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12.1  Hkwfedk
ge x + 3,  y – 5, 4x + 5, 10y – 5] bR;kfn tSls ljy chth; O;atdksa ls ifjfpr gks pqosQ gSa A
d{kk VI esa] geus ns[kk Fkk fd ;s O;atd fdl izdkj igsfy;ksa vkSj leL;kvksa dks ,d
lqO;ofLFkr izdkj ls izLrqr djus esa lgk;d gksrs gSa A ge ljy lehdj.kksa okys vè;k; esa Hkh
O;atdksa osQ vusd mnkgj.kksa dks ns[k pqosQ gSa A

chtxf.kr esa O;atdksa (expressions) dks ,d osaQnzh; vo/kj.kk ekuk tkrk gS A ;g vè;k;
chth; O;atdksa ls lac¼ gksxk A tc vki bl vè;k; dks i<+ ysaxs] rks vkidks Kkr gks tk,xk
fd chth; O;atd fdl izdkj curs gSa] bUgsa fdl izdkj la;ksftr fd;k (feyk;k) tkrk gS]
buosQ eku ge oSQls Kkr dj ldrs gSa rFkk budk fdl izdkj mi;ksx fd;k tk ldrk gS A

12.2  O;atd fdl izdkj curs gSa \
vc ge Hkyh Hkk¡fr tkurs gSa fd ,d pj (variable) D;k gksrk gS A ge pjksa dks O;Dr djus
osQ fy,] v{kjksa x, y, l, m, ... bR;kfn dk iz;ksx djrs gSa A ,d pj osQ fofHkUu eku gks ldrs
gSa A bldk eku fuf'pr ugha gksrk gS A blosQ nwljh vksj vpj (constant) dk ,d fuf'pr eku
gksrk gS A vpjksa osQ mnkgj.k 4]100]&17] bR;kfn gSa A

ge pjksa vkSj vpjksa dks la;ksftr djosQ chth; O;atdksa dks cukrs gSa A blosQ fy,
ge ;ksx] O;odyu] xq.ku vkSj foHkktu dh lafØ;kvksa dk iz;ksx djrs gSa A ge]
4x + 5, 10y – 20 tSls O;atdksa dks igys gh ns[k pqosQ gSa A O;atd 4x + 5, ‘x’  pj osQ iz;ksx
ls cuk gS] ftlesa igys pj x dks vpj 4 ls xq.kk djosQ vkSj fiQj bl xq.kuiQy esa vpj 5
tksM+ dj izkIr fd;k tkrk gS A blh izdkj] 10y – 20 igys pj y dks vpj 10 ls xq.kk djosQ
vkSj fiQj bl xq.kuiQy esa ls 20 ?kVk dj izkIr fd;k tkrk gS A

mijksDr O;atd pjksa vkSj vpjksa dks la;ksftr djosQ izkIr fd, x, Fks A ge O;atdksa dks]
pjksa dks Lo;a mu pjksa ls vFkok vU; pjksa ls la;ksftr djosQ Hkh izkIr dj ldrs gSa A
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nsf[k, fd fuEufyf[kr O;atd fdl izdkj izkIr fd, tkrs gSa \
x2, 2y2, 3x2 – 5, xy, 4xy + 7

(i) O;atd x2 pj x dks Lo;a x ls xq.kk djosQ izkIr fd;k tkrk gS A
vFkkZr~ x × x = x2  gS A
ftl izdkj 4 × 4 = 42 fy[kk tkrk gS] mlh izdkj ge  x × x = x2. fy[krs gSa A bls
lkekU;r% x dk oxZ (x squared) i<+k tkrk gS A
¹ckn esa] tc vki ^?kkrkad vkSj ?kkr* okys vè;k; dk vè;;u djsaxs] rc vki vuqHko
djsaxs fd x2 dks x osQ mQij ?kkr 2 Hkh i<+k tk ldrk gSºA
blh izdkj] ge fy[k ldrs gSa % x × x × x = x3

lkekU;r%]  x3 dks x dk ?ku  (x cubed) i<+k tkrk gS A ckn esa] vki ;g vuqHko djsaxs
fd x3 dks x osQ mQij ?kkr 3 Hkh i<+k tk ldrk gS A
x, x2, x3, ... esa ls izR;sd x ls izkIr ,d chth; O;atd gS A

(ii) O;atd 2y2 dks y ls bl izdkj izkIr fd;k tkrk gS%  2y2 = 2 × y × y

;gk¡] ge  y dks y ls xq.kk djosQ y2 izkIr djrs gSa vkSj fiQj bl xq.kuiQy y2 dks 2 ls
xq.kk djrs gSa A

(iii) (3x2 – 5) esa] ge igys x2 izkIr djrs gSa vkSj fiQj mls 3 ls xq.kk djosQ 3x2  izkIr djrs
gSa A var esa] 3x2 – 5 ij ig¡qpus osQ fy,] ge 3x2 esa ls 5 dks ?kVkrs gSa A

(iv) xy esa] ge pj x dks ,d vU; pj y ls xq.kk djrs gSa A bl izdkj]
x × y = xyA

(v) 4xy + 7 esa] ge igys xy izkIr djrs gSa_ mls 4 ls xq.kk djosQ 4xy

izkIr djrs gSa vkSj fiQj fn;k gqvk O;atd izkIr djus osQ fy,]
4xy esa 7 tksM+rs gSa A

12.3  ,d O;atd osQ in

vHkh rd mQij geus i<+k gS fd O;atd fdl izdkj cuk, tkrs gSa] vc ge mls ,d
lqO;ofLFkr :i esa j[ksaxs A bl dk;Z osQ fy,] gesa ;g tkuus dh vko';drk gS fd ,d O;atd
osQ in (terms) vkSj muosQ xq.ku[kaM (factors) D;k gksrs gSa] vFkkZr~ muosQ vFkZ D;k gSa A

O;atd (4x + 5) ij fopkj dhft, A bl O;atd dks cukus osQ fy,] igys geus vyx ls
4 vkSj x dk xq.kk djosQ 4x cuk;k Fkk vkSj fiQj blesa 5 tksM+ fn;k Fkk A blh izdkj] O;atd
(3x2 + 7y) ij fopkj dhft, A ;gk¡] geus igys vyx ls 3, x vkSj x dk xq.kk djosQ 3x2 cuk;k
FkkA fiQj geus vyx ls 7 vkSj y dk xq.kk djosQ 7y cuk;k Fkk A 3x2 vkSj 7y cukus osQ ckn]
geus fn;k gqvk O;atd izkIr djus osQ fy,] budks tksM+ fn;k Fkk A

vki ik,¡xs fd ge ftrus Hkh O;atdksa ij dk;Z djrs gSa os lHkh blh :i esa ns[ks tk ldrs
gSa A buosQ Hkkx gksrs gSa tks vyx ls cuk, tkrs gSa vkSj fiQj tksM+ fn, tkrs gSaA O;atdksa osQ bl
izdkj osQ Hkkx] tks igys vyx ls cuk, tkrs gSa vkSj fiQj tksM+ fn, tkrs gSa] bl O;atd osQ
in dgykrs gSa A O;atd 4x2 – 3xy dks nsf[k, A ge dgrs gSa fd blosQ nks in  4x2 vkSj –3xy

gSa A in 4x2 ; 4, x vkSj  x dk xq.kuiQy gS rFkk in –3xy ; –3, x vkSj y dk xq.kuiQy gS A

crkb, fd fuEufyf[kr
O;atd fdl izdkj izkIr
fd, tkrs gSaa %
7xy + 5, x2y, 4x2 – 5x

iz;kl dhft,
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O;atdksa dks cukus osQ fy, inksa dks tksM+k tkrk gS A ftl izdkj O;atd (4x + 5) dks
cukus osQ fy, 4x vkSj 5 dks tksM+k tkrk gS] mlh izdkj O;atd (4x2–3xy) dks cukus osQ fy,
4x2 vkSj (– 3xy) dks tksM+k tkrk gS A bldk dkj.k 4x2 + (–3xy) = 4x2 – 3xy gksrk gS A

è;ku nhft, fd in esa Í.k (minus) fpÉ lfEefyr gksrk gS A O;atd 4x2 –3xy

esa] geus in dks 3xy u ysdj (–3xy) fy;k Fkk A blfy,] gesa ;g dgus fd
vko';drk ugha gS fd ,d O;atd dks cukus osQ fy,] inksa dks tksM+k ;k ?kVk;k tkrk
gS A blosQ fy, osQoy ;g dguk gh i;kZIr gS fd inksa dks tksM+k tkrk gS A

,d in osQ xq.ku[kaM

geus mQij ns[kk Fkk fd O;atd (4x2 – 3xy) osQ nks
in 4x2 vkSj –3xy gSa A in 4x2; 4, x vkSj x dk xq.kuiQy
gSA ge dgrs gSa fd 4, x vkSj x in 4x2 osQ xq.ku[kaM
(factors) gSa A ,d in vius xq.ku[kaMksa dk ,d
xq.kuiQy gksrk gS A in –3xy, xq.ku[kaMksa –3, x vkSj y
dk ,d xq.kuiQy gS A

ge ,d O;atd osQ inksa rFkk inksa osQ xq.ku[kaMksa
dks ,d lqfo/ktud vkSj vkd"kZd izdkj ls ,d
O;atd isM+ vkjs[k (tree diagram) }kjk fu:fir dj
ldrs gSa A O;atd (4x2 – 3xy) dk isM+ layXu vkÑfr
esa n'kkZ;k x;k gS A

è;ku nhft, fd isM+ vkjs[k esa] geus xq.ku[kaM osQ
fy, ¯cnqfdr js[kkvksa dk iz;ksx fd;k rFkk inksa osQ
fy, lrr js[kkvksa dk iz;ksx fd;k gS A ;g buosQ
fefJr u gksus osQ fy, fd;k x;k gS A

vkb, O;atd 5xy + 10 dk isM+ vkjs[k [khapsa A xq.ku[kaM ,sls fy[ks tk,¡ fd ftuosQ vkxs
xq.ku[kaM u gks losQ A bl izdkj] ge 5xy dks 5 × xy osQ :i esa ugha fy[krs gSa] D;ksafd xy osQ
vkxs vkSj Hkh xq.ku[kaM gks ldrs gSa A blh izdkj] ;fn x3 ,d in gksrk] rks bls x × x2 u fy[k
dj x× x × x fy[kk tk, A lkFk gh] ;kn jf[k, 1 dks vyx ls xq.ku[kaM ugha fy;k tkrk gS A

1. fuEufyf[kr O;atdksa esa dkSu&dkSu ls in gSa \ n'kkZb, fd ;s O;atd oSQls cuk, tkrs gSa A
izR;sd O;atd osQ fy, ,d isM+ vkjs[k Hkh [khafp, A
8y + 3x2, 7mn – 4, 2x2 y

2. ,sls rhu O;atd fyf[k,] ftuesa ls izR;sd esa pkj in gksaA

iz;kl dhft,
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xq.kkad

ge ,d in dks mlosQ xq.ku[kaMksa osQ ,d xq.kuiQy osQ :i esa fy[kuk lh[k pqosQ gSa A buesa

ls ,d xq.ku[kaM la[;kRed (numerical)  gks ldrk gS rFkk vU; chth; (algebraic) gks ldrs

gSa (vFkkZr~~ buesa pj gksrs gSa) A bl la[;kRed xq.ku[kaM dks in dk la[;kRed xq.kkad

(numerical coefficient) ;k osQoy xq.kkad dgrs gSa A bls 'ks"k in (tks Li"Vr% chth;

xq.ku[kaMksa dk xq.kuiQy gS) dk xq.kkad Hkh dgrs gSa A bl izdkj] in  5xy esa] xy dk xq.kkad 5 gS A

blh izdkj] in 10xyz, esa xyz dk xq.kkad 10 gS rFkk in –7x2y2 esa x2y2 dk xq.kkad –7 gS A

tc fdlh in dk xq.kkad + 1 gksrk gS] izk;% mls fy[krs le; NksM+ fn;k tkrk gS A

mnkgj.kkFkZ] 1x dks x fy[kk tkrk gS] 1x2y2 dks x2y2 fy[kk tkrk gS] bR;kfn A lkFk gh] xq.kkad

(–1) dks osQoy Í.k fpÉ (&) ls n'kkZ;k tkrk gS A bl izdkj] (&1)x dks –x fy[kk tkrk gS]

(–1) x2y2 dks –x2y2 fy[kk tkrk gS] bR;kfn A

dHkh&dHkh 'kCn xq.kkad dk iz;ksx ,d vf/d O;kid :i esa iz;ksx fd;k tkrk gS A bl

:i esa] ge dgrs gSa fd in 5xy esa] xy dk xq.kkad 5 gS] 5y dk xq.kkad x gS rFkk 5x dk

xq.kkad y gS A 10xy2 esa] xy2 dk xq.kkad 10 gS]

10y2 dk xq.kkad x gS rFkk 10x dk xq.kkad y2 gS A

bl izdkj] bls vf/d O;kid :i esa] xq.kkad

,d la[;kRed xq.ku[kaM gks ldrk gS ;k ,d

chth; xq.ku[kaM gks ldrk gS ;k nks ;k vf/d

xq.ku[kaMksa dk xq.kuiQy Hkh gks ldrk gS A bls

'ks"k xq.ku[kaMksa osQ xq.kuiQy dk xq.kkad dgk
tkrk gS A

mnkgj.k 1 fuEufyf[kr O;atdksa esa] os in Nk¡fV, tks vpj ugha gSa A muosQ la[;kRed
xq.kkad Hkh fyf[k, %
xy + 4, 13 – y2, 13 – y + 5y2, 4p2q – 3pq2 + 5

gy

Øe la[;k O;atd in (tks vpj ugha gS) la[;kRed xq.kkad

(i) xy + 4 xy 1

(ii) 13 – y2 – y2 –1

(iii) 13 – y + 5y2 –y –1

5y2 5

(iv) 4p2q – 3pq2 + 5 4p2q 4

– 3pq2 –3

fuEufyf[kr O;atdksa osQ inksa osQ
xq.kkadksa dh igpku dhft, %
4x – 3y, a + b + 5,

2y + 5, 2xy

iz;kl dhft,
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mnkgj.k 2

 (a) fuEufyf[kr O;atdksa esa x osQ D;k xq.kkad gSa \
4x – 3y, 8 – x + y, y2x – y, 2z – 5xz

(b) fuEufyf[kr O;atdksa esa y osQ D;k xq.kkad gSa \
4x – 3y, 8 + yz, yz2 + 5, my + m

gy

 (a) izR;sd O;atd esa] ge xq.ku[kaM x okys in dks ns[krs gSa A ml in dk 'ks"k Hkkx x dk
okafNr xq.kkad gksxk A

Øe la[;k O;atd xq.ku[kaM x okyk in x dk xq.kkad

(i) 4x – 3y 4x 4

(ii) 8 – x + y –x –1

(iii) y2x – y y2x y2

(iv) 2z – 5xz – 5xz – 5z

(b) bldh fof/ mijksDr (a) dh fof/ tSlh gh gS A

Øe la[;k O;atd xq.ku[kaM y okyk in y dk xq.kkad

(i) 4x – 3y – 3y –3

(ii) 8 + yz yz z

(iii) yz2 + 5 yz2 z2

(iv) my + m my m

12.4  leku vkSj vleku in
tc inksa osQ chth; xq.ku[kaM ,d tSls gh gksa] rks os in leku
in (like terms) dgykrs gSaA tc inksa osQ chth; xq.ku[kaM
fHkUu&fHkUu gksa] rks os vleku in (unlike terms) dgykrs gSa A
mnkgj.kkFkZ O;atd  2xy – 3x + 5xy – 4, esa inksa 2xy vkSj 5xy dks
nsf[k, A 2xy osQ xq.ku[kaM 2, x vkSj y gS A 5xy osQ xq.ku[kaM 5, x

vkSj y gSa A bl izdkj] buosQ chth; (vFkkZr~ os ftuesa pj gSa)
xq.ku[kaM ,d gh gSa vkSj blhfy, ;s leku in gSa A blosQ
foijhr] inksa 2xy vkSj –3x esa fHkUu&fHkUu chth; xq.ku[kaM gSa A
;s vleku in gSa A blh izdkj] in 2xy vkSj 4 vleku in gSa A lkFk gh] –3x vkSj 4 Hkh
vleku in gSa A

12.5  ,dinh] f}in] f=kin vkSj cgqin
og chth; O;atd ftlesa osQoy ,d in gks] ,dinh (monomial) dgykrk gS]
tSls 7xy, – 5m, 3z2, 4 bR;kfn A

fuEufyf[kr esa] leku inksa osQ
lewg cukb, %
12x, 12, – 25x, – 25, – 25y,

1, x, 12y, y

iz;kl dhft,
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,d O;atd ftlesa osQoy nks in gksa vkSj os vleku in gksa og
f}in (binomial) dgykrk gS] mnkgj.kkFkZ x + y, m – 5, mn + 4m,

a2 – b2 f}in gSa A O;atd 10pq ,d f}in ugha gS ;g ,d ,dinh
gS A O;atd (a + b + 5) ,d f}in ugha gS A blesa rhu in gSa A

,d O;atd ftlesa rhu in gksa] ,d f=kin (trinomial) dgykrk gS]

mnkgj.kkFkZ x + y + 7, ab + a +b, 3x2 – 5x + 2, m + n + 10 f=kin
gSa A ijarq O;atd ab + a + b + 5 ,d f=kin ugha gS blesa rhu in
u gksdj pkj in gSa A O;atd x +  y + 5x ,d f=kin ugha gS D;ksafd
in x vkSj 5xleku in gSa A

O;kid :i esa] ,d ;k] vf/d inksa okyk O;atd ,d cgqin (Polynomial) dgykrk gS A bl
izdkj] ,dinh] f}inh vkSj f=kinh Hkh cgqin gSa A

mnkgj.k 3 dkj.k lfgr crkb, fd inksa osQ fuEufyf[kr ;qXeksa esa dkSu&dkSu ls ;qXe
leku inksa osQ gSa rFkk dkSu&dkSu ls ;qXe vleku inksa osQ gSa %

(i) 7x, 12y (ii) 15x, –21x (iii) – 4ab, 7ba (iv) 3xy, 3x

(v) 6xy2, 9x2y (vi) pq2, – 4pq2 (vii) mn2, 10mn

gy

Øe ;qXe xq.ku[kaM chth; xq.ku[kaM leku@ fVIi.kh
la[;k ,d gh gSa ;k vleku

fHkUu&fHkUu gSa in

(i) 7x 7, x fHkUu&fHkUu vleku inksa esa pj fHkUu&fHkUu gSa
12y 12, y

(ii) 15x 15, x ,d gh gSa leku
–21x –21, x

(iii) – 4ab – 4, a, b ,d gh gaS leku ;kn jf[k,
7 ba 7,  b, a  ab = ba

(iv) 3xy 3, x, y fHkUu&fHkUu vleku pj y osQoy igys
3x 3, x in esa gS

(v) 6xy2 6, x, y, y fHkUu&fHkUu vleku nksuksa inksa esa pj rks ,d
9x2y 9, x, x, y tSls gSa_ ijarq budh

?kkrsa vyx vyx gSa

(vi) pq2 1, p, q, q ,d gh gSa leku è;ku nhft, la[;kRed
– 4pq2 – 4, p, q, q xq.kkad 1 fn[kk;k ugha tkrk gS

iz;kl dhft,

fuEufyf[kr O;atdks a dk s
,dinh] f}in vkSj f=kin osQ
:i esa oxhZÑr dhft, % a,

a + b, ab + a + b, ab +

a + b – 5, xy, xy + 5,

5x2 – x + 2, 4pq – 3q + 5p,

7, 4m – 7n + 10, 4mn + 7.
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fuEufyf[kr ljy pj.k vkidks ;g fu.kZ; ysus esa lgk;d gksaxs fd fn, gq, in leku in
gSa ;k vleku in gSa %

(i) la[;kRed xq.kkadksa ij è;ku u nhft, A inksa osQ chth; Hkkx ij viuk è;ku osQafnzr
dhft, A

(ii) inksa esa pjksa dh tk¡p dhft, A ;s ,d gh gksus pkfg, A
(iii) vc] inksa esa izR;sd pj dh ?kkrksa dh tk¡p dhft, A ;s ,d gh gksuh pkfg, A

è;ku nhft, fd leku inksa osQ ckjs es fu.kZ; ysrs le;] bu nks ckrksa ls dksbZ izHkko ugha
iM+rk gS % (1) inksa osQ la[;kRed xq.kkad rFkk (2) inksa esa pjksa osQ xq.kk djus dk Øe A

iz'ukoyh 12.1

1. fuEufyf[kr fLFkfr;ksa esa] pjksa] vpjksa vkSj vad xf.krh; lafØ;kvksa dk iz;ksx djrs gq,]
chth; O;atd izkIr dhft, %
(i) la[;k y esa ls  z dks ?kVkukA
(ii) la[;kvksa x vkSj y osQ ;ksx dk vk/k A
(iii) la[;k z  dks Lo;a mlls xq.kk fd;k tkrk gS A
(iv) la[;kvksa  p vkSj  q osQ xq.kuiQy dk ,d&pkSFkkbZ A
(v) nksuksa la[;kvksa x vkSj  y osQ oxks± dks tksM+k tkrk gS A
(vi) la[;kvksa m vkSj n osQ xq.kuiQy osQ rhu xqus esa la[;k 5 tksM+uk A
(vii) 10 esa ls la[;kvksa  y vkSj z xq.kuiQy dks ?kVkuk A
(viii) la[;kvksa a vkSj b osQ xq.kuiQy esa ls muosQ ;ksx dks ?kVkuk A

2.  (i) fuEufyf[kr O;atdksa esa inksa vksj muosQ xq.ku[kaMksa dks Nk¡fV, A inksa vkSj muosQ
xq.ku[kaMksa dks isM+ vkjs[kksa }kjk Hkh n'kkZb, A
(a) x – 3 (b) 1 + x + x2 (c) y – y3

(d) 5xy2 + 7x2y (e) – ab + 2b2 – 3a2

(ii) uhps fn, O;atdksa esa] inksa vkSj muosQ xq.ku[kaMksa dks Nk¡fV, A
(a) – 4x + 5 (b) – 4x + 5y (c) 5y + 3y2

(d) xy + 2x2y2 (e) pq + q (f) 1.2 ab – 2.4 b + 3.6 a

(g)
3

4
x + 

1

4
(h) 0.1 p2 + 0.2 q2

3. fuEufyf[kr O;atdksa esa inksa osQ la[;kRed xq.kkadksa] tks vpj u gksa] dh igpku dhft,A
(i) 5 – 3t2 (ii) 1 + t + t2 + t3 (iii) x + 2xy + 3y

(iv) 100m + 1000n (v) – p2q2 + 7pq (vi) 1.2 a + 0.8 b

(vii) 3.14 r2 (viii) 2 (l + b) (ix) 0.1 y + 0.01 y2

4. (a) os in igpkfu, ftuesa x gS vkSj fiQj buesa x dk xq.kkad fyf[k, A
(i) y2x + y (ii) 13y2 – 8yx (iii) x + y + 2

(iv) 5 + z + zx (v) 1 + x + xy (vi) 12xy2 + 25

(vii) 7 + xy2
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(b) os in igpkfu, ftuesa y2 gS vkSj fiQj buesa y2  dk xq.kkad fyf[k, A
(i) 8 – xy2 (ii) 5y2 + 7x (iii) 2x2y – 15xy2 + 7y2

5. fuEufyf[kr O;atdksa dks ,dinh] f}in vkSj f=kin osQ :i esa oxhZo`Qr dhft, %
(i) 4y – 7z (ii) y2 (iii) x + y – xy (iv) 100

(v) ab – a – b (vi) 5 – 3t (vii) 4p2q – 4pq2 (viii) 7mn

(ix) z2 – 3z + 8 (x) a2 + b2 (xi) z2 + z (xii) 1 + x + x2

6. crkb, fd fn, gq, inksa osQ ;qXe leku inksa osQ gSa ;k vleku inksa osQ gSa %

(i) 1, 100 (ii) –7x, 
5

2
x (iii) – 29x, – 29y

(iv) 14xy, 42yx (v) 4m2p, 4mp2 (vi) 12xz, 12x2z2

7. fuEufyf[kr esa leku inksa dks Nk¡fV, %
(a) – xy2, – 4yx2, 8x2, 2xy2, 7y, – 11x2, – 100x, – 11yx, 20x2y,

– 6x2, y, 2xy, 3x

(b) 10pq, 7p, 8q, – p2q2, – 7qp, – 100q, – 23, 12q2p2, – 5p2, 41, 2405p, 78qp,

13p2q, qp2, 701p2

12.6  chth; O;atdksa osQ ;ksx vkSj O;odyu
fuEufyf[kr leL;kvksa ij fopkj dhft, %

1. lfjrk osQ ikl oqQN o¡Qps gSa A vehuk osQ ikl mlls 10 o¡Qps vf/d gSa A vIiw dgrk
gS fd mlosQ ikl lfjrk vkSj vehuk osQ ikl oqQy ftrus o¡Qps gSa mlls 3 vf/d o¡Qps
gSa A vki vIiw osQ o¡Qpksa dh la[;k oSQls Kkr djsaxs \

pw¡fd ;g ugha fn;k x;k gS fd lfjrk osQ ikl fdrus o¡Qps gS] blfy, ge bUgsa x eku
ysrs gSa A vehuk osQ ikl buls 10 vf/d] vFkkZr~ x + 10 o¡Qps gSa A vIiw dgrk gS fd
mlosQ ikl lfjrk vkSj vehuk osQ oqQy o¡Qpksa ls 3 vf/d o¡Qps gSa A vr% ge lfjrk
vkSj vehuk osQ o¡Qpksa dk ;ksx Kkr djrs gSa vkSj ml ;ksx esa 3 tksM+rs gSa] vFkkZr~ ge x,

x + 10 vkSj 3 dks tksM+rs gSaA

2. jkew osQ firk dh orZeku vk;q jkew dh vk;q dh rhu xquh gS A jkew osQ nknkth dh vk;q
jkew vkSj jkew osQ firk dh vk;q osQ ;ksx ls 13 o"kZ vf/d gS A vki jkew osQ nknkth dh
vk;q fdl izdkj Kkr djsaxs \

pw¡fd jkew dh vk;q nh gqbZ ugha gS] blfy, vkb, bls y o"kZ eku ysa A rc] mlosQ firk
dh vk;q 3y o"kZ gS A jkew osQ nknkth dh vk;q Kkr djus osQ fy,] gesa jkew dh vk;q (y)

vkSj mlosQ firk dh vk;q (3y) dk ;ksx Kkr djosQ bl ;ksx esa 13 tksM+uk gksxk] vFkkZr~~
gesa y, 3y vkSj 13 dk ;ksx Kkr djuk iM+sxk A

3. ,d ckx esa] xqykc vkSj xsans osQ ikS/s oxkZdkj D;kfj;ksa esa yxk, tkrs gSa A ftl oxkZdkj
D;kjh esa xsans osQ iQwy yxk, tkrs gSa mldh Hkqtk dh yackbZ ml oxkZdkj D;kjh dh Hkqtk
dh yackbZ ls 3 ehVj vf/d gS] ftlesa xqykc osQ ikS/s yxk, x, gSa A xsans dh D;kjh
xqykc dh D;kjh ls {ks=kiQy esa fdruh cM+h gS \
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vkb, xqykc dh D;kjh dh Hkqtk dks l ehVj eku ysrs gSa A rc xsans dh D;kjh dh Hkqtk
(l + 3) ehVj gksxh A buosQ {ks=kiQy (oxZ ehVj esa) Øe'k% l2 vkSj (l + 3)2 gksaxs A bu nksuksa
dk varj gh ;g crk,xk fd xsans osQ ikS/ksa okyh D;kjh xqykcksa okyh D;kjh ls {ks=kiQy
esa fdruh cM+h gS A

mijksDr rhuksa fLFkfr;ksa esa] gesa chth; O;atdksa dks tksM+uk ;k ?kVkuk iM+k Fkk A nSfud thou
esa] blh izdkj dh vusd ,slh fLFkfr;k¡ gekjs lEeq[k vkrh gSa] tgk¡ gesa chth; O;atdksa dk iz;ksx
djuk iM+rk gS rFkk mu ij vadxf.krh; lafØ;k,¡ djuh iM+rh gSaA bl vuqPNsn esa] ge ;g

ns[ksaxs fd chth; O;atdksa dks fdl izdkj tksM+k vkSj ?kVk;k tkrk gS A

de ls de ,slh nks fLFkfr;ksa osQ ckjs es lksfp, ftuesa ls izR;sd esa vkidks nks chth; O;atdksa
dks cukus dh vko';drk iM+s vkSj mUgsa tksM+uk ;k ?kVkuk iM+s A

leku inksa dk tksM+uk vkSj ?kVkuk

ljyre O;atd ,dinh gksrs gSa A buesa osQoy ,d gh in gksrk gS A izkjaHk djus osQ fy,] ge
;g lh[ksaxs fd leku inksa dks fdl izdkj tksM+k ;k ?kVk;k tkrk gS A

l vkb, 3x vkSj 4x. dks tksM+sa A ge tkurs gSa fd x ,d la[;k gS
rFkk blhfy, 3x vkSj 4x Hkh la[;k,¡ gSa A.
vc, 3x + 4x = (3 × x) + (4 × x)

=  (3 + 4) × x    forj.k ;k caVu xq.k osQ iz;ksx ls
= 7 × x = 7x

;k 3x + 4x = 7x

lllll vkb, vc vkxs 8xy, 4xy vkSj 2xy dks tksM+sa A
     8xy + 4xy + 2xy = (8 × xy) + (4 × xy) + (2 × xy)

= (8 + 4 + 2) × xy

= 14 × xy = 14xy

;k 8xy + 4xy + 2xy = 14 xy

lllll vkb, 7n esa ls 4n dks ?kVk,¡ A
7n – 4n = (7 × n) – (4 × n)

= (7 – 4) × n = 3 × n = 3n

;k       7n – 4n = 3n

lllll blh izdkj] 11ab esa ls 5ab dks ?kVkb, A
11ab – 5ab = (11 – 5) ab = 6ab

blh izdkj] nks ;k vf/d leku inksa dk ;ksx ,d leku in gksrk gS] ftldk la[;kRed
xq.kkad lHkh leku inksa osQ xq.kkadksa osQ ;ksx osQ cjkcj gksrk gS A

iz;kl dhft,

pw¡fd pj] la[;k,¡ gh gSa] blfy, ge forj.k
xq.k dk iz;ksx dj ldrs gaSA
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blh izdkj] nks leku inksa dk varj ,d leku in gksrk gS] ftldk la[;kRed xq.kkad nksuksa
leku inksa osQ la[;kRed xq.kkadksa osQ varj osQ cjkcj gksrk gS A

è;ku nhft, fd vleku inksa dks ml izdkj tksM+k ;k ?kVk;k ugha tk ldrk] ftl
izdkj fd leku inksa dks tksM+ ;k ?kVk fy;k tkrk gS A blosQ mnkgj.k ge igys gh ns[k
pqosQ gSa A tc x esa 5 dks tksM+k tkrk gS] rks ge bl ifj.kke dks (x + 5) fy[krs gSa A è;ku nhft,
fd (x + 5) esa 5 vkSj x nksuksa gh in igys tSls gh gSa A blh izdkj] ;fn ge vleku inksa 3xy

vkSj 7 dks tksM+s] rks ;ksx 3xy + 7 gS A
;fn ge 3xy esa ls 7 ?kVk,¡] rks ifj.kke 3xy – 7 gS A

O;kid chth; O;atdksa dk tksM+uk vkSj ?kVkuk

vkb, oqQN mnkgj.k ysa %

lllll 3x + 11 vkSj 7x – 5 dks tksfM+, A
okafNr ;ksx  = 3x + 11 + 7x – 5

vc] ge tkurs gSa fd in 3x vkSj 7x leku in gSa rFkk 11 vkSj – 5 Hkh leku in gSa A
lkFk gh] 3x + 7x = 10 x vkSj 11 + (– 5) = 6 gSa A vr%] ge mijksDr ;ksx dks uhps fn,
vuqlkj ljy dj ldrs gSa%
;ksx = 3x + 11 + 7x – 5

= 3x + 7x + 11 – 5 (inksa dks iquO;ZofLFkr djus ij)
= 10x + 6

vr%] 3x + 11 + 7x – 5 = 10x + 6

lllll 3x + 11 + 8z vkSj 7x – 5 dks tksfM+, A
;ksx = 3x + 11 + 8z + 7x – 5

= 3x + 7x + 11 – 5 + 8z (inksa dks iquO;ZofLFkr djus ij)
è;ku nhft, fd geus leku inksa dks ,d lkFk j[kk gS rFkk vosQyk vleku in 8z mlh
izdkj jgrk gS A
vr%] ;ksx = 10x + 6 + 8z

lllll 3a – b + 4 esa ls a – b dks ?kVkb, A
varj = 3a – b + 4 – (a – b)

= 3a – b + 4 – a + b

è;ku nhft, fd fdl izdkj geus a – b dks dks"Bdksa esa
j[kk A rFkk fdl izdkj dks"Bdksa dks [kksyrs le; fpÉksa
dk è;ku j[kk gS leku inksa dks ,d lkFk j[kus osQ fy,]
inksa dks iquO;ZofLFkr djus ij]

varj =  3a – a – b + b + 4

= (3 – 1) a – (1 – 1) b + 4

varj = 2a + (0) b + 4 = 2a + 4

;k] 3a – b + 4 – (a – b) = 2a + 4

è;ku nhft, %

tSls – (5 – 3)=  –5 + 3 gS]
mlh izdkj – (a – b) = – a + b

gSA chth; inksa osQ fpÉksa ij
mlh izdkj dk;Z fd;k tkrk
gS] tSlkfd la[;kvksa osQ fpÉksa
osQ lkFk fd;k tkrk gSA
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vc] ge vH;kl osQ fy,] O;atdksa osQ ;ksx vkSj O;odyu ij oqQN vkSj mnkgj.k gy
djsaxs A

mnkgj.k 4 leku inksa dks ,df=kr djosQ] O;atd

12m2 – 9m + 5m – 4m2 – 7m + 10 dks ljy dhft, %

gy inksa dks iquO;ZofLFkr djus ij] gesa izkIr gksrk gS%

12m2 – 4m2 + 5m – 9m – 7m + 10

= (12 – 4) m2 + (5 – 9 – 7) m + 10

= 8m2 + (– 4 – 7) m + 10

= 8m2 + (–11) m + 10

= 8m2 – 11m + 10

mnkgj.k 5 30ab + 12b + 14a esa ls 24ab – 10b – 18a dks ?kVkb, A

gy 30ab + 12b + 14a – (24ab – 10b – 18a)

= 30ab + 12b + 14a – 24ab + 10b + 18a

= 30ab – 24ab + 12b + 10b + 14a + 18a

= 6ab + 22b + 32a

oSdfYid :i ls] ge O;atdksa dks ,d osQ uhps ,d djosQ bl izdkj j[krs
gSa fd leku in ,d gh lh/] vFkkZr~ LraHkksa esa jgsa] tSlk uhps n'kkZ;k x;k gS%

30ab + 12b + 14a

24ab  – 10b – 18a

–       +        +

 6ab  +  22b  +  32a

mnkgj.k 6 2y2 + 3yz, – y2 – yz – z2 vkSj  yz + 2z2 osQ ;ksx esa ls 3y2 – z2

vkSj – y2 + yz + z2 osQ ;ksx dks ?kVkb, A

gy igys ge 2y2 + 3yz, – y2 – yz – z2 vkSj  yz + 2z2 dks tksM+rs gSa A

    2y2 + 3yz

– y2 – yz – z2

+ yz + 2z2

y2 + 3yz + z2 (1)

fiQj ge] 3y2 – z2 vkSj –y2 + yz + z2 dks tksM+rs gSa A
3y2 – z2

– y2 + yz + z2

2y2 + yz (2)

iz;kl dhft,
 tksfM+, vkSj ?kVkb,%
(i) m – n, m + n

(ii) mn + 5 – 2, mn + 3

è;ku nhft, fd ,d in
?kVkus dk vFkZ gS fd mlosQ
;ksT; izfrykse dks tksM+ukA
vr%] –10b ?kVkus dk vFkZ
gS fd +10b tksM+uk] –18a

?kVkus dk vFkZ gS fd +18a

tksM+uk rFkk  24ab ?kVkus dk
vFkZ gS fd – 24ab dks
tksM+ukA ?kVk, tkus okys
O;atd osQ uhps n'kkZ, x,
fpÉ] ?kVkus dh izfØ;k dks
mfpr :i ls djus esa
lgk;d gksrs gSaA
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vc ge ;ksx (1) esa ls ;ksx (2) dks ?kVkrs gSa A
y2 + 3yz + z2

2y2 + yz

– –

– y2 + 2yz + z2

iz'ukoyh 12.2

1. leku inksa dks la;ksftr (feyk) djosQ ljy dhft, %
(i) 21b – 32 + 7b – 20b

(ii) – z2 + 13z2 – 5z + 7z3  – 15z

(iii) p – (p – q) – q – (q – p)

(iv) 3a – 2b – ab – (a – b + ab) + 3ab + b – a

(v) 5x2y – 5x2 + 3yx2 – 3y2 + x2 – y2 + 8xy2 – 3y2

(vi) (3y2 + 5y – 4) – (8y – y2 – 4)

2. tksfM+, %
(i) 3mn, – 5mn, 8mn, – 4mn

(ii) t – 8tz, 3tz – z, z – t

(iii) – 7mn + 5, 12mn + 2, 9mn – 8, – 2mn – 3

(iv) a + b – 3, b – a + 3, a – b + 3

(v) 14x + 10y – 12xy – 13, 18 – 7x – 10y + 8xy, 4xy

(vi) 5m – 7n, 3n – 4m + 2, 2m – 3mn – 5

(vii) 4x2y, – 3xy2, –5xy2, 5x2y

(viii) 3p2q2 – 4pq + 5, – 10 p2q2, 15 + 9pq + 7p2q2

(ix) ab – 4a, 4b – ab, 4a – 4b

(x) x2 – y2 – 1, y2 – 1 – x2, 1 – x2 – y2

3. ?kVkb, %
(i)  y2  esa ls –5y2

(ii) –12xy esa ls 6xy

(iii) (a + b) esa ls (a – b)

(iv) b (5 – a) esa ls a (b – 5)

(v) 4m2 – 3mn + 8 esa ls –m2 + 5mn

(vi) 5x – 10 esa ls – x2 + 10x – 5

(vii) 3ab – 2a2 – 2b2 esa ls 5a2 – 7ab + 5b2

(viii) 5p2 + 3q2 – pq esa ls 4pq – 5q2 – 3p2

4. (a) 2x2 + 3xy izkIr djus osQ fy,] x2 + xy + y2 esa D;k tksM+uk pkfg, \
(b) – 3a + 7b + 16 izkIr djus osQ fy,] 2a + 8b + 10 esa ls D;k ?kVkuk pkfg, \
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5. – x2 – y2 + 6xy + 20 izkIr djus osQ fy,] 3x2 – 4y2 + 5xy + 20 esa D;k fudky
ysuk pkfg, \

6. (a) 3x – y + 11 vkSj – y – 11 osQ ;ksx esa ls 3x – y – 11 dks ?kVkb, A
(b) 4 + 3x vkSj 5 – 4x + 2x2 osQ ;ksx esa ls 3x2 – 5x vkSj –x2 + 2x + 5 osQ ;ksx dks

?kVkb, A

12.7  fdlh O;atd dk eku Kkr djuk
ge tkurs gSa fd ,d chth; O;atd dk eku ml O;atd dks cukus okys pjksa osQ ekuksa ij fuHkZj
djrk gS A ,slh vusd fLFkfr;k¡ gSa] tgk¡ gesa O;atdksa osQ eku Kkr djus gksrs gSa] tSls fd ge
;g tk¡p djuk pkgrs gSa fd pj dk ,d fo'ks"k eku ,d fn, gq, lehdj.k dks larq"V djrk
gS ;k ugha A

tc ge T;kfefr vkSj izfrfnu dh xf.kr osQ lw=kksa dk iz;ksx djrs gSa] rks Hkh ge O;atdksa
osQ eku Kkr djrs gSa A mnkgj.kkFkZ] Hkqtk l okys oxZ dk {ks=kiQy l 2 gksrk gS A ;fn  l =  5 cm gS]
rks {ks=kiQy 52 cm2 = 25 cm2 gS A ;fn Hkqtk = 10 cm gS] rks {ks=kiQy 102 cm2 ;k 100 cm2 gS]
bR;kfn A ,sls oqQN vkSj mnkgj.kksa dks ge vxys vuqPNsn esa ns[ksaxs A

mnkgj.k 7 fuEufyf[kr O;atdksa osQ eku x = 2 osQ fy, Kkr dhft, %
(i) x + 4 (ii) 4x – 3 (iii) 19 – 5x2

(iv) 100 – 10x3

gy
(i) x + 4 esa, x = 2 j[kus ij] gesa x + 4 dk fuEufyf[kr eku izkIr gksrk gS%

x + 4 = 2 + 4 = 6

(ii) 4x – 3 esa, x = 2 j[kus ij] gesa izkIr gksrk gS%
4x – 3 = (4 × 2) – 3 = 8 – 3 = 5

(iii) 19 – 5x2 esa, x = 2  j[kus ij] gesa izkIr gksrk gS%
19 – 5x2 = 19 – (5 × 22) = 19 – (5 × 4) = 19 – 20 = – 1

(v) 100 – 10x3 esa, x = 2 j[kus ij] gesa izkIr gksrk gS %
100 – 10x3 = 100 – (10 × 23) = 100 – (10 × 8) [è;ku nhft, fd 23 = 8 gS]
= 100 – 80 = 20

mnkgj.k 8  fuEufyf[kr O;atdksa osQ eku Kkr dhft,] tc  n =  – 2

(i) 5n – 2 (ii) 5n2 + 5n – 2 (iii) n3 + 5n2 + 5n – 2 gS %

gy
(i) 5n – 2 esa] n = –2 j[kus ij] gesa izkIr gksrk gS%

5(– 2) – 2 = – 10 – 2 = – 12

(ii) 5n2 + 5n – 2 esa   n = –2 osQ fy,] 5n – 2 = –12 gS]
vkSj] 5n2 = 5 × (– 2)2 = 5 × 4 = 20 [pw¡fd (– 2)2 = 4]
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nksuksa dks feykus ij] geas izkIr gksrk gS %
5n2 + 5n – 2 = 20 – 12 = 8

(iii) vc] n = – 2 osQ fy,
5n2 + 5n – 2 = 8 gS rFkk
n3 = (–2)3 = (–2) × (–2) × (–2) = – 8 gSA
nksuksa osQ feykus ij]
n3 + 5n2 + 5n – 2 = – 8 + 8 = 0

vc ge nks pjksa osQ O;atdksa] tSls x + y, xy bR;kfn ij fopkj djsaxs A nks pjksa okys ,d
O;atd dk la[;kRed eku Kkr djus osQ fy,] gesa blesa nksuksa pjksa osQ eku j[kus dh
vko';drk gk srh gS A mnkgj.kkFk Z] x = 3 vkSj y = 5 osQ fy, (x + y) dk eku
3 + 5 = 8 gS A

mnkgj.k 9 a = 3 vkSj b = 2 osQ fy,] fuEufyf[kr O;atdksa osQ eku Kkr dhft,%
(i) a + b (ii) 7a – 4b (iii) a2 + 2ab + b2

(iv) a3 – b3

gy fn, gq, O;atdksa esa] a = 3 vkSj b = 2 j[kus ij] gesa izkIr gksrk gS %
(i) a + b = 3 + 2 = 5

(ii) 7a – 4b = 7 × 3 – 4 × 2 = 21 – 8 = 13.

(iii) a2 + 2ab + b2 = 32 + 2 × 3 × 2 + 22 = 9 + 12 + 4 = 25

(iv) a3 – b3 = 33 – 23 = 3 × 3 × 3 – 2 × 2 × 2 = 9 × 3 – 4 × 2 = 27 – 8 = 19

iz'ukoyh 12.3

1. ;fn m = 2 gS] rks fuEufyf[kr osQ eku Kkr dhft, %
(i) m – 2 (ii) 3m – 5 (iii) 9 – 5m

(iv) 3m2 – 2m – 7 (v)
5

2
4

m
�

2. ;fn p = – 2 gS] rks fuEufyf[kr osQ eku Kkr dhft, %
(i) 4p + 7 (ii) – 3p2 + 4p + 7 (iii) – 2p3 – 3p2 + 4p + 7

3. fuEufyf[kr O;atdksa osQ eku Kkr dhft,] tc x = –1 gS %
(i) 2x – 7 (ii) – x + 2 (iii) x2 + 2x + 1

(iv) 2x2 – x – 2

4. ;fn a = 2 vkSj b = – 2 gS] rks fuEufyf[kr osQ eku Kkr dhft, %
(i) a2 + b2 (ii) a2 + ab + b2 (iii) a2 – b2

5. tc a = 0 vkSj b = – 1 gS] rks fn, gq, O;atdksa osQ eku Kkr dhft, %
(i) 2a + 2b (ii) 2a2 + b2 + 1 (iii) 2a2b + 2ab2 + ab

(iv) a2 + ab + 2
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6. bu O;atdksa dks ljy dhft, rFkk buosQ eku Kkr dhft,] tc x dk eku 2 gS %
(i)  x + 7 + 4 (x – 5) (ii) 3 (x + 2) + 5x – 7

(iii) 6x + 5 (x – 2) (iv) 4(2x – 1) + 3x + 11

7. bu O;atdksa dks ljy dhft, rFkk buosQ eku Kkr dhft,] tc x = 3, a = – 1vkSj
b = – 2 gS%
(i) 3x – 5 – x + 9 (ii) 2 – 8x + 4x + 4

(iii) 3a + 5 – 8a + 1 (iv) 10 – 3b – 4 – 5b

(v) 2a – 2b – 4 – 5 + a

8.  (i) ;fn  z = 10 gS] rks z3 – 3(z – 10) dk eku Kkr dhft, %
(ii) ;fn  p = – 10 gS] rks p2 – 2p – 100 dk eku Kkr dhft, A

9. ;fn x = 0 ij 2x2 + x – a dk eku 5 osQ cjkcj gS] rks a dk eku D;k gksuk pkfg, \
10. O;atd 2(a2 + ab) + 3 – ab dks ljy dhft, vkSj bldk eku Kkr dhft,] tc

a = 5 vkSj b = – 3 gS A

12.8  chth; O;atdksa osQ iz;ksxµlw=k vkSj fu;e
ge igys Hkh ns[k pqosQ gSa fd xf.kr esa lw=kksa  (formulas) vkSj fu;e (rules) dks laf{kIr vkSj
O;kid :i esa] chth; O;atdksa dk iz;ksx djosQ fy[kk tk ldrk gS A ge uhps vusd
mnkgj.k ns[ksaxs %

lllll ifjeki lw=k
1. ,d leckgq f=kHkqt dk ifjeki = 3 × mldh Hkqtk dh yackbZ gksrk gS A ;fn bl leckgq

f=kHkqt dh Hkqtk dh yackbZ dks l ls O;Dr djsa] rks mldk ifjeki = 3l dk gksxk A
2. blh izdkj] ,d oxZ dk ifjeki = 4l gksrk gS] tgk¡ l  oxZ dh Hkqtk dh yEckbZ gS A
3. ,d le iapHkqt (regular pentagon) dk ifjeki = 5l gksrk gS] tgk¡ l mldh Hkqtk

dh yackbZ gS] bR;kfn A

lllll {ks=kiQy lw=k
1. ;fn ge ,d oxZ dh Hkqtk dks l ls O;Dr djsa] rks oxZ dk {ks=kiQy = l2 gksrk gS A
2. ;fn ge ,d vk;r dh yackbZ vkSj pkSM+kbZ dks Øe'k% l vkSj b ls O;Dr djsa] rks vk;r

dk {ks=kiQy = l × b = lb gksrk gS A
3. blh izdkj] ;fn ,d f=kHkqt dk vk/kj b vkSj mQpkabZ h gS] rks f=kHkqt dk

{ks=kiQy = 
b h bh×

=

2 2
 gksrk gS A

,d ckj fdlh nh gqbZ jkf'k osQ fy, lw=k] vFkkZr~~ chth; O;atd Kkr gks tk,] rks
ml jkf'k dk eku okafNr izfrca/ksa osQ varxZr ifjdfyr fd;k tk ldrk gS A

mnkgj.kkFkZ] yackbZ 3 cm dh Hkqtk okys ,d fn, gq, oxZ dk ifjeki] oxZ osQ
ifjeki osQ O;atd] vFkkZr~~ 4l esa l= 3 cm j[kus ij izkIr fd;k tkrk gS A
fn, gq, oxZ dk ifjeki = (4 × 3) cm = 12 cm
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blh izdkj] bl oxZ dk {ks=kiQy] oxZ osQ {ks=kiQy osQ O;atd] vFkkZr~~ l2 esa l = 3 cm j[k dj
izkIr fd;k tkrk gS A
fn, gq, oxZ dk {ks=kiQy = (3)2 cm2 = 9 cm2

lllll la[;k izfr:iksa (Patterns) osQ fy, fu;e

fuEufyf[kr dFkuksa dk vè;;u dhft, %

1. ;fn fdlh izkÑr la[;k dks n ls O;Dr fd;k tk, rks mldk ijorhZ (successor)

(n + 1) gksrk gS A ge bldh tk¡p fdlh Hkh izkÑr la[;k osQ fy, dj ldrs gSa A
mnkgj.kkFkZ] ;fn izkÑr la[;k 10 gS] rks mldk ifjorhZ 10 + 1 = 11 gS] tks loZfofnr
gS (Kkr gS) A

2. ;fn fdlh izkÑr la[;k dks n ls O;Dr fd;k tk,] rks 2n ,d le la[;k gksrh gS rFkk
(2n + 1) ,d fo"ke la[;k gksrh gS A vkb, bldh tk¡p dksbZ Hkh izkÑr la[;k] ekuk
15 ysdj djsa A vc] 2n = 2 ×15 = 30 gS] tks okLro esa ,d le la[;k gS rFkk
2n + 1 = 2 × 15 + 1 = 30 + 1 = 31 gS] tks okLro esa ,d fo"ke la[;k gS A

ekfpl dh rhfy;ksa] nk¡r lki+ Q djus dh lhdksa ;k ljdaMksa osQ cjkcj yackbZ osQ VqdM+ksa osQ NksVs
js[kk[kaMksa dks yhft, A mUgsa vkÑfr;ksa esa n'kkZ, vuqlkj izfr:iksa (patterns) esa tksfM+, %

 1. vkÑfr 12-1 esa cus iSVuZ dks nsf[k, A
blesa pkj js[kkvksa ls cus vkdkj  dh iqujko`fÙk gks jgh
gSS A tSlk fd vki ns[k ldrs gSa fd ,d vkdkj dks cukus
osQ fy, pkj js[kk[kaMksa dh vko';drk gksrh gS] nks vkdkjksa
osQ fy, 7] rhu vkdkjksa osQ fy, 10] bR;kfn js[kk[kaMksa dh
vko';drk gksrh gS A ;fn vkdkjksa dh la[;k n gks] rks
mUgsa cukus osQ fy, vko';d js[kk[kaMks a dh la[;k
(3n + 1) gksxh A vki bldh lR;rk dh tk¡p n = 1, 2,

3,...,10,... bR;kfn ysdj dj ldrs gSa A ;fn cuk,
x, vkdkjksa dh la[;k 3 gS] rks vko';d js[kk[kaMksa
dh la[;k 3 × 3 + 1= 10 gksrh] tSlkfd vkÑfr ls
Hkh ns[kk tkldrk gS A
2. vc vkÑfr 12-2 esa fn, iSVuZ ij fopkj dhft, A ;gk¡ vkdkj    dh iqujko`fÙk

gks jgh gS A vkdkjksa 1]2]3] ... dks cukus osQ fy, vko';d js[kk[kaMksa dh la[;k,¡
Øe'k% 3]5]7]9]---- gSa A Øe'k% ;fn  n cuk, x, vkdkjksa dh la[;k dks O;Dr djrk
gS rks vko';d js[kk[kaMksa dh la[;k O;atd (2n + 1) ls izkIr gksxh A O;atd lgh
gS ;k ugha] dh tk¡p vki n osQ fdlh Hkh eku dks ysdj dj ldrs gSa A mnkgj.kkFkZ]
n = 4  ysus ij] okafNr js[kk[kaMksa dh la[;k] 2n + 1 = (2 × 4) + 1 = 9, gksxh] tks
okLro esa  4  osQ cukus osQ fy, vko';d gS A

  bUgsa dhft,

vkÑfr 12-1

vkÑfr 12-2
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n'kkZ, x, vk/kjHkwr vkdkjksa dks ysdj mijksDr izdkj osQ iSVuZ cukb, %

¹vkdkjksa dks cukus osQ fy, vko';d js[kk[kaMksa dh la[;k nkb± vksj fy[kh gqbZ gS A lkFk gh n

vkdkjksa dks cukus osQ fy, vko';d js[kk[kaMksa osQ n'kkZus okyk O;atd Hkh nkbZa vksj fn;k gqvk gS Aº

vkxs cf<+, vkSj ,slh gh vkSj iSVuks± dh [kkst dhft, A

vkÑfr esa n'kkZ, vuqlkj] ¯cnqvksa (dots) osQ iSVuZ cukb, A ;fn vki ,d vkys[k

dkx”k ;k ¯cnqfdr dkx”k (dot paper) ysa] rks iSVuks± dks cukuk ljy jgsxk A

nsf[k, fd fdl izdkj ¯cnqvksa dks ,d oxZ osQ vkdkj esa O;ofLFkr fd;k x;k gS A ;fn

fdlh fof'k"V vkdkj esa ,d iafDr ;k ,d LraHk esa ¯cnqvksa dh la[;k pj n ysrs gSa] rks

vkdkj esa oqQy ¯cnqvksa dh la[;k O;atd n × n = n2 ls izkIr gksxh A mnkgj.kkFkZ n = 4

yhft, A ml vkdkj osQ fy, ftldh izR;sd iafDr (;k izR;sd LraHk) esa 4 ¯cnq gSa] rc

oqQy ¯cnqvksa dh la[;k  4 × 4 = 16 gksxh] ftls okLro esa vkÑfr ls ns[kk tk ldrk gS A

vki blh izdkj dh tk¡p n osQ vU; eku ysdj Hkh dj ldrs gSa A izkphu ;wukuh xf.krKksa
us bu la[;kvksa 1] 4] 9] 16] ...... dks oxZ la[;kvksa (square numbers) ls ukekafdr fd;kA

lllll oqQN vkSj la[;k iSVuZ

vkb, la[;kvksa osQ ,d vU; iSVuZ ij fopkj djsa] ftlesa gekjh lgk;rk osQ fy, dksbZ
vkÑfr cuh gqbZ ugha gS %         3, 6, 9, 12, ..., 3n, ...

;s la[;k,¡ 3 osQ xq.kt (multiples) gSa vkSj bUgsa 3 ls izkjaHk djrs gq, vkjksgh Øe esaa
O;ofLFkr fd;k x;k gS A n osa LFkku ij vkus okys in dks 3n ls O;Dr fd;k x;k gS bldh
lgk;rk ls] vki ljyrkiwoZd 10osa LFkku ij vkus okys in (tks 3 × 10 = 30 gS) rFkk 100
osa LFkku ij vkus okys in (tks 3 × 100 = 300 gS)] bR;kfn Kkr dj ldrs gSa A

   iz;kl dhft,

1

4

9

16

25

36

�
�
�
n2

�
�
�

  bUgsa dhft,
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lllll T;kfefr esa iSVuZ
,d prqHkqZt osQ fdlh 'kh"kZ ls mlosQ fdrus fod.kZ [khaps tk ldrs gSa \ tk¡p dhft, fd

budh la[;k ,d gS A
,d iapHkqt osQ ,d 'kh"kZ ls mlosQ fdrus fod.kZ [khap ldrs gSa \ tk¡p dhft, fd budh

la[;k nks gS A

,d "kVHkqt osQ ,d 'kh"kZ ls mlosQ fdrus fod.kZ [khaps tk ldrs gSa\ tk¡p dhft, ;g
la[;k 3 gS A

n Hkqtk okys fdlh cgqHkqt osQ ,d 'kh"kZ ls ge oqQy (n – 3) fod.kZ [khap ldrs gSa A
,d lIrHkqt (7 Hkqtk,¡) vkSj v"VHkqt (8 Hkqtk,¡) osQ fy,] mudh vkÑfr;k¡ [khap djosQ
bldh tk¡p dhft, A ;g la[;k ,d f=kHkqt (3 Hkqtk,¡) osQ fy, D;k gS \ è;ku nhft,
fd fdlh cgqHkqt osQ fdlh ,d 'kh"kZ ls [khaps x, fod.kZ mls mrus vukfuO;kih
(non-overlapping) (tks ,d nwljs dks u <drs gksa) f=kHkqtksa esa foHkkftr djrs gSa ftruh
fod.kks± dh la[;k ls vf/d 1 la[;k gksrh gS A

iz'ukoyh 12.4

1. cjkcj yackbZ osQ js[kk[kaMksa ls cuk, x, vadksa osQ iSVuZ dks nsf[k, A vki js[kk[kaMksa ls cus
gq, bl izdkj osQ vadksa dks bySDVªkWfud ?kfM+;ksa ;k oSQyoqQysVjksa ij ns[k ldrs gSa A

(a) ... ...

6 11 16 21 ... (5n + 1) ...

(b) ... ...

4 7 10 13 ... (3n + 1) ...

(c) ... ...

7 12 17 22 ... (5n + 2) ...

A B

C
D

A

B

C

DE

A

B C

D

EF
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;fn cuk, x, vadksa dh la[;k n yh tk,] rks mlosQ fy, vko';d js[kk[kaMksa dh (n)

la[;k n'kkZus okyk chth; O;atd izR;sd iSVuZ osQ nkb± vksj fy[kk x;k gS A

, ,   osQ izdkj osQ 5]10]100 vadksa dks cukus osQ fy, fdrus js[kk[kaMksa dh vko';drk

gksxh \
2. la[;k iSVuks± dh fuEufyf[kr lkj.kh dks iwjk djus osQ fy,] fn, gq, chth; O;atdksa dk

iz;ksx dhft, %

Øe O;atd in
la[;k igyk nwljk rhljk pkSFkk ik¡pok¡a ... nlok¡ … lkSok¡ …

(i) 2n – 1 1 3 5 7 9 - 19 - - -

(ii) 3n + 2 5 8 11 14 - - - - - -

(iii) 4n + 1 5 9 13 17 - - - - - -

(iv) 7n + 20 27 34 41 48 - - - - - -

(v) n2 + 1 2 5 10 17 - - - - 10,001 -

geus D;k ppkZ dh \
1. pjksa vkSj vpjksa ls chth; O;atd curs gSa A O;atdksa dks cukus osQ fy,] ge pjksa vkSj

vpjksa ij ;ksx] O;odyu] xq.ku vkSj foHkktu dh lafØ;k,¡ djrs gSa A mnkgj.kkFkZ] O;atd
4xy + 7 pjksa x vkSj y rFkk vpjksa 4 vkSj 7 ls cuk;k x;k gS A vpj 4 rFkk pjksa x vkSj
y dks xq.kk djosQ 4xy cukdj mlesa 7 tksM+ dj 4xy + 7 cuk;k tkrk gS A

2. O;atd inksa ls feydj curs gSa A inksa dks tksM+ dj O;atd cuk;k tkrk gS A mnkgj.kkFkZ]
inksa  4xy vkSj 7 dks tksM+us ls O;atd 4xy + 7 cu tkrk gS A

3. ,d in] xq.ku[kaMksa dk ,d xqq.kuiQy gksrk gS A O;atd 4xy + 7 esa in 4xy xq.ku[kaMksa
x, y vkSj 4 dk ,d xq.kuiQy gS A pjksa okys xq.ku[kaM chth; xq.ku[kaM dgykrs gSa A

4. in dk xq.kkad mldk la[;kRed xq.ku[kaM gksrk gS A dHkh&dHkh in dk dksbZ Hkh ,d
xq.ku[kaM in osQ 'ks"k Hkkx dk xq.kkad dgykrk gS A

5. ,d ;k vf/d inksa ls cuk O;atd ,d cgqin dgykrk gS A fof'k"V :i ls] ,d in
okyk O;atd ,dinh] nks inksa okyk O;atd f}in rFkk rhu inksa okyk O;atd f=kin
dgykrk gS A

6. os in ftuesa chth; xq.ku[kaM ,d tSls gksa] leku in dgykrs gSa rFkk fHkUu&fHkUu
chth; xq.ku[kaMksa okys in vleku in dgykrs gSa A bl izdkj 4xy vkSj –3xy leku
in gSa] ijarq 4xy  vkSj –3x leku in ugha gSa A

7. nks leku inksa dk ;ksx (;k varj) ,d vU; leku in gksrk gS] ftldk xq.kkad mu
leku inksa osQ xq.kkadksa osQ ;ksx (;k varj) osQ cjkcj gksrk gS A bl izdkj]
8xy – 3xy = (8 – 3 )xy, vFkkZr~~ 5xy A
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8. tc ge nks chth; O;atdksa dks tksM+rs gSa] rks leku inksa dks] mQij o£.kr fu;e osQ
vuqlkj tksM+k tkrk gS_ tks leku in ugha gSa mUgsa oSls gh NksM+ fn;k tkrk gSA bl izdkj]
4x2 + 5x vkSj 2x + 3 dk ;ksx 4x2 + 7x + 3 gS A ;gk¡ leku in 5x vkSj 2x tqM+ dj
7x cu tkrs gSa rFkk vleku inksa 4x2 vkSj 3 dks oSls gh NksM+ fn;k tkrk gS A

9. ,d lehdj.k dks gy djus vkSj fdlh lw=k dk iz;ksx djus tSlh fLFkfr;ksa esa] gesa ,d
O;atd dk eku Kkr djus dh vko';drk gksrh gS A chth; Oa;td dk eku mu pjksa
osQ ekuksa ij fuHkZj djrk gS] ftuls og cuk;k x;k gS A bl izdkj] x = 5 osQ fy,
7x – 3 dk eku 32, gS D;ksafd 7 × 5 – 3 = 32 gS A

10. xf.kr esa] chth; O;atdksa dk iz;ksx djrs gq,] fu;eksa vkSj lw=kksa dks laf{kIr vkSj O;kid
:i esa fy[kk tkrk gS A

bl izdkj] vk;r dk {ks=kiQy = lb, gS] tgk¡ l vk;r dh yackbZ rFkk b vk;r dh
pkSM+kbZ gS A

,d la[;k iSVuZ (;k vuqØe) dk O;kid (nok¡ )  in] n esa ,d O;atd gksrk gS A bl
izdkj] la[;k iSVuZ 11, 21, 31, 41, . . . dk n ok¡ in (10n + 1) gS A
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