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  9

f}?kkr lehdj.k ,oa jSf[kd vlfedk,af}?kkr lehdj.k ,oa jSf[kd vlfedk,af}?kkr lehdj.k ,oa jSf[kd vlfedk,af}?kkr lehdj.k ,oa jSf[kd vlfedk,a

Lej.k dhft, fd ,d chth; f}?kkrh lehdj.k lkekU;r% 2 0, 0ax bx c a+ + = ≠  ds :i esa

fy[kk tkrk gSA

bls x esa ,d f}?kkrh lehdj.k dgk tkrk gSA xq.kkad ‘a’ izFke ,oa ekxZ n'kZd xq.kkad gS] ‘b’ nwljk
vFkok e/; xq.kkad rFkk ‘c’ vpj in ¼vFkok rhljk xq.kkad½ gSA

mnkgj.kkFkZ  7x² + 2x + 5  = 0,  
2

5
x² + 

2

1
x + 1 = 0,

3x² −  x = 0,  x² + 
2

1
 = 0, 2 x² + 7x = 0  ;s lHkh f}?kkr lehdj.k gSaA

dHkh&dHkh 'kkfCnd leL;k dks lehdj.k esa ifjorZu djuk lEHko ugha gksrk gSA vkb, fuEu
fLFkfr ij fopkj djsaA

vkyksd 30 # ysdj isfUlyas [kjhnus ds fy, cktkj tkrk gSA ,d isfUly dk ewY; 2.60 #- gSA
;fn x, ml }kjk [kjhnh tkus okyh isfUlyksa dh la[;k dks n'kkZrk gS] rks og 2.60 x # [kpZ djsxkA
;g jkf'k 30 # ds cjkcj ugha gks ldrh D;ksafd x ,d izkdr̀ la[;k gSA bl izdkj

2.60 x < 30 … (i)

vkb, ,d vkSj fLFkfr ij fopkj djsa ftl esa ,d O;fDr ds ikl 50,000 #- gSa rFkk og dqflZ;ksa
vkSj est+sa [kjhnuk pkgrk gSA ,d est+ dk ewY; 550 #- rFkk ,d dqlhZ dk ewY; 450 #- gSA ekuk
x dqflZ;ksa dh la[;k rFkk y est+ksa dh la[;k] tks og [kjhnrk gS] dks n'kkZrs gSaA

mldk dqy ewY; = (550 x + 450 y)

bl n'kk esa] ge fy[k ldrs gSa fd

550x + 450y < 50,000

;k 11x + 9y ≤  1000 … (ii)

dFku (i) esa vlfedk dk fpg~u ‘<’ rFkk dFku (ii) esa nks dFku lfEefyr gSa 11x+9y < 1000,

11x+9y = 1000 ftlesa igyk lehdj.k ugha gSA

,sls dFku ^vlfedk* dgykrs gSaA bl ikB esa ge jSf[kd vlfedkvksa dh ppkZ djsaxs rFkk vkgkj]
O;kikj rFkk ifjogu lEcU/kh leL;kvksa dks vkys[kh; fof/k ls gy djsaxsA

bl ikB esa ge okLrfod ,oa lfEeJ xq.kkadksa okys f}?kkr lehdj.kksa ds gy djus rFkk ewy vkSj
xq.kkadksa ds e/; laca/k LFkkfir djus ds fo"k; esa ppkZ djsaxsA
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     mís';  mís';  mís';  mís';

bl ikB ds v/;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,¡xs

• okLrfod xq.kkadksa okys f}?kkr lehdj.kksa dks xq.ku [kaMu }kjk rFkk f}?kkr lw= dk mi;ksx
djds gy djuk

• ewy rFkk xq.kkadksa esa laca/k LFkkfir djuk

• fn;s gq, ewyksa ls ,d f}?kkr lehdj.k cukuk

• jSf[kd lehdj.k rFkk jSf[kd vlehdj.k esa vUrj djuk

• ;g dFku dguk fd leryh; {ks= ,d jSf[kd vlfedk ds gy dks iznf'kZr djrk gS

• nks pjksa esa jSf[kd vlfedkvksa dks vkys[k }kjk n'kkZus esa

• ,d vlfedk ds gy ds mfpr {ks= dks Nk;kafdr djuk

• nks pjksa esa nks ;k rhu vlfedkvksa dks vkys[kh; fof/k }kjk gy djuk

  iwoZ Kku  iwoZ Kku  iwoZ Kku  iwoZ Kku

• okLrfod la[;k,a

• okLrfod xq.kkadksa okys f}?kkr lehdj.k

• ,d ;k nks pjksa esa jSf[kd lehdj.kksa ds gy

• ,d ;k nks pjksa esa jSf[kd lehdj.kksa ds ry esa vkys[k

• nks pjksa esa jSf[kd lehdj.k fudk; ds vkys[kh; gy

  9.1 f}?kkr lehdj.k ds ewyf}?kkr lehdj.k ds ewyf}?kkr lehdj.k ds ewyf}?kkr lehdj.k ds ewy

fdlh lehdj.k esa] mls larq"V djus okyk pj ds LFkku ij izfrLFkkfir eku lehdj.k dk ,d
ewy ¼vFkok gy½ dgykrk gSA

;fn α  f}?kkr lehdj.k  2 0, 0ax bx c a+ + = ≠ ... (i)

dk ,d ewy gks] rks 2 0a b cα α+ + =

nwljs 'kCnksa esa]  x − α  f}?kkr lehdj.k  (i) dk ,d xq.ku[kaM gSA

 fo'ks"kr;k] f}?kkr lehdj.k   x2 + x −6 = 0 ij fopkj dhft,A  ...(ii)

            ;fn (ii) esa ge x = 2 izfrLFkkfir djrs gSa] rks gesa feyrk gS%

ck;ak i{k  = 22 + 2 – 6 = 0

∴ ck;ak i{k = nk;ka i{k

iqu%  (ii) esa x = −3 j[kus ij ge izkIr djrs gSa%

ck;ak i{k  = ( −3)2 –3 –6 = 0

∴ ck;ak i{k = nk;ka i{k

iqu%   (ii) esa x = −1 j[kus ij ge izkIr djrs gSa%
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ck;ak i{k = ( −1)2 + ( −1) – 6 = –6 0≠

∴  ck;ak i{k ≠  nk;ka i{k

∴ x = 2 rFkk  x = −3 gh  x ds nks ,sls eku gSa tks f}?kkr lehdj.k  (ii)  dks lUrq"V djrs
gS aA

nwljs dksbZ eku ,sls ugha gSa tks  (ii)  dks lUrq"V djrs gksaA

∴ f}?kkr lehdj.k (ii) ds dsoy nks ewy x = 2 rFkk x = −  3 gSaA

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh% ;fn α , β  f}?kkr lehdj.k

ax 2 + bx + c = 0, a 0≠ ...(A)

ds nks ewy gksa] rks (x − α ) rFkk (x − β ) f}?kkr lehdj.k (A) ds xq.ku[kaM gksaxsA
fn;s gq, f}?kkr lehdj.k dks bu xq.ku[kaM ds inksa esa (x − α ) (x − β ) = 0 ds :i
esa fy[kk tk ldrk gSA

 9.2   f}?kkr lehdj.k dks xq.ku [kaMu }kjk gy djukf}?kkr lehdj.k dks xq.ku [kaMu }kjk gy djukf}?kkr lehdj.k dks xq.ku [kaMu }kjk gy djukf}?kkr lehdj.k dks xq.ku [kaMu }kjk gy djuk

;kn dhft, fd vkius ( )
2 , 0,p x ax bx c a= + + ≠  ds :i okys f}?kkr cgqin ds] e/; in dks

rksM+dj mHk;fu"B xq.ku[kaM ysdj] fdl izdkj xq.ku[kaM fd;s tkrs gSa] ;g lh[kk FkkA f}?kkr
lehdj.k dks xq.ku [kaMu }kjk gy djus esa ogh fof/k viukbZ tkrh gSA

;fn f}?kkr lehdj.k
2 0 0ax bx c a+ + = ≠  ds ck;sa i{k ds nks xq.ku[kaM x −  

p
q  rFkk x −  r

s gksa] rks

 ( x −  
p
q )( x −

r
s  ) = 0

∴ ;k rks  x = 
p
q   ;k  x = r

s  gksxkA

∴ f}?kkr lehdj.k ax2 + bx + c = 0 ds ewy  
p
q  rFkk  r

s  gksaxsA
mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.1.    xq.ku[kaMu fof/k ds mi;ksx ls fuEufyf[kr f}?kkr lehdj.k dks gy

dhft,% 6x 2 + 5x −  6  = 0

gy%gy%gy%gy%           fn;k x;k f}?kkr lehdj.k gS%
6x 2 + 5x −  6  = 0 ... (i)

e/; in dks rksM+us ij ge izkIr djrs gSa%
6x 2 + 9x – 4x −  6 = 0

;k]  3x (2x + 3) –2 (2x + 3) = 0

;k]  (2x + 3)(3x – 2) = 0

∴ ;k rks 2x + 3 = 0 ⇒   x = −  
2

3

;k      3x – 2 = 0 ⇒   x =  
3

2

∴ fn;s gq, lehdj.k ds nks ewy −  
2

3
 rFkk 

3

2
 gSaA
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mnkgj.k mnkgj.k mnkgj.k mnkgj.k 9.2.      xq.ku[kaMu fof/k ds mi;ksx ls] fuEufyf[kr f}?kkr lehdj.k dks

gy dhft,% 23 x2 + 7x −  23  = 0

gy%gy%gy%gy%               e/; in dks rksM+us ij ge izkIr djrs gSa%

23 x2 + 9x – 2x −  23  = 0

;k] 3x ( 2 x + 3) −  2 ( 2 x + 3) = 0

;k] ( 2 x + 3)(3x − 2 ) = 0

∴ ;k rks  2 x + 3 = 0 ⇒  x = −  
2

3

;k] 3x − 2   = 0 ⇒   x = 
3

2

∴ fn, x, f}?kkr lehdj.k ds nks ewy  −  
2

3
 rFkk 

3

2
 gSaA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.3.    xq.ku[kaMu fof/k ds mi;ksx ls fuEufyf[kr f}?kkr lehdj.k dks
gy dhft,% (a + b)2 x2 + 6 (a2 −  b2) x + 9 (a – b)2 = 0

gy%gy%gy%gy%             fn;k x;k f}?kkr lehdj.k gS%

(a + b)2 x2 + 6 (a2 −  b2) x + 9 (a – b)2 = 0

             e/; in dks rksM+us ij ge izkIr djrs gSa%

       (a + b)2 x2 + 3(a2 −  b2) x + 3(a2 – b2) x + 9 (a – b)2 = 0

;k] (a + b) x {(a + b) x + 3 (a −  b) } + 3 (a – b) {(a +b) x + 3 (a – b) } = 0

;k] {(a + b) x + 3 (a −  b) } {(a + b) x + 3 (a – b) } = 0

      ∴ ;k rks  (a + b) x + 3 (a – b) =0 ⇒  x =  
ba

)ba(3

+

−−

 =
ba

)ab( 3

+

−

;k] (a + b) x + 3 (a – b) =0 ⇒  x = 
ba

)ba(3

+

−−

=
ba

)ab( 3

+

−

fn;s x;s f}?kkr lehdj.k ds leku ewy  
ba

)ab( 3

+

−

, 
ba

)ab( 3

+

−

 gSaA

oSdfYid fof/koSdfYid fof/koSdfYid fof/koSdfYid fof/k

     fn;k x;k f}?kkr lehdj.k gS

(a + b)2 x2 + 6(a2 −  b2) x + 9(a – b)2 = 0

        bls ge ,d vU; uhps fn, x, :i esa fy[k ldrs gSa%

{(a + b) x}2 + 2 .(a + b)x . 3 (a – b) + {3(a – b)}2 = 0

 ;k] { (a + b)x + 3(a – b) }2 = 0

;k] x = −  
ba

)ba(3

+

−

 = 
ba

)ab( 3

+

−

∴ fn;s x;s f}?kkr lehdj.k ds leku ewy  
ba

)ab( 3

+

−

, 
ba

)ab( 3

+

−

 gSaA
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     ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 9.1

1. fuEufyf[kr f}?kkr lehdj.kksa esa ls izR;sd dks xq.ku [kaMu fof/k }kjk gy dhft,%

(i)  3  x2 + 10x + 8 3  = 0 (ii)  x2 – 2ax + a2 – b = 0

(iii) x2 + 







−

ab

c

c

ab
 x – 1 = 0 (iv)  x2 – 4 2 x + 6 = 0

 9.3  f}?kkr lw= }kjk f}?kkr lehdj.k gy djukf}?kkr lw= }kjk f}?kkr lehdj.k gy djukf}?kkr lw= }kjk f}?kkr lehdj.k gy djukf}?kkr lw= }kjk f}?kkr lehdj.k gy djuk

  ,d ekud f}?kkr lehdj.k
            ax2 + bx + c = 0, a 0≠

     dks iw.kZ oxZ cukus dh fof/k }kjk gy djus dks Lej.k dhft,A

      mi;qZDr f}?kkr lehdj.k ds ewy gSa%

        x 
1
 = 

a2

ac4bb 2
−+−

rFkk   x 
2
 = 

a2

ac4bb 2
−−−

= 
a2

Db+−

,   = 
a2

Db−−

     tgka ij  D = b2 – 4ac dks f}?kkr lehdj.k dk fofoDrdj (Discriminant) dgk tkrk gSA

,d f}?kkr lehdj.k,d f}?kkr lehdj.k,d f}?kkr lehdj.k,d f}?kkr lehdj.k 2 0, 0ax bx c a+ + = ≠  ds fy,] ;fnds fy,] ;fnds fy,] ;fnds fy,] ;fn

(i) D>0, rks lehdj.k ds nks okLrfod rFkk vleku ewy gksaxsArks lehdj.k ds nks okLrfod rFkk vleku ewy gksaxsArks lehdj.k ds nks okLrfod rFkk vleku ewy gksaxsArks lehdj.k ds nks okLrfod rFkk vleku ewy gksaxsA

(ii) D=0, rks lehdj.k ds nks okLrfod rFkk leku ewy gksaxs rFkk nksuksa ewyrks lehdj.k ds nks okLrfod rFkk leku ewy gksaxs rFkk nksuksa ewyrks lehdj.k ds nks okLrfod rFkk leku ewy gksaxs rFkk nksuksa ewyrks lehdj.k ds nks okLrfod rFkk leku ewy gksaxs rFkk nksuksa ewy
b

2a
−  ds cjkcj gksaxsAds cjkcj gksaxsAds cjkcj gksaxsAds cjkcj gksaxsA

(iii) D<0, rks lehdj.k ds nks lfEeJ ¼dkYifud½ la;qXeh ewy gksaxsArks lehdj.k ds nks lfEeJ ¼dkYifud½ la;qXeh ewy gksaxsArks lehdj.k ds nks lfEeJ ¼dkYifud½ la;qXeh ewy gksaxsArks lehdj.k ds nks lfEeJ ¼dkYifud½ la;qXeh ewy gksaxsA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.4.    fuEufyf[kr f}?kkr lehdj.kksa esa ls izR;sd ds ewyksa dh izd`fr dh tkap
dhft, rFkk lw= }kjk lR;kfir dhft,%

(i) x2 + 9 x +10 = 0 (ii) 29 6 2 2 0y y− + = (iii) 2 t2 −  3t + 3 2  = 0

gy%gy%gy%gy%       (i) fn;k gqvk f}?kkr lehdj.k gS%

             x2 + 9 x + 10 = 0

;gka] a = 1, b = 9 rFkk c= 10

∴ D = b2 – 4ac = 81 – 4.1.10 = 41>0.

∴ lehdj.k ds nks okLrfod rFkk vleku ewy gksaxsA

lR;kiu%lR;kiu%lR;kiu%lR;kiu%  f}?kkr lw= ls ge izkIr djrs gSa%

x = 
2

419±−
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∴ nks ewy  
2

419+−

 rFkk 
2

419−−

 gSa tks okLrfod rFkk vleku gSaA

(ii) fn;k gqvk f}?kkr lehdj.k gS%

         9 y2 – 6 2 y + 2 = 0

         ;gka]  D = b2 – 4 ac = ( −6 2 )2 – 4.9.2 = 72 – 72 = 0

∴ lehdj.k ds nks okLrfod rFkk cjkcj ewy gksaxsA

lR;kiu% lR;kiu% lR;kiu% lR;kiu%  f}?kkr lw= ls ge izkIr djrs gSa%

y = 
9.2

0 26 ±

   = 
3

2

∴ nks cjkcj ewy  
3

2
, 

3

2
 gSaA

(iii)  fn;k gqvk f}?kkr lehdj.k gS%  2 t2 −  3t + 3 2  = 0

   ;gka]D = ( −3)2 
−  4. 2 .3 2  = −15< 0

∴ f}?kkr ds nks lfEeJ la;qXeh ewy gksaxsA

lR;kiu% lR;kiu% lR;kiu% lR;kiu%  f}?kkr lw= ls ge izkIr djrs gSa%

t = 
22

153 −± 3 15
,

2 2

i±
=  tgka   1 i −=

∴ nks lfEeJ la;qXeh ewy  
22

i 153+

 rFkk 
22

i 153−

 gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 9.5.   fl) dhft, fd  p ds lHkh okLrfod ekuksa ds fy, f}?kkr lehdj.k
x2 + px – 1 = 0 ds ewy okLrfod rFkk vleku gksaxsA

gy%gy%gy%gy% ;gka]  D = p2 + 4, tks p ds lHkh okLrfod ekuksa ds fy, /kukRed gS vFkkZr~ D > 0 gSA

∴ p ds lHkh okLrfod ekuksa ds fy, lehdj.k ds ewy okLrfod rFkk vleku gksaxsA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.6.     k ds fdu ekuksa ds fy, f}?kkr lehdj.k (4k+ 1) x2 + (k + 1) x + 1 =

0 ds ewy leku gksaxs\

gy%gy%gy%gy%            fn;k gqvk f}?kkr lehdj.k gS%  (4k + 1)x2 + (k + 1) x + 1 = 0

          ;gka]  D = (k + 1)2 – 4.(4k + 1).1

leku ewyksa ds fy, D = 0

∴ (k + 1)2 – 4 (4k + 1) = 0

⇒ k 2 – 14k –3 = 0

∴ k = 
2

1219614 +±

;k] k = 
2

20814±

 = 7 ± 2 13

vr%        7 + 2 13 , 7 – 2 13

             k ds okafNr eku gSaA
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mnkgj.k mnkgj.k mnkgj.k mnkgj.k 9.7.    fl) dhft, fd a, b, c, d ds lHkh okLrfod ekuksa ds fy, f}?kkr lehdj.k
x2 (a2+ b2) + 2x (ac+ bd) + (c2+ d2) = 0  ds ewy dkYifud gSaA fdUrq ;fn
ad = bc gks] rks ewy okLrfod rFkk leku gksaxsA

gy%gy%gy%gy% fn;k gqvk f}?kkr lehdj.k gS%

                           x2 (a2 + b2) + 2x (ac + bd) + (c2 + d2) = 0

fofoDrdj =  4 (ac + bd)2 – 4 (a2 + b2) (c2 + d2) = 8 abcd – 4(a2 d2 + b2 c2)

= −  4 ( −2 abcd + a2 d2 + b2 c2)

= −  4 (ad –bc)2 < 0, a, b, c, d  ds lHkh okLrfod ekuksa ds fy,

∴ fn, gq, lehdj.k ds ewy dkYifud gSaA

okLrfod rFkk leku ewyksa ds fy,] fofoDrdj 'kwU; ds cjkcj gksxkA

⇒ −  4 (ad −  bc)2  = 0

;k] ad = bc

vr,o] ;fn ad=bc, ewy okLrfod rFkk leku gksaxsA

 ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 9.2

1. fuEufyf[kr f}?kkr lehdj.kksa esa ls izR;sd dks f}?kkr lw= }kjk gy dhft,%

(i) 2x2 – 3 x + 3 = 0 (ii) 2 2 1 0x x− + − =

(iii) 24 5 3 0x x− + − = (iv) 23 2 5 0x x+ + =

2. k ds fdu ekuksa ds fy, lehdj.k

     y2 – 2 (1 + 2k) y + 3 + 2k = 0

ds ewy leku gksaxs\

3. n'kkZb, fd lehdj.k (x −a) (x −b) + (x −b) (x −c) + (x −c) (x −a) = 0 ds ewy loZnk
okLrfod gksaxs rFkk ;g rc rd leku ugha gksaxs tc rd fd a = b = c u gksA

 9.4 ,d f}?kkr lehdj.k ds ewyksa vkSj xq.kkadksa esa laca/k,d f}?kkr lehdj.k ds ewyksa vkSj xq.kkadksa esa laca/k,d f}?kkr lehdj.k ds ewyksa vkSj xq.kkadksa esa laca/k,d f}?kkr lehdj.k ds ewyksa vkSj xq.kkadksa esa laca/k

vkius lh[kk gS fd f}?kkr lehdj.k

       ax2 + bx + c = 0, a 0≠

ds ewy
a2

ac 4b b 2
−+−

 rFkk  
a2

ac 4b b 2
−−−

 gSaA

eku yhft, α  = 
a2

ac 4b b 2
−+−

     ...(i)     rFkk   β  = 
a2

ac 4b b 2
−−−

... (ii)

(i) vkSj (ii) dks tksM+us ij ge izkIr djrs gSa%
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α  + β  = 
a2

b2−

 = 
a

b−

∴ ewyksa dk ;ksxQy = – 
2

= −
x b

x a

dk xq.kkad

dk x.q kkad
... (iii)

vc (i) rFkk (ii) dks ijLij xq.kk djus ij ge izkIr djrs gSa%

α β  = 2

22

a4

ac) 4  (b  b −−+

 = 2
a4

ac 4
 = 

a

c

∴        ewyksa dk xq.kuQy = 2
=

c

x a

vpj in

dk x.q kkda
...(iv)

(iii) rFkk (iv) ,d fn, gq, f}?kkr lehdj.k ds ewyksa rFkk xq.kkadksa esa okafNr laca/k iznku djrs gSaA
;s laca/k] ftl f}?kkr lehdj.k ds ewy fn, gq, gksa] mls Kkr djus esa lgk;rk iznku djrs gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 9.8.   ;fn α , β  lehdj.k  3x2 – 5x + 9 = 0 ds ewy gksa] rks

(a)  α 2 + β
2 (b)  2

1

α
+ 2

1

β
 ds eku Kkr dhft,A

gy%gy%gy%gy%      (a) ;g fn;k gS fd α , β  f}?kkr lehdj.k 3x2 – 5x + 9 = 0 ds ewy gSaA

5

3
α β∴ + = ... (i)

rFkk
9

3
3

αβ = = ... (ii)

vc]  ( )
22 2 2+ = + −α β α β α β  = 

2

3

5








−  2.3 = −  

9

29
     [ (i) rFkk (ii) ls]

∴ okafNr eku  −  
9

29
 gSA

(b)  vc]      2

1

α
+ 2

1

β
 = 22

22

βα

βα +

29

9

9

−

=  = −  
81

29
[ (i) rFkk (ii) ls]

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.9.      ;fn lehdj.k 3y2 + 4y + 1 = 0  ds ewy α , β  gksa] rks ,d ,slk f}?kkr

lehdj.k cukb,] ftlds ewy α
2, β

2  gSaA

gy%gy%gy%gy%   ;g fn;k gS fd α , β  f}?kkr lehdj.k 3y2 + 4y + 1 = 0 ds ewy gSaA

∴ ewyksa dk ;ksxQy] vFkkZr~

α  + β  = − 2

y

y

dk x.q kkad

dk xq.kkda
 = −  

3

4
... (i)

ewyksa dk xq.kuQy] vFkkZr~

             α β = 
2y

vpj in

dk x.q kkda
 = 

3

1
... (ii)
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vc]  α 2 + β
2  = (α  + β )2 – 2 α  β  = 

2

3

4
 







−  −  2. 

3

1
[  (i) rFkk (ii) ls]

            = 
9

16
 −  

3

2
 = 

9

10

rFkk  α 2
β

2 = (α β )2 = 
9

1
          [ (ii) ls ]

∴ okafNr f}?kkr lehdj.k gS( y2 – (α
2 + β

2)y + α 2
β

2 = 0

vFkok] y2 −  
9

10
y + 

9

1
 = 0

vFkok] 9y2 – 10y + 1 = 0

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.10. ;fn lehdj.k 2 0, 0ax bx c a+ + = ≠ dk ,d ewy nwljs dk oxZ gks] rks

fl) dhft, fd b3 + ac2 + a2c = 3abc

gy%gy%gy%gy%    eku yhft, fd lehdj.k  ax2 + bx + c = 0 ds ewy  α , α 2 gSaA

∴ α  + α 2 = −  
a

b
... (i)

rFkk α .α 2 = 
a

c
vFkkZr~ α

3 = 
a

c
 . ... (ii)

 (i) ls gesa feyrk gSa%

α  (α  + 1) = −  
a

b

;k] { }
3

1)  ( +αα  = 

3

a

b
 







− = −  3

3

a

b

;k] α
3 (α

3 + 3α
2 + 3α  +1) = −  3

3

a

b

;k]
a

c
 









+







−+ 1

a

b
  3  

a

c
 = −  3

3

a

b
... [ (i) rFkk  (ii) ls]

;k] 2

2c

a
 – 2

bc 3

a
 + 

a

c
 = – 3

3

a

b

;k] ac2 – 3abc + a2c = −  b3

;k] b3 + ac2 + a2c = 3abc

            tks okafNr ifj.kke gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.11.    og izfrcU/k Kkr dhft, ftl ls lehdj.k  ax2 + bx + c = 0 ds ewy
m : n ds vuqikr esa gksaA
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gy%gy%gy%gy%   eku yhft, lehdj.k   ax2 +bx + c = 0 ds ewy mα  rFkk nα  gSaA

  vc] mα  + nα  = – 
a

b
... (i)

rFkk mnα
2  =  

a

c
... (ii)

(i) ls gesa feyrk gS% α  (m + n ) = – 
a

b

;k] α
2 (m + n)2 = 2

2

a

b

;k]
a

c
 (m + n)2 = mn 2

2

a

b
[  (ii) ls]

;k] ac (m+n)2 = mn b2

tks oakfNr izfrcU/k gSA

    ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk    9.3

1. ;fn lehdj.k  ay2 + by + c = 0 ds ewy α , β  gksa] rks fuEufyf[kr ds eku Kkr dhft,%

(i)  2

1

α
+ 2

1

β
(ii)  4

1

α
+ 4

1

β

2. ;fn lehdj.k  5x2 – 6x + 3 = 0 ds ewy α , β  gksa] rks ,d f}?kkr lehdj.k cukb,

ftlds ewy gksa%

(i)   α 2, β
2 (ii)  α 3

β , α β
3

3. ;fn lehdj.k ay2 + by + c = 0   ds ewy 3:4 ds vuqikr esa gksa] rks fl) dhft, fd
12b2 = 49 ac

4. og izfrcU/k Kkr dhft, ftlls lehdj.k px2 – qx + p = 0 dk ,d ewy nwljs ls 1
vf/kd gksA

  9.5  ,d f}?kkr lehdj.k dk gy tc fd ,d f}?kkr lehdj.k dk gy tc fd ,d f}?kkr lehdj.k dk gy tc fd ,d f}?kkr lehdj.k dk gy tc fd D < 0 gksgksgksgks

vkb, fuEufyf[kr f}?kkr lehdj.kksa ij fopkj djsa%

(a) t ds fy, gy dhft,%

t2 + 3t + 4 = 0

∴ t =    
2

169  3 −±−

 = 
2

7  3 −±−
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;gka] D= –7 < 0 gSA

∴ ewy gSa%  
2

7  3 −+−

 rFkk  
2

7 3 −−−

 ;k] 
2

i 7  3 +−

 rFkk 
2

i 7  3 −−

bl izdkj] ewy lfEeJ rFkk la;qXeh gSaA

(b) y ds fy, gy dhft,% −3y2 + 5 y – 2 = 0

∴ y = 
)3(2

)2).(3(45 5

−

−−−±−

;k] y = 
6

19 5

−

−±−

;gka] D = −  19 < 0

∴ ewy gSa% 
5 19 5 19

,
6 6

i i− + − −

− −

;gka ij Hkh ewy lfEeJ rFkk la;qXeh gSaA

mi;qZDr mnkgj.kksa ls ge fuEufyf[kr fu"d"kZ fudkyrs gSa%

(i) nksuksa n'kkvksa ls D < 0

(ii) ewy lfEeJ rFkk ijLij la;qXeh gaSA

D;k ;g loZnk lR; gS fd lfEeJ ewy la;qXeh tksM+ksa esa gh gksrs gSa\

vkb, ,d f}?kkr lehdj.k cuk,a ftlds ewy

2 + 3i rFkk 4 – 5i gksaA lehdj.k gksxk

{x – (2 + 3i)} {x – (4 – 5i)} = 0

vFkok]  x2 – (2 + 3i)x – (4 – 5i)x + (2 + 3i) (4 – 5i) = 0

vFkok]  x2 + (–6 + 2i)x + 23 + 2i = 0

tks fd lfEeJ xq.kkadksa esa ,d lehdj.k gSA

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh% ;fn f}?kkr lehdj.k ds nks lfEeJ ewy ijLij la;qXeh u gksa] rks ;fn f}?kkr lehdj.k ds nks lfEeJ ewy ijLij la;qXeh u gksa] rks ;fn f}?kkr lehdj.k ds nks lfEeJ ewy ijLij la;qXeh u gksa] rks ;fn f}?kkr lehdj.k ds nks lfEeJ ewy ijLij la;qXeh u gksa] rks
f}?kkr lehdj.k lfEeJ xq.kkadksa okyk lehdj.k gksrk gSAf}?kkr lehdj.k lfEeJ xq.kkadksa okyk lehdj.k gksrk gSAf}?kkr lehdj.k lfEeJ xq.kkadksa okyk lehdj.k gksrk gSAf}?kkr lehdj.k lfEeJ xq.kkadksa okyk lehdj.k gksrk gSA

 9.6 chtxf.kr dh vk/kjHkwr izes; ¼fl)kUr½chtxf.kr dh vk/kjHkwr izes; ¼fl)kUr½chtxf.kr dh vk/kjHkwr izes; ¼fl)kUr½chtxf.kr dh vk/kjHkwr izes; ¼fl)kUr½

'kk;n vkidh :fp ^^,d lehdj.k ds fdrus ewy gksrs gSa** tkuus esa gks ldrh gSA

chtxf.krh; vk/kkjHkwr izes; ¼fcuk izek.k½ ds vuqlkj ^^,d cgqin lehdj.k dk de
ls de ,d ewy gksrk gSA**

blh fl)kUr ds ifj.kkeLo:i 'n' ?kkr ds ,d cgqin ds 'n' gh ewy gksaxsA
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    ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 9.4

fuEufyf[kr f}?kkr lehdj.kksa dks gy djsa

(1) –x2 + x + 2 = 0 (2) 23 2 3 3 0− + =x x

(3) 
2 1

1 0
2

+ + =x x (4) 25 5 0+ + =x x

(5) x2 + 3x + 5 = 0

  9.7 vlfedk ¼vlehdj.k½vlfedk ¼vlehdj.k½vlfedk ¼vlehdj.k½vlfedk ¼vlehdj.k½

bl ikB esa ge jSf[kd vlfedkvksa ¼vlehdj.kksa½ ds ckjs esa vkSj ppkZ djsaxs rFkk nSfud thou
esa buds vuqiz;ksx ds ckjs esa v/;;u djsaxsA

,d dFku ftlesa lekurk dk fpg~u (=) gksrk gS] mls lehdj.k dgrs gSaA

blh izdkj ,d dFku ftlesa vlfedk dk fpg~u <, >, ≤ , ;k ≥  gks] ,d vlfedk dgykrk gSA

vlfedkvksa ds dqN mnkgj.k gSa %

(i) 2x + 5 > 0 (ii) 3x – 7 < 0

(iii) ax + b ≥  0, a ≠  0 (iv) ax + b ≤  c, a ≠  0

(v) 3x + 4y ≤  12 (vi) 2 5 6 0x x− + <

(vii) ax + by + c > 0

(v) rFkk (vii) nks pjksa esa vlehdj.k gSa rFkk 'ks"k lHkh ,d pj esa vlehdj.k gSaA (i) ls (v) rd
rFkk (vii) jSf[kd vlehdj.k gSa tcfd (vi) ,d f}?kkr vlehdj.k gSA

bl ikB esa ge dsoy ,d ;k nks pjksa esa vlehdj.kksa ds ckjs i<+saxsA

  9.8 ,d ;k nks pjksa esa jSf[kd vlfedkvksa ds gy,d ;k nks pjksa esa jSf[kd vlfedkvksa ds gy,d ;k nks pjksa esa jSf[kd vlfedkvksa ds gy,d ;k nks pjksa esa jSf[kd vlfedkvksa ds gy

,d vlfedk dks gy djus dk vFkZ gS fd pj ¼pjksa½ dk eku ¼ds eku½ Kkr djuk] ftUgsa tc
vlfedk esa j[ksa rks og lUrq"V gks tk,A

mnkgj.kkFkZ dFku (i) esa vlfedk 2.60x<30 ds x≤11 lHkh eku blds gy gaS! (x iw.kZ la[;k gS)

vlfedk 2x + 16>0, tgk¡ fd x ,d okLrfod la[;k gS]  – 8 ls cM+h lHkh la[;k,¡ x dk eku
gks ldrh gSa rFkk blds gy gSaA

nks pjksa esa jSf[kd vlfedk ax + by + c > 0, ds fy, gesa x rFkk y ds ekuksa ds ;qXe Kkr djus
gksaxs ftuds fy, vlfedk lR; gksA

vkb, fuEu fLFkfr ij fopkj djsa %

vfuy ds ikl 60 #- gSa rFkk og ,d nqdku ls isu vkSj isfUlysa [kjhnuk pkgrk gSA ,d isu dk
ewY; 5 # rFkk ,d isfUly dk ewY; 3 # gSA ;fn x isuksa dh la[;k] rFkk y  isafUlyksa dh la[;k] tks
vfuy [kjhnrk gS] dks n'kkZrk gks] rks gekjs ikl vlfedk 5 x + 3 y ≤  60 gS  ... (i)
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;gk¡ ij x = 6, y = 10 vlfedk (i). dk ,d gy gS bl izdkj x = 5, y =11; x = 4,

y = 13; x = 10, y = 3 vlfedk ds dqN gy gSaA

vlfedk gy djrs le; ge fuEu fu;eksa dk ikyu djrs gSa %

1. ,d vlfedk ds nksuksa i{kksa esa leku la[;k tksM+h ¼;k ?kVkbZ½ tk ldrh gSA

bl izdkj (i) ;fn a > b rc a + c > b + c rFkk a – c > b – c

rFkk (ii) ;fn a ≤  b rc a + d ≤  b + d rFkk a – d ≤  b – d

2. vlfedk ds nksuksa i{kksa dks ,d /kukRed la[;k ls xq.kk ¼;k Hkkx½ fd;k tk ldrk gSA

bl izdkj (i) ;fn a > b rFkk c > 0 rc ac > bc vkSj 
a b

c c
>

rFkk (ii) ;fn a < b rFkk c  > 0 rc ac < bc vkSj 
a b

c c
≤

3. tc ,d vlfedk ds nksuksa i{kksa dks ,d _.kkRed la[;k ls xq.kk fd;k tk, rks vlfedk
dk fpg~u cny tkrk gSA

bl izdkj (i) ;fn a > b rFkk d < 0 gks] rks ad < bd vkSj 
a b

d d
<

rFkk (ii) ;fn a < b rFkk c < 0 gks] rks ac > bc vkSj 
a b

c c
≥

 9.9 ,d ;k nks pjksa esa jSf[kd vlfedk dk vkys[kh; fu:i.k,d ;k nks pjksa esa jSf[kd vlfedk dk vkys[kh; fu:i.k,d ;k nks pjksa esa jSf[kd vlfedk dk vkys[kh; fu:i.k,d ;k nks pjksa esa jSf[kd vlfedk dk vkys[kh; fu:i.k

vuqPNsn 9.2 esa] isuksa rFkk isfUlyksa ds [kjhnus dh leL;k dks vlehdj.k esa ifjorZu djus ij] gesa
fuEu vlehdj.k izkIr gqvkA

5x + 3y < 60 ................... (i)

;g /;ku j[krs gq, fd x rFkk y iw.kZ la[;k,¡ gSa] vkb, bl vlfedk ds lHkh gy Kkr djsaA

vkjEHk djus ds fy,] ekuk x = 0.

∴ 3y < 60 ;k y < 20,

vFkkZr~ x = 0 ds laxr y ds eku dsoy 0,1,2,3............, 20 gks ldrs gSaA bl izdkj x = 0 ds
lkFk gy gSaA

(0,0), (0,1), (0,2) ......(0, 20)

blh izdkj vlehdj.k ds vU; gy gSa tc x = 1,2, ...12

(1,0) (1,1) (1,2) ...... (1,18)

(2,0) (2,1) (2,2) ...... (2,16)

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

...........................................................................
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(10,0) (10,1) (10,2), (10,3)

(11,0) (11,1)

(12,0)

vki ns[k ldrs gSa fd mijksDr Øfer ;qXeksa esa ls dqN
;qXe (0,20), (3, 15), (6, 10), (9, 5), (12,0) lehdj.k 5x

+ 3y = 60 dks lUrq"V djrs gSa tks fd fn, x, vlfedk
dk Hkkx gS rFkk 'ks"k lEHkkfor gy] js[kk 5x + 3y = 60

}kjk xy - ry dks nks Hkkxksa esa foHkkftr v/kZ leryksa esav/kZ leryksa esav/kZ leryksa esav/kZ leryksa esa
ls fdlh ,dls fdlh ,dls fdlh ,dls fdlh ,d esa fLFkr gSaA

;fn ge x rFkk y ds izkUr dk] iw.kZ la[;k ls okLrfod
la[;kvksa esa foLrkj dj nsa] rks vlfedk 5x + 3y ≤60 mu
nks v/kZ leryksa esa ls ,d v/kZlery dks] fu/kkZfjr djsxk]
ftuesa js[kk 5x + 3y = 60, xy- ry dks foHkkftr djrh gSA

vr% ge bls O;kid ifj.kke ds :i esa bl izdkj O;Dr
djrs gSa %

;fn a,b,c okLrfod la[;k,¡ gSa rc ax + by + c = 0 nks pjksa x rFkk y esa ,d lehdj.k dgykrk
gS tcfd ax + by + c < 0 ;k ax + by + c ≥  0, ax + by

+ c>0 rFkk ax + by + c < 0 nks pjksa esa jSf[kd vlfedk,¡
dgykrh gSaA

lehdj.k ax + by + c = 0 ,d ljy js[kk gS tk xy

lery dks nks v/kZleryksa esa foHkkftr djrh gS ftUgsa
ax+ by +c ≥ 0 rFkk ax + by + c ≤  0 n'kkZrs gSaA

mnkgj.kkFkZ js[kk AB 3x + 4y – 12 = 0, funsZ'kk¡d
lery dks nks v/kZleryh; {ks=ksa es a foHkkftr djrh
gSA

(i) js[kk AB ls Åij dk v/kZlery I

(ii) js[kk AB ds uhps dk v/kZlery II ,d {ks= 3x +

4y  –12 < 0 ...(i) dk s rFk k n wljk {k s=
3x + 4y – 12 > 0.  ... (ii) dks iznf'kZr djsxkA

vlfedk (i) ds laxr v/kZlery dh igpku djus ds fy, ge ,d LosPN fcUnq] vf/kdrj ewy
fcUnq ;fn ;g js[kk AB ij u gks] ysrs gSaA ;fn fcUnq vlfedk (i) dks lUrq"V djrk gS] rc og
v/kZlery ftlesa LosPN fcUnq gS] vHkh"V v/kZlery gSA bl n'kk esa] ewy fcUnq dks LoSfPNd fcUnq
ysdj]

0+0–12<0 vFkkZr~ –12<0

bl izdkj ewyfcUnq vlehdj.k 3x + 4y – 12 < 0 dks lUrq"V djrk gSA vc ewy fcUnq v/kZlery
II esa fLFkr gSA vr% vlfedk 3x + 4y –12 < 0 v/kZlery II dks n'kkZrh gS rFkk 3x + 4y – 12 >0

v/kZlery I dks n'kkZ,xhA

fp= 9-1fp= 9-1fp= 9-1fp= 9-1

fp= 9-2fp= 9-2fp= 9-2fp= 9-2

y

20

16

12

8

4

O 2 4 6 8 10 12
x

5
 +

 3
 =

 60

x
y

4

3

2

1

2

1

y′

x′

2 1 1 2 3 4
B x

II

3
 + 4

 = 12

x

y

A

y
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 mnkgj.k  mnkgj.k  mnkgj.k  mnkgj.k 9.12.   vlfedk x + 2y ≥ 5 }kjk fu/kkZfjr {ks= vkys[k esa n'kkZb,A

gy %gy %gy %gy % igys ge laxr lehdj.k x + 2y ≥ 5 ysdj bldk vkys[k [khapsaxsA

x 1 3 5

y 2 1 0

D;ksafd (0,0) js[kk AB ij ugha gS] bl fy, ge (0,0) dks LosPN fcUnq eku ldrs gSaA

Q  0 + 0 > 5 lR; ugha gSA

∴ vHkh"V v/kZlery og gS ftlesa ewyfcUnq ugha gSA

vHkh"V v/kZlery dks fp= 9.3 esa Nk;kafdr fd;k x;k gSA

A

B

C
xx′

y

5

4

3

2

1

y′

O 1 2 3 4 5 6

x

y
 + 2

  5≥

vU; mnkgj.k ysus ls igys] ge fuEu dks ifjHkkf"kr djrs gaS %

(i) laor̀ v/kZlery % laor̀ v/kZlery % laor̀ v/kZlery % laor̀ v/kZlery % ,d v/kZlery dks laor̀ v/kZlery dgk tkrk gS fd ml js[kk ds lkjs
fcUnq] tks nks v/kZleryksa dks vyx djrh gS] vlehdj.k ds gy esa lfEefyr gSaaA mnkgj.k
6.1 esa v/kZlery laor̀ v/kZlery gSA

(ii) foor̀ ¼[kqyk½ v/kZlery % foor̀ ¼[kqyk½ v/kZlery % foor̀ ¼[kqyk½ v/kZlery % foor̀ ¼[kqyk½ v/kZlery % x y lery esa ,d v/kZlery dks foÑr v/kZlery dgk
tkrk gS ;fn v/kZleryksa dks vyx djus okyh js[kk ds fcUnqvksa dks v/kZlery esa lfEefyr
u fd;k tk,A

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.13. vlfedk x – 5y > 0 dk
vkys[k [khafp,A

gy %gy %gy %gy % nh xbZ vlfedk gS% x – 5y > 0

laxr lehdj.k gS % x – 5y = 0

ge fuEu lkj.kh cukrs gSa %

x 0 5 –5

y 0 1 –1

fp= 9-3fp= 9-3fp= 9-3fp= 9-3

fp= 9-4fp= 9-4fp= 9-4fp= 9-4

5

4

3

2

1

–5

–5 –4 –3 –2 –1 1 2 3 4 5
x

B

A

I

II

x
y

 – 5
 > 0
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js[kk AOB, xy lery dks nks v/kZleryksa I rFkk II esa foHkkftr djrh gSA D;ksafd js[kk AOB ewy
fcUnq ls xqtjrh gS ge dksbZ vU; fcUnq] ekuk (3,4) LosPN fcUnq ysrs gSaA vkb, ns[ksa fd D;k ;g
vlehdj.k x – 5y > 0 larq"V djrk gSA

vc 3 – 5 (4) > 0 ;k 3 – 20 > 0, ;k –17 > 0, tks fd lR; ugha gSA

∴  vHkh"V v/kZlery II gSA

D;ksafd vlfedk iw.kZ vlfedk x – 5y > 0 gS

∴ js[kk AOB vkys[k dk Hkkx ugha gS

vr% bl js[kk dks fcUnqnkj js[kk }kjk n'kkZ;k x;k gSA

vr% nh xbZ vlfedk dk vkys[k js[kk AOB dks NksM+dj
Nk;kafdr {ks= gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.14

 vlfedk  3x – 12 > 0 dks vkys[k }kjk fu:fir dhft,A

gy %gy %gy %gy % nh xbZ vlfedk 3x – 12 > 0 gSA blds laxr
lehdj.k 3x–12 = 0 ;k x – 4 =0 ;k x = 4 gS ftls xy

ry esa js[kk ABC }kjk n'kkZ;k x;k gSA (fp= 9.5).

(0,0) dks LoSfPNd fcUnq ysdj] ge ns[k ldrs gSa fd 0 ≠ 4

vr% v/kZlery II vlfedk 3x – 12 ≥  0 dks n'kkZrk gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.15.  vlfedk 2y + 4 ≥  0 dks

vkys[kh; fof/k }kjk gy dhft,A

gy %gy %gy %gy % vlfedk 2 y + 4 ≥  0 ds laxr lehdj.k
2y + 4 = 0 ;k y = – 2 gSA

js[kk ABC lehdj.k y = – 2 dks n'kkZrh gS
rFkk xy  lery dks nks v/kZleryksa esa foHkkftr
djrh gSA

2y + 4 > 0 v/kZlery I dks n'kkZrh gS!

     ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 9.5

f}foe ry esa fuEufyf[kr vlfedkvksa esa ls izR;sd ds gy vkys[kh; fof/k ls n'kkZb, %

1. 2x + y > 8 2. x – 2y < 0

3. 3x + 6 > 0 4. 8 – 2y > 2

5. 3y > 6 – 2x 6. 3x > 0

7. y < 4 8. y > 2x – 8

fp= 9-5fp= 9-5fp= 9-5fp= 9-5

fp= 9-6fp= 9-6fp= 9-6fp= 9-6

O
x

III

B

A

Y

C

x
 =

 4

4

3x
 –

 1
2 

 0
≥

A B C

II

(0,0) O

–1

–2

x

y = –2

I

2  + 4  0y ≥

y
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9. – y < x – 5 10. 2y < 8 – 4x

  9.10 nks pjksa esa jSf[kd vlfedk fudk; dss vkys[kh; gynks pjksa esa jSf[kd vlfedk fudk; dss vkys[kh; gynks pjksa esa jSf[kd vlfedk fudk; dss vkys[kh; gynks pjksa esa jSf[kd vlfedk fudk; dss vkys[kh; gy

vki igys gh tkurs gSa fd nks pjksa esa jSf[kd lehdj.k fudk; dks dSls gy fd;k tkrk gSA

vc vki nks pjksa esa jSf[kd vlfedk dks vkys[k }kjk gy djuk lh[k pqds gSaA vc ge ;qxir
jSf[kd vlfedk fudk; dks gy djus dh fof/k ij ppkZ djsaxsA ;qxir jSf[kd vlfedk fudk;
ds gy dk vFkZ lHkh Øfer (x, y) Kkr djuk gS] ftuds fy, fudk; dh izR;sd jSf[kd vlfedk
larq"V gksA

jSf[kd vlfedk fudk; dk ;k rks dksbZ Hkh gy ugha gksxk ;k mlds ,sls vuUr gy gksaxs]
tks jSf[kd lehdj.kksa dh laxr js[kkvksa ls lEcfU/kr lhfer ;k vlhfer {ks= n'kkZrk gSA

bl fof/k dks Li"V djus ds fy, ge fuEu mnkgj.k ysrs gSaaA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.16.  vkys[kh; fof/k ls fuEufyf[kr vlfedk fudk; dks gy dhft,%

x + y > 6, 2x – y > 0.

gy %gy %gy %gy %  nh xbZ vlfedk,¡ gSa %

x + y > 6 ..... (i)

rFkk 2x – y > 0 ..... (ii)

ge js[kkvksa x + y = 6 rFkk 2x – y = 0 ds vkys[k
[khaprs gSa ¼fp=- 9.7½

vlfedk (i) js[kk x + y = 6 ds Åij Nk;kafdr {ks=
dks fu:fir djrh gS rFkk vlfedk (ii) js[kk 2x –

y = 0 ds nkb± vksj ds {ks= dks fu:fir djrh gSA

fp= 9.7 esa] nksgjk Nk;kafdr mHk;fu"B {ks= fn, x, vlfedk fudk; dk gy gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.17. fuEufyf[kr jSf[kd vlfedk fudk; dks vkys[kh; fof/k ls gy dhft, %

x + y ≤  5, 4x + y ≥  4, x+ 5y ≥  5, x ≤  4,  y ≤  3.

gy %gy %gy %gy % nh xbZ vlfedk,¡ gSa %

x + y ≤  5 ..... (i)

4x + y ≥  4 ..... (ii)

x + 5y ≥  5 ..... (iii)

x ≤  4 ..... (iv)

rFkk y ≤  3 ..... (v)

ge js[kkvksa x + y = 5,  4x + y = 4,  x + 5y =

5, x = 4 rFkk y = 3 ds vkys[k [khaprs gSa
¼fp=- 6.8½

fp= 9-7fp= 9-7fp= 9-7fp= 9-7

fp= 9-8fp= 9-8fp= 9-8fp= 9-8

x

y
C

B

(0,0)

2

4

6

8

(0,6)

2 4 6

(6,0)

2  –   6x y ≥

2  –   0x y ≥

(2
,4

)

x + y = 6

2

 =
 0

x 
– 

y

O

y
x = 4 

y = 3EA

5

4

3

2

1
B

1 2 3 54 x + y = 5

4
 =

 4
x +

 y

O

x + y5  = 5

C

D
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vlfedk (i) js[kk x +y = 5 ds uhps ds {ks= dks fu:fir djrh gSA vlfedk (ii) lehdj.k 4x +

y = 4 ds nkb± vksj ds {ks= dks fu:fir djrh gSA lehdj.k x + 5y = 5 ds Åij ds {ks= dks
vlfedk (iii). fu:fir djrh gSA blh izdkj (iv) rFkk (v) ds {ks=ksa dks Nk;kafdr dj ge mHk;fu"B
{ks= ABCDE izkIr djrs gSa ¼fp= 9.8½A bl {ks= ds lkjs fcUnq fn, x, lehdj.k fudk; ds gy
dks larq"V djrs gSa rFkk blfy, fn, x, fudk; ds gy dks iznf'kZr djrs gSaA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k  9.18.  vkys[kh; fof/k ls fuEufyf[kr

vlfedk fudk; dks gy dhft, %

x + 2y ≤  3, 3x + 4y ≥  12,  x ≥  0, y ≥  0.

gy %gy %gy %gy % ge vlfedkvksa x + 2y ≤  3,

3x + 4y ≥  12, x ≥  0, y ≥  0 ds laxr {ks=ksa dks
Nk;kafdr dj buds vkys[k dks fn[kkrs gSaA

ge ikrs gS fd dksbZ mHk;fu"B {ks= ugha gSA

blls ge ;g fu"d"kZ fudkyrs gSa fd fn,
x, jSf[kd vlfedk fudk; dk dksbZ gy
ugha gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 9.19. fuEufyf[kr jSf[kd vlfedk fudk; dks vkys[kh; fof/k ls gy dhft, %

x – y < 2,  2x + y < 6; x ≥  0, y ≥  0.

gy %gy %gy %gy % nh xbZ vlfedk,¡ gSa %

x – y < 2 ... (i)

2x + y < 6 ... (ii)

x ≥  0 ; y ≥  0 ... (iii)

vlfedkvksa x – y < 2, 2x + y < 6, x > 0 rFkk y > 0 dks xzkQ ij fu:fir djus ds ckn ge
ikrs gSa fd mHk;fu"B {ks= OABC gSA ¼fp= 9.10½

fp= 9-9fp= 9-9fp= 9-9fp= 9-9

fp= 9-10fp= 9-10fp= 9-10fp= 9-10

O

1

2

3

4

y

3  + 4   12
  0
  0

x y
x
y

≥

≥

≥

3
 + 4

 = 12

x
y

x
y

 + 2  = 3

1 2 3 4 5

x y + 2   3≤

x y  0   0≥ ≥

x –
 y 

= 2

1 2 3 4A

B

O
1

2

3

4

5

6

y
C

2

 =
 6

x +
 y

–1

–2
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     ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk    9.6

fuEufyf[kr esa izR;sd nks pjksa esa jSf[kd vlfedk fudk; dks vkys[kh; fof/k ls gy dhft, %

1. x ≥  3,  y ≥  1.

2. y ≥  2x, y ≤  2.

3. 2x + y – 3 ≥  0, x – 2y + 1 ≤  0.

4. 3x + 4y ≤  12, 4x + 3y ≤ 12, 0, 0x y≥ ≥

5. 2x + 3y ≥  3, 3x + 4 y ≤  18, 7 4 14 0, 6 3, 0, 0x y x y x y− + ≥ − ≤ ≥ ≥

6. x + y ≥  9, 3x + y ≥  12, x ≥  0,  y ≥  0

7. x + y ≥  1; 2x + 3y ≤  6, x ≥  0, y ≥  0.

8. x + 3y ≥  10; x + 2y ≤  3, x – 2y ≤  2, x ≥  0 ; y ≥  0

• ;fn D < 0, rks f}?kkr lehdj.k ax2 + bx + c = 0 ds ewy lfEeJ rFkk ijLij
la;qXeh gksrs gS aA

• ;fn f}?kkr lehdj.k ax2 + bx + c = 0  ds ewy α , β  gksa] rks  α  + β  = −

b

a
 rFkk

α β  = 
a

c

• ;fn α rFkk β fdlh f}?kkr lehdj.k ds ewy gSa rks og f}?kkr lehdj.k gksxk%

x2 – (α + β)x + αβ = 0

• ,d lehdj.k ds ewyksa dh vf/dre la[;k] ml lehdj.k dh ?kkr ds cjkcj gksrk gSSA

• ,d dFku ftlesa fpg~u <, >, ≤ , ≥ , ,d vlfedk dgykrk gSA

• lehdj.k ax + by + c = 0 ,d ljy js[kk gS tks xy ry dks nks v/kZryksa esa foHkkftr djrk
gS tks fd ax + by + c > 0 rFkk ax + by + c < 0 }kjk fu:fir gksrs gSaA

• jSf[kd vlfedk fudk; ds gy dk vFkZ gS fd lHkh Øfer ;qXe (x,y) Kkr djuk tks fudk;
dh izR;sd jSf[kd vlfedk dks lUrq"V djrs gSaA

C

A1

% + vkb;s nksgjk,¡
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• https://www.youtube.com/watch?v=lSwG-S7tLFo

• https://www.youtube.com/watch?v=Tq0mCZxjKXk

• https://www.youtube.com/watch?v=rwTwKsxkTRI

• https://www.youtube.com/watch?v=5jSuC-sxe74

• https://www.youtube.com/watch?v=gmONf1mcEXA

1. ;fn a ≠ b, rks n'kkZb;s fd lehdj.k

2(a2 + b2 )x2 + 2(a + b)x + 1=0 ds ewy dkYifud gksaxsA

2. ;fn lehdj.k ax2 + b( 2x + 1) = 0 ds ewy dkYifud gksa] rks n'kkZb;s fd lehdj.k

bx2 + ( b – c)x = c + a –b ds ewy loZnk okLrfod gksaxsA

3. ;fn lehdj.k   2x2 – 6x + 5 = 0 ds ewy α , β  gksa] rks lehdj.k Kkr dhft, ftlds

ewy gSa%

(i)  
β

α

 , 
α

β

(ii)  α  + 
β

1
 , β  + 

α

1
(iii) α 2 + β

2 , 2

1

α
+ 2

1

β

4. x > – 2 5. y < 2. 6. x < 3 7. y > – 3

8. 5 – 3y > – 4 9. 2x – 5 < 3. 10. 3x – 2y < 12 11. 1.
3 5

x y
+ ≥

12. 2x – 3y > 0 13. x + 2y < 0.

fuEufyf[kr nks pjksa esa jSf[kd vlfedk fudk; dks vkys[kh; fof/k ls gy dhft, %
14. – 1 < x < 3, 1 < y < 4. 15. 2x + 3y < 6,  3x + 2y < 6.

16. 6x + 5y < 150, 17. 3x + 2y < 24, x + 2y < 16

  x + 4y < 80         x + y < 10, x > 0, y > 0

  x < 15, x > 0, y > 0.

18. x + y > 3, 7x + 6y < 42

      x < 5, y < 4

      x > 0, y > 0

19. 
3( 2) 5(2 )

5 3

− −
≤

x x
20. 37 – (3x + 5) ≥ 9x – 8(x – 3)

lgk;d osclkbV

vkb, vH;kl djsa
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21. 
(2 1) (3 2) (2 )

3 4 5

− − −
≥ −

x x x
22. 5x + 1 > –24, 5x – 1 < 24

23. 3x – 7 > 2(x – 6), 6 – x > 11 – 2x

24. 5(2x – 7) – 3 (2x + 3) ≤ 0, 2x + 19 ≤ 6x + 47

25. 8% cksfjd vEy ds ,d foy;u esa 2% cksfjd vEy dks feykdj vEyh; ek=k dks de
fd;k x;kA izkIr feJ.k esa cksfjd vEy 2% ls vf/kd rFkk 4% ls de gksuk pkfg,A ;fn
gekjs ikl 8% cksfjd vEy dk 640 yhVj foy;u gks rks mlesa fdrus yhVj 2% cksfjd
vEy dk foy;u feykuk gksxk\

26. 45% vEyh; ek=k ds 1125 yhVj foy;u esa fdrus yhVj ikuh feyk,a fd izkIr foy;u
esa vEy dh ek=k 25% ls vf/kd rFkk 30% ls de gks\

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 9.1

1. (i) −

−
2 3

4

3
,  (ii) a − b  a + b,

(iii)
ab

c
  , 

c

ab
− (iv) 2  ,2 3

ns[kas vkius fdruk lh[kk ns[kas vkius fdruk lh[kk ns[kas vkius fdruk lh[kk ns[kas vkius fdruk lh[kk 9.2

1. (i)
4

i 15  3 ±

(ii)
2

i   1±

(iii)
8

i 43  5 ±

(iv)
6

i 58  2 ±−

2. –1, 
2

1

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 9.3

1. (i) 2

2

c

2ac  b −

(ii) 4

2222

c

c 2a 2ac)  b( −−

2. (i) 25x2 – 6x + 9 = 0 (ii) 625x2 – 90x + 81 = 0

4. q2 – 5p2 = 0

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 9.4

1.
1 7

2

− ± i
2. 

2 34

2

± i
3. 

1 7

2 2

− ± i

4.
1 19

2

− ± i
5. 

3 11

2

− ± i

mÙkjekyk
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ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 9.5

1.

x

y

2  +   8x y ≥

O

2

4

6

8

2 4 6 8

2  +  = 8x y

2.

x

y
 –

 2
 

 0
=

y

8

6

4

2

O
2 4 6 8

x

x

y
 –

 2
 

 0
≤

3.
3  + 6  0 

    or   2

x

x

≥

≥

y

x

21–1–2

3 + 6 = 0x 

4.  

x

8 – 2  = 2y3

2

1

y

O

8 – 2   2y ≥

5.

O 1 2 3
x

3  = 6 – 2y x

1

2

y 
3

  6 – 2

y

x

≥     6.  

O
x

y
3   0x ≥

  3   0
or  = 0

x
x

=

fp= 9-11fp= 9-11fp= 9-11fp= 9-11 fp= 9-12fp= 9-12fp= 9-12fp= 9-12

fp= 9-13fp= 9-13fp= 9-13fp= 9-13

fp= 9-14fp= 9-14fp= 9-14fp= 9-14

fp= 9-16fp= 9-16fp= 9-16fp= 9-16

fp= 9-15fp= 9-15fp= 9-15fp= 9-15
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7. y

y = 4

y  4≤

O
x

4
3
2
1

    8.     
y

y x > 2  – 8

y

x
 =

 2
 –

 8
8

6

4

2

–2

–4

–6

–8

x

9.   

x
1 2 3 4 5

5
4
3
2

–
 <  – 5

y
x

10. y

x

2
 =

 8 –
 4

y

x

2
 

 8
 –

 4

y

x

≤

O 1 2

1

2

3

4

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 9.6

1. y x 

y

≥

≥ 

 3

 1

x

O

x = 3

1 2 3

         2.  

2

1

y  2≤

y  2≥

y y 
x

= 2

y = 2

O

fp= 9-17fp= 9-17fp= 9-17fp= 9-17

fp= 9-18fp= 9-18fp= 9-18fp= 9-18

fp= 9-19fp= 9-19fp= 9-19fp= 9-19

fp= 9-20fp= 9-20fp= 9-20fp= 9-20

fp= 9-22fp= 9-22fp= 9-22fp= 9-22fp= 9-21fp= 9-21fp= 9-21fp= 9-21
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3.   

x
y

 – 2
 + 1 = 0

2  +  – 3  0

 – 2  + 1  0

x y

x y

≥

≤

2
 +

 
 – 3 =

 0

x
y

y

3

–1O 1 2 3

4. 

4

3

2

1

O 1 2 3 4

x

3  + 4  = 12

  0,   0

x y

x y≤ ≥4  + 3  = 12x y

5.

O
12 1 2 3 4 5 6

6

5

4

3

2

1

y

7  – 4  + 14 = 0x y

x y – 6  = 3

x

3  + 4  = 18

  0,   0 

x y

  x y≥ ≥

2  + 3  = 3

x
y

       6.  

O 3 6 9 12
x

3

6

9

12

y

(4,0)

3  + = 12x y 
x y + = 9
x  y ≥ ≥ 0,  0

7 .

4

3

2

1

O 1 2 3
x

2  + 3  = 6,x yx y

x  y 

 +  = 1

 0,  0≥ ≥

x = 4

y = 5

y

fp= 9-23fp= 9-23fp= 9-23fp= 9-23
fp= 9-24fp= 9-24fp= 9-24fp= 9-24

fp= 9-25fp= 9-25fp= 9-25fp= 9-25
fp= 9-26fp= 9-26fp= 9-26fp= 9-26

fp= 9-27fp= 9-27fp= 9-27fp= 9-27
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8.

x

y
 –

 2
 =

 2

y

x y

x 

x 

+ 2  = 3

 0

 0

≥

≥

x y+ 3  = 10

O

–1
2 4 6 8 10

x

4

3

2

1

vkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsa

3. (i) 5x2 – 8x + 5 = 0    (ii)   10x2 – 42x + 49 = 0   (iii)    25x2 – 116x + 64 = 0

4.    

x = –2

x

x ≥ –2

y

–2 –1 O

5.

y = 2

x
y ≤ 2

y

1

2

O

6.

x = 3

x < 3

1 2 3 4

y

x < 3

O
x

7.  
y

y ≥ –3

O
x

y = –3

–1

–2
–3
–4

dksbZ gy
ughafp= 9-28fp= 9-28fp= 9-28fp= 9-28

fp= 9-29fp= 9-29fp= 9-29fp= 9-29 fp= 9-30fp= 9-30fp= 9-30fp= 9-30

fp= 9-32fp= 9-32fp= 9-32fp= 9-32fp= 9-31fp= 9-31fp= 9-31fp= 9-31
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8.
y

y = 3

5 – 3   –4y ≥

x
O

2
1

3 9.
y

2  – 5 = 3x

x
O

1 2 3 4 5

2  – 5  3x ≤

10.  

O 4
x

–6

3  – 2 = 12xy3  – 2  12xy ≤

y

4

  11. 

1 2 3O

1
2
3
4
5

x y +   1

3 + 5  1

≥

≥
y

x y +  = 1

3 + 5  1=

x

12.
y

2  – 3 = 0xy

2  – 3  0xy ≥

x
O

13.         

x y + 2  = 0

y

x

x

y
 + 2

 
 0

≤

–1 1 2O

14.    y

y = 4

x = –1 x = 3

y = 1
x

O–1 1 2 3

4
3
2
1

15.    y

x

3  + 2  6

2  + 3  6

x

x

≤

≤

O 1 2 3 4
2

 + 3  = 6

x
y

3
 + 2

 = 6

x

y
4

3
2
1

fp= 9-33fp= 9-33fp= 9-33fp= 9-33 fp= 9-34fp= 9-34fp= 9-34fp= 9-34

fp= 9-35fp= 9-35fp= 9-35fp= 9-35
fp= 9-36fp= 9-36fp= 9-36fp= 9-36

fp= 9-38fp= 9-38fp= 9-38fp= 9-38
fp= 9-37fp= 9-37fp= 9-37fp= 9-37

fp= 9-39fp= 9-39fp= 9-39fp= 9-39 fp= 9-40fp= 9-40fp= 9-40fp= 9-40
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16. y

x = 15

x + y 4 = 80

80

60

40
30
20

O 20 40 60 80
x

6
 + 5

 = 150

x

y

          17. 

O

y

x
x y + = 16

x y +  = 10
3  + 2  = 24x y

18

15

12

9

6

3

10

8

16108

3 6 9 12 15 18

18.  
y

x = 5

y = 4

x y + = 3
7 + 6 = 24x y 

1 2 3 4 5 6 7
x

7

6

5

4

3

2

1

O

19. (–∞, 2)

20. (–∞, 2)

21. (–∞, 2)

22. (–5, 5)

23. (5, ∞)

24. (–7, 11)

25. 320 yhVj ls vf/kd rFkk 1280 yhVj ls de

26. 562-5 yhVj ls vf/kd rFkk 900 yhVj ls de

X

fp= 9-41fp= 9-41fp= 9-41fp= 9-41
fp= 9-42fp= 9-42fp= 9-42fp= 9-42

fp= 9-43fp= 9-43fp= 9-43fp= 9-43
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