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q bl iqLrd dh fcØh bl 'krZ osQ lkFk dh xbZ gS fd izdk'kd dh iwoZ vuqefr osQ fcuk
;g iqLrd vius ewy vkoj.k vFkok ftYn osQ vykok fdlh vU; izdkj ls O;kikj }kjk
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vkeq[k

jk"Vªh; ikB~;p;kZ dh :ijs[kk (2005) lq>krh gS fd cPpksa osQ LowQyh thou dks ckgj osQ thou ls tksM+k tkuk pkfg,A
;g fl¼kar fdrkch Kku dh ml fojklr osQ foijhr gS ftlosQ izHkkoo'k gekjh O;oLFkk vkt rd LowQy vkSj ?kj osQ
chp varjky cuk, gq, gSA u;h jk"Vªh; ikB~;p;kZ ij vk/kfjr ikB~;Øe vkSj ikB~;iqLrosaQ bl cqfu;knh fopkj ij vey
djus dk iz;kl gSA bl iz;kl esa gj fo"k; dks ,d e”kcwr nhokj ls ?ksj nsus vkSj tkudkjh dks jVk nsus dh izo`fÙk dk
fojks/ 'kkfey gSA vk'kk gS fd ;s dne gesa jk"Vªh; f'k{kk uhfr (1986) esa of.kZr cky&osaQfnzr O;oLFkk dh fn'kk esa
dki+ Qh nwj rd ys tk,¡xsA

bl iz;Ru dh liQyrk vc bl ckr ij fuHkZj gS fd LowQyksa osQ izkpk;Z vkSj vè;kid cPpksa dks dYiuk'khy
xfrfof/;ksa vkSj lokyksa dh enn ls lh[kus vkSj lh[kus osQ nkSjku vius vuqHko ij fopkj djus dk volj nsrs gSaA gesa
;g ekuuk gksxk fd ;fn txg] le; vkSj vk”kknh nh tk, rks cPps cM+ksa }kjk lkSaih xbZ lwpuk&lkexzh ls tqM+dj vkSj
tw>dj u, Kku dk l`tu dj ldrs gSaA f'k{kk osQ fofo/ lk/uksa ,oa lzksrksa dh vuns[kh fd, tkus dk izeq[k dkj.k
ikB~;iqLrd dks ijh{kk dk ,dek=k vk/kj cukus dh izo`fÙk gSA ltZuk vkSj igy dks fodflr djus osQ fy, ”k:jh gS
fd ge cPpksa dks lh[kus dh izfØ;k esa iwjk Hkkxhnkj ekusa vkSj cuk,¡] mUgsa Kku dh fu/kZfjr [kqjkd dk xzkgd ekuuk
NksM+ nsaA

;s mís'; LowQy dh nSfud ¯”knxh vkSj dk;Z'kSyh esa dki+ Qh isQjcny dh ek¡x djrs gSaA nSfud le;&lkj.kh esa
yphykiu mruk gh ”k:jh gS] ftruk okf"kZd dSysaMj osQ vey esa pqLrh] ftlls f'k{k.k osQ fy, fu;r fnuksa dh la[;k
gdhdr cu losQA f'k{k.k vkSj ewY;kadu dh fof/;k¡ Hkh bl ckr dks r; djsaxh fd ;g ikB~;iqLrd LowQy esa cPpksa
osQ thou dks ekufld ncko rFkk cksfj;r dh txg [kq'kh dk vuqHko cukus esa fdruh izHkkoh fl¼ gksrh gSA cks> dh
leL;k ls fuiVus osQ fy, miyC/ le; dk è;ku j[kus dh igys ls vf/d lpsr dksf'k'k dh gSA bl dksf'k'k dks
vkSj xgjkus osQ ;Ru esa ;g ikB~;iqLrd lksp&fopkj vkSj foLe;] NksVs lewgksa esa ckrphr ,oa cgl vkSj gkFk ls dh tkus
okyh xfrfof/;ksa dks izkFkfedrk nsrh gSA

,u-lh-bZ-vkj-Vh- bl iqLrd dh jpuk osQ fy, cukbZ xbZ ikB~;iqLrd fuekZ.k lfefr osQ ifjJe osQ fy, o`QrKrk
O;Dr djrh gSA ifj"kn~ bl  ikB~;iqLrd osQ lykgdkj lewg osQ vè;{k izksi+ sQlj t;ar fo".kq ukjyhdj vkSj bl iqLrd
osQ lykgdkj MkW- ân;dkar nhoku dh fo'ks"k vkHkkjh gSA bl ikB~;iqLrd osQ fodkl esa dbZ f'k{kdksa us ;ksxnku fn;k_
bl ;ksxnku dks laHko cukus osQ fy, ge muosQ izkpk;ks± osQ vkHkkjh gSaA ge mu lHkh laLFkkvksa vkSj laxBuksa osQ izfr o`QrK
gSa ftUgksaus vius lalk/uksa] lkexzh rFkk lg;ksfx;ksa dh enn ysus esa gesa mnkjrkiwoZd lg;ksx fn;kA ge] fo'ks"k :i ls
ekè;fed ,oa mPprj f'k{kk foHkkx] ekuo lalk/u fodkl ea=kky; }kjk izks- e`.kky fejh vkSj izks- th-ih- ns'kikaMs dh
vè;{krk esa xfBr] jk"Vªh; ekuhVfjax lfefr }kjk iznÙk cgqewY; le; ,oa ;ksxnku osQ fy, o`QrK gSaA O;oLFkkxr
lq/kjksa vkSj vius izdk'kuksa esa fujarj fu[kkj ykus osQ izfr lefiZr ,u-lh-bZ-vkj-Vh- fVIif.k;ksa ,oa lq>koksa dk Lokxr djsxh
ftuls Hkkoh la'kks/uksa esa enn yh tk losQA

funs'kd
u;h fnYyh  jk"Vªh; 'kSf{kd vuqla/ku
30 uoacj 2007 vkSj izf'k{k.k ifj"kn~
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ikB~;iqLrdksa esa ikB~; lkexzh dk iqul±;kstu

dksfoM&19 egkekjh dks ns•rs gq,] fo|kfFkZ;ksa osQ Åij ls ikB~; lkexzh dk cks> de djuk vfuok;Z gSA jk"Vªh; f'k{kk
uhfr] 2020 esa Hkh fo|kfFkZ;ksa osQ fy, ikB~; lkexzh dk cks> de djus vkSj jpukRed uT+kfj, ls vuqHkokRed vfèkxe
osQ volj çnku djus ij T+kksj fn;k x;k gSA bl ì"BHkwfe esa] jk"Vªh; 'kSf{kd vuqla/ku vkSj çf'k{k.k ifj"kn~ us lHkh d{kkvksa
esa ikB~;iqLrdksa dks iqul±;ksftr djus dh 'kq#vkr dh gSA bl çfØ;k esa jk-'kS-v-ç-i- }kjk igys ls gh fodflr d{kkokj
lh•us osQ çfriQyksa dks è;ku esa j•k x;k gSA

ikB~; lkefxz;ksa osQ iqul±;kstu esa fuEufyf•r fcanqvksa dks è;ku esa j•k x;k gS&&

• ,d gh d{kk esa vyx&vyx fo"k;ksa osQ varxZr leku ikB~; lkexzh dk gksuk_
• ,d d{kk osQ fdlh fo"k; esa mlls fupyh d{kk ;k Åij dh d{kk esa leku ikB~; lkexzh dk gksuk_
• dfBukbZ Lrj_
• fo|kfFkZ;ksa osQ fy, lgt :i ls lqyHk ikB~; lkexzh dk gksuk] ftls f'k{kdksa osQ vf/d gLr{ksi osQ fcuk] os

•qn ls ;k lgikfB;ksa osQ lkFk ikjLifjd :i ls lh• ldrs gksa_
• orZeku lanHkZ esa vçklafxd lkexzh dk gksukA

orZeku laLdj.k] Åij fn, x, ifjorZuksa dks 'kkfey djrs gq, rS;kj fd;k x;k iqul±;ksftr laLdj.k gSA
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izLrkouk

izLrqr iqLrd mPprj izkFkfed  Ükà[kyk dh vafre iqLrd gSA xf.kr vf/xeu dks fHkUu izdkj ls ifjHkkf"kr djuk ,d
jkspd ;k=kk jgh gSA ,slh lkexzh dh jpuk djrs le;] tks bl Lrj osQ f'k{kk£Fk;ksa dh #fp dks lacksf/r djs rFkk muosQ
fy, ,d i;kZIr vkSj lqxE; pqukSrh gks] xf.kr dh izo`Qfr dks lqjf{kr djus vkSj ;g iz'u fd xf.kr D;ksa i<+sa] dks
lfEefyr djus dk iz;kl fd;k x;k gSA xf.kr osQ mís'; ij vusd n`f"Vdks.k jgs gSaA ;s n`f"Vdks.k iw.kZr;k mi;ksxh ls
laiw.kZr;k lkSan;Ziw.kZ ;k lq#fpiw.kZ vocks/ukssa rd fopfjr gSaA bu nksuksa dk gh varr% lkj gS fd vo/kj.kksa esa u my>uk
rFkk thou esa izfrHkkxh cuus osQ fy, f'k{kkFkhZ dks miyC/ midj.kksa esa lao/Zu djukA NCF esa fopkjksa vkSj 'kk;n vuqHkoksa
osQ Hkh xf.krh;dj.k dh {kerk fodflr djus ij cy fn;k x;k gSA og {kerk ftlls ,d le`¼ thou vkSj vklikl
osQ ifjos'k ls vFkZiw.kZ laca/ Kkr djus osQ la?k"kZ esa xf.kr }kjk iznku fd, x, fopkjksa vkSj :ijs[kk dks le>us esa lgk;rk
gksrh gSA

bls le>uk rd Hkh ljy ugha gS] bldks fØ;kfUor djuk rks vkSj Hkh vf/d dfBu gSA ijarq NCF us blesa ,d
vkSj dfBu y{; tksM+ fn;k gSA ;g y{; gS fd d{kk esa ;k mlosQ ckgj xf.kr djus esa ml vk;q osQ izR;sd O;fDr
dks lac¼ fd;k tk,A ;gh og mís'; gS ftls ge bl  Ükà[kyk esa izsfjr djus dk iz;kl djrs vk jgs gSaA

blfy, geus cPpksa dks fparu esa O;Lr j[kus] gy dh xbZ leL;kvkas @ dk;ks± vkSj muosQ fopkjksa dks roZQlaxr :i ls
Lo;a vius fu;e vkSj ifjHkk"kk,¡ jfpr djus osQ fy, LFkku iznku fd;k gSA cy bl ckr ij ugha gS fd ,YxksfjFeksa dks ;kn
j[kk tk,] tfVy vadxf.krh; leL;kvksa dks gy fd;k tk, ;k miifÙk;ksa dks ;kn j[kk tk,] vfirq cy bl ckr ij gS
fd ;g le>uk fd xf.kr oSQls dk;Z djrh gS rFkk ml fof/ dh igpku djus esa leFkZ gksuk gS ftlls leL;k,¡ gy djus
dh vksj vxzlj gksus esa lgk;rk gksrh gSA

lcls egÙoiw.kZ ¯prk gekjs lEeq[k ;g lqfuf'pr djus dh Fkh fd bl Lrj ij lHkh fo|kFkhZ xf.kr lh[ksa rFkk
xf.kr dks nSfud thou ls lacaf/r djus esa fo'oLrrk vuqHko djuk izkjaHk djus yxsaA geus iqLrd dks i<+us esa cPpksa
dh lgk;rk djus rFkk izR;sd pj.k ij tgk¡ u;h vo/kj.kk izLrqr dh tkrh gS] mUgsa jksdus vkSj ̄ pru djkus dk iz;Ru
fd;k gSA bl iqLrd dh Hk;kogrk dks de djus osQ fy,] geus vko`Qfr;ksa vkSj vkjs[kksa dk iz;ksx fd;k gSA ;s vko`Qfr
vkSj vkjs[k ikB~;lkexzh osQ lkFk feydj cPps dks vo/kj.kk le>us esa lgk;rk djrs gSaA iwjh  Ükà[kyk esa vkSj bl iqLrd
esa Hkh] geus rduhdh 'kCnksa osQ iz;ksx vkSj tfVy lw=kksa ls cpus dk iz;Ru fd;k gSA geus vusd ckrsa fo|k£Fk;ksa ij mudh
O;k[;k djus vkSj mUgsa Lo;a vius 'kCnksa esa fy[kus osQ fy, NksM+ nh gSaA

geus ,d ,slh Hkk"kk dk iz;ksx djus dk iz;kl fd;k gS ftls cPps vklkuh ls le> losaQA oqQN ckrksa ij è;ku
vkd£"kr djus osQ fy, foKkiu&laosQrksa dk iz;ksx djosQ yacs Li"Vhdj.kksa osQ Hkkj dks de djus dk iz;kl fd;k x;k
gSA ;s vko`Qfr;k¡ vkSj iwjd] ,dfn"Vrk dks rksM+us rFkk lanHkZ iznku djus dk Hkh iz;Ru djrs gSaA

d{kk 8 d{kk 9 osQ fy, ,d lsrq gS] tgk¡ cPps vf/d vkSipkfjd xf.kr djsaxsA ;gk¡ iz;Ru ;g fd;k x;k gS fd
oqQN fopkjksa dks ,sls :i esa fn;k tk,] tks vkSipkfjd cuus dh vksj vxzlj gksaA mijksDr iqLrd esa lfEefyr dk;ks± esa
;g vk'kk dh tkrh gS fd cPpk ,slh Hkk"kk osQ fujarj iz;ksx ls O;kidhdj.k djsA

bl ikB~;iqLrd dks fodflr djus okys ny esa vuqHkoh rFkk cPpksa }kjk xf.kr lh[kus dks egÙo nsus okys vè;kid
lfEefyr FksA bl ny esa ,sls Hkh lnL; Fks ftUgsa xf.kr f'k{k.k&vf/xe ij vuqla/ku dk vuqHko Fkk rFkk cPpksa osQ
fy, lkexzh fu£er djus dk Hkh vuqHko FkkA bl ikB~;iqLrd dks fodflr djrs le;] d{kk 6 vkSj 7 dh ikB~;iqLrdksa
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ij izkIr lq>koksa dks è;ku esa j[kk x;k gSA iqLrd fodflr djus dh bl izfØ;k esa ikaMqfyfi ij vk;ksftr leh{kk
dk;Z'kkyk esa vè;kidksa osQ lkFk gqbZ ppkZ,¡ Hkh lfEefyr gSaA

eSa] izksi+ sQlj o`Q".k oqQekj] funs'kd ,u-lh-bZ-vkj-Vh-] izksi+ sQlj th- jfoUnzk] la;qDr funs'kd ,u-lh-bZ-vkj-Vh- rFkk
izksi+ sQlj gqoqQe ̄lg] vè;{k Mh-bZ-,l-,e- osQ izfr vius ny dh vksj ls vkHkkj izdV djuk pkgw¡xk] ftUgksaus gesa Lora=krk
vkSj iw.kZ lgk;rk osQ lkFk ;g dk;Z djus dk volj iznku fd;kA eSa foKku ,oa xf.kr osQ lykgdkj lewg osQ vè;{k
izks- ts- oh- ukjyhdj dk Hkh muosQ lq>koksa osQ fy, vkHkkjh gw¡A eSa ,u-lh-bZ-vkj-Vh- ls vius ny osQ lnL;ksa izks- ,l-
osQ- ̄ lg xkSre vkSj MkW- oh-ih- ̄ lg rFkk fo'ks"k :i ls MkW- vk'kqrks"k osQ- o>yokj dk vkHkkjh gw¡] ftUgksaus bl dk;Z dk
leUo;u fd;k rFkk laHko O;oLFkk,¡ dhaA var esa] eq>s ,u-lh-bZ-vkj-Vh- osQ izdk'ku foHkkx dk mldh lgk;rk vkSj lykg
osQ fy, rFkk fo|k Hkou osQ mu O;fDr;ksa dk Hkh] ftUgksaus bl iqLrd osQ fuekZ.k esa lgk;rk dh] vkHkkj izdV djuk
pkfg,A ;g dgus dh vko';drk ugha gS] ijarq eSa ;g dgs fcuk jg ugha ldrk fd lHkh ys[kdksa us ,d ny dh rjg
dk;Z fd;k rFkk geus ,d nwljs osQ fopkjksa vkSj lykg dks Lohdkj fd;kA geus viuh laiw.kZ {kerk osQ lkFk dk;Z fd;k
gS vkSj vk'kk djrs gSa fd ge vius lEeq[k izLrqr pqukSrh osQ lkFk oqQN U;k; dj ik, gSaA

lkexzh fodflr djus dh izfØ;k ,d lrr izfØ;k gS vkSj ge bl iqLrd dks vkSj Hkh vf/d vPNk cukuk pkgsaxsA
bl iqLrd ij lq>koksa vkSj fVIif.k;ksa dk lg"kZ Lokxr fd;k tk,xkA

MkW- ,p- osQ- nhoku
eq[; lykgdkj

ikB~;iqLrd fodkl lfefr

viii
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f'k{kd osQ fy, nks 'kCn

;g bl  Ükà[kyk dh rhljh vkSj vafre iqLrd gSA ;g xf.kr osQ xw<+ fl¼karksa ,oa fopkjksa dks le>us esa fo|k£Fk;ksa dh
lgk;rk osQ fy, 'kq: dh xbZ izfØ;k dk foLrkj gSA gekjs fo|k£Fk;ksa dks xf.krh; fopkjksa ls tw>us ,oa mudk mi;ksx
lh[kus osQ fy, roZQlaxr vk/kj dh vko';drk gS ftlls os xw<+ jgL;ksa dks le>us] vfHkx`ghrksa osQ mi;ksx vkSj u, lw=kksa
dh jpuk djus ;ksX; cusaA jk"Vªh; ikB~;p;kZ :ijs[kk 2005 (NCF-2005) esa mYysf[kr eq[; ¯cnq cPpksa esa xf.kr dh
lgk;rk ls O;kid ;ksX;rk,¡ fodflr djus] tfVy ifjdyuksa ls nwj jgus vkSj dyu fof/ ls le> iSnk djus ,oa le>
dk ,d <k¡pk rS;kj djus dk lq>ko nsrs gSaA tSlk fd vki tkurs gSa] xf.krh; fopkj osQoy crkus ls fodflr ugha gksrs
gSaA osQoy O;k[;k djus ls Hkh ;s fopkj cPpksa dks le> esa ugha vkrs gSaA cPpksa dks vo/kj.kkvksa dh Lo;a viuh :ijs[kk
dh vko';drk gS vkSj mUgsa ,d ,sls d{kk&d{k dh vko';drk gS tgk¡ ij os vius fopkjksa ij ppkZ dj losaQ] viuh
leL;kvksa dk lek/ku <w¡<+ losaQ] u;h leL;k,¡ cuk losaQ] leL;k gy djus dh viuh fof/ <w¡<+ losaQ vkSj Lo;a viuh
ifjHkk"kk,¡ rS;kj dj losaQA

tSlk fd ge igys dg pqosQ gSa] cPpksa dks ;g lh[kus esa lgk;rk djuk vko';d gS fd os ikB~;iqLrd ,oa xf.kr
ls lacaf/r nwljh iqLrdksa dks le> osQ lkFk i<+saA Li"Vr% lkexzh osQ vè;;u dh vko';drk cPps dks vkSj vf/d xf.kr
lh[kus esa lgk;rk djus osQ fy, gSA o`Qi;k d{kk 8 esa bl ckr dk è;ku jf[k, fd fo|k£Fk;ksa us D;k lh[kk gS vkSj mUgsa
,slh fo"k;&oLrq i<+us ossQ vf/d volj iznku dhft, ftuesa laosQrksa lfgr Hkk"kk dk mi;ksx fd;k x;k gks vkSj fdlh
izdkj dh vf/drk osQ fcuk y?kqrk ,oa laf{kIrrk gksA blosQ fy, ;fn laHko gS rks mUgsa nwljh fo"k;&oLrq Hkh i<+us nsaA
vki muosQ }kjk lh[ks tk jgs HkkSfrd foKku vkSj jlk;u foKku osQ lehdj.kksa dk muosQ }kjk lh[ks x, xf.kr osQ fopkjksa
osQ lkFk laca/ LFkkfir dj ldrs gSaA ;s fofHkUu fo"k;ksa osQ lanHkZ xf.kr osQ mís'; ,oa :ijs[kk rS;kj djus esa mudh
lgk;rk djsaxsA mUgsa roZQlaxr rdks± dh fiQj ls jpuk djus ;ksX; gksus dh vko';drk gS vkSj bUgsa nwljs {ks=kksa ls laca/
LFkkfir djrs le; oqQN dkj.kksa ,oa ca/uksa dks le>us dh vko';drk gSA d{kk 8 osQ cPpksa dks bu lHkh osQ fy, volj
iznku djus dh vko';drk gSA

tSlk fd ge igys gh ”kksj nsdj dg pqosQ gSa fd mPp izkFkfed Lrj ij xf.kr xw<+ gksus osQ lkFk&lkFk cPps osQ
vuqHko vkSj okrkoj.k osQ vuq:i gksuk pkfg,A fo"k; dh lqyHkrk vkSj mlosQ vuqHko ls tqM+s ekWMyksa (izfr:iksa) ls mls
fopkjksa ij dk;Z djus osQ fy, vkxs c<+us dh vko';drk gSA xw<+ rF;ksa dh le> roZQ&fordks± dks le>us vkSj mUgsa
lw=k :i esa o£.kr djus esa lgk;rk djrh gSA vo/kj.kkvksa osQ chp ijLij laca/ksa dks ns[kus dk lkeF;Z nwljs fo"k;ksa esa
Hkh iz'uksa osQ mÙkj nsus esa lgk;rk djrk gSA ;g vf/d vPNs izfr:i ,oa ekufp=k cukus esa] {ks=kiQy ,oa ?ku dk eku
djus esa vkSj vkdkjksa ,oa ekiksa esa lekurk ns[kus vkSj le>us esa gekjh lgk;rk djrk gSA ;|fi ;g ckr nwljs {ks=kksa osQ
Kku osQ xf.kr osQ lkFk laca/ osQ ckjs esa gS] fiQj Hkh gekjs okrkoj.k vkSj thou esa blosQ vFkZ ij iqu% ”kksj nsus dh
vko';drk gSA

cPps izklafxd fLFkfr;ksa esa mi;ksx fd, tkus okys fl¼karksa dks igpkuus ;ksX; cuus osQ fy, leL;kvksa osQ
lek/ku osQ fy, izFke pj.k osQ :i esa leL;k dk lw{e ijh{k.k djus ,oa leL;k osQ vuq:i lwpuk pquus osQ ;ksX;
cuus pkfg,A ,d ckj fo|kFkhZ ;g ;ksX;rk izkIr dj yssa] mlosQ ckn mUgsa vius Kku dk mi;ksx djus dh fof/ <w¡<+us
vkSj leL;k dh vko';drkuqlkj mldk gy <w¡<+us osQ ;ksX; cuus dh vko';drk gSA mUgsa ,d leL;k dks igpkuus vkSj
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mls ifjHkkf"kr djus] laHkkfor gy rS;kj djus vkSj ;fn vko';d gks rks bu pj.kksa dks fiQj ls nksgjkus vFkok rS;kj djus
dh vko';drk gSA tSls&tSls os vkxs c<+saxs] mudk dk;Z vf/d O;kid gksxkA d{kk 8 esa mudks gesa muosQ }kjk vuqlj.k
fd, tkus okys pj.kksa osQ ckjs esa lpsr j[kuk gSA cPpksa esa leL;k dks fofHkUu Hkkxksa esa ck¡Vdj mfpr ekWMy rS;kj djus dh
;ksX;rk fodflr djus esa] Lo;a viuh O;wg jpuk fodflr djus esa ,oa leL;k dk fo'ys"k.k djus esa lgk;rk djuk vR;ar
vko';d gSA ;g dk;Z fdlh leL;k osQ lek/ku osQ fy, fu;ekuqlkj dyu fof/ crkus osQ LFkku ij fd;k tkrk gSA xf.kr
dks lh[kuk osQoy fof/;ksa vFkok gyksa dks ;kn djuk ugha gS cfYd ;g tkuuk Hkh gS fd leL;k dk lek/ku oSQls
fd;k tk, vkSj leL;k osQ gy osQ fy, #fpdj fLFkfr;ksa dk fuekZ.k djus osQ ;ksX; oSQls cuk tk,A

lg;ksxkRed vf/xe] ckrphr osQ ekè;e ls vf/xe] ,d nwljs ls lh[kus dh bPNk ,oa {kerk vkSj ;g Lohdkj dj
ysuk fd ckrphr] 'kksj ugha gS vkSj ijke'kZ djuk fdlh izdkj dk /ks[kk ugha gS] vè;kid osQ :i esa vkidh vkSj fo|k£Fk;ksa
dh Hkh] lksp esa ifjorZu dk ,d egÙoiw.kZ vax gSA fo|k£Fk;ksa dks muosQ Lo;a osQ vuqHkoksa osQ izlaxksa ls mnkgj.kksa esa lfEefyr
djrs gq, lkewfgd izLrqrhdj.k osQ fy, izksRlkfgr djuk pkfg,A mudks lkewfgd :i ls iqLrd i<+us osQ fy, vkSj tks oqQN
mUgksaus iqLrd ls le>k gS mls O;Dr djus osQ fy, ,oa lw=k :i esa o£.kr djus osQ fy, mRlkfgr djuk pkfg,A ewY;kadu
i¼fr esa Hkh bl dk;Z dh igpku vkSj eku gksuk pkfg, ,oa d{kk dks bl izdkj lewgksa esa foHkkftr djuk pkfg, ftlls
fd lHkh cPps ,d nwljs osQ lkFk jgdj ekSt&eLrh ls vkSj lewg osQ vf/xe esa viuk ;ksxnku djsaA tSlk fd vkius ns[kk
gksxk fofHkUu lewg fofHkUu O;wg jpukvksa dk mi;ksx djrs gSaA tc os vius ekWMyksa ,oa fopkjksa dk mYys[k djrs gSa rks muesa
ls oqQN mrus vf/d izHkko'kkyh ugha gksrs ftrus fd nwljs gksrs gSaA ;s lHkh mi;qDr gSa vkSj cPpksa osQ lkFk budk fo'ys"k.k
fd, tkus dh vko';drk gSA fofHkUu O;wg jpukvksa dk izn'kZu xf.krh; le> dks xgjk djrk gSA izR;sd lewg viuh ,d
fLFkfr ls 'kq: djrk gS vkSj mls blosQ fy, volj iznku fd, tkus dh vko';drk gSA

xf.kr vf/xe osQ eq[; fopkjksa dks laf{kIr :i esa izLrqr fd;k tk jgk gS vkSj ge pkgsaxs fd vki vius d{kk&d{k
esa budk è;ku j[ksaA
1. le>us osQ fy, tk¡p&iM+rky djuk ,d LokHkkfod fof/ gS ftldh lgk;rk ls fo|kFkhZ Kku v£tr djrs gSa vkSj

mldh jpuk djrs gSaA bl fof/ ls Kku izkIr djus osQ fy, vusd isz{k.kksa dk mi;ksx djuk iM+ ldrk gSA fo|k£Fk;ksa
dks fofHkUu izdkj osQ iz'uksa osQ mÙkj nsus ,oa pqukSrhiw.kZ vuqla/ku ([kkstiw.kZ] fofHkUu mÙkjksa okys] izklafxd vkSj ;gk¡
rd fd T;kfefr] vadxf.kr vkSj chth; laca/ksa esa =kqfV Kkr djuk bR;kfn) djus dh vko';drk gSA

2. cPpksa dks roZQlaxr roZQ&foroZQ nsus vkSj mudk vuqlj.k djus] izLrqr roZQ&fordks± ls ckgj fudyus dk jkLrk <w¡<+us
,oa izek.k dh vko';drk dh le> lh[kus dh vko';drk gSA vc cPps vkSipkfjd voLFkk esa izos'k dj pqosQ
gSaA mUgsa ltZukRedrk ,oa dYiuk dks /kj.k djus vkSj vius xf.krh; roZQ.k dks ekSf[kd ,oa fyf[kr nksuksa :iksa esa
dgus osQ fy, izksRlkfgr djus dh vko';drk gSA

3. xf.kr dh d{kk esa Hkk"kk dk xf.kr osQ vf/xe ls laca/ LFkkfir gksuk pkfg,A cPpksa dks viuh Hkk"kk vkSj vuqHkoksa
dk mi;ksx djrs gq, vius fopkjksa osQ ckjs esa ckr djuh pkfg,A mudks vius Lo;a osQ 'kCn ,oa Hkk"kk dk mi;ksx
djus osQ fy, izksRlkfgr djuk pkfg, ijarq /hjs&/hjs vkSipkfjd Hkk"kk vkSj laosQrksa dk mi;ksx djus osQ fy, Hkh
izksRlkfgr djuk pkfg,A

4. la[;k i¼fr dk ifjes; la[;kvksa ,oa muosQ xq.k/eks± osQ lkekU;hdj.k rd osQ Lrj dk vè;;u fd;k tk jgk gS
vkSj ,d ,slh :i&js[kk fodflr dh tk jgh gS ftlesa fiNyh lHkh i¼fr;ksa dks ifjes; la[;kvksa osQ O;kid :i
osQ mileqPp; osQ :i esa lfEefyr fd;k x;k gSA lkekU;hdj.k dks xf.krh; Hkk"kk esa izLrqr djuk gS vkSj cPpksa
dks ;g ns[kuk gS fd chtxf.kr vkSj bldh Hkk"kk vf/drj fo"k; lkexzh dks lw{e lkaosQfrd :i esa izLrqr djus
esa lgk;rk djrk gSA

x
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5. igys dh rjg cPpksa ls ;g vis{kk dh tkuh pkfg, fd os vf/d ls vf/d leL;k,¡ iSnk djsa vkSj mudks gy
djsaA ge vk'kk djrs gSa fd tSls&tSls cPps fofHkUu izdkj dh tfVy leL;k,¡ iSnk djsaxs oSls&oSls vius fopkjksa osQ
izfr mudk vkRefo'okl c<+sxkA

6. d{kk 8 dh iqLrd esa xf.kr osQ fofHkUu :iksa dks ,d txg ykus dk iz;kl fd;k x;k gS vkSj
lk/kj.k fof/;ksa ij ”kksj fn;k x;k gSA ,sfdd fof/] vuqikr ,oa lekuqikr] C;kt ,oa ykHkka'k ,d gh roZQlaxr :i
js[kk osQ Hkkx gSaA xf.kr dh fdlh Hkh 'kk[kk esa vKkr jkf'k Kkr djus osQ fy, vpj ,oa lehdj.kksa osQ fopkj dh
vko';drk gksrh gSA
ge vk'kk djrs gSa fd ;g iqLrd vkuan osQ lkFk cPpksa dks xf.kr lh[kus esa lgk;rk djsxh vkSj bl iqLrd esa lfEefyr

vo/kj.kkvksa osQ izfr cPpksa esa vkRefo'okl iSnk gksxkA ge O;fDrxr ,oa lkewfgd :i ls lkspus osQ fy, volj iSnk djus
dh vuq'kalk djrs gSaA

bl iqLrd osQ ckjs esa vkiosQ fopkjksa ,oa lq>koksa dk ge Lokxr djsaxs vkSj vk'kk djrs gSa fd vè;kiu osQ nkSjku
vkiosQ }kjk fodflr iz'uksa ,oa fØ;kdykiksa dks vki gekjs ikl Hkstsaxs rkfd mUgsa iqLrd osQ vxys laLdj.k esa lfEefyr
fd;k tk losQA ;g rHkh laHko gks ldrk gS tc vki cPpksa dks è;kuiwoZd lquus osQ fy, le; fudkyssaxs ,oa dfe;ksa
dks igpkusaxs vkSj mUgsa vius fopkjksa dks O;Dr djus dk volj iznku djsaxsA

xi
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ikB~;iqLrd fodkl lfefr

vè;{k] foKku vkSj xf.kr lykgdkj lfefr
t;ar fo".kq ukjyhdj] bfefjVl izksi+ sQlj] vè;{k] baVj ;wfuo£lVh lsaVj iQkWj vWlVªkWukWfe ,aM vWlVªksfiQftDl
(IUCCA)] x.ks'k¯[kM] iq.ks ;wfuo£lVh] iq.ks (egkjk"Vª)

eq[; lykgdkj
ân;oaQkr nhoku] fo|kHkou lkslk;Vh] mn;iqj (jktLFkku)

eq[; leUo;d
gqoqQe ¯lg] izksi+ sQlj ,oa foHkkxkè;{k (vodk'k çkIr)] Mh-bZ-,l-,e] ,u-lh-bZ-vkj-Vh-] u;h fnYyh

lnL;
voafrdk nke] Vh-th-Vh-] lh-vkbZ-bZ-] ,DlisfjesaVy LowQy] f'k{kk foHkkx] fnYyh
vatyh xqIrs] vè;kfidk] fo|k Hkou ifCyd LowQy] mn;iqj (jktLFkku)
vkj- vkRekjkeu] xf.kr f'k{kk lykgdkj] Vh-vkbZ-eSfVªd gk;j lsosaQMjh LowQy vkSj ,-,e-Vh-vkbZ-] psUubZ (rfeyukMq)
vk'kqrks"k osQ- o>yokj] izokpd (leUo;d vaxzs”kh laLdj.k)] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
,p-lh-iz/ku] izksi+ sQlj] gkseh HkkHkk foKku f'k{kk osaQnz] Vh-vkbZ-,iQ-vkj-] eqacbZ (egkjk"Vª)
osQ-,-,l-,l-oh- dkes'oj jko] izoDrk] jhtuy baLVhV~;wV vkWiQ ,tqosQ'ku] ';keyk fgYl] Hkksiky (e-iz-)
ih- HkkLdj oqQekj] ih-th-Vh-] tokgj uoksn; fo|ky;] ysik{kh] f”kyk vuarqj (vka/z izns'k)
ch-lh- cLrh] ofj"B izoDrk] jhtuy baLVhV~;wV vkWiQ ,tqosQ'ku] eSlwj (dukZVd)
egsanz 'kadj] izoDrk (flysD'ku xzsM) (vodk'kizkIr)] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
ehuk Jhekyh] vè;kfidk] fo|k Hkou lhfu;j lsosaQMjh LowQy] mn;iqj (jktLFkku)
oh-ih-¯lg] izokpd] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
jke vorkj] izksi+ sQlj (vodk'kizkIr)] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
'kSys'k f'kjkyh] Íf"k oSyh LowQy] Íf"k oSyh] enuiYyh (vka/z izns'k)
lqjs'k oqQekj ¯lg xkSre] izksi+ sQlj] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
l`tkrk nkl] ofj"B izoDrk] ,l-lh-bZ-vkj-Vh-] u;h fnYyh
J¼k vxzoky] ¯izfliy] ÝyksjsV~l baVjus'kuy LowQy] iudh] dkuiqj (mÙkj izns'k)

¯gnh vuqoknd
Mh-vkj-'kekZ] ih-th-Vh-] tokgj uoksn; fo|ky;] eq¡xs'kiqj] fnYyh
ch-,e-xqIrk] ih-th-Vh- (vodk'kizkIr) ,l-lh-bZ-vkj-Vh-] fnYyh
egsanz 'kadj] izoDrk (flysD'ku xzsM) (vodk'kizkIr)] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
jktoqQekj èkou] ih-th-Vh-]ih- vW.M Vh- lhfu;j lsosaQMjh LowQy] fnYyh
lat; oqQekj cksY;k] ofj"B vè;kid] fo|kHkou cq-ek- fo|ky;] mn;iqj

lnL; leUo;d
vk'kqrks"k osQ- o>yokj] izksi+ sQlj] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh
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vkHkkj

ifj"kn~ ikB~;iqLrd leh{kk osQ fy, vk;ksftr dk;Z'kkyk esa Hkkx ysus okys fuEufyf[kr izfrHkkfx;ksa osQ cgqewY; ;ksxnku
osQ fy, gkfnZd vkHkkj O;Dr djrh gSA iznhi Hkkj}kt] Vh-th-Vh- (xf.kr)] cky LFkyh ifCyd lsoaQMjh LowQy] fdjkjh]
ukaxyksbZ] u;h fnYyh_ 'kadj feJk] xf.kr f'k{kd] MsekWULVªs'ku eYVhijil LowQy] vkj-vkbZ-bZ-] Hkqous'oj (vksMh+lk)_
euksgj ,e- <ksd] lqijokb”kj] ,e-ih-nso Le`fr yksdkaph 'kkyk] ukxiqj (egkjk"Vª)_ eathr ¯lg tkaxjk] xf.kr f'k{kd]
jktdh; lhfu;j lsoaQMjh LowQy] lsDVj 4@7] xqM+xk¡o (gfj;k.kk)_ osQ ckykth] Vh-th-Vh- (xf.kr)] osaQnzh; fo|ky;
ua- 1]  fr#ifr (vka/z izns'k)_ ekyk e.kh] ,feVh baVjus'kuy LowQy] lsDVj&44] uks,Mk_ vkseyrk ¯lg] Vh-th-Vh-
(xf.kr)] isz”ksaVs'ku dkWUosaV lhfu;j lsoaQMjh LowQy] fnYyh_ eatw nÙkk] vkehZ ifCyd LowQy] /kSyk oqQvk¡] u;h fnYyh_
fu#iek lkguh] Vh-th-Vh- (xf.kr)] Jh egkohj fnxacj tSu lhfu;j lsoaQMjh LowQy] t;iqj (jktLFkku)_ Jh ukxs'k eksus]
gsMekLVj] dkarhyky iq#"kksÙke nkl 'kkg iz'kkyk] foJkeckx] lkaxyh (egkjk"Vª)_ vfuy HkkLdj tks'kh] lhfu;j Vhpj
(xf.kr)] euqrkbZ dU;k 'kkyk] fryd jksM] vdksyk (egkjk"Vª)_ MkW- lq"kek t;jFk] izokpd] Mh- MCY;w- ,l-] ,u-lh-
bZ-vkj-Vh-] u;h fnYyh_ bZ'oj panz] izoDrk (flysD'ku xzsM) (vodk'kizkIr)] ,u-lh-bZ-vkj-Vh-] u;h fnYyhA

ifj"kn~] MkW- vkj-ih- ekS;Z] izokpd] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh_ MkW- lat; eqn~xy] izoDrk]
Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh_ MkW- Vh-ih-_ 'kekZ] izoDrk] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh }kjk
fn, x, lq>koksa vkSj fVIif.k;ksa osQ izfr mudk vkHkkj O;Dr djrh gSA

xf.kr ikB~;iqLrd fodkl lfefr dh dk;Z'kkyk osQ njE;ku fn, x, ;ksxnku osQ fy, ifj"kn~ fuEu izfrHkkfx;ksa dh
vkHkkjh gS % Jh nhid ea=kh] fo|kHkou csfld LowQy] mn;iqj_ Jh banj eksgu ¯lg Nkcjk] oh-ch-bZ-vkj-lh-] mn;iqjA

ifj"kn~ ¯gnh :ikarj.k osQ iqujkoyksdu gsrq ,u-lh-bZ-vkj-Vh- esa vk;ksftr dk;Z'kkyk esa fuEu Hkkfx;ksa dh cgqewY;
fVIif.k;ksa osQ fy, vkHkkjh gS% v'kksd oqQekj xqIrk] ih-th-Vh-] jktdh; loksZn; cky fo|ky;] vkuanokl (yksd fogkj)]
fnYyh_ lqjsUnz oqQekj] Vh-th-Vh-] jktdh; lgf'k{kk lsoaQMjh LowQy] iatkch cLrh] fnYyh_ T;ksrh R;kxh] Vh-th-Vh-] 'kkjnk
lsu vkj-,l-osQ-oh-] f=kyksdiqjh] fnYyh_ jktsanz oqQekj iwuhokyk] ;w-Mh-Vh-] xouZesaV lqHkk"k LowQy iQkWj ,Dlsyal] cqjgkuiqj
(eè; izns'k)_ panz'ks[kj ¯lg] luche ,osQMeh] okjk.klh] (mÙkj izns'k)_ th-Mh- <y] izokpd (vodk'kizkIr)]
,u-lh-bZ-vkj-Vh-] u;h fnYyhA

ikB~;iqLrd fodkl lfefr dh dk;Z'kkykvksa esa lqfo/k ,oa lalk/u iznku djus gsrq ifj"kn~] fo|k Hkou lkslk;Vh]
mn;iqj vkSj mlosQ ladk; lnL;ksa dh vkHkkjh gSA iqLrdky; lgk;rk osQ fy, funs'kd] lsaVj iQkWj lkbal ,tqosQ'ku ,aM
dE;qfuosQ'ku (C-SEC) fnYyh fo'ofo|ky; osQ izfr Hkh ifj"kn~ vkHkkj Kkfir djrh gSA

'kSf{kd o iz'kklfud lg;ksx osQ fy, ifj"kn~ izksi+ sQlj gqoqQe ̄lg] foHkkx izeq[k] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h
fnYyh dh vkHkkjh gSA

ifj"kn~ lTtkn gSnj valkjh] jkosQ'k oqQekj] izrqy of'k"B Mh-Vh-ih- vkWijsVj_ vo/ fd'kksj ¯lg dkWih ,MhVj_
vfHkeuq eksgkarh izwiQ jhMj] ,u-lh-bZ-vkj-Vh-_ nhid diwj oaQI;wVj LVs'ku izHkkjh] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh_
,-ih-lh- vkWfiQl ,oa iz'kklu foHkkx] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh- ,oa izdk'ku foHkkx] ,u-lh-bZ-vkj-Vh- osQ izfr gk£nd
vkHkkj Kkfir djrh gSA
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Hkkjr dk lafo/ku
Hkkx 4d

ukxfjdksa osQ ewy drZO;
vuqPNsn 51 d
ewy drZO; & Hkkjr osQ izR;sd ukxfjd dk ;g drZO; gksxk fd og &

(d) lafo/ku dk ikyu djs vkSj mlosQ vkn'kks±] laLFkkvksa] jk"Vªèot vkSj jk"Vªxku dk vknj
djs_

([k) Lora=krk osQ fy, gekjs jk"Vªh; vkanksyu dks izsfjr djus okys mPp vkn'kks± dks ân;
esa latks, j[ks vkSj mudk ikyu djs_

(x) Hkkjr dh laizHkqrk] ,drk vkSj v[kaMrk dh j{kk djs vkSj mls v{kq..k cuk, j[ks_

(?k) ns'k dh j{kk djs vkSj vkg~oku fd, tkus ij jk"Vª dh lsok djs_

(Ä) Hkkjr osQ lHkh yksxksa esa lejlrk vkSj leku Hkzkr`Ro dh Hkkouk dk fuekZ.k djs tks
/eZ] Hkk"kk vkSj izns'k ;k oxZ ij vkèkkfjr lHkh HksnHkkoksa ls ijs gks] ,slh izFkkvksa dk
R;kx djs tks efgykvksa osQ lEeku osQ fo#n~/ gkas_

(p) gekjh lkekfld laLd̀fr dh xkSjo'kkyh ijaijk dk egRRo le>s vkSj mldk ifjj{k.k
djs_

(N) izkd̀frd i;kZoj.k dh] ftlds varxZr ou] >hy] unh vkSj oU; tho gSa] j{kk djs vkSj
mldk laoèkZu djs rFkk izkf.kek=k osQ izfr n;kHkko j[ks_

(t) oSKkfud n`f"Vdks.k] ekuookn vkSj KkuktZu rFkk lq/kj dh Hkkouk dk fodkl djs_

(>) lkoZtfud laifRr daaks lqjf{kr j[ks vkSj fgalk ls nwj jgs_

(×k) O;fDrxr vkSj lkewfgd xfrfof/;ksa osQ lHkh {ks=kksa esa mRd"kZ dh vksj c<+us dk lrr~
iz;kl djs] ftlls jk"Vª fujarj c<+rs gq, iz;Ru vkSj miyfC/ dh ubZ m¡Qpkb;ksa dks Nw
losQ_ vkSj

(V) ;fn ekrk&firk ;k laj{kd gS] Ng o"kZ ls pkSng o"kZ rd dh vk;q okys vius]
;FkkfLFkfr] ckyd ;k izfrikY; dks f'k{kk osQ volj iznku djsA
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Hkkjr dk lafo/ku
Hkkx&3 (vuqPNsn 12&35)

(vfuok;Z 'krks±] oqQN vioknksa vkSj ;qfDr;qDr fuc±/u osQ v/hu)
}okjk iznRr

ewy vf/dkj
lerk dk vf/dkj

• fof/ osQ le{k ,oa fof/;ksa osQ leku laj{k.k_
• /eZ] ewyoa'k] tkfr] fya x ;k tUeLFkku osQ vk/kj ij_
• yksd fu;kstu osQ fo"k; esa_
• vLi`';rk vkSj mikf/;ksa dk varA

Lokra=;&vf/dkj

• vfHkO;fDr] lEesyu] la?k] lapj.k] fuokl vkSj o`fRr dk Lokra=;_
• vijk/ksa osQ fy, nks"k flf¼ osQ laca/ esa laj{k.k_
• izk.k vkSj nSfgd Lora=krk dk laj{k.k_
• N% ls pkSng o"kZ dh vk;q osQ cPpksa dks fu%'kqYd ,oa vfuok;Z f'k{kk_
• oqQN n'kkvksa esa fxjÝrkjh vkSj fujks/ ls laj{k.kA

'kks"k.k osQ fo#n~/ vf/dkj

• ekuo osQ nqO;kZikj vkSj cykr Je dk izfr"ks/_
• ifjladVe; dk;ks± esa ckydksa osQ fu;kstu dk izfr"ks/A

/eZ dh Lora=krk dk vf/dkj

• var%dj.k dh vkSj /eZ osQ vck/ :i ls ekuus] vkpj.k vkSj izpkj dh Lora=krk_
• /kfeZd dk;ks± osQ izca/ dh Lora=krk_
• fdlh fof'k"V /eZ dh vfHko`f¼ osQ fy, djkas osQ lank; osQ laca/ esa Lora=krk_
• jkT; fuf/ ls iw.kZr% iksf"kr f'k{kk laLFkkvksa esa /kfeZd f'k{kk ;k /kfeZd mikluk esa

mifLFkr gksus osQ laca/ esa Lora=krkA

laLo`Qfr vkSj f'k{kk laca/h vf/dkj

• vYila[;d&oxks± dks viuh Hkk"kk] fyfi ;k laLo`Qfr fo"k;d fgrksa dk laj{k.k_
• vYila[;d&oxks± }okjk viuh f'k{kk laLFkkvksa dk LFkkiu vkSj iz'kkluA

lkafo/kfud mipkjksa dk vf/dkj

• mPpre U;k;ky; ,oa mPp U;k;ky; osQ funsZ'k ;k vkns'k ;k fjV }okjk iznRr
vf/dkjksa dks izofrZr djkus dk mipkjA
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1.1  Hkwfedk

xf.kr esa gesa izk;% lk/kj.k lehdj.k fn[kkbZ nsrs gSaA mnkgj.kkFkZ lehdj.k
x + 2 = 13 (1)

dks x = 11 osQ fy, gy fd;k tkrk gS D;ksafd x dk ;g eku bl lehdj.k dks larq"V
djrk gSA gy 11] ,d izkÑr la[;k gSA nwljh rjiQ lehdj.k

x + 5 = 5 (2)

dk gy 'kwU; gS tks ,d iw.kZ la[;k gSA ;fn ge osQoy izkÑr la[;kvksa rd lhfer jgsa
rks lehdj.k (2) dks gy ugha fd;k tk ldrkA lehdj.k (2) tSls lehdj.kksa dks gy djus
osQ fy, geus izkÑr la[;kvksa osQ lewg esa 'kwU; dks 'kkfey fd;k vkSj bl u, lewg dks iw.kZ
la[;kvksa dk uke fn;kA ;|fi

x + 18 = 5 (3)

tSls lehdj.kksa dks gy djus osQ fy, iw.kZ la[;k,¡ Hkh i;kZIr ugha gSaA D;k vki tkurs gSa
^D;ksa*\ gesa la[;k –13 dh vko';drk gS tks fd iw.kZ la[;k ugha gSA blus gesa iw.kk±dksa
(/ukRed ,oa ½.kkRed) osQ ckjs esa lkspus osQ fy, izsfjr fd;kA è;ku nhft, /ukRed
iw.kk±d izkÑr la[;kvksa osQ vuq:i gSaA vki lksp ldrs gSa fd lHkh lk/kj.k lehdj.kksa dks gy
djus osQ fy, gekjs ikl miyC/ iw.kk±dksa dh lwph esa i;kZIr la[;k,¡ gSaA fuEufyf[kr lehdj.kksa
osQ ckjs esa fopkj djrs gSa % 2x = 3 (4)

5x + 7 = 0 (5)

budk gy ge iw.kk±dksa esa Kkr ugha dj ldrs (bldh tk¡p dhft,)A

lehdj.k (4) dks gy djus osQ fy, la[;k

3

2
 vkSj lehdj.k (5) dks gy djus osQ fy, la[;k 

7

5

−
 dh vko';drk

gSA blls ge ifjes; la[;kvksa osQ lewg dh rjiQ vxzlj gksrs gSaA ge igys gh
ifjes; la[;kvksa ij ewy lafØ;k,¡ i<+ pqosQ gSaA vHkh rd geus ftruh Hkh
fofHkUu izdkj dh la[;k,¡ i<+h gaS mudh lafØ;kvksa osQ oqQN xq.k/eZ [kkstus dk
vc ge iz;Ru djrs gSaA

ifjes; la[;k,¡
vè;k;

1
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1.2  ifjes; la[;kvksa osQ xq.k/eZ

1.2.1  lao`r

(i) iw.kZ la[;k,¡

vkb,] ,d ckj iqu% la{ksi esa iw.kZla[;kvksa osQ fy, lHkh lafØ;kvksa ij lao`r xq.k/eZ dh
ppkZ djrs gSaA

lafØ;k la[;k,¡ fVIi.kh

;ksx 0 + 5 = 5, ,d iw.kZla[;k gSA iw.kZ la[;k,¡ ;ksx osQ varxZr
4 + 7 = ...D;k ;g ,d iw.kZ lao`r gSaA
la[;k gS\ O;kid :i ls fdUghaa
nks iw.kZ la[;kvksa a rFkk  b osQ
fy, a + b ,d iw.kZ laa[;k gSA

O;odyu 5 – 7 = – 2, tks fd ,d iw.kZ iw.kZ la[;k,¡ O;odyu osQ
la[;k ugha gSA varxZr lao`r ugha gSaA

xq.ku 0 × 3 = 0, ,d iw.kZ la[;k gSA iw.kZ la[;k,¡ xq.ku osQ varxZr
3 × 7 = ... . D;k ;g ,d iw.kZ lao`r gSaA
la[;k gS? O;kid :i ls ;fn a rFkk b
dksbZ Hkh nks iw.kZ la[;k,¡ gSa rks mudk
xq.kuiQy ab ,d iw.kZ la[;k gSA

Hkkx 5 ÷ 8 = 
5

8
, ;g ,d iw.kZ la[;k iw.kZ la[;k,¡ Hkkx osQ varxZr

ugha gSA lao`r ugha gaSA

izkÑr la[;kvksa osQ fy, lHkh pkj lafØ;kvksa osQ varxZr lao`r xq.k dh tk¡p dhft,A

(ii) iw.kk±d

vkb,] vc ge mu lafØ;kvksa dk Lej.k djrs gSa ftuosQ varxZr iw.kk±d lao`r gSaA

lafØ;k la[;k,¡ fVIi.kh

;ksx – 6 + 5 = – 1, ,d iw.kk±d gSA iw.kk±d ;ksx osQ varxZr
D;k – 7 + (–5) ,d iw.kk±d gS ? lao`r gSaA
D;k 8 + 5 ,d iw.kk±d gS ?

O;kid :i ls fdUghaa nks iw.kk±dkas
a rFkk b osQ fy, a + b ,d iw.kk±d gSA
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O;odyu 7 – 5 = 2, ,d iw.kk±d gSA iw.kk±d O;odyu osQ
D;k 5 – 7 ,d iw.kk±d gS ? varxZr lao`r gSaA
– 6 – 8 = – 14, ,d iw.kk±d gSA
– 6 – (– 8) = 2, ,d iw.kk±d gS
D;k 8 – (– 6) ,d iw.kk±d gS ?
O;kid :i ls fdUghaa nks iw.kk±dksa
a rFkk b osQ fy, a – b Hkh ,d
iw.kk±d gSA tk¡p dhft, fd D;k
b – a Hkh ,d iw.kk±d gSA

xq.ku 5 × 8 = 40, ,d iw.kk±d gSA iw.kk±d xq.ku osQ varxZr
D;k  – 5 × 8 ,d iw.kk±d gS? laòr gSaA
– 5 × (– 8) = 40, ,d iw.kk±d gSA
O;kid :i ls fdUghaa nks iw.kk±dksa
a rFkk b osQ fy, a × b Hkh ,d
iw.kk±d gSA

Hkkx 5 ÷ 8 = 
5

8
, ;g ,d iw.kk±d iw.kk±d Hkkx osQ varxZr

ugha gSaA lao`r ugha gSaA

vkius ns[kk fd iw.kZ la[;k,¡ ;ksx vkSj xq.ku osQ varxZr lao`r gSa ijarq Hkkx vkSj O;odyu
osQ varxZr lao`r ugha gSaA rFkkfi iw.kk±d ;ksx] O;odyu ,oa xq.ku osQ varxZr lao`r gSa ysfdu
Hkkx osQ varxZr lao`r ugha gSaA

(iii) ifjes; la[;k,¡

Lej.k dhft, fd ,slh la[;k ifjes; la[;k dgykrh gS ftls 
p

q
 osQ :i esa fy[kk tk

ldrk gks] tgk¡  p vkSj q iw.kk±d gSa rFkk q ≠ 0 gSA  mnkgj.kkFkZ 
2 6 9

– , ,
3 7 –5

 ifjes;

la[;k,¡ gSaA D;ksafd la[;k,¡ 0, –2,  4, 
p

q
, osQ :i esa fy[kh tk ldrh gSa blfy, ;s Hkh

ifjes; la[;k,¡ gSaA (bldh tk¡p dhft,A)
(a) vki tkurs gSa fd ifjes; la[;kvksa dks oSQls tksM+k tkrk gSA vkb, oqQN ;qXeksa dk

;ksx Kkr djrs gSa
3 ( 5)

8 7

−
+ =

21 ( 40) 19

56 56

+ − −
= (,d ifjes; la[;k)

3 ( 4)

8 5

− −
+  = 

15 ( 32)
...

40

− + −
=  (D;k ;g ,d ifjes; la[;k gS\)

4 6

7 11
+  = ... (D;k ;g ,d ifjes; la[;k gS\)
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ge ns[krs gSa fd nks ifjes; la[;kvksa dk ;ksx Hkh ,d ifjes; la[;k gSA oqQN vkSj ifjes;
la[;kvksa osQ ;qXeksa osQ fy, bldh tk¡p dhft,A bl izdkj ge dgrs gSa fd ifjes;
la[;k,¡ ;ksx osQ varxZr lao`r gSaA vFkkZr~~ fdUghaa nks ifjes; la[;kvk s a a rFkk b osQ fy,
a + b Hkh ,d ifjes; la[;k gSA
(b) D;k nks ifjes; la[;kvksa dk varj Hkh ,d ifjes; la[;k gksxk\

   ge izkIr djrs gSa]
5 2

7 3

−
−  =

5 3 – 2 7 29

21 21

− × × −
= (,d ifjes; la[;k gS\)

5 4

8 5
−  =

25 32

40

−
 = ...  (D;k ;g ,d ifjes; la[;k gS\)

3

7

8

5
−

−



  = ... (D;k ;g ,d ifjes; la[;k gS\)

ifjes; la[;kvksa osQ oqQN vkSj ;qXeksa osQ fy, bldh tk¡p dhft,A bl izdkj ge
ikrs gSa fd ifjes; la[;k,¡ O;odyu osQ varxZr lao`r gSaA vFkkZr~~ fdUghaa nks ifjes;
la[;kvksa a rFkk b osQ fy,  a – b Hkh ,d ifjes; la[;k gS A

(c) vkb,] vc ge nks ifjes; la[;kvksa osQ xq.kuiQy dh ppkZ djrs gSaA

2 4

3 5

−
×  =

8 3 2 6
;

15 7 5 35

−
× = (nksuksa xq.kuiQy ifjes; la[;k,¡ gSa)

4 6

5 11

−
− ×  = ... (D;k ;g ,d ifjes; la[;k gS\)

ifjes; la[;kvksa osQ oqQN vkSj ;qXe yhft, vkSj tk¡p dhft, fd mudk xq.kuiQy Hkh
,d ifjes; la[;k gSA vr% ge dg ldrs gSa fd ifjes; la[;k,¡ xq.ku osQ varxZr
laòr gSaA vFkkZr~~ fdUgha nks ifjes; la[;kvksa a rFkk b osQ fy, a × b Hkh ,d ifjes;
la[;k gSA

(d) ge uksV djrs gSa fd 5 2 25

3 5 6

− −
÷ = (,d ifjes; la[;k gS)

2 5

7 3
÷  = ... (D;k ;g ,d ifjes; la[;k gS?)

3 2

8 9

− −
÷  = ... (D;k ;g ,d ifjes; la[;k gS?)

D;k vki dg ldrs gSa fd ifjes; la[;k,¡ Hkkx osQ varxZr lao`r gSa\ ge tkurs
gSa fd fdlh Hkh ifjes; la[;k a osQ fy, a ÷ 0 ifjHkkf"kr ugha gSA vr% ifjes;
la[;k,¡ Hkkx osQ varxZr lao`r ugha gSaA rFkkfi] ;fn ge 'kwU; dks 'kkfey ugha djsa
rks nwljh lHkh ifjes; la[;kvksa dk lewg] Hkkx osQ varxZr lao`r gSA
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iz;kl dhft,

fuEufyf[kr lkj.kh esa fjDr LFkkuksa dh iwfrZ dhft, %

la[;k,¡ varxZr lao`r gSa

;ksx osQ O;odyu osQ xq.ku osQ  Hkkx osQ

ifjes; la[;k,¡ gk¡ gk¡ ... ugha

iw.kk±d ... gk¡ ... ugha

iw.kZ la[;k,¡ ... ... gk¡ ...

izkÑr la[;k,¡ ... ugha ... ...

1.2.2  Øefofues;rk

(i) iw.kZ la[;k,¡
fuEufyf[kr lkj.kh osQ fjDr LFkkuksa dks Hkjrs gq, fofHkUu lafØ;kvksa osQ varxZr iw.kZ
la[;kvksa dh Øefofues;rk dk Lej.k dhft, %

lafØ;k la[;k,¡ fVIi.kh

;ksx 0 + 7 = 7 + 0 = 7 ;ksx Øefofues; gSA
2 + 3 = ... + ... = ....

fdUghaa nks iw.kZ la[;kvksa
a rFkk b osQ fy,
a + b = b + a

O;odyu(?kVkuk)           ......... O;odyu Øefofues; ugha gSA

xq.ku           ......... xq.ku Øefofues; gSA

Hkkx           ......... Hkkx Øefofues; ugha gS

tk¡p dhft, fd D;k izkÑr la[;kvksa osQ fy, Hkh ;s lafØ;k,¡ Øe fofues; gSaA
(ii) iw.kk±d

fuEufyf[kr lkj.kh osQ fjDr LFkkuksa dks Hkfj, vkSj iw.kk±dksa osQ fy, fofHkUu lafØ;kvksa dh
Øe fofues;rk tk¡fp, %

lafØ;k la[;k,¡ fVIi.kh

;ksx           ......... ;ksx Øefofues; gSA
O;odyu D;k  5 – (–3) = – 3 – 5? O;odyu Øefofues; ugha gSA

xq.ku           ......... xq.ku Øefofues; gSA

Hkkx           ......... Hkkx Øefofues; ugha gSA
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(iii) ifjes; la[;k,¡
(a) ;ksx

vki tkurs gSa fd nks ifjes; la[;kvksa dks oSQls tksM+k tkrk gSA vkb,] ge ;gk¡ oqQN
;qXeksa dks tksM+rs gSaA

2 5 1 5 2 1

3 7 21 7 3 21
vkjS

− − + = + = 
 

blfy,]
2 5 5 2

3 7 7 3

− − + = + 
 

blosQ vfrfjDr  = ... vkjS  

D;k  ?

D;k
3 1 1 3

8 7 7 8

− − + = + 
 

?

vki ikrs gSa fd nks ifjes; la[;kvksa dks fdlh Hkh Øe esa tksM+k tk ldrk gSA ge
dgrs gSa fd ifjes; la[;kvksa osQ fy, ;ksx Øe fofues; gSA vFkkZr~~ fdUghaa nks
ifjes; la[;kvksa a rFkk b osQ fy,  a + b = b + a A

(b) O;odyu

D;k
2 5 5 2

3 4 4 3
− = −  gS ?

D;k
1 3 3 1

2 5 5 2
− = −  gS ?

vki ik,¡xs fd ifjes; la[;kvksa osQ fy, O;odyu Øe fofues; ugha gSA
è;ku nhft, fd iw.kkZadksa OksQ fy, O;odyu OkzQe fofues; ugha gS rFkk iw.kk±d ifjes;
la[;k,¡ Hkh gSaA vr% O;odyu ifjes; la[;kvksa OksQ fy, Hkh OkzQe fofues; ugha gksrk gSA

(c) xq.ku

ge ikrs gSa]

D;k  gS ?

,sls oqQN vkSj xq.kuiQyksa osQ fy, Hkh tk¡p dhft,A
vki ik,¡xs fd ifjes; la[;kvksa osQ fy, xq.ku Øe fofues; gSA O;kid :i ls
fdUghaa nks ifjes; la[;kvksa a rFkk b osQ fy, a × b = b × a gksrk gSA

(d) Hkkx

D;k  gS ?

vki ik,¡xs fd nksuksa i{kksa osQ O;atd leku ugha gSaA
blfy, ifjes; la[;kvksa osQ fy, Hkkx Øe fofues; ugha gSA
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iz;kl dhft,

fuEufyf[kr lkj.kh dks iwjk dhft, %

la[;k,¡ Øefofues;

;ksx osQ fy,   O;odyu osQ fy,   xq.ku osQ fy,  Hkkx osQ fy,

ifjes; la[;k,¡ gk¡ ... ... ...

iw.kk±d ... ugha ... ...

iw.kZ la[;k,¡ ... ... gk¡ ...

izkÑr la[;k,¡ ... ... ... ugha

1.2.3  lkgp;Zrk (lgpkfjrk)

(i) iw.kZ la[;k,¡

fuEufyf[kr lkj.kh osQ ekè;e ls iw.kZ la[;kvksa osQ fy, pkj lafØ;kvksa dh lkgp;Zrk
dks Lej.k dhft,A

lafØ;k la[;k,¡ fVIi.kh

;ksx ......... ;ksx lkgp;Z gSA

O;odyu ......... O;odyu lkgp;Z ugha gSA

xq.ku D;k 7 × (2 × 5) = (7 × 2) × 5? xq.ku lkgp;Z gSA

D;k 4 × (6 × 0) = (4 × 6) × 0?

fdUghaa rhu iw.kZ la[;kvksa

a, b rFkk c osQ fy,
a × (b × c)  = (a × b) × c

Hkkx           ......... Hkkx lkgp;Z ugha gSA

bl lkj.kh dks Hkfj, vkSj vafre LraHk esa nh xbZ fVIif.k;ksa dks lR;kfir dhft,A
izkÑr la[;kvksa osQ fy, fofHkUu lafØ;kvksa dh lkgp;Zrk dh Lo;a tk¡p dhft,A

(ii) iw.kk±d

iw.kk±dksa osQ fy, pkj lafØ;kvksa dh lkgp;Zrk fuEufyf[kr lkj.kh ls ns[kh tk ldrh gS %

lafØ;k la[;k,¡ fVIi.kh

;ksx D;k (–2) + [3 + (– 4)] ;ksx lkgp;Z gSA
= [(–2) + 3)] + (– 4) gS ?
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D;k (– 6) + [(– 4) + (–5)]

= [(– 6) +(– 4)] + (–5) g S? fdUghaa
rhu iw.kZ la[;kvksa a, b rFkk c

osQ fy, a + (b + c) = (a + b) + c

O;odyu D;k 5 – (7  – 3) = (5 – 7) – 3 g S? O;odyu lkgp;Z ugha gSA

xq.ku D;k 5 × [(–7) × (– 8) xq.ku lkgp;Z gSA
= [5 × (–7)] × (– 8) gS ?
D;k (– 4) × [(– 8) × (–5)]

= [(– 4) × (– 8)] × (–5)g S? fdUghaa
rhu iw.kZ la[;kvksa  a, b rFkk c

osQ fy, a × (b × c) = (a × b) × c

Hkkx D;k [(–10) ÷ 2] ÷ (–5) Hkkx lkgp;Z ugha gSA
= (–10) ÷ [2 ÷ (– 5)] gS ?

(iii) ifjes; la[;k,¡

(a) ;ksx

ge ikrs gSa : 
2 3 5 2 7 27 9

3 5 6 3 30 30 10

−  −  − − − −   + + = + = =        

2 3 5 1 5 27 9

3 5 6 15 6 30 10

− − − − − −     + + = + = =         

blfy,]
2 3 5 2 3 5

3 5 6 3 5 6

−  −  − −     + + = + +            

Kkr dhft,
1 3 4 1 3 4

2 7 3 2 7 3
vkSj

−  −  − −     + + + +            

D;k ;s nksuksa ;ksx leku gSa?

oqQN vkSj ifjes; la[;k,¡ yhft,] mi;qZDr mnkgj.kksa dh rjg mUgsa tksfM+, vkSj nsf[k, fd
D;k nksuksa ;ksx leku gSaA ge ikrs gSa fd ifjes; la[;kvksa osQ fy, ;ksx lkgp;Z gS] vFkkZr~~
fdUghaa rhu ifjes; la[;kvksa a, b rFkk c osQ fy,  a + (b + c) = (a + b) + c A

(b) O;odyu
vki igys ls tkurs gSa fd O;odyu iw.kk±dksaas OksQ fy, lgpkjh ugha gSA ifjes;
la[;kvksa OksQ ckjs esa vki D;k dg ldrs gSaSa?

D;k  gS ?

Lo;a tk¡p dhft,A
ifjes; la[;kvksa osQ fy, O;odyu lkgp;Z ugha gSA

Rationalised 2023-24
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(c) xq.ku

vkb,] ge xq.ku osQ fy, lkgp;Zrk dh tk¡p djrs gSaA

7 5 2 7 10 70 35

3 4 9 3 36 108 54

− − − − × × = × = = 
 

ge ikrs gSa fd
7 5 2 7 5 2

3 4 9 3 4 9

− −   × × = × ×   
   

D;k  gS ?

oqQN vkSj ifjes; la[;k,¡ yhft, vkSj Lo;a tk¡p dhft,A ge ikrs gSa fd ifjes;
la[;kvksa osQ fy, xq.ku lkgp;Z gSA vFkkZr~~ fdUghaa rhu ifjes; la[;kvksa a, b rFkk
c osQ fy, a × (b × c) = (a × b) × c A

(d) Hkkx
;kn dhft, fd iw.kk±dksaa OksQ fy, foHkktu lgpkjh ugha gSA ifjes; la[;kvksa OksQ ckjs
esa vki D;k dg ldrs gSa? vkb,] ns[krs gSa fd ;fn

    gS\ ge ikrs gSa]

ck;k¡ i{k  (L.H.S)  = 
1 1 2

2 3 5

− ÷ ÷ 
 

= (
2

5
dk O;qRØe 

5

2
gS)

= 
1 5

2 6

 ÷ − 
 

= ...

              iqu% nk;k¡ i{k (R.H.S) =
1 1 2

2 3 5

 −  ÷ ÷    

= 
1 3 2

2 1 5

− × ÷ 
 

= 
3 2

2 5

−
÷  = ...

D;k  L.H.S. =  R.H.S. gS ? Lo;a tk¡p dhft,A vki ik,¡xs fd ifjes; la[;kvksa osQ
fy, Hkkx lkgp;Z ugha gSA

Rationalised 2023-24
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iz;kl dhft,

fuEufyf[kr lkj.kh dks iwjk dhft, %

la[;k,¡ lkgp;Z

;ksx osQ fy,  O;odyu osQ fy,  xq.ku osQ fy,  Hkkx osQ fy,

ifjes; la[;k,¡ ... ... ... ugha

iw.kk±d ... ... gk¡ ..

iw.kZ la[;k,¡ gk¡ ... ... ...

izkÑr la[;k,¡ ... ugha ... ...

mnkgj.k 1 :  Kkr dhft, 
3 6 8 5

7 11 21 22

− −     + + +     
     

gy : 
3 6 8 5

7 11 21 22

− −     + + +     
     

=
198

462

252

462

176

462

105

462
+

−



 +

−



 + 





(uksV dhft, fd 7] 11] 21 rFkk 22 dk y-l-i- 462 gSA)

=
198 252 176 105

462

− − +
 = 

125

462

−

ge bls fuEufyf[kr izdkj ls Hkh gy dj ldrs gSa %

3 6 8 5

7 11 21 22

− −   + + +   
   

=
3 8 6 5

7 21 11 22

 −  −   + + +        
     (Øe fofues;rk vkSj lkgp;Zrk osQ mi;ksx ls)

=
9 8

21

12 5

22

+ −





+
− +





( )

(7 vkSj 21 dk y-l-i- 21 gSA 11 vkSj 22 dk y-l-i- 22 gSA)

=
1 7

21 22

− +  
 

 = 
22 147 125

462 462

− −
=

D;k vki lksprs gSa fd Øefofues;rk vkSj lkgp;Zrk osQ xq.k/eks± dh lgk;rk ls ifjdyu
vklku gks x;k gS\

Rationalised 2023-24
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mnkgj.k 2 : Kkr dhft, 
−

× × ×
−





4

5

3

7

15

16

14

9

gy : gesa izkIr gS]

−
× × ×

−





4

5

3

7

15

16

14

9

= −
×
×







×
× −

×






4 3

5 7

15 14

16 9

( )

= 
−

×
−





=
− × −

×
=

12

35

35

24

12 35

35 24

1

2

( )

ge bls fuEufyf[kr izdkj ls Hkh gy dj ldrs gSa %

−
× × ×

−





4

5

3

7

15

16

14

9

= 
−

×





× ×
−















4

5

15

16

3

7

14

9
  (+Øefofues;rk vkSj lkgp;Zrk osQ mi;ksx ls)

= 
3 2

4 3

− − × 
 

 = 
1

2

1.2.4  'kwU; (0) dh Hkwfedk

fuEufyf[kr ij fopkj dhft, %
2 + 0 = 0 + 2 = 2 ('kwU; dks iw.kZ la[;k esa tksM+uk)

– 5 + 0 = ... + ... = – 5 ('kwU; dks iw.kk±d esa tksM+uk)

2

7

−
 + ... = 0 + 

2

7

− 
 
 

= 
2

7

−
('kwU; dks ifjes; la[;k esa tksM+uk)

vki igys Hkh bl izdkj osQ ;ksx Kkr dj pqosQ gSaA

,sls oqQN vkSj ;ksx Kkr dhft,A vki D;k ns[krs gSa\ vki ik,¡xs fd tc fdlh iw.kZ la[;k esa
'kwU; tksM+k tkrk gS rks ;ksx fiQj ls ogh iw.kZ la[;k gksrh gSA ;g rF; iw.kk±dksa vkSj ifjes;
la[;kvksa osQ fy, Hkh lR; gSA
O;kid :i ls a + 0 = 0 + a = a, (tgk¡ a ,d iw.kZ la[;k gS)

b + 0 = 0 + b = b, (tgk¡ b ,d iw.kk±d gS)

c + 0 = 0 + c = c, (tgk¡ c ,d ifjes; la[;k gS)

ifjes; la[;kvksa osQ ;ksx osQ fy, 'kwU; ,d rRled dgykrk gSA ;g iw.kk±dksa vkSj iw.kZ la[;kvksa
osQ fy, Hkh ;ksT; rRled gSA

Rationalised 2023-24
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1.2.5  1 dh Hkwfedk

ge izkIr djrs gSa fd

5 × 1 = 5 = 1 × 5 (iw.kZ la[;k osQ lkFk 1 dk xq.ku)

2

7

−
× 1 = ... × ... = 

2

7

−

3

8
 × ... = 1 × 

3

8
 =  

3

8

vki D;k ikrs gSa\

vki ik,¡xs fd tc vki fdlh Hkh ifjes; la[;k osQ lkFk 1 ls xq.kk djrs gSa rks vki mlh
ifjes; la[;k dks xq.kuiQy osQ :i esa ikrs gSaA oqQN vkSj ifjes; la[;kvksa osQ fy, bldh tk¡p
dhft,A vki ik,¡xs fd fdlh Hkh ifjes; la[;k a osQ fy,, a × 1 = 1 × a = a gSA ge dgrs
gSa fd 1 ifjes; la[;kvksa osQ fy, xq.kukRed rRled gS A D;k 1 iw.kk±dksa vkSj iw.kZ la[;kvksa osQ
fy, Hkh xq.kukRed rRled gSa\

;fn dksbZ xq.k/eZ ifjes; la[;kvksa osQ fy, lR; gS rks D;k og xq.k/eZ] iw.kk±dksa] iw.kZ la[;kvksa
osQ fy, Hkh lR; gksxk\ dkSu&ls xq.k/eZ buosQ fy, lR; gksaxs vkSj dkSu&ls lR; ugha gksaxs\

1.2.6  ifjes; la[;kvksa osQ fy, xq.ku dh ;ksx ij forjdrk

bl rF; dks le>us osQ fy, ifjes; la[;k,¡  
3 2

,
4 3

−
 vkSj 

5

6

−
 dks yhft, %

−
× +

−













3

4

2

3

5

6
 =

−
×

+ −







3

4

4 5

6

( ) ( )

=
−

×
−





3

4

1

6
 = 

3 1

24 8
=

blosQ vfrfjDr
3 2

4 3

−
×  =

3 2 6 1

4 3 12 2

− × − −
= =

×

vkSj
3 5

4 6

− − ×  
 

 =
5

8

blfy,]
−

×



 +

−
×

−





3

4

2

3

3

4

5

6
 =

1 5 1

2 8 8

−
+ =

vr%
3 2 5

4 3 6

−  −  × +  
  

 =
3 2 3 5

4 3 4 6

−  − −    × + ×        

lksfp,] ppkZ dhft, vkSj fyf[k,

;ksx ,oa O;odyu ij xq.ku
dh forjdrk
lHkh ifjes; la[;kvksa a, b vkSj
c osQ fy,
a (b + c) = ab + ac

a (b – c) = ab – ac
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iz;kl dhft,

TRY THESE

forjdrk osQ mi;ksx ls fuEufyf[kr dk eku Kkr dhft, %

(i)
7

5

3

12

7

5

5

12
×

−













+ ×







(ii)  
9

16

4

12

9

16

3

9
×








+ ×
−








mnkgj.k 3 :  Kkr dhft, 

gy : 
2 3 1 3 3

5 7 14 7 5

− × − − × 
 

 =
2 3 3 3 1

5 7 7 5 14

− × − × − 
 

(Øefofues;rk ls )

=
2 3 3 3 1

5 7 7 5 14

− −   × + × −     
 = 

−
+



 −

3

7

2

5

3

5

1

14
(forjdrk ls)

=
3 1

1
7 14

−
× −  = 

6 1 1

14 2

− − −
=

iz'ukoyh 1.1

1. fuEufyf[kr izR;sd esa xq.ku osQ varxZr mi;ksx fd, x, xq.k/eZ (xq.k) dk uke fyf[k,%

(i)
4 4 4

1 1
5 5 5

− − × = × = − 
 

(ii)

(iii)
19 29

1
29 19

−
× =

−

2. crkb, dkSu ls xq.k/eZ (xq.k) dh lgk;rk ls vki 
1

3
6

4

3

1

3
6

4

3
× ×





×





×dks  osQ

:i esa vfHkdyu djrs gSaA

Rationalised 2023-24
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geus D;k ppkZ dh\

1. ifjes; la[;k,¡ ;ksx O;odyu vkSj xq.ku dh lafØ;kvksa osQ varxZr lao`r gSaA

2. ifjes; la[;kvksa osQ fy, ;ksx vkSj xq.ku dh lafØ;k,¡

(i) Øefofues; gSaA

(ii) lkgp;Z gSaA

3. ifjes; la[;kvksa osQ fy, ifjes; la[;k 'kwU; ;ksT; rRled gSA

4. ifjes; la[;kvksa osQ fy, ifjes; la[;k 1 xq.kukRed rRled gSA

5. ifjes; la[;kvksa dh forjdrk % ifjes; la[;k,¡ a, b vkSj c osQ fy,

a(b + c) = ab + ac    vkSj      a(b – c) = ab – ac gSA

6. nh gqbZ nks ifjes; la[;kvksa osQ eè; vifjfer ifjes; la[;k,¡ gksrh gSaA nks ifjes; la[;kvksa osQ eè;
ifjes; la[;k,¡ Kkr djus esa ekè; dh vo/kj.kk lgk;d gSA

Rationalised 2023-24



2.1 Hkwfedk

fiNyh d{kkvksa esa] vkius vusd chth; O;atdksa vkSj lehdj.kksa osQ ckjs esa tkudkjh izkIr
dh gSA ,sls O;atd tks geus ns[ks] muosQ oqQN mnkgj.k gSaµ

5x, 2x – 3, 3x + y, 2xy + 5, xyz + x + y + z, x2 + 1, y + y2

lehdj.kksa osQ oqQN mnkgj.k gSa% 5x = 25, 2x – 3 = 9, 
5 37

2 , 6 10 2
2 2

y z+ = + = −

vkidks ;kn gksxk fd lehdj.kksa esa lnSo lerk ‘=’ dk fpg~u iz;ksx gksrk gS] tks O;atdksa esa
ugha gksrkA

bu O;atdksa esa] oqQN esa ,d ls vf/d pj iz;ksx gq, gSaA mnkgj.k osQ fy,] 2xy + 5

esa nks pj gSaA rFkkfi] ge vc lehdj.k cukus esa osQoy ,d pj okys O;atd gh iz;ksx djsaxs
vkSj tks O;atd lehdj.k cukus esa fy[ks tk,¡xs os jSf[kd gh gksaxsA blls rkRi;Z gS fd O;atdksa
esa iz;ksx gksus okys pj dh vf/dre ?kkr ,d gksxhA

oqQN jSf[kd O;atd gSaµ

2x, 2x + 1, 3y – 7, 12 – 5z, 
5

( – 4) 10
4

x +

;s jSf[kd O;atd ugha gSa%  x2 + 1, y + y2, 1 + z + z2 + z3

(è;ku nhft, pj dh vf/dre ?kkr 1 ls vf/d gS)

vc ge lehdj.kksa esa] osQoy ,d pj okys O;atdksa dk gh iz;ksx djsaxsA ,sls lehdj.k]
,d pj okys jSf[kd lehdj.k dgykrs gSaA fiNyh d{kkvksa esa ftu ljy lehdj.kksa dks
vkius gy djuk lh[kk os blh izdkj osQ FksA
vkb,] tks ge tkurs gSa] mls laf{kIr esa nksgjk ysaµ

(a) ,d chth; lehdj.k esa pjksa dks iz;ksx djrs gq, ,d lerk
gksrh gSA blesa ,d lerk dk fpg~u gksrk gSA bl lerk osQ
ckb± vksj okyk O;atd ck;k¡ i{k (LHS) vkSj nkb± vksj okyk
O;atd nk;k¡ i{k (RHS) dgykrk gSA

,d pj okys jSf[kd
lehdj.k

vè;k;

2

2x – 3 = 7

2x – 3 = ck;k¡ i{k
7 = nk;k¡ i{k

lehdj.k

lerkpj

Rationalised 2023-24
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(b) ,d lehdj.k esa ck,¡ i{k esa O;atd dk

eku] nk,¡ i{k esa O;atd osQ eku osQ

cjkcj gksrk gSA ,slk] pj osQ oqQN ekuksa
osQ fy, gh laHko gksrk gS vkSj pj osQ
,sls ekuksa dks gh pj osQ gy dgrs gSaA

(c) fdlh lehdj.k dk gy oSQls Kkr djsa\

ge ekurs gSa fd lehdj.k osQ nksuksa i{k] rqyk osQ
iyM+ksa dh rjg larqyu esa gSaA vr% ge lehdj.k osQ
nksuksa i{kksa ij ,d tSlh gh xf.krh; lafØ;k,¡ djrs gSa
ftlls lehdj.k dk larqyu cuk jgs_ fcxM+s ugha]
ysfdu lehdj.k ljy] vf/d ljy gksrk tk,A bl
izdkj oqQN pj.kksa osQ ckn lehdj.k dk gy izkIr gks
tkrk gSA

2.2  lehdj.k gy djuk tc nksuksa gh i{kksa esa pj mifLFkr gks

,d lehdj.k] nks chth; O;atdksa osQ ekuksa esa lerk gksrh gSA lehdj.k 2x – 3 = 7 esa ,d
O;atd gS 2x – 3 rFkk nwljk gS 7 A vHkh rd fy, x, yxHkx lHkh mnkgj.kksa esa nk,¡ i{k esa
,d gh la[;k FkhA ysfdu ,slk gksuk lnSo vko';d ugha gSA pj jkf'k nksuksa i{kksa esa Hkh gks ldrh
gSA mnkgj.k osQ fy,] lehdj.k 2x – 3 = x + 2 esa] nksuksa gh i{kksa esa pj okys O;atd gSaA ck,¡
i{k esa O;atd gS (2x – 3) rFkk nk,¡ esa gS (x + 2)A

• vc ge ,sls gh lehdj.kksa osQ gy djus dh ppkZ djsaxs ftuosQ nksuksa gh i{kksa esa pj okys
O;atd gksaA

mnkgj.k 1 : gy dhft, 2x – 3 = x + 2

gy : fn;k gS% 2x – 3 = x + 2 ;k 2x = x + 2 + 3

;k 2x = x + 5

;k 2x – x = x + 5 – x (nksuksa i{kksa ls x ?kVkus ij)

;k x = 5 (gy)

;gk¡] geus lehdj.k osQ nksuksa i{kksa ls] ,d la[;k ;k fLFkjkad gh ugha] cfYd pj okyk in
?kVk;kA ge ,slk dj ldrs gSa D;ksafd pj dk eku Hkh dksbZ la[;k gh gSA è;ku nhft, fd x

nksuksa i{kksa ls ?kVkus ls rkRi;Z gS x dks ck,¡ i{k esa i{kkarj.k djukA

mnkgj.k 2 : gy dhft, 5x + 
7 3

14
2 2

x= −

gy : nksuksa i{kksa dks 2 ls xq.kk djus ij izkIr gksrk gS

2x – 3 = 7. bl lehdj.k dk gy gSµ
x = 5 D;ksafd x = 5 gksus ij ck,¡ i{k dk
eku gksxk 2 × 5 – 3 = 7 tks nk,¡ i{k dk
eku gS ysfdu x = 10 bldk gy ugha gS]
D;ksafd x = 10 gksus ij ck,¡ i{k dk eku
gksxk] 2 × 10 –3 = 17 tks nk,¡ i{k osQ
cjkcj ugha gSA

Rationalised 2023-24
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 =

;k (2 × 5x) +  =

;k 10x + 7 = 3x – 28

;k 10x – 3x + 7 = – 28 (3x dks ck,¡ i{k esa i{kkarj.k djus ij)
;k 7x + 7 = – 28

;k 7x = – 28 – 7

;k 7x = – 35

;k x =
35

7

−

;k x = – 5 (gy)

iz'ukoyh 2.1

fuEu lehdj.kksa dks gy dhft, vkSj vius mÙkj dh tk¡p dhft,A
1. 3x = 2x + 18 2. 5t – 3 = 3t – 5 3. 5x + 9 = 5 + 3x

4. 4z + 3 = 6 + 2z 5. 2x – 1 = 14 – x 6. 8x + 4 = 3 (x – 1) + 7

7. x = 
4

5
 (x + 10) 8.

2

3

x
 + 1 = 

7
3

15

x
+ 9. 2y + 

5

3
 = 

26

3
y−

10. 3m = 5 m – 
8

5

2.3  lehdj.kksa dks ljy :i esa cnyuk

mnkgj.k 3 : gy dhft, % 
6 1 3

1
3 6

x x+ −
+ =

gy : nksuksa i{kksa dks 6 ls xq.kk djus ij

6 (6 1)
6 ×1

3

x +
+  =

6( 3)

6

x −

;k 2 (6x + 1) + 6 = x – 3

;k 12x + 2 + 6 = x – 3 (dks"Bd gVkus ij)

;k 12x + 8 = x – 3

;k 12x – x + 8 = – 3

;k 11x + 8 = – 3

;k 11x = –3 – 8

;k 11x = –11

;k x = – 1 (okafNr gy)

6 ls gh D;ksa\
è;ku nhft, gjksa dk y-l-i-

(L.C.M.) 6 gSA

Rationalised 2023-24
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è;ku nhft,] bl mnkgj.k
esa geus dks"Bdksa dks

gVkdj vkSj leku inksa dks
feykdj lehdj.k ljy

cuk;kA

tk¡p % ck;k¡ i{k (LHS) = 
6( 1) 1 6 1

1 1
3 3

− + − +
+ = +  = 

5 3 5 3 2

3 3 3 3

− − + −
+ = =

nk;k¡ i{k (RHS) =
( 1) 3 4 2

6 6 3

− − − −
= =

ck;k¡ i{k (LHS) = nk;k¡ i{k (RHS) (tSlk okafNr Fkk)

mnkgj.k 4 : gy dhft, % 5x – 2 (2x – 7)  =  2 (3x – 1) + 
7

2

gy : dks"Bd gVkus ij

ck;k¡ i{k (LHS) = 5x – 4x + 14  =  x + 14

nk;k¡ i{k (RHS) = 6x – 2 + 
7

2
 = 

4 7 3
6 6

2 2 2
x x− + = +

vr% lehdj.k x + 14 = 6x + 
3

2
 gqvk

;k 14 = 6x – x + 
3

2

;k 14 = 5x + 
3

2

;k 14 – 
3

2
 = 5x (

3

2
 dk i{kkarj.k djus ij)

;k
28 3

2

−
 = 5x

;k
25

2
 = 5x

;k x =
25 1 5× 5 5

×
2 5 2 × 5 2

= =

vr% okafNr gy gS x =
5

2

tk¡p % ck;k¡ i{k (LHS) =

=  
25 25 25

2(5 7) 2( 2) 4
2 2 2

− − = − − = +  = 
25 8 33

2 2

+
=

nk;k¡ i{k (RHS) =
5 7

2 3 – 1
2 2

 × + 
 

=

=
26 7 33

2 2

+
=  = LHS     (;FkkokafNr)

D;k vkius è;ku fn;k
fd geus lehdj.k

dks oSQls ljy cuk;k\
geus lehdj.k osQ
nksuksa i{kksa dks lHkh
O;atdksa osQ gjksa osQ

y-l-i- ls xq.kk fd;kA
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iz'ukoyh 2.2

fuEu jSf[kd lehdj.kksa dks gy dhft, %

1.
1 1

2 5 3 4

x x
− = + 2.

3 5
21

2 4 6

n n n
− + = 3.

8 17 5
7

3 6 2

x x
x + − = −

4.
5 3

3 5

x x− −
= 5.

3 2 2 3 2

4 3 3

t t
t

− +
− = −

6.
1 2

1
2 3

m m
m

− −
− = −

fuEu lehdj.kksa dks ljy :i esa cnyrs gq, gy dhft, %

7. 3(t – 3) = 5(2t + 1) 8. 15(y – 4) –2(y – 9) + 5(y + 6) = 0

9. 3(5z – 7) – 2(9z – 11) = 4(8z – 13) – 17

10. 0.25(4f – 3) = 0.05(10f – 9)
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geus D;k ppkZ dh\

1- ,d chth; lehdj.k] pjksa esa ,d lerk gksrh gSA ;g izdV djrh gS fd lerk osQ fpg~u osQ ,d
vksj okys O;atd dk eku mlosQ nwljh vksj okys O;atd osQ eku osQ cjkcj gksrk gSA

2- d{kk VI, VII rFkk VIII esa lh[ks tkus okys lehdj.k] ,d pj okys jSf[kd lehdj.k gSaA bu lehdj.kksa
esa] lehdj.k cukus okys O;atdksa esa ,d gh pj iz;ksx gksrk gSA blosQ vfrfjDr] ;s lehdj.k jSf[kd
gksrs gSa vFkkZr~ iz;ksx fd, x, pj dh vf/dre ?kkr 1 gksrh gSA

3- lehdj.k osQ nksuksa i{kksa esa dksbZ jSf[kd O;atd gks ldrs gSaA tks lehdj.k geus d{kk VI rFkk VII esa
lh[ks] muesa fdlh ,d i{k esa osQoy la[;k gh gksrh FkhA

4- la[;kvksa dh Hkk¡fr gh pjksa dks Hkh ,d i{k ls nwljs i{k esa i{kkarfjr fd;k tk ldrk gSA

5- izk;% lehdj.k cukus okys O;atdksa dks] mls gy djus ls igys] ljy cuk fy;k tkrk gSA vkjaHk esa
oqQN lehdj.k jSf[kd ugha gksrsA ysfdu mlosQ nksuksa i{kksa dks mi;qDr O;atdksa ls xq.kk dj jSf[kd
lehdj.k osQ :i esa cnyk tk ldrk gSA

6- jSf[kd lehdj.kksa dh mi;ksfxrk] muosQ fofo/ vuqiz;ksxksa esa gSA la[;kvksa] vk;q] ifjekiksa rFkk eqnzk osQ
:i esa iz;ksx gksus okys flDosQ o uksVksa ij vk/kfjr vusd izdkj dh leL;k,¡ jSf[kd lehdj.kksa dk
mi;ksx dj gy dh tk ldrh gSaA
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3.1  Hkwfedk
vki tkurs gSa fd dkx”k] lery dk ,d izfr:i gSA tc vki dkx”k ls isafly dks gVk,
fcuk ¯cnqvksa dks vkil esa tksM+rs gSa (vosQys ¯cnqvksa dks NksM+dj vko`Qfr osQ fdlh Hkh Hkkx
dks vuqjsf[kr fd, fcuk) rks vki ,d leryh; oØ izkIr djrs gaSA

osQoy js[kk[kaMksa ls cuk ljy can oØ cgqHkqt dgykrk gSA

3.1.1  mÙky vkSj vory cgqHkqt

;gk¡ ij oqQN mÙky (convex) cgqHkqt vkSj oqQN vory (cocave) cgqHkqt fn, x, gaS% (vkòQfr 3-1)

prqHkqZtksa dks le>uk
vè;k;

3

vko`Qfr 3.1

D;k vki crk ldrs gaS fd bl izdkj osQ cgqHkqt ,d nwljs ls vyx D;ksa gSa\ tks cgqHkqt
mÙky gksrs gSa muosQ fod.kks± dk dksbZ Hkh Hkkx cfgHkkZx esa ugha gksrk gSA ;k cgqHkqt OksQ vH;arj
esa fdUgha nks fcanqvksa dks feykus okyk js[kk[k.M iw.kZr;k cgqHkqt OksQ vH;arj esa fLFkr gksrk gSA
D;k ;g vory cgqHkqtksa osQ fy, Hkh lR; gksrk gS\ nh xbZ vko`Qfr;ksa dk vè;;u dhft,A
rnqijkar vius 'kCnksa esa mÙky cgqHkqt rFkk vory cgqHkqt le>kus dk iz;kl dhft,A izR;sd
izdkj dh nks vko`Qfr;k¡ cukb,A bl d{kk esa ge osQoy mÙky cgqHkqtksa osQ ckjs esa vè;;u
djsaxsA
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3.1.2  le rFkk fo"ke cgqHkqt (Regular and Irregular Polygons)

,d le cgqHkqt] leHkqt rFkk ledksf.kd gksrk gSA mnkgj.kkFkZ] ,d oxZ esa Hkqtk,¡ rFkk dks.k
cjkcj eki osQ gksrs gSaA blfy, ;g ,d le cgqHkqt gSA ,d vk;r ledksf.kd rks gksrk gS ijarq
leHkqt ugha gksrk gSA D;k ,d vk;r ,d le cgqHkqt gS\ D;k ,d leckgq f=kHkqt ,d le
cgqHkqt gS\ D;ksa\

le cgqHkqt (Regular

polygons)

fo"ke cgqHkqt (Irregular polygons)

[laosQr %  ;k  dk mi;ksx cjkcj yackbZ okys js[kk[kaMksa dks n'kkZrk gS]

fiNyh d{kkvksa esa] D;k vki fdlh ,sls prqHkqZt osQ ckjs esa i<+k gS tks leHkqt rks gks ijarq
ledksf.kd u gks\ fiNyh d{kkvksa esa ns[ks x, prqHkqZtksa dh vko`Qfr;ksa dk Lej.k dhft, tSls
vk;r] oxZ] le prqHkqZt bR;kfnA

D;k dksbZ ,slk f=kHkqt gS tks leHkqt rks gks ijarq ledksf.kd u gks\

iz'ukoyh 3.1

1. ;gk¡ ij oqQN vko`Qfr;k¡ nh xbZ gSa %

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

izR;sd dk oxhZdj.k fuEufyf[kr vk/kj ij dhft, %

(a) lk/kj.k oØ (b) lk/kj.k can oØ (c) cgqHkqt
(d) mÙky cgqHkqt (e) vory cgqHkqt
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iz;kl dhft,

vko`Qfr 3.4

vko`Qfr 3.2

2. le cgqHkqt D;k gS\

,d le cgqHkqt dk uke crkb, ftlesa

(i) 3 Hkqtk,¡ (ii) 4 Hkqtk,¡ (iii) 6 Hkqtk,¡ gksaA

3.2  ,d cgqHkqt osQ cká dks.kksa dh ekiksa dk ;ksx

dbZ voljksa ij cká dks.kksa dh tkudkjh var% dks.kksa vkSj Hkqtkvksa dh izòQfr ij izdk'k Mkyrh gSA

,d pkWd osQ VqdM+s ls iQ'kZ ij ,d cgqHkqt cukb,A (vko`Qfr esa] ,d
iapHkqt ABCDE n'kkZ;k x;k gS ) (vko`Qfr 3.2)A ge lHkh dks.kksa osQ
ekiksa dk ;ksx tkuuk pkgrs gSa] vFkkZr~ m∠1 + m∠2 + m∠3 + m∠4

+ m∠5 gSA  A ls vkjaHk dhft, vkSj AB  osQ vuqfn'k pfy,A B ij
igq¡pus osQ mijkar] vkidks dks.k m∠1 ij ?kweus dh vko';drk gS

ftlls vki BC  osQ vuqfn'k py losaQA C ij igq¡pus osQ mijkar, CD

osQ vuqfn'k pyus osQ fy, vkidks m∠2 ij ?kweus dh vko';drk gSA
vki blh rjhosQ ls pyuk tkjh j[kas tc rd vki A ij ugha igq¡p tkrsA okLro esa] bl
rjg ls vkius ,d iwjk pDdj ?kwe fy;k gSA

blfy,,  m∠1 + m∠2 + m∠3 + m∠4 + m∠5  = 360° gSA

,d cgqHkqt dh pkgs fdruh Hkh Hkqtk,¡ gksa mu lcosQ fy, ;g lgh gSA

vr% fdlh cgqHkqt osQ cká dks.kksa osQ ekiksa dk ;ksx 360° gksrk gSA

mnkgj.k 1 : vko`Qfr 3-3 esa eki x Kkr dhft,A

gy : x + 90° + 50° + 110° = 360°      (D;ksa ?)

x + 250° = 360°

x = 110°

,d le "kM~Hkqt yhft, (vko`Qfr 3.4)A
(i) cká dks.kksa x, y, z, p, q rFkk  r osQ ekiksa dk ;ksx D;k gS\
(ii) D;k x = y = z = p = q = r gS? D;ksa?
(iii) izR;sd dk eki D;k gS?

(i) cká dks.k (ii) var% dks.k
(iv) bl fØ;kdyki dks fuEufyf[kr osQ fy, nksgjk,¡

(i) ,d le v"VHkqt (ii) ,d le 20 Hkqt

bUgsa dhft,

vko`Qfr 3.3
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mnkgj.k  2 :  ,d le cgqHkqt dh Hkqtkvksa dh la[;k Kkr dhft, ftlosQ izR;sd cká dks.k
dk eki 45° gSA

gy : lHkh cká dks.kksa dh oqQy eki = 360°

izR;sd cká dks.k dk eki = 45°

blfy,] cká dks.kksa dh la[;k = 
360

45
 = 8

vr% cgqHkqt dh 8 Hkqtk,¡ gSaA

iz'ukoyh 3.2

1. fuEufyf[kr vko`Qfr;ksa esa x dk eku Kkr dhft, %

(a) (b)

2. ,d le cgqHkqt osQ izR;sd cká dks.k dk eki Kkr dhft, ftldh
(i) 9 Hkqtk,¡ (ii) 15 Hkqtk,¡ gksaA

3. ,d le cgqHkqt dh fdruh Hkqtk,¡ gkasxh ;fn ,d cká dks.k dk eki 24° gks?
4. ,d le cgqHkqt dh Hkqtkvksa dh la[;k Kkr dhft, ;fn bldk izR;sd var%dks.k 165°

dk gks?
5. (a) D;k ,slk le cgqHkqt laHko gS ftlosQ izR;sd cká dks.k dk eki 22° gks?

(b) D;k ;g fdlh le cgqHkqt dk var%dks.k gks ldrk gS\ D;ksa\
6. (a) fdlh le cgqHkqt esa de ls de fdrus va'k dk var%dks.k laHko gS\ D;ksa\

(b) fdlh le cgqHkqt esa vf/d ls vf/d fdrus va'k dk cká dks.k laHko gS\

3.3  prqHkqZtksa osQ izdkj

,d prqHkqZt dh Hkqtkvksa o dks.kksa dh izo`Qfr osQ vk/kj ij bls fo'ks"k uke fn, tkrs gSaA

3.3.1  leyac

leyac ,d ,slk prqHkqZt gksrk gS ftlesa Hkqtkvksa dk ,d ;qXe lekarj gksrk gSA

;s leyac gSa ;s leyac ugha gSa
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bUgsa dhft,

vko`Qfr 3.5

mijksDr vkòQfr;ksa dk vè;;u dhft, vkSj vius fe=kksa osQ lkFk ppkZ dhft, fd D;ksa buesa
ls oqQN leyac gSa vkSj oqQN leyac ugha gSaA (laosQr % rhj dk fu'kku lekarj js[kkvksa dks n'kkZrk gS A)

1. leku lok±xle f=kHkqtksa osQ dVs gq, Hkkx yhft, ftudh Hkqtk,¡ 3 cm, 4 cm, 5 cm gSaA
bUgsa O;ofLFkr dhft, tSlk fd vko`Qfr esa n'kkZ;k x;k gS (vko`Qfr 3.5)A

vkidks ,d leyac izkIr gksrk gSA (fujh{k.k dhft,)

;gk¡ ij dkSu lh Hkqtk,¡ lekarj gSa\ D;k vlekarj Hkqtk,¡a cjkcj eki dh gksuh pkfg,\

bu leku f=kHkqtksa osQ lewg dk mi;ksx dj vki nks vkSj leyac izkIr dj ldrs gSaA
mudks <w¡f<, vkSj mudh vko`Qfr;ksa dh ppkZ dhft,A

2. vius rFkk vius fe=kks a osQ T;kferh; ckWDl ls pkj lsVLDos;j yhft,A bUgsa
vyx&vyx la[;kvksa esa mi;ksx dj lkFk&lkFk jf[k, vkSj vyx&vyx fdLe osQ
leyac izkIr dhft,A

;fn leyac dh vlekarj Hkqtk,¡ cjkcj yackbZ dh gksa rks ge bls lef}ckgq leyac dgrs gSaA

D;k vkius Åij fd, x, vius fdlh fujh{k.k esa dksbZ lef}ckgq leyac izkIr fd;k gS\

3.3.2  irax
irax fof'k"V izdkj dk ,d prqHkqZt gSA izR;sd vko`Qfr esa ,d tSls fpÉ cjkcj Hkqtkvksa dks
n'kkZrs gSaA mnkgj.kkFkZ AB = AD vkSj BC = CD

;s irax gSa ;s irax ugha gSa

bu vko`Qfr;ksa dk vè;;u dhft, vkSj ;g crkus dk iz;kl dhft, fd irax D;k gSA fujh{k.k
dhft, fd %

(i) ,d irax esa 4 Hkqtk,¡ gksrh gSa (;g ,d prqHkqZt gS)A
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bUgsa dhft, fn[kkb, fd
∆ABC ,oa
∆ADC

lok±xle gSaA
blls vki
D;k fu"d"kZ
fudkyrs gSa\

vko`Qfr 3.6

vko`Qfr 3.7

(ii) blesa vyx&vyx vklUu Hkqtkvksa osQ nks ;qXe gksrs gSa ftudh yackbZ cjkcj gksrh gSA
tk¡p dhft, fd D;k oxZ ,d irax gSA

,d eksVs dkx”k dh 'khV yhft,A
bls nksgjk eksfM+,A
nks vyx&vyx yackbZ okys js[kk[kaMksa dks [khafp,
tSlkfd vko`Qfr 3-6 esa n'kkZ;k x;k gSA
bu js[kk[kaMksa osQ vuqfn'k dkVdj [kksfy,A
vkidks ,d irax dh vko`Qfr izkIr gksrh gS
(vko`Qfr 3-7)A
D;k irax esa dksbZ lefer js[kk gS\

irax dks nksuksa fod.kks± ij eksfM+,A lsV&LDos;j osQ mi;ksx ls tk¡fp,
fd D;k os ,d nwljs dks ledks.k ij dkVrs gSaA D;k fod.kZ cjkcj
yackbZ osQ gSa\
tk¡fp, (isij dks eksM+us ;k ekius }kjk) fd D;k fod.kZ ,d nwljs dks
lef}Hkkftr djrs gSa\
irax osQ ,d dks.k dks ,d fod.kZ osQ vuqfn'k foijhr eksM+us ij]
cjkcj eki okys dks.kksa dks tk¡fp,A
fod.kZ ij iM+h rg dk fujh{k.k dhft,; D;k ;g n'kkZrk gS fd fod.kZ ,d dks.k
lef}Hkktd gksrk gS\

viuh tkudkjh dks lkfFk;ksa esa ck¡fV, vkSj mudh lwph cukb,A bu ifj.kkeksa dk
lkjka'k vè;k; esa dgha ij vkiosQ fy, fn;k x;k gSA

3.3.3  lekarj prqHkqZt

lekarj prqHkqZt ,d prqHkqZt gh gSA tSlk fd uke laosQr djrk gS bldk laca/ lekarj js[kkvksa
ls gSA

;s lekarj prqHkqZt gaS ;s lekarj prqHkqZt ugha gSa

AB CD�

AB ED�

BC FE�

AB DC�

AD BC�

LM ON�

LO MN�

QP SR�

QS PR�
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bUgsa dhft,

vko`Qfr 3.9

vko`Qfr 3.8

vko`Qfr 3.10 vko`Qfr 3.11

bu vko`Qfr;ksa dk vè;;u dhft, vkSj vius 'kCnksa esa crkus dk iz;kl dhft, fd lekarj
prqHkqZt D;k gSA vius fu"d"kZ vius fe=kksa osQ lkFk ck¡fV,A
tk¡p dhft, fd D;k vk;r ,d lekarj prqHkqZt gSA

nks vyx&vyx pkSM+kbZ okyh xÙks dh vk;rkdkj ifV~V;k¡ yhft, (vko`Qfr 3-8)A

iV~Vh 1 iV~Vh 2

,d xÙks dh iV~Vh dks lery ij jf[k, vkSj blosQ fdukjksa osQ vuqfn'k
js[kk,¡ [khafp, tSlk fd vko`Qfr esa n'kkZ;k x;k gS (vko`Qfr 3.8)A

vc nwljh iV~Vh dks [khaph xbZ js[kkvksa osQ Åij frjNh fn'kk esa jf[k,
vkSj bldk mi;ksx djrs gq, nks vkSj js[kkvksa dks [khafp, tSlk fd vko`Qfr
esa n'kkZ;k x;k gS (vko`Qfr 3.10)A

bu pkj js[kkvksa ls cuh can vko`Qfr prqHkqZt gS (vko`Qfr 3.11)A

;g lekarj js[kkvksa osQ nks ;qXeksa ls feydj cuh gSA ;g ,d lekarj prqHkqZt gSA

lekarj prqHkqZt ,d prqHkqZt gksrk gS ftldh lEeq[k Hkqtk,¡ lekarj gksrh gaSA

3.3.4  lekarj prqHkqZt osQ vo;o

,d lekarj prqHkqZt esa pkj Hkqtk,¡ vkSj pkj dks.k gksrs gSaA
buesa ls oqQN cjkcj eki osQ gksrs gSaA vkidks bu vo;oksa ls
lacaf/r oqQN rF;ksa dks ;kn j[kus dh vko';drk gSA
,d lekarj prqHkqZt  ABCD fn;k x;k gS  (vko`Qfr 3.12)A

AB  vkSj DC , bldh lEeq[k Hkqtk,¡ gSaA AD  rFkk BC  lEeq[k Hkqtkvksa dk nwljk ;qXe cukrs gSaA

∠A vkSj ∠C lEeq[k dks.kksa dk ,d ;qXe gS vkSj blh izdkj ∠B rFkk ∠D lEeq[k dks.kksa
dk ,d nwljk ;qXe gSA

vko`Qfr  3.12
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iz;kl dhft,

vko`Qfr 3.14

bUgsa dhft,

AB  vkSj BC  lekarj prqHkqZt dh vklUu Hkqtk,¡ gSaA vFkkZr~ tgk¡ ij ,d Hkqtk lekIr
gksrh gS ogha ls nwljh Hkqtk izkjaHk gksrh gSA D;k BC  vkSj CD  Hkh vklUu Hkqtk,¡ gSa\ nks vkSj
vklUu Hkqtkvksa osQ ;qXeksa dks <w¡<us dk iz;kl dhft,A

∠A vkSj  ∠B lekarj prqHkqZt osQ vklUu dks.k gSaA nksuksa gh dks.k mHk;fu"B Hkqtk osQ var
¯cnqvksa ij cus gaSA ∠B rFkk ∠C Hkh vklUu dks.k gSaA lekarj prqHkqZt osQ vklUu dks.kksa osQ nwljs
;qXeksa dh igpku dhft,A

nks leku lekarj prqHkqZtksa osQ dVs gq, Hkkx ABCD rFkk A′B′C′D′ yhft, (vko`Qfr 3.13).

;gk¡ ij Hkqtk  AB ] Hkqtk A B′ ′  osQ leku gS ijarq buosQ uke vyx&vyx gSaA blh izdkj]

nwljh laxr Hkqtk,¡ Hkh leku gSaA

A B′ ′  dks DC  osQ Åij jf[k,A D;k os ,d nwljs dks iw.kZr;k <drh gSa\ vc vki

AB  rFkk DC  dh yackbZ osQ ckjs esa D;k dg ldrs gSa?

blh izdkj AD  rFkk BC  dh yackbZ dh tk¡p dhft,A vki D;k ikrs gSa\

vki AB  rFkk DC  dks eki dj bl ifj.kke ij igq¡p ldrs gSaA

xq.k % lekarj prqHkqZt dh lEeq[k Hkqtk,¡ cjkcj eki dh gksrh gSaA

vko`Qfr 3.13

vko`Qfr 3.15

30° – 60° – 90° dks.kks a okys
nks leku lsV&LDos;j yhft,A
vc bUgsa vkil esa bl izdkj
feykdj jf[k, ftlls ,d lekarj
prqHkqZt cu tk, (vko`Qfr 3.14)A
D;k ;g Åij crk, x, xq.k dh
iqf"V djus esa vkidh lgk;rk
djrk gS\

vki roZQ&foroZQ osQ }kjk bl vo/kj.kk dks izHkkoh cuk ldrs gSaA ,d lekarj prqHkqZt

ABCD ij fopkj dhft, (vko`Qfr 3-15)A ,d fod.kZ] AC  [khafp,A

ge ns[krs gaS fd ∠1 = ∠2 vkSj ∠3 = ∠4   (D;ksa?)
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iz;kl dhft,

bUgsa dhft,

vko`Qfr 3.16

vko`Qfr 3.17

D;ksafd f=kHkqt  ABC vkSj ADC esa  ∠1 = ∠2,  ∠3 = ∠4 vkSj AC  mHk;fu"B gS blfy,]
ASA lok±xlerk dlkSVh }kjk

∆ ABC ≅ ∆ CDA (;gk¡ ASA dlkSVh oSQls iz;ksx gqbZ?)

vr% AB = DC vkSj BC = AD.

mnkgj.k 3 : lekarj prqHkqZt PQRS dk ifjeki Kkr dhft, (vko`Qfr 3-16)

gy : lekarj prqHkqZt esa] lEeq[k Hkqtk,¡ cjkcj yackbZ dh gksrh gaSA

blfy,] PQ = SR = 12 cm vkSj QR = PS = 7 cm

vr% ifjeki = PQ + QR + RS + SP

= 12 cm + 7 cm + 12 cm + 7 cm = 38 cm

3.3.5  lekarj prqHkqZt osQ dks.k

geus lekarj prqHkqZt dh lEeq[k Hkqtkvksa ls lacaf/r ,d xq.k dk vè;;u
fd;kA ge dks.kksa osQ ckjs esa D;k dg ldrs gSa\

ekuk ABCD ,d lekarj prqHkqZt gS (vko`Qfr 3-17)A Vsª¯lx 'khV ij bldh
izfrfyfi cukb,A bl izfrfyfi dks A′B′C′D′ ls izn£'kr dhft,A A′B′C′D′

dks ABCD ij vkPNkfnr dhft,A nksuksa prqHkqZtksa dks vkil esa feykdj ml
¯cnq ij fiu yxkb, tgk¡ ij muosQ fod.kZ izfrPNsn djrs gkas] Vsª̄ lx 'khV dks
180° ?kqekb,A lekarj prqHkqZt vHkh Hkh ,d nwljs dks iw.kZr;k <d ysrs gSa_ ijarq
vc vki ns[krs gSa fd A′ iw.kZ :i ls  C ij vkSj C iw.kZ :i ls  B′  ij vk
tkrk gSA blh izdkj B′  ¯cnq D ij tkrk gS vkSj foykse :i ls Hkh lR; gSA

D;k ;g dks.k  A rFkk dks.k C osQ ekiksa osQ ckjs esa vkidks oqQN crkrk gS\ dks.k B rFkk D osQ
ekiksa osQ fy, tk¡p dhft,A vius fu"d"kZ dh ppkZ dhft,A
xq.k : lekarj prqHkqZt osQ lEeq[k dks.k cjkcj eki osQ gksrs gSaA

30° – 60° – 90° dks.kksa okys nks leku lsV&LDos;j ysdj igys dh rjg gh ,d lekarj prqHkqZt
cukb,A D;k izkIr vkòQfr Åij crk, x, xq.k dh iqf"V djus esa vkidh lgk;rk djrh gS\

vki bl vo/kj.kk dh roZQ&foroZQ osQ }kjk iqf"V dj ldrs gSaA

;fn  AC  vkSj BD  lekarj prqHkqZt osQ fod.kZ gkas (vko`Qfr 3.18) rks
vki ns[ksaxs fd

∠1 =∠2 vkSj ∠3 = ∠4 (D;ksa?) vko`Qfr 3.18
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∆ ABC rFkk ∆ ADC dk vyx&vyx vè;;u djus ij vki ns[ksaxs fd (vko`Qfr 3.19) ASA

lok±xle dlkSVh osQ }kjk
∆ ABC        ≅ ∆ CDA (oSQls?)

;g n'kkZrk gS fd ∠B vkSj ∠D leku eki osQ gSaA bl izdkj vki izkIr djrs gSa
m∠A = m∠C

mnkgj.k 4 : vko`Qfr 3.20 esa BEST ,d lekarj prqHkqZt gSA
x, y rFkk z osQ eku Kkr dhft,A

gy : ¯cnq S, ¯cnq B osQ foijhr gSA

vr% x = 100° (lEeq[k dks.k xq.k)

y = 100° (∠x osQ laxr dks.k dk eki)

z = 80° (D;ksafd ∠y vkSj ∠z jSf[kd ;qXe cukrs gSa)
vc ge viuk è;ku ,d lekarj prqHkqZt osQ vklUu dks.kksa ij osaQfnzr djrs gSaaA
lekarj prqHkqZt ABCD esa (vko`Qfr 3.21) ∠A vkSj ∠D

laiwjd dks.k gSa]

D;ksafd DC AB� vkSj DA , ,d fr;Zd js[kk gSA vr%
nksukas dks.k var% lEeq[k dks.k gSaA
∠A vkSj ∠B Hkh laiwjd dks.k gSaA D;k vki crk ldrs
gSa ^D;kas*\

AD BC�  vkSj BA  ,d fr;Zd js[kk gS tks ∠A rFkk ∠B dks var% lEeq[k dks.k cukrh gSA
vko`Qfr ls nks vkSj laiwjd dks.kksa osQ ;qXeksa dh igpku dhft,A

xq.k % lekarj prqHkqZt osQ vklUu dks.k laiwjd gksrs gaSA

mnkgj.k 5 : lekarj prqHkqZt RING esa ( vko`Qfr 3.22) ;fn m∠R = 70° gks rks nwljs lHkh dks.k
Kkr dhft,A

gy : fn;k gS m∠R = 70°

rc m∠N = 70°

D;ksafd ∠R rFkk  ∠I laiwjd dks.k gSa
m∠I = 180° – 70° = 110°

vkSj m∠G = 110° D;ksafd ∠G, ∠I  dk lEeq[k dks.k gSA
vr% m∠R = m∠N = 70° vkSj m∠I = m∠G = 110°

vko`Qfr 3.19

vko`Qfr 3.20

vko`Qfr 3.21

vko`Qfr 3.22
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bUgsa dhft,

vko`Qfr 3.23

lksfp,] ppkZ dhft, vkSj fyf[k,
 m∠R = m∠N = 70°, n'kkZus osQ mijkar D;k vki fdlh vU; fof/ ls m∠I vkSj m∠G

dks Kkr dj ldrs gSa\

3.3.6  lekarj prqHkqZt osQ fod.kZ

lk/kj.kr;k lekarj prqHkqZt osQ fod.kZ cjkcj eki osQ ugha gksrsA

(D;k vkius vius iwoZ fØ;kdyki esa bls tk¡pk\)

;|fi lekarj prqHkqZt osQ fod.kks± esa ,d jkspd xq.k gksrk gSA

lekarj prqHkqZt] (eku yhft, ABCD,)  dk ,d dVk gqvk Hkkx yhft,

(vko`Qfr 3.23)A ekuk blosQ fod.kZ AC  rFkk  DB  ,d nwljs dks 'O' ij

izfrPNsn djrs gSaA

C dks A ij j[kdj ,d rg (Fold) osQ }kjk AC  dk eè; ¯cnq Kkr dhft,A D;k eè;

¯cnq O gh gS\ D;k ;g n'kkZrk gS fd fod.kZ DB , fod.kZ AC  dks ¯cnq 'O' ij lef}Hkkftr

djrk gS\ vius fe=kksa osQ lkFk bldh ppkZ dhft,A bl fØ;kdyki dks ;g Kkr djus osQ

fy, nksgjk,¡ fd DB  dk eè; ¯cnq dgk¡ ij fLFkr gksxkA

xq.k % lekarj prqHkqZt osQ fod.kZ ,d nwljs dks lef}Hkkftr djrs gaSA (vo'; gh muosQ
izfrPNsnh ¯cnq ij A)

bl xq.k dk roZQ&foroZQ rFkk iqf"V djuk eqf'dy ugha gSA vkòQfr 3-24
ls] ASA lok±xlerk izfrca/ }kjk cM+h vklkuh ls ns[kk tk ldrk gS fd

∆ AOB ≅ ∆ COD    (;gk¡ ij  ASA izfrca/ dk oSQls iz;ksx gqvk ?)

vr% AO = CO rFkk BO = DO

mnkgj.k 6 : vko`Qfr 3.25 esa] HELP ,d lekarj prqHkqZt gSA fn;k gS
(yackbZ cm  esa gS)% OE = 4 vkSj HL, PE ls 5 vf/d gSA OH Kkr dhft,A

gy : ;fn OE = 4 rc OP = 4 (D;ksa?)

vr% PE = 8, (D;ksa?)

blfy, HL = 8 + 5 = 13

vr% OH =
1

13
2

×  = 6.5 cm

vko`Qfr 3.24

vko`Qfr 3.25
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iz'ukoyh 3.3

1. ABCD ,d lekarj prqHkqZt gSA izR;sd dFku dks
ifjHkk"kk ;k iz;ksx fd, x, xq.k }kjk iwjk dhft, %
(i) AD = ...... (ii) ∠ DCB = ......

(iii) OC = ...... (iv) m ∠DAB + m ∠CDA = ......

2. fuEu lekarj prqHkqZtksa esa vKkr x, y, z osQ ekuksa dks Kkr dhft, %

(i) (ii)

(iii) (iv) (v)

3. D;k ,d prqHkqZt ABCD lekarj prqHkqZt gks ldrk gS ;fn

(i) ∠D + ∠B = 180°? (ii) AB = DC = 8 cm, AD = 4 cm vkSj BC = 4.4 cm?

(iii) ∠A = 70° vkSj ∠C = 65°?

4. ,d prqHkqZt dh dPph (Rough) vko`Qfr [khafp, tks
lekarj prqHkqZt u gks ijarq ftlosQ nks lEeq[k dks.kksa osQ
eki cjkcj gksaA

5. fdlh lekarj prqHkqZt osQ nks vklUu dks.kksa dk vuqikr 3
% 2 gSA lekarj prqHkqZt osQ lHkh dks.kksa dh eki Kkr
dhft,A

6. fdlh lekarj prqHkqZt osQ nks vklUu dks.kksa osQ eki cjkcj gaSA lekarj prqHkqZt osQ lHkh
dks.kksa dh eki Kkr dhft,A

7. layXu vko`Qfr HOPE ,d lekarj prqHkqZt gSA x, y vkSj z dks.kksa dh eki Kkr dhft,A
Kkr djus esa iz;ksx fd, x, xq.kksa dks crkb,A

8. fuEu vko`Qfr;k¡ GUNS vkSj RUNS lekarj prqHkqZt gSaA x rFkk  y Kkr dhft, (yackbZ cm

esa gS)%
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bUgsa dhft,

(i) (ii)

9. nh xbZ vkòQfr esa  RISK rFkk CLUE  nksuksa
lekarj prqHkqZt gaS] x dk eku Kkr dhft,A

10. crkb, oSQls ;g vko`Qfr ,d leyac gSA bldh dkSu lh nks Hkqtk,¡ lekarj gSa?
(vko`Qfr 3-26)

11. vko`Qfr 3-27 es a
m∠C Kkr dhft,
;fn AB DC�  gSA

12. vko`Qfr 3-28 esa  ∠P rFkk ∠S  dh eki Kkr dhft, ;fn
SP RQ�  gSA (;fn vki m∠R, Kkr djrs gSa] rks D;k m∠P dks
Kkr djus dh ,d ls vf/d fof/ gS?)

3.4  oqQN fof'k"V lekarj prqHkqZt

3.4.1  leprqHkqZt

irax (tks fd ,d lekarj prqHkqZt ugha gS) dh fo'ks"k fLFkfr osQ :i esa gesa ,d
leprqHkqZt (Rhombus) tks ,d lekarj prqHkqZt Hkh gS] izkIr gksrk gSA

vkiosQ }kjk dkx”k ls dkVdj igys cukbZ xbZ irax dk Lej.k djasA

irax&dkV (Kite-cut) leprqHkqZt&dkV (Rhombus-cut)

vko`Qfr 3.26 vko`Qfr 3.27

vko`Qfr 3.28
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vko`Qfr 3.30

bUgsa dhft,

è;ku nhft, fd leprqHkqZt dh lHkh Hkqtk,¡ cjkcj yackbZ dh gksrh
gaS ijarq irax dh fLFkfr esa ,slk ugha gSA
leprqHkqZt ,d prqHkqZt gS ftldh lHkh Hkqtk,¡ cjkcj yackbZ dh gksrh gSaA

D;ksafd leprqHkqZt dh lEeq[k Hkqtk,¡ cjkcj yackbZ dh gksrh gSa] blfy, ;g
,d lekarj prqHkqZt Hkh gSA vr% ,d le prqHkqZt esa ,d lekarj prqHkqZt vkSj
,d irax osQ Hkh lHkh xq.k fo|eku gSaA mudh lwph rS;kj djus dk iz;kl
dhft,A rc vki viuh lwph iqLrd esa nh xbZ tk¡p lwph osQ lkFk feykdj iqf"V
dj ldrs gSaA ,d leprqHkqZt dk lcls mi;ksxh xq.k mlosQ fod.kks± dk gSA
xq.k : ,d leprqHkqZt osQ fod.kZ ijLij yac lef}Hkktd gksrs gSaA

le prqHkqZt dh ,d izfrfyfi yhft,A isij dks eksM+dj tk¡p dhft, fd D;k izfrPNsnh
¯cnq izR;sd fod.kZ dk eè;¯cnq gSA vki ,d lsV&LDos;j osQ fdukjs dk mi;ksx djosQ
tk¡p ldrs gSa fd os ,d nwljs dks ledks.k ij izfrPNsn djrs gaSA

roZQ&iw.kZ pj.kksa dk mi;ksx dj ;gk¡ ,d [kkdk fn;k x;k gS tks bl xq.k dh iqf"V
djrk gSA

ABCD ,d leprqHkqZt gS (vko`Qfr 3-29)A vr% ;g ,d lekarj prqHkqZt Hkh gSA

pw¡fd fod.kZ ,d nwljs dks lef}Hkkftr djrs gSa]

vr%     OA = OC  vkSj  OB = OD

gesa ;g n'kkZuk gS fd m∠AOD = m∠COD = 90° gSA

SSS lok±xlerk izfrca/ ls ;g ns[kk tk ldrk gS fd
∆ AOD ≅ ∆ COD

vr% m ∠AOD = m ∠COD

D;ksafd  ∠AOD vkSj ∠COD jSf[kd ;qXe cukrs gSa]
m ∠AOD = m ∠COD = 90°

mnkgj.k 7 :

RICE ,d leprqHkqZt gS (vko`Qfr 3-30)A x, y, rFkk  z dk

eku Kkr dhft, vkSj vius mÙkj dh iqf"V dhft,A

gy :

x = OE y = OR z = leprqHkqZt dh Hkqtk
= OI  (fod.kZ = OC (fod.kZ = 13 (leprqHkqZt dh lHkh

lef}Hkkftr djrs gSa) lef}Hkkftr djrs gSa)    Hkqtk,¡ cjkcj eki dh gksrh gSa)
= 5 = 12

irax le prqHkqZt

pw¡fd AO = CO (D;ksa?)

AD = CD (D;ksa?)

OD = OD

vko`Qfr 3.29

tc vki ABC osQ vuqfn'k dkVdj [kksyrs gSa rks vki ,d irax izkIr djrs gaSA ;gk¡ ij yackbZ AB vkSj
BC vyx&vyx FkhaA ;fn vki AB = BC [khaprs gSa rks izkIr dh xbZ irax ,d leprqHkqZt dgykrk gSA
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3.4.2  ,d vk;r

vk;r ,d lekarj prqHkqZt gS ftlosQ lHkh dks.k leku eki
osQ gksrs gSa (vko`Qfr 3-31)A

bl ifjHkk"kk dk iw.kZ vFkZ D;k gS\ bldh ppkZ vius fe=kksa
osQ lkFk dhft,A ;fn vk;r ledksf.kd gks rks izR;sd dks.k
dh eki D;k gksxh\ ekuk izR;sd dks.k dk eki x° gksxhA

rc 4x° = 360°  (D;ksa )?

blfy,, x° = 90°

vr% vk;r dk izR;sd dks.k ledks.k gksrk gSA

vr% ,d vk;r lekarj prqHkqZt gksrk gS ftlesa izR;sd dks.k ledks.k gksrk gSA

,d lekarj prqHkqZt gksus osQ dkj.k vk;r dh lEeq[k Hkqtk,¡ cjkcj yackbZ dh gksrh gSa vkSj fod.kZ
,d nwljs dks lef}Hkkftr djrs gSaA lekarj prqHkqZt esa fod.kZ vyx&vyx yackbZ osQ gks ldrs gSa
(tk¡p dhft,) % ijarq vk;r (fo'ks"k fLFkfr esa) osQ fod.kZ cjkcj eki (yackbZ) osQ gksrs gSaA

xq.k : vk;r osQ fod.kZ cjkcj yackbZ osQ gksrs gSaA

bldh iqf"V vklkuh ls gks ldrh gSA ;fn ABCD ,d vk;r gS (vko`Qfr 3-32) rks
f=kHkqt ABC rFkk ABD dks vyx&vyx (vko`Qfr 3-33 vkSj vko`Qfr 3-34) ns[kus ij] gesa
izkIr gksrk gS]

∆ ABC ≅ ∆ ABD

D;ksafd AB = AB (mHk;fu"B)

BC = AD (D;ksa?)

m ∠A = m ∠B = 90° (D;ksa?)

SAS izfrca/ ls lok±xlerk gksrh gSA

vr% AC = BD

vkSj ,d vk;r esa fod.kZ cjkcj yackbZ osQ gksus osQ vfrfjDr ,d nwljs dks lef}Hkkftr djrs
gaSA (D;ksa\)

mnkgj.k  8 : RENT ,d vk;r gS (vko`Qfr 3-35)A blosQ fod.kZ ,d nwljs dks 'O' ij
izfrPNsn djrs gSaA x, dk eku Kkr dhft, ;fn OR = 2x + 4 vkSj  OT = 3x + 1 gSaA

vko`Qfr 3.31

vko`Qfr 3.34vko`Qfr 3.33vko`Qfr 3.32
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vko`Qfr 3.36

vko`Qfr 3.35

gy : OT ,  fod.kZ TE  dk vk/k gSA OR ,  fod.kZ RN   dk vk/k gSA

;gk¡ ij fod.kZ cjkcj yackbZ osQ gaSA (D;ksa\) vr% muosQ vk/s Hkh vkil
esa cjkcj gSaA

blfy, 3x + 1 = 2x + 4

vFkkZr~ x = 3

3.4.3  oxZ

oxZ ,d vk;r gksrk gS ftldh Hkqtk,¡ cjkcj gksrh gaSA
bldk eryc ;g gS fd ,d oxZ esa ,d vk;r osQ lHkh xq.k gksus
osQ lkFk&lkFk ,d vfrfjDr xq.k Hkh gksrk gS fd bldh Hkqtk,¡
cjkcj yackbZ dh gksrh gaSA
oxZ osQ fod.kZ] vk;r osQ fod.kks± dh rjg gh] cjkcj yackbZ osQ
gksrs gSaA
,d vk;r esa fod.kks± dk ,d nwljs ij yac gksuk vko';d ugha gksrk
gS (tk¡fp,)A fdlh oxZ esa fod.kZ

(i) ,d nwljs dks lef}Hkkftr djrs gSa (oxZ ,d
lekarj prqHkqZt gS)A

(ii) cjkcj yackbZ osQ gksrs gSaA (oxZ ,d vk;r gSA) vkSj

(iii) ,d nwljs dks ledks.k ij lef}Hkkftr djrs gSaA
bl izdkj] gesa fuEufyf[kr xq.k/eZ izkIr gksrk gSA

xq.k : oxZ osQ fod.kZ ,d nwljs dks ledks.k ij lef}Hkkftr djrs gSaA

,d oxkZdkj 'khV] ekuk PQRS yhft, (vko`Qfr 3-36)A
nksuksa fod.kks± osQ vuqfn'k rg (fold) yxkb,A D;k muosQ eè;
¯cnq leku gh gSaA
lsV&LDos;j dk mi;ksx djosQ tk¡p dhft,] D;k 'O' ij cuk dks.k
90° dk gSA ;g Åij crk, x, xq.k/eZ dks fl¼ djrk gSA

roZQ&foroZQ dh lgk;rk ls ge bldh iqf"V dj ldrs gSaA
ABCD ,d oxZ gS ftlosQ fod.kZ ,d nwljs dks 'O' ij izfrPNsn
djrs gSa (vko`Qfr 3-37)A

OA = OC        (D;ksafd oxZ ,d lekarj prqHkqZt gS )
SSS lok±xlerk izfrca/ osQ vuqlkj

∆ AOD ≅ ∆ COD    (oSQls?)

vr% m∠AOD = m∠COD

;s dks.k jSf[kd ;qXe cukrs gaSA vr% izR;sd dks.k ledks.k gSA

BELT ,d oxZ gS ftlesa,
BE = EL = LT = TB

∠B, ∠E, ∠L rFkk ∠T ledks.k gSaA

BL = ET vkSj BL ET⊥

OB = OL vkSj OE = OT

bUgsa dhft,

vko`Qfr 3.37
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iz'ukoyh 3.4

1. crkb,] dFku lR; gS ;k vlR; :

(a) lHkh vk;r oxZ gksrs gSa (e) lHkh iraxas le prqHkqZt gksrh gSa
(b) lHkh le prqHkqZt lekarj prqHkqZt gksrs gaS (f) lHkh le prqHkqZt irax gksrs gaS
(c) lHkh oxZ le prqHkqZt vkSj vk;r Hkh gksrs gSa (g) lHkh lekarj prqHkqZt leyac

gksrs gSa
(d) lHkh oxZ lekarj prqHkqZt ugha gksrsA (h) lHkh oxZ leyac gksrs gaSA

2. mu lHkh prqHkqZtksa dh igpku dhft, ftuesa
(a) pkjksa Hkqtk,¡ cjkcj yackbZ dh gksa (b) pkj ledks.k gksa

3. crkb, oSQls ,d oxZ
(i) ,d prqHkqZt (ii) ,d lekarj prqHkqZt (iii) ,d leprqHkqZt

(iv) ,d vk;r gSA
4. ,d prqHkqZt dk uke crkb, ftlosQ fod.kZ

(i) ,d nwljs dks lef}Hkkftr djrs gaS (ii) ,d nwljs ij yac lef}Hkktd gks
(iii) cjkcj gksaA

5. crkb, ,d vk;r mÙky prqHkqZt oSQls gSA
6. ABC ,d ledks.k f=kHkqt gS vkSj 'O' ledks.k dh

lEeq[k Hkqtk dk eè;&¯cnq gSA crkb, oSQls 'O' ¯cnq  A,

B rFkk  C ls leku nwjh ij fLFkr gSA (¯cnqvksa ls fpfÉr
vfrfjDr Hkqtk,¡ vkidh lgk;rk osQ fy, [khaph xbZ gSa)

lksfp,] ppkZ dhft, vkSj fyf[k,
1. ,d jktfeL=kh ,d iRFkj dh iV~Vh cukrk gSA og bls vk;rkdkj cukuk pkgrk gSA

fdrus vyx&vyx rjhdksa ls mls ;g fo'okl gks ldrk gS fd ;g vk;rkdkj gSA
2. oxZ dks vk;r osQ :i esa ifjHkkf"kr fd;k x;k Fkk ftldh lHkh Hkqtk,¡ cjkcj gksrh

gSaA D;k ge bls leprqHkqZt osQ :i esa ifjHkkf"kr dj ldrs gSa ftlosQ dks.k cjkcj
eki osQ gkas\ bl fopkj dks Li"V dhft,A

3. D;k ,d leyac osQ lHkh dks.k cjkcj eki osQ gks ldrs gaS\ D;k bldh lHkh Hkqtk,¡
cjkcj gks ldrh gSa\ o.kZu dhft,A

geus D;k ppkZ dh\

lekarj prqHkqZt : ,d
prqHkqZt ftlesa lEeq[k
Hkqtkvksa dk izR;sd ;qXe
lekarj gksrk gSA

prqHkqZt xq.k

(1) lEeq[k Hkqtk,¡ cjkcj gksrh gSaA

(2) lEeq[k dks.k cjkcj gksrs gSSaA

(3) fod.kZ ,d nwljs dks lef}Hkkftr djrs gSaSA
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leprqHkqZt :

,d prqHkqZt ftldh lHkh Hkqtk,¡
cjkcj eki dh gksrh gSaA

vk;r :

,d lekarj prqHkqZt
ftlesa ,d dks.k
ledks.k gksrk gSA

oxZ :

,d vk;r ftldh lHkh
Hkqtk,¡ cjkcj gksrh gSaA

irax :

,d prqHkqZt ftlesa nks
vklUu Hkqtkvksa osQ ;qXe
cjkcj gksrs gSaA

(1) lekarj prqHkqZt osQ lHkh xq.k gksrs gSSaA

(2) fod.kZ ijLij yac gksrs gSSaA

(1) lekarj prqHkqZt osQ lHkh xq.k gksrs gSaA
(2) izR;sd dks.k ledks.k gksrk gSaA
(3) fod.kZ cjkcj eki osQ gksrs gSSaA

lekarj prqHkqZt] leprqHkqZt rFkk vk;r lHkh
osQ xq.k gksrs gSaA

(1) fod.kZ ,d nwljs ij yac gksrs gSaA
(2) ,d fod.kZ nwljs fod.kZ dks lef}Hkkftr

djrk gSA
(3) vko`Qfr esa] m∠B = m∠D  ijarq

m∠A ≠ m∠C
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4.1  lwpukvksa dh [kkst esa

vkiosQ nSfud thou esa vkiosQ lEeq[k fuEufyf[kr izdkj dh lwpuk,¡ vkbZ gksaxh %
(a) fiNys 10 VsLV eSpksa esa ,d cYysckt }kjk cuk, x, oqQy juA
(b) fiNys 10 ,d fnolh; varjkZ"Vªh; eSpksa (ODI) esa ,d xsanckt }kjk fy,

x, oqQy foosQVA
(c) vkidh d{kk osQ fo|k£Fk;ksa }kjk xf.kr osQ ;wfuV VsLV esa izkIr fd, x, vadA
(d) vkiosQ fe=kksa esa ls izR;sd }kjk i<+h xbZ dgkfu;ksa dh iqLrdksa dh la[;k] bR;kfnA

bu lHkh fLFkfr;ksa esa ,df=kr dh xbZ lwpuk,¡ vk¡dM+s (data) dgykrh gSaA
vk¡dM+s izk;% ,d ,slh fLFkfr osQ lanHkZ esa ,df=kr fd, tkrs gSa ftldk ge vè;;u djuk pkgrs gSaA mnkgj.kkFkZ]
,d vè;kfidk dh viuh d{kk osQ fo|k£Fk;ksa dh vkSlr Å¡pkbZ tkuus esa #fp gks ldrh gSA bls Kkr djus osQ
fy,] og viuh d{kk osQ lHkh fo|k£Fk;ksa dh Å¡pkb;k¡ fy[ksxh] bu vk¡dM+ksa dks ,d Øec¼ :i ls laxfBr djsxh
vkSj rnuqlkj mudh O;k[;k djsxhA

dHkh&dHkh vk¡dM+ksa dks] ;g lqLi"V djus osQ fy, fd os D;k fu:fir djrs gSa] vkys[kh; :i ls
(graphically) fu:fir fd;k tkrk gSA D;k vkidks mu fofHkUu izdkjksa osQ vkys[kksa osQ ckjs esa oqQN ;kn gS tks
geus fiNyh d{kkvksa esa i<+s Fks\

1. ,d fp=kkys[k (pictograph) % laosQrksa dk iz;ksx djrs gq,] vk¡dM+ksa dk fp=kh; fu:i.k %

vk¡dM+ksa dk izca/u
vè;k;

4

 = 100 dkj ← ,d laosQr 100 dkjksa dks izn£'kr djrk gSA

tqykbZ = 250    100 dks 1
2
 O;Dr djrk gS

vxLr = 300

flracj = \

(i) tqykbZ osQ eghus esa fdruh dkjksa dk mRiknu gqvk\
(ii) fdl eghus esa dkjksa dk vf/dre mRiknu gqvk\
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2- ,d naM vkys[k (bar graph)% ,d leku pkSM+kbZ osQ naMksa dk iz;ksx djrs gq,] lwpuk dk
izn'kZu] ftlesa naMksa dh yackb;k¡ (Å¡pkb;k¡) Øe'k% muosQ ekuksa osQ lekuqikfrd gksrh gSaA

naM dh yackbZ izR;sd Js.kh
dh ek=kk n'kkZrh gSA

naM leku pkSM+kbZ osQ gSa vkSj
nks Øekxr naMksa osQ chp esa
leku nwjh j[kh xbZ gSA

(i) bl naM vkys[k }kjk D;k lwpuk nh xbZ gS\
(ii) fdl o"kZ esa fo|k£Fk;ksa dh la[;k esa vf/dre o`f¼ gqbZ\
(iii) fdl o"kZ esa fo|k£Fk;ksa dh la[;k vf/dre gS\
(iv) crkb, fd ;g lR; gS ;k vlR; % ^^2005&06 esa fo|k£Fk;ksa dh la[;k 2003&04

dh la[;k dh nqxquh gSA**

3- f}&naM vkys[k (double bar graph) % vk¡dM+ksa osQ nks lewgksa dks ,d lkFk n'kkZus okyk
naM vkys[k
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lksfp,] ppkZ dhft, vkSj fyf[k,
;fn ge ,d naM vkys[k osQ naMksa esa ls fdlh ,d dh fLFkfr cny nsa] rks D;k izn£'kr
tkudkjh esa dksbZ cnyko ;k ifjorZu gksxk\ D;ksa\

1. eghuk tqykbZ vxLr flracj vDVwcj uoacj fnlacj

csph xbZ ?kfM+;ksa 1000 1500 1500 2000 2500 1500

  dh la[;k

2. cPpksa dh la[;k ftUgsa ilan gS LowQy A LowQy B LowQy C

iSny pyuk 40 55 15

lkbfdy pykuk 45 25 35

3. 8 loZJs"B fØosQV Vheksa }kjk ODI esa thrus dk izfr'kr

Vhe pSafi;u VªkiQh ls 2007 esa
oYMZ di 2006 rd fiNys 10 ODI

nf{k.k vÚhdk 75% 78%

vkWLVªsfy;k 61% 40%

Jhyadk 54% 38%

U;w”khySaM 47% 50%

baXySaM 46% 50%

ikfdLrku 45% 44%

osLVbaMh”k 44% 30%

Hkkjr 43% 56%

iz;kl dhft,

nh gqbZ lwpuk dks fu:fir djus osQ fy, ,d mi;qDr vkys[k [khafp,A

(i) bl f}&naM vkys[k }kjk D;k lwpuk nh xbZ gS\
(ii) fdl fo"k; esa fo|kFkhZ osQ izn'kZu esa lcls vf/d lq/kj gqvk gS\
(iii) fdl fo"k; esa izn'kZu esa fxjkoV vkbZ gS\
(iv) fdl fo"k; esa izn'kZu leku jgk gS\
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4.2  o`Ùk vkys[k ;k ikbZ pkVZ

D;k vkiosQ lEeq[k dHkh o`Ùkh; :i esa fu:fir vk¡dM+s izLrqr gq, gSa] tSls vkÑfr 4-1 esa
n'kkZ, x, gSa\

,d fnu esa ,d cPps }kjk O;rhr fd;k ,d dLcs esa O;fDr;ksa osQ vk;q lewg
x;k le;

(i) (ii)

;s fu:i.k o`Ùk vkys[k (circle graphs) dgykrs gSaA ,d o`Ùk vkys[k ,d laiw.kZ (whole)

vkSj mlosQ Hkkxksa esa laca/ n'kkZrk gSA ;gk¡ laiw.kZ o`Ùk dks f=kT;[kaMksa (sectors) esa foHkkftr fd;k
tkrk gSA izR;sd f=kT;[kaM dk lkb”k ;k vkeki mlosQ }kjk fu:fir fØ;kdyki ;k lwpuk osQ
lekuqikrh gksrk gSA

mnkgj.kkFkZ] mijksDr vkys[k esa] lksus dh fØ;k esa O;rhr fd, x, ?kaVksa esa f=kT;[kaM dk
vkuqikfrd Hkkx

= 
lkus s ossQ ?kaVka s dh la[;k

lai.w k Z fnu
 =

1
=

3

8 ?kVa s

24 ?kaVs

blhfy,] bl f=kT;[kaM dks iwjs o`Ùk osQ 
1

3
osa Hkkx osQ :i esa [khapk x;k gSA blh izdkj] LowQy

esa O;rhr fd, x, ?kaVksa osQ f=kT;[kaM dk vkuqikfrd Hkkx

= 
Ldyw  d s ?kVa ka s dh l[a ;k

lai.w k Z fnu
 = =

6 ?kaVs 1

24 ?kVa s 4

blhfy,] bl f=kT;[kaM dks o`Ùk osQ 1
4
 Hkkx osQ :i esa [khapk x;k gSA blh izdkj] vU;

f=kT;[kaMksa osQ eki Kkr fd, tk ldrs gSaA

lHkh fØ;kdykiksa dh fHkUuksa dks tksfM+,A D;k vkidks ;ksx ,d izkIr gksrk gS\

o`Ùk vkys[k ikbZ pkVZ (pie chart) Hkh dgykrk gSA

vkÑfr 4.1

Rationalised 2023-24



vk¡dM+ksa dk izca/u  43

iz;kl dhft,

vkÑfr 4.2

1. fuEufyf[kr ikbZ pkVks± esa ls izR;sd (vkÑfr 4-2) vkidh d{kk osQ ckjs esa ,d fHkUu izdkj dh lwpuk
nsrk gSA buesa ls izR;sd lwpuk dks fu:fir djus okyk o`Ùk dk Hkkx Kkr dhft,A

(i) (ii) (iii)

vkÑfr 4.3

4.2.1  ikbZ pkVks± dk [khapuk

fdlh LowQy osQ fo|k£Fk;ksa }kjk ilan fd, tkus okyh vkblØheksa dh egd ;k Lokn (izfr'krksa esa)
uhps fn, x, gSa %

egd egdksa dks ilan djus okys
fo|k£Fk;ksa dk izfr'kr

pkWdysV 50%

ouhyk 25%

vU; izdkj 25%

vkb,] bu vk¡dM+ksa dks ,d ikbZ pkVZ osQ :i esa fu:fir djsaA

o`Ùk osQ osaQnz ij iwjk dks.k 360° gSA f=kT;[kaMksa osQ osaQnzh; dks.k (central angles) 360° osQ Hkkx

2. fn, gq, ikbZ pkVZ (vkÑfr 4-3) osQ vk/kj ij fuEufyf[kr
iz'uksa osQ mÙkj nhft, %

(i) fdl izdkj osQ dk;ZØe lcls vf/d ns[ks tkrs gSa\

(ii) fdu nks izdkj osQ dk;ZØeksa dks ns[kus okyksa dh oqQy
la[;k [ksyksa osQ dk;ZØeksa dks ns[kus okyksa dh la[;k osQ
cjkcj gS\
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;k dksbZ fHkUu gksaxsA ge f=kT;[kaMksa osQ osaQnzh; dks.kksa dks Kkr djus osQ fy, ,d lkj.kh cuk,¡xs
(lkj.kh 4-1)A

lkj.kh 4.1

egd egdksa dks ilan djus okys laiw.kZ dk Hkkx 360° Hkkx
fo|k£Fk;ksa dk izfr'kr

pkWdysV 50%
50 1

100 2
= 360° dk 

1

2
 = 180°

oSuhyk 25%
25 1

100 4
= 360° dk 

1

4
 = 90°

vU; izdkj 25%
25 1

100 4
= 360° dk 

1

4
 = 90°

1. fdlh lqfo/ktud f=kT;k dk ,d o`Ùk [khafp,A bldk osaQnz (O)

vkSj ,d f=kT;k (OA) vafdr dhft,A

2. pkWdysV osQ f=kT;[kaM dk dks.k 180° gSA pk¡ns dk iz;ksx djosQ]
∠ AOB=180°  [khafp,A

3. cps gq, f=kT;[kaMksa dks Hkh blh izdkj vafdr djrs jfg,A

mnkgj.k 1 : layXu ikbZ pkVZ (vkÑfr 4-4) ,d eghus esa ,d ifjokj osQ fofHkUu enksa esa
O;; vkSj mldh cpr (izfr'krksa esa) dks n'kkZrk gSA

(i) fdl en esa O;; lcls vf/d gS\
(ii) fdl en ij gqvk O;; ifjokj dh oqQy cpr osQ

cjkcj gS\
(iii) ;fn ifjokj dh ekfld cpr ` 3000 gS] rks

diM+ksa ij gqvk ekfld O;; D;k gS\
gy :

(i) Hkkstu ij O;; lcls vf/d gSA
(ii) cPpksa dh f'k{kk ij gqvk O;; (15») ifjokj dh

oqQy cpr osQ cjkcj gSA
(iii) 15» fu:fir djrk gS] ` 3000A vkÑfr 4.4
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vr%] 10» fu:fir djrk gS] ` 
3000

10
15

×  = ` 2000A

mnkgj.k 2 : ,d fo'ks"k fnu fdlh csdjh dh nqdku esa gqbZ fofHkUu oLrqvksa dh fcØh (#i;ksa
esa) uhps nh xbZ gS%

lkekU; czsM % 320

ÚwV czsM % 80

osQd vkSj isLVªh % 160 bu vk¡dM+ksa osQ fy, ,d ikbZ pkVZ [khafp,A
fcLoqQV % 120

vU; % 40

oqQy % 720

gy : ge izR;sd f=kT;[kaM dk osaQnzh; dks.k Kkr djrs gSaA ;gk¡ oqQy fcØh `̀̀̀̀ 720 gSA blls
gesa fuEufyf[kr lkj.kh izkIr gksrh gS%

oLrq fcØh (` esa) laiw.kZ dk Hkkx osaQnzh; dks.k

lkekU; czsM 320
320 4

720 9
=

4
360 160

9
× ° = °

fcLoqQV 120
120 1

720 6
=

1
360 60

6
× ° = °

osQd vkSj isLVªh 160
160 2

720 9
=

2
360 80

9
× ° = °

ÚwV czsM 80
80 1

720 9
=

1
360 40

9
× ° = °

vU; 40
40 1

720 18
=

1
360 20

18
× ° = °

mijksDr dk iz;ksx djosQ] vc ge ikbZ pkVZ cukrs gSa (vkÑfr 4-5)A

iz;kl dhft,

uhps fn, vk¡dM+ksa osQ fy, ,d ikbZ pkVZ [khafp, %

,d cPps }kjk ,d fnu esa O;rhr fd;k x;k le; bl izdkj gS %
lksuk — 8 ?kaVs
LowQy — 6 ?kaVs
x`g dk;Z — 4 ?kaVs
[ksy — 4 ?kaVs
vU; — 2 ?kaVs vkÑfr 4.5
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lksfp,] ppkZ dhft, vkSj fyf[k,
fuEufyf[kr vk¡dM+ksa dks n'kkZus osQ fy,] fdl izdkj dk vkys[k mi;qDr jgsxk\
1. fdlh jkT; osQ [kk|kUu dk mRiknu %

o"kZ 2001 2002 2003 2004 2005 2006

mRiknu
(yk[k Vuksa esa) 60 50 70 55 80 85

2. O;fDr;ksa osQ ,d lewg osQ Hkkstu dh ilan %

euilan Hkkstu O;fDr;ksa dh la[;k

mÙkj Hkkjrh; 30

nf{k.k Hkkjrh; 40

pkbuh”k 25

vU; 25

;ksx 120

3. fdlh iSQDVªh osQ Jfedksa osQ ,d lewg dh nSfud vk; %

nSfud vk; Jfedksa dh la[;k
 (` esa) (,d iSQDVªh esa)

75-100 45

100-125 35

125-150 55

150-175 30

175-200 50

200-225 125

225-250 140

;ksx 480

iz'ukoyh 4.1

1. fdlh 'kgj osQ ;qok O;fDr;ksa osQ ,d lewg
dk ;g tkuus osQ fy, ,d losZ fd;k x;k fd
os fdl izdkj dk laxhr ilan djrs gSaA buls
izkIr vk¡dM+ksa dks layXu ikbZ pkVZ esa n'kkZ;k
x;k gSA bl ikbZ pkVZ ls fuEufyf[kr iz'uksa osQ
mÙkj nhft, %
(i) ;fn 20 O;fDr 'kkL=kh; laxhr ilan

djrs gSa] rks oqQy fdrus ;qok O;fDr;ksa
dk losZ fd;k x;k Fkk\
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(ii) fdl izdkj dk laxhr lcls vf/d O;fDr;ksa }kjk ilan fd;k tkrk gS\
(iii) ;fn dksbZ oSQlsV daiuh 1000 lh-Mh- (C.D.) cuk,] rks og

izR;sd izdkj dh fdruh lh-Mh- cuk,xh\

2. 360 O;fDr;ksa osQ ,d lewg ls rhu Írqvksa µ o"kkZ] lnhZ vkSj xehZ
esa ls viuh euilan Írq osQ fy, ernku djus dks dgk x;kA
buls izkIr vk¡dM+ksa dks layXu fp=k esa n'kkZ;k x;k gS %
(i) fdl Írq dks lcls vf/d er feys\

(ii) izR;sd f=kT;[kaM dk osaQnzh; dks.k Kkr dhft,A

(iii) bl lwpuk dks n'kkZus osQ fy,] ,d ikbZ pkVZ [khafp,A

3. fuEufyf[kr lwpuk dks n'kkZus okyk ,d ikbZ pkVZ [khafp,A ;g lkj.kh O;fDr;ksa osQ ,d
lewg }kjk ilan fd, tkus okys jaxksa dks n'kkZrh gSA

Írq erksa dh la[;k

xzh"e 90

o"kkZ 120

'khr 150

jax O;fDr;ksa dh la[;k

uhyk 18

gjk 9

yky 6

ihyk 3

;ksx 36

izR;sd f=kT;[kaM dk vkuqikfrd Hkkx Kkr dhft,A

mnkgj.kkFkZ] uhyk 
18 1

36 2
= gS_ gjk 

9 1

36 4
= _ bR;kfnA

bls iz;ksx djrs gq,] laxr dks.k Kkr dhft,A

4. layXu ikbZ pkVZ ,d fo|kFkhZ }kjk fdlh ijh{kk esa ¯gnh] vaxzs”kh] xf.kr] lkekftd foKku vkSj foKku esa izkIr
fd, x, vadksa dks n'kkZrk gSA ;fn ml fo|kFkhZ }kjk izkIr fd, x, oqQy vad 540 Fks] rks fuEufyf[kr iz'uksa
osQ mÙkj nhft, %

(i) fdl fo"k; esa ml fo|kFkhZ us 105 vad izkIr fd,\

(laosQr % 540 vadksa osQ fy, osaQnzh; dks.k 360° gSA vr%] 105

vadksa osQ fy, osaQnzh; dks.k D;k gksxk\)

(ii) ml fo|kFkhZ us xf.kr esa ¯gnh ls fdrus vf/d vad izkIr fd,\

(iii) tk¡p dhft, fd D;k lkekftd foKku vkSj xf.kr esa izkIr fd, x,
vadksa dk ;ksx foKku vkSj ¯gnh esa izkIr fd, x, vadksa osQ ;ksx ls
vf/d gSA (laosQr % osQoy osaQnzh; dks.kksa ij è;ku nhft,A)

5. fdlh Nk=kkokl esa] fofHkUu Hkk"kk,¡ cksyus okys fo|k£Fk;ksa dh la[;k uhps nh xbZ gSA bu vk¡dM+ksa dks ,d
ikbZ pkVZ }kjk izn£'kr dhft,A

Hkk"kk ¯gnh vaxzs”kh ejkBh rfey caxkyh ;ksx

fo|k£Fk;ksa 40 12 9 7 4 72

dh la[;k
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4.3  la;ksx vkSj izkf;drk

dHkh&dHkh ,slk gksrk gS fd o"kkZ Írq esa] ge izR;sd fnu cjlkrh ysdj ckgj fudyrs gSa vkSj
dbZ fnuksa rd dksbZ o"kkZ ugha gksrh gSA ijarq la;ksx ls ,d fnu vki cjlkrh ys tkuk Hkwy tkrs

gSa vkSj mlh fnu Hkkjh o"kkZ gks tkrh gSA
dHkh&dHkh ,slk gks tkrk gS fd ,d fo|kFkhZ ,d VsLV osQ fy, 5 esa ls 4

vè;k; vPNh izdkj ls rS;kj dj ysrk gSA ijarq ,d cM+k iz'u ml vè;k; esa
ls iwN fy;k tkrk gS ftls mlus vPNh izdkj ls rS;kj ugha fd;k FkkA

izR;sd O;fDr tkurk gS fd ,d fo'ks"k jsyxkM+h lgh le; ls pyrh gS]
ijarq ftl fnu vki lgh le; ij igq¡prs gSa] mlh fnu og nsjh ls vkrh gSA

vkidks mijksDr izdkj dh vusd fLFkfr;ksa dk lkeuk djuk iM+rk gS] tgk¡
vki la;ksx (chance) dk lgkjk ysdj dk;Z djuk pkgrs gSa] ijarq og ml izdkj
ls ugha gksrk tSlk vki pkgrs gSaA D;k vki ,sls oqQN vkSj mnkgj.k ns ldrs gSa\
;s ,sls mnkgj.k gSa tgk¡ fdlh ckr osQ gksus ;k u gksus osQ la;ksx cjkcj (leku)
ugha gSaA

,d jsyxkM+h osQ le; ij vkus ;k u vkus osQ la;ksx cjkcj ugha gSaA tc
vki dksbZ fVdV [kjhnrs gSa vkSj ;fn og izrh{kk lwph esa gS] rks vki fu'p; gh

la;ksx dk lgkjk ysrs gSaA vki ;g vk'kk djrs gSa fd tc vki ;k=kk djsaxs rc laHkor% bl
fVdV ij vkidh lhV vkjf{kr gks tk,xhA ijarq ;gk¡ ge oqQN ,sls iz;ksxksa (experiments) ij
fopkj djsaxs ftuesa ifj.kkeksa osQ ?kfVr gksus osQ la;ksx cjkcj gSaA

4.3.1  dksbZ ifj.kke izkIr djuk

vkius laHkor% ;g ns[kk gksxk fd ,d fØosQV eSp osQ izkjaHk gksus ls igys] nksuksa Vheksa osQ dIrku
ckgj tkdj ;g fu.kZ; djus osQ fy, flDdk (coin) mNkyrs (toss) gSa fd dkSu&lh Vhe igys
cYysckth djsxhA

tc ,d flDosQ dks mNkyk tkrk gS] rks vkidks D;k laHko ifj.kke izkIr gksrs gSa\ fu%lansg]
fpr (Head) ;k iV (Tail)A

dYiuk dhft, fd vki ,d Vhe osQ dIrku gSa vkSj vkidk fe=k nwljh Vhe dk dIrku
gSA vki ,d flDdk mNkyrs gSa vkSj vius fe=k ls fpr ;k iV cksyus dks dgrs gSaA D;k vki
bl mNky osQ ifj.kke ij dksbZ fu;a=k.k j[k ldrs gSa\ D;k vkidks fpr izkIr gks ldrk gS] ;fn
vki ,slk pkgrs gSa\ vFkok D;k vkidks iV izkIr gks ldrk gS] ;fn vki ,slk pkgrs gSa\ ugha]
,slk laHko ugha gSA bl izdkj dk iz;ksx ,d ;kn`PN ;k ;kn`fPNd iz;ksx (random

experiment) dgykrk gSA fpr vkSj iV bl iz;ksx osQ nks ifj.kke (outcomes) gSaA

iz;kl dhft,

vksg!
esjh

cjlkrh

1- ;fn vki ,d LowQVj pykuk izkjaHk djsa] rks laHko ifj.kke D;k gSa\

2- tc ,d ikls (die) dks isaQdk tkrk gS] rks laHko Ng ifj.kke D;k gSa\
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lksfp,] ppkZ dhft, vkSj fyf[k,

3- tc vki ifg, dks ?kqek,¡xs] rks laHkkfor ifj.kke D;k gksaxs
(vkÑfr 4-6)\ budh lwph cukb,A

(;gk¡ ifj.kke dk vFkZ gS fd og f=kT;[kaM tgk¡ ij lwpd
(pointer) ?kqekus ij #osQxkA)

4- vkiosQ ikl ,d FkSyk gS vkSj mlesa
fHkUu&fHkUu jaxksa dh ik¡p ,d tSlh xsansa gSa
(vkÑfr 4.7)A vki fcuk ns[ks blesa ls
,d xsan fudkyrs gSaA izkIr gksus okys ifj.kkeksa
dks fyf[k,A

vkÑfr 4.7

vkÑfr 4.6

mNkyksa dh la[;k feyku fpÉ (H) fprksa dh la[;k feyku fpÉ (T) iVksa dh la[;k

50 | | | |  | | | |  | | | | 27 | | | |  | | | |  | | | | 23

| | | |  | | | |  | | | | | |  | | |

60 | | | |  | | | |  | | | | 28 | | | |  | | | |  | | | | 32

| | | |  | | | |  | | | | | | |  | | | |  | | | |  | |

70        ... 33        ... 37

80        ... 38        ... 42

90        ... 44        ... 46

100        ... 48        ... 52

,d ikls dks isaQdus ij %

• D;k igys f[kykM+h osQ 6 izkIr djus dk la;ksx vf/d gS\

• D;k mlosQ ckn [ksyus okys f[kykM+h osQ 6 izkIr djus dk la;ksx de gS\

• eku yhft, fd nwljk f[kykM+h 6 izkIr dj ysrk gSA D;k bldk vFkZ ;g gS fd rhljs
f[kykM+h }kjk 6 izkIr djus dk dksbZ la;ksx ugha gS\

4.3.2  le laHkkfor ifj.kke

,d flDosQ dks vusd ckj mNkyk tkrk gS rFkk ftruh ckj fpr ;k iV vkrs gSa mUgsa fy[k fy;k
tkrk gSA vkb, viuh ifj.kke 'khV (rkfydk) dks ns[ksa] tgk¡ ge mNkyksa dh la[;k esa o`f¼
djrs tk jgs gSa %

è;ku nhft, fd tc vki mNkyksa dh la[;k vfèkdkf/d c<+krs tkrs gSa] rc fprksa dh
la[;k vkSj iVksa dh la[;k ijLij vf/dkf/d fudV vkrs tkrs gSaA
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4.3.3  la;ksx dks izkf;drk ls tksM+uk

,d flDosQ dks ,d ckj mNkyus osQ iz;ksx ij fopkj dhft,A ifj.kke D;k gSa\ ;gk¡ osQoy nks
ifj.kke gSaµ fpr ;k iVA nksuksa gh ifj.kke leizkf;d (equally likely) gSaA ,d fpr izkIr djus

dh laHkkouk 2 ifj.kkeksa esa ls 1] vFkkZr~ 1
2  gSA nwljs 'kCnksa esa] ge dgrs gSa fd ,d fpr izkIr

djus dh izkf;drk (probability) = 1
2  gSA ,d iV izkIr djus dh izkf;drk D;k gS\

vc ,d ikls dks isaQdus osQ mnkgj.k ij fopkj dhft,] ftlosQ iQydksa (faces) ij 1]
2] 3] 4] 5] 6 (,d iQyd ij ,d la[;k) vafdr gSaA ;fn vki bls ,d ckj isaQosQ] rks
ifj.kke D;k izkIr gksaxs\
ifj.kke gSa % 1] 2] 3] 4] 5] 6 A bl izdkj] ;gk¡ Ng leizkf;d ifj.kke gSaA
ifj.kke 2 izkIr djus dh izkf;drk D;k gS\

;g izkf;drk gS %

la[;k 5 izkIr djus dh izkf;drk D;k gS\ la[;k 7 izkIr djus dh izkf;drk D;k gS\ 1 ls
6 rd dh la[;k izkIr djus dh izkf;drk D;k gS\

4.3.4  ?kVukvksa osQ :i esa ifj.kke

,d iz;ksx osQ izR;sd ifj.kke ;k ifj.kkeksa osQ laxzg ls ,d ?kVuk (event) curh gSA
mnkgj.kkFkZ] ,d flDosQ dks mNkyus osQ iz;ksx esa] ,d ^fpr* izkIr djuk ,d ?kVuk gS rFkk ,d
^iV* izkIr djuk Hkh ,d ?kVuk gSA

,d ikls dks isaQdus dh fLFkfr esa] ifj.kkeksa 1] 2] 3] 4] 5 vkSj 6 esa ls izR;sd ifj.kke
izkIr djuk ,d ?kVuk gSA

,slk gh ,d ikls osQ lkFk Hkh gks ldrk gS] tc mls ,d cM+h la[;k esa isaQdk tkrk gSA
Ng ifj.kkeksa esa ls izR;sd dh la[;k ijLij yxHkx cjkcj gks tkrh gSaA

,slh fLFkfr;ksa esa] ge dg ldrs gSa fd iz;ksx osQ fofHkUu ifj.kke le laHkkfor ;k
leizkf;d (equally likely) gSaA bldk vFkZ ;g gS fd lHkh esa ls izR;sd ifj.kke osQ vkus dk
la;ksx (chance) ,d gh gSA

^^fpark er dhft,] ,slh
fLFkfr;ksa ij fopkj ugha
fd;k tk,xk] D;ksafd

budh laHkkouk
cgqr de gSA**

^^eSa bl
izdkj fxj

ldrk Fkk ;k
[kks ldrk
FkkA**

^^eSa bl nhokj
osQ lgkjs bl
izdkj fxj
ldrk FkkA**

←   2 nsus okys ifj.kkeksa dh la[;k
←   leizkf;d ifj.kkeksa dh la[;k

1

6
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D;k ,d le la[;k izkIr djuk ,d ?kVuk gS\ D;ksafd ,d le la[;k 2] 4 ;k 6 gks
ldrh gS] blfy, ,d le la[;k izkIr djuk Hkh ,d ?kVuk gSA ,d le la[;k izkIr djus
dh izkf;drk D;k gksxh\

;g gS %

mnkgj.k 3 : ,d FkSys esa 4 yky xsansa vkSj 2 ihyh xsansa gSaA (;s xsansa jax osQ vfrfjDr lHkh izdkj
ls ,d tSlh] vFkkZr~ loZle (identical) gSaA) FkSys osQ vanj ls fcuk ns[ks ,d xsan fudkyh tkrh
gSA ,d yky xsan izkIr djus dh D;k izkf;drk gS\ D;k ;g ,d ihyh xsan izkIr djus dh
izkf;drk ls vf/d gS ;k de\

gy : ;gk¡ ?kVuk osQ oqQy (4 + 2 =) 6 ifj.kke gSaA yky xsan izkIr djus osQ fy, 4 ifj.kke
gSaA (D;ksa\)

vr%] yky xsan izkIr djus dh izkf;drk 
4

6
= 

2

3
 gSA

blh izdkj] ihyh xsan izkIr djus dh izkf;drk 
2

6
= 

1

3
 gSA (D;ksa\)

vr%] yky xsan izkIr djus dh izkf;drk ihyh xsan izkIr djus dh izkf;drk ls vf/d gSA

iz;kl dhft,

1. eku yhft, fd vki ifg, dks ?kqekrs gSa (vkÑfr 4-8)A

(i) bl ifg, ij ,d gjk f=kT;[kaM izkIr djus osQ ifj.kkeksa dh
la[;k vkSj gjk f=kT;[kaM izkIr u gksus osQ ifj.kkeksa dh
la[;k fyf[k,A

(ii) ,d gjk f=kT;[kaM izkIr djus dh izkf;drk Kkr dhft,A
(iii) ,d gjk f=kT;[kaM izkIr u gksus dh izkf;drk Kkr dhft,A

4.3.5  okLrfod thou ls lacaf/r la;ksx vkSj izkf;drk

geus ml la;ksx dh ckr dh Fkh ftlesa osQoy mlh fnu o"kkZ gqbZ tc ge cjlkrh ysdj ugha
pys FksA vki izkf;drk osQ inksa esa la;ksx osQ ckjs esa D;k dg ldrs Fks\ D;k ;g o"kkZ Írq
esa 10 fnu esa 1 fnu gks ldrk Fkk\

rc o"kkZ gksus dh izkf;drk 
1

10
 gSA o"kkZ u gksus dh izkf;drk 

9

10
 gSA

(;g dYiuk djrs gq, fd fdlh fnu o"kkZ gksuk ;k u gksuk le laHkkfor ;k leizkf;d gSA)
okLrfod thou dh fofHkUu fLFkfr;ksa esa izkf;drk dk iz;ksx fd;k tkrk gSA

1. ,d cM+s lewg osQ vfHky{k.kksa ;k fo'ks"krkvksa dks ml lewg osQ ,d NksVs Hkkx dk iz;ksx
djrs gq, Kkr djukA mnkgj.kkFkZ] pquko osQ le; ^,fDtV iksy* (exit poll) fd;k tkrk
gSA blesa laiw.kZ {ks=k esa cafVr osaQnzksa esa ls ;n`PN :i ls (fcuk fdlh iwokZxzg osQ) oqQN

←   mu ifj.kkeksa dh la[;k tks ?kVuk cukrs gSa
←   iz;ksx osQ ifj.kkeksa dh oqQy la[;k

3

6

vkÑfr 4.8
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osaQnz pqudj ernku djosQ vkus okys O;fDr;ksa ls ;g
iwNk tkrk gS fd mUgksaus fdls er fn;k gSA blls izR;sd
izR;k'kh osQ thrus dh laHkkouk dk vuqeku yx tkrk gS
rFkk blh vk/kj ij izkxqfDr;k¡ (Hkfo";okf.k;k¡) dh
tkrh gSaA

2. ekSle foHkkx chrs gq, vusd o"kks± osQ vk¡dM+ksa dh
izo`fÙk;ksa dks ns[kdj ekSle osQ ckjs esa Hkfo";ok.kh
(izkxqfDr;k¡) djrk gSA

iz'ukoyh 4.2

1. bu iz;ksxksa esa vki tks ifj.kke ns[k ldrs gSa mUgsa fyf[k, %
(a) ifg, dks ?kqekuk (b) nks flDdksa dks ,d lkFk mNkyuk

2. tc ,d ikls dks isaQdk tkrk gS] rc fuEufyf[kr izR;sd ?kVuk ls izkIr gksus okys ifj.kkeksa
dks fyf[k, %
  (i) (a)  ,d vHkkT; la[;k  (b)  ,d vHkkT; la[;k ugha
(ii) (a)  5 ls cM+h ,d la[;k  (b)  5 ls cM+h la[;k ugha

3. Kkr dhft, %
(a) (iz'u 1(a) esa)lwpd osQ D ij #dus dh izkf;drkA
(b) vPNh izdkj ls isQVh gqbZ 52 rk'kksa dh ,d xM~Mh esa ls 1 bDdk izkIr djus dh

izkf;drkA
(c) ,d yky lsc izkIr djus dh izkf;drk (nh gqbZ vkÑfr ls nsf[k,)A

4. 10 i`Fkd~ ifpZ;ksa ij 1 ls 10 rd la[;k,¡ fy[kh gqbZ gSa (,d iphZ ij ,d la[;k)]
mUgsa ,d cDl esa j[kdj vPNh izdkj ls feyk fn;k tkrk gSA cDl osQ vanj ls fcuk
ns[ks ,d iphZ fudkyh tkrh gSA fuEufyf[kr dh izkf;drk D;k gS\
(i) la[;k 6 izkIr djukA
(ii) 6 ls NksVh ,d la[;k izkIr djukA
(iii) 6 ls cM+h ,d la[;k izkIr djukA
(iv) 1 vad dh ,d la[;k izkIr djukA
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geus D;k ppkZ dh\

1. fdUgha Hkh vk¡dM+ksa ls vFkZiw.kZ fu"d"kZ fudkyus osQ fy, gesa mUgsa Øec¼ :i esa laxfBr djus dh
vko';drk iM+rh gSA

2. vk¡dM+ksa dks o`Ùk vkys[k ;k ikbZ pkVZ dk iz;ksx djosQ Hkh izLrqr fd;k tk ldrk gSA ,d o`Ùk vkys[k
,d laiw.kZ vkSj mlosQ Hkkxksa esa laca/ dks n'kkZrk gSA

3. oqQN ,sls iz;ksx gksrs gSa ftuesa ifj.kkeksa osQ vkus osQ la;ksx cjkcj gksrs gSaA

4. ,d ;n`PN iz;ksx og iz;ksx gS ftlesa ifj.kkeksa dh Bhd&Bhd izkxqfDr (Hkfo";ok.kh) igys ls ugha dh
tk ldrh gSA

5. fdlh iz;ksx osQ ifj.kke le laHkkfor ;k leizkf;d dgykrs gSa] ;fn muosQ vkus osQ la;ksx cjkcj gksaA

6. ,d ?kVuk dh izkf;drk = 
?kVuk dks cuku s oky s ifj.kkeka s dh la[;k

iz;kxs  d s ifj.kkeka s dh oqQy l[a ;k

tc ifj.kke leizkf;d gSaA

7. fdlh iz;ksx osQ ,d ;k vf/d ifj.kkeksa ls ,d ?kVuk curh gSA

8. la;ksx vkSj izkf;drk okLrfod thou ls lacaf/r gSaA

5. ;fn vkiosQ ikl 3 gjs f=kT;[kaM] 1 uhyk f=kT;[kaM vkSj 1 yky f=kT;[kaM okyk ,d
?kweus okyk ifg;k gS rks ,d gjk f=kT;[kaM izkIr djus dh izkf;drk D;k gS\ ,slk
f=kT;[kaM izkIr djus dh izkf;drk D;k gS] tks uhyk u gks\

6. iz'u 2 esa nh gqbZ ?kVukvksa dh izkf;drk,¡ Kkr dhft,A
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5.1  Hkwfedk

vki tkurs gSa fd oxZ dk {ks=kiQy = Hkqtk × Hkqtk (tgk¡  ^Hkqtk* dk vFkZ ,d Hkqtk dh yackbZ)

gksrk gSSA fuEu lkj.kh dk vè;;u dhft, %

oxZ dh Hkqtk (cm esa) oxZ dk {ks=kiQy (cm2 esa)

1 1 × 1 = 1 = 12

2 2 × 2 = 4 = 22

3 3 × 3 = 9 = 32

5 5 × 5 = 25 = 52

8 8 × 8 = 64 = 82

a a × a = a2

la[;kvksa  4, 9, 25, 64 vkSj bl izdkj dh nwljh la[;kvksa esa D;k fo'ks"k gS\ pw¡fd 4 dks
2 × 2 = 22, 9 dks 3 × 3 = 32 osQ :i esa O;Dr dj ldrs gSa vr% ge ikrs gSa fd bl izdkj
dh lHkh la[;kvksa dks mlh la[;k osQ xq.kuiQy osQ :i esa O;Dr fd;k tk ldrk gSA
bl izdkj dh la[;k,¡ tSls 1, 4, 9, 16, 25, ... dks oxZ la[;k,¡ dgrs gSaA

lk/kj.kr;k] ;fn ,d izko`Qr la[;k m dks n2 ls O;Dr fd;k tkrk gS] tgk¡ n Hkh ,d izko`Qr
la[;k gS] rc m ,d oxZ la[;k gSA D;k 32 ,d oxZ la[;k gS\

ge tkurs gSa fd 52 = 25 vkSj 62 = 36 gksrk gSA ;fn 32 ,d oxZ la[;k gS] rks ;g ,d
izko`Qr la[;k dk oxZ gksuk pkfg, tks 5 vkSj 6 osQ chp gksA ijarq ;gk¡ 5 vkSj 6 osQ chp dksbZ
izko`Qr la[;k ugha gSA fuEu la[;kvksa vkSj muosQ oxks± osQ ckjs esa fopkj dhft, %

la[;k,¡ oxZ

1 1 × 1 = 1

2 2 × 2 = 4

oxZ vkSj oxZewy
vè;k;

5
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3 3 × 3 = 9

4 4 × 4 = 16

5 5 × 5 = 25

6 -----------

7 -----------

8 -----------

9 -----------

10 -----------

mijksDr lkj.kh ls D;k vki 1 ls 100 osQ chp dh oxZ la[;kvksa dks fy[k ldrs gSa\
D;k 100 rd dksbZ izko`Qr oxZ la[;k NwV xbZ gS\ vki ik,¡xs fd 'ks"k lHkh la[;k,¡] oxZ
la[;k,¡ ugha gSaA la[;k,¡ 1, 4, 9, 16 oxZ la[;k,¡ gSaA ;s la[;k,¡ iw.kZ oxZ la[;k,¡ Hkh
dgykrh gSaA

1. nh xbZ la[;kvksa osQ chp dh iw.kZ oxZ la[;k,¡ Kkr dhft,A

  (i) 30 vkSj 40 (ii) 50 vkSj 60

5.2  oxZ la[;kvksa osQ xq.k/eZ
fuEufyf[kr lkj.kh esa 1 ls 20 rd dh oxZ la[;kvksa dks fn[kk;k x;k gSA

la[;k oxZ la[;k  oxZ

1 1 11 121

2 4 12 144

3 9 13 169

4 16 14 196

5 25 15 225

6 36 16 256

7 49 17 289

8 64 18 324

9 81 19 361

10 100 20 400

mijksDr lkj.kh esa oxZ la[;kvksa dk vè;;u dhft,A oxZ la[;kvksa dk vafre vad (;kuh
oxZ la[;kvksa osQ bdkbZ LFkku dk vad) D;k gS\ ;s lHkh la[;k,¡ bdkbZ LFkku ij 0, 1, 4, 5,

6 ;k 9 ij lekIr gksrh gSaA buesa ls fdlh Hkh la[;k osQ bdkbZ LFkku ij 2, 3, 7 ;k 8 ugha
vkrk gSA

D;k ge dg ldrs gSa fd ;fn ,d la[;k 0, 1, 4, 5, 6 ;k 9 ij lekIr gksrh gS] rks og
,d oxZ la[;k gksxh\ bl ckjs esa lksfp,A

iz;kl dhft,

D;k vki bls iwjk
dj ldrs gSa\
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iz;kl dhft,

1. D;k ge dg ldrs gSa fd fuEu la[;k,¡ iw.kZ oxZ la[;k,¡ gSa\ ge oSQls tkurs gSa\
(i) 1057 (ii) 23453 (iii) 7928 (iv) 222222

(v) 1069 (vi) 2061

ik¡p ,slh la[;k,¡ fyf[k, ftuosQ bdkbZ LFkku dks ns[kdj vki crk losaQ fd ;s la[;k,¡
oxZ la[;k,¡ ugha gSaA

2. ik¡p ,slh la[;k,¡ fyf[k, ftuosQ bdkbZ LFkku dks ns[kdj vki ugha crk ldrs fd os
oxZ la[;k,¡ gSa ;k ughaA

• fuEu lkj.kh esa oqQN la[;kvksa ,oa muosQ oxks± dk vè;;u dhft, vkSj nksuksa esa bdkbZ
LFkku dk fujh{k.k dhft, %

lkj.kh 1

la[;k oxZ la[;k oxZ la[;k oxZ

1 1 11 121 21 441

2 4 12 144 22 484

3 9 13 169 23 529

4 16 14 196 24 576

5 25 15 225 25 625

6 36 16 256 30 900

7 49 17 289 35 1225

8 64 18 324 40 1600

9 81 19 361 45 2025

10 100 20 400 50 2500

fuEufyf[kr oxZ la[;k,¡ vad 1 ij lekIr gksrh gSa %

oxZ vad

1 1

81 9

121 11

361 19

441 21

buosQ vykok vxyh nks oxZ la[;k,¡ fyf[k, tks 1 ij mudh laxr la[;kvksa ij lekIr
gksrh gSA

vki ns[ksaxs fd ;fn ,d la[;k osQ bdkbZ LFkku ij 1 ;k 9 vkrk gS rc bldh oxZ la[;k
osQ var esa 1 vkrk gSA

iz;kl dhft,

1232, 772, 822, 1612, 1092 esa
ls dkSu lh la[;k vad 1 ij
lekIr gksxh\

Rationalised 2023-24



58  xf.kr

• vc 6 ij lekIr gksus okyh la[;k ij fopkj dhft, %

ge ns[krs gSa fd tc dksbZ oxZ la[;k 6 ij lekIr gksrh gS rks og ftl la[;k dk oxZ
gsS] mldk bdkbZ vad ;k rks 4 ;k 6 gksxkA

D;k vki bl izdkj osQ oqQN vkSj fu;e] lkj.kh esa fy[kh xbZ la[;kvksa ,oa muosQ oxks± osQ
voyksdu ls Kkr dj ldrs gSa (lkj.kh 1)\

fuEufyf[kr la[;kvksa osQ oxZ djus ij muosQ bdkbZ LFkku ij D;k gksxk\
(i) 1234 (ii) 26387 (iii) 52698 (iv) 99880

(v) 21222 (vi) 9106

• fuEufyf[kr la[;kvksa vkSj muosQ oxks± ij fopkj dhft, %
102 = 100

202 = 400

802 = 6400

1002 = 10000

2002 = 40000

7002 = 490000

9002 = 810000

;fn ,d la[;k osQ var esa rhu 'kwU; gksa] rks mlosQ oxZ esa fdrus 'kwU; gksaxs\ D;k vkius] la[;k
osQ var esa 'kwU;ksa dh la[;k vkSj mlosQ oxZ osQ var esa 'kwU;ksa dh la[;k ij è;ku fn;k\
D;k vki dg ldrs gSa fd oxZ la[;kvksa osQ var esa 'kwU;ksa dh la[;k osQoy le la[;k gksrh gS\

• la[;k vkSj muosQ oxks± osQ fy, lkj.kh 1 nsf[k,A
le la[;kvksa osQ oxks± ,oa fo"ke la[;kvksa osQ oxks± osQ ckjs esa vki D;k dg ldrs gSa\

1. fuEufyf[kr esa ls fdu la[;kvksa osQ oxZ fo"ke la[;k@le la[;k gksaxsA D;ksa\
(i) 727 (ii) 158 (iii) 269 (iv) 1980

2. fuEufyf[kr la[;kvksa osQ oxZ esa 'kwU;ksa dh la[;k D;k gksxh\
(i) 60 (ii) 400

ysfdu gekjs ikl
pkj 'kwU; gSaA

ysfdu gekjs ikl
nks 'kwU; gSaA

gekjs ikl
,d 'kwU; gS

gekjs ikl
nks 'kwU; gSa

iz;kl dhft,

fuEufyf[kr esa ls dkSu lh la[;kvksa osQ bdkbZ
LFkku ij 6 vad gksxk %

(i) 192 (ii) 242 (iii) 262

(iv) 362 (v) 342

iz;kl dhft,

iz;kl dhft,

oxZ vad

16 4

36 6

196 14

256 16
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5.3  oqQN vkSj jkspd izfr:i
1. f=kdks.kh; la[;kvksa osQ tksM+

D;k vkidks f=kdks.kh; la[;k,¡ (la[;k,¡ ftuosQ ¯cnq izfr:i f=kHkqtksa osQ :i esa O;ofLFkr
fd, tk ldrs gSa) ;kn gSa\

*
* * *

* ** * **
* ** *** * ***

* ** *** **** * ****
1 3 6 10 15

;fn ge nks Øekxr f=kHkqth; la[;kvksa dks vkil esa tksM+rs gSa rc ge ,d oxZ la[;k
izkIr djrs gSa] tSlsµ

1 + 3 = 4 3 + 6 = 9 6 + 10 = 16

          = 22 = 32 = 42

2. oxZ la[;kvksa osQ chp dh la[;k,¡
vc ge ns[ksaxs fd D;k ge nks Øekxr oxZ la[;kvksa osQ chp oqQN #fpdj izfr:i izkIr
dj ldrs gSaA

1 (= 12)

2, 3, 4 (= 22)

5, 6, 7, 8, 9 (= 32)

10, 11, 12, 13, 14, 15, 16 (= 42)

17, 18, 19, 20, 21, 22, 23, 24, 25 (= 52)

12(=1) vkSj 22(= 4) osQ chp esa nks (vFkkZr~ 2 × 1) la[;k,¡ 2, 3, gSa tks oxZ la[;k,¡ ugha gSaA

22(= 4) vkSj 32(= 9) osQ chp esa pkj (vFkkZr~ 2 × 2) la[;k,¡ 5, 6, 7, 8, gS tks oxZ la[;k,¡ ugha gSaA

vc 32 = 9,       42 = 16

vr% 42 – 32 = 16 – 9 = 7

;gk¡ 9(=32) vkSj 16(= 42) osQ chp esa N% la[;k,¡ 10, 11, 12, 13, 14, 15  gSa tks oxZ
la[;k,¡ ugha gSa] mudh la[;k nksuksa oxks± osQ varj ls 1 de gSA

nks oxZ la[;kvksa 1(=12) vkSj
4(=22) osQ chp nks la[;k,¡ gSa]

tks oxZ la[;k ugha gSaA

nks oxZ la[;kvksa 4(=22) vkSj
9(32) osQ chp 4 la[;k,¡ gSa] tks

oxZ la[;k ugha gSaA

nks oxZ la[;kvksa

16(= 42) vkSj 25(=52)

osQ chp 8 la[;k,¡ gSa tks
oxZ la[;k ugha gSaA

nks oxZ la[;kvksa 9(=32) vkSj
16(= 42) osQ chp 6 la[;k,¡ gSa tks

oxZ la[;k ugha gSaA
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gekjs ikl 42 = 16     vkSj     52 = 25 gSA
vr% 52 – 42 = 9

;gk¡ 16(= 42) vkSj 25(= 52) osQ chp 17, 18, ... , 24  vkB la[;k,¡ gSa tks oxZ la[;k,¡ ugha
gSaA mudh la[;k nks oxks± osQ varj ls 1 de gS

72 vkSj 62 dks nsf[k,A D;k rqe dg ldrs gks fd 62 vkSj 72 osQ chp fdruh la[;k,¡ gSa\

;fn ge dksbZ izko`Qr la[;k,¡ n vkSj (n + 1) ysrs gSa rc
(n + 1)2 – n2 = (n2 + 2n + 1) – n2 = 2n + 1

ge n2 vkSj (n + 1)2 osQ chp 2n la[;k,¡ ikrs gSa tks nks oxZ la[;kvksa osQ varj ls 1 de gSA

O;kid :i ls ge dg ldrs gSa fd nks oxZ la[;kvksa n vkSj (n + 1) osQ chp 2n la[;k,¡
gSa tks oxZ la[;k,¡ ugha gSaA tk¡p osQ fy, n = 5, n = 6 bR;kfn ysa vkSj bUgsa lR;kfir dhft,A

1. 92 vkSj 102 osQ chp fdruh izko`Qr la[;k,¡ gSa\ 112 vkSj 122 osQ chp Hkh izko`Qr la[;kvksa
dh la[;k crkb,A

2. fuEufyf[kr la[;kvksa osQ ;qXeksa osQ chp dh la[;k crkb, tks oxZ la[;k,¡ ugha gSaA
(i) 1002 vkSj 1012 (ii) 902 vkSj 912 (iii) 10002 vkSj 10012

3. fo"ke la[;kvksa dk tksM+
fuEu ij fopkj dhft,A

1  [,d fo"ke la[;k] = 1 = 12

1 + 3  [igyh nks fo"ke la[;kvksa dk ;ksx] = 4 = 22

1 + 3 + 5  [igyh rhu fo"ke la[;kvksa dk ;ksx] = 9 = 32

1 + 3 + 5 + 7  [... ] = 16 = 42

1 + 3 + 5 + 7 + 9  [... ] = 25 = 52

1 + 3 + 5 + 7 + 9 + 11  [... ] = 36 = 62

vr% ge dg ldrs gSa fd igyh n fo"ke izko`Qr la[;kvksa dk ;ksx n2 gSA

bls vyx <+ax ls ns[krs gq, ge dg ldrs gSa fd ;fn ,d la[;k] oxZ la[;k gS rks og
1 ls izkjaHk gksus okyh Øekxr fo"ke la[;kvksa dk ;ksx gSA

vc bu la[;kvksa ij fopkj dhft, tks iw.kZ oxZ la[;k,¡ ugha gSa tSls 2, 3, 5, 6, ... A D;k
vki bu la[;kvksa  dks 1 ls izkjaHk dj lHkh Øekxr fo"ke izko`Qr la[;kvksa osQ ;ksx osQ :i
esa fy[k ldrs gSa\

vki ik,¡xs fd bu la[;kvksa dks bl izdkj ugha fy[k ldrs gSaA la[;k 25 dks yhft, vkSj
blesa ls 1, 3, 5, 7, 9, ... dks Øe esa ?kVk,¡ %

(i) 25 – 1 = 24 (ii) 24 – 3 = 21 (iii) 21 – 5 = 16 (iv) 16 – 7 = 9

(v) 9 – 9 = 0

vFkkZr~ ;gk¡ 25 = 1 + 3 + 5 + 7 + 9 gS] vr% 25 ,d iw.kZ oxZ la[;k gSA

iz;kl dhft,
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vc ,d nwljh la[;k 38 dks yhft, vkSj iqu% Åij tSlk dhft,A

(i) 38 – 1 = 37 (ii) 37 – 3 = 34 (iii) 34 – 5 = 29 (iv) 29 – 7 = 22

(v) 22 – 9 = 13 (vi) 13 – 11 = 2 (vii) 2 – 13 = – 11

vr% ;g n'kkZrk gS fd 38 dks 1 ls izkjaHk gksus okyh Øekxr fo"ke la[;kvksa osQ :i esa
ge ugha fy[k ldrs gSa vkSj 38 ,d iw.kZ oxZ la[;k ugha gSA

vr% ge ;g Hkh dg ldrs gSa fd ;fn dksbZ izko`Qr
la[;k 1 ls izkjaHk gksus okyh Øekxr fo"ke la[;kvksa osQ ;ksx
osQ :i esa O;Dr ugha gks ldrh rks og la[;k iw.kZ oxZ la[;k
ugha gSA

,d la[;k iw.kZ gS ;k ugha ;g tkuus osQ fy, bl ifj.kke
dk mi;ksx dj ldrs gSaA

4. Øekxr izko`Qr la[;kvksa dk ;ksx

fuEufyf[kr ij fopkj dhft, %
32 = 9 = 4 + 5

52 = 25 = 12 + 13

72 = 49 = 24 + 25

92 = 81 = 40 + 41

112 = 121 = 60 + 61

152 = 225 = 112 + 113

1. fuEufyf[kr la[;kvksa dks nks Øekxr iw.kk±dksa osQ ;ksx osQ :i esa fyf[k, %
(i) 212 (ii) 132 (iii) 112 (iv) 192

2. D;k vki lksprs gSa fd bldk foykse lR; gS vFkkZr~ D;k nks Øekxr /ukRed iw.kk±dksa
dk ;ksx ,d iw.kZ oxZ gksrk gS\ vius mÙkj osQ i{k esa vius ,d mnkgj.k nhft,A

5. nks Øekxr le ;k fo"ke izko`Qr la[;kvksa dk xq.kuiQy

11 × 13 = 143 = 122 – 1

bl izdkj 11 × 13 = (12 – 1) × (12 + 1)

vr% 11 × 13 = (12 – 1) × (12 + 1) = 122 – 1

blh rjg 13 × 15 = (14 – 1) × (14 + 1) = 142 – 1

29 × 31 = (30 – 1) × (30 + 1) = 302 – 1

44 × 46 = (45 – 1) × (45 + 1) = 452 – 1

vr% lkekU;r% ge dg ldrs gSa fd (a + 1) × (a – 1) = a2 – 1

iz;kl dhft,

fuEufyf[kr la[;kvksa esa izR;sd iw.kZ oxZ
la[;k,¡ gSa ;k ugha\
(i) 121 (ii) 55 (iii) 81

(iv) 49 (v) 69

izFke la[;k

= 

2
3 1

2

−

nwljh la[;k

= 

2
3 1

2

+

iz;kl dhft,

vksg! fdlh Hkh fo"ke la[;k osQ
oxZ dks nks Øekxr /ukRed iw.kk±dkas
osQ ;ksx osQ :i esa O;Dr dj ldrs gSaA
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6. oxZ la[;kvksa osQ oqQN vkSj izfr:i

la[;kvksa osQ oxks± dk voyksdu dhft, 1, 11, 111 ... bR;kfnA ;s ,d lqanj izfr:i nsrs gSaA

12  = 1

112  = 1 2 1

1112 = 1 2 3 2 1

11112 = 1 2 3 4 3 2 1

111112 = 1 2 3 4 5 4 3 2 1

111111112 = 1 2 3 4 5 6 7 8 7 6 5 4 3 2 1

vU; jkspd izfr:i
72 = 49

672 = 4489

6672 = 444889

66672 = 44448889

666672 = 4444488889

6666672 = 444444888889

,slk D;ksa gksrk gS] ;g tkuuk vkiosQ fy, euksjatu iw.kZ gks ldrk
gSA vkiosQ fy, bl rjg osQ iz'uksa osQ ckjs esa [kkstuk vkSj lkspuk
#fpdj gksxkA Hkys gh ,sls mÙkj oqQN le; ckn feysaA

iz'ukoyh 5.1

1. fuEufyf[kr la[;kvksa osQ oxks± osQ bdkbZ osQ vad D;k gksaxs\
(i) 81 (ii) 272 (iii) 799 (iv) 3853

(v) 1234 (vi) 26387 (vii) 52698 (viii) 99880

(ix) 12796 (x) 55555

2. fuEufyf[kr la[;k,¡ Li"V :i ls iw.kZ oxZ la[;k,¡ ugha gSa] bldk dkj.k nhft,A
(i) 1057 (ii) 23453 (iii) 7928 (iv) 222222

(v) 64000 (vi) 89722 (vii) 222000 (viii) 505050

3. fuEufyf[kr la[;kvksa esa ls fdl la[;k dk oxZ fo"ke la[;k gksxk\
(i) 431 (ii) 2826 (iii) 7779 (iv) 82004

4. fuEu izfr:i dk voyksdu dhft, vkSj fjDr LFkku Hkfj,A
112 = 121

1012 = 10201

10012  = 1002001

1000012 = 1 ......... 2 ......... 1

100000012  = ...........................

iz;kl dhft,

mijksDr izfr:i dk mi;ksx djrs gq, oxZ
la[;k,¡ fyf[k, %
(i) 1111112 (ii) 11111112

iz;kl dhft,

mijksDr izfr:i dk mi;ksx djrs gq, D;k
vki fuEufyf[kr la[;kvksa dk oxZ Kkr dj
ldrs gSa\
(i) 66666672 (ii) 666666672
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5. fuEu izfr:i dk voyksdu dhft, vkSj fjDr LFkku Hkfj, %
112 = 1 2 1

1012 = 1 0 2 0 1

101012 = 102030201

10101012 = ...........................

............2 = 10203040504030201

6. fn, x, izfr:i dk mi;ksx djrs gq, yqIr la[;kvksa dks izkIr dhft, %
12 + 22 + 22 = 32

22 + 32 + 62 = 72

32 + 42 + 122 = 132

42 + 52 + _2 = 212

52 + _2 + 302 = 312

62 + 72    + _2 = __2

7. ;ksx lafØ;k fd, fcuk ;ksxiQy Kkr dhft, %
(i) 1 + 3 + 5 + 7 + 9

(ii) 1 + 3 + 5 + 7 + 9 + I1 + 13 + 15 + 17 +19

(iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21 + 23

8. (i) 49 dks 7 fo"ke la[;kvksa osQ ;ksx osQ :i esa fyf[k,A
(ii) 121 dks 11 fo"ke la[;kvksa osQ ;ksx osQ :i esa fyf[k,A

9. fuEufyf[kr laa[;kvksa osQ oxZ osQ chp esa fdruh la[;k,¡ gSa\

(i) 12 vkSj 13 (ii) 25 vkSj 26 (iii) 99 vkSj 100

5.4  la[;kvksa dk oxZ Kkr djuk
NksVh la[;k,¡ tSls 3, 4, 5, 6, 7, ... bR;kfn dk oxZ Kkr djuk ljy gSA ysfdu D;k ge 23
dk oxZ bruh 'kh?kzrk ls izkIr dj ldrs gSa\

bldk mÙkj bruk vklku ugha gS vkSj gesa 23 dks 23 ls xq.kk djus dh vko';drk gSA

bls izkIr djus dk ,d rjhdk gS tks 23 × 23 dks fcuk xq.kk fd, izkIr gksrk gSA

ge tkurs gSa fd 23 = 20 + 3

blfy, 232 = (20 + 3)2 = 20(20 + 3) + 3(20 + 3)

= 202 + 20 × 3 + 3 × 20 + 32

= 400 + 60 + 60 + 9 = 529

mnkgj.k 1 : fuEufyf[kr la[;kvksa dk oxZ xq.kk fd, fcuk Kkr dhft, %
(i) 39 (ii) 42

gy : (i) 392 = (30 + 9)2 = 30(30 + 9) + 9(30 + 9)

= 302 + 30 × 9 + 9 × 30 + 92

= 900 + 270 + 270 + 81 = 1521

izfr:i izkIr dhft, %

rhljh la[;k igyh vkSj nwljh ls lacaf/r gSA
oSQls\ pkSFkh la[;k rhljh la[;k ls lacaf/r
gSA oSQls\
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(ii) 422 = (40 + 2)2 = 40(40 + 2) + 2(40 + 2)

= 402 + 40 × 2 + 2 × 40 + 22

= 1600 + 80 + 80 + 4 = 1764

5.4.1  oxZ osQ vU; izfr:i

fuEu izfr:i dks nsf[k,

252 = 625 = (2 × 3) lSdM+s + 25

352 = 1225 = (3 × 4) lSdM+s + 25

752 = 5625 = (7 × 8) lSdM+s + 25

1252 = 15625 = (12 × 13) lSdM+s + 25

vc D;k vki 95 dk oxZ izkIr dj ldrs gSa?

fuEufyf[kr la[;kvkasa osQ oxZ Kkr dhft, ftuosQ bdkbZ vad 5 gSaA
(i) 15 (ii) 95 (iii) 105 (iv) 205

5.4.2  ikbFkkxksjl f=kd

fuEu dks yhft,
32 + 42 = 9 + 16 = 25 = 52

la[;k 3] 4] 5 osQ lewg dks ikbFkkxksjl f=kd dgrs gSaA 6] 8] 10 Hkh ,d ikbFkkxksjl

f=kd gSA blh izdkj
62 + 82 = 36 + 64 = 100 = 102

iqu% voyksdu djsa fd

52 + 122 = 25 + 144 = 169 = 132 A blh izdkj la[;k,¡ 5, 12, 13 ,slh gh nwljh f=kd gSA D;k

vki bl izdkj osQ dqN vkSj f=kd izkIr dj ldrs gSa\
fdlh izko`Qr la[;k m > 1 osQ fy,] ge ikrs gSa (2m)2 + (m2 – 1)2 = (m2 + 1)2A vr%

2m, m2 – 1 vkSj m2 + 1 ikbFkkxksjl f=kd osQ :Ik eas gSaA

bl :Ik dk mi;ksx djrs gq, oqQN vkSj ikbFkkxksjl f=kd Kkr dhft,A

mnkgj.k 2 : ,d ikbFkkxksjl f=kd fyf[k, ftldh lcls NksVh la[;k 8 gSA

gy : lk/kj.k :Ik 2m, m2 – 1, m2 + 1 ls ge ikbFkkxksjl f=kd ik ldrs gSaA

igys ge ysrs gSa m2 – 1 = 8

vr% m2 = 8 + 1 = 9

m = 3

,d ,slh la[;k yhft, ftlosQ bdkbZ LFkku
ij vad 5 gks] vFkkZr~ a5 A

(a5)2 = (10a + 5)2

= 10a(10a + 5) + 5(10a + 5)

= 100a2 + 50a + 50a + 25

= 100a(a + 1) + 25

= a(a + 1) lSadM+k + 25

iz;kl dhft,
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blfy, 2m = 6   vkSj    m2 + 1 = 10

vr% 6] 8] 10 ,d f=kd gS ysfdu 8 lcls NksVh la[;k ugha gSA

blfy, ge ysrs gSa 2m = 8

rc m = 4

m2 – 1 = 16 – 1 = 15

vkSj m2 + 1 = 16 + 1 = 17

vr% 8] 15] 17 ,d ,slk f=kd gS tgkaa¡ 8 lcls NksVh la[;k gSA

mnkgj.k 3 : ,d ikbFkkxksjl f=kd Kkr dhft, ftldh ,d la[;k 12 gSA

gy : ;fn ge ysrs gaS m2 – 1 = 12

rc, m2 = 12 + 1 = 13

;gk¡ m dk eku iw.kk±d ugha gksxkA

vr% ge dksf'k'k djrs gSa m2 + 1 = 12 A iqu% m2 = 11 tks m osQ fy, iw.kk±d eku ugha nsxkA

vr% gesa ysuk pkfg, 2m = 12

rc, m = 6

bl izdkj m2 – 1 = 36 – 1 = 35    vkSj m2 + 1 = 36 + 1 = 37

vr% vko';d f=kd gS 12] 35] 37

uksV : bl :Ik dk mi;ksx djrs gq, lHkh ikbFkkxksjl f=kd izzkIr ugha dj ldrs gSaA mnkgj.k

osQ fy, nwljh f=kd 5] 12] 13 eas Hkh 12 ,d lnL; gSaA

iz'ukoyh 5.2

1. fuEu la[;kvksa dk oxZ Kkr dhft,A
(i) 32 (ii) 35 (iii) 86 (iv) 93

(v) 71 (vi) 46

2. ikbFkkxksjl f=kd fyf[k, ftldk ,d lnL; gS]

(i) 6 (ii) 14 (iii) 16 (iv) 18

5.5  oxZewy

fuEu fLFkfr;kas dk vè;;u dhft, %

(a) oxZ dk {ks=kiQy 144 cm2 gSA oxZ dh Hkqtk D;k gksxh\

ge tkurs gaS fd oxZ dk {ks=kiQy = Hkqtk2 gksrk gSA
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lksfp,] ppkZ dhft, vkSj fyf[k,

;fn ge Hkqtk dh yackbZ dk eku 'a' ysrs gSa] rc 144 = a2

Hkqtk dh yackbZ Kkr djus osQ fy, vko';d gS fd ,d ,slh la[;k Kkr djsa ftldk
oxZ 144 gSA

(b) ,d oxZ ftldh Hkqtk 8 cm gS] mlosQ fod.kZ dh yaCkkbZ D;k gksxh (fp=k 5-1)\

bldks gy djus osQ fy, D;k ge ikbFkkxksjl izzes; dk mi;ksx dj ldrs gSa?

   ge tkurs gSa AB2 + BC2 = AC2

vFkkZr~ 82 + 82 = AC2

;k 64 + 64 = AC2

;k 128 = AC2

iqu% AC  izkIr djus osQ fy, gesa ,d ,slh la[;k lkspuh gS ftldk oxZ 128 gksA
(c) ,d ledks.k f=kHkqt esa d.kZ vkSj ,d Hkqtk Øe'k% 5 cm vkSj 3 cm gSaA (fp=k 5-2) D;k

vki rhljh Hkqtk izkIr dj ldrs gSa?
ekuk fd rhljh Hkqtk dh yackbZ x cm gSA
ikbFkkxksjl izes; osQ mi;ksx ls 52 = x2 + 32

25 – 9 =  x2

16 = x2

iqu% x dk eku izkIr djus osQ fy, gesa ,d la[;k dh
vko';drk gS ftldk oxZ 16 gSA mijksDr lHkh fLFkfr;ksa
esa gesa ,d la[;k dh vko';drk gS] ftldk oxZ Kkr gks]
vkSj ml la[;k dks oxZewy osQ :i esa tkuk tkrk gksA

5.5.1  oxZewy Kkr djuk

;ksx dh izfrykse (foijhr) lafØ;k ?kVkuk gS vkSj xq.kk dh izfrykse lafØ;k Hkkx gSA blh rjg
oxZewy izkIr djuk Hkh oxZ dh izfrykse lafØ;k gSA

gesa Kkr gS 12 = 1, vr% 1 dk oxZewy 1 gSA

22 = 4, vr% 4 dk oxZewy 2 gSA

32 = 9, vr% 9 dk oxZewy 3 gSA

iz;kl dhft,

(i) 112 = 121. 121 dk oxZewy D;k gS? (ii) 142 = 196. 196 dk oxZewy D;k gS?

(–1)2 = 1. D;k 1 dk oxZewy gS –1? (–2)2 =  4. D;k 4  dk oxZewy gS –2?

(–9)2 = 81. D;k 81 dk oxZewy gS –9?

vko`Qfr 5-1

vko`Qfr 5-2

blh izdkj 92 = 81,

vkSj (–9)2 = 81

ge dg ldrs gS fd 81 osQ
oxZewy 9 vkSj – 9
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mijksDr osQ vuqlkj vki dg ldrs gSa fd fdlh iw.kZ oxZ la[;k osQ nks lekdfyr (,d lkFk)
oxZewy gksrs gSaA bl vè;k; esa ge fdlh izko`Qr la[;k osQ osQoy /ukRed oxZewy gh ysaxsA
/ukRed oxZewy la[;k dks  laosQr ls O;Dr djrs gSaA
mnkgj.kkFkZ] 4 = 2 (–2 ugha );      9 = 3 (–3 ugha) bR;kfnA

dFku fu"d"kZ dFku fu"d"kZ

12 = 1 1  = 1 62 = 36 36  = 6

22 = 4 4  = 2 72 = 49 49  = 7

32 = 9 9  = 3 82 = 64 64  = 8

42 = 16 16  = 4 92 = 81 81  = 9

52 = 25 25  = 5 102 = 100 100  = 10

5.5.2   ?kVkus dh lafØ;k osQ }kjk oxZewy Kkr djuk

D;k vkidks ;kn gS fd izFke n fo"ke izkòQr la[;kvksa dk ;ksx n2 gS? vr% izR;sd oxZ la[;k dks 1
ls izkjaHk dj Øekxr izkòQr la[;kvksa osQ ;ksx osQ :i esa O;Dr fd;k tk ldrk gSA 81  dks yhft,

(i) 81 – 1 = 80 (ii) 80 – 3 = 77 (iii) 77 – 5 = 72 (iv) 72 – 7 = 65

(v) 65 – 9 = 56 (vi) 56 – 11 = 45 (vii) 45 – 13 = 32 (viii) 32 – 15 = 17

(ix) 17 – 17 = 0

la[;k 1 ls Øekxr fo"ke la[;kvksa dks 81 esa :i
?kVkus ij 9ok¡ in 0 izkIr gksrk gS vr% 81  = 9A bl
fu;e dk mi;ksx djrs gq, D;k vki 729 dk oxZewy
Kkr dj ldrs gSa\ gk¡] ysfdu blesa le; vf/d yxrk
gSA vc ge ,d ljy rjhosQ ls oxZewy izkIr djus dh
dksf'k'k djrs gSaA

5.5.3  vHkkT; xq.ku[kaMu osQ }kjk oxZewy Kkr djuk

fuEu la[;kvksa ,oa muosQ oxks± dks vHkkT; xq.ku[kaMu osQ :i esa fyf[k, %

,d la[;k dk vHkkT; xq.ku[kaMu blosQ oxZ dk vHkkT; xq.ku[kaMu

6 = 2 × 3 36 = 2 × 2 × 3 × 3

8 =  2 × 2 × 2 64 = 2 × 2 × 2 × 2 × 2 × 2

12 = 2 × 2 × 3 144 = 2 × 2 × 2 × 2 × 3 × 3

15 = 3 × 5 225 = 3 × 3 × 5 × 5

6 osQ vHkkT; xq.ku[kaM esa 2 fdruh ckj vkrk gS\ ,d ckj A 36 osQ vHkkT; xq.ku[kaMu
esa 2 fdruh ckj vkrk gS\ nks ckj A blh rjg 6 vkSj 36 esa 3 ckj rFkk 8 vkSj 64 bR;kfn
esa 2 fdruh ckj gS\

iz;kl dhft,

1 ls izkjaHk gksus okyh fo"ke la[;kvksa dks ckj&ckj
?kVkus ij izkIr fuEufyf[kr la[;k,¡ iw.kZ oxZ gSa ;k
ugha\ ;fn ;g la[;k iw.kZ oxZ gaS rks blosQ oxZewy
Kkr dhft,A

(i) 121 (ii) 55 (iii) 36

(iv) 49 (v) 90

2 324

2 162

3 81

3 27

3 9

3
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vki ik,¡xs fd fdlh la[;k osQ oxZ osQ vHkkT; xq.ku[kaMksa dh la[;k ml la[;k osQ vHkkT;
xq.ku[kaMksa dh la[;k dh nqxquk gksrh gSA vkb,] ge ,d nh xbZ oxZ la[;k 324 dk oxZewy
Kkr djrs gSaA
ge tkurs gSa fd 324 dk vHkkT; xq.ku[kaMu

324 = 2 × 2 × 3 × 3 × 3 × 3

vHkkT; xq.ku[kaM osQ ;qXe cukus ij ge izkIr djrs gSa]
324 = 2 × 2 × 3 × 3 × 3 × 3  = 22 × 32 × 32 = (2 × 3 × 3)2

vr% 324 = 2 × 3 × 3 = 18

blh rjg D;k vki 256 dk oxZewy Kkr dj ldrs gSa\ 256 dk vHkkT; xq.ku[kaM gS]

256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

vHkkT; xq.ku[kaM esa ;qXe cukus ls ge ikrs gSa\

256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = (2 × 2 × 2 × 2)2

vr% 256  =  2 × 2 × 2 × 2 = 16

D;k 48 ,d iw.kZ oxZ la[;k gS\

ge tkurs gSa] 48 = 2 × 2 × 2 × 2 × 3

;gk¡ lkjs xq.ku[kaM ;qXe esa ugha gSa] vr% 48 ,d iw.kZ oxZ la[;k ugha gSA dYiuk dhft, fd
ge 48 osQ lcls NksVs xq.kt Kkr djuk pkgrs gSa tks fd ,d iw.kZ oxZ la[;k gksA bls oSQls
djsaxs\ 48 osQ vHkkT; xq.ku[kaM osQ ;qXe cukus ij ns[krs gSa fd osQoy 3 ,d la[;k gS tks
;qXe esa ugha cu ikrh gS vr% gesa ;qXe dks iwjk djus esa 3 ls xq.kk djus dh vko';drk gSA
vr% 48 × 3 = 144 ,d iw.kZ oxZ gSA
D;k vki dg ldrs gSa fd 48 dks fdl la[;k ls Hkkx nsa fd iw.kZ oxZ la[;k izkIr gks\

xq.kt 3] ;qXe esa ugha gSA vr% ge 48 dks ;fn 3 ls Hkkx nsa rks ge 48 ÷ 3 = 16 =

2 × 2 × 2 × 2 izkIr djsaxs vkSj ;g la[;k iw.kZ oxZ Hkh gSA

mnkgj.k 4 : 6400 dk oxZewy Kkr dhft,\

gy : fyf[k, 6400 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5

vr% 6400  = 2 × 2 × 2 × 2 × 5 = 80

mnkgj.k 5 : D;k 90 ,d iw.kZ oxZ gS\

gy : ge 90 = 2 × 3 × 3 × 5 j[krs gSaA
vHkkT; xq.ku[kaM esa 2 vkSj 5 ;qXe esa ugha gSaA
vr% 90 ,d iw.kZ oxZ la[;k ugha gSA ftls ;FkkFkZ :i esa ge bl izdkj Hkh ns[k ldrs gSa
D;ksafd blesa osQoy 1 'kwU; gSA

mnkgj.k 6 : D;k 2352 ,d iw.kZ oxZ la[;k gS\ ;fn ugha rks 2352 dk lcls NksVk xq.kt izkIr
dhft, tks fd iw.kZ oxZ la[;k gks rFkk u;h la[;k dk oxZewy Kkr dhft,A

2 256

2 128

2 64

2 32

2 16

2 8

2 4

2

2 2352

2 1176

2 588

2 294

3 147

7 49

7

2 6400

2 3200

2 1600

2 800

2 400

2 200

2 100

2 50

5 25

5

2 90

3 45

3 15

5
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gy : ge tkurs gSa fd 2352 = 2 × 2 × 2 × 2 × 3 × 7 × 7

vHkkT; xq.ku[kaM osQ vuqlkj 3 osQ ;qXe ugha gSa vr% 2352 ,d iw.kZ oxZ ugha gSA ;fn 3 dk
,d tksM+k cukrs gSa rc la[;k iw.kZ oxZ gks tk,xhA vr% 2352 dks 3 ls xq.kk djus ij ge ik,a¡xs %

2352 × 3 = 2 × 2 × 2 × 2 × 3 × 3 × 7 × 7

vc izR;sd vHkkT; xq.ku[kaM ;qXe esa gSaA vr% 2352 × 3 = 7056   ,d iw.kZ oxZ la[;k
gSA vkSj 2352 dk lcls NksVk xq.kt 7056 gS tks ,d iw.kZ oxZ la[;k gSA

vkSj 7056  = 2 × 2 × 3 × 7 = 84

mnkgj.k 7 : lcls NksVh la[;k izkIr dhft, ftls 9408 ls Hkkx nsus ij HkkxiQy ,d iw.kZ
oxZ la[;k gks tk,A ml HkkxiQy dk oxZewy Kkr dhft,A

gy : 9408 = 2 × 2 × 2 × 2 × 2 × 2 × 3 × 7 × 7

;fn ge 9408 dks 3 ls Hkkx nsrs gSa rc
9408 ÷ 3 = 3136 = 2 × 2 × 2 × 2 × 2 × 2 × 7 × 7  tks fd ,d iw.kZ oxZ la[;k gSaA (D;ksa\)
vr% lcls NksVh okafNr la[;k 3 gSA

vkSj 3136  = 2 × 2 × 2 × 7 = 56

mnkgj.k 8 :  lcls NksVh oxZ la[;k Kkr dhft, tks izR;sd la[;k 6] 9 vkSj 15 ls foHkkftr
gks tk,A

gy : bls nks pj.k esa gy dj ldrs gSaaA lcls igys NksVs mHk;fu"B xq.kt dks Kkr dhft,
vkSj rc mlosQ ckn vko';d oxZ la[;k Kkr dhft,A og lcls NksVh la[;k ftlesa 6] 9]
15 dk Hkkx tk,xk] budh y-l- gSA 6] 9 vkSj 15 dk y-l- gS 2 × 3 × 3 × 5 = 90 A

90 dk vHkkT; xq.ku[kaMu 90 = 2 × 3 × 3 × 5 gSA
ge ns[krs gSa fd vHkkT; xq.ku[kaM 2 vkSj 5 osQ ;qXe ugha gSaA vr% 90 ,d iw.kZ oxZ la[;k

ugha gSA
iw.kZ oxZ la[;k izkIr djus osQ fy, 90 osQ izR;sd xq.ku[kaM ;qXe esa gksus pkfg, vr% gesa

2 vkSj 5 dk tksM+k cukus dh vko';drk gksxhA blfy, 90 dks 2 × 5, vFkkZr~ 10 ls xq.kk djuk
pkfg,A vr% og oxZ la[;k 90 × 10 = 900 gSA

iz'ukoyh 5.3

1. fuEufyf[kr la[;kvksa osQ oxZewy Kkr djus esa bdkbZ vad dh D;k laHkkouk gSA
(i) 9801 (ii) 99856 (iii) 998001 (iv) 657666025

2. fcuk x.kuk fd, og la[;k crk,¡ tks okLro esa iw.kZ oxZ ugha gSA
(i) 153 (ii) 257 (iii) 408 (iv)  441

3. ckj&ckj ?kVkus dh fof/ ls 100 vkSj 169 dk oxZewy Kkr dhft,A
4. vHkkT; xq.ku[kaM fof/ ls fuEu la[;kvksa dk oxZewy Kkr dhft, %

(i) 729 (ii) 400 (iii) 1764 (iv) 4096

(v) 7744 (v) 9604 (vii) 5929 (viii) 9216

(ix) 529 (x) 8100

2 6, 9, 15

3 3, 9, 15

3 1, 3, 5

5 1, 1, 5

1, 1, 1
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5. fuEufyf[kr la[;kvksa esa izR;sd osQ fy, og lcls NksVh iw.kZ la[;k Kkr dhft, ftlls
bl la[;k dks xq.kk djus ij ;g ,d iw.kZ oxZ la[;k cu tk,A bl iw.kZ oxZ la[;k dk
oxZewy Hkh Kkr dhft,A
(i) 252 (ii) 180 (iii) 1008 (iv) 2028

(v) 1458 (vi) 768

6. fuEufyf[kr la[;kvksa esa izR;sd osQ fy, og lcls NksVh iw.kZ la[;k Kkr dhft, ftllss
bl la[;k dks Hkkx nsus ij og ,d iw.kZ oxZ la[;k cu tk,A bl rjg Kkr dh xbZ la[;k
dk oxZewy Hkh Kkr dhft,A
(i) 252 (ii) 2925 (iii) 396 (iv) 2645

(v) 2800 (vi) 1620

7. ,d fo|ky; esa d{kk VIII osQ lHkh fo|k£Fk;ksa us iz/kuea=kh jk"Vªh; jkgr dks"k esa
2401 # nku esa fn,A izR;sd fo|kFkhZ us mrus gh #i;s nku esa fn, ftrus d{kk esa fo|kFkhZ
FksA d{kk osQ fo|k£Fk;ksa dh la[;k Kkr dhft,A

8. ,d ckx esa 2025 ikS/s bl izdkj yxk, tkus gSa fd izR;sd iafDr esa mrus gh ikS/s gksa] ftruh
iafDr;ksa dh la[;k gksA iafDr;ksa dh la[;k vkSj izR;sd iafDr esa ikS/ksa fd la[;k Kkr dhft,A

9. og lcls NksVh oxZ la[;k Kkr dhft, tks 4] 9 vkSj 10 izR;sd ls foHkkftr gks tk,A
10. og lcls NksVh oxZ la[;k Kkr dhft, tks izR;sd 8] 15 vkSj 20 ls foHkkftr gks tk,A

5.5.4  HkkxiQy fof/ ls oxZewy Kkr djuk

tc la[;k,¡ cM+h gksa rc vHkkT; xq.ku[kaM fof/ ls oxZewy Kkr djuk yack vkSj dfBu gksrk
gSA bl leL;k ls fudyus osQ fy, ge nh?kZ foHkktu fof/ dk iz;ksx djrs gSaA
blosQ fy, gesa oxZewy esa vadksaa dh la[;k dks Kkr djus dh vko';drk gSA

fuEufyf[kr lkj.kh dks nsf[k, %

la[;k oxZ

10 100 tks 3 vadksaa dh lcls NksVh iw.kZ oxZ la[;k gSA

31 961 tks 3 vadksaa dh lcls cM+h iw.kZ oxZ la[;k gSA

32 1024 tks 4 vadksaa dh lcls NksVh iw.kZ oxZ la[;k gSA

99 9801 tks 4 vadksaa dh lcls cM+h iw.kZ oxZ la[;k gSA

vr% oxZewy esa vadksaa dh la[;k osQ ckjs esa ge D;k dg ldrs gSa ;fn ,d iw.kZ oxZ
la[;k 3 vadksaa ;k 4 vadksaa dh gks\

ge dg ldrs gSa fd ;fn ,d iw.kZ oxZ la[;k 3 vadksaa dh ;k 4 vadksa dh gS rc
bldk oxZewy 2 vadksaa dk gksxkA D;k vki gesa 5 ;k 6 vadksaa okyh la[;k osQ oxZewy
esa vadksa dh la[;k crk ldrs gSa\

lcls NksVh 3 vadksa dh iw.kZ oxZ la[;k 100 gS tks fd 10 dk oxZ gS vkSj 3 vadksaa
dh lcls cM+h iw.kZ oxZ la[;k 961 gS tks fd 31 dk oxZ gSA lcls NksVh 4 vadksaa dh
iw.kZ oxZ la[;k 1024 gS tks 32 dk oxZ gS vkSj lcls cM+h 4 vaadksa dh la[;k 9801
gS tks 99 dk oxZ gSA
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lksfp,] ppkZ dhft, vkSj fyf[k,
D;k ge dg ldrs gSa fd ,d iw.kZ oxZ la[;k esa ;fn n vad gS rks mlosQ oxZewy esa

2

n
 vad gksaxs ;fn n le gS ;k 

( 1)

2

n +
 gksaxs ;fn n fo"ke gSa\

fuEu fof/ fdlh la[;k osQ oxZewy esa vadksa dh la[;k Kkr djus esa mi;ksxh gksxhA

• 529 dk oxZewy Kkr djus osQ fy, fuEufyf[kr pj.kksa ij fopkj dhft,A

D;k vki bl la[;k osQ oxZewy esa vadksaa dh la[;k dk vuqeku yxk ldrs gSa\

pj.k 1 bdkbZ LFkku ls izkjaHk djrs gq, izR;sd ;qXe ij ckj yxkb,A ;fn vadksa dh la[;k

fo"ke gS rc ck,¡ rji+ Q ,d vad ij ckj yxkb,A 5 29  bl izdkj fy[krs gSaA

pj.k 2 og lcls cM+h la[;k Kkr dhft, ftldk oxZ lcls ckb± rji+ Q osQ ckj osQ uhps
fy[kh la[;k ls de ;k cjkcj gks (22 < 5 < 32)A lcls ckb± ckj osQ uhps HkkT;
(;gk¡ 5) osQ lkFk Hkktd vkSj HkkxiQy osQ :i esa bl la[;k dks yhft,A Hkkx
dhft, vkSj 'ks"kiQy Kkr dhft, (bl fLFkfr esa 1 gSA)

pj.k 3 vxyh ckj osQ uhps dh la[;k dks 'ks"kiQy osQ nk,¡ fyf[k,A (vFkkZr~ bl fLFkfr esa
29 gSA) vr% vxyh HkkT; 129 gksxhA

pj.k 4 Hkktd dks nqxquk dhft, vkSj bls blosQ nk,¡ esa [kkyh LFkku osQ lkFk fyf[k,A

pj.k 5 fjDr LFkku dks Hkjus osQ fy, lcls cM+s laHkkfor vad dk vuqeku yxkb, tks fd
HkkxiQy esa u;k vad gksxk vkSj u, Hkktd dks u, HkkxiQy ls xq.kk djus ij
xq.kuiQy HkkT; ls de ;k cjkcj gksxhA

bl fLFkfr esa 42 × 2 = 84

pw¡fd 43 × 3 = 129, vr% 'ks"kiQy izkIr djus osQ fy, u;k vad 3 pqurs gSa

pj.k 6 D;ksafd 'ks"kiQy 0 gS vkSj nh xbZ la[;k esa dksbZ vad 'ks"k ugha gS]

vr% 529  = 23

• vc 4096  dks gy dhft, %

pj.k 1 bdkbZ LFkku ls izkjaHk djrs gq, izR;sd ;qXe osQ Åij ckj yxkb, ( 40 96 )A

pj.k 2 ,d lcls cM+h la[;k Kkr dhft, tks lcls ckb± rji+ Q osQ ckj osQ uhps fy[kh
la[;k ls de ;k cjkcj gks (62 < 40 < 72)A bl la[;k dks Hkktd vkSj lcls ckb±
rjiQ ckj osQ uhps la[;k dks HkkT; osQ :i esa yhft,A Hkkx nhft, vkSj 'ks"kiQy
(bl fLFkfr esa vFkkZr~ 4) Kkr dhft,A

2

2 529

– 4

1

2

2 529

– 4

129

23

2 529

– 4

43 129

–129

    0

2

2 529

– 4

4_ 129

        6

6      4096

     – 36

          4
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pj.k 3 vxyh ckj osQ uhps fy[kh la[;k (vFkkZr~ 96) dks 'ks"kiQy osQ nk,¡ fyf[k,A u;k
HkkT; 496 gksxkA

pj.k 4 Hkktd dk nqxquk dhft, vkSj nkb± rji+ Q osQ fjDr LFkku esa fyf[k,A

pj.k 5 fjDr LFkku dks Hkjus osQ fy, lcls cM+s laHkkfor vad dk vuqeku yxkb, tks vad
HkkxiQy esa u;k gksxk bl izdkj u;k vad tc HkkxiQy ls xq.kk gksrk gS
rc xq.kuiQy HkkT; ls NksVk ;k cjkcj gksxkA bl fLFkfr esa ge ns[krs gSa fd
124 × 4 = 496 vr% HkkxiQy esa u;k vad 4 gSA 'ks"kiQy Kkr dhft,A

pj.k 6 pw¡fd 'ks"kiQy 'kwU; gS vkSj dksbZ ckj ugha gS vr% 4096  = 64 gSA

la[;k dk vuqeku

iw.kZ oxZ la[;k osQ oxZewy esa vadksaa dh la[;k Kkr djus osQ fy, ckj dk mi;ksx djrs gSaA

529  = 23       vkSj         4096 = 64

bu nksuksa la[;kvksa 529 vkSj 4096 esa ckj dh la[;k 2 gS] vkSj muosQ oxZewy esa vadksa
dh la[;k 2 gSA

D;k vki 14400 osQ oxZewy esa vadksa dh la[;k crk ldrs gSa\ ckj yxkus ij ge 144 00

izkIr djrs gSaA ;|fi ;gk¡ ij ckj dh la[;k 3 gSA vr% oxZewy 3 vad dk gksxkA

fuEufyf[kr la[;kvksa osQ oxZewy esa vadksa dh la[;k dks x.kuk osQ fcuk Kkr dhft,A
(i) 25600 (ii) 100000000 (iii) 36864

mnkgj.k 9 : oxZewy Kkr dhft, :  (i) 729 (ii) 1296

gy :
(i) (ii)

mnkgj.k 10 : og lcls NksVh la[;k Kkr dhft, ftls 5607 esa ls ?kVkus ij og iw.kZ oxZ
la[;k cu tk,A bl iw.kZ oxZ la[;k dk oxZewy Hkh Kkr dhft,A

gy : vkb,] nh?kZ foHkktu fof/ ls 5607  Kkr djus dk iz;kl djsaA gesa 131 'ks"kiQy

izkIr gksrk gSA ;g n'kkZrk gS fd 742] 5607 ls 131 de gSA

6 4

6     4096

        – 36

124       496

          – 496

0

        6

6      4096

– 36

           496

             6

    6      4096

          – 36

  12_       496

iz;kl dhft,

1296 36=blfy,

         36

3       1296

       – 9

66      396

          396

          0
729 27=blfy,

         27

2       7 29

       – 4

47      329

          329

          0

74

    7      5607

– 49

  144     707

          –576

             131
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vFkkZr~ ;fn ge fdlh la[;k esa ls mldk 'ks"kiQy ?kVk nsrs gSa rks gesa ,d iw.kZ oxZ la[;k

izkIr gksrh gSA vr% okafNr iw.kZ oxZ la[;k gS 5607 – 131 = 5476 vkSj 5476  =  74

mnkgj.k 11 :  pkj vadksa dh lcls cM+h la[;k crkb,] tks iw.kZ oxZ gksA

gy : pkj vadksaa dh lcls cM+h la[;k =  9999 gSA ge nh?kZ foHkktu fof/ }kjk 9999

Kkr djrs gSa] ftldk 'ks"kiQy 198 gSA ;g n'kkZrk gS 992, 9999 ls 198 de gSA

bldk vFkZ gS fd ;fn ge fdlh la[;k esa ls 'ks"kiQy ?kVkrs gSa rks gesa ,d iw.kZ oxZ la[;k
izkIr gksrh gSA vr% okafNr iw.kZ oxZ la[;k gS 9999 – 198 = 9801

vkSj  9801  = 99

mnkgj.k  12 : og lcls NksVh la[;k Kkr dhft, ftls 1300 esa tksM+us ij ,d iw.kZ oxZ
la[;k izkIr gksA ml iw.kZ oxZ la[;k dk oxZewy Hkh Kkr dhft,A

gy : nh?kZ foHkktu fof/ ls 1300  Kkr djrs gSaA ;gk¡ ij 'ks"kiQy 4 gSA ;g n'kkZrk gS fd
362 < 1300

vxyh iw.kZ oxZ la[;k 372 = 1369

vr% vHkh"V la[;k = 372 – 1300 = 1369 – 1300 = 69

5.6  n'keyo dk oxZewy

la[;k 17.64  ij fopkj dhft,

pj.k 1 n'keyo la[;k dk oxZewy Kkr djus osQ fy, ge iw.kZ la[;k ij lkekU; :i ls
ckj yxkrs gSaA (vFkkZr~ 17) n'keyo Hkkx ij Hkh igys n'keyo LFkku ls izkjaHk

djosQ ckj yxkrs gSa vkSj lkekU; :i ls vkxs c<+rs tkrs gSaA ge 17.64 ikrs gSaA
pj.k 2 vc blh rjg ls vkxs c<+rs gSaA 17 ij ckj lcls ckb± vksj gS vkSj 42 < 17 < 52,

bl la[;k dks Hkktd osQ :i esa yhft, vkSj lcls ckb± ckj osQ uhps dh la[;k
HkkT; osQ :i es yhft, (vFkkZr~ 17)A Hkkx nhft, vkSj 'ks"kiQy Kkr dhft,A

pj.k 3 'ks"kiQy 1 gSA vxyh ckj osQ uhps dh la[;k vFkkZr~ 64 'ks"kiQy osQ nk,¡ fyf[k,]
164 izkIr dhft,A

pj.k 4 Hkktd dks nqxquk dhft, vkSj nkb± rji+ Q fyf[k,A igys 64
n'keyo Hkkx esa Fkk vr% HkkxiQy esa n'keyo jf[k,A

pj.k 5 ge tkurs gSa fd 82 × 2 = 164, vr% ubZ la[;k 2 gSA Hkkx
nhft, vkSj 'ks"kiQy Kkr dhft,A

pj.k 6 vr% 'ks"kiQy 0 gSA vc 'ks"k dksbZ ckj ugha gS] vr% 17.64 4.2=

99

9       9999

– 81

189       1899

      – 1701

             198

36

  3         1300

– 9

66 400

– 396

4

4

    4      17.64

– 16

1

4.

4  17.64

– 16

 82          164

4

    4       17.64

– 16

    8_ 1 64

4.2

4  17.64

 – 16

 82        164

          – 164

   0
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mnkgj.k 13 : 12-25 dk oxZewy Kkr dhft,A

gy :

fdl rji+ Q c<+sa
la[;k 176-341 ij è;ku nhft,A iw.kZ la[;k vkSj n'keyo la[;k osQ nksuksa Hkkxksa ij ckj
yxkb;sA n'keyo Hkkx esa D;k rjhdk gS] tks iw.kZ Hkkx ls fHkUu gS\ 176 ij è;ku nhft, ge
n'keyo osQ ikl osQ bdkbZ LFkku ls izkjaHk djosQ ckb± rji+ Q tkrs gSaA izFke ckj 76 osQ Åij
vkSj nwljk ckj 1 osQ mij gSA -341 osQ fy,] ge n'keyo ls izkjaHk djosQ nkb± rji+ Q tkrs gSaA
igyk ckj 34 osQ mij vkSj nwljk ckj yxkus osQ fy, ge 1 osQ ckn 0 j[krs gSa vkSj bl izdkj

.3410  cukrs gSaA

mnkgj.k 14 : ,d oxkZdkj {ks=k dk {ks=kiQy 2304 m2 gSA bl oxkZdkj {ks=k dh Hkqtk
Kkr dhft,A

gy : oxkZdkj {ks=k dk {ks=kiQy = 2304 m2

blfy,]   oxkZdkj {ks=k dh Hkqtk  = 2304 m2

ge ik,axs fd 2304  = 48 m

bl izdkj oxkZdkj {ks=k dh Hkqtk 48 m gSA

mnkgj.k 15 : ,d fo|ky; esa 2401 fo|kFkhZ gSaA ih-Vh- vè;kid mUgsa iafDr ,oa LraHk esa
bl izdkj [kM+k j[kuk pkgrs gSa fd iafDr;ksa dh la[;k LraHk dh la[;k osQ cjkcj gksA iafDr;ksa
dh la[;k Kkr djksA

gy : ekuk fd iafDr;ksa dh la[;k x gSA

vr% LraHk dh la[;k = x

blfy,] fo|k£Fk;ksa dh la[;k = x × x = x2

vr% x2 = 2401 vFkkZr~ x = 2401  = 49 gksrk gSA
iafDr;ksa dh la[;k = 49

iz'ukoyh 5.4

1. fuEufyf[kr la[;kvksa dk oxZewy] Hkkx fof/ ls Kkr dhft, %
(i) 2304 (ii) 4489 (iii) 3481 (iv) 529

(v) 3249 (vi) 1369 (vii) 5776 (viii) 7921

(ix) 576 (x) 1024 (xi) 3136 (xii) 900

3.5

3 12.25

– 9

65         325

             325

   0

12.25 3.5=vr% 

48

  4  2304

 –16

  88       704

            704

   0

49

  4        24 01

            16

89          801

              801

            0
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2. fuEufyf[kr la[;kvksa esa ls izR;sd osQ oxZewy osQ vadks dh la[;k Kkr dhft, %
(fcuk x.kuk osQ)
(i) 64 (ii) 144 (iii) 4489 (iv) 27225

(v) 390625

3. fuEufyf[kr n'keyo la[;kvksa osQ oxZewy Kkr dhft, %
(i) 2.56 (ii) 7.29 (iii) 51.84 (iv) 42.25

(v) 31.36

4. fuEufyf[kr la[;kvksa esa ls izR;sd esa U;wure la[;k D;k ?kVkbZ tk, fd ,d iw.kZ oxZ
la[;k izkIr gks tk,A bl izdkj izkIr iw.kZ oxZ la[;kvksa dk oxZewy Hkh Kkr dhft, %
(i) 402 (ii) 1989 (iii) 3250 (iv) 825

(v) 4000

5. fuEufyf[kr la[;kvksa esa ls izR;sd esa de ls de fdruk tksM+k tk, fd ,d iw.kZ oxZ
la[;k izkIr gks tk,A bl izdkj izkIr iw.kZ oxZ la[;kvksa dk oxZewy Hkh Kkr dhft, %
(i) 525 (ii) 1750 (iii) 252 (iv)  1825

(v) 6412

6. fdlh oxZ dh Hkqtk dh yackbZ Kkr dhft, ftldk {ks=kiQy 441 m2 gSA
7. fdlh ledks.k f=kHkqt ABC esa, ∠B = 90°

(a) ;fn AB = 6 cm, BC = 8 cm, gS rks AC Kkr dhft,A
(b) ;fn AC = 13 cm, BC = 5 cm,  gS rks AB Kkr dhft,A

8. ,d ekyh osQ ikl 1000 ikS/s gSaA bu ikS/ksa dks og bl izdkj yxkuk pkgrk gS fd
iafDr;ksa dh la[;k vkSj dkWye dh la[;k leku jgsA blosQ fy, de ls de ikS/ksa dh
la[;k Kkr dhft, ftldh mls vko';drk gksA

9. ,d fo|ky; esa 500 fo|kFkhZ gSaA ih-Vh- osQ vH;kl osQ fy, bUgsa bl rjg ls [kM+k fd;k
x;k fd iafDr;ksa dh la[;k dkWye dh la[;k osQ leku jgsA bl O;oLFkk dks cukus esa
fdrus fo|k£Fk;ksa dks ckgj tkuk gksxk\
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geus D;k ppkZ dh\

1. ;fn ,d izko`Qr la[;k m dks n2 osQ :i esa O;Dr dj ldrs gSa] tgk¡ n Hkh ,d izko`Qr la[;k gS] rc
m ,d oxZ la[;k gSA

2. lHkh oxZ la[;kvksa osQ var esa bdkbZ LFkku ij 0, 1, 4, 5, 6 ;k 9 gksrk gSA

3. oxZ la[;kvksa osQ var esa 'kwU;ksa dh la[;k osQoy le gksrh gSA

4. oxZewy] oxZ dh izfrykse lafØ;k gSA

5. ,d iw.kZ oxZ la[;k osQ nks iw.kZ oxZewy gksrs gSaA

/ukRed oxZewy dks laosQr  }kjk O;Dr fd;k tkrk gSA

mnkgj.kkFkZ] 32 = 9, 9 3=  gksrk gSA
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?ku vkSj ?kuewy
vè;k;

6

6.1 Hkwfedk

;g dgkuh Hkkjr dh egku xf.krh; izfrHkkoku foHkwfr;ksa esa ls ,d ,l- jkekuqtu osQ ckjs eas gSA
,d ckj ,d vU; izfl¼ xf.krK izksi+ sQlj th- ,p- gkMhZ muls feyus ,d VSDlh esa vk, ftldk
uacj 1729 FkkA jkekuqtu ls ckr djrs le;] gkMhZ us bl la[;k dks ^,d
uhjl* (dull) la[;k crk;kA jkekuqtu us rqjar crk;k fd 1729 okLro esa ,d
jkspd la[;k FkhA mUgksaus dgk fd ;g ,slh lcls NksVh la[;k gS ftls nks  ?kuksa
(cubes) osQ ;ksx osQ :i esa nks fHkUu izdkjksa ls O;Dr fd;k tk ldrk gS%

1729 = 1728 + 1 = 123 + 13

1729 = 1000 + 729 = 103 + 93

rc ls bl la[;k 1729 dks gkMhZ&jkekuqtu la[;k (Hardy - Ramanujan

Number) dgk tkus yxk] ;|fi 1729 dh ;g fo'ks"krk jkekuqtu ls
yxHkx 300 o"kZ iwoZ Hkh Kkr FkhA

jkekuqtu dks bldh tkudkjh oSQls Fkh\ og la[;kvksa ls I;kj
djrs FksA vius laiw.kZ thou esa] os la[;kvksa osQ lkFk iz;ksx djrs
jgsA laHkor% mUgksaus os la[;k,¡¡ Kkr dh gksaxh ftUgsa nks oxks± osQ
;ksx vkSj lkFk gh nks ?kuksa osQ ;ksx osQ :i esa O;Dr fd;k tk
ldrk FkkA

?kuksa osQ vusd nwljs jkspd izfr:i (patterns) gSaA vkb,] ge
?kuksa] ?kuewyksa (cube roots) rFkk buls lacaf/r vusd jkspd
rF;ksa osQ ckjs esa lh[ksaA

6.2 ?ku

vki tkurs gSa fd 'kCn ^?ku* dk iz;ksx T;kfefr esa fd;k tkrk gSA
?ku ,d ,slh Bksl vkÑfr gS] ftldh lHkh Hkqtk,¡ cjkcj gksrh gSaA
1 cm Hkqtk okys fdrus ?kuksa ls 2 cm Hkqtk okyk ,d ?ku cusxk\
1 cm Hkqtk okys fdrus ?kuksa ls 3 cm Hkqtk okyk ,d ?ku cusxk\

gkMhZ&jkekuqtu la[;k
1729 lcls NksVh gkMhZ&jkekuqtu
la[;k gSA bl izdkj dh vusd
la[;k,¡¡ gSa % muesa ls oqQN gSa 4104

(2, 16; 9, 15), 13832 (18, 20;

2, 024)A dks"Bdksa esa nh gqbZ
la[;k,¡¡ ysdj bldh tk¡p dhft,A

os vkÑfr;k¡ ftudh 3 foek,¡
(dimensions) gksrh gSa] Bksl vkÑfr;k¡

dgykrh gSaA
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la[;kvksa 1] 8] 27] --- ij fopkj dhft,] ;s iw.kZ ?ku (perfect cubes) ;k ?ku la[;k,¡¡
(cube numbers) dgykrh gSaA D;k vki crk ldrs gSa fd budks ;s uke D;ksa fn, x, gSa\ buesa
ls izR;sd la[;k rc izkIr gksrh gS] tc ,d la[;k dks rhu ckj ysdj xq.kk fd;k tkrk gSA
ge ns[krs gSa fd 1 = 1×1×1 = 13, 8 = 2×2×2 = 23, 27 = 3×3×3 = 33  gSA

D;ksafd 53 = 5×5×5 = 125 gS] blfy, 125 ,d ?ku la[;k gSA D;k 9 ,d ?ku la[;k gS\
ugha] D;ksafd 9 = 3 × 3 gS vkSj ,slh dksbZ izkÑr la[;k ugha gS ftls rhu ckj ysdj xq.kk djus
ij 9 izkIr gksA ge tkurs gSa fd 2×2×2 = 8 vkSj 3×3×3 = 27 gSA blls ;g izn£'kr gksrk
gS fd 9 ,d iw.kZ ?ku ugha gSA uhps 1 ls 10 rd dh la[;kvksa osQ ?ku fn, x, gSa%

lkj.kh 1

la[;k ?ku

1 13 = 1

2 23 = 8

3 33 = 27

4 43 = 64

 5 53 = ____

6 63 = ____

7 73 = ____

8 83 = ____

9 93 = ____

10 103 = ____

;gk¡ vki ns[k ldrs gSa fd 1 ls 1000 rd osQoy nl iw.kZ ?ku gSaA (bldh tk¡p dhft,) 1 ls 100

rd fdrus iw.kZ ?ku gSa\ le la[;kvksa osQ ?kuksa dks nsf[k,A D;k ;s lHkh le gSa\ vki fo"ke la[;kvksa
osQ ?kuksa osQ ckjs esa D;k dg ldrs gSa\ vc 11 ls 20 rd dh la[;kvksa osQ ?ku uhps fn, tk jgs gSa %

lkj.kh 2

la[;k ?ku

11 1331

12 1728

13 2197

14 2744

15 3375

16 4096

17 4913

18 5832

19 6859

20 8000

la[;k,¡¡ 729, 1000, 1728 Hkh
iw.kZ ?ku gSaA

iw.kZ dhft,A

ge le gSa vkSj gekjs
?ku Hkh le gSaA

ge fo"ke gSa vkSj
gekjs ?ku Hkh
fo"ke gSaA
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iz;kl dhft,

,slh oqQN la[;kvksa ij fopkj dhft, ftudh bdkbZ dk vad 1 gSA buesa ls izR;sd la[;k dk
?ku Kkr dhft,A ml la[;k osQ ?ku osQ bdkbZ osQ vad osQ ckjs esa vki D;k dg ldrs gSa]
ftldh bdkbZ dk vad 1 gS\

blh izdkj] mu la[;kvksa osQ ?kuksa dh
bdkbZ osQ vadksa osQ ckjs esa irk dhft,]
ftudh bdkbZ osQ vad 2, 3, 4 bR;kfn gSaA

6.2.1  oqQN jkspd izfr:i

1. Øekxr fo"ke la[;kvksa dks tksM+uk
fo"ke la[;kvksa osQ ;ksxksa osQ fuEufyf[kr izfr:i dks nsf[k, %

1 = 1 = 13

3 + 5 = 8 = 23

7 + 9 + 11 = 27 = 33

13 + 15 + 17 + 19 = 64 = 43

21 + 23 + 25 + 27 + 29 = 125 = 53

D;k ;g jkspd ugha  gS\ ;ksx 103 izkIr djus osQ fy, fdruh Øekxr fo"ke la[;kvksa
dh vko';drk gksxh\

mijksDr izfr:i dk iz;ksx djrs gq,] fuEufyf[kr la[;kvksa dks fo"ke la[;kvksa osQ ;ksx
osQ :i esa O;Dr dhft, %
(a) 63 (b) 83 (c) 73

fuEufyf[kr izfr:i dks nsf[k, %
23 – 13 = 1 + 2 × 1 × 3

33 – 23 = 1 + 3 × 2 × 3

43 – 33 = 1 + 4 × 3 × 3

mijksDr izfr:i dk iz;ksx djrs gq,] fuEufyf[kr osQ eku Kkr dhft, %
(i) 73 – 63 (ii) 123 – 113 (iii) 203 – 193 (iv) 513 – 503

2. ?ku vkSj muosQ vHkkT; xq.ku[kaM
oqQN la[;kvksa vkSj muosQ ?kuksa osQ fuEufyf[kr vHkkT; xq.ku[kaMuksa ij fopkj dhft, %

,d la[;k dk vHkkT; mlosQ ?ku dk vHkkT;
xq.ku[kaMu xq.ku[kaMu

4 = 2 × 2 43 = 64 = 2 × 2 × 2 × 2 × 2 × 2 = 23 × 23

6 = 2 × 3 63 = 216 = 2 × 2 × 2 × 3 × 3 × 3 = 23 × 33

15 = 3 × 5 153 = 3375 = 3 × 3 × 3 × 5 × 5 × 5 = 33 × 53

12 = 2 × 2 × 3 123 = 1728 = 2 × 2 × 2 × 2 × 2 × 2 × 3 × 3 × 3

= 23 × 23 × 33

iz;kl dhft,

fuEufyf[kr la[;kvksa esa ls izR;sd osQ ?ku osQ bdkbZ dk vad
Kkr dhft, %
(i) 3331 (ii) 8888 (iii) 149 (iv) 1005

(v) 1024 (vi) 77 (vii) 5022 (viii) 53

Lo;a osQ ?ku esa
izR;sd vHkkT;

xq.ku[kaM
rhu ckj vkrk gSA
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è;ku nhft, fd ,d la[;k dk izR;sd vHkkT; xq.ku[kaM
ml la[;k osQ ?ku osQ vHkkT; xq.ku[kaMu~ esa rhu ckj vkrk gSA

;fn fdlh la[;k osQ vHkkT; xq.ku[kaMu esa izR;sd xq.ku[kaM
rhu ckj vkrk gS] rks D;k og la[;k ,d iw.kZ ?ku gksrh gS\
blosQ ckjs esa lksfp,! D;k 216 ,d iw.kZ ?ku gS\

vHkkT; xq.ku[kaM }kjk] 216 = 2 × 2 × 2 × 3 × 3 × 3

izR;sd xq.ku[kaM rhu ckj vkrk gSA 216 = 23 × 33  = (2 × 3)3 = 63 tks ,d iw.kZ ?ku gSA

D;k 729 ,d iw.kZ ?ku gS\ 729 = 3 × 3 × 3 × 3 × 3 × 3

gk¡] 729 ,d iw.kZ ?ku gSA

vkb,] vc 500 osQ fy, bldh tk¡p djsaA

500 dk vHkkT; xq.ku[kaMu gS % 2 × 2 × 5 × 5 × 5

blfy, 500 ,d iw.kZ ?ku ugha gSA

mnkgj.k 1 : D;k 243 ,d iw.kZ ?ku gS\

gy : 243 = 3 × 3 × 3 × 3 × 3

;gk¡ 3 dk ,d f=kd cukus osQ ckn 3 × 3 'ks"k jgrk gSA vr%] 243 ,d iw.kZ ?ku ugha gSA

6.2.2  lcls NksVk xq.kt tks iw.kZ ?ku gS

jkt us IykfLVflu (plasticine) dk ,d ?kukHk (cuboid) cuk;kA
bl ?kukHk dh yackbZ] pkSM+kbZ vkSj Å¡pkbZ Øe'k% 15 cm, 30 cm

vkSj 15 cm gSA
vuq mlls iwNrh gS fd ,d (iw.kZ) ?ku cukus osQ fy, mls ,sls
fdrus ?kukHkksa dh vko';drk gksxh\ D;k vki crk ldrs gSa\

jkt dgrk gS]
?kukHk dk vk;ru = 15 × 30 × 15

= 3 × 5 × 2 × 3 ×  5 × 3 × 5 × 3 × 5

= 2 × 3 ×  3 × 3 × 5 × 5 × 5

D;ksafd mijksDr vHkkT; xq.ku[kaMu esa osQoy ,d ckj 2 gS] blfy, gesa bls iw.kZ ?ku cukus
osQ fy, 2 × 2 = 4 dh vko';drk gksxhA vr% gesa ,d ?ku cukus osQ fy, ,sls pkj ?kukHkksa
dh vko';drk gksxhA

mnkgj.k 2 : D;k 392 ,d iw.kZ ?ku gS\ ;fn ugha] rks ,slh lcls NksVh izkÑr la[;k Kkr
dhft, ftlls 392 dks xq.kk djus ij xq.kuiQy ,d iw.kZ ?ku izkIr gks tk,A

gy : 392 = 2 × 2 × 2 × 7 × 7

vHkkT; xq.ku[kaM 7 rhu osQ lewg esa ugha vk jgk gSA vr% 392 ,d iw.kZ ?ku ugha gSA bls iw.kZ
?ku cukus osQ fy,] ,d vkSj 7 dh vko';drk gSA bl fLFkfr esa]
392 × 7 = 2 × 2 × 2 × 7 × 7 × 7 = 2744, tks ,d iw.kZ ?ku gSA

2 216

2 108

2 54

3 27

3 9

3 3

1

D;k vkidks ;kn gS fd

am × bm = (a × b)m

gksrk gS\

bl xq.kuiQy esa rhu
ckj 5 gS] ijarq osQoy

 nks 2 ckj gSA

xq.ku[kaMksa osQ rhu&rhu
osQ lewg cuk, tk

ldrs gSaA

iz;kl dhft,

fuEufyf[kr esa ls dkSu lh la[;k,¡¡
iw.kZ ?ku gSa\
(i) 400 (ii) 3375

(iii) 8000 (iv) 15625

(v) 9000 (vi) 6859

(vii) 2025 (viii) 10648
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vr% og lcls NksVh izkÑr la[;k 7 gS] ftls 392 ls xq.kk djus ij ,d iw.kZ ?ku izkIr
gks tk,xkA

mnkgj.k 3 : D;k  53240 ,d iw.kZ ?ku gS\ ;fn ugha] rks 53240 dks fdl lcls NksVh izkÑr
la[;k ls Hkkx fn;k tk, fd HkkxiQy ,d iw.kZ ?ku izkIr gks\

gy : 53240 = 2 × 2 × 2 × 11 × 11 × 11 × 5

;gk¡ vHkkT; xq.ku[kaM esa 5 rhu osQ lewg esa ugha vk jgk gSA vr% 53240 ,d iw.kZ ?ku ugha gSA

mijksDr xq.ku[kaMu esa 5 osQoy ,d ckj vk;k gSA ;fn ge nh gqbZ la[;k dks 5 ls Hkkx
nsa] rks HkkxiQy osQ vHkkT; xq.ku[kaMu esa 5 ugha vk,xkA
bl izdkj] 53240 ÷ 5 = 2 × 2 × 2 × 11 × 11 × 11

vr% og lcls NksVh izkÑr la[;k 5 gS ftlls 53240 dks Hkkx nsus ij HkkxiQy ,d iw.kZ
?ku izkIr gksxkA
ml fLFkfr esa] iw.kZ ?ku 10648 gksxkA

mnkgj.k 4 : D;k 1188 ,d iw.kZ ?ku gS\ ;fn ugha] rks fdl lcls NksVh izkÑr la[;k ls
1188 dks Hkkx fn;k tk, fd HkkxiQy ,d iw.kZ ?ku izkIr gks tk,\

gy : 1188 = 2 × 2 × 3 × 3 × 3 × 11

vHkkT; xq.ku[kaM 2 vkSj 11 rhu&rhu osQ lewgksa esa ugha vk jgs gSaA vr% 1188 ,d iw.kZ ?ku
ugha gSA 1188 osQ mijksDr xq.ku[kaMu esa] vHkkT; 2 osQoy nks ckj vk jgk gS vkSj vHkkT;
11 ,d ckjA vr% ;fn ge 1188 dks 2 × 2 × 11 = 44 ls Hkkx nsa] rks HkkxiQy osQ vHkkT;
xq.ku[kaMu esa 2 vkSj 11 ugha vk,¡xsA

vr% og lcls NksVh izkÑr la[;k 44 gS] ftlls 1188 dks Hkkx nsus ij HkkxiQy ,d iw.kZ
?ku izkIr gksxkA lkFk gh] ifj.kkeh iw.kZ ?ku = 1188 ÷ 44 = 27 (=33)

mnkgj.k 5 : D;k 68600 ,d iw.kZ ?ku gS\ ;fn ugha] rks og lcls NksVh izkÑr la[;k Kkr
dhft, ftlls 68,600 dks xq.kk djus ij ,d iw.kZ ?ku izkIr gks tk,\

gy : gesa izkIr gS% 68,600 = 2 × 2 × 2 × 5 × 5 × 7 × 7 × 7

bl xq.ku[kaMu esa] 5 dh dksbZ f=kd (triplet) ugha gSA vr% 68,600 ,d iw.kZ ?ku ugha gSA bls
iw.kZ ?ku cukus osQ fy,] ge bls 5 ls xq.kk djrs gSaA

bl izdkj] 68,600 × 5 = 2 × 2 × 2 × 5 × 5 × 5 × 7 × 7 × 7

= 3,43,000 tks ,d iw.kZ ?ku gSA

è;ku nhft, fd 343 ,d iw.kZ ?ku gSA mnkgj.k 5 ls] ge tkurs gSa fd 3,43,000 Hkh ,d
iw.kZ ?ku gSA

tk¡p dhft, fd fuEufyf[kr esa ls dkSu lh la[;k,¡¡ iw.kZ ?ku gSa % (i) 2700 (ii) 16000

(iii) 64000 (iv) 900 (v) 125000 (vi) 36000 (vii) 21600 (viii) 10,000 (ix) 27000000

(x) 1000 bu iw.kZ ?kuksa esa vki D;k izfr:i ns[krs gSa\

lksfp,] ppkZ dhft, vkSj fyf[k,
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iz'ukoyh 6.1

1. fuEufyf[kr esa ls dkSu&lh la[;k,¡¡ iw.kZ ?ku ugha gSa\
(i) 216 (ii) 128 (iii) 1000 (iv) 100 (v) 46656

2. og lcls NksVh la[;k Kkr dhft, ftlls fuEufyf[kr la[;kvksa dks xq.kk djus ij iw.kZ
?ku izkIr gks tk, %
(i) 243 (ii) 256 (iii) 72 (iv) 675 (v) 100

3. og lcls NksVh la[;k Kkr dhft, ftlls fuEufyf[kr la[;kvksa dks Hkkx nsus ij HkkxiQy
,d iw.kZ ?ku izkIr gks tk, %
(i) 81 (ii) 128 (iii) 135 (iv) 192 (v) 704

4. ijhf{kr IykfLVflu dk ,d ?kukHk cukrk gS] ftldh Hkqtk,¡ 5 cm, 2 cm vkSj 5 cm gSaA
,d ?ku cukus osQ fy, ,sls fdrus ?kukHkksa dh vko';drk gksxh\

6.3 ?kuewy

;fn fdlh ?ku dk vk;ru 125 cm3 gS] rks mldh Hkqtk dh yackbZ D;k gksxh\ bl ?ku
dh Hkqtk dh yackbZ Kkr djus osQ fy, gesa ,d ,slh la[;k Kkr djuh gksxh] ftldk ?ku
125 gksA

tSlk fd vki tkurs gSa fd ^oxZewy* Kkr djuk ^oxZ djus dh lafØ;k dh izfrykse lafØ;k
gSA* blh izdkj ^?kuewy* (cuberoot) Kkr djus dh lafØ;k ?ku (Kkr) djus dh lafØ;k dh
izfrykse lafØ;k gSA
ge tkurs gSa fd 23 = 8 gSA blfy, ge dgrs gSa fd 8 dk ?kuewy (cuberoot) 2 gSA

ge bls 3 8  = 2 fy[krs gSaA laosQr ^ 3 * ?kuewy dks O;Dr djrk gSA

fuEufyf[kr ij fopkj dhft, %

dFku fu"d"kZ dFku fu"d"kZ

13 = 1 3 1  = 1 63 = 216 3 216  = 6

23 = 8 3 8  = 3 32 = 2 73 = 343 3 343  = 7

33 = 27 3 27  = 3 33  = 3 83 = 512 3 512  = 8

43 = 64 3 64  = 4 93 =  729 3 729  = 9

53 = 125 3 125  = 5 103 = 1000 3 1000  = 10

6.3.1  vHkkT; xq.ku[kaMu fof/ }kjk ?kuewy

la[;k 3375 ij fopkj dhft,A ge bldk ?kuewy vHkkT; xq.ku[kaMu }kjk Kkr djsaxs %
3375 = 3 × 3 × 3 × 5 × 5 × 5 = 33 × 53 = (3 × 5)3

vr% 3375 dk ?kuewy = 3 3375 = 3 × 5 = 15
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blh izdkj] 3 74088 Kkr djus osQ fy,] gesa izkIr gS %
74088 = 2 × 2 × 2 × 3 × 3 × 3 × 7 × 7 × 7 = 23 × 33 × 73 = (2 × 3 × 7)3

vr% 3 74088  = 2 × 3 × 7 = 42

mnkgj.k 6 : 8,000 dk ?kuewy Kkr dhft,A

gy : 8,000 dk vHkkT; xq.ku[kaM 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 × 5 gSA

vr% 3 8000  = 2 × 2 × 5 = 20

mnkgj.k 7 : vHkkT; xq.ku[kaM fof/ }kjk 13824 dk ?kuewy Kkr dhft,A

gy : 13824 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 3 × 3 × 3 = 23 × 23 × 23 × 33

vr% 3 13824  = 2 × 2 × 2 × 3 = 24

crkb, fd lR; gS ;k vlR; % fdlh iw.kkZad m osQ fy,] m2 < m3 gksrk gSA D;ksa\

iz'ukoyh 6.2

1. vHkkT; xq.ku[kaMu fof/ }kjk fuEufyf[kr esa ls izR;sd la[;k dk ?kuewy Kkr dhft, %
(i) 64 (ii) 512 (iii) 10648 (iv) 27000

(v) 15625 (vi) 13824 (vii) 110592 (viii) 46656

(ix) 175616 (x) 91125

2. crkb, lR; gS ;k vlR; %
(i) fdlh Hkh fo"ke la[;k dk ?ku le gksrk gSA
(ii) ,d iw.kZ ?ku nks 'kwU;ksa ij lekIr ugha gksrk gSA
(iii) ;fn fdlh la[;k dk oxZ 5 ij lekIr gksrk gS] rks mldk ?ku 25 ij lekIr gksrk gSA
(iv) ,slk dksbZ iw.kZ ?ku ugha gS tks  8 ij lekIr gksrk gSA
(v) nks vadksa dh la[;k dk ?ku rhu vadksa okyh la[;k gks ldrh gSA
(vi) nks vadksa dh la[;k osQ ?ku esa lkr ;k vf/d vad gks ldrs gSaA
(vii) ,d vad okyh la[;k dk ?ku ,d vad okyh la[;k gks ldrh gSA

lksfp,] ppkZ dhft, vkSj fyf[k,

geus D;k ppkZ dh\
1. la[;k,¡¡] tSls fd 1729, 4104, 13832 gkMhZ&jkekuqtu la[;k,¡¡ dgykrh gSaA bUgsa nks ?kuksa osQ ;ksx osQ :i

esa nks fHkUu izdkjksa ls O;Dr fd;k tk ldrk gSA
2. ,d la[;k dks Lo;a ls gh rhu ckj xq.kk djus ij izkIr la[;k ?ku la[;k dgykrh gSA

mnkgj.kkFkZ 1, 8, 27 bR;kfnA
3. ;fn fdlh la[;k osQ vHkkT; xq.ku[kaMu esa izR;sd vHkkT; xq.ku[kaM rhu ckj vkrk gS] rks og la[;k ,d

iw.kZ ?ku gksrh gSA

4. laosQr ^ 3 * ?kuewy dks O;Dr djrk gSA mnkgj.kkFkZ] 3 27 3=  gSA
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8.1  chth; O;atdksaa dk ;ksx ,oa O;odyu
fiNyh d{kkvksa esa ge chth; O;atdksaa (vFkok osQoy O;atdksaa) osQ ckjs esa tkudkjh izkIr dj
pqosQ gSaA x + 3, 2y – 5, 3x2, 4xy + 7 bR;kfn O;atdksaa osQ mnkgj.k gSaA

fiNyh d{kkvksa esa geus ;g Hkh lh[kk gS fd chth; O;atdksaa dks oSQls tksM+k vkSj ?kVk;k tkrk
gS] mnkgj.kkFkZ 7x2 – 4x + 5 ,oa  9x – 10, dks tksM+us osQ fy, ge bl izdkj djrs gSa %

7x2 – 4x + 5

+ 9x – 10

7x2 + 5x – 5

fopkj dhft, fd ge ;ksxiQy oSQls Kkr djrs gSaA tksM+s tkus okys izR;sd O;atd dks ge fofHkUu
iafDr;ksa esa fy[krs gSaA ,slk djrs le; ge leku inksa dks ,d nwljs osQ Åij&uhps fy[krs gSa vkSj]
tSlk Åij n'kkZ;k x;k gS] ge mu leku inksa dks tksM+rs gSaA vr% 5 + (–10) = 5 –10 =  –5  blh
izdkj, – 4x + 9x = (– 4 + 9)x = 5x. vkb, dqN vkSj mnkgj.k gy djrs gSaA

mnkgj.k 1 : 7xy + 5yz – 3zx, 4yz + 9zx – 4y , –3xz + 5x – 2xy dk ;ksx Kkr dhft,A
gy : leku inksa dks ,d nwljs osQ Åij&uhps j[kdj rhu O;atdksaa dks fofHkUu iafDr;ksa esa
fy[krs gq,] ge izkIr djrs gSa %

7xy + 5yz –3zx

+ 4yz +  9zx        – 4y

+ –2xy – 3zx + 5x (è;ku nhft, xz vkSj zx ,d leku gSa )

5xy  +  9yz +3zx + 5x – 4y

bl izdkj O;atdksaa dk ;ksx 5xy + 9yz + 3zx + 5x – 4y  gSA è;ku nhft, nwljs O;atd osQ in
– 4y vkSj rhljs O;atd osQ in 5x dks ;ksxiQy esa oSls gh fy[kk x;k gS tSls os gSa D;ksafd nwljs
O;atdksaa esa mudk dksbZ leku in ugha gSA

chth; O;atd ,oa
loZlfedk,¡

vè;k;

8
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mnkgj.k 2 : 7x2 – 4xy + 8y2 + 5x – 3y esa ls 5x2 – 4y2 + 6y – 3 dks ?kVkb,A

gy :

7x2 – 4xy + 8y2 + 5x – 3y

5x2 – 4y2 + 6y – 3

(–)                 (+)            (–)    (+)

2x2 – 4xy + 12y2 + 5x – 9y + 3

uksV fdlh la[;k dk ?kVkuk mlosQ ;ksT; izfrykse dks tksM+us osQ leku gSA bl izdkj – 3 dks ?kVkuk]
+ 3 dks tksM+us osQ leku gS] blh izdkj  6y dks ?kVkuk] – 6y dks tksM+us tSlk gSA – 4y2 dks ?kVkuk
4y2 dks tksM+us osQ leku gS vkSj blh izdkj vU; nwljh iafDr osQ izR;sd in osQ uhps rhljh iafDr
esa fy[ks fpg~u ls ;g tkuus esa lgk;rk feyrh gS fd dkSu lh lafØ;k dh tkrh gSaA

iz'ukoyh 8.1

1. fuEufyf[kr dk ;ksx Kkr dhft, %

(i) ab – bc, bc – ca, ca – ab (ii) a – b + ab, b – c + bc, c – a + ac

(iii) 2p2q2 – 3pq + 4, 5 + 7pq – 3p2q2 (iv) l2 + m2, m2 + n2, n2 + l2,

2lm + 2mn + 2nl

2. (a) 12a – 9ab + 5b – 3 esa ls 4a – 7ab + 3b + 12 dks ?kVkb,A

(b) 5xy – 2yz – 2zx + 10xyz esa ls 3xy + 5yz – 7zx dks ?kVkb,A

(c) 18 – 3p – 11q + 5pq – 2pq2 + 5p2q  esa ls  4p2q – 3pq + 5pq2 – 8p + 7q – 10

dks ?kVkb,A

8.2  chth; O;atdksaa dk xq.ku

(i) ¯cnqvksa osQ fuEufyf[kr izfr:i dks nsf[k, %

¯cnqvksa osQ izfr:i                   ¯cnqvksa dh oqQy la[;k

4 × 9

5 × 7
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m × n

(m + 2) × (n + 3)

(ii) D;k vki ,slh vkSj ifjfLFkfr;ksa osQ ckjs esa lksp ldrs gSa
ftuesa nks chth; O;atdksaa dks xq.kk djuk iM+rk gks\
vehuk mBdj dgrh gSA ^^ge vk;r osQ {ks=kiQy osQ
ckjs esa lksp ldrs gSaA** vk;r dk {ks=kiQy l × b,

gSa ftlesa l yackbZ gS vkSj b pkSM+kbZ gSA ;fn vk;r
dh yackbZ 5 bdkbZ c<+k nh tk,] vFkkZr~] (l + 5) dj nh
tk, vkSj pkSM+kbZ 3 bdkbZ de dj nh tk, vFkkZr~
(b – 3) dj nh tk, rks vk;r dk {ks=kiQy (l + 5) ×

(b – 3) gksxkA

(iii) D;k vki vk;ru osQ ckjs esa lksp ldrs gSa\ (,d
vk;rkdkj cDls dk vk;ru mldh yackbZ] pkSM+kbZ vkSj
Å¡pkbZ osQ xq.kuiQy ls izkIr gksrk gSA)

(iv) lfjrk dgrh gS fd tc ge oLrq,¡ [kjhnrs gSa rks gesa
xq.kk djuk iM+rk gSA mnkgj.kkFkZ ;fn izfr ntZu osQykas dk
ewY; p #i;s gS vkSj LowQy fidfud osQ fy, z ntZu
osQyksa dh vko';drk gS] rks gesa (p × z) #i;ksa dk
Hkqxrku djuk iM+sxkA

eku yhft,] izfr ntZu osQyksa dk ewY; 2 #i;s de gksrk vkSj fidfud osQ fy, 4 ntZu
de osQyksa dh vko';drk gksrh rks] izfr ntZu osQyksa dk ewY; (p–2) #i;s gksrk vkSj
(z – 4) ntZu osQyksa dh vko';drk gksrhA blfy,] gesa (p – 2) × (z – 4) #i;ksa dk
Hkqxrku djuk iM+rk gSA

¯cnqvksa dh la[;k Kkr djus
osQ fy, gesa iafDr;ksa dh
la[;k osQ O;atd dks LraHkksa
dh la[;k osQ O;atd ls

xq.kk djuk gSA

;gk¡ iafDr;ksa dh la[;k 2
c<+kbZ xbZ gS] vFkkZr~ m + 2

vkSj LraHkksa dh la[;k 3
c<+kbZ xbZ gS] vFkkZr~ n + 3

vk;r dk {ks=kiQy Kkr djus osQ fy,
gesa  l × b vFkok  (l + 5) × (b – 3) osQ
:i osQ chth; O;atdksaa dks xq.kk djuk

iM+rk gSA
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è;ku nhft, ,difn;ksa osQ
rhuksa xq.kuiQy 3xy, 15xy,

–15xy Hkh ,dinh gSaA

iz;kl dhft,

D;k vki ,slh vkSj nks ifjfLFkfr;ksa osQ ckjs esa lksp ldrs gSa tgk¡ gesa chth; O;atdksaa dks
xq.kk djuk iM+ ldrk gS\
[uksV : • pky vkSj le; osQ ckjs esa lksfp,A

• lk/kj.k C;kt] ewy/u vkSj lk/kj.k C;kt dh nj bR;kfn osQ ckjs esa lksfp,A]

mi;qZDr lHkh mnkgj.kksa esa geus nks vFkok vf/d jkf'k;ksa dk xq.ku fd;k gSA ;fn jkf'k;k¡
chth; O;atdksaa osQ :i esa nh gqbZ gSa vkSj gesa mudk xq.kuiQy Kkr djuk gS rks bldk vFkZ
;g gqvk fd gesa ;g tkuuk pkfg, fd ;g xq.kuiQy oSQls izkIr fd;k tk,A vkb,] bls
Øekuqlkj djrs gSaA lcls igys ge nks ,difn;ksa dk xq.ku djrs gSaA

8.3  ,dinh dks ,dinh ls xq.kk djuk
ftl O;atd esa osQoy ,d in gksrk gS mls ,dinh dgrs gSaA

8.3.1  nks ,difn;ksa dks xq.kk djuk

ge izkjaHk djrs gSa
4 × x = x + x + x + x = 4x  ls tks igys lh[k pqosQ gSaA

blh izdkj] 4 × (3x) = 3x + 3x + 3x + 3x = 12x

vc fuEufyf[kr xq.kuiQyksa ij fopkj dhft, %
(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y  = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y  = –15xy

dqN vkSj mi;ksxh mnkgj.k bl izdkj gSa %
(iv) 5x × 4x2 = (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  (5 × – 4) × (x × xyz)

= –20 × (x × x × yz) = –20x2yz

è;ku nhft, fd geus nksuksa ,difn;ksa osQ chth; Hkkxksa osQ
fofHkUu pjksa dh ?kkrksa dks oSQls bdV~Bk fd;k gSA ,slk djus osQ
fy, geus ?kkrksa osQ fu;eksa dk mi;ksx fd;k gSA

uksV dhft, % 5 × 4 = 20

vFkkZr~] xq.kuiQy dk xq.kkad  = izFke ,dinh dk
xq.kkad × f}rh; ,dinh dk xq.kkad vkSj

x × x2 = x 3

vFkkZr~] xq.kuiQy dk chth; xq.ku[kaM = izFke
,dinh dk chth; xq.ku[kaM × f}rh; ,dinh
dk chth; xq.ku[kaMA

8.3.2  rhu vFkok vf/d ,difn;ksa dks xq.kk djuk

fuEufyf[kr mnkgj.kksa ij fopkj dhft, %
(i) 2x × 5y × 7z = (2x × 5y) × 7z = 10xy × 7z = 70xyz

(ii) 4xy × 5x2y2 × 6x3y3 = (4xy × 5x2y2) × 6x3y3 = 20x3y3 × 6x3y3 = 120x3y3 × x3y3

= 120 (x3 × x3) × (y3 × y3) = 120x6 × y6 = 120x6y6

;g Li"V gS fd ge loZizFke igys nks ,difn;ksa dks xq.kk djrs gSa vkSj bl izdkj xq.kuiQy
osQ :i esa izkIr ,dinh dks rhljs ,dinh ls xq.kk djrs gSaA cgqla[; ,difn;ksa dks xq.kk djus
osQ fy, bl fof/ dk foLrkj fd;k tk ldrk gSA
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iz;kl dhft,

4x × 5y × 7z Kkr dhft, %
loZizFke 4x × 5y Kkr dhft, vkSj fiQj mls 7z ls xq.kk dhft,]
vFkok loZizFke 5y × 7z Kkr dhft, vkSj bls 4x ls xq.kk dhft,A
D;k ifj.kke ,d tSlk gS\ vki D;k fopkj djrs gSa\
D;k xq.kk djrs le; Øe dk egÙo gS\

mnkgj.k 3 : ,d vk;r osQ] ftldh yackbZ vkSj pkSM+kbZ nh gqbZ gS] {ks=kiQy dh lkj.kh dks
iwjk dhft, %

gy : yackbZ pkSM+kbZ {ks=kiQy

3x 5y 3x × 5y = 15xy

9y 4y2 ..............

4ab 5bc ..............

2l2m 3lm2 ..............

mnkgj.k 4 : fuEufyf[kr lkj.kh esa rhu vk;rkdkj cDlksa dh yackbZ] pkSM+kbZ vkSj Å¡pkbZ nh
gqbZ gSaA izR;sd dk vk;ru Kkr dhft, %

yackbZ pkSM+kbZ Å¡pkbZ

(i) 2ax 3by 5cz

(ii) m2n n2p p2m

(iii) 2q 4q2 8q3

gy : vk;ru = yackbZ × pkSM+kbZ × Å¡pkbZ

vr% (i) vk;ru = (2ax) × (3by) × (5cz)

= 2 × 3 × 5 × (ax) × (by) × (cz) = 30abcxyz

(ii) vk;ru = m2n × n2p × p2m

= (m2 × m) × (n × n2) × (p × p2) = m3n3p3

(iii) vk;ru = 2q × 4q2 × 8q3

= 2 × 4 × 8 × q × q2 × q3  = 64q6

iz'ukoyh 8.2

1. fuEufyf[kr ,dinh ;qXeksa dk xq.kuiQy Kkr dhft, %
(i) 4, 7p (ii) – 4p, 7p (iii) – 4p, 7pq (iv) 4p3, – 3p

(v) 4p, 0

2. fuEufyf[kr ,dinh ;qXeksa osQ :i esa yackbZ ,oa pkSM+kbZ j[kus okys vk;rksa dk {ks=kiQy
Kkr dhft, %
(p, q); (10m, 5n); (20x2, 5y2); (4x, 3x2); (3mn, 4np)

ge nwljs rjhosQ ls Hkh bl xq.kuiQy dks
Kkr dj ldrs gSa % 4xy × 5x2y2 × 6x3 y3

= (4 × 5 × 6) ×  (x × x2 × x3) ×

   (y × y2 × y3) = 120 x6y6

Rationalised 2023-24



104  xf.kr

izFke ,dinh  →

f}rh; ,dinh ↓

3. xq.kuiQyksa dh lkj.kh dks iwjk dhft, %

2x –5y 3x2 – 4xy 7x2y –9x2y2

2x 4x2 . . . . . . . . . . . . . . .

–5y . . . . . . –15x2y . . . . . . . . .

3x2 . . . . . . . . . . . . . . . . . .

– 4xy . . . . . . . . . . . . . . . . . .

7x2y . . . . . . . . . . . . . . . . . .

–9x2y2 . . . . . . . . . . . . . . . . . .

4. ,sls ?kuk vkdkj cDlksa dk vk;ru Kkr dhft, ftudh yackbZ] pkSM+kbZ vkSj Å¡pkbZ Øe'k%
fuEufyf[kr gSa %
(i) 5a, 3a2, 7a4 (ii) 2p, 4q, 8r (iii) xy, 2x2y, 2xy2 (iv) a, 2b, 3c

5. fuEufyf[kr dk xq.kuiQy Kkr dhft, %
(i) xy, yz, zx (ii) a, – a2, a3 (iii) 2, 4y, 8y2, 16y3

(iv) a, 2b, 3c, 6abc (v) m, – mn, mnp

8.4  ,dinh dks cgqin ls xq.kk djuk
nks inksa okyk O;atd f}in dgykrk gSA rhu inksa okys O;atd dks f=kin dgrs gSa vkSj blh izdkj
vU;A O;kidr% ,d vFkok vf/d inksa okyk O;atd ftlosQ xq.kkad 'kwU;srj gksa vkSj ftlosQ pjksa
dh ?kkr ½.ksrj iw.kk±d gksa] cgqin dgykrk gSA

8.4.1  ,dinh dks f}in ls xq.kk djuk

vkb,] ,dinh 3x dks f}in 5y + 2 ls xq.kk djrs gSa] vFkkZr~] 3x × (5y + 2) Kkr djrs gSaA

Lej.k dhft, fd 3x vkSj (5y + 2) la[;kvksa dks fu:fir djrs gSaA blfy, fooj.k osQ fu;e
dk mi;ksx djrs gq,] 3x × (5y + 2) = (3x × 5y) + (3x × 2) = 15xy + 6x

ge lkekU;r% vius ifjdyuksa esa forj.k osQ fu;e dk mi;ksx djrs gSaA mnkgj.kkFkZ
7 × 106 = 7 × (100 + 6)

= 7 × 100 + 7 × 6   (;gk¡ geus forj.k fu;e dk mi;ksx fd;k gSA)
= 700 + 42 = 742

7 × 38 = 7 × (40 – 2)

= 7 × 40 – 7 × 2      (;gk¡ geus forj.k fu;e dk mi;ksx fd;k gSA)
= 280 – 14 = 266

blh izdkj] (–3x) × (–5y + 2) = (–3x) × (–5y) + (–3x) × (2) = 15xy – 6x

vkSj 5xy × (y2 + 3) = (5xy × y2) + (5xy × 3) = 5xy3 + 15xy.

,dinh vkSj
f}in dk
xq.kk f}in
gksrk gSA
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iz;kl dhft,

f}in ,oa ,dinh osQ xq.kuiQy osQ ckjs esa vkidk D;k fopkj gS\ mnkgj.kkFkZ (5y + 2) × 3x = ?

ge 7 × 3 = 3 × 7; vFkok O;kid :i ls a × b = b × a osQ :i esa Øefofues; fu;e dk
mi;ksx dj ldrs gSaA

blh izdkj (5y + 2) × 3x = 3x × (5y + 2) = 15xy + 6x gSA

xq.kuiQy Kkr dhft, % (i)   2x (3x + 5xy) (ii)   a2 (2ab – 5c)

8.3.2  ,dinh dks f=kin ls xq.kk djuk

3p × (4p2 + 5p + 7) yhft,A igys dh rjg ge forj.k fu;e dk mi;ksx dj ldrs gSaA
3p × (4p2 + 5p + 7) = (3p × 4p2) + (3p × 5p) + (3p × 7)

= 12p3 + 15p2 + 21p

f=kin osQ izR;sd in dks ,dinh ls xq.kk dhft, vkSj xq.kuiQy dks tksM+ nhft,A

fopkj dhft, forj.k fu;e osQ mi;ksx ls ge ,d in dk ,d in
osQ lkFk xq.ku djus esa l{ke gSaA

mnkgj.k 5 : O;atdksaa dks ljy dhft, vkSj funsZ'kkuqlkj eku Kkr dhft, %

(i) x (x – 3) + 2, x = 1 osQ fy, (ii) 3y (2y – 7) – 3 (y – 4) – 63, y = –2 osQ fy,

gy :

(i) x (x – 3) + 2 = x2 – 3x + 2

x = 1  osQ fy,]  x2 – 3x + 2 = (1)2 – 3 (1) + 2

= 1 – 3 + 2 = 3 – 3 = 0

(ii) 3y(2y – 7) – 3 (y – 4) – 63 = 6y2 – 21y – 3y + 12 – 63

= 6y2 – 24y – 51

y = –2 osQ fy,] 6y2 – 24y – 51 = 6 (–2)2 – 24(–2) – 51

= 6 × 4 + 24 × 2 – 51

= 24 + 48 – 51 = 72 – 51 = 21

mnkgj.k 6 : tksfM+, %

(i) 5m (3 – m) ,oa 6m2 – 13m (ii) 4y (3y2 + 5y – 7) ,oa 2 (y3 – 4y2 + 5)

gy :

(i)  izFke O;atd  5m (3 – m) = (5m × 3) – (5m × m) =15m – 5m2

 vc f}rh; O;atd tksM+us ij 15m – 5m2 + 6m2 – 13m = m2 + 2m

(ii)  izFke O;atd  = 4y (3y2 + 5y – 7) = (4y × 3y2) + (4y × 5y) + (4y × (–7))

= 12y3 + 20y2 – 28y

iz;kl dhft,

(4p2 + 5p + 7) × 3p dk
xq.kuiQy Kkr dhft,A
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f}rh; O;atd = 2 (y3 – 4y2 + 5) = 2y3 + 2 × (– 4y2) + 2 × 5

= 2y3 – 8y2 + 10

nksuksa O;atdksaa dks tksM+us ij 12y3 + 20y2 – 28y

+ 2y3 – 8y2 + 10

14y3 + 12y2 – 28y + 10

mnkgj.k 7 : 2pq (p + q) esa ls 3pq (p – q) dks ?kVkb,A

gy : ge izkIr djrs gSa 3pq (p – q) = 3p2q – 3pq2 vkSj
                  2pq (p + q) = 2p2q + 2pq2

?kVkus ij 2p2q + 2pq2

3p2q – 3pq2

– +

– p2q + 5pq2

iz'ukoyh 8.3

1. fuEufyf[kr ;qXeksa esa izR;sd osQ O;atdksaa dk xq.ku dhft, %
(i) 4p, q + r (ii) ab, a – b (iii) a + b, 7a2b2 (iv) a2 – 9, 4a

(v) pq + qr + rp, 0

2. lkj.kh iwjk dhft, %

izFke O;atd f}rh; O;atd xq.kuiQy
(i) a b + c + d

(ii) x + y – 5 5xy

(iii) p 6p2 – 7p + 5

(iv) 4p2q2 p2 – q2

(v) a + b + c abc

3. xq.kuiQy Kkr dhft, %

(i) (a2) × (2a22) × (4a26) (ii)
2

3

9

10

2 2xy x y




 ×

−





(iii) (iv) x × x2 × x3 × x4

4. (a) 3x (4x – 5) + 3 dks ljy dhft, vkSj (i)  x = 3 ,oa (ii) x = 
1

2
 osQ fy, bldk

eku Kkr dhft,A

(b) a (a2 + a + 1) + 5 dks ljy dhft, vkSj (i) a = 0, (ii) a = 1 ,oa (iii) a = – 1

osQ fy, bldk eku Kkr dhft,A
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5. (a) p ( p – q), q ( q – r) ,oa  r ( r – p) dks tksfM+,A

(b) 2x (z – x – y) ,oa  2y (z – y – x) dks tksfM+,A

(c) 4l ( 10n – 3m + 2 l ) esa ls 3l (l – 4m + 5n)  dks ?kVkb,A

(d) 4c ( – a + b + c ) esa ls 3a (a + b + c ) – 2 b (a – b +  c) dks ?kVkb,A

8.5 cgqin dks cgqin ls xq.kk djuk
8.5.1  f}in dks f}in ls xq.kk djuk

vkb,] ,d f}in (2a + 3b) dks nwljs f}in (3a + 4b) ls xq.kk djrs gSaA tSlk fd geus igys
fd;k gS] oSls gh xq.ku osQ forj.k fu;e dk vuqlj.k djrs gq, ge bls Hkh Øe ls djrs gSa;

(3a + 4b) × (2a + 3b) = 3a × (2a + 3b) + 4b × (2a + 3b)

= (3a × 2a) + (3a × 3b) + (4b × 2a) + (4b × 3b)

= 6a2 + 9ab + 8ba + 12b2

= 6a2 + 17ab + 12b2 (D;ksafd ba = ab gSA)

tc ge ,d f}in dk ,d f}in osQ lkFk xq.ku djrs gSa] rks ge vk'kk djrs gSa fd
2 × 2 = 4 in mifLFkr gksus pkfg, ijarq buesa ls nks in leku gSa ftudks ,d lkFk bdV~Bk dj
fn;k gS vkSj bl izdkj gesa 3 in izkIr gksrs gSaA

cgqin dks cgqin ls xq.kk djrs le; gesa leku inksa dks <w¡<+ ysuk pkfg, vkSj mUgsa
feyk ysuk pkfg,A

mnkgj.k  8 : xq.kk dhft, %

(i) (x – 4) ,oa  (2x + 3) dks (ii)  (x – y) ,oa (3x + 5y) dks

gy :
(i) (x – 4) × (2x + 3) = x × (2x + 3) – 4 × (2x + 3)

= (x × 2x) + (x × 3) – (4 × 2x) – (4 × 3) = 2x2 + 3x – 8x – 12

= 2x2 – 5x – 12 (leku inksa dks tksM+us ij)
(ii) (x – y) × (3x + 5y) = x × (3x + 5y) – y × (3x + 5y)

= (x × 3x) + (x × 5y) – (y × 3x) – ( y × 5y)

= 3x2 + 5xy – 3yx – 5y2 = 3x2 + 2xy – 5y2

mnkgj.k  9 :  xq.kk dhft, %

(i) (a + 7) vkSj  (b – 5) dks (ii) (a2 + 2b2) vkSj (5a – 3b) dks

gy :
(i) (a + 7) × (b – 5) = a × (b – 5) + 7 × (b – 5)

                           = ab – 5a + 7b – 35

uksV dhft, fd bl xq.ku esa dksbZ Hkh leku in ugha gSaA
(ii) (a2 + 2b2) × (5a – 3b) = a2 (5a – 3b) + 2b2 × (5a – 3b)

                                   = 5a3 – 3a2b + 10ab2 – 6b3

(leku inksa dks tksM+us ij)

è;ku nhft, ,d f}in dk
izR;sd in nwljs f}in osQ
izR;sd in ls xq.kk gksrk gSA
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8.5.2  f}in dks f=kin ls xq.kk djuk

bl xq.ku esa gesa f=kin osQ izR;sd in dks f}in osQ izR;sd in ls xq.kk djuk iM+sxkA bl izdkj
gesa 3 × 2 = 6 in izkIr gksaxs] ;fn ,d in dks ,d in ls xq.kk djus ij leku in curs gSa]
rks izkIr inksa dh la[;k ?kVdj ik¡p ;k mlls Hkh de gks ldrh gSA

( )a + 7

f}in
123

 × 
( )a a2 3 5+ +

f=kin
1 244 344  = a × (a2 + 3a + 5) + 7 × (a2 + 3a + 5) forj.k fu;e osQ mi;ksx ls

= a3 + 3a2 + 5a + 7a2 + 21a + 35

= a3 + (3a2 + 7a2) + (5a + 21a) + 35

= a3 + 10a2 + 26a + 35 (vafre ifj.kke esa osQoy 4 in gh D;ksa
gSa?)

mnkgj.k 10 : ljy dhft, % (a + b) (2a – 3b + c) – (2a – 3b) c

gy : ge izkIr djrs gSa %

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

= 2a2 – 3ab + ac + 2ab – 3b2 + bc

= 2a2 – ab – 3b2 + bc + ac

(è;ku nhft, –3ab ,oa 2ab leku in gSaA)

vkSj (2a – 3b) c = 2ac – 3bc gSA

blfy,] (a + b) (2a – 3b + c) – (2a – 3b) c = 2a2 – ab – 3b2 + bc + ac – (2ac – 3bc)

= 2a2 – ab – 3b2 + bc + ac – 2ac + 3bc

= 2a2 – ab – 3b2 + (bc + 3bc) + (ac – 2ac)

= 2a2 – 3b2 – ab + 4bc – ac

iz'ukoyh 8.4

1. f}inksa dks xq.kk dhft, %

(i) (2x + 5) vkSj (4x – 3) (ii) (y – 8) vkSj (3y – 4)

(iii) (2.5l – 0.5m) vkSj (2.5l + 0.5m) (iv) (a + 3b) vkSj (x + 5)

(v) (2pq + 3q2) vkSj (3pq – 2q2)

(vi)
3

4
3 4

2

3

2 2 2 2
a b a b+









vkSj �

2. xq.kuiQy Kkr dhft, %
(i) (5 – 2x) (3 + x) (ii) (x + 7y) (7x – y)

(iii) (a2 + b) (a + b2) (iv) (p2 – q2) (2p + q)

3. ljy dhft, %
(i) (x2 – 5) (x + 5) + 25 (ii) (a2 + 5) (b3 + 3) + 5

(iii) (t + s2) (t2 – s)
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geus D;k ppkZ dh\

(iv) (a + b) (c – d) + (a – b) (c + d) + 2 (ac + bd)

(v) (x + y)(2x + y) + (x + 2y)(x – y) (vi) (x + y)(x2 – xy + y2)

(vii) (1.5x – 4y)(1.5x + 4y + 3) – 4.5x + 12y

(viii) (a + b + c)(a + b – c)

1. pjksa ,oa vpjksa dh lgk;rk ls O;atd curs gSaA
2. O;atd cukus osQ fy, inksa dks tksM+k tkrk gSA Lo;a inksa dk fuekZ.k xq.ku[kaMksaa osQ xq.kuiQy osQ :i

esa gksrk gSA
3. O;atd ftuesa ,d] nks rFkk rhu in gksrs gSa Øe'k% ,dinh] f}inh vkSj f=kinh dgykrs gSaA lkekU;r%

,d vFkok vf/d inksa okyk O;atd ftlesa inksa osQ xq.kkad 'kwU;srj iw.kk±d gSa vkSj pjksa dh ?kkr ½.ksrj gS ]
cgqin dgykrk gSA

4. leku pjksa ls leku in curs gSa] vkSj bu pjksa dh ?kkr Hkh leku gksrh gSA leku inksa osQ xq.kkad leku
gksus vko';d ugha gSA

5. cgqinksa dks tksM+us (vFkok ?kVkus) osQ fy, lcls igys leku inksa dks <w¡f<+, vkSj mUgsa tksM+ (vFkok
?kVk) nhft,] mlosQ i'pkr~ vleku inksa dks mi;ksx esa yhft,A

6. cgqr lh ifjfLFkfr;ksa esa gesa chth; O;atdksaa dks xq.kk djus dh vko';drk gksrh gSA mnkgj.kkFkZ vk;r
dk {ks=kiQy Kkr djus osQ fy,] ftldh Hkqtk,¡ chth; O;atdksaa osQ :i esa nh gqbZ gSaA

7. ,dinh dks ,dinh ls xq.kk djus ij ges'kk ,dinh izkIr gksrk gSA
8. cgqin dks ,dinh ls xq.kk djus osQ fy, cgqin dk izR;sd in ,dinh ls xq.kk fd;k tkrk gSA
9. cgqin dk f}in (vFkok f=kin) ls xq.ku djus osQ fy, ge ,d in dks ,d&,d in ls xq.kk djrs

gSa] vFkkZr~ cgqin dk izR;sd in f}in (vFkok f=kin) osQ izR;sd in ls xq.kk fd;k tkrk gSA è;ku nhft,
bl izdkj osQ xq.ku esa] gesa xq.kuiQy esa leku in izkIr gks ldrs gSa vkSj mUgsa feykuk iM+ ldrk gSA
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uksV
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?kkrkad vkSj ?kkr
vè;k;

10

10.1  Hkwfedk

D;k vki tkurs gSa?

i`Foh dk nzO;eku 5,970,000,000,000, 000, 000, 000, 000 kg gSA ge
fiNyh d{kk esa igys gh i<+ pqosQ gSa fd bl izdkj dh cM+h la[;kvksa dks
(T;knk lqfo/ktud) ?kkrkadksa dks mi;ksx djrs gq, oSQls fy[k ldrs gSa tSls
5.97 × 1024 kg A

ge 1024 dks 10 dh ?kkr 24 i<+rs gSaA

ge tkurs gSa 25 = 2 × 2 × 2 × 2 × 2

rFkk 2m = 2 × 2 × 2 × 2 × ... × 2 × 2  (m ckj)

2– 2  fdlosQ cjkcj gS vc gesa Kkr djuk pkfg,?

10.2  Í.kkRed ?kkrkadksa dh ?kkr
vki tkurs gSa fd 102 = 10 × 10 = 100

101 = 10 = 
100

10

100 = 1 = 
10

10

10– 1 = ?

Åij osQ izfr:i dks vkxs c<+krs gq,

ge ikrs gSa    10– 1 = 
1

10

blh izdkj 10– 2 = 2

1 1 1 1 1
10

10 10 10 100 10
÷ = × = =

10– 3 = 3

1 1 1 1 1
10

100 100 10 1000 10
÷ = × = = A   10– 10 fdlosQ cjkcj gS\

;gk¡ ?kkrkad Í.kkRed
ifjes; la[;k gSA

tc ?kkrkad 1 ls de gksrk gsS rc

eku iwoZ eku dk 
1

10
ok¡ Hkkx

gks tkrk gS
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fuEufyf[kr dks tkfu,A
33 = 3 × 3 × 3 =  27

32 = 3 × 3 = 9 = 
27

3

31 = 3 = 
9

3

3° = 1 = 
3

3

bl izdkj mijksDr izfr:i dks ns[kus ij ge dgrs gSa

3– 1 = 1 ÷ 3 = 
1

3

3– 2 =
1

3
3

÷  = 
1

3 3×
 = 2

1

3

3– 3 = 2

1
3

3
÷  = 2

1

3
 × 

1

3
 = 3

1

3

blh izdkj 10– 2 ls iqu% vki izkIr dj ldrs gSa]

10– 2 = 2

1

10
;k 102 = 2

1

10−

10– 3 = 3

1

10
;k 103 = 3

1

10−

3– 2 = 2

1

3
;k 32 = 2

1

3−    bR;kfnA

lk/kj.kr;k ge dg ldrs gSa fd fdlh 'kwU;srj ifjes; la[;k a, osQ fy,   a– m = 
1
m

a
,

tgk¡ m ,d /ukRed ifjes; la[;k gSA  a–m ] am dk xq.kkRed izfrykse gSA

xq.kkRed izfrykse fyf[k, %
(i) 2– 4 (ii) 10– 5 (iii) 7– 2 (iv) 5– 3 (v) 10– 100

geus lh[kk fd la[;kvksa dks foLrkfjr ?kkrkad :i esa oSQls fy[k ldrs gSa] tSls
1425 = 1 × 103 + 4 × 102 + 2 × 101 + 5 × 10°

vc gesa ns[kuk pkfg, fd 1425.36 dks foLrkfjr :i esa oSQls O;Dr dj ldrs gSaA

ge tkurs gSa 1425.36 = 1 × 1000 + 4 × 100 + 2 × 10 + 5 × 1 + 
3 6

10 100
+

               = 1 × 103 + 4 × 102 + 2 × 10 + 5 × 1 + 3 × 10– 1 + 6 × 10– 2

la[;k dks vk/kj 3 ls
foHkkftr fd;k gSA

iz;kl dhft,

iz;kl dhft,

?kkrkadksa dk mi;ksx djrs gq, fuEu dks foLrkfjr :i esa fyf[k,A
(i) 1025.63 (ii) 1256.249

10– 1  =
1

10
 ,

10– 2  = 2

1

10

1

100
=
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iz;kl dhft,

10.3  ?kkrkad osQ fu;e
ge lh[k pqosQ gSa fd dksbZ Hkh 'kwU;srj ifjes; la[;k a osQ fy, am × an = am + n, tgk¡ m vkSj n
izkòQr la[;k,¡ gSaA ;fn ?kkrkad Í.kkRed gS rks Hkh D;k ;g fu;e lR; gS\ gesa [kkstuk pkfg,A

(i) ge tkurs gSa fd 2 – 3 = 3

1

2
 vkSj 2 – 2 = 2

1

2

vr%, 3 22 2− −×  = 3 2 3 2 3 2

1 1 1 1

2 2 2 2 2
+× = = =

×
2 – 5

(ii) (–3)– 4 × (–3)–3 ysus ij

(–3)– 4 ×(–3)–3 = 4 3

1 1

( 3) ( 3)
×

− −

= 4 3 4 3

1 1

( 3) ( 3) ( 3)
+=

− × − −
 = (–3)–7

(iii) vc 5–2 × 54  dks fyf[k,A

5–2 × 54 = 
4

4 4 2

2 2

1 5
5 5

5 5

−× = =  = 5(2)

(iv) vc (–5)– 4 × (–5)2 dks fyf[k,A

(–5)– 4 × (–5)2 =

2
2

4 4 4 2

1 ( 5) 1
( 5)

( 5) ( 5) ( 5) ( 5)−

−
× − = =

− − − × −

=  4 2

1

( 5) −−
 = (–5)– (2)

lk/kj.kr;k ge dg ldrs gSa fd fdlh 'kwU;srj ifjes; la[;k a osQ fy,
am × an = am + n, tgk¡ m vkSj n ifjes; la[;k,¡ gSaA

?kkrkad :i dks ljy dhft, vkSj fyf[k, %
(i) (–2)–3 × (–2)– 4 (ii)      p3 × p–10 (iii)    32 × 3–5 × 36

blh izdkj vki fuEu ?kkrkadksa osQ fu;eksa dks lR;kfir dj ldrs gSa tgk¡ a vkSj b 'kwU;srj
ifjes; la[;k,¡ vkSj m, n dksbZ iw.kk±d gSaA

(i)

m
m n

n

a
a

a

−= (ii) (am)n = amn (iii) am × bm = (ab)m

(iv)
a

b

a

b

m

m

m

= 



 (v) a0 = 1

vkb,] mijksDr ?kkrkadksa osQ fu;eksa dk mi;ksx djrs gq, oqQN mnkgj.kksa dks gy djrs gSaA

(–2) + 4 = 2

(– 4) + 2 = –2

1m

m
a

a

− =  dksbZ 'kwU;srj ifjes; la[;k a osQ fy,

–5  nks ?kkrkadksa  – 3 vkSj – 2 dk ;ksx gSA

(– 4) + (–3) = – 7

d{kk VII esa vki lh[k pqosQ gSa fd dksbZ Hkh

'kwU;srj ifjes; la[;k a osQ fy, 

m
m n

n

a
a

a

−= ,

tgk¡ m vkSj n izko`Qr la[;k,¡ gSa vkSj m > n.

bu fu;eksa dks vki d{kk VII

esa /ukRed ?kkrkad esa Hkh lh[k
pqosQ gSaA
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mnkgj.k 1 : eku Kkr dhft, %

(i) 2–3 (ii) 2

1

3−

gy :

(i)
3

3

1 1
2

82

− = = (ii)
2

2

1
3 3 3 9

3− = = × =

mnkgj.k 2 : ljy dhft, %
(i) (– 4)5 × (– 4)–10 (ii) 25 ÷ 2– 6

gy :

(i) (– 4)5 × (– 4)–10 = (– 4) (5 – 10)  = (– 4)–5 = 5

1

( 4)−
   (am × an = am + n rFkk 

1m

m
a

a

− = )

(ii) 25 ÷ 2– 6 = 25 – (– 6) = 211 (am ÷ an = am – n)

mnkgj.k 3 :  4– 3 dks ?kkr vkSj mlosQ vk/kj 2 osQ :i esa fyf[k,A

gy : gesa izkIr gS]  4 = 2 × 2 = 22

vr%    (4)– 3 = (2 × 2)– 3 = (22)– 3 = 22 × (– 3) = 2– 6 [(am)n = amn]

mnkgj.k 4 : ljy dhft, vkSj mÙkj ?kkrkad osQ :i esa fyf[k,A
(i) (25 ÷ 28)5 × 2– 5 (ii) (– 4)– 3 × (5)– 3 × (–5)– 3

(iii)
31

(3)
8

−× (iv) ( )− × 



3

5

3

4

4

gy :

(i) (25 ÷ 28)5 × 2– 5 = (25 – 8)5 × 2– 5 = (2– 3)5 × 2– 5 = 2– 15 –  5 = 2–20 = 20

1

2

(ii) (– 4)– 3 × (5)– 3 × (–5)–3 = [(– 4) × 5 × (–5)]– 3 = [100]– 3 = 3

1

100

[fu;e ls am × bm = (ab)m,  a–m=
1
m

a
]

(iii)
3 3 3 3 3 3

3 3

1 1 1
(3) (3) 2 3 (2 3) 6

8 2 6

− − − − − −× = × = × = × = =

(iv) ( )− × 



3

5

3

4

4

=
4

4

4

5
( 1 3)

3
− × ×  = (–1)4 × 34 × 

4

4

5

3

 = (–1)4 × 54  = 54 [(–1)4 = 1]

mnkgj.k 5 :  m dk eku Kkr dhft, rkfd (–3)m + 1 × (–3)5 = (–3)7

gy :  (–3)m + 1 × (–3)5 = (–3)7

(–3)m + 1+ 5 = (–3)7

(–3)m + 6 = (–3)7

nksuksa vksj dh ?kkrksa osQ vk/kj leku gSa tks 1 rFkk &1
ls fHkUu gSa] vr% muosQ ?kkrkad leku gksus pkfg,A
vr% m + 6 = 7  ;k m =  7 – 6  = 1

an = 1 ;fn n = 0 gSA a = 1 ;k a = –1

osQ vfrfjDr fdlh Hkh a osQ fy, ;g
gksxkA a = 1 osQ fy, 11 = 12 = 13 =

1– 2 = ... = 1 ;k (1)n = 1 vlhfer n

osQ fy,A a = –1 osQ fy, , (–1)0 =

(–1)2 = (–1)4 = (–1)–2 = ... = 1 ;k
(–1) p = 1,  p dksbZ le iw.kk±dA
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mnkgj.k 6 : 
2

3

2






−

dk eku izkIr dhft,A

gy :  
2

3

2

3

3

2

9

4

2 2

2

2

2





 = = =

− −

−

mnkgj.k 7 : ljy dhft,

 (i)  
1

3

1

2

1

4

2 3 2




 − 
















÷ 





− − −

(ii)
5

8

8

5

7 5







× 





� �

gy :

 (i)
1

3

1

2

1

4

2 3 2




 − 
















÷ 





− − −

 = 

1

3

1

2

1

4

2

2

3

3

2

2

−

−

−

−

−

−−








÷

=
3

1

2

1

4

1
9 8 16

1

16

2

2

3

3

2

2
−









÷ = − ÷ ={ }

(ii)
5

8

8

5

7 5




 × 





− −

= 
5

8

8

5

5

5

8

8
5 8

7

7

5

5

7

5

5

7

7 5 5 7
−

−

−

−

−

−

−

−
−( )− −( ) −( )− −( )× = × = ×

=

2
2 2

2

8 64
5 8

255

− × = =

iz'ukoyh 10.1

1. eku Kkr dhft, %

(i) 3–2 (ii) (– 4)– 2 (iii)
1

2

5






−

2. ljy dhft, vkSj mÙkj dks èkukRed ?kkrkad osQ :i esa O;Dr dhft,A

(i) (– 4)5 ÷ (– 4)8 (ii)
1

23

2






(iii) ( )− × 



3

5

3

4

4

(iv) (3– 7 ÷ 3– 10) × 3– 5     (v) 2– 3 × (–7)– 3

3. eku Kkr dhft, %

(i) (3° + 4– 1) × 22 (ii) (2– 1 × 4– 1) ÷ 2– 2 (iii)
1

2

1

3

1

4

2 2 2




 + 



 + 





− − −

(iv) (3– 1 + 4– 1 + 5– 1)0 (v)
−

















−
2

3

2
2

4. eku Kkr dhft, % (i)   
1 3

4

8 5

2

−

−
×

          (ii)   (5–1 × 2–1) × 6–1

   
2

3

2

3

3

2

3

2

2 2

2

2

2

2




 = = = 





− −

−

vr% lk/kj.kr% , 
a

b

b

a

m m





 = 





−
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5. m dk eku Kkr dhft, ftlosQ fy,  5m ÷ 5– 3 = 55

6. eku Kkr dhft, %  (i)  
1

3

1

4

1 1
1





 − 

















− − −

(ii) 

7. ljy dhft,A

(i)
4

3 8

25
( 0)

5 10

t
t

t

−

− −

×
≠

× ×
(ii)

5 5

7 5

3 10 125

5 6

− −

− −

× ×
×

10.4 NksVh la[;kvksa dks ?kkrkadksa dk iz;ksx dj ekud :i esa O;Dr djuk

fuEu rF;ksa dk voyksdu dhft, %
1. i`Foh ls lw;Z dh nwjh 149,600,000,000 m gSA
2. izdk'k dk osx 300,000,000 m/s gSA
3. d{kk VII dh xf.kr dh iqLrd dh eksVkbZ 20 mm gSA
4. yky jDr dksf'kdkvksa dk vkSlr O;kl 0.000007 mm

5. euq"; osQ cky dh eksVkbZ dh ijkl 0.005 cm ls 0.01 cm gksrh gSA
6. i`Foh ls panzek dh nwjh yxHkx 384,467,000 m gksrh gSA
7. ikS/ksa dh dksf'kdkvksa dk vkdkj 0.00001275 m gSA
8. lw;Z dh vkSlr f=kT;k 695000 km gSA
9. varfj{k 'kVy esa Bksl jkosQV cwLVj dks izsfjr djus osQ fy, 'kVy dk nzO;eku

503600 kg gSA
10. ,d dkx”k dh eksVkbZ 0.0016 cm gSA
11. oaQI;wVj fpi osQ ,d rkj dk O;kl  0.000003 m gSA
12. ekmaV ,ojsLV dh Å¡pkbZ 8848 m gSA

;gk¡ oqQN la[;kvksa dk voyksdu
dhft, tks ge i<+ ldrs gSa tSls] 2 cm]
8848 m 6,95,000 km A ;gk¡ oqQN cM+h
la[;k,¡ Hkh gSa tSls 150,000,000,000 m

vkSj oqQN cgqr NksVh la[;k,¡ gSa tSls
0.000007 m A

mijksDr rF;ksa osQ vk/kj ij cgqr
cM+h vkSj cgqr NksVh la[;kvksa dh igpku
dhft, vkSj laxr lkj.kh esa fyf[k,A

fiNyh d{kk esa geus lh[kk fd fdlh cgqr cM+h la[;k dks ekud :i esa oSQls O;Dr dj
ldrs gSaA mnkgj.k osQ fy, 150,000,000,000 = 1.5 × 1011 A vc gesa 0.000007 dks ekud
:i esa O;Dr djuk pkfg,A

0.000007 =
7

1000000
 = 6

7

10
 = 7 × 10– 6

0.000007 m = 7 × 10– 6 m

cgqr cM+h la[;k,¡ cgqr NksVh la[;k,¡

150,000,000,000 m 0.000007 m

--------------- ---------------

--------------- ---------------

--------------- ---------------

--------------- ---------------
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tc ge ekud :i esa fy[kh
la[;kvksa dks tksM+rs gSa rc ge bUgsa
10 dh leku ?kkr esa cnyrs gSaA

iz;kl dhft,

blh rjg ,d dkx”k dh eksVkbZ tks fd 0.0016 cm gS]
fyf[k,A

0.0016 =
4

4

16 1.6 10
1.6 10 10

10000 10

−×
= = × ×

= 1.6 × 10– 3 cm

vr% ge dg ldrs gSa fd dkx”k dh eksVkbZ 1.6 × 10– 3 cm gSA

1. fuEu la[;kvksa dks ekud :i esa fyf[k,A
(i) 0.000000564 (ii) 0.0000021 (iii) 21600000 (iv) 15240000

2. fn, x, rF;ksa dks ekud :i esa fyf[k,A

10.4.1  cgqr cM+h la[;kvksa vkSj cgqr NksVh la[;kvksa dh rqyuk
lw;Z dk O;kl 1.4 × 109 m vkSj i`Foh dk O;kl 1.2756 × 107 m gSA ge buosQ O;klksa dh
rqyuk djuk pkgrs gSaA lw;Z dk O;kl = 1.4 × 109 m;  i`Foh dk O;kl = 1.2756 × 107 m

vr%  
9

7

1.4 10

1.2756 10

×
×

 =

9–71.4 10

1.2756

×
=

1.4 100

1.2756

×
 tks fd yxHkx 100 xquk gSA

vr% lw;Z dk O;kl] i`Foh osQ O;kl dk yxHkx 100 xquk gSA yky jDr dksf'kdk,¡ tks fd
0.000007 m eki dh gS vkSj ikS/ksa dh dksf'kdk,¡ tks fd  0.00001275 m eki dh gS buosQ
ekiksa dh rqyuk dhft,A

yky jDr dksf'kdkvksa dk vkdkj = 0.000007 m = 7 × 10– 6 m

ikS/ksa dh dksf'kdkvksa dk vkdkj = 0.00001275 m = 1.275 × 10– 5 m

vr%,   
6

5

7 10

1.275 10

−

−

×
×

 =
6 (–5) –17 10 7 10

1.275 1.275

− −× ×
= = 

0.7 0.7 1

1.275 1.3 2
= =  (yxHkx)

vr% yky jDr dksf'kdk,¡ vkdkj esa] ikS/ksa dh dksf'kdkvksa dh yxHkx vk/h gSaA
i`Foh dk nzO;eku 5.97 × 1024 kg vkSj panzek dk nzO;eku 7.35 × 1022 kg gSA nksuksa dk

oqQy nzO;eku D;k gksxk\
oqQy nzO;eku = 5.97 × 1024 kg + 7.35 × 1022 kg

= 5.97 × 100 × 1022 + 7.35 × 1022

= 597 × 1022 + 7.35 × 1022

= (597 + 7.35) × 1022 = 604.35 × 1022  kg

lw;Z vkSj i`Foh osQ chp dh nwjh 1.496 × 1011 m vkSj i`Foh vkSj panzek osQ chp dh nwjh
3.84 × 108 m gSA lw;Z xzg.k osQ nkSjku panzek i`Foh vkSj lw;Z osQ chp vk tkrk gSA
bl le; panzek vkSj lw;Z osQ chp dh nwjh fdruh gksrh gS\

lw;Z vkSj i`Foh osQ chp dh nwjh = 1.496 × 1011 m

i`Foh vkSj panzek osQ chp dh nwjh = 3.84 × 108 m

lw;Z vkSj panzek osQ chp dh nwjh = 1.496 × 1011 – 3.84 × 108
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= 1.496 × 1000 × 108  – 3.84 × 108

= (1496 – 3.84) × 108 m = 1492.16 × 108 m

mnkgj.k 8 :  fuEu la[;kvksa dks ekud :i esa O;Dr dhft, %
(i) 0.000035 (ii) 4050000

gy : (i) 0.000035 = 3.5 × 10– 5 (ii) 4050000 = 4.05 × 106

mnkgj.k 9 :  fuEu la[;kvksa dks lkekU; :i esa O;Dr dhft, %
(i) 3.52 × 105 (ii) 7.54 × 10– 4 (iii) 3 × 10– 5

gy :
(i) 3.52 × 105 = 3.52 × 100000 = 352000

(ii) 7.54 × 10– 4 = 4

7.54 7.54

1000010
=  = 0.000754

(iii) 3 × 10– 5 = 5

3 3

10000010
=  = 0.00003

iz'ukoyh 10.2

1. fuEu la[;kvksa dks ekud :i esa O;Dr dhft, %
(i) 0.0000000000085 (ii) 0.00000000000942

(iii) 6020000000000000 (iv) 0.00000000837

(v) 31860000000

2. fuEu la[;kvksa dks lkekU; :i esa O;Dr dhft, %
(i) 3.02 × 10– 6 (ii) 4.5 × 104 (iii) 3 × 10– 8

(iv) 1.0001 × 109 (v) 5.8 × 1012 (vi) 3.61492 × 106

3. fuEufyf[kr dFkuksa esa tks la[;k izdV gks jgh gS mUgsa ekud :i esa O;Dr dhft, %

(i) 1 ekbZØkWu 
1

1000000
 m osQ cjkcj gksrk gSA

(ii) ,d bysDVªkWu dk vkos'k 0.000,000,000,000,000,000,16 oqQyac gksrk gSA
(iii) thok.kq dh eki 0.0000005 m gSA
(iv) ikS/ksa dh dksf'kdkvksa dh eki 0.00001275 m gSA
(v) eksVs dkx”k dh eksVkbZ 0.07 mm gSA

4. ,d <sj esa ik¡p fdrkcsa gSa ftuesa izR;sd dh eksVkbZ 20 mm rFkk ik¡p dkx”k dh 'khVsa gSa
ftuesa izR;sd dh eksVkbZ 0.016 mm gSA bl <sj dh oqQy eksVkbZ Kkr dhft,A

geus D;k ppkZ dh \

1. Í.kkRed ?kkrkadksa okyh la[;k,¡ fuEu fu;eksa dk ikyu djrh gSaA
(a) am × an = am+n (b) am ÷ an = am–n (c) (am)n = amn

(d) am × bm = (ab)m (e) a0 = 1 (f)

mm

m

a a

b b

 = 
 

2. Í.kkRed ?kkrkadksa dk mi;ksx djrs gq, cgqr NksVh la[;kvksa dks ekud :i esa O;Dr dj ldrs gSaA

,d ckj iqu% gesa ekud :i esa
nh xbZ la[;kvksa dks leku ?kkrkad
okyh la[;kvksa esa cnyuk gSA
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vè;k;

11.1 Hkwfedk

eksgu Lo;a vius vkSj viuh cgu osQ fy, pk; cukrk gSA og 300 mL ikuh]
2 pEep phuh] 1 pEep pk;&iÙkh vkSj 50 mL nw/ dk mi;ksx djrk gSA
;fn og ik¡p O;fDr;ksa osQ fy, pk; cuk,] rks mls izR;sd oLrq dh fdruh
ek=kk dh vko';drk gksxh\

;fn nks fo|kFkhZ fdlh lHkk osQ fy, oqQ£l;k¡ O;ofLFkr djus esa 20 feuV
dk le; yxkrs gSa] rks blh dk;Z dks djus esa 5 fo|kFkhZ fdruk le; ysaxs\

gesa vius nSfud thou esa ,slh vusd fLFkfr;ksa dk lkeuk djuk iM+rk gS] tgk¡
gesa ;g ns[kuk vko';d gks tkrk gS fd ,d jkf'k esa ifjorZu gksus ls nwljh jkf'k
esa Hkh ifjorZu gks jgk gSA
mnkgj.kkFkZ %

(i) ;fn [kjhnh xbZ oLrqvksa dh la[;k esa òf¼ gksrh gS] rks muosQ oqQy ewY; esa Hkh òf¼ gksrh gSA
(ii) cSad esa ftruh /ujkf'k vf/d tek dh tk,xh] mruk gh C;kt vf/d v£tr gksxkA
(iii) tc fdlh okgu dh pky esa o`f¼ gksrh gS] mlosQ }kjk ogh nwjh r; djus esa fy, x,

le; esa deh gksrh gSA
(iv) ,d fn, gq, dk;Z osQ fy,] ftrus vf/d O;fDr dk;Z ij yxk, tk,¡xs] mruk gh ml

dk;Z dks iwjk djus esa de le; yxsxkA
è;ku nhft, fd ,d jkf'k esa ifjorZu ls nwljh jkf'k esa ifjorZu gks jgk gSA ,slh ik¡p vkSj

fLFkfr;k¡ fyf[k,] tgk¡ ,d jkf'k esa ifjorZu gksus ls nwljh jkf'k esa Hkh ifjorZu gksrk gSA
eksgu }kjk vko';d izR;sd oLrq dh ek=kk ge fdl izdkj Kkr djrs gSa\ ;k ik¡p fo|k£Fk;ksa

}kjk dk;Z iwjk djus esa fy, x, le; dks ge fdl izdkj Kkr djsaxs\ bl izdkj osQ iz'uksa osQ
mÙkj nsus osQ fy,] ge vc oqQN fopj.k (variation) dh vo/kj.kkvksa dk vè;;u djsaxsA

11.2 lh/k lekuqikr

;fn 1kg phuh dk ewY;  ` 18 gS] rks 3kg phuh dk ewY; D;k gksxk\ ;g ` 54 gSA blh
izdkj] ge 5kg ;k 8kg phuh dk ewY; Kkr dj ldrs gSaA

lh/k vkSj izfrykse
lekuqikr 11
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fuEufyf[kr lkj.kh dk vè;;u dhft, %

è;ku nhft, fd tSls&tSls
phuh osQ Hkkj esa o`f¼ gksrh gS]
oSls&oSls mlosQ ewY; esa Hkh bl
izdkj ls o`f¼ gksrh gS fd budk
vuqikr (ratio) vpj jgrk gSA

,d vkSj mnkgj.k yhft,A
eku yhft, ,d dkj 60 km

dh nwjh r; djus esa 4 yhVj
isVªksy dk mi;ksx djrh gS rks
og 12 yhVj isVªksy esa fdruh
nwjh r; djsxh\ bldk mÙkj
180 km gSA geus bls oSQls

ifjdfyr fd;k\ D;ksafd nwljh fLFkfr esa 12 yhVj] vFkkZr~ 4 yhVj dk rhu xquk isVªksy iz;ksx
gksrk gS] blfy, r; dh xbZ nwjh Hkh 60 km dh rhu xquk gksxhA nwljs 'kCnksa esa] tc isVªksy dh
[kir rhu xquk gksxh] rks r; dh xbZ nwjh Hkh igyh nwjh dh rhu xquk gksxhA eku yhft, fd isVªksy
dh [kir x yhVj gS rFkk r; dh xbZ laxr nwjh y km gSA vc fuEufyf[kr lkj.kh dks iwjk dhft, %

isVªksy (x) yhVj esa 4 8 12 15 20 25

nwjh (y) km esa 60 ... 180 ... ... ...

ge ikrs gSa fd tc x osQ eku esa o`f¼ gksrh gS] rc y osQ eku esa Hkh bl izdkj o`f¼ gksrh

gS fd vuqikr 
x

y
 esa dksbZ cnyko ugha vkrk gSA ;g vpj (eku yhft, k) jgrk gSA bl fLFkfr

esa] ;g 
1

15
 gS] (bldh tk¡p dhft,)A

;fn 
x

y
 =k ;k x = ky gks] rks ge dgrs gSa fd x vkSj y esa lh/k ;k izR;{k

lekuqikr (direct proportion) gS [vFkok os vuqØekuqikrh (directly proportional) gSa ]A

bl mnkgj.k esa] 
4 12

60 180
=  gS] tgk¡ 4 vkSj 12 isVªksy dh [kir dh yhVj esa ek=kk,¡ ( )x  gSa

rFkk 60 vkSj 180 km esa nwfj;k¡ ( )y  gSaA vr%] tc x vkSj y esa izR;{k ;k lh/k vuqikr

gksrk gS] rks ge 
1 2

1 2

x x

y y
=  fy[k ldrs gSaA [x osQ ekuksa x

1
, x

2
 osQ fy, y osQ laxr eku Øe'k%

1 2,y y  gSaA)

isVªksy dh [kir vkSj ,d dkj }kjk r; dh xbZ nwjh ,d izR;{k vuqikr dh fLFkfr gSA blh izdkj]
O;; dh xbZ oqQy /ujkf'k vkSj [kjhnh xbZ oLrqvksa dh la[;k Hkh izR;{k vuqikr dk ,d mnkgj.k gSA

izR;{k vuqikr osQ oqQN vkSj mnkgj.kksa osQ ckjs esa lksfp,A tk¡p dhft, fd D;k eksgu (izkjafHkd
mnkgj.k esa) ik¡p O;fDr;ksa osQ fy, pk; cukus osQ fy, 750 mL ikuh] 5 pEep phuh]
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bUgsa dhft,

2
1

2
 pEep pk;iÙkh] 125 mL nw/ dk iz;ksx djsxkA vkb,] fuEufyf[kr fØ;kdykiksa dh lgk;rk ls izR;{k

vuqikr dh vo/kj.kk dks vkSj vf/d le>us dk iz;Ru djsaA

(i) • ,d ?kM+h yhft, vkSj mldh feuV okyh (cM+h) lqbZ dks 12 ij fLFkj dhft,A
• feuV dh lqbZ }kjk viuh izkjafHkd fLFkfr ls ?kwes x, dks.kksa ,oa chrs gq, le; dks

fuEufyf[kr lkj.kh osQ :i esa fyf[k, %

O;rhr gqvk le; (T
1
) (T

2
) (T

3
) (T

4
)

(T) (feuVksa esa) 15 30 45 60

?kwek x;k dks.k (A) (A
1
) (A

2
) (A

3
) (A

4
)

(fMxzh esa) 90 ... ... ...

T

A
... ... ... ...

vki T vkSj A osQ ckjs esa D;k ns[krs gSa\ D;k buesa lkFk&lkFk o`f¼ gksrh

gS\ D;k 
T

A
 izR;sd le; ogh jgrk gS\

D;k feuV dh lqbZ }kjk ?kwek x;k dks.k O;rhr gq, le; osQ vuqØekuqikrh
(directly proportional) gS\ gk¡!
mijksDr lkj.kh ls] vki ;g Hkh ns[k ldrs gSa fd

T
1
 : T

2
 = A

1
 : A

2
 , D;ksafd

T
1
 : T

2
 = 15 : 30 = 1:2

A
1
 : A

2
 = 90 : 180 = 1:2

   tk¡p dhft, fd D;k T
2
 : T

3
 =  A

2
 : A

3
  rFkk  T

3
 : T

4
  = A

3
 : A

4
 gSA

vki Lo;a vius le; varjky ysdj] bl fØ;kdyki dks nksgjk ldrs gSaA

(ii) vius fe=k ls fuEufyf[kr lkj.kh dks Hkjus osQ fy, dfg, rFkk mldh vk;q vkSj mldh
ek¡ dh laxr vk;q dk vuqikr Kkr djus osQ fy, Hkh dfg,A

ik¡p o"kZ igys dh vk;q orZeku vk;q ik¡p o"kZ osQ ckn dh vk;q

fe=k dh vk;q (F)

ek¡ dh vk;q (M)

F

M

vki D;k ns[krs gSa\ D;k F vkSj M esa lkFk&lkFk o`f¼ (;k deh) gksrh gS\ D;k 
F

M

izR;sd ckj ogh gS\ ughaA vki bl fØ;kdyki dks vius vU; fe=kksa osQ lkFk nksgjk
ldrs gSa rFkk vius izs{k.kksa dks fy[k ldrs gSaA
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bl izdkj] ;g vko';d ugha gS fd lkFk&lkFk c<+us (;k ?kVus) okys pj lnSo
vuqØekuqikrh gksaA mnkgj.kkFkZ %

(i) ekuoksa esa HkkSfrd ifjorZu le; osQ lkFk gksrs jgrs gSa] ijarq vko';d ugha gS fd ;s ,d
iwoZ fu/kZfjr vuqikr esa gksaA

(ii) O;fDr;ksa osQ Hkkj vkSj yackbZ esa ifjorZu fdlh Kkr vuqikr esa ugha gksrs gSaA
(iii) fdlh isM+ dh Å¡pkbZ vkSj mldh 'kk[kkvksa ij mxus okyh ifÙk;ksa dh la[;k esa lhèkk

laca/ ;k vuqikr ugha gksrk gSA

1. fuEufyf[kr lkjf.k;ksa dks nsf[k, rFkk Kkr dhft, fd D;k x vkSj y vuqØekuqikrh gSaA

   (i) x 20 17 14 11 8 5 2

y 40 34 28 22 16 10 4

  (ii) x 6 10 14 18 22 26 30

y 4 8 12 16 20 24 28

 (iii) x 5 8 12 15 18 20

y 15 24 36 60 72 100

2. ewy/u = 1000 #i;s] C;kt nj = 8% ok£"kdA fuEufyf[kr lkj.kh dks Hkfj, rFkk Kkr
dhft, fd] fdl izdkj dk C;kt (lk/kj.k ;k pØo`f¼) le; vof/ osQ lkFk izR;{k
vuqikr esa cnyrk ;k ifjofrZr gksrk gSA

le; vof/ 1 o"kZ 2 o"kZ 3 o"kZ

lk/kj.k C;kt (# esa)

pØo`f¼ C;kt (# esa)

;fn ge le; vof/ vkSj C;kt dh nj fLFkj j[ksa] rks lk/kj.k C;kt ewy/u osQ lkFk izR;{k
vuqikr esa ifjofrZr gksrk gSA D;k ,slk gh laca/ pØo`f¼ C;kt osQ fy, Hkh gksxk\ D;ksa\

vkb,] vc oqQN mnkgj.k gy djsa] tgk¡ ge izR;{k vuqikr dh vo/kj.kk dk iz;ksx djsaxsA

mnkgj.k 1 : ,d fo'ks"k izdkj osQ 5 ehVj diM+s dk ewY; 210 #i;s gSA blh izdkj osQ 2]
4] 10 vkSj 13 ehVj diM+s osQ ewY;ksa osQ fy, ,d lkj.kh cukb,A

gy : eku yhft, fd diM+s dh yackbZ x ehVj gS rFkk mldk ewY; (#i;ksa esa) y gSA
x 2 4 5 10 13

y y
2

y
3

210 y
4

y
5

lksfp,] ppkZ dhft, vkSj fyf[k,

100

P r t× ×

iz;kl dhft,

P
r

P

t

1
100

+



 −
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tSls&tSls diM+s dh yackbZ esa o`f¼ gksrh gS] mlosQ ewY; esa Hkh mlh vuqikr esa o`f¼ gksrh
tkrh gSA vr%] ;g ,d izR;{k vuqikr dh fLFkfr gSA

ge 
1 2

1 2

x x

y y
=  osQ izdkj osQ laca/ dk mi;ksx djrs gSaA

(i) ;gk¡ 1 5x = ] 1 210y =  vkSj 2 2x =  gSA

vr%] 
1 2

1 2

x x

y y
=  ls gesa 

2

5 2

210 y
=  izkIr gksrk gSA

vFkkZr~] 25 2 210y = ×  ;k 2

2 210
84

5
y

×
= =

(ii) ;fn 3 4x = ] rks 
3

5 4

210 y
=  ;k 35 4 210y = ×  ;k 3

4 210
168

5
y

×
= =

[D;k ge ;gk¡ 
32

2 3

xx

y y
=  dk mi;ksx dj ldrs gSa\ iz;kl dhft,A ]

(iii) ;fn 4 10x = ] rks 
4

5 10

210 y
=  ;k 45 10 210y× = ×  ;k 4

10 210
420

5
y

×
= =

(iv) ;fn 5 13x = ] rks 
5

5 13

210 y
=  ;k 55 13 210y× = ×  ;k 5

13 210
546

5
y

×
= =

[è;ku nhft, fd ;gk¡ ge 
5

210
 osQ LFkku ij 

2

84
 ;k 

4

168
 ;k 

10

420
 dk Hkh mi;ksx

dj ldrs gSaA]

mnkgj.k 2 : 14 ehVj Å¡ps ,d fctyh osQ [kaHks dh Nk;k 10 ehVj gSA leku fLFkfr;ksa esa
ml isM+ dh Å¡pkbZ Kkr dhft, ftldh Nk;k 15 ehVj gSA

gy : eku yhft, fd isM+ dh Å¡pkbZ x ehVj gSA ge uhps n'kkZ, vuqlkj ,d lkj.kh cukrs gSa %

oLrq dh Å¡pkbZ (ehVj esa) 14 x

Nk;k dh yackbZ (ehVj esa) 10 15

è;ku nhft, fd oLrq dh Å¡pkbZ ftruh vf/d gksxh] mldh Nk;k dh yackbZ mruh gh vfèkd
gksxhA vr%] ;g ,d izR;{k vuqikr dh fLFkfr gSA

vFkkZr~] 1 2

1 2

x x

y y
=  ls gesa izkIr gksrk gS % 

14

10 15

x
=  (D;ksa\)

;k
14 15

10
x

×
=     ;k    

14 3

2
x

×
=

vr% x = 21 A  bl izdkj isM+ dh Å¡pkbZ 21 ehVj gSA

oSdfYid :i ls] ge 
1 2

1 2

x x

y y
=  dks 

1 1

2 2

x y

x y
=  osQ :i esa fy[k ldrs gSaA

vr% 1 2 1 2: :x x y y=     ;k    14 : 10 :15x =

vr% 10 × x = 15 × 14   ;k    
15 14

21
10

x
×

= =
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1 ?kaVk = 60 feuV

mnkgj.k 3 : ;fn eksVs dkx”k dh 12 'khVksa (sheets) dk Hkkj 40 xzke gS] rks ,sls gh dkx”k

dh fdruh 'khVksa dk Hkkj 2
1

2
 fdyksxzke gksxk\

gy : eku yhft, fd mu 'khVksa dh la[;k x gS ftudk Hkkj 2
1

2
 fdyksxzke gSA ge mijksDr

lwpuk dks uhps n'kkZ, vuqlkj ,d lkj.kh osQ :i esa fy[krs gSa %

'khVksa dh la[;k 12 x

'khVksa dk Hkkj (xzke esa) 40 2500

'khVksa dh la[;k vf/d gksxh] rks mudk Hkkj Hkh mruk gh
vf/d gksxkA vr% 'khVksa dh la[;k vkSj muosQ Hkkj ijLij
vuqØekuqikrh gSaA

vr%
12

40 2500

x
=

;k
12 2500

40
x

×
= ;k 750 x=

vr% dkx”k dh 'khVksa dh okafNr la[;k 750 gSA

oSdfYid fof/ % nks jkf'k;k¡ x vkSj y tks izR;{k vuqikr esa fopj.k (vary) djrh gSa esa

x ky=  ;k 
x

k
y

=  dk laca/ gksrk gSA

;gk¡ k = 
'khVksa dh l[a ;k

xkz eksa ea s 'khVksa dk Hkkj
 = 

12 3

40 10
= A vc x mu dkx”k dh 'khVksa dh la[;k gS

ftudk Hkkj 2
1

2
kg (2500 gm) gSA laca/ x ky=  dk mi;ksx djus ij] 

3
2500 750

10
x = × =

bl izdkj] dkx”k dh 750 'khVksa dk Hkkj 2
1

2
 fdyksxzke gksxkA

mnkgj.k 4 : ,d jsyxkM+h 75 km/h dh ,dleku (uniform) pky ls py jgh gSA

(i) og 20 feuV esa fdruh nwjh r; djsxh\
(ii) 250 km dh nwjh r; djus esa yxus okyk le; Kkr dhft,A

gy : eku yhft, fd 20 feuV esa r; dh xbZ nwjh (km esa ) x gS rFkk 250 km dh nwjh
r; djus esa yxus okyk le; (feuVksa esa) y gSA

r; dh xbZ nwjh (km esa) 75 x 250

fy;k x;k le; (feuVksa esa) 60 20 y

D;ksafd pky ,dleku gS] blfy, r; dh xbZ nwjh fy, x, le; osQ vuqØekuqikrh gksxhA

1 fdyksxzke = 1000 xzke

2
1

2
 fdyksxzke = 2500 xzke
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bUgsa dhft,

(i) gesa izkIr gS % 
75

60 20

x
=   ;k  

75 20

60
x

×
=

;k x = 25 A vr% jsyxkM+h 20 feuV esa 25 km dh nwjh r; djsxhA

(ii) lkFk gh]
75 250

60 y
=

;k
250 60

200
75

y
×

= =  feuV] vFkkZr~ 3 ?kaVs 20 feuV

vr% 250 km dh nwjh r; djus osQ fy, 3 ?kaVs 20 feuV dk le; yxsxkA

oSdfYid :i ls] tc x Kkr gS] rks laca/ 
250

20

x

y
=  ls y dks Kkr fd;k tk ldrk gSA

vki tkurs gSa fd ,d ekufp=k (map) ,d cgqr cM+s {ks=k dk y?kq fu:i.k gksrk gSA izk;% ekufp=k
osQ lcls uhps okys Hkkx esa ,d iSekuk (scale) fn;k jgrk gSA ;g iSekuk okLrfod yackbZ vkSj ekufp=k
ij fu:fir yackbZ esa laca/ n'kkZrk gSA bl izdkj] ekufp=k dk iSekuk ekufp=k ij nks fcanqvksa dh nwjh
vkSj cM+s {ks=k ij nksuksa fcanqvksa dh okLrfod nwjh dk vuqikr gksrk gSA
mnkgj.kkFkZ] ;fn ekufp=k ij 1 cm okLrfod nwjh 8 km fu:fir djrk gS (vFkkZr~ iSekuk
1 cm : 8 km ;k 1 : 800000 gS)] rks mlh ekufp=k ij 2 cm okLrfod nwjh 16 km fu:fir djrk
gSA vr%] ge dg ldrs gSa fd ekufp=k dk iSekuk izR;{k vuqikr dh voèkkj.kk ij vk/kfjr gSA

mnkgj.k 5 : ,d ekufp=k dk iSekuk 1 : 30000000 fn;k gSA nks uxj ekufp=k
esa 4 cm dh nwjh ij gSaA muosQ chp dh okLrfod nwjh Kkr dhft,A

gy : eku yhft, fd ekufp=k nwjh x cm gS rFkk okLrfod nwjh y cm gSA

rc] 1 : 30000000 = x : y    ;k 7

1

3 10

x

y
=

×

D;ksafd x = 4 gS] blfy, 7

1 4

3 10 y
=

×
vFkok y = 4 × 3 × 107 = 12 × 107 cm = 120 km

bl izdkj] ekufp=k ij 4 cm dh nwjh okys uxjksa
dh okLrfod nwjh 1200 km gSA

iz'ukoyh 11.1

1. ,d jsyos LVs'ku osQ fudV dkj ik²dx 'kqYd bl izdkj gSaµ
4 ?kaVksa rd ` 60

8 ?kaVksa rd ` 100

12 ?kaVksa rd ` 140

24 ?kaVksa rd ` 180

tk¡p dhft, fd D;k dkj ik²dx 'kqYd ik²dx le; osQ izR;{k vuqikr esa gSA

vius jkT; dk ,d ekufp=k yhft,A ogk¡ ij iz;qDr
iSekus dks fy[k yhft,A iSekus (ruler) dk iz;ksx djrs
gq,] ekufp=k ij fdUgha nks uxjksa dh nwjh ekfi,A bu
nksuksa uxjksa osQ chp dh okLrfod nwjh ifjdfyr dhft,A
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2. ,d isaV osQ ewy feJ.k (base) osQ 8 Hkkxksa esa yky jax osQ inkFkZ dk 1 Hkkx feykdj
feJ.k rS;kj fd;k tkrk gSA fuEufyf[kr lkj.kh esa] ewy feJ.k osQ os Hkkx Kkr dhft,
ftUgsa feyk, tkus dh vko';drk gS %

yky jax osQ inkFkZ osQ Hkkx 1 4 7 12 20

ewy feJ.k osQ Hkkx 8 ... ... ... ...

3. iz'u 2 esa ;fn yky jax osQ inkFkZ osQ 1 Hkkx osQ fy, 75 mL ewy feJ.k dh vko';drk
gS] rks ewy feJ.k osQ 1800 mL esa gesa fdruk yky jax dk inkFkZ feykuk pkfg,\

4. fdlh lkWÝV fMªad iSQDVªh esa ,d e'khu 840 cksrysa 6 ?kaVs esa Hkjrh gSA og e'khu ik¡p
?kaVs esa fdruh cksrysa Hkjsxh\

5. ,d cSDVhfj;k (bacteria) ;k thok.kq osQ iQksVksxzkiQ
(fp=k) dks 50,000 xquk vko£/r djus ij mldh
yackbZ 5 cm gks tkrh gS] tSlk fd layXu fp=k esa
fn[kk;k x;k gSA bl cSDVhfj;k dh okLrfod yackbZ
D;k gS\ ;fn iQksVksxzkiQ dks osQoy 20,000 xquk vko£èkr
fd;k tk,] rks mldh vko£/r yackbZ D;k gksxh\

6. ,d tgkt osQ ekWMy esa] mldk eLrwy (mast)

9 cm Å¡pk gS] tcfd okLrfod tgkt dk eLrwy
12 m Å¡pk gSA ;fn tgkt dh yackbZ 28 m gS] rks
mlosQ ekWMy dh yackbZ fdruh gS\

7. eku yhft, 2 kg phuh esa 69 10×  fØLVy gSaA fuEufyf[kr phuh esa fdrus phuh osQ
fØLVy gksaxs\ (i) 5 kg (ii) 1-2 kg

8. jf'e osQ ikl ,d lM+d dk ekufp=k gS] ftlosQ iSekus esa 1 cm dh nwjh 18 km fu:fir
djrh gSA og ml lM+d ij viuh xkM+h ls 72 km dh nwjh r; djrh gSA mlosQ }kjk
r; dh xbZ nwjh ekufp=k esa D;k gksxh\

9. ,d 5 m 60 cm Å¡ps ÅèokZ/j [kaHks dh Nk;k dh yackbZ 3 m 20 cm gSA mlh le; ij
Kkr dhft,µ
(i) 10 m 50 cm Å¡ps ,d vU; [kaHks dh Nk;k dh yackbZ
(ii) ml [kaHks dh Å¡pkbZ ftlosQ Nk;k dh yackbZ 5m gSA

10. eky ls ynk gqvk ,d Vªd 25 feuV esa 14 km pyrk gSA ;fn pky ogh jgs] rks og
5 ?kaVs esa fdruh nwjh r; dj ik,xk\

bUgsa dhft, 1. ,d oxk±fdr dkx”k ij fHkUu&fHkUu Hkqtkvksa osQ ik¡p oxZ [khafp,A
fuEufyf[kr lwpuk dks ,d lkj.kh osQ :i esa fyf[k, %

oxZ&1 oxZ&2 oxZ&3 oxZ&4 oxZ&5

,d Hkqtk dh yackbZ (L)

ifjeki (P)

L

P
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{ks=kiQy (A)

L

A

Kkr dhft, fd D;k Hkqtk dh yackbZ
(a) oxZ osQ ifjeki osQ vuqØekuqikrh gSA (b) oxZ osQ {ks=kiQy osQ vuqØekuqikrh gSA

2. ik¡p O;fDr;ksa osQ fy, gyok cukus osQ fy,] fuEufyf[kr
lkexzh dh vko';drk gksrh gS % lwth @ jok = 250 g]
phuh = 300 g] ?kh = 200 g, ikuh = 200 g

lekuqikr dh vo/kj.kk dk iz;ksx djrs gq,] viuh d{kk osQ fy,
gyok cukus osQ fy,] bu lkefxz;ksa dh ek=kkvksa esa gksus okys
ifjorZuksa dk vkdyu (estimate) dhft,A

3. ,d iSekus dk pquko djrs gq,] viuh d{kk osQ dejs dk ekufp=k
[khafp,] ftlesa f[kM+fd;k¡] njokts] CySdcksMZ bR;kfn n'kkZ, x,
gksaA (,d mnkgj.k ;gk¡ fn;k x;k gSA)

lksfp,] ppkZ dhft, vkSj fyf[k,
^lh/k lekuqikr (fopj.k)* dh vc rd gy dh xbZ leL;kvksa esa ls oqQN dks yhft,A
D;k vki lksprs gSa fd bu leL;kvksa dks bdkbZ dh fof/ ;k ,sfdd fof/ (unitary method)

ls gy fd;k tk ldrk gS\

11.3 izfrykse vuqikr
nks jkf'k;k¡ bl izdkj Hkh ifjofrZr (cny) gks ldrh gSa fd ;fn ,d jkf'k esa o`f¼ gksrh gS]
rks nwljh jkf'k esa deh gksrh gS rFkk ,d esa deh gksus ij nwljh esa o`f¼ gksrh gSA mnkgj.kkFkZ]
tc fdlh dke ij vf/d O;fDr yxk, tkrs gSa] rks og dke de le; esa iwjk gks tkrk gSA
blh izdkj] ;fn pky c<+k nh tk,] rks ,d fuf'pr nwjh r; djus esa de le; yxrk gSA
bldks le>us osQ fy,] vkb, fuEufyf[kr fLFkfr dks ns[ksa %

”kkfgnk vius Ldwy pkj fofHkUu izdkjksa ls tk ldrh gSA og iSny tk ldrh gS] nkSM+ dj
tk ldrh gS] lkbfdy ij tk ldrh
gS vkSj dkj esa tk ldrh gSA layXu
lkj.kh dk vè;;u dhft, %

è;ku nhft, fd tc pky esa
òf¼ gksrh gS] rks leku nwjh dks r;
djus esa yxus okys le; esa deh
gksrh gSA tc ”kkfgnk nkSM+dj viuh
pky nqxquh djrh gS] rks mlosQ }kjk

fy;k x;k le; 
1

2
 gks tkrk gSA
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tc og viuh pky lkbfdy ij
rhu xquk djrh gS] rks mlosQ }kjk fy;k x;k

le; 
1

3
jg tkrk gSA blh izdkj] tc og

viuh pky 15 xquh djrh gS] rks mlosQ }kjk

fy;k x;k le; 
1

15
 jg tkrk gSA vFkkZr~ le;

esa gksus okyh deh dk vuqikr pky esa gksus okyh laxr o`f¼ osQ vuqikr dk izfrykse (inverse)

gksrk gSA D;k ge dg ldrs gSa fd xfr vkSj le; O;qRØekuqikr esa ifjo£rr gksrs gSaA
vkb,] ,d vU; mnkgj.k ij fopkj djsaA ,d fo|ky; xf.kr dh ikB~;iqLrdksa osQ fy,

6000 #i;s [kpZ djuk pkgrk gSA 40 #i;s izfr iqLrd dh nj ls fdruh iqLrosaQ [kjhnh tk
ldrh gSa\ Li"V gS fd 150 iqLrosaQ [kjhnh tk ldrh gSaA ;fn ,d ikB~;iqLrd dk ewY; 40

#i;s ls vf/d gks] rks mlh fuf'pr jkf'k esa 150 ls de iqLrosQa [kjhnh tk,¡xhA fuEufyf[kr
lkj.kh dks nsf[k, %

izR;sd iqLrd dk ewY; (` esa) 40 50 60 75 80 100

[kjhnh tk ldus okyh iqLrdksa dh la[;k 150 120 100 80 75 60

vki D;k ns[krs gSa\ vki ns[ksaxs fd ;fn izR;sd iqLrd osQ ewY; esa o`f¼ gksrh gS] rks ,d
fuf'pr iaQM (jkf'k) esa [kjhnh tk ldus okyh iqLrdksa dh la[;k esa deh gks tk,xhA

tc iqLrd dk ewY; 40 #i;s ls 50 #i;s gksrk gS] rks bldh o`f¼ dk vuqikr 4:5 gS
rFkk laxr iqLrdksa dh la[;k 150 ls de gksdj 120 gksus ij vuqikr 5:4 gSA bldk vFkZ gS
fd nksuksa vuqikr ,d&nwljs osQ izfrykse (inverse) gSaA
è;ku nhft, fd nksuksa jkf'k;ksa osQ laxr ekuksa dk xq.kuiQy vpj vFkkZr~

40 × 150 = 50 × 120 = 6000 gSA
;fn ge izR;sd iqLrd osQ ewY; (#- esa) dks x rFkk [kjhnh xbZ iqLrdksa dh la[;kvksa dks

y ls fu:fir djsa] rks tc x esa o`f¼ gksrh gS] rc y esa deh gksrh gS vkSj foykser% ;g è;ku
nsuk egÙoiw.kZ gS fd xq.kuiQy xy vpj jgrk gSA ge dgrs gSa fd x, y osQ lkFk izfrykse :i
ls fopj.k (varies inversely) djrk gS rFkk y, x osQ lkFk izfrykse :i ls fopj.k djrk gSA
bl izdkj] nks jkf'k;k¡ x vkSj y izfrykse lekuqikr esa fopfjr dgh tkrh gSa] ;fn muosQ chp
esa xy = k osQ izdkj dk dksbZ laca/ gks] tgk¡ k dksbZ vpj gSA ;fn x osQ ekuksa 1 2,x x  osQ fy,

y osQ laxreku Øe'k% 1 2,y y  gksa] rks ( )1 1 2 2x y x y k= = ] vFkkZr~  
1 2

2 1

x y

x y
=  gksrk gSA

ge dgrs gSa fd x vkSj y izfrykse vuqikr (inverse proportion) esa gSaA

vr%] mijksDr mnkgj.k esa] ,d iqLrd dk ewY; vkSj ,d fuf'pr /ujkf'k esa [kjhnh tkus
okyh iqLrdksa dh la[;k O;qRØekuqikrh gSaA blh izdkj] ,d okgu dh pky vkSj mlosQ }kjk ,d
fuf'pr nwjh r; djus esa fy;k x;k le; ijLij izfrykse vuqikr esa cnyrs gSaA blh izdkj
dh oqQN vU; jkf'k;ksa osQ ;qXeksa osQ mnkgj.kksa osQ ckjs esa lksfp, tks izfrykse vuqikr esa cnyrh
(fopfjr gksrh) gSaA vc vki iQuhZpj dks O;ofLFkr djus dh ml leL;k ij è;ku ns ldrs

fdlh la[;k dk xq.kukRed izfrykse
(inverse) mldk O;qRØe (reciprocal) gksrk

gSA bl izdkj] 
1

2
, 2 dk izfrykse gSA (è;ku

nhft, fd 2 × 
1

2
 = 

1

2
 × 2 = 1 gSA)
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bUgsa dhft,

gSa] tks geus bl vè;k; dh Hkwfedk esa o£.kr dh FkhA izfrykse lekuqikr dks vkSj vPNh izdkj
ls le>us osQ fy, ,d fØ;kdyki ;gk¡ fn;k tk jgk gSA

,d oxk±fdr dkx”k yhft, vkSj ml ij 48 dkmaVjksa (counters) dks iafDr;ksa dh fofHkUu
la[;kvksa esa uhps n'kkZ, vuqlkj O;ofLFkr dhft, %

iafDr;ksa dh la[;k (R
1
) (R

2
) (R

3
) (R

4
) (R

5
)

(R) 2 3 4 6 8

LraHkksa dh la[;k (C
1
) (C

2
) (C

3
) (C

4
) (C

5
)

(C) ... ... 12 8 ...

vki D;k ns[krs gSa\ tc R esa o`f¼ gksrh gS] rks C esa deh gksrh gSA
(i) D;k R

1
 : R

2
 = C

2
 : C

1
gS\ (ii) D;k R

3
 : R

4
 = C

4
 : C

3
 gS\

(iii) D;k R vkSj C ijLij O;qRØekuqikrh gSa\
bl fØ;kdyki dks 36 dkmaVjksa osQ lkFk iz;kl dhft,A

fuEufyf[kr lkjf.k;ksa dks nsf[k, rFkk Kkr dhft, fd dkSu&ls pjksa (;gk¡ x vkSj y) osQ ;qXe
ijLij izfrykse lekuqikr esa gSa %

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 35

vkb,] oqQN ,sls mnkgj.kksa ij fopkj djsa] tgk¡ ge izfrykse lekuqikr dh vo/kj.kk dk iz;ksx djrs gSaA

tc nks jkf'k;k¡ x vkSj y izR;{k ;k lh/s lekuqikr esa gksrh gSa (vFkkZr~ vuqØekuqikrh gksrh gSa)] rks bUgsa xα y

Hkh fy[kk tkrk gSA tc nks jkf'k;k¡ x vkSj y izfrykse lekuqikr esa (vFkkZr~ O;qRØekuqikrh) gksrh gSa] rks mUgsa
1

x
y

α  Hkh fy[kk tkrk gSA

iz;kl dhft,
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mnkgj.k 7 :  ,d Vadh dks 1 ?kaVs 20 feuV esa Hkjus osQ fy, 6 ikbiksa (pipes) dh
vko';drk iM+rh gSA ;fn mlh izdkj osQ osQoy 5 ikbiksa dk gh mi;ksx fd;k tk,] rks og
Vadh fdrus le; esa Hkjsxh\

gy : eku yhft, fd Vadh dks Hkjus dk okafNr le; x feuV gSA
rc] gesa fuEufyf[kr lkj.kh izkIr gksrh gS %

ikbiksa dh la[;k 6 5

le; (feuVksa esa) 80 x

ikbiksa dh la[;k ftruh de gksxh] Vadh dks Hkjus esa mruk gh
vf/d le; yxsxkA vr% ;g ,d izfrykse lekuqikr dh fLFkfr gSA

vr% 80 × 6 = x × 5 (x
1
 y

1
 = x

2
 y

2
)

;k
80 6

5
x

×
=   ;k   x = 96

bl izdkj] Vadh dks 5 ikbiksa }kjk 96 feuV] vFkkZr~ 1 ?kaVk 36 feuV esa Hkjk tk,xkA

mnkgj.k 8 :  ,d Nk=kkokl esa 100 fo|kFkhZ gSa vkSj muosQ Hkkstu dh lkexzh 20 fnu osQ fy,
i;kZIr gSA ;fn bl lewg esa 25 fo|kFkhZ vkSj vk tk,¡] rks ;g Hkkstu lkexzh fdrus fnu pysxh\

gy : eku yhft, fd Hkkstu lkexzh 125 fo|k£Fk;ksa osQ fy, y fnu rd pysxhA ge
fuEufyf[kr lkj.kh izkIr djrs gSa %

fo|k£Fk;ksa dh la[;k 100 125

fnuksa dh la[;k 20 y

è;ku nhft, fd ftrus fo|kFkhZ vf/d gksaxs mrus gh de le; esa Hkkstu lkexzh lekIr gks
tk,xhA vr% ;g ,d izfrykse lekuqikr dh fLFkfr gSA

blfy, 100 × 20 = 125 × y

;k
100 20

125
y

×
=

;k y = 16

oSdfYid :i ls] ge 1 1 2 2x y x y=  dks 1 2

2 1

x y

x y
=  fy[k ldrs gSaA

vFkkZr~ y
1
 : x

2
 = y

2
 : y

1

;k 100 : 125 = y : 20

;k
100 20

16
125

y
×

= =
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mnkgj.k 9 : ;fn 15 Jfed fdlh nhokj dks 48 ?kaVs esa fufeZr dj ldrs gSa] rks blh dk;Z
dks 30 ?kaVs esa iwjk djus osQ fy,] fdrus Jfedksa dh vko';drk gksxh\

gy : eku yhft, nhokj dks 30 ?kaVs esa fufeZr djus osQ fy, y Jfedksa dh vko';drk gSA
rc] ge fuEufyf[kr lkj.kh izkIr djrs gSa %

?kaVksa dh la[;k 48 30

Jfedksa dh la[;k 15 y

Li"Vr%] vf/d Jfed gksus ij] nhokj cuus esa de le; yxsxkA
vr% ;g ,d izfrykse lekuqikr dh fLFkfr gSA

blfy,] 48 × 15 = 30 × y

vr%
48 15

30
y

×
=  ;k 24y =

vFkkZr~ bl dk;Z dks 30 ?kaVs esa lekIr djus osQ fy, 24 Jfedksa dh vko';drk gSA

iz'ukoyh 11.2

1. fuEufyf[kr esa ls dkSu izfrykse vuqikr esa gSa\

(i) fdlh dk;Z ij yxs O;fDr;ksa dh la[;k vkSj ml dk;Z dks iwjk djus esa yxk le;A

(ii) ,d leku pky ls fdlh ;k=kk esa fy;k x;k le; vkSj r; nwjhA

(iii) [ksrh dh xbZ Hkwfe dk {ks=kiQy vkSj dkVh xbZ iQlyA

(iv) ,d fuf'pr ;k=kk esa fy;k x;k le; vkSj okgu dh pkyA

(v) fdlh ns'k dh tula[;k vkSj izfr O;fDr Hkwfe dk {ks=kiQyA

2. ,d Vsyhfo”ku xse 'kks (game show) esa] ` 1,00,000 dh iqjLdkj jkf'k fotsrkvksa esa
leku :i ls forfjr dh tkuh gSA fuEufyf[kr lkj.kh dks iwjk dhft, rFkk Kkr dhft,
fd D;k ,d O;fDrxr fotsrk dks nh tkus okyh iqjLdkj dh /ujkf'k fotsrkvksa dh la[;k
osQ vuqØekuqikrh gS ;k O;qRØekuqikrh gSA

fotsrkvksa dh la[;k 1 2 4 5 8 10 20

izR;sd fotsrk dk iqjLdkj (`̀̀̀̀ esa ) 1,00,000 50,000 ... ... ... ... ...

3. jgeku rhfy;ksa ;k MafM;ksa dk iz;ksx djrs gq,] ,d ifg;k cuk jgk gSA og leku rhfy;k¡
bl izdkj yxkuk pkgrk gS fd fdUgha Hkh Øekxr rhfy;ksa osQ ;qXeksa osQ chp osQ dks.k
cjkcj gSaA
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fuEufyf[kr lkj.kh dks iwjk djosQ] mldh lgk;rk dhft, %

rhfy;ksa dh la[;k 4 6 8 10 12

Øekxr rhfy;ksa osQ
,d ;qXe osQ chp dk dks.k 90° 60° ... ... ...

(i) D;k rhfy;ksa dh la[;k vkSj Øekxr rhfy;ksa osQ fdlh ;qXe osQ chp dk dks.k
izfrykse lekuqikr esa gS\

(ii) 15 rhfy;ksa okys ,d ifg, osQ Øekxr rhfy;ksa osQ fdlh ;qXe dk dks.k
ifjdfyr dhft,A

(iii) ;fn Øekxr rhfy;ksa osQ izR;sd ;qXe osQ chp dk dks.k 40° gS] rks vko';d
rhfy;ksa dh la[;k fdruh gksxh\

4. ;fn fdlh fMCcs dh feBkbZ dks 24 cPpksa esa ck¡Vk tk,] rks izR;sd cPps dks 5 feBkb;k¡
feyrh gSaA ;fn cPpksa dh la[;k esa 4 dh deh gks tk,] rks izR;sd cPps dks fdruh
feBkb;k¡ feysaxh\

5. ,d fdlku dh i'kq'kkyk esa 20 i'kqvksa osQ fy, 6 fnu dk i;kZIr Hkkstu gSA ;fn bl
i'kq'kkyk esa 10 i'kq vkSj vk tk,¡] rks ;g Hkkstu fdrus fnu rd i;kZIr jgsxk\

6. ,d BsosQnkj ;g vkdyu djrk gS fd tlfeanj osQ ?kj esa iqu% rkj yxkus dk dk;Z 3

O;fDr 4 fnu esa dj ldrs gSaA ;fn og rhu osQ LFkku ij pkj O;fDr;ksa dks bl dke
ij yxkrk gS] rks ;g dk;Z fdrus fnu esa iwjk gks tk,xk\

7. cksryksa osQ ,d cSp (batch) dks 25 cDlksa esa j[kk tkrk gS] tcfd izR;sd cDl esa 12

cksrysa gSaA ;fn blh cSp dh cksryksa dks bl izdkj j[kk tk, fd izR;sd cDl esa 20 cksrysa
gksa] rks fdrus cDl Hkjs tk,¡xs\

8. ,d iSQDVªh dks oqQN oLrq,¡ 63 fnu esa cukus osQ fy, 42 e'khuksa dh vko';drk gksrh
gSA mruh gh oLrq,¡ 54 fnu esa cukus osQ fy,] fdruh e'khuksa dh vko';drk gksxh\

9. ,d dkj ,d LFkku rd igq¡pus esa 60 km/h dh pky ls pydj 2 ?kaVs dk le; ysrh
gSA 80 km/h dh pky ls ml dkj dks fdruk le; yxsxk\
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10. nks O;fDr ,d ?kj esa ubZ f[kM+fd;k¡ 3 fnu esa yxk ldrs gSaA

(i) dk;Z izkjaHk gksus ls igys] ,d O;fDr chekj iM+ tkrk gSA vc ;g dk;Z fdrus fnu
esa iwjk gks ik,xk\

(ii) ,d gh fnu esa f[kM+fd;k¡ yxokus osQ fy,] fdrus O;fDr;ksa dh vko';drk gksxh\

11. fdlh Ldwy esa] 45 feuV vof/ osQ 8 dkyka'k gksrs gSaA ;g dYiuk djrs gq, fd Ldwy
dk dk;Z le; mruk gh jgrk gS] ;fn Ldwy esa cjkcj vof/ osQ 9 dkyka'k gksa] rks izR;sd
dkyka'k fdrus le; dk gksxk\

bUgsa dhft,

1. ,d dkx”k dh 'khV yhft,A bls vkÑfr esa n'kkZ, vuqlkj eksfM+,A izR;sd fLFkfr esa] Hkkxksa dh la[;k rFkk
,d Hkkx dk {ks=kiQy fyf[k,A

vius izs{k.kksa dh lkj.kh cukb, vkSj mldh vius fe=kksa ls ppkZ dhft,A D;k ;g ,d izfrykse lekuqikr
dh fLFkfr gS\ D;ksa\

Hkkxksa dh la[;k 1 2 4 8 16

izR;sd Hkkx dk {ks=kiQy dkx”k dk {ks=kiQy dkx”k osQ {ks=kiQy dk 
1

2
... ... ...

2. o`Ùkh; vk/kj okys fofHkUu ekiksa osQ oqQN crZu yhft,A izR;sd crZu esa ikuh dh leku ek=kk Hkfj,A izR;sd
crZu dk O;kl vkSj ml crZu esa ikuh fdl Å¡pkbZ rd gS mls eki dj fyf[k,A vius izs{k.kksa dh ,d lkj.kh
cukb,A D;k ;g ,d izfrykse lekuqikr dh fLFkfr gS\

cjru dk O;kl (cm esa )

ikuh osQ Lrj dh Å¡pkbZ (cm esa )
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geus D;k ppkZ dh\

1. nks jkf'k;k¡ x vkSj y izR;{k ;k lh/s lekuqikr esa vFkok ijLij vuqØekuqikrh dgh tkrh gSa] ;fn
os lkFk&lkFk bl izdkj c<+rh (?kVrh) gSa fd muosQ laxr ekuksa dk vuqikr vpj jgrk gSA vFkkZr~] ;fn
x

k
y

=  gks (tgk¡ k ,d /ukRed vpj gS)] rks x vkSj y ijLij vuqØekuqikrh dgykrh gSaA bl izdkj

dh fLFkfr esa] ;fn x osQ ekuksa 1 2,x x  osQ fy, y osQ laxr eku Øe'k% 1 2,y y  gksa rks 
1 2

1 2

x x

y y
=  gksrk gSA

2. nks jkf'k;k¡ x vkSj y izfrykse lekuqikr esa vFkok ijLij O;qRØekuqikrh dgh tkrh gSa] ;fn x esa gqbZ
,d o`f¼ y esa ,d lekuqikrh deh mRiUu djs rFkk x esa gqbZ ,d deh y esa ,d lekuqikrh o`f¼ mRiUu
djs rkfd buosQ laxr ekuksa dk xq.kuiQy vpj jgsA vFkkZr~ ;fn xy = k gks] rks x vkSj y ijLij

O;qRØekuqikrh dgykrh gSaA bl fLFkfr esa] ;fn x osQ ekuksa 1 2,x x  osQ fy, y osQ laxr eku Øe'k%

1 2,y y  gksa] rks 1 1 2 2x y x y=  ;k 
1 2

2 1

x y

x y
=  gksrk gSA
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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
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13.1 Hkwfedk

D;k vkius lekpkj i=kksa] nwjn'kZu] eSx”khu] iqLrdksa vkfn esa vkys[k ns[ksa gSa\ vkys[kksa dk mís';
la[;kRed rF;ksa dks fp=kksa }kjk fn[kkuk gS] ftlls os 'kh?kz] vklkuh o Li"Vrk ls le>s tk losaQA
bl izdkj vkys[k] ,df=kr vk¡dM+ksa dk fp=kksa }kjk izn'kZu gSA vk¡dM+ksa dks rkfydk }kjk Hkh izLrqr
fd;k tk ldrk gS]vfirq vkys[kksa }kjk izn'kZu le>us esa cgqr vklku gksrk gSA vk¡dM+ksa dk
#>ku ;k mudh rqyuk fn[kkus osQ fy, rks ;s cgqr gh mi;qDr gksrs gSaA ge vc rd vusd
izdkj osQ vkys[k ns[k pqosQ gSaA vkb,] mudks ;kn dj yssaA

13.1.1  js[kk&vkys[k

,d js[kk&vkys[k] ,sls vk¡dM+s izLrqr djrk gS tks le; osQ lkFk&lkFk yxkrkj cnyrs jgrs gSaA
tc js.kq chekj iM+h rc mlosQ MkWDVj us pkj&pkj ?kaVs ckn mlosQ 'kkjhfjd rkieku dk fjdkWMZ
cuk;kA ;g ,d vkys[k osQ :i esa Fkk (vko`Qfr 13-1 o 13-2 esa ns[ksa)A

vkys[kksa ls ifjp;
vè;k;

13

vko`Qfr 13-1 vko`Qfr 13-2
gj vk¡dM+ss dks oxk±fdr dkx”k ij ,d ckn esa ¯cnqvksa dks js[kk[kaMksa ls feyk fn;k

 ¯cnq }kjk vafdr fd;k x;k gSA x;k gSA ifj.kke] ;g js[kk vkys[k gSA
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ge bls ^le;&rkieku* dk vkys[k dg ldrs gSaA
;g fuEu rkfydk esa fn, x, vk¡dM+ksa dk fp=k :i esa izn'kZu gSA

le; 6 cts izkr% 10 cts izkr% 2 cts nksigj 6 cts lk;a

rkieku (°C esa) 37 40 38 35

{kSfrt js[kk (ftls x&v{k Hkh dgrs gSa) os le; fn[kkrh gS] tc&tc rkieku fy;k x;kA
ÅèokZ/j js[kk (ftls y&v{k Hkh dgrs gSa) ij D;k fn[kk;k x;k gS\

;g vkys[k vkidks D;k&D;k crkrk gS\ mnkgj.k osQ fy,] vki blesa rkieku osQ izk:i
ns[k ldrs gSa % 10 cts izkr% vf/d Fkk fiQj 6 cts lk;a rd ?kVrk x;kA è;ku nhft, 6 cts
izkr% vkSj 10 cts izkr% osQ chp rkieku 3°C (40°C – 37°C) c<+kA

8 cts izkr% rkieku ugha i<+k x;k fiQj Hkh vkys[k ns[kdj yxrk gS fd ;g 37°C ls
vf/d FkkA (oSQls\)

mnkgj.k 1 : fn;k x;k vkys[k (vko`Qfr 13-3) o"kZ 2007 esa] nks cYyscktksa A rFkk B }kjk
[ksys x, 10 eSpksa esa cuk, x, juksa dks izn£'kr djrk gSA vkys[k dk vè;;u dhft, vkSj fuEu
iz'uksa osQ mÙkj nhft, %

(i) nksuksa v{k&js[kkvksa ij D;k&D;k lwpuk nh xbZ gS\

(ii) dkSu lh js[kk cYysck”k A }kjk cuk, x, ju izn£'kr
djrh gSA

(iii) o"kZ 2007 esa] D;k fdlh eSp esa nksuksa cYysck”kksa }kjk
cuk, x, ju leku Fks\ ;fn gk¡] rks fdl eSp esa\

(iv) nksuksa cYysck”kksa esa dkSu vf/d fLFkj gS\ vkius ;g
fu.kZ; oSQls fy;k\

gy :

(i) {kSfrt v{k (;k x&v{k)] o"kZ 2007 esa [ksys x,
eSpksa dh la[;k izdV djrh gSA

ÅèokZ/j v{k (;k y&v{k) izR;sd eSp esa cuk, x,
juksa dh la[;k izdV djrh gSA

(ii) ¯cnq;qDr js[kk A cYysck”k }kjk cuk, x, juksa dks
n'kkZrh gS tSlk vkys[k osQ Åij laosQr Hkh gSA

(iii) pkSFks eSp osQ nkSjku nksuksa us ,d leku 60 ju cuk,A
(;g ml ¯cnq ls irk pyrk gS] tgk¡ ij nksuksa js[kk,¡
,d nwljs dks izfrPNsn djrh gSaA

(iv) cYysck”k A osQ vkys[k esa ,d Å¡pk f'k[kj gS rFkk vusd uhph ?kkfV;k¡A og ju cukus
esa fLFkj ugha gSA tcfd nwljh vksj] cYysck”k B us dHkh 40 ls de ju ugha cuk,_

vko`Qfr 13-3
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;|fi mlus B osQ 115 osQ eqdkcys vf/dre 100 gh ju cuk,A A us nks eSpksa esa 'kwU;
ju gh cuk, rFkk oqQy ik¡p eSpksa esa 40 ls deA D;ksafd A }kjk cuk, x, juksa esa vf/d
mrkj&p<+ko gS] vr% B gh ,d fo'oluh; o fLFkj cYysck”k gSA

mnkgj.k 2 : ,d dkj ,d 'kgj P ls
nwljs 'kgj Q dh vksj tk jgh gS tks ,d
nwljs ls 350 km nwjh ij gSaA fn;k x;k
vkys[k (vko`Qfr 13-4) fofHkUu le;ksa ij
dkj dh P 'kgj ls nwfj;k¡ n'kkZrk gSA vkys[k
vè;;u dj fuEu iz'uksa osQ mÙkj nhft, %

(i) nksuksa v{kksa ij D;k&D;k n'kkZ;k x;k gS\

(ii) dkj us fdl le; vkSj dgk¡ ls ;k=kk
vkjaHk dh\

(iii) igys ?kaVs esas dkj fdruh nwj pyh\

(iv) nwljs ?kaVs rFkk rhljs ?kaVs esa dkj us
fdruh&fdruh nwfj;k¡ r; dh\

(v) D;k igys rhu ?kaVksa esa dkj dh pky
leku Fkh\ vkius oSQls tkuk\

(vi) D;k dkj dHkh fdlh LFkku ij #dh\
vius mÙkj osQ fy, roZQ Hkh nhft,A

(vii) dkj] 'kgj Q ij fdl le; igq¡ph\

gy :

(i) {kSfrt (x) v{k le; n'kkZrk gSA ÅèokZ/j (y) v{k] P 'kgj ls dkj dh nwfj;k¡ n'kkZrk gSA

(ii) dkj 8 cts izkr% 'kgj P ls pyhA

(iii) dkj us igys ?kaVs esa 50 km dh nwjh r; dhA (vki ;g ns[k ldrs gSa fd dkj izkr% 8
cts 'kgj P ls pyh vkSj izkr% 9 cts] vkys[k osQ vuqlkj] 50 km dh nwjh ij FkhA vr%
izkr% 8 vkSj 9 cts osQ chp] ,d ?kaVs esa dkj us 50 km nwjh r; dhA

(iv) (a) dkj us nwljs ?kaVs (izkr% 9 cts ls 10 cts) esa 100 km nwjh (150&50) r; dhA

(b) dkj us rhljs ?kaVs (izkr% 10 cts ls 11 cts) esa 50 km dh nwjh (200&150) r; dhA

(v) iz'u (iii) o (iv) osQ mÙkjksa ls irk pyrk gS fd dkj dh pky lnSo leku ugha FkhA
(vkys[k ;g Hkh n'kkZrk gS fd pky fdl izdkj cnyhA)

(vi) vkys[k esa ge ns[krs gSa fd dkj izkr% 11 cts vkSj 12 cts Hkh 'kgj P ls 200 km nwj
FkhA bl varjky esa r; dh xbZ nwjh] ,d {kSfrt js[kk[kaM gS tks bl rF; dh iqf"V djrk gSA

(vii) 2 cts nksigj dkj Q 'kgj igq¡phA

vko`Qfr 13-4
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iz'ukoyh 13.1

1. fuEu vkys[k] fdlh vLirky esa ,d jksxh dk izfr ?kaVs fy;k x;k rkieku n'kkZrk gS%
(a) jksxh dk rkieku 1 cts nksigj D;k Fkk\
(b) jksxh dk rkieku 38.5° C dc Fkk\

(c) bl iwjs varjky esa jksxh dk rkieku nks ckj ,d leku gh FkkA ;s nks le;] D;k&D;k Fks\
(d) 1-30 cts nksigj jksxh dk rkieku D;k Fkk\ bl fu"d"kZ ij vki oSQls igq¡ps\
(e) fdu varjkyksa esa jksxh dk rkieku ^c<+us dk #>ku* n'kkZrk gSA

2. ,d fuekZrk daiuh dh fofHkUu o"kks± esa dh xbZ fcØh fuEu vkys[k }kjk n'kkZbZ xbZ gS%
(a) (i) o"kZ 2002 esa (ii) o"kZ 2006 esa fdruh fcØh Fkh\
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(b) (i) o"kZ 2003 esa (ii) o"kZ 2005 esa fdruh fcØh Fkh\
(c) o"kZ 2002 rFkk o"kZ 2006 dh fcfØ;ksa esa fdruk varj Fkk\
(d) fdl varjky esa fcfØ;ksa dk ;g varj lcls vf/d Fkk\

3. ouLifr&foKku osQ ,d iz;ksx esa] leku iz;ksx'kkyk ifjfLFkfr;ksa esa nks ikS/s A rFkk B mxk,
x,A rhu lIrkgksa rd mudh Å¡pkb;ksa dks gj lIrkg osQ var esa ekik x;kA ifj.kkeksa dks
fuEu vkys[k esa n'kkZ;k x;k gS %
(a) (i) 2 lIrkg ckn (ii) 3 lIrkg ckn ikS/s A dh Å¡pkbZ fdruh Fkh\

(b) (i) 2 lIrkg ckn (ii) 3 lIrkg ckn ikS/s B dh Å¡pkbZ fdruh Fkh\

(c) rhljs lIrkg esa ikS/s A dh Å¡pkbZ fdruh c<+h\

(d) nwljs lIrkg osQ var ls rhljs lIrkg osQ var rd ikS/s B dh Å¡pkbZ fdruh c<+h\

(e) fdl lIrkg esa ikS/s A dh Å¡pkbZ lcls vf/d c<+h\

(f) fdl lIrkg esa ikS/s B dh Å¡pkbZ lcls de c<+h\

(g) D;k fdlh lIrkg esa nksuksa ikS/ksa dh Å¡pkbZ leku Fkh\ igpkfu,A

4. fuEu vkys[k] fdlh lIrkg osQ izR;sd fnu osQ fy, iwokZuqekfur rkieku rFkk okLrfod
rkieku n'kkZrk gS %
(a) fdl fnu iwokZuqekfur rkieku o okLrfod rkieku leku Fkk\

(b) lIrkg esa iwokZuqekfur vf/dre rkieku D;k Fkk\

(c) lIrkg esa okLrfod U;wure rkieku D;k Fkk\

(d) fdl fnu okLrfod rkieku o iwokZuqekfur rkieku esa varj lokZf/d Fkk\
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5. fuEu rkfydk iz;ksx dj ,d jSf[kd vkys[k cukb, %

(a) fofHkUu o"kks± esa fdlh ioZrh; uxj esa fgeikr osQ fnuksa dh la[;k %

o"kZ 2003 2004 2005 2006

fnu 8 10 5 12

(b) fofHkUu o"kks± esa ,d xk¡o esa] iq#"kksa o fL=k;ksa dh la[;k (g”kkjksa esa)

o"kZ 2003 2004 2005 2006 2007

iq#"kksa dh la[;k 12 12.5 13 13.2 13.5

fL=k;ksa dh la[;k 11.3 11.9 13 13.6 12.8

6. ,d Mkfd;k fdlh uxj osQ ikl gh fLFkr ,d miuxj esa ,d O;kikjh dks iklZy igq¡pkus
osQ fy, lkbfdy ij tkrk gSA fofHkUu le;ksa ij uxj ls mldh nwfj;k¡ fuEu vkys[k }kjk
n'kkZbZ xbZ gSaA
(a) x&v{k ij le; n'kkZus osQ fy, D;k iSekuk iz;ksx fd;k x;k gS\
(b) mlus iwjh ;k=kk osQ fy, fdruk le; fy;k\
(c) O;kikjh osQ LFkku dh uxj ls nwjh fdruh gS\
(d) D;k] Mkfd;k jkLrs esa dgha #dk\ fooj.k nhft,A
(e) fdl varjky esa mldh pky lcls vf/d Fkh\

7. fuEu vkys[kksa esa dkSu&dkSu ls vkys[k le; o rkieku osQ chp laHko gSa\ roZQ osQ lkFk
vius mÙkj nhft,A
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(i) (ii)

(iii) (iv)

13.2  oqQN vuqiz;ksx

nSfud thou esa vkius ns[kk gksxk fd fdlh Hkh lqfo/k dk ftruk vf/d mi;ksx vki djrs
gSa mruk gh vf/d mlosQ fy, ewY; nsuk gksrk gSA vxj vki fctyh vf/d [kpZ djrs gSa
rc vkidks fcy Hkh vf/d nsuk gksxkA vxj vki fctyh de [kpZ djrs gSa rks fcy Hkh de
vk,xkA ;g ,d mnkgj.k gS tgk¡ ,d jkf'k nwljh dks izHkkfor djrh gSA fctyh dk fcy]
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mi;ksx dh xbZ fctyh dh ek=kk ij fuHkZj djrk gSA ge dgrs gSa fd fctyh dh ek=kk ,d
eqDr ;k Lora=k pj gS tc fd fctyh dk fcy ,d vkfJr pj gSA ,slh jkf'k;ksa osQ laca/
dks ge vkys[k }kjk Hkh izn£'kr dj ldrs gSaA

lksfp,] ppkZ dhft, vkSj fyf[k,
,d dkj dh isVªksy Vadh dks Hkjus osQ fy, nh xbZ jkf'k [kjhns x, isVªksy dh ek=kk (yhVj
esa) }kjk fuf'pr gksrh gSA ;gk¡ ij dkSu lk pj Lora=k gS\ ppkZ dhft,A

mnkgj.k 3 : (ek=kk rFkk ewY;) fuEu rkfydk isVªksy dh ek=kk,¡ o mlosQ ewY; crkrh gS%

isVªksy dh ek=kk (yhVj esa) 10 15 20 25

isVªksy dk ewY; (#i;ksa esa) 500 750 1000 1250

bu vk¡dM+ksa dks n'kkZus osQ fy, vkys[k cukb,A

gy :

vko`Qfr 13-5

(i) vkb,] nksuksa v{kksa osQ fy, (vko`Qfr 13-5) mi;qDr iSekuk pqusaA
(ii) {kSfrt v{k ij isVªksy dh ek=kk n'kkZrs gSaA
(iii) ÅèokZ/j v{k ij ewY; n'kkZrs gSaA
(iv) (10, 500) , (15, 750), (20, 1000) rFkk (25, 1250) ¯cnqvksa dks vafdr djsaA
(v) ¯cnqvksa dks feykb,A
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ge ns[krs gSa fd vkys[k ,d ljy js[kk gSA (;g ,d jSf[kd vkys[k gS) ;g vkys[k ewy
¯cnq ls D;ksa xq”kjrk gS\ blosQ ckjs esa lksfp,A

;g vkys[k gesa oqQN rF;ksa osQ vuqeku yxkus esa lgk;d gks ldrk gSA eku yhft,] ge
tkuuk pkgrs gSa fd 12 yhVj isVªksy osQ fy, fdruk ewY; nsuk gksxk\

{kSfrt v{k ij 12 dh fLFkfr nsf[k,A 12 osQ fpÉ ij ÅèokZ/j js[kk osQ vuqowQy pydj
vkys[k dks ¯cnq P ij feyrs gSaA

¯cnq P ls {kSfrt js[kk osQ vuqowQy pydj ÅèokZ/j v{k ij igq¡prs gSa tgk¡ gesa og ¯cnq
feyrk gS] tks ` 600 mÙkj n'kkZrk gSA

;g vkys[k ,d ,slh fLFkfr dk gS] ftlesa nks jkf'k;k¡ lekuqikr esa gSaA oSQls\ ,slh fLFkfr;ksa
esa] vkys[k lnSo jSf[kd gh gksrs gSaA

mi;qDr pj.k %
1. vafdr dh tkus okyh jkf'k;k¡ tek

/u rFkk mlls v£tr C;kt Kkr dhft,A

2. x&v{k rFkk y&v{k ij n'kkZbZ tkus
okyh jkf'k;k¡ fu/kZfjr dhft,A

3. mi;qDr iSekus pqfu,A

4. ¯cnq vafdr dhft,A

5. ¯cnqvksa dks feykb,A

iz;kl dhft,
Åij osQ mnkgj.k esa] vkys[k ls Kkr dhft, fd ` 800 esa fdruk isVªksy [kjhnk tk ldrk gS\

mnkgj.k 4 : (ewy/u rFkk lk/kj.k C;kt)

,d cSad ofj"B ukxfjdksa dks muosQ tek /u ij 10% lk/kj.k C;kt nsrk gSA tek /u rFkk
ml ij v£tr ok£"kd lk/kj.k C;kt osQ lac/ dks n'kkZus osQ fy, ,d vkys[k [khafp,A bl
vkys[k ls fuEu Kkr dhft, %
(a) ` 250 tek djus ij izkIr C;ktA
(b) ` 70 C;kt izkIr djus osQ fy, fdruk /u tek djuk gksxk\

tek /u 1 o"kZ osQ fy, lk/kj.k C;kt

` 100
100 1 10

100

× ×
 = ` 10

` 200  
200 1 10

100

× ×

 = ` 20

` 300
300 1 10

100

× ×

 =  ` 30

` 500  
500 1 10

100

× ×

 =  ` 50

` 1000 ` 100

bu jkf'k;ksa ls fuEu rkfydk izkIr gksrh gS %

tek /u (` esa) 100 200 300 500 1000

ok£"kd lkú C;kt (` esa) 10 20 30 50 100
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(i) iSekuk % {kSfrt v{k ij 1 bdkbZ = ` 100
 ÅèokZ/j v{k ij 1 bdkbZ = ` 10

(ii) tek /u dks {kSfrt v{k ij n'kkZrs gSaA
(iii) lk/kj.k C;kt ÅèokZ/j v{k ij n'kkZrs gSaA
(iv) (100, 10), (200, 20), (300, 30), (500, 50) rFkk (1000, 100) ¯cnqvksa dks vafdr

dhft,A

vko`Qfr 13-6

(v) ¯cnqvksa dks feykb,A gesa vkys[k esa ,d ljy js[kk
izkIr gksrh gS_ (vko`Qfr 13-6)A
(a) {kSfrt v{k ij ` 250 ewy/u osQ fy,

ÅèokZ/j v{k ij ` 25 lk/kj.k C;kt gSA
(b) ÅèokZ/j v{k ij ` 70 C;kt osQ fy, {kSfrt

v{k ij ` 700 ewy/u gSA

mnkgj.k 5 : (le; vkSj nwjh) vthr yxkrkj 30 km/hour dh xfr ls LowQVj pykrk gSA
bl fLFkfr osQ fy, le;&nwjh osQ chp ,d vkys[k [khafp,A bl vkys[k ls Kkr dhft, %

(i) vthr dks 75 fdeh nwjh r; djus esa yxus okyk le;A

(ii) vthr }kjk 
1

3
2
 ?kaVs esa r; dh xbZ nwjhA

gy :
;k=kk osQ ?kaVs r; dh xbZ nwjh

1 ?kaVk 30 km

2 ?kaVs 2 × 30 = 60 km

3 ?kaVs 3 × 30 = 90 km

4 ?kaVs 4 × 30 = 120 km

D;k mnkgj.k 7 ,d lekuqikr dk
mnkgj.k gS\

iz;kl dhft,
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vko`Qfr 13-7

bu jkf'k;ksa ls fuEu rkfydk izkIr gksrh gS %

le; (?kaVksa esa) 1 2 3 4

r; dh xbZ nwjh (km esa) 30 60 90 120

(i) iSekuk % {kSfrt v{k] 2 bdkbZ = 1 ?kaVk

 ÅèokZ/j v{k] 1 bdkbZ = 10 km

(ii) {kSfrt v{k ij le; n'kkZrs gSaA

(iii) ÅèokZ/j v{k nwjh n'kkZrs gSaA

(iv) (1, 30), (2, 60), (3, 90) rFkk (4, 120) ¯cnqvksa dks vafdr dhft,A

(v) ¯cnqvksa dks feykb,A gesa ,d jSf[kd vkys[k izkIr gksrk gS_ (vko`Qfr 15-18)A
(a) ÅèokZ/j v{k ij 75 km nwjh ysus ij] mlosQ vuq:i {kSfrt v{k ij 2-5 ?kaVs yxsaxsA

(b) {kSfrt v{k ij 
1

3
2
 ?kaVs osQ vuq:i ÅèokZ/j v{k ij nwjh 105 km feyrh gSA

iz'ukoyh 13.2

1. mi;qDr iSekus iz;ksx djrs gq,] fuEu rkfydkvksa esa nh xbZ jkf'k;ksa osQ fy, vkys[k cukb, %

(a) lscksa dk ewY;
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geus D;k ppkZ dh\

lscksa dh la[;k 1 2 3 4 5

ewY; (` esa) 5 10 15 20 25

(b) dkj }kjk r; dh xbZ nwjh

le; (?kaVksa esa) 6 cts izkr% 7 cts izkr% 8 cts izkr% 9 cts izkr%

nwjh (km esa) 40 80 120 160

(i) 7-30 cts izkr% o 8 cts izkr% osQ varjky esa dkj }kjk fdruh nwjh r; dh xbZ\

(ii) dkj osQ 100 km nwjh r; dj ysus ij le; D;k Fkk\

(c)tek /u ij ok£"kd C;kt

tek /u (` esa) 1000 2000 3000 4000 5000

lkú C;kt (` esa) 80 160 240 320 400

(i) D;k vkys[k ewy ¯cnq ls xq”kjrk gS\

(ii) vkys[k ls ` 2500 dk ok£"kd C;kt Kkr dhft,A

(iii) ` 280 C;kt izkIr djus osQ fy, fdruk /u tek djuk gksxk\

2. fuEu rkfydkvksa osQ fy, vkys[k [khafp,A

(i) oxZ dh Hkqtk (cm esa) 2 3 3.5 5 6

ifjeki (cm esa) 8 12 14 20 24

D;k ;g jSf[kd vkys[k gS\

(ii) oxZ dh Hkqtk (cm esa) 2 3 4 5 6

{ks=kiQy (cm2 esa) 4 9 16 25 36

D;k ;g jSf[kd vkys[k gS\

1. vkys[kh; fp=k.k le>uk ljy gksrk gSA

2. js[kk&vkys[k tks ,d iw.kZ v[kafMr js[kk gks] ,d jSf[kd vkys[k dgykrk gSA

3. oxk±fdr dkx”k ij fdlh ¯cnq dh fLFkfr fu/kZfjr djus osQ fy, gesa x&funsZ'kkad rFkk  y&funsZ'kkad pkfg,A

4. ,d Lora=k pj rFkk vkfJr pj esa laca/ ,d vkys[k }kjk izn£'kr fd;k tkrk gSA
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iz'ukoyh 1.1

1. (i) 1 xq.kukRed rRled gSA (ii) Øefofues;rk
(iii) xq.kukRed izfrykse

2. lgpkfjrk

iz'ukoyh 2.1

1. x = 18 2. t = –1 3. x = –2 4. z = 
3

2
5. x = 5 6. x = 0

7. x = 40 8. x = 10 9. y = 
7

3
10. m = 

4

5

iz'ukoyh 2.2

1. x = 
27

10
2. n = 36 3. x = –5 4. x = 8 5. t = 2

6. m = 
7

5
7. t = – 2 8. y = 

2

3
9. z = 2 10. f = 0.6

iz'ukoyh 3.1

1. (a) 1, 2, 5, 6, 7 (b) 1, 2, 5, 6, 7 (c) 1, 2

(d) 2 (e) 1, 4

2. cjkcj Hkqtkvksa vkSj cjkcj dks.kksa okyk ,d cgqHkqt
(i) leckgq f=kHkqt (ii) oxZ (iii) le "kM~Hkqt

iz'ukoyh 3.2

1. (a) 360° – 250° = 110° (b) 360° – 310° = 50°

2. (i)
360

9

°
 = 40° (ii)

360

15

°
 = 24°

3.
360

24
 = 15 (Hkqtk,¡) 4. Hkqtkvksa dh la[;k = 24

5. (i) ugha (D;ksafd 360 dks 22 foHkkftr ugha djrk gSA)
(ii) ugha (D;ksafd izR;sd cfg"dks.k 180° – 22° = 158° gS] tks 360° dks foHkkftr ugha djrk gSA)

mÙkjekyk
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6. (a) D;ksafd leckgq f=kHkqt rhu Hkqtkvksa dk ,d lecgqHkqt gS] blfy, blosQ izR;sd var%dks.k dh U;wure
eki = 60° gSA

(b) (a) ls ge ns[k ldrs gSa fd lcls cM+k cfg"dks.k 120° gksxkA

iz'ukoyh 3.3

1. (i) BC (lEeq[k Hkqtk,¡ cjkcj gksrh gSaA) (ii) ∠ DAB (lEeq[k dks.k cjkcj gksrs gSaA)

(iii) OA (fod.kZ ijLij lef}Hkkftr djrs gSaA)

(iv) 180° ( fr;Zd js[kk osQ ,d gh vksj osQ var%dks.k] D;ksafd AB || DC )

2. (i) x = 80°; y = 100°; z = 80° (ii) x = 130°; y = 130°; z = 130°

(iii) x = 90°;  y = 60°;  z = 60° (iv) x = 100°;  y = 80°;  z = 80°

(v) y = 112°; x = 28°; z = 28°

3. (i) gks ldrk gS] ijarq vko';d ugha gSA
(ii) ugha_(,d lekarj prqHkqZt esa] lEeq[k Hkqtk,¡ cjkcj gksrh gSa] ijarq ;gk¡ AD ≠ BC gSA)
(iii) ugha_(,d lekarj prqHkqZt esa] lEeq[k dks.k cjkcj gksrs gSa] ijarq ;gk¡ ∠A ≠ ∠C gSA)

4.  mnkgj.kkFkZ] ,d irax 5. 108°; 72°; 6.  izR;sd dks.k ,d ledks.k gSA
7. x = 110°;  y = 40°;  z = 30°

8. (i) x = 6;  y = 9  (ii)   x = 3;  y = 13; 9.  x = 50°

10. NM || KL  (fr;Zd js[kk osQ ,d gh vksj osQ var%dks.k dk ;ksx 180° gSA) blfy,]  KLMN ,d leyac gSA
11. 60° 12. ∠P = 50°; ∠S = 90°

iz'ukoyh 3.4

1. (b), (c), (f), (g) vkSj (h) lR; gSa] vU; vlR; gSaA

2. (a) leprqHkqZt_ oxZ (b) oxZ_ vk;r

3. (i) ,d oxZ esa pkj Hkqtk,¡ gksrh gSa blfy, ;g ,d prqHkqZt gSA

(ii) ,d oxZ dh lEeq[k Hkqtk,¡ lekarj gksrh gSa_ blfy, ;g ,d lekarj prqHkqZt gSA

(iii) oxZ ,d ,slk lekarj prqHkZqt gksrk gS ftldh lHkh Hkqtk,¡ cjkcj gksrh gSa_ blfy, ;g ,d leprqHkqZt gSA

(iv) oxZ ,d ,slk lekarj prqHkqZt gksrk gS] ftlosQ lHkh dks.k ledks.k gksrs gSa_ blfy, ;g ,d vk;r gSA

4. (i) lekarj prqHkqZt_ leprqHkqZt_ oxZ_ vk;r

(ii) leprqHkqZt_ oxZ (iii) oxZ_ vk;r

5. blosQ nksuksa fod.kZ blosQ vH;arj esa fLFkr gksrs gSaA

6. AD || BC; AB ||DC  gSA blfy,] lekarj prqHkqZt ABCD esa] fod.kZ AC  dk eè;&¯cnq O gSA

iz'ukoyh 4.1

1. (i) 200 (ii) euksjatd (iii) 'kkL=kh; - 100, mi&'kkL=kh; - 200, euksjatd - 400, yksd - 300
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2. (i) lnhZ (ii) lnhZ - 150°, o"kkZ - 120°, xehZ - 90° (iii)   

4. (i) ¯gnh (ii) 30 vad (iii) gk¡ 5.

iz'ukoyh 4.2

1. (a) ifj.kke → A, B, C, D

(b) HT, HH, TH, TT [;gk¡ HT dk vFkZ gS fd igys flDosQ ij fpr (Head) vkSj nwljs flDosQ ij iV
(Tail) bR;kfnA]

2. fuEufyf[kr izkIr djus dh ?kVuk osQ ifj.kke %
(i) (a)  2, 3, 5 (b) 1, 4, 6

(ii) (a)   6 (b) 1, 2, 3, 4, 5

3. (a)
1

5
(b)

1

13
(c)

4

7

4. (i)
1

10
(ii)

1

2
(iii)

2

5
(iv)

9

10

5. gjk f=kT;[kaM izkIr djus dh izkf;drk = 
3

5
;  ,d ,slk f=kT;[kaM izkIr djus dh izkf;drk tks uhyk ugha gS = 

4

5
A

6. ,d vHkkT; la[;k izkIr djus dh izkf;drk = 
1

2
;  ,d ,slh la[;k izkIr djus dh izkf;drk tks vHkkT; ugha gS = 

1

2
_

5 ls cM+h la[;k izkIr djus dh izkf;drk = 
1

6
, 5 ls cM+h la[;k izkIr ugha djus dh izkf;drk = 

5

6

iz'ukoyh 5.1

1. (i) 1 (ii) 4 (iii) 1 (iv) 9 (v) 6 (vi) 9

(vii) 4 (viii) 0 (ix) 6 (x) 5

2. ;s la[;k,¡ fuEufyf[kr ij lekIr gksrh gSa %

(i) 7 (ii) 3 (iii) 8 (iv) 2 (v) 0 (vi) 2

(vii) 0 (viii) 0

3.
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3. (i),  (iii) 4. 10000200001, 100000020000001

5. 1020304030201, 1010101012 6. 20, 6, 42, 43

7. (i) 25 (ii) 100 (iii) 144

8. (i) 1 + 3 + 5 + 7 + 9 + 11 + 13

(ii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21

9. (i) 24 (ii) 50 (iii) 198

iz'ukoyh 5.2

1. (i) 1024 (ii) 1225 (iii) 7396 (iv) 8649 (v) 5041 (vi) 2116

2. (i) 6,8,10 (ii) 14,48,50 (iii) 16,63,65 (iv) 18,80,82

iz'ukoyh 5.3

1. (i) 1, 9 (ii) 4, 6 (iii) 1, 9 (iv) 5

2. (i), (ii), (iii) 3. 10, 13

4. (i) 27 (ii) 20 (iii) 42 (iv) 64 (v) 88 (vi) 98

(vii) 77 (viii) 96 (ix) 23 (x) 90

5. (i) 7; 42 (ii) 5; 30 (iii) 7, 84 (iv) 3; 78 (v) 2; 54 (vi) 3; 48

6. (i) 7; 6 (ii) 13; 15 (iii) 11; 6 (vi) 5; 23 (v) 7; 20 (vi) 5; 18

7. 49 8. 45 iafDr;k¡_ izR;sd iafDr esa 45 ikS/s 9. 900                 10.  3600

iz'ukoyh 5.4

1. (i) 48 (ii) 67 (iii) 59 (iv) 23 (v) 57 (vi) 37

(vii) 76 (viii) 89 (ix) 24 (x) 32 (xi) 56 (xii) 30

2. (i) 1 (ii) 2 (iii) 2 (iv) 3 (v) 3

3. (i) 1.6 (ii) 2.7 (iii) 7.2 (iv) 6.5 (v) 5.6

4. (i) 2; 20 (ii) 53; 44 (iii) 1; 57 (iv) 41; 28 (v) 31; 63

5. (i) 4; 23 (ii) 14; 42 (iii) 4; 16 (iv) 24; 43 (v) 149; 81

6. 21 m 7. (a)   10 cm (b) 12 cm

8. 24 ikS/s 9. 16 cPps

iz'ukoyh 6.1

1. (ii) vkSj (iv)

2. (i) 3 (ii) 2 (iii) 3 (iv) 5 (v) 10

3. (i) 3 (ii) 2 (iii) 5 (iv) 3 (v) 11

4. 20 ?kukHk
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igyk ,dinh % →

nwljk ,dinh % ↓

iz'ukoyh 6.2

1. (i) 4 (ii) 8 (iii) 22 (iv) 30 (v) 25 (vi) 24

(vii) 48 (viii) 36 (ix) 56

2. (i) vlR; (ii) lR; (iii) vlR; (iv) vlR; (v) vlR; (vi) vlR;

(vii) lR;

iz'ukoyh 7.1

1. (a) 1 : 2 (b) 1 : 2000 (c) 1 : 10

2. (a) 75% (b) 66
2

3
% 3. 28% fo|kFkhZ 4. 25 eSp 5. ` 2400

6. 10%, fØosQV → 30 yk[k;   iqQVckWy → 15 yk[k;   vU; [ksy → 5 yk[k

iz'ukoyh 7.2

1. ` 2835 2. ` 14560 3. ` 2000 4. ` 5000

5. ` 1050

iz'ukoyh 7.3

1. (i)  yxHkx 48980 (ii) 59535 2. 531616 (yxHkx) 3. ` 38640

iz'ukoyh 8.1

1. (i) 0 (ii) ab + bc + ac (iii) – p2q2 + 4pq + 9

(iv) 2(l2 + m2 + n2 + lm + mn + nl)

2. (a) 8a – 2ab + 2b – 15 (b) 2xy – 7yz + 5zx + 10xyz

(c) p2q – 7pq2 + 8pq – 18q + 5p + 28

iz'ukoyh 8.2

1. (i) 28p (ii) – 28p2 (iii) – 28p2q (iv) –12p4 (v) 0

2. pq; 50 mn; 100 x2y2; 12x3; 12mn2p

3.

2x –5y 3x2 – 4xy 7x2y –9x2y2

2x 4x2 –10xy 6x3 –8x2y 14x3y –18x3y2

–5y –10xy 25y2 –15x2y 20xy2 –35x2y2 45x2y3
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3x2 6x3 –15x2y 9x4 –12x3y 21x4y –27x4y2

– 4xy –8x2y 20xy2 –12x3y 16x2y2 –28x3y2 36x3y3

7x2y 14x3y –35x2y2 21x4y –28x3y2 49x4y2 – 63x4y3

–9x2y2 –18x3y2 45x2y3 –27x4y2 36x3y3 – 63x4y3 81x4y4

4. (i) 105a7 (ii) 64pqr (iii) 4x4y4 (iv) 6abc

5. (i) x2y2z2 (ii) – a6 (iii) 1024y6 (iv) 36a2b2c2 (v) – m3n2p

iz'ukoyh 8.3

1. (i) 4pq + 4pr (ii) a2b – ab2 (iii) 7a3b2 + 7a2b3

(iv) 4a3 – 36a (v) 0

2. (i) ab + ac + ad (ii) 5x2y + 5xy2 – 25xy

(iii) 6p3 – 7p2 + 5p

(iv) 4p4q2 – 4p2q4 (v) a2bc + ab2c + abc2

3. (i) 8a50 (ii)
3

5
− x3 y3 (iii) – 4p4q4 (iv) x10

4. (a) 12x2 – 15x + 3; (i) 66 (ii)
3

2

−

(b) a3 + a2 + a + 5; (i) 5 (ii) 8 (iii) 4

5. (a) p2 + q2 + r2 – pq – qr – pr (b) – 2x2 – 2y2 – 4xy + 2yz + 2zx

(c) 5l2 + 25ln (d) – 3a2 – 2b2 + 4c2 – ab + 6bc – 7ac

iz'ukoyh 8.4

1. (i) 8x2 + 14x – 15  (ii) 3y2 – 28y + 32 (iii) 6.25l2 – 0.25m2

(iv) ax + 5a + 3bx + 15b (v) 6p2q2 + 5pq3 – 6q4 (vi) 3a4 + 10a2b2 – 8b4

2. (i) 15 – x – 2x2 (ii) 7x2 + 48xy – 7y2 (iii) a3 + a2b2 + ab + b3

(iv) 2p3 + p2q – 2pq2 – q3

3. (i) x3 + 5x2 – 5x (ii) a2b3 + 3a2 + 5b3 + 20 (iii) t3 – st + s2t2 – s3

(iv) 4ac (v) 3x2 + 4xy – y2 (vi) x3 + y3

(vii) 2.25x2 – 16y2 (viii) a2 + b2 – c2 + 2ab

iz'ukoyh 9.1

1. 0.88 m2 2. 7 cm 3. 660 m2 4. 252 m2

5. 45 cm2 6. 24 cm2, 6 cm 7. ` 810 8. 140 m

9. 119 m2 10. T;ksfr dh fof/ ls {ks=kiQy = 
2 21 15

2 (30 15) m 337.5 m
2 2

× × × + = ,

dfork dh fof/ ls {ks=kiQy = 
2 21

( 15 15 15 15) m 337.5 m
2

× × + × =

11. 80 cm2, 96 cm2, 80 cm2, 96 cm2
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iz'ukoyh 9.2

1. (a) 2. 144 m 3. 10 cm 4. 11 m2

5. 5 oSQu
6. lekurk → nksuksa dh cjkcj Å¡pkb;k¡ gSa_ varj → ,d csyu gS vkSj nwljk ?ku gSA ?ku dk i`"Bh; {ks=kiQy

vf/d gSA
7. 440 m2 8. 322 cm 9. 1980 m2 10. 704 cm2

iz'ukoyh 9.3

1. (a) vk;ru (b) i`"Bh; {ks=kiQy (c) vk;ru
2. csyu B dk vk;ru vf/d gSA csyu B dk i`"Bh; {ks=kiQy vf/d gSA
3. 5 cm 4. 450 5. 1 m 6. 49500 L

7. (i) pkj xquk   (ii)   vkB xquk 8. 30 ?kaVs

iz'ukoyh 10.1

1. (i)
1

9
(ii)

1

16
(iii) 32

2. (i)
3

1

(– 4)
(ii) 6

1

2
(iii) (5)4 (iv) 2

1

(3)
(v)

3

1

( 14)−

3. (i) 5 (ii)
1

2
(iii) 29 (iv) 1 (v)

81

16

4. (i) 250 (ii)
1

60
5. m = 2 6. (i)   –1 (ii)

512

125

7. (i)

4625

2

t
(ii) 55

iz'ukoyh 10.2

1. (i) 8.5 × 10– 12 (ii) 9.42 × 10– 12 (iii) 6.02 × 1015

(iv) 8.37 × 10– 9 (v) 3.186 × 1010

2. (i) 0.00000302 (ii) 45000 (iii) 0.00000003

(iv) 1000100000 (v) 5800000000000 (vi) 3614920

3. (i) 1 × 10– 6 (ii) 1.6 × 10–19 (iii) 5 × 10– 7

(iv) 1.275 × 10–5 (v) 7 × 10–2

4. 1.0008 × 102

iz'ukoyh 11.1

1. ugha 2. yky jax osQ Hkkx 1 4 7 12 20

ewy feJ.k osQ Hkkx 8 32 56 96 160
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3. 24 Hkkx 4. 700 cksry 5. 10– 4 cm; 2 cm 6. 21 cm

7. (i) 2.25 × 107 fØLVy (ii) 5.4 × 106 fØLVy 8. 4 cm

9. (i) 6 m (ii) 8 m 75 cm 10. 168 km

iz'ukoyh 11.2

1. (i), (iv), (v) 2. 4 → 25,000;  5 → 20,000;  8 → 12,500;  10 → 10,000;  20 → 5,000

,d fotsrk dks nh xbZ /ujkf'k fotsrkvksa dh la[;k osQ O;qRØekuqikrh gSA

3. 8 → 45°,  10 → 36°,  12 → 30° (i) gk¡ (ii) 24° (iii) 9

4. 6 5. 4 6. 3 fnu 7. 15 ckWDl

8. 49 e'khu 9.
1

1
2

?kVa s 10. (i)  6 fnu     (ii)   6 O;fDr  11.  40 feuV

iz'ukoyh 12.1

1. (i) 12 (ii) 2y (iii) 14pq (iv) 1 (v) 6ab (vi) 4x

(vii) 10 (viii) x2y2

2. (i) 7(x – 6) (ii) 6(p – 2q) (iii) 7a(a + 2) (iv) 4z(– 4 + 5z2)

(v) 10 lm(2l + 3a) (vi) 5xy(x – 3y) (vii) 5(2a2 – 3b2 + 4c2)

(viii) 4a(– a + b – c) (ix) xyz(x + y + z) (x) xy(ax + by + cz)

3. (i) (x + 8) (x + y) (ii) (3x + 1) (5y – 2) (iii) (a + b) (x – y)

(iv) (5p + 3) (3q + 5) (v) (z – 7) (1 – xy)

iz'ukoyh 12.2

1. (i) (a + 4)2 (ii) (p – 5)2 (iii) (5m + 3)2 (iv) (7y + 6z)2

(v) 4(x – 1)2 (vi) (11b – 4c)2 (vii) (l – m)2 (viii) (a2 + b2)2

2. (i) (2p – 3q) (2p + 3q) (ii) 7(3a – 4b) (3a + 4b) (iii) (7x – 6) (7x + 6)

(iv) 16x3(x – 3) (x + 3) (v) 4lm (vi) (3xy – 4) (3xy + 4)

(vii) (x – y – z) (x – y + z) (viii) (5a – 2b + 7c) (5a + 2b – 7c)

3. (i) x(ax + b) (ii) 7(p2 + 3q2) (iii) 2x(x2 + y2 + z2)

(iv) (m2 + n2) (a + b) (v) (l + 1) (m + 1) (vi) (y + 9) (y + z)

(vii) (5y + 2z) (y – 4) (viii) (2a + 1) (5b + 2) (ix) (3x – 2) (2y – 3)

4. (i) (a – b) (a + b) (a2 + b2) (ii) (p – 3) (p + 3) (p2 + 9)

(iii) (x – y – z) (x + y + z) [x2 + (y + z)2] (iv) z(2x – z) (2x2 – 2xz + z2)

(v) (a – b)2 (a + b)2

5. (i) (p + 2) (p + 4) (ii) (q – 3) (q – 7) (iii) (p + 8) (p – 2)

iz'ukoyh 12.3

1. (i)
3

2

x
(ii) – 4y (iii) 6pqr (iv)

22

3
x y (v) –2a2b4
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2. (i)
1

(5 6)
3

x − (ii) 3y4 – 4y2 + 5 (iii) 2(x + y + z)

(iv)
21

( 2 3)
2

x x+ + (v) q3 – p3

3. (i) 2x – 5 (ii) 5 (iii) 6y (iv) xy (v) 10abc

4. (i) 5(3x + 5) (ii) 2y(x + 5) (iii)
1

( )
2

r p q+ (iv) 4(y2 + 5y + 3)

(v) (x + 2) (x + 3)

5. (i) y + 2 (ii) m – 16 (iii) 5(p – 4) (iv) 2z(z – 2) (v)
5

( )
2

q p q−

(vi) 3(3x – 4y) (vii) 3y(5y – 7)

iz'ukoyh 13.1

1. (a) 36.5° C (b)  nksigj 12 cts (c) nksigj 1 cts] nksigj 2 cts

(d) 36.5° C; nksigj 1 cts ls nksigj 2 cts osQ chp esa x-v{k ij fLFkr ¯cnq nksigj 1 cts vkSj nksigj
2 cts dks n'kkZus okys ¯cnqvksa ls lenwjLFk gS] blfy, ;g nksigj 1 ctdj 30 feuV dk le;
izn£'kr djsxkA blh izdkj]  y-v{k ij 36° C vkSj 37° C osQ chp dk ¯cnq 36.5° C dks izn£'kr djsxkA

(e) izkr% 9 cts ls izkr% 10 cts rd] izkr% 10 cts ls izkr% 11 cts rd] nksigj 2 cts ls nksigj
3 cts rd

2. (a) (i) ` 4 djksM+ (ii) ` 8 djksM+
(b) (i) ` 7 djksM+ (ii) 8.5 djksM+ (yxHkx)
(c) ` 4 djksM+ (d) 2005

3. (a) (i) 7 cm (ii) 9 cm

(b) (i) 7 cm (ii) 10 cm

(c) 2 cm (d) 3 cm (e) nwljk lIrkg (f) igyk lIrkg

(g) nwljs lIrkg osQ var esa

4. (a) eaxy] 'kqØ] jfo (b) 35° C (c) 15° C (d) c`gLifrokj

6. (a) 4 bdkbZ = 1 ?kaVk (b)
1

3
2

 ?kaVs (c) 22 km

(d) gk¡] ;g vkys[k osQ {kSfrt Hkkx ls n£'kr gksrk gSA (izkr% 10 cts ls izkr% 10%30 rd)

(e) izkr% 8 cts vkSj izkr% 9 cts osQ chp esa

7. (iii) laHko ugha gSA

iz'ukoyh 13.2

1. (b) (i)  20 km   (ii)   izkr% 7.30 cts (c)  (i)  gk¡     (ii)   ̀  200    (iii)   ` 3500

2. (a) gk¡ (b) ugha
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osQoy [ksy osQ fy,

1. ikbFkkxksfj;u f=kdksa osQ ckjs esa oqQN vkSj
ge ikbFkkxksfj;u f=kdksa (Pythagorean triplets) dks ,d izdkj 2m, m2 – 1, m2 + 1 ls fy[kuk ns[k pqosQ gSaA
,d ikbFkkxksfj;u f=kd a, b, c dk vFkZ a2 + b2 = c2 gSA ;fn ge nks izko`Qr la[;kvksa m vkSj n dk iz;ksx
djsa (m > n) rFkk a = m2 – n2, b = 2mn vkSj c = m2 + n2 ysa] rks ge ns[k ldrs gSa fd c2 = a2 + b2 gSA
bl izdkj]  m > n osQ lkFk] ge m vkSj n osQ fofHkUu ekuksa osQ fy, izko`Qr la[;k,¡ a, b, c ,slh cuk ldrs
gSa fd os ikbFkkxksfj;u f=kd cuk,¡A
mnkgj.kkFkZ] m = 2, n = 1 yhft,A
rc] a = m2 – n2 = 3, b = 2mn = 4, c = m2 + n2 = 5, ,d ikbFkkxksfj;u f=kd gSA (bldh tk¡p dhft,!)
m = 3, n = 2, osQ fy, ge izkIr djrs gSaA
a = 5, b = 12, c = 13 tks iqu% ,d ikbFkkxksfj;u f=kd gSA
m vkSj n osQ oqQN vkSj eku yhft, rFkk bl izdkj osQ vkSj vf/d f=kd tfur dhft,A

2. tc ikuh terk gS] rks mlosQ vk;ru esa 4% dh o`f¼ gks tkrh gSA 221 cm3 ciZQ cukus osQ fy, fdrus ikuh
dh vko';drk gksxh\

3. ;fn pk; dk ewY; 20% c<+ tk,] rks mldh [kir esa fdrus izfr'kr dh deh dh tk, fd ml ij gksus
okys O;; essa dksbZ o`f¼ u gks\

4. lekjksgh iqjLdkj (Ceremony Awards) 1958 esa izkjaHk gq,A rc iqjLdkj thrus osQ fy, 28 Jsf.k;k¡ FkhaA
1993 esa 81 Jsf.k;k¡ FkhaA
(i) 1958 esa fn, iqjLdkjksa dh la[;k 1993 osQ iqjLdkjksa dh la[;k dk fdrus izfr'kr gS\
(ii) 1993 esa fn, iqjLdkjksa dh la[;k 1958 osQ iqjLdkjksa dh la[;k dk fdrus izfr'kr gS\

5. Hk¡ojksa osQ >qaM esa ls 
1

15
ok¡ Hkkx dnac osQ iwQy ij tk cSBk] 

1

3
 fl¯yf?kjh osQ iwQy ij rFkk bu nks la[;kvksa

osQ varj dk frxquk mM+dj oqQVt osQ iq"i ij tk cSBkA rc >qaM esa osQoy nl Hk¡ojs gh jg x,A >qaM esa
izkjaHk esa fdrus Hk¡ojs Fks\ [è;ku nhft, fd dnac] flfy¯?kjh vkSj oqQVt iwQyksa osQ isM+ gSaA ;g leL;k
chtxf.kr osQ ,d izkphu Hkkjrh; xzaFk esa ls yh xbZ gSA]

6. fdlh oxZ dk {ks=kiQy Kkr djus osQ fy,] 'ks[kj us oxZ osQ {ks=kiQy dk lw=k iz;ksx fd;k] tcfd mlosQ fe=k
e:iQ us oxZ osQ ifjeki dk lw=k iz;ksx fd;kA vk'p;Z dh ckr gS fd nksuksa osQ mÙkj la[;kRed :i ls ,d
gh FksA eq>s crkb, fd ftl oxZ ij os dk;Z dj jgs Fks mldh Hkqtk dh bdkb;ksa dh la[;k D;k gSA

7. ,d oxZ dk {ks=kiQy la[;kRed :i ls viuh Hkqtk osQ 6 xqus ls de gSA ,sls oqQN oxks± dh lwph cukb,
ftuesa ,slk gksrk gSA

8. D;k ;g lHkao gS fd ,d yac o`Ùkh; csyu dk vk;ru la[;kRed :i ls mlosQ oØ i`"Bh; {ks=kiQy osQ
cjkcj gksxk\ ;fn gk¡] rks crkb, dcA

9. yhyk us vius tUe fnu ij oqQN fe=kksa dks pk; ij vkeaf=kr fd;kA mldh ek¡ us ijkslus osQ fy, ,d est
ij oqQN IysV vkSj oqQN iwfj;k¡ j[k nhaA ;fn yhyk izR;sd IysV esa 4 iwfj;k¡ j[krh gS] rks ,d IysV [kkyh
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jg tkrh gSA ;fn og izR;sd IysV esa 3 iwfj;k¡ j[krh gS] rks 1 iwjh cp tkrh gSA est ij j[kh gqbZ IysVksa
vkSj iwfj;ksa dh la[;k,¡ Kkr dhft,A

10. D;k ,slh dksbZ la[;k gS] tks vius ?ku osQ cjkcj gS] ijarq vius oxZ osQ cjkcj ugha gS\ ;fn gk¡] rks og
la[;k Kkr dhft,A

11. la[;kvksa 1 ls 20 rd dks ,d iafDr esa bl izdkj O;ofLFkr dhft, fd fdUgha nks vklUu la[;kvksa dk
;ksx ,d iw.kZ oxZ gksA

mÙkjekyk

2. 212
1

2
cm3 3.

2
16 %

3
4. (i) 34.5% (ii) 289%

5. 150

6. 4 bdkb;k¡
7. Hkqtk = 1, 2, 3, 4, 5 bdkb;k¡
8. gk¡ tc f=kT;k = 2 bdkb;k¡
9. iwfj;ksa dh la[;k = 16, IysVksa dh la[;k = 5

10. – 1

11. ,d rjhdk ;g gS] 1, 3, 6, 19, 17, 8 (1 + 3 = 4, 3 + 6 = 9 bR;kfn) oqQN vkSj rjhdksa ls iz;kl dhft,A

osQoy [ksy osQ fy,
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