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Ǖរមភកថ 
 
ឯកǒរគណិតវទិយ ែដលេǎក្រគូ អនក្រគូកំពុងែតកន់េនកនុងៃដេនះ គឺជឯកǒរមួយ ែដល 

្រគបដណ្ត ប់ខ្លឹមǒរគណិតវទិយក្រមិតមធយមសិកǜបឋមភូមិអំពី ពីជគណិត។ ឯកǒរេនះបនចង្រកង 
និងែកស្រមួលេƽយ្រកុមករងររបស់្រកសួងអប់រ ំយុវជន និងកីǔ និងគេ្រមង អ.ម.ប.គ ្រពមទំងមន
អនកជំនួយករបេចចកេទសអន្តរជតិរបស់គេ្រមង។ គណៈកមមករ បនេរៀបចំ្រសបǂមកមមវធីិសិកǜេគល
របស់្រកសួង អប់រ ំយុវជន និងកីǔ និង កមមវធីិសិកǜថមីែផ្អកេលើលទធផលសិកǜ ែដល្រកសួងបនអនុម័ត
កនុងឆន ំ ២០០៧។ 

 

ឯកǒរេនះ ្រតូវបនែកលម្អេឡើងវញិែផ្អកǂមបទពិេǒធៃនករបណ្តុ ះបǁ្ត ល និងអនុវត្ត 
ǒកលបងជមួយេǎក្រគូ អនក្រគូ ពីថន ក់ទី ១-៩ ម្រន្តីបេចចកេទសៃនករយិល័យអប់រ ំយុវជន និងកីǔ
្រសុក មនទីរអប់រ ំយុវជន និងកីǔេខត្តេគលេǮទំង ៣ និងគរសិុសƞៃនǒǎគរេុកសលយ និងវ្ិរកឹតករ 
េខត្តេសៀមǍប និងកំពង់ចម សរបុជង ១,៥០០ នក់ ចប់ពីឆន ំ ២០០៥ ដល់ ២០០៧ ។  
 

 ជករពិត ខ្លឹមǒរៃនឯកǒរេនះ េនមនខ្វះចេន្ល ះ មិនទន់្រគប់្រជុងេ្រជយេដើមបីបំេពញ
េសចក្តី្រតូវកររបស់េǎក្រគូ អនក្រគូេនេឡើយ។ បុ៉ែន្តឯកǒរេនះ ក៏ជករបំេពញបែនថមស្រមប់ជជំនួយ 
កនុងករ្រǒវ្រជវ និងបេ្រងȣនេនǂមǒǎេរៀន។ 
 
 េយើងខញុំសងឃឹមយ៉ងមុតមំថ ឯកǒរេនះ នឹងបនរមួវភិគទនយ៉ងសកមមកនុងករេលើកកមពស់
គុណភពៃនករបេ្រងȣន និងេរៀន្របចំៃថងរបស់េǎក្រគូ អនក្រគូឲយកន់ែត្របេសើរេឡើង។ 

 
 

       ្រកុមអនកនិពនធ  
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BICKNit 

 
  
cMeNHdwg bBaØtiþ nigbMNin  
 
1> kareFVI[TUeTA nigkareRbInimitþsBaØaBICKNit 
 k> karerobrab;BIlMnaMKMrUedayeRbIBakü nigedayeRbInimitþsBaØaBICKNit 
 x> karyl;dwgBIviFIeRbItYGkSrtag[cMnYn 
 K> kareRbIvg;Rkck 
 X> karsRmÜlkenSam 
 g> karKNnatémøkenSamtambribT 
 

2> sVIút GnuKmn_ nigRkab 
 k> sVIút nigkarrktYTI n 

 x> GnuKmn_ 
 K> kUGredaen 
 X> RkabtagsmIkardWeRkTI 1 man 1 GaBaØat 
 

3> karedaHRsaysmIkar 
 k> smIkardWeRkTI 1 man 1 GaBaØat b¤smIkarlIenEGr nigvismIkar 
 x> RbB½n§smIkardWeRkTI 1 
 K> smIkardWeRkTI 2 man 1 GaBaØat  
 

4> karbegáInkarKittamEbbBICKNitkan;EtsIuCeRmA 
 k> RbmaNviFIelIkenSamBICKNit 
 x> karedaHRsayvismIkar 
 K> karsg; nigbkRsaytMbn;cemøIyenAelIRkab  
 X> karRsaybMPøWtamEbbBICKNit  
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1> kareFVI[TUeTA nigkareRbInimitþsBaØaBICKNit 
 

KNitviTüaRtÚv)anBN’nafa KWCakarsikSaBIlMnaMKMrU.  
KNitviTU )aneFVItamviFIdUcxageRkamenH ³ 

 segátemIllMnaMKMrU 
 begáItGMNHGMNagTUeTA 
 BüayamRsaybMPøWGMNHGMNagTUeTA 

nimitþsBaØaBICKNit Ca]bkrN_d¾mansarRbeyaCn_ kñúgkarbgðajGMNHGMNagTUeTA edaysegçb.  
 

1> k> karerobrab;lMnaMKMrUedayeRbIBakü nignimitþsBaØaBICKNit 
 
 
skmμPaBTI 1 ³ bUkcMnYntKña 
 bUk 5 cMnYntKña. 
]TahrN_ ³ 78+ 79 + 80 + 81 + 82      b¤      9 +10+ 11 + 12 + 13  . 
 sresrcemøIyenAelIkþarqñÜn. 
 BinitüemIlcemøIyepSg²Kña enAelIkþarqñÜn rYcbegáItGMNHGMNagTUeTAGMBIcemøIyTaMgGs;enaH.  
 
 
 
 

ebIGñkeFVIskm μPaBdUcKñaenH edayeRbIbIcMnYntKñavij GñkTTYl)ancemøIyCaBhuKuNrbs; 3 Canic©.  
 
 
 
 
 

\LÚvenH BüayamRsaybMPøWGMNHGMNagrbs;GñkGMBIkarbUk 5 cMnYntKña.  

kñúgskmμPaBenH Gñk)an ³ 
 segátemIllMnaMKMrU 
 begáItGMNHGMNagTUeTA 
 eRbInimitþsBaØaBICKNit edIm,IRsaybMPøWGMNHGMNag 
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skmμPaBTI 2 ³ BinitüemIlcMnYn enAelIpÞaMgkaer 100 
ykkaerEdlmanTMhM 3x3 NamYyk¾)anenAelIpÞaMgkaer 100. bUkcMnYnkñúgkaerQmKñatamGgát;RTÚg. 
etIGñkkt;smÁal;eXIjdUcemþc?  

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

etIcMnYnenH nigcMnYnenAcMkNþalkaerEdlmanTMhM 3 x 3  manTMnak;TMngnwgKña dUcemþc? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

etIGñkrkeXIjTMnak;TMngepSgeTotGVIxøH? etIGñkGacBnül;mUlehtu)anEdrb¤eT? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ykkaerTMhM 3 x 3 mYyepSgeTot enAelIkaer 100 ehIyrkemIllMnaMKMrURbhak;RbEhlKña nwglMnaMKMrU 
xagelI. etIGñkkt;smÁal;eXIjGVIxøH? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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sresrcMnYnenAcMkNþalkaer EdlGñk)aneRCIserIs.  
sresrbMeBjkaerdéTeTot nUvTMnak;TMngrvagcMnYnenH eTAnwgcMnYnenAkñúgkaerkNþal.  

 
   

    

   

 
]TahrN_ ³ ebIcMnYnenAcMkNþalesμInwg 35 enaHcMnYnenAxagelIrbs;vaesμ Inwg 35 – 10. 

eRbóbeFobcemøIy. etIGñkkt;smÁal;eXIjGVIxøH? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

eyIgGaceRbIlkçN³enH edIm,IBnül;mUlehtu EdlplbUkrbs;cMnYnenAQmKña CaeTVKuNrbs;cMnYn enA 
cMkNþal.  

cMnYnenAxagelItUcCagcMnYnenAcMkNþal 10 Canic©. ¬]>35 – 10 ¦ 
cMENkÉcMnYnenAxageRkamFMCagcMnYnenAcMkNþal 10 Canic©. ¬]>35 + 10 ¦ 
ebIeyIgbUkBIrcMnYnkñúgkaerQmKñaenH eyIgGacsRmÜl -10 nig +10 )an ehIyplbUkesμ InwgeTVKuN 

rbs;cMnYnenAkñúgkaerkNþal.  
erobrab;GMBIlMnaMKMrUmYyeTot EdlGñksegáteXIj rYcsresrlMnaMKMrUenaH.  

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

ebI n tag[cMnYnenAkñúgkaerkNþal enaHcMnYnenAxagelIvaes μ Inwg n – 10. sresrcMnYndéTeTot Ca 
GnuKmn_én n.   
 

  n-10   

  n   

       
 

etIGñkGaceRbIkenSamenaH edIm,IBnül;lMnaMKMrUepSgeTotenAelIkaer EdlGñksegáteXIj )anEdrb¤eT?  

eRbóbeFobesckþIBnül;TaMgenaH. 
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1> x> karyl;dwgBIviFIeRbItYGkSrtag[cMnYn 
 

 KNitviTU)aneRbInimitþsBaØaBICKNit edIm,IbgðajBIlMnaMKMrUenAkñúgcMnYn. eyIgnwgBicarNaGMBIviFIepSg² 
kñúgkareRbInimitþsBaØa nigrebobpSarP¢ab;skmμPaB EdleyIgecH GMBIcMnYn eTAnwgnimitþsBaØaBICKNit.  
 
 
skmμPaBTI 3 ³ rkGefr         
 
k¦> kareRbIGefr 1. edaHRsaysmIkar  3x + 2 = 17     
 
 
       
 
 
 
x¦> kareRbIGefr 2. bMeBjkñúgtarag rYcsg;Rkabtag[smIkar y = 2x - 7 
 

x 0 2 4 6 

2x-7     
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EpñkTaMgBIrénskm μPaBTI 3 Tak;TgnwgGefr x. kñúgEpñk k x CaGBaØat b:uEnþB½t’mankñúgsmIkar  
3x + 2 = 17 kMNt;RBMEdntémørbs; x.  mantémø x EtmYyKt; EdlGacepÞógpÞat;smIkar.  
 kñúgEpñk x karsg;Rkabtag[smIkar y=2x-7 k¾manGefr x Edr b:uEnþeyIgGac[témø x esμ Inwgb:un μan 
k¾)an. GefrTIBIr y CaGnuKmn_én x. eyIgGacKUstaragtémøGefr eday[témø x NamYyk¾)an eyIgGac 
rkeXIjkUGredaenenAelIRkab.  
 eyIgk¾eRbIBaküsmPaBcMeBaH ³ 
 

3 ( x + 2 ) =    3x + 6 
x ² - 4  =  ( x-2)( x+2) 
a( x + b ) =    ax + ab 

 

smPaBTaMgenH hak;dUcCasmIkarEdr b:uEnþvaepÞógpÞat; b¤BitRKb;témørbs; x. eyIgehAkenSam 
TaMgenH faCasmPaB.  
   

smPaBmansar³sMxan;Nas; eBlNaeyIgcg;sresrkenSamBICKNit tamrebobepSg²Kña.  
 
 
skmμPaBTI 4 ³ bBa¢ak;fa l,HelxxageRkamenHepÞógpÞat;Canic© epÞógpÞat;xøH nigminepÞógpÞat; 
 eFVIkic©karBIr²nak;. seRmcfa etIl,HxageRkamenH Bit b¤epÞógpÞat;Canic© ¬RKb;témø x¦ epÞógpÞat;xøH 
b¤minepÞógpÞat;esaH.       
 
k¦>     5x – 5 = 5 (x-1)                 x¦>    5x - 5 = 10           K¦>     x² = 4                            

 
 
 
 
 
X¦>     3( x+ 2) = 3(x+1)              g¦>x(x+2) = 0            c¦>      x = 5 - x 

 
 
 
 
 
 

RKÚ]eTÞssegçbcMNuc b¤xøwmsarsMxan;².  
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1>K> kareRbIvg;Rkck 
 

eyIgeRbIvg;Rkck edIm,IeFVI[lMdab;RbmaNviFImanPaBc,as;las;. 
]TahrN_ ³ 3 x 4 + 5 = 27 eyIgRtÚveRbIvg;Rkck edIm,Ibgðajfa RtÚvyk 4 bUknwg 5 mun.  

3 x (4+5) = 3 x 9 = 27 

 eyIglubvg;Rkckecal edayrkkenSammYyeTot Edlmantémøes μ InwgkenSamkñúgvg;Rkck.  
]TahrN_ ³ 3 x (4+5) = 3 x 4 + 3 x 5.  
 eFVIEbbenH mansar³sMxan;Nas; enAeBlEdleyIgcg;sRmÜlkenSam dUcCa ³ 3(x+5) +7x.  
 
 
skmμPaBTI 5 ³ dak;vg;Rkck 
 RKÚ]eTÞsnwgGankenSammYycMnYn[Gñksþab;. sresrkenSamTaMgenaH enAelIkþarqñÜn. eRbIvg;Rkck 
ebIGñkKitfa caM)ac; edIm,IeFVI[Gtßn½yc,as;las;. eRbI x tag[GBaØat.  
 
 
 
 
 
 
 
 
 
 
 
 
lMdab;énRbmaNviFI 
 

5x      enHmann½yfa 5 KuNnwg x eyIglubsBaØaKuNecal. 1x CaFmμta eyIgsresrfa x.  
 

x2       enHmann½yfa x kaer, esμ Inwg x KuNnwg x 
 

4x2     eyIgRtÚvKNnasV½yKuNmun bnÞab;mkeTIbKNnaplKuNCaeRkay. enHmann½yfa KNna x  
kaer rYcKuNnwg 4.    

  

 

(3x)2   eyIgeRbIvg;Rkck edIm,I[c,as;fa eyIgRtÚvKuN x nig 3 sin bnÞab;mkeTIbelIkCakaer.  
 

πr2      rUbmnþenH sRmab;KNnaépÞRkLargVg; eyIgmineRbIvg;RkckeT dUcenH dMbUgRtÚvKNna r kaer  
sin bnÞab;mkKuNnwg π . 
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3(x + 7) eBlCMnYstémørbs; x RtÚvKNnakñúgvg;Rkckmun dUcenH mann½yfa yk x bUknwg 7rYc 
KuN nwg 3.  

dUcenH ebI x = 2,   3( 2 + 7 ) =  3 x 9 = 27 

dUcenH ebI x = 4,   3( 4 + 7 ) =  3 x 11 = 33 
 

dUcenH kenSamelx nigkenSamBICKNit minEmnRKan;EtGanBIeqVgeTAsþaMenaHeT eyIgRtÚvbkRsay 
kenSamTaMgenaH edayeRbIkarsnμtGMBIlMdab;énRbmaNviFI.  
lMdab;kMNt;enaHKW 

1.  vg;Rkck (         )    

 2.  sV½yKuN  ²     ³     

 3.  RbmaNviFIKuN nigRbmaNviFIEck x       ÷       

 4.  RbmaNviFIbUk nigRbmaNviFIdk      +       - 
 

karlubvg;Rkck 
 

etIeyIgGacrkkenSamNamYy Edlesμ Inwg 3(x+2)  Canic© edaymincaM)ac;manvg;RkckEdrb¤eT?  
viFITI 1 
 kenSam 3(x+2) mann½yfa 3 RtÚvKuNRKb;tYkñúgvg;Rkck. dUcenH yk 3 KuNnwgtYTImYy ¬x¦ bnÞab; 
mkeTot yk 3 eTAKuNnwgtYTIBIr ¬2¦ ehIyykcemøIybUkbBa©ÚlKña.  
 
3(x+2) = 3x +  3x2 = 3x + 6 
 
viFITI 2 
 cab;epþIm edayeRbI]TahrN_Caelx.   
 

düaRkamenHbgðajBI 4(2 + 1) = 4 x 2 + 4 x 1  
 
 

düaRkamenHbgðajBI 3(x+2) = 3x + 3x2 = 3x + 6 

  

                              3 

        

                                                 x                     2 

   
   
   
   

3x
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eKGacykviFIdUcKñaeTAGnuvtþcMeBaHcMnYnGviC¢manEdr b:uEnþmankarBi)akemIlbnþic. 
etIGñkGacKUsdüaRkamdak;elIkþarqñÜn edIm,IbgðajkarKNnakenSamxageRkamenH)anEdrb¤eT? 
 
4(5-3) = 4 x 5 – 4 x 3 

         
 

 

4(x-3) = 4x -12 

 

 

etIGñkGacsresr ( x+5)(x+3)  edaymineRbIvg;Rkck)anEdrb¤eT?   

 

cMeNaT³ etIGñkGacsresr ( x+5)(x+3)  edaymineRbIvg;RkckedayrebobNa?   

 
 
viFITI 1 

BinitüemIl]TahrN_Caelxsin. 
(10+5)(10+3) = 10(10+3) +5(10+3) 
            = 100 + 30 + 50 + 15 
 

 
 
(10+5)(10+3) = 100 + 30 + 50 + 15 (10+5)(10+3) = 100 + 30 + 50 + 15 
 
 
 
(10+5)(10+3) = 100 + 30 + 50 + 15 (10+5)(10+3) = 100 + 30 + 50 + 15 
 

cMnYnnImYy²kñúgvg;RkckTImYy KuNnwgcMnYnnImYy²kñúgvg;RkckTIBIr.  
 
dUcenH (x+5)(x+3) = x² + 3x + 5x + 15 

 
 

viFIenH GacykmkGnuvtþ)any:agl¥ cMeBaHcMnYnGviC¢man.  
 

( 5-2)(5+3) = 5(5+3) -2( 5 +3) = 25 +15 -10 -6 
(x - 2)(x+3) = x( x+3) -2(x + 3) = x² + 3x -2x -6 
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( x - 2)(x-3) = x( x-3) -2(x -3) = x² - 3x -2x + 6 

viFITI 2 KUsdüaRkam b¤tarag 
 

 

 

 

        (10 + 3)(10 +5) = 100 + 30 + 50 + 15 
                =195 

 

 

 

 

 

 
cMeBaHkenSamBICKNit k¾manlkçN³Rbhak;RbEhlKñaenHEdr.  

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
karbgðajcMnYnGviC¢mantamry³kareRbItarag manPaBgayRsÜl.      

 
(x - 5)(x – 3)                                                                   
 
 
 
 
 
 
 
 
 
 

 x 3 
x x² 3x
5 5x 15

 x -3 
x x² -3x 
-5 -5x 15 

                      
100      

10 

5 
50 

30 

15 

10 3 

                          

x2 x 

5 5x 

3x 

15 

x 3 
 (x + 5)(x + 3) = x 2 + 5 x + 3x + 15 
 
                     = x2 + 8 x  + 15 

düaRkamenH GacsRmÜlmkRtwmtaragtémøelx 
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skmμPaBTI 6 ³ lubvg;Rkck 
       
k¦> KUstaragtémøelx edIm,Itag[plKuNkenSam  (2x+3)(x+5) 
 
 
 
 
 
 
 
 
 
 
 
x¦> KUstaragtémøelx edIm,Itag[plKuNkenSam  x ( x+ 5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
K¦> KUstaragtémøelx edIm,Itag[plKuNkenSam (x-3)(x+5) 
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kardak;CaplKuNktþa nigkardak;vg;Rkck 
 

BinitüemIlkenSam 3x + 6   tYTaMgBIrEckdac;nwg 3  

3x + 6 GacsresrCa 3x + 3 x 2 

ktþarYm 3 Gacdkmkdak;xageRkAvg;Rkck eyIg)an ³ 
 

3x + 6 = 3x + 3x2 = 3(x + 2) 
 

kardak;CaplKuNktþa CacRmasnwgkarKuN ¬Bnøat¦ ecjBIvg;Rkck.  
 

3(x+2) mann½yfa 3 KuNnwg (x+2). kardak;vg;Rkck eFVI[mann½yc,as;fa 3 Caktþarbs; 3(x+2) b¤ 3 

Caktþarbs;; 3x nig 3 Caktþarbs; 6.   
 

10 - 5x = 5(2-x)     eRBaH 5 Caktþarbs; 10 nigCaktþarbs; 5x 
 

x2  - 21x = x( x – 21)    eRBaH x Caktþarbs; x2 nigCaktþarbs; 21x 

kareRbIBN’mansarRbeyaCn_Nas; edIm,ICYysisS[emIleXIjktþa kñúgkenSamBICKNitsμ úKsμaj. 
 

skmμPaBTI 7 ³ sresrCaplKuNktþa         
eFVIkic©karkñúgRkúmtUc² edaysmaCikmñak;eFVICaRKÚbeRgón ehIysresrkenSammYyenAelIkþarqñÜn. 

]TahrN_ ³ 4a + 8        2x2  - 4x        4pq ² + 8p      
      
 

smaCikdéTeTot sresrkenSamenaH CaplKuNktþa dak;elIkþarqñÜn. kt;RtakenSammYycMnYn kñúg 
RbeLaHxageRkamenH.  
 
 
 
 
 

1>X> karsRmÜlkenSam 

TMnak;TMngkñúgRbmaNviFIelIcMnYn mansar³RbeyaCn_Nas;sRmab;sisS. eyIgsRmÜlRbPaKEdlman 
Gefr dUcKñanwgkarsRmÜlRbPaKéncMnYnEdr.  
]TahrN_ ³ karKuNRbPaKnigRbPaK 

12
1

89
32

8
3

9
2

=
×
×

=×           
b
a

ab
ba

a
b

b
a 2

4
8

4
8

2

2

2

2

=
×
×

=×  
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]TahrN_ ³ karbUksV½yKuN 
5³ x 3² x 5³ = 56 x 3²     a³ x b² x a³ = a6 x b² 
 
skmμPaBTI 8 ³ sRmÜlkenSam 
 

sresrkenSamBICKNitmYycMnYn EdlRbhak;RbEhlKña nwgkenSamelxxageRkamenH. 
GacmankenSamCaeRcIn.   

 
 

1).   8³ x 4² x 84 = 87 x 4²  
 
 
 
 

2) 
10
1

815
34

8
3

15
4

=
×
×

=×    

 
bþÚrkenSamrbs;GñkCamYyRkúmepSg ehIysRmÜlkenSamTaMgenaH.. 

 
1>g> karKNnatémøkenSamtambribT 
 

karrktémøkenSam KWCacRmasénkartaglMnaMKMrUéncMnYn edayeRbIrUbmnþ. GñkRtÚvcab;epþImBIrUbmnþ 
ehIyrktémøva cMeBaHcMnYnCak;lak;xøH². sisSnwgyl;fa cMNucenHmanPaBgayRsÜl ebIeKyl;rUbmnþ .  
ctuekaNEkgmanTTwgesμ Inwg a cm nigbeNþay b cm .  
sresrrUbmnþbrimaRtrbs;ctuekaNEkgenH .  
 
 

 

 

brimaRtrbs;rUbGVImYy CaRbEvgCuMvijrbs;va 
dUcenHbrimaRtrbs;ctuekaNEkgenHesμ Inwg ³ 
a + b + a + b = 2a + 2b  
karrktémø 
rkbrimaRtrbs;ctuekaNEkgenH ebI a = 10 ehIy b= 4.  
brimaRt = 2 x 10 + 2 x 4 = 28 

a 

b 

a 

b 
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brimaRtrbs;ctuekaNEkgenH Gacsresr)anCa 2(a + b) 

brimaRt = 2(10+4) = 2 x 14 = 28 
 

skmμPaBTI 9 ³ rkrUbmnþépÞRkLa nigmaD 
sresrrUbmnþsRmab;KNnamaD nigépÞRkLamuxrbs;KUb EdlmanRCúgRbEvg a cm. 
CMnYstémøkñúgrUbmnþ edIm,IbMeBjtaragxageRkam ³ 
          
 

 seRmcfa GMNHGMNagxageRkamenHBit b¤minBit.  
 ebIeyIgeTVKuNRbEvgRCúgrbs;KUb enaHépÞRkLarbs;muxKUbenaHk¾ekIneLIgeTVdgEdr. Bit ¼minBit 

ebIeyIgeTVKuNRbEvgRCúgrbs;KUb enaHmaDrbs;KUbenaHk¾ekIneLIgeTVdgEdr. Bit ¼minBit 
 
 
skmμPaBTI 10 ³ rktémøkenSam 
 

etIGñkRtÚvecHGVIxøH edIm,IKNnatémørbs;kenSamenH ebI a = 2 ehIy b = 10?  
 
  2a + 3b + 4(2b-a) – 3(5-a) + 

8
24

−
−

b
a  

          
 

 

 

 

 

RKÚ]eTÞssegçbxøwmsarsMxan;².  

 
 

RbEvgRCúg épÞRkLamux maD 
         1 cm   
         2 cm   
         4 cm   

a 

a

a 
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2> sVIút GnuKmn_ nigRkab 
 
2> k> sVIút nigkarrktYTI n 

   
 
skmμPaBTI 11 ³ sVIútTI 1 

 eFVIkic©karkñúgRkúm edayeRbIbMBg;bWt ¬eQIKUs¦ b¤KUslMnaMKMrUkaerénmYycMnYnbnþbnÞab;.  
 
 
        1                 2                      3  

 
BinitüemIlcMnYnkaertUc²caM)ac; edIm,IbegáItlMnaMKMrUkñúgtYnImYy² rYcKUstaragmYy.  

  
lMdab;tYkñúgsVIút 1 2 3 4 5 RKb;cMnYnTaMgGs; 
cMnYnkaertUc² 1 4     

etItYTI 10 nwgmankaertUc²cMnYnb:unμan? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

etItYTI 39 nwgmankaertUc²cMnYnb:unμan? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

etIGñkrkeXIj edayrebobNa? etIGñkGactagedaykenSamBICKNit)anEdrb¤eT?  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 sVIútenH GacykmkeRbIedIm,IsegátemIllMnaMKMrUdéTeTot. ]TahrN_ cMnYneQIKUssrubsRmab;begáIt 
CabrimaRtrbs;kaer.l. eRCIserIslkçN³NamYy ehIysegátlMnaMKMrUenH. begáItGMNHGMNagTUeTA GMBI 
lMnaMKMrU ehIysresrvaCakenSamBICKNit. 
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lMdab;tYkñúgsVIút 1 2 3 4 5 RKb;cMnYnTaMgGs; 
brimaRt 4 8      

 

edaysarEtsVIútenHEp¥kelIlMnaMKMrUkaer EdlekIneLIgefr eyIgeCOCak;fa rUbmnþrbs;eyIgmanPaB 
RtwmRtÚv.  

ebIeKRKan;Et[sVIútNamYy ]> 1, 4, 7, 10, 13, >>> sVIútenHRbEhlCabnþeTot dUcCa 16, 19, 22, 25 

b:uEnþebIeKminbBa¢ak;fa sVIútenHekIneLIgCacMnYnefreTenaH  eyIgminGacR)akdkñúgcitþenaHeT.  
 
 

skmμPaBTI 12 ³ sVIútTI 2 
 BinitüemIlsVIútxageRkamenH ³  
 

 
 
 
 
                                                               
 
 
              1                           2                                  3   
 cUrBiPakSaKñarkviFIKUsrUbsBaØaExVgtYTI 10.  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 etIsBaØaExVgTI 100 mankaertUc²cMnYnb:un μan?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
 sresrviFIKNnacMnYnkaertUc²enAkñúgsBaØaExVgtUTI 100 enH. 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

sresrviFIKNnacMnYnkaertUc²enAkñúgsBaØaExVgtUTI 18 . 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

sresrviFIKNnacMnYnkaertUc²enAkñúgsBaØaExVgtUTI 32 enH. 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

sresrviFIKNnacMnYnkaertUc²enAkñúgsBaØaExVgtUTI n. 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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 rUbmnþenH ehAfa rUbmnþsRmab;KNnatYTI n rbs;sVIútenH. 
 rUbmnþenHbgðajBIcMnYnkaertUc²sRmab;RKb;témø n TaMgGs;. 
      

skmμPaBTI 13 ³ sVIútTI 3 

 BinitüemIlsVIútxageRkamenH 
 
         KnøwH ³ kaerenH manTMhM 1cm x 1cm 
 
         
 
 
 

BiPakSaKñarkviFIKUsrUbtYTI 10. \LÚvenH sresresckþIENnaMGMBIviFIKUsrUbtYTI 10 enH[)anc,as;. 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

etIépÞRkLatYTI 10 rbs;sVIútenH esμ Inwgb:un μan? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
etIépÞRkLatYTI 15 rbs;sVIútenH esμ Inwgb:un μan? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
etIépÞRkLatYTI 200 rbs;sVIútenH es μ Inwgb:unμan? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
etIépÞRkLatYTI n rbs;sVIútenH esμ Inwgb:unμan? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

 

2>x> GnuKmn_ 

GnuKmn_bgðajBITMnak;TMngrvagGefrBIr b¤eRcIn.  
 düaRkamTMB½rbnÞab;enH bgðajBImuxgarTMnak;TMng edaymancMnYnedIm nigcMnYnCalT§pl. muxgarTMnak; 
TMngdMeNIrkareTA edayeRbIRbmaNviFIdUcKña cMeBaHRKb;cMnYnedImTaMgGs;. 
 
  

1 2 3 
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                        2           
    
  

  
 
 
             9 
 

eBlNaeyIgdak;cMnYnedIm ]> 2 cUlkñúgmuxgarTMnak;TMng enaHeyIgnwgTTYl)anlT§ples μInwg 9.  
kardak;cMnYnedImCaeRcIneTot eFVI[eyIgdwgc,as;fa muxgarTMnak;TMngenaH CaGVI.  
 

cMnYnedIm lT§pl 
2 9 
5 21 

10 41 
6 25 

muxgarTMnak;TMngxagelIenH eRbIcMnYnedImeTAKuNnwg 4 ehIybUknwg 1.  
eyIgtagcMnYnedImeday x enaHlT§plesμ Inwg 4 x + 1 .  
kñúgkrNIenH eyIgGackMNt;)anRKb;témørbs; x TaMgGs;. kenSamBICKNit CakenSaEdlmanGefr x 

nigmantémøERbRbÜltamtémørbs; x. 
ebI x esμ Inwg 102 enaHlT§plesμ Inwg 409 . eyIgGac[témø x esμ Inwgb:un μank¾)anEdr.  

y = 4x + 1  CaGnuKmn_ EdlmanGefr x. 

x Gacmantémøesμ Inwgb:un μank¾)an. kenSampþl;témøGefrTIBIr y GaRs½ynwgtémø x Edl)aneRCIserIs.  
 
   
skmμPaBTI 14 ³ rkGnuKmn_  

 smaCikmñak;GgÁúyBImuxsmaCikRkúmdéTeTot tMNag[GnuKmn_. smaCikmñak;²TTYl)anb½NÑmYy 
snøwk edaymansresrGnuKmn_enAelIenaH. ]> KuNnwg 3 rYcbUknwg 1. RKÚ]eTÞssresrcMnYnedIm niglT§pl 
enAelIkþarexon. kñúgmYyelIk² smaCikRkúmmñak;pþl;cMnYnedImmYy smaCikEdltMNag[GnuKmn_ b¤muxgar 
TMnak;TMng ehAcMnYnEdlCalT§pl. cMnYnedIm nigcMnYnCalT§plRtÚvkt;RtaenAelIkþarexon.  
 etIGñkGacTaycemøIy)anEdrb¤eT?      
 RKÚ]eTÞsnwgpþl;muxgarTMnak;TMng b¤GnuKmn_sm¶at;mYycMnYneTot. TayrkcemøIy nigkt;RtaGnuKmn_ 
nImYy².  
 



cMeNHdwg bBaØtiþ nigbMNin sRmab;RKÚbeRgón fñak;TI 7 dl;fñak;TI9 19

2>K> kUGredaen 
 eKGacerobrab;BITItaMgrbs;cMNucNamYy edayRKan;EteRbIrgVas;EtBIrb:ueNÑaH ³ 
 eRCIserIscMNucKl;NamYy enaHKWCacMNucRbsBVKñarvagG½kS (x’x) nig (y’y). KUsG½kSEkgKña ehIy 
edAG½kSedkCaG½kSGab;sIus nigG½kSQrCaG½kSGredaen.  
 cm¶ayBIKl;G½kSGab;sIus nigcm¶ayBIKl;G½kSGredaen KWCargVas;cMNucEdleKedA ehIyehAfakUGr 
edaen.  
 

eKGaceRbIkUGredaen edIm,ITTYl)anrUbPaBGnuKmn_. 
BinitüemIlBhuKuNén 3 . BhuKuNTImYyes μ Inwg 3  
BhuKuNTIBIresμ Inwg 6>>>.l.  
 

1 2 3 4 5 

3 6 9 12 15 

sresrBhuKuNTaMgenaHCakUGredaen.  
(1,3) (2,6) (3,9) (4,12) (5,15) 

cMNucEdlmankUGredaen (1,3) )anedArYcehIy  
cUredAcMNucEdlmankUGredaenepSgeTot.   
 
 
 
 

 
 

 
 
 
 
 

edAkUGredaenTaMgenaH enAelIRkab. kUGredaen CabnÞat;Rtg;. témøGredaen y esμ Inwg 3 dgéntémø 
Gab;sIus x . dUcenH eyIg[eQ μaHRkabenH fa y = 3x. 

emKuNR)ab;TisénbnÞat; CargVas;cMeNatrbs;bnÞat;. edIm,IrkcMeNatenH eKRtÚvKUs RtIekaNEkgmYy  
 

ehIyrkpleFobrvag       
                             

1 2 3 4 5 6 7 

5 

10 

y 15 

x 

cm¶aytamCYrQr 
cm¶aytamCYredk 
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cMeBaHbnÞat;enH cm¶aytamCYrQresμ Inwg 2 Ékta ehIycm¶aytamCYredkesμ Inwg 1 Ékta. cm¶aytam 

CYrQresμ Inwg 3 Ékta nigcm¶aytamCYredkesμ Inwg 1.5 Ékta. dUcenHpleFobKW 2
5.1

3
1
2

==  

etIRkabrbs;taragemKuN 3 manemKuNR)ab;TisesμInwgb:unμan?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
ebIbnÞat;mancMeNatcuHeRkam emKuNR)ab;Tisrbs;va CacMnYnGviC¢man.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

–5 5

-4

4

x 

_2

_

_.

3 

1.5

1 

cm¶aytamCYredk 
es μ Inwg 2 Ékta  
cm¶aytamCYrQres μ Inwg 
3 Ékta. emKuNR)ab; 
Tises μInwg 

2
3  

cm¶aytamCYredk esμ Inwg 4 

Ékta. cMENkcm¶ay 
cuHeRkames μ Inwg 7 Ékta. 
emKuNR)ab;Tises μ Inwg -

4
7 . 
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skmμPaBTI 15 ³ rkemKuNR)ab;Tis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

etIGgát;NaxøH EdlEkgKña?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
rkemKuNR)ab;Tisrbs;Ggát;nImYy²? 

emKuNR)ab;Tisrbs;bnÞat;TI 1 esμ Inwg ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
emKuNR)ab;Tisrbs;bnÞat;TI 2 esμ Inwg ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
emKuNR)ab;Tisrbs;bnÞat;TI 3 esμ Inwg ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
emKuNR)ab;Tisrbs;bnÞat;TI 4 esμ Inwg ³>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 enAelIRkdasRkLakaer KUsGgát;EdlmanemKuNR)ab;Tisesμ Inwg 

5
2  

 
 
 
 
 
 
 

 
 
 

etIemKuNR)ab;Tisrbs;bnÞat;Ekges μ Inwgb:unμan?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
eRbIcMeNHdwgenH edIm,IeqøIynwgsMNYrxageRkamenH.  
  

  

2 

3 

4 
1
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 rkemKuNR)ab;Tisrbs;bnÞat; EdlEkgnwgbnÞat;nImYy²xageRkamenH . 
1. emKuNR)ab;Tis    4        2. emKuNR)ab;Tis   

2
1          3.  emKuNR)ab;Tis   

3
2  

emKuNR)ab;Tisrbs;bnÞat;EkgnwgbnÞat; ³ 
1 emKuNR)ab;Tis>>>>>>>>>>>>>>>>>>>>>>>>>>   2. emKuNR)ab;Tis >>>>>>>>>>>>>>>>>>>>>>>3. emKuNR)ab;Tis>>>>>>>>>>>>>>>>>>>>>>>> 
 ebIemKuNR)ab;Tisrbs;Ggát;mYy esμ Inwg 

b
a . rkemKuNR)ab;Tisrbs;Ggát;EdlEkgnwgGgát;enH.       

2>X> RkabbnÞat; 

kñúg]TahrN_xagedIm eyIgmanRkabmYy EdlbgðajcMNucmYycMnYnrbs;bnÞat; y = 3x.  
etIcMNucNaxøH kñúgcMeNamcMNucmYycMnYn EdlmankUGredaen dUcxageRkam sßitenAelIbnÞat;EtmYy? 

( 1.5, 4.5 )   (0.2, 0.6 )  ( 10, 30 ) 
 

bEnßmbIcMNuceTot EdlsßitenAelIbnÞat; y = 3x Edr. 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  
 RKb;cMNucTaMgGs; EdlRkúm)ansresr nigrab;lancMNuceTotsßitenAelIbnÞat; y = 3x. mancMnYn 
cMNucrab;minGs; Edltémø y esμInwgtémø x KuNnwg 3.  
 
skmμPaBTI 16 ³ TsSn_TaylkçN³rbs;Rkab tamry³smIkar 
 

enHCaRkabrbs;smIkarbnÞat;     y= 2x+1    nig    y = 2x-3 
 
 
 
 
 
 
 
 

 

 
 
 
 

4

1

-1 

-2 

3

2

-3 

-4 

y

x-2 -4 2 4

y=2x+1 

y=2x-3 



cMeNHdwg bBaØtiþ nigbMNin sRmab;RKÚbeRgón fñak;TI 7 dl;fñak;TI9 23

eFIVkic©karBIr²nak; . 
1¦> cMeBaHtémø x BI 1 dl; 4  KUsRkab  y = x + 3 nig y = x + 1 

mñak;²eFVItaragtémøelxsRmab;RkabNamYy kñúgcMeNamRkabTaMgBIrenH. bnÞab;mk KUsRkabTaMgBIr 
enAelIG½kSCamYyKña enAelIRkdasmanRkLa.  

dMbUgKUstaragsRmab;Rkab y = x + 3. 
enAeBlGñkminTan;manbTBiesaFkñúgkarKUsRkabeT Gñkmindwgfa RkabenHCabnÞat;Rtg;enaHeT dUcenH 

GñkKYrEtedA[)aneRcIncMNuc Edlmantémø x xus²Kña. eRkaymkeTot eBlGñkdwgBIRbePTsmIkar Edlman 
RkabCabnÞat;Rtg;ehIyenaH GñkGaceFVIviFIkat;)an.  
y = x+3 
 
 
 
 
 
 
y = x+1 
 
 
 
 
 
2¦>cMeBaHtémø x  BI -2 dl;  4  KUsRkab y = x nig y = 2x 
 
y = x 
 
 
 
 
y = 2x 
 

 
 
 

edayBinitüemIlRkabTaMgenH erobrab;BI\T§iBlénkarbþÚrtémø c kñúgRkab EdlmansmIkar y = x + c  
nigkarbþÚrtémø m kñúgRkabbnÞat; EdlmansmIkar y = mx . 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

x -1 0 1 2 3 4 

y 2 3 4    

x -1 0 1 2 3 4 

   y 0 1     

x -2 -1 0 1 2 3 4 

y        

x -2 -1 0 1 2 3 4 

  y        
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viFIkat;kñúgkarKUsRkab ³ 
enAeBlGñkdwgfa RkabénsmIkarEdlmanrag y = mx + c CabnÞat;Rtg;ehIyenaH GñkGaceRbIviFIkat; 

kñúgkarsg; RkabenH.  
edIm,Isg;RkabEdlmansmIkar y = 3x - 2 edayeRbIEtBIrcMNucKt; cMNucEdlgayRsÜlbMputKW ³ 

ebI x = 0  enaH  y = 0 – 2 = -2. 
ebI y = 0 enaH 0 = 3x - 2. 
 
                        2 = 3x 

                 naM[ x = 
3
2  =  

 
 
 
 
 
 
 bBa©ÚltémøTaMgenHkñúgtarag eyIgGacsg;RkabenH)an.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x 0  

 y  0 
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3> karedaHRsaysmIkar 
 

3>k> smIkardWeRkTI 1 manmYyGaBaØat nigvismIkar 

 
skmμPaBTI 17 ³ nwkrkcMnYnNamYy 
 RKÚ]eTÞsnwgpþl;[GñknUvesckþIENnaMmYycMnYn.  
 eFVItamesckþIENnaMenaH ehIysresrcemøIy dak;elIkþarqñÜn.  
 
 cab;epþImBI 19 etIGñkRtÚvyk 19 enH eTAeFVIdUcemþc edIm,IKNnacemøIy? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 edaysarEtcemøIydUcKña eyIgGacepþateTAelIRbmaNviFI edayminepþatelIcemøIyenaHeT. skm μPaB 
enH sþIGMBIRbmaNviFI nigcRmasrbs;va. 
sakl,glMhat;xageRkamenH ³  

´nwkeXIjmYycMnYn ´bUkvanwg 4 ehIyKuNnwg 3 )anlT§ples μ Inwg 33. 
etIcMnYnEdl´nwkeXIjenaH es μ Inwgb:unμan? 

 
 
 
 
 
 
 
 

´nwkeXIjmYycMnYn ´KuNvanwg 10 ehIydknwg 6 )anlT§plesμ Inwg 64. 
etIcMnYnEdl´nwkeXIjenaH es μ Inwgb:unμan? 
KUsdüaRkam edIm,IbgðajBIRbmaNviFI nigRbmaNviFIRcas. 
   

 
 
 



cMeNHdwg bBaØtiþ nigbMNin sRmab;RKÚbeRgón fñak;TI 7 dl;fñak;TI9 26 

 
RKÚ]eTÞsnwgpþl;]TahrN_[GñkmYycMnYneTot. etIGñk)aneRbIRbmaNviFIGVIxøH? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 

 

smIkarKWCaCBa¢Ig 

 

 
2x + 4 = 8 

 

 

dk 4 ecjBIGgÁTaMgBIr 

 

2x = 4 

 
 
 

EckGgÁTaMgBIrnwg 2 

      

x = 2 

 
 
 

cMNucsMxan;KWfa ebIeyIgykGgÁTaMgBIr eTAeFVIRbmaNviFIdUcKñanwgcMnYnNamYy smIkarenAEtrkSa 
PaBesμ IKñadEdl.  

eRbIlkçN³xagelIenH sRmab;smIkarEdlmanPaBsμ úKsμaj.  
 

x

x 4 8 

x x 4 

x 2 
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  5x + 7 = x + 12 

  5x + 7 – 7  = x + 12 -7     dkGgÁTaMgBIrnwg 7 
  5x       =  x + 5                   
  5x – x  =  x – x + 5          dkGgÁTaMgBIrnwg x 
  4x     =  5                         
  x =  

4
5   = 1 

4
1                   EckGgÁTaMgBIrnwg 4 

       
 
skmμPaBTI 18 ³ føwgsmIkar 
 eFVIkic©karBIr²nak;. eRCIserIssmIkarEdlminmansBaØaGviC¢man.  
]TahrN _ ³ 3x + 1 = 10 nig 2x + 4 = x + 2.  
 smaCikTImYyeRCIserIssmIkarsamBaØNamYy rYcbgðajviFIedaHRsaysmIkarenaH tamry³karKUsCa 
rUbCBa¢Ig. 

 

 

 

 

smaCikmñak;eToteRCIserIssmIkarmYyeTot ehIyedaHRsaysmIkarenaH edayKUsCBa¢Ig.  

 

 

 

eyIgykrUbCBa¢IgmkeRbI edIm,IbgðajBIcMNucsMxan;énkareFVIRbmaNviFIdUcKña eTAelIGgÁTaMg 
BIrrbs;smIkar.  
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TMnak;TMngrvagkaredaHRsaysmIkar nigRkab. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

etIbnÞat;EdlmansmIkar y=2x-3 kat;G½kSGab;sIusRtg; xesμ Inwgb:unμan?  x= >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>      
etIbnÞat;EdlmansmIkar y=2x+1 kat;G½kSGab;sIusRtg; xesμ Inwgb:unμan?  x= >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>        
edaHRsaysmIkar 2x - 3 = 0                                                         x=>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
edaHRsaysmIkar 2x + 1 = 0                                                        x =>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 
3>x> RbB½n§smIkar 
 eKe)aHRKab;LúkLak;BIrRKab; KWLúkLak; a nigLúkLak; b. cMnYnenAelIRKab;LúkLak;enaH RtÚvbUk 
bBa©ÚlKña. plbUkesμ Inwg 7.  
 BinÞúenAelIRKab;LúkLak; a ehAfa a ehIyBinÞúenAelIRKab;LúkLak; b ehAfa b.  
dUcenH a + b = 7 .  
 etI a nig b Gacmantémøesμ Inwgb:unμanxøH? ]TahrN_ ebI a = 4 enaH b = 3  .  
rkRKb;KUcemøIyTaMgGs; ³ 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 eBlEdlcMnYnenAelIRKab;LúkLak; a bUknwgcMnYnenAelIRKab;LúkLak; b KuNnwg 2 plbUkesμ Inwg 9.  
etIeyIgGacrkcMnYnenAelIRKab;LúkLak;nImYy² )anEdrb¤eT? 
 
 a + 2b = 9 

4

1

-1 

-2 

3

2

-3 

-4 

y

x -2 -4 2 4

y=2x+1 

y=2x-3 
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eyIgGacedaHRsaysmIkarenH edayviFIsakl,g nigEktRmÚv ³ 
 
a = 4 nig b= 3      cemøIyenHminRtwmRtÚveT eRBaH 4 + 6 minesμ Inwg 9 eT.  
a = 1 nig b = 6     cemøIyenHminRtwmRtÚveT eRBaH 1 + 12 minesμ Inwg 9 eT.  
a = 5 nig b= 2      cemøIyenHRtwmRtÚv eRBaH 5 + 4 = 9. 
 
enH CacemøIyEdlepÞógpÞat;smIkarTaMgBIr KW a +   b = 7 

     nig a + 2b = 9 

 
skmμPaBTI 19 ³ edaHRsayRbB½n§smIkar tamry³karsakl,g nigEkkMhus nigtamviFIBICKNit 
 eFVIkic©karkñúgRkúmtUc². smaCikmñak;e)aHRKab;LúkLak; a nigRKab;LúkLak; b b:uEnþRKbva edayeRbI 
RkdasmYysnøwk edIm,IkuM[smaCikdéTeToteXIjlT§ple)aHenaH. bnÞab;mk pþl;CatRmúy cMeBaHcMnYnenaH.  
]TahrN _ ³ BinÞúenARKab;LúkLak;TaMgBIrbUkbBa©ÚlKña es μ Inwg 7. 

smaCikmñak;² RtÚvrkcemøIy[)any:agehacNas;mYy.  
 
 
 
\LÚvenH eyIgpþl;tRmúyTIBIr.  
]TahrN_ ³ BinÞúenAelIRKab;LúkLak; a bUknwgBIrdgénBinÞúenAelIRKab;LúkLak; b esμ Inwg 9.  
eRbIviFIsakl,g nigEkkMhus edIm,IrkBinÞúenAelIRKab;LúkLak;TaMgBIr.   
 
 
 
 
 
 
 
karedaHRsaytamviFIBICKNit 
     a + b = 7 (1) 

     a + 2b = 9     (2) 

karBinitüemIlsmIkarTaMgBIr eyIgeXIjfa kñúgsmIkarTIBIrman b mYy elIssmIkarTImYy ehIyeFVI[ 
BinÞúsrubekIneLIgcMnYn 2.  

eyIgGacrkpldkrvagsmIkarTIBIr nigsmIkarTImYy ³ (2) – (1) 
 (a + 2b) – ( a+ b ) =   9  - 7        (3) 
 a + 2b –  a – b   =   2 
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b = 2 
CMnYstémø b kñúgsmIkar (1) eyIg)an ³ 

           a + 2 = 7 
 a = 5 
 

dUcenH RbB½n§smIkarmanb£sEdlCaKUcemøIy ³   a = 5, b=2 

(enHCacemøIyrkeXIj tamviFIBICKNit) 
 

kareFVIRbmaNviFIdksmIkarTaMgBIr eyIgminFøab;eFVIBImunmkeT. etIeyIgRtÚvEktRmÚvsmIkarTI (3) 
edayrebobNa? cUrBiPakSa.  
 
skmμPaBTI 20 ³ edaHRsayRbB½n§smIkar            
 
1¦> edaHRsayRbB½n§smIkar                            3x + y = 7     (1) 
             x – y  = 1    (2) 
 
 
 
2¦> KUsRkabtag[smIkarTaMgBIr 
 

 
 
 
 

 
          
          
          
          
          
          
          
          
          
          

 
 

x    

y    
x    

y    
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etIcemøIy nigRkabmanTMnak;TMngnwgKña dUcemþcxøH? 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
3>K> smIkardWeRkTIBIrman 1 GaBaØat 
 
sMNYrTI 1  
 

etIsmIkardWeRkTI 1 man 1 GaBaØat nigsmIkardWeRkTI 1 man 1 GaBaØat manlkçN³xusKñay:agNaxøH?  
smIkarTaMgenH CasmIkardWeRkTI 1 ³   4x = 8,    5x + 1 = 11,   3x + 4 = 2x +7 

niTsSnþx<s;bMputrbs;  x KW 1  

BuMmantY x² enaHeT. 

smIkarTaMgenH eyIgGacsresreLIgvij[manrag ³            4x - 8 =0 
                     5x -10 = 0 
                       x – 3 = 0 
smIkardWeRkTI 1 TaMgGs; GacsresreLIgvij[manrag ³    
                                                                            bx + c = 0 (b # 0) 
 

smIkar EdlmanniTsSnþrbs; x x<s;bMput esμ Inwg 1 eyIg[eQ μaHfa smIkardWeRkTI 1 man 1 GaBaØat. 
smIkardWeRkTI 1 manb£sEtmYyKt; ¬ RKb; b ≠ 0 ¦ 

smIkarEdlmanrag ax² + bx + c =0  kñúgenaH a  ≠ 0  eyIg[eQμaHfa smIkardWeRkTI 2 man 1 GaBaØat. 
niTsSnþx<s;bMputrbs; x kñúgsmIkardWeRkTI 2 KW 2.   
 
sMNYrTI 2  
 

etIsmIkar x²  =  25  manb£sesμ Inwgb:un μanxøH?     

x = 5 Cab£smYyrbs;smIkarenH eRBaH 5 x 5 = 25,  b:uEnþsmIkarenH enAmanb£smYyeTot.  
          (-5) x ( -5) = 25  dUcenH  x = -5 Cab£smYyeTotrbs;smIkarenH.  
    x²  =  25          rkb£skaerénGgÁTaMgBIr eyIg)an ³  
    x    =   + 25   b¤  - 25  

    x    =     + 5 b¤ -5  
 
 



cMeNHdwg bBaØtiþ nigbMNin sRmab;RKÚbeRgón fñak;TI 7 dl;fñak;TI9 32 

sMNYrTI 3  
ebI´KuNBIrcMnYn ehIy)ancemøIyesμ InwgsUnü etIGñkGacniyayR)ab;´dUcemþcxøH GMBIcMnYnTaMgBIrenaH? 
k¦>´minGacfa y:agNaeT cMeBaHcMnYnTaMgBIrenaH 
x¦> cMnYnTaMgBIrc,as;Caesμ InwgsUnüdUcKña 
K¦> c,as;CamancMnYnNamYykñúgcMeNamcMnYnTaMgBIresμ Inwg 0.  
sresrGVIEdlGñkGacTaj)ancMeBaHtémø x kñúgsmIkarxageRkamenH ³   

 
(1)     x (x-3)   = 0               >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
(2)    (x - 3)(x - 4) = 0          >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
(3)    (x + 5)(x - 6) =0  >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
(4)    (2x – 5)( x+4) = 0        >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 
karsresrsmIkardWeRkTIBIrCaplKuNktþa  
 eyIgGacedaHRsaysmIkardWeRkTIBIr dUcCa ( x + 7)( x-2) = 0. 

etIGñkRtÚvedaHRsaysmIkardWeRkTI 2 EdlsresrCaTRmg; x² + 7x + 10 = 0   edayrebobNa? 
eyIgGacedaHRsaysmIkarenH ebIeyIgGacsresrvaCaplKuNénBIrktþa. 
tYTImYyenAkñúgvg;RkckKW x .  
tYcugeRkayBIreTot KWCaBIrcMnYnEdlplKuNesμ Inwg 10.  
eyIgGacerobkñúgtaragdUcxageRkamenH ³ 
etIRkLamYyNa Edlesμ Inwg 7x ?  
   

 
 
 
 
 
dUcenH edIm,IedaHRsay   x² + 7x + 10 = 0    

sresrvaCaplKuNktþa           (x+5) (x+2)  = 0 
cemøIyrbs;smIkarKW           x = -5 b¤ x = -2 
 
 
 
 

 x 5 
x x²  
2  10

 x 10 
x x²  
1  10 
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skmμPaBTI 21 ³ edaHRsaysmIkardWeRkTI 2     
 

sresrCaplKuNktþa nigedaHRsaysmIkardWeRkTIBIrenH xageRkamenH edayeRbIviFIBIry:ag.   
1.  x²+ 10x + 21 = 0         2.  x² - 19x  - 20 = 0        
3.  2x² + x -   42 = 0                   4.  x² -   9x + 20 = 0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

enAkñúgsmIkar x²+ bx + c = 0  ebI c CacMnYnviC¢man etIGñkGacfa dUcemþccMeBaHktþaTaMgBIrrbs; c 
EdlGñkkMBugrk?  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 

enAkñúgsmIkar x²+ bx + c = 0  ebI c CacMnYnGviC¢man etIGñkGacfa dUcemþccMeBaHktþaTaMgBIrrbs; c 
EdlGñkkMBugrk?  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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4> karbegáInkarKittamEbbBICKNitkan;EtsIuCeRmA 
 
4>k> RbmaNviFIelIkenSamBICKNit 
 
 
skmμPaBTI 22 ³ eRbIviFIEbgRkLasRmab;kenSamdWeRkTI 3 
 

skmμPaBenH eRbIviFIEbgRkLasRmab;kenSam EdlmanlkçN³sμ úKsμaj.  
karBnøatkenSam (a+b)(a² -ab + b²) nig (a- b)(a² + ab + b²). 

eFVIkic©karkñúgRkúmBIr²nak; 

1¦> eRbIviFIEbgRkLa edIm,IKNna (a + b)(a-b)   .          

   

   

   

 

2¦> yklMnaMtamviFIEbgRkLa edIm,IKNna (a+b)(a² -ab + b²) ,   (a- b)(a² + ab + b²)          
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skmμPaBTI 23 ³ eFVIRbmaNviFIEckkenSamBICKNit                                         

eFVIkic©karkñúgRkúm eday[smaCikmñak;eFVICaRKÚbeRgón bgðajviFIEck (2x² + 11x + 12) ÷ (x + 4) . 
RKÚbeRgónRtÚvBnül;mþgehIymþgeTot rhUtdl;smaCikRkúm)anyl;.  
 
sresrkenSamenH (2x² + 11x + 12) CaplKuNktþa edayeRbIviFIEbgRkLa. 

etIGñkRtÚvyk x mkKuNnwgktþaNa edIm,I)an 2x²? 

bMeBjcemøIy 2x enAkñúgRbeLaHxagelI.  
rYcbMeBjkñúgRbeLaHEdlenAsl;.  
2x² + 11x + 12  Eckdac;nwg (x + 4)   
(2x² + 11x + 12) ÷ (x + 4)  = 2x + 3 

sakl,geRbIviFITaMgBIrenHsRmab; ³  
1) (3x² + 13x + 12)  ÷ (x + 3)   

2) (3x² + 13x + 14)  ÷ (x + 2)   
 

 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
x 2x²   
4    
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skmμPaBTI 24 ³ edaHRsaysmIkardWeRkTI 1 sμúKsμaj edaysegátTMnak;TMngnwgsmIkargay²            
                                                                   
 

4.1
z = 28                                   x + 2 = 8                    9.1 = x + 3.3 

 
 

k – 3.2 = 9.6                 
2
u  = 5                          t – 6 = 11 

          
 

13
3  + p  = 

3
10                          2.3   = 1.6 + t 

               

 

EcksmIkarTaMgenHCaRkúm EdlmanlkçN³dUcKña. dak;smIkarTaMgLayNaEdlsamBaØCageK enA 
EpñkxagelIeKkñúgbBa¢I.  
 
 
 
 

edaHRsaysmIkarEdlgayCageKbMput kñúgRkúmTImYy bnÞab;mk edaHRsaysmIkarepSgeTot tamviFI 
dUcKña. 
 

 
 
 
 
 
 

etIGñkKitfa skm μPaBenH CYyGñk[ecHedaHRsaycMeNaTEdlmanlkçN³kan;Ets μúKsμaj 
edayrebobNa?  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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4>x> karedaHRsayvismIkar 
 
x + 1 = 10 

smIkarenHmancemøIyEtmYyKW x = 9. 
etItémørbs; x NaxøH EdlepÞógpÞat;nwgvismIkar  x + 1 ≤ 9   ? 
RKb;KñaRtÚvrktémø x [)anmYy EdleFVI[vismIkarenHBit b¤epÞógpÞat;.     
 
x Gacmantémøesμ Inwg    4 b¤ 5 b¤  7 b¤  8 

x Gacmantémøesμ Inwg 3.5 b¤ 3.86 

x Gacmantémøesμ Inwg -2 b¤  -9 

x GacmantémøNamYy rhUtdl;esμ Inwg 8 . eyIgGacsresr)anCa  x ≤ 8.   
 
           ]/////////////////////////// 
  -2 -1  0  1 2 3 4 5 6 7 8 
 

XñabEbrmuxmkrkEpñk EdlepÞógpÞat;nwgvismPaB ehIybgðajfa 8 k¾epÞógpÞat;Edr. 
etIeyIgGacedaHRsayvismPaB dUcKñanwgkaredaHRsaysmIkarEdrb¤eT?  

        4 <  8 
 

bUkGgÁTaMgBIrnwg 2 eyIg)an³ 6 < 10   vismPaBenH enAEtBitdEdl 

sakl,gdkGgÁTaMgBIrnwg 3 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
KuNGgÁTaMgBIrnwg 4 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
EckGgÁTaMgBIrnwg 4 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  
KuNGgÁTaMgBIrnwg -2 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
EckGgÁTaMgBIrnwg - 2 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 etIRbmaNviFINaxøH EdleFVI[vismPaBenAEtBitdEdl? 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
 b:uEnþ ebIGñkEckGgÁTaMgBIrénvismPaBnwgcMnYnGviC¢man vismPaBRtÚvbþÚrTis. 
]TahrN_ ³ 6 < 12  EckGgÁTaMgBIrnwg - 2 

        -3 > -6   RtÚvbþÚrTisvismPaB edIm,I[vismPaBenAEtepÞógpÞat;.  
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edaHRsay ³ 7 – 2x  > 11    dkGgÁTaMgBIrnwg 7 

                    -2x    >  4             EckGgÁTaMgBIrnwg - 2 

                       x    <  -2               RtÚvbþÚrTisvismIkar edIm,I[vismIkarenAEtepÞógpÞat;. 
 
epÞógpÞat; ³ eRCIserIstémø x tUcCag -2.   
 ebI x = -3      7 – 2 (-3)  = 7 + 6 = 13     13 .>11   
 
skmμPaBTI 25 ³ edaHRsayvismIkar       
 

eFVIkic©karBIr²nak; edIm,IedaHRsayvismIkarxageRkamenH ³ 
2x + 3 >9   3(x-2) < 9   3 – 2x  < 12 
 
 
 
 

 
4> K> karKUsRkab nigbkRsaytMbn;cemøIyenAelIRkab 

 

skmμPaBTI 26 ³ tMbn;cemøIyenAelIRkab 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  1 2 3 4 5 6 7 

5 

10 

y 15 

x 

RkabenH tag[smIkar y = 3x 

rkcMNucEdlmankUGredaen ( 1,2) (2,1) 
(2,2) (2,4) (2,5) (4,4) (4,8) (4,11) 
(5,3) (5,5) (5,12) 
 
cMeBaHcMNucTaMgGs;enH y < 3x 
 
cMNucTaMgLayEdlepÞógpÞat;nwg  y < 3x 

minEmnRtwmEtCabnÞat;mYyb:ueNÑaHeT EtvaCa 
tMbn;cemøIymYyTaMgmUl.  
 
pat;BN’RKb;cMNuc EdlminepÞógpÞat;nwgtMbn; 
cemøIyrbs; y < 3x rYcdak;sBaØasmÁal;.  
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sresrkUGredaenrbs;cMNuccMnYn 5 EdlepÞógpÞat;nwgvismIkar y  ≥ 3x.   
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

rkcMNucTaMgenH enAelIRkab.  
kartagtMbn;cemøIyenAelIRkab mansar³RbeyaCn_Nas; eBlGñkrkcMnYnTaMgLayNa EdlRtÚvnwg 

lkçxNÐeRcIn.  
rkcMnYnKt;rWuLaTIb EdlepÞógpÞat;nwgvismIkar ³ 

y < 3x        KUsqUtecalcMnYnTaMgLayNa EdlminEmnCacemøIyrbs;vismIkarenH.  
x ≤ 2        KUsqUtecalcMnYnTaMgLayNa EdleFVI[  x ≤ 2  minBit.    

TukbnÞat; x=2 CabnÞat;dac;² eRBaHcMNucTaMgGs;enH sßitkñúgEdn Edl x ≤ 2          

x+ y > 2   KUsqUtecalcMnYnTaMgLayNa EdlminEmnCacemøIyrbs;vismIkarenH.  
 kt;RtaRKb;cMNuc EdlepÞógpÞat;nwg vismIkarTaMgbI.  
 
 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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4>X> karRsaybMPøWtamEbbBICKNit  
 

 
skmμPaBTI 27 ³ sresrcMnYnTsPaKmanxYbCaRbPaK                              
 

skmμPaBenH eRbIlkçN³BICKNit edIm,IedaHRsaycMeNaTGMBIcMnYn.  
0.23 GacsresrCaRbPaK   

100
23      0.1768  sresrCaRbPaK 

10000
1768  

viFIenHeRbI)ancMeBaHRKb;cMnYnTsPaKKμanxYb.  
b:uEnþ etIGñkRtÚvsresr 0.77777777777777777…CaRbPaK edayrebobNa? 
eRbIlkçN³BICKNit ³ 

sn μt x = 0.77777777777777777… (1) 

KuNGgÁTaMgBIrnwg 10 eyIg)an ³ 10x = 7.7777777777777777… (2) 

\LÚvenH yksmIkar (2) dknwgsmIkar (1).    

smIkar (2) GacsresrCa 10x = 7 + 0.77777777777777777777… 

dUcenH 10x –x = 7 + 0.77777777777777777777…..  - 0.777777777777777….  

                 9x = 7                     (sRmÜltYEdlCacMnYnTsPaKmanxYb) 

                   x = 
9
7  

cuH 0.252525252525… vij? 
krNIenH karKuNnwg 10 minGacGnuvtþ)aneT. GñkRtÚvKuNnwgcMnYnNamYy EdlGackat;RKb;Epñk 

TsPaKTaMgGs;.  
 x=    0.252525252525………    (3) 
 100x = 25.2525252525………  (4) 

rkpldkrvagsmIkar (4) nigsmIkar (3)  

           eyIg)an ³ 99x = 25       

cuH 0.4252525252525 vij? 
ebIeyIgKuNnwg 10 minkat;EpñkTsPaKTaMgGs;)aneT. 
KuNvanwg 100 eyIg)an ³ 
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x =    0.4252525252525……………………….                           (5) 

100x = 42.5252525252525…………………….                          (6) 

rkpldkrvagsmIkar (6) nigsmIkar (5)  

           eyIg)an ³ 99x = 42.1 

 x = 
99

1.42        

edIm,IsresrvaCaRbPaK eyIgKuNPaKyk nigPaKEbgnwg 10 eyIg)an x = 
990
421       . 

 
sakl,gviFIxagelIenH cMeBaHcMnYnTsPaKenH . kñúgkrNInImYy² GñkRtÚvKuNvanwgcMnYnNamYy Edl 

Gackat;ecalRKb;EpñkTsPaK edIm,IeFVIviFIdk.   
 

1) 0.33333333333333333… 

 

 

2) 0.1818181818181818… 

 

 

3)  0.723232323232323…  
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skmμPaBTI 28 ³ rkcMnYncemøIyrbs;smIkardWeRkTIBIr  
 eFVIkic©karkñúgRkúm edaysmaCikmñak;²KUsRkabtagsmIkarTaMgenH. Eckkic©karKñaeFVI edaymñak;KUs 
Rkab[)anmYy.  
 skmμPaBenH GaRs½ynwgsikçakamEdleRbIRkdas nigG½kSdUcKña sRmab;sg;RkabTaMgenaH. 
 RKb;KñaKYreRbIG½kSGab;sIus EdlmantémøBI - 4 dl;  4  ¬mYykaerRtÚvnwg 1 Ékta¦ nigG½kSGredaen 
EdlmantémøBI -10 dl; 20 ¬mYykaertag 5 Ékta¦ .  
 

y = (x + 3) (x - 2),     y = x² - 4 ,     y = x² - 3x – 4 ,    y = x²  + 3,    y = x² -2x + 1 

          

          

          

          

          

          

          

          

          

 
sRmab;smIkarnImYy² GancMNucEdlRkabRtÚvkat;G½kSGab;sIus.  

\LÚvenH edaHRsaysmIkar edaysresrCaplKuNktþa. Bnül;TMnak;TMngrvagcemøIytamRkab nigcemøIy 
tamkarseresrCaplKuNktþa. 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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