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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+kQh 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 vkt+knh 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, t+: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 f”kanxh vkSj dk;Z'kSyh esa dkI+kQh 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

u;h fnYyh funs'kd
fnukad 20 uoacj 2006  jk"Vªh; 'kSf{kd vuqla/ku

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 vf/xe osQ volj çnku djus ij T+kksj fn;k x;k gSA bl i`"BHkwfe esa] jk"Vªh; 'kSf{kd

vuqlaèkku 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

jk"Vªh; ikB~;p;kZ :ijs[kk 2005 (NCF-2005)] cPps esa xf.krh;dj.k dh {kerk fodflr
djus dh vko';drk dh vksj laosQr djrk gSA mlesa ;g fufnZ"V fd;k x;k gS fd xf.kr i<+us
dk mn~ns'; osQoy ifjek.kkRed ifjdyuksa esa leFkZ gksuk gh ugha gS] vfirq cPps esa ,slh
{kerk,¡ Hkh fodflr djuk gS ftuls og fo'o ls vius laca/ iqu%ifjHkkf"kr djus esa leFkZ
gks losQA NCF-2005 bl ckr ij Hkh cy nsrh gS fd cPpksa esa roZQ.k laca/h {kerk,¡ rFkk
vodk'k vkSj vkdk'kh; :ikarj.kksa (spatial transformations) dks le>us dh {kerk,¡ fodflr
gksa] lkFk gh bu nksuksa dk ekufld fp=k.k djus dh {kerk Hkh fodflr gksA NCF-2005 ;g
flI+kQkfj'k djrk gS fd xf.kr dks xw<+rk dh vksj /hjs&/hjs vxzlj gksus dh vko';drk gS] ;|fi
bldk izkjaHk ltho ,oa Bksl vuqHkoksa vkSj ekWMYl }kjk gksrk gSA izfr:iksa (Patterns) dks le>
dj mudk O;kidhdj.k djuk bl fo"k; osQ xw<+ ,oa roZQ'kkflr LoHkko ls laca/ LFkkfir djus
esa ,d egRoiw.kZ pj.k gSA

ge ;g Hkh tkurs gSa fd mPp izkFkfed vkSj ekè;fed d{kkvksa osQ vf/dka'k cPpksa esa
xf.kr dk ,d Hk; mRiUu gks tkrk gS rFkk ;gh fo|kfFkZ;ksa }kjk fo|ky; esa viuk vè;;u vkxs
tkjh u j[kus osQ dbZ dkj.kksa esa ls ,d dkj.k gSA NCF-2005 esa Hkh bl leL;k dk mYys[k
fd;k x;k gS rFkk blosQ fujkdj.k osQ fy, mlesa ,d lqlaxr ,oa vFkZiw.kZ dk;ZØe fodflr
djus dh vko';drk ij cy fn;k x;k gSA xf.kr f'k{k.k osQ vo/kj.kkdj.k dh
vko';drk] cPpksa dks /kj.kkvksa dks [kkstus rFkk leL;kvksa dks gy djus dh fof/;k¡ fodflr
djus dk volj] iznku djrh gS] vkSj ;g NCF-2005 esa mtkxj gq, fl¼karksa dh vk/kjf'kyk
Hkh gSA

d{kk VI esa geus ,d ,slk dk;ZØe fodflr djus dh izfØ;k dk 'kqHkkjaHk fd;k
Fkk tks cPpks a es a /kj.kkvksa dh jpuk djus dh {kerk fodflr djus osQ lkFk gh xf.kr
osQ xw<+ LoHkko dks le>us esa lgk;rk djsaA NCF-2005 esa fn, x, lq>koksa osQ vuq:i] iz'uksa
dks fofo/ izdkj ls gy djus osQ volj iznku djus dk rFkk cPpksa dks fofo/ ;qfDr;k¡] tks ,d
nwljs ls fHkUu gksa] [kkstus osQ fy, izksRlkfgr djus dk ,d iz;Ru fd;k x;k gSA laf{kIr fof/;k¡
vkSj ,YxksfjFe jVus osQ LFkku ij ekSfyd fl¼karksa osQ lkFk dk;Z djus ij cy fn;k x;k gSA

d{kk VII dh ikB~;iqLrd esa bl Hkkouk dks tkjh j[kk x;k gS rFkk ,slh Hkk"kk dk iz;ksx
djus dk iz;kl fd;k x;k gS] ftls cPps Lo;a i<+ losaQ vkSj le> losaQA ;g i<+kbZ lewgksa esa
;k O;fDrxr :i ls gks ldrh gS rFkk oqQN LFkkuksa ij blesa vè;kid }kjk lgk;rk vkSj leFkZu
iznku djus dh vko';drk iM+ ldrh gSA geus fofHkUu izdkj osQ mnkgj.kksa dks lfEefyr djus
rFkk cPpksa }kjk Lo;a vius iz'u cukus osQ volj iznku djus dk iz;Ru Hkh fd;k gSA vusd
fp=kksa dks lfEefyr djosQ] bl iqLrd osQ :i dks vkd"kZd cuk;k x;k gSA iqLrd esa cPps osQ
efLr"d dks lfØ; :i ls O;Lr j[kus dk iz;kl fd;k x;k gS rFkk ;g cPps dks vuko';d

Rationalised 2023-24



viii

tfVy inksa vkSj la[;kvksa ls tw>us osQ LFkku ij vo/kj.kkvksa dks iz;ksx djus ,oa Lo;a viuh
lajpukvksa dks fodflr djus osQ volj iznku djrh gSA

ge ;g vk'kk djrs gSa fd ;g iqLrd lHkh cPpksa dk xf.kr lh[kus osQ muosQ iz;klksa esa
lgk;d gksxh rFkk muesa xf.kr dh 'kfDr ,oa lqanjrk dh ljkguk djus dk lkeF;Z tkx`r djsxhA
ge ;g Hkh vk'kk djrs gSa fd os izkFkfed LowQyksa esa lh[kh xbZ vo/kj.kkvksa ,oa oqQ'kyrkvksa
dk iqukoZyksdu djus vkSj mUgsa n`<+ cukus esa leFkZ gks ik,¡xsA ge xf.kr dh uhao dks etcwr
djus dh vk'kk djrs gSa ftlosQ vk/kj ij cPps dk mPprj vè;;u ,oa mldk nSfud thou
le`¼ gks losQA

bl ikB~;iqLrd dks fodflr djus okyh lfefr esa vusd vuqHkoh vè;kid lfEefyr gSa
ftUgksaus ny dks cPpksa ,oa LowQy osQ n`f"Vdks.k ls voxr djk;kA gekjs ny esa ,sls Hkh lnL;
Fks ftUgksaus xf.kr f'k{kk ij vuqla/ku fd;k gS rFkk os xf.kr dh iqLrosaQ vusd o"kks± ls fy[krs
vk jgs gSaA gekjs ny us cPpksa osQ eu ls xf.kr dk Hk; nwj djus rFkk mls LowQy osQ ckgj Hkh
nSfud thou dk ,d Hkkx cukus dk iz;kl fd;k gSA geus ns'k osQ fofHkUu Hkkxksa osQ oqQN vkSj
f'k{kdksa ls ppkZ dh rFkk ;FkklaHko muosQ lq>koksa vkSj fVIif.k;ksa dks iqLrd esa lfEefyr fd;kA

var esa] eSa izks- o`Q".k oqQekj] funs'kd] ,u-lh-bZ-vkj-Vh-_]izks-th-jfoanzk] la;qDr funs'kd]
,u-lh-bZ-vkj-Vh_ izks-gqoqQe flag] vè;{k] Mh-bZ-,l-,e- osQ izfr viuk vkHkkj izdV djuk
pkgw¡xk ftUgksaus eq>s vkSj esjs ny dks ;g pqukSrhiw.kZ 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,
vkHkkj izdV djrk gw¡A eSa ,u-lh-bZ-vkj-Vh- osQ izks-,l-osQ-flag xkSre] MkW- oh-ih-flag vkSj
MkW- vk'kqrks"k osQ-o>yokj dk] tks bl lfefr osQ lnL; Hkh gSa] bl dk;Z dks vius dBksj ifjJe
}kjk laHko cukus osQ fy, vkHkkjh gw¡A var esa] eq>s ,u-lh-bZ-vkj-Vh- osQ izdk'ku foHkkx dk
mudh lgk;rk vkSj lq>ko osQ fy, Hkh /U;okn djuk pkfg, rFkk fo|k Hkou osQ mu O;fDr;ksa
dk Hkh /U;okn djuk pkfg,] ftUgksaus bl iqLrd osQ fuekZ.k esa lgk;rk dhA

lkexzh fodflr djus dh izfØ;k fujarj pyrh jgrh gS vkSj ge bl iqLrd dks vkSj
vf/d csgrj cukus dh vk'kk j[krs gSaA bl iqLrd ij lq>koksa ,oa fVIif.k;ksa dk lg"kZ Lokxr
fd;k tk,xkA

MkW- ân;dkar nhoku
eq[; lykgdkj

ikB~;iqLrd fodkl lfefr
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vè;kid osQ fy, nks 'kCn

;g iqLrd d{kk VI esa izkjaHk dh xbZ izfØ;k dks etcwrh iznku djrs gq, mls vkxs tkjh j[krh
gSA geus vkiosQ lkFk jk"Vªh; ikB~;p;kZ :ijs[kk 2005 (NCF-2005) esa fufgr eq[; eqíksa ij
ppkZ dh FkhA bu eqíksa esa 'kkfey Fks] xf.kr dks cPpksa dh {kerkvksa osQ fodkl ls tksM+uk rFkk tfVy
ifjdyuksa vkSj ,YxksfjFeksa osQ vuqlj.k le> ,oa le> dh :ijs[kk dk fuekZ.k djukA cPpksa osQ
efLr"d esa xf.krh; fopkj osQoy crkus ;k O;k[;k,¡ nsus ls fodflr ugha gksrs gSaA cPpksa dks xf.kr
lh[kus] xf.kr esa vkRefo'okl tkx̀r djus rFkk mlosQ ewyHkwr fopkjksa dks le>us osQ fy, mUgsa
vo/kj.kkvksa dh viuh Lo;a dh ,d :ijs[kk cukuh pkfg,A blosQ fy, mUgsa ,d ,slh d{kk dh
vko';drk gksxh ftlesa os fopkj foe'kZ dj losaQ] leL;kvksa osQ gy [kkstsa] u, iz'u cukdj
osQoy mudks gy djus dh fof/;k¡ fodflr djosQ mUgsa gy gh u djsa] vfirq Lo;a dks le>
esa vkus okyh viuh Hkk"kk esa ifjHkk"kk,¡ Hkh cuk losaQA t:jh ugha gS fd ;s ifjHkk"kk,¡] vkn'kZ
ifjHkk"kkvksa dh rjg O;kid vkSj ifjiw.kZ gksaA

xf.kr dh d{kk esa cPpksa dks ikB~;iqLrd vkSj vU; lanHkZ xzaFk le>cw>dj i<+us esa lgk;rk
djuk t:jh gSA lkekU;r% ;g ekuk tkrk gS fd lkexzh dk i<+us ls xf.kr dh i<+kbZ dk dksbZ
laca/ ugha gS ysfdu ;g Hkh lR; gS fd mPprj xf.kr dk Kku vftZr djus osQ fy,
ikB~;lkexzh i<+dj mls le>uk t:jh gksrk gSA xf.kr dh ikB~;lkexzh esa laf{kIr Hkk"kk dk iz;ksx
fd;k tkrk gSA bls i<+us osQ fy, laf{kIrrk rFkk fpÉksa ls O;ogkj djus dh {kerk] roZQlaxr
;qfDr;ksa dks le>uk vkSj oqQN dkj.kksa ,oa izfrca/ksa dh vko';drk dks le>uk t:jh gSA
xf.krh; dFkuksa dks lkekU; dFkuksa esa ifjofrZr djus osQ rFkk lkekU; dFkuksa dks xf.krh; dFkuksa
esa ifjofrZr djus osQ vH;kl dh cPpksa dks vko';drk gSA ge pkgsaxs fd cPps Hkk"kk dk iz;ksx
mfpr 'kCnksa }kjk iwjs vkRefo'okl ls djsa vkSj xf.krh; dFkuksa }kjk laokn LFkkfir dj losaQA

mPp izkFkfed Lrj dh xf.kr ,d cM+h pqukSrh gS] ftls cPps osQ vuqHko vkSj mlosQ
ifjos'k osQ djhc jgus dh nksgjh Hkwfedk vnk djuh gksrh gSA cPps izk;% osQoy /kj.kkvksa ls
lacaf/r dk;ks± dks djus esa leFkZ ugha gks ikrsA muosQ vuqHkoksa ls tqM+h lanHkks± vkSj ekWMYl dh
lqfo/k dh mUgsa vko';drk gksrh gS] ftlls os vFkZ <¡w<+ ikrs gSaA ;g voLFkk gekjs lkeus ,d
,slh pqukSrh izLrqr djrh gS ftlesa gesa cPpksa dks lanHkks± }kjk O;Lr j[krs gq, /hjs&/hjs mUgsa bl
fuHkZjrk ls nwj ys tkuk gSA blfy, tgk¡ cPps lanHkks± esa fufgr fl¼karksa dh igpku dj ldus
esa leFkZ gksa ogk¡ ;g Hkh vko';d gS fd os mu lanHkks± rd lhfer ;k mu ij fuHkZj u gks tk,¡A
tSls&tSls ge feMy LowQy esa vkxs c<+rs tk,¡xs] oSls&oSls cPpksa ls ,slk djus dh gekjh vis{kk,¡
Hkh c<+rh tk,¡xhA

xf.kr lh[kuk osQoy gyksa ;k fof/;ksa dks ;kn j[kuk ugha gS vfirq ;g tkuuk gS fd iz'uksa
osQ gy fdl izdkj fudkys tk,¡A leL;k gy djus dh ;qfDr;k¡] fo|kfFkZ;ksa dks le>nkjh ls
lkspus osQ volj iznku djrh gSa rFkk mUgsa fof/;k¡ vkSj izfØ;k,¡ le>us ,oa mudh jpuk djus
;ksX; cukrh gSaA os u, Kku dh jpuk esa ewd xzg.kdrkZ u cudj ,d lfØ; izfrHkkxh cu tkrs
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gSaA fo|kfFkZ;ksa ls ;g visf{kr gS fd os leL;k dks igpku dj mls ifjHkkf"kr djsa] laHkkfor gyksa
dks pqusa ;k cuk,¡ rFkk t:jr iM+us ij pj.kksa dks lq/kjsa ;k iqu% cuk,¡A bl izfØ;k esa vè;kid
dh Hkwfedk ,d ekxZn'kZd ,oa lgk;d osQ :i esa ifjofrZr gks tkrh gSA fo|k£Fk;ksa dks
fØ;kdyki ,oa pqukSfriw.kZ leL;kvksa osQ lkFk&lkFk leL;k gy djus osQ vusd vuqHko iznku
djus pkfg,A

dksbZ leL;k izLrqr gksus ij cPpksa us mls O;ofLFkr :i ls fy[kus vFkkZr~ fMdksM djus dh
vko';drk gSA mUgsa leL;k gy djus esa mi;qDr Kku dks igpkuuk rFkk mlosQ fy, ,d
ekWMy rS;kj djuk vko';d gSA ;g ekWMy ,d fpf=k; :i esa vFkok ,d fufeZr fLFkfr osQ
:i esa gks ldrk gSA gesa ;g è;ku esa j[kuk pkfg, fd T;kfefr esa miifÙk;ksa osQ fuekZ.k djus
esa tks vko`Qfr;k¡ cukbZ tkrh gSa os vkn'kZ foekjfgr vko`Qfr;ksa osQ ekWMy gSaA rFkkfi ;s ekWMy]
vadxf.kr vkSj chtxf.kr dh leL;kvksa dks gy djus esa vko';d Bksl ekWMyksa dh rqyuk esa
vf/d xw<+ gSaA leL;kvksa dks NksVs Hkkxksa esa foHkDr djosQ mi;qDr ekWMy cukus dh {kerk osQ
fodkl djus esa] mUgsa Lo;a dh ;qfDr;ksa dk fodkl djus esa rFkk leL;kvksa dk fo'ys"k.k djus
esa] cPpksa dh lgk;rk djuk vR;f/d vko';d gSA oqQN fu/kZfjr ,YxksfjFe osQ LFkku ij ;g
lc gksuk pkfg,A

f'k{kdksa ls lg;ksx'khy f'k{kk dks izksRlkfgr djus dh vis{kk dh tkrh gSA vkil osQ
mn~ns';iw.kZ okrkZyki ls cPps cgqr oqQN lh[krs gSaA gekjh d{kk,¡ fo|kfFkZ;ksa esa ijLij Li/kZ osQ
LFkku ij ,d nwljs ls lh[kus dh bPNk ,oa {kerk fodflr djsaA okrkZyki djuk] 'kksj djuk
ugha gksrk gS vkSj ijke'kZ ysuk udy djuk ugha gSA ;g ,d pqukSfr gksxh fd d{kk esa d{kk lewgksa
dk fuekZ.k fd;k tk, tks ,d nwljs osQ lkFk jgdj ykHkkfUor gks losaQ rFkk gj cPpk vius lewg
osQ KkuktZu esa oqQN ;ksxnku dj losQA f'k{kdksa dks ;g è;ku j[kuk gksxk fd fHkUu&fHkUu cPps
vkSj fofHkUu lewg] vyx&vyx ;qfDr;ksa dk iz;ksx djsaxsA buesa oqQN ;qfDr;k¡ vf/d dk;Z{ke
izrhr gksaxh vkSj oqQN de dk;Z{keA ;s izR;sd lewg }kjk fd, x, ekWMfyax dks iznf'kZr djsaxh
rFkk iz;qDr fd, x, fopkjksa dh izfØ;k dks lwfpr djsaxhA lcls vPNh ;qfDr dks Nk¡Vuk ,oa
xyr ;qfDr;ksa dks uhpk fn[kkuk vuqfpr gksxkA lHkh ;qfDr;ksa dks fjdkWMZ djosQ mudk fo'ys"k.k
djus dh vko';drk gSA ;g djrs le; bl ckr ij ppkZ djuk vko';d gS fd oqQN ;qfDr;k¡
D;ksa vliQy jghaA ,d lewg osQ :i esa iwjh d{kk vliQy o vizHkkoh ;qfDr;ksa dks lq/kj dj
mUgsa lgh cuk ldrh gSA bldk vFkZ ;g gS fd oqQN ;qfDr;ksa dks xyr ;k vuqi;qDr ekudj
vyx fudkyus osQ ctk, gj ;qfDr dks iw.kZ cukus dh vko';drk gSA fofo/ ;qfDr;ksa osQ izHkko
ls xf.kr dh le> xgjh gksxh rFkk vU; O;fDr;ksa ls lh[kus dh {kerk c<+sxhA blls bl ckr
dk egÙo le>us esa mUgsa lgk;rk gksxh fd os D;k dj jgs FksA

le>us osQ fy, iwNrkN ,d LokHkkfod izfØ;k gS ftlosQ }kjk fo|kFkhZ Kku dh izkfIr ,oa
mldk fuekZ.k djrs gSaA ;g izfØ;k lgt fujh{k.kksa ls Hkh vkjaHk gks ldrh gS vkSj varr% Kku
dh izkfIr ,oa mlosQ fuekZ.k osQ lkFk lekIr gksrh gSA [kkstus okys] [kqys fljs osQ (open ended)]
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izklafxd] =kqfV igpkuus okys bR;kfn izdkj osQ iz'uksa osQ mnkgj.kksa }kjk Hkh bldh lgk;rk dh
tkuh pkfg,A fo|kfFkZ;ksa osQ lEeq[k pqukSfriw.kZ iz'u izLrqr djus pkfg,A mnkgj.k osQ rkSj ij
T;kfefr esa ;s iz'u bl izdkj osQ gks ldrs gSa] tSls] Bkslksa osQ fy, mi;qDr tkyksa dk iz;ksx]
Nk;k [ksy] VqdM+s dkVus bR;kfnA vadxf.kr esa ge mUgsa laca/ksa dks [kkstus] laca/ksa dk
O;kidhdj.k djus] izfr:iksa vkSj fu;eksa dks [kkstdj muosQ chth; laca/ cukus bR;kfn osQ fy,
dg ldrs gSaA

cPpksa dks roZQlaxr ;qfDr;k¡ iznku djus] roZQlaxr ;qfDr;ksa dk vuqlj.k djus rFkk izLrqr
;qfDr;ksa esa dfe;k¡ Kkr djus osQ voljksa dh vko';drk gSA mudks miifÙk dh okaNuh;rk dks
le>us osQ fy, ;g vko';d gSA

;g og Lrj gS tgk¡ T;kfefr tSls fo"k; ,d vkSipkfjd Lrj esa izos'k djsaxsA fo|kfFkZ;ksa dks
,sls fØ;kdyki djus osQ volj nsa ftuls mudh jpukRedrk vkSj dYiuk'kfDr dk fodkl
gksxk] lkFk gh] os ljy T;kfefr; midj.kksa }kjk T;kfefr; 'kCnkoyh ,oa laca/ksa dh [kkst dj
losaQxsA iqjkus ,oa tfVy iz'uksa osQ mÙkj <w¡<+us okyk fo"k;] bl izfrek osQ LFkku ij] [kkst vkSj
jpuk djus ls lacaf/r ,d fo"k; osQ :i esa xf.kr dh izfrek mHkjuh pkfg,A iz'uksa osQ gy
fofo/ izdkjksa ls <w¡<+us osQ fy, cPpksa dks izksRlkfgr djuk vko';d gSA leL;k,¡ gy djrs
le; vusd oSdfYid ,YxksfjFe~ ,oa ;qfDr;ksa osQ mi;ksx dh vko';drk dks le>uk muosQ
fy, vko';d gSA

iw.kk±d] fHkUu ,oa n'keyo] lefefr tSls fo"k;ksa dks fiNyh d{kkvksa esa vè;;u fd, x,
muosQ vkjafHkd Hkkxksa ls laca/ tksM+dj izLrqr fd;k x;k gSA vè;k;ksa dks ,d nwljs ls tksM+us
dk iz;kl fd;k x;k gS rFkk izkjafHkd vè;k;ksa esa izLrqr fd, x, fopkjksa dks ckn esa vkus okys
vè;k;ksa dh vo/kj.kk,¡ fodflr djus esa iz;ksx fd;k x;k gSA

o`Qi;k] ½.kkRed iw.kk±d] ifjes; la[;k] T;kfefr esa dFkuksa dh [kkst vkSj Bksl vkdkjksa osQ
fp=k.k tSls fopkjksa ij i;kZIr le; nsaA

gesa vk'kk gS fd ;g iqLrd cPpksa dks vkuaniwoZd xf.kr lh[kus esa lgk;rk djsxh rFkk blesa
lfEefyr dh xbZ vo/kj.kkvksa osQ izfr muesa vkRefo'okl tkx`r djsxhA ge O;fDrxr rFkk
lkewfgd fopkj djus osQ volj iznku djus dh flI+kQkfj'k djrs gSaA lkewfgd ppkZ,¡ d{kk dh
,d fu;fer fo'ks"krk cu tk, ftlls fo|kFkhZ xf.kr osQ ckjs esa fo'oLr gks tk,¡ vkSj xf.kr
dk Hk; Hkwrdky dh ckr gks tk,A

bl iqLrd osQ fo"k; esa vkidh fVIif.k;ksa] ,oa lq>koksa dk ge Lokxr djsaxs rFkk vk'kk djrs
gSa fd vius vè;kiu osQ nkSjku fodflr fd, x, vH;klksa] fØ;kdykiksa vkSj dk;ks± dks vki
gesa Hkstsaxs rkfd ge mUgsa vkxkeh laLdj.kksa esa lfEefyr dj losaQA
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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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ikB~;iqLrd fodkl lfefr

vè;{k] foKku vkSj xf.kr lykgdkj lfefrvè;{k] foKku vkSj xf.kr lykgdkj lfefrvè;{k] foKku vkSj xf.kr lykgdkj lfefrvè;{k] foKku vkSj xf.kr lykgdkj lfefrvè;{k] foKku vkSj xf.kr lykgdkj lfefr
t;ar fo".kq ukjyhdj] bfefjVl izksI+ksQlj] baVj ;wfuoflZVh lsaVj iQWkj vWlVªkWukWfe ,aM
vWLVªksfiQfT+kDl (IUCCA)] x.ks'kf[kaM] iq.ks ;wfuoflZVh] iq.ks (egkjk"Vª)

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

eq[; leUo;d
gqoqQe flag] izkssI+ksQlj ,oa foHkkxkè;{k (vodk'k izkIr)] 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 vaxzsT+kh laLdj.k)] Mh-bZ-,l-,e-]
,u-lh-bZ-vkj-Vh-] u;h fnYyh
,p-lh-iz/ku] izkssI+ksQlj] gkseh HkkHkk foKku f'k{kk osaQnz] Vh-vkbZ-,iQ-vkj-] eqacbZ (egkjk"Vª)
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-flag] izokpd] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] ubZ fnYyh
lqjs'k oqQekj flag xkSre] izkssI+ksQlj] 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] ih-th-Vh-] ineir fla?kkfu;k f'k{kk osaQnz] dkuiqj (mÙkj izns'k)

fganh vuqoknd

Mh-vkj-'kekZ] ih-th-Vh-] tokgj uoksn; fo|ky;] 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] xhrk lhfu;j lsosaQMjh LowQy ua- 2] lqYrkuiqjh] fnYyh

lnL; leUo;d
vk'kqrks"k osQ- o>yokj] izkssI+ksQlj] 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 fu#iek lkguh]
Vh-th-Vh] egkohj fnaxcj tSu lhfu;j lsosaQMjh LowQy] t;iqj jktLFkku_ MkW- :gh iQkfrek]
Vh-th-Vh-] tkfe;k feMy LowQy] u;h fnYyh_ nhfIr ekFkqj] Vh-th-Vh-] enlZ baVjuS'kuy LowQy]
u;h fnYyh_ osQ-ckykth] Vh-th-Vh-] osaQnzh; fo|ky;] nksuheykbZ] dukZVd_ vfer ctkt]
Vh-th-Vh-] lh-vkj-ih-,iQ ifCyd LowQy] fnYyh_ vkseyrk flag] Vh-th-Vh-] isz>saVs'ku dkWUOgsaV
lhfu;j lsosaQMjh LowQy] fnYyh_ ukxs'k eksus] Vh-th-Vh-] nzfoM+ gkbZ LowQy] okbZ] egkjk"Vª_
xksj[kukFk 'kekZ] ih-th-Vh-] tokgj uoksn; fo|ky;] esljk] jkaph] >kj[kaM_ vt; oqQekj flag]
Vh-th-Vh-] jketl lhfu;j lsosaQMjh LowQy] ua-3] fnYyh_ jkfx.kh lqcze.;u] Vh-th-Vh-]
,l-vkj-Mh-,iQ- foosdkuan fo|ky;] pSUubZ] rfeyukMq_ jktoqQekj /ou] ih-th-Vh-]
xhrk lhfu;j lsosaQMjh LowQy ua-2] fnYyh_ MkW- lat; eqn~fxy] izoDrk] lh-vkbZ-bZ-Vh-]
,u-lh-bZ-vkj-Vh-] u;h fnYyh_ MkW- lq"kek t;jFk] izokpd] Mh-MCY;w-,l-] ,u-lh-bZ-vkj-Vh-]
u;h fnYyh_ MkW- eksuk ;kno] izoDrk] Mh-MCY;w-,l-] ,u-lh-bZ-vkj-Vh-] u;h fnYyhA

ifj"kn~] MkW- jke vorkj (vodk'k izkIr izksI+ksQlj] ,u-lh-bZ-vkj-Vh-)] lykgdkj]
Mh-bZ-,l-,e] ,u-lh-bZ-vkj-Vh] u;h fnYyh ,oa MkW- vkj-ih-ekS;Z] çokpd] 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

ifj"kn~ fganh :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% izrki flag jkor] izoDrk]
,l-lh-bZ-vkj-Vh_ xqM+xk¡o_ dfork [kcZ] Vh-th-Vh] osaQnzh; fo|ky;] u;h fnYyh_ Mh-ih-ok".ksZ;]
ih-th-Vh_ osaQnzh; fo|ky; ua-1] fnYyh_ Mh-osQ-'kekZ] Vh-th-Vh-] jktdh; izfrHkk fodkl
fo|ky;] fnYyh_ Mh-vkj-'kekZ] ih-th-Vh-] tokgj uoksn; fo|ky;] fnYyh_ panz'ks[kj flag]
Vh-th-Vh-] luche ,osQMeh] okjk.klh] mÙkj izns'k_ ch-,e-xqIrk] ih-th-Vh-] Mk;jsDVjsV vkWiQ
,T;qosQ'ku] fnYyh (vodk'kizkIr)_ th-Mh-<y] izokpd] ,u-lh-bZ-vkj-Vh (vodk'kizkIr)]
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+ksQlj gqoqQe flag] foHkkx izeq[k]
Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] dh vkHkkjh gSA
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ifj"kn~ lTtkn gSnj valkjh] ujs'k oqQekj] jkosQ'k oqQekj] ujfxl bLyke Mh-Vh-ih- vkWijsVj_
,y-vkj-Hkkjrh] vo/ fd'kksj ¯lg] dkWih ,fMVj_ vfHkeU;w eksgkarh] fjrw >k] :ch oqQekjh
izwiQ jhMj_ 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 gkfnZd vkHkkj Kkfir djrh gSA

ifj"kn~ bl laLdj.k osQ iqul±;kstu osQ fy,] ikB~;ozQe] ikB~;iqLrd vkSj fo"k; lkexzh osQ
fo'ys"k.k gsrq fn, x, egRoiw.kZ lg;ksx osQ fy, ,u-lh-bZ-vkj-Vh- osQ foKku ,oa xf.kr f'k{kk
foHkkx osQ lnL;ksa&& vk'kqrks"k o>yokj] çksI+ksQlj] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh_
Vh-ih- 'kekZ] çksI+ksQlj] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-] u;h fnYyh_ vkSj jkgqy lksIkQV]
ih-th-Vh-] ,;j IkQkslZ xksYMu twcyh Ldwy] lqczrks ikoZQ] u;h fnYyh_ xqjizhr HkVukxj] fjlkslZ
ilZu] lh-ch-,l-bZ- osQ izfr vkHkkj O;Dr djrh gSA
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fo"k;&lwph

vkeq[k iii
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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)
n~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 fln~f/ 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`n~f/ 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± n~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 n~okjk iznRr
vf/dkjksa dks izofrZr djkus dk mipkjA
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iw.kk±d 1

1.1  iw.kk±dksa osQ ;ksx ,oa O;odyu osQ xq.k
geus d{kk 6 esa iw.kZ la[;kvksa vkSj iw.kk±dksa osQ fo"k; esa i<+k gSA lkFk gh] iw.kk±dksa dks tksM+us vkSj
?kVkus osQ fu;eksa dk Hkh vè;;u fd;k gSA

1.1.1  ;ksx osQ varxZr laòr

ge lh[k pqosQ gSa fd nks iw.kZ la[;kvksa dk ;ksx iqu% ,d iw.kZ la[;k gh gksrh gS A mnkgj.kr%
17 + 24 = 41 gS] tks fd iqu% ,d iw.kZ la[;k gS A ge tkurs gSa fd ;g xq.k iw.kZ la[;kvksa osQ
;ksx dk lao`r xq.k dgykrk gS A

vkb, ns[ksa fd D;k ;g xq.k iw.kk±dksa osQ fy, Hkh lR; gS vFkok ughaA iw.kk±dksa osQ oqQN ;qXe
uhps fn, tk jgs gSa A uhps nh gqbZ lkj.kh dks nsf[k, vkSj bls iwjk dhft, %

dFku izs{k.k

(i) 17 + 23 = 40 ifj.kke ,d iw.kk±d gS A

(ii) (–10) + 3 = _____ ______________

(iii) (–75) + 18 = _____ ______________

(iv) 19 + (–25) = – 6 ifj.kke ,d iw.kk±d gS A

(v) 27 + (–27) = _____ ______________

(vi) (–20) + 0 = _____ ______________

(vii) (–35) + (– 10) = _____ ______________

vki D;k ns[krs gSa \ D;k nks iw.kk±dksa dk ;ksx ges'kk ,d iw.kk±d izkIr djrk gS \

D;k vkidks iw.kk±dksa dk dksbZ ,slk ;qXe feyk ftldk ;ksx iw.kk±d ugha gS \

v
è;

k;
 
 
 
1

iw.kk±d
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D;ksafd iw.kk±d dk ;ksx ,d iw.kk±d gksrk gS] blfy, ge dgrs gSa fd iw.kk±d ;ksx osQ varxZr
lao`r (closed) gksrs gSa \

O;kid :i esa] fdUgha nks iw.kk±dksa a rFkk b osQ fy, a + b ,d iw.kk±d gksrk gS A

1.1.2  O;odyu osQ varxZr laòr

tc ge ,d iw.kk±d dks nwljs iw.kk±d esa ls ?kVkrs gSa] rks D;k gksrk gS \ D;k ge dg ldrs gSa
fd mudk varj Hkh ,d iw.kk±d gksrk gS \
fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku izs{k.k

(i) 7 – 9 = – 2 ifj.kke ,d iw.kk±d gS A

(ii) 17 – (– 21) = _______ ______________

(iii) (– 8) – (–14) = 6 ifj.kke ,d iw.kk±d gS A

(iv) (– 21) – (– 10) = _______ ______________

(v) 32 – (–17) = _______ ______________

(vi) (– 18) – (– 18) = _______ ______________

(vii) (– 29) – 0 = _______ ______________

vki D;k ns[krs gSa\ D;k iw.kk±dksa dk dksbZ ,slk ;qXe gS ftldk varj iw.kk±d ugha gS \ D;k
ge dg ldrs gSa fd iw.kk±d O;odyu osQ varxZr lao`r gSa \ gk¡] ge dg ldrs gSa fd iw.kk±d
O;odyu osQ varxZr lao`r gksrs gSa A

vr%] ;fn a vkSj b nks iw.kk±d gSa] rks a – b Hkh ,d iw.kk±d gksrk gS A D;k iw.kZ la[;k,¡ Hkh
bl xq.k dks larq"V djrh gSa \

1.1.3  Øefofues; xq.k

ge tkurs gSa fd 3 + 5 = 5 + 3 = 8 gS, vFkkZr~ nks iw.kZ la[;kvksa dks fdlh Hkh Øe esa tksM+k tk
ldrk gS A nwljs 'kCnksa esa] iw.kZ la[;kvksa osQ fy, ;ksx Øefofues; gksrk gS A

D;k blh dFku dks ge iw.kk±dksa osQ fy, Hkh dg ldrs gSa \
ge ikrs gSa fd 5 + (– 6) = –1 vkSj (– 6) + 5 = –1 gSA

blfy, 5 + (– 6) = (– 6) + 5 gSA

D;k fuEufyf[kr leku gSa \
(i) (– 8) + (– 9) vkSj (– 9) + (– 8)

(ii) (– 23) + 32 vkSj 32 + (– 23)

(iii) (– 45) + 0 vkSj 0 + (– 45)
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ik¡p vU; iw.kk±dksa osQ ;qXeksa osQ fy, ,slk iz;kl dhft, A D;k vkidks iw.kk±dksa dk dksbZ ,slk
;qXe feyrk gS ftlosQ fy, iw.kk±dksa dk Øe cny nsus ls mudk ;ksx Hkh cny tkrk gS A fu%lUnsg
ugha A ;ksx iw.kk±dksa osQ fy, Øefofues; gksrk gS A
O;kid :i esa] fdUgha nks iw.kk±dksa a vkSj b, osQ fy, ge dg ldrs gSa fd

a + b = b + a

l ge tkurs gSa fd O;odyu iw.kZ la[;kvksa osQ fy, Øefofues; ugha gS A D;k ;g iw.kk±dksa
osQ fy, Øefofues; gS \

iw.kk±d 5 ,oa (–3)  yhft,A D;k 5 – (–3) ,oa (–3) –5 leku gSa \ ugha] D;ksafd

5 – ( –3) = 5 + 3 = 8 gS ,oa (–3) – 5 = – 3 – 5 = – 8 gSA

iw.kk±dksa osQ de ls de ik¡p fofHkUu ;qXe yhft, vkSj bl dFku dh tk¡p dhft, A

ge ;g fu"d"kZ fudkyrs gSa fd O;odyu iw.kk±dksa osQ fy, Øefofues; ugha gS A

1.1.4  lkgp;Z xq.k

fuEufyf[kr mnkgj.kksa dks nsf[k, %

iw.kk±dksa –3, –2 ,oa –5 dks yhft, A

(–5) + [(–3) + (–2)] vkSj [(–5) + (–3)] + (–2) ij è;ku nhft,A

izFke ;ksx esa (–3) vkSj (–2) dks feykdj ,d lewg cuk;k x;k gS vkSj nwljs ;ksx eas
(–5) ,oa (–3) dks feykdj ,d lewg cuk;k x;k gS A ge bldh tk¡p djsaxs fd D;k gedks
fofHkUu ifj.kke izkIr gksrs gSa A

(–5) + [(–3) + (–2)] [(–5) + (–3)] + (–2)

bu nksuksa gh fLFkfr;ksa esa gesa –10 izkIr gksrk gS A

vFkkZr~] (–5) + [(–3) + (–2)] = [(–5) + (–2)] + (–3)

blh izdkj] –3 , 1 vkSj  –7 dks yhft, A

( –3) + [1 + (–7)] = –3 + __________ = __________

[(–3) + 1] + (–7) = –2 + __________ = __________

D;k (–3) + [1 + (–7)] ,oa [(–3) + 1] + (–7) leku gSa \
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bl izdkj osQ ik¡p vkSj mnkgj.k yhft, A vki ,slk dksbZ mnkgj.k ugha ik,¡xs ftlosQ fy,
bl rjg osQ ;ksx fofHkUu gSa A ;g n'kkZrk gS fd iw.kk±dksa osQ fy, ;ksx lgpkjh (associative) gksrk
gSA O;kid :i esa] iw.kk±dksa a, b vkSj c osQ fy, ge dg ldrs gSa fd

a + (b + c) = (a + b) + c

1.1.5  ;ksT; rRled

tc ge fdlh iw.kZ la[;k esa 'kwU; dks tksM+rs gSa] rks gesa ogh iw.kZ la[;k izkIr gksrh gS A iw.kZ
la[;kvksa osQ fy, 'kwU; ,d ;ksT; rRled (additive identity) gS A D;k ;g iw.kk±dksa osQ fy, Hkh
,d ;ksT; rRled gS \

fuEufyf[kr dks nsf[k, vkSj fjDr LFkkuksa dh iw£r dhft,%
(i) (– 8) + 0  = – 8 (ii) 0 + (– 8) = – 8

(iii) (–23) + 0 = _____ (iv) 0 + (–37) = –37

(v) 0 + (–59) = _____ (vi) 0 + _____ = – 43

(vii) – 61 + _____ = – 61 (viii) _____ + 0 = _____

mi;qZDr mnkgj.k n'kkZrs gSa fd 'kwU;] iw.kk±dksa osQ fy, Hkh ,d ;ksT; rRled gS A vki fdUgha
ik¡p vU; iw.kk±dksa esa 'kwU; tksM+dj bls lR;kfir dj ldrs gSa A

O;kid :i esa] fdlh Hkh iw.kk±d a osQ fy,]
a + 0 = a = 0 + a

mnkgj.k 1 ,sls iw.kk±d ;qXe fyf[k, ftudk

(a) ;ksx –3 gS (b) varj –5 gS

(c) varj 2 gS (d) ;ksx 0 gS

iz;kl dhft,
1. ,d ,slk iw.kk±d ;qXe fyf[k, ftlds ;ksx ls gesa fuEufyf[kr izkIr gksrk gS %

(a) ,d Í.kkRed iw.kk±d (b) 'kwU;

(c) nksuksa iw.kk±dksa ls NksVk ,d iw.kk±d (d) nksuksa iw.kk±dksa esa ls dsoy fdlh

,d ls NksVk iw.kk±d

(e) nksuksa iw.kk±dksa ls cM+k ,d iw.kk±d

2. ,d ,slk iw.kk±d ;qXe fyf[k, ftlds varj ls gesa fuEufyf[kr izkIr gksrk gS %

(a) ,d Í.kkRed iw.kk±d (b) 'kwU;

(c) nksuksa iw.kk±dksa ls NksVk ,d iw.kk±d (d) nksuksa iw.kk±dksa esa ls dsoy fdlh

(e) nksuksa iw.kk±dksa ls cM+k ,d iw.kk±d ,d ls cM+k iw.kk±d
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gy (a) – 1, – 2, ∵ (–1) + (–2) = –3 ;k – 5, 2, ∵ (–5) + 2 = –3

(b) – 9, – 4, ∵ (–9) – (– 4) = –5 ;k – 2, 3, ∵ (–2) – 3 = –5

(c) – 7, – 9, ∵ (–7) – (–9) = 2 ;k 1, – 1, ∵ 1 – (–1) = 2

(d) – 10, 10, ∵ (–10) + 10 = 0 ;k 5, – 5, ∵ 5 + (–5) = 0

D;k vki bu mnkgj.kksa esa vkSj vf/d ;qXe fy[k ldrs gSa \

iz'ukoyh 1.1

1. ,slk iw.kk±d ;qXe fyf[k, ftldk

(a) ;ksx –7 gS (b) varj –10 gS (c) ;ksx 0 gS

2. (a) ,d ,slk Í.kkRed iw.kk±d ;qXe fyf[k, ftldk varj 8 gS A

(b) ,d Í.kkRed iw.kk±d vkSj ,d /ukRed iw.kk±d fyf[k, ftudk ;ksx –5 gS A

(c) ,d Í.kkRed iw.kk±d vkSj ,d /ukRed iw.kk±d fyf[k, ftudk varj –3 gS A

3. fdlh iz'uksÙkjh osQ rhu mÙkjksrj pDdjksa (rounds) esa Vhe A }kjk izkIr fd, x, vad – 40,

10, 0 Fks vkSj Vhe B }kjk izkIr fd, x, vad 10, 0, – 40 Fks A fdl Vhe us vfèkd vad
izkIr fd, \ D;k ge dg ldrs gSa fd iw.kk±dksa dks fdlh Hkh Øe esa tksM+k tk ldrk gS \

4. fuEufyf[kr dFkuksa dks lR; cukus osQ fy, fjDr LFkkuksa dh iwfrZ dhft,%

(i) (–5) + (– 8) = (– 8) + (............)

(ii) –53 + ............ = –53

(iii) 17 + ............ = 0

(iv) [13 + (– 12)] + (............) = 13 + [(–12) + (–7)]

(v) (– 4) + [15 + (–3)] = [– 4 + 15] + ............

1.2  iw.kk±dksa dk xq.ku
ge iw.kk±dksa dk ;ksx ,oa O;odyu dj ldrs gSa A vkbZ, vc lh[ksa fd iw.kk±dksa dks oSQls xq.kk
fd;k tkrk gSA

1.2.1  ,d /ukRed vkSj ,d Í.kkRed iw.kk±d dk xq.ku

ge tkurs gSa fd iw.kZ la[;kvksa dk xq.ku ckj&ckj ;ksx gS A

mnkgj.kr%] 5 + 5 + 5 = 3 × 5 = 15

D;k vki iw.kk±dksa osQ ;ksx dks Hkh blh izdkj fu:fir dj ldrs gSa \

fuEufyf[kr la[;k js[kk ls ge ikrs gSa fd (–5) + (–5) + (–5) = –15 gSA

–20 –15 –10 –5 0
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ijarq bls ge fuEufyf[kr :i esa Hkh fy[k ldrs gSa%

(–5) + (–5) + (–5) = 3 × (–5)

blfy,] 3 × (–5) = –15

blh izdkj]  (– 4) + (– 4) + (– 4) + (– 4) + (– 4) = 5 × (– 4) = –20

vkSj (–3) + (–3) + (–3) + (–3) = __________ = __________

lkFk gh] (–7) + (–7) + (–7) = __________ = __________

vkb, ns[ksa fd la[;k js[kk dk mi;ksx fd, fcuk ,d /ukRed iw.kk±d ,oa ,d Í.kkRed iw.kk±d
dk xq.kuiQy oSQls Kkr fd;k tk,A

vkb, ,d vU; izdkj ls 3 × (–5) Kkr djsa A loZizFke 3 × 5 Kkr dhft, vkSj izkIr
xq.kuiQy ls igys Í.k (–) jf[k, A vki –15 izkIr djrs gSa A vFkkZr~ –15 izkIr djus osQ fy,
ge – (3 × 5) izkIr djrs gSa A

blh izdkj] 5 × (– 4) = – (5×4) = – 20 gSA

blh izdkj] fuEufyf[kr dks Kkr dhft, %

4 × (– 8) = _____ = _____ , 3 × (– 7) = _____ = _____

6 × (– 5) = _____ = _____ , 2 × (– 9) = _____ = _____

bl fof/ dk mi;ksx djrs gq,] ge ikrs gSa fd

10 × (– 43) = _____ – (10 × 43) = – 430

vHkh rd geus iw.kk±dksa dks (/ukRed iw.kk±d) × (Í.kkRed iw.kk±d) osQ :i esa
xq.kk fd;k gS A

vkb, vc budks (Í.kkRed iw.kk±d) × (/ukRed iw.kk±d) osQ :i esa xq.kk djsa A

loZizFke ge –3 × 5 Kkr djrs gSa A

;g Kkr djus osQ fy, fuEufyf[kr iSVuZ dks nsf[k,%

ge ikrs gSa % 3 × 5 = 15

2 × 5 = 10 = 15 – 5

1 × 5 = 5 = 10 – 5

0 × 5 = 0 = 5 – 5

blfy,] –1 × 5 = 0 – 5 = –5

–2 × 5 = –5 – 5 = –10

–3 × 5 = –10 – 5 = –15

Kkr dhft,%

(i) 6 × (–19)

(ii) 12 × (–32)

(iii) 7 × (–22)

iz;kl dhft,

la[;k js[kk dk mi;ksx djrs
gq,] Kkr dhft,%

4 × (– 8),

8 × (–2),

3 × (–7),

10 × (–1)

iz;kl dhft,
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iz;kl dhft,

ge igys gh izkIr dj pqosQ gSa fd    3 × (–5) = –15

vr%] ge ikrs gSa fd (–3) × 5 = –15 = 3 × (–5)

bl izdkj osQ iSVuks± dk mi;ksx djrs gq,] ge (–5) × 4 = –20 = 5 × (– 4) Hkh izkIr djrs gSa A

iSVuks± dk mi;ksx djrs gq,] (– 4) × 8, (–3) × 7, (– 6) × 5 vkSj (– 2) × 9 Kkr dhft, vkSj tk¡p
dhft, fd D;k

(– 4) × 8 = 4 × (– 8), (– 3) × 7 = 3 × (–7), (– 6) × 5 = 6 × (– 5)

vkSj (– 2) × 9 = 2 × (– 9) gS\

bldk mi;ksx djrs gq,] ge (–33) × 5 = 33 × (–5) = –165 izkIr djrs gSaA

bl izdkj] ge ikrs gSa fd ,d /ukRed iw.kk±d vkSj ,d Í.kkRed iw.kk±d dks xq.kk djrs
le; ge mudks iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSa vkSj xq.kuiQy ls igys Í.k fpÉ (–) j[k
nsrs gaS A bl izdkj gesa ,d Í.kkRed iw.kk±d izkIr gksrk gS A

 1. Kkr dhft,%

(a) 15 × (–16) (b) 21 × (–32)

(c) (– 42) × 12 (d) –55 × 15

 2. tk¡p dhft, fd D;k

(a) 25 × (–21) = (–25) × 21 gSA

(b) (–23) × 20 = 23 × (–20) gSA

bl izdkj osQ ik¡p vkSj mnkgj.k fyf[k, A

O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa osQ fy,] ge dg ldrs gSa fd%

a × (– b) = (– a) × b = – (a × b)

1.2.2  nks Í.kkRed iw.kk±dksa dk xq.ku

D;k vki xq.kuiQy  (–3) × (–2) Kkr dj ldrs gSa \

fuEufyf[kr dks nsf[k, %

–3 × 4 = – 12

–3 × 3 = –9 = –12 – (–3)

–3 × 2 = – 6 = –9 – (–3)

–3 × 1 = –3 = – 6 – (–3)

–3 × 0 = 0   = –3 – (–3)
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iz;kl dhft,

–3 × (–1) = 0 – (–3) = 0 + 3 = 3

–3 × (–2) = 3 – (–3) = 3 + 3 = 6

D;k vkidks dksbZ iSVuZ fn[kkbZ nsrk gS \ è;ku nhft, fd xq.kuiQy oSQls ifjo£rr gq, gSa A
bu izs{k.kksa osQ vk/kj ij] fuEufyf[kr dks iwjk dhft, %

–3 × –3 = _____, –3 × – 4 = _____

vc bu xq.kuiQyksa dks nsf[k, vkSj fjDr LFkkuksa dh iw£r dhft,%
– 4 × 4 = –16

– 4 × 3 = –12  = –16 + 4

– 4 × 2 =  _____ = –12 + 4

– 4 × 1 = _____

– 4 × 0 = _____

– 4 × (–1) = _____

– 4 × (–2) = _____

– 4 × (–3) = _____

bu iSVuks± ls ge ns[krs gSa fd
(–3) × (–1) = 3 = 3 × 1

(–3) × (–2) = 6 = 3 × 2

(–3) × (–3) = 9 = 3 × 3

vkSj (– 4) × (–1) = 4 = 4 × 1

blfy,] (– 4) × (–2) = 4 × 2   =  _____

(– 4) × (–3) = _____ = _____

vr% bu xq.kuiQyksa dks ns[krs gq, ge dg ldrs gSa fd nks Í.kkRed iw.kk±dksa dk xq.kuiQy ,d
/ukRed iw.kk±d gksrk gSA ge nks Í.kkRed iw.kk±dksa dks iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSa
vkSj xq.kuiQy ls igys /ukRed fpÉ (+) j[k nsrs gSa A

bl izdkj] ge ikrs gSa fd (–10) × (–12) = +120 = 120 gSA

blh izdkj] (–15) × (– 6) = +90 = 90 gSA

O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa a ,oa b osQ fy,]
(– a) × (– b) = a × b

Kkr dhft,:  (–31) × (–100), (–25) × (–72), (–83) × (–28)

[ksy 1

(i) ,d ,slk cksMZ yhft, ftl ij –104 ls 104 rd osQ iw.kk±d vafdr gksa] tSlk fd vkÑfr
esa n'kkZ;k x;k gS A

(ii) ,d FkSys esa nks uhys ikls vkSj nks yky ikls yhft, A uhys iklksa ij vafdr ¯cnqvksa dh
la[;k /ukRed iw.kk±dksa dks n'kkZrh gaS vkSj yky iklksa ij vafdr ¯cnqvksa dh la[;k
Í.kkRed iw.kk±dksa dks n'kkZrh gSa A

iz;kl dhft,

(i) (–5) × 4, ls 'kq: djrs gq,] (–5) × (– 6) Kkr
dhft, A

(ii) (– 6) × 3 ls 'kq: djrs gq,] (– 6) × (–7) Kkr
dhft, A
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104 103 102 101 100 99 98 97 96 95 94

83 84 85 86 87 88 89 90 91 92 93

82 81 80 79 78 77 76 75 74 73 72

61 62 63 64 65 66 67 68 69 70 71

60 59 58 57 56 55 54 53 52 51 50

39 40 41 42 43 44 45 46 47 48 49

38 37 36 35 34 33 32 31 30 29 28

17 18 19 20 21 22 23 24 25 26 27

16 15 14 13 12 11 10 9 8 7 6

–5 – 4 –3 –2 –1 0 1 2 3 4 5

– 6 –7 – 8 –9 –10 –11 –12 –13 –14 –15 –16

–27 –26 –25 –24 –23 –22 –21 –20 –19 –18 –17

–28 –29 –30 –31 –32 –33 –34 –35 –36 –37 –38

–  49 –48 –47 –46 –45 –44 –43 –42 –41 –40 –39

– 50 –51 –52 –53 –54 –55 –56 –57 –58 –59 – 60

–71 –70 –69 –68 –67 –66 –65 –64 –63 –62 –61

–72 –73 –74 –75 –76 –77 –78 –79 –80 –81 –82

–93 –92 –91 –90 –89 –88 –87 –86 –85 –84 –83

–94 –95 –96 –97 –98 –99 –100 –101 –102 –103  –104

(iii) izR;sd f[kykM+h vius dkmaVj dks 'kwU; ij j[ksxk A

(iv) izR;sd f[kykM+h FkSys esa ls ,d lkFk nks ikls fudkysxk vkSj mudks isaQosQxk A

(v) iklksa dks isaQdus osQ ckn f[kykM+h dks izR;sd ckj izkIr iklksa ij vafdr la[;kvksa dks xq.kk
djuk gSA

(vi) ;fn xq.kuiQy ,d /ukRed iw.kk±d gS] rks f[kykM+h vius dkmaVj
dks 104 dh vksj f[kldk,xk vkSj ;fn xq.kuiQy ,d Í.kkRed
iw.kk±d gS] rks og vius dkmaVj dks –104 dh vksj f[kldk,xk A

(vii) tks f[kykM+h igys –104 ;k 104 ij igq¡prk gS] fotsrk
dgyk,xkA
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1.3  iw.kk±dksa osQ xq.ku osQ xq.k

1.3.1  xq.ku osQ varxZr laòr

1. fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku fu"d"kZ

(–20) × (–5) = 100 xq.kuiQy ,d iw.kk±d gS

(–15) × 17 = – 255 xq.kuiQy ,d iw.kk±d gS

(–30) × 12 = _____

(–15) × (–23) = _____

(–14) × (–13) = _____

12 × (–30) = _____

vki D;k ns[krs gSa \ D;k vki ,d ,slk iw.kk±d ;qXe Kkr dj ldrs gSa ftldk xq.kuiQy ,d
iw.kk±d ugha gS \ ugha] blls gesa ;g Kkr gksrk gS fd nks iw.kk±dksa dk xq.kuiQy iqu% ,d iw.kk±d
gh gksrk gS A vr% ge dg ldrs gSa fd iw.kk±d xq.ku osQ varxZr lao`r gksrs gSa A

O;kid :i esa]

lHkh iw.kk±dksa a rFkk b osQ fy, a × b ,d iw.kk±d gksrk gS A

ik¡p vkSj iw.kk±d ;qXeksa osQ xq.kuiQy Kkr dhft, vkSj mi;qZDr dFku dks lR;kfir dhft, A

1.3.2  xq.ku dh Øefofues;rk

ge tkurs gSa fd iw.kZ la[;kvksa osQ fy, xq.ku Øefofues; gksrk gS A D;k ge dg ldrs gSa fd
iw.kk±dksa osQ fy, Hkh xq.ku Øefofues; gS \

fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft,%

dFku 1 dFku 2 fu"d"kZ
3 × (– 4) = –12 (– 4) × 3 = –12 3 × (– 4) = (– 4) × 3

(–30) × 12 = _____ 12 × (–30) = _____

(–15) × (–10) = 150 (–10) × (–15) = 150

(–35) × (–12) = _____ (–12) × (–35) =

(–17) × 0 = _____

__________ = _____ (–1) × (–15) =
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vki D;k ns[krs gSa \ mi;qZDr mnkgj.k laosQr djrs gSa fd iw.kk±dksa osQ fy, xq.ku Øefofues; gS A
bl izdkj osQ ik¡p vkSj mnkgj.k fyf[k, ,oa lR;kiu dhft, A
O;kid :i esa] fdUgha nks iw.kk±dksa a rFkk b osQ fy,]

a × b = b × a

1.3.3  'kwU; ls xq.ku

ge tkurs gS fd tc fdlh iw.kZ la[;k dks 'kwU; ls xq.kk fd;k tkrk gS] rks xq.kuiQy osQ :i
esa 'kwU; izkIr gksrk gS A Í.kkRed iw.kk±dksa ,oa 'kwU; osQ fuEufyf[kr xq.kuiQyksa dks nsf[k, A igys
fd, x, iSVuks± osQ vk/kj ij ge bUgsa izkIr djrs gSa A

(–3) × 0 = 0

0 × (– 4) = 0

– 5 × 0 = _____

0 × (– 6) = _____

;g lkj.kh n'kkZrh gS fd ,d Í.kkRed iw.kk±d vkSj 'kwU; dk xq.kuiQy 'kwU; gksrk gS A O;kid
:i esa] fdlh Hkh iw.kk±d a osQ fy,]

a × 0 = 0 × a = 0

1.3.4  xq.kukRed rRled
ge tkurs gS fd iw.kZ la[;kvksa osQ fy, 1 xq.kukRed rRled (multiplicative identity) gS A

tk¡p dhft, fd 1 iw.kk±dksa osQ fy, Hkh xq.kukRed rRled gS A 1 osQ lkFk iw.kk±dksa osQ
fuEufyf[kr xq.kuiQyksa dks nsf[k, %

(–3) × 1 = –3 1 × 5 = 5

(– 4) × 1 = _____ 1 × 8 = _____

1 × (–5) = _____ 3 × 1 = _____

1 × (– 6) = _____ 7 × 1 = _____

;g n'kkZrk gS fd 1 iw.kk±dksa osQ fy, Hkh xq.kukRed rRled gS A
O;kid :i esa] fdlh Hkh iw.kk±d a osQ fy,] ge ikrs gSa fd

a × 1 = 1 × a = a

;fn fdlh Hkh iw.kk±d dks –1ls xq.kk fd;k tk,] rks D;k gksrk gS \ fuEufyf[kr dks iwjk dhft,%
(–3) × (–1) = 3

3 × (–1) = –3

(– 6) × (–1) = _____

(–1) × 13 = _____

(–1) × (–25) = _____

18 × (–1) = _____

vki D;k ns[krs gSa \

D;k ge dg ldrs gSa fd –1 iw.kk±dksa osQ fy, xq.kukRed rRled gSs \ ughaA

iw.kk±dksa ds fy, 'kwU; ;ksT; rRled gS] tcfd 1
xq.kukRed rRled gS A tc fdlh iw.kk±d a dks  (–1)

ls xq.kk fd;k tkrk gS] rks gesa ml iw.kk±d dk ;ksT;
izfrykse izkIr gksrk gS] vFkkZr~

 a × (–1) = (–1) × a = – a gksrk gSA
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1.3.5  xq.ku lkgp;Z xq.k

–3, –2 vkSj 5 dks yhft, A
[(–3) × (–2)] × 5 vkSj  (–3) × [(–2) × 5] ij fopkj dhft, A

izFke fLFkfr esa]  (–3) ,oa (–2) dks feykdj ,d lewg cuk;k x;k gS vkSj
nwljh fLFkfr esa] (–2) ,oa 5 dks feykdj ,d lewg cuk;k x;k gS A
ge ikrs gSa fd  [(–3) × (–2)] × 5 = 6 × 5 = 30

vkSj (–3) × [(–2) × 5] = (–3) × (–10) = 30

bl izdkj] nksuksa gh fLFkfr;ksa esa ge ,d gh mÙkj izkIr djrs gSa A
vr%] [(–3) × (–2)] × 5 = (–3) × [(–2) × 5]

fuEufyf[kr ij fopkj dhft, vkSj xq.kuiQyksa dks iwjk dhft,%
[7 × (– 6)] × 4 = __________ × 4 = __________

7 × [(– 6) × 4] = 7 × __________ = __________

D;k [7 × (– 6)] × 4 = 7 × [(– 6) × (4)] gS\
D;k  iw.kk±dksa osQ fofHkUu izdkj osQ lewgksa ls xq.kuiQy izHkkfor gksrk gS \

O;kid :i esa] fdUgha rhu iw.kk±dksa a, b rFkk c osQ fy,]

(a × b) × c = a × (b × c)

a, b vkSj c es ls izR;sd osQ fy, ik¡p eku yhft, vkSj bl xq.k dk lR;kiu dhft, A
vr% iw.kZ la[;kvksa dh rjg rhu iw.kk±dksa dk xq.kuiQy muosQ lewg cukus ij fuHkZj ugha djrk
gS vkSj ;g iw.kk±dksa osQ fy, xq.ku dk lkgp;Z xq.k dgykrk gS A

1.3.6  forj.k xq.k

ge tkurs gSa fd

16 × (10 + 2) = (16 × 10) + (16 × 2) [;ksx ij xq.ku dk forj.k fu;e]

vkb, tk¡p djrs gSa D;k ;g iw.kk±dksa osQ fy, Hkh lR; gS \ fuEufyf[kr dks nsf[k,%
(a) (–2) × (3 + 5) = –2 × 8 = –16

vkSj [(–2) × 3] + [(–2) × 5] = (– 6) + (–10) = –16

vr %] (–2) × (3 + 5) = [(–2) × 3] + [(–2) × 5]

(b) (– 4) × [(–2) + 7] = (– 4) × 5 = –20

vkSj [(– 4) × (–2)] + [(– 4) × 7] =  8  + (–28)  = –20

vr %] (– 4) × [(–2) + 7]  = [(– 4) × (–2)] + [(– 4) × 7]

(c) (– 8) × [(–2) + (–1)] = (– 8) × (–3) = 24

vkSj [(– 8) × (–2)] + [(– 8) × (–1)] =  16  + 8  = 24

blfy,]  (– 8) × [(–2) + (–1)]  = [(– 8) × (–2)] + [(– 8) × (–1)]

D;k ge dg ldrs gSa fd iw.kk±dksa osQ fy, Hkh ;ksx ij xq.ku dk forj.k fu;e lR; gS \ gk¡
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O;kid :i esa] fdUgha rhu iw.kk±dksa  a, b vkSj c osQ fy,]

a × (b + c) = a × b + a × c

a, b vkSj c esa ls izR;sd osQ fy, de ls de ik¡p fofHkUu eku yhft, vkSj mi;qZDr forj.k
xq.k dks lR;kfir dhft, A

(i) D;k 10 × [(6 + (–2)] = 10 × 6 + 10 × (–2)?

(ii) D;k (–15) × [(–7) + (–1)] = (–15) × (–7) + (–15) × (–1)?

vc fuEufyf[kr ij fopkj dhft, %

D;k ge dg ldrs gSa fd 4 × (3 – 8) = 4 × 3 – 4 × 8 gS\

vkb, bldh tk¡p djsa %

4 × (3 – 8) = 4 × (–5) = –20

4 × 3 – 4 × 8 = 12  – 32 = –20

blfy,, 4 × (3 – 8) = 4 × 3 – 4 × 8 gSA

fuEufyf[kr ij fopkj dhft, %

( –5) × [( – 4)  – ( – 6)] = ( –5) × 2 =  –10

[( –5) × ( – 4)]  – [ ( –5) × ( – 6)]  = 20  – 30 =  –10

vr %] ( –5) × [( – 4)  – ( – 6)] = [( –5) × ( – 4)]  – [ ( –5) × ( – 6)]

( –9) × [ 10  – ( –3)] vkSj [( –9) × 10 ]  – [ ( –9) × ( –3)]

osQ fy, bl dFku dh tk¡p dhft, A

vki ik,¡xs fd ;s Hkh leku gSa A

O;kid :i esa fdUgha Hkh rhu iw.kk±dksa a, b vkSj c osQ fy,,

a × (b – c) = a × b – a × c

a, b vkSj c esa ls izR;sd osQ fy, de ls de ik¡p eku yhft, vkSj bl xq.k dks lR;kfir
dhft, A

(i) D;k 10 × (6 – (–2)] = 10 × 6 – 10 × (–2) gS\

(ii) D;k (–15) × [(–7) – (–1)] = (–15) × (–7) – (–15) × (–1) gS\

iz;kl dhft,

iz;kl dhft,
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iz'ukoyh 1.2

1. fuEufyf[kr xq.kuiQyksa dks Kkr dhft, %
(a) 3 × (–1) (b) (–1) × 225

(c) (–21) × (–30) (d) (–316) × (–1)

(e) (–15) × 0 × (–18) (f) (–12) × (–11) × (10)

(g) 9 × (–3) × (– 6) (h) (–18) × (–5) × (– 4)

(i) (–1) × (–2) × (–3) × 4 (j) (–3) × (–6) × (–2) × (–1)

2. fuEufyf[kr dks lR;kfir dhft, %
(a) 18 × [7 + (–3)] = [18 × 7] + [18 × (–3)]

(b) (–21) × [(– 4) + (– 6)] = [(–21) × (– 4)] + [(–21) × (– 6)]

3. (i) fdlh Hkh iw.kk±d  a osQ fy,] (–1) × a fdlosQ leku gS ?
(ii) og iw.kk±d Kkr dhft,] ftldk (–1)  osQ lkFk xq.kuiQy gS %

(a) –22 (b) 37 (c) 0

4. (–1) × 5 ls vkjaHk djosQ fofHkÂ xq.kuiQyksa }kjk dksbZ iSVuZ n'kkZrs gq, (–1) × (–1) = 1

dks fu:fir dhft, A

1.4  iw.kk±dksa dk foHkktu
ge tkurs gSa fd foHkktu] xq.kk dh foijhr lafØ;k gS A vkb, iw.kZ la[;kvksa osQ fy, ,d mnkgj.k
ns[ksa%

D;ksafd 3 × 5 = 15 gS] blfy, 15 ÷ 5 = 3 vkSj 15 ÷ 3 = 5 gSA

blh izdkj, 4 × 3 = 12 ls 12 ÷ 4 = 3  ,oa 12 ÷ 3 = 4 izkIr gksrk gS A

bl izdkj] ge dg ldrs gSa fd iw.kZ la[;kvksa osQ izR;sd xq.ku dFku osQ fy, nks foHkktu
;k Hkkx] dFku gSa A

D;k vki iw.kk±dksa osQ fy, xq.ku dFku ,oa laxr Hkkx dFkuksa dks fy[k ldrs gSa \

l fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft, A

xq.ku dFku

2 × (– 6) = (–12)

(– 4) × 5 = (–20)

(– 8) × (–9) = 72

(–3) × (–7) = _____

(– 8) × 4 = ____

5 × (– 9) = _____

(–10) × (–5) =

laxr Hkkx dFku

(–12) ÷ (– 6) = 2         ,     (–12) ÷ 2 = (– 6)

(–20) ÷ (5) = (– 4)      ,     (–20) ÷ (– 4) = 5

72 ÷ _____ = _____  ,     72 ÷ _____ = _____

_____ ÷ (–3) = ____ , _____________

_____________        , _____________

_____________        , _____________

_____________        , _____________
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iz;kl dhft,

mi;qZDr ls ge ns[krs gSa fd
(–12) ÷ 2 = (– 6) (–20) ÷ (5) = (– 4)

(–32) ÷ 4 = – 8 (– 45) ÷ 5 = – 9

ge ns[krs gSa fd tc ge ,d Í.kkRed iw.kk±d dks èkukRed
iw.kk±d ls Hkkx nsrs gSa] rks ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx
nsrs gSa vkSj mlosQ i'pkr~ HkkxiQy ls igys Í.k fpÉ (–) j[k
nsrs gSaA
l ge ;g Hkh ns[krs gSa fd

72  ÷  (–8) = –9 vkSj 50 ÷  (–10) = –5

72  ÷  (–9) = – 8 50  ÷  (–5) = –10

bl izdkj] ge dg ldrs gSa fd tc ge ,d /ukRed iw.kk±d dks ,d Í.kkRed iw.kk±d ls
Hkkx nsrs gSa] rks loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx nsrs gSa vkSj mlosQ i'pkr~ HkkxiQy
osQ lkeus Í.k fpÉ (&) j[k nsrs gSaA

Kkr dhft, :

(a) (–100) ÷ 5 (b) (–81) ÷ 9

(c) (–75) ÷  5 (d) (–32) ÷ 2

iz;kl dhft,

D;k ge dg ldrs gSa fd (– 48) ÷ 8 = 48 ÷ (– 8)? vkb, tk¡p djrs gSa A ge tkurs gSa fd
(– 48) ÷ 8 = – 6 vkSj 48  ÷ (– 8) = – 6A blfy, (– 48) ÷ 8 = 48 ÷ (– 8)A
fuEufyf[kr ds fy, bldh tk¡p dhft,
(i) 90 ÷ (– 45) vkSj (–90) ÷ 45 (ii)   (–136) ÷ 4 vkSj 136 ÷ (– 4)

iz;kl dhft,

O;kid :i esa] fdUgha nks /ukRed iw.kk±dksa  a rFkk b osQ fy,]

a ÷  (–b) = (– a) ÷  b, tgk¡ b ≠ 0

Kkr dhft, :   (a)  125 ÷ (–25)      (b) 80 ÷ (–5)      (c) 64 ÷ (–16)

l var esa] ge ns[krs gSa fd

(–12)  ÷  (– 6) = 2; (–20)  ÷  (– 4) = 5; (–32)  ÷  (– 8) = 4; (– 45)  ÷  (–9) = 5

bl izdkj] ge dg ldrs gSa fd tc ge ,d Í.kkRed iw.kk±d dks ,d Í.kkRed iw.kk±d
ls Hkkx nsrs gSa] rks loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa Hkkx nsrs gSa vkSj mlosQ i'pkr~
HkkxiQy ls igys /ukRed fpÉ (+) j[k nsrs gSaA

O;kid :i esa] fdUgha nks Í.kkRed iw.kk±dksa  a rFkk b osQ fy,]

(– a) ÷  (– b) = a ÷  b,      tgk¡  b ≠ 0 gSA

  Kkr dhft, :     (a) (–36)  ÷  (– 4)         (b) (–201)  ÷  (–3)         (c) (–325)  ÷  (–13)

Rationalised 2023-24



xf.kr16

1.5 iw.kk±dksa osQ Hkkx osQ xq.k
fuEufyf[kr lkj.kh dks nsf[k, vkSj bls iwjk dhft, %

vki D;k ns[krs gSa \ ge ns[krs gSa fd iw.kk±d Hkkx osQ varxZr lao`r ugha gSa A viuh vksj
ls ik¡p vkSj mnkgj.k ysrs gq,] bl dFku dh lR;rk osQ fy, mfpr dkj.k crkb, A

l ge tkurs gSa fd iw.kZ la[;kvksa osQ fy, Hkkx Øefofues; ugha gS A vkb, iw.kk±dksa osQ fy,
Hkh bldh tk¡p djsaA

vki lkj.kh ls ns[k ldrs gSa fd (– 8) ÷ (– 4) ≠ (– 4) ÷ (– 8) gSA

D;k (– 9) ÷ 3 vkSj 3 ÷ (– 9) ,d leku gSa \

D;k (– 30) ÷ (– 6) vkSj (– 6) ÷ (– 30) ,d leku gSa \

D;k ge dg ldrs gSa fd iw.kk±dksa osQ fy, Hkkx Øefofues; gS \

ugha A vki ik¡p vkSj iw.kk±d ;qXe ysdj bls lR;kfir dj ldrs gSa A

l iw.kZ la[;kvksa dh rjg] fdlh Hkh iw.kk±d dks 'kwU; ls Hkkx djuk vFkZghu gS vkSj 'kwU;srj
iw.kk±d ls 'kwU; dks Hkkx nsus ij 'kwU; izkIr gksrk gS] vFkkZr~ fdlh Hkh iw.kk±d  a osQ fy,
a ÷ 0 ifjHkkf"kr ugha gS A ijarq 0 ÷ a = 0,  a ≠     0 osQ fy, gSA

l tc ge fdlh iw.kZ la[;k dks 1 ls Hkkx nsrs gSa] rks gesa ogh iw.kZ la[;k izkIr gksrh gS A vkb,
bldh tk¡p djrs gSa fd D;k ;g Í.kkRed iw.kk±dksa osQ fy, Hkh lR; gS A

fuEufyf[kr dks nsf[k, %
(– 8) ÷ 1 = (– 8) (–11) ÷ 1 = –11 (–13) ÷ 1 = –13

(–25) ÷ 1 = ____ (–37) ÷ 1 = ____ (– 48) ÷ 1 = ____

;g n'kkZrk gS fd Í.kkRed iw.kk±d dks 1 ls Hkkx nsus ij ogh Í.kkRed iw.kkZd izkIr gksrk
gS A vr% fdlh Hkh iw.kkZd dks 1 ls Hkkx nsus ij ogh iw.kk±d izkIr gksrk gS A O;kid :i
esa] fdlh Hkh iw.kk±d a osQ fy, a ÷ 1 = a

l fdlh iw.kk±d dks (&1) ls Hkkx nsus ij D;k gksrk gS \ fuEufyf[kr lkj.kh dks iwjk dhft, %
(– 8) ÷ (–1) = 8 11 ÷ (–1) = –11 13 ÷ (–1) = ____

(–25) ÷ (–1) = ____ (–37) ÷ (–1) = ____ – 48 ÷ (–1) = ____

vki D;k ns[krss gSa \
ge dg ldrs gSa fd fdlh Hkh iw.kk±d dks (&1) ls Hkkx nsus ij ogh iw.kk±d izkIr ugha
gksrk gS A

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

(– 8) ÷ (– 4) = 2 ifj.kke ,d iw.kk±d gS

(– 4) ÷ (– 8) = ifj.kke ,d iw.kk±d ugha gS

(– 8) ÷ 3 = 
8

3

−
________________

3 ÷ (– 8) = 
3

8−
________________
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l D;k ge dg ldrs gS a fd [(–16) ÷ 4] ÷ (–2)  ,oa (–16) ÷ [4 ÷ (–2)] leku gSa \
ge tkurs gSa fd [(–16) ÷ 4] ÷ (–2) = (– 4) ÷ (–2) = 2

vkSj (–16) ÷ [4 ÷ (–2)] = (–16) ÷ (–2) = 8

vr%] [(–16) ÷ 4] ÷ (–2) ≠ (–16) ÷ [4 ÷ (–2)]

D;k vki dg ldrs gSa fd iw.kk±dksa osQ fy, Hkkx lkgp;Z gS ugha! viuh vksj ls ik¡p vU;
mnkgj.k ysdj bls lR;kfir dhft, A

mnkgj.k 2 fdlh VsLV esa izR;sd lgh mÙkj osQ fy, (+5) vad fn,
tkrs gSa vksj izR;sd xyr mÙkj osQ fy, (–2) vad fn,
tkrs gSa A  (i) jkf/dk us lHkh iz'uksa osQ mÙkj fn, vkSj
30 vad izkIr fd,] tcfd mlosQ 10 mÙkj lgh ik,
x, A (ii) t; us Hkh lHkh iz'uksa osQ mÙkj fn, vkSj mlus
(–12) vad izkIr fd,] tcfd mlosQ pkj mÙkj lgh
ik x, A muesa ls izR;sd us fdrus iz'uksa osQ mÙkj
xyr fn, \

gy

(i) ,d lgh mÙkj osQ fy, fn, x, vad = 5

vr%] 10 lgh mÙkjksa osQ fy, fn, x, vad = 5 × 10 = 50

jkf/dk osQ }kjk izkIr fd, x, vad = 30

xyr mÙkjksa osQ fy, izkIrkad = 30 – 50 = – 20

,d xyr mÙkj osQ fy, fn, x, vad = (–2)

blfy,] xyr mÙkjksa dh la[;k = (–20) ÷ (–2) = 10

(ii) pkj lgh mÙkjksa osQ fy, fn, x, vad = 5 × 4 = 20

t; }kjk izkIr fd, x, vad = –12

xyr mÙkjksa osQ fy, izkIrkad  = –12 – 20 = – 32

blfy,] xyr mÙkjksa dh la[;k  = (–32) ÷ (–2) = 16

mnkgj.k 3 dksbZ nqdkunkj ,d isu cspus ij ` 1 dk ykHk v£tr djrh gS
vkSj vius iqjkus LVkWd dh isaflyksa dks csprs gq, 40 iSls izfr
isafly dh gkfu mBkrh gS A

(i) fdlh fof'k"V eghus esa mlus ` 5 dh gkfu mBkbZ A

bl vof/ esa mlus 45 isu csps A crkb, bl vof/ esa mlus fdruh isaflysa
cspha A

(ii) vxys eghus esa mls u rks ykHk gqvk vkSj u gh gkfu gqbZA ;fn bl eghus esa
mlus 70 isu csps] rks mlus fdruh isaflysa cspha \

D;k fdlh Hkh iw.kk±d a osQ fy,
(i) 1 ÷ a = 1 gS ?

(ii) a ÷ (–1) = – a gS ?

a osQ fofHkUu ekuksa osQ fy, budh
tk¡p dhft,A

iz;kl dhft,
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gy
(i) ,d isu dks cspus ij v£tr ykHk =  ` 1

45 isuksa dks cspus ij v£tr ykHk = ` 45

ftls ge  + ` 45 ls fu£n"V djrs gSa A
nh gqbZ oqQy gkfu = ` 5 ftls – ` 5 ls fu£n"V djrs gSa A

v£tr ykHk + mBkbZ xbZ gkfu = oqQy gkfu
blfy, mBkbZ xbZ gkfu = oqQy gkfu – v£tr ykHk
=  ` (– 5 – 45) = ` (–50) = –5000 iSls
,d isafly dks cspus ls mBkbZ xbZ gkfu =  40 iSls ftls ge  – 40 iSls osQ :i esa fy[krs
gSa A
blfy, csph xbZ isaflyksa dh la[;k  = (–5000) ÷ (– 40) = 125

(ii) vxys eghus esa u rks ykHk gqvk vkSj u gh gkfu gqbZ A
blfy, v£tr ykHk + mBkbZ xbZ gkfu = 0

vFkkZr~ v£tr ykHk = – mBkbZ xbZ gkfu
vc] 70 isuksa dh cspus ls v£tr YkkHk = ` 70

blfy, isaflyksa dks cspus ls mBkbZ xbZ gkfu =  ` 70] ftls ge – ` 70 vFkkZr~  – 7000 iSls
ls n'kkZrs gSaA
csph xbZ isaflyksa dh oqQy la[;k  = (–7000) ÷ (– 40) = 175 isaflysa

iz'ukoyh 1.3

1. fuEufyf[kr esa ls izR;sd dk eku Kkr dhft, %
(a) (–30) ÷ 10 (b) 50 ÷ (–5) (c) (–36) ÷ (–9)

(d) (– 49) ÷ (49) (e) 13 ÷ [(–2) + 1] (f) 0 ÷ (–12)

(g) (–31) ÷ [(–30) + (–1)]

(h) [(–36) ÷ 12] ÷ 3 (i) [(– 6) + 5)] ÷ [(–2) + 1]

2. a, b vkSj  c osQ fuEufyf[kr ekuksa esa ls izR;sd osQ fy,] a ÷ (b + c) ≠ (a ÷ b) + (a ÷ c)

dks lR;kfir dhft,
(a) a = 12, b = – 4, c = 2 (b) a = (–10), b = 1, c = 1

3. fjDr LFkkuksa dh iw£r dhft, %
(a) 369 ÷ _____ = 369 (b) (–75) ÷ _____ = –1

(c) (–206) ÷ _____ = 1 (d) – 87 ÷ _____ = 87

(e) _____ ÷ 1 = – 87 (f) _____ ÷ 48 = –1

(g) 20 ÷ _____ = –2 (h) _____ ÷ (4) = –3

4. ik¡p ,sls iw.kk±d ;qXe (a, b) fyf[k,] rkfd a ÷ b =  –3 gks A ,slk ,d ;qXe (6, –2) gS]
D;ksafd 6 ÷ (–2) = (–3) gSA
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5. nksigj 12 cts rkieku 'kwU; ls  10°C mQij Fkk A ;fn ;g vk/h jkr rd  2°C izfr ?kaVs
dh nj ls de gksrk gS] rks fdl le; rkieku 'kwU; ls 8°C uhps gksxk \ vk/h jkr dks
rkieku D;k gksxk \

6. ,d d{kk VsLV esa izR;sd lgh mÙkj osQ fy, (+ 3) vad fn, tkrs gSa vkSj izR;sd xyr mÙkj osQ
fy, (–2) vad fn, tkrs gSa vkSj fdlh iz'u dks gy djus dk iz;Ru ugha djus ij dksbZ vad
ugha fn;k tkrk gS A  (i) jkf/dk us 20 vad izkIr fd, A ;fn mlosQ 12 mÙkj lgh ik, tkrs
gSa] rks mlus fdrus iz'uksa dk mÙkj xyr fn;k gS \ (ii) eksfguh VsLV esa  (–5) vad izkIr djrh gS]
tcfd mlosQ 7 mÙkj lgh ik, tkrs gSa A mlus fdrus iz'uksa dk mÙkj xyr fn;k gS\

7. ,d mRFkkid fdlh [kku dwid esa 6 m izfr feuV dh nj ls uhps tkrk gSA ;fn uhps tkuk
Hkwfe ry ls 10 m mQij ls 'kq: gksrk gS] rks – 350 m igq¡pus esa fdruk le; yxsxk \

geus D;k ppkZ dh ?

1. vc geus ;ksx ,oa O;odyu }kjk larq"V gksus okys xq.kksa dk vè;;u fd;k gS A
(a) iw.kk±d ;ksx ,oa O;odyu nksuksa osQ fy, lao`Ùk gS A vFkkZr~, a + b vkSj a – b nksuksa iqu%

iw.kkZd gksrs gSa] tgk¡ a vkSj b dksbZ Hkh iw.kk±d gSa A
(b) iw.kk±dksa osQ fy, ;ksx Øefofues; gS] vFkkZr~ lHkh iw.kk±dksa a rFkk b osQ fy,]

a + b = b + a

(c) iw.kk±dksa osQ fy, ;ksx lkgp;Z gS] vFkkZr~ lHkh iw.kk±dksa a, b rFkk c osQ fy,  (a + b) +

c = a + (b + c) gksrk gSA
(d) ;ksx osQ varxZr iw.kk±d 'kwU; rRled gS] vFkkZr fdlh Hkh iw.kk±d a osQ fy,, a + 0

= 0 + a = a gksrk gSA
2. geus ;g Hkh vè;;u fd;k gS fd iw.kk±dksa dks oSQls xq.kk fd;k tk ldrk gS vkSj geus

ik;k fd ,d /ukRed ,oa ,d Í.kkRed iw.kk±d dk xq.kuiQy ,d Í.kkRed iw.kk±d gS]
tcfd nks Í.kkRed iw.kk±dksa dk xq.kuiQy ,d /ukRed iw.kk±d gS A mnkgj.kr%]
– 2 × 7 = – 14 vkSj – 3 × (– 8) = 24 gSA

3. Í.kkRed iw.kk±dksa dh la[;k le gksus ij mudk xq.kuiQy /ukRed gksrk gS tcfd ;g
la[;k fo"ke gksus ij mudk xq.kuiQy Í.kkRed gksrk gS A

4. iw.kk±d xq.ku osQ varxZr oqQN xq.kksa dks n'kkZrs gSaA
(a) xq.ku osQ varxZr iw.kk±d lao`r gksrs gSa] vFkkZr~ fdUgha nks iw.kk±dksa a rFkk b osQ fy,

a × b ,d iw.kk±d gksrk gS A
(b) iw.kk±dksa osQ fy, xq.ku Øefofues; gksrk gS] vFkkZr~ fdUgha nks iw.kk±dks a rFkk b osQ fy,

a × b = b × a gksrk gSA
(c) xq.ku osQ varxZr iw.kk ±d 1] rRled gS] vFkkZr~ fdlh Hkh iw.kk ±d a osQ fy,

1 × a = a × 1 = a gksrk gSA
(d) iw.kkZdksa osQ fy, xq.ku lkgp;Z gksrk gS] vFkkZr~ fdUgha rhu iw.kk±dksa a, b, rFkk  c osQ

fy,] (a × b) × c = a × (b × c) gksrk gSA
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5. ;ksx ,oa xq.ku osQ varxZr iw.kk±d ,d xq.k dks n'kkZrs gSa] ftls forj.k xq.k dgk tkrk gS]
vFkkZr~ fdUgha rhu iw.kk±dksa a, b rFkk c osQ fy,]  a × (b + c) = a × b + a × c gksrk gSA

6. ;ksx ,oa xq.ku osQ varxZr Øefofues;rk] lgpkfjrk vkSj forj.krk osQ xq.k gekjs ifjdyu
dks vklku cukrs gSa A

7. geus ;g Hkh lh[kk gS fd iw.kk±dksa dks oSQls Hkkx fn;k tkrk gS A geus ik;k fd
(a) tc ,d /ukRed iw.kk±d dks ,d Í.kkRed iw.kk±d ls Hkkx fn;k tkrk gS ;k tc ,d

Í.kkRed iw.kk±d dks ,d /ukRed iw.kk±d ls Hkkx fn;k tkrk gS] rks izkIr HkkxiQy
,d Í.kkRed gksrk gSA

(b) ,d Í.kkRed iw.kk±d dks nwljs Í.kkRed iw.kk±d ls Hkkx nsus ij izkIr HkkxiQy ,d
/ukRed gksrk gS A

8. fdlh Hkh iw.kk±d a osQ fy,] ge ikrs gSa fd
(a) a ÷ 0 ifjHkkf"kr ugha gS A
(b) a ÷ 1 = a gSA
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v
è;
k;

  
2fHkUu ,oa n'keyo

vkÑfr 2.1

2.1  fHkUuksa dk xq.ku

vki tkurs gSa fd ,d vk;r dk {ks=kiQy oSQls Kkr fd;k tkrk gSA ;g yackbZ × pkSM+kbZ osQ cjkcj
gksrk gSA ;fn fdlh vk;r dh yackbZ ,oa pkSM+kbZ Øe'k% 7 cm vkSj 4 cm gS rks bldk {ks=kiQy
D;k gksxk\ bldk {ks=kiQy 7 × 4 = 28 cm2 gksxkA

;fn vk;r dh yackbZ ,oa pkSM+kbZ Øe'k% 7
1

2
 cm ,oa 3

1

2
 cm gS rks bldk {ks=kiQy D;k

gksxk\ vki dgsaxs fd ;g 7
1

2
 × 3

1

2
 = 

15

2
 × 

7

2
 cm2 gSA la[;k,¡ 

15

2
 vkSj 

7

2
 fHkUu gSaA fn, gq,

vk;r dk {ks=kiQy Kkr djus osQ fy, ;g Kkr djuk vko';d gS fd fHkUuksa dks xq.kk oSQls fd;k

tk,A ge vc bls lh[ksaxsA

2.1.1  ,d fHkUu dk iw.kZ la[;k ls xq.ku

ckb± rji+ Q (vkÑfr 2.1) esa nh gqbZ rLohj dks nsf[k, A izR;sd Nk;kafdr

(shaded) Hkkx o`Ùk dk 
1

4
  Hkkx gSA nks Nk;kafdr Hkkx feydj o`Ùk osQ fdrus

Hkkx dks fu:fir djsaxs\ ;s 
1 1

4 4
+  = 

1
2×

4
 dks fu:fir djsaxsA

nks Nk;kafdr Hkkxksa dks la;ksftr djus ij ge vkÑfr 2.2  dks izkIr djrs gSaA vkÑfr  2.2 dk

Nk;kafdr Hkkx o`Ùk osQ fdl Hkkx dks fu:fir djsxk\ ;g o`Ùk osQ 
2

4
 Hkkx dks fu:fir djrk gSA

vkÑfr 2.2

;k
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bl izdkj ge dg ldrs gSa fd vkÑfr 2.1 osQ Nk;kafdr VqdM+s feydj] vkÑfr  2.2 osQ
Nk;kafdr Hkkx osQ leku gSa vFkkZr~ geas vkÑfr 2.3 izkIr gksrh gSA

vkÑfr 2.3

vFkok
1

2×
4

 =
2

4

D;k vc vki crk ldrs gSa fd vkÑfr 2.4 fdls fu:fir djsxh\

vkÑfr 2.4

vkSj vkÑfr 2.5 fdls fu:fir djsxh\

vkÑfr 2.5

vkb, vc ge 
1

3×
2

 Kkr  djrs gSaA

                                           3
1

2

1

2

1

2

1

2

3

2
× = + + =

ge ;g Hkh ikrs gSa]          
1

2

1

2

1

2

1 1 1

2

3 1

2

3

2
+ + =

+ +
=

×
=

blfy,                                     3
1

2

3 1

2

3

2
× =

×
=

blh izdkj                                  
2

3
5

2 5

3
× =

×
= ?

D;k vki crk ldrs gSa              3
2

7
4

3

5
× = × =? ?

=

=

=

Rationalised 2023-24



fHkUu ,oa n'keyo 23

vkÑfr 2.6

iz;kl dhft,

vHkh rd geus ftruh fHkUuksa dh ppkZ dh gS vFkkZr~ 
1 2 2 3

, , ,
2 3 7 5

 vkSj 
3

5
 os lHkh mfpr fHkUu gSaA

fo"ke fHkUuksa osQ fy, Hkh gekjs ikl gS%

5
2×

3
 =

2×5

3
 = 

10

3

iz;kl dhft, %
8

3×
7

 = ?
7

4×
5

  = ?

vr% fdlh iw.kZ la[;k dks fdlh mfpr vFkok fo"ke fHkUu ls xq.kk djus osQ fy, ge iw.kZ
la[;k dks fHkUu osQ va'k osQ lkFk xq.kk djrs gSa vkSj fHkUu osQ gj dks vifjofrZr ;k leku j[kk
tkrk gSA

1. Kkr dhft,% (a)
2

×3
7

(b)
9

6
7

× (c)
1

3×
8

(d)
13

× 6
11

         ;fn xq.kuiQy ,d fo"ke fHkUu gS rks bls fefJr fHkUu osQ :i esa O;Dr dhft,A

2. 2
2

5

4

5
× =  dks lfp=k fu:fir dhft,A

fdlh fefJr fHkUu dks ,d iw.kZ la[;k ls xq.kk djus osQ fy, loZizFke
fefJr fHkUu dks fo"ke fHkUu esa ifjofrZr dhft, vkSj rc xq.kk dhft,A

blhfy,
5

3 2
7

×  =
19

3
7

×  = 
57

7
 = 

1
8

7

blh izdkj]
2

2 4
5

×  =
22

2
5

×  = ?

fHkUu] izpkyd ^dk* osQ :i esa

vkÑfr 2.6 dks nsf[k,A nks oxZ iwjh rjg ls le:i gSaA

izR;sd Nk;kafdr VqdM+k 1 osQ 
1

2
 dks fu:fir djrk gSA

blfy, nksuksa Nk;kafdr VqdM+s feydj 2 osQ 
1

2
 dks fu:fir djrs gaSA

2 Nk;kafdr 
1

2
 Hkkxksa dks la;ksftr dhft,A ;g 1 dks fu:fir djrk gSA

bl izdkj ge dgrs gSa fd 2 dk 
1

2
 ,d Hkkx  gSA ge bls 

1

2
 × 2 = 1 osQ :i esa

Hkh izkIr dj ldrs gSaA

iz;kl dhft,

Kkr dhft,  (i)  
3

5× 2
7

 (ii)  
4

1 × 6
9
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vkÑfr 2.7

vr% 2 dk  
1

2
 = 

1

2
 × 2 = 1

vkÑfr 2.7 osQ le:i oxks± dks nsf[k,

izR;sd Nk;kafdr VqdM+k ,d osQ 
1

2  Hkkx dks fu:fir djrk gSA

blfy, rhu Nk;kafdr VqdM+s feydj 3 osQ 
1

2
 Hkkx dks fu:fir

djrs gSaA
rhu Nk;kafdr Hkkxksa dks la;ksftr dhft,A

;g 1
1

2
 vFkkZr~ 

3

2
 dks fu:fir djrk gSA

blfy, 3 dk 
1

2
, 

3

2
 gSA vkSj 

1

2
 × 3 = 

3

2

vr% 3 dk 
1

2
 = 

1

2
 × 3 = 

3

2

bl izdkj ge ns[krs gSa fd ^dk* xq.ku dks fu:fir djrk gSA

iQjhnk osQ ikl 20 o¡Qps gSaA js'kek osQ ikl iQjhnk osQ o¡Qpksa dk 1
th

5
 gSA

js'kek osQ ikl fdrus o¡Qps gSa\ tSlk fd ge tkurs gSa] ^dk* xq.ku dks

n'kkZrk gSaA blfy, js'kek osQ ikl 
1

× 20
5

 = 4 o¡Qps gSaA

blh izdkj ge ikrs gSa fd 16 dk 
1

2
, 

1
×16

2
 = 

16

2
 =  8 gSA

D;k vki crk ldrs gSa fd  (i)   10 dk 
1

2
     (ii)   16 dk 

1

4
      (iii)   25 dk 

2

5
, D;k gS\

mnkgj.k 1 40 fo|kfFkZ;ksa dh ,d d{kk esa oqQy fo|kfFkZ;ksa dh la[;k dk 
1

5
 vaxzs”kh i<+uk

ilan djrs gS] oqQy la[;k dk 
2

5
 xf.kr i<+uk ilan djrs gSa vkSj 'ks"k fo|kFkhZ

foKku i<+uk ilan djrs gSaA
(i) fdrus fo|kFkhZ vaxzs”kh i<+uk ilan djrs gSa\
(ii) fdrus fo|kFkhZ xf.kr i<+uk ilan djrs gSa\
(iii) oqQy fo|kfFkZ;ksa dh la[;k dk fdruk Hkkx (fraction) foKku i<+uk ilan djrk gS\

iz;kl dhft,
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gy d{kk osQ oqQy fo|kfFkZ;ksa dh la[;k = 40.

(i) buesa ls oqQy la[;k dk 
1

5
 vaxzs”kh i<+uk ilan djrs gSaA

vr% vaxzs”kh i<+uk ilan djus okys fo|kfFkZ;ksa dh la[;k 40 dk 
1

5
 = 

1
40

5
× = 8 gSA

(ii) Lo;a iz;kl dhft,A
(iii) vaxzs”kh ,oa xf.kr ilan djus okys fo|kfFkZ;ksa dh la[;k = 8 + 16 = 24 gSA vr% foKku

ilan djus okys fo|kfFkZ;ksa dh la[;k = 40 – 24 = 16 gSA

vr% okafNr fHkUu 
16

40
 gSA

iz'ukoyh 2.1

1. (a) ls (d) rd osQ js[kkfp=kksa eas fuEufyf[kr dks dkSu n'kkZrk gS %

(i)
1

2
5

× (ii)
1

2
2

× (iii)
2

3
3

× (iv)
1

3
4

×

(a) (b)

(c) (d)

2. (a) ls (c) rd oqQN fp=k fn, gq, gSaA crkb, muesa ls dkSu fuEufyf[kr dks n'kkZrk gS %

(i)
1 3

3
5 5

× = (ii)
1 2

2
3 3

× = (iii) 3
3

4
2

1

4
× =

(a) (b)

(c)

=

=
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3. xq.kk djosQ U;wure :i esa fyf[k, vkSj fefJr fHkÂ esa O;Dr dhft, %

(i)
3

7
5

× (ii)
1

4
3

× (iii)
6

2
7

× (iv)
2

5
9

× (v)
2

4
3

×

   (vi)
5

6
2

× (vii)
4

11
7

× (viii)
4

20
5

× (ix)
1

13
3

× (x)
3

15
5

×

4. Nk;kafdr dhft, %

(i)  cDlk (a) osQ o`Ùkksa dk 
1

2
 Hkkx (ii)  cDlk (b) osQ f=kHkqtksa dk

2

3
 Hkkx

(iii)  cDlk (c) osQ oxks± dk 
3

5
 Hkkx

(a) (b) (c)

5. Kkr dhft, %

(a)  (i) 24 dk 
1

2
(ii) 46 dk 

1

2
(b)  (i) 18 dk 

2

3
(ii) 27 dk 

2

3

(c)  (i) 16  dk 
3

4
(ii) 36 dk 

3

4
(d)  (i) 20  dk 

4

5
(ii) 35 dk 

4

5

6. xq.kk dhft, vkSj fefJr fHkUu osQ :i esa O;Dr dhft, %

(a)    3 5
1

5
× (b)  

3
5 6

4
× (c)    

1
7 2

4
×

(d)   
1

4 6
3

× (e)    
1

3 6
4

× (f)      
2

3 8
5

×

7. Kkr dhft, %

 (a)  (i)  
3

2
4

  dk 
1

2
    (ii)  

2
4

9
  dk 

1

2
       (b)   (i)    

5
3

6
   dk 

5

8
   (ii)  

2
9

3
   dk 5

8

8. fo|k vkSj izrki fidfud ij x,A mudh ek¡ us mUgsa 5 yhVj ikuh okyh ,d cksry nhA

fo|k us oqQy ikuh dk 
2

5
 mi;ksx fd;kA 'ks"k ikuh izrki us fi;kA

(i) fo|k us fdruk ikuh fi;k\

(ii) ikuh dh oqQy ek=kk dk fdruk fHkUu (fraction) izrki us fi;k\
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2.1.2   fHkUu dk fHkUu ls xq.ku

iQjhnk osQ ikl 9 cm yach ,d fjcu dh iV ðh FkhA mlus bl iV ðh dks pkj leku Hkkxksa eas dkVkA
mlus ;g fdl izdkj fd;k\ mlus iV ðh dks nks ckj eksM+kA izR;sd Hkkx oqQy yackbZ osQ fdl fHkUu

dks fu:fir djsxkA izR;sd Hkkx] iV ðh dk 
9

4
 gksxkA mlus buesa ls ,d Hkkx fy;k vkSj bl Hkkx

dks ,d ckj eksM+rs gq, bls nks cjkcj Hkkxksa esa ck¡V fn;kA bu nks VqdM+ksa esa ls ,d VqdM+k D;k

fu:fir djsxk\ ;g 
9

4
 dk 

1

2
 vFkkZr~  

1

2
 × 

9

4
 dks fu:fir djsxkA

vkb, ns[krs gSa fd nks fHkUuksa dk xq.kuiQy tSls 1

2
 × 

9

4
 dks oSQls Kkr fd;k tk,A

bls Kkr djus osQ fy, vkb, loZizFke ge 
1

2
 × 

1

3
 tSlk xq.kuiQy Kkr djuk lh[krs gSaA

(a) fdlh laiw.kZ Hkkx dk  
1

3
 ge oSQls Kkr djrs gSa\ ge laiw.kZ dks rhu leku Hkkxksa esa ck¡Vrs

gSA rhuksa esa ls izR;sd Hkkx laiw.kZ osQ  
1

3
 Hkkx dks fu:fir djrk gSA bu rhuksa esa ls ,d

fgLlk yhft, vkSj bls Nk;kafdr dj nhft, tSlk fd vkÑfr 2.8 esa n'kkZ;k x;k gSA

(b) vki bl Nk;kafdr Hkkx dk 
1

2
 Hkkx oSQls Kkr djksxs\ bl Nk;kafdr ,d frgkbZ  (

1

3
) Hkkx

dks 2 leku Hkkxksa esa ck¡fV,A bu nksuksa esa ls izR;sd Hkkx 
1

3
 osQ  

1

2
 dks fu:fir djrk gS

vFkkZr~ 
1

2
 × 

1

3
 dks fu:fir djrk gS (vkÑfr 2.9)A

bu nks Hkkxksa esa ls ,d dks ckgj fudky yhft, vkSj bls ‘A’  uke ns nhft,A

‘A’
1

2
 × 

1

3
 dks fu:fir djrk gSA

(c) ‘A’ laiw.kZ dk fdruk Hkkx gS\ ;g tkuus osQ fy, 'ks"k 
1

3
 Hkkxksa esa ls izR;sd dks 2 leku

Hkkxksa esa ck¡fV,A vc vkiosQ ikl ,sls fdrus leku Hkkx gSa\ ,sls 6 leku Hkkx gSaA ‘A’

buesa ls ,d Hkkx gSA

vr% ‘A’ laiw.kZ dk 
1

6
 Hkkx gSA bl izdkj  

1

2
 × 

1

3
  =  

1

6

vkÑfr 2.8

vkÑfr 2.9

A
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geus ;g oSQls fu.kZ; fy;k fd ‘A’ laiw.kZ dk 
1

6
 Hkkx gS\ laiw.kZ dks 2 × 3 = 6 Hkkxksa esa ck¡Vk

x;k vkSj 1 Hkkx bleas ls ckgj fudkyk x;kA

vr%
1

2
 × 

1

3
 =

1

6
  = 

1×1

2×3

vFkok
1

2
 × 

1

3
 =

1×1

2×3

1

3
×

1

2
 dk eku Hkh blh izdkj Kkr fd;k tk ldrk gSA laiw.kZ dks 2 leku Hkkxksa esa ck¡fV,

vkSj rc buesa ls fdlh ,d Hkkx dks 3 leku Hkkxksa esa ck¡fV,A buesa ls ,d Hkkx dks yhft,A

;g 
1

3
 × 

1

2
  vFkkZr~ 

1

6
 Hkkx dks fu:fir djsxkA

blfy, tSlk fd igys ppkZ dh tk pqdh gS  
1

3
× 

1

2
 = 

1

6
 = 

1×1

3× 2

vr%
1

2
 × 

1

3
 =

1

3
× 

1

2
= 

1

6

1

3
×

1

4
 vkSj 

1

4
 × 

1

3
;

1

2
× 

1

5
  vkSj  

1

5
× 

1

2
 Kkr dhft, vkSj tk¡p dhft, fd D;k vki

1

3
×

1

4
 =

1

4
 × 

1

3
;  

1

2
× 

1

5
 = 

1

5
× 

1

2
 ikrs gSa\

fuEufyf[kr cDlksa dks Hkfj, %

(i)
1

2
 × 

1

7
 =  

1×1

2 × 7
 = (ii)

1

5
× 

1

7
   =   = 

(iii)
1

7
 × 

1

2
   =  = (iv)

1

7
 × 

1

5
 =  = 

mnkgj.k 2 lq'kkar ,d ?kaVs esa fdlh iqLrd dk 
1

3
 Hkkx i<+rk gSA og 1

2
5

 ?kaVksa esa iqLrd

dk fdruk Hkkx i<+sxk\

gy   lq'kkar }kjk 1 ?kaVs esa iqLrd dk i<+k gqvk Hkkx  = 
1

3
.

iz;kl dhft,
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blfy, 
1

2
5

 ?kaVs esa mlosQ }kjk iqLrd dk i<+k gqvk Hkkx = 
1

2
5

× 
1

3

= × =
×

×
=

11

5

1

3

11 1

5 3

11

15

vkb, vc ge 
1

2
×

5

3
 Kkr djrs gSaA ge tkurs gSa fd   

5

3
 =  

1

3
× 5 .

blfy,]  
1

2
× 

5

3
 =  

1

2
× 

1

3
× 5 = 

1 5
× 5

6 6
=

lkFk gh] 
5

6
 =  

1× 5

2 × 3
A vr% 

1

2
× 

5

3
 = 

1× 5

2 × 3
 = 

5

6
.

bls uhps [khaph xbZ vkÑfr;ksa esa Hkh n'kkZ;k x;k gSA ik¡p leku vkdkjksa (vkÑfr 2.10)
esa ls izR;sd ik¡p lokaZxle o`Ùkksa osQ Hkkx gSaA bl izdkj dk ,d vkdkj yhft,A bl vkdkj dks
izkIr djus osQ fy, loZizFke ge o`Ùk dks 3 leku Hkkxksa esa ck¡Vrs gSaA vkxs Hkh bu rhu Hkkxksa esa
ls izR;sd dks 2 leku Hkkxksa esa ck¡Vrs gSaA bldk ,d Hkkx og vkdkj gS ftldh geus ppkZ dh

gSA ;g D;k fu:fir djsxk\ ;g 
1

2
 × 

1

3
 = 

1

6
 dks fu:fir djsxkA bl izdkj osQ Hkkx feykdj

oqQy 5 × 
1

6
 = 

5

6
 gksaxsA

vkÑfr 2.10

blh izdkj]
3

5
 × 

1

7
 = 

3×1

5 × 7
 = 

3

35
.

bl izdkj ge
2

3
× 

7

5
 dks  

2

3
 × 

7

5
 = 

2 × 7

3 × 5
 = 

14

15

osQ :i esa Kkr dj ldrs gSaA
bl izdkj ge ikrs gSa fd ge nks fHkUuksa dk xq.ku

v'a kkas dk x.q kuiQy
gjkas dk x.q kuiQy

 osQ :i esa djrs gSaA

xq.kuiQy dk eku

vkius ns[kk gS fd nks iw.kZ la[;kvksa dk xq.kuiQy mu nksuksa
la[;kvksa esa ls izR;sd ls cM+k gksrk gSA mnkgj.kkFkZ  3 × 4 = 12

vkSj 12 > 4, 12 > 3.

iz;kl dhft,

Kkr dhft,%  
2

3
×  

4

5
 ;  

2

3
×

iz;kl dhft,

Kkr dhft,% 
8

3
× 

4

7
;    

3

4
×  

2

3

1

5
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tc ge nks fHkUuksa dks xq.kk djrs gSa rks xq.kuiQy osQ eku dks fn, x, fHkUukas ls rqyuk
dhft,\
vkb, loZizFke ge nks mfpr fHkUuksa osQ xq.kuiQy dh ppkZ djrs gSaA ge ikrs gSa]

2 4 8
×

3 5 15
=

8

15
< <

2

3

8

15

4

5
,

xq.kuiQy izR;sd fHkUu ls de gSA

1 2
×

5 7
   = --------- --------,--------         --------------------------------------

3

5 8

21

40
× = --------,--------         --------------------------------------

2 4

9

8

45
× = --------,--------          --------------------------------------

vki ikrs gSa fd tc nks mfpr fHkUuksa dks xq.kk fd;k tkrk gS rks xq.kuiQy nksuksa fHkUuksa ls de
gksrk gSA vFkkZr~ nks mfpr fHkUuksa osQ xq.kuiQy dk eku nksuksa fHkUuksa esa ls izR;sd ls NksVk gksrk gSA
ik¡p vkSj mnkgj.k cukdj bldh tk¡p dhft,A
vkb, vc ge nks fo"ke fHkUuksa dks xq.kk djrs gSaA

7 5 35

3 2 6
× =

35

6

7

3

35

6

5

2
> >, xq.kuiQy izR;sd fHkUu ls cM+k gSA

6 24

5 3 15
× =
�

--------,--------      ------------------------------------------

9

2

7 63

8
× = --------,--------      ------------------------------------------

3 8

7

24

14
× = --------,-------- ----------------------------------------

ge ikrs gSa fd nks fo"ke fHkUuksa dk xq.kuiQy muesa ls izR;sd fHkUu ls cM+k gSA vFkok nks
fo"ke fHkUuksa osQ xq.kuiQy dk eku muesa ls izR;sd fHkUu ls vf/d gSA

,sls ik¡p vkSj mnkgj.kksa dks cukb, vkSj mi;qZDr dFku dks lR;kfir dhft,A

vkb, vc ge ,d mfpr vkSj ,d fo"ke fHkUu dks xq.kk djrs gSaA

eku yhft, 
2

3
 vkSj 

7

5
 dksA

ge ikrs gSa %
2

3

7

5

14

15
× = .    ;gk¡]

14

15

7

5
<  vkSj 

14

15

2

3
>
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izkIr xq.kuiQy] xq.ku esa mi;ksx fd, x, fo"ke fHkUu ls de gS vkSj mfpr fHkUu ls ”;knk gSA

6

5
× 

2

7
,  

8

3
 × 

4

5
 osQ fy, Hkh xq.kuiQy dh tk¡p dhft,A

iz'ukoyh 2.2

1. Kkr dhft, %

(i) (a)
1

4
  dk 

1

4
(b) 

3

5
  dk 

1

4
(c)

4

3
  dk 

1

4

(ii) (a)
2

9
  dk 

1

7
(b) 

6

5
  dk 

1

7
(c)

3

10
  dk 

1

7

2. xq.kk dhft, vkSj U;wure :i esa cnfy, (;fn laHko gS) %

(i)
2 2

2
3 3

× (ii)
2 7

7 9
× (iii)

3 6
×

8 4
(iv)

9 3

5 5
×

(v)
1 15

3 8
× (vi)

11 3

2 10
× (vii)

4 12

5 7
×

3. fuEufyf[kr fHkUuksa dks xq.kk dhft,%

(i)
2 1

5
5 4

× (ii)
2 7

6
5 9

× (iii)
3 1

5
2 3

× (iv)
5 3

2
6 7

×

(v)
2 4

3
5 7

× (vi)
3

2 3
5

× (vii)
4 3

3
7 5

×

4. dkSu cM+k gS %

(i)
3

4
 dk 

2

7
 vFkok 

5

8
 dk  

3

5
(ii) 

6

7
 dk 

1

2
 vFkok 

3

7
 dk 

2

3

5. lSyh vius cxhps esa pkj NksVs ikS/s ,d iafDr esa yxkrh gSA nks Øekxr NksVs ikSèkksa osQ chp

dh nwjh 
3

4
 m gSA izFke ,oa vafre ikS/s osQ chp dh nwjh Kkr dhft,A

6. fyfidk ,d iqLrd dks izfrfnu 
3

1
4

 ?kaVs i<+rh gSA og laiw.kZ iqLrd dks 6 fnuksa esa i<+rh

gSA ml iqLrd dks i<+us esa mlus oqQy fdrus ?kaVs yxk,\

7. ,d dkj 1 fyVj iSVªksy esa 16 fdeh nkSM+rh gSA  
3

2
4

 fyVj iSVªksy esa ;g dkj oqQy fdruh

nwjh r; djsxh\

8. (a) (i)    cDlk  , esa la[;k fyf[k,] rkfd 
2 10

3 30
× = A

(ii) cDlk  , esa izkIr la[;k dk U;wure :i _____ gS A
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(b) (i) cDlk   , esa la[;k fyf[k,] rkfd 
3 24

5 75
× =  A

(ii) cDlk   , esa izkIr la[;k dk U;wure :i _____ gS A

2.2 fHkUuksa dh Hkkx

tkWu osQ ikl 6 cm yach dkx”k dh ,d iV ðh gSA og bl iV ðh dks 2 cm yach NksVh ifV ð;ksa
esa dkVrk gSA vki tkurs gSa fd og 6 ÷ 2 =3 ifV ð;k¡ izkIr djsxkA tkWu 6 cm yackbZ okyh

,d nwljh iV ðh dks 
3

2
 cm yackbZ okyh NksVh ifV ð;ksa esa dkVrk gSA vc mldks fdruh NksVh

ifV ð;k¡ izkIr gksaxh\ og 6 ÷ 
3

2
 ifV ð;k¡ izkIr djsxkA

,d 
15

2
 cm yackbZ okyh iV ðh dks 

3

2
 cm yackbZ okyh NksVh ifV ð;ksa esa dkVk tk ldrk gS

ftlls gesa  
15

2
÷

3

2
   VqdM+s izkIr gksaxsA

vr%] gesa ,d iw.kZ la[;k dks fdlh fHkUu ls vFkok ,d fHkUu dks nwljh fHkUu ls Hkkx nsus
dh vko';drk gSA vkb, ge ns[krs gSa fd bls oSQls djuk gSA

2.2.1 fHkUu ls iw.kZ la[;k dh Hkkx

vkb, 1÷
1

2
 Kkr djrs gSaA

ge fdlh laiw.kZ dks oqQN cjkcj Hkkxksa esa bl izdkj ck¡Vrs gSa rkfd izR;sd Hkkx laiw.kZ dk

vk/k gSA ,sls vk/s (
1

2
) Hkkxksa dh la[;k 1÷

1

2
 gksxhA vkÑfr 2.11 dks nsf[k,A vkidks fdrus

vk/s Hkkx fn[kkbZ nsrs gSa\ ,sls nks vk/s Hkkx gSaA

blfy, 1 ÷ 
1

2
 = 2. lkFk gh 

2
1

1
×  = 1 × 2 = 2 vr% 1 ÷ 

1

2
 = 1 × 

2

1

blh izdkj] 3 ÷
1

4
 = 3 laiw.kks± esa ls izR;sd dks leku 

1

4
Hkkxksa esa ck¡Vus ij] 

1

4
Hkkxksa dh la[;k

= 12 (vkÑfr 2.12 ls)

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

vkd̀fr 2.12

1

2

1

2

vkd̀fr 2.11
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;g Hkh nsf[k, fd 
4

3×
1

 =  3 × 4  = 12. bl izdkj] 
1 4

3 3×
4 1

÷ =  = 12.

blh izdkj  3 ÷ 
1

2
vkSj 

2
3×

1
  Kkr dhft,A

fHkUu dk O;qRØe

1

2
 osQ va'k ,oa gj dks ijLij cnyus ij vFkok 

1

2
 dk izfrykse djus ij la[;k 

2

1
 izkIr

dh tk ldrh gSA blh izdkj 
1

3
dk izfryske djus ij 

3

1
  izkIr gksrk gSA

vkb, loZizFke ge ,slh la[;kvksa osQ izfrykse osQ ckjs eas ppkZ djrs gSaA
fuEufyf[kr xq.kuiQyksa dks nsf[k, vkSj fjDr LFkkuksa dh iwfrZ dhft, %

1
7

7
×  =  1

5 4

4 5
×   =  ---------

1
9

9
×  = ------

2

7
×  -------  = 1

2 3

3 2
×   =  

2 3

3 2

×

×
  =  

6

6
 = 1 ------ 

5

9
×   = 1

,sls ik¡p vkSj ;qXeksa dks xq.kk dhft,A

,slh 'kwU;srj la[;k,¡ ftudk ijLij xq.kuiQy 1 gS] ,d nwljs osQ O;qRØe dgykrh gSaA

bl izdkj 
5

9
dk O;qRØe 

9

5
 gS vkSj 

9

5
 dk O;qRØe 

5

9
 gSA 

1

9
,  

2

7
 osQ O;qRØe D;k gSs\

vki ns[ksaxs fd 
2

3
dk izfrykse djus ij bldk O;qRØe izkIr gksrk gSA vki bl izdkj 

3

2
 izkIr

djrs gSaA

lksfp,] ppkZ dhft, ,oa fyf[k,

(i) D;k ,d mfpr fHkUu dk O;qRØe Hkh mfpr fHkUu gksxh\
(ii) D;k ,d fo"ke fHkUu dk O;qRØe Hkh ,d fo"ke fHkUu gksxk\

blfy, ge dg ldrs gSa fd

1 ÷
1

2
  =   

2
1

1
×   =   1 × (

1

2
 dk O;qRØe )

3 ÷
1

4
  =  

4
3×

1
   =   3 × (

1

4
  dk O;qRØe )

3 ÷
1

2
  =  ------  =    ----------------------.
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vr%] 2 ÷ 
3

4
 = 2 × (

3

4
dk O;qRØe ) = 

4
2

3
× .

5 ÷
2

9
  = 5 ×   -------------------  =  5 × -------------

bl izdkj fdlh iw.kZ la[;k dks ,d fHkUu ls Hkkx djus osQ fy, ml iw.kZ la[;k
dks ml fHkUu osQ O;qRØe ls xq.kk dj nhft,A

Kkr dhft, % (i) 7 ÷ 
2

5
(ii) 6  ÷ 

4

7
(iii) 2 ÷

8

9

l fdlh iw.kZ la[;k dks ,d fefJr fHkUu ls Hkkx djrs le;] loZizFke fefJr fHkUu dks
fo"ke fHkUu esa ifjofrZr dhft, vkSj rc bldks gy dhft,A

bl izdkj   4 ÷ 
2

2
5

  =   4 ÷
12

5
  =    ? lkFk gh 5 ÷ 3

1

3
 = 5 ÷ 

10

3
 = ?

2.2.2 iw.kZ la[;k ls fHkUu dh Hkkx

l
3

4
÷ 3 dk eku D;k gksxk\

iwoZ izs{k.kksa osQ vk/kj ij ge ikrs gSa %  
3

4
÷ 3 =  

3

4

3

1
÷  = 

3

4
× 

1

3
 = 

3

12
 = 

1

4

vr%] 
2

3
 ÷ 7  = 

2

3
× 

1

7
 =     ?

5

7
÷ 6 ,   

2

7
 ÷ 8 osQ eku D;k gSa\

l fefJr fHkUuksa dks iw.kZ la[;k ls Hkkx djrs le; fefJr fHkUu dks fo"ke fHkUu esa ifjofrZr
dhft,A vFkkZr~

2
2

3
5÷  =  

8

3
5÷  = ------ ;

2
4 3

5
÷  = ------ =  ------ 

3
2 2

5
÷  = ------ =  ----

2.2.3 ,d fHkUu dh nwljh fHkUu ls Hkkx

vc ge 
1

3
 ÷

6

5
  Kkr dj ldrs gSaA

1

3
 ÷

6

5
    =  

1

3
×  (

6

5
 dk O;qRØe) =  

1

3
× 

5

6
 =  

5

18

blh izdkj]  
8 2 8

5 3 5
÷ =  × (

2

3
 dk O;qRØe ) = ?  vkSj  

1

2
 ÷ 

3

4
 =  ?

iz;kl dhft,

iz;kl dhft,
Kkr dhft,%

(i) 6 ÷
1

5
3

(ii) 7 ÷ 
4

2
7
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Kkr dhft,% (i)  
3 1

5 2
÷ (ii)

1 3

2 5
÷ (iii)

1 3
2

2 5
÷ (iv)

1 9
5

6 2
÷

iz'ukoyh 2.3

1. Kkr dhft, %

(i)
3

12
4

÷ (ii)
5

14
6

÷ (iii)
7

8
3

÷ (iv)
8

4
3

÷

(v)
1

3 2
3

÷ (vi)
4

5 3
7

÷

2. fuEufyf[kr fHkUuksa esa ls izR;sd dk O;qRØe Kkr dhft,A O;qRØeksa dks mfpr fHkUu] fo"ke
fHkUu ,oa iw.kZ la[;k osQ :i esa oxhZÑr dhft,A

(i)
3

7
(ii)

5

8
(iii)

9

7
(iv)

6

5

   (v)
12

7
(vi)

1

8
(vii)

1

11

3. Kkr dhft, %

(i)
7

2
3

÷ (ii)
4

5
9

÷ (iii)
6

7
13

÷ (iv) 4
1

3
3÷

(v)
1

3 4
2

÷ (vi)
3

4 7
7

÷

4. Kkr dhft, %

(i)
2 1

5 2
÷ (ii)

4 2

9 3
÷ (iii)

3 8

7 7
÷ (iv)

1 3
2

3 5
÷ (v) 3

1

2

8

3
÷

(vi)
2 1

1
5 2

÷ (vii)
1 2

3 1
5 3

÷ (viii)
1 1

2 1
5 5

÷

iz;kl dhft,
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2.3  n'keyo la[;kvksa dk xq.ku

js'kek us ̀  8.50 izfr kg dh nj ls 1.5 kg lCth [kjhnhA mls fdrus èku dk Hkqxrku djuk pkfg,\
fuf'pr :i ls ;g `  8.50 × 1.50  gksxkA 8.5  vkSj 1.5  nksuksa gh n'keyo la[;k,¡ gSaA bl izdkj
gesa ,d ,slh ifjfLFkfr feyrh gS tgk¡ gesa ;g Kkr djus dh vko';drk gS fd nks n'keyoksa dks
oSQls xq.kk fd;k tkrk gSA vkb, vc nks n'keyo la[;kvksa osQ xq.ku dks lh[krs gSaA
loZizFke ge 0.1 × 0.1  Kkr djrs gSaA

vc 0.1 = 
1

10
,  blfy, 0.1 × 0.1 = 

1 1
×

10 10
 = 

1×1

10 ×10
 = 

1

100
 = 0.01.

vkb, bldk lfp=k fu:i.k ns[krs gSaA ( vkÑfr 2.13)

fHkUu 
1

10
, 10  leku Hkkxksa esa ls ,d dks fu:fir djrh gSA

fp=k esa Nk;kafdr Hkkx 
1

10
  dks fu:fir djrk gSA

ge tkurs gSa fd

1 1
×

10 10
 dk vFkZ gS 

1

10
 dk 

1

10
. blfy, bl 

1

10
 osa Hkkx dks 10

cjkcj Hkkxksa esa ck¡fV, vkSj buesa ls ,d Hkkx dks yhft,A
bl izdkj ge ikrs gSa (vkÑfr 2.14) fd

      

vkÑfr 2.14

1

10
 osa Hkkx osQ 10 Hkkxksa esa ,d Hkkx ¯cnq }kjk fpfÉr oxZ gSA vFkkZr~ ;g 

1 1
×

10 10
 vFkok

0.1 × 0.1 dks fu:fir djrk gSA
D;k ¯cnq oxZ dks fdlh nwljh fof/ ls fu:fir fd;k tk ldrk gS\
vki vkÑfr 2.14 esa fdrus NksVs oxZ ikrs gSaA
blesa 100 NksVs oxZ gSaA bl izdkj ̄ cnq }kjk fpfÉr oxZ 100 esa ls ,d dks fu:fir djrk gS vFkkZr~
0.01 dks fu:fir djrk gSA vr% 0.1 × 0.1 = 0.01.

vkÑfr 2.13
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è;ku nhft, 0.1 xq.kuiQy esa nks ckj lfEefyr gSA 0.1 esa n'keyo ¯cnq osQ nkb± rji+ Q ,d
vad gSA  0.01 esa n'keyo ¯cnq osQ nkb± rji+ Q nks (vFkkZr~ 1 + 1) vad gSaA

vkb, vc ge 0.2 × 0.3 Kkr djrs gSaA

ge ikrs gSa] 0.2 × 0.3 = 
2 3

×
10 10

tSls geus 
1 1

,
10 10

×  osQ fy, fd;k gS] oSls gh vkb, ge oxZ

dks 10 leku Hkkxksa esa ck¡Vrs gSa vkSj 
3

10
 izkIr djus osQ fy, buesa ls

3 Hkkxksa dks ckgj fudky ysrs gSaA fiQj ls bu 3 leku Hkkxksa esa ls
izR;sd Hkkx dks 10 leku Hkkxksa esa ck¡fV, vkSj izR;sd esa ls 2 ys

yhft,A bl izdkj ge 
2 3

×
10 10

 izkIr djrs gSaA

¯cnq }kjk fpfÉr oxZ] 
2 3

×
10 10

 vFkkZr~ 0.2 × 0.3 dks fu:fir djrs gSa (vkÑfr 2.15 nsf[k,)

D;ksafd 100 esa ls 6 ¯cnq }kjk fpfÉr oxZ gSa vr% ;s 0.06 dks Hkh fu:fir djrs gSaA

bl izdkj 0.2 × 0.3 = 0.06.

è;ku nhft, fd 2 × 3 = 6 vkSj 0.06 esa n'keyo ¯cnq ls nkb± rji+ Q vadksa dh la[;k 2
(= 1 + 1) gSaA

tk¡p dhft, fd D;k ;g 0.1 × 0.1 osQ fy, Hkh mfpr gSA

bu izs{k.kksa dk mi;ksx djrs gq, 0.2 × 0.4 Kkr dhft,A

0.1 × 0.1 vkSj 0.2 × 0.3 Kkr djrs le; laHkor% vkius è;ku fn;k gksxk fd loZizFke geus
n'keyo ¯cnq dh mis{kk djrs gq, iw.kZ la[;kvksa osQ :i esa xq.kk fd;k FkkA 0.1 × 0.1 esa geus
ik;k] 01 × 01 vFkkZr~ 1 × 1 blh izdkj 0.2 × 0.3 esa geus ik;k] 02 × 03 = 2 × 3.

rc geus lcls nkb± rji+ Q osQ vad ls 'kq: djrs gq, vkSj ckb± rji+ Q pyrs gq, vadksa dh
la[;k dks fxukA rc geus ogk¡ n'keyo ¯cnq j[kkA fxus tkus okys vadksa dh la[;k] xq.kk dh
tk jgh n'keyo la[;kvksa osQ n'keyo ¯cnq osQ nkb± rji+ Q osQ vadksa dh la[;k dk ;ksx djus
ij izkIr gksrh gSA

vkb, vc ge 1.2 × 2.5 Kkr djrs gSaA

12 ,oa 25 dks xq.kk dhft,A ge 300  vad izkIr djrs gSaA 1.2 vkSj 2.5 nksuksa esa n'keyo ¯cnq
osQ nkb± rjiQ ,d vad gSA blfy, 300 esa lcls nkb± rjiQ ls 1 + 1 = 2 vad fxu yhft,
(vFkkZr~ nks 0) vkSj ckb± rji+ Q pfy,A ge 3.00 vFkkZr~ 3 izkIr djrs gSa

blh izdkj 1.5 × 1.6, 2.4 × 4.2 Kkr dhft,A

vkÑfr 2.15
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2.5 vkSj 1.25 dks xq.kk djrs le; loZizFke vki 25 ,oa 125 dks xq.kk djsaxsA izkIr xq.kuiQy
esa n'keyo j[kus osQ fy, vki lcls nkb± rji+ Q osQ vad ls 'kq: djrs gq, 1 + 2 = 3 (D;ksa)\
vad fxusaxsA vr% 2.5 × 1.25 = 3.125A 2.7 × 1.35 Kkr dhft,A

   1. Kkr dhft,% (i) 2.7 × 4 (ii) 1.8 × 1.2 (iii) 2.3 × 4.35

   2. iz'u 1 esa izkIr xq.kuiQyksa dks vojksgh Øe eas Øec¼ dhft,A

mnkgj.k 3 ,d leckgq f=kHkqt dh Hkqtk 3.5 cm  gSA bldk ifjeki Kkr dhft,A

gy leckgq f=kHkqt dh lHkh Hkqtk,¡ leku gksrh gSaA

blfy,] izR;sd Hkqtk dh yackbZ = 3.5 cmA vr% ifjeki = 3 × 3.5 cm = 10.5 cm

mnkgj.k 4 ,d vk;r dh yackbZ 7.1 cm vkSj bldh pkSM+kbZ 2.5 cm gSA vk;r dk
{ks=kiQy D;k gS\

gy vk;r dh yackbZ = 7.1 cm vk;r dh pkSM+kbZ = 2.5 cm

blfy, vk;r dk {ks=kiQy = 7.1 cm × 2.5 cm = 17.75 cm2

2.3.1  n'keyo la[;kvksa dk 10,100 vkSj 1000 ls xq.ku

js'kek us ns[kk fd 2.3 = 
23

10
 gS tcfd 2.35 = 

235

100
. vr% mlus ik;k fd n'keyo ¯cnq dh

fLFkfr ij fuHkZj djrs gq, n'keyo la[;k dks 10 vFkok 100 gj okyh fHkUu osQ :i esa ifjofrZr
fd;k tk ldrk gSA mlus lkspk fd ;fn fdlh n'keyo la[;k dks 10 vFkok 100 vFkok 1000

ls xq.kk fd;k tk, rks D;k gksxk\

vkb, ns[krs gSa D;k ge n'keyo la[;kvksa dks 10 vFkok 100 vFkok 1000 ls xq.kk djus dk
dksbZ izfr:i (iSVuZ) izkIr dj ldrs gSaA

uhps nh gqbZ lkj.kh dks nsf[k, vkSj fjDr LFkkuksa dh iwfrZ dhft, %

1.76 × 10  = 
176

100
× 10 = 17.6 2.35 ×10 =___ 12.356 × 10 =___

1.76 × 100 = 
176

100
× 100 = 176 ;k 176.0 2.35 ×100 = ___ 12.356 × 100 =___

1.76 × 1000 = 
176

100
 × 1000 = 1760   ;k 2.35 ×1000 = ___ 12.356 × 1000 = ___

                                                1760.0

0.5 × 10 = 
5

10
 × 10 = 5     ;     0.5 × 100 = ___     ;     0.5 × 1000 = ___

iz;kl dhft,
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lkj.kh esa xq.kuiQy osQ n'keyo ¯cnq osQ foLFkkiu dks nsf[k,A ;gk¡ la[;kvksa dks 10,100 ,oa

1000 ls xq.kk fd;k x;k gSA 1.76 × 10 = 17.6 esa vad ogh gSa vFkkZr~ nksuksa rji+ Q 1, 7 vkSj 6 gSA

D;k vkius bls nwljs xq.kuiQyksa esa Hkh ns[kk gS\ 1.76 vkSj 17.6 dks Hkh nsf[k,A n'keyo ¯cnq nkb±

vFkok ckb±] fdl rji+ Q foLFkkfir gqvk gS è;ku nhft, 10 esa 1 osQ vfrfjDr ,d 'kwU; gSA

1.76×100 = 176.0 esa] 1.76 ,oa 176.0 dks nsf[k;s fd fdl rjiQ vkSj fdrus LFkkuksa ls

n'keyo ¯cnq dk foLFkkiu gqvk gSA n'keyo ¯cnq nkb± rji+ Q nks LFkkuksa ls foLFkkfir gqvk gSA

è;ku nhft, 100 esa 1 osQ vfrfjDr nks 'kwU; gSA

D;k vki nwljs xq.kuiQyksa esa Hkh n'keyo ¯cnq dk blh izdkj dk foLFkkiu ns[krs gSa\

bl izdkj ge dgrs gSa fd tc fdlh n'keyo la[;k dks 10, 100 vFkok 1000

ls xq.kk fd;k tkrk gS rks xq.kuiQy osQ vad ogh gksrs gSa tks vad n'keyo la[;k eas

gksrs gSa ijarq xq.kuiQy esa n'keyo ¯cnq nkb± rjiQ mrus gh LFkkuksa ls foLFkkfir gksrk

gS ftrus 1 osQ vfrfjDr 'kwU; gksrs gSaA bu izs{k.kksa osQ vk/kj ij vc ge dg ldrs

gSa fd%

0.07 × 10 = 0.7, 0.07 × 100 = 7 vkSj 0.07 × 1000 = 70.

D;k vc vki crk ldrs gSa fd 2.97 × 10 = ?    2.97 × 100 = ?    2.97 × 1000 = ?

D;k vc vki js'kek }kjk Hkqxrku fd, tkus okyh jkf'k vFkkZr~ ` 8.50 × 150] Kkr djus

eas mldh lgk;rk dj ldrs gSa\

iz'ukoyh 2.4

1. Kkr dhft, %

(i) 0.2 × 6 (ii) 8 × 4.6 (iii) 2.71 × 5

(iv) 20.1 × 4 (v) 0.05 × 7 (vi) 211.02 × 4

(vii) 2 × 0.86

2. ,d vk;r dk {ks=kiQy Kkr dhft, ftldh yackbZ 5.7 cm vkSj pkSM+kbZ 3 cm gSA

3. Kkr dhft, %

(i) 1.3 × 10 (ii) 36.8 × 10 (iii) 153.7 × 10

(iv) 168.07 × 10 (v) 31.1 × 100 (vi) 156.1 × 100

(vii) 3.62 × 100 (viii) 43.07 × 100 (ix) 0.5 × 10

(x) 0.08 × 10 (xi) 0.9 × 100 (xii) 0.03 × 1000

4. ,d nqifg;k okgu ,d yhVj iSVªksy esa 55.3 km dh nwjh r; djrk gSA 10 yhVj iSVªksy esa
og fdruh nwjh r; djsxk\

iz;kl dhft,
Kkr dhft,:

(i) 0.3 × 10

(ii) 1.2 × 100

(iii) 56.3 × 1000

Rationalised 2023-24



xf.kr40

5. Kkr dhft, %

(i) 2.5 × 0.3 (ii) 0.1 × 51.7 (iii) 0.2 × 316.8

(iv) 1.3 × 3.1 (v) 0.5 × 0.05 (vi) 11.2 × 0.15

(vii) 1.07 × 0.02 (viii) 10.05 × 1.05

(ix) 101.01 × 0.01 (x) 100.01 × 1.1

2.4  n'keyo la[;kvksa dh Hkkx
lfork viuh d{kk dh ltkoV osQ fy, ,d fMtkbZu rS;kj dj jgh FkhA mls 1.9 cm yackbZ okyh
oqQN jaxhu dkx”k dh ifV ð;ksa dh vko';drk FkhA mlosQ ikl 9.5 cm yackbZ okyh ,d jaxhu
dkx”k dh iV ðh FkhA bl iV ðh eas ls og vHkh"V yackbZ osQ fdrus VqdM+s izkIr dj losQxhA mlus

lkspk 'kk;n ;g 9.5

1.9
 gksxkA D;k ;g lgh gS\

9.5 vkSj 1.9 nksuksa gh n'keyo la[;k,¡ gSaA blfy, gesa n'keyo la[;kvksa dh Hkkx Hkh tkuus
dh vko';drk gSA

2.4.1  10, 100 vkSj 1000 ls Hkkx

vkb, vc ge ,d n'keyo la[;k dh 10, 100 vkSj 1000 ls Hkkx
Kkr djrs gSaA

vkb, ge  31.5 ÷ 10 Kkr djrs gSaA

31.5 ÷ 10 = 
315 1

×
10 10

 = 
315

100
 = 3.15

blh izdkj 31 5 100
315

10

1

100
. ÷ = ×  = =

315

1000
0 315.

vkb, ge ;g ns[krs gS a fd D;k ge la[;kvks a dks 10, 100 vFkok 1000 ls Hkkx djus
dk dksbZ izfr:i Kkr dj ldrs gSaA ;g la[;kvksa dks 10, 100 vFkok 1000 ls] laf{kIr fof/ ls
Hkkx djus esa gekjh lgk;rk dj ldrk gSA

31.5 ÷ 10 = 3.15 231.5 ÷ 10 =___ 1.5 ÷ 10 =___ 29.36 ÷ 10 =___

31.5 ÷ 100 = 0.315 231.5 ÷ 100 =___ 1.5 ÷ 100 =___ 29.36 ÷ 100 =___

31.5 ÷ 1000 = 0.0315 231.5 ÷ 1000 =___ 1.5 ÷ 1000 =___ 29.36 ÷ 1000 =___

31.5 ÷ 10 = 3.15 dks yhft,A  31.5 vkSj 3.15 esa vad ,d tSls gSa vFkkZr~ 3, 1, vkSj 5 ijarq
HkkxiQy esa n'keyo ¯cnq foLFkkfir gks x;k gSA fdl rji+ Q vkSj fdrus LFkkuksa ls\ n'keyo ¯cnq
ckb± rji+ Q ,d LFkku ls foLFkkfir gks x;k gSA è;ku nhft, 10 esa 1 osQ vfrfjDr ,d 'kwU; gSA

 iz;kl dhft,
Kkr dhft, %

(i) 235.4 ÷ 10

  (ii) 235.4 ÷100

 (iii) 235.4 ÷ 1000
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vc 31.5 ÷ 100 = 0.315 dh ppkZ djrs gSaA 31.5 vkSj 0.315 esa vad ,d tSls gSa ijarq

HkkxiQy esa n'keyo ¯cnq osQ ckjs esa D;k dg ldrs gSa\ ;g ckb± rjiQ nks LFkkuksa ls foLFkkfir

gks x;k gSA è;ku nhft, 100 esa 1 osQ vfrfjDr nks 'kwU; gSaA

bl izdkj ge dg ldrs gSa fd fdlh la[;k dks 10, 100 vFkok 1000 ls Hkkx djus ij

la[;k ,oa HkkxiQy osQ vad ,d tSls gSa ijarq HkkxiQy esa n'keyo ¯cnq ckb± rjiQ mrus gh LFkkuksa

ls foLFkkfir gks tkrk gS ftrus 1 osQ lkFk 'kwU; gksrs gSaA bl izs{k.k dk mi;ksx djrs gq, vc ge

'kh?kzrkiwoZd fuEufyf[kr dks Kkr djrs gSa]

2.38 ÷ 10 = 0.238

2.38 ÷ 100 = 0.0238

2.38 ÷ 1000 = 0.00238

2.4.2  iw.kZ la[;k ls n'keyo la[;k dh Hkkx

vkb,] ge 
6.4

2
 Kkr djrs gSaA ;kn dhft, ge bls 6.4 ÷ 2 osQ :i esa Hkh fy[krs gSaA

blfy,] tSlk fd geus fHkUuksa ls lh[kk gS

6.4 ÷ 2 =
64

10
 ÷ 2

=
64 1

10 2
×

=
64 1

10 2

1 64

10 2

1

10

64

2

×

×
=

×

×
= ×

=
1

10
32

32

10
3 2× = = .

vFkok] vkb, loZizFke ge 64 dks 2 ls Hkkx djrs gSA ge 32 izkIr djrs gSaA 6.4 esa n'keyo

¯cnq osQ nkb± rjiQ ,d vad gSA 32 esa n'keyo bl izdkj jf[k, rkfd n'keyo osQ nkb± rji+ Q

osQoy ,d gh vad jg ik,A ge fiQj ls 3.2 izkIr djrs gSaA

19.5 ÷ 5 Kkr djus osQ fy, igys 195 ÷ 5 Kkr dhft,A ge 39 izkIr

djrs gSaA 19.5 esa n'keyo ¯cnq osQ nkb± rji+ Q ,d vad gSA 39 esa n'keyo ¯cnq

dks bl izdkj jf[k, rkfd blosQ nkb± rji+ Q osQoy ,d vad jg ik,A vki

3.9 izkIr djsaxsA

(i) 35.7 ÷ 3 = ?

(ii) 25.5 ÷ 3 = ?

iz;kl dhft,

iz;kl dhft,
(i) 43.15 ÷ 5 = ?

(ii) 82.44 ÷ 6 = ?
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vc 12.96 ÷ 4 =
1296

4
100

÷

=
1296 1

×
100 4

=
1 1296

×
100 4

=
1

× 324
100

= 3.24

vFkok] 1296 dks 4 ls Hkkx nhft,A vki 324 izkIr djrs gSaA 12.96 esa n'keyo ¯cnq osQ nkb±

vksj 2 vad gSaA 324 esa blh izdkj n'keyo j[krs gq, vki 3.24 izkIr djsaxsA

è;ku nhft, ;gk¡ vkSj blls vxys ifjPNsn eas geus osQoy ,sls foHkktuksa dh ppkZ dh gS

ftuesa] n'keyo dks è;ku esa u j[kdj] ,d la[;k dks nwljh la[;k ls iwjh rjg foHkkftr fd;k

tk losQxk vFkkZr~ 'ks"kiQy osQ :i esa 'kwU; izkIr gksxkA tSlk fd 19.5 ÷ 5 esa] tc

195 dks 5 ls foHkkftr fd;k tkrk gS rks 'ks"kiQy 'kwU; izkIr gksrk gSA

;|fi ,slh Hkh fLFkfr;k¡ gSa ftuesa dksbZ la[;k fdlh nwljh la[;k ls iwjh rjg

foHkkftr ugha dh tk ldrh vFkkZr~ gesa 'ks"kiQy osQ :i esa 'kwU; dh izkfIr ugha gksrh

gSA mnkgj.kr% 195 ÷ 7 ,slh fLFkfr;ksa osQ ckjs esa ge vxyh d{kkvksa esa ppkZ djsaxsA

mnkgj.k 5 4.2, 3.8 vkSj 7.6 dk vkSlr Kkr dhft,A

gy 4.2, 3.8 vkSj 7.6 dk vkSlr

=
4.2 3.8 7.6

3

+ +

= =
15 6

3

.
 5.2 gksxkA

2.4.3  ,d n'keyo la[;k dk nwljh n'keyo la[;k ls Hkkx

vkb, ge
25 5

0 5

.

.
 vFkkZr~ 25.5 ÷ 0.5 Kkr djrs gSaA

ge ikrs gSa % 25.5 ÷ 0.5 =  = 
255 10

×
10 5

= 51

vr% 25.5 ÷ 0.5 = 51

iz;kl dhft,
Kkr dhft,%

(i) 15.5 ÷ 5

(ii) 126.35 ÷ 7
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vki D;k ns[krs gSa \ 
25.5

0.5
 osQ fy, ge ikrs gSa fd 0.5

esa n'keyo osQ nkb± rji+ Q ,d vad gSA bldks 10 ls Hkkx

djus ij iw.kZ la[;k esa ifjofrZr fd;k tk ldrk gSA blh

rjg ls 25.5 dks Hkh 10 ls Hkkx djosQ ,d fHkUu esa ifjofrZr

fd;k x;k gSA

vFkok ge dgrs gSa fd 0.5 dks 5 cukus osQ fy, n'keyo ¯cnq dks nkb± rji+ Q ,d LFkku ls

foLFkkfir fd;k x;k gSA

blfy, 25.5 esa Hkh n'keyo ¯cnq dks nkb± rji+ Q ,d LFkku ls foLFkkfir djosQ 225 esa

ifjofrZr fd;k x;kA

vr% 22.5 ÷ 1.5  = 
22 5

1 5

.

.
 = 

225

15
 = 15

blh izdkj
20 3

0 7

.

.
 vkSj 

15.2

0.8
 Kkr dhft,A

vkb, vc ge 20.55 ÷ 1.5 Kkr djrs gSaA

mi;qZDr ppkZ osQ vuqlkj ge bls 205.5 ÷ 15 osQ :i esa fy[k ldrs gSaA blls ge 13.7 izkIr
djrs gSaA

3.96

0.4
, 

2.31

0.3
 Kkr dhft,A

vc 
33.725

0.25
 dh ppkZ djrs gSaA ge bls 3372.5

25
 osQ :i esa fy[k ldrs gSa (oSQls\) vkSj

ge 134.9 osQ :i esa HkkxiQy izkIr djrs gSaA vki 
27

0.03
 oSQls Kkr djsaxs\ ge tkurs gSa fd 27

dks 27.00 osQ :i eas fy[kk tk ldrk gSA

blfy,
27 27.00 2700

0.03 0.03 3
= = = ?

mnkgj.k 6 ,d le cgqHkqt dh izR;sd Hkqtk dh yackbZ 2.5 cm gSA cgqHkqt dk ifjeki
12.5 cm gSA bl cgqHkqt dh fdruh Hkqtk,¡ gSa\

gy le cgqHkqt dk ifjeki bldh lHkh leku Hkqtkvksa dh yackbZ dk ;ksx gksrk
gS = 12.5 cm

izR;sd Hkqtk dh yackbZ = 2.5 cm

Kkr dhft,% (i)  
7.75

0.25
  (ii)  

42.8

0.02
  (iii)  

5.6

1.4

iz;kl dhft,
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vr% Hkqtkvksa dh la[;k = 
12.5

2.5
 = 

125

25
 = 5

cgqHkqt dh 5 Hkqtk,¡ gSaA

mnkgj.k 7 ,d dkj 2.2 ?kaVs esa 89.1 km dh nwjh r; djrh gSA dkj }kjk 1 ?kaVs esa r;

dh xbZ vkSlr nwjh fdruh gS\

gy dkj }kjk r; dh xbZ nwjh =  89.1 km

bl nwjh dks r; djus esa fy;k x;k le; =  2.2 ?kaVs

blfy, dkj }kjk 1 ?kaVs esa r; dh xbZ nwjh = 
89.1

2.2

 = 
891

22
 = 40.5 km

iz'ukoyh 2.5

1. Kkr dhft, %
(i) 0.4 ÷ 2 (ii) 0.35 ÷ 5 (iii) 2.48 ÷ 4

(iv) 65.4 ÷ 6 (v) 651.2 ÷ 4 (vi) 14.49 ÷ 7

(vii) 3.96 ÷ 4 (viii) 0.80 ÷ 5

2. Kkr dhft, %
(i) 4.8 ÷ 10 (ii) 52.5 ÷ 10 (iii) 0.7 ÷ 10

(iv) 33.1 ÷ 10 (v) 272.23 ÷ 10 (vi) 0.56 ÷ 10

(vii) 3.97 ÷10

3. Kkr dhft, %

(i) 2.7 ÷ 100 (ii) 0.3 ÷ 100 (iii) 0.78 ÷ 100

(iv) 432.6 ÷ 100 (v) 23.6 ÷100 (vi) 98.53 ÷ 100

4. Kkr dhft, %

(i) 7.9 ÷ 1000 (ii) 26.3 ÷ 1000

(iii) 38.53 ÷ 1000 (iv) 128.9 ÷ 1000 (v) 0.5 ÷ 1000

5. Kkr dhft, %

(i) 7 ÷ 3.5 (ii) 36 ÷ 0.2 (iii) 3.25 ÷ 0.5

(iv) 30.94 ÷ 0.7 (v) 0.5 ÷ 0.25 (vi) 7.75 ÷ 0.25

(vii) 76.5 ÷ 0.15 (viii) 37.8 ÷ 1.4 (ix) 2.73 ÷ 1.3
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6. ,d xkM+h 2.4 yhVj iSVªksy eas 43.2 km dh nwjh r; djrh gSA ;g xkM+h ,d yhVj iSVªksy

esa fdruh nwjh r; djsxh\

geus D;k ppkZ dh\

1. geus vè;;u fd;k gS fd fHkUuksa dks oSQls xq.kk fd;k tk,A nks fHkUuksa dks xq.kk djus osQ

fy, muosQ va'kksa ,oa gjksa dks i`Fko~Q&i`Fko~Q xq.kk fd;k tkrk gS vkSj fiQj xq.kuiQy dks

v'a kkas dk x.q kuiQy
gjkas dk x.q kuiQy

 osQ :i esa fy[kk tkrk gSA

mnkgj.kkFkZ 
2 5 2×5 10

×
3 7 3× 7 21

= =

2. fHkUu] izpkyd ^dk* osQ :i esa dke djrh gSA

mnkgj.kr%  2 dk 
1

2
 gksrk gS 

1

2
 × 2 = 1

3. (a) nks mfpr fHkUuksa dk xq.kuiQy] xq.kk fd, x, izR;sd fHkUu ls de gksrk gSA

(b) ,d mfpr vkSj ,d fo"ke fHkUu dk xq.kuiQy fo"ke fHkUu ls de gksrk gS vkSj

mfpr fHkUu ls vf/d gksrk gSA

(c) nks fo"ke fHkUuksa dk xq.kuiQy] xq.kk fd, x, nksuks a fHkUuksa esa ls izR;sd ls cM+k

gksrk gSA

4. ,d fHkUu dk O;qRØe blosQ va'k vkSj gj dks ijLij cnyus ls izkIr gksrk gSA

5. geus ns[kk gS fd nks fHkUuksa dks oSQls Hkkx fn;k tkrk gS %

(a) ,d iw.kZ la[;k dks fdlh fHkUu ls Hkkx djrs le; ge iw.kZ la[;k dks fHkUu osQ

O;qRØe ls xq.kk djrs gSaA

mnkgj.kr% 3 5 10
2 2

5 3 3
÷ = × =

(b) ,d fHkUu dks iw.kZ la[;k ls Hkkx djus osQ fy, ge fHkUu dks iw.kZ la[;k osQ O;qRØe

ls xq.kk djrs gSaA

mnkgj.kr% 2 2 1 2
7 ×

3 3 7 21
÷ = =
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(c) ,d fHkUu dks nwljh fHkUu ls Hkkx djus osQ fy, ge igyh fHkUu dks nwljh fHkUu

osQ O;qRØe ls xq.kk djrs gSaA blfy, 
2 5 2 7 14

×
3 7 3 5 15

÷ = = .

6. geus ;g Hkh lh[kk gS fd nks n'keyo la[;k,¡ oSQls xq.kk dh tkrh gSaA nks n'keyo la[;kvksa

dks xq.kk djus osQ fy, loZizFke ge mUgsa iw.kZ la[;kvksa osQ :i esa xq.kk djrs gSaA nksuksa

n'keyo la[;kvksa eas n'keyo ¯cnq osQ nkb± rji+Q vadksa dh la[;k dks fxurs gSaA fxuh gqbZ

vadksa dh la[;k dk ;ksx Kkr djrs gSaA lcls nk,¡ LFkku ls vadksa dks fxurs gq, xq.kuiQy

esa n'keyo ¯cnq j[kk tkrk gSA ;g fxurh iwoZ esa izkIr ;ksx osQ leku gksuh pkfg,A

mnkgj.kr% 0.5 × 0.7 = 0.35

7. ,d n'keyo la[;k dks 10, 100 vFkok 1000 ls xq.kk djus osQ fy, ge ml la[;k esa

n'keyo ¯cnq dks nkb± rjiQ mrus gh LFkku ls foLFkkfir djrs gSa ftrus 1 osQ vfrfjDr 'kwU;

gksrs gSaA

vr%  0.53 × 10 = 5.3,     0.53 × 100 = 53,      0.53 × 1000 = 530

8. geus ns[kk gS fd n'keyo la[;k,¡ oSQls foHkkftr dh tkrh gSA

(a) ,d n'keyo la[;k dks iw.kZ la[;k ls Hkkx djus osQ fy, loZizFke ge mUgsa iw.kZ

la[;kvksa osQ :i esa Hkkx nsrs gSaA rc HkkxiQy eas n'keyo ¯cnq dks oSls gh j[kk tkrk

gS tSls n'keyo la[;k esaaA

mnkgj.kr% 8.4 ÷ 4 = 2.1

è;ku nhft, ge ;gk¡ ij osQoy ,sls foHkktuksa dh ckr dj jgs gSa ftuesa 'ks"kiQy

'kwU; gSA

(b) ,d n'keyo la[;k dks 10, 100 vFkok 1000 ls Hkkx djus osQ fy, n'keyo la[;k

esa n'keyo ¯cnq dks ckb± rji+ Q mrus gh LFkku ls foLFkkfir djrs gSa ftrus 1 osQ

vfrfjDr 'kwU; gksrs gSaA bl izdkj HkkxiQy dh izkfIr gksrh gSA

blfy,, 23.9 ÷ 10 = 2.39,23.9 ÷ 100 = 0 .239, 23.9 ÷ 1000 = 0.0239

(c) nks n'keyo la[;kvksa dks Hkkx djrs le; loZizFke ge nksuksa la[;kvksa esa n'keyo

¯cnq dks nkb± rji+ Q leku LFkkuksa ls foLFkkfir djrs gSa vkSj rc Hkkx nsrs gSaA vr%
2.4 ÷ 0.2 = 24 ÷ 2 = 12.
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v
è;

k;
 
 
3

vk¡dM+ksa dk
izcaèku

3.1  izfrfufèk eku
vki ^vkSlr* (average) 'kCn ls vo'; gh ifjfpr gksaxs rFkk vius nSfud thou esa vkSlr
'kCn ls lacaf/r fuEufyf[kr izdkj osQ dFku vo'; gh lqus ;k i<+s gksaxs%

l bZ'kk viuh i<+kbZ ij izfrfnu vkSlru yxHkx 5 ?kaVs dk le; O;rhr djrh gSA

l bl le; o"kZ dk vkSlr rkieku 40 fMxzh (lsfYl;l) gSA

l esjh d{kk osQ fo|kfFkZ;ksa dh vkSlr vk;q 12 o"kZ gSA

l ,d Ldwy dh okf"kZd ijh{kk osQ le; fo|kfFkZ;ksa dh vkSlr mifLFkfr 98 izfr'kr FkhA

blh izdkj osQ vusd dFku gks ldrs gSaA Åij fn, gq, dFkuksa osQ ckjs esa lksfp,A

D;k vki lksprs gSa fd igys dFku esa crk;k x;k cPpk izfrfnu Bhd 5 ?kaVs i<+rk gS\

vFkok] D;k ml fo'ks"k le; ij] fn, gq, LFkku dk rkieku lnSo 40 fMxzh jgrk gS\

vFkok] D;k ml d{kk osQ izR;sd fo|kFkhZ dh vk;q 12 o"kZ gS\ Li"Vr% bu iz'uksa dk mÙkj
gS ^ugha* A

rc] ;s dFku gesa D;k crkrs gSa\

vkSlr ls ge le>rs gSa fd bZ'kk izk;% ,d fnu eas 5 ?kaVs i<+rh gSA oqQN fnu og blls
de ?kaVs i<+rh gS vkSj oqQN fnu blls vfèkd ?kaVs i<+rh gSA

blh izdkj] 40 fMxzh lsfYl;l osQ vkSlr rkieku dk vFkZ gS fd o"kZ osQ bl le; ij
rkieku izk;% 40 fMxzh lsfYl;l jgrk gSA dHkh og  40° C ls de jgrk gS vkSj dHkh 40°

C ls vfèkd Hkh jgrk gSA

bl izdkj] ge ;g vuqHko djrs gSa fd vkSlr ,d ,slh la[;k gS tks izs{k.kksa (observations)

;k vk¡dM+ksa osQ ,d lewg dh osaQnzh; izo`fÙk (central tendency) dks fu:fir djrh (;k n'kkZrh)
gSA D;kasfd vkSlr lcls vf/d rFkk lcls de ewY; (value) osQ vk¡dM+ksa osQ chp esa gksrk gSA
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blfy, ge dgrs gSa fd vkSlr] vk¡dM+ksa osQ ,d lewg dh osaQnzh; izo`fÙk dk ekid (measure)

gSA fofHkUu izdkj osQ vk¡dM+ksaa dh O;k[;k djus osQ fy,] fofHkUu izdkj osQ izfrfufèk
(representative) ;k osaQnzh; ekuksa (central values) dh vko';drk gksrh gSA buesa ls ,d
izfrfufèk eku vadxf.krh; ekè; ;k lekarj ekè; (arthmetic mean) gSA

3.2  vadxf.krh; ekè;
vk¡dM+ksa osQ ,d lewg osQ fy, vafèkdka'kr% iz;ksx fd, tkuk okyk izfrfufèk eku vadxf.krh;
ekè; gS] la{ksi esa bls ekè; (mean) Hkh dgrs gSaA bls vPNh izdkj ls le>us osQ fy,] vkb,
fuEufyf[kr mnkgj.k dks ns[ksa %

nks crZuksa esa Øe'k% 20 yhVj vkSj 60 yhVj nwèk gSA ;fn nksuksa crZuksa esa cjkcj&cjkcj nwèk
j[kk tk,] rks izR;sd crZu esa fdruk nwèk gksxk\ tc ge bl izdkj dk iz'u iwNrs gSa] rc ge
vadxf.krh; ekè; Kkr djus osQ fy, dgrs gSaA
mijksDr fLFkfr esa] vkSlr ;k vadxf.krh; ekè; gksxk %

nèw k dh dyq  ek=kk
cruZ kas dh l[a ;k

 = 
20 60

2

+
 yhVj = 40 yhVj

bl izdkj] izR;sd crZu esa 40 yhVj nwèk gksxkA
vkSlr ;k vadxf.krh; ekè; (A.M.) ;k osQoy ekè; dks fuEufyf[kr :i ls ifjHkkf"kr fd;k
tkrk gS%

ekè; = 
lHkh is{z k.kkas dk ;ksx
is{z k.kksa dh l[a ;k

fuEufyf[kr mnkgj.kksa ij fopkj dhft,%

mnkgj.k 1 vkf'k"k rhu Øekxr fnuksa esa Øe'k% 4 ?kaVs] 5 ?kaVs vkSj 3 ?kaVs i<+rk gSA
mlosQ izfrfnu i<+us dk vkSlr le; D;k gS\

gy vkf'k"k osQ i<+us dk vkSlr le; gksxk %

i<k+ bZ e as yxk;k  dq y le;
fnuksa dh la[;k ftueas i<+kbZ d h  = 

4 5 3

3

+ +
 ?kaVs = 4 ?kaVs izfrfnu

bl izdkj] ge dg ldrs gSa fd vkf'k"k izfrfnu 4 ?kaVs osQ vkSlr ls i<+kbZ djrk gSA
mnkgj.k 2 ,d cYysckt us 6 ikfj;ksa (innings) esa fuEufyf[kr la[;kvksa esa ju cuk, %

36, 35, 50, 46, 60, 55

,d ikjh esa mlosQ }kjk cuk, x, juksa dk ekè; Kkr dhft,A

gy oqQy ju = 36 + 35 + 50 + 46 + 60 + 55 = 282

ekè; Kkr djus osQ fy,] ge lHkh izs{k.kksa dk ;ksx Kkr djosQ mls izs{k.kksa dh oqQy la[;k
ls Hkkx nsrs gSaA vr%] bl fLFkfr esa

ekè; = 
282

6
 = 47.

bl izdkj] ,d ikjh esa mlosQ }kjk cuk, x, juksa dk ekè; 47 gSA
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vadxf.krh; ekè; dgk¡ fLFkr gS\

lksfp,] ppkZ dhft, vkSj fyf[k,

mijksDr mnkgj.kksa esa fn, x, vk¡dM+ksa ij fopkj dhft, rFkk fuEufyf[kr fo"k; esa lksfp,%
l D;k ekè; izR;sd izs{k.k ls cM+k gS\
l D;k ;g izR;sd izs{k.k ls NksVk gS\

vius fe=kksa osQ lkFk ppkZ dhft,A blh izdkj dk ,d vkSj mnkgj.k cukb, vkSj
bUgha iz'uksa osQ mÙkj nhft,A
vki ik,¡xs fd ekè; lcls cM+s vkSj lcls NksVs izs{k.kksa osQ chp esa fLFkr gksrk gSA
fof'k"V :i esa] nks la[;kvksa dk ekè; lnSo muosQ chp esa fLFkr gksrk gSA

mnkgj.kkFkZ] 5 vkSj 11 dk ekè; 
5 11

2
8

+
=  gS] tks 5 vkSj 11 osQ chp esa fLFkr gSA

D;k vki bl voèkkj.kk dk iz;ksx djosQ] ;g n'kkZ ldrs gSa fd nks fHkUukRed la[;kvksa

osQ chp esa ftruh pkgsa mruh fHkUukRed la[;k,¡ Kkr dh tk ldrh gSa\ mnkgj.kkFkZ 
1

2
 vkSj

1

4
 osQ chp esa vkidks budk vkSlr feysxk 

1

2

1

4

2

+

 = 
3

8
 vkSj fiQj 

1

2
 vkSj 

3

8
osQ chp esa

budk vkSlr gksxk 
7

16
 bR;kfnA

1. ,d lIrkg fd viuh uhan esa O;rhr fd, x, le; (?kaVksa esa) dk ekè; Kkr dhft,A

2.
1

2
 vkSj 

1

3
 osQ chp de ls de ik¡p la[;k,¡ Kkr dhft,A

3.2.1  izlkj ;k ifjlj
lcls cM+s vkSj lcls NksVs izs{k.kksa osQ varj ls] gesa izs{k.kksa osQ izlkj dk ,d vuqeku yx tkrk
gSA bls lcls cM+s izs{k.k esa ls lcls NksVs isz{k.k dks ?kVk dj Kkr fd;k tk ldrk gSA ge bl
ifj.kke dks vk¡dM+ksa ;k izs{k.kksa dk izlkj ;k ifjlj (range) dgrs gSaA

vki i<+kbZ esa O;rhr fd, x, vius le; (?kaVksa esa) dk iwjs lIrkg dk vkSlr fdl izdkj
Kkr djsaxs\

iz;kl dhft,

iz;kl dhft,
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fuEufyf[kr mnkgj.k nsf[k, %

mnkgj.k 3 ,d Ldwy osQ 10 vè;kidksa dh o"kks± esa vk;q bl izdkj gS %

32, 41, 28, 54, 35, 26, 23, 33, 38, 40

(i) lcls cM+h mez okys vè;kid dh vk;q D;k gS\ rFkk lcls NksVh mez okys vè;kid
dh vk;q D;k gS\

(ii) vè;kidksa dh vk;q dk ifjlj D;k gS\

(iii) bu vè;kidksa dh ekè; vk;q D;k gS\

gygygygygy

(i) vk;q dks vkjksgh Øe esa O;ofLFkr djus ij] gesa izkIr gksrk gS %

23, 26, 28, 32, 33, 35, 38, 40, 41, 54

gesa Kkr gksrk gS fd lcls cM+h mez okys vè;kid dh vk;q 54 o"kZ gS rFkk lcls NksVh
mez okys vè;kid dh vk;q 23 o"kZ gSA

(ii) vè;kidksa dh vk;q dk ifjlj = (54 – 23) o"kZ = 31 o"kZ gSA

(iii) vè;kidksa dh ekè; vk;q

=
23 26 28 32 33 35 38 40 41 54

10

+ + + + + + + + +
yo"kZ

=
350

10
Zo"k  = 35 o"kZ

iz'ukoyh 3.1

1. viuh d{kk osQ fdUgha nl (10) fo|kfFkZ;ksa dh Å¡pkb;ksa dk ifjlj Kkr dhft,A

2. d{kk osQ ,d ewY;kadu esa izkIr fd, x, fuEufyf[kr vadksa dks ,d lkj.khc¼ :i esa
laxfBr dhft, %

4, 6, 7, 5, 3, 5, 4, 5, 2, 6, 2, 5, 1, 9, 6, 5, 8, 4, 6, 7

(i) lcls cM+k vad dkSu&lk gS\ (ii) lcls NksVk vad dkSu&lk gS\

(iii) bu vk¡dM+ksa dk ifjlj D;k gS\ (iv) vadxf.krh; ekè; Kkr dhft,A

3. izFke 5 iw.kZ la[;kvksa dk ekè; Kkr dhft,A

4. ,d fØosQV f[kykM+h us 8 ikfj;ksa eas fuEufyf[kr ju cuk, %
58, 76, 40, 35, 46, 50, 0, 100.

mldk ekè; Ldksj (score) ;k ju Kkr dhft,A
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5. fuEufyf[kr lkj.kh izR;sd f[kykM+h }kjk pkj [ksyksa esa vftZr fd, x, vadksa dks n'kkZrh gS%

f[kykM+h [ksy [ksy [ksy [ksy
1 2 3 4

A 14 16 10 10

B 0 8 6 4

C 8 11 [ksyk 13

ugha

vc fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) izR;sd [ksy eas A }kjk vftZr vkSlr vad Kkr djus osQ fy,] ekè; Kkr dhft,A

(ii) izR;sd [ksy esa C }kjk vftZr ekè; vad Kkr djus osQ fy,] vki oqQy vadksa dks
3 ls Hkkx nsaxs ;k 4 ls\ D;ksa\

(iii) B us lHkh pkj [ksyksa esa Hkkx fy;k gSA vki mlosQ vadksa dk ekè; fdl izdkj Kkr
djsaxs\

(iv) fdldk izn'kZu lcls vPNk gS\

6. foKku dh ,d ijh{kk esa] fo|kfFkZ;ksa osQ ,d lewg }kjk (100 esa ls) izkIr fd, x, vad
85] 76] 90] 85] 39] 48] 56] 95] 81 vkSj 75 gSaA Kkr dhft, %

(i) fo|kfFkZ;ksa }kjk izkIr lcls vfèkd vad vkSj lcls de vad

(ii) izkIr vadksa dk ifjlj

(iii) lewg }kjk izkIr ekè; vad

7. Ng Øekxr o"kks± esa ,d Ldwy esa fo|kfFkZ;ksa dh la[;k fuEufyf[kr Fkh %
1555, 1670, 1750, 2013, 2540, 2820

bl le; dky esa Ldwy osQ fo|kfFkZ;ksa dh ekè; la[;k Kkr dhft,A

8. ,d uxj esa fdlh fo'ks"k lIrkg osQ 7 fnuksa eas gqbZ o"kkZ (mm esa) fuEufyf[kr :i ls
fjdkWMZ dh xbZ%

fnu lkseokj eaxyokj cqèkokj o`gLifrokj 'kqØokj 'kfuokj jfookj

o"kkZ 0.0 12.2 2.1 0.0 20.5 5.5 1.0

(mm)

(i) mijksDr vk¡dM+ksa ls o"kkZ dk ifjlj Kkr dhft,A
(ii) bl lIrkg dh ekè; o"kkZ Kkr dhft,A
(iii) fdrus fnu o"kkZ] ekè; o"kkZ ls de jgh\

9. 10 yM+fd;ksa dh Å¡pkb;k¡ cm esa ekih xb± vkSj fuEufyf[kr ifj.kke izkIr gq,%
135, 150, 139, 128, 151, 132, 146, 149, 143, 141.

(i) lcls yach yM+dh dh yackbZ D;k gS\
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(ii) lcls NksVh yM+dh dh yackbZ D;k gS\

(iii) bu vk¡dM+ksa dk ifjlj D;k gS\

(iv) yM+fd;ksa dh ekè; Å¡pkbZ (yackbZ) D;k gS\

(v) fdruh yM+fd;ksa dh yackbZ] ekè; yackbZ ls vfèkd gS\

3.3  cgqyd

tSlk fd ge igys crk pqosQ gSa osQoy ekè; gh osaQnzh; izo`fÙk dk eki ;k izfrfufèk eku ugha
gSA fofHkUu izdkj dh vko';drkvksa osQ vuqlkj vU; izdkj fd osaQnzh; izo`fÙk osQ ekidksa dk
iz;ksx fd;k tkrk gSA

fuEufyf[kr mnkgj.k dks nsf[k, %

deh”kksa osQ fofHkUu ekiksa (lkb”kksa) dh lkIrkfgd ek¡x dks Kkr djus osQ fy,] ,d nqdkunkj
90 cm] 95 cm] 100 cm] 105 cm vkSj 110 cm ekiksa dh deh”kksa dh fcØh dk fjdkWMZ
(record) j[krk gSA ,d lIrkg dk fjdkWMZ bl izdkj gS %

eki (cm esa) 90 95 100 105 110 ;ksx

csph xbZ deh”kksa dh la[;k 8 22 32 37 6 105

;fn og csph xbZ deh”kksa dh la[;k dk ekè; Kkr djs] rks D;k vki lksprs gSa fd og
;g fu.kZ; ys ik,xk fd fdl eki dh deh”ksa LVkWd (stock) esa j[kh tk,¡\

csph xbZ deh”kksa dk ekè; = 
cps h xbZ  deh”kksa dh dyq  l[a ;k
deh”kkas d s fofHkUu ekikas d s idz kj

= =
105

5
21

D;k og izR;sd eki dh 21 deh”ksa LVkWd esa j[ks\ ;fn og ,slk djrk gS] rks D;k og
vius xzkgdksa dh vko';drkvksa dks iwjk dj ik,xk\

mijksDr fjdkWMZ dks ns[kdj] nqdkunkj 95 cm] 100 cm vkSj 105 cm ekiksa dh deh”kksa
dks e¡xokus dk fu.kZ; ysrk gSA og vU; ekiksa dh deh”kksa dks e¡xokus dk fu.kZ;] muosQ de
[kjhnnkjksa dks ns[krs gq,] vkxs osQ fy, Vky nsrk gSA

,d vU; mnkgj.k nsf[k, %

jsMhesM (readymade) diM+ksa dk ,d nqdkunkj dgrk gS] ^esjs }kjk lcls
vfèkd eki dh csph xb± deh”k dk eki 90 cm gSA*

è;ku nhft, fd ;gk¡ Hkh nqdkunkj dh #fp fofHkUu ekiksa dh csph xbZ
deh”kksa dh la[;kvksa esa gh gSA og deh”k osQ ml eki dks ns[k jgk gS] tks
lcls vfèkd fcdrh gSA ;g vk¡dM+ksa dk ,d vU; izfrfufèk eku gSA lcls
vfèkd fcØh 105 cm eki dh deh”kksa dh fcØh gSA ;g izfrfufèk eku
(105) vk¡dM+ksa dk cgqyd (mode) dgykrk gSA
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fn, gq, izs{k.kksa osQ ,d lewg esa] lcls vfèkd ckj vkus okyk izs{k.k bl lewg dk
cgqyd dgykrk gSA

mnkgj.k 4 fuEufyf[kr la[;kvksa dk cgqyd Kkr dhft,%

1, 1, 2, 4, 3, 2, 1, 2, 2, 4

gy leku eku okyh la[;kvksa dks ,d lkFk
O;ofLFkr djus ij] gesa izkIr gksrk gS %
1, 1, 1, 2, 2, 2, 2, 3, 4, 4

bu vk¡dM+ksa dk cgqyd 2 gS] D;ksafd ;g vU; izs{k.kksa dh rqyuk esa vfèkd ckj vkrk gSA

3.3.1  cM+s vk¡dM+ksa dk cgqyd

;fn izs{k.kksa dh la[;k cM+h gks] rks mudks leku eku okys izs{k.kksa osQ :i esa O;ofLFkr djuk
vkSj fiQj mudks fxuuk bruk ljy ugha gksrk gSA ,slh fLFkfr;ksa esa] ge vk¡dM+ksa dks lkj.khc¼
djrs gSa] tSlk fd vki fiNyh d{kk eas dj pqosQ gSa] vk¡dM+ksa dh lkj.kh cukus dk dk;Z feyku
fpÉksa (tally marks) ls izkjaHk djrs gq,] izs{k.kksa dh ckjackjrk,¡ (frequencies) cuk dj iwjk fd;k
tk ldrk gSA

fuEu mnkgj.kksa dks nsf[k, %

mnkgj.k 5 Vheksa osQ ,d lewg esa [ksys x, iqQVckWy osQ eSpksa esa] thrus osQ varj xksyksa
esa (in goals) fuEufyf[kr gSa %
1, 3, 2, 5, 1, 4, 6, 2, 5, 2, 2, 2, 4, 1, 2, 3, 1, 1, 2, 3, 2,

6, 4, 3, 2, 1, 1, 4, 2, 1, 5, 3, 3, 2, 3, 2, 4, 2, 1, 2

bu vk¡dM+ksa dk cgqyd Kkr dhft,A

gy vkb, bu vk¡dM+ksa dks ,d lkj.kh osQ :i esa j[ksa %

thrus dk varj feyku fpÉ eSpksa dh la[;k

 1 9

   2 14

   3 7

   4 5

   5 3

  6 2

;ksx 40

bl lkj.kh dks ns[kdj] ge rqjar ;g dg ldrs gSa fd ^2* cgqyd gS] D;ksafd 2 lcls
vfèkd ckj vk;k gSA bl izdkj] vfèkdka'k eSp 2 xksyksa osQ varj ls thrs x, gSaA

fuEufyf[kr osQ cgqyd Kkr dhft, %
(i) 2, 6, 5, 3, 0, 3, 4, 3, 2, 4, 5, 2, 4,

(ii) 2, 14, 16, 12, 14, 14, 16, 14, 10,

14, 18, 14

iz;kl dhft,
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lksfp,] ppkZ dhft, vkSj fyf[k,

D;k la[;kvksa osQ ,d lewg eas nks cgqyd gks ldrs gSa\

mnkgj.k 6 fuEufyf[kr la[;kvksa dk cgqyd Kkr dhft,% 2, 2, 2, 3, 3, 4, 5, 5, 5, 6, 6, 8

gy ;gk¡ 2 vkSj 5 nksuksa gh rhu ckj vk, gSaA vr%] ;s nksuksa gh vk¡dM+ksa osQ cgqyd gSaA

 1- viuh d{kk osQ lkfFk;ksa dh o"kks± eas vk;q fjdkWMZ dhft, vkSj fiQj mudk cgqyd Kkr dhft,A

 2- viuh d{kk osQ lkfFk;ksa dh cm esa yackb;k¡ fjdkWMZ dhft, vkSj mudk cgqyd Kkr dhft,A

 1- fuEufyf[kr vk¡dM+ksa dk cgqyd Kkr dhft,%
12, 14, 12, 16, 15, 13, 14, 18, 19, 12, 14, 15, 16, 15, 16, 16, 15,

17, 13, 16, 16, 15, 15, 13, 15, 17, 15, 14, 15, 13, 15, 14

 2- 25 cPpksa dh Å¡pkb;k¡ (cm eas) uhps nh xbZ gSa %
168, 165, 163, 160, 163, 161, 162, 164, 163,  162, 164, 163, 160, 163, 160, 165,

163, 162, 163, 164, 163, 160, 165, 163, 162

mudh yackb;ksa dk cgqyd D;k gS\ ;gk¡ cgqyd ls ge D;k le>rs gSa\

tgk¡ ekè; gesa vk¡dM+ksa osQ lHkh izs{k.ksa dk vkSlr iznku djrk gS] ogha cgqyd vk¡dM+ksa esa
lcls vfèkd ckj vkus okys izs{k.k dks n'kkZrk gSA

vkb, fuEufyf[kr mnkgj.kksa ij fopkj djsa %

(a) vkidks ,d nkor esa cqyk, x, 25 O;fDr;ksa osQ fy, vko';d pikfr;ksa dh la[;k osQ
ckjs esa fu.kZ; ysuk gSA

(b) deh”ksa cspus okys ,d nqdkunkj dks vius LVkWd dh vkiwfrZ djuh gSA

(c) gesa vius ?kj osQ fy, vko';d njok”ks dh Å¡pkbZ Kkr djuh gSA

(d) ,d fidfud (picnic) ij tkrs le;] vxj izR;sd O;fDr osQ fy, osQoy ,d gh iQy
[kjhnk tkuk gS] rc] gesa dkSu&lk iQy feysxk\

bu fLFkfr;ksa esa ge fdlesa cgqyd dk ,d vPNs vkdyu osQ :i esa iz;ksx dj ldrs gSa\

igys dFku ij fopkj dhft,A eku yhft, izR;sd O;fDr osQ fy, vko';d pikfr;ksa dh
la[;k bl izdkj gS %  2, 3, 2, 3, 2, 1, 2, 3, 2, 2, 4, 2, 2, 3, 2, 4, 4, 2, 3, 2, 4, 2, 4, 3, 5

bu vk¡dM+ksa dk cgqyd 2 pikrh gSA ;fn ge cgqyd dks vk¡dM+ksa osQ izfrfufèk eku osQ
:i esa iz;ksx djsa] rks gesa izfr O;fDr 2 pikfr;ksa dh nj ls 25 O;fDr;ksa osQ fy, osQoy 50

bUgsa dhft,

iz;kl dhft,
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pikfr;kas dh vko';drk gksxhA ijarq fu'p; gh ;g pikfr;k¡ lHkh O;fDr;ksa dks vi;kZIr gksaxhA
bl fLFkfr esa D;k ekè; ,d mi;qDr izfrfufèk eku gksxk\

rhljs dFku osQ fy,] njok”ks dh Å¡pkbZ] mu O;fDr;ksa dh Å¡pkbZ ls
lacafèkr gS tks ml njok”ks dk iz;ksx djsaxsA eku yhft, fd ?kj esa 5 cPps
vkSj 4 o;Ld gSa tks ml njok”ks dk iz;ksx djrs gSa rFkk 5 cPpksa esa ls izR;sd
dh Å¡pkbZ 135 cm osQ vklikl gSA Å¡pkb;ksa dk cgqyd 135 cm gSA D;k
gesa ,d ,slk njok”kk ysuk pkfg, ftldh Å¡pkbZ 144 cm gS\ D;k lHkh
o;Ld bl njok”ks esa ls fudy ik,¡xs\ ;g Li"V gS fd bu vk¡dM+ksa osQ fy,
Hkh cgqyd ,d mi;qDr izfrfufèk eku ugha gSA D;k ;gk¡ ekè; ,d mi;qDr
izfrfufèk eku gksxk\

D;ksa ugha\ njok”ks dh Å¡pkbZ osQ ckjs esa fu.kZ; ysus osQ fy,] Å¡pkbZ osQ fdl izfrfufèk eku
dk iz;ksx fd;k tk,\

blh izdkj] 'ks"k dFkuksa dk fo'ys"k.k dhft, rFkk bu fLFkfr;ksa osQ fy, mi;qDr izfrfufèk
eku Kkr dhft,A

vius fe=kksa ls ppkZ dhft, vkSj
(a) nks fLFkfr;k¡ nhft,] tgk¡ izfrfufèk eku osQ :i esa ekè; dk iz;ksx mi;qDr gksxkA
(b) nks fLFkfr;k¡ nhft,] tgk¡ izfrfufèk eku osQ :i esa cgqyd dk iz;ksx mi;qDr gksxkA

3.4  ekè;d
ge ns[k pqosQ gSa fd oqQN fLFkfr;ksa esa vadxf.krh; ekè; ,d mi;qDr osaQnzh; izo`fÙk dk ekid
gS rFkk oqQN fLFkfr;ksa esa cgqyd ,d mi;qDr osaQnzh; izo`fÙk dk ekid gSA
vkb, vc ,d vU; mnkgj.k ns[ksaA 17 fo|kfFkZ;ksa osQ ,d lewg ij fopkj dhft,] ftudh
Å¡pkbZ cm esa fuEufyf[kr gSa %

106, 110, 123, 125, 117, 120, 112, 115, 110, 120, 115, 102, 115, 115, 109, 115, 101.

[ksy dh vè;kfidk d{kk dks ,sls nks lewgksa esa bl rjg foHkkftr djuk pkgrh gS fd
izR;sd lewg esa fo|kfFkZ;ksa dh la[;k cjkcj gks rFkk ,d lewg esa fo|kfFkZ;ksa dh Å¡pkb;k¡ ,d
fo'ks"k Å¡pkbZ ls de gksa vkSj nwljs lewg esa fo|kfFkZ;ksa dh Å¡pkb;k¡ ml fo'ks"k Å¡pkbZ ls vfèkd
gksaA og ,slk fdl izdkj djsxh\
vkb, mlosQ ikl tks fofHkUu fodYi gSa] mUgsa ns[ksa %

(i) og ekè; Kkr dj ldrh gSA ;g ekè; gS %

iz;kl dhft,

=
1930

17
= 113.5

106 +110 +123 +125 +117 +120 +112 +115 +110 +120 +115 +102 +115 +115 +1099 +115 +101

17
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vr%] vè;kfidk d{kk osQ fo|kfFkZ;ksa dks ;fn ,sls nks lewgksa eas foHkkftr djrh gS] ftuesa
ls ,d lewg esa ekè; Å¡pkbZ ls de Å¡pkbZ okys fo|kFkhZ gSa vkSj nwljs lewg esa ekè; Å¡pkbZ
ls vfèkd Å¡pkbZ okys fo|kFkhZ gSaA rc] bu lewgksa esa fo|kfFkZ;ksa dh la[;k,¡ cjkcj ugha jgrh
gSa D;ksafd ,d lewg esa 7 lnL; gksaxs rFkk nwljs lewg esa 10 lnL; gksaxsA

(ii) mlosQ ikl nwljk fodYi gS fd og cgqyd Kkr djsA lcls vfèkd ckjackjrkvksa okyk
izs{k.k 115 cm gS vkSj bls cgqyd fy;k tk,xkA

cgqyd ls uhps okys 7 fo|kFkhZ gSa rFkk 10 fo|kFkhZ cgqyd osQ cjkcj ;k mlls Åij gSaA
vr%] ge d{kk osQ fo|kfFkZ;ksa dks nks cjkcj lewgksa esa foHkkftr ugha dj ldrsA

blfy,] vkb, vc ge ,d vU; oSdfYid izfrfufèk eku ;k osaQnzh; izo`fÙk osQ ekid osQ
ckjs esa lkspsaA ,slk djus osQ fy,] ge iqu% nh gqbZ Å¡pkb;ksa (cm esa) dks ns[krs gSa vkSj bUgsa
vkjksgh Øe esa O;ofLFkr djrs gSaA ge fuEufyf[kr izs{k.k izkIr djrs gSa %
101, 102, 106, 109, 110, 110, 112, 115, 115, 115, 115, 115, 117, 120, 120, 123, 125

bu vk¡dM+ksa esa eè; eku (middle value) 115 gS] D;ksafd ;g
fo|kfFkZ;ksa dks nks cjkcj lewgksa esa foHkkftr djrk gS ftuesa ls izR;sd
esa 8 fo|kFkhZ gSaA ;g eku vk¡dM+ksa dk ekè;d (median) dgykrk
gSA ekè;d ml eku dks crkrk gS] tks vk¡dM+ksa osQ eè; esa fLFkr gksrk
gS (mudks vkjksgh ;k vojksgh Øe esa O;ofLFkr djus ij) rFkk vkèks
izs{k.k blls vfèkd eku okys gksrs gSa vkSj vkèks izs{k.k blls de eku
okys gksrs gSaA [ksy dh vè;kfidk bl chp okys fo|kFkhZ dks bl
[ksy esa fu.kkZ;d (refree) cuk ldrh gSA
;gk¡ ge osQoy mu fLFkfr;ksa dks gh ysaxs] tgk¡ isz{k.kksa dh la[;k
fo"ke gSA

bl izdkj] fn, x, vk¡dM+ksa dks vkjksgh ;k vojksgh Øe esa O;ofLFkr djus osQ ckn mudk
chpksa&chp (eè;) okyk eku mudk ekè;d gksrk gSA
è;ku nhft, fd lkekU;r%] gesa ekè;d vkSj cgqyd osQ fy, ,d gh eku ugha feysxkA
vkb, oqQN mnkgj.kksa dks ns[ksaA

mnkgj.k 7 fuEufyf[kr vk¡dM+ksa dk ekè;d Kkr dhft, %

24, 36, 46, 17, 18, 25, 35

gy vk¡dM+ksa dks vkjksgh Øe esa O;ofLFkr djus  ij] gesa izkIr gksrk gS %

17, 18, 24, 25, 35, 36, 46

eè; (chp) okyk izs{k.k ekè;d gksrk gSA vr%] ekè;d 25 gSA

iz'ukoyh 3.2

1- xf.kr dh ,d ijh{kk esa] 15 fo|kfFkZ;ksa }kjk (25 esa ls) izkIr fd, x, vad fuEufyf[kr gSa%
19, 25, 23, 20, 9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20

bu vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft,A D;k ;s leku gSa\

vkiosQ ,d fe=k us fn, gq, vk¡dM+ksa osQ

ekè;d vkSj cgqyd Kkr fd,A ml

fe=k }kjk dh xbZ =kqfV] ;fn dksbZ gks rks]

crkb, vkSj lgh dhft,%

35, 32, 35, 42, 38, 32, 34

ekè;d = 42, cgqyd = 32

iz;kl dhft,
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2- ,d fØosQV eSp esa f[kykfM+;ksa }kjk cuk, x, ju bl izdkj gSa %
6, 15, 120, 50, 100, 80, 10, 15, 8, 10, 15

bu vk¡dM+ksa osQ ekè;] cgqyd vkSj ekè;d Kkr dhft,A D;k ;s rhuksa leku gSa\
3- ,d d{kk osQ 15 fo|kfFkZ;ksa osQ Hkkj (kg esa) bl izdkj gSa %

38, 42, 35, 37, 45, 50, 32, 43, 43, 40, 36, 38, 43, 38, 47

(i) bu vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft,A
(ii) D;k buosQ ,d ls vfèkd cgqyd gSa\

4- fuEufyf[kr vk¡dM+ksa osQ cgqyd vkSj ekè;d Kkr dhft, %
13, 16, 12, 14, 19, 12, 14, 13, 14

5- crkb, fd fuEufyf[kr dFku lR; gS vFkok vlR; %
(i) cgqyd vk¡dM+ksa esa ls lnSo ,d la[;k gksrk gSA
(ii) ekè; fn, gq, vk¡dM+ksa esa ls ,d la[;k gks ldrk gSA
(iii) ekè;d vk¡dM+ksa esa ls lnSo ,d la[;k gksrk gSA
(iv) vk¡dM+ksa 6, 4, 3, 8, 9, 12, 13, 9 dk ekè; 9 gSA

3.5  fHkUu mís'; osQ lkFk naM vkys[kksa dk iz;ksx
fiNys o"kZ ge ns[k pqosQ gSa fd fdl izdkj ,df=kr (laxzfgr) dh xbZ lwpukvksa dks ,d
ckjackjrk caVu lkj.kh (frequency distribution table) osQ :i esa igys O;ofLFkr djosQ vkSj
fiQj bu lwpukvksa dks fp=kh; :i esa fp=kkys[kksa (pictographs) ;k naM vkys[kksa (bargraphs) osQ
:i esa fu:fir fd;k tkrk gSA vki bu naM vkys[kksa dks ns[k ldrs gSa vkSj buosQ ckjs esa fu"d"kZ
fudky ldrs gSaA vki bu naM vkys[kksa osQ vkèkkj ij lwpuk,¡ Hkh izkIr dj ldrs gSaA
mnkgj.kkFkZ] vki dg ldrs gSa fd lcls yack naM (bar) gh cgqyd gS] ;fn naM ckjackjrk
fu:fir djrk gSA

3.5.1 ,d LosQy (;k ekinaM) dk pquuk
ge tkurs gSa fd naM vkys[k leku pkSM+kbZ osQ naMksa }kjk la[;kvksa (vk¡dM+ksa) dk fu:i.k gS rFkk
naMksa dh yackb;k¡ ckjackjrkvksa vkSj pqus x, LosQy (scale) ij fuHkZj djrh gSaA mnkgj.kkFkZ] ,d
naM vkys[k esa] tgk¡ la[;kvksa dks bdkb;ksa esa n'kkZuk gS] vkys[k ,d izs{k.k osQ fy, ,d bdkbZ
yackbZ fu:fir djrk gS vkSj ;fn mls la[;kvksa dks ngkbZ ;k lSdM+ksa esa n'kkZuk gS] rks ,d bdkbZ
yackbZ 10 ;k 100 izs{k.kksa dks fu:fir dj ldrh gSA fuEufyf[kr mnkgj.kksa ij fopkj dhft,%

mnkgj.k 8 NBh vkSj lkroha d{kkvksa osQ 200 fo|kfFkZ;ksa ls muosQ euilan jax dk uke
crkus osQ fy, dgk x;k] rkfd ;g fu.kZ; fy;k tk losQ fd muosQ Ldwy osQ
Hkou dk D;k jax j[kk tk,A blosQ ifj.kke fuEufyf[kr lkj.kh esa n'kkZ, x,
gSaA bu vk¡dM+ksa dks ,d naM vkys[k }kjk fu:fir dhft,A

euilan jax yky gjk uhyk ihyk ukjaxh

fo|kfFkZ;ksa dh la[;k 43 19 55 49 34
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bl naM vkys[k dh lgk;rk ls fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) dkSu&lk jax lcls vfèkd ilan fd;k tkrk gS vkSj dkSu&lk jax lcls de ilan fd;k
tkrk gS\

(ii) oqQy fdrus jax gSa\ os D;k gSa\

gy ,d mi;qDr iSekuk uhps n'kkZ, vuqlkj
pqfu, %

LosQy dks 0 ls izkjaHk dhft,A vk¡dM+ksa esa lcls
cM+k eku 55 gSA vr%] LosQy dks 55 ls oqQN
vfèkd] eku yhft, 60 ij lekIr djrs gSaA
v{k ij leku foHkktuksa (divisions) dk iz;ksx
dhft,] tSls fd 10 dh o`f¼;k¡A vki tkurs gSa
fd lHkh naM (bars) 0 vkSj 60 osQ chp fLFkr
gksaxsA ge LosQy dks bl izdkj pqusaxs] rkfd 0

vkSj 60 osQ chp dh yackbZ u rks vfèkd
NksVh gks vkSj u gh vfèkd cM+h gksA ;gk¡] ge 1 bdkbZ = 10 fo|kFkhZ ysrs gSaA

fiQj ge vkÑfr esa n'kkZ, vuqlkj] naM vkys[k dks [khaprs vkSj ukekafdr djrs gSaA

naM vkys[k ls ge fu"d"kZ fudkyrs gSa fd

(i) uhyk jax lcls euilan jax gS (D;ksafd uhys jax dks fu:fir djus okyk naM lcls yack gS)

(ii) gjk jax lcls de euilan jax gS (D;ksafd gjs jax dks fu:fir djus okyk naM lcls
NksVk gS)A

(iii) ;gk¡ ikap jax gSaA ;s gSa yky] gjk] uhyk] ihyk vkSj ukjaxh (;s {kSfrt v{k ij ns[ks tk
ldrs gSa)A

mnkgj.k 9 fuEufyf[kr vk¡dM+s fdlh d{kk osQ N% fo|kfFkZ;ksa }kjk (600 esa ls) izkIr
fd, x, oqQy vadksa dks n'kkZrs gSaA bUgsa ,d naM vkys[k }kjk fu:fir dhft,A

fo|kFkhZ vt; ckyh nhfIr iSQ;kt xhfrdk gjh

izkIrkad 450 500 300 360 400 540

gy

1- ,d mi;qDr LosQy pquus osQ fy,] ge 100 dh o`f¼;k¡ ysrs gq,] leku foHkktu v{k
ij vafdr djrs gSaA bl izdkj] 1 bdkbZ 100 vad fu:fir djsxhA (;fn ge 1 bdkbZ
ls 10 vadksa dks fu:fir djsa] rks D;k dfBukbZ gksxh\)
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2- vc vk¡dM+ksa dks naM vkys[k }kjk fu:fir dhft,A

nksgjs naM vkys[k [khapuk

vk¡dM+ksa osQ fuEufyf[kr nks lewgksa ij fopkj dhft,] tks nks uxjksa] vkcsjnhu vkSj ekjxsV esa] o"kZ
osQ lHkh ckjg eghuksa osQ fy,] èkwi jgus osQ vkSlr nSfud ?kaVksa dks n'kkZrs gSaA ;s uxj nf{k.kh
èkzqo osQ fudV fLFkr gSa vkSj blhfy, ;gk¡ izfrfnu èkwi cgqr de ?kaVksa osQ fy, jgrh gSA

ekjxsV esa

tu- iQj- ekpZ- vizSy ebZ twu tqykbZ vx- flra- vDrw- uo- fnla-

èkwi osQ

vkSlr 2 3
1
4

4 4 7
3
4

8 7
1
2

7 6
1
4

6 4 2

?kaVs

vkcsjnhu esa

èkwi osQ

vkSlr 1
1
2

3 3
1
2

6 5
1
2

6
1
2

5
1
2

5 4
1
2

4 3 1
3
4

?kaVs

buosQ vyx&vyx naM vkys[k [khap dj vki fuEufyf[kr izdkj osQ iz'uksa osQ mÙkj ns ldrs gSa%

(i) izR;sd uxj esa] fdl eghus esa vfèkdre èkwi jgrh gS\ ;k

(ii) izR;sd uxj esa] fdl eghus esa U;wure èkwi jgrh gS\

ijarq ^,d fo'ks"k eghus esa] fdl uxj esa èkwi vfèkd ?kaVksa rd jgrh gS\* tSls iz'uksa osQ mÙkj
nsus osQ fy,] gesa nksuksa uxjksa osQ vkSlr èkwi osQ ?kaVksa dh rqyuk djus dh vko';drk gksxhA blosQ
fy, ge mu vkys[kksa dks [khapuk lh[ksaxs] ftUgsa nksgjs naM vkys[k (double bar graphs) dgk
tkrk gSA buesa nksuksa uxjksa dh lwpuk naM vkys[kksa }kjk lkFk&lkFk nh gqbZ gksrh gSaA
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mijksDr naM vkys[k (vko`Qfr 3.1) nksuksa uxjksa osQ vkSlr èkwi osQ le; dks n'kkZRkk gSA

blesa izR;sd eghus osQ fy,] gekjs ikl nks naM gSa] ftudh Å¡pkb;k¡ izR;sd uxj osQ vkSlr èkwi
osQ ?kaVksa dks n'kkZrh gSaA blls ge ;g fu"d"kZ fudky ldrs gSa fd vizSy osQ eghus dks NksM+dj]
vU; lHkh eghuksa esa ekjxsV esa vkcsjnhu dh vis{kk èkwi lnSo vfèkd jgrh gSA vki blh izdkj
dk naM vkys[k vius {ks=k ;k uxj osQ fy, Hkh cuk ldrs gSaA

vkb, ,d vkSj mnkgj.k ysa] tks ge ls vfèkd lacafèkr gSA

mnkgj.k 10 xf.kr dh vè;kfidk ;g tkuuk pkgrh gS fd frekgh ijh{kk osQ ckn] mlosQ
}kjk i<+kbZ esa viukbZ xbZ ubZ rduhd dk dksbZ izHkko iM+k ;k ughaA
og lcls detksj 5 cPpkas }kjk frekgh ijh{kk (25 esa ls) vkSj
N%ekgh ijh{kk (25 esa ls) esa izkIr fd, vadksa dks ysrh gS] tks bl
izdkj gSa %

fo|kFkhZ vkf'k"k v#.k dfo'k ek;k jhrk

frekgh 10 15 12 20 9

N%ekgh 15 18 16 21 15

gy igys og layXu vkÑfr esa n'kkZ, vuqlkj ,d nksgjk naM
vkys[k (double bar graph) [khaprh gSA naMksa dks ns[k dj yxrk gS
fd fo|kfFkZ;ksa osQ izn'kZu esa cgqr lqèkkj gqvk gSA vr%] og fu.kZ; ysrh
gS fd mls viuh ubZ f'k{k.k rduhd tkjh j[kuh pkfg,A

vko`Qfr 3.1
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D;k vki oqQN vU; fLFkfr;ksa osQ ckjs esa lksprs gSa] tgk¡ vki nksgjs naM vkys[kksa dk iz;ksx
dj ldrs gSa\

1- fn;k gqvk naM vkys[k (vkÑfr 3-2)] fofHkUu daifu;ksa }kjk cukbZ xbZ ty izfrjksèkh
(Water resistant) ?kfM+;ksa dh tk¡p osQ fy, fd, x, ,d losZ{k.k dks n'kkZrk gSA
buesa ls izR;sd daiuh us ;g nkok fd;k fd mudh ?kfM+;k¡ ty izfrjksèkh gSaA ,d tk¡p
osQ ckn mijksDr ifj.kke izkIr gq, gSaA
(a) D;k vki izR;sd daiuh osQ fy,] fjlko (Leak) okyh ?kfM+;ksa dh la[;k dh] tk¡p

dh xbZ oqQy ?kfM+;ksa dh la[;k ls fHkUu cuk ldrs gSa\
(b) blosQ vkèkkj ij vki D;k crk ldrs gSa fd fdl daiuh

dh ?kfM+;k¡ csgrj gSa\
2- o"kks± 1995] 1996] 1997 vkSj 1998 esa] vaxzs”kh vkSj fganh dh

iqLrdksa dh fcØh uhps nh xbZ gSa %

,d nksgjk naM vkys[k [khafp, vkSj fuEufyf[kr iz'uksa osQ mÙkj
nhft, %
(a) fdl o"kZ esa nksuksa Hkk"kkvksa dh iqLrdksa dh fcØh dk varj

U;wure Fkk\
(b) D;k vki dg ldrs gSa fd vaxzs”kh dh iqLrdksa dh ek¡x esa

rs”kh ls o`f¼ gqbZ gS\ bldk vkSfpR; le>kb,A

iz;kl dhft,

vko`Qfr 3-2

1995 1996 1997 1998

vaxzs”kh 350 400 450 620

fganh 500 525 600 650

iz'ukoyh 3.3

1- fuEufyf[kr iz'uksa osQ mÙkj nsus osQ fy,] vkÑfr 3-3 esa fn, naM vkys[k dk iz;ksx dhft, %
(a) dkSu&lk ikyrw i'kq vfèkd yksdfiz; gS\
(b) fdrus fo|kfFkZ;ksa dk ikyrw i'kq oqQÙkk gS\

2- fuEufyf[kr naM vkys[k dks if<+, tks ,d iqLrd HkaMkj }kjk 5 Øekxr o"kks± eas csph xbZ
iqLrdksa dh la[;k n'kkZrh gS] vkSj vkxs vkus okys iz'uksa osQ mÙkj nhft, A
(i) o"kks± 1989] 1990 vkSj 1992 esa ls izR;sd esa yxHkx fdruh iqLrosaQ csph xb±\
(ii) fdl o"kZ esa yxHkx 475 iqLrosaQ csph xb±\ fdl o"kZ esa yxHkx 225 iqLrosaQ csph xb±\
(iii) fdu o"kks± esa 250 ls de iqLrosaQ csph xbZ\
(iv) D;k vki Li"V dj ldrs gSa fd vki o"kZ 1989 esa csph xbZ iqLrdksa dk vkdyu fdl

izdkj djsaxs\
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3- N% fofHkUu d{kkvksa osQ fo|kfFkZ;ksa dh la[;k,¡ uhps nh xbZ gSaA bu vk¡dM+ksa dks ,d naM vkys[k
}kjk fu:fir dhft,%

d{kk ik¡poha NBh lkroha vkBoha ukSaoh nloha

fo|kfFkZ;ksa dh la[;k 135 120 95 100 90 80

(a) vki LosQy fdl izdkj pqusaxs\

(b) fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) fdl d{kk esa fo|kfFkZ;ksa dh la[;k vfèkdre gS\ fdl d{kk esa U;wure gS\

(ii) d{kk 6 osQ fo|kfFkZ;ksa dh la[;k dk d{kk 8 osQ fo|kfFkZ;ksa dh la[;k ls vuqikr Kkr
dhft,A

4- ,d fo|kFkhZ osQ izFke l=k vkSj f}rh; l=k dk izn'kZu fn;k gqvk gSA ,d mi;qDr LosQy
pqudj ,d nksgjk naM vkys[k [khafp, vkSj fn, x, iz'uksa osQ mÙkj nhft,%

fo"k; vaxzs”kh fgUnh xf.kr foKku lkekftd
foKku

izFke l=k (vfèkdre vad 100) 67 72 88 81 73

f}rh; l=k (vfèkdre vad 100) 70 65 95 85 75

(i) fdl fo"k; esa fo|kFkhZ us vius izn'kZu esa lcls vfèkd lqèkkj fd;k gS\
(ii) fdl fo"k; esa lqèkkj lcls de gS\
(iii) D;k fdlh fo"k; esa izn'kZu uhps fxjk gS\

vko`Qfr 3-4vko`Qfr 3-3
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5- fdlh dkWyksuh esa fd, x, losZ{k.k ls izkIr fuEufyf[kr vk¡dM+ksa ij fopkj dhft, %

ilanhnk [ksy fØosQV ckWLosQV ckWy rSjuk gkWdh [ksydwn

ns[kuk 1240 470 510 430 250

Hkkx ysuk 620 320 320 250 105

(i) ,d mi;qDr LosQy pqudj] ,d nksgjk naM vkys[k [khafp,A

bl naM vkys[k ls vki D;k fu"d"kZ fudkyrs gSa\

(ii) dkSu&lk [ksy vfèkd yksdfiz; gSa\

(iii) [ksyksa dks ns[kuk vfèkd ilan fd;k tkrk gS ;k muesa Hkkx ysuk\

6- bl vè;k; osQ izkjaHk esa] fn, gq, fofHkUu uxjksa osQ U;wure vkSj vfèkdre rkiekuksa osQ
vk¡dM+ksa (lkj.kh 3-1) dks yhft,A bu vk¡dM+ksa dk ,d nksgjk naM vkys[k [khap dj
fuEufyf[kr iz'uksa osQ mÙkj nhft, %

(i) nh gqbZ frfFk ij fdl uxj ds U;wure vkSj vfèkdre rkieku dk varj lcls
vfèkd gS\

(ii) dkSu&lk uxj lcls xeZ gS vkSj dkSu&lk uxj lcls BaMk gSA

(iii) ,sls nks uxjksa osQ uke fyf[k,] ftuesa ls ,d dk vfèkdre rkieku nwljs osQ U;wure
rkieku ls de FkkA

(iv) ml uxj dk uke fyf[k,] ftlosQ U;wure vkSj vfèkdre rkiekuksa dk varj lcls
de gSA

geus D;k ppkZ dh\

1- vkSlr ,d ,slh la[;k gS] tks fn, gq, izs{k.kksa osQ lewg (;k vk¡dM+ksa) dk izfrfufèkRo
djrk gS ;k mudh osaQnzh; izo`fÙk dks n'kkZrk gSA

2- vadxf.krh; ekè; vk¡dM+ksa dk ,d izfrfufèk eku gSA

3- cgqyd osaQnzh; izo`fÙk ;k izfrfufèk eku dk ,d vU; :i gSA izs{k.kksa osQ ,d lewg dk
cgqyd og izs{k.k gS tks lcls vfèkd ckj vkrk gSA

4- ekè;d Hkh ,d izdkj dk izfrfufèk eku gSA ;g ml eku dks n'kkZrk gS] tks izs{k.k osQ eè;
(chp) esa gksrk gS (mUgsa vkjksgh ;k vojksgh Øe esa O;ofLFkr djus osQ ckn) rFkk vkèks
izs{k.k blosQ Åij gksrs gSa vkSj vkèks izs{k.k blosQ uhps gksrs gSaA
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5- bdVs ò fd, vk¡dM+ksa dks ckjackjrk caVu lkj.kh dh lgk;rk ls fp=kh; :i ls naM vkys[kksa
osQ :i esa n'kkZ;k tk ldrk gSA naM vkys[k la[;kvksa ;k vk¡dM+ksa dk leku pkSM+kbZ okys
naMksa }kjk ,d fp=kh; fu:i.k gSA

6- geus ;g Hkh lh[kk gS fd ,d nksgjk naM vkys[k fdl izdkj [khapk tkrk gSA ;g ,d
gh n`f"V esa] izs{k.kksa osQ nks lewgksa dh rqyuk djus esa lgk;d jgrk gSA
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4.1  ckSf¼d [ksy!

vè;kfidk us dgk gS fd og xf.kr dk ,d u;k vè;k; i<+kuk izkjaHk
djus tk jgh gSa vkSj og gS ljy lehdj.kA vIiw] lfjrk vkSj vehuk
us d{kk VI esa i<+s x, chtxf.kr okys vè;k; dk iqukZoyksdu dj fy;k
gSA D;k vkius Hkh dj fy;k gS\ vIiw] lfjrk vkSj vehuk mRlkfgr gSa
D;kasfd mUgksaus ,d [ksy cuk;k gS] ftls os ckSf¼d [ksy (mind reader)

dgrh gSa rFkk os mls iwjh d{kk osQ lEeq[k izLrqr djuk pkgrh gSaA

vè;kfidk muosQ mRlkg dh ljkguk djrh gS vkSj mUgsa viuk [ksy izLrqr djus osQ fy,
vkeaf=kr djrh gSA vehuk [ksy izkjaHk djrh gSA og lkjk ls dksbZ la[;k lkspus dks dgrh gSS
rFkk mls 4 ls xq.kk djosQ xq.kuiQy esa 5 tksM+us dks dgrh gSA blosQ ckn og lkjk ls bldk
ifj.kke crkus dks Hkh dgrh gSA lkjk dgrh gS fd ifj.kke 65 gSA vehuk rqjar ?kks"k.kk djrh
gS fd lkjk }kjk lksph xbZ la[;k 15 gSA lkjk flj fgykdj gk¡ dgrh gSA lkjk lesr iwjh d{kk
vk'p;Zpfdr gks tkrh gSA

vc vIiw dh ckjh gSA og ckyw ls dksbZ la[;k lkspus] mls 10 ls xq.kk djus vkSj xq.kuiQy
esa ls 20 ?kVkus dks dgrk gSA blosQ ckn og ckyw ls mldk ifj.kke crkus dks dgrk gSA ckyw
dgrk gS fd ;g 50 gSA vIiw rqjar ckyw }kjk lksph xbZ la[;k crkrk gS vkSj dgrk gS fd og
la[;k 7 gSA ckyw bldh iqf"V djrk gSA

izR;sd O;fDr ;g tkuuk pkgrk gS fd vIiw] lfjrk vkSj vehuk }kjk izLrqr ckSf¼d [ksy
fdl izdkj dk;Z djrk gSA D;k vki ns[k ldrs gSa fd ;g oSQls dk;Z djrk gS\ bl vè;k;
vkSj vè;k; 12 dks i<+us osQ ckn] vki Hkyh&Hkk¡fr ;g tku tk,¡xs fd ;g [ksy fdl izdkj
dk;Z djrk gSA

v
è;

k;
 
 
4ljy lehdj.k
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4.2  lehdj.k cukuk

vkb, vehuk dk mnkgj.k ysaA vehuk lkjk ls dksbZ la[;k lkspus dks dgrh gSA vehuk la[;k
osQ ckjs eas oqQN ugha tkurh gSA mlosQ fy,] ;g la[;k 1, 2, 3, . . ., 11, . . . , 100, . . . . esa ls
oqQN Hkh gks ldrh gSA vkb, bl vKkr la[;k dks ,d v{kj x ls O;Dr djsaA vki x osQ LFkku
ij dksbZ vU; v{kj tSls y, t bR;kfn dk iz;ksx dj ldrs gSaA blls dksbZ izHkko ugha iM+rk fd
lkjk }kjk lksph xbZ vKkr la[;k osQ fy, ge dkSu&lk v{kj iz;ksx djrs gSaA lkjk tc la[;k
dks 4 ls xq.kk djrh gS] rks mls  4x izkIr gksrk gSA fiQj og bl xq.kuiQy esa 5 tksM+rh gS vkSj
4x + 5 izkIr djrh gSA (4x + 5)  dk eku x osQ eku ij fuHkZj djrk gSA bl izdkj] ;fn x =

1 gS] rks 4x + 5 = 4 ×1 + 5 = 9 gSA bldk vFkZ gS fd ;fn lkjk osQ efLr"d esa 1 gksrk] rks mlosQ
}kjk izkIr ifj.kke 9 gksrkA blh izdkj] ;fn mlus la[;k 5 lksph gksrh] rks mldk x = 5 osQ fy,
4x + 5 = 4 × 5 + 5 = 25 A ;kuh] lkjk us ;fn la[;k 5 lksph gksrh rks mldk ifj.kke 25 gksrkA

lkjk }kjk lksph la[;k Kkr djus osQ fy,] vkb, mlosQ }kjk izkIr mÙkj 65 ls foijhr dh
vksj dk;Z djuk izkjaHk djsaA gesa ,slk x Kkr djuk gS fd

4x + 5 = 65  (4.1)

bl lehdj.k (equation) dk gy gh gesa lkjk osQ eu dh la[;k dks crk,xkA

bl izdkj] vkb,  vc vIiw osQ mnkgj.k ij fopkj djsaA vkb, ckyw }kjk pquh xbZ la[;k
dks y eku ysaA vIiw us ckyw ls bl la[;k dks 10 ls xq.kk dj vkSj fiQj xq.kuiQy esa ls 20 ?kVkus
dks dgk FkkA vFkkZr~ ckyw y ls] igys 10y izkIr djrk gS vkSj mlesa ls 20 ?kVk dj (10y – 20)

izkIr djrk gSA bldk Kkr ifj.kke 50 gSA

vr%] 10y – 20 = 50  (4.2)

bl lehdj.k dk gy gh ckyw }kjk lksph xbZ la[;k crk,xkA

4.3  tks gesa Kkr gS mldh leh{kk
è;ku nhft, fd (4.1) vkSj (4.2) lehdj.k gSaA vkb, ;kn djsa fd d{kk VI eas geus lehdj.kksa
osQ ckjs esa D;k i<+k FkkA lehdj.k pj ij ,d izfrca/ gksrk gSA lehdj.k (4.1) esa] pj
x gS rFkk lehdj.k (4.2) esa] pj y gSA

'kCn pj (variable) dk vFkZ gS] ,slh dksbZ oLrq tks fopj.k dj] vFkkZr~ cny ldrh gksA
,d pj fofHkUu la[;kRed eku ys (xzg.k dj) ldrk gS] vFkkZr~ bldk eku fuf'pr ;k fLFkj
ugha gksrk gSA pjksa dks izk;% vaxzs”kh o.kZekyk osQ v{kjksa x, y, z, l, m, n, p  bR;kfn ls O;Dr fd;k
tkrk gSA pjksa ls ge O;atdksa (expressions) dks cukrs gSaA ;s O;atd pjksa ij ;ksx] O;odyu]
xq.ku vkSj foHkktu tSlh lafØ;k,¡ djosQ izkIr fd, (cuk,) tkrs gSaA x ls geus O;atd
(4x + 5) cuk;k FkkA blosQ fy,] geus igys x dks 4 ls xq.kk fd;k vkSj fiQj xq.kuiQy esa 5

tksM+k FkkA blh izdkj] geus  y ls O;atd (10y – 20) cuk;k FkkA blosQ fy,] geus y dks 10 ls
xq.kk fd;k vkSj fiQj xq.kuiQy esa ls 20 dks ?kVk;k FkkA ;s lHkh O;atdksa osQ mnkgj.k gSaA
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mijksDr izdkj osQ cuk, x, ,d O;atd dk eku] pj osQ pqus x, eku ij fuHkZj djrk
gSA tSlk fd ge igys gh ns[k pqosQ gSa fd tc x = 1 gS] rks 4x + 5 = 9 gS_ tc
x = 5 gS] rks  4x + 5 = 25 gS blh izdkj]

tc x = 15, rks 4 x + 5 = 4×15 + 5 = 65 gS_

tc x = 0, rks 4 x + 5 = 4 × 0 + 5 = 5 gS] bR;kfnA

lehdj.k (4.1) pj x ij ,d izfrca/ gSA ;g crkrh gS fd O;atd 4x + 5 dk eku 65 gSA
;g izfrca/ x = 15 gksus ij larq"V gksrk gSA la[;k 15 lehdj.k 4x + 5 = 65 dk ,d gy
(solution) gSA tc x = 5 gS] rks 4x + 5 = 25 gS tks 65 osQ cjkcj ugha gSA bl izdkj]
x = 5 bl lehdj.k dk gy ugha gSA blh izdkj] x = 0 Hkh bl lehdj.k dk gy ugha gSA 15

osQ vfrfjDr] x dk dksbZ Hkh eku izfrca/ 4x + 5 = 65 dks larq"V ugha djrk gSA

O;atd (10y – 20) dk eku y osQ eku ij fuHkZj djrk gSA y dks ik¡p fHkUu&fHkUu eku nsdj
rFkk y osQ izR;sd eku osQ fy, (10 y – 20) dk eku Kkr djosQ bldh iqf"V dhft,A
(10 y – 20) osQ izkIr fd, x, fofHkUu ekuksa ls] D;k vki 10y – 20 = 50 dk dksbZ gy ns[k
jgs gSa\ ;fn dksbZ gy izkIr ugha gqvk gs] rks y dks oqQN vU; eku nsdj] Kkr dhft, fd
izfrca/ 10y – 20 = 50 larq"V gksrk gS ;k ughaA

4.4  lehdj.k D;k gS\
,d lehdj.k esa] lerk ;k lfedk (equality) dk fpÉ lnSo gksrk gSA lerk dk fpÉ ;g
n'kkZrk gS fd bl fpÉ osQ ckb± vksj osQ O;atd ¹ck;k¡ i{k (LHS)º dk eku fpÉ osQ nkb± vksj
osQ O;atd ¹nk;k¡ i{k (RHS)º osQ eku osQ cjkcj gSA lehdj.k (4.1) esa] L.H.S (4x + 5) gS rFkk
RHS 65 gSA lehdj.k (4.2) esa] LHS (10y – 20) rFkk RHS 50 gSA

;fn LHS vkSj RHS osQ chp esa lerk fpÉ osQ vfrfjDr dksbZ vU; fpÉ gks] rks og ,d
lehdj.k ugha gksrh gSA blfy, 4x + 5 > 65 ,d lehdj.k ugha gSA

;g dFku gesa crkrk gS fd (4x + 5) dk eku 65 ls vf/d gSA

blh izdkj]  4x + 5 < 65 Hkh ,d lehdj.k ugha gSA ;g dFku gesa crkrk gS fd (4x + 5)

dk eku 65 ls de gSA

lehdj.kksa esa ge izk;% ;g ns[krs gSa fd RHS osQoy ,d la[;k gSA lehdj.k (4.1) esa ;g
65 gS rFkk lehdj.k (4.2) esa ;g 50 gSA ijarq ,slk gksuk lnSo vko';d ugha gSA ,d lehdj.k
dk nk;k¡ i{k (RHS) pj ls lac¼ ,d O;atd Hkh gks ldrk gSA mnkgj.kkFkZ] lehdj.k

4x + 5 = 6x – 25

esa lerk fpÉ osQ ckb± vksj O;atd 4x + 5 gS rFkk mlosQ nkb± vksj O;atd 6x – 25 gSA

laf{kIr :i esa] ,d lehdj.k pj ij ,d izfrca/ gksrk gSA izfrca/ ;g gS fd nksuksa O;atdksa
osQ eku cjkcj gksus pkfg,A è;ku nhft, fd bu nksuksa O;atdksa esa ls de ls de ,d esa pj
vo'; gksuk pkfg,A

iz;kl dhft,
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ge lehdj.kksa dk ,d ljy vkSj mi;ksxh xq.k ns[krs gSaA lehdj.k 4x +5 = 65 ogh gS tks
lehdj.k 65 = 4x + 5 gSA blh izdkj] lehdj.k 6x – 25 = 4x +5 ogh gS tks lehdj.k
4x  + 5 = 6x – 25 gSA fdlh lehdj.k osQ ck,¡ vkSj nk,¡ i{kksa osQ O;atdksa dks vkil esa cnyus
ij] lehdj.k ogh jgrh gSA ;g xq.k cgq/k lehdj.kksa dks gy djus esa mi;ksxh jgrk gSA

mnkgj.k 1 fuEufyf[kr dFkuksa dks lehdj.kksa osQ :i esa fyf[k, %

(i) x osQ frxqus vkSj 11 dk ;ksx 32 gSA

(ii) ;fn fdlh la[;k osQ 6 xqus esa ls vki 5 ?kVk,¡] rks 7 izkIr gksrk gSA

(iii) m dk ,d pkSFkkbZ 7 ls 3 vf/d gSA
(iv) fdlh la[;k osQ ,d frgkbZ esa 5 tksM+us ij 8 izkIr gksrk gS A

gy
(i) x dk frxquk 3x gSA

3x vkSj 11 dk ;ksx 3x + 11 gSA ;g ;ksx 32 gSA

vr%] okafNr lehdj.k 3x + 11 = 32 gSA

(ii) vkb, eku ysa fd ;g la[;k z gSA z dks 6 ls xq.kk
djus ij 6z izkIr gksrk gSA
6z esa ls 5 ?kVkus ij 6z – 5 izkIr gksxkA ;g ifj.kke
7 gSA
vr%] okafNr lehdj.k 6z – 5 = 7 gSA

(iii) m dk ,d pkSFkkbZ 
m

4
 gSA

;g 7 ls 3 vf/d gSA bldk vFkZ gS fd varj (
m

4
7− ) cjkcj 3 gSA

vr%] okafNr lehdj.k 
m

4
7−  = 3 gSA

(iv) okafNr la[;k dks n eku yhft,A n dk ,d frgkbZ 
n

3
 gSA

mijksDr ,d&frgkbZ tek 5, 
n

3
 + 5 gSA ;g 8 osQ cjkcj gS A

vr%] okafNr lehdj.k 
n

3
 + 5 = 8 gSA

mnkgj.k 2 fuEufyf[kr lehdj.kksa dks lkekU; dFkuksa osQ :i esa cnfy, %

(i) x – 5 = 9 (ii) 5p = 20 (iii) 3n + 7 = 1 (iv)
m

5
 – 2 = 6

gy
(i) x esa ls 5 fudkyus ij 9 izkIr gksrk gSA
(ii) ,d la[;k p dk ik¡p xquk 20 gSA
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(iii) 1 izkIr djus osQ fy, n osQ rhu xqus esa 7 tksfM+,A

(iv) fdlh la[;k m osQ 
1

5
osa Hkkx esa ls 2 ?kVkus ij 6 izkIr gksrk gSA

;gk¡ è;ku nsus ;ksX; ,d egRoiw.kZ ckr ;g gS fd ,d fn, gq, lehdj.k dks] osQoy ,d

gh ugha] cfYd vusoQ lkekU; dFkuksa osQ :i fn, tk ldrs gSaA mnkgj.kkFkZ] mijksDr lehdj.k

(i) osQ fy, vki dg ldrs gSa %

x esa ls 5 ?kVkb,A vkidks 9 izkIr gksrk gSA

vFkok la[;k x, 9 ls 5 vf/d gSA

vFkok 9 la[;k x ls 5 de gSA

vFkok x vkSj 5 dk varj 9 gS_ bR;kfnA

mnkgj.k 3 fuEufyf[kr fLFkfr ij fopkj dhft, %

jktw osQ firk dh vk;q jktw dh vk;q osQ rhu xqus ls 5 o"kZ vf/d gSA jktw osQ firk dh vk;q

44 o"kZ gSA jktw dh vk;q Kkr djus osQ fy,] ,d lehdj.k cukb, (LFkkfir dhft,)A

gy gesa jktw dh vk;q Kkr ugha gSA vkb, bls y o"kZ eku ysaA jktw dh vk;q dk rhu

xquk 3y o"kZ gSA jktw osQ firk dh vk;q 3y o"kZ ls 5 o"kZ vf/d gSA vFkkZr~ jktw

osQ firk dh vk;q (3y + 5) o"kZ gSA ;g Hkh fn;k gS fd jktw osQ firk dh vk;q

44 o"kZ gSA

vr%] 3y + 5 = 44 (4.3)

;g pj y esa ,d lehdj.k gSA bls gy djus ij jktw dh vk;q Kkr gks tk,xhA

mnkgj.k 4 ,d nqdkunkj nks izdkj dh isfV;ksa esa vke csprk gSA ;s isfV;k¡ NksVh vkSj cM+h

gSaA ,d cM+h isVh esa 8 NksVh isfV;ksa osQ cjkcj vke vkSj 4 [kqys vke vkrs gSaA

izR;sd NksVh isVh esa vkeksa dh la[;k crkus okyk ,d lehdj.k cukb,A fn;k

gqvk gS fd ,d cM+h isVh esa vkeksa dh la[;k 100 gSA

gy eku yhft, fd ,d NksVh isVh esa m vke gSaA ,d cM+h isVh esa m osQ 8 xqus

ls 4 vf/d vke gSaA vFkkZr~ ,d cM+h isVh esa 8m + 4 vke gSaA ijarq ;g la[;k

100 nh gqbZ gSA bl izdkj]

8m + 4 = 100 (4.4)

bl lehdj.k dks gy djosQ] vki ,d NksVh isVh osQ vkeksa dh la[;k Kkr dj ldrs gSaA

mijksDr lehdj.kksa (ii), (iii) vkSj (iv)

esa ls izR;sd osQ fy,] de ls
de ,d vU; dFku osQ :i esa
fyf[k, A

iz;kl dhft,
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iz'ukoyh 4.1

1. fuEufyf[kr lkj.kh osQ vafre LraHk dks iwjk dhft, %

Øe lehdj.k pj dk eku crkb, fd lehdj.k larq"V
la[;k gksrh gS ;k ugha (gk¡@ugha)

(i) x + 3 = 0 x = 3 –

(ii) x + 3 = 0 x = 0 –

(iii) x + 3 = 0 x = – 3 –

(iv) x – 7 = 1 x = 7 –

(v) x – 7 = 1 x = 8 –

(vi) 5x  = 25 x = 0 –

(vii) 5x  = 25 x = 5 –

(viii) 5x  = 25 x = – 5 –

(ix)
m

3
 = 2 m = – 6 –

(x)
m

3
 = 2 m = 0 –

(xi)
m

3
 = 2 m = 6 –

2. tk¡p dhft, fd dks"Bdksa esa fn;s gq, eku] fn, x, laxr lehdj.kksa osQ gy gSa ;k ugha %

(a) n + 5 = 19 (n = 1) (b) 7n + 5 = 19 (n = – 2) (c) 7n + 5 = 19 (n = 2)

(d) 4p – 3 = 13 (p = 1) (e) 4p – 3 = 13 (p = – 4) (f) 4p – 3 = 13 (p = 0)

3. iz;Ru vkSj Hkwy fof/ ls fuEufyf[kr lehdj.kksa dks gy dhft, %

(i) 5p + 2 = 17 (ii) 3m – 14 = 4

4. fuEufyf[kr dFkuksa osQ fy, lehdj.k nhft, %

(i) la[;kvksa x vkSj 4 dk ;ksx 9 gSA (ii) y esa ls 2 ?kVkus ij 8 izkIr gksrs gSaA

(iii) a dk 10 xquk 70 gSA (iv) la[;k b dks 5 ls Hkkx nsus ij 6 izkIr gksrk gSA

(v) t dk rhu&pkSFkkbZ 15 gSA

(vi) m dk 7 xquk vkSj 7 dk ;ksxiQy vkidks 77 nsrk gSA

(vii) ,d la[;k x dh pkSFkkbZ ½.k 4 vkidks 4 nsrk gSA

(viii) ;fn vki y osQ 6 xqus esa ls 6 ?kVk,¡] rks vkidks 60 izkIr gksrk gSA

(ix) ;fn vki z osQ ,d&frgkbZ esa 3 tksM+sa] rks vkidks 30 izkIr gksrk gSA
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5. fuEufyf[kr lehdj.kksa dks lkekU; dFkuksa osQ :i esa fyf[k, %

(i) p + 4 = 15 (ii) m – 7 = 3 (iii) 2m = 7 (iv)
m

5
 = 3

(v)
3

5

m
 = 6 (vi) 3p + 4 = 25 (vii) 4p – 2 = 18 (viii)

p

2
 + 2 = 8

6. fuEufyf[kr fLFkfr;ksa eas lehdj.k cukb, %
(i) bjiQku dgrk gS fd mlosQ ikl] ijehr osQ ikl ftrus o¡Qps gSa muosQ ik¡p xqus ls 7

vf/d o¡Qps gSaA bjiQku osQ ikl 37 o¡Qps gSaA (ijehr osQ o¡Qpksa dh la[;k dks m yhft,A)
(ii) y{eh osQ firk dh vk;q 49 o"kZ gSA mudh vk;q] yM+dh dh vk;q osQ rhu xqus ls

4 o"kZ vf/d gSA (y{eh dh vk;q dks y o"kZ yhft,A)
(iii) vè;kfidk crkrh gSa fd mudh d{kk eas ,d fo|kFkhZ }kjk izkIr fd, x, vf/dre

vad] izkIr fd, U;wure vad dk nqxquk /u 7 gSaA izkIr fd, x, vf/dre vad
87 gSaA (U;wure izkIr fd, x, vadksa dks l yhft,A)

(iv) ,d lef}ckgq f=kHkqt esa 'kh"kZ dks.k izR;sd vk/kj dks.k dk nqxquk gSA (eku yhft,
izR;sd vk/kj dks.k b fMxzh gSA ;kn jf[k, fd f=kHkqt osQ rhuksa dks.kks a dk ;ksx
180 fMxzh gksrk gSA)

4.4.1  ,d lehdj.k dks gy djuk

bl lfedk ij fopkj dhft,
8 – 3 = 4 + 1 (4.5)

lfedk (4.5) lR; gS] D;ksafd blosQ nksuksa i{k cjkcj gSa (izR;sd 5 osQ cjkcj gS)A

l vkb, nksuksa i{kksa esa 2  tksM+saA blosQ ifj.kkeLo:i] gesa izkIr gksrk gS%
LHS = 8 – 3 + 2 = 5 + 2 = 7, RHS = 4 + 1 + 2 = 5 + 2 = 7.

iqu%] lfedk (4-5) lR; gS (vFkkZr LHS vkSj RHS leku gSa)A

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa ,d gh la[;k tksM+sa] rks Hkh og lfedk
lR; gksrh gSA

l vkb, vc nksuksa i{kksa esa ls 2 ?kVkb,A blosQ ifj.kkeLo:i] gesa izkIr gksrk gS %
LHS = 8  – 3 – 2 = 5 – 2 = 3, RHS = 4 + 1 – 2 = 5 – 2 = 3.

iqu%] og lfedk lR; gSA

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa ls ,d gh la[;k ?kVk,¡] rks Hkh og lfedk
lR; gksrh gSA

l blh izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa dks ,d gh 'kwU;srj (non-zero) la[;k ls
xq.kk djsa ;k Hkkx nsa] rks Hkh og lfedk lR; gksrh gSA

mnkgj.kkFkZ] vkb, mijksDr lfedk osQ nksuksa i{kksa dks 3 ls xq.kk djsaA geas izkIr gksrk gS %
LHS = 3 × (8 – 3) = 3 × 5 = 15, RHS = 3 × (4 + 1) = 3 × 5 = 15.

lfedk lR; gSA
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,d larqfyr lehdj.k rjktw tSlh gS
ftlosQ nksuksa iyM+ksa esa cjkcj ck¡V j[ksa gksaA

vkb, vc ge mijksDr lfedk osQ nksuksa i{kksa dks 2 ls Hkkx djsa A

LHS = 
5

(8 3) 2 5 2
2

− ÷ = ÷ =

RHS = 
5

(4 1) 2 5 2
2

+ ÷ = ÷ =  = LHS

iqu%] lfedk lR; gSA

;fn ge dksbZ vU; lfedk ysa] rks Hkh gesa ;gh fu"d"kZ izkIr gksrk gSA
eku yhft, fd ge bl fu;e dk ikyu ugha djrs gSaA fo'ks"k :i ls] eku yhft, fd

ge ,d lfedk osQ nksuksa i{kksa esa fHkUu&fHkUu la[;k,¡ tksM+rs gSaA bl fLFkfr esa] ge ns[ksaxs fd
lfedk lR; ugha gksxh (vFkkZr nksuksa i{k leku ugha gksaxs)A mnkgj.kkFkZ] vkb, lfedk (4.5)

dks iqu% ysaa %
8 – 3 = 4 + 1

vc] blosQ ck,¡ i{k esa 2 tksM+s a vkSj nk,¡ i{k esa 3 tksM+sA vc ubZ LHS = 8 – 3 + 2

= 5 + 2 = 7 gS rFkk ubZ RHS = 4 + 1 + 3 = 5 + 3 = 8 gSA vc] lfedk lR; ugha gS] D;ksafd
ubZ LHS vkSj RHS cjkcj ugha gSaA

bl izdkj] ;fn ge ,d lfedk osQ nksuksa i{kksa esa] dksbZ xf.krh; lafØ;k ,d gh la[;k osQ
lkFk u djsa] rks lfedk lR; ugha gks ldrh gSA

lehdj.k] ,d pjksa okyh lfedk gksrh gSA

mijksDr fu"d"kZ lehdj.kksa osQ fy, Hkh ekU; gksrs gSa] D;ksafd izR;sd lehdj.k esa
pj osQoy la[;k gh fu:fir djrk gSA

izk;% ,d lehdj.k dks ,d rkSyus okyh rjktw ;k rqyk (balance) le>k tkrk gSA ,d
lehdj.k ij ,d xf.krh; lafØ;k djuk bl izdkj le>uk pkfg,] tSls fd rkSyus okyh rjktw
osQ nksuksa iyM+ksa esa cjkcj ck¡V Mkyuk ;k muesa ls cjkcj ck¡V fudky ysukA

[,d lehdj.k ,d ,slh rkSyus okyh rjktw le>k tk ldrk gS] ftlosQ nksuksa iyM+ksa esa
cjkcj ck¡V j[ks gksaA] bl fLFkfr esa] rjktw dh MaMh Bhd {kSfrt jgrh gSA ;fn ge nksuksa iyM+ksa
esa cjkcj ck¡V (weights) Mkysa] rks MaMh vHkh Hkh {kSfrt gh jgrh gSA blh izdkj] ;fn ge nksuksa

iyM+ksa esa ls cjkcj ck¡V gVk ysa (fudkysa)] rks Hkh MaMh {kSfrt jgrh
gSA blosQ foijhr] ;fn ge nksuksa iyM+ksa eas fHkUu ck¡V Mkysa (tksM+sa)
;k muesa ls fHkUu ck¡V fudkysa (?kVk,¡)] rks Hkh rjktw dh MaMh dk
larqyu fcxM+ tkrk gS] vFkkZr~ MaMh {kSfrt ij ugha jgrh gSA

 ge ;g fl¼kar ,d lehdj.k dks gy djus esa iz;ksx djrs
gSaA fuLlansg] ;gk¡ rjktw dkYifud gS rFkk la[;kvksa dks ck¡Vksa dh
rjg HkkSfrd :i ls larqfyr djus osQ fy, iz;ksx ugha fd;k tk
ldrkA bl fl¼kar dks izLrqr djus dk ;gh eq[; mís'; gSA vkb,
oqQN mnkgj.k ysaA
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ge  3 dks D;ksa ?kVk,¡ dksbZ vkSj
la[;k D;ksa u ?kVk,¡\ 3 dks tksM+
dj nsf[k,A D;k ;g oqQN lgk;rk
djsxk\ D;ksa ugha\

,slk blfy, fd;k gS] D;ksafd 3 dks
?kVkus ij L.H.S. esa x jg tkrk gSA

l fuEufyf[kr lehdj.k ij fopkj dhft,%
x + 3 = 8 (4.6)

ge bl lehdj.k osQ nksuksa i{kksa esa ls 3 dks ?kVkrs gSaA

ubZ LHS gS % x + 3 – 3 = x rFkk ubZ RHS gS % 8 – 3 = 5

pw¡fd blls larqyu esa dksbZ ifjorZu ugha gksrk gS] blfy, gesa izkIr gksrk gS %

ubZ LHS = ubZ RHS ;k x = 5

;g ogh gS] tks ge pkgrs gSaA vFkkZr~ ;g lehdj.k (4.6) dk ,d gy gSA

bldh iqf"V djus osQ fy, fd ;g lgh gS ;k ugha] ge izkjafHkd lehdj.k eas
x = 5 j[ksaxsA gesa LHS = x + 3 = 5 + 3 = 8 izkIr gksrh gS] tks RHS osQ cjkcj gSA ;gh gy
lgh gksus osQ fy, vko';d gSA

lehdj.k osQ nksuksa i{kksa esa lgh xf.krh; lafØ;k djus ls (vFkkZr~ 3 ?kVkus ls)] ge
lehdj.k osQ gy ij igq¡p x, A

l vkb, ,d vU; lehdj.k ysa %

x – 3 = 10 (4.7)

;gk¡ gesa D;k djuk pkfg,\ gesa nksuksa i{kksa esa 3 tksM+uk pkfg,A ,slk djus ls] lehdj.k dk
larqyu cuk jgsxk rFkk L.H.S esa osQoy x jg tk,xkA

ubZ LHS = x – 3 + 3 = x  ,   ubZ RHS = 10 + 3 = 13

vr% x = 13 gS] tks okafNr gy gSA

izkjafHkd lehdj.k (4.7) esa x = 13 j[kus ij] ge bldh iqf"V
djrs gSa fd ;g gy lgh gS %

izkjafHkd lehdj.k dh LHS = x – 3 = 13 – 3 = 10 gSA

tSlk fd okaNuh; gS ;g] RHS osQ cjkcj gSA

l blh izdkj] vkb, fuEufyf[kr lehdj.kksa dks ns[ksa %
5y = 35 (4.8)

m

2
 = 5  (4.9)

igyh fLFkfr esa] ge nksuksa i{kksa dks 5 ls Hkkx nsaxsA blls LHS esa osQoy y jg tkrk gSA

Rationalised 2023-24



xf.kr74

ubZ LHS = 
5

5

5

5

y y
y=

×
= , ubZ RHS = 

35

5

5 7

5
7=

×
=

vr% y = 7

;gh lehdj.k dk okafNr gy gSA ge lehdj.k  (4.8) esa y = 7 izfrLFkkfir djosQ bldh
tk¡p dj ldrs gSa fd lehdj.k larq"V gks tkrk gSA

nwljh fLFkfr esa] ge nksuksa i{kksa dks 2 ls xq.kk djrs gSaA blls LHS esa osQoy m jg tkrk gSA

ubZ  LHS =  
m

2
2×  = m. rFkk ubZ RHS = 5 × 2 = 10 gSA

vr%] m = 10 (;gh okafNr gy gSA vki bldh tk¡p dj ldrs gSa fd ;g gy lgh gS
;k ugha)A
mijksDr mnkgj.kksa ls ;g ns[kk tk ldrk gS fd lehdj.k osQ gy djus osQ fy,] gesa ftl

lafØ;k dh vko';drk iM+sxh og lehdj.k ij fuHkZj djrk gSA gekjk iz;kl ;g gksuk pkfg,
fd lehdj.k esa pj i`Fko~Q gks tk,A dHkh&dHkh ,slk djus osQ fy,] gesa ,d ls vf/d
xf.krh; lafØ;k,¡ djuh iM+ ldrh gSaA bldks efLr"d esa j[krs gq,] vkb, oqQN vkSj lehdj.k
gy djsaA

mnkgj.k 5 gy dhft,%

(a) 3n + 7 = 25 (4.10)

(b) 2p – 1 = 23 (4.11)

gy

(a) ge lehdj.k dh LHS eas pj n dks i`Fko~Q djus osQ fy,] ,d pj.kc¼ fof/ ls dk;Z
djr s g S a A LHS ;gk ¡ 3n + 7 g SA igys ge bles a l s 7 ?kVk, ¡x s ] ftlls
3n izkIr gksxkA blls vxys pj.k esa] ge bls 3 ls Hkkx nsaxs] ftlls n izkIr gksxkA ;kn
jf[k, fd gesa lehdj.k osQ nksuksa i{kksa esa ,d gh lafØ;k djuh pkfg,A vr%] nksuksa i{kksa
esa ls 7 ?kVkus ij]

3n + 7 – 7 = 25 – 7 (pj.k 1)

;k] 3n = 18

vc nksuksa i{kksa dks 3 ls Hkkx nhft, %

3

3

n
 =

18

3
(pj.k 2)

;k] n = 6, tks bldk gy gSA

(b) ;gk¡ gesa D;k djuk pkfg,\ igys ge nksuksa i{kksa esa 1 tksM+rs gSa %

2p – 1 + 1 = 23 + 1 (pj.k 1)

;k 2p = 24
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vc] nksuksa i{kksa dks 2 ls Hkkx nsrs gSa % 
2

2

24

2

p
= (pj.k 2)

;k p = 12, tks bldk gy gSA

vkidks ,d vPNh vknr fodflr dj ysuh pkfg,] tks ;g gS fd izkIr fd, gy dh tk¡p
vo'; dj ysaA ;|fi geus ;g (a) osQ fy, ugha fd;k gS] ijarq vkb, bl mnkgj.k (b) osQ fy,
,slk djsaA

vkb, bl gy p = 12 dks lehdj.k esa j[ksa A

LHS = 2p – 1 = 2 × 12 – 1 = 24 – 1

= 23 = RHS

bl izdkj] gy dh lR;rk dh tk¡p gks xbZA

mijksDr (a) osQ gy dh Hkh vc vki tk¡p dj gh yhft, A

vc ge bl fLFkfr esa gSa fd vIiw] lfjrk vkSj vehuk }kjk izLrqr fd, x, ckSf¼d [ksy
ij okil tk,¡ vkSj le>sa fd mUgksaus vius mÙkj fdl izdkj Kkr fd,A bl dk;Z osQ fy,]
vkb, lehdj.kksa (4.1) vkSj (4.2) dks ns[ksa] tks Øe'k% vehuk vkSj vIiw osQ mnkgj.kksa osQ
laxr gSaA

l igys fuEufyf[kr lehdj.k ij fopkj dhft,%  4x + 5 = 65. (4.1)

nksuksa i{kksa esa ls 5 ?kVkus ij]  4x + 5 – 5 = 65 – 5.

vFkkZr~] 4x = 60

x dks i`Fko~Q djus osQ fy,] nksuksa i{kksa dks 4 ls Hkkx nsus ij] 
4

4

x
 = 

60

4

;k x = 15, tks okafNr gy gSA (tk¡p dhft, fd ;g lgh gSA)

l vc fuEufyf[kr lehdj.k ij fopkj dhft,%

10y – 20 = 50 (4.2)

nksuksa i{kksa esa] 20 tksM+us ij] gesa izkIr gksrk gS%

10y – 20 + 20 = 50 + 20  ;k  10y = 70

nksuksa i{kksa dks 10 ls Hkkx nsus ij] gesa izkIr gksrk gS %
10

10

y
 =  

70

10

;k] y = 7, tks okafNr gy gSA (tk¡p dhft, fd ;g lgh gSA)

vki ;g vuqHko djsaxs fd Bhd ;gh mÙkj vIiw] lfjrk vkSj vehuk us fn, FksA mUgksaus
lehdj.k cukuk vkSj fiQj mUgsa gy djuk lh[k fy;k FkkA blh dkj.k os viuk ckSf¼d [ksy
cukdj laiw.kZ d{kk ij viuk izHkko Mky ik,A ge bl ij vuqPNsn 4.7 esa okil vk,¡xsA
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iz'uoyh 4.2

1. igys pj dks ìFko~Q djus okyk pj.k crkb, vkSj fiQj lehdj.k dks gy dhft, %
(a) x – 1 = 0 (b) x + 1 = 0 (c) x – 1 = 5

(d) x + 6 = 2 (e) y – 4 = – 7 (f) y – 4 = 4

(g) y + 4 = 4 (h) y + 4  = – 4

2. igys pj dks i`Fko~Q djus osQ fy, iz;ksx fd, tkus okys pj.k dks crkb, vkSj fiQj
lehdj.k dks gy dhft, %

(a) 3l = 42 (b)
b

2
6= (c)

p

7
4= (d) 4x = 25

(e) 8y = 36 (f)
z

3

5

4
= (g)

a

5

7

15
= (h) 20t = – 10

3. pj dks i`Fko~Q djus osQ fy,] tks vki pj.k iz;ksx djsaxs] mls crkb, vkSj fiQj lehdj.k
dks gy dhft, %

(a) 3n – 2 = 46 (b) 5m + 7 = 17 (c)
20

3
40

p
= (d)

3

10
6

p
=

4. fuEufyf[kr lehdj.kksa dks gy dhft, %

(a) 10p = 100 (b) 10p + 10 = 100 (c)
p

4
5= (d) 5

3

P−
=

(e)
3

4
6

p
= (f) 3s = –9 (g) 3s + 12 = 0 (h) 3s = 0

(i) 2q = 6 (j) 2q – 6 = 0 (k) 2q + 6 = 0 (l) 2q + 6 = 12

4.5  oqQN vkSj lehdj.k

vkb, oqQN vkSj lehdj.kksa dks gy djus dk vH;kl djsaA bu lehdj.kksa dks gy djrs le;]
ge ,d la[;k (in) dks LFkkukiUu (transpose) djus (vFkkZr~ ,d i{k ls nwljs i{k esa ys
tkus) osQ ckjs esa i<+saxs (lh[ksaxs) ge fdlh la[;k dks] lehdj.k osQ nksuksa i{kksa esa tksM+us ;k nksuksa
i{kksa esa ?kVkus osQ ,ot esa] LFkkukiUu dj ldrs gSaA

mnkgj.k 6 gy dhft, %  12p – 5  = 25 (4.12)

gy

l lehdj.k osQ nksuksa i{kksa esa 5 tksM+us ij]

12p – 5 + 5 = 25 + 5 ;k] 12p = 30
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l nksuksa i{kksa dks 12 ls Hkkx nsus ij]

12

12

30

12

p
= ;k p = 

5

2

tk¡p % lehdj.k (4.12) dh LHS esa] p =
5

2
 j[kus ij

LHS = 12
5

2
5× –

= 6 × 5 – 5

= 30 – 5 = 25 = RHS

tSlk fd geus fdlh lehdj.k dks gy djrs le; ns[kk gS] lkekU;r% ge lehdj.k osQ
nksuksa i{kksa esa ,d gh la[;k tksM+rs gSa ;k muesa ls ,d gh la[;k dks ?kVkrs gSaA fdlh la[;k dks
LFkkukiUu djuk (vFkkZr~ la[;k osQ i{kksa esa ifjorZu djuk) la[;k dks nksuksa i{kksa esa tksM+us ;k
nksuksa i{kksa eas ls ?kVkus tSlk gh gSA ,slk djus osQ fy,] ml la[;k dk fpÉ cnyuk iM+rk gSA
tks fu;e la[;kvksa osQ fy, iz;ksx fd;k tkrk gS] ogh fu;e O;atdksa osQ fy, Hkh iz;ksx fd;k
tkrk gSA vkb, LFkkukiUu osQ nks vkSj mnkgj.k ysaA

nksuksa i{kksa esa tksM+uk ;k LFkkukiUu djuk

?kVkuk

(i) 3p – 10 = 5 (i) 3p – 10 = 5

nksuksa i{kksa esa 10 tksfM+, LHS ls (–10) dks LFkkukiUu djuk

3p – 10 + 10 = 5 + 10 (LFkkukiUu djus ij] – 10 cny dj + 10 gks
tkrk gSA)

;k  3p = 15 3p = 5 + 10   ;k   3p = 15

(ii) 5x + 12 = 27 (ii) 5x + 12 = 27

nksuksa i{kksa esa ls 12 ?kVkb,A + 12 dks LFkkukiUu djuk

(+ 12 LFkkukiUu djus ij] – 12 gks tkrk gS)
5x + 12 – 12 = 27 – 12 5x = 27 – 12

;k  5x = 15 ;k   5x = 15

vc ge nks vkSj lehdj.kksa dks gy djsaxsA tSlk fd vki ns[k ldrs gSa] bu lehdj.kksa esa
dks"Bd Hkh gSa] ftUgsa loZizFke [kksyuk iM+sxkA

mnkgj.k 7 gy dhft, %
(a) 4 (m + 3)  = 18 (b) – 2(x + 3) = 8

gy
(a) 4(m + 3)  = 18

è;ku nhft, fd nksuksa i{kksa esa 5
tksM+us dk ogh vFkZ gS] tks (– 5)

dk i{k cnyus dk gS!
12p – 5 = 25

12p = 25 + 5

i{k cnyus dks LFkkukiUu djuk
dgrs gSaA LFkkukiUu djus esa]
la[;k dk fpÉ cny tkrk gSA
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vkb, nksuksa i{kksa dks 4 ls foHkkftr djsaA blls LHS esa ls dks"Bd gV tk,¡xsA gesa izkIr
gksrk gS%

m + =3
18

4
;k m + =3

9

2

;k
9

3
2

m = −  (3 dks RHS esa LFkkukiUu djus ij)

;k m =
3

2
(okafNr gy) D;ksafd

9

2
3

9

2

6

2

3

2
− = − =











tk¡p LHS = 4
3

2
3 4

3

2
4 3 2 3 4 3+











= × + × = × + ×  [m = 
3

2
jf[k, ]

= 6 + 12 = 18 = RHS

(b) –2 (x + 3) = 8

LHS esa ls dks"Bdksa dks gVkus osQ fy,] ge nksukas i{kksa dks  – 2 ls Hkkx nsrs gSaA gesa izkIr
gksrk gS %

x+ = –3
8

2
  ;k     x + 3 = – 4

;k]   x = – 4 – 3 (3 dks RHS esa LFkkukiUu djus ij)
;k    x = –7        (okafNr gy)

tk¡p LHS = –2(–7+3)

= –2(–4)

= 8 = RHS  tks gksuk pkfg,A

4.6  O;kogkfjd fLFkfr;ksa esa ljy lehdj.kksa osQ vuqiz;ksx
ge ,sls dbZ mnkgj.k ns[k pqosQ gSa] ftuesa geus nSfud thou dh Hkk"kk ls dFkuksa dks ysdj]
mUgsa ljy lehdj.kksa osQ :i esa cnyk FkkA ge ;g Hkh lh[k pqosQ gSa fd ljy lehdj.kksa dks
fdl izdkj gy fd;k tkrk gSA bl izdkj] vc ge igsfy;ksa vkSj O;kogkfjd fLFkfr;ksa ls lacaf/
r leL;kvksa dks gy djus osQ fy,] iw.kZr;k leFkZ gks pqosQ gSaA bldh fof/ ;g gS fd igys
bu fLFkfr;ksa osQ laxr lehdj.kksa dks cuk fy;k tk, vkSj fiQj bu igsfy;ksa@leL;kvksa osQ gy
izkIr djus osQ fy, izkIr lehdj.kksa dks gy dj fy;k tk,A ge mlh ls izkjaHk djrs gSa] ftls
ge igys gh ns[k pqosQ gSa ¹mnkgj.k 1 (i) vkSj (iii), vuqPNsn 4.2º

mnkgj.k 8 fdlh la[;k osQ frxqus vkSj 11 dk ;ksx 32 gSA og la[;k Kkr dhft,A
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gy

l ;fn vKkr la[;k dks x eku fy;k tk,] rks mldk frxquk 3x gksxk rFkk 3x vkSj
11 dk ;ksx 32 gSA vFkkZr~  3x + 11 = 32.

l bl lehdj.k dks gy djus osQ fy,] ge 11 dks RHS esa LFkkukiUu djrs gSa] ftlls gesa
izkIr gksrk gS %
3x = 32 – 11   ;k]     3x = 21

vc nksuksa i{kksa dks  3 ls Hkkx nsus ij] gesa izkIr gksrk gS%

x =
21

3
 = 7

vr% okaNuh; la[;k 7 gSA (ge bldh tk¡p osQ fy, 7 osQ frxqus esa 11 tksM+dj ns[k ldrs
gSa fd ifj.kke 32 vkrk gS)A

mnkgj.k 9 og la[;k Kkr dhft, ftldk ,d&pkSFkkbZ] 7 ls 3 vf/d gSA

gy

l vkb, vKkr la[;k dks  y ysaA bldk ,d&pkSFkkbZ  
y

4
 gSA

la[;k 
y

4









  la[;k 7 ls 3 vf/d gSA

vr%] gesa y esa fuEufyf[kr lehdj.k izkIr gksrk gS % 
y

4
 – 7 = 3

l bl lehdj.k dks gy djus osQ fy, igys – 7 dks RHS esa LFkkukiUu

dhft,A

bl izdkj] 
y

4
 = 3 + 7 = 10.

fiQj ge nksuksa i{kksa dks 4 ls xq.kk djosQ] izkIr djrs gSa %

y

4
 × 4 = 10 × 4        ;k]       y = 40    (okafNr la[;k)

tk¡p y dk eku j[kus ij]

LHS = 
40

4
 – 7 = 10 – 7 = 3 = RHS,    tks gksuk pkfg,A

;gh lehdj.k gesa igys vuqPNsn
4.2 osQ mnkjg.k 1 esa izkIr gqvk FkkA

iz;kl dhft,
(i) tc vki ,d la[;k dks  6

ls xq.kk djrs gSa vkSj fiQj
xq.kuiQy esa ls 5 ?kVkrs gSa]
rks vkidks 7 izkIr gksrk gSA
D;k vki crk ldrs gSa fd
og la[;k D;k gS\

(ii) og dkSu&lh la[;k gS]
ftlosQ ,d&frgkbZ esa 5

tksM+us ij 8 izkIr gksrk gS\
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mnkgj.k 10 jktw osQ firk dh vk;q jktw dh vk;q osQ rhu xqus ls 5 o"kZ vf/d gSA jktw

dh vk;q Kkr dhft,] ;fn mlosQ firk dh vk;q 44 o"kZ gSA

gy

l mnkgj.k 3 osQ vuqlkj jktw dh vk;q (y) Kkr djus dk lehdj.k gS% 3y + 5 = 44

l bls gy djus osQ fy,] igys ge 5 dks LFkkukiUu djrs gSaA gesa izkIr gksrk gS%

3y = 44 – 5 = 39

nksuksa i{kksa dks 3 ls Hkkx nsus ij] gesa izkIr gksrk gS% y = 13

vFkkZr~ jktw dh vk;q 13 o"kZ gSA (vki vius mÙkj dh tk¡p dj ldrs gSaA)

iz;kl dhft,

ekiksa osQ vuqlkj] nks izdkj dh isfV;k¡ gSa] ftuesa vke j[ks gq, gSaA izR;sd cM+h isVh esa j[ks
vkeksa dh la[;k 8 NksVh isfV;ksa esa j[ks vkeksa dh la[;k ls 4 vf/d gSaA izR;sd cM+h isVh
esa 100 vke gSaA izR;sd NksVh isVh esa fdrus vke gSa\

iz'ukoyh 4.3

1. fuEufyf[kr fLFkfr;ksa osQ fy, lehdj.k cukb, vkSj fiQj mUgsa gy djosQ vKkr la[;k,¡

Kkr dhft, %

(a) ,d la[;k osQ vkB xqus esa 4 tksfM+,_ vkidks 60 izkIr gksxkA

(b) ,d la[;k dk 
1

5
 ?kVk 4, la[;k 3 nsrk gSA

(c) ;fn eSa fdlh la[;k dk rhu&pkSFkkbZ ysdj blesa 3 tksM+ nw¡] rks eq>s 21 izkIr gksrs gSaA

(d) tc eSaus fdlh la[;k osQ nqxqus esa ls 11 dks ?kVk;k] rks ifj.kke 15 izkIr gqvkA

(e) eqUuk us 50 esa ls viuh vH;kl&iqfLrdkvksa dh la[;k osQ frxqus dks ?kVk;k] rks mls

ifj.kke 8 izkIr gksrk gSA

(f) bcsugy ,d la[;k lksprh gSA og blesa 19 tksM+dj ;ksx dks 5 ls Hkkx nsrh gS] mls

8 izkIr gksrk gSA
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(g) vuoj ,d la[;k lksprk gSA ;fn og bl la[;k osQ 
5

2
 esa ls 7 fudky ns] rks

ifj.kke 23 gSA

2. fuEufyf[kr dks gy dhft, %

(a) vè;kfidk crkrh gS fd mudh d{kk esa ,d fo|kFkhZ }kjk izkIr fd, x, vf/dre

vad] izkIr fd, U;wure vad dk nqxquk tek 7 gSA izkIr fd, x, vf/dre vad

87 gSaA izkIr fd, x, U;wure vad D;k gSa\

(b) fdlh lef}ckgq f=kHkqt esa vk/kj dks.k cjkcj gksrs gSaA 'kh"kZ dks.k 40° gSA bl

f=kHkqt osQ vkèkkj dks.k D;k gSa\ (;kn dhft, fd f=kHkqt osQ rhuksa dks.kksa dk ;ksx

180° gksrk gSA)

(c) lfpu }kjk cuk, x, juksa dh la[;k jkgqy }kjk cuk, x, juksa dh la[;k dh nqxquh

gSA mu nksuksa }kjk feydj cuk, x, oqQy ju ,d nksgjs 'krd ls 2 ju de gSaA

izR;sd us fdrus ju cuk, Fks\

3. fuEufyf[kr dks gy dhft, %

(i) bjiQku dgrk gS fd mlosQ ikl ijehr osQ ikl ftrus o¡Qps gSa muosQ ik¡p xqus ls 7 vfèkd

o¡Qps gSaA bjiQku osQ ikl 37 o¡Qps gSaA ijehr osQ ikl fdrus o¡Qps gSa\

(ii) y{eh osQ firk dh vk;q 49 o"kZ gSA mudh vk;q y{eh dh vk;q osQ rhu xqus ls 4

o"kZ vf/d gSA y{eh dh vk;q D;k gS\

(iii) laqnjxzke osQ fuokfl;ksa us vius xk¡o osQ ,d ckx esa oqQN isM+ yxk,A buesa ls oqQN isM+
iQyksa osQ isM+ FksA mu isM+ksa dh la[;k] tks iQyksa osQ ugha Fks] iQyksa okys isM+ksa dh la[;k
osQ frxqus ls 2 vf/d FkhA ;fn ,sls isM+ksa dh la[;k] tks iQyksa osQ ugha Fks] 77 gS] rks
yxk, x, iQyksa osQ isM+ksa dh la[;k D;k Fkh\

4. fuEufyf[kr igsyh dks gy dhft, %
eSa ,d la[;k g¡w]

esjh igpku crkvks!
eq>s lkr ckj yks]

vkSj ,d ipkl tksM+ks!
,d frgjs 'krd rd igq¡pus osQ fy,

vkidks vHkh Hkh pkyhl pkfg,!
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geus D;k ppkZ dh\

1. ,d lehdj.k] ,d pj ij ,slk izfrca/ gksrk gS ftlesa nksuksa i{kksa esa O;atdksa dk eku
cjkcj gksuk pkfg, A

2. pj dk og eku ftlosQ fy, lehdj.k larq"V gksrk gS] lehdj.k dk gy dgykrk gS A

3. fdlh lehdj.k osQ ck,¡ vkSj nk,¡ i{kksa dks ijLij cnyus ij] lehdj.k ugha cnyrk A

4. ,d larqfyr lehdj.k dh fLFkfr esa ;fn ge

(i)  nksuksa i{kksa esa ,d gh la[;k tksM+sa ;k  (ii)   nksuksa i{kksa esa ls ,d gh la[;k ?kVk,¡ ;k   (iii)
nksuksa i{kksa dks ,d gh la[;k ls xq.kk djsa ;k  (iv)  nksuksa i{kksa dks ,d gh la[;k ls Hkkx
nsa rks larqyu esa dksbZ ifjorZu ugha gksrk gS vFkkZr~ LHS vkSj RHS osQ eku leku jgrs
gSa A

5. mijksDr xq.kksa }kjk lehdj.k dks pj.kc¼ fof/ ls gy fd;k tk ldrk gSA gesa nksuksa i{kksa
esa ,d ls vf/d xf.krh; lafØ;k,¡ djuh iM+rh gSa] ftlls fd nksuksa esa ls ,d
i{k esa gesa osQoy pj izkIr gksA vafre pj.k lehdj.k dk gy gSA

6. LFkkukiUu dk vFkZ gS ,d i{k ls nwljs i{k esa tkuk A fdlh la[;k dks LFkkukiUu djuk]
la[;k dks nksuksa i{kkas esa tksM+us ;k nksukas i{kksa esa ls ?kVkus osQ leku gh gSA tc vki ,d
la[;k dks ,d i{k ls nwljs i{k esa LFkkukiUu djrs gSa rks vki mlosQ fpÉ dks cny
nsrs gSa A mnkgj.kkFkZ] lehdj.k x + 3 = 8 esa + 3 dk LFkkukiUu LHS ls RHS djus ij
x = 8 – 3 = 5 izkIr gksrk gS A ge O;atdksa dk Hkh LFkkukiUu mlh fof/ ls djrs gSa tSls
,d la[;k dk LFkkukiUu djrs gSa A

7. geus ;g Hkh lh[kk fd ge fdlh lehdj.k osQ gy ls izkjaHk dj] nksuksa i{kksa ij leku
xf.krh; lafØ;kvksa dh fof/ dk iz;ksx dj (mnkgj.k osQ fy, nksuksa i{kksa esa leku la[;k
tksM+Ukk ;k ?kVkuk) ,d lehdj.k oSQls cuk ldrs gSaA lkFk gh geus ;g Hkh lh[kk fd
ge fdlh fn, x, lehdj.k dk O;kogkfjd fLFkfr ls laca/ cuk ldrs gSa vkSj ml
lehdj.k osQ fy, dksbZ O;kogkfjd leL;k ;k igsyh Hkh cuk ldrs gSa A
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5.1   js[kk
vki igys ls gh tkurs gSa fd fdlh fn, gq, vkdkj esa fofHkUu js[kk,¡] js[kk[kaMksa ,oa dks.kksa
dh igpku dSls dh tkrh gSA D;k vki fuEufyf[kr vkÑfr;ksa esa fofHkUu js[kk[kaMksa ,oa
dks.kksa dh igpku dj ldrs gSa\ (vkÑfr 5.1)

vkÑfr 5.1

D;k vki ;g Hkh tku ldrs gSa fd fufeZr dks.k] U;wu dks.k vFkok vf/d dks.k vFkok le dks.k gSa\
Lej.k dhft, fd ,d js[kk[kaM osQ nks var ¯cnq gksrs gSaA ;fn ge bu nks var ¯cnqvksa

dks viuh&viuh fn'kkvksa esa vifjfer :i eas c<+krs gSa rks gesa ,d js[kk izkIr gksrh gSA bl
izdkj ge dg ldrs gSa fd ,d js[kk dk dksbZ var ¯cnq ugha gksrk gSA nwljh rji+ Q Lej.k
dhft, fd fdj.k dk ,d var ¯cnq (uker% izkjafHkd ¯cnq) gksrk gSA mnkgj.kr% uhps nh gqbZ
vkÑfr;ksa dks nsf[k,%

vkÑfr  5.2

v
è;

k;
 
 
5

js[kk ,oa dks.k

(iii)

(i) (ii)

(i) (i) (i) (i)
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;gk¡ vkÑfr 5.2 (i) js[kk[kaM] vkÑfr 5.2 (ii) js[kk ,oa vkÑfr 5.2 (iii) ,d fdj.k] dks

n'kkZrh gSA lkekU;r% ,d js[kk[kaM PQ dks laosQr PQ , js[kk AB dks laosQr AB
    

 ,oa fdj.k OP

dks laosQr OP
u ruu

, ls fufnZ"V fd;k tkrk gSA vius nSfud thou ls js[kk[kaMksa ,oa fdj.kksa osQ oqQN
mnkgj.k nhft, vkSj muosQ ckjs esa vius fe=kksa ls ppkZ dhft,A

iqu% Lej.k dhft, fd js[kk,¡ vFkok js[kk[kaMksa osQ feyus ij dks.k fufeZr gksrk gSA mi;qZDr
vkÑfr;ksa (vkÑfr  5.1) esa dksuksa (corners) dks izsf{kr dhft,A tc nks js[kk,¡ vFkok js[kk[kaM
fdlh ¯cnq ij izfrPNsn djrs gSa rks bu dksuksa dk fuekZ.k gksrk gSA mnkgj.kr% uhps nh gqbZ
vkÑfr;ksa dks nsf[k,%

vkÑfr 5.3

vkÑfr 5.3 (i) esa js[kk[kaM AB ,oa BC, dks.k ABC dk fuekZ.k djus osQ fy,] ,d nwljs dks
¯cnq B ij izfrPNsn djrs gSa vkSj js[kk[kaM BC ,oa AC, dks.k ACB dk fuekZ.k djus osQ fy, ,d

nwljs dks C ij izfrPNsn djrs gSa bR;kfnA tcfd vkÑfr 5.3 (ii) esa js[kk,¡ PQ

,oa RS ,d nwljs dks ¯cnq O ij izfrPNsn djrh gSa ftlls dks.k POS, SOQ,

QOR vkSj ROP fufeZr gksrs gSaA dks.k ABC dks laosQr ∠ABC }kjk fu:fir
fd;k tkrk gSA bl izdkj vkÑfr 5.3 (i) esa fufeZr rhu dks.k ∠ABC,

∠BCA ,oa ∠BAC gSa vkSj vkÑfr 5.3 (ii) esa fufeZr pkj dks.k ∠POS,

∠SOQ, ∠QOR ,oa ∠POR gSaA vki igys ls gh vè;;u dj pqosQ gSa fd
U;wu dks.k] vf/d dks.k vFkok le dks.k osQ :i esa dks.kksa dk oxhZdj.k dSls
fd;k tkrk gSA

fVIi.kh dks.k ABC osQ eki osQ lanHkZ esa]  m∠ABC dks lk/kj.kr% ∠ABC osQ :i esa fy[ksaxsA
izdj.k ls ;g ckr Li"V gks tk,xh fd ge dks.k osQ lanHkZ esa vFkok blosQ eki osQ
lnaHkZ esa ckr dj jgs gSaA

5.2  lacaf/r dks.k

5.2.1  iwjd dks.k

tc nks dks.kksa osQ ekiksa dk ;ksx 90°  gksrk gS] rks ;s dks.k iwjd dks.k (complementary angles)

dgykrs gSaA

(i) (ii)

vius vklikl nl vkÑfr;ksa
dks lwphc¼ dhft, vkSj muesa
ik, tkus okys U;wu dks.kksa] vfèkd
dks.kksa ,oa ledks.kksa dh igpku
dhft,A

iz;kl dhft,
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tc nks dks.k iwjd gksrs gSa] rks buesa ls izR;sd dks.k nwljs dks.k dk iwjd dgykrk gSA
mi;qZDr vkjs[k (vkÑfr 5.4) esa ^^30° dk dks.k**] ^^60° osQ dks.k** dk iwjd gS vkSj foykser%

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks U;wu dks.k ,d nwljs osQ iwjd gks ldrs gSa\
2. D;k nks vf/d dks.k ,d nwljs osQ iwjd gks ldrs gSa\
3. D;k nks ledks.k ,d nwljs osQ iwjd gks ldrs gSa\

 1. fuEufyf[kr dks.kksa osQ ;qXeksa esa dkSu&ls iwjd gSa\ (vkÑfr 5.5)

  2. fuEufyf[kr dks.kksa esa izR;sd osQ iwjd dk eki D;k gS\
(i) 45º (ii) 65º (iii) 41º (iv) 54º

  3. nks iwjd dks.kksa osQ ekiksa dk varj 12o  gSA dks.kksa osQ eki Kkr dhft,A

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

D;k ;s nks dks.k iwjd dks.k gSa\ ughaD;k ;s nks dks.k iwjd dks.k gSa\ gk¡ vkÑfr 5.4

iz;kl dhft,

(iii) (iv)vkÑfr 5.5

(i) (ii)
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iz;kl dhft,

5.2.2  laiwjd dks.k

vkb, dks.kksa osQ fuEufyf[kr ;qXeksa dks ns[krs gSa (vkÑfr 5.6):

vkÑfr 5.6

D;k vki ns[krs gSa fd mi;qZDr izR;sd ;qXe esa (vkÑfr 5.6) dks.kksa osQ ekiksa dk ;ksx 180º

ik;k tkrk gS \ dks.kksa osQ ,sls ;qXe laiwjd dks.k (supplementary angles) dgykrs gSaA tc
nks dks.k laiwjd gksrs gSa rks muesa ls izR;sd dks.k nwljs dks.k dk laiwjd dgykrk gSA

lksfp,] ppkZ dhft, ,oa fyf[k,

1. D;k nks vf/d dks.k laiwjd gks ldrs gSa\
2. D;k nks U;wu dks.k laiwjd gks ldrs gSa\     3.   D;k nks le dks.k laiwjd gks ldrs gSa\

1. vkÑfr 5.7 esa laiwjd dks.kksa osQ ;qXe Kkr dhft, %

(i) (ii)

(iii) (iv)

(i) (ii)
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2. fuEufyf[kr dks.kksa esa izR;sd osQ laiwjd dk eki D;k gksxk\
(i) 100º (ii) 90º (iii) 55º (iv) 125º

  3. nks laiwjd dks.kksa esa cM+s dks.k dk eki NksVs dks.k osQ eki ls 44º vf/d gSA dks.kksa osQ
eki Kkr dhft,A

(iv)(iii) vkÑfr 5.7

iz'ukoyh 5.1

1. fuEufyf[kr dks.kksa esa ls izR;sd dk iwjd Kkr dhft, %

(i) (ii) (iii)

2. fuEufyf[kr dks.kksa esa ls izR;sd dk laiwjd Kkr dhft,A

(i) (ii) (iii)

3. dks.kksa osQ fuEufyf[kr ;qXeksa esa ls iwjd ,oa laiwjd ;qXeksa dh ìFko~Q&ìFko~Q igpku dhft, %
(i) 65º, 115º (ii) 63º,  27º (iii) 112º,  68º

(iv) 130º,  50º (v) 45º,  45º (vi) 80º,  10º

4. ,slk dks.k Kkr dhft, tks vius iwjd osQ leku gksA
5. ,slk dks.k Kkr dhft, tks vius laiwjd osQ leku gksA
6. nh gqbZ vkÑfr esa ∠1 ,oa ∠2 laiwjd dks.k gSaA ;fn ∠1

esa deh dh tkrh gS] rks ∠2 esa D;k ifjorZu gksxk rkfd
nksuksa dks.k fiQj Hkh laiwjd gh jgsaA
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vkÑfr 5.8

vkÑfr 5.9

7. D;k nks ,sls dks.k laiwjd gks ldrs gSa ;fn muesa ls nksuksa
(i) U;wu dks.k gSa\ (ii) vf/d dks.k gSa\ (iii) ledks.k gSa\

8. ,d dks.k 45º ls cM+k gSA D;k bldk iwjd dks.k 45º ls cM+k gS vFkok 45º osQ cjkcj gS
vFkok 45º ls NksVk gS\

9. fjDr LFkkuksa dh iwfrZ dhft, %

(i) ;fn nks dks.k iwjd gSa] rks muosQ ekiksa dk ;ksx _______ gSA

(ii) ;fn nks dks.k laiwjd gSa rks muosQ ekiksa dk ;ksx ______ gSA

(iii) ;fn nks vklUu dks.k laiwjd gSa] rks os ___________ cukrs gSaA

10. layXu vkÑfr esa fuEufyf[kr dks.k ;qXeksa dks uke nhft, %

(i) 'kh"kkZfHkeq[k vf/d dks.k

(ii) vklUu iwjd dks.k

(iii) leku laiwjd dks.k

(iv) vleku laiwjd dks.k

(v) vklUu dks.k tks jSf[kd ;qXe ugha cukrs gSaA

5.3  js[kk&;qXe

5.3.1  izfrPNsnh js[kk,¡

LVSaM ij j[kk gqvk ';keiêð] js[kk[kaMksa }kjk fufeZr v{kj Y vkSj ,d f[kM+dh dk tkyhnkj
njok”kk] bu lHkh esa mHk;fu"B D;k gSa\ ;s izfrPNsnh js[kkvksa (intersecting lines) osQ mnkgj.k
gSa (vkÑfr 5.8)A nks js[kk,¡ l vkSj m izfrPNsn djrh gSa ;fn muesa ,d ¯cnq mHk;fu"B gSA ;g
mHk;fu"B ¯cnq mudk izfrPNsn ¯cnq dgykrk gSA

lksfp,] ppkZ dhft, ,oa fyf[k,

vkÑfr 5-20 esa] AC vkSj BE, P ij izfrPNsn djrh gSaA
AC vkSj BC, C ij izfrPNsn djrh gSaA AC vkSj EC, C ij izfrPNsn djrh gSaA
izfrPNsnh js[kk[kaMksa osQ nl vU; ;qXe Kkr djus dk iz;kl dhft,A
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iz;kl dhft,

D;k nks js[kk,¡ vFkok js[kk[kaM vko';d :i ls izfrPNsn djus pkfg,\
D;k vki bl vkÑfr esa nks js[kk[kaMksa osQ ;qXe Kkr dj ldrs gSa tks izfrPNsnh ugha gS\ D;k nks
js[kk,¡ ,d ls T;knk ¯cnqvksa ij izfrPNsn dj ldrh gSaA blosQ ckjs esa fopkj dhft,A

 1. vius vklikl osQ ifjos'k ls ,sls mnkgj.k Kkr dhft, tgk¡ js[kk,¡ le dks.k ij
izfrPNsn djrh gSaA

 2. ,d leckgq f=kHkqt osQ 'kh"kks± ij izfrPNsnh js[kkvksa }kjk fufeZr dks.kksa osQ eki Kkr dhft,A
 3. ,d vk;r [khafp, vkSj izfrPNsnh js[kkvksa }kjk fufeZr pkj 'kh"kks± osQ dks.kksa osQ eki Kkr dhft,A
 4. ;fn nks js[kk,¡ ,d&nwljs dks izfrPNsn djrh gSa] rks D;k os ges'kk ,d&nwljs dks le dks.k

ij izfrPNsn djrh gSa\

5.3.2  fr;Zd Nsnh js[kk

'kk;n] vkius nks vFkok vf/d lM+dksa dks ikj djrs gq, ,d lM+d ns[kh gksxh vFkok dbZ vU;
jsy iVfj;ksa dks ikj djrs gq, ,d jsy iVjh ns[kh gksxhA buls fr;Zd Nsnh js[kk ;k fr;Zd js[kk
(transversal) dk vuqHko izkIr gksrk gS (vkÑfr 5.10)A

(i) vkÑfr  5.10 (ii)

,d ,slh js[kk tks nks vFkok vf/d js[kkvksa dks fHkUu ¯cnqvksa ij izfrPNsn djrh gS]
fr;Zd Nsnh js[kk (transversal) dgykrh gSA vkÑfr 5.11 esa]  p, js[kk,¡  l vkSj m dh fr;Zd Nsnh
js[kk gSA

vkÑfr 5.11 vkÑfr 5.12

vkÑfr  5.12 esa] p
,d fr;Zd Nsnh js[kk ugha
gS rFkkfi ;g js[kk,¡ l vkSj
m dks dkVrh gSA D;k vki
crk ldrs gSa ^D;ksa*\
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5.3.3  fr;Zd Nsnh js[kk }kjk fufeZr dks.k
vkÑfr 5.13 esa] vki ns[krs gSa fd js[kk,¡  l ,oa m fr;Zd Nsnh js[kk  p }kjk dkVh tk jgh gSA bl
izdkj cuus okys 1 ls 8 rd vafdr dks.kksa osQ fof'k"V uke gSa%

var%dks.k ∠3, ∠4, ∠5, ∠6,

cká dks.k ∠1, ∠2, ∠7, ∠8

laxr dks.kksa osQ ;qXe ∠1 vkSj  ∠5, ∠2 vkSj  ∠6,

∠3 vkSj  ∠7, ∠4 vkSj ∠8.

,dkarj var% dks.kksa osQ ;qXe ∠3 vkSj ∠6, ∠4 vkSj ∠5

,dkarj cká dks.kksa osQ ;qXe ∠1 vkSj ∠8, ∠2 vkSj ∠7

fr;Zd Nsnh js[kk osQ ,d gh rji+ Q ∠3 vkSj ∠5, ∠4 vkSj ∠6

cus var%dks.kksa osQ ;qXe

fVIi.kh% vkÑfr 5.14 esa (∠1 ,oa ∠5 tSls) laxr dks.kksa esa fuEufyf[kr lfEefyr gksrs gSa %

 (i) fofHkUu 'kh"kZ
(ii) fr;Zd Nsnh js[kk osQ ,d gh rjiQ cus gksrs gSaA
(iii) nks js[kkvksa osQ lkis{k laxr fLFkfr;ksa (Åij vFkok uhps] ck;k¡ vFkok nk;k¡) esa gksrs gSaA

vkÑfr 5.14

vkÑfr 5.15 esa (∠3 ,oa ∠6 tSls) var% ,dkarj dks.k

(i) osQ fofHkUu 'kh"kZ gksrs gSaA

(ii) fr;Zd Nsnh js[kk osQ lEeq[k fLFkfr ij cus gksrs gSaA

(iii) nks js[kkvksa osQ ^^eè;** fLFkr gksrs gSaA

vkÑfr 5.13

iz;kl dhft,
1. eku yhft, nks js[kk,¡ nh gqbZ gSaA bu js[kkvksa osQ fy, vki fdruh fr;Zd Nsnh js[kk,¡ [khap ldrs gSa\
2. ;fn ,d js[kk rhu js[kkvksa dh fr;Zd Nsnh js[kk gS] rks crkb, fdrus izfrPNsnu ¯cnq gSaA
3. vius vklikl oqQN fr;Zd Nsnh js[kk,¡ <w¡<us dk iz;kl dhft,A

vkÑfr 5.15
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lekarj js[kkvksa dh fr;Zd Nsnh js[kk ;k fr;Zd js[kk ls cgqr gh #fpdj ifj.kke izkIr gksrs gSaA

5.3.4  lekarj js[kkvksa dh fr;Zd Nsnh js[kk

D;k vkidks ;kn gS fd lekarj js[kk,¡ D;k gSa A ;s fdlh ry esa ,slh js[kk,¡ gksrh gSa tks ,d&nwljs
ls dgha ugha feyrhA D;k vki fuEufyf[kr vkÑfr;ksa esa lekarj js[kkvksa dh igpku dj ldrs
gSa\ (vkÑfr 5.16)

iz;kl dhft,

vkÑfr 5.16

,d js[kkafdr dkx”k yhft,A nks eksVh jaxhyh lekarj js[kk,¡ l vkSj m [khafp,A
js[kk,¡ l vkSj m dh ,d fr;Zd Nsnh js[kk t [khafp,A ∠1 vkSj ∠2 dks yscy dhft, tSlk fd

vkÑfr 5.17(i) esa n'kkZ;k x;k gSA
[khaph xbZ vkÑfr ij ,d vuqjs[k.k dkx”k (Vªsflax isij) jf[k,A js[kk,¡ l, m vkSj t dh

izfrfyfi cukb,A
Vªsflax isij dks t osQ vuq rc rd f[kldkb, tc rd l, m osQ laikrh u gks tk,A

bUgsa dhft,

izR;sd vkÑfr esa dks.k&;qXe dks uke nhft, %
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;g fØ;kdyki fuEufyf[kr rF; dks n`"Vkafrr djrh gS %

;fn nks lekarj js[kk,¡ fdlh fr;Zd Nsnh js[kk }kjk dkVh tkrh gS] rks laxr dks.kksa osQ izR;sd
;qXe dk eki leku gksrk gSA

vkÑfr 5.18

(i) (ii)

(iii) (iv)

vkÑfr 5.17

vki ikrs gSa fd izfrfyfir vkÑfr dk ∠1, ewy vkÑfr osQ ∠2 osQ laikrh gks tkrk gSA
okLro esa vki fuEufyf[kr ifj.kkeksa dks vuqjs[k.k ,oa f[kldkus osQ fØ;kdyki ls lR;kfir dj

ldrs gSaA
(i) ∠1 =  ∠2 (ii) ∠3 =  ∠4 (iii) ∠5 =  ∠6 (iv) ∠7 =  ∠8

bl ifj.kke dk mi;ksx djrs gq, ge ,d nwljk #fpdj ifj.kke izkIr
djrs gSaA vkÑfr 5.18 dks nsf[k,A

tc lekarj js[kk,¡ l vkSj m, js[kk t }kjk dkVh tkrh gSa] rks ∠3 = ∠7

('kh"kkZfHkeq[k dks.k)

ijarq ∠7 = ∠8 (laxr dks.k) blfy,  ∠3 = ∠8

blh izdkj vki n'kkZ ldrs gSa fd ∠1 = ∠6.

vr% gesa fuEufyf[kr ifj.kke dh izkfIr gksrh gS%

;fn nks lekarj js[kk,¡ fdlh fr;Zd Nsnh js[kk }kjk dkVh tkrh gSa] rks
var% ,dkarj dks.kksa dk izR;sd ;qXe leku gksrk gSA
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;g nwljk ifj.kke gesa ,d vksj #fpdj xq.k/eZ dh vksj vxzlj djrk gSA fiQj ls vkÑfr
5.18 esa fn, gq, vkys[k ls] ∠3 + ∠1 = 180° (∠3 vkSj ∠1 jSf[kd ;qXe cukrs gSa)

ijarq ∠1 = ∠6 (var% ,dkarj dks.kksa dk ,d ;qXe)

bl izdkj ge dg ldrs gSa fd ∠3 + ∠6 = 180°A

blh izdkj  ∠1 + ∠8 = 180°. bl izdkj geas fuEufyf[kr ifj.kke dh izkfIr gksrh gS %

;fn nks lekarj js[kk,¡ fdlh ,d fr;Zd Nsnh js[kk }kjk dkVh tkrh gSa rks fr;Zd Nsnh js[kk osQ
,d gh rji+ Q dks cus var% dks.kksa dk izR;sd ;qXe laiwjd gksrk gSA

lqlaxr vkÑfr;ksa dks è;ku esa j[krs gq, vki bu ifj.kkeksa dks cgqr vklkuh ls Lej.k dj
ldrs gSa%

laxr dks.kksa osQ fy, F-vkdkj dks è;ku esa jf[k,

,dkarj dks.kksa osQ fy, Z - vkdkj dks è;ku esa jf[k,A

lekarj js[kkvksa dk ,d ;qXe ,oa ,d fr;Zd Nsnh js[kk [khafp,A dks.kksa dks ekidj mi;qZDr
rhu dFkuksa dk lR;kiu dhft,A

bUgsa dhft,
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vkÑfr 5.19 vkÑfr 5.20

iz;kl dhft,

l || m,

 t ,d fr;Zd Nsnh js[kk gS
∠ x = ?

l
1
, l

2
 nks js[kk,¡ gSa]

t ,d fr;Zd Nsnh js[kk gSA
D;k ∠ 1 = ∠2 gSa\

 a || b,

c ,d fr;Zd Nsnh js[kk gS

∠ y = ?

l || m,

t ,d fr;Zd Nsnh js[kk gS]
∠ z = ?

l || m,

t ,d fr;Zd Nsnh js[kk gS]
∠ x = ?

l || m, p || q,

a, b, c, d Kkr dhft,

55
o

c

a
b

y

5.4  lekarj js[kkvksa dh tk¡p
;fn nks js[kk,¡ lekarj gSa] rks vki tkurs gSa fd ,d
fr;Zd Nsnh js[kk dh lgk;rk ls] leku laxr dks.kksa dk
,d ;qXe izkIr gksrk gS] leku var% ,dkarj dks.kksa dk
;qXe izkIr gksrk gS vkSj fr;Zd Nsnh js[kk osQ ,d gh
rji+ Q cuas var% dks.k] tks laiwjd gksrs gSaA

tc nks js[kk,¡ nh gqbZ gSa rks D;k dksbZ ,slh fof/ gS
ftldh lgk;rk ls ;g tk¡p dh tk losQ fd nh gqbZ
js[kk,¡ lekarj gSa vFkok ugha\ thou ls tqM+h vusd

ifjfLFkfr;ksa esa vkidks bl dkS'ky dh vko';drk gksrh gSA
bu [kaMksa dks (vkÑfr 5.19) [khapus osQ fy, ,d uD'kkuoh'k] c<+bZ osQ oxZ ,oa #yj dk

iz;ksx djrk gSA og nkok djrk gS fd ;s lekarj gSaA dSls\
D;k vki ns[k ikrs gSa fd mlus laxr dks.kksa dks leku j[kk gS\ (;gk¡ fr;Zd Nsnh js[kk D;k gS\)
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vr% tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd laxr dks.kksa osQ ;qXe
leku gSa] rks js[kk,¡ lekarj gksrh gSaA

v{kj Z (vkÑfr 5.20) dks nsf[k,A ;gk¡ {kSfrt [kaM lekarj gSa D;ksafd ,dkarj dks.k leku gSaA
tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd var% ,dkarj dks.kksa dk

;qXe leku gS] rks js[kk,¡ lekarj gksrh gSaA
,d js[kk l [khafp, (vkÑfr 5.21).

js[kk l osQ yacor~ ,d js[kk m [khafp,A ,d js[kk p bl izdkj [khafp, rkfd p,

m osQ yacor~ gksA bl izdkj p, l yac ij yac gSA vki ikrs gSa p || l dSls\ ;g
blfy, gS D;ksafd vkius p dks bl izdkj [khapk gS fd ∠1 + ∠2 = 180°.

vr% tc ,d fr;Zd Nsnh js[kk nks js[kkvksa dks bl izdkj dkVrh gS fd
fr;Zd Nsnh js[kk osQ ,d gh rji+ Q cus var% dks.kksa dk ;qXe laiwjd gS] rks js[kk,¡
lekarj gksrh gSaA

vkÑfr 5.21

iz;kl dhft,

D;k l || m gS\ D;ksa           D;k l || m gS\ D;ksa ;fn l || m, rks x D;k gS\

iz'ukoyh 5.2

1. fuEufyf[kr dFkuksa esa izR;sd dFku esa mi;ksx fd,
x, xq.k/eZ dk o.kZu dhft, (vkòQfr 5-22)A
(i) ;fn a || b, rks ∠1 = ∠5

(ii) ;fn ∠4 = ∠6, rks a || b.

(iii) ;fn ∠4 + ∠5 = 180°, rks a || b

2. vkÑfr 5-23 esa fuEufyf[kr dh igpku dhft,%
(i) laxr dks.kksa osQ ;qXe (ii) var% ,dkarj dks.kksa osQ ;qXe

(iii) fr;Zd Nsnh js[kk osQ ,d rji+ Q cus var%dks.kksa osQ ;qXe
(iv) 'kh"kkZfHkeq[k dks.k

3. lyaXu vkÑfr esa  p || qA vKkr dks.k Kkr dhft,A

vkÑfr 5.22 vkÑfr 5.23
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4. ;fn l || m gS] rks fuEufyf[kr vkÑfr;ksa esa izR;sd esa x dk eku Kkr dhft,A

        (i)               (ii)

5. nh gqbZ vkÑfr esa] nks dks.kksa dh Hkqtk,¡ lekarj gSaA
;fn ∠ABC = 70º, rks

(i) ∠DGC Kkr dhft,A
(ii) ∠DEF Kkr dhft,A

6. uhps nh gqbZ vkÑfr;ksa esa fu.kZ; yhft, fd
D;k l ,  m osQ lekarj gSA

(i)
(ii)

(iii)
(iv)

geus D;k ppkZ dh\
1. ge Lej.k djrs gSa fd

(i) ,d js[kk[kaM osQ nks var ¯cnq gksrs gSaA
(ii) ,d fdj.k dk osQoy ,d var ¯cnq (bldk 'kh"kZ) gksrk gSA
(iii) ,d js[kk dk fdlh Hkh rji+ Q dksbZ var ¯cnq ugha gksrk gSA

2. tc nks js[kk,¡ l vkSj m ,d nwljs lss feyrh gSa rks ge dgrs gSa fd ;s js[kk,¡ izfrPNsn djrh
gSaA feyku ¯cnq izfrPNsn ¯cnq dgykrk gSA ,slh js[kk,¡ ftUgsa fdruk Hkh c<+k;k tk,] vkil
esa ugha feyrh] lekarj js[kk,¡ dgykrh gSaA
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6

f=kHkqt vkSj
mlosQ xq.k

vkÑfr 6.1

6.1  Hkwfedk
vki ns[k pqosQ gSa fd f=kHkqt] rhu js[kk[kaMksa ls cuh ,d can ljy
vkÑfr gS A blosQ rhu 'kh"kZ] rhu Hkqtk,¡ o rhu dks.k gksrs gSa A
;gk¡ ,d ∆ABC (vkÑfr 6.1) gSA blesa gSa %

Hkqtk,¡ : AB , BC , CA

dks.k : ∠BAC,  ∠ABC,  ∠BCA

'kh"kZ : A, B, C

'kh"kZ A dh lEeq[k Hkqtk BC  gS A D;k vki Hkqtk AB  osQ lEeq[k dks.k dk uke crk ldrs gSa \
vki tkurs gSa fd f=kHkqtksa dk oxhZdj.k (i) Hkqtkvksa (ii) dks.kksa osQ vk/kj ij fdl izdkj fd;k
tkrk gS A

(i) Hkqtkvksa osQ vk/kj ij % fo"keckgq] lef}ckgq rFkk leckgq f=kHkqt A
(ii) dks.kksa osQ vk/kj ij % U;wu dks.k] vf/d dks.k rFkk ledks.k f=kHkqt A

mQij crk, x,] lHkh izdkj osQ f=kHkqtksa osQ vkdkjksa osQ uewus] dkx”k ls dkVdj cukb, A
vius uewuksa dh] lkfFk;ksa osQ uewuksa ls rqyuk dhft, vkSj muosQ ckjs esa ppkZ dhft, A

iz;kl dhft,

1. ∆ABC osQ N% vo;oksa (rhu Hkqtkvksa rFkk rhu dks.kksa) osQ uke fyf[k, A

 2. fyf[k,%

(i) ∆PQR osQ 'kh"kZ Q dh lEeq[k Hkqtk

(ii) ∆LMN dh Hkqtk LM dk lEeq[k dks.k

(iii) ∆RST dh Hkqtk RT dk lEeq[k 'kh"kZ
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3. vkÑfr 6.2 nsf[k, rFkk f=kHkqtksa esa ls izR;sd dk oxhZdj.k dhft, %

(a) Hkqtkvksa osQ vk/kj ij (b) dks.kksa osQ vk/kj ij

A

B C
D

A

B C
D

vkÑfr 6.2

vkb,] f=kHkqtksa osQ ckjs esa oqQN vkSj vf/d tkuus dk iz;kl djsaA

6.2  f=kHkqt dh ekfè;dk,¡
vki tkurs gSa fd ,d fn, x, js[kk[kaM dk yac lef}Hkktd dkx”k eksM+us dh izfØ;k }kjk
oSQls Kkr fd;k tkrk gSA

dkx”k osQ VqdM+s ls ,d f=kHkqt ABC dkfV, (vkÑfr 6.3) A bldh dksbZ ,d Hkqtk] ekuksa BC

yhft, A dkx”k eksM+us dh izfØ;k }kjk BC dk yac lef}Hkktd Kkr dhft, A dkx”k ij eksM+

dh rg] Hkqtk BC dks D ij dkVrh gS tks mldk eè; ¯cnq gS A 'kh"kZ A dks D ls feykb, A

vkÑfr 6.3

js[kk[kaM AD, tks Hkqtk BC  osQ eè;¯cnq D dks lEeq[k 'kh"kZ A ls feykrk gS] f=kHkqt dh ,d
ekfè;dk gS A

Hkqtk,¡ AB  rFkkCA  ysdj] bl f=kHkqt dh nks vkSj ekfè;dk,¡ [khafp, A
ekfè;dk] f=kHkqt osQ ,d 'kh"kZ dks] lEeq[k Hkqtk osQ eè; ¯cnq ls feykrh gSA
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A

B C

A

B C

A

B C

A

B C
L

vkÑfr 6.5

lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt esa fdruh ekfè;dk,¡ gks ldrh gSa \
2. D;k ,d ekfè;dk iw.kZr;k f=kHkqt osQ vanj esa fLFkr gksrh gS \ (;fn vki le>rs gSa fd

;g lR; ugha gS rks ml fLFkfr osQ fy, ,d vkÑfr [khafp, A)

6.3  f=kHkqt osQ 'kh"kZyac
f=kHkqt osQ vkdkj okyk xÙks dk ,d VqdM+k ABC yhft, A bls ,d
est ij lh/k mQèokZ/j [kM+k dhft, A bldh m¡QpkbZ fdruh gS \ ;g

m¡QpkbZ 'kh"kZ A ls Hkqtk BC  rd dh nwjh gS (vkÑfr 6-4) A

'kh"kZ A ls Hkqtk BC  rd vusd js[kk[kaM [khaps tk ldrs gSa
(vkÑfr 6.5) A buesa ls f=kHkqt dh m¡QpkbZ dkSu&lh js[kk[kaM izn£'kr
djrh gS \

og js[kk[kaM tks 'kh"kZ A ls lh/k mQèokZ/j uhps BC  rd vkSj
ml ij yacor gksrk gS] bldh m¡QpkbZ gksrh gS A
js[kk[kaM AL f=kHkqt dk ,d 'kh"kZyac gS A

'kh"kZyac dk ,d var ¯cnq] f=kHkqt osQ ,d 'kh"kZ ij vkSj nwljk var ¯cnq lEeq[k Hkqtk
cukus okyh js[kk ij fLFkr gksrk gS A izR;sd 'kh"kZ ls ,d 'kh"kZyac [khapk tk ldrk gS A

lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt esa fdrus 'kh"kZ gks ldrs gSa \

2. fuEu f=kHkqtksa esa A ls BC  rd vuqeku ls 'kh"kZyac [khafp, A  (vkÑfr 6-6) %

U;wu dks.k ledks.k vf/d dks.k
(i) (ii) (iii)

vkÑfr 6.6

3. D;k ,d 'kh"kZyac iw.kZr;k f=kHkqt osQ vH;arj esa lnSo fLFkr gksxk \ (;fn vki le>rs
gSa fd ;g lR; gksuk vko';d ugha gS rks ml fLFkfr osQ fy, ,d vkÑfr [khafp, A

4. D;k vki dksbZ ,slk f=kHkqt lksp ldrs gSa_ ftlosQ nks 'kh"kZyac mldh nks Hkqtk,¡ gh gksa \
5. D;k fdlh f=kHkqt dh ekfè;dk o 'kh"kZyac ,d gh js[kk[kaM gks ldrk gS \

(laosQr% iz'u 4 o 5 osQ fy,] izR;sd izdkj osQ f=kHkqt osQ 'kh"kZyac [khapdj [kkst dfj, A)

A

B C

vkÑfr 6.4

Rationalised 2023-24



xf.kr100

P

Q R
DM

bUgsa dhft,

vko`Qfr 6.7

 dkx”k ls dkVh xbZ bu vkÑfr;ksa dks yhft, A
 (i) leckgq f=kHkqt (ii) lef}ckgq f=kHkqt rFkk
(iii) fo"keckgq f=kHkqt

buosQ 'kh"kZyac rFkk ekfè;dk,¡ Kkr dhft, A D;k vki buesa oqQN fo'ks"krk ikrs gSa\ vius
lkfFk;ksa osQ lkFk bu ij ppkZ dhft, A

iz'ukoyh 6.1

1. ∆ PQR esa Hkqtk  QR  dk eè; ¯cnq D gS

PM  _________________ gS A

PD   _________________ gS A

D;k QM = MR \

2. fuEu osQ fy, vuqeku ls vkÑfr [khafp, A

(a) ∆ABC esa] BE ,d ekfè;dk gS A

(b) ∆PQR esa, PQ rFkk PR f=kHkqt osQ 'kh"kZyac gSa A

(c) ∆XYZ esa] YL ,d 'kh"kZyac mlosQ cfgHkkZx esa gS A

3. vkÑfr [khapdj iqf"V dhft, fd ,d lef}ckgq f=kHkqt esa 'kh"kZyac o ekfè;dk ,d gh
js[kk[kaM gks ldrk gS A

6.4  f=kHkqt dk ckÞ; dks.k ,oa blosQ xq.k

bUgsa dhft,

1. ,d f=kHkqt ABC [khafp, vkSj bldh ,d Hkqtk] BC  dks
,d vksj c<+kb, (vkÑfr 6.7) A 'kh"kZ C ij cus dks.k
ACD ij è;ku nhft, A ;g dks.k ∆ABC osQ cfgHkkZx esa
fLFkr gS A ge bls ∆ABC osQ 'kh"kZ C ij cuk ,d ckÞ;
dks.k dgrs gSa A

Li"V gS fd ∠BCA rFkk ∠ACD ijLij layXu
dks.k gSa A f=kHkqt osQ 'ks"k nks dks.k] ∠A rFkk ∠B  ckÞ; dks.k ACD osQ nks lEeq[k var%dks.k
;k nwjLFk var%dks.k dgykrs gSa A vc dkV dj ;k vDl (Trace copy) ysdj ∠A rFkk ∠B

,d nwljs osQ layXu feykdj ∠ACD ij jf[k, tSlk fd vkÑfr 6-8 esa fn[kk;k x;k
gS A
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D;k ;s nksuks a dks.k ∠ACD dks iw.kZr;k vkPNkfnr
djrs gS a \

D;k vki dg ldrs gSa

m ∠ACD = m ∠A + m ∠B?

2. tSlk fd igys fd;k x;k gS] ,d f=kHkqt  ABC ysdj
mldk ckÞ; dks.k ACD cukb, A dks.k ekid dh lgk;rk
ls ∠ACD, ∠A rFkk ∠B dks ekfi, A

∠A + ∠B dk ;ksx Kkr dj mldh rqyuk ∠ACD dh eki ls dhft, A dks.k ekid
dh lgk;rk ls ∠ACD dh eki ∠A + ∠B osQ cjkcj gksxhA ;fn eki eaas dksbZ =kqfV gS
rks bldh eki yxHkx cjkcj gksxh A

bu nks fØ;kdykiksa dks] dqN vU; f=kHkqt ysdj vkSj muosQ ckÞ; dks.k [khapdj] vki
nksgjk ldrs gSa A izR;sd ckj vki ;gh ik,¡xs fd f=kHkqt dk ckÞ; dks.k mlosQ nksuksa lEeq[k
var%dks.kksa osQ ;ksx osQ cjkcj gksrk gS A

,d pj.kc¼ o rdZiw.kZ fof/ ls Hkh bl xq.k dh iqf"V dh tk ldrh gS A

fdlh f=kHkqt dk ckÞ; dks.k vius nksuksa lEeq[k var%dks.kksa osQ ;ksx osQ cjkcj gksrk gS A

fn;k gS % ∆ABC ysrs gSa A ∠ACD bldk ,d ckÞ; dks.k gS A

fn[kkuk gS %  m∠ACD =  m∠A + m∠B

'kh"kZ C ls Hkqtk BA  osQ lekarj CE js[kk [khafp, A

vkSfpR;

pj.k dkj.k

(a) ∠1 = ∠x BA CE||  rFkk AC  ,d fr;Zd js[kk gS A

vr%] ,dkarj dks.k leku gksus pkfg, A

(b) ∠2 = ∠y BA CE||  rFkk BD  ,d fr;Zd js[kk gS A

vr%] laxr dks.k leku gksus pkfg, A

(c) ∠1 + ∠2 = ∠x + ∠y

(d) vc,  ∠x + ∠y = m ∠ACD (vkÑfr 6.9 ls)

vr%, ∠1 + ∠2 = ∠ACD

fdlh f=kHkqt esa ckÞ; dks.k vkSj mlosQ nksuksa lEeq[k var%dks.kksa osQ chp ;g laca/ f=kHkqt osQ
ckÞ; dks.k osQ xq.k osQ uke ls tkuk tkrk gS A

vkÑfr 6.8

vkÑfr 6.9
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lksfp,] ppkZ dhft, vkSj fyf[k,

1. ,d f=kHkqt osQ fy, ckÞ; dks.k fHkUu&fHkUu izdkj ls cuk, tk ldrs gSa A buesa ls rhu]
fuEu izdkj ls fn[kk, x, gSa (vkÑfr 6-10)A

vkÑfr 6.10

buosQ vfrfjDr rhu vkSj izdkj ls Hkh ckÞ; dks.k cuk, tk ldrs gSa A mUgsa Hkh vuqeku ls cukb, A

2. fdlh f=kHkqt osQ ,d 'kh"kZ ij cus nksuksa ckÞ; dks.k D;k ijLij leku gksrs gSa \

3. fdlh f=kHkqt osQ ,d ckÞ; dks.k vkSj mlosQ layXu var%dks.k osQ ;ksx osQ ckjs esa vki
D;k dg ldrs gSa \

mnkgj.k 1 vkÑfr 6.11 esa x dk eku Kkr dhft, A

gy lEeq[k var%dks.kksa dk ;ksx = ckÞ; dks.k

vFkok 50° + x = 110°

vFkok x = 60°

lksfp,] ppkZ dhft, vkSj fyf[k,

1. izR;sd n'kk esa var% lEeq[k dks.kksa osQ ckjs esa vki D;k dg ldrs gSa tc fd ckÞ; dks.k gS%

(i) ,d ledks.k (ii) ,d vf/d dks.k (iii) ,d U;wu dks.k

2. D;k fdlh f=kHkqt dk dksbZ ckÞ; dks.k ,d ljy dks.k Hkh gks ldrk gS \

1. fdlh f=kHkqt esa ,d ckÞ; dks.k dh eki 70° gS vkSj mlosQ var% lEeq[k dks.kksa
esa ls ,d dh eki 25° gS A nwljs var% lEeq[k dks.k dh eki Kkr dhft, A

2. fdlh f=kHkqt osQ nks var% lEeq[k dks.kksa dh eki 60° rFkk 80°  gS A mlosQ ckÞ;
dks.k dh eki Kkr dhft, A

3. D;k bl vkÑfr esa dksbZ =kqfV gS (vkÑfr 6-12)\ fVIi.kh djsaA

iz;kl dhft,

vkÑfr 6.12

vkÑfr 6.11
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iz'ukoyh 6.2

1. fuEu vkÑfr;ksa esa vKkr ckÞ; dks.k x dk eku Kkr dhft, A

2. fuEu vkÑfr;ksa esa vKkr var%dks.k x dk eku Kkr dhft, A

6.5  f=kHkqt osQ var%dks.kksa dk ;ksx xq.k
f=kHkqt osQ rhuksa dks.kksa dk vkil esa laca/ n'kkZus
okyk ,d vn~Hkqr xq.k gS A bl xq.k dks vki
fuEufyf[kr pkj fØ;kdykiksa }kjk ns[k o le>
ik,¡xs A

1. ,d f=kHkqt [khafp, A blosQ rhuksa dks.kksa dks
dkVdj vyx&vyx dhft, A bUgsa vc
bl izdkj O;ofLFkr djosQ jf[k, tSlk fd
vkÑfr 6.13 (i) o (ii) esa fn[kk;k x;k gS A

vkÑfr 6.13
(i) (ii)
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;s rhuksa dks.k feydj ,d dks.k cukrs gSa A ftldh eki 180° gSA
bl izdkj] f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A

2. bl rF; dks vki ,d vU; fof/ }kjk Hkh ns[k ldrs gSa A fdlh ∆ABC osQ rhu izfr:i
cukb,] (vkÑfr 6.14) A

vkÑfr 6.14

bu rhuksa dks vkÑfr 6.15 dh Hkk¡fr feykdj Bhd ls jf[k, A
∠1 + ∠2 + ∠3 osQ ckjs esa vki D;k
voyksdu djrs gSa \
(D;k vki ;gk¡ ckÞ; dks.k ls lacaf/r
xq.k Hkh ns[k ikrs gSa \)

3. dkx”k osQ ,d VqdM+s ls dksbZ ,d
f=kHkqt] tSls ∆ABC (vkÑfr 6.16) dkfV, A
bl f=kHkqt dks eksM+dj 'kh"kZ A ls xq”kjrk gqvk 'kh"kZyac AM fu/kZfjr dhft, A vc bl
f=kHkqt osQ rhuksa dksuks a dks bl izdkj eksfM+, ftlls rhuksa 'kh"kZ A, B rFkk C ¯cnq M

ij feysa A

(i) (ii) (iii)

vkÑfr  6.16

vki ns[krs gSa fd f=kHkqt osQ rhuksa dks.k feydj ,d ljy dks.k cukrs gSaA ;g fØ;kdyki
iqu% n'kkZrk gS fd f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A

4. viuh vH;kl iqfLrdk esa dksbZ rhu f=kHkqt] ekuksa ∆ABC, ∆PQR rFkk ∆XYZ [khafp, A
bu lHkh f=kHkqtksa osQ izR;sd dks.k dh eki ,d dks.k ekid }kjk eki dj Kkr dhft, A
bu ekiksa dks rkfydk :i esa bl izdkj fyf[k,]

∆ ∆ ∆ ∆ ∆ dk uke dks.kksa dh eki rhuksa dks.kksa dh ekiksa dk ;ksx

∆ABC m∠A = m∠B = m∠C = m∠A + m∠B + m∠C =

∆PQR m∠P = m∠Q = m∠R = m∠P + m∠Q + m∠R =

∆XYZ m∠X = m∠Y = m∠Z = m∠X + m∠Y + m∠Z =

vkÑfr 6.15

M

A
B C

B C

A
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ekius esa gqbZ laHkkfor =kqfV;ksa dks è;ku esa j[krs gq, vki ik,¡xs fd vafre LraHk esa rhuksa dks.kksa
dk ;ksx 180° (;k yxHkx 180°) gh gS A

iw.kZ;rk 'kq¼ eki laHko gksus ij ge ;gh ik,¡xs fd f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx
180° gksrk gS A

vc vki vius bl fu.kZ; dks rdZiw.kZ dFkuksa }kjk pj.kc¼ :i esa izLrqr dj ldrs gSaA

dFku  f=kHkqt osQ rhuksa dks.kksa dh ekiksa dk ;ksx 180° gksrk gS A
bl rF; dks LFkkfir djus osQ fy, ge f=kHkqt osQ ckÞ; dks.k osQ
xq.k dk mi;ksx djrs gSa A
fn;k gS % ∆ABC  osQ rhu dks.k ∠1, ∠2 rFkk ∠3 gSa

(vkÑfr 6-17) A
∠4 ,d ckÞ; dks.k gS tks Hkqtk BC  dks D rd c<+kus

ij curk gS A
miifÙk ∠1 +  ∠2 = ∠4 (ckÞ; dks.k dk xq.k)

∠1 + ∠2 + ∠3 = ∠4 + ∠3 (nksuksa i{kksa esa ∠3 ;ksx djus ij)
ijarq ∠4 rFkk ∠3 ,d jSf[kd ;qXe cukrs gSa A vr%] budk ;ksx 180° gS A
vFkkZr~ ∠1 + ∠2 + ∠3 = 180°

vkb,] vc ns[ksa fd f=kHkqt osQ dks.kksa osQ bl xq.k dks] fofHkUu leL;k,¡ gy
djus esa ge oSQls mi;ksx dj ldrs gSa A

mnkgj.k 2 nh xbZ vkÑfr 6-18 esa ∠P dh eki Kkr dhft, A
gy f=kHkqt osQ dks.kksa dk ;ksx xq.k ls m∠P + 47° + 52° = 180°

vr% m∠P = 180° – 47° – 52° =180° – 99° = 81°

iz'ukoyh 6.3

1. fuEukafdr vkÑfr;ksa esa vKkr x dk eku Kkr dhft, A

vkÑfr  6.17

Fig 6.18

P

47° 52°Q R

Rationalised 2023-24



xf.kr106

iz;kl dhft,

2. fuEukafdr vkÑfr;ksa esa vKkr x vkSj y dk eku Kkr dhft, A

1. ,d f=kHkqt osQ nks dks.k 30° rFkk 80° gSa A bl f=kHkqt dk rhljk dks.k Kkr dhft, A
2. fdlh f=kHkqt dk ,d dks.k 80º gS rFkk 'ks"k nksuksa dks.k cjkcj gSa A cjkcj dks.kksa esa izR;sd

dh eki Kkr dhft, A
3. fdlh f=kHkqt osQ rhuksa dks.kksa esa 1 % 2 % 1 dk vuqikr gS A f=kHkqt osQ rhuksa dks.k Kkr

dhft, A f=kHkqt dk nksuksa izdkj ls oxhZdj.k Hkh dhft, A

lksfp,] ppkZ dhft, vkSj fyf[k,

1. D;k dksbZ ,slk f=kHkqt laHko gS ftlosQ nks dks.k ledks.k gksa \

2. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa nks dks.k vf/d dks.k gksa \

3. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa nks dks.k U;wu dks.k gksa \

4. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º ls vf/d gksa \

5. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º osQ gksa \

6. D;k dksbZ ,slk f=kHkqt laHko gS ftlesa rhuksa dks.k 60º ls de osQ gksa \

6.6  nks fo'ks"k f=kHkqt % leckgq rFkk lef}ckgq

,d f=kHkqt] ftldh rhuksa Hkqtkvksa dh eki leku gks] leckgq f=kHkqt dgykrk gS A

,d leckgq f=kHkqt  ABC (vko`Qfr 6.19) cukb, A bldk izfr:i ;kuh blh eki dk ,d vkSj
leckgq f=kHkqt dkx”k ls dkVsa A igys f=kHkqt dks fLFkj j[krs gq, bl ij nwljk f=kHkqt bls <drs
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C

A

B

(i) (ii)
vkÑfr 6.19

gq, j[ksa A nwljk f=kHkqt igys dks iwjh rjg <d ysrk gS A nwljs
f=kHkqt dks igys f=kHkqt ij fdlh Hkh rjg ?kqekdj j[ksa] os nksuksa
f=kHkqt fiQj Hkh ,d nwljs dks <d ysrs gSaA D;k vki ns[k ikrs
gSa fd ;fn f=kHkqt dh rhuksa Hkqtk,¡ leku eki dh gSa rc rhuksa
dks.k Hkh leku eki osQ gh gksrs gSa A ge fu"d"kZ fudkyrs gSa
fd leckgq f=kHkqt esa (i) rhuksa Hkqtk,¡ leku eki dh gksrh gSa A
(ii) izR;sd dks.k dh eki 60° gksrh gS A

,d f=kHkqt] ftldh nks Hkqtkvksa dh eki leku gksa] ,d lef}ckgq f=kHkqt dgykrk gS A

vkÑfr 6.20

dkx”k osQ VqdM+s ls ,d lef}ckgq f=kHkqt XYZ, dkfV,] ftlesa Hkqtk XY = Hkqtk XZ gks
(vko`Qfr 6.20)A bls bl izdkj eksfM+, ftlls 'kh"kZ Z 'kh"kZ Y  ij vkPNkfnr gksA vc 'kh"kZ X

ls xq”kjus okyh js[kk XM bl f=kHkqt dk lefer v{k gS (ftlosQ ckjs esa vki vè;k; 14 esa
i<+saxs)A vki ns[krs gSa fd ∠Y vkSj ∠Z ,d nwljs dks iw.kZr;k <d ysrs gSa A XY vkSj XZ f=kHkqt
dh le Hkqtk,¡ dgykrh gSa A YZ vk/kj dgykrk gS_ ∠Y  rFkk  ∠Z vkèkkj dks.k dgykrs gSa tks
ijLij leku gksrs gSa A

bl izdkj ge fu"d"kZ fudkyrs gSa fd lef}ckgq f=kHkqt esa (i) nks Hkqtk,¡ cjkcj yackbZ dh
gksrh gSaA (ii) leku Hkqtkvksa osQ lkeus dk dks.k leku gksrk gSA

1. izR;sd vkÑfr esa dks.k x dk eku Kkr dhft, A

iz;kl dhft,
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2. izR;sd vkÑfr esa dks.k x rFkk y dk eku Kkr dhft, A

6.7  ,d f=kHkqt dh nks Hkqtkvksa dh ekiksa dk ;ksx
1. vius [ksy osQ eSnku esa rhu ¯cnq  A, B rFkk C vafdr dhft, tks ,d gh js[kk esa u gksa A

pwuk ikmMj ysdj  AB, BC rFkk AC iFk fu/kZfjr dhft, A
vius fdlh fe=k ls dfg, fd og fu/kZfjr iFkksa dk mi;ksx dj fdlh izdkj

A ls izkjaHk dj C rd igq¡ps A mnkgj.k osQ fy,] og igys iFk AB  ij vkSj fiQj

iFk BC  ij pydj C ij igq¡psa vFkok iFk AC  ij pydj lh/s C ij ig¡qp
tk, A LokHkkfod gS fd og lh/k iFk AC ilan djsxh A vxj og dksbZ vU; iFk

(tSls AB fiQj BC ) ysxh] rc mls vfèkd nwjh pyuh iM+sxh A nwljs 'kCnksa esa
AB + BC > AC (i)

blh izdkj ;fn og B ls izkjaHk dj A  ij igq¡puk pkgrh gS rc og igys iFk

BC  vkSj fiQj iFk CA  ugha ysxh cfYd og iFk BA  ysdj lh/k B ls A ij igq¡psxh A
;g blfy, fd

BC + CA > AB (ii)

blh izdkj rdZ djus ij ge ns[krs gSa fd
CA + AB > BC (iii)

blls irk pyrk gS fd fdlh f=kHkqt dh nks Hkqtkvksa dh ekiksa dk ;ksx rhljh Hkqtk
dh eki ls cM+k gksrk gS A

2. vyx&vyx ekiksa okyh 15 NksVh rhfy;k¡ (;k ifêð;k¡) yhft, A mudh ekisa] eku yhft,
6 cm] 7 cm] 8 cm 9 cm] -------20 cm gSa A
buesa ls dksbZ rhu rhfy;k¡ ysdj f=kHkqt cukus dk iz;Ru dhft, A rhu&rhu rhfy;ksa osQ
fofHkUu lewg ysdj bl izfØ;k dks nksgjkb, A

vkÑfr 6.21
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eku yhft, igys vki nks rhfy;k¡ 6 cm o 12 cm yach ysrs gSa A rhljh rhyh
12 – 6 = 6 cm ls vf/d yach ysfdu 12 + 6 = 18 cm ls de yach ysuh gksxh A ;g
lc djosQ nsf[k, vkSj irk yxkb, fd ,slk D;ksa vko';d gS A

,d f=kHkqt cukus osQ fy,] vkidks rhu rhfy;k¡ bl izdkj pquuh gksaxh ftlls fd
muesa] dksbZ nks rhfy;ksa dh yackb;ksa dk ;ksx rhljh rhyh dh yackbZ ls vf/d gks A

bl izfØ;k ls ;g Hkh irk pyrk gS fd ,d f=kHkqt dh nks Hkqtkvkssa dh ekiksa dk
;ksx rhljh Hkqtk dh eki ls vf/d gksrk gS A

3. viuh vH;kl&iqfLrdk esa dksbZ rhu f=kHkqt] tSls  ∆ABC, ∆PQR rFkk ∆XYZ cukb,
(vkÑfr 6.22) A

(i) (ii) (iii)

              vkÑfr 6.22

vius iSekus (:yj) dh lgk;rk ls bu f=kHkqtksa dh Hkqtkvksa dks eki dj] ,d rkfydk
osQ :i esa fuEu izdkj ls fyf[k, %

∆ ∆ ∆ ∆ ∆ dk uke Hkqtkvksa dh eki D;k ;g lgh gS\

∆ ABC AB ___ AB – BC < CA (gk¡@ugha)
___ + ___ > ___

BC ___ BC –  CA  <  AB (gk¡@ugha)
___ + ___ > ___

CA  ___ CA – AB < BC (gk¡@ugha)
___ + ___ > ___

∆ PQR PQ ___ PQ  – QR < RP (gk¡@ugha)
___ + ___ > ___

QR ___ QR –  RP < PQ (gk¡@ugha)
___ + ___ > ___

RP ___ RP – PQ < QR (gk¡@ugha)
___ + ___ > ___

∆ XYZ XY ___ XY – YZ < ZX (gk¡@ugha)
___ + ___ > ___

YZ  ___ YZ – ZX < XY (gk¡@ugha)
___ + ___ > ___

ZX ___ ZX – XY < YZ (gk¡@ugha)
___ + ___ > ___

A

B C

R

P
Q
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R

P Q

O

A

B C
M

bl izfØ;k ls gekjs fiNys vuqeku dh Hkh iqf"V gksrh gS A vr% ge fu"d"kZ fudkyrs gSa
fd ,d f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk ;ksx] rhljh Hkqtk dh eki ls vf/d
gksrh gS A

lkFk gh gesa ;g Hkh irk pyrk gS fd ,d f=kHkqt dh fdlh nks Hkqtkvksa dk varj] rhljh
Hkqtk dh eki ls de gksrk gS A

mnkgj.k 3 D;k dksbZ ,slk f=kHkqt laHko gS ftldh Hkqtkvksa dh ekisa 10-2 cm] 5-8 cm rFkk
4.5 cm gksa \

gy eku yhft, ,slk f=kHkqt laHko gS A rc bl f=kHkqt dh dksbZ Hkh nks Hkqtkvksa
dh yackb;ksa dk ;ksx rhljh Hkqtk dh yackbZ ls vf/d gksxk A vkb,] tk¡p
djosQ ns[ksa %

D;k 4.5 + 5.8 > 10.2? lgh gS
D;k 5.8 + 10.2 > 4.5? lgh gS
D;k 10.2 + 4.5 > 5.8? lgh gS
vr%] bu Hkqtkvksa okyk f=kHkqt laHko gS A
mnkgj.k 4 ,d f=kHkqt dh nks Hkqtkvksa dh eki 6 cm rFkk 8 cm gSa A bldh rhljh Hkqtk

dh eki fdu nks la[;kvksa osQ chp gksxh \
gy ge tkurs gSa fd f=kHkqt dh dksbZ nks Hkqtkvksa dk ;ksx rhljh ls vf/d

gksrk gS A
vr%] rhljh Hkqtk] nh gqbZ nks Hkqtkvksa osQ ;ksx ls de gksuh pkfg, A vFkkZr~ rhljh Hkqtk

8 + 6 = 14 cm ls de gksxh A
;g rhljh Hkqtk nh gqbZ nksuksa Hkqtkvksa osQ varj ls vf/d gksuh pkfg, A vFkkZr~ rhljh Hkqtk

8 – 6 = 2 cm ls vf/d gksxh A
rhljh Hkqtk dh eki 2 cm ls vf/d rFkk 14 cm ls de gksuh pkfg, A

iz'ukoyh 6.4

1. fuEu nh xbZ Hkqtkvksa dh ekiksa ls D;k dksbZ f=kHkqt laHko gS \
(i) 2 cm, 3 cm, 5 cm (ii) 3 cm, 6 cm, 7 cm

(iii) 6 cm, 3 cm, 2 cm

2. f=kHkqt PQR osQ vH;arj esa dksbZ ¯cnq O yhft, A
D;k ;g lgh gS fd
(i) OP + OQ > PQ?

(ii) OQ + OR > QR?

(iii) OR + OP > RP?

3. f=kHkqt ABC dh ,d ekfè;dk AM gS A crkb, fd D;k
AB + BC + CA > 2 AM?

(laosQr %  ∆ABM rFkk ∆AMC dh Hkqtkvksa ij fopkj
dhft, A)
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4. ABCD ,d prqHkZqt gS A D;k AB + BC + CD + DA > AC + BD?

5. ABCD ,d prqHkZqt gS A D;k AB + BC + CD + DA < 2 (AC + BD)?

6. ,d f=kHkqt dh nks Hkqtkvksa dh eki 12 cm rFkk 15 cm gS A bldh rhljh Hkqtk dh eki
fdu nks ekiksa osQ chp gksuh pkfg, \

lksfp,] ppkZ dhft, vkSj fyf[k,

1. fdlh f=kHkqt esa D;k mlosQ dksbZ nks dks.kksa dk ;ksx rhljs dks.k ls lnSo vf/d gksrk gS \

6.8  ledks.k f=kHkqt rFkk ikbFkkxksjl xq.k
bZlk ls NBh 'krkCnh iwoZ] ,d ;wukuh nk'kZfud ikbFkkxksjl us] ledks.k
f=kHkqt ls lacaf/r ,d cgqr mi;ksxh o egRoiw.kZ xq.k osQ ckjs esa irk
yxk;k] ftls ge bl vuqHkkx esa crk jgs gSa A vr% bl xq.k dks muosQ uke
ls gh tkuk tkrk gS A okLro esa bl xq.k dk Kku dqN vU; ns'kksa osQ yksxksa
dks Hkh Fkk A Hkkjrh; xf.krK ckS/k;u us Hkh bl xq.k osQ led{k ,d xq.k
dh tkudkjh nh Fkh A

vc ge ikbFkkxksjl xq.k dk foLrkj ls vè;;u djrs gSa A
ledks.k f=kHkqt esa mldh Hkqtkvksa dks fo'ks"k uke fn, tkrs gSa A ledks.k

osQ lkeus okyh Hkqtk dks d.kZ dgrs gSa A vU; nks Hkqtkvksa dks ledks.k
f=kHkqt osQ ikn (legs) dgrs gSa A

∆ABC esa (vko`Qfr 6.23), 'kh"kZ B ij ledks.k cuk gS A vr%]  AC

bldk d.kZ gS A AB  rFkk BC  ledks.k f=kHkqt ABC osQ nks ikn gSa A
fdlh Hkh eki dk ,d ledks.k f=kHkqt ysdj mlosQ vkB izfr:i

cukb, A mnkgj.k osQ fy, ,d ledks.k f=kHkqt ysrs gSa ftlosQ d.kZ dh
eki a bdkbZ rFkk mlosQ nks iknksa dh eki b bdkbZ rFkk c bdkbZ gS
(vkÑfr 6-24)A

,d dkx”k ij ,d leku eki okys nks oxZ cukb, ftudh Hkqtkvksa dh
eki  b + c osQ cjkcj gks A

vc vius vkB f=kHkqtksa esa ls pkj f=kHkqtksa dks oxZ A esa rFkk pkj f=kHkqtksa dks oxZ B esa LFkkfir
dhft, tSlk fd fuEu vkÑfr esa fn[kk;k x;k gS (vkÑfr 6-25)A

oxZ A oxZ B

vkÑfr 6.24

vkÑfr 6.23

vkÑfr 6.25

oxZ A oxZ B
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bUgsa dhft,

5
2

6
2

4
2

5
6

4

vkÑfr 6.27

vki tkurs gSa fd nksuksa oxZ ,d:i gSa ;kuh ,d leku gSa rFkk j[ks x, vkBksa f=kHkqt Hkh
,d leku gSa A
vr% oxZ A dk vukPNfnr {ks=kiQy = oxZ B dk vukPNkfnr {ks=kiQy
vFkok oxZ  A osQ Hkhrj okys oxZ dk {ks=kiQy = oxZ B osQ Hkhrj nksuksa vukPNkfnr oxks± osQ
{ks=kiQy dk ;ksx vFkkZr~

a2 = b2 + c2

;g ikbFkkxksjl xq.k gS A bls bl izdkj dgk tk ldrk gS %

,d ledks.k f=kHkqt esa
d.kZ ij cuk oxZ = iknksa ij cus nksuksa oxks± dk ;ksx

ikbFkkxksjl xq.k] xf.kr esa ,d cgqr gh egRoiw.kZ xq.k gS A vkxs dh d{kkvksa esa bls ,d
lkè; osQ :i eas fof/iwoZd fl¼ Hkh fd;k tk,xk A vHkh vki blosQ rkRi;Z dks Hkyh Hkkafr
le> ysa A

blosQ vuqlkj] fdlh ledks.k f=kHkqt esa d.kZ ij cus oxZ dk {ks=kiQy nksuksa
iknksa ij cus oxks± osQ {ks=kiQy osQ ;ksx osQ cjkcj gksrk gS A

,d oxkZdkj dkx”k ysdj] ml ij ,d ledks.k f=kHkqt cukb, A
bldh Hkqtkvksa ij oxks± osQ {ks=kiQy Kkr dhft, vkSj bl lkè; dh
O;kogkfjd :i ls tk¡p dhft, (vkÑfr 6.26) A

;fn dksbZ f=kHkqt] ledks.k f=kHkqt gS rc ml ij ikbFkkxksjl xq.k iz;qDr
gksrk gS A vc ;fn fdlh f=kHkqt ij ikbFkkxksjl xq.k lR; gS rks D;k ;g
,d ledks.k f=kHkqt gksxk \ (,slh leL;kvksa dks ge foykse leL;k,¡ dgrs
gSa A) ge bl ckr dk mÙkj nsus dk iz;Ru djsaxs A vc ge fn[kk,¡xs fd
;fn fdlh f=kHkqt esa dksbZ nks Hkqtkvksa osQ oxks± dk ;ksx] rhljh Hkqtk osQ oxZ

osQ cjkcj gS rc og ,d ledks.k f=kHkqt gksuk pkfg, A

1. 4 cm] 5 cm rFkk 6 lseh yach Hkqtkvksa okys rhu oxZ dkx”k
ls dkfV, A bu rhuksa oxks± osQ rhu 'kh"kks± dks feykrs gq, bl
izdkj O;ofLFkr dj jf[k, fd mudh Hkqtkvksa ls ,d f=kHkqt
izkIr gks (vkÑfr 6.27)A bl izdkj izkIr f=kHkqt dks dkx”k ij
fpfUgr dhft, A bl f=kHkqt osQ rhuksa dks.kksa dks ekfi, A vki
ns[ksaxs fd buesa dksbZ Hkh ledks.k ugha gS A è;ku nhft, fd

 42 + 52 ≠ 62, 52 + 62 ≠ 42 rFkk 62 + 42 ≠ 52

2. mi;qZDr izfØ;k dks 4 cm] 5 cm rFkk 7 cm Hkqtkvksa okys rhu oxZ ysdj fiQj
nksgjkb, A bl ckj vkidks ,d vf/d dks.k f=kHkqt izkIr gksxk A ;gk¡ è;ku nhft, fd

42 + 52 ≠ 72 bR;kfn A

vkÑfr 6.26
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vkÑfr 6.28

bl izfØ;k ls irk pyrk gS fd ikbFkkxksjl xq.k osQoy rHkh iz;qDr gksrk gS tc fd
f=kHkqt ,d ledks.k f=kHkqt gksxk A

vr% gesa ;g rF; izkIr gksrk gS %

;fn fdlh f=kHkqt ij ikbFkkxksjl xq.k iz;qDr gksrk gS] rHkh og ,d ledks.k f=kHkqt gksxk A

mnkgj.k 5 ,d f=kHkqt dh Hkqtk,¡ 3 cm, 4 cm rFkk 5 cm yach gSaA fu/kZfjr dhft, fd

D;k og ,d ledks.k f=kHkqt gS \

gy 32 = 3 × 3 = 9; 42 = 4 × 4 = 16; 52 = 5 × 5 = 25

ge ns[krs gSa fd 32 + 42 = 52

vr%] ;g f=kHkqt] ,d ledks.k f=kHkqt gS A

è;ku nhft, % fdlh Hkh ledks.k f=kHkqt esa d.kZ lcls yach Hkqtk gksrh gS A bl mnkgj.k esa
5 cm yach Hkqtk gh d.kZ gS A

mnkgj.k 6 ∆ ABC dk C ,d ledks.k gS A ;fn AC = 5 cm rFkk

BC = 12 cm, rc AB dh yackbZ Kkr dhft, A

gy lgk;rk osQ fy, vuqeku ls ,d mi;qDr vkÑfr cukrs

gSa (vkÑfr 6.28) A

ikbFkkxksjl xq.k ls]

AB2 = AC2 + BC2

= 52 + 122  = 25 + 144 = 169 = 132

vFkkZr~ AB2 = 132. vr%, AB = 13 gSA vFkkZr~ AB dh yackbZ  13 cm gS A

è;ku j[ksa % iw.kZ oxZ la[;k,¡ igpkuus osQ fy, vki vHkkT; xq.ku[akM fof/ iz;ksx esa yk
ldrs gSa A

fuEu vkÑfr 6-29 esa vKkr yackbZ x Kkr dhft,%

iz;kl dhft,
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x

24

7

(iv)

x

37 37

(v)

12

vkÑfr 6.29

iz'ukoyh 6.5

1. PQR ,d f=kHkqt gS ftldk P ,d ledks.k gS A ;fn  PQ = 10 cm rFkk PR = 24 cm

rc QR Kkr dhft, A

2. ABC ,d f=kHkqt gS ftldk C ,d ledks.k gS A ;fn
 AB = 25 cm rFkk AC = 7 cm rc BC Kkr dhft, A

3. nhokj osQ lgkjs mlosQ iSj dqN nwjh ij fVdk dj
15 m yach ,d lh<+h Hkwfe ls 12 m m¡QpkbZ ij
fLFkr f[kM+dh rd igqa¡p tkrh gS A nhokj ls lh<+h
osQ iSj dh nwjh Kkr dhft, A

4. fuEufyf[kr esa Hkqtkvksa osQ dkSu ls lewg ,d ledks.k f=kHkqt cuk ldrs gSa \

(i) 2.5 cm, 6.5 cm,6 cm

(ii) 2 cm, 2 cm, 5 cm

(iii) 1.5 cm, 2 cm, 2.5 cm

ledks.k f=kHkqt gksus dh fLFkfr esa mlosQ ledks.k dks Hkh igpkfu, A

5. ,d isM+ Hkwfe ls 5 m dh m¡QpkbZ ij VwV tkrk gS vkSj mldk mQijh fljk Hkwfe dks mlosQ
vk/kj ls 12 m dh nwjh ij Nwrk gSA isM+ dh iwjh m¡QpkbZ Kkr dhft, A

6. f=kHkqt PQR esa dks.k Q = 25º rFkk dks.k R = 65º. gSa A fuEufyf[kr esa dkSu lk dFku
lR; gS \

(i) PQ2 + QR2  = RP2

(ii) PQ2 + RP2 = QR2

(iii) RP2 + QR2 = PQ2

7. ,d vk;r dh yackbZ 40 cm gS rFkk mldk ,d fod.kZ 41 cm gS A bldk ifjeki Kkr
dhft, A

8. ,d leprqHkZqt osQ fod.kZ 16cm rFkk 30 cm gSa A bldk ifjeki Kkr dhft, A

25° 65°

P

Q R
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lksfp,] ppkZ dhft, vkSj fyf[k,

1. f=kHkqt PQR dk dks.k P ,d ledks.k gS A bldh lcls yach Hkqtk dkSu&lh gS \

2. f=kHkqt ABC dk dks.k B ,d ledks.k gS A bldh lcls yach Hkqtk dkSu&lh gS \

3. fdlh ledks.k f=kHkqt esa lcls yach Hkqtk dkSu&lh gksrh gS \

4. fdlh vk;r esa fod.kZ ij cus oxZ dk {ks=kiQy mldh yackbZ rFkk pkSM+kbZ ij cus oxks±
osQ {ks=kiQy osQ ;ksx osQ cjkcj gksrk gS A ;g ckS/k;u dk izes; gS A bldh ikbFkkxksjl xq.k
ls rqyuk dhft, A

Kkuo¼Zd fØ;kdyki

vkÑfr;ksa dks tksM+ vFkok rksM+dj] ikbFkkxksjl lkè; dks vusd fof/;ksa ls fl¼ fd;k x;k
gS A bu fof/;ksa esa ls dqN dks ,df=kr dj mUgsa ,d pkVZ cukdj izLrqr dhft, A

geus D;k ppkZ dh\

1. ,d f=kHkqt dh rhu Hkqtk,¡ rFkk rhu dks.k] blosQ N% vo;; dgykrs gSa A

2. fdlh f=kHkqt osQ ,d 'kh"kZ dks mlosQ lEeq[k Hkqtk osQ eè; ¯cnq ls feykus okys js[kk[kaM dks

mldh ,d ekfè;dk dgrs gSa A ,d f=kHkqt dh rhu ekfè;dk,¡ gksrh gSa A

3. fdlh f=kHkqt osQ ,d 'kh"kZ ls mlosQ lEeq[k Hkqtk ij [khaps x, yac dks f=kHkqt dk ,d

'kh"kZyac dgrs gSa A ,d f=kHkqt osQ rhu 'kh"kZyac gksrs gSa A

4. fdlh f=kHkqt dk cká dks.k fdlh ,d Hkqtk dks ,d gh vksj c<+kus ij curk gS A izR;sd 'kh"kZ

ij] ,d Hkqtk dks nks izdkj ls c<+kdj nks cká dks.k cuk, tk ldrs gSa A

5. cká dks.k dk ,d xq.k µ

f=kHkqt osQ cká dks.k dh eki] mlosQ nks lEeq[k var%dks.kksa osQ ;ksx osQ cjkcj gksrh gS A

6. f=kHkqt osQ dks.kksa osQ ;ksx dk xq.k µ

,d f=kHkqt osQ rhuksa dks.kksa dk ;ksx 180° gksrk gS A

7. ,d f=kHkqt ftldh izR;sd Hkqtk dh eki leku gks] leckgq f=kHkqt dgykrk gS A leckgq

f=kHkqt dk izR;sd dks.k 60° dk gksrk gS A

8. ,d f=kHkqt] ftldh dksbZ nks Hkqtk,¡ eki esa leku gksa] lef}ckgq f=kHkqt dgykrk gS A

lef}ckgq f=kHkqt dh vleku Hkqtk mldk vk/kj dgykrh gS rFkk vk/kj ij cus nksuksa

dks.k ,d nwljs osQ cjkcj gksrs gSa A

bUgsa dhft,
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9. f=kHkqt dh Hkqtkvksa ls lacaf/r xq.kµ

(i) f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk ;ksx] rhljh Hkqtk dh eki ls vf/d
gksrk gS A

(ii) f=kHkqt dh dksbZ nks Hkqtkvksa dh ekiksa dk varj] rhljh Hkqtk dh eki ls de gksrk gS A

;sa nksuksa xq.k] fdlh f=kHkqt dh jpuk dh laHkkouk crkus esa mi;ksxh gksrs gSa tc fd
mldh rhuksa Hkqtkvksa dh eki nh gksa A

10. ledks.k f=kHkqt esa ledks.k osQ lkeus okyh Hkqtk d.kZ rFkk vU; nksuksa Hkqtk,¡ mlosQ ikn
dgykrh gSa A

11. ikbFkkxksjl xq.kµ

,d ledks.k f=kHkqt esa d.kZ dk oxZ = mlosQ iknksa osQ oxks± dk ;ksxA

;fn ,d f=kHkqt] ledks.k f=kHkqt ugha gS rc ;g xq.k iz;qDr ugha gksrk gS A ;g xq.k
bl ckr dks r; djus esa mi;ksxh gksrk gS fd dksbZ fn;k x;k f=kHkqt ledks.k f=kHkqt
gS ;k ugha A

Rationalised 2023-24



jkf'k;ksa dh rqyuk 117

v
è;

k;
 
 
7jkf'k;ksa dh rqyuk

7.1  izfr'krrk&jkf'k;ksa osQ rqyuk djus dh ,d vkSj fof/

vuhrk dh fjiksVZ jhrk dh fjiksVZ
izkIrkad % 320/400 izkIrkad %  300/360

izfr'kr % 80 izfr'kr % 83.3

vuhrk dgrh gS fd mldk ijh{kkiQy vf/d vPNk gS] D;ksafd mlus 320 vad izkIr fd,
gS tcfd jhrk us osQoy 300 vad A D;k vki mlls lger gSa \ vkiosQ fopkj esa fdldk
ijh{kkiQy vf/d vPNk gS \

ekulh dgrh gS fd osQoy izkIrkadksa dh rqyuk dj ;g ugha dgk tk ldrk gS fd fdldk
ijh{kkiQy vf/d vPNk gS D;ksafd vf/dre vad ftuesa ls nksuksa dks vad izkIr gq, gSa os leku
ugha gSa A

og dgrh gS fd fjiksVZ dkMks± esa fn, x, izfr'kr vadksa ij vki è;ku D;ksa ugha nsrh A vuhrk
osQ izfr'kr vad 80 gSa tcfd jhrk osQ izfr'kr vad 83-3 gSa A blls irk pyrk gS fd jhrk
dk ijh{kkiQy vf/d vPNk gS A

D;k vki blls lger gSa \

izfr'kr mu fHkUuksa dk va'k gksrk gS ftudk gj 100 gksrk gS] vkSj ;gk¡ ij ijh{kkiQyksa dh
rqyuk djus esa bls fd;k x;k gS A

bl izdkj dh fHkUuksa dks vkb, vc foLrkj ls le>us dk iz;Ru djsa A

7.1.1  izfr'krrk osQ vFk Z

izfr'kr (percent) 'kCn] ysfVu Hkk"kk osQ ,d 'kCn 'percentum' ls fy;k x;k gS
ftloQk vFkZ gS ^izfr ,d lkS*A
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iz;kl dhft,

izfr'kr dks fpÉ % ls iznf'kZr fd;k tkrk gS ftldk vFkZ gSa lkSok¡A ;kuh ,d
lkSok¡ vFkkZr~~ 1% dk vFkZ gS lkS esa ls ,d vFkok ,d lkSok¡ A bls bl izdkj fy[krs gSa%

1% = 
1

100
 = 0-01A    bls le>us osQ fy, fuEu mnkgj.k ij fopkj djrs gSa A

jhuk ,d es”k osQ mQijh Hkkx (VkWi) dks cukus osQ fy, 100 fHkUu&fHkUu jaxksa okyh Vkbysa
iz;ksx djrh gS A mlus ihys] gjs] yky vkSj uhys jax okyh Vkbysa vyx&vyx fxuh vkSj ,d
rkfydk esa fuEu izdkj fy[kk A D;k vki bl rkfydk dks iwjh djus esa mldh lgk;rk djsaxs \

jax Vkbyksa dh izfr'kr fHkUu ,sls fy[kk ,sls
la[;k nj tkrk gS i<+k tkrk gS

 ihyh 14 14
14

100
14% 14 izfr'kr

 gjh 26 26
26

100
26% 26 izfr'kr

 yky 35 35   ---- ---- ----

 uhyh 25 --------   ---- ---- ----

;ksx 100

1- fuEu vk¡dM+ksa osQ fy, fofHkUu mQ¡pkbZ okys cPpksa dk izfr'kr Kkr dhft, A

mQ¡pkbZ cPpksa dh la[;k fHkUu :i esa izfr'kr esa

110 cm 22

120 cm 25

128 cm 32

130 cm 21

;ksx 100

2. ,d nqdku esa fofHkUu ekiksa okys twrksa dh tksfM+;ksa dh la[;k fuEu izdkj gS A

eki 2 : 20;   eki 3 : 30;   eki 4 : 28;   eki 5 : 14;   eki 6 : 8

bl lwpuk dks mQij dh Hkk¡fr ,d rkfydk osQ :i esa fyf[k, vkSj nqdku esa
miyC/ twrs dh gj eki dks izfr'krrk esa Hkh Kkr dj fyf[k, A
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izfr'krrk Kkr djuk tc ;ksx lkS u gksA
mDr lHkh mnkgj.kksa esa oLrqvksa dh la[;kvksa dk ;ksx 100 gks tkrk gS A mnkgj.k osQ fy, jhuk
osQ ikl oqQy 100 Vkbysa Fkh_ cPpksa dh la[;k Hkh 100 rFkk twrksa dh la[;k Hkh 100 gh Fkh A
;fn oLrqvksa dh oqQy la[;k 100 u gks rks izR;sd oLrq dk izfr'kr :i esa oSQls vkdyu fd;k
tkrk gS \ ,slh fLFkfr esa gesa izR;sd fHkUu dks mldh ,slh rqY; fHkUu esa cnyuk iM+sxk ftldk
gj 100 gks A fuEu mnkgj.k ij fopkj dhft, A vkiosQ ikl xys dh ,slh ekyk gS ftlesa nks
jaxksa osQ chl euosQ (beads) fijks, x, gSaA

jax eudksa fHkUu 100 gj okyh izfr'kr
dh la[;k rqY; fHkUu

yky 8
8

20

8

20

100

100

40

100
× = 40%

uhys 12
12

20

12

20

100

100

60

100
× = 60%

;ksx   20

ge ns[krs gS fd tc oLrqvksa dk oqQy ;ksx 100 ugha gks rc izfr'kr Kkr djus osQ fy,
bu rhu fof/;ksa dks mi;ksx fd;k tk ldrk gS A rkfydk esa fn[kkbZ xbZ fof/ esa] ge fHkUu

dks 
100

100
ls xq.kk djrs gSa A bl izdkj fHkUu dk eku Hkh ugha cnyrk vkSj gesa ,slh fHkUu izkIr

gks tkrh gS ftldk gj 100 gksrk gS A

vk'kk] yky eudksa dk izfr'kr
bl izdkj Kkr djrh gS%

8

20

8 5

20 5
=

×

×

       = =
40

100
 =  40%

vuoj] yky eudksa dk izfr'kr bl izdkj Kkr djrk gS%
20 eudksa esa yky dh la[;k 8 gS] vr% 100 eudksa

esa yky dh la[;k = 
8

100
20

×

= 40 (,d lkS esa) = 40%

vuoj us ,sfdd fof/ iz;ksx dh gS A vk'kk us gj esa 100 izkIr djus osQ fy, mls 
5

5

ls xq.kk fd;k A vkidks tks fof/ mi;qDr yxs] mls mi;ksx esa yk ldrs gSaA gks ldrk gS vki

viuh dksbZ fof/ Hkh lksp losaQ A

vuoj us ftl fof/ dk mi;ksx fd;k og lHkh vuqikrksa osQ fy, iz;ksx dh tk ldrh gS A

D;k] vk'kk us ftl fof/ dk mi;ksx fd;k_ og Hkh lc vuqikrksa osQ fy, mi;qDr gS \ vuoj

dk dguk gS fd vk'kk dh fof/ mu fHkUuksa esa gh mi;ksx esa ykbZ tk ldrh gS] ftuosQ gj esa
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lksfp,] ppkZ dhft, vkSj fyf[k,

fuEu mnkgj.kksa dks è;ku ls nsf[k, vkSj ppkZ dhft, fd muesa izR;sd osQ fy, dkSu&lh fof/
vf/d mi;qDr gSA
1. okrkoj.k  esa] 1 gm ok;q esa mifLFkr gSa%

.78 xzke ukbVªkstu 78% ukbVªkstu
.21 xzke vkWDlhtu     vFkok 21% vkWDlhtu
.01 xzke vU; xSl 1% vU; xSl

2. ,d deh”k osQ diM+s esa gksrs gSa %

3

5
 lwrh 60% lwrh

2

5
 ikWfyLVj 40% ikWfyLVj

,slh la[;k gks ftls fdlh izkÑr la[;k ls xq.kk djus ij 100 izkIr gks tk, A D;ksafd mldh

fof/ esa] gj esa la[;k 20 Fkh ftls mlus 5 ls xq.kk dj 100 izkIr dj fy;k A ;fn gj esa

la[;k 6 gksrh rc og bl fof/ dks mi;ksx ugha dj ldrh Fkh A D;k vki blls lger gSa \

1. fofHkUu jaxksa okyh 10 VqdM+ksa (chips) dk laxzg bl izdkj ls gS%

jax la[;k fHkUu gj lkS izfr'kr esa

gjk (G)

uhyk (B)

yky (R)

;ksx

rkfydk iw.kZ dhft, rFkk izR;sd jax okys VqdM+ksa dk izfr'kr Kkr dhft, A

 2. ekyk osQ ikl pwfM+;ksa dk ,d laxzg gS ftuesa 20 lksus rFkk 10 pk¡nh dh pwfM+;k¡ gSa A
izR;sd izdkj dh pwfM+;ksa dk izfr'kr D;k gS \ D;k vki blosQ fy, Hkh mQij dh rjg
rkfydk cuk ldrs gSa \

G G G G

R R R

BBB

iz;kl dhft,
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7.1.2  fHkUu la[;kvksa dks izfr'kr esa cnyuk
fHkUu la[;kvksa esa] gj fofHkUu la[;k,¡ gks ldrh gSa A mudh rqyuk djus osQ fy, gesa muosQ
gjksa dks leku djuk iM+rk gS vkSj ge ns[k pqosQ gSa fd rc mudh rqyuk djuk cgqr vklku
gks tkrk gS ;fn muesa izR;sd dk gj 100 gks A ;kuh ge fHkUuksa dks izfr'kr esa cny jgs gSa A
vkb, vc oqQN fHkUuksa dks izfr'kr esa cnyus dk iz;Ru djsa A

mnkgj.k 1
1

3
 dks izfr'kr :i esa fyf[k, A

gy la[;k gS, 
1 1 100 1

100%
3 3 100 3

= × = ×

= 
100 1

% 33 %
3 3

=

mnkgj.k 2 25 cPpksa dh d{kk esa 15 yM+fd;k¡ gSa A yM+fd;ksa dk izfr'kr D;k gS \

gy 25 cPpksa esa 15 yM+fd;k¡ gSa

vr% yM+fd;ksa dk izfr'kr = 
15

25
100 60× = A vFkkZr~~ d{kk esa 60% yM+fd;k¡ gSa A

mnkgj.k 3
5

4
 dks izfr'kr esa cnfy, A

gy la[;k esa] 
5

4

5

4
100 125= × =% %

bu mnkgj.kksa esa ge ns[krs gSa fd ,d mfpr fHkUu dks izfr'kr esa cnyus ij 100 ls de
izfr'kr rFkk feJ fHkUu dks izfr'kr esa cnyus ij 100 ls vf/d izfr'kr izkIr gksrk gS A

lksfp, vkSj ppkZ dhft,

(i) D;k vki fdlh ^osQd* (cake) dk 50% [kk ldrs gSa \

D;k vki fdlh ^osQd* (cake) dk 100% [kk ldrs gSa \

D;k vki fdlh ^osQd* (cake) dk 150% [kk ldrs gSa \

(ii) D;k fdlh oLrq dk ewY; 50% c<+ ldrk gS ?

D;k fdlh oLrq dk ewY; 100% c<+ ldrk gS ?

D;k fdlh oLrq dk ewY; 150% c<+ ldrk gS ?

7.1.3  n'keyo fHkUu dks izfr'kr esa cnyuk

geus ns[kk fd lk/kj.k fHkUuksa dks izfr'kr esa fdl izdkj cnyk tkrk gS A vc vkb, ns[ksa
n'keyo fHkUuksa dks Hkh izfr'kr esa oSQls cnyk tkrk gS A

mnkgj.k 4 fn, x, n'keyoksa dks izfr'kr esa cnfy, %

(a) 0.75 (b) 0.09 (c) 0.2
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gy

(a) 0.75 = 0.75 × 100 % (b) 0.09 = 
9

100
 = 9 %

= 
75

100
 × 100 % = 75%

(c) 0.2 = 
2

10
 × 100% = 20 %

 1. fuEufyf[kr fHkUuksa dks izfr'kr esa cnfy, A

(a)
12

16
(b) 3.5 (c)

49

50

(d)
2

2
(e) 0.05

 2. (i) 32 fo|k£Fk;ksa esa 8 vuqifLFkr gSaA fo|k£Fk;ksa dk D;k izfr'kr vuqifLFkr gS\

(ii) 25 jsfM;ks lSV esa 16 [kjkc gSa A [kjkc jsfM;ks lSVksa dk izfr'kr D;k gS \

(iii) ,d nqdku esa 500 iqtsZ gSa ftuesa 5 csdkj gSa A csdkj iqtks± dk izfr'kr D;k gS \

(iv) 120 ernkrkvksa essa ls 90 us ^gk¡* esa er fn;k A fdrus izfr'kr us ^gk¡* esa er fn;k\

7.1.4  izfr'kr dks lk/kj.k fHkUu ;k n'keyo esa cnyuk

vHkh rd geus lk/kj.k fHkUu ;k n'keyo fHkUu dks izfr'kr esa cnyk A ge bldk foijhr
Hkh dj ldrs gSa A ;kuh] izfr'kr fn, gksus ij mls lk/kj.k ;k n'keyo fHkUu essa Hkh cny
ldrs gSa A fuEu rkfydk dks è;ku ls ns[kdj iwjk dhft,%

izfr'kr 1% 10% 25% 50% 90% 125% 250%

lk/kj.k fHkUu
1

100

10

100

1

10
=

n'keyo fHkUu 0.01 0.10

fdlh oLrq osQ lHkh Hkkx feydj lnSo ,d laiw.kZ oLrq cukrs gSa A

jaxhu Vkbyksa] cPpksa dh mQ¡pkb;ksa rFkk okrkoj.k esa xSlksa osQ mnkgj.kksa esa geus ns[kk fd tc ge
muosQ izfr'krksa dks tksM+rs gSa rc 100 gh izkIr gksrk gS A os lHkh Hkkx feydj tks ,d iw.kZ oLrq
cukrs gSa] tksM+us ij ,d ;k 100% nsrs gSa A vr% ;fn nks Hkkxksa esa ,d Hkkx fn;k gks rc ge
nwljk Hkkx Kkr dj ldrs gSa A fuEu mnkgj.k ij fopkj dhft,%

iz;kl dhft,

,sls oqQN
vU; mnkgj.k
cukb, vkSj
mUgsa gy Hkh
dhft, A
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fo|k£Fk;ksa dh nh xbZ la[;k esa 30% yM+osQ gSa A

bldk vFkZ ;g gqvk fd ;fn 100 fo|kFkhZ gSa rks muesa 30 yM+osQ gSa rFkk 'ks"k
yM+fd;k¡ gksaxh A

Li"V gS fd yM+fd;k¡ gksaxh (100&30)% = 70%.

1. 35% + _______% = 100%, 64% + 20% +________ %  = 100%

45% = 100%  – _________ %, 70% = ______% – 30%

2. fdlh d{kk osQ fo|k£Fk;ksa esa 65% osQ ikl lkbfdysa gSa A fdrus
izfr'kr fo|k£Fk;ksa osQ ikl lkbfdysa ugha gSa\

3. gekjs ikl] lsc] larjksa rFkk vkeksa ls Hkjh ,d Vksdjh gS A ;fn
mlesa 50% lsc rFkk 30% larjs gSa rc vkeksa dk izfr'kr
fdruk gS \

lksfp,] ppkZ dhft, vkSj fyf[k,

,d ifj/ku osQ cukus ij gq, O;; dks nsf[k, A d<+kbZ ij 20%,

diM+s ij 50%, flykbZ ij 30% A D;k vki oqQN vU; ,sls gh

mnkgj.k ns ldrs gSa A

7.1.5  vuqeku osQ lkFk euksjatu

izfr'krrk] ,d fn, {ks=kiQy osQ fdlh Hkkx dk vuqeku yxkus esa lgk;rk djrh gS A

mnkgj.k  5 fuEu vkÑfr esa Nk;kafdr Hkkx iw.kZ dk fdrus izfr'kr gS \

gy igys ge ns[krs gSa fd iw.kZ vkÑfr dk fdruk Hkkx Nk;kafdr gS A bl izdkj

izkIr fHkUu ls Nk;kafdr Hkkx dh izfr'krrk Kkr dh tk ldrh gS A

vki ns[k ldrs gSa fd iw.kZ vkÑfr dk vk/k Hkkx Nk;kafdr gS A

rFkk
1 1

×100 % 50 %
2 2

= =

bl izdkj] 50 % Nk;kafdr gS A

=

iz;kl dhft,
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 fuEu vkÑfr;ksa dk fdrus izfr'kr Nk;kafdr gS \
(i) (ii)

Vsuxzke

vki blh izdkj oqQN vU; vkÑfr;k¡ cuk ldrs gSa vkSj vius lkfFk;ksa ls Nk;kafdr Hkkx vuqeku
djus dks dfg, A

7.2  izfr'krrk osQ mi;ksx

7.2.1  izfr'krrk dh O;k[;k

vkius ns[kk fd rqyuk djus osQ fy, izfr'krrk fdruh mi;ksxh gS A geus lk/kj.k o n'keyo

fHkUuksa dks izfr'kr esa cnyuk Hkh lh[kk A vc ge ns[ksaxs fd izfr'krrk nSfud thou esa fdl izdkj

iz;ksx esa ykbZ tk ldrh gS A blosQ fy, ge fuEufyf[kr dFkuksa dh O;k[;k ls vkajHk djrs gSa A

– jfo viuh vk; dk 5% cpr djrk gS A

– js[kk dks izR;sd iqLrd cspus ij 10% ykHk feyrk gaS A

– ehjk osQ 20% oL=k uhys jax osQ gSa A

bu dFkuksa esa izR;sd ls vki D;k fu"d"kZ fudky ldrs gSa \

5% ls gekjk rkRi;Z gS 100 esa ls 5 Hkkx rFkk bls ge fy[krs gSa 
5

100
A bldk vFkZ gSa fd

jfo] v£tr fd, x, izR;sd ` 100 essa ls ` 5 cpkrk gS A bl izdkj vki Hkh mQij fn, x,

vU; dFkuksa osQ vFkZ yxkb, A

7.2.2  izfr'krrk ls la[;k Kkr djuk
fuEufyf[kr mnkgj.kksa ij è;ku nhft,

mnkgj.k 6 40 cPpksa osQ losZ{k.k ls irk pyk fd 25% iqQVckWy [ksyuk ilan djrs gSa A
Kkr dhft, fd buesa fdrus cPpksa dks iqQVckWy [ksyuk ilan Fkk A

gy ;gk¡ ij cPpksa dh oqQy la[;k 40 gS A buesa ls 25% iqQVckWy [ksyuk ilan
djrs gSa A ehuk vkSj vjQ.k us ,sls cPpksa dh la[;k Kkr djus osQ fy, fuEu
fof/;k¡ iz;qDr dh A vki ,sls iz'uksa osQ gy djus osQ fy, buesa ls dksbZ Hkh
fof/ iz;ksx dj ldrs gSa A

1

1 6

1

1 6

1

4

1

8

1

4

1

8

1

8
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1. Kkr dhft, %

(a) 164 dk 50% (b) 12 dk 75% (c) 64 dk 
1

12
2

%

2. 25 cPpksa dh d{kk esa 8% cPps o"kkZ esa Hkhxuk ilan djrs gSa A o"kkZ esa Hkhxus okys cPpksa

dh la[;k Kkr dhft, A

v:.k us bl izdkj gy fd;k

100 esa ls iqQVckWy [ksyuk ialn djus okys = 25

vr%] 40 esa ls iqQVckWy [ksyuk ilan djus okys

= 
25

× 40
100

 = 10 bl izdkj 40 cPpksa esa 10 iqQVckWy
[ksyuk ilan djrs gSa A

 ehuk us bl izdkj gy fd;k

40 dk 25% =
25

× 40
100

= 10

mnkgj.k 7 tc 25% NwV nh tk jgh Fkh rc jkgqy us ,d LosVj [kjhnk vkSj ` 200
cpk, A NwV ls igys LosVj dk D;k ewY; Fkk \

gy jkgqy us ` 200 cpk, tc 25% NwV feyh A ;kuh ewY; esa 25% de gksus
osQ dkj.k jkgqy dks ` 200 dh cpr gqbZ A vkb, ns[ksa fd eksgu vkSj
vCnqy us LosVj dk izkajfHkd ewY; oSQls Kkr fd;k \

eksgu dk gy          vCnqy dk gy
okLrfod ewY; dk 25% = ` 200 izR;sd ` 100 ij ` 25 dh cpr gksrh gS A
ekuk ewY; gS ` P rc ` 200 dh cpr bl jkf'k ij gksxh

vr% P dk 25%  = 200 = 
100

200
25

×  =  ` 800

vFkkZr~~ 
25

P 200
100

× =

vFkkZr~~ 200
4

P
=  ;k P = 200 × 4

vr%  P = ` 800

iz;kl dhft,

nksuks a us gh LosVj dk okLrfod ewY; ` 800
Kkr fd;k A

iz;kl dhft,
1. 9 fdl la[;k dk 25%  gS \

2. 15 fdl la[;k dk 75% gS \
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iz'uekyk 7.1

1. nh xbZ fHkUu la[;kvksa dks izfr'kr esa cnyks A

(a)
1

8
(b)

5

4
(c)

3

40
(d)

2

7

2. nh xbZ n'keyo fHkUuksa dks izfr'kr esa cnyksA
(a) 0.65 (b) 2.1 (c) 0.02 (d) 12.35

3. vuqeku yxkb, fd vkÑfr dk fdruk Hkkx jax fn;k x;k gS vkSj bl izdkj Kkr dhft,
fd fdrus izfr'kr jaxhu gS A

4. Kkr dhft, %

(a) 250 dk 15% (b) 1 ?kaVs dk 1%

(c) 2500 dk 20% (d) 1 fdxzk dk 75%

5. laiw.kZ jkf'k Kkr dhft, ;fn
(a) bldk 5%, 600 gSA (b) bldk 12%, 1080 gSA (c) bldk 40%, 500 km gS A

(d) bldk 70% 14 feuV gS A (e) bldk 8%, 40 yhVj gS A

6. fn, x, izfr'krksa dks lk/kj.k o n'keyo fHkUuksa esa cnyks vkSj vius mÙkj dks ljyre
:i esa fy[kks A

(a) 25% (b) 150% (c) 20% (d) 5%

7. ,d uxj esa 30% efgyk,¡] 40% iqjQ"k rFkk 'ks"k cPps gSa A cPpksa dk izfr'kr fdruk gS \

8. fdlh {ks=k osQ 15,000 ernkrkvksa esa ls 60% us ernku esa Hkkx fy;k A Kkr dhft, fd
fdrus izfr'kr us ernku esa Hkkx ugha fy;k A D;k vc Kkr dj ldrs gSa fd okLro esa
fdrus ernkrkvksa us ernku ugha fd;k \

9. ehrk vius osru esa ls ` 4000 cpkrh gS A ;fn ;g mlosQ osru dk 10% gS] rc mldk
osru fdruk gS \

10. ,d LFkkuh; fØosQV Vhe us] ,d l=k (season) esa 20 eSp [ksys A buesa ls ml Vhe us
25% eSp thrs A thrs x, eSpksa dh la[;k fdruh Fkh \

(i) (ii) (iii)
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7.2.3  vuqikrksa ls izfr'kr

dHkh&dHkh fdlh oLrq ;k jkf'k osQ Hkkx vuqikr osQ :i esa fn, gksrs gSa vkSj gesa mUgsa izfr'kr
esa cnyuk iM+rk gS A fuEu mnkgj.kksa ij è;ku nhft, A

mnkgj.k 8 jhuk dh ekrk th us crk;k fd bMyh cukus osQ fy, 1 Hkkx mM+n dh nky
rFkk 2 Hkkx pkoy dh vko';drk gksrh gS A bMyh osQ ,sls feJ.k esa] mM+n
dh nky o pkoy dk izfr'kr Kkr dhft, A

gy feJ.k dks vuqikr :i esa bl izdkj fy[kk tk,xk A

pkoy % mM+n dh nky = 2 : 1

vc] oqQy Hkkx gS 2 + 1= 3 A vFkkZr~~ feJ.k esa 
rd

2

3
 Hkkx pkoy rFkk 

rd

1

3
 Hkkx mM+n dh nky gS A

vr%] pkoy dk izfr'kr gksxk 
2

3
100

200

3
66

2

3
× = =% %

rFkk mM+n dh nky dk izfr'kr gksxk 
1 100 1

100 % 33 %
3 3 3

× = =

mnkgj.k 9 jfo] jktw rFkk jk; esa ` 250 bl izdkj ck¡Vs x, fd jfo dks nks Hkkx] jktw
dks rhu Hkkx rFkk jk; dks ik¡p Hkkx feys A bl c¡Vokjs esa izR;sd dks fdruk
/u feyk rFkk mudk izfr'kr fdruk Fkk \

gy izR;sd osQ Hkkx dks vuqikr :i esa bl izdkj fy[kk tk,xk 2 : 3 : 5

lHkh Hkkxksa dk ;ksx gqvk 2 + 3 + 5 = 10.

DqQy jkf'k esa izR;sd dk izfr'kr izR;sd dks feyh jkf'k

jfo dks feyk 
2

×100 % 20 %
10

=
2

10
×  ` 250 = `50

jktw dks feyk 3
×100 % 30 %

10
=

3

10
×  ` 250 = `75

jk; dks feyk 5
×100 % 50 %

10
=

5

10
×  ` 250 = `125

   1. 15 feBkb;ksa dks euq rFkk lksuw esa bl izdkj ck¡fV, fd mUgsa oqQy dk Øe'k%
20 % rFkk 80 % feysA

   2. ;fn fdlh f=kHkqt osQ dks.kksa esa vuqikr 2 : 3 : 4 gS rc mlosQ izR;sd dks.k dh eki D;k gksxh \

iz;kl dhft,

Rationalised 2023-24



xf.kr128

7.2.4  c<+r ;k ?kVr] izfr'kr :i esa

vusd voljksa ij gesa fdlh jkf'k esa gqbZ c<+r ;k ?kVr dks izfr'kr :i esa Kkr djus dh
vko';drk gksrh gS A mnkgj.k osQ fy,] ;fn fdlh izns'k dh tula[;k 5]50]000 ls c<+dj
6]05]000 gks xbZ rc ,slh fLFkfr esa tula[;k dh òf¼ dks izfr'kr osQ :i esa le>uk vf/d
vklku gksrk gS] tSls dgsa fd izns'k dh tula[;k 10 % c<+ xbZ A

ge fdlh jkf'k osQ c<+us ;k ?kVus dks] oqQy jkf'k osQ izfr'kr osQ :i esa fdl izdkj izdV
dj ldrs gSa\ vkb, fuEu mnkgj.kksa ij fopkj djsa A

mnkgj.k 10 ,d fo|ky; dh Vhe us bl o"kZ 6 [ksyksa esa thr izkIr dh tcfd fiNys
o"kZ 4 esa gh dh Fkh A fiNys o"kZ dh rqyuk esa thr fdrus izfr'kr c<+h \

gy thr dh la[;k esa o`f¼ = 6 – 4 = 2.

izfr'kr o`f¼ = ×100
of̀¼

vk/kj o"kZ esa thr

= ×100
thr dh la[;k esa of̀¼

fiNy s o"kZ esa thr dh la[;k
 = 

2

4
100× = 50

vFkkZr~ thr esa 50 izfr'kr dh o`f¼ gqbZ A

mnkgj.k 11 fdlh ns'k esa] fiNys 10 o"kks± esa vf'kf{krksa dh la[;k 150 yk[k ls ?kVdj
100 yk[k jg xbZ A ?kVus dk izfr'kr fdruk jgk \

gy izkjafHkd jkf'k = izkjaHk esa vf'kf{krksa dh la[;k = 150 yk[k

izkjafHkd jkf'k esa ifjorZu = vf'kf{krksa dh la[;k esa ?kVr = 150 – 100 = 50 yk[k
vr% izfr'kr ?kVr

= ×100
jkf'k eas ifjorZu
ikz jfa Hkd jkf'k

 = 
50

150
100 33

1

3
× = %

vr% ?kVus dk izfr'kr 
1

33 %
3

 gS A

1. c<+us ;k ?kVus dk izfr'kr Kkr dhft, A

– deh”k dk ewY; `280 ls ?kVdj `210 gks x;k A

– fdlh ijh{kk esa izkIrkad c<+dj 20 ls 30 gks x, A

2. esjh ekrk th dgrh gSa fd muosQ cpiu osQ le; iSVªksy dh nj ` 1 izfr yhVj Fkh
vkSj vktdy ;g ` 52 izfr yhVj gS A iSVªksy dh nj esa fdrus izfr'kr dh o`f¼ gqbZ \

iz;kl dhft,
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7.3  fdlh oLrq ls lacaf/r ewY;] vFkkZr~ Ø; rFkk foØ;

eSaus bls ` 600 esa [kjhnk

vkSj eSa bls ` 610  esa cspw¡xk A

ftl ewY; ij dksbZ oLrq [kjhnh tkrh gS og mldk Ø; ewY; (cost price) dgykrk gS

bls laf{kIr esa Ø-ew- (C.P.) fy[kk tkrk gS A ftl ewY; ij dksbZ oLrq csph tkrh gS og mldk

foØ; ewY; (selling price) dgykrk gS vkSj bls laf{kIr esa fo- ew- (S.P.) fy[kk tkrk gS A

vki fdls vf/d vPNk dgsaxs] ;fn fdlh oLrq dks Ø; ewY; ij gh ;k mlls de ewY;

ij ;k mlls vf/d ewY; ij cspk tk, \

Ø; ewY; rFkk foØ; ewY; osQ vk/kj ij vki r; dj ldrs gS fd dksbZ oLrq cspdj

vkidks ykHk gqvk ;k ugha A

;fn Ø; ewY; (CP) < foØ; ewY; (SP) A rc ykHk = SP – CP.

;fn Ø; ewY; (CP) = foØ; ewY; (SP) A rc uk ykHk rFkk uk gkfu

;fn Ø; ewY; (CP) > foØ; ewY; (SP)A rc gkfu = CP – SP (Ø; ewY;&foØ; ewY;)A

vkb, oqQN oLrqvksa osQ Ø; rFkk foØ; ewY; ns[kdj] dFkuksa dks le>us dk iz;Ru djsa A

l ,d f[kykSuk ` 72  esa [kjhnk x;k vkSj ` 80  esa cspk x;k A

l ,d Vh&'kVZ ` 120 esa [kjhnh xbZ vkSj ` 100  esa csph xbZ A

l ,d lkbfdy ` 800  esa [kjhnh xbZ vkSj ` 940  esa csph xbZ A

vc igys dFku ij fopkj djrs gSa A ;gk¡ Ø; ewY; ` 72  gS rFkk foØ; ewY; ` 80  gS A

vr% foØ; ewY; vf/d gS] Ø; ewY; ls A

vr% ykHk = SP – CP  = ` 80  – ` 72  = ` 8

vc vki vU; nks dFkuksa dh blh izdkj lkspdj O;k[;k djsa A

7.3.1  ykHk ;k gkfu] izfr'kr esa

ykHk ;k gkfu dks izfr'kr :i esa Kkr fd;k tk ldrk gSA è;ku esa jf[k, fd bls lnSo

Ø; ewY; ij gh ifjdfyr djrs gSa A mijksDr mnkgj.kksa esa ge izfr'kr ykHk ;k izfr'kr gkfu

Hkh Kkr dj ldrs gSa A

vkb, f[kykSus okyk mnkgj.k gh ysrs gS a A ;gk¡ gS% CP = ` 72, SP = ` 80, rFkk ykHk

= ` 8A ykHk izfr'kr Kkr djus osQ fy, usgk rFkk 'ks[kj us fuEu fof/;k¡ iz;qDr dha A
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usgk us gy bl izdkj fd;k 'ks[kj us bl izdkj fd;k

ykHk izfr'kr  =
ykHk

Ø - ew -
× 100 = 

8

72
100× `  72  ij ` 8 ykHk izkIr gksrk gS

=
1

9
100×  = 11

1

9
vr% ` 100 ij ykHk = ×

8

72
100

vr% ykHk %  = 11
1

9
vr% ykHk % = 

1
11

9

blh izdkj vki nwljs iz'u esa Hkh gkfu izfr'kr Kkr dj ldrs gSa A

;gk¡ CP = ` 120, SP = ` 100 gSA
vr% gkfu = ` 120 – ` 100 = ` 20

gkfu izfr'kr = 100×
gkfu

Ø - ew -
120 ij gkfu = ` 20

=
20

100
120

× vr% ` 100 ij gkfu

=
50 2

16
3 3

=  izfr'kr = × = =
20

120
100

50

3
16

2

3

vr% gkfu =
2

16 %
3

vr% gkfu izfr'kr 
2

16
3

 gS

vc vki lkbZfdy okyk mnkgj.k gy djosQ nsf[k, A
ge ;gk¡ ;g Hkh ns[krs gSa fd fdlh oLrq ls lacaf/r Ø; ewY;] foØ; ewY; rFkk ykHk ;k

gkfu esa rhu jkf'k;ksa esa ls dksbZ Hkh nks jkf'k;k¡ Kkr gksa rks rhljh jkf'k Kkr dh tk ldrh gS A

mnkgj.k 12 ,d iQwynku dk ykxr ewY; ` 120 gS A ;fn nqdkunkj bls 10% gkfu ij
csprk gS rc mldk foØ; ewY; Kkr dhft, A

gy igys] nh gqbZ jkf'k;ksa dks igpkurs gSa A fn;k gS] Ø; ewY; = ` 120 rFkk

gkfu izfr'kr = 10, gesa Kkr djuk gS foØ; ewY;A

lksgu us bl izdkj gy fudkyk vkuanh us bl izdkj gy fd;k

10% gkfu dk vFkZ gS ;fn Ø-ew- =  ` 100 gkfu = Ø; ewY; dk 10 %

rc gkfu = ` 10 = ` 120 dk 10 %

vr%  foØ; ewY; = ` (100 – 10) = ` 90 = 
10

120
100

×  = ` 12
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nksuksa gh fof/;ksa ls foØ; ewY; ` 108 izkIr
gksrk gS A

iz;kl dhft,

vr%
tc Ø-ew- = ` 100, rc foØ; ewY; foØ; ewY; = Ø; ewY; – gkfu

      = ` 90 = ` 120 – ` 12 = ` 108

vr% tc Ø-ew- = ` 120 gS] rc

foØ; ewY; = 
90

120
100

×  =  ` 108

mnkgj.k 13 ,d f[kykSuk dkj dk foØ; ewY; ` 540  Fkk A ,d nqdkunkj us mls 20%

ykHk ij cspk A f[kykSus dk Ø; ewY; D;k Fkk \

gy gesa irk gS fd foØ; ewY; = ` 540 rFkk ykHk = 20%, gesa Kkr djuk gS
Ø; ewY;

vehuk us bl izdkj gy fd;k %
20% ykHk dk vFkZ gS fd ;fn Ø; ewY; ` 100 gks rks ykHk ` 20
rFkk foØ; ewY; 100 + 20 = ` 120 gksxk A
vFkkZr~ ` 120 foØ; ewY; gksus ij Ø; ewY; = ` 100

vr% ` 540 foØ; ewY; gksus ij Ø; ewY; 
100

120
= × ̀  540 = ` 450

v#.k us iz'u bl izdkj gy fd;k%
ykHk = Ø; ewY; dk  20% rFkk foØ; ewY; = Ø; ewY; + ykHk

vr% 540 = Ø; ewY;  + Ø; ewY; dk 20%

;k 540 = Ø; ewY; + 
20

100
 × Ø; ewY; = 

1
1 CP

5

 
+

 
 

 Ø; ewY;

=
6

5
Ø; ewY;     blfy, ,  

5
540 CP

6
× =  Ø; ewY;

;k ` 450 = Ø; ewY; A

bl izdkj nksuksa fof/;ksa ls Ø; ewY; ` 450 gSA

1. ,d nqdkunkj us ,d oqQlhZ 375 esa [kjhnh rFkk ` 400 esa csp nh A mldk ykHk izfr'kr
Kkr dhft, A

2. ,d oLrq ` 50 esa Ø; dh xbZ rFkk 12 izfr'kr ykHk ij csp nh xbZ A mldk foØ;
ewY; Kkr dhft, A

3. ,d oLrq ` 250 esa cspus ij 5 izfr'kr ykHk izkIr gqvk A mldk Ø; ewY; D;k Fkk \
4. ,d oLrq 5 izfr'kr gkfu mBk dj ` 540 esa csph xbZ A mldk Ø; ewY; D;k Fkk \
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7.4  m/kj fy, x, /u ij 'kqYd vFkkZr~~ lk/kj.k C;kt

lksguh us crk;k fd os ,d u;k LdwVj [kjhnus tk jgs gSa A eksgu us iwNk fd D;k muosQ ikl
blosQ fy, i;kZIr /u gS \ lksguh us mÙkj fn;k fd mlosQ firkth blosQ fy, cSad ls
m/kj /u (Í.k) ysaxsA m/kj fy, x, /u dks ewy/u dgrs gS A

;g /u] okil djus ls igys] Í.k izkIr djus okys O;fDr }kjk oqQN le; rd bldk
mi;ksx fd;k tkrk gS_ vr% mls mrus le; dk] /u mi;ksx esa ykus osQ cnys] oqQN vfrfjDr
/u cSad dks nsuk gksrk gS A ;g vfrfjDr /u C;kt dgykrk gS A

,d fuf'pr vof/ osQ ckn vkidks ewy/u rFkk C;kt] nksuksa dks feykdj
iwjk /u okil djuk gksrk gS ftls feJ/u dgrs gSa A

vFkkZr~] feJ/u = ewy/u + C;kt

C;kt ,d fuf'pr nj ij ifjdfyr fd;k tkrk gS tks izk;% izR;sd ` 100
osQ fy, ,d o"kZ osQ fy, fu/kZfjr gksrk gS A

bls bl izdkj fy[kk tk ldrk gS] 10 izfr'kr izfr o"kZ ;k 10 izfr'kr ok£"kdA

10 izfr'kr ok£"kd dk vFkZ gS fd m/kj fy, x, izR;sd ` 100 osQ fy,]
izR;sd o"kZ osQ ckn ` 10 C;kt osQ :i esa vfrfjDr nsus gksaxs A

,d mnkgj.k ysdj ns[ksa fd C;kt oSQls ifjdfyr fd;k tkrk gS A

mnkgj.k 14 vuhrk ` 5000 dk ,d Í.k 15 izfr'kr ok£"kd dh nj ls C;kt ij
ysrh gS A Kkr dhft, fd ,d o"kZ osQ ckn mls oqQy fdruk /u okil
djuk gksxk A

gy m/kj yh xbZ jkf'k = ` 5000
C;kt dh nj = 15 izfr'kr izfr o"kZ

bldk vFkZ gS fd ;fn og ` 100 m/kj ysrh gS rc mls ,d o"kZ ckn ` 15 C;kt osQ
:i esa Hkh nsus gksaxs A

vr% ` 5000 osQ m/kj ij mls 1 o"kZ ckn nsus gksaxs %  
15

100
×  ` 5000 = ` 750

vFkkZr~~ ,d o"kZ ckn mls C;kt feykdj feJ/u nsuk gksxk ` 5000 + ` 750 =  ` 5750

,d o"kZ dk C;kt Kkr djus osQ fy, ge ,d laca/ ;k lw=k Hkh izkIr dj ldrs gSa A

ge ewy/u dks P ls rFkk nj R % ok£"kd dks R ls izn£'kr djrs gSaA

rks gesa izR;sd ` 100 osQ fy, ,d o"kZ dk ` R C;kt nsuk gksxk A

vr% ` P m/kj ysus ij ,d o"kZ dk C;kt I  gksxk A

I = 
100

R P×
 = 

P R×

100
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7.4.1  vusd o"kks± osQ fy, C;kt

vxj /u ,d o"kZ ls vf/d le; osQ fy, m/kj fy;k tkrk gS rc C;kt Hkh ml iwjs le;
osQ fy, ifjdfyr fd;k tkrk gS ftrus le; osQ fy, /u j[kk x;k gS A mnkgj.k osQ fy, ;fn
vuhrk ogh /u mlh nj ij nks o"kZ ckn okil djrh rc mls C;kt Hkh nqxuk nsuk iM+rk_
vFkkZr~~ ` 750 igys o"kZ osQ fy, rFkk ` 750 nwljs o"kZ osQ fy,A ewy/u ogh jgrk gS] cnyrk
ugha vkSj C;kt Hkh izR;sd o"kZ osQ fy, leku gh jgrk gS A bl izdkj osQ C;kt dks lk/kj.k
C;kt dgrs gSaA ftl izdkj o"kks± dh la[;k c<+rh tkrh gS mlh izdkj C;kt dh jkf'k Hkh A
3 o"kZ osQ fy, `100] 18% ok£"kd nj ls mèkkj ysus ij 3 o"kks± ckn C;kt nsuk gksxk]
18 + 18 + 18 = 3 × 18 = ` 54

ge ,d o"kZ ls vf/d le; osQ fy, Hkh lk/kj.k C;kt Kkr djus osQ fy, lw=k izkIr dj
ldrs gSa A

ge ns[k pqosQ gSa fd ` P osQ fy, R % ok£"kd dh nj ls 1 o"kZ ckn C;kt nsuk gksrk gS

R P×

100
 A vr% T  o"kks± osQ fy, fn;k x;k C;kt (I) gksxk%

I = 
T R P P R T PRT× ×

=
× ×

100 100 100
;k

vkSj T  o"kks± ckn feJ/u A gksxk % A = P + I

1. ` 10]000] 5 izfr'kr ok£"kd nj ls tek fd, tkrs gSa A ,d o"kZ ckn fdruk C;kt izkIr
gksxk \

2. ` 3500] 7 izfr'kr ok£"kd nj ls m/kj fn, tkrs gSa A nks o"kZ ckn fdruk lk/kj.k C;kt
ns; gksxk \

3. ` 6050] 6-5 izfr'kr ok£"kd nj ls m/kj fy, tkrs gSa A 3 o"kZ ckn fdruk C;kt rFkk
fdruk feJ/u ns; gksxk \

4. ` 7000] 3-5 izfr'kr ok£"kd nj ls nks o"kZ osQ fy, m/kj fy, tkrs gSa A nks o"kZ ckn
fdruk feJ/u ns; gksxk \

tSlk vkius Ø;&foØ; ewY;ksa dh leL;kvksa esa ns[kk Fkk mlh izdkj lw=k

I
P T R

=
× ×

100
 }kjk] pkj jkf'k;ksa esa ls dksbZ Hkh rhu Kkr gksus ij pkSFkh Kkr dh tk

ldrh gS A

iz;kl dhft,
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mnkgj.k 15 ` 4500 osQ Í.k ij 2 o"kZ ckn] euksgj ` 750 lk/kj.k C;kt nsrk
gS A C;kt dh nj izfr'kr Kkr dhft, A

gy 1 gy 2

I
100

=
× ×P T R 2 o"kZ dk C;kt gS =  ` 750

vr% 750
4500 2

100
=

× × R
vr% 1o"kZ dk C;kt gksxk = 

750

2
= ` 375

;k 
750

45 2×
= R vc ` 4500 ij C;kt =  ` 375

vr% C;kt dh nj vr% ` 100 ij C;kt

= 8
1

3
%  ok£"kd =

×
=

375 100

4500
8

1

3
%

vr% C;kt dh nj = 8
1

3
% ok£"kd

1. vkiosQ cSad [kkrs esa ` 2400 tek gSa rFkk C;kt dh nj 5 izfr'kr ok£"kd gS A fdrus
o"kks± ckn C;kt dh jkf'k ` 240 gksxh \

2. fdlh /u dk 5 izfr'kr ok£"kd nj ls 3 o"kZ dk C;kt ` 450 gksrk gS A og

/u Kkr dhft, A

iz'uoyh 7.2

1. Ø;&foØ; osQ fuEu lkSnksa esa gkfu ;k ykHk Kkr dhft, A izR;sd n'kk esa izfr'kr gkfu
;k izfr'kr ykHk Hkh Kkr dhft, A

(a) cx+hps esa dke vkus okyh oSaQph ` 250 esa [kjhnh xbZ rFkk ` 325 esa csph xbZ A

(b) ,d jsizQht+jsVj `12000 esa [kjhnk x;k vkSj `13500 esa cspk x;k A

(c) ,d vyekjh `2500 esa [kjhnh xbZ vkSj `3000 esa csph xbZ A

(d) ,d LdVZ `250 esa [kjhn dj `150 esa csph xbZ A

2. fn, x, izR;sd vuqikr osQ nksuksa inksa dks izfr'kr esa cnfy, A

(a)  3:1 (b)  2 : 3 : 5 (c) 1: 4 (d) 1 : 2 : 5

iz;kl dhft,
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3. ,d uxj dh tula[;k 25000 ls ?kVdj 24500 jg xbZ A ?kVus dk izfr'kr
Kkr dhft, A

4. v#.k us ,d dkj ` 3]50]000 esa [kjhnh A vxys o"kZ mldk ewY; c<+dj ` 3]70]000
gks x;k A dkj osQ ewY; dh izfr'kr o`f¼ Kkr dhft, A

5. eSus ,d Vh-oh- ` 10]000 esa [kjhn dj 20 izfr'kr ykHk ij csp fn;k A eq>s cspus ij
fdruk /u izkIr gqvk \

6. twgh ,d ok¯'kx e'khu ` 13]500 esa cspus ij 20 izfr'kr dh gkfu mBkrh gS A mlus
og e'khu fdrus esa [kjhnh Fkh \

7. (i) pkd&ikmMj esa oSQfY'k;e] dkcZu rFkk vkWDlhtu dk vuqikr 10%3%12 gksrk gS A
bles dkcZu dh izfr'kr ek=kk Kkr dhft, A

(ii) pkd dh ,d NM+h esa ;fn dkcZu dh ek=kk 3 gm gS rc mldk oqQy Hkkj fdruk
gksxk \

8. vehuk ,d iqLrd ` 275 esa [kjhn dj mls 15 izfr'kr gkfu ij csprh gS A iqLrd dk
foØ; ewY; Kkr dhft, A

9. izR;sd n'kk esa 3 o"kZ ckn fdruk feJ/u ns; gksxk \

(a) ewy/u = ` 1200 nj 12% ok£"kd (b) ewy/u = ` 7500 nj 5% ok£"kd

10. ` 56000 ij] 2 o"kZ i'pkr fdl nj ls ` 280 lk/kj.k C;kt ns; gksxk \

11. ehuk us 9 izfr'kr ok£"kd nj ls] 1 o"kZ i'pkr~ ` 45 C;kt osQ :i esa fn, A mlus fdruk
/u m/kj fy;k Fkk \

geus D;k ppkZ dh \

1. rqyuk djus dh ,d fof/ izfr'kr Hkh gS A fHkUu] ftuosQ gj 100 gksrs gSa] muosQ va'k]
izfr'kr izdV djrs gSa A izfr'kr dk vFkZ gksrk gS izR;sd lkS ij A

2. fHkUuksa dks izfr'kr esa cnyk tk ldrk gS rFkk izfr'kr dks fHkUuksa esa A

mnkgj.k osQ fy,  
1 1

100% 25%
4 4
    rFkk] 75% = 

75 3

100 4
=

3. n'keyo fHkUu dks Hkh izfr'kr esa cnyk tk ldrk gS rFkk izfr'kr dks n'keyo esa A

mnkgj.k osQ fy,]  0.25 = 0.25 × 100% = 25%

4. izfr'kr osQ gekjs nSfud thou esa O;kid mi;ksx gSa%

(a) tc gesa fdlh jkf'k dk izfr'kr Kkr gks rc ge og laiw.kZ jkf'k Kkr dj ldrs gSa A

(b) ;fn gesa fdlh jkf'k osQ Hkkxksa esa vuqikr fn;k gks rc ge mUgsa izfr'kr esa Hkh cny
loQrs gSa A
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(c) fdlh jkf'k dk ?kVuk ;k c<+uk Hkh izfr'kr esa n'kkZ;k tk ldrk gS A
(d) fdlh oLrq osQ Ø;&foØ; esa gq, ykHk ;k gkfu dks Hkh izfr'kr esa n'kkZ;k tk

ldrk gS A
(e) m/kj fy, x, /u ij C;kt ifjdyu osQ fy, mldh nj izfr'kr esa gh nh tkrh

gS A mnkgj.k osQ fy, ` 800] 3 o"kZ osQ fy, 12 izfr'kr C;kt dh nj ij m/kj
fy;k x;k A
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8.1  Hkwfedk
vkius la[;kvksa dk vè;;u vius ifjos'k dh oLrqvksa osQ fxuus ls izkjaHk
fd;kA bl dk;Z esa iz;ksx dh xbZ la[;kvksa dks x.ku la[;k,¡ (counting

numbers) ;k izkÑr la[;k,¡ (natural numbers) dgk x;k FkkA ;s gSa 1] 2] 3]
4] ---A izkÑr la[;kvksa esa 0 dks lfEefyr djus ij gesa iw.kZ la[;k,¡ (whole

numbers), vFkkZr~ 0] 1] 2] 3] --- izkIr gqb±A blosQ ckn] iw.kk±d (integers)

izkIr djus osQ fy,] iw.kZ la[;kvksa esa izkÑr la[;kvksa osQ ½.kkRedksa (negatives)

dks lfEefyr fd;k x;kA --- &3] &2] &1] 0] 1] 2] 3 --- iw.kk±d gSaA bl
izdkj] geus la[;k i¼fr (number system) dks izkÑr la[;kvksa ls iw.kZ
la[;kvksa rd vkSj iw.kZ la[;kvksa ls iw.kk±dksa rd foLr`r fd;kA

vkidk fHkUuksa (fractions) ls Hkh ifjp; djk;k x;k FkkA ;s v'a k
gj

numerator

denominator









 , osQ

izdkj dh la[;k,¡ gksrh gSa] tgk¡ va'k ;k rks 0 ;k ,d èkukRed iw.kk±d gksrk gS rFkk gj] ,d
èkukRed iw.kk±d gksrk gSA vkius nks fHkUuksa dh rqyuk dh] muosQ lerqY; (equivalent) :i
(fHkUusa) Kkr fd, rFkk mu ij lHkh pkjksa vkèkkjHkwr lafØ;kvksa ;ksx] O;odyu (?kVkuk)] xq.ku
vkSj foHkktu dk vè;;u fd;kA

bl vè;k; eas] ge la[;k i¼fr dk vkSj vkxs foLrkj djsaxsA ge ifjes; la[;kvksa
(rational numbers) dh voèkkj.kk dk ifjp; nsdj mu ij ;ksx] O;odyu] xq.ku vkSj
foHkktu (Hkkx) dh lafØ;k,¡ djuk lh[ksaxsA

8.2  ifjes; la[;kvksa dh vko';drk
igys ge ns[k pqosQ gSa fd fdl izdkj la[;kvksa ls lac¼ foijhr (opposite) fLFkfr;ksa dks
O;Dr djus osQ fy, iw.kk±dksa dk iz;ksx fd;k tk ldrk gSA mnkgj.kkFkZ] ;fn ,d LFkku osQ nkb±
vksj 3 km nwjh dks 3 ls O;Dr fd;k tk,] rks mlh LFkku ls ckb± vksj dh 5 km nwjh dks &5

v
è;

k;
 
 
8ifjes; la[;k,¡

Rationalised 2023-24



xf.kr138

ls O;Dr fd;k tk ldrk gSA ;fn 150 # ds ykHk dks 150 ls O;Dr fd;k tk,] rks 100 #
dh gkfu dks –100 ls O;Dr fd;k tk ldrk gSA

blh izdkj dh vusd fLFkfr;k¡ gksrh gSa] ftuesa fHkUukRed la[;k,¡ (fHkUu) lac¼ gksrh gSaA

ge leqnz ry ls Åij 750 m dh Å¡pkbZ dks 
3

4
 km ls O;Dr dj ldrs gSaA D;k ge leqnz

ry ls uhps 750 m dh xgjkbZ dks km esa O;Dr dj ldrs gSa\ D;k ge leqnz ry ls uhps

3

4
 km dh xgjkbZ dks 

−3

4
 ls O;Dr dj ldrs gSa\ ge ns[k ldrs gSa fd 

−3

4
 u rks ,d iw.kk±d

gS vkSj u gh ,d fHkUuA ,slh la[;kvksa dks lfEefyr djus osQ fy,] gesa la[;k i¼fr dks
foLr`r djus dh vko';drk gSA

8.3  ifjes; la[;k,¡ D;k gSa \
'kCn ̂ ifjes;* (rational) dh mRifÙk] in ̂ vuqikr* (ratio) ls gqbZ gSA vki tkurs gSa fd vuqikr

3 % 2 dks 
3

2
 Hkh fy[kk tk ldrk gSA ;gk¡ 3 vkSj 2 izkÑr la[;k,¡ gSaA

blh izdkj] nks iw.kk±dksa p vkSj q (q ≠ 0) osQ vuqikr p : q dks 
p
q  fy[kk tk ldrk

gSA ;gh og :i gS ftlesa ifjes; la[;k,¡ O;Dr dh tkrh gSaA

,d ifjes; la[;k dks ,slh la[;k osQ :i esa ifjHkkf"kr fd;k tkrk gS] ftls 
p
q ,

osQ :i esa O;Dr fd;k tk losQ] tgk¡  p vkSj q iw.kk±d gSa rFkk q ≠  0 gSA

bl izdkj] 
4

5
 ,d ifjes; la[;k gSA ;gk¡ p = 4 gS vkSj q = 5 gSA

D;k 
−3

4
 Hkh ,d ifjes; la[;k gS\ gk¡] D;ksafd p = – 3 vkSj q = 4 iw.kk±d gSaA

l vkius 
3

8

4

8
1

2

3
, , , bR;kfn tSlh vusd fHkUu ns[kh gSaA lHkh fHkUu ifjes; la[;k,¡ gksrh gSaA

D;k vki bldk dkj.k crk ldrs gSa\ n'keyo la[;kvksa 0-5] 2-3] 0-333 bR;kfn osQ ckjs
esa D;k dgk tk ldrk gS\ bl izdkj dh izR;sd la[;k dks ,d lkekU; fHkUu osQ :i esa

fy[kk tk ldrk gS vkSj blhfy, ;s ifjes; la[;k,¡ gSaA mnkgj.kkFkZ]  0.5 = 
5

10
, 2.3 = 

23

10
,

0.333 = 
333

1000
 bR;kfnA
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iz;kl dhft,

1. D;k la[;k 
2

3−
 ifjes; la[;k gS\ blosQ ckjs esa lksfp,A

2. nl ifjes; la[;kvksa dh ,d lwph cukb,A

va'k vkSj gj

p
q  esa] iw.kk±d p va'k gS rFkk iw.kk±d q (≠ 0) gj gSA

bl izdkj] 
−3

7
 esa] – 3 va'k gS vkSj 7 gj gSA

,slh ik¡p ifjes; la[;k,¡ fyf[k,] ftuesa ls izR;sd dk

(a) va'k ,d ½.kkRed iw.kk±d gks vkSj gj ,d èkukRed iw.kk±d gksA

(b) va'k ,d èkukRed iw.kk±d gks vkSj gj ,d ½.kkRed iw.kk±d gksA

(c) va'k vkSj gj nksuksa ½.kkRed iw.kk±d gksaA

(d) va'k vkSj gj nksuksa èkukRed iw.kk±d gksaA

l D;k iw.kk±d Hkh ifjes; la[;k,¡ gSa\

fdlh Hkh iw.kk±d dks ,d ifjes; la[;k ekuk tk ldrk gSA mnkgj.kkFkZ] iw.kk±d –5 ,d ifjes;

la[;k gS] D;ksafd vki bls −5

1
 osQ :i esa fy[k ldrs gSaA iw.kk±d 0 dks Hkh 

0
0

2
=  ;k 

0

7

bR;kfn osQ :i esa fy[kk tk ldrk gSA vr% ;g Hkh ,d ifjes; la[;k gSA

bl izdkj] ifjes; la[;kvksa esa iw.kk±d vkSj fHkUu lfEefyr gksrs gSaA

lerqY; ifjes; la[;k,¡

,d ifjes; la[;k dks vyx&vyx va'kksa vkSj gjksa dk iz;ksx djrs gq, fy[kk tk ldrk gSA

mnkgj.kkFkZ] ifjes; la[;k 
2

3

−
 ij fopkj dhft,A

2

3

−
 =

2 2 4

3 2 6

− × −
=

×
A ge ns[krs gSa fd 

2

3

−
 ogh gS tks 

4

6

−
 gSA

lkFk gh]
2

3

−
 =

( ) ( )

( )

2 5 10

3 5 15

− × −
=

× − −
 gSA vr%] 

2

3

−
 ogh gS tks 

10

15−
 gSA

bl izdkj]
2

3

−
 = 

10

15
 =

10

15
 gSA ,slh ifjes; la[;k,¡ tks ijLij cjkcj gksa ,d nwljs

osQ lerqY; (equivalent) ;k rqY; dgh tkrh gSaA
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iqu%]
10

15−
 =

10

15

-
 (dSls\)

,d ifjes; la[;k osQ va'k vkSj gj dks ,d gh 'kwU;srj (non-zero) iw.kk±d
ls xq.kk djus ij] gesa nh gqbZ ifjes; la[;k osQ lerqY; (;k rqY;) ,d vU;
ifjes; la[;k izkIr gksrh gSA ;g Bhd lerqY; fHkUu izkIr djus tSlk gh gSA

xq.kk dh rjg] ,d gh 'kwU;srj iw.kk±d ls va'k vkSj gj dks Hkkx nsus ij Hkh
lerqY; ifjes; la[;k,¡ izkIr gksrh gSaA mnkgj.kkFkZ]

10

–15
 = 

( )

( )

10 –5 –2

–15 –5 3

÷
=

÷
     ,     

–12

24
 = 

12 12 1

24 12 2

− ÷ −
=

÷

  ge
2

3

-
 dks 

2 10
,

3 15

-
-  dks 

10

15
-  bR;kfn] fy[krs gSaA

8.4  èkukRed vkSj ½.kkRed ifjes; la[;k,¡

ifjes; la[;k 2

3
 ij fopkj dhft,A bl la[;k osQ va'k vkSj gj nksuksa gh èkukRed iw.kk±d gSaA

,slh ifjes; la[;k dks ,d èkukRed ifjes; la[;k dgrs gSaA vr%]  
3

8

5

7

2

9
, ,  bR;kfn èkukRed

ifjes; la[;k,¡ gSaA

3

5

−
 dk va'k ,d ½.kkRed iw.kk±d gS] tcfd bldk gj ,d èkukRed iw.kk±d

gSA ,slh ifjes; la[;k dks ½.kkRed ifjes; la[;k dgrs gSaA vr%

5 3 9
, ,

7 8 5

− − −
 bR;kfn ½.kkRed ifjes; la[;k,¡ gSaA

l D;k 8

3−
 ,d ½.kkRed la[;k gS\ ge tkurs gSa fd 

8

3−
 = 

8 ( 1)

3 ( 1)

¥ -

- ¥ -
 = 

8

3

−

gS] rFkk 
8

3

−
 ,d ½.kkRed ifjes; la[;k gSA vr%] 

8

3−
 ,d ½.kkRed

ifjes; la[;k gSA

blh izdkj] 
5 6 2

, ,
7 5 9− − −

 bR;kfn lHkh ½.kkRed ifjes; la[;k,¡ gSaA è;ku

nhft, fd buosQ va'k èkukRed gSa rFkk gj ½.kkRed gSaA

l la[;k 0 u rks ,d èkukRed ifjes; la[;k gS vkSj u gh ,d ½.kkRed ifjes; la[;kA

l
3

5

−

−
 osQ ckjs esa D;k dgk tk ldrk gS\

iz;kl dhft,
fjDr LFkkuksa dks Hkfj, %

(i)
5 25 15

4 16

−
= = =

(ii)
3 9 6

7 14

− −
= = =

iz;kl dhft,
1. D;k 5 ,d èkukRed ifjes;

la[;k gS\

2. ik¡p vkSj èkukRed ifjes;
la[;k,¡ fyf[k,A

iz;kl dhft,
1. D;k &8 ,d ½.kkRed

ifjes; la[;k gSA

2. ik¡p vkSj ½.kkRed
ifjes; la[;k,¡
fyf[k,A
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vki ns[ksaxs fd 
( )

( )

3 13 3

5 5 1 5

− × −−
= =

− − × −
 gSA vr%] 

3

5

−

−
 ,d èkukRed ifjes; la[;k gSA bl

izdkj] 
2 5

, ,
5 3

− −

− −
 bR;kfn èkukRed ifjes; la[;k,¡ gSaA

fuEufyf[kr esa ls dkSu&lh la[;k,¡ ½.kkRed ifjes; la[;k,¡ gSa\

(i)
2

3

−
(ii)

5

7
(iii)

3

5−
(iv) 0 (v)

6

11
(vi)

2

9

−

−

8.5  ,d la[;k js[kk ij ifjes; la[;k,¡

vki ;g tkurs gSa fd ,d la[;k js[kk ij iw.kk±dksa dks fdl izdkj fu:fir fd;k tkrk gSA vkb,
,slh gh ,d la[;k js[kk [khapsaA

0 osQ nkb± vksj osQ ¯cnqvksa dks + fpÉ ls O;Dr djrs gSa vkSj ;s èkukRed iw.kk±d n'kkZrs gSaA
0 ls ckb± vksj osQ ¯cnqvksa dks – fpÉ ls O;Dr djrs gSa vkSj ;s ½.kkRed iw.kk±d n'kkZrs gSaA

la[;k js[kk ij fHkUuksa osQ fu:i.k ls Hkh vki ifjfpr gSaA
vkb, vc ns[ksa fd ifjes; la[;k,¡ la[;k js[kk ij fdl izdkj fu:fir dh tk ldrh gSa\

vkb, la[;k js[kk ij la[;k −
1

2
 dks fu:fir djsaA

tSlk fd /ukRed iw.kk±dksa dh fLFkfr esa fd;k x;k Fkk] èkukRed ifjes; la[;kvksa dks 0
osQ nkb± vksj vafdr fd;k tk,xk rFkk ½.kkRed ifjes; la[;kvksa dks 0 osQ ckb± vksj vafdr
fd;k tk,xkA

0 osQ fdl vksj vki −
1

2
 dks vafdr djsaxs\ ½.kkRed ifjes; la[;k gksus osQ dkj.k bls

0 osQ ckb± vksj vafdr fd;k tk,xkA
vki tkurs gSa fd la[;k js[kk ij iw.kk±dksa dks vafdr djrs le;] mÙkjksÙkj iw.kk±dksa dks leku

varjkyksa ij vafdr fd;k tkrk gSA lkFk gh] la[;kvksa 1 vkSj &1 dk ;qXe la[;k 0 ls lenwjLFk
gSaA blh izdkj] 2 vkSj –2 rFkk 3 vkSj –3 Hkh lenwjLFk gSaA

blh izdkj] ifjes; la[;k,¡ 
1

2
 vkSj −

1

2
Hkh 0 ls lenwjLFk gksaxhA ge tkurs gSa fd ifjes;

la[;k 
1

2
dks fdl izdkj la[;k js[kk ij vafdr fd;k tkrk gSA ;g ml ¯cnq ij vafdr fd;k

iz;kl dhft,
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tkrk gS] tks 0 vkSj 1 ls cjkcj nwjh (Bhd chp esa) ij gSA vFkkZr~ 0 vkSj 1 dh vkèkh nwjh

ij gSA blfy,] −
1

2
 dks 0 vkSj –1 dh vkèkh nwjh ij vafdr fd;k tk,xkA

ge tkurs gSa fd 
3

2
 dks la[;k js[kk ij fdl izdkj vafdr fd;k tkrk gSA bls 0 osQ nkb±

vksj 1 vkSj 2 osQ chp esa vkèkh nwjh ij vafdr fd;k tkrk gSA vkb, vc la[;k js[kk ij 
3

2

−

dks vafdr djsaA ;g 0 osQ ckb± vksj mruh gh nwjh ij vafdr gksxk ftruh nwjh 0 vkSj 
3

2
 osQ

chp gSA

?kVrs gq, Øe esa 
1 2

, ( 1)
2 2

- -
= - , 

3 4
, ( 2)

2 2

− −
= − , bR;kfn izkIr gSaA blls ;g iznf'kZr

gksrk gS fd 
3

2

−
 la[;kvksa – 1 vkSj – 2 osQ chp esa vkèkh nwjh ij fLFkr (;k vafdr) gksxkA

blh izdkj] 
−5

2
 vkSj 

−7

2
 dks la[;k js[kk ij vafdr dhft,A

blh izdkj] −
1

3
 la[;k js[kk ij 0 osQ ckb± vksj 'kwU; ls mruh gh nwjh ij gksxh ftruh fd

1

3
 'kwU; ls nkb± vksj gSA

vr% tSlk fd Åij fd;k x;k gS] −
1

3
 dks la[;k js[kk ij fu:fir fd;k tk ldrk gSA ,d

ckj] gesa −
1

3
 dks la[;k js[kk ij fu:fir djuk vk tk, rks] ge 

2 4 5
, ,

3 3 3
− − − , . . . bR;kfn

dks la[;k js[kk ij fu:fir dj ldrs gSaA fofHkUu gjksa okyh vU; ifjes; la[;kvksa dks Hkh blh
izdkj la[;k js[kk ij fu:fir fd;k tk ldrk gSA

8.6  ekud :i esa ifjes; la[;k,¡
fuEufyf[kr ifjes; la[;kvksa dks nsf[k, %

3

5

5

8

2

7

7

11
, , ,

− −

−3

2

−1

2

0

2
0= ( )

1

2

2

2
1= ( )

3

2

4

2
2= ( )( )

4
2

2

−
= − ( )

2
1

2

−
= −
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bu lHkh ifjes; la[;kvksa osQ gj èkukRed iw.kk±d gSa rFkk va'k vkSj gjksa osQ chp esa osQoy 1
lkoZ xq.ku[kaM (common factor) gSA lkFk gh] ½.kkRed fpÉ (&) osQoy va'k esa gh fLFkr gSA

,slh ifjes; la[;kvksa dks ekud :i (standard form) esa O;Dr dh xbZ ifjes; la[;k,¡
dgk tkrk gSA

,d ifjes; la[;k ekud :i eas O;Dr dh gqbZ dgh tkrh gS] ;fn mldk gj èkukRed
iw.kk±d gks rFkk mlosQ va'k vkSj gj eas 1 osQ vfrfjDr dksbZ lkoZ xq.ku[kaM u gksA

;fn dksbZ ifjes; la[;k ekud :i eas ugha gS] rks mls mlosQ ekud :i esa O;Dr fd;k
tk ldrk gSA

Lej.k dhft, fd fHkUuksa dks muosQ U;wure :iksa esa O;Dr djus osQ fy,] geus muosQ va'kksa
vkSj gjksa dks ,d gh 'kwU;srj iw.kk±d ls Hkkx fn;k FkkA ge blh fofèk dk iz;ksx ifjes; la[;kvksa
dks muosQ ekud :iksa esa O;Dr djus esa djsaxsA

mnkgj.k 1
45

30

−
 dks ekud :i eas O;Dr dhft,A

gy gesa izkIr gS %
45 45 3 15 15 5 3

30 30 3 10 10 5 2

− − ÷ − − ÷ −
= = = =

÷ ÷

gesa nks ckj Hkkx nsuk iM+kA igyh ckj 3 ls vkSj fiQj 5 lsA bls fuEufyf[kr izdkj ls Hkh
fd;k tk ldrk Fkk %

45 45 15 3

30 30 15 2

− − ÷ −
= =

÷

bl mnkgj.k esa nsf[k, fd 15] la[;kvksa 45 vkSj 30 dk e-l- gSA

bl izdkj] ,d ifjes; la[;k dks ekud :i esa O;Dr djus osQ fy,] ge mlosQ va'k vkSj
gj dks muosQ e-l- ls] ½.k fpÉ ij fcuk dksbZ è;ku fn, (;fn dksbZ gks)] Hkkx nsrs gSaA (½.k
fpÉ ij è;ku uk nsus dk dkj.k ge vxyh d{kkvksa esa i<+saxs)

;fn gj esa ½.kkRed fpÉ gS] rks ^&e-l-* ls Hkkx nhft,A
mnkgj.k 2 ekud :i esa cnfy, %

(i)
36

24−
(ii)

3

15

−

−

gy
(i) 36 vkSj 24 dk e-l- 12 gSA

vr%] ekud :i va'k vkSj gj dks  –12 ls Hkkx nsus ij izkIr gksxkA

bl izdkj] 
36

24

36 12

24 12

3

2−
=

÷ −( )

− ÷ −( )
=

−

(ii) 3 vkSj 15 dk e-l- 3 gSA

bl izdkj] 
−

−
=

− ÷ −( )

− ÷ −( )
=

3

15

3 3

15 3

1

5
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iz;kl dhft,

ekud :i Kkr dhft,  (i)   
−18

45
(ii)   

−12

18

8.7  ifjes; la[;kvksa dh rqyuk
ge ;g tkurs gSa fd nks iw.kk±dksa ;k nks fHkUuksa dh rqyuk fdl izdkj dh tkrh gS rFkk ;g Hkh
fd buesa dkSu cM+k gS vkSj dkSu NksVkA vkb, vc ns[ksa fd nks ifjes; la[;kvksa dh rqyuk fdl
izdkj dh tk ldrh gSA

l
2

3
 vkSj 

5

7
tSlh nks èkukRed ifjes; la[;kvksa dh rqyuk Bhd mlh izdkj dh tk ldrh

gS] tSlk fd ge fHkUuksa dh fLFkfr osQ fy, igys i<+ pqosQ gaSA

l esjh us nks ½.kkRed ifjes; la[;kvksa 
1

2
-  vkSj −

1

5
 dh rqyuk la[;k js[kk dk iz;ksx djrs

gq, dhA mls Kkr Fkk fd nks iw.kk±dksa esa og iw.kk±d cM+k Fkk tks nwljs iw.kk±d osQ nkb± vksj
fLFkr FkkA
mnkgj.kkFkZ] la[;k js[kk ij iw.kk±d 5 iw.kk±d 2 osQ nkb± vksj fLFkr gS rFkk 5 > 2 gSA la[;k
js[kk ij iw.kk±d µ2 iw.kk±d µ5 osQ nkb± vksj fLFkr gS rFkk – 2 > – 5 gSA
mlus bl fofèk dk iz;skx ifjes; la[;kvksa osQ fy, Hkh fd;kA mls irk Fkk fd la[;k js[kk

ij ifjes; la[;kvksa dks fdl izdkj vafdr (fu:fir) fd;k tkrk gSA mlus 
1

2
-  vkSj

−
1

5
 dks uhps n'kkZ, vuqlkj vafdr fd;k%

D;k mlus nksuksa ¯cnq lgh izdkj ls vafdr fd, gSa\ mlus dSls vkSj D;ksa 
1

2
-  dks −

5

10

rFkk −
1

5
 dks −

2

10
 esa cnyk\ mls Kkr gqvk fd ifjes; la[;k −

1

5
 ifjes; la[;k

1

2
- osQ nkb± vksj fLFkr gSA bl izdkj] −

1

5
>

1

2
-  gS ;k 

1

2
- < −

1

5
 gSA

D;k vki −
3

4
 vkSj −

2

3
 dh rFkk −

1

3
 vkSj −

1

5
 dh rqyuk dj ldrs gSa\

ge fHkUuksa osQ vius vè;;u ls ;g tkurs gSa fd 
1

5
<

1

2
 gSA lkFk gh] esjh us 

1

2
-  vkSj −

1

5

osQ fy, D;k izkIr fd;k\ D;k ;g bldk Bhd foijhr ugha FkkA

−
=

−1

2

5

10

−
=

−1

5

2

10

–1 0 1
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vki ns[krs gSa fd  
1

2
>

1

5
 gS] ijarq 

1

2
- < −

1

5
 gSA

D;k vki −
3

4
 vkSj −

2

3
 rFkk −

1

2
 vkSj −

1

5
 osQ fy, Hkh blh izdkj dk ifj.kke ns[krs gSa\

esjh dks ;kn vkrk gS fd mlus iw.kk±dksa esa i<+k Fkk fd  4 > 3 gS] ijarq – 4 < –3 gS_ 5 > 2

gS] ijarq –5 < –2 bR;kfnA

l ½.kkRed ifjes; la[;kvksa osQ ;qXeksa dh fLFkfr Hkh Bhd blh izdkj gSA nks ½.kkRed
ifjes; la[;kvksa dh rqyuk djus osQ fy,] ge mudh rqyuk muosQ fpÉksa dks NksM+rs gq,
djrs gSa vkSj ckn esa vlfedk (inequality) osQ fpÉ dks mYVk dj (cny) nsrs gSaA

mnkgj.kkFkZ] −
7

5
 vkSj −

5

3
, dh rqyuk djus osQ fy,] igys ge 

7

5
 vkSj 

5

3
 dh rqyuk djrs gSaA

gesa 
7

5
 < 

5

3
 izkIr gksrk gS vkSj blls ge fu"d"kZ fudkyrs gSa fd 

−
>

−7

5

5

3
 gSA

,sls ik¡p ;qXe vkSj yhft, vkSj fiQj mudh rqyuk dhft,A

dkSu cM+k gS % −
3

8
 ;k −

2

7
?; −

4

3
 ;k −

3

2
?

l ,d ½.kkRed vkSj èkukRed ifjes; la[;k dh rqyuk lqLi"V gSA la[;k js[kk ij] ,d
½.kkRed ifjes; la[;k 'kwU; osQ ckb± vksj fLFkr gksrh gS rFkk ,d èkukRed ifjes; la[;k
'kwU; osQ nkb± vksj fLFkr gksrh gSA vr%] ,d ½.kkRed ifjes; la[;k lnSo ,d èkukRed
ifjes; la[;k ls NksVh gksrh gSA

bl izdkj − <
2

7

1

2
 gSA

l ifjes; la[;kvksa 
3

5

−

−
 vkSj 

2

7

−

−
 dh rqyuk djus osQ fy, igys mUgsa ekud :i eas cnfy,

vkSj fiQj mudh rqyuk dhft,A

mnkgj.k 3 D;k 
4

9−
 vkSj 

−16

36
 ,d gh ifjes; la[;k dks fu:fir djrs gSa\

gy gk¡] D;ksafd 
4 4 ( 4) 16

–9 9 ( 4) 36

× − −
= =

− × −
 ;k 

16 16 4 4

36 36 4 9

− − ÷ −
= =

÷ − −
 gSA

8.8  nks ifjes; la[;kvksa osQ chp esa ifjes; la[;k,¡
js'kek 3 vkSj 10 osQ chp esa iw.kZ la[;k,¡ fxuuk pkgrh FkhA mldks viuh fiNyh d{kkvksa ls
;g Kkr Fkk fd 3 vkSj 10 osQ chp esa Bhd 6 iw.kZ la[;k,¡ gksaxhA blh izdkj] og µ3 vkSj
3 osQ chp iw.kk±dksa dh la[;k Hkh Kkr djuk pkgrh FkhA µ3 vkSj 3 osQ chp esa iw.kk±d
µ2] µ1] 0] 1 vkSj 2 gSaA bl izdkj] µ3 vkSj 3 osQ chp Bhd 5 iw.kk±d gSaA
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D;k µ3 vkSj µ2 osQ chp dksbZ iw.kk±d gSa\ ugha] µ3 vkSj µ2 osQ chp dksbZ iw.kk±d ugha
gSA nks Øekxr iw.kk±dksa osQ chp iw.kk±dksa dh la[;k 0 gksrh gSA
bl izdkj] ge izkIr djrs gSa fd nks iw.kk±dksa osQ chp esa iw.kk±dksa dh la[;k lhfer ifjfer ;k
(finite) gksrh gSA
D;k ;g ifjes; la[;kvksa dh fLFkfr esa Hkh gksxk\

js'kek us nks ifjes; la[;k,¡ 
3

5

−
 vkSj 

1

3

−
 yhaA

mlus bUgsa leku gj okyh ifjes; la[;kvksa esa cny fy;kA

vr%]
3 9

5 15

− −
=  vkSj 

1 5

3 15

− −
=  gSA

gesa izkIr gS fd  
9 8 7 6 5

15 15 15 15 15

− − − − −
< < < <  gS] ;k 

3 8 7 6 1

5 15 15 15 3

− − − − −
< < < <  gSA

bl izdkj] og 
3

5

−
 vkSj 

1

3

−
 osQ chp esa ifjes; la[;k,¡ 

8 7 6
, ,

15 15 15

− − −
 Kkr dj ldhA

D;k 
3

5

−
 vkSj 

1

3

−
 osQ chp esa osQoy ifjes; la[;k,¡ 

8 7 6
, ,

15 15 15

− − −
 gh gSa\

gesa izkIr gS fd
3 18

5 30

− −
=  vkSj 

3 16

15 30

− −
= gSA

lkFk gh]
18 17 16

30 30 30

− − −
< <  gSA vFkkZr~ 

3 17 8

5 30 15

− − −
< <  gSA

vr%]
3 17 8 7 6 1

5 30 15 15 15 3

− − − − − −
< < < < <  gSA

bl izdkj] 
1

3

−
 vkSj 

3

5

−
 osQ chp ge ,d vkSj ifjes; la[;k Kkr djus esa liQy gks x,A

bl fofèk dk iz;ksx djosQ] vki nks fHkUu&fHkUu ifjes; la[;kvksa osQ chp esa ftruh pkgsa mruh
ifjes; la[;k,¡ Kkr dj ldrs gSaA

mnkgj.kkFkZ]
3 3 30 90

5 5 30 150

− − × −
= =

×
vkSj 

1 1 50 50

3 3 50 150

− − × −
= =

×
 gSA

gesa 
90

150

−
 vkSj 

50

150

−
 osQ chp esa] vFkkZr~ 

3

5

−
 vkSj 

1

3

−
 osQ chp esa 39

ifjes; la[;k,¡ 
89 88 87 51

, ,, ...,
150 150 150 150

− − − −
 izkIr djrs gSaA

vki ;g Kkr djsaxs fd ;g lwph dHkh lekIr ugha gksxhA

D;k vki 
5

3

−
vkSj 

8

7

−
 osQ chp esa ik¡p ifjes; la[;k,¡ fy[k ldrs gSa\

ge nks ifjes; la[;kvksa osQ chp esa vlhfer (;k vifjfer :i ls vusd)
ifjes; la[;k,¡ Kkr dj ldrs gSaA

iz;kl dhft,

5

7

−
 vkSj 

3

8

−
 osQ chp esa

ik¡p ifjes; la[;k,¡ Kkr
dhft,A
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mnkgj.k 4 – 2 vkSj – 1 osQ chp esa rhu ifjes; la[;k,¡ fyf[k,A

gy vkb, –1 vkSj –2 dks gj 5 okyh ifjes; la[;kvksa osQ :i esa fy[ksaA

gesa izkIr gS fd –1 = 
−5

5
 vkSj –2 = 

−10

5
 gSA

vr%]
−

<
−

<
−

<
−

<
−

<
−10

5

9

5

8

5

7

5

6

5

5

5
 gS] ;k − <

−
<

−
<

−
<

−
< −2

9

5

8

5

7

5

6

5
1 gSA

–2 vkSj –1 osQ chp rhu ifjes; la[;k,¡ 
− − −9

5

8

5

7

5
, ,  gksaxhA

(vki 
9 8 7

, ,
5 5 5

− − −
 vkSj 

−6

5
 esa ls dksbZ lh Hkh rhu ifjes; la[;k,¡ ys ldrs gSaA)

mnkgj.k 5 fuEufyf[kr izfr:i (Pattern) esa] pkj vkSj la[;k,¡ fyf[k, %
1 2 3 4

, , , ,...
3 6 9 12

- - - -

gy gesa izkIr gS %
−

=
− ×

×

−
=

− ×

×

−
=

− ×

×

2

6

1 2

3 2

3

9

1 3

3 3

4

12

1 4

3 4
, ,

vFkok
− ×

×

1 1

3 1
= 

− − ×

×
=

− − ×

×
=

− − ×

×
=

−1

3

1 2

3 2

2

6

1 3

3 3

3

9

1 4

3 4

4

12
, , ,  gSA

bl izdkj] bu la[;kvksa esa ge ,d izfr:i ns[krs gSaA

vU; la[;k,¡  
− ×

×
=

− − ×

×
=

− − ×

×
=

−1 5

3 5

5

15

1 6

3 6

6

18

1 7

3 7

7

21
, ,  gksaxhA

iz'ukoyh 8.1

1. fuEufyf[kr ifjes; la[;kvksa osQ chp esa ik¡p ifjes; la[;k,¡ fyf[k, %

(i) –1 vkSj 0 (ii) –2 vkSj –1 (iii)
4

5

-
 vkSj 

2

3

-
(iv)

1

2
- vkSj 

2

3

2. fuEufyf[kr izfr:iksa esa ls izR;sd esa pkj vkSj ifjes; la[;k,¡ fyf[k, %

(i)
− − − −3

5

6

10

9

15

12

20
, , , ,..... (ii)

− − −1

4

2

8

3

12
, , ,.....

(iii)
−

− − −

1

6

2

12

3

18

4

24
, , , ,..... (iv)

−

− − −

2

3

2

3

4

6

6

9
, , , ,.....

3. fuEufyf[kr osQ lerqY; pkj ifjes; la[;k,¡ fyf[k, %

(i)
−2

7
(ii)

5

3−
(iii)

4

9
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4. ,d la[;k js[kk [khafp, vkSj ml ij fuEufyf[kr ifjes; la[;kvksa dks fu:fir dhft, %

(i)
3

4
(ii)

−5

8
(iii)

−7

4
(iv)

7

8

5. ,d la[;k js[kk ij ¯cnq  P, Q, R, S, T, U,  A vkSj B bl izdkj gSa fd TR = RS = SU

rFkk AP = PQ = QB gSA P, Q, R vkSj S ls fu:fir ifjes; la[;kvksa dks fyf[k,A

6. fuEufyf[kr esa ls dkSu&ls ;qXe ,d gh ifjes; la[;k dks fu:fir djrs gSa\

(i)
−7

21
 vkSj 

3

9
d (ii)

−16

20
a vkSj 

−

20

25
d (iii)

−

−

2

3
a vkSj 

2

3
d

(iv)
−3

5
a vkSj 

−12

20
d (v)

8

5−
a vkSj 

24

15

−
nd (vi)

1

3
a vkSj 

1

9
d

−

(vii)
−

−

5

9
a vkSj 

−

5

9
d

7. fuEufyf[kr ifjes; la[;kvksa dks muosQ ljyre :i eas fyf[k, %

(i)
−8

6
(ii)

25

45
(iii)

− 44

72
(iv)

−8

10

8. laosQrksa  >, <, vkSj = esa ls lgh laosQr pqu dj fjDr LFkkuksa dks Hkfj, %

(i)
−5

7

2

3
(ii)

− −4

5

5

7
(iii)

−

−

7

8

14

16

(iv)
− −8

5

7

4
(v)

1

3

1

4−

−
(vi)

5

11

5

11−

−

(vii) 0
7

6

−

9. fuEufyf[kr esa izR;sd esa ls dkSu&lh la[;k cM+h gS\

(i)
2

3

5

2
, (ii)

− −5

6

4

3
, (iii)

−

−

3

4

2

3
,

(iv)
−1

4

1

4
, (v) − −3

2

7
3

4

5
,

10. fuEufyf[kr ifjes; la[;kvksa dks vkjksgh Øe esa fyf[k, %

(i)
− − −3

5

2

5

1

5
, , (ii)

�
, ,

1

3

2

9

4

3

− −
(iii)

− − −3

7

3

2

3

4
, ,
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8.9  ifjes; la[;kvksa ij lafØ;k,¡

vki tkurs gSa fd iw.kk±dksa rFkk fHkUuksa dks fdl izdkj tksM+k] ?kVk;k] xq.kk vkSj Hkkx fd;k tkrk
gSA vkb, bu vkèkkjHkwr lafØ;kvksa dk ifjes; la[;kvksa ij vè;;u djsaA

8.9.1  ;ksx

l vkb, leku gj okyh nks ifjes; la[;kvksa] eku yhft, 7

3
 vkSj 5

3
d

− ] dks tksM+saA

ge 
7

3

5

3
+

−







  Kkr djrs gSa A

la[;k js[kk ij] gesa izkIr gksrk gS %

nks Øekxr ¯cnqvksa osQ chp dh nwjh 
1

3
gSA vr%] 

7

3
 esa 

−5

3
 tksM+us dk vFkZ gS fd 7

3
osQ

ckb± vksj 5 dne pysaA ge dgk¡ igq¡prs gSa\ ge 
2

3
 ij igq¡prs gSaA vr%] 

7

3

5

3

2

3
+

−







 = gSA

vkb, bldks bl izdkj djus dk iz;Ru djsa %
7

3

5

3

7 5

3

2

3
+

−( )
=

+ −( )
=

gesa ogh mÙkj izkIr gksrk gSA

6

5

2

5

3

7

5

7
+

−( )
+

−( )
,  dks mijksDr nksuksa fofèk;ksa ls Kkr

dhft, vkSj tk¡p djsa fd D;k nksuksa mÙkj leku gSaA

blh izdkj] 
−

+
7

8

5

8
 fuEufyf[kr gksxk %

gesa D;k izkIr gksrk gS\

lkFk gh] 
−

+ =
− +

=
7

8

5

8

7 5

8
?  D;k nksauksa eku leku gSa\

−3

3

−2

3

−1

3

0

3

1

3

2

3

3

3

4

3

5

3

6

3

7

3

8

3

−7

8

−6

8

−5

8

−4

8

−3

8

−2

8

−1

8

0

8

1

8

2

8

3

8

5

8

4

8

iz;kl dhft,
−

+
13

7

6

7
 rFkk 19

5

7

5
+

−







  Kkr dhft,%
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bl izdkj] ge ns[krs gSa fd leku gj okyh ifjes; la[;kvksa dks tksM+rs le;] ge] gj dks
ogh j[krs gq,] va'kksa dks tksM+ nsrs gSaA

bl izdkj] 
−

+ =
− +

=
−11

5

7

5

11 7

5

4

5
 gSA

l ge vyx&vyx gjksa okyh nks ifjes; la[;kvksa dks fdl izdkj tksM+sa\ fHkUuksa dh rjg] ge
igys bu gjksa dk y-l- Kkr djrs gSaA fiQj ge ,slh lerqY; ifjes; la[;k,¡ Kkr djrs
gSa] ftuosQ gj ;g y-l- gksaA blosQ ckn ge bu nksuksa ifjes; la[;kvksa dks tksM+rs gSaA

mnkgj.kkFkZ] vkb, − −7

5

2

3
vkSj  dks tksM+sa A   5 vkSj 3 dk y-l- 15 gSA

vr%] 
−

=
−7

5

21

15
 vkSj 

−
=

−2

3

10

15
d  gSA

bl izdkj 
−

+








 =

−
+

−









7

5

21

15

10

15

–2

3
=

−31

15
 gqvkA

;ksT; izfrykse %
−

+ =
4

7

4

7
 fdlosQ cjkcj gksxk\

−
+ =

− +
=

4

7

4

7

4 4

7
0 gSA lkFk gh] 

4

7

4

7
0+

−







 =  gS

blh izdkj] 
−

+ = = +
−









2

3

2

3
0

2

3

2

3
 gSA

vkidks ;kn gksxk fd iw.kk±dksa esa] – 2 dk ;ksT; izfrykse (additive

inverse) 2 gS] rFkk 2] iw.kk±d – 2 dk ;ksT; izfrykse gksrk gSA

ifjes; la[;kvksa osQ fy,] ge dgrs gSa fd 
− 4

7
 ifjes; la[;k 

4

7

dk ;ksT; izfrykse gS rFkk 
4

7
 ifjes; la[;k 

− 4

7
 dk ;ksT; izfrykse gSA

blh izdkj] 
−2

3
 ifjes; la[;k 

2

3
 dk ;ksT; izfrykse gS rFkk 

2

3
 ifjes;

la[;k 
−2

3
  dk ;ksT; izfrykse gSA

mnkgj.k 6 lriky fdlh LFkku P ls iwoZ fn'kk esa 
2

3
 km

pyrk gS vkSj fiQj ogk¡ ls if'pe fn'kk esa 1
5

7
 km

pyrk gSA vc og P ls dgk¡ fLFkr gksxk\

gy vkb, iwoZ fn'kk esa pyh xbZ nwjh dks èkukRed fpÉ ls O;Dr djsaA blfy,]
if'pe fn'kk eas pyh xbZ nwjh dks ½.kkRed fpÉ ls O;Dr fd;k tk,xkA

iz;kl dhft,
Kkr dhft, %

(i)
3 2

7 3

−
+

(ii)
−

+
−2

3

5

6

3

11
,

iz;kl dhft,

3 9
,

9 11

- -
 vkSj 

5

7
 osQ

;ksT; izfrykse D;k gSa\
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P
<

bl izdkj] ¯cnq P ls lriky dh nwjh (km esa) gksxh %

2

3
1

5

7
+ −









 =

2

3

12

7

2 7

3 7

12 3

7 3
+

−( )
=

×

×
+

−( ) ×

×

=
14 36 22

21 21

− −
= = −1

1

21

D;ksafd ;g ½.kkRed gS] blfy, lriky P ls if'pe dh vksj 1
1

21
 km dh nwjh ij gSA

8.9.2  O;odyu (?kVkuk)

lfork us nks ifjes; la[;kvksa 
5

7
 vkSj 

3

8
dk varj bl fofèk ls izkIr fd;k %

5 3

7 8
−  =

40 21 19

56 56

−
=

iQjhnk tkurh Fkh fd nks iw.kk±dksa a vkSj b osQ fy,] a – b = a + (– b) fy[kk tk ldrk gSA

mlus ,slk ifjes; la[;kvksa osQ fy, Hkh fd;k vkSj Kkr fd;k fd 
5 3 5 ( 3) 19

7 8 7 8 56

-
- = + =  gSA

nksuksa us ,d gh (leku) varj izkIr fd;kA

nksuksa fofèk;ksa ls] 
7

8

5

9

3

11

8

7
− −,  Kkr djus dk iz;Ru dhft,A D;k vkidks leku mÙkj

izkIr gksrs gSa\
vr% ge dgrs gSa fd nks ifjes; la[;kvksa dks ?kVkrs (O;odyu djrs) le;] ?kVk, tkus

okyh la[;k osQ ;ksT; izfrykse dks vU; ifjes; la[;k esa tksM+ nsuk pkfg,A

bl izdkj, 1
2

3
2

4

5

5

3

14

5
− = −  = 

5

3
 + 

14

5
 dk ;ksT; izfrykse

5 ( 14)

3 5

-
= +  =

−
= −

17

15
1

2

15
 gSA

2

7

5

6
−

−







 ? D;k gksxk\

2

7

5

6

2

7
−

−







 = +

−









5

6
 dk ;ksT; izfrykse

= + = =
2

7

5

6

47

42
1

5

42

8.9.3  xq.ku

vkb, ifjes; la[;k 
−3

5
 dks 2 ls xq.kk djsa] vFkkZr~ ge 

−
×

3

5
2  Kkr djsaA

la[;k js[kk ij bldk vFkZ gksxk 
3

5
 fd ckb± vksj nks dne pyukA

iz;kl dhft,
Kkr dhft,

(i)
7 2

9 5
− (ii)

( )11
2

5 3

−
−

−6

5

−5

5

−4

5

−3

5

−2

5

−1

5

0

5
0( )=

1

5

2

5

3

5
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ge dgk¡ igq¡prs gSa\ ge 
−6

5
 ij igq¡prs gSaA vkb, ge bldks fHkUuksa okyh fofèk ls Kkr djsaA

3 3 2 6
2

5 5 5

− − × −
× = =

ge mlh ifjes; la[;k ij igq¡p tkrs gSaA

nksuksa fofèk;ksa dk iz;ksx djrs gq,] 
4

3
7

−
×  vkSj 

6
4

5

−
× , dks Kkr dhft,A vki D;k ns[krs gSa\

vr%] ge Kkr djrs gSa fd ,d ifjes; la[;k dks ,d èkukRed iw.kk±d ls xq.kk djus ij]
ge va'k dks ml iw.kk±d ls xq.kk dj nsrs gSa rFkk gj dks ogh j[krs gSaA
vkb, vc ,d ifjes; la[;k dks ,d ½.kkRed iw.kk±d ls xq.kk djsaA

2
× ( 5)

9

−
−  = 

2 × ( 5) 10

9 9

− −
=

;kn jf[k, fd –5 dks =
−5

1
 fy[kk tk ldrk gSA

vr%]
2 5

×
9 1

− −
 =  

( )2 × 510

9 9 ×1

− −
=  gSA

blh izdkj]
3

× ( 2)
11

−  =
3× ( 2) 6

11×1 11

− −
=  gSA

mijksDr isz{k.kksa osQ vkèkkj ij] ge Kkr djrs gSa fd 
−

× =
− ×

×
=

−3

8

5

7

3 5

8 7

15

56
 gSA

vr%] tSlk fd geus fHkUuksa dh fLFkfr esa fd;k Fkk] ge nks ifjes; la[;kvksa dks fuEufyf[kr
fofèk ls xq.kk djrs gSa %
pj.k 1 % nksuksa ifjes; la[;kvksa osQ va'kksa dk xq.kk dhft,A
pj.k 2 % nksuksa ifjes; la[;kvksa osQ gjksa dk xq.kk dhft,A

pj.k 3 % xq.kuiQy dks 
pj.k 1 eas izkIr ifj.kke
pj.k 2 eas izkIr ifj.kke

 osQ :i eas fyf[k,A

bl izdkj] −
× =

− ×

×
=

−3

5

2

7

3 2

5 7

6

35
 gSA

lkFk gh
5 9 ( 5) ( 9) 45

8 7 8 7 56

− − − × − 
× = = 

× 
 gSA

8.9.4  foHkktu

fHkUuksa osQ O;qRØeksa (reciprocals) osQ ckjs esa ge igys i<+ pqosQ gSaA 
2

7
 dk O;qRØe D;k gS\

;g 
7

2
gSA ge bl voèkkj.kk dks 'kwU;srj ifjes; la[;kvksa osQ O;qRØeksa osQ fy, Hkh ykxw djrs gSaA

bl izdkj] 
−2

7
 dk O;qRØe 

7

2−
] vFkkZr~ 

−7

2
gksxk rFkk 

−3

5
 dk O;qRØe 

−5

3
 gksxkA

iz;kl dhft,
fuEufyf[kr xq.kuiQy D;k gksaxs\

(i) 
3

7
5

−
× (ii) 

6
( 2)

5

-
¥ -

Kkr dhft, %

(i)
3 1

4 7

−
×

(ii)
2 5

3 9

−
×

iz;kl dhft,
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ifjes; la[;k dk mlds O;qRØe ls xq.kuiQyifjes; la[;k dk mlds O;qRØe ls xq.kuiQyifjes; la[;k dk mlds O;qRØe ls xq.kuiQyifjes; la[;k dk mlds O;qRØe ls xq.kuiQyifjes; la[;k dk mlds O;qRØe ls xq.kuiQy

fdlh la[;k dk mlosQ O;qRØe ls xq.kuiQy lnSo 1 gksrk gSA

mnkgj.kkFkZ
4 4

× (
9 9

− −
dk O;Rq Øe)

= 
−

×
−







 =

4

9

9

4
1 gSA

blh izdkj
− −









6

13

13

6
×  = 1 gSA

dqN vkSj mnkgj.k ysdj] bl izs{k.k dh iqf"V dhft,A

lfork us ,d ifjes; la[;k
4

9
 dks ,d vU; ifjes; la[;k 

−5

7
 ls bl izdkj foHkkftr fd;k

(Hkkx fn;k) %

4

9

5

7

4

9

7

5

28

45
÷

−







 = ×

−
=

−

mlus fHkUuksa dh rjg gh O;qRØe dh voèkkj.kk dk iz;ksx fd;kA

vfiZr us igys
4

9
 dks 

5

7
 ls Hkkx fn;k vkSj 

28

45
izkIr fd;kA

var esa] mlus dgk fd 
4

9

5

7

28

45
÷

−







 =

−
 gSA mlus ,slk fdl izdkj izkIr fd;k\

mlus ½.kkRed fpÉ dks NksM+rs gq,] mUgsa fHkUuksa dh rjg foHkkftr fd;k vkSj ckn esa izkIr
ifj.kke osQ lkFk ½.kkRed fpÉ yxk fn;kA

nksuksa us ,d gh eku 
28

45

−
 izkIr fd;kA 

2

3
 dks 

−5

7
 ls nksuksa fofèk;ksa }kjk Hkkx nsdj nsf[k,

fd D;k vki ,d gh (leku) mÙkj izkIr djrs gSaA
mijksDr ls ;g iznf'kZr gksrk gS fd ,d ifjes; la[;k dks fdlh vU; ifjes; la[;k ls

Hkkx nsus osQ fy,] ge ml ifjes; la[;k dks vU; ifjes; la[;k osQ O;qRØe ls xq.kk dj
nsrs gSaA

bl izdkj] 
6

5

2

3

6

5

2

3−
÷

−
= ×

−







–

 dk O;qRØe 
6 3 18

5 2 10
= × =

− −
 gSA

6

11

-
 , 

8

5

-
 osQ

O;qRØe D;k gksaxs\

iz;kl dhft,

iz;kl dhft,

Kkr dhft,% (i)
2 7

3 8

− 
× 

 
(ii)

– 6 5

7 7
×
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iz'ukoyh 8.2

1. ;ksx Kkr dhft, %

(i)
5

4

11

4
+

−







 (ii)

5

3

3

5
+ (iii)

−
+

9

10

22

15

(iv)
−

−
+

3

11

5

9
(v)

−
+

−( )8

19

2

57
(vi)

−
+

2

3
0

(vii) − +2
1

3
4

3

5

2. Kkr dhft, %

(i)
7

24

17

36
− (ii)

5

63

6

21
−

−







 (iii)

−
−

−









6

13

7

15

(iv)
−

−
3

8

7

11
(v) − −2

1

9
6

3. xq.kuiQy Kkr dhft, %

(i)
9

2

7

4
×

−







 (ii)

3

10
9× −( ) (iii)

−
×

6

5

9

11

(iv)
3

7

2

5
×

−







 (v)

3

11

2

5
× (vi)

3

5

5

3−
×

−

4. fuEufyf[kr osQ eku Kkr dhft, %

(i) ( )− ÷4
2

3
(ii)

−
÷

3

5
2 (iii)

−
÷ −( )

4

5
3

(iv)
−

÷
1

8

3

4
(v)

−
÷

2

13

1

7
(vi)

−
÷

−









7

12

2

13

(vii)
3

13

4

65
÷

−
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geus D;k ppkZ dh \

1. ,d la[;k ftls 
p

q
 osQ :i eas O;Dr fd;k tk losQ] tgk¡  p vkSj q iw.kk±d gSa rFkk q ≠ 0

gS] ifjes; la[;k dgykrh gSA la[;k,¡ 
2 3

, ,3
7 8

−
 bR;kfn ifjes; la[;k,¡ gSaA

2. lHkh iw.kk±d vkSj fHkUu ifjes; la[;k,¡ gSaA

3. ;fn fdlh ifjes; la[;k osQ va'k vkSj gj dks ,d gh 'kwU;srj iw.kk±d ls xq.kk fd;k
tk, ;k Hkkx fn;k tk,] rks gesa ,d ifjes; la[;k izkIr gksrh gS tks nh gqbZ ifjes;

la[;k osQ lerqY; ifjes; la[;k dgh tkrh gSA mnkgj.kkFkZ] 
3 3 2 6

7 7 2 14

− − × −
= =

×
gSA

vr%] ge dgrs gSa fd 
6

14

−
 la[;k 

3

7

−
dk ,d lerqY; :i gSA lkFk gh] è;ku nhft,

fd 
6 6 2 3

14 14 2 7

− − ÷ −
= =

÷
 gSA

4. ifjes; la[;kvksa dks èkukRed vkSj ½.kkRed ifjes; la[;kvksa osQ :i esa oxhZÑr fd;k
tkrk gSA tc va'k vkSj gj nksuksa gh ;k rks èkukRed iw.kk±d gksa ;k ½.kkRed iw.kk±d gksa]
rks og ifjes; la[;k èkukRed ifjes; la[;k dgykrh gSA tc va'k ;k gj esa ls ,d
½.kkRed iw.kk±d gks] rks og ifjes; la[;k ,d ½.kkRed ifjes; la[;k dgykrh gSA

mnkgj.kkFkZ] 
3

8
 ,d èkukRed ifjes; la[;k gS rFkk 

8

9

−
,d ½.kkRed ifjes; la[;k gSA

5. la[;k 0 u rks ,d èkukRed ifjes; la[;k gS vkSj u gh ½.kkRed ifjes; la[;k gSA

6. ,d ifjes; la[;k dks vius ekud :i eas rc ekuk tkrk gS] tc mldk gj èkukRed

iw.kk±d gks rFkk va'k vkSj gj esa 1 osQ vfrfjDr dksbZ lkoZ xq.ku[kaM u gksA la[;k,¡  1 2
,

3 7

−
,

bR;kfn ekud :i esa gSaA

7. nks ifjes; la[;kvksa osQ chp vlhfer ifjes; la[;k,¡ gksrh gSaA

8. leku gj okyh nks ifjes; la[;kvksa dk ;ksx Kkr djus osQ fy,] muosQ va'kksa dks tksM+k
tk ldrk gS rFkk gj ogh j[k dj ;ksx Kkr fd;k tk ldrk gSA fHkUu&fHkUu gjksa okyh
nks ifjes; la[;kvksa dks tksM+us osQ fy,] igys nksuksa gjksa dk y-l- Kkr fd;k tkrk gS vkSj
fiQj nksuksa ifjes; la[;kvksa dks y-l- osQ cjkcj leku gj okyh nks lerqY; ifjes;

la[;kvksa esa cny dj tksM+ fy;k tkrk gSA mnkgj.kkFkZ] 
2 3 16 9 16 9 7

3 8 24 24 24 24

− − − + −
+ = + = =

gSA ;gka 3 vkSj 8 dk y- l- 24 gSA
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9. nks ifjes; la[;kvksa dk O;odyu djus osQ fy, ge ?kVkbZ tkus okyh ifjes; la[;k osQ
;ksT; izfrykse dks vU; ifjes; la[;k esa tksM+rs gSaA

bl izdkj]  
7 2 7 2

8 3 8 3
− = +

2

3
dk ;ksT; izfrykse = 

7 ( 2) 21 ( 16) 5

8 3 24 24

− + −
+ = = gSA

10. nks ifjes; la[;kvksa dk xq.kk djus osQ fy,] ge bu la[;kvksa osQ va'kks a rFkk gjksa dks

vyx&vyx xq.kk djrs gSa vkSj fiQj xq.kuiQy dks 
v'a kkas dk x.q kuiQy
gjkas dk x.q kuiQy osQ :i esa

fy[krs gSaA

11. ,d ifjes; la[;k dks ,d vU; 'kwU;srj ifjes; la[;k ls Hkkx nsus osQ fy,] ge igyh
ifjes; la[;k dks vU; ifjes; la[;k osQ O;qRØe ls xq.kk djrs gSaA bl izdkj

7 4 7

2 3 2

− −
÷ =  × (

4

3
dk O;qRØe) 

7 3 21
×

2 4 8

− −
= =  gSA
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v
è;

k;
  9ifjeki vkSj {ks=kiQy

9.1  lekarj prqHkqZt dk {ks=kiQy
gesa oxZ vkSj vk;r osQ vfrfjDr cgqr ls nwljs vkdkj ns[kus dks feyrs gSaA
vki ,d Hkw[kaM dk {ks=kiQy dSls Kkr djsaxs ftldk vkdkj lekarj prqHkqZt tSlk gS\
vkb, lekarj prqHkqZt dk {ks=kiQy izkIr djus dh ,d fof/ Kkr djsaA
D;k ,d lekarj prqHkqZt dks ,d leku {ks=kiQy okys vk;r esa :ikarfjr fd;k tk ldrk gS \

xzki+ Q isij ij ,d lekarj prqHkqZt cukb, tSlkfd vkÑfr [9.1(i)] esa fn[kk;k x;k gSA bl
lekarj prqHkqtZ dks dkfV,A lekarj prqHkqZt osQ ,d 'kh"kZ ls bldh lEeq[k Hkqtk ij ,d yac
[khafp, [vkÑfr 9.1(ii)]A bl f=kHkqt dks dkV yhft, vkSj bl f=kHkqt dks lekarj prqHkqZt dh
nwljh Hkqtk osQ lkFk jf[k, [vkÑfr 9.1(iii)]A

(i) (ii) (iii)

vkÑfr 9.1

vki dSlk vkdkj izkIr djrs gSa\ vki ,d vk;r izkIr djrs gaS A

D;k lekarj prqHkqZt dk {ks=kiQy cuk, x, vk;r osQ {ks=kiQy osQ cjkcj gS\

gk¡] lekarj prqHkqZt dk {ks=kiQy = cuk, x, vk;r dk {ks=kiQy

vk;r dh yackbZ vkSj pkSM+kbZ D;k gS\
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geus ns[kk fd cuk, x, vk;r dh yackbZ] lekarj prqHkqZt osQ vk/kj dh
yackbZ osQ cjkcj gS vkSj vk;r dh pkSM+kbZ] lekarj prqHkqZt dh Å¡pkbZ osQ
cjkcj gS (vkÑfr 9.2)A

vc] lekarj prqHkqZt dk {ks=kiQy = vk;r dk {ks=kiQy

        = yackbZ × pkSM+kbZ = l × b

      ysfdu vk;r dh yackbZ l rFkk pkSM+kbZ b Øe'k% lekarj prqHkqZt dk
vk/kj b vkSj Å¡pkbZ h gh gSA

bl izdkj] lekarj prqHkqZt dk {ks=kiQy = vk/kj × Å¡pkbZ = b × hvkÑfr 9.2

vk/kj

D
C

A B

Å¡pkbZ

F

D C

A
E

vk/kj
B

Å¡pkbZ

vkÑfr 9.3

vkÑfr;ksa }kjk ?ksjs x, oxks± dh la[;k dks fxu dj] lekarj prqHkqZtksa dk {ks=kiQy Kkr dhft,
vkSj Hkqtkvksa dks eki dj ifjeki Hkh Kkr dhft,A

lekarj prqHkqZt dh fdlh Hkh Hkqtk dks vk/kj ys ldrs gSaA bl Hkqtk
ij] lEeq[k 'kh"kZ ls Mkyk x;k yac] bldh Å¡apkbZ dgykrh gSA lekarj prqHkqZt
ABCD esa DE, AB ij yac gSA ;gk¡ AB vk/kj rFkk DE lekarj prqHkqZt dh

Å¡pkbZ gSA

bl lekarj prqHkqZt ABCD esa]
BF, lEeq[k Hkqtk AD ij Mkyk x;k
yac gSA ;gk¡ AD vkèkkj rFkk BF

Å¡pkbZ gSA

fuEu lekarj prqHkqZtksa osQ ckjs esa lksfp, (vkÑfr 9.3)A
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fuEu rkfydk dks iwjk dhft, %

lekarj prqHkqZt vk/kj Å¡pkbZ {ks=kiQy ifjeki

(a) 5 bdkbZ 3 bdkbZ 15 oxZ bdkbZ

(b)

(c)

(d)

(e)

(f)

(g)

vki n[ksaxs fd bu lHkh lekarj prqHkqZtksa dk {ks=kiQy rks leku gS ijarq ifjeki vyx&vyx
gSaA vc] fuEu 7 cm rFkk 5 cm Hkqtkvksa okys lekarj prqHkqZtksa dks ns[krs gSa (vkÑfr 9.4)A

vkÑfr 9.4

izR;sd lekarj prqHkqZt dk ifjeki rFkk {ks=kiQy Kkr dhft,A vius ifj.kke dk fo'ys"k.k
dhft,A

vki ns[ksaxs fd bu lekarj prqHkqZtksa dk {ks=kiQy vyx&vyx gSa ysfdu ifjeki leku gSaA

lekarj prqHkqZt dk {ks=kiQy Kkr djus osQ fy, vkidks lekarj prqHkqZt dk vk/kj rFkk laxr
Å¡pkbZ dks Kkr djus dh vko';drk gSA
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9.2  ,d f=kHkqt dk {ks=kiQy
,d ekyh iwjs frdksus ikoZQ ij ?kkl yxkus dk O;; tkuuk pkgrk gSA
bl fLFkfr esa gesa f=kHkqtkdkj {ks=k dk {ks=kiQy Kkr djus dh vko';drk gSA

vkb, ,d f=kHkqt osQ {ks=kiQy dks izkIr djus dh fof/ Kkr djsaA
dkx”k osQ ,d VqdM+s ij ,d fo"keckgq f=kHkqt cukb,A bl f=kHkqt dks dkV yhft,A

bl f=kHkqt dks nwljs dkx”k osQ VqdM+s ij jf[k, vkSj leku eki
dk ,d vksj f=kHkqt dkfV,A

bl izdkj vc vkiosQ ikl leku eki osQ nks fo"keckgq f=kHkqt gSaA
D;k nksuksa f=kHkqt lok±xle gSa\

,d f=kHkqt dks nwljs ij jf[k, ftlls os ,d&nwljs dks iw.kZ :i
ls <d ysaA vki nksuksa esa ls ,d f=kHkqt dks ?kqek Hkh ldrs gSaA

vc nksuksa f=kHkqtksa dks bl izdkj vkil esa jf[k, ftlls mudh
laxr Hkqtkvksa dk ,d ;qXe vkil esa fey tk,¡ (tSlk vkÑfr 9.5

esa fn[kk;k x;k gS)A
D;k bl izdkj ls cuh vkÑfr ,d lekarj prqHkqZt gS\
izR;sd f=kHkqt osQ {ks=kiQy dh rqyuk lekarj prqHkqZt osQ {ks=kiQy

ls dhft,A
f=kHkqtksa osQ vk/kj rFkk Å¡pkbZ dh rqyuk lekarj prqHkqZt osQ vkèkkj

rFkk Å¡pkbZ ls dhft,A
vki ns[ksaxs fd nksuksa f=kHkqtksa osQ {ks=kiQyksa dk ;ksxiQy lekarj

prqHkqZt osQ {ks=kiQy osQ cjkcj gSA f=kHkqt dk vk/kj vkSj Å¡pkbZ Øe'k%
lekarj prqHkqZt osQ vk/kj vkSj Å¡pkbZ osQ cjkcj gSA

izR;sd f=kHkqt dk {ks=kiQy =
1

2
(lekarj prqHkqZt dk {ks=kiQy)

=
1

2
(vk/kj × Å¡pkbZ) (D;ksafd] lekarj prqHkqZt dk {ks=kiQy = vk/kj × Å¡pkbZ)

=
1

2
( )b h×  (;k 

1

2
bh , la{ksi esa)

bUgsa dhft,
fuEu lekarj prqHkqZtksa osQ {ks=kiQy Kkr dhft,

(i) (ii)

(iii) lekarj prqHkqZt ABCD esa AB = 7.2 cm vkSj C ls AB ij yac 4.5 cm gSA

vkÑfr 9.5

D

E

F

A

B

C
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1. Åij fn, x, fØ;kdykiksa dks vyx&vyx izdkj osQ f=kHkqt ysdj dhft,A
2. vyx&vyx izdkj osQ lekarj prqHkq Zt yhft,A izR;sd lekarj prqHkq Zt dks

nks f=kHkqtksa esa ,d fod.kZ osQ vuqfn'k dkfV,A D;k ;s f=kHkqt lok±xle gSaA

vkÑfr (9.6) esa lHkh f=kHkqt] vk/kj AB = 6 cm ij fLFkr gSaA
vk/kj AB ij izR;sd f=kHkqt dh laxr Å¡pkbZ osQ ckjs esa vki D;k dg
ldrs gSa\
D;k ge dg ldrs gSa fd lHkh f=kHkqtksa dk {ks=kiQy cjkcj gS\ gk¡A
D;k f=kHkqt lok±xle gSa\ ughaA

ge fu"d"kZ fudkyrs gSa fd lHkh lok±xle f=kHkqtksa dk {ks=kiQy
cjkcj gksrk gS ysfdu ;g vko';d ugha gS fd os f=kHkqt ftudk
{ks=kiQy cjkcj gksrk gS os lok±xle gSaA

vk/kj 6 cm okys ,d vf/d dks.k (obtuse angled triangle) f=kHkqt
ABC ij fopkj djrs gSa (vkÑfr 9.7)A

bldh Å¡pkbZ AD 'kh"kZ A ls DC ij yac gS tks f=kHkqt osQ cká fLFkr gSA

D;k vki bl f=kHkqt dk {ks=kiQy Kkr dj ldrs gSa\

mnkgj.k 1 ,d lekarj prqHkqZt dh ,d Hkqtk vkSj laxr Å¡pkbZ
Øe'k% 4 cm vkSj 3 cm gSA lekarj prqHkqZt dk {ks=kiQy
Kkr dhft, (vkÑfr 9.8)A

gy vk/kj dh yackbZ nh xbZ gS (b) = 4 cm] Å¡pkbZ (h) = 3 cm

lekarj prqHkqZt dk {ks=kiQy = b × h  = 4 cm × 3 cm =

12 cm2

mnkgj.k 2 ;fn ,d lekarj prqHkqZt (vkÑfr 9.9) dk {ks=kiQy
24 cm2 vkSj vk/kj 4 cm gks rks Å¡pkbZ ‘x’ Kkr
dhft,A

gy lekarj prqHkqZt dk {ks=kiQy = b × h

blfy,] 24 = 4 × x

;k
24

4
 = x

;k x = 6 cm

bl izdkj] lekarj prqHkqZt dh Å¡pkbZ 6 cm gSA

bUgsa dhft,

6 cm

vkÑfr 9.6

A

D C

4
 c

m

6 cmB

vkÑfr 9.7

vkÑfr 9.8

vkÑfr 9.9
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mnkgj.k 3 lekarj prqHkqZt ABCD dh nks Hkqtkvksa dh yackb;k¡ 6 cm vkSj 4 cm gSaA
vk/kj CD dh laxr Å¡pkbZ 3 cm gS (vkÑfr 9.10)A Kkr dhft, %

(i) lekarj prqHkqZt dk {ks=kiQy (ii) vk/kj AD dh laxr Å¡pkbZ

gy
(i) lekarj prqHkqZt dk {ks=kiQy = b × h

= 6 cm × 3 cm = 18 cm2

(ii) vk/kj (b) = 4 cm]
Å¡pkbZ = x (eku yhft,)

 {ks=kiQy = 18 cm2

lekarj prqHkqZt dk {ks=kiQy = b × x

18 = 4 × x

18

4
 = x

blfy,] x = 4.5 cm

bl izdkj] vk/kj AD dh laxr Å¡pkbZ 4.5 cm gSA

mnkgj.k 4 fuEu f=kHkqtksa dk {ks=kiQy Kkr dhft, (vkÑfr 9.11) :

(i) vkÑfr 9.11 (ii)

gy

(i) f=kHkqt dk {ks=kiQy =
1

2
 bh = 

1

2
× QR × PS

=
1

2
4× ccm × 2 cm = 4 cm2

(ii) f=kHkqt dk {ks=kiQy =
1

2
bh = 

1

2
× MN × LO

=
1

2
3× 3 cm × 2 cm = 3 cm2

mnkgj.k 5 BC Kkr dhft,] ;fn f=kHkqt ABC dk {ks=kiQy 36 cm2 vkSj Å¡pkbZ AD

3 cm gSA (vkÑfr 9.12) :

A B

D C

x

4 
cm

6 cm

3
 c

m

vkÑfr 9.10
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vkÑfr 9.13

gy Å¡pkbZ = 3 cm] {ks=kiQy = 36 cm2

f=kHkqt ABC dk {ks=kiQy  =
1

2
bh

;k 36 =
1

2
3× ×b

b =
36 2

3

×
 = 24 cm

blfy, BC = 24 cm

mnkgj.k 6 ∆PQR esa PR = 8 cm] QR = 4 cm

vkSj PL = 5 cm (vkÑfr 9.13)A
Kkr dhft,%

(i) ∆PQR dk {ks=kiQy (ii) QM

gy
(i) vk/kj = 4 cm Å¡pkbZ = 5 cm

f=kHkqt dk {ks=kiQy =
1

2
bh

=
1

2
4× 4 cm × 5 cm = 10 cm2

(ii) vk/kj = 8 cm] Å¡pkbZ = ? , {ks=kiQy = 10 cm2

f=kHkqt dk {ks=kiQy =
1

2
× ×b h vFkkZr~~ 10 = 

1

2
8× × h

h =
10

4
 = 

5

2
= 2.5 blfy,] QM = 2.5 cm

iz'ukoyh 9.1

1. fuEu esa izR;sd lekarj prqHkqZt dk {ks=kiQy Kkr dhft, %

vkÑfr 9.12

(a) (b) (c)

(d) (e)
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vkÑfr 9.15

2. fuEu esa izR;sd f=kHkqt dk {ks=kiQy Kkr dhft, %

3. fjDr LFkku dk eku Kkr dhft, %
(a) (b) (c) (d)

Ø-la- vk/kj Å¡pkbZ lekarj prqHkqZt dk {ks=kiQy

a.         20 cm 246 cm2

b.              15 cm 154.5 cm2

c.              8.4 cm 48.72 cm2

d.         15.6 cm 16.38 cm2

vk/kj Å¡pkbZ f=kHkqt dk {ks=kiQy

15 cm ______ 87 cm2

_____ 31.4 mm 1256 mm2

22 cm ______ 170.5 cm2

vkÑfr 9.14

vkÑfr 9.16

4. fjDr LFkkuksa dk eku Kkr dhft, %

5. PQRS ,d lekarj prqHkqZt gS (vkÑfr 9.14)A QM 'kh"kZ Q ls SR rd
dh Å¡pkbZ rFkk QN 'kh"k Z Q ls PS rd dh Å¡pkbZ gSA ;fn

SR = 12 cm vkSj  QM = 7.6 cm rks Kkr dhft, %

(a) lekarj prqHkqZt PQRS dk {ks=kiQy     (b) QN, ;fn PS  = 8 cm

6. DL vkSj BM lekarj prqHkqZt ABCD dh Øe'k% Hkqtk,¡ AB vkSj AD ij

yac gS a (vkÑfr 9.15)A ;fn lekarj prqHk q Zt dk {k s=kiQy

1470 cm2 gS] AB = 35 cm vkSj AD = 49 cm gS] rks BM rFkk DL dh
yackbZ Kkr dhft,A

7. f=kHkqt ABC, A ij ledks.k gS (vkÑfr 9.16)] vkSj  AD Hkqtk BC

ij yac gSA ;fn AB = 5 cm] BC = 13 cm vkSj AC = 12 cm gS]

rks ∆ABC dk {k s=kiQy Kkr dhft,A AD dh yackbZ Hkh Kkr
dhft,A
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8. ∆ABC lef}ckgq f=kHkqt gS ftlesa AB = AC = 7.5 cm vkSj BC = 9 cm gS (vkÑfr
9.17)A A ls BC rd dh Å¡pkbZ AD, 6 cm gSA ∆ABC dk {ks=kiQy Kkr dhft,A C ls
AB rd dh Å¡pkbZ] vFkkZr~~ CE D;k gksxh\

9.3  o`Ùk

,d nkSM+ iFk vius nksuksa fdukjksa ij v/Zo`Ùkkdkj gS (vkÑfr 9.18)A
D;k vki ,d /kod }kjk r; dh xbZ nwjh Kkr dj ldrs gSa ;fn og bl nkSM+ iFk osQ nks

iwjs pDdj yxkrk gS\ tc vkdkj o`Ùkkdkj gks rks gesa mlosQ pkjksa vksj dh nwjh izkIr djus dh
,d fof/ Kkr djus dh vko';drk gksrh gSA

9.3.1 o`Ùk dh ifjf/
rkU;k xÙks osQ ?kqekonkj vkdkj osQ vyx&vyx dkMZ dkVrh gSA og bu dkMks± dks ltkus osQ
fy, buosQ pkjksa vksj fdukjh yxkuk pkgrh gSA izR;sd osQ fy, mls fdruh yach fdukjh dh
vko';drk gksxh (vkÑfr 9.19)\

(a) (b) (c)

vkÑfr 9.19

vki ,d iSekus (:yj) dh lgk;rk ls oØ (curve) dks ugha eki ldrs D;ksafd ;s
vkÑfr;k¡ lh/h ugha gSaA vki D;k djsaxs\

vkÑfr 9. 19(a) esa fn, x, vkdkj dh vko';d fdukjh dh yackbZ Kkr djus osQ fy,
vkidks ,d rjhdk crk;k tk jgk gSA dkMZ osQ fdukjs ij ,d ¯cnq vafdr dhft, vkSj bls
,d Vscy ij jf[k,A ¯cnq dh fLFkfr dks Vscy ij Hkh vafdr dhft,
(vkÑfr 9.20)A

vc o`Ùkkdkj dkMZ dks ,d ljy js[kk dh fn'kk esa Vscy ij rc
rd ?kqekb, tc rd vafdr ¯cnq Vscy dks nqckjk Li'kZ u dj tk,A
bl nwjh dks js[kk osQ vuqfn'k esa ekfi,A ;g vko';d fdukjh dh
yackbZ gSA ;g dkMZ osQ vafdr fd, x, ¯cnq ls dkMZ osQ fdukjs&fdukjs
okil mlh ¯cnq rd dh nwjh gSA

vkÑfr 9.17 vkÑfr 9.18

vkÑfr 9.20

vkÑfr 9.21
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vki ,d /kxs dks o`Ùkkdkj oLrq osQ pkjksa vksj fdukjs&fdukjs j[k dj Hkh nwjh Kkr dj
ldrs gSaA
,d o`Ùkkdkj {ks=k osQ pkjksa vksj dh nwjh bldh ifjf/ dgykrh gSA

,d cksry dk <Ddu] ,d pwM+h ;k dksbZ vU; òÙkkdkj oLrq yhft, vkSj bldh ifjf/ Kkr dhft,A

vc] D;k vki bl fof/ ls ,d /kod }kjk ,d iFk ij r; dh xbZ nwjh Kkr dj ldrs gS\
vHkh Hkh] iFk osQ pkjksa vksj dh nwjh Kkr djuk ;k vU; fdlh o`Ùkkdkj oLrq dks /kxs ls

ekiuk cgqr gh eqf'dy gksxkA rFkkfi ;g eki lgh ugha gksxhA
vr% blosQ fy, gesa ,d lw=k dh vko';drk gS tSlkfd ry dh vkÑfr ;k vkdkjksa osQ

fy, ge iz;ksx djrs gSaA
vkb, ge ns[ksa D;k o`Ùkksa osQ O;kl vkSj ifjf/ osQ chp esa dksbZ laca/ gSA

fuEu rkfydk ij fopkj dhft,A vyx&vyx f=kT;kvksa osQ 6 o`Ùk [khafp, vkSj /kxs dh
lgk;rk ls mudh ifjf/ Kkr dhft,A ifjf/ vkSj O;kl osQ vuqikr dks Hkh Kkr dhft, %

òÙk f=kT;k O;kl ifjf/ ifjf/ vkSj O;kl
dk vuqikr

1. 3.5 cm 7.0 cm 22.0 cm
22

7
=  3.14

2. 7.0 cm 14.0 cm 44.0 cm
44

14
= 3.14

3. 10.5 cm 21.0 cm 66.0 cm
66

21
= 3.14

4. 21.0 cm 42.0 cm 132.0 cm
132

42
= 3.14

5. 5.0 cm 10.0 cm 32.0 cm
32

10
= 3.2

6. 15.0 cm 30.0 cm 94.0 cm
94

30
= 3.13

Åij nh xbZ rkfydk ls vki D;k fu"d"kZ fudkyrs gSa\ D;k ;g vuqikr yxHkx leku gS\ gk¡ A
D;k vki dg ldrs gSa fd ,d o`Ùk dh ifjf/ ges'kk blosQ O;kl dh rhu xq.kk gS\ gk¡ A

;g vuqikr fLFkj gS vkSj bls ‘π’ (pi) (ikbZ) ls iznf'kZr djrs gSaA bldk eku yxHkx 
22

7
;k 3.14 gSA

vr% ge dg ldrs gSa 
C

d
= π , tgk¡ ‘C’ o`Ùk dh ifjf/ vkSj ‘d’ bldk O;kl n'kkZrk gSA

;k C = πd

bUgsa dhft,
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bUgsa dhft,

iz;kl dhft,

vkÑfr 9.22

ge tkurs gSa fd ,d o`Ùk dk O;kl (d), f=kT;k (r) dk nqxquk gksrk gS_ vFkkZr~~ d = 2r

vr%] C = πd = π × 2r ;k   C = 2πr

vkÑfr 9.22 esa
 (a) fdl oxZ dk ifjeki vf/d gS \
 (b) dkSu&lk vf/d gS] NksVs oxZ dk ifjeki ;k o`Ùk dh ifjf/\

,d pkSFkkbZ IysV rFkk ,d v/Z IysV yhft,A izR;sd dks Vscy dh Åijh
lrg ij ,d ckj ?kqekb,A dkSu&lh IysV ,d iwjs pDdj esa vf/d nwjh
r; djrh gS \ dkSu&lh IysV de pDdj esa Vscy dh Åijh lrg dh
yackbZ dks iwjk djsxh\

mnkgj.k 7 10 cm O;kl okys ,d o`Ùk dh ifjf/ Kkr dhft,
(π = 3.14 yhft,)

gy o`Ùk dk O;kl (d) = 10 cm

o`Ùk dh ifjf/ = πd

= 3.14 × 10 cm = 31.4 cm

vr%] 10 cm O;kl okys o`Ùk dh ifjf/ 31.4 cm gSA

mnkgj.k 8 ,d o`Ùkkdkj r'rjh (disc) dh ifjf/ Kkr dhft, ftldh f=kT;k 14 cm gS A

iz;ksx djsa π =










22

7

gy o`Ùkkdkj r'rjh (disc) dh f=kT;k (r) = 14 cm

r'rjh dh ifjf/ = 2πr

= 2
22

7
14× × cm = 88 cm

vr%] o`Ùkkdkj r'rjh dh ifjf/ 88 cm gSA

mnkgj.k 9 ,d o`Ùkkdkj ikbi dh f=kT;k 10 cm gSA ikbi osQ pkjksa vksj ,d ckj Vsi
yisVus dh vko';d yackbZ Kkr dhft, (iz;ksx djsa π = 3.14) A

gy ikbi dh f=kT;k (r) = 10 cm
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1
4
 c

m

14 cm

vkÑfr 9.23

vko';d Vsi dh yackbZ] ikbi dh ifjf/ osQ cjkcj gSA
ikbi dh ifjf/ = 2πr

= 2 × 3.14 × 10 cm = 62.8 cm

blfy,] ikbi osQ pkjksa vksj ,d ckj Vsi yisVus dh vko';d yackbZ 62.8 cm gSA
mnkgj.k 10 nh xbZ vkÑfr dk ifjeki Kkr dhft, (vkÑfr 9.23) A

(π = 
22

7
 yhft,)A

gy bl vkÑfr esa gesa oxZ osQ izR;sd vksj fLFkr v/Zo`Ùk dh ifjf/ dks Kkr djus
dh vko';drk gSA D;k vkidks oxZ osQ ifjeki dks Hkh Kkr djus dh
vko';drk gS\ ughaA bl vkÑfr dh cká ifjlhek v/Zo`Ùkksa ls feydj
cuh gSA izR;sd v/Zo`Ùk dk O;kl 14 cm gSA

ge tkurs gSa fd]         o`Ùk dh ifjf/ = πd

v/Zo`Ùk dh ifjf/ =
1

2
πd

=
1

2

22

7
14× × ccm = 22 cm

izR;sd v/Zo`Ùk dh ifjf/ 22 cm gSA vr% nh xbZ vkÑfr dk ifjeki = 4 × 22 cm  = 88 cm

mnkgj.k 11 lq/ka'kq 7 cm f=kT;k okyh ,d o`Ùkkdkj r'rjh (disc) dks nks cjkcj Hkkxksa esa
foHkkftr djrk gSA izR;sd v/Zo`Ùkkdkj r'rjh dk ifjeki Kkr dhft,

(iz;ksx djsa π = 
22

7
)

gy v/ZòÙkkdkj r'rjh (disc) osQ ifjeki dks Kkr djus osQ fy,] (vkÑfr 9.24),

gesa Kkr djus dh vko';drk gS%
(i) v/Zo`Ùkkdkj vkdkj dh ifjf/ (ii) O;kl

nh xbZ f=kT;k (r) = 7 cm

ge tkurs gSa fd o`Ùk dh ifjf/ = 2πr

vr%] v/Zo`Ùk dh ifjf/ = 
1

2
2× πr  = πr

= 
22

7
7× c cm = 22 cm

blfy,]  o`Ùk dk O;kl = 2r = 2 × 7 cm = 14 cm

vr% izR;sd v/Zo`Ùkkdkj r'rjh (disc) dk ifjeki = 22 cm + 14 cm = 36 cm

9.3.2  o`Ùk dk {ks=kiQy

fuEu ij fopkj dhft, %
l ,d fdlku [ksr osQ osaQnz ij 7 m f=kT;k okyh ,d iwQyksa dh D;kjh [kksnrk gSA mls

[kkn dks [kjhnus dh vko';drk gSA ;fn 1 m2 {ks=kiQy osQ fy, 1 kg [kkn dh
vko';drk gks] rks mls fdrus fdyksxzke [kkn [kjhnuh pkfg,\

vkÑfr 9.24
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l 10 # izfr m2 dh nj ls] 2 m f=kT;k okys ,d o`Ùkkdkj Vscy osQ Åijh lrg ij ikWfy'k
djkus dk O;; D;k gksxk\

D;k vki crk ldrs gSa fd bu fLFkfr;ksa esa gesa D;k Kkr djus dh vko';drk gS] {ks=kiQy ;k
ifjeki\ ,slh fLFkfr;ksa esa gesa o`Ùkkdkj {ks=k dk {ks=kiQy Kkr djus dh vko';drk gksrh gSA vkb,
xzki+ Q isij dh lgk;rk ls ge ,d o`Ùk dk {ks=kiQy Kkr djrs gaSA

4 cm f=kT;k okys ,d o`Ùk dks xzki+ Q isij ij cukb, (vkÑfr 9.25)A o`Ùk osQ }kjk f?kjs gq,
oxks± dks fxudj bldk {ks=kiQy Kkr dhft,A

D;ksafd fdukjs lh/s ugha gSa] gesa] bl fof/ ls] o`Ùk osQ {ks=kiQy dk ,d dPpk (rough)

vuqeku gh izkIr gksrk gSA ,d vkSj fof/ ls o`Ùk dk {ks=kiQy Kkr djrs gSaA
,d o`Ùk cukb, vkSj mlosQ v/ZHkkx dks Nk;kafdr dhft, [vkÑfr 9.26(i)]

vc òÙk dks vkB Hkkxksa esa eksfM+, vkSj mUgsa eqM+h gqbZ rgksa osQ vuqfn'k esa dkfV, (vkÑfr 9.26(ii))A

vyx&vyx VqdM+ksa dks] tSlk vkÑfr 9.27 esa fn[kk;k x;k gS] O;ofLFkr dhft,] tks ,d LFkwy
:i ls (roughly) lekarj prqHkqZt dks n'kkZrk gSA

ftrus vf/d f=kT;k[kaM gksaxs] mruk gh lgh lekarj prqHkqZt gesa izkIr gksrk
gSA

tSlk Åij fd;k x;k gS ;fn ge o`Ùk dks 64 f=kT;k[kaMksa esa foHkkftr djsa vkSj mUgsa
O;ofLFkr djsa] rks gesa yxHkx ,d vk;r izkIr gksrk gS (vkÑfr 9.28)A

vkÑfr 9.28

bl vk;r dh pkSM+kbZ D;k gS\ bl vk;r dh pkSM+kbZ o`Ùk dh f=kT;k gh gS vFkkZr~~ ‘r’

tSlkfd iwjs o`Ùk dks 64 f=kT;k[kaMksa esa foHkkftr fd;k x;k rFkk izR;sd vksj 32 f=kT;[kaM
gSaA vk;r dh yackbZ 32 f=kT;[kaMksa dh yackb;ksa osQ cjkcj gS tks o`Ùk dh ifjf/ dh vk/h
gS (vkÑfr 9.28)A

vkÑfr 9.25

vkÑfr 9.26 vkÑfr 9.27

(i) (ii)
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 o`Ùk dk {ks=kiQy = cuk, x, vk;r dk {ks=kiQy = l × b

= (ifjf/ dk vk/k) × f=kT;k  = 
1

2
2×









πr × r = πr2

vr%] o`Ùk dk {ks=kiQy = πr2

mnkgj.k 12 30 cm f=kT;k okys o`Ùk dk {ks=kiQy Kkr
dhft, A (π = 3.14 yhft,)

gy f=kT;k r = 30 cm

o`Ùk dk {ks=kiQy = πr2 = 3.14 × 302 = 2826 cm2

mnkgj.k 13 ,d o`Ùkkdkj cxhps dk O;kl 9.8 m gSA bldk {ks=kiQy Kkr dhft,

gy O;kl] d = 9.8 m vr% f=kT;k r = 9.8 ÷ 2 = 4.9 m

o`Ùk dk {ks=kiQy = πr2 = 
22

7
4 9

2
× ( . ) m2 = 

22

7
4 9 4 9× ×. . m2 = 75.46 m2

mnkgj.k 14 layXu vkÑfr nks o`Ùkksa dks n'kkZrh gS ftudk osaQnz leku gSA cM+s o`Ùk dh f=kT;k
10 cm vkSj NksVs o`Ùk dh f=kT;k 4 cm gSA

Kkr dhft, (a) cM+s o`Ùk dk {ks=kiQy (b)   NksVs o`Ùk dk {ks=kiQy
(c) nksuksa o`Ùkksa osQ chp Nk;kafdr Hkkx dk {ks=kiQy (π = 3.14)

gy
(a) cM+s o`Ùk dh f=kT;k = 10 cm

vr%] cM+s o`Ùk dk {ks=kiQy = πr2

= 3.14 × 10 × 10 = 314 cm2

(b) NksVs o`Ùk dh f=kT;k = 4 cm

NksVs o`Ùk dk {ks=kiQy = πr2

= 3.14 × 4 × 4 = 50.24 cm2

(c) Nk;kafdr Hkkx dk {ks=kiQy = (314 – 50.24) cm2 = 263.76 cm2

iz'ukoyh 9.2

1. fuEu f=kT;kvksa okys o`Ùkksa dh ifjf/ Kkr dhft, (π = 
22

7
 yhft,)

(a) 14 cm (b) 28 mm (c) 21 cm

2. fuEu o`Ùkksa dk {ks=kiQy Kkr dhft, A fn;k x;k gS %

(a) f=kT;k = 14 mm (π = 
22

7
 yhft,) (b) O;kl = 49 m

(c) f=kT;k = 5 cm

3. ;fn ,d o`Ùkkdkj 'khV dh ifjf/ 154 m gks rks bldh f=kT;k Kkr dhft,A 'khV dk

{ks=kiQy Hkh Kkr dhft, A (π = 
22

7
 yhft,)

bUgsa dhft,
xzki+ Q isij ij vyx&vyx f=kT;kvksa osQ o`Ùkksa
dks cukb,A oxks± dh la[;k dks fxudj {ks=kiQy
Kkr dhft,A lw=k dk iz;ksx djosQ Hkh {ks=kiQy
Kkr dhft,A nksuksa mÙkjksa dh rqyuk dhft,A
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4. 21 m O;kl okys ,d o`Ùkkdkj cxhps osQ pkjksa vksj ekyh ckM+ yxkuk pkgrk gSA [kjhns tkus
okys vko';d jLls dh yackbZ Kkr dhft,] ;fn og 2 iwjs pDdj dh ckM+ cukuk pkgrk

gSA 4 # izfr ehVj dh nj ls jLls ij O;; Kkr dhft, A (π = 
22

7
 yhft,)

5. 4 cm f=kT;k okyh ,d o`Ùkkdkj 'khV esa ls 3 cm f=kT;k okys ,d o`Ùk dks fudky fn;k
tkrk gSA 'khV osQ 'ks"k Hkkx dk {ks=kiQy Kkr dhft, A (π = 3.14 yhft,)

6. lkbek 1.5 m O;kl okys ,d o`Ùkkdkj Vscy doj osQ pkjksa vksj fdukjh yxkuk pkgrh gSA
vko';d fdukjh dh yackbZ Kkr dhft, vkSj ` 15 izfr ehVj dh nj ls fdukjh yxkus
dk O;; Kkr dhft, A  (π = 3.14 yhft,)

7. nh xbZ vkÑfr] O;kl osQ lkFk ,d v/Zo`Ùk gS A mldk ifjeki Kkr dhft,A
8. 15 # izfr oxZ ehVj dh nj ls] 1.6 m O;kl okys ,d o`Ùkkdkj Vscy osQ

Åijh lrg ij ikWfy'k djkus dk O;; Kkr dhft, A (π = 3.14 yhft,)

9. 'kk>yh 44 cm yackbZ okyh ,d rkj ysrh gS vkSj mls ,d o`Ùk osQ vkdkj esa eksM+ nsrh
gSA ml o`Ùk dh f=kT;k Kkr dhft,A bldk {ks=kiQy Hkh Kkr dhft,A ;fn blh rkj dks
nqckjk ,d oxZ osQ vkdkj esa eksM+k tkrk gS] rks bldh izR;sd Hkqtk dh yackbZ D;k gksxh\

dkSu&lh vkÑfr vf/d {ks=kiQy ?ksjrh gS o`Ùk ;k oxZ \ (π = 
22

7
 yhft,)

10. 14 cm f=kT;k okyh ,d o`Ùkkdkj xÙks dh 'khV esa ls] 3.5 cm f=kT;k okys nks o`Ùkksa
dks vkSj 3 cm yackbZ rFkk 1 cm pkSM+kbZ okys ,d vk;r dks fudky fn;k tkrk
gS (tSlkfd vkÑfr esa fn[kk;k x;k gS) 'khV osQ 'ks"k Hkkx dk {ks=kiQy Kkr dhft,

(π = 
22

7
 yhft,)A

11. 6 cm Hkqtk okys ,d oxkZdkj ,Y;qfefu;e 'khV osQ VqdM+s esa ls 2 cm f=kT;k okys ,d
o`Ùk dks dkV fn;k tkrk gSA 'khV osQ 'ks"k Hkkx dk {ks=kiQy Kkr dhft,\ (π = 3.14 yhft,)

12. ,d o`Ùk dh ifjf/ 31.4 cm gSA o`Ùk dh f=kT;k vkSj {ks=kiQy Kkr dhft, ?

(π = 3.14 yhft,)

13. ,d o`Ùkkdkj iwQyksa dh D;kjh osQ pkjksa vksj 4 m pkSM+k iFk gS rFkk iwQyksa dh D;kjh dk O;kl
66 m gSA bl iFk dk {ks=kiQy Kkr dhft,\ (π = 3.14 yhft,)

14. ,d òÙkkdkj iwQyksa osQ cxhps dk {ks=kiQy 314 m2 gSA cxhps osQ osaQnz esa ,d ?kweus okyk
iQOokjk (sprinkler) yxk;k tkrk gS] tks vius pkjksa vksj 12 m f=kT;k osQ {ks=kiQy esa ikuh dk
fNM+dko djrk gSA D;k iQOokjk iwjs cxhps esa ikuh dk fNM+dko dj losQxk A (π = 3.14)

15. vkÑfr esa] var% vkSj cká o`Ùkksa dh ifjf/ Kkr dhft,A (π = 3.14 yhft,)

16. 28 cm f=kT;k okys ,d ifg, dks 352 m nwjh r; djus osQ fy, fdruh ckj ?kqekuk iM+sxk\

(π = 
22

7
 yhft,)

17. ,d o`Ùkkdkj ?kM+h dh feuV dh lqbZ dh yackbZ 15 cm gSA feuV dh lqbZ dh uksd 1 ?kaVs
esa fdruh nwjh r; djrh gSA (π = 3.14 yhft,)

66m
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geus D;k ppkZ dh\

1. ,d lekarj prqHkqZt dk {ks=kiQy = vk/kj × Å¡pkbZ

2. ,d f=kHkqt dk {ks=kiQy = 
1

2
 (blls izkIr lekarj prqHkqZt dk {ks=kiQy)

= 
1

2
 × vk/kj × Å¡pkbZ

3. ,d òÙkkdkj {ks=k osQ pkjksa vksj dh nwjh bldh ifjf/ dgykrh gSA ,d òÙk dh ifjf/ = πd,

tgk¡ d o`Ùk dk O;kl vkSj 
22

π
7

=  ;k 3.14 (yxHkx) gSA
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10.1  Hkwfedk
ge x + 3,  y – 5, 4x + 5, 10y – 5] bR;kfn tSls ljy chth; O;atdksa ls ifjfpr gks pqosQ gSa A
d{kk VI esa] geus ns[kk Fkk fd ;s O;atd fdl izdkj igsfy;ksa vkSj leL;kvksa dks ,d
lqO;ofLFkr izdkj ls izLrqr djus esa lgk;d gksrs gSa A ge ljy lehdj.kksa okys vè;k; esa Hkh
O;atdksa osQ vusd mnkgj.kksa dks ns[k pqosQ gSa A

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

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

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

mijksDr O;atd pjksa vkSj vpjksa dks la;ksftr djosQ izkIr fd, x, Fks A ge O;atdksa dks]
pjksa dks Lo;a mu pjksa ls vFkok vU; pjksa ls la;ksftr djosQ Hkh izkIr dj ldrs gSa A

v
è;

k;
 1

0chth; O;atd
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nsf[k, fd fuEufyf[kr O;atd fdl izdkj izkIr fd, tkrs gSa \
x2, 2y2, 3x2 – 5, xy, 4xy + 7

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

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

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

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

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

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

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

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

10.3  ,d O;atd osQ in

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

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

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

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

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

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

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

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

,d in osQ xq.ku[kaM

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

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

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

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

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

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

iz;kl dhft,
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xq.kkad

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

gy

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

(i) xy + 4 xy 1

(ii) 13 – y2 – y2 –1

(iii) 13 – y + 5y2 –y –1

5y2 5

(iv) 4p2q – 3pq2 + 5 4p2q 4

– 3pq2 –3

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

2y + 5, 2xy

iz;kl dhft,
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mnkgj.k 2

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

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

gy

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

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

(i) 4x – 3y 4x 4

(ii) 8 – x + y –x –1

(iii) y2x – y y2x y2

(iv) 2z – 5xz – 5xz – 5z

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

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

(i) 4x – 3y – 3y –3

(ii) 8 + yz yz z

(iii) yz2 + 5 yz2 z2

(iv) my + m my m

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

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

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

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

1, x, 12y, y

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

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

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

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

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

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

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

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

gy

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

fHkUu&fHkUu gSa in

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

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

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

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

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

?kkrsa vyx vyx gSa

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

iz;kl dhft,

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

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

a + b – 5, xy, xy + 5,

5x2 – x + 2, 4pq – 3q + 5p,

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

(i) la[;kRed xq.kkadksa ij è;ku u nhft, A inksa osQ chth; Hkkx ij viuk è;ku osQafnzr dhft, A
(ii) inksa esa pjksa dh tk¡p dhft, A ;s ,d gh gksus pkfg, A
(iii) vc] inksa esa izR;sd pj dh ?kkrksa dh tk¡p dhft, A ;s ,d gh gksuh pkfg, A

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

iz'ukoyh 10.1

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

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

(d) 5xy2 + 7x2y (e) – ab + 2b2 – 3a2

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

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

(g)
3

4
x + 

1

4
(h) 0.1 p2 + 0.2 q2

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

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

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

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

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

(vii) 7 + xy2

(b) os in igpkfu, ftuesa y2 gS vkSj fiQj buesa y2  dk xq.kkad fyf[k, A
(i) 8 – xy2 (ii) 5y2 + 7x (iii) 2x2y – 15xy2 + 7y2
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5. fuEufyf[kr O;atdksa dks ,dinh] f}in vkSj f=kin osQ :i esa oxhZo`Qr dhft, %
(i) 4y – 7z (ii) y2 (iii) x + y – xy (iv) 100

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

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

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

(i) 1, 100 (ii) –7x, 
5

2
x (iii) – 29x, – 29y

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

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

– 6x2, y, 2xy, 3x

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

13p2q, qp2, 701p2

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

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

mnkgj.k 7 fuEufyf[kr O;atdksa osQ eku x = 2 osQ fy, Kkr dhft, %
(i) x + 4                     (ii)4x – 3                      (iii)19 – 5x2                 (iv)100 – 10x3

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

x + 4 = 2 + 4 = 6

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

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

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

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

(i) 5n – 2 (ii) 5n2 + 5n – 2 (iii) n3 + 5n2 + 5n – 2 gS %
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gy
(i) 5n – 2 esa] n = –2 j[kus ij] gesa izkIr gksrk gS%

5(– 2) – 2 = – 10 – 2 = – 12

(ii) 5n2 + 5n – 2 esa   n = –2 osQ fy,] 5n – 2 = –12 gS]
vkSj] 5n2 = 5 × (– 2)2 = 5 × 4 = 20 [pw¡fd (– 2)2 = 4]

nksuksa dks feykus ij] geas izkIr gksrk gS %
5n2 + 5n – 2 = 20 – 12 = 8

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

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

mnkgj.k 6 a = 3 vkSj b = 2 osQ fy,] fuEufyf[kr O;atdksa osQ eku Kkr dhft,%
(i) a + b (ii) 7a – 4b (iii) a2 + 2ab + b2           (iv) a3 – b3

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

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

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

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

iz'ukoyh 10.2

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

(iv) 3m2 – 2m – 7 (v)
5

2
4

m
�

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

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

(iv) 2x2 – x – 2

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

(iv) a2 + ab + 2

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

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

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

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

(v) 2a – 2b – 4 – 5 + a

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

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

a = 5 vkSj b = – 3 gS A

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

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

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

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

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

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

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

7. ,d lehdj.k dks gy djus vkSj fdlh lw=k dk iz;ksx djus tSlh fLFkfr;ksa esa] gesa ,d
O;atd dk eku Kkr djus dh vko';drk gksrh gS A chth; Oa;td dk eku mu pjksa
osQ ekuksa ij fuHkZj djrk gS] ftuls og cuk;k x;k gS A bl izdkj] x = 5 osQ fy,
7x – 3 dk eku 32, gS D;ksafd 7 × 5 – 3 = 32 gS A
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11.1  Hkwfedk
D;k vki tkurs gSa fd i`Foh dk nzO;eku (mass) D;k gS\ ;g

5,970,000,000,000,000,000,000,000 kg gS!

D;k vki bl la[;k dks i<+ ldrs gSa\

;wjsul xzg (Uranus) dk nzO;eku
86,800,000,000,000,000,000,000,000 kg gSA

fdldk nzO;eku vf/d gSµi`Foh ;k ;wjsul xzg\

lw;Z (Sun) vkSj 'kfu (Saturn) osQ chp dh nwjh 1,433,500,000,000 m gS rFkk 'kfu vkSj
;wjsul xzg osQ chp dh nwjh 1,439,000,000,000 m gSA D;k vki bu la[;kvksa dks i<+ ldrs gSa\
buesa dkSu&lh nwjh de gS\

,slh cgqr cM+h la[;kvksa dk i<+uk] le>uk vkSj budh rqyuk djuk dfBu gksrk gSA bu
la[;kvksa dks ljyrk ls i<+us] le>us vkSj budh rqyuk djus osQ fy,] ge ?kkrkadksa (exponents)

dk iz;ksx djrs gSaA bl vè;k; esa] ge ?kkrkadksa osQ ckjs esa lh[ksaxs rFkk ;g Hkh lh[ksaxs fd budk
iz;ksx fdl izdkj fd;k tkrk gSA

11.2  ?kkrkad

ge cM+h la[;kvksa dks ?kkrkadksa dk iz;ksx djosQ laf{kIr :i esa fy[k ldrs gSaA

fuEufyf[kr dks nsf[k, % 10, 000 = 10 × 10 × 10 × 10 = 104

laf{kIr laosQru 104 xq.kuiQy 10×10×10×10 dks O;Dr djrk gSA ;gk¡]
‘10’ vk/kj (base) vkSj ‘4’ ?kkrkad dgykrk gSA 104 dks 10 osQ Åij ?kkr
(power) 4 ;k osQoy 10 dh pkSFkh ?kkr i<+k tkrk gSA 104 dks 10000 dk
?kkrkadh; :i (exponential form) dgk tkrk gSA

v
è;

k;
  

1
1

?kkrkad vkSj ?kkr

D;k vki bls i<+ ldrs gSa\
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ge blh izdkj 1000 dks Hkh 10 dh ?kkr osQ :i esa O;Dr dj ldrs gSaA è;ku nhft, fd
1000 = 10 × 10 × 10 = 103  gSA

;gk¡] iqu% 103 la[;k 1000 dk ?kkrkadh; :i gSA
blh izdkj] 1,00,000 = 10 × 10 × 10 × 10 × 10 = 105  gSA

vFkkZr~~] 105  la[;k 1,00,000 dk ?kkrkadh; :i gSA

bu nksuksa mnkgj.kksa esa] vk/kj 10 gSA 103 esa ?kkrkad 3 gS rFkk 105 esa ?kkrkad 5 gSA
ge la[;kvksa dks foLrkfjr ;k izlkfjr :i (expanded form) esa fy[kus osQ fy,

10, 100, 1000 bR;kfn tSlh la[;kvksa dk iz;ksx dj pqosQ gSa A
mnkgj.kkFkZ] 47561 = 4 × 10000 + 7 × 1000 + 5 × 100 + 6 × 10 + 1 gSA
bls 4 × 104 + 7 ×103 + 5 × 102 + 6 × 10 + 1 osQ :i esa fy[kk tk ldrk gSA
fuEufyf[kr la[;kvksa dks blh izdkj fy[kus dk iz;Ru dhft, %

172, 5642, 6374

mijksDr lHkh mnkgj.kksa esa] geus os la[;k,¡ ns[kh gSa ftuosQ vk/kj 10 gSaA ijarq vkèkkj dksbZ
Hkh la[;k gks ldrh gSA mnkgj.kkFkZ]

81 = 3 × 3 × 3 × 3 = 34 osQ :i esa fy[kk tk ldrk gSA ;gk¡ vk/kj 3 gS vkSj ?kkrkad 4 gSA

oqQN ?kkrksa osQ fof'k"V uke gSaA mnkgj.kkFkZ %

102, tks 10 osQ Åij ?kkr 2 gS] bls 10 dk oxZ (10 squared) Hkh i<+k
tkrk gSA

103, tks 10 osQ Åij ?kkr 3 gS] bls 10 dk ?ku (10 cubed) Hkh i<+k tkrk gSA

D;k vki crk ldrs gSa fd 53 (5 osQ ?ku) dk D;k vFkZ gS\
53 = 5 × 5 × 5 = 125

vr% ge dg ldrs gSa fd 125 la[;k 5 dh rhljh ?kkr (third

power) gSA
53 esa vk/kj rFkk ?kkrkad D;k gSa\

blh izdkj 25  = 2 × 2 × 2 × 2 × 2 =  32 gS, tks 2 dh ik¡poha ?kkr gSA
25 esa] 2 vk/kj gS rFkk ?kkrkad 5 gSA
blh fof/ osQ vuqlkj] 243 = 3 × 3 × 3 × 3 × 3 = 35,

64 = 2 × 2 × 2 × 2 × 2 × 2 = 26

625 = 5 × 5 × 5 × 5 = 54

vki laf{kIr :i esa fy[kus dh bl fof/ dks rc Hkh ykxw dj
ldrs gSa] tc vk/kj ,d ½.kkRed iw.kk±d gksA

(–2)3 dk D;k vFkZ gS\

iz;kl dhft,
,sls ik¡p vkSj mnkgj.k nhft,]

tgk¡ ,d la[;k dks ?kkrkadh; :i
esa O;Dr fd;k tkrk gSA izR;sd
fLFkfr esa] ?kkrkad o vk/kj dh
igpku Hkh dhft,A
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;g (–2)3 = (–2) ×  (–2) ×  (–2) = – 8 gSA
D;k (–2)4 = 16 gS\   bldh tk¡p dhft,A
dksbZ fuf'pr la[;k ysus osQ LFkku ij] vkb, fdlh Hkh la[;k a dks vk/kj ysa rFkk la[;kvksa
dks fuEufyf[kr :i esa fy[ksa %

a × a = a2 (bls ‘a dk oxZ’ ;k ‘a osQ Åij ?kkr 2’ i<+k tkrk gS)
a × a × a = a3 (bls ‘a dk ?ku’ ;k ‘a osQ Åij ?kkr 3’ i<+k tkrk gS)

a × a × a × a = a4 (bls a osQ Åij ?kkr 4 ;k ‘a dh pkSFkh ?kkr’ i<+k tkrk gS)
a × a × a × a × a × a × a = a7 (bls ‘a osQ Åij ?kkr 7’ ;k ‘a dh lkroha ?kkr’ i<+k tkrk gS)
bR;kfnA
a × a × a × b × b  dks a3b2 osQ :i esa O;Dr fd;k tk ldrk
gS (bls a dk ?ku xq.kk b dk oxZ i<+k tkrk gS)A
a × a × b × b × b × b dks a2b4 osQ :i esa O;Dr fd;k tk
ldrk gS (bls a dk oxZ xq.kk b ij 4 ?kkr i<+k tkrk gS)A

mnkgj.k 1 256 dks 2 dh ?kkr osQ :i esa O;Dr dhft,A

gy gesa izkIr gS 256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

vr% ge dg ldrs gSa fd 256  = 28

mnkgj.k 2 23 vkSj 32 esa dkSu cM+k gS\

gy gesa izkIr gS fd 23 = 2 × 2 × 2 = 8 gS rFkk 32  = 3 × 3 = 9 gSA

p¡wfd 9 > 8 gS] blfy, 32 la[;k 23 ls cM+k gSA

mnkgj.k 3 82 vkSj 28 esa dkSu cM+k gS\

gy 82 = 8 × 8 = 64 gSA
28  = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2  =  256 gSA
Li"Vr;k]  28 > 82

mnkgj.k 4 a3 b2, a2 b3, b2 a3, vkSj b3 a2 dks izlkfjr :i esa fyf[k,A
D;k ;s lHkh cjkcj gSa\

gy a3 b2  = a3 × b2

= (a × a × a) × (b × b)

= a × a × a × b × b

a2 b3 = a2 × b3

= a × a × b × b × b

b2 a3 = b2 × a3

= b × b × a × a × a

b3 a2 = b3 × a2

= b × b × b × a × a

iz;kl dhft,
O;Dr dhft, %

(i) 729 dks 3 dh ?kkr osQ :i esa
(ii) 128 dks 2 dh ?kkr osQ :i esa
(iii) 343 dks 7 dh ?kkr osQ :i esa
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è;ku nhft, fd in a3 b2 vkSj a2 b3 dh fLFkfr esa]  a vkSj b dh ?kkrsa fHkUu&fHkUu gSaA bl
izdkj] a3 b2 vkSj a2 b3 fHkUu&fHkUu gSaA

blosQ foijhr] a3 b2 vkSj b2 a3 cjkcj (,d gh) gSa] p¡wfd buesa a vkSj b dh ?kkrsa ,d gh
gSaA xq.ku[kaMksa osQ Øe ls dksbZ izHkko ugha iM+rk gSA
bl izdkj] a3 b2 = a3 × b2 = b2 × a3 = b2 a3 gSA
blh izdkj a2 b3 vkSj b3 a2 Hkh cjkcj gSaA

mnkgj.k 5 fuEufyf[kr la[;kvksa dks vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa
O;Dr dhft, %

(i) 72 (ii) 432 (iii) 1000 (iv) 16000

gy
 (i) 72 = 2 × 36 = 2 × 2 × 18

= 2 × 2 × 2 × 9

= 2 × 2 × 2 × 3 × 3 = 23 × 32

bl izdkj 72 = 23 × 32 (okafNr vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy okyk :i)
(ii) 432 = 2 × 216 = 2 × 2 × 108 = 2 × 2 × 2 × 54

= 2 × 2 × 2 × 2 × 27 = 2 × 2 × 2 × 2 × 3 × 9

= 2 × 2 × 2 × 2 × 3 × 3 × 3

;k 432 = 24 × 33 (okafNr :i)
(iii) 1000 = 2 × 500 = 2 × 2 × 250 = 2 × 2 × 2 × 125

= 2 × 2 × 2 × 5 × 25 = 2 × 2 × 2 × 5 × 5 × 5

;k 1000 = 23 × 53

vrqy bl mnkgj.k dks fuEufyf[kr fof/ ls gy djuk pkgrk gS %
1000 = 10 × 100 = 10 × 10 × 10

=  (2 × 5) × (2 × 5) × (2 × 5) (p¡wfd 10 = 2 × 5 gS )
= 2 × 5 × 2 × 5 × 2 × 5 = 2 × 2 × 2 × 5 × 5 × 5

;k 1000 =  23 × 53

D;k vrqy dh fof/ lgh gS\

(iv) 16000 =  16 × 1000  =  (2 × 2 × 2 × 2) ×1000 (p¡wfd 16 = 2 × 2 × 2 × 2 gSA)
= (2 × 2 × 2 × 2) × (2 × 2 × 2 × 5 × 5 × 5)

(p¡wfd 1000 = 2 × 2 × 2 × 5 × 5 × 5 gSA)
= (2 × 2 × 2 × 2 × 2 × 2 × 2 ) × (5 × 5 × 5)

;k] 16000 = 27 × 53

mnkgj.k 6 fuEufyf[kr osQ eku Kkr dhft,A
(1)5, (–1)3, (–1)4, (–10)3 vkSj (–5)4:

gy
(i) gesa izkIr gS] (1)5 = 1 × 1 × 1 × 1 × 1 = 1

okLro esa] 1 dh dksbZ Hkh ?kkr 1 osQ cjkcj gksrh gSA

2 72

2 36

2 18

3 9

3
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(ii) (–1)3 = (–1) × (–1) × (–1) = 1 × (–1) = –1

(iii) (–1)4 = (–1) × (–1) × (–1) × (–1) = 1 × 1 = 1

vki bldh tk¡p dj ldrs gSa fd (–1) dh dksbZ Hkh fo"ke
?kkr (–1) osQ cjkcj gksrh gS rFkk (–1) dh dksbZ Hkh le ?kkr
(+1) osQ cjkcj gksrh gSA

(iv) (–10)3 = (–10) × (–10) × (–10) = 100 × (–10) = – 1000

(v) (–5)4 = (–5) × (–5) × (–5) × (–5) = 25 × 25 = 625

iz'ukoyh 11.1

1. fuEufyf[kr osQ eku Kkr dhft, %
(i)  26 (ii) 93 (iii) 112 (iv) 54

2. fuEufyf[kr dks ?kkrkadh; :i esa O;Dr dhft, %
(i) 6 × 6 × 6 × 6 (ii) t × t (iii) b × b × b × b

(iv) 5 × 5× 7 × 7 × 7 (v) 2 × 2 × a × a (vi) a × a × a × c × c × c × c × d

3. fuEufyf[kr la[;kvksa esa ls izR;sd dks ?kkrkadh; laosQru esa O;Dr dhft, %
(i) 512 (ii) 343 (iii) 729 (iv) 3125

4. fuEufyf[kr esa ls izR;sd Hkkx esa] tgk¡ Hkh laHko gks] cM+h la[;k dks igpkfu,%
(i) 43 ;k 34 (ii) 53  ;k 35 (iii) 28 ;k 82

(iv) 1002 ;k 2100 (v) 210 ;k 102

5. fuEufyf[kr esa ls izR;sd dks muosQ vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa
O;Dr dhft,A
(i) 648 (ii) 405 (iii) 540 (iv) 3600

6. ljy dhft, %
(i) 2 × 103 (ii) 72 × 22 (iii) 23 × 5 (iv) 3 × 44

(v) 0 × 102 (vi) 52 × 33 (vii) 24 × 32 (viii) 32 × 104

7. ljy dhft, %
(i) (– 4)3 (ii) (–3) × (–2)3 (iii) (–3)2 × (–5)2

(iv) (–2)3 × (–10)3

8. fuEufyf[kr la[;kvksa dh rqyuk dhft, %
(i) 2.7 × 1012 ; 1.5 × 108 (ii) 4 × 1014  ; 3 × 1017

11.3  ?kkrkadksa osQ fu;e

11.3.1  ,d gh vk/kj okyh ?kkrksa dk xq.ku
(i) vkb, 22 × 23 dks ifjdfyr djsaA

22 × 23 = (2 × 2) × (2 × 2 × 2)

= 2 × 2 × 2 × 2 × 2 = 25 = 22+3

è;ku nhft, fd 22 vkSj 23 esa vk/kj ,d gh (leku) gS rFkk ?kkrkadksa dk ;ksx] vFkkZr~~
2 vkSj 3 dk ;ksx 5 gSA

(–1)fo"ke la[;k = –1

(–1)le la[;k = + 1
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ljy djosQ ?kkrkadh; :i
esa fyf[k, %

(i) 25 × 23

(ii) p3 × p2

(iii) 43 ×42

(iv) a3 × a2 × a7

(v) 53 × 57 × 512

(vi) (– 4)100 × (–4)20

iz;kl dhft,

(ii) (–3)4 × (–3)3 = [(–3) × (–3) × (–3)× (–3)]  × [(–3) × (–3) × (–3)]

= (–3) × (–3) × (–3) × (–3) × (–3) × (–3) × (–3)

= (–3)7

= (–3)4+3

iqu% è;ku nhft, fd vk/kj ,d gh gS rFkk ?kkrkadksa dk ;ksx 4 + 3 = 7 gSA
(iii) a2 × a4 = (a × a) × (a × a × a  × a)

= a × a × a × a × a × a =  a6

(fVIi.kh% vk/kj ,d gh gS rFkk ?kkrkadksa dk ;ksx 2 + 4 = 6 gS)
blh izdkj] lR;kfir dhft, fd

42 × 42 = 42+2

rFkk 32 × 33 = 32+3 gSA

D;k vki ckWDl esa mi;qDr la[;k fy[k ldrs gSa \

(–11)2 × (–11)6 = 11

b2 × b3 = b

(;kn jf[k,] vk/kj ,d gh gS] b dksbZ Hkh 'kwU;srj iw.kk±d gS)A

c3 × c4 = c (c dksbZ Hkh 'kwU;srj iw.kk±d gS)A

d10 ×  d20 = d

;gk¡ ls ge O;kid :i ls ;g dg ldrs gSa fd ,d 'kwU;srj iw.kk±d a,

osQ fy,]  am × an = am + n

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSaA

lko/kuh!
23 × 32 ij fopkj dhft,A

D;k vki ?kkrkadksa dks tksM+ ldrs gSa\ ugha! D;k vki crk ldrs gSa ^D;ksa*\
23 dk vk/kj 2 gS vkSj 32 dk vk/kj 3 gSA vk/kj ,d leku ugha gSaA

11.3.2  ,d gh vk/kj okyh ?kkrksa dk foHkktu

vkb, 37 ÷ 34 dks ljy djsaA

37 ÷ 34  =

7

4

3

3
 = 

3 3 3 3 3 3 3

3 3 3 3

× × × × × ×

× × ×

= 3 × 3 × 3 = 33 = 37–4

bl izdkj] 37 ÷ 34 = 37– 4 gSA
¹è;ku nhft, fd 37 vkSj 34 osQ vk/kj ,d gh gSa vkSj 37 ÷ 34 = 37–4 gks tkrk gSAº

bl izdkj] 56 ÷ 52 =
5

5

5 5 5 5 5 5

5 5

6

2
=

× × × × ×

×

= 5 × 5 × 5 × 5 = 54 = 56 – 2

;k] 56 ÷ 52 = 56 – 2  gSA
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eku yhft, fd a dksbZ 'kwU;srj iw.kk±d gSA rc]

a4 ÷ a2 =
a

a

a a a a

a a
a a a a

4

2

2 4 2
=

× × ×

×
= × = =

�

;k a4 ÷ a2 = a4 – 2 gSA

D;k vc vki rqjar mÙkj ns ldrs gSa\
108 ÷ 103 = 108 – 3 = 105

79 ÷ 76 = 7

a8 ÷ a5 = a

'kwU;srj iw.kk±d b vkSj c osQ fy,
b10 ÷ b5 = b

c100 ÷ c90 = c

O;kid :i esa] fdlh Hkh 'kwU;srj iw.kk±d a osQ fy,]

am ÷ an = am – n

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSa rFkk m  > n gSA

11.3.3  ,d ?kkr dh ?kkr ysuk
fuEufyf[kr ij fopkj dhft, %

2
3

2

( )  vkSj 3
2

4

( ) dks ljy dhft,A

vc] 2
3

2

( )  dk vFkZ gS  23  dk Lo;a ls nks ckj xq.kk fd;k x;k gSA

2
3

2

( ) = 23 × 23

= 23 + 3 (p¡wfd am × an = am + n gSA)
= 26 = 23 × 2

vFkkZr~~ 2
3

2

( ) = 23×2

blh izdkj] 3
2

4

( ) = 32 × 32 × 32 × 32

= 32 + 2 + 2 + 2

= 38 (nsf[k, fd 2 vkSj 4 dk xq.kuiQy 8 gSA)
= 32 × 4

D;k vki crk ldrs gSa fd 7
2

10

( ) fdlosQ cjkcj gS\

vr%] 2
3

2

( )  = 23 × 2 = 26

3
2

4

( )  = 32 × 4 = 38

iz;kl dhft,
ljy djosQ ?kkrkadh; :i esa fyf[k,%
(mnkgj.k osQ fy,] 116 ÷ 112 = 114)

 (i) 29 ÷ 23 (ii) 108 ÷ 104

(iii) 911 ÷ 97 (iv) 2015 ÷ 2013

 (v) 713 ÷ 710

ljy djosQ] mÙkj dks ?kkrkadh;
:i esa O;Dr dhft,A

(i) ( )
426 (ii) ( )

100
2

2

(iii) ( )
2

50
7 (iv) ( )

7
3

5

iz;kl dhft,
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( )
10

2
7 = 72 × 10 = 720

( )
32

a  = a 2 × 3 =  a6

(am)3 = am × 3 = a3m

mijksDr ls] ge O;kid :i ls dg ldrs gSa fd fdlh 'kwU;srj iw.kk±d
‘a’ osQ fy,]

( )
n

m
a = amn

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSaA

mnkgj.k 7 D;k vki crk ldrs gSa fd (52) × 3 vkSj ( )
3

2
5  esa ls dkSu cM+k gS\

gy (52) × 3 dk vFkZ gS fd 52 dks 3 ls xq.kk fd;k x;k gS] vFkkZr~~ ;g
5 × 5 × 3 = 75

ijarq ( )
3

2
5 dk vFkZ gS fd 52 dk Lo;a ls rhu ckj xq.kk fd;k x;k gS] vFkkZr~~ ;g

52 × 52 × 52 = 56 = 15625 gSA
vr%] (52)3 > (52) × 3 gSA

11.3.4  leku ?kkrkadksa okyh ?kkrksa dk xq.ku

D;k vki 23 × 33 dks ljy dj ldrs gSa\ è;ku nhft, fd ;gk¡ nksuks a inks a 23 vkSj 33 osQ
vk/kj fHkUu&fHkUu gSaA ijarq buosQ ?kkrkad leku gSaA
vc 23 ×  33 = (2 × 2 × 2) × (3 × 3 × 3)

= (2 × 3) × (2 × 3) × (2 × 3)

= 6 × 6 × 6

= 63    (nsf[k, 6 vk/kjksa 2 vkSj 3 dk xq.kuiQy gS)
nsf[k, 44 × 34 = (4 × 4 × 4 × 4) × (3 × 3 × 3 × 3)

= (4 × 3) × (4 × 3) × (4 × 3) × (4 × 3)

= 12 ×  12 ×  12  × 12

= 124

lkFk gh] nsf[k, 32 × a2 = (3 × 3) × (a × a)

= (3 × a) × (3 × a)

= (3 × a)2

= (3a)2 (è;ku nhft, % 3×a = 3a )

blh izdkj  a4 × b4 = (a × a × a × a) ×  (b × b × b × b)

= (a × b) × (a × b) × (a × b) × (a × b)

= (a × b)4

= (ab)4 (è;ku nhft, fd a × b = ab gS)

Rationalised 2023-24



?kkrkad vkSj ?kkr 191

O;kid :i esa] fdlh Hkh 'kwU;srj iw.kk±d osQ fy,]

am × bm = (ab)m gksrk gS tgk¡] m ,d iw.kZ la[;k gS

mnkgj.k 8 fuEufy[kr inksa dks ?kkrkadh; :i esa O;Dr dhft, %
(i) (2 × 3)5 (ii) (2a)4 (iii) (– 4m)3

gy
(i) (2 × 3)5 = (2 × 3) × (2 × 3) × (2 × 3) × (2 × 3) × (2 × 3)

= (2 × 2 × 2 × 2 × 2) × (3 × 3× 3 × 3 × 3)

= 25 × 35

(ii) (2a)4 = 2a × 2a × 2a × 2a

= (2 × 2 × 2 × 2) × (a × a × a × a)

= 24 × a4

(iii) (– 4m)3 = (– 4 × m)3

= (– 4 × m) × (– 4 × m) × (– 4 × m)

= (– 4) × (– 4) × (– 4) × (m × m × m) = (– 4)3 × (m)3

11.3.5   leku ?kkrkadksa okyh ?kkrksa ls foHkktu

fuEufyf[kr ljyhdj.kksa dks nsf[k, %

(i)

4

4

2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3

× × ×
= = × × ×

× × ×
=











2

3

4

(ii)

3

3

a a a a a a a

b b b b b b b

× ×
= = × ×

× ×
=











a

b

3

bu mnkgj.kksa ls] ge dg ldrs gSa fd O;kid :i esa]

a b
a

b

a

b

m m
m

m

m

÷ = =








  tgk¡] a vkSj b dksbZ nks 'kwU;srj iw.kk±d gSa rFkk m

,d iw.kZ la[;k gSA

mnkgj.k 9 izlkj dhft,% (i)
3

5

4









 (ii)

−









4

7

5

gy

(i)
3

5

4









  = 

4

4

3

5
 = 

3 3 3 3

5 5 5 5

× × ×

× × ×

(ii)
−









4

7

5

 = 
5

5

( 4)

7

−
 = 

−( ) × −( ) × −( ) × −( ) × −( )

× × × ×

4 4 4 4 4

7 7 7 7 7

iz;kl dhft,
am × bm = (ab)m dk iz;ksx djosQ]
vU; :i esa cnfy, %

(i) 43 × 23 (ii) 25 × b5

(iii) a2 × t2 (iv) 56 × (–2)6

(v) (–2)4 × (–3)4

iz;kl dhft,

a b
a

b

m m

m

÷ =








 dk iz;ksx

djosQ] vU; :i eas cnfy,%

(i) 45 ÷ 35

(ii) 25 ÷ b5

(iii) (– 2)3 ÷ b3

(iv) p4 ÷ q4

(v) 56 ÷ (–2)6
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lllll 'kwU; ?kkrkad okyh la[;k,¡

D;k vki crk ldrs gSa fd 

5

5

3

3
 fdlosQ cjkcj gS\

5

5

3

3
 =

3 3 3 3 3
1

3 3 3 3 3

× × × ×
=

× × × ×
 gSA

?kkrkadksa osQ fu;eksa dk iz;ksx djrs gq,]
35 ÷ 35 = 35 – 5 = 30 gSA

vr% 30 = 1 gSA
D;k vki crk ldrs gSa fd 70 fdlosQ cjkcj gS\

73 ÷73 = 73 – 3  = 70

lkFk gh]
3

3

7

7
 =

7 × 7 × 7
1

7 × 7 × 7
=   gSA

vr% 70 = 1

blh izdkj] a3 ÷ a3 = a3–3 = a0 gSA

lkFk gh a3 ÷ a3 =

3

3

× ×
1

× ×

a a a a

a a a a
= =  gSA

vr%] a0 = 1 (fdlh Hkh 'kwU;srj iw.kk±d a osQ fy,)

vr%] ge dg ldrs gSa fd fdlh Hkh la[;k ('kwU; osQ vfrfjDr) ij ?kkr (;k ?kkrkad) 0 dk
eku 1 gksrk gSA

11.4  ?kkrkadksa osQ fu;eksa dk fofo/ mnkgj.kksa esa iz;ksx
vkb, Åij fodflr fd, x, ?kkrkadksa osQ fu;eksa dk iz;ksx djosQ] oqQN mnkgj.k gy djsaA

mnkgj.k 10 8 × 8 × 8 × 8 osQ fy,] vk/kj 2 ysrs gq,] bls ?kkrkadh; :i esa fyf[k,A

gy Kkr gS fd]  8 × 8 × 8 × 8 = 84

ijarq ge tkurs gSa fd 8 = 2 × 2 × 2 = 23  gSA
vr%] 84 = (23)4 = 23 × 23 × 23 × 23

= 23 × 4 (vki (am)n = amn dk Hkh iz;ksx dj ldrs gSaA)
= 212

mnkgj.k 11 ljy dhft, vkSj mÙkj dks ?kkrkadh; :i esa fyf[k, %

(i)

7
5

2

3
3

3

 
× 

 
(ii) 23 × 22 × 55 (iii) (62 × 64) ÷ 63

(iv) ((22)3 × 36) × 56 (v) 82 ÷ 23

gy  (i)   

7
5

2

3
3

3

 
× 

 

 = ( )
7 2 5

3 3
−

×

= 35×35 = 35+5 = 310

aº D;k gS\
fuEufyf[kr iSVuZ dks nsf[k, %

26 = 64
25  = 32
24  = 16
23  = 8

22  = ?
21  = ?

2º  = ?

vki osQoy iSVuZ ns[k dj gh 2º osQ
eku dk vuqeku yxk ldrs gSaA
vki ns[k ldrs gSa fd 2º = 1 gSA
;fn 36 = 729, ls izkjaHk djsa] rks Åij
n'kkZbZ fof/ ls 35, 34, 33,... bR;kfn Kkr
djrs gq,] D;k vki 3º dk eku crk
ldrs gSa\
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(ii) 23 × 22 × 55 = 23+2 × 55

= 25× 55 = (2×5)5  = 105

(iii) ( )
2 4 3

6 6 6× ÷  =  
2 4 36 6+

÷

=

6
6 3 3

3

6
6 6

6

−
= =

(iv) ( )
3

2 6 62 3 5 × ×
  

 = [26 × 36] × 56

= ( )
6 62 3 5× ×

= ( )
6

2 3 5× × = 
630

(v) 8 = 2 × 2 × 2 = 23

vr%] 82 ÷ 23 = (23)2 ÷ 23

= 26 ÷ 23 = 26–3 = 32

mnkgj.k 12 ljy dhft, %

 (i)

4 3

3 2

12 9 4

6 8 27

× ×

× ×
(ii) 23 × a3 × 5a4 (iii)

2 3 2

9 4

4 5

2

× ×

×

gy (i) ;gk¡

4 3

3 2

12 9 4

6 8 27

× ×

× ×
 =

( ) ( )

( ) ( )

4 3
2 2 2

23 3 3

2 3 3 2

2 3 2 3

× × ×

× × ×

=
2 3 3 2

2 3 2 3

2
4 4 2 3 2

3 3 2 3 3

( ) ( )
=

×

×

× × ×

× × ×

8 2 4 6

3 6 3 3

2 2 3 3

2 2 3 3

¥ ¥ ¥

¥ ¥ ¥

=  
8 2 4 6 10 10

3 6 3 3 9 6

3 2 3

2 3 2 3

2 + +

+ +

× ×

× ×
=

= 210 – 9 × 310 – 6 =  21 × 34

= 2 × 81 = 162

(ii) 23 × a3 × 5a4 = 23× a3 × 5 × a4

= 23 × 5 × a3 × a4 = 8 × 5 × a3 + 4

= 40 a7

(ii)
2 3 2

9 4

4 5

2

× ×

×
 =

( )

4 5

2
2 2

2×3 ×2

3 × 2
 = 

5 4

2 2 2

2 × 2 × 3

3 × 2 ×

=

1 5 4

4 2

2 3

2 3

+
×

×
 = 

6 4

4 2

2 3

2 3

×

×
= 

6 4 4 22 3− −
×

= 22 × 32 = 4 × 9 = 36
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fVIi.kh% bl vè;k; esa] geus vf/dka'kr% ,sls mnkgj.k fy, gSa ftuesa vk/kj iw.kk±d gSaA ijarq
bl vè;k; osQ lHkh ifj.kke mu fLFkfr;ksa osQ fy, Hkh lR; gSa] tgk¡ vk/kj ifjes;
la[;k,¡ gSaA

iz'ukoyh 11.2

1. ?kkrkadksa osQ fu;eksa dk iz;ksx djrs gq,] ljy dhft, vkSj mÙkj dks ?kkrkadh; :i esa
fyf[k, %

(i) 32 × 34 × 38 (ii) 615 ÷ 610 (iii) a3 × a2

(iv) 7x ×72 (v) ( )
32 3

5 5÷ (vi) 25 × 55

(vii) a4 × b4 (viii) ( )
3

4
3 (ix) ( )

20 15 3
2 2 2÷ ×

(x) 8t ÷ 82

2. fuEufyf[kr esa ls izR;sd dks ljy djosQ ?kkrkadh; :i eas O;Dr dhft, %

(i)
2 3 4

3 32

3 4
× ×

×
(ii) 5 5 5

2
3

4 7( )






× ÷ (iii) 4 325 5÷

(iv)

2 8

3

3 7 11

21 11

× ×

×
(v)

7

4 3

3

3 3×
(vi) 20 + 30 + 40

(vii)  20 × 30 × 40 (viii) (30 + 20) × 50 (ix)

8 5

3 3

2

4

a

a

×

×

(x)

5

8

3
×

a
a

a

 
  

(xi)
4

4

5 8 3

5 5 2

×

×

a b

a b
(xii) ( )

2
3

2 2×

3. crkb, fd fuEufyf[kr dFku lR; gS ;k vlR; rFkk vius mÙkj dk dkj.k Hkh nhft, %

(i) 10 × 1011 = 10011 (ii) 23  > 52 (iii) 23 × 32 = 65

(iv) 30 = (1000)0

4. fuEufyf[kr esa ls izR;sd dks osQoy vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa
O;Dr dhft, %

(i) 108 × 192 (ii) 270 (iii) 729 × 64

(iv) 768

5. ljy dhft, %

(i)
( )

2
5 3

3

2 7

8 7

×

×
(ii)

25 5

10

2 8

3 4

× ×

×

t

t
(iii)

5 5

7 5

3 10 25

5 6

× ×

×

Rationalised 2023-24



?kkrkad vkSj ?kkr 195

11.5  n'keyo la[;k i¼fr

vkb, 47561 osQ fuEufyf[kr izlkj dks ns[ksa] ftlls ge igys ls gh ifjfpr gSa %

47561 = 4 × 10000 + 7 × 1000 + 5 × 100 + 6 × 10 + 1

ge bls 10 dh ?kkrksa dk iz;ksx djrs gq,] ?kkrkadh; :i esa fuEufyf[kr izdkj ls O;Dr dj
ldrs gSa %

47561 = 4 × 104 + 7 × 103 + 5 × 102 + 6 × 101 + 1 × 100

[è;ku nhft, % 10000 = 104, 1000 = 103, 100 = 102, 10 = 101 vkSj 1 = 100 gSA]

vkb, ,d vkSj la[;k dks izlkfjr :i esa fy[ksa %

104278 = 1 × 100,000 + 0 × 10000 + 4 × 1000 + 2 × 100 + 7 × 10 + 8 × 1

 = 1 × 105 + 0 × 104 + 4 × 103 + 2 × 102 + 7 × 101 + 8 × 100

= 1 × 105 + 4 × 103 + 2 × 102 + 7 × 101 + 8 × 100

è;ku nhft, fd fdl izdkj 10 osQ ?kkrkad vf/dre eku 5 ls izkjaHk gksrs gq, ,d&,d
djosQ ?kVrs gq,] 0 rd vk tkrs gSaA

11.6  cM+h la[;kvksa dks ekud :i esa O;Dr djuk
vkb,] bl vè;k; dh izkjafHkd fLFkfr ij okil vk tk,¡A geus dgk Fkk fd cM+h la[;kvksa
dks] ?kkrkadksa dk iz;ksx djosQ lqfo/ktud :i ls O;Dr fd;k tk ldrk gSA bls vHkh rd geus
fn[kk;k ugha gSA vc ge ,slk djsaxsA

1. lw;Z gekjh vkdk'kxaxk (Milky Way Galaxy) osQ osaQnz ls
300,000,000,000,000,000,000 m dh nwjh ij fLFkr gSA

2. gekjh vkdk'kxaxk esa 100,000,000,000 rkjs gSaA

3. i`Foh dk nzO;eku 5,976,000,000,000,000,000,000,000 kg gSA

;s la[;k,¡ i<+us vkSj fy[kus dh n`f"V ls lqfo/ktud ugha gSaA budks
lqfo/ktud cukus osQ fy,] ge ?kkrksa (;k ?kkrkadksa) dk iz;ksx djrs gSaA

fuEufyf[kr dks nsf[k, %
59 = 5.9 × 10 = 5.9 × 101

590 = 5.9 × 100 = 5.9 × 102

5900 = 5.9 × 1000 = 5.9 × 103

59000 = 5.9 × 10000 = 5.9 × 104  bR;kfnA
geus bu lHkh la[;kvksa dks ekud :i (standard form) esa O;Dr dj fn;k gSA fdlh

Hkh la[;k dks 1.0 vkSj 10.0 osQ chp dh ,d n'keyo la[;k (ftlesa 1.0 lfEefyr gS) vkSj
10 dh  fdlh ?kkr osQ xq.kuiQy osQ :i esa O;Dr fd;k tk ldrk gSA la[;k osQ bl :i dks
mldk ekud :i dgrs gSaA bl izdkj]

5985 = 5.985 × 1000 = 5.985 × 103 la[;k 5985 dk ekud :i gSA

iz;kl dhft,
10 dh ?kkrksa dk iz;ksx djrs
gq,] ?kkrkadh; :i esa izlkfjr
dhft, %

(i) 172

(ii) 5643

(iii) 56439

(iv) 176428
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è;ku nhft, fd 5985 dks 59.85 × 100 ;k 59.85 × 102 osQ :i esa Hkh O;Dr fd;k tk
ldrk gSA ijarq ;g 5985 dk ekud :i ugha gSA blh izdkj

5985 = 0.5985 × 10000 = 0.5985 × 104 Hkh 5985 dk ekud :i ugha gSA

vc ge bl vè;k; osQ izkjaHk esa vkbZ gqbZ la[;kvksa dks bl ekud :i esa O;Dr djus esa
l{ke gks x, gSaA

gekjh vkdk'kxaxk osQ osaQnz ls lw;Z dh nwjh vFkkZr~~]
300,000,000,000,000,000,000 m dks

3.0 × 100,000,000,000,000,000,000 m = 3.0 × 1020 m

osQ :i eas fy[kk tk ldrk gSA vc] D;k vki 40,000,000,000 dks blh :i

esa O;Dr dj ldrs gSa\ blesa 'kwU;ksa dh la[;k dks fxfu,A ;g 10 gSA

vr% 40,000,000,000 = 4.0 × 1010 gSA

i`Foh dk nzO;eku = 5,976,000,000,000,000,000,000,000 kg

= 5.976 × 1024 kg gSA

D;k vki bl ckr ls lger gSa fd i<+us] le>us vkSj rqyuk djus dh n`f"V ls ekud
:i esa fy[kh ;g la[;k ml 25 vadksa dh la[;k dh vis{kk cgqr vf/d ljy ;k
lqfo/ktud gS\

vc] ;wjsul xzg dk nzO;eku = 86,800,000,000,000,000,000,000,000 kg

 = 8.68 × 1025 kg gSA

vc] mijksDr nksuksa O;atdksa esa osQoy 10 dh ?kkrksa dh rqyuk djosQ gh] vki ;g dg ldrs
gSa fd ;wjsul xzg dk nzO;eku i`Foh ls vf/d gSA

lw;Z vkSj 'kfu osQ chp dh nwjh 1,433,500,000,000 m ;k 1.4335 × 1012 m gSA 'kfu vkSj
;wjsul osQ chp dh nwjh 1,439,000,000,000 m ;k 1.439 × 1012 m gSa A lw;Z vkSj i`Foh osQ
chp dh nwjh 149, 600,000,000 m ;k 1.496 × 1011 m gSA

D;k vki crk ldrs gSa fd bu rhuksa nwfj;ksa esa dkSu&lh nwjh U;wure gS\

mnkgj.k 13 fuEufyf[kr la[;kvksa dks ekud :i esa O;Dr dhft, %

(i) 5985.3 (ii) 65950

(iii) 3,430,000 (iv) 70,040,000,000

gy
(i) 5985.3 = 5.9853 × 1000 = 5.9853 × 103

(ii) 65950 = 6.595 × 10000 = 6.595 × 104

(iii) 3,430,000 = 3.43 × 1000,000 = 3.43 × 106

(iv) 70,040,000,000 = 7.004 × 10,000,000,000 = 7.004 × 1010
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;gk¡ è;ku j[kus ;ksX; ckr ;g gS fd n'keyo fcanq ls ckb± vksj osQ (vadksa dh la[;k)
fxudj] mlesa ls 1 ?kVk dj tks izkIr gksrk gS] ogh 10 dk ?kkrkad gksrk gS] ftls ekud :i
eas iz;ksx fd;k tkrk gSA ge bl fcanq dh dYiuk] la[;k osQ (nk,¡) fljs ij dj ysrs gSaA ;gk¡
ls ckb± vksj vadksa dh (la[;k) 11 gSA blfy,] ekud :i esa O;Dr djus osQ fy,] 10 dk
?kkrkad 11 – 1 = 10 gS A blfy, blosQ ekud :i esa 10 dk ?kkrkad 4 – 1 = 3 gSA

iz'ukoyh 11.3

1. fuEufyf[kr la[;kvksa dks izlkfjr :i esa fyf[k, %

279404, 3006194, 2806196, 120719, 20068

2. fuEufyf[kr izlkfjr :iksa esa ls izR;sd osQ fy, la[;k Kkr dhft, %

(a) 8 ×104 + 6 ×103 + 0×102 + 4×101 + 5×100

(b) 4 ×105 + 5×103 + 3×102 + 2×100

(c) 3 ×104 + 7×102 + 5×100

(d) 9 ×105 + 2×102 + 3×101

3. fuEufyf[kr la[;kvksa dks ekud :i esa O;Dr dhft, %

(i) 5,00,00,000 (ii) 70,00,000     (iii) 3,18,65,00,000

       (iv)   3,90,878 (v) 39087.8     (vi) 3908.78

4. fuEufyf[kr dFkuksa esa izdV gksus okyh (vkus okyh) la[;kvksa dks ekud :i esa O;Dr
dhft,A

(a) i`Foh vkSj panzek osQ chp dh nwjh 384,000,000 m gSA

(b) fuokZr LFkku esa izdk'k dh pky (;k osx) 300,000,000 m/sec. gSA

(c) i`Foh dk O;kl 12756000 m gSA

(d) lw;Z dk O;kl 1,400,000,000 m gSA

(e) ,d vkdk'kxaxk esa vkSlru 100,000,000,000 rkjs gSaA

(f) fo'o eaMy (;k lkSj eaMy) 12,000,000,000 o"kZ iqjkuk vkdfyr fd;k x;k gSA

(g) vkdk'kxaxk osQ eè; ls lw;Z dh nwjh 300,000,000,000,000,000,000 m vkdfyr
dh xbZ gSA

(h) 1.8 g Hkkj okyh ikuh dh ,d cawn esa 60,230,000,000,000,000,000,000 v.kq
(molecules) gksrs gSaA

(i) i`Foh esa 1,353,000,000 km3 leqnz ty gSA

(j) ekpZ 2001 esa Hkkjr dh tula[;k 1,027,000,000 FkhA
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geus D;k ppkZ dh\

1. cgqr cM+h la[;k,¡ i<+us] le>us] rqyuk djus vkSj mu ij lafØ;k,¡ djus dh n`f"V ls
dfBu gksrh gSaA budks ljy cukus osQ fy,] ge bu vf/dka'k cM+h la[;kvksa dks ?kkrkadksa
dk iz;ksx djosQ laf{kIr :i esa fy[krs gSaA

2. oqQN la[;kvksa osQ ?kkrkadh; :i fuEufyf[kr gSa %
10000 = 104 (bls 10 osQ Åij ?kkr 4 i<+k tkrk gS)

243 = 35, 128 = 27.

;gk¡] 10, 3 vkSj 2 vk/kj gSa rFkk 4, 5 vkSj 7 Øe'k% buosQ ?kkrkad gSaA ge ;g Hkh dgrs gSa
fd 10 dh pkSFkh ?kkr 10000 gS] 3 dh ik¡poha ?kkr 243 gS] bR;kfnA

3. ?kkrkadh; :i eas la[;k,¡ oqQN fu;eksa dk ikyu djrh gSa] tks bl izdkj gSa %
fdUgha 'kwU;srj iw.kk±dksa a vkSj b rFkk iw.kZ la[;kvksa m vkSj n osQ fy,]
(a) am × an = am+n

(b) am ÷ an = am–n, m > n

(c) (am)n = amn

(d) am × bm = (ab)m

(e) am ÷ bm =  
a

b

m










(f) a° = 1

(g) (–1)le la[;k = 1

(–1)fo"ke la[;k = – 1
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12.1  Hkwfedk
lefefr (Symmetry) ,d egRoiw.kZ T;kferh; voèkkj.kk gS] tks lkekU;r% izÑfr esa izn£'kr
gksrh gS rFkk fØ;kdYkki osQ yxHkx lHkh {ks=kksa esa bldk iz;ksx gksrk gS A dykdkj] O;olk;h]
diM+s ;k ToSyjh fM”kkbu djus okys] dkj fuekZrk] vk£dVsDV rFkk vusd vU; lefefr dh
ladYiuk dk iz;ksx djrs gSa A eèkqefD[k;ksa osQ NÙkksa] iQwyksa] isM+ dh ifÙk;ksa] èkk£ed fpÉksa] dacyksa
vkSj :ekyksa] bu lHkh LFkkuksa ij vkidks lefer fM”kkbu fn[kkbZ nsaxsA

vki fiNyh d{kk esa] jSf[kd lefefr dk dqN ^vuqHko* dj pqosQ gSa A
,d vkÑfr es jSf[kd lefefr gksrh gS] ;fn mlesa ,d js[kk ,slh gks ftlosQ vuqfn'k ml

vkÑfr dks eksM+us ij] vkÑfr osQ nksuksa Hkkx ijLij laikrh gks tkrs gksa A
bu voèkkj.kkvksa dks vki ;kn dj ldrs gSa A vkidh lgk;rk osQ fy, ;gk¡ dqN fØ;kdyki
fn, tk jgs gSa A

v
è;

k;
 
 
1

2

lefefr

izÑfrvk£dVsDpj bathfu;¯jax

lefefr n'kkZus okyh ,d
fiDpj ,yce cukb,

dqN jaxhu vkd"kZd
bad&MkV MsfoYl cukb,

dkx”k osQ dVs gq, dqN
lefefr fM”kkbu cukb,
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vkiosQ }kjk ,df=kr fd, x, fM”kkbu esa lefer js[kkvksa (;k v{kksa) dks igpkuus dk
vkuan yhft, A

vkb, vc lefefr ij viuh voèkkj.kkvksa dks vkSj vfèkd izcy cuk,¡ A fuEufyf[kr
vkÑfr;ksa dk vè;;u dhft,] ftuesa lefer js[kkvksa dks ¯cnqfdr js[kkvksa ls vafdr fd;k x;k
gS  (vkÑfr 12.1 (i)-(iv)) A

12.2  le cgqHkqtksa osQ fy, lefer js[kk,¡
vki tkurs gSa fd cgqHkqt (polygon) ,d ,slh can vkÑfr gS] tks vusd js[kk[kaMksa ls cuh gksrh
gSA lcls de js[kk[kaMksa ls cuk cgqHkqt ,d f=kHkqt gS A (D;k vki bu js[kk[kaMksa ls de
js[kk[kaMksa okyk dksbZ vU; cgqHkqt cuk ldrs gSa \ blosQ ckjs esa lksfp, A)

,d cgqHkqt] le cgqHkqt (regular polygon) dgykrk gS] ;fn bldh lHkh Hkqtkvksa dh
yackb;k¡ cjkcj gksa rFkk lHkh dks.kksa osQ eki cjkcj gksa A bl izdkj] ,d leckgq f=kqHkt] rhu
Hkqtkvksa okyk ,d le cgqHkqt gksrk gS A D;k pkj Hkqtkvksa okyk ,d le cgqHkqt gksrk gS \ D;k
vki pkj Hkqtkvksa okys ,d le cgqHkqt dk uke crk ldrs gSa \

,d leckgq f=kHkqt ,d le cgqHkqt gS] D;ksafd bldh izR;sd Hkqtk dh yackbZ leku gksrh
gS rFkk blosQ izR;sd dks.k dh eki 60° gksrh gS (vkÑfr 12.2) A

vkÑfr 12.1

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

vkÑfr 12.3 vkÑfr 12.4vkÑfr 12.2

60°

60°

60°

a a

a

oxZ Hkh ,d le cgqHkqt gS] D;ksafd bldh lHkh Hkqtk,¡ leku yackb;ksa dh gksrh gSa rFkk
bldk izR;sd dks.k ,d ledks.k (vFkkZr~~ 90°) gksrk gS A blosQ fod.kZ ijLij ledks.k ij
lef}Hkkftr gksrs  gSa (vkÑfr 12.3)A

;fn ,d iapHkqt (pentagon) ,d le cgqHkqt gS] rks LokHkkfod gS fd bldh Hkqtk,¡ cjkcj
yackb;ksa dh gksuh pkfg, rFkk blosQ dks.kksa osQ eki cjkcj gksus pkfg, A ckn esa vki i<+saxs fd
blosQ izR;sd dks.k dh eki 108° gksrh gS (vkÑfr 12.4) A
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,d le "kM~Hkqt (regular hexagon) dh lHkh Hkqtk,¡ cjkcj gksrh gSa rFkk blosQ izR;sd
dks.k dh eki 120° gksrh gS A bl vkÑfr osQ ckjs esa vki vkSj vfèkd ckn esa i<+asxs
(vkÑfr 12.5) A

le cgqHkqt lefer vkÑfr;k¡ gksrh gSa vkSj blhfy, budh lefer js[kk,¡ cgqr jkspd
gSa A izR;sd lecgqHkqt dh mruh gh lefer js[kk,¡ gksrh gSa] ftruh mldh Hkqtk,¡ gSa
[vkÑfr 12.6 (i) ls (iv)]A

vkÑfr 12.5

laHkor%] vki dkx”k eksM+us osQ fØ;kdykiksa }kjk bldh [kkst djuk pkgsaxs A dksbZ ckr ugha]
vkxs cf<+, !

jSf[kd lefefr dh voèkkj.k dk niZ.k ijkorZu (mirror reflection) ls fudV dk lacaèk gS A
,d vkdkj (shape) esa jSf[kd lefefr rc gksrh gS] tc mldk ,d vkèkk Hkkx nwljs vkèks Hkkx
dk niZ.k izfrfcac (mirror image) gks(vkÑfr 12-7) A bl izdkj ,d niZ.k js[kk gesa ,d
lefer js[kk ns[kus ;k Kkr djus esa lgk;rk djrh gS (vkÑfr 12-8) A

vkÑfr  12.7

vkÑfr 12.6

niZ.k ijkorZu osQ lkFk dk;Z djrs le;] ;g è;ku j[kuk pkfg, fd ,d vkÑfr osQ vfHkeq[kksa (orientations)

esa nk,¡&ck,¡ (left-right) ifjorZu gks tkrk gS  (vkÑfr 12.9)A

D;k ¯cnqfdr js[kk

niZ.k js[kk gS \ gk¡ A

vkÑfr   12.8

D;k ¯cnqfdr js[kk

niZ.k js[kk gS \ ugha A

vkÑfr   12.9

(ii)(i)

;gk¡ vkdkj rks leku gSa_ ijarq fn'kk,¡ foijhr gSa A
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Nsn djus okyk ;g [ksy [ksfy, !

,d dkx”k dks 2 vkèkksa esa eksfM+, ,d Nsn dfj, eksM+ osQ fu'kku osQ vuqfn'k nks Nsn

vkÑfr 12.10

eksM+ dk fu'kku ,d lefer js[kk (;k v{k) gS A eksM+s gq, dkx”k ij fofHkUu LFkkuksa ij
cuk, x, Nsnksa rFkk laxr lefer js[kkvksa dk vè;;u dhft, (vkÑfr 12.10)A

iz'ukoyh 12.1

1. fuEufyf[kr Nsn dh gqbZ vkÑfr;ksa dh izfrfyfi;k¡ cukdj ([khap dj) muesa ls izR;sd
dh lefer js[kk,¡ Kkr dhft, %

2. uhps lefer js[kk (js[kk,¡) nh gqbZ gaS A vU; Nsn Kkr dhft, A
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3. fuEufyf[kr vkÑfr;ksa esa] niZ.k js[kk (vFkkZr~~ lefer js[kk) ¯cnqfdr js[kk osQ :i eas nh xbZ gS A
¯cnqfdr (niZ.k) js[kk esa izR;sd vkÑfr dk ijkorZu djosQ] izR;sd vkÑfr dks iwjk dhft, A
(vki ¯cnqfdr js[kk osQ vuqfn'k ,d niZ.k j[k ldrs gSa vkSj fiQj izfrfcac (image) osQ fy,
niZ.k esa ns[k ldrs gSa )A D;k vkidks iwjh dh xbZ vkÑfr dk uke ;kn gS \

 4. fuEufyf[kr vkÑfr;ksa dh ,d ls vfèkd lefer js[kk,¡ gSa A ,slh vkÑfr;ksa osQ fy, ;g
dgk tkrk gS fd budh vusd lefer js[kk,¡ gSa A

fuEufyf[kr vkÑfr;ksa esa ls izR;sd esa fofoèk lefer js[kkvksa (;fn gksa rks)] dh igpku
dhft, %

5. ;gk¡ nh gqbZ vkÑfr dh izfrfyfi cukb, A

fdlh ,d fod.kZ dh lefer js[kk yhft, rFkk dqN vkSj oxks± dks bl rjg Nk;kafdr
dhft,] fd ;g vkÑfr bl fod.kZ osQ vuqfn'k lefer gks tk, A D;k ,slk djus dh
,d ls vfèkd fofèk;k¡ gSa \ D;k ;g vkÑfr nksuksa fod.kks± osQ vuqfn'k lefer gksxh ?

(a) (b) (c) (d) (e) (f)

(a) (b) (c)
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6. fuEufyf[kr vkjs[kksa dh izfrfyfi;k¡ cukb, rFkk izR;sd vkdkj dks bl rjg iwjk dhft,
rkfd og vkdkj niZ.k js[kk (;k js[kkvksa) osQ vuqfn'k lefer gks %

7. fuEufyf[kr vkÑfr;ksa osQ fy, lefer js[kkvksa dh la[;k,¡ crkb, %
(a) ,d leckgq f=kHkqt (b) ,d lef}ckgq f=kHkqt (c) ,d fo"keckgq f=kHkqt
(d) ,d oxZ (e) ,d vk;r (f) ,d leprqHkqZt
(g) ,d lekarj prqHkZqt (h) ,d prqHkqZt (i) ,d le "kM~Hkqt
(j) ,d o`Ùk

8. vaxzsth o.kZekyk osQ fdu v{kjksa esa fuEufyf[kr osQ vuqfn'k ijkorZu lefefr (niZ.k
ijkorZu ls lacafèkr lefefr) gS %
(a) ,d mQèokZèkj niZ.k (b) ,d {kSfrt niZ.k
(c) mQèokZèkj vkSj {kSfrt niZ.k nksuksa

9. ,sls vkdkjksa osQ rhu mnkgj.k nhft,] ftuesa dksbZ lefer js[kk u gks A
10. vki fuEufyf[kr vkÑfr;ksa dh lefer js[kk osQ fy, vU; D;k uke ns ldrs gSa \

(a) ,d lef}ckgq f=kHkqt (b) ,d o`Ùk

12.3  ?kw.kZu lefefr

tc ?kM+h dh lqb;k¡ ?kwerh gSa] rks vki D;k dgrs gSa\ vki dgrs
gSa fd ;s ?kw.kZu (Rotate) dj jgh gSa A

?kM+h dh lqb;k¡ osQoy ,d gh fn'kk esa ?kwerh gSa A ;g ?kweuk ,d
¯cnq osQ pkjksa vksj gksrk gS] tks ?kM+h osQ iVy (face) dk osaQnz gS A

?kfM+;ksa dh lqb;k¡ ftl fn'kk esa ?kwerh gSa] og ?kw.kZu (rotation) nf{k.kkorZ (clockwise) ?kw.kZu
dgykrk gS] vU;Fkk ?kw.kZu okekorZ (anticlockwise rotation) dgykrk gSA

Nr osQ ia[ks dh i¡[kqfM+;ksa osQ ?kw.kZu osQ ckjs esa vki D;k dg ldrs gSa \ D;k ;s nf{k.kkorZ fn'kk
esa ?kwerh gSa ;k okekorZ fn'kk esa ?kwerh gSa \ vFkok D;k ;s nksuksa fn'kkvksa esa ?kwerh gSa \

;fn vki lkbfdy osQ ,d ifg, dks ?kqekrs gSa] rks og ?kw.kZu djrk gS A ;g nksuksa gh
fn'kkvksa] vFkkZr~~ nf{k.kkorZ vkSj okekorZ fn'kkvksa esa ?kw.kZu dj ldrk gS A (i) nf{k.kkorZ ?kw.kZu vkSj
(ii) okekorZ ?kw.kZu esa ls izR;sd osQ fy, rhu mnkgj.k nhft, A

tc dksbZ oLrq ?kw.kZu djrh gS] rks mlosQ vkdkj vkSj eki esa dksbZ ifjorZu ugha gksrk gS A
?kw.kZu ml oLrq dks ,d fuf'pr ¯cnq osQ pkjksa rjiQ ?kqekrk gS A ;g fuf'pr ¯cnq ?kw.kZu dk

(a) (b) (c)
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osaQnz (centre of rotation) dgykrk gS A ?kM+h dh lqbZ;ksa osQ ?kw.kZu dk osaQnz D;k gS \ blosQ ckjs
esa lksfp, A

?kw.kZu osQ nkSjku ?kwes x, dks.k dks ?kw.kZu dks.k (angle of rotation) dgrs gSa A vki tkurs
gSa fd ,d iwjs pDdj esa 360°  dk ?kw.kZu gksrk gS A (i) ,d vkèks ;k vèkZ pDdj vkSj  (ii) ,d
pkSFkkbZ pDdj osQ ?kw.kZu dks.kksa osQ Øe'k% D;k eki gSa \ ,d vèkZ pØ dk vFkZ 180° dk ?kw.kZu
gS rFkk ,d&pkSFkkbZ pDdj dk vFkZ 90° dk ?kw.kZu gS A

tc 12 ctrs gSa] rks ?kM+h dh nksuksa lqb;k¡ ,d lkFk gksrh gSa A 3 ctus rd feuV
dh lqbZ rks rhu iwjs pDdj yxk ysrh gS] ijarq ?kaVs dh lqbZ osQoy ,d&pkSFkkbZ pDdj
gh yxk ikrh gS A 6 cts dh mudh fLFkfr;ksa osQ ckjs esa vki D;k dg ldrs gSa \

D;k vkius dHkh dkx”k dh gokbZ pdjh (;k fiQjdh) (paper windmill)

cukbZ gS \ vkÑfr esa fn[kkbZ xbZ dkx”k dh gokbZ pdjh lefer fn[kkbZ nsrh gS
(vkÑfr 12.11), ijarq vkidks bldh dksbZ lefefr js[kk izkIr ugha gksrh gS A bldks
fdlh izdkj ls eksM+us ij Hkh nksuksa vkèks Hkkx  laikrh ugha gksaxs A ;fn vki blosQ osaQnz
(chp) okys fLFkj (;k fu'pr) ¯cnq osQ ifjr 90° osQ dks.k ij ?kqek,¡] rks vki ns[ksaxs
dh gokbZ pdjh dk vkdkj] vkÑfr 12-11 dh fLFkfr osQ vuqlkj] igys tSlk gh gS A
ge dgrs gSa fd pdjh esa ,d ?kw.kZu lefefr (rotational symmetry) gS A

vkÑfr 12.12

,d iwjs pDdj esa] ,slh pkj fLFkfr;k¡ gSa (90°, 180°, 270° vkSj 360° osQ dks.kksa ij ?kqekus
;k ?kw.kZu djus ij)] tc pdjh igyh tSlh gh fn[krh gSA (vkÑfr 12-12)A blh dkj.k] ge
dgrs gSa fd pdjh esa Øe 4 (order 4) dh ?kw.kZu lefefr gS A

?kw.kZu lefefr dk ,d vkSj mnkgj.k nsf[k, A ,d oxZ ij fopkj dhft,] ftldk ,d
dksuk (;k 'kh"kZ) P gS (vkÑfr 12-13) A

vkb, bl oxZ osQ osaQnz dks × ls vafdr djosQ blosQ ifjr bl oxZ dks ,d&pkSFkkbZ pDdj
ij ?kqek,¡ A

vkÑfr 12.13

vkÑfr 12.11

A

B

C

D

D

A

B

C

C

D

A

B

B A

C B

D C

A D

90° 90° 90° 90°

P

90°
P

P

P

90°

P

90°90°

(i) (ii) (iii) (iv) (v)
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vkÑfr 12-13 (i) bldh izkjafHkd fLFkfr gS A osaQnz osQ pkjksa vksj 90° ?kwekus ij
vkÑfr 12-13 (ii) izkIr gksrh gS A vc ¯cnq P dh fLFkfr dks nsf[k, A oxZ dks iqu% 90°  osQ dks.k
ij ?kqekb, (?kw.kZu nhft,) A vkidks vkÑfr 12-13(iii) izkIr gksrh gS A bl izdkj] tc vki
oxZ dks pkj ,d&pkSFkkbZ pDdj ?kqek nsrs gSa] rks og viuh izkjafHkd fLFkfr ij vk tkrh gS A
vc ;g vkÑfr 12-13 (i) tSlh gh fn[krh gS A bls P }kjk yh xbZ fofHkUu fLFkfr;ksa ls ns[kk
tk ldrk gS A

bl izdkj] ,d oxZ esa mlosQ osaQnz osQ pkjksa vksj Øe 4 dh ?kw.kZu lefefr gksrh gS A è;ku
nhft, fd bl fLFkfr esa]

(i) ?kw.kZu dk osaQnz oxZ dk osaQnz gS A (ii) ?kw.kZu dk dks.k 90° gS A
(iii) ?kw.kZu dh fn'kk nf{k.kkorZ gS A (iv) ?kw.kZu lefefr dk Øe 4 gS A

1. (a) D;k vc vki ,d leckgq f=kHkqt osQ fy,] ?kw.kZu lefefr osQ Øe dks crk ldrs
gSa (vkÑfr 12-14) \

vkÑfr 12.14

(b) tc mijksDr f=kHkqt dks mlosQ osaQnz osQ ifjr (pkjksa vksj) 120° osQ dks.k ij ?kqek;k
tkrk gS] rks fdruh fLFkfr;ksa esa f=kHkqt (fLFkfr osQ vuqlkj) igys tSlk gh yxrk gS\

2. fuEufyf[kr esa ls dkSu&ls vkdkjksa (vkÑfr 12-15) esa vafdr ¯cnq osQ ifjr (pkjksa
vksj) ?kw.kZu lefefr gS \

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

vkÑfr 12.15

nks ,d tSls (lokZle lekarj prqHkq Zt [khafp,] ,d lekarj prqHkq Zt ABCD ,d
dkx”k ij rFkk nwljk lekarj prqHkq Zt A'B'C'D' ,d ikjn'kZd 'khV (transparent sheet)

ij A muosQ fod.kks± osQ izfrPNsn ¯cnqvksa dks Øe'k% O vkSj O' ls vafdr (;k O;Dr)
dhft, (vkÑfr 12-16) A

1
2
0
°

120°
1
2
0
°

R

R R

R

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

  iz;kl dhft,

  bUgsa dhft,
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lekarj prqHkqZtksa dks bl izdkj jf[k, fd A' 'kh"kZ A ij jgs] B' 'kh"kZ B ij
jgs] bR;kfn A

bu vkdkjksa esa] vc ¯cnq O ij ,d fiu dks yxkb, A vc ikjn'kZd 'khV
dks nf{k.kkorZ fn'kk esa ?kqekb, A ,d iwjs pDdj esa ikjn'kZd 'khV ij cuk
vkdkj dkx”k ij cus vkdkj ls fdruh ckj laikrh gksrk gS \ blesa ?kw.kZu
lefefr dk D;k Øe gS \

og ¯cnq] tgk¡ geus fiu yxkbZ gS] ?kw.kZu dk osaQnz gS A bl fLFkfr esa] ;g
fod.kks± dk izfrPNsn ¯cnq gS A

izR;sd oLrq (;k vkÑfr) esa] Øe 1 dh ?kw.kZu lefefr gksrh gS] D;ksafd
360°  osQ ?kw.kZu osQ ckn (vFkkZr~ iwjs ,d pDdj osQ ckn) og viuh izkjafHkd
fLFkfr esa vk tkrk gS A ,slh fLFkfr;ksa esa gekjh dksbZ :fp ugha gksxh A
vkiosQ ifjos'k esa vusd ,sls vkdkj gSa ftuesa ?kw.kZu lefefr gksrh gS (vkÑfr 12-17)A

mnkgj.kkFkZ] tc dqN iQyksa dks dkVrs gSa] rks muosQ vuqizLFk dkV (cross-section) ,sls
vkdkjksa osQ gksrs gSa] ftuesa ?kw.kZu lefefr gksrh gS A tc vki bUgsa ns[ksaxs rks vki vk'p;Zpfdr
gks ldrs gSa ¹vkÑfr 12-17 (i)º A

iQy lM+d laosQr ifg;k
(i) (ii) (iii)

vkÑfr 12.17

,sls dbZ lM+d laosQr (road signs) Hkh gSa] tks ?kw.kZu lefefr iznf'kZr djrs gSa A vxyh ckj
tc vki fdlh O;Lr lM+d ij ?kweus fudysa] rks ,sls lM+d laosQrksa dks igpkfu, vkSj mudh
?kw.kZu lefefr osQ Øeksa dks Kkr dhft, [vkÑfr 14.17(ii)] A

?kw.kZu lefefr osQ dqN vU; mnkgj.kksa osQ ckjs esa lksfp, A izR;sd fLFkfr esa] fuEufyf[kr
dh ppkZ dhft, %

(i) ?kw.kZu dk osaQnz (ii) ?kw.kZu dk dks.k
(iii) ?kw.kZu fdl fn'kk esa fd;k x;k gS (iv) ?kw.kZu lefefr dk Øe

nh gqbZ vkÑfr;ksa osQ fy, × ls
vafdr ¯cnq osQ ifjr ?kw.kZu lefefr
dk Øe crkb, (vkÑfr 12-18)A

vkÑfr 12.16

vkÑfr 12.18

  iz;kl dhft,

(i) (ii) (iii)
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vkÑfr 12.19

iz'ukoyh 12.2

1. fuEufyf[kr vkÑfr;ksa esa ls fdu vkÑfr;ksa esa 1 ls vf/d Øe dh ?kw.kZu lefefr gS\

(a) (b) (c) (d) (e) (f)

2. izR;sd vkÑfr osQ ?kw.kZu lefefr dk Øe crkb, A

(a) (b) (c) (d)

(e) (f) (g) (h)

12.4  jSf[kd lefefr vkSj ?kw.kZu lefefr
vki vHkh rd vusd vkdkjksa vkSj mudh lefefr;ksa dks ns[krs vk jgs gSa A vc rd vkius
;g le> fy;k gksxk fd dqN vkdkjksa esa osQoy jSf[kd lefefr gksrh gS] dqN esa osQoy ?kw.kZu
lefefr gksrh gS rFkk dqN vkdkjksa esa jSf[kd rFkk ?kw.kZu nksuksa izdkj dh
lefefr;k¡ gksrh gSa A
mnkgj.kkFkZ] ,d oxZ osQ vkdkj dks nsf[k, (vkÑfr 12-19) A
bldh fdruh lefer js[kk,¡ gSa \
D;k blesa dksbZ ?kw.kZu lefefr gS \
;fn mÙkj ^gk¡* gS] rks bl ?kw.kZu lefefr dk Øe D;k gS \
blosQ ckjs esa lksfp, A

,d o`Ùk lcls vfèkd iw.kZ lefer vkÑfr gS] D;ksafd bldks
blosQ osaQnz osQ ifjr fdlh Hkh dks.k ij ?kqek dj ogh vkÑfr izkIr dh tk ldrh gS] vFkkZr~~
blesa vifjfer :i ls vusd Øe dh ?kw.kZu lefefr gS rFkk lkFk gh bldh vifjfer lefer
js[kk,¡ gSa A o`Ùk osQ fdlh Hkh izfr:i dks nsf[k, A osaQnz ls gksdj tkus okyh izR;sd js[kk (vFkkZr~~
izR;sd O;kl) ijkorZu lefefr dh ,d lefefr js[kk gS rFkk osaQnz osQ ifjr izR;sd dks.k osQ
fy, bldh ,d ?kw.kZu lefefr gS A
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vaxzs”kh o.kZekyk osQ dqN v{kjksa esa vn~Hkqr ,oa vkd"kZd leferh; lajpuk,¡ (structures) gSa A
fdu cM+s v{kjksa esa osQoy ,d gh lefer js[kk gS (tSls E)\ fdu cM+s v{kjksa esa Øe 2 dh
?kw.kZu lefefr gS (tSls I)\

mijksDr izdkj ls lksprs gq,] vki fuEufyf[kr lkj.kh dks Hkjus esa leFkZ gks ik,¡xs%

o.kZekyk jSf[kd lefer js[kkvksa ?kw.kZu lefer ?kw.kZu lefefr
dk v{kj lefefr dh la[;k dk Øe

Z ugha 0 gk¡ 2

S

H gk¡ gk¡

O gk¡ gk¡

E gk¡

N gk¡

C

iz'ukoyh 12.3

1. fdUgha nks vkÑfr;ksa osQ uke crkb,] ftuesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu
lefefr nksuksa gh gksa A

2. tgk¡ laHko gks] fuEufyf[kr dh ,d ji+ Q  vkÑfr [khafp, %
(i) ,d f=kHkqt] ftlesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu lefefr nksuksa gh gksaA
(ii) ,d f=kHkqt] ftlesa osQoy jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu lefefr u gksA
(iii) ,d prqHkqZt ftlesa Øe 1 ls vf/d dh ?kw.kZu lefefr gks] iajrq jSf[kd lefefr u gksA
(iv) ,d prqHkqZt ftlesa osQoy jSf[kd lefefr gks vkSj Øe 1 ls vf/d dh ?kw.kZu

lefefr u gks A
3. ;fn fdlh vkÑfr dh nks ;k vfèkd lefer js[kk,¡ gksa] rks D;k ;g vko';d gS fd

mlesa Øe 1 ls vf/d dh ?kw.kZu lefefr gksxh \
4. fjDr LFkkuksa dks Hkfj, %

 vkdkj oxZ vk;r leprqHkqZt leckgq le"kM~Hkqt o`Ùk vèkZo`Ùk
f=kHkqt

?kw.kZu dk osaQnz

?kw.kZu lefefr
dk Øe

?kw.kZu dk dks.k

  bUgsa dhft,
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5. ,sls prqHkZqtksa osQ uke crkb,] ftuesa jSf[kd lefefr vkSj Øe 1 ls vf/d dh ?kw.kZu
lefefr nksuksa gh gksa A

6. fdlh vkÑfr dks mlosQ osaQnz osQ ifjr 60° osQ dks.k ij ?kqekus ij] og mldh izkjafHkd
fLFkfr tSlh gh fn[kkbZ nsrh gS A bl vkÑfr osQ fy, ,sls dkSu&ls vU; dks.kksa osQ fy,
Hkh gks ldrk gS \

7. D;k gesa dksbZ ,slh Øe 1 ls vf/d dh ?kw.kZu lefefr izkIr gks ldrh gS] ftlosQ ?kw.kZu
osQ dks.k fuEufyf[kr gksa \
(i) 45° (ii) 17°

geus D;k ppkZ dh \
1. ,d vkÑfr es jSf[kd lefefr rc gksrh gS] tc dksbZ ,slh js[kk izkIr dh tk losQ

ftlosQ vuqfn'k ml vkÑfr dks eksM+us ij] mlosQ nksuksa Hkkx ijLij laikrh gks tk,¡ A
2. le cgqHkqtksa esa cjkcj Hkqtk,¡ vkSj cjkcj dks.k gksrs gSa A mudh vusd vFkkZr~~ ,d ls

vfèkd] lefer js[kk,¡ gksrh gSa A
3. izR;sd le cgqHkqt dh mruh gh lefer js[kk,¡ gksrh gSa] ftruh mldh Hkqtk,¡ gksrh gSa A

lecgqHkqt le"kM~Hkqt leiapHkqt oxZ leckgq f=kHkqt

lefer js[kkvksa dh la[;k 6 5 4 3

4. niZ.k ijkorZu ls ,slh lefefr izkIr gksrh gS] ftlesa ck,¡&nk,¡ vfHkeq[kksa dk è;ku j[kuk
gksrk gS A

5. ?kw.kZu esa ,d oLrq dks ,d fuf'pr ¯cnq osQ ifjr ?kqek;k tkrk gS A ;g fuf'pr ¯cnq ?kw.kZu
dk osaQnz dgykrk gS A ftl dks.k ij oLrq ?kwerh gS] mls ?kw.kZu dk dks.k dgrs gSa A
vkèks ;k vèkZ pDdj dk vFkZ 180° dk ?kw.kZu gS rFkk ,d&pkSFkkbZ pDdj dk vFkZ 90°

dk ?kw.kZu gS A ?kw.kZu nf{k.kkorZ vkSj okekorZ nksuksa gh fn'kkvksa esa gks ldrk gS A
6. ;fn ?kw.kZu osQ ckn] oLrq] fLFkfr osQ vuqlkj] igys tSlh gh fn[kkbZ nsrh gS] rks ge dgrs

gSa fd mlesa ?kw.kZu lefefr gS A
7. ,d iwjs pDdj (360°  osQ) esa] ,d oLrq ftruh ckj fLFkfr osQ vuqlkj] igys tSlh ghs fn[kkbZ

nsrh gS] og la[;k ml ?kw.kZu lefefr dk Øe dgykrh gS A mnkgj.kkFkZ] ,d oxZ dh ?kw.kZu
lefefr dk Øe 4 gS rFkk ,d leckgq f=kHkqt dh ?kw.kZu lefefr dk Øe 3 gS A

8. dqN vkdkjksa esa osQoy ,d gh lefefr js[kk gksrh gS] tSls v{kj E; dqN esa osQoy ?kw.kZu
lefefr gh gksrh gS] tSls v{kj S rFkk dqN esa nksuksa izdkj dh lefefr;k¡ gksrh gSa] tSls
v{kj H gS A lefefr dk vè;;u blfy, egRoiw.kZ gS] D;ksafd bldk nSfud thou esa
vfèkdka'kr% iz;ksx gksrk gS rFkk blls Hkh vfèkd egRo bl dkj.k gS fd ;g gesa lqanj
,oa vkd"kZd fMt+kbu iznku dj ldrh gS A
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v
è;

k;
  

1
3

Bksl vkdkjksa
dk fp=k.k

13.1  Hkwfedk% ry&vkÑfr;k¡ vkSj Bksl vkdkj

bl vè;k; esa] vki vc rd ns[kh xbZ vkÑfr;ksa dks mudh foekvksa osQ :i esa
(dimensions) oxhZÑr djsaxsA

vius nSfud thou esa] ge vius ifjos'k ls fofHkUu vkdkjksa dh vusd oLrq,¡ ns[krs gSa] tSls
iqLrosaQ] xsansa] vkblØhe 'kaoqQ] bR;kfn A vf/dka'kr%] bu lHkh oLrqvksa esa ,d ckr loZfu"B (common)

gS] og ;g gS fd buesa ls izR;sd dh oqQN yackbZ] pkSM+kbZ] mQ¡pkbZ ;k xgjkbZ gS A
blh dkj.k] ;s lHkh LFkku ?ksjrs gSa vkSj budh rhu foek,¡ gSa A blhfy,] ;s f=kfoeh;

vkdkj (three dimensional shapes) dgykrs gSa
D;k vkidks fiNyh d{kkvksa esa ns[ks x, oqQN f=kfoeh; vkdkjksa (Bksl vkdkjksa) osQ ckjs esa ;kn gS \

vkdkjksa dk ukeksa ls feyku (match) dhft, %

iz;kl dhft,

(i) (a) ?kukHk (iv) (d) xksyk

(ii) (b) csyu (v) (e) fijkfeM

(iii) (c) ?ku (vi) (f) 'kaoqQ

vkÑfr 13.1
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mijksDr esa ls izR;sd vkdkj tSlh oqQN oLrqvksa dh igpku djus dk iz;Ru dhft, A

blh izdkj osQ roZQ }kjk] ge dg ldrs gSa fd ,d dkx”k ij [khaph tk ldus okyh vkÑfr;ksa
(ftudh osQoy yackbZ vkSj pkSM+kbZ gksrh gS) dks f}foeh; (two dimensional) (;k ry) dguk
pkfg,A ge nks foekvksa dh oqQN vkÑfr;ksa dks fiNyh d{kkvksa esa Hkh ns[k pqosQ gSaA

f}foeh; vkÑfr;ksa dk ukeksa osQ lkFk feyku dhft, (vkÑfr 13.2):

(i) (a) o`Ùk

(ii) (b) vk;r

(iii) (c) oxZ

(iv) (d) prqHkqZt

(v) (e) f=kHkqt

vkÑfr 13.2

fVIi.kh% ge la{ksi esa] f}foeh; dks 2-D vkSj f=kfoeh; dks 3-D fy[k ldrs gSa A

13.2  iQyd] fdukjs vkSj 'kh"kZ

D;k vkidks igys i<+s gq, Bksl vkdkjksa osQ iQydksa] 'kh"kks± vkSj fdukjksa osQ ckjs esa oqQN ;kn gS \
;gk¡] ,d ?ku osQ fy,] bUgsa fn[kk;k x;k gS %

(i) (ii) (iii)

vkÑfr 13.3

?ku osQ 8 dksus mlosQ 'kh"kZ (vertices) gSa A ?ku osQ <k¡ps dks cukus okys 12 js[kk[kaM mlosQ
fdukjs ;k dksj (edges) dgykrs gSa A 6 likV oxkZdkj i`"B] tks ?ku dh [kky ;k Ropk gSa]
mlosQ iQyd (faces) dgykrs gSa A
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fuEufyf[kr lkj.kh dks iwjk dhft, %
lkj.kh 13.1

D;k vki ns[k ldrs gSa fd f}foeh; vkÑfr;ksa osQ :i esa f=kfoeh; vkdkjksa osQ iQydksa dh
igpku dh tk ldrh gS \ mnkgj.kkFkZ] ,d csyu  osQ nks iQyd ,sls gSa tks o`Ùk gSa] rFkk
n'kkZ, x, fijkfeM  osQ iQyd f=kHkqt gSa A

vc ge ;g ns[kus dk iz;Ru djsaxs fd fdl izdkj oqQN 3-D vkdkjksa dks 2-D vkÑfr;ksa
(vFkkZr~ dkx”k ij) dks fp=kh; :i ls fu:fir fd;k tk ldrk gS A

,slk djus osQ fy,] ge f=kfoeh; oLrqvksa ls fudVre :i ls ifjfpr gksuk pkgsaxs A vkb,
bu oLrqvksa dks muls cukus dk iz;kl djsa] tks buosQ tky (net) dgykrs gSa A

13.3  3-D vkdkj cukus osQ fy, tky (usV)

,d xÙks dk cDlk (box) yhft, A bldks oqQN fdukjksa osQ vuqfn'k dkV dj likV (flat) cuk
yhft, A vc vkiosQ ikl bl cDls dk tky gS A tky 2-D esa ,d izdkj dk ,slk <k¡pk (;k
:ijs[kk) gksrk gS (vkÑfr 13.4 (i)) ftls eksM+us ij (vkÑfr 13.4 (ii))A ifj.kkeLo:i ,d
3-D vkdkj izkIr gks tkrk gS (vkÑfr 13.4 (iii))A

(i) (ii) (iii)

vkÑfr 13.4

bUgsa dhft,

 

iQyd (F) 6 4

fdukjs (E) 12

'kh"kZ (V) 8 4
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vkÑfr 13.5

vkÑfr 13.6

?ku
(i)

csyu
(ii)

'kaoqQ
(iii)

;gk¡ vkius fdukjksa dks mi;qDr :i ls i`Fko~Q djosQ] ,d tky
izkIr fd;k gS A D;k bldh foijhr izfØ;k laHko gS \ ;gk¡] ,d
cDls osQ tky dk izfr:i fn;k gS (vkÑfr 13.5)A bldk izfr:i
cukdj mldk foLrkj (enlarge) dj yhft, A fiQj bls mi;qDr
izdkj ls eksM+ dj vkSj fpidk dj ,d cDlk cukb, A

vki mi;qDr bdkb;ksa ;k ek=kdksa (units) dk iz;ksx dj ldrs
gSa A izkIr cDlk ,d Bksl gS A ;g ?kukHk (cuboid) osQ vkdkj dh
,d 3-D oLrq gS A blh izdkj] vki ,d 'kaoqQ dks mlosQ fr;Zd i`"B

osQ vuqfn'k ,d iryh iV ðh (;k f>jh) dkV dj] bldk tky izzkIr dj ldrs gSa  (vkÑfr 13.6) A

fHkUu&fHkUu vkdkjksa osQ fy,] fHkUu&fHkUu tky
gksrs gSa A fn, gq, tkyksa osQ izfr:i cukb, vkSj mudk
foLrkj dhft,] vFkok fn, gq, tkyksa osQ foLrkfjr
:iksa osQ izfr:i cukb, (vkÑfr 13.7) fiQj buosQ uhps
fy[ksa 3-D vkdkjksa dks cukus dk iz;kl dhft, A vki
xÙks dh iryh ifêð;k¡ ysdj vkSj mUgsa dkx”k osQ
fDyiksa (clips) ls ck¡/ dj vkdkjksa osQ <k¡ps Hkh cukuk
pkg ldrs gSa A

vkÑfr 13.7

ge fx”kk (feÏ esa gSa) osQ xzsV fijkfeM (Great Pyramid) (vkÑfr 13.8) osQ izdkj osQ
fijkfeM osQ fy, Hkh tky cukus dk iz;kl dj ldrs gSa A bl fijkfeM dk vk/kj ,d oxZ
gS rFkk pkjksa Hkqtkvksa ij f=kHkqt cus gq, gSa A nsf[k, fd D;k vki fn, gq, tky (vkÑfr 13-9)
ls bl fijkfeM dks cuk ldrs gSa A

. vkÑfr 13.8 vkÑfr 13.9
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;gk¡ vki pkj tkyksa dks ns[k jgs gSa (vkÑfr 13.10)A ,d prq"iQyd (tetrahedron) cukus
osQ fy,] buesa ls nks tky lgh gSa A nsf[k, fd D;k vki ;g Kkr dj ldrs gSa fd fdu&fdu
tkyksa ls prq"iQyd cu ldrk gS A

vkÑfr 13.10

iz'ukoyh 13.1

1. mu tkyksa dks igpkfu,]ftudk iz;ksx djosQ vki ?kuksa dks cuk ldrs gSa (bu tkyksa osQ
izfr:i dkV dj ,slk djus dk iz;kl dhft,) :

(i) (ii) (iii)

(iv) (v) (vi)

2. ikls (dice) ,sls ?ku gksrs gSa] ftuosQ izR;sd iQyd ij ¯cnq (dots) vafdr gksrs gSa A ,d
ikls osQ lEeq[k iQydksa ij vafdr ¯cnqvksa dh la[;kvksa dk ;ksx lnSo 7 gksrk gS A

;gk¡] ikls (?kuksa) dks cukus osQ fy,] nks tky fn, tk jgs gSa A izR;sd oxZ esa fy[kh la[;k
ml cDls osQ ¯cnqvksa dks n'kkZrh gS A

;g ;kn j[krs gq, fd ikls osQ lEeq[k iQydksa dh la[;kvksa dk ;ksx lnSo 7
gksrk gS] fjDr LFkkuksa ij mi;qDr la[;k,¡ fyf[k, A

iz;kl dhft,

1    2

3     4

5    6
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3. D;k ;g ikls fd fy, ,d tky gks ldrk gS \ vius mÙkj dks Li"V dhft, A

4. ;gk¡ ,d ?ku cukus osQ fy,] ,d v/wjk tky fn;k
x;k gS A bldks de&ls&de nks fofHkUu fof/;ksa ls
iwjk dhft, A ;kn jf[k, fd ?ku osQ 6 iQyd gksrs
gSa A ;gk¡ bl tky esa fdrus iQyd fn, gq, gSa A (nks
i`Fko~Q&i`Fko~Q fp=k nhft,A dk;Z dks ljy cukus osQ
fy,] vki oxk±fdr dkx”k dk iz;ksx dj ldrs gSa A)

5. tkyksa dks mi;qDr Bkslksa ls feyku dhft, %

(a) (i)

(b) (ii)

(c) (iii)

(d) (iv)

;g [ksy [ksfy, %

vki vkSj vkidk fe=k ijLij ihB&ls&ihB feykdj cSBs gSa A vki esa ls ,d O;fDr dksbZ
3-D vkdkj cukus osQ fy, ,d tky i<+rk gS] tcfd nwljk O;fDr bldk izfr:i cuk dj]
cksys x, 3-D vkdkj dks [khapus ;k cukus dk iz;Ru djrk gS A

13.4  ,d likV i`"B ij Bkslksa dks [khapuk
vkidk ;g likV i`"B ,d dkx”k gS A tc vki ,d Bksl vkdkj dks [khaprs gSa] rks izfrfcacksa
dks oqQN foÑr (Vs<+k) dj fn;k tkrk gS] rkfd os f=kfoeh; fn[kkbZ nsa A ;g ,d n`f"VHkze gS A
;gk¡ vkidh lgk;rk osQ fy,] nks rduhosaQ nh tk jgh gSa A

13.4.1  fr;Zd ;k vfu;fer fp=k
;gk¡ ,d ?ku dk fp=k fn;k gS (vkÑfr 13.11) A tc bls lkeus ls ns[kk tk, rks blls ;g Li"V
irk pyrk gS fd ,d ?ku oSQlk fn[krk gSA vki blosQ oqQN iQydksa dks ns[k ugha ikrs gSa AvkÑfr 13.11
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[khaps x, bl fp=k esa yackbZ cjkcj ugha gSA tcfd ?ku esa ;g cjkcj gksuh pkfg,A fiQj Hkh
vki ;g igpku dj ysrs gSa fd ;g ,d ?ku gSA fdlh Bksl dk ,slk fp=k ,d fr;Zd (;k
vfu;fer) fp=k (oblique sketch) dgykrk gS A vki ,sls fp=k fdl izdkj [khap ldrs gSa \
vkb, bldh rduhd dks lh[kus dk iz;Ru djsa A vkidks ,d oxk±fdr (js[kkafdr ;k ¯cnqfdr)
dkx”k+ dh vko';drk gS A izkjaHk esa bl izdkj osQ dkx”k+ ij fp=k [khapus dk vH;kl djus
osQ ckn] vki fcuk bl izdkj osQ dkx”k dh lgk;rk osQ lkns dkx”k+ ij ;s fp=k ljyrk ls
[khap ldrs gSa A vkb, ,d 3 × 3 × 3 dk ,d fr;Zd fp=k (,d ,slk ?ku ftldk izR;sd fdukjk
3 bdkbZ gS) [khapus dk iz;Ru djsa (vkÑfr 13.12) A

pj.k 1 pj.k 2
lkeus dk iQyd [khafp, lkeus osQ iQyd dk lEeq[k iQyd [khafp, A

iQydksa osQ eki cjkcj gksus pkfg, A
ijarq ;g fp=k pj.k 1 osQ fp=k dks oqQN

f[kldk dj gh cuk;k x;k gS

pj.k 3 pj.k 4
laxr dksuksa dks feykb, fNis gq, fdukjksa osQ fy,] fp=k dks

¯cnqfdr js[kkvksa dk iz;ksx djrs gq, iqu%
[khafp, (;g ,d ijaijk ;k ifjikVh gS)

vc vHkh"V fp=k rS;kj gS

vkÑfr 13.12

mijksDr fr;Zd fp=k esa] D;k vki fuEufyf[kr ckrksa dks ns[k jgsa gSa \

(i) lkeus osQ iQyd vkSj mlosQ lEeq[k iQyd osQ eki leku gSa_ rFkk

(ii) ?ku osQ fdukjs tks cjkcj gksrs gSa] fp=k esa Hkh cjkcj&cjkcj izrhr gksrs gSa ;|fi budks
cjkcj ugha fy;k x;k gS A
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vc vki ,d ?kukHk dk fr;Zd fp=k cukus dk iz;kl dj ldrs gSa (;kn jf[k, bl fLFkfr
esa] iQyd vk;r gS A
fVIi.kh % vki ,sls fp=k Hkh [khap ldrs gSa] ftuesa eki (;k ekiu)] fn, gq, Bksl osQ ekiksa

osQ vuqlkj (vuqowQy) gh gks A ,slk djus osQ fy, gesa ,d ,sls dkx”k+ dh
vko';drk gksxh] ftls lenwjhd 'khV (isometric sheet) vFkkZr~ leku nwfj;ksa okyh
'khV) dgrs gSa A vkb, ge ,d lenwjhd 'khV ij ,slk ?kukHk cukus dk iz;kl
djrs gSa ftldh yackbZ 4 cm] pkSM+kbZ 3 cm vkSj Å¡pkbZ 3 cm gSA

13.4.2  lenwjhd fp=k

D;k vkius ,d lenwjhd ¯cnqfdr 'khV ns[kh gS \ (bldk ,d izfrn'kZ (sample) bl iqLrd osQ
var esa fn;k gS A) bl izdkj dh 'khV esa] iwjk dkx”k (vFkkZr~ Lo;a ;g 'khV) ¯cnqfdr js[kkvksa ls
cus NksVs&NksVs leckgq f=kHkqtksa esa c¡V tkrk gS A ,sls fp=k [khapus osQ fy, ftuosQ eki fn, gq, Bksl
dh ekiksa osQ vuqlkj gksa] ge bu ¯cnqfdr lenwjhd 'khVksa dk iz;ksx dj ldrs gSa A

vkb, foekvksa 4 × 3 × 3 okys ,d ?kukHk (ftldk vFkZ gS fd bldh yackbZ] pkSM+kbZ vkSj
mQ¡pkbZ Øe'k% 4] 3 vkSj 3 bdkb;ksa dh gSa) dk ,d lenwjhd fp=k cukus dk iz;Ru djsa
(vkÑfr 13.13) A

vkÑfr 13.13

è;ku nhft, fd ,d lenwjhd fp=k esa] ekiu Bhd (;FkkFkZ esa) Bksl dh nh gqbZ ekiksa osQ

gksrs gSa] tcfd fr;Zd fp=k dh fLFkfr esa ,slk ugha gksrk gS A

mnkgj.k 1 ;gk¡ fdlh ?kukHk dk ,d fr;Zd fp=k fn;k gS

(vkÑfr 13.14 (i)) A bl fp=k ls feyku djus okyk

,d lenwjhd fp=k [khafp, A

gy bldk gy vkÑfr 13.14 (ii) esa fp=k [khap dj n'kkZ;k

x;k gS A è;ku nhft, fd fdl izdkj ekiksa osQ vuqlkj

fp=k [khapk x;k gS AvkÑfr  13.14 (i) vkÑfr 13.14 (ii)

pj.k 1
lkeus okyk iQyd n'kkZus
osQ fy, 4 × 3 ekiksa

dk ,d vk;r [khafp,A

pj.k 2
vk;r osQ pkjksa dksuksa ls
yackbZ 3 bdkbZ okys
4 js[kk[kaM [khafp, A

pj.k 3
lqesfyr dksuksa dks mi;qDr
js[kk[kaMksa ls feykb, A

pj.k 4
;g ?kukHk dk ,d
lenwjhd fp=k gS A
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vkius (i) yackbZ (ii) pkSM+kbZ vkSj  (iii) mQ¡pkbZ esa ls izR;sd osQ vuqfn'k fdruh&fdruh
bdkb;k¡ yh gSa \ D;k ;s fr;Zd fp=k esa n'kkbZ xbZ bdkb;ksa ls lqesfyr gSa \

iz'ukoyh 13.2

1. ,d lenwjhd ¯cnqfdr dkx”k dk iz;ksx djrs gq,] fuEufyf[kr vkÑfr;ksa esa ls izR;sd
dk ,d lenwjhd fp=k [khafp, %

vkÑfr 13.15 (i)-(iv)

2. fdlh ?kukHk dh foek,¡ 5 cm 3 cm vkSj 2 cm gSa A bl ?kukHk osQ rhu fHkUu&fHkUu
lenwjhd fp=k [khafp, A

3. 2 cm fdukjksa okys rhu ?kuksa dks ijLij lVk dj j[krs gq, ,d ?kukHk cuk;k x;k gS A
bl ?kukHk dk ,d fr;Zd vFkok ,d lenwjhd fp=k [khafp, A

4. fuEufyf[kr lenwjhd vkdkjksa esa ls izR;sd osQ fy,] ,d fr;Zd fp=k [khafp, %

3

2

6

(i)

(iii)

2

2

2

2

33

8

2 2

2 2

2 2

4

(ii)

(iv)
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bUgsa dhft,

fdrus
?ku gSa \

iz;kl dhft,

5. fuEufyf[kr esa ls izR;sd osQ fy,]  (i) ,d fr;Zd fp=k vkSj (ii) ,d lenwjhd fp=k [khafp, %
(a) 5 cm] 3 cm vkSj 2 cm foekvksa okyk ,d ?kukHk (D;k vkidk fp=k vf}rh; gS \)
(b) 4 cm yacs fdukjs okyk ,d ?ku A
bl iqLrd osQ var esa] ,d lenwjhd 'khV yxh gS A vki bl ij vius fe=k }kjk fu£n"V

foekvksa osQ ?ku ;k ?kukHk [khap ldrs gSa A

13.4.3  Bksl oLrqvksa dk fp=k.k

dHkh&dHkh tc vki la;ksftr ;k tqM+s gq, vkdkjksa dks ns[krs gSa] rks buesa ls
oqQN vkidh n`f"V ls fNi tkrs gSa] vFkkZr~ vkidks fn[kkbZ ugha nsrs gSa A

;gk¡ oqQN fØ;kdyki fn, tk jgs gSa] ftUgsa vki vius [kkyh le; esa djus
dk iz;kl dj ldrs gSa A buls vkidks oqQN Bksl oLrqvksa osQ fp=k.k ;k muosQ
ckjs esa ;g dYiuk djus esa lgk;rk feysxh fd os oSQls fn[kkbZ nsrs gSa A

vkÑfr 13.16

oqQN ?ku yhft, rFkk mUgsa vkÑfr 13-16 esa n'kkZ, vuqlkj O;ofLFkr dhft, A vc vius
fe=k ls iwfN, fd og bldk vuqeku yxk, fd rhj osQ fpÉ osQ vuqlkj bldks ns[kus ij fdrus
?ku fn[kkbZ nsrs gSa \

;g vuqeku yxkus dk iz;Ru dhft, fd fuEufyf[kr O;oLFkkvksa esa ?kuksa dh la[;k
fdruh gS  (vkÑfr 13.17) A

(i) (iii)(ii)

vkÑfr  13.17

(i) (iii)(ii)
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vkÑfr 13.18

vkÑfr 13.19

vkÑfr 13.20

bl izdkj dk fp=kh;dj.k cgqr lgk;d gksrk gS A eku yhft, vki ,sls ?kuksa
dks tksM+ dj ,d ?kukHk cukrs gSa A bl fLFkfr esa] vki ;g vuqeku yxk ldrs
gSa fd ml ?kukHk dh yackbZ] pkSM+kbZ vkSj mQ¡pkbZ D;k gksxh \

mnkgj.k 2 ;fn 2 cm × 2 cm × 2 cm foekvksa okys nks ?kuksa dks ijLij lVk
dj j[kk tk,] rks ifj.kkeh ?kukHk dh foek,¡ D;k gksaxh \

gy tSlkfd vki ns[k ldrs gSa  (vkÑfr 13.18) tc ?kuksa dks lVk dj j[kk tkrk
gS] rks osQoy yackbZ gh ,d ,slk ekiu gS ftlesa o`f¼ gqbZ gS A ;g 2 + 2 =

4 cm gks tkrh gS A ?kukHk dh pkSM+kbZ = 2 cm gS vkSj mQ¡pkbZ Hkh = 2 cm gS A

 1. nks iklksa dks vkÑfr esa n'kkZ, vuqlkj] ijLij lVk dj j[kk x;k gS A D;k vki crk ldrs
gSa fd fuEufyf[kr iQydksa osQ foijhr iQydksa ij vafdr ¯cnqvksa dk ;ksx D;k gksxk \

(a) 5 + 6 (b) 4 + 3

(;kn jf[k, fd ,d ikls ij lEeq[k iQydksa ij vafdr la[;kvksa dk ;ksx lnSo 7 gksrk gS A)

 2. 2 cm fdukjksa okys rhu ?kuksa dks ijLij lVk dj j[krs gq,] ,d ?kukHk cuk;k x;k gS A
bl ?kukHk dk ,d fr;Zd fp=k cukus dk iz;kl dhft, vkSj crkb, fd bldh yackbZ]
pkSM+kbZ vkSj mQ¡pkbZ D;k gks ldrh gS \

13.5  fdlh Bksl osQ fofHkUu Hkkxksa dks ns[kuk

vkb, vc bl ij ppkZ djsa fd ,d 3-D oLrq dks fdl izdkj fofHkUu fof/;ksa ls ns[kk tk
ldrk gS A

13.5.1 fdlh oLrq dks ns[kus dh ,d fof/ gS mls dkVuk ;k mlosQ irys VqdM+s
djuk

VqdM+s djus okyk [ksy

;gk¡ ,d Mcy jksVh (bread) nh gqbZ gS (vkÑfr 13.20)A ;g oxkZdkj vk/kj okys ,d
?kukHk tSlk gS A vki pkowQ ls blosQ VqdM+s dhft, A

tc vki bls mQèokZ/j :i ls dkVrs gSa] rks vkidks vusd VqdM+s izkIr gks tkrs gSa] tSlk
vkÑfr 13-20 esa n'kkZ;k x;k gS A ,d VqdM+s dk izR;sd iQyd ,d oxZ gS A ge bl iQyd dks
Mcy jksVh dh ,d vuqizLFk&dkV (cross section) dgrs gSa A oLrqr%] bl fLFkfr esa] vuqizLFk dkV
yxHkx ,d oxZ gS A è;ku jf[k,! ;fn vkidk ;g dkVuk ;k dVko ^mQèokZ/j* ugha gksxk] rks vkidks
,d fHkUu vuqizLFk&dkV izkIr gks ldrh gS A blosQ ckjs esa lksfp, ! vkiosQ }kjk izkIr vuqizLFk&dkV
dh ifjlhek ,d ry&vkÑfr gS A D;k vki bls ns[k jgs gSa \

iz;kl dhft,
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,d jlksbZ [ksy
D;k vkius lfCt;ksa osQ vuqizLFk&dkV osQ vkdkjksa ij è;ku fn;k gS] tc mUgsa jlksbZ esa idkus
osQ fy, dkVk tkrk gS \ fofHkUu VqdM+ksa dks nsf[k, rFkk lfCt;ksa dks dkVus  ls izkIr
vuqizLFk&dkV osQ vkdkjksa ls ifjfpr gks tkb, A

bls [ksfy,

fuEufyf[kr Bkslksa osQ feV ðh (;k IykfLVd dh feV ðh) osQ ekWMy (models) cukb, rFkk budks
mQèokZ/j ;k {kSfrt :i ls dkfV, A vius }kjk izkIr vuqizLFk&dkVksa osQ ji+ Q (rough) fp=k
[khaft, A tgk¡ Hkh laHko gks] buosQ uke Hkh fyf[k, A

vkÑfr 13.21

iz'ukoyh 13.3

1. vkidks dkSulk vuqizLFk&dkV izkIr gksrh gS] tc vki fuEufyf[kr Bkslksa dks
(i) mQèokZ/j :i ls vkSj (ii) {kSfrt :i ls dkVrs gSa \
(a) ,d b±V (b) ,d xksy lsc (c) ,d iklk
(d) ,d csyukdkj ikbi (e) ,d vkblØhe 'kaoqQ

13.5.2  ,d vU; fof/ Nk;k [ksy okyh gS
,d Nk;k [ksy
;g le>kus osQ fy, fd fdl izdkj f=kfoeh; oLrqvksa dks f}foeh; vkdkjksa osQ :i esa ns[kk
tk ldrk gS] Nk;k,¡ buosQ vPNs (;k lqanj) mnkgj.k gSa A

D;k vkius dHkh ,d Nk;k [ksy (shadow play) ns[kk gS \ ;g ,d izdkj dk euksjatu gS
ftlesa lqLi"V Bksl vkÑfr;ksa dks ,d izdk'ke; lzksr osQ lkeus j[kdj muosQ
xfreku izfrfcacksa osQ Hkze mRiUu fd, tkrs gSa A blesa xf.kr dh
vo/kj.kkvksa dk oqQN vizR;{k :i ls iz;ksx gksrk gS A

vkidks bl fØ;kdyki osQ fy,] ,d izdk'k osQ lzksr rFkk oqQN
Bksl vkdkjksa dh vko';drk gksxh A (;fn vkiosQ ikl ,d vksojgSM
izkstsDVj (overhead projector) gS] rks Bksl dks cYc osQ varxZr

jf[k, vkSj budh [kkst dhft, A) ,d 'kaoqQ osQ Bhd lkeus ,d VkpZ dk izdk'k
Mkfy, A ;g insZ ij fdl izdkj dh Nk;k n'kkZrk gS (vkÑfr 13-23) \
Bksl rhu foekvksa okyk gS A bldh Nk;k dh fdruh foek,¡ gSa \

;fn vki bl [ksy esa] 'kaoqQ osQ LFkku ij ,d ?ku dks VkpZ osQ lkeus j[ksa] rks
vkidks fdl izdkj dh Nk;k izkIr gksxh \

vkÑfr  13.22

vkÑfr  13.23

(i)
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(ii) (iii)

izdk'k osQ lzksr dh fofHkUu fLFkfr;ksa rFkk Bksl oLrq dh fofHkUu fLFkfr;ksa dks ysdj iz;ksx
dhft, A izkIr dh xbZ Nk;kvksa osQ vkdkjksa rFkk ekiksa ij buosQ izHkkoksa dk vè;;u dhft, A
;gk¡ ,d vkSj euksjatd iz;ksx fn;k tk jgk gS]

ftls laHkor% vki igys gh dj pqosQ gksaxs A ,d o`Ùkkdkj pk; osQ I;kys dks [kqys esa j[k
nhft,] tc nksigj 12 cts osQ le; lw;Z mlosQ Bhd mQij gks A bls vkÑfr 13-24 esa fn[kk;k
x;k gS A vkidks mldh Nk;k oSQlh fn[kkbZ nsrh gS \
D;k ;g Nk;k ,d gh izdkj dh jgrh gS \

(a)   izkr%dky        vkSj (b)   lka;dky

vkÑfr 13.24 (i) - (iii)

lw;Z dh fLFkfr;ksa vkSj izs{k.k osQ le;ksa osQ vuqlkj] Nk;kvksa dk vè;;u dhft, A

iz'ukoyh 13.4

1. fuEufyf[kr Bkslksa osQ Bhd mQij ,d tyrk gqvk cYc j[kk x;k gS A izR;sd fLFkfr esa
izkIr Nk;k osQ vkdkj dk uke crkb, A bl Nk;k dk ,d ji+ Q fp=k cukus dk iz;kl
dhft, A (igys vki iz;ksx djus dk iz;kl djsa vkSj fiQj mÙkj nsa A)

,d xsan ,d csyukdkj ikbi ,d iqLrd
(i) (ii) (iii)

2. ;gk¡ oqQN 3-D oLrqvksa dh Nk;k,¡ nh xbZ gSa tks mUgsa ,d vksojgSM izkstsDVj osQ ySai (cYc)
osQ varxZr ;k uhps j[k dj izkIr dh xbZ gSa A izR;sd Nk;k ls feyku okys Bksl dh igpku
dhft,A (buesa ,d ls vf/d mÙkj gks ldrs gSa !)
,d o`Ùk ,d oxZ ,d f=kHkqt ,d vk;r

(i) (ii) (iii) (iv)
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3. tk¡p dhft, fd D;k ;s dFku lR; gSa A
(i) ,d ?ku ,d vk;r osQ vkdkj dh Nk;k ns ldrk gS A
(ii) ,d ?ku ,d "kM~Hkqt osQ vkdkj dh Nk;k ns ldrk gS A

13.5.3 ,d rhljh fof/ ;g gS fd blosQ fofHkUu n`'; ns[kus osQ fy, bls oqQN
fo'ks"k dks.kksa ls ns[kk tk,

dksbZ Hkh O;fDr fdlh oLrq dks mlosQ lkeus ls ;k mldh ,d vksj (ik'oZ) ls ;k mlosQ mQij
ls ns[k ldrk gS A izR;sd ckj mls ,d fHkUu n`'; feysxk (vkÑfr 13.25) A

vkÑfr 13.25

;gk¡] ,d mnkgj.k fn;k tk jgk gS] ftlesa dksbZ O;fDr ,d Hkou osQ fofHkUu n`'; izkIr dj
ldrk gS (vkÑfr 13.26) A

Hkou lkeus dk n`'; ik'oZ n`'; mQij dk n`';

vkÑfr 13.26

vki bUgsa] ?kuksa dks tksM+us ls cuh vkÑfr;ksa osQ fy, Hkh dj ldrs gSa A

vkÑfr 13.27

?kuksa dks ,d lkFk j[kdj Bksl cukb, vkSj fiQj mUgsa fofHkUu fn'kkvksa ls ns[kdj muosQ
Åij crk, vuqlkj fp=k cukus dk iz;Ru dhft,A

lkeus ls n`'; ik'oZ n`'; mQij ls n`';
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  iz;kl dhft,

 1. izR;sd Bksl osQ fy,] rhu n`'; (1)] (2) vkSj (3) fn, gSa A izR;sd Bksl osQ fy, laxr
mQij osQ] lkeus osQ vkSj ik'oZ n`';ksa dh igpku dhft, A

Bksl mlosQ n`';

(1) (2) (3)

2. uhps fn, izR;sd Bksl dk] rhj }kjk lwfpr fn'kk ls mls ns[kus ij] ,d ǹ'; [khafp, A

(i) (ii) (iii)
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geus D;k ppkZ dh \

1. o`Ùk] oxZ] vk;r] prqHkZt vkSj f=kHkqt lery vkÑfr;ksa osQ mnkgj.k gSa rFkk ?ku] ?kukHk]
xksyk] csyu] 'kaoqQ vkSj fijkfeM Bksl vkdkjksa osQ mnkgj.k gSa A

2. lery vkÑfr;ksa dh nks foek,¡ (laf{kIr esa 2-D) gksrh gSa rFkk Bksl vkdkjksa dh rhu
foek,¡ (laf{kIr esa 3-D) gksrh gSa A

3. Bksl vkdkj osQ dksus mlosQ 'kh"kZ] mlosQ <k¡psa osQ js[kk[kaM mlosQ fdukjs (;k dksj) rFkk
mlosQ likV i`"B mlosQ iQyd dgykrs gSa A

4. Bksl dk ,d tky nks foekvksa esa ,d ,slk <k¡pk (;k :i js[kk) gS] ftls eksM+dj og
Bksl izkIr gks tkrk gS A ,d gh Bksl osQ vusd izdkj osQ tky gks ldrs gSa A

5. okLrfod :i ls] Bksl vkdkjksa dks likV i`"Bksa (tSls dkx”k) ij [khapk tk ldrk gS A
ge bls 3-D Bksl dk 2-D fu:i.k dgrs gSa A

6. ,d Bksl osQ nks izdkj osQ fp=k cukuk laHko gS %
(a) ,d fr;Zd fp=k] ftlesa yackb;k¡ lekuqikrh ugha gksrh gSa A fiQj Hkh ;g Bksl osQ #i

osQ ckjs esa lHkh egRoiw.kZ tkudkjh iznku dj nsrk gS A
(b) ,d lenwjhd fp=k dks ,d lenwjhd ¯cnqfdr dkx”k ij [khapk tkrk gS] ftldk

,d izfrn'kZ bl iqLrd osQ var esa fn;k x;k gS A fdlh Bksl osQ ,d lenwjhd fp=k
esa yackb;ksa dks lekuqikrh j[kk tkrk gS A

7. Bksl vkdkjksa dk fp=k.k  ,d cgqr gh mi;ksxh dkS'ky gS A vkidks Bksl vkdkj osQ fNis
gq, Hkkx fn[kkbZ ns tkus pkfg, A

8. ,d Bksl osQ fofHkUu Hkkxksa dks vusd fof/;ksa ls ns[kk tk ldrk gS A
(a) ,d fof/ ;g gS fd fn, gq, vkdkj dks dkV fy;k tk, A blls gesa Bksl dk ,d

vuqizLFk&dkV izkIr gks tkrh gS A
(b) ,d vU; fof/ ;g gS fd ,d 3-D vkdkj dh ,d 2-D Nk;k ns[kh tk, A
(c) rhljh fof/ ;g gS fd Bksl vkdkj dks fofHkUu dks.kksa ls ns[kk tk,A ns[ks x, vkdkj

dk lkeus dk n`';] ik'oZ n`'; vkSj Åij dk n`'; gesa ml vkdkj osQ ckjs esa
cgqr vf/d tkudkjh iznku dj ldrs gSaA
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iz'ukoyh 1-1

1. ,d ,slk ;qXe ;g gks ldrk gS

(a) –10, 3 (b) – 6, 4; (– 6 – 4 = –10) (c) –3, 3

2. ,d ,slk ;qXe ;g gks ldrk gS

(a) –2, –10; [–2 – (–10) = 8] (b) – 6, 1 (c) –1, 2; (–1 – 2 = –3)

3. nksuksa Vheksa dks leku vad izkIr gq,] ;kfu –30; gk¡

4. (i) –5 (ii) 0 (iii) –17 (iv) –7 (v) –3

iz'ukoyh 1-2

1. (a) –3 (b) –225 (c) 630 (d) 316 (e) 0

(f) 1320 (g) 162 (h) –360 (i) –24 (j) 36

3. (i)  – a (ii) (a) 22    (b) –37    (c) 0

4. –1 × 5 = –5, –1 × 4 = – 4 = – 5 + 1, – 1 × 3  = – 3 = – 4 + 1,

–1 × 2 = – 2 = – 3 + 1, – 1 × 1 = – 1 = – 2 + 1, – 1 × 0 = 0 = – 1 + 1 vr% – 1 × (–1) = 0 + 1 = 1.

iz'ukoyh 1-3

1. (a)   –3 (b) –10 (c) 4 (d) –1

(e) –13 (f) 0 (g) 1 (h) –1 (i) 1

3. (a) 1 (b) 75 (c) – 206 (d) –1

(e) – 87 (f) – 48 (g) –10 (h) –12

4. (–6, 2), (–12, 4), (12, – 4), (9, –3), (–9, 3)    (blh rjg osQ vU; dbZ ;qXe gks ldrs gSa)

5. 9 lk;a; – 14°C 6. (i) 8     (ii) 13 7. 1 ?kaVk

iz'ukoyh 2-1

1. (i) (d) (ii) (b) (iii) (a) (iv) (c)

2. (i) (c) (ii) (a) (iii) (b)

3. (i)
1

4
5

(ii)
1

1
3

(iii)
5

1
7

(iv)
1

1
9

(v)
2

2
3

(vi) 15 (vii)
2

6
7

(viii) 16 (ix)
1

4
3

(x) 9

mÙkjekyk
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4. ;g ,d rjhdk gks ldrk gS

5. (a) (i) 12   (ii) 23 (b) (i) 12   (ii) 18 (c) (i) 12   (ii) 27 (d) (i) 16   (ii) 28

6. (a)
3

15
5

(b)
3

33
4

(c)
3

15
4

(d)
1

25
3

(e)
1

19
2

(f)
1

27
5

7. (a) (i) 
3

1
8

  (ii) 
1

2
9

(b) (i) 
19

2
48

  (ii) 
1

6
24

8. (i) 2 fyVj  (ii) 
3

5

iz'ukoyh 2-2

1. (i) (a) 
1

16
  (b) 

3

20
 (c) 

1

3
(ii) (a) 

2

63
 (b) 

6

35
 (c) 

3

70

2. (i)
7

1
9

(ii)
2

9
(iii)

9

16
(iv)

2
1

25

(v)
5

8
(vi)

13
1

20
(vii)

13
1

35

3. (i)
1

2
10

(ii)
44

4
45

(iii) 8 (iv)
1

2
42

(v)
33

1
35

(vi)
4

7
5

(vii)
1

2
7

4. (i) 
5 3

8 5
dk  (ii) 

6 1

7 2
dk 5. 

1
2 m

4
6.

1
10

2
?kVa s 7. 44 km

8. (a) (i) 
5

10
  (ii) 

1

2
(b) (i) 

8

15
  (ii) 

8

15

iz'ukoyh 2-3

1. (i) 16 (ii)
84

5
(iii)

24

7
(iv)

3

2
(v)

9

7
(vi)

7

5

2. (i)
7

3
 (fo"ke fHkUu) (ii)

8

5
 (fo"ke fHkUu) (iii)

7

9
 (mfpr fHkUu)

(iv)
5

6
(mfpr fHkUu) (v)

7

12
 (mfpr fHkUu) (vi) 8 (iw.kZ la[;k)

(vii) 11 (iw.kZ la[;k)

(i) (ii) (iii)
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3. (i)
7

6
(ii)

4

45
(iii)

6

91
(iv)

13

9
(v)

7

8
(vi)

31

49

4. (i)
4

5
(ii)

2

3
(iii)

3

8
(iv)

35

9
(v)

21

16
(vi)

4

15

(vii)
48

25
(viii)

11

6

iz'ukoyh 2-4

1. (i) 1.2 (ii) 36.8 (iii) 13.55 (iv) 80.4 (v) 0.35 (vi) 844.08

(vii) 1.72

2. 17.1 cm2

3. (i) 13 (ii) 368 (iii) 1537 (iv) 1680.7 (v) 3110 (vi) 15610

(vii) 362 (viii) 4307 (ix) 5 (x) 0.8 (xi) 90 (xii) 30

4. 553 km 5. (i) 0.75 (ii) 5.17 (iii) 63.36 (iv) 4.03 (v) 0.025

(vi) 1.68 (vii) 0.0214 (viii) 10.5525 (ix) 1.0101 (x) 110.011

iz'ukoyh 2-5

1. (i) 0.2 (ii) 0.07 (iii) 0.62 (iv) 10.9 (v) 162.8 (vi) 2.07

(vii)  0.99 (viii) 0.16

2. (i) 0.48 (ii) 5.25 (iii) 0.07 (iv) 3.31 (v) 27.223 (vi) 0.056

(vii) 0.397

3. (i) 0.027 (ii) 0.003 (iii) 0.0078 (iv) 4.326 (v) 0.236 (vi) 0.9853

4. (i) 0.0079 (ii) 0.0263 (iii) 0.03853 (iv) 0.1289 (v) 0.0005

5. (i) 2 (ii) 180 (iii) 6.5 (iv) 44.2 (v) 2 (vi) 31

(vii) 510 (viii) 27 (ix) 2.1 6. 18 km

iz'ukoyh 3-1

2. vad feyku fpÉ ckjackjrk
1 1

2 2

3 1

4 3

5 5

6 4

|

||

|

|||

||||

||||
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||

|

|

7 2

8 1

9 1

(i) 9 (ii) 1 (iii) 8 (iv) 5

3. 2 4. 50 5. (i)  12.5   (ii)  3   (iii)  
0 8 6 4

4

+ + +
 = 

18 9

4 2
;k    (iv)  A

6. (i) lcls vf/d vad = 95, lcls de vad = 39  (ii)  56    (iii)  73 7. 2058

8. (i) 20.5  (ii) 5.9  (iii) 5 9.  (i) 151 cm    (ii) 128 cm    (iii) 23 cm    (iv) 141.4 cm    (v) 5

iz'ukoyh 3-2

1. cgqyd = 20, ekè;d = 20, gk¡ 2. ekè; = 39, cgqyd = 15, ekè;d = 15, ugha

3. (i)  cgqyd = 38, 43; ekè;d = 40 (ii) gk¡] buosQ nks cgqyd gSa

4. cgqyd = 14, ekè;d = 14

5. (i) lR; (ii) vlR; (iii) lR; (iv) vlR;

iz'ukoyh 3-3

1. (a) fcYyh (b) 8

4. (i) xf.kr (ii) lkekftd foKku (iii) fganh

5. (ii) fØosQV (iii) [ksy ns[kuk

6. (i) tEew (ii) tEew] cSaxykSj

(iii) cSaxykSj vkSj t;iqj ;k cSaxykSj vkSj vgenkckn (iv) eqacbZ

iz'ukoyh 4-1

1. (i) ugha (ii) ugha (iii) gk¡ (iv) ugha (v) gk¡ (vi) ugha

(vii) gk¡ (viii) ugha (ix) ugha (x) ugha (xi) gk¡

2. (a) ugha (b) ugha (c) gk¡ (d) ugha (e) ugha (f) ugha
3. (i) p = 3 (ii) m = 6

4. (i) x + 4 = 9 (ii) y – 2 = 8 (iii) 10a = 70 (iv)
b

5
= 6

(v)
3

4

t
= 15 (vi) 7m + 7 = 77 (vii)

x

4
 – 4 = 4 (viii) 6y – 6 = 60

(ix) 3 30
3

z
+ =

Rationalised 2023-24



mÙkjekyk 231

5. (i) p vkSj 4 dk ;ksx 15 gS (ii) m esa ls 7 ?kVkus ij 3 izkIr gksrk gS

(iii) ,d la[;k  m dk nqxquk 7 gS (iv) la[;k m dk 
1

5
, 3 gksrk gS

(v) la[;k m dk 
3

5
, 6 gksrk gS (vi) la[;k p osQ rhu xqus dk 4 ls ;ksx 25 gS

(vii) la[;k p osQ pkj xqus esa ls 2 ?kVkus ij 18  feyrs gSaA

(viii) la[;k p osQ vk/s esa ls 2 ?kVkus ij 8  feyrk gSA

6. (i) 5m + 7 = 37 (ii) 3y + 4 = 49 (iii) 2l + 7 = 87 (iv) 4b = 180°

iz'ukoyh 4-2

1. (a) nksuksa i{kksa esa 1 tksfM+,; x = 1 (b) nksuksa i{kksa esa ls 1 ?kVkb,; x = –1

(c) nksuksa i{kksa esa 1 tksfM+,; x = 6 (d) nksukas i{kksa esa ls 6 ?kVkb,; x = – 4

(e) nksuksa i{kksa esa 4 tksfM+,; y = –3 (f) nksuksa i{kksa esa 4 tksfM+,; y = 8

(g) nksuksa i{kksa esa ls 4 ?kVkb,; y = 0 (h) nksuksa i{kksa esa ls 4 ?kVkb,; y = – 8

2. (a) nksuksa i{kksa dks 3 ls Hkkx nsa; l = 14 (b) nksuksa i{kksa dks 2 ls xq.kk djsa; b = 12

(c) nksuksa i{kksa dks 7 ls xq.kk djsa; p = 28 (d) nksuksa i{kksa dks 4 ls Hkkx nsa; x = 
25

4

(e) nksuksa i{kksa dks 8 ls Hkkx nsa; y = 
36

8
(f) nksuksa i{kksa dks 3 ls xq.kk djsa; z = 

15

4

(g) nksukas i{kksa dks 5 ls xq.kk djsa; a =  
7

3
(h) nksuksa i{kksa dks 20 ls Hkkx nsa; t = –

1

2

3. (a) pj.k 1: nksuksa i{kksa esa 2 tksM+sa (b) pj.k 1: nksuksa i{kksa esa ls 7 ?kVkb,
pj.k 2: nksuksa i{kksa dks 3 ls Hkkx nsa ; n = 16 pj.k 2: nksuksa i{kksa dks 5 ls Hkkx nsa; m = 2

(c) pj.k 1: nksuksa i{kksa dks 3 ls xq.kk djsa (d) pj.k 1: nksuksa i{kksa dks 10 ls xq.kk djsa

pj.k 2: nksuksa i{kksa dks 20 ls Hkkx nsa; p = 6 pj.k 2: nksuksa i{kksa dks 3 ls Hkkx nsa ; p = 20

4. (a) p = 10 (b) p = 9 (c) p = 20 (d) p = –15 (e) p = 8 (f) s = –3

(g) s = – 4 (h) s = 0 (i) q = 3 (j) q = 3 (k) q = –3 (l) q = 3

iz'ukoyh 4-3

1. (a) 8x + 4 = 60; x = 7 (b)
x

5
 – 4 = 3; x = 35 (c)

3

4
 y + 3 = 21 ; y = 24

(d) 2m – 11 = 15 ; m = 13 (e) 50 – 3x = 8 ; x = 14 (f)
x +19

5
= 8 ; x = 21

(g)
5

2

n
–7 = 23 ; n = 12
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2. (a) U;wure vad = 40 (b) izR;sd dks.k 70° (c) lfpu : 132 ju, jkgqy: 66 ju

3.  (i) 6 (ii) 15 o"kZ (iii) 25 4.   30

iz'ukoyh 5-1

1.  (i) 70° (ii) 27° (iii) 33°

2.  (i) 75° (ii) 93° (iii) 26°

3.  (i) laiwjd (ii) iwjd (iii) laiwjd
(iv) laiwjd (v) iwjd (vi) iwjd

4. 45° 5. 90° 6. ftl eki ls ∠1 ?kVsxk mlh eki ls ∠2 c<+sxk
7.  (i) ugha (ii) ugha (iii) gk¡ 8. 45° ls de
9.  (i) 90° (ii) 180° (iii) jSf[kd ;qXe

10.  (i) ∠AOD, ∠BOC (ii) ∠EOA, ∠AOB (iii) ∠EOB, ∠EOD

(iv) ∠EOA, ∠EOC (v) ∠AOB, ∠AOE; ∠AOE, ∠EOD; ∠EOD, ∠COD

iz'ukoyh 5-2

1. (i) laxr dks.k xq.k/eZ (ii) var% ,dakrj dks.k xq.k/eZ

(iii) fr;Zd Nsnh js[kk osQ ,d gh rjiQ cus var% dks.kksa dk izR;sd ;qXe laiwjd gksrk gSA
2. (i) ∠1, ∠5; ∠2, ∠6; ∠3, ∠7; ∠4, ∠8 (ii) ∠2, ∠8; ∠3, ∠5

(iii) ∠2, ∠5; ∠3, ∠8 (iv) ∠1, ∠3; ∠2, ∠4; ∠5, ∠7; ∠6, ∠8

3. a = 55°; b = 125°; c = 55°; d = 125°; e = 55°; f = 55°

4. (i) x = 70° (ii) x = 100°

5. (i) ∠DGC = 70° (ii) ∠DEF = 70°

6. (i) l , m osQ lekarj ugha gSA (ii) l , m osQ lekarj ugha gSA

(iii) l , m osQ lekarj gSA (iv) l , m osQ lekarj ugha gSA

iz'ukoyh 6-1

1. Å¡pkbZ] ekfè;dk] ugha

iz'ukoyh 6-2

1. (i) 120° (ii) 110° (iii) 70° (iv) 120° (v) 100° (vi) 90°

2. (i) 65° (ii) 30° (iii) 35° (iv) 60° (v) 50° (vi) 40°

iz'ukoyh 6-3

1. (i) 70° (ii) 60° (iii) 40° (iv) 65° (v) 60° (vi) 30°

2. (i) x = 70°, y = 60° (ii) x = 50°, y = 80° (iii) x = 110°, y = 70°

(iv) x = 60°, y = 90° (v) x = 45°, y = 90° (vi) x = 60°, y = 60°
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iz'ukoyh 6-4

1. (i) laHko ugha gS (ii) laHko gS (iii) laHko ugha gS

2. (i) gk¡ (ii) gk¡ (iii) gk¡ 3. gk¡ 4. gk¡ 5. gk¡

6. 3 vkSj 27 osQ chp

iz'ukoyh 6-5

1. 26 cm 2. 24 cm 3. 9 m 4. (i) vkSj (iii) 5. 18m 6. (ii)

7. 98 cm 8. 68 cm

iz'ukoyh 7-1

1. (a) 12.5% (b) 125% (c) 7.5% (d)
4

28 %
7

2. (a) 65% (b) 210% (c) 2% (d) 1235%

3. (i)
1

,25%
4

(ii)
3

5
; 60% (iii)

3
;37.5%

8

4. (a) 37.5 (b)
3

5
 feuV ;k 36 lsoaQM  (c) ` 500 (d) 0.75 kg ;k 750g

5. (a) 12000 (b) ` 9000 (c) 1250 km (d) 20 feuV (e) 500 fyVj

6. (a) 0.25; 
1

4
(b) 1.5; 

3

2
(c) 0.2; 

1

5
(d) 0.05;

1

20
7. 30%

8. 40%; 6000 9. ` 40000 10. 5 eSp

iz'ukoyh 7-2

1. (a) ykHk =  ` 75; ykHk % = 30 (b) ykHk = ` 1500; ykHk % = 12.5

(c) ykHk = ` 500; ykHk % = 20 (d) gkfu = ` 100; gkfu % = 40

2. (a) 75%; 25% (b) 20%, 30%, 50% (c) 20%; 80% (d) 12.5%; 25%; 62.5%

3. 2% 4.
5

5 %
7

5. ` 12000 6. ` 16875

7. (i) 12%  (ii) 25 g 8. ` 233.75 9. (a) ` 1632   (b) ` 8625

10. 0.25% 11. ` 500

iz'ukoyh 8-1

1. (i)
2 1 2 1 2

, , , ,
3 2 5 3 7

− − − − −
(ii)

3 5 8 10 9
, , , ,

2 3 5 7 5

− − − − −

(iii)
−

=
−









− −
=

−









− −35

45

7

9

34

45

33

45

11

15

32

45

31

45
, , , , (iv)

1 1 1 1
, ,0, ,

3 4 3 2

− −
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2. (i)
15 18 21 24

, , ,
25 30 35 40

− − − −
(ii)

4 5 6 7
, , ,

16 20 24 28

− − − −

(iii)
5 6 7 8

, , ,
30 36 42 48− − − −

(iv)
8 10 12 14

, , ,
12 15 18 21− − − −

3. (i)
4 6 8 10

, , ,
14 21 28 35

− − − −
(ii)

10 15 20 25
, , ,

6 9 12 15− − − −
(iii)

8 12 16 28
, , ,

18 27 36 63

4. (i)

(ii)

(iii)

(iv)

5. P fu:fir djrk gS 
7

3
; Q fu:fir djrk gS 

8

3
;R fu:fir djrk gS 

4

3

−
; S fu:fir djrk gS 

5

3

−

6. (ii), (iii), (iv), (v)

7. (i)
4

3

−
(ii)

5

9
(iii)

11

18

−
(iv)

4

5

−

8. (i) < (ii) < (iii) = (iv) > (v) < (vi) = (vii) >

9. (i) 
5

2
(ii)

5

6

−
(iii)

2

3−
(iv)

1

4
(v)

2
3

7
−

10. (i)
3 2 1

, ,
5 5 5

− − −
(ii)

4 1 2
, ,

3 3 9

− − −
(iii)

3 3 3
, ,

2 4 7

− − −

iz'ukoyh 8-2

1. (i)
3

2

−
(ii)

34

15
(iii)

17

30
(iv)

82

99

(v)
26

57

−
(vi)

2

3

−
(vii)

34

15

–2 0 2–1 1

3

4

–1 0 1
–5

8

–2 0 2–1 1

–7

4

–1 0 1

7

8
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2. (i)
13

72

−
(ii)

23

63
(iii)

1

195
(iv)

89

88

−
(v)

73

9

−

3. (i)
63

8

−
(ii)

27

10

−
(iii)

54

55

−
(v)

6

35

−
(v)

6

55
(vi) 1

4. (i) – 6 (ii)
3

10

−
(iii)

4

15
(iv)

1

6

−
(v)

14

13

−

(vi)
91

24
(vii)

15

4

−

iz'ukoyh 9-1

1. (a) 28 cm2 (b) 15 cm2 (c) 8.75 cm2 (d) 24 cm2 (e) 8.8 cm2

2. (a) 6 cm2 (b) 8 cm2 (c) 6 cm2 (d) 3 cm2

3. (a) 12.3 cm (b) 10.3 cm (c) 5.8 cm (d) 1.05 cm

4. (a) 11.6 cm (b) 80 cm (c) 15.5 cm

5. (a) 91.2 cm2 (b) 11.4 cm

6. BM dh yackbZ = 30cm; DL dh yackbZ = 42 cm

7. ∆ABC dk {ks=kiQy = 30 cm2; AD dh yackbZ = 
60

13
 cm

8. ∆ABC dk {ks=kiQy = 27 cm2; CE dh yackbZ = 7.2 cm

iz'ukoyh 9-2

1. (a) 88 cm (b) 176 mm (c) 132 cm

2. (a) 616 mm2 (b) 1886.5 m2 (c)
550

7
 cm2

3. 24.5 m; 1886.5 m2 4. 132 m; ` 528 5. 21.98 cm2

6. 4.71 m;  ` 70.65 7. 25.7 cm 8. ` 30.14  (yxHkx) 9. 7 cm; 154 cm2; 11cm; o`r
10. 536 cm2 11. 23.44 cm2 12. 5 cm; 78.5 cm2 13. 879.20 m2

14. gk¡ 15. 119.32 m; 56.52m 16. 200 ckj 17. 94.2 cm

iz'ukoyh 10-1

1. (i) y – z (ii)
1

2
(x + y) (iii) z2 (iv)

1

4
pq (v) x2 + y2 (vi) 5 + 3 mn

(vii) 10 – yz (viii) ab – (a + b)

2. (i) (a) (b) (c)
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(d) (e)

(ii) O;atd in xq.ku[kaM

(a) – 4x + 5 – 4x – 4, x

5 5

(b) – 4x + 5y – 4x – 4,x

5y 5,y

(c) 5y + 3y2 5y 5,y

3y2 3,y,y

(d) xy+2x2y2 xy x, y

2x2y2 2, x, x, y, y

(e) pq + q pq p, q

q q

(f) 1.2ab–2.4b+3.6a 1.2ab 1.2,a,b

–2.4b – 2.4, b

3.6a 3.6, a

(g)
3 1

4 4
x +

3

4
x

3
,

4
x

1

4

1

4

(h) 0.1p2 + 0.2q2 0.1p2 0.1, p, p

0.2q2 0.2, q, q

3. O;atd in xq.ku[kaM

(i) 5 – 3t2 – 3 t2 –3

(ii) 1 + t + t2 + t3 t 1

t2 1

t3 1

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

2xy 2

3y 3

(iv) 100 m +1000 n 100 m 100

1000 n 1000

(v) – p2q2 + 7pq – p2q2 –1

7pq 7
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(vi) 1.2a + 0.8b 1.2 a 1.2

0.8 b 0.8

(vii) 3.14r2 3.14r2 3.14

(viii) 2(l + b) 2l 2

2b 2

(ix) 0.1y + 0.01y2 0.1y 0.1

0.01y2 0.01

4. (a) O;atd      xq.ku[kaM x okyk      x dk xq.ku[kaM

(i) y2x + y y2x y2

(ii) 13y2 – 8yx – 8yx – 8y

(iii) x + y + 2 x 1

(iv) 5 + z + zx zx z

(v) 1 + x + xy x 1

xy y

(vi) 12xy2 + 25 12xy2 12y2

(vii) 7 + xy2 xy2 y2

 (b) O;atd xq.ku[kaM y2 okyk y2 dk xq.ku[kaM

(i) 8 – xy2 – xy2 – x

(ii) 5y2 + 7x 5y2 5

(iii) 2x2y – 15xy2 + 7y2 –15xy2 –15x

7y2 7

5. (i) f}in (ii) ,dinh (iii) f=kin    (iv) ,dinh

(v) f=kin (vi) f}in (vii) f}in (viii) ,dinh

(ix) f=kin (x) f}in (xi) f}in (xii) f=kin

6. (i) leku in (ii) leku in (iii) vleku in (iv) leku in

(v) vleku in (vi) vleku in

7. (a) – xy2, 2xy2; – 4yx2, 20x2y; 8x2, –11x2, – 6x2; 7y, y; – 100x, 3x; – 11yx, 2xy.

(b) 10pq, –7qp, 78qp; 7p, 2405p; 8q, – 100q; –p2q2, 12q2p2; –23, 41; –5p2, 701p2;  13p2q, qp2
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iz'ukoyh 10-2

1. (i) 0 (ii) 1 (iii) –1 (iv) 1 (v) 1

2. (i) –1 (ii) –13 (iii) 3 3. (i) –9    (ii) 3    (iii) 0    (iv) 1

4. (i) 8 (ii) 4 (iii) 0 5. (i) –2      (ii) 2    (iii) 0    (iv) 2

6. (i) 5x – 13; –3 (ii) 8x – 1; 15 (iii) 11x – 10; 12 (iv)   11x + 7; 29

7. (i) 2x+4; 10 (ii) – 4x + 6; –6 (iii) –5a + 6;11 (iv) – 8b + 6; 22 (v) 3a – 2b – 9; – 8

8. (i) 1000 (ii) 20 9. –5 10. 2a2  + ab + 3; 38

iz'ukoyh 11-1

1. (i) 64 (ii) 729 (iii) 121 (iv) 625

2. (i) 64 (ii) t2 (iii) b4 (iv) 52 × 73 (v) 22 × a2 (vi) a3 × c4 × d

3. (i) 29 (ii) 73 (iii) 36 (iv) 55

4. (i) 34 (ii) 35 (iii) 28 (iv) 2100 (v) 210

5. (i) 23 × 34 (ii) 5 × 34 (iii) 22 × 33 × 5 (iv) 24 × 32 × 52

6. (i) 2000 (ii) 196 (iii) 40 (iv) 768 (v) 0

(vi) 675 (vii) 144 (viii) 90000

7. (i) – 64 (ii) 24 (iii) 225 (iv) 8000

8. (i) 2.7 × 1012 > 1.5 × 108 (ii) 4 × 1014 < 3 × 1017

iz'ukoyh 11-2
1. (i) 314 (ii) 65 (iii) a 5 (iv) 7x + 2 (v) 53 (vi) (10)5

(vii) (ab)4 (viii) 312 (ix) 28 (x) 8t – 2

2. (i) 33 (ii) 53 (iii) 55 (iv) 7 × 115 (v) 30 or 1 (vi) 3

(vii) 1 (viii) 2 (ix) (2a)2 (x) a 10 (xi) a 3b (xii) 28

3. (i) vlR;; 10 × 1011 = 1012 vkSj (100)11 = 1022 (ii) vlR;; 23 = 8, 52 = 25

(iii) vlR;; 65 = 25 × 35 (iv) lR;; 30 = 1, (1000)0 = 1

4. (i) 28 × 34 (ii) 2 × 33 × 5 (iii) 36 × 26 (iv) 28 × 3 5. (i) 98    (ii) 

4
5t

8
    (iii) 1

iz'ukoyh 11-3

1. 279404 = 2 × 105 + 7 × 104 + 9 × 103 + 4 × 102 + 0 × 101 + 4 × 100

3006194 = 3 × 106 + 0 × 105 + 0 × 104 + 6 × 103 + 1 × 102 + 9 × 101 + 4 × 100

2806196 = 2 × 106 + 8 × 105 + 0 × 104 + 6 × 103 + 1 × 102 + 9 × 101+ 6 × 100

120719 = 1 × 105 + 2 × 104 + 0 × 103 + 7 × 102 + 1 × 101 + 9 × 100

20068 = 2 × 104 + 0 × 103 + 0 × 102 + 6 × 101 + 8 × 100
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2. (a) 86045 (b) 405302 (c)  30705 (d) 900230

3. (i) 5 × 107 (ii) 7 × 106 (iii) 3.1865 × 109 (iv)  3.90878 × 105

(v) 3.90878 × 104 (vi) 3.90878 × 103

4. (a) 3.84 × 108m (b) 3 × 108 m/s (c) 1.2756 × 107m (d) 1.4 × 109 m

(e) 1 × 1011 (f) 1.2 × 1010 o"kZ (g) 3 × 1020 m (h) 6.023 × 1022

(i) 1.353 × 109 km3 (j) 1.027 × 109

iz'ukoyh 12-1

1.

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)
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(j) (k) (l)

2.

(a) (b) (c)

(d) (e)

3.

 (a) oxZ (b)  f=kHkqt (c)   leprqHkqZt

(d) òr (e)  iapHkqt (f)  v"VHkqt
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4.

7. (a) 3 (b) 1 (c) 0 (d) 4 (e) 2 (f) 2

(g) 0 (h) 0 (i) 6 (j) vuar
8. (a) A, H, I, M, O, T, U, V, W, X, Y (b) B, C, D, E, H, I, O, X

(c) O, X, I, H

10. (a) ekfè;dk (b) O;kl

iz'ukoyh 12-2

1. (a),  (b),  (d),  (e),  (f)

2. (a) 2 (b) 2 (c) 3 (d) 4 (e) 4 (f) 5

(g) 6 (h) 3

iz'ukoyh 12-3

3. gk¡ 5. oxZ 6. 120°, 180°, 240°, 300°, 360°

7. (i)  gk¡      (ii)  ugha

iz'ukoyh 13-1

1. (ii), (iii), (iv), (vi) osQ tky ?ku cukrs gSaA

2. 1 1 2

3 2 4 5 5 3

6 4 6

(a) (b) (c) (d)

(e) (f) (g) (h)
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fnekxh&dljr

3. ugha] D;ksafd lEeq[k iQydksa osQ ,d ;qXe ij 1 vkSj 4 gksaxs ftudk ;ksx 7 ugha gS vkSj lEeq[k
iQydksa osQ nwljs ;qXe ij 3 vkSj 6 gksaxs ftudk Hkh ;ksx 7 ugha gksxkA

4. rhu iQyd

5. (a) (ii) (b) (iii) (c) (iv) (d) (i)

1. bl la[;k&igsyh dks lqy>kb,%
(i) crkb, eSa dkSu gw¡! eSa dkSu gw¡!

eq>ls la[;k vkB fudkydj
fiQj mls ,d ntZu ls Hkkx nsus ij

ik,¡xs vki fØosQV dh iwjh Vhe!
(ii) ,d la[;k osQ N% xqus esa pkj feykdj

ik,¡xs vki pkSalB!
iwjk Js; gksxk vkidk

;fn rqjar crk,¡ Ldksj vki!
2. bu igsfy;ksa dks lqy>kb,%

(i) fdlh taxy esa Fkk ,d ihiy dk o`{k
bl fo'kky o`{k dh 'kk[kk,¡ Fkha nl vkSj rhu

gj 'kk[kk ij jgrs Fks i{kh pkSng
fpfM+;k¡ Hkwjh] dkSos dkys vkSj rksrs gjs!

rksrksa osQ nqxqus Fks dkSos
vkSj dkSoksa dh nqxquh Fkh fpfM+;k¡A

gesa vk';pZ gS fdrus Fks i{kh gj izdkj osQ]
D;k vki ugha djsaxs enn ;g <w¡<us esa gekjh\

(ii) esjs ikl oqQN ik¡p #i, osQ vkSj oqQN nks #i, osQ flDosQ gSaA nks #i, osQ flDdksa dh
la[;k ik¡p #i, osQ flDdksa dh la[;k dh nqxquh gSA esjs ikl oqQy 108 #i, gSaA esjs ikl
ik¡p #i, osQ fdrus flDosQ gSa\ vkSj nks #i, osQ fdrus gksaxs\
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3. esjs ikl nks oSV gSa] vkSj izR;sd esa nks eSV (nfj;k¡) gSaA gj eSV ij nks oSQV (fcfYy;k¡) gSaA gj oSQV
us nks iqjkus gkL;dj gSV (Vksfi;k¡) iguh gSaA gj gSV ij nks NksVs jSV (pwgs) gSaA gj jSV ij nks cSV
(NksVs pexknM+) cSBs gSaA crkb,] esjs oSV esa fdruh oLrq,¡ gSa\

4. lÙkkbZl NksVs ?kuksa dks fpidkdj ,d cM+k ?ku cuk;k x;kA cM+s ?ku osQ ckgjh Hkkx dks ihyk jax
fn;k x;kA bu 27 NksVs ?kuksa esa ls fdrus ?kuksa ij ihyk jax
(i) muosQ fliZQ ,d iQyd ij gksxk?
(ii) nks iQydksa ij gksxk?
(iii) rhu iQydksa ij gksxk?

5. jkgqy vius cxhps osQ ,d o`{k dh Å¡pkbZ Kkr djuk pkgrk FkkA mlus viuh vkSj viuh ijNkbZ dh
yackb;ksa dk vuqikr ns[kkA og 4%1 Fkk A fiQj mlus ml o`{k dh ijNkbZ dks ekikA mldh eki 15
iQhV FkhA vr% o`{k dh Å¡pkbZ D;k gksxh\

6. ,d ydM+gkjk 12 feuV esa ydM+h osQ ,d [kaM dks rhu VqdM+ksa es rksM+rk gSA ,sls ik¡p VqdM+s djus
osQ fy, fdruk le; yxsxk\

7. /ksus osQ ckn ,d diM+k 0.5% floqQM+rk gSA ;g fdruh fHkUu gS?
8. fLerk dh ek¡ dh vk;q 34 o"kZ gSA vkt ls nks lky ckn ek¡ dh vk;q fLerk dh orZeku vk;q ls

pkj xquk gksxhA fLerk dh orZeku vk;q D;k gS?

9. ek;k] e/qjk vkSj eksgfluk fe=k gSa tks ,d gh d{kk esa i<+rh gSaA ,d oxZ ijh{kk (class test) esa]
Hkwxksy esa] 25 esa ls ek;k dks 16 vkSj e/qjk dks 20 vad izkIr gksrs gSaA mudk vkSlr vad 19 FkkA
eksgfluk dks fdrus vad izkIr gq,\

mÙkj
1. (i) 140 (ii) 10

2. (i) fpfM+;k¡ : 104, dkSos : 52, rksrs : 26

(ii) ` 5 osQ flDdksa dh la[;k = 12,   ` 2 osQ flDdksa dh la[;k = 24

3. 124 4. (i)  6    (ii) 10    (iii)  8 5. 60 iQhV

6. 24 feuV 7.
1

200
8. 7 o"kZ 9. 21
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