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fiz; f'k{kkFkhZ]

xf.kr ds bl la'kksf/r ikB~;Øe esa vkidk Lokxr gSA bl ikB~;Øe dks fo'ks"k :i ls vki tSls mu
fo|kfFkZ;ksa ds fy, rS;kj fd;k x;k gS ftuesa i<+kbZ tkjh j[kus dh rhoz bPNk gSA bl ikB~;Øe esa 6 ekWM~;wy
gSa] ftuesa 20 ikB gSaA vadxf.kr dk igyk ekWM~;wy la[;k fudk; vkSj bldh izfØ;kvksa dh igpku djus
dh {kerk esa o`f¼ djrk gSA bl iqLrd ds ikBksa esa nSfud thou ls tqM+s vusd fØ;kdyki vkidks feysxsaA

chtxf.kr ij ekWM~;wy vkidh rdZ rFkk dkYifud 'kfDr dk fodkl djus esa lgk;rk djrk gSA gekjs lkeus
izk;% ,slh leL;k,a vkrh gSa] ftuesa iwjh lwpuk miyCèk ugha gksrhA chtxf.kr dk Kku ,slh leL;kvksa dks
izkIr lwpuk ds vkèkkj ij gy djus esa lgk;d gksrk gSA

O;kolkf;d xf.kr ds ekWM~;wy dk xf.kr ds {ks=k esa ,d egRoiw.kZ LFkku gSA nSfud thou esa gesa cSadksa]
daifu;ksa rFkk nqdkunkjksa ls ysu&nsu djuk gksrk gSA ;g ekWM~;wy vkidks fdlh dk;Z esa ykHk ;k gkfu ds ckjs
esa Kku nsxk rFkk cSad esa tek jkf'k ij C;kt Kkr djus ds fofèk Hkh fl[kk,xkA

T;kfefr ij ekWM~;wy fHkUu&fHkUu T;kferh; ladYiukvksa vkSj vkÑfr;ksa dh tkudkjh nsrk gSA

D;k vkius dHkh lkspk gS fd tc ijh{kkfFkZ;ksa dh la[;k cgqr cM+h gks rks ijh{kk esa vfèkdre ;k U;wure vad
dSls Kkr fd, tkrs gSa\ ;g lakf[;dh dh lgk;rk ls Kkr fd, tkrs gSaA lkaf[;dh dk Kku vkadM+ksa dk
oxhZdj.k vkSj O;k[;k dj fu"d"kZ ij igqapus esa lgk;rk djrk gSA

{ks=kfefr ds ekWM~;wy esa vki fHkUu&fHkUu vkÑfr;ksa ds {ks=kiQy] ifjeki vkSj vk;ru ls ifjfpr gksaxsA ge
{ks=kfefr ds Kku dks nSfud thou esa nhokjksa ;k iQ'kZ ij lhesaV djokus] ckx] [ksr dk ifjeki ,oa {ks=kiQy
tkuus rFkk fdlh rsy ds Mªe dk vk;ru Kkr djus bR;kfn esa iz;ksx djrs gSaA

ge vk'kk djrs gSa fd ;g iqLrd vkids fy, u dsoy mi;ksxh lkfcr gksxh cfYd vkidks rkfdZd <+ax ls
lkspus esa Hkh vge Hkwfedk iznku djsxhA vki lHkh ekWM~;wyksa ds gy fd, x, mnkgj.kksa rFkk ikBxr iz'uksa
dks vPNh rjg ls gy djrs gq, vH;kl djsaxs rks xf.kr esa vkidks dfBukbZ ugha vk,xhA bl ikB~;Øe ls
lacaf/r vkidh dksbZ leL;k ;k dksbZ iz'u gks rks gesa fy[kus esa ladksp u djsaA vkids lq>koksa dk Lokxr gSA

y{; ij n`f"V dsfUnzr djsa vkSj fu'kkuk lk/sa!!!

vkidh liQyrk ds fy, 'kqHkdkeuk,¡A

vkidk

ikB~;p;kZ lfefr (xf.kr)
jk-eq-fo-f'k-la] uks,Mk (m-iz-)

vki ds lkFk nks 'kCn



xf.kr ifjos'k dks le>us gsrq ek=kkRed vè;;u gSA xf.kr] ifjos'k esa ?kVus okyh ?kVukvksa ,oa nSfud thou dh
leL;kvksa ds rkfdZd <+ax ls lek/ku esa lgk;rk djrk gSA xf.kr lh[kus ds }kjk oxhZdj.k] fo'ys"k.k ,oa rkfdZd
fu"d"kZ fudkyus dh {kerk fodflr gksrh gSA blds }kjk vuqeku yxkus] laca/ LFkkfir djus] lR;kiu ,oa izekf.kr
djus rFkk [kkst djus dh dkS'ky fodflr gksrk gSA

Lrj A rFkk B esa vkÑfr] LFkku] iSVuZ] la[;k] ekiu bR;kfn dh vo/kj.kkvksa ij tksj fn;k x;k gSA Lrj C esa blh
Øe dks vk/kj cukdj la[;k i¼fr] chtxf.kr] T;kfefr] {ks=kfefr bR;kfn dh vo/kj.kkvksa dh le> ,oa rkfdZd
fparu'khyrk ij tksj fn;k x;k gS rkfd f'k{kkFkhZ nSfud thou ls tqM+h leL;kvksa ds lek/ku esa bu vo/kj.kkvksa
dk mi;ksx dj ldsaA

ge jkstejkZ dh ftUnxh esa] foKku esa] vkS|ksfxd {ks=kksa esa] fofo/ O;olk;ksa esa rFkk [kkyh le; esa xf.kr dk mi;ksx
djrs gSaA xf.kr] vo/kj.kkvksa dks lh[kus] le>us vkSj dkS'kyksa ds iz;ksx ls lacaf/r gSA lekt esa ,sls ukxfjdksa dh
vko';drk gS tks fopkj dj ldsa] rdZ dj ldsa rFkk viuh ckr dg ldsa rFkk mu ifjfLFkfr;ksa dh igpku dj
ldsa tgk¡ xf.kr dh vo/kj.kkvksa dk mi;ksx fd;k tkrk gSA lwpukvksa dks le>us dh ;ksX;rk] O;olk; esa xf.krh;
vo/kj.kkvksa ,oa leqfpr :i ls rduhdh dk mi;ksx bR;kfn lHkh esa xf.kr lh[kus dh vko';drk gSA

Hkkjrh; miegk}hi esa xf.krh; Kku dh [kkst dh 'kq:vkr izkphu dky ls gh fn[kkbZ nsrh gSA xf.kr ds {ks=k esa ladsr
iz.kkyh] nk'kfed i¼fr rFkk 'kwU; dk mi;ksx rhu izeq[k ;ksxnku gSA Hkkjr esa ;K dh osnh dk fuekZ.k djus ds lanHkZ
ls T;kfefr dk mn~Hko gqvkA 'kqYolw=k Hkkjr dh izkphu (1200 ls 800 bZLoh iwoZ) jpuk,¡ gSa tks ;K ds fy, osfn;ksa
ds fuekZ.k dk o.kZu djrh gSA vFkkZr ekuk tkrk gS fd Hkkjr esa T;kfefr dh mRifÙk 'kqYolw=k ls gqbZ gSA 'kqYo dk
vFkZ gS ekiuk] 'kqYolw=k vFkkZr ekius dk fu;eA ml le; yEckbZ jLlh ls ukih tkrh Fkh blfy, /hjs&/hjs 'kqYo
'kCn dks jLlh ds fy, iz;ksx fd;k tkus yxkA cks/k;u izFke T;kfefrK gq, gSa ftUgksaus T;kferh; Kku dks oSfnd
;Kksa dh osfn;ksa ds fuekZ.k ds lanHkZ esa fodflr fd;k FkkA T;kferh; lkfgR; ewyr% ½Xosn ls mRiUu gqvk gS ftlds
vuqlkj vfXu ds rhu LFkku gksrs gSa& o`Ùkkdkj osnh esa xkgZiR;] oxkZdkj esa vga;kU;k rFkk v¼Zo`Ùkkdkj esa nf{k.kkfXuA
rhuksa osfn;ksa esa ls izR;sd dk {ks=k leku gksrk gSA ml le; Hkh o`Ùk] oxZ ,oa d.kZ oxZ dk Kku FkkA ;K o deZdk.M
ds flyflys esa fo'ks"k izdkj dh osfn;ksa dk fuekZ.k djuk iM+rk FkkA bu osfn;ksa ds fuekZ.k ds fy, fHkUu&fHkUu
T;kferh; fØ;kvksa dk iz;ksx fd;k tkrk FkkA tSls fdlh ljy js[kk ij oxZ dk fuekZ.k] oxZ ds dks.kksa ,oa Hkqtkvksa
dks Li'kZ djrs gq, o`Ùkksa dk fuekZ.k] o`Ùk dk nks xq.kk djuk bR;kfnA

cks/k;u us vius lw=k esa fod.kZ ds oxZ dk fu;e fn;k gS&

nh/ZpkrqjklzkL;kM{uk;kjTtq ikPPoZekuh fr;M~Z ekuhp ;r~ in~e;XHkwrs
i`FkxHkwrs dq:rLrnqHk;a djksrhA

,d vk;r dk fod.kZ mruk gh {ks=k cukrk gS ftrus mldh cM+h Hkqtk vkSj NksVh Hkqtk vyx&vyx feydj cukrh
gSA ;gh rks ikbFkkxksjl dk izes; gSA ,slk ekuk tkrk gS fd Hkkjr esa T;kfefr dk fodkl cgqr igys ls Fkk rHkh
Hkkjrh; xf.krKksa dks ikbFkkxksjl ls igys gh bl laca/ dh tkudkjh FkhA okLro esa bl izes; dks cks/k;u&
ikbFkkxksjl izes; Hkh dgk tk ldrk gSA cks/k;u us 'kqYolw=kksa ds ekè;e ls js[kk] i`"B] ekiu ;a=k rFkk ek=kd dk
vUos"k.k fd;k FkkA 'kqYolw=kksa esa ikbFkkxksjl izes; dk o.kZu gS fdUrq mldh O;qRifr rFkk bldks fl¼ djds ugha
fn[kk;k x;kA

xf.kr dk egRo ,oa xf.kr esa Hkkjr dk ;ksxnkuxf.kr dk egRo ,oa xf.kr esa Hkkjr dk ;ksxnkuxf.kr dk egRo ,oa xf.kr esa Hkkjr dk ;ksxnkuxf.kr dk egRo ,oa xf.kr esa Hkkjr dk ;ksxnkuxf.kr dk egRo ,oa xf.kr esa Hkkjr dk ;ksxnku



vk;ZHkV~V us v{kjksa dk mi;ksx la[;kvksa dks lkFkZd djus ds fy,] LFkkuh; eku i¼fr ij dk;Z fd;kA Hkkjrh;
xf.krKksa dk xf.kr esa lcls izeq[k ;ksxnku 'kwU;] ftldk eryc gS dqN ugha] dh [kkst gSA ;g vo/kj.kk vius vki
esa ekuo lH;rk ,oa laLd`fr ds fodkl esa lcls lkFkZd [kkstksa esa ls ,d gSA czgexqIr us ½.kkRed la[;kvksa ,oa
'kwU; dh fofo/ lafØ;kvkas ds ckjs esa crk;kA mUgksaus czge] Lrwi lS¼kfUrdk dh jpuk dh ftlds dkj.k vjc ds yksx
xf.krh; i¼fr dks tku ldsA xf.kr ds {ks=k esa HkkLdjkpk;Z] ftls HkkLdj&II ds uke ls Hkh tkuk tkrk gS] Hkkjrh;
izkphu xf.krKksa esa ls lcls vfèkd l`tu'khy rFkk 'kfDr'kkyh xf.krKksas esa ls ,d FksA mUgksaus vuUr dk fopkj]
½.kkRed la[;k, rFkk 'kwU; ds fu;eksa dk ;ksxnku fn;kA

cks/k;u us xf.kr ds cgqr ls izR;;ksa dks cgqr igys gh crk fn;k Fkk] ftldh [kkst ckn esa ik'pkR; ns'kksa }kjk dh
xbZA ikbZ (π) ds eku dh [kkst lcls igys muds }kjk gh dh xbZA ikbFkkxksjl izes; ds izek.k igys ls gh 'kqYo lw=k
ds vUrxZr feyrs gSa tks ikbFkkxksjl ds tUe ls Hkh cgqr igys fy[kh xbZ FkhA egkohjkpk;Z] ,d vU; Hkkjrh; izfl¼
xf.krK Fks] ftUgksaus f=kdks.kferh; iQyuksa rFkk ?ku lehdj.kksa dks le>us esa ;ksxnku fn;kA mUgksaus iQyuksa] chtxf.krh;
lehdj.kksa] y?kqx.kdksa ,oa pj?kkrkadh; iQyuksa dk cgqr gh jkspd rjhds ls o.kZu fd;k gSA Jhèkj] ftUgksaus f}?kkr
lehdj.kksa osQ gy izLrqr djus esa egRoiw.kZ ;ksxnku fn;k] Hkkjr osQ lEekfur xf.krKksa esa ls ,d gSaA

[kxksy 'kkL=k ,d iz;ksx vk/kfjr xf.kr gS ftldk mi;ksx xf.krh; lehdj.kksa ds tfj, czgek.M dk o.kZu djus ds
fy, ;k czgek.M ds fofHkUu igyqvksa dk vuqeku yxkus ds fy, fd;k tkrk gSA xf.kr lnSo ls gh [kxksy 'kkL=k ds
egRo esa dsUnzh; Hkwfedk esa jgk gSA

izkphu Hkkjr esa] ukxktZqu] tks fd izeq[k [kxksyosÙkk rFkk xf.krK jgs gSa] us rkjksa ,oa xzgksas dh xfr dk o.kZu djus ds
fy, fofo/ xf.krh; lehdj.kksa dk mi;ksx fd;k FkkA okjkgfefgj Hkkjrh; [kxksyosÙkk jgs gSa ftUgksaus [kxksy 'kkL=k
ij eq[; :i ls dk;Z fd;k gSA mUgksaus ikLdy ds dky ls igys gh ikLdy f=kHkqt ds ,d vk;ke rFkk tknqbZ oxZ
ij dk;Z fd;k FkkA os] U;wVu ls cgqr igys gh xq:Rokd"kZ.k dh tkudkjh j[krs FksA

vk/qfud dky esa Jh fuoklk jkekuqtu Hkkjr ds egku izeq[k cqf¼eku xf.krKksa esa ls ,d FksA jkekuqtu dk
vfèkdre ;ksxnku la[;k fl¼kUrksa ij FkkA jkekuqtu us crk;k fd 1729 ,slh lcls NksVh la[;k gS ftls nks ?kuksa osQ
;ksx osQ :i esa fofo/ rjhdksa ls fy[kk tk ldrk gSA blosQ ckn ls la[;k 1729 dks jkekuqtu&gkMhZ la[;k dgk tkus
yxkA

'koqQUryk nsoh Hkh fo'o esa ,d tkuh&igpkuh Hkkjrh; xf.krK jgh gSaA mUgsa mudh tfVy ls tfVy xf.krh;
leL;kvksa dh fcuk fdlh lgk;rk ls gy dj ikus dh ;ksX;rk osQ dkj.k gh mUgsa muosQ miuke ^ekuo dEI;wVj* ls
tkuk tkrk gSaA

fo|ky;ksa eas xf.kr f'k{kk dk eq[; mís'; cPps dh lksp dk xf.krh;dj.k djuk gSA vkiosQ fopkjksa esa Li"Vrk ykuk
rFkk ekU;rkvksa dks rkfoZQd fu"d"kks± rd igqapkuk gh xf.kr f'k{kk dk osQUnzh; dk;Z gSA fparu osQ cgqr ls rjhosQ ,oa
Lrj gksrs gSa vkSj xf.kr eas ftl rjg dk fparu djuk cPpk lh[krk gS og vewrks± osQ lkFk dk;Z djuk rFkk leL;k
lekèkku osQ rjhdksa ij vkèkkfjr gSA mPp ekè;fed Lrj ,slk Lrj gS tgka f'k{kkFkhZ vius oSQfj;j osQ pquko osQ ckjs
eas fu.kZ; ysrs gSa fd mUgsa fo'ofo|ky; Lrj dh i<+kbZ tkjh j[kuh ;k oqQN vkSj djuk gSA

blh le;] f'k{kkFkhZ dh #fp;k¡ rFkk n`f"Vdks.k O;kid :i ls fu/kZfjr gksrs gSa vkSj bu nks o"kks± eas xf.krh; f'k{kk mudh
;ksX;rkvksa esa vkSj vf/d iSukiu ykrh gSA fo'ofo|ky; Lrj dh cgqr lh mikf/;ksa osQ fy, xf.kr ,d vfuok;Z
fo"k; ds :i esa vko';d gksrk gSA ,sls f'k{kkFkhZ tks ekè;fed Lrj rFkk mPprj ekè;fed Lrj ij xf.kr dh i<+kbZ



esa fo'ks"k xaHkhj ugha gksrs ;k ykijokg gksrs gSa] mUgsa fo'ofo|ky; ;k vU; Lrjksa ij cgqr ls voljksa ls oafpr jguk
iM+rk gS ftUgsa os izkIr dj ldrs FksA vk/s ls Hkh vf/d f'k{kkfFkZ;ksa dks bl Lrj ls O;olk; ;k ukSdjh osQ dk;ks±
esa yx tkus osQ fy, ckè; gksuk iM+rk gSA vPNs jkstxkj gsrq xf.kr dks egRoiw.kZ LFkku nsuk dksbZ vfr';ksfDr ugha gSA
HkSfrd foKkuksa (jlk;u 'kkL=k] HkkSfrd 'kkL=k] bathfu;fjax)] Hkkstu ,oa LokLF; foKku (tho foKku] euksfoKku]
vkS"k/ foKku] mip;kZ (ufl±x)] n`f"Veki foKku) lkekftd foKkuksa tSls lEisz"k.k] vFkZ'kkL=k] f'k{kk'kkL=k] Hkk"kk
foKku] Hkwxksy] rduhdh foKkuksa tSls&dEI;wVj foKku] usVofo±Qx] lkWÝVos;j fodkl] O;olk; ,oa okf.kT;] o`Qf"k
foKku bR;kfn lHkh {ks=kksa esa mikf/ izkIr djus gsrq f'k{kkFkhZ dks xf.kr ,oa lkaf[;dh dk Kku gksuk vko';d gSA mPprj
ekè;fed Lrj ij xf.kr lh[kuk vkidks bu {ks=kksa esa jkstxkj osQ p;u esa enn djsxkA
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ekWM~;wy I

vadxf.kr

izkphu dky esa ekuo vius i'kqvksa vkSj O;fDrxr oLrqvksa dks fxuus ds fy, feyku fpg~u]
iRFkj ds VqdM+ksa vFkok èkkxs esa xkaBksa dks iz;ksx esa ykrk FkkA rRi'pkr~ oLrqvksa dks fxuus ds
fy, la[;kvksa] ftUgsa x.kuk dh la[;k,a vFkok izkÑr la[;k,a dgrs gSa] dk vkfo"dkj fd;k
x;kA fofHkUu lH;rkvksa us bu x.kuk dh la[;kvksa dks fu:fir djus ds fy,] vyx&vyx
fpg~uksa (la[;kad dgykus okys) ds lewgksa dk fodkl fd;kA

dqN lH;rkvksa }kjk x.kuk dh igyh nl la[;kvksa vkSj la[;k lkS dks fy[kus ds fy,
fuEufyf[kr la[;kdksa dk iz;ksx fd;k%

jkseu % I II III IV V VI VII VIII IX X C

feJ % I II III IIII IIIII IIIIII IIIIIII IIIIIIII IIIIIIIII

nsoukxjh % û ü ý þ ÿ ö ÷ ø ù ûú ûúú

fganw&vjch % 1 2 3 4 5 6 7 8 9 10 100

(varjkZ"Vªh;)

fganw&vjch i¼fr dk fodkl Hkkjr esa gqvk vkSj fiQj bls vjc vkSj ;wjksi esa viuk;k x;kA
Hkkjrh; yksxksa us la[;k 'kwU; vkSj LFkkuh; eku ds fl¼kar dh [kskt dh vkSj bldk Js; Hkkjr
dks gh tkrk gSA bl izdkj fganw&vjch x.kuk dh n'keyo i¼fr] ftlesa nl fpg~uksa (izrhd)

0] 1] 2] 3] 4] 5] 6] 7] 8] 9 dk iz;ksx gksrk gS] LFkkfir gqbZA bu nl fpg~uksa ds iz;ksx
ls] fdlh Hkh la[;k dks] tks fdruh gh cM+h D;ksa u gks] fy[kk tk ldrk gSA vadxf.kr ds
bl ekWM~;wy esa ge izkÑr la[;kvksa] iw.kZ la[;kvksa vkSj iw.kk±dksa dk o.kZu djsaxsA ge bu
la[;kvksa ds lanHkZ esa tksM+us] ?kVkus] xq.kk djus vkSj Hkkx nsus dh pkj ekSfyd lafØ;kvksa vkSj
buds ewyHkwr xq.kèkeks± dk Hkh vè;;u djsaxsA

la[;kvksa ds xq.ku[kaM] xq.kt] la[;kvksa ds y?kqÙke lekioR;Z vkSj egÙke lekiorZd] vHkkT;
la[;kvksa] la;qDr la[;kvksa] lg&vHkkT; la[;kvksa ds ;qXe] bu lHkh ladYiukvksa dk o.kZu Hkh
bl ekWM~;wy esa gSA fdlh izkÑr la[;k dh 2] 3] 4] 5] 6] 8] 9 vFkok 11 ls foHkkT;rk
ds ijh{k.kksa dk o.kZu vkSj buds iz;ksx ls fdlh la[;k dh foHkkT;rk dh tkap djuk Hkh
of.kZr fd;k x;k gSA

vki] la[;k js[kk ij izkÑr] iw.kZ rFkk iw.kk±d la[;kvksa dks fu:fir djuk Hkh blh ekWM~;wy
esa lh[ksaxsA
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1

izkÑr rFkk iw.kZ la[;k,a

vkids ?kj esa fdlh 'kqHk volj ij dqN vfrfFk vkus gSa vkSj vkius muds jkr dks lksus ds
fy, fcLrj yxokus gSaA ;fn vki fxurh ugha tkurs rks cgqr dfBukbZ gksxhA vki vfrfFk;ksa
ds ?kj igqapus ls igys ugha tku ik,axs fd vkidk izcaèk i;kZIr gS vFkok ughaA bl izdkj dh
dfBukb;ksa dks nwj djus ds fy, euq"; us x.kuk dh la[;kvksa] ftUgsa izkÑr la[;k,a dgrs gSa]
dk vkfo"dkj fd;kA x.kuk dh la[;kvksa ds lewg esa ;fn la[;k 'kwU; dks Hkh ys ysa rks gesa
iw.kZ la[;kvksa dk lewg izkIr gksrk gSA rRi'pkr~ euq"; us izkÑr rFkk iw.kZ la[;kvksa dks tksM+uk]
?kVkuk] xq.kk djuk vkSj Hkkx nsuk Hkh lh[kk vkSj bu lafØ;kvksa ds xq.kèkeZ Hkh lh[ksA

bl ikB ls vki lh[ksaxs %

 izkÑr rFkk iw.kZ la[;kvksa ij lafØ;k,a ,oa muds xq.kèkeZ

 la[;kvksa dk egÙke lekiorZd (e-l-) vkSj y?kqÙke lekioR;Z (y-l-)

 la[;kvksa dh HkkT;rk

1.1 izkÑr la[;k,a rFkk iw.kZ la[;k,a

ge tkurs gSa fd fxurh dh la[;k 1] 2] 3] 4] ---dks izkÑr la[;k,a dgrs gSaA buesa ;fn 'kwU;
(0) dks Hkh ys fy;k tk, rks bl izdkj ds cus la[;k lewg dks iw.kZ la[;k,a dgrs gSaA

nks izkÑr la[;kvksa ds tksM+us] ?kVkus] xq.kk rFkk Hkkx djus dh fofèk dks ge tkurs gSaA vkb,]
bu lafØ;kvksa ds xq.kksa dk vè;;u djsaA

1.1.1 ladyu ;k tksM+

gesa irk gS fd 7 + 8 = 15

12 + 6 = 18

55 + 43 = 98

ge ns[krs gSa fd 15] 18] 98 Hkh izkÑr la[;k,a gSaA vr% fu"d"kZ fudyk fd ;fn nks izkÑr
la[;kvksa dks tksM+k tk, rks ;ksxiQy Hkh ,d izkÑr la[;k gksxhA O;kid :i ls ;fn a rFkk
b nks izkÑr la[;k,a gksa rks (a + b) Hkh ,d izkÑr la[;k gksxhA
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ekuk ujs'k ds ikl nks iSafly rFkk v#.k ds ikl rhu iSafly gSaA ;fn ujs'k viuh 2 iSafly
v#.k dks ns ns] rks v#.k ds ikl 5 iSaflysa gksaxh (vFkkZr~ 2 + 3 = 5)] ijarq ;fn v#.k viuh
rhu iSafly ujs'k dks ns ns] rks ujs'k ds ikl 5 iSafly gksaxh] D;ksafd (3 + 2 = 5)

iqu% 4 + 8 = 12 rFkk 8 + 4 = 12] vr% 4 + 8 = 8 + 4

47 + 33 = 80 rFkk 33 + 47 = 80] vr% 47 + 33 = 33 + 47

vr% fu"d"kZ fudyrk gS fd nks la[;kvksa dks fdlh Hkh Øe esa tksM+us ij ;ksxiQy
leku jgsxkA O;kid :i ls ;fn a rFkk b nks izkÑr la[;k,a gSa rks
a + b = b + a

;fn gesa rhu izkÑr la[;kvksa dk ;ksx djuk gks rks igys nks izkÑr la[;kvksa ds ;ksx esa rhljh
la[;k dk ;ksx fd;k tkrk gSA mnkgj.k ds fy,] ;fn 3] 5 rFkk 7 dk ;ksx djuk gks rks ;ksx
fuEufyf[kr izdkj ls djrs gSa

3 + 5 + 7 = (3 + 5) + 7 = 8 + 7 = 15

;gka dks"Bd ;g ladsr nsrk gS fd dks"Bd esa fy[kh la[;kvksa dk ;ksx igys djds ;ksxiQy
esa rhljh la[;k tksM+h tk,A

;fn 5 rFkk 7 dks igys tksM+k tk, vkSj ;ksxiQy esa 3 tksM+k tk, rks

3 + 5 + 7 = 3 + (5 + 7) = 3 + 12 = 15

;ksxiQy igys ftruk gh izkIr gqvkA vkb,] bldh tkap vU; izkÑr la[;k,a ysdj djsaA

(1 + 3) + 8 = 4 + 8 = 12

1 + (3 + 8) = 1 + 11 = 12

vr% (1 + 3) + 8 = 1 + (3 + 8)

O;kid :i ls (a + b) + c = a + (b + c), tcfd a, b, c izkÑr la[;k,a gSaA

dHkh&dHkh bl xq.k dk iz;ksx ;ksx dks vklku djus esa fd;k tkrk gSA

mnkgj.k ds fy, 235] 233 rFkk 367 dk ;ksx Kkr dhft,A

235 + 233 + 367 = 235 + (233 + 367)

= 235 + 600

= 835
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;fn blesa 235 + 233 dks igys tksM+k tk, rFkk ;ksxiQy esa 367 tksM+k tk, rks ;ksx Kkr
djuk dqN dfBu gksxkA

mnkgj.k 1-1 % 325 + 467 + 175 dk ;ksxiQy Kkr dhft,

gy % 325 + 467 + 175 = (325 + 175) + 467

= 500 + 467

= 967

mnkgj.k 1-2 % 517 + 473 + 527 dk ;ksxiQy Kkr dhft,

gy % 517 + 473 + 527 = 517 + (473 + 527)

= 517 + 1000

= 1517

ns[ksa vkius fdruk lh[kk 1-1

1- fuEufyf[kr esa izR;sd dk ;ksx Kkr dhft, rFkk la[;kvksa dk Øe myVdj ;ksx dh tkap
dhft,%

(i) 573] 617 (ii) 2145] 1355

(iii) 243] 357 (iv) 12345] 34521

2- fjDr LFkku bl izdkj Hkjsa fd fuEufyf[kr esa izR;sd dFku lR; gks tk,%

(i) 105 + 513 = ----- + 105

(ii) 345 + (118 + 202) = (345 + -----) + 202

(iii) (108 + 413) + 517 = (517 + -----) + 413

(iv) 2344 + (1432 + 4224) = (1432 + 2344) + -----

3- 15] 27] 58 dks lHkh laHko lewg cukdj ;ksx Kkr dhft,A

4- mfpr Øe esa fy[kdj fuEufyf[kr dk ;ksx bl izdkj djsa fd ;ksx fØ;k vklku cu
tk,

(i) 537] 368] 463 (ii) 2493] 3676] 1324

1-2 O;odyu (?kVk)
O;odyu (?kVk) ;ksx dh foijhr fØ;k gSA blesa ge oLrqvksa ds ,d lewg dks fn, x, nwljs
lewg ls ?kVkrs gSaA vr% ;g Li"V gS fd ,d NksVs lewg dh oLrq la[;k dks cM+s lewg dh
oLrq la[;k ls ?kVk;k tk ldrk gSA mnkgj.k ds fy, 78 & 43 = 35
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okLro esa] 78 esa ls 43 ?kVkus dk vFkZ] ,d ,slh la[;k izkIr djuk gS] ftldks 43 esa tksM+k
tk, rks 78 izkIr gksA

vr% 78 & 43 = 35 dks 43 + 35 = 78 fy[kk tk ldrk gSA

vkb, O;odyu (?kVk) ds xq.kèkeks± dk vè;;u djsaA

24 & 8 = 16] 47 & 17 = 30] 258 & 143 = 115

16] 30] 115 lHkh izkÑr la[;k,a gSaA D;k ge ;g dg ldrs gSa fd fdUgha nks izkÑr
la[;kvksa dk O;odyu lnSo ,d izkÑr la[;k gksxh\ Li"V gS fd ,slh dksbZ izkÑr la[;k
ugha] ftldks 27 esa tksM+dj 15 izkIr gksA vr% 15 & 27 izkÑr la[;k ugha gSA

vr% nks izkÑr la[;kvksa dks ?kVkus ij ,d izkÑr la[;k izkIr gksxh] ;fn ?kVkbZ tkus
okyh la[;k nwljh la[;k ls NksVh gSA

mnkgj.k 1-3 % fuEu esa O;odyu fØ;k dhft,A laxr ;ksx }kjk vius ifj.kke dh iqf"V
dhft,A

(i) 3251 & 539

(ii) 987654 & 78937

gy % (i) 3251 & 539 = 2712

tkap 539 + 2712 = 3251

(ii) 987654 & 78937 = 908717

tkap 78937 + 908717 = 987654

mnkgj.k 1-4 % 7 vadksa dh NksVh ls NksVh la[;k rFkk 5 vadksa dh cM+h ls cM+h la[;k dk
varj Kkr dhft,A

gy % 7 vadksa dh NksVh ls NksVh la[;k = 1000000

5 vadksa dh cM+h ls cM+h la[;k = 99999

vr% varj = 1000000 & 99999 = 900001

mnkgj.k 1-5 % 5000 #i;s dh jkf'k esa ls eSaus 1200 #i;s fctyh ds fcy ds] 500 #i;s
vius cPps dh Ldwy iQhl ds rFkk 1800 #i;s nwèk okys dks fn,A esjs ikl fdruk èku cpk\

gy % dqy [kpZ = (1200 + 500 + 1800) #i;s

= 3500 #i;s
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∴ cpk gqvk èku = (5000 & 3500) #i;s

= 1500 #i;s

ns[ksa vkius fdruk lh[kk 1-2

1- fuEufyf[kr esa O;odyu fØ;k djks rFkk vius mÙkj dh laxr ;ksx }kjk tkap dhft,%

(i) 97 & 54 (ii) 576 & 247

(iii) 4276 & 1352 (iv) 59432 & 27654

2- 6 vadksa dh NksVh ls NksVh la[;k rFkk 4 vadksa dh cM+h ls cM+h la[;k esa varj Kkr
dhft,A

3- xk;] HkSalksa vkSj HksM+ksa ds ,d lewg esa 536 i'kq gSaA ;fn HkSalksa dh la[;k 218 vkSj xk;ksa
dh la[;k 79 gks] rks HksM+ksa dh la[;k Kkr dhft,A

1-3 xq.kk

vkb,] ge 4 cDls ysa] ftuesa izR;sd esa 5 xsan gSaA

xsanksa dh dqy la[;k = 5 + 5 + 5 + 5 = 20

Åij nh xbZ vkorhZ tek dks 5 dk 4 xquk ;k 4 × 5 = 20 Hkh fy[kk tk ldrk gSA

fp=k 1.1

blh izdkj] ;fn vkids ikl 3 dsyksa okys 6 xqPNs gksa] rks dsyksa dh dqy la[;k = 3 + 3

+ 3 + 3 + 3 + 3 = 18

ftls 6 × 3 = 18 }kjk Hkh O;Dr fd;k tk ldrk gSA

vr% ge ;g dg ldrs gSa fd xq.kk] vkorhZ ;ksx gSA

vc ge izkÑr la[;kvksa esa xq.kk ds xq.kèkeks± dk vè;;u djsaxsA

ge tkurs gSa fd

7 × 6 = 42

15 × 10 = 150

27 × 12  = 324

fp=k 1.2
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D;ksafd 42] 150 vkSj 324 izkÑr la[;k,a gSa]

vr% ;fn a vkSj b izkÑr la[;k,a gSa rks a × b Hkh izkÑr la[;k gksxhA

iqu% fuEufyf[kr dk voyksdu dhft,%

3 × 4 = 12 rFkk 4 × 3 = 12 ∴ 3 × 4 = 4 × 3

11 × 8 = 88 rFkk 8 × 11 = 88 ∴ 11 × 8 = 8 × 11

23 × 12 = 276 rFkk 12 × 23 = 276 ∴ 23 × 12 = 12 × 23

ge ns[krs gSa fd xq.kk esa Øe dk dksbZ egRo ughaA

vFkkZr~ a × b = b × a

vkb,] ge rhu izkÑr la[;kvksa dks xq.kk djsaA bls nks fofèk;ksa ls fd;k tk ldrk gSA

(i) 5 × 7 × 6 = (5 × 7) × 6 = 35 × 6 = 210

(ii) 5 × 7 × 6 = 5  (7 × 6) = 5 × 42 = 210

vr% (5 × 7) × 6 = 5 × (7 × 6)

vr% ge bl fu"d"kZ ij igqaprs gSa%

(a × b) × c = a × (b × c) tcfd a, b, c izkÑr la[;k,a gSaA

iqu% ge tkurs gSa fd

9 × 1 = 9] 15 × 1 = 15] 27 × 1 = 27] 93 × 1 = 93

vFkkZr~ fdlh izkÑr la[;k dks ;fn 1 ls xq.kk fd;k tk, rks ogh la[;k izkIr gksrh gSA

O;kid :i esa] ;fn a ,d izkÑr la[;k gS rks]

a × 1 = 1 × a = a

vc ge fuEufyf[kr mnkgj.k ij fopkj djsa] ftlesa 3 × 6 = 18 dks n'kkZ;k x;k gS

3 × 6 = 18

fp=k 1.3
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vc ;fn ge dkxt dks bl izdkj eksM+ ysa fd eksM+us okyh js[kk iafDr dks blesa cny nsa]
tSlk fd uhps fn[kk;k x;k gS %

fp=k 1.4

3 × 2 = 6 ,oa 3 × 4 = 12

blls ge ns[krs gSa fd

3 × 6 = 3 × (2 + 4) = 3 × 2 + 3 × 4

fdUgha izkÑr la[;kvksa a, b vkSj c ds fy, a × (b + c) = a × b + a × c

ge bl xq.kèkeZ dh lR;rk dks ,d vkSj mnkgj.k ysdj ns[krs gSaA

4 × (5 + 6) = 4 × 11 = 44

vkSj 4 × 5 + 4 × 6 = 20 + 24 = 44

∴ 4 × (5 + 6) = 4 × 5 + 4 × 6

blh izdkj ge ns[k ldrs gSa fd

5 × (8 – 3) = 5 × 8 – 5 × 3, 12 × (15 – 3) = 12 × 15 – 12 × 9

ge bl xq.kèkeZ dk iz;ksx xq.kk djrs le; bl izdkj djrs gSa%

86 × 43 = 86 × (40 + 3)

= 86 × 40 + 86 × 3

= 3440 + 258

= 3698

bl izfØ;k dks bl izdkj Hkh n'kkZ;k tk ldrk gS%

  8 6

× 4 3

  2 5 8 3 ls xq.kk djus ij
  3 4 4 0 40 ls xq.kk djus ij

3 6 9 8

ifj.kkeksa dk ;ksx djus ij 3698 gqvk

vr% 86 × 43 = 3698
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mnkgj.k 1-6 % eku Kkr dhft,% 798 × 65 + 798 × 35

gy % 798 × 65 + 798 × 35 = 798 × (65 + 35)

= 798 × 100

= 79800

mnkgj.k 1-7 % eku Kkr dhft,% 2357 × 143 & 43 × 2357

gy % 2357 × 143 & 43 × 2357 = 2357 × 143 & 2357 × 43

= 2357 × (143 & 43)

= 2357 × 100

= 235700

mnkgj.k 1-8 % xq.kuiQy Kkr dhft,% 725 × 94

gy % 725 × 94 = 725 × (100 & 6)

= 725 × 100 & 725 × 6

= 72500 & 4350

= 68150

ns[ksa vkius fdruk lh[kk 1-3

1- fjDr LFkkuksa dh iwfrZ dhft,%

(i) 247 × ----- = 33 × 247

(ii) 12 × 45 × 97 = 97 × ----- × 45

(iii) 578 × 1 = 1 × -----

(iv) 57 × 36 = 57 × 30 + 57 × -----

(v) 213 × 37 = 213 × 40 & 213 × -----

2- xq.kèkeks± dk iz;ksx djrs gq, eku Kkr dhft,%

(i) 344 × 6 + 344 × 4

(ii) 247 × 17 & 247 × 7

(iii) 1025 × 1275 & 275 × 1025

(iv) 239 × 6 + 239 × 3 + 239
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3- lqxe Øe cukdj xq.kuiQy Kkr dhft,%

(i) 4 × 1527 × 25

(ii) 125 × 278 × 8

(iii) 250 × 37 × 4

4- xq.kèkeks± dk iz;ksx djrs gq, xq.kuiQy Kkr dhft,%

(i) 273 × 51

(ii) 3045 × 99

1-4 Hkkx

ge ,d izkÑr la[;k dks ,d NksVh (vFkok leku) izkÑr la[;k ls Hkkx nsus dh fØ;k dks
tkurs gSaA vc ge Hkkx fØ;k ds xq.kèkeks± dk vè;;u djsaxsA

1- ;fn gesa 20 f[kykSuksa dks 5 cPpksa esa cjkcj&cjkcj ckaVuk gks rks ge izR;sd cPps dks
4 f[kykSus ns ldrs gSa] D;ksafd 20 ÷ 5 = 4

ijarq ;fn gekjs ikl 21 f[kykSus gksa rks ge bUgsa 5 cPpksa esa cjkcj&cjkcj ckaVuk pkgrs
gksa rks D;k ge ,slk dj ldrs gSa\ ge ,slk ugha dj ldrsA

∴ 21] 5 ls iw.kZr;k foHkkftr ugha gSA

vr% izkÑr la[;kvksa esa Hkkx laHko Hkh gS vkSj laHko ugha gks] ,slk Hkh gks ldrk gSA

2- ns[kks % 45 ÷ 15 = 3 (,d izkÑr la[;k)

ijarq 15 ÷ 45 ,d izkÑr la[;k ugha gSA

 ∴ 45 ÷ 15 ≠ 15 ÷ 45

O;kid :i esa] nks izkÑr la[;kvksa a vkSj b ds fy,

a ÷÷÷÷÷ b ≠≠≠≠≠ b ÷÷÷÷÷ a

3- ge tkurs gSa fd 24 ÷ 6 = 4] 4 × 6 = 24

O;kid :i esa] ;fn a, b vkSj c izkÑr la[;k,a gSa] a ÷÷÷÷÷ b = c rc b × c = a

iqu% ;fn 25 dks 6 ls Hkkx nsuk gks rks

;k 25 = 6 × 4 + 1

vr% Hkktd )  HkkT;   (HkkxiQy

  ---------------

 'ks"k

HkkT; = Hkktd × HkkxiQy + 'ks"k
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mnkgj.k 1-9 % 3475 dks 234 ls Hkkx nhft, vkSj ifj.kke dh xq.kk }kjk tkap dhft,A

gy % 234 ) 3475    (14

  – 234

1135

–936

199

∴ 3475 dks 234 ls Hkkx nsus ij HkkxiQy 14 rFkk 'ks"kiQy 199 gS

tkap 234 × 14 + 199 = 3276 + 199

 = 3475 = HkkT;

ns[ksa vkius fdruk lh[kk 1-4

1- Hkkx nhft, vkSj mÙkj dh tkap dhft,%

(i) 3345 ÷ 15 (ii) 9457 ÷ 43

2- fuEu ds eku Kkr dhft,%

(i) 241 + (790 ÷ 79)

(ii) (73 ÷ 73) + 45

(iii) 347 & (249 ÷ 249)

(iv) (3125 ÷ 25) ÷ 25

3- 16 ?kfM+;ksa dk Ø; ewY; 14400 #i;s gSA ,d ?kM+h dk Ø; ewY; Kkr dhft,A

1-5 iw.kZ la[;kvksa esa lafØ;kvksa ds xq.kèkeZ

ge tkurs gSa fd tc ,d izkÑr la[;k dks Lo;a esa ls ?kVk;k tk, rks ge la[;k 'kwU; izkIr
djrs gSa] tks fd izkÑr la[;k ugha gSaA izkÑr la[;kvksa rFkk 'kwU; dks iw.kZ la[;k,a dgrs gSaA

1- izkÑr la[;kvksa esa lafØ;kvksa ds xq.kèkeZ iw.kZ la[;kvksa esa Hkh lR; gSaA

2- 'kwU; ,d fo'ks"k la[;k gS rFkk bldh vksj è;ku nsuk vko';d gSA
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fdlh iw.kZ la[;k a ds fy,]

(i) a + 0 = 0 + a = a

(ii) a – 0 ≠ 0 – a

(iii) a × 0 = 0 × a = 0

(iv)a ÷ 0 ifjHkkf"kr ugha gS] D;ksafd dksbZ ,slh iw.kZ la[;k ugha gS] ftls 'kwU; ls xq.kk djus
ij a izkIr gksA

ns[ksa vkius fdruk lh[kk 1-5

1- lcls NksVh iw.kZ la[;k fyf[k,A D;k vki lcls cM+h iw.kZ la[;k fy[k ldrs gSa\

2- fjDr LFkkuksa dh iwfrZ dhft,%

(a) 473 + 0 = -----

(b) 473 & 0 = -----

(c) 473 × 0 = -----

(d) 473 ÷ 0 = -----

(e) (425 × 1575) × 0 = -----

1-6 xq.ku[kaM vkSj xq.kt

ge tkurs gSa fd

18 = 1 × 18

= 2 × 9

= 3 × 6

1] 2] 3] 6] 9] 18 ,slh la[;k,a gSa fd ;fn buesa ls fdlh ls 18 dks Hkkx fn;k tk, rks
'ks"k 'kwU; izkIr gksrk gSA

vr% la[;k,a  1] 2] 3] 6] 9] 18 la[;k 18 ds xq.ku[kaM dgykrs gSaA

rFkk la[;k 18] la[;kvksa 1] 2] 3] 6] 9] 18 dk ,d xq.kt dgykrk gSA

blh izdkj la[;k,a 1] 3] 5] 15 la[;k 15 ds xq.ku[kaM gSa rFkk la[;k 15 aLo;a 1] 3] 5]
15 dk ,d xq.kt gSA

vr% ,d izkÑr la[;k dk xq.ku[kaM og la[;k gksrh gS] tks bls iwjk&iwjk Hkkx djrh gS rFkk
,d izkÑr la[;k vius izR;sd xq.ku[kaM dk xq.kt dgykrh gSA
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vr% ge bl fu"d"kZ ij igqaprs gSa fd &

(i) 1 izR;sd la[;k dk xq.ku[kaM gS ;k izR;sd la[;k 1 dk xq.kt gSA

(ii) izR;sd la[;k Lo;a dk xq.ku[kaM gksrh gS vkSj Lo;a dk xq.kt Hkh gksrh gSA

2 ds lHkh xq.kt le la[;k,a dgykrh gSaA

2] 4] 6] 8] 10 ----- le la[;k,a gSa rFkk os la[;k,a] tks 2 dk xq.kt ugha gksrh] fo"ke
la[;k,a dgykrh gSaA

1] 3] 5] 7] 9] 11] 13] 15 ----- lHkh fo"ke la[;k,a gSaA

mnkgj.k 1-10 % le rFkk fo"ke la[;kvksa dks vyx&vyx dhft,%

1] 12] 14] 19] 44] 159] 240] 3451] 4437] 135792

gy % le la[;k,a % 12] 14] 44] 240] 135792

fo"ke la[;k,a % 1] 19] 159] 3451] 4437

fVIi.kh % ;fn la[;k esa bdkbZ ds LFkku ij 2] 4] 6] 8 ;k 0 gks rks ,slh la[;k,a le la[;k,a
gksrh gSaA fuEufyf[kr la[;kvksa rFkk buds xq.ku[kaMksa dk voyksdu dhft,%

la[;k xq.ku[kaM

1 1

2 1] 2

3 1] 3

4 1] 2] 4

5 1] 5

6 1] 2] 3] 6

7 1] 7

8 1] 2] 4] 8

9 1] 3] 9

10 1] 2] 5] 10

ge ns[krs gSa fd la[;kvksa 2] 3] 5] 7 ds dsoy nks xq.ku[kaM gksrs gSaA ,slh la[;kvksa dks
vHkkT; la[;k,a dgrs gSaA

la[;kvksa 4] 6] 8] 9] 10 ----- ds 2 ls vfèkd xq.ku[kaM gSaA ,slh la[;kvksa dks la;qDr la[;k,a
dgrs gSaA la[;k 1 dk dsoy ,d xq.ku[kaM gSA blfy, ;g u rks vHkkT; la[;k gS vkSj u
gh la;qDr la[;kA

fVIi.kh % la[;k 2 lcls NksVh vHkkT; la[;k gS rFkk dsoy ,d gh le vHkkT; la[;k gSA
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mnkgj.k 1-11 % 1 vkSj 50 ds chp dh lHkh vHkkT; la[;k,a fy[kksA

1  2  3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

ge tkurs gSa fd 1 vHkkT; la[;k ugha gSA vc 2 vHkkT; la[;k gSA bldks xksyk dj yhft,A
vc 2 ds lHkh xq.ktksa dks dkV nhft,A 3 dks xksyk dj yhft,A 3 ds lHkh xq.ktksa dks dkV
nhft,A blh rjg 5] 7] ----- ds lkFk fØ;k nksgjkb,A gekjs ikl 1 ls 50 ds chp fuEu
vHkkT; la[;k,a gSa%

2] 3] 5] 7] 11] 13] 17] 19] 23] 29] 31] 37] 41] 43] 47

1-7 vHkkT; f}d

tc nks vHkkT; la[;kvksa esa 2 dk varj gks rks og vHkkT; ;qXe] vHkkT; f}d dgykrk gSA

dqN vHkkT; f}d fuEufyf[kr gSa%

(i) 3] 5 (ii) 5] 7 (iii) 11] 13

(iv) 17] 19 (v) 29] 31 (vi) 41] 43 -----

,d izfl¼ xf.krK xksYMcSp us ,d xq.kèkeZ fn;k fd 4 ls cM+h izR;sd le la[;k dks nks
fo"ke vHkkT; la[;kvksa ds ;ksx ds :i esa O;Dr fd;k tk ldrk gSA

mnkgj.kkFkZ] 6 = 3 + 3

8 = 3 + 5

10 = 3 + 7 ;k 5 + 5

12 = 5 + 7

14 = 3 + 11 ;k 7 + 7

16 = 3 + 13 ;k 5 + 11

1-7-1 lg&vHkkT; la[;k,a

nks izkÑr la[;kvksa dks lg&vHkkT; la[;k,a dgrs gSa] ;fn muesa 1 ds vfrfjDr dksbZ
mHk;fu"B xq.ku[kaM u gksA
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mnkgj.kkFkZ]

(i) 2] 3 (ii) 2] 5 (iii) 3] 4

(iv) 3] 5 (v) 3] 7 (vi) 2] 7 (vii) 3] 8

mnkgj.k 1-12 % fuEufyf[kr esa ls izR;sd ds xq.ku[kaM fyf[k,%

(i) 24 (ii) 30 (iii) 65 (iv) 95

gy % (i) 24 = 1 × 24

= 2 × 12

= 3 × 8

= 4 × 6

∴ 24 ds xq.ku[kaM 1] 2] 3] 4] 6] 8] 12] 24 gSaA

(ii) 30 = 1 × 30

= 2 × 15

= 3 × 10

= 5 × 6

∴ 30 ds xq.ku[kaM 1] 2] 3] 5] 6] 10] 15] 30 gSaA

(iii) 65 = 1 × 65

= 5 × 13

∴ 65 ds xq.ku[kaM 1] 5] 13] 65 gSaA

ns[ksa vkius fdruk lh[kk 1-6

1- fuEu esa izR;sd ds lHkh xq.ku[kaM fyf[k,%

(i) 50 (ii) 64 (iii) 144 (iv) 243

2- fuEu esa izR;sd ds igys pkj xq.kt fyf[k,%

(i) 11 (ii) 18 (iii) 23 (iv) 49

3- tkap dhft, fd D;k fuEufyf[kr la[;k,a 27 ls iwjk Hkkx gksrh gSa\

(i) 72900 (ii) 2430 (iii) 54793 (iv) 13527
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1-7-2 vHkkT; xq.ku[kaM

vkb,] 36 ds xq.ku[kaM cuk,a

36 = 2 × 18

= 2 × 2 × 9

= 2 × 2 × 3 × 3

vr% geus 36 ds vHkkT; xq.ku[kaM cuk fy, gSaA ;g xq.ku[kaM fofèk vHkkT; xq.ku[kaM fofèk
dgykrh gSA

mnkgj.k 1-13 % vHkkT; xq.ku[kaM Kkr dhft,%

(i) 48 (ii) 120 (iii) 210 (iv) 440

gy % (i) 2 48

2 24

2 12

2 6

3 3

1

∴ 48 = 2 × 2 × 2 × 2 × 3

(ii) 2 120

2 60

2 30

3 15

5 5

1

∴ 120 = 2 × 2 × 2 × 3 × 5

(iii) 2 210

3 105

5 35

7 7

1

∴ 210 = 2 × 3 × 5 × 7
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(iv) 2 440

2 220

2 110

5 55

11 11

1

∴ 440 = 2 × 2 × 2 × 5 × 11

Åij fn;s x;s mnkgj.kksa ls ge ns[krs gSa fd izR;sd la;qDr la[;k dks vHkkT;
xq.ku[kaM ds xq.kuiQy ds vf}rh; :i esa O;Dr fd;k tk ldrk gSA

ns[ksa vkius fdruk lh[kk 1-7

1- fuEu esa ls izR;sd ds vHkkT; xq.ku[kaM fyf[k,%

(i) 12 (ii) 34 (iii) 56 (iv) 98

(v) 136 (vi) 945 (vii) 540 (viii) 7325

2- 5 vadksa dh cM+h ls cM+h la[;k fy[kdj bls vHkkT; xq.ku[kaMksa ds xq.kuiQy ds :i esa
O;Dr dhft,A

3- 4 vadksa dh NksVh ls NksVh la[;k fyf[k, vkSj bls vHkkT; xq.ku[kaMksa ds xq.kuiQy ds :i
esa O;Dr dhft,A

1-8 egÙke lekiorZd (e- l-) vkSj y?kqÙke lekioR;Z (y- l-)
16 ds xq.ku[kaM gSa % 1] 2]   4  ,  8] 16

vkSj 36 ds xq.ku[kaM gSa % 1] 2] 3] 4  ] 6] 9] 12] 18] 36

16 vkSj 36 ds mHk;fu"B xq.ku[kaM gSa = 1] 2 vkSj 4

∴ e- l- = 4

nks ;k vfèkd la[;kvksa dk e- l- og la[;k gksrh gS] tks mu la[;kvksa ds mHk;fu"B
xq.ku[kaMksa esa lcls cM+h gksrh gSA

nks la[;kvksa dk e- l- Kkr djus dh nwljh fofèk mu la[;kvksa dks vHkkT; xq.ku[kaMksa ds :i
esa O;Dr djus ds ckn lHkh mHk;fu"B vHkkT; xq.ku[kaMksa dk xq.kuiQy Kkr djuk gSA izR;sd
mHk;fu"B vHkkT; xq.ku[kaM dks de ls de ckj ysuk gSA

mnkjg.k ds fy,]

16 = 2 × 2 × 2 × 2

36 = 2 × 2 × 3 × 3
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ge ns[krs gSa fd vHkkT; xq.ku[kaM 2, de ls de 2 ckj izR;sd xq.kuiQy esa vkrk gSA

∴  e- l- = 2 × 2 = 4

Hkkx fofèk }kjk e-l- Kkr djuk%

Hkkx fofèk ls e-l- nks rjhds ls Kkr fd;k tk ldrk gS&

izFke fofèk%

mnkgj.k ds fy,]

16 rFkk 36 dk e-l- Kkr djuk gS rks

 lcls NksVh vHkkT; la[;k 2 ls 16 rFkk 36 dks Hkkx nsrs gSaA

 fiQj 2 ls 8 rFkk 18 dks Hkkx nsrs gSaA

 vc 4 rFkk 9 dks fdlh vHkkT; la[;k ls Hkkx nsuk laHko ugha gSA

blfy, ftu vHkkT; la[;kvksa ls nh xbZ lHkh la[;kvksa esa ,d lkFk Hkkx fn;k tk ldrk gS]
mudk xq.kuiQy gh e-l- gksxkA

vr% 16 vkSj 36 dk egÙke lekiorZd = 2 × 2 = 4

,d vU; mnkgj.k dh lgk;rk ls le>rs gSa&

;fn 60] 90 rFkk 210 dk egÙke lekiorZd Kkr djuk gS] rks

 2 ls 60] 90 rFkk 210 dks Hkkx nsus ij

 3 ls 30] 45] 105 dks Hkkx djus ij

 5 ls 10] 15] 35 dks Hkkx djus ij

vc pwafd 2] 3 rFkk 7 dks fdlh vU; vHkkT; la[;k ls ,d lkFk Hkkx nsuk laHko ugha gS]
vr% 60] 90 rFkk 210 dk egÙke lekiorZd = 2 × 3 × 5 = 30

1-8-1 y?kqÙke lekioR;Z (y- l-)

ge tkurs gSa fd nks la[;kvksa dk y?kqÙke lekioR;Z og NksVh ls NksVh la[;k gS] tks izR;sd
la[;k dk xq.kt gksxh vFkkZr~ tks izR;sd ls Hkkx gksrh gSA mnkgj.k ds fy,] ;fn gesa 12 vkSj
16 dk y- l- Kkr djuk gks rks ge buds xq.ktksa dks bl izdkj fy[krs gSa&

12 ds xq.kt gSa % 12] 24] 26] 48 ] 60] 72] 84] 96 ] -----

16 ds xq.kt gSa % 16] 32] 48 ] 64] 80] 96 ] 112] -----

2 16, 36

2 8, 18

4, 9

2 60, 90, 210

3 30, 45, 105

5 10, 15, 35

2,    3,   7
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12 vkSj 16 ds mHk;fu"B xq.kt gS % 48] 96] -----

∴ 12 vkSj 16 dk NksVs ls NksVk mHk;fu"B xq.kt = 48

∴ y- l- = 48

nks la[;kvksa dk y-l- vHkkT; xq.ku[kaM fofèk }kjk bl izdkj Kkr dj ldrs gSa%

12 = 2 × 2 × 3

16 = 2 × 2 × 2 × 2

∴ y- l- = 2 × 2 × 3 × 2 × 2 = 48

vFkkZr~ igys lHkh mHk;fu"B xq.ku[kaM ysdj mudks nksuksa la[;kvksa ds cps gq, xq.ku[kaMksa ls

xq.kk dj yksA

Hkkx fofèk ls y?kqÙke lekioR;Z Kkr djuk

Hkkx fofèk ls y-l- Kkr djus gsrq&

 loZizFke de ls de nks la[;kvksa esa mHk;fu"B lcls NksVh vHkkT; la[;k ls lHkh

la[;kvksa esa Hkkx nsrs gq, HkkxiQy mu la[;kvksa ds Bhd uhps mrkj ysrs gSaA

 ftl la[;k esa Hkkx ugha tkrk gS] mls mlds uhps T;ksa dk R;ksa mrkj ysrs gSaA

 bl fØ;k dks rc rd djrs tkrs gSa] tc rd lHkh la[;kvksa ds uhps lg&vHkkT; la[;k,a

u vk tk,aA

bl izdkj izkIr lHkh Hkktd la[;kvksa rFkk vafre iafDr dh lg&vHkkT; la[;kvksa dk ijLij

xq.kk djds vHkh"V y-l- izkIr djrs gSa] tSls&

12] 16 rFkk 24 dk y-l- Kkr djus ds fy,&

2 12, 16, 24 2 dk Hkkx rhuksa la[;kvksa esa tkrk gSA

2 6, 8, 12 2 dk Hkkx rhuksa la[;kvksa esa tkrk gSA

2 3, 4, 6 2 dk Hkkx nks la[;kvksa esa tkrk gSA

2 3, 2, 3 2 dk Hkkx ,d la[;k esa tkrk gSA

3 3, 1, 3 3 dk Hkkx nks la[;kvksa esa tkrk gSA

1, 1, 1
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leLr Hkktd la[;kvksa dk xq.kuiQy y-l- gS] vr% 12] 16 vkSj 24 dk y-l-

= 2 × 2 × 2 × 2 × 3

= 48

,d vU; mnkgj.k dh lgk;rk ls le>sa

;fn 16] 32 rFkk 64 dk y-l- Kkr djuk gks rks&

2 16, 32, 64

2 8, 16, 32

2 4, 8, 16

2 2, 4, 8

2 1, 2, 4

2 1, 1, 2

1, 1, 1

vr% 16] 32 rFkk 64 dk y-l- = 2 × 2 × 2 × 2 × 2 × 2

= 64

,d vU; mnkgj.k lef>,%

6 ?kafV;ka ,d lkFk ctuk izkjaHk djrh gSa] ;fn os Øe'k% 2] 4] 6] 8] 10 rFkk 12 lsdsaM
ds varjky esa ctrh gS rks os ,d lkFk fdruh nsj ckn ctsxh\

?kafV;k fdruh nsj ckn ctsaxh dk irk yxkus ds fy, y-l- Kkr djuk gksxkA vr%

2 2, 4, 6, 8, 10, 12

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

3 1, 1, 3, 2, 5, 3

2 1, 1, 1, 2, 5, 1

5 1, 1, 1, 1, 5, 1

1, 1, 1, 1, 1, 1

vr% 2] 4] 6] 8] 10 rFkk 12 dk y-l- = 2 × 2 × 2 × 3 × 5

= 120

vr% lHkh ?kafV;k¡ ,d lkFk 120 lsdsaM ;k 2 feuV ckn ctsxhA



izkÑr rFkk iw.kZ la[;k,a

xf.kr 22 22

ekWM~;wy - I
vadxf.kr

fVIi.kh

vc la[;kvksa 60 vkSj 84 ds fy,] buds e-l- rFkk y-l- esa lEcU/ LFkkfir djds ns[ksa

60 = 2 × 2 × 3 × 5

vkSj 84 = 2 × 2 × 3 × 7

∴ e-l- = 2 × 2 × 3 = 12

y-l- = 2 × 2 × 3 × 5 × 7 = 420

vc 60 × 84 = 5040

vkSj (y- l-) × (e- l-) = 420 × 12 = 5040

∴ nks la[;kvks dk xq.kuiQy = buds e- l- vkSj y- l- dk xq.kuiQy

vr% nks izkÑr la[;kvksa ds fy,

(i) e- l- = 
nk s l[a ;kvkas dk x.q kuiQy

y - l -

(ii) y- l- = 
nk s l[a ;kvkas dk x.q kuiQy

e - l -

mnkgj.k 1-14 % 234 vkSj 592 dk e- l- vkSj y- l- Kkr dhft,A

gy % ge tkurs gSa

234 = 2 × 3 × 3 × 13

vkSj 592 = 2 × 2 × 2 × 2 × 37

∴ e- l- = 2

vc   y- l- = 
234 592

2

×

= 117 × 592

= 69264

mnkgj.k 1-15 % nks la[;kvks dk e- l- 128 gS rFkk budk y- l- 14976 gSA ;fn ,d
la[;k 1664 gks rks nwljh la[;k Kkr dhft,A

gy % ge tkurs gSa fd

igyh la[;k × nwljh la[;k = e- l- × y- l-
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∴ nwljh la[;k = 
×e - l - y - l -

igyh l[a ;k

 = 
128 14976

1664

×

 = 1152

ns[ksa vkius fdruk lh[kk 1-8

1- fuEu la[;kvksa ds e- l- Kkr dhft,%

(i) 60] 75 (ii) 36] 40 (iii) 36] 60] 72

(iv) 144] 180] 384 (v) 276] 1242

(vi) 625] 3125] 15625

2- fuEu la[;kvksa ds e- l- vkSj y- l- Kkr dhft, rFkk tkap dhft, fd nks la[;kvksa dk
xq.kuiQy = y- l- × e- l-

(i) 145] 232 (ii) 117] 221 (iii) 27] 90
(iv) 420] 660 (v) 135] 162

1-9 foHkkT;rk ds fu;e

;g tkuus ds fy, fd ,d la[;k nwljh la[;k ls foHkkftr gksrh gS ;k ugha] gesa okLrfod
Hkkx dh lafØ;k djus dh vko';drk ugha gksrhA gekjs ikl ;g tkap djus ds fy, dqN
fu;e miyCèk gSa%

1-9-1 2 ls foHkkT;rk

;fn la[;k ds bdkbZ ds LFkku ij 0] 2] 4] 6 ;k 8 esa ls dksbZ vad gS rks ;g la[;k 2 ls
foHkkftr gksrh gSA mnkgj.k ds fy, 31240] 43572] 98764] 83246] 97698 esa ls izR;sd
la[;k 2 ls foHkkftr gksrh gSA

1-9-2 3 ls foHkkT;rk

og la[;k 3 ls foHkkftr gksrh gS] ftlds vadksa dk ;ksx 3 ls foHkkftr gksrk gksA mnkgj.k
ds fy,] la[;k 12639 ds vadksa dk ;ksx 1 + 2 + 6 + 3 + 9 = 21] rhu ls foHkkftr
gksrk gS] blfy, 12639 Hkh 3 ls foHkkftr gksrh gSA

1-9-3 4 ls foHkkT;rk

og la[;k 4 ls foHkkftr gksrh gS] ;fn blds ngkbZ vkSj bdkbZ ds LFkkuksa ds vadksa }kjk cuh
la[;k 4 ls foHkkftr gksrh gSA mnkgj.k ds fy, la[;k 54764] 4 ls foHkkftr gksrh gS]
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D;ksafd 64] la[;k 4 ls foHkkftr gksrh gSA la[;k 876952 la[;k 4 ls foHkkftr gksrh gS]
D;ksafd 52 la[;k 4 ls foHkkftr gksrh gSA la[;k 1357642 dks 4 ls foHkkftr ugha dj
ldrs] D;ksafd 42 dks 4 ls foHkkftr ugha dj ldrsA

1-9-4 5 ls foHkkT;rk

og la[;k 5 ls foHkkftr gksrh gS] ;fn blds bdkbZ ds LFkku ij 0 ;k 5 gksA mnkgj.k ds
fy,] la[;k,a 6215] 3570] 2495] 36840 la[;k 5 ls foHkkftr gksrh gSaA

1-9-5 6 ls foHkkT;rk

og la[;k 6 ls foHkkftr gksrh gS] ;fn ;g 2 vkSj 3 nksuksa ls foHkkftr gksrh gSA mnkgj.k
ds fy, 4320] la[;k 2 ls foHkkftr gksrh gS (D;ksafd blds bdkbZ ds LFkku ij 0 gS) rFkk
;g 3 ls Hkh foHkkftr gksrh ( 4 + 3 + 2 = 9] rhu ls foHkkftr gksrk gS)A vr% 4320

la[;k 6 ls foHkkftr gksrh gSA

1-9-6 8 ls foHkkT;rk

og la[;k 8 ls foHkkftr gksrh gS] ;fn blds lSdM+s] ngkbZ vkSj bdkbZ ds LFkku ij vadksa ls
cuh la[;k 8 ls foHkkftr gksrh gksA mnkgj.k ds fy,] 5690248 la[;k 8 ls foHkkftr gksrh
gS] D;ksafd 248 la[;k 8 ls foHkkftr gksrh gSA

1-9-7 9 ls foHkkT;rk

og la[;k 9 ls foHkkftr gksrh gS] ;fn blds vadksa dk ;ksx 9 ls foHkkftr gksrk gSA mnkgj.k
ds fy,] 87642 la[;k 9 ls foHkkftr gksrh gS] D;ksafd 8 + 7 + 4 + 6 + 2 = 27] la[;k
9 ls foHkkftr gksrh gSA

1-9-8 11 ls foHkkT;rk

og la[;k 11 ls foHkkftr gksrh gS] ;fn blds fo"ke LFkkuksa ds vadksa ds ;ksx vkSj le LFkkuksa
ds vadksa ds ;ksx esa varj 0 gks ;k 11 dk xq.kt gksA mnkgj.k ds fy,] la[;k 2080217062

ds fy, 11 ls foHkkT;rk dh tkap ds fy, ge ns[krs gaS fd

le LFkkuksa ds vadksa dk ;ksx = 6 + 7 + 2 + 8 + 2 = 25

fo"ke LFkkuksa ds vadksa dk ;ksx = 2 + 0 + 1 + 0 + 0 = 3

varj = 25 & 3 = 22

tks fd 11 ls foHkkftr gksrk gSA

∴ la[;k 2080217062 la[;k 11 ls foHkkftr gksrh gSA
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ns[ksa vkius fdruk lh[kk 1-9

1- foHkkT;rk ds fu;eksa }kjk tkap dhft, fd fuEu la[;k,a 2] 3] 5 ;k 9 ls foHkkftr gksrh
gSa ;k ugha %

(i) 612 (ii) 276 (iii) 2650 (iv) 79124

(v) 872645 (vi) 524781

2- fuEufyf[kr la[;kvksa ds fy, 4 vkSj 8 dh foHkkT;rk dh tkap dhft,%

(i) 63712 (ii) 763452 (iii) 51342 (iv) 35056

(v) 234976 (vi) 2971

3- fuEufyf[kr la[;kvksa ds fy, 6 dh foHkkT;rk dh tkap dhft,%

(i) 297144 (ii) 46523 (iii) 9087248

(iv) 2070 (v) 35274 (vi) 93162

4- fuEufyf[kr la[;kvksa dh 11 ls foHkkT;rk dh tkap dhft,%

(i) 83721 (ii) 438750 (iii) 723405

(iv) 3178965 (v) 70169803 (vi) 10000001

5- fuEufyf[kr esa ls dkSu&dkSu ls dFku lR; gSa\

(i) le la[;k 4 ls foHkkftr gksrh gSA

(ii) og la[;k] tks 9 ls foHkkftr gksrh gS] 3 ls Hkh foHkkftr gksxhA

(iii) og la[;k] tks 6 ls foHkkftr gksrh gS] 3 ls Hkh foHkkftr gksxhA

(iv) og la[;k] tks 3 ls foHkkftr gksrh gS] 9 ls Hkh foHkkftr gksxhA

(v) og la[;k] tks 2 ls foHkkftr gksrh gS] 6 ls Hkh foHkkftr gksxhA

(vi) og la[;k] tks 3 vkSj 5 nksuksa ls foHkkftr gksrh gS] 15 ls Hkh foHkkftr gksxhA

(vii) og la[;k] tks 3 vkSj 6 ls foHkkftr gksrh gS] 18 ls Hkh foHkkftr gksxhA

(viii) og la[;k] tks 8 ls foHkkftr gksrh gS] 4 ls Hkh foHkkftr gksxhA

vkb, nksgjk,a

1- ;fn a, b, c iw.kZ la[;k,a gSa] rks

 a + b rFkk a × b iw.kZ la[;k,a gksxhA

 a – b iw.kZ la[;k gks ldrh gS ;k ugha Hkh gks ldrh gSA
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 a ÷ b iw.kZ la[;k gks ldrh gSa ;k ugha Hkh gks ldrh gSA

 a + b = b + a vkSj a × b = b × a

O;kid :i esa] a – b ≠ b – a, a ÷ b  ≠ b ÷ a

 a + (b + c) = (a + b) + c, a × (b × c) = (a × b) × c

 a + 0 = 0 + a = a, a × 0 = 0 × a = 0

 a × 1 = 1 × a = a

2- ,d la[;k dk xq.ku[kaM la[;k dks iwjk foHkkftr djrk gSA

 ,d la[;k dk xq.kt ml la[;k ls iwjk foHkkftr djrk gSA

 la[;k 2 dsoy ,d gh le vHkkT; la[;k gSA

 (e- l-) × (y- l-) = la[;kvksa dk xq.kuiQy

 nks ;k vfèkd la[;kvksa dk e- l- mu la[;kvksa ds y- l- dk xq.ku[kaM gksrk gSA

3- foHkkT;rk

,d la[;k

 2 ls foHkkftr gksrh gS] ;fn blds bdkbZ ds LFkku ij 0] 2] 4] 6 ;k 8 gksA

 3 ls foHkkftr gksrh gS] ;fn blds vadksa dk tksM+ 3 ls foHkkftr gksrk gksA

 4 ls foHkkftr gksrh gS] ;fn blds ngkbZ vkSj bdkbZ ds vadksa }kjk cuh la[;k 4 ls
foHkkftr gksrh gSA

 5 ls foHkkftr gksrh gS] ;fn bdkbZ dk vad 0 ;k 5 gS

 6 ls foHkkftr gksrh gS] ;fn ;g 2 vkSj 3 nksuksa ls foHkkftr gksrh gSA

 8 ls foHkkftr gksrh gS] ;fn blds lSdM+s] ngkbZ vkSj bdkbZ ds LFkkuksa okys vadksa }kjk
cuh la[;k 8 ls foHkkftr gksrh gSA

 9 ls foHkkftr gksrh gS] ;fn blds vadksa dk ;ksx 9 ls foHkkftr gksrk gksA

 11 ls foHkkftr gksrh gS] ;fn blds fo"ke LFkkuksa ds vadksa ds ;ksx rFkk le LFkkuksa
ds vadksa ds ;ksx esa varj 0 ;k 11 dk xq.kt gksA

vkb, vH;kl djsa

1- dksbZ lqfoèkktud Øe cukdj ;ksx Kkr dhft,%

(a) 3376 + 1808 + 2348 + 92 + 2652 + 1024

(b) 6254 + 1297 + 446 + 103
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2- fjDr LFkkuksa dh iwfrZ dhft,%

(i) (400 + 7) (500 & 1) = 499 × -----

(ii) 770 + 990 + 660 = 110 × -----

(iii) 93 × (100 & 9) = 91 × (100 & -----)

(iv) (25 + 5) (25 & 5) = 625 & -----

3- fuEufyf[kr dFkuksa esa ls dkSu&dkSu ls dFku lR; gSa vkSj dkSu&dkSu ls dFku vlR;
gSa\

(i) izR;sd izkÑr la[;k iw.kZ la[;k gSA

(ii) izR;sd iw.kZ la[;k izkÑr la[;k gSA

(iii) 'kwU; ,d ,slh iw.kZ la[;k gS] ftls fdlh la[;k esa tksM+us ij ogh la[;k izkIr gksrh
gSA

(iv) 1 ,d ,slh iw.kZ la[;k gS] ftls fdlh la[;k ls xq.kk djus ij ogh la[;k izkIr
gksrh gSA

(v) ,d iw.kZ la[;k dks nwljh iw.kZ la[;k ls Hkkx djuk lnk laHko gSA

4- eku Kkr dhft,%

(i) 3457 × 648 + 3457 × 230 + 122 × 3457

(ii) 5641 × 157 & 5641 × 7 & 5641 × 50

5- xq.kèkeks± dk iz;ksx djrs gq, eku Kkr dhft,%

(i) 347 × 7 + 347 × 3

(ii) 2136 × 159 & 2136 × 59

(iii) 746 × 10 × 541 & 441 × 7460

6- 50 vkSj 100 ds chp vHkkT; la[;k,a fyf[k,A

7- 50 vkSj 100 ds chp vHkkT; f}d fyf[k,A

8- fuEufyf[kr dh 11 ls foHkkT;rk dh tkap dhft,%

(i) 9020814 (ii) 70169803 (iii) 618618

(iv) 25926857 (v) 723715806
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 1-1

1- (i) 1190 (ii) 3500 (iii) 600 (iv) 46866

2- (i) 513 (ii) 118 (iii) 108 (iv) 4224

3- 100

4- (i) 1368 (ii) 7493

ns[ksa vkius fdruk lh[kk 1-2

1- (i) 43 (ii) 329 (iii) 2924 (iv) 31778

2- 90001

3- 239

ns[ksa vkius fdruk lh[kk 1-3

1- (i) 33 (ii) 12 (iii) 578 (iv) 6

(v) 3

2- (i) 3440 (ii) 2470 (iii) 1025000 (iv) 2390

3- (i) 152700 (ii) 278000 (iii) 37000

4- (i) 13923 (ii) 301455

ns[ksa vkius fdruk lh[kk 1-4

1- (i) 223] 0 (ii) 219] 40

2- (i) 251 (ii) 46 (iii) 346 (iv) 5

3- 900 #i;s

ns[ksa vkius fdruk lh[kk 1-5

1- 0] ugha

2- (a) 473 (b) 473 (c) 0

(d) ifjHkkf"kr ugha (e) 0
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ns[ksa vkius fdruk lh[kk 1-6

1- (i) 1] 2] 5] 10] 25] 50

(ii) 1] 2] 4] 8] 16] 32] 64

(iii) 1] 2] 3] 4] 6] 9] 12] 18] 24] 36] 48] 72] 144

(iv) 1] 3] 9] 27] 81] 243

2- (i) 11] 22] 33] 44

(ii) 18] 36] 54] 72

(iii) 23] 46] 69] 92

(iv) 49] 98] 147] 196

3- 72900] 2430] 13527 la[;k 27 ls foHkkftr gksrh gSa

ns[ksa vkius fdruk lh[kk 1-7

1- (i) 2 × 2 × 3 (ii) 2 × 17 (iii) 2 × 2 × 2 × 7

(iv) 2 × 7 × 7 (v) 2 × 2 × 2 × 17 (vi) 5 × 3 × 3 × 3 × 7

(vii) 2 × 2 × 3 × 3 × 3 × 5 (vi) 5 × 5 × 293

2- 99999 = 3 × 3 × 11111

3- 1000 = 2 × 2 × 2 × 5 × 5 × 5

ns[ksa vkius fdruk lh[kk 1-8

1- (i) 15 (ii) 4 (iii) 12 (iv) 12

(v) 138 (vi) 625

2- (i) 29, 1160 (ii) 13, 1989 (iii) 9, 270 (iv) 60, 4620

(v) 27, 810

ns[ksa vkius fdruk lh[kk 1-9

1- (i) 612 % 2] 3 vkSj 9 ls foHkkftr gksrh gS] 5 ls ughaA

(ii) 276 % 2 vkSj 3 ls foHkkftr gksrh gS] 5 vkSj 9 ls ughaA

(iii) 2650 % 2 vkSj 5 ls foHkkftr gksrh gS] 3 vkSj 9 ls ughaA

(iv) 79124 % 2 ls foHkkftr gksrh gS] 3] 5 vkSj 9 ls ughaA

(v) 872645 % 5 ls foHkkftr gksrh gS] 2] 3 vkSj 9 ls ughaA

(vi) 524781 % 3 vkSj 9 ls foHkkftr gksrh gS] 2 vkSj 5 ls ughaA
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2- (i) 4 vkSj 8 ls foHkkftr gksrh gSA

(ii) 4 ls foHkkftr gksrh gS] 8 ls ughaA

(iii) 4 vkSj 8 ls foHkkftr ugha gksrhA

(iv) 4 vkSj 8 ls foHkkftr gksrh gSA

(v) 4 vkSj 8 ls foHkkftr gksrh gSA

(vi) 4 vkSj 8 ls foHkkftr ugha gksrhA

3- (i) foHkkftr gksrh gSA (ii) foHkkftr ugha gksrhA

(iii) foHkkftr ugha gksrhA (iv) foHkkftr gksrh gSA

(v) foHkkftr gksrh gSA (vi) foHkkftr gksrh gSA

4- (i) foHkkftr gksrh gSA (ii) foHkkftr ugha gksrhA

(iii) foHkkftr ugha gksrhA (iv) foHkkftr ugha gksrhA

(v) foHkkftr gksrh gSA (vi) foHkkftr gksrh gSA

5- (i) vlR; (ii) lR; (iii) lR; (iv) vlR;

(v) vlR; (vi) lR; (vii) vlR; (viii) lR;

vkb, vH;kl djsa

1- (a) 11300 (b) 8100

2- (i) 407 (ii) 22 (iii) 7 (iv) 25

(v) 111

3- (i) lR; (ii) vlR; (iii) lR; (iv) vlR;

(v) vlR;

4- (i) 3457000 (ii) 564100

5- (i) 3470 (ii) 213600 (iii) 746000

6- 53] 59] 61] 67] 71] 73] 79] 83] 89] 97

7- 59] 61_ 71] 73

8- (i) foHkkftr gksrh gSA (ii) foHkkftr gksrh gSA

(iii) foHkkftr gksrh gSA (iv) foHkkftr gksrh gSA

(v) foHkkftr gksrh gSA
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2

iw.kk±d

iw.kZ la[;kvksa ij lafØ;kvksa dk vè;;u djrs le; geus ns[kk fd ,d la[;k dks nwljh
la[;k esa ls ?kVkuk lnSo laHko ugha gS] tSls fd 15 & 17] 12 &15] 8 & 10 dks fdlh
iw.kZ la[;k ls O;Dr ugha fd;k tk ldrkA

,slh lafØ;kvksa dks O;Dr djus ds fy, gesa la[;k i¼fr dk foLrkj djus dh vko';drk
iM+hA

bl ikB ls vki lh[ksaxs %

 iw.kk±dksa dks la[;k js[kk ij fu:fir djuk

 iw.kk±dksa dh Øec¼rk le>ukA

 iw.kk±dksa dk fujis{k eku fudkyuk

 iw.kk±dksa ij lafØ;k,a rFkk muls lacafèkr xq.kksa dh ppkZ djuk

2-1 izkÑr la[;kvksa ds fy, ubZ la[;k dh jpuk

1 ds fy, ge jpuk djrs gSa &1 dh (ftls ½.k 1 dgrs gSa) bl izdkj fd 1 + (&1) =

0] blfy, 1 vkSj &1 ,d&nwljs ds izfrykse dgykrs gSaA blh izdkj 2 ds fy, &2] 3 ds
fy, &3] 4 ds fy, &4 bR;kfn dh jpuk djus ls gesa la[;kvksa dk fuEu laxzg izkIr gksrk
gS

0] 1] &1] 2] &2] 3] &3 ----- ;g la[;k,a iw.kk±d (Integers) dgykrh gSa rFkk la[;k,a 1]
2] 3] 4] -----èku iw.kk±d vkSj &1] &2] &3] -----½.k iw.kk±d dgykrh gSaA la[;k 'kwU; (0)

dsoy ,d iw.kk±d gS] tks fd u èkukRed gS vkSj u ½.kkRed gSA

2-2 iw.kk±dksa dk la[;k js[kk ij fu:i.k

ge tkurs gSa fd ½.k iw.kk±d] èku iw.kk±dksa ds izfrykse gSa] blfy, la[;k js[kk ij budk
fu:i.k foijhr fn'kkvksa esa fd;k tk ldrk gS] vFkkZr~ la[;k js[kk ij 'kwU; ds nk;ha vksj èku
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iw.kk±dksa rFkk ck;ha vksj dks ½.k iw.kk±dksa dks fu:fir fd;k tkrk gSA vki ns[ksa fd 2 rFkk
&2 'kwU; ds nk;ha rFkk ck;ha vksj leku nwjh ij gSaA

fp=k 2.1

2.3 la[;k js[kk ij iw.kk±dksa dks Øec¼ djuk

vki tkurs gSa fd +7 ls +9 cM+k gS] D;ksafd la[;k js[kk ij +9 dh nwjh +7 dh rqyuk esa
vfèkd gSA la[;k js[kk ds nk;ha vksj tks iw.kk±d 0 ls ftruh vfèkd nwjh ij gksxk] mruk gh
cM+k gksxkA blds foijhr 0 ls ck;ha vksj tks iw.kk±d 0 ls ftruh vfèkd nwjh ij gksxk] mruk
gh NksVk gksxkA

fp=k 2.2

+5 > +3 D;ksafd +3 dh rqyuk esa +5 'kwU; ds nk;ha vksj vfèkd nwjh ij gSA

&5 < &3 D;ksafd &3 dh rqyuk esa &5 'kwU; ds ck;ha vksj 'kwU; ls vfèkd nwjh ij gSA

ge blls ;g fu"d"kZ fudky ldrs gSa&

 izR;sd èku iw.kk±d izR;sd ½.k iw.kk±d ls cM+k gksrk gSSA

 la[;k js[kk ij 'kwU; ds nk;ha vksj tks iw.kk±d 'kwU; ls ftruh vfèkd nwjh ij gksxk] mruk
gh vfèkd cM+k gksxkA

 la[;k js[kk ij 'kwU; ls ck;ha vksj tks iw.kk±d 'kwU; ls ftruh vfèkd nwjh ij gksxk] og
mruk gh vfèkd NksVk gksxkA

 'kwU; izR;sd èku iw.kk±d ls NksVk gksrk gSA

 'kwU; izR;sd ½.k iw.kk±d ls cM+k gksrk gSA

vkb,] dqN vU; mnkgj.kksa dh enn ls le>sa&

 +7 rFkk &3 dh rqyuk djus esa +7 > &3] D;ksafd izR;sd èku iw.kk±d izR;sd ½.k iw.kk±d
ls cM+k gksrk gSA

 &10 rFkk &13 dh rqyuk djus esa &10 > &13] D;ksafd &13 la[;k js[kk ij &10 ls
vfèkd nwj gSA blfy, &13 NksVk gksxkA

 0 rFkk &8 dh rqyuk djus ij 0 > &8] D;ksafd 'kwU; izR;sd ½.k iw.kk±d ls cM+k gksrk
gSA
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ge tkurs gSa fd la[;k js[kk ij fu:fir izR;sd nkfguh vksj dk iw.kk±d vius ck;ha vksj ds
iw.kk±d ls cM+k gksrk gS] tSls fd 4 > 2] D;ksafd 4 la[;k js[kk ij 2 ls nk;ha vksj gSA blh
izdkj 0 > &1 ls rFkk &2 > &3

2.4 la[;k js[kk }kjk iw.kk±dksa dk ;ksx rFkk ?kVkuk

ge tkurs gSa fd la[;k js[kk ij 5 dks fu:fir djus ds fy, 'kwU; ls ikap ix nk;ha vksj
pyuk gksrk gS rFkk &5 ds fy, ikap ix 'kwU; ls ck;ha vksjA

la[;k js[kk ij ̂ 3 + 5* dks fu:fir djus ds fy, igys 'kwU; ls rhu ix nk;ha vksj pydj
3 ij igqapsaxs vkSj fiQj 5 ix nk;ha vksj pydj 8 ij igqaprs gSaA

vr% 3 + 5 = 8

fp=k 2.3

vc ̂ &3 + 5* dks la[;k js[kk ij fu:fir djus ds fy, ge igys 'kwU; ls 3 ix ck;ha vksj
pydj ^&3* ij igqapsaxs rFkk fiQj ^&3* ls 5 ix nk;ha vksj pydj 2 ij igqaprs gSaA

vr% &3 + 5 = 2

fp=k 2.4

vkb,] vc ge (&3) + (&5) dks la[;k js[kk ij fu:fir djrs gSaA

^&3* dks fu:fir djus ds fy, 'kwU; ls 3 ix ck;ha vksj pyrs gSa rFkk fiQj ̂ &3* ls 5 ix
vkSj ck;ha vksj pydj ge ^&8* ij igqaprs gSaA

fp=k 2.5

vr% (&3) + (&5) = &8
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nks iw.kk±dksa dk ?kVkuk % ;fn ge la[;k js[kk dh lgk;rk ls 5 esa ls 3 ?kVkuk pkgrs gSa rks
gesa ,d ,slh la[;k Kkr djuh gS] ftls ̂ 3* esa tksM+us ij 5 izkIr gksA la[;k js[kk ̂ 3* ls nks
ix nk;ha vksj tkus ij ^5* izkIr gksrk gS

fp=k 2.6

vr% (5) & (3) = 2

vc ̂ 5* ls (&3) ?kVkus ds fy, gesa og la[;k Kkr djuh gS] ftls &3 esa tksM+us ij 5 izkIr
gksA nwljs 'kCnksa esa] fdrus ix pydj gesa ̂ &3* ls nk;ha vksj pydj 5 rd igqapuk gS] ftlds
fy, gesa 8 ix nk;ha vksj pyuk gksxkA

fp=k 2.7

vr% (5) & (&3) = 8

blh izdkj ^&3* ls ^&5* ?kVkus ds fy, gesa ^&5* ls nk;ha vksj pydj ^&3* rd igqapuk
gksxk] ftlds fy, gesa 2 ix nk;ha vksj pyuk gksxk

fp=k 2.8

vr% (&3) & (&5) = 2

;fn ̂ &5* ls ̂ &3* ?kVkuk gks rks ̂ &3* ls nks ix ck;ha vksj tkdj gh &5 rd igqapk tk ldrk
gS

fp=k 2.9
vr% (&5) & (&3) = &2
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ns[ksa vkius fdruk lh[kk 2.1

1- uhps fn, x, la[;k ;qXeksa esa dkSu&lh la[;k NksVh gSa\

(i) 5] &5 (ii) &12] &8 (iii) 0] &3 (iv) 405] &517

2- chp ds iw.kk±d fy[kks %

(i) &3 vkSj 3 (ii) 0 vkSj 5 (iii) &4 vkSj 0 (iv) &7 vkSj &1

3- fuEu esa ls izR;sd esa ^** ds fpg~u ds LFkku ij < ;k > yxkvks] rkfd dFku lgh gks%

(i) &3 * &7 (ii) 0 * 4 (iii) &3 * 2 (iv) &8 * 8

4- eku Kkr dhft,%

(i) &4+7 (ii) 6+(&8) (iii) &2+(&7) (iv) 7&(&2)

(v) &8&(&3) (vi) 0&(&5)

2.5 iw.kk±d dk fujis{k eku

fdlh iw.kk±d dk fujis{k eku mldk og la[;kRed eku gksrk gS] ftlesa mlds fpg~u ij
è;ku ugha fn;k tkrkA la[;k js[kk ij fdlh iw.kk±d ds fujis{k eku dk rkRi;Z 0 ls ml iw.kk±d
dh nwjh gksrh gS] ftlesa fn'kk dk è;ku ugha fn;k tkrkA

vr% + 3 dk fujis{k eku 3 gS

& 3 dk fujis{k eku 3 gS

0 dk fujis{k eku 0 gS

fdlh la[;k ds fujis{k eku dks n'kkZus ds fy, ml la[;k dks nks mèokZdkj js[kk [k.Mksa ds
chp j[krs gSaA

vr% &5 dk fujis{k eku A &5A fy[kdj n'kkZrs gSaA

vr% A 7 A = 7 _ A &7A = 7

2.6 iw.kk±dksa ij lafØ;k,a

2-6-1 iw.kk±dksa dk ;ksx

la[;k js[kk ls geus nks iw.kk±dksa dk ;ksx djds fuEu ifj.kke izkIr fd,%

5 + 4 = 9] 7 + (&3) = 4

(&6) + (&3) = &9 (&5) + (2) = &3
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bl izdkj ge fuEu fu"d"kZ fudky ldrs gSa%

(i) nks èku iw.kk±dksa vFkok nks ½.k iw.kk±dksa dk ;ksx djus ds fy, ge muds fujis{k
ekuksa dks tksM+dj ;ksT;ksa dk fpg~u ;ksx esa yxk nsrs gSaA

(ii) ,d èku iw.kk±d vkSj ,d ½.k iw.kk±dksa dk ;ksx djus ds fy, ge igys nksuksa ds
fujis{k eku dk varj Kkr dj ysrs gSa vkSj bl varj esa ;ksT;ksa esa cM+s fujis{k eku
okys iw.kk±d dk fpg~u yxk nsrs gSaA

mnkgj.k 2-1 % &537 vkSj &231 dks tksfM+,

gy % (&537) + (&231) = & (A & 537 A + A & 231 A)

= & (537 + 231)

= & 768

mnkgj.k 2-2 % 405 vkSj &227 dks tksfM+,

gy % (405) + (&227) = + (A 405A & A & 227 A)

= + (405 & 227)

= 178

mnkjg.k 2-3 % &349 vkSj 127 dks tksfM+,

gy % (&349) + (127) = (A & 349A & A 127 A)

= & (349 & 127)

= &222

mnkgj.k 2-4 % &15] &47 rFkk 84 dk ;ksx Kkr dhft,

gy % (&15) + (&47) + 84 = [&15 + (&47)] + 84

= & [|&15| + |&47|] + 84

= & [15 + 47] + 84 = &62 + 84 = 22

2-6-2 iw.kk±dksa ds ;ksx ds xq.k

1- iw.kk±dksa ds fuEufyf[kr ;ksxksa dks è;ku ls nsf[k,%

(i) 5 + (&8) = &3

(ii) 15 + (&11) = 4
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(iii) &6 + (&7) = &13

;ksxiQy &3, &4 o &13 Hkh iw.kk±d gSa

vr% ;fn a rFkk b nks iw.kk±d gksa rks a + b Hkh iw.kk±d gksrk gS

2- (i) 4 + (&5) = &1 rFkk (&5) + 4 = &1

(ii) &4 + (&5) = &9 rFkk (&5) + (&4) = &9

vr% a + b = b + a] tcfd a, b iw.kk±d gSaA

3- &3 + (&5) + 4 = (&3) + (&5) + 4 = (&8) + 4 = &4

vFkok &3 + (&5) + 4 = (&3) + (&5) + 4 = (&3) + (&1) = &4

vr% (a + b) + c = a + (b + c), tcfd a, b, c iw.kk±d gSaA

4- (&3) + 0 = &3 rFkk 0 + (&3) = &3

vr% a + 0 = 0 + a = a, a dksbZ ,d iw.kk±d gSA

2-6-3 iw.kk±dksa dk O;odyu (?kVk)

la[;k js[kk dh lgk;rk ls geus ns[kk fd 5 & (&3) = 8] 3 & (&2) = 5

5 & (&3) =8] vFkok 5 + (&3 dk izfrykse) = 5 + (+3) = 8

vr% tc xq.kk esa nks ,d tSls fpg~u (nksuksa èku vFkok nksuksa ½.k) vk tk,a rks og la[;k lnSo

èkukRed gksxhA ;fn foijhr fpg~u vk tk,a rks og lnSo ½.kkRed gksxh

vr% a – (–b) = a + b; a + (–b) = a –b

a + (+b) = a + b; a – (+b) = a – b

mnkgj.k 2-5 % &15 dks 18 esa ls ?kVkb,

gy % 18 & (&15) = 18 + 15 = 33

mnkgj.k 2-6 % &45 ls (&27) ?kVkb,A

gy % &45 & (&27) = &45 + 27 = &18

fVIi.kh % cgqinh; O;atdksa (ftuesa èkukRed rFkk ½.kkRed la[;k,a gksa) dk eku Kkr djus

ds fy, ge lHkh èkukRed iw.kk±dksa dks tksM+rs gSa rFkk lHkh ½.kkRed iw.kk±dksa dks vyx ls

tksM+rs gSa rFkk fiQj mu nksuksa dk ;ksx Kkr djrs gSaA
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mnkgj.k 2-7 % eku Kkr dhft,% &17 + 25 & (&37) + (&28) + (&15)

gy % fn, x, O;atd dks ge iqu% bl izdkj fy[k ldrs gSa

(&17) + 25 + 37 + (&28) + (&15) = (&17) + (&28) + (&15) + 25 + 37

= & 60 + 62 = 2

2-6-4 iw.kk±dksa ds O;odyu ds xq.k

1- ge ns[k pqds gSa fd nks iw.kk±dksa dk varj Hkh iw.kk±d gksrk gSA

vr%] ;fn a, b nks iw.kk±d gksa rks a – b Hkh iw.kk±d gksrk gS

2- a – 0 = a, tcfd a dksbZ iw.kk±d gSA

2-6-5 iw.kk±dksa dk xq.ku

iw.kk±dksa ds fuEufyf[kr xq.ku è;ku ls ns[ksa

3 × (–4) = (–4) + (–4) + (–4)

= – 12 = – (3 × 4)

blh izdkj (&3) × 5 = (&3) + (&3) + (&3) + (&3) + (&3)

= &15 = &(3 × 5)

vr% ,d ½.kkRed vkSj èkukRed] iw.kk±d dk xq.kuiQy izkIr djus ds fy,] muds
fujis{k ekuksa dk xq.kuiQy izkIr djds ml ij ½.kkRed fpg~u yxk fn;k tkrk gSA

mnkgj.k 2-8 % (&15) × (8) dk eku Kkr dhft,A

gy % (&15) × 8 = &(15 × 8) = &120

vc iw.kk±dksa ds xq.ku dh fuEu rkfydk ij è;ku nsa

(&5) × 3 = &15

(&5) × 2 = &10

(&5) × 1 = &5

(&5) × 0 = 0

(&5) × (&1) = \

(&5) × (&2) = \

ge ns[krs gSa fd tc nwljk iw.kk±d 1 ?kVrk gS rks xq.kuiQy 5 c<+ tkrk gSA blfy, (&5) ×
(&1)] 0 ls 5 vfèkd (vFkkZr~ 5) gksuk pkfg, rFkk (&5) × (&2)] 5 ls 5 vfèkd (vFkkZr~
10) gksuk pkfg,A
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bl izdkj (&5) × (&1) = 5 ;k (5 × 1)

(&5) × (&2) = 10 ;k (5 × 2)

vr% ;fn nksuksa iw.kk±d ½.kkRed (vFkok èkukRed) gksa rks mudk xq.kuiQy ,d èku iw.kk±d
gksrk gS] tks fd nksuksa ds fujis{k ekuksa ds xq.kuiQy ds cjkcj gksrk gSA

mnkgj.k 2-9 % (&25) × (&40) dk eku Kkr djksA

gy % (&25) × (&40) = + (25 × 40)

= 1000

2-6-6 iw.kk±dksa esa xq.ku ds xq.kèkeZ

1- 3 × (&4) = &12] &5 × (&6) = 30

xq.kuiQy &12 o 30 Hkh iw.kk±d gSA

vr% ;fn a, b iw.kk±d gksa rks a × b Hkh iw.kk±d gksrk gSA

2- 4 × (&5) = &20 rFkk (&5) × 4 = &20

bl izdkj 4 × (&5) = (&5) × 4

vr% a × b = b × a, tcfd a, b iw.kk±d gSaA

3- (3 × 4) × (&5) = 12 × (&5) = &60

rFkk 3 × [4 × (&5)] = 3 × (&20) = &60

bl izdkj (3 × 4) × (&5) = 3 × [4 × (&5)]

vr% (a × b) × c = a × (b × c), tcfd a, b, c iw.kk±d gSaA

4- a × 0 = 0 × a = 0, a dksbZ iw.kk±d gSA

5- a × 1 = 1 × a = a, a dksbZ iw.kk±d gSA

6- –2 × [(–6) + 5] = – 2 × [–1] = 2

rFkk (–2) × (–6) + (–2) × 5 = + 12 + (–10) = 2

vr% –2 × [(–6) + 5] = (–2) × (–6) + (–2) × 5

vr% a × (b + c) = (a × b) + (a × c), tcfd a, b, c iw.kk±d gSaA

2-6-7 iw.kk±dksa dk foHkktu

ge tkurs gSa fd foHkktu xq.ku dk izfrykse gS] blfy, 45 dks (&5) ls foHkktu dk
vfHkizk; ;g gS fd (&5) dks fdl iw.kk±d ls xq.kk fd;k tk,] rkfd xq.kuiQy 45 izkIr gksA



iw.kk±d

xf.kr 40 40

ekWM~;wy - I
vadxf.kr

fVIi.kh

D;ksafd (&57) ÷ 19 = &3 D;ksafd (&3) × 19 = &57

rFkk (&40) ÷ (&8) = 5 D;ksafd (&8) × 5 = &40

vr% ge ;g fu"d"kZ fudkyrs gSa fd

(i) ;fn nks iw.kk±d èkukRed vFkok nksuksa ½.kkRed gksa rks mudk HkkxiQy ,d èku iw.kk±d
gksrk gS] tks mu nksuksa iw.kk±dksa ds fujis{k ekuksa ds HkkxiQy ds cjkcj gksrk gSA

(ii) ,d èku iw.kk±d rFkk ,d ½.k iw.kk±d dk HkkxiQy ,d ½.k iw.kk±d gksrk gS] ftldk
fujis{k eku] mu nksuksa ds fujis{k ekuksa ds HkkxiQy ds cjkcj gksrk gSA

mnkgj.k 2-10 % 80 dks &16 ls Hkkx nksA

gy % 80 ÷ (&16) = &(|80| ÷ |&16|) = &(80 ÷ 16)

= &5

2-6-8 foHkktu ds xq.k

(&15) ÷ 5 = &3 tks fd ,d iw.kk±d gSA

ijarq (&17) ÷ 5 ,d iw.kk±d ugha gSA

1- vr% ;fn a vkSj b nks iw.kk±d gksa rks a ÷ b lnSo iw.kk±d ugha gksrkA

2- 0 ÷ a = 0 tcfd a ÷ 0 ifjHkkf"kr ugha gSA

ns[ksa vkius fdruk lh[kk 2.2

1- iw.kk±dksa dks tksfM+,%

(i) &312 o 217 (ii) &425 o &308

(iii) &231 o 231 (iv) 125 o &45

2- ;ksxiQy Kkr dhft,%

(i) 200 + (&135) + (&65)

(ii) 15 + 135 + (&250)

3- ?kVkvks%

(i) 17 dks &13 esa ls (ii) &25 dks 18 esa ls

(iii) &115 dks &25 esa ls (iv) &315 dks 0 esa ls

(v) 0 dks &412 esa ls
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4- eku Kkr dhft,%

(i) &35 & (&28)

(ii) &17 &18 & (&45)

5- fuEu xq.kuiQy Kkr dhft,%

(i) 3 × (&13) (ii) (&115) × 4

(iii) (&27) × (&30) (iv) &5 × (&8) × 4

(v) (&317) × (225) × 0

6- fuEu esa izR;sd dh tkap dhft,%

(i) 15 × (&5) × 20 = 15 × (&5) × 20

(ii) 28 × (11 + (&9) = 28 × 11 + 28 × (&9)

7- Hkkx nhft,%

(i) (&85) dks 17 ls (ii) 72 dks (&12) ls

8- fjDr LFkkuksa dh iwfrZ dhft,%

(i) 88  ----- = &8 (ii) &108  ----- = 9

(iii) &144  ----- = 16 (iv) -----  12 = &8

2.7 lewgu ladsrksa dk iz;ksx

nks ;k nks ls vfèkd lafØ;kvksa okys O;atdksa dks ljy djus ds fy, ge lafØ;k,a bl Øe
esa djrs gSa % lcls igys foHkktu] fiQj xq.ku] fiQj ;ksx vkSj var esa O;odyu

mnkgj.kkFkZ % 24 & 6 ÷ 3 × 4 = 24 & 2 × 4

= 24 & 8

= 16

;g fuf'pr djus ds fy, fd dkSu&lh lafØ;k igys dh tk,] ge dks"Bdksa (lewgu ladsr)

dk iz;ksx djrs gSaA

mnkgj.kkFkZ] 49 ÷ (3 + 4) = 49 ÷ 7 = 7
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tc ,d ls vfèkd dks"Bdksa dh vko';drk gksrh gS] rc iz;ksx esa vkus okys dks"Bd
fuEu gSa%

ladsr uke

(  ) NksVk dks"Bd

{ } ea>yk dks"Bd

[ ] cM+k dks"Bd

izR;sd ladsr dk ck;ka Hkkx mldk vkjaHk rFkk nk;ka Hkkx mldk var iznf'kZr djrk gS vkSj
buds iz;ksx dk Øe bl izdkj gksrk gS [{(  )}]

tc [{(  )}] iz;ksx fd;k x;k gks rks lcls igys Hkhrj ds dks"Bd dh lafØ;kvksa dks laiUu
djds ml dks"Bd dks gVk;k tkrk gS rFkk mlds ckn mlls ckgj okys dks"Bd dks
gVkrs gSaA

mnkgj.k 2-11 % ljy dhft, % {15 + (5 – 8)} ÷ 6

gy % {15 + (5 – 8)} ÷ 6 vFkok {15 – 3} ÷ 6 = 12 ÷ 6 = 2

;fn fdlh la[;k vkSj dks"Bd ds chp dksbZ lafØ;k fpg~u u gks rks ogka ^xq.ku* ekuk tkrk
gS

tSls 5 (43 & 13) = 5 × (43 & 13)

= 5 × 30 = 150

mnkgj.k 2-12 % eku Kkr dhft, % 15 – [12 + {9 – (17 – 3)}]

gy % 15 – [12 + {9 – (17 – 3)}] = 15 – [12 + {9 – 14}]

= 15 – [12 – 5]

= 15 – 7

= 8

ns[ksa vkius fdruk lh[kk 2.3

1- eku Kkr dhft,%

(i) 42 + 45 ÷ 9 (ii) 320 & 120 ÷ 8

(iii) 13 & (15 & 18 ÷ 3) (iv) (&10) + (&6) ÷ (&2) × 3

2- ljy dhft,%

(i) 30 + {20 – 15 – (8 – 3)}

(ii) 29 – [14 + {16 – (12 – 4)}]
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vkb, nksgjk,a

 'kwU;] izR;sd ½.k iw.kk±d ls cM+k rFkk izR;sd èku iw.kk±d ls NksVk gksrk gSA

 izR;sd èku iw.kk±d izR;sd ½.k iw.kk±d ls cM+k gksrk gSA

 fdlh iw.kk±d dk fujis{k eku ml iw.kk±d dk dsoy la[;kRed eku gksrk gS] ftlesa fpg~u
dk è;ku ugha fn;k tkrkA

 nks ½.k iw.kk±dksa dk ;ksx Hkh ½.k iw.kk±d gksrk gS] ftldk fujis{k eku mu nksuksa iw.kk±dksa
ds fujis{k ekuksa ds ;ksx ds leku gksrk gSA

 ,d èku iw.kk±d vkSj ,d ½.k iw.kk±d dk ;ksx djus ds fy, nksuksa ds fujis{k ekuksa dk
varj Kkr djrs gSa rFkk blds lkFk cM+s fujis{k eku okys iw.kk±d dk fpg~u yxkrs gSaA

 iw.kk±d b dks iw.kk±d a ls ?kVkus ij a – b izkIr gksrk gSA

 ,d èku vkSj ,d ½.k iw.kk±d dk xq.kuiQy (vFkok HkkxiQy) Kkr djus ds fy, muds
fujis{k ekuksa dk xq.kuiQy (vFkok HkkxiQy) Kkr djds ½.kkRed fpg~u yxk nsrs gSaA

 nks èku iw.kk±dksa vFkok ½.k iw.kk±dksa dk xq.kuiQy (vFkok HkkxiQy) ,d èku iw.kk±d gksrk
gS] tks iw.kk±dksa ds fujis{k ekuksa ds xq.kuiQy (vFkok HkkxiQy) ds cjkcj gksrk gSA

 nks ;k nks ls vfèkd lafØ;kvksa okys O;atdksa dks ljy djus ds fy, ge lafØ;kvksa dks
bl Øe esa djrs gSa] igys foHkktu] fiQj xq.ku] fiQj ;ksx] fiQj O;odyuA

 dks"Bdksa dks gVkus ds fy, lcls igys NksVh] fiQj ea>yh rFkk var esa cM+h dks"Bd
gVkrs gSaA

vkb, vH;kl djsa

1- fuEufyf[kr iw.kk±dksa dks la[;k js[kk ij fu:fir dhft,%

(i) &7 (ii) &3 (iii) 0 (iv) 5 (v) 7

2- la[;k js[kk dh lgk;rk ls fyf[k, fd dkSu&lk iw.kk±d

(i) 2 ls 5 vfèkd gS (ii) &3 ls] 4 de gS

(iii) &8 ls 7 vfèkd gS (iv) 3 ls 5 de gS

3- ;ksx Kkr dhft,%

(i) 253 + (&133) (ii) (&625) + (&3512) + 625
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4- ?kVkb,%

(i) (&34) esa ls 65 dks (ii) &45 esa ls (&30) dks

(iii) (&450) rFkk 210 ds ;ksx dks 240 esa ls

(iv) 395 dks 0 esa ls

5- ljy dhft, %

(i) (&7) × 8 + (&7) × 12 (ii) 14 × (&12) + 16 × (&12)

6- HkkxiQy Kkr dhft,%

(i) 21 ÷ (&3) (ii) (&21) ÷ 3

(iii) (&64) ÷ (&16) (iv) 0 ÷ 3215

7- ljy dhft,%

(i) 16 + 8 ÷ 4 & 2 × 3 (ii) (&16) ÷ (&8) + (&4)

mÙkjekyk

ns[ksa vkius fdruk lh[kk 2-1

1- (i) &5 (ii) &12 (iii) &3 (iv) &517

2- (i) &2] &1] 0] 1] 2 (ii) 1] 2] 3] 4

(iii) &3] &2] &1 (iv) &6] &5] &4] &3] &2

3- (i) &3 > &7 (ii) 0 < 4 (iii) &3 < 2 (iv) &8 < 8

4- (i) 3 (ii) &2 (iii) &9 (iv) 9

(v) &5 (vi) 5

ns[ksa vkius fdruk lh[kk 2-2

1- (i) &95 (ii) &733 (iii) 0 (iv) 80

2- (i) 0 (ii) &100

3- (i) &30 (ii) 43 (iii) 90 (iv) 315

(v) &412



iw.kk±d

 45xf.kr  45

ekWM~;wy - I
vadxf.kr

fVIi.kh

4- (i) &7 (ii) 10

5- (i) &39 (ii) &460 (iii) 810 (iv) 160

(v) 0

7- (i) &5 (ii) &6 (iii) 7 (iv) &1

8- (i) &11 (ii) &12 (iii) &9 (iv) &96

ns[ksa vkius fdruk lh[kk 2-3

1- (i) 47 (ii) 305 (iii) 4 (iv) &1

2- (i) 30 (ii) 7

vH;kl djsa

1- (i) (ii) 

(iii) 

(iv) vkSj (v) 

2- (i) 7 (ii) &7 (iii) &1 (iv) &2

3- (i) 120 (ii) &3512

4- (i) &99 (ii) &15 (iii) 480 (iv) &395

5- (i) &140 (ii) &360

6- (i) &7 (ii) &7 (iii) 4 (iv) 0

7- (i) 12 (ii) &2



oxZ vkSj oxZewy rFkk ?ku vkSj ?kuewy

xf.kr 46 46

ekWM~;wy - I
vadxf.kr

fVIi.kh

3

oxZ vkSj oxZewy rFkk ?ku vkSj ?kuewy

vki izkÑr la[;kvksa] iw.kk±dksa] la[;kvksa ds ckjs esa i<+ pqds gSaA vki bu la[;kvksa esa tksM+]
?kVk] xq.kk vkSj Hkkx dh lafØ;kvksa ds ckjs esa Hkh i<+ pqds gSaA

bl ikB ls vki lh[ksaxs %

 izkÑr la[;kvksa vkSj iw.kk±dksa dk oxZ rFkk oxZewy Kkr djukA

 le la[;kvksa dk oxZ le la[;k,a rFkk fo"ke la[;kvksa dk oxZ fo"ke la[;k,a gksrh gSaA

 xq.ku[kaM fofèk }kjk la[;k dk oxZewy Kkr djukA

 Hkkx fØ;k }kjk la[;k dk oxZewy Kkr djukA

 oxZewy }kjk dqN leL;kvksa dks gy djukA

 ?ku rFkk ?kuewy dk vFkZ

 vHkkT; xq.ku[kaM fofèk }kjk iw.kZ ?ku la[;k dk ?kuewy Kkr djukA

3.1 la[;kvksa ds oxZ

vki tkurs gSa fd

1 × 1 = 1

2 × 2 = 4

3 × 3 = 9

7 × 7 = 49

10 × 10 = 100

Åij ds mnkgj.kksa esa la[;k dks mlh la[;k ls xq.kk fd;k x;k gSA izkIr ifj.kke mudk
xq.kuiQy gSA
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;g ifj.kke ml la[;k dk oxZ dgykrk gSA vFkkZr~ 1 dk oxZ 1] 2 dk oxZ 4] 3 dk oxZ
9 gS] bR;kfnA

;fn fdlh la[;k dks mlh la[;k ls xq.kk fd;k tk, rks izkIr xq.kuiQy ml la[;k dk
oxZ dgykrk gS rFkk bls (la[;k)2 }kjk izdV fd;k tkrk gSA

vr% 12 = 1] 22 = 4] 32 = 9 ---

fuEufyf[kr lkj.kh esa 1 ls 20 rd dh izkÑr la[;kvksa ds oxZ fn, x, gSa&

izkÑr la[;k oxZ izkÑr la[;k oxZ

1 1 11 121

2 4 12 144

3 9 13 169

4 16 14 196

5 25 15 225

6 36 16 256

7 49 17 289

8 64 18 324

9 81 19 361

10 100 20 400

ge tkurs gSa fd nks ½.kkRed la[;kvksa dk xq.kuiQy èkukRed gksrk gSA vr%

(&1) × (&1) = 1

(&2) × (&2) = 4

(&3) × (&3) = 9

bl izdkj ge ns[krs gSa fd ,d ½.kkRed la[;k dk oxZ ,d èkukRed la[;k gksrh gSA

fdlh ½.kkRed la[;k dk oxZ ,d èkukRed la[;k gksrh gSA

mnkgj.k 3-1 % fuEufyf[kr la[;kvksa ds oxZ Kkr dhft,%

(i) 27 (ii) &13 (iii) &36

gy % (i) 27 dk oxZ = 272 = 27 × 27 = 729
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(ii) (&13)2 = (&13) × (&13) = 169

(iii) (&36)2 = (&36) × (&36) = 1296

ns[ksa vkius fdruk lh[kk 3.1

1- fuEufyf[kr la[;kvksa ds oxZ Kkr dhft,%

(i) 9 (ii) 25 (iii) &8 (iv) &19

3.2 izkÑr la[;kvksa ds oxZ

vkb, izkÑr la[;kvksa ds oxks± ij fopkj djsa%

12 = 1 22 = 4

32 = 9 42 = 16

52 = 25 62 = 36

%    % %    %

92 = 81 102 = 100

vr% ge ns[krs gSa fd

1- fdlh fo"ke la[;k dk oxZ lnSo fo"ke la[;k gksrh gSA

2- fdlh le la[;k dk oxZ lnSo le la[;k gksrh gSA

mnkgj.k 3-2 fuEufyf[kr izfr:i dks è;ku ls nsf[k,%

22 = 4 = 3 × 1 + 1

32 = 9 = 3 × 3

42 = 16 = 3 × 5 + 1

52 = 25 = 3 × 8 + 1

62 = 36 = 3 × 12

72 = 49 = 3 × 16 + 1

bl izfr:i ls vki D;k fu"d"kZ fudkyrs gSa\ vius fu"d"kZ dks mnkgj.k nsdj lR;kfir
dhft,A

gy % bl izfr:i dks ns[kus ls gesa irk pyrk gS fd 1 ls cM+h izR;sd la[;k ds oxZ dks
3 ds xq.kt ;k 3 ds xq.kt +1 ds :i esa fy[kk tk ldrk gSA
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mngj.kkFkZ]

82 = 64 = 3 × 21 + 1

rFkk 92 = 81 = 3 × 27

ns[ksa vkius fdruk lh[kk 3.2

1- fuEufyf[kr esa izR;sd dk oxZ Kkr dhft,%

(i) 67 (ii) 83 (iii) 101 (iv) &71

2- fuEufyf[kr esa ls dkSu&lh la[;k,a fdlh izkÑr la[;k dk oxZ gSa\

64] 40] 36] 35

3- fuEufyf[kr esa ls dkSu&dkSu lh la[;kvksa ds oxZ le la[;k,a gSa\

31] 48] 115] 526] 1250

4- fuEufyf[kr esa ls dkSu&dkSu lh la[;kvksa ds oxZ fo"ke la[;k,a gSa\

309] 5002] 4709] 484] 1111

5- fuEufyf[kr izfr:i dks è;ku ls nsf[k,%

22 = 2 × 2

32 = 2 × 4 + 1

42 = 2 × 8

52 = 2 × 12 + 1

62 = 2 × 18

72 = 2 × 24 + 1

bl izfr:i dks c<+krs gq, vxys nks in vkSj fyf[k,A

3.3 oxZewy

geus fiNys [kaM esa la[;kvksa ds oxZ ds ckjs esa i<+k gSA 4 ifjiw.kZ oxZ la[;k gS] D;ksafd ;g
2 dk oxZ gSA nwljs 'kCnksa esa ge dgrs gSa fd 4 dk oxZewy 2 gSA la[;k 4 dk oxZ 16 gS]
vr% la[;k 16 dk oxZewy 4 gSA

D;ksafd la[;k 5 dk oxZ 25 gS] blfy, 25 dk oxZewy 5 gSA

vr% fdlh la[;k a dk oxZewy og la[;k gS] ftls mlh la[;k ls xq.kk djus ij
xq.kuiQy ds :i esa la[;k a izkIr gksrh gSA

ge èkukRed oxZewy ds fy, dj.kh  dk iz;ksx djrs gSaA

∴  16 4, 36 6, 100 10= = =  bR;kfn
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ge ;g Hkh tkurs gSa fd

(&2) × (&2) = 4] (&3) × (&3) = 9]

(&4) × (&4) = 16

vFkkZr~ 4 dk oxZewy &2 Hkh gS]

9 dk oxZewy &3 rFkk 16 dk oxZewy &4 Hkh gksrk gSA

blls gesa ;g Kkr gksrk gS fd izR;sd la[;k ds nks oxZewy gksrs gSaA ,d èkukRed rFkk nwljk
½.kkRedA

ysfdu bl ikB esa ge dsoy èkukRed oxZewyksa ij gh ppkZ djsaxsA

D;k vki ,slh dksbZ la[;k crk ldrs gSa fd ftls mlh ls xq.kk djus ij xq.kuiQy ,d
½.kkRed la[;k izkIr gks\

blds mÙkj esa vki dgsaxs] ughaA

vr% ge dg ldrs gSa fd

fdlh ½.kkRed la[;k dk oxZewy Kkr ugha fd;k tk ldrkA

3.4 xq.kuiQy fofèk }kjk fdlh ifjiw.kZ oxZ dk oxZewy Kkr djuk

ge tkurs gSa fd 3 × 3 = 9

vr% 9 3 3 3= × =

blh izdkj 5 × 5 × 5 × 5 = 625

vkSj 625 5 5 5 5 5 5 25= × × × = × =

rFkk 2 × 2 × 3 × 3 = 36 blfy, 36 2 2 3 3 2 3 6= × × × = × =

bu mnkgj.kksa ls ge ns[krs gSa fd ;fn fdlh la[;k ds xq.ku[kaMksa esa dksbZ xq.ku[kaM nks ckj
vkrk gS rks mlds oxZewy esa og xq.ku[kaM ,d ckj vkrk gSA vr% oxZewy Kkr djus ds fy,
nh xbZ la[;k ds vHkkT; xq.ku[kaMksa ds ;qXeksa ls] ,d&,d vHkkT; xq.ku[kaM ysdj mudk
xq.kuiQy Kkr dj ysrs gSaA

oxZewy Kkr djus dh bl fØ;k esa ge fuEu pj.kksa dks viukrs gSa%

(i) igys nh gqbZ la[;k ds vHkkT; xq.ku[kaM djrs gSaA

(ii) fiQj leku xq.ku[kaMksa ds ;qXe cukrs gSaA

rFkk (iii) fiQj izR;sd ;qXe esa ls ,d la[;k ysdj mudks xq.kk dj ysrs gSaA

izkIr xq.kuiQy vHkh"V oxZewy gksrk gSA
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mnkgj.k 3-3 % 324 dk oxZewy Kkr dhft,A

gy% 2 324

2 162

3 81

3 27

3 9

3

∴ 324 = 2 × 2 × 3 × 3 × 3 × 3

∴ 324  = 2 × 3 × 3

= 18

mnkgj.k 3-4 % 2601 dk oxZewy Kkr dhft,A

gy% 3 2601

3 867

17 289

17

∴ 2601  = 3 × 3 × 17 × 17

∴ 2601  = 3 × 17 = 51

ns[ksa vkius fdruk lh[kk 3.3

xq.ku[kaM fofèk }kjk fuEufyf[kr esa ls izR;sd dk oxZewy Kkr dhft,%

1- 1296 2- 4225 3- 50176 4- 5184 5- 160000

3.5 foHkktu fofèk }kjk fdlh ifjiw.kZ oxZ la[;k dk oxZewy Kkr djuk

fiNys [kaM esa geus xq.ku[kaM fofèk }kjk la[;kvksa ds oxZewy Kkr fd,] ijarq tc la[;k,a
cgqr cM+h gksa ;k ljyrkiwoZd muds xq.ku[kaM Kkr u fd, tk ldsa rks ml fLFkfr esa ge
foHkktu fofèk dk iz;ksx djrs gSaA vkb,] foHkktu fofèk }kjk 1296 dk oxZewy Kkr dhft,A

ge ns[krs gSa fd

302 = 900

vkSj 402 = 1600
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vr% 1296 dk oxZewy 30 vkSj 40 ds chp dksbZ la[;k gSA vFkkZr~ oxZewy esa ngkbZ dk vad
3 gksxk] 96 esa bdkbZ dk vad 6 gS

rFkk 4 × 4 = 16 vkSj 6 × 6 = 36

vr% bdkbZ dk vad 4 vFkok 6 gksuk pkfg,

tkap djus ls irk yxrk gS

34 × 34 = 1156

36 × 36 = 1296

vr% 1236  = 36

ge ;gka ns[krs gSa fd oxZewy esa vadksa dh la[;k nks gS] tcfd nh xbZ la[;k esa vadksa dh la[;k
4 gSA bl mnkgj.k dks ge foHkktu fofèk }kjk bl izdkj gy djrs gSa%

36

3 12,96

–9

66 396

–396

0

fØ;k ds pj.k

1- bdkbZ ds vad ls vkjaHk dj la[;k dks nks vadksa ds ;qXeksa esa foHkDr djksA ;gka ,sls nks
;qXe izkIr gksrs gSaA

2- ,slh cM+h ls cM+h iw.kZ la[;k Kkr djks] ftldk oxZ 12 ;k 12 ls de gksA ,slh la[;k
3 gSA 3 dks Hkktd ds :i esa fyf[k,A

blds oxZ 9 dks 12 ds uhps fyf[k, rFkk 3 dks HkkxiQy esa Hkh fyf[k,A

3- 9 vkSj 12 esa ls ?kVkdj izFke 'ks"kiQy Kkr dhft, rFkk vadksa ds vxys ;qXe dks bl
'ks"kiQy ds nk;ha vksj fy[k yhft,A vc HkkT; 396 gSA

4- 3 ds nks xqus vFkkZr~ 6 dks vxys laHkkfor Hkktd esa ngkbZ ds LFkku ij fyf[k,A

5- vc vkidks ,slh la[;k ij fopkj djuk gS] ftls 6 ds lkFk bdkbZ ds vad ds :i esa
j[kdj mlh la[;k ls xq.kk djus ij xq.kuiQy 396 gks tk,A

6- bl izdkj vxyk Hkktd 66 gS] ftls 6 ls xq.kk djus ij 396 izkIr gksrk gSA

7- 6 dks HkkxiQy esa Hkh 3 ds nk;ha vksj fyf[k, rFkk 396 dks HkkT; 396 ls ?kVkvksA vc
'ks"k 'kwU; gSA

∴ 1296  = 36
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vkb,] vc ge bl fØ;k dks ,d 6 vadksa dh la[;k dk oxZewy Kkr djus ds fy, viuk,a%

ekuk la[;k 290521 gSA

la[;k 290521 ds rhu ;qXe 29] 05] 21 gSaA

vFkkZr~ oxZewy esa rhu vadksa okyh la[;k gksxhA

5 3 9

5 29, 05, 21

          –25

103     405

  –309

1069       9621

    –9621

        0

fØ;k ds pj.k
1- bdkbZ ds vad ls vkjaHk djds la[;k dks nks vadksa ds ;qXeksa esa foHkDr dhft,A ,sls rhu

;qXe gSaA

2- ,slh cM+h ls cM+h la[;k Kkr dhft,] ftldk oxZ ;k rks 29 gks ;k blls de gksA ,slh
la[;k 5 gSA 5 dks Hkktd ds :i esa fyf[k,A blds oxZ 25 dks 29 ds uhps fyf[k,
rFkk 5 dks HkkxiQy esa Hkh lSdM+s ds LFkku ij fyf[k,A

3- 29 esa ls 25 ?kVkdj 'ks"k 4 fyf[k, rFkk vxys ;qXe dks blds ;qXe dks blds nk;ha vksj
fyf[k,A bl izdkj vxyk HkkT; 405 gks tkrk gSA

4- 5 ds nks xqus 10 dks vxys Hkktd esa ngkbZ ds LFkku ij fyf[k,A

5- vc 40 ÷ 10 = 4 ij fopkj djks vFkkZr~ 104 dks vxys Hkktd ds :i esa iz;ksx
dhft,A

ijarq 104 × 4 = 416 vfèkd gks tkrk gS 405 lsA

∴ 104 Hkktd ugha gks ldrkA vr% 103 dks Hkktd ds :i esa yhft,A

6- 103 dks 3 ls xq.kk dhft,A xq.kuiQy 309 ls 405 esa ls ?kVkb,A 3 dks HkkxiQy esa ngkbZ
ds LFkku ij fyf[k,A

7- pj.k 6 ds 'ks"k 96 ds nk;ha vksj vxys ;qXe dks fyf[k,A vc vxyk HkkT; 9621 gks
tkrk gSA
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8- 53 ds nks xqus 106 dks vxys Hkktd esa bdkbZ dk LFkku NksM+dj fyf[k,A

9- vc 96 ÷ 10 = 9 + -----

∴ vxys Hkktd ds :i esa 1069 ij fopkj djks

10- D;ksafd 1069 × 9 = 9621]

∴ vxyk Hkktd 1069 gSA 9621 dks HkkT; 9621 esa ls ?kVkvks] ftlls vafre 'ks"k
'kwU; izkIr gksrk gSA

11- 9 dks HkkxiQy esa bdkbZ ds LFkku ij Hkh fyf[k,A

∴ 290521 539= .

fVIi.kh % oxZewy esa vadksa dh la[;k lnSo] nh gqbZ ifjiw.kZ oxZ la[;k esa ;qXeksa dh la[;k ds
cjkcj gksrh gSA

mnkgj.k 3-5 % 49284 dk oxZewy Kkr dhft,A

gy% 2 2 2

2 4, 9 2, 8 4

         – 4

 4 2 0 9 2

 –8 4

4 4 2 8 8 4

–8 8 4

0

∴ 49284 222=

fVIi.kh % bl mnkgj.k ds nks ;qXe curs gSa rFkk ,d vad 4 cprk gSA vr% ge ;gka ij
4 ds oxZewy ij fopkj djrs gSaA

mnkgj.k 3-6 % 256036 dk oxZewy Kkr dhft,A

gy%   50  6

5   25, 60, 36

–25

1006   06036

–06036

0

∴ 256036 506=
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ns[ksa vkius fdruk lh[kk 3.4

fuEu esa ls izR;sd dk oxZewy Kkr dhft,%

1- 4489 2- 61504

3- 207936 4- 314721

5- 152497801

3.6 oxZewy ij vkèkkfjr dqN iz'u

bl [kaM esa ge vius nSfud thou ls dqN leL;kvksa dks gy djus esa oxZewy dk iz;ksx djsaxsA

mnkgj.k 3-7 % ,d fo|ky; esa 529 fo|kFkhZ gSaA mUgsa izkFkZuk lHkk esa bl izdkj [kM+k djuk
gS fd izR;sd iafDr esa mrus gh fo|kFkhZ [kM+s gksa] ftruh fd iafDr;ksa dh la[;kA iafDr;ksa dh
la[;k ;k izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k Kkr dhft,A

gy % ekuk fd iafDr;ksa dh la[;k x gS

rc izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k Hkh x gksxh

∴ dqy fo|kfFkZ;ksa dh la[;k = x × x = x2

∴ x2 = 529

 x = 529

    = 23 23×

    = 23

∴ iafDr;ksa dh la[;k = 23

vkSj izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k = 23

mnkgj.k 3-8 % 2304 lscksa dks cDlksa esa bl izdkj Hkjk tkuk gS fd izR;sd cDls esa lscksa
dh la[;k cDlksa dh la[;k ds cjkcj gSA cDlksa dh la[;k vkSj izR;sd cDls esa lscksa dh la[;k
Kkr dhft,A

gy % ekuk cDlksa dh la[;k = x

∴ izR;sd cDls esa lscksa dh la[;k = x

∴ dqy lscksa dh la[;k = x × x = x2

∴ x2 = 2304

;k x = 2304
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 = 4 4 4 4 3 3× × × × ×

 = 4 × 4 × 3

 = 48

∴ cDlksa dh la[;k      = 48

rFkk izR;sd cDls esa lscksa dh la[;k = 48

mnkgj.k 3-9 % ,d oxkZdkj eSnku dk {ks=kiQy 12100 oxZehVj gSA bldh izR;sd Hkqtk dh
yackbZ Kkr dhft,A

gy % ekuk oxkZdkj eSnku dh izR;sd Hkqtk = x ehVj

∴ bldk {ks=kiQy  = x × x oxZ ehVj

= x2 oxZ ehVj

∴     x2 = 12100

;k      x    = 12100  = 11 11 10 10 11 10× × × = ×

   = 110

∴ izR;sd Hkqtk dh yackbZ = 110 ehVj

ns[ksa vkius fdruk lh[kk 3.5

1- ,d [ksy esa 16 dykdkjksa dks iafDr;ksa esa bl izdkj [kM+k fd;k tkrk gS fd izR;sd iafDr
esa mrus gh dykdkj gksa] ftruh fd iafDr;ksa dh la[;k gSA izR;sd iafDr esa dykdkjksa dh
la[;k Kkr dhft,A

2- ,d cxhps esa 4096 ikSèkksa dks bl izdkj yxk;k tkuk gS fd izR;sd iafDr esa ikSèkksa dh
la[;k] iafDr;ksa dh la[;k ds cjkcj gksA Kkr dhft, fd ikSèkksa dks dqy fdruh iafDr;ksa
esa yxk;k tk,\

3- ,d fo|ky; esa 2601 esa fo|kFkhZ gSaA izkFkZuk lHkk esa fo|kFkhZ bl izdkj [kM+s gksrs gSa fd
izR;sd iafDr esa fo|kfFkZ;ksa dh la[;k iafDr;ksa dh la[;k ds cjkcj gSA izR;sd iafDr esa
fdrus fo|kFkhZ [kM+s gksrs gSa\

4- ,d oxkZdkj [ksy ds eSnku dk {ks=kiQy 36100 oxZ ehVj gSA [ksy ds eSnku dh Hkqtk
dh yackbZ Kkr dhft,A
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3.7 ?ku vkSj ?kuewy

fdlh la[;k dks mlh la[;k ls xq.kk djus ij izkIr xq.kuiQy dks ml la[;k dh oxZ la[;k
dgrs gSaA vc ;fn bl xq.kuiQy dks iqu% mlh la[;k ls xq.kk dj fn;k tk,] rc izkIr la[;k
ml la[;k dh ?ku la[;k gksrh gSA

tSls 2 × 2 × 2 = 8 ;k 23 = 8

rFkk 7 × 7 × 7 = 343 ;k 73 = 343

;gka 8 ,oa 343 Øe'k% 2 ,oa 7 dh ?ku la[;k,a gSaA

bls bl izdkj le>sa

la[;k rhu ckj xq.kk ?kkrh; :i ?ku la[;k

1 1 × 1 × 1 13 1

2 2 × 2 × 2 23 8

3 3 × 3 × 3 33 27

4 4 × 4 × 4 43 64

. . . .

. . . .

. . . .

mijksDr rkfydk esa 1] 8] 27] 64 --- bR;kfn Øe'k% 1] 2] 3] 4 bR;kfn iw.kk±dkas dh ?ku
la[;k,a gSaA

lkj.kh ns[kus ij irk pyrk gS fd le la[;kvksa ds ?ku le rFkk fo"ke la[;kvksa ds ?ku
fo"ke gksrs gSaA

3.8 iw.kZ ?ku la[;k,a

la[;k 8 ij fopkj dhft,

8 = 2 × 2 × 2

blh izdkj 64 = 4 × 4 × 4

8 la[;k 2 dk rFkk 64 la[;k 4 dk ?ku gSA

64 dks ge bl izdkj Hkh fy[k ldrs gSa&

64 = 2 × 2 × 2 × 2 × 2 × 2

;fn fdlh la[;k dks vHkkT; xq.ku[kaMksa ds f=kdksa (rhu) ds lewgksa esa fy[kk tk lds rFkk dksbZ
xq.ku[kaM vdsys ;k nks ds lewg ;k lewgksa esa u cps rks ,slh la[;kvksa dks ge ?ku la[;k,a
dgrs gSaA
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mnkgj.k ds :i esa]

125 = 5 × 5 × 5 dks ge f=kdksa ds :i esa fy[k ldrs gSa] vr% ;g ,d iw.kZ ?ku la[;k
gSA

ijarq]

81 = 3 × 3 × 3 × 3 dks f=kdksa ds lewg cukus ij ,d la[;k 3 cprh gSA vr% 81 iw.kZ
?ku la[;k ;k ifjiw.kZ ?ku ugha gSA

vkb,] ,d vkSj mnkgj.k ns[ksa&

432 = 2 × 2 × 2 × 2 × 3 × 3 × 3

= 2 × 2 × 2 × 3 × 3 × 3 × 2

= 23 × 33 × 2

2 rFkk 3 ds f=kd cukus ds ckn ,d xq.ku[kaM 2 cprk gS] vFkkZr~
432 ,d ifjiw.kZ ?ku la[;k ugha gSA

3.9 fdlh la[;k dks iw.kZ ?ku la[;k cukuk

la[;k 432 ds vHkkT; xq.ku[kaM cukus ij la[;kvksa 2 rFkk 3 ds f=kd cukus ds ckn ,d
xq.ku[kaM 2 cpk FkkA vc ;fn ge bl la[;k dks 2 × 2 ls xq.kk dj nsa rks gekjs ikl 2
dk ,d f=kd cu tk,xk rFkk la[;k 432 × 2 × 2 = 1728 ,d iw.kZ ?ku la[;k cu tk,xhA

ge la[;k 432 dks 2 ls Hkkx nsdj Hkh ifjiw.kZ ?ku la[;k cuk ldrs gSa] rc

432 ÷ 2 = 
2 2 2 3 3 3 2

2

× × × × × ×

= 2 × 2 × 2 × 3 × 3 × 3 = 216  ,d ifjiw.kZ ?ku la[;k gksxhA

mnkgj.k :i esa]

og NksVh ls NksVh lka[;k Kkr dhft,] ftlls 256 dks xq.kk djus
ij xq.kuiQy ,d iw.kZ ?ku la[;k cu tk,&

   256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

= 23 × 23 × 2 × 2

;gka ge ns[krs gSa fd vHkkT; xq.ku[kaM ds :i esa 2 ds nks f=kd
cukus ds ckn 2 × 2 cp tkrk gSA vc ;fn ge 256 dks 2 ls
xq.kk dj nsa rks 2 dk ,d f=kd vkSj cu tk,xk rFkk la[;k 256
× 2 = 512 ,d iw.kZ ?ku la[;k cu tk,xhA

2 432

2 216

2 108

2 54

3 27

3 9

3 3

1

2 256

2 128

2 64

2 32

2 16

2 8

2 4

2 2

1
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vr% vHkh"V NksVh ls NksVh la[;k 2 gSA

blh rjg ,d vU; mnkgj.k dks ns[ksa&

og NksVh ls NksVh la[;k Kkr dhft,] ftlls 10584 dks Hkkx nsus
ij HkkxiQy ,d iw.kZ ?ku gksxkA

105684 = 2 × 2 × 2 × 3 × 3 × 3 × 7 × 7

  = 23 × 33 × 7 × 7

vr% 10584 dks 7 × 7 ;k 49 ls Hkkx nsus ij HkkxiQy 216]
,d iw.kZ ?ku gksxkA

vr% vHkh"V NksVh ls NksVh la[;k = 49

ns[ksa vkius fdruk lh[kk 3.6

1- ?ku Kkr dhft,&

(i) +19 (ii) +11 (iii) +12 (iv) +10

2- fuEu esa ls dkSu&lh la[;k iw.kZ ?ku gS%

(i) 2197 (ii) 36125 (iii) 43200 (iv) 13824

3- og NksVh ls NksVh la[;k Kkr dhft,] ftls 500000 dks xq.kk djus ij xq.kuiQy ,d
iw.kZ ?ku gks tk,A

4- og NksVh ls NksVh la[;k Kkr dhft,] ftlls 165375 dks Hkkx nsus ij HkkxiQy ,d
iw.kZ ?ku la[;k cu tk,A

3.10 ?kuewy

ge tkurs gSa fd 52 = 25 gksrk gS] blfy, geus dgk Fkk fd 25 dk oxZewy 5 gSA

;gka ge ns[k pqds gSa fd 4 dk ?ku 64 gSA bls ge bl izdkj Hkh dg ldrs gSa fd 64 dk
?kuewy 4 gSA

blh rjg ge dg ldrs gSa fd

1000 dk ?kuewy 10 gS] D;ksafd 10 dk ?ku 1000 gSA

8 dk ?kuewy 2 gS] D;ksafd 2 dk ?ku 8 gSA

fdlh la[;k ds ?kuewy dks ladsr 3  }kjk n'kkZ;k tkrk gSA vr% 3 27  dk vFkZ ^27

dk ?kuewy* rFkk ^ 3 125 * dk vFkZ ^125 dk ?kuewy* gSA

2 10584

2 5292

2 2646

3 1323

3 441

3 147

7 49

7 7

1
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vr% 3 8 2=

3 27 3=

3 64 4=

3 125 5=

3.11 vHkkT; xq.ku[kaM fofèk }kjk fdlh iw.kZ ?ku la[;k dk ?kuewy Kkr
djuk

fdlh la[;k dk ?kuewy Kkr djus ds fy, ge la[;k dh vHkkT; xq.ku[kaMksa ds :i esa O;Dr
djrs gSa rFkk fiQj ,d tSls vHkkT; xq.ku[kaMksa dk f=kd cukrs gSaA ?kuewy Kkr djus ds fy,
f=kd ls ,d&,d la[;k ysdj mudk xq.kuiQy Kkr djrs gSaA

vkb,] ,d mnkgj.k ns[ksa

3 216 = 3 2 2 2 3 3 3× × × × ×

= 3 2 2 2 3 3 3× × × × ×

= 2 × 3

= 6

blh rjg 17576 dk ?kuewy Kkr djus ds fy,

        3 17576 = 3 2 2 2 13 13 13× × × × ×

= 3 2 2 2 13 13 13× × × × ×

= 2 × 13

= 26

ns[ksa vkius fdruk lh[kk 3.7

1- ?kuewy Kkr dhft,

(i) 13824 (ii) 35937 (iii) 46656

(iv) 343 × 216 (v) 125 × 1331

2- 5400 dks fdl NksVh ls NksVh la[;k ls Hkkx djus ij HkkxiQy iw.kZ ?ku cu tk,xk\
HkkxiQy dk ?kuewy Hkh Kkr dhft,A

2 17576

2 8788

2 4394

13 2197

13 169

13 13

1
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vkb, nksgjk,a

 ;fn fdlh la[;k dks mlh la[;k ls xq.kk fd;k tk, rks izkIr xq.kuiQy ml la[;k dk
oxZ dgykrk gSA

 la[;k x ds oxZ dks x2 }kjk izdV fd;k tkrk gSA

 èkukRed rFkk ½.kkRed nksuksa izdkj dh la[;kvksa dk oxZ èkukRed gksrk gSA

 ,d izkÑr la[;k ifjiw.kZ oxZ dgykrh gS] ;fn og fdlh izkÑr la[;k dk oxZ gksA

 fdlh la[;k x dk oxZewy og la[;k gS] ftls Lo;a mlh la[;k ls xq.kk djus ij
xq.kuiQy ds :i esa la[;k x izkIr gksA

 x ds oxZewy dks x  }kjk izdV fd;k tkrk gSA

 dj.kh fpg~u  dks èkukRed oxZewy ds fy, iz;ksx fd;k tkrk gSA

 izR;sd èkukRed la[;k ds nks oxZewy gksrs gSa] ftuesa ,d èkukRed rFkk nwljk ½.kkRed
gksrk gSA

 fdlh ½.kkRed la[;k dk ge oxZewy Kkr ugha dj ldrsA

 oxZewy Kkr djus dh nks fofèk;ka gSa&xq.ku[kaM fofèk rFkk foHkktu fofèkA

 ;fn a dksbZ iw.kk±d gSa rks a3 bldk ?ku dgykrk gSA

 ;fn a dksbZ iw.kk±d gSa rks a = x3 gks rks x la[;k a dk ?kuewy dgykrk gSA

 èkukRed la[;kvksa ds ?ku èkukRed gksrs gSa rFkk ½.kkRed la[;kvksa ds ?kuewy ½.kkRed
gksrs gSaA

 le la[;kvksa ds ?ku le rFkk fo"ke la[;kvksa ds ?ku fo"ke gksrs gSaA

vkb, vH;kl djsa

1- fuEu la[;kvksa ds oxZ Kkr dhft,%
(i) 83 (ii) 139 (iii) &311

2- fuEu esa ls dkSu&lh la[;k,a ifjiw.kZ oxZ gSa vkSj dkSu&lh ifjiw.kZ oxZ ugha\

(i) 441 (ii) 960 (iii) 1250 (iv) 2116

3- fuEu esa ls izR;sd dk oxZewy xq.ku[kaM fofèk }kjk Kkr dhft,%

(i) 3364 (ii) 3025 (iii) 774400 (iv) 69696

4- fuEu esa ls izR;sd dk oxZewy foHkktu fofèk }kjk Kkr dhft,%

(i) 546121 (ii) 480249 (iii) 346921

5- ,d ydM+h ds cDls esa 1024 larjksa dks bl izdkj yxk;k tkrk gS fd bldh izR;sd
iafDr esa larjksa dh la[;k cDls esa iafDr;ksa dh la[;k ds cjkcj gksA izR;sd iafDr esa larjksa
dh la[;k Kkr dhft,A
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6- 7056 lscksa dks dqN cDlksa esa bl izdkj Hkjk tkrk gS fd izR;sd cDls esa lscksa dh la[;k
cDlksa dh la[;k ds cjkcj gSaA cDlksa dh la[;k rFkk izR;sd cDls esa lscksa dh la[;k Kkr
dhft,A

7- ,d fo|ky; esa xqtjkr jkgr dks"k ds fy, 63001 #i;s ,df=kr fd,A ;fn izR;sd
fo|kFkhZ us ftrus #i;s ,df=kr fd,] mruh gh fo|ky; esa fo|kfFkZ;ksa dh la[;k gks rks
fo|ky; esa fo|kfFkZ;ksa dh la[;k Kkr dhft,A

8- ,d oxZ dk {ks=kiQy 65536 oxZ ls-eh- gSA bldh Hkqtk dh yackbZ Kkr dhft,A

9- ,d lsuk eas flikfg;ksa dks bl izdkj [kM+k fd;k tkrk gS fd iafDr;ksa dh la[;k rFkk
izR;sd iafDr esa flikfg;ksa dh la[;k cjkcj gSA ,slk djus ij 16 flikgh 'ks"k cprs gSaA
;fn flikfg;ksa dh dqy la[;k 5200 gks rks izR;sd iafDr esa fdrus flikgh gSa\

10- ?ku Kkr djsa%

(i) 21 (ii) 25 (iii) 27 (iv) 40

11- ?kuewy Kkr dhft,%

(i) 5832 (ii) 13824

12- ,d ?kukdkj cDls dk vk;ru 1331 ?ku ehVj gS] cDls dh Hkqtk dh eki Kkr dhft,A

mÙkjekyk

ns[ksa vius fdruk lh[kk 3-1

1- (i) 81 (ii) 625 (iii) 64 (iv) 361

ns[ksa vius fdruk lh[kk 3-2

1- (i) 4489 (ii) 6889 (iii) 10201 (iv) 5041

2- 64 vkSj 36

3- 48] 526 vkSj 1250

4- 309] 4709 vkSj 1111

5- 82 = 2 × 32 rFkk 92 = 2 × 40 + 1  

ns[ksa vius fdruk lh[kk 3-3

1- 36 2- 65 3- 224 4- 72 5- 400

ns[ksa vius fdruk lh[kk 3-4

1- 67 2- 248 3- 456 4- 561 5- 12349
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ns[ksa vius fdruk lh[kk 3-5

1- 4 2- 64 3- 51 4- 190 ehVj

ns[ksa vius fdruk lh[kk 3-6

1- (i) 6589 (ii) 1331 (iii) 1728 (iv) 1000

2- (i) iw.kZ ?ku la[;k gSA (ii) iw.kZ ?ku la[;k ugha gSA

(iii) iw.kZ ?ku la[;k ugha gSA (iv) iw.kZ ?ku la[;k gSA

3- 250 ls

4- 49 ls

ns[ksa vius fdruk lh[kk 3-7

1- (i) 24 (ii) 33 (iii) 36 (iv) 42 (v) 55

2- 200 ls Hkkx djus ij] ?kuewy = 3

vkb, vH;kl djsa

1- (i) 6889 (ii) 16641 (iii) 96721

2- ifjiw.kZ oxZ % (i) 441 vkSj (iv) 2116

ifjiw.kZ oxZ ugha % (ii) 960 vkSj (iii) 1250

3- (i) 58 (ii) 55 (iii) 880 (iv) 264

4- (i) 739 (ii) 693 (iii) 589

5- 32

6- cDlksa dh la[;k = 84

,d cDls esa lscksa dh la[;k = 84

7- 251

8- 256 ls-eh-

9- 72

10- (i) 9261 (ii) 15625 (iii) 19683 (iv) 64000

11- (i) 18 (ii) 24

12- 11 ehVj
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ekWM~;wy II

chtxf.kr

vy&[okfjteh dh cgqr izfl¼ iqLrd fglkc vy&tcj ckWy eqdkcykg ls ge vy&tcj
dk ;wjksih; :i ,sytcjk izkIr djrs gSaA 'kh"kZd
ds vuqokn dk vFkZ iqu;ksZx vkSj leku;u dk
foKku gSA ;s 'kCn jSf[kd vkSj f}?kkrh lehdj.kksa
ds gyksa ds fofèkor vè;;u ds lanHkZ esa iz;ksx
fd, tkrs gSaA mudh ,sytcjk dh iqLrd ls
xf.kr dh bl 'kk[kk dk uke izkIr gksrk gSA blds
vfrfjDr mPp dksfV ds Hkkjrh; xf.krK vk;ZHkV~V
(,Mh 476)] czãxqIr (,-Mh- 598) egkohj (,-
Mh- 850) us Hkh ,sytcjk ds {ks=k esa cgqr vge~
;ksxnku fn;k gSA

bl ekWM~;wy esa vki la[;kvksa dks v{kjksa ls
fu:fir djuk lh[ksaxsA bu v{kjksa dks pj dgrs
gSa vkSj ;s fofHkUu la[;kRed eku gksrs gSaA

vki] pjksa dks la[;kvksa ls xq.kk djuk] ltkrh; vkSj fotkrh; inksa esa Hksn djuk] ltkrh;
inksa dks tksM+uk vkSj ?kVkuk vkSj nks vFkok vfèkd pjksa dks xq.kk djuk] lh[ksaxsA chth; O;atd
dh ladYiuk ls vkidk ifjp; gksxk vkSj vki ,din] f}in vkSj f=kin dh igpku lh[ksaxsA
pj (pjksa) ds fn, x, ekuksa ds fy, vki fdlh O;atd dk eku fudky ldsaxsA vki chth;
O;atdksa (ftuesa rhu ls vfèkd in ugha gSa) ij tksM+us] ?kVkus vkSj xq.kk djus dh ekSfyd
lafØ;k,a dj ik,axsA

vki rRled vkSj lehdj.k esa Hksn dj ik,axs vkSj vki ,d pj okys jSf[kd lehdj.k dks
gy djuk Hkh lh[ksaxsA vki nSfud thou dh lkèkkj.k leL;kvksa dks jSf[kd lehdj.kksa dh
lgk;rk ls gy djus dh fLFkfr esa gksaxsA

var esa vki pkj fo'ks"k xq.kuiQy i<+saxs vkSj buds iz;ksx ls fo'ks"k izdkj ds xq.kuiQyksa dks
ljy djuk vkSj budk eku Kkr djuk Hkh lh[ksaxsA
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4

chtxf.kr ls ifjp;

vkius igys gh vadxf.kr ds ekWM~;wy dk vè;;u dj fy;k gSA vr% vki xf.kr esa ewyHkwr
lafØ;kvksa ds ckjs esa tkurs gSaA ;g lafØ;k,a la[;kvksa dk ;ksx] O;odyu] xq.kk vkSj Hkkx gSaA
;fn ,slk gS rks vki la[;kvksa ds ckjs esa dkiQh tkudkjh j[krs gSaA chtxf.kr esa] ge la[;kvksa
vkSj fpg~uksa dk iz;ksx dFkuksa dks n'kkZus ds fy, djrs gSaA nwljs 'kCnksa esa] ge ;g dg ldrs
gSa fd chtxf.kr] vadxf.kr dk O;kid :i gS] ftlesa la[;kvksa ds lkFk v{kjksa dk iz;ksx
Hkh gksrk gSA

chtxf.kr esa la[;kvksa ds lkFk fpg~uksa&tSls fd x, y, z bR;kfn dk iz;ksx djrs gSaA ;s fpg~u
Hkh la[;kvksa dks n'kkZrs gSaA fpg~uksa dk iz;ksx ifj.kkeksa dks la{ksi rFkk O;kid :i esa fy[kus
esa gekjh lgk;rk djrk gSA okLrfod thou esa] ge chtxf.kr dh fof/;ksa dk iz;ksx nh xbZ
lwpuk ls fdlh leL;k dks gy djus esa djrs gSa] tc gesa ,d ;k nks vKkr la[;k,a nh xbZ
gksaA

bl ikB ls vki lh[ksaxs %

 la[;kvksa dks v{kjksa }kjk n'kkZuk

 ,d la[;k dk v{kj }kjk xq.kk ;k Hkkx

 ltkrh; inksa dk ;ksx vkSj O;odyu

 nks v{kjksa dk xq.kk

4-1 vpj vkSj pj

nSfud thou dh ifjfLFkfr;ksa esa vkius ns[kk gS fd ,d ?kaVs esa feuVksa dh la[;k 60 gS] ,d
lIrkg esa fnuksa dh la[;k 7 gS] ,d o"kZ esa eghuksa dh la[;k 12 gSA bu lHkh lwpukvksa esa
eku fuf'pr gSaA

vkb, vc ge dqN u, fopkjksa dh [kkst djsaA vki ;g Hkh tkurs gSa fd o"kZ ds lHkh eghuksa
esa fnuksa dh la[;k leku ugha gksrhA dqN eghus 30 fnuksa ds gksrs gSa rFkk dqN 31 fnuksa ds
rFkk iQjojh ekl esa 29 ;k 28 fnu gksrs gSaA iQjojh ekl esa 29 ;k 28 fnu dk gksuk bl
ij fuHkZj djrk gS fd o"kZ yhi o"kZ gS ;k ughaA D;k vki lksprs gSa fd ;g mnkgj.k igys
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rhu mnkgj.kksa ls fdl izdkj fHkUu gSA igys rhu mnkgj.kksa esa eku fuf'pr Fks rFkk lHkh bUgsa
tkurs gSaA eghuksa okys mnkgj.kksa esa iQjojh ds vfrfjDr 'ks"k eghuksa ds fnuksa dh la[;k fuf'pr
gS] tks fd o"kZ ds izdkj ls Lora=k gSA bu lHkh dks la[;k ls n'kkZ;k tk ldrk gSA ;s lHkh
mnkgj.k fuf'pr la[;kvksa ds mnkgj.k gSaA ;g fuf'pr la[;k,a vpj jkf'k dgykrh gSaA

,d vpj dk lnk fuf'pr la[;kRed eku gksrk gSA

ijarq iQjojh ds fnuksa dh la[;k rd rc Kkr ugha gksrh] tc rd mldk o"kZ Kkr u gksA D;k
vki dksbZ nwljk mnkgj.k lksp ldrs gSa] ftlesa fuf'pr eku u gks\ D;k vkius fHkUu&fHkUu
nqdkuksa esa ,d gh oLrq ds ewY;ksa dh tkap dh gS\ ;g lHkh nqdkuksa esa ,d ugha gksxh] ,slk
laHko gSA blh izdkj lHkh le; ij lHkh LFkkuksa dk rkieku leku ugha gksxkA ;g fnu vkSj
jkr ds le; esa fHkUu gSA

vr% iQjojh ds fnuksa dh la[;k] fHkUu&fHkUu nqdkuksa ij oLrq dk ewY;] fHkUu&fHkUu le;
vkSj LFkkuksa ij rkieku ,d fuf'pr la[;k }kjk fu/kZfjr ugha gksrsA ;s pj dgykrs gSaA

,d pj ds fHkUu&fHkUu la[;kRed eku gks ldrs gSaA

pjksa dks v{kjksa x, y, z, ... bR;kfn }kjk izdV fd;k tkrk gSA

fVIi.kh % ,d pj dk fu/kZj.k djus okys v{kj dks ewyk{kj la[;k dgrs gSaA

vkb, ge fuEufyf[kr fLFkfr dk voyksdu djsa] tgka ij vkidks ,d v{kj dh vko';drk
gksxhA

eku yks fd vkids ikl dqN VkWfiQ;ka gSaA VkWfiQ;ksa dh okLrfod la[;k vKkr gSA ;fn ge
blesa 5 vkSj VkWfiQ;ka feyk nsa] rks vkids ikl fdruh VkWfiQ;ka gksaxh\

;g gkasxh (VkWfiQ;ksa dh la[;k + 5) VkWfiQ;ka

;fn vki buesa ls 3 VkWiQh [kk ysa] rks vkids ikl tks VkWfiQ;ka cpsaxh] og gSa %

(VkWfiQ;ksa dh la[;k + 5 & 3) VkWfiQ;ka

vFkkZr~ (VkWfiQ;ksa dh la[;k + 2) VkWfiQ;ka

;fn vkids ikl vkjaHk esa 7 VkWfiQ;ka gksrha] rks var esa vkids ikl (7 + 2) VkWfiQ;ka cprhaA
blh izdkj ;fn vkids ikl vkjaHk esa 10 VkWfiQ;ka gksrha] rks vkids ikl var esa (10 + 2)
VkWfiQ;ka cprhaA D;k vki crk ldrs gSa fd ;fn vkjaHk esa vkids ikl 8 VkWfiQ;ka gksrha] rks
var esa vkids ikl fdruh VkWfiQ;ka cprha\ mÙkj cM+k ljy gS (8 + 2) VkWfiQ;kaA

;g la[;k ^VkWfiQ;ksa dh la[;k* ij fuHkZj djrh gS] tks vkids ikl vkjaHk esa FkhA D;ksafd
VkWfiQ;ksa dh og la[;k vKkr gS] tks vkjaHk esa Fkh] rks VkWfiQ;ksa dh la[;k dks ckj&ckj fy[kus
ds LFkku ij ge bls n }kjk izdV djrs gSa] tcfd n dksbZ la[;k gSA vr% var esa cph VkWfiQ;ksa
dh la[;k n + 2 gksxh] tcfd n vkjaHk esa VkWfiQ;ksa dh la[;k dks n'kkZrk gSA n ,d pj jkf'k
dgykrh gSA vr% ,d v{kj (;k pj) dks ml la[;k ds fy, iz;ksx fd;k tk ldrk gS]
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ftldk okLrfod eku vKkr gSA nwljs 'kCnksa esa chtxf.kr esa] v{kj] la[;kvksa dks n'kkZrs gSaA

blh izdkj iQjojh ds fnuksa dh la[;k] ,d oLrq dk fHkUu&fHkUu nqdkuksa ij ewY;] fHkUu&fHkUu
le; vkSj LFkkuksa ij rkeikuksa dks Øe'k% d, p vkSj t }kjk n'kkZ;k tk ldrk gSA ;g vko';d
ugha gS fd ge 'kCn dk izFke v{kj gh ysaA vki bls fdlh Hkh v{kj }kjk izdV dj ldrs
gSaA

vkb, vc ge fuEufyf[kr fLFkfr;ksa dks v{kjksa }kjk O;Dr djsaA

4-2 ,d la[;k dk nqxquk

vadxf.kr esa] ;fn vkidks 5 dk nqxquk ;k nks xquk Kkr djus ds fy, dgk tk, rks vkidk
mÙkj D;k gksxk\

fcuk fgpfdpkgV ds vki dg ldrs gSa fd ;g 10 gS] ftls 2 × 5 }kjk O;Dr fd;k tk
ldrk gSA

blh izdkj 4 dk nks xquk 2 × 4 ;k 8 gS rFkk 10 dk nks xquk 2 × 10 ;k 20 gSA

vkb, bls ge lkj.kh :i esa fy[krs gSa %

fdrus xquk nh xbZ la[;k eku

2 xquk 1 2 × 1

2 2 × 2

3 2 × 3

-- --

10 2 × 10

----

D;k vki bl lkj.kh esa izfr:i dks ns[krs gSa\ vki ik,axs fd 2 dks lnSo laxr la[;k Øe'k%
1] 2] 3] ---] 10 (tks fd nh xbZ la[;k gS) ls xq.kk fd;k tk jgk gSA

vFkkZr~ 2 × 1

2 × 2

2 × 3

---

2 × 10

---
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vr% ge dg ldrs gSa fd vKkr la[;k dk nqxquk

= 2 × vKkr la[;k

vkb, ge vKkr la[;k dks n }kjk izdV djsaA

rc vKkr la[;k dk nks xquk = 2 × n = 2n

,d la[;k vkSj ,d v{kj ds xq.kk ;k nks v{kjksa ds xq.kk dks izk;% muds chp xq.kk ds fpg~u
ds fcuk fy[kk tkrk gSA

izk;% ge la[;k vkSj v{kj (pj) ;k nks v{kjksa (pjksa) ds chp xq.kk
dk fpg~u ugha fy[krsA

vc ,d la[;k ds nks xquk ds LFkku ij ge la[;k dk rhu xquk Kkr djuk pkgsa] rks bldk
D;k izfr:i gksxk\ igys dh rjg ^vKkr la[;k* n dks 3 ls xq.kk fd;k tk,xkA gesa
3 × n izkIr gksxkA bls 3n }kjk Hkh izdV fd;k tk ldrk gSA

vc vki lksfp, fd la[;k n dk 6 xquk ikus ds fy, D;k izfr:i gksxk\

vkb, vc ge ,d mnkgj.k vkSj ysaA ekuk fd vkids ikl 12 ehVj yach NM+ gSA

;fn vki bldks nks leku Hkkxksa esa dkVsa] rks izR;sd Hkkx dh yackbZ D;k gksxh\

izR;sd Hkkx 6 ehVj yack gksxkA

6 ehVj dks 12 ÷ 2 ehVj vFkok 
1

12
2

×  ehVj }kjk Hkh izdV fd;k tk ldrk gS] tks fd

NM+ dh yackbZ gSA

;fn ge NM+ dh yackbZ dks n eku ysa] rks NM+ dh yackbZ dk 
1

2
 Hkkx = 

1
n

2
 gksxkA

blh izdkj n dk 
1

3
 ;k ,d&frgkbZ Hkkx = 

1
n

3

vkSj 
1

4
 Hkkx = 

1
n

4
 gksxkA

4-3 ,d oxZ dk ifjeki

vkb, ge fuEufyf[kr mnkgj.k ij fopkj djsaA izfrfnu oSadVs'k vius ?kj ds ikl ,d
oxkZdkj ikdZ esa izkr% dh lSj dks tkrk gSA og izfrfnu ikdZ ds pkjksa vksj dk ,d pDdj
yxkrk gSA ;fn ikdZ dh izR;sd Hkqtk dh yackbZ 1 fd-eh- gks] rks D;k vki bldh x.kuk dj
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ldrs gSa fd og izR;sd lqcg fdruh nwjh pyrk gS\ ;g nwjh tkuus
ds fy, vki pkjksa Hkqtkvksa dh yackb;ksa dk ;ksx Kkr djrs gSaA bl
voLFkk esa ikdZ dh pkjksa Hkqtkvksa dh ekiksa dk ;ksx

= (1+1+1+1) fd-eh-

= 4 fd-eh-

vr% oSadVs'k izfrfnu 4 fd-eh- pyrk gSA

bl oxZ dh pkjksa Hkqtkvksa dh yackb;ksa dk ;ksx bldk ifjeki dgykrk gSA

bl mnkgj.k esa oSadVs'k }kjk pyh xbZ dqy nwjh

= oxkZdkj ikdZ dk ifjeki

= 4 fd-eh-

;fn ikdZ dh izR;sd Hkqtk 2 fd-eh- gksrh] rc bldk ifjeki (2+2+2+2) fd-eh- = 8 fd-
eh- gksrk] tks fd yackbZ 2 fd-eh- dk 4 xquk gSA

iqu% ;fn ikdZ dh izR;sd Hkqtk dh yackbZ 5 fd-eh- gksrh] rks bldk ifjeki (5+5+5+5)

fd-eh- = 20 fd-eh- gksrk] tks fd yackbZ 5 fd-eh- dk 4 xquk gSA

vkb, vc ge fHkUu&fHkUu yackb;ksa okyh Hkqtk ds oxks± ds ifjekiksa dh x.kuk djsa%

Hkqtk dh yackbZ 1 fd-eh- 2 fd-eh- 5 fd-eh- 10 fd-eh-

ifjeki 4 fd-eh- 8 fd-eh- 20 fd-eh- 40 fd-eh-

;fn vki bl izfr:i dk voyksdu djsa] rks vki ik,axs fd ;g izR;sd voLFkk esa Hkqtk dh
yackbZ dk 4 xquk gSA

4 fd-eh- dks 4 × 1 fd-eh- fy[kk tk ldrk gSA

8 fd-eh- dks 4 × 2 fd-eh- fy[kk tk ldrk gSA

20 fd-eh- dks 4 × 5 fd-eh- fy[kk tk ldrk gAS

40 fd-eh- dks 4 × 10 fd-eh- fy[kk tk ldrk gSA

vr% ;fn ge oxZ dh Hkqtk dh yackbZ dks L }kjk izdV djsa rks oxZ dk ifjeki
4 × (Hkqtk dh yackbZ) = 4L gksxkA

L Hkqtk okys oxZ dk ifjeki = 4L

vPNh rjg le>us ds fy,] ge dqN mnkgj.k gy djrs gSaA

fp=k 4-1
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mnkgj.k 4-1 % v{kjksa ds iz;ksx }kjk fuEu fLFkfr;ksa dks O;Dr dhft,%

(a) jeu dh vk;q mldh NksVh cgu dh orZeku vk;q dh nks xquh gS

(b) ,d NM+ dh yackbZ dk ,d&pkSFkkbZ

(c) ,d cPps dk fdjk;k nks LVs'kuksa ds chp dh nwjh ds fdjk;s dk 
1

2
 Hkkx

gy% (a) ekuk jeu fd NksVh cgu dh vk;q = x o"kZ

∴ jeu dh orZeku vk;q = 2 × (NksVh cgu dh orZeku vk;q)

= 2 × (x o"kZ)

= 2x o"kZ

(b) ekuk NM+ dh yackbZ = L

NM+ dh yackbZ dk ,d&pkSFkkbZ = 
1

4
 × (NM+ dh yackbZ)

= 
1

L
4

×

= 
1

L
4

(c) ekuk nks LVs'kuksa ds chp dk fdjk;k = R #i;s

cPps ds fy, fdjk;k = fdjk;s dk 
1

2
 Hkkx = 

1
R

2
×  #i;s

= 
1

R
2

#i;s

ns[ksa vkius fdruk lh[kk 4-1

1- v{kjksa dk iz;ksx djds fuEufyf[kr voLFkkvksa dks O;Dr dhft,%

(a) ,d o`Ùk dk O;kl bldh f=kT;k dk nqxquk gksrk gSA

(b) fdlh O;fDr dh vk;q dk ,d&frgkbZA

(c) ;fn vki ,d fd-xzk- pkoy dk ewY; tkurs gks] rks 5 fd-xzk- pkoy dk ewY; Kkr djksA
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4-4 v{kjksa vkSj la[;kvksa ij ekSfyd lafØ;k,a

vki la[;kvksa esa ekSfyd lafØ;k,a ladyu (;ksx)] O;odyu] xq.kk vkSj Hkkx dks vadxf.kr
esa igys gh tkurs gSaA vki lqxerk ls dg ldrs gSa fd 2 vkSj 3 dk ;ksx 5 gSA 5 vkSj 3
dk varj 5 & 3 = 2 gS rFkk 5 vkSj 2 dk xq.kuiQy 5 × 2 = 10 gSA ge bu lafØ;kvksa
dks chtxf.kr esa Hkh dj ldrs gSa] ijarq buds fu:i.k fHkUu gSaA vkb, ns[ksa fd ;g dSls fd;k
tk ldrk gSA

4-4-1 ladyu vkSj O;odyu

eku yhft, fd vkius cktkj ls viuh cgu ds fy, 3 xqCckjs
vkSj 2 f[kykSus [kjhnsA ;fn 3 xqCckjksa dk ewY; 3 #i;s gks vkSj
2 f[kykSuksa dk ewY; 10 #i;s gks] rks D;k vki x.kuk dj ldrs
gSa fd vkius [kjhnkjh ij fdruk /u O;; fd;k\

mÙkj tkuus ds fy, vkidks 3 xqCckjksa ds ewY; esa 2 f[kykSuksa ds
ewY; dk ;ksx djuk gSA

vFkkZr~ 3 #i;s + 10 #i;s = 13 #i;s

vkb, ge ns[ksa fd ;fn 3 xqCckjksa dk ewY; cnyrk jgs] ijarq 2 f[kykSuksa dk ewY; fLFkj gks
rks D;k gksxk\

3 xqCckjksa dk ewY; 2 f[kykSuksa dk ewY; dqy O;;

(i) ` 6 ` 10 ` 16

(ii) ` 10 ` 10 ` 20

(iii) ` 12 ` 10 ` 22

;fn vki izfr:i dk voyksdu djsa] rks vki ik,axs fd 3 xqCckjksa ds cnyrs ewY; ds dkj.k
(D;ksafd 2 f[kykSuksa dk ewY; ogh gS) dqy O;; ,d leku ugha gSA D;ksafd 3 xqCckjksa dk ewY;
cnyrk gS] rks ge bls v{kj ` x eku ysa] tcfd x pj gSA

dqy O;; = ` x + ` 10 = ` (x + 10)

chtxf.kr esa pj vkSj la[;k 10 ds ;ksx dks x + 10 ;k 10 + x fy[kk tkrk gSA (vadxf.kr
esa ;ksx dk Øe cnyus okys xq.k&/eZ dks ;kn djks)A blh izdkj la[;k 7 ls t vf/d la[;k
= 7 + t ;k t + 7

vc ge iqu% vius mnkgj.k dks ysrs gSa vkSj f[kykSuksa ds ewY; dks Hkh cnyrs gSaA

3 xqCckjksa dk ewY; 2 f[kykSuksa dk ewY; dqy O;;

(i) ` x ` 12 ` x + ` 12 = ` (x + 12)

(ii) ` x ` 16 ` x + ` 16 = ` (x + 16)

(iii) ` x ` 20 ` x + ` 20 = ` (x + 20)

fp=k 4-2
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bl voLFkk esa f[kykSuksa ds cnyrs ewY; ds dkj.k dqy O;; ,d leku ugha gS] D;ksafd 2

f[kykSuksa dk ewY; cny jgk gS] bls ge nwljs v{kj ekuk ` y }kjk izdV djrs gSaA

dqy O;; ` x + ` y = ` (x + y) gksxkA

nks pjksa x vkSj y ds ;ksx dks x + y fy[kk tkrk gSA

la[;kvksa esa ?kVkus dh fØ;k dks ;kn dhft,A ;gka ij 15 & 3] 15 ls 3 de la[;k dks
n'kkZrk gS ;k 15 esa ls 3 ?kVkus dks n'kkZrk gSA blh izdkj chtxf.kr esa] v{kj y vkSj 3 ds
varj ;k y ls 3 de la[;k dks (y & 3) }kjk n'kkZ;k tkrk gSA nwljs 'kCnksa esa] vpj jkf'k 3
dks y esa ls ?kVkdj (y & 3) izkIr gksrk gSA blh izdkj ,d pj x esa ls nwljs pj y dks ?kVkus
ij izkIr la[;k dks x – y }kjk n'kkZ;k tkrk gSA

4-4-2 xq.kk vkSj Hkkx

ge tkurs gSa fd x ds rhu xqus dks 3x }kjk izdV djrs gSa vkSj t ds 5 xqus dks 5t }kjk izLrqr
djrs gSaA ;g ,d pj jkf'k dks fdlh la[;k ls xq.kk ds mnkgj.k gSaA chtxf.kr esa ge pj
vkSj la[;k ds chp ;k nks pjksa ds chp xq.kk dk fpg~u ugha fy[krsA

[kaM 4-2 esa geus lh[kk gS fd n ds nqxqus dks 2n }kjk fy[krs gSaA

vkb, nsf[k, fd la[;k n dk 1] 3] 4, 5] --- 10 xquk D;k gksxkA

nh xbZ la[;k fdruh ckj eku

n 1 1 × n

3 3 × n

4 4 × n

5 5 × n

.... ....

.... ....

10 10 × n

D;k vki Åij nh xbZ lkj.kh esa dksbZ izfr:i ns[krs gSa\ vki ik,axs fd 1] 3] 4] 5] --- 10

dks lnk la[;k n ls xq.kk fd;k tkrk gSA vr% ̂ fdruh ckj* dh cnyrh gqbZ la[;k ls nh xbZ
la[;k dks xq.kk djus ij la[;k dk eku ,d gh ugha gksrkA ^fdruh ckj* dh la[;k pj gS]
vr% bls nwljs pj m }kjk izdV djrs gSaA

nks pjksa m vkSj n dk xq.kuiQy mn gksrk gSA

vkius vadxf.kr esa nks la[;kvksa esa foHkktu fØ;k dks i<+k gSA nks la[;kvksa dks Hkkx nsus ij]

tSls fd 25 ÷ 2] 25 dks 2 ls Hkkx nsus dks n'kkZrk gS rFkk bls 
25

2
 (25 cVk 2) fy[kk

tkrk gSA
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blh izdkj chtxf.kr esa] fdlh v{kj dks fdlh la[;k ls ;k ,d v{kj dks nwljs v{kj ls
Hkkx nsus ds fy, fpg~u ÷ dk iz;ksx djrs gSaA

x ÷ 6 dks x Hkkx 6 i<+k tkrk gS rFkk bls 
x

6
 }kjk n'kkZ;k tkrk gSA blh izdkj 10 ÷ y

dks 
10

y  }kjk n'kkZrs gSa rFkk bls 10 Hkkx y i<+rs gSaA

tc fdlh x dks y }kjk Hkkx nsrs gSa rks bls ge 
x

y  }kjk n'kkZrs gSa rFkk bls x Hkkx y i<+rs

gSaA

4-5 in vkSj xq.kkad

,d la[;k] ,d ewyk{kj la[;k ;k la[;kvksa rFkk ewyk{kj la[;kvksa esa xq.kk vkSj Hkkx ds
la;kstu dks in dgrs gSaA

inksa ds mnkgj.k gSa% 5, x, –3x, vkSj 
5

x

,d in esa pj ds vfrfjDr fpg~u ds lkFk la[;k dks in esa pj dk xq.kkad dgrs gSaA

mnkgj.kkFkZ% &3x esa x dk xq.kkad &3 gSA blh izdkj 
x

3
 esa x dk xq.kkad 

1

3
 gS] ijarq  

5

x

esa]  
1

x
 dk xq.kkad 5 gS] D;kafd 

5

x
 dks 

1
5

x
 × 
 

 fy[k ldrs gSaA

4-6 ltkrh; rFkk fotkrh; in

vki 2 lscksa vkSj 3 lscksa dks feykdj 5 lsc dg ldrs gSa] tcfd vki 2 dsyksa vkSj 1

f[kykSus dks bdV~Bk ugha dj ldrs gSaA blh izdkj x vkSj 2x ltkrh; gSa vkSj ge mUgsa bdV~Bk
dj ldrs gSa] ijarq 2x vkSj 3y fotkrh; gSa rFkk budk ;ksx 2x + 3y gSA

x
x,3x,

3
 inksa ij è;ku nks] tgka fd izR;sd esa v{kj la[;k (pj) x gSA bUgsa ge ltkrh;

in dgrs gSaA

vr% nks ;k vf/d in ltkrh; dgykrs gSa] ;fn muesa pj leku gkas] pkgsa muds xq.kkad dqN
Hkh gksaA

nks ;k vf/d in ltkrh; dgykrs gSa ;fn og vf/d&ls&vf/d dsoy la[;kRed
xq.kkadksa esa gh fHkUu gksaA
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inksa 3t vkSj 7z dks ns[kksA buesa pj jkf'k;k¡ fHkUu gSa] bUgsa fotkrh; in dgrs gSaA

in] ftuesa pj leku u gksa] fotkrh; in dgykrs gSaA

mnkgj.k 4-2 % fuEu dks la[;k vkSj v{kjksa ds iz;ksx }kjk O;Dr dhft,%

(i) nks la[;kvksa p vkSj q dk ;ksx dhft,A

(ii) z ls 2 ?kVkb,A

(iii) 7 vkSj z ds xq.kuiQy esa 3 ;ksx dhft,A

(iv) x dks 3 ls xq.kk dj xq.kuiQy esa ls 2 ?kVkb,A

(v) p vkSj q ds varj dks 3 ls Hkkx dhft,A

gy % (i) vHkh"V ;ksx p + q gSA

(ii) vHkh"V O;odyu z – 2 gSA

(iii) 7 vkSj z dk xq.kuiQy 7z gS vkSj 3 tksM+us ij ;g 7z + 3 gks tk,xkA

(iv) x vkSj 3 dk xq.kuiQy 3x gS] blesa ls 2 ?kVkus ij 3x & 2 vk,xkA

(v) p vkSj q dk varj p – q gSA

p – q dks 3 ls Hkkx djus ij ;g 
p q

3

−
 gksxkA

p q

3

−
 vHkh"V mÙkj gSA

mnkgj.k 4-3 % fuEu esa izR;sd in ds xq.kkad fyf[k,%

3
3z, 5t, q,7.5m

5
−

gy % in 3z esa z dk xq.kkad 3 gS] D;ksafd blesa dsoy z gh pj jkf'k gS rFkk 3 ,d la[;k
gSA

in &5t esa] t dk xq.kkad &5 gSA

inksa 
3

q
5

 vkSj 7.5 m esa q vkSj m ds xq.kkad Øe'k% 
3

5
 vkSj 7-5 gSaA

vki ns[krs gSa fd xq.kkad fpg~u ds lkFk ysrs gSaA
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mnkgj.k 4-4 % fuEufyf[kr inksa ds ;qXeksa esa ltkrh; rFkk fotkrh; inksa dh igpku
dhft,A

(i) 7d vkSj 
1

d, 3x
7

 vkSj 
3 7

y, q
5 10

−  vkSj 
1

q
5

−

(ii) b vkSj 
1 1

a, m
3 4

−  vkSj 
2

m, y
3

 vkSj 
1

z
2

gy % (i) ltkrh; in gSa % 7d vkSj 
1 7

d; q
7 10

 vkSj 
1

q
5

−

tcfd fotkrh; in gSa 3x vkSj 
3

y
5

−

(ii) 
1

m
4

 vkSj m ltkrh; gSa rFkk b vkSj 
1 2

a, y
3 3

−  vkSj 
1

z
2

 fotkrh; gSaA

4-6-1 ltkrh; inksa dk ladyu

ltkrh; inksa dk ladyu djrs le; gesa izR;sd in ds xq.kkadksa dk ;ksx djuk gksrk gSA vki
fuEufyf[kr fu;eksa ij è;ku nhft,%

mnkgj.kkFkZ (+5) + (+3) = 5 + 3 = 8

(+5) + (–3) = 5 – 3 = 2

(–5) + (+3) = &5 + 3 = –2

(–5) + (–3) = &5 – 3 = 8

mnkgj.k 4-5 % izR;sd esa inksa dk ;ksx Kkr dhft,%

(i) x, 2x

(ii) 5x, –2x

gy % (i) x vkSj 2x esa x ds xq.kkad Øe'k% 1 vkSj 2 gSaA

xq.kkadksa dk ;ksx =1+2=3

∴ x + 2x = (1 + 2) x = 3x

∴ vHkh"V ;ksx = 3x
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(ii) 5x vkSj –2x esa x ds xq.kkad Øe'k% 5 vkSj &2 gSaA

xq.kkadksa dk ;ksx = 5 + (&2) = 5 & 2 = 3

∴ 5x + (–2x) = (5 – 2) x = 3x

4-6-2 lthrk; inksa dk O;odyu

ltkrh; inksa dk O;odyu] inksa ds ladyu dh Hkkafr fd;k tkrk gSA O;odyu esa fuEu
fu;eksa dk ikyu gksrk gS%

mnkgj.kkFkZ % (+5)&(++++++++3) = 5&3

(+5)&(&3) = 5+3=8

(&5)&(+3) = &5&3=&8

(&5)&(&3) = &5+3=&2

mnkgj.k 4-6% fuEufyf[kr esa ls izR;sd esa] igys in esa ls nwljs in dks ?kVkb,%

(i) x, 2x

(ii) 5x, –2x

gy % (i) x vkSj 2x esa x ds xq.kkad Øe'k% 1 vkSj 2 gSaA

xq.kkadksa dk varj = 1&2 = &1

∴ x – 2x = (1 – 2) x = – x

∴ vHkh"V varj = –x

(ii) 5x vkSj –2x esa x ds xq.kkad Øe'k% 5 vkSj &2 gSaA

xq.kkadksa dk varj = 5 & (&2) = 5 + 2 = 7

∴  5x – (–2x) = (5 + 2)x = 7x

4-6-3 pjksa dh xq.kk

vki tkurs gSa fd xq.kk ckj&ckj ;ksx dh fØ;k dk nwljk :i gSA vr% ;ksx lafØ;k ds fu;e
xq.kk esa Hkh lR; gSaA vkius ;g Hkh i<+k gS fd tc la[;k dks mlh la[;k ls xq.kk fd;k tkrk
gS] rks bls ?kkrkad :i esa Hkh fy[k ldrs gSaA

vr% 3 × 3 dks 32 }kjk izdV fd;k tk ldrk gSA

bls ^3 dh ?kkr 2* i<+k tkrk gSA

4 × 4 × 4 dks 43 }kjk fy[kk tkrk gSA bls 4 dh ?kkr 3 i<+k tkrk gSA
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blh izdkj chtxf.kr esa]

x × x = x2 bls x oxZ ;k x dh ?kkr 2 i<+k tkrk gSA

y × y × y × y = y4 vkSj bls y dh ?kkr 4 i<+k tkrk gSA

x2 esa] x dks vk/kj vkSj 2 dks ?kkrkad ;k x dh ?kkr dgrs gSaA y4 esa] y vk/kj vkSj 4 dks
y dh ?kkr dgrs gSaA Åij ds mnkgj.kksa esa] dsoy ,d pj jkf'k gSA vkb, ge nks ;k vfèkd
mu inksa dk xq.kk djus dh izfØ;k lh[ksa] tgka ij nks vkSj vf/d pj jkf'k;ka gksaA

mnkgj.k ds fy, 3x × 5x × y × z

vkidks fuEu fof/ viukuh gksxh %

(i) lHkh la[;kvksa dks fpg~uksa lfgr xq.kk dhft, 3 × 5 = 15

(ii) vkorhZ pjkadksa dh igpku dhft, 15x × x × y × z esa x vkorhZ pjkad gSA

(iii) mlh pj ds ?kkrkadksa dk ;ksx dhft,  15x1+1 yz (x × x = x1+1 = x2)

gesa vHkh"V xq.kuiQy 15x2yz izkIr gqvkA

blh izdkj –7x × y2 × 5z dk xq.kuiQy

= {–7 × 5}x × y2z

= –35 xy2z

vki ns[ksaxs fd la[;kvksa dk xq.kk fuEu fu;eksa dk ikyu djrk gS%

(+) × (+) = (+) mnkgj.kkFkZ % (+2)×( ++3) = +6

(+) × (–) = – (+2)×(&3) = &6

(–) × (+) = – (&2)×(+3) = &6

(–) × (–) = + (&2)×(&3) = +6 bR;kfn

mnkgj.k 4-7 % izR;sd esa inksa dk xq.kuiQy Kkr dhft,%

(a) 4x vkSj 3y

(b) 25p vkSj 
1

p
5

−

(c) 22
r

3
−  vkSj –3 r3

(d) 
2

s
3

−  vkSj 
3

t
2

−
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gy%

(i) vHkh"V xq.kuiQy = 4x × 3y

= (3 × 4) x × y = 12 xy

(ii) vHkh"V xq.kuiQy = 25p × 
1

p
5

 − 
 

= 
1 11

25 p
5

+  × −  
  

= –5 p2 
1

25 5
5

  ∴ × − = −    

(iii) vHkh"V xq.kuiQy = 
2 32

r ( 3r )
3

− × −

= 
2 32

( 3) r
3

+− × − 
 

= 2 r5

(iv) vHkh"V xq.kuiQy = 
2 3

s t
3 2

 − × − 
 

= 
2 3

st
3 2

−  × −  
  

= st

ns[ksa vkius fdruk lh[kk 4-2

1- fuEufyf[kr xq.kuiQy dks izlkj :i esa fyf[k,%

(a) 3x3 (b) 8a2b (c) –7a2bc3

2- fuEufyf[kr esa inksa dks xq.kk dhft,%

(a) 2q2, 11t3

(b) 2m3, –3t

(c) –2y2,   
21

z
2

(d) 
21

b ,
3

− – 12a2



chtxf.kr ls ifjp;

 81xf.kr  81

ekWM~;wy - II
chtxf.kr

fVIi.kh

vkb, nksgjk,a

 ,d vpj jkf'k dk fuf'pr eku gksrk gSA

 pj ds fHkUu&fHkUu eku gksrs gSaA

 pj dks n'kkZus ds fy, v{kjksa x, y, z, ... dk iz;ksx djrs gSaA

 izk;% ge la[;k vkSj pj ds chp xq.kk dk fpg~u ugha yxkrsA blh izdkj nks pjksa ds chp
Hkh xq.kk dk fpg~u ugha yxkrsA

 ,d in esa pj dks NksM+dj fpg~u lfgr la[;k dks pj dk xq.kkad dgrs gSaA

 nks in ltkrh; gksrs gSa] ;fn os vf/d&ls&vf/d dsoy la[;kRed xq.kkad esa fHkUu gksaA

 nks in fotkrh; gksrs gSa] ;fn os pj esa fHkUu gksaA

 nks ltkrh; inksa ds ladyu vkSj O;odyu esa muds laxr la[;kRed xq.kkadksa dks tksM+k
;k ?kVk;k tkrk gSA

 fdlh in 3x2 esa 3 dks x2 dk xq.kkad dgk tkrk gS] x2 esa x dks vk/kj vkSj 2 dks x
dh ?kkr dgrs gSaA

 nks ;k vf/d pjksa dks xq.kk djrs le; fuEu pj.kksa dks djuk gksrk gS%

(i) lHkh xq.kkadksa dks fpg~uksa lfgr xq.kk djks]

(ii) ,d gh pj ds ?kkrkadksa dk ;ksx djks]

(iii) nwljs pjksa dks oSlk gh j[kks] tSls os gSaA

vkb, vH;kl djsa

1- fuEufyf[kr dks dFkuksa esa fyf[k,%

(a) 7x (b) x +5 (c) 
x

3
(d) a + 2b

(e) 7x – 11

2- fjDr LFkkuksa dh iwfrZ dhft,%

(a) ,d yM+dh dh vk;q x o"kZ gSA 2 o"kZ ds ckn mldh vk;q ---------- o"kZ gksxhA

(b) fouhr dh vk;q x o"kZ gSA y o"kZ ds ckn mldh vk;q ---------- o"kZ gksxhA

(c) ,d yM+ds dh vk;q y o"kZ gSA 5 o"kZ igys mldh vk;q ---------- o"kZ FkhA
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(d) fot; us vius tUefnu ij ^x* VkWfiQ;kWa ^y* cPpksa esa ckaVhA izR;sd cPps dks
---------- VkWiQh feyhA

(e) izhfr dh vk;q vatq dh vk;q ds rhu xqus ls 2 o"kZ vf/d gSA ;fn vatq dh orZeku
vk;q t o"kZ gS] rks izhfr dh vk;q ---------- o"kZ gSA

3- fuEufyf[kr fLFkfr;ksa dks ekSfyd lafØ;kvksa }kjk O;Dr dhft,%

(a) x vkSj t ds ;ksx esa ls 5 ?kVkb,A

(b) q ds rhu xqus esa p dk 2 xquk tksfM+,A

(c) a vkSj b ds xq.kuiQy ds rhu xqus dks d ds vk/s esa tksfM+,A

(d) l vkSj m ds varj dks p vkSj q ds varj ls Hkkx nhft,A

4- fuEufyf[kr esa ls ltkrh; rFkk fotkrh; inksa dks igpkfu,%

(a) x, –2x (b) x, –6z (c) 
1

2
x, – 3y

(d) 
1 1

n, n
3 5

−  (e) 2x2, 3x    (f) 5y2, –7y2

5- fuEufyf[kr esa inks dk ;ksx dhft,%

(a) 
1

q,
2

1
q

2

(b) x, –2y

(c) 3a, –b, –2b

(d) 7, 3x, 2

6- fuEufyf[kr esa inksa dks xq.kk dhft,%

(a) p, r

(b) y, –x

(c) –a2, a

(d)
22 5x

x ,
5 2

− −
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 4-1

1- (a) o`Ùk dk O;kl = 2 × r = 2r tcfd r f=kT;k gSA

(b) ekuk ,d O;fDr dh vk;q y o"kZ gSA

∴ O;fDr dh vk;q dk 
1

3
 Hkkx 

1
y

3
= ×  o"kZ 

1
y

3
=  o"kZ

(c) ekuk 1 fd-xzk- pkoy dk Ø; ewY; = ` R

∴ 5 fd-xzk- pkoy dk Ø; ewY; = ` R × 5

        = ` 5R

ns[ksa vkius fdruk lh[kk 4-2

1- (a) 3 × x × x × x

(b) 8 × a × a × b

(c) –7 × a × a ×b × c × c × c

2- (a) 22q2t3 (b) –6m3t (c) –y2z2 (d) 4a2b2

vkb, vH;kl djsa

1- (a) x vkSj 7 dk xq.kuiQy (b) x vkSj 5 dk ;ksxiQy

(c) x dks 3 ls Hkkx (d) b ds nqxqus esa a dk ;ksx

(e) x ds 7 xqus esa ls 11 ?kVk

2- (a) x + 2 (b) x + y  (c) y – 5 (d) 
x

y (e) 3t + 2

3- (a) x + t – 5 (b) 3q + 2p (c) 
1

d 3ab
2

+ (d) 
(l m)

p q

−
−

4- ltkrh; ;qXe gSa % (a)] (d) vkSj (f)

fotkrh; ;qXe gSa % (b)] (c) vkSj (e)

5- (a) q (b) x – 2y  (c) 3a – 3b (d) 3x + 9

6- (a) pr (b) –xy     (c) –a3      (d) x3
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5

chth; O;atd ,oa lafØ;k,¡

tc vki dqN dguk pkgrs gSa] rks vius fopkj crkus ds fy, vki vfHkO;fDr iz;ksx esa ykrs
gSaA ^eSa xf.kr i<+rk gwa* fganh esa ,d vfHkO;fDr gSA ^4 + 10*] ^6 & 3* xf.krh; vfHkO;fDr
ds mnkgj.k gSaA bUgsa xf.krh; O;atd Hkh dgrs gSaA

Bhd blh izdkj 4x, x + y, ab – 8, a2x2 + yz chth; O;atdksa ds mnkgj.k gSaA

bl ikB esa vki i<+saxs%

 chth; O;atd ds in

 fdlh in] ftlesa nks vFkok vf/d pj gSa] ds xq.kkad

 fHkUu izdkj ds chth; O;atd

 pj ds fdlh fn, x, eku ds fy, O;atd dk eku Kkr djukA

 chth; O;atdksa ds ladyu vkSj O;odyu djus dh fof/;ka

(i) ltkrh; inksa ds lewg cukdj

(ii) LraHk fof/ ls

 nks chth; O;atdksa dk xq.kk djuk

5-1 chth; O;atd dh vo/kj.kk

vkb, fuEufyf[kr mnkgj.k ij fopkj djsaA vius nSfud thou esa vki dbZ ckj cktkj tkrs
gSaA eku yhft, fd vkius 2 fd-xzk- pkoy] 5 fd-xzk- vkVk vkSj 1 fd-xzk- pus dh nky
[kjhnh gSA ;g Hkh ekfu, fd pkoy dk Hkko  ` x izfr fd-xzk-] vkVs dk Hkko ` y izfr
fd-xzk- rFkk pus dh nky dk Hkko  ` z izfr fd-xzk- gSA D;k vki crk ldrs gSa fd vkius
dqy fdruh jkf'k O;; dh\ vkius] bu lHkh esa ` (2x + 5y + z) O;; fd,A

;gka 2x + 5y + z ,d chth; O;atd gSA vr% chth; O;atd pkj ewy lafØ;kvksa }kjk vpjksa
vkSj pjksa ds la;kstu ls izkIr gksrk gSA
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2x, 3t – 4s, p + 3q – 3n, x2y + y2z, x + 
1

x
, x2y2 + y2z2 – z2x2] lHkh chth; O;atdksa

ds mnkgj.k gSaA

O;atd x2y2 + y2z2 – z2x2 ij è;ku nsaA blesa x2y2 fpg~u ̂ +* ls vyx fd;k x;k gS] y2z2]
fpg~uksa ^+* rFkk ^&* ls vyx fd;k x;k gS vkSj z2x2 fpg~u ^&* }kjk vyx fd;k x;k gSA

chth; O;atd ds ̂ +* vFkok ̂ &* fpg~uksa }kjk vyx fd, x, Hkkx] blds in dgykrs gSaA

fVIi.kh % O;atd] ftlesa dksbZ fpg~u u gks] dks ^+* fpg~u ds lkFk ekuk tkrk gSA mnkgj.k
ds fy,] 2x dk vFkZ gS +2x bR;kfnA

vr% x2y2, y2z2 vkSj – z2x2 O;atd x2y2 + y2z2 – z2x2 ds in gSa vkSj budh la[;k 3 gSA

blh izdkj 3t – 4s esa inksa dh la[;k 2 gS vkSj ;s in 3t vkSj –4s gSaA

fuEufyf[kr mnkgj.kksa ls vkidks] chth; O;atd vkSj blds inksa dks le>us esa lgk;rk
feysxh%

chth; O;atd inksa dh la[;k in

–7x 1 –7x

2
q

f
+ 2

2
, q

f

3x2y – yz + 6 3 3x2y, – yz, 6

21
4t ft

2
+ 2

21
4t, ft

2

abc + 2fgh – af2 – bg2 – ch2 5 abc, 2fgh, –af2, –bg2, –ch2

ns[ksa vkius fdruk lh[kk 5-1

1- fuEufyf[kr chth; O;atdksa ds lHkh in vkSj inksa dh la[;k,¡ fyf[k,%

(i) 3t (ii) x2 + 3xy (iii) 
2

2

1
t 3t

t
+ +

(iv) a3 – b3 + 3 (v) ab + bc – ca (vi) x2 + y2 + z2 + 2hxy

5-2 nks vFkok vf/d pjksa okys in ds xq.kkad

,d pj okys in ds xq.kkad dh /kj.kk dks FkksM+k ;kn dhft,A blh /kj.kk dk vkSj foLrkj
fd;k tk ldrk gS] tcfd in esa ,d ls vf/d pj gksA bls fuEufyf[kr rjhds ls ns[kk tk
ldrk gSA
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in 15xy ij è;ku nhft,A bls 15 × x × y Hkh fy[k ldrs gSaA vr% 15, x, y blds xq.ku[kaM
gSaA 15 dks bldk la[;kRed xq.ku[kaM vkSj x, y dks blds pjkRed xq.ku[kaM dgrs gSaA buesa
ls fdlh ,d dks in ds 'ks"k xq.ku[kaMksa ds xq.kuiQy (fpg~u lfgr) dk xq.kkad dgrs gSaA

bl izdkj 15xy esa x dk xq.kkad 15y gS] 15 xy esa y dk xq.kkad 15x vkSj 15xy esa 5x

dk xq.kkad 3y gSA Bhd blh izdkj 
3

st
7

 esa t dk xq.kkad 
3

s
7

 gS vkSj 5x2y esa x2 dk xq.kkad

5y gSA ;fn vki chth; O;atd –3xyz + 5 dks ns[ksa] rks blds igys in –3xyz dks
–3 × x × y × z fy[kk tk ldrk gS] D;ksafd –3xyz ds xq.ku[kaM –3, x, y rFkk z  gSaA vc
bl O;atd dk nwljk in 5 gS vkSj blesa dksbZ pjkRed xq.ku[kaM ugha gSA bls vpj in
dgrs gSaA

chth; O;atd dk og in] ftlesa dksbZ pjkRed xq.ku[kaM ugha gks] vpj in
dgykrk gSA

mnkgj.k 5-1 % xq.kkad fudkfy,%

(a) t esa t dk (b) 2 22
m n

3
 esa m dk

(c) –25x3yz esa x2 dk (d) –25x3yz esa yz dk

(e) –25 x3yz esa 5xyz dk

gy % (a) in t ds xq.ku[kaM 1 rFkk t gSa vkSj bl dkj.k bls 1 × t  ds :i esa fy[kk tk
ldrk gSA vr% in 't' esa 't' dk xq.kkad 1 gSA

(b) 2 22
m n

3
 dks 

2

3
× m × m × n × n ds :i esa fy[kk tk ldrk gSA

vr% 2 22
m n

3
 esa m dk xq.kkad 22

mn
3

 gSA

(c) –25x3yz dks –25 × x × x × x × y × z ds :i esa fy[k ldrs gSaA

vr% –25x3yz esa x2 dk xq.kkad –25 xyz gSA

(d) mijksDr mnkgj.k (c) ls Li"V gS fd –25x3yz esa yz dk xq.kkad –25x3 gSA

(e) –25x3yz dks –5 × x × x × x × y × z × 5 ds :i esa Hkh fy[k ldrs gSaA

vr% –25 x3yz esa 5 xyz dk xq.kkad –5 x2 gSA
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5-3 chth; O;atd ds ltkrh; rFkk fotkrh; in

fiNys ikB esa geus i<+k Fkk fd ,d gh :i esa pj okys inksa dks ltkrh; in dgrs gSaA mnkgj.k
ds fy, 3a, 5a, –7a esa ,d gh pj ^a* ltkrh; :i ls gaSA bUgsa ltkrh; in
dgrs gSaA

ltkrh; inksa dh /kj.kk dks nks vFkok vf/d pjksa okys inksa ds fy, Hkh foLr`r fd;k tk
ldrk gSA

chth; O;atd 3x2y + 2yz2 – 5x2y + 7zx2 dh vksj è;ku nhft,A

in 3x2y dks 3 × x × x × y Hkh fy[k ldrs gSa vkSj –5 x2y dks –5 ×x × x × y fy[k ldrs
gSaA

;fn vki inksa 3x2y rFkk –5x2y ds pjkRed xq.ku[kaMksa dks ns[ksa rks vki ik,axs fd la[;kRed
xq.ku[kaMksa dks NksM+dj lkjs gh pjkRed xq.ku[kaM leku gSa (3 rFkk &5 Øe'k% inksa 3x2y rFkk
–5x2y ds la[;kRed xq.ku[kaM gSa)

O;atd ds os in] ftuesa pjkRed xq.ku[kaM leku :i esa gksa] ltkrh; in dgykrs gSaA

vc inksa 2yz2 rFkk 7zx2 ij è;ku nsaA 2yz2 dks 2 × y × z × z rFkk 7zx2 dks 7 × z ×
x × x ds :i esa fy[k ldrs gSaA vki ljyrk ls ns[k ldrs gSa fd inksa 2yz2 rFkk 7zx2 ds
lkjs pjkRed xq.ku[kaM ,d leku ugha gSaA bUgsa fotkrh; in dgrs gSaA

in ftuesa pjkRed xq.ku[kaM ,d leku ugha gksrs] fotkrh; in dgykrs gSaA

bl izdkj ge fn[kk ldrs gSa fd

3 3 31
x y, x y, x y

3
−  ltkrh; in gSa rFkk

1
abc, abc, 35abc

7
−  Hkh ltkrh; in gSaA

fdarq 3x2y, 4xy, –x2y2 fotkrh; in gSa] D;ksafd buesa pjkRed xq.ku[kaM vyx&vyx gSaA

mnkgj.k 5-2 % fuEufyf[kr O;atdksa ds ltkrh; rFkk fotkrh; inksa dks fu/kZfjr dhft,%

(i) 
1 1 1

x x
x 7 xy

+ + − (ii) 
2 2 2 2 7

a y 2a y y
y

− + −

(iii) 
3 3 2 2 1

5mn 3m n 5m n mn
2

− + +

gy% (i) x rFkk 
1

x
7

 ltkrh; in gSa] ijarq 
1 1

,
x xy

−  fotkrh; in gSa] D;ksafd 
1 1 1

xy x y
− = − ×

vkSj blesa 
1

y  ,d ,slk xq.ku[kaM gS] tks nwljs in 
1

x
 esa ugha gSA
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blh izdkj x vkSj 
1

x
; x  rFkk 

1

xy
−  Hkh fotkrh; in gSaA

(ii) a2y2, –2a2y2 ltkrh; in gSa] fdarq 
7

y,
y

−  fotkrh; in gSaA Bhd blh izdkj a2y2 vkSj

y ; a2y2 vkSj 
7

y
−  Hkh fotkrh; in gSaA

(iii) 
1

5mn, mn
2

 ltkrh; in gSa vkSj 5m3n3, –3m3n3 Hkh ltkrh; in gSa] ijarq  5mn

– 3m3n3; 5mn, 5m3n3; –3m3n3, 
1

2
mn; 5m3n3, 

1

2
mn fotkrh; in gSa] D;ksafd bu ;qXeksa

esa pjkRed xq.ku[kaM vyx&vyx gSaA

ns[ksa vkius fdruk lh[kk 5-2

1- (i) a2y2z esa a2 dk (ii) 
3 33

s t
7

 esa st dk

(iii) –15 q r2t2 esa 5t dk (iv) 7x5y3z2 esa x3y2 dk

xq.kkad Kkr dhft,A

2- fuEufyf[kr chth; O;atdksa esa la[;kRed xq.ku[kaM rFkk vpj in fu/kZfjr dhft,%

(i) 
2

2

y
3 5

x
+ (ii) 

5
3

x
− (iii) 

2 1
2a b

7
− (iv) 

33 5
st

7 7
− −

3- fuEufyf[kr inksa esa ls dkSu ls ltkrh; vkSj dkSu ls fotkrh; gSa\

(i) 1, t (ii) x, y (iii) 
2 21

x y, y x,5xy
3

−

(iv) 
x 7x x

, ,
y y 7y

− (v) a2b2c2, –b2c2a2

4- fuEufyf[kr O;atdksa ds ltkrh; rFkk fotkrh; in fu/kZfjr dhft,%

(i) x2 – y2 + 3x2 – 4xy (ii) 
3

5x 3y x 5
5

− + +

(iii) xyz – yxz + zxy + x2yz
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5-4 chth; O;atdksa ds fofHkUu izdkj

chth; O;atdksa 3 22
7x yz,3t st

5
− +  rFkk at2 + 2hst + bs2 ij è;ku nhft,A

7-1 esa vki igys gh lh[k pqds gSa fd fdlh O;atd esa inksa vkSj inksa dh la[;k dks dSls
fudkyrs gSaA D;k vki crk ldrs gSa fd –7x3yz esa fdrus in gSa\ vki ljyrk ls crk ldrs
gSa fd –7x3yz esa inksa dh la[;k ,d gSA

chth; O;atd] ftlesa ,d in gks] ,din (,dinh) dgykrk gSA

blfy, –7x3yz dks ,d in dgsaxsA –8, –3y, a, lHkh ,din ds mnkgj.k gSaA

blh izdkj ns[ksa fd O;atd 32
3t st

5
+  esa fdrus in gSaA vki dgsaxs nksA ;g in 3t rFkk nwljk

32
st

5
 gSaA

O;atd 32
3t st

5
+  dks f}in dgrs gSaA

chth; O;atd] ftlesa nks in gksa] f}in dgykrk gSA

3x2 – 5, p + q, u2v + 9v3, a3 – 9b3, f}in ds mnkgj.k gSaA

rhljs O;atd at2 + 2hst + bs2 esa rhu in gSa] ;s in at2, 2hst, bs2 gSaA bls f=kin dgrs gSaA

chth; O;atd] ftlesa rhu in gksa] f=kin dgykrk gSA

a2 + 2ab + b2, a3 – b3 – 2abc, 3p – qr + s, m2 + m + 2, lHkh f=kinksa ds mnkgj.k gSaA

è;ku nsa fd O;kid :i esa] nks ;k nks ls vf/d inksa okys chth; O;atdksa dks cgqin dgrs
gSaA

x3 + y3, t3 + 2t2 + 3t, l3 – 3l2 + 5l – 4, a2 + b2 + c2 + 2ab + 2bc + 2ca, lHkh cgqinksa
ds mnkgj.k gSaA

fVIi.kh % mijksDr lHkh mnkgj.kksa esa fdlh Hkh in esa pj] gj esa ugha vkrkA

mnkgj.k 5-3 % fyf[k, fd fuEufyf[kr esa ls dkSu ls ,din (,dinh)] f}in vFkok f=kin
gSaA rdZ Hkh nhft,A

(i) –1 (ii) 3t2p + 5 (iii) x2 + y2 – z2 (iv) 4x4y3 + 3z5

gy % (i) ^&1* esa inksa dh la[;k ,d gSA blfy, ;g ,din gSA
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(ii) 3t2p + 5 esa inksa dh la[;k nks gSA vr% ;g f}in gSA

(iii) x2 + y2 – z2 esa inksa dh la[;k rhu gSA vr% ;g f=kin gSA

(iv) ;g f}in gS] D;ksafd blesa inksa dh la[;k nks gSA

5-5 chth; O;atd dh ?kkr

,d in esa pjksa ds ?kkrkadksa dk ;ksxiQy ml in dh ?kkr dgykrk gSA

mnkgj.kkFkZ%

4x2y dh ?kkr 3 gS] D;ksafd x rFkk y ds ?kkrkadksa dk ;ksx 2 + 1 = 3 gSA

blh izdkj 2x2 dh ?kkr 2 gSA fdlh 'kwU;srj vpj] ekuk 8 dh ?kkr 0 gksrh gS] D;ksafd 8

= 8 × 1 = 8 × x0 tgka x0 = 1 gSA ,d chth; O;atd esa dbZ in gksrs gSa] tks + ;k & ls
vyx gksrs gSaA ,d chth; O;atd dh ?kkr ml O;atd ds fofHkUu inksa esa vf/dre ?kkr
rFkk 'kwU;srj xq.kkad okys in dh ?kkr gksrh gSA

mnkgj.kkFkZ%

chth; O;atd 3x2y + 7xy – 5x + 6 ds inksa dh ?kkr de'k% 3] 2] 1 rFkk 0 gSa] ftuesa
3 lcls vf/d gSA vr% bl chth; O;atd dh ?kkr 3 gSA

5-6 chth; O;atd dk eku

;kn dhft, fd [kaM 4-3 esa geus L yackbZ okys oxZ dk ifjeki 4L izkIr fd;k FkkA geus
;g Hkh ns[kk Fkk fd ;fn oxZ dh Hkqtk dh yackbZ 1 fd-eh- gks] rks ifjeki (4 × 1) fd-eh-
= 4 fd-eh- gksxk] ;fn ;g yackbZ 2 fd-eh- gks] rks ifjeki 8 fd-eh- gksxk vkSj ;fn Hkqtk
dh yackbZ 5 fd-eh- gks] rks ifjeki 20 fd-eh- gksxk] bR;kfnA ;g lHkh oxZ ds ifjekiksa dh
ckr gS] ftldh ,d Hkqtk dh vyx&vyx yackb;k¡ Øe'k% 1 fd-eh-] 2 fd-eh-] 5 fd-eh-
bR;kfn gSaA

ge ;g Hkh dg ldrs gSa fd 4L dk eku L = 1 fd-eh- ds fy, 4 fd-eh- gS] L =
2 fd-eh- ds fy, 4L dk eku 8 fd-eh- gS vkSj L = 5 fd-eh- ds fy, 4L dk eku
20 fd-eh- gSA

fdlh chth; O;atd dk eku fudkyus ds fy, gesa O;atd ds pjksa ds la[;kRed eku dk
irk gksuk pkfg,A O;atd dk eku izkIr djus ds fy, ge blesa pjksa dh txg ij muds
la[;kRed eku j[k nsrs gSaA ;g ckr mu O;atdksa ds fy, Hkh Bhd cSBrh gS] ftuesa ,d ls
vf/d pj Hkh gksrs gSaA

chth; O;atd 2 21
yx xy 3

3
− +  ij è;ku nhft,A eku yhft, fd vki bl O;atd dk eku

x = 1, y = –1 ds fy, izkIr djuk pkgrs gSaA
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blds fy, vkidks fuEufyf[kr izdkj dh fØ;k djuh gksxh%

2 21
yx xy 3

3
− +  esa x = 1, y = –1 j[kus ij ge izkIr djrs gSa%

2 2 2 21 1
yx xy 3 ( 1)(1) (1)( 1) 3

3 3
− + = − − − +

= 
1

1 1 1 3
3

− − × × +

= 
1

1 3
3

− − +

= 
5

3

pjksa ds fn, gq, ekuksa ds fy, O;atd ds eku Kkr djus dh /kj.kk dks le>us ds fy, ge
dqN vkSj mnkgj.k ysrs gSaA

mnkgj.k 5-4 % pjksa ds fn, gq, ekuksa ds fy,] O;atd dk eku Kkr dhft,%

(i) y = 0, z = –1, ds fy, 5y – z dk eku

(ii) x = 2, y = –1, z = –2 ds fy, –xy + yz + zx dk eku

gy % (i) O;atd 5y – z esa y = 0, z = –1 j[kus ij ge izkIr djrs gSa%

5y – z = 5.0 – (–1)

          = 0 + 1

          = 1

(ii) O;atd –xy + yz + zx esa x = 2, y = –1, z = –2 j[kus ij ge izkIr djrs gSa%

–xy + yz + zx= –(2)(–1) + (–1)(–2) + (–2)2

= –(–2) + 2 + (–4)

= 2 + 2 – 4 = 0

ns[ksa vkius fdruk lh[kk 5-3

1- crkb, fd fuEufyf[kr O;atdksa esa ls dkSu&ls ,d in (,dinh)] f}in vkSj f=kin gSaA
izR;sd esa inksa dh la[;k Hkh fyf[k,%

(i) 0 (ii) 3z + 7 (iii) t2 – 5t + 2 (iv) x3 – 3xy + y3

(v) p – 3q
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2- pjksa ds fn, gq, ekuksa ds fy, fuEufyf[kr O;atdksa ds ekuksa dk ifjdyu dhft,%

(i) a = 1, b = 2 ds fy,] 
2a

b
 dk eku

(ii) (a + b)(a – b) dk eku] a = 3, b = 2 ds fy,

(iii) x = 3, y = –1, z = – 3 ds fy,] xyz + yzx + zxy dk eku

(iv) x = –1, y = –1, z = 2 ds fy,] 2x3y  – 3xy2 + z dk eku

(v) a = b = c = d = 2 ds fy,] a2 + b2 + c2 – 3d2 dk eku

5-7 chth; O;atdksa dk ladyu

vkb, vc ge ns[ksa fd chth; O;atdksa dks bdV~Bk djus ij D;k gksrk gSA mnkgj.k ds fy,
D;k ge 7x + 2y vkSj 3x dk ;ksx dj ldrs gSa\ vki ,slk dSls dj ldrs gSaA bls le>us
ds fy, vki igys O;atd dks 7 larjs vkSj 2 dsyksa ds cjkcj eku yks] ftlesa ge 3 larjs
tksM+ jgs gSaA gesa D;k izkIr gksrk gS\ gesa (7 + 3) larjs rFkk 2 dsys izkIr gksrs gSaA vr% geus
,d tSlh oLrqvksa dks bdV~Bk fd;kA

nwljs 'kCnksa esa] ge ltkrh; inksa dks bdV~Bk djrs gSa&

7x + 2y + 3x

= (7x + 3x) + 2y  (ltkrh; inksa dk ,d lewg cukrs gq,)

= (7 + 3)x  + 2y  (ltkrh; inksa ds xq.kkadksa dk ;ksx)

= 10x + 2y

;g fof/ lewg cukus dh fof/ dgykrh gSA

O;atdksa ds ladyu djus dh ,d vklku fof/ ltkrh; inksa dks ,d&nwljs ds uhps fy[kus
dh gSA mnkgj.k ds fy, 4a + 3b – 12 c vkSj 2a – 5c dk ;ksx djus ds fy,] ge bl izdkj
fy[krs gSa%

  4a + 3b – 12 c

+2a         – 5c

;ksx     = 6a + 3b – 17c

;g fof/ ladyu dh LraHk fof/ dgykrh gSA vkb,] ge ,d vkSj mnkgj.k ysaA ekuk gesa
7 – 14x vkSj 5x – a – 3 dk ;ksx djuk gSA



chth; O;atd ,oa lafØ;k,¡

 93xf.kr  93

ekWM~;wy - II
chtxf.kr

fVIi.kh

(7 – 14x) + (5x – a – 3)

= (7 – 3) + (–14x + 5x) – a (ltkrh; inksa ds mfpr fpg~u ds lkFk lewg cukdj)

= 4 + (5 – 14)x – a (caVu fu;e)

= 4 – 9x – a

ge bl iz'u dks fuEufyf[kr fof/ ls Hkh dj ldrs gSa%

       7 – 14x

+(– 3) + 5x – a

        4 – 9x – a

vr% izR;sd fof/ esa O;atd ds ljy :i] ftlesa inksa dh la[;k U;wure gS] fuEu gS%

4 – 9x – a

vkb, vc ge ;g ns[ksa fd rhu chth; O;atdksa dk ladyu djrs le; D;k gksrk gSA ;g
fØ;k mlh rjg gS] ftl rjg ge rhu la[;kvksa dk ladyu djrs gSaA ge igys fdUgha nks
dk ;ksx djrs gSa rFkk bl ;ksxiQy esa rhljs dks tksM+ nsrs gSaA mnkgj.k ds fy,] vkb, ljy
djsa%

(4a + 3b – 12c) + (b + 2c) + (6a – c)

bls ge nks fof/;ksa ls dj ldrs gSa&;k rks ,d le; esa nks ykdj ;k lHkh ltkrh; inksa dks
,d=k djdsA

(4a + 3b – 12c) + [(b + 2c) + (6a – c)]

= (4a + 3b – 12c) + (6a + b + c)

= 10a + 4b – 11c

;k (4a + 3b – 12c) + (b + 2c) + (6a – c)

= (4a + 6a) + (3b + b) + (–12c + 2c – c)

= 10a + 4b – 11c

vki bls ltkrh; inksa dks LraHk :i esa fy[kdj LraHk fof/ }kjk Hkh ljy dj ldrs gSaA

ns[ksa vkius fdruk lh[kk 5-4

fuEufyf[kr O;atdksa dks ljy dhft,A ifj.kke okys O;atd esa inkas dh la[;k Hkh fyf[k,%

(i) 2 [x + 5(x + 2)] – 6

(ii) (2x3 + 7x2y2 + 9xy3) + (6 + x2y2 – 3xy3)

(iii) 2[4x + 3 {2 + (x + 1)} + x]
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5-8 chth; O;atdksa dk O;odyu

vkb, vc ge ,d chtxf.krh; O;atd esa ls nwljs O;atd dks ?kVkus dh lafØ;k ij fopkj
djsaA D;k vki ,slk lksprs gSa fd ;g ladyu lafØ;k dh Hkkafr gh gS\ vkidk la[;kvksa dk
Kku vkidks ,slk dgus ds fy, izsfjr djrk gSA mnkgj.k ds fy,] ;fn vkidks 7x + 2y esa
ls 3x dks ?kVkuk gks] rks vkidks D;k izkIr gksxk\

vki ,d ckj fiQj ltkrh; inksa dks ,d lewg esa bdV~Bk djsaxsA vr%

(7x + 2y) – 3x = (7x – 3x) + 2y

= (7 –3)x + 2y

= 4x + 2y

blh izdkj vki (4a + 3b – 12c) – (2a – 5c) dks fdl izdkj ljy djsaxs\

4a + 3b – 12c esa (2a – 5c) ds ½.kkRed O;atd] vFkkZr~ –2a + 5c dks tksM+us ls ge ,slk
dj ldrs gSaA vr% LraHk fof/ }kjk

       4a + 3b – 12c

+(–2)a         + 5c

       2a + 3b – 7c

;kn dhft, fd fdlh O;atd dk ½.kkRed O;atd mlds lHkh inksa ds fpg~u cnyus ij
izkIr gksrk gSA (2a – 5c) – (4a + 3b – 12c) D;k gksxk\

vki bls Åij nh xbZ mnkgj.k dh fof/ }kjk ljy dj ldrs gSaA bls Lo;a dhft,A vkidks
–2a – 3b + 7c izkIr gksxk] tks fd ,d f=kin O;atd gS] tks 2a + 3b – 7c dk ½.kkRed
O;atd gSSA

vc ge ml ^tknw ds [ksy* dh leL;k dks ns[ksa] tks vkius ikB ds vkjaHk esa yh FkhA D;k
vki tku x, gSa fd ;g dSls gqvk\ ekuk fd vkjaHk esa vkius la[;k x yh rFkk nwljh tksM+s
tkus okyh la[;k y yhA rc iz'u }kjk

la[;k lkspks x

2 ls xq.kk djks 2x

nwljh la[;k ds nqxqus dks tksM+ks 2x + 2y

4 ?kVkvks 2x + 2y – 4

2 ls Hkkx nks 2x + 2y – 4

        2

= 
2 2 4

x y
2 2 2

   + −   
   

= x + y – 2
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nwljh lksph gqbZ la[;k dks ?kVkvks = (x + y – 2) – y = x – 2

2 tksM+ks = x – 2 + 2

la[;k gS = x

tks fd ogh la[;k gS] tks vkjaHk esa yh FkhA

ns[ksa vkius fdruk lh[kk 5-5

1- fuEufyf[kr O;atdksa dks ljy dhft,A buesa ls dkSu&dkSu ls f}in O;atd gSa\

(i) 3a + [3(a – b) – c]

(ii) 2(b – c) – (bc + 3ab)

(iii) 10 – 4[3x – (1 – x)]

2- ,d la[;k lksfp,A bldk rhu xquk dhft,A blesa ,slh la[;k tksM+ks] tks ewy la[;k 1 ls
vf/d gSA blesa 7 tksM+ksA bls 4 ls Hkkx nks vkSj fiQj 2 ?kVkvksA Kkr dhft, fd D;k
;g ogh la[;k gS] tks vkius vkjaHk esa lksph FkhA

vc rd vkius chtxf.krh; O;atdksa dks ns[kk gS rFkk vki nks chth; O;atdksa dk ;ksx ;k
?kVk djus ij budks dSls ljy djrs gSaA vc ge ,d vkSj ekSfyd lafØ;k ds ckjs esa i<+saxs]
ftls xq.kk dgk tkrk gSA

5-9 chth; O;atdksa dh xq.kk

vkjaHk djrs gq, vki ;kn dhft, fd 20 (19+11) dk eku vki dSls Kkr djsaxsA bls vki
;k rks 20(19+11) = 20(19)+20(11) = 380 + 220 = 600 fy[ksaxs ;k vki igys
19+11 = 30 Kkr djsaxs rFkk fiQj 20(19+11) = 20(30) = 600 Kkr djsaxsA

nwljh fof/ dks ge dsoy ml voLFkk esa gh dj ldrs gSa] ftlesa dks"Bdksa ds Hkhrj dh
la[;kvksa dks ge bdV~Bk dj ldrs gSa] ijarq ;g vf/drj voLFkkvksa esa laHko ugha gksrkA bu
voLFkkvksa esa ge dks"Bd ds izR;sd in esa xq.kk dh lafØ;k yxkrs gSa (caVu xq.k/eZ)A bls
le>us ds fy, vkb,] fuEu mnkgj.kksa ij fopkj djsa%

mnkgj.k 5-5 % (S + 2) dks 5 ls xq.kk dhft,A

gy%         5 (S + 2) = 5S + 5(2)

= 5S + 10

ge bls bl izdkj Hkh dj ldrs gSa%

(S + 2)5 = (S)5 + 2(5) = 5S + 10

fVIi.kh %  (S)5 dks 5S }kjk O;Dr fd;k tkrk gS] S5 }kjk ughaA
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mnkgj.k 5-6 % 2x vkSj x2 – 2x + 1 dk xq.kk dhft,A

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

= 2x3 – 4x2 + 2x

mnkgj.k 5-7 % 2x + 5 vkSj 2x + 3 dks xq.kk dhft,A

gy % (2x + 5) (2x + 3)

= 2x (2x + 3) +  5(2x + 3)

= 2x(2x) + 2x(3) + 5(2x) + 5(3)

= 4x2 + 6x + 10x + 15

= 4x2 + 16 x + 15

ns[ksa vkius fdruk lh[kk 5-6

1- fuEufyf[kr esa xq.kk dhft, vkSj xq.kuiQy dks ljyre :i esa O;Dr dhft,%

(i) y (3y2 + 5y – 6)

(ii) (a2 – b2) ab

vkb, nksgjk,a

 chth; O;atd] pkj ewyHkwr lafØ;kvksa ds fpg~uksa }kjk tksM+s x, vpjksa vkSj pjksa dk
la;kstu gksrk gSA

 fpg~uksa + vFkok & ls vyx fd, x, Hkkxksa dks chth; O;atd ds in dgrs gSaA

 ftl O;atd esa dksbZ fpg~u u gks rks mls + fpg~u ds lkFk ekuk tkrk gSA mnkgj.k ds
fy, 3t dk vFkZ + 3 × t gSA

 in –5 pqr esa –5, p, q, r, lHkh –5 pqr ds xq.ku[kaM gSaA buesa ls fdlh dks in esa nwljs
xq.ku[kaMksa ds xq.kuiQy (fpg~u lfgr) dk xq.kkad dgrs gSaA

 chth; O;atd esa ftl in esa dksbZ pjkRed xq.ku[kaM u gks] ml in dks vpj dgrs gSaA
mnkgj.k ds fy, O;atd x2 + xy + 5 esa 5 ,d vpj in gSA

 ,d in okys chth; O;atd dks ,din (,dinh) dgrs gSaA

 nks inksa okys chth; O;atd dks f}in dgrs gSaA

 rhu inksa okys chth; O;atd dks f=kin dgrs gSaA
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 fdlh O;atd dk eku Kkr djus ds fy, pjksa ds la[;kRed ekuksa dk Kku gksuk
vko';d gSA O;atd dk eku izkIr djus ds fy,] blesa pjksa ds la[;kRed eku j[k nsrs
gSa vkSj ljy djrs gSaA

 nks chth; O;atdksa dk ladyu ;k O;odyu djus ds fy, ltkrh; inksa dk ladyu ;k
O;odyu fd;k tkrk gSA

 chth; O;atdksa dks xq.kk djus ds fy, caVu xq.k&/eZ dk iz;ksx fd;k tkrk gSA

vkb, vH;kl djsa

1- crkb, fd fuEufyf[kr O;atdksa esa ls dkSu ls ,din (,dinh)] f}in vkSj f=kin gSa%

(i)
21

ut gt
2

+ (ii) 0 (iii) x2 + y2 – a2

(iii) ax2 + 2hxy + by2 (v) p2 + 2pq + q2 (vi) v2 – u2

2- pjksa ds fn, gq, ekuksa ds fy, fuEufyf[kr O;atdksa ds eku Kkr dhft,%

(i) x2 + y2 – 169 dk eku] x = 5, y = 12 ds fy,

(ii) (s + t) (s – t) dk eku] s = 5, t = 3 ds fy,

3- yz2 – (7x – 2y) – 10yz2

4- 7 – 2 [4x – (1 – 3x)]

5- –2(3x – z) – (z – y) + 5(x + 2y)

6- (x – 1) (x + 1) (x – 2) (x + 2)

mÙkjekyk

ns[ksa vkius fdruk lh[kk 5-1

1-  (i) 3t ; 1 (ii) x2, 3xy ; 2 (iii) 
2

2

1
t , 3t, ; 3

t

(iv) a3, –b3, 3 ; 3 (v) ab, bc, –ca ; 3 (vi) x2, y2, z2, 2hxy; 4

ns[ksa vkius fdruk lh[kk 5-2

1- (i) y2z (ii) 
2 23

s t
7

(iii) –3qr2t (iv) 7x2yz2

2- (i) 3 ; 5 (ii) 5 ; –3 (iii) 2 ; 
1

7
− (iv) 

3 5
;

7 7
− −
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3- (i) fotkrh; (ii) fotkrh; (iii) fotkrh; (iv) ltkrh; (v) ltkrh;

4- (i) x2, 3x2 ltkrh; in gSa

x2, –y2 ; x2, –4xy ; –y2, 3x2 ; –y2, –4xy ; 3x2, –4xy fotkrh; in gSaA

(ii)
3

5x, x
5

 ltkrh; in gSa

3 3
x, 5 ; 5x, –3y ; 5x, 5 ; –3y, x ; –3y, 5

5 5
 fotkrh; in gSaA

(iii) xyz, –yzx, zyx ltkrh; in gSaA

xyz, x2yz ; –yxz, x2yz ; zxy, x2yz fotkrh; in gSaA

ns[ksa vkius fdruk lh[kk 5-3

1- (i) ,din] 1 (ii) f}in] 2 (iii) f=kin] 3 (iv) f}in] 2 (v) f}in] 2

2- (i) 1 (ii) 5 (iii) 27 (iv) 7 (v) 0

ns[ksa vkius fdruk lh[kk 5-4

1- (i) 12x + 14, f}in] inksa dh la[;k 2 gSA

(ii) 8x2y2 + 6xy3 + 2x3 + 6, inksa dh la[;k 4 gSA

(iii) 16x + 18, inksa dh la[;k 2 gS] f}in

ns[ksa vkius fdruk lh[kk 5-5

1- (i) 6a – 3b – c

(ii) – bc – 3ab + 2b – 2c

(iii) 14 – 16x ] ,d f}in

2- gka

gy % la[;k lkspks n

rhu xquk djks 3n

blesa ,slh la[;k tksM+ks

tks ewy la[;k ls 1 vf/d gS 3n + (n + 1) = 4n + 1

7 tksM+ks 4n + 1 + 7 = 4n + 8

4 ls Hkkx nks
4n 8

n 2
4

+ = +

2 ?kVkvks n + 2 – 2 = n
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ns[ksa vkius fdruk lh[kk 5-6

1- (i) 3y3 + 5y2 – 6y

(ii) a3b – ab3

vkb, vH;kl djsa

1- (i) f}in (ii) ,din (iii) f=kin (iv) f=kin

(v) f=kin (vi) f}in

2- (i) 0  (ii) 16

3- –9yz2 – 7x + 2y

4- 9 – 14x

5- –x + 11y + z

6- x4 – 5x2 + 4
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6

,d pj esa jSf[kd lehdj.k

vkius bl ikB~;Øe esa dbZ LFkkuksa ij i<+k gS fd xf.kr gekjs vius vklikl dh nqfu;k dks

le>us esa lgk;rk djrk gSA ;g dSls gksrk gS\ eku yks vkidh dksbZ leL;k gSA igys ge

bldks xf.kr dh Hkk"kk esa fy[kus dk iz;Ru djrs gSaA ;g dk;Z lnSo vklku ugha gksrkA ijarq
dqN leL;kvksa esa ge ,slk dj ldrs gSaA mnkgj.k ds fy, vkidh leL;k gS fd vkidks

vius ?kj ij 10 yksxksa dks Hkkstu ij vkeaf=kr djuk gSA buesa ls 6 yksxksa esa izR;sd dks 4

jksVh vkSj 'ks"k esa ls izR;sd dks 2 jksVh dh vko';drk gSA vki tkuuk pkgrs gSa fd vkidks
fdruh jksVh cukuh gSaA ;fn vHkh"V jksfV;ksa dh la[;k p gks rks

p = 6 × 4 + 4 × 2

;fn vkidks ;g irk u gks fd muesa ls fdruksa dks 4 jksVh pkfg, rks vki ;g la[;k x(ekuk)
ys ldrs gSaA rc vHkh"V jksfV;ksa dh la[;k

p = 4x + 2 (10 – x)

;fn vkids ikl dqy 28 jksfV;ka gksrha rks ;g leL;k xf.kr esa bl izdkj fy[kh tkrh

28 = 4x + 2 (10 – x)

okLro esa xf.kr gekjh lkjh leL;kvksa dks gy djus esa lgk;rk djrk gSA bl ikB esa ge

mu leL;kvksa dks ysaxs] ftUgsa ,d fo'ks"k lafØ;k esa cnyk tk ldsA ;g lafØ;k ,d pj esa

jSf[kd lehdj.k tkuh tkrh gSA

bl ikB ls vki lh[ksaxs %

 ,d 'kkfCnd leL;k dks chtxf.krh; lehdj.k esa cnyukA

 lehdj.k ax + b = 0 ,d pj esa jSf[kd lehdj.k gS

 jSf[kd lehdj.k ds gy dks le>uk
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 ,d pj esa jSf[kd lehdj.k dks gy djuk

(i) lehdj.k ds nksuksa vksj ,d O;atd dks tksM+us ls

(ii) lehdj.k ds nksuksa vksj ,d O;atd ?kVkus ls

(iii) lehdj.k ds nksuksa vksj ,d 'kwU;srj jkf'k }kjk xq.kk vkSj Hkkx ls

 nSfud thou esa ljy 'kCnksa okys iz'uksa dks jSf[kd lehdj.k }kjk gy djuk

6-1 lehdj.k dh vo/kj.kk

vkius chtxf.krh; O;atdksa tSls fd x + 10, y –2 , 10x + 2y, 6a + 3b – 17c, xyz, x3y

vkfn ds ckjs esa i<+k gSA ;fn ge ,d chtxf.krh; O;atd dks nwljs O;atd ds cjkcj j[k
nsa rks gesa ,d lehdj.k izkIr gksrk gSA y – 2 = 0  ,d lehdj.k gSA vU; mnkgj.k izkIr djus
ds fy, vkb, ge fuEufyf[kr dFkuksa dks xf.krh; dFkuksa esa cnysa%

(i) ,d la[;k dk rhu xq.kk ogh ifj.kke nsrk gS] tks la[;k esa 2 tksM+us ls gksrk gSA

(ii) nks Øekxr la[;kvksa dk ;ksx 37 gSA

(iii) ,d vk;rkdkj ckx dh pkSM+kbZ bldh yackbZ dk vk/k gS rFkk ckx dk ifjeki 600

ehVj gSA

bu dFkuksa dks vki chtxf.kr esa fdl izdkj fy[ksaxs\

(i) esa] ;fn y og la[;k gS] ftls ge ugha tkurs rks bl dFku dks ge bl izdkj fy[k ldrs gSa

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

tks fd ,d lehdj.k gSA

(ii) esa ge ,d la[;k dks a ys ysrs gSa] rc nwljh la[;k a + 1 ;k a – 1 gSA

vr% dFku cu tkrk gS% a + (a + 1) = 37 ;k a + (a – 1) = 37 ...(2)

iqu% ;g ,d lehdj.k gSA

D;k vc vki (iii) dks fy[k ldrs gSa\

ekuk pkSM+kbZ w ehVj gS] rc yackbZ 2w ehVj gksxhA

vki tkurs gSa fd ifjeki pkjksa Hkqtkvksa dk ;ksx gksrk gSA

vr% dFku ls]

w + 2w + w + 2w = 600 ...(3)

;g lehdj.k dk ,d vkSj mnkgj.k gSA
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ns[ksa vkius fdruk lh[kk 6-1

1- lehdj.k ds 3 mnkgj.k nhft,A

6-2 jSf[kd lehdj.k

vc vkids ikl ,d lehdj.k ds ckjs esa dqN Kku gSA ,d fo'ks"k izdkj ds lehdj.k ij
fopkj dhft,A vki vius fiNys ikBksa ls ;g tkurs gSa fd ;g lehdj.k ogh gSa] tks uhps
fn, x, gSa

2
y = y + 2

3
...(1)

2a + 1 = 37 ...(2)

6w = 600 ...(3)

D;k bu rhuksa lehdj.kksa esa vki dqN ,d tSlk ikrs gSa\ mnkgj.k ds fy,] izR;sd esa fdrus
pj gSa\ vki ik,axs fd izR;sd lehdj.k esa 1 pj gSA igys esa y] nwljs esa a vkSj rhljs
lehdj.k esa w pj jkf'k gSaA

buds ?kkr D;k gSa\

vki tkap dj ldrs gSa fd izR;sd dh ?kkr 1 gSA rhuksa lehdj.k] ftu ij geus fopkj fd;k
gS] ,d pj esa jSf[kd lehdj.k dgykrs gSaA ;g lehdj.k jSf[kd dgykrs gSa] D;ksafd ;fn
ge bUgsa T;kfefr }kjk ,d ry esa fu:fir djsa rks gesa izR;sd voLFkk esa ljy js[kk izkIr
gksrh gSA

ifjHkk"kk % ,d pj esa jSf[kd lehdj.k ,slk lehdj.k gksrk gS] ftlesa ,d pj gks rFkk
ftldh ?kkr 1 gksA

vc ge vius nSfud thou dh fofHkUu ifjfLFkfr;ka ns[ksa] tgka gesa jSf[kd lehdj.k dks gy
djus dh vko';drk iM+rh gSA ge budks gy djus dh fof/ vxys [kaM esa i<+saxsA

mnkgj.k 6-1 fuEufyf[kr dFkuksa dks jSf[kd lehdj.k }kjk izLrqr dhft,A

(a) ,d if=kdk vkSj lekpkj i=k dk ewY; ̀  15 gSA if=kdk dk ewY; lekpkj i=k ds ewY;
dk 4 xquk gSA

(b) vki vius ?kj ls 10 cts lkbfdy ij 10 fd-eh- izfr ?kaVk dh xfr ls pysA nksigj
11 cts vkidh cgu ogha ls mlh ekxZ ls vkids ihNs 20 fd-eh- izfr ?kaVk dh xfr
ls pyhA og fdl le; vkils vkxs fudy tk,xh\
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xf.krh; jpuk,a

(a) ekuk fd lekpkj i=k dk ewY; n #i;s gS] D;ksafd if=kdk dk ewY; lekpkj i=k ds
ewY; dk 4 xquk gS

∴ if=kdk dk ewY; = ` 4n

ge tkurs gSa fd dqy ewY; = ` 15

∴ n + 4n = 15

;k 5n = 15 ...(4)

;g jSf[kd lehdj.k nh xbZ leL;k dks izLrqr djrk gSA

fVIi.kh % vki if=kdk dk ewY; m #i;s ekudj Hkh leL;k dks xf.kr dh leL;k esa cny
ldrs FksA

(b) ekuk fd vkidh cgu }kjk vkidks x ?kaVksa ds ckn ikj fd;k x;k gksA vr% x ?kaVksa esa
vkius 10x fd-eh- nwjh py yh gksxh] D;ksafd vkidh cgu vkils 1 ?kaVs ckn pyh rks
mlus (x – 1) ?kaVs dk le; vkids ikl ls xqtjus esa fy;k gSA

mlus 20 (x – 1) fd-eh- nwjh pyh gksxh

vki nksuksa ,d fcanq ij feyrs gSa

∴ 10x = 20 (x – 1) ...(5)

;g jSf[kd lehdj.k nh xbZ leL;k dks izLrqr djrk gSA

ns[ksa vkius fdruk lh[kk 6-2

1- fuEufyf[kr dFkuksa dks jSf[kd lehdj.kksa }kjk izLrqr dhft,%

(i) ,d la[;k dks 4 ls xq.kk djus ij ogh ifj.kke izkIr gksrk gS] tks la[;k esa 6 tksM+us
ijA

(ii) ,d nthZ dh nqdku esa vLFkk;h vk/kj ij tkap gsrq rhu u, nthZ vdje] ckuks vkSj
pk: 'kkfey gq,A pk: us ,d lIrkg esa vdje ls 10 vf/d CykÅtksa dh flykbZ
dh rFkk mlh le; esa ckuks us vdje ls rhu xquk vf/d CykÅtksa dh flykbZ dhA
lIrkg esa rhuksa }kjk dqy 50 CykÅt rS;kj fd, x,A

(iii) ,d fo'ks"k feJ.k esa jsr vkSj lhesaV dk vuqikr 4 % 1 gSA blh vuqikr dks è;ku
esa j[krs gq, 25 fd-xzk- feJ.k rS;kj djuk gSA

(iv) nks xkfM+;ka ,d gh le; esa 426 fd-eh- dh nwjh ij fLFkr nks LVs'kuksa ls ,d&nwljs
dh vksj pyrh gSaA ;fn budh xfr;ksa esa 8 fd-eh- izfr ?kaVk dk varj gks vkSj ;g
3 ?kaVs ckn vkil esa feysaA
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6-3 jSf[kd lehdj.kksa dks gy djuk

vc rd vki tku x, gSa fd jSf[kd lehdj.k D;k gksrk gSA vkius nSfud thou ls dqN
okLrfod leL;kvksa ij Hkh fopkj fd;k gS] ftUgsa ge jSf[kd lehdj.kksa }kjk izLrqr dj
ldrs gSaA vr% ;fn gesa leL;kvksa dks gy djuk gS rks gesa laxr lehdj.kksa dks gy djus
ds ;ksX; gksuk pkfg,A dsoy ml voLFkk esa gh xf.krh; jpuk ls dqN lgk;rk fey ldsxhA
vc ge ns[krs gSa fd ,slk dSls fd;k tk,\ igys ge ^lehdj.k dks gy djus* dk vFkZ
le>us dk iz;Ru djrs gSaA ge ,d mnkgj.k ls vkjaHk djrs gSaA lehdj.k x + 1 = 2 ij
fopkj dhft,A 'kCnksa esa ;g dFku gS] ^^1 esa D;k tksM+us ls 2 izkIr gksrk gS\**

vr% ;fn ge x dks 1 eku ysa rks lehdj.k x + 1 = 2 ,d lR; dFku cu tkrk gSA D;k
x dk dksbZ nwljk eku gS] ftlls dFku lR; gks ldrk gSA ,d nwljk eku (ekuk 3) ysdj tkap
dhft,A vkidks ,d xyr dFku 3 + 1 = 2 izkIr gksxkA vr% x dk dsoy ,d eku vFkkZr~
x = 1 lehdj.k ds nksuksa i{kksa dks cjkcj djrk gSA

ge dgrs gSa fd x = 1 lehdj.k dks larq"V djrk gS ;k lehdj.k dks lR; dFku cukrk gSA

x dk ;g eku lehdj.k dk gy dgykrk gSA

vr% ,d lehdj.k dks gy djus dk vFkZ gS fd ml pj ds og lHkh eku Kkr djuk] ftuls
lehdj.k ,d lR; dFku cu tk,A ;g eku lehdj.k ds gy dgykrs gSaA

ifjHkk"kk % pj dk og eku ftlls lehdj.k ,d lR; dFku cu tkrk gS] lehdj.k
dk gy dgykrk gSA

;g Hkh nsf[k, fd ,d pj esa izR;sd jSf[kd lehdj.k dk ,d vkSj dsoy ,d gy gksrk gSA

vkb, nsf[k, fd ;g vf}rh; gy dSls Kkr fd;k tkrk gSA

ekuk ge lehdj.k x + 5 = 27 ij fopkj djrs gSaA vc ge x dk eku Kkr djuk pkgrs
gSaA vr% ge ck;sa i{k esa +5 ls NqVdkjk ikuk pkgrs gSa] ftlls bl vksj dsoy x gh jg tk,A
ge ,slk fdl izdkj djrs gSa\ tSlk ge la[;kvksa esa djrs gSa] ge lehdj.k ds nksuksa i{kksa ls
5 ?kVk nsrs gSaA

,slk djus ls gesa izkIr gksrk gS %

x + 5 – 5 = 27 – 5

;k x = 22

;g fn, x, lehdj.k dk gy gSA

;kn jf[k, fd lehdj.k ,d rjktw dh rjg gSA
fp=k 9-1
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tks Hkh lafØ;k ge ,d vksj djrs gsa] og gesa nwljh vksj Hkh vo'; djuh gksxh] ftlls
lehdj.k cuk jgsA vc ge [kaM 6-1 ds lehdj.k 1 ij fopkj djrs gSaA

;g lehdj.k gS % 3y y 2= +

vki bl lehdj.k dks fdl izdkj gy djsaxs\

vki lehdj.k ds nksuksa i{kksa esa y dks ns[krs gSaA vr% D;k vki nksuksa dks lehdj.k ds ,d
i{k esa yk ldrs gSa\ dSls\

ekuk vki nksuksa vksj ls y ?kVk nsrs gSaA

vki ikrs gSa fd 3y y y 2 y− = + −

vr% lehdj.k cu tkrh gS

3y y 2− =

;k 2y 2=

;k
2y 2

2 2
=

∴ y = 1

lehdj.k 3y = y + 2 esa y = 1 fy[kus ij
3 × 1 = 1 + 2

3 = 3

tks fd lR; dFku gSA

∴ y = 1 vHkh"V gy gSA

vki ns[krs gSa fd gy izkIr djrs le; ge izR;sd pj.k esa lehdj.k cnyrs gSa] ijarq ge lekurk
esa dksbZ varj ugha vkus nsrsA ge fuEufyf[kr pj.kksa dks ,d ;k vf/d ckj viukrs gSa %

pj.k 1 % lehdj.k ds nksuksa vksj ,d gh O;atd dks tksM+uk ;k ?kVkuk

pj.k 2 % lehdj.k ds nksuksa vksj 'kwU;srj la[;k ls xq.kk ;k Hkkx djuk

vkb, nsf[k, lehdj.k 4 vFkkZr~ 5n = 15 dks gy djus ds fy, ge Åij ds pj.kksa dk fdl
izdkj iz;ksx djrs gSaA

pj.k 2 }kjk] 5 ls nksuksa vksj Hkkx djrs gq,]

5n 15
3

5 5
= = ⇒  n = 3

tks fd vHkh"V gy gSA (tkap dhft,)

vkb, bl gy dks [kaM 6-2 ds okLrfod thou dh ifjfLFkfr ls mRiUu lehdj.k (4) esa
jf[k,A ge ns[krs gSa fd lekpkj i=k dk ewY; 3 #i;s vkSj if=kdk dk ewY; 12 #i;s
vkrk gSA
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vc ge [kaM 6-2 ds lehdj.k (5) dks nsf[k,

lehdj.k gS 10x = 20 (x – 1)

;k 10x = 20x – 20

;k 20 = 20x – 10x

;k 20 = 10x

;k
20

x
10

=

vFkkZr~ x = 2

vr% lehdj.k dk gy x = 2 gSA

vki bldh tkap dj ldrs gSa fd [kaM 6-2 ds lehdj.k 5 dk gy x = 2 gSA

vkb, vc ge [kaM 6-2 ds mnkgj.k 1(b) ij tk,a] ftlls gesa ;g lehdj.k izkIr gqvk FkkA
geus dgk Fkk] nksuksa x ?kaVksa ds ckn ,d&nwljs ls feysaxsA vr% vkidh cgu vkids pyus ds
2 ?kaVs ckn vkidks ikj dj ysxhA vkius 10 cts izkr% ;k=kk vkjaHk dh FkhA vki fdl le;
viuh cgu ls ihNs gks tk,axsA nksigj 12 ctsA vki nksuksa vo'; gh bruh lkbfdy pykdj
Fkd x, gksaxsA

ns[ksa vkius fdruk lh[kk 6-3

1- mu iz'uksa dks gy dhft,] ftudks ns[ksa vkius fdruk lh[kk 6-2 esa fn;k x;k gSA vius
gyksa dh tkap dhft,A

vkb, nksgjk,a

 ,d lehdj.k nks chtxf.krh; O;atdksa ds chp lekurk dk laca/ gSA

 ,d pj esa jSf[kd lehdj.k og lehdj.k gksrk gS] ftlesa ,d pj rFkk ftldh ?kkr
1 gksrh gSA

 pj dk og eku] tks lehdj.k dks lR; dFku cukrk gS] lehdj.k dk gy dgykrk gSA

 ,d pj esa ,d jSf[kd lehdj.k dk ,d vkSj dsoy ,d (vf}rh;) gy gksrk gSA

vkb, vH;kl djsa

1- fuEufyf[kr jSf[kd lehdj.kksa dks gy dhft, vkSj vius gy dh tkap dhft, %

(a) 8 = 2 – 3x

(b) 7y – 9 = 6y – 10

(c) [x – (x + 5) – (x – 5)] = 3x + 7
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2- fuEufyf[kr 'kkfCnd iz'uksa dks jSf[kd lehdj.kksa esa cnfy, vkSj mudks gy dhft, %

(a) ;fn ,d la[;k esa ls 5 ?kVk fn;k tk, rks ifj.kke ewy la[;k ds nksxqus ds cjkcj
vkrk gSA la[;k D;k gS\

(b) ,d vk;r dh yackbZ bldh pkSM+kbZ dh rhu xquh gSA ;fn bldk ifjeki 64 ehVj
gks rks bldk {ks=kiQy (vFkkZr~ yackbZ x pkSM+kbZ) Kkr dhft,A

(c) ,d oLrq] ftldk i`Foh ij Hkkj 48 fd-xzk- gS] dk panzek ij Hkkj 8 fd-xzk- gSA ;fn
,d O;fDr dk i`Foh ij Hkkj 54 fd-xzk- gS rks panzek ij mldk Hkkj Kkr dhft,A

(d) ,d f=kHkqt dk nwljk dks.k igys dks.k ls 20° vf/d rFkk rhljk dks.k nwljs dks.k
ds nqxqus ds cjkcj gSA f=kHkqt ds rhuksa dks.kksa ds eki Kkr dhft,A

mÙkjekyk

ns[ksa vkius fdruk lh[kk 6-1

(1) vuar mnkgj.k gks ldrs gSaA dqN fuEufyf[kr gSa %

x = y, x = 2y, 3xy = x2y + 9

(2) vuar mnkgj.k gks ldrs gSaA dqN fuEufyf[kr gSa %

(i) 3x2 – 5x = 2x + 7 (?kkr 2)

(ii) y – 3y3 + 2y2 = 4y2 + 5 (?kkr 3)

(iii) 3x – 4 = – 2x + 5 (?kkr 1)

ns[ksa vkius fdruk lh[kk 6-2

1- (i) ;fn n la[;k gS rks

4n = 6 + n

(ii) ekuk vdje us x CykÅt rS;kj fd,] rc ckuks us 3x vkSj pk: us x + 10 CykÅt
rS;kj fd,

∴ lehdj.k gS

x + 3x + (x + 10) = 50

(iii) ekuk lhesaV vkSj jsr dh ek=kk Øe'k% x ,oa 4x gS

rc x + 4x = 25

vFkok 5x = 25

(iv) ;fn /heh xkM+h dh xfr x fd-eh- izfr ?kaVk gks rks nwljh xkM+h dh xfr (x + 8)
fd-eh- izfr ?kaVk gksxhA

∴ 3x 3(x 8) 426+ + =



,d pj esa jSf[kd lehdj.k

xf.kr 108 108

ekWM~;wy - II
chtxf.kr

fVIi.kh

ns[ksa vkius fdruk lh[kk 6-3

1- (i) n = 2

(ii) x = 8, vr% vdje us 8] okuksa us 24 vkSj pk: us 18 CykÅt rS;kj fd;sA

(iii)
25

C
4

=

∴ vHkh"V ek=kk = 
1

6
4
fdxzk

(iv) x = 57

∴ xkfM+;ksa dh xfr;ka 57 fd-eh- izfr ?kaVk vkSj 65 fd-eh- izfr ?kaVk gSaA

vkb, vH;kl djsa

1- (a) x = –2 (b) y = –1 (c) x = 
7

4
−

2- (a) xf.krh; dFku x –5 = 2x] tcfd x la[;k gSA

gy x = –5

(b) ekuk pkSM+kbZ x ehVj] yEckbZ 3x ehVj

∴ 2(x + 3x) = 64

8x = 64

;k x = 8

∴ vk;r dh yackbZ = 24 ehVj

vkSj vk;r dh pkSM+kbZ = 8 ehVj

∴ vk;r dk {ks=kiQy = 192 oxZ ehVj

(c) lehdj.k gS % 
w 8

,
54 48

=  tcfd w vHkh"V Hkkj gS

∴ w = 9

panzek ij O;fDr dk Hkkj = 9 fd-xzk- gksxkA

(d) lehdj.k gS %

x +  (x + 20) + 2 (x + 20) = 180

tcfd x° igys dks.k dk eki gSA

∴ x = 30

rhuksa dks.kksa ds eki gSa %

30°] 50° vkSj 100°
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ekWM~;wy III

O;kolkf;d xf.kr

thou esa ysu&nsu okyh lafØ;k,a gekjs ml Kku ij fuHkZj djrh gSa] ftls O;kolkf;d xf.kr
dgrs gSaA O;kolkf;d xf.kr ds vè;;u dk vkèkkj] vuqikr vkSj lekuqikr] lhèkk vkSj
izfrykse fopyu (fopj.k)] ,dd fofèk vkSj izfr'kr dh ewyHkwr ladYiuk,a gSaA

bl ekWM~;wy esa vuqikr vkSj nks vuqikrksa dh cjkcjh ds :i esa lekuqikr dh ladYiuk,a
lh[ksaxsA vki ,slh nks la[;kvksa] ftudk xq.kuiQy] ,d iw.kZ oxZ gS] dk eè;kuqikrh izkIr dj
ldsaxsA

vki lhèks vkSj izfrykse fopyu (fopj.k) dh ladYiukvksa dk vè;;u djsaxsA vki ,dd
fofèk Hkh lh[ksaxsA vki bu ladYiukvksa ds iz;ksx ls ^le; vkSj dk;Z* rFkk ^le; vkSj nwjh*
dh ljy leL;kvksa dks gy dj ldsaxsA

vkidk fHkUu vFkok vuqikr ds :i esa izfr'kr dh èkkj.kk ls ifjp; gksxkA vki blds iz;ksx
ls ykHk vkSj gkfu dh ljy leL;kvksa dk vè;;u djsaxs vkSj blesa Ø; ewY; vkSj foØ;
ewY; dk iz;ksx djsaxsA vki cV~Vs dh ladYiuk lh[ksaxs rFkk ykHk vkSj gkfu dh leL;kvksa esa
bldk iz;ksx Hkh djsaxsA

gekjh tek jkf'k ij cSad gesa C;kt nsrs gSa vkSj turk dks fn, gq, ½.k ij C;kt ysrs gSaA
vki fdlh èku jkf'k (ewyèku) ij fn, x, le; esa (rhu o"kZ ls vfèkd ugha] ;fn C;kt dk
la;kstu okf"kZd gks) lkèkkj.k rFkk pØo`f¼ C;kt dh ladYiukvksa dk vè;;u djsaxsA
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7

vuqikr rFkk lekuqikr

ekuk jke ds ikl ̀  200 gSa rFkk vgen ds ikl ̀  50 gSA ge dg ldrs gSa fd jke ds ikl
vgen ls ` (200&50) vFkkZr~ ` 150 vfèkd gSA blh izdkj ;fn twyh ds ikl 10 f[kykSus
gSa rFkk 'khyk ds ikl 5 f[kykSus gSa] rks ge dg ldrs gSa fd twyh ds ikl 'khyk ls 5 f[kykSus
vfèkd gSaA bl izdkj ge ns[krs gSa fd la[;kvksa dh rqyuk djus dh ,d fofèk mudk varj
Kkr djuk gSA

D;k ;g fofèk lnSo lqfoèkktud jgrh gS\ vkb,] ,d vkSj mnkgj.k yhft,A ekuk iqLrdky;
A esa 300000 iqLrdsa rFkk iqLrdky; B esa 5000 iqLrdsa gSaA ;gka ;g dgus ls fd
iqLrdky; A esa iqLrdky; B ls 295000 iqLrdsa vfèkd gSa] ;g dguk vfèkd lqfoèkktud

gS fd iqLrdky; A esa iqLrdky; B ls 
300000

5000
 xquk vFkkZr~ 60 xquk iqLrdsa gSaA blh izdkj

ge dg ldrs gSa fd twyh ds ikl 'khyk ls 2 xqus vFkkZr~ nqxqus f[kykSus gSaA

bl izdkj ge ns[krs gSa fd la[;kvksa dh rqyuk djus dh vU; fofèk foHkktu vFkok Hkkx }kjk
gSA bldks ge vuqikr }kjk iznf'kZr djrs gSaA

bl ikB ls vki lh[ksaxs %

 vuqikr dh ifjHkk"kk

 lekuqikr dh ifjHkk"kk

 ljy vkSj feJ vuqikr dh ifjHkk"kk

 buds iz;ksx ls dqN iz'uksa dks gy djuk

 blds iz;ksx ls le; vkSj dke rFkk le; vkSj nwjh ds iz'u gy djuk

7-1 vuqikr

ifjHkk"kk % leku bdkbZ okyh nks jkf'k;ksa dh rqyuk dk og lacaèk] ftlesa ,d jkf'k nwljh
jkf'k dh fdruh xquk (vFkok Hkkx) gS] bu jkf'k;ksa dk vuqikr dgykrk gSA
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vuqikr dks jkf'k;ksa ds chp ( % ) j[kdj O;Dr fd;k tkrk gSA bl izdkj ge dgrs gSa fd
twyh rFkk 'khyk ds f[kykSuksa dh la[;k esa 2 % 1 dk vuqikr gS rFkk iqLrdky; A dh iqLrdksa
dh la[;k rFkk iqLrdky; B dh iqLrdksa dh la[;k esa 60 % 1 dk vuqikr gSA

ftu nks jkf'k;ksa vFkok la[;kvksa dh rqyuk dh tkrh gS] mUgsa vuqikr ds in dgrs gSaA igyk
in iwoZin (Antecedent) rFkk nwljk in ijin (Consequent) dgykrk gSA bl izdkj
vuqikr 12 % 5 esa 12 iwoZin gS rFkk 5 ijin gSA D;k vki crk ldrs gSa fd 9 % 13 esa iwoZin
D;k gS rFkk ijin D;k gS\

è;ku nhft, fd vuqikr dsoy leku izdkj dh jkf'k;ksa] ,d gh izdkj dh oLrqvksa vFkok
ekiu ds ,d gh izdkj ds ek=kdksa esa gh gksrk gSA iqLrdksa rFkk f[kykSuksa dh rqyuk djuk dqN
vthc&lk yxrk gSA dHkh&dHkh vuqikr dks ,d fHkUu ds :i esa Hkh fy[kk tkrk gS] tSls&

4 % 1 dks 
4

1
 ls] 15 % 7 dks 

15

7
 ls bR;kfnA

vkb, vc vuqikr 12 % 8 dks nsf[k,A mijksDr dFku ds vuqlkj ge bls 
12

8
 ls Hkh O;Dr

dj ldrs gSa] D;ksafd ,d fHkUu dks lnk mlds U;wure :i esa fy[kk tkrk gS] blfy,  
12

8

dks ge 
3

2
 fy[k ldrs gSaA vr% 12 % 8 dks 3 % 2 Hkh fy[kk tk ldrk gS] blh izdkj

18 % 42 dks 3 % 7 Hkh fy[kk tk ldrk gSA blfy,] fdlh vuqikr dh nksuksa jkf'k;ksa dks ,d
gh la[;k (tks 'kwU; u gks) ls xq.kk vFkok Hkkx djus ij vuqikr ds eku esa dksbZ varj ugha
vkrkA

D;ksafd 
12 3

,
8 2

=  vr% 12 % 8 = 3 % 2

3 18
,

7 42
=  vr% 3 % 7 = 18 % 42

lnSo ;kn jf[k,] nks jkf'k;ksa ds chp vuqikr ,d fo'kq¼ la[;k (fcuk fdlh ek=kd ds) gksrh

gSA blfy, 12 yhVj dk 18 yhVj ls vuqikr 
12

18
 vFkok 

2

3
 vFkok 2 % 3 gSA

25 lseh dk 40 lseh ls vuqikr 
25

40
 vFkok 

5

8
 vFkok 5 % 8 gSA

vkb, dqN mnkgj.k nsdj mijksDr dks Li"V djsaA
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mnkgj.k 7-1% fuEufyf[kr esa vuqikr Kkr dhft,%

(i) 38 rFkk 114

(ii) 165 lseh rFkk 220 lseh

(iii) ` 17-20 rFkk ` 86-00

(iv) 2 fdyksxzke rFkk 500 xzke

gy% (i) ge tkurs gSa fd vuqikr dks ,d fHkUu ds :i esa fy[kk tk ldrk gSA

blfy, 38 % 114 = 
38

114

;fn laHko gks rks bls U;wure :i esa fy[kus dk iz;kl dhft,A

38 rFkk 114 dks Øe'k% 19 × 2 vkSj 19 × 2 × 3 fy[k ldrs gSa

blfy,  
38 19 2 1

114 19 2 3 3

×= =
× ×

vr% 38 % 114 = 1 % 3

(ii) 165 lseh rFkk 220 lseh

D;ksafd vuqikr ,d fo'kq¼ la[;k gS] vr% 165 lseh rFkk 220 lseh esa

vuqikr = 165 % 220 vFkok 
165

220

D;ksafd 165 rFkk 220 dk e- l- (HCF) 55 gS]

vr% 
165 165 55 3

220 220 55 4

÷= =
÷

vr% 165 lseh rFkk 220 lseh esa 3 % 4 dk vuqikr gSA

fVIi.kh% igys mnkgj.k esa geus xq.ku[kaM cuk, gSa vkSj bl mnkgj.k esa e- l- dk iz;ksx
fd;k gSA vki dksbZ Hkh fofèk viuk ldrs gSaA

(iii) ` 17-20 rFkk ` 86-00 dk vuqikr gS 17-20 % 86-00

vFkok 
1720 1

8600 5
=
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vr% ` 17-20 rFkk ` 86-00 dk vuqikr 1 % 5 gSA

(iv) 2 fdyksxzke = 2000 xzke

blfy, 2 fdyksxzke rFkk 500 xzke dk vuqikr = 2000 % 500 vFkok 4 % 1

vr% vHkh"V vuqikr = 4 % 1

mnkgj.k 7-2% ,d Ldwy esa 100 yM+ds rFkk 80 yM+fd;ka gSaA fuEu vuqikr Kkr dhft,%

(i) yM+dksa dh la[;k dk dqy fo|kfFkZ;ksa dh la[;k ls

(ii) yM+fd;ksa dh la[;k dk yM+dksa dh la[;k ls

gy % (i) dqy fo|kfFkZ;ksa dh la[;k = (yM+dksa dh la[;k) $ (yM+fd;ksa dh la[;k)

     = 100 $ 80 = 180

blfy, yM+dksa dh la[;k dk dqy fo|kfFkZ;ksa dh la[;k ls vuqikr = 100 % 180

D;ksafd  
100 5

,
180 9

=  blfy, bfPNr vuqikr = 5 % 9

(ii) yM+fd;ksa dh la[;k dk yM+dksa dh la[;k ls vuqikr = 80 % 100

= 4 % 5 (nksuksa inksa dks 20 ls Hkkx nsus ij)

ns[ksa vkius fdruk lh[kk 7-1

1- fuEufyf[kr esa vuqikr Kkr dhft,A

(i) 8 rFkk 168 (ii) 2-5 rFkk 7-5 (iii) ̀  11-50 vkSj ̀  115

(iv) 25 iSls rFkk ` 75 (v) 15 ehVj rFkk 250 lseh

2- ,d jsyxkM+h dh vkSlr pky 45 fdyksehVj izfr ?kaVk rFkk nwljh jsyxkM+h dh vkSlr
pky 75 fdyksehVj izfr ?kaVk gSA nksuksa jsyxkfM+;ksa dh vkSlr pky esa vuqikr Kkr
dhft,A

3- fdlh daiuh eas dke djus okys 50 O;fDr;ksa esa ls 22 iq#"k rFkk 'ks"k fL=k;ka gSaA iq#"kksa
dh la[;k dk fL=k;ksa dh la[;k ls vuqikr Kkr dhft,A

4- ,d ifjokj dh dqy ekfld vk; ̀  15000 gSA ;fn ifjokj ̀  3000 izfr ekl cpkrk
gS] rks fuEufyf[kr vuqikr Kkr dhft,%

(i) vk; dk O;; ls (ii) vk; dk cpr ls (iii) cpr dk O;; ls
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5- 260 fo|kfFkZ;ksa us ,d ijh{kk nhA mlesa ls 130 ikl gq,A fuEu vuqikr Kkr dhft,%

(i) dqy ijh{kk nsus okys rFkk ikl gksus okys fo|kfFkZ;ksa dk

(ii) ikl gksus okys rFkk isQy gksus okys fo|kfFkZ;ksa dk

7-2 lekuqikr

ge Åij i<+ pqds gSa fd fdlh vuqikr dh jkf'k;ksa dks ,d gh la[;k (≠ 0) ls xq.kk (vFkok
Hkkx nsus) djus ij vuqikr esa varj ugha vkrkA

vr% 3 % 9 = 1 % 3 = 7 % 21

blh izdkj 9 % 270 = 1 % 30 = 5 % 150

è;ku nhft, fd ,d vuqikr dks igys U;wure :i esa fy[kk gS vkSj fiQj mlds nksuksa inksa
dks ,d gh la[;k ls xq.kk fd;k x;k gSA

tc Hkh gesa nks cjkcj vuqikr feyrs gSa] ge dgrs gSa fd os ,d lekuqikr cukrs gSaA

bl izdkj nks vuqikrksa dh lekurk dk dFku ,d lekuqikr dgykrk gSA

blfy, ge dg ldrs gSa fd pkj jkf'k;ka ,d lekuqikr cukrh gSa] ;fn igyh rFkk nwljh
dk vuqikr] rhljh rFkk pkSFkh ds vuqikr ds cjkcj gksA vr% pkj jkf'k;ka a, b, c rFkk d

,d lekuqikr cukrh gSA ;fn

a : b = c : d

vFkkZr~ 
a c

b d
=  ⇔  a × d = b × c ...(1)

a, b, c rFkk d lekuqikr ds in dgs tkrs gSaA igyk in (;gka a) rFkk vafre in (;gka d)

fljksa ds in (extremes) rFkk nwljk in (;gka b) ,oa rhljk in (;gka c) eè; ds in
(means) dgykrs gSaA

(1) ls ge ns[krs gSa fd fljksa ds inksa dk xq.kuiQy eè; ds inksa ds xq.kuiQy ds cjkcj gksrk
gSA

;fn fdlh lekuqikr esa eè; ds nksuksa in cjkcj gksa] rks mUgsa eè; lekuqikrh dgrs gSaA tSls&

a : b = b : c vFkok 
a b

b c
=

esa a rFkk c dk eè; lekuqikrh b gSA

vkb,] mnkgj.k ysdj mijksDr dks Li"V djsaA
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mnkgj.k 7-3% fuEufyf[kr esa ls dkSu ls dFku lR; gSa\ dkj.k Hkh fyf[k,A

(i) 3 % 4 = 45 % 60 (ii) 3 % 2 = 9 % 8 (iii) 39 % 117 = 1 % 3

(iv) 15 % 7 = 45 % 24

gy % (i) 3 % 4 = 45 % 60

eè; inksa dk xq.kuiQy = 4 × 45 = 180

fljksa ds inksa dk xq.kuiQy = 3 × 60  = 180

vr% 3 % 4 = 45 % 60 lR; dFku gSA

(ii) 3 % 2 = 9 % 8

eè; inksa dk xq.kuiQy = 9 × 2 = 18

fljksa ds inksa dk xq.kuiQy = 3 × 8  = 24

D;ksafd 18 ≠ 24] vr% 3 % 2 = 9 % 8 vlR; dFku gSA

(iii) 39 % 117 = 1 % 3

eè; inksa dk xq.kuiQy = 117 × 1 = 117

fljksa ds inksa dk xq.kuiQy = 39 × 3  = 117

vr% 39 % 117 = 1 % 3 lR; dFku gSA

(iv) 15 % 7 = 45 % 24

eè; inksa dk xq.kuiQy = 7 × 45 = 315

fljksa ds inksa dk xq.kuiQy = 15 × 24  = 360

D;ksafd 315 ≠ 360] vr% 15 % 7 = 45 % 24 vlR; dFku gSA

mnkgj.k 7-4 % ,d lekuqikr ds izFke rhu in 4] 12 rFkk 18 gSaA lekuqikr dk pkSFkk in
Kkr dhft,A

gy % ekuk lekuqikr dk pkSFkk in x gS

vr% 4 % 12 = 18 % x

vr% 4x = 12 × 18

vFkok x = 
12 18

4

×
 = 54
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vr% lekuqikr dk pkSFkk in 54 gSA

mnkgj.k 7-5 % 3 rFkk 27 dk eè; lekuqikrh fudkfy,A

gy % eku ysa fd eè; lekuqikrh x gSA

vr% 3 % x = x % 27

⇒
3 x

x 27
=  ⇒ x2 = 81 = 92

⇒ x = 9

vr% 3 rFkk 27 dk eè; lekuqikrh 9 gSA

ns[ksa vkius fdruk lh[kk 7-2

1- fuEufyf[kr esa ls dkSu ls dFku lR; gSa\

(i) 4 % 5 = 28 % 35 (ii) 7 % 9 = 42 % 27 (iii) 
13 15

:
2 2

 = 3-25 % 3-75

2- fuEufyf[kr lekuqikrksa ds fy,] x ds eku Kkr dhft,%

(i) 24 % 36 = 36 % x (ii) 5 % 7 = 15 % x  (iii)  
34

3
% 12 = 17 % x

3- fuEufyf[kr la[;k dk eè; lekuqikrh Kkr dhft,%

(i) 2 rFkk 8 (ii) 4 rFkk 16            (iii) 6 rFkk 216

(iv) 5 rFkk 125

7-3 lekuqikr ds izdkj

lekuqikr nks izdkj ds gksrs gSa%

(v) vuqØe (lhèkk) lekuqikr

(c) O;qRØe (mYVk) lekuqikr

vkb,] ,d&,d djds buds fo"k; esa tkusa%

tc fdlh lekuqikr esa nks jkf'k;ka bl izdkj lacafèkr gksa fd ;fn ,d esa o`f¼ (;k deh) gksrh
gS rks nwljs esa Hkh mlh vuqikr esa o`f¼ (;k deh) gks tkrh gS rks mls vuqØe lekuqikr dgk
tkrk gSA mnkgj.k ds fy,% vfèkd f[kykSus] vfèkd ewY;_ de larjs] de ewY;] bR;kfnA
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nwljh vksj] ;fn fdlh lekuqikr esa nks jkf'k;ka bl izdkj lacafèkr gks fd ,d esa o`f¼ gksus
ij nwljs esa mlh vuqikr esa deh gks tkrh gS rks og lekuqikr O;qRØe lekuqikr dgykrk gSA
mnkgj.k ds fy,] ;fn dkexkjksa dh la[;k esa o`f¼ dh tk,] rks fnuksa dh la[;k esa mlh
vuqikr esa deh gks tkrh gSA

vkb,] mnkgj.k ysdj mijksDr dks Li"V djsa%

mnkgj.k 7-6 % 5 ntZu larjksa dk ewY; ` 120 gSA 7 ntZu larjksa dk ewY; Kkr dhft,A

gy % ;g vuqØe lekuqikr dh ,d fLFkfr gSA ftl izdkj larjs 5 ntZu ls 7 ntZu gq,]
mlh vuqikr esa ewY; esa o`f¼ gksxhA

larjs ewY;

5 ntZu ` 120

7 ntZu ` x

vr% 5 % 7 = 120 % x

∴ 5 × x = 7 × 120

vFkkZr~  x = 
7 120

5

×
 = 7 × 24 = 168

vr% 7 ntZu larjksa dk ewY; 168 #i;s gSA

fVIi.kh % è;ku nhft, fd ;fn x vkSj y vuqØe lekuqikrh gSa] rks x : y vFkok 
x

y  lnk

fLFkj jgrk gSA

tSls Åij ds mnkgj.k esa]

x = 5 ntZu

y = ` 120

vkSj x : y = 5 % 120

;k 
x

y  = 
5

120
 = 

1

24
 fLFkj gSA mlh izdkj ;fn 

x

y  = k rc x = ky A ;gka k fLFkj gSA

ge dgrs gSa fd x rFkk y vuqØe lekuqikrh gSaA
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mnkgj.k 7-7 % ,d lkbfdy lokj 10 fdyksehVj izfr ?kaVs dh vkSlr pky ls dqN nwjh
1

3
2
 ?kaVs esa r; djrk gSA ;fn og viuh vkSlr pky 14 fdyksehVj izfr ?kaVk dj ns] rks

mlh nwjh dks r; djus esa mls fdruk le; yxsxk\

gy % Li"V gS fd ;g O;qRØe lekuqikr dh fLFkfr gS] D;ksafd pky c<+us ij le; de
yxsxk

vkSlr pky (fdyksehVj@ ?kaVk) le; (?kaVksa esa)

10
1

3
2

14 x

blfy, 10 % 14 = x : 
1

3
2

vr% 
10 7

2

×
 = x × 14

;k x = 
10 7

2 14

×
×  = 

1
2

2

vr% 14 fdyksehVj@ ?kaVs dh vkSlr pky ls nwjh r; djus esa 
1

2
2
 ?kaVs yxsaxsA

fVIi.kh % è;ku nhft, fd ;fn x rFkk y O;qRØe lekuqikrh gSa] rks x.y lnk fLFkj jgrk gSA
tSls Åij ds mnkgj.k esa]

x = 10 fdyksehVj@ ?kaVk

y = 
1

3
2
 ?kaVs

bl dkj.k] x.y = 10 × 
7

2
 = 35 fLFkj gSA

blh izdkj ;fn x.y = k] rc

x = 
k

y

;gka k fLFkj gSA

ge dgrs gSa fd x rFkk y O;qRØe lekuqikrh gSaA
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ns[ksa vkius fdruk lh[kk 7-3

1- ,d O;fDr ` 360 esa 3 fdyksxzke 'kgn [kjhnrk gSA ` 810 esa og fdruk 'kgn [kjhn
ldrk gS\

2- 'khry is; dh 20 cksryksa dh dher ` 800 gSA mlh izdkj dh 35 cksryksa dh D;k
dher gksxh\

3- ;fn 50 O;fDr ,d nhokj dks 15 fnu esa cuk ldrs gSa] rks 75 O;fDr mlh izdkj dh
nhokj dks fdrus fnuksa esa cuk ik,axs\

4- ;fn 25 O;fDr ,d [ksr dh iQly dks 9 fnu esa dkV ldrs gSa] rks 15 O;fDr mlh [ksr
dh iQly dks fdrus fnuksa esa dkV ik,axs\

5- ,d vukt dk HkaMkj 500 O;fDr;ksa ds fy, 40 fnuksa ds fy, i;kZIr gSA ;gh HkaMkj 800

O;fDr;ksa ds fy, fdrus fnu pysxk\

6- 10 ehVj maQph ,d igkM+h dh Nk;k fnu ds fdlh le; 8 ehVj yach gSA mlh le;
esa ,d vU; igkM+h dh Nk;k 12 ehVj gSA nwljh igkM+h dh maQpkbZ Kkr dhft,A

7- 24 ukfj;yksa dk ewY; ` 480 gSA oSls gh 120 ukfj;yksa dk ewY; Kkr dhft,A

8- 10 O;fDr ,d lM+d dks 6 fnu esa cuk ldrs gSaA 15 O;fDr ml lM+d dks fdrus fnuksa
esa cuk ik,axs\

7-4 ,sfdd fu;e

tc dqN oLrqvksa dk ewY; fn;k gks rFkk gesa mlh oLrq dh fdlh vU; la[;k dk ewY; Kkr
djuk gks] rks

(i) ,d rjhdk lekuqikr ds iz;ksx ls gS

tSls ;fn 5 fdyksxzke xsgwa dk ewY; ` 100 gS rks 16 fdyksxzke xsgwa dk D;k ewY; gksxk\

vfèkd xsgwa vfèkd ewY;] vr% ;g vuqØe lekuqikr dk mnkgj.k gSA

vr% ekuk bfPNr ewY; ` x gSA

rks 5 % 100 = 16 % x

vr% 100 × 16 = 5 × x

vFkok x = 
100 16

5

×
 = 320

vFkkZr~ 16 fdyksxzke xsgwa dk ewY; ` 320 gSA
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(ii) ,d vU; rjhdk gS&igys ge ,d oLrq (vFkok ,dd) dk ewY; Kkr djrs gSaA fiQj
ftruh la[;k dk ewY; Kkr djuk gks] mls mlls xq.kk djds Kkr dj ysrs gSa] D;ksafd igys
ge ,d oLrq (vFkok ,dd) dk ewY; Kkr djrs gSa] blfy, bldks ,sfdd fu;e (Unitary

Method) dgk tkrk gSA

vkb, mijksDr mnkgj.k dks ,sfdd fu;e ls gy djsaA

5 fdyksxzke xsgwa dk ewY; = ` 100

1 fdyksxzke xsgwa dk ewY; = ` 
100

5
 
 
 

 vFkok ` 20

vr% 16 fdyksxzke xsgwa dk ewY; = (16 × 20) vFkkZr~ ` 320

mnkgj.k 7-8 % ;fn 10 lkcqu dh fVfd;ksa dk ewY; ` 150 rFkk 4 nar eatuksa dk ewY;
` 60 gS] rks 6 lkcqu dh fVfd;ksa rFkk nks nar eatuksa dk dqy ewY; Kkr dhft,A

gy % 10 lkcqu dh fVfd;ksa dk ewY; = ` 150

1 lkcqu dh fVfd;k dk ewY; = ` 
150

10
 vFkok ` 15

rks 6 lkcqu dh fVfd;ksa dk ewY; = ` (15 × 6) = ` 90 ---(i)

4 nar eatuksa dk ewY; = ` 60

1 nar eatu dk ewY; = ` 
60

4
 
 
 

rks 2 nar eatuksa dk ewY; = ` 
60

2
4

 × 
 

 = ` 30 ---(ii)

blfy, 6 lkcqu dh fVfd;ksa rFkk 2 nar eatukas dk dqy ewY;

= ` (90$30) = ` 120

ns[ksa vkius fdruk lh[kk 7-4

1- ;fn 4 fdyksxzke phuh dk ewY; ̀  120 gks] rks ,d fDoaVy (100 fdyksxzke) phuh dk
ewY; Kkr dhft,A

2- ;fn fdlh iqLrd dh 25 izfr;ksa dk ewY; ` 525 gks] rks mlh iqLrd dh 10 izfr;ksa
dk ewY; Kkr dhft,A
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3- ;fn fdlh nokbZ dh ,d ntZu 'khf'k;ksa dk ewY; ` 612 gS] rks ,slh 4 'khf'k;ksa dk
fdruk ewY; gksxk\

4- ;fn ,d ntZu rsy dh 'khf'k;ksa dk ewY; ` 720 rFkk 6 vpkj ds fMCcksa dk ewY; `

240 gS] rks pkj rsy dh 'khf'k;ksa rFkk 3 vpkj ds fMCcksa dk ewY; Kkr dhft,A

5- ,d nhokj dks 15 O;fDr feydj 10 fnu esa cuk ldrs gSa] rks 10 O;fDr mlh nhokj
dks fdrus le; esa cuk ik,axs\

6- ikap O;fDr feydj ,d [ksr dks 8 fnu esa dkV ldrs gSa] rks mlh [ksr dks 2 fnu esa
dkVus ds fy, vko';d O;fDr;ksa dh la[;k Kkr dhft,A

7-5 le; vkSj dke

dHkh&dHkh gesa dk;ks± dh lekfIr dh vofèk fuèkkZj.k djus dk fu'p; djuk iM+rk gSA
mnkgj.k ds fy,] ;fn eSa 3 ?kaVs izfrfnu dke d:] rks eq>s fdlh dke dks iwjk djus esa
fdrus fnu yxsaxs vFkok ?kj dk iQ'kZ cuokus esa fdrus etnwj yxkmaQ fd dk;Z 2 fnu esa
lekIr gks tk,\

bl izdkj ds iz'u ge le; vkSj dke ds varxZr ysaxs rFkk budks gy djus ds fo"k; esa
vkidks crk,axsA

7-5-1 dke rFkk vuqikr

ge bl ikB esa vuqikr ds ckjs esa i<+ pqds gSaA vkb, mldk iz;ksx le>saA

;fn ,d O;fDr ,d dk;Z dks 15 fnu esa dj ldrk gS rFkk nwljk O;fDr mlh dke dks 20

fnu esa dj ldrk gS] rks nksuksa ds ,d fnu ds dke dks mudh dk;Z {kerk dgk tkrk gSA

vr% igys rFkk nwljs O;fDr dh dk;Z {kerk esa 
1

15
 % 

1

20
 vFkkZr~ 4 % 3 dk vuqikr gSA blh

rF; dks vkèkkj ekudj rFkk vuqikr ds izk:iksa dh lgk;rk ysdj ge le; vkSj dke ds
iz'uksa dks gy djasxsA

vkb,] dqN mnkgj.k ysdj bls Li"V djsa%

mnkgj.k 7-9 % jke ,d dke dks 15 fnu esa dj ldrk gS rFkk ';ke 10 fnu esaA nksuksa
feydj ml dke dks fdrus fnuksa esa djsaxs\

gy % jke dk ,d fnu dk dke = 
1

15

';ke dk ,d fnu dk dke = 
1

10
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jke rFkk ';ke dk feydj ,d fnu dk dke = 
1 1

15 10
+

        = 
2 3 1

30 6

+ =

vr% jke rFkk ';ke feydj ml dke dks 6 fnu esa djsaxsA

mnkgj.k 7-10 % yrk rFkk lksuk feydj ,d dke dks 20 fnu esa dj ldrs gSaA ;fn yrk
vdsyh mlh dke dks 30 fnu esa dj ldrh gks] rks lksuk ml dke dks fdrus fnuksa esa djsxh\

gy % yrk rFkk lksuk dk ,d fnu dk dke = 
1

20

yrk dk ,d fnu dk dke = 
1

30

vr% lksuk dk ,d fnu dk dke = 
1 1

20 30
−

 = 
3 2 1

60 60

− =

vr% lksuk ml dke dks 60 fnu esa djsxhA

mnkgj.k 7-11 % d.kZ rFkk vgen ,d dke dks Øe'k% 15 rFkk 20 fnu esa dj ldrs gSaA
nksuksa us feydj 6 fnu dke fd;k vkSj fiQj d.kZ pyk x;kA 'ks"k dke vgen fdrus fnuksa
esa djsxk\

gy % d.kZ rFkk vgen dk feydj ,d fnu dk dke = 
1 1 4 3 7

15 20 60 60

++ = =

d.kZ rFkk vgen dk 6 fnu dk dke = 
7 6 7

60 10

× =

'ks"k dke = 
7 3

1
10 10

− =

vgen 'ks"k dke dks 
3 20

10

× 
 
 

 vFkkZr~ 6 fnu esa djsxkA

mnkgj.k 7-12 % jek rFkk dsoy ,d dke dks Øe'k% 12 rFkk 18 fnu esa dj ldrs gSaA
nksuksa us feydj ` 1720 esa dke dk Bsdk fy;kA Bsds dh jkf'k esa nksuksa dk Hkkx Kkr
dhft,A
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gy % jek rFkk dsoy dh dk;Z {kerkvksa dk vuqikr = 
1 1

:
12 18

= 3 % 2

vr% Bsds dh jkf'k esa jek dk Hkkx = ` 
3 1720

5

× 
 
 

 = ` 1032

dsoy dk Hkkx = ` 1720 & ` 1032 = ` 688

mnkgj.k 7-13 % tkslsiQ rFkk jhuk ,d dke dks Øe'k% 12 rFkk 24 fnu esa dj ldrs gSaA
nksuksa us feydj dke vkjaHk fd;kA tkslsiQ dke lekIr gksus ls 3 fnu igys pyk x;k rFkk
'ks"k dke jhuk us vdsys fd;kA dqy dk;Z fdrus fnuksa esa lekIr gqvk\

gy % tkslsiQ rFkk jhuk dk ,d fnu dk dke = 
1 1 2 1 3 1

12 24 24 24 8

++ = = =

ekuk dqy dk;Z x fnu esa lekIr gqvkA

∴ nksuksa us feydj (x & 3) fnu esa dke fd;k = 
x 3

8

−

jhuk dk 3 fnu dk dke = 
3 1 1

24 8

× =

vr%
x 3 1

1
8 8

− + =

;k x & 3 $ 1 = 8

;k x = 10

vr% dke 10 fnu esa lekIr gqvkA

ns[ksa vkius fdruk lh[kk 7-5

1- A rFkk B ,d dke dks Øe'k% 10 fnu rFkk 15 fnu esa dj ldrs gSaA nksuksa feydj
ml dke dks fdrus fnuksa esa djsaxs\

2- jek] 'khyk rFkk tqcSnk ,d dke dks Øe'k% 8] 12 rFkk 24 fnuksa esa dj ldrh gSaA rhuksa
feydj ml dke dks fdrus fnuksa esa djsaxh\
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3- A, B rFkk C feydj ,d dke dks 20 fnu esa dj ldrs gSaA ;fn A rFkk B vdsys
ml dke dks Øe'k% 40 rFkk 60 fnuksa esa dj ldrs gksa] rks C vdsyk mls fdrus fnuksa
esa djsxk\

4- dje flag rFkk jksfeyk feydj ,d dke dks 24 fnu esa dj ldrs gSaA ;fn dje flag
vdsyk ml dke dks 36 fnu esa djsa] rks jksfeyk vdsyh mls fdrus fnuksa esa dj ldsxh\

5- A rFkk B feydj ,d dke dks 8 fnu esa dj ldrs gSaA nksuksa us 6 fnu feydj dke
fd;k rFkk 'ks"k dke B us vdsys 6 fnu esa lekIr fd;kA A rFkk B dh dk;Z {kerk,a
Kkr dhft,A

6- jeu rFkk fodkl ,d dk;Z dks Øe'k% 16 fnu rFkk 24 fnu esa dj ldrs gSaA nksuksa us
feydj 6 fnu dke fd;k vkSj fiQj jeu pyk x;kA 'ks"k dke fodkl us vdsys fdrus
fnu esa lekIr fd;k\

7-6 le; vkSj nwjh

gekjs izfrfnu ds dkedkt esa le; vkSj nwjh dk fo'ks"k egRo gSA le; ls dke ij igqapus
ds fy, fdlh Hkh O;fDr dks è;ku j[kuk iM+rk gS fd fdrus cts ?kj ls pys fd fufnZ"V
LFkku ij le; ls igqap ldsA ;g vuqeku rHkh laHko gS] tc mlds eu esa pky (Speed)

dk Hkh ,d fuf'pr vuqeku gksA ;fn 10 fdyksehVj dh nwjh r; djuh gS rFkk 4 fdyksehVj
izfr ?kaVs dh pky gS] rks nwjh r; djus esa le; yxsxk

10

4
 
 
 

 ?kaVs] vFkkZr~ 
1

2
2
 ?kaVs

blfy, ge dg ldrs gSa fd

le; =
njw h
pky

vFkok] nwjh = le; × pky ---(i)

(distance) = (time) × (speed)

le; vkSj nwjh ds iz'uksa esa gekjk ewy fl¼kar ;gh gksxk

blh ls gesa fuEufyf[kr lw=k izkIr gksrs gSa

le; =
njw h
pky

---(ii)

pky =
njw h
le;

---(iii)
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mnkgj.k ns[kus ls igys dqN fu;eksa ds fo"k; esa tkusaA ;fn nks okgu] pkyksa a rFkk b ls

(i) foijhr fn'kkvksa esa tk jgs gksa] rks mudh lkisf{kd pky (Relative Speed)] (a+b) gksrh
gSA

(ii) ,d gh fn'kk esa tk jgs gksa] rks mudh lkisf{kd pky (a–b) gksrh gS] tcfd a > b

vkb, vc dqN mnkgj.k ysaA

mnkgj.k 7-14 % ,d jsyxkM+h 60 fdyksehVj izfr ?kaVk dh pky ls tk jgh gSA mldh pky
izfr lsdsaM Kkr dhft,A

gy % 3600 lsdsaM esa xkM+h tkrh gS = 60 fdyksehVj

vr% 1 lsdsaM esa xkM+h tkrh gS = 
60

3600
 fdyksehVj

= 
1

60
 fdyksehVj

= 
1 1000

60

× 
 
 

 ehVj

= 
50

3
 ehVj = 

2
16

3
 ehVj

vr% xkM+h dh pky 
2

16
3
 ehVj izfr lsdsaM gSA

mnkgj.k 7-15 % A rFkk B ,d gh le; vius ?kjksa ls] ftuds chp dh nwjh 40 fdyksehVj
gS] ,d&nwljs dh vksj 4 fdyksehVj ?kaVs rFkk 6 fdyksehVj izfr ?kaVs dh pky ls tk jgs gSaA
og fdrus le; ckn rFkk dgka feysaxs\

gy % D;ksafd A rFkk B foijhr fn'kkvksa esa py jgs gSaA

vr% mudh lkis{k xfr (6 $ 4) fdyksehVj izfr ?kaVk

= 10 fdyksehVj izfr ?kaVk

vr% 40 fdyksehVj dh nwjh dks r; djus esa yxk le;

= 
40

10
 ?kaVs

= 4 ?kaVs
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4 ?kaVs esa A us (4 × 4) fdyksehVj vFkkZr~ 16 fdyksehVj nwjh r; dh

vr% tc 4 ?kaVs ckn A us 16 fdyksehVj dh nwjh rFkk B us 24 fdyksehVj dh nwjh r; dh]
rc og feysaxsA

mnkgj.k 7-16 % ,d jsyxkM+h 60 fdyksehVj izfr ?kaVs dh pky ls tk jgh gSA ;fn xkM+h
dh yackbZ 200 ehVj gks] rks og jsyxkM+h ,d [kaHks dks fdrus le; esa ikj djsxh\

gy % ,d [kaHks dks ikj djus esa jsyxkM+h dks viuh yackbZ ds cjkcj dh nwjh ikj djuh iM+sxhA

jsyxkM+h 60 × 1000 ehVj dh nwjh ikj djrh gS = 3600 lsdsaM esa

jsyxkM+h 1 ehVj dh nwjh ikj djrh gS = 
3600

60 1000×  lsdsaM esa

jsyxkM+h 200 ehVj dh nwjh ikj djrh gS = 
3600 200

60 1000

× 
 × 

 lsdsaM esa

         = 12 lsdsaM esa

vr% jsyxkM+h [kaHks dks 12 lsdsaM esa ikj djsxhA

mnkgj.k 7-17 % ,d jsyxkM+h 80 fdyksehVj izfr ?kaVs dh pky ls tk jgh gSA ;fn xkM+h
dh yackbZ 120 ehVj gS] rks og 180 ehVj yacs IysViQkeZ dks fdrus le; esa ikj djsxh\

gy % jsyxkM+h dk IysViQkeZ dks ikj djus dk vFkZ gS fd jsyxkM+h viuh yackbZ rFkk IysViQkeZ
dh yackbZ nksuksa dks feykdj nwjh ikj djsA

jsyxkM+h rFkk IysViQkeZ dh lfEefyr yackbZ = (120$180) ehVj

= 300 ehVj

jsyxkM+h (80 × 1000) ehVj dh nwjh ikj djrh gS 3600 lsdsaM esa

jsyxkM+h 1 ehVj dh nwjh r; djrh gS 
3600

80 1000×  lsdsaM esa

jsyxkM+h 300 ehVj dh nwjh r; djrh gS 
3600 300

80 1000

×
×  lsdsaM esa

= 
1

13
2
 lsdsaM esa

vr% jsyxkM+h IysViQkeZ dks 
1

13
2
 lsdsaM esa ikj djsxhA
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mnkgj.k 7-18 % ;fn ,d jsyxkM+h] tks 60 fdyksehVj izfr ?kaVs dh pky ls tk jgh gS] ,d
220 ehVj yacs iqy dks 24 lsdsaM esa ikj djrh gS] rks jsyxkM+h dh yackbZ Kkr dhft,A

gy % ekuk jsyxkM+h dh yackbZ = x ehVj

iqy rFkk xkM+h dh yackbZ = (220 $ x) ehVj

3600 lsdsaM esa jsyxkM+h tkrh gS = 60 × 1000 ehVj

rks 24 lsdsaM esa jsyxkM+h tkrh gS = 
60 1000 24

3600

× × 
 
 

 ehVj

= 400 ehVj

220 $ x = 400

vr% x = 400 & 220 = 180

vr% jsyxkM+h dh yackbZ 180 ehVj gSA

mnkgj.k 7-19 % nks èkkod ,d nkSM+ esa Hkkx ysrs gSaA èkkod A] èkkod B dks nkSM+us ls igys
100 ehVj vkxs tkus nsrk gS vkSj fiQj nkSM+rk gSA ;fn igyk èkkod A] 6 feuV esa ,d
fdyksehVj dh nwjh r; djrk gS rFkk nwljk èkkod B] 10 feuV esa ,d fdyksehVj nwjh r;
drj gS rks Kkr dhft, fd èkkod A] èkkod B dks fdrus le; ckn idM+ ysxk\

gy % èkkod A] 6 feuV esa tkrk gS = 1 fdyksehVj

èkkod A] 10 feuV esa tkrk gS = 
1 10

6

× 
 
 

 fdyksehVj vFkok 
5

3
 fdyksehVj

vr% 10 feuV esa èkkod A] èkkod B ls 
5

1
3

 − 
 

 ;k 
2

3
 fdyksehVj vfèkd nwjh r; djrk

gSA

A] 
2 1000

3

× 
 
 

 ehVj vfèkd nkSM+rk gS 10 feuV esa

vr% A] 100 ehVj vfèkd nkSM+rk gS 
10 3 100

2 1000

× × 
 × 

 feuV esa

[Q/kod A dks 100  eh- dh nwjh vf/d r; djuh gS]

= 
1

1
2
 feuV esa

vr% 
1

1
2
 feuV esa èkkod A] èkkod B dks idM+ ysxkA
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ns[ksa vkius fdruk lh[kk 7-6

1- ,d jsyxkM+h 72 fdyksehVj izfr ?kaVs dh ,d leku pky ls py jgh gSA og 15 lsdsaM
esa fdruh nwjh r; djsxh\

2- ,d jsyxkM+h ,d ?kaVs esa 60 fdyksehVj dh nwjh r; djrh gS rFkk ,d dkj 300 ehVj
dh nwjh 15 lsdsaM esa r; djrh gSA dkSu&lk okgu vfèkd pky ls py jgk gS\

3- ,d jsyxkM+h] ftldh yackbZ 300 ehVj gS] 120 fdyksehVj izfr ?kaVk dh pky ls tk
jgh gSA og ,d [kaHks dks fdruh nsj esa ikj djsxh\

4- ,d jsyxkM+h] ftldh yackbZ 200 ehVj gS] ,d [kaHks dks 12 lsdsaM esa ikj djrh gSA
jsyxkM+h dh pky Kkr dhft,\

5- 200 ehVj yach jsyxkM+h] tks 72 fdyksehVj izfr ?kaVs dh pky ls tk jgh gS] ,d 280

ehVj yacs IysViQkeZ dks fdruh nsj esa ikj djsxh\

6- 360 ehVj yach jsyxkM+h ,d 40 ehVj yacs iqy dks 20 lsdsaM esa ikj dj ysrh gSA
jsyxkM+h dh pky Kkr dhft,A

7- nks èkkod P rFkk Q ,d nkSM+ esa Hkkx ysrs gSaA èkkod Q èkkod P dks 200 ehVj vkxs
nkSM+us dh NwV nsdj nkSM+uk vkjaHk djrk gSA ;fn èkkod P] 18 feuV esa ,d fdyksehVj
rFkk èkkod Q] 12 feuV esa ,d fdyksehVj nkSM+rk gks] rks èkkod Q] èkkod P dks
fdrus le; esa idM+ ysxk\

vkb, nksgjk,a

 nks jkf'k;ksa x rFkk y dk vuqikr

x : y = 
x

y

;fn x vkSj y ds ek=kd ,d gh gSaA

 nks vuqikr ;fn leku gksa] rks os ,d lekuqikr cukrs gSa] tSls&

x : y = a : b ,d lekuqikr gSA

 x : y = a : b esa

x rFkk b dks fljksa ds in vkSj y rFkk a dks eè; in dgrs gSaA ;fn lekuqikr esa eè;
in leku gks tk,a] rks bu nksuksa dks eè; lekuqikrh dgrs gSaA

tSls&x : y = y : b esa

x rFkk b dk eè; lekuqikrh y gSA
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 ;fn ,d jkf'k dh o`f¼ (vFkok deh) ls nwljh esa mlh vuqikr esa o`f¼ (vFkok deh)
gksrh gS] rks bUgsa vuqØe lekuqikrh dgrs gSaA bl fLFkfr esa ;fn nks jkf'k;ka x rFkk y

vuqØe lekuqikrh gSa] rks

x : y = 
x

y  = k vFkok x = ky

 ;fn ,d jkf'k dh o`f¼ (vFkok deh) ls nwljh esa mlh vuqikr esa deh (vFkok o`f¼)

gksrh gS] rks bUgsa O;qRØe lekuqikrh dgrs gSaA ,slh fLFkfr esa ;fn nks jkf'k;ka x rFkk y

O;qRØe lekuqikrh gSa] rks

xy = k vFkok x = 
k

y

 lekuqikr dk iz;ksx u djds iz'uksa dks ,sfdd fu;e }kjk Hkh dj ldrs gSaA

vkb, vH;kl djsa

1- fuEufyf[kr esa vuqikr Kkr dhft,%

(i) 16 rFkk 72 (ii) 2-5 rFkk 7-5

(iii) 1@2 rFkk 3@4 (iv)  ` 
1

8
2
 rFkk ` 34

(v) 15 lseh rFkk 1-5 ehVj (vi) 10 yhVj rFkk 78 yhVj

(vii) 9-5 rFkk 7-6 (viii) 0-64 rFkk 0-096

(ix) 134 ehVj rFkk 201 ehVj (x) 27 iSls rFkk ` 1-08

2- fdlh d{kk esa 60 fo|kfFkZ;ksa esa ls 35 yM+ds rFkk 'ks"k yM+fd;ka gSaA fuEu vuqikr Kkr
dhft,%

(i) yM+dksa dh la[;k dk dqy fo|kfFkZ;ksa dh la[;k ls

(ii) yM+fd;ksa dh la[;k dk dqy fo|kfFkZ;ksa dh la[;k ls

(iii) yM+fd;ksa dk yM+dksa dh la[;k ls

3- ,d O;fDr 10 fdyksehVj dh nwjh 
1

2
2
 ?kaVs esa rFkk nwljk O;fDr 15 fdyksehVj dh

nwjh 4 ?kaVs esa r; djrk gSA nksuksa O;fDr;ksa dh vkSlr pkyksa esa vuqikr Kkr dhft,A
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4- fuEufyf[kr esa ls dkSu ls dFku lR; gSa\

(i) 9 % 7 = 63 % 49

(ii) 
15 7

:
2 4

 = 15 fdyksxzke % 
1

3
2
 fdyksxzke

(iii) 5-75 % 23 = 8 % 40

(iv) 8 % 9 = 4 % 5

(v) 15 % 
1

4
2
  = 5 % 2

5- fuEufyf[kr esa ls izR;sd ds fy, x dk eku Kkr dhft,%

(i) 15 % 13 = 1-95 % x

(ii) 2 % 3 = 
1

2
2
% x

(iii) 0-15 % 7-5 = 8 lseh %  x lseh

(iv) 8 % 25 = 4 % x

(v) 15 % 10 = 3 % x

6- fuEufyf[kr la[;kvksa ls ,d lekuqikr cukb,%

(i) 13] 18] 90] 65

(ii) 5] 12] 15] 4

(iii) 12] 9] 
1

13
2
 ]18

7- 3 ntZu dkWfi;ksa dk ewY; ` 180 gSA mlh rjg dh 10 ntZu dkWfi;ksa dk ewY; Kkr
dhft,A

8- 30 fdyksxzke pkoy dh cksjh dk ewY; ̀  960 gSA ,d fDoaVy (100 fdyksxzke) pkoy
dk ewY; Kkr dhft,A

9- 80 fdyksehVj LdwVj pykus esa 
1

2
2
 yhVj isVªksy yxrk gSA 128 fdyksehVj dh nwjh tkus

esa fdruk isVªksy yxsxk\

10- ;fn 75 O;fDr ,d dke dks 3 fnu esa dj ldrs gSa] rks 15 O;fDr ml dke dks fdrus
fnuksa esa djsaxs\
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11- ;fn 3 iqLrdksa dk ewY; ̀  180 rFkk 4 dkWfi;ksa dk ewY; ̀  84 gS] rks oSlh ,d ntZu
iqLrdksa rFkk 6 dkWfi;ksa dk dqy ewY; Kkr dhft,A

12- 15 fdyksxzke lsc dh isVh dk ewY; ̀  930 gSA 5 fdyksxzke lsc dk ewY; Kkr dhft,]
;fn ydM+h dh isVh dk ewY; ` 30 gSA

13- A, B rFkk C ,d dke dks Øe'k 6] 8 rFkk 12 fnu esa dj ldrs gSaA ml dke dks
feydj ` 10400 esa ysus ij izR;sd dks fdruh jkf'k feysxh\

14- dsoyjke rFkk efyd us ,d dke dks djus dk Bsdk ` 2700 esa fy;kA ;fn mudh
dk;Z{kerkvksa esa 8%7 dk vuqikr gks] rks Bsds dh jkf'k esa nksuksa dk vyx&vyx Hkkx
Kkr dhft,A

15- A rFkk B ,d dke dks Øe'k% 12 rFkk 18 fnu esa dj ldrs gSaA nksuksa us feydj dke
izkjaHk fd;kA B dke lekIr gksus ls 8 fnu igys pyk x;k rFkk 'ks"k dke vdsys A

us fd;kA dqy dk;Z fdrus fnuksa esa lekIr gqvk\

16- dyk rFkk foeyk ,d gh le; vius ?kjksa ls] ftuds chp dh nwjh 2 fdyksehVj gS]
,d&nwljs dh vksj pyrh gSaA dyk dh xfr 4 fdyksehVj izfr ?kaVk rFkk foeyk dh xfr
6 fdyksehVj izfr ?kaVk gSA pyus ds fdrus le; ckn os ,d&nwljs ls feysaxh\

17- ,d ekyxkM+h rFkk ,d dkj nks vyx&vyx 'kgjksa] ftuds chp dh nwjh 160

fdyksehVj gS] ls ,d&nwljs dh vksj pyhaA ekyxkM+h dh xfr 48 fdyksehVj izfr ?kaVk
rFkk dkj dh xfr 72 fdyksehVj izfr ?kaVk gSA fdruh nsj ckn vkSj dgka] os ,d&nwljs
ls feyasxh\

mÙkjekyk

ns[ksa vkius fdruk lh[kk 7-1

1- (i) 1 % 21 (ii) 1 % 3 (iii) 1 % 10 (iv) 1 % 300 (v) 6 % 1

2- 3 % 5

3- 11 % 14

4- (i) 5 % 4 (ii) 5 % 1 (iii) 1 % 4

5- (i) 2 % 1 (ii) 1 % 1

ns[ksa vkius fdruk lh[kk 7-2

1- (i) lR; (ii) vlR; (iii) lR;

2- (i) 54 (ii) 21 (iii) 18

3- (i) 4 (ii) 8 (iii) 36 (iv) 25
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ns[ksa vkius fdruk lh[kk 7-3

1- 6-75 fdyksxzke 2- ` 1400 3- 10 fnu 4- 15 fnu

5- 25 fnu 6- 15 ehVj 7- ` 2400 8- 4 fnu

ns[ksa vkius fdruk lh[kk 7-4

1- ` 3000 2- ` 210 3- ` 204

4- ` 360 5- 15 fnu 6- 20 O;fDr

ns[ksa vkius fdruk lh[kk 7-5

1- 6 fnu 2- 4 fnu 3- 120 fnu

4- 72 fnu 5- A % 12 fnu] B % 24 fnu 6- 9 fnu

ns[ksa vkius fdruk lh[kk 7-6

1- 300 ehVj 2- dkj 12 fdyksehVj izfr ?kaVk vfèkd xfr ls

3- 9 lsdsaM 4- 60 fdyksehVj izfr ?kaVk

5- 24 lsdsaM 6- 72 fdyksehVj izfr ?kaVk

7- 7 feuV] 12 lsdsaM

vkb, vH;kl djsa

1- (i) 2 % 9 (ii) 1 % 3 (iii) 2 % 3 (iv) 1 % 4 (v) 1 % 10

(vi) 5 % 39 (vii) 5 % 4 (viii) 20 % 3 (ix) 2 % 3 (x) 1 % 4

2- (i) 7 % 12 (ii) 5 % 12 (iii) 5 % 7

3- 16 % 15

4- lR; dFku (i)] (ii)

5- (i) 1-69 (ii) 
15

4
(iii) 400

(iv)
25

2
(v) 2

6- (i) 13 % 65 %% 18 % 90 (ii) 5 % 15 %% 4 % 12

(iii) 9 % 
1

13
2
 %% 12 % 18
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7- ` 600

8- ` 3200

9- 4 yhVj

10- 15 fnu

11- ` 846

12- ` 300

13- A % ` 2400] B % ` 3200] C % ` 4800

14- dsoyjke % ` 1440] efyd % ` 1260

15- 12 fnu

16- 12 feuV

17- pyus ds 1 ?kaVk 20 feuV ckn tc jsyxkM+h 64 fdyksehVj rFkk dkj 96 fdyksehVj
py pqdh gksaxhA
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8

izfr'krrk rFkk mlds vuqiz;ksx

vki fHkUuksa ls ifjfpr gks pqds gSaA mnkgj.k ds fy,] 
1 3 32

, , ,
3 8 35

 ---bR;kfn fHkUusa gSaA vkius

;g Hkh lh[kk gS fd nks fHkUuksa dh rqyuk ds fy,] mUgsa bl izdkj dh rqY; fHkUuksa ds :i
esa fy[krs gSa fd muds gj leku gks tk,aA ,d fHkUu] ftudk gj 100 gks] izfr'kr Hkh
dgykrh gSaA

bl ikB ls vki lh[ksaxs %

 izfr'kr dks fHkUu ds :i esa fy[kuk

 fdlh fHkUu dks izfr'kr :i esa fy[kuk

 izfr'krrk ij vkèkkfjr iz'uksa dks gy djuk

 izfr'krrk ds iz;ksx ls ykHk vkSj gkfu ds iz'uksa dks gy djuk

 izfr'krrk ds vkèkkj ij cV~Vs ds iz'uksa dks gy djuk

8-1 izfr'kr dk fHkUu :i

vkb, lh[ksa fd fdlh fHkUu dks izfr'kr ds :i esa dSls fy[krs gSa vkSj fdlh izfr'kr dks dSls
fHkUu ds :i esa O;Dr djrs gSaA le>us ds fy, fuEufyf[kr mnkgj.k yhft,%

mnkgj.k 8-1 % 
3

8
 rFkk 

2

7
 dh rqyuk dhft,A

gy % gesa 
3

8
 rFkk 

2

7
 dks ,slh rqY; fHkUuksa ds :i esa fy[kuk gS] ftuds gj nh xbZ fHkUuksa

ds gjksa dk y- l- (LCM) gksA

8 rFkk 7 dk y?kqre lekioR;Z 56 gSA
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vr%
3 3 7 21

8 8 7 56

×= =
×

2 2 8 16

7 7 8 56

×= =
×

D;ksafd
21 16

56 56
>

vr%
3 2

8 7
>

mnkgj.k 8-2 % 
9

10
 rFkk 

41

50
 dh rqyuk dhft,A

gy % fHkUusa 
9

10
 rFkk 

41

50
 gSaA

9 9 10 90

10 10 10 100
= × =  rFkk 

41 2 82

50 2 100
× =

vr% 
9 41

10 50
> D;ksafd 

90 82

100 100
>

nwljh ckj geus tkucw>dj fHkUuksa ds gj dks 100 fy;k gS (og 50 Hkh fy;k tk ldrk Fkk)
os fHkUusa] ftudk gj 100 gksrk gS] izfr'kr dgykrh gSaA

vr% 
90

100
 dks 90% ;k 90 izfr'kr rFkk 

82

100
 dks 82 izfr'kr vFkok 82% fy[krs gSaA

8-1-1 fHkUuksa dks izfr'kr :i esa cnyuk

vkius mQij i<+k gS fd

90

100
= 90%

ge 90% dks  90 × 
1

100
 ds :i esa fy[kdj 

1

100
 dks % esa cny nsrs gSaA

vr% 90 × 
1

100
 = 90%
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blh izdkj 
82

100
 = 82 × 

1

100
 = 82%

bl izdkj geus lh[kk fd fdlh fHkUu dks izfr'kr esa cnyus ds fy, mlds gj dks 100 esa
cnysa (va'k rFkk gj dks ,slh la[;k ls xq.kk djsa fd gj 100 esa cny tk,) vkSj fiQj fHkUu
ds gj dks gVkdj va'k ds lkFk % dk fpUg yxk nsaA

vkb, uhps mnkgj.k ns[ksaA

mnkgj.k 8-3 % fuEufyf[kr esa ls izR;sd fHkUu dks izfr'kr ds :i esa cnfy,%

(i) 
3

5
(ii) 

7
1

15
(iii) 0-7

gy% (i)
3

5
 = 

3 20

5 20

×
×

= 
60 1

60
100 100

= ×

= 60%

(ii)
7

1
15

 = 
22 20 22 20 1 440 1

15 20 3 100 3 100

× ×= × = ×
×

= 
440

3
%  vFkok

2
146

3
%

(iii) 0.7 = 
7

10

= 
7 10

10 10

×
×

= 
70

100
 = 

1
70

100
×  = 70%

mnkgj.k 8-4 % fuEufyf[kr izfr'krksa dks fHkUu ds :i esa O;Dr dhft,%

(i) 45% (ii) 
2

16 %
3

 (iii) 11-5%
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gy% (i) 45%

= 
1

45
100

×

= 
45

100

= 
9

20
  (va'k rFkk gj dks 5 ls Hkkx nsus ij)

(ii)
2

16 %
3

 = 
50

%
3

= 
50 1 1

3 100 6
× =

(iii) 11.5%

= 
23

%
2

= 
23 1

2 100
×

= 
23

200

mnkgj.k 8-5 % (i) 200 dk 160 fdrus izfr'kr gS\

(ii) 25 fdyksxzke dk 3-5 fdyksxzke fdrus izfr'kr gS\

gy % (i) okafNr izfr'kr = 
160

100 %
200

 × 
 

  = 80%

         (ii) okafNr izfr'kr   = 
3.5

100 %
25

 × 
 

  = 14%
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ns[ksa vkius fdruk lh[kk 8-1

1- fuEufyf[kr esa ls izR;sd fHkUu dks izfr'kr ds :i esa fyf[k,%

(i) 
15

20
(ii) 

5

6
(iii) 0-68 (iv) 

1
1

4
(v) 

3

25

2- fuEufyf[kr esa ls izR;sd izfr'kr dks fuEure :i okyh fHkUu ds :i esa fyf[k,%

(i) 15% (ii) 
2

66 %
3

(iii) 
1

13 %
3

(iv) 35% (v) 
3

23 %
4

3- (i) 180 dk fdrus izfr'kr 90 gS\

(ii) 75 #i;s dk fdruk izfr'kr ` 45 gS\

(iii) 15 yhVj] 50 yhVj dk fdruk izfr'kr gS\

8-2 fdlh jkf'k dk dqN fuf'pr izfr'kr Kkr djuk

vkb, dqN mnkgj.k ysdj Li"V djsa fd fdlh jkf'k dk fn;k x;k izfr'kr dSls fudkyrs gSaA

mnkgj.k 8-6 % (i) ` 1500 dk 15% Kkr dhft,

(ii) 250 fdyksxzke dk 45%  Kkr dhft,

gy % (i) 1500 #i;s dk 15%

= 
1

1500 15
100

 × × 
 

= ` 225

(ii) 250 fdyksxzke dk 45%

= 
1

250 45
100

 × × 
 

 fdyksxzke

= 
225

2
 fdyksxzke

= 
1

112
2

 fdyksxzke
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mnkgj.k 8-7 % ;fn fdlh js[kk[kaM dh yackbZ dk 25%] 6 ehVj gS rks js[kk[kaM dh yackbZ
Kkr dhft,A

gy % ekuk okafNr yackbZ x gSA

∴ x dk 25% = 6

;k x = 24

vr% okafNr yackbZ 24 ehVj gSA

ns[ksa vkius fdruk lh[kk 8-2

1- fuEufyf[kr esa ls izR;sd dk eku Kkr dhft,%

(i) 25 yhVj dk 26% (ii) 40 fdyksxzke dk 75%

(iii) ` 1900 dk 20%

2- fuEufyf[kr esa ls izR;sd esa x dk eku Kkr dhft,%

(i) x dk 16%] 260 gS

(ii) x dk 1-5%] ` 108 gS

(iii) x dk 90%] 216 fdyksehVj gS

8-2-1 izfr'kr ls lacafèkr dqN 'kkfCnd iz'u

mnkgj.k 8-8 % ,d ckx esa 1300 isM+ gSaA buesa ls 26% isM+ ve:n ds gSa] ckx esa vU;
izdkj ds isM+ksa dh la[;k Kkr dhft,A

gy % ckx esa isM+ksa dh dqy la[;k = 1300

ckx esa ve:n ds isM+ksa dh la[;k = 
1300 26

100

× 
 
 

  = 338

ckx esa vU; isM+ksa dh la[;k   = (1300 & 338)

  = 962

mnkgj.k 8-9 % ,d O;fDr dh ekfld vk; ` 16000 gS vkSj og blesa ls 12000 [kpZ
dj nsrk gSA og O;fDr viuh vk; dk fdruk izfr'kr cpkrk gS\

gy % cpr dh jkf'k = vk; & [kpZ
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= ` 16000 & 12000

= ` 4000

cpr] dqy vk; dk fHkUu ds :i esa izfr'kr

= 
4000

100 %
16000
 × 
 

= 25%

mnkgj.k 8-10 % og jkf'k Kkr dhft,] ftlesa 10% o`f¼ djus ij og ̀  1331 gks tkrh
gSA

gy % ekuk okafNr jkf'k = ` x

vr% x + (x dk 10%)

= 
x 11x

x
10 10

+ =

fn;k gS fd 
11x

1331
10

=

vr% x = 
1331 10

11

×

= ` 1210

vr% okafNr jkf'k = ` 1210

mnkgj.k 8-11 % fdlh fo'ks"k o"kZ esa ,d fo|ky; dh izos'k esa 15% c<+ksÙkjh gks tkrh gSA
;fn izkjaHk esa ml fo|ky; esa 1500 fo|kFkhZ Fks] rks izos'k ds ckn fo|kfFkZ;ksa dh la[;k Kkr
dhft,A

gy % izkjaHk esa fo|kfFkZ;ksa dh la[;k = 1500

c<+ksÙkjh = 1500 dk 15%

= 
15

1500
100

×

= 225

vr% izos'k ds ckn fo|kfFkZ;ksa dh la[;k = 1500 $ 225

= 1725
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ns[ksa vkius fdruk lh[kk 8-3

1- lquhrk us ,d ijh{kk esa] ftlds vfèkdre vad 800 Fks] 76% vad izkIr fd,A lquhrk
}kjk izkIr vadksa dh la[;k Kkr dhft,A

2- fdlh deZpkjh dks daiuh ls cksul ds :i esa ` 15000 izkIr gq,A ;fn cksul okf"kZd
osru dk 20% gks] rks ml deZpkjh dk okf"kZd osru Kkr dhft,A

3- ,d la[;k dk 60%] 48 gSA og la[;k Kkr dhft,A

4- ,d ijh{kk esa jhuk us dqN vad izkIr fd,A blh ijh{kk esa lhek us jhuk ls 20% vfèkd
vad izkIr fd,A ;fn bl ijh{kk esa vfèkdre vad 600 Fks] rks izR;sd }kjk izkIrkad Kkr
dhft,] ;fn nksuksa }kjk izkIr vadksa dk ;ksx 720 gSA

8-3 ykHk vkSj gkfu

ge izfrfnu cktkj ls oLrq,a [kjhnrs gSaA vfèkdrj ge ;g oLrq,a ?kj ds ikl ds iqQVdj
foØsrk ls ysrs gSaA iqQVdj foØsrk ;g lkeku ,d Fkksd foØsrk dks iSls nsdj ysrk gSA og
ewY; iqQVdj foØsrk dk Ø; ewY; (Cost Price) dgykrk gSA iqQVdj foØsrk] ftl nke ij
oLrq dks xzkgd dks csprk gS] mls ml oLrq dk foØ; ewY; (Selling Price) dgrs gSaA

;g Li"V gS fd ;fn foØ; ewY; Ø; ewY; ls vfèkd gS rks foØsrk dks ykHk gksrk gS] vU;Fkk
mls gkfu gksrh gSA

vr% ykHk = foØ; ewY; & Ø; ewY;

gkfu = Ø; ewY; & foØ; ewY;

dHkh&dHkh iqQVdj foØsrk dks lkeku ykus ys tkus] nqdku dk fdjk;k rFkk deZpkfj;ksa ds
osru bR;kfn ij Hkh O;; djuk iM+rk gSA bu lc O;;ksa dks mifjO;; (Overhead Charges)

dgrs gSa rFkk iqQVdj foØsrk bUgsa Hkh Ø; ewY; esa lfEefyr djrk gSA mnkgj.k ds fy,] ;fn
,d Vsyhfotu dk ewY; ` 16000 gS rFkk ` 100 mlds nqdku rd ykus esa [kpZ gq, gksa
rks Vsyhfotu dk okLrfod Ø; ewY; ̀  16100 gSA tc rd vyx ls u dgk tk,] ge ;g
ekudj pysaxs fd mifjO;; Ø; ewY; esa lfEefyr gSA

izfr'kr ykHk ;k gkfu

è;ku jf[k, fd izfr'kr ykHk vFkok gkfu lnk Ø; ewY; ij gh ifjdfyr fd;k tkrk gSA
vkb,] blds fy, dqN mnkgj.k yhft,A

mnkgj.k 8-12 % ,d nqdkunkj us ,d oLrq ` 1400 esa [kjhndj ` 1512 esa csphA ml
nqdkunkj dk izfr'kr ykHk Kkr dhft,A
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gy % ;gka Ø; ewY; = ` 1400

foØ; ewY; = ` 1512

vr% ykHk = ` (1512 & 1400) = ` 112

vr% ` 1400 ij ykHk = ` 112

∴ ` 100 ij ykHk = 
112

100
1400

×

      = ` 8

vr% izfr'kr ykHk = 8%

vr% izfr'kr ykHk = 
100 ×

 
 

dqy ykHk
Ø; ewY;  %

rFkk izfr'kr gkfu = 
100 ×

 
 

dqy gkfu
Ø; ewY;  %

ns[ksa vkius fdruk lh[kk 8-4

1- fuEufyf[kr iz'uksa esa izfr'kr ykHk vFkok gkfu Kkr dhft,%

fo-ew- Ø-ew- mifjO;;

(i) ` 550 ` 450 μ

(ii) ` 1440 ` 1500 μ

(iii) ` 300 ` 225 ` 25

(iv) ` 210 ` 190 ` 10

(v) ` 190 ` 180 ` 20

2- jes'k us ` 3000 esa ,d est ysdj mls ` 2950 esa csp fn;kA mldk izfr'kr ykHk
vFkok gkfu Kkr dhft,A

3- dkfeuh us ,d lkbfdy ` 1500 esa [kjhndj mls ` 1800 cspkA mldk izfr'kr ykHk
vFkok gkfu Kkr dhft,A

4- vgen us ,d eksVj lkbfdy ` 12000 esa [kjhnhA mlus mldh ejEer ij ` 1300

[kpsZ rFkk mls ̀  19000 esa csp fn;kA vgen dk ykHk vFkok gkfu izfr'kr Kkr dhft,A
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5- vgen ̀  30 izfr ntZu ds Hkko ls larjs [kjhndj mUgsa ̀  40 izfr ntZu ds Hkko ls csprk
gSA larjksa dh fcØh esa ykHk vFkok gkfu % Kkr dhft,A

fo-ew-] Ø-ew- vFkok gkfu izfr'kr esa ls dksbZ nks fn, gksa] rks rhljk Kkr fd;k tk ldrk gSA
vkb,] mnkgj.kksa }kjk Li"V djsaA

mnkgj.k 8-13 % ,d ?kksM+k] ftldk Ø; ewY; ̀  135000 gS] 10% ds ykHk ij cspk x;kA
?kksM+k fdl ewY; ij cspk x;k\

gy % ?kksM+s dk Ø; ewY; = ` 135000

ykHk izfr'kr = 10

foØ; ewY; = ` 
1,35,000 (100 10)

100

× + 
  

= ` 148500

mnkgj.k 8-14 % ,d ?kM+h dks ` 3290 esa cspus ij ,d O;fDr 6% gkfu mBkrk gSA ?kM+h
dk Ø; ewY; Kkr dhft,A

gy % foØ; ewY; = ` 3290] gkfu = 6%

foØ; ewY; = ` 
(100 6)

100

× −Ø; eYw ;

∴ 3290 = 
94

100

×Ø; ewY;

∴ Ø; ewY; = ` 
3290 100

94

× 
  

   = ` 3500

ns[ksa vkius fdruk lh[kk 8-5

1- fuEu iz'uksa esa vKkr jkf'k x Kkr dhft,%

fo-ew- Ø-ew- gkfu% ykHk%

(i)  x ` 650 5 μ

(ii) ` 243 x μ
1

12 %
2
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(iii) x ` 500 μ 5%

(iv) ` 250 x
2

16 %
3

μ

(v) x ` 40 μ 15%

2- ,d est 4% gkfu ij ` 1920 esa csph xbZA est dk Ø; ewY; Kkr dhft,A

3- ,d nqdkunkj ,d oLrq dks ̀  910 esa cspdj 40% ykHk dekrk gSA oLrq dk Ø; ewY;
Kkr dhft,A

4- lqjs'k us ,d gy ` 550 esa [kjhndj mldh ejEer ij ` 250 O;; fd,A fiQj ml

gy dks 
1

12 %
2

 ykHk ij csp fn;kA gy dk foØ; ewY; Kkr dhft,A

dqN vU; mnkgj.k

mnkgj.k 8-15 % ;fn y ls x, 20% vfèkd gS rks crkb, y, x ls fdrus izfr'kr de gS\

gy % ekuk y dk eku 100 gSA

rks x dk eku 120 gS

;fn x, 120 gS rks y = 100

;fn x, 100 gS rks  y = 
100

100
120

×  = 
250

3
= 83

1

3

vr% y, x ls 
1

100 83
3

 − 
 

 % vFkkZr~ 
2

16 %
3

 de gSA

mnkgj.k 8-16 % vyh us ,d ijh{kk esa 62% vad izkIr djds 434 vad izkIr fd,A mlh
ijh{kk esa jke us 350 vad izkIr fd,A jke }kjk izkIr vadksa dk izfr'kr Kkr dhft,A

gy % gesa igys vfèkdre vad Kkr djus gS

ekuk vfèkdre vad x gSa

vr% x dk 62% = 434

vFkkZr~ 
62

100
 × x = 434

vr% x = 
434 100

62

×
 = 700
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jke }kjk izkIrkad = 350

vr% jke }kjk izkIr izfr'kr vad = 
350

100 %
700

 × 
 

vr% jke dks ijh{kk esa 50% vad feysA

mnkgj.k 8-17 % ,d O;fDr us ̀  48 izfr ntZu dh nj ls vaMs [kjhnsA og mUgsa izfr lSdM+k
fdl nj ls csps fd mls 15% ykHk gksA

gy % 12 vaMksa dk Ø; ewY; = ` 48

100 vaMksa dk Ø; ewY; = ` 
48

100
12
 × 
 

= ` 400

ykHk = 15%

vr% 100 vaMksa dk ykHk = ` 
15

400
100
 × 
 

 = ` 60

vr% 100 vaMksa dk foØ; ewY; = (400 $ 60) vFkkZr~ ` 460

mnkgj.k 8-18 % jkedqekj us nÙk dks 8% ykHk ij ,d jsfM;ks cspkA nÙk us mldh ejEer
ij ̀  58 O;; fd, vkSj mls lhek dks ̀  836 esa csp fn;kA ml lkSns esa nÙk dks 10% ykHk
gqvkA jkedqekj dks og jsfM;ks fdrus ewY; esa izkIr gqvk Fkk\

gy % nÙk dk foØ; ewY; = ` 836

ykHk = 10%

nÙk dk dqy Ø; ewY; = ` 
836 100

(100 10)

×
+  = ` 760

blesa ` 58 ejEer ds 'kkfey gSaA

nÙk dk 'kq¼ Ø; ewY; = jkedqekj dk fo-ew- = ` (760 & 58) = ` 702

vr% jkedqekj dk Ø-ew- = ` 
702 100

108

× 
 
 

 = ` 650

vr% jkedqekj dk Ø; ewY; ` 650 FkkA
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ns[ksa vkius fdruk lh[kk 8-6

1- ;fn A dk eku B ds eku ls 20% de gS rks B dk eku A ds eku ls fdrus izfr'kr
vfèkd gS\

2- pkoy ds ewY; esa 10% deh vkus ij ,d O;fDr ` 1400 esa 10 fdyksxzke vfèkd
pkoy [kjhn ldrk gSA pkoy dk ewyHkko rFkk ?kVk gqvk ewY; izfr fdyksxzke Kkr
dhft,A

3- jek us ,d ijh{kk esa 34 izfr'kr vad fy,A mlds 204 vad vk,A ;fn lksfiQ;k ds mlh
ijh{kk esa 312 vad vk, gksa] rks mlds }kjk izkIrkadksa dk izfr'kr Kkr dhft,A

4- ,d O;fDr us ` 72 izfr ntZu ds Hkko ls larjs [kjhnsA og mUgsa izfr lSdM+k fdl Hkko
ls csps fd mls 20% ykHk gks\

5- vyh us ,d dkj vgen dks ` 2]50]000 esa csphA vgen us ml dkj dh ejEer ij
` 50]000 O;; fd, rFkk fiQj mls 8% ykHk ij cspkA dkj dk foØ; ewY; Kkr
dhft,A

8-4 cV~Vk (Discount)

fcØh dks c<+kus vFkok iqjkus eky dks fudkyus ds fy, ,slh [kcjsa Nkih tkrh gSa ^ewY;ksa esa
30% deh*] ̂ fo'ks"k lsy 20% NwV*A ,sls eky dks fo'ks"k dkmaVj cukdj de ewY; ij cspk
tkrk gSA og ewY;] tks oLrq ij fy[kk gks (;k Fkk) dks] mldk vafdr ewY; dgk tkrk gS rFkk
nh xbZ dVkSrh dks cV~VkA xzkgd }kjk oLrq ds fy, nh xbZ jkf'k dks oLrq dk foØ; ewY; dgrs
gSaA

cV~Vk izk;% vafdr ewY; dk izfr'kr gksrk gSA

vkb,] dqN mnkgj.k ysdj bls Li"V djsaA

mnkgj.k 8-19 % ,d O;kikjh vius cuk, x, dacyksa ij 15% NwV nsrk gSA ;fn ,d dacy
dk vafdr ewY; ` 1200 gks] rks xzkgd dks dacy fdrus dk feysxk\

gy % vafdr ewY; = ` 1200

NwV = 15%

∴   1200 #i;s ij NwV = ` 
15

1200
100

 × 
 

= ` 180

vr% xzkgd dks dacy dh [kjhn ds fy, ` (1200 & 180) vFkkZr~ ` 1020 nsus iM+saxsA
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mnkgj.k 8-20 % ,d tksM+h twrksa dk vafdr ewY; ` 1150 gS rFkk lsy esa og ` 950 esa
cspk tkrk gSA twrksa ds tksM+s ij fn, x, cV~Vs dh nj Kkr dhft,A

gy % vafdr ewY; = ` 1150

foØ; ewY; = ` 950

cV~Vk = ` (1150 & 950) = ` 200

cV~Vs dk izfr'kr = 
200

100 %
1150
 × 
 

 = 17-4% yxHkx

ns[ksa vkius fdruk lh[kk 8-7

1- fuEufyf[kr ds fy, cV~Vk Kkr dhft,%

vafdr ewY; NwV%

(i) ` 54 10

(ii) ` 480 6

(iii) ` 350 8

(iv) ` 150 10

(v) ` 160 5

2- ,d ia[ks ij] ftldk vafdr ewY; ` 2000 gS] 15% dh NwV gSA ia[ks dk foØ; ewY;
Kkr dhft,A

3- fuEufyf[kr iz'uksa ds fy, cV~Vk izfr'kr Kkr dhft,%

vafdr ewY; fo- ewY;

(i) ` 65-00 ` 50-00

(ii) ` 80-00 ` 65-00

(iii) ` 120-00 ` 105

vkb, nksgjk,a

 izfr'kr og fHkUu gS] ftldk gj 100 gSA

 ykHk vFkok gkfu izfr'kr lnk Ø; ewY; ij Kkr fd, tkrs gSaA
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 foØ; ewY; & Ø; ewY; = ykHk

Ø; ewY; & foØ; ewY; = gkfu

 Ø; ewY; = 
100

(100 %)

×
+

foØ; eYw ;
ykHk  ;k 

100

(100 – %)

×foØ; eYw ;
gkfu

 foØ; ewY; = 
(100 %)

100

× +Ø; eYw ; ykHk
 ;k 

(100 – %)

100

×Ø; eYw ; gkfu

 cV~Vk fdlh oLrq ds vafdr ewY; ij izfr'kr ds :i esa O;Dr fd;k tkrk gSA

vkb, vH;kl djsa

1- fuEufyf[kr dks izfr'kr ds :i esa fyf[k,%

(i)
7

10
(ii) 

2

25

(iii) 0-75 (iv) 0-28 (v) 2-8

2- fuEufyf[kr iz'uksa esa izfr'kr dks fHkUu ds fuEure :i esa fyf[k,%

(i) 12% (ii) 8-2% (iii) 32% (iv) 0-9%

3- (a) fuEu dk eku Kkr dhft,

(i) 150 dk 5% (ii) 5 yhVj dk 18%

(iii) 12 fdyksxzke dk 40% (iv) 8 ls-ehVj dk 40%

(b) (i) 96] 150 dk fdrus izfr'kr gS\

       (ii) 14] 40 dk fdrus izfr'kr gS\

4- x dk eku Kkr dhft,%

(i) x dk 12% = 135

(ii) x dk 80% = 26 yhVj

(iii) 8x dk 4% = 36
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5- fuEufyf[kr esa x dk eku Kkr dhft,%

Ø-ew- fo-ew- ykHk% gkfu% mifjO;;

(i) ` 400 ` 450 x — —

(ii) ` 400 x 40% — —

(iii) ` 150 x — 20% —

(iv) x ` 440 10% — ` 50

(v) ` 900 x — 10% —

6- lquhrk us ,d ijh{kk esa 70% vad izkIr fd,A ;fn vfèkdre vad 800 Fks] rks lquhrk
}kjk izkIrkad Kkr dhft,A

7- xf.kr ds ,d iz'u i=k esa v#.kk us 80 esa ls 60 vad izkIr fd,A mlds izkIrkadksa dk
izfr'kr Kkr dhft,A

8- ,d lkbfdy ` 2400 esa [kjhndj 10% gkfu ij cspsa] rks lkbfdy dk foØ; ewY;
Kkr dhft,A

9- 3 oLrq,a] 4 oLrqvksa ds vafdr ewY; ij csph tkrh gSaA izfr'kr ykHk Kkr dhft,A

10- ,d oLrq dk vafdr ewY; ` 1600 gSA nqdkunkj ml ij 20% dh NwV nsrk gSA xzkgd
}kjk [kjhnus ij ;g oLrq fdrus dh feysxh\

11- ,d oLrq dk ewY; 10% NwV feyus ds i'pkr~ ̀  1800 gSA oLrq dk vafdr ewY; Kkr
dhft,A

12- 35% NwV feyus ij ,d oLrq dk ewY; mruk gks tkrk gS] ftruk nwljh oLrq dk
` 1300 ij 10% NwV feyus ij gksrk gSA igyh oLrq dk vafdr ewY; Kkr dhft,A

13- ,d O;fDr us dqN larjs ` 10 ds 3 rFkk mrus gh larjs ` 10 ds 2 ds Hkko ls [kjhnsA
lHkh larjksa dks pkj #i;k izfr larjk ds Hkko ls cspus ls izfr'kr ykHk vFkok gkfu Kkr
dhft,A

14- ,d O;fDr ,d oLrq ij Ø; ewY; ls 30% vfèkd ewY; vafdr djrk gS] ysfdu
vafdr ewY; ij 20% NwV nsrk gSA mldk izfr'kr ykHk vFkok gkfu Kkr dhft,A
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 8-1

1- (i) 75% (ii) 
1

83 %
3

(iii) 68% (iv) 125% (v) 12%

2- (i) 
3

20
(ii) 

2

3
(iii) 

2

15
(iv) 

7

20
(v) 

19

80

3- (i) 50% (ii) 60% (iii) 30%

ns[ksa vkius fdruk lh[kk 8-2

1- (i) 6-5 yhVj (ii) 30 fdyksxzke (iii) ` 380

2- (i) 1625 (ii) ` 7200 (iii) 240 fdyksehVj

ns[ksa vkius fdruk lh[kk 8-3

1- 608 2- ` 75000 3- 80

4- 300] 420

ns[ksa vkius fdruk lh[kk 8-4

1- (i) 
2

22 %
9

 ykHk (ii) 4% gkfu (iii) 20% ykHk

(iv) 5% ykHk (v) 5% gkfu

2-  
2

1
3

% gkfu

3- 20% ykHk

4-
6

42
7

% ykHk

5-
1

33 %
3

 ykHk

ns[ksa vkius fdruk lh[kk 8-5

1- (i) ` 617-50 (ii) ` 216 (iii) ` 525

(iv) ` 300 (v) ` 46

2- ` 2000 3- ` 650 4- ` 900
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ns[ksa vkius fdruk lh[kk 8-6

1- 25% 2- ` 
7

17
9
] 14 3- 52%

4- ` 720 5- 3]24]000

ns[ksa vkius fdruk lh[kk 8-7

1- (i) ` 5-40 (ii) ` 28-80 (iii) ` 28 (iv) ` 15 (v) ` 8

2- ` 1700

3. (i) 
1

23 %
13

(ii) 
3

18 %
4

(iii) 
1

12 %
2

vkb, vH;kl djsa

1- (i) 70% (ii) 8% (iii) 75% (iv) 28% (v) 280%

2- (i) 
3

25
(ii) 

41

500
(iii) 

8

25
(iv) 

9

1000

3- (a) (i) 7-5 (ii) 
9

10
 yhVj (iii) 4-8 fdyksxzke   (iv) 3-2 ls-ehVj

(b) (i) 64% (ii) 35%

4- (i) 1125 (ii) 32-5 yhVj (iii) 
900

8

5- (i) 
1

12 %
2

(ii) ` 560 (iii) ` 120 (iv) ` 350 (v) ` 810

6- 560 7- 75% 8- 2160 9- 
1

33 %
3

10- ` 1280 11- ` 2000 12- ` 1800

13- 4% gkfu 14- 4% ykHk
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9

lkèkkj.k rFkk pØo`f¼ C;kt

tc ge fdlh O;fDr] cSad vFkok lgdkjh lfefr ls dqN fuf'pr le; ds fy, dqN èku
jkf'k mèkkj ysrs gSa] rks ge mèkkj nsus okys O;fDr] cSad vFkok lfefr dks ml jkf'k ds iz;ksx
ds fy, mèkkj yh xbZ jkf'k ds vfrfjDr Hkh dqN èku jkf'k okil nsrs gSaA og vfrfjDr èku
jkf'k C;kt (Interest) dgykrh gSA

C;kt dh x.kuk djus ds fy, gesa Kkr gksuk pkfg, fd fdruh èku jkf'k fdl vofèk ds
fy, mèkkj yh xbZ gSA

mèkkj yh xbZ èku jkf'k dks ewyèku dgrs gSa rFkk ftl vofèk ds fy, èku mèkkj fy;k tkrk
gS] mls le; dgrs gSaA mèkkj nsus okys dks C;kt feykdj] tks dqy èku jkf'k okil dh tkrh
gS] og feJèku dgykrh gSA

vr% feJèku = ewyèku $ C;kt

C;kt ,d fuf'pr 'krZ ds vuqlkj] tks izk;% izR;sd o"kZ ds ewyèku ds izfr'kr ds :i esa
O;Dr fd;k tkrk gS] fy;k tkrk gSA og izfr'kr okf"kZd nj (Rate Per Annum) dgykrh
gSA C;kt dh nj 10% okf"kZd gS] dgus dk vFkZ gksrk gS fd ` 100 ewyèku ij ,d o"kZ
dk C;kt ` 10 gSA

bl ikB ls vki lh[ksaxs %

 C;kt dh x.kuk fdl izdkj dh tkrh gSA

 C;kt Kkr djus ds fy, fdu&fdu ckrksa vFkok lwpukvksa dh tkudkjh vko';d gSA

9-1 lkèkkj.k C;kt

tc fy, x, ½.k dh iwjh vofèk esa C;kt dsoy izkjafHkd mèkkj yh xbZ jkf'k ij gh yxrk
gS rks ml C;kt dks lkèkkj.k C;kt dgk tkrk gSA

lkèkkj.k C;kt Kkr djus dk lw=k gS %

I = Prt
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tgka I = lkèkkj.k C;kt] P = ewyèku] r = C;kt dh okf"kZd nj izfr'kr rFkk t = le; o"kks±
esa] ftlds fy, ½.k fy;k x;k gSA

vkb,] bl lw=k ij vkèkkfjr dqN iz'u ysaA iz'u djus ls igys ;g tku ysa fd pkj vKkr
jkf'k;ksa esa ls dksbZ rhu ds eku Kkr gksus ij pkSFks dk eku Kkr fd;k tk ldrk gSA

mnkgj.k 9-1 % ,d O;fDr us cSad ls ` 1200 dk ½.k 10% okf"kZd dh nj ls 2 o"kZ
ds lkèkkj.k C;kt ij fy;kA C;kt Kkr dhft,A

gy % ;gka P = ` 1200] r = 10% = 
10

100
] t = 2 o"kZ

vr% I = Prt = 
10

1200 2
100

 × × 
 

       = ` 240

blfy, og O;fDr cSad dks 2 o"kZ dk ` 240 C;kt nsxkA

mnkgj.k 9-2 % 6% okf"kZd dh nj ls ̀  1800 ij 219 fnu dk lkèkkj.k C;kt Kkr djsaA
feJèku Hkh Kkr dhft,A

gy % ;gka P = ` 1800] r = 6% = 
6

100
 rFkk t = 219 fnu = 

219

365
 o"kZ = 

3

5
 o"kZ

blfy,        I = ` 
1800 6 3

100 5

× × 
 × 

= 
324

5
 vFkkZr~ ` 64-80

vr% feJèku A = P + I

= ` (1800 $ 64-80)

= ` 1864-80

mnkgj.k 9-3 : eSa ,d cSad esa 8% okf"kZd dh nj ls 2 o"kZ ds fy, fdruh jkf'k tek d:a
fd lkèkkj.k C;kt ` 1280 feys\

gy % ;gka P Kkr djuk gS

r = 8% = 
8

,
100

 t = 2 o"kZ

I = ` 1280
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vr% I = Prt ls gesa izkIr gksrk gS

1280 =  
P 8 2

100

× ×

vr% P = ` 
1280 100

8 2

× 
 × 

= ` 8000

mnkgj.k 9-4 % 8% okf"kZd dh nj ls fdrus le; esa ` 1600 ij lkèkkj.k C;kt ` 128

gks tk,xk\

gy % ;gka I = ` 128] P = ` 1600] nj = 8% okf"kZd] le; = \

vr% 128 = 
1600 8

100

× × le;

  le; = 
128

128
 o"kZ

= 1 o"kZ

mnkgj.k 9-5 % fdl izfr'kr okf"kZd dh nj ls ` 2500 dk 4 o"kZ esa lkèkkj.k C;kt 500

#i;s gks tk,xk\

gy % ;gka P = ` 2500, I = ` 500, t = 4 o"kZ , r = ?

vr% 500 = 
2500 × 4 × r

100

r =  
500 100 100

2500 4 20

× =
×  vFkkZr 

100
%

20

= 5%

vr% izfr'kr nj = 5%

mnkgj.k 9-6 % 8% okf"kZd lkèkkj.k C;kt dh nj ls ,d nh gqbZ èkujkf'k ds 3 o"kZ rFkk
5 o"kZ ds C;ktksa dk varj ` 360 gSA og èkujkf'k Kkr dhft,A

gy % ekuk jkf'k ` 100 gS

8% ls 3 o"kZ dk C;kt = ` 
100 8 3

100

× × 
 
 

 = ` 24
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8% ls 5 o"kZ dk C;kt = ` 
100 8 5

100

× × 
 
 

 = ` 40

 varj = ` (40 & 24)

= ` 16

tc varj ` 16 gS rks jkf'k = ` 100

tc varj ` 1 gS rks jkf'k = ` 
100

16

tc varj ` 360 gS rks jkf'k = ` 
100 360

16

× 
 
 

= ` 2250

bl izdkj] okafNr èkujkf'k = ` 2250

ns[ksa vkius fdruk lh[kk 9-1

1- fuEufyf[kr esa ls izR;sd esa vKkr jkf'k Kkr dhft,%

(i) P = ` 1200s] t = 5 o"kZ] r = 6%] I = ----------

(ii) P = ` 1600] t = 3 o"kZ] r = 10%] A = ----------

(iii) P = ----------] t = 4 o"kZ] r = 
1

3
2
 %] I = ` 112

(iv) P = ` 2800] t = ----------] r = 10%] I = ` 560

(v) P = ` 5000] t = 4 o"kZ] r = ----------] I = ` 1600

2- 5% okf"kZd dh nj ls ` 3500 ij 146 fnu dk lkèkkj.k C;kt Kkr dhft,A

(1 o"kZ = 365 fnu)

3- og jkf'k Kkr dhft,] tks 5% okf"kZd nj ls 4 o"kZ esa ` 720 gks tk,xh\

4- og jkf'k Kkr dhft,] ftl ij 10% okf"kZd nj ls 4 o"kZ esa lkèkkj.k C;kt ` 1920

gksxk\

5- 8% okf"kZd dh nj ls fdrus le; esa ` 400 ij ` 128 C;kt izkIr gksxk\

6- fdl izfr'kr okf"kZd C;kt nj ls 9 o"kZ esa ` 900 ij ` 324 C;kt izkIr gksxk\
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7- fdl izfr'kr okf"kZd C;kt nj ls 
1

4
2
 o"kZ esa ` 1000 ij ` 450 C;kt izkIr gksxk\

8- fdrus le; esa 8% okf"kZd nj ls ` 800 lkèkkj.k C;kt ij ` 1056 gks tk,axs\

9-2 pØo`f¼ C;kt

vHkh rd geus mu fLFkfr;ksa dks ns[kk] tgka iwjs ½.k dky esa ewyèku ,d gh jgk FkkA ijarq
,slk gksuk lnk vko';d ugha gSA dqN fLFkfr;ksa esa] ,d fuf'pr vofèk ds fy, tSls gh C;kt
ns; gksrk gS] mls ewyèku esa tksM+ fn;k tkrk gS rFkk og feJèku vxyh vofèk ds fy, ewyèku
eku fy;k tkrk gSA izkjafHkd ewyèku rFkk vafre vofèk ds var esa izkIr feJèku ds varj dks
pØo`f¼ C;kt (Compound Interest) dgrs gSaA og le; vofèk] ftlds izR;sd ckj ckn
ewyèku rFkk C;kt feydj vxyh le; vofèk dk ewyèku cukrs gSa] :ikarj.k vofèk
(Conversion Period) dgykrh gSA vr% ;fn C;kt 1 o"kZ ckn ewyèku esa tksM+dj vxyh
vofèk dk ewyèku cukrh gS rks ge dgrs gSa fd C;kt izfr o"kZ la;ksftr (Compounded

Annually) gksrk gSA blh izdkj 6 ekg vFkok 3 ekg dh :ikarj.k vofèk gksus ij ge dgrs
gSa fd C;kt izfr Nekgh vFkok izfr frekgh la;ksftr fd;k tkrk gSA ;fn feJèku A] ewyèku
P] nj r% izfr :ikarj.k vofèk rd :ikarj.k vofèk;ka n gksa rks

A = P {l + r}n

;fn pØo`f¼ C;kt dks C }kjk fy[ksa rks

C = A – P

= P {l + r}n – P

= P {(l + r)n – 1}

vkb,] vc ge dqN mnkgj.k ysdj mijksDr dks Li"V djsaA

mnkgj.k 9-7 % 5% okf"kZd nj ls ̀  1000 ij 2 o"kZ dk feJèku rFkk pØo`f¼ C;kt Kkr
dhft,] tc C;kt izfr o"kZ la;ksftr gksrk gksA

gy % A = P (l + r)n : ;gka P = ` 1000] r = 5%] le; = 2 o"kZ

vr% n = 2 × 1 = 2

∴ A = ` 1000 
25

1
100

 + 
 

= ` 1000 
221

20
 
 
 
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= ` 
1000 441

400

× 
 
 

= ` 1102.50

C = A – P = (1102.50 – 1000) = ` 102.50

mnkgj.k 9-8 % 10% okf"kZd dh nj ls ` 4000 ij ,d o"kZ dk pØo`f¼ C;kt Kkr
dhft,] tc C;kt izfr Nekgh la;ksftr gksrk gSA

gy % ;gka P = 4000 #i;s] r = 
10

2
% ;k 5% rFkk le; 1 o"kZ = 2 Nekgh

∴ n = 2

∴ C = ` 4000

25
1 1

100

   + −  
   

C = ` 4000 
441

1
400

 − 
 

= ` 4000 × 
41

400
 
 
 

  = ` 410

ns[ksa vkius fdruk lh[kk 9-2

fuEufyf[kr esa feJèku rFkk pØo`f¼ Kkr dhft,%

ewyèku (P) nj okf"kZd (r) le; (t) :ikarj.k vofèk

(i) ` 5000 10% 2 o"kZ okf"kZd

(ii) ` 7000 10% 1 o"kZ vèkZokf"kZd

(iii) ` 2000 5% 1 o"kZ vèk okf"kZd

(iv) ` 500 20% 9 eghus frekgh

(v) ` 25000 20% 6 eghus frekgh

vHkh rd gesa rhu jkf'k;ka P, r rFkk n nh gqbZ Fkh rFkk geus lw=k }kjk A rFkk C Kkr fd;k
FkkA pkj jkf'k;ksa A, P, r rFkk n esa ls dksbZ rhu fn, gksus ij pkSFkh jkf'k Kkr dh tk ldrh
gSA vkb,] vc ge mu fLFkfr;ksa dks ns[ksaA
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(a) A, r rFkk n fn, gksus ij P Kkr djuk

mnkgj.k 9-9 % og èku jkf'k Kkr dhft,] tks pØo`f¼ C;kt ls 10% okf"kZd nj ls 2 o"kZ
esa ` 3630 gks tk,] tcfd C;kt izfr o"kZ la;ksftr gksrk gSA

gy % ;gka A = ` 3630] P Kkr djuk gS] r = 10%] n = 2

∴ 3630 = P 
210

1
100

 + 
 

= P × 
11 11

10 10

×
×

∴ P =  
3630 10 10

11 11

× ×
×  = ` 3000

vr% P = ` 3000

mnkgj.k 9-10 % og èku jkf'k Kkr dhft,] ftl ij 8% okf"kZd dh nj ls 1 o"kZ esa
pØo`f¼ C;kt ` 408 gS] tcfd C;kt izfr Nekgh la;ksftr gksrk gSA

gy % ;gka C = ` 408] C;kt nj = 8% okf"kZd] vr% r = 
8

%
2

 = 4%,

     n =  1 o"kZ = 
12

6
 = 2 N%ekgh

∴ 408 = P 

24
1 1

100

   + −  
   

= P 
26 26

1
25 25

  × −  
  

= P × 
51

625

∴ P = 
625 408

51

×

= 5000

vr% èkujkf'k = ` 5000
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ns[ksa vkius fdruk lh[kk 9-3

èku jkf'k P Kkr dhft,] tc

A r t C :ikarj.k vofèk

(i) ` 2163-20 4% 2 o"kZ ----- izfro"kZ

(ii) ` 3528 10% 1 o"kZ ----- izfr Nekgh

(iii) ----- 8% 2 o"kZ ` 832 izfro"kZ

(iv) ----- 20% N eghus ` 820 izfr frekgh

(v) ` 3025 10% 2 o"kZ ----- okf"kZd

(b) A, P rFkk n fn, gksa rks r Kkr djuk

mnkgj.k 9-11 % fdlh C;kt dh nj ij 64 #i;s dh èku jkf'k 
1

1
2
 o"kZ esa ̀  125 gks tkrh

gS] tcfd C;kt izfr Nekgh la;ksftr gksrk gksA okf"kZd nj Kkr dhft,A

gy % ;gka A = ` 125] P = 64] n = 
1

1
2

 × 2 = 3, r = ?

∴ 125 = 64 
3r

1
100

 + 
 

125

64
 = 

3r
1

100
 + 
 

35

4
 
 
 

 = 
3r

1
100

 + 
 

5

4
 = 

r
1

100
+ , vr% 

5 5 1
1

100 4 4
= − =

⇒ r = 25

vFkkZr~ nj = 25% Nekgh

vr% okf"kZd nj = 25 × 2 = 50%
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mnkgj.k 9-12 % fdl okf"kZd C;kt dh nj ls 6 eghus esa ̀  400] ̀  441 gks tk,axs] tcfd
C;kt izfr frekgh la;ksftr gksrk gks\

gy % ;gka A = ` 441] P = ` 400] n = 
6

3
 
 
 

 = 2] r Kkr djuk gS

441 = 
2r

400 1
100

 + 
 

441

400
 = 

2r
1

100
 + 
 

221

20
 
 
 

 = 
2r

1
100

 + 
 

vr% 1$ 
r

100
 = 

21

20
, vr%  

r 21 1
1

100 20 20
= − =

∴ r = 5

C;kt nj = 5% frekghA vr% C;kt dh okf"kZd nj 20% gSA

ns[ksa vkius fdruk lh[kk 9-4

fuEufyf[kr esa vKkr jkf'k Kkr dhft,%

A P r t :ikarj.k vofèk

(i) ` 4410 ` 4000 ---------- 2 o"kZ okf"kZd

(ii) ` 9680 ` 8000 ---------- 1 o"kZ Nekgh

(iii) ` 12100 ` 10000 ---------- 2 o"kZ okf"kZd

(iv) ` 6760 ` 6250 ---------- 6 eghus frekgh

(v) ` 18522 ` 16000 ---------- 9 eghus frekgh

(c) A, P rFkk r fn, gksus ij n Kkr djuk

mnkgj.k 9-13 % fdrus le; esa 10% okf"kZd nj ls ` 800 dk feJèku ` 926-10 gks
tk,xk] tcfd C;kt izfr Nekgh la;ksftr gksrk gksA

gy% ;gka A = ` 926.10] P = ` 800] r = 
10

%
2

 vFkkZr 5% ] n = ?
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∴
9261

10
 = 

n5
800 1

100

   +  
   

;k
9261

8000
 = 

n5
1

100
 + 
 

;k
3 n21 21

20 20
   =   
   

⇒ n = 3

D;ksafd C;kt izfr Nekgh la;ksftr gksrk Fkk] vr% t = 
1

1
2
 o"kZ

ns[ksa vkius fdruk lh[kk 9-5

A P r :ikarj.k vofèk

(i) ` 9261 ` 8000 5% okf"kZd

(ii) ` 3087 ` 2800 10% Nekgh

(iii) ` 3630 ` 3000 20% Nekgh

(iv) ` 9261 ` 8000 20% frekgh

(v) ` 17576 ` 15625 16% frekgh

pØo`f¼ C;kt rFkk lkèkkj.k C;kt esa varj

dqN iz'uksa esa gesa tkuuk gksrk gS fd nks rjg ds C;ktksa ij jkf'k dks yxkus ls fdlesa fdruk
vfèkd C;kt feysxkA vkb,] bls mnkgj.k ysdj nsf[k,%

mnkgj.k 9-14 % ` 48000 dh jkf'k ij 5% okf"kZd nj ls 3 o"kZ esa pØo`f¼ C;kt rFkk
lkèkkj.k C;kt esa varj Kkr dhft,] tcfd pØo`f¼ C;kt esa C;kt izfr o"kZ la;ksftr gksrk
gksA

gy % ;gka P = ` 48000] r = 5%] t = n = 3

vr% lkèkkj.k C;kt I = Prt

= ` 
48000 5 3

100

× × 
 
 

= ` 7200
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pØo`f¼ C;kt C = P 

nr
1 1

100

   + −  
   

= ` 

35
48000 1 1

100

   + −  
   

= ` 

321
48000 1

20

    −  
   

= ` 
9261

48000 1
8000

 × − 
 

= ` 
48000 1261

8000

×

= ` 7566

vr% pØo`f¼ C;kt&lkèkkj.k C;kt = ` (7566 & 7200)

= ` 366

dHkh&dHkh bl varj dks nsdj rFkk nj o le; nsdj ewyèku fudkyus dks dgk tkrk gSA
vkb,] fuEufyf[kr mnkgj.k ns[ksa%

mnkgj.k 9-15 % fdlh jkf'k ij pØo`f¼ C;kt rFkk lkèkkj.k C;kt esa 10% okf"kZd dh

nj ls 
1

1
2
 o"kZ esa varj ` 183 gSA èku jkf'k Kkr dhft,] ;fn pØo`f¼ C;kt izfr Nekgh

la;ksftr gksrk gSA

gy % lkèkkj.k C;kt ds fy, P = ? s] r = 10%] t = 
3

2
o"kZ

ekuk P = ` 100

∴ lkèkkj.k C;kt I = 
100 3 10

100 2

× × 
 × 

 = 15

II pØo`f¼ C;kt ds fy, P = ` 100, r = 5%, n = 3

∴ C = ` 

35
100 1 1

100

   + −  
   
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= ` 
1261

100
8000

 × 
 

= ` 
1261

80

vr% C – I = ` 
1261

15
80

 − 
 

= ` 
61

80

fn;k gS C – I = ` 183

;fn varj 
61

80
 #i;s gS rks jkf'k = ` 100

;fn varj 1 #i;s gS rks jkf'k = ` 
100 80

61

×

;fn varj 183 #i;s gS rks jkf'k = ` 
100 80 183

61

× × 
 
 

= ` 24000

vr% vHkh"V jkf'k = ` 24000

ns[ksa vkius fdruk lh[kk 9-6

1- fuEufyf[kr esa izR;sd esa pØo`f¼ C;kt rFkk lkèkkj.k C;kt esa varj Kkr dhft,%

P r t #ikarj.k vofèk

(i) ` 16000 10%
1

1
2
o"kZ izfr Nekgh

(ii) ` 12000 20% 6 eghus izfr Nekgh

(iii) ` 5000 10% 2 o"kZ okf"kZd

2- fdlh jkf'k ij 10% okf"kZd dh nj ls 2 o"kZ ds fy, pØo`f¼ C;kt rFkk lkèkkj.k
C;kt esa varj 16 #i;s gS] og jkf'k Kkr dhft,A



lkèkkj.k rFkk pØo`f¼ C;kt

 165ljy xf.kr  165

ekWM~;wy - III
O;kolkf;d xf.kr

fVIi.kh

3- fuEufyf[kr esa vKkr jkf'k Kkr djsa%

P r t #ikarj.k vofèk C – I

(i)  ---------- 10% 2 o"kZ okf"kZd ` 150

(ii) --------- 8% 1 o"kZ Nekgh ` 10

(iii) -------- 20% 9 eghus frekgh ` 183

vkb, nksgjk,a

 fdlh mèkkj yh xbZ èku jkf'k ds iz;ksx ds ckn tks vfrfjDr jkf'k nh tkrh gS] og C;kt
dgykrh gS

 lkèkkj.k C;kt = ewyèku × nj × le;

I = Prt

 pkj vKkr jkf'k;ksa] I, P, r vkSj t esa ls dksbZ rhu fn, gksus ij pkSFkk Kkr fd;k tk ldrk gS

 tc fy, x, ½.k dh iwjh vofèk esa C;kt dsoy izkjafHkd mèkkj yh xbZ jkf'k ij gh
yxrk gS rks ml C;kt dks lkèkkj.k C;kt dgrs gSa

 ,d fuf'pr vofèk ds fy, C;kt ns; gksus ij ewyèku esa tksM+ nsus ij] mls vxyh vofèk
dk ewyèku ekudj] feyus okys C;kt dks pØo`f¼ C;kt dgrs gSaA

A = P (1 + r)n

C = P [(1 + r)n – 1]

 feJèku & ewyèku = pØo`f¼ C;kt

 pØo`f¼ C;kt] lkèkkj.k C;kt] nj rFkk le; Kkr gksus ij ewyèku] :ikarfjr vofèk;ka
Kkr fd, tk ldrs gSaA

vkb, vH;kl djsa

1- fuEufyf[kr esa izR;sd esa vKkr jkf'k lkèkkj.k C;kt }kjk Kkr dhft,%

P r t I

(i)  ` 6000 5% 3 o"kZ ----------

(ii) ` 5000 ---------- 2 o"kZ ` 1000

(iii) ` 2000 8% ---------- ` 480

(iv) ` 25000 10% 2 o"kZ ----------

(v) ---------- 8%  
1

1
2
 o"kZ ` 1080
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2- 10% okf"kZd lkèkkj.k C;kt dh nj ls dksbZ jkf'k fdrus o"kZ esa

(i)  nqxquh gks tk,xh

(ii) frxquh gks tk,xh\

3- lkèkkj.k C;kt ij ` 750 dk feJèku 2 o"kZ esa ` 810 gSA lkèkkj.k C;kt dh mlh nj
ls 5 o"kZ esa feJèku fdruk gks tk,xk\

4- fuEufyf[kr esa vKkr jkf'k;ka Kkr dhft,%

A P C r t :ikarj.k vofèk

feJèku ewyèku p- C;kt nj le;

(i)  ------- ` 5000 ------- 4% okf"kZd 3 o"kZ okf"kZd

(ii) ------- ` 6000 ------- 5% okf"kZd 2 o"kZ okf"kZd

(iii) -------- ` 8000 ------- 10% okf"kZd
1

1
2
o"kZ vèkZ okf"kZd

(iv) ` 9261 ------- -------- 20% okf"kZd 9 eghus frekgh

(v) ` 17576 ` 15625 ------- 16% okf"kZd ------- frekgh

(vi) ` 1331 ` 1000 ------- 20% okf"kZd ------- Nekgh

(vii) ` 1331 ` 1000 ------- ------- 3 o"kZ okf"kZd

5- 5% okf"kZd nj ls ,d èku jkf'k ij 2 o"kZ ds lkèkkj.k C;kt rFkk pØo`f¼ C;kt (tks
izfro"kZ la;ksftr fd;k tkrk gS) dk varj ` 60 gSA og èku jkf'k Kkr dhft,A

6- pØo`f¼ C;kt ls ,d èku jkf'k 3 o"kZ esa Lo;a dh 
729

512
 xquh gks tkrh gSA C;kt dh

nj Kkr dhft,A

7- iz'u 4 [(i) ls (ii)] ds fy, pØo`f¼ C;kt rFkk lkèkkj.k C;kt esa varj Kkr dhft,A

8- fuEufyf[kr esa izR;sd ds fy, ewyèku Kkr dhft,%

C - I C;kt nj t #ikarj.k vofèk P

(i) ` 40 10% okf"kZd 1 o"kZ Nekgh ----------

(ii) ` 10 20% okf"kZd 1 o"kZ Nekgh ----------

(iii) ` 549 20% okf"kZd 9 ekl frekgh ----------

(iv) ` 122 10% okf"kZd
1

1
2
 o"kZ Nekgh ----------

(v) ` 40 8% okf"kZd 1 o"kZ Nekgh ----------
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 9-1

1- (i) ` 360 (ii) ` 2080 (iii) ` 800 (iv) 2 o"kZ (v) 8%

2- ` 70 3- ` 600 4- ` 4800 5- 4 o"kZ

6- 4% 7- 10% 8- 4 o"kZ

ns[ksa vkius fdruk lh[kk 9-2

feJèku pØo`f¼ C;kt

(i) ` 6050 ` 1050

(ii) ` 7717-50 ` 717.50

(iii) ` 2101- 25 ` 101-25

(iv) ` 578-81 ` 78-81

(v) ` 27562-50 ` 2562-50

ns[ksa vkius fdruk lh[kk 9-3

(i) ` 2000 (ii) ` 3200 (iii) ` 5000 (iv) ` 8000

(v) ` 2500

ns[ksa vkius fdruk lh[kk 9-4

(i) r = 5% (ii) 20% (iii) 10% (iv) 16% (v) 20%

ns[ksa vkius fdruk lh[kk 9-5

(i) 3 o"kZ (ii) 1 o"kZ (iii) 1 o"kZ (iv) 9 eghus (v) 9 eghus

ns[ksa vkius fdruk lh[kk 9-6

1- (i) ` 2522 ] ` 2400] ` 122

(ii) ` 1230] ` 1200] ` 30

(iii) ` 1050] ` 1000] ` 50
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2- ` 1600

3- (i) ` 15000 (ii) ` 6250 (iii) ` 24000

vkb, vH;kl djsa

1- (i) ` 900 (ii) 10% (iii) 3 o"kZ (iv) ` 5000

(v) ` 9000

2- (i) 10 o"kZ (ii) 20 o"kZ

3- ` 900

4- (i) ` 5624-32] ` 624-32 (ii) ` 6615] ` 615

(iii) ` 9261] ` 1261 (iv) ` 8000] ` 1261

(v) ` 1951] 9 eghus (vi) ` 331] 
1

1
2
 o"kZ

(vii) ` 331] 10%

5- ` 24000

6- 12-5%

7- (i) ` 24-32 (ii) ` 15 (iii) ` 61 (iv) ` 61 (v) ` 76

8- (i) ` 16000 (ii) ` 1000 (iii) ` 72000 (iv) ` 16000

(v) ` 25000
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ekWM~;wy IV

T;kfefr

T;kseSVªh (T;kfefr) xzhd (;wukuh) Hkk"kk dk 'kCn gS] ftlesa T;ks dk vFkZ Hkwfe vkSj ehrjksa dk
vFkZ gksrk gS ekiukA vr% T;kseSVªh dk vFkZ Hkwfe dk ekiu gSA bldk vè;;u felz esa
pkj&ikap gtkj o"kZ igys izkjaHk gqvkA cschyksfu;k ds okfl;ksa us Hkh blds vè;;u esa cgqr
;ksxnku fn;kA ,d ;wukuh xf.krK ;wfDyM (bZlk iwoZ 300) us tks ml le; felz esa
,yDtsaMfj;k fLFkr xf.kr ds vè;kid Fks] ml le; rd T;kfefr ds lHkh ifj.kke] tks ml
le; rd irk Fks] dks bdV~Bk dj] mUgsa ,d lqla;ksftr Øe vkSj ,d rdZlaxr Øec¼ lewg
ds :i esa j[kk] ftUgsa ^,yhesaV~l* dgrs gSaA

izkphu Hkkjrh; esa ;K osfn;ksa dh lajpuk ds fy, fofHkUu lefer vkÑfr;ksa dh vko';drk
iM+rh Fkh vkSj blesa T;kfefr dk iz;ksx djuk iM+rk FkkA dbZ Hkkjrh; fo}kuksa us] ftuesa
ckSèkk;u] HkkLdj] vk;ZHkV~V rFkk czãxqIr ds uke vxz.kh gSa] T;kfefr esa iz;ksx esa yk, tkus
okys cgqr ls ifj.kkeksa dk vkfo"dkj fd;kA

T;kferh; Kku dk iz;ksx] vuqeki] vkys[ku] Hkou fuekZ.k gsrq uD'ks [khapus] lM+dksa vkSj ckaèkksa
(MSe) ds fuekZ.k ds fy, uD'ks cukus ds fy, gksrk gSA

bl ekWM~;wy esa vki fcanq] dks.k] f=kHkqt] prqHkqZt vkSj o`Ùk dh ladYiuk vkSj buds xq.k&èkeks±
ds ckjs esa lh[ksaxsA è;ku nsus ;ksX; gS fd ;g lHkh ,d ryh; vkÑfr;ka gSaA

vki fn, x, js[kk[kaMksa vkSj dks.kksa dks ekiuk Hkh lh[ksaxsA
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10

vkèkkjHkwr T;kferh; voèkkj.kk,a

nSfud thou esa vki lHkh fofHkUu vkÑfr;ksa okyh vusd oLrq,a iz;ksx esa ykrs gSaA vius
T;kfefr&ckWDl vFkok iqLrd dh vkÑfr dks è;ku ls nsf[k,A viuk gkFk fiQjkdj buds
dksuksa] fdukjksa o iQydksa dks vuqHko djsaA nsf[k, fd

buds nks iQyd dgka feyrs gSa\

buds nks fdukjs dgka feyrs gSa\

vki ry rFkk mlesa [khaph xbZ js[kk] js[kk[kaM o fdj.k ds ckjs
esa vè;;u dj pqds gSaA fdlh vkÑfr vFkok Hkou ds fy,
ekufp=k vkfn cukus ds fy,] lgh&lgh eki ds js[kk[kaMksa dh
jpuk djuh gksrh gSA js[kk[kaM [khapus vkSj ekiu ds fy,] ftu T;kferh; ;a=kksa dk iz;ksx fd;k
tkrk gS] os vkius T;kferh; cDl esa ns[ksa gSaA T;kferh; vkÑfr;ksa dks [khapus vkSj ekius ds
fy, ;s ;a=k fuEufyf[kr gSa%

(a) iqQVk (b) fMokbMjt (c) ijdkj (d) lSV Ldos;j (e) pkank (izksVSªDVj)

bl ikB ls vki lh[ksaxs %

 fcUnq] js[kk o ry ds fo"k; esaA

 vkÑfr;ksa ds eq[; vo;oksa ds fo"k;ksa esaA

 izfrPNsnh] lekarj o laxkeh js[kkvksa ds fo"k; esaA

 T;kferh; ;a=k rFkk mudk iz;ksx

 js[kk[kaM dks ekius dh fofèk

 fn, x, eki dk js[kk[kaM [khapuk

10.1 fcUnq] js[kk o ry

fcUnq %

rst uksd okyh ,d isafly yhft,A bldh uksd ,d dkxt ij
nckb,A vki D;k ikrs gSa\ dkxt ij ,d fpg~u (fp=k 10-2)A

fp=k 10.1

fp=k 10.2
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T;kfefr esa bl fpg~u dks ^fcUnq* dgrs gSaA bls ge fdlh oLrq dh fLFkfr fn[kkus ds fy,
iz;ksx esa ykrs gSaA bldh dksbZ yackbZ vFkok pkSM+kbZ ugha gksrhA isafly dh uksd ftruh rst
vFkok iSuh gksxh] mruk gh fcUnq dk fpg~u vPNk cusxkA

fHkUu&fHkUu fcUnq] fHkUu&fHkUu fLFkfr;ka iznf'kZr djrs
gSaA fcUnq dks uke nsus ds fy, nsoukxjh fyfi ds ,d
v{kj vFkok vaxzsth ds ,d cM+s v{kj dks iz;ksx esa ykrs
gSa] tSlk fp=k 10-3 esa fn[kk;k x;k gSA

T;kfefr&ckWDl vFkok iqLrd dk ,d dksuk vFkok lqbZ dh uksd] fcUnq ds vPNs mnkgj.k gSaA

10-1-1 js[kk

,d dkxt dks eksM+dj] ml ij rg dk fu'kku cukb,A rg dk ;g fu'kku ljy js[kk ds
,d Hkkx dk ,d vPNk mnkgj.k gS (fp=k 10-4)A

fp=k 10.4 fp=k 10.5

èkkxs dk ,d yack VqdM+k yhft,A bls ,d LFkku ij idM+dj FkksM+h nwjh ij ,d vU; ckyd dks
[khapus dks dfg,A [khapk gqvk èkkxk] ljy js[kk ds Hkkx dk ,d vkSj mnkgj.k gS (fp=k 10-5)A

vc vki nksuksa vksj ihNs gVrs gq, èkkxs dh yackbZ c<+kb,A D;k èkkxs dh yackbZ c<+us ls ljy
js[kk cny tkrh gS\ dnkfi ughaA ljy js[kk ogh jgrh gSA okLro esa] ljy js[kk dh yackbZ
vuar gksrh gS vkSj bls nksuksa vksj ftruk pkgsa c<+k;k tk ldrk gS (fp=k 10-6)A

fp=k 10.6

ljy js[kk (vFkok js[kk) [khapus ds fy, ,d iSekus ;k fdlh lhèkh iV~Vh dk iz;ksx djrs gSa
vkSj blds nksuksa fljksa ij rhj ds fu'kku cuk nsrs gSa] tks blds vuar gksus dks iznf'kZr djrs gSaA

,d iSekuk ysdj] mlds fdukjs ds lkFk&lkFk ftruk Hkh ikl&ikl laHko gks lds] cgqr lkjs
fcUnq yxkb, (fp=k 10-7)A

fp=k 10.7

fp=k 10.3
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vki D;k ikrs gSa\ ;g rks ,d js[kk cu xbZA vr% ge fu"d"kZ fudkyrs gSa fd ^^ljy js[kk
vusd (okLro esa vuar) fcUnqvksa dk ,d lewg gS**

fp=k 10.8

lHkh fcUnq ftuls js[kk curh gS] ml ij fLFkr gksrs gSaA

fp=k 10-8 esa P, Q rFkk R fcUnqvksa dh fLFkfr nsf[k,A dkSu ls fcUnq js[kk ij fLFkr gSa vkSj
dkSu ls ugha\ fcUnq P rFkk R js[kk ij fLFkr gSa] tcfd fcUnq Q ughaA

fdlh js[kk dk uke ml ij fLFkr fdUgha nks fcUnqvksa vFkok ,d v{kj ls O;Dr fd;k tkrk gSA

mi;qZDr js[kk dks ge PR ;k RP vFkok js[kk l uke ns ldrs gSaA

fdlh ljy js[kk dks ,d py fcUnq }kjk cuk;k x;k iFk Hkh le>k tk ldrk gS] tks
,d gh vFkok foijhr fn'kkvksa esa vuar rd pyrk tkrk gSA

10-1-2 ry

viuh gFksyh dks fdlh nhokj vFkok est dh lrg vFkok ';keiV~V ij fiQjkdj vuqHko
dhft, fd og fdruh le (,dlkj) gSA buesa ls izR;sd ry dk ,d mnkgj.k gSA

rkykc esa Bgjs gq, ikuh dh lrg ;k iqqQVcky dk eSnku Hkh ry ds mnkgj.k gSaA

fp=k 10.9

vxj ge [ksy ds eSnku dks yackbZ rFkk pkSM+kbZ esa c<+k Hkh nsa] rc Hkh ry ogh jgrk gS]
cnyrk ughaA

viuh iqLrd ds ,d iUus dks vFkok dkxt dks Hkh nsf[k,A D;k ;s Hkh ry ds mnkgj.k gSa\

Bhd gSA ;s Hkh ry ds mnkgj.k gSaA

fdlh ry dk foLrkj lHkh fn'kkvksa esa vuar (lhek jfgr) ekuk tkrk gSA

fdlh dkxt ij nks fcUnq A rFkk B vafdr djsaA D;k ;s fcUnq dkxt ds ry esa fLFkr gSa\
vo'; gSaA
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fp=k 10.10

A vkSj B dks feykrs gq, js[kk AB [khafp, vkSj nksuksa vksj c<+kb,A js[kk AB Hkh dkxt ds
ry esa fLFkr gSA

fcUnq] js[kk rFkk ry T;kfefr esa ewyHkwr voèkkj.kk,a gSa] ftudh ge ifjHkk"kk ugha ns ldrs]
ysfdu bUgsa Li"V le>uk vko';d gSA

ns[ksa vkius fdruk lh[kk 10.1

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

(a) ,d fcUnq (b) ,d js[kk (c) ,d ry

2- mi;qDr 'kCnksa }kjk fjDr LFkkuksa dh iwfrZ dhft,%

(a) èkwy dk d.k -------------------- dk mnkgj.k gSA

(b) dejs dk iQ'kZ -------------------- dk mnkgj.k gSA

(c) iqLrd dk fdukjk -------------------- dk mnkgj.k gSA

(d) ,d js[kk ij -------------------- fcUnq fLFkr gksrs gSaA

(e) ekufp=k esa fdlh uxj dh fLFkfr -------------------- }kjk iznf'kZr dh tkrh gSA

(f) ,d js[kk dk uke nsus ds fy, -------------------- fcUnqvksa dh vko';drk gksrh gSA

(g) ,d js[kk dh yackbZ -------------------- gksrh gSA

(h) ry esa fLFkr nks fcUnqvksa dks feykus okyh js[kk Hkh -------------------- esa fLFkr gksrh gSA

3- fp=k 10-11 esa nh xbZ js[kk ds rhu fofHkUu :iksa esa uke fyf[k,A

fp=k 10.11

4- fp=k 10-12 esa nh xbZ js[kkvksa ds uke fyf[k,A D;k ;s lHkh ,d ry esa fLFkr gSa\

fp=k 10.12

5- ,d ry esa fdruh js[kk,a [khaph tk ldrh gSa\
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10.2 js[kk[kaM o fdj.k

10-2-1 js[kk[kaM

,d js[kk l [khafp, vkSj ml ij rhu fcUnq A, B rFkk C vafdr djsaA A vkSj B fcUnqvksa ds
chp dk Hkkx] iwjh js[kk dk dsoy ,d Hkkx gSA vr% ge bls ̂ js[kk[kaM* dgrs gSaA blh izdkj
AC rFkk BC Hkh iwjh js[kk l ds Hkkx gh gSa vFkok js[kk[kaM gh gSA

fp=k 10.13

fp=k 10-13(ii) esa] PQ Hkh ,d js[kk[kaM gS] ftldk var fcUnq P rFkk Q gSaA fp=k 10-13(iii)

esa MN ,d vU; js[kk[kaM gS] ftlds var fcUnq M rFkk N gSaA

js[kk[kaM ds fljksa ij rhj ds fpg~u ugha yxk, tkrs] D;ksafd js[kk[kaM lhfer gksrk gSA

js[kk dk ,d Hkkx] ftlesa nksuksa vksj var fcUnq gksrs gSa] js[kk[kaM dgykrk gSA

Lej.k dhft, fd ckWDl] iQ'kZ vFkok est dk fdukjk Hkh lhfer gS vkSj js[kk[kaM ds gh
mnkgj.k gSaA ekuk fd P o Q nks ?kjksa dh fLFkfr gSA P rFkk Q ds chp dh de ls de
nwjh D;k gksxh\

fp=k 10.14

P rFkk Q ds chp de ls de nwjh PQ js[kk[kaM dh yackbZ gksxh] tks fdlh iSekus ls ekih
tk ldrh gSA

,d js[kk[kaM nks fcUnqvksa ds chp de ls de nwjh iznf'kZr djrk gS vkSj bldh yackbZ fuf'pr
gksrh gSA

nks js[kk[kaMksa dh yackb;ksa dh rqyuk ,d iSekus vFkok foHkktd (Divider) }kjk dh tk
ldrh gSA
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AB rFkk CD js[kk[kaM cjkcj gSa] D;ksafd budh yackb;ka cjkcj gSaA vr% AB = CDA
js[kk[kaM PQ dh yackbZ js[kk[kaM RS ls de gSA vr% ge fy[krs gSa PQ < RSA bls bl izdkj
Hkh fy[kk tk ldrk gS RS > PQA

fp=k 10.15

10-2-2 fdj.k

lw;Z dh fdj.kksa vFkok izdk'k fdj.kksa ls ge ifjfpr gSaA ;s lHkh] izdk'k ds lzksr ,d fcUnq
ls izkjaHk gksrh gSa (fp=k 10-16)A

fp=k 10.16

vkb,] dkxt ij ,d fcUnq O vafdr djsaA fcUnq O ls izkjaHk dj ,d js[kk [khafp, vkSj mls
,d gh fn'kk esa lh/k c<+kb, (fp=k 10-17)

fp=k 10.17

;g Hkh js[kk dk ,d Hkkx gS] ftlesa izkjafHkd fcUnq rks gS] ysfdu var fcUnq ugha gS vkSj ;g
,d gh fn'kk esa vuar fcUnq rd tkrh gSA bls ge fdj.k dgrs gSaA

fdj.k esa ,d izkjafHkd fcUnq gksrk gS vkSj og ,d gh fn'kk esa c<+rh tkrh gSA

è;ku jf[k, (fp=k 10-18)%

1- fdj.k esa ,d gh izkjafHkd fcUnq gksrk gS] ;g yackbZ esa vuar gksrh gS (i)A
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2- js[kk[kaM esa nks var fcUnq gksrs gSa vkSj mldh yackbZ fuf'pr gksrh gS (ii)A

3- js[kk esa dksbZ var fcUnq ugha gksrk vkSj mldh yackbZ vuar gksrh gS (iii)A

fdj.k dks uke nsus ds fy, nks fcUnq iz;ksx djrs gSaA (iv) esa] OA rFkk OB nks fdj.ksa foijhr
fn'kkvksa esa gSaA

fp=k 10.18

ns[ksa vkius fdruk lh[kk 10.2

1- fjDr LFkkuksa dh iwfrZ dhft,%

(a) js[kk[kaM dh yackbZ ---------- gksrh gSA

(b) js[kk[kaM ds ---------- var fcUnq gksrs gSaA

(c) fdj.k dk ,d ---------- fcUnq gksrk gSA

(d) fdj.k dh yackbZ ---------- gksrh gSA

(e) fdj.k dks iznf'kZr djus ds fy, ---------- gh vksj rhj dk fu'kkj yxkrs gSaA

2- fn, gq, fp=k 10-19 dks ns[kdj uke crkb, %

(a) fdUgha nks js[kk[kaMksa dk

(b) nks foijhr fdj.kksa dk

3- ,d fcUnq P vafdr dhft, vkSj blls izkjaHk dj

(a) nks js[kk[kaM [khafp,] tks ,d gh js[kk ij gksa vkSj muds uke PQ vkSj PR jf[k,A

(b) nks foijhr fdj.ksa [khafp, vkSj mudks PL rFkk PM uke nhft,A

fp=k 10.19



vkèkkjHkwr T;kferh; voèkkj.kk,a

xf.kr 178 178

ekWM~;wy - IV
T;kfefr

fVIi.kh

4- fuEufyf[kr fp=kksa esa] lHkh js[kk[kaMksa ds uke fyf[k,%

fp=k 10.20

5- fp=k 10-21 esa] foijhr fdj.kksa ds ;qXeksa ds uke fyf[k,A

fp=k 10.21

10.3 nks fcUnqvksa ls gksrh gqbZ js[kk rFkk ,d gh ry esa nks js[kk,a

,d dkxt ij ,d fcUnq A vafdr dhft,A bl fcUnq ls xqtjrh gqbZ vki fdruh js[kk,a [khap
ldrs gSa\ ftruh pkgsa mruh js[kk,a [khaph tk ldrh gSa (okLro esa vuar js[kk,a [khap ldrs
gSa)A

A ls dqN nwjh ij ,d vU; fcUnq B yhft,A bl fcUnq ls gksrh gqbZ Hkh vuar js[kk,a [khaph
tk ldrh gSaA

fp=k 10.22
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vr% ge dg ldrs gSa fd

ry esa fn, fdlh fcUnq ls vla[; js[kk,a [khaph tk ldrh gSaA

fcUnq A rFkk B ls xqtjus okyh lHkh js[kkvksa esa ls fdruh js[kk,a nksuksa fcUnqvksa ls xqtjrh gSa\

fp=k 10.23

dsoy ,d js[kk AB ;k BA nksuksa fcUnqvksa ls xqtjrh gSA

fp=k 10.24

C rFkk D fcUnqvksa ls vFkok L rFkk M fcUnqvksa esa ls gksrh gqbZ Hkh ,d gh js[kk [khaph tk
ldrh gSA

vr% ge dg ldrs gSa fd

nks fcUnqvksa ls xqtjrh gqbZ ,d vkSj dsoy ,d gh js[kk [khaph tk ldrh gSA

tjk lksfp,] ;fn fcUnq rhu gksa rks fdruh js[kk,a [khap ik,axsA

fp=k 10.25

ge ns[krs gSa fd rhu fcUnqvksa A, B rFkk C esa ls gksrh gqbZ ,d js[kk [khap ldrs gSa] ysfdu
P, Q rFkk R ls gksrh gqbZ dksbZ js[kk ughaA blls irk pyrk gS fd rhu fcUnqvksa ls gksrh gqbZ
,d js[kk dHkh [khap ldrs gSa] dHkh ugha vFkok lnSo ughaA
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vc vki js[kkvksa ds fuEufyf[kr ;qXeksa dks nsf[k,%

fp=k 10.26

l rFkk m js[kkvksa esa ,d mHk;fu"B fcUnq O gSA nwljs 'kCnksa esa] ge dg ldrs gSa fd ;s
izfrPNsnh js[kk,a gSa] tks ,d&nwljs dks O fcUnq ij izfrPNsn djrh gSaA

js[kk,a p rFkk q izfrPNsn djrh izrhr ugha gksrh] ysfdu js[kk,a yackbZ esa vuar gksrh gSaA vr%
c<+kus ij ;s Hkh izfrPNsn djrh gSaA vr% ;s Hkh izfrPNsnh js[kk,a gSaA

js[kkvksa r rFkk s esa dksbZ mHk;fu"B fcUnq ugha gSA ;s nksuksa vksj c<+k, tkus ij Hkh u rks feysaxh]
u gh izfrPNsn djsaxh] D;ksafd buds chp dh nwjh lnSo leku jgrh gSA ;s lekarj js[kk,a gSaA

,d jsyxkM+h] nks iVfj;ksa ij pyrh gS] tks lekarj js[kkvksa dk ,d mÙke mnkgj.k gSA

fp=k 10.27

f[kM+dh esa yxh yksgs dh fxzy (tkyh) dks nsf[k,A blesa Hkh vusd lekarj vkSj izfrPNsnh
ifV~V;ka yxh gksrh gSaA

fp=k 10.28
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iSekus] ';keiV~V rFkk est ds vkeus&lkeus okys fdukjs Hkh lekarj gh gksrs gSaA

,d ry esa [khaph xbZ nks js[kk,a ;k rks ,d fcUnq ij izfrPNsn djrh gSa vU;Fkk os
lekarj gksrh gSaA

è;ku ls nsf[k, fd fp=k esa nks js[kk,a l rFkk m ,d&nwljs dks fcUnq O ij izfrPNsn dj jgh
gSaA

fp=k 10.29

vc eku yhft, fd js[kk m dks èkhjs&èkhjs fcUnq O ij ?kqek;k tkrk gSA ?kqekrs&?kqekrs ,d
fLFkfr ,slh vk,xh fd js[kk m iwjh rjg js[kk l ds mQij vkdj mls <d ysxh vkSj nksuksa js[kk,a
,d gh js[kk fn[kkbZ nsaxhA ,slh fLFkfr esa ge dgrs gSa fd js[kk m js[kk l ij laikrh
(coincident) gSA nwljs 'kCnksa esa] tc nks js[kk,a ,d&nwljs ij laikrh gksrh gSa] rc muds lHkh
fcUnq mHk;fu"B gksrs gSaA

vc ,d nwljk mnkgj.k ysrs gSaA l vkSj m nks lekarj js[kk,a gSaA

fp=k 10.30

vc eku yhft, fd js[kk m dks èkhjs&èkhjs l ds lekarj j[krs gq, mQij f[kldk;k tkrk gSA
,slk djrs gq, ,d fLFkfr ,slh vk,xh fd js[kk m js[kk l ds mQij vkdj mls iwjh rjg <d
ysxhA rc ;s Hkh laikrh js[kk,a gksaxhA

nks laikrh js[kkvksa esa ,d js[kk ds lHkh fcUnq vkSj nwljh js[kk ds lHkh fcUnq mHk;fu"B
gksrs gSaA

bl izdkj ge dg ldrs gSa fd

1- nks lekarj js[kkvksa esa dksbZ fcUnq mHk;fu"B ugha gksrkA

2- nks izfrPNsnh js[kkvksa esa dsoy ,d fcUnq mHk;fu"B gksrk gSA

3- nks laikrh js[kkvksa esa lHkh fcUnq mHk;fu"B gksrs gSaA
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ns[ksa vkius fdruk lh[kk 10.3

1- izR;sd dFku dks lgh cukrs gq, fjDr LFkkuksa dh iwfrZ dhft,%

(a) nks lekarj js[kk,a fdlh Hkh fcUnq ij ---------- feyrh gSaA

(b) nks izfrPNsnh js[kkvksa esa dsoy ---------- fcUnq mHk;fu"B gksrk gSA

(c) vxj nks js[kkvksa esa nks ;k vfèkd fcUnq mHk;fu"B gksa] rks os ---------- js[kk,a gksrh gSaA

(d) ,d gh ry esa nks fofHkUu js[kk,a ;k rks lekarj gksxh vFkok ----------A

2- fp=k 10-31 nsf[k, vkSj crkb,&

(a) lekarj js[kkvksa ds nks tksM+sA

(b) izfrPNsnh js[kkvksa ds lHkh tksM+sA

3- ,d iSekuk yhft, vkSj mlds nksuksa yacs fdukjksa
ds lkFk nks js[kk,a [khafp,A ;s fdl izdkj dh
js[kk,a gSa\

4-  fp=k 10-32 nsf[k, vkSj crkb,&

(a) lekarj js[kkvksa dk ,d tksM+kA

(b) izfrPNsnh js[kkvksa ds nks tksM+sA

5- (a) ,d fcUnq ls xqtjrh gqbZ fdruh js[kk,a [khaph tk ldrh gSa\
D;k vki bu lHkh js[kkvksa dks [khap ldrs gSa\

(b) nks fcUnqvksa ls xqtjrh gqbZ fdruh js[kk,a [khaph tk ldrh gSa\

(c) rhu fcUnqvksa esa] lHkh esa ls xqtjrh gqbZ fdruh js[kk,a [khaph tk ldrh gSa\

10.4 Lakjs[kh; fcUnq o laxkeh js[kk,a

10-4-1 Lakjs[kh; fcUnq

fp=k 10-33 esa fcUnqvksa A, B o C dks è;ku ls nsf[k,A D;k
ge ,d ,slh js[kk [khap ldrs gSa] tks rhuksa fcUnqvksa ls xqtjrh
gks\ ;fn ge A o B fcUnqvksa ls gksrh gqbZ js[kk [khaprs gSa rks og
C esa ls ugha xqtjrhA dksbZ vU; nks fcUnq ysdj Hkh ns[ksa rks og
js[kk rhljs fcUnq esa ls ugha xqtjsxhA rhuksa fcUnqvksa esa ls gksrh gqbZ
ge dksbZ Hkh js[kk ugha [khap ldrs] D;ksafd os ,d gh js[kk esa
ugha gSaA

fp=k 10.31

fp=k 10.32

fp=k 10.33
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vc bu rhu fcUnqvksa P, Q o R dks nsf[k,A

fp=k 10.34

bu rhuksa esa ls xqtjrh gqbZ ,d js[kk [khaph tk ldrh gSA

fp=k 10.35

nwljs 'kCnksa esa] rhuksa fcUnq ,d gh js[kk ij gSa] vFkkZr~ ;s Lakjs[kh; fcUnq gSaA

blh izdkj] fuEufyf[kr pkj fcUnq L, M, N o O ,d gh js[kk ij fLFkr gSaA

fp=k 10.36

;s Hkh Lakjs[kh; fcUnq gSaA

;fn rhu ;k vfèkd fcUnqvksa esa] lHkh esa ls xqtjrh gqbZ ,d gh js[kk [khaph tk ldsa]
rks os fcUnq Lakjs[kh; fcUnq dgykrs gSaA

vxj lHkh fcUnqvksa esa ls xqtjrh gqbZ ,d gh js[kk u [khaph tk lds] rc os vlajs[kh; fcUnq
dgykrs gSaA

10-4-2 Lakjs[kh; fcUnqvksa dks vafdr djuk

lajs[kh; fcUnq ,d iSekus dh lgk;rk ls vafdr fd, tk ldrs gSaA

dkxt ij igys nks fcUnq A o B vafdr dhft,A mudks feykrs gq, ,d js[kk AB [khafp,A
vc bl js[kk ij vU; fcUnq C o D yxkb,A

fp=k 10.37

bl izdkj pkj lajs[kh; fcUnq vafdr gks x,A

10-4-3 laxkeh js[kk,a

ge lh[k pqds gSa fd ,d gh ry esa nks fHkUu js[kk,a ;k rks lekarj gksaxh vFkok ,d gh fcUnq
ij izfrPNsn djsaxhA

fp=k 10.38
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ysfdu ;fn ry esa rhu js[kk,a gksa]

fp=k 10.39

rc os ,d&nwljs dks] rhu fcUnqvksa ij Hkh vFkok nks fcUnqvksa ij vFkok ,d gh fcUnq ij
vFkok lekarj gksus ij fdlh Hkh fcUnq ij ugha dkVrhA

rhu ;k vfèkd js[kk,a] tks lHkh ,d&nwljs dks ,d gh fcUnq ij dkVrh gSa vFkok lHkh
,d gh fcUnq ls xqtjrh gSa] laxkeh js[kk,a dgykrh gSaA ;g fcUnq bu js[kkvksa dk laxeu
fcUnq dgykrk gSA

D;k vc vki crk ldrs gSa fd mQij fn, fp=k esa dkSu lh js[kk,a laxkeh gSaA vo'; gh]
fLFkfr (iii) esaA

fuEufyf[kr fp=kksa esa Hkh dqN laxkeh js[kk,a fn[kkbZ xbZ gSa%

fp=k 10.40

10-4-4 laxkeh js[kkvksa dh jpuk

laxkeh js[kk,a [khapus ds fy,] ge igys ,d
fcUnq fuèkkZfjr djrs gSa vkSj fiQj mlesa ls xqtjrh
gqbZ vusd js[kk,a iSekus }kjk [khaprs gSaA

fp=k 10-41 esa geus igys ,d fcUnq P fy;k
vkSj fiQj mlesa ls xqtjrh gqbZ js[kk,a AB, CD,

EF rFkk GH [khaphaA bl izdkj ;s laxkeh js[kk,a
izkIr gqb±] ftudk laxeu fcUnq P gSA

fp=k 10.41
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ns[ksa vkius fdruk lh[kk 10.4

1- fn, gq, fp=k 10-42 esa]

(a) lajs[kh; fcUnqvksa ds uke fyf[k,A

(b) rhu laxkeh js[kkvksa ds uke fyf[k,A

2- fn, gq, fp=k 10-43 esa]

(a) rhu lajs[kh; fcUnqvksa ds uke fyf[k,A

(b) pkj lajs[kh; fcUnqvksa ds uke fyf[k,A

3- fp=k 10-43 esa] laxkeh js[kkvksa ds uke fyf[k,A

10.5 [kqyh vkSj can vkÑfr;ka

uhps nh vkÑfr;ksa dks nsf[k,%

vkÑfr (i) ds fdlh fcUnq ij viuh isafly dh uksd jf[k,A vc isafly dh uksd dks bl
vkÑfr ij fdlh fn'kk esa pykuk izkjaHk dhft,A Kkr dhft, fd vki fcuk fn'kk cnys iwjh
vkÑfr ij pydj D;k izkjafHkd fcUnq ij okil vk ikrs gSa ;k ughaA vki izkjafHkd fcUnq ij
okil vk tkrs gSaA blfy,] bl oØ dks ,d can vkÑfr dgrs gSaA vkÑfr (ii) can vkÑfr
ugha gSA bls [kqyh vkÑfr dgrs gSaA vkÑfr;k (iii)] (iv)] (v) vkSj (viii) can vkÑfr;ka
(oØ) gSa rFkk vkÑfr;ka (vi) vkSj (vii) [kqyh vkÑfr;ka (oØ) gSaA

fp=k 10.42

fp=k 10.43
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10-5-1 ljy vkÑfr;ka

vkÑfr;ksa (i)] (ii)] (iii)] (vi)] (vii) vkSj (viii) esa ls izR;sd Lo;a vius dks dgha ugha
dkVrhA ,slh lHkh vkÑfr;ka ljy vkÑfr;ka dgykrh gSaA vkÑfr;ka (iv) vkSj (v) ljy
vkÑfr;ka ugha gSaA

vkÑfr;ka (i)] (iii) vkSj (viii) ljy can vkÑfr;ka gSaA

10-5-2 ljy can vkÑfr;ksa ds vH;arj vkSj cfgHkkZx

izR;sd ljy can vkÑfr ry dks rhu Hkkxksa esa ckaVrh gSA ;s gSa%

(i) vkÑfr dk vH;arj (vanj dk Hkkx)

(ii) vkÑfr dk cfgHkkZx (ckgj dk Hkkx)

(iii) Lo;a og vkÑfrA

ns[ksa vkius fdruk lh[kk 10.5

1- uhps nh vkÑfr;ksa esa dkSu&lh vkÑfr;ka can gSa vkSj dkSu lh [kqyh gSa\

;g Hkh crkb, fd buesa dkSu&dkSu lh vkÑfr;ka ljy can vkÑfr;ka gSaA

10.6 T;kferh; ;a=k rFkk mudk iz;ksx

vkius T;kferh; ckWDl vo'; ns[kk gksxkA blesa cgqr lh phtsa gksrh gSa&iSafly] iSafly ?kM+us
okyk 'kkiZuj] feVkus okyk jcM+ ds vfrfjDr blesa fuEufyf[kr ;a=k gksrs gSa] ftudks lkèkkj.k
rkSj ij T;kferh; vkÑfr;ksa dks [khapus vkSj bUgsa ekius ds fy, iz;ksx fd;k tkrk gS %

(a) iqQVk (b) fMokbMjt (c) ijdkj (d) lSV Ldos;j (e) pkank (izksVSªDVj)

vc ge izR;sd ds ckjs esa i<+saxs vkSj ;g Hkh ns[ksaxs fd T;kferh; vkÑfr;ksa dks [khapus vkSj
ekius ds fy, bUgsa dSls iz;ksx djrs gSaA
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10-6-1 iqQVk (:yj)

T;kferh; ckWDl esa ,d ;a=k iqQVk gSA ;g èkkrq] IykfLVd vFkok ydM+h dk gksrk gSA blds
fdukjs lhèks vkSj lekarj gksrs gSaA ;g iqQVk lkèkkj.k rkSj ij ;k rks 6 bap (15.25 lseh yxHkx)
;k 12 bap (30-5 lseh yxHkx) dh yackbZ dk gksrk gSA bldk ,d fdukjk bapksa dks vkSj nwljk
lseh dks n'kkZrk gSA izR;sd bap rFkk lseh dks iqQVs ij nl leku Hkkxksa esa ckaVk gksrk gSA iqQVs
ij fpg~uksa dks eki&fpg~u dgrs gSa vkSj blfy, iqQVs dks eki fpfUgr iqQVk Hkh dgrs gSaA

fp=k 10.44

(i) nks fn, x, fcUnqvksa dks feykus okys js[kk[kaM dh jpuk ds fy,]

(ii) nh xbZ yackbZ ds eki ds js[kk[kaM dh jpuk ds fy,]

(iii) js[kk[kaM dks ekius ds fy,

(iv) ;g ns[kus ds fy, fd js[kk lhèkh gS vFkok ugha] iqQVs dk
iz;ksx fd;k tkrk gSA

10-6-2 fMokbMjt

fn, gq, js[kk[kaM dh yackbZ ekius ds fy, fMokbMjt dk iz;ksx
djrs gSaA js[kk[kaM AB dks ekius ds fy, fMokbMjt dh ,d
Hkqtk dh uksd dks fcUnq A ij vkSj nwljh Hkqtk dh uksd dks
fcUnq B ij j[krs gSa] tSlk fd fp=k 10-45 esa fn[kk;k x;k gSA
uksdksa ds chp dh nwjh dks fcuk NsM+s (cnys)] fMokbMjt dh
,d uksd dks iqQVs ds 'kwU; fpg~u ij
j[krs gSa vkSj nwljh uksd dks iqQVs ds
fdukjs ds lkFk j[krs gSaA uksV dhft, fd
nwljh uksd iqQVs ij vafdr fdl fpg~u
ds mQij gS (fp=k 10-46 esa nsf[k, fd
;g 3-6 lseh fpg~u dks Nwrh gS)A nks
uksdksa ds uhps dh nwjh] tks iqQVs ds fcUnqvksa
ij vadksa dk varj gS] js[kk[kaM dh yackbZ
gSA fp=k 10-46 ds vuqlkj] js[kk[kaM
AB dh yackbZ 3-6 lseh gSA

10-6-3 ijdkj

ijdkj dgykus okyk ;a=k fMokbMjt tSlk gh gksrk gSA bldh ,d Hkqtk rks fMokbMjt dh
Hkqtk gh gS vkSj nwljh Hkqtk esa iSafly dks tdM+s j[kus ds fy, ,d isap yxk gksrk gSA

fp=k 10.45

fp=k 10.46
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ijdkj }kjk fdlh js[kk[kaM dks ekius ds fy, ogh rjhdk viukuk gksxk] tSlk vkius
fMokbMjt ds lanHkZ esa viuk;k FkkA

lkèkkj.k rkSj ij ijdkj dk iz;ksx fuEufyf[kr fØ;kvksa ds fy, djrs gSa&

(i) js[kk[kaM dks ekius ds fy,A

(ii) fofHkUu f=kT;kvksa okys o`Ùkksa dh jpuk ds fy,A

(iii) fofHkUu ekiksa ds dks.kksa dh jpuk djukA blesa gesa iqQVs dk Hkh iz;ksx djuk gksxkA

10-6-4 lsV Ldos;j

T;kferh; cDl esa nks f=kHkqtkdkj ;a=k gSaA bUgsa
lsV Ldos;j dgrs gSa (fp=k 10-47 nsf[k,)A
;g Hkh lkèkkj.k :i esa èkkrq] IykfLVd vFkok
ydM+h ds cus gksrs gSaA lsV Ldos;j] fp=k (a)

esa] ds fdukjksa ds chp ds dks.k 90°] 60°

rFkk 30° ds gSaA blh izdkj] fp=k (b) esa lsV
Ldos;j ds fdukjksa ds chp ds dks.k 90°]
45°] 30° ds gSaA nksuksa lsV Ldos;j ds yacor~
fdukjs eki fpfUgr gSaA buesa ls ,d fdukjs ij
bap vkSj nwljs ij lseh vafdr gSaA ;g Bhd
blh izdkj gS] tSlk iqQVs ds lanHkZ esa FkkA dbZ
iz;kstuksa ds fy, lsV Ldos;j dk iz;ksx dj
ldrs gSa] tSls%

(i) 30°] 45°] 60°] 75°] 90°] 105° bR;kfn ds eki ds dks.kksa dh jpuk ds fy,A

(ii) lekarj rFkk yacor js[kkvksa dh jpuk ds fy,A

10-6-5 pkank (izksVªSDVj)

pkank] ,slk ;a=k gS] ftls dks.kksa dks ekius ds fy, iz;ksx esa ykrs gSa vFkok fn, gq, eki ds
dks.k dh jpuk ds fy, Hkh bldk vkdkj v¼Zo`Ùkh; gksrk gS vkSj lkèkkj.kr;k èkkrq vFkok
IykfLVd dk cuk gksrk gSA blds oØh; fdukjs (v¼Zo`Ùkh; oØ) (fp=k 10-48 ns[ksa) ij eki
fpg~u vafdr gksrs gSaA ;g fpg~u v¼Zo`Ùkh; fdukjs dks 180 leku Hkkxksa esa ckaVrs gSa vkSj bu
Hkkxksa dks 0° ls 180° rd vafdr fd;k gksrk gSA ;g fØ;k nksuksa foijhr fn'kkvksa esa gksrh
gSA ;g fpg~u lkèkkj.kr;k 10° ds varj ij gksrs gSa vkSj 0° vkSj 180° rd nksuksa foijhr
fn'kkvksa es gksrs gSa] tSlk fp=k 10-48 esa fn[kk;k x;k gSA lhèks fdukjs ds eè; fcUnq dks
izksVªSDVj dk dsanz Hkh dgrs gSaA og js[kk] tks dsanz ls gksdj tkrh gS] 0° ls 180° rd] mls
vkèkkj js[kk dgrs gSaA

fp=k 10.47
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fp=k 10.48

fdlh dks.k dks ekius ds fy, izksVªSDVj dks bl izdkj jf[k, fd bldk dsanz dks.k ds 'kh"kZ
fcUnq ij vk tk, rFkk 0° dks.k dh ,d Hkqtk ij vk,A oØh; fdukjs ij og fpg~u if<+,]
ftl ij dks.k dh nwljh Hkqtk vk,A ;g la[;k gesa dks.k dk eki nsxhA fp=k esa dks.k dh eki
45° gSA bl fofèk dks iw.kZ foLrkj ls dks.kksa ds ikB 11 esa le>k;k tk,xkA

fp=k 10.49

10.7 js[kk[kaM dh eki

,d LFkku ls nwljs LFkku tkrs le; ge de ls de nwjh okyk jkLrk r; djuk pkgrs gSaA

fp=k 10.50

mQij fp=k 10-50 esa LFkku A ls LFkku B tkus ds fy, nks fHkUu&fHkUu jkLrs gSaA ,d lhèkk
A ls B rFkk nwljk igys A ls C vkSj fiQj C ls BA A ls lhèkk B okyk jkLrk lcls
NksVk gSA

nks fcUnqvksa A o B ds chp dh lcls NksVh nwjh js[kk[kaM AB dh yackbZ dgykrh gSA

fdlh js[kk[kaM dh yackbZ] ,d mi;qDr iSekus dks mi;ksx dj ekih tk ldrh gSA
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NksVh&NksVh nwjh ekius ds fy, ge NksVk iSekuk tSlk vkids T;kfefr cDl esa gksrk gS] iz;ksx
djrs gSaA

fp=k 10.51

cM+h vFkok cgqr yach nwjh ekius ds fy,] tSls&eSnku] Hkw[kaM] ge ekius okyk iQhrk iz;ksx
djrs gSaA

fp=k 10.52

fdlh Hkh izdkj ds eki ds fy, gesa ,d mi;qDr bdkbZ dh vko';drk gksrh gSA NksVh yackbZ
vFkok nwjh ekius ds fy, ge lsaVhehVj o fefyehVj bdkb;ka iz;ksx djrs gSa] tcfd cM+h
vFkok yach nwjh ekius ds fy, ehVj o fdyksehVj bdkb;ka iz;ksx dh tkrh gSaA

yackbZ dh NksVh&cM+h bdkb;ksa esa ijLij lacaèk bl izdkj gSa%

bdkbZ ladsr lacaèk

fdyksehVj fdeh

gsDVksehVj gseh 10 gseh = 1 fdeh

MsdkehVj Msdk 10 Msdk = 1 gseh

ehVj eh 10 eh = 1 Msdk

MslhehVj Mslh 10 Mslh = 1 eh

lsaVhehVj lseh 10 lseh = 1 Mslh

feyhehVj feeh 10 feeh = 1 lseh

vc D;k vki crk ldrs gSa fd 1 fdyksehVj esa fdrus ehVj gksrs gSa\

rkfydk ns[kdj Lo;a crk ldrs gks fd 1 fdyksehVj = 10 gseh

= 10 × 10 Msdkeh = 100 Msdkeh 1 gseh = 10 Msdk

= 100 × 10 ehVj = 1000 ehVj rFkk 1 Msdkeh = 10 ehVj

blh izdkj] 1 ehVj = 100 lseh
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10.8 iSekus dk iz;ksx dj fdlh js[kk[kaM dh eki

mnkgj.k 10-1 % fdlh fn, x, js[kk[kaM AB dk eki ge fuEu pj.kksa esa djrs gSa%

fp=k 10.53

pj.k 1% ,d iSekuk ysdj mlds fdukjs dks js[kk[kaM ds lkFk feykdj bl izdkj j[krs gSa
fd bldk 'kwU; A ij gksA

pj.k 2% vc B ds lEeq[k iSekus ij vafdr fpg~u iwjs lsaVhehVj o iwjs fefyehVj i<+ ysrs
gSaA

bl izdkj js[kk[kaM AB dk eki gqvk

7 lseh 5 fe-ehVj vFkok 7-5 lseh

10.9 iSekus dk iz;ksx dj ,d fn, x, eki ds js[kk[kaM dh jpuk djuk

iSekus dk iz;ksx dj ge fn, x, eki ds ,d js[kk[kaM dh jpuk Hkh dj ldrs gSaA

,d js[kk[kaM PQ = 4-5 lseh dh jpuk ge fuEu pj.kksa esa djsaxs %

fp=k 10.54

pj.k 1% dkxt ij ,d fcUnq P vafdr dhft, vkSj iSekus ij dkxt ij bl izdkj jf[k,
fd mldk 'kwU; fcUnq P ij laikrh gksA

pj.k 2% vc iSekus ij 4-5 lseh vFkkZr~ 4 lseh 5 fe-ehVj dk fpg~u if<+, vkSj mlds
lEeq[k fcUnq Q vafdr dhft,A

pj.k 3% iSekus ds fdukjs ds lkFk&lkFk isafly pykrs gq, fcUnq P dks fcUnq Q ls feykb,A

bl izdkj izkIr js[kk[kaM PQ vHkh"V js[kk[kaM gS] ftldh eki 4-5 lseh gSA

ns[ksa vkius fdruk lh[kk 10.6

1- iSekus dh lgk;rk ls fuEu js[kk[kaMksa
dks ekfi,%

fp=k 10.55
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2- ,d dkxt ij nks js[kk[kaM PQ o RS [khafp, vkSj mudh eki Hkh Kkr dhft,A

3- viuh xf.kr dh iqLrd dh yackbZ o pkSM+kbZ eki dj fyf[k,A

4- fn, x, eki okys js[kk[kaMksa dh jpuk dhft,A

(i) AB = 7-2 lseh (ii) PQ = 6 lseh 5 fe-ehVj

5- ekius okys iQhrs dh lgk;rk ls ,d dejs dh yackbZ o pkSM+kbZ Kkr dhft,A

vkb, nksgjk,a

 fcUnq] js[kk o ry ,slh voèkkj.kk,a gSa] ftudh ifjHkk"kk ugha gSA bUgsa mnkgj.kksa }kjk
Hkyh&Hkkafr le> ysuk vko';d gS vkSj buds vkilh lacaèkksa dks HkhA

 ,d js[kk[kaM] js[kk dk dsoy ,d Hkkx gS] ftlds nksuksa vksj var fcUnq gksrs gSa vkSj bldh
yackbZ Hkh fuf'pr gksrh gSA

 ,d fdj.k Hkh js[kk dk ,d Hkkx gS] ftlesa ,d var fcUnq ;k vkjafHkd fcUnq gksrk gS
vkSj ;g dsoy ,d vksj vuar yackbZ dh gksrh gSA

 js[kk dh yackbZ nksuksa vksj vuar gksrh gSA

 nks fcUnqvksa esa ls gksrh gqbZ ,d vkSj dsoy ,d gh js[kk [khaph tk ldrh gSA

 ry ,d le lrg gksrh gS] ftldk foLrkj gj fn'kk esa vuar gksrk gSA

 ,d gh ry esa nks js[kk,a

(i) izfrPNsnh vFkok (ii) lekarj vFkok (iii) laikrh gks ldrh gSaA

 ;fn rhu ;k vfèkd fcUnqvksa esa] lHkh esa xqtjrh gqbZ ,d js[kk [khaph tk lds rks fcUnq
lajs[kh; gksrs gSaA

 ,d gh ry esa rhu ;k vfèkd js[kk,a ;fn ,d gh fcUnq esa ls xqtjrh gksa rks os laxkeh
js[kk,a dgykrh gSaA

 ,d ljy can vkÑfr ry dks rhu Hkkxksa esa ckaVrh gS&vH;arj] cfgHkkZx vkSj Lo;a og
vkÑfrA

vkb, vH;kl djsa

1- fn, x, fp=k 10-56 esa]

(a) fcUnqvksa ds fofHkUu ;qXe ysdj fdruk fofHkUu js[kk,a [khaph
tk ldrh gSa\ muds uke Hkh fyf[k,A

(b) mu js[kkvksa esa laxkeh js[kk,a Hkh crkb,A fp=k 10.56
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2- rhu fcUnqvksa esa ls gksrh gqbZ fdruh js[kk,a [khaph tk ldrh gSa&

(a) ;fn os lajs[kh; gksaA

(b) ;fn os lajs[kh; u gksaA

3- fp=k 10-57 esa pkj lajs[kh; fcUnq A, B, C

rFkk D gSaA buls cuus okys lHkh js[kk[kaMksa
ds uke fyf[k,A

4- fn, x, fp=k 10-58 dks ns[kdj uke
fyf[k,%

(a) lekarj js[kkvksa ds ,d ;qXe dk

(b) izfrPNsnh js[kkvksa ds ,d ;qXe dk

(c) rhu laxkeh js[kkvksa ds

(d) rhu lajs[kh; fcUnqvksa ds

5- dkxt ij ,d fcUnq L vafdr dhft,
vkSj fiQj

(a) rhu vkSj fcUnq M, N rFkk O bl izdkj vafdr dhft, fd lHkh fcUnq lajs[kh; gksaA

(b) pkj js[kk,a bl izdkj [khafp, dh lHkh js[kk,a laxkeh gksaA

6- dkxt ij ,d fcUnq E yhft, vkSj fiQj

(a) fcUnq E ls vkjaHk gksrh gqbZ rhu fdj.ksa cukb,aA

(b) bl izdkj vkidks fdruh fdj.ksa izkIr gksrh gSa\

7- ljy can vkÑfr ry dks fdrus Hkkxksa esa ckaVrh gS\

mÙkjekyk

ns[ksa vkius fdruk lh[kk 10-1

1- (a) èkwy d.k rFkk iqLrd dk dksuk (b) iqLrd dk fdukjk rFkk [khapk rkj vkfn

(c) dejs dk iQ'kZ rFkk est dh lrg

2- (a) fcUnq (b) ry (c) js[kk (d) vuar

(e) fcUnq (f) nks (g) vuar (h) ml ry

fp=k 10.57

fp=k 10.58
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3- AB, BC, AC, BA, CB rFkk CA (dksbZ rhu)

4- BO ;k OB _ QP ;k PQ _ LN ;k NL _ gka

5- vuar

ns[ksa vkius fdruk lh[kk 10-2

1- (a) fuf'pr (b) nks (c) izkjafHkd (d) vuar

(e) ,d

2- (a) AB, BC vFkok AC (b) BA rFkk BC

3- (a) 

fp=k 10.59

(b) 

fp=k 10.60

4- (a) AP, RP, RQ (b) AB, AD, AC, BC, BD rFkk DC

5- OB rFkk OE _ OC rFkk OF _ OD rFkk OA

ns[ksa vkius fdruk lh[kk 10-3

1- (a) ugha (b) ,d (c) laikrh (d) izfrPNsnh

2- (a) (i) m o p (ii) l o q

(b) (i) m o l (ii) p o q (iii) l o p (iv) m o v

3- lekarj js[kk,a

4- (a) AD rFkk BC

(b) AB rFkk BC _ BC rFkk AC, AD rFkk AB, AC rFkk AD (dksbZ nks)

5- (a) vuar] ugha (b) dsoy ,d (c) ,d vFkok dksbZ ugha

ns[ksa vkius fdruk lh[kk 10-4

1- (a) A, D o B (b) AC, DC rFkk BC
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2- (a) A, P rFkk B (b) B, N, L rFkk Q

3- AL, NP vkSj PQ

ns[ksa vkius fdruk lh[kk 10-5

1- can % (i)] (ii)] (iv)] (vi) vkSj (viii)

[kqyh % (iii)] (v)] vkSj (vii)

ljy can % (i)] (ii)] (vi) vkSj (viii)

vkb, vH;kl djsa

1- (a) N%_ PQ, QR, RS, SP, PR rFkk SQ

(b) QP, QS rFkk QR, SP, SQ rFkk SR, PS, PQ rFkk PR vkSj RS, RQ rFkk RP

2- (a) dsoy ,d (b) ,d Hkh ugha

3- AB, AC, AD, BC, BD rFkk CD

4- (a) PQ o SR _ SP o RQ

(b) PQ o PS _ QP o QR _ QR o SQ vkfn

(c) PQ, PR o PS _ QP, QR o QS _ SP, SQ o SR _ RP, RQ o RS

(d) S, O o Q _ P, O o R

5- (a) (b)  

6- (a) 

(b) vuar

7- rhu
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11

dks.k ,oa lekarj js[kk,¡

D;k vkius ?kM+h ns[kh gS] tks fnuHkj le; ns[kus esa lgk;rk djrh gSA ?kM+h esa ?kaVksa ds fu'kkuksa
dks ge dSls yxkrs gSa\

fiNys ikB esa vkius T;kfefr vkÑfr;ksa] tSls&fcUnq] ry rFkk js[kkvksa ds fo"k; esa i<+k gSA
bl ikB esa] vki dks.kksa ds fo"k; esa i<+saxsA

fp=k 11.1(i)

nks ryksa vFkok js[kkvksa ds vkil esa dkVus ij cuus okyh vkÑfr;ka dks.k dgykrh gSaA gekjs
vkl&ikl dk i;kZoj.k fofHkUu izdkj ds dks.kksa ls Hkjk gqvk gSA fofHkUu izdkj dh vkÑfr;ksa
dks cukus ds fy, gesa dks.kksa ds fo"k; esa tkuuk gksxkA

,d iqLrd] uksV cqd vFkok est ds vkeus&lkeus ds fdukjksa dks nsf[k,A vki ns[ksaxs fd bu
lHkh ds fy, vkeus&lkeus ds fdukjksa ds chp yEcor~ nwjh leku gSA

vc vki ,d #yj (vFkok iqQVk) ,d dkxt ds iUus ij jf[k, rFkk blds yEcs fljs ds nksuksa
vksj js[kk,a [khafp,A

fp=k 11.1(ii)

vki ns[ksaxs fd buds chp dh yEcor~ nwjh lnk leku gSA bu js[kkvksa dk s lekarj js[kk,a
dgrs gSaA

jsy dh nks lhèkh iVfj;ka Hkh lekarj js[kkvksa dk ,d mnkgj.k gSaA
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 dks.k D;k gS\

 dks.k dks fdl izdkj fy[kk rFkk ukekafdr djuk gS\

 fofHkUu izdkj ds dks.kksa ds fo"k; esa

 fofHkUu izdkj ds dks.kksa esa lacaèk

 dks.kksa dks fdl izdkj ekik tkrk gS\

 lekarj js[kkvksa ds xq.k&èkeZ

 fdlh nh xbZ js[kk ds lekarj vFkok yEcor ,d
js[kk [khapuk

11.1 ?kw.kZu (Rotation)

;g tkuus ls igys fd dks.k D;k gS] gesa ?kw.kZu ds fo"k;
esa tkuuk gksxkA vkius ?kM+h dh lqb;ksaa] dqEgkj ds pkd
rFkk xkao ds esys esa cM+s >wys dks pyrs ns[kk gksxkA ;g
?kw.kZu ds mnkgj.k gSaA

vki vius fopkjksa dks ?kM+h dh pyrh feuV dh lwbZ ij
dsafnzr djsa (fp=k 11-2 nsf[k,)A feuV dh lqbZ dk vxyk
fgLlk ?kwedj 12 ls pydj 3 ij igqaprk gS] fiQj 6
ij] fiQj 9 ij vkSj var esa fiQj 12 ij igqaprk gSA ge
dgrs gSa fd mlus ,d iwjk pDdj yxk fy;k gSA 6 ij
igqapus ij mlus vkèkk pDdj rFkk mlls igys 3 ij
igqapus ij dsoy ¼ vFkok pkSFkkbZ pDdj iwjk fd;k FkkA

nwljs mnkgj.k ds :i esa (fp=k 11-3 esa) eku yhft, fd
vki xzkmaM esa lqcg iwoZ dh vksj eqag djds O;k;ke ds
fy, [kM+s gSaA vxj vki vius lhèks gkFk dh vksj
,d&pkSFkkbZ pDdj ?kwe tk,a rks vkidk eqag fdl fn'kk
dh vksj gksxk\ nf{k.k dh vksj] Bhd gS ;k ugha\ fdrus
pkSFkkbZ pDdj vkidks fiQj ?kweus iM+saxs fd vkidk eqag
fiQj iwoZ dh vksj gks tk,A vxj vki vkèkk pDdj ?kwesa
rks vki mYVh fn'kk vFkkZr~ if'pe dh vksj eqag fd,
[kM+s gksaxsA vc vxj vki blds ckn iwjk pDdj ?kwesa rks vkidk
eqag iwoZ dh vksj ugha gksxkA

ijarq dsoy iwjk pDdj] vkèkk pDdj vFkok pkSFkkbZ pDdj dh
ladYiuk lc izdkj ds ?kw.kZuksa ds fo"k; esa tkudkjh nsus esa
vleFkZ gSA mnkgj.kr;k] fp=k 11-4 esa gesa feuV dh lqbZ dh
lgk;rk ls 4-00 cts rFkk 4-25 cts ds chp dk le; fn[kkuk
gSA ge mQij crk, x, pDdjksa }kjk ;g djds ugha fn[kk ldrsA

fp=k 11.2

fp=k 11.3

fp=k 11.4
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gesa blds vfrfjDr Hkh pDdjksa ds ,dd] tks iw.kZ ,dd ds vfrfjDr gS] ds fo"k; esa tkuuk
gksxkA ij ;g dgus ls igys gesa dks.k dks ?kw.kZu ds ekiu ds fo"k; esa crkuk iM+sxkA

11.2 dks.k

fp=k 11-5 dks ns[ksaA blesa nks fdj.k OA rFkk OB gSa] ftudk
,d gh izkjafHkd fcUnq O gSA vki bls fdj.k OA dks O ds
fxnZ ?kqekdj izkIr dj ldrs gSa] tcfd ;g OB ij vkdj
vkRelkr gks tk, vFkok fdj.k OB dks O ds fxnZ ?kqekdj
rFkk OA rd igqapdj izkIr dj ldrs gSaA fp=k 11-5 esa nh xbZ vkÑfr dks dks.k dgrs gSaA ge
bls ∠AOB vFkok ∠BOA dk uke nsrs gSa (fpg~u ∠ dk iz;ksx ge dks.k AOB vFkok dks.k
BOA dks fy[kus esa djrs gSa)

,d dks.k dks fy[kus ds fy, ge fpUg ∠∠∠∠∠ dk iz;ksx djrs gSaA mnkgj.k ds fy, dks.k
AOB dks ∠∠∠∠∠AOB fy[krs gSaA

igyh izdkj ?kw.kZu nf{k.kkorZ (Clockwise) gS
rFkk nwljh izdkj esa ;g okekorZ (anticlockwise)
gSA bl izdkj ,d dks.k dks ge ?kw.kZu ds :i esa
ys ldrs gSaA

;fn ge dks.k AOB dks cukus okyh fdj.kksa ij
fcUnq C rFkk D ysa (fp=k 11-6) rks bl dks.k dks
ge ∠COD dk uke Hkh ns ldrs gSaA

vr% ∠AOB, ∠COD, ∠AOD rFkk ∠COB
,d gh dks.k ds uke gSaA mlh dks.k dks ge ∠BOA, ∠DOC, ∠DOA rFkk ∠BOC dk
uke Hkh ns ldrs gSaA nksuksa fdj.kksa ds izkjafHkd fcUnq O dks dks.k dk 'kh"kZ rFkk fdj.kksa OA
rFkk OB dks mldh Hkqtk,a dgrs gSaA

,d dks.k [khapus ds fy, gesa nks ,slh fdj.ksa [khapuh gSa] ftudk ,d
gh (Common) izkjafHkd fcUnq gksA mnkgj.k ds fy,] OP rFkk OQ
nks fdj.ksa [khaph xbZ gSa] ftudk ,d gh izkjafHkd fcUnq O gS (fp=k
11-7)A buls gesa dks.k POQ vFkok dks.k QOP izkIr gqvkA

ns[ksa vkius fdruk lh[kk 11.1
1- fuEufyf[kr dks lR; cukus ds fy, fjDr LFkkuksa dh iwfrZ dhft,%

(a) nf{k.k ls mÙkj rd dk ?kw.kZu ---------- gSA

(b) nf{k.k ls nf{k.k rd dk ?kw.kZu ---------- gSA

(c) if'pe ls nf{k.k rd dk ?kw.kZu ---------- gSA

(d) ?kM+h dh feuV dh lqbZ dk 4 ls 10 rd ?kw.kZu ---------- gSA

(e) ?kM+h dh ?kaVksa dh lwbZ dk 2-00 cts vijkg~u ls 5-00 cts vijkg~u rd dk ?kw.kZu
---------- gSA

fp=k 11.5

fp=k 11.6

fp=k 11.7
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fp=k 11.8

3- uhps fn, x, dks.k ds] lHkh laHko uke fyf[k,A

fp=k 11.9

4- ∠POQ, ∠PQR, ∠LMN rFkk ∠RST ds 'kh"kZ rFkk Hkqtkvksa ds uke fyf[k,A

5- fuEu 'kh"kZ rFkk Hkqtkvksa okys dks.k cukb,%

'kh"kZ Hkqtk,a (fdj.ksa)

(a) P  PQ rFkk PQ

(b) M  MA rFkk MB

(c) O  OX rFkk OY

6- fuEu dks n'kkZus okys dks.k cukb,%

(a) vkèkk ?kw.kZu

(b) pkSFkkbZ ?kw.kZu

(c) pkSFkkbZ ?kw.kZu ls de

(d) pkSFkkbZ ?kw.kZu ls vfèkd

muds uke Hkh fyf[k,A
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11.3 dks.kksa dh eki
Lej.k dhft, fd Hkwfedk esa vkius vkèks rFkk pkSFkkbZ ?kw.kZu ds fo"k; esa lh[kk Fkk rFkk ;g
Hkh ns[kk Fkk fd dks.k dh eki ds fy, dksbZ vU; ,dd Hkh ysuk pkfg,A mls ge bl [kaM
esa lh[ksaxsA vkb, nksigj 2 cts ge ?kM+h dh lqb;ksa ds chp dks.k dks ns[ksaA bls ge ,d pkSFkkbZ
?kw.kZu ds :i esa ugha eki ldrs] tks dks.k ?kM+h dh lqb;ksa ds
chp 3 cts nksigj gksxkA ge pkSFkkbZ ?kw.kZu okys dks.k dks 90

leku Hkkxksa esa ckaVdj rFkk ,d Hkkx dks ,dd ds :i esa ekirs
gSaA bls ge fMxjh (va'k) dgrs gSaA vr% pkSFkkbZ ?kw.kZu 90° n'kkZrk
gSA bls 90 va'k i<+k tkrk gS rFkk 90 ds mQij ° (va'k ds izrhd
ds :i esa) yxkdj fy[kk tkrk gSA D;k vc vki vuqeku yxk
ldrs gSa fd 2-00 cts nksigj ?kM+h dh lqb;ksa ds chp fdruk
dks.k (va'k esa) gksxk\ D;k ;g 60° ugha gS\ blh izdkj 1 cts
;g dks.k 30° gksxkA

vki vc vklkuh ls ns[k ldrs gSa fd 5 cts ?kM+h dh lqb;ksa ds chp 150° dk dks.k gksxkA
4 cts ;g 120° gksxk rFkk 6 cts 180°A vr% vkèks ?kw.kZu dk va'k eki 180° gSA

vkids T;kfefr ckWDl esa] vèkZpUnzkdkj :i dk ,d dks.kekid gS] ftls pkank dgrs gSaA
vèkZo`Ùk dks 180 leku Hkkxksa esa ckaVk tkrk gSA pkans ij bu Hkkxksa dks 0 ls 180 }kjk vafdr
fd;k tkrk gS&nf{k.kkorZ rFkk okekorZ nksuksa vksj (nsf[k, fp=k 11-11) pkans ij vafdr izR;sd
fpUg 1° dk dks.k n'kkZrk gSA pkans ds fp=k esa [khaph eksVh js[kk vkèkkj js[kk dgykrh gS rFkk
mldk eè; fcUnq X dsanz dgykrk gSA
fdlh dks.k dks fMxzh esa ekius ds fy,]
ge X dks dks.k ds 'kh"kZ ij j[krs gSa
rFkk vkèkkj js[kk] dks.k dh ,d fdj.k
ds mQij j[krs gSaA dks.k dh nwljh fdj.k
pkans ij vafdr ftl vad dh vksj
ladsr nsxh] ogh ml dks.k dk va'k eki
gSA vr% fp=k 11-11 esa] ∠AOB dk
va'k eki 75° gSA

blh izdkj] ;fn gesa 130° dk dks.k
cukuk gS rks ge ,d fdj.k OA [khaprs
gSaA ge pkans dks bl izdkj j[krs gSa fd
fcUnq O fcUnq X ij vk tk, rFkk
vkèkkj js[kk OA ds lkFk lekfgr gks
tk,A ge 130° ds vafdr vad ij
fcUnq O yxkdj mls B ls feyk nsrs gSaA
∠AOB dk eki vc 130° gSA

fp=k 11.10

fp=k 11.12

fp=k 11.11

pk¡nk
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fuEu [kaM esa ge lh[ksaxs fd ge iqQVs (Ruler)
rFkk ijdkj dh lgk;rk ls dqN fo'ks"k
eki&60°] 120°] 30° rFkk 90° ds dks.k
dSls cukrs gSaA

11-4-1% 60° dk dks.k cukuk

in 1 % iqQVs dh lgk;rk ls ,d js[kk AB
[khafp, (fp=k 11-13(i))A

in 2 % ml js[kk ij ,d fcUnq O yhft,
(fp=k 11-13(ii))A

in 3 % ,d lqfoèkktud f=kT;k ysdj rFkk
O dks dsanz ekudj ,d vèkZo`Ùk
cukb, tks AB js[kk dks P rFkk
Q ij dkVs  (fp=k 11-13(iii))A

in 4 % Q dks dsanz ekudj rFkk ogh f=kT;k
ysdj ,d pki yxkb,] tks vèkZòÙk
dks fcUnq R ij dkVs (fp=k
11-13(iv))A

in 5 % OR dks feykdj c<+kb,A rks
∠QOR, 60° ds eki dk okafNr
dks.k gS (fp=k 11-13(v))A

11-4-2% 120° dk dks.k cukuk

in (1&4) % mijksDr esa fn, ,d ls pkj rd
ds in nksgjkb,A

in 5 % R dks dsanz ekudj rFkk ogh f=kT;k
ysdj ,d pki yxkb,] tks vèkZòÙk
dks S ij dkVs (fp=k 11-14 (i))A

in 6 % OS dks feykdj c<+kb,A rks
∠QOS 120° ds eki dk okafNr
dks.k gS (fp=k 11-14(ii))A

11-4-3% 90° dk dks.k cukuk

in (1&5) % 120° dk dks.k cukus okys
(1&5) rd ds inksa dks nksgjkb,A

in 6 % R dks dsanz ekudj rFkk ,d
lqfoèkktud f=kT;k ysdj ,d pki
yxkb, (fp=k 11-15 (i))A

fp=k 11.13

fp=k 11.14

fp=k 11.15
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in 7 % S dks dsanz ekudj rFkk ogh f=kT;k ysdj ,d vU; pki yxkb,] tks igys okyh
pki dks fcUnq T ij dkVsA

in 8 % O rFkk T dks feykdj c<+kb,A rks ∠BOT, 90° dk okafNr dks.k gS (fp=k
11-15(ii))A

11-4-4% 30° dk dks.k cukuk

in 1&4 % 60° dk dks.k cukus okys (1&4) in nksgjkb,A

in 5 % Q dks dsanz ekudj rFkk ,d lqfoèkktud f=kT;k ysdj ,d pki yxkb,A

in 6 % R dks dsanz ekudj rFkk ogh f=kT;k
ysdj ,d pki yxkb,] tks igyh
pki dks S ij dkVsaA

irk 7 % O rFkk S dks feykdj c<+kb,A
rks ∠BOS, 30° ds eki dk
okafNr dks.k gSA (fp=k 11-16)A

ns[ksa vkius fdruk lh[kk 11.2

1- pkans dk iz;ksx djds fuEu }kjk iznf'kZr dks.k cukb,%

(a) ,d&pkSFkkbZ ?kw.kZu

(b) vkèkk ?kw.kZu

2- pkans dk iz;ksx djds fuEu dks.k cukb,%

(a) 40° (b) 70° (c) 90°

(d) 110° (e) 150° (f) 180°

3- fp=k 11-17 esa fn, x, dks.kksa BAC, ABC rFkk BCA
dks pkans dh lgk;rk ls ekfi,A

4- pkans dk iz;ksx djds fp=k 11-18 esa fn,
∠DAB rFkk ∠DCB dks ekfi,A dks.k
ABC rFkk dks.k CDA dks Hkh ekfi,A

5- iqQVs (Ruler) rFkk ijdkj dh lgk;rk ls
150° dk dks.k cukb,A

11.5 dks.kksa ds izdkj

ledks.k % Lej.k dhft, fd fnu ds rhu cts ?kM+h esa ?kaVs dh lqbZ 3 ij rFkk feuV dh
lqbZ 12 ij gksrh gSA feuV dh lqbZ ?kaVs dh lqbZ ds lhèks mQij [kM+h gksrh gSA feuV dh lqbZ
?kaVs dh lqbZ ds lhèks mQij [kM+h gksrh gSA blh izdkj ls vkids dejs dh izR;sd nhokj iQ'kZ

fp=k 11.16

fp=k 11.17

fp=k 11.18
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T;kfefrij lhèkh mQij [kM+h gksrh gSA lhèks [kM+s gksus ij vki iQ'kZ ls 90° dk dks.k cukrs gSaA ;g

lHkh 90° ds dks.k ds mnkgj.k gSaA ,sls dks.k dks ledks.k dgrs gSaA

90° ds dks.k dks ledks.k dgrs gSaA
U;wu dks.k % og dks.k] ftldh va'k eki 90° ls NksVh gksrh gS rFkk 0° ls cM+h gksrh gS]
U;wu dks.k dgykrk gSA

vfèkd dks.k % og dks.k] ftldh va'k eki 90° ls cM+h gksrh gS rFkk 180° ls de gksrh
gS] vfèkd dks.k dgykrk gSA

ljy dks.k % og dks.k] ftldh va'k eki 180° gksrh gS] ljy dks.k dgykrk gSA

vki ns[ksaxs fd ljy dks.k vkèkk ?kw.kZu n'kkZrk gSA ljy dks.k dh nksuksa fdj.ksa ,d js[kk ij
fLFkr gksrh gSa] ysfdu foijhr fn'kkvksa esaA

izfrorhZ dks.k % og dks.k] ftldh va'k eki 180° ls vfèkd vkSj 360° ls de gksrh gS]
izfrorhZ dks.k dgykrk gSA

laiw.kZ dks.k % og dks.k] ftldh va'k eki 360° gksrh gS] laiw.kZ dks.k dgykrk gSA vki ns[k
ldrs gSa fd laiw.kZ dks.k iwjk (iw.kZ) ?kw.kZu n'kkZrk gSA

'kwU; dks.k % og dks.k] ftldh va'k eki 0° gksrh gS] 'kwU; dks.k dgykrk gSA è;ku nhft,
fd 'kwU; dks.k dh fLFkfr esa fdj.k }kjk dksbZ ?kw.kZu ugha fd;k tkrk gSA

ns[ksa vkius fdruk lh[kk 11.3
1- fuEu dks.kksa es ls ledks.k] U;wu dks.k] vfèkd dks.k rFkk ljy dks.k dks igpkfu,%

fp=k 11.19

2- fp=k 11-20 esa ∠DAB, ∠ABC, ∠ADC,

∠DCB, ∠BAP dks U;wu dks.k] ledks.k]
vfèkd dks.k vFkok ljy dks.k ds :i esa
igpkfu,A

3- mijksDr iz'uksa 1 rFkk 2 esa] pkans dk iz;ksx
djds dks.kksa dks ekfi,A

fp=k 11.20
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11.6 dks.kksa ds ;qXe

vklUu dks.k % nks dks.kksa dks vklUu dks.k dk ;qXe dgrs gSaA ;fn mudk
,d lka>k 'kh"kZ (vertex) rFkk ,d lka>h Hkqtk (arm) gksrh gS rFkk nwljh
Hkqtk lka>h Hkqtk ds foijhr vksj fLFkr gksrh gSA fp=k 11-21 esa ∠AOB
rFkk ∠BOC vklUu dks.k gSaA mudh lka>h Hkqtk OB gS rFkk lka>k 'kh"kZ
O gS rFkk Hkqtk,a OA rFkk  OC] Hkqtk OB ds foijhr vksj fLFkr gSaA
uksV dhft, fd ∠AOC rFkk ∠AOB vklUu dks.k ugha gS] D;ksafd pkgs
mudh ,d lka>h Hkqtk OA rFkk lka>k 'kh"kZ O gS] ysfdu mudh 'ks"k nks Hkqtk,a lka>h Hkqtk
ds ,d gh vksj fLFkr gSaA blh izdkj] ∠AOC rFkk ∠BOC vklUu dks.k ugha gSaA D;ksa\

mnkgj.k 11-1 % uhps fn, x, fp=k 11-22 esa crkb, fd dks.kksa ds ;qXe vklUu dks.k gSa
;k ughaA dkj.k Hkh crkb,%

fp=k 11.22

(a) ∠AOB rFkk ∠POQ; (b) ∠AOB rFkk ∠BCD; (c) ∠BCD rFkk ∠OCD

gy % (a) nksuksa dks.kksa dk lka>k 'kh"kZ O gS] ysfdu mudh lka>h Hkqtk ugha gSA blfy, ;s
vklUu dks.k ugha gSaA

(b) nksuksa dks.kksa dh ,d Hkqtk ,d gh js[kk ij gS] ysfdu 'kh"kZ (O rFkk C) vyx&vyx
gSaA blfy, ;s vklUu dks.k ugha gSaA

(c) nksuksa dks.kksa dk lka>k 'kh"kZ C gS rFkk lka>h Hkqtk CD gSA budh nwljh Hkqtk,a lka>h Hkqtk
dh foijhr vksj fLFkr gSaA vr% bu dks.kksa dk ;qXe vklUu dks.kksa dk ;qXe gSA

mnkgj.k 11-2 % ,d dks.k AOB fn;k x;k gSA ,d vU; dks.k bl
izdkj cukb, fd nksuksa dks.k vklUu dks.k cu tk,aA

gy % 1- OB dh nwljh vksj] ftèkj A ugha gS] ,d fcUnq C yhft,A

2- OC dks feykb, rFkk vkxs c<+kb,A

∠AOB rFkk ∠BOC vklUu dks.k gSaA D;ksa\

iwjd dks.k % nks dks.k iwjd dks.k dgykrs gSaA ;fn muds ekiksa dk ;ksx 90° gksrk gSA
mnkgj.k ds fy,] 30° rFkk 60° ds dks.k iwjd dks.k gSaA nks dks.k vklUu gksus vko';d ugha
gSa] ijarq os ;fn vklUu rFkk iwjd gSa rks ,d ledks.k cukrs gSaA

fp=k 11.21

fp=k 11.23
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fp=k 11.24

1- fdlh fn, x, dks.k dk iwjd dks.k cukus ds fy, igys ge ml dks.k dks ekirs gSaA

2- mldh eki dks ge 90° esa ls ?kVkrs gSaA

3- pkans dh lgk;rk ls ml u, izkIr eki dk dks.k cukrs gSaA

mnkgj.k 11-3 % Kkr dhft, fd D;k uhps fn, dks.k&;qXe iwjd gSaA

(a) 30° rFkk 60° ds dks.k (b) 37° rFkk 53° ds dks.k

(c) 45° rFkk 55° ds dks.k (d) 45° rFkk 45° ds dks.k

gy % (a)] (b) rFkk (d) iwjd dks.k gSa] ysfdu (c) iwjd dks.k ugha gSA

mnkgj.k 11-4 % fn, x, dks.k AOB ds fy, ,d ,slk vklUu dks.k BOC cukb, fd
dks.k iwjd dks.k cu tk,aA

gy % 1- ijdkj dk iz;ksx djds ∠AOC] 90° dk dks.k cuk,aA

2- fiQj dks.k BOC cukb,] tSlk fp=k 11-25 esa fn[kk;k
x;k gSA

∠AOB rFkk ∠BOC iwjd dks.k gSaA ;g vklUu dks.k Hkh gSaA

lEiwjd dks.k % nks dks.kksa dk ;qXe lEiwjd dgykrk gSS] ;fn mu
dks.kksa dh eki dk ;ksx 180° gksA

mnkgj.k ds fy,] 60° rFkk 120° ds dks.k lEiwjd dks.k gSaA nks ledks.k Hkh lEiwjd gSaA vki
ns[ksaxs fd nks vklUu lEiwjd dks.k ,d ljy dks.k cukrs gSaA ,sls dks.kksa dks jSf[kd&;qXe
dgrs gSaA nks lEiwjd dks.k lnk jSf[kd ;qXe ugha cukrsA

mnkgj.k 11-5 % (a) 40° ds dks.k ds lEiwjd dks.k dk eki Kkr dhft,A

(b) Kkr dhft, fd D;k fuEu dks.k ;qXe lEiwjd gSa ;k ugha\

(i) 30° rFkk 60° ds dks.k (ii) 60° rFkk 120° ds dks.k

(iii) 70° rFkk 90° ds dks.k (iii) 80° rFkk 100° ds dks.k

gy % (a) 40° ds dks.k ds lEiwjd dks.k dh eki (180° & 40°) vFkkZr~ 140° gSA

(b) (i) rFkk (iii) lEiwjd dks.k ugha gSa (ii) rFkk (iv) lEiwjd dks.kksa ds ;qXe gSaA

fp=k 11.25
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mnkgj.k 11-6 % (a) fn, x, dks.k dk lEiwjd dks.k cukb,A
(b) ,d ,slk dks.k cukb, fd fn;k x;k dks.k rFkk cuk;k x;k dks.k ,d

jSf[kd ;qXe cuk,aA
gy % (a) ∠AOB fn;k gS (fp=k 11-26 (i) nsf[k,)

jpuk ds in %

1- pkans dh lgk;rk ls ∠AOB dks ekfi,
2- ml va'k eki dks 180° esa ls ?kVkb, rFkk 'ks"k va'k eki Kkr dhft,A

fp=k 11.26

3- pkans dh lgk;rk ls in 2 esa izkIr eki dk dks.k CDE
cukb,A ∠AOB rFkk ∠CDE lEiwjd dks.k gSa (fp=k
11-26(ii)A

(b) ∠AOB fn;k gS (fp=k 11-27 nsf[k,)

jpuk ds in

1- AO dks D rd c<+kb,A

2- ∠BOD izkIr dhft,A

∠AOB rFkk ∠BOD ,d jSf[kd ;qXe cukrs gSaA

uksV dhft, fd ∠AOD = 180° gSA blfy, dks.k
AOB rFkk dks.k BOD vklUu rFkk lEiwjd dks.k gSaA

'kh"kkZfHkeq[k dks.k

nks js[kk,a AB rFkk CD fcUnq O ij dkVrh gSa (fp=k
11-28)A fcUnq O ij fuEu dks.k curs gSaA
(i)   ∠AOB (ii) ∠COD

(iii) ∠AOD (iv) ∠BOC

(iv) ∠AOC (vi) ∠BOD

buesa ls izFke nks ljy dks.k gSaA (iii) rFkk (iv) ,sls dks.kksa dk ;qXe gS] ftls ge 'kh"kkZfHkeq[k
dks.k dgrs gSaA blh izdkj (v) rFkk (vi) Hkh 'kh"kkZfHkeq[k dks.kksa dk ;qXe gSA

∠AOD rFkk ∠BOC dks ekfi,A vki ns[ksaxs fd muds eki leku gSaA blh izdkj] ∠AOC
rFkk ∠BOD ds eki leku ik, tk,axsA

'kh"kkZfHkeq[k dks.k leku eki ds gksrs gSaA

fp=k 11.27

fp=k 11.28
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fp=k 11.29

gy % fp=k 11-29 (a) esa ∠AOC rFkk ∠BOD 'kh"kkZfHkeq[k dks.k ugha gS] D;ksafd COD
,d ljy js[kk ugha gSA

blh izdkj] ∠AOD rFkk ∠COB 'kh"kkZfHkeq[k dks.k ugha gSaA

(b) fp=k 11-29 (b) esa ∠AOD rFkk ∠BOC 'kh"kkZfHkeq[k dks.k gSaA blh izdkj] ∠AOC
rFkk ∠BOD 'kh"kkZfHkeq[k dks.k gSaA

ns[ksa vkius fdruk lh[kk 11.4

1- fp=k 11-30 esa] lHkh

fp=k 11.30

(a) lEiwjd dks.kksa ds uke fyf[k,A (b) iwjd dks.kksa ds uke fyf[k,A

(c) 'kh"kkZfHkeq[k dks.kksa ds uke fyf[k,A (d) jSf[kd ;qXe ds uke fyf[k,A

(e) vklUu dks.kksa ds ;qXeksa ds uke fyf[k,A

2- (a) mQij fn, x, fp=k 11-30 (i) esa] ∠ABO rFkk ∠CBD dks ekfi, rFkk muds ekiksa
dk ;ksx Kkr dhft,A

(b) fp=k 11-30 (ii) esa] ∠ABC rFkk ∠ABD dks ekfi, rFkk muds ekiksa dk ;ksx Kkr
dhft,A

(c) mijksDr fp=k 11-30 (iii) esa ∠ABC, ∠BCA rFkk ∠CAB dks ekfi, rFkk muds
ekiksa dk ;ksx Kkr dhft,A

(d) mijksDr fp=k 11-30 (iii) esa] dks.k AOC rFkk BOD dks ekfi,A D;k muds eki
leku gSa\

(e) mijksDr fp=k 11-30 (iii) esa] ∠AOC rFkk ∠AOD dks ekfi, rFkk muds ekiksa dk
;ksx Kkr dhft,A
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11.7 vlekarj rFkk lekarj js[kk,a
vki igys gh i<+ pqds gSa fd fdlh ry esa [khaph xbZ nks js[kk,a ;k rks vkil esa dkVrh gSa
;k ugha dkVrh gSaA

fp=k 11.31

vkil esa nks u dkVus okyh js[kkvksa ds chp dh yEcor nwjh lnk leku gksrh gSA blfy, os
u rks vkil esa feyrh gSa vkSj u dkVrh gSa rFkk muds chp dksbZ mHk;fu"B fcUnq ugha gksrkA
nwljh vksj vkil esa dkVus okyh js[kk,a ,d fcUnq ij dkVrh gSa] tks mu nksuksa esa mHk;fu"B
gksrk gSA blfy, ge dgrs gSa fd

,d ry esa fLFkr nks js[kk,a lekarj gSa] ;fn buds chp dh yEcor nwjh lnk leku
jgrh gS vFkok os vkil esa ugha dkVrhA

nks js[kk,a l1 rFkk l2 ds chp dh yEcor nwjh Kkr djus ds fy, ge lSV&LDos;j dk ,d
fdukjk js[kk l1 ij j[ksa rFkk nwljh js[kk l2 dh nwjh lSV&LDos;j ds nwljs fdukjs ij i<+sa (fp=k
11-32 nsf[k,)A lSV&LDos;j dks l1 ij vkxs ljdkus ij ge tkap dj ldrs gSa fd vU;
fcUnqvksa ij Hkh yEcor nwjh leku gS vFkok ughaA

fp=k 11.32

fp=k 11-33 esa js[kk[kaMksa AB rFkk CD dks nsf[k,A og vkil esa ugha dkVrsA D;k ge mUgsa
lekarj dg ldrs gSa\ ugha] fcYdqy ughaA D;ksafd js[kk,a l1 rFkk l2 ftuds ;g Hkkx gSa]
lekarj ugha gSaA

fp=k 11.33
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T;kfefr;gh ckr fdj.kksa OA rFkk QB ds fy, Hkh lR; gS (fp=k 11-34 nsf[k,)A og vkil esa ugha

dkVrh rFkk ;g lekarj Hkh ugha gSa] D;ksafd os
ftu nks js[kkvksa dk Hkkx gSa] os vkil esa lekarj
ugha gSaA

;g tkap djus ds fy, fd nks nh xbZ js[kk,a lekarj
gSa ;k ugha] ,d js[kk ds izR;sd fcUnq ls nwljh js[kk
rd yEcor nwjh Kkr djuk laHko ugha gS] D;ksafd
js[kk,a nksuksa vksj vuar rd c<+h gksrh gSaA

blfy, ge lekarj js[kkvksa }kjk cuk, x, dks.kksa ds fo"k; esa i<+saxsA ;g gesa tkap djus esa
lgk;rk djsaxs fd nks js[kk,a lekarj gSa ;k ughaA

fr;Zd js[kk

;fn ,d js[kk nks ;k nks ls vfèkd js[kkvksa dks fHkUu&fHkUu fcUnqvksa ij dkVs rks mls
fr;Zd js[kk dgrs gSaA

fp=k 11-35 (i) esa PQ ,d fr;Zd js[kk gS] tks js[kkvksa l1 rFkk l2 dks dkVrh gS] fp=k 11-35
(ii) esa] AB Hkh ,d fr;Zd js[kk gS] tks js[kkvksa l1, l2 rFkk l3 dks fHkUu& fHkUu fcUnqvksa C,
D rFkk E ij dkVrh gSA

fp=k 11.35

tc ,d fr;Zd js[kk nks ljy js[kkvksa dks dkVrh gS rks og muds lkFk vkB dks.k cukrh gS]
tSlk fd fp=k 11-36 esa fn[kk;k x;k gSA

buesa ls dks.kksa ds dqN ;qXe lekarj js[kkvksa ds
fo"k; esa tkudkjh ysus ds fy, cgqr ykHkdkjh
gksaxsA

fp=k 11-37 esa 1 rFkk 5 }kjk vafdr dks.kksa dks
nsf[k,A ;g nksuksa fr;Zd js[kk ds ,d gh vksj
rFkk js[kkvksa ds chp cus gSaA budks laxr dks.kksa
dk ;qXe dgrs gSaA 2 rFkk 6 }kjk vafdr dks.k
Hkh blh izdkj ds gSa rFkk og laxr dks.kksa dk
nwljk ;qXe cukrs gSaA

fp=k 11.34

fp=k 11.36
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fp=k 11.37

lHkh dks.kksa dks ns[kus ij fp=k 11-38 esa gesa laxr dks.kksa ds nks vU; ;qXe izkIr gksrs gSaA 3
rFkk 7 }kjk vafdr dks.kksa dk ;qXe rFkk 4 rFkk 8 }kjk vafdr dks.kksa dk ;qXeA

bl izdkj] fp=k 11-38 esa gesa laxr dks.kksa ds pkj ;qXe feyrs gSaA

fp=k 11.38 fp=k 11.39

fp=k 11-39 esa] 3 rFkk 5 }kjk vafdr dks.kksa dks nsf[k,A ;g fr;Zd js[kk ds nks foijhr vksj
js[kkvksa ds vanj cus dks.k gSaA ;g ,dkarj dks.kksa dk ,d ;qXe cukrs gSaA

blh izdkj 4 rFkk 6 }kjk vafdr dks.k] ,dkarj dks.kksa dk ,d vU; ;qXe cukrs gSaA

mijksDr fp=k 11-39 esa 4 rFkk 5 }kjk vafdr dks.kksa dks nsf[k,A ;g fr;Zd js[kk ds ,d gh
vksj rFkk js[kkvksa ds chp cus gSaA ;g var%dks.k dk ,d ;qXe cukrs gSaA bl izdkj 3 rFkk 6
}kjk vafdr dks.k var%dks.kksa dk ,d vU; ;qXe cukrs gSaA

1] 2] 7 rFkk 8 }kjk vafdr dks.k ckg~; dks.k dgykrs gSaA

ns[ksa vkius fdruk lh[kk 11.5

1- fjDr LFkkuksa dks Hkfj,%

(a) lekarj js[kk,a vkil esa ugha ----------A
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T;kfefr(b) nks lekarj js[kkvksa ds chp dh nwjh ---------- jgrh gSA

(c) ,d js[kk] tks nks vU; js[kkvksa dks fHkUu fcUnqvksa ij dkVrh gS] mls ---------- dgrs
gSaA

(d) ,dkarj dks.kksa dk ;qXe fr;Zd js[kk ds ---------- vksj rFkk lekarj js[kkvksa ds
---------- gksrk gSA

(e) laxr dks.k fr;Zd js[kk ds ---------- vksj rFkk js[kkvksa ds ---------- cus dks.k gksrs gSaA
(f) var%dks.k ds ;qXe fr;Zd js[kk ds ---------- vksj ---------- rFkk lekarj js[kkvksa ds

---------- cus dks.k gksrs gSaA

11.8 lekarj js[kkvksa ds ;qXe
(a) laxr dks.k

AB rFkk CD nks vkil esa dkVus okyh js[kk,a
gSa rFkk EF fr;Zd js[kk gS] tks bu js[kkvksa dks
G rFkk H ij dkVrh gSaA

1 rFkk 2 }kjk vafdr dks.kksa dks fp=k 11-40 esa
nsf[k,A D;k vki igpku ldrs gSa fd ;g fdl
izdkj ds dks.k gSaA ;g laxr dks.kksa dk ,d
;qXe gSA ekius ij ge ikrs gSa fd ∠2, ∠1 ls
NksVk gSA

vc vki dks.kksa ds ;qXe] tks 3 rFkk 4 }kjk
vafdr gS] dks nsf[k,A ;g Hkh laxr dks.kksa dk
,d ;qXe gSA ekius ij ge ikrs gSa fd ;g dks.k
Hkh cjkcj ugha gSA ∠3 dks.k ∠4 ls NksVk gSA

vkb,] vc ge lekarj js[kk&;qXe AB rFkk
CD ysaA fr;Zd js[kk EF bu lekarj js[kkvksa dks
G rFkk H ij dkVrh gSA fp=k 11-41 esa] 1
rFkk 2 }kjk vafdr dks.kksa dks igpkusaA ;g Hkh
laxr dks.kksa dk ,d ;qXe gSA

vkb,] bu dks.kksa dks ekfi,

∠1 = 65°,  ∠2 = 65°

ge ik,axs fd ∠1 = ∠2 gSA

3 rFkk 4 }kjk vafdr dks.k Hkh laxr dks.kksa dk
;qXe gSA ekius ij gesa izkIr gksxk fd

∠3 = ∠4

ge vU; laxr dks.kksa ds ;qXeksa dks ekisa vFkok mijksDr tSlk ,d vU; fp=k cuk,a rks ge
lnk ik,axs fd

;fn ,d fr;Zd js[kk nks lekarj js[kkvksa dks dkVrh gS rks bl izdkj cus laxr dks.kksa
ds ;qXe cjkcj gksrs gSaA

fp=k 11.40

fp=k 11.41
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(b) ,dkarj dks.k

ge fiQj nks lekarj js[kk,a AB rFkk CD ysrs gSa]
tks fr;Zd js[kk EF }kjk dkVh tkrh gSA

fp=k 11-42 esa] 2 rFkk 5 vafdr dks.kksa dks
igpkusaA ;g ,dkarj dks.kksa dk ;qXe gSA ge bu
dks.kksa dks ekisa rks ikrs gSa fd

∠2 = 60°, ∠5 = 60°

blfy, ∠2 = ∠5 gSA

;fn ge ,dkarj dks.kksa ds nwljs ;qXe] tks 4 rFkk
6 }kjk vafdr gSa] dks ekisa rks ge ikrs gSa fd

∠4 = ∠6

;fn ge mijksDr tSlk ,d vkSj fp=k cuk,a rFkk ,dkarj dks.kksa ds ;qXeksa dks ekisa rks ge lnk
ik,axs fd

;fn ,d fr;Zd js[kk nks lekarj js[kkvksa dks dkVs rks bl izdkj cus ,dkarj dks.kksa ds
;qXe cjkcj gksrs gSaA

(c) var%dks.k

vkb,] lekarj js[kk ;qXe AB rFkk CD] tks fr;Zd
js[kk EF }kjk dkVh tkrh gS] dks fiQj ls nsf[k,A
fp=k 11-43 esa] 4 rFkk 2 }kjk vafdr dks.kksa dks
igpkusaA ;g fdl izdkj dk ;qXe gS\ ;g fr;Zd
js[kk ds ,d gh vksj cus var%dks.kksa dk ;qXe gSA
ge bu dks.kksa dks ekisa rks ikrs gSa fd %

∠4 = 110°] ∠2 = 70°

D;k ;s nksuksa dks.k leku gSa\ ugha] ij ;fn ge
muds ekiksa dk ;ksx Kkr djsa rks ge ikrs gSa fd

∠4 + ∠2 = 180º gSA

;fn ge var%dks.kksa ds nwljs ;qXe] tks 5 rFkk 6
}kjk vafdr dks ekisa rks ge ikrs gSa

∠5 = 70°, ∠6 = 110°

rFkk ∠5 + ∠6 = 180°

blls ;g fu"d"kZ fudyrk gS fd

;fn ,d fr;Zd js[kk nks lekarj js[kkvksa dks dkVs rks bl izdkj cus var%dks.kksa ds ;qXeksa
dk ;ksx 180° gksrk gSA

bl izdkj geus ,d fr;Zd js[kk }kjk nks lekarj js[kkvksa dks dkVus ij cus dks.kksa ds ;qXeksa
ds fo"k; esa rhu xq.k&/eZ lh[ks gSaA la{ksi esa og fuEu gSa%

fp=k 11.42

fp=k 11.43
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T;kfefr(a) laxr dks.k cjkcj gksrs gSaA

(b) ,dkarj dks.k cjkcj gksrs gSaA
(c) fr;Zd js[kk ds ,d gh vksj cus var% dks.kksa

dk ;ksx 180° gksrk gSA
vkb,] vc ge izR;sd xq.k&/eZ ds foykse dh
Hkh tkap djsaA

(a) laxr dks.kksa ds fy, tkap

ge ,d js[kk l1 [khaprs gSa rFkk ml ij fcUnq A
rFkk B ysrs gSaA pkans (Protractor) dk iz;ksx
djds ge nks js[kk,a l2 rFkk l3 [khaprs gSa] tks nksuksa
l1 ds lkFk 50° ds dks.k cuk,¡A nsf[k, fd os
laxr dks.kksa dk ,d ;qXe cukrs gSaA
vc ge lSV LDos;j dks ,d js[kk ij ljdkdj
js[kkvksa l2 rFkk l3 ds chp dh yEcor nwjh Kkr
djrs gSaA ge ikrs gSa fd nwjh leku gSA blfy,
ge dgrs gSa fd js[kk,a l2 rFkk l3 lekarj gSaA ;fn
ge ,d vU; js[kk rFkk ,d vU; dks.k ysdj bl
fØ;k dks nksgjk,a rks ge lnk ik,axs fd
;fn ,d fr;Zd js[kk nks vU; js[kkvksa dks bl
izdkj dkVs fd laxr dks.k leku gksa rks js[kk,a
lekarj gksrh gSa

(b) ,dkarj dks.kksa ds fy, tkap
ge fiQj ,d js[kk l1 [khaprs gSa rFkk ml ij nks
fcUnq A rFkk B ysrs gSaA ge js[kk,a AP rFkk BQ
nks foijhr fn'kkvksa esa bl izdkj [khaprs gSa fd
nksuksa js[kk,a (AP rFkk BQ) l1 ds lkFk 60° dk dks.k cuk,¡] fdj.k AP rFkk fdj.k BQ
js[kkvksa l2 rFkk l3 ds Hkkx gSa rFkk ;s dks.k ,dkarj dks.kksa dk ;qXe cukrs gSaA lSV LDos;j dk
iz;ksx djds bu nks js[kkvksa ds chp nwjh Kkr djus ij ge ikrs gSa fd l2 rFkk l3 lekarj gSaA

fp=k 11.46 fp=k 11.47

fp=k 11.44

fp=k 11.45
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bl fØ;k dks nksgjkus ij Hkh ge lnk
;gh ik,axs fd

;fn ,d fr;Zd js[kk nks vU;
js[kkvksa dks bl izdkj dkVs fd
,dkrj dks.k dk (;qXe) cjkcj gks
rks js[kk,a lekarj gksrh gSa

(c) var%dks.kksa ds fy, tkap

ge fiQj ,d js[kk l1 [khaprs gSa rFkk
ml ij fcUnq A rFkk B ysrs gSaA ge
∠PAB = 70° rFkk ∠QBA =
110°] pkans dh lgk;rk ls cukdj
js[kk,a l2 rFkk l3 izkIr djrs gSaA nsf[k,
fd ∠PAB + ∠QBA = 70° $ 110° =
180° gS rFkk ;g var%dks.kksa dk ,d ;qXe
cukrs gSa] tks fr;Zd js[kk l1 ds ,d gh vksj
gSaA ge js[kkvksa l2 rFkk l3 ds chp yEcor
nwjh ekius ij ikrs gSa fd js[kk,a lekarj gSaA

;g fØ;k nksgjkus ij Hkh ge lnk ik,axs fd

;fn ,d fr;Zd js[kk nks js[kkvksa dks bl
izdkj dkVs fd var%dks.kksa ds ;qXe] tks
js[kkvksa ds ,d gh vksj gSa] dk ;ksx 180°
gS rks js[kk,a lekarj gksrh gSaA

ge mijksDr xq.k&/eks± dh tkap] ijdkj dh
lgk;rk ls jpuk djds] Hkh dj ldrs gSa%

(a) leku ,dkarj dks.k cukdj

in 1 % ,d js[kk l1 [khafp, rFkk ml ij nks
fcUnq A rFkk B yhft,A

in 2 % A ij dks.k PAB cukdj js[kk l2
[khafp,A

in 3 % ijdkj dk iz;ksx djds fcUnq B ij
∠QBR cukb, fd ∠QBR = ∠PAB (fp=k
11-50) gksA

;g ,d ,dkarj dks.kksa dk ;qXe gSA

in 4 % lSV&LDos;j dk iz;ksx djds tkap
dhft, fd js[kk,a l2 rFkk l3 lekarj gSaA

fp=k 11.48

fp=k 11.49

fp=k 11.50
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T;kfefr(b) leku laxr dks.k cukdj

in 1 % ,d js[kk l1 [khafp, rFkk ml ij nks fcUnq A rFkk B yhft,A

in 2 % A ij ∠PAB cukdj js[kk l2 [khafp,A

in 3 % ijdkj dk iz;ksx djds ∠QBR js[kk l1 dh mlh vksj rFkk ∠PAB ds leku
cukb, (fp=k 11-50)A

in 4 % lSV&LDos;j dk iz;ksx djds tkap dhft, fd js[kk,a l2 rFkk l3 lekarj gSaA

(c) var%dks.k] ftudk ;ksx 180° gks] cukdj

in 1 % ,d js[kk l1 ysa vkSj ml ij nks fcUnq A rFkk B yhft,A

in 2 % A ij ∠PAB cukb,A

in 3 % fcUnq B ij ∠QBR = ∠PAB cukb,] tks l1 ds
mlh vksj gks ft/j ∠PAB gSA

in 4 % AP rFkk BQ dks c<+kdj js[kk,a l2 rFkk l3 dk
uke nhft, (fp=k 11-51)A

vc nsf[k, fd ∠PAB + ∠QBA = 180° (D;ksa)\

in 5 % lSV&LDos;j dk iz;ksx djds tkap dhft, fd l2
rFkk l3 lekarj gSaA vr% geus lekarj js[kkvksa ds rhu
xq.k&/eZ lh[ks gSaA buesa ls fdlh dk Hkh iz;ksx djds ge
tkap dj ldrs gSa fd nks nh xbZ js[kk,a lekarj gSa ;k ughaA
fr;Zd js[kk] tks lekarj js[kkvksa dks dkVrh gS] ds lkFk cuk
,d dks.k fn, tkus ij 'ks"k dks.k Kkr fd, tk ldrs gSaA

mnkgj.k 11-8 fn, x, fp=k esa] vafdr fd, dks.kksa dh igpku dhft,%

(a) 7 rFkk 5 (b) 5 rFkk 3

(b) 5 rFkk 8 (d) 2 rFkk 3

fp=k 11.52

fp=k 11.51
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gy % (a) ,dkarj dks.k (b) laxr dks.k
(c) fr;Zd js[kk ds ,d gh vksj ds
var%dks.k (d) 'kh"kkZfHkeq[k dks.k

mnkgj.k 11-9 % fp=k 11-53 esa] nks lekarj
js[kk,a l1 rFkk l2 dkVh tkrh gSa] fr;Zd js[kk l3
lsA ;fn ∠u = 110° rks ∠v, ∠x, ∠y rFkk
∠z Kkr dhft,A dkj.k Hkh crkb,A

gy % ∠v = ∠u = 110°
  ('kh"kkZfHkeq[k dks.k)

∠y = ∠u = 110°    (laxr dks.k)

∠x = 180° & ∠y = 180° – 110°

      = 70°          (jSf[kd ;qXe)

∠z = ∠x = 70° ('kh"kkZfHkeq[k dks.k)

mnkgj.k 11-10 % izR;sd fp=k esa fn, x, dks.kksa dks ns[kdj rFkk dkj.k nsdj crkb, fd
js[kk,a l1 rFkk l2 lekarj gSa ;k ughaA

fp=k 11.54

gy % (a) l1 rFkk l2 lekarj ugha gSa] D;ksafd fr;Zd js[kk ds ,d gh vksj ds var%dks.kksa dk
;ksx (110° gS) 180° ugha gSA

(b) l1 rFkk l2 lekarj gSa] D;ksafd laxr dks.k leku gSaA

(c) l1 rFkk l2 lekarj gSa] D;ksafd ,dkarj dks.k leku gSaA

ns[ksa vkius fdruk lh[kk 11.6
1- fp=k 11-55 esa fuEu laxr dks.kksa] ,dkarj

dks.kksa] fr;Zd js[kk ds ,d gh vksj ds var%dks.kksa
;k 'kh"kkZfHkeq[k dks.kksa dh igpku dhft,%

(a) ∠2 rFkk ∠6;  (b) ∠3 rFkk ∠8;  (c) ∠2
rFkk ∠7;  (d) ∠5 rFkk ∠7;  (e) ∠3 rFkk ∠4

fp=k 11.53

fp=k 11.55
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2- fp=k 11-56 esa] l1 rFkk l2 nks lekarj js[kk,a gSa rFkk l3 ,d
fr;Zd js[kk gSA

;fn ∠1 = 70° gS rks fuEu dks.kksa ds eki Kkr dhft,

(a) ∠4]          (b) ∠5] (c) ∠6

3- fp=k 11-57 esa] l1 rFkk l2 nks lekarj js[kk,a gSa rFkk l3 rFkk
l4 nks fr;Zd js[kk,a gSa rks fuEu dks.kksa ds eku Kkr dhft,%

(a) ∠x          (b) ∠y

fp=k 11.57 fp=k 11.58

4- fp=k 11-58 esa] ;fn js[kk,a l1 rFkk l2 lekarj gSa
rFkk js[kk,a l3 rFkk l4 lekarj gSa rks ∠1, ∠2, ∠3

rFkk ∠4 ds eki Kkr dhft,A

5- fp=k 11-59 esa] ;fn l1 rFkk l2 lekarj gSa rks ∠1,

∠2 rFkk ∠3 ds eki Kkr dhft,A

11-9 lekarj js[kk,a [khapuk
vc ge ,d nh xbZ js[kk ds lekarj ,d vU; js[kk [khapuk lh[ksaxsA

(a) lSV&LDos;j dh lgk;rk ls

fp=k 11.60

fp=k 11.56

fp=k 11.59
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mnkgj.k 11-11 % ,d nh xbZ js[kk l1 ds lekarj ,d js[kk [khafp,] tks ,d fn, x, fcUnq
P ls xqtjrh gksA

in 1 % ,d lSV LDos;j dks bl izdkj jf[k, fd mldk ,d fdukjk js[kk l1 ds lkFk laikrh
gks tk, (fp=k 11-60 nsf[k,)A

in 2 % vc ,d iqQV (Ruler) dks lSV&LDos;j ds nwljs fdukjs ds lkFk cxSj fgyk, jf[k,A

in 3 % iqQVs dks viuh txg ij iDdk j[kdj lSV LDos;j dks iqQVs ds lkFk&lkFk mQij
c<+kb,] tc rd mldk mQijh fdukjk fcUnq P dks Nwus yxs (fp=k 11-61)A

fp=k 11.61

in 4 % vc lSV&LDos;j dks viuh txg iDdk j[kdj ,d js[kk l2, fcUnq P ls gksdj lSV
LDos;j ds fdukjs ds lkFk&lkFk [khafp,A l2 gekjh bfPNr js[kk gS] tks fcUnq P ls gksdj tkrh
gS rFkk js[kk l1 ds lekarj gSA

(b) iqQVs rFkk ijdkj dh lgk;rk ls

(i) ,dkarj dks.kksa dh lekurk dk iz;ksx djds
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mnkgj.k 11-12 % ,d nh xbZ js[kk l1 ds lekarj ,d js[kk [khafp,] tks ,d fn, x, fcUnq
P ls gksdj tkrh gks

in 1 % js[kk l1 ij dksbZ fcUnq A yhft, rFkk PA dks feykb,A

in 2 % ,d lqfo/ktud f=kT;k ysdj rFkk A dks dsanz ekudj
,d pki yxkb,A A ij cus dks.k dks 1 }kjk vafdr dhft,A

in 3 % P dks dsanz ekudj vkSj ogh f=kT;k ysdj ,d vU; pki
yxkb,] tks PA dks fcUnq B ij dkVsA

in 4 % pki BC dks bl izdkj dkVks fd P ij cuk ∠2 rFkk
fcUnq A ij cuk ∠1 cjkcj gksaA

in 5 % PC dks feykb, rFkk bls nksuksa vksj c<+kb, (fp=k
11-62)A

bl izdkj gesa js[kk l2 izkIr gqbZ] tks js[kk l1 ds lekarj gS rFkk fcUnq P ls gksdj tkrh gSA

(ii) laxr dks.kksa dh lekurk dk iz;ksx djds

in 1 % js[kk l1 ij ,d fcUnq A yhft, rFkk A rFkk P dks feykb, rFkk mls  rd c<+kb,A

in 2 % A dks dsanz ekudj rFkk ,d lqfo/ktud f=kT;k ysdj A ij ,d dks.k cukb, rFkk
mls 1 }kjk vafdr dhft,A

in 3 % P dks dsanz ekudj rFkk ogh f=kT;k ysdj PB dks C ij dkfV,A tSlk fd fp=k
11-63 esa fn[kk;k x;k gSA

fp=k 11.63

in 4 % P ij dks.k ∠2 ,slk cukb, fd ∠2 = ∠1 gksA

in 5 % PD dks feykb, rFkk bls nksuksa vksj c<+kb,A bl izdkj gesa js[kk l2 izkIr gqbZ] tks
l1 ds lekarj gS rFkk fcUnq P ls gksdj jg tkrh gS

ns[ksa vkius fdruk lh[kk 11.7

1- ,d 6-8 lseh yEck js[kk[kaM yhft, rFkk mlds uhps ,d fcUnq yhft,] ml fcUnq ls
gksdj tkrh ,d js[kk [khafp,] tks nh xbZ js[kk ds lekarj gks%

fp=k 11.62
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(i) lSV&LDos;j dk iz;ksx djds

(ii) ijdkj dk iz;ksx djds

2- nks js[kk,a l1 rFkk l2 yhft, rFkk ,d fcUnq
P yhft,] tSlk fp=k 11-64 esa fn[kk;k x;k
gSA

(a) vc fcUnq P ls nksuksa js[kkvksa l1 rFkk l2
ds lekarj js[kk,a

(i) lSV&LDos;j dh lgk;rk ls [khafp,A

(ii) ijdkj dh lgk;rk ls [khafp,A

11.10 yEcor js[kk,a

,d est ds fdukjksa ds chp vFkok ,d CySd cksMZ ds dksuksa ds
chp ds dks.k dks nsf[k,A

;s ledks.k ds mnkgj.k gSaA vki vU; dksuksa ij cus dks.kksa ds
fo"k; esa D;k dgsaxs\ izR;sd dksus ij cuk dks.k ledks.k gSA

;fn nks js[kkvksa ds chp ,d ledks.k (vFkok 90° dk
dks.k) gS rks mUgsa yEcor~ js[kk,a dgk tkrk gS

fp=k 11-66 esa l1 rFkk l2 yEcor js[kk,a gSaA ge ;g Hkh dgrs gSa fd l1 yEc gS l2 ij vFkok
l2 yEc gS l1 ijA l3 rFkk l4 Hkh yEcor~ js[kk,a gSaA ;g vkil esa ,d&nwljs ij yEc gSaA

fp=k 11.66

fdlh nh xbZ js[kk ij ,d yEcor js[kk [khapuk

ge fdlh js[kk ij fn, x, fcUnq ls pkank] lSV&LDos;j vFkok ijdkj dk iz;ksx djds ml
js[kk ij ,d yEc js[kk [khap ldrs gSaA

fp=k 11.64

fp=k 11.65
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(a) pkans dk iz;ksx djds

in 1 % ,d js[kk l [khafp, rFkk ml ij fcUnq P yhft,A

in 2 % pkans dh vk/kj js[kk (base line) dks js[kk l ij bl izdkj jf[k, fd pkans dk dsanz
fcUnq P ij gksA

in 3 % pkans dks iDdk idM+dj] 90° ds vafdr fcUnq ij yxkdj mls B dk uke nhft,A

in 4 % P rFkk B dks feykb, rFkk mls c<+kdj bfPNr yEc js[kk ikb,A

fp=k 11.67

(b) lSV&LDos;j dk iz;ksx djds

in 1 % ,d js[kk l [khafp, rFkk ml ij fcUnq A yhft,A

in 2 % ,d lSV&LDos;j dks l ij bl izdkj jf[k, fd mldk og dksuk] tgka ledks.k gS]
fcUnq P ij gks rFkk ,d fljk js[kk l ij gks

in 3 % lSV&LDos;j viuh txg vPNh rjg tek dj] nwljs fljs ds lkFk&lkFk js[kk AB
[khafp,A js[kk AB og bfPNr js[kk gS] tks A ls gksdj tkrh gS rFkk l ij yEcor gSA

fp=k 11.68
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vkb, nksgjk,a

 90° ds dks.k dks ledks.k dgrs gSaA

 90° ls de rFkk 0° ls vfèkd va'k eki ds dks.kksa dks U;wu dks.k dgrs gSaA

 90° ls vfèkd rFkk 180° ls de va'k eki ds dks.kksa dks vfèkd dks.k dgrs gSaA

 180° ds va'k eki okys dks.k dks ljy dks.k dgrs gSaA

 nks dks.k vklUu dks.k gksrs gSa] ;fn mudk lka>k 'kh"kZ gks] ,d lka>h Hkqtk gks rFkk nwljh
Hkqtk,a lka>h Hkqtk dh foijhr vksj fLFkr gksaA

 nks dks.k iwjd dks.kksa dk ;qXe cukrs gSa] ;fn mudh ekiksa dk ;ksx 90° gksA

 vklUu lEiwjd dks.kksa dk ;qXe] dks.kksa dk ,d jSf[kd ;qXe dgykrk gSA

 'kh"kkZfHkeq[k dks.k leku gksrs gSaA

 ,d js[kk] tks nks ;k vf/d js[kkvksa dks vyx&vyx fcUnqvksa ij dkVrh gS] fr;Zd js[kk
dgykrh gSA

 tc ,d fr;Zd js[kk nks js[kkvksa dks nks fcUnqvksa ij dkVs rks vkB dks.k curs gSaA

fp=k 11.69

 (a) ∠1 rFkk ∠5, ∠2 rFkk ∠6, ∠3 rFkk ∠7 rFkk] ∠4 rFkk ∠8 laxr dks.kksa ds ;qXe
gSaA

(b) ∠3 vkSj ∠5 rFkk ∠4 vkSj ∠6 ,dkarj dks.kksa ds ;qXe gSaA

(c) ∠4 vkSj ∠5 rFkk ∠3 vkSj ∠6 fr;Zd js[kk ds ,d gh vksj ds var%dks.kksa ds ;qXe
gSaA

 ;fn ,d fr;Zd js[kk nks lekarj js[kkvksa dks dkVs rks
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(a) laxr dks.kksa ds ;qXe cjkcj gksrs gSaA

(b) ,dkarj dks.kksa ds ;qXe cjkcj gksrs gSaA

(c) fr;Zd js[kk ds ,d gh vksj cus var%dks.kksa dk ;ksx 180° gksrk gSA

 mijksDr rhu xq.k/eks± dk foykse Hkh lR; gksrk gSA

 bu xq.k/eks± dk iz;ksx djds lekarj rFkk yEcor js[kk,a [khaph tk ldrh gSaA

vkb, vH;kl djsa

1- pkan dk iz;ksx djds fuEu dks.k cukb,%

(a) 90° dks dks.k (b) 45° dk dks.k

(c) ∠PQR = 135° (d) ∠ABC = 75°

2- fp=k 11-70 esa] fyf[k,

(a) vklUu dks.kksa ds ;qXe

(b) lEiwjd dks.kksa ds ;qXe

(c) 'kh"kkZfHkeq[k dks.kksa ds ;qXe

(d) dks.kksa ds jSf[kd ;qXe

3- uhps fn, x, fp=k 11-71 esa ∠BOD rFkk ∠AOC ledks.k gSaA iwjd dks.kksa ds ;qXeksa
dks ukekafdr dhft,%

fp=k 11.71

4- (a) D;k fdlh lEiwjd dks.kksa ds ;qXe ds nksuksa dks.k U;wu dks.k gks ldrs gSa\

(b) D;k fdlh iwjd dks.kksa ds ;qXe esa ,d dks.k

(i) U;wu dks.k

(ii) vfèkd dks.k gks ldrk gS\

(c) D;k fdlh lEiwjd dks.kksa ds ;qXe ds nksuksa dks.k ledks.k gks ldrs gSa\

fp=k 11.70
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5- iqQVs rFkk ijdkj dh lgk;rk ls] fuEu dks.kksa dh jpuk dhft, rFkk mudk lef}Hkktu
Hkh dhft,A pkans dh lgk;rk ls eki dj mudh tkap Hkh dhft,%

(a) 60° dk dks.k (b) 90° dk dks.k

(c) 135° dk dks.k (d) 150° dk dks.k

6- fp=k 11-72 esa] l1 lekarj l2 ds rFkk l3 lekarj gS
l4 dsA ∠x, ∠y rFkk ∠z  ds eku Kkr dhft,A

7- fp=k 11-73 esa] AB lekarj gS DE dsA ∠A, ∠B

rFkk ∠ACB ds eku Kkr dhft,A

fp=k 11.73

8- fp=k 11-74 esa] AB lekarj gS DE dsA
∠x rFkk ∠y ds eku Kkr dhft,A

9- fp=k 11-75 dks ns[kdj] lekarj js[kkvksa
dks fyf[k,A D;k AD, BC ds lekarj
gS\

fp=k 11.75

fp=k 11.72

fp=k 11.74
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10- js[kk[kaM AB = 6-8 lseh [khafp,A ml ij ,d fcUnq P yhft,] rkfd AP = 4-2 lsehA
P ls ,d yEc js[kk PQ [khafp, vkSj PQ = 5-3 lseh cukb,A vc js[kk  js[kk QR ds
AB lekarj [khafp,] tks Q ls gksdj tkrh gksA D;k QR, PQ ij yEc gS\

mÙkjekyk

ns[ksa vkius fdruk lh[kk 11-1

1- (a) vkèkk (b) iwjk (c) pkSFkkbZ (d) vkèkk

(e) pkSFkkbZ

2- (a) ∠AOB (b) ∠CAB (c) ∠MOL (d) ∠RPQ

(e) ∠ROS

3- ∠EAC, ∠EAB, ∠DAB, ∠DAC

4- 'kh"kZ Hkqtk,a

O OP rFkk OQ

Q QP rFkk QR

M ML rFkk MN

S SR rFkk ST

ns[ksa vkius fdruk lh[kk 11-3

1- (a) vfèkd dks.k (b) ljy dks.k (c) ledks.k (d) U;wu dks.k
(e) izfrorhZ dks.k (f) 'kwU; dks.k (g) laiw.kZ dks.k

2- ∠DAB ,d vfèkd dks.k gS

∠ABC ,d U;wu dks.k gS

∠ADC ,d vfèkd dks.k gS

∠DCB ,d U;wu dks.k gS

∠BPA ,d ljy dks.k gS

ns[ksa vkius fdruk lh[kk 11-4

1- (a) fp=k (ii) esa] ∠DBA rFkk ∠ABC lEiwjd dks.kksa dk ;qXe gS
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(iii) esa] ∠DOA rFkk ∠COA, ∠AOC rFkk ∠COB, ∠COB rFkk ∠BOD,

rFkk ∠BOD rFkk ∠AOD lEiwjd dks.kksa ds ;qXe gSa

(b) fp=k (i) esa] ∠ABD rFkk ∠DBC iwjd dks.kksa dk ;qXe gS

(c) fp=k (iii) esa] ∠AOC rFkk ∠BOD ; ∠AOD rFkk ∠BOC 'kh"kkZfHkeq[k dks.kksa
ds ;qXe gSa

(d) fp=k (ii) esa] ∠DBA rFkk ∠CBA dks.kksa dk jSf[kd ;qXe gS

(iii) esa] ∠DOA rFkk ∠AOC, ∠AOC rFkk ∠COB, ∠COB rFkk ∠BOD,

∠BOD rFkk ∠DOA jSf[kd ;qXe gSa

(e) fp=k (i) esa] ∠DBC rFkk ∠DBA vklUu dks.k gSa

(ii) esa] ∠ABD rFkk ∠ABC vklUu dks.k gSa

fp=k (iii) esa] ∠DOA rFkk ∠AOC, ∠AOC rFkk ∠COB, ∠COB rFkk
∠BOD, ∠BOD rFkk ∠DOA vklUu dks.kksa ds ;qXe gSaA

ns[ksa vkius fdruk lh[kk 11-5

1- (a) dkVrh gS (b) leku (c) fr;Zd js[kk

(d) foijhr] chp esa (e) ,d gh] chp esa (f) ,d gh] chp esa

nsf[k, vkius fdruk lh[kk 11-6

1- (a) fr;Zd ds ,d gh vksj ds var%dks.k (b) laxr dks.k

(c) ,dkarj dks.k (d) 'kh"kkZfHkeq[k dks.k (e) jSf[kd ;qXe

2- (a) 110° (b) 110° (c) 70°

3. (a) ∠x = 100°, (b) ∠y = 110°

4. ∠1 = 50°, ∠2 = 130°, ∠3 = 50°, ∠4 = 130°

5.  ∠1 = 30°, ∠2 = 90°, ∠3 = 60°

vkb, vH;kl djsa

2- (a) vklUu dks.k %

∠ACB, ∠ACR; ∠ACB, ∠BCS

∠ABC, ∠CBQ
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∠RCA, ∠RCS

(b) tSlk fd (a) esa gS

(c) ∠BCA, ∠RCS;

∠RAC, ∠BCS

(d) tSlk fd (a) esa gS

3- ∠AOB,  ∠BOC

∠BOC,  ∠COD

∠COD,  ∠EOD

4- (a) ugha

(b) (i) gka (ii) ugha

(c) gka

6. ∠x = 70°, ∠y = 110°, ∠z = 110°

7. ∠A = 55°, ∠B = 45° rFkk ∠ACB = 80°

8. ∠x = 60°, ∠y = 110°

9- AB rFkk CD; ugha

10- gka
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12

f=kHkqt ,oa mlds izdkj

ge js[kk vkSj dks.kksa ds fo"k; esa i<+ pqds gSaA vc ge ,d ,sls fp=k dk vè;;u djsaxs] tks
nks ls vf/d js[kk[kaMksa ls feydj curk gSA buesa f=kHkqt lcls ljy fp=k gSA

tSlk fd uke ls fofnr gS fd f=kHkqt rhu Hkqtkvksa okyk fp=k gksrk gS] ftls izrhd Δ ls O;Dr
djrs gSaA

gekjs nSfud thou esa bl fp=k dk cgqr gh egRo gSA ge vius pkjksa vksj cgqr ls fp=k ns[krs
gSa] ftuesa dqN f=kHkqtkdkj fp=k Hkh gksrs gSa] tSls&T;kferh; ckWDl esa j[ks nks lsV&LDos;j] iQ'kks±
dks cukus esa iz;ksx dh xbZ f=kHkqtkdkj Vkbysa rFkk pkSjkgksa ds vklikl ;krk;kr fpg~uksa ds ladsr
Hkh f=kHkqt ds vanj ns[kus dks feyrs gSa] tSlk fd uhps fp=k 12-1(i) esa fn[kk, x, gSa%

fp=k 12.1(i)

;fn A, B rFkk C dksbZ rhu vlajs[kh;
(non-collinear) fcUnq gksa rks js[kk[kaMksa AB,

BC rFkk CA ls cuh vkÑfr dks 'kh"kks± A,

B rFkk C okyk f=kHkqt dgrs gSaA bl f=kHkqt
dks ̂ ΔABC* ls iznf'kZr djrs gSaA bl f=kHkqt
esa N% vo;o ;k Hkkx (elements) gksrs gSa]
tSlk fd fp=k 12-1(ii) ls ns[k ldrs gSaA
og gSa % rhu Hkqtk,a AB, BC, CA rFkk
rhu dks.k ∠ABC, ∠ACB vkSj ∠BACA

fp=k 12.1(ii)
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bl ikB ls vki lh[ksaxs %

 f=kHkqt ds 'kh"kZ fcUnq] Hkqtk,a vkSj dks.kksa ds fo"k; esa

 f=kHkqt ds dks.kksa esa laca/

 f=kHkqtksa dk oxhZdj.k

(a) Hkqtkvksa ds vk/kj ij

(b) dks.kksa ds vk/kj ij

 fo'ks"k izdkj ds f=kHkqtksa ds xq.k/eZ

12.1 f=kHkqt

f=kHkqt dk fp=k le>us ds fy, ge ,d iryk lh/k rkj iz;ksx esa ysaxs] tSlk fd fp=k
12-2 (i) esa n'kkZ;k x;k gSA

fp=k 12.2

bl rkj ij nks fcUnq B vkSj C ekudj mu ij /kxk cka/k rFkk rkj dks fp=k 12-2 (ii) dh
fLFkfr esa j[kkA

vc rkj dks nksuksa fcUnqvksa B vkSj C ls eksM+k tks fd fp=k 12-3 (i) dh Hkkafr gksxhA

A vkSj A′ dks ,d fcUnq ij feyk;k vkSj bldk uke A fn;k tSlk fd fp=k 12-3 (ii) esa
n'kkZ;k x;k gSA bl fp=k dks f=kHkqt dk uke ns ldrs gSaA

fp=k 12.3

bl izdkj ge dg ldrs gSa fd fp=k f=kHkqt fdlh ry esa fLFkr rhu js[kk[kaMksa ls cuk ljy
can fp=k gksrk gSA vr%

rhu js[kk[kaMksa ls cus ljy can fp=k dks f=kHkqt dgrs gSaA
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djds lhf[k,%

(a) ekfpl dh nks rhfy;ka ysdj muds ,d fljs dks vkWyfiu ls tksfM+,] tSlk fd fp=k
12-4 esa n'kkZ;k x;k gSA D;k buls dksbZ can fp=k cu ldrk gS\ ughaA

fp=k 12.4

(b) vc ,d rhljh rhyh dh lgk;rk ls ge fuEu fp=k cuk ldrs gSaA

fp=k 12.5

mijksDr ,d ljy cUn vkÑfr ugha gSA

fp=k 12-6 (i) ,d ljy can fp=k gS] ftls f=kHkqt dgrs gSaA

izR;sd ljy can vkÑfr (fp=k) dh rjg] ,d f=kHkqt Hkh vius ry dks rhu Hkkxksa esa ckaVrk
gSA nsf[k, fp=k 12-6 (ii) ;s gSa%

(i) (ii)

fp=k 12.6

f=kHkqt dk vH;arj (Nk;kafdr)

f=kHkqt dk cfgHkkZx (vNk;kafdr)

Lo;a f=kHkqt

f=kHkqt vkSj mlds vH;arj dks feykdj ml f=kHkqt dk f=kHkqtkdkj {ks=k dgrs gSaA
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12.2 ,d f=kHkqt cukuk

fp=k 12-7 (i) esa fn, x, rhu fcUnqvksa A, B, C dks è;ku
ls nsf[k,A D;k bu rhuksa fcUnqvksa dks feykdj ,d f=kHkqt
cukbZ tk ldrh gS\ ughaA D;ksafd ;g rhuksa fcUnq lajs[kh gSA

vc fp=k 12-7 (ii) esa fcUnq P, Q, R dks ns[kks] bUgsa feykus
ls f=kHkqt cu ldrk gSA vr%

rhu vlajs[kh fcUnqvksa dks feykus ls ges'kk ,d f=kHkqt
curk gSA

12.3 f=kHkqt ds 'kh"kZ fcUnq] Hkqtk,a] dks.k] cfg"dks.k rFkk vfHkeq[k
var%dks.k

vc ge ;g tku pqds gSa fd f=kHkqt rhu vlajs[k fcUnqvksa ls cuk
can fp=k gksrk gSA ;gh rhu fcUnq f=kHkqt ds 'kh"kZ fcUnq dgykrs gSaA

ftu rhu js[kk[kaMksa ls feydj f=kHkqt curk gS] og f=kHkqt dh
Hkqtk,a dgykrh gSaA tSlk fd fp=k 12-8 ls Li"V gS fd f=kHkqt dh
rhu Hkqtk,a AB, BC, o CA gSa rFkk ;g Hkqtk,a f=kHkqt esa rhu
dks.k cukrh gSaA

ftUgsa ∠BAC, ∠ABC rFkk ∠BCA vFkok ∠A, ∠B, ∠C ls O;Dr djrs gSaA

bl izdkj fdlh f=kHkqt dh rhu Hkqtk,a vkSj rhu dks.k feydj f=kHkqt ds N% vax gksrs
gSaA

mnkgj.k 12-1 % lEeq[k f=kHkqtkdkj fp=k 12-9 esa f=kHkqt dh
Hkqtk,a] dks.k rFkk 'kh"kZ fcUnqvksa ds uke crkb,A

gy % fp=k 12-9 esa] ΔPQR dh Hkqtk,a PQ, QR rFkk RP gSa
vkSj dks.k ∠P, ∠Q rFkk ∠R gSaA

'kh"kZ fcUnq P, Q, R gSaA

;fn f=kHkqt ABC dh Hkqtk BC dks P rd c<+k nsa
rks ∠ACP izkIr gksrk gS (tSlk fd fp=k 12-10 esa
n'kkZ;k x;k gS)A ;g ∠ACP gh f=kHkqt ABC dk
cfg"dks.k dgyk,xk rFkk ∠A vkSj ∠B, cfg"dks.k
∠ACP ds vfHkeq[k var%dks.k dgyk,axsA

fp=k 12-10 esa] ∠A vkSj ∠B cfg"dks.k ∠ACP

ds vfHkeq[k var%dks.k gSaA blh izdkj] ;fn  AC dks

fp=k 12.7

fp=k 12.8

fp=k 12.9

fp=k 12.10
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fcUnq Q rd c<+k,a rks f=kHkqt ds 'kh"kZ  ij ,d vU;
cfg"dks.k  izkIr gksrk gSA vc ;gka ij ge ns[krs gSa
fd cfg"dks.k ∠BCQ rFkk ∠ACP, 'kh"kkZfHkeq[k
dks.kksa dk ,d ;qXe gSA vr% ∠ACP = ∠BCQ gSA

fdlh f=kHkqt ds izR;sd 'kh"kZ ij nks cfg"dks.k
gksrs gSa] tks vkil esa ,d&nwljs ds cjkcj gksrs gSaA

mnkgj.k 12-2 % fp=k 12-12 esa] f=kHkqt dh Hkqtkvksa]
cfg"dks.k rFkk vfHkeq[k var%dks.kksa ds uke crkb,A

gy % fp=k 12-12 esa] ΔPQR dh Hkqtk,a PQ, QR

rFkk PR gSaA f=kHkqt ds 'kh"kZ fcUnq R ij cfg"dks.k
∠PRX gS rFkk ∠P vkSj ∠Q bl cfg"dks.k ds
vfHkeq[k var%dks.k gSaA

12.4 f=kHkqt ds 'kh"kZyac vkSj ekfè;dk,a

,d f=kHkqt ABC yhft,A 'kh"kZ A ls lEeq[k Hkqtk BC ij yac AD [khafp,A AD

f=kHkqt dk ,d 'kh"kZyac dgykrk gS (fp=k 12-13(i))A f=kHkqt ds rhu 'kh"kZyac gksrs gSa
(fp=k 12-13ii)A rhuksa 'kh"kZyac laxkeh gksrs gSaA

fp=k 12.13

vc dksbZ f=kHkqt PQR yhft, rFkk Hkqtk QR ds eè; fcUnq M dks lEeq[k 'kh"kZ P ls
feykb, (fp=k 12-14(i)A js[kk[kaM PM f=kHkqt PQR dh ,d ekfè;dk dgykrh gSA f=kHkqt
dh rhu ekfè;dk,a gksrh gSa] tks laxkeh gksrh gSa (fp=k 12-14(ii)A

fp=k 12.14

fp=k 12.11

fp=k 12.12
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ns[ksa vkius fdruk lh[kk 12.1

1- fjDr LFkkuksa esa og 'kCn Hkfj,] ftlls dFku lR; gks tk,%

(a) ,d f=kHkqt esa ---------- 'kh"kZ gksrs gSaA

(b) ,d f=kHkqt esa ---------- Hkqtk,a gksrh gSaA

(c) ,d f=kHkqt esa ---------- dks.k gksrs gSaA

(d) ,d f=kHkqt esa ---------- Hkkx (vax) gksrs gSaA

(e) ,d f=kHkqt esa ---------- 'kh"kZyac gksrs gSaA

(f) ,d f=kHkqt esa ---------- ekfè;dk,a gksrh gSaA

2- viuh vH;kl iqfLrdk ds fdlh i`"B ij rhu lajs[kh; fcUnq P, Q, R yhft, rFkk PQ,
QR, RP dks feykb,A D;k bl izdkj cuk fp=k ,d f=kHkqt gS\ ;fn ugha rks D;ksa ugha\

3- viuh vH;kl iqfLrdk ds fdlh i`"B ij rhu vlajs[kh; fcUnq A, B, C yhft, rFkk
AB, BC, CA dks feykb, vkSj bl fp=k dk uke
crkb,A

4- fp=k 12-15 esa cfg"dks.k rFkk mlds vfHkeq[k
var%dks.k crkb,A

12.5 f=kHkqt ds dks.kksa dk ;ksx

ge f=kHkqt ds dk.kksa ds fo"k; esa i<+ pqds gSaA vc ;gka
f=kHkqt ds dks.kksa ds ;ksx ds ckjs esa vè;;u djsaxsA

djds lhf[k,

dkxt dk ,d VqdM+k ysdj fp=k 12-16 dh Hkkafr ,d
ΔABC cukb, rFkk mlds rhuksa dks.kksa ij fp=kkuqlkj
fu'kku yxk,a vkSj mu ij 1] 2] 3 vafdr dhft, rFkk
bl f=kHkqtkdkj {ks=k dks dSaph ls Hkqtkvksa ds vuqfn'k
rhu VqdM+ksa esa dkfV,A

;g rhu VqdM+s vyx&vyx var%dks.k n'kkZrs gSa] tSlk fd fp=k 12-17 ls Li"V gSA

fp=k 12.17

fp=k 12.15

fp=k 12.16
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vc ,d js[kk POQ [khapdj bu dVs gq, rhu Hkkxksa
dks bl izdkj jf[k, fd rhuksa dks.kksa ds 'kh"kZ fcUnq
fp=k 12-18 dh Hkkafr fcUnq O ij vk tk,aA bl izdkj
ge ns[krs gSa fd rhuksa dVs gq, Hkkx ,d js[kk cukrs gSaA
fcUnq  ij cus dks.kksa dh eki 180° gksrk gSA vr%

fdlh ΔABC esa]

∠A + ∠B + ∠C = 180°

djds lhf[k,

fp=k 12-19 dh Hkkafr rhu f=kHkqt yhft, rFkk mUgsa (a)] (b) o (c) ls O;Dr dhft,A

fp=k 12.19

vc izR;sd f=kHkqt ds rhuksa dks.kksa dks ekidj fuEu rkfydk esa fyf[k, vkSj mudk ;ksx
dhft,A ftls S }kjk n'kkZ;k x;k gSA

f=kHkqt dks.kksa dh eki ;ksx 180° & S fVII.kh

∠∠∠∠∠A ∠∠∠∠∠B ∠∠∠∠∠C S = ∠∠∠∠∠A + ∠∠∠∠∠B + ∠∠∠∠∠C

(a)

(b)

(c)

bl izdkj mi;qZDr rkfydk esa ge ns[krs gSa fd varj 180° – S  'kwU; gS ;k bruk de gS]
ftls ux.; ekuk tk ldrk gSA ;g ux.; ekuk tkus okyk varj ekius dh v'kqf¼;ksa ds dkj.k
Hkh gks ldrk gSA

bl izdkj fdlh Hkh ΔABC esa]

∠A + ∠B + ∠C = 180°

lR;kiu
mijksDr iz;ksxksa ds i'pkr bl fu"d"kZ ij ge fuEu izdkj Hkh igqap ldrs gSa%

fp=k 12.18
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fp=k 12-20 ds vuqlkj ,d ΔABC cuk,a rFkk mlds dks.kksa dks
fcUnq A ij 1] B ij 2 rFkk C ij 3 uke nsaA vc ΔABC dh
Hkqtk BC ds lekarj fcUnq A ls gksrh gqbZ ,d js[kk PQ [khafp,A
fcUnq A ij js[kk PQ }kjk cus 'ks"k dks.kksa dks 4 o 5 uke nhft,A
bl izdkj]

fp=k 12-20 ls fuEufyf[kr tkudkjh izkIr gksrh gS%

∠2 = ∠4 ---(,dkarj dks.k)

∠3 = ∠5 ---(,dkarj dks.k)

∠1 = ∠1 ---(mHk;fu"B vFkkZr~ nksuksa esa lfEefyr)

mijksDr nksuksa i{kksa ds dks.kksa dk ;ksx vyx&vyx djus ij gesa fuEufyf[kr ifj.kke izkIr
gksrk gS%

∠2 + ∠1 + ∠3 = ∠4 + ∠1 + ∠5

vFkok ∠1 + ∠2 + ∠3 = 180°

(D;ksafd ∠4 + ∠1 + ∠5 ,d js[kk ij cus vklUu dks.kksa dk ;ksx gS] tks 180° gksrk gS)

∴ ∠A + ∠B + ∠C = 180°

vr% fdlh f=kHkqt ds rhuksa dks.kksa dk ;ksx 180° gksrk gS

mnkgj.k 12-3 : ;fn fdlh ΔPQR esa ∠P = 30° vkSj
∠Q = 45° gks rks ∠R dk eku Kkr dhft,A

gy % ge ΔPQR dk ,d jiQ fp=k cukdj mlesa fn, x,
dks.kksa (∠P vkSj ∠Q) ds eku fy[krs gSaA

ge tkurs gSa fd f=kHkqt ds rhuksa dks.kksa dk ;ksx 180° gksrk
gSA

vFkkZr~ ΔPQR esa]

∠P + ∠Q + ∠R = 180°

30° + 45° + ∠R = 180° (∠P rFkk ∠Q dk fn;k x;k eku j[kus ij)

;k 75° + ∠R = 180°

∴ ∠R = 180° – 75°

;k ∠R = 105°

vr% ΔPQR ds rhljs ∠R dk eku 105° gSA

fp=k 12.20

fp=k 12.21
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mnkgj.k 12-4 % fdlh f=kHkqt ds dks.kksa dk vuqikr 1 % 2 % 3 gSA rhuksa dks.kksa ds eku Kkr
dhft,A

gy % fn;k gS fd f=kHkqt ds dks.kksa dk vuqikr = 1 % 2 % 3

vc ekuk fd f=kHkqt ds dks.kksa dh eki x, 2x, 3x gSA

rc f=kHkqt ds xq.k/eZ] f=kHkqt ds rhuksa dks.kksa dk ;ksx = 180° }kjk

x + 2x + 3x = 180°

;k 6x = 180°

;k x = 
180

6

°

;k x = 30°

bl izdkj] f=kHkqt ds igys dks.k dh eki = x

= 30°

f=kHkqt ds nwljs dks.k dh eki = 2x

= 2 × 30°

= 60°

rFkk f=kHkqt ds rhljs dks.k dh eki = 3x

= 3 × 30°

= 90°

bl izdkj f=kHkqt ds dks.k 30°] 60°] 90° ds gksaxsA

ns[ksa vkius fdruk lh[kk 12.2

1- fdlh f=kHkqt ds nks dks.kksa dh eki 75° vkSj 55° gSaA rhljs dks.k dh eki Kkr dhft,A

2- fdlh f=kHkqt ds rhuksa dks.k ijLij leku gSaA izR;sd dh eki Kkr dhft,A

3- fdlh f=kHkqt ds nks dks.kksa dh eki leku gS rFkk rhljk dks.k 80° dk gSA leku dks.kksa
dh eki Kkr dhft,A

12.6 f=kHkqt ds cfg"dks.k vkSj mlds vfHkeq[k var%dks.k esa laca/

ge f=kHkqt ds cfg"dks.k vkSj mlds vfHkeq[k var%dks.kksa
ds ckjs esa i<+ pqds gSaA ;gka bu dks.kksa esa laca/ Kkr
djsaxsA

fp=k 12-22 esa ge ns[k jgs gSa fd ∠ACP, ΔABC
dk cfg"dks.k rFkk ∠BAC vkSj ∠ABC, blds
vfHkeq[k var%dks.k gSaA fp=k 12.22
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ΔABC esa]

∠1 + ∠2 + ∠3 = 180° ---(1) (f=kHkqt ds rhuksa dks.kksa dk ;ksx)

∠3 + ∠4 = 180° ---(2) (jSf[kd ;qXe)

;gka ge ns[k jgs gSa fd lehdj.k (1) vkSj lehdj.k (2) ds nka;sa i{k cjkcj gSaA vr% cka;s
i{k Hkh cjkcj gksaxsA

∴ ∠1 + ∠2 + ∠3 = ∠3 + ∠4

;k ∠1 + ∠2 = ∠4 ---(nksuksa i{kksa esa ls ∠3 ?kVkus ij)

blls fu"d"kZ fudyrk gS fd

fdlh f=kHkqt dk cfg"dks.k mlds vfHkeq[k var%dks.kksa ds ;ksx ds cjkcj gksrk gSA

mnkgj.k 12-5 % fp=k 12-23 esa] ΔABC ds 'kh"kZ fcUnq B ij
cfg"dks.k ∠CBX gS] blds

(i) vklUu vardks.k o

(ii) vfHkeq[k vardks.kksa ds uke fyf[k,A

gy % (i) ;gka ΔABC ds cfg"dks.k ∠CBX dk vklUu
var%dks.k ∠ABC gSA

(ii) ∠CBX ds vfHkeq[k var%dks.k ∠BAC vkSj ∠ACB gSaA

mnkgj.k 12-6 % fp=k 12-24 esa] cfg"dks.k ∠ACD dh eki
Kkr dhft,A

gy % fp=k esa fn;k gS fd ∠A = 70° rFkk ∠B =
80° tks ΔABC ds cfg"dks.k ∠ACD ds vfHkeq[k
var%dks.k gSaA ge tkurs gSa fd fdlh f=kHkqt esa izR;sd
cfg"dks.k vius vfHkeq[k var%dks.kksa ds ;ksx ds
cjkcj gksrk gSA

∴ ∠ACD = ∠BAC + ∠ABC

= 70° $ 80° (dks.kksa ds eku j[kus ij)

= 150°

∴ fp=k esa] cfg"dks.k ∠ACD = 150°

ns[ksa vkius fdruk lh[kk 12.3

1- ,d f=kHkqt dk ,d cfg"dks.k 110° rFkk ,d vfHkeq[k var%dks.k 30° dk gSA f=kHkqt
ds vU; dks.k Kkr dhft,A

fp=k 12.23

fp=k 12.24
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2- fp=k 12-25 esa ∠PRX dk eku Kkr dhft,A

3- fdlh f=kHkqt ds ,d cfg"dks.k dh eki 100° gS
rFkk nksuksa vfHkeq[k var%dks.k leku eki ds gSaA
bu dks.kksa dh eki Kkr dhft, rFkk f=kHkqt ds
rhljs dks.k dh eki Hkh crkb,A

12.7 f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx

dksbZ f=kHkqt ABC yhft, (fp=k 12-26)A bldh Hkqtkvksa
AB, BC vkSj CA dks ekfi,A D;k AB + BC > CA

gS\ D;k BC + CA > AB gS\ D;k  CA + AB >BC

gS\

vki ik,axs fd

f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls cM+k gksrk gSA

ns[ksa vkius fdruk lh[kk 12.4

1- D;k 3-5 lseh] 2-5 lseh vkSj 6 lseh fdlh f=kHkqt dh Hkqtkvksa dh yackbZ;ka gks ldrh
gSa\

2- D;k 7-2 lseh] 3-8 lseh vkSj 4-3 fdlh f=kHkqt dh Hkqtkvksa dh yackbZ;ka gks ldrh gSa\

3- D;k 2-9 lseh] 3-4 lseh vkSj 6-1 lseh fdlh f=kHkqt dh Hkqtkvksa dh yackbZ;ka gks ldrh
gSa\

12.8 f=kHkqtksa dk oxhZdj.k

(a) Hkqtkvksa ds vk/kj ij

12-8-1 fo"keckgq f=kHkqt (Scalene Triangle)

og f=kHkqt ftlesa dksbZ Hkh nks Hkqtk,a cjkcj u
gksa] fo"keckgq f=kHkqt (Scalene Triange)

dgykrk gSA ΔABC ,d fo"keckgq f=kHkqt gSa]
D;ksafd bl f=kHkqt dh rhuksa Hkqtkvksa dh yackb;ka
fHkUu&fHkUu gSa (nsf[k, fp=k 12-27)

fp=k 12.25

fp=k 12.26

fp=k 12.27
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12-8-2 lef}ckgq f=kHkqt (Isosceles Triangle)

og f=kHkqt ftlesa nks Hkqtkvksa dh
yackb;ka cjkcj gksrh gSa] lef}ckgq
f = k H k qt (Isosceles Triangle)

dgykrk gSA ΔPQR esa Hkqtk PQ

rFkk Hkqtk PR dh yackb;ka cjkcj gSa
(nsf[k, fp=k 12-28)A vr% ;g ,d
lef}ckgq f=kHkqt gSA

leku Hkqtkvksa dks n'kkZus ds fy, ge
Hkqtkvksa ij dksbZ ,d tSlk fpUg yxk
nsrs gSaA

12-8-3 leckgq f=kHkqt (Equilateral Triangle)

og f=kHkqt ftlesa izR;sd Hkqtk dh yackbZ cjkcj gksrh gS] leckgq
f=kHkqt dgykrk gSA ΔLMN esa Hkqtk LM] Hkqtk MN rFkk Hkqtk
LN dh yackb;ka leku gSaA blfy, ;g ,d leckgq f=kHkqt gS
(nsf[k, fp=k 12-29)A

(b) dks.kksa ds vk/kj ij

fdlh f=kHkqt ds dks.k U;wu] le vFkok vf/d dks.k gks ldrs gSaA bUgha ds vk/kj ij ge
f=kHkqtksa dks oxhZÑr djrs gSaA

12-1-4 U;wudks.k f=kHkqt (Acute Angled
Triangle)

og f=kHkqt] ftlds lHkh dks.k U;wu dks.k gksa]
U;wu dks.k f=kHkqt dgykrk gSA nsf[k, fp=k
12-30 esa ΔABC ,d U;wudks.k f=kHkqt gS]
D;ksafd blds lHkh dks.k ∠ABC, ∠ACB rFkk
∠BAC U;wudks.k gSaA

12-1-5 ledks.k f=kHkqt (Right Triangle)

og f=kHkqt] ftldk dksbZ ,d dks.k ledks.k gks] ledks.k
f=kHkqt dgykrk gSA fp=k 12-31 esa ΔPQR ,d ledks.k
f=kHkqt gS] D;ksafd bldk ,d dks.k ∠PRQ ledks.k gSA

è;ku nhft, ledks.k n'kkZus ds fy, D;k fpg~u iz;ksx fd;k
x;k gSA

fp=k 12.28

fp=k 12.29

fp=k 12.30

fp=k 12.31
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12-8-6 vf/d dks.k f=kHkqt (Obtuse Angled Triangle)

og f=kHkqt] ftldk ,d dks.k vf/d dks.k gks] vf/d dks.k
f=kHkqt dgykrk gSA fp=k 12-32 esa ΔLMN ,d vf/d dks.k
f=kHkqt gS] D;ksafd blesa ∠MNL ,d vf/d dks.k gSA

ns[ksa vkius fdruk lh[kk 12.5

1- Hkqtkvksa dh yackb;ksa ds vk/kj ij fp=k 12-33 esa fn, f=kHkqtksa dks oxhZÑr dhft,%

fp=k 12.33

2- dks.kksa ds eki ds vk/kj ij mQij n'kkZ, x, f=kHkqtksa dks oxhZÑr dhft,A

3- uhps nh xbZ vkÑfr esa dqy fdrus f=kHkqt gSa\ muds uke crkb, rFkk dks.kksa ds vk/kj
ij oxhZÑr dhft,A

fp=k 12.34

4- fp=k 12-35 esa ikap f=kHkqt gSa] ftudh Hkqtkvksa dh eki lsaVhehVj esa fy[ks gq, gSaA Hkqtkvksa
dh yackb;ksa ds vk/kj ij crkb, fd muesa dkSu ls fo"keckgq] lef}ckgq vFkok leckgq
f=kHkqt gSa\

fp=k 12.35

fp=k 12.32
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5- fp=k 12-36 esa ikap f=kHkqt gSa] ftuds dks.kksa esa ls dqN ds eki n'kkZ, x, gSaA crkb, fd
muesa dkSu ls f=kHkqt U;wu dks.k] ledks.k vFkok vf/d dks.k f=kHkqt gSa\

fp=k 12.36

12.9 lef}ckgq f=kHkqt ds xq.k/eZ

lef}ckgq f=kHkqt ds fuEufyf[kr nks cgqr jkspd xq.k/eZ gSa%

(i) cjkcj Hkqtkvksa ds lEeq[k dks.k Hkh cjkcj gksrs gSaA

(ii) cjkcj dks.kksa dh lEeq[k Hkqtk,a cjkcj gksrh gSaA

ge bu nksuksa xq.k/eks± dh lR;rk dh tkap nks izdkj ls djsaxs&iz;ksx }kjk (eki dj) vkSj dkxt
eksM+us dh fØ;k }kjkA

tc ge fdlh lef}ckgq f=kHkqt dks ns[krs gSa rks ,slk yxrk gS fd cjkcj Hkqtkvksa ds lEeq[k
dks.k cjkcj gSaA okLro esa gS Hkh ,slkA bl xq.k/eZ dk ge fuEu iz;ksx }kjk lR;kiu djsaxs%

iz;ksx%

f=kHkqt ABC [khafp,] ftlesa AB = AC = 7 lseh rFkk BC = 4 lseh gksA ∠ABC rFkk
∠ACB dks ekfi,A ;gh fØ;k nks vU; lef}ckgq f=kHkqtksa ij nksgjkb,A izR;sd fLFfkr esa
f=kHkqt dks ΔABC ls ukekafdr dhft, rFkk AB = AC yhft,A vius izs{k.kksa dks fuEu
lkj.kh ds :i esa fyf[k,%

f=kHkqt dh Øe la[;k ∠∠∠∠∠ABC ∠∠∠∠∠ACB

1

2

3

vki ns[ksaxs fd izR;sd fLFkfr esa ∠ABC = ∠ACB gSA

fu"d"kZ % ;fn fdlh f=kHkqt esa nks Hkqtk,a cjkcj gksa rks bu Hkqtkvksa ds lEeq[k dks.k Hkh
cjkcj gksrs gSaA

dkxt eksM+us dh fof/

iz;ksx % f=kHkqt ABC [khafp,] ftlesa  AB = AC = 7 lseh rFkk BC = 4 lseh gksA dkxt
ls bl f=kHkqt dks dkV yhft,A bldks bl izdkj eksfM+, fd Hkqtk AB Hkqtk AC ij iM+sA
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tc AB Bhd AC dks <d ysa rks dkxt dks nckdj eksM+ dk fu'kku
izkIr dj ysaA dkxt dks [kksfy, rFkk eksM+ ds fu'kku ij js[kk AD
[khafp,A vc fiQj dkxt dks AD ds vuqfn'k eksfM+,A ,slk djus ij
vki ns[ksaxs fd ∠C us ∠B dks iwjk <d fy;kA bldk vfHkizk; gS fd
∠ABD = ∠ACD gS] vFkkZr~ ∠ABC = ∠ACB gSA

lef}ckgq f=kHkqt esa cjkcj Hkqtkvksa ds lEeq[k dks.k cjkcj gksrs gSaA

12.10 lef}ckgq f=kHkqt ds dks.kksa ,oa Hkqtkvksa dk xq.k/eZ

iz;ksx % f=kHkqt ABC [khafp,] ftlesa BC = 6 lseh rFkk ∠ABC = ∠ACB = 50° gksA
rFkk  dks ekfi,A ;gh fØ;k fof/ nks vU; f=kHkqtksa] ftuesa ∠ABC = ∠ACB gksa] esa nksgjk,aA
vius izs{k.kksa dks fuEu lkj.kh ds :i esa fyf[k,%

f=kHkqtksa dh Øe la[;k AB AC

1

2

3

vki ns[ksaxs fd izR;sd fLFkfr esa AB = AC gSA

fu"d"kZ % ;fn fdlh f=kHkqt esa nks dks.k cjkcj gksa rks bu dks.kksa dh lEeq[k Hkqtk,a Hkh
cjkcj gksrh gSaA

fVIi.kh % vkius ns[kk fd lef}ckgq f=kHkqt ds nksuksa xq.k/eks± ds dFku ,d&nwljs ls fo'ks"k
:i ls lacaf/r gSA

(i) f=kHkqt ABC esa ;fn AB = AC gks rks ∠ABC = ∠ACB gksxkA

(ii) f=kHkqt ABC esa ;fn ∠ABC = ∠ACB gks rks AB = AC  gksxkA

;s nksuksa ^;fn rks* Hkkafr dFku ds gSaA izR;sd dFku ds nks Hkkx gSaA dFku (i) esa ;fn bu Hkkxksa
dks vny&cny dj nsa rks dFku (ii) izkIr gks tkrk gSA blh izdkj dFku (ii) esa nksuksa Hkkxksa
dk vny&cny dj nsa rks dFku (i) cu tkrk gSA ,sls dFkuksa dks ,d&nwljs dk foykse
(Converse) dgrs gSaA blfy, dFku (ii) dFku (i) dk rFkk dFku (i) dFku (ii) dk
foykse gSA

dkxt eksM+us dh fof/
f=kHkqt ABC [khafp,] ftlesa BC = 6 lseh
rFkk ∠ABC = ∠ACB = 50° gksA dkxt
ls bl f=kHkqt dks dkV yhft,A bls chp ls
bl izdkj eksfM+, fd ∠C, ∠B ij vk tk,
rFkk BC ds nksuksa Hkkx ,d&nwljs dks iwjk&iwjk
<d ysaA

fp=k 12.28

fp=k 12.37
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vki ns[ksaxs fd CA rFkk BA ,d&nwljs dks iwjk&iwjk <d jgs gSaA blls iznf'kZr gksrk gS fd
AB = AC gS

;fn fdlh f=kHkqt esa nks dks.k cjkcj gksa rks mu dks.kksa dh lEeq[k Hkqtk,a Hkh cjkcj gksrh gSaA

mnkgj.k 12-7 % ,d lef}ckgq f=kHkqt ABC esa] AB = AC

rFkk ∠BAC = 40° gSA ∠ABC rFkk ∠ACB ds lef}Hkktd
fcUnq O ij feyrs gSaA

fuEu dk eku Kkr dhft,%

(i) ∠ABC

(ii) ∠OBC

(iii) ∠BOC

(iv) D;k BO = CO gS\ ;fn gka rks D;ksa\

gy% (i) ΔABC esa] AB = AC

∴ ∠ABC = ∠ACB

∠ABC + ∠ACB + ∠BAC = 180°

∴ 2∠ABC + 40° = 180°

;k 2∠ABC     = 140°

;k ∠ABC     = 70°

vr% ∠ABC     = 70°

(ii) ∠OBC = 
1

2
 ∠ABC

= 
1

2
 × (70°) = 35°

(iii) blh izdkj] ∠OCB = 35° gSA

vr% ∠BOC = 180° – (∠OBC + ∠OCB)

= 180° – 70° = 110°

(iv) ΔOCB esas ∠OBC = ∠OCB

∴ BO = OC

fp=k 12.39
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ns[ksa vkius fdruk lh[kk 12.6

1- f=kHkqt ABC esa] AB = AC rFkk ∠BAC = 80° gSA ∠ABC rFkk ∠ACB dh eki
Kkr dhft,A

2- f=kHkqt ABC ,d lef}ckgq f=kHkqt gS] ftlesa AB = AC gSA ;fn ∠ABC = 50° gS]
rks ∠BAC dh eki Kkr dhft,A

3- f=kHkqt PQR esa] ∠PQR = ∠PRQ = 50° gSA cjkcj Hkqtkvksa ds uke crkb,A

4- f=kHkqt ABC esa] ;fn AB = BC gS rks cjkcj dks.kksa ds uke fyf[k,A

12.11 ledks.k f=kHkqt dk xq.k/eZ (ikbFkkxksjl izes;)
,d ledks.k f=kHkqt PQR [khafp,] ftlesa ∠Q = 90°]
d.kZ PR = 5 lseh vkSj Hkqtk PQ = 3 lseh gksA rhljh Hkqtk
QR dks ekfi,A D;k bldh yackbZ 4 lseh gSA gka] ,slk gh gSA
vc] PQ2 + QR2 Kkr dhft,A ;g 32 + 42 = 25 = PR2

gSA vFkkZr~ bl ledks.k f=kHkqt esa] d.kZ dk oxZ = vU; nks
Hkqtkvksa ds oxks± dk ;ksx gSA bl fØ;kdyki dks dksbZ vU;
yackb;ka ysdj ledks.k f=kHkqt [khapdj nksgjkb,A vki ik,axs
fd izR;sd ledks.k f=kHkqt esa] d.kZ dk oxZ vU; nks
Hkqtkvksa ds oxks± ds ;ksx ds cjkcj gksrk gSA bl ifj.kke dks izk;% ikbFkkxksjl izes; dgk
tkrk gSA ;g ifj.kke ckS/k;u izes; ds :i esa Hkh tkuk tkrk gSA

ns[ksa vkius fdruk lh[kk 12.7

1- D;k ΔABC ledks.k f=kHkqt gS] ;fn AB = 13 lseh] BC = 5 lseh vkSj CA = 12
lseh gS\ ;fn gka rks bldk dkSu&lk dks.k ledks.k gSa\

2- fuEu esa dkSu lh Hkqtk,a ,d ledks.k f=kHkqt dh Hkqtk,a gks ldrh gSa\

(a) 7 lseh] 24 lseh] 25 lseh

(b) 5 lseh] 6 lseh vkSj 8 lseh

vkb, nksgjk,a

 og fp=k] tks rhu vlajs[k fcUnqvksa esa ls nks&nks fcUnqvksa dks tksM+us ls izkIr gksrk gS] f=kHkqt
dgykrk gSA

 ,d f=kHkqt dh rhu Hkqtk,a rFkk rhu dks.k gksrs gSaA

 fdlh Hkh f=kHkqt ds rhu 'kh"kZ gksrs gSa rFkk izR;sd 'kh"kZ ij nks cfg"dks.k gksrs gSaA

fp=k 12.40
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 fdlh Hkh f=kHkqt ds rhu 'kh"kZ yac gksrs gSa vkSj rhu ekfè;dk,a gksrh gSaA

 f=kHkqt ds rhuksa dks.kksa dk ;ksx 180° gksrk gSA

 fdlh Hkh f=kHkqt dk dksbZ Hkh cfg"dks.k vius nksuksa vfHkeq[k var%dks.kksa ds ;ksx ds cjkcj
gksrk gSA

 f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls cM+k gksrk gSA

 Hkqtkvksa dh eki ds vk/kj ij f=kHkqt fuEu izdkj ds gksrs gSa%

(i) fo"keckgq f=kHkqt] ftlesa dksbZ nks Hkqtk,a cjkcj ugha gksrh gSaA

(ii) lef}ckgq f=kHkqt] ftlesa dksbZ nks Hkqtk,a cjkcj gksrh gSaA

(iii) leckgq f=kHkqt] ftlesa rhuksa Hkqtk,a cjkcj gksrh gSaA

 dks.kksa ds eki ds vk/kj ij f=kHkqt fuEu izdkj ds gksrs gSa%

(i) U;wu dks.k f=kHkqt] ftlesa lHkh dks.k U;wu dks.k gksrs gSaA

(ii) ledks.k f=kHkqt] ftlesa ,d dks.k ledks.k gksrk gSA

(iii) vf/d dks.k f=kHkqt] ftlesa dksbZ ,d dks.k vf/d dks.k gksrk gSA

 f=kHkqtksa dh jpuk djuk (SSS, ASA, SAS vkSj RHS jpuk,a)

 lef}ckgq f=kHkqt ds nks xq.k/eZ rFkk iz;ksx }kjk mudk lR;kiu

 lef}ckgq f=kHkqt esa cjkcj Hkqtkvksa ds lEeq[k dks.k cjkcj gksrs gSaA

 f=kHkqt ds cjkcj dks.kksa dh lEeq[k Hkqtk,a cjkcj gksrh gSaA

 ledks.k f=kHkqt esa d.kZ dk oxZ vU; nks Hkqtkvksa ds oxks± ds ;ksx ds cjkcj gksrk gSA bl
ifj.kke dks ikbFkkxksjl ;k ckS/k;u izes; dgk tkrk gSA

 bu xq.k/eks± dk iz;ksx djds iz'u gy djukA

vkb, vH;kl djsa

1- fuEufyf[kr esa fjDr LFkku dh iwfrZ dj lR; dFku cukb,%

(a) fdlh f=kHkqt ds rhuksa dks.kksa dk ;ksx ---------- gksrk gSA

(b) fdlh f=kHkqt dk ,d cfg"dks.k vius nksuksa vfHkeq[k var%dks.kksa ds ---------- cjkcj
gksrk gSA

(c) fdlh f=kHkqt ds rhuksa 'kh"kZyac ---------- gksrs gSaA

(d) f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls ---------- gksrk gSA
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2- fdlh f=kHkqt ds nks dks.k 100° vkSj 45° ds gSaA mldk rhljk dks.k Kkr dhft,A

3- fdlh f=kHkqt ds dks.kksa esa vuqikr 2 % 3 % 4 gSA rhuksa dks.kksa ds eku Kkr dhft,A

4- fdlh f=kHkqt dk ,d cfg"dks.k 120° dk gS vkSj mlds vfHkeq[k var%dks.k cjkcj gSaA
bu cjkcj dks.kksa esa ls izR;sd dh eki Kkr dhft,A

5- fp=k 12-41 esa nks dks.k n'kkZ, x, gSaA ∠ACX dh eki Kkr dhft,A

6- fdlh f=kHkqt dk ,d cfg"dks.k 80° dk gS
rFkk mlds vfHkeq[k var%dks.kksa esa vuqikr 2 %
3 gSA f=kHkqt ds rhuksa dks.k Kkr dhft,A

7- fo"keckgq f=kHkqt] lef}ckgq f=kHkqt rFkk leckgq
f=kHkqt dh ,d&,d vkÑfr viuh vH;kl
iqfLrdk esa cukb,A

8- D;k leckgq f=kHkqt dks lef}ckgq f=kHkqt dgk tk ldrk gS\ D;k bldk foykse Hkh lR;
gS\

9- fp=k 12-42 esa] vki fdrus f=kHkqt ns[k
ldrs gSaA bu lHkh ds uke fyf[k,A ;g
Hkh crkb, fd buesa ls dkSu ls f=kHkqt
U;wudks.k f=kHkqt] ledks.k f=kHkqt vFkok
vf/d dks.k f=kHkqt gSaA

10- fuEu dh ifjHkk"kk fyf[k,%

(i) fo"keckgq f=kHkqt

(ii) leckgq f=kHkqt

(iii) lef}ckgq f=kHkqt

(iv) U;wu dks.k f=kHkqt

(v) ledks.k f=kHkqt

(vi) vf/d dks.k f=kHkqt

11. fjDr LFkkuksa dks Hkfj,%

(i) fdlh f=kHkqt esa cjkcj dks.kksa dh lEeq[k Hkqtk,a ---------- gksrh gSaA

(ii) ledks.k f=kHkqt esa d.kZ dk oxZ vU; nksuksa Hkqtkvksa ds ---------- ds ;ksx ds
-------- gksrk gSA

(iii) fdlh f=kHkqt esa cjkcj Hkqtkvksa ds lEeq[k dks.k ---------- gksrs gSaA

fp=k 12.41

fp=k 12.42
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 12-1

1- (a) rhu (b) rhu (c) rhu (d) Ng

(e) rhu (f) rhu

2- ugha] D;ksafd rhu lajs[k fcUnqvksa ls f=kHkqt ugha curk

3- f=kHkqt

4- cfg"dks.k] ∠PQX vfHkeq[k var%dks.k ∠P, ∠R

ns[ksa vkius fdruk lh[kk 12-2

1- 50° 2- 60° 3- 50°] 50°

ns[ksa vkius fdruk lh[kk 12-3

1- 80°] 70° 2- 90° 3- 50°] 50°] 80°

ns[ksa vkius fdruk lh[kk 12-4

1- ugha 2- gka 3- ugha

ns[ksa vkius fdruk lh[kk 12-5

1- fo"keckgq f=kHkqt % ii, iv

leckgq f=kHkqt % iii

lef}ckgq f=kHkqt % i, v

2- U;wu dks.k f=kHkqt % iii, v

ledks.k f=kHkqt % i, ii

vf/d dks.k f=kHkqt % iv

3- ΔABC, ΔACD, ΔABD rhu f=kHkqt gSaA

U;wu dks.k f=kHkqt = ΔABC

ledks.k f=kHkqt = ΔABD

vf/d dks.k f=kHkqt = ΔACD
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4- fo"keckgq f=kHkqt % iii, v

lef}ckgq f=kHkqt % ii, iv

leckgq f=kHkqt % i

5- U;wudks.k f=kHkqt % iii

ledks.k f=kHkqt % i, iv

vf/d dks.k f=kHkqt % ii, v

ns[ksa vkius fdruk lh[kk 12-6

1. ∠ABC = ∠ACB = 50°

2. ∠BAC = 80°

3. PQ = PR

4. ∠BAC = ∠BCA

ns[ksa vkius fdruk lh[kk 12-7

1- gka] ∠C = 90°

2. (a) gka   (b) ugha

vkb, vH;kl djsa

1- (a) 180° (b) ;ksx ds (c) laxkeh (d) cM+k

2- 35° 3- 40°] 60°] 80° 4- izR;sd 60°

5- 120° 6- 32°] 48°] 100°

8- gka] dg ldrs gSaA foykse lR; ugha

9- ΔAOB, ΔBOC, ΔAOD, ΔCOD

ΔADB, ΔBCD, ΔACD rFkk ΔABC

U;wu dks.k f=kHkqt % ADB, BCD

ledks.k f=kHkqt % BOC, AOD, COD, ABC, AOB

vf/ddks.k f=kHkqt % ACD

11- (i) cjkcj (ii) oxks±] cjkcj (iii) cjkcj
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13

prqHkqZt ,oa mlds izdkj

Lej.k djsa fd fiNys ikB esa vkius T;kfefr dh ml vkÑfr dk vè;;u fd;k Fkk] ftls
f=kHkqt dgrs gSaA f=kHkqt rhu js[kk[kaMksa ls cuh ,d ljy can vkÑfr gksrh gSA ;g Hkh è;ku
nsus ;ksX; gS fd ;fn vkids ikl ,d vFkok nks gh js[kk[kaM gksa rks buls dksbZ can vkÑfr
ugha cu ldrhA fdarq rhu rFkk rhu ls vf/d js[kk[kaMksa ls gh can vkÑfr;ka curh gSaA bl
ikB esa] ge ,d ,slh ljy can vkÑfr dh ckr djsaxs] tks pkj js[kk[kaMksa ls curh gSa vFkok
ftldh pkj Hkqtk,a gksrh gSaA

Hkwfe ij pkj fcUnqvksa ij pkj [kwaVs yxs nsf[k,A ;s fcUnq bl izdkj gSa fd buesa ls dksbZ rhu
lajs[k ugha gSaA

,d jLlh yhft, vkSj bls pkj [kwaVksa ds fxnZ bl izdkj ?kqek,a fd
jLlh fcYdqy f[kaph gqbZ gksA bl izdkj jLlh }kjk ,d ljy can
vkÑfr cu xbZ (fp=k 13-1)A jLlh }kjk pkj [kawVksa ds fcUnqvksa dks
feykus okyh ljy can vkÑfr rFkk ,slh lHkh vkÑfr;ksa dks
prqHkqZt dgrs gSa] D;ksafd bl can vkÑfr dh pkj Hkqtk,a gSaA ;fn
pkj [kwaVksa ds fcUnqvksa dks Øe'k% A, B, C rFkk D ls fu:fir djsa
rks bUgsa dlh gqbZ jLlh ls feykus okyh vkÑfr dks prqHkqZt
ABCD dgrs gSaA

nSfud thou esa dbZ ckj ge ,slh oLrq,a ns[krs gSa] tks prqHkqZt ds
:i esa gksrh gSaA mnkgj.k ds fy,] dejs dk iQ'kZ] CySd cksMZ] ikWls
ds i`"Bh; ry] irax] Hkwfe[kaM] lHkh prqHkqZt ds vkdkj ds gSaA

bl ikB ls vki lh[ksaxs %

 prqHkqZt ds fofHkUu Hkkx D;k gSa

 prqHkqZt ds pkjksa dks.kksa dk ;ksx 360º gksrk gS

 fo'ks"k izdkj ds prqHkqZt] tSls&leyac] lekarj prqHkqZt] vk;r] oxZ rFkk leprqHkqZt]
iraxA

fp=k 13.1

fp=k 13.2
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13.1 prqHkqZt vkSj blds fofHkUu Hkkx

vkius ns[kk fd pkj Hkqtkvksa okyh ljy can
vkÑfr dks prqHkqZt dgrs gSaA

fp=k 13.3 esa prqHkqZt ABCD dks nsf[k,A blds pkj
dksus gSa% A, B, C rFkk DA bu pkj fcUnqvksa dks
prqHkqZt ds pkj 'kh"kZ fcUnq dgrs gSaA

prqHkqZt ABCD pkj js[kk[k.Mksa AB, BC, CD vkSj DA ls cuk gSA bUgsa prqHkqZt dh pkj
Hkqtk,a dgrs gSaA

prqHkqZt ABCD esa pkj dks.k gSaA ;s dks.k ∠DAB, ∠ABC, ∠BCD rFkk ∠CDA gSaA

prqHkqZt ds nks foijhr (lEeq[k) 'kh"kks± dks feykus okys js[kk[kaM dks prqHkqZt dk fod.kZ
dgrs gSaA

fp=k 13-3 esa A vkSj C rFkk B vkSj D prqHkqZt ABCD ds foijhr (lEeq[k) 'kh"kZ gSaA vr%
blds nks fod.kZ AC rFkk BD gSaA

prqHkqZt ABCD dh pkj Hkqtk,a AB, BC, CD rFkk DA gSaA

Hkqtkvksa AB rFkk BC dh vksj è;ku nsaA fcUnq B nksuksa Hkqtkvksa esa gSA bu nks Hkqtkvksa dks layXu
(vklUu) Hkqtk,a dgrs gSaA prqHkqZt dh vksj dkSu&dkSu lh Hkqtk,a layXu (vklUu) gksxh\

;s Hkqtk,a gSa % BC, CD : CD, DA : DA, AB

prqHkqZt dh tks Hkqtk,a layXu ugha gksrh] mUgsa foijhr (lEeq[k) Hkqtk,a dgrs gSaA tSls& prqHkqZt
ABCD esa AB vkSj CD foijhr (lEeq[k) Hkqtk,a gSaA Bhd blh izdkj BC rFkk AD Hkh
foijhr Hkqtk,a gSaA

fp=k 13-3 dks iqu% nsf[k,A blesa dks.k ∠DAB rFkk ∠BCD ,sls gSa fd budh dksbZ Hkh Hkqtk
lka>h ugha gSA ,sls dks.kksa dks prqHkqZt ds foijhr (lEeq[k) dks.k dgrs gSaA vki ;g Hkh dg
ldrs gSa fd

prqHkqZt ds foijhr (lEeq[k) 'kh"kks± ij cus dks.k blds foijhr (lEeq[k) dks.k dgykrs
gSaA

prqHkqZt ABCD esa vkSj dkSu ls dks.k foijhr dks.k gSa\ è;ku ls ns[kus ij irk pyrk gS fd
bl prqHkqZt esa ∠ABC rFkk ∠ADC foijhr dks.k gSaA

vc vki prqHkqZt ds ∠DAB rFkk ∠ABC dks nsf[k,A ;s nksuksa dks.k Hkqtk AB ij cus gSaA
bUgsa prqHkqZt ds vklUu dks.k dgrs gSaA blh izdkj] prqHkqZt ABCD esa] ∠ADC rFkk
∠BCD blds vklUu dks.k gSaA blesa nks vkSj vklUu dks.k ;qXe gSa\ bUgsa Hkh fyf[k,A

f=kHkqt dh rjg] ,d prqHkqZt Hkh vius ry dks rhu Hkkxksa esa ckaVrk gSA (i) mldk vH;arj
(ii) mldk cfgHkkZx rFkk (iii) Lo;a og prqHkqZtA

fp=k 13.3
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ns[ksa vkius fdruk lh[kk 13.1

1- fp=k 13-4 esa] prqHkqZt PQRS esa] bldh

(a) lHkh Hkqtk,a fyf[k,

(b) lHkh 'kh"kZ fyf[k,

(c) lHkh dks.k fyf[k,

(d) lHkh fod.kZ fyf[k,

(e) layXu (vklUu) Hkqtkvksa ds lHkh ;qXe fyf[k,

(f) foijhr (lEeq[k) Hkqtkvksa ds lHkh ;qXe fyf[k,

(g) foijhr (lEeq[k) dks.kksa ds lHkh ;qXe fyf[k,

(h) vklUu dk.kksa ds lHkh ;qXe fyf[k,

2- fdlh prqHkqZt esa fdruh Hkqtk,a vkSj fdrus dks.k gksrs gSa\ blesa fdrus 'kh"kZ vkSj fdrus
fod.kZ gksrs gSa\ fdruh layXu Hkqtkvksa vkSj fdruh foijhr Hkqtkvksa ds ;qXe gksrs gSa\
fdrus foijhr dks.kksa ds ;qXe gksrs gSa vkSj fdrus ;qXe vklUu dks.kksa ds gksrs gSa\

13.2 prqHkqZt ds dks.kksa dk ;ksx

fp=k 13-5 dks è;ku ls ns[ksaA blesa pkj dks.k gSaA vius dkxt
ds VqdM+s ij blh izdkj ,d prqHkqZt cukb,A blds pkjksa dks.kksa
dks dkVdj lkFk&lkFk ,sls j[ksa] tSls vkÑfr 13-6 esa fn[kk;k
x;k gSA vki D;k izkIr djrs gSa\ pkjksa dks.kksa dk ;ksx
360º gSA bl dkj.k fd pkjksa dks.k ,d iwjk pDdj cukrs
gSaA bl izdkj ge ns[krs gSa fd

prqHkqZt ds pkjksa dks.kksa dk ;ksx 360º gksrk gSA

bl rF; dks vki fuEu izdkj Hkh le> ldrs gSa%

prqHkqZt ABCD dk fod.kZ AC [khafp,A vkidks nks
f=kHkqt ABC rFkk ACD feyrs gSaA

fiNys ikB esa vki lh[k pqds gSa fd

∠1 + ∠2 + ∠3 = 180° ...(1)

blh izdkj] ∠4 + ∠5 + ∠6 = 180° ...(2)

vc ∠1 + ∠5 = ∠DAB

fp=k 13.4

fp=k 13.5

fp=k 13.6

fp=k 13.7
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vkSj ∠3 + ∠4  = ∠BCD

(1) vkSj (2) dks tksM+us ij gesa izkIr gksrk gS

(∠1 + ∠5) + ∠2 + (∠3 + ∠4) + ∠6 = 180° + 180°

vFkok ∠DAB + ∠ABC + ∠BCD + ∠CDA = 360°

vr% prqHkqZt ds pkjksa dks.kksa dk ;ksx 360º gksrk gSA

ns[ksa vkius fdruk lh[kk 13.2

1- prqHkqZt ABCD (fp=k 13-8) ds fod.kZ BD dks [khafp,
vkSj tkap dhft, fd

∠A + ∠B + ∠C + ∠D = 360º gSA

13.3 leyac] lekarj prqHkqZt] vk;r] oxZ] leprqHkqZt] irax

bl [kaM esa vkidk ifjp; dqN fo'ks"k prqHkqZtksa ls gksxkA

13-3-1 leyac

fp=k 13-9 esa prqHkqZt ABCD dks è;ku ls nsf[k,A bldh
nks foijhr (lEeq[k) Hkqtk,a AB rFkk CD lekarj gSaA
buds chp dh ykafcd nwjh lnk leku jgrh gSA ,sls
prqHkqZt dks leyac ^leku yac okyh* dgrs gSaA è;ku nsa
fd leyac esa nwljh nks foijhr (lEeq[k) Hkqtk,a lekarj
Hkh gks ldrh gSa rFkk ugha HkhA

13-3-2 lekarj prqHkqZt

fp=k 13-10 eas] ABCD ,d ,slk prqHkqZt gS]
ftldh lHkh foijhr (lEeq[k) Hkqtk,a lekarj gSaA
bls lekarj prqHkqZt dgrs gSaA

,sls prqHkqZt ftldh lHkh foijhr (lEeq[k) Hkqtk,a lekarj gksa] lekarj prqHkqZt gksrs gSaA
lekarj prqHkZqt esa lEeq[k dks.k Hkh cjkcj gksrs gSaA

è;ku nsa fd lHkh leyac lekarj prqHkqZt ugha gksrs] ijarq lHkh lekarj prqHkqZt leyac gksrs gSaA

13-3-3 vk;r

fp=k 13-11 esa prqHkqZt ABCD, ,slk prqHkqZt gS] ftlds lHkh
dks.k ledks.k gSaA è;ku ls ns[ksa rks vki Hkqtkvksa AB, CD

rFkk AD, BC dks lekarj rFkk cjkcj ik,axsA bl prqHkqZt dks
vk;r dgrs gSaA

fp=k 13.8

fp=k 13.9

fp=k 13.10

fp=k 13.11
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ftl prqHkqZt ds lHkh dks.k ledks.k gksa vk;r dgykrk gSA

è;ku nsus ;ksX; gS fd vk;r dh foijhr (lEeq[k) Hkqtk,a lekarj vkSj cjkcj gksrh gSa vkSj
blds lHkh dks.k cjkcj gksrs gSaA

vk;r ds fod.kZ cjkcj gksrs gSa rFkk ijLij lef}Hkkftr djrs gSaA

13-3-4 oxZ
fp=k 13-12 esa prqHkqZt PQRS dks nsf[k,A ;g ,d vk;r gS] D;ksa\ bldh
,d vkSj fo'ks"krk Hkh gSA bldh pkjksa Hkqtk,a Hkh leku gSaA

ftl prqHkqZt dh lHkh Hkqtk,a leku gksa vkSj lHkh dks.k ledks.k gksa]
oxZ dgykrk gSA

è;ku nsa fd ,d oxZ lnk vk;r Hkh gksrk gSA ijarq izR;sd vk;r oxZ ugha gksrkA

oxZ ds fod.kZ cjkcj gksrs gSa rFkk ijLij ledks.k ij lef}Hkkftr djrs gSaA

13-3-5 leprqHkqZt
fp=k 13-13 esa prqHkqZt PQRS ,slk gS fd bldh lHkh Hkqtk,a cjkcj
gSa] fdarq blds dks.k ledks.k ugha gSaA ;s ledks.k gks Hkh ldrs gSaA ,sls
prqHkqZt dks leprqHkqZt dgrs gSaA

leku Hkqtkvksa okys prqHkqZt dks leprqHkqZt dgrs gSaA
;kn j[ksa] izR;sd oxZ leprqHkqZt gksrk gS] ijarq leprqHkqZt oxZ gks Hkh ldrk gS vkSj ugha HkhA

bl izdkj oxZ] vk;r Hkh gksrk gS vkSj leprqHkqZt HkhA

fVIi.kh % leprqHkqZt dh foijhr (lEeq[k) Hkqtk,a lekarj gksrh gSaA

leprqHkqZt esa fod.kZ ijLij ledks.k ij lef}Hkkftr djrs gSaA

13-3-6 irax

fp=k 13-14 esa PQRS ,slk prqHkqZt gS] ftlesa vklUu Hkqtk,a PQ
vkSj PS cjkcj gSa rFkk RS vkSj RQ cjkcj gSaA

bls irax (Kite) dgrs gSaA è;ku nsa fd izR;sd leprqHkqZt irax gksrk
gS rFkk izR;sd irax leprqHkqZt ugha gksrhA

ns[ksa vkius fdruk lh[kk 13.3

1- (a) D;k izR;sd leyac] lekarj prqHkqZt gksrk gS\

(b) D;k izR;sd vk;r oxZ gksrk gS\

(c) D;k izR;sd oxZ leprqHkqZt gksrk gS\

(d) D;k izR;sd leprqHkqZt oxZ gksrk gS\

fp=k 13.12

fp=k 13.13

fp=k 13.14
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(e) ,d ,slk leyac cukb,] tks lekarj prqHkqZt u gksA

(f) ,d ,slk lekarj prqHkqZt cukb,] tks vk;r u gksA

(g) ,d ,slk leprqHkqZt cukb,] tks oxZ u gksA

(h) ,d ,slh irax cukb,] tks leprqHkqZt u gksA

vkb, nksgjk,a

 pkj Hkqtkvksa okyh can vkÑfr dks prqHkqZt dgrs gSaA

 prqHkqZt ds pkj dks.k] pkj 'kh"kZ] nks fod.kZ gksrs gSaA

 prqHkqZt ds pkjksa dks.kksa dk ;ksx 360º gksrk gSA

 oxZ] vk;r] lekarj prqHkqZt] leprqHkqZt] irax rFkk leyac prqHkqZt gksrs gSaA

 vk;r ds fod.kZ cjkcj gksrs gSa rFkk ijLij lef}Hkkftr djrs gSaA

 oxZ ds fod.kZ cjkcj gksrs gSa rFkk ijLij ledks.k ij lef}Hkkftr djrs gSaA

 lekarj prqHkqZt esa lEeq[k Hkqtk,a cjkcj gksrh gSa rFkk lEeq[k dks.k cjkcj gksrs gSaA

 leprqHkqZt esa fod.kZ ijLij ledks.k ij lef}Hkkftr djrs gSaA

vkb, vH;kl djsa

1- fuEu iz'uksa ds mÙkj dkj.k lfgr nhft,%

(a) D;k oxZ ,d vk;r gksrk gS\

(b) D;k oxZ ,d leprqHkqZt gksrk gS\

(c) D;k leprqHkqZt lnk oxZ gksrk gS\

(d) D;k lekarj prqHkqZt lnk oxZ gksrk gS\

(e) fdl ifjfLFkfr esa leyac] lekarj prqHkqZt cu tk,xk\

(f) fdl ifjfLFkfr esa lekarj prqHkqZt vk;r cu tk,xk\

2- prqHkqZt ds pkjksa dks.kksa dk ;ksx fdruk gksrk gS\

3- ,sls oxZ dh jpuk dhft,] ftld {ks=kiQy 9 oxZ lseh gSA

4- fjDr LFkkuksa dks Hkfj,%

(a) lekarj prqHkqZt esa Hkqtk,a ---------- gksrh gSaA

(b) lekarj prqHkqZt esa lEeq[k dks.k ---------- gksrs gSaA

(c) ;fn vk;r dk ,d fod.kZ 12 lseh gS rks mldk nwljk fod.kZ ---------- lseh gksxkA
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 13-1

1. (a) PQ, QR, RS, SP

(b) P, Q, R, S

(c) ∠SPQ, ∠PQR, ∠QRS, ∠RSP

(d) PR, SQ

(e) SP, PQ ; PQ, QR ; QR, RS ; RS, SP

(f) SP, QR ; PQ, RS

(g) ∠SPQ, ∠QRS ; ∠RSP, ∠PQR

(h) ∠RSP, ∠SPQ ; ∠SPQ, ∠PQR ; ∠PQR, ∠QRS ; ∠QRS, ∠RSP

2- 4 Hkqtk,a] 4 dks.k] 4 'kh"kZ] 2 fod.kZ] 4 layXu Hkqtkvksa ds ;qXe] 2 foijhr Hkqtkvksa ds
;qXe] 2 foijhr dks.kksa ds ;qXe rFkk vklUu dks.kksa ds 4 ;qXeA

vkb, vH;kl djsa

1- (a) gka] D;ksafd bldk izR;sd dks.k 90º dk gksrk gSA

(b) gka] D;ksafd bldh pkjksa Hkqtk,a cjkcj gksrh gSaA

(c) ugha] bldk dks.k 90º ls fHkUu dk gks ldrk gSA

(d) ugha] bldk dks.k 90º ls fHkUu dk gks ldrk gSA

(e) tc bldh lEeq[k Hkqtkvksa dk nwljk ;qXe Hkh lekarj gSA

(f) tc bldk ,d dks.k 90º dk gksA

2- 360º

4- (a) cjkcj    (b) cjkcj (c) 12
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14

o`Ùk

vkius xkao ds yksxksa dks i'kqvksa dks lqcg xkao ds ckgj pjus ds fy, ys tkrs ns[kk gksxkA os i'kqvksa
dks jLlh ls cka/ nsrs gSa rFkk jLlh dks ,d [kwaVs ls cka/ nsrs gSa] tks Hkwfe eas xM+k gksrk gSA

vki vpaHkk dj jgs gksaxs fd ca/s gksus ds i'pkr~ Hkh i'kq dSls pj ysrs gSaA i'kq vf/dre
fdruk {ks=kiQy pj ysrs gSa\ D;k vki dg ldrs gSa fd
ml {ks=k] ftl ij os pj jgs gSa] dk D;k Lo:i gksxk\

;fn vki è;ku ls ns[ksaxs fd jLlh i'kqvksa dks ,d
o`Ùkkdkj {ks=k esa gh ?kweus dh Lora=krk nsrh gS (fp=k
14-1)A vki ns[ksaxs fd ml {ks=k dk ?ksjk rHkh izkIr
gksrk gS] tcfd i'kq f[kaph jLlh }kjk ?kwers gSaA

vr% vki dg ldrs gSa fd og {ks=k] ftl ij vfèkdre
?kkl i'kq pj ldrs gSa] o`Ùkkdkj gksxkA

fnu&izfrfnu ds thou esa vki dbZ oLrqvksa dks ns[krs gSa] tks o`Ùkkdkj gSaA mnkgj.kr;k] lw;Z]
iw.kZ pUnzek] IysVsa] Fkkfy;ka] I;kys ds mQijh fgLls dk ?ksjk] fofHkUu flDds (tSls 5 #i;s]
1 #i;s] 50 iSls] 25 iSls ds flDds)] dkj ds ifg, rFkk lkbfdy ds ifg,A

fp=k 14.2

bl ikB ls vki lh[ksaxs %

 o`Ùk ds fHkUu fgLls rFkk vo;oksa ds fo"k; esa

 nh xbZ f=kT;k dk o`Ùk [khapus ds fo"k; esa

 v/Zo`Ùk esa cuk dks.k ledks.k gksrk gS

fp=k 14.1
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14.1 o`Ùk ds fgLls rFkk vo;o

;fn vki fp=k 14-3 dks è;ku ls ns[ksa rks vki ik,axs fd [kwaVs
ls ?ksjs ij fLFkr izR;sd fcUnq dh nwjh lnk leku gSA vr% ge
dg ldrs gSa] o`Ùk mu fcUnqvksa dk lewg gS] tks fdlh fLFkj
fcUnq (;gka [kwaVs gS) ls ry esa lnk leku nwjh ij gksrs gSaA

vkb, ge fLFkj fcUnq (tgka [kwaVk fLFkr gS) dks O }kjk n'kkZrs
gSa rFkk ?ksjs ij pkj fcUnq A, B, C rFkk D ysrs gSaA rc OA

= OB = OC = OD gSA

?ksjs dh eki dks o`Ùk dh ifjf/ dgrs gSa rFkk fLFkj nwjh dks f=kT;k
dgrs gSaA vr% f=kT;k ̂ r* = OA = OB = OC = ODA nwljs 'kCnksa esa]
o`Ùk dk ifjeki mldh ifjf/ dgykrk gSA bls izk;% C }kjk iznf'kZr
djrs gSa] ;fn vki fcUnq A (fp=k 14-4) ls pyuk izkjaHk dj ?ksjs ds
lkFk&lkFk pydj fcUnq B ij igqaprs gSa] fiQj C ij fiQj D ij rFkk
var eas fiQj fcUnq A ij rks r; dh xbZ iwjh nwjh o`Ùk dh ifjf/ ds
leku gksrh gSA

o`Ùk ds dsanz rFkk o`Ùk ij fLFkr fdlh fcUnq ds chp dh nwjh o`Ùk dh f=kT;k dgykrh
gSA

o`Ùk dh f=kT;k dks izk;% r ls iznf'kZr djrs gSaA fp=k 14-4 esa O o`Ùk
dk dsanz gS] OA, OB, OC rFkk OD lc o`Ùk dh f=kT;k,a gSaA ,d
o`Ùk dh fdruh Hkh f=kT;k,a gks ldrh gSa] ysfdu lHkh f=kT;k,a
leku yackbZ dh gksrh gSaA fp=k 14-5 esa vki lHkh f=kT;kvksa dks eki
dj ns[k ldrs gSa fd mudh yackb;ka leku gSaA

vc] o`Ùk ij dksbZ nks fcUnq A rFkk B yhft, (nsf[k, fp=k 14-6)A
;fn vki bu fcUnqvksa dks feyk,a rks vkidks js[kk[kaM AB feyrk
gSA

òÙk ij fLFkr nks fcUnqvksa dks feykus okys js[kk[kaM dks òÙk dh
thok dgrs gSaA

fp=k 14-6 esa AB o`Ùk dh thok gS] D;ksafd o`Ùk ij vufxur fcUnq
fLFkr gSa] vr% o`Ùk dh vuar thok,a gks ldrh gSaA fp=k 14-7 esa]
AB, CD, EF, GH rFkk PQ thok,a gSa] ysfdu thok,a EF rFkk
GH fo'ks"k izdkj dh gSaA D;k vki dg ldrs gSa fd ;g nwljh
thokvksa ls fdl izdkj fHkUu gSa\ thok,a GH rFkk EF o`Ùk ds dsanz
O ls gksdj tkrh gSaA vki tkap dj ldrs gSa fd thok,a EF rFkk
GH vf/dre yackbZ dh thok,a gSaA 'ks"k lc thok,a] tks O ls
gksdj ugha tkrh] de yackbZ dh gSaA

fp=k 14.3

fp=k 14.4

fp=k 14.5

fp=k 14.6

fp=k 14.7
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o`Ùk ds dsanz ls gksdj tkus okyh thok o`Ùk dk O;kl dgykrh gSA

vr% O;kl o`Ùk dh vf/dre yackbZ dh thok gSA vki tkap dj
ldrs gSa fd O;kl dh yackbZ f=kT;k dh nqxquh gSA vr% O;kl = 2
× f=kT;k fp=k 14-7 esa] EF rFkk GH o`Ùk ds nks O;kl gSaA ;gka EF

= GH = 2GO = 2r gSA tSlk fd fp=k 14-8 esas fn[kk;k x;k gS] ,d
o`Ùk ds fdrus Hkh O;kl gks ldrs gSa] tSls AB, CD, EF, GH rFkk
PQ o`Ùk ds O;kl gSa] ftldk dsanz O gSA

o`Ùk ds fdlh Hkkx dks mldk pki dgrs gSaA

fp=k 14-9 esa xgjh js[kk }kjk fn[kk;k Hkkx ABC o`Ùk dk pki gSA
blh izdkj] CDEA Hkh o`Ùk dk pki gSA NksVs pki CD, DE, EA

rFkk DEA rFkk xgjh fn[kk, x, AB, BC lc o`Ùk ds pki gSaA
,d pki dks izk;% ^f* }kjk n'kkZ;k tkrk gSA

vr%] pki ABC rFkk pki CDEA dks ABC  rFkk CDEA  }kjk

n'kkZ;k tkrk gSA

vc vki pki ACB rFkk ADB dks fp=k 14-10 esa nsf[k,A vki
D;k ns[krs gSa\ D;k og fo'ks"k izdkj ds gSa\ ;fn vki buds var%
fcUnqvksa A rFkk B dks feyk,a rks og o`Ùk ds dsanz O ls gksdj tkrk
gSA ge igys gh dg pqds gSa fd o`Ùk ds dsanz ls gksdj tkus okyh
thok dks o`Ùk dk O;kl dgrs gSaA vr% AB o`Ùk dk O;kl gS (nsf[k,
fp=k 14-10)A

og pki] ftlds var%fcUnq ,d O;kl ds var%fcUnq Hkh gksa]
vèkZo`Ùk dgykrk gSA vr% fp=k 14-10 esa] ACB rFkk ADB

v/Zo`Ùk gSaA izR;sd ljy can vkÑfr (f=kHkqt] prqHkqZt) dh rjg]
,d o`Ùk Hkh vius ry dks rhu Hkkxksa esa ckaVrk gS (nsf[k, fp=k
14-11)A

(i) mldk vH;arj]

(ii) mldk cfgHkkZx rFkk

(iii) Lo;a og o`ÙkA

o`Ùk ds vH;arj vkSj o`Ùk dks feykdj mldk o`Ùkh; {ks=k ;k o`Ùkkdkj (circular region)
dgk tkrk gSA

;fn vki O;kl AB dks fp=k 14-10 esa nsf[k, rks vki ik,axs fd ;g o`Ùkkdkj {ks=k dks nks
leku Hkkxksa esa ckaVrk gSA izR;sd Hkkx dks v/Zo`Ùkkdkj {ks=k dgrs gSaA

fp=k 14.8

fp=k 14.9

fp=k 14.10

fp=k 14.11
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nwljs 'kCnksa esa] vki dg ldrs gSa fd ,d v/Zo`Ùkkdkj {ks=k ,d
O;kl rFkk ,d pki] ftlds var%fcUnq O;kl ds var%fcUnq gSa]
}kjk f?kjk gksrk gSA fp=k 14-10 esa] ACBOA rFkk AOBDA nks
v/Zo`Ùkkdkj {ks=k gSaA

,d o`Ùk ysdj mldh thok AB [khafp, (fp=k 14.12)A ;g
thok o`Ùkkdkj {ks=k dks nks Hkkxksa esa ckaVrh gSA izR;sd Hkkx ,d
o`Ùk[kaM (Segment of a Circle) dgykrk gSA fp=k esa ,d Hkkx
Nk;kafdr gS vkSj nwljk vNk;kafdr gSA

vc ,d o`Ùk dh nks f=kT;k,a OA vkSj OB [khafp, (fp=k
14.13)A f=kT;k,a OA vkSj OB Hkh o`Ùkkdkj ;k o`Ùkh; {ks=k dks
nks Hkkxksa esa ckaV nsrh gSaA izR;sd Hkkx ,d f=kT;[kaM (sector)

dgykrk gSA

mnkgj.k 14-1 % uhps fn, x, fp=kksa esa dsanz] f=kT;k] O;kl] thok] pki] v/Zo`Ùk rFkk
vèkZo`Ùkkdkj {ks=k ds uke crkb,%

fp=k 14.14

gy % (a) dsanz O gS rFkk f=kT;k OA gSA

(b) dsanz O gS] OP rFkk OQ f=kT;k,a gSa rFkk PQ ,d O;kl gSA PS, PR, QS, SR, RPS

rFkk RQS pki gSaA nks v/Zo`Ùk PRQ rFkk PSQ gSaA PRQOP rFkk POQSP nks v/Zo`Ùkkdkj
{ks=k gSaA

(c) P dasnz gS rFkk PA rFkk PB f=kT;k,aA AB, BC rFkk AC thok,a gS aA

    AC, AB, CA, CAB, ABC rFkk BCA  pki gSaA

(d) P dsanz gS] AP, BP rFkk CP f=kT;k,a gS rFkk BC ,d O;kl gSA   AC, AB, ACB  pki

gSa rFkk BAC ,d v/Zo`Ùk gSA BACPB ,d v/Zo`Ùkkdkj {ks=k gSA

(e) O dsanz gSA AB, CD, EF rFkk GH O;kl gSaA

fp=k 14.12

fp=k 14.13
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mnkgj.k 14-2 % uhps nh xbZ vkÑfr;ksa esa f=kT;k dk ifjdyu dhft,%

fp=k 14.15

gy % (a) O;kl = 2 × f=kT;k

∴ f=kT;k = 
2

O;kl

flDds dk O;kl 2-5 lseh gSA

∴ f=kT;k = 
2.5

2
 lseh = 1-25 lseh

(b) ge tkurs gSa fd O;kl = 2 × f=kT;k

vr% f=kT;k = 
2

O;kl

vr% mQijh Hkkx dh f=kT;k = 
7

2
 lseh= 3-5 lseh

(c) ifg, dk O;kl = 1-4 ehVj

vr% mldh f=kT;k = 
1.4

2
 ehVj = 0-7 ehVj

14.2 ,d o`Ùk dh jpuk djuk

,d T;kfefr ;a=k] ftls o`Ùk [khapus ds fy, iz;ksx esa ykrs gSa]
ijdkj dgykrk gSA

ijdkj dk lqbZ okys Hkkx dks dkxt ds fcUnq O ij fLFkrj j[kdj
rFkk iSafly okys Hkkx dks pkjksa vksj ?kqekus ij ,d o`Ùk dh jpuk
gksrh gS] tSlk fd fp=k 14-16 esa fn[kk;k x;k gSA fp=k 14.16
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14-2-1 nh xbZ f=kT;k dk o`Ùk [khapuk

ekuk vkidks 5 lseh f=kT;k dk o`Ùk [khapuk gSA
mlds fy, vkidks fuEu in viukus gksaxs%

in 1 % iqQVs dh lgk;rk ls 5 lseh ,d yack
js[kk[kaM [khafp, (fp=k 14-17(a)A

in 2 % dkxt ij ,d fcUnq O vafdr dhft,A

in 3 % ijdkj dks bruk [kksfy, fd mlds lqbZ
okys Hkkx rFkk iSafly okys Hkkx esa 5 lseh dh nwjh
gks (fp=k 14-17(b)A

in 4 % ijdkj ds lqbZ okys Hkkx dks fcUnq O ij
jf[k,A

in 5 % iSafly okys Hkkx dks O ds pkjksa vksj
?kqek,aA fp=k 14-17 (c) esa 5 lseh f=kT;k dk
[khapk x;k o`Ùk gSA

ns[ksa vkius fdruk lh[kk 14.1

1- fp=k 14-18 esa dsanz] f=kT;k] O;kl] thok]
pki] v/ZòÙk rFkk v/ZòÙkkdkj {ks=k Kkr dhft,%

fp=k 14.18

2- fuEu o`Ùkksa esa O;kl dh yackbZ Kkr dhft,%

fp=k 14.19

fp=k 14.17
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14.3 v/Zo`Ùk esa dks.k dh eki

,d o`Ùk [khafp,] ftldk dsanz O gS rFkk AB ,d O;kl gS]
tSlk fd fp=k 14-20 esa fn[kk;k x;k gSA v/Zo`Ùk ij nks
fcUnq C rFkk D yhft,A DA, DB rFkk CA, CB dks
feykb, rFkk Øe'k% ∠ADB rFkk ∠ACB izkIr dhft,A

vc bu dks.kksa dks pkans dh lgk;rk ls ekfi, (vkius dks.kksa
dks pkans dh lgk;rk ls ekiuk ^dks.k* okys ikB 16 esa
lh[kk gS)A vkius D;k ik;k\ vki ns[ksaxs fd izR;sd dks.k
dh eki 90º gS] vFkkZr~ izR;sd dks.k ledks.k gSA

vr% ∠ADB = 90° = ∠ACB gSA

;fn v/Zo`Ùk ij vki dqN vkSj dks.k ysa] tSlk fd fp=k
14-21 esa fn[kk, x, gSa] rks vki ik,axs fd izR;sd dh eki
90º gSA

∴ ∠PRQ = ∠PSQ = ∠PTQ = ∠PVQ = 90°

vr% ge fu"d"kZ fudkyrs gSa fd v/Zo`Ùk esa cuk izR;sd
dks.k ledks.k gSA

v/Zo`Ùk esa cuk dks.k ledks.k gksrk gSA

14.4 o`Ùk dh thokvksa dh dsanz ls nwfj;ka

dsanz O dk dksbZ o`Ùk [khafp, vkSj mldh dksbZ nks thok,a AB vkSj CD

[khafp, (fp=k 14.22)A

O ls AB vkSj CD ij Øe'k% yac OM vkSj ON Mkfy,A

AB, CD, OM vkSj ON dks ekfi,A

vki D;k ns[krs gSa\ vki ns[krs gSa fd AB < CD gS rFkk OM > ON gSA vFkkZr~ o`Ùk dh
cM+h thok dsanz ds vf/d fudV gksrh gSA

vkb, nksgjk,a

 o`Ùk ry esa ,sls fcUnqvksa dk lewg gS] tks ,d fLFkj fcUnq ls leku nwjh ij gksrs gSaA

 o`Ùk ds ifjeki dks mldh ifjf/ dgrs gSaA

 o`Ùk ds dsanz rFkk o`Ùk ij fLFkr fdlh fcUnq ds chp dh nwjh dks o`Ùk dh f=kT;k dgrs
gSaA

 o`Ùk dh vla[; f=kT;k,a gks ldrh gSaA

fp=k 14.20

fp=k 14.21

fp=k 14.22
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 o`Ùk ij fLFkr nks fcUnqvksa dks feykus okys js[kk[kaM dks o`Ùk dh thok dgrs gSaA

 dsanz ls gksdj tkus okyh thok dks O;kl dgrs gSaA

 dksbZ Hkh O;kl o`Ùk dh vf/dre yackbZ okyh thok gSA

 o`Ùk ds vla[; O;kl gks ldrs gSaA

 O;kl = 2 × f=kT;k

 o`Ùk ds fdlh Hkkx dks ,d pki dgrs gSaA

 ,d O;kl ds varfcUnq ml o`Ùk dks nks leku Hkkxksa esa ckaVrs gSaA izR;sd Hkkx dks v/Zo`Ùk
dgrs gSaA

 v/Zo`Ùk esa cuk dks.k ledks.k gksrk gSA

 cM+h thok dsanz ds vf/d fudV gksrh gSA

vkb, vH;kl djsa

1- fuEu fjDr LFkkuksa dh iwfrZ dFkuksa dks lR; cukrs gq, dhft,%

(a) ,d o`Ùk dk ---------- dsanz gSA

(b) O;kl o`Ùk dh ---------- thok gSA

(c) o`Ùk dk O;kl o`Ùk dh f=kT;k dk ---------- gSA

(d) o`Ùk ij fLFkr fdUgha nks fcUnqvksa dks feykus okys js[kk[kaM dks ---------- dgrs gSaA

(e) o`Ùk ds dsanz ls gksdj tkus okyh thok dks ---------- dgrs gSaA

(f) v/Zo`Ùk esa cuk dksbZ dks.k ---------- gksrk gSA

2- fHkUu izdkj ds gSVksa (Vksiksa) (fp=k 14-23) ds
O;kl eki fuEu gSa%

(a) 18 lseh (b) 21 lseh
(c) 24 lseh

izR;sd izdkj ds gSV dh f=kT;k Kkr dhft,A

3- fuEu f=kT;kvksa ds o`Ùk [khafp,%

(a) 4 lseh (b) 6 lseh

4- DE vkSj PQ o`Ùk dh nks thok,a bl izdkj gSa fd DE = 8 lseh vkSj PQ = 6 lseh
gSA dkSu&lk thok dsanz ls vf/d nwjh ij gS\

fp=k 14.23
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mÙkjekyk

ns[ksa vkius fdruk lh[kk 14-1

1. (a) dsUnz % O ; f=kT;k % OA ; pki %    BC, CA, BAC,ACB

(b) dsUnz % P ; f=kT;k % PA, PB, PC, PD, PE, PF rFkk PG ;

thok % MN ; pki %  BAG, NCDE  bR;kfn

(c) dsUnz % Q ; O;kl % AB ; thok % CD, EF ; f=kT;k % QA, QB ; pki %

 EAC, ACF bR;kfnA

v/Zo`Ùk % ACFDB, AEB ; v/Zo`Ùkkdkj {ks=k % AEBQA ; ACFDBQA

(d) dsUnz % R ; f=kT;k % RF, RG, RD, RC ; O;kl % CD ; thok % CE, DE ;

pki % BDA  bR;kfn

v/Zo`Ùk % CFGBD, DAEC ; v/Zo`Ùkkdkj {ks=k % CFGBDRC, CEADRC

2- (a) 2-5 lseh (b) 8 lseh (c) 14-4 lseh

vkb, vH;kl djsa

1- (a) dsoy ,d (b) lcls yach (c) nqxquk (d) thok

(e) O;kl (f) ledks.k

2- (a) 9 lseh (b) 10-5 lseh (c) 12 lseh

4. PQ
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15

lok±xle rFkk lefer vkÑfr;k¡

vius nSfud thou esa] gesa ,slh vusd oLrq,a feyrh gSa] ftuds vkdkj vkSj eki leku gksrs
gSaA tSls&,d gh daiuh ds CysM] ,d gh czkaM ds fcLdqV vkfnA ,slh oLrq,a lok±xle
(Congruent) dgykrh gSaA gesa dqN ,slh Hkh vkÑfr;ka feyrh gSa] tSls fp=k 15-1 esa nh gSaA

(i) rktegy dk fp=k (ii) frryh dk fp=k

fp=k 15.1

budks ge ,d ,slh js[kk ds vuqfn'k eksM+ ldrs gSa] rkfd vkÑfr dk ,d Hkkx] 'ks"k Hkkx
dks iwjk&iwjk <d ysrk gSA ,slh vkÑfr;ka lefer vkÑfr;ka (Symmetric figures)
dgykrh gSaA

bl ikB ls ge lh[ksaxs %

 lok±xle vkÑfr;ksa ds ckjs esa

 f=kHkqt dh lok±xlerk ds SSS, SAS, ASA vkSj RHS fu;eksa ;k izfrca/ksa ds ckjs esa

 lefer vkÑfr;ksa] fo'ks"k :i ls js[kk (;k jSf[kd) lefefr okyh vkÑfr;ksa ds ckjs esa

 lefer vkÑfr;ksa dh lefer v{kksa ds ckjs esa

15.1 lok±xlerk

fp=k 15-2 esa nh gqbZ vkÑfr;ksa F1 vkSj F2 dks nsf[k,] buesa ls F1 dks dkVdj fudky
yhft, rFkk F2 ij j[kus dk iz;kl dhft,A vki ik,axs fd vkÑfr F1 vkÑfr F2 dks
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iwjk&iwjk <d ysrh gSA vFkkZr~ bu nksuksa vkÑfr;ksa ds
vkdkj vkSj eki leku gSaA nwljs 'kCnksa] vkÑfr;ka F1

vkSj F2 lok±xle gSaA

lok±xlerk tkap djus dh ;g fof/ vè;kjksi.k
(Super-position) fof/ dgykrh gSA vè;kjksi.k }kjk] vki tkap dj ldrs gSa fd fp=k
15-3 esa (i) esa nh vkÑfr;ka lok±xle ugha gSa] ijarq (ii) esa nh vkÑfr;ka lok±xle gSaA
lok±xlerk n'kkZus ds fy, fpUg (≅) dk iz;ksx fd;k tkrk gSA bl izdkj F1 ≅ F2 vkSj B1

≅ B2 gSA

fp=k 15.3

15.2 f=kHkqtksa dh lok±xlerk

fp=k 15-4 esa fn, nksuksa f=kHkqtksa ABC vkSj
DEF ij fopkj dhft,A f=kHkqt DEF
dks dkVdj fudky yhft, vkSj bls f=kHkqt
ABC ij j[kus dk iz;kl dhft,A vki
ns[ksaxs fd f=kHkqt DEF f=kHkqt ABC dks
rc iwjk&iwjk <d ysrk gS] tc 'kh"kZ D 'kh"kZ A ij iM+rk gS] 'kh"kZ E 'kh"kZ B ij iM+rk gS
rFkk 'kh"kZ F 'kh"kZ C ij iM+rk gS (fp=k 15-5) ge dgrs gSa fd laxrrk ABC ↔ DEF ds
lkFk f=kHkqt ABC f=kHkqt DEF ds lok±xle gSA bls
lkadsfrd :i esa ΔABC ≅ ΔDEF fy[krs gSaA bls
ΔABC ≅ ΔEDF ;k ΔABC ≅ ΔFDE fy[kuk lgh
ugha gksxkA fp=k 15-5 ls vki ns[k ldrs gSa fd AB
= DE, BC = EF, CA = FD, ∠A = ∠D, ∠B =
∠E  vkSj ∠C = ∠F gSA

laxrrk ABC ↔ DEF esa] AB vkSj DE nksuksa f=kHkqtksa dh laxr Hkqtk,a dgykrh gSaA blh
izdkj] BC vkSj EF laxr Hkqtk,a gSa ∠B vkSj ∠E laxr dks.k gSa] bR;kfnA vFkkZr~ nksuksa
lok±xle f=kHkqtksa ABC vkSj DEF ds lHkh laxr N% vo;o (;k vax) ijLij cjkcj gSaA

15.3 f=kHkqtksa dh lok±xlerk ds fu;e ;k izfrca/

nks f=kHkqtksa dh lok±xlerk dh tkap djus ds fy,] ;g vko';d ugha gS fd ge lnSo muds
N% vo;oksa (rhu dks.k vkSj rhu Hkqtkvksa) ;k Hkkxksa dh lekurk dh tkap djsaA nks f=kHkqtksa dh

fp=k 15.2

fp=k 15.4

fp=k 15.5
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lok±xlerk ds fy,] ge fuEufyf[kr fu;eksa }kjk mudh lok±xlerk dh tkap dj ldrs gSa]
ftuesa muds dsoy rhu laxr Hkkxksa dh vko';drk gksrh gS%

(i) Hkqtk&Hkqtk&Hkqtk (SSS) lok±xlerk fu;e % nks f=kHkqtksa ABC vkSj DEF dh jpuk
bl izdkj dhft, fd AB = DE = 7 lseh] BC = EF = 5 lseh vkSj CA = FD = 4 lseh
gks (fp=k 15-6)A bu nksuksa f=kHkqtksa esa] ,d f=kHkqt dh rhuksa Hkqtk,a nwljs f=kHkqt dh laxr
Hkqtkvksa ds cjkcj gSaA vc ΔDEF dks dkVdj ΔABC ij j[kus dk iz;kl dhft,A vki
ns[ksaxs fd laxrrk ABC ↔ DEF ds f=kHkqt DEF f=kHkqt ABC dks iw.kZr;k <d ysrk gSA
vr% ΔABC ≅ ΔDEF gSA ;fn ge ,sls vU; f=kHkqtksa ds ;qXe [khapsa rks Hkh gesa ;gh ifj.kke
izkIr gksrk gSA vr%] ;fn fdUgha nks f=kHkqtksa esa] ,d f=kHkqt dh rhuksa Hkqtk,a nwljs f=kHkqt
dh rhuksa Hkqtkvksa ds cjkcj gks rks nksuksa f=kHkqt lok±xle gksrs gSaA bls f=kHkqtksa dk
Hkqtk&Hkqtk&Hkqtk (SSS) lok±xlerk fu;e ;k izfrca/ dgrs gSaA

fp=k 15.6

(ii) Hkqtk&dks.k&Hkqtk (SAS) lok±xlerk fu;e % nks f=kHkqtksa ABC vkSj PQR dh jpuk
bl izdkj dhft, fd AB = PQ = 6 lseh] ∠A = ∠P = 50° vkSj AC = PR = 5 lseh
gS (fp=k 15-7)A ;gka ,d f=kHkqt dh nks Hkqtk,a vkSj muds varxZr dks.k Øe'k% nwljs f=kHkqt
dh laxr nks Hkqtkvksa vkSj muds varxZr dks.k ds cjkcj gSaA vc ΔPQR dks dkVdj ΔABC

ij j[kus dk iz;kl dhft,A vki ns[ksaxs fd laxrrk ABC ↔ PQR ds varxZr f=kHkqt PQR

f=kHkqt ABC dks iw.kZr;k <d ysrk gSA vr% ΔABC ≅ ΔPQR gSA ,sls vU; f=kHkqtksa dks
[khapus ij Hkh gesa ;gh ifj.kke izkIr gksxkA vr% ;fn fdUgha nks f=kHkqtksa esa] ,d f=kHkqt dh
nks Hkqtk,a vkSj muds varxZr dks.k Øe'k% nwljs f=kHkqt dh nks laxr Hkqtkvksa vkSj muds
varxZr dks.k ds cjkcj gks rks nksuksa f=kHkqt lok±xle gksrs gSaA bls f=kHkqtksa dk Hkqtk&dks.k&Hkqtk
(SAS) lok±xlerk fu;e ;k izfrca/ dgrs gSaA

fp=k 15.7

(iii) dks.k&Hkqtk&dks.k (ASA) lok±xlerk fu;e % nks f=kHkqtksa PQR vkSj DEF dh
jpuk bl izdkj dhft, fd QR = EF = 5 lseh] ∠Q = ∠E = 50° rFkk  ∠R = ∠F =

60° gks (fp=k 15-8)A ;gka ,d f=kHkqt ds nks dks.k vkSj mudh varxZr Hkqtk Øe'k% nwljs
f=kHkqt ds nks laxr dks.k vkSj mudh varxZr Hkqtk ds cjkcj gSaA vc ΔDEF dks dkVdj
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ΔPQR ij ij[kus dk iz;kl dhft,A vki ns[ksaxs fd laxrrk PQR ↔ DEF ds varxZr
f=kHkqt DEF f=kHkqt PQR dks iw.kZr;k <d ysrk gSA vr% ΔPQR ≅ ΔDEF gSA ,sls vU;
f=kHkqtksa ds ;qXeksa dks [khapus ij Hkh gesa ;gh ifj.kke izkIr gksxkA vr% ;fn fdUgha nks f=kHkqtksa
esa] ,d f=kHkqt ds nks dks.k vkSj mudh varxZr Hkqtk Øe'k% nwljs f=kHkqt ds nks laxr
dks.k vkSj mudh varxZr Hkqtk ds cjkcj gks rks nksuksa f=kHkqt lok±xle gksrs gSaA bls
f=kHkqtksa dk dks.k&Hkqtk&dks.k (ASA) lok±xlerk fu;e ;k izfrca/ dgrs gSaA

fp=k 15.8

(iv) ledks.k&d.kZ&Hkqtk (RHS) lok±xlerk fu;e % nks ledks.k f=kHkqtksa PQR vkSj
XYZ dh bl izdkj jpuk dhft, fd ∠Q = ∠Y = 90°] d.kZ PR = d.kZ XZ = 6 lseh
vkSj Hkqtk QR = Hkqtk YZ = 4 lseh gks (fp=k 15-9)A ;gka ,d ledks.k f=kHkqt dk d.kZ
vkSj ,d Hkqtk Øe'k% nwljs ledks.k f=kHkqt ds d.kZ vkSj ,d Hkqtk ds cjkcj gSaA vc ΔXYZ

dks dkVdj ΔPQR ij j[kus dk iz;kl dhft,A vki ns[ksaxs fd laxrrk PQR ↔ XYZ ds
varxZr f=kHkqt XYZ f=kHkqt PQR dks iw.kZr;k <d ysrk gSA vr% ΔPQR ≅ ΔXYZ gSA ,sls
vU; ledks.k f=kHkqtksa ds ;qXeksa dks [khapus ij Hkh vki blh ifj.kke ij igqpsaxsA vr% ;fn
fdUgha nks ledks.k f=kHkqtksa esa] ,d f=kHkqt dk d.kZ vkSj ,d Hkqtk Øe'k% nwljs f=kHkqt
ds d.kZ vkSj ,d Hkqtk ds cjkcj gksa rks nksuksa ledks.k f=kHkqt lok±xle gksrs gSaA bls
f=kHkqtksa dk ledks.k&d.kZ&Hkqtk (RHS) lok±xlerk fu;e ;k izfrca/ dgrs gSaA

fp=k 15.9

mnkgj.k 15-1 % fp=k 15-10 esa] AB = AC vkSj ∠BAD =

∠CAD gSA D;k ΔABD ≅ ΔACD  gS\ ;fn gka rks fdl fu;e }kjk
vkSj D;ksa\

gy % gka] D;ksafd ΔABC vkSj ΔACD esa] AB = AC (fn;k gS)]
∠BAD = ∠CAD (fn;k gS) rFkk AD = AD (mHk;fu"B Hkqtk)

vr% SAS fu;e }kjk ΔABD ≅ ΔACD gSA
fp=k 15.10
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mnkgj.k 15-2 % fp=k 15-11 dks nsf[k,] ftlesa f=kHkqtksa ds ;qXeksa ds cjkcj Hkkx leku
fpUgksa ls n'kkZ, x, gSaA crkb, fd fdl fu;e }kjk f=kHkqt lok±xle gSaA lkFk gh] bUgsa
lkadsfrd :i esa Hkh fyf[k,A

fp=k 15.11

gy % (i) esa] PR = DE, PQ = DF rFkk QR = EF gSA vr% laxrrk PQR ↔ DFE gSA
vr% SSS lok±xlerk fu;e }kjk ΔPQR ≅ ΔDFE gSA

(ii) esa] AO = QO, BO = PO rFkk ∠AOB = ∠QOP ('kh"kkZfHkeq[k dks.k)

vr%] SAS lok±xlerk fu;e }kjk ΔAOB ≅ ΔQOP gSA

ns[ksa vkius fdruk lh[kk 15.1

1- fjDr LFkkuksa dks Hkfj,%

ΔABC ≅ ΔQPR esa]

(i) AB = ............ (ii) BC = ...............

(iii) ∠C = ........ gSA

2- fp=k 15-12 esa] PQ = PR vkSj PS ⊥ QR gSA D;k
ΔPSQ ≅ ΔPSR gS\

;fn gka] rks fdl fu;e }kjk\

15.4 lefefr (Symmetry)

fp=k 15-13 esa nh gqbZ vkÑfr;ksa dks nsf[k,A

fp=k 15.13

fp=k 15.12
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vkÑfr (i) dks ;fn vki fcUnqfdr js[kk ds vuqfn'k eksM+sa rks vkÑfr dk ,d Hkkx nwljs Hkkx
dks iw.kZr;k <d ysrk gSA vr% vkÑfr (i) fcUnqfdr js[kk ds lkis{k lefer gSA

fcUnqfdr js[kk bldh lefer v{k ;k lefer js[kk gSA blh izdkj] vkÑfr (ii) Hkh fcUnqfdr
js[kk ds lkis{k lefer gS] ijarq vkÑfr (iii) lefer ugha gS] D;ksafd ge dksbZ ,slk js[kk ugha
izkIr dj ldrs] ftlds vuqfn'k vkÑfr dks eksM+us ij ,d Hkkx nwljs Hkkx dks iw.kZr;k <d
ysA ,slh vkÑfr vlefer vkÑfr dgykrh gSaA

15.5 lefer v{k ;k js[kkvksa dh la[;k

fofHkUu vkÑfr;ksa esa] lefer v{kksa ;k lefer js[kkvksa dh la[;k fHkUu&fHkUu gks ldrh gSa
(fp=k 15-14)A

fp=k 15.14

vkÑfr (i) ,d vk;r gSA bldh nks lefer v{k gSaA vkÑfr (ii) ,d lef}ckgq f=kHkqt gSA
bldh dsoy ,d lefer v{k gSA vkÑfr (iii) ,d oxZ gSA bldh pkj lefer v{k gSaA

mnkgj.k 15-3 % fp=k 15-15 dks nsf[k,A

fp=k 15.15

(a) fp=k esa] dkSu&dkSu lh vkÑfr;ka lefer gSa rFkk dkSu&dkSu lh vlefer gSa\

(b) lefer vkÑfr;ksa esa] lefer v{kksa dh la[;k,a D;k gSa\

gy % lefer % (i)] (ii) vkSj (iv)

vlefer % (iii)

(i) ,d leckgq f=kHkqt gS] blesa lefer v{kksa dh la[;k rhu gSA

(ii) ,d o`Ùk gSA blesa izR;sd O;kl lefer v{k gSA vr% lefer v{kksa dh la[;k] vla[;k
;k vifjfer gSA

(iv) ,d lef}ckgq leyac gSA bldh dsoy lefer v{k gSA
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ns[ksa vkius fdruk lh[kk 15.2

1- fp=k 15-16 esa] lefer rFkk vlefer vkÑfr;ksa dh igpku dhft,A lefer vkÑfr;ksa
dh lefer v{kksa dh la[;k,a Hkh fyf[k,A

fp=k 15.16

vkb, nksgjk,a

 leku vkdkj vkSj leku eki okyh vkÑfr;ka lok±xle vkÑfr;ka dgykrh gSaA lok±xlerk
ds fy,] ^≅* fpUg dk iz;ksx fd;k tkrk gSA

 nks f=kHkqtksa dh lok±xlerk dh tkap fuEu fu;eksa }kjk dh tk ldrh gS%

(i) SSS lok±xlerk fu;e (ii) SAS lok±xlerk fu;e

(iii) ASA lok±xlerk fu;e (iv) RHS lok±xlerk fu;e

 ;fn fdlh vkÑfr ds fy, ,d js[kk ,slh izkIr gks tk, fd mlds vuqfn'k vkÑfr dks
eksM+us ij mldk ,d Hkkx nwljs Hkkx dks iw.kZr;k <d ys rks og vkÑfr ml js[kk ds
lkis{k lefer vkÑfr dgykrh gS] vU;Fkk og vlefer vkÑfr dgykrh gSA og js[kk
vkÑfr dh lefer v{k ;k lefer js[kk dgykrh gSA

 fofHkUu vkÑfr;ksa esa lefer v{kksa dh la[;k,a fHkUu&fHkUu gksrh gSaA

vkb, vH;kl djsa

1- fp=k esa] lok±xle f=kHkqtksa dks igpkfu, rFkk lok±xlerk fu;e crkrs gq,] mUgsa lkadsfrd
:i esa fyf[k,%
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2- uhps fn, fp=k esa] lefer vkSj vlefer vkÑfr;ksa dh igpku dhft,A lefer
vkÑfr;ksa dh lefer v{kksa dh la[;k,a Hkh crkb,A

mÙkjekyk

ns[ksa vkius fdruk lh[kk 15-1

1- (i) QP (ii) PR (iii) LR

2- gka] RHS }kjk

ns[ksa vkius fdruk lh[kk 15-2

1- lefer % (i), (ii), (iii)

vlefer % (iv)

lefer v{kksa dh la[;k % (i) esa nks] (ii) esa nks] (iii) esa ,d

vkb, vH;kl djsa

1- (i) lok±xle] ΔPQR ≅ ΔXYZ (SAS) (ii) ugha

(iii) lok±xle ΔABC ≅ ΔADE (ASA) (iv) lok±xle] ΔPQR ≅ ΔTUS (RHS)

2- lefer % (i), (iii), (iv), (v) vkSj (vi)

vlefer % (ii) vkSj (vii)

lefer v{kksa dh la[;k % (i) esa ,d] (iii) esa ,d] (iv) esa ikap] (v) esa ,d vkSj (vi)

esa ,dA
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ekWM~;wy V

{ks=kfefr ,oa lkaf[;dh

{ks=kfefr

vki can lery vkÑfr;ksa] tSls&f=kHkqtksa] vk;rksa] oxks±] prqHkqZtksa] o`Ùkksa bR;kfr ls ifjfpr gSaA
vki Bkslksa ?kukHk rFkk ?ku bR;kfn ls Hkh ifjfpr gSaA lery vkÑfr;ksa ds ifjeki rFk {ks=kiQy
fudkyus ds rjhds rFkk Bksl vkÑfr;ksa ds i`"B {ks=kiQy rFkk vk;ru (?kuiQy) fudkyus ds
rjhdksa dk vè;;u ^{ks=kfefr* ds varxZr vkrk gSA

{ks=kfefr ds Kku rFkk rjhdksa ds fo"k; esa tkudkjh vke O;fDr;ksa] fo'ks"kr;k losZ;jksa]
vkfdZVSDVksa] bathfu;jksa] dkjhxjksa bR;kfn ds fy, vfr ykHknk;d gSA

gekjs nSfud thou esa ,slh dbZ fLFkfr;ka vkrh gSa] tc gesa fuEu Kkr djuk iM+rk gS%

1- dejs dh pkjksa nhokjksa dh lisQnh djokus ds fy, mldk {ks=kiQy

2- iykLVj djkus ds fy, Nr dk {ks=kiQy

3- ckM+ yxkus ds fy, dVhyh rkj dh yackbZ

4- iQ'kZ ij yxkus ds fy, Vkbyksa dh la[;k

5- fofHkUu izdkj ds crZuksa dh èkkfjrk (Capacity)

;g dqN ,slh fLFkfr;ka gSa] tgka {ks=kfefr dk vuqiz;ksx nSfud thou esa vkrk gSA ;g ekWM~;wy
f'k{kkfFkZ;ksa dks bl izdkj ds rjhdksa (Skills) dks fl[kkus esa lgk;rk djsxkA

bl ekWM~;wy esa vki lh[ksaxs fd fdl izdkj&

 lery vkÑfr;ksa] tSls&f=kHkqtksa] vk;rksa] oxks±] lekarj prqHkqZtksa bR;kfn dk ifjeki rFkk
{ks=kiQy Kkr fd;k tkrk gSA

 ?kukHk rFkk ?ku bR;kfn Bkslksa ds ì"Bksa] 'kh"kks± rFkk Hkqtkvksa dh la[;k Kkr dh tk ldrh gSA

 ?kukHk rFkk ?ku bR;kfn Bkslksa dk i`"B {ks=kiQy rFkk vk;ru Kkr fd;k tkrk gSA
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lkaf[;dh

vk/qfud lekt esa lkaf[;dh dh vge~ Hkwfedk gSA ;fn vkius] fdlh ns'k dh turk ds
lk{kjrk Lrj] fdlh izns'k dh o"kZ Hkj esa vukt dh vko';drk vFkok fdlh tulewg dh
izfr O;fDr vk; dk vè;;u djuk gks rks vkidks lkaf[;dh fo"k; ds iz;ksx dh vko';drk
gksxhA xf.kr dh bl 'kk[kk dk ewy ml le; ls gS] tc lekt dks fu;fer djus ds fy,
ljdkjh ra=k dk izkjaHk gqvkA ljdkj dks fdlh ns'k ds mu lHkh ys[kksa dks j[kus dh
vko';drk gksxh] ftUgsa fdlh ns'k dh fodkl] fo'ks"k :i ls vkfFkZd fodkl dh ;kstuk
cukus ds fy, iz;ksx esa ykuk iM+rk gSA

bl ekWM~;wy esa vkidk ifjp;] lkaf[;dh ds ekSfyd rRoksa tSls&vkadM+ksa] izkFkfed vkSj f}rh;
vkadM+ksa] mudk izn'kZu vkSj muls fu"d"kZ fudkyus ls djok;k tk,xkA

vki] ;FkkizkIr vkadM+s bdV~Bs djuk] budk oxhZdj.k djuk] bUgsa naMkjs[k vkSj ckjackjrk
lkj.kh ds :i esa fu:fir djuk lh[ksaxsA
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16

lery vkÑfr;ksa dk {ks=kiQy

nSfud thou esa gesa fuEufyf[kr izdkj ds iz'uksa ds fo"k; esa tw>uk iM+rk gS%

(i) IykVksa dk {ks=kiQy Kkr djuk

(ii) ,d dejs dh pkjksa nhokjksa dk {ks=kiQy Kkr djuk

(iii) vk;krdkj vFkok o`Ùkkdkj ikdks± dh ckmaMªh dh yackbZ Kkr djuk

(iv) f=kHkqtkdkj] vk;rkdkj] lekarj prqHkqZtkdkj oLrqvksa dk ifjeki rFkk {ks=kiQy Kkr
djukA

;g lc] ,d&nwljs ls blfy, lacafèkr gS fd ge fdl izdkj vk;rkdkj] f=kHkqtkdkj rFkk
o`Ùkkdkj dk ifjeki rFkk {ks=kiQy Kkr djrs gSaA

bl ikB ls vki lh[ksaxs %

 lery {ks=kksa ds ifjeki rFkk {ks=kiQyksa dh ifjdYiuk ds fo"k; esa

 {ks=kiQy ds ekiu esa ekud ek=kd

 lery vkÑfr;ksa ds ifjeki rFkk {ks=kiQyksa dks Kkr djus ds rjhds Kkr djuk] tSls&

& f=kHkqt

& vk;r

& oxZ

& lekarj prqHkqZt

 o`Ùk ds ifjeki rFkk {ks=kiQy Kkr djus ds rjhds Kkr djukA

ge mijksDr dk nSfud thou esa vuqiz;ksx Hkh lh[ksaxsA

16-1 {ks=kiQy

fp=k 16-1 esa nh xbZ vkÑfr;ksa dks nsf[k,&

buesa ls dkSu&lh vkÑfr cM+h gS\
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ge ;g ns[kdj gh dg ldrs gSa fd vkÑfr B] vkÑfr
A ls cM+h gS] D;ksafd vkÑfr B }kjk ry dk f?kjk {ks=k
vkÑfr A }kjk f?kjs {ks=k ls cM+k gSA

blh izdkj fp=k 16-2 esa vkÑfr;ksa C rFkk D esa ls ge
dg ldrs gSa fd vkÑfr D] vkÑfr C ls cM+h gS]
D;ksafd ;g vkÑfr C dh rqyuk esa ry dk vfèkd {ks=k
?ksjrh gSA

fp=k 16-3 esa vfu;fer vkÑfr;ksa E rFkk F dks ns[ksaA
;g dguk fd buesa ls dkSu&lh vkÑfr cM+h gS] tjk
dfBu gSA bldk mÙkj fuEufyf[kr iz'u ds mÙkj esa
fufgr gS%

fp=k 16-3

buesa ls dkSu&lh vkÑfr ry dk vfèkd Hkkx ?ksjrh gSA D;k vc ge dg ldrs gSa fd can
lery vkÑfr }kjk ry ds f?kjs {ks=k dk eki mldk {ks=kiQy gSA

16-2 ,d lery {ks=k dk {ks=kiQy

;kn dhft, fd lery vkÑfr;ka] tSls&f=kHkqt] vk;r] oxZ bR;kfn dks js[kh; (Rectilinear)

vkÑfr;ka dgk tkrk gS] D;ksafd og js[kk[kaMksa ls cuh gksrh gSaA

,d js[kh; vkÑfr dks ljy dgk tkrk gS]
tcfd mldh dksbZ nks Hkqtk,a lk>s vafre
fcanqvksa ds flok, vkSj dgha u feyrh gksaA
mnkgj.k ds rkSj ij fp=k 16-4 esa (i) ljy
js[kh; vkÑfr gS] tcfd (ii) ugha gSA

;fn fdlh vkÑfr dh lhek (ckmaMªh) ij
fLFkr fdlh Hkh fcanq ls pyuk 'kq: djds
mldh lhek ds lkFk&lkFk pyrs gq, okil
mlh fcanq ij igqap tkrs gSa rks ml vkÑfr
dks can vkÑfr dgrs gSaA

fp=k 16-4

fp=k 16-1

fp=k 16-2
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fp=k 16-5 esa (iii) ,d can js[kh; vkÑfr gS]
tcfd (iv) ugha gSA

,d vk;r ABCD ,d dkxt ij cukb, rFkk
mlds }kjk f?kjs {ks=k dks Nk;kafdr dhft,A Nk;kafdr
{ks=k dks vk;rkdkj {ks=k dgk tkrk gS (nsf[k, fp=k
16-6)A

blh izdkj] ,d f=kHkqt ABC dkxt ds VqdM+s ij
cukb, rFkk mlds }kjk f?kjs {ks=k dks Nk;kafdr dhft,A Nk;kafdr {ks=k (vi) dks f=kHkqtkdkj
{ks=k dgk tkrk gSa (nsf[k, fp=k 16-7)

fp=k 16-6 fp=k 16-7

blfy, ge dg ldrs gSa fd

,d lkèkkj.k can vkÑfr }kjk f?kjs ry ds {ks=k dks vkÑfr dk {ks=k dgrs gSa rFkk ry ds ml
f?kjs {ks=k dh eki ml vkÑfr dk {ks=kiQy dgykrk gSA

16-3 {ks=kiQy dks ekius ds ekud ek=kd

Lej.k dhft, fd fdlh js[kk[kaM dk eki js[kh; ek=kdksa] tSls&ehVj] lseh] fe-eh- bR;kfn esa
fd;k tkrk gSA blh izdkj fdlh lery {ks=k dk {ks=kiQy ek=kd oxZ ds :i esa fd;k tkrk
gSA ;g ek=kd oxZ 1 eh- Hkqtk] 1 lseh Hkqtk vFkok 1 fe-eh- Hkqtk okyk gks ldrk gSA

fp=k 16-8

fp=k 16-5
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,d vk;r yhft,] ftldh yackbZ 5 lseh rFkk pkSM+kbZ 3 lseh
gSA ge AB dks ikap leku Hkkxksa esa ckaVsa (izR;sd Hkkx 1 lseh
yackbZ dk gks)A blh izdkj AD dks ge rhu leku Hkkxksa esa ckaVsa]
ftlesa ls izR;sd 1 lseh yack gSA bu fcanqvksa dks ;fn ge feyk,a
rks gesa 15 oxZ feyrs gSa] ftlesa ls izR;sd dh Hkqtk 1 lseh gSA
vr% oxZ ,dd }kjk f?kjs ry ds {ks=k dh rqyuk esa vkÑfr
ABCD] 15 xquk ry dk {ks=k ?ksjrh gSA vr% ;fn ge ,d oxZ
,dd dk {ks=kiQy 1 lseh2 ysa rks vk;rkdkj {ks=k ABCD dk
{ks=kiQy 15 lseh2 gSA blh izdkj oxZ PQRS dk {ks=kiQy 9 lseh2 gS (fp=k 16-9 nsf[k,)A

bl izdkj ;fn ,dd oxZ dh Hkqtk 1 eh- vFkok 1 fd-eh- gS rks og 1 eh-2 vFkok 1 fd-
eh-2 {ks=k ?ksjsxkA

16-4 js[kh; vkÑfr;ksa dk ifjeki

fdlh vkÑfr ls f?kjs {ks=k dh lhekvksa ds lkFk&lkFk ,d iwjk pDdj yxkus esa r; dh xbZ
nwjh dks ml vkÑfr dk ifjeki dgrs gSaA bl izdkj f=kHkqt ABC dk ifjeki (AB+BC+CA)

rFkk vk;r ABCD dk ifjeki 2(AB+BC) gS (fp=k 16-10 nsf[k,)A

fp=k 16-10

D;ksafd ifjeki ,d jSf[kd eki gS] blfy, blds eki ds ,dd (bdkbZ) lseh] eh- vFkok
fd-eh- vkfn gks ldrs gSaA

mnkgj.k 16-1% ,d f=kHkqt ABC dk ifjeki Kkr dhft,] ftlesa AB = 5 lseh] BC =

5 lseh rFkk CA = 3 lseh gSA

gy% ABC dk ifjeki = (AB + BC + CA)

= (5 + 7 + 3) lseh

= 15 lseh

mnkgj.k 16-2% ,d leckgq f=kHkqt] ftldh Hkqtk 5 lseh gS] dk ifjeki Kkr dhft,A

gy% ,d leckgq f=kHkqt dh lHkh Hkqtk,a leku gksrh gSaA

fp=k 16-9
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vr% leckgq f=kHkqt dk ifjeki = (Hkqtk + Hkqtk + Hkqtk) ;k 3 × Hkqtk

= 3 × 5 lseh

= 15 lseh

mnkgj.k 16-3% ,d lef}ckgq f=kHkqt dk vkèkkj BC, 6 lseh rFkk leku Hkqtkvksa esa ls ,d
Hkqtk AB, 5 lseh gSA mldk ifjeki Kkr dhft,A

gy % lef}ckgq f=kHkqt ABC dk ifjeki = (BC + 2 × AB) [AB = AC]

= (6 + 2 × 5) lseh

= 16 lseh

ns[ksa vkius fdruk lh[kk 16-1

1- fp=k 16-11 dh vkÑfr;ksa dk {ks=kiQy Kkr dhft,] tcfd izR;sd oxZ 1 oxZ lseh
{ks=kiQy dk gSA

fp=k 16-11

2- fjDr LFkkuksa dks Hkfj,%&

(i) ry dk og Hkkx] tks ,d ljy can vkÑfr }kjk f?kjk gks] mldk ---------- dgykrk
gSA

(ii) ry ds ml {ks=k dh ---------- tks ,d vkÑfr }kjk f?kjk gks ml {ks=k dk {ks=kiQy
dgykrk gSA

(iii) ---------- {ks=kiQy dk ,d ekud ,dd gSA

(iv) fdlh can vkÑfr ds pgqa vksj tkus esa r; dh xbZ dh ---------- dks mldk ifjeki
dgrs gSaA

(v) ,d leckgq f=kHkqt dk ifjeki ---------- gSA
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3- ,d f=kHkqt] ftldh Hkqtk,a 3 lseh] 4 lseh rFkk 5 lseh gSa] dk ifjeki Kkr dhft,A

4- ,d leckgq f=kHkqt] ftldh Hkqtk 8 lseh gS] dk ifjeki Kkr dhft,A

16-5 vkys[k dh lgk;rk ls f=kHkqt dk {ks=kiQy

fp=k 16-12 esa ,d f=kHkqt ABC ,d lseh xzkiQ isij ij cukbZ xbZ gSA ge f=kHkqtkdkj {ks=k
esa iw.kZ oxZ rFkk viw.kZ oxZ fxusaA

iw.kZ oxks± dh la[;k (js[kkafdr) = 12

viw.kZ oxks± dh la[;k = 8

D;ksafd izR;sd viw.kZ oxZ vkèkk oxZ gS

vr% ABC dk {ks=kiQy = (12 + 
1

2
 × 8)lseh2

= 16 lseh2

fp=k 16-13 esa cuh f=kHkqt esa

iw.kZ oxks± dh la[;k = 14

viw.kZ oxks± dh la[;k] tks

vkèks oxZ gSa = 5

vkèks oxZ ls cM+s gSa = 3

vkèks oxZ ls NksVs gSa = 3

ge fuEufyf[kr fu;e dk ikyu djsaxs%

(a) viw.kZ oxZ] tks vkèks ls cM+s gSa] mUgsa iwjk oxZ ekusaxs

(b) viw.kZ oxZ] tks vkèks ls NksVs gSa] NksM+ fn, tk,axs

vr% ABC dk {ks=kiQy = 
1

(14 5 3 1 3 0)
2

+ × + × + ×  lseh2

= (14 + 2-5 + 3) vFkok 19-5 lseh2

bl dkj.k vkys[k }kjk Kkr fd;k {ks=kiQy yxHkx ekuk tkrk gS (dsoy mUgha iz'uksa esa] tgka
dsoy vkèks oxZ rFkk iwjs oxZ vkrs gksa (fp=k 16-12)] ogha {ks=kiQy lnk ,d tSlk feysxk]
vU;Fkk ugha)

fp=k 16-12

fp=k 16-13
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16-6 lw=k dh lgk;rk ls f=kHkqt dk {ks=kiQy

fp=k 16-12 dks fiQj ls ns[ksaA ge ns[krs gSa fd

(i) f=kHkqt ds vkèkkj dh yackbZ 8 lseh gS (;g yackbZ esa 8 oxks± dh yackbZ ftruh gS)

(ii) f=kHkqt dh maQpkbZ 4 lseh gS (AD = 4 lseh)

(i) rFkk (ii) dk xq.kuiQy D;k gSA ;g (8 × 4) vFkok 32 lseh2 gS

vki ns[ksaxs fd ;g f=kHkqt ds Kkr fd, x, {ks=kiQy dk nqxquk gSA

vr% 2 × ABC dk {ks=kiQy = 32 lseh2

vr% ABC dk {ks=kiQy = 16 lseh2 = 
1

2
(BC × AD)

vr% f=kHkqt dk {ks=kiQy = 
1

2
(vkèkkj) × (laxr maQpkbZ)

vkb, vc fp=k 16-13 esa cuh vkÑfr dks nsf[k,%

(i) vkèkkj BC dh yackbZ = 8 lseh

(ii) maQpkbZ AD = 5 lseh

2(ΔABC dk {ks=kiQy) = (8 × 5) lseh2

ΔABC dk {ks=kiQy = 20 lseh2

= 
1

2
BC × AD

D;k ge Åij ds nks mnkgj.kksa ls dg ldrs gSa
fd

f=kHkqt dk {ks=kiQy = 
1

2
 (vkèkkj) × (laxr

maQpkbZ)

ghjks ds lw=k ds iz;ksx ls f=kHkqt dk {ks=kiQy

,d f=kHkqt ABC ftldh Hkqtkvksa ds eki a, b, c gSa] dk {ks=kiQy (Δ)

= s(s a)(s b)(s c)− − −

ftlesa s = 
a b c

2

+ +

fp=k 16-14
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bl lw=k dks xzhd ds xf.krK ghjksu vkiQ ,ysDlsfMª;k ds uke ij ghjks lw=k ds uke ls tkuk
tkrk gSA ;g lw=k Hkkjrh; xf.krKksa czã xqIrk ,oa vk;Z HkV~V us Hkh Kkr fd;k FkkA

vkb,] bl lw=k dh lgk;rk ls ,d ,sls f=kHkqt dk {ks=kiQy Kkr djrs gSa] ftldh Hkqtk,a 25

lseh] 60 lseh ,oa 65 lseh gSaA

eku yhft,] a = 25 ls-eh] b = 60 lseh] c = 65 lseh

∴ s = 
25 60 65

2

+ +
 = 75 lseh

∴ f=kHkqt dk {ks=kiQy = 75(75 25)(75 60)(75 65)− − −

= 75 50 15 10× × ×

= 3 5 5 2 5 5 3 5 2 5× × × × × × × × ×

= 2 2 3 3 5 5 5 5 5 5× × × × × × × × ×

= 2×3×5×5×5 = 750 lseh2

mnkgj.k 16-4 % fp=k 16-14 esa nh xbZ f=kHkqt dk {ks=kiQy Kkr dhft,A

gy % fp=k 16-14 ls ge ikrs gSa fd

iw.kZ oxks± dh la[;k = 6

viw.kZ oxks± dh la[;k] tks

(a) vkèks ls cM+s gSa % 3

(b) vkèks ls NksVs gSa % 3

vr% f=kHkqt dk {ks=kiQy = (6 + 3 × 1 + 3 × 0) lseh2

= 9 lseh2

mnkgj.k 16-5 % ml f=kHkqt dk {ks=kiQy Kkr dhft,] ftldk vkèkkj 9 lseh rFkk m¡QpkbZ
6 lseh gSA

gy % f=kHkqt dk {ks=kiQy = 
1

2
 × vkèkkj × laxr maQpkbZ

 = (
1

2
 × 9 × 6) lseh2

= 27 lseh2
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mnkgj.k 16-6 % ,d f=kHkqt PQR dk vkèkkj Kkr dhft,] tcfd mldk {ks=kiQy 30

lseh2 rFkk maQpkbZ 6 lseh gSA

gy % ekuk ΔPQR dk vkèkkj x lseh gS

vr% 
1

2
 × x × 6 = 30

vFkok x = 10

vFkkZr~ ΔPQR ds vkèkkj dh yackbZ 10 lseh gSA

mnkgj.k 16-7: ,d ,sls Δ ABC dh maQpkbZ AD Kkr dhft,] ftldk {ks=kiQy 112 lseh2

rFkk vkèkkj BC, 32 lseh gSA

gy % ekuk Δ ABC dh maQpkbZ AD, x gS

vr%  
1

2
(32 × x) = 112

vFkok x = 7

vFkkZr~] f=kHkqt ABC dh maQpkbZ AD = 7 lseh

ns[ksa vkius fdruk lh[kk 16-2

1- fp=k 16-15 esa fn[kkbZ xbZ f=kHkqtksa ds {ks=kiQy Kkr dhft,%

fp=k 16-15

2- fn, x, fuEufyf[kr vkadM+ksa ls ABC dk {ks=kiQy Kkr dhft,%

vkèkkj maQpkbZ

(i) 8 lseh 4 lseh

(ii) 16 lseh 2 lseh

(iii) 9 lseh 7 lseh
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3- f=kHkqt ds fy, fuEufyf[kr fjDr LFkkuksa dks Hkfj,%

{ks=kiQy vkèkkj maQpkbZ

(i) 30 lseh2 10 lseh ----------

(ii) 120 lseh2 ---------- 16 lseh

(iii) 50 lseh2 10 lseh ----------

(iv) 90 lseh2 ---------- 18 lseh

4- ghjks ds lw=k ds iz;ksx ls ,d f=kHkqt dk {ks=kiQy Kkr dhft,] ;fn mldh Hkqtk,a 51

ehVj] 52 ehVj ,oa 53 ehVj gSaA

16-7 vk;r dk ifjeki

;kn dhft, fd ,d vk;r ABCD dk ifjeki

= 2(AB+CB)

;fn p vk;r dk ifjeki gS] l yackbZ rFkk w pkSM+kbZ gS rks

P = 2(l + w)

mnkgj.k 16-8 % ,d vk;r dk ifjeki Kkr dhft,] ftldh yackbZ 20 lseh rFkk pkSM+kbZ
8 lseh gSA

gy % vk;r dk ifjeki = 2(l + w)

;gka l = 20 ls-eh] w = 8 lseh

vr%] ifjeki = 2(20+8) lseh

= 56 lseh

mnkgj.k 16-9 % ,d vk;r] ftldk ifjeki 46 lseh rFkk yackbZ 15 lseh gS] dh pkSM+kbZ
Kkr dhft,A

gy % P = 2(l + w)

;gka P = 46 lseh] l = 15 lseh] w = \

∴ 46 = 2(15 + w)

23 = 15 + w

vFkok] w = 8

vr% vk;r dh pkSM+kbZ 8 lseh gSA
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mnkgj.k 16-10 % ml vk;r dh yackbZ Kkr dhft,] ftldk ifjeki 2 eh- 84 lseh rFkk
pkSM+kbZ 30 lseh gSA

gy % ge tkurs gSa fd

P = 2(l + w)

;gka P = 2 eh- 84 lseh = 284 lseh

w = 30 lseh] l = \

∴ 284 = 2(l + 30)

vFkok 142 = l + 30

vFkok l = 112

vr% vk;r dh yackbZ 1 eh- 12 lseh gSA

mnkgj.k 16-11 % ;fn ,d vk;r dh yackbZ mldh pkSM+kbZ ls 10 lseh vfèkd gS rFkk
mldk ifjeki 100 lseh gS rks vk;r dh foek,a Kkr dhft,A

gy% ;gka P = 100 lseh] ;fn pkSM+kbZ = w lseh gS rks yackbZ = (w + 10) lseh

ge tkurs gSa fd P = 2(l + w)

100

2
 = w + w + 10

50 = 2w + 10

vFkok 40 = 2w

vFkkZr~ w = 20

vr% vk;r dh pkSM+kbZ = 20 lseh rFkk yackbZ = 30 lseh

ns[ksa vkius fdruk lh[kk 16-3

1- vk;r ds fy, fuEufyf[kr fjDr LFkkuksa dh iwfrZ dhft,%

ifjeki yackbZ pkSM+kbZ

(i) 120 lseh ---------- 20 lseh

(ii) 60 lseh ---------- 10 lseh

(iii) 100 lseh 30 lseh ----------

(iv) 80 lseh 30 lseh ----------
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2- fdlh [ksr dh ckM+ (Fence) dh dqy yackbZ 30 eh- gSA ;fn ckM+ dh yach Hkqtk 8 eh-
gS] rks NksVh Hkqtk dh yackbZ Kkr dhft,A

3- ,d vk;rkdkj dkyhu dh yackbZ 100 ehVj gS rFkk mldk ifjeki 216 ehVj gSA
dkyhu dh pkSM+kbZ Kkr dhft,A

16-8 ,d oxZ dk ifjeki

ge tkurs gSa fd oxZ ,d fo'ks"k izdkj dk vk;r gS] ftlesa yackbZ rFkk pkSM+kbZ leku gksrh
gSA

vr% oxZ dk ifjeki = 2(l + l) = 4- l = oxZ dh Hkqtk dk pkj xquk

mnkgj.k 16-12 % ,d oxkZdkj dSje cksMZ] ftldh izR;sd Hkqtk 90 lseh gS] dk ifjeki
Kkr dhft,A

gy % dSje cksMZ dk ifjeki = (4 × 90) lseh

      = 360 lseh

mnkgj.k 16-13 % ,d oxkZdkj ikdZ] ftldh
Hkqtk 10 eh- gS] ds vanj dh vksj pkjksa vksj 1
eh- pkSM+h lM+d gS (tSlkfd fp=k 16-16 esa
fn[kk;k x;k gS) ml daVhyh rkj dh yackbZ
Kkr dhft, tks ABCD rFkk PQRS dks ckM
yxk ldsA

gy % PQRS dk ifjeki = 4 × 10 eh-

  = 40 eh-

DC = (10 μ 2) eh-

       = 8 eh-

vr% ABCD dk ifjeki = (4 × 8) eh-

 = 32 eh-

∴ rkj dh dqy yackbZ = 40 eh- + 32 eh- = 72 eh-

16-9 ,d vk;r rFkk oxZ dk {ks=kiQy

vkb, fiQj ls vkÑfr 16-8 dks nsf[k,A geus vkys[k }kjk Kkr fd;k Fkk fd vk;r ABCD

dk {ks=kiQy 15 lseh2 gSA

fp=k 16-16
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vkb, nsf[k, fd vk;r dh yackbZ fdrus ,dd gSA ;g 5 lseh gSA blh izdkj vk;r dh
pkSM+kbZ 3 lseh gSA

5 rFkk 3 dh xq.kk fdruh gSA ;g 15 gS

vr% ge dgrs gSa fd

vk;r dk {ks=kiQy = (yackbZ × pkSM+kbZ)

vr% oxZ dk {ks=kiQy = yackbZ × yackbZ

       = (yackbZ)2 vFkok (Hkqtk)2

{ks=kiQy] yackbZ rFkk pkSM+kbZ esa ls fdUgha nks ds Kkr gksus ij rhljk mijksDr lw=kksa dk iz;ksx
djds Kkr fd;k tk ldrk gSA vkb,] bls ge mnkgj.kksa }kjk Li"V djrs gSaA

mnkgj.k 16-14 % ml vk;r dk {ks=kiQy Kkr dhft,] ftldh yackbZ 2 eh- rFkk pkSM+kbZ
50 lseh gSA

gy % ;gka l = 2 eh- = 200 lseh] w = 50 lseh vFkok 
1

2
 eh-

ge tkurs gSa fd A = l × w

= 
1

2
2

 × 
 

 eh-2 vFkok (200 × 50) lseh2

= 1 eh-2 vFkok 10000 lseh2

mnkgj.k 16-15 % 50 lseh Hkqtk okys fdlh oxZ dk {ks=kiQy Kkr dhft,A

gy % ;gka Hkqtk = 50 lseh] A = \

ge tkurs gSa fd ,d oxZ ds fy,

A = (Hkqtk)2

= (50)2 lseh2

= 2500 lseh2

mnkgj.k 16-16 % ml vk;r dh yackbZ Kkr dhft,] ftldk {ks=kiQy 400 lseh2 rFkk
pkSM+kbZ 16 lseh gSA

gy % ;gka A = 400 lseh2] l = \] w = 16 lseh

A = l × w

∴ 400 = l × 16



lery vkÑfr;ksa dk {ks=kiQy

xf.kr 288 288

ekWM~;wy - V
{ks=kfefr ,oa lkaf[;dh

fVIi.kh

vr% l = 
400

16
 = 25

vr% vk;r dh yackbZ 25 lseh gSA

mnkgj.k 16-17 % ,d oxZ dk {ks=kiQy 784 lseh2 gSA mldh Hkqtk Kkr dhft,A

gy % ge oxZ ds fo"k; esa tkurs gSa fd

A = (Hkqtk)2

vFkok 784 = (Hkqtk)2

vr% Hkqtk = 784  = 28

vr% oxZ dh Hkqtk = 28 lseh

mnkgj.k 16-18 % ml oxZ dh Hkqtk Kkr dhft,] ftldk {ks=kiQy 2-25 eh-2 gSA

gy % oxZ ds fo"k; esa

{ks=kiQy = (Hkqtk)2

225

100
 = (Hkqtk)2

vr% Hkqtk = 
225 15

100 10
=  = 1-5

vr% oxZ dh Hkqtk 1-5 eh- gSA

ns[ksa vkius fdruk lh[kk 16-4

1- ,d oxZ ds fy, fjDr LFkkuksa dh iwfrZ dhft,%

ifjeki Hkqtk

(i) ---------- 20 lseh

(ii) ---------- 2 eh-

(iii) 200 lseh ----------

(iv) 1200 lseh ----------

2- oxZ@ vk;r ds fy, fjDr LFkkuksa dh iwfrZ dhft,%
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{ks=kiQy yackbZ pkSM+kbZ

(i) ---------- 40 lseh 15 lseh

(ii) 600 lseh2 30 lseh ----------

(iii) 2500 lseh2 1 eh- ----------

(iv) 600 lseh2 ---------- 15 lseh

(v) ---------- 40 lseh 40 lseh

3- ,d vk;r dh yackbZ] pkSM+kbZ ls 50 lseh vfèkd gSA ;fn vk;r dk ifjeki 500 lseh
gS rks vk;r dh foek,a Kkr dhft,A

4- ,d oxkZdkj jlksbZ cxhps dk {ks=kiQy 625 eh-2 gSA jlksbZ cxhps dh Hkqtk Kkr dhft,A

16-10 lekarj prqHkqZt dk vkys[k }kjk {ks=kiQy

,d lekarj prqHkqZt ABCD lsaVhehVj xzkiQ isij
ij cukb, (nsf[k, fp=k 16-17)A AP ⊥ DC rFkk
CQ ⊥ AB [khafp,A

ΔAPD dk {ks=kiQy = (
1

2
 × 2 × 4) lseh2

     = 4 lseh2

blh izdkj] ΔCQB = 4 lseh2

lekarj prqHkqZt ABCD dk {ks=kiQy

= vk;r APCQ dk {ks=kiQy + APCD dk {ks=kiQy + ΔCQB dk {ks=kiQy

= (24 + 4 + 4) lseh2

= 32 lseh2

DC dh yackbZ = 8 lseh] AP dh yackbZ = 4 lseh

ge ns[krs gSa fd 8 × 4 = 32

vr% lekarj prqHkqZt ABCD dk {ks=kiQy = vkèkkj × laxr maQpkbZ

vk;r DCQR dk {ks=kiQy

= DC × DR

= 8 lseh × 4 lseh = 32 lseh2

fp=k 16-17
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fp=k 16-18

vr% ,d lekarj prqHkqZt rFkk vk;r] tks ,d gh vkèkkj rFkk nks lekarj js[kkvksa ds chp cus
gksa] ds {ks=kiQy leku gksrs gSaA

16-11 lekarj prqHkqZt dk {ks=kiQy

fp=k 16-18 esa cus lekarj prqHkqZt ABCD dk {ks=kiQy

= ΔADC dk {ks=kiQy + ΔACB dk {ks=kiQy

= 
1

2
 DC × h + 

1

2
 AB × h

= 
1

2
 h (DC + AB)

= 
1

2
 h (DC + DC) ...[DC = AB]

= DC × h

= DC × AP

vr% lekarj prqHkqZt dk {ks=kiQy = vkèkkj × laxr maQpkbZ

16-11-1 leyac dk {ks=kiQy

ABCD ,d leyac gS] ftlesa AB || CD

fp=k 16-18-1 esa cus

leyac dk {ks=kiQy

= ΔABD dk {ks=kiQy

+ ΔBCD dk {ks=kiQy

= 
1

2
 × a × h + 

1

2
  × b × h

= 
1

2
 (a + b) × h

blfy,] leyac dk {ks=kiQy =  (lekarj Hkqtkvksa dk ;ksx) × maQpkbZ

vkb, ,d ,sls leyac dk {ks=kiQy Kkr djrs gSa] ftldh lekarj Hkqtk,a Øe'k% 20 lseh ,oa
12 lseh gSa rFkk lekarj Hkqtkvksa ds chp dh nwjh 3 lseh gSA ge tkurs gSa fd leyac dk
{ks=kiQy

fp=k 16-18-1
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= 
1

2
 (lekarj Hkqtkvksa dk ;ksx) × maQpkbZ

= 
1

2
 (20 + 12) × 5 oxZ lseh

= 
1

2
 × 32 × 5 lseh2

= 80 lseh2

mnkgj.k 16-19 % ,d lekarj prqHkqZt] ftldk vkèkkj 5 lseh rFkk laxr maQpkbZ 6 lseh gS]
dk {ks=kiQy Kkr dhft,A

gy % ,d lekarj prqHkqZt dk {ks=kiQy = vkèkkj × laxr maQpkbZ

= (5 × 6) lseh2

= 30 lseh2

mnkgj.k 16-20 % ,d lekarj prqHkqZt dk {ks=kiQy 216 lseh2 gS rFkk mldh ,d Hkqtk dh
yackbZ 32 lseh gSA lekarj prqHkqZt dh laxr maQpkbZ Kkr dhft,A

gy % {ks=kiQy = vkèkkj × maQpkbZ

216 = 32 × maQpkbZ

∴ maQpkbZ = 
216

32
 lseh

= 6-75 lseh

mnkgj.k 16-21 % ,d lekarj prqHkqZt ds vkèkkj dh yackbZ Kkr dhft,] ftldk {ks=kiQy
3000 oxZ eh- rFkk nks cM+h Hkqtkvksa ds chp dh maQpkbZ 30 eh- gS (fp=k 16-19)A

gy % lekarj prqHkqZt dk {ks=kiQy

= vkèkkj × laxr maQpkbZ

ekuk vkèkkj dh yackbZ b gS

∴ b × 30 = 3000

∴ b = 100

vFkkZr~ lekarj prqHkqZt dk vkèkkj 100 eh- yack gSA
fp=k 16-19
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mnkgj.k 16-22 % ,d lekarj prqHkqZt] ftldk vkèkkj 42 eh- gS] dk {ks=kiQy ml f=kHkqt
ds {ks=kiQy ds cjkcj gS] ftldk vkèkkj 63 eh- rFkk maQpkbZ 36 eh- gSA lekarj prqHkqZt dh
maQpkbZ Kkr dhft,A

gy % ekuk lekarj prqHkqZt dh maQpkbZ h gS

∴ lekarj prqHkqZt dk {ks=kiQy = vkèkkj × maQpkbZ

= 42 h ----(i)

f=kHkqt dk {ks=kiQy = 
1

2
 × vkèkkj × maQpkbZ

   = (
1

2
 × 63 × 63) eh-2

   =1134 eh-2 ----(ii)

fn;k gS fd lekarj prqHkqZt dk {ks=kiQy = f=kHkqt dk {ks=kiQy

vr% 42 h = 1134

;k h = 
1134

42
 = 27

vr% lekarj prqHkqZt dh maQpkbZ 27 eh- gSA

ns[ksa vkius fdruk lh[kk 16-5

1- ,d lekarj prqHkqZt ds fy, fjDr LFkkuksa dh iwfrZ dhft,%

vkèkkj maQpkbZ {ks=kiQy

(a) 32 eh- 17 eh- ----------

(b) ---------- 14 eh- 112 eh-2

(c) 1-2 lseh ---------- 1-08 lseh2

(d) 13-5 eh-
1

1
7
 eh- ----------

2- fp=k 16-20 esa fn, gq, lekarj prqHkqZtksa ds {ks=kiQy Kkr dhft, %
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fp=k 16-20

3- fuEufyf[kr leyacksa ds {ks=kiQy Kkr dhft,

lekarj Hkqtkvksa dh yEckb;ka muds chp dh nwjh

(i) 30 eh- ,oa 20 eh- 15 eh-

(ii) 17 lseh ,oa 40 lseh 14-6 lseh

16-12 o`Ùk dh ifjfèk

Lej.k dhft, fd o`Ùk fdlh ry esa ,sls fcanqvksa dk lewg gS] tks ,d fLFkj
fcUnq ls lnk leku nwjh ij jgrs gSaA

fp=k 16-21 esa] O ,d fLFkj fcanq gS] tks o`Ùk dk dsanz gS] OP o`Ùk dh
f=kT;k gS rFkk o`Ùk dh og thok AB tks dsanz O ls gksdj tkrh gSa] mldk
O;kl dgykrh gSA vki ns[k ldrs gSa fd O;kl f=kT;k dk nqxquk gksrk gSA

,d o`Ùk esa dksbZ js[kk[kaM ugha gksrsA vr% ge o`Ùk dk ifjeki ml izdkj Kkr ugha dj ldrs]
ftl izdkj geus js[kh; vkÑfr;ksa] tSls&f=kHkqt] vk;r] oxZ bR;kfn dk ifjeki mudh Hkqtkvksa
dh yackb;ksa dks tksM+dj Kkr fd;k FkkA

fcanq P ls 'kq: djds o`Ùk ij ?kwe dj fiQj fcanq P rd vkus esa r; dh xbZ nwjh dks o`Ùk dh
ifjfèk dgrs gSaA

eki }kjk o`Ùk dh ifjfèk Kkr djuk

,d o`Ùkkdkj oLrq ds pkjksa vksj dldj ,d èkkxk bl izdkj yisfV, fd
èkkxs dk dksbZ fgLlk ,d&nwljs ds Åij u vk,A èkkxs dh yackbZ dks ekfi,A
;g o`Ùk dh ifjfèk dk yxHkx eku n'kkZrh gS (fp=k 16-22)

fp=k 16-21

fp=k 16-22
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vU; fofèk

o`Ùk ij ,d fcanq P vafdr dhft, rFkk mls ,d js[kk ij bl
izdkj ?kqekb, fd og ,d pDdj iwjk dj ys vFkkZr~ fcanq P

fiQj js[kk dks fcanq P ij Li'kZ djs (nsf[k, fp=k 16-23)A

rc PP' dk eki o`Ùk dh ifjfèk dk eku gSA

o`Ùk dh ifjfèk rFkk O;kl esa lacaèk

ijh{k.k % 4 lseh] 6 lseh rFkk 9-5 lseh O;kl ds rhu o`Ùk [khafp,A Åij fn, fdlh Hkh
rjhds ls o`Ùk dh yxHkx ifjfèk dk eki izR;sd ds fy, dhft, rFkk ifj.kke fuEufyf[kr
lkj.kh eas fyf[k, %

Øe la[;k O;kl (d) ifjfèk (c) ifjfèk@O;kl (c ÷÷÷÷÷ d)

1- 4 lseh 12-6 lseh 3-15

2- 6 lseh 19 lseh 3-16

3- 9-5 lseh 30 lseh 3-15

vki ns[ksaxs fd izR;sd ckj 
c

d
 dk eku yxHkx leku gSA c rFkk d dk vuqikr lnk leku

jgrk gS rFkk mls π ls vafdr fd;k tkrk gS

vr% = = πifjf/
O;kl

vFkkZr~] ifjfèk = π × O;kl

= π × 2r] tgka r f=kT;k gS

= 2 π r

vr% ,d o`Ùk dh ifjfèk = 2 × π × f=kT;k

uksV % π ds fo"k; esa vfèkd tkudkjh euksjatudkjh rFkk ykHknk;d gSA cschyksfu;k okfl;ksa

us π dk eku 3 fy;k FkkA izkphu xzhdokfl;ksa us π dk eku 
22

7
 vFkok 3-14 fy;k FkkA

Hkkjrh; xf.krK vk;ZHkV~V (476 A.D. & 550 A.D.) us π dk yxHkx eku 3-1416 fn;k
FkkA vktdy lax.kd (Computer) dh lgk;rk ls geus π dk eku n'keyo ds 5 yk[k
LFkkuksa rd Kkr dj fy;k gSA π dk eku n'keyo ds 20 LFkkuksa rd 3-14159 26535

89793 23846 gS

fp=k 16-23
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vki ;g ns[ksaxs fd ;g la[;k u rks vkorhZ n'keyo gS vkSj u gh lkar n'keyo gSA vr%

π ,d vifjes; la[;k gSA fiQj Hkh x.kuk esa ge π dk yxHkx eku 
22

7
 vFkok 3-14 ysaxsA

π 
22

7
≅  vFkok 3-14

mnkgj.k 16-33 % o`Ùk dh ifjfèk Kkr dhft,] tc mldh

(i) f=kT;k = 3-5 lseh (ii) O;kl = 1-75 lseh (π = 
22

7
 yhft,)

gy % ge tkurs gSa fd ifjfèk = 2 π r

vr% (i)ifjfèk = 
22 7

2
7 2

 × × 
 

 lseh

         = 22 lseh
(ii) ifjfèk = 2 π r

;gka r = 
1.75

2
 lseh = 

7

8
 lseh

vr% ifjfèk = 
22 7

2
7 8

 × × 
 

 lseh

     = 5-5 lseh

16-13 o`Ùk dk {ks=kiQy

fdlh Hkh f=kT;k (r) dk ,d o`Ùk [khafp,A mls 16 cjkcj Hkkxksa
esa ckafV,A

bu 16 o`Ùk[kaMksa dks dkVdj fp=k 16-25 dh rjg tksfM+,A

D;ksafd vkèks o`Ùk[kaM Åij gSa rFkk vkèks uhps] vr% fp=k
16-25 esa cus yxHkx lekarj prqHkqZt dh vkeus&lkeus

dh Hkqtk,a 
1

2
 (2 π r) vFkkZr~ π r gS rFkk maQpkbZ r gS

fp=k 16-25

fp=k 16-24
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vr% o`Ùk dk {ks=kiQy = yxHkx cus lekarj prqHkqZt ds {ks=kiQy ds leku

= π r.r = π  r2

vr% o`Ùk dk {ks=kiQy = π × (f=kT;k)2

mnkgj.k 16-24 % ,d o`Ùkkdkj pVkbZ rFkk oxkZdkj pVkbZ nksuksa dk ifjeki 132 lseh gSA
dkSu&lh vkÑfr vfèkd {ks=kiQy ?ksjrh gS\

gy % (i) oxkZdkj pVkbZ dk ifjeki = 132 lseh

vr% oxkZdkj pVkbZ dh Hkqtk = 33 lseh

oxkZdkj pVkbZ dk {ks=kiQy = (33 × 33) lseh2

   = 1089 lseh2

(ii) o`Ùkkdkj pVkbZ dh ifjfèk = 132 lseh

vr% o`Ùkkdkj pVkbZ dh f=kT;k = 
132

2π  = 
132

2
 × 

7

22
 lseh

         = 21 lseh

o`Ùkkdkj pVkbZ dk {ks=kiQy = π r2

   = 
22

21 21
7

 × × 
 

 lseh2

   = 1386 lseh2

vr% o`Ùkkdkj pVkbZ dk {ks=kiQy vfèkd gSA

ns[ksa vkius fdruk lh[kk 16-6

1- o`Ùk ds fy, fuEufyf[kr fjDr LFkku Hkfj, %

f=kT;k ifjfèk {ks=kiQy

(i) 3-5 lseh ---------- ----------

(ii) 14 lseh ---------- ----------

(iii) ---------- 88 lseh ----------

(iv) ---------- ---------- 2464 lseh2
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2- ml o`Ùkkdkj IysV dh f=kT;k rFkk {ks=kiQy Kkr dhft,] ftldh ifjfèk 77 lseh gSA

3- ,d o`Ùkkdkj IysV dk {ks=kiQy 256 lseh2 gSA mldks fi?kykdj ,d leku {ks=kiQy
okyh oxkZdkj IysV cukbZ tkrh gSA oxkZdkj IysV dk ifjeki rFkk Hkqtk Kkr dhft,A

4- ,d o`Ùkkdkj gkj dh f=kT;k 7 lseh gSA mlesa dqN eksrh fijks, x,
gSa] ftuesa ls izR;sd 2 lseh yackbZ dh txg ?ksjrk gSA ;fn lHkh
eksfr;ksa ds chp dqy 4 lseh txg [kkyh cph gqbZ gks] rks gkj esa
eksfr;ksa dh la[;k Kkr dhft,A

5- ,d o`Ùkkdkj ydM+h dh iQV~Vh dh f=kT;k 14 lseh gSA nwljh ydM+h
dh iQV~Vh vk;rkdkj gS] ftldh yackbZ 25 lseh rFkk pkSM+kbZ 20 lseh gSA nksuksa ydM+h
dh iQfV~V;ksa ls f?kjs gq, {ks=kksa ds {ks=kiQyksa dh rqyuk dhft,A

vkb, nksgjk,a

 ,d ljy can vkÑfr }kjk ry ds ?ksjs x, {ks=k dks mldk {ks=k dgrs gSa rFkk ml {ks=k
dh eki dks ml vkÑfr dk {ks=kiQy dgrs gSaA

 ,d oxZ lseh vFkok ,d oxZ eh- {ks=kiQy dk ekud ,dd gSA

 fdlh vkÑfr dh lhekvksa ds lkFk&lkFk ,d iwjk pDdj yxkus esa r; dh xbZ nwjh dks
vkÑfr dk ifjeki dgrs gSaA

 fdlh f=kHkqt dk ifjeki mldh lHkh Hkqtkvksa ds ekiksa dk ;ksx gSA

 ,d leckgq f=kHkqt dk ifjeki mldh Hkqtk ds eki dk rhu xquk gSA

 f=kHkqt dk {ks=kiQy = 
1

2
 × vkèkkj × laxr maQpkbZ

 vk;r dk ifjeki = 2 (yackbZ + pkSM+kbZ)

 vk;r dk {ks=kiQy = yackbZ × pkSM+kbZ

 oxZ dk ifjeki = 4 × Hkqtk

 oxZ dk {ks=kiQy = (Hkqtk)2

 lekarj prqHkqZt dk {ks=kiQy =  vkèkkj × laxr maQpkbZ

  π = 
or̀ dh ifjf/
or̀ dk O;kl

fp=k 16-26
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 π dk yxHkx eku 3-14 vFkok 
22

7
 gSA

 o`Ùk dh ifjfèk 2 π r gS] tgka r o`Ùk dh f=kT;k gSA

 o`Ùk dk {ks=kiQy = π r2] tgka r o`Ùk dh f=kT;k gSA

vkb, vH;kl dhft,

1- ml f=kHkqt dk ifjeki Kkr dhft,] ftldh Hkqtk,a fuEufyf[kr gSa%

(a) 13-5 lseh] 14-1 lseh] 16-3 lseh

(b) 12 eh-] 14 eh-] 18 eh-

2- leckgq f=kHkqtksa ds ifjeki Kkr dhft,] ftudh Hkqtk fuEufyf[kr gSa%

(a) 5-1 lseh (b) 7-2 fe-eh- (c) 8-25 eh-

3- fuEufyf[kr f=kHkqtksa ds {ks=kiQy Kkr dhft,%

vkèkkj laxr maQpkbZ

(i) 8-5 lseh 5-6 lseh

(ii) 6-8 lseh 3-5 lseh

(iii) 8 eh- 15 eh-

4- fdlh f=kHkqt ds fy, fjDr LFkkuksa dks Hkfj,%

vkèkkj maQpkbZ {ks=kiQy

(a) 18 lseh ---------- 36 lseh2

(b) ---------- 5 eh- 10 eh-2

(c) 2-8 lseh 3-5 lseh ----------

5- ,d vk;r ds fy, fjDr LFkkuksa dks Hkfj,%

yackbZ pkSM+kbZ ifjeki

(i) 8-3 lseh 1-7 lseh ----------

(ii) ---------- 6 eh- 48 eh-

(iii) 37 lseh ---------- 100 lseh
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6- ,d vk;r ds fy, fjDr LFkkuksa dks Hkfj,%

yackbZ pkSM+kbZ {ks=kiQy

(i) 5-5 eh- 4-5 eh- ----------

(ii) 8 eh- ---------- 56 eh-2

(iii) ---------- 15 eh- 270 eh-2

7- ,d oxZ ds fy, fjDr LFkkuksa dks Hkfj,%

(a) Hkqtk ifjeki

(i) 5 eh- ----------

(ii) ---------- 72 eh-

(b) Hkqtk {ks=kiQy

(i) 4 eh- ----------

(ii) ---------- 144 eh-2

8- ,d lekarj prqHkqZt dk {ks=kiQy Kkr dhft,] ftlds vkadM+s fuEufyf[kr gSa%

vkèkkj maQpkbZ

(i) 15 lseh 3-2 lseh

(ii) 8 lseh 22 lseh

(iii) 16 eh- 12 eh-

9- ml o`Ùk dh f=kT;k rFkk {ks=kiQy Kkr dhft,] ftldh ifjfèk%

(i) 4400 eh- gS (ii) 110 lseh gS

10- ml o`Ùk dh f=kT;k rFkk ifjfèk Kkr dhft,] ftldk {ks=kiQy%

(i) 154 lseh2 gS (ii) 616 lseh2 gS

11- ,d xk; ,d vk;rkdkj [ksr] ftldh foek,a 20 eh- × 15 eh- gSa] ds dksus esa 10-5
eh- yach jLlh ls caèkh gSA [ksr ds ckgj xk; fdrus {ks=k ij pj ldrh gS\

12- fdldk {ks=kiQy vfèkd gS vkSj fdruk\

&,d oxZ ftldk ifjeki 44 lseh gS vFkok ,d o`Ùk ftldh ifjfèk 44 lseh gSA



lery vkÑfr;ksa dk {ks=kiQy

xf.kr 300 300

ekWM~;wy - V
{ks=kfefr ,oa lkaf[;dh

fVIi.kh

13- ,d leyac dk {ks=kiQy 372 eh-2 gS vkSj lekarj Hkqtkvksa ds chp dh nwjh 12 ehVj
gSA ;fn ,d lekarj Hkqtk 40 eh- yach gS rks nwljh lekarj Hkqtk dh yackbZ Kkr dhft,A

14- ,d f=kHkqtkdkj [ksr dh Hkqtk,a 165 eh-] 143 eh- rFkk 154 eh- gSaA ghjks ds lw=k dh
lgk;rk ls ml [ksr dk {ks=kiQy Kkr dhft,A

mÙkjekyk

ns[ksa vkius fdruk lh[kk 16-1

1- (i) 16 lseh2 (ii) 24 lseh2 (iii) 16 lseh2

2- (i) {ks=k (ii) eki (iii) ,dd oxZ (iv) nwjh

(v) 3 × leckgq f=kHkqt dh Hkqtk

3- 12 lseh

4- 24 lseh

ns[ksa vkius fdruk lh[kk 16-2

1- (a) 14 oxZ ,dd (b) 
1

12
2
 oxZ ,dd

2- (i) 16 lseh2 (ii) 16 lseh2 (iii) 
63

2
 lseh2

3- (i) 6 lseh (ii) 15 lseh (iii) 10 lseh

4- 1170 ehVj2

ns[ksa vkius fdruk lh[kk 16-3

1- (i) 40 lseh (ii) 20 lseh (iii) 20 lseh

(iv) 10 lseh

2- 7 eh-

3- 8 ehVj
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ns[ksa vkius fdruk lh[kk 16-4

1- (i) 80 lseh (ii) 8 eh- (iii) 50 lseh (iv) 300 lseh

2- (i) 600 lseh2 (ii) 20 lseh (iii) 25 lseh

(iv) 40 lseh (v) 1600 lseh2

3- yackbZ = 150 lseh] pkSM+kbZ = 100 lseh

4- 25 eh-

ns[ksa vkius fdruk lh[kk 16-5

1- (a) 544 eh-2 (b) 8 eh- (c) 0-9 lseh (d) 
3

15
7
 eh-2

2- (i) 260 lseh2 (ii) 40 lseh2 (iii) 56 lseh2 (iv) 109-375 lseh2

3- (i) 375 eh-2 (ii) 416-1 lseh2

ns[ksa vkius fdruk lh[kk 16-6

1- (i) 22 lseh] 
77

2
 lseh2 (ii) 88 eh-] 616 eh-2 (iii) 14 lseh] 616 lseh2

(iv) 28 lseh] 176 lseh

2- f=kT;k = 
49

4
 lseh] {ks=kiQy = 

3773

8
 lseh2

3- 16 ls-eh] 64 lseh

4- 20

5- o`Ùkkdkj 'khV dk {ks=kiQy 616 lseh2 gS] vk;rkdkj 'khV dk {ks=kiQy 500 lseh2 gSA
o`Ùkkdkj 'khV dk {ks=kiQy vk;rkdkj 'khV ls 116 lseh2 vfèkd gSA

vkb, vH;kl dhft,

1- (a) 43-9 lseh (b) 44 eh-

2- (a) 15-3 lseh (b) 21-6 fe-eh- (c) 24-75 eh-

3- (i) 23-8 lseh2 (ii) 11-9 lseh2 (iii) 60 eh-2
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4- (a) 4 lseh (b) 4 eh- (c) 4-9 lseh2

5- (i) 20 lseh (ii) 18 eh- (iii) 13 eh-

6- (i) 24-75 eh-2 (ii) 7 eh- (iii) 18 eh-

7- (A) (i) 20 eh- (ii) 18 lseh

(B) (i) 16 eh-2 (ii) 12 lseh

8- (i) 48 lseh2 (ii) 176 lseh2 (iii) 192 lseh2

9- (i) f=kT;k = 700 eh-] {ks=kiQy = 1540000 eh-2

(ii) f=kT;k = 17-5 lseh] {ks=kiQy = 962-5 lseh2

10- f=kT;k ifjfèk

(i) 7 lseh 44 lseh

(ii) 14 lseh 88 lseh

11- 259-875 eh-2

12- o`Ùkkdkj dk {ks=kiQy oxkZdkj ls 33 lseh2 vfèkd gSA

13- 22 eh-

14- 10164 eh-2
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17

Bkslksa dk vk;ru

vkius ns[kk gS fd cktkj esa csph tkus okyh vfèkdrj oLrq,a Vhuksa] xÙks ds fMCcksa] cDlksa
bR;kfn esa ckaèkh tkrh gSaA ;g lc vfèkdrj vkÑfr esa ?kukHkkdkj gksrh gSaA fiQj gekjs
vklikl dh vfèkdrj oLrq,a&yksgs dh vYekjh] cDls] jsizQhtjsVj vkfn ?kukHk vkÑfr dh
gksrh gSaA vr% gekjs fy, ?kukHk ds ckjs esa tkuuk vko';d gSA fo'ks"kr;k ?kukHkksa dh iQydksa
dh la[;k] i`"Bh; {ks=kiQy rFkk vk;ru dk Kku gekjs fy, ykHkizn gSA

bl ikB ls vki lh[ksaxs %

 ?kukHk ds 'kh"kks±] fdukjksa vkSj i`"Bksa dh la[;k ds ckjs esa

 ?ku dh ?kukHk ds fo'ks"k :i esa igpku

 ?ku vkSj ?kukHk ds i`"Bh; {ks=kiQy Kkr djus ds lw=k

 vk;ru dks Bksl }kjk f?kjs f=kfoe {ks=k ds :i esa

 ?ku vkSj ?kukHk ds vk;ru Kkr djus ds lw=k

 bu ladYiukvksa ij vkèkkfjr ljy iz'u

17-1 ?kukHk ds iQyd

ge vius nSfud thou esa fHkUu&fHkUu oLrq,a] tSls fd cDls] b±Vsa]
ekfpl dh fMCch] pk; ds fMCcs] twrksa ds fMCcs vkfn ns[krs gSaA ;s
lHkh layXu vkÑfr ls feyrh gSaA bUgsa ?kukHk dgrs gSaA

,d ?kukHk ds 6 iQyd gksrs gSa] ftuesa ls izR;sd vk;rkdkj gSA

izR;sd foijhr iQyd lok±xle gSA lcls Åij vkSj uhps ds
iQyd Øe'k% ABCD vkSj EFGH gSaA vU; pkj iQyd EHDA, FGCB, HGCD vkSj
EFBA gSaA

fp=k 17-1



Bkslksa dk vk;ru

xf.kr 304 304

ekWM~;wy - V
{ks=kfefr ,oa lkaf[;dh

fVIi.kh

17-2 ?kukHk ds fdukjs vkSj 'kh"kZ

nks vklUu iQyd ,d js[kk esa feyrs gSaA bl js[kk dks ?kukHk dk fdukjk dgrs gSaA bl izdkj
iQyd ABCD vkSj BCGF fdukjs BC esa fey jgs gSaA blh izdkj iQyd BCGF vkSj
EFGH fdukjs GF esa fey jgs gSaA ,d ?kukHk esa dqy 12 fdukjs gksrs gSaA buds uke gSa %
AE, DH, BF, CG, EF, HG, AB, DC, FG, EH, BC vkSj AD A

nks lgolkuh (vklUu) fdukjs ,d fcanq esa feyrs gSaA bl fcanq dks 'kh"kZ fcanq ;k 'kh"kZ dgrs
gSaA vr% A, B, C, D, E, F, G vkSj H ?kukHk ds 8 'kh"kZ gSaA

vr% ,d ?kukHk ds 8 'kh"kZ vkSj 12 fdukjs gksrs gSaA

17-3 ?ku] ?kukHk ,d fo'ks"k :i esa

,d ?kukHk ftlds lHkh fdukjs cjkcj gksa] ?ku dgykrk gSA vr% ,d ?ku ds lHkh iQyd
oxZ gksrs gSa] tcfd ?kukHk esa dqN vFkok lHkh iQyd vk;r gksrs gSaA

ns[ksa vkius fdruk lh[kk 17-1

1- ?kukHk vkSj ?ku dh nh xbZ vkÑfr;ksa ls muds lHkh iQydksa] fdukjksa vkSj 'kh"kks± ds uke
fyf[k,%

fp=k 17-2

2- nh xbZ vkÑfr dks ns[kdj fuEu iz'uksa ds mÙkj nhft,%

fp=k 17-3
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(i) ABCD ds lekarj iQyd dk uke fyf[k,A

(ii) mu iQydksa ds uke fyf[k,] tks fd iQyd DCGH ds vklUu gksaA

(iii) mu iQydksa ds uke fyf[k,] tks fdukjs AD esa feyrs gksaA

(iv) mu 3 fdukjksa ds uke fyf[k,] tks 'kh"kZ F ij feyrs gksaA

3- fjDr LFkkuksa dh iwfrZ dhft, %

(i) ,d ?kukHk esa fdukjksa dh la[;k ---------- gSA

(ii) ,d ?ku esa iQydksa dh la[;k ---------- gSA

(iii) ,d ?ku esa lHkh 'kh"kZ fcUnqvksa dh la[;k ---------- gSA

17-4 ,d ?kukHk vkSj ?ku dk i`"Bh; {ks=kiQy

;kn dhft, fd ,d ?kukHk ds 6 vk;rkdkj iQyd gksrs gSaA vr% ,d ?kukHk dk i`"Bh;
{ks=kiQy bu 6 iQydksa ds {ks=kiQyksa ds ;ksx ds cjkcj gksrk gSA

nks lekarj iQydksa ABCD vkSj EFGH dk {ks=kiQy = 2 × l × b

blh izdkj lekarj iQydksa ABFE vkSj DCGH dk {ks=kiQy = 2 × b × h

rFkk 'ks"k iQydksa ADHE vkSj BCGF dk {ks=kiQy = 2 × l × h

∴ ?kukHk dk i`"Bh; {ks=kiQy  = 2(lb + bh + lh)

= 2 (yackbZ × pkSM+kbZ + pkSM+kbZ × maQpkbZ + yackbZ × maQpkbZ)

;kn dhft, fd ?ku ,d ?kukHk dk fo'ks"k :i gS]
ftlesa yackbZ] pkSM+kbZ vkSj maQpkbZ lHkh cjkcj gSa rFkk
?ku dh Hkqtk ds cjkcj gSA

vr% ?ku dh i`"Bh; {ks=kiQy = 6 (Hkqtk)2

vkb,] vc ge bu lw=kksa dks mnkgj.kksa }kjk Li"V djsaA

mnkgj.k 17-1 % ,d ?kukHk dh foek,a 8 lseh] 9

lseh vkSj 10 lseh gSaA bldk i`"Bh; {ks=kiQy Kkr
dhft,A

gy % ;gka ij yackbZ = 8 lseh] pkSM+kbZ = 9 lseh vkSj maQpkbZ = 10 lseh

∴ ?kukHk dk i`"Bh; {ks=kiQy = 2(lb + bh + lh)

= 2(8 × 9 + 9 × 10 + 10 × 8) oxZ lseh

= 2(72 + 90+ 80) oxZ lseh

= 484 oxZ lseh

fp=k 17-4
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mnkgj.k 17-2 % ,d ?kukHkkdkj cDls dh foek,a 50 lseh  40 lseh rFkk 30 lseh gSaA 125

#i;s izfr oxZ ehVj dh nj ls cDls esa yxh pknj dk ewY; Kkr dhft,A

gy % vko';d pknj dk {ks=kiQy = cDls dk i`"Bh; {ks=kiQy

= 2(lb + bh + lh)

= 2(50 × 40 + 40 × 30 + 30 × 50) oxZ lseh

= 9400 oxZ lseh

= 0-94 oxZ eh-

∴ pknj dk ewY; = 0-94 × 125 #i;s

= 117-50 #i;s

mnkjg.k 17-3 % ,d ?ku dh Hkqtk 15 lseh yach gSA bldk i`"Bh; {ks=kiQy Kkr dhft,A

gy % ?ku dk i`"Bh; {ks=kiQy = 6l2

= 6 × 15 × 15 oxZ lseh

= 1350 oxZ lseh

ns[ksa vkius fdruk lh[kk 17-2

1- ,d ?ku dk fdukjk fn;k x;k gSA izR;sd ?ku dk i`"Bh; {ks=kiQy Kkr dhft,%

(i) 11 lseh (ii) 2-5 lseh (iii) 5 eh- (iv) 2 eh- 15 lseh

2- ,d rsy ds duLrj dh foek,a 25 lseh] 35 lseh vkSj 45 lseh gSaA duLrj dks jax
djokus ij 5 iSls izfr oxZ lseh dh nj ls D;k [kpZ vk,xk\

3- ,d ?kukHk dk i`"Bh; {ks=kiQy Kkr dhft,A bldh foek,a fuEu gSa % 30 lseh × 10 lseh
× 12-5 lsehA

17-5 vk;ru

ge vius nSfud thou esa fMCcs] Mªe rFkk cksry dh
èkkfjrk Kkr djus dh leL;k dks ns[krs gSaA ;g leL;k,a
buds vk;ru Kkr djus ls lacafèkr gSaA ;gka ij ge
dsoy ?ku vkSj ?kukHk ds vk;ru Kkr djsaxsA

;kn dhft, fd ,d Bksl dk vk;ru ml }kjk ?ksjs gq,
f=kfoe {ks=k dk eki gksrk gSA ftl izdkj geus {ks=kiQy
dh 1 bdkbZ ds fy, 1 oxZ bdkbZ dk iz;ksx fd;k Fkk]
ge vk;ru ds eki dh bdkbZ Kkr djsaxsA

fp=k 17-5
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oxZ dh bdkbZ 1 oxZ ls ladsr ysrs gq,] ge vk;ru dh bdkbZ ,d ?ku bdkbZ ysaxs] 1 ?ku
ftldh izR;sd Hkqtk 1 bdkbZ ysrs gSaA ,d ?ku] ftldh izR;sd Hkqtk 1 lseh gS] 1 ?ku lseh
?ku dgykrk gS rFkk bls 1 lseh3 }kjk O;Dr djrs gSaA blh izdkj ge 1 ehVj okys ?ku dks
1 ?ku eh- ;k 1 eh-3 }kjk fy[krs gSaA

17-6 ,d ?kukHk vkSj ?ku dk vk;ru

layXu vkÑfr esa ,d ?kukHk dks nsf[k,A blesa nks ijr gS] ftlesa izR;sd esa 18 bdkbZ oxZ gSaA
?kukHk dh maQpkbZ 2 lseh gSA vr% blesa 36 bdkbZ ?ku gSaA

?kukHk dk vk;ru = 36 ?ku lseh

;fn ge 6 dks 3 ls rFkk fiQj 2 ls xq.kk dj nsa rks ;gh ifj.kke gesa izkIr gks tkrk gSA

vr% ?kukHk dk vk;ru = l × b × h ?ku bdkbZ

;kn dhft, fd ?ku ,d ?kukHk dk fo'ks"k :i gS] ftlesa

l = b = h = ?ku dh Hkqtk

∴ ?ku dk vk;ru = Hkqtk × Hkqtk × Hkqtk

   = (Hkqtk)3

fp=k 17-6

mnkgj.k 17-4 % ,d ?kukHk ydM+h ds VqdM+s dh yackbZ] pkSM+kbZ vkSj maQpkbZ Øe'k% 10 lseh]
8 lseh vkSj 6 lseh gSaA bldk vk;ru Kkr dhft,A

gy % ge tkurs gSa fd ?kukHk dk vk;ru = l × b × h

ydM+h ds VqdM+s dk vk;ru = (10 × 8 × 6) ?ku lseh

      = 480 ?ku lseh
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mnkgj.k 17-5 % ,d xÙks ds fMCcs dh foek,a (Hkqtk,a) 80 lseh] 40 lseh vkSj 20 lseh
gSaA blesa 10 lseh Hkqtk okys fdrus ?ku cDls j[ks tk ldrs gSa!

gy % xÙks ds fMCcs dk vk;ru = (80 × 40 × 20) ?ku lseh

?ku cDls dk vk;ru = (10 × 10 × 10) ?ku lseh

∴ ?ku cDlksa dh vHkh"V la[;k = 
80 40 20

10 10 10

× ×
× ×  = 64

mnkgj.k 17-6 % ,d ?kukHkkdkj cDls dh yackbZ vkSj pkSM+kbZ Øe'k% 6 lseh vkSj 3 lseh
gSaA ;fn mldk vk;ru 72 ?ku lseh gks rks cDls dh maQpkbZ Kkr dhft,A

gy % vk;ru V = l × b × h

;gka ij V = 72 lseh] l = 6 lseh] b = 3 lseh

∴ 72 = 6 × 3 × h

;k h = 4

∴ cDls dh maQpkbZ = 4 lseh

ns[ksa vkius fdruk lh[kk 17-3

1- ,d ?kukHk dk vk;ru Kkr dhft,] ftlesa%

(i) yackbZ = 10 lseh] pkSM+kbZ = 8 lseh vkSj maQpkbZ = 4 lseh

(ii) yackbZ = 8-5 lseh] pkSM+kbZ = 6-5 lseh vkSj maQpkbZ = 5-5 lseh

(iii) yackbZ = 1-5 eh-] pkSM+kbZ = 25 lseh vkSj maQpkbZ = 15 lseh

2- ,d ?ku dk fdukjk 12 lseh gSA bldk vk;ru Kkr dhft,A

3- nks ?kuksa ds fdukjs 3 lseh vkSj 6 lseh gSaA buds vk;ruksa dh rqyuk dhft,A

vkb, nksgjk,a

 ?kukHk ,slh vkÑfr gS] ftlesa 6 iQyd] 12 fdukjs vkSj 8 'kh"kZ gSaA

 ?kukHk dh yackbZ] pkSM+kbZ vkSj maQpkbZ bldh foek,a dgykrh gSaA

 ?kukHk ftldh yackbZ] pkSM+kbZ vkSj maQpkbZ lHkh cjkcj gksa] ?ku dgykrk gSA

 ,d Bksl }kjk f?kjs f=kfoe {ks=k dk eki mldk vk;ru dgykrk gSA

 1 lseh fdukjs okyk ?ku ftldk vk;ru 1 ?ku lseh gS] vk;ru dh bdkbZ dgykrk gSA
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 bl ikB esa Kkr fd, x, lw=k

(a) ?kukHk dk i`"Bh; {ks=kiQy = 2(l × b + b × h + h × l)

= 2(yackbZ × pkSM+kbZ + pkSM+kbZ × maQpkbZ + maQpkbZ × yackbZ)

(b) ?ku dk i`"Bh; {ks=kiQy = 6l2

= 6(Hkqtk)2

(c) ?kukHk dk vk;ru = l × b × h

= yackbZ × pkSM+kbZ × maQpkbZ

(d) ?ku dk vk;ru = (Hkqtk)3

vkb, vH;kl djsa

1- ,d rj.krky dh yackbZ 20 eh-] pkSM+kbZ 15 eh- vkSj xgjkbZ 8 eh- gSA bldh nhokjksa vkSj
iQ'kZ ij lhesaV djokus ij 250 #i;s izfr oxZ ehVj dh nj ls D;k [kpZ vk,xk\

(ladsr % dqy i`"Bh; {ks=kiQy ds lw=k ls Nr dk {ks=kiQy ?kVk nhft,A ;gka ij i`"Bh;
{ks=kiQy = [2(lb + bh + hl) – lb] = lb + 2bh + 2lh

2- ,d ?ku lanwd dk i`"Bh; {ks=kiQy Kkr dhft,] ftldk fdukjk 15 lseh gksA

3- 0-5 eh- yack] 30 eh- pkSM+k vkSj 20 lseh maQpk ,d can xÙks dk cDlk cukus ds fy,
fdruk xÙkk pkfg,\

4- ,d pkd ds fMCcs dh yackbZ] pkSM+kbZ vkSj maQpkbZ Øe'k% 16 lseh] 8 lseh vkSj 6 lseh
gSaA bldk i`"Bh; {ks=kiQy Kkr dhft,A

5- ,d ?kukHkkdkj lkcqu dh fVDdh dh yackbZ] pkSM+kbZ vkSj maQpkbZ Øe'k% 10 lseh] 6 lseh
vkSj 5 lseh gSaA bldk vk;ru Kkr dhft,A

6- ,d ?ku dk vk;ru D;k gksxk ;fn

(i) blds fdukjs dks nks xquk dj fn;k tk,\

(ii) blds fdukjs dks vkèkk dj fn;k tk,\

7- ,d ?kukHkkdkj crZu dh yackbZ 10 lseh vkSj pkSM+kbZ 8 lseh gSA blesa ;fn 480 ?ku lseh
rjy inkFkZ vkrk gks rks bldh maQpkbZ Kkr dhft,A

8- ,d ekfpl dh fMCch ds eki 4 lseh × 3 lseh × 2-5 lseh gSaA ml iSdsV dk vk;ru
Kkr dhft,] ftlesa ,slh 10 fMfCc;ka gksaA
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9- ,d ?kukHk dk vk;ru 640 ?ku lseh gSA ;fn bldh yackbZ vkSj maQpkbZ Øe'k% 10 lseh
vkSj 8 lseh gksa rks ?kukHk dh pkSM+kbZ Kkr dhft,A

10- ,d pk; dk fMCck 10 lseh × 6 lseh × 5 lseh eki dk gSA ,d xÙks ds fMCcs esa ,sls
fdrus pk; ds fMCcs j[ks tk ldrs gSaA ;fn bldh foek,a 60 lseh × 36 lseh × 30

lseh gksa\

mÙkjekyk

ns[ksa vkius fdruk lh[kk 17-1

1- iQyd 'kh"kZ fdukjs

(i) PQRS, LMNO P, Q, R, S LM, OQ, PQ, SR

LMQP, ONRS L, M, N, O PS, LO, MN, QR

PSOL, QRNM LP, MQ, OS, NR

(ii) ABCD, EFGH A, B, C, D AB, DC, EF, HG

ADHE, BCGF E, F, G, H AD, BC, EH, FG

ABFE, DCGH DH, CG, AE, BF

2- (i) DCGH (ii) ADHE, EHGF, BCGF, ABCE

(iii) ADHF, ADCB (iv) BF, GF, EF

3- (i) 12 (ii) 6 (iii) lok±xle (leku)

ns[ksa vkius fdruk lh[kk 17-2

1- (i) 726 lseh2 (ii) 37-50 lseh2 (iii) 150 eh-2 (iv) 27-735 lseh2

2- ` 357-5

3- 1600 lseh2

ns[ksa vkius fdruk lh[kk 17-3

1- (i) 320 ?ku lseh (ii) 303-875 ?ku lseh (iii) 
9

160
 ?ku eh-

2- 1728 ?ku lseh
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3- (i) 1 % 8 (NksVs ?ku dk vk;ru = 27 ?ku lseh

(cM+s ?ku dk vk;ru = 216 ?ku lseh)

vkb, vH;kl djsa

1- ` 215000 2- 1350 oxZ lseh

3- 6200 oxZ lseh 4- 544 oxZ lseh

5- 300 ?ku lseh 6- (i) 8 xquk (ii) 
1

8
 xquk

7- 6 lseh 8- 300 ?ku lseh

9- 8 lseh 10- 216 fMCcs
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18

lkaf[;dh ls ifjp;

D;k vki tkurs gSa fd Hkkjr fo'o dk tula[;k dh n`f"V ls nwljk lcls cM+k ns'k gS\ Hkkjr
esa izfr 1000 iq#"kksa dh rqyuk esa 940 fL=k;ka gSaA ;gka ij lk{kjrk dh nj 74-04 izfr'kr gSA
;g ,sls vkadM+s gSa] ftUgsa vkius viuh lkekftd Kku dh iqLrd esa i<+k gksxk ;k ftuds ckjs
esa vkius vius vè;kidksa ;k fe=kksa ls lquk gksxkA D;k vkius dHkh vius ikl ds xkaoksa esa lcls
cM+s xkao ds ckjs esa lkspk gS\ vkids xkao esa iq#"kksa dh rqyuk esa fdruh fL=k;ka gSa\ D;k vki
crk ldrs gSa fd vkids fe=kksa esa ls fdrus fe=k fo|ky;ksa esa tk jgs gSa rFkk fdrus vius
ekrk&firk dh Ñf"k esa lgk;rk dj jgs gSa\ bu iz'uksa ds mÙkj nsuk vkids fy, dfBu dk;Z
gksxkA lkaf[;dh] xf.kr dh ,d ,slh 'kk[kk gS] tks bl izdkj dh lwpukvksa dk fooj.k j[krh
gSA vkvks ge ns[ksa fd lkaf[;dh ,slh leL;kvksa dks fdl izdkj gy djrh gSA

vkb, ,d mnkgj.k yhft,A eku yhft, fd vkius xf.kr dh ijh{kk nh gSA ,d fnu vki
ns[krs gSa fd vkids dqN fe=k izlUurk ls fo|ky; ls ckgj vk jgs gSaA vkius muls iwNk fd
D;k ?kVuk ?kVh gS\ mUgksaus mÙkj fn;k] ¶dk;kZy; esa tkvks vkSj vius vad ns[k yksA¸ vgk]
eSaus 100 esa ls 65 vad izkIr fd, gSaA vkius Hkh muds lkFk vkuan mBk;kA

tc vki ?kj igqaps rks vkids firkth us vkils izkIrkadksa ds ckjs esa iwNk rFkk mUgkasus d{kk esa
vf/dre rFkk U;wure izkIrkadksa ds ckjs esa iwNk rFkk ijh{kk esa fdrus fo|kFkhZ liQy rFkk
fdrus vliQy gq,] ;g Hkh tkuuk pkgkA fdrus fo|kfFkZ;ksa us 60 izfr'kr ls vf/d vad
izkIr fd, bR;kfn\ vc vki D;k djsaxs\ vkb, ge bl ikB dks i<+sa vkSj ,sls iz'uksa ds mÙkj
nsus dk iz;Ru djsaA

bl ikB ls vki lh[ksaxs %
 vkadM+s D;k gksrs gSa\

 vkadM+s fdrus izdkj ds gksrs gSa\

 vkadM+ksa dk ladyu dSls fd;k tkrk gSA vkadM+ksa dks dSls izLrqr fd;k tkrk gSA

 naM vkys[k dks i<+uk vkSj fu"d"kZ fudkyuk

 naM vkys[k [khapus ds fy, mfpr ekikad ysuk rFkk fn, x, vkadM+ksa dk naM vkys[k
[khapuk

 o`Ùk fp=k dks i<+uk vkSj fn, x, vkadM+ksa ds o`Ùk fp=k [khpukA
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18-1 vkadM+ksa dk ladyu

vius firkth ds iz'uksa ds mÙkj nsus ds fy, vkidks dqN dk;Z djus gksaxsA lcls igys vkidks
lHkh fo|kfFkZ;ksa }kjk izkIrkad Kkr djus gksaxsA bu vadksa dk ladyu djus dh nks fof/;ka gSaA
igyh fof/ esa vki izR;sd fo|kFkhZ ls mlds }kjk izkIr vad Kkr djsaxs rFkk nwljh fof/ ls
vki ;g tkudkjh fo|ky; ds dk;kZy; ls Kkr dj ysaxsA

igyh voLFkk esa vki izR;sd fo|kFkhZ ls vyx&vyx mlds }kjk izkIr vad iwNsaxs rFkk lwpuk
dks vius ikl ,df=kr dj ysaxsA eku yhft, 20 fo|kFkhZ gSa] rc vki fuEufyf[kr lwpuk
izkIr djsaxs %

20 25 30 30 65 72 49 57 25 45

30 57 57 72 49 57 45 38 38 65

bl mnkgj.k esa fo|kFkhZ lwpuk dk lzksr gSa] D;ksafd vki muls lh/s lwpuk izkIr dj jgs gSaA bu
la[;kvksa dks vkadM+s dgrs gSaA ;gka ij izR;sd la[;k (O;fDrxr izkIrkad) ,d izs{k.k dgykrh
gS] D;ksafd izR;sd ckj vkius vius fe=kksa ls muds vad iwNdj rkfydk esa fy[ks gSaA

og vkadM+s] tks lzksr ls lh/s bdV~Bs fd, tk,a] izkFkfed vkadM+s dgykrs gSaA ;gka ij izR;sd
fo|kFkhZ }kjk izkIrkad izkFkfed vkadM+s gSa vkSj fo|kFkhZ izkFkfed lzksr gSaA

vkadM+s] tks ekSfyd gksrs gSa rFkk ftudks O;fDrxr Lrj ij bdV~Bk fd;k tkrk gS]
izkFkfed vkadM+s dgykrs gSa rFkk og lzksr ftuls bu vkadM+ksa dks bdV~Bk fd;k tkrk
gS] izkFkfed lzksr dgykrs gSaA

nwljh voLFkk esa vkidks fo|ky; ds dk;kZy; esa tkuk iM+sxk rFkk dk;kZy; ls lHkh fo|kfFkZ;ksa
ds }kjk izkIr vad ysuk gksxkA ;gka tks vkadM+s vki fo|ky; ds jftLVj ls izkIr djrs gSa]
f}rh;d (xkS.k) vkadM+s dgykrs gSa rFkk fo|ky; dk dk;kZy; f}rh;d lzksr dgykrk gSA

vc D;k vki lksprs gSa fd vki vius firkth ds }kjk iwNs x, iz'uksa ds mÙkj nsus esa l{ke gksaxs\

lh/s :i esa ;g dguk dfBu gksxk fd vf/dre rFkk U;wure vad fdrus gSa] xf.kr eas
fdrus fo|kFkhZ mÙkh.kZ rFkk fdrus vuqÙkh.kZ gq,\ ;g lc tkuus ds fy, vkidks dqN vkSj
fØ;k,a djuh gksaxhA ij bu lc dk;ks± ds fy, vkids }kjk ,df=kr vkadM+s vk/kj gksaxsA vki
bu vkadM+ksa dks ;FkkizkIr ;k vifj"Ñr vkadM+s dg ldrs gSaA vr% ewy vkadM+s tks vkius
bdV~Bs fd,] vifj"Ñr vkadM+s dgykrs gSaA bu vkadM+ksa dks vkxs mfpr oxhZdj.k djus dh
vko';drk gS] ftlls vki vius firk }kjk iwNs x, iz'uksa ds mÙkj ns ldsaxsA

ns[ksa vkius fdruk lh[kk 18-1

mfpr 'kCnksa }kjk fjDr LFkkuksa dh iwfrZ dhft,%

(a) lzksr ls ekSfyd :i esa ,df=kr fd, x, vkadM+s ---------- vkadM+s dgykrs gSaA
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(b) izkFkfed vkadM+ksa dk lzksr ---------- lzksr dgykrk gSA

(c) tc vki nwljksa }kjk ,df=kr ;k miyC/ lzksr ls izkIr vkadM+ksa dk iz;ksx djrs gSa rks ;g
vkadM+s --------- vkadM+s dgykrs gSaA

(d) f}rh;d vkadM+ksa ds lzksr ---------- lzksr dgykrs gSaA

(e) ekSfyd :i esa izkFkfed lzksr ;k f}rh;d lzksr ls ,df=kr vkadM+s ---------- vkadM+s
dgykrs gSaA

18-2 vkadM+ksa dk izLrqrhdj.k

vkadM+ksa dks bdV~Bk djus ds ckn vxys pj.k esa bUgsa Øec¼ :i esa izLrqr djuk gSA vkadM+ksa
dks rkfydk :i esa Hkh O;Dr fd;k tk ldrk gSA bUgsa fp=k] vkys[k vkSj pkVZ }kjk Hkh n'kkZ;k
tk ldrk gSA vkidk eq[; mn~ns'; vkadM+ksa dks bl izdkj Øec¼ djuk gS fd lacaf/r
lwpukvksa dk fo'ys"k.k dj ifj.kke@ fu"d"kZ tkuus esa lgk;rk gks ldsA

;fn vki vf/dre vkSj U;wure vad tkuuk pkgrs gSa rks vkidk vkadM+ksa dk voyksdu dj
vf/dre vkSj U;wure vad <wa<+us gksaxsA voyksdu }kjk vf/dre rFkk U;wure vad <wa<+uk
ml gh ifjfLFkfr esa laHko gS] tc izs{k.kksa dh la[;k de gksA izs{k.kksa dh la[;k vf/d gksus
ij vkadM+ksa dks ns[kdj fu"d"kZ fudkyuk dfBu gks tk,xkA vkidks bu vkadM+ksa dks mfpr
:i esa izLrqr djuk gksxkA vkadM+ksa dks izLrqr djus dh ,d ljy fof/ bUgsa vkjksgh Øe ;k
vojksgh Øe esa fy[kuk gSA fiNys [kaM esa ,df=kr vkadM+sa bl izdkj fy[ks tk ldrs gSa%

vkjksgh Øe

20 25 25 30 30 30 38 38 45 45

49 49 57 57 57 57 65 65 72 72

;k

vojksgh Øe

72 72 65 65 57 57 57 57 49 49

45 45 38 38 30 30 30 25 25 20

vc vki vklkuh ls dg ldrs gSa fd vf/dre vad 72 gSa rFkk U;wure vad 20 gSaA nwljs
lHkh vad 72 vkSj 20 ds chp esa gSaA

vr% vc vki bl fLFkfr esa gSa fd vki vius firk ds dqN iz'uksa ds mÙkj ns ldrs gSaA vc
ge vU; iz'uksa ds mÙkj nsus ds fy, vkSj izfØ;k djrs gSaA
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18-3 vkadM+ksa dks izLrqr djus ds fy, vko`fÙk (ckjackjrk) dk iz;ksx

vc vki ;g tkuus ds bPNqd gksaxs fd dkSu&lk izs{k.k lcls vf/d ckj gS rFkk dkSu&lk
izs{k.k lcls deA fdrus fo|kFkhZ mÙkh.kZ rFkk fdrus fo|kFkhZ vuqÙkh.kZ] fdrus fo|kfFkZ;ksa us 60
izfr'kr ls vf/d vad izkIr fd,] fdrus fo|kfFkZ;ksa us ogh vad izkIr fd,] bR;kfnA bu
iz'uksa ds mÙkj nsus ds fy, vkidks vkadM+ksa dks bl :i esa fy[kuk gksxk%

vad feyku js[kk,a vko`fÙk

20 A 1

25 AA 2

30 AAA 3

38 AA 2

45 AA 2

49 AA 2

57 AAAA 4

65 AA 2

72 AA 2

fVIi.kh % fxurh dks vklku djus ds fy, ge feyku js[kk (feyku fpg~u) dk iz;ksx djrs
gSaA ;gka ^A* vad feyku js[kk LraHk esa ,d fo'ks"k izs{k.k dh iqujko`fÙk dks n'kkZrk gSA

;gka ij ge ikrs gSa fd

20 ,d ckj vkrk gS 25] 38] 45] 49] 65 vkSj 72 esa ls izR;sd nks&nks ckj vkrk gSA

30 rhu ckj rFkk 57 pkj ckj vkrk gSA

Åij nh xbZ lkj.kh vko`fÙk caVu lkj.kh dgykrh gSA blesa ,d fo'ks"k izs{k.k dh iqujko`fÙk
dks n'kkZ;k tkrk gSA ,d izs{k.k ds ckj&ckj vkus dh la[;k mldh vko`fÙk (ckjackjrk)
dgykrh gSA

Åij ds mnkgj.k esa 4 fo|kfFkZ;ksa us 57 vad izkIr fd, gSa] tcfd dsoy ,d fo|kFkhZ us
20 vad izkIr fd, gSaA vr% 57 vad vf/dre fo|kfFkZ;ksa us izkIr fd, gSa] D;ksafd bldh
vko`fÙk vf/dre gSA ;gka ij mPpre izkIrkad 72 rFkk U;wure izkIrkad 20 gSaA

vkadM+ksa esa mPpre vkSj U;wure izs{k.kksa ds varj dks foLrkj (ifjlj) dgrs gSaA ;gka
ij mPpre izs{k.k 72 vkSj U;wure izs{k.k 20 gS] vr% foLrkj = 72 & 20 = 52 gSA
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ns[ksa vkius fdruk lh[kk 18-2

1-  fuEufyf[kr vkadM+ksa dks vkjksgh Øe esa fyf[k, rFkk budk foLrkj Kkr dhft,%

25 33 54 85 62

27 19 54 59 48

42 37 61 74 81

2-  vkids {ks=k esa 24 ifjokjksa esa cPpksa dh la[;k fuEufyf[kr gS%

4 3 5 2 4 1 0 2

3 3 5 1 2 4 3 4

2 1 6 2 3 2 2 3

   feyku js[kkvkas }kjk ,d vko`fÙk caVu lkj.kh cukb,A foLrkj Hkh Kkr dhft,A

18-4 vkadM+ksa dk fHkUu Jsf.k;ksa esa lewghdj.k

ekuk fd vki ;g tkuuk pkgrs gSa fd fdrus fo|kFkhZ vuqÙkh.kZ gq, gSa vFkkZr~ fdrus fo|kfFkZ;ksa
us 33 vadksa ls de izkIr fd, gSaA ;gka ij vkidks vkadM+ksa dks nks Jsf.k;ksa esa foHkDr djuk
gksxkA igyh] 33 vkSj blls vf/d (mÙkh.kZ Js.kh) vkSj nwljh] 33 ls de (vuqÙkh.kZ Js.kh)

Js.kh vad feyku js[kk,a vko`fÙk

vuqÙkh.kZ 20] 25] 25] 30] 30] 30 AAAA A 6

mÙkh.kZ 38] 38] 45] 45] 49] 49] AAAA AAAA AAAA 14

57] 57] 57] 57] 65] 65]

72] 72

fVIi.kh % (\) feyku js[kk LraHk esa ikaposa izs{k.k dks n'kkZrh gSA vr% fpg~u AAAA ikap izs{k.kksa
dks n'kkZrk gSA blls fxuus esa lqxerk gks tkrh gSA bl mnkgj.k esa 20 esa ls 6 fo|kFkhZ xf.kr
esa vuqÙkh.kZ gq, gSaA blh fof/ ls vki mu fo|kfFkZ;ksa dh la[;k Kkr dj ldrs gSa] ftUgksaus
50 izfr'kr ls vf/d] 60 izfr'kr ls vf/d ;k 50 ls 60 ds chp vad izkIr fd, gSaA

;g lc dk;Z djus ij vki firkth }kjk iwNs x, lHkh iz'uksa ds mÙkj nsus ds ;ksX; gks tk,axsA
D;k vki ml dk;Z dks ;kn dj ldrs gSa] tks vkius vkjaHk ls vc rd fd;k gS\ lcls igys
vkius xf.kr esa O;fDrxr izkIrkad bdV~Bs fd,A rc vkius mudks viuh vko';drkuqlkj
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fofHkUu Jsf.k;ksa esa O;Dr fd;kA vki ;g tkudj mYykflr gksaxs fd vc rd tks Hkh dk;Z
vkius fd, gSa&lkaf[;dh ds varxZr vkrs gSaA

lkaf[;dh la[;kRed vkadM+ksa dk ladyu] izLrqrhdj.k] fo'ys"k.k vkSj fuoZpu ds foKku ds
:i esa ifjHkkf"kr dh tkrh gSA

vr% blds varxZr rhu pj.k vkrs gSa%

(i) vkadM+ksa dk ladyu

(ii) vkadM+ksa dk izLrqrhdj.k

(iii) fu"d"kZ Kkr djuk

lkaf[;dh O;fDr;ksa@ oLrqvksa ds lewg laca/h vkadM+ksa ds ladyu] izLrqrhdj.k] fo'ys"k.k
vkSj fuoZpu djus dh Øec¼ fof/ gSA

vc vkids ikl lkaf[;dh ds ckjs esa dqN Kku gSA vc vkids fy, vius xkao esa 1000 iq#"kksa
dh rqyuk esa fL=k;ksa dh la[;k Kkr djuk dksbZ dfBu dk;Z ugha gksxkA vki fudV ds xkaoksa
dh tula[;k laca/h vkadM+s bdV~Bs dj ldrs gSa fd dkSu&lk xkao l?ku vkcknh okyk gS vkSj
dkSu&ls xkao esa de vkcknh gSA

ns[ksa vkius fdruk lh[kk 18-3

vkids 10 fe=kksa }kjk lkekftd foKku esa izkIr vad fuEufyf[kr gSa%

63 45 54 72 55

48 59 66 68 42

vkidh ekrkth 60 ls vf/d vad izkIr djus okyksa dks 2 pkWdysV izfr fo|kFkhZ rFkk 60
ls de vad izkIr djus okyksa dks ,d pkWdysV izfr fo|kFkhZ nsuk pkgrh gSaA vko`fÙk caVu
lkj.kh }kjk Kkr dhft, fd fdrus fe=kksa dks 2&2 pkWdysV rFkk fdruksa dks 1&1 pkWdysV
feysxh\ viuh ekrkth dks pkWdysVksa dh la[;k crkb,] tks mUgsa vkids fe=kksa esa ckaVus ds fy,
cktkj ls [kjhnuh iM+saxhA

18-5 naM vkys[k

ekuk vkidh d{kk esa 20 fo|kFkhZ gSaA ;fn vki fdlh fo'ks"k lIrkg esa ^nSfud mifLFkfr*
ns[kuk pkgsa vkSj bu vkadM+ksa dk naM vkys[k [khapsa] rks ;g fp=k 18-1 dh rjg dk gksxkA naM
vkys[k vkadM+ksa dk fp=k izLrqrhdj.k gS] ftlesa vk;rkdkj naM [khaps x, gSaA izR;sd naM dh
maQpkbZ bldk la[;kRed eku n'kkZrh gSA ;g vkadM+ksa dk 'kh?kz vkSj Li"V :i fn[kkrk gSA ekuk
vkids vè;kid vkils iwNrs gSa fd

 fdl fnu lHkh fo|kFkhZ mifLFkr Fks\

 fdl fnu U;wure fo|kFkhZ fo|ky; vk,\

 fdl&fdl fnu leku la[;k esa fo|kFkhZ fo|ky; vk,\

 cq/okj dks fdrus fo|kFkhZ mifLFkr Fks\ vkfn
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fp=k 18.1

bu iz'uksa dk mÙkj nsus ds fy, vkidks Åij fn;k x;k naM vkys[k i<+uk gksxk rFkk fiQj iz'uksa
ds mÙkj nsus gksaxsA

18-6 naM vkys[k dks i<+uk

vc vki Åij fn, x, vkys[k dks bl izdkj i<+saxs%

(i) bl pkVZ esa ,d fo'ks"k lIrkg esa fo|ky; esa vkus okys fo|kfFkZ;ksa dh nSfud mifLFkfr
dh lwpuk gSA

(ii) {kSfrt iafDr esa lIrkg ds 6 fnu gSa rFkk mèokZ/j iafDr esa fo|ky; esa vkus okys
fo|kfFkZ;ksa dh la[;k gSSA

(iii) mèokZ/j iafDr esa fo|kfFZk;ksa dh la[;k dks n'kkZrk gSA

(iv) izR;sd naM dsoy ,d fnu dks n'kkZrk gSA

(v) N% fnuksa&lkseokj] eaxyokj] cq/okj] c`gLifrokj] 'kqØokj rFkk 'kfuokj ds fy, 6 naM
gSaA

(vi) izR;sd naM dh maQpkbZ izfrfnu fo|ky; vkus okys fo|kfFkZ;ksa dh la[;k dks n'kkZrh gSA

18-7 naM vkys[k dh O;k[;k djuk

vkb, nsf[k, fd vki vius vè;kid }kjk iwNs x, iz'uksa ds mÙkj fdl izdkj nsaxsA

(i) fdu fnuksa esa lHkh fo|kFkhZ mifLFkr Fks\ vki tkurs gSa fd vkidh d{kk esa dqy 20
fo|kFkhZ gSaA vc nsf[k, fd og fnu dkSu ls gSa] ftuesa naM mèokZ/j js[kk ij 20 ds
fu'kku rd igqaprs gSaA ,sls nks naM gSa&eaxyokj vkSj 'kfuokj ds naM] tks 20 ds fu'kku
fcanq rd igqaprs gSaA vr% eaxyokj vkSj 'kfuokj ,sls nks fnu gSa] ftuesa d{kk esa lHkh
fo|kFkhZ mifLFkr FksA
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(ii) fdl fnu U;wure fo|kFkhZ fo|ky, vk,\ vki lcls NksVh yackbZ ds naM dks ysrs gSa\
;g c`gLifrokj dk naM gS] ftlesa 17 fo|kFkhZ mifLFkr FksA

(iii) fdl&fdl fnu leku la[;k esa fo|kFkhZ fo|ky; vk,\ vc vki izR;sd naM dh maQpkbZ
ns[krs gSaA eaxyokj vkSj 'kfuokj ds naMksa dh maQpkbZ leku gSA lkseokj vkSj 'kqØokj ds
naMksa dh Hkh maQpkbZ leku gSA vr% vki ;g dg ldrs gSa fd lkseokj dks vkus okys
fo|kfFkZ;ksa dks la[;k 'kqØokj dks vkus okys fo|kfFkZ;ksa dh la[;k ds cjkcj gS rFkk
eaxyokj ds fo|kfFkZ;ksa dh la[;k 'kfuokj ds fo|kfFkZ;ksa dh la[;k ds cjkcj gSA

(iv) cq/okj dks fdrus fo|kFkhZ mifLFkr Fks\ cq/okj ds naM dh maQpkbZ nsf[k,A ;g mèokZèkkj
js[kk ij 19 ds fpg~u dks Li'kZ djrh gSA vr% cq/okj dks 19 fo|kFkhZ mifLFkr FksA

;gka ge ;g ns[krs gSa fd naM vkys[k lkaf[;dh; vkadM+ksa dks ljy vkSj vkdf"kZr djus okys
:i esa iznf'kZr djrs gSaA ge naM pkVZ dks ns[kdj gh fu"d"kZ fudky ldrs gSaA

ns[ksa vkius fdruk lh[kk 18-4

1- fuEufyf[kr naM vkys[k dks if<+, rFkk fuEufyf[kr iz'uksa ds mÙkj nhft,%

(a) naM vkys[k D;k lwpuk nsrk gS\

(b) ml xzg dk uke yhft,] ftlesa vf/dre la[;k esa mixzg gSaA

(c) mu xzgksa ds uke fyf[k,] ftlesa dksbZ mixzg ugha gSA
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fp=k 18.2

18-8 naM vkys[k dks [khapuk

blls igys fd vki naM vkys[k [khapsa] vkidks fuEufyf[kr ckrksa dks ;kn j[kuk gS%

(a) lc naMksa dh pkSM+kbZ cjkcj j[kuh gSA

(b) fHkUu&fHkUu naMksa ds chp cjkcj&cjkcj nwjh ysuh gSA

(c) naMksa dh maQpkbZ mu la[;kvksa ds vuqikr esa gksaxh] ftUgsa os n'kkZrs gSaA
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vc vki naM vkys[k 18-1 dks i<+dj fo|kfFkZ;ksa dh nSfud mifLFkfr crk ldrs gSa%

lkseokj % 18

eaxyokj % 20

cq/okj % 19

c`gLifrokj % 17

'kqØokj % 18

'kfuokj % 20

vki naM vkys[k lk/kj.k dkxt ;k xzkiQ 'khV ij [khap ldrs gSaA igys ge ;g ns[ksaxs fd
lk/kj.k dkxt ij naM vkys[k fdl izdkj [khapk tkrk gSA

pj.k %

(i) ,d {kSfrt js[kk rFkk bldks dkVrh gqbZ ,d mèokZ/j js[kk [khafp,A

(ii) {kSfrt js[kk ij lIrkg ds fnu vkSj mèokZ/j js[kk ij fo|kfFkZ;ksa dh la[;k fn[kkb,A

(iii) D;ksafd vkids ikl 6 fnu gSaA vki leku pkSM+kbZ ds 6 naM {kSfrt js[kk ij bl izdkj
[khafp, fd naMksa ds chp leku LFkku jgsA bu naMksa dh maQpkb;k¡ fo|ky; vkus okys
fo|kfFkZ;ksa dh la[;kvksa ds vuqlkj gksaxhA

(iv) mèokZ/j ij mfpr Ldsy dh vko';drk gS] ftlls fn, x, vkadM+ksa ds vuqikr esa
izR;sd naM dh maQpkbZ yh tkrh gSA ;gka vki ,d fo|kFkhZ ds fy, 1 ls-eh- nwjh
mèokZèkj js[kk ij ys ldrs gSaA vr% lkseokj ds naM dh maQpkbZ 18 ls-eh- gksxhA blh
izdkj nwljs naMksa dh maQpkb;k¡ vkadM+ksa ds vuqlkj ys yhft,A

(v) izR;sd naM dks lIrkg ds fnu ds vuqlkj ukekafdr dj yhft, vkSj maQpkbZ dh tkap
dj yhft,A

(vi) naMksa dks vkdf"kZr cukus ds fy, vki buesa fHkUu&fHkUu jax Hkh Hkj ldrs gSaA var esa
vkidks fuEufyf[kr vkÑfr izkIr gksxh%
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ns[ksa vkius fdruk lh[kk 18-5

1- fuEufyf[kr lwpuk vkids xkao esa okguksa dh la[;k nsrh gS%

LdwVj & 15

eksVj lkbfdy & 22

dkj & 12

VSªDVj & 8

Vªd & 10

Åij fn, x, vkadM+ksa dks naM vkys[k }kjk fu:fir dhft,A

18-9 mfpr vuqeki@ iSekuk (Scale) dh vko';drk

fiNys mnkgj.k esa vkius mèokZ/j js[kk ij ,d fo|kFkhZ dks ,d ls-eh- }kjk fn[kk;k FkkA vr%
d{kk esa mifLFkr ,d fo|kFkhZ ml fnu ds naM ij 1 ls-eh- }kjk n'kkZ;k tkrk gS] D;ksafd
c`gLifrokj dks d{kk esa 17 fo|kFkhZ mifLFkr FksA vr% ml fnu ds naM dh maQpkbZ 17 ls-
eh- gSA blh izdkj 'kqØokj ds naM dh maQpkbZ 18 ls-eh- gSA

;gka ij d{kk esa dqy fo|kFkhZ dsoy 20 FksA vr% yacs ls yacs naM vFkkZr~ eaxyokj vkSj
'kfuokj ds fnu ds naM dh maQpkbZ 20 ls-eh- gS] ftls dkxt ij vklkuh ls fn[kk;k tk
ldrk gS] ijarq ,slh fLFkfr ij fopkj djks] tgka ij vki iM+ksl ds 5 xkaoksa dh tula[;k ds
vkadM+ksa dk laxzg djuk pkgrs gksa rFkk muds naM vkys[k [khapuk pkgrs gksaA ekuk fd
tula[;k fuEufyf[kr gS %

A 5000

B 3500

C 4500

D 2000

E 5500

vc vki vkadM+ksa dks NksVs dkxt ij dSls fn[kk,axs\ bl leL;k dks lqy>kus ds fy, vkidks
lqfo/kuqlkj ,d ekid (vuqeki@iSekuk) ysuk gksxkA vki mèokZ/j js[kk ij 500 yksxksa ds
fy, 1 ls-eh- ys ldrs gSaA vc xkao A ds fy, vkidks 5000 ÷ 500 = 10 ls-eh- maQpk
naM [khapuk iM+sxkA

blh izdkj xkao B ds fy, 3500 ÷ 500 = 7 ls-eh-
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C ds fy, 4500 ÷ 500 = 9 ls-eh-

D ds fy, 2000 ÷ 500 = 4 ls-eh-

E ds fy, 5500 ÷ 500 = 11 ls-eh-

vc vki u, vuqeki ls naM vkys[k [khap ldrs gSa] tks fd fuEufyf[kr gSa%
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fp=k 18.4
vc vki naM fp=k esa n'kkZ, x, naMksa dks i<+ ldrs gSa rFkk fdlh xkao dh tula[;k]
vfèkdre tula[;k okyk xkao] U;wure tula[;k okyk xkao crk ldrs gSaA vki nks ;k rhu
xkaoksa dh tula[;k dh rqyuk Hkh dj ldrs gSaA

gesa mfpr Ldsy dh vko';drk D;ksa gS\

(i) blls izR;sd naM dks lekuqikr esa maQpkbZ nh tk ldrh gSA

(ii) ;g lHkh naMksa dks dkxt ij miyC/ LFkku esa iwjk [khapus esa lgk;rk djrk gSA

(iii) blls vFkZ fuoZpu vklku vkSj ljy gks tkrk gSA

(iv) ;g naM dks vkdf"kZr cukus esa lgk;rk djrk gSA

ns[ksa vkius fdruk lh[kk 18-6

v'kksd ,d ijh{kk esa fuEufyf[kr vad izkIr djrk gS%

vaxzsth & 70

fganh & 80

foKku & 65

lkekftd foKku & 55

xf.kr & 85

bl lwpuk dks naM vkys[k }kjk n'kkZb,A
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18-10 xzkiQ 'khV ij naM vkys[k dSls [khapk tkrk gS\

vkb, vc nsf[k, fd xzkiQ 'khV ij naM vkys[k dSls [khaps tkrs gSaA ekuk vkids iM+ksl ds
xkaoksa esa LdwVjksa dh dqy la[;k bl izdkj gS%

  xkao A = 136

B = 78

C = 120

D = 108

E = 94

vki bu vkadM+ksa dks naM :i esa xzkiQ 'khV ij fu:fir djuk pkgrs gSaA fuEufyf[kr pj.kksa
dk vuqdj.k dhft,A

pj.k 1- ,d xzkiQ 'khV yhft,A

pj.k 2- nks js[kk,a&,d {kSfrt vkSj nwljh mèokZ/j ,d&nwljs ij yac [khafp,A

pj.k 3- xkao dks fu:fir djus ds fy, {kSfrt js[kk vkSj LdwVjksa dh la[;k dks fu:fir
djus ds fy, mèokZ/j js[kk dks pqu yhft,A {kSfrt js[kk dks x-v{k vkSj mèokZèkj
js[kk dks y-v{k dk uke nhft,A

pj.k 4- D;ksafd xkaoksa dh la[;k 5 gS] vkidks leku pkSM+kbZ ds 5 naM [khapus gSa rFkk buds
chp leku txg NksM+uh gSA vr% ,d cM+s Hkkx dks naM dh pkSM+kbZ rFkk blh ds
leku Hkkxksa dks nks naMksa ds chp dh txg ys yhft,A vc x-v{k ij naM dh
pkSM+kbZ vkSj [kkyh txg vafdr djus ds fy, js[kk,a [khap yhft,A

pj.k 5- izR;sd naM dh maQpkbZ Kkr djus ds fy, vkidks ,d mfpr ekinaM ysuk gksxkA
;gka ,d cM+s Hkkx dks 20 LdwVjksa ds cjkcj eku yhft,A vFkkZr~ ,d NksVs Hkkx
dks 2 LdwVjksa ds cjkcj eku yhft,A vc izR;sd naM dh maQpkbZ Kkr dj yhft,A

A xkao esa 136 LdwVj gSaA vr% A xkao ds naM dh maQpkbZ = 136 ÷ 20 =

6.8A cM+s HkkxA vFkkZr 6 cM+s vkSj 8 NksVs HkkxA

blh izdkj

B xkao ds naM dh maQpkbZ = 78 ÷ 20 = 3.9 ;k 3 cM+s vkSj 9 NksVs Hkkx

C xkao ds naM dh maQpkbZ = 120 ÷ 20 = 6 cM+s Hkkx

D xkao ds naM dh maQpkbZ = 108 ÷ 20 = 5.4 ;k 5 cM+s vkSj 4 NksVs Hkkx

E xkao ds naM dh maQpkbZ = 94 ÷ 20 = 4.7 ;k 4 cM+s vkSj 7 NksVs Hkkx
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vc pj.k 5 esa Kkr dh xbZ maQpkb;ksa ds vuqlkj naM [khap yhft,A vki fuEufyf[kr naM
vkys[k izkIr djsaxs%
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fp=k 18.5

;gka ij fuEufyf[kr egRoiw.kZ ckrsa è;ku j[kuh gSa%

1- vkidks naM vkys[k esa Li"V djuk gS fd ;g fdl ckr dks n'kkZus ds fy, cuk;k x;k
gSA

2- naM vkys[k dk vuqeki vFkkZr~ 1 NksVk Hkkx = 2 LdwVj (;k 1 cM+k Hkkx = 20 LdwVj)

3- izR;sd v{k D;k n'kkZrk gS\ ;gka x-v{k xkao ds ukeksa dks vkSj y-v{k LdwVjksa dh la[;k
dks n'kkZrk gSA

4- izR;sd naM dks ukekafdr dhft, (vFkkZr~ xkao A, B, C, D vkSj E)A

ns[ksa vkius fdruk lh[kk 18-7

fuEufyf[kr ikap xzgksa }kjk lkSj ifjokj ds fxnZ ?kweus esa fy;k x;k le; bl izdkj gS%

c`gLifr & 11-9 o"kZ

'kfu & 29-5 o"kZ

;wjsul & 84 o"kZ

usiP;wu & 165 o"kZ

IywVks & 248 o"kZ

Åij fn, x, vkadM+ksa ls vkys[k [khafp,A

18-11 o`Ùk fp=k ;k ikbZ pkVZ

Hkkjr ds ikap jkT;ksa esa ouksa dh ek=kk dks o`Ùkkdkj js[kkfp=k }kjk n'kkZ;k x;k gS%
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;fn ;g eku fy;k tk, fd ftl jkT; esa lcls vf/d ou {ks=k gS] ml
jkT; esa lcls vfèkd ckfj'k gksrh gS rks D;k vki crk ldrs gSa fd

 fdl jkT; esa lcls vf/d ckfj'k gksrh gS\

 fdl jkT; esa lcls de ckfj'k gksrh gS\

fdlh yksdlHkk pquko esa 4 mEehnokjksa us pquko yM+kA muds }kjk izkIr
oksVksa dks o`Ùkkdkj js[kkfp=k esa n'kkZ;k x;k gSA o`Ùkkdkj js[kkfp=k esa n'kkZ;k
x;k gSA o`Ùkkdkj js[kkfp=k dks ns[kdj fuEu iz'uksa ds mÙkj nhft,

 fdl mEehnokj dks lcls T;knk oksV feys\

 fdl mEehnokj dks lcls de oksV feys\

vki tkurs gSa fd o`Ùk ds dsanz ij cus lHkh dks.kksa dk ;ksx 360° gksrk gSA mEehnokj 1 ds
izkIr oksVksa dk {ks=k dsanz ij lcls cM+k dks.k cukrk gSA mlh rjg mEehnokj 4 ds oksVksa }kjk
?ksjk x;k {ks=k dsanz ij lcls NksVk dks.k cukrk gSA

vkb,] bldks ,d mnkgj.k dh lgk;rk ls le>rs gSa %

mnkgj.k 18-1% fnYyh ds fdlh fo|ky; esa d{kk 6 ls d{kk 10 rd i<+us okys fo|kfFkZ;ksa
dh la[;k uhps rkfydk esa nh xbZ gS%

d{kk 6 7 8 9 10

fo|kfFkZ;ksa dh la[;k 216 180 150 110 64

budh lgk;rk ls o`Ùkkdkj js[kkfp=k cukus ds fy, ge lcls igys lHkh d{kkvksa ds
fo|kfFkZ;ksa dh la[;k dks tksM+rs gSa vkSj izR;sd d{kk esa fo|kfFkZ;ksa dh la[;k ds fy, o`Ùk ds
dsanz ij cuus okys dks.k dk eku Kkr djrs gSaA

gy %

dqy fo|kFkhZ = 216 + 180 + 150 + 110 + 64 = 720

vr% iwjk o`Ùk 720 fo|kfFkZ;ksa dks n'kkZrk gSA

∴ 720 fo|kfFkZ;ksa ds fy, bl o`Ùk dsanz ij cuk dks.k = 360°

1 fo|kFkhZ ds fy, dsanz ij cuk dks.k = 
360

720

°

vr% d{kk 6 ds 216 fo|kfFkZ;ksa ds fy, dsanz ij cuk dks.k = 
360

216 108
720

° × = °

d{kk 7 ds 180 fo|kfFkZ;ksa ds fy, dsanz ij cuk dks.k = 
360

180 90
720

° × = °
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d{kk 8 ds 150 fo|kfFkZ;ksa ds fy, dsanz ij cuk dks.k = 
360

150 75
720

° × = °

d{kk 9 ds 110 fo|kfFkZ;ksa ds fy, dsanz ij cuk dks.k = 
360

110 55
720

° × = °

d{kk 10 ds 64 fo|kfFkZ;ksa ds fy, dsanz ij cuk dks.k = 
360

64 32
720

° × = °

dks.k Kkr djus ds ckn fdlh Hkh f=kT;k dk o`Ùk cukdj bls
,d&,d f=kT;[kaM }kjk fp=kkuqlkj fu:fir djsaxsA

mnkgj.k 18-2% d{kk lkroha ds 100 fo|kfFkZ;ksa dh fofHkUu
[ksyksa esa #fp (izfr'kr esa) fuEukuqlkj gSa&

[ksy dk uke fØdsV iqQVckWy gkWdh gSaMckWy okyhckWy dqy

[ksyksa esa #fp (%) 65 15 10 3 7 100

budh lgk;rk ls o`Ùkkdkj js[kkfp=k cukb,A

gy %

[ksy dk uke [ksyksa esa #fp dsanzh; dks.k

fØdsV 65
65

360 234
100

× ° = °

iqQVckWy 15
15

360 54
100

× ° = °

gkWdh 10
10

360 36
100

× ° = °

gSaMckWy 3
3

360 10.8
100

× ° = ° (yxHkx 11°)

okWyhckWy 7
7

360 25.2
100

× ° = °  (yxHkx 25°)

dqy fo|kfFkZ;ksa dh la[;k 100 dqy dsanzh; dks.k = 360°
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bls o`Ùkkdkj js[kkfp=k }kjk fuEu izdkj ls iznf'kZr dj ldrs gSa%

Åij fn, mnkgj.kksa esa vkadM+ksa dks o`Ùk ds ekè;e ls n'kkZ;k x;k
gSA

;fn vkadM+ksa dks o`Ùk ds f=kT;[kaMksa }kjk n'kkZ;k x;k gS] rks bls ikbZ
pkVZ ;k o`Ùk fp=k ;k o`Ùkkdkj js[kkfp=k dgrs gSaA

mnkgj.k 18-3% fdlh fdlku ds [ksr esa fiNys o"kZ fofHkUu izdkj dh iQlyksa dh iSnkokj
dks o`Ùkkdkj js[kk fp=k }kjk n'kkZ;k x;k gSA ;fn dqy iSnkokj 720 fDoaVy gqbZ gks] rks izR;sd
iQly dh iSnkokj Kkr dhft,A

gy % iQLy dh dqy iSnkokj = 720 fDoaVy

vr% 360° = 720 fDoaVy

1° = 
720

1
360

× °
°  fDoaVy

∴ xsgwa dh iSnkokj  = 
720

135 270
360

× ° =
° fDoaVy

pkoy dh iSnkokj = 
720

90 180
360

× ° =
°  fDoaVy

mM+n dh iSnkokj = 
720

45 90
360

× ° =
°  fDoaVy

ewax dh iSnkokj = 
720

40 80
360

× ° =
°  fDoaVy

ljlksa dh iSnkokj =  
720

50 100
360

× ° =
°  fDoaVy

ns[ksa vkius fdruk lh[kk 18-8

1- fdlh Nk=kkokl esa] fofHkUu Hkk"kk,a cksyus okys fo|kfFkZ;ksa dh la[;k,¡ uhps nh xbZ gSaA bu
vkadM+ksa dks ,d ikbZ pkVZ }kjk iznf'kZr dhft,A

Hkk"kk fganh vaxzsth ejkBh rfey caxkyh ;ksx

fo|kfFkZ;ksa dh la[;k 40 12 9 7 4 72
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2- ,d ifjokj dh ekfld vk; 12000 #i;s gSA ifjokj dk ekfld [kpZ fuEukuqlkj gSA
fn, x, vkadM+ksa ls ikbZ pkVZ cukb,A

en edku fdjk;k Hkkstu f'k{kk euksjatu LokLF;

[kpZ dh tkus 1500 6000 1200 1800 1500

okyh jkf'k (#i;s esa)

vkb, nksgjk,¡

 vkadM+sa ,d fo'ks"k lewg laca/h la[;kRed izs{k.kksa dk ladyu gSA

 vkadM+ksa ds lewg esa izR;sd O;fDrxr la[;k ,d izs{k.k dgykrh gSA

 vkids }kjk ,df=kr vkSj iz;kssx djus okys ekSfyd vkadM+s izkFkfed vkadM+s dgykrs gSaA

 og lzksr tgka ls ekSfyd vkadM+s fy, tkrs gSa] izkFkfed lzksr dgykrk gSA

 og vkadM+s ftUgsa fdlh vU; O;fDr us ,d=k fd;k gks rFkk mudk vki iz;ksx dj jgs
gSa] f}rh;d vkadM+s dgykrs gSaA

 og lzksr] tgka ls f}rh;d vkadM+s fy, tkrs gSa] f}rh;d lzksr dgykrs gSaA

 izkFkfed ;k f}rh;d lzksrksa ls fy, x, ekSfyd vkadM+sa vifj"Ñr vkadM+s dgykrs gSaA

 ,d ckj ,df=kr fd, x, vkadM+ksa dks lkj.kh] fp=k] vkys[k ;k pkVZ }kjk iznf'kZr fd;k
tk ldrk gSA

 ,d izs{k.k ds iqujko`fÙk dh la[;k dks vko`fÙk dgrs gSaA

 ,d vko`fÙk caVu lkj.kh esa vkadM+s izR;sd izs{k.k dh vko`fÙk }kjk fn[kk, tkrs gSaA

 foLrkj mPpre rFkk U;wure izs{k.kksa dk varj gksrk gSA

 ge O;fDrxr izs{k.kksa dh vko`fÙk dks vafdr djus dh izfØ;k dks ljy cukus ds fy,
feyku js[kkvksa dk iz;ksx djrs gSaA

 ijaijkxr :i esa ge pkj feyku js[kkvksa dks dkVrs gq, ikapoha js[kk [khapdj 5 dk lewg
cuk ysrs gSaA

 lkaf[;dh ,d O;fDr;ksa@ oLrqvksa ds lewg laca/h la[;kRed vkadM+ksa ds ladyu]
izLrqrhdj.k] fo'ys"k.k vkSj fuoZpu dh Øec¼ fof/ gSA

 lkaf[;dh ds varxZr rhu pj.k vkrs gSa

(i) vkadM+ksa dk ladyu

(ii) vkadM+ksa dk izLrqrhdj.k

(iii) fu"d"kZ Kkr djuk
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 vkadM+ksa dks lkj.kh :i ;k fp=k :i esa izLrqr fd;k tk ldrk gSA

 naM pkVZ naM vkys[k ,oa o`Ùkkdkj js[kk fp=k izLrqrhdj.k ds fp=k :i gSaA

 vkadM+ksa ds izLrqrhdj.k ds fp=k :i dks fp=kkys[k Hkh dgrs gSaA

 naM vkys[k esa izR;sd naM dh pkSM+kbZ leku gksuh pkfg, vkSj fHkUu&fHkUu naMksa ds chp
leku txg gksuh pkfg,A

 lHkh naM ,d ljy js[kk dks vk/kj ekudj [khaps tkus pkfg,] ftlls maQpkbZ ns[kdj
fu"d"kZ fudkys tk ldsaA

 naM vkys[k lkns dkxt ;k xzkiQ 'khV ij [khaps tk ldrs gSaA

 naM vkys[k vklkuh ls 'kh?kz fu"d"kZ fudkyus esa gekjh lgk;rk djrs gSaA

 izR;sd naM dh vuqikr ds vuqlkj maQpkbZ ysus ds fy, mfpr ekinaM dh vko';drk
gksrh gSA blls dkxt ij miyC/ LFkku esa iwjk naM [khapus esa Hkh lgk;rk feyrh gSA

 o`Ùk js[kkfp=k cukus ds fy, ge lcls igys lHkh vkadM+ksa dk tksM+ djrs gSa vkSj izR;sd
vkadM+s ds fy, o`Ùk ds dsanz ij cuus okys dks.k dk eku Kkr djrs gSaA

vkb, vH;kl djsa

1- mfpr 'kCnksa dk iz;ksx djds fjDr LFkkuksa LFkkuksa dh iwfrZ dhft,%

(a) ,d fo'ks"k izs{k.k dh iqujko`fÙk dh la[;k mldh ---------- dgykrh gSA

(b) ,d ---------- lkj.kh esa vkadM+ksa dks mudh mifLFkfr dh la[;k ds vuqlkj n'kkZrs gSaA

(c) vf/dre vkSj U;wure izs{k.kksa dk varj vkadM+ksa dk ---------- dgykrk gSA

(d) vkadM+ksa ds ladyu ds ckn vxyk pj.k mudks Øec¼ ---------- djuk gSA

2- vkadM+ksa ds ladyu ds fofHkUu lzksr dkSu&dkSu ls gSa\

3- vkadM+ksa ds fHkUu&fHkUu izdkj D;k gSa\

4- vifj"Ñr vkadM+sa D;k gSa\

5- izkFkfed vkadM+ksa vkSj f}rh;d vkadM+ksa esa varj crkb,A

6- vkadM+ksa dk foLrkj D;k n'kkZrk gS\

7- ;fn mPpre izs{k.k 80 vkSj U;wure 35 gks] rks vkadM+ksa dk foLrkj D;k gS\

8- ;fn vkadM+ksa dk foLrkj 42 rFkk mPpre izs{k.k 68 gks] rks U;wure izs{k.k Kkr dhft,A

9- vkadM+ksa dk U;wure izs{k.k vkSj foLrkj Øe'k% 27 vkSj 35 gSaA mPpre eku Kkr dhft,A
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10- ,d d{kk dh 15 Nk=kkvksa dh maQpkb;ka (ls-eh- esa) fuEufyf[kr gSa%

84 92 88 99 105

96 82 100 110 115

84 80 91 101 93

Kkr dhft,%

(i) lcls NksVh Nk=kk dh maQpkbZ

(ii) lcls yach Nk=kk dh maQpkbZ

(iii) foLrkj

11- ,d xkao esa 20 ifjokj gSaA izR;sd ifjokj ds lnL;ksa dh la[;k fuEufyf[kr gS%

5 4 6 3 7 6 4 5 8 4

6 5 3 5 6 4 7 5 9 7

,d vko`fÙk caVu lkj.kh cukb, rFkk fuEufyf[kr iz'uksa ds mÙkj nhft,%

(a) xkao dh dqy tula[;k fdruh gS\

(b) lcls NksVs ifjokj dh lnL; la[;k D;k gS\

(c) lcls NksVs ifjokjksa dh la[;k fdruh gS\

(d) lcls cM+s ifjokj ds lnL;ksa dh la[;k D;k gS\

(e) lcls cM+s ifjokjksa dh la[;k fdruh gS\

(f) vf/dre iqujko`fÙk okys ifjokj dh la[;k D;k gS\

(g) izs{k.kksa dk foLrkj Kkr dhft,A

12- ;fn vki ;g tkuuk pkgsa fd fdrus yM+ds vkSj fdruh yM+fd;ka ikB'kkyk tk jgs gSa
rks vki D;k djsaxs\ vki dgka ls vkadM+s ,df=kr djsaxs\ D;k ;g izkFkfed lzksr gksxk ;k
f}rh;d lzksr\

13- naM vkys[k D;k gS\

14- lkj.kh :i ds vkadM+ksa dh vis{kk naM vkys[k ls fu"d"kZ fudkyuk D;ksa vklku gS\

15- vkadM+ksa dks naM vkys[k }kjk iznf'kZr djus ds fy, ,d mfpr vuqeki dh vko';drk
D;ksa gksrh gS\

16- ,d ifjokj dh fiNys 5 o"kks± dh cpr fuEufyf[kr naM vkys[k esa fn[kkbZ xbZ gS%

bl naM vkys[k dks è;kuiwoZd if<+, vkSj fuEufyf[kr iz'uksa ds mÙkj nhft,%

(a) fdl o"kZ esa cpr vf/dre Fkh\

(b) fdl o"kZ esa cpr U;wure Fkh\
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o"kZ

fp=k 18.6
(c) o"kZ 1999 esa cpr D;k Fkh\
(d) fdl o"kZ esa cpr 2500 #i;s Fkh\

17- lkFk fn, x, naM vkys[k dks if<+, vkSj iz'uksa ds mÙkj nhft,%

0
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d
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vizSy ebZ twu tqykbZ vxLr flrEcj

fp=k 18.7
(a) fdl ekl esa fcØh vf/dre Fkh\
(b) fdl ekl esa fcØh U;wure Fkh\
(c) twu esa fdruh iqLrdsa fcdha\
(d) fdl ekl esa 800 iqLrdsa fcdha\

18- gekjs ns'k dh lk{kjrk nj fuEufyf[kr gS%

tux.kuk o"kZ lk{kjrk dk izfr'kr
1951 18-33

1961 28-30

1971 34-45

1981 43-57

1991 52-21

2001 65-38

Åij fn, x, vkadM+ksa dk naM vkys[k [khafp,A
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19- 2001 dh tux.kuk ds vuqlkj] Hkkjr ds dqN jkT;ksa dh lk{kjrk nj fuEufyf[kr gSA bu
vkadM+ksa ls naM vkys[k [khafp,A

jkT; lk{kjrk dk izfr'kr

dsjy 90-92

vkle 64-28

vka/z izns'k 61-11

mÙkj izns'k 57-36

fcgkj 47-53

if'peh caxky 69-22

20- gekjs ns'k dh tula[;k dh l?kurk uhps nh xbZ gS%

tux.kuk o"kZ l?kurk

1951 117

1961 142

1971 177

1981 216

1991 267

2001 324

,d xzkiQ 'khV ij bu vkadM+ksa dk naM vkys[k cukb,A

21- fuEufyf[kr naM vkys[k ,d xkao esa izfr ifjokj cPpksa dh la[;k dks n'kkZrk gSA

lkeus fn, x, naM vkys[k dks i<+dj fuEufyf[kr iz'uksa ds mÙkj nhft,%
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(a) fdrus ifjokjksa esa cPpksa dh la[;k rhu gS\

(b) fdrus ifjokjksa esa dksbZ cPpk ugha gS\

(c) nks ;k blls de cPps fdrus ifjokjksa esa gSa\

(d) fdrus ifjokjksa esa rhu ls vf/d cPps gSa\

22- fn, gq, ikbZ pkVZ ds vk/kj ij fuEufyf[kr iz'uksa ds mÙkj
nhft,%

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

(b) fdl izdkj ds dk;ZØe lcls de ns[ks tkrs gSa\

mÙkjekyk

ns[ksa vkius fdruk lh[kk 18-1

1. (a) izkFkfed (b) izkFkfed (c) f}rh;d

(d) f}rh;d (e) vifj"Ñr

ns[ksa vkius fdruk lh[kk 18-2

1- ifjlj = 66

2- cPpksa dh la[;k feyku js[kk vko`fÙk

0 A 1

1 AAA 3

2 AAAA AA 7

3 AAAA A 6

4 AAAA 4

5 AA 2

6 A 1

ns[ksa vkius fdruk lh[kk 18-3

1- pkj fe=kksa dks 2&2

N% fe=kksa dks 1&1

vkidh ekrkth dks 14 pkWdysV [kjhnus iM+saxhA

Vh-oh- ij fofHkUu izdkj
ds pSuyksa dks ns[kus okyksa

dh la[;k
fp=k 18.9
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ns[ksa vkius fdruk lh[kk 18-4

(a) naM vkys[k gekjs lkSj ifjokj ds mixzgksa dh la[;k n'kkZrk gSA

(b) 'kfu

(c) cq/ vkSj 'kqØ dk dksbZ mixzg ugha gSA

ns[ksa vkius fdruk lh[kk 18-5
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fp=k 18.10

ns[ksa vkius fdruk lh[kk 18-6
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ns[ksa vkius fdruk lh[kk 18-7
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fp=k 18.12

ns[ksa vkius fdruk lh[kk 18-8

1- 2-

fp=k 18.13 fp=k 18.14

vkb, vH;kl djsa

1- (a) vko`fÙk (b) vko`fÙk caVu (c) foLrkj (d) izLrqrhdj.k

2- izkFkfed lzksr vkSj f}rh;d lzksr

3- izkFkfed vkadM+s vkSj f}rh;d vkadM+s

4- izkFkfed lzksr ;k f}rh;d lzksr ls ekSfyd :i esa ,df=kr fd, x, vkadM+s vifj"Ñr
vkadM+s dgykrs gSaA
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5- izkFkfed vkadM+s f}rh;d vkadM+s

(a) vius iz;ksx ds fy, ,df=kr fdlh vU; }kjk ,df=kr fd, rFkk vki
fd, x, vkadM+s izkFkfed vkadM+s }kjk iz;ksx fd, tkus okys vkadM+s f}rh;d
dgykrs gSaA vkadM+s dgykrs gSaA

(b) ;g izkFkfed lzksr ls ,df=kr ;g f}rh;d lzksr ls fy, tkrs gSaA
fd, tkrs gSaA

(c) blesa vf/d le; yxrk gSA blesa de le; yxrk gS

(d) ;g vf/d [kphZyk gSA ;g de [kphZyk gSA

6- vkadM+ksa dk foLrkj mPpre vkSj U;wure izs{k.kksa dk varj gksrk gSA

7- 45

8- 26

9- 62

10- (a) 80 ls-eh-

(b) 115 ls-eh-

(c) 35 ls-eh-

11- (a) 109

(b) 3

(c) 2

(d) 9

(e) 1

(f) 5

(g) 6

12- ;k rks vki vius xkao ds izR;sd ifjokj ls vkadM+s bdV~Bs djsaxs ;k vki mu fo|ky;ksa
ls vkadM+sa ysaxs] tgka og i<+ jgs gSaA ifjokjksa ls vkadM+s ysus ij og izkFkfed lzksr gksaxs
vkSj fo|ky;ksa ls vkadM+s ysus ij og f}rh;d lzksr gksaxsA

13- naM vkys[k la[;kRed vkadM+ksa dk fp=k :i gS] ftlesa vkadM+ksa dks fn[kkus ds fy, dqN
naM [khaps tkrs gSaA lHkh naM leku pkSM+kbZ ds gksus pkfg, rFkk muds chp ,d leku LFkku
gksuk pkfg,A izR;sd naM dh maQpkbZ eku dks n'kkZrh gSA

14- naM vkys[k esa vkadM+ksa dks fHkUu&fHkUu naMksa }kjk fn[kk;k tkrk gS rFkk izR;sd naM dh
maQpkbZ muds eku ds lekuqikr esa gksrh gSA naMksa dks ns[kus ls vkadM+ksa ds ckjs esa dqN
dguk vklku gksrk gS] D;ksafd naM la[;kRed vko`fÙk;ksa dh vis{kk vkd"kZd gksrs gSaA naMksa
dh maQpkbZ dks ns[kdj rqjar gh vkadM+ksa dh izo`fÙk ds ckjs esa tkuk tk ldrk gSA tc lc
naMksa dks ns[kk tkrk gS rks vklkuh ls rqyuk gks tkrh gSA
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15- fuEufyf[kr dkj.kksa ls mfpr vuqeki dh vko';drk gS%

(i) izR;sd naM dks lekuqikr esa maQpkbZ nsuk] ftlls fn, x, LFkku esa lHkh naM [khaps
tk ldsaA

(ii) O;k[;k vklku gks tkrh gSA

(iii) lc naMksa dks vkd"kZd cukus ds fy,A

16- (a) 2001

(b) 1997

(c) 3500

(d) 1997

17- (a) vizSy

(b) flracj

(c) 500

(d) vizSy

18. 70

0

10

20

30

40

50

60

1951 1961 1971 1981 1991 2001

tux.kuk o"kZ

l
k{
kjr

k 
d
k 
izf
r'
kr

fp=k 18.15

19. 100

90

80

70

60

50

40

30

20

10

0

jkT;
dsjy vkle vka/z izns'k mÙkj izns'k fcgkj if'pe caxky

l
k{
kj
rk
 d

k 
izf
r'
kr

fp=k 18.16



lkaf[;dh ls ifjp;

xf.kr 338 338

ekWM~;wy - V
{ks=kfefr ,oa lkaf[;dh

fVIi.kh

20. 350

300

250

200

150

100

50

0
1951 1961 1971 1981 1991 2001

tux.kuk o"kZ

t
ul

a[;
k 
d
h 
l
?ku

rk

fp=k 18.17
21- (a) 35

(b) 5

(c) (5+25+42) = 72

(d) 23

22- (a) [ksy

(b) lekpkj
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ekWM~;wy VI

oSfnd xf.kr

Hkkjro"kZ esa oSfnd dky ls gh xf.kr ds iBu&ikBu dh ijEijk jgh gSA cgqr ls Hkkjrh;
xf.krKksa us xf.kr ds fodkl esa viuk cgqewY; ;ksxnku fn;k gSA blh dh fujUrjrk esa Jh
Hkkjrh Ñ".k rhFkZ th egkjkt Hkh xf.kr ds fodkl ds fy, tkus tkrs gSaA os xkso/Zu eB
txUukFkiwjh ds 'kadjkpk;Z FkssA mudh xf.kr {ks=k esa ubZ Å¡pkbZ;ksa dks Nwus okyh oSfnd xf.kr
dh iqLrd Hkh miyC/ gSA mUgksaus bl iqLrd esa 16 lw=kksa vkSj 13 milw=kksa dk O;k[;ku fd;k
gSA bl iqLrd esa 40 vè;k; gaSA ftuesa bu lw=kksa dk iz;ksx gSA mUgksaus xf.kr dh fofHkUu
leL;kvksa dks cgqr gh 'kkunkj rjhds ls gy fd;k gSA oSfnd xf.kr ds lw=kksa }kjk xf.kr ds
gy ijEijkxr rjhdksa ls vklku vkSj :fpdj gSaA yksx budk iz;ksx djus ds fy, ges'kk
vkdf"kZr gksrs gSa vkSj buesa fo'ks"k :fp ysrs gSaA bu lw=kksa dh lgk;rk ls ,d iafDr esa leL;k
dk gy rqjUr fudkyk tk ldrk gSA xf.kr ds lw=kksa }kjk xf.kr ds gy dh 'kq¼rk dh tkap
dh tk ldrh gSA lw=kksa ds vè;;u djus ls fo|kfFkZ;ksa ds l`tu'khyrk dk fodkl Å¡ps Lrj
dk gksrk gSA ifj.kkeLo:i fo|kfFkZ;ksa esa xf.kr dks lh[kus o le>us esa :fp dk tkxj.k gksrk
gSA vusd fo}kuksa us jk"Vªh; o vUrjkZ"Vªh; Lrj ij oSfnd xf.kr ds lw=kksa dh dkiQh iz'kalk
dh gSA blfy, nwljs ns'kksa esa Hkh oSfnd xf.kr dk izpkj o izlkj dkiQh gSA oSfnd xf.kr ds
iz;ksx ls xf.krh; leL;kvksa dk lek/ku vklkuh o rsth ls gksrk gSA ifj.kkeLo:i ;g
:fpdj o izsj.kknk;d cu tkrk gSA
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19

oSfnd xf.kr ls ifjp;

Hkkjr dh izkphu f'k{kk i¼fr esa xf.kr esa iz'uksa dk gy 'kh?kz vfr'kh?kz fn;k tkrk FkkA ijUrq
dqN le; ls ;g vuqHko fd;k tk jgk gS fd fo|kfFkZ;ksa }kjk xf.kr dh leL;kvksa dk gy
djus esa dkiQh leL;k vk jgh gSA ysfdu oSfnd xf.kr dk tc ls ifjp; gqvk gS rHkh ls
fo|kfFkZ;ksa esa xf.kr esa :fp c<+us yxh gS vkSj xf.kr ds iz'u gy djus esa Hkh de leL;kvksa

dk lkeuk djuk iM+rk gSA

bl ikB ls vki lh[ksaxs %

 xf.kr ds vè;;u&vè;kiu esa :fp tkx`r djukA

 izfr;ksxh ijh{kkvksa esa vkRefo'okl dk Lrj c<+kukA

 xf.kr ds vusd leL;kvksa dks de le; esa gy djds le; cpkukA

 fo|kfFkZ;ksa ds efLr"d dk bl Lrj rd fodflr djuk fd og vius lkekU; thou esa
xf.kr ds fofHkUu leL;kvksa dks gy djds viuk thou liQy dj ldsA

 oSfnd xf.kr ds lw=kksa }kjk fofHkUu xf.krh; leL;kvksa dks gy djds rdZ 'kfDr dks
c<+kukA

 oSfnd xf.kr lw=kksa }kjk fofHkUu leL;kvksa dks gy djrs gq, vkRefo'okl c<+kukA

 xf.kr ds fodkl ds vè;;u esa :fp c<+kukA

 fo|kfFkZ;ksa esa x.kuk dh xfr vkSj 'kq¼rk c<+kukA

 fo|kfFkZ;ksa dh Lej.k 'kfDr dks rst djukA

19.1 oSfnd xf.kr ds iBu&ikBu dk egRo

 oSfnd xf.kr izfr;ksxh ijh{kkvksa ds fy, ojnku gSA

 oSfnd xf.kr vk/qfud xf.kr dks :fpdj cukus esa cgqr gh ykHknk;d gSA

 oSfnd xf.kr ds lw=kksa }kjk fo|kfFkZ;ksa }kjk x.kuk dh {kerk c<+kbZ tk ldrh gSA
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 fo|kfFkZ;ksa dh rkfdZd 'kfDr dk fodkl gksrk gSA

 de le; esa vf/d iz'uksa dks gy fd;k tk ldrk gSA

 oSfnd xf.kr ds lw=kksa }kjk mÙkj ,d gh iafDr esa rqjUr fn;k tk ldrk gSA

19.2 oSfnd xf.kr ds lw=k o mudk vFkZ

Lokeh Hkkjrh Ñ".k rhFkZ th us 16 lw=k o buds vFkZ dk o.kZu fuEu izdkj ls fd;k gSA

(i) ,dkf/dsu iwosZ.k & igys ls ,d vf/d

(ii) fuf[kya uor'pjea n'kr% & lHkh dks ukS esa ls vafre nl esa ls

(iii) mèoZfr;ZXH;ke~ & lh/s frjNs ;k fr;Zd nksuksa izdkj ls

(iv) ijkoR;Z ;kst;sr~ & i{kkUr.k dj mi;ksx djsa

(v) 'kwU; lkE; leqPp;s & leqPp; leku gksus ij 'kwU; gksrk gS

(vi) vkuq:I;s.k 'kwU;eU;r~ & vuq:irk gksus ij nwljk 'kwU; gksrk gS

(vii) ladyu O;odyuH;ke~ & tksM+dj o ?kVkdj

(viii) iwj.kkiwj.kkH;ke~ & viw.kZ dks iw.kZ dj

(ix) pyudyukH;ke & pyu&dyu ds }kjk

(x) ;konwue~ & ftruk de gS vFkkZr fopyu

(xi) O;f"Vlef"V & ,d dks iw.kZ vkSj iw.kZ dks ,d ekurs gq,

(xii) 'ks"kk";dsu pjes.k & vafre vad ls vo'ks"k dks

(xiii) lksikUR;};eUR;e~ & vafre vkSj mifUre dk nqxquk

(xiv) ,dU;wusu iwosZ.k & igys ls ,d de ds }kjk

(xv) xqf.kr leqPp;% & xqf.krksa dk leqPp;

(xvi) xq.kd leqPp;% & xq.kdksa dk leqPp;

19-3 foudqye vadksa dk iz;ksx

oSfnd xf.kr esa foudqye vadksa dk iz;ksx izpqj ek=kk esa gksrk gSA vkvks ge oSfnd xf.kr esa
foudqye la[;k,a vkSj buds iz;ksx ds ckjs esa lh[krs gSaA

19-3-1 foudqye dh ifjHkk"kk

foudqye la[;k,¡ os la[;k,¡ gksrh gS ftuesa ½.kkRed o /ukRed nksuksa rjg ds vad gksrs

gSaA 12  bl la[;k esa 1 /ukRed vkSj 2 ½.kkRed gSA foudqye ds iz;ksx ls la[;kvksa dh
lafØ;k,¡ vklku gks tkrh gSaA
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19-4 foudqye lafØ;k,¡
foudqye la[;kvksa dks oSfnd xf.kr ds dbZ lw=kksa esa iz;ksx fd;k tkrk gSA bldk eq[; ykHk
;g gS fd ;g cM+s vadksa dks NksVs vadksa esa cnyus esa lgk;rk djrk gSA ijUrq vadksa dk cnyko
bl izdkj gksrk gS fd la[;k ds eku ij dksbZ izHkko ugha iM+rkA

mnkgj.k % 9 10 1 1 1= − =

mijksDr mnkgj.k esa 9 dks 11  (,d js[kkad ,d cksyrs gSa) fy[kk tk ldrk gSA

foudqye dh bl lafØ;k esa oSfnd xf.kr lw=k&fu[kya uor'pejea n'kr% dk iz;ksx gksrk gS
ftldk vFkZ gS lHkh dks ukS esa ls rFkk vafre nl esa lsA fuEu la[;kvksa dks ge foudqye
la[;kvksa esa cny ldrs gSaA

8 = 10 2 12− =
99 = 100 1 10 1− =

996 = 1000 4 1004− =
987 = 1000 13 10 13− =

19-5 tksM+
oSfnd xf.kr esa dbZ izdkj ls tksM+ fd;k tk ldrk gSA vc rd ge loZizFke bdkbZ ds vadksa
dks tksM+rs gSa fiQj ngkbZ ds vadksa dks tksM+rs gSaA mlds ckn vkxs ds vadksa dks tksM+rs gSaA ijUrq
oSfnd xf.kr ds lw=kksa ls ge ck,¡ vksj ls tksM+ dh lafØ;k vkjEHk dj ldrs gSaA tksM+ dh
bl fof/ dks oSfnd xf.kr esa 'kwU;kar lw=k ls dj ldrs gSa ftlls fo|kFkhZ vklkuh ls fcuk
dkxt isfUly dh lgk;rk ekSf[kd mÙkj fudky ldrs gSaA

19-6 lw=k&'kwU;kar
lw=k&'kwU;kar oks la[;k,a ftuds var esa 'kwU; gks 'kwU;kar la[;k,a dgykrh gS mnkgj.k 10] 100]
1000] --- 2000] 3000A bl lw=k ds vuqlkj bu la[;kvksa dh lgk;rk ls tksM+ cgqr gh
vklku vkSj :fpdj cuk;k tk ldrk gSA

mnkgj.k 19-1 % tksM+s 76 + 87

gy % 7 6 pj.k 1% 7 + 8 = 15 (15 dks vxys pj.k ds fy, 150 le>sa)

8 7 pj.k 2 % 150 + 6 + 7 = 163

1 6 3

mnkgj.k 19-2 % tksM+s 68 + 53 + 85 + 36

gy % 6 8 pj.k 1% 6 + 5 +8 + 3 = 22 (22 dks vxys pj.k ds

5 3 fy, 220 le>sa vFkkZr ,d pj.k iwjk gksus

8 5 ij ,d 'kwU; yxk;s)

3 6 pj.k 2 % 220 + 8 + 3 + 5 + 6 = 242

2 4 2
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mnkgj.k 19-3 % tksM+s 532 + 674 + 378

gy % 5 3 2 pj.k 1% 5 + 6 + 3 = 14 ⇒ 140

6 7 4 pj.k 2% 140 + 3 + 7 + 7 = 157 ⇒ 1570

3 7 8 pj.k 3% 1570 + 2 + 4 + 8 = 1584

1 5 8 4

mnkgj.k 19-4 % tksM+s 632 + 621 + 712 + 821

gy % 6 3 2 pj.k 1% 6 + 6 + 7 + 8 = 27 ⇒ 270

6 2 1 pj.k 2% 270 + 3 + 2 + 1 + 2 = 278 ⇒ 2780

7 1 2 pj.k 3% 2780 + 2 + 1 + 2 + 1 = 2786

8 2 1

2 7 8 6

mnkgj.k 19-5 % tksM+s 937 + 32 + 61 + 635

gy % 9 3 7 pj.k 1% 9 + 6 = 15 ⇒ 150

3 2 pj.k 2% 150 + 3 + 3 + 6 + 3 = 165 ⇒ 1650

6 1 pj.k 3% 1650 + 7 + 2 + 1 + 5 = 1665

6 3 5

1 6 6 5

ns[ksa vkius fdruk lh[kk 19-1
1. 47 + 21 + 63 2. 54 + 72 + 91

3. 65 + 62 + 73 4. 79 + 86 + 14

5. 173 + 241 + 203 6. 776 + 234 + 541

7. 642 + 607 + 242 8. 553 + 345 + 244

9. 643 + 672 + 923 10. 675 + 723 + 644

11. 475 + 67 + 72 + 265 12. 675 + 76 + 34 + 892
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19-7  tksM+ (lw=k&fu[kya)

lw=k&fu[kya ds iz;ksx }kjk tksM+ djuk cgqr gh vklku gSA bl lw=k ds iz;ksx }kjk
vkèkkj@mikèkkj ds vkl&ikl dh la[;kvksa dk tksM+ vklkuh ls fd;k tk ldrk gSA vk/kj
10] 100] 1000] --- vkSj mik/kj 20] 30] 40] 200] 300] 400] --- 2000] 3000] 4000 ---
dks fy;k tkrk gSA

mnkgj.k 19-6 % tksM+s 427  + 99

gy % 427 + (100 –1)

= (427 + 100) – 1

= 526 (fdlh la[;k esa 10] 100] 1000 -- tksM+uk cgqr
gh vklku gksrk gS)

mnkgj.k 19-7 % tksM+s 725  + 597

gy % 725 + (600 – 3)

= (725 + 600) – 3

= 1325 – 3

= 1322

mnkgj.k 19-8 % tksM+s 4462 + 2005

gy % 4462 + (2000 + 5)

= (4462 + 2000) + 5

= 6467

mnkgj.k 19-9 % tksM+s 7237 + 3999

gy % 7237 + (4000 – 1)

= (7237 + 4000) – 1

= 11237 – 1

= 11236

mnkgj.k 19-10 % tksM+s 6546 + 5998 + 7002

gy % 6546 + (6000 – 2) + (7000 + 2)

= (6546 + 6000 + 7000) – 2 + 2

= 19546
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ns[ksa vkius fdruk lh[kk 19-2
1. 67 + 95 2. 72 + 98

3. 65 + 93 4. 665 + 997

5. 720 + 901 6. 925 + 996

7. 1772 + 9005 8. 6725 + 4995

9. 6761 + 1011 10. 7256 + 7999 + 1002

11. 67650 + 998 + 997 + 1005 12. 4970 + 5998 + 6001 + 7997

18-8 ?kVko

?kVkus dh lafØ;k esa oSfnd xf.kr lw=k&'kwU;kar dk iz;ksx fo|kfFkZ;ksa ds fy, xf.kr esa :fp
tkx`r djus ds fy, cgqr gh vko';d gSA lw=k 'kwU;kar ds }kjk ?kVkus dh lafØ;k ck,¡ vksj
ls dj ldrs gSa ftlls ;g fØ;k cgqr gh :fpdj vkSj vklku gks tkrh gSA

mnkgj.k 19-11 % 67 esa ls 28 ?kVk,¡A

gy % 67 – 28 pj.k 1% 6 – 2 = 4 ⇒ 40

= 39 pj.k 2% 40 + 7 – 8 = 39

mnkgj.k 19-12 % 624 esa ls 278 ?kVk,¡A

gy % 624 – 278 pj.k 1% 6 – 2 = 4 ⇒ 40

= 346 pj.k 2% 40 + 2 – 7 = 35 ⇒ 350

pj.k 3% 350 + 4 – 8 = 346

mnkgj.k 19-13 % 8278 esa ls 3487 ?kVk,¡A

gy % 8278 – 3487 pj.k 1% 8 – 3 = 5 ⇒ 50

= 4791 pj.k 2% 50 + 2 – 4 = 48 ⇒ 480

pj.k 3% 480 + 7 – 8 = 479 ⇒ 4790

pj.k 4% 4790 + 8 – 7 =  4791

mnkgj.k 19-14 % 6421 esa ls 971 ?kVk,¡A

gy % 6421 – 971 pj.k 1% 64 – 9 = 55 ⇒ 550

= 5450 pj.k 2% 550 + 2 – 7 = 545 ⇒ 5450

pj.k 3% 5450 + 1 – 1 = 5450
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mnkgj.k 19-15 % 72735 esa ls 627 ?kVk,¡A

gy % 72735 – 627 pj.k 1% 727 – 6 = 721 ⇒ 7210

= 72108 pj.k 2% 7210 + 3 – 2 = 7211 ⇒ 72110

pj.k 3% 72110 + 5 – 7 = 72108

ns[ksa vkius fdruk lh[kk 19-3
1. 6470 – 2315 2. 4135 – 1756

3. 6443 – 2172 4. 7485 – 2579

5. 6477 – 3288 6. 2177 – 1288

7. 7667 – 2778 8. 2765 – 1765

9. 6465 – 2578 10. 8875 – 1987

11. 7263 – 2465 12. 9265 – 6727

19-9 fefJr lafØ;kvksa ij vk/kfjr x.kuk (tksM+ o ?kVko)

vkt dk le; izfr;ksfxrk dk ;qx gSA izfr;ksfxrk ds bl ;qx esa izfr;ksxh ijh{kkvksa esa fefJr
x.kukvksa dk lekos'k dkiQh gSA fefJr x.kukvksa dks gy djus esa dkiQh le; yxrk gSA ijUrq
oSfnd xf.kr dh lgk;rk ls fefJr x.kuk dk gy cgqr gh vklku o :fpiwoZd gSA fefJr
x.kuk oSfnd xf.kr fof/ ls ekSf[kd o ,d gh iafDr esa dj ldrs gSaA

mnkgj.k 19-16 % ;fn gekjs ikl ,slh la[;k gS tsls 65 + 32 + 72 – 93 + 42 – 34 ge
lk/kj.kr;k igys tksM+ dh la[;kvksa dk vyx fy[kdj gy djrs gS fiQj ?kVk dh la[;kvksa
dks vyx fy[kdj tksM+rs gSaA mls i'pkr nksuksa ifj.kkeksa dks ?kVkrs gSaA ijUrq oSfnd xf.kr ds
lw=kksa ds vuqiz;ksx dh lgk;rk ls ge budk mÙkj ekSf[kd vkSj ,d iafDr esa gy djds
fudky ldrs gSaA

gy % + 65 pj.k 1% 6 + 3 + 7 – 9 + 4 – 3 = 8 ⇒ 80

+ 32 pj.k 2% 80 + 5 + 2 + 2 – 3 + 2 – 4 = 84

+ 72

– 93

+ 42

– 34

84
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mnkgj.k 19-17 % gy djsa % 66 + 47 – 76 + 24 – 54 + 26

gy % + 66 pj.k 1% 6 + 4 – 7 + 2 – 5 + 2 = 2 ⇒ 20

+ 47 pj.k 2% 20 + 6 + 7 – 6 + 4 – 4 + 6 = 33

– 76

+ 24

– 54

+ 26

33

mnkgj.k 19-18 % gy djsa % 421 + 512 – 417 + 612 + 723 – 156

gy % + 421 pj.k 1% 4 + 5 – 4 + 6 + 7 – 1 = 17 ⇒ 170

+ 512 pj.k 2% 170 + 2 + 1 – 1 + 1 + 2 – 5 = 170 ⇒ 1700

– 417 pj.k 3% 1700 + 1 + 2 – 7 + 2 + 3 – 6 = 1695

+ 612

+ 723

– 156

1695

ns[ksa vkius fdruk lh[kk 19-4
1. 437 + 635 – 125 2. 534 – 235 + 432 – 137

3. 567 + 135 – 211 + 145 4. 625 + 137 – 457 + 512

5. 789 – 378 + 512 – 415 6. 882 + 172 – 765 + 121

7. 627 + 672 – 475 8. 997 – 788 + 122 – 234

9. 675 + 321 – 375 10. 887 – 765 + 432 – 317

11. 794 –219 + 425 –317 12. 763 + 411 – 255 – 307

vkb, nksgjk,a

 foudqye ds iz;ksx ls la[;kvksa dh lafØ;k,a vklku gks tkrh gSA

 'kwU;kar lw=k dk iz;ksx tksM+us dks vklku cukus esa fd;k tkrk gSA 932 + 764 + 378

blesa 532 ,oa 378 dks igys tksM+rs gSaA
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 lw=k 'kwU;kar ds }kjk ckbZ vksj ls ?kVkuk lEHko gSA

 fefJr lafØ;kvksa ij vk/kfjr x.kuk djukA

vkb, vH;kl djsa

1- oSfnd xf.kr ds ys[kd dk uke fy[ksaA

2- oSfnd xf.kr esa lw=kksa vkSj milw=kksa dh la[;k fy[ksaA

3- oSfnd xf.kr vf/xe ds mn~ns'; fy[ksaA

4- oSfnd xf.kr ds iBu&ikBu ds pkj egRo fy[ksaA

5- oSfnd xf.kr ds pkj lw=kksa ds uke vkSj muds vFkZ fy[ksA

6- foudqye la[;k dh ifjHkk"kk fy[ksaA

7- foudqye esa fdl lw=k dk iz;ksx fd;k tkrk gSA

8- foudqye lafØ;k,a fdl izdkj gekjs fy, lgk;d gS\

9- fuEu la[;kvksa dks foudqye la[;k,a cukbZ,A

(i) 97 (ii) 96 (iii) 996

(iv) 989 (v) 987 (vi) 994

(vii) 979 (viii) 888 (ix) 999

10- lw=k&'kwU;kar dk iz;ksx djrs gq, fuEu la[;kvksa dks tksM+saA

(i) 67 + 23 + 52 (ii) 172 + 421 + 321

(iii) 462 + 502 + 722 (iv) 822 + 611 + 322

(v) 1421 + 3121 + 1452 (vi) 731 + 514 + 302

(vii) 741 + 517 + 602

11- lw=k&fu[kya dk iz;ksx djds fuEu la[;kvksa dks tksM+saA

(i) 522 + 998 (ii) 725 + 997

(iii) 441 + 990 (iv) 627 + 985

(v) 423 + 799 (vi) 627 + 498

(vii) 848 + 397 (viii) 720 + 195
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12- lw=k&'kwU;kar dk iz;ksx djrs gq, fuEu la[;kvksa dks ?kVk,aA

(i) 721 – 455 (ii) 672 – 344

(iii) 674 – 277 (iv) 872 – 285

(v) 723 – 478 (vi) 811 – 177

(vii) 625 – 256 (viii) 428 – 179

13- fefJr la[;kvksa dks gy djsaA

(i) 247 + 301 – 241 (ii) 47 + 51 –  24 + 52

(iii) 32 + 42 – 22 + 45 – 30 (iv) 241 + 522 – 102

(v) 672 – 172 + 525 – 122 (vi) 422 + 133 – 211

(vii) 4221 + 5112 – 7112 (viii) 5147 – 1241 + 2134

mÙkjekyk

ns[ksa vkius fdruk lh[kk 19-1

1. 131 2. 217 3. 200 4. 179

5. 617 6. 1551 7. 1491 8. 1142

9. 2238 10. 2042 11. 879 12. 1677

ns[ksa vkius fdruk lh[kk 19-2

1. 162 2. 170 3. 158 4. 1662

5. 1621 6. 1991 7. 10777 8. 11720

9. 7772 10. 16257 11. 70650 12. 24966

ns[ksa vkius fdruk lh[kk 19-3

1. 4155 2. 2379 3. 4271 4. 4906

5. 3189 6. 889 7. 4889 8. 1000

9. 3887 10. 6888 11. 4798 12. 2538
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ns[ksa vkius fdruk lh[kk 19-4

1. 947 2. 594 3. 636 4. 817

5. 508 6. 410 7. 824 8. 97

9. 621 10. 237 11. 683 12. 612

vkb, vH;kl djsa

1- txrxq: Lokeh Hkkjrh Ñ".krhFkZ th

2- 16 lw=k] 13 milw=k

3- (i) xf.kr ds iBu ikBu esa :fp tkx`r djukA

(ii) xf.kr ds vusd iz'uksa dks de le; esa gy djds le; cpkukA

(iii) xf.kr ds fodkl ds vè;;u esa :fp c<+kukA

(iv) fo|kfFkZ;ksa esa x.kuk dh 'kq¼rk c<+kukA

4- (i) izfr;ksxh ijh{kkvksa ds fy, ojnku gSA

(ii) xf.kr dks ljy cukus esa mi;ksxh gSA

(iii) fo|kfFkZ;ksa dh x.kuk {kerk ds c<+kus esa lg;ksxh gSA

(iv) ,d gh iafDr esa iz'u dk gy lEHko gSA

5- (i) ,dkf/dsu iwosZ.k & igys ls ,d vf/dA

(ii) fuf[kya uor'pjea n'kr% & lHkh dks ukS esa ls rFkk vfUre 10 esa lsA

(iii) mèoZZfr;ZXH;ke~ & lh/s frjNs ;k fr;Zd nksuksa izdkj lsA

(iv) ijkoR;Z ;kst;sr & i{kkrj.k dj mi;ksx djsaA

6- foudqye la[;k,¡ os la[;k,¡ gksrh gS ftlesa ½.kkRed o /ukRed nksuksa izdkj ds vad
gksrs gSaA

7- foudqye esa lw=k fuf[kya uor'pejea n'kr% dk iz;ksx fd;k tkrk gSA

8- foudqye cM+s vadksa dks NksVs vadksa esa cnyus dh lafØ;k gS] ftlls x.kuk djuk cgqr
gh ljy gks tkrk gSA

9- (i) 103 (ii) 104 (iii) 1004

(iv) 100 1 1 (v) 101 3 (vi) 1006

(vii) 102 1 (viii) 1111 (ix) 100 1
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10- (i) 142 (ii) 914 (iii) 1686

(iv) 1755 (v) 5994 (vi) 1547

(vii) 1860

11- (i) 1520 (ii) 1722 (iii) 1431

(iv) 1612 (v) 1222 (vi) 1125

(vii) 1245 (viii) 915

12- (i) 266 (ii) 328 (iii) 397

(iv) 587 (v) 245 (vi) 634

(vii) 369 (viii) 249

13- (i) 307 (ii) 126 (iii) 67

(iv) 661 (v) 903 (vi) 344

(vii) 2221 (viii) 6040
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20

oSfnd xf.kr ds vuqiz;ksx

fiNys vè;k; esa ge oSfnd xf.kr ds lw=kksa ls ifjfpr gq, gSaA oSfnd xf.kr ds lw=k xf.kr
ds iz'uksa dks gy djus esa rks lgk;d gS gh blds vfrfjDr gekjh thou i¼fr dk Hkh fgLlk
gSA oSfnd xf.kr ds lw=kksa }kjk ge thou ds vusd {ks=kksa esa budk iz;ksx dj thou dks ljy
o rukoeqDr dj ldrs gSaA bu lw=kksa dh lgk;rk ls vadxf.kr] chtxf.kr o js[kkxf.kr ds
iz'uksa dks vklkuh ls gy dj ldrs gSaA ge bl ikB esa vadxf.kr esa xq.kk] oxZ] ?ku] oxZewy
o ?kuewy djuk lh[ksaxsA

bl ikB ls vki lh[ksaxs %

 nks la[;kvksa dk xq.kuiQy Kkr djuk

 oxZ Kkr djuk

 oxZewy Kkr djuk

 ?kuewy Kkr djuk

20-1 xq.kk dh izFke fof/&lw=k ,dU;wusu iwosZ.k

lw=k ,dU;wusu iwosZ.k dk vFkZ gS igys ls ,d de djukA xq.kk dh bl fof/ }kjk lHkh
la[;kvksa dh xq.kk ugha dh tk ldrhA bl lw=k ds ekè;e ls mUgha la[;kvksa dh xq.kk dh tk
ldrh gS ftlesa ,d la[;k ds lHkh vad 9 gksaA nwljh la[;k esa dksbZ Hkh vad gks ldrs gSaA

mnkgj.k 20-1% gy djsaa 524 × 999

mi;qZDr la[;kvksa esa ls nwljh la[;k 9 vadksa okyh gSA nwljh la[;k esa 5] 2] 4 vad gSA vr%
bl leL;k dks fuEu izdkj ls gy djsaxsA

gy % 524 × 999

cka;k i{k 524 – 1 = 523

nka;k i{k % 999 – 523 = 476

mÙkj % 523476

pj.k 1 % mÙkj ds nks Hkkx gksaxs cka;k i{k vkSj nka;k
i{kA cka;k i{k esa 9 vadksa okyh ls nwljh
la[;k esa ls 1 ?kVk,axsA

pj.k 2 % cka;k i{k ds ifj.kke dks 999 vadksa okyh
la[;k esa ls ?kVk,axsA
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mnkgj.k 20-2% gy djsa 6251 × 9999

gy % cka;k i{k = 6251 – 1 = 6250

nka;k i{k = 9999 – 6250

= 3749

mÙkj = 62503749

mnkgj.k 20-3% gy djsa 372 × 9999

gy % cka;k i{k = 372 – 1 = 371

nka;k i{k = 9999 – 371

= 9628

mÙkj = 3719628

mnkgj.k 20-4% gy djsa 67246 × 9999

gy % cka;k i{k = 67246 – 1 = 67245

nka;k i{k = 9 vadksa okyh la[;k esa 9 vadksa dh la[;k cka;k i{k ds
ifj.kke dh la[;k ls de gSA 9999 esa ls 67245 ugha
?kVk ldrsA

vr% bldks fuEu izdkj ls gy djsaxsA

672459999

–67245

mÙkj = 672392754

mnkgj.k 20-5% gy djsaa 56729 × 999

gy % cka;k i{k = 56729 – 1 = 56728

56728999

–56728

mÙkj =  56672271

ns[ksa vkius fdruk lh[kk 20-1
1. 4567 × 9999 2. 7250 × 9999

3. 7219 × 9999 4. 5672 × 99999

5. 70421 × 999999 6. 61234 × 999999

7. 6241 ×999 8. 42157 × 9999

9. 64725 × 99999 10. 346721 × 999999

11. 50721 × 999 12. 74252 × 999999

pj.k 1 % cka;k i{k ds ifj.kke ds nkbZ vksj 9 vadksa
okyh la[;k fy[ksaxsA

pj.k 2 % izkIr la[;k esa ls cka;k i{k okyh gh la[;k
?kVk,axsA
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20-2 xq.kk&lw=k ,dkf/dsu rFkk vUR;ksnZ'kds¿fi

xq.kk ds bl lw=k&,dkf/dsu rFkk vUrksnZ'kds¿fi }kjk Hkh xq.kk cgqr vklku gks tkrh gSA bl
lw=k ds }kjk xq.kk ,slh la[;kvksa dh gksrh gS ftlesa bdkbZ ds vadksa dk ;ksx 10 gks vkSj 'ks"k
vad nksuksa la[;kvksa ds leku gksaA mnkgj.k ds rkSj ij 56 × 54 bl la[;k esa 6 vkSj 4 dk
tksM+ 10 gS rFkk 'ks"k vad nksuksa esa leku gSaA

mnkgj.k 20-6% gy djsaa 53 × 57

gy % 53 × 57

= ( )5 1 5 3 7+ × ×

= 6 5 3 7× ×

= 3021 mÙkj

mnkgj.k 20-7% gy djsaa 74 × 76

gy % = ( )7 1 7 4 6+ × ×

= 8 7 4 6× ×

= 5624 mÙkj

mnkgj.k 20-8% gy djsa 102 × 108

gy % = ( )10 1 10 2 8+ × ×

= 11 10 2 8× ×

= 11016 mÙkj

mnkgj.k 20-9% gy djsa 291 × 299

gy % = ( )29 1 29 1 9+ × ×

= 30 29 1 9× ×

= 87009 mÙkj

mnkgj.k 20-10% gy djsa 992 × 998

gy % = ( )99 1 99 2 8+ × ×

= 100 99 2 8× ×

= 990016 mÙkj

pj.k 1 % bdkbZ ds vadksa dh xq.kk djs 3 × 7
= 21

pj.k 2 % 'ks"k vad esa 1 tksM+ dj mlh la[;k
l s x q. k k dj nh tkrh g S A
(5 + 1) × 5 = 30

uksV % 1 × 9 = 9, ;gk¡ xq.kk djs rks ,d gh
vad vk;k gSA ijUrq nk;k¡ i{k nks
vadksa dk vkuk vko';d gSA vr%
nka;h vksj 09 la[;k gksxhA
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ns[ksa vkius fdruk lh[kk 20-2
1. 47 × 43 2. 34 × 36

3. 64 × 66 4. 104 × 106

5. 203 × 207 6. 193 × 197

7. 294 ×296 8. 404 × 406

9. 502 × 508 10. 392 × 398

11. 491 × 499 12. 595 × 595

20-3 xq.kk&lw=k fuf[kye~ (vk/kj] mik/kj)

xq.kk lw=k&fuf[kye }kjk cgqr ljy o vklku gSa bl lw=k ds }kjk mUgha la[;kvksa dh xq.kk dj
ldrs gSa tks la[;k,a vk/kj ;k mik/kj ds vkl&ikl gksA nl ;k nl dh ?kkr ls izkIr la[;k
dks vk/kj dgrs gSa tSls 10] 100] 1000 --- vkfnA mik/kj os la[;k,a gSa tks vk/kj ds xq.kt
;k xq.ku[kaM dgykrh gSaA tSls 20] 30] --- 200] 300 --- 2000] 3000 --- vkfnA bl lw=k esa
fopyu dk Hkh iz;ksx fd;k tkrk gSA fopyu og la[;k gS ftldks la[;k esa ls vk/kj@mikèkkj
dks ?kVkdj izkIr fd;k tk ldrk gSA tSls 107 esa fopyu 7 gSA 1015 esa fopyu 15 gSA 993
esa fopyu 7 gSA

mnkgj.k 20-11% gy djsa 104 × 109

gy % la[;k,a fopyu

104 4

× 109 9

104 + 9 / 4 × 9

uksV % mÙkj ds nka;h vksj ds xq.kk esa vk/kj ds
'kwU;ksa dh la[;k ds cjkcj vad j[ks tkrs gSaA ;fn
fopyuksa ds xq.kuiQy ds vad vk/kj ds 'kwU;ksa
dh la[;k ls de gks rks bl xq.kuiQy ds cka;h
vksj i;kZIr la[;k esa 'kwU; yxkrs gSaA

mnkgj.k 20-12% gy djsa 102 × 124

gy % la[;k,a fopyu

124 24

× 102 2

102 + 24 / 24 × 2

12648

pj.k 1 % loZizFke nksuksa la[;kvksa dk fopyu
fy[kk tkrk gSA

pj.k 2 % fopyuksa dh xq.kk dh tkrh gSA ;g
mÙkj dk nka;k i{k gSA 4 × 9 = 36

pj.k 3 % igyh la[;k + nwljh la[;k dk
fopyu ;g mÙkj dk cka;k i{k
104 + 9 = 113
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mnkgj.k 20-13% gy djsa 97 × 95

gy % la[;k,a fopyu

97 –3

× 95 – 5

(97 – 5) /  (–3) × (–5)

= 92 15

= 9215

mnkgj.k 20-14% gy djsa 985 × 975

gy % la[;k,a fopyu

985 –15

× 975 – 25

(985 – 25) /  (–15) × (–25)

= 960 375

= 960375

ns[ksa vkius fdruk lh[kk 20-3
1. 106 × 111 2. 107 × 112 3. 103 × 114

4. 106 × 115 5. 107 × 109 6. 95 × 97

7. 98 × 95 8. 92 × 97 9. 98 × 85

20-4 lw=k&fuf[kye ,oa vkuq:I;s.k (mik/kj)

fuf[kye~ lw=k ls mik/kj ds fudV dh la[;kvksa dk xq.kuiQy fd;k tkrk gSA mik/kj 20]
30] 40 --- 200] 300] 400 --- vkfn gks ldrs gSaA

mnkgj.k 20-15% gy djsa 602 × 606

gy % la[;k,a fopyu

602 2

× 606 6

6(602 + 6) /  2 × 6

= ( )6 608 12

= 364812

pj.k 1 % la[;k vk/kj ls NksVh gSA vr%
fopyu (–) esa gksxkA nksuksa ½.kkRed
fopyu dk xq.ku + esa gksxkA

pj.k 2 % igyh la[;k – nwljh la[;k dk
fopyu vFkkZr 97 – 5 = 92

pj.k 1 % fopyuksa dh xq.kk] nka;k i{k
2 × 6 = 12

pj.k 2 % (igyh la[;k + n wljh
fopyu) × 6  D;ksafd mikèkkj
vk/kj dk 6 dk xq.kt gSA
blfy, ck,a i{k dh vksj 6
ls xq.kk djsaxsA
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mnkgj.k 20-16% gy djsa 705 × 712

gy % la[;k,a fopyu

705 5

× 712 12

7(705 + 12) /  5 × 12

= ( )7 717 60

= 501960

ns[ksa vkius fdruk lh[kk 20-4
1. 405 × 408 2. 225 × 203 3. 508 × 512

4. 709 × 706 5. 909 × 911 6. 765 × 701

7. 806 × 809 8. 807 × 812 9. 606 × 615

20-5 xq.kk&lw=k&mèoZfr;ZXH;ke~

lw=k mèoZfr;ZXH;ke~ }kjk xq.ku lkoZHkkSfed gS D;ksafd bl lw=k }kjk ge fdlh Hkh la[;k dks
fdlh la[;k ls xq.ku dj ldrs gSaA

20-5-1 nks vadksa okyh la[;kvksa dk xq.ku

nks vadksa okyh la[;k dk xq.ku rhu pj.kksa esa gksxkA ;g xq.ku izfØ;k fuEu mnkgj.k ls Li"V
gks tk,xhA

mnkgj.k 20-17% gy djsaa 43 × 57

gy % 4 3

× 5 7

4 × 5 4 × 7 3 × 7

+

5 × 3

2451 mÙkj

pj.k 1 % bdkbZ ds vadksa ds xq.kk 3 ×
7 = 21 ijUrq bl ifj.kke esa
,d gh vad ysaxsA 'ks"k gkfly
cu tk,axsA

pj.k 2 % fr;Zd xq.kk djsaxs vkSj ifj.kke
dks tksM+ nsaxs 28 + 15 = 43

4 3

5 7

pj.k 3 % 4 × 5 djsaxs = 20

pj.k 4 % 20 esa 4 tksM+saxs = 24
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mnkgj.k 20-18% gy djsaa 32 × 43

gy % 3 2

× 4 3

3 × 4 3 × 3 2 × 3

+

4 × 2

= 1376 mÙkj

mnkgj.k 20-19% gy djsaa 65 × 41

gy % 6 5

× 4 1

6 × 4 6 × 1 5 × 1

+

5 × 4

= 2665 mÙkj

ns[ksa vkius fdruk lh[kk 20-5

1. 43 × 52 2. 31 × 63 3. 32 × 55

4. 24 × 36 5. 55 × 62 6. 92 × 93

7. 34 × 43 8. 44 × 65 9. 73 × 46

20-6 xq.kk rhu vadksa dh lw=k&mèoZfr;ZXH;ke

rhu vadksa dh xq.kk Hkh bl lw=k }kjk cgqr gh vklkuh ls dj ldrs gSaA bl izdkj dh xq.kk
esa dksbZ Hkh la[;k ys ldrs gSaA ;g xq.kk 5 pj.kksa esa gksxh ftlds fp=k fuEu izdkj ls fn,
x, gSaA

uksV % xq.ku ds pj.k fuEu izdkj ls
jgsaxs
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mnkgj.k 20-20% gy djsaa 431 × 250

gy % 4 3 1

× 2 5 0

4 × 2 4 × 5 4 × 0 3 × 0 1 × 0

+ + +

2 × 3 2 × 1 5 × 1

+

3 × 5

= 107750 mÙkj

mnkgj.k 20-21% gy djsaa 509 × 432

gy % 5 0 9

× 4 3 2

5 × 4 5 × 3 5 × 2 0 × 2 9 × 2

+ + +

4 × 0 4 × 9 3 × 9

+

0 × 3

= 219888 mÙkj

ns[ksa vkius fdruk lh[kk 20-6
1. 161 × 432 2. 121 × 922 3. 363 × 432

4. 162 × 454 5. 155 × 335 6. 193 × 412

7. 413 × 305 8. 512 × 205 9. 601 × 712

10. 625 × 441 11. 325 × 433 12. 423 × 812

20-7 oxZ Kkr djuk& lw=k ;konwua

oxZ djus dk vFkZ gS la[;k dks Lo;a ls gh xq.kk djukA xq.kk dh rjg oxZ djuk Hkh oSfnd
xf.kr lw=kksa }kjk cgqr gh vklku gSA oxZ dks Hkh ,d iafDr esa fd;k tk ldrk gSA lw=k&;konwua

pj.k 1 % 1 × 0 = 0

pj.k 2 % 3 × 0 + 5 × 1 = 5

pj.k 3 % 4 × 0 + 2 × 1 + 3 × 5 = 17

pj.k 4 % 4 × 5 + 2 × 3 = 26

pj.k 5 % 4 × 2 = 8
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}kjk oxZ djuk lcls ljy gSA bl lw=k ds vuqlkj ge mUgha la[;kvksa dk oxZ dj ldrs gS
tks la[;k,a vk/kj  ds utnhd gS vk/kj dk vFkZ gS 10 vkSj 10 ds ?kkr okyh la[;k,a vFkkZr
10] 100] 1000 --- vkb, dqN la[;kvksa dk oxZ djrs gSaA

mnkgj.k 20-22% gy djsaa (107)2

gy % 107 + 7 / 72

= 11449

mnkgj.k 20-23% gy djsaa (109)2

gy % 109 + 9 / 92

= 11881

mnkgj.k 20-24% gy djsaa (113)2

gy % 113 + 13 / 132

= 126 169

= 12769

mnkgj.k 20-25% gy djsaa (98)2

gy % 98 – 2 / (2)2

= 9604

mnkgj.k 20-26% gy djsaa (96)2

gy % 96 – 4 / (4)2

= 9616

mnkgj.k 20-27% gy djsa (89)2

gy % 89 – 11 / 112

= 79 121

= 7921

pj.k 1 % nk;ka i{k esa fopyu dk oxZ djrs gSa
vFkkZr (7)2 = 49 vk/kj 100 gS rks
nk;ka i{k esa 2 vad gksaxsA de gksus ij
'kwU; yxkdj nks vadksa dks iwjk fd;k
tk,xkA ;fn 2 vadksa ls T;knk vad gS
rks gkfly ds :i esa 'ks"k vadksa dk
iz;ksx gksxkA

pj.k 2 % cka, i{k esa la[;k esa fopyu tksM+
fn;k tkrk gSA

uksV % nka, i{k esa 13 dk oxZ djus ij rhu vadksa
dh la[;k izkIr gksrh gS vk/kj 100 gS
vr% vadksa dks (69) gh nk;ka i{k esa j[kuk
gSA rhljk vad 1 gkfly ds fy, cka, i{k
esa tksM+ fn;k tkrk gSA

uksV % la[;k 98 vk/kj ls 2 de gS vr% fopyu
– 2 jgsxkA nka;s i{k esa (– 2) dk oxZ djus
ij 4 izkIr gksrk gS ijUrq 100 dk vk/kj
gksus ds dkj.k 2 vadksa dh vko';drk gS
vr% 4 ds ck,a vksj 0 dk iz;ksx djsaxsA
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mnkgj.k 20-28% gy djsaa (1021)2

gy % 1021 + 21 / (212)

= 1042441

mnkgj.k 20-29% gy djsaa (1008)2

gy % 1008 + 8 / (82)

= 1016064

mnkgj.k 20-30% gy djsaa (1050)2

gy % 1050 + 50 / 502

= 1100 2500

= 1102500

mnkgj.k 20-31% gy djsaa (985)2

gy % 985 – 15 / 152

= 970225

ns[ksa vkius fdruk lh[kk 20-7
1. 1052 2. 1062 3. 942

4. 972 5. 852 6. 1122

7. 10122 8. 10152 9. 10212

10. 9752 11. 9792 12. 9842

20-8 oxZ lw=k&}U};ksx }kjk

oxZ lw=k&}U};ksx }kjk fdlh Hkh la[;k dk oxZ dj ldrs gSaA oxZ ,d iafDr esa fd;k tk
ldrk gSA

mnkgj.k 20-32% gy djsaa (42)2

gy % (42)2 = 42 4 × 2  22

× 2

= 17 164

= 1764

uksV % bl la[;k esa 1000 dk vk/kj gS vr%
nk;ka i{k esa 3 vadksa esa ifj.kke fy[kk tkrk
gSA

uksV % nk;ka i{k esa 8 dk oxZ djus ij nks vad
feyrs gSaA vr% rhljs vad ds fy, nka;s
i{k esa 'kwU; dk iz;ksx fd;k x;kA

uksV % 50 dk oxZ djus ij pkj vad izkIr gksrs gS
vr% 1000 vk/kj gksus ds dkj.k 3 vad
fy[ks tkrs gSaA pkSFkk vad (2) cka;s i{k esa
tksM+k tk,xkA

pj.k 1 % bdkbZ dk vad dk oxZ (2)2 = 4

pj.k 2 % nksuksa vadksa dks vkil esa xq.kk djds
nqxquk djuk (4 × 2) × 2 = 16

pj.k 3 % ngkbZ ds vad dk oxZ (4)2 = 16

uksV % pj.k 1 o pj.k 2 ds ifj.kkeksa esa ,d&,d
dk iz;ksx djsaxsA 'ks"k vadksa dks gkfly ds
fy, iz;ksx djsaxsA



oSfnd xf.kr ds vuqiz;ksx

 363xf.kr  363

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

mnkgj.k 20-33% gy djsaa (64)2

gy % (64)2 = 62 6 × 4 ×2  42

= 404 91 6

mnkgj.k 20-34% gy djsaa (91)2

gy % (91)2 = 92 9 × 1 ×2 12

= 82 181

mnkgj.k 20-35% gy djsaa (83)2

gy % (83)2 = 82 8 × 3 32

× 2

= 684 89

ns[ksa vkius fdruk lh[kk 20-8
1. 312 2. 642 3. 722

4. 622 5. 432 6. 922

7. 842 8. 672 9. 422

10. 542 11. 462 12. 712

20-9 ?ku lw=k ;konwua }kjk

lw=k ;konwua }kjk vk/kj ds vkl&ikl okyh la[;kvksa dks fy;k tkrk gSA

mnkgj.k 20-36% gy djsaa (98)3

gy % (98)2 =98 – 2 × 2 3 × (2)2 (–2)3

= 9412(08)

= 941200 – 08

= 941192

mnkgj.k 20-37% gy djsaa (105)3

gy % (105)3 = 105 + 2 × 5 3 × 52 53

= 11575 125

= 1157625

pj.k 1 % nkbZ vksj ls fopyu dk

?ku djsaxs ( )32 08)− =
(08 ds Åij – dk fpg~u
gSA

pj.k 2 % fopyu dk oxZ × 3 djsaxs
22 × 3 = 12

pj.k 3 % l[;k esa fopyu dk nqxquk
?kVkuk



oSfnd xf.kr ds vuqiz;ksx

xf.kr 364 364

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

mnkgj.k 20-38% gy djsaa (106)3

gy % (106)3 = 106 + 2 × 6 3 × 62 63

= 1191 082 16

= 1191016

ns[ksa vkius fdruk lh[kk 20-9
1. 1043 2. 953 3. 1063

4. 993 5. 1013 6. 983

7. 973 8. 1053

2010 ?ku lw=k vkuq:I;s.k }kjk

lw=k&vkuq:I;s.k }kjk ?ku fdlh Hkh nks vadksa okyh la[;k dk fd;k tk ldrk gSA

mnkgj.k 20-39% gy djsaa (41)3

gy % (41)3 = 43 3 × 42 × 12 3 × 4 × 12 13

64  48  12 1

= 68921

ns[ksa vkius fdruk lh[kk 20-10
1. 533 2. 453 3. 313 4. 423

5. 613 6. 913 7. 313 8. 223

20-11 oxZewy lw=k&foyksdue~ }kjk

4 vadksa dh la[;kvksa dk foyksdue ds }kjk iw.kZ oxZ la[;kvksa dk oxZewy fudkyk tkr
ldrk gSA

20-11-1 fuEu lkj.kh esa vadksa ds oxZ dk bdkbZ vad fn, x, gSaA

vad 1 2 3 4 5 6 7 8 9

vadksa ds oxZ dk bdkbZ vad 1 4 9 6 5 6 9 4 1

pj.k 1 % cka, i{k esa bdkbZ dk ?ku
tSls 13 =1

pj.k 2 % cka, ls vxys i{k esa 3 ×
ngkbZ × bdkbZ –2

3 × 4 × 12 = 12

pj.k 3 % 3 × (bdkbZ)2 × bdkbZ

pj.k 4 % ngkbZ dk ?ku 43 = 64
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20-11-2 iw.kZ oxZ la[;kvksa ds oxZewy ds bdkbZ dk vad

la[;k dk pjekad oxZewy dk pjekad

1 1 ;k 9

4 2 ;k 8

5 5

6 4 ;k 6

9 3 ;k 7

mnkgj.k 20-10% iw.kZ oxZ la[;k 5184 dk oxZewy Kkr djsaaA

gy % 51 84

5184  = 72

mnkgj.k 20-41% iw.kZ la[;k 7569 dk oxZewy Kkr djsaaA

gy % 75 69

ngkbZ vad = 82 < 75

bdkbZ dk vad 9 gS vr% oxZewy dk pjekad 3] 7 gks ldrs gSaA

bdkbZ ds vad dk p;u djus ds fy,  82 + 8 = 72 djsaxsA

75 > 72 vr% bdkbZ dk vad 3] 7 esa ls cM+k vad 7 fy;k tk,xkA

7569 87=

ns[ksa vkius fdruk lh[kk 20-11
1. 841 2. 361 3. 529 4. 9409

5. 8281 6. 3249

pj.k 1 % igys 2&2 vadksa ds tksM+ cuk,A

pj.k 2 % nwljk tksM+k 51 gSA vr% 72 < 51 gSA
vr% ngkbZ dk vad 7 gksxkA

pj.k 3 % vfUre vad 4 gS vr% oxZewy dk
vfUre vad 2 ;k 8 gksxkA

pj.k 4 % vfUre vad 2 ;k 8 dk pquko ds
fy, ge fuEu fØ;k djsaxsA

ngkbZ vad dk oxZ + ngkbZ dk vad

72 + 7 = 56

51 < 56

vr% 2  vkSj 8 esa ls 2 vad LohÑr
gksxkA



oSfnd xf.kr ds vuqiz;ksx

xf.kr 366 366

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

20-12 ?kuewy N% ;k N% ls de vadksa dk

N% ;k N% ls de vadksa dk ?kuewy lw=k&foyksdue }kjk fudkyk tk ldrk gSA

20-12-1 fuEu lkj.kh }kjk bdkbZ dk vad fudkyk tk ldrk gS

la[;k dk pjekad ?kuewy dk pjekad

1 1

2 8

3 7

4 4

5 5

6 6

7 3

8 2

9 9

mnkgj.k 20-42% 17576 dk ?kuewy Kkr djsaaA

gy % 17 576

pj.k 1 % nka;h vksj ls 3&3 vadksa ds lewgksa dk cuk;k tk,xkA vUr esa ;fn 2 vad cprs
gSa rks 2 vadksa dk lewg ekuk tk,xkA

pj.k 2 % pjekad 6 gSA vr% ?kuewy dk pjekad Hkh lkj.kh ds vuqlkj 6 gksxkA

pj.k 3 % nwljk lewg 17 gSA ?kuewy dk ngkbZ vad fudkyus ds fy, fuEufof/ viuk,axs
23 dk eku 17 ls de gS ;k 23 < 17 < 33A vr% ngkbZ dk vad 2 gqvkA

pj.k 4 % ngkbZ vad = 2

bdkbZ vad = 6

?kuewy = 26

mnkgj.k 20-43% 29791 dk ?kuewy Kkr djsaaA

gy % 29 791

pj.k 1 % vafre vad 1 gS vr% ?kuewy esa bdkbZ dk vad 1 gksxkA

pj.k 2 % 33 dk eku 29 ls de gS ;k 33 < 29 < 43 vr% ngkbZ dk vad 3 gksxkA

pj.k 3 % bdkbZ dk vad = 1

ngkbZ dk vad = 3

pj.k 4 % ?kuewy = 31



oSfnd xf.kr ds vuqiz;ksx

 367xf.kr  367

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

ns[ksa vkius fdruk lh[kk 20-12
1. 85184 2. 729 3. 5832

4. 2197 5. 1728 6. 42875

7. 3375 8. 1331 9. 9261

vkb, nksgjk,a

 lw=k ,dU;wusu iwosZ.k dk vFkZ gS igys ls ,d de djukA

 xq.kk lw=k ,dkf/dsu rFkk vUR;ksnZ'kds¿fi }kjk xq.kk ,slh la[;kvksa dh gksrh gS ftlesa
bdkbZ ds vadksa dk ;ksx 10 gks vkSj nksuksa la[;kvksa esa 'ks"k LFkkuksa ds vad leku gksaA

 xq.kk lw=k fuf[kye }kjk mUgha la[;kvksa dk xq.kk dj ldrs gSa tks la[;k,a vk/kj ;k
mik/kj ds vkl&ikl gksA

 N% ;k N% ls de vadksa dk ?kuewy lw=k foyksdue~ }kjk fudkyk tk ldrk gSA

vkb, vH;kl djsaa

1- ,dU;wusu lw=k }kjk xq.ku djsaA

(i) 756 × 999 (ii) 6545 × 9999 (iii) 7246 × 999999

(iv) 6754 × 999 (v) 8754 × 99 (vi) 96761 × 999999

2- lw=k ,dkf/dsu rFkk vUR;ksnZ'kds¿fi }kjk xq.ku djsaA

(i) 42 × 48 (ii) 292 × 298 (iii) 394 × 396

(iv) 992 × 998 (v) 704 × 706 (vi) 601 × 609

3- lw=k mèoZfr;ZXH;ke~ }kjk xq.ku djsaA

(i) 47 × 32 (ii) 54 × 33 (iii) 241 × 232

(iv) 731 × 651 (v) 702 × 721 (vi) 612 × 723

4- lw=k&;konwua }kjk oxZ djsaA

(i) 1072 (ii) 912 (iii) 882

(iv) 1052 (v) 9882 (vi) 9772

5- lw=k&;konwua }kjk ?ku djsaA

(i) 1023 (ii) 973 (iii) 963

(iv) 1043 (v) 1063 (vi) 923



oSfnd xf.kr ds vuqiz;ksx

xf.kr 368 368

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

mÙkjekyk

ns[ksa vkius fdruk lh[kk 20-1

1. 45665433 2. 72492750 3. 72182781

4. 567194328 5. 70420929579 6. 61233938766

7. 6234759 8. 421527843 9. 6472435275

10. 346720653279 11. 50670279 12. 74251925748

ns[ksa vkius fdruk lh[kk 20-2

1. 2021 2. 1224 3. 4224

4. 11024 5. 42021 6. 38021

7. 87024 8. 164024 9. 255016

10. 156016 11. 245009 12. 354025

ns[ksa vkius fdruk lh[kk 20-3

1. 11766 2. 11984 3. 11742

4. 12190 5. 11663 6. 9215

7. 9310 8. 8924 9. 8330

ns[ksa vkius fdruk lh[kk 20-4

1. 165240 2. 45675 3. 260096

4. 500554 5. 828099 6. 536265

7. 652054 8. 655284 9. 372690

ns[ksa vkius fdruk lh[kk 20-5

1. 2236 2. 1953 3. 1760

4. 864 5. 3410 6. 8556

7. 1462 8. 2860 9. 3358

ns[ksa vkius fdruk lh[kk 20-6

1. 69552 2. 111562 3. 156816

4. 73548 5. 51925 6. 79516

7. 125965 8. 104960 9. 427912

10. 275625 11. 140725 12. 343476



oSfnd xf.kr ds vuqiz;ksx

 369xf.kr  369

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

ns[ksa vkius fdruk lh[kk 20-7

1. 11025 2. 11236 3. 8836

4. 9409 5. 7225 6. 12544

7. 1024144 8. 1030225 9. 1042441

10. 950625 11. 958441 12. 968256

ns[ksa vkius fdruk lh[kk 20-8

1. 961 2. 4096 3. 5184

4. 3844 5. 1849 6. 8464

7. 7056 8. 4489 9. 1764

10. 2916 11. 2116 12. 5041

ns[ksa vkius fdruk lh[kk 20-9

1. 1124864 2. 857375 3. 1191016

4. 970299 5. 1030301 6. 941192

7. 912673 8. 1157625

ns[ksa vkius fdruk lh[kk 20-10

1. 178877 2. 91125 3. 29791

4. 74088 5. 226981 6. 753571

7. 29791 8. 10648

ns[ksa vkius fdruk lh[kk 20-11

1. 29 2. 19 3. 23

4. 97 5. 91 6. 57

ns[ksa vkius fdruk lh[kk 20-12

1. 44 2. 9 3. 18

4. 13 5. 12 6. 35

7. 15 8. 11 9. 21



oSfnd xf.kr ds vuqiz;ksx

xf.kr 370 370

ekWM~;wy - VI
oSfnd xf.kr

fVIi.kh

vkb, vH;kl djsaa

1. (i) 755244 (ii) 65443455 (iii) 7245992754

(iv) 6747246 (v) 866646 (vi) 96760903239

2. (i) 2016 (ii) 87016 (iii) 156024

(iv) 99016 (v) 497024 (vi) 366009

3. (i) 1504 (ii) 1782 (iii) 55912

(iv) 475881 (v) 506142 (vi) 442476

4. (i) 11449 (ii) 8281 (iii) 7744

(iv) 11025 (v) 976144 (vi) 954579

5. (i) 1061208 (ii) 912673 (iii) 884736

(iv) 1124864 (v) 1191016 (vi) 778688



 ixf.kr  (i)

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij
xf.kr (C-103) dh ikB~;p;kZ

1- ewyk/kj

eqDr csfld f'k{kk (izkS<+) Lrj ̂ x* ij vf/xe gsrq xf.kr ,d egRoiw.kZ fo"k; gSA xf.kr dh vo/kj.kkvksa
ds ekè;e ls f'k{kkFkhZ okLrfod thou dh ifjfpr ,oa vifjfpr ifjfLFkfr;ksa esa leL;k lek/ku dh ;ksX;rk
vftZr djrk gSA ifj'kq¼rk] foosdiw.kZ ,oa fo'ys"k.kkRed fparu tSlh ;ksX;rkvksa ds fodkl esa xf.kr dk
fo'ks"k ;ksxnku gSA bl Lrj ij f'k{kkFkhZ esa xf.kr lh[kus ls ifjfLFkfr;ksa ,oa nSfud thou dh okLrfod
ifjfLFkfr;ksa ls tksM+us ds fy, fofHkUu vo/kj.kkvksa ds le> ds vk/kj ij vf/d cy feyrk gSA bl
Lrj ij f'k{kkFkhZ esa leL;k lek/ku ds dkS'kyksa] vfHko`fÙk ,oa dk;Z'kSyh fodflr djus dk iz;kl gSA f'k{kkFkhZ
ls visf{kr gS fd mlus ^d* o ^[k* Lrj dh eqDr csfld f'k{kk izkIr dj xf.kr dk vk/kj lqn`<+ fd;k
gSA orZeku Lrj ij ikBp;kZ dk fuekZ.k bl mn~ns'; ls fd;k x;k gS fd f'k{kkFkhZ nSfud thou dh fofHkUu
xfrfof/;ksa esa xf.kr dh izklafxdrk ls voxr gks ldsA oSfnd xf.kr lh[kus ls f'k{kkFkhZ dh x.kuk dkS'ky
dk fodkl gksrk gSA blls xf.kr ds vè;;u esa :fp mRiUu gksrh gSA

2- mn~ns';

eqDr csfld f'k{kk (izkS<+) Lrj ̂ x* ij xf.kr i<+kus dk eq[; mn~ns'; f'k{kkfFk;ksa dks fuEu dk;ks± eas l{ke
cukuk gS %

• vk/kjHkwr vo/kj.kkvksa] rF;ksa] izrhdksa rFkk izfØ;kvksa dk le>uk rFkk lacaf/r Kku vftZr djukA

• vius ifjos'k esa ifjekiu vuqHkoksa dks vftZr djuk rFkk mudk laca/ vius thou esa LFkkfir djukA

• 'kkfCnd leL;kvksa dk xf.krh; :i esa gy izLrqr djukA

• xf.kr ,oa bldh vo/kj.kkvksa ds iz;ksx ds izfr ldkjkRed vfHko`fÙk dk fodkl djukA

• xf.kr ds O;kid iz;ksx dh ljkguk djus ds volj iznku djukA

• oSfnd xf.kr }kjk de le; esa T;knk iz'uksa dks gy dj x.kuk dkS'ky esa n{krk izkIr djukA

• f'k{kkFkhZ dks vkxkeh Lrj dh ekè;fed ijh{kk ds vk/kj dks lqn`<+ djukA

• f'k{kkFkhZ esa vkRefo'okl tkx`r djuk ftlls vxyh ih<+h dh f'k{kk esa og ldkjkRed Hkwfedk vnk
dj ldsA

3- ikB~;p;kZ lajpuk

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ dks N% ekWM~;wyksa esa foHkkftr fd;k x;k gSA
izR;sd ekWM~;wy dks fofHkUu ikBksa esa foHkkftr fd;k x;k gSA ikBksa dh la[;k] lq>kfor vè;;u vof/ rFkk

izR;sd bdkbZ ds fy, fu/kZfjr vad bl izdkj gS %



xf.kr ii (ii)

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

eqDr csfld f'k{kk ^x* Lrj ij jk"Vªh; eqDr fo|ky;h
f'k{kk dh ikB~;p;kZ

ekWM~;wy@ikB ikBksa dh vè;;u vof/ vad
la[;k (?kaVksa esa)

ekWM~;wy I % vadxf.kr 03 20 20

1. izkÑr rFkk iw.kZ la[;k,a

2. iw.kk±d
3. oxZ vkSj oxZewy rFkk ?ku vkSj ?kuewy

ekWM~;wy II % chtxf.kr 03 15 10

4. chtxf.kr ls ifjp;
5. chth; O;atd ,oa lafØ;k,¡
6. ,d pj esa jSf[kd lehdj.k

ekWM~;wy III % O;kolkf;d xf.kr 03 20 25

7. vuqikr rFkk lekuqikr
8. izfr'krrk ,oa mlds vuqiz;ksx
9. lk/kj.k rFkk pØo`f¼ C;kt

ekWM~;wy IV % T;kfefr 06 20 20

10. vk/kjHkwr T;kferh; vo/kj.kk,a
11. dks.k ,oa lekarj js[kk,¡
12. f=kHkqt ,oa mlds izdkj
13. prqHkqZt ,oa mlds izdkj
14. o`Ùk
15. lok±xle rFkk lefer vkÑfr;k¡

ekWM~;wy V % {ks=kfefr ,oa lkaf[;dh 03 15 15

16. lery vkÑfr;ksa dk {ks=kiQy
17. Bkslksa dk vk;ru
18. lkaf[;dh ls ifjp;

ekWM~;wy VI % oSfnd xf.kr 02 10 10

19. oSfnd xf.kr ls ifjp;
20. oSfnd xf.kr ds vuqiz;ksx

;ksx 20 100 100



 iiixf.kr  (iii)

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

4- ikB~;p;kZ fooj.kHkkx&1

ekWM~;wy I % vadxf.kr

ikB 1 % izkÑr rFkk iw.kZ la[;k,a

izkÑr rFkk iw.kZ la[;k,a ,oa mu ij lafØ;k,a] izkÑr ,oa iw.kZ la[;kvksa ds xq.k/eZ] xq.ku[k.M vkSj xq.kt]
vHkkT; f}d] lg&vHkkt; la[;k,a] vHkkT; xq.ku[k.M] vHkkT; xq.ku[k.M dks vf}rh; :i esa fy[kuk]
egÙke lekorZd (e-l-) vkSj y?kqre lekioR;Z (y-l-) dks xq.ku[k.M ,oa Hkkx fof/ ls Kkr djuk]
nks la[;kvksa ds e-l-] y-l- ,oa la[;kvksa esa laca/ LFkkfir djuk] foHkkT;rk ds fu;eA

ikB 2 % iw.kk±d

iw.kk±d la[;kvksa dh jpuk] iw.kk±dksa dk la[;k js[kk ij fu:i.k] la[;k js[kk ij iw.kk±dksa dks Øec¼ djuk]
la[;k js[kk }kjk iw.kk±dksa dk ;ksx rFkk ?kVkuk] iw.kk±dksa dk fujis{k eku] iw.kk±dksa ij lafØ;k,a ,oa xq.k/eZ]
iw.kk±dksa dk foHkktu lewgu ladsrksa dk iz;ksxA

ikB 3 % oxZ vkSj oxZewy rFkk ?ku vkSj ?kuewy

la[;kvksa ds oxZ dh le> fodflr djuk] izkÑr la[;kvkaa ds oxZ] oxZewy] xq.kuiQy fof/ }kjk fdlh
ifjiw.kZ oxZ dk oxZewy Kkr djuk] foHkktu fof/ }kjk ifjiw.kZ la[;k dk oxZewy Kkr djuk] oxZewyksa ij
vk/kfjr iz'u] iw.kZ ?ku la[;k,a] fdlh la[;k dks iw.kZ ?ku la[;k cukuk] ?kuewy dh le>] vHkkT; xq.ku[k.M
fof/ }kjk fdlh iw.kZ ?ku la[;k dk ?kuewy Kkr djukA

ekWM~;wy II % chtxf.kr

ikB 4 % chtxf.kr ls ifjp;

pj ,oa vpj dh le> fodflr djuk] vadxf.kr dh lgk;rk ls chtxf.kr dk ifjp;] v{kjksa vkSj la[;kvksa
ij ekSfyd lafØ;k,a] pj vkSj vpj dh lgk;rk ls xq.kk ,oa Hkkx dh lafØ;k,a] in vkSj xq.kkad dk vFkZ]
ltkrh; rFkk fotkrh; in] ltkrh; inksa dk ladyu ,oa O;odyu] pjksa dh xq.kkA

ikB 5 % chth; O;atd ,oa lafØ;k,¡

chth; O;atd dh vo/kj.kk] nks vFkok vf/d pjksa okys inksa ds xq.kkad] chth; O;atd ds ltkrh; rFkk
fotkrh; in] chth; O;atdksa ds izdkj] chth; O;atd dh ?kkr] chth; O;atd dk eku] chth; O;atdksa
dk ladyu rFkk O;odyu djuk] chth; O;atdksa dh xq.kkA

ikB 6 % ,d pj esa jSf[kd lehdj.k

lehdj.k dh vo/kj.kk] jSf[kd lehdj.k] xf.krh; jpuk,a] jSf[kd lehdj.kksa dks gy djukA



xf.kr iv (iv)

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

ekWM~;wy III % O;kolkf;d xf.kr

ikB 7 % vuqikr rFkk lekuqikr

vuqikr] lekuqikr] lekuqikr ds izdkj] ,sfdd fu;e] le; vkSj dke] dke rFkk vuqikr] le; vkSj nwjhA

ikB 8 % izfr'krrk ,oa mlds vuqiz;ksx

izfr'kr dk fHkUu :i] fHkUuksa dks izfr'kr :i esa cnyuk] fdlh jkf'k dk dqN fuf'pr izfr'kr Kkr djuk]
izfr'kr ls lacaf/r dqN 'kkfCnd iz'u] ykHk vkSj gkfu] izfr'kr ykHk ;k gkfu] cV~VkA

ikB 9 % lk/kj.k rFkk pØo`f¼ C;kt

lk/kj.k C;kt] pØo`f¼ C;kt] pØo`f¼ C;kt rFkk lk/kj.k C;kt esa vUrjA

ekWM~;wy IV % T;kfefr

ikB 10 % vk/kjHkwr T;kferh; vo/kj.kk,a

fcUnq] js[kk o ry] js[kk[kaM o fdj.k] nks fcUnqvksa ls gksrh gqbZ js[kk rFkk ,d gh ry esa nks js[kk,a] lajs[kh;
fcUnq o laxkeh ja[kk,a] lajs[kh; fcUnqvksa dks vafdr djuk] laxkeh js[kkvksa dh jpuk] [kqyh o can vkÑfr;ka]
ljy vkÑfr;ka] ljy can vkÑfr;ksa ds vH;arj vkSj cfgZHkkx] T;kferh; ;a=k rFkk mudk iz;ksx iQqVk (:yj)
fMokbM~j] ijdkj] lsV Ldos;j] pkank (izksVsªDVj)] js[kk[kaM dh eki] iSekus dk iz;ksx dj fdlh js[kk[akM
dh eki] iSekus dk iz;ksx dj ,d fn;s x;s eki ds js[kk[kaM dh jpuk djukA

ikB 11 % dks.k ,oa lekarj ja[kk,¡

?kw.kZu] dks.k] dks.kksa dh eki] dks.kksa dks cukuk] 60°, 120°, 90°, 30° ds dks.k cukuk] dks.kksa ds izdkj]
dks.kksa ds ;qXe] vlekarj rFkk lekarj js[kk,a] lekarj js[kkvksa ds ;qXe] lekarj js[kk,a [khapuk] yEcor js[kk,aA

ikB 12 % f=kHkqt ,oa mlds izdkj

f=kHkqt] ,d f=kHkqt cukuk] f=kHkqt ds 'kh"kZ fcUnq] Hkqtk,a] dks.k] cfg"dks.k rFkk vfHkeq[k var% dks.k] f=kHkqt
ds 'kh"kZyac vkSj ekfè;dk,a] f=kHkqt ds dk.kksa dk ;ksx] f=kHkqt ds cfg"dks.k vkSj mlds vfHkeq[k var%dks.kksa
esa laca/] f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx] f=kHkqtksa dk oxhZdj.k] fo"keckgq f=kHkqt] lef}ckgq f=kHkqt]
leckgq f=kHkqt] U;wu dks.k f=kHkqt] ledks.k f=kHkqt] vf/d dks.k f=kHkqt] lef}ckgq f=kHkqt ds xq.k/eZ] lef}ckgq
f=kHkqt dh dks.kksa ,oa Hkqtkvksa dk xq.k/eZ] ledks.k f=kHkqt dk xq.k/eZ (ikbFkkxksjl izes;)A

ikB 13 % prqHkqZt ,oa mlds izdkj

prqHkqZt vkSj blds fofHkUu Hkkx] prqHkqZt ds dks.kksa dk ;ksx] leyac] lekarj prqHkqZt] vk;r] oxZ] leprqHkqZt]
iraxA

ikB 14 % o`Ùk

o`Ùk ds fgLls rFkk vo;o] ,d o`Ùk dh jpuk djuk] v¼Zo`Ùk esa dks.k dh eki] o`Ùk dh thokvksa dh dsanz
ls nwfj;kaA



 vxf.kr  (v)

eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

ikB 15 % lok±xle rFkk lefer vkÑfr;k¡

lok±xlerk] f=kHkqtksa dh lok±xlerk] f=kHkqtksa dh lok±xlerk ds fu;e ;k izfrca/] SSS, SAS, ASA, RHS

lok±xlerk fu;e] lefefr] lefer v{k ;k js[kkvksa dh la[;kA

ekWM~;wy V % {ks=kfefr ,oa lkaf[;dh

ikB 16 % lery vkÑfr;ksa dk {ks=kiQy

{ks=kiQy] ,d lery {ks=k dk {ks=kiQy] {ks=kiQy dks ekius ds ekud ek=kd] js[kh; vkÑfr;ksa dk ifjeki]

vkys[k dh lgk;rk ls f=kHkqt dk {ks=kiQy] lw=k dh lgk;rk ls f=kHkqt dk {ks=kiQy] vk;r dk ifjeki]

,d oxZ dk ifjeki] lekarj prqZHkqt dk vkys[k }kjk {ks=kiQy] leyac dk {ks=kiQy] o`Ùk dh ifjfèk] o`Ùk
dk {ks=kiQyA

ikB 17 % Bkslksa dk vk;ru

?kukHk ds iQyd] ?kukHk ds fdukjs vkSj 'kh"kZ] ?ku] ?kukHk ,d fo'ks"k :i esa] ?kukHk rFkk ?ku dk i`"Bh;

{ks=kiQy] ?kukHk rFkk ?ku dk vk;ruA

ikB 18 % lkaf[;dh ls ifjp;

vkadM+ksa dk ladyu] vkadM+ksa dk izLrqrhdj.k] vkadM+ksa dks izLrqr djus ds fy, vko`fr (ckjackjrk) dk

iz;ksx vkadM+ksa dk fHkUu Jsf.k;ksa esa lewghdj.k] naM vkys[k] naM vkys[k dks i<+uk] naM vkys[k dh O;k[;k

djuk] naM vkys[k dks [khapuk] mfpr vuqeki@iSekus dh vko';drk] xzkiQ 'khV ij naM vkys[k dSls [khpk
tkrk gS] o`Ùk fp=k ;k ikbZ pkVZA

ekWM~;wy VI % oSfnd xf.kr

ikB 19 % oSfnd xf.kr ls ifjp;

oSfnd xf.kr ds iBu ikBu dk egRo] oSfnd ds lw=k o vFkZ] foudqye vadksa dk iz;ksx] foudqye lafØ;k,a]

tksM+] lw=k&'kwU;kar] tksM+ lw=k&fu[kya] ?kVko] fefJr lafØ;k,a (tksM+ ,oa ?kVk)A

ikB 20 % oSfnd xf.kr ds vuqiz;ksx

xq.kk dh izFke fof/&lw=k ,dU;wusu iwosZ.k] xq.kk&lw=k ,dkf/dsu rFkk vUR;ksnZ'kds¿fi] xq.kk&lw=k fuf[kye~

(vk/kj] mik/kj)] lw=k& fuf[kye~ ,oa vkuq:I;s.k (mik/kj)] xq.kk&lw=k mèoZfr;ZXH;ke~] xq.kk rhu vadksa
dh&lw=k mèoZfr;ZXH;ke] oxZ Kkr djuk&lw=k ;konwua] oxZ Kkr djuk&lw=k }U};ksx] oxZewy&foyksdue~ }kjk]

?ku&lw=k fuf[kye }kjk] ?kuewy&foyksdue~ }kjkA
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eqDr csfld f'k{kk (izkS<+) Lrj ^x* ij xf.kr dh ikB~;p;kZ

5- vè;;u dh ;kstuk

;g ikB~;Øe ewyr% Lokè;k; ij vk/kfjr gSA blds fy, f'k{kkfFkZ;ksa ds ekufld Lrj o ifjos'k dks ns[krs
gq, iBu&lkexzh rS;kj dh xbZ gSA pw¡fd ikB~;Øe Lokè;k; ij vk/kfjr gS vr% izR;sd ikB ds var esa
ikB ls lEcfU/r iz'u fn, x, gSa] rkfd f'k{kkFkhZ dh /kj.k&{kerk o leL;k lek/ku dh n{krk Hkh fodflr
gksrh jgsA f'k{kkfFkZ;ksa ds fy, vè;;u&dsUnz ij lEidZ d{kkvksa dk Hkh izko/ku gSA bu d{kkvksa esa f'k{kkFkhZ
viuh xf.kr fo"k;&lEcU/h leL;kvksa dk lek/ku dj ldsaxsA lkFk gh] vius lkfFk;ksa ls Hkh bu leL;kvksa
ij ppkZ dj ldsaxsA f'k{kkFkhZ lk{kjrk dsUnzksa@izkS<+ f'k{kk dsUnzksa ij Hkh viuh xf.kr fo"k; lEcU/h leL;kvksa
dk lek/ku ik ldsaxsA

6- ewY;kadu ;kstuk

6-1 Lo&ewY;kadu

ikB~;Øe esa f'k{kkFkhZ viuk Lo;a dk ewY;kadu djrk jgsxkA blds fy, izR;sd ikB ds ckn vH;kl i=k
fn;k x;k gS] ftlesa ml ikBksa ls lEcfU/r iz'u gSaA f'k{kkFkhZ mu iz'uksa ds mÙkj nsaxs rFkk var esa fn, x,
mu iz'uksa ds lgh mÙkj ls viuk mÙkj feyk,axsA bl rjg] ikB~;Øe esa Lo&ewY;kadu dh i¼fr viukbZ
xbZ gSA

6-2 ckg~; ewY;kadu

ikB~;Øe iwjk djus ds mijkar f'k{kkFkhZ dk ckg~; ewY;kadu gksxkA blds fy, dqy 100 vad fu/kZfjr fd,
x, gSaA bl ewY;kadu esa f'k{kkFkhZ dh fyf[kr ijh{kk gksxhA bldh vof/ 3 ?kaVs dh gSA iz'u i=k esa ikB
vk/kfjr iz'u gSa o cks/ ij vk/kfjr iz'u Hkh gSaA iz'u oLrqfu"B Hkh gS] vfr y?kq mÙkjh; Hkh gSa rFkk y?kq
mÙkjh; Hkh rFkk nh/Z mÙkjh; iz'u Hkh gksaxsA dqy feykdj 35 iz'u gksaxsA
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iz'u i=k :ijs[kk

fo"k; % xf.kr (C-103)
d{kk % Lrj ^x* ikB~;p;kZ (izkS<+)

vad % 100 le; % 3 ?kaVs

1- mn~ns';ksa ds vuqlkj iz'uksa dk Hkkfjrk

mn~ns'; vad dqy vadksa dk izfr'kr

Kku lacaèkh 30 30
Kku dh le> laca/h 50 50
Kku dk vuqiz;ksx laca/h 10 10
n{krk ;k dkS'ky laca/h 10 10

dqy 100 100

2- iz'uksa dh izdkj ds vuqlkj Hkkfjrk

iz'uksa ds izdkj iz'uksa dh la[;k Hkkj ;ksx ,d ijh{kkFkhZ }kjk fy;k tkus
okyk vuqekfur le;

o`gr mÙkj iz'u (L.A.) 5 6 30 45 feuV
y?kq mÙkj iz'u (S.A.) 10 4 40 60 feuV
vfry?kq mÙkj iz'u (V.S.A.) 10 2 20 40 feuV
cgq fodYih; iz'u (M.C.Q.) 10 1 10 20 feuV

dqy 35 100 165 feuV
15 feuV nksgjkus ds fy,

3- ekWM~;wy vuqlkj Hkkfjrk

Ø-la- ekWM~;wy vad

1- vadxf.kr 20
2- chtxf.kr 10
3- O;kolkf;d xf.kr 25
4- T;kfefr 20
5- {ks=kfefr ,oa lkaf[;dh 15
6- oSfnd xf.kr 10

dqy vad 100

4- dfBukbZ ds vuqlkj iz'uksa dh Hkkfjrk

Lrj vad vad izfr'kr

dfBu 25 25

vkSlr 50 50

vklku 25 25
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uewuk iz'u i=k

xf.kr (C-103)

vf/dre vad % 100 le; % 3 ?kaVs

funsZ'k

 bl iz'u i=k esa dqy 35 iz'u gSa] tks pkj [k.Mksa A, B, C rFkk D esa foHkkftr gSaA

 [k.M A esa 1 ls 10 rd cgqdYih; iz'u gSaA izR;sd ds fy, 1 vad fu/kZfjr gSA mÙkj ds :i esa A, B, C

rFkk D pkj fodYi fn, gSa ftuesa ls dksbZ ,d lgh gSA vkidks lgh fodYi pquuk gS rFkk viuh mÙkj iqfLrdk
esa A, B,  C rFkk D esa tks lgh gks mÙkj ds :i esa fy[kuk gSA

 [k.M B esa 11 ls 20 rd vfry?kq mÙkjh; iz'u gSa rFkk izR;sd ds 2 vad fu/kZfjr gSaA

 [k.M C esa 21 ls 30 rd y?kq mÙkjh; iz'u gSa rFkk izR;sd ds 4 vad fu/kZfjr gSaA

 [k.M D esa 31 ls 35 rd nh/Z mÙkjh; iz'u gSa rFkk izR;sd ds 6 vad fu/kZfjr gSaA

 lHkh iz'u vfuok;Z gSaA

[kaM&A

1- nks lgvHkkT; la[;kvksa dk y-l- cjkcj gS] buds

(A) ;ksx ds (B) xq.ku ds (C) varj ds (D) ekè; ds

2- ,d fefy;u eas gksrs gSa

(A) 10 gtkj (B) 100 gtkj (C) 1000 gtkj (D) 10]000 gtkj

3- ,din 5 xy2 esa x dk xq.kkad gS

(A) 5 (B) 5y (C) y2 (D) 5y2

4- ,d jSf[kd lehdj.k 2x + 5 = 13 dk gy gS

(A) 4 (B) 6 (C) 8 (D) 9

5- ,d fo|kFkhZ us xf.kr esa 80 esa ls 60 vad izkIr fd,A ml }kjk xf.kr esa izkIr vadksa dk izfr'kr gS

(A) 48 (B) 60 (C) 75 (D) 80

6- 54° dk lEiwjd dks.k gS

(A) 306° (B) 144° (C) 126° (D) 36°
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7- layXu vkÑfr esa ∠x vkSj ∠y dk ;qXe

(A) ,dkarj dks.kksa dk ;qXe gS

(B) laxr dks.kksa dk ;qXe gS

(C) ,d jSf[kd ;qXe gS

(D) 'kh"kkZfHkeq[k dks.kksa dk ;qXe gS

8- layXu naM vkys[k esa o"kZ 1991&1992 esa lhesaV dk mRiknu (yk[k Vuksa esa) gS

(A) 260 (B) 280 (B) 300 (C) 340

9- oSfnd xf.kr esa ^^;konwue~** lw=k dk lEcU/ gS

(A) xq.kk ls (B) Hkkx ls (C) oxZewy ls (D) ?kVk ls

10- ^^igys ls ,d vf/d** lw=k dk uke gS

(A) ,dkf/dsu iwosZ.k (B) ,d U;wusu iwosZ.k (C) O;f"V lef"V% (D) izkoR;Z ;kst;sr~

[kaM&B

11- og la[;k Kkr dhft,] ftls 680 esa ls ?kVkus ij izkIr la[;k iw.kZ oxZ gksA

12- rhu ?kafV;ka Øe'k% 4] 6] 9 feuVksa ds varjky ij ctrh gSaA ;fn og ,d lkFk ctuk 'kq: djsa] rks fdrus
le; ds ckn og iqu% bdV~Bh ctsaxh\

13- 42 – 3x2 + x + 6x3 esa ls 5x3 – 6x2 + x + 37 dks ?kVkb,A

14- dFku ¶x ds nks xquk ls y, 2 vfèkd gŞ  dks chth; O;atd }kjk izdV dhft,A
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15- ;fn a : b = 4 : 5 vkSj b : c = 8 : 9 gks rks a : c Kkr dhft,A

16- ,d dkj 5 yhVj iSVªksy ls 82 fd-eh- pyrh gSA 48 yhVj iSVªksy esa ;g fdruh nwjh r; djsxh\

17. leprqHkZqt dh ,d Hkqtk 6-5 lseh rFkk Å¡pkbZ 4 lseh gSA leprqHkqZt dk {ks=kiQy Kkr dhft,A

18- ,d ?kukHk vkÑfr dh ikuh dh Vadh esa 28 ?ku ehVj ikuh vkrk gSA ;fn bldh yackbZ vkSj pkSM+kbZ Øe'k%
4 eh- vkSj 2 eh- gksa rks Vadh dh maQpkbZ Kkr dhft,A

19- fdlh ledks.k f=kHkqt dk ,d U;wu dks.k 45° gSA bl f=kHkqt ds nks vU; dks.kksa dh eki Kkr dhft,A

20- uhps fn, x, fp=k esa ∠PRQ rFkk cfg"dks.k PRS  dh eki Kkr dhft,A

[kaM&C

21- ljy dhft, %

(–13) + (–6) ¸ 2 – [(–5) × (–4) – {2 – (3 – 5)}]

22- 1728 dk ?kuewy Kkr dhft,A

23- lehdj.k 
3x 5

4
2x 7

+ =
+  dks gy dhft, rFkk mÙkj dh tkap dhft,A

24- ,d 60 ehVj yach xkM+h dks ,d 90 ehVj yacs IysViQkeZ dks ikj djus esa 10 lSdsaM yxrs gSaA bldh xfr
(pky) fd-eh-@ ?kaVk Kkr dhft,A

25- ,d ijh{kk esa tkosn us jhuk ls 20% vf/d vad izkIr fd,A ijh{kk ds vf/dre vad 600 gS rks izR;sd
}kjk izkIrkad Kkr dhft,A ;fn nksuksa }kjk dqy izkIrkad 720 gSA

26- nks f=kHkqtksa ds lok±xle gksus dh 'krs± fyf[k,A

27- ,d prqHkqZt ds dks.k 4 % 5 % 6 % 9 ds vuqikr esa gSaA dks.k Kkr dhft,A

28- ,d jkT; esa 1995 ls 2000 ds chp jk"Vªh;Ñr cSadksa dh la[;k ds vkadM+s fuEufyf[kr gSaA bu vk¡dM+ksa dk
naM vkys[k [khafp, %

o"kZ 1995 1996 1997 1998 1999 2000

cSadksa dh la[;k 80 90 120 120 130 160
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29- lw=k foyksdue~ }kjk la[;k 17576 dk ?kuewy Kkr dhft,A

30- xq.kk lw=k mèoZfr;ZXH;ke~ }kjk dk 43 × 57 dk eku Kkr dhft,A

[kaM&D

31- 120 pwtksa dks cspus ij tkslsiQ dks 30 pwtksa ds foØ; ewY; ds cjkcj gkfu gksrh gSA izfr'kr gkfu Kkr
dhft,A ;fn og bUgsa ` 7200 esa [kjhnrk gS rks ,d pwts dk foØ; ewY; D;k gksrk\

32- ;fn ,d jkf'k ds lkèkkj.k C;kt vkSj pØo`f¼ C;kt esa ` 50 dk varj gks] rks ewyèku Kkr dhft,] ;fn
C;kt dh nj 10 izfr'kr okf"kZd rFkk le; 2 o"kZ gksA

33- vkÑfr esa] l || m vkSj n ,d fr;Zd js[kk gSA

;fn ∠1 = 70° gks] rks

(i)  ∠2 dk eku Kkr dhft,A

(ii) ,d laxr dks.kksa dk ;qXe fyf[k,A

(iii) ,d ,dkarj dks.kksa dk ;qXe fyf[k,A

(iv) ,d 'kh"kkZfHkeq[k dks.kksa dk ;qXe fyf[k,A

(v) ,d fr;Zd js[kk ds ,d gh vksj ds var%dks.kksa dk ;ksx 180 gksrk gSa] bl dFku dh tkap dhft,A

34- 55 ehVj yEcs ,oa 22 ehVj pkSM+s eSnku esa oxkZdkj nfj;ka fcNkuh gSaA ,d tSls eki dh de ls de fcNkbZ
tkus okyh nfj;ksa dh la[;k Kkr dhft,A

35- ,d ijh{kk esa 30 fo|kfFkZ;ksa us fuEu vad izkIr fd, %

10, 21, 15, 25, 32, 8, 36, 37, 28, 19, 7, 11, 6, 25, 21

28, 36, 22, 35, 15, 9, 14, 21, 15, 27, 38, 39, 30, 22, 35

leku eki ds oxZrajky okyh ckjackjrk lkj.kh cukbZ,] ftlesa ,d oxZrajky 21&30 gSA bl ckjEckjrk lkj.kh
ds f,y vk;r fp=k cukb,A
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vad forj.k ;kstuk

[kaM&A

1- (b) 2- (c) 3- (d) 4- (a) 5- (c)

6- (c) 7- (a) 8- (b) 9- (a) 10- (a)

[kaM&B

11- 26

2 680 oxZewy Kkr djus ds fy, 1

4 680 esa ls 4 ?kVkus ds fy, 1½

46 280

276

  4

vr% iw.kZ oxZ cukus ds fy, blesa ls 4 ?kVkuk pkfg,A

12- 4] 6 vkSj 9 dk y-l- 36 gSA 1½

?kafV;ka 36 feuV ds ckn iqu% bdV~Bh ctsaxhA ½

13- Øe esa djrs gq,] ½

6x3 – 3x2 + x + 42

5x3 – 6x2 + x + 37

– +  – –

x3 + 3x2 + 5 (½+ ½+½)

14- x ds nks xquk dks 2x fy[kus ij ½

2 tek dj 2x + 2 fy[kus ij ½

y = 2x + 2 fy[kus ij 1

15- a : b : c
4 : 5

8 : 9

igys dks 8 ls vkSj nwljs dks 5 ls xquk djus ij (½ + ½)

a : c = 32 : 45 1
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16- 5 yhVj iSVªksy esa dkj pyrh gS 82 fd-eh- ½

1 yhVj iSVªksy esa dkj pyrh gS 82@5 fd-eh- ½

48 yhVj iSVªksy esa dkj pyrh gS 
82 48

5

×
 fd-eh- ½

                                               = 787-2 fd-eh- ½

17- leprqHkqZt dk {ks=kiQy = vk/kj × Å¡pkbZ ½

= (6.5 × 4) oxZ lseh 1

= 26 oxZ lseh ½

18- 4 × 2 × h = 28 1

vr% h = 3-5 eh- 1

19- ledks.k f=kHkqt dk ,d dks.k 90° gksrk gSA 1

rhljk dks.k = 180° – 90° = 45° 1

20- ∠PRS = 65° + 55° 1

           = 120° ½

∠PRQ = 180° – ∠PRS = 180° – 120° = 60° ½

[kaM&C

21- (–13) + (–6) ÷ 2 – [20 – {2 – (–2)}] 1

= (–13) + (–6) ÷ 2 – [20 – 4] 1

= –13 + (–6) × 
1

2
 – 16 1

= &13 &3 &16 ½

= &32 ½

22- 2 1728

2 864

2 432

2 216 2

2 108

2 54

3 27

3 9

3 3

1

3 31728 2 2 2 2 2 2 3 3 3 2 2 3= × × × × × × × × = × × 1½

           = 12 ½
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23- otzxq.ku }kjk

3x + 5 = 8x + 28 1

3x – 8x = 28 – 5

–5x = 23 1

x = 
23

5
− 1

tkap 

23
3 5

5
4

23
2 7

5

 × − + 
  =
 × − + 
 

1

24- 10 lSdsaM esa dqy nwjh = 60 ehVj + 90 ehVj

   = 150 ehVj 1

xfr = 150@10 = 15 ehVj@ lSdsaM 1

xfr fd-eh- izfr ?kaVk = 
15 60 60

1000

× ×

    = 54 fd-eh-@?kaVk 2

25- tkosn ,oa jhuk ds izkIrkadksa dk vUrj =  20%

dqy vad = 600

okLrfod vUrj = 600 × 20% = 120 1

vr% tkosn us jhuk ls 120 vad vf/d izkIr fd,A

nksuksa }kjk izkIr vad = 720

nksuksa }kjk izkIr 'ks"k vad =720 – 120 = 600 1

jhuk o tkosn esa bu 600 esa ls vad izkIr fd, = 300 rFkk 300 1

vr% jhuk us 300 rFkk tkosn us dqy 420 vad izkIr fd,A 1

26- lok±xlerk dh pkj 'krZ lgh&lgh fy[kus ij izR;sd gsrq 1 vad 1+1+1+1 = 4

27- prqHkqZt ds dks.kksa dk ;ksx = 360° 1

4 + 5 + 6 +9 = 24 1

igyk dks.k = 
360 4

24

°×
 = 60° ½

nwljk dks.k = 
360 5

24

°×
 = 75° ½
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rhljk dks.k = 
360 6

24

°×
 = 90° ½

vkSj pkSFkk dks.k = 
360 9

24

°×
 = 135° ½

28- Bhd eki ysus ds fy, 1

izzR;sd lgh vk;r ds fy,] ½×6

29- 17576 dk ?kuewy

igyk pj.k lewg cukuk 17576 1

nwljk pj.k 32 17< vr% ngkbZ dk vad = 2 1

576 esa pjekad = 6 1

vr% 17576 dk ?kuewy = 26 1

30- 43 × 57

3  × 7 = 21 1

4  × 7 + 5 × 3 = 28 + 15 = 43 1

4  × 5  = 20 1

xq.kuiQy = 24
4
5

2
1 1

[kaM&D

31- ekuk ,d pwts dk foØ; ewY; = ` 1 ½

120 pwtksa dk foØ; ewY; = ` 120 ½

vkSj gkfu = 30 pwtksa dk foØ; ewY; = ` 30 1

vc Ø; ewY; = foØ; ewY; + gkfu
 = ` 120 + ` 30 = ` 150 1

gkfu izfr'kr = 
100 30 100

20
150

× ×= =gkfu
Ø; ewY; 1

iqu% Ø; ewY; = ` 7200

∴ gkfu = 
20

7200
100

×  = ` 1440 1

foØ; ewY; = Ø; ewY; & gkfu

= ` (7200 & 1400)

= ` 5760 ½

1 pwts dk foØ; ewY; = ` 
5760

120
 = ` 48 ½
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32- ekuk ewyèku = ` 100

nj = 10 izfr'kr okf"kZd

le; = 2 o"kZ

lkèkkj.k C;kt = 
100 10 2

100

× ×
 = ` 20 1+1

pØo`f¼ C;kt = 
2

10
100 1 100

100
 + − 
 

1

 = ` 21 1

pØo`f¼ C;kt & lkèkkj.k C;kt = ` 21 & 20

      = ` 1 1

tc varj ` 1 gS rks ewyèku = ` 100

tc varj ` 50 gS rks ewyèku = ` (100 × 50) 1

vr% ewyèku = ` 5000

33-

(i) ∠2 = 110 1

(ii) ∠1 vkSj ∠5 ;k ∠2 vkSj ∠6 ;k ∠3 vkSj ∠7 ;k ∠4 vkSj ∠8 1

(iii) ∠6 vkSj ∠4 ;k ∠3 vkSj ∠5 ;k ∠1 vkSj ∠7 ;k ∠2 vkSj ∠8 1

(iv) ∠3 vkSj ∠1 ;k ∠2 vkSj ∠4 ;k ∠6 vkSj ∠8 ;k ∠5 vkSj ∠7 1

(v) ∠4 = 110° vkSj ∠5 = 70°

∠4 + ∠5 = 180° 1

∠3 = 70° vkSj ∠6 = 110°

∠3 + ∠6 = 180° 1

34- eSnku dk {ks=kiQy = (55 × 22)  oxZehVj 1

,d tSls eki dh njh dh eki = 55 ,oa 22 dk e-l- 1

55 ,oa 22 dk e-l- = 11 1

}
}
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NksVh njh dk {ks=kiQy = (11 × 11) oxZehVj 1

nfj;ksa dh la[;k = 
enS ku dk {k=s kiQy
njh d k {k=s kiQy

½

= 
55 22

11 11

×
× 1

= 10 ½

35- oxZ vUrjky VSyh ckjackjrk

1&10 |||| 5

11&20 |||| | 6

21&30 |||| |||| | 11

31&40 |||| ||| 8 (½+½+½+½)

izR;sd oxZ vUrjky ds fy, lgh vk;r fp=k cukukA 1×4
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