
ifjp;  (Introduction)

O;atd¨a 2 3x  ] 23 7 2x x  ] 2 1
3

2
x x  ] 

3 22 3 7y y y   esa çR;sd esa v{kj

la[;k ¼pj½ dh Äkr iw.kZ la[;k gSA bl çdkj d¢ O;atd cgqin g¨rs gSaA cgqin ä ij lafØ;k,¡

t¨M+uk] ÄVkuk v©j xq.kk djuk vkius d{kk 9 esa lh[kk gSA cgqin ä d¢ t¨M+us] ÄVkus v©j xq.kk

djus d¢ mu rjhd ä d¨ ,d ckj fQj ns[krs gSaA

1- x+3 o x+4  d¨ t¨fM+,A

gy%& (x+3) o (x+4) dk t¨M+ vFkkZr (x+3) + (x+4)

¾ x+3 + x+4

¾ (x+x) + (3+4)

¾ 2 7x 

2- cgqin 22 3 5x x   esa 2 2x x   d¨ ÄVkb,A

gy%& 22 3 5x x   esa 2 2x x   d¨ ÄVkuk vFkkZr    2 22 3 5 2x x x x    

2 22 3 5 2x x x x     

     2 22 3 5 2x x x x     

2 2 7x x  

3-  5x   esa  7x   dk xq.kk dhft,A

gy%&  5x   dks  7x  ls xq.kk vFkkZr   5x   7x 

   7 5 7x x x   

= x2 - 2x - 35

cgqin

01
[POLYNOMIALS]
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djd¢ ns[ksa

1- cgqin¨a  2x - 7 o  5x + 9  d¨ t¨fM+,A

2- cgqin 3x2 + 2x - 3 eas ls x2 + 3x - 4  d¨ ÄVkb,A

3- cgqinksa x2 + 2x - 3 o  x2 + x - 2 d¨ xq.kk dhft,A

D;k cgqin ä dk Òkx Òh dj ldrs gSa\

/;ku nsa fd tksM+us o ?kVkus esa ,d leku ?kkr okys in lkFk j[ks tkrs gSaA xq.kk esa inksa

dh ?kkrsa tqM+ tkrh gSaSA vr% cgqin ä esa t¨M+uk] ÄVkuk o xq.kk lc geus fd;k gS vkSj ns[kk gS

fd ;g dSls gksrk gSA D;k ftl rjg cgqin ä dk t¨M+uk] ÄVkuk v©j xq.kk g¨rk gS] ge cgqin¨a

dk Òkx Òh dj ldrs gSa\

Òkx djrs le; inksa o mudh ?kkr dk fglkc dSls j[ksaxs\ ;g lc lkspus ls igys ;g ns[ksa

fd vkf[kj cgqinksa ds Hkkx dh vko';drk dc gksrh gS\

uhps dh ifjfLFkfr;ksa dks ns[ksaA

1- ,d dkj 4 ÄaVs esa x fdeh- nwjh r; djrh gSA dkj dh pky Kkr dhft,A

gy%& dkj }kjk r; dh xÃ dqy nwjh ¾ x fdeh-

rFkk bl nwjh d¨ r; djus esa yxk le; ¾ 4 ÄaVs

 pky ¾ njw h

le;

 pky ¾  
4

x
fdeh-@?kaVs

;g Hkkx ljy gS D;ksafd ,d in okys cgqin dk ,d in okys fLFkjkad cgqin ls Hkkx gSA

2- ;fn fdlh vk;r dk {ks=Qy 40x2 oxZehVj gS rFkk mldh ,d Òqtk dh yackÃ  10x

ehVj gS rc vk;r dh p©M+kÃ D;k g¨xh\

gy%& vk;r dk {ks=Qy ¾ 40x2 oxZehVj

vk;r dh yackÃ ¾ 10x ehVj

 vk;r dk {ks=Qy ¾ yackÃ  p©M+kÃ

40x2 ¾ 10x  p©M+kÃ

 p©M+kÃ ¾ 
240

10

x

x
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¾ 
4 10

10

x x

x

  

¾ 4x ehVj

;gk¡ Hkktd o HkkT; nksuksa ,d inh; gSa vkSj blls HkkxQy Hkh ,d inh; gh gSA

vc ge ,d f}inh; cgqin dks ,dinh; cgqin ls Hkkx djrs gSaA

3-cgqin 218 9x x  d¨ 3x  ls Òkx nhft,A

gy%& 218 9x x  d¨ 3x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k ldrs

gSa&
218 9

3 3

x x

x x


6 3x 

djd¢ ns[ksa

1- 32 12 6x x   dks 2x  ls  Òkx nhft,A

2- ,d cl 5 ?kaVs esa y fdeh- nwjh r; djrh gSA cl dh pky Kkr dhft,A

3- ,d vk;rkdkj cxhps dk {ks=Qy 265x oxZehVj gS rFkk ml cxhps dh pkSM+kbZ 5x ehVj

gSA rc cxhps dh yackbZ Kkr dhft,A

4- 24 4x  oxZ bdkbZ {ks=Qy okys ledks.k f=Hkqt dh vk/kkj Hkqtk dh yackbZ 2x  bdkbZ gSA

rc f=Hkqt ds 'kh"kZyac dh yackbZ Kkr dhft,A

Åij d¢ mnkgj.k esa Òkx dh t¨ çfØ;k geus dh gS bldk mi;¨x ge

O;kogkfjd lanÒ¨Za d¢ ç’u ä d¨ gy djus esa Òh djrs gSaA bld¢ dqN mnkgj.k ns[krs gSa &

mnkgj.k%&1- 8x  bdkÃ yackÃ dk ,d js[kk[k.M AB gS ftls n¨ cjkcj Òkx¨a esa ck¡Vuk gS

rc vki ;g dSls crk,¡xs fd bld¢ çR;sd Òkx dh yackÃ fdruh gS\

gy%& ekuk fn, x, js[kk[k.M AB ij C d¨Ã fcUnq gS t¨ AB d¨ n¨ cjkcj Òkx¨a esa ck¡Vrk

gSA

bls ge fuEufyf[kr :i esa fy[k ldrs gSa&

AB AC BC 
vc pw¡fd C, js[kk[k.M AB d¨ n¨ cjkcj Òkx¨a esa ck¡Vrk gSA

vr% AC BC
AB AC AC 

A C B
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   8 2x AC

;k  
8

2

x
AC 

   
2 4

2

x
AC




     4AC x
vFkkZr~ js[kk[k.M d¢ n¨u ä cjkcj Òkxksa dh yackÃ 4x  bdkbZ gSA

vf/kd in okys cgqinksa esa Hkkx

dbZ in okys cgqin dks ,dinh; cgqin ls Hkkx djus esa ge gj in dks vyx&vyx

dj ldrs gSaA

cgqin 218 9x x  dks xq.ku[k.Mu djrs gq, 3x  ls Òkx nhft,A
218 9x x  d¨ 3x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k ldrs gSa&

218 9

3

x x

x



9 2 9

3

x x x

x

    


 9 2 1

3

x x

x




 3 2 1x 

6 3x 

,d vkSj ns[ksa ;

cgqin 4 3 24 12 8x x x   dk xq.ku[k.Mu djds 24x ls Hkkx nhft,A
4 3 24 12 8x x x   d¨ 24x  ls Òkx djus d¢ fy, ge bls fuEufyf[kr :i esa fy[k

ldrs gSa&
4 3 2

2

4 12 8

4

x x x

x

 

2 2 2 2

2

4 3 4 2 4

4

x x x x x

x

    


 2 2

2

4 3 2

4

x x x

x

 


2 3 2x x  
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xq.ku[k.Mu djds cgqinksa dk Hkkx djuk

vc ge xq.ku[k.Mu djrs gq, cgqinksa dk Hkkx djuk lh[ksaxsA

;fn cgqin 22 5 3x x   d¨ cgqin  2x   ls Òkx djuk g¨ rc D;k ge Åij d¢

 mnkgj.k¨a d¢ rjhd¨a d¨ viuk ldrs gSa\
22 5 3x x   d¨  2x   ls Òkx nsus dk vFkZ gS fd bls ge fuEufyf[kr :i esa

fy[k ldrs gSa &
22 5 3

2

x x

x

 


ysfdu ;gk¡ va’k ,oa gj d¢ cgqin¨a esa dksbZ leku xq.ku[k.M ge ugÈ igpku ik jgs

gSa vkSj ge bldk ÒkxQy ugÈ irk dj ik jgs gaSA ,slh ifjfLFkfr; ä esa ge Òkx dh nhÄZ Òktu

fofèk dk mi;¨x dj ldrs gSaA

vadxf.kr esa vki tkurs gSa fd 25 d¨ 4 ls Òkx djus dk vFkZ gS&

25

4
 vFkkZr

;gk¡ 25 4 6 1  
vFkkZr ÒkT;  ¾ Òktd x ÒkxQy $ 'ks"kQy

blh rjg Hkktd ls HkkT; dks Hkkx djus gesa HkkxQy o 'ks"kQy feysxkA vxj Hkkx iwjk&iwjk

gks tk, rks 'ks"kQy 'kwU; Hkh gks ldrk gSA

mnkgj.k%&2- cgqin 22 5 3x x   d¨ cgqin 2x   ls  Òkx dhft,A

gy%& ;gk¡ cgqin 22 5 3x x   ÒkT; v©j  2x   Òktd gSA

;gk¡ gesa HkkxQy 2x + 9 vkSj 'ks"kQy 15 feykA

'ks"kQy

25


4 6

1
'ks"kQy

ÒkxQy
ÒkT;

Òktd
24

22 5 3x x 

 22 4x x 

9 3x 

 9 18x 
  15

 2x   2 9x 

Òktd
ÒkT;

ÒkxQy
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;kfu ;gk¡ cgqin dks Òkx nsus ds fy, fuEufyf[kr pj.k ä esa dke djrs gSa&

pj.k %&1-  ÒkT; ,oa Òktd d¨ mudh Äkr ä d¢ voj¨gh Øe esa fy[ksaxsA

pj.k %&2-  ÒkT; d¢ igys in d¨ Òktd d¢ igys in ls Òkx nasxsA

;gk¡  
22

2
x

x
x



;g ÒkxQy dk igyk in g¨xkA

pj.k %&3- bl ÒkxQy ls Òktd dk xq.kk djsaxs v©j xq.kuQy d¨ ÒkT; esa ÄVk,¡xs &

  22 2 2 4x x x x  

pj.k %&4- ÄVkus ij çkIr ifj.kke d¢ çFke in d¨ Òktd d¢ çFke in ls Òkx djsaxsA

vFkkZr 
9

9
x

x
  ;g ÒkxQy dk nwljk in g¨xkA

pj.k %&5- iqu% bl ÒkxQy ls Òktd dk xq.kk djsaxsA

vFkkZr   9 2 9 18x x   

vc 9 3x   esa ls 9 18x   dks ÄVk,¡xs

9 3x         ;k

      9 18x 

                            15

;g çfØ;k rc rd n¨gjkrs gSa tc rd fd 'ks"kQy 'kwU; u g¨ tk, ;k 'ks"kQy d¢ pj dh
Äkr Òktd d¢ pj dh Äkr ls de u g¨ tk,A bl mnkgj.k esa 'ks"kQy 15 gS ftlesa pj dh

Äkr] Òktd  2x  ds pj dh ?kkr ls de gSA

bl Hkkx dk laf{kIr izfr:i.k gSA

     22 5 3 2 2 9 15x x x x     

vFkkZr ÒkT;  ¾ Òktd x ÒkxQy $ 'ks"kQy

mnkgj.k%&3-  cgqin 2 35 11 12 2x x x   d¨ cgqin 5x   ls Òkx nhft,A

gy%&  ;gk¡ ÒkT; 2 35 11 12 2x x x    o Òktd 5x  gSA

Hkktd esa x dh ?kkr voj¨gh Øe esa gS rFkk ÒkT; d¨ gesa x dh Äkr¨a d¢ voj¨gh Øe esa fy[kuk

g¨xkA

9 3x 

22 5 3x x 
22 4x x 

9 3x 

9 18x 
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        Äkr¨a d¢ voj¨gh Øe esa fy[kus ij ÒkT; 3 22 12 5 11x x x   gksxkA

vc

i gy s 32x  ds fy, HkkxQy esa 2x2 ysaxs

vc  -2x2 ds fy, -2x ysaxs

vkSj -5x ds fy, -5 ysaxs

vc Hkkx ugha dj ldrsA ;g 'ks"kQy gSA

;gk¡ ÒkxQy 22 2 5x x  

'ks"kQy  36 

mnkgj.k%&4-  cgqin 3 22 3 3x x x    d¨ cgqin 22 4 3x x   ls Òkx nhft,A

gy%& ;gk¡ 3 22 3 3x x x    ÒkT; v©j 22 4 3x x   Òktd gSA

vc

 
3

2
2

x 

;gk¡ ÒkxQy 
1

2
x   rFkk    'ks"kQy 

3
2

2
x  

mnkgj.k%&5-  cgqin 32 4 3x x   d¨ cgqin 2x   ls Òkx dhft,A

gy%& ;gk¡ ÒkT; 32 4 3x x   gS ftls ge 3 22 0. 4 3x x x   fy[k ldrs gSa o Òktd

2x   gSA

3 22 12 5 11x x x  

      3 22 10x x 

22 5 11x x  

 22 10x x  

 5 25x  

36

5 11x 

 5x  22 2 5x x 

3 22 3 3x x x  

 3 22 4 3x x x  
2 4 3x x 
2 3

2
2

x x
    
 

3
2 3

2
x

    
 

22 4 3x x 
1

2
x 

'ks"kQy dh Äkr ÒkT; ,oa Òktd

dh Äkr ls de gksrh gSA
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vc

mnkgj.k%&6-  ;fn Òktd 3 1x  ] ÒkxQy 2 1x  ] 'ks"kQy 4 g¨ rc ÒkT; Kkr dhft,A

gy%&

   3 1 2 1 4x x    

   3 2 1 1 2 1 4x x x    
26 3 2 1 4x x x    

 HkkT; 
26 3x x  

mnkgj.k%&7-  fl) dhft, fd cgqin 3 22 5 2x x x    d¨ 2x   ls Òkx djus ij 'ks"kQy

'kwU; gSA

gy%&

Li"Vr% 'ks"kQy 'kwU; gS A

djd¢ ns[ksa %

cgqin 2 22x xy y   dks xq.ku[k.M ds :Ik esa fyf[k, rFkk x y ls Òkx nhft,A

3 22 0. 4 3x x x  
3 22 4x x

24 4 3x x 
24 8x x
 

  

12 3x 
12 24x 
  

21

22 4 12x x  2x 

ÒkxQy ¾ 22 4 12x x 
'ks"kQy ¾ 21

ÒkxQy ,oa 'ks"kQy

Òh cgqin g¨rs gSaA

 ÒkT; Òktd ÒkxQy 'ks"kQy¾ $

3 22 5 2x x x  

23 5 2x x  
23 6x x 

 
2x 
2x 

 
0

 2x  22 3 1x x 
3 22 4x x
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mnkgj.k%&8- cgqin 3 2 2 33 3a a b ab b    d¨ cgqin a b  ls Òkx nhft,A

gy%& ;gk¡ ÒkT; 3 2 2 33 3a a b ab b     rFkk   Òktd a b 

ç’ukoyh 1

1- cgqin 2 1x x   d¨ 1x   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr dhft,A

2- cgqin 26 5 1x x   d¨ 2 1x   ls Òkx nsdj ÒkxQy ,oa‘'ks"kQy Kkr dhft,A

3- cgqin 3 22 4 3 1y y y    d¨ 1y   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr

dhft,A

4- cgqin 5 2 35 3 5 3x x x x     d¨ 24 2x x   ls Òkx nsdj ÒkxQy ,oa 'ks"kQy
Kkr dhft,A

5- cgqin 2 22x xy y   d¨ x y  ls Òkx nsdj ÒkxQy ,oa 'ks"kQy Kkr dhft,A

6- cgqi n a d¨ cgqin a b  ls Òkx nhft,A

7- ;fn Òktd 23 2 2x x   ] ÒkxQy 1x  ] 'ks"kQy 3  gS rc ÒkT; crkb,A

8- ;fn Òktd 4 7x  ] ÒkxQy 1x  ] 'ks"kQy 0  gS rc ÒkT; crkb,A

9- fl) dhft, fd cgqin 3 24 3 2 9x x x    d¨ 1x   ls Òkx djus ij 'ks"kQy 'kwU;
gSA

10- tk¡p dhft, fd cgqin 2 5 3x x   d¨ 3x   ls Òkx djus ij 'ks"kQy 'kwU; gS
vFkok ugha \

11- ;fn fdlh vk;r dk {ks=Qy 245 30x x  oxZehVj rFkk mldh pkSM+kbZ 15x  ehVj
gS Rkc yackbZ D;k gksxh \

12- 28x  bdkbZ yackbZ dk ,d js[kk[k.M AB  gS ftls nks cjkcj Òkxksa esa ck¡VUkk gS rc
izR;sd Òkx dh yackbZ D;k gksxh \

3 2a a b

32 bab 

0

3 2 2 33 3a a b ab b   22 2 baba ba 

322 32 babba 

(-) (+)

2 22 2a b ab 
(+) (-)

32 bab 

(-) (+)
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'ks"kQy çes;  (Remainder Theorem)

vc Òkx d¢ fofÒUu mnkgj.k¨a dk ,d ckj fQj voy¨du djsaA D;k vkid¨ buesa d¨Ã

[kkl ckr fn[kkÃ iM+rh gS\

   ge dg ldrs gSa fd ß;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨

'ks"kQy  f a  g¨rk gSAß ;gh 'ks"kQy çes; gSA  f a  dk vFkZ gS  f x   dk eku tc

x a  gksA

miifÙk%    ÒkT;ÒktdÒkxQy 'ks"kQy

  vc      f x x a q x r  

x a  d¢ fy,  f x  dk eku fuEufyf[kr g¨xk&

     .f a a a q a r  

   0.f a q a r 

  0f a r 

    ;k  f a r

pw¡fd geus r d¨ 'ks"kQy dgk gS blfy, ;gk¡ 'ks"kQy  f a  gqvkA

geus  f x  d¨  x a  ls Òkx fd;k v©j ik;k fd 'ks"kQy  f a  gSA

blfy, ge dg ldrs gSa fd ;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨

'ks"kQy  f a  g¨rk gSA

      djd¢ ns[ksa

 ;fn  f x  dk Òktd x a  g¨ rc 'ks"kQy Kkr dhft,A

  (i) ( ) 2f x x a  (ii)  2 2( )f x x a  (iii)  2( ) 2 1f x x x  

vc ge 'ks"kQy çes; dk mi;¨x djrs gq, ÒkT; v©j Òktd ds ekywe g¨us ij fcuk

Òkx fd, gh 'ks"kQy Kkr dj ldrs gSaA

mnkgj.k%&9- ÒkT;   4 33 30 1p x x x x     dks fuEufyf[kr ls Hkkx nsus ij 'ks"kQy

Kkr dhft,&

 a  1x    b 2 1x 

gy%&  a ÒkT;   4 33 30 1p x x x x   

rFkk Òktd   1g x x   gS
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rc 'ks"kQy ¾ \

    'ks"kQy çes; ls geus tkuk fd 'ks"kQy  r p a  gksrk gS tc Hkkx x a  ls djsasA

   ;gk¡ Òktd 1x   gS blfy,  1r p   g¨xkA

 p x  esa 1x    j[kus ij

'ks"kQy  1p 

     4 3
3 1 1 30 1 1      

3 1 30 1   
'ks"kQy 27 

 b ÒkT;      4 33 30 1p x x x x   

rFkk Òktd   2 1g x x 

rc 'ks"kQy  p a

;gk¡ 2 1x   d¨ 
1

2
2

x
  
 

 fy[ksaxs vc a d¢ LFkku ij 
1

2
 fn[k jgk gSA

vr% 'ks"kQy  
1

2
p
   
 

      
4 3

1 1 1
3 30 1

2 2 2
          
   

      
1 1

3 15 1
16 8

    

      
3 1

14
16 8

  

      
3 2

14
16


 

      
1

14
16

 

             'ks"kQy 
1

14
16



mnkgj.k%&10- ;fn    22 3 6p x x x    dks   2g x x   ls Hkkx djuk g¨ r¨ 'ks"kQy

çes; dh lgk;rk ls 'ks"kQy Kkr dhft,A

gy%& ;gk¡ ÒkT;    22 3 6p x x x  

tc Òktd x a  g¨ rc

'ks"kQy  r f a  ysfdu

tc Òktd x a  g¨ rc

'ks"kQy  r f a   g¨rk gSA
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rFkk Òktd   2g x x 

rc 'ks"kQy çes; ls]

'ks"kQy         2r p

     2
2 2 3 2 6  

       8r 

mnkgj.k%&11- tc fdlh cgqin  f x  d¨ 2 4x   ls Òkx fn;k tkrk gS rc 'ks"kQy

5 6x  g¨rk gSA ;fn blh cgqin d¨ 2x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

gy%& ;gk¡ ÒkT;  f x  gS v©j Òktd 2 4x   o 2x   gSA tc  f x  d¨ 2 4x   ls

Òkx fn;k tkrk gS rc 'ks"kQy 5 6x   çkIr g¨rk gSA bls ge fuEu :i esa fy[k ldrs

gSa&

 ÒkT;ÒktdÒkxQy 'ks"kQy
2( ) ( 4) ( ) (5 6)f x x q x x    

vc geas ekywe gS fd ÒkT; v©j Òktd irk g¨ rc ge 'ks"kQy çes; dh lgk;rk ls 'ks"kQy

Kkr dj ldrs gSaA pw¡fd  f x  dk ,d v©j Òktd 2x   gSA

vr% 'ks"kQy çes; ls]

‘'ks"kQy  2f

       22 4 2 5 2 6q     

     4 4 2 10 6q    

      0 2 16q  

      'ks"kQy 16

vr% tc  f x  d¨ 2x  ls Òkx fn;k tk,xk r¨ 'ks"kQy 16 çkIr g¨xkA

    l¨psa v©j ppkZ djsa

 1- mij¨Dr mnkgj.k esa nwljs Òktd 2x   d¢ LFkku ij  2x   g¨us ij Òh D;k

'ks"kQy Kkr fd;k tk ldrk gS\ ;fn gk¡ r¨ 'ks"kQy Kkr dhft,A

2-   mij¨Dr mnkgj.k d¢ n¨u ä Òktd¨a esa D;k d¨Ã [kkl lacaèk fn[kkÃ iM+rk gS\ lkfFk;¨a dh

enn ls ml lacaèk d¨ irk djsaA ;fn n¨u ä Òktd¨a esa d¨Ã lacaèk u g¨ rc Hkh D;k 'ks"kQy

Kkr fd;k tk ldrk gS\ ,d mnkgj.k ysdj ifj.kke tkuus dh d¨f’k’k djsaA



13cg qin

xq.ku[k.M çes; (The Factor Theorem)

tc fdlh ÒkT; cgqin d¨ nwljs cgqin ls Òkx dj jgs g ä v©j 'ks"kQy 'kwU; g¨ tkrk

g¨ rc bld¢ D;k ek;us g¨rs gSa\ 'ks"kQy d¢ 'kwU; g¨ tkus ls D;k ÒkT; v©j Òktd esa dksbZ

u;k lacaèk fn[kkbZ IkM+rk gS\

'ks"kQy d¢ 'kwU; g¨ tkus ij ÒkT; v©j Òktd ds lacaèk d¨ ge igys vadxf.kr d¢

,d mnkgj.k ls le>us dk ç;kl djrs gSa] fQj cgqin ä esa bl lacaèk d¨ irk djsaxsA

 25 d¨ ÒkT; v©j 5 d¨ Òktd ds :i esa ysdj ns[krs gSa fd ÒkxQy v©j 'ks"kQy

D;k g¨axs \

bl lacaèk d¨ ns[kdj ;g dg ldrs gSa fd Òktd 5] ÒkT; 25 dk ,d xq.ku[k.M

gSA

djd¢ ns[ksa

  15 dks 3 ls Òkx djds mijksDr :i esa fy[kdj nsf[k, fd D;k blesa Òh blh izdkj dk lacaèk

feyrk gS\

D;k cgqin¨a ds Òkx esa Òh blh izdkj ds lacaèk fn[kkbZ iM+Rks gS vkb, bu lacaèk ä dks

fuEufyf[kr mnkgj.k esa ns[krs gSaA

mnkgj.k%&12- ;fn cgqin 2 16x   d¨ cgqin 4x   ls Òkx fn;k tk, r¨ ÒkxQy v©j

'ks"kQy D;k g¨axs\

gy%&

25
25

5 5

0
'ks"kQy

ÒkxQy
ÒkT;

Òktd

ÒkT;  Òktd  ÒkxQy  'ks"kQy

25 5 5 0  

25 5 5 

2 0. 16x x 

 2 4x x 

4 16x 
 4 16x 

0

ÒkxQy

'ks"kQy

Òktd
ÒkT;

4x  4x 
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Li"Vr% ÒkxQy 4x   v©j 'ks"kQy 0 gSA

vc bls fuEufyf[kr :i esa fy[k ysrs gSa&

mij¨Dr mnkgj.k esa ge ns[k ldrs gSa fd  4x   o  4x   dk xq.kuQy 2 16x 

vk jgk gSA bldk vFkZ gS fd ;gk¡ Òktd  4x  ] 2 16x   dk ,d xq.ku[k.M gSA ysfdu

,slk ge rÒh dg ldrs gSa tc 'ks"kQy 'kwU; g¨A

irk djsa fd D;k  4x   d¨ 2 16x   dk ,d xq.ku[k.M dg ldrs gSa\

vc ge ;g dg ldrs gSa fd tc fdlh Òktd ls fdlh ÒkT; d¨ Òkx nsus ij

'ks"kQy 'kwU; çkIr g¨ rc og Òktd] ml ÒkT; dk ,d xq.ku[k.M g¨rk gSA bl dFku d¨

xq.ku[k.M çes; dk ljy :i dg ldrs gSaA ns[kk tk, r¨ xq.ku[k.M çes;] 'ks"kQy çes;

dk gh foLrkfjr :i gSA

xq.ku[k.M çes; dh miifÙk %

;gh dFku çes; d¢ :i esa fuEufyf[kr <ax ls fy[kk tkrk gSA vc bls ge çes; d¢

:i esa fy[kdj fl) djsaxsA

çes; % ;fn x a ] cgqin  f x  dk ,d ,slk 'kwU;d gS ftld¢ fy, 'ks"kQy   0f a 

rc  x a ]  f x  dk ,d xq.ku[k.M g¨rk gSA vFkok

;fn cgqin  f x  d¨  x a  ls Òkx nsus ij 'ks"kQy   0f a  g¨] rc  x a

 f x dk ,d xq.ku[k.M g¨rk gSA

miifÙk % ÒkT;] Òktd] ÒkxQy ,oa 'ks"kQy d¢ lacaèk d¨ fuEufyf[kr :i esa fy[kk tkrk gS&

vFkkZr        .f x g x q x r x 

'ks"kQy çes; ls gesa ekywe gS fd ;fn  f x  d¨  x a  ls Òkx fn;k tk, r¨ ‘

'ks"kQy  f a  g¨rk gSA

vFkkZr         .f x x a q x f a  

vc ;fn 'ks"kQy   0f a 

rc          .f x x a q x 

Li"Vr%  x a ]  f x  dk ,d xq.ku[k.M gqvkA

ÒkT;  Òktd  ÒkxQy  'ks"kQy

  2 16 4 4 0x x x    

cgqin  f x  dk eku x

d¢ ftl eku d¢ fy, 'kwU;

g¨rk gS og eku gh 'kwU;d

g¨rk gSA

ÒkT;  Òktd  ÒkxQy  'ks"kQy
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bl çes; dk foy¨e Òh lR; gS ;kuh ;fn d¨Ã Òktd] fdlh ÒkT; dk ,d

xq.ku[k.M gS] rc 'ks"kQy 'kwU; g¨rk gSA

foy¨e % ;fn  x a  cgqin  f x  dk ,d xq.ku[k.M gS rc 'ks"kQy 'kwU; g¨rk gSA

miifÙk % pw¡fd  x a  cgqin  f x  dk ,d xq.ku[k.M gS

vFkkZr x a ]  f x  dk ,d 'kwU;d gSA

     .f x x a q x   esa

x a  j[kus ij

     .f a a a q a 

  0f a 

Li"Vr%  x a ] cgqin  f x  dk xq.ku[k.M g¨ rc 'ks"kQy  f a  'kwU; g¨rk gSA

d¨Ã Òktd] ÒkT; cgqin dk xq.ku[k.M gS vFkok ugÈ ;g ge Òkx fd, fcuk gh

xq.ku[k.M çes; dh enn ls crk ldrs gSaA vkxs fn, x, mnkgj.k¨a esa vki xq.ku[k.M çes;

dh mi;¨fxrk d¨ le> ldsaxsA

mnkgj.k%&13- D;k  2x  ] cgqin   3 23 4 4p x x x x     dk ,d xq.ku[k.M gS\

gy%& ;fn  2x  ] cgqin   3 23 4 4p x x x x     dk ,d xq.ku[k.M gS rc 2x 

j[kus ij 'ks"kQy 'kwU; g¨uk pkfg,A

 p x  esa 2x   j[kus ij

       3 2
2 2 3 2 4 2 4p    

     8 3 4 8 4    
     8 12 4  
     12 12 

 2 0p 

Li"Vr%  2 0p   vr%  2x  (  p x  dk ,d xq.ku[k.M gSA

1- ;fn fdlh cgqin d¢ n¨ xq.ku[k.M  x a ]  x b  g¨a rc

      .f x x a x b q x  

2- ;fn fdlh cgqin d¢ rhu xq.ku[k.M  x a ]  x b ]  x c  g¨a rc

       .f x x a x b x c q x   
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mnkgj.k%&14 D;k  x a  cgqin   3 2 5 5p x x ax x a     dk ,d xq.ku[k.M gS\

gy%& cgqin   3 2 5 5p x x ax x a     esa x a  j[kus ij   0p a   g¨ tk, rc ge

 x a  d¨  p x dk xq.ku[k.M dg ldrs gSaaA

x a  j[kus ij

   3 2. 5 5p a a a a a a   

      3 3 0a a  

   0p a 

Li"Vr%   0p a   vr%  x a  cgqin  p x  dk ,d xq.ku[k.M gSA

mnkgj.k%&15- ;fn  1x  ]   2p x x x k   dk ,d xq.ku[k.M gS rc k  dk eku Kkr

dhft,A

gy%& pw¡fd  1x  ] 2x x k   dk ,d xq.ku[k.M gSA rc xq.ku[k.M çes; d¢ foy¨e ls dg

ldrs gSa fd  1x   ij 'ks"kQy  1p  'kwU; g¨xkA

vr%     1 0p 
21 1 0k  

 1 1 0k  
   2 0k 
      2k  

ç’ukoyh 2

1- ;fn   3 23 5 8p x x x x     dks fuEufyf[kr ls Hkkx djas rks 'ks"kQy izes; dh

enn ls 'ks"kQy Kkr dhft, &

(i) 1x  (ii) 2 1x  (iii) 2x  ¼iv½ 4x  ¼v½
1

3
x 

2- fuEufyf[kr esa tk¡fp, fd D;k  g x ]  p x  dk ,d xq.ku[k.M gS\

¼i½     3g x x   (   3 24 6p x x x x   

¼ii½     1g x x   (   3 22 2 1p x x x x   

¼iii½     2g x x   (   4 3 2 2p x x x x x    

¼iv½     1g x x    (   3 25 5 1p x x x x   

¼v½     4g x x    (   2 2 1p x x x  
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3- fuEufyf[kr esa a  dk eku Kkr dhft, tcfd  g x ]  p x  dk ,d xq.ku[k.M g¨&

¼i½   1g x x   (    2 2p x x ax  

¼ii½   1g x x   (    2 5 3p x ax x  

¼iii½   2g x x  (    22 6p x x x a  

¼iv½ ;fn    ,g t p t  dk ,d xq.ku[k.M gks rks t  dk eku Kkr dhft,&

   3g t t   (    2 2 2 3p t t at a   

¼v½ ;fn    ,g y p y dk ,d xq.ku[k.M gks rks y dk eku Kkr dhft,&

  5g y y  (     2 2p y y y a  

4- tc fdlh cgqin  f x  d¨ 2 9x   ls Òkx fn;k tkrk gS rc 3 2x   'ks"kQy gSA

tc blh cgqin d¨  3x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

5- tc fdlh cgqin  f x  d¨ 2 16x   ls Òkx fn;k tkrk gS rc 'ks"kQy 5 3x 

gSA tc blh cgqin d¨  4x   ls Òkx fn;k tk, rc 'ks"kQy D;k g¨xk\

cgqin ä dk xq.ku[k.Mu (Factoring Polynomials)

vÒh rd geus ns[kk fd fdlh cgqin d¨ fdlh vU; cgqin ls Òkx fn;k

tkrk gS rc 'ks"kQy 'kwU; g¨us ij ge ;g dg ikrs gSa fd og Òktd cgqin] ÒkT; cgqin dk

xq.ku[k.M gSA blls ge cgqin ds xq.ku[k.M ugÈ <w¡< ldrs rks ge mu cgqinksa rd dSls

igq¡ps tks fdlh cgqin d¢ xq.ku[k.M gSa\ ge cgqin¨a d¢ çdkj d¢ vkèkkj ij mud¢ xq.ku[k.M

çkIr djrs gSaA ge ;gk¡ ,dÄkrh; o f}Äkrh; cgqin¨a d¢ xq.ku[k.Mu dh ppkZ djsaxsA

fdlh la[;k dk xq.ku[k.Mu djus dk vFkZ mls ,sls vÒkT; xq.ku[k.M¨a esa r¨M+uk

g¨rk gS] ftudk xq.kk djus ij iqu% ogh la[;k çkIr g¨A

6 d¢ xq.ku[k.M 2 3  d¢ ckjs esa fopkj djrs gSaA

6 d¨ ;gk¡ 2 o 3 d¢ vÒkT; xq.ku[k.M d¢ :i esa fy[kk x;k gS ftudk xq.kuQy 6 gSA

blh çdkj 12 d¨ Òh fy[k ldrs gSa &

12 2 2 3  
blh çdkj tc ge fdlh cgqin d¢ xq.ku[k.Mu dh ckr djrs gSa r¨ mldk vk’k;

g¨rk gS fd cgqin d¨ ,sls ljy cgqin¨a d¢ :i esa r¨M+dj fy[kuk ftUgsa xq.kk djus ij fQj

ogh cgqin fey tk,A

cgqin¨a d¢ xq.ku[k.Mu djus d¢ dqN rjhd¢ gSa tSls ge dÒh mÒ;fu"B cgqin igpku

dj xq.ku[k.Mu djrs gSa r¨ dÒh fuEufyf[kr loZlfedkvksa ds mi;ksx ls &
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 2 2 22a b a ab b   

 2 2 22a b a ab b   

   2 2a b a b a b   

]]]]]]]]]]]]]]]]]]]]]]]vkfn] A

mÒ;fu"B fudkydj xq.ku[k.M çkIr djuk
mÒ;fu"B cgqin fudkydj xq.ku[k.M Kkr djuk rÒh laÒo g¨ ikrk gS tcfd cgqin

d¢ lÒh in ä esa og cgqin e©twn g¨A vkxs d¢ dqN mnkgj.k¨a esa bls le>k tk ldrk gSA

mnkgj.k%&16- 212 4x x  dk xq.ku[k.Mu dhft,A

gy%&  212 4 4 3 4x x x x x       ¼;gk¡ cgqin 4x nksuksa inksa esa gS½

    4 3x x 

mnkgj.k%&17- 2ab ac a   dk xq.ku[k.Mu dhft,A

gy%&  2 ( )ab ac a a b c a     ¼ a  rhuksa inksa esa gS½

      a a b c  

mnkgj.k%&18- 32 4x x  dk xq.ku[k.Mu dhft,A

gy%& 3 22 4 2 2 2x x x x x      

         22 2x x 

loZlfedkv ä d¢ mi;¨x ls xq.ku[k.Mu djuk
D;k vki 2 4x  ] 2 6 9x x  ] 2 5 6x x   ds xq.ku[k.Mu esa mÒ;fu"B cgqin

igpku dj xq.ku[k.M irk dj ldrs gSa\

 vkb, dqN cgqin 2 4x  ] 2 6 9x x  ] rFkk 2 5 6x x   dks ns[ksaA buesa ls izR;sd

cgqin ds inksa d¨ ns[kus ls gesa irk py jgk gS fd buds lÒh in¨a esa d¨Ã Òh in ,d tSls

ugÈ gSA bl çdkj d¢ cgqin ä dk mÒ;fu"B cgqin fudkydj xq.ku[k.Mu ugÈ gks ldrkA

rks D;k djsa\ vkb, ns[ksa
2 4x   dk xq.ku[k.M fuEufyf[kr g¨xk&

2 2 24 2x x           loZlfedk 2 2 ( )( )a b a b a b   

       2 ( 2)x x  

D;k 2 6 9x x   d¨ fdlh loZlfedk d¢ :i esa fy[k ldrs gSa\

gk¡ 2 6 9x x   d¨  2 2 22a b a ab b     loZlfedk d¢ :i esa fy[k ldrs gaSA

2 2 26 9 2 3 3x x x x     
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    2
3x 

      3 3x x  

djd¢ ns[ksa

1- 2 16x   dk xq.ku[k.Mu dhft,A

2-  24 20 25x x   dk xq.ku[k.Mu dhft,A

 ax2 + bx +c  d¢ :i esa cgqin d¢ eè;in d¨ r¨M+dj xq.ku[k.M Kkr djuk
iqu% ge 2 5 6x x   d¢ xq.ku[k.Mu ij fopkj djrs gSaA D;k fdlh loZlfedk d¢

:i esa bls fy[kdj bldk xq.ku[k.Mu dj ldrs gSa\

vki ns[ksaxs fd bl cgqin d¨ ge fdlh Òh Kkr loZlfedk d¢ :i esa ugÈ n'kkZ ik

jgs gSaA

bl çdkj d¢ cgqin¨a d¢ xq.ku[k.Mu djus d¢ fy, gesa mud¢ eè;in d¨ n¨ ,sls Òkx¨a

esa r¨M+us dh t:jr g¨rh gS ftudk ;¨x r¨ eè; in d¢ cjkcj g¨ ysfdu mudk xq.kuQy

cgqin d¢ çFke o vafre in d¢ xq.kuQy d¢ cjkcj g¨A

vc ge 2 5 6x x   dk xq.ku[k.Mu djd¢ ns[krs gSaA

 2 25 6 2 3 2 3x x x x      

   2 2 3 2 3x x x    

      2 2 3 2 3x x x    

      2 3 2x x x   

     2 3x x  

bl rjhd¢ d¨ lh[kus d¢ fy, ge fuEufyf[kr O;atd dk mi;¨x djrs gSa %

    2x x x x         

        21.x x     

 x   o  x   d¢ xq.kuQy d¢ :i esa çkIr O;atd d¨ 2ax bx c   d¢ :i

esa fy[k ldrs gSaA rc ge ns[krs gSa fd ;gk¡ 1a  ] b     o c   gSA
2ax bx c   d¢ :i ds fdlh cgqin dk xq.ku[k.M çkIr djus ds d¢ fy, çFke in

2x  d¢ xq.kkad a  o vafre in c  dk xq.kk djrs gSa rFkk çkIr xq.kuQy d¢ n¨ ,sls xq.ku[k.M
çkIr djrs gSa ftudk ;¨x eè;in x  d¢ xq.kkad b  d¢ cjkcj g¨A
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vkb, bls fuEufyf[kr mnkgj.k ls le>rs gSa &

mnkgj.k%&19- cgqin 2 3 2x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 2 3 2x x   dh rqyuk 2ax bx c   ls djus ij

1a  ] 3b  ] 2c 
vc p¡wfd 1 2 2a c   
 2  ds laHkkfor xq.ku[k.M fuEufyf[kr gS%

vc bu xq.ku[k.M¨a dk ;¨x ns[krs gSa 1 2 3   ysfdu    1 2 3      ;kuh

1 2  gh 2 dk ,slk xq.ku[k.M gS ftldk ;¨x 3 gS t¨ fd b  d¢ cjkcj gSA

vr%  2 23 2 1 2 1 2x x x x      

 2 1. 2. 1 2x x x    

           2 1. 2. 1 2x x x    

    1 2 1x x x   

   1 2x x     vÒh"V xq.ku[k.M gSA

mnkgj.k%&20- cgqin 26 5 6x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 26 5 6x x   dh rqyuk 2ax bx c   ls djus ij

6a  ] 5b   ] 6c  

vc p¡wfd   6 6 36a c     

&36 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 36   1 36 

2 18   2 18 

3 12   3 12 

4 9   4 9 

6 6   6 6 

   1 2  1 2
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Li"Vr% 36ac    d¢ mij¨Dr xq.ku[k.M¨a esa 4 ( 9)   esa 4  o 9  dk ;¨x 5  gS

t¨ eè;in b  d¢ cjkcj gSA

vr%   2 26 5 6 6 4 9 6x x x x     

   26 4 9 6x x x   

      26 4 1 9 6x x x   

      2 3 2 3 3 2x x x   

     3 2 2 3x x     vÒh"V xq.ku[k.M gSA

mnkgj.k%&21- cgqin 214 19 3x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 214 19 3x x   dh rqyuk 2ax bx c   ls djus ij

14a  ] 19b  ] 3c  

vc p¡wfd   14 3 42a c     

    &42 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 42   1 42 

2 21   2 21 

3 14   3 14 

6 7          6 7 

Li"Vr% 42a c    d¢ mij¨Dr xq.ku[k.M¨a esa 2 21   esa 2  o 21  dk ;¨x

2 21 19    gS t¨ eè;in b  d¢ cjkcj gSA

vr%   2 214 19 3 14 2 21 3x x x x      

     214 2 21 3x x x   

        214 2 21 3x x x   

        2 7 1 3 7 1x x x   

       7 1 2 3x x     vÒh"V xq.ku[k.M
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mnkgj.k%&22- cgqin 24 3 5 2 3x x   dk xq.ku[k.Mu dhft,A

gy%& cgqin 24 3 5 2 3x x   dh rqyuk 2ax bx c   ls djus ij

4 3a  ] 5b  ] 2 3c  

vr%  4 3 2 3 8 3 24a c                                           ]

   &24 d¢ laÒkfor xq.ku[k.M fuEufyf[kr gSa %

1 24   1 24 

2 12   2 12 

3 8   3 8 

6 4   6 4 

Li"Vr% 24a c    ds mij¨Dr xq.ku[k.M¨a esa 3 8   esa 3  o 8  dk ;¨x

3 8 5    gS t¨ eè;in b  d¢ cjkcj gSA

vr%  2 24 3 5 2 3 4 3 3 8 2 3x x x x      

   24 3 3 8 2 3x x x   

      24 3 3 8 2 3x x x   

      24 3 3 3 2 4 3x x x   

      3 4 3 2 4 3x x x   

     4 3 3 2x x   vÒh"V xq.ku[k.M

   l¨ps ,oa ppkZ djsa

     D;k ;g laÒo gS fd fdlh f}Äkrh; cgqin d¢ n¨ ls vfèkd xq.ku[k.M g¨a\ bl vè;k;

d¢ mnkgj.k ä dk voy¨du djsa ,oa lkfFk; ä d¢ lkFk feydj f}Äkrh cgqin cukdj

mld¢ xq.ku[k.M dj tk¡fp, fd D;k buds nks ls vfèkd xq.ku[k.M izkIr gks jgs gSa\
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ç’ukoyh 3

fuEufyf[kr cgqin¨a d¢ eè; in r¨M+dj xq.ku[k.Mu dhft, &

¼1½ 2 3 4x x  ¼2½ 2 2 1x x  ¼3½ 2 12x x 

¼4½ 2 8 15x x  ¼5½ 2 4 21t t  ¼6½    2 35 156y y  

¼7½ 27 2 5x x  ¼8½ 212 24 12x x  ¼9½ 26 7 3x x 

¼10½ 214 19 3y y  ¼11½ 23 9 6 3y y  ¼12½ 2144 24 1x x 

f}Äkrh; cgqin d¢ eku o 'kwU;d ¼Values and Zeroes of Quadratic

Polynomials½

ekuk d¨Ã cgqin   2 6 9p x x x    gSA blesa 1x   j[krs gSaA

rc       2
1 1 6 1 9p   

      1 6 9  
      4

1x   j[kus ij  1p  dk eku 4 çkIr g¨rk gSA ;g x=1 ds fy, cgqin dk eku  gSA

,sls gh ge  1p  ]  2p  vkfn d¢ eku Kkr dj ldrs gSaA

ge ns[krs gSa fd tc 3x   j[krs gSa

rc    23 3 6 3 9p   

      9 18 9  
      0

;gk¡ x=3 ds fy, cgqin dk eku 0  gSA vr% 3 d¨ ge bl cgqin dk 'kwU;d dgsaxsA

fuEufyf[kr mnkgj.k esa cgqin dk 'kwU;d Kkr djsaxsA

mnkgj.k%&23- cgqin 2 3 4x x   dk 'kwU;d Kkr dhft,A

gy%& ekuk    2 3 4p x x x  

;gk¡ gesa x dk ,slk eku Kkr djuk gS ftld¢ fy, cgqin dk eku 'kwU; g¨A

;fn x ¾ 1 ;fn x ¾ &1

rc       2
1 1 3 1 4p    rc       2

1 1 3 1 4p      

          1 3 4       1 3 4  
   6      0
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x ¾ &1 j[kus ij cgqin dk eku 'kwU; g¨ tkrk gS vFkkZr &1 bl cgqin dk 'kwU;d

gSA D;k v©j Òh dqN eku laÒo gS ftld¢ fy, cgqin 'kwU; g¨\ ;g tkuus d¢ fy, gesa x d¢

v©j Òh eku j[kus g äxsA ysfdu ;fn cgqin d¢ xq.ku[k.M¨a dk mi;¨x djsa r¨ ge cgqin d¢

lÒh 'kwU;d ljyrk ls Kkr dj ldrs gSaA

cgqin 2 3 4x x   d¢ xq.ku[k.M Kkr djsaxsA
2 23 4 4 4x x x x x     

      2 4 1 4x x x   

      4 1 4x x x   

     4 1x x  

       bl cgqin dk 'kwU;d  x dk og eku g¨xk ftld¢ fy, cgqin 'kwU; g¨ tk,

vFkkZr 2 3 4 0x x  

   4 1 0x x  

  4 0x   ;k   1 0x  

 4 0x   ;k  1 0x  
 4x  ;k  1x  
;gk¡ ge ns[k ldrs gSa fd x d¢ n¨ eku¨a &1 o 4 d¢ fy, cgqin dk eku 'kwU; gSA

       vr% &1 o 4 bl cgqin d¢ 'kwU;d gSaA

mijksDr mnkgj.k esa &1 o 4 fn, x, cgqin d¢ 'kwU;d gSa tcfd  4x   o  1x 

cgqin d¢ xq.ku[k.M gSaA vkius ns[kk fd cgqin d¢ xq.ku[k.M¨a d¨ 'kwU; d¢ cjkcj j[kus ij

cgqin d¢ 'kwU;d çkIr g¨ x,A ;kuh xq.ku[k.M ekywe g¨ r¨ 'kwU;d çkIr dj ldrs gSaA  D;k

'kwU;d ekywe g¨us ij xq.ku[k.M tku ld¢axs\

djd¢ ns[ksa

1- 2 9x   d¢ xq.ku[k.M o 'kwU;d Kkr dhft,A

2- fdlh cgqin d¢ 'kwU;d 4 o &1 gS xq.ku[k.M D;k g¨axs\

fdlh f}Äkrh; cgqin d¢ xq.kk ad o mld¢ 'kwU;d esa lacaèk

     cgqin 2 5 6x x   d¢ 'kwU;d 3 o 2 gSa] rc bld¢ xq.ku[k.M  3x  o  2x   gSaA

vFkkZr   2 5 6 1. 3 2x x x x    

vc cgqin 24 4 1x x   d¢ xq.ku[k.M o 'kwU;d ij fopkj djrs gSa &



25cg qin

2 24 4 1 4 2 2 1x x x x x     

       24 2 1 2 1x x x   

       2 2 1 1 2 1x x x   

      2 1 2 1x x  

    
1 1

2 2
2 2

x x
         
   

    
1 1

4
2 2

x x
      
  

vFkkZr 24 4 1x x   dk xq.ku[k.M 
1 1

4
2 2

x x
     
  

 gSA Li"Vr% bl cgqin d¢

1

2
]
1

2
'kwU;d gSaA

D;k 2 5 6x x   o 24 4 1x x   d¢ xq.ku[k.M esa d¨Ã [kkl ckr ¼iSVuZ½ fn[kkÃ iM+

jgh gS\ 2 5 6x x   esa 2x  dk xq.kkad 1 mld¢ ,d xq.ku[k.M d¢ :i esa fy[kk gSA blh çdkj
24 4 1x x   esa 2x  dk xq.kkad 4 mld¢ ,d xq.ku[k.M d¢ :i esa fy[kk gSA ;kuh ge cgqin
2ax bx c   d¨ ftld¢ 'kwU;d   o   gSa rFkk a ]b ] c  okLrfod la[;k,¡ tgk¡ 0a 

fuEufyf[kr :i esa fy[k ldrs gSa &

  2ax bx c k x x       ( k a

tgk¡ k  ,d okLrfod la[;k gS v©j 0k 

iqu%  2 2ax bx c kx k x k            ¼xq.kk djus ij½

bl lehdj.k d¢ n¨u ä i{k ä ds 2x ] x  d¢ xq.kkad ä ,oa vpj in ä dh rqyuk djus ij

a k (   b k     (  c k

b

k
  


    ( 

c

k


b

a
  



vFkkZr  
b

a
  
   ,oa 

c

a
       ¼va'k vkSj gj esa &1 dk xq.kk  djus ij½

ge dg ldrs gSa fd f}Äkrh; cgqin 2ax bx c   esa

‘
  

x
2x

dk xq.kkad
dk xq.kkad

'kwU;d ä dk ;¨xQy
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 ‘

cgqin d¢ 'kwU;d¨a ,oa xq.kkad¨a d¢ lacaèk d¨ dqN mnkgj.kksa ls le>rs gSa

mnkgj.k%&24-  cgqin 26 13 7x x   d¢ 'kwU;d¨a dk ;¨xQy ,oa xq.kuQy Kkr dhft,A

gy%& cgqin 26 13 7x x   dh rqyuk 2ax bx c   ls djus ij

6a   ] 13b  ] 7c 

 'kwU;d¨a dk ;¨xQy
b

a




  'kwU;d¨a dk ;¨xQy
13

6




  'kwU;d¨a dk xq.kuQy
c

a


  'kwU;d¨a dk xq.kuQy
7

6


mnkgj.k%&25-  cgqin 24 4 3 3x x   d¢ 'kwU;d¨a dk ;¨xQy ,oa xq.kuQy

      Kkr dhft,A

gy%&  cgqin 24 4 3 3x x   dh rqyuk 2ax bx c   ls djus ij

4a   ] 4 3b  ] 3c 

 'kwU;d¨a dk ;¨xQy
b

a




  'kwU;d¨a dk ;¨xQy
 4 3

4




3 

 'kwU;d¨a dk xq.kuQy
c

a


  'kwU;d¨a dk xq.kuQy
3

4


    l¨psa ,oa ppkZ djsa %

1-    D;k 'kwU;d Kkr g¨us ij cgqin Kkr dj ldrs gSa\ d¨Ã n¨ eku ysdj cgqin cukb,A

dk xq.kakd
rFkk 'kwU;d¨a dk xq.kuQy  

vpj in
2x
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ç’ukoyh 4

1- uhps 2ax bx c   :i d¢ dqN f}Äkrh; cgqin¨a d¢ 'kwU;d fn,
x, gSa] rc cgqin¨a d¢ xq.ku[k.M fyf[k, &

(i)  3, 4 ¼ii½    2, 3       ¼iii½  
1 1

,
2 2

 
 
 

¼iv½  15,17 ¼v½   18,12

2- fuEufyf[kr cgqin¨a d¢ 'kwU;d¨a dk ;¨xQy ,oa xq.kuQy Kkr dhft, &

¼i½ 2 10 24x x  ¼ii½ 22 7 9x x  ¼iii½ 2 11 30x x 
¼iv½ 25 3 4x x   ¼v½  2 12x x 

geus lh[kk
1- cgqin¨a dh Òkx dh çfØ;k vadxf.kr d¢ Òkx dh çfØ;k ls Fk¨M+h vyx g¨rh gSA

blesa pj dh ?kkr dk /;ku j[kuk gksrk gSA
2- cgqin¨a dk Òkx djus ds fy, ÒkT; ,oa Òktd d¨ mudh Äkr¨a d¢ voj¨gh Øe esa

fy[krs gSaA
3- cgqin¨a dk Òkx djus ds fy, nhÄZ Hkktu fofèk dk Hkh mi;¨x djrs gSaA
4- nhÄZ Hkktu fofèk esa Òkx dh çfØ;k rc rd n¨gjkrs gSa tc rd fd 'ks"kQy 'kwU; u

g¨ tk,  ;k 'ks"kQy d¢ pj dh Äkr Òktd d¢ pj dh Äkr ls de u g¨ tk,A
5- cgqin¨a d¢ Òkx dh çfØ;k esa ÒkxQy ,oa 'ks"kQy Òh cgqin g¨rs gSaA
6- ;fn fdlh cgqin  f x  d¨  x a  ls Òkx fn;k tk, r¨ 'ks"kQy  f a  g¨rk gSA

;g 'ks"kQy izes; gSA
7- xq.ku[k.M izes;%& ;fn x a ] cgqin  f x  dk ,d ,slk 'kwU;d gS ftld¢ fy,

'ks"kQy   0f a   rc  x a ]  f x  dk ,d xq.ku[k.M g¨rk gSA
8- f}Äkrh; cgqin¨a d¢ n¨ 'kwU;d g¨rs gSaA

mÙkj eky k&1

 1- Hkkx Qy  2x   , 'ks"kQy ¾ 3

 2- HkkxQy 3 1x   , 'ks"kQy ¾ 0

 3- HkkxQy 22 2 1y y   , 'ks"kQy ¾ 0

 4- HkkxQy 3 24 19 65x x x    , 'ks"kQy 227 133x 
 5- HkkxQy x y  , 'ks"kQy ¾ 0

 6- HkkxQy   1 , 'ks"kQy b

7- 3 23 5x x  8- 24 3 7x x 

10- 'ks"kQy 'kwU; ugha gSA 11-  3 2x   ehVj

12- 14x  ehVj
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mÙkjekyk&2

1- (i) 15 (ii)
51

8
(iii) 22 (iv) 100 (v)

269

27

2- (i)  3x  fn, x, cgqin dk xq.ku[k.M gS A

(ii)   1x  fn, x, cgqin dk xq.ku[k.M ugha gS A

(iii)  2x  fn, x, cgqin dk xq.ku[k.M gS A

(iv)  1x  fn, x, cgqin dk xq.ku[k.M ugha gS A

(v)  4x  fn, x, cgqin dk xq.ku[k.M ugha gS A

3- (i) 3a  (ii) 2a  (iii) 4a 

(iv) 3a   (v) 35a  

4- 'ks"kQy 11 5- 'ks"kQy 17 

mÙkjekyk&3

(1)    4 1x x  (2)    1 1x x 

(3)    4 3x x  (4)    5 3x x 

(5)    7 3t t  (6)  ( 39) 4y y  

(7)    7 5 1x x  (8)    12 1 1x x 

(9)    2 3 3 1x x  (10)    2 3 7 1y y 

(11)    2 3 3 3y y  (12)  2
12 1x 

mÙkjekyk&4

1 -(i)    3 4x x  (ii)    2 3x x 

(iii)
1 1

2 2
x x

           (iv)    15 17x x 

(v)    18 12x x 

2- (i) 10,24 (ii)
7 9

,
2 2
 (iii) 11,30

(iv)
3 4

,
5 5
 (v) 1, 12 
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