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4

fo'ks"k xq.kuQy rFkk xq.ku[k.Mu

fiNys v/;k; esa] vkius chth; O;atdksa] fo'ks"kr;k cgqinksa dks xq.kk djuk lh[kk gSA
chtxf.kr ds v/;;u esa] gesa dqN ,sls xq.kuQy feyrs gSa tsk cgqr ckj iz;ksx fd;s tkrs gSaA
buls ifjfpr gksus ds ckn xq.kuQy Kkr djus esa gesa xq.kk ds lHkh inksa dks ugha fy[kuk
iM+rk] ftlls cgqr vf/kd le; ,oa esgur dh cpr gksrh gSA mnkgj.k Lo:i] ;fn ge
(a + b)2, (a – b)2, (a + b) (a – b), (a – b)3 bR;kfn xq.kuQyksa dks tkurs gSa rks Øe'k%
108 × 108, 97 × 97, 104 × 96, 99 × 99 × 99,  bR;kfn vklkuh ls Kkr fd;s tk ldrs gSaA
bl izdkj ds xq.kuQy fo'ks"k xq.kuQy dgykrs gSaA

xq.ku[k.Mu ,d fuf'pr fn;s x;s xq.kuQy tSls a2 – b2,  a3 + 8b3 bR;kfn] ds xq.ku[k.M
Kkr djus dh ,d izfØ;k gSA xq.ku[k.Mu djrs le; ge dsoy mu cgqinksa dks ysaxs ftuds
xq.kkad iw.kk±d gSaA

bl v/;k; esa] vki cgqinksa ds dqN fo'ks"k xq.kuQyksa ,oa xq.ku[k.Muksa ds fo"k; esa lh[ksaxsA
blds vfrfjDr vki xq.ku[k.Mu }kjk cgqinksa ds e-l- ,oa y-l- Kkr djuk lh[kasxsA vUr
esa vkidks ifjes; O;atdksa ,oa mu ij vk/kkfjr ewy lafØ;kvksa ls ifjfpr djk;k tk;sxkA

 mís';

bl ikB ds v/;;u ds ckn vki leFkZ gks tk,axs fd%

• fo'ks"k xq.kuQyka s ds lw= ;Fkk (a ± b)2, (a + b) (a –b), (x + a) (x +b),

(a + b) (a2 – ab + b2), (a – b) (a2 + ab + b2), (a ±  b)3 vkSj (ax + b) (cx +d) bR;kfn
fy[k ldsa(

• fo'ks"k xq.kQyksa dk mi;ksx djds la[;kvksa ds oxZ rFkk ?kuksa dk ifjdyu dj ldsa(

• a2 – b2, a3 ±  b3 ds :i okys cgqinksa dks lfEefyr djrs gq,] fn;s x, cgqinkas ds
xq.ku[k.M dj ldsa(
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• e/;&in dks foHkDr djds cgqin ax2 + bx + c (a ≠ 0) ds xq.ku[k.M dj ldsa(

• nks ;k nks ls vf/kd cgqinksa ds e-l- rFkk y-l- Kkr dj ldsa(

• ,d vFkok nks pjksa okys ifjes; O;atdksa ds mnkgj.k ns ldsa(

• ifjes; O;atdksa ij pkjksa ewyHkwr lafØ;k,¡ dj ldsaA

 visf{kr iwoZ Kku

• la[;k i)fr rFkk pkjksa ewyHkwr lafØ;k,¡

• ?kkrkadksa ds fu;e

• chth; O;atd

• cgqinksa ij pkjksa ewyHkwr lafØ;k,¡

• la[;kvksa ds e-l- rFkk y-l-

• izkFkfed vkSj mPp izkFkfed Lrj ij lh[kh xbZ T;kferh; vkSj {ks=fefr dh izkFkfed
vo/kkj.kkvksa dh tkudkjhA

 4-1 fo'ks"k xq.kuQy

;gk¡] ge dqN fo'ks"k xq.kuQyksa dks ysrs gSa] tks chtxf.kr esa ckj&ckj vkrs gSa%

(1) vkb, (a + b)2  Kkr djsaA

(a + b)2 = (a + b) (a + b)

= a(a + b) + b (a + b) [forj.k fu;e]

= a2 + ab + ab + b2

= a2 + 2ab + b2

T;kferh; lR;kiu
;gk¡ nk;ha vksj nh xbZ vkÑfr ij /;ku dsfUnzr
dhft,A

(a + b)2 = oxZ ABCD dk {ks=Qy

= oxZ AEFG dk {ks=Qy +

   vk;r EBIF dk {ks=Qy +

   vk;r DGFH dk {ks=Qy +

   oxZ CHFI dk {ks=Qy

a

a a

a

a2

b

b

b

b2
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ab

ab

b
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= a2 + ab + ab + b2

= a2 + 2ab + b2

bl izdkj, (a + b)2 = a2 + 2ab + b2

(2) vkb, (a – b)2  Kkr djsaA

(a – b)2 = (a – b) (a – b)

= a(a – b) – b (a – b) [forj.k fu;e]

= a2 – ab – ab + b2

= a2 – 2ab + b2

fof/k 2: (a + b)2  dk mi;ksx djds

ge tkurs gSa fd a – b = a + (–b)

∴ (a – b)2 = [a + (–b)]2

= a2 + 2 (a) (–b) + (–b)2

= a2 – 2ab + b2

T;kferh; lR;kiu

;gk¡ nk;ha vksj nh x;h vkÑfr ij /;ku dsfUnzr dhft,A

(a – b)2 = oxZ PQRS dk {ks=Qy

= oxZ STVX dk {ks=Qy–

   [vk;r RTVW dk {ks=Qy+

   vk;r PUVX dk {ks=Qy–

   oxZ QUVW dk {ks=Qy]

= a2 – (ab + ab – b2)

= a2 – ab –ab + b2

= a2 – 2ab + b2

bl izdkj, (a – b)2 = a2 – 2ab + b2

a

a

a – b

b
b

b

a – b

a – b

(a – b)2b(a–b)

b(a–b)b2
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fuxeu:

(a + b)2 = a2 + 2ab + b2 .....(1)

(a – b)2 = a2 – 2ab + b2 .....(2)

(1) + (2) ls izkIr gksrk gS

(a + b)2 + (a – b)2 = 2(a2 + b2)

(1) – (2) ls izkIr gksrk gSA

(a + b)2 – (a – b)2 = 4ab

(3) vc ge xq.kuQy (a + b) (a – b) Kkr djrs gSaA

(a + b) (a – b) = a (a – b)  + b (a – b) [forj.k fu;e]

= a2 – ab + ab – b2

= a2 – b2

T;kferh; lR;kiu

nk;ha vksj nh xbZ vkÑfr ij /;ku nhft,A

(a + b) (a – b) = vk;r ABCD dk {ks=Qy

= vk;r AEFD dk {ks=Qy +

   vk;r EBCF dk {ks=Qy

= vk;r AEFD dk {ks=Qy+

  vk;r FGHI dk {ks=Qy

= [vk;r AEFD dk {ks=Qy + vk;r FGHI dk {ks=Qy
+ oxZ DIHJ dk {ks=Qy] –  oxZ DIHJ dk {ks=Qy

= oxZ AEGJ dk {ks=Qy – oxZ DIHJ dk {ks=Qy

= a2 –  b2

bl izdkj] (a + b)  (a – b) = a2 – b2

vadxf.kr esa nks vadksa ds ;ksx dks muds varj ls xq.kk djus dh izfØ;k cgqr gh mi;ksxh
gSA tSls

64 × 56 = (60 + 4) × (60 – 4)

 = 602 – 42

 = 3600 – 16  = 3584

a – b

a – b

a 
– 

b

aa

a

a – b b

b b

A JD

E F G

B C

I H

b
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(4) vc ge xq.kuQy (x + a) (x + b) Kkr djrs gSaA

(x + a) (x + b) = x (x + b) + a (x + b) [forj.k fu;e]

= x2 + bx + ax + ab

= x2 + (a + b)x + ab

bl izdkj, (x + a) (x + b) = x2 + (a + b)x + ab

fuxeu: (i) (x – a) (x – b) = x2 – (a + b)x + ab

(ii) (x – a) (x + b) = x2 + (b – a)x – ab

fo|kfFkZ;ksa dks lykg nh tkrh gS fd os bu ifj.kkeksa dk lR;kiu djsaA

(5) vkb,] vc xq.kuQy (ax + b) (cx + d) Kkr djsaA

(ax + b) (cx + d) = ax (cx + d) + b (cx + d)

= acx2 + adx + bcx + bd

= acx2 + (ad + bc)x + bd

bl izdkj, (ax + b) (cx + d) = acx2 + (ad + bc)x + bd

fuxeu: (i) (ax – b) (cx – d) = acx2 – (ad + bc)x + bd

(ii) (ax – b) (cx + d) = acx2 – (bc – ad)x – bd

fo|kfFkZ;kas dks mi;qZDr ifj.kkeksa dks lR;kfir djuk pkfg,A

vkb, vc mi;qZDr fo'ks"k xq.kuQykas ij vk/kkfjr mnkgj.kksa ij fopkj djsaA

mnkgj.k 4.1: fuEu xq.kuQy Kkr dhft,%

(i) (2a + 3b)2 (ii) 
2

6ba
2

3
⎟
⎠

⎞
⎜
⎝

⎛ −

(iii) (3x + y) (3x – y) (iv) (x + 9) (x + 3)

(v) (a + 15) ( a – 7) (vi) (5x – 8) (5x – 6)

(vii) (7x – 2a) (7x + 3a) (viii) (2x + 5) (3x + 4)

gy:

(i) ;gka gekjs ikl a ds LFkku ij 2a rFkk b ds LFkku ij 3b gSA

(2a + 3b)2 = (2a)2 + 2(2a) (3b) + (3b)2

     = 4a2 + 12ab + 9b2
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(ii) fo'ks"k xq.kuQy (2), dk mi;ksx djus ij gesa izkIr gksrk gS

2

6ba
2

3
⎟
⎠

⎞
⎜
⎝

⎛ − ( ) ( )2
2

6b6ba
2

3
2a

2

3 +⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛=

       
22 36b18aba

4

9 +−=

(iii) (3x + y) (3x – y) = (3x)2 – y2 [fo'ks"k xq.kuQy (3) dk mi;ksx djus ij]

  = 9x2 – y2

(iv) (x + 9) (x + 3) = x2 + (9 + 3)x + 9 × 3  [fo'ks"k xq.kuQy (4) dk mi;ksx djus ij]

= x2 + 12x + 27

(v) (a + 15) ( a – 7) = a2 + (15 – 7)a – 15 × 7

 = a2 + 8a – 105

(vi) (5x – 8) (5x – 6) = (5x)2 – (8 + 6) (5x) + 8 × 6

  = 25x2 – 70x + 48

(vii) (7x – 2a) (7x + 3a) = (7x)2 + (3a – 2a) (7x) – (3a) (2a)

       = 49x2 + 7ax – 6a2

(viii) (2x + 5) (3x + 4) = (2 × 3) x2 + ( 2 × 4 + 5 × 3)x + 5 × 4

    = 6x2 + 23x + 20

fo'ks"k xq.kuQyksa] ftUgsa chth; lw= dgrs gSa] dk iz;ksx djus ij la[;kRed ifjdyu
lqfo/kktud rjhds ls fd, tk ldrs gSaA

mnkgj.k 4.2: fo'ks"k xq.kuQyksa dk mi;ksx djds fuEufyf[kr esa izR;sd dks ifjdfyr
dhft,%

(i) 101 × 101 (ii) 98 × 98 (iii) 68 × 72

(iv) 107 × 103 (v) 56 × 48 (vi) 94 × 99

gy: (i) 101 × 101 = 1012 = (100 +1)2

= 1002 + 2 × 100 ×1 + 12

= 10000 + 200 + 1

= 10201

(ii) 98 × 98 = 982 = (100 – 2)2
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= 1002 – 2 × 100 × 2 + 22

= 10000 – 400 + 4

= 9604

(iii) 68 × 72 = (70 – 2) × (70 + 2)

= 702 – 22

= 4900 – 4

= 4896

(iv) 107 × 103 = (100 +7) (100+3)

= 1002 + (7 + 3) × 100 + 7 × 3

= 10000 + 1000 +21

= 11021

(v) 56 × 48 = (50 +6) (50 – 2)

= 502 + (6 – 2) × 50 – 6 × 2

= 2500 + 200 – 12

= 2688

(vi) 94 × 99 = (100 – 6) (100 – 1)

= 1002 – (6 + 1) × 100 + 6 × 1

= 10000 – 700 +6

= 9306

 ns[ksa vkius fdruk lh[kk 4-1

1. fuEufyf[kr xq.kuQy Kkr dhft,%

(i) (5x + y)2 (ii)  (x – 3)2 (iii) (ab + cd)2

(iv) (2x – 5y)2 (v) 
2

1
3

x
⎟
⎠

⎞
⎜
⎝

⎛ + (vi) 
2

3

1

2
⎟
⎠

⎞
⎜
⎝

⎛ −z

(vii) (a2 + 5) (a2 – 5) (viii) (xy – 1) (xy + 1) (ix) ⎟
⎠

⎞
⎜
⎝

⎛ +⎟
⎠

⎞
⎜
⎝

⎛ +
4

3
x

3

4
x

(x) ⎟
⎠

⎞
⎜
⎝

⎛ +⎟
⎠

⎞
⎜
⎝

⎛ −
3

1

3

2
3

3

2 22 xx (xi) (2x + 3y) (3x + 2y) (xii) (7x + 5y) (3x – y)
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2. ljy dhft,%

(i) (2x2 + 5)2 – (2x2 – 5)2 (ii) (a2 + 3)2 + (a2 – 3)2

(iii) (ax + by)2 + (ax – by)2 (iv) (p2 + 8q2)2 – (p2 – 8q2)2

3. fo'ks"k xq.kuQyksa dk iz;ksx dj fuEufyf[kr xq.kuQy Kkr dhft,%

(i) 102 × 102 (ii) 108 × 108 (iii) 69 × 69

(iv) 998 × 998 (v) 84 × 76 (vi) 157 × 143

(vii) 306 × 294 (viii) 508 × 492 (ix) 105 × 109

(x) 77 × 73 (xi) 94 × 95 (xii) 993 × 996

 4-2 dqN vU; fo'ks"k xq.kuQy

(6) f}in (a + b) ij fopkj dhft,A vkb, bldk ?ku Kkr djsaA

(a + b)3 = (a + b) (a + b)2

= (a + b) (a2 + 2ab + b2) [?kkrkadh; fu;eksa ds iz;ksx ls]

= a (a2 + 2ab + b2) + b (a2 + 2ab + b2) [forj.k fu;e]

= a3 + 2a2b + ab2 + a2b + 2ab2 + b3

= a3  + 3a2b + 3ab2 + b3

= a3 + 3ab(a + b) + b3

vl izdkj, (a + b)3 = a3 + 3ab(a + b) + b3

(7) vc ge (a – b) dk ?ku Kkr djrs gSaA

(a – b)3 = (a – b) (a – b)2

= (a – b) (a2 – 2ab + b2) [?kkrkadh; fu;e ds iz;ksx ls]

= a (a2 – 2ab + b2) – b (a2 – 2ab + b2) [forj.k fu;e]

= a3 – 2a2b + ab2 – a2b + 2ab2 – b3

= a3  – 3a2b + 3ab2 – b3

= a3 – 3ab(a – b) – b3

bl izdkj, (a – b)3 = a3 – 3ab(a – b) – b3
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uksV: vki fuEufyf[kr esa b dks –b ls cnydj Hkh ;g ifj.kke izkIr dj ldrs gSaA

(a + b)3 = a3 + 3ab(a + b) + b3

(8) (a + b)(a2 – ab + b2) = a (a2 – ab + b2)  + b(a2 – ab + b2)  [forj.k fu;e]

  = a3 – a2b + ab2 + a2b – ab2 + b3

  = a3 + b3

bl izdkj, (a + b)(a2 – ab + b2) = a3 + b3

(9) (a – b)(a2 + ab + b2) = a (a2 + ab + b2)  – b(a2 + ab + b2)  [forj.k fu;e]

  = a3 + a2b + ab2 – a2b – ab2 – b3

  = a3 – b3

bl izdkj, (a – b)(a2 + ab + b2) = a3 – b3

vkb, vc mi;ZqDr fo'ks"k xq.kuQyksa ij vk/kkfjr mnkgj.kksa ij fopkj djsaA

mnkgj.k 4.3: fuEufyf[kr Kkr dhft,%

(i) (7x + 9y)3 (ii) (px – yz)3 (iii) (x – 4y2)3

(iv) (2a2 + 3b2)3 (v) 
3

b
3

5
a

3

2
⎟
⎠

⎞
⎜
⎝

⎛ − (vi) 
3

c
3

4
1 ⎟

⎠

⎞
⎜
⎝

⎛ +

gy: (i) (7x + 9y)3 = (7x)3 + 3(7x) (9y) (7x + 9y) + (9y)3

= 343 x3 + 189 xy (7x + 9y) + 729y3

= 343x3 + 1323x2y + 1701xy2 + 729y3

(ii) (px – yz)3 = (px)3 – 3(px) (yz) (px – yz) – (yz)3

= p3x3 – 3pxyz (px – yz) – y3z3

= p3x3 – 3p2x2yz + 3pxy2z2 – y3z3

(iii) (x – 4y2)3 = x3 – 3x (4y2) (x – 4y2) – (4y2)3

= x3 – 12xy2 (x – 4y2) – 64y6

= x3 – 12x2y2 + 48xy4 – 64y6

(iv) (2a2 + 3b2)3= (2a2)3 + 3(2a2)(3b2) (2a2 + 3b2) + (3b2)3

= 8a6 + 18a2b2 (2a2 + 3b2) + 27b6

= 8a6 + 36a4b2 + 54a2b4 + 27b6
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(v) 
3

b
3

5
a

3

2
⎟
⎠

⎞
⎜
⎝

⎛ − = 
33

b
3

5
b

3

5
a

3

2
b

3

5
a

3

2
3a

3

2
⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛ −⎟
⎠

⎞
⎜
⎝

⎛
⎟
⎠

⎞
⎜
⎝

⎛−⎟
⎠

⎞
⎜
⎝

⎛

 = 
33 b

27

125
b

3

5
a

3

2
ab

3

10
a

27

8 −⎟
⎠

⎞
⎜
⎝

⎛ −−

 = 
3223 b

27

125
ab

9

50
ba

9

20
a

27

8 −+−

(vi) 
3

c
3

4
1 ⎟

⎠

⎞
⎜
⎝

⎛ + = ( ) ( )
3

3

3

4

3

4
1

3

4
131 ⎟

⎠

⎞
⎜
⎝

⎛+⎟
⎠

⎞
⎜
⎝

⎛ +⎟
⎠

⎞
⎜
⎝

⎛+ ccc

= 
3c

27

64
c

3

4
14c1 +⎟

⎠

⎞
⎜
⎝

⎛ ++

= 
32 c

27

64
c

3

16
4c1 +++

mnkgj.k 4.4: fo'ks"k xq.kuQyksa dk iz;ksx djds] fuEufyf[kr esa ls izR;sd dk ?ku Kkr
dhft,%

(i) 19 (ii) 101 (iii) 54 (iv) 47

gy: (i) 193 = ( 20 – 1)3

= 203 – 3 × 20 × 1 (20 – 1) – 13

= 8000  – 60 (20 – 1) – 1

= 8000 – 1200 + 60 – 1

= 6859

(ii) 1013= ( 100 + 1)3

= 1003 + 3 × 100 × 1 (100 + 1) +13

= 1000000 + 300 × 100 + 300 + 1

= 1030301

(iii) 543= ( 50 + 4)3

= 503 + 3 × 50 × 4 (50 + 4) + 43

= 125000 + 600 (50 + 4) + 64

= 125000 + 30000 + 2400 + 64
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= 157464

(iv) 473= ( 50 –  3)3

= 503 – 3 × 50 × 3 (50 – 3) – 33

= 125000 – 450 (50 – 3) – 27

= 125000 – 22500 + 1350 – 27

= 103823

mnkgj.k 4.5: fuEufyf[kr esa ls izR;sd dks fcuk okLrfod xq.kk fd,] ifjdfyr dhft,%

(i) (2a + 3b) (4a2 – 6ab + 9b2)

(ii) (3a – 2b) (9a2 + 6ab + 4b2)

gy: (i) (2a + 3b) (4a2 – 6ab + 9b2) = (2a + 3b) [(2a)2 – (2a) (3b) + (3b)2]

= (2a)3 + (3b)3

= 8a3 + 27b3

(ii) (3a – 2b) (9a2 + 6ab + 4b2) = (3a – 2b) [(3a)2 + (3a) (2b) + (2b)2]

= (3a)3 – (2b)3

= 27a3 – 8b3

mnkgj.k 4.6: ljy dhft,%

(i) (3x – 2y)3 + 3 (3x – 2y)2 (3x + 2y) + 3(3x – 2y) (3x + 2y)2 + (3x + 2y)3

(ii) (2a – b)3 + 3 (2a – b) (2b – a) (a + b) + (2b – a)3

gy: (i) 3x – 2y = a rFkk 3x + 2y = b jf[k,A

fn;k gqvk O;atd gks tkrk gS%

a3 + 3a2b + 3ab2 + b3

= (a + b)3

= (3x – 2y + 3x + 2y)3

= (6x)3

= 216x3

(ii) 2a – b = x rFkk 2b –a = y j[kks rkfd a + b = x + y gks tk,A

fn;k gqvk O;atd gks tkrk gS%

x3 + 3xy (x + y) + y3

= (x + y)3
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= (a + b)3

= a3 + 3a2b + 3ab2 + b3

mnkgj.k 4.7: ljy dhft,%

(i) 
537537537857857857

537537537857857857

×+×+×
××−××

(ii) 
326326326674674674

326326326674674674

×+×−×
××+××

gy: fn, x, O;atd dks fuEu izdkj fy[k ldrs gSa%

22

33

537537857857

537857

+×+
−

eku yhft, 857 = a rFkk 537 = b gSA rc] O;atd gks tkrk gS%

( )( )
22

22

22

33

baba

bababa

baba

ba

++
++−=

++
−

= a – 6

= 857 – 537

= 320

(ii) fn, x;s O;atd dks fuEu izdkj fy[k ldrs gSa%

22

33

326326674674

326674

+×−
+

= 
( )( )

22

22

326326674674

326326674674326674

+×−
+×−+

= 674 + 326

= 1000

 ns[ksa vkius fdruk lh[kk 4-2

1. fuEufyf[kr esa ls izR;sd dk izlkj dhft,%

(i) (3x + 4y)3 (ii) (p – qr)3 (iii) 
3

3

b
a ⎟

⎠

⎞
⎜
⎝

⎛ +
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(iv) 
3

b
3

a
⎟
⎠

⎞
⎜
⎝

⎛ − (v) 
3

22 b
3

2
a

2

1
⎟
⎠

⎞
⎜
⎝

⎛ + (vi) 
3

2332 y2bxa
3

1
⎟
⎠

⎞
⎜
⎝

⎛ −

2. fo'ks"k xq.kuQyksa dk iz;ksx djds] fuEufyf[kr esa ls izR;sd dk ?ku Kkr dhft,%

(i) 8 (ii) 12 (iii) 18 (iv) 23

(v) 53 (vi) 48 (vii) 71 (viii) 69

(ix) 97 (x) 99

3. fcuk okLrfod xq.kk fd, fuEufyf[kr xq.kuQyksa esa ls izR;sd dks Kkr dhft,%

(i) (2x + y) (4x2 – 2xy + y2) (ii) (x – 2) ( x2 + 2x + 4)

(iii) (1 + x) ( (1 – x + x2) (iv) (2y – 3z2) (4y2 + 6yz2 + 9z4)

(v) (4x + 3y) (16x2 – 12xy + 9y2) (vi) ⎟
⎠

⎞
⎜
⎝

⎛ ++⎟
⎠

⎞
⎜
⎝

⎛ − 22 y
49

1
xy

7

3
9xy

7

1
3x

4. eku Kkr dhft,%

(i) a3 + 8b3, ;fn a + 2b = 10 rFkk ab = 15

[ladsr: (a + 2b)3 = a3 + 8b3 + 6ab (a + 2b) ⇒ a3 + 8b3 = (a + 2b)3 – 6ab (a + 2b)]

(ii) x3 – y3 dk ;fn x – y = 5 vkSj xy = 66 gksA

5. 64x3 – 125z3 dk eku Kkr dhft,] ;fn

(i) 4x – 5z = 16 vkSj xz = 12

(ii) 4x – 5z = 
5

3
 vkSj xz = 6

6. ljy dhft,%

(i) (2x + 5)3 – (2x – 5)3

(ii) (7x + 5y)3 – (7x – 5y)3 – 30y (7x + 5y) (7x – 5y)3

[ladsr% 7x + 5y = a vkSj 7x – 5y = b jf[k, rkfd a – b = 10y gks]

(iii) (3x + 2y) (9x2 – 6xy + 4y2) – (2x + 3y) (4x2 – 6xy + 9y2)

(iv) (2x – 5) (4x2 + 10x + 25) – (5x + 1) (25x2 – 5x + 1)

7. ljy dhft,%

(i)
125125125875875875

125125125875875875

×+×−×
××+××

(ii)
234234234678678678

234234234678678678

×+×+×
××−××
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 4-3 cgqinksa ds xq.ku[k.Mu

;kn dhft, fd 3 × 4 = 12, esa ge dg ldrs gSa fd 3 vkSj 4] 12 ds xq.ku[kaM gSaA blh izdkj
chtxf.kr esa] pwafd (x + y) (x – y) = x2 – y2 gksrk gS] rks ge dg ldrs gSa fd (x + y) vkSj
(x – y), (x2 – y2) ds xq.ku[k.M gSaaA

,d cgqin dk xq.ku[k.Mu] cgqin dks nks ¼vFkok vf/kd½ cgqinksa ds xq.kuQy ds :i esa
fy[kus dh izfØ;k gSA xq.kuQy esa izR;sd cgqin] fn, x, cgqin dk xq.ku[k.M dgykrk
gSA

xq.ku[k.MUk esa] tc rd vU;Fkk u dgk tk,] ge cgqinksa dks iw.kk±dksa ij gh lhfer j[krs gSa
vFkkZr~ cgqinksa dks iw.kk±dh; xq.kkadksa rd lhfer j[krs gSaA ,slh fLFkfr;ksa esa ;g okafNr gS fd

xq.ku[k.M Hkh iw.kk±dh; cgqin gksaA 2x2 – y2 dks ( )( )yx2yx2 −+  ds :i esa xq.ku[kafMr

djuk okaNuh; ugha gS D;ksafd ;s xq.ku[k.M iw.kk±dh; ugha gSaA

,d cgqin dks iw.kZr% xq.ku[kafMr le>k tk,xk ;fn blds fdlh Hkh xq.ku[kaM dks mldh
?kkr ls de ?kkr okys cgqinksa ds xq.kuQy ds :i esa O;Dr u fd;k tk lds rFkk ;fn
iw.kk±dh; xq.kkad 1 rFkk –1 ds vfrfjDr vU; dksbZ mHk;fu"B xq.ku[kaM u j[krs gksaA bl
izdkj (x2 – 4x) dk iw.kZ xq.ku[akMu x(x–4) gSA blds foijhr (16x4 – 1) dk (4x2 – 1)

(4x2 + 1)  iw.kZ xq.ku[kaMu ugha gS D;ksafd xq.ku[kaM (4x2 – 1) dks vkxs (2x – 1) (2x + 1) ds
:i esa xq.ku[kafMr fd;k tk ldrk gSA bl izdkj (16x4 – 1) dk iw.kZr% xq.ku[kaMu
(2x – 1) (2x + 1) (4x2 +1) gSA

xq.ku[kaMu esa] bl ikB eas ge igys lh[ks fo'ks"k xq.kuQyksa dk iw.kZ mi;ksx djsaxsA vc]
cgqinksa ds xq.ku[kaMu esa ge mnkgj.kksa ds }kjk fofHkUu fLFkfr;k¡ vyx&vyx ysrs gSaaA

(i) forj.k xq.k }kjk xq.ku[k.M

mnkgj.k 4.8: xq.ku[k.M Kkr dhft,%

(i) 10a – 25 (ii) x2y3 + x3y2

(iii) 5ab (ax2 + y2) – 6mn(ax2 + y2) (iv) a(b – c)2 + b(b – c)

gy: (i) 10a – 25 = 5 × 2a – 5 × 5

= 5 (2a – 5) [D;ksafd nksuksa inksa esa 5 mHk;fu"B gS]

blfy,] 10a – 25 ds xq.ku[k.M  5 vkSj 2a – 5 gSaA

(ii) x2y3 + x3y2, esa /;ku nhft, fd nksuksa inksa esa x2y2 mHk;fu"B gSA

∴ x2y3 + x3y2 = x2y2 × y + x2y2 × x

         = x2y2 (y + x)
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bl izdkj, x, x2, y, y2, xy, x2y, xy2, x2y2 vkSj y + x lHkh x2y3 + x3y2  ds
xq.ku[kaM gSaA

(iii) /;ku nhft, fd ax2 + y2 nksuksa inksa esa mHk;fu"B gSA

∴  5ab (ax2 + y2) – 6mn(ax2 + y2) = (ax2 + y2) (5ab – 6mn)

(iv) a(b – c)2 + b(b – c) = (b – c)  × [a(b – c)] + (b – c) × b

 = (b – c)  × [a(b – c) + b]

 = (b – c)  × [ab – ac + b]

(2) nks oxks± ds vUrj okys cgqinksa dk xq.ku[k.M

vki tkurs gSa fd (x + y) (x – y) = x2 – y2 gksrk gSA blfy, x2 – y2  ds xq.ku[k.M x + y vkSj
x – y gSaA

mnkgj.k 4.9: xq.ku[k.M dhft,%

(i) 9x2 – 16y2 (ii) x4 – 81y4

(iii) a4 – (2b – 3c)2 (iv) x2 – y2 + 6y – 9

gy: (i) 9x2 – 16y2 = (3x)2 – (4y)2, tks nks oxks± dk vUrj gSA

= (3x + 4y) (3x – 4y)

(ii) x4 – 81y4 = (x2)2 – (9y2)

= (x2 + 9y2) (x2 – 9y2)

/;ku nhft, fd x2 – 9y2 = (x)2 – (3y)2, iqu% nks oxks± dk vUrj gSA

   x4 – 81y4 =  (x2 + 9y2) [(x)2 –(3y)2]

=  (x2 + 9y2) (x + 3y) (x – 3y)

(iii) a4 – (2b – 3c)2 = (a2)2 – (2b – 3c)2

     = [a2 + (2b – 3c)] [a2 – (2b – 3c)]

     = (a2 + 2b – 3c) (a2 – 2b + 3c)

(iv) x2 – y2 + 6y – 9 = x2 – (y2 – 6y + 9) [bl pj.k dks uksV dhft,]

= (x)2 – [(y)2 – 2 × y × 3 + (3)2]

= (x)2 – (y – 3)2

= [x + (y – 3)] [x – (y – 3)]

= (x + y – 3) (x – y + 3)
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(3) iw.kZ oxZ f=inh dk xq.ku[k.Mu

mnkgj.k 4.10 : xq.ku[k.M dhft,%

(i) 9x2 + 24xy + 16y2 (ii) x6 – 8x3 + 16

gy: (i) 9x2 + 24xy + 16y2 = (3x)2 + 2 (3x) (4y) + (4y)2

= (3x + 4y)2

= (3x + 4y) (3x + 4y)

bl izdkj] fn, x, cgqin ds nksuksa xq.ku[k.M leku gSa] ftuesa ls izR;sd
(3x + 4y) gSA

(ii) x6 – 8x3 + 16 = (x3)2 – 2(x3) (4) + (4)2

= (x3 – 4)2

= (x3 – 4) (x3 – 4)

iqu% fn, x, cgqin ds nksuksa xq.ku[k.M leku gSa] ftuesa ls izR;sd (x3 – 4) gSA

(4) ml cgqin] ftls nks oxks± ds vUrj ds :i esa O;Dr fd;k tk lds] dk
xq.ku[kaMu

mnkgj.k 4.11: xq.ku[kaMu dhft,

(i) x4 + 4y4 (ii) x4 + x2 + 1

gy: (i) x4 + 4y4 = (x2)2 + (2y2)2

= (x2)2 + (2y2)2 + 2 (x2) (2y2) – 2 (x2) (2y2)

[2 (x2) (2y2) tksM+us rFkk ?kVkus ij]

= (x2 + 2y2)2 – (2xy)2

= (x2 + 2y2 + 2xy) (x2 + 2y2 – 2xy)

(ii) x4 + x2 + 1 = (x2)2 + (1)2 + 2x2 – x2

[x2  tksM+us rFkk ?kVkus ij]

= (x2 + 1)2 – (x)2

= (x2 + x + 1) (x2 – x + 1)

 ns[ksa vkius fdruk lh[kk 4-3

xq.ku[k.M dhft,%

1. 10 xy – 15xz 2. abc2 – ab2c
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3. 6p2 – 15pq + 27 p 4. a2 (b – c) + b (c – b)

5. 2a(4x – y)3 – b (4x – y)2 6. x(x + y)3 – 3xy (x + y)

7. 100 – 25p2 8. 1 – 256y8

9. (2x + 1)2 – 9x2 10. (a2 + bc)2 – a2 (b + c)2

11. 25x2 – 10x + 1 – 36y2 12. 49x2 – 1 – 14xy + y2

13. m2 + 14m + 49 14. 4x2 – 4x + 1

15. 36a2 + 25 + 60a 16. x6 – 8x3 + 16

17. a8 – 47a4 + 1 18. 4a4 + 81b4

19. x4 + 4 20. 9a4 – a2 + 16

21. 'n' dk eku Kkr dhft,] ;fn

(i) 6n = 23 × 23 – 17 × 17 (ii) 536 × 536 – 36 × 36 = 5n

(5) iw.kZ ?ku cgqinkas dk xq.ku[k.Mu

mnkgj.k 4.12: xq.ku[k.M dhft,%

(i) x3 + 6x2y + 12xy2 + 8y3 (ii) x6 – 3x4y2 + 3x2y4 – y6

gy: (i) x3 + 6x2y + 12xy2 + 8y3

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

= (x + 2y)3

bl izdkj fn, x, cgqin ds rhuksa xq.ku[k.M leku gSa] ftuesa ls
izR;sd x + 2y gSA

(ii) fn;k x;k cgqin cjkcj gS%

(x2)3 – 3x2y2 (x2 – y2) – (y2)3

= (x2 – y2)3

= [(x + y) (x – y)]3 [D;ksafd x2 – y2 = (x + y) (x –y)]

= (x + y)3 (x – y)3

(6) ,sls cgqinksa] ftuesa nks ?kuksa dk ;ksx vFkok vUrj lfEefyr gks] dk
xq.ku[kaMu

fo'ks"k xq.kuQyksa esa vkius lh[kk gS fd

(x + y) (x2 – xy + y2) = x3 + y3

vkSj (x – y) (x2 + xy + y2) = x3 – y3

blfy, x3 + y3 ds xq.ku[kaM x + y rFkk x2 – xy + y2 vkSj x3 – y3 ds xq.ku[kaM x – y rFkk
x2 + xy + y2  gSaA
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vc fuEufyf[kr mnkgj.kkas ij fopkj dhft,%

mnkgj.k 4.13: xq.ku[kaM dhft,%

(i) 64a3 + 27b3 (ii) 8x3 – 125y3

(iii) 8 (x + 2y)3 – 343 (iv) a4 – a13

gy: (i) 64a3 + 27b3 = (4a)3 + (3b)3

= (4a + 3b) [(4a)2 – (4a)(3b) + (3b)2]

= (4a + 3b) (16a2 – 12ab + 9b2)

(ii) 8x3 – 125y3 = (2x)3 – (5y)3

= (2x – 5y) [(2x)2 + (2x)(5y) + (5y)2]

= (2x – 5y) (4x2 + 10xy + 25y2)

(iii) 8 (x + 2y)3 – 343 = [2(x + 2y)]3 – (7)3

          = [2(x + 2y) – 7] [22 (x + 2y)2 + 2(x + 2y) (7) + 72]

         = (2x + 4y – 7) (4x2 + 16xy + 16y2 + 14x + 28y + 49)
(iv) a4 – a13 = a4 (1 – a9) [D;kasfd nksuksa i{kksa esa a4 mHk;fu"B gS]

= a4 [(1)3 – (a3)3]

= a4 (1 – a3) (1 + a3 + a6)

= a4 (1 – a) (1 + a + a2) (1 + a3 + a6)

[D;ksafd 1 – a3 = (1 – a) (1 + a + a2)]

 ns[ksa vkius fdruk lh[kk 4-4

xq.ku[k.M dhft,%

1. a3 + 216b3 2. a3 – 343

3. x3 + 12x2y + 48xy2 + 64y3 4. 8x3 – 36x2y + 54xy2 – 27y3

5. 8x3 – 125y3 – 60x2y + 150xy2 6. 64k3 – 144k2 + 108k – 27

7. 729 x6 – 8 8. x2 + x2 y6

9. 16a7 – 54ab6 10. 27b3 – a3 – 3a2 – 3a – 1

11. (2a – 3b)3 + 64c3 12. 64x3 – (2y – 1)3
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(7) e/; in dks foHkDr djds f=inksa ds xq.ku[kaM djuk

vkius lh[kk gS fd

(x + a) (x + b) = x2 + (a + b)x + ab = 1.x2 + (a + b)x + ab

vkSj (ax + b) (cx + d) = acx2 + (ad + bc)x + bd

lkekU;r%] ;gk¡ nk;ha vksj fn, x, O;atd Ax2 + Bx + C ds :i esa gS] ftuds xq.ku[k.M]
izFke in esa x2 ds xq.kkad dks vafre in ls xq.kk djds rFkk bl xq.kuQy ds ,sls nks
xq.ku[k.Mksa] ftudk ;ksx e/; in ds cjkcj gks] dk irk yxkdj fd;s tk ldrs gSaA nwljs
'kCnksa esa] gesa AC ds ,sls nks xq.ku[k.Mksa dks Kkr djuk gS] ftudk ;ksx B ds cjkcj gksA uhps
fn, x, mnkgj.k bl izfØ;k dks vkSj vPNh izdkj ls Li"V djsaxsA

mnkgj.k 4.14: xq.ku[k.M dhft,%

(i) x2 + 3x + 2 (ii) x2 – 10xy + 24y2

(iii) 5x2 + 13x – 6 (iv) 3x2 – x – 2

gy: (i) ;gk¡, A = 1, B = 3 vkSj C= 2 gSA vr% AC = 1 × 2 = 2

blfy, gesa 2 ds ,sls nks xq.ku[k.Mksa dk irk yxkuk gS] ftudk ;ksx
3 gksA

Li"Vr%, 1 + 2 = 3

(vFkkZr~ AC =  2 ds nks xq.ku[k.M 1 rFkk 2 gSa)

∴ ge fn, x, cgqin dks bl izdkj fy[krs gSa%

x2 + (1 + 2) x + 2

= x2 + x + 2x + 2

= x(x + 1) + 2(x + 1)

= (x + 1) (x + 2)

(ii) ;gk¡, AC = 24y2 vkSj B = – 10y gSA

24y2 ds nks xq.ku[k.M] ftudk ;ksx – 10y gks] –4y vkSj –6y gSaA

∴ ge fn, x, cgqin dks bl izdkj fy[krs gSa%

x2 – 4xy – 6xy + 24 y2

= x(x – 4y) – 6y(x – 4y)

= (x – 4y) (x – 6y)

(iii) ;gk¡, AC = 5 × (–6) = – 30 vkSj B = 13 gSA
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–30 ds nks xq.ku[k.M] ftudk ;ksx 13 gks] 15 vkSj –2 gSaA

∴ ge fn, x, cgqin dks bl izdkj fy[krs gSa%

5x2 + 15x – 2x – 6

= 5x(x + 3) – 2(x + 3)

= (x + 3) (5x – 2)

(iv) ;gk¡, AC = 3 × (– 2) = – 6 vkSj B = – 1 gSA

– 6 ds nks xq.ku[kaM] ftudk ;ksx (–1) gks] (–3) vkSj 2 gSaA

∴ ge fn, x, cgqin dks bl izdkj fy[krs gSa%

3x2 – 3x + 2x –2

= 3x (x – 1) + 2(x –1)

= (x – 1) (3x + 2)

 ns[ksa vkius fdruk lh[kk 4-5

xq.ku[kaM dhft,%

1. x2 + 11x + 24 2. x2 – 15xy + 54y2

3. 2x2 + 5x – 3 4. 6x2 – 10xy – 4y2

5. 2x4 – x2 – 1 6. x2 + 13xy – 30y2

7. 2x2 + 11x + 14 8. 10y2 + 11y – 6

9. 2x2 – x – 1 10. (m – 1) (1 – m) + m + 109

11. (2a – b)2 – (2a – b) – 30 12. (2x + 3y)2 – 2(2x + 3y)(3x – 2y) – 3(3x – 2y)2

ladsr% 2a – b = x jf[k,A ladsr% 2x + 3y = a vkSj 3x – 2y = b jf[k,A

 4-4 cgqinksa ds e-l- rFkk y-l-

(1) cgqinksa dk e-l-

vki vadxf.kr esa la[;kvksa ds e-l- ls Hkyh&Hkk¡fr ifjfpr gks pqds gSaA ;g og cM+h ls cM+h
la[;k gS tks nh gqbZ nksuksa la[;kvksa dk xq.ku[k.M gksrh gSA mnkgj.k ds fy, 8 rFkk 12 dk
e-l- 4 gS] D;ksafd 8 vkSj 12 ds mHk;fu"B xq.ku[kaM 1] 2 rFkk 4 gSa vkSj 4 buesa lcls cM+k
vFkkZr~ egÙke gSA
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blh izdkj] chtxf.kr esa] nks ;k nks ls vf/kd cgqinksa dk egÙke lekiorZd vf/kdre ?kkrksa
okys cgqinksa rFkk lokZf/kd la[;kRed xq.kkadksa dk xq.kuQy gksrk gS] ftuesa ls izR;sd fn,
x, izR;sd cgqin dk ,d xq.ku[k.M gksrk gSA

mnkgj.k ds fy,] 4(x + 1)2 rFkk 6(x + 1)3 dk e-l- 2(x + 1)2 gSA

,dinh cgqinksa dk e-l-] izR;sd ,dinh cgqin ds la[;kRed xq.kkadksa ds e-l- rFkk vf/kdre
?kkr okys pjksa] tks lHkh ,dinh cgqinksa esa mHk;fUk"B gksa] ds xq.kuQy }kjk izkIr fd;k tk
ldrk gSA mnkgj.k ds fy,] 12x2y3, 18xy4 rFkk 24x3y5 dk e-l- 6xy3 gS] D;ksafd 12, 18

rFkk 24 dk e-l- 6 gS vkSj pjksa dh vf/kdre ?kkr tks lHkh cgqinksa esa mHk;fu"B gS x vkSj
y3 gSA

vkb, dqN mnkgj.kksa ij /;ku nsa%

mnkgj.k 4.15: e-l- Kkr dhft,%

(i) 4x2y vkSj x3y2 (ii) (x – 2)3 (2x – 3) vkSj (x – 2)2 (2x – 3)3

gy: (i) xq.kkadksa 4 rFkk 1 dk e-l- 1 gSA

D;kasfd fn, x, cgqinksa esa xq.ku[k.M ds :i esa x de ls de nks ckj rFkk
y de ls de ,d ckj vkrk gS] blfy, e-l-

1 × x2 × y vFkkZr~ x2y gSA

(ii) la[;kRed xq.kkadksa 1 vkSj 1 dk e-l- 1 gSA

fn, x, cgqin esa] xq.ku[k.M ds :i esa (x – 2) de ls de nks ckj rFkk
(2x – 3) de ls de ,d ckj vkrk gSA blfy, fn, x, cgqinksa dk e-l- gS%

1 × (x – 2)2 × (2x – 3) vFkkZr~ (x – 2)2 (2x – 3)

mnkgj.k 4-15 (ii) dks ns[krs gq, ge dg ldrs gSa fd cgqinksa dk e-l- Kkr djus ds fy,]
ftuds vklkuh ls xq.ku[k.M fd;s tk ldrs gSa] ge izR;sd cgqin dks xq.ku[k.Mksa ds
xq.kuQy ds :i esa O;Dr djrs gSaA rc fn, x, cgqin dk e-l- fn, x, nksuksa cgqinksa ds
xq.kkadksa rFkk vf/kdre ?kkr okys xq.ku[k.Mksa dk] tks lHkh cgqinksa esa mHk;fu"B gksa] dk
xq.kuQy gksrk gSA Li"Vhdj.k ds fy,] uhps fn, x, mnkgj.k 4-16 ij /;ku nhft,A

mnkgj.k 4.16: e-l- Kkr dhft,%

(i) x2 – 4 vkSj x2 + 4x + 4

(ii) 4x4 – 16x3 + 12x2 vkSj 6x3 + 6x2 – 72x

gy: (i) x2 – 4 = (x + 2) (x – 2)

x2 + 4x + 4 = (x + 2)2
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xq.kkadksa dk e-l- = 1

vU; xq.ku[k.Mksa dk e-l- = (x + 2)1 = x + 2

blfy, e-l- = x + 2

(ii) 4x4 – 16x3 + 12 x2 = 4x2 (x2 – 4x + 3)

= 4x2 (x – 1) (x – 3)

6x3 + 6x2 – 72x = 6x (x2 + x – 12)

= 6x (x + 4) (x – 3)

e-l- = 2x(x – 3) [D;ksafd xq.kkadksa dk e-l- 2 gS]

= 2x2 – 6x

(2) cgqinksa dk y-l-

e-l- dh rjg] vki vadxf.kr eas izkÑr la[;kvkas ds y-l- ¼y?kqre lekioR;Z½ ls Hkh
Hkyh&Hkk¡fr ifjfpr gSaA ;g og NksVh ls NksVh la[;k gS tks nh gqbZ izR;sd la[;k dk xq.kt
gksrh gSA mnkgj.k ds fy,] 8 vkSj 12 dk y-l- 24 gS] D;ksafd 8 vkSj 12 ds mHk;fu"B xq.ktksa
esa 24 lcls NksVk gS] tSlk uhps fn;k x;k gS%

8 ds xq.kt: 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, ...

12 ds xq.kt: 12, 24, 36, 48, 60, 72, 84, 96, ....

8 vkSj 12 ds mHk;fu"B xq.kt: 24, 48, 72, ...

blh izdkj] chtxf.kr eas] nks ;k nks ls vf/kd ?kkr okys cgqinksa dk y?kqre lekioR;Z
¼y-l-½ U;wure ?kkr okys cgqin vkSj U;wure la[;kRed xq.kkad] tks fn;s x;s cgqinksa esa ls
izR;sd cgqin dk xq.kt gks] ds xq.kuQy dks dgrs gSaA

mnkgj.k ds fy, 4(x + 1)2 vkSj 6(x + 1)3 dk y-l- 12(x + 1)3 gSA

,dinh cgqinksa dk y-l- izR;sd ,dinh ds la[;kRed xq.kkadksa ds y-l- rFkk vf/kdre ?kkr
okys lHkh pj xq.ku[kaMksa ds xq.kuQy ls izkIr fd;k tkrk gSA mnkgj.k ds fy, 12x2y2z vkSj
18x2yz dk y-l- 36x2y2z gS] D;ksafd 12 vkSj 18 dk y-l- 36 gS rFkk pj xq.ku[kaMksa x, y vkSj
z dh vf/kdre ?kkr Øe'k% x2, y2 vkSj z gSaA

vkb, vc dqN mnkgj.kksa }kjk Li"Vhdj.k djrs gSa%

mnkgj.k 4.17: fuEufyf[kr dk e-l- Kkr dhft,%

(i) 4x2y vkSj x3y2 (ii) (x – 2)3 (2x – 3) vkSj (x – 2)2 (2x – 3)3

gy: (i) la[;kRed xq.kkadksa 4 vkSj 1 dk y-l- 4 gSA
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D;kasfd x dh vf/kdre ?kkr x3 rFkk y dh vf/kdre ?kkr y2 gS]

blfy, visf{kr y-l- 4x3y2 gSA

(ii) fu'p; gh la[;kRed xq.kkadksa 1 vkSj 1 dk y-l- 1 gSA

fn;s x;s cgqinksa esa (x – 2) dh vf/kdre ?kkr (x – 2)3

rFkk (2x – 3) dh vf/kdre ?kkr (2x – 3)3 gSA

blfy,] fn, x, cgqinksa dk y-l- = 1 × (x – 2)3 × (2x – 3)3

   = (x – 2)3 (2x – 3)3

mnkgj.k 4.17 (ii), dks ns[krs gq, ge dg ldrs gSa fd cgqinksa] ftuds vklkuh ls xq.ku[akM
fd, tk ldrs gSa] dk y-l- Kkr djus ds fy, ge izR;sd cgqin dks xq.ku[kaMksa ds xq.kuQy
ds :i esa O;Dr djrs gSaA rc fn, x, cgqin dk y-l- la[;kRed xq.kkadksa ds y-l- rFkk vf/
kdre ?kkr okys lHkh xq.ku[akMksa] tks fdlh ,d cgqin dk xq.ku[kaM gksrs gSa] ds xq.kuQy ls
izkIr fd;k tkrk gS vkSj vf/kd Li"Vhdj.k ds fy, ge uhps fn, x, mnkgj.k 4-18 dks ysrs
gSaA

mnkgj.k 4.18: fuEufyf[kr dk y-l- Kkr dhft,%

(i) (x – 2) (x2 – 3x +2) vkSj x2 – 5x + 6

(ii) 8(x3 – 27) vkSj 12 (x5 + 27x2)

gy% (i) (x – 2) (x2 – 3x +2) = (x – 2) (x – 2)  (x – 1)

= (x – 2)2 (x – 1)

vkSj x2 – 5x + 6 = (x – 2) (x – 3)

la[;kRed xq.kkadksa dk y-l- = 1

vU; xq.ku[kaMksa dk y-l- = (x – 2)2 (x – 1) (x – 3)

vr%] fn, x, cgqinksa dk y-l- = (x – 1) (x – 2)2 (x – 3)

(ii) 8(x3 – 27) = 8(x – 3) (x2 + 3x +9)

12 (x5 + 27x2) = 12x2 (x3 + 27)

= 12x2 (x + 3) (x2 – 3x + 9)

la[;kRed xq.kkadksa 8 vkSj 12 dk y-l- = 24

vU; xq.ku[kaMksa dk y-l- = x2 (x – 3) (x + 3) (x2 + 3x + 9) (x2 – 3x + 9)

blfy,] okafNr y-l- = 24x2 (x – 3) (x + 3) (x2 + 3x + 9) (x2 – 3x + 9)
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 ns[ksa vkius fdruk lh[kk 4-6

1. fuEufyf[kr cgqinksa dk y-l- Kkr dhft,%

(i) 27x4y2 vkSj  3xy3 (ii) 48y7x9 vkSj 12y3x5

(iii) (x + 1)3 vkSj (x + 1)2 (x  – 1) (iv) x2 + 4x + 4 vkSj x + 2

(v) 18 (x + 2)3 vkSj 24 (x3 + 8) (vi) (x + 1)2 (x + 5)3 vkSj x2 + 10x + 25

(vii) (2x – 5)2 (x + 4)3 vkSj (2x – 5)3 (x – 4) (viii) x2 – 1 vkSj x4 – 1

(ix) x3 – y3 vkSj x2 – y2 (x) 6(x2 – 3x + 2) vkSj 18(x2 – 4x + 3)

2. fuEufyf[kr cgqinksa dk y-l- Kkr dhft,:

(i) 25x3y2 vkSj 15xy (ii) 30 xy2 vkSj 48 x3y4

(iii) (x + 1)3 vkSj (x + 1)2 (x  – 1) (iv) x2 + 4x + 4 vkSj x + 2

(v) 18 (x + 2)3 vkSj 24 (x3 + 8) (vi) (x + 1)2 (x + 5)3 vkSj x2 + 10x + 25

(vii) (2x – 5)2 (x + 4)2 vkSj (2x – 5)3 (x – 4) (viii) x2 – 1 vkSj x4 – 1

(ix) x3 – y3 vkSj x2 – y2 (x) 6(x2 – 3x + 2) vkSj 18(x2 – 4x + 3)

 4-5 ifjes; O;atd

vki iw.kk±dksa vkSj ifjes; la[;kvksa ls Hkyh&Hkk¡fr ifjfpr gSaA tSls la[;kvksa] ftUgsa  q

p
 ds :i

esa O;Dr fd;k tkrk gS tgk¡ p vkSj q (≠0) iw.kk±d gksrs gSa] dks ifjes; la[;k,¡ dgrs gSa] mlh

izdkj chth; O;atd ftls Q

P
 ds :i esa fy[kk tkrk gS] tgk¡ P vkSj Q ('kwU;srj) cgqin gSa]

dks ifjes; O;atd dgrs gSaA blfy,]

yx3

y2x
  ,

ba
6
5

ba
2
1

  ,
5x

53xx
  ,

1x

1x 22
22

2

2

−
+

+

−+

−
+−

−
+

esa ls izR;sd O;atd] ,d vFkok nks pjksa esa ifjes; O;atd gSA

uksV:

(1) cgqin ‘x2 + 1’ ifjes; O;atd gS] pwafd bls 
1

1x2 +
 ds :i esa fy[kk tk ldrk gS rFkk

vki i<+ pqds gSa fd gj esa fLFkjkad 1 'kwU; ?kkr okyk ,d cgqin gSA
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(2) cgqin 7 ,d ifjes; O;atd gS] pwafd bls 
1

7
 :i esa fy[kk tk ldrk gS] tgka nksuksa 7

vkSj 1 'kwU; ?kkr okys cgqin gSaA

(3) Li"Vr% ;g vko';d ugha fd izR;sd ifjes; O;atd cgqin Hkh gksA mnkgj.k ds fy,]

ifjes; O;atd ( )1x
x

1 −=  cgqin ugha gSA blds foijhr izR;sd cgqin] ifjes; O;atd

vo'; gksrk gSA

Li"Vr% 
22

3

2

2

baba
b
1

a
  3,x2  x,

x1

2x

++

−
++

−
+  esa dksbZ Hkh ifjes; O;atd ugha gSA

 ns[ksa vkius fdruk lh[kk 4-7

1. fuEufyf[kr esa ls dkSu ls chth; O;atd ifjes; O;atd gSa\

(i) 
14x

32x

−
−

(ii) 22 yx

8

+

(iii) 
7

5x32 2 +
(iv) 

6x

3x2x2 +−

(v) 11200 + (vi) 3
1

b
b

1
a ÷⎟

⎠

⎞
⎜
⎝

⎛ +

(vii) y3 + 3yz (y + z) + z3 (vii) ( )3ba5 +÷

2. fuEufyf[kr esa ls izR;sd ds fy, nks mnkgj.k nhft,%

(i) ,d pj esa ifjes; O;atd

(ii) nks pjksa esa ifjes; O;atd

(iii) ,d ,slk ifjes; O;atd ftldk va'k f}in gks rFkk gj f=in gksA

(iv) ,d ,slk ifjes; O;atd ftldk va'k vpj rFkk gj f}inh gksA

(v) nks pjksa okyk ,slk ifjes; O;atd ftldk va'k rhu ?kkr okyk cgqin vkSj gj ik¡p
?kkr okyk cgqin gSA

(vi) ,d ,slk chth; O;atd tks ifjes; O;atd u gksA
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 4-6 ifjes; O;atdksa ij lafØ;k,¡

ifjes; O;tdksa eas pkjksa ewyHkwr lafØ;k,¡ Bhd mlh izdkj ls dh tkrh gSa] ftl izdkj ls
ifjes; la[;kvksa esa gksrh gSaA

(1) ifjes; la[;kvksa dk ;ksx rFkk O;odyu

ifjes; la[;kvksa rFkk ifjes; O;atdksa ds ;ksx ds e/; lekurk dks ns[kus ds fy,] ge
fuEufyf[kr mnkgj.k ysrs gSaA /;ku nhft, fd ifjes; O;atdksa ds O;odyu] xq.kk vkSj Hkkx
ds fy, Hkh lekurk lR; gksxhA

mnkgj.k 4.19: ;ksx Kkr dhft,%

(i) 
8

3

6

5 + (ii) 
1x

2x

1x

12x

+
++

−
+

gy: (i) 
8

3

6

5 + = 
24

3345 ×+×

= 
24

920 +

= 
24

29

(ii) 
1x

2x

1x

12x

+
++

−
+

= 
( )( ) ( )( )

( )( )1x1x

1x2x1x12x

+−
−++++

= 
1x

2xx13x2x
2

22

−
−++++

= 
1x

14x3x
2

2

−
−+

mnkgj.k 4.20: 
13x

23x

+
−

 esa ls  
1x

1x

+
−

dks ?kVkb,A

gy:   
1x

1x

13x

23x

+
−−

+
−

=  
( )( ) ( )( )

( )( )1x13x

13x1x23x1x

++
+−−−+

 = 
( )

14x3x

1)2x3x2x3x
2

22

++
−−−−+

 = 
14x3x

13x
2 ++

−

(x –1) rFkk (x +1) dk y-l-
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uksV: nks ifjes; O;atdksa dk ;ksx vkSj vUrj ifjes; O;atd gh gksrk gSA

D;ksafd nks ifjes; O;atdksa dk ;ksx vkSj vUrj ifjes; O;atd gh gksrk gS] blfy,

( )0x
x

1
x ≠+  vkSj ( )0x

x

1
–x ≠  nksuksa ifjes; O;atd gSa] D;ksafd x rFkk 

x

1
 nksuksa gh ifjes;

O;atd gSaA Bhd blh izdkj 3
3

2
2

3
3

2
2

x

1
x,

x

1
x,

x

1
x,

x

1
x −−++ , vkfn esa ls izR;sd ifjes;

O;atd gSA ;s O;atd #fp mRiUu djus okys gksrs gSa] D;ksafd 
x

1
x +  vFkok 

x

1
–x  ds fn,

x, ekuksa ds fy, ge 3
3

3
3

2
2

2
2

x

1
x,

x

1
x,

x

1
x,

x

1
x −+−+  vkfn ds ekuksa dk fu/kkZfjr dj

ldrs gS rFkk dqN ifjfLFkfr;ksa esa bldk foijhr Hkh dj ldrs gSaA vkb, fuEufyf[kr
mnkgj.kksa ij /;ku nsaA

mnkgj.k 4.21: eku Kkr dhft,%

(i) 1
x

1
  x  

x

1
x

2
2 =−+ nf; dk (ii) 4

x

1
  x

x

1
x

4
4 =++ fn ; dk

(iii) 119
x

1
 x 

x

1
–x

4
4 =+fn ;dk (iv) 3

x

1
  x 

x

1
x

3
3 =++ fn ;dk

(v) 5
x

1
–  x 

x

1
x

3
3 =− fn ;dk

gy: (i)  1
x

1
x =−  ¼fn;k gS½

( )2
2

1
x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ −∴

3
x

1
  x,

12
x

1
x

1
x

1
x2

x

1
x

2
2

2
2

2
2

=+

=−+⇒

=××−+⇒

 izdkjbl

(ii) 4
x

1
x =+

( )2
2

4
x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ +⇒
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162
x

1
x

2
2 =++⇒

14
x

1
x

2
2 =+⇒

( )2
2

2
2 14

x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ +⇒

1962
x

1
x

4
4 =++⇒

194
x

1
  x,

4
4 =+blfy,

(iii) fn;k gS 119
x

1
 x

4
4 =+

( ) 12121192
x

1
x

2

2

22 =+=+⎟
⎠

⎞
⎜
⎝

⎛+⇒

( )2
2

2
2 11

x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ +⇒

11
x

1
x

2
2 =+⇒ [D;ksafd x2 vkSj 2x

1
 nksuksa /kukRed gSa]

92
x

1
x

2
2 =−+⇒

( )2
2

3
x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ −⇒

3
x

1
x ±=−∴

(iv) fn;k gS% 3
1 =+
x

x

( )3
3

3
1 =⎟
⎠

⎞
⎜
⎝

⎛ +∴
x

x

27
x

1
x

x

1
x3

x

1
x

3
3 =⎟

⎠

⎞
⎜
⎝

⎛ +××++⇒
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( ) 2733
x

1
x

3
3 =++⇒

18
x

1
x

3
3 =+∴

(v) fn;k gS% 5
x

1
x =−

( )3
3

5
x

1
x =⎟

⎠

⎞
⎜
⎝

⎛ −∴

125
x

1
x

x

1
x3

x

1
x

3
3 =⎟

⎠

⎞
⎜
⎝

⎛ −××−−⇒

( ) 12553
x

1
x

3
3 =−−⇒

140
x

1
x

3
3 =−∴

 ns[ksa vkius fdruk lh[kk 4-8

1. ifjes; O;atdksa dk ;ksx Kkr dhft,%

(i) 
2x

1x
    

2x

1x 22

−
−

−
+

vkSj (ii) 
2x

1x
    

3x

2x

−
−

+
+

vkSj

(iii) ( ) 1x

1
    

1–x

1x
2 +

+
vkSj (iv) ( )22 4x

5–x
    

16

23x

+−
+

vkSj
x

(v) 
3x

2x
    

3x

2–x

+
+

+
vkSj (vi) 

2x

2–x
    

2–x

2x

+
+

vkSj

(vii) 
1x

1–x
    

2x

1x
2

2

++
+

vkSj (vii) 22 2x

1x22–
    

3x

1x23 ++
vkSj

2. ?kVkb,%

(i)  
2x

1–x
  

2x

4x
 

−+
+

 lsesa (ii)  
12x

1–2x
   

12x

12x

+−
+

 lsesa
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(iii) 
x

1
 x   lsesa (iv) 

x

2
    

1x

1x
2

 lsesa
−

+

(v) 
4–x

1x
    

4–x

32x 22 ++
 lsesa (vi) ( ) 2x

1
    

2x

3x2x
222

23

++
++

 lsesa

(vii) ( ) ( )9x2

2x
     

3x

2–x
22 −
+

+
 lsesa (vii) 

1x

1x
    

1x

4x
2 −

+
−

 lsesa

3. eku Kkr dhft,%

(i) 2
a

1
a   

a

1
a

2
2 =++ n ;f (ii) 2

a

1
–a    

a

1
a

2
2 =+ fn;

(iii) 2
a

1
a    

a

1
a

3
3 =++ fn; (iv) 5

a

1
a    

a

1
a

3
3 =++ ;fn

(v) 5
a

1
–a    

a

1
–a

3
3 =;fn (vi) 5

3a

1
2a   

27a

1
8a

3
3 =++ fn;

(vii) 3
a

1
a    

a

1
a

3
3 =++ fn; (viii) 0a 7,

a

1
a    

a

1
a

2
2

3
3 >=++ ;fn

(ix) 727
a

1
a    

a

1
–a

4
4 =+;fn (x) 0a ,34

a

1
a  

a

1
–a

4
4

3
3   >=+;fn

(2) ifjes; O;atdksa dk xq.kk vkSj Hkkx

vki tkurs gSa fd nks ifjes; la[;kvksa dk xq.kuQy bl izdkj fd;k tkrk gS] tSls

7

5
   

3

2
vkSj dk xq.kuQy 

21

10

73

52

7

5
  

3

2 =
×
×=×  gksrk gSA Bhd blh izdkj] nks ifjes; O;atdksa

S

R
   

Q

P
vkSj , tgk¡ P, Q, R, S (Q, S ≠ 0) cgqin gSa] dk xq.kuQy QS

PR

S

R

Q

P =×  ds :i esa

gksrk gSA vki ns[k ldrs gSa fd nks ifjes; O;atdksa dk xq.kuQy Hkh ifjes; O;atd gksrk gSA

mnkgj.k 4.22: xq.kuQy Kkr dhft,%

(i) 
1x

12x

15x

35x

+
−×

−
+

(ii) 
3x

1x

1x

12x

+
−×

−
+

(iii) ( ) 5–x

127xx

4x

107x–x 2

2

2 +−×
−

+
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gy: (i) 
1x

12x

15x

35x

+
−×

−
+

= 
( )( )
( )( )1x15x

12x35x

+−
−+

= 
14x5x

3x10x
2

2

−+
−+

(ii) 
3x

1x

1x

12x

+
−×

−
+

= 
( )( )
( )( )3x1x

1x12x

+−
−+

= 
3x

12x

+
+

 [va'k o gj esa ls mHk;fUk"B xq.ku[kaM  (x –1)

  dks dkVus ij]

(iii) ( ) 5–x

127xx

4x

107x–x 2

2

2 +−×
−

+
= 

( )( )
( ) ( )5–x4x

127xx107x–x
2

22

−
+−+

= 
( )( )( )( )

( ) ( )5x4x

4x3x5x2x
2 −−

−−−−

= 
( )( )

( )4

32

−
−−

x

xx

[va'k o gj eas ls mHk;fUk"B xq.ku[kaM  (x –4) (x – 5) dks dkVus ij]

= 
4x

65xx2

−
+−

/;ku nhft,: va'k rFkk gj esa ls e-l- dks dkVus ds mijkUr izkIr ifj.kke ^U;wure inksa esa*
;k ^U;wure :i esa* O;Dr gqvk dgykrk gSA

vki ifjes; la[;kvksa ds Hkkx ls Hkyh Hkk¡fr ifjfpr gSa] tSls ifjes; la[;k 
3

2
 dk 

7

5
 ls Hkkx

5

7

3

2

7

5

3

2 ×=÷ , tgk¡ 
5

7
, 

7

5
 dk O;qRØe gSA Bhd blh izdkj ls] ifjes; O;atd  

Q

P
dks

'kwU;srj ifjes; O;atd 
S

R
 ls Hkkx bl izdkj gksrk gS% R

S

Q

P

S

R

Q

P ×=÷  tgk¡

P, Q, R, S cgqin gSa vkSj 
R

S
, 

S

R
 dk O;qRØe gSA
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mnkgj.k 4.23: fuEufyf[kr esa ls izR;sd ifjes; O;atd dk O;qRØe Kkr dhft,%

(i) 
65xx

20x
3

2

++
+

(ii) 5y

2y
2 −

− (iii) x3 + 8

gy: (i)  
65xx

20x
3

2

++
+

 dk O;qRØe 
20x

65xx
2

3

+
++

 gSA

(ii) 5y

2y
2 −

−  dk O;qRØe 
2y

y5

2y

5y 22 −=−− gSA

(iii) D;ksafd x3 + 8 = 
1

8x3 +
, vr% x3 + 8 dk O;qRØe  

8x

1
3 +  gSA

mnkgj.k 4.24: Hkkx dhft,%

(i) 
2x

1x
   

1x

1x 2

+
−

−
+

dks  ls

(ii) 
54xx

54xx
   

25x

1–x
2

2

2

2

−+
−−

−
dks  ls]

rFkk ifj.kke dks U;wure :i eas O;Dr dhft,A

gy: (i) 
1x

2x

1x

1x

2x

1x
    

1x

1x 22

−
+×

−
+=

+
−÷

−
+

      = 
( )( )

( ) 12xx

2x2xx

1x

2x1x
2

23

2

2

+−
+++=

−
++

(ii) 
( )( )

( )( ) 54xx25x

54xx1–x

54xx

54xx
    

25x

1–x
22

22

2

2

2

2

−−−
−+=

−+
−−÷

−

      = 
( )( )( )( )
( )( )( )( )5x1x5x5x

1x5x1x1x

−++−
−++−

      = 
( )( )
( )( )5x5x

1x1x

−−
−−

[e-l- (x+1)(x+5) dkVus ij]

       = 
2510xx

12xx
2

2

+−
+−

ifj.kke 
2510xx

12xx
2

2

+−
+−

 U;wure :i esa gSA
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 ns[ksa vkius fdruk lh[kk 4-9

1. xq.kuQy Kkr djds U;wure :i esa O;Dr dhft,%

(i) 
25x7x

1x
 

13x2x

27x
22 −−

+×
++

+
(ii) 

1x

1x
  

1x

1x
4

3

4

3

−
−×

+
+

(iii) 
96xx

317x

42x

1815x3x
2

2

+−
+×

−
+−

(iv) 
6x

2x

25x

35x

+
+×

+
−

(v) 
1xx

1x

1x

1x
2

2

+−
+×

−
+

(vi) 
2x

1x

1x

1x3 −×
−
+

(vii) 
32xx

45xx

4x

3x
2

2

−−
+−×

−
−

(viii) 
16x

242xx

32xx

127xx
2

2

2

2

−
−−×

−−
+−

2. fuEufyf[kr esa ls izR;sd ifjes; O;atd dk O;qRØe Kkr dhft,%

(i) 
1x

2x2

−
+

(ii) 
a1

3a

−
−

(iii) 2x2x1

7

−−
− (iv) x4 +1

3. Hkkx dhft, rFkk ifj.kke dks ifjes; O;atd ds U;wure :i es O;Dr dhft,%

(i) 
1312xx

107xx

1174xx

1811xx
2

2

2

2

−−
++÷

−−
++

(ii) 
94x

1x44x

15x72x

1–x6x
2

2

2

2

−
++÷

−−
+

(iii) 
3x4x

1–x

9x

1xx
2

3

2

2

+−
÷

−
++

(iv) 
9x

6–x–x

12xx

24–x2x
2

2

2

2

−
÷

−−
+

(v) 
2x33x

1–x23x

2x3x

5–x143x
2

2

2

2

−−
+÷

+−
+

(vi) ( ) 1x

3x52x

1–x

3–x2x
2

2

2

2

−
++÷+

 vkb, nksgjk,¡

• uhps fn, x, fo'ks"k xq.kuQy] chtxf.kr esa ckj&ckj iz;qDr fd, tkrs gSa%

(i) (x + y)2 = x2 + 2xy + y2 (ii) (x – y)2 = x2 – 2xy + y2

(iii) (x + y) (x – y) = x2 – y2 (iv) (x + a) (x + b) = x2 + (a + b)x + ab
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(v) (ax + b) (cx + d) = acx2 + (ad + bc) x + bd

(vi) (x + y)3 = x3 + 3xy(x + y) + y3 (vii) (x – y)3 = x3 – 3xy(x – y) – y3

(viii) (x + y) (x2 – xy + y2) = x3 + y3 (ix) (x – y) (x2 + xy + y2) = x3 – y3

• ,d cgqin dk xq.ku[k.Mu cgqin dks nks ¼;k vf/kd½ cgqinksa ds xq.kuQy ds :i esa
O;Dr djus dh izfØ;k gSA xq.kuQy eas izR;sd cgqin fn, x, cgqin dk xq.ku[kaM gksrk
gSA

• izR;sd cgqin iw.kZr% xq.ku[kafMr gqvk dgykrk gS] ;fn mls ,sls xq.ku[kaMksa ds xq.kuQy
ds :i esa O;Dr fd;k x;k gks ftudk Lo;a blds _.kkRed] 1 rFkk –1 ds vfrfjDr
vU; dksbZ xq.ku[kaM u gksA

• Åij of.kZr fo'ks"k xq.kuQyksa ds vk/kkj ij xq.ku[kaMu ds vfrfjDr ge cgqin ds
xq.ku[kaM forj.k fu;e }kjk ,dinh xq.ku[kaM] tks cgqin ds dqN ;k lHkh cgqinksa esa
mHk;fu"B gks] ckgj fudkydj dj ldrs gSaA

• cgqinks dk e-l- cgqin dh vf/kdre ?kkrksa okys cgqinksa rFkk vf/kdre la[;kRed
xq.kkad] ftuesa ls izR;sd fn, x, cgqinksa esa ls izR;sd cgqin dk xq.ku[kaM gksrk gS] ds
xq.kuQy }kjk izkIr fd;k tk ldrk gSA

• cgqinksa dk y-l- cgqin dh U;wure ?kkr okys cgqin rFkk U;wure la[;kRed xq.kkad tks
fn, x, cgqinksa esa ls izR;sd cgqin dk xq.kt gS] ds xq.kuQy ls izkIr fd;k tk ldrk
gSA

• ,slk chth; O;atd] ftls Q

P
 ds :i esa] tgk¡ P vkSj Q cgqin gSa rFkk Q ,d 'kwU;srj

cgqin gS] O;Dr fd;k tkrk gS] ,d ifjes; O;atd dgykrk gSA

• ifjes; O;tdksa ij lafØ;k,a Bhd mlh izdkj dh tkrh  gSa ftl izdkj ls ifjes;
la[;kvksa ij dh tkrh gSA nks ifjes; O;atdksa ds ;ksx] varj] xq.kk rFkk Hkkx dk ifj.kke
Hkh ifjes; O;atd gh gksrk gSA

• ifjes; O;atdksa dks U;wure :i esa O;Dr djus dk vFkZ gS] ifjes; O;atd ds va'k rFkk
gj ds mHk;fu"B xq.ku[kaMksa] ;fn dksbZ gS] dks dkVdj ljy djukA

 vkb, vH;kl djsa

1. lgh fodYi ij � dk fu'kku yxkb,%

(i) ;fn 1202 – 202 = 25p gks] rks p cjkcj gS

(A) 16 (B) 140 (C) 560 (D) 14000
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(ii) (2a2 + 3)2 – (2a2 – 3)2 cjkcj gS

(A)  24a2 (B) 24a4 (C) 72a2 (D) 72a4

(iii) (a2 + b2)2 + (a2 – b2)2  cjkcj gS

(A)  2(a2 + b2) (B) 4(a2 + b2)

(C) 4(a4 + b4) (D) 2(a4 + b4)

(iv) ;fn 3
3

m

1
m    3

m

1
m −−=−  rksgks]  cjkcj gS

(A)  0 (B) 36 (C) 36− (D) 33−

(v)
323327

323  323–  327  327

+
××

 cjkcj gS

(A) 650 (B) 327 (C) 323 (D) 4

(vi) 8m3 – n3 cjkcj gS:

(A) (2m – n)(4m2 – 2mn + n2) (B) (2m – n)(4m2 + 2mn + n2)

(C) (2m – n)(4m2 – 4mn + n2) (D) (2m – n)(4m2 + 4mn + n2)

(vii)
533533533467467467

533533533467467467

×+×−×
××+××

 cjkcj gS\

(A) 66 (B) 198 (C) 1000 (D) 3000

(viii) 36a5b2 vkSj 90a3b4 dk e-l- gS%

(A) 36a3b2 (B) 18a3b2

(C) 90a3b4 (D) 180a5b4

(ix) x2 – 1 vkSj x2 – x – 2 dk y-l- gS

(A) (x2 – 1) (x – 2) (B) (x2 – 1) (x + 2)

(C) (x – 1)2 (x + 2) (D) (x + 1)2 (x – 2)

(x) fuEufyf[kr esa ls dkSu lk ifjes; O;atd ugha gS

(A) 33 (B) 
x5

1
x +

(C) y6x8 + (D) 
3x

3x

+
−
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2. fuEufyf[kr esa izR;sd xq.kuQy Kkr dhft,%

(i) (am + an)(am – an) (ii) (x + y + 2)(x – y + 2)

(iii) (2x + 3y) (2x + 3y) (iv) (3a – 5b)(3a – 5b)

(v) (5x + 2y) ( 25x2 – 10xy + 4y2) (vi) (2x – 5y) (4x2 + 10xy + 25y2)

(vii) ⎟
⎠

⎞
⎜
⎝

⎛ +⎟
⎠

⎞
⎜
⎝

⎛ +
5

4
a

4

5
a (viii) (2z2 + 3)(2z2 – 5)

(ix) 99 × 99 × 99 (x) 103 × 103 × 103

(xi) (a + b – 5) (a + b – 6) (xii) (2x + 7z) (2x + 5z)

3. ;fn x = a – b vkSj y = b –c gks] rks fn[kkb, fd

(a – c) (a + c – 2b) = x2 – y2

4. ;fn 4x – 5z = 16 vkSj xz = 12 gks] rks 64x3 – 125z3 dk eku Kkr dhft,A

5. xq.ku[k.M dhft,%

(i) x7 y6 + x22y20 (ii) 3a5b – 243ab5

(iii) 3a6 + 12 a4b2 + 12 a2b4 (iv) a4 – 8a2b3 + 16 b6

(v) 3x4 + 12y4 (vi) x8 + 14 x4 + 81

(vii) x2 + 16x + 63 (viii) x2 – 12x + 27

(ix) 7x2 + xy – 6y2 (x) 5x2 – 8x – 4

(xi) x6 – 729y6 (xii) 125a6 + 64b6

6. e-l- Kkr dhft,%

(i) x3 – x5 vkSj x4 – x7

(ii) 30(x2 – 3x + 2) vkSj 50(x2 – 2x + 1)

7. y-l- Kkr dhft,%

(i) x3 + y3 vkSj x2 – y2

(ii) x4 + x2y2 + y4 vkSj x2 + xy + y2

8. ladsfrr lafØ;k dhft,%

(i) ( ) 1x

1

1x

1x
2 +

+
−
+

(ii)
2x

1x

6xx

72x2x
2

2

−
−−

−+
−+
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(iii)
4x

13x

2x

1x
2 −

+×
−
−

(iv) 
54xx

54xx

25x

1x
2

2

2

2

−+
−−÷

−
−

9. ljy dhft,%  
1a

8

1a

4

1a

2

1a

2
42 +

−
+

−
+

−
−

[ladsr: 
1a

4

1a

2

1a

2
2 −

=
+

−
− ; vc vxys in dks lfEefyr dhft, rFkk blh izdkj

vkxs cf<+,]

10. ;fn 
1x

1x
n    

1x

1x
m

+
−=

−
+= vkSj  gks] rks m2 + n2 – mn dk eku Kkr dhft,A

 ns[ksa vkius fdruk lh[kk ds mÙkj

4.1

1. (i) 25x2 + 20xy + y2 (ii) x2 – 6x +9 (iii) a2b2 + 2abcd + c2d2

(iv) 4x2 – 20xy + 5y2 (v) 1x
3

2

9

x2

++ (vi) 
9

1
z

3

1

4

z2

+−

(vii) a4 – 25 (viii) x2y2 – 1 (ix) 1x
12

25
x2 ++

(x) 1x
9

25
x

9

4 24 −− (xi) 6x2 + 13xy + 6y2 (xii) 21x2 + 8xy – 5y2

2. (i) 40x2 (ii) 2a6 + 18 (iii) 2(a2x2 + b2y2) (iv) 32p2q2

3. (i) 10404 (ii) 11664 (iii) 4761 (iv) 996004

(v) 6384 (vi) 22451 (vii) 89964 (viii) 249936

(ix) 11445 (x) 5621 (xi) 8930 (xii) 989028

4.2

1. (i) 27x3 + 36x2y + 36xy2 + 64y3 (ii) p3 – 3p2qr + 3pq2r2 – q3r3

(iii) 
27

b

3

ab
baa

32
23 +++ (iv) 32

23

bab
3

ba

27

a −+−
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(v) 64224
6

b
27

8
ba

3

2
ba

2

1

8

a +++ (vi) 6943622634
96

y8byxb4ayxba
3

2

27

xa −+−

2. (i) 512 (ii) 1728 (iii) 5832 (iv) 12167 (v) 148877

(vi) 110592(vii) 357911 (viii) 328509 (ix) 912663 (x) 970299

3. (i) 8x3 + y3 (ii) x3 – 8 (iii) x3 +1

(iv) 8y3 – 27z6 (v) 64x3 + 27y3 (vi) 
33 y

343

1
27x −

4. (i) 100 (ii) 1115

5. (i) 15616 (ii) 
125

27027

6. (i) 120x2 + 250 (ii) 1000y3 (iii) 19x3 – 19y3 (iv) – 117x3 – 126

7. (i) 1000 (ii) 444

4.3

1. 5x(2y – 3z) 2. abc (c – b)

3. 3p(2p – 5q +9) 4. (b – c) (a2 – b)

5. (4x – y)2 (8ax – 2ay – b) 6. x (x + y) (x2 – xy + y2)

7. 25(2 + 5p) (2 – 5p) 8. (1 + 16y4) (1 + 4y2) (1 + 2y) (1 – 2y)

9. (5x + 1) (1 – x) 10. (a2 + bc + ab + ac) (a2 + bc – ab – ac)

11. (5x + 6y – 1) (5x – 6y – 1) 12. (7x – y + 1)(7x – y – 1)

13. (m + 7)2 14. (2x – 1)2

15. (6a + 5)2 16. (x3 – 4)2

17. (a4 + 7a2 + 1) (a2 + 3a + 1)(a2 – 3a + 1)

18. (2a2 + 6ab + 9b2)(2a2 – 6ab + 9b2)

19. (x2 + 2x + 2)(x2 – 2x + 2)

20. (3a2 + 5a +4)(3a2 – 5a +4) 21. (i) 40 (ii) 57200

4.4

1. (a + 6b) (a2 – 6ab + 36b2) 2. (a – 7) (a2 + 7a + 49)

3. (x + 4y)3 4. (2x – 3y)3

5. (2x – 5y)3 6. (4k – 3)3
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7. (9x2 – 2) (81x4 + 18x2 + 4) 8. x2 (1 + y2) (1 – y2 + y4)

9. 2a(2a2 – 3b2) (4a2 + 6a2b2 + 9b4) 10. (3b – a – 1) (9b2 + 3ab + 3b + a2 + a +1)

11. (2a – 3b + 4c)(4a2 + 9b2 – 6ab –8ac + 12bc + 16 c2

12. (4x – 2y +1)(16x2 + 8xy – 4x + 4y2 – 4y + 1)

4.5

1. (x + 3) (x + 8) 2. (x – 6y) (x – 9y) 3. (x + 3) (2x – 1)

4. 2(x – 2y)(3x + y) 5. (2x2 + 1) (x + 1) (x –1) 6. (x + 15y) (x – 2y)

7. (x + 2) (2x + 7) 8. (2y – 3)(5y – 2) 9. (x – 1) (2x + 1)

10. (12 – m) (m + 9) 11. (2a – b – 6)(2a – b + 5) 12. (9y – 7)(5x + y)

4.6

1. (i) 3xy2 (ii) 12y3x5 (iii) (x + 1)2 (iv) x + 2 (v) 6(x + 2)

(vi) (x + 5)2 (vii) (2x – 5)2 (viii) x2 – 1 (ix) x – y (x) 6(x – 1)

2. (i) 75x3y2 (ii) 240x3y4 (iii) (x – 1) (x + 1)3

(iv) x2 + 4x + 4 (v) 72 (x + 2)3 (x2 – 2x +4) (vi) (x + 1)2(x + 5)3

(vii) (x – 4) (x + 4)2(2x – 5)3 (viii) x4 – 1 (ix) (x – 1)(x + 1)(x2 + x + 1)

(x) 18(x – 1)(x – 2)(x – 3)

4.7

1. (i), (ii), (iii), (v), (vii) vkSj (viii)

4.8

1. (i) 
2x

2x 2

−
(ii) 

6xx

72x2x
2

2

−+
−+

(iii) 
1xx

22x
23

2

+−−
+

x

(iv) 
6416x4xx

285x4x
23

2

+−+
++

(v) 
3x

2x

+ (vi) 
4x

82x
2

2

−
+

(vii) 
2x2xx

13x2x
23

23

+++
−+

(viii) 26x

5

2. (i) 
4x

6–x
2 − (ii) 

14x

8x
2 − (iii) 

x

1–x2
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(iv)  
xx

x–2
2 − (v)  

4–x

2x2 +
(vi)  ( )22

3

2x

12x

+
+

(vii) ( )27-x9x3x2

16x15x
23

2

−+
+−

(viii) 
x1

x-1

+

3. (i) 2 (ii) 6 (iii) 2 (iv) 110 (v) 158

(vi) 115 (vii) 0 (viii) 18 (ix) 5± (x) 14

4.9

1. (i) 
1x2x

1
2 −− (ii) 

1xxx

1xx
246

24

+++
++

(iii) 
62x

951x

−
+

(iv) 
1232x5x

67x5x
2

2

++
−+

(v) 
12x2xx

1xxx
23

23

−+−
+++

(vi) 
2x

1x3 +

(vii) 
1x

1x

+
−

(viii) 
1x

6x

+
−

2. (i) 
2x

1x
2 +
−

(ii) 
3a

1a −
(iii) 

7

12xx2 −+
(iv) 

1x

1
4 +

3. (i) 
5x

1x

+
+

(ii) 
59x2x

311x6x
2

2

−−
+−

(iii) 
3x

1

+

(iv) 
2x

6x

+
+

(v) 
1x

511x2x
2

2

−
++

(vi) 1

 vkb, vH;kl djsa ds mÙkj

1. (i) C (ii) A (iii) D (iv) A (v) D (vi) B (vii) C (viii) B (ix) A (x) C

2. (i) a2m – a2n (ii) x2 – y2 + 4x + 4 (iii) 4x2 + 12xy + 9y2

(iv) 9a2 – 30ab + 25b2 (v) 125x3 + 8y3 (vi) 8x3 – 125y3

(vii) 1a
20

41
a2 ++ (viii) 4z4 – 4z2 – 15 (ix) 970299

(x) 1092727 (xi) a2 + 2ab – 11a + 30 (xii) 4x2 + 24xz + 35z2
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3. 15616

4. (i) x7y6(1 + x15y14) (ii) 3ab(a – 3b) (a + 3b) (a2 + 9b2)

(iii) 3a2(a2 + 2b2)2 (iv) (a2 – 4b3)2

(v) 3(x2 + 2xy + 2y2) (vi) (x4 – 2x2 + 9)(x4 + 2x2 + 9)

(vii) (x +9)(x + 7) (viii) (x – 3)(x – 9)

(ix) (x + y)(7x – 6y) (x) (x – 2) (5x + 2)

(xi) (x – 3y) (x + 3y)(x2 – 3xy + 9y2) (x2 + 3xy + 9y2)

(xii) (5a2 + 4b2)(25a4 – 20a2b2 + 16b4)

5. (i) x3(1 – x) (ii) 10(x – 1)

6. (i) (x2 – y2) (x2 – xy + y2 (ii) x4 + x2y2 + y4

7. (i)
1xxx

22x
23

2

+−−
+

(ii) 
3x

2x

+
+

(iii)
84x2xx

12x3x
23

2

−−+
−−

(iv) 
2510xx

12xx
2

2

+−
+−

8.
1a

16
8 −

9.
12xx

114xx
24

24

+−
++


