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12.1  Hkwfedk

12.1.1  izko`Qr la[;kvksa osQ xq.ku[kaM

vkidks ;kn gksxk fd vkius xq.ku[kaMksa (factors) osQ ckjs esa d{kk VI esa i<+k FkkA vkb,] ,d
izko`Qr la[;k ysrs gSaA eku yhft, ;g la[;k 30 gSA ge bls vU; izko`Qr la[;kvksa osQ xq.kuiQy
osQ :i esa fy[krs gSa] tSls

30 = 2 × 15

= 3 × 10 = 5 × 6

bl izdkj 1, 2, 3, 5, 6, 10, 15 vkSj 30

la[;k 30 osQ xq.ku[kaM gSaA buesa ls 2, 3 vkSj  5,

la[;k 30 osQ vHkkT; xq.ku[kaM gSa (D;ksa\)A tc
dksbZ la[;k vHkkT; xq.ku[kaMksaa osQ xq.kuiQy osQ
:i esa fy[kh gks] rks og mldk vHkkT; xq.ku[kaM
:i dgykrk gSA mnkgj.k osQ fy, 30 dks
vHkkT; xq.ku[kaM :i esa 2 × 3 × 5 fy[krs gSaA

70 dk vHkkT; xq.ku[kaM :i 2 × 5 × 7 gSA 90 dk vHkkT; xq.ku[kaM :i 2 × 3 × 3 × 5

gS] bR;kfnA
blh izdkj] ge chth; O;atdksaa (algebraic expression) dks Hkh

muosQ xq.ku[kaMksaa osQ xq.kuiQyksa osQ :i esa O;Dr dj ldrs gSaA bldk
ge bl vè;k; esa vè;;u djsaxsA

12.1.2  chth; O;atdksaa osQ xq.ku[kaM

ge d{kk VII esa ns[k pqosQ gSa fd chth; O;atdksaa osQ in (terms)

xq.ku[kaMksa osQ xq.kuiQyksa osQ :i esa curs gSaA mnkgj.kkFkZ] chth;
O;atd 5xy + 3x esa] in 5xy xq.ku[kaMksaa 5, x vkSj y ls cuk gS] vFkkZr~

5xy = yx ××5

è;ku nhft, fd 5xy osQ xq.ku[kaM 5, x vkSj  y dks vkSj vkxs
xq.ku[kafMr ugha fd;k tk ldrk gS] vFkkZr~ mUgsa xq.ku[kaMksa osQ

xq.ku[kaMu
vè;k;

12

ge tkurs gSa fd 30 dks bl :i esa Hkh fy[kk tk ldrk gS %
30 = 1 × 30

bl izdkj] 1 vkSj 30 Hkh 30 osQ xq.ku[kaM gSaA vki ns[ksaxs
fd 1 izR;sd la[;k dk ,d xq.ku[kaM gksrk gS mnkgj.kkFkZ]
101 = 1 × 101 gksrk gSA
ijarq tc Hkh ge fdlh la[;k dks xq.ku[kaMksaa osQ xq.kuiQy osQ
:i esa fy[ksaxs] rks ge] 1 dks xq.ku[kaM osQ :i esa rc rd
ugha fy[ksaxsA tc rd fo'ks"k :i ls vko';d u gksA

è;ku nhft, fd 1 in 5xy, dk ,d
xq.ku[kaM gS] D;ksafd

5xy = yx ××× 51

okLro esa] 1 izR;sd in dk ,d xq.ku[kaM
gksrk gSA izko`Qr la[;kvksa dh fLFkfr dh
gh rjg] tc rd fo'ks"k :i ls vko';d
u gks] ge 1 dks fdlh Hkh in dk
vyx ls xq.ku[kaM ugha fy[krs gSaA

Rationalised 2023-24



154  xf.kr

xq.kuiQy osQ :i esa O;Dr ugha fd;k tk ldrk gSA ge dg ldrs gSa fd 5xy osQ vHkkT;
xq.ku[kaM (prime factors) 5,  x vkSj  y gSaA chth; O;atdksaa esa] ge ^vHkkT;* osQ LFkku ij
'kCn ^v[kaMuh;  (irreducible)' dk iz;ksx djrs gSaA ge dgrs gSa fd 5xy dk  v[kaMuh; :i
5 × x × y gSA è;ku nhft, fd 5 × (xy) in 5xy dk v[kaMuh; :i ugha gS] D;ksafd xq.ku[kaM
xy dks vkSj vkxs x ,oa y osQ xq.kuiQy osQ :i esa O;Dr fd;k tk ldrk gS] vFkkZr~ xy = x × y gSA

vc] O;atd 3x (x + 2) ij fopkj dhft,A bls xq.ku[kaMksaa 3, x vkSj  (x + 2) osQ xq.kuiQy
osQ :i esa O;Dr fd;k tk ldrk gSA vFkkZr~

3x(x + 2) = ( )23 +×× xx

O;atd 3x (x + 2) osQ v[kaMuh; xq.ku[kaM 3, x vkSj (x + 2) gSaA
blh izdkj] O;atd 10x (x + 2) (y + 3) dks v[kaMuh; :i esa bl izdkj O;Dr fd;k tkrk gS %

10x (x + 2) (y + 3) = 2 × 5 × x × (x + 2) × (y + 3)

12.2  xq.ku[kaMu D;k gS?

tc ge fdlh chth; O;atd osQ xq.ku[kaM djrs gSa] rks ge mls xq.ku[kaMksaa osQ xq.kuiQy osQ :i

esa fy[krs gSaA ;s xq.ku[kaM] la[;k,¡] chth; pj ;k chth; O;atd gks ldrs gSaA 3xy, yx25 ,

2x (y + 2), 5 (y + 1) (x + 2) tSls O;atd igys ls gh xq.ku[kaM :i esa gSaA tSlk fd ge igys
ls gh tkurs gSa] ge mijksDr O;atdksaa osQ xq.ku[kaM bUgsa ns[kdj gh i<+ ldrs gSaA

blosQ foijhr 2x + 4, 3x + 3y, x2 + 5x, x2 + 5x + 6 tSls O;atdksa ij fopkj dhft,A ;g
Li"V ugha gS fd buosQ xq.ku[kaM D;k gSaA bl izdkj osQ O;atdksaa osQ xq.ku[kaM djus osQ fy,]
gesa Øec¼ fof/;k¡ fodflr djus dh vko';drk gSA ;gh vc ge djsaxsA

12.2.1  lkoZ xq.ku[kaMksaa dh fof/

• ge ,d ljy mnkgj.k ls izkjaHk djrs gSa % 2x + 4 osQ xq.ku[kaM dhft,A
ge blosQ izR;sd in dks v[kaMuh; xq.ku[kaMksaa osQ xq.kuiQy osQ :i esa fy[ksaxs %

2x = 2 × x

4 = 2 × 2

vr% 2x + 4 = (2 × x) + (2 × 2)

è;ku nhft, fd xq.ku[kaM 2 nksuksa inksa esa mHk;fu"B (lkoZ) gSA
nsf[k,] caVu fu;e }kjk

2 × (x + 2) = (2 × x) + (2 × 2)

vr% ge fy[k ldrs gSa fd
2x + 4 = 2 × (x + 2) = 2 (x + 2)

bl izdkj] O;atd 2x + 4 ogh gS tks 2 (x + 2) gSA vc ge blosQ xq.ku[kaM i<+ ldrs gSa %
;s 2 vkSj (x + 2) gSaA ;s xq.ku[kaM v[kaMuh; gSaA

vc] 5xy + 10x osQ xq.ku[kaM dhft,A
5xy vkSj 10x osQ v[kaMuh; xq.ku[kaM :i Øe'k% gSa %

5xy = 5 × x × y

10x = 2 × 5 × x
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iz;kl dhft,

è;ku nhft, fd nksuksa inksa esa 5 vkSj x mHk;fu"B xq.ku[kaM gSaA vc]
5xy + 10x = (5 × x × y)  + (5 × x × 2)

= (5x × y)  + (5x × 2)

ge nksuksa inksa dks caVu fu;e }kjk la;ksftr djrs gSa %
(5x× y) + (5x× 2) = 5x × ( y + 2)

vr%  5xy + 10x = 5 x (y + 2) (;gh okafNr xq.ku[kaM :i gSA)

mnkgj.k 1 :  12a2b + 15ab2  osQ xq.ku[kaM dhft,A

gy : ge ikrs gSa % 12a2b = 2 × 2 × 3 × a × a × b

15ab2 = 3 × 5 × a × b × b

bu nksuksa inksa esa 3, a vkSj b lkoZ xq.ku[kaM gSa
vr%  12a2b + 15ab2 =  (3 × a × b × 2 × 2 × a) + (3 × a × b × 5 × b)

= 3 × a × b × [(2 × 2 × a) + (5 × b)]

= 3ab × (4a + 5b) (inksa dks feykus ij)
= 3ab (4a + 5b) (okafNr xq.ku[kaM :i)

mnkgj.k 2 : 10x2 – 18x3 + 14x4  osQ xq.ku[kaM dhft,A

gy : 10x2 = 2 × 5 × x × x

        18x3  = 2 × 3 × 3 × x × x × x

       14x4 = 2 × 7 × x × x × x × x

bu rhuksa inksa esa lkoZ xq.ku[kaM 2, x vkSj x gSaA
vr% 10x2 – 18x3 + 14x4 = (2 × x × x × 5) – (2 × x × x × 3 × 3 × x)

+ (2 × x × x × 7 × x × x)

= 2 × x × x ×[(5 – (3 × 3 × x) + (7 × x × x)]

= 2x2  ×  (5 – 9x + 7x2) = 
2 7 9 5

2 2
x x x( )− +
1 2444 3444

xq.ku[kaM dhft, :

(i)  12x + 36       (ii)  22y – 33z          (iii)  14pq + 35pqr

12.2.2 inksa osQ iqu% lewgu }kjk xq.ku[kaMu

O;atd 2xy + 2y + 3x + 3 ij fopkj dhft,A vki ns[ksaxs fd igys nks inksa esa lkoZ xq.ku[kaM
2 vkSj y gSa rFkk vafre nks inksa esa lkoZ xq.ku[kaM 3 gSA ijarq lHkh inksa esa dksbZ lkoZ xq.ku[kaM
ugha gSA ge fdl izdkj izkjaHk djsaxs?

vkb,] (2xy + 2y) dks xq.ku[kaM :i esa fy[ksaA
2xy + 2y = (2 × x × y) + (2 × y)

= (2 × y × x) + (2 × y × 1)

= (2y × x) + (2y × 1) = 2y (x + 1)

blh izdkj]      3x + 3 = (3 × x) + (3 × 1)

= 3 × (x + 1) = 3 ( x + 1)

D;k vki ns[k jgs gSa fd ,d O;atd
osQ xq.ku[kaM :i esa osQoy ,d gh

in gksrk gS\

è;ku nhft, % ;gk¡ gesa 1
dks xq.ku[kaM osQ :i esa
n'kkZus dh vko';drk

gSA D;ksa\

(rhuksa inksa dks
feykus ij)
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vr% 2xy + 2y + 3x + 3 = 2y (x + 1) + 3 (x +1)

è;ku nhft, fd ;gk¡ nk,¡ i{k osQ nksuksa inksa esa ,d lkoZ xq.ku[kaM (x + 1) gSA nksuksa inksa dks
feykus ij]

2xy + 2y + 3x + 3 = 2y (x + 1) + 3 (x + 1) = (x + 1) (2y + 3)

vc] O;atd 2xy + 2y + 3x + 3 xq.ku[kaMksaa osQ xq.kuiQy osQ :i esa gSA blosQ xq.ku[kaM
(x + 1) vkSj (2y + 3) gSaA è;ku nhft, fd ;s xq.ku[kaM v[kaMuh; gSaA

iqu% lewgu (regrouping) D;k gS?

eku yhft, fd mijksDr O;atd 2xy + 3 + 2y + 3x osQ :i esa fn;k gS] rc bldk xq.ku[kaMu
ns[kuk ljy ugha gSA blh O;atd dks 2xy + 2y + 3x + 3 osQ :i esa iquO;ZofLFkr djus ij]
blosQ (2xy + 2y) vkSj (3x + 3) lewg cukdj xq.ku[kaMu fd;k tk ldrk gS] ;gh
iqu% lewgu gSA

iqu% lewgu ,d ls vf/d fof/;ksa }kjk laHko gks ldrk gSA eku yhft, fd ge mijksDr
O;atd dks  2xy + 3x + 2y + 3 osQ :i esa iqu% lewgu djrs gSaA blls Hkh ge xq.ku[kaM izkIr
dj ldrs gSaA vkb,] iz;kl djsa %

2xy + 3x + 2y + 3 = 2 × x × y + 3 × x + 2y + 3

= x × (2y + 3) + 1 × (2y + 3)

           = ( 2y + 3) (x + 1)

xq.ku[kaM ogh gSa (tSlk fd mUgsa gksuk pkfg,)] ;|fi os fofHkUu Øe esa fn[kkbZ ns jgs gSaA

mnkgj.k 3 : 6xy – 4y + 6 – 9x  osQ xq.ku[kaM dhft,A

gy :

pj.k 1 tk¡p dhft, fd D;k lHkh inksa esa dksbZ lkoZ xq.ku[kaM gSA ;gk¡ dksbZ ugha gSA

pj.k 2 lewgu osQ ckjs esa lksfp,A è;ku nhft, fd igys nks inksa esa lkoZ xq.ku[kaM 2y gSA
vr%]

6xy – 4y = 2y (3x – 2) (a)

vafre nks inksa osQ ckjs esa D;k dgk tk ldrk gS\ mUgsa nsf[k,A ;fn vki budk Øe
cnydj – 9x + 6, fy[k ysa] rks xq.ku[kaM ( 3x – 2) vk tk,xkA

vr%     –9x + 6 = –3 (3x) + 3 (2)

= – 3 (3x – 2) (b)

pj.k 3 (a) vkSj (b) dks ,d lkFk j[kus ij]

6xy – 4y + 6 – 9x = 6xy – 4y – 9x + 6

= 2y (3x – 2) – 3 (3x – 2)

= (3x – 2) (2y – 3)

bl izdkj] (6xy – 4y + 6 – 9 x) osQ xq.ku[kaM (3x – 2) vkSj (2y – 3) gaSA
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iz'ukoyh 12.1

1. fn, gq, inksa esa lkoZ xq.ku[kaM Kkr dhft, %
(i) 12x, 36 (ii) 2y, 22xy (iii) 14 pq, 28p2q2

(iv) 2x, 3x2, 4 (v) 6 abc, 24ab2, 12 a2b

(vi) 16 x3, – 4x2, 32x (vii) 10 pq, 20qr, 30rp

(viii) 3x2 y3, 10x3 y2,6 x2 y2z

2. fuEufyf[kr O;atdksaa osQ xq.ku[kaM dhft, %
(i) 7x – 42 (ii) 6p – 12q (iii) 7a2 + 14a

(iv) – 16 z + 20 z3 (v) 20 l2 m + 30 a l m

(vi) 5 x2 y – 15 xy2 (vii) 10 a2 – 15 b2 + 20 c2

(viii) – 4 a2 + 4 ab – 4 ca (ix) x2 y z +  x y2z + x y z2

(x) a x2 y + b x y2 + c x y z

3. xq.ku[kaM dhft, %
(i) x2 +  x y + 8x + 8y (ii) 15 xy – 6x + 5y – 2

(iii) ax + bx – ay – by (iv) 15 pq + 15 + 9q + 25p

(v) z – 7 + 7 x y – x y z

12.2.3  loZlfedkvksa osQ iz;ksx }kjk xq.ku[kaMu

ge tkurs gSa fd (a + b)2 = a2 + 2ab + b2 (I)

(a – b)2 = a2 – 2ab + b2 (II)

(a + b) (a – b) = a2 – b2 (III)

fuEufyf[kr gy fd, mnkgj.kksa ls ;g Li"V gks tk,xk fd xq.ku[kaMu osQ fy, bu loZlfedkvksa
(identities) dk fdl izdkj iz;ksx fd;k tk ldrk gSA igys ge fn, gq, O;atd dks ns[krs
gSaA ;fn ;g mijksDr loZlfedkvksa esa ls fdlh ,d osQ nk,¡ i{k osQ :i dk gS] rks ml
loZlfedk osQ ck,¡ i{k osQ laxr O;atd ls okafNr xq.ku[kaM izkIr gks tkrs gSaA

mnkgj.k 4 : x2 + 8x + 16  osQ xq.ku[kaM dhft,A

gy : bl O;atd dks nsf[k,A blosQ rhu in gSaA vr% blesa loZlfedk III dk iz;ksx ugha fd;k
tk ldrk gSA lkFk gh] blosQ igys vkSj rhljs in iw.kZ oxZ gSa rFkk chp okys in dk fpÉ
/ukRed gSA vr% ;g  a2 + 2ab + b2  osQ :i dk gS] tgk¡  a = x vkSj b = 4 gSaA

bl izdkj] a2 + 2ab + b2 =  x2 + 2 (x) (4) + 42

= x2 + 8x + 16

D;ksafd a2 + 2ab + b2 = (a + b)2,

rqyuk djus ij] x2 + 8x + 16 = ( x + 4)2    (okafNr xq.ku[kaMu)

mnkgj.k 5 :  4y2 – 12y + 9 osQ xq.ku[kaM dhft,A

gy : è;ku nhft, fd  4y2 = (2y)2, 9 = 32 vkSj 12y = 2 × 3 × (2y)

vr% 4y2 – 12y + 9 = (2y)2 – 2 × 3 × (2y) + (3)2

= ( 2y – 3)2 (okafNr xq.ku[kaMu)

(rhuksa inksa dks feykus ij)

è;ku nhft, fd fn;k gqvk

O;atd  a2 – 2ab + b2 osQ
:i dk gS] tgk¡ a = 2y,

b = 3 rFkk 2ab = 2 × 2y × 3

= 12y gSaA
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mnkgj.k 6 : 49p2 – 36 osQ xq.ku[kaM dhft,A

gy : ;gk¡ nks in gSaA nksuksa gh iw.kZ oxZ gSa rFkk nwljk ½.kkRed gS vFkkZr~ ;g O;atd
(a2 – b2) osQ :i dk gSA ;gk¡ loZlfedk III dk iz;ksx fd;k tk,xkA

   49p2  – 36 = (7p)2 – ( 6 )2

= (7p – 6 ) ( 7p + 6) (okafNr xq.ku[kaMu)

mnkgj.k 7 : a2 – 2ab + b2 – c2  osQ xq.ku[kaM dhft,A

gy : fn, gq, O;atd osQ igys rhu inksa ls  (a – b)2  izkIr gksrk gSA pkSFkk in ,d oxZ gSA
blfy, bl O;atd dks nks oxksZa osQ varj osQ :i esa ifjo£rr fd;k tk ldrk gSA
bl izdkj a2 – 2ab + b2 – c2 = (a – b)2– c2 (loZlfedk II ls)

      = [(a – b) – c) ((a – b) + c)] (loZlfedk III ls)
= (a – b – c) (a – b + c) (okafNr xq.ku[kaMu)

è;ku nhft, fd okafNr xq.ku[kaMu izkIr djus osQ fy,] geus fdl izdkj ,d osQ ckn ,d
nks loZlfedkvksa dk iz;ksx fd;k gSA

mnkgj.k 8 : m4 – 256 osQ xq.ku[kaM dhft,A

gy : ge ns[krs gSa fd m4 = (m2)2 vkSj 256 = (16) 2

vr% fn, gq, O;atd esa loZlfedk III dk iz;ksx gksxkA
blfy, m4 – 256 = (m2)2 – (16) 2

                                                               = (m2 –16) (m2 +16)       [(loZlfedk (III)ls]
vc  m2 + 16 osQ vkxs xq.ku[kaM ugha fd, tk ldrs gSa] ijarq (m2 –16) osQ loZlfedk III

osQ iz;ksx ls vkSj Hkh xq.ku[kaM fd, tk ldrs gSaA
vc m2–16 = m2 – 42

= (m – 4) (m + 4)

blfy, m4 – 256 = (m – 4) (m + 4)  (m2 +16)

12.2.4  ( x + a) ( x + b) osQ :i osQ xq.ku[kaM

vkb, vc ppkZ djsa fd ge ,d pj okys O;atdksaa] tSls  x2 + 5x + 6,  y2 – 7y + 12,  z2 –

4z – 12, 3m2 + 9m + 6, bR;kfn osQ xq.ku[kaM fdl izdkj dj ldrs gSaA è;ku nhft, fd ;s
O;atd  (a + b) 2 ;k (a – b) 2 osQ izdkj osQ ugha gS] vFkkZr~ ;s iw.kZ oxZ ugha gSaA mnkgj.kkFkZ]
x2 + 5x + 6 esa in 6 ,d iw.kZ oxZ ugha gSA Li"Vr% bl izdkj osQ O;atd (a2 – b2) osQ izdkj
osQ Hkh ugha gSaA

ijarq ;s  x2 + (a + b) x + ab  osQ izdkj osQ izrhr gksrs gSaA blfy, bl izdkj osQ xq.ku[kaM
djus osQ fy,] ge fiNys vè;k; esa vè;;u dh xbZ loZlfedk lkr dk iz;ksx dj ldrs
gSaA ;g loZlfedk gS %

(x + a) (x + b) = x2 + (a + b) x + ab (IV)

blosQ fy, gesa x osQ xq.kkad (coefficient) vkSj vpj in dks ns[kuk gksxkA vkb,]
fuEufyf[kr mnkgj.k esa ns[ksa fd ,slk fdl izdkj fd;k tkrk gSA
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mnkgj.k 9 : x2 + 5x + 6 osQ xq.ku[kaM dhft,A

gy : ;fn ge loZlfedk (IV) osQ nk,¡ i{k (RHS) ls  x2 + 5x + 6 dh rqyuk djsa] rks ge ik,¡xs
fd ab = 6 vkSj a + b = 5 gSA ;gk¡ ls gesa a vkSj b Kkr djus pkfg,A rc (x + a) vkSj
(x + b) xq.ku[kaM gksaxsA
;fn ab  = 6 gS] rks bldk vFkZ gS fd a vkSj b la[;k 6 osQ xq.ku[kaM gSaA

vkb,]  a = 6 vkSj  b = 1 ysdj iz;kl djsaA bu ekuksa osQ fy, a + b = 7 gS vkSj 5 ugha
gSA blfy, ;g fodYi lgh ugha gSA

vkb,  a = 2 vkSj b = 3 ysdj iz;kl djsaA blosQ fy,]  a + b = 5 gS] tks Bhd ogh gS tks
ge pkgrs gSaA

rc] bl fn, gq, O;atd dk xq.ku[kaM :i (x +2) (x + 3) gSA

O;kid :i esa] x2 + px + q osQ izdkj osQ chth; O;atd osQ xq.ku[kaM djus osQ fy,] ge
q osQ (vFkkZr~ vpj in osQ) nks xq.ku[kaM a vkSj b bl izdkj Kkr djrs gSa fd

ab = q    vkSj     a + b = p gksA

rc] ;g O;atd gks tkrk gS % x2 + (a + b) x + ab

;k x2 + ax + bx + ab

;k x(x + a) + b(x + a)

;k (x + a) (x + b)        tks] okafNr xq.ku[kaM gSaA

mnkgj.k 10 : y2 –7y +12 osQ xq.ku[kaM Kkr dhft,A

gy :  ge ns[krs gSa fd 12 = 3 × 4 vkSj 3 + 4 = 7 gSA

blfy,       y2 – 7y+ 12 = y2 – 3y – 4y + 12

                          = y (y –3) – 4 (y –3)  = (y –3) (y – 4)

è;ku nhft, fd bl ckj geus a vkSj b Kkr djus osQ fy,] fn, gq, O;atd dh rqyuk
loZlfedk IV ls ugha dhA i;kZIr vH;kl osQ ckn] vkidks fn, gq, O;atdksaa osQ xq.ku[kaM djus
osQ fy, mudh rqyuk loZlfedkvksa osQ O;atdksaa ls djus dh vko';drk ugha gS rFkk vki
lh/s gh xq.ku[kaM dj ldrs gSa tSlk geus Åij fd;k gSA

mnkgj.k 11 :  z2 – 4z – 12 osQ xq.ku[kaM izkIr dhft,A

gy : ;gk¡  a b = –12 gSA bldk vFkZ gS fd a  vkSj b esa ls ,d ½.kkRed gSA lkFk gh]
a + b = – 4 gSA bldk vFkZ gS fd cM+s la[;kRed eku okyk ½.kkRed gSA ge a = – 4 vkSj
b = 3; ysdj iz;kl djrs gSaA ijarq ;g dk;Z ugha djsxk] D;ksafd a + b = –1 gSA buls vxys
laHko eku a = – 6 vkSj b = 2 gSa] rc  a + b = – 4 gS] tks gesa pkfg,A

vr% z2  – 4z –12 = z2  – 6z + 2z –12

= z(z – 6) + 2(z – 6 )

= (z – 6) (z + 2)
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mnkgj.k 12 : 3m2 + 9m +  6 osQ xq.ku[kaM izkIr dhft,A

gy : ge ns[krs gSa fd 3 lHkh inksa dk ,d lkoZ xq.ku[kaM gSA

vr% 3m2 + 9m + 6 = 3(m2 + 3m + 2)

vc, m 2 + 3m + 2 = m2 + m + 2m + 2 (D;ksafd 2 = 1 × 2)

= m(m + 1)+ 2( m + 1)

                  = (m + 1) (m + 2)

vr% 3m2 + 9m + 6 = 3(m + 1) (m + 2)

iz'ukoyh 12.2

1. fuEufyf[kr O;atdksaa osQ xq.ku[kaM dhft, %
(i) a2 + 8a + 16 (ii) p2 – 10 p + 25 (iii) 25m2 + 30m + 9

(iv) 49y2 + 84yz + 36z2 (v) 4x2 – 8x + 4

(vi) 121b2 – 88bc + 16c2

(vii) (l + m)2 – 4lm        (laosQr % igys ( l + m)2 dks izlkfjr dhft,A)
(viii) a4 + 2a2b2 + b4

2. xq.ku[kaM dhft, %
(i) 4p2 – 9q2 (ii) 63a2 – 112b2 (iii) 49x2 – 36

(iv) 16x5 – 144x3 (v) (l + m)2 – (l – m)2

(vi) 9x2 y2 – 16 (vii) (x2 – 2xy + y2) – z2

(viii) 25a2 – 4b2 + 28bc – 49c2

3. fuEufyf[kr O;atdksaa osQ xq.ku[kaM dhft, %
(i) ax2 + bx (ii) 7p2 + 21q2 (iii) 2x3 + 2xy2  + 2xz2

(iv) am2 + bm2 + bn2 + an2 (v) (lm + l) +  m + 1

(vi) y (y + z) + 9 (y + z) (vii) 5y2 – 20y – 8z + 2yz

(viii) 10ab + 4a  + 5b  + 2 (ix) 6xy – 4y + 6 – 9x

4. xq.ku[kaM dhft, %
(i) a4 – b4 (ii) p4 – 81 (iii) x4 – (y + z)4

(iv) x4 – (x – z)4 (v) a4 – 2a2b2 + b4

5. fuEufyf[kr O;atdksaa osQ xq.ku[kaM dhft, %
(i) p2 + 6p + 8 (ii) q2 – 10q + 21 (iii) p2 + 6p – 16

12.3  chth; O;atdksaa dk foHkktu

ge lh[k pqosQ gSa fd chth; O;atdksaa dks fdl izdkj tksM+k vkSj ?kVk;k tkrk gSA ge ;g Hkh tkurs
gSa fd nks O;atdksaa dks fdl izdkj xq.kk fd;k tkrk gSA ijarq geus ,d chth; O;atd ls nwljs O;atd
osQ foHkktu ij vHkh rd ppkZ ugha dh gS bl vuqPNsn esa] ge ;gh djuk pkgrs gSaA
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vkidks ;kn gksxk fd foHkktu (division) xq.ku (multiplication) dh izfrykse lafØ;k gSA bl
izdkj] 7 × 8 = 56 ls 56 ÷ 8 = 7 ;k 56 ÷ 7 = 8 izkIr gksrk gSA

;gh ge chth; O;atdksaa osQ foHkktu (;k Hkkx nsus) osQ fy, Hkh dj ldrs gSaA mnkgj.kkFkZ,
(i) 2x × 3x2 = 6x3

vr% 6x3 ÷ 2x = 3x2

rFkk lkFk gh, 6x3 ÷ 3x2 = 2x

(ii) 5x (x + 4) = 5x2 + 20x

vr% (5x2 + 20x) ÷ 5x = x + 4

rFkk lkFk gh] (5x2 + 20x) ÷ (x + 4) = 5x

vc ge è;kuiwoZd ns[ksaxs fd ,d O;atd dks vU; O;atd ls fdl izdkj foHkkftr fd;k
tk ldrk gSA izkjaHk djus osQ fy,] ge ,d ,dinh (monomial) dk ,d vU; ,dinh ls
foHkktu ij fopkj djsaxsA

12.3.1 ,dinh dk ,d vU; ,dinh ls foHkktu
6x3 ÷ 2x ij fopkj dhft,A

ge 2x vkSj 6x3 dks v[kaMuh; xq.ku[kaM :iksa esa fy[k ldrs gSa %
2x = 2 × x

6x3 = 2 × 3 × x × x × x

vc ge 2x dks vyx djus osQ fy,] 6x3 osQ xq.ku[kaMksaa osQ lewg cukrs gSaA
6x3 = 2 × x × (3 × x × x) = (2x) × (3x2)

bl izdkj] 6x3 ÷ 2x = 3x2

lkoZ xq.ku[kaMksaa dks fujLr djus dh ,d laf{kIr fof/ og gS tks ge la[;kvksa osQ foHkktu esa
djrs gSaA

tSls 77 ÷ 7 = 
77

7
=

7 11

7

×
 = 11

blh izdkj] 6x3 ÷ 2x =
36

2

x

x

=
2 3

2

x x x

x

× × × ×
×

 = 3 × x × x = 3x2

mnkgj.k 13 : fuEufyf[kr foHkktu dhft, %
(i) –20x4 ÷ 10x2 (ii) 7x2y2z2 ÷ 14xyz

gy :
(i) –20x4 = –2 × 2 × 5 × x × x × x × x

  10x2 = 2 × 5 × x × x

vr% (–20x4) ÷ 10x2 =
2 2 5

2 5

x x x x

x x

− × × × × × ×
× × ×

 = –2 × x × x = –2x2
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iz;kl dhft,

(ii) 7x2y2z2 ÷ 14xyz =
7

2 7

x x y y z z

x y z

× × × × × ×
× × × ×

 =
2

x y z× ×
 = 

1

2
xyz

Hkkx nhft, %

(i) 24xy2z3 dks 6yz2  ls (ii) 63a2b4c6 dks  7a2b2c3 ls

12.3.2  ,d cgqin dk ,d ,dinh ls foHkktu

vkb,] ,d f=kin (trinomial) 4y3 + 5y2 + 6y dk ,dinh 2y ls foHkktu ij fopkj djsaA
4y3 + 5y2 + 6y = (2 × 2 × y × y × y) + (5 × y × y) + (2 × 3 × y)

[;gk¡] ge cgqin (polynomial) osQ izR;sd in dks xq.ku[kaM osQ :i esa fy[krs gSaA] ge ikrs
gSa fd 2 × y nks inksa esa ,d lkoZ xq.ku[kaM gS lkFk gh] ge bls rhljs in 5y2  osQ fy, Hkh
,d lkoZ xq.ku[kaM osQ :i esa cny ldrs gSaA rc] ge izkIr djrs gSa %

4y3 + 5y2 + 6y =2 × y × (2 × y × y) + 2 × y × 
5

2
×



y  + 2 × y × 3

= 2y (2y2) + 2y 
5

2
y





  + 2y (3)

= 2 2
5

2
3

2
y y y+ +



   (lkoZ xq.ku[kaM 2y dks vyx n'kkZ;k x;k gS

vr%  (4y3 + 5y2 + 6y)  ÷ 2y

=

2
3 2

5
2 (2 3)

4 5 6 2

2 2

y y y
y y y

y y

+ ++ +
=  = 2y2 + 

5

2
y + 3

oSdfYid :i esa] ge f=kin osQ izR;sd in dks] fujLrhdj.k dh fof/ dk iz;ksx djrs gq,]
ml ,dinh ls Hkkx ns ldrs Fks %

(4y3 + 5y2 + 6y) ÷ 2y =

3 24 5 6

2

y y y

y

+ +

=

3 24 5 6

2 2 2

y y y

y y y
+ +  = 2y2 + 

5

2
y  + 3

mnkgj.k 14 : mijksDr nksuksa fof/;ksa dk iz;ksx djrs gq,] 24(x2yz + xy2z + xyz2) dks 8xyz

ls Hkkx nhft,A

;gk¡ ge va'k esa
cgqin osQ izR;sd in
dks gj esa ,dinh ls

Hkkx nsrs gSaA
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gy : 24 (x2yz + xy2z + xyz2)

= 2 × 2 × 2 × 3 × [(x × x × y × z) + (x × y × y × z) + (x × y × z × z)]

= 2 × 2 × 2 × 3 × x × y × z × (x + y + z)    (lkoZ xq.ku[kaM ckgj ysus ij)
            = 8 × 3 × xyz × (x + y + z)

vr%  24 (x2yz + xy2z + xyz2) ÷ 8xyz

=
8 3 ( )

8

xyz x y z

xyz

× × × + +
×

 = 3 × (x + y + z) = 3 (x + y + z)

oSdfYid :i esa a24(x2yz + xy2z + xyz2) ÷ 8xyz  = 

2 2 224 24 24

8 8 8

x yz xy z xyz

xyz xyz xyz
+ +

= 3x + 3y + 3z = 3(x + y + z)

12.4 cgqin dk cgqin ls foHkktu

• (7x2 + 14x) ÷ (x + 2) ij fopkj dhft,A

gj osQ lkFk (7x2 + 14x) osQ xq.ku[kaMksaa dh tk¡p ,oa feyku djus osQ fy,] igys blosQ
xq.ku[kaM djsaxsA

7x2 + 14x = (7 × x × x) + (2 × 7 × x)

= 7 × x × (x + 2) = 7x(x + 2)

vc] (7x2 + 14x) ÷ (x + 2) =

27 14

2

x x

x

+
+

=
7 ( 2)

2

x x

x

+
+

 = 7x (xq.ku[kaM (x + 2) dks dkVus ij)

mnkgj.k 15 : 44(x4 – 5x3 – 24x2) dks 11x (x – 8) ls Hkkx nhft,A

gy : 44(x4 – 5x3 – 24x2), osQ xq.ku[kaM djus ij] gesa izkIr gksrk gS %
44(x4 – 5x3 – 24x2) = 2 × 2 × 11 × x2(x2 – 5x – 24)

(dks"Bd esa ls lkoZ xq.ku[kaM  x2 ckgj djus ij )
= 2 × 2 × 11 × x2(x2 – 8x + 3x – 24)

= 2 × 2 × 11 × x2 [x (x – 8) + 3(x – 8)]

= 2 × 2 × 11 × x2  (x – 8) (x + 3)

vr%   44(x4 – 5x3 – 24x2) ÷ 11x(x – 8)

=
2 2 11 ( 3) ( – 8)

11 ( – 8)

x x x x

x x

× × × × × + ×
× ×

= 2 × 2 × x (x + 3) = 4x(x + 3)

D;k ;g va'k osQ
izR;sd in dks gj esa
fn, f}in ls Hkkx nsus

esa dksbZ lgk;rk
djsxk\
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geus D;k ppkZ dh\

mnkgj.k  16 : z(5z2 – 80) dks 5z(z + 4) ls Hkkx nhft,A

gy : HkkT; = z(5z2 – 80)

= z[(5 × z2) – (5 × 16)]

= z × 5 × (z2 – 16)

= 5z × (z + 4) (z – 4)   [lkoZlfedk a2 – b2 = (a + b) (a – b) dks iz;ksx djus ij]

bl izdkj] z(5z2 – 80) ÷ 5z(z + 4) =
5 ( 4) ( 4)

5 ( 4)

z z z

z z

− +
+

 = (z – 4)

iz'ukoyh 12.3

1. fuEufyf[kr foHkktu dhft, %
(i) 28x4 ÷ 56x (ii) –36y3 ÷ 9y2 (iii) 66pq2r3 ÷ 11qr2

(iv) 34x3y3z3 ÷ 51xy2z3 (v) 12a8b8 ÷ (– 6a6b4)

2. fn, gq, cgqin dks fn, gq, ,dinh ls Hkkx nhft, %
(i) (5x2 – 6x) ÷ 3x (ii) (3y8 – 4y6 + 5y4) ÷ y4

(iii) 8(x3y2z2 + x2y3z2 + x2y2z3) ÷ 4x2y2z2 (iv) (x3 + 2x2 + 3x) ÷ 2x

(v) (p3q6 – p6q3) ÷ p3q3

3. fuEufyf[kr foHkktu dhft, %
(i) (10x – 25) ÷ 5 (ii) (10x – 25) ÷ (2x – 5)

(iii) 10y(6y + 21) ÷ 5(2y + 7) (iv) 9x2y2(3z – 24) ÷ 27xy(z – 8)

(v) 96abc (3a – 12) (5b – 30) ÷ 144(a – 4) (b – 6)

4. funsZ'kkuqlkj Hkkx nhft, %
(i) 5(2x + 1) (3x + 5) ÷ (2x + 1) (ii) 26xy(x + 5) (y – 4) ÷ 13x(y – 4)

(iii) 52pqr (p + q) (q + r) (r + p) ÷ 104pq(q + r) (r + p)

(iv) 20(y + 4) (y2 + 5y + 3) ÷ 5(y + 4) (v) x(x + 1) (x + 2) (x + 3) ÷ x(x + 1)

5. O;atd osQ xq.ku[kaM dhft, vkSj funsZ'kkuqlkj Hkkx nhft, %
(i) (y2 + 7y + 10) ÷ (y + 5) (ii) (m2 – 14m – 32) ÷ (m + 2)

(iii) (5p2 – 25p + 20) ÷ (p – 1) (iv) 4yz(z2 + 6z – 16) ÷ 2y(z + 8)

(v) 5pq(p2 – q2) ÷ 2p(p + q)

(vi) 12xy(9x2 – 16y2) ÷ 4xy(3x + 4y) (vii) 39y3(50y2 – 98) ÷ 26y2(5y + 7)

ge va'k vkSj gj esa ls lkoZ
xq.ku[kaM 11] x vkSj (x – 8)

dks dkV nsrs gSaA

1. tc ge fdlh O;atd dk xq.ku[kaM djrs gSa] rks ge mls xq.ku[kaMksaa osQ xq.kuiQy osQ :i esa fy[krs gSaA
;s xq.ku[kaM] la[;k,¡] chth; pj ;k chth; O;atd gks ldrs gSaA

2. ,d v[kaMuh; xq.ku[kaM og xq.ku[kaM gS ftls vkSj vkxs xq.ku[kaMksaa osQ xq.kuiQy osQ :i esa O;Dr ugha
fd;k tk ldrk gSA

3. fdlh O;atd dk xq.ku[kaM djus dh ,d Øec¼ fof/ lkoZ xq.ku[kaM fof/ gSA bl fof/ osQ rhu pj.k
gksrs gSa % (i) O;atd osQ izR;sd in dks v[kaMuh; xq.ku[kaMksaa osQ xq.kuiQy osQ :i esa fyf[k,A (ii) lkoZ
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xq.ku[kaMksaa dk irk yxkb, vkSj mUgsa vyx dj yhft,A (iii) izR;sd in esa 'ks"k xq.ku[kaMksaa dks caVu fu;e
osQ vuqlkj la;ksftr dhft,A

4. dHkh&dHkh ,d fn, gq, O;atd osQ lHkh inksa esa ,d lkoZ xq.ku[kaM ugha gksrk gS] ijarq bu inksa osQ dqN
lewg bl izdkj cuk, tk ldrs gSa fd izR;sd lewg osQ lHkh inksa esa ,d lkoZ xq.ku[kaM gksrk gSA tc
ge ,slk djrs gSa] rks lHkh lewgksa esa ,d lkoZ xq.ku[kaM izdV gks tkrk gS] ftlls ge O;atd osQ
xq.ku[kaM izkIr dj ysrs gSaA ;g fof/ iqu%lewgu fof/ dgykrh gSA

5. iqu%lewgu }kjk xq.ku[kaMu esa] ;g ;kn j[kuk pkfg, fd O;atd osQ inksa osQ izR;sd iqu%lewgu
iqu%O;oLFkk  ls xq.ku[kaM izkIr ugha gksrs gSaA gesa O;atd dks ns[kuk pkfg, rFkk iz;kl vkSj Hkwy&fof/
ls okafNr iqu%lewgu izkIr djuk pkfg,A

6. xq.ku[kaMu fd, tk ldus okys O;atdksaa esa ls vusd a2 + 2 ab + b2, a2 – 2ab + b2, a2 – b2 vkSj
x2 + (a + b) + ab osQ :i osQ gksrs gSa ;k mUgsa bl :i esa cnyk tk ldrk gSA bu O;atdksaa osQ xq.ku[kaM
vè;k; 9 esa nh gqbZ fuEufyf[kr loZlfedkvksa I, II, III vkSj IV ls Kkr fd, tk ldrs gSa %

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

a2 – 2ab + b2 = (a – b)2

a2 – b2 = (a + b) (a – b)

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

7. mu O;atdksaa esa] ftuosQ xq.ku[kaM (x + a) (x + b) osQ izdkj osQ gSa] ;kn j[kuk pkfg, fd la[;kRed
(vpj) in ls ab izkIr gksrk gSA blosQ xq.ku[kaMksa a vkSj b dks bl izdkj pquuk pkfg, fd fpÉ dks
è;ku esa j[krs gq,] budk ;ksx x osQ xq.kkad osQ cjkcj gksA

8. ge tkurs gSa fd la[;kvksa dh fLFkfr esa foHkktu] xq.kk dh izfrykse lafØ;k gksrh gSA ;gh ckr chth;
O;atdksaa osQ foHkktu osQ fy, Hkh ykxw jgrh gSA

9. ,d cgqin dks ,d ,dinh ls foHkktu dh fLFkfr esa] ge ;k rks foHkktu] cgqin osQ izR;sd in dks
ml ,dinh ls Hkkx nsdj dj ldrs gSa ;k lkoZ xq.ku[kaM fof/ ls dj ldrs gSaA

10. ,d cgqin dks ,d cgqin ls foHkktu dh fLFkfr esa] ge HkkT; cgqin osQ izR;sd in dks Hkktd cgqin
ls Hkkx nsdj foHkktu ugha dj ldrsA blosQ LFkku ij] ge izR;sd cgqin osQ xq.ku[kaM djrs gSa vkSj
buesa lkoZxq.ku[kaMksaa dks dkV nsrs gSaA

11. bl vè;k; esa i<+s x, chth; O;atdksaa osQ foHkktuksa dh fLFkfr ls gesa
HkkT; = Hkktd × HkkxiQy izkIr gksxkA
ijarq O;kid :i esa ;g laca/ fuEufyf[kr gS %
HkkT; = Hkktd ×  HkkxiQy $ 'ks"kiQy
bl izdkj] bl vè;k; esa geus osQoy mu foHkktuksa dh ppkZ dh gS] ftuesa 'ks"kiQy 'kwU; gSA

Rationalised 2023-24



166  xf.kr

uksV
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