…yðþ¯@þ$. §é°ÌZ 56,000 Ææÿ*´ëÄ¶ý$Ë¯@þ$ fÐ@þ$ 
^óþÄ¶ý$ºyìþ…¨. B Ððþ¬™èþ¢… Ý÷Ð@þ¬Ã¯@þ$ 7.5% ̂ èþ“MæüÐ@þyìþz ̂ öç³š¯@þ, »êÅ…Mæü$ÌZ ò³r$tºyìþ ò³sìýt¯@þrÏÆÿ¬™óþ 3 çÜ…Ð@þ™èþÞÆ>ËÌZ Ððþ¬™èþ¢… 
G…™èþ Ý÷Ð@þ¬Ã †ÇW ËÀçÜ$¢…¨?

(5) 		 } Ð@þ$¯øçßýÆŠÿ ÐéÇ B§éÄ¶ý$…ÌZ 20% ¿êVæü… ÐéÇ ò³§æþª Mæü$Ð@þ*Ææÿ$°Mìü 30% ¿êVæü… _¯@þ² Mæü$Ð@þ*Ææÿ$°Mìü C^éaÆæÿ$. ™èþÆ>Ó™èþ 
Ñ$WÍ¯@þ Ý÷Ð@þ¬ÃÌZ 10% Ý÷Ð@þ¬Ã¯@þ$ ÑÆ>â¶ý…V> JMæü ´ëuæÿÔ>ËMìü C^éaÆæÿ$. Aç³šyæþ$ ÐéÇ Ð@þ§æþª 1,80,000 Ææÿ$.Ë$ Ñ$ÍW¯@þÑ. 
AÆÿ¬¯@þ } Ð@þ$¯øçßýÆŠÿV>Ç B§éÄ¶ý$…¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

(6*)	 OMðüÌê‹Ü Äñý¬MæüP B§éÄ¶ý$…ÌZ 85% QÆæÿ$a AÐ@þ#™èþ$…¨. A™èþ° B§éÄ¶ý$… 36% ò³ÇW¯@þç³šyæþ$ A™èþ° QÆæÿ$aË$ C…™èþMæü$  
Ð@þ¬…§æþ$ QÆæÿ$aÌZ 40% ò³ÇW…¨. AÆÿ¬¯@þ A™èþ° {ç³çÜ$¢™èþ ´÷§æþ$ç³# Ô>™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(7*) 	ÆæÿÐóþ$ÔŒý, çÜÆóÿÔŒý Ð@þ$ÇÄ¶ý¬ {ï³¡ D Ð@þ¬Væü$YÇ Ððþ¬™èþ¢… ÐéÇÛMæü B§éÄ¶ý$… 8,07,000 Ææÿ*.Ë$. B Ð@þ¬Væü$YÆæÿ$.  
™èþÐ@þ$ B§éÄ¶ý*ËÌZ “MæüÐ@þ$Ð@þ¬V> 75%, 80% Ð@þ$ÇÄ¶ý¬ 90% ¿êVæüÐ@þ¬Ë¯@þ$ QÆæÿ$a ^óþÝë¢Ææÿ$. JMæüÐóþâ¶ý ÐéÇ ´÷§æþ$ç³#Ë °çÙµ†¢  
16 : 17 : 12 AÆÿ¬¯@þ {ç³† JMæüPÇ ÐéÇÛMæü ´÷§æþ$ç³#¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

(8) 		 Mìü…¨ Ð@þÅMæü$¢Ë ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$ç³# ç³¯@þ$²Ë¯@þ$ ÌñýMìüP…^èþ…yìþ. 
	 (i)  	 } Mæü§æþÐŒþ$ Ð@þÄ¶ý$çÜ$Þ 35 çÜ….Ë$ A™èþ° ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 13,35,000 Ææÿ*´ëÄ¶ý$Ë$. 
	 (ii) 	 } Rê¯Œþ Ð@þÄ¶ý$çÜ$Þ 65 çÜ….Ë$ A™èþ° ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 4,50,000 Ææÿ*´ëÄ¶ý$Ë$. 
	 (iii) 	Mæü$. Ð@þÆæÿÛ (Ð@þÄ¶ý$çÜ$Þ 26 çÜ….Ë$) ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ B§éÄ¶ý$… 2,30,000 Ææÿ*´ëÄ¶ý$Ë$. 

 ���

¿êÆæÿ™èþ {ç³¿¶ý$™èþÓ… Äñý¬MæüP www.incometaxindia.gov.in D Ððþ»ŒýOòÜsŒý¯@þ$ çÜ…§æþÇØ…^èþ…yìþ. 
B OòÜr$ÌZ incometax calculator Ððþ$¯@þ$ Ò$§æþ MìüÏMŠü ^óþÄ¶ý$…yìþ. Ð@þ^óþa ¸ëÆŠÿÃÌZ M>Ëµ°Mæü B§éÄ¶ý$Ð@þ¬  
Ð@þ$ÇÄ¶ý¬ Ñ$¯@þàÆÿ¬…ç³# M>Ëµ°Mæü Ý÷Ð@þ¬Ã¯@þ$ Æ>íÜ B§éÄ¶ý$ç³# ç³¯@þ$² Ý÷Ð@þ¬Ã¯@þ$ Mæü¯@þ$Vö¯óþ {ç³Ä¶ý$™èþ²…  
^óþÄ¶ý$…yìþ.

ICT Tools or Links
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7 Ýë…QÅMæü Ô>çÜˆÐ@þ¬

Mö…^ðþ… Væü$Ææÿ$¢Mæü$ ™ðþ^èþ$aMæü$…§é….

Mìü…¨ ™èþÆæÿVæü†ÌZ Ò$Ææÿ$ Ýë«§éÆæÿ×ý MæüÒ$Ã ÆóÿRê_{™éË$ Ð@þ$ÇÄ¶ý¬ gZyæþ$ MæüÒ$Ã ÆóÿQ_{™éË$ Ððþ¬§æþËVæü$¯@þÑ GÌê XÄ¶ý$Ð@þÌñý¯ø ̂ èþ*ÝëÆæÿ$. 
A§óþ Ñ«§æþ…V> ÐéÆæÿ¢ ç³{†MæüË$, Ð@þ*çÜ ç³{†MæüË$, §æþ*Ææÿ§æþÆæÿØ¯@þ… Ððþ¬§æþËVæü$ Ð@þ*«§æþÅÐ@þ*Ë¯@þ$…yìþ ÑÑ«§æþ ÆóÿRê_{™éË¯@þ$ ^èþ*íÜ Ðésìý Äñý¬MæüP 
çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ ´÷…¨¯éÆæÿ$.

çÜÐ@þ*^éÆæÿ çÜÓÆæÿ*ç³… {ç³M>Ææÿ… B çÜÐ@þ*^éÆ>°² Äñý*VæüÅOÐðþ$¯@þ È†ÌZ {ç³§æþÇØ…^èþVæüË ÆóÿRê _{™éË¯@þ$ XÄ¶ý$VæüËyæþ… Ð@þ¬QÅOÐðþ$¯@þ¨. 
E§é: JMæü OÆðÿ™èþ$ Ð@þÊyæþ$ çÜ…Ð@þ™èþÞÆ>ËÌZ ™èþ¯@þ ç³…r ^óþ¯@þ$ ¯@þ$…yìþ ËÀ…_¯@þ Vø«§æþ$Ð@þ$Ë$ Ð@þ$ÇÄ¶ý¬ gŸ¯@þ²Ë$ D Æðÿ…yæþ$ ç³…rË Äñý¬MæüP 
E™èþµ†¢° ^èþ*ç³yé°Mìü gZyæþ$ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬¯@þ$ XíÜ ^èþ*ç³ºyìþ…¨. §é°° ºsìýt Mìü…¨ {ç³Ô¶ý²Ë fÐéº$Ë$ Æ>Ä¶ý$…yìþ.

• gZyæþ$ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ • {´ë£æþÑ$Mæü Ð@þ$ÇÄ¶ý¬ ¨Ó¡Ä¶ý$ çÜÐ@þ*^éÆæÿÐ@þ¬
• Eç³Ñ¿êVæü MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ • AÐ@þÈYMæü–™èþ Ð@þ$ÇÄ¶ý¬ Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü
• Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ • çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü

• çÜVæür$, Ð@þ$«§æþÅVæü™èþÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ºçßý$â¶ýMæüÐ@þ¬ (AÐ@þÈYMæü–™èþ §æþ™é¢…Ô¶ýÐ@þ¬¯@þOMðü)

(i) Ð@þÊyæþ$ çÜ…Ð@þ™èþÞÆ>ËÌZ H «§é¯@þÅÐ@þ¬
Äñý¬MæüP E™èþµ†¢ °Ææÿ…™èþÆæÿ…V> ò³ÇW…¨?

(ii) 2012ÌZ 2011Mæü…sôý gŸ¯@þ²Ë E™éµ§æþ¯@þ
G…™èþ ™èþWY…¨?

(iii) 	2010ÌZ Vø«§æþ$Ð@þ$Ë E™èþµ†¢ Ð@þ$ÇÄ¶ý¬
2012ÌZ Vø«§æþ$Ð@þ$Ë E™èþµ†¢Ë Ð@þ$«§æþÅ
¿ôý§æþ… G…™èþ?

(iv) 	D ÆóÿRê _{™èþÐ@þ¬ÌZ° ÑÐ@þÆ>Ë B«§éÆæÿ…V>
Mìü…§æþ ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ.
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x-A„æüÐ@þ¬

y-A„æüÐ@þ¬
õÜPË$
y-A„æüÐ@þ¬Oò³ 1 òÜ…Ò$ = 10 MìüÓ…sêË$

Vø«§æþ$Ð@þ$Ë$

2010
çÜ…Ð@þ™èþÞÆæÿÐ@þ¬Ë$
2011 2012

50

E™
èþµ†

¢ Mìü
Ó…

sê
ÌŒýË

ÌZ

Vø«§æþ$Ð@þ$Ë$ gŸ¯@þ²Ë$ Ððþ¬™èþ¢Ð@þ¬

2010
2011
2012 48 12 60

E™èþµ†¢ (MìüÓ…rÌŒý)
çÜ….

 ç³§æþ…yìþ, ¯óþÆæÿ$aMæü$…§é….

gŸ¯@þ²Ë$
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™ðþË$çÜ$Mæü$…§é….

   Eç³Ñ¿êVæü MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ (Sub-divided bar diagram)

gŸ¯@þ²Ë$

y-A„æüÐ@þ¬
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10

x-A„æüÐ@þ¬2010 2011 2012

E™
èþµ†

¢ Mìü
Ó…

sê
ÌŒýË

ÌZ

§æþ™é¢…Ô¶ýÐ@þ¬ÌZ° çÜÐ@þ*^éÆæÿÐ@þ¬ Äñý¬MæüP ´ùÍMæü¯@þ$  
^èþ*í³…^èþyé°Mìü MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬¯@þ$ ÐóþÆöMæü ç³§æþª†ÌZ Mæü*yé  
XÄ¶ý$Ð@þ^èþ$a. §é°° Eç³Ñ¿êVæü MæüÒ$Ã ÆóÿRê_{™èþÐ@þ$°  
A…sêÆæÿ$. §é° Væü$Ç…_ §æþ™é¢…Ô¶ýÐ@þ¬ÌZ° JMóü ÆæÿMæüOÐðþ$¯@þ  
Æðÿ…yæþ$ ÑçÙÄ¶ý*Ë Ððþ¬™èþ¢Ð@þ¬¯@þ$ ¡çÜ$Mæü$…sêÆæÿ$.  
Ð@þ_a¯@þ  Ððþ¬™èþ¢Ð@þ¬Ë¯@þ$ Äñý*VæüÅOÐðþ$¯@þ {ç³Ð@þ*×ýÐ@þ¬ 
¡çÜ$Mö° MæüÒ$ÃË™ø çÜ*_Ýë¢Ææÿ$, MæüÒ$ÃÌZ {ç³¡ ÑçÙÄ¶ý*°²  
^èþ*í³…^èþsê°Mìü {ç³Ð@þ*×ýÐ@þ¬¯@þ$ A¯@þ$çÜÇ…_ §é°° ¿êV>Ë$V> 
^óþÝë¢Ææÿ$. Oò³ E§éçßýÆæÿ×ýÌZ° §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ ^èþ*í³…^óþ Eç³Ñ¿êVæü 
MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬¯@þ$ GÌê XÄ¶ý$Ð@þÌñý¯ø ^èþ*§éª…

(i)	 {ç³¡ MæüÒ$Ã G™èþ$¢¯@þ$ Ððþ¬™èþ¢… E™èþµ†¢Mìü çÜÐ@þ*¯@þ…V> 
Äñý*VæüÅOÐðþ$¯@þ {ç³Ð@þ*×ý…ÌZ ^èþ*í³…^èþ…yìþ. 

(ii) 	ÐésìýÌZ Vø«§æþ$Ð@þ$Ë Äñý¬MæüP E™èþµ†¢ A¯óþ¨ Ððþ¬™èþ¢… 
E™èþµ†¢ Äñý¬MæüP MæüÒ$ÃÌZ JMæü ¿êVæü…V> E…r$…¨. §é°° 
Mö°² Væü$Ææÿ$¢Ë™ø ^èþ*í³…^èþ…yìþ. 

(iii)	MæüÒ$Ã Äñý¬MæüP Ñ$WÍ¯@þ ¿êVæüÐ@þ¬ çÜçßýf…V> gŸ¯@þ²Ë 
Äñý¬MæüP E™èþµ†¢° ^èþ*í³çÜ$¢…¨. §é°° ÐóþÆóÿ Væü$Ææÿ$¢Ë™ø 
^èþ*í³…^èþ…yìþ.

D Ñ«§æþ…V> ç³MæüP¯@þ XÄ¶ý$ºyìþ¯@þ Eç³Ñ¿êVæü MæüÒ$Ã ÆóÿRê  
_{™èþÐ@þ¬¯@þ$ ^èþ*yæþ…yìþ. 
	 Æðÿ…yæþ$ ÑçÙÄ¶ý*Ë Ô>™éË Äñý¬MæüP ´ùÍMæü Aç³šyæþç³šyæþ$ A«¨Mæü Eç³Äñý*VæüMæüÆæÿ…V> E…r$…§æþ° Ð@þ$¯@þ… ¯óþÆæÿ$aMö¯é²…. E§éçßýÆæÿ×ýMæü$ 
2000 Ææÿ*.Ë Oò³ 600 Ææÿ*.Ë Ìê¿¶ý… 1500 Ææÿ*.ËOò³ 510 Ææÿ*.Ë Ìê¿¶ý…. ©°ÌZ 600 Ææÿ*.Ë Ìê¿¶ý… A¯óþ¨ GMæü$PÐ@þV> Mæü°í³çÜ$¢…¨. M>° Æðÿ…yæþ$  
Ìê¿êË Ð@þÆæÿ$çÜV> 30% Ð@þ$ÇÄ¶ý¬ 34% D Ô>™éË¯@þ$ VæüÐ@þ$°…_¯@þrÏÆÿ¬™óþ 1500 Ææÿ*.ËOò³ 510 Ææÿ*.Ë Ìê¿¶ý… A¯óþ¨ A«¨Mæü  
Ìê¿¶ý§éÄ¶ý$MæüOÐðþ$¯@þ¨, A° ™ðþË$çÜ$¢…¨.

 Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ (Percentage bar diagram)

çÜ…. Vø«§æþ$Ð@þ$Ë 
E™èþµ†¢ 
(MìüÓ….)

gŸ¯@þ²Ë 
E™èþµ†¢ 
(MìüÓ….)

Ððþ¬™èþ¢… E™èþµ†¢ Äñý¬MæüP 
{ç³Ð@þ*×ýÐ@þ¬ÌZ Vø«§æþ$Ð@þ$Ë 

E™èþµ†¢ Ô>™èþÐ@þ¬

2010 30 10  30
40

 ´ 100 = 75%

2011 35 15 35
50

 ´ 100 = 70%

2012 48 12 48
60

 ´ 100 = 80%           

C_a¯@þ çÜÐ@þ*^éÆæÿÐ@þ¬ Äñý¬MæüP ´ùÍMæü Ð@þ$ÆøÆæÿMæü…V>  
AÆæÿ¦Ð@þ¬ M>Ð@þyé°Mìü Ðésìý° Ô>™èþÆæÿ*ç³Ð@þ¬ÌZ°Mìü Ð@þ*Ça H 
Eç³Ñ¿êVæü MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬¯@þ$ XÝë¢Ððþ*. §é°¯óþ Ô¶ý™èþÐ@þ*¯@þ 
MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ A…sêÆæÿ$. Oò³ E§éçßýÆæÿ×ýÌZ° 
çÜÐ@þ*^éÆæÿÐ@þ¬ Äñý¬MæüP Ô>™èþÐ@þ¬Ë¯@þ$ ç³MæüP¯@þ$¯@þ² ç³sìýtMæüÌZ 
^èþ*í³…^èþyæþ… fÇW…¨.

çÜ…Ð@þ™èþÞÆæÿÐ@þ¬Ë$

Vø«§æþ$Ð@þ$Ë$
õÜPË$
y-A„æüÐ@þ¬Oò³ 1òÜ…Ò$=5 MìüÓ…sêË$
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D çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ ^èþ*í³…^óþ (çÜ*_…^óþ) MæüÒ$Ã  
ÆóÿRê_{™èþÐ@þ¬ Mìü…¨ Ýù´ë¯@þÐ@þ¬ËÌZ XÄ¶ý$ºyìþ…¨

(i)	 {ç³† çÜ….ÌZ° Vø«§æþ$Ð@þ$ Ð@þ$ÇÄ¶ý¬ gŸ¯@þ²Ë Äñý¬MæüP 
Ððþ¬™èþ¢… E™èþµ†¢ÌZVæüË Vø«§æþ$Ð@þ$Ë E™èþµ†¢ Ð@þ$ÇÄ¶ý¬  
gŸ¯@þ²Ë E™èþµ†¢ Äñý¬MæüP Ô>™éË¯@þ$ Mæü¯@þ$Vö¯é²Ð@þ¬.

(ii) {ç³† MæüÒ$Ã Äñý¬MæüP G™èþ$¢ Y-A„æüÐ@þ¬Oò³ {ç³Ð@þ*×ýÐ@þ¬¯@þ$ 
100V> ¡çÜ$Mö¯é²Ð@þ¬.

(iii)Vø«§æþ$Ð@þ$Ë E™èþµ†¢Mìü, Ððþ¬™èþ¢… E™èþµ†¢™øVæüË  
Ô>™èþÐ@þ¬¯@þ$, ¡çÜ$Møºyìþ¯@þ {ç³Ð@þ*×ý…ÌZ MæüÒ$ÃË¯@þ$ 
¿êVæüÐ@þ¬Ë¯@þ$ Væü$Ææÿ$¢Ë™ø ^èþ*í³…^é…. 

(iv)MæüÒ$ÃËÌZ Ñ$WÍ¯@þ ¿êVæü…, Ððþ¬™èþ¢… E™èþµ†¢ÌZ 
gŸ¯@þ²Ë Äñý¬MæüP Ô>™èþÐ@þ¬¯@þ$ çÜ*_çÜ$¢…¨.

Æðÿ…yæþ$ Mæü…sôý GMæü$PÐ@þ ÑçÙÄ¶ý$Ð@þ¬Ë çÜÐ@þ*^éÆæÿÐ@þ¬ D 

Eç³Ñ¿êVæü Ìôý§é Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™éË™ø çÜ*_…^èþÐ@þ^èþ$a¯@þ$.
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2010 2011 2012

Ýë«¨…_¯@þ E§éçßýÆæÿ×ýË$
E§é: (1) ç³MæüP¯@þ Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬  
CÐ@þÓºyìþ…¨. §é°ÌZ Æðÿ…yæþ$ Mæü$…r$…»êË Äñý¬MæüP 
ÑÑ«§æþ A…Ô>ËOò³ QÆæÿ$aË çÜÐ@þ*^éÆæÿ… CÐ@þÓºyìþ…¨. 
§é°° ºsìýt “Mìü…¨ {ç³Ô¶ý²ËMæü$ çÜÐ@þ*«§é¯@þÐ@þ¬Ë$  
Æ>Ä¶ý$…yìþ.

 (i)	 {ç³† Mæü$…r$…º… Äñý¬MæüP ÑÑ«§æþ  
A…Ô>ËOò³ QÆæÿ$aË Ô>™èþÐ@þ¬Ë¯@þ$  
Æ>Ä¶ý$…yìþ.

(ii) 	 H Mæü$r$…º… Äñý¬MæüP AàÆæÿ«§é¯éÅË 
QÆæÿ$a ÐéÇ A°² QÆæÿ$aË Äñý¬MæüP  
{ç³Ð@þ*×ýÐ@þ¬ËÌZ GMæü$PÐ@þV> E…¨? 
G…™èþ Ô>™èþÐ@þ¬ GMæü$PÐ@þV> E…¨?

(iii)	 Æðÿ…yæþ$ Mæü$…r$»êË C™èþÆæÿ QÆæÿ$aË  
Ô>™èþÐ@þ¬ {ç³M>Ææÿ… G…™ðþ…™èþ MæüËÐ@þ#?

(iv)	 H Mæü$r$…º… Äñý¬MæüP Ñ§æþ$Å™Œþ béÈjË 
Ô>™èþÐ@þ¬ GMæü$PÐ@þV> E…¨? 

(v) 	 H Mæü$r$…º… Äñý¬MæüP Ñ§éÅ QÆæÿ$a  

Ô>™èþÐ@þ¬ GMæü$PÐ@þV> E…¨? Mæü$r$…º… A
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C™èþÆæÿÐ@þ¬Ë$

BàÆæÿ«§é¯éÅË$

Ñ§éÅ

Ñ§æþ$Å™Œþ

§æþ$çÜ$¢Ë$

QÆ
æÿ$a

 %

y-A„æüÐ@þ¬

õÜPË$
y-A„æüÐ@þ¬Oò³ 2 òÜ…Ò$ = 10 MìüÓ…sêË$

çÜ…Ð@þ™èþÞÆæÿÐ@þ¬Ë$

E™
èþµ†

¢  Ô
>™

èþÐ@þ
¬

gŸ¯@þ²Ë$Vø«§æþ$Ð@þ$Ë$

x-A„æüÐ@þ¬

õÜPË$
y-A„æüÐ@þ¬Oò³ 2 òÜ…Ò$ = 10 MìüÓ…sêË$

Mæü$r$…º… B

y-A„æüÐ@þ¬

y-A„æüÐ@þ¬
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Ýë«§æþ¯@þ:  (i)
BàÆæÿ«§é¯éÅË$ §æþ$çÜ$¢Ë$ Ñ§æþÅOMðü Ñ§æþ$Å™Œþ C™èþÆæÿÐ@þ¬Ë$

A 60% 10% 10% 5% 15%
B 50% 15% 15% 10% 10%

(ii)	 Mæü$r$…º… A Äñý¬MæüP BàÆæÿ«§é¯@þÅÐ@þ¬Ë QÆæÿ$a Ððþ¬™èþ¢… QÆæÿ$aË Äñý¬MæüP {ç³Ð@þ*×ýÐ@þ¬ÌZ Mæü$r$…º…  
B Äñý¬MæüP QÆæÿ$a Mæü…sôý 10% GMæü$PÐ@þV> E…¨.

(iii)	 Mæü$r$…º… A Äñý¬MæüP C™èþÆæÿ QÆæÿ$aË$ 15% Ð@þ$ÇÄ¶ý¬ Mæü$r$…º… B Äñý¬MæüP C™èþÆæÿ QÆæÿ$aË$ 10%.
(iv)	 Mæü$r$…º… B Äñý¬MæüP Ñ§æþ$Å™Œþ béÈjË QÆæÿ$a Äñý¬MæüP Ô>™èþÐ@þ¬ GMæü$PÐ@þV> E…¨. 
(v)	 Mæü$r$…º… B Äñý¬MæüP Ñ§æþÅOMðü QÆæÿ$a Ô>™èþÐ@þ¬ GMæü$PÐ@þV> E…¨. 

A¿êÅçÜ Ð@þ*ÍMæü 7.1

Mæü$r$…º…
QÆæÿ$aË$

(1)	 Mìü…¨ ç³sìýtMæüÌZ ¿êÆæÿ™èþ§óþÔ¶ý…ÌZ° {rMæü$PË Ð@þ$ÇÄ¶ý¬ ºçÜ$ÞË 
Äñý¬MæüP çÜ…QÅË$ Ë„æüËMæü$ çÜÒ$ç³…V> CÐ@þÓºyézÆÿ¬. §é°  
¯@þ$…yìþ Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬¯@þ$ XÄ¶ý$…yìþ.  
(Ô>™èþÐ@þ¬¯@þ$ çÜÒ$ç³ ç³NÆæÿ~çÜ…QÅV> ¡çÜ$Mø…yìþ)

çÜ…Ð@þ™èþÞÆæÿ… {rMæü$PË çÜ…QÅ ºçÜ$ÞË çÜ…QÅ

2006-2007
2007-2008
2008-2009
2009-2010

47
56
60
63

9
13
16
18

(2) Mìü…¨ ç³sìýtMæüÌZ ¿ê™èþÆæÿ§óþÔ¶ý…ÌZ ç³M>PÆøyæþ$Ï Ð@þ$ÇÄ¶ý¬ Mæü^éa 
ÆøyæþÏ Äñý¬MæüP çÜÐ@þ*^éÆæÿÐ@þ¬ CÐ@þÓºyìþ…¨. §é° ¯@þ$…yìþ Eç³ Ñ¿êVæü 
Ð@þ$ÇÄ¶ý¬ Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™éË¯@þ$ XÄ¶ý$…yìþ. (Ô>™èþÐ@þ¬¯@þ$ 
çÜÒ$ç³ ç³NÆæÿ~ çÜ…QÅV> ¡çÜ$Mö…yìþ)

çÜ…Ð@þ™èþÞÆæÿ… ç³M>P Æøyæþ$Ï 
(Ë„æü Mìü.Ò$.)

Mæü^éa Æøyæþ$Ï 
(Ë„æü Mìü.Ò$.)

2000-2001
2001-2002
2002-2003
2003-2004

14
15
17
20

10
11
13
19

Mæü–™èþÅÐ@þ¬ : Mìü…¨ ç³sìýtMæüÌZ ÑÑ«§æþ Æ>{ÚëtËÌZ {ç³† 1000 Ð@þ$…¨ A»ê¾Æÿ¬ËMæü$ E…yóþ AÐ@þ*ÃÆÿ¬Ë çÜ…QÅ CÐ@þÓyæþ… fÇW…¨. §é°° 
ºsìýt ç³sìýtMæüÌZ C_a¯@þ RêäVæüyæþ$Ë¯@þ$ ç³NÇ…^èþ…yìþ.

Æ>Ú‰ëË$ A»ê¾Æÿ¬Ë 
çÜ…QÅ

AÐ@þ*ÃÆÿ¬Ë 
çÜ…QÅ 

Ððþ¬™èþ¢… A»ê¾Æÿ¬Ë Ô>™èþÐ@þ¬ 
(çÜÒ$ç³ ç³NÆæÿ~ çÜ…QÅ)

AÐ@þ*ÃÆÿ¬Ë Ô>™èþÐ@þ¬ 
(çÜÒ$ç³ ç³NÆæÿ~ çÜ…QÅ)

BÝëÐŒþ$ 1000 960                  1960 1000
1960

100
1

51 03× = . % = 51% 100 - 51 = 49%                   

¼àÆŠÿ 1000 840 1840        

ç³…gê»Œý 1000 900      

MóüÆæÿâ¶ý 1000 1080  

Ð@þ$àÆ>çÙ‰ 1000 900             

ç³sìýtMæü ¯@þ$…yìþ ËÀ…_¯@þ ÑÐ@þÆ>Ë Äñý¬MæüP Ô¶ý™èþÐ@þ*¯@þ MæüÒ$Ã ÆóÿRê_{™èþÐ@þ¬ XÄ¶ý$…yìþ. §é°° ºsìýt Mæü¯@þ$Vö°¯@þ çœÍ™èþ…Oò³ ^èþÇa…^èþ…yìþ.
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õ³i ¯@þ…. 111ÌZ Mæü–™èþÅÐ@þ¬ MöÆæÿMæü$ C_a¯@þ ç³sìýtMæüÌZ I§æþ$ Æ>Ú‰ëÌZÏ° {ç³† ÐðþÆÿ¬Å 
A»ê¾Æÿ¬ËMæü$ VæüË AÐ@þ*ÃÆÿ¬Ë çÜ…QÅ CÐ@þÓyæþ… fÇW…¨.

AÐóþ Æ>Ú‰ëËÌZ° A„æüÆ>çÜÅ™èþ Äñý¬MæüP {ç³Ð@þ*×ý… Mìü…§æþ CÐ@þÓyæþ… fÇW…¨.
BÝëÐŒþ$ (73%), ¼àÆŠÿ (64%), ç³…gê»Œý (77%), MóüÆæÿâ¶ý (94%) Ð@þ$ÇÄ¶ý¬ Ð@þ$àÆ>çÙ‰  (83%) ç³sìýtMæüÌZ° 
AÐ@þ*ÃÆÿ¬Ë çÜ…QÅ Ð@þ$ÇÄ¶ý¬ BÄ¶ý* Æ>Ú‰ëËÌZ° A„æüÆ>çÜÅ™èþ {ç³Ð@þ*×êËOò³ BÌZ_…^èþ…yìþ. §é° ¯@þ$…yìþ HOÐðþ$¯@þ çœÍ™èþ… 
ËÀçÜ$¢…§é?

ç³§æþ…yìþ, ^èþÇa§éª….

	 Mìü…¨ ÑÐ@þÆ>Ë¯@þ$ çÜ*_…^èþ$r MöÆæÿMæü$ H ÆæÿMæüOÐðþ$¯@þ MæüÒ$Ã ÆóÿRê_{™éË¯@þ$ XÄ¶ý¬r Äñý*VæüÅOÐðþ$¯@þ¨V> E…r$…¨?
	(1)	 ¯éË$Væü$ Fâ¶ýåÌZ° A„æüÆ>çÜÅ™èþ Äñý¬MæüP Ô>™èþÐ@þ¬.
	(2)	 JMæü Mæü$r$…»ê°Mìü ÑÑ«§æþ A…Ô>ËOò³ AÄôý$Å QÆæÿ$a.
	(3)	 I§æþ$ yìþÑf¯@þ$ËÌZ° {ç³† yìþÑf¯ŒþÌZ° »êË$Ææÿ$ Ð@þ$ÇÄ¶ý¬ »êÍMæüË çÜ…QÅ.
	(4)	 Ð@þÊyæþ$ ÆøkË$ ÝëW¯@þ Ñgêq¯@þ {ç³§æþÆæÿØ¯@þ¯@þ$ Æøk §æþÇØ…^óþ Ð@þÅMæü$¢Ë çÜ…QÅ.
	(5)	 f¯@þÐ@þÇ ¯@þ$…yìþ l¯Œþ Ð@þÆæÿMæü$ VæüË {ç³† ¯ðþËÌZ° Ò$ FÇ Mæü°çÙx Ð@þ$ÇÄ¶ý¬ VæüÇçÙx EÚù~“Væü™èþË$.
	(6)	 ¨Ó^èþ“Mæü Ðéçßý¯@þ §éÆæÿ$ËÌZ ÕÆæÿÝˆë¯@þÐ@þ¬ (Helmet) Ðéyóþ Ð@þ$ÇÄ¶ý¬ Ðéyæþ° 100 Mæü$r$…»êËÌZ° Ð@þÅMæü$¢Ë çÜ…QÅ.

™ðþË$çÜ$Mæü$…§é….

  Ýë…QÅMæü Ô>çÜˆÐ@þ¬ (Statistics)

	JMæü ò³§æþª çÜÐ@þÊçßýÐ@þ¬¯@þ$ A¿¶ýÅíÜ…^èþ$r MöÆæÿMæü$ §é°ÌZ° Mö°² A…Ô>Ë¯@þ$ ™èþW¯@þ°² _¯@þ² çÜÐ@þ¬§éÄ¶ý*Ë$V>    
Ä¶ý*§æþ–_eMæü ç³§æþª†ÌZ G¯@þ$²Mö…sêÆæÿ$. C¨ ò³§æþª çÜÐ@þÊçßýÐ@þ¬ Äñý¬MæüP {ç³†°«¨™èþÓ çÜÐ@þ¬§éÄ¶ý$Ð@þ$Ð@þ#™èþ$…¨. D {ç³†°«¨™èþÓ 
çÜÐ@þ¬§éÄ¶ý$Ð@þ¬¯@þ$ A¿¶ýÅíÜ…^èþ$rMæü$ ÑÐ@þÆ>Ë¯@þ$ õÜMæüÇÝë¢Ææÿ$. D ÑÐ@þÆ>Ë$ GMæü$PÐ@þ ÝëÆæÿ$Ï Ýë…QÅMæü Ô>çÜˆ Ææÿ*ç³Ð@þ¬ÌZ E…sêÆÿ¬. 
§é°° ÑÔóýÏíÙ…_ Mö°² ÝëÆ>…Ô>Ë¯@þ$ °Æ>®Ç…^èþ$™éÆæÿ$. D ÆæÿMæüOÐðþ$¯@þ A¿êÅçÜÐ@þ¬¯@þMæü$ Ýë…QÅMæü Ô>çÜˆÐ@þ¬(statistics) A¯óþ 
õ³Ææÿ$ E…¨.

Statistics A¯óþ ç³§æþÐ@þ¬ status A¯óþ Ìêsìý¯Œþ ç³§æþ… ¯@þ$…yìþ ™èþÄ¶ý*OÆðÿ…¨. §é° AÆæÿ¦Ð@þ¬ Æ>fÅÐ@þ¬ Äñý¬MæüP íÜ¦†. ©°° 
ºsìýt ç³NÆæÿÓÐ@þ¬ Ýë…QÅMæüÔ>çÜˆÐ@þ¬ A¯óþ¨ Æ>fÅ ´ëË¯é Ð@þÅÐ@þàÆ>ËMæü$ çÜ…º…««¨…_¯@þ¨ A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$¢…¨. M>° Cç³šyæþ$ 
D Ô>çÜˆÐ@þ¬ Äñý¬MæüP Eç³Äñý*VæüÐ@þ¬ A°² Ææÿ…V>ËÌZ ^óþçÜ$¢¯é²Ææÿ$. çÜÆŠÿ Æø¯éÌŒýz IËÃÆŠÿ íœÔ¶ýÆŠÿ (Sir Ronald Aylmer Fisher) 
(17 íœ{ºÐ@þÇ 1890 - 29 lOÌñý 1962) C™èþ°° Ýë…QÅMæü Ô>çÜˆÐ@þ¬ Äñý¬MæüP f¯@þMæü$°V> ¿êÑÝë¢Ææÿ$.

  §æþ™é¢…Ô¶ý õÜMæüÆæÿ×ý (Data collection)
sîý^èþÆŠÿ	 :	 JMæü “V>Ð@þ$…ÌZ {ç³† Mæü$r$…º… Ð@þ§æþª G…™èþ ´÷Ë… E…§ø D çÜÐ@þ*^éÆ>°² õÜMæüÇ…^éÍ, HÑ$ ^óþÝë¢Ææÿ$.?
Æ>ºÆŠÿt	 :	 “V>Ð@þ$…ÌZ° {ç³† C…sìýMìü Ððþãå {ç³† JMæüPÇ Ð@þ§æþª G…™èþ ´÷Ë… E…¨ A° ¯@þÐðþ*§æþ$ ^óþçÜ$Mö…sê….
sîý^èþÆŠÿ	 :	 çÜÇV> ^ðþ´ëµÐ@þ#, Ñ§éÅÇ¦ Ñ${™èþ$ÌêÆ> H§óþ° JMæü {ç³™óþÅMæü çÜÐ@þÊçßý… Væü$Ç…_ Ð@þ$¯@þ… ÑÐ@þÆ>Ë¯@þ$ “MøyìþMæüÇÝë¢Ððþ* 

B ÑÐ@þÆ>Ë$ Ð@þ¬QÅ…V> çÜ…QÅË Ææÿ*ç³…ÌZ E…sêÆÿ¬. §é°° §æþ™é¢…Ô¶ýÐ@þ¬ A…sêÆæÿ$. §æþ™é¢…Ô¶ý õÜMæüÆæÿ×ýMæü$  
Ð@þ¬…§æþ$ §é°° Ð@þ$¯@þ… G…§æþ$MöÆæÿMæü$ Eç³Äñý*W…^èþ»Z™èþ$¯é²… A° ™ðþÍÄ¶ý*Í. Gç³šOyðþ™óþ JMæü Ð@þÅMìü¢ ÑÐ@þÆ>Ë¯@þ$ 
õÜMæüÇ…^óþ çÜ¦Ìê°Mìü Ððþãå {ç³Ô¶ý²Ë$ AyæþVæüyæþ…. çÜ…QÅË¯@þ$ Æ>çÜ$MøÐ@þyæþ… Ððþ¬§æþOÌñý¯@þr$Ð@þ…sìý  
§æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ õÜMæüÇ…_¯@þrÏÆÿ¬™óþ B §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ A…sêÆæÿ$.

BÌZ_§é®….
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B{íœ¯Œþ	 :	 A¯@þV> Æ>ºÆŠÿt ^ðþí³µ¯@þ Ñ«§æþ…V> {ç³† C…sìýMìü Ððþãå ´÷Ë… Äñý¬MæüP õÜMæüÇ…_¯@þ ÑÐ@þÆ>Ë$ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ 
AÐ@þ#™èþ$…¨.

sîý^èþÆŠÿ	 :	 Ô¶ý¿ê‹Ù B{íœ¯Œþ!
ÆæÿÐóþ$ÔŒý	 :	 M>°, Oò³ ÑÐ@þÆ>Ë¯@þ$ A† ™èþMæü$PÐ@þ çÜÐ@þ$Ä¶ý$…ÌZ õÜMæüÇ…^éË…sôý? 
sîý^èþÆŠÿ	 :	 ÆæÿÐóþ$ÔŒý ^ðþõ³µ¨ çÜÇOÄñý$¯@þ¨. Ð@þ$Ç CÌê…sìý çÜÐ@þ$Ä¶ý$…ÌZ ÑÐ@þÆ>Ë õÜMæüÆæÿ×ýMæü$ ÐóþÆöMæü E´ëÄ¶ý$… HOÐðþ$ E…r$…§ø, 

©°Oò³ ^èþÇa…^èþ…yìþ.
MæüÑ™é	 :	 Ð@þ$¯@þ… ™èþÌêsìý M>Æ>ÅËÄ¶ý*°Mìü Ððþãå ÐéÇ Ð@þ§æþª ¯@þ$¯@þ² ÇM>Ææÿ$zË ¯@þ$…yìþ ´÷Ë… Äñý¬MæüP ÑÐ@þÆ>Ë¯@þ$  

õÜMæüÇ…^èþÐ@þ^èþ$a.
sîý^èþÆŠÿ	 :	 çÜÇOÄñý$¯@þ fÐéº$. Mö°² ç³ÇíÜ¦™èþ$ËÌZ çÜÐ@þ$Ä¶ý*¿êÐ@þ…, Ýë«§æþ¯@þÐ@þ¬Ë MöÆæÿ™èþ Ìê…sìý M>Ææÿ×ýÐ@þ¬Ë Ð@þË¯@þ §æþ™é¢…

Ô¶ý õÜMæüÆæÿ×ý Ð@þÅMæü$¢Ë Ð@þË¯@þ çÜÓÄ¶ý$…V> ^óþÄ¶ý$yæþ… Ýë«§æþÅ… M>§æþ$. CÌê…sìý çÜÐ@þ$Ä¶ý$…ÌZ C™èþÆæÿË$ ¯@þ$…yìþ õÜMæüÇ…
_¯@þ §æþ™é¢…Ô¶ý…, A¯@þV> M>Æ>ÅËÄ¶ý*ËÌZ §æþÝë¢ÐóþkËÌZ ¯@þÐðþ*O§ðþ¯@þ §æþ™é¢…Ô¶ý…, {ç³¿¶ý$™èþÓ Ô>QËÌZ Ë¿¶ýÅÐ@þ$Äôý$Å  
ÑÐ@þÆ>Ë$, ç³ÇÔZ«§æþ¯@þ ÐéÅÝëËý Ææÿ*´ëËÌZ E¯@þ² §æþ™é¢…Ô>Ë¯@þ$ Eç³Äñý*WÝë¢Ææÿ$. CÌê…sìý §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ 
¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ýÐ@þ¬ A° A…sêÆæÿ$. A¯@þV> MæüÑ™èþ çÜ*_…_¯@þ §é°° ºsìýt ™èþÌêsìý M>Æ>ÅËÄ¶ý$…Mæü$ Ððþãå 
´÷Ë… Äñý¬MæüP ÑÐ@þÆ>Ë õÜMæüÆæÿ×ý A¯óþ¨ ¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ýÐ@þ¬ AÐ@þ#™èþ$…¨.

Mìü…¨ E§éçßýÆæÿ×ýË¯@þ$ ^èþ*yæþ…yìþ.
(i)	 ¨¯@þ ç³{†MæüËÌZ° çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Eç³Äñý*W…_ õÜMæüÇ…_¯@þ ÑÐ@þÆ>Ë$ ¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ý… AÐ@þ#™èþ$…¨. 
(ii)	 AÌêµàÆæÿ Væü–çßýÐ@þ¬ÌZ ç³§éÆ>¦Ë Äñý¬MæüP ¯é×ýÅ™èþ¯@þ$ Væü*Ça ™ðþË$çÜ$Mö¯@þ$rOMðü Ñ°Äñý*Væü§éÆæÿ$Ë¯@þ$ ÐéÇ 

AÀ{´ëÄ¶ý$Ð@þ¬ AyìþW õÜMæüÇ…_¯@þ çÜÐ@þ*^éÆæÿÐ@þ¬ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ AÐ@þ#™èþ$…¨. 
(iii)	 ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$¦Ë Äñý¬MæüP G™èþ$¢Ë¯@þ$ {ç³™èþÅ„æü…V> MöÍ_ ̄ @þÐðþ*§æþ$ ̂ óþíÜ¯@þ, A¨ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ AÐ@þ#™èþ$…¨.

{´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ ¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ýÐ@þ¬

1. 	 õÜMæüÇ…^èþyé°Mìü GMæü$PÐ@þ çÜÐ@þ$Ä¶ý$… ç³yæþ$™èþ$…¨. 	  
2. 	 Ð@þÆæÿ¢Ð@þ*¯@þ Ð@þ$ÇÄ¶ý¬ ÑÐ@þÆæÿ×ýÄ¶ý¬Mæü¢…V> E…r$…¨. 
3. 	 °Ç®çÙt™èþ Ð@þ$ÇÄ¶ý¬ ÑÔ¶ýÓçÜ±Ä¶ý$…V> E…r$…¨

1. 	™ö…§æþÆæÿV>ËÀ…^óþ AÐ@þM>Ô¶ýÐ@þ¬ E…r$…¨.
2. 	©°ÌZ ç³NÆæÿÓ… õÜMæüÇ…_¯@þ çÜÐ@þ*^éÆ>°² ¡çÜ$MøÐ@þyæþ…  

Ð@þË¯@þ M>Ìê¯@þ$Væü$×ý…V> E…r$…¨ A° ^ðþç³µÌôýÐ@þ¬.  
çÜÐ@þ*^éÆæÿÐ@þ¬ Äñý¬MæüP ÑçÙ©MæüÆæÿ×ý ™èþMæü$PÐ@þÄôý$Å 
AÐ@þM>Ô¶ýÐ@þ¬ E…¨.

3. 	™èþMæü$PÐ@þ ÑÔ¶ýÓçÜ±Ä¶ý$™èþ¯@þ$ MæüÍW E…yæþÐ@þ^èþ$a.

Mæü–™èþÅÐ@þ¬ : Ò$Ææÿ$ A¯óþMæü çÜ…§æþÆ>ÂËÌZ ÐóþÆóÿÓÆæÿ$ M>Ææÿ×ýÐ@þ¬Ë Ð@þË¯@þ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇÝë¢Ææÿ$; CÌê…sìý 3, 4 
E§éçßýÆæÿ×ýË$ ¡çÜ$Mö° õÜMæüÇ…_¯@þ §æþ™é¢…Ô¶ýÐ@þ¬ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ*ÌôýMæü ¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ýÐ@þ* ^èþÇa…^èþ…yìþ.

A¿êÅçÜ Ð@þ*ÍMæü 7.2
(1) 	 Mìü…¨ Ñ«§æþ…V> õÜMæüÇ…_¯@þ §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ ÌôýMæü ¨Ó¡Ä¶ý$ §æþ™é¢…Ô¶ýÐ@þ¬Ë$V> Ð@þÈYMæüÇ…^èþ…yìþ.
	 (i)	 çÜÓÄ¶ý$…V> ™èþÆæÿVæü†ÌZMìü Ððþãå ´ëuæÿÔ>ËÌZ° {ç³† ™èþÆæÿVæü†ÌZ° Ñ§éÅÆæÿ$¦Ë Äñý¬MæüP àfÆæÿ$ çÜÐ@þ*^éÆ>Ð@þ¬¯@þ$  

õÜMæüÇ…^éÆæÿ$.
	 (ii)	 {ç³† Ñ§éÅÇ¦ Äñý¬MæüP G™èþ$¢Ë çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ Oò³ M>Æ>ÅËÄ¶ý$Ð@þ¬¯@þMæü$ A™èþÅÐ@þçÜÆæÿÐ@þ¬V> ç³…í³…^éË° ´ëuæÿÔ>ËÌZ° Ô>ÈÆæÿMæü 

Ñ§éÅÑ¿êVæüÐ@þ¬ÌZ° ÇM>Ææÿ$z§éÓÆ> çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ õÜMæüÇ…^éÆæÿ$.
	 (iii)	 ¯é…§Šþç³NÆŠÿÌZ {ç³† Mæü$r$…º…ÌZ ´ëuæÿÔ>Ë Ñyìþ_¯@þ Ñ§éÅÆæÿ$¦Ë çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ {ç³™èþÅ„æü…V> C…sìý…sìýMìü Ððþãå õÜMæüÇ…^éÆæÿ$.
	 (iv)	 OòÜ¯ŒþÞ {´ëgñýMæü$t MöÆæÿMæü$ {ç³™èþÅ„æü…V> ByæþÑÌZMìü Ððþãå ^ðþrÏ¯@þ$ ç³ÇÖÍ…_ çÜÐ@þ*^éÆæÿÐ@þ$¯@þ$ õÜMæüÇ…^éÆæÿ$.
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Mö…^ðþ… Væü$Ææÿ$¢™ðþ^èþ$aMæü$…§é….

§æþ™é¢…Ô¶ý Ð@þÈYMæüÆæÿ×ý (Classification of data)
E§é: (1) JMæü ´ëuæÿÔ>ËÌZ 9Ð@þ ™èþÆæÿVæü†ÌZ° 50 Ð@þ$…¨ Ñ§éÅÆæÿ$¦ËMæü$ Ððþ¬§æþsìý Ä¶ýÊ°sŒý ç³È„æüÌZ Væü×ìý™èþ…ÌZ  

20 Ð@þ*Ææÿ$PËMæü$ ËÀ…_¯@þ Ð@þ*Ææÿ$PË$ Mìü…¨ Ñ«§æþ…V> E¯é²Æÿ¬.
20,  6,  14, 10, 13, 15, 12, 14, 17, 17, 18, 11, 19, 9,  16, 18, 14, 7, 17, 20, 
8,  15,  16, 10, 15, 12, 18, 17, 12, 11, 11, 10, 16, 14, 16, 18, 10, 7, 17, 14, 
20, 17, 13, 15, 18, 20, 12, 12, 15, 10
CMæüPyæþ õÜMæüÇ…_¯@þ çÜ…RêÅÆæÿ*ç³Ð@þ¬ÌZ° çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ HÐ@þ$…sêÆæÿ$?.......Ð@þ¬yìþ §æþ™é¢…Ô¶ýÐ@þ¬ 
©°ÌZ° {ç³† çÜ…QÅ¯@þ$ HÐ@þ$…sêÆæÿ$? .......{´ë´ë¢…Mæü…
Oò³ çÜÐ@þ*^éÆæÿÐ@þ¬ B«§éÆæÿ…V> Mìü…¨ {ç³Ô¶ý²Ë fÐéº$Ë¯@þ$ õÜMæüÇ…^èþ…yìþ.

	 (i) 	 15 Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ Ððþ¬™èþ¢… G…™èþ Ð@þ$…¨ ?	
	 (ii) 	15 Ð@þ*Ææÿ$PË Mæü…sôý A«¨Mæü Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ Ððþ¬™èþ¢… G…™èþ Ð@þ$…¨?	
	 (iii) 16 Ð@þ*Ææÿ$PË Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ Ððþ¬™èþ¢… G…™èþ Ð@þ$…¨?
	 (iv) A† ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ G°² E¯é²Æÿ¬?
	 (v)	 A™èþÅ«¨Mæü Ð@þ*Ææÿ$PË$ G°² E¯é²Æÿ¬?

ç³§æþ…yìþ, ^èþÇa§éª….

(1) 	 Ò$Mæü$ Oò³ {ç³Ô¶ý²Ë Äñý¬MæüP çÜÐ@þ*«§é¯@þÐ@þ¬ çÜ$Ë¿¶ý…V> ËÀ…_…§é ÌôýMæü {ç³†ÝëÇ Ð@þ*Ææÿ$PË¯@þ$ ç³ÇÖÍ…^èþÐ@þËíÜ Ð@þ_a…§é?
(2)	 Oò³ ç³°° çÜ$Ë¿¶ý™èþÆæÿ… ^óþÄ¶ý$yé°Mìü HÑ$ ^óþÄ¶ý$Ð@þ^èþ$a?

	 Ô>ÅÐŒþ$	 : 	 Oò³ çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ {ç³†ÝëÇ ç³ÇÖÍ…^èþyæþ… Ð@þË¯@þ ËÀçÜ$¢¯@þ²…§æþ$¯@þ D ç³° MìüÏçÙt™èþÆæÿ… Ð@þ$ÇÄ¶ý¬ ÑçÜ$Væü$  
MæüÍW…^óþ ç³° AÐ@þ#™èþ$…¨, M>± C_a¯@þ Ð@þ¬yìþ §æþ™é¢…Ô¶ý…¯@þ$ BÆøçßýÆæÿ×ý Ìôý§é AÐ@þÆøçßý×ý “MæüÐ@þ$…ÌZ Æ>íÜ¯@þ 
D ç³° çÜ$Ë¿¶ý™èþÆæÿ… AÐ@þ#™èþ$…¨.

Ô>ÅÐŒþ$ ^ðþí³µ¯@þÑ«§æþ…V> §æþ™é¢…Ô¶ýÌZ° Ð@þ*Ææÿ$PË¯@þ$ BÆøçßý×ý “MæüÐ@þ$…ÌZ Æ>§éª….
6, 7, 7, 8, 9, 10, 10, 10, 10, 10, 11, 11, 11, 12, 12, 12, 12, 12, 13, 13,  
14, 14, 14, 14, 14, 15, 15, 15, 15, 15, 16, 16, 16, 16, 17, 17, 17, 17, 17, 17,  
18, 18, 18, 18, 18, 19, 20, 20, 20, 20
çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ BÆøçßý×ý “MæüÐ@þ$…ÌZ Æ>Ä¶ý$yæþ… §éÓÆ> E§é. 1ÌZ° I§æþ$ {ç³Ô¶ý²Ë çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ çÜ$Ë¿¶ý…V> 

ËÀçÜ$¢¯é²Ä¶ý*? ©°° çÜÇ^èþ*yæþyæþ…yìþ.
çÜÇ^èþ*yæþyæþ… ¯@þ$…yìþ §æþ™é¢…Ô¶ý… BÆøçßý×ý “MæüÐ@þ$Ð@þ¬ÌZ AÐ@þ$Ææÿayæþ… Ð@þË¯@þ I§æþ$ ç³Ô¶ý²Ë çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ A† çÜ$Ë¿¶ý…V> 

ËÀÝë¢Ä¶ý$° çÜµçÙtÐ@þ˜™èþ$…¨.
Mö…^ðþ… Væü$Ææÿ$¢™ðþ^èþ$aMæü$…§é….

Ð@þ*Çt¯Œþ	: §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ ç³sìýtMæü Ææÿ*ç³…ÌZ AÐ@þ$Ça¯@þ Mæü*yé Oò³ ç³°° A™èþÅ…™èþ çÜ$Ë$Ð@þ#V> ^óþÄ¶ý$Ä¶ý$Ð@þ^èþ$a, ©°° Ð@þ$¯@þ…
Mìü…¨ ™èþÆæÿVæü†ÌZ ¯óþÆæÿ$aMæü$¯é²Ð@þ¬. D ç³sìýtMæü¯@þ$ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü A…sêÆæÿ$.

sîý^èþÆŠÿ	 :  Ð@þ*Èt¯Œþ, ^éÌê ^èþMæüP° çÜÐ@þ*«§é¯@þÐ@þ¬! Cç³šyæþ$ D ç³sìýtMæü¯@þ$ Oò³ E§é. 1 B«§éÆæÿ…V> ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$…yìþ.
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E§éçßýÆæÿ×ý (1)ÌZ A† ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ 6 Ð@þ$ÇÄ¶ý¬ A™èþÅ«¨Mæü Ð@þ*Ææÿ$PË$ 20 VæüËÐ@þ#. M>Ð@þ#¯@þ ç³sìýtMæüÌZ {´ë´ë¢…Mæü… 
Äñý¬MæüP °Ë$Ð@þ# Ð@þÆæÿçÜÌZ 6 ¯@þ$…yìþ 20 {´ë´ë¢…MæüÐ@þ¬Ë¯@þ$ Æ>Ä¶ý$…yìþ. Æðÿ…yæþÐ@þ °Ë$Ð@þ# Ð@þÆæÿ$çÜÌZ Væü×ý¯@þ _à²Ë¯@þ$, _Ð@þÇ 
°Ë$Ð@þ# Ð@þÆæÿ$çÜÌZ Væü×ý¯@þ _à²Ë¯@þ$ ÌñýMìüP…_ ´û¯@þ]ç³#¯@þÅÐ@þ¬¯@þ$ Æ>Ä¶ý$…yìþ.

´û¯@þ] ç³#¯@þÅÑ¿¶ýf¯@þ ç³sìýtMæü
 {´ë´ë¢…MæüÐ@þ¬      Væü×ý¯@þ _à²Ë$ ´û¯@þ] ç³#¯@þÅÐ@þ¬(f)(Ñ§éÅÆæÿ$¦Ë çÜ…QÅ) 

6 | 1
7 || 2
8
9

10 ||||| 5

11
12
13
14
15
16
17 |||||  | 6

18
19
20 |||| 4

Ððþ¬™èþ¢… N = 50
		    N A¯óþ¨ ´û¯@þ]ç³#¯éÅË Ððþ¬™èþ¢Ð@þ¬

ç³§æþ…yìþ, ^èþÇa§éª….

Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü (Grouped frequency distribution table)

Oò³ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæüÌZ
(1)	 D ç³sìýtMæü ^éÌê ò³§æþª¨V> A°í³çÜ$¢…¨ Mæü§é?
(2)	 Gç³šOyðþ™óþ §æþ™é¢…Ô¶ýÐ@þ¬ÌZ° {´ë´ë¢…MæüÐ@þ¬Ë çÜ…QÅ GMæü$PÐ@þV> E¯@þ²ç³šyæþ$ D ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ̂ óþÄ¶ý$yæþ… Mæüv¯@þ…

V> E…r$…¨ Mæü§é?
sîý^èþÆŠÿ	 :	Oò³ ^èþÆæÿa¯@þ$…yìþ Gç³šOyðþ™óþ §æþ™é¢…Ô¶ýÐ@þ¬ÌZ° {´ë´ë¢…MæüÐ@þ¬Ë çÜ…QÅ GMæü$PÐ@þV> E¯@þ²rÏÆÿ¬™óþ Ð@þÈYMæü–™èþ  

´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü ^éÌê ò³§æþª§ú™èþ$…¨. §é°° ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$yé°Mìü ^éÌê çÜÐ@þ$Ä¶ý$… ç³yæþ$™èþ$…¨. 
A° Ð@þ$¯@þMæü$ ™ðþË$çÜ$¢…¨. ç³sìýtMæü Äñý¬MæüP ÑÝë¢Æ>°² Ð@þ$ÇÄ¶ý¬ çÜÐ@þ$Ä¶ý$Ð@þ¬¯@þ$ ™èþWY…^èþ$r MöÆæÿMæü$ Mö°²  
E´ëÄ¶ý$Ð@þ¬Ë¯@þ$ çÜ*_…^èþ Ð@þ^èþ$a¯é?
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Æøíßý™Œþ	:	CÌê…sìý çÜÐ@þ$Ä¶ý$…ÌZ §æþ™é¢…Ô¶ýÐ@þ¬¯@þ$ çÜÐ@þ¬çßýÐ@þ¬Ë$V> Ñ¿¶ýh…^èþ…yìþ.
sîý^èþÆŠÿ : 	Ô¶ý»ê‹Ù Æøíßý™Œþ, §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP çÜÐ@þÊàË¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$r… A¯@þV> ™èþÆæÿVæü™èþ$Ë¯@þ$  

™èþÄ¶ý*Ææÿ$^óþíÜ¯@þrÏÆÿ¬™óþ §æþ™é¢…Ô¶ý  Ð@þÅÐ@þïÜ¦MæüÆæÿ×ý fÇW çÜÐ@þ$Ä¶ý$Ð@þ¬ ™èþVæü$Y™èþ$…¨. CÌê…sìý ç³sìýtMæüË¯óþ Ð@þÈYMæü–™èþ 
´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæüË$ A…sêÆæÿ$. 

CÌê…sìý ç³sìýtMæüË$ Æðÿ…yæþ$ ç³§æþ®™èþ$ËÌZ Æ>Ä¶ý$Ð@þ^èþ$a¯@þ$. (1) ÑÎ¯@þ ç³§æþ®†   (2) Ñ$¯@þàÆÿ¬…ç³# ç³§æþ®†
(1) ÑÎ¯@þ Ææÿ*ç³Ð@þ¬ (Ñ_e¯@þ² ™èþÆæÿVæü†) (Inclusive method)

6, 7, 7, 8, 9, 10, 10, 10, 10, 10, 11, 11, 11, 12, 12, 12, 12, 12, 13, 13,
14, 14, 14, 14, 14, 15, 15, 15, 15, 15, 16, 16, 16, 16, 17, 17, 17, 17, 17, 17,
18, 18, 18, 18, 18, 19, 20, 20, 20, 20
Oò³ §æþ™é¢…Ô¶ýÐ@þ¬ÌZ° A°²…sìýMæü¯@þ² _¯@þ² çÜ…QÅ  Ð@þ$ÇÄ¶ý¬ A°²…sìýMæü…sôý ò³§æþª çÜ…QÅ . A°²sìý Mæü¯@þ² ò³§æþª

Ð@þ$ÇÄ¶ý¬ B°²sìýMæü…sôý _¯@þ² çÜ…QÅË Ð@þ$«§æþÅ ¿ôý§æþÐ@þ¬ 20 - 6 = 14. D ¿ôý§æþÐ@þ¬¯@þ$ §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP ÐéÅí³¢ A…sêÆæÿ$.
D ÐéÅí³¢° §æþ–íÙtÌZ E…^èþ$Mö° §æþ™é¢…Ô¶ý…¯@þ$ GÌê…sìý ÒOÌñý¯@þ ™èþÆæÿVæü™èþ$Ë$V> ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$Ð@þ^èþ$a?

(i) 6  ¯@þ$…yìþ 8,  9 ¯@þ$…yìþ 11, 12 ¯@þ$…yìþ 14, 15 ¯@þ$…yìþ 17, 18 ¯@þ$…yìþ 20 Ìôý§é
(ii) 6 ¯@þ$…yìþ 10, 11 ¯@þ$…yìþ15, 16 ¯@þ$…yìþ 20 CÌê…sìý ™èþÆæÿVæü™èþ$Ë¯@þ$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$Ð@þ^èþ$a.
6 ¯@þ$…yìþ 10, 11 ¯@þ$…yìþ15 Ð@þ$ÇÄ¶ý¬ 16 ¯@þ$…yìþ 20 D ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° Oò³ §æþ™é¢…Ô¶ý… Äñý¬MæüP

´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$^óþ§éª….
Ð@þÈYMæü–™èþ ´û¯@þ] ç³#¯@þÅ ç³sìýtMæü (ÑÎ¯@þ ç³§æþ®†)

™èþÆæÿVæü† Væü×ý¯@þ _à²Ë$ ´û¯@þ] ç³#¯@þÅÐ@þ¬(f)(Ñ§éÅÆæÿ$¦Ë çÜ…QÅ)

 6 ¯@þ$…yìþ10 ||||| ||||| 10

11 ¯@þ$…yìþ 15 ..... .....
16 ¯@þ$…yìþ20 ..... 20

N =  50

™ðþË$çÜ$Mæü$…§é….

D ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþçÜ$¢¯@þ²ç³šyæþ$ 6, 10 Ð@þ$ÇÄ¶ý¬ Ðésìý Ð@þ$«§æþÅÌZ° A°² {´ë´ë¢…MæüÐ@þ¬Ë¯@þ$ 6 ¯@þ$…yìþ 10 D 
™èþÆæÿVæü†ÌZ ^óþÆæÿayæþ… fÇW…¨, M>ºsìýt ç³sìýtMæü ™èþÄ¶ý*Ææÿ$ ^óþõÜ D ç³§æþ®†° ÑÎ¯@þ ç³§æþ®† A° A…sêÆæÿ$. 6 ¯@þ$…yìþ 10, 

  Ýë…QÅMæü Ô>çÜˆÐ@þ¬ÌZ° Mö°² Ð@þÊË ç³§æþÐ@þ¬Ë$ (Basic terms in statistics)
(1) ™èþÆæÿVæü† (Class)	 :	 {´ë´ë¢…MæüÐ@þ¬Ë Äñý¬MæüP ÒOÌñý¯@þ çÜÐ@þÊàË¯@þ$ ™èþÆæÿVæü† A° A…sêÆæÿ$.

			 6 ¯@þ$…yìþ 10, 11 ¯@þ$…yìþ15  D ™èþÆæÿVæü™èþ$Ë¯@þ$ 6-10, 11-15 A° Mæü*yé Æ>Ýë¢Ææÿ$.
(2) ™èþÆæÿVæü† çßý§æþ$ªË$	 :	 ™èþÆæÿVæü† çÜ*_…^óþ çÜ…QÅË¯@þ$ ™èþÆæÿVæü† çßý§æþ$ªË$ A…sêÆæÿ$.

(Class limits) 		 6 ¯@þ$…yìþ 10 D ™èþÆæÿVæü†ÌZ 6 ™èþÆæÿVæü† ¨Væü$Ð@þ çßý§æþ$ª Ð@þ$ÇÄ¶ý¬ 10 ™èþÆæÿVæü† GVæü$Ð@þ çßý§æþ$ªË$ 
AÐ@þ#™éÆÿ¬. 

(3) ´û¯@þ]ç³#¯@þÅÐ@þ¬	 :	 {ç³† ™èþÆæÿVæü†ÌZ G°² {´ë´ë¢…M>Ë$ Ð@þÝë¢Äñý* B {´ë´ë¢…M>Ë Ððþ¬™èþ¢… çÜ…QÅ¯@þ$ 
(Frequency)		  B ™èþÆæÿVæü† Äñý¬MæüP ´û¯@þ]ç³#¯@þÅ… A…sêÆæÿ$. 

			 Oò³ ç³sìýtMæüÌZ 11 ̄ @þ$…yìþ 15 D ™èþÆæÿVæü†ÌZ 20 {´ë´ë¢…M>Ë$ Ð@þ^éaÆÿ¬. 11 ̄ @þ$…yìþ 15 D ™èþÆæÿVæü†ÌZ° 
´û¯@þ]ç³#¯@þÅÐ@þ¬¯@þ$ 20 A° A…sêÆæÿ$.
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4. 	 ™èþÆæÿVæü† A…™èþÆæÿÐ@þ¬ (Class width) :  AÑ_e¯@þ² ™èþÆæÿVæü™èþË$ C_a¯@þç³šyæþ$ Ð@þÆæÿ$çÜV> Ð@þ^óþa Æðÿ…yæþ$ ™èþÆæÿVæü™èþ$Ë Äñý¬MæüP 
¨Væü$Ð@þ (Ìôý§é GVæü$Ð@þ) çßý§æþ$ªË ™óþyé¯@þ$ ™èþÆæÿVæü† A…™èþÆæÿÐ@þ¬ A° A…sêÆæÿ$.

	 E§é:  5 - 10, 10 - 15, 15 - 20,  ......  CÌê…sìý ™èþÆæÿVæü™èþ$Ë$¯@þ²rÏÆÿ¬™óþ 5 - 10 ™èþÆæÿVæü† A…™èþÆæÿÐ@þ¬ 
=10 - 5 = 5 AÐ@þ#™èþ$…¨.

5. 	 ™èþÆæÿVæü† Ð@þ$«§æþÅ ÑË$Ð@þ (Class mark) : ™èþÆæÿVæü† Äñý¬MæüP ¨Væü$Ð@þ Ð@þ$ÇÄ¶ý¬ GVæü$Ð@þ çßý§æþ$ªË çÜÆ>çÜÇ° ™èþÆæÿVæü† Ð@þ$«§æþÅ 
ÑË$Ð@þ A…sêÆæÿ$.
	™èþÆæÿVæü† Ð@þ$«§æþÅ ÑË$Ð@þ  =  

™èþÆæÿVæü† ¨Væü$Ð@þ çßý§æþ$ª + ™èþÆæÿVæü† GVæü$Ð@þ çßý§æþ$ª	
2    

	E§é. 11 ¯@þ$…_ 15 D ™èþÆæÿVæü™èþ$Ë Ð@þ$«§æþÅÑË$Ð@þ  =       + 			
2    

= 
26
2  = 13

					       		    
  (2)	Ñ$¯@þàÆÿ¬…ç³# ç³§æþ®† (AÑ_e¯@þ² ™èþÆæÿVæü†) (Exclusive method)

E§é:  6,   10,   10.3,   11,   15.7,   19,   20,   12,   13 A¯óþ {´ë´ë¢…M>Ë$ CÐ@þÓºyézÆÿ¬. 
	  6-10, 11-15, 16-20 CÌê ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° §é° Ð@þÈYMæü–™èþ ´û¯@þ] ç³#¯@þÅ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.
Ýë«§æþ¯@þ:

™èþÆæÿVæü† Væü×ý¯@þ _à²Ë$	 ´û¯@þ] ç³#¯@þÅÐ@þ¬ (f)
6-10 || 2
11-15	 ||| 3

16-20	 || 2
 Oò³ ç³sìýtMæüÌZ C_a¯@þ çÜ…QÅËÌZ 10.3 Ð@þ$ÇÄ¶ý¬ 15.7 A¯óþ Æðÿ…yæþ$ {´ë´ë¢…M>Ë¯@þ$ ^óþÆóÿa AÐ@þM>Ô¶ý… Ìôý§æþ$.

	 G…§æþ$Mæü¯@þV> 10.3, 15.7 D çÜ…QÅË$ 6-10, 11-15, 16-20ËÌZ H ™èþÆæÿVæü†ÌZ Mæü*yé ^óþÆóÿa AÐ@þM>Ô¶ý…  
Ìôý§æþ$. ©° MöÆæÿMæü$ ™èþÆæÿVæü™èþ$Ë¯@þ$ Ð@þ*ÆæÿaÐ@þÌñý¯@þ$. M>Ð@þ#¯@þ D ™èþÆæÿVæü™èþ$Ë$ 5-10, 10-15, 15-20, ....... D Ñ«§æþ…V>  
Ð@þÆæÿ$çÜV> Æ>íÜ¯@þ Oò³ {ç³Ô¶ý² HÆæÿµyæþ§æþ$. 10 A¯óþ çÜ…QÅ¯@þ$ 5-10, 10-15ËÌZ H ™èþÆæÿVæü™èþ$ËÌZ ¯@þÐðþ*§æþ$ ^óþÄ¶ý*Í A¯@þ² {ç³Ô¶ý² 
HÆæÿµyæþ$™èþ$…¨, D Ayæþz…Mìü° §æþ*ÆæÿÐ@þ¬ ̂ óþÄ¶ý¬rMæü$ 10 A¯óþ çÜ…QÅ¯@þ$ 5-10 A¯óþ ™èþÆæÿVæü†ÌZ ̂ óþÆæÿaMæü$…yé 10-15 ™èþÆæÿVæü†ÌZ 
^óþÆæÿa…yìþ. M>Ð@þ#¯@þ 10 Äñý¬MæüP ¯@þÐðþ*§æþ$ 10-15 D ™èþÆæÿVæü†ÌZ AÐ@þ#™èþ$…¨. D ç³§æþª†° Ñ$¯@þàÆÿ¬…ç³# ç³§æþª† A…sêÆæÿ$. 
D ÆæÿMæüOÐðþ$¯@þ ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$MøÐ@þyæþ… Ð@þË¯@þ 10.3 Ð@þ$ÇÄ¶ý¬  15.7 çÜ…QÅË¯@þ$ ç³sìýtMæüÌZ ^óþÆæÿa Ð@þ_a…¨. 

Cç³šyæþ$ C§óþ Ñ«§æþ…V> ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° Ð@þ$ÇÄ¶ý¬ çÜ*^èþ¯@þË¯@þ$ ´ësìýçÜ$¢ ™èþÄ¶ý*Ææÿ$ ^óþíÜ¯@þ ç³sìýtMæü¯@þ$ ^èþ*yæþ…yìþ.
Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü (Ñ$¯@þàÆÿ¬…ç³# ç³§æþª†)

™èþÆæÿVæü† (AÑ_a¯@þ²) 
Ð@þ*Ææÿ$PË$

 Væü×ý¯@þ _à²Ë$ ´û¯@þ] ç³#¯@þÅÐ@þ¬ (f) 
(Ñ§éÅÆæÿ$¦Ë çÜ…QÅ)

  5-10 | 1
10-15   ||||| 5

         15-20	 || 2
20-25 | 1



118

(1) 		20 ¯@þ$…yìþ 25 D ™èþÆæÿVæü† Äñý¬MæüP ¨Væü$Ð@þ Ð@þ$ÇÄ¶ý¬ GVæü$Ð@þ çßý§æþ$ªË¯@þ$ Æ>Ä¶ý$…yìþ.

(2) 	35 ¯@þ$…yìþ 40 D ™èþÆæÿVæü† Äñý¬MæüP ™èþÆæÿVæü† Ð@þ$«§æþÅÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(3*) JMæü ™èþÆæÿVæü† Äñý¬MæüP Ð@þ$«§æþÅÑË$Ð@þ 10 ™èþÆæÿVæü† A…™èþÆæÿ… 6 AÆÿ¬¯@þ B ™èþÆæÿVæü† H¨?

(4)	  Mìü…¨ ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ.
    

™èþÆæÿVæü†  
(Ð@þÄ¶ý$çÜ$Þ çÜ….)

Væü×ý¯@þ _à²Ë$ ´û¯@þ]ç³#¯@þÅÐ@þ¬ ( f ) (Ñ§éÅÆæÿ$¦Ë çÜ…QÅ)

12-13 |||||

13-14 ||||| ||||| ||||

14-15
15-16 ||||

N=∑f = 35
		

(5) 	JMæü ´ëuæÿÔ>Ë Äñý¬MæüP çßýÇ™èþõÜ¯@þÌZ° 45 Ñ§éÅÆæÿ$¦ËÌZ {ç³† JMæüPÆæÿ$ ¯ésìý¯@þ Ððþ¬MæüPË çÜ…QÅ Mìü…§æþ CÐ@þÓºyìþ…¨.
	 3, 5, 7, 6, 4, 3, 5, 4, 3, 5, 4, 7, 5 , 3, 6, 6, 5, 3, 4, 5, 7, 3, 5, 6, 4, 4, 3,  

5, 6, 6, 4, 3, 5, 7, 3, 4, 5, 7, 6, 4, 3, 5, 4, 4, 7.
	 ©°° ºsìýt AÐ@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.

(6) 	π Äñý¬MæüP 50 §æþÔ>…Ô¶ý Ýë¦¯@þÐ@þ¬Ë Ð@þÆæÿMæü$VæüË ÑË$Ð@þ Mìü…§æþ CÐ@þÓºyìþ…¨.
    	 3.14159265358979323846264338327950288419716939937510 ©°°ºsìýt
    	 AÐ@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ. 

Ñ$¯@þàÆÿ¬…ç³# ç³§æþ®† (AÑ_a¯@þ² ™èþÆæÿVæü†)
G™èþ$¢ (òÜ….Ò$) Ñ§éÅÆæÿ$¦Ë çÜ…QÅ

145-150 18
150-155 27
155-160 3

ÑÎ¯@þ ç³§æþ®† (Ñ_a¯@þ² ™èþÆæÿVæü†)
º*r$ Äñý¬MæüP OòÜk Ñ§éÅÆæÿ$¦Ë çÜ…QÅ

2-4 12
 5-7 29

 8-10 7

Ð@þÈYMæü–™èþAÐ@þÈYMæü–™èþ

9Ð@þ ™èþÆæÿVæü†ÌZ° 
Ñ§éÅÆæÿ$¦Ë Äñý¬MæüP  

Ð@þÄ¶ý$çÜ$Þ
Ñ§éÅÆæÿ$¦Ë çÜ…QÅ

14 12

15 23

16 10

´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü

A¿êÅçÜ Ð@þ*ÍMæü 7.3

C¨ Væü$Ææÿ$¢…^èþ$Mø…yìþ.
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(7*) Mìü…¨ ç³sìýtMæüÌZ° çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ ºsìýt ™èþÆæÿVæü† A…™èþÆæÿÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ Ð@þ$ÇÄ¶ý¬ AÑ_e¯@þ² ™èþÆæÿVæü† Ð@þ$ÇÄ¶ý¬ 
Ñ_e¯@þ² ™èþÆæÿVæü™èþ$Ë$ VæüË ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$…yìþ.

        

(8)	 JMæü ´ëuæÿÔ>ËÌZ 9Ð@þ ™èþÆæÿVæü†ÌZ° 46 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë¯@þ$ ÐéÇÐéÇ Mæü…´ëçÜ$ »êMŠüÞÌZ° ò³°ÞÌŒý Äñý¬MæüP  
´÷yæþÐ@þ#¯@þ$ MöËÐ@þÐ@þ$° ^ðþ´ëµÆæÿ$. B ´÷yæþÐ@þ#Ë$ òÜ…. Ò$.ËÌZ Mìü…¨ Ñ«§æþ…V> E¯é²Æÿ¬.

    	 16,	 15,	 7,	 4.5,	 8.5,	 5.5,	 5,	 6.5,	 6,	 10,	 12,	
13,	 4.5,	 4.9, 	 16, 	 11,	  9.2,	 7.3,	 11.4,	 12.7,	 13.9,	 16, 
5.5,	 9.9, 	 8.4, 	 11.4,	 13.1, 	 15, 	 4.8, 	 10,  	 7.5, 	 8.5, 	 6.5, 
7.2, 	 4.5, 	 5.7, 	 16,  	 5.7, 	 6.9, 	 8.9, 	 9.2, 	 10.2, 	 12.3, 	 13.7, 
14.5,  	10

	 0-5, 5-10, 10-15, ..... D Ñ«§æþ…V> ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° Ñ$¯@þàÆÿ¬…ç³# ç³§æþ®†ÌZ Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ 
Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.

(9) 	JMæü FÇÌZ° çÜçßýM>Ææÿ ´ëËõÜMæüÆæÿ×ý Móü…{§æþ…ÌZ 50 Ð@þ$…¨ Ð@þÅMæü$¢Ë$ {ç³† JMæüPÆæÿ$ G°² ÎrÆæÿÏ ´ëË$ ´ùÝë¢Æø B 
çÜÐ@þ*^éÆæÿ… Mìü…§æþ CÐ@þÓºyìþ…¨

    	 27, 	 75,	 5,	 99,	 70,	 12,	 15,	 20,	 30,	 35,	 45,	 80,	  
77,	 90,	 92,	 72,	 4,	 33,	 22,	 15,	 20,	 28,	 29,	 14,	
16,        20,     72,	 81,	 85,	 10,	 16,	 9,	 25,	 23,	 26,	 46,	
55,	 56,	 66,	 67,	 51,	 57,	 44,	 43,	 6,	 65,	 42,	 36,	  
7,	 35

	 Äñý*VæüÅOÐðþ$¯@þ ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.

(10) JMæü çÜ…çÜ¦Mæü$ ¨ÐéÅ…Væü$Ë AÀÐ@þ–¨® °«¨ MöÆæÿMæü$ FâZå° 38 Ð@þ$…¨ {ç³† JMæüPÆæÿ$ Mö°² Ææÿ*´ëÄ¶ý$Ë$ C_aÇ.  
D çÜÐ@þ*^éÆæÿÐ@þ¬ Mìü…§æþ CÐ@þÓºyìþ…¨.

    	 101,   	 500, 	 401, 	 201, 	 301, 	 160, 	 210, 	 125,	 175,	 190,	 450,	 151,	
101,	 351,	 251,	  451,	  151,	 260,	 360,	 410,	 150,	 125,	 161,	 195,	
351,	 170,	 225,	 260,	 290,	 310,	 360,	 425,	 420,	 100,	 105,	 170,	
250,	 100

	 (i) 100-149, 150-199, 200-249, ... CÌê…sìý ™èþÆæÿVæü™èþ$Ë¯@þ¯@þ$ ¡çÜ$Mö° Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ 
ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$…yìþ.

	 (ii) ç³sìýtMæü ¯@þ$…yìþ 350 Ææÿ*. Ð@þ$ÇÄ¶ý¬ A…™èþMæü…sôý GMæü$PÐ@þ °«¨ C_a¯@þ ÐéÇ çÜ…QÅ G…™èþ¯ø A¨ Æ>Ä¶ý$…yìþ.

(i) (ii)™èþÆæÿVæü† Ð@þ$«§æþÅ ÑË$Ð@þ ´û¯@þ]ç³#¯@þÅÐ@þ¬
5 3

15 9
25 15
35 13

™èþÆæÿVæü† Ð@þ$«§æþÅ ÑË$Ð@þ ´û¯@þ]ç³#¯@þÅÐ@þ¬
22 6
24 7
26 13
28 4
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™ðþË$çÜ$Mæü$…§é….

  BÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü (Less than cumulative frequency)	

E§é: JMæü ´ëuæÿÔ>ËÌZ 50 Ð@þ$…¨ 9Ð@þ ™èþÆæÿVæü† Ñ§éÅÆæÿ$¦ËMæü$ Ððþ¬§æþsìý Ä¶ýÊ°sŒý ç³È„æüÌZ Væü×ìý™èþ…ÌZ 40 Ð@þ*Ææÿ$PËMæü$ ËÀ…_¯@þ 
Ð@þ*Ææÿ$PË ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü Mìü…§æþ CÐ@þÓºyìþ…¨.

™èþÆæÿVæü† ´û¯@þ]ç³#¯@þÅ… (Ñ§éÅÆæÿ$¦Ë çÜ…QÅ) (f)
0-10 02
10-20 12
20-30 20
30-40 16

Ððþ¬™èþ¢… N = 50
(1) 	 ç³sìýtMæü¯@þ$…yìþ Mìü…¨ ÐéM>ÅËÌZ° RêäË¯@þ$ ç³NÇ…^èþ…yìþ.

	(i) 	 10 ¯@þ$…yìþ 20 D ™èþÆæÿVæü† Äñý¬MæüP ¨Væü$Ð@þ çßý§æþ$ª  Ð@þ$ÇÄ¶ý¬  ™èþÆæÿVæü† GVæü$Ð@þ çßý§æþ$ª

	(ii) 	10 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ G…™èþ Ð@þ$…¨ ?   2

	(iii) 	20 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ G…™èþ Ð@þ$…¨? 2 +    = 14

	(iv) 	30 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ G…™èþ Ð@þ$…¨ ?  +   = 34

	(v) 	 40 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ G…™èþ Ð@þ$…¨ ?  +  = 50

C¨ Væü$Ææÿ$¢…^èþ$Mö…§é….

JMæü {ç³™óþÅMæüOÐðþ$¯@þ ™èþÆæÿVæü† Äñý¬MæüP ´û¯@þÅ]ç³#¯@þÅÐ@þ¬ Ð@þ$ÇÄ¶ý¬ §é° Ð@þ¬…§æþ$¯@þ² A°² ™èþÆæÿVæü™èþ$Ë ´û¯@þ]ç³#¯éÅË  
Ððþ¬™èþ¢Ð@þ¬¯@þ$, B ™èþÆæÿVæü† Äñý¬MæüP ™èþÆæÿVæü† GVæü$Ð@þ çßý§æþ$ª Mæü…sôý ™èþMæü$POÐðþ¯@þ çÜ…_™èþ ´û¯@þ]ç³#¯@þÅÐ@þ¬ A…sêÆæÿ$. Mæü$Ïç³¢…V> 
§é°° BÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅÐ@þ¬ A° Mæü*yé A…sêÆæÿ$.

 BÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅÐ@þ¬ ç³sìýtMæü Äñý¬MæüP ÑÐ@þÆæÿ×ý

™èþÆæÿVæü†  
Ð@þ*Ææÿ$PË$ 

´û¯@þ] 
ç³#¯@þÅÐ@þ¬

BÆøçßý×ý çÜ…_™èþ 
´û¯@þ]ç³#¯@þÅÐ@þ¬

0-10 2 2
10-20 12 2 + 12 = 
20-30 20 +20=34
30-40 16 34 +  =50

      Ððþ¬™èþ¢… 50

™èþÆæÿVæü† çÜ…_™èþ 
´û¯@þ] 

ç³#¯@þÅÐ@þ¬

BÆøçßý×ý çÜ…_™èþ  
´û¯@þ]ç³#¯@þÅ ÑÐ@þÆæÿ×ý

0-10 2 2 Ñ§éÅÆæÿ$¦ËMæü$ 10 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$
10-20 14 14 Ñ§éÅÆæÿ$¦ËMæü$ 20 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$
20-30 34 34 Ñ§éÅÆæÿ$¦ËMæü$ 30 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$

30-40 50 50 Ñ§éÅÆæÿ$¦ËMæü$ 40 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$
         Ððþ¬™èþ¢… 50
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 (2) ™èþÆæÿVæü† ¨Væü$Ð@þ çßý§æþ$ª Ä¶ý$…™èþ Ìôý§é AÐ@þÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü

™èþÆæÿVæü† ´û¯@þ] 
ç³#¯@þÅÐ@þ¬

çÜ…_™èþ 
´û¯@þ] ç³#¯@þÅÐ@þ¬

0-10 2 50
10-20 12 50 - 2 = 48
20-30 20 48 - 12 = 36
30-40 16 36 - 20 = 16
       Ððþ¬™èþ¢… 50

E§é: 	 JMæü Ýù¹ÆŠÿtÞMæüÏ»Œý sôýº$ÌŒý sñý°²‹Ü ´ùsîýË MöÆæÿMæü$ Ð@þ_a¯@þ BrV>â¶ýå Ð@þÄ¶ý$çÜ$ÞË Ð@þÈYMæüÆæÿ×ý Mìü…§æþ ç³sìýtMæüÌZ CÐ@þÓºyìþ…¨. 
§é° ¯@þ$…yìþ AÐ@þÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ.

Ýë«§æþ¯@þ: AÐ@þÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅ ç³sìýtMæü

Ð@þÄ¶ý$çÜ$Þ (çÜ….) Væü×ý¯@þ _à²Ë$ ´û¯@þ]ç³#¯@þÅ… 
(BrV>â¶ýå çÜ…QÅ)

™èþÆæÿVæü† ¨Væü$Ð@þ çßý§æþ$ª Ìôý§é AÐ@
þÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅÐ@þ¬

10-12 |||||  |||| 09      50

12 – 14 ||||| ||||| ||||| |||||  |||  - 9 = 41

14-16 ||||| |||||  ||| 41 - 23 = 

16– 18 ||||| 05  - 13 =                  

Ððþ¬™èþ¢… N = 50

(1)  Mìü…¨ çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü ç³NÇ¢ ^óþÄ¶ý$…yìþ

™èþÆæÿVæü†  (G™èþ$¢&òÜ….ËÌZ) ´û¯@þ] ç³#¯@þÅÐ@þ¬ (Ñ§éÅÇ¦ çÜ…QÅ) BÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅ…

150-153 05 05
153-156 07 05+  = 
156-159 15  + 15 =  
159-162 10      +  = 37
162-165 05 37+5=42
165-168 03        +  = 45

Ððþ¬™èþ¢Ð@þ¬ N = 45

™èþÆæÿVæü† çÜ…_™èþ 
´û¯@þ]  

ç³#¯@þÅÐ@þ¬

™èþÆæÿVæü† ¨Væü$Ð@þ çßý§æþ$ª Ìôý§é AÐ@þÆøçßý×ý çÜ…_™èþ  
´û¯@þ]ç³#¯@þÅ ÑÐ@þÆæÿ×ý

0-10 50 50 Ñ§éÅÆæÿ$¦ËMæü$ 0 Ìôý§é 0 Mæü…sñý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ 
ËÀ…^ðþ¯@þ$.

10-20 48 48 Ñ§éÅÆæÿ$¦ËMæü$ 10 Ìôý§é10 Mæü…sñý GMæü$PÐ@þ 
Ð@þ*Ææÿ$PË$ ËÀ…^ðþ¯@þ$.

20-30 36 36 Ñ§éÅÆæÿ$¦ËMæü$20 Ìôý§é 20 Mæü…sñý GMæü$PÐ@þ 
Ð@þ*Ææÿ$PË$ ËÀ…^ðþ¯@þ$.

30-40 16 16 Ñ§éÅÆæÿ$¦ËMæü$ 30 Ìôý§é 30 Mæü…sñý GMæü$PÐ@þ 
Ð@þ*Ææÿ$PË$ ËÀ…^ðþ¯@þ$. 

A¿êÅçÜ Ð@þ*ÍMæü 7.4
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(2)  Mìü…¨ çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü¯@þ$ ç³NÇ¢ ^óþÄ¶ý$…yìþ.

™èþÆæÿVæü† (¯ðþËçÜÇ B§éÄ¶ý$… Ææÿ*.Ë$) ´û¯@þ] ç³#¯@þÅ… (Ð@þÅMæü$¢Ë çÜ…QÅ) AÐ@þÆøçßý×ý ´û¯@þ]ç³#¯@þÅ…

1000-5000 45 ..........
5000-10000 19 ..........

10000-15000 16 ..........
15000-20000 02 ..........
20000-25000 05 ..........

Ððþ¬™èþ¢… N = 87

(3)  JMæü ™èþÆæÿVæü†ÌZ° 62 Ñ§éÅÆæÿ$¦ËMæü$ Væü×ìý™èþÐ@þ¬ÌZ 100 Mìü ËÀ…_¯@þ Ð@þ*Ææÿ$PË$ Mìü…§æþ CÐ@þÓºyìþ¯@þ¨. 
	 0-10, 10-20 ..... D ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° ´û¯@þ] ç³#¯@þÅ ç³sìýtMæü Ð@þ$ÇÄ¶ý¬ çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü  

(AÐ@þÆøçßý×ý)¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.  
	 55,	 60,	 81,	 90,	 45,	 65,	 45,	 52,	 30,	 85,	 20,	 10,		
	 75,	 95,	 09,	 20,	 25,	 39,	 45,	 50,	 78,	 70,	 46,	 64,		
	 42,	 58,	 31,	 82,	 27,	 11,	 78,	 97,	 07,	 22,	 27,	 36,		
	 35,	 40,	 75,	 80,	 47,	 69,	 48,	 59,	 32,	 83,	 23,	 17,		
	 77,	 45,	 05,	 23,	 37,	 38,	 35,	 25,	 46,	 57,	 68,	 45,		
	 47,	 49

™èþÄ¶ý*Ææÿ$ ^óþíÜ¯@þ ç³sìýtMæü ¯@þ$…yìþ Mìü…¨ {ç³Ô¶ý²Ë fÐéº$Ë$ Æ>Ä¶ý$…yìþ.
	(i) 	 40 Ìôý§é 40 Mæü…sôý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	(ii) 	90 Ìôý§é 90 Mæü…sôý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	(iii) 	60 Ìôý§é 60 Mæü…sôý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	(iv) 	0-10 D ™èþÆæÿVæü† Äñý¬MæüP AÐ@þÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅÐ@þ¬ G…™èþ?

(4) 	 Oò³ E§éçßýÆæÿ×ý (3) Äñý¬MæüP BÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþíÜ, Mìü…¨ {ç³Ô¶ý²ËMæü$ fÐéº$Ë$  
Æ>Ä¶ý$…yìþ.

	 (i) 	 40 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	 (ii) 	10 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	 (iii) 	60 Mæü…sñý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ G…™èþ?
	 (iv) 	50-60 D ™èþÆæÿVæü† Äñý¬MæüP BÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅÐ@þ¬ G…™èþ?

™ðþË$çÜ$Mæü$…§é….

  Móü…{§æþ Ýë¦±Ä¶ý$ MöË™èþË$ (Measures of central tendancy)

	 Móü…{©Ä¶ý$ {ç³Ð@þ–†¢ : çÜÆóÿÓÌZ ËÀ…_¯@þ Ýë…QÅMæü §æþ™é¢…Ô¶ýÐ@þ¬ËÌZ Ýë«§éÆæÿ×ý…V> JMæü «§æþÆæÿÃÐ@þ¬ Mæü°µçÜ$¢…¨. §æþ™é¢…Ô¶ýÐ@
þ¬ÌZ° H§óþ° çÜ…QÅ Äñý¬MæüP ^èþ$r$t ç³MæüPË C™èþÆæÿ çÜ…QÅË Ýë…{«§æþ™èþ A«¨Mæü…V> Mæü¯@þºyæþ$™èþ$…¨. çÜÐ@þÊçßý… Äñý¬MæüP D «§æþÆæÿÃÐ@
þ¬¯@þ$ çÜÐ@þÊçßý… Äñý¬MæüP Móü…{©Ä¶ý$ {ç³Ð@þ–†¢ A…sêÆæÿ$.
	 çÜÐ@þÊçßý…ÌZ° H çÜ…QÅ ^èþ$r$tç³MæüPË C™èþÆæÿ çÜ…QÅË Äñý¬MæüP Ýë…{§æþ™èþ A«¨Mæü…V> E…r$…§ø, B çÜ…QÅ  
B çÜÐ@þÊà°Mìü {´ë†°«§æþÅ… Ð@þíßýçÜ$¢…§æþ° A…sêÆæÿ$. CÌê…sìý çÜ…QÅ¯@þ$ Móü…{©Ä¶ý$ Ýë¦¯@þ MöË™èþË$ A…sêÆæÿ$.
	 Ýë…QÅMæü Ô>çÜˆÐ@þ¬ÌZ Móü…{©Ä¶ý$ {ç³Ð@þ–†¢° ºsìýt §é° Móü…{©Ä¶ý$ Ýë¦¯@þ MöË™èþË¯@þ$ Mìü…¨ Ñ«§æþ…V> Eç³Äñý*WÝë¢Ææÿ$.
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(1)	 çÜVæür$ (Mean)ः §æþ™é¢…Ô¶ýÐ@þ¬ÌZ° A°² çÜ…QÅË Äñý¬MæüP A…MæüVæü×ìý™èþ çÜÆ>çÜÇ° A §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP  çÜVæür$ 
A…sêÆæÿ$.

		 §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP çÜVæür$ =  
§æþ™é¢…Ô¶ý…ÌZ° A°² çÜ…QÅË Ððþ¬™èþ¢…

§æþ™é¢…Ô¶ý…ÌZ° Ððþ¬™èþ¢… çÜ…QÅË$   

E§é: (1) 25, 30, 27, 23 Ð@þ$ÇÄ¶ý¬ 25 D çÜ…QÅË çÜVæür$¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

Ýë«§æþ¯@þ ः 25 30 27 23 25
5

130
5

+ + + +
=  = 26

E§é: (2) 35 Ð@þ$…¨ 9Ð@þ ™èþÆæÿVæü† Ñ§éÅÆæÿ$¦ËMæü$ AÆæÿ¦ çÜ…Ð@þ™èþÞÆæÿ ç³È„æüËÌZ ½fVæü×ìý™èþ…ÌZ 40 Ð@þ*Ææÿ$PËMæü$  
ËÀ…_¯@þ Ð@þ*Ææÿ$PË$ Mìü…¨ Ñ«§æþ…V> E¯é²Æÿ¬. Ðésìý ¯@þ$…yìþ Ð@þ*Ææÿ$PË Äñý¬MæüP çÜVæür$¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
	40, 	35, 	 30,	  25,	  23,	  20,	  14,	  15,	  16,	  20,	  17,	  37,	  		

	 37,	  20, 	36, 	16,	  30, 	 25, 	 25, 	 36, 	 37, 	 39, 	 39, 	 40,	  		
	 15, 	16, 	 17, 	30, 	 16, 	 39, 	 40, 	 35, 	 37, 	 23,	 16.
Ýë«§æþ¯@þ : CMæüPyæþ C_a¯@þ çÜ…QÅË$ GMæü$PÐ@þ E…yæþyæþ… Ð@þË¯@þ Ððþ¬™èþ¢Ð@þ¬¯@þ$ Mæü¯@þ$Vö¯@þÐ@þ^èþ$a, M>° çÜ…QÅË¯@þ$ Væü×ìý…^èþ$r  

MìüÏçÙtÐ@þ$Væü$¯@þ$. C^èþar {ç³† 3Væü$Ææÿ$ Ñ§éÅÆæÿ$¦ËMæü$ JMöPMæüPÇMìü 30 Ð@þ*Ææÿ$PË$ E¯é²Æÿ¬. ÐéÇ Ð@þ*Ææÿ$PË Ððþ¬™èþ¢…  
30 + 30 + 30 = 90  CÌê ^óþÄ¶ý$yæþ… Mæü…sôý 30 ´ 3 = 90 A° ^óþÄ¶ý$yæþ… çÜ$Ë¿¶ý… AÐ@þ#™èþ$…¨. §é° Væü$Ç…_ 
´û¯@þ]ç³#¯@þÅ ç³sìýtMæü Eç³Äñý*Væüç³yæþ$™èþ$…¨.

Ð@þ*Ææÿ$PË$ Ñ§éÅÆæÿ$¦Ë çÜ…QÅ fi ´ xi

14 1 14 ´ 1 = 14
15 2 15 ´ 2  = ....
16 5    16 ´ .... = ....
17 2 17 ´ 2 = 34
20 3  .... ´ 3 = ....
23 2 23 ´ 2 = ....
25 3 25 ´ 3 = .....
30 3 .... ´ .... = ....
35 2 35 ´ 2 = 70
36 2 .... ´ .... = ....
37 4 ..... ´ .... = ....
39 3 39 ´ 3 = 117
40 3 .... ´ .... = 120

N= ∑ fi xi = 956

			  çÜVæür$  x 	 =	 f x
N
i i∑ =

956
35

				   =	 27.31 (çÜ$Ð@þ*Ææÿ$V>)
	\   C_a¯@þ §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP çÜVæür$ 27.31 AÐ@þ#™èþ$…¨.

Ýë…QÅMæü Ô>çÜˆÐ@þ¬ÌZ 
i

n

=
∑

1
A¯óþ _çßý²Ð@þ¬¯@þ$ 

Eç³Äñý*W…^èþyæþ… çÜ$Ë$Ð@þ#V> E…r$…¨. 
i

n

=
∑

1
 

fi xi ©° AÆæÿ¦Ð@þ¬¯@þ$ AÆæÿ¦… ^óþçÜ$Mæü$…§é….  
i A¯óþ¨ «§æþ¯@þ ç³NÆæÿ~ çÜ…QÅ fi A¯óþ¨ 

Ñ§éÅÆæÿ$¦Ë Äñý¬MæüP ´û¯@þ] ç³#¯@þÅÐ@þ¬ xi 
Ð@þ*Ææÿ$PË$ ËÀ…_¯@þÑ A° A¯@þ$Mæü$…§é….   
S (íÜV>Ã) A¯óþ _çßý²Ð@þ¬ Ððþ¬™èþ¢Ð@þ¬ Væü$Ç…_ 

Ðéyæþºyæþ$™èþ$…¨. 
i

n

=
∑

1
 A¯óþ _çßý²Ð@þ¬ i 

Äñý¬MæüP 1 ¯@þ$…yìþ n ÑË$Ð@þËMæü$ n ç³§æþÐ@þ¬Ë 

Ððþ¬™èþ¢Ð@þ¬¯@þ$ çÜ*_çÜ$¢…¨.
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(2)	 Ð@þ$«§æþÅVæü™èþÐ@þ¬ (Median) ः §æþ™é¢…Ô¶ýÌZ° çÜ…QÅË¯@þ$ BÆøçßý×ý (Ìôý§é AÐ@þÆøçßý×ý) “MæüÐ@þ$…ÌZ Æ>Ýë¢Ææÿ$. CÌê Æ>Ä¶ý$V> 
§é°ÌZ, Ð@þ$«§æþÅÌZ Ð@þ^óþa çÜ…QÅ¯@þ$ B §æþ™é¢…Ô¶ý… Ð@þ$«§æþÅVæü™èþÐ@þ¬ A…sêÆæÿ$.

§æþ™é¢…Ô¶ýÐ@þ¬ÌZ {´ë´ë¢…M>Ë çÜ…QÅ çÜÇ çÜ…QÅ AÆÿ¬¯@þ Ð@þ$«§æþÅÌZ Ð@þ^óþa Æðÿ…yæþ$ çÜ…QÅË çÜÆ>çÜÇ° §é° Ð@þ$«§æþÅVæü™èþÐ@þ¬ A…sêÆæÿ$.
E§é. (1)    72,  66,  87,  92,  63,  78,  54  D §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP Ð@þ$«§æþÅVæü™èþÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ ः  C_a¯@þ çÜ…QÅË¯@þ$ BÆøçßý×ý “MæüÐ@þ$…ÌZ Æ>§éª…
		  54,   63,   66,   72,   78,   87,   92
		  D AÐ@þ$ÇMæüÌZ° ¯éËYÐ@þ çÜ…QÅ Ð@þ$«§æþÅÌZ E…¨, A¨ 72.
		  \ 	 C_a¯@þ §æþ™é¢…Ô¶ý Ð@þ$«§æþÅVæü™èþÐ@þ¬  = 72

E§é. (2)	 30, 25, 32, 23, 42, 36, 40, 33, 21, 43  D §æþ™é¢…Ô¶ýÐ@þ¬ Äñý¬MæüP Ð@þ$«§æþÅVæü™èþÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ
Ýë«§æþ¯@þ:	 C_a¯@þ {´ë´ë¢…M>Ë¯@þ$ BÆøçßý×ý “MæüÐ@þ$…ÌZ Æ>§é®….
		  21,  23,  25,  30,  32,  33,  36,  40,  42,  43
		  CMæüPyæþ 10 {´ë´ë¢…M>Ë$¯é²Æÿ¬. A¯@þV> çÜÇ çÜ…QÅ
		  \	 I§æþÐ@þ Ð@þ$ÇÄ¶ý¬ BÆæÿÐ@þ CÌê Æðÿ…yæþ$ çÜ…QÅË$ Ð@þ$«§æþÅÌZ Ð@þÝë¢Æÿ¬. AÑ Ð@þÆæÿ$çÜV> 32 Ð@þ$ÇÄ¶ý¬ 33.

		  \ 	 §æþ™é¢…Ô¶ý Ð@þ$«§æþÅVæü™èþÐ@þ¬  =  32 33
2

65
2

+
=  = 32.5

BÌZ_§éª….

§æþ™é¢…Ô¶ýÌZ° çÜ…QÅË çÜ…QÅ n AÆÿ¬¯@þç³#yæþ$,
(i)	 n »ôýíÜ çÜ…QÅ AÆÿ¬¯@þrÏÆÿ¬™óþ G¯@þ²Ð@þ {´ë´ë¢…Mæü… B §æþ™é¢…Ô¶ý… Ð@þ$«§æþÅVæü™èþÐ@þ¬ AÐ@þ#™èþ$…¨?
(ii)	n çÜÇ çÜ…QÅ AÆÿ¬¯@þç³šyæþ$ G¯@þ²Ð@þÆðÿ…yæþ$ {´ë´ë¢…M>Ë çÜÆ>çÜÇ B §æþ™é¢…Ô¶ý Ð@þ$«§æþÅVæü™èþÐ@þ¬ AÐ@þ#™èþ$…¨?

(3)	 ºçßý$â¶ýMæüÐ@þ¬ (Mode)ः §æþ™é¢…Ô¶ýÐ@þ¬ÌZ A°²…sìý Mæü…sôý A™èþÅ«¨Mæü ÝëÆæÿ$Ï Ð@þ^óþa çÜ…QÅ B §æþ™é¢…Ô¶ý ºçßý$â¶ýMæüÐ@þ¬ 
AÐ@þ#™èþ$…¨.

E§é. (1)    90,  55,  67,  55,  75,  75,  40,  35,  55,  95  D §æþ™é¢…Ô¶ýÐ@þ¬ ºçßý$â¶ýMæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ:  §æþ™é¢…Ô¶ý…ÌZ° çÜ…QÅË$ BÆøçßý×ý “MæüÐ@þ$Ð@þ¬ÌZ AÐ@þ$Ça¯@þrÏÆÿ¬™óþ H çÜ…QÅ A™èþÅ«¨Mæü ÝëÆæÿ$Ï Ð@þ_a…§ø, ©°°  
Væü$Ç¢…^èþyæþ… ^éÌê çÜ$Ë¿¶ýÐ@þ$Ð@þ#™èþ$…¨.
	 C_a¯@þ §æþ™é¢…Ô¶ý… Äñý¬MæüP BÆøçßý×ý “MæüÐ@þ$… ः   35,  40,  55,  55,  55,  67,  75, 75 90, 95 
	 ©°° ºsìýt A™èþÅ«¨Mæü ÝëÆæÿ$Ï Ð@þ_a¯@þ çÜ…QÅ =  55
	 \ 	 C_a¯@þ §æþ™é¢…Ô¶ý ºçßý$â¶ýMæü… 55.

E§é.(2) JMæü ç³Ç“Ô¶ýÐ@þ$ÌZ M>ÇÃMæü$Ë Äñý¬MæüP Ð@þÄ¶ý$çÜ$ÞË$ Mìü…¨ ç³sìýtMæüÌZ CÐ@þÓyæþ… fÇW…¨.

Ð@þÄ¶ý$çÜ$Þ (çÜ….) 19 21 25 27 30
M>ÇÃMæü$Ë$ 5 15 13 15 7

©° ¯@þ$…yìþ Ð@þÄ¶ý$çÜ$ÞË$ Äñý¬MæüP ºçßý$â¶ýMæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ.
Ýë«§æþ¯@þ: CMæüPyæþ A™èþÅ«¨Mæü ´û¯@þ]ç³#¯@þÅÐ@þ¬ 15. M>° D ´û¯@þ]ç³#¯@þÅÐ@þ¬ Æðÿ…yæþ$ {´ë´ë¢…M>Ë¨.

	   \  ºçßý$â¶ýMæüÐ@þ¬ = 21 Ð@þ$ÇÄ¶ý¬ 27 	 \  Ð@þÄ¶ý$çÜ$ÞË Äñý¬MæüP ºçßý$â¶ýMæüÐ@þ¬ 21 çÜ…. Ð@þ$ÇÄ¶ý¬  27 çÜ….
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A¿êÅçÜ Ð@þ*ÍMæü 7.5

(1)	 Ð@þ¬Mæü$…§Šþ Äñý¬MæüP 7çÜ….Ë ÝùÄ¶ý*¼¯Œþ E™èþµ†¢ GMæüÆ>°Mìü MìüÓ…sêâ¶ýåÌZ 10,7,5,3,9,6,9. ©°° ºsìýt 
GMæüÆæÿÐ@þ¬ E™èþµ†¢ Äñý¬MæüP çÜVæür$¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(2)	 C_a¯@þ §æþ™é¢…Ô¶ý… Äñý¬MæüP Ð@þ$«§æþÅVæü™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ 59,75,68,70,74,75,80

(3)	 Væü×ìý™èþÐ@þ¬ Äñý¬MæüP C…sìýç³°ÌZ (Assignment) 7Væü$Ææÿ$ Ñ§éÅÆæÿ$¦ËMæü$ 100 Ð@þ*Ææÿ$PËMæü$ ËÀ…_¯@þ Ð@þ*Ææÿ$PË$ Mìü…¨ 
Ñ«§æþ…V> E¯é²Æÿ¬.	 99, 100, 95, 100, 100, 80, 90. ©°° ºsìýt ËÀ…_¯@þ Ð@þ*Ææÿ$PË Äñý¬MæüP  
ºçßý$â¶ýMæüÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(4)	 JMæü ç³Ç“Ô¶ýÐ@þ$ÌZ° 30 Ð@þ$…¨ M>ÇÃMæü$ËMæü$  ËÀ…^óþ ¯ðþËçÜÇ i™éË$ Ææÿ*.ËÌZ Mìü…¨ Ñ«§æþ…V> E¯é²Æÿ¬.
		 5000, 7000, 3000, 4000, 4000, 3000, 3000, 3000, 8000, 4000, 				  

4000, 9000, 3000, 5000, 5000, 4000, 4000, 3000, 5000, 5000, 				  
6000, 8000, 3000, 3000, 6000, 7000, 7000, 6000, 6000, 4000  

		 ©°° ºsìýt M>ÇÃMæü$Ë Äñý¬MæüP ¯ðþËçÜÇ i™èþÐ@þ¬ Äñý¬MæüP çÜVæür$¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(5)	 JMæü º$rtÌZ° 10 rÐ@þ*sêËÌZ {ç³†§é° ºÆæÿ$Ð@þ# “V>Ð@þ¬ËÌZ 60, 70, 90, 95, 50, 65,70, 80, 85, 95. 

©° ¯@þ$…yìþ rÐ@þ*sêË ºÆæÿ$Ð@þ# Äñý¬MæüP Ð@þ$«§æþÅVæü™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(6)	 JMæü àMîü “MîüyéM>Ææÿ$yæþ$ 9 ´ùsîýËÌZ ^óþíÜ¯@þ VøÌŒýÞ Mìü…¨ Ñ«§æþ…V> E¯é²Æÿ¬.
		 5, 4, 0, 2, 2, 4, 4, 3, 3 Òsìý° ºsìýt çÜVæür$, Ð@þ$«§æþÅVæü™èþÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ºçßý$â¶ýMæüÐ@þ¬Ë¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(7)		 50 çÜ…QÅË Äñý¬MæüP çÜVæür$ 80. M>° §é°ÌZ° 19 A¯óþ {´ë´ë¢…M>°Mìü º§æþ$Ë$V> 91 A° ™èþç³šV> ¡çÜ$Möºyìþ…§æþ° 

™èþÆæÿ$Ðé™èþ VæüÐ@þ$°…^èþyæþ… fÇW…¨, AÆÿ¬¯@þ ™èþç³š çÜÇ¨¨ª¯@þ ™èþÆæÿ$Ðé™èþ çÜVæür$ G…™èþ?
(8)	 C^èþar 10 çÜ…QÅË$ BÆøçßý×ý “MæüÐ@þ$…ÌZ AÐ@þ$Ææÿayæþ… fÇW…¨. 2, 3, 5, 9, x + 1, x + 3, 14, 16, 19, 

20 Òsìý Ð@þ$«§æþÅVæü™èþÐ@þ¬ 11 AÆÿ¬¯@þrÏÆÿ¬™óþ  x ÑË$Ð@þ¯@þ$ Mö¯@þ$Vö¯@þ…yìþ.
(9*)		35 çÜ…QÅË çÜVæür$ 20. ÒsìýÌZ Ððþ¬§æþsìý 18 çÜ…QÅË Äñý¬MæüP çÜVæür$ 15 Ð@þ$ÇÄ¶ý¬ _Ð@þÇ 18 çÜ…QÅË Äñý¬MæüP 

çÜVæür$ 25 AÆÿ¬¯@þrÏÆÿ¬™óþ 18Ð@þ {´ë´ë¢…MæüÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
(10) 	I§æþ$ {´ë´ë¢…M>Ë çÜVæür$ 50. ÒsìýÌZ JMæü {´ë´ë¢…Mæü… ™èþWY¯@þ çÜVæür$ 45 AÐ@þ#™èþ$…¨. AÆÿ¬™óþ B {´ë´ë¢…Mæü… H¨?
(11*) JMæü ™èþÆæÿVæü†ÌZ 40 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë$ VæüËÆæÿ$ ÐéÇÌZ 15 Ð@þ$…¨ A»ê¾Æÿ¬Ë$. JMæü ç³È„æüÌZ A»ê¾Æÿ¬ËMæü$ ËÀ…_¯@þ 

Ð@þ*Ææÿ$PË çÜVæür$ 33 Ð@þ$ÇÄ¶ý¬ BÐ@þ*ÃÆÿ¬ËMæü$ ËÀ…_¯@þ Ð@þ*Ææÿ$PË çÜVæür$ 35. Òsìý° ºsìýt ™èþÆæÿVæü†ÌZ° Ððþ¬™èþ¢… 
Ñ§éÅÆæÿ$¦ËMæü$ ËÀ…_¯@þ Ð@þ*Ææÿ$PË çÜVæür$¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(12)		10 Ñ§éÅÆæÿ$®Ë Äñý¬MæüP ºÆæÿ$Ð@þ# Mìü.“V>ËÌZ Mìü…¨ Ñ«§æþ…V> CÐ@þÓºyìþ…¨. 40, 35, 42, 43, 37, 35, 37, 37, 
42, 37 Òsìý° ºsìýt ºçßý$â¶ýMæüÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(13) 	Mìü…¨ ç³sìýtMæüÌZ Mö°² Mæü$r$…»êËÌZ° 14 çÜ….ËÌZç³# í³ËÏË çÜ…QÅ ^èþ*ç³ºyìþ…¨. ©° B«§éÆæÿ…V> 14 çÜ….Ë ÌZç³# 
í³ËÏË çÜ…QÅË Äñý¬MæüP ºçßý$â¶ýMæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ. 

í³ËÏË çÜ…QÅ 1 2 3 4
Mæü$r$…»êË$ (´û¯@þ]ç³#¯@þÅÐ@þ¬) 15 25 5 5

(14) Mìü…¨ §æþ™é¢…Ô>Ë ºçßý$â¶ýMæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ
ËÀ…_¯@þ Ð@þ*Ææÿ$PË çÜ…QÅ 35 36 37 38 39 40

Ñ§éÅÆæÿ$¦Ë çÜ…QÅ 09 07 09 04 04 02
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	 "Móü…{©Ä¶ý$ {ç³Ð@þ–†¢ MöË™èþËÌZ H MöË™èþË$ ¡çÜ$MøÐ@þyæþ… Äñý*VæüÅÐ@þ¬V> E…r$…¨? D {ç³Ô¶ý²Mæü$ çÜÐ@þ*«§é¯@þÐ@þ¬, Ðésìý° 
H M>Ææÿ×ý…™ø G¯@þ$²MøÐéË¯óþ §é°™ø çÜ…º…«§æþ… E…r$…¨.
	 JMæü “MìüMðüsŒý “MîüyéM>Ææÿ$yæþ$ Ððþ¬™èþ¢Ð@þ¬ ç³§æþMö…yæþ$ BrËÌZ Ð@þÆæÿçÜ$V> 41, 58, 35, 80, 23, 12, 63, 48, 107, 
9 Ð@þ$ÇÄ¶ý¬ 73 ç³Ææÿ$Væü$Ë$ ¡íÜ¯éyæþ$. A™èþ° ÝëÐ@þ$Æ>¦Å°² °Ææÿ~Æÿ¬çÜ$¢¯@þ²ç³šyæþ$ A™èþ¯@þ$ {ç³† BrÌZ ¡íÜ¯@þ ç³Ææÿ$Væü$Ë¯@þ$ §æþ–íÙtÌZMìü 
¡çÜ$MøÐ@þËíÜ¯@þ AÐ@þçÜÆæÿÐ@þ¬ E…¨. M>Ð@þ#¯@þ A™èþ° ç³Ææÿ$Væü$Ë Móü…{©Ä¶ý$ {ç³Ð@þ–†¢ Äñý¬MæüP çÜVæür$¯@þ$ °Ææÿ~Æÿ¬…^èþyæþ…  
Äñý*VæüÅOÐðþ$¯@þ¨ AÐ@þ#™èþ$…¨.
	 A§óþ Ñ«§æþ…V> ºrtË$ ™èþÄ¶ý*Ææÿ$^óþõÜ H§óþ° Mæü…ò³±ÌZ H MöË™èþVæüË çÙÆŠÿtË$ GMæü$PÐ@þ çÜ…QÅÌZ Mæü$rtÐ@þÌñý¯ø  
°Ææÿ~Æÿ¬…^éÍ. §é° Væü$Ç…_ (34, 36, 38, 40, 42, 44 ÒsìýÌZ) H MöË™èþ Äñý¬MæüP çÙÆŠÿt A™èþÅ«¨Mæü…V> {ç³fË$ 
Eç³Äñý*WÝë¢Ææÿ$ JMæü çÜÆóÿÓ §éÓÆ> ™ðþË$çÜ$MøÐéÍÞ Ð@þçÜ$¢…¨. A¯@þV> Móü…{©Ä¶ý$ {ç³Ð@þ–†¢ Äñý¬MæüP "ºçßý$â¶ýMæüÐ@þ¬¯@þ$'¯@þ$ °Ææÿ~Æÿ¬…^èþ$r 
Äñý*VæüÅÐ@þ¬ AÐ@þ#™èþ$…¨.

çÜ…MîüÆæÿ~ ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬ 7

(1) 	 Äñý*VæüÅOÐðþ$¯@þ ç³Æ>ÅÄ¶ý$Ð@þ¬¯@þ$ G¯@þ$²Mö¯@þ$Ð@þ¬. 
	 (i) Mìü…¨ ÐésìýÌZ H §æþ™é¢…Ô¶ý… {´ë£æþÑ$Mæü §æþ™é¢…Ô¶ýÐ@þ¬ M>§æþ$?
		  (A) 	 ™èþÆæÿVæü†° çÜ…§æþÇØ…_ Ñ§éÅÆæÿ$¦Ë àfÆæÿ$ çÜÐ@þ*^éÆ>°² õÜMæüÇ…^éÆæÿ$.
		  (B) 	 {ç³™èþÅ„æü…V> çÜ…§æþÇØ…_ C…sZÏ° Ð@þÅMæü$¢Ë çÜ…QÅ Äñý¬MæüP çÜÐ@þ*^éÆ>°² õÜMæüÇ…^éÆæÿ$.
		  (C) 	 ™èþÌêsìý Ð@þ§æþªMæü$ Ððþãå FÆæÿ$ÌZ° {ç³† Ð@þÅÐ@þÝëÄ¶ý$§éÆæÿ$° ÝùÄ¶ý*¼¯Œþ ÝëVæü$ºyìþ Mìü…§æþ VæüË Ð@þÅÐ@þÝëÄ¶ý$  
				    „óü{™èþÐ@þ¬¯@þ$ ¯@þÐðþ*§æþ$ ^óþÝëÆæÿ$.
		  (D) 	 {ç³™èþÅ„æü…V> §æþÇØ…_ Ð@þ¬Ææÿ$Væü$ ±sìý M>Ë$Ð@þË çÜÓ^èþa™èþ çÜÐ@þ*^éÆæÿÐ@þ¬¯@þ$ ¡çÜ$Mö¯é²Ææÿ$.
	 (ii) 	 25-35 D ™èþÆæÿVæü† Äñý¬MæüP GVæü$Ð@þ çßý§æþ$ª H¨?
		  (A) 25		  (B) 35 	 (C) 60	 (D) 30
	 (iii) 	25-35 D ™èþÆæÿVæü† Äñý¬MæüP ™èþÆæÿVæü† Ð@þ$«§æþÅ ÑË$Ð@þ H¨?
		  (A) 25		  (B) 35 	 (C) 60	 (D) 30
	 (iv) 	0-10, 10-20, 20-30 ....... CÌê…sìý ™èþÆæÿVæü™èþ$Ë$ VæüË ´û¯@þ]ç³#¯@þÅ ç³sìýtMæüÌZ 10 A¯óþ {´ë´ë¢…M>°² 
H ™èþÆæÿVæü†ÌZ AÐ@þ$ÆæÿaÐ@þ^èþ$a?
		  (A) 0-10	 (B) 10-20 	 (C) 0-10 Ð@þ$ÇÄ¶ý¬ 10-20 D Æðÿ…yæþ$ ™èþÆæÿVæü™èþ$ËÌZ (D) 20-30
	 (v*)  JMæüÐóþâ¶ý x  A¯óþ¨ x1,x2............xn çÐ@þ$ÇÄ¶ý¬ y  A¯óþ¨ y1, y2,……….yn Äñý¬MæüP çÜVæür$ AÆÿ¬¯@þ 
 Ð@þ$ÇÄ¶ý¬ z  A¯@þ²¨ 	x1,x2............xn , y1, y2,……….yn Ë çÜVæür$ AÆÿ¬¯@þrÏÆÿ¬™óþ  z = ?

		  (A) 
x y+

2 	   (B) x + y  		  (C) 
x y
n
+

		  (D) 
x y
n

+
2

	 (vi*)	I§æþ$ çÜ…QÅË Äñý¬MæüP çÜVæür$ 50 AÆÿ¬ A…§æþ$ÌZ° 4 çÜ…QÅË Äñý¬MæüP çÜVæür$ 46 AÆÿ¬¯@þ I§æþÐ@þ çÜ…QÅ H¨?
		  (A) 4		  (B) 20 	 (C) 434	 (D) 66
	 (vii*) 	100 {´ë´ë¢…M>Ë çÜVæür$ 40. §é°ÌZ° 9Ð@þ {´ë´ë¢…Mæü… 30. §é° Ýë¦¯@þÐ@þ¬ÌZ 70 ¡çÜ$Mö° Ñ$WÍ¯@þ  
çÜ…QÅË¯@þ$ AÌêVóü E…_¯@þrÏÆÿ¬™óþ Mö™èþ¢ çÜVæür$ G…™èþ?
		  (A) 40.6	     (B) 40.4      (C) 40.3      (D) 40.7
	 (viii) 19, 19, 15, 20, 25, 15, 20, 15 D §æþ™é¢…Ô¶ý… Äñý¬MæüP ºçßý$â¶ýMæüÐ@þ¬ H¨?
		  (A) 15      (B) 20      (C) 19      (D) 25
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	 (ix)	 7, 10, 7, 5, 9, 10 D §æþ™é¢…Ô¶ý… Äñý¬MæüP Ð@þ$«§æþÅVæü™èþÐ@þ¬ H¨?
		  (A) 7	       (B) 9 	      (C) 8       (D) 10
	 (x)	 Mìü…¨ ç³sìýtMæü {ç³M>Ææÿ… 30-40 D ™èþÆæÿVæü† Äñý¬MæüP BÆøçßý×ý çÜ…_™èþ ´û¯@þ] ç³#¯@þÅÐ@þ¬ G…™èþ?		

™èþÆæÿVæü† 0-10 10-20 20-30 30-40 40-50
´û¯@þ] ç³#¯@þÅÐ@þ¬ 7 3 12 13 2

		  (A) 13       (B) 15       (C) 35	       (D) 22

(2) 	20 Ð@þ$…¨ M>ÇÃMæü$Ë i™èþÐ@þ¬Ë çÜVæür$ 10,250 Ææÿ*. JMæüÐóþâ¶ý ÐésìýÌZ Ðóþ$¯óþfÆæÿ$ Äñý¬MæüP i™èþÐ@þ¬ MæüÍí³¯@þrÏÆÿ¬™óþ 
çÜVæür$ 750 Ææÿ*. ò³Ææÿ$Væü$™èþ$…¨. AÆÿ¬¯@þ Ðóþ$¯óþfÆŠÿ Äñý¬MæüP i™èþÐ@þ¬¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.

(3)	 ™öÑ$Ã¨ çÜ…QÅË çÜVæür$ 77. JMæüÐóþâ¶ý ÐésìýÌZ †ÇW JMæü çÜ…QÅ¯@þ$ MæüÍí³¯@þ §é° çÜVæür$ 5 ò³ÇW¯@þrÏÆÿ¬™óþ MæüË$ç³ºyìþ¯@þ 
çÜ…QÅ H¨?

(4)	 JMæü ç³rt×ýÐ@þ¬ÌZ JMæü ̄ ðþËÌZ {ç³† Æøk Äñý¬MæüP VæüÇçÙx EÚù~“Væü™èþ òÜÍÞÄ¶ý$‹ÜÌZ Mìü…§æþ CÐ@þÓºyìþ…¨. Äñý*VæüÅOÐðþ$¯@þ ™èþÆæÿVæü™èþ$Ë$ 
¡çÜ$Mö° Ð@þÈYMæü–™èþ ´û¯@þ]ç³#¯@þÅ Ñ¿¶ýf¯@þ ç³sìýtMæü¯@þ$ (Ñ$¯@þàÆÿ¬…ç³# ç³§æþ®†) ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ.

	 29.2,   29.0,   28.1,   28.5,   32.9,   29.2,   34.2,   36.8,   32.0,   31.0,
	 30.5,   30.0,   33,      32.5,   35.5,   34.0,   32.9,   31.5,   30.3,   31.4,
    	 30.3,   34.7,   35.0,   32.5,   33.5,   29.0,   29.5,   29.9,   33.2,  30.2
	 ç³sìýtMæü¯@þ$…yìþ Mìü…¨ {ç³Ô¶ý²ËMæü$ fÐéº$Ë$ Æ>Ä¶ý$…yìþ.
	 (i) 	 VæüÇçÙx EÚù~“Væü™èþ 34°c Mæü…sôý ™èþMæü$PÐ@þVæüË ÆøkË$ H°²?
	 (ii)  VæüÇçÙx EÚù~“Væü™èþ 34°c Ìôý§é §é°Mæü…sôý GMæü$PÐ@þ E…yóþ ÆøkË$ G°²?

(5)	 JMæüÐóþâ¶ý Mìü…¨ {´ë´ë¢…M>Ë çÜVæür$ 20.2 AÆÿ¬¯@þrÏÆÿ¬™óþ P Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ.
xi 10 15 20 25 30

fi 6 8 p 10 6

(6)	 Ð@þ*yðþÌŒý Oòßý çÜ*PÌŒý ¯é…§Šþç³NÆŠÿÌZ° 68 Ð@þ$…¨ 9Ð@þ ™èþÆæÿVæü† Ñ§éÅÆæÿ$¦ËMæü$ Væü×ìý™èþ ÍS™èþ ç³È„æüÌZ 80 Ð@þ*Ææÿ$PËMæü$ 
ËÀ…_¯@þ Ð@þ*Ææÿ$PË$ Mìü…§æþ CÐ@þÓºyìþ¯@þÑ.

	 70,   	50,   	60,   	66,    	45,   	46,   	38,   	30,    	40,	 47,   	56,  	68,   	
	 80,	 79, 	 39, 	 43,	 57,    61,   	51,    32,  	 42,    43, 	 75,   43, 
	 36,  	37, 	 61, 	 71,   	32,    40,   	45,   	32,    36,  	42,  	 43,   55,    
	 56,   62,   	 66,  	72, 	 73, 	 78, 	 36, 	 46,	 47, 	 52,  	 68,  	78, 
	 80,   49,  	 59,   69,   	65, 	 35, 	 46, 	 56,  	 57,  	60,    	36,   	37,  
	 45, 	 42, 	 70,   37, 	 45,   	66, 	 56,   	47
	 30-40, 40-50, ...... D ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° BÆøçßý×ý çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$^óþÄ¶ý$…yìþ.
    	 B ç³sìýtMæü B«§éÆæÿ…V> Mìü…¨ {ç³Ô¶ý²ËMæü$ fÐéº$Ë$ Æ>Ä¶ý$…yìþ.
	 (i) 80 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$®Ë$ G…™èþÐ@þ$…¨?
	 (ii) 40 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$®Ë$ G…™èþÐ@þ$…¨?
	 (iii) 60 Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$®Ë$ G…™èþÐ@þ$…¨?
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Væü×ìý™èþÐ@þ¬  
Äñý¬MæüP VæüÐ@þ$Ã™èþ$¢

(7)	 E§é. 6ÌZ° §æþ™é¢…Ô¶ýÐ@þ¬ B«§éÆæÿ…V> 30-40, 40-50 ........... CÌê ™èþÆæÿVæü™èþ$Ë¯@þ$ ¡çÜ$Mö° AÐ@þÆøçßý×ý  
çÜ…_™èþ ´û¯@þ]ç³#¯@þÅ ç³sìýtMæü¯@þ$ ™èþÄ¶ý*Ææÿ$ ^óþÄ¶ý$…yìþ. §é°° ºsìýt

	 (i) 70 Ìôý§é 70 Mæü…sôý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë$ G…™èþ Ð@þ$…¨?
	 (ii) 30 Ìôý§é 30 Mæü…sôý GMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$®Ë$ G…™èþ Ð@þ$…¨?
(8)	 Mìü…§æþ 10 {´ë´ë¢…M>Ë$ BÆøçßý×ý “MæüÐ@þ$…ÌZ AÐ@þ$Ææÿaºyìþ¯@þÑ.
	 45,47,50,52,x, x+2, 60,62,63,74 Ðésìý Ð@þ$«§æþÅVæü™èþÐ@þ¬ 53 ©° ¯@þ$…yìþ x Äñý¬MæüP ÑË$Ð@þ¯@þ$ Mæü¯@þ$Vö¯@þ…yìþ. 

A§óþ Ñ«§æþ…V> C_a¯@þ §æþ™é¢…Ô¶ý… Äñý¬MæüP çÜVæür$ Ð@þ$ÇÄ¶ý¬ ºçßý$â¶ýMæüÐ@þ¬ Mæü¯@þ$Vö¯@þ…yìþ.

���

´ëçÜPÌŒý {†¿¶ý$fÐ@þ¬ Ìôý§é Ðóþ$Ææÿ$ ç³ÆæÿÓ™èþ…
					     	
							       1
						      1		  1
					     1		  2		  1
				    1		  3		  3		  1
			   1		  4		  6		  4		  1
		  1		  5		  10		  10		  5		  1

		

çÜ…QÅË Oò³ BMæü–† {†Mø×êM>Ææÿ…ÌZ AÐ@þ$Ææÿaºyìþ E…¨. D AÐ@þ$ÇMæü ́ ëçÜPÌŒý {†¿¶ý$gêË$V> Væü$Ç¢…^èþºyæþ$™éÆÿ¬. 
D AÐ@þ$ÇMæüÌZ Mìü…¨ Ð@þÊyæþ$ Ð@þÆæÿ$çÜË¯@þ$ Ò$Ææÿ$ Æ>Ä¶ý$…yìþ. D AÐ@þ$ÇMæüÌZ Byæþ$z Ð@þÆæÿ$çÜÌZ Ð@þ^óþa çÜ…QÅ  
(x + y) A¯óþ ¨Óç³¨ Äñý¬MæüP çœ*™é…Mæü ÑçÜ¢Ææÿ×ý Äñý¬MæüP “MæüÐ@þ$Ð@þ¬ÌZ ËÀ…^óþ çÜçßýVæü$×ýM>Ë$ AÐ@þ#™éÆÿ¬. 
Mìü…¨ ÑçÜ¢Ææÿ×ýË¯@þ$ ^èþ*yæþ…yìþ.

	 (x + y)0 = 1
	 (x + y)1 = 1x + 1y
	 (x + y)2 = 1x2 + 2xy + 1y2 
	 (x + y)3 = 1x3 +  3x2y + 3xy2 + y3 
	 (x + y)4 = 1x4 +  4x3y + 6x2y2 + 4xy3  + 1y4 

D ÑçÜ¢Ææÿ×ýÌZ x Ð@þ$ÇÄ¶ý¬ yË çœ*™é…M>Ë¯@þ$ ç³ÇÖÍ…^èþ…yìþ. §é°° ºsìýt (x + y)10 Äñý¬MæüP ÑçÜ¢Ææÿ×ý Æ>õÜ 
{ç³Ä¶ý$™èþ²… ^óþÄ¶ý$…yìþ.
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fÐéº$Ë$
1.  çÜÑ$™èþ$Ë$
A¿êÅçÜ Ð@þ*ÍMæü 1.1

(1)	 (i)	 {2, 4, 6, 8, ...}   (ii) {2}   (iii)  {-1, -2, -3, ...} (iv) {Ýë, Æðÿ, Væü, Ð@þ$, ç³, §æþ, °}
(2)	 (i)	 3

4  A¯óþ¨ çÜÑ$† Q Äñý¬MæüP Ð@þÊËMæüÐ@þ¬		 (ii)-2 A¯óþ¨ çÜÑ$† N Äñý¬MæüP Ð@þÊËMæüÐ@þ¬ M>§æþ$.
	 (iii)	  çÜÑ$† P Äñý¬MæüP Ð@þÊËMæü… p, »ôýíÜ çÜ…QÅ AVæü$¯@þr$ÏV> p VæüË§æþ$
(4)	 (i)	 A = {O^ðþ{™èþ…, OÐðþÔ>Q…, gôýÅçÙx…, BÚëÉæþ…, “Ô>Ð@þ×ý…, ¿ê{§æþç³§æþ…, BÔ¶ýÓÄ¶ý¬f…, M>È¢Mæü…, Ð@þ*ÆæÿYÖÆæÿÛ…, 		
			   ç³#ÅçÙÅ…, Ð@þ*çœ$…, ¸ëË$Y×ý…}
	 (ii)	 X = {C, O, M, P, L, E, N, T}    	 (iii) Y = {Ð@þ¬Mæü$P, ^ðþÑ, Mæüâ¶ý$å, ¯éË$Mæü, ^èþÆæÿÃÐ@þ¬}
	 (iv)	 Z = {2, 3, 5, 7, 11, 13, 17, 19}
	 (v)	 E = {BíÜÄ¶ý*, B{íœM>, Ä¶ýÊÆø‹³, B{õÜtÍÄ¶ý*, A…sêÇPsìýM>, §æþ„ìü×ý AÐðþ$ÇM>, E™èþ¢Ææÿ AÐðþ$ÇM>}
(5)	 (i) 	 A = {x | x = n2, n Î N, n £ 10}	 (ii)	 B = {x | x = 6 n, n Î N, n < 9 }
	 (iii)	 C = {y | y A¯óþ¨  ‘SMILE’ A¯óþ ç³§æþÐ@þ¬ÌZ° A„æüÆæÿÐ@þ¬Ë$}
	 (iv)	 D = {z | z A¯óþ¨ ÐéÆæÿÐ@þ¬ÌZ° ÆøkË$ } (v)	X = {y | y A¯óþ¨ ‘eat’ A¯óþ ç³§æþÐ@þ¬ÌZ° A„æüÆæÿÐ@þ¬Ë$}

A¿êÅçÜ Ð@þ*ÍMæü 1.2
(1)	 A = B = C      (2)  A = B    (3) çÜÑ$† A Ð@þ$ÇÄ¶ý¬ C Ë$ Ô¶ý*¯@þÅ çÜÑ$†Ë$.
(4)	 (i), (iii), (iv), (v) D E§éçßýÆæÿ×ýÌZ° çÜÑ$™èþ$Ë$ ç³ÇÑ$™èþ çÜÑ$™èþ$Ë$  (ii), (vi), (vii) D çÜÑ$™èþ$Ë$ 
Aç³ÇÑ$™èþ çÜÑ$™èþ$Ë$ AÐ@þ#™éÆÿ¬.

A¿êÅçÜ Ð@þ*ÍMæü  1.3
(1)	 (i), (ii), (iii), (v) D ÐéMæüÅÐ@þ¬Ë$ AçÜ™èþÅÐ@þ¬ (iv), (vi) ÐéMæüÅÐ@þ¬Ë$ çÜ™èþÅÐ@þ¬Ë$ AÐ@þ#™éÆÿ¬.
(4)	 {1}, {3}, {2},  {7}, {1, 3}, {1, 2}, {1, 7}, {3, 2}, {3, 7}, {2, 7}, {1, 3, 2},  
	 {1, 2, 7}, {3, 2, 7}, {1, 3, 2, 7} Ìê…sìýÑ HÐóþ° 3.
(5)	 (i)	 P Í H,  P Í B,  I Í M,  I Í B,  H Í B,  M Í B   	 (ii) çÜÑ$† B
(6)	 (i)	 N, W, I ÒsìýÌZ° HÐóþ° çÜÑ$™èþ$Ë$          (ii)  N, W, I ÒsìýÌZ° HÐóþ° çÜÑ$™èþ$Ë$
(7)	 Væü×ìý™èþÐ@þ¬ÌZ 50% Mæü…sôý ™èþMæü$PÐ@þ Ð@þ*Ææÿ$PË$ ËÀ…_¯@þ Ñ§éÅÆæÿ$¦Ë çÜÑ$†.

A¿êÅçÜ Ð@þ*ÍMæü 1.4

(1)	 n (B) = 21           (2) H JMæüP ´ë±Ä¶ý$Ð@þ¬¯@þ$ ¡çÜ$Mö° Ñ§éÅÆæÿ$¦Ë çÜ…QÅ  = 5
(3)	 Ððþ¬™èþ¢… Ñ§éÅÆæÿ$¦Ë çÜ…QÅ   =  70
(4)	 ç³ÆæÿÓ™éÆøçßý×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ A…™èþÇ„æü §æþÆæÿØ¯@þÐ@þ¬ D Æðÿ…yìþ…sìýÌZ §óþ°Oò³ CçÙtÐ@þ¬ Ìôý° Ñ§éÅÆæÿ$®Ë çÜ…QÅ  = 20
	 MóüÐ@þË… ç³ÆæÿÓ™éÆøçßý×ýÐ@þ¬ CçÙtç³yóþ Ñ§éÅÆæÿ$¦Ë$  = 20,	 MóüÐ@þË… A…™èþÇ„æü §æþÆæÿØ¯@þÐ@þ¬¯@þ$ CçÙtç³yóþ Ñ§éÅÆæÿ$¦Ë$ =  70
(5)	 (i) 	 A = {x, y, z, m, n}	 (ii)	 B = {p, q, r, m, n}
	 (iii)	 A È B = {x, y, z, m, n, p, q, r}	 (iv)	U = {x, y, z, m, n, p, q, r, s, t}
	 (v)	 A¢ = {p, q, r, s, t}      (vi) B¢ = {x, y, z, s, t}  	 (vii) (A È B)¢ = {s, t}
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çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 1

(1)	 (i)  (C)    (ii)  (D)    (iii)  (C)   (iv)  (B)    (v)  (A)   (vi)  (A)
(2)	 (i)  (A)    (ii) (A)     (iii)  (B)   (iv)  (C)
(3)	 MóüÐ@þË… C…XÏ‹Ù Ð@þ*sêÏyóþÐéÆæÿ$  57,  MóüÐ@þË… {òœ…^Œþ Ð@þ*sêÏyóþÐéÆæÿ$ 28,  Æðÿ…yæþ$ ¿êçÙË$ Ð@þ*sêÏyóþÐéÆæÿ$ 15
(4)	 135       (5)  12    (6)  4
(7)	 (i)					     (ii)				    (iii)

(8)	 S Í X,  V Í X,  S Í X,  T Í X,  S Í Y,  S Í V,   S Í T,  V Í T,  Y Í T,
(9)	 M  È f  =  M,      M  Ç f  =  f
(10)	U = {1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 13}, A = {1, 2, 3, 5, 7} B = {1, 5, 8, 9, 10}
	 M  È B = {1, 2, 3, 5, 7, 8, 9, 10},      A  Ç B = {1, 5}

(11)	n (A  È B) = 16

2.  ÐéçÜ¢Ð@þ çÜ…QÅË$
A¿êÅçÜ Ð@þ*ÍMæü  2.1

(1)	 A…™èþÐ@þ$Äôý$Å ः (i),  (iii),  (iv) A…™èþÐ@þ¬ M>° BÐ@þÇ¢™èþ (ii), (v)
(2)	 (i)	 0.635   (ii)  0.25    (iii)   .3 285714    (iv)  0.8   (v)  2.125
(3)	 (i)  	 3

2      (ii)  99
37     (iii)  99

314     (iv)   99
1574     (v)  999

2512

A¿êÅçÜ Ð@þ*ÍMæü 2.2

(4)	 (i)	 -0.4,  -0.3, 0.2 Ìê…sìý AçÜ…RêÅMæüOÐðþ$¯@þ çÜ…QÅË$ 
	 (ii)  -2.310,  -2.320,   -2.325 Ìê…sìý AçÜ…RêÅMæüOÐðþ$¯@þ çÜ…QÅË$
	 (iii)	5.21,  5.22,  5.23 Ìê…sìý AçÜ…RêÅMæüOÐðþ$¯@þ çÜ…QÅË$
	 (iv)  -4.51,  -4.55,  -4.58 Ìê…sìý AçÜ…RêÅMæüOÐðþ$¯@þ çÜ…QÅË$

A¿êÅçÜ Ð@þ*ÍMæü 2.3

(1)	 (i)	 3   (ii)  2    (iii)  4  (iv)  2    (v)  3
(2)	 (i), (iii),  (vi)  MæüÆæÿ×ýË$ Ð@þ$ÇÄ¶ý¬ (ii),  (iv),  (v)  MæüÆæÿ×ý$Ë$ M>Ð@þ#.
(3)	 çÜgê† MæüÆæÿ×ý$Ë$  (i),  (iii),  (iv)  Ð@þ$ÇÄ¶ý¬ Ñgê† MæüÆæÿ×ý$Ë$ (ii),   (v),   (vi)

(4)	 (i) 3 3      (ii) 5 2      (iii)  5 10    (iv) 4 7      (v)  2 42

(5)	 (i)  7 2 5 32      (ii)  247 274<     (iii) 2 7 28=     

	 (iv)  5 5 7 5<     (v)  4 42 9 2>    (vi)  5 3 91    (vii)  7  >  2 5

(6)	 (i)  13 5     (ii)  10 5     (iii) 24 3     (iv)  5
12 7  

  83
  89 97

91
   95
99

X Y
   3
5
   7

4 8

A B P Q   a
c
   f

l
  m
n

b
e

93
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(7)	 (i)  18        (ii)   126 5     (iii)  6 10    (iv)  80

(8)	 (i)  7    (ii)  
2

5     (iii)  2    (iv) 62  .

(9)	 (i) 
5

3
5      (ii) 

14

14      (iii) 
7

5 7       (iv) 
9

2
3      (v)  

3

11
3   

A¿êÅçÜ Ð@þ*ÍMæü  2.4

(1)	 (i)  -3 +  21    (ii)  10 14-     (iii)  -18 + 13 6

(2)	 (i)  
5

7 2-      (ii)  
3 2 5 3 2

2

�� �
   	 (iii)  28 - 16 3    (iv)  4 - 15

A¿êÅçÜ Ð@þ*ÍMæü  2.5

(1)	 (i) 13 (ii) 5 (iii) 28  (2) 2  Ìôý§é 
3

4   (ii) 1 Ìôý§é  6 (iii) -2 Ìôý§é18 (iv) 0 Ìôý§é -40

çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 2
(1)	 (i)  B     (ii)  D    (iii)  C     (iv)  D    (v)  A  

	 (vi)  C  (vii)  C   (viii)  C   (ix)  A    (x)  B

(2)	 (i)  
1000

555     (ii) 
999

29539     (iii)  
999

9306     (iv) 
999

357060      (v)  
999

30189

(3)	 (i)  - .0 714285     (ii) 0.81     (iii)  2.2360679...   (iv)  .9 307692    (v)  3.625

(5)	 (i)  
2

3
2     (ii)  

3

5
5-

(6)	 (i)   2    (ii)  2    (iii) 3     (iv)  10       (v) 2     (vi) 11

(7)	 (i)  6 3     (ii)   
3

34
3    (iii)   

2

15
6    (iv)  -25 3     (v) 

3

8
3

(8)	 (i)   5
5    (ii) 

21

2 7      (iii) 3 2+    (iv) 
37

3 5 2 2-      (v) 
6 4 3 2

23

�� �

3.  ºçßý$ç³¨
A¿êÅçÜ Ð@þ*ÍMæü 3.1

(1)	 (i) 	 M>§æþ$, G…§æþ$Mæü¯@þV> y
1   ÌZ y Äñý¬MæüP çœ*™é…MæüÐ@þ¬ (-1).

	 (ii)	 M>§æþ$, G…§æþ$Mæü¯@þV> x5  ÌZ x Äñý¬MæüP çœ*™é…MæüÐ@þ¬ 
2

1b l  À¯@þ²Ð@þ¬.  
	 (iii)  AVæü$¯@þ$       (iv) M>§æþ$, G…§æþ$Mæü¯@þV> 2m-2 ÌZ çœ*™é…MæüÐ@þ¬ (-2)         (v) AVæü$¯@þ$.

(2)	 (i)  1    (ii)  3- , (iii)  
3

2-

(3)	 (i) x7 (ii) 2x35 -7 (iii) x8 - 2 x5 + 3 D Ð@þÊyæþ$ E§éçßýÆæÿ×ýËÌZ Òsìý ÌêVóü A¯óþMæü fÐéº$Ë$ E…yæþÐ@þ^èþ$a.

(4)	 (i)  0  (ii)  0  (iii) 2 (iv) 10  (v) 1  (vi) 5   (vii) 3  (viii) 10
(5)	 (i) Ð@þÆæÿYÐ@þ¬     (ii) ÆóÿTÄ¶ý$    (iii) ÆóÿTÄ¶ý$    (iv) çœ$¯@þÐ@þ¬     (v)  Ð@þÆæÿYÐ@þ¬   (vi)  çœ$¯@þÐ@þ¬

6
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(6)	 (i)  m3 + 5m + 3       (ii)  y5 + 2y4 + 3y3 - y2 - 7y -  2
1    

(7)	 (i)  (1, 0, 0, -2)    (ii)  (5, 0)    (iii)  (2, 0, -3, 0, 7)    (iv)  3
2-b l   

(8)	 (i)  x2 + 2x + 3    (ii)  5x4 - 1    (iii)  -2x3 + 2x2 - 2x + 2
(9)	 Ð@þÆæÿY ºçßý$ç³¨ ः  x2 ;    2x2 + 5x + 10;  3x2 + 5x; çœ$¯@þ ºçßý$ç³¨ ः x3 + x2 + x + 5;   x3 + 9
	 ÆóÿTÄ¶ý$ ºçßý$ç³¨ ः  x + 7;  ¨Óç³¨ ः  x + 7,  x3 + 9; {†ç³¨ ः 2x2 + 5x + 10;	 HMæüç³¨ः  x2

A¿êÅçÜ Ð@þ*ÍMæü 3.2

(1)	 (i)  a + bx      (ii) xy      (iii) 10n + m
(2)	 (i) 	 6x3 - 2x2 + 2x     (ii)  -2m4 + 2m3 + 2m2 + 3m - 6 + 2  (iii)  5y2 + 6y +11
(3)	 (i)	 -6x2 + 10x      (ii) 10ab2+  a2b - 7ab 
(4)	 (i)  2x3 - 4x2 - 2x    (ii) x8 + 2x7 + 2x5 - x3 - 2x2 - 2       (iii) -4y4 + 7y2 + 3y
(5)	 (i)  x3 - 64 = (x - 4) (x2 + 4x + 16) + 0    
	 (ii)  5x5 + 4x4 - 3x3 + 2x2 + 2 = ( x2 - x) (5x3 + 9x2 + 6x + 8) + (8x + 2)
(6)	 a4 + 7a2b2 + 2b4 

A¿êÅçÜ Ð@þ*ÍMæü 3.3

(1)	 (i)	 ¿êVæüçœËÐ@þ¬ =  2m + 7, ÔóýçÙÐ@þ¬  = 45
	 (ii)	 ¿êVæüçœËÐ@þ¬ =  x3  +3x - 2, ÔóýçÙÐ@þ¬  = 9
	 (iii)	 ¿êVæüçœËÐ@þ¬ =  y2 + 6y + 36, ÔóýçÙÐ@þ¬ = 0
	 (iv)	 ¿êVæüçœËÐ@þ¬ =  2x3 - 3x2 + 7x - 17, ÔóýçÙÐ@þ¬ = 51
	 (v)	 ¿êVæüçœËÐ@þ¬ =  x3 - 4x2 + 13x - 52, ÔóýçÙÐ@þ¬  = 200
	 (vi)	 ¿êVæüçœËÐ@þ¬ =  y2 - 2y + 3,  ÔóýçÙÐ@þ¬  = 2

A¿êÅçÜ Ð@þ*ÍMæü 3.4

(1)	 5   (2)  1   (3)  4a2 +20    (4)  -11
A¿êÅçÜ Ð@þ*ÍMæü 3.5

(1)	 (i) -41   (ii)  7    (iii)  7        (2)	 (i)  1, 0, -8    (ii)   4, 5, 13     (iii)  -2, 0, 10
(3)	 0   (4) 2    (5)  (i) 17  (ii)  2a3 - a2 - a   (iii)  1544    (6) 92   (7)  AVæü$¯@þ$
(8)  2     (9)  (i) M>§æþ$   (ii) AVæü$¯@þ$ (10)	 30    (11) AVæü$¯@þ$ 
(13)  (i)  -3    (ii)  80

A¿êÅçÜ Ð@þ*ÍMæü 3.6

(1)	 (i)  (x + 1)  (2x - 1)   (ii) (m + 3) (2m - 1)   (iii)  (3x + 7)  (4x + 11)
	 (iv)  (y - 1) (3y + 1)    (v)  (x + 3 )  ( 3 x + 1)   (vi)  (x - 4)  x2

1 1-b l
(2)	 (i)	 (x - 3) (x + 2) (x - 2) (x + 1)    (ii)  (x - 13) (x - 2)
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	 (iii)  (x - 8)  (x + 2) (x - 4) (x - 2)     (iv) (x2 - 2x + 10) (x2 - 2x - 2)
	 (v)	  (y2 + 5y - 22) (y + 4) (y + 1)    (vi)  (y + 6) (y - 1) (y + 4) (y + 1)
	 (v)	  (x2 - 8x + 18) (x2 - 8x + 13)

çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 3

(1)	 (i) D  (ii)  D  (iii)  C  (iv)  A  (v) C   (vi) A   (vii) D  (viii) C  (ix) A (x) A

(2)	 (i) 4  (ii) 0   (iii) 9

(3)	 (i) 7x4 - x3 + 4x2 - x + 9   (ii)  5p4+ 2 p3 + 10p2 + p - 8

(4)	 (i)	 (1, 0, 0, 0, 16)     (ii)   (1, 0, 0, 2, 3, 15)

(5)	 (i)	 3x4 - 2x3 +  0x2 +7x + 18    (ii)   6x3 + x2 + 0x + 7    (iii)  4x3 + 5x2 - 3x + 0

(6)	 (i)	 10x4 + 13x3 + 9x2 - 7x + 12     (ii)  p3q + 4p2q  + 4pq + 7

(7)	 (i)	 2x2 - 7y + 16    (ii)  x2 + 5x + 2  

(8)	 (i)	 m7 - 4m5 + 6m4 + 6m3 - 12m2 + 5m + 6  

	 (ii)  5m5 - 5m4 + 15m3 - 2m2+2m - 6 

(9)	 ÔóýçÙÐ@þ¬  =  19   (10) m = 1   (11) Ððþ¬™èþ¢… f¯é¿ê   = 10x2 + 5y2 - xy

(12)	 b = 2
1   (13)  11m2 - 8m + 5      (14)  -2x2 + 8x + 11     (15)  2m + n + 7

4.  °çÙµ†¢ Ð@þ$ÇÄ¶ý¬ A¯@þ$´ë™èþ…
A¿êÅçÜ Ð@þ*ÍMæü 4.1

(1)	 (i)  6 : 5    (ii)  2 : 3    (iii)  2 : 3
(2)	 (i)  25 : 11   (ii)  35 : 31  (iii)  2 : 1  (iv) 10 : 17   (v)  2 : 1  (vi)  220 : 153
(3)	 (i) 3 : 4     (ii)  11 : 25    (iii)  1 : 16   (iv) 13 : 25     (v)  4 : 625
(4)	 4 Ð@þ$¯@þ$çÙ$Ë$ (5) (i)  60%    (ii)  94%    (iii)  70%    (iv)  91%    (v)  43.75%
(6)	 AÆæÿ$×ý Ð@þÄ¶ý$çÜ$Þ 18 Ð@þ$ÇÄ¶ý¬ ™èþÍÏ Ð@þÄ¶ý$çÜ$Þ 45 çÜ….Ë$ (7) 6 çÜ….ËMæü$  
(8) “ÔóýÄ¶ý$ Äñý¬MæüP {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 8 çÜ….Ë$

A¿êÅçÜ Ð@þ*ÍMæü 4.2

(1)	 (i) 	 Ð@þÆæÿ$çÜV>  20, 49, 2.5      	 (ii) 	 Ð@þÆæÿ$çÜV> 7, 27, 2.25

(2)	 (i)1 : 2p      (ii) 2 : r     (iii) 2  : 1    (iv) 34 : 35

(3)	 (i)  3
5

7
31     (ii)  3 5

5 7
63

125
=       (iii)  18

5
121
172     
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	 (iv)  80
48

45
27

=      (v)    .
.

.

.
5 1
9 2

7 1
3 42

(4)	 (i)  80o (ii)  AË¾ÆŠÿt Äñý¬MæüP {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 25 çÜ….Ë$,  çÜÎ… Äñý¬MæüP {ç³çÜ$¢™èþ Ð@þÄ¶ý$çÜ$Þ 45 çÜ….Ë$    

	 (iii)  ´÷yæþÐ@þ# 13.5 òÜ….Ò$. ÐðþyæþË$µ 4.5 òÜ….Ò$.   (iv) 124, 92     (v)  20, 18

(5)	 (i)  729  (ii)  45 : 7      (6)  2 : 125     (7) x = 5

A¿êÅçÜ Ð@þ*ÍMæü 4.3

(1)	 (i)  22 : 13     (ii)  125 : 71    (iii) 316 : 27    (iv)  38 : 11
(2)	 (i)  3 : 5    (ii)  1 : 6    (iii)  7 : 43   (iv) 71 : 179          (3) 170 : 173
(4)	 (i)  x = 8    (ii)  x = 9    (iii)  x = 2   (iv)  x = 6    (v)  x = 14

9   (vi) x = 3

A¿êÅçÜ Ð@þ*ÍMæü 4.4

(1)	 (i) 36, 22     (ii)  16, 2a - 2b + 2c
(2)	 (i)  29 : 21     (ii)  23 : 7    (4)  (i)  x = 2     (ii)  y = 1

A¿êÅçÜ Ð@þ*ÍMæü 4.5

(1)	 x = 4    (2)  x = 14
347      (3)  18, 12, 8  Ìôý§é  8, 12, 18      (6)  xy

x y+

çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 4

(1)	 (i)  B    (ii) C    (iii) B    (iv)  D    (v)  C
(2)	 (i)  7 : 16    (ii)  2 : 5    (iii)  5 : 9   (iv)  6 : 7    (v)  6 : 7
(3)	 (i) 1 : 2     (ii)  5 : 4    (iii)  1 : 1 
(4)	 (i) Ð@þ$ÇÄ¶ý¬  (iii)  ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ E¯@þ²Ñ  (ii) Ð@þ$ÇÄ¶ý¬ (iv) ç³Ææÿ…ç³Æ>¯@þ$´ë™èþ…ÌZ ÌôýÐ@þ# (5)b = 9

(6)	 (i)  7.4%    (ii)  62.5%    (iii) 73.33%    (iv)  31.25%    (v)  12%

(7)	 (i) 5 : 6    (ii)  85 : 128    (iii) 1 : 2  (iv)  50 : 1    (v)  3 : 5 

(8)	 (i) 9
17     (ii) 19   (iii)  27

35   (iv)  29
13

(11)	  x = 9

5.  Æðÿ…yæþ$ ^èþÆæÿÆ>Ô¶ý$Ë$ VæüË ÆóÿTÄ¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$

A¿êÅçÜ Ð@þ*ÍMæü 5.1

(3) 	 (i) x = 3;  y = 1     (ii)  x = 2;  y = 1    (iii)  x = 2;  y = -2   
	 (iv)  x = 6;  y = 3    (v)  x = 1;  y = -2  (vi)  x = 7;  y = 1
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A¿êÅçÜ Ð@þ*ÍMæü 5.2

(1)	 5 Ææÿ*´ëÄ¶ý$ËÑ 30 ¯ør$Ï Ð@þ$ÇÄ¶ý¬ 10 Ææÿ*´ëÄ¶ý$ËÑ 20 ¯ør$Ï VæüËÐ@þ#.

(2)	 9
5      (3)  {í³Ä¶ý*…Mæü Ð@þÄ¶ý$çÜ$Þ 20 çÜ….Ë$  ©í³Mæü Ð@þÄ¶ý$çÜ$Þ 14 çÜ….Ë$   (4) 20 íÜ…àË$,  30 ¯ðþÐ@þ$â¶ý$å

(5)	 {´ëÆæÿ…¿¶ý i™èþ…  ` 3900, ÐéÇÛMæü ò³Ææÿ$Væü$§æþË  ` 150
(6)	 ` 4000	 (7)	 36       (8)  ÐA = 900,  ÐB = 400,   ÐC = 500

(9)	 420 òÜ….Ò$    (10)  10
çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 5

(1)	 (i)  A    (ii)  C    (iii)  C 

(2)	 (i) x = 2;  y = 1    (ii)  x = 5;  y = 3    (iii) x = 8;  y = 3   

	 (iv)  x = 1;  y = -4    (v) x = 3;  y = 1 (vi) x = 4;  y = 3

(3)	 (i) x = 1;  y = -1    (ii)  x = 2;  y = 1    (iii) x = 26;  y = 18   (iv)  x = 8;  y = 2    

(4)	 (i) x = 6;  y = 8    (ii)  x = 9;  y = 2    (iii) x = 2
1 ;  y = 3

1 		  (5) 35

(6)	 ` 69    (7) {ç³† JMæüPÇ ¯ðþËçÜÇ B§éÄ¶ý$… Ð@þÆæÿçÜV>  ` 1800 Ð@þ$ÇÄ¶ý¬  ` 1400

(8)	 ´÷yæþÐ@þ# 347 Ä¶ýÊ°r$Ï, ÐðþyæþË$µ 207 Ä¶ýÊ°r$Ï	 (9) 40 Mìü.Ò$/Væü…r,  30  Mìü.Ò$/Væü…r

(10)	(i) 54, 45		 (ii) 36, 63	 Ððþ¬§æþËVæü$¯@þÑ

6.  BÇ¦Mæü {ç³×êãMæü
A¿êÅçÜ Ð@þ*ÍMæü 6.1

(1)	 ` 1200   (2)  Æðÿ…yæþÐ@þ çÜ…. ™èþÆ>Ó™èþ ò³r$tºyìþ  ` 42,000, Ð@þÊË ò³r$tºyìþÌZ 16 Ô>™èþÐ@þ¬ ¯@þçÙt… Ð@þ_a…¨   
(3)  ¯ðþËçÜÇ B§éÄ¶ý$… ` 50,000    		  (4)  } òœÆ>²…yìþ‹Ü     		  (5)   ` 25,000 

A¿êÅçÜ Ð@þ*ÍMæü 6.2

(1)	 (i)  B§éÄ¶ý$ç³# ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ AÐ@þçÜÆæÿ… Ìôý§æþ$    (ii) ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$     (iii) ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$    
	 (iv) ç³¯@þ$² ^ðþÍÏ…^èþÐ@þÌñý¯@þ$        (v) ç³¯@þ$² ^ðþÍÏ…^èþÐ@þËíÜ¯@þ AÐ@þçÜÆæÿ… Ìôý§æþ$.    
(2)	 ` 9836.50

çÜ…MîüÆæÿ~ {ç³Ô¶ý² çÜ…“VæüçßýÐ@þ¬: 6

(1)	 (i) A     (ii) B     (2)	 B§éÄ¶ý$… ` 8750      
(3)   íßýÆ>ÌêÌŒý Äñý¬MæüP Ìê¿¶ýÔ>™èþÐ@þ¬    36.73,  ÆæÿÐ@þ$×ìýMæüÌêÌŒý Äñý¬MæüP Ìê¿¶ýÔ>™èþÐ@þ¬   16.64, íßýÆ>ÌêÌŒý
(4)	 ` 99383.75 	 (5) ` 4,00,000	 (6) 12.5%	





साहित्य पाठ्यपुस्तक  मंडळाच्या विभागीय भांडारांमध य्े  
विक्रीसाठी उपलब्ध आहे.

विभागीय भांडारे संपर्क क्रमांक :  पुणे -   २५६५९४६५,  कोल्हापूर-   २४६८५७६, मुंबई (गोरेगाव) 
-   २८७७१८४२, पनवेल -   २७४६२६४६५, नाशिक -   २३९१५११, औरंगाबाद -   
२३३२१७१, नागपूर -   २५४७७१६/२५२३०७८, लातूर -   २२०९३०, अमरावती -   २५३०९६५

ebalbharati

पुस्तक मागणीसाठी www.ebalbharati.in, www.balbharati.in संकते स्थळावर भेट द्या.

•	 पाठ्यपुस्तक मंडळाची 
वैशिष्ट्यपूर्ण पाठ्येत्तर 
प्रकाशने.

•	 नामवंत लेखक, कवी, 
विचारवंत यांच्या 
साहित्याचा समावेश.

•	 शालेय स्तरावर पूरक 
वाचनासाठी उपयुक्त.



x + y = 4

2x + 3y =3

x =       , y =  

64.009
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