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vkeq[k
bl ikB~;iqLrd ij tc dke dh 'kq#vkr gqbZ rks gekjs lkeus dqN iz'u Fks tSls & ,slk D;k fd;k tk;

fd iqLrd T;knk #fpdj] iBuh; vkSj mi;ksxh cu lds\ fdlh vo/kkj.kk ;k bdkbZ dks iqLrd esa D;ksa
lfEefyr fd;k tk, \ bl iqLrd ds ek/;e ls ge vius fon~;kfFkZ;ksa esa fdu dkS'kyksa dk fodkl djuk pkgrs
gSa \ D;k iqLrd dk Lo:Ik ,slk gks ldrk gS ftlls d{kk esa xf.kr ij dke djus dh izfØ;k esa cPpkas dh
lgHkkfxrk c<+ lds \ ---- vkfn&vkfnA

bu lokyksa ls tw>rs gq, dbZ fopkj lkeus vk,] mUgsa /;ku esa j[krs gq, bdkb;ksa dk p;u fd;k x;kA
ikBksa dh jpuk gqbZA ckj&ckj budh leh{kk gqbZA yxHkx gj ckj dksbZ u dksbZ deh lkeus vkrh jgh vkSj gj
ckj ikB dks u, fljs ls fy[kk x;kA vHkh ikB ftl :Ik esa gSa mlesa vki ns[k ik,¡xs fd ikB dh Hkk"kk lgt
cksypky dh Hkk"kk gSA tgk¡&tgk¡ rduhdh 'kCnkofy;ksa dh t:jr iM+h gS ogk¡ okD; jpuk bruh ljy gS fd
bu u, 'kCnksa ds vFkZ vklkuh ls le> esa vkus yxrs gSaA nwljh ckr ;g gS fd dksbZ fu;e ;k fl)kar lhèks&lhèks
gh izLrqr ugha dj fn, x, gSaA ogk¡ ,sls iz;kl fd, x, gSa fd ikB dks i<+rs le; lkspuk Hkh tkjh jgs] t:jr
iM+s rks fon~;kFkhZ vius lgikfB;ksa ;k f'k{kdksa ls ckrsa djsa] vius rdZ j[ksa] muds fopkj lqusa vkSj rc dgha vkxs
c<a+sA yxHkx gj bdkbZ esa geus ml bdkbZ ls lacaf/kr bfrgkl ls tqM+h dqN ckrsa j[kh gSa rkfd fon~;kFkhZ xf.kr
dh ml i`"BHkwfe dks Hkh ns[k ldsa tgk¡ mldk tUe vkSj fodkl gqvkA os mlds lUnHkksZa dks le>rs gq, vkt
mldh mi;ksfxrk dks ns[k ldsaA blls muesa xf.kr ds izfr ,d vyx n`f"Vdks.k cusxk ,slh gekjh vk'kk gSA

yxHkx lHkh ikB thou ls tqM+s jkspd mnkgj.kksa ls 'kq: gq, gSaA ckrphr dh 'kSyh esa vo/kkj.kk,¡ /khjs&/khjs
fodflr dh xbZ gSaA bu vo/kkj.kkvksa ij vk/kkfjr ljy iz'u gy djds le>k, x, gSa tks ubZ ifjfLFkfr;ksa dks
tksM+rs gq, Øe'k% tfVy gksrs x, gSaA bruk djrs gq, gj fon~;kFkhZ vo/kkj.kk dks le> dj mldk vuqiz;ksx djus
esa l{ke gksus yxrk gSA bl iwjh izfØ;k ls mlesa vusd xf.krh; dkS'ky tSls & vewrZ fopkjksa dks le>uk]
xf.krh; ladsrksa esa bls O;Dr djuk] rdZ djuk] izek.k nsuk] fu"d"kZa fudkyuk] ikfjHkkf"kd 'kCnkoyh dks le>uk]
budk mfpr mi;ksx djuk vkfn fodflr gksus yxrs gSaA

buds vykok vkSj Hkh dbZ ckrsa gaS tks fdlh ikB~;iqLrd dks mi;ksxh cukus ds fy, t:jh gSa] mUgsa bl
iqLrd esa 'kkfey djus dh dksf'k'k dh xbZ gSA vki i<+sa] bUgsa igpkuasA tgk¡ vkidks yxrk gS dqN lq/kkjuk
t:jh gS] mls gesa crk,¡A vkids lq>ko gekjs fy, ekxZn'kZd fl) gksaxs vkSj iqLrd dks  vf/kd mi;ksxh cukus
esa gekjh lgk;rk djsaxsA

Ldwy f'k{kk foHkkx ,oa jkT; 'kSf{kd vuqla/kku vkSj çf'k{k.k ifj"kn~] N-x- }kjk f'k{kdksa ,oa fo|kfFkZ;ksa
esas n{krk lao/kZu gsrq vfrfjDr ikB~; lalkèku miyCèk djkus dh n`f"V ls Energized Text Books ,d vfHkuo
ç;kl gS] ftls vkWu ykbZu ,oa vkWQ ykbZu ¼MkmuyksM djus ds mijkar½ mi;ksx fd;k tk ldrk gSA ETBs
dk çeq[k mn~ns'; ikB~;oLrq ds vfrfjDr vkWfM;ks&ohfM;ks] ,uhes'ku QkWjesV esa vfèkxe lkexzh] lacafèkr
vH;kl] ç'u ,oa f'k{kdksa ds fy, lanHkZ lkexzh çnku djuk gSA

bl iqLrd dks rS;kj djus esa fon~;kHkou lkslk;Vh mn;iqj] ljLorh f'k{kk laLFkku NÙkhlx<+] vthe

izseth Qkm.Ms'ku dk gesa Hkjiwj lg;ksx vkSj ekxZn'kZu feyk gSA ifj"kn~ mudk vkHkkjh gSA

lapkyd
jkT; 'kSf{kd vuqla/kku vkSj izf'k{k.k ifj"kn~

NÙkhlx<+] jk;iqj



ek/;fed Lrj rd xf.kr dks Hkh vU; fo"k;ksa dh rjg vfuok;Z :i ls i<+k;k tkrk gSA blfy, bl
Lrj ij bls bl izdkj lesfdr djus dh dksf'k'k dh tkrh gS fd gj ukxfjd esa visf{kr xf.krh; {kerkvksa
,oa le> dk fodkl gks ldsA jk"Vªh; ikB~;p;kZ dh :ijs[kk xf.kr dks ikB~;iqLrd esa nh xbZ leL;kvksa ds
gy rd lhfer u j[kdj] xf.krhdj.k dh {kerk ds fodkl dks 'kkfey dj bl nk;js dks vkSj vkxs c<+krh
gSA blds fy, jkstejkZ ds dke esa vkus okys xf.kr ds mi;ksx ls vkxs] Nk=ksa dh xf.krh; fprau vkSj
n`';hdj.k dh {kerk dks c<+kok fn;k tkuk vko';d gSA

ek/;fed Lrj ij xf.kr esa ,d vksj tgka d{kk&6 ls 8 rd esa 'kq: dh xbZ xf.krh; vo/kkj.kkvksa
dks iq[rk djus dh t:jr gksrh gS ogha nwljh vksj cPpksa dks bu vo/kkj.kkvksa ds O;kid laca/kksa dks le>us
vkSj bl <k¡ps dh xgjh le> fodflr djus ij tksj nsuk Hkh t:jh gks tkrk gSA

rdksZa dks x<+uk] izR;sd pj.k dks rkfdZd ,oa laf{kIr :i esa n'kkZ ikuk ,slh {kerk,a gSa tks gesa nqfu;k
ds lacaèkksa ,oa mldh le> dks csgrj :i ls ns[kus esa enn djrh gSA o`g~n :i esa ek/;fed Lrj ds xf.kr
dk mÌs'; vo/kkj.kkRed <k¡ps dks le>uk] viuh ckr dk rkfdZd vk/kkj ns ikus dh ;ksX;rk gkfly djuk]
lVhd ,oa laf{kIr :i ls vius fopkjksa dks O;Dr dj ikuk ,oa fl) djus o lkekU;hdj.k dh xf.krh; izfØ;k
o fu;eksa dks le> ikuk gSA

cPps ;g le>uk 'kq: djsa fd xf.kr esa fl) djus dk D;k vFkZ gS vkSj blds fy, Øec) rdksZa dh
vko';drk D;ksa iM+rh gSA LFkkfud le> ,oa LFkkfud ifjorZu dh le> ,oa fo'ys"k.k dj ldus dh {kerk
dks c<+kuk Hkh ;gka mruk gh vko';d gks tkrk gSA la[;kdksa ls vkxs la[;k i)fr dks vewrZ :i esa le>uk]
la[;kvksa ds lkekU; fu;e [kqn ls fudky ikuk] lerk] pj ,oa lehdj.k ds gy ls D;k vFkZ gS ,sls dqN
mnkgj.k gSa ftUgsa bl Lrj ij ikB~;Øe esa 'kkfey fd;k x;k gSA

;fn ge ,u-lh-,Q- 2005 ds xf.kr okys fgLls ij ckr djsa] rks ge ik,axs fd ;g xf.kr dh le>
ds fodkl ds lkFk blds fofHké ifjfLFkfr;ksa esa mi;ksx ij cy nsrk gSA vr% ;g i<+us okys ds thou ls tqM+s
O;kid {ks= ij mldh {kerkvksa ds fodkl ij cy nsrk gSA cPps dks tfVy x.kukvksa esa n{krk gkfly djus
ds ctk;] xf.krh; rjhds ls lkspus] rdZ djus ds fy, izsfjr djuk vko';d gS rkfd cPps ;g le>sa fd xf.kr
dSls dke djrk gS u fd fuiq.k x.kd dh rjg flQZ tYnh ls tfVy xq.kk@Hkkx dj gy fudky ik;sA

cPpksa dks xf.kr dh leL;k gy djrs le; vo/kkj.kk dks le>us ds lkFk gh lkFk etk Hkh vkuk
pkfg,A cPps voèkkj.kkvksa dks le>us esa gh O;Lr u jgsa vfirq budk mi;ksx dj leL;kvksa dks gy djus
esa vkuan dk vuqHko dj bruh {kerk vftZr dj ysa fd leL;kvksa dks le>dj gy djus ds rjhds Lo;a <wa<+
ldsaA blls cPpksa esa fdlh ubZ leL;k dks le>us vkSj mls gy djus dk vkRefo'okl mRiUu gksxkA bldk
vFkZ ;g ugha gS fd iqLrd esa fn, x, ;k d{kk esa gy djk, tkus okys vH;kl ds iz'u f?kls&fiVs rjhds ds
gSa vkSj ;kaf=d tfVyrk ls ifjiw.kZ gSa cfYd ;s cPps dks voèkkj.kkvksa dh [kkst djus vkSj Lo;a ds fy, <kapk
(framework) fodflr djus esa ennxkj gSaA

ekè;fed Lrj ij leL;k lekèkku dh {kerk egÙoiw.kZ gks tkrh gSA igys gh bl ij ppkZ dh tk
pqdh gS fd cPps leL;k gy djus esa vkuan dk vuqHko djsaA bl ij vfèkd tksj nsus dh vko';drk gS fd

f'k{kd ds fy, nks 'kCn---



leL;k lekèkku dk mís'; ,d fof'k"V fofèk dk iz;ksx dj ,d fof'k"V mÙkj izkIr djuk ugha gSA ;g Hkh
egÙoiw.kZ gS fd leL;k lekèkku ds dbZ rjhds ryk'kus esa f'k{kd] cPps dh enn dj ldsA cPps ;g Hkh eglwl
dj ldsa fd dbZ leL;kvksa ds fofoèk gy gks ldrs gSaA d{kk esa ,slh ifjfLFkfr;k¡ cusa fd cPps Lo;a loky
cuk ldsa vkSj ifjHkk"kk,¡ cukus ds ckjs esa lksp ldsa rkfd cPps leL;k ;k loky dks vPNs ls le>dj mi;qDr
voèkkj.kk vkSj ,Yxksfjn~e dk p;u djus esa l{ke gks tk,¡A

jk"Vªh; ikB~;p;kZ dh :ijs[kk esa mYysf[kr dbZ fcanqvksa esa ls ;g ,d egRoiw.kZ fcUnq gS fd xf.kr dh d{kk
dSlh gksuh pkfg,A lkFk gh ;g Hkh mYys[k djuk vko';d gS fd d{kk esa cPpksa dks lewg esa ppkZ djus]
fopkj&foe'kZ djus vkSj fopkjksa dks fodflr djus ds volj miyCèk djk, tk,aA ekè;fed Lrj dh d{kk,a
blds fy, fo'ks"k :i ls egRoiw.kZ gS D;ksafd bl Lrj ij cPps lewg esa jguk ilan djrs gSaA ;fn xf.kr ds
eqís bUgsa lewg esa ppkZ] fopkj&foe'kZ ds volj miyCèk djk ldsa rks cPps 'kkyk esa lh[ks x, Kku dk jkstejkZ
ds thou ds lkFk lkFkZd lacaèk cuk ik,axsA

ekè;fed Lrj esa xf.kr f'k{k.k ds nkSjku ;g Hkh è;ku j[kuk pkfg, fd bl Lrj rd igqapus okys cPps Øec)
rkfdZd fopkj cuk ldrs gSaA blfy, cPpksa dks ,sls loky ;k leL;k,a nsuh pkfg, ftlls dFkuksa dks fl)
djus dh le> cu lds] fl) djus ds fy, vko';d fopkjksa dk fuekZ.k djus esa enn fey lds] xf.kr dh
ewy voèkkj.kkvksa dks vkRelkr dj ldsa vkSj buds vanj bruk vkRefo'okl mRiUu gks tk, fd ;s xf.krh;
fopkjksa dks lh[k ldsa vkSj mudks iz;ksx Hkh dj ldsaA

uhps dqN eq[; fopkjksa dks laf{kIr :i ls izLrqr fd;k tk jgk gS] ftUgsa xf.kr dh d{kk esa tkus ls igys vkidks
è;ku j[kuk pkfg,&

• xf.kr fo"k; ds vè;kiu ds nkSjku f'k{kd ,oa Nk= nksuksa dh lgHkkfxrk ,oa lfØ;rk vko';d gSA
Nk=ksa dks ,slk okrkoj.k miyCèk djkuk pkfg, fd os vkil esa ckrphr dj ldsa] fopkjksa dk vknku&iznku dj
ldsa vkSj Kku dk l`tu dj ldsaA

• cPpksa dks ckrphr djus ds volj nsuk Hkk"kk dh n`f"V ls Hkh vR;ar egRoiw.kZ gSA Nk= u dsoy vius
xf.krh; fopkjksa dks vius 'kCnksa vkSj viuh Hkk"kk esa O;Dr dj ik,a cfYd xf.krh; izrhdksa] xzkQ vkfn dk iz;ksx
dj vkSipkfjd xf.krh; Hkk"kk dk bLrseky djus dh fn'kk esa Hkh vkxs c<+ ldsaA

• ek/;fed Lrj ij xf.kr esa vewrZrk c<+ tkrh gSA Nk= voèkkj.kkvksa dks le> ldsa vkSj muesa lacaèk
cuk ldsaA lkFk gh fo"k; ds lkFk vewrZrk dks Hkh lacafèkr dj ldsaA

• f'k{kdksa ds fy, ;g ikB~;iqLrd ,d ,slk lkèku gS] ftldk os mi;qDr lanHkZ ds lkFk mi;ksx dj
ldrs gSa] os bls gh lEiw.kZ vfèkxe izfØ;k ds ekxZn'kZd lkèku ds :i esa u le>saA bl ikB~;iqLrd dk dSls
csgrj mi;ksx fd;k tk ldrk gS] ;g f'k{kd Lo;a r; djsaA

ys[kd lewg
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xf.kr dk bfrgkl

bdkbZ & 1

H   MISTORY OF ATHEMATICS

xf.kr dk vkjaHk dgk¡ vkSj fdl :i esa gqvk ;g Bhd&Bhd crk ikuk dfBu gSA ftUgsa ge lcls
iqjkuk fyf[kr nLrkost ekurs gSa buls Hkh cgqr igys ds dqN ,sls fp= ;k ladsr feyrs gSa tks ewy xf.kr
ds dqN Kku dh vksj ladsr djrs gSaA mnkgj.k ds fy, thok’e foKkfu;ksa us nf{k.k vÝhdk dh xqQkvksa
esa *vksdjs* (ochre) pV~Vkuksa dh [kkst dh ftlesa [kqjp dj cuk, g, T;kferh; iSVuZ fn[kkbZ iM+rs gSaA
dkaxks esa uhy unh ds ikl feyh *b’kkaxks vfLFk* (Ishango bone) ds ckjs esa /kkj.kk gS fd ;g vHkkT;
la[;kvksa dh Ük̀a[kyk dk lcls iqjkuk Kkr izn’kZu gSA ;g ekU;rk gS fd ;g 20]000 o"kZ iqjkuk gks ldrk gSA

yxHkx 5000 bZ-iw- igys bftIV ds yksxksa us
T;kfefrd LFkkfud vkdf̀r;ksa (Spatial design) dk
izn’kZu fd;kA izkphu Hkkjr dk lcls izkphu Kkr xf.kr
3000&2600 bZ-iw- dk ekuk tkrk gSA mRrj Hkkjr dh
flaèkq ?kkVh ¼gM+Iik½ lH;rk us leku otu vkSj ekiu dh
iz.kkyh dk fodkl fd;kA ,d vk’p;Ztud :i ls
mUur bZaV rduhd ftlesa vuqikr dk iz;ksx fd;k x;k]
dk izek.k ;gk¡ feyrk gSA ;gk¡ ledks.k ij cukbZ xbZ
xfy;k¡] dbZ T;kferh; vkdkjksa tSls ?kukHk] 'kadq] csyu]
òRr] f=Hkqt dk feyuk ;g ladsr nsrk gS fd ml le;
ds yksxksa dk xf.kr cgqr fodflr FkkA

phuh xf.kr dk lcls iqjkuk mnkgj.k *’kkax jktoa’k* ¼1600&1046 bZ-iw-½ ls feyrk gS ftlesa
dNq, ds dop ij [kjksap dj cuk, x, vad 'kkfey gSaA fyf[kr xf.kr dk izek.k *lqesfj;u lH;rk*
esa Hkh feyrk gSA ftUgksaus eslksiksVkfe;k esa lcls iqjkuh lH;rk dk fuekZ.k fd;k] ,slk ekuk tkrk gsSA
mUgksaus 2500&3000 bZ-iw- esa ekiu foKku dh ,d tfVy iz.kkyh dk fodkl fd;kA

izkphu lH;rkvksa esa bftIV] xzhd] cschyksu vkSj vjc ds yksxksa us Hkh xf.kr ds {ks= esa viuk
egRoiw.kZ ;ksxnku fn;kA bZlk ds ckn ds dky esa Hkh nqfu;k ds vyx&vyx fgLlksa esa xf.kr dk fujarj
fodkl gksrk jgkA Øe’k% ;g Kku ,d nwljs rd igq¡pdj vkSj Hkh lè) gqvkA

xf.kr ds fodkl dh ;g dFkk vki vyx&vyx lzksrksa ls izkIr dj ldrs gSaA budk v/;;u
vkidks ,d vyx vkuannk;d vuqHkwfr ns ldrk gSA uoha d{kk esa ge Hkkjrh; xf.kr ds fodkl Øe
dk ,d va’k lfEefyr dj jgs gSaA vk’kk gS ;g vkidks iszfjr djsxk fd vki nqfu;k esa xf.kr dh
fodkl;k=k dks ns[kuk le>uk pkgsaA

flaèkq ?kkVh ¼gM+Iik½ lH;rk ds vo'ks"k
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xf.kr dk bfrgkl
xf.kr] foKku ,oa rduhdh dk es#n.M gSA vr% osnkax T;ksfr"k esa _f"k yx/k us fy[kk

gS %&

;Fkk f’k[kk e;wjk.kke~ ukxkuke~ ~ e.k;ks ;FkkA

rn~on~ osnkax’kkL=k.kke~ xf.kre~ ew/kZfufLFkre~ AA

vFkkZr lHkh osnkax ’kkL=ksa ds ’kh"kZ ij xf.kr mlh izdkj lq’kksfHkr gS tSls eksj ds flj ij
f’k[kk rFkk liZ ds Qu ij ef.k lq’kksfHkr gSA

xf.kr ds bfrgkl ij n`f"V Mkyus ij ge ns[krs gSa fd xf.kr esa Hkkjr dk ;ksxnku vR;ar
fof’k"V ,oa fo’oizfl) gSA izkphu dky ls gh Hkkjr esa xf.kr dh fofHkUu ’kk[kkvksa ij dk;Z
fd;k x;k gSA dqN dh laf{kIr ppkZ ;gk¡ djsaxsA

vad xf.kr%&vad xf.kr] xf.kr dh izeq[k ’kk[kk gSA nSfud O;ogkj esa bldk lokZf/kd
mi;ksx gSA vad xf.kr dk vk/kkj vad iz.kkyh gS ftlesa ’kwU; dk egRoiw.kZ LFkku gSA

’kwU; dk vkfo"dkj%& ’kwU; dh ladYiuk osnksa esa fufgr gSA “Å¡ [ka czg~e” ;tqosZn
v/;k; 40@ ea= 17 bl _pk esa “[ka” ’kCn dk iz;ksx gqvk gSA “[ka” ’kCn dk rkRi;Z
vkdk’k vkSj ’kwU; Hkh gksrk gSA T;ksfr"kkfn xzUFkksa esa “[ka” dks ’kwU; ds vFkZ esa iz;qDr fd;k
x;k gSA

yhykorh esa HkkLdjkpk;Z us ’kwU; ifjdekZ"Vd esa ’kwU; ds fy, “[ka” dk iz;ksx fd;k gSA

;ksxs[kaa{ksilea] oxkZnkS[ka] [kHkkftrks  jkf’k%A

[kgj% L;kr~] [kxq.k% [ka] [kxq.kf’pUR;’p ’ks"k fo/kkSAA

’kwU; esa fdlh la[;k dks tksM+us ij ;ksxQy ml la[;k ds rqY; gh gksrk gSA ’kwU;
ds oxkZfn ’kwU; gh gksrs gSaA fdlh jkf’k dks ’kwU; ls Hkkx nsus ls ml jkf’k dh laKk [kgj
¼ftldk gj [k gks½ gksrh gSA ’kwU; ls fdlh jkf’k dks xq.kk djus ij xq.kuQy ’kwU; gksrk gSA

ladsr&’yksd] lwDr lanHk Z gsrq fn;s x;s gS a budk lh/k s&lh/k s ijh{kk es a iwNk
tkuk okafNr ugha gSA
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’kwU; dh ladYiuk dk Js; egku laLd`r O;kdj.kkpk;Z ikf.kuh ¼500bZ-iw-½ rFkk fiaxy
¼200bZ-iw-½ dks fn;k tkrk gS ’kwU; dk vkfo"dkj oSfnd _f"k x`Rlen us fd;k Fkk bl izdkj
dk Hkh mYys[k feyrk gSA

’kwU; ds fy, ,d fpg~u fuf’pr djus dk loZizFke lk{; cD’kkyh ikaMqfyfi ¼300&400bZ½
esa ik;k tkrk gSA izkphu Hkkjr dh vadh; i)fr esa ’kwU; rFkk blds fpg~u dk ;ksxnku
lokZfèkd egRoiw.kZ gSA

izksQslj th-ch- gkyLVsM us dgk gS &

^^cqf) vkSj ’kfDr ds fodkl ds fy, xf.kr dh dksbZ Hkh ladYiuk ’kwU; ls egRoiw.kZ
fl) ugha gqbZ gSA**

vad i)fr % fo’o ds fofHkUu ns’kksa esa izkphu dky ls la[;k ys[ku dh vyx&vyx i)fr;k¡
izpfyr jgh gSaA nsoukxjh] jkseu rFkk fgUnw&vjsfcd la[;k iz.kkyh dk v/;;u geus iwoZ
d{kkvksa esa fd;k gSA vc ge bldh ,sfrgkfld i`"BHkwfe dh tkudkjh izkIr djsaxsA

izks- fxUlcxZ dgrs gSa % yxHkx 770 bZ- esa mTtSu ds ,d fgUnw fo}ku dad dks cxnkn
ds izfl) njckj esa vCcklbZn [kyhQk vyeUlwj us vkeaf=r fd;kA bl izdkj fgUnw vadu
i)fr vjc igq¡phA dad us fgUnw T;ksfr"k foKku rFkk xf.kr vjc ds fo}kuksa dks i<+k;kA dad
dh lgk;rk ls mUgksaus czEgxqIr ds ^^czg~eLQqV fl)kUr** dk vjch esa vuqokn fd;kA

Ýkalhlh fo}ku ,e-,Q-ukm dh [kkst ;g izekf.kr djrh gS fd lhfj;k esa e/; lkroha
lnh esa fgUnw vad vPNh rjg Kkr Fks rFkk mldh ljkguk dh tkrh FkhA

ch-ch-nRr dgrs gSa &

^^vjc ls feJ rFkk mRrjh vjc gksrs gq, Hkkjrh; vad iz.kkyh X;kjgoha lnh rd iw.kZ
:i ls ;wjksi igq¡p x;hA ;wjksiokfl;ksa us mUgsa vjch vad dgk D;ksafd os mUgs vjcksa ls feys
fdUrq] LOk;a vjcksa us ,der ls mUgas fgUnw vad ¼vy&vjdku vy&fgUnw½ dgk bu nl vadkas
dks vjcoklh  “fgUnlk” dgrs gaSA**

LFkkuh;eku % fdlh Hkh la[;k dks ’kwU; lfgr nl vadkas esa O;Dr djuk vkSj izR;sd vad
dks ,d fujis{keku vkSj ,d LFkkuh;eku nsus ds dkj.k ;g vad i)fr oSKkfud vad i)fr
gSA LFkkuh; eku vk/kqfud la[;k iz.kkyh ¼fgUnw&vjsfcd iz.kkyh½ dh fo’ks"krk gSA

Ýkal ds egku xf.krK ih;js ykIykl us fy[kk gS% Hkkjr us gh gesa izR;sd la[;k dks
nl vadksa }kjk O;Dr djus ¼ftlesa izR;sd vad dk ,d fujis{k vkSj ,d LFkkuh; eku gS½ dh
vR;ar mRre iz.kkyh nh gSA n’keyo i)fr dk vk/kkj nl gSA blh dkj.k ls bls nk’kfed
;k n’keyo iz.kkyh dgrs gSaA

 Hkkjrh; vadkas dk bfrgkl ,oa cM+h la[;k,¡%  Hkkjrh; vadksa dk fodkl dz e fuEukuqlkj
gS&

• [kjks’Fkh iz.kkyh ¼pkSFkh ’krkCnh bZ-iw-½ • czkãh iz.kkyh ¼rhljh ’krkCnh bZ-iw-½

• Xokfy;j iz.kkyh ¼9oha ’krkCnh½ • nsoukxjh iz.kkyh ¼11oha ’krkCnh½
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• vk/kqfud iz.kkyh %

bZ-iw- pkSFkh ’krkCnh ls ysdj bZlk i’pkr~ nwljh ’krkCnh rd ds vfHkys[kksa esa [kjks’Fkh
vad ik, tkrs gaSA czkãh vadksa esa nl ds vfrfjDr] lkS rd blds xq.kd rFkk ukS lkS rd lkS
ds xq.kd ik, x, gSaA

;tqosZn lafgrk] jkek;.k rFkk mlds ckn ds /kkfeZd xzaFkksa esa 1 ls ysdj 1053 rd dh
la[;kvksa dks vyx&vyx uke fn;s x;s gaS %

• fu;qre 1011 • mRlax 1021 • gsrqghye 1031

• fu=ok|e~ 1041 • rYy{k.kk 1053

dwVkad ifjp;% fdlh la[;k dks tc v{kj ds #i esa O;Dr fd;k tkrk gS mls “dwVkad”
dgrs gaSA izkphu xf.krKksa us bl ladYiuk dk iz;ksx la[;kvksa dks vfHkO;Dr djus esa fd;k
FkkA izkphudky esa dwVkad i)fr;k¡ izpfyr Fkha ftudk iz;ksx T;ksfr"kkfn xzaFkksa esa fd;k x;k
gSA

• o.kkZad iz.kkyh • ’kCnkad iz.kkyh • O;atukad iz.kkyh

chtxf.kr %& chtxf.kr rFkk vad xf.kr esa lajpuk vkSj fl)kUr ds fopkj ls
vusd lekurk,¡ gSaA

bu nksukas esa eq[; varj ;g gS fd vad xf.kr essa O;Dr ¼Kkr½ jkf’k dh ckr dh tkrh
gS tcfd chtxf.kr esa vO;Dr ¼vKkr½ jkf’k dh ckr dh tkrh gSA vO;DRk jkf’k ls rkRi;Z
ml jkf’k ls gS ftldk eku izkjaHk esa Kkr u gksA bls cht jkf’k Hkh dgrs gSa] blfy, vO;Dr
xf.kr dks chtxf.kr dgrs gSaA

chtxf.kr dk mi;ksx ’kqYolw=ksa ds dky ls gh izkjaHk gqvk izrhr gksrk gSa fofHkUu izdkj
dh ;Kosfn;kssa ds fuekZ.k esa ,slh leL;k,¡ mRiUu gqbZa ftlds fy, js[kh; (Linear)  vkSj
vifjfer lehdj.kksa dk lek/kku <¡w<uk iM+kA vk;ZHkV dk vadxf.kr ds lkFk&lkFk chtxf.kr
esa Hkh mYys[kuh; ;ksxnku gSA chtxf.kr czg~exqIr ds dky ls gh xf.kr dh ,d vyx ’kk[kk
ds :i esa fodflr gqvkA bls dqV~Vd xf.kr rFkk vO;Dr xf.kr Hkh dgk tkrk FkkA

xf.krK i`Fkwnd Lokeh ¼860bZ-½ us bldk uke chtxf.kr j[kkA

js[kkxf.kr ¼T;kfefr½%& Hkkjrh; xf.kr ds bfrgkl ij n`f"V Mkyus ij ;g Kkr gksrk gS
fd vius ns’k esa oSfnd dky esa gh js[kkxf.kr dh uhao iM+ xbZ FkhA oSfnd dky esa xf.kr dh
tkudkjh ̂ ^dYi** uked osnkax esa ’kqYo lw=ksa ds :i esa feyrh gSA osnh ds ekiu esa iz;qDr jLlh
dks 'kqYo dgk tkrk gSA lw= dk vFkZ gS&tkudkjh dks laf{kIrre :i esa izLrqr djukA

’kqYo lw= muds jpf;rkvksa&ckS/kk;u] vkiLraHk] dkR;k;u] ekuo] eS=k;.k vkfn ds
uke ls tkus tkrs gaSA ’kqYo lw=ksa esa fofHkUu T;kfefr vkdkjksa dh osfn;k¡ cukus dk o.kZu gS%&

• x#.k osnh • dweZ osnh • Jh ;a=
’kqYo lw= T;kfefr ds dqN mnkgj.k fuEufyf[kr gSa &

f=Hkqtksa] oxksZa] vk;rksa rFkk vU; tfVy T;kferh; vkdkjksa dh jpuk] ,slh T;kferh; vkdkjksa
dh jpuk ftUkdk {ks=Qy fn;s x;s vkdkjksa ds {ks=Qy ds tksM+ ;k vUrj ds cjkcj gksA
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T;kfefr ds {ks= esa vk;ZHkV ¼476&550bZ-½ czg~exqIr ¼600bZ-½] HkkLdj
izFke ¼629bZ-½] egkohj ¼850bZ-½ dk mYys[kuh; ;ksxnku gSA

ckS/kk;u izes;

nh?kZ prqjL=L; v{k.;k jTtq% ik’oZekuh fr;Zd~ ekuh pA
;r i`FkXHkwrs dq:r% rr~ mHk;a djksfr ¼bfr {ks= Kkue~½ AA

AA 48 ¼1½ ckS/kk;u ’kqYo lw=AA

bldk vk’k; gS%& ,d vk;r ds fod.kZ ij cus oxZ dk {ks=Qy
vk;r dh nksuksa Hkqtkvksa ij cus oxksZ a ds {ks=QYkksa ds ;ksx ds cjkcj gksrk
gS ge tkurs gSa fd vk;r dk fod.kZ vk;r dks nks ledks.k f=Hkqtksa esa foHkkftr djrk
gS rFkk ledks.k f=Hkqt esa d.kZ dk oxZ ’ks"k nks Hkqtkvksa ds oxksa Z ds ;ksx ds cjkcj gksrk
gSA

ledks.k f=Hkqt dh Hkqtkvksa dh chp ;g laca/k ikbFkkxksjl izes; ds uke ls tkuk
tkrk gSA fdUrq MkW- czteksgu dh iqLrd&xf.kr dk bfrgkl ¼i`"B 243½ ij mYys[k gS fd
;g ckr vc vf/kdka’k bfrgklK ekuus yxs gSa fd ikbFkkxksjl dk izes; ’kqYo lw=ksa ds
ys[kdksa dks ikbFkkxksjl ds TkUe ls lSdM+ksa o"kZ igys Kkr gks pqdk FkkA ;wukuh nk’kZfud
ikbFkkxksjl dk thou dky 572 bZ-iw- ls 501 bZ-iw- rd ekuk tkrk gSA tcfd Hkkjrh;
xf.krK ckS/kk;u us bl izes; dks ikbFkkxksjl ls lSdM+ksa o"kZ iwoZ lksnkgj.k lokZf/kd
O;kid :i esa O;DRk fd;k gSA

vr% ;g izes; okLro esa ckS/kk;u izes; gSA bls ’kqYo izes; Hkh dgrs gSaA

ikbZ ¼½ dk Hkkjrh; bfrgkl %&

¼1½ vk;ZHkV ¼476 bZ-&550 bZ-½ igys xf.krK Fks ftUgksaus ifjf/k vkSj O;kl ds
vuqikr vFkkZRk aikbZ dk yxHkx ifjfer eku fudkyk FkkA

prqjf/kde~ ’kre"Vxq.ka }k"kf"VLrFkk lgL=k.kke~A

v;qr}; fo’dEHkL; vklUuks o`Rr ifjikg% AA

lkS esa pkj tksM+dj mls 8 ls xq.kk djssa vkSj mlesa 62000 tksM+saA ;g ;ksxQy 20]000
O;kl ds o`Rr dh ifjf/k dk yxHkx eki gksxk vFkkZr~ 20]000 O;kl ds o`Rr dh ifjf/k 62832
gksxhA

20000
62832

)( 
klO;

ifjf/kikbZ 

bl izdkj muds vuqlkj ikbZ ¾3-1416  tks n’keyo ds 4 LFkkuksa rd vkt Hkh lgh gSA

¼2½ HkkLdjkpk;Z ¼1114&1193bZ-½ us vius xzaFk yhykorh esa ikbZ ¼½ dk eku fn;k
gSA
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O;kls HkuUnkfXu grs foHkDrs [kck.k lw;SZ% ifjf/k% l lw{e%A

}kfoa’kfr?us foârs·Fk’kSyS% LFkwyks·FkokL;kn~ O;ogkj~ ;ksX;%AA

O;kl dks 3927 ls xq.kk dj 1250 ls Hkkx nsus ij lw{e ifjf/k gksrh gSA vFkok O;kl
dks 22 ls xq.kk dj 7 ls Hkkx nsus ij O;ogkj ds ;ksX; ifjf/k dk LFkwy eku izkIr gksrk gSA

¼3½ LokehHkkjrh Ñ".krhFkZ ¼1884&1960½ us ikbZ@10 dk eku lqfofnr vuq"Vqi
Nan esa rFkk o.kZekyk dh dwV Hkk"kk esa fn;k gS%&

xksih HkkX;e/kqozkr&Ja`fx’kksnf/klaf/kxA

[kythfor [kkrko xygkyk jla/kj AA

Lokeh th ds vuqlkj] bl Nan ds rhu mi;qDr vFkZ fudkys tk ldrs gSaA igys vFkZ
esa rks ;g Hkxoku d"̀.k th dh Lrqfr gSA nwljs vFkZ esa Hkxoku ’kadj dh Lrqfr gS rFkk rhljs
vFkZ esa dk eku n’keyo ds cRrhl LFkku rd gSA

0-3 1 4 1 5 9 2 6 5 3 5 8 9 7 9 3 2 3 8 4 6 2 6 4 3 3 8 3 2 7 9 2
bUgksaus oSfnd xf.kr uked xzaFk dh jpuk dhA blesa 16 lw= rFkk 13 milw= gSa

¼4½ Jhfuokl jkekuqtu ¼1887&1920 bZ-½& jkekuqtu dk ;wjksi esa tks igyk ’kksèk
fuca/k izdkf’kr gqvk mldk ’kh"kZd Fkk izfr:id lehdj.k vkSj ds lfUudV eku ¼eksM~;wyj
bDos’ku ,aM ,izksfDles’ku Vw ½ mUgksaus ds lfUUkdV eku ds fy, dbZ lw=ksa dh [kkst dhA

f=dks.kfefr%& f=dks.kfefr xf.kr dh og ’kk[kk gS ftlesa f=Hkqt dh
Hkqtkvksa vkSj dks.kksa ds lEcU/k dk v/;;u fd;k tkrk gSA

;g xf.kr dh izkphu ,oa egRoiw.kZ ’kk[kk gSA Hkkjrh; T;ksfr"k’kkL= ,oa [kxksy ’kkL=
eas bldk mi;ksx xzgksa ds LFkku dh x.kuk esa gksrk FkkA

izkphu Hkkjrh; xf.krKksa vk;ZHkV] ojkgfefgj rFkk czãxqIr vkfn dk f=dks.kfefr ds {ks=
esa egRoiw.kZ ;ksxnku gSA

f=dks.kfefr dh ladYiukvksa] lw=ksa rFkk lkjf.k;ksa dk o.kZu ^^lw;Z fl)kUr** ¼400bZ½]
ojkgfefgj ds iap fl)kar rFkk czãxqIr ds czãLQqV fl)kar ¼630 bZ-½ esa feyrk gSA

Mk-czteksgu }kjk fyf[kr iqLrd ^^xf.kr dk bfrgkl** ¼i"̀B 314½ esa mYYks[k gS fd
blesa lansg ugha gS fd f=dks.kferh; Qyuksa esa ls rhu dh Li"V :i ls ifjHkk"kk lcls igys
fgUnqvksa us gh nh FkhA

lcls igys T;k dk iz;ksx vk;ZHkV us ¼yxHkx 510 bZ-½ fd;k FkkA vk;ZHkV us T;k vkSj
mRØe T;k ¼mTT;k½ dh lkjf.k;k¡ Hkh nh gSaA

Hkkjr ls ^^T;k** ’kCn vjc x;k tgk¡ ^^thck** ds :i esa izpfyr gks x;kA dqN le;
i’pkr~ thck dk ^^tSc** gks x;kA vjch esa ^^tSc** dk vFkZ ^^o{k** gS yxHkx 1150 bZ- esa vjch
dh iqLrdksa dk ysfVu esa vuqokn fd;k x;k] rks tSc ds LFkku ij lkbul (Sinus) dk iz;ksx
fd;k x;k gS ftldk ysfVu es ,d vFkZ ^^o{k** Hkh gSA
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czãxqIr us T;k ds vFkZ esa gh ^^ØeT;k** dk iz;ksx fd;k gSA bldk ;g uke blfy,
j[kk fd ^^mRØe T;k** ls bldk varj Li"V fn[kkbZ iM+sA vjch esa ;gh ’kCn ^^djt** ds :i
esa izpfyr gks x;kA vy[okfjteh us Hkh ^^djt** dk gh iz;ksx fd;k gSSA Hkkjrh; T;k vkSj
dksfVT;k gh ;wjksih;u Hkk"kkvksa esa lkbu (sine) vkSj dks lkbu (co-sine) cu x,A

f=dks.kfefr dk T;ksfr"k] [kxksy’kkL=] vfHk;kaf=dh ,oa ukS&ifjogu (Navigation)
rFkk Å¡pkbZ] nwjh vkfn ds v/;;u esa mi;ksx gSA

iz'ukoyh & 1-1

iz-1 lgh tksM+h cukb,&

Hkkjrh d̀’.krhFkZ czãLQqV fl)kUr

ojkg fefgj fl)kUr f’kjkse.kh

czãxqIr vk;ZHkVh;

HkkLdjkpk;Z iap fl)kUr

vk;ZHkV oSfnd xf.kr

iz-2 fjDr LFkkuksa dh iwfrZ dhft, &

1- vkdk’k rFkk ’kwU; ds fy,-------------------------’kCn dk iz;ksx gksrk FkkA

2- rYy{k.kk ’kCn----------------------la[;k gsrq gksrk  FkkA

3- o.kkZad i)fr dk iz;ksx-----------------xf.krK us vius---------------xzaFk esa fd;k gSA

4- ----------------dks gh vO;Dr xf.kr dgk tkrk FkkA

5- oSfnd xf.kr esa-------------------- lw= gSaA

iz-3 vk/kqfud la[;k iz.kkyh dh fo’ks"krk,¡ fyf[k, \

iz-4- ’kwU; ds vkfo"dkj ij izdk’k Mkfy,A

iz-5 o.kkZad i)fr dk laf{kIr ifjp; nhft, \

iz-6 ckS/kk;u izes; D;k gS \

iz-7  ds eku ds laca/k esa vk;ZHkV ds ;ksxnku dks fyf[k, \

iz-8 oSfnd xf.kr xzaFk ds jpf;rk dk uke fyf[k, ,oa xzaFk dk laaf{kIr ifjp; nhft, \

izk;ksfxd xfrfof/k

¼1½ vius fo|ky; esa xf.kr ifj’kn dk xBu dhft,A

¼2½ vius fo|ky; esa xf.kr ds xzaaFkksa dks ladfyr dhft,A

¼3½ vius fo|ky; esa xf.kr dh iz;ksx'kkyk fodflr dhft,A
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x.ku lafØ;k dh ljy fof/k;k¡ % ge ;gk¡ x.kuk dh ftu ljy fof/k;ksa dk v/;;u
djus tk jgs gSa mu fof/k;ksa ds ’kks/kdrkZ xf.krK ,oa muds xzaFk dk laf{kIr ifjp; izkIr djsaxsA

vuqie xf.krK Lokeh Hkkjrh d̀".k rhFkZ ’kadjkpk;Z xkso/kZueB txUUkkFkiqjh ¼1884&1960
bZ-½ us ̂ ^oSfnd xf.kr** uked xzaFk dh jpuk dj ,d vfHkuo dk;Z  fd;kA bl xzaFk esa mUgksaus
vlk/kkj.k 16 lw=ksa vkSj 13 milw=ksa dk fooj.k muds xq.k/keZ rFkk iz;ksxksa ds lkFk fn;k gSA
bl xzaFk esa pkyhl v/;k; gSaA bls furkUr uohu ǹf"Vdks.k ds lkFk izLrqr fd;k x;k gSA

chtkad%& fdlh la[;k ds vadksa dk tksM+ ,d vad izkIr gksus rd djrs gSa ;gh vad
mldk chtkad dgykrk gSA

mnkgj.k&1- 10] 11] 321] 78 ds chtkad Kkr dhft, \

gy % 10 dk chtkad  1 $ 0  1

11 dk chtkad  1 $ 1   2

321 dk chtkad  3 $ 2 $ 1 6

78 dk chtkad  7 $ 8  15 ;gk¡ 15 izkIr gqvk gS ;g chtkad ugha gS vr%
blds vadksa dks iqu% tksM+saxs 1 $ 5  6 vr% 78 dk chtkad 6 gSA

mnkgj.k&2- 8756904 dk chtkad Kkr dhft, \

gy % 8756904 dk chtkad ge fuEufyf[kr rhu izdkj ls Kkr dj ldrs gSa % &

izdkj&1- la[;k 8756904 ds lHkh vadksa dk ;ksxQy Kkr djsaxsA

8$7$5$6$9$0$4 ¾ 39] blds vadksa dks iqu% tksM+us ij 3$9¾12] blds vadksa dks iqu%
tksM+saxs 1$2¾3 chtkad gSA

izdkj&2- la[;k 8756904 ds vadksa dks Øe’k%tksM+rs pysA tSls gh ;ksxQy nks vadksa dh
la[;k izkIr gks rqjar ;ksxdj ,d vad izkIr dj ysaxsA

8$7 15  1$5   6$5  11   1$1  2$6  8$9  17
1$7  8$0  8$4  12  1$2  3 chtkad gSA

izdkj&3- la[;k 8756904 ds vadksa dks /;ku ls nsf[k, ’kwU;] ukS rFkk ftu nks vadks dks
tksM+us ij ukS vkrk gS mUgsa NksM+dj ’ks"k vadksa ds ;ksxQy ls chtkad Kkr djsaxsA la[;k
8756904 esa 0] 9 rFkk 4$5¾9 NksM+us ij cps vad 8] 7 ,oa 6 dk ;ksx 8$7$6  21 dk
chtkad 2$1 3] vr% 3 chtkad gSA

chtkad Kkr djus esa /;ku nsus ;ksX; ckrsa

¼1½ chtkad Kkr djrs le; tSls gh ;ksx nks vad dh la[;k izkIr gks ogka rqjar
tksM+dj ,d vad izkIr dj ysuk pkfg,A
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¼2½ ’kwU; vkSj ukS tksM+us ;k NksM+us ls chtkad esa dksbZ varj ugha vkrkA

¼3½ fdlh la[;k dk chtkad ml la[;k esa 9 ls Hkkx nsus ij cpus okys ’ks"kQy ds
cjkcj gksrk gS] vFkkZr~ chtkad Kkr djus dk vFkZ gS ml la[;k es 9 ls Hkkx nsus
ij cpus okyk ’ks"kQy Kkr djukA

¼4½ fdlh la[;k dk chtkad 9 gS vr% og la[;k 9 ls iwjh&iwjh foHkkftr gksxhA ,slh
ifjfLFkfr esa mldk chtkad 'kwU; u gksdj 9 gh gksxkA

¼5½ 3 dh foHkkT;rk dh tk¡p chtkad ls Hkh dh tk ldrh gS & ftl la[;k dk chtkad
3] 6 ;k 9 gks og la[;k 3 ls iwjh&iwjh foHkkftr gksxhA

¼6½ chtkad ls mŸkj dh tk¡p dh tk ldrh gS vr% bldk i;kZIr vH;kl djuk pkfg,
ftlls chtkad eq[kkxz Kkr fd;k tk ldsA

iz'ukoyh & 1-2
iz’u 1- chtkaad fdls dgrs gSa \

iz’u 2- fuEufyf[kr la[;kvksa ds chtkad Kkr dhft,A

15] 38] 88] 99] 412] 867] 4852] 9875] 24601] 48956701-

iz’u 3- fuEufyf[kr la[;kvksa esa D;k tksM+ fn;k tk, dh la[;k 9 ls foHkkftr gks tk, %&

241] 861] 4441] 83504 -

iz’u 4- chtkadksa dh mi;ksfxrk fyf[k,A

chtkad ls mŸkj dh tk¡p % & oSfnd xf.kr esa mŸkj dh tk¡p dh vusd fof/k;k¡ gS] ;gk¡
ge chtkad ls mŸkj dh tk¡p djuk lh[ksaxsA

tksM+uk %&

tksM+ dh tk¡p%& la[;kvksa ds chtkadksa ds ;ksxQy dk chtkad ¾mŸkj dk
chtkad gksus ij mŸkj lgh gksxkA

mnkgj.k&3- 3469] 2220 ,oa 1239 dk ;ksxQy Kkr dj mŸkj dh tk¡p chtkad ls dhft,%&

gy % tk¡p

3469    4 ¼1½ la[;kvksa ds chtkad Øe’k% 4] 6 ,oa 6 gSA

2220    6 ¼2½ la[;kvksa ds chtkadks ds ;ksxQy dk chtkad

   $  1239    6 4$6$6  16 dk chtkad 7 gSA

6928    7 ¼3½ mŸkj 6928 dk chtkad 7 gSA
¼4½ Øekad ¼2½ ,oa ¼3½ ls nksuksa chtkad 7 gSA

vr% mŸkj lgh gSA
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nksuksa chtkadksa ds xq.kuQy

dk chtkad ¼d][k
ds xq.kuQy dk

chtkad
“x”)izFke la[;k

dk chtkad “d”
f}rh; la[;k

dk chtkad “[k”
mRrj

dk chtkad
“?k”

6 x 4 = 24 dk
chtkad 6

6          4

      6

?kVkuk%&
?kVkus dh tk¡p %& blesa ?kVus okyh ¼uhps½ dh la[;k dk chtkad $mŸkj ds chtkad

ds ;ksxQy dk  chtkad ¾ Åij dh la[;k dk chtkad

mnkgj.k&4 - 7816&3054 gy dj mŸkj dh tk¡p chtkad ls djsaA

gy % tk¡p

7816 4 ¼1½ ?kVus okyh ¼uhps½dh la[;k chtkad 3 gSA

   & 3054 3 mŸkj 4762 dk chtkad 1 gSA

4762 1 ¼2½ nksuksa chtkadksa dk ;ksx 3$1¾4 gSA

¼3½ Åij dh la[;k 7816 dk chtkad ¾ 4 gSA

¼4½ Øekad ¼2½ ,oa ¼3½ ls chtkad 4 gSA vr% mŸkj lgh gSA

xq.kk %&
xq.kk dh tk¡p %&

mnkgj.k&5- 456 X 814 gy dj mŸkj dh tk¡p chtkad ls dhft,\

gy %
456 X 814 tk¡p ¼izFke la[;k dk chtkad X f}rh; la[;k dk chtkad½

1824 izkIr xq.kuQy dk chtkad ¾ mŸkj dk chtkad

4560

364800 ¼1½ 6×4¾24 dk chtkad 6

371184 ¼2½ mŸkj 371184 dk chtkad  6

¼3½ Øekad ¼1½ ,oa ¼2½ ls nksuksa chtkad 6 gSA vr% mŸkj lgh gSA

xq.kk dh tk¡p gsrq

;fn “x” ,oa “?k” vleku gSa rks mRrj fuf’pr xyr gSA ;fn os leku gS rks mRrj
Bhd gSA
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Hk kx

mnkgj.k&6- 748131 gy dj mŸkj dh tk¡p chtkad ls dhft, \

gy %Hkktd HkkT; HkkxQy

  

 31 7481 241

62
128

124
0041

31
10







tk¡p %

HkkT; dk chtkad ¾ ¼HkkxQy dk chtkad x  Hkktd dk chtkad½$’ks"kQy dk chtkad

2     ¼7 x 4 ½ $ 1
     28 $ 1 = 29 dk chtkad 2

2 ¾ 2 vFkkZr mŸkj lgh gSA

xq.kk dh oSfnd xf.kr fof/k;k¡

¼1 ½ Å/oZ fr;Zd fof/k & bl fof/k esa lw= Å/oZfr;ZXH;ke~ dk iz;ksx gksrk gSA

lw= dk vFkZ Å/oZ ¾ ¼[kM+k½ yEcor

fr;Zd ¾ frjNk  ¾  

mnkgj.k&7-    41 lw= Å/oZfr;ZXH;ke~ ds iz;ksx ls gy dhft,A

              x38
gy %     41 lw= Å/oZfr;ZXH;ke~

          x 38 ¼1½ izFke LraHk¼bdkbZ esa bdkbZ dk xq.kk½

      15 5 8   1  Å/oZxq.kk

       
3  x 8

    1558 mRrj   8 ¼uhps bdkbZ LFkku esa fy[ksaxs½
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¼2½ izFke ,oa f}rh; LraHk ¼bdkbZ ,oa ngkbZ LFkku½

    41  fr;Zdxq.kk dj tksfM+,

   x 38
¼4x8½++++ ++ + + +$¼1x3½
32 $ 3 ¾ 35 ¼35 ds 5 rFkk gkfly 3½

¼3½   f}rh; LraHk ¼ngkbZ LFkku½

    4      Å/oZxq.kk

  x 3
   12
12 $ 3 ¼gkfly½ ¾ 15 ¼iwjk 15 ck,¡ fy[ksaxs½

mnkgj.k&8-   56 lw= Å/oZfr;ZXH;ke~ ds iz;ksx ls gy dhft,A

             x 82

gy % 56 lw= Å/oZfr;ZXH;ke~ ¼nsf[k, vkSj lef>,½

                 x 82 5 5 6 6
       45  9  2 Å/oZxq.kk Å/oZxq.kk

        5  1 8 8 2 2



fr;Zdxq.kk dj tksfM++,

mnkgj.k&9-    231      lw= Å/oZfr;ZXH;ke~ ds iz;ksx ls gy dhft,A

 x 425
gy %     231           lw= Å/oZfr;ZXH;ke~

         x 425            2  2   3     2 3 1   3  1   1

       9 8 1  7  5                  
       1 2 1             4   4   2   4 2  5   2   5  5

                    ¼1½ izFke LraHk ¼bdkbZ esa bdkbZ dk xq.kk½
1

x 5    Å/oZxq.kk
5
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                    ¼2½ izFke ,oa f}rh; LraHk ¼bdkbZ ,oa ngkbZ LFkku½

                                31           fr;Zd xq.kk djus ij

                              x 25

                            ¼3x5½$¼1x2½

           15$2¾17 ¼17 ds 7 dks ngkbZ ds LFkku ij j[ksa rFkk gkfly 1 j[ksaA½

¼3½ izFke] f}rh; ,oa r`rh; LraHk ¼bdkbZ] ngkbZ ,oa lSdM+k dk LFkku½

            231      ladsr ds vuqlkj izFke ,oa r`rh; LFkku dk fr;Zd xq.kk

           x 425        rFkk f}rh; LraHk dk Å/oZ xq.kk dj xq.kuQyksa dks tksfM+,

     (2x5)+(1x4)+(3x2)

     10 $ 4 $ 6 ¾20

      20 $1 gkfly ¾ 21 ¼1 dks lSdM+s ds LFkku ij j[ksa rFkk 2 gkfly j[ksaA½

¼4½ f}rh; ,oa r`rh; LraHk ¼izFke LraHk NksfM+,½

            23

          x 42

     ¼2x2½ $ ¼3x4½

       4 $ 12 ¾16

        16 $ 2 ¼gkfly½ ¾ 18 ¼8 dks gtkj ds LFkku ij j[ksa rFkk 1 gkfly j[ksaA½

¼5½ r`rh; LraHk¼izFke ,oa f}rh; LraHk NksfM+,½

         2 Å/oZxq.kk

       x 4

         8

     8 $ 1 ¾ 9 ¼9 dks nl gtkj ds LFkku ij j[ksaA½
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iz'ukoyh & 1-3

lw= Å/oZfr;ZXH;ke~ ds iz;ksx ls xq.kk dj mRRkj dh tk¡p dhft, &

¼1½ 23 ¼2½   44 ¼3½  92 ¼4½ 55
    x 32       x 52     x 37               x 55

¼5½   123 ¼6½ 414 ¼7½  504 ¼8½ 812
      x 321  x 232     x 618            x 453

¼2½ ,dU;wusu iwosZ.k fof/k%& ¼lw= dk vFkZ gS igys ls ,d de ds }kjk½ bl lw= dk
mi;ksx rc djrs gS tc ,d la[;k vad ukS dh cuh gksA blesa rhu fLFkfr;k¡ gS tc xq.kd
vkSj xq.; esa%&

1- vadksa dh la[;k cjkcj gks

2- xq.kd esa vadkas dh la[;k xq.; ds vadksa dh la[;k ls vf/kd gks ¼vFkkZr ukS vf/kd gks½

3- xq.kd esa vadkas dh la[;k xq.; ds vadksa dh la[;k ls de gks ¼vFkkZr ukS de gks½

fLFkfr&1

mnkgj.k&10- 63 x 99 lw= ,d U;wusuiwosZ.k dh lgk;rk ls gy dhft,A

gy %   63 x 99 ¼1½ nksuksa vksj nks&nks vad gSaA

         62  37 ¼2½ mRrj dk ck;k¡ Hkkx% 63 ,d U;wusu 62

¼3½ mRrj dk nk;k¡a Hkkx % 99 & 62 ¾ 37

mnkgj.k&11- 3452 x 9999  lw= ,d U;wusuiwosZ.k dh lgk;rk ls gy dhft,A

gy % 3452 x 9999    lw= ,d U;wusu iwosZ.k ls

       3451   6548 ¼1½ mRrj dk ck;k¡ Hkkx 3452 dk ,d U;wusu 3451

¼2½ mRrj dk nk;k¡ Hkkx 9999 & 3451 ¾ 6548

fLFkfr&2

mnkgj.k&12 - 43 x 999  lw= ,dU;wusu iwosZ.k dh lgk;rk ls gy dhft,A

gy %  043 x 999     ¼1½ 43 ds ck;sa ,d ’kwU; j[kdj nksuksa la[;kvksa esa vad

       042  957         cjkcj djrs gSaA

 ¼2½ mRrj dk ck;k¡ Hkkx % 043 dk ,dU;wusu 042

      42957 mRrj ¼3½ mRrj dk nk;k¡ Hkkx 999 & 042 ¾ 957
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mnkgj.k&13- 347 x 99999  lw= ,dU;wusu iwosZ.k dh lgk;rk ls gy dhft,A

gy % 00347 x 99999 ¼1½ 347 ds ck;sa nks ’kwU; yxkdj nksuksa la[;kvksa esa vad

      00346  99653 cjkcj djrs gSaA

¼2½ mRrj dk ck;k¡ Hkkx % 00347 dk ,dU;wusu 00346

     34699653 mRrj ¼3½ mRrj dk nk;k¡ Hkkx 99999

                                            & 00346

                                              99653

fLFkfr&3

mnkgj.k&14- 438 x 99 lw= ,dU;wusu iwosZ.k ls gy dhft,A

gy %    438 x 99 ¼1½ blesa 438 dk ,d U;wusu 437

     43799 fd;k rFkk 437 ds ckn 99 ;Fkkor fy[k nsaA

   &  437 izkIr gqvk 43799 blesa ls 437 ?kVk nsaA vFkkZr 43362 mRRkj

     43362

iz'ukoyh & 1-4

lw= ,d U;wusu iwosZ.k ds iz;ksx ls gy djsa % ¼tk¡p Hkh dhft,½

¼1½ 57 x 99 ¼2½ 4378 x 9999 ¼3½ 87 x 999

¼4½ 345 x 99999 ¼5½ 48 x 9 ¼6½ 9457 x 999

¼3½ ,dkf/kdsu iwosZ.k fof/k%& blesa lw= ,dkf/kdsuiwosZ.k rFkk vUR;;ksnZ’kds·fi dk iz;ksx
gksrk gSA

bl fof/k dk iz;ksx rc djrs gS tc xq.; vkSj xq.kd dh bdkb;ksa dk ;ksx ¼10½ gks rFkk ’ks"k
lewg leku gksA

mnkgj.k&15- 12 x 18 lw= ,dkf/kdsuiwosZ.k dh lgk;rk ls gy dhft,A

gy %    12  x 18   lw= ,dkf/kdsuiwosZ.k ,oa vUR;;ksnZ’kds·fi

           2  16    ¼1½ mRrj dk ck;k¡ Hkkx¼ngkbZ dk ,dkf/kd x ngkbZ½
                                               ¾ ¼2 x 1½ ¾ 2
                    ¼2½ mRrj dk nk;k¡ Hkkx ¾ bdkb;ksa dk xq.kuQy ¾ 2 x 8 ¾ 16
                           12 × 18 = 216mÙkj
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mnkgj.k&16- 21 x 29 lw= ,dkf/kdsuiwosZ.k dh lgk;rk ls gy dhft,A

gy %   21  x 29 lw= ,dkf/kdsuiwosZ.k ,oa vUR;;ksnZ’kds·fi

           6  09    ¼1½ mRrj dk ck;k¡ Hkkx ¼ngkbZ dk ,dkf/kd x ngkbZ½
                                               ¾ ¼3 x 2½ ¾ 6
                    ¼2½ mRrj dk nk;k¡ Hkkx ¾ bdkb;ksa dk xq.kuQy ¾ 1 x 9 ¾ 9
                            21 × 29 = 609mÙkj

Vhi%& ¼1½ bdkb;ksa dk ;ksx 10 gSA nl ¼10½ esa ,d ’kwU; gS vr% mRRkj ds nk;sa Hkkx esa nks
vad j[kuk gksxk vr% 9 ds igys 0 ’kwU; j[kk tkuk vfuok;Z gSA

mnkgj.k&17- 102  x  108 lw= ,dkf/kdsuiwosZ.k dh lgk;rk ls gy dhft,A

gy % 102 x 108  lw= ,dkf/kdsu iwosZ.k ,oa vUR;;ksnZ’kdssfi
     110    16    ¼1½ mRrj dk ck;k¡ Hkkx ¼nl dk ,dkf/kd x nl½

¾ ¼11 x 10½ ¾ 110
                  ¼2½ mRrj dk nk;k¡ Hkkx ¾ bdkb;ksa dk xq.kuQy

¾ 2 x 8 ¾ 16
102 × 108 = 11016mÙkj

mnkgj.k&18- 194  x  196 lw= ,dkf/kdsuiwosZ.k dh lgk;rk ls gy dhft,A

gy %  194 x 196  lw= ,dkf/kdsu iwosZ.k ,oa vUR;;ksnZ’kds·fi

     380     24    ¼1½ mRrj dk ck;k¡ Hkkx ¼mUuhl dk ,dkf/kd x mUuhl½

¾ ¼20 x 19+½ ¾ 380
                  ¼2½ mRrj dk nk;k¡ Hkkx ¾ bdkb;ksa dk xq.kuQy

¾ 4 x 6 ¾ 24
194 × 380 = 38024  mŸkj

iz'ukoyh & 1-5
lw= ,dkf/kdsu iwoZs.k ,oa vUR;;ksnZ’kds·fi ds iz;ksx ls gy dhft, rFkk chtkad ls tk¡p
dhft,A

¼1½ 13 x 17 ¼2½ 22 x 28 ¼3½ 34 x 36 ¼4½ 91 x 99

¼5½ 35 x 35 ¼6½ 42 x 48 ¼7½ 72 x 78 ¼8½ 93 x 97
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¼9½ 104 x 106 ¼10½ 105 x 105 ¼11½ 203 x 207 ¼12½ 405 x 405

¼13½ 502 x 508 ¼14½ 603 x 607 ¼15½ 704 x 706 ¼16½ 905 x 905

¼17½ 193 x 197 ¼18½ 292 x 298 ¼19½ 392 x 398 ¼20½ 495 x 495

fuf[kye~ fof/k %& bl fof/k ls rc xq.kk djrs gSa tc la[;k,a vk/kkj ;k mik/kkj ds
fudV gksrh gSaA

vk/kkj % 10] 100]  1000]------------vkfn dks vk/kkj dgrs gSaaA

mik/kkj 20] 30]---------------200]300]------vkfn mik/kkj dgykrh gSaaA

vk/kkj ls fopyu %&

¼1½ loZizFke 10 dh ?kkr ds :i esa vk/kkj Kkr djuk pkfg, tks nh gqbZ la[;k ds fudV gksA

¼2½ ;fn nh xbZ la[;k vk/kkj ls cM+h gS rc ml la[;k esa ls vk/kkj dks ?kVkdj fopyu
èkukRed fpUg ds lkFk fy[krs gSaA

¼3½ ;fn nh gqbZ la[;k vk/kkj ls NksVh gS rc ml la[;k dks vk/kkj esa ls ?kVkdj fopyu
_.kkRed fpg~u ds lkFk fy[krs gSaA

la[;k vk/kkj fopyu

12 10 $2
9 10 &1

104 100 $04

98 100 &02

1002 1000 $002

992 1000 &008

------------------------------------------------------------vkfnA

xq.kk fuf[kye~ % ¼vk/kkj½

mnkgj.k&19- 12 x 14   fuf[kye~ lw= ls gy dhft,A

gy % la[;k fopyu

12 $ 2 ¼1½ nksukas la[;kvksa dk vk/kkj 10 gSA

      x 14 $ 4 ¼2½ 12 dk vk/kkj 10 ls fopyu ¾ $ 2

16 8 ¼3½ 14 dk vk/kkj 10 ls fopyu ¾$4

mRrj& 168
¼4½ mŸkj dk nk;k¡ Hkkx ¾fopyuksa dk xq.kk

    ¾ 2 x 4 ¾ 8
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&

¼5½ mŸkj dk ck;k¡ Hkkx ¾¼izFke la[;k$nwljh dk fopyu½

  ;k    ¼f}rh; la[;k$ izFke dk fopyu ½
   ¾ 12 $ ¼$4½ ¾ 16

‘;k    ¾ 14 $ ¼$2½ ¾ 16

Vhi%& bl fof/k esa mŸkj ds nk;sa Hkkx esa mrus gh vad j[krs gSa ftrus vk/kkj esa ’kwU; gksrs
gSaaA

mnkgj.k&20 - 16 x 15   fuf[kye~ lw= ls gy dhft,A

gy % la[;k fopyu

16 $ 6 ¼1½ nksukas la[;kvksa dk vk/kkj 10 gSA

       x15 $ 5 ¼2½ 16 dk vk/kkj 10 ls fopyu ¾ $ 6

24   0

mRrj & 240
 15 dk vk/kkj 10 ls fopyu ¾ $ 5

¼3½ mŸkj dk nk;k¡ Hkkx ¾fopyuksa dk xq.kuQy

¾ 6 x 5 ¾ 30
¼4½ mŸkj dk ck;k¡ Hkkx ¾ 16 $ 5 $ 3-¼gkfly½¾ 24

      ;k ¾ 15 $ 6 $ 3 +¼gkfly½¾ 24

mnkgj.k&21- 8 x 13   fuf[kye~ lw= ls gy dhft,A

gy %  8 & 2 ¼1½ vk/kkj 10 gSA

     x 13 $ 3 ¼2½ mŸkj dk nk;k¡ Hkkx ¾ fopyuksa dk xq.kuQy

 11   6    ¾ &2 x ¼$3½ ¾ &6
¼4½ mŸkj dk ck;k¡ Hkkx    ¾ 8 $ ¼$ 3½ ¾ 11

      ;k    ¾ 13 $ ¼&2½ ¾ 11

mŸkj %& 116 ;k 110&6 ¾ 104

mnkgj.k&22- 104 x 108   fuf[kye~ lw= ls gy dhft,A

gy % 104   $04 ¼1½ vk/kkj 100 gSA vk/kkj esa nks ’kwU; gaS vr% mŸkj ds nk;sa

x108 $ 08  Hkkx esa nks vad j[ksaxsA

112   32 ¼2½ mŸkj dk nk;k¡ Hkkx ¾ fopyuksa dk xq.kuQy
   ¾ 04 x 08 ¾ 32
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¼4½ mŸkj dk ck;k¡ Hkkx ¾,d la[;k $ nwljh dk fopyu

;k    ¾ 104 $ 08 ¾ 112

;k    ¾ 108 $ 04 ¾ 112

mŸkj %& 11232

mnkgj.k&23- 103 x 101   fuf[kye~ lw= ls gy dhft,A

gy % 103   $03 ¼1½ vk/kkj 100 gSA

x101 $ 01 ¼2½ mŸkj dk nk;k¡ Hkkx ¾ fopyuksa dk xq.kuQy

104    03   ¾ 3 x 1 ¾ 3
¼3½ nk;sa Hkkx esa nks vad j[kuk gksxk D;ksafd vk/kkj esa nks ’kwU; gSa vr%
   3 ds lkeus ’kwU; j[kk x;k gSA

¼4½ mŸkj dk ck;k¡ Hkkx ¾,d la[;k $ nwljh dk fopyu

;k    ¾ 103 $ 01 ¾ 104

;k    ¾ 101 $ 03 ¾ 104

mŸkj %& 10403

mnkgj.k&24- 92 x 107   fuf[kye~ lw= ls gy dhft,A

gy % 92  & 08 ¼1½ vk/kkj 100 gSA rFkk fopyu Øe’k% &08] $07 gSaA

     x107 $ 07 ¼2½ mŸkj dk nk;k¡ Hkkx ¾ fopyuksa dk xq.kuQy

99    56   ¾¼&08½  x ¼$07½ ¾ 56
¼3½ mŸkj dk ck;k¡ Hkkx ¾,d la[;k $ nwljh dk fopyu

;k    ¾ 92 $ 7 ¾ 99

;k    ¾ 107 $ ¼&08½ ¾ 99

mŸkj %& 9956 ¾ 9900&56

  ¾ 9844

mnkgj.k&25- 1014 x 994   fuf[kye~ lw= ls gy dhft,A

gy % 1014 $014 ¼1½ vk/kkj 1000 gSA rFkk fopyu Øe’k% $014] &006 gSaA

       x 994 & 006 ¼2½ mŸkj dk nk;k¡ Hkkx ¾ fopyuksa dk xq.kuQy

1008  084   ¾ 14  x ¼&006½ ¾ &84 ¾ 84
¼3½ mŸkj dk ck;k¡ Hkkx ¾,d la[;k $ nwljh dk fopyu

;k    ¾ 1014 $ ¼&6½ ¾ 1008

;k    ¾ 994 $ ¼014½ ¾ 1008

&&

&

&&
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¼4½ vk/kkj esa rhu ’kwU; gSa] vr% nk,¡ Hkkx esa rhu vaad gksus pkfg,A blfy, 84 ds igys ’kwU;
yxk;k x;k gSA

mŸkj %& 1008000 & 084 ¾ 1007916

iz'ukoyh & 1-6
fuf[kye~ fof/k ls iz’uksa dks gy dj mŸkj dh tk¡p chtkad ls dhft, %&

¼1½   13    ¼2½   104  ¼3½ 105 ¼4½   98

    x 13 x 102      x 106       x 94
¼5½  122    ¼6½   96 ¼7½  1012 ¼8½   998      ¼9½  1016

   x 102 x 107      x 1004     x 974     x 998

fdlh la[;k dk oxZ Kkr djuk

xq.kk dh geus pkj fof/k;ksa dk vH;kl fd;k gS%&

¼1½ Å/oZfr;Zd fof/k ¼2½ ,dU;wusu iwosZ.k fof/k ¼3½ ,dkf/kdsu iwoZs.k fof/k ¼4½ fuf[kye~ fof/k bu
fof/k;ksa ls ge ljyrk iwoZd oxZ Kkr dj ldrs gaSA ;gk¡ ,dkf/kdsu iwosZ.k fof/k rFkk vU; dqN
fof’k"V fof/k;ksa }kjk oxZ djus dk vH;kl djsaxsA

¼1½ ,dkf/kdsu iwosZ.k rFkk vUR;;ksnZ’kds·fi % ftu la[;kvksa dh bdkbZ 5 gks rks bl fofèk
ls mu la[;kvksa dk oxZ eq[kkxz Kkr fd;k tk ldrk gSA

mnkgj.k&26- 652 dks gy dhft,A

gy % 652 ¾ 65 X 65    lw= ,dkf/kdsu iwosZ.k ls

     42  25 ¼1½ mŸkj dk ck;k¡ Hkkx ¾ ngkbZ X ngkbZ dk ,dkf/kdsu

       ¾  6 × 7 = 42

¼1½ mŸkj dk nk;k¡ Hkkx ¾   5 × 5 = 25

4225 mŸkj

iz'ukoyh & 1-7

lw= ,dkf/kdsu iwoZs.k ds iz;ksx ls eq[kkxz mŸkj nhft, %&

152 ] 252 ] 352 ] 452 ] 552 ] 752 ] 852 ] 952 ] 1052 ] 1152 -
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¼2½ vkuq:I;s.k fof/k %& bl fof/k dk iz;ksx lk/kkj.kr% nks vadksa dh la[;k ds oxZ
ds fy, fd;k tkrk gSA ge tkurs gSa fd (a+b)2 =a2 + 2ab + b2 bls fuEufyf[kr izdkj ls
fy[ksaxs (a | b)2 =a2 | 2ab | b2 rFkk blds vuqiz;ksx ls nks vadksa dh la[;k dk oxZ bdkbZ dh vksj
ls djsaxs izR;sd [k.M esa nk,¡ rFkk e/; esa ,d&,d vad ’ks’k vad ck;sa [k.M esa j[ksaxsA

mnkgj.k&27- 642  gy dhft,A

gy %  642 dks lw= (a | b)2 =a2 | 2ab | b2   ls gy djsaxs

¼1½  b2 =42 =16

       
 4 1

     ¼2½ 2ab = 2 × 6 × 4 = 48

                   ¼48 + 1  gkfly½ = 49

       ¼3½ a2 = 62 = 36

               36 + 4 ¼gkfly½ ¾ 40

vr% 642 ¾ 40 9 6

4 1

mnkgj.k&28- 482 gy dhft,A

gy %  482 dks
  

a2 | 2ab| b2     ds vuqlkj   gy djsaxs ¼nsf[k, vkSj lef>,½

482=  23   0   4       = 2304

iz'ukoyh & 1-8

(a+b)2 = a2 + 2ab + b2   dk iz;ksx dj gy dhft,

¼1½ 342   ¼2½ 192    ¼3½ 542   ¼4½ 642   ¼5½ 922

¼3½ ;kor~ Åue~ rkor~ Åuh d`R; oxZe~ p ;kst;sr lw= ls &bl fof/k esa ftl
la[;k dk oxZ djuk gks mldk vk/kkj ls fopyu Kkr dj ysrs gSa ¼1½ fopyu de gks rks
mruk la[;k esa ?kVk nsus ij RkFkk vf/kd gks rks la[;k esa mruk tksM+ nsus ij mRrj dk ck;k¡
Hkkx izkIr gksrk gSA fopyu dk oxZ nk,¡ rjQ j[k nsus ij gy iw.kZ gks tkrk gSA

iz’u gy djus esa fuEufyf[kr lw= dh lgk;rk ys ldrs gSaA

la[;k2= la[;k   fopyu ¼ fopyu½2

mnkgj.k  132 = 13 + 3 32 ¼vk/kkj 10ls 13] rhu vf/kd gS ½

= 169 mRrj
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mnkgj.k   72 = 7& 3 32  ¼vk/kkj 10 ls 7 rhu de gS½

= 49 mRrj

mnkgj.k  982 = 98 &2 ¼02½2

= 96 04 mRrj

mnkgj.k 1062 = 106 + 6  62

               = 112 36 mRrj

iz'ukoyh & 1-9
lw=& ;kor Åua rkor~ Åuh d`R; oxZa p ;kst;sr ds iz;ksx ls gy dhft,A

122] 142]   1022]   1052]  1082]   942]   9962]

oxZewy

oxZ ewy Kkr djus dh xq.ku[k.M ,oa Hkkx fof/k ge tkurs gSa vc ge iw.kZ oxZ la[;kvksa
ds fy, foyksdue~ lw= ls oxZewy Kkr djus dk vH;kl djsaxsA

fof/k&foyksdue % pkj] ik¡p] vadksa rd dh iw.kZ oxZ la[;k dk oxZewy ge voyksdu
ls gh Kkr dj ldrs gSaA rkfydk dk voyksdu dhft,%&

          la[;k 1 2 3 4 5 6 7 8 9 10

          la[;k2 1 4 9 16 25 36 49 64 81 100

          chtkad 1 4 9 7 7 9 4 1 9 1

eq[kkxz ;kn dhft,

oxZ la[;k dh bdkbZ & 1 4 5 6 9 0

oxZewy la[;k dh bdkbZ & 1 2 5 4 3 0
;k ;k ;k ;k
9 8 6 7

Vhi ¼1½ ftu la[;kvksa dh bdkbZ 2] 3] 7] 8 gks rks os iw.kZ oxZ la[;k,¡ ugh gksaxhA

¼2½ oxZ la[;k ds vadksa ds ftrus tksM+s cusaxs oxZewy dh la[;k esa mrus vad gksaxsA

¼3½ ftu la[;kvksa dk chtkad 2] 3] 5] 6] ;k 8 gks rks og la[;k iw.kZoxZ ugha gSA

mnkgj.k&29-  6889 iw.kZoxZ la[;k dk oxZewy foyksdue~ ls Kkr dhft,A

gy % 6889 lw= foyksdue~

6889  ¾ 83 ;k 87

¼1½ nks tksM+s cu jgs gaS vr% oxZewy esa nks vad gksaxsA

¼2½ nk,¡ tksM+s ¼89½ ls bdkbZ fuf’pr djsaxs rFkk ck;sa ls ¼68½ ls ngkbZ fuf’pr djsaxsA
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¼3½ oxZ la[;k dh bdkbZ 9 vr% oxZewy dh bdkbZ 3 ;k 7 gksxhA

¼4½ ck;as tksM+s 68 ls ngkbZ fuf’pr djsaxsA

   68 dk fudVre oxZewy 8 gSA vr% 82¾64 rFkk 92¾81] 92 ;g 68 ls vf/kd gS vr% ge
ngkbZ esa 8 j[ksaxsA

¼5½ 83 ;k 87 esa ls dksbZ ,d la[;k gekjk mRrj gSA

¼6½ 83 vkSj 87 ds chp ,slh la[;k ftldh bdkbZ 5 gks 85 gSA 852 lw= ,dkf/kdsu iwosZ.k
ls 852 ¾ 7225

¼7½ 7225 ls 6889 la[;k NksVh gS vr% 85 ls NksVh la[;k vFkkZr 83 mRrj gS vr%

6889  ¾ 83

iz'ukoyh & 1-10
oxZewy lw= foyksdue~ ls Kkr dhft,A

¼1½ 9409   ¼2½ 7569    ¼3½ 8281    ¼4½ 3249-

chtxf.kr

xq.kk ¼Å/oZfr;Zd fof/k½ ls & bl lw= ds iz;ksx ls vad xf.kr xq.kk ds lkFk&lkFk chtxf.kr
xq.kk ds iz’u Hkh ljyrk ls gy fd, tk ldrs gSaA

mnkgj.k&30- 3x+1 dks 2x+4 ls xq.kk dj mRRkj dh tk¡p dhft,A

 gy % Å/oZ fr;Zd fof/k       ¼1½ izFke LraHk

     3x+1                                 
x
      +1        Å/oZxq.kk

  
 x  2x+4                                      +4

 
 6x2+14x+4                                +4

                          ¼2½ izFke ,oa f}rh; LraHk

                                    3x+1
           x 2x+4  fr;Zd xq.kk dj

tksfM+,

                                               (3x × 4) + (2x × 1)

                              = 12x +2x = 14x
                          ¼3½ r`rh; LraHk

  
2x6

2x
x3

   Å/oZxq.kk
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mRrj dh t¡kp

[¼izFke O;atd ds xq.kkadksa dk chtkad½ x ¼f}rh; O;atd ds xq.kkadksa dk chtkad½] dk
chtkad  =  mRrj ds xq.kkadksa dk chtkad

¼1½ 4x6 = 24 dk chtkad  6

¼2½ 6 + 4 + 14 = 24 dk chtkad 6

Øekad ¼1½ vkSj ¼2½ essa chtkad 6 gSA vr% mRrj lgh gSA

mnkgj.k&31-   2x +y  x  3x-5y ladsrkas dh lgk;rk ysdj gy dhft,A

gy % 2x +y

                   x  3x-5y              2x    2x    +y   +y

                         +6x2_7xy-5y2                          

                                                          3x    3x   -5y   -5y

mnkgj.k&32- cgqinksa x2 + 3x + 2 vkSj 5x2+x +1 dk xq.kuQy Å/oZfr;Zd fof/k ls Kkr
dhft,A

gy %  x2 + 3x + 2           lw= Å/oZfr;ZXH;ke~

       x 5x2+x +1             ¼1½  izFke LraHk
  5x4+16x3 +14x2+5x+2 + 2        Å/oZxq.kk
  
 
                                     

x
+ 1

            + 2
¼2½ izFke ,oa f}rh; LraHk

                                    +3x+ 2

                                 x     +x+1             fr;Zd xq.kk dj tksfM+,

                                           (3x x1) +(x x 2)

                              3x +2x = 5x

¼3½ izFke]f}rh; ,oa r`rh; LraHk

                              x2 +3x+2

                              5x2+x+1            ladsr ds vuqlkj

                       (x2 x1) +(5x2 x 2) +(3x x x) izzFke ,oa r`rh; LraHk dk

                          = x2 + 10x2 +3x2 =14x2 fr;Zd xq.kk rFkk f}rh;

LraHk dk Å/oZxq.kk
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¼4½ r`rh; ,oa f}rh; LraHk

                                   x2 +3x
                                x 5x2+x           fr;Zd xq.kk dj tksfM+,

                                             (x2 x x) +(5x2 x 3x)
                              x3 +15x3 = 16x3

¼5½ r`rh; LraHk
                              x2   Å/oZxq.kk

  
                                     ×

 
5x2

 
                                    5x4

iz'ukoyh & 1-11
lw= Å/oZfr;ZXH;ke~ fof/k ls gydj mRRkj dh tk¡p dhft,A

¼1½ 4x+1 ¼2½ 4x+2y ¼3½ x - 3y ¼4½ x+4

  x  x+5    x 3x+3y       x x+3y   x x+4

¼5½ x2+2x+1  ¼6½ 2x2+3y-4
 x x2+3x+4  x 3x2+4y+5

Hkkx

ijkoR;Z fof/k% vad xf.kr rFkk chtxf.kr Hkkx gsrq ijkoR;Z fof/k mi;ksxh gSA

mnkgj.k&33- 7x2-5x+3 dks x+1 ls Hkkx nhft,A

gy % Hkktd x+1 7x2      -5x + 3

    la’kksf/kr Hkktd -1 + 7    - 5 + 3
-7       + 12

+ 7    -12 +15

¼a1½ Hkktd ,oa HkkT; dks ;Fkk LFkku fy[ksaxsA Hkktd x $ 1 dk fopyu  $ 1 gS bldk
ijkoR;Z &1 ;g la’kksf/kr Hkktd gSA

¼2½ HkkT; esa pjksa ds xq.kkad fpg~u lfgr fy[ksaxsA
¼3½ la’kksf/kr Hkktd esa ,d vad gS vr% HkkT; dk bdkbZ dh vksj ls ,d vad NksM+dj

foHkktu js[kk [khpsaxsA
¼4½ HkkT; dk izFke vad 7 gh mŸkj dk izFke vad gSaA uhps fy[ksaxsA
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¼5½ ¼mŸkj dk izFke vad x la’kksf/kr Hkktd½ bl xq.kuQYk dks vxys vad&5 ds uhps
fy[ksaxsA
$7 x ¼&1½ ¾ &7

¼6½ ¼&5½ $ ¼&7½¾ &12 mŸkj dk f}rh; vad gSA
¼7½ mŸkj dk f}rh; vad x la’kksf/kr Hkktd] bl xq.kuQy dks HkkT; esa vxys vad

$3 ds uhps fy[ksaxsA
&12 x ¼&1½ ¾ $12

¼8½ vc foHkktu js[kk ikj dj pqds vr% $3 $12 ¾ $15
¼9½ 7x&12 HkkxQy ,oa $15 ’ks"kQy gSA

mnkgj.k&34- x3 + 2x + 12 dks  x + 2 ls Hkkx nhft,A

gy %

Hkktd x + 2 x3 + 0x2 + 2x + 12
la’kksf/kr Hkktd &2     $1  $0 $ 2 $ 12

    &2

$ 4 & 12

$1 &2 $ 6    0

¼1½ Hkktd x + 2 gSA fopyu $2 gS fopyu dk ijkoRoZ &2 ;gh la’kksf/kr Hkktd
gSA

¼2½ HkkT; dks ?kVrh ?kkr ds :i eas fy[ksaxsA x2 HkkT; esa ugha gSA vr% bldk xq.kkad
0 ’kwU; fy[ksaxsA

¼3½ la’kksf/kr Hkktd esa ¼&2½ ,d vad gS vr% HkkT; dk ,d vad bdkbZ dh vksj ls
NksM+dj foHkktu js[kk [khpsaxsA

¼4½ HkkT; dk izFke vad $1 mŸkj dk izFke vad gSA

¼5½ mŸkj dk izFke vad x la’kksf/kr Hkktd

+1 × & 2 = &2 vxys vad  0 ds uhps fy[ksaxsA

¼6½ $0 $ &2 ¾&2 mŸkj dk f}rh; vad gSA

¼7½ mŸkj dk f}rh; vad x la’kksf/kr Hkktd

&2 x  &2 ¾4 vxys vad  $2 ds uhps fy[ksaxsA

¼8½ $2 $ ¼$4½ ¾ $6 mŸkj dk r`rh; vad gSA

¼9½ mŸkj dk r`rh; vad x la’kksf/kr Hkktd

$6 x  ¼&2½ ¾&12 foHkktu js[kk ds ckn $12 ds uhps fy[ksaxsA foHkktu js[kk ds ckn
$12&12¾0 ’ks’kQy gSA
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¼10½ vr% HkkxQy $1 &2 $ 6 dks x  dh bdkbZ dh vksj ls c<+rh ?kkr esa fy[ksaxs

HkkxQy x 2 &2x  $ 6
'ks"k ¾ 0

mnkgj.k&35- 4x3-5x-9   dks  2x+1 ls Hkkx nhft,A

gy % Hkktd HkkT; HkkT; dks ?kkr ds ?kVrs Øe esa

2x + 1 4x3 -5x -9 4x3+0x2-5x-9
¼1½ Hkktd 2x + 1 esa 2 dk Hkkx nsdj x dk xq.kkad 1 dj ysaxs D;kasfd bl fof/k esa

Hkktd esa pj dh vf/kdre ?kkr okys in dk xq.kkad 1 ¼,d½ gksuk pkfg,A

vr% 
2
1

2
12


 xx

HkkT; ds xq.kkad fpg~u lfgr ?kkr ds ?kVrs Øe esa

u;k Hkktd 
2
1

x $4 $0 &5   &9

la’kksf/kr Hkktd & 2
1

&2   $2

$1

$4 &2 &4   &7

¼1½ mŸkj dk izFke vad $4

¼2½ la’kksf/kr Hkktd × mŸkj dk izFke vad

-½ × 4 ¾ &2 dks ’kwU; ds uhps fy[ksaxsA

¼3½ $0 &2 ¾ &2 mŸkj dk f}rh; vad gSA

¼4½ la’kksf/kr Hkktd × mŸkj dk f}rh; vad

-½ × -2 ¾ 1 vxys vad  &5 ds uhps fy[ksaxsA

¼5½ &5 $ 1 ¾ &4 mŸkj dk r`rh; vad gSA

¼6½ la’kksf/kr Hkktd x mŸkj dk r`rh; vad

-½ × -4 ¾ 2 foHkktu js[kk ds ckn &9 ds uhps fy[ksaxsA

¼7½ &9 $ 2 ¾ &7 ’ks"kQy gSA

¼8½ $4 &2&4 HkkxQy esa 2 dk Hkkx nsaxs D;ksafd Hkktd esa 2 dk Hkkx fn;k gSA

vr% $2 &1 &2 blesa x lfgr fy[kus ij

2x 2 &x &2 HkkxQy gS rFkk 'ks"kQy &7
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mnkgj.k&36- p(x) dks g(x) ls Hkkx nhft, tcfd

p(x) = x4 + 1 vkSj g(x)=x+1
gy % Hkktd HkkT;

x$1 x4$1

¼1½ HkkT; x4$1 dks ?kkr ds ?kVrs Øe esa fy[ksaxs tks ?kkr blesa ugha gS muds xq.kkad
’kwU; ¼0½ fy[ksaxsA Hkkx nsus dh izfØ;k iwoZor gSA nsf[k, vkSj lef>, &

Hkktd HkkT;

x+1 x4 + 0x3 + 0x2 + 0x + 1

                 HkkT; ds xq.kkad fpg~u lfgr

Hkktd x+1 $1 $0 $0 $0 $1

la’kksf/kr Hkktd &1 &1 $1 &1

$1

$1 &1 $1 &1 $2

HkkxQy x3-x2+x-1  ¼HkkxQy ds bdkbZ esa x°, ngkbZ esa x1------bl Øe esa c<+rs gq, fy[krs
gaS½

‘’ks"kQy ¾ 2

mŸkj dh tk¡p

HkkT; ds xq.kkadksa dk chtkad ¾

¼Hkktd ds xq.kkadksa dk chtkad × HkkxQy ds xq.kkad dk chtkad½ $ 'ks"kQy dk chtkad

2 ¾ ¼2 x 0½ $ 2
2 ¾ 2 nksuksa chtkad cjkcj gSa vr% mRrj lgh gSA
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vkvks vadxf.kr ,oa chtxf.kr dk bfrgkl tkusa---

;fn vki vius vkl&ikl gksus okys fØ;kdykiksa] ?kVukvksa vkSj phtksa dks /;ku ls ns[ksa vkSj mu ij fopkj djsa rks ik,¡xs fd os
lHkh fdlh u fdlh rjg xf.kr ls tqM+s gq, gSaA [kjhn&Qjks[r djuk gks ;k dksbZ pht cukuh gks] viuh fnup;kZ r; djuh gks
;k dksbZ cM+h ;kstuk cukuh gks rks gj txg ge xf.kr dk mi;ksx djrs gh gSaA

xf.kr dk thou ls ;g tqM+ko vkt dh ckr ugha gSA balkuh lH;rk ds fodkl ds lkFk&lkFk gh xf.kr dh fodkl ;k=k
Hkh yxkrkj tkjh gSA bl fodkl ;k=k eas euq"; us la[;kvks ds lkFk&lkFk O;kid ladsrksa dk bLrseky djds leL;kvksa dk gy
<wa<+us dh dksf'k'k dhA ,slh dksf'k'kksa ls gh xf.kr dh ml 'kk[kk dk tUe gqvk ftls vkt ge chtxf.kr dgrs gSaA

chtxf.kr] xf.kr dh og 'kk[kk gS ftlesa la[;kvksa dks v{kjksa }kjk fu:fir fd;k tkrk gSA ijUrq lafØ;k ds fpà ogh
jgrs gSa ftudk iz;ksx vad xf.kr esa gksrk gSA

chtxf.kr ds vk/kqfud ladsrokn dk fodkl dqN 'krkCnh iwoZ gh izkjaHk gqvk gS] ijUrq lehdj.k dks gy djus dh leL;k
cgqr iqjkuh gSA bZlk ls 2000 o"kZ iwoZ yksx vVdy yxkdj lehdj.kksa dks gy djrs FksA

chtxf.kr dks ladsrksa ds :i esa O;Dr djus dh ijEijk Øe'k% fodflr gqbZA vuqeku gS fd bZlk iwoZ 300 ls 250 bZloh
ds vklikl chtxf.kr vke cksypky dh Hkk"kk esa of.kZr fd;k tkrk FkkA tSls x + 1 = 2 dks dguk ßfdlh la[;k esa ,d tksM+us ij
nks izkIr gksrk gSAÞ yxHkx 250 bZloh esa Mk;ksQsUVl dh ßvfjFkesfVdkÞ esa dqN vk'kqfyfid ladsrksa dk iz;ksx fn[kkbZ iM+rk gSA ,slh
gh ckrsa czãxqIr us czãLQqV fl)kar esa fy[kh gSaA mDr mnkgj.k dks ml le; ,slk fy[kk tkrk Fkk& ßx esa tc 1 tksM+rs gSa rc
2 izkIr gksrk gSAÞ

1600 bZloh ds ckn pjksa vkSj fLFkj la[;kvksa dks ladsrksa ds :i esa fy[kk tkus yxkA tSls x + 1 = 2 dks O;kid :i esa
bl rjg fy[kk tk ldrk gS& ax + b = c tgk¡ x pj vkSj a, b, c fLFkj  la[;k,¡ gSaA

;g dSls gqvk gksxk bls le>us ds fy, vkb, dksbZ ,slh igsyh gy djus dh dksf'k'k djsa tks xk¡o&nsgkr ds cM+s&cw<+s
vDlj iwNk djrs gSaA mnkgj.k ds fy, ,d igsyh ns[ksa&

lkS xksM+ vm cgÙkj vk¡[kh
drdk gkFkh] drdk ik¡[kh

bldk vk'k; gS& ßgkfFk;ksa vkSj if{k;ksa ds ,d lewg ds dqy lkS iSj vkSj cgÙkj vk¡[ksa gSa] crkvks gkFkh fdrus gSa vkSj fdrus
i{kh gSa\Þ

bls dSls gy djsaxs\ bls ge vVdysa yxkdj gy dj ldrs gSa] tSls chl gkFkh gSa rks vLlh iSj] cps chl iSj rks nl
i{kh gksaxsA dqy 30 izk.kh gq,A budh 60 vk¡[ksa gksaxhA ysfdu vk¡[ksa rks cgÙkj gS---A rks dksbZ vkSj tksM+h lkspsaA

Li"V gS gkFkh de djus iM+saxsA lksfp, D;ksa\

ge ,sls Hkh gy 'kq: dj ldrs gaS& vk¡[ksa cgÙkj gSa rks izk.kh NÙkhlA gkfFk;ksa dh la[;k ̂ g* gks rks if{k;ksa dh la[;k 36
ls ̂g* de gksxhA vc ̂g* gkfFk;ksa vkSj ¼36&g½ if{k;ksa ds iSj fxu ysa rks lkS gksaxsA ;kus g×4+(36–g)×2=100 ;g gekjk ljy lehdj.k
cu x;k ftlls ^g* ekywe dj ldrs gSaA
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gesa tks izek.k feyrs gSa muds vuqlkj yxHkx 800&500 bZlk iwoZ Hkkjr esa 'kqYo lw=ksa dh jpuk,¡ gqbZA ;s 'kqYo lw= ;K
ds fy, fofHkUu izdkj dh osfn;ksa dh jpuk djus ls lacaf/kr FksA osfn;k¡ ;fn fuf'pr {ks=Qy dh fdarq vyx&vyx vkÑfr;ksa dh
cukuh gks rks ;g dSls fd;k tk,] ,slh leL;kvksa dk gy bu lw=ksa esa gSA ,d mnkgj.k ns[ksa& ;fn fdlh oxZ ds {ks=Qy ds cjkcj
vk;r dh jpuk djuh gks rks dSls djsa\ ;|fi ;g leL;k T;kfefr ls tqM+h gS fdarq bls gy djus ds fy, chtxf.krh; lehdj.kksa
dh enn Hkh yh tk ldrh gSA tSls fdlh oxZ dh Hkqtk ̂o* gks vkSj blds cjkcj {ks=Qy okys ,sls vk;r dh jpuk djuh gks ftldh
yEckbZ ̂ y* fuf'pr gks rks bldh pkSM+kbZ D;k gksuh pkfg,A blds gy djus ds fy, o × o = y × p tSlk lehdj.k curk gSA
,slk ugha gS fd dsoy Hkkjr esa gh ,slh lksp fodflr gqbZA nqfu;k ds vyx&vyx fgLlksa esa Hkh ,sls yksx gq, ftUgksaus xf.kr dh
bl ubZ fn'kk esa dke fd;kA 500&300 bZ-iw- esa vkdZfeMht us izkÑfrd la[;kvksa ds oxksZa dk ;ksx izkIr djus dk rjhdk <w¡<+ fy;k
FkkA

vadxf.kr o la[;k lewgksa dks O;kid :i esa fy[kus dk cgqr lkjk dke Hkkjr esa NBoha 'krkCnh bZlkiwoZ ds vklikl gqvkA
blh rjg ls ik¡poha o NBh 'krkCnh esa vk;ZHkÍ o czãxqIr us la[;k Jsf.k;ksa ds dbZ rjg ds O;kid tksM+ Hkh irk fd,A bUgksaus
vyx&vyx rjg dh dbZ O;kid f}?kkrh o ljy lehdj.kksa ds gy Hkh irk fd,A Hkkjr esa vadksa ls [ksydj dbZ rjg dh O;kid
o fof'k"V ckrsa irk djus ds dbZ mnkgj.k gSaA Hkkjrh; xf.kr] ;wukuh o vjch xf.kr esa dbZ rjg dk vknku&iznku Hkh gqvkA

Hkkjr esa ckjgoha 'krkCnh esa vodytksa] vfrlw{eksa] e/;eku izes; vkfn ij cgqr dke gqvkA pkSngoha 'krkCnh esa sine ¼T;k½]
cosine ¼dksT;k½ ds fy, vuUr Js.kh vkfn ij dke fd;k x;kA fdUrq ;g dke O;ofLFkr :i ls izLrqr ugha gks ik;k vkSj ckgj
ds yksxksa dks Bhd ls bldk egRo Kkr ugha gks ik;kA

vkt dk ^,ytsczk* ;k ^chtxf.kr* vyx&vyx txg gq, iz;klksa dh feyh&tqyh le> gSA

;g vadxf.kr ,oa chtxf.kr dk lEiw.kZ bfrgkl ugha gSA vyx&vyx xzaFkksa ls dqN tkudkfj;k¡ ladfyr dj izLrqr dh xbZ gSaA

f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls chtxf.kr ds laca/k esa vkSj Hkh tkudkfj;k¡ izkIr dj ldrs gSaA



02
fdlh d{kk esa lHkh izdkj dh la[;k,¡ lkspus ds fy, dgs tkus ij Nk=ksa us ;s la[;k,¡ crkbZaA

8,
0.15,
3 ,1,
7

3

108,
0.37,
10 ,
9

105




12
0

17 ,
19
7.5

205
22 ,
7
55

3.2323


D;k buesa lHkh izdkj dh la[;k,¡ vk xbZ gSa\

D;k vki dqN vkSj la[;kvksa ds mnkgj.k ns ldrs gSa\ vkil esa ppkZ djsa o mnkgj.k nsaA

bu la[;kvksa dks xq.kksa ds vk/kkj ij ck¡Vuk gks rks] dSls ck¡Vsa\ dkSu ls xq.k ysa\ D;k
bUgsa le&fo"ke la[;kvksa esa ckaV ldrs gSa\ D;k bUgsa ckaVus dk dksbZ vkSj rjhdk gks ldrk gS\
fdrus vyx&vyx rjhdksa ls bUgsa ck¡V ldrs gSa\

izkÑr ls ifjes; rd (Natural to Rational)
euh"kk vkSj lyek us bUgsa N ¼izkdr̀ la[;k& Natural Numbers½] W ¼iw.kZ la[;k& Whole
Numbers½] Z ¼iw.kk±d la[;k&Integers½ vkSj Q ¼ifjes; la[;k& Rational Numbers½ esa uhps
fn, rjhds ls ck¡Vk&

8,105,
12,205,

1

0,8,105,
12,205,

1

0,8,105,
12,205,
1, 108,

55
3





0,8,105,12,205,
1, 3, 108, 55,

22 3, , 0.37,
7 7

10 173.2323, 7.5, ,
9 19

0.15

  





vki lHkh fMCcksa esa 3 ubZ la[;k,¡ vkSj fy[ksaA

D;k dqN ,slh la[;k,¡ gSa tks lHkh fMCcksa esa gSa\

N W Z Q

okLrfod la[;k,¡
[REAL NUMBERS]
(Rational and Irrational Numbers)

¼ifjes; vkSj vifjes; la[;k,¡½
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djds ns[ksa
1- os la[;k,¡ fyf[k, tks Q esa gS ijarq N esa ughA
2- os la[;k,¡ fyf[k, tks Z esa gS ijarq N esa ugh
3- os la[;k,¡ fyf[k, tks W esa gS ijarq N esa ughA

Q ckWDl esa lHkh la[;k,¡¡ vk tk,axh] bu lcdks q
p
 ds :i esa fy[kk tk ldrk gSA blesa

p rFkk q iw.kk±d la[;k,¡¡¡ gSa rFkk q  0 ;kus p dksbZ Hkh iw.kkZad la[;k vkSj q 'kwU; dks NksM+dj

dksbZ Hkh iw.kk±d la[;k gks ldrh gSA ;s lc ifjes; la[;k,¡ gSaA

jf’e cksyh fd izkÑr la[;k,¡¡¡] iw.kZ la[;k,¡¡¡] iw.kk±d la[;k,¡¡¡ Hkh ifjes; la[;kvksa esa vkrh

gSa D;ksafd bUgsa 
p
q  ds :i esa fy[kk tk ldrk gS

D;k vki blls lger gSa\ js’kek us dqN mnkgj.k ,sls fn;s&

,
1
88  ,

1
33 


1
00 

D;k vki dksbZ ,slh iw.kk±d la[;k <wa< ldrs gSa tks bl rjg ifjes; :i esa u fy[kh
tk lds\

vr% ge dg ldrs gSa fd izkÑr la[;k dk lewg iw.kk±dksa esa vkSj iw.kk±d la[;k dk
lewg ifjes; la[;k esa lfEefyr gSA

izkÑr la[;k,¡ ¼N½ vkSj iw.kk±d la[;k,¡ (Z) ,d fu;e dk ikyu djrh gSaA izR;sd
la[;k fiNyh vFkok vius ck;ha vksj dh la[;k ls ,d vf/kd vkSj ckn dh vFkok nk;sa okyh
la[;k ls ,d de gSA vFkkZr nks Øeokj la[;k,¡¡¡ vkil esa ,d bdkbZ dh leku nwjh ij gSaA

la[;k js[kk

iw.kZ la[;k dks la[;k js[kk ij fn[kkus ds fy, ,d
js[kk [khapdj] ml ij leku nwjh ij dbZ fpà
yxkb,A fdlh ,d fcanq dks 0 eku ysa] leku nwjh
ij nkbZa vksj 1] 2] 3]------ la[;k,¡¡¡ fy[ksaA

iw.kk±d la[;kvksa ds fy, la[;k js[kk

iw.kkZad la[;k dks la[;k js[kk ij fn[kkus ds fy,
fp=&1 dh la[;k js[kk ij ck;ha vksj &1] &2]
&3] --- fy[ksa ¼fp=&2½A

ge ns[k ldrs gSa fd nkbZa vksj ,d vkxs c<+us ij la[;k ,d vf/kd gks tkrh gS vkSj
ckb± vkSj c<+us ij ,d de gks tkrh gSA

0 1  2 3  4 5
fp=&1

0-1-2-3-4  1  2  3  4 
fp=&2
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djds ns[ksa
 1- la[;k js[kk ij fn[kk,¡ &2] $3] $4  2- &3 ls $2 fdrus vkxs gS\

ifjes; la[;kvksa dks la[;k js[kk ij n'kkZuk

D;k vki ifjes; la[;kvksa q
p
 dks la[;k js[kk ij n’kkZ ldrs gSa\

D;k vki 
1 5 8, ,
3 3 3  vkfn dks la[;k js[kk ij fn[kk ldrs gSa\

jf’e us budks la[;k js[kk ij ,sls n’kkZ;kA

blesa mlus izR;sd bdkbZ dks rhu cjkcj Hkkxksa esa ck¡Vk gS vkSj fQj la[;kvksa dks n’kkZ;k gSA

blh rjg vki Hkh 
7 11 2, ,
3 3 3

  vafdr djsaA

lkspsa ,oa ppkZ djsa
3 2 8 12, , ,

5 5 5 5
 ------ vkfn dks la[;k js[kk ij n’kkZus ds fy, D;k djuk gksxk\

rqY; ifjes; la[;k o la[;k js[kk

ftl izdkj 2
1
 ifjes; la[;k gS mlh izdkj 

2 4,  ,  ........
4 8  Hkh ifjes; la[;k,¡ gSaA bUgsa la[;k

js[kk ij dSls iznf’kZr djsa\ vkb,] djds ns[krs gSaA

0 1 2- 2

1
4

2
4

3
4

4
4

5
4

6
4

7
4

8
4

- 1
4

- 2
4

- 3
4

- 4
4

- 1

0 1 2- 2

1
2

2
2

3
2

4
2

- 1
2

- 2
2

- 1

0 1 2 3 4- 1- 2- 3- 4

- 1
3

- 2
3

- 3
3

- 4
3

- 5
3

- 6
3

- 7
3

- 8
3

- 9
3

fp=&3

1
3

2
3

3
3

4
3

5
3

6
3

7
3

8
3

9
3

fp=&4 ¼i½

fp=&4 ¼ii½
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 la[;k js[kk ij 2
1
 dk tks LFkku gS ogh la[;k 4

2
 rFkk 8

4
 dk Hkh gSA vr%  8

4,
4
2,

2
1

tks rqY; ifjes; la[;k,¡ gSa] ,d gh txg ij vkrh gSaA

nks ifjes; la[;kvksa ds chp fdruh ifjes; la[;k,¡¡¡& gesa dksbZ Hkh nks iw.kk±d feysa rks ge
irk yxk ldrs gSa fd muds chp fdruh iw.kk±d la[;k,¡¡¡ gSaA

djds ns[ksa

1- 5 o 15 ds chp fdruh iw.kk±d la[;k,¡ gSa\

2- &3 o 8 ds chp fdruh iw.kk±d la[;k,¡ gSa\

D;k ;g x.kuk ge ifjes; la[;kvksa ds fy, Hkh dj ldrs gSa\

2
1
 vkSj 4

1
 ds chp fdruh ifjes; la[;k,¡ gSa\ vkil esa ppkZ djksA

js'kek cksyh& la[;k js[kk ij ns[ks rks 2
1
 vkSj 4

1
 ds Bhd chp 8

3
 gSA

8
3
 ;kus 






 

4
1

2
1

 dk vk/kk

lyek cksyh fQj 8
3
 vkSj 2

1
 ds Bhd chp ifjes; la[;k] 






 

2
1

8
3

 dk vk/kk ;kus 16
7

 vkSj

fQj 16
7

 vkSj 2
1
 ds Bhd chp gS 32

15

;s lHkh ifjes; la[;k,¡ 4
1
 vkSj 2

1
 ds chp gSaA blh izdkj ge vkSj Hkh ifjes; la[;k,¡

bu nksuksa ds chp <wa< ldrs gSaA

D;k vki lksp ldrs gSa fd fdruh vkSj ifjes; la[;k,¡ bu nksuksa ds chp gSa\

vkil esa ppkZ djks vkSj dqN vkSj ifjes; la[;k,¡ <wa<ksA

ge ns[krs gSa fd ftruh ckj pkgsa] ge bu ifjes; la[;kvksa ds chp ubZ ifjes; la[;k,¡
<wa< ldrs gSaA

0 1 2- 2

1
8

2
8

3
8

4
8

5
8

6
8

7
8

8
8

-1
8

- 1

-2
8

-3
8

-4
8

-5
8

-6
8

-7
8

-8
8

fp=&4fp=&4¼iii½
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vc ge ;g dg ldrs gSa fd 4
1
 vkSj 2

1
 ds chp bruh vf/kd ifjes; la[;k,¡¡¡ gSa fd

ge budks fxu dj crk ugha ldrsA

;g ckr fdUgha Hkh nks ifjes; la[;kvksa ds fy, lgh gSA

ifjes; la[;kvksa ds chp vla[; la[;k,¡

a, b dksbZ Hkh nks ifjes; la[;k,¡¡¡ gS ftuesa a < b

rc a  + a < b + a
2a < b+a

;k 2
aba 

 ----¼i½

iqu% a < b
a + b < b + b
a +b < 2b

b
2

ba



....(ii)

bl izdkj 2
a b

] a vkSj b ds chp esa gSA  ;kus a < 2
a b

 < b

ge dksbZ Hkh nks ifjes; la[;k,¡¡ a vkSj b ysa rks muds chp ,d ifjes; 2
ba 
 gS vkSj

bl izdkj 2
ba 
 vkSj a ds chp Hkh ifjes; la[;k,¡¡¡ gksrh gSaA bl izdkj ge dg ldrs gSa fd

nks ifjes; la[;kvksa ds chp vla[; ifjes; la[;k,¡¡¡ gSaA

nks ifjes; la[;kvksa ds chp ifjes; la[;k,¡ <wa<uk

ge nks ifjes; la[;k,¡ 1
5a   o 1

6b   ysrs gSaA

gkyk¡fd buds chp vla[; ifjes; la[;k,¡ gSa] ge muesa ls dqN
la[;k,¡ irk djuk pkgsa rks ;g rjhdk mi;ksx dj ldrs gSaA

1
5
 o 1

6
 ds chp ,d ifjes; la[;k 2

11
2

65
2

ba






  gSA

bls ge rqY; ifjes; la[;kvksa dk mi;ksx djds Hkh ns[k ldrs gSaA
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5 5 2 10
1 1 2 2


 


] ¼rqY; ifjes; la[;k½

6 6 2 12
1 1 2 2


 


]

2
12

2
11

2
10



2
10

 vkSj 2
12

 ds chp ,d ifjes; la[;k 2
11

 gksxhA

blh izdkj

5 5 3 15
1 1 3 3


 


]

6 6 3 18
1 1 3 3


 


]

;kuh 3
15

 vkSj 3
18

 ds chp ifjes; la[;k 3
17,

3
16

 gksaxhA

rqY; ifjes; la[;k dk mi;ksx djds bu lc ds vykok vkSj Hkh cgqr lh la[;k <w¡<

ldrs gSaA mnkgj.k ds fy, 
5
1  vkSj 

6
1  dks 11 ls xq.kk o Hkkx djus ij gesa bu nksuksa ds chp

10 ubZ ifjes; la[;k,¡¡¡¡ fey tk,¡xhA

vxj gesa 5
1
 vkSj 5

2
 ds chp rhu ifjes; la[;k,¡ Kkr djuh gSa rks ge rhu ls 1

vf/kd vFkkZr~ 3 $1 ¾ 4 dk xq.kk nksuksa ifjes; la[;k ds va’k vkSj gj esa djsaxsA

1 1 4 4
5 5 4 20

 
  ¼rqY; ifjes; la[;k½

2 2 4 8
5 5 4 20

 


5
2

20
8

20
7

20
6

20
5

20
4

5
1



vr% 5
1
 vkSj 5

2
 ds chp rhu ifjes; la[;k,¡ 

5 6 7,  ,  
20 20 20  gkasxhA
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djds ns[ksa

1- 7
2
 vkSj 7

4
 ds chp dksbZ 5 ifjes; la[;k,¡ Kkr dhft,A

2- 5
1
 vkSj 7

1
 ds chp 3 ifjes; la[;k,¡ Kkr dhft,A

3-
1
3

 vkSj 

1
2  ds chp 11 ifjes; la[;k,¡¡¡ Kkr djsaA

ifjes; la[;kvksa ds xq.k/keZ (Properties of Rational Numbers)

(i)  iw.kZ la[;k,¡ vkSj iw.kk±d (Whole Numbers and Integers)
,d ckj iqu% la{ksi esa la[;kvksa ds xq.k/keZ ij ppkZ djsaA 'kq:vkr lao`rrk (Clousure)

ls djrs gSaA

uhps nh xbZ rkfydk dks iw.kZ dhft, tks ppkZ ds fy, vko';d  gSA bl rkfydk esa
lacaf/kr mnkgj.k Hkh nsaA

la[;k,¡ lafØ;k,¡
;k sx O;odyu xq.ku Hkkx

 iw.kZ fdUgha nks iw.kZ lao`r ugha gS D;kasfd lao`r gS lao`r ugha gSa
 la[;k,¡¡¡¡¡ la[;kvksa a vkSj b 5 & 7 ¾ &2 &&&&&& D;ksafd 5»8

ds fy, a + b iw.kZ iw.kZ la[;k ugha &&&&&& ¾ 
5
8

la[;k gS] blfy, gSA iw.kZ la[;k
;g laor̀ gSA ugha gSA
mnk- ---------------

iw.kk±d &6$4¾ &2 ,d lao`r gS D;ksafd 5 x 9 = 45 lao`r ugha
iw.kk±d gSA iw.kk±d fdUgha a vkSj b nks &5 x 9 ¾ &45 gS D;ksafd
;ksx ds varxZr iw.kk±dksa ds fy, vkSj &&&&&&
lao`r gSA a-b iw.kk±d gS &5 x(- 9½¾45 &&&&&&
mnk- &&&&& mnk- &&&&& lHkh iw.kk±d gSaA &&&&&&

O;kid :i ls
fdUgha nks iw.kk±d
a rFkk b ds fy,
a x b ,d iw.kk±d
gSA mnk- ------
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(ii) ifjes; la[;k,¡ & lao`r xq.k/keZ (Closure Property)

(a) ;k sx

eku yhft, nks ifjes; la[;k,¡¡¡¡¡ 
2
7 , 

5
8  gSaA

2 5
7 8
    =    

16 35 51
56 56




ifj.kke 
51
56  iqu% ifjes; la[;k izkIr gqvkA

198
2
   

 
 = ____________  D;k ;g ifjes; la[;k gS\

2 2
7 7


    = ____________ D;k ifj.kke ifjes; la[;k gksxh\

bl xq.k/keZ dks dqN vkSj la[;kvksa ds lkFk Hkh tk¡fp,A

5 1 7 23 , 0 ,
7 2 2 7

  

ge ns[krs gSa fd nks ifjes; la[;kvksa dk ;ksx Hkh ,d ifjes; la[;k gSA ;fn a, b ifjes;
la[;k gS] rks a + b Hkh ,d ifjes; la[;k gksxhA vr% ;ksx ds lkis{k ifjes; la[;k,¡¡¡¡¡ lao`r jgrh
gSaA

(b) O;odyu

eku yhft, nks ifjes; la[;k,¡ gSa  
5
9  vkSj 

3
4

rks 
5 3 5 4 3 9
9 4 36

  
      =   

20 27 7
36 36
 



7
36


  ,d ifjes; la[;k gSA ¼D;ksafd &7] 36 iw.kk±d gS vkSj 36 'kwU;srj gS] vr% 
7

36


 Hkh

,d ifjes; la[;k gSA½

bldh tk¡p fuEufyf[kr ifjes; la[;kvksa ds lanHkZ esa Hkh dhft,A

(i)
2 3 14 9
3 7 21


    =    _______________  D;k ;g ,d ifjes;

la[;k gS\
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(ii)
48 11
9 18

    
 

_______________  D;k ;g ,d ifjes; la[;k gS\

geus ik;k fd fdUgha nks ifjes; la[;kvksa ds fy,] mudk varj Hkh ifjes; la[;k gSA

vr% O;odyu ds lkis{k ifjes; la[;k,¡¡¡¡¡ lao`r jgrh gSaA

fdUgha nks ifjes; la[;kvksa a vkSj b, ds fy,] a–b Hkh ifjes; la[;k gksxhA

(c) xq.ku

fuEufyf[kr ij /;ku nhft,A

(i)
1 33
2 2

 

(ii)
6 11 66 33
5 2 10 5

  
  

(iii)
3 5
7 2

  ___________

(iv)
2 19
1 13

  = ___________

lHkh mnkgj.kksa esa ge ns[krs gSa fd nks ifjes; la[;kvksa dk xq.kuQy ,d ifjes; la[;k
gksrh gSA dqN vkSj ifjes; la[;kvksa ds ;qXeksa dks xq.kk dhft,A tk¡p dhft, fd xq.kuQy
ifjes; la[;k gS ;k ughaA D;k vki ,slh ifjes; la[;k crk ldrs gSa ftldk xq.kuQy ,d
ifjes; la[;k ugha gS\ vr% gesa irk pyrk gS fd xq.kk ds lkis{k ifjes; la[;k,¡¡¡¡¡ lao`r gSaA

fdUgha nks ifjes; la[;kvksa a vkSj b, ds fy, a×b Hkh ,d ifjes; la[;k gksxhA

(d) Hk kx

nks ifjes; la[;k,¡¡¡¡¡ yhft,
2
3   vkSj  

7
8

rks 
2 7 2 8 16
3 8 3 7 21

      tks fd ,d ifjes; la[;k gS\

bls dqN vU; mnkgj.kksa ls tk¡fp,A

(i)
5 5 2 5 1 52
7 7 1 7 2 14

     

(ii)
2 6
3 11

   =   __________ =   _________ =   __________
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(iii)
17 3 173
13 1 13

      =   ________  =   ________ =   ________

Åij ds lHkh mnkgj.kksa esa ge ns[krs gSa fd tc ge nks ifjes; la[;kvksa dk Hkkx djrs
gSa rks gesa ifjes; la[;k gh izkIr gksrh gSA vc D;k ge dg ldrs gSa fd ifjes; la[;kvksa ds
Hkkx ds fy, lao`r xq.k lgh gS\

vkb,] budh tk¡p djsa % 0] 5 ifjes; la[;k,¡¡¡¡¡ gS vkSj 
5
0  vifjHkkf"kr gSA vr% ifjes;

la[;kvksa dk lewg 'Q' Hkkx ds lkis{k lao`r ugha gSA

;fn Q esa ls ge 'kwU; fudky nsa rks ;g lewg Hkkx ds lkis{k lao`r gks tk,xkA

djds ns[ksa
;fn ge iw.kk±dksa ds lewg ls 'kwU; fudky nsa rks D;k ;g Hkkx ds lkis{k lao`r gS\

blh rjg iw.kZ la[;kvksa ds lewg ds fy, Hkh tk¡p dhft,A

rkfydk ds [kkyh LFkkuksa dks Hkfj,A

la[;k,¡ varxZr lao`r gS
;k sx O;odyu xq.ku Hkkx

izk—r la[;k gk¡ ----------------------- ----------------------- -----------------------

iw.kZ la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- ugha

iw.kkZad la[;k,¡¡¡¡¡ ----------------------- gk¡ ----------------------- -----------------------

ifjes; la[;k,¡¡¡¡¡ ----------------------- ----------------------- gk¡ -----------------------

Øefofues; xq.k (Commutative Property)
vkb,] iw.kZ la[;kvksa vkSj iw.kk±dksa nksuksa ds fy, ge vyx&vyx lafØ;kvksa ds lkFk Øefofues;
xq.k dks ge iqu% Lej.k djrs gSaA

fuEufyf[kr rkfydk iw.kZ dhft,A

(i) iw.kZ la[;k,¡

lafØ;k,¡ mnkgj.k fVIi.kh

;ksx 2] 3 iw.kZ la[;k,¡¡¡¡¡ gSA iw.kZ la[;k,¡ ;ksx esa Øefofues;

2+3 = 5 vkSj 3 + 2 = 5 xq.k dk ikyu djrk gS

 2 + 3 =  3 + 2
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O;odyu D;k 3 – 2 vkSj 2 –3 Øefofues; xq.k dk ikyu ugha

leku gS\ djrkA

xq.ku ------ ------

Hkkx 4  2 = ?   2  4 = ? -------

D;k   4  2   =  2  4 ?

(ii) iw.kk ±d

lafØ;k,¡ mnkgj.k fVIi.kh

;ksx --- iw.kk±dksa esa ;ksx Øefofues; gSA

O;odyu 2, 3 iw.kk±d gSa .......
2 (3) = ? (3) 2 = ?
D;k 2 (3) = (3) 2 = ?

xq.ku ....... .......

Hkkx ....... iw.kk±dksa esa Hkkx Øefofues; ugha gSA

(iii) ifjes; la[;k,¡

(a) ;k sx

nks ifjes; la[;k,¡ 
5 3,
2 4


  yhft,A bUgsa tksM+ nhft,A

   3 2 5 1 35 10 3 7
2 4 4 4 4

     
   

vkSj
   3 1 3 2 55 3 10 7

4 2 4 4 4
      

   

rks  
5 3 3 5
2 4 4 2

     
 

vc bl xq.k dks ifjes; la[;kvksa ds dqN vkSj ;qXeksa ds fy, tk¡p dhft,A

eku yhft,  
1 5
2 7
  vkSj 

5 1
7 2

 . D;k   
1 5
2 7
  = 

5 1
7 2

 ?

D;k  
 42 4 2 ?

3 5 5 3
          

   

D;k vki ifjes; la[;kvksa ds dksbZ ,sls ;qXe crk ldrs gSa ftu ij ;g fu;e ykxw ugha
gks\
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ge dg ldrs gSa fd fdUgha a vkSj b ifjes; la[;kvksa ds fy, a + b = b + a bl izdkj
ifjes; la[;kvksa esa ;ksx Øefofues; jgrk gSA

(b)   O;odyu :   nks ifjes; la[;k,¡¡¡¡¡ 
2
3  vkSj 

7
8  yhft,A

2 7 16 21 5
3 8 24 24

 
      vkSj

7 2 21 16 5
8 3 24 24


  

blfy,  2 7
3 8
  7 2

8 3


budh tk¡p dhft,A

D;k 
5 52 2
4 4

    ?

D;k  
1 3 3 1
2 5 5 2
   ?

bl izdkj ge dg ldrs gSa fd ifjes; la[;kvksa esa ?kVkuk Øefofues; ugha gSA

vr% fdUgha nks ifjes; la[;kvksa a vkSj b ds fy, a – b     b – a gksxkA

(c) xq.ku : nks ifjes; la[;k,¡¡¡¡¡ 2 vkSj 
5
7

  yhft,A

5 102
7 7
 

    ;     
5 102

7 7
 

       vr% 
52

7


   =  
5 2

7




D;k 
1 3 3 1

2 4 4 2
               

     
 ?

bUgsa dqN vkSj ifjes; la[;kvksa ds fy, tk¡p dhft,A

ge fu"d"kZ fudkyrs gSa fd ifjes; la[;kvksa ds varxZr xq.ku Øefofues; gSA

vFkkZr~ a × b = b × a  fdUgha nks ifjes; la[;kvksa a vkSj b ds fy,A
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(d) Hkkx

D;k 
7 14 14 7
3 9 9 3
    ?

1 3

1

7 14 7 9
3 9 3 14


  


2

3
2

  vkSj 
14 7 14
9 3
 

2 1

3

3
9 7





1

2
3



7 14 14 7
3 9 9 3
  

bl izdkj ge dg ldrs gSa fd ifjes; la[;kvksa esa Hkkx Øefofues; ugha gSA

djds ns[ksa
;g rkfydk iw.kZ dhft,A

la[;k,¡ Øefofues;rk ds varxZr

;k sx O;odyu xq.ku Hkkx

izk—r la[;k,¡ gk¡ ugha gk¡ &&&&

iw.kZ la[;k,¡¡¡¡¡ &&&& &&&& &&&& ugha

iw.kk±d &&&& &&&& &&&& &&&&

 ifjes; la[;k,¡¡¡¡¡ &&&& &&&& &&&& ugha

lkgp;Z xq.k (Associative Property)
pkj lafØ;k,¡ vFkkZr~ ;ksx] ?kVkuk] xq.kk vkSj Hkkx ds lkis{k iw.kZ la[;kvksa dh lkgp;Zrk dks
Lej.k dhft,A

(i) iw.kZ la[;k,¡

vko';d mnkgj.k vkSj fVIif.k;ksa }kjk rkfydk iw.kZ dhft,A

lafØ;k iw.kZ la[;kvksa ds mnkgj.k fVIi.kh

;ksx D;k 2 + (3 + 0) = 2 + 3 = 5
(2 + 3) + 0 = 5 + 0 = 5 -------
2 + (3 + 0) = (2 + 3) + 0 -------
a + (b + c) = (a + b) + c
fdUgha a, b, c iw.kZ la[;kvksa ds fy,
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O;odyu (43) – 2 = ?  4(32) = ? O;odyu lkgp;Z

D;k   (43) 2   =  4(32) ? ugha gSA

xq.ku ----------------------------- xq.ku lkgp;Z gSA

Hkkx   3 5 102 3 5 2 2
5 3 3

       Hkkx lkgp;Z

  2 2 1 22 3 5 5
3 3 5 15

       ugha gSA

   2 3 5 2 3 5    

(ii) iw.kk ±d

pkj lafØ;kvksa ds lkis{k iw.kk±dksa dh lkgp;Zrk dks Lej.k dhft,A

fuEufyf[kr rkfydk vko';d fVIif.k;ksa ds lkFk iw.kZ dhft,A

lafØ;k iw.kk±d mnkgj.k ds lkFk    fVIi.kh

;ksx    2 3 5 2 3 5 2 2 4           

   2 3 5 2 3 5 1 5 4           

fdUgha  a, b vkSj c rhu iw.kk±dksa ds fy,

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

O;odyu D;k 6 (9 5) = (6  9)  5?

xq.ku D;k 2 [7 (3)] = (27)   (3)?

Hkkx   2 510 2 5 10 10 25
5 2
 

          

vc

       10 510 2 5 5 5 – 5 –1
2 –5

         

bl izdkj      10 2 5 10 2 5        

(iii) ifjes; la[;k,¡ & lkgp;Zrk

(a)  ;ksx

eku yhft, rhu ifjes; la[;k,¡ 
2
7 , 5, 

1
2  gS aA budh tk¡p dhft, fd
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2 1 2 15 5
7 2 7 2

                      

L.H.S. =
2 1 2 1 2 10 1 4 77 815 5
7 2 7 2 7 2 14 14

                            

R.H.S. = 
2 1 2 35 1 37 1 74 7 815
7 2 7 2 7 2 14 14

                          

  L.H.S.              =       R.H.S.

Kkr dhft, 
1 3 4
2 7 3

        
vkSj  

1 3 4
2 7 3
          

D;k nksuksa ;ksx leku gSa\

dqN vU; ifjes; la[;kvksa dks ysdj budh lkgp;Zrk dh tk¡p dhft,A

gesa izkIr gqvk fd ifjes; la[;k,¡¡¡¡¡ ;ksx ds varxZr lkgp;Z fu;e dk ikyu djrh gSaA

vr% fdUgha rhu ifjes; la[;kvksa a, b vkSj c ds fy, a + (b + c)  =  (a + b) + c gksxkA

(b) O;odyu

rhu ifjes; la[;k,¡¡¡¡¡ 
1 3,
2 4  vkSj 

5
4


 yhft,A

tk¡p dhft,  
1 3 5 1 3 5
2 4 4 2 4 4

                        

L.H.S. =
1 3 5
2 4 4

         
=

1 3 5 1 8–
2 4 4 2 4

        
   

=
1 1 4 32
2 2 2

 
  

R.H.S. =
1 3 5
2 4 4

       
   

=
1 2 3 5 1 5

4 4 4 4
          

   

=
1 5 4 1
4 4
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1 3 5 1 3 5
2 4 4 2 4 4

                         

L.H.S.    R.H.S.

geus Kkr fd;k fd ifjes; la[;kvksa esa O;odyu lkgp;Z fu;e dk ikyu ugha djrk
gSA vr% fdUgha rhu ifjes; la[;kvksa a, b, c ds fy, a-(b-c)  (a-b) – c gksxkA

(c) xq.ku

rhu ifjes; la[;k,¡¡¡¡¡ yhft, 
2 4 5, ,
3 7 7



D;k 
2 4 5 2 4 5
3 7 7 3 7 7

                        

L.H.S. =  
2 4 5 2 20 40
3 7 7 3 49 147

                  

R.H.S. = 
2 4 5 8 5 40
3 7 7 21 7 147

                    
       

L.H.S. = R.H.S.

budh tk¡p dhft,A

Kkr dhft,A 
12 3
2
   
 

 vkSj
12 3
2

   
 

D;k 
12 3
2
   
 

 = 12 3
2

   
 

Kkr dhft, 
5 3 7
3 7 5

   
 

 vkSj 
5 3 7
3 7 5
   
 

D;k 
5 3 7
3 7 5

   
 

  = 5 3 7
3 7 5
   
 

ge Åij dh lHkh fLFkfr;ksa esa ikrs gSa fd L.H.S. = R.H.S.

bl izdkj ifjes; la[;kvksa esa xq.kk lkgp;Z fu;e dk ikyu djrk gSA

vr% fdUgha a, b, c ifjes; la[;kvksa ds fy, a   (b   c) = (a   b)   c  gksxkA
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(d) Hk kx

dksbZ rhu ifjes; la[;k,¡¡¡¡¡ yhft,] tSls& 
2 3,
3 4  vkSj 

1
7

D;k  
2 3 1 2 3 1
3 4 7 3 4 7

          
   

 gS\

L.H.S. =
2 3 1 2 3 7 2 21 2 4 8
3 4 7 3 4 1 3 4 3 21 63

                  

R.H.S. =
2 3 1 2 4 1 8 1 8 7 56
3 4 7 3 3 7 9 7 9 1 9

                   
     

2 3 1 2 3 1
3 4 7 3 4 7

          
   

 L.H.S.    R.H.S.
vr% fdUgha rhu ifjes; la[;kvksa a, b, c ds fy, a÷(b÷c)  (a ÷ b) ÷ c  gksrk gSA

blfy,] ifjes; la[;kvksa esa Hkkx lkgp;Z fu;e dk ikyu ugha djrkA

djds ns[ksa
bl rkfydk dks iw.kZ dhft,A

la[;k,¡ lkgp;Z ds varxZr

;k sx O;odyu xq.ku Hkkx

izk—r la[;k,¡ gk¡ ugha ----------------------- -----------------------

iw.kZ la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- ugha

iw.kk±d ----------------------- ugha gk¡ -----------------------

ifjes; la[;k,¡¡¡¡¡ ----------------------- ----------------------- ----------------------- -----------------------

'kwU; dh Hkwfedk

D;k vki dksbZ ,slh la[;k crk ldrs gSa] ftls fdlh la[;k esa tksM+us ij ogh la[;k izkIr
gksrh gS\ tc *0* fdlh Hkh ifjes; la[;k esa tksM+k tkrk gS rks iqu% ogh ifjes; la[;k izkIr
gksrh gSA

mnkgj.k ds fy,&

1 + 0 = 1 vkSj 0 + 1  = 1

2 + 0 = 2  vkSj 0  + (2) = 2
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11 110
3 3

   vkSj 
11 110
3 3

 

bl dkj.k ge *0* dks ;ksT; rRled dgrs gSaA bl xq.k dk lkj uhps izLrqr fd;k x;k
gSA

; fn a dksbZ ifjes; la[;k dk izfrfuf/kRo djrk gS rks a + 0 =  a vkSj 0 + a  =  a

D;k izk—frd la[;kvksa esa ;ksT; rRled gS\

,d ¼1½ dh Hkwfedk

uhps fn, x, [kkyh fMCcs Hkfj,A

    3 = 3            vkSj 3       =  3

- 2        =   2       vkSj       2  =  2

7
8      = 

7
8            vkSj      

7
8    = 

7
8

vkius Åij ds xq.kuQyksa esa D;k dqN fo'ks"k ns[kk\

ge ns[k ldrs gSa fd fdlh Hkh ifjes; la[;k dks *1* ls xq.kk fd;k tk;s rks xq.kuQy
iqu% ogh ifjes; la[;k izkIr gksrh gSA

ge dg ldrs gSa fd *1* ifjes; la[;kvksa ds fy, xq.kkRed rRled gSA

mnkgj.k ds fy, tc 
15
50  dks ljy :i esa fy[kus ds fy, ge fuEu izdkj ls djrs gSaA

15 3 5 3 5 3 31
50 10 5 10 5 10 10


     



tgk¡ ge fy[krs gSa fd 
3 31

10 10
  , ogk¡ ge xq.kuQy ds rRled xq.k dk mi;ksx

djrs gSaA

izfrykse dk vfLrRo

(i) ;ksxkRed izfrykse

3 + (3)  =  0 vkSj 3 + 3  = 0

5  +  5   =  0 vkSj 5 + (5) = ______
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2
3  + ?     =  0 vkSj ?  + 

2
3   = 0

1
2

     + ? = 0 vkSj ? + 
1
2

     = 0

igys mnkgj.k esa &3 vkSj 3 ,d nwljs ds ;ksXkkRed izfrykse gSa] D;ksafd budks tksM+us
ij gesa ;ksx *0* izkIr gksrk gSA dksbZ nks la[;k,¡¡¡¡¡ ftudk ;ksx *0* gks] ,d nwljs ds ;ksXkkRed
izfrykse dgykrh gSaA lkekU;r% ;fn a dksbZ ifjes; la[;k gS rks a +  (a) = 0 vkSj (a) +
a = 0.

rks 'a', '-a'  ,d nwljs ds ;ksxkRed izfrykse gSaA

0 dk ;ksxkRed izfrykse 0 gh jgrk gS D;ksafd 0 $ 0 ¾ 0

(ii) xq.kkRed izfrykse

ifjes; la[;k 
2
7  dk fdl la[;k ls xq.kk fd;k tk, fd xq.kuQy 1 izkIr gks\

ge ns[krs gSa  
2 7
7 2
  = 1   vkSj  

7 2 1
2 7
 

uhps fn, [kkyh fMCcs Hkfj,A

2        =    1 vkSj         2  =    1

5        =    1 vkSj         –5  =    1

17
19


      =    1 vkSj        
17

19


    =    1

1     ?  =   1
1    ?  =  1

dksbZ nks la[;k,¡¡¡¡¡ ftudk xq.kuQy *1* gks] os ,d nwljs ds xq.kkRed izfrykse dgykrs gSaA

mnkgj.kr;k] 
14 1
4

   vkSj 
1 4 1
4
  ,  vr% la[;k 4 vkSj 

1
4  ,d nwljs ds xq.kkRed

izfrykse gSaA

ge dg ldrs gSa fd ,d ifjes; la[;k 
c
d  nwljh ifjes; la[;k  

a
b   dk xq.kkRed

izfrykse dgykrh gS ;fn 1a c
b d
   vkSj 1c a

d b
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ifjes; la[;k o mudk
n’keyo Lo:i

vxj gesa 6
7,

11
9,

4
7

 vkfn

dk n’keyo Lo:i fy[kuk gS rks ge
7 dks 4] 9 dks 11] 7 dks 6 ls Hkkx
djsaxsA

vki Hkh djsa rFkk vkxs nh xbZ lkj.kh ls feyku djsaA

1- 'ks"kQy ¾ 3] 2] 0 Hkktd 4

2- 'ks"kQy ¾ 2] 9] 2] 9] 2] 9] ------- Hkktd 11

3- 'ks"kQy ¾ 1]4]4]4]4------- Hkktd 6

bu rhuksa 'ks"kQyksa dks ns[ksaA D;k vki budh dksbZ fo’ks"krk fn[kk ik jgs gSa\

1- 4 ls Hkkx djus ij 'ks"kQy ,d lhek ds i’pkr 'kwU; gks tkrk gSA

2- 11 ls Hkkx djus ij ckjh&ckjh ls 2 o 9 'ks"kQy esa vk jgs gSaA

3- 6 ls Hkkx djus ij igys LFkku ds ckn 4 dk nksgjko gks jgk gSA

4- tc 'ks"kQy dk nksgjko gks jgk gS rks HkkxQy esa Hkh nksgjko fn[krk gSA

bls vkSj le>us ds fy, ge rkfydk cukrs gSaA

la[;k HkkxQy fo'ys"k.k fu"d"k Z

7
4 1-75 ;gk¡ n'keyo ds nks LFkkuksa ds ckn 'ks"kQy 'kwU; gks lkar] n'keyo

tkrk gSA

9
11 0-8181----- ;gk¡ n'keyo ds nks LFkkuksa ds ckn igys okys nks vlkar vkorÊ

LFkkuksa ds vadksa dh iqujko`fÙk gks jgh gSA n'keyo

7
6 1-166--------- ;gk¡ n'keyo ds ,d LFkku ds ckn vkus okyh la[;k vlkar vkorÊ

dh iqujko`fÙk gks jgh gSA n'keyo

1.75
4 7

4
30
28
20
20

0

0.8181
11 9.0

88
20
11
90
88
20
11
9

1.1666
6 7

6
10

6
40
36
40
36
40
36
4
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bl rkfydk ls ge ikrs gSa fd&

la[;k 4
7
 esa 'ks"kQy dqN inksa ds ckn 'kwU; gks tkrk gSA blds vU; mnkgj.k

1 70.5, 0.875
2 8
   vkfn gSaA ,sls n’keyo dks lkar n’keyo dgrs gSa] ftuesa n’keyo ds

i'pkr~ dh la[;k,¡ lhfer gSaA

la[;k 6
7,

11
9

 esa HkkxQy esa ,d fuf’pr LFkku ds ckn iqujko`fÙk gks jgh gSA ge

...1666.1
6
7
  dks 1.16 Hkh fy[krs gSaA ,sls gh ...8181.0

11
9
  dks 81.0  fy[ksaxsA ;g vlkar

vkorÊ gS ;kus vlhfer fdarq n’keyo ds dqN LFkkuksa ds ckn ogh VqdM+s nksgjk, tk jgs gSaA

djds ns[ksa
 1- ,slh nks ifjes; la[;k,¡ fyf[k, ftudk n'keyo :i vlkar vkorÊ gksA

 2- ,slh nks ifjes; la[;k,¡ fyf[k, ftudk n'keyo :i lkar gksA

n'keyo dks ifjes; la[;k ds lkekU; :i esa fy[kuk

tc ge n'keyo la[;k dks mlds 
p
q  :i esa fy[krs gSa rks ge la[;k dks csgrj le>

ikrs gSaA ge igys dqN vkorZ n'keyo la[;k,¡¡¡¡¡ ysrs gSa&

mnkgj.k&1- 1-555----------- ¾ 5.1  dks q
p
 ds :i esa O;Dr dhft,A

gy % ekuk q
p
 ¾ 1-55555------------------ ¼i½

nksuks i{kksa dks 10 dk xq.kk djus ij

q
p10  ¾ 15-5555 ------------------- ¼ii½

leh (ii) ls (i) dks ?kVkus ij

q
p

q
p10   ¾ (15.55555 .....) & (1.555 ......)

14
q
p9 
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9
14

q
p


mnkgj.k&2- 7.3456 dks q
p
 ds :i esa O;Dr dhft,A

gy % ekuk q
p
 ¾ 7.3456  = 7.3456456 ------------------

nksuksa i{kksa dks 10 dk xq.kk djus ij

q
p10  ¾ 73-456456----------------- .....(i)

nksuksa i{kksa dks 1000 dk xq.kk djus ij

q
p10000  ¾ 73456-456456 ----------------- .....(ii)

leh- (ii) ls (i) dks ?kVkus ij

9990 q
p
 ¾ 73383

9990
73383

q
p


3330
24461

q
p


djds ns[ksa

fuEufyf[kr n'keyo dks 
p
q  ds :i esa ifjofrZr dhft,A

(i) 1.2333..... , (ii) 3.88...... (iii) 3.204343........

iz'ukoyh & 2-1
1- fuEufyf[kr dFkuksa ds fy, mnkgj.k nhft,A

(i) ,d la[;k tks izkÑr la[;k] iw.kZ la[;k vkSj iw.kk±d la[;k gSA

(ii) ,d la[;k tks iw.kZ la[;k gks ijarq izkÑr la[;k u gksA

(iii) ,d la[;k tks ifjes; la[;k gks ijarq izkÑr la[;k u gksA



okLrfod la[;k,¡ ¼ifjes; o vifjes; la[;k,¡½ 53

2- 6 o 7 ds chp 3 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

3- 7
4
 o 7

5
 ds chp 5 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

4- 3
2
 o 4

3
 ds chp 3 ifjes; la[;k,¡¡¡¡¡ Kkr djsaA

5- &1 vkSj 2 ds chp fdUgha 4 ifjes; la[;kvksa dks Kkr dhft,A

6-
5

10  vkSj 
9

10  ds chp dh dksbZ rhu ifjes; la[;k fyf[k,A

7- 3
7
 vkSj 3

7
  dks la[;k js[kk ij n’kkZb,A

8- fuEufyf[kr ifjes; la[;kvksa dks n’keyo :i esa ifjofrZr dhft, vkSj irk dhft,
fd ;s fdl rjg ds n’keyo :i esa gSa\

(i) 5
126

(ii) 16
335

(iii) 7
22

(iv) 3
118



9- fuEufyf[kr n’keyo :i dks q
p
 ds :i esa O;Dr dhft,A

(i) 0.53 (ii) 16.8 (iii) 105.25 (iv) 7.36

10- fuEufyf[kr n’keyo dks q
p
 :i esa ifjofrZr dhft,A

(i) 70.0 (ii) 398. (iii) 712.3 (iv) 125.5

vifjes; la[;k,¡ (Irrational Numbers)

vHkh rd geus ifjes; la[;kvksa dk nk'kfed :ikarj.k djds ns[kk tSls ,5.0
18
9


7 1.166... .... 1.16
6
  A bu mnkgj.kksa ls ;g ckr Li"V gksrh gS fd budk n’keyo izlkj

lkar gksrk gS ;k vlkar vkorÊ gksrk gSA D;k dqN ,slh la[;k,¡ lksp ldrs gSa tks vlkar gksa
ij vkorÊ ugha\

1.414213 ......................
1.7320508 ......................
2.2360679774 ......................
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tSlk fd vki ns[k ldrs gSa fd mi;qZDr la[;kvksa esa n’keyo izlkj dk var ugh gksrk
rFkk iqujkof̀r [kaM Hkh ugha gaSA bUgsa vlkar vukorhZ dgrs gSaA ,slh dqN la[;k,¡¡¡¡ vkSj ns[ksaA bls

q
p
 ds :i esa ugha fy[kk tk ldrk gSA

blh izdkj ............7320508075.13 

............2360679.25 

bUgsa Hkh q
p
 ds :i esa ugha fy[kk tk ldrk gSA vFkkZr~ os la[;k,¡¡¡¡ tks iw.kZ oxZ ugha gksrh

gSa mudk oxZewy vifjes; la[;k gksrh gSA ;kus ,4 36  ifjes; la[;k gS D;ksafd

1
224   rFkk 1

6636   ijUrq 3  o 7  ifjes; la[;k ugha gSA

djds ns[ksa
fuEufyf[kr la[;kvksa esa ifjes; la[;k] vifjes; la[;k dh igpku dhft,&

(i) 6    (ii) 7 (iii) 25 (iv) 8       (v) 9 (vi) 
16
9

 ¼ikbZ½

 ¾ 3-14159265389--------------
¼ikbZ½ ,d vifjes; la[;k gS tks o`Ùk dh ifjf/k vkSj O;kl dk vuqikr gSA

 ifjf/k
O;kl

 d
c



D;k bldk vFkZ ;g gS fd ifjf/k ;k O;kl nksuksa esa ls de ls de ,d la[;k vifjes; gS
;k ,slh dksbZ ifjes; la[;k ugha gS ftls O;kl esa xq.kk djus ij ifjf/k izkIr gksA ge izk;%

 dk eku 7
22

 ysrs gSa ysfdu ;g  dk yxHkx eku gSA

vifjes; la[;kvksa dk la[;k js[kk ij LFkku fu/kkZj.k

geus ns[kk fd nks ifjes; la[;kvksa ds chp vusd ifjes; la[;k,¡ gksrh gSa vkSj mUgsa la[;k js[kk
ij n’kkZ;k tk ldrk gSA D;k la[;k js[kk ij bu vusd ifjes; la[;kvksa ds ckn dksbZ txg
[kkyh jg tkrh gSA vxj vifjes; la[;k,¡ Hkh la[;k js[kk ij vafdr gks ldrh gSa rks ;g

ekuuk iM+sxk fd ifjes; la[;k,¡ iwjh la[;k js[kk dks ugha <drhaA ge ns[krs gSa fd 2  dk

la[;k js[kk ij dSls LFkku fu/kkZfjr fd;k tk ldrk gSA
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mnkgj.k&3- la[;k js[kk ij 2  dk LFkku fu/kkZj.k dhft,A

fcanq A ij ,d yEc AB [khapk ¼fp=&6½A AB = 1 bdkbZ fy;k o ijdkj dh lgk;rk
ls O dks dsanz ekudj OB f=T;k ysdj ,d pki [khapkA ;g la[;k js[kk dks fcanq P ij dkVrk

gSA pwafd OB eku 2  gS vr% OP Hkh 2  gSA ;kus la[;k js[kk ij P ,slk fcanq gS tgk¡ 2
vk,xkA vr% ;gk¡ dksbZ Hkh ifjes; la[;k ugha vk ldrhA

blh rjg ge la[;k js[kk ij 3  dk LFkku fu/kkZfjr djrs gSaA

la[;k js[kk ij fcanq A ij ,d yac AB [khapk ¼fp=&7½] tgka AB = 1 bdkbZ fy;kA O vkSj

B dks tksM+k ;gk¡ 2OB 

'O' dks dsanz ekudj OB f=T;k dk pki dkVkA

;g pki la[;k js[kk dks fcanq P ij  feyrh gSA P ij ,d yac CP [khapk ftlesa CP
= 1 bdkbZA O dks C ls tksM+kA O dks dsanz ekudj OC f=T;k dk pki dkVk tks la[;k js[kk

dks fcanq Q ij feyrk gSA OQ nwjh] 3  dks iznf’kZr djrh gSA

 3  fcanq Q ds laxr gSA

10 2 3 4– 1– 2– 3– 4
P

B

A

2

fp=&6

O

10 2 3 4– 1– 2– 3– 4
P

B

A

2

fp=&7

Q

C

O



56 xf.kr&9

djds ns[ksa
 1- fuEufyf[kr la[;k,¡ ifjes; gSa ;k vifjes;

(i) 81 (ii) 625 (iii) 11

(iv)
81
25

 (v) 3.232323.. . . . . . . . . . . (vi) 5.7070070007...

 2. 5, 7  dk la[;k js[kk ij LFkku fu/kkZj.k dhft,A

 3. la[;k js[kk ij 2, 5   dk LFkku fu/kkZfjr dhft,A

okLrfod la[;k,¡

;fn ge lHkh ifjes; vkSj vifjes; la[;kvksa dks la[;k js[kk ij n’kkZrs gSa rks D;k la[;k js[kk
ij dksbZ la[;k cph jgsxh\ ughaA ifjes; vkSj vifjes; la[;kvksa dks feykdj tks u;k laxzg
izkIr gksrk gS os la[;k js[kk dh lHkh fcanqvksa dks <¡d ysxkA ;g cM+k laxzg okLrfod la[;kvksa
dk gSA

okLrfod la[;kvksa ij lfØ;k,¡

ifjes; la[;kvksa dk ;ksx] O;odyu] xq.kk] Hkkx dh lafØ;k ge djrs jgs gSaA ge ns[k pqds gSa
fd ifjes; la[;kvksa ds ;ksx o xq.kk] lnSo ifjes; la[;k gksrh gSA D;k vifjes; la[;kvksa ds
chp Hkh lafØ;k djus ij lnSo vifjes; la[;k izkIr gksrh gS\

fuEufyf[kr mnkgj.k nsf[k,&

 5 5 0  

3 3 9 3  

5 1
5


bu lc esa lafØ;k ds ckn izkIr gqbZ la[;k vifjes; ugha gSA ;kfu vifjes; la[;kvksa
dk ;ksx] xq.kk o Hkkx lnSo vifjes; la[;k ugh gksrh gSA

djds ns[ksa
1- vki Hkh dqN vifjes; la[;k,¡ ysa vkSj lafØ;k djds tk¡psaA

2- de ls de 5&5 mnkgj.k [kkstsa tgk¡ lafØ;k ds ckn vifjes; la[;k,¡¡¡¡¡ u feysaA
,sls Hkh mnkgj.k lkspsa ftuesa lafØ;k ds ckn vifjes; la[;k,¡¡¡¡¡ gh feyrh gSaA
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vifjes; la[;k igpkuuk

ge tkurs gSa fd 3 , 5 , 6 , 8 , 10 vkfn vifjes; la[;k,¡ gSaA fdarq 1, 4, 9

ifjes; la[;k,¡ gSa] ijarq D;k 5 2 , 3 1 , 
5

2
 vkSj ,slh vU; la[;k,¡ Hkh vifjes;

la[;k,¡ gSa\ vkb, ns[ksa&

ge tkurs gSa 2  = 1.41421....

3  = 1.73205

5  = 2.23606....

(i) vr% 5 2 6.41421......   ;g fu:i.k vlkar gS o vukorhZ gSA vr%  5 2  ifjes;

la[;k ugha gSA

(ii)  3 1 1.73205......... 1  

¾ 0-73205---------------- vlkar vkSj vukorhZ n’keyo la[;k gS

vr% 13   vifjes; la[;k gSA

(iii) ...).........41421.1(323 

¾ 4-24263 --------------- vlkar  vkSj vukorhZ n’keyo la[;k gS

vr% 23 vifjes; la[;k gSA

(iv)
2

.....23606.2
2
5


¾ 1-11803--------------- vlkar vkSj vukorhZ n’keyo la[;k gSA

vr% 
2
5
 vifjes; la[;k gSA

buls D;k fu"d"kZ fudkyk tk ldrk gS\

fuEufyf[kr mnkgj.kksa ls ge dg ldrs gSa fd ,d ifjes; vkSj ,d vifjes; la[;k
ds chp ;ksx] varj] xq.kk vkSj Hkkx lnSo vifjes; la[;k gksrh gSA

ekuk a rFkk b nks /kukRed okLrfod la[;k,¡ gSaA rks

(i) b)ca(bcba 
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(ii) b)ca(bcba 

(iii) abba 

(iv)
a a

bb


(v)   a b c d ac ad bc bd     

¼tgk¡ c vkSj d os /kukRed okLrfod la[;k gSA½

(vi)     a b a b a b   

(vii)     2 a b a b a b   

djds ns[ksa
1- fuEufyf[kr dks gy dhft,A

(i) 2323  (ii) 32.63

2- 5 3 7 5  dks 3 5 7 3  esa ls ?kVkvksA

3- 6 3  dks 13 3  ls xq.kk djksA

4- fuEufyf[kr dks gy dhft,A

(i)    3 3 2 2  (ii)   3 2 3 2 3 

(iii)  2
5 2 (iv)   5 2 5 2 

dqN vkSj lafØ;k,¡

tc okLrfod la[;k esa dbZ fgLls gksa rks mudk tksM+ dSls gksxkA

a b c b e b   dk tksM+ dSls gksxk\ ;g tksM+ ¾ (a + c + e) b

,sls gh vkSj okLrfod la[;kvksa dk tksM+ Hkh dj ldrs gSaA

mnkgj.k&4- 5739   esa 5537   dk ;ksx djksA

gy % 55375739 

55573739 
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¾ (9 7) 3 (7 – 5) 5 

¾ 52316 

mnkgj.k&5- 3223   dks 5233   esa ls ?kVkvksA

gy %  3 3 2 5 3 2 2 3  

3 3 2 5 3 2 2 3   

3 3 2 3 2 5 3 2   

23523)23( 

235235 

mnkgj.k&6- fuEufyf[kr dks gy dhft,A

(i) 3 5 (ii) 2 3 7 2 (iii)   5252 

(iv)   5237 

gy % (i) 3 5 3 5 15   

(ii) 2 3 7 2 2 7 3 2 14 6    

(iii)    1545252 

(iv)    15635145237 

gj dks ifjes; cukvks

ge 2 dks la[;k js[kk ij fn[kk ldrs gSa] rc D;k 2
1

 dks Hkh la[;k js[kk ij fn[kk ldrs

gSa\

2
1

 dk eku D;k gksxk\

1 1 ....
1.4142132



D;k 1 dks ...414213.12   ls Hkkx ns ldrs gSa\ ;g vklku ugha gksxkA D;ksafd

2  ,d vlkar vkSj vukorhZ n’keyo la[;k gSA ,slh fLFkfr esa gesa gj ds ifjes;hdj.k dh

vko’;drk gksrh gSA

gj dks ifjes; cukus dk
vFkZ gS 'rationalisation' ;k

ifjes;hdj.k
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gj ds ifjes;hdj.k ds fy, 2
1

 ds va’k vkSj gj esa 2  dk xq.kk djsaxsA

2
22

2
1

2
2

2
1

2
1

  ;kus ;g 2  dk vk/kk gSA

D;k ge 
2
2
 dks Hkh la[;k js[kk ij n'kkZ ldrs gSa\

2
2
 D;ksafd 2  dk vkèkk gS vr% 0 vkSj 1 ds chp gksxkA

mnkgj.k&7-
1

4 7  ds gj dk ifjes;hdj.k dhft,A

gy %
1

4 7  = 
1

4 7  × 
4 7
4 7



  [ a b  dk ifjes;dkjh xq.kd  a b ]

=    22

4 7

4 7





= 
4 7
16 7



= 
4 7

9


mnkgj.k&8-
3 2
3 2



 ds gj dk ifjes;hdj.k dhft,A

gy %
3 2
3 2



 = 
3 2
3 2



 × 
3 2
3 2



  [ a b  dk ifjes;dkjh xq.kd  a b ]

=    22

3 3 3 2 2 3 2 2

3 2

      



= 
9 6 2 2

9 2
 



= 
11 6 2

7
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djds ns[ksa
 1- gj dks ifjes; cukb,

(i)  
1

4 5 (ii) 
1

7 4 3 (iii)  
1 1

7 4 3 2 5


 

iz'ukoyh & 2-2
1- ljy dhft, &

(i) 31137  (ii) 7275 

2- 5322   vkSj 5225   dk ;ksx dhft,A

3- 7553   dks 5578   ls ?kVkvksA

4- ljy dhft,A

(i)   3232  (ii)   5555 

(iii)   2 3 3 8  (vi)  237 

5- gjksa dk ifjes;hdj.k dhft,A

(i)  5
1

(ii)  
2
6 (iii)  

21
3

6- ;fn a o b nks ifjes; la[;k,¡¡¡¡ gSa rks fuEufyf[kr lehdj.k esa a vkSj b dk eku Kkr
dhft,A

(i)
36
36




= 3ba  (ii) 15ba
35
35





7- ljy dhft,&

(i)
5 3
2 3



 + 
2 3
2 3



(ii)
2 3
2 3



 + 
2 3
2 3



 + 
3 1
3 1



8- ;fn x = 3 – 2 2  rks x + 
1
x  dk eku Kkr dhft,A
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geus lh[kk

1- dksbZ la[;k ifjes; la[;k dgykrh gS ;fn bls ,  ( 0)p q
q

  ds :i esa fy[kk tk

ldrk gS tgk¡ p vkSj q iw.kk±d gSaA

2- dksbZ la[;k vifjes; la[;k (s) dgykrh gS] ;fn bls ,  ( 0)p q
q

  ds :i esa ugha

fy[kk tk ldrk gS] tgk¡ p vkSj q iw.kk±d gSaA

3- nks ifjes; la[;kvksa ds e/; ifjes; la[;k Kkr djus ds fy, nksuks ifjes; la[;kvksa
dk vkSlr ¼ek/;½ ysrs gSaA

4- nks ifjes; la[;kvksa ds chp bruh vf/kd ifjes; la[;k,¡ gksrh gSa fd ge mUgsa fxu
dj ugha crk ldrs gSaA

5- ,d ifjes; l[a;k dk n’keyo izlkj ;k rks lkar gksrk gS ;k vlkar vkorÊ gksrk
gSA

6- ,d vifjes; la[;k dk n’keyo izlkj vlkar vukorhZ gksrk gSA

7- ,5,3,2  la[;k vifjes; la[;k,¡ gSaA

8- lHkh ifjes; vkSj vifjes; la[;kvksa dks ,d lkFk ysus ij okLrfod la[;kvksa dk
laxzg izkIr gksrk gSA

9- la[;k js[kk ds izR;sd fcanq ds laxr ,d vf}rh; okLrfod la[;k gksrh gS lkFk gh
izR;sd okLrfod la[;k ds laxr la[;k js[kk ij ,d fcanq gksrk gSA

10- ,d ifjes; o ,d vifjes; la[;k dkss vkil esa tksM+k tk,¡] ?kVk;k tk,] xq.kk
fd;k tk, o Hkkx fd;k tk, rks eku vifjes; la[;k izkIr gksrk gSA

11
1
–  a b  ds gj dk ifjes;hdj.k djus ds fy, bls ge 

a b
a b



 ls xq.kk djrs

gSa] tgka a vkSj b iw.kk±d gSaA
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fuf/k] e;ad vkSj js'keh la[;kvksa ls tqM+h igsfy;k¡ iwN jgs Fks&

fuf/k& nl gtkj dks ,d yk[k ls xq.kk djsa rks dkSu lh la[;k feysxh\

js'keh& lkS djksM+ ;kus 1 vjcA bl la[;k esa fdrus 'kwU; gksaxs\

e;ad& 9 'kwU; gksaxsA D;ksafd nl gtkj ;kus 104 vkSj 1 yk[k ;kus 105 ;k
4 5 9(10 10 10 ) 

e;ad& vc esjh ckjh] 7 ckWDl dk ,d fMCck gSA gj NksVk ckWDl nwljs ds vanj
gSA igys NksVs okys esa 2 eksrh gSa vkSj gj vxys ckWDl esa mlls nqxqus eksrh gSa]
rks 7osa ckWDl esa fdrus gksaxs\ ;s cgqr dfBu gS blesa rqEgsa cgqr le; yxsxkA

fuf/k& D;ksa\ 7 ckWDl gS vkSj la[;k nqxquh gks jgh gS
bldk eryc dh 2 2 2 2 2 2 2       ;kus

72 128  gksxhA

js'keh& ij ;g Hkh irk djks fd dqy fdrus eksrh gSa\

vkil esa ppkZ dhft, o dqy eksrh fdrus gSa] fyf[k,A

djds ns[ksa

 1- 'krjat ds ,d [kkus esa pkoy ds pkj nkus gSa] nwljs esa mlds pkj xqus] rhljs
esa nwljs ds pkj xqus pkoy gks tkrs gSa rks crkvks pkSFks esa fdrus nkus gSa\ bls
?kkrkad :i esa fyf[k,A

 2- gy dhft,&
¼i½ 5 73 3 ¼ii½ 1 7 1 7 1 7 1 7   ¼iii½ 5 3 3 3 3   

¼iv½
3 52 2

3 3
          ¼v½

2 2 2
5 5 5
 

 3- lw;Z ls i`Foh dh nwjh yxHkx 150000000 fdyksehVj gS bls 10 ds ?kkrkad ds :i esa
fyf[k,\
vki Hkh ,sls rhu loky cukb, o nwljksa dks gy djus ds fy, nhft,A

22 32
42

52 62
72

?kkrkad
[EXPONENT]
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?kkrkad ds fu;e (Laws of Exponent)

;fn a ,d okLrfod la[;k o m, n iw.kk±d la[;k gS rks

1- xq.kk dk fu;e m n m na a a  

2- Hkkx dk fu;e 
m

m n
n

a a
a

  (a 0)

3- ?kkrksa dh ?kkr dk fu;e m n m n(a ) a

4- m m m(ab) a b 

5-
m m

m

a a
b b

    

6- 0a dk vFkZ
m

m n
n

a a
a

 tgk¡ a 0

;fn m = n  gks] rks
m

m m
m

a a
a



01 a
vr% 0a 1

7- am = 
1

ma  ;k a–m = 
1
ma

mnkgj.k&1- ljy dhft,&

¼i½ 5 43 9 ¼ii½  
6

4

4
234 





 ¼iii½

2 4 5

4
(6 ) 6

6


gy % ¼i½ 5 43 9

¾ 5 2 4 5 2 43 (3 ) 3 3    ])[( nmnm aa 

5 83 3   (5 8)3  ][ nmnm aaa 

133
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¼ii½
6

4 2(4 3)
4

     

 
6

4 4
6

24 3
4

     

m m

m
a a
b b

        
  vkSj  ( )m m mab a b    

 
6

2 4 4
2 6

2(2 ) 3
(2 )

  

6
2 4 4

2 6
2(2 3 )

2


   ( )m n m na a    

6
8 4

12
22 3
2

   8 4 6 122 3 2   
m

m n
n

a a
a


 
  
 

8 4 62 3 2  

8 6 4 2 42 3 2 3   
m n m na a a     

¼iii½
 42 5

4

6 6

6


 = 

2 4 5

4
6 6

6

 
( )m n m na a    

8 5 8 5 13

4 4 4
6 6 6 6

6 6 6

   m n m na a a     

13 4 96 6 
m

m n
n

a a
a


 
  
 

djds ns[ksa
fuEufyf[kr dks ljy dhft,&

¼i½
4 6

3

5 5
5


¼ii½
2 3 7

4

(2 ) 8
4


¼iii½
8

5

(9 3)
(3)


¼iv½
6

4 2(3 2)
3
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_.kkRed ?kkrkadksa dh ?kkr

ge tkurs gSa fd ?kkrkad esa la[;kvksa dks ?kkr ds :i esa fy[krs gSa&

tSls& 1 fdyksehVj = 1000 eh- = 103 eh-

1 gsDVksehVj = 100 eh- = 102 eh-

1 MsdkehVj = 10 eh- = 101 eh-

1 ehVj = 1 eh- = \

;gk¡ ge la[;k dks 10 dh ?kkr ds ekud :i esa O;Dr dj jgs gSaA

;fn gekjs ikl bdkbZ ls NksVh la[;k,¡ gS rks mUgsa ge fdl :i esa fy[ksaxs&

blls igys fuEufyf[kr iSVuZ dks ns[ksa&

1 MslhehVj = 
1

10  ehVj = 110  ehVj

1 lsaVhehVj = 
1

100  ehVj = 210  ehVj

1 feyhehVj = 
1

1000  ehVj = 310  ehVj

Åij fn[kk, vuqlkj ge fy[k ldrs gSa fd 1
1

1 1 10
10 10

 

   2
2

1 1 1 10
100 10 10 10

  


  3
3

1 1 1 10
1000 10 10 10 10

  
 

;kus n
n

1 10
10



rc D;k n
n

1 10
10   gksxk\ ppkZ djksA
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4–3 dks ge 3

1
4  fy[krs gSaA blh rjg ls ge fy[k ldrs gSa&

–6
6

15
5



dqN vkSj mnkgj.kksa ij fopkj djrs gSa&

3
3

1 6
6 

2
2

1 9
9



3
3

13
3

Åij ds mnkgj.kksa ls ge ;g ifj.kke izkIr dj ldrs gSa&

1 = 63 × 6–3

1 = 92  × 9–2

33 × 3–3 = 1

bu mnkgj.kksa ls ge dg ldrs gSa fd 'kwU;srj ifjes; la[;k 'a' ds fy, 
1m
ma

a
   gS tks

fd ma  dk xq.kkRed izfrykse gSA

D;ksafd ( ) 0 1m m m ma a a a      ] tgk¡ 'm' iw.kkZad la[;k,¡ gSA

djds ns[ksa

 1- fuEufyf[kr la[;kvksa dks ?kkrkad :i esa fy[ksa&

¼i½
1
8 ¼ii½

1
243 ¼iii½

1
196

 2- fuEufyf[kr ds xq.kkRed izfrykse fyf[k,&

¼i½ 510 ¼ii½ 3

1
2 ¼iii½ nP ¼iv½ 75

 3- ljy dhft, vkSj dkj.k crkb,&

(i)   2 3 4 6(5 ) 5 5  (ii)  
2

2 1
2

32 3
2


  (iii)  2 2 1(14 13 ) 6   
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mnkgj.k&2- fuEufyf[kr dks ljy dhft,&

¼i½ 4 83 3 ¼ii½ 3 4( 2) ( 2)   

gy % ¼i½ ge tkurs gSa& 
8

8
13
3

  1m
ma

a
 

 
  

vr% 
4

4 8 4
8 8
1 33 3 3
3 3

   

4 8 43 3  

¼ii½ 3 4( 2) ( 2)    3 4 3 4
1 1 1

( 2) ( 2) ( 2)   
  

7
7

1 ( 2)
( 2)

  


mnkgj.k&3- fuEufyf[kr ds eku Kkr dhft,&

¼i½ 25 ¼ii½ 5
1

2 ¼iii½
7

4
4
4

gy % ¼i½
2

2
1 1 15

5 5 25(5)
   



¼ii½ 5
5

1 2 2 2 2 2 2 32
2

      

¼iii½
7

4
4
4

7 4 34 4 4 4 4 64     

mnkgj.k&4- fuEufyf[kr ds eku Kkr dhft,&

¼i½
34

7

     ¼ii½ 4 2 04 16 4 

gy % ¼i½
3 3

3
3 3

4 ( 4 ) 14
7 (7 ) 7

 


 

        

m m

m
a a
b b
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3

3
7
4

  
1 1m m
m ma or a

a a




 
  
  

7 7 7 343
4 4 4 64
  
 

(ii) 44 × 16–2 × 40

= 
4 0

2
4 4

16
 1m

ma
a

 
 
  

=  
4 0

22

4 4

4



= 
4 0

4
4 4

4
  nm m na a     

= 44+0–4 = 40

= 1

mnkgj.k&5- ljy dhft,&

3 3 21 1 1
3 2 5

                                     

gy %

3 3 21 1 1
3 2 5

                                     
ge tkur s gS 

m m

m
a a
b b

        

3 3 2

3 3 2
1 1 1
3 2 5

  

  

           

1 1
ge tkur s gS vkSjm m

m ma a
a a




 
  
  

3 3 2

3 3 2
3 2 5 27 8 25

1 11 1 1

                   

19(27 8) 25
25

   



70 xf.kr &9

mnkgj.k&6- ljy dhft,& 
3 22 25

5 4

             

gy %
3 22 25

5 4

             

23 2

2
2 5
5 2

            

2

2
25 5 5 5
4 2 2 2

        
   ( )m n m na a   

3 4
3 4 4 3

3 4
5 2 5 2
2 5

    
1 1

tlS s vkjSm m
m ma a

a a




 
  
  

1 1 25 2
5

  

mnkgj.k&7- ;fn 
2 43 2

2 3
x

               rks 2x  dk eku Kkr dhft,A

gy %
2 43 2

2 3
x

             

2 4

2 4
3 2
2 3

x


   ge tkur s gS 
m m

m
a a
b b

        

62 4 2 4 6

2 4 2 4 6
3 3 3 3 3

22 2 2 2
x





        

26 12
2 3 3

2 2
x

 


                  

1212 12
2

12 12
3 2 2

32 3
x






      

mnkgj.k&8- ljy dhft,&

¼i½
2m 1 3m

4m 1

3 9
3






¼ii½

a b a b

a 2b a 2b

x y
x y
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gy % ¼i½
2m 1 3m

4m 1

3 9
3







2m 1 2 3m

4m 1

3 (3 )
3








2m 1 6m

4m 1

3 3
3








2m 1 6m

4m 1

3
3

 



8m 1

4m 1

3
3



  8m 1 4m 13   

4m3

¼ii½
a b a b

a 2b a 2b

x y
x y

 

 

(a 2b) (a 2b)a b a bx y x y
     

a b a 2b a b a 2bx y      

b bx y 

b
b

1 y
x

  = 
by

x
 
  

n'keyo la[;k dk foLrkfjr :i

la[;k 328 dk foLrkfjr :i fuEufyf[kr gksxk&

   328 300 20 8  

 3 100 2 10 8 1     

 2 1 03 10 2 10 8 10     

blh rjg 4158 4 1000 1 100 5 10 8 1       

3 2 1 04 10 1 10 5 10 8 10       
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bl rjg ge la[;k 132-28 dks ?kkrkad ds foLrkfjr :i esa fy[ksa rks&

132-28 = 1 100 + 3  10 + 2  100 + 2 
1

10 + 8 
1

100

= 1 102 + 3  101 + 2  100 + 2 + 8   gksxkA

djds ns[ksa
fuEufyf[kr la[;kvksa dks ?kkrkad ds foLrkfjr :i esa fyf[k,A

¼i½ 15.1 ¼ii½ 512.23

¼iii½ 537.204 ¼iv½ 205.003

cgqr cM+h la[;kvksa vkSj cgqr NksVh la[;kvksa dk ekud fu:i.k

cM+h la[;k tSls& lw;Z dk O;kl yxHkx 14000000000 eh- gS ftls ekud :i esa 101.4 10
eh- fy[krs gSaA ;gk¡ la[;k 10 dh ?kkr esa vk,xhA blh izdkj 56.2 10  eh- dks lkekU; :i
esa fuEufyf[kr izdkj ls O;Dr djsaxs& 6.2 100000 eh- ¾ 620000 eh-

blh izdkj cgqr NksVh la[;kvksa tSls& ,d bysDVªkWu dk vkos'k 0-00000000000000000016
dwykWe gksrk gS rks ge bysDVªksu ds vkos'k dks ?kkrkad ds :i esa 191.6 10  dwykWe fy[krs
gSaA

;gk¡ ge la[;kvksa dks 10 ds ?kkr ds :i esa fy[krs gSa vkSj bl rjg cM+h vkSj NksVh
la[;kvksa] nksuksa dk ekud fu:i.k djrs gSaA

cgqr cM+h o cgqr NksVh la[;kvksa ds chp rqyuk

lw;Z o i`Foh ds chp dh nwjh 111.496 10 m  gS vkSj i`Foh vkSj panzek ds chp dh nwjh
83.84 10 m gSA tc lw;Zxzg.k ds nkSjku panzek] i`Foh vkSj lw;Z ds chp vk tkrk gS rks bl

le; panzek vkSj lw;Z ds chp dh nwjh fdruh gksxh\

11 81.496 10 3.84 10   

8 81.496 1000 10 3.84 10    

8(1496 3.84) 10 m  

81492 .16 10 m 
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mnkgj.k&9- fuEufyf[kr dks ekud :i esa O;Dr dhft,&

¼i½ 40600000000 ¼ii½ 2150000000000

gy % ¼i½ 104.06 10

¼ii½ 122.15 10

mnkgj.k&10- fuEufyf[kr la[;kvksa dks n'keyo :i esa O;Dr dhft,&

¼i½ 83 10 ¼ii½ 54.37 10

gy % ¼i½ 83 10

8

3 3 0.00000003
10 100000000

  

¼ii½ 54.37 10

5

4.37 4.37 0.0000437
10 100000

  

iz'ukoyh & 3-1
1- fuEufyf[kr ds eku Kkr dhft,&

¼i½
51

2


 
   ¼ii½ 4

1
3 ¼iii½

7

3 7
6

2 3

2- fuEufyf[kr dks ljy dhft,&

¼i½ 3 3( 4) ( 2)   ¼ii½
4

4 5( 3)
3

        ¼iii½ 3 7( 5) (5) 

3- ljy dhft,&

¼i½
3

3 6

16 t (t 0)
4 8 t



 




 
¼ii½

11 11 1
3 4

               

4- fl) dhft,&

¼i½
a b b c c aa b c

b c a

x x x 1
x x x

  
     

       
     

¼ii½ m n n m

1 1 1
1 x 1 x  
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5- fuEufyf[kr la[;kvksa dks ekud :i esa fyf[k,A

¼i½ 0-00000000000852 ¼ii½ 8020000000000000

¼iii½ 41960000000

6- fuEufyf[kr la[;kvksa dks n'keyo :i esa O;Dr dhft,A

¼i½ 65.02 10 ¼ii½ 87 10

¼iii½ 91.00001 10

7- fuEufyf[kr dFkuksa esa la[;k dks ekud :i esa fyf[k,&

¼i½ yky jDr dksf'kdkvksa dk vkdkj 0-000007m gksrk gSA

¼ii½ i`Foh dk O;kl 12756000m gSA

¼iii½ dkxt+ dh eksVkbZ 0-08m gSA

/kukRed ifjes; ?kkrkad

ge tkurs gSa fd 32 8  gSA

bls ge ,sls Hkh fy[krs gSa& 
1
38  = 2

blh izdkj 35 125  dks ge  
1
3125 5  Hkh fy[k ldrs gSaA

O;kid :i esa ;fn x o y nks 'kwU;srj ifjes; la[;k,¡ gSa vkSj fdlh /kukRed iw.kk±d

m ds fy, mx y  gS rks 
1
mx y   Hkh fy[k ldrs gSaA 

1
my  dks m y  Hkh fy[k ldrs gSaA

m y  dks ge y dk m ok¡ ewy dgrs gSaA

tSls 9 dk nwljk ewy = 29 9 3 

vU; mnkgj.k ns[ksa rks ;fn fdlh ?ku dk vk;ru 64 ?ku bdkbZ gS rks mldh Hkqtk
1
364  bdkbZ gksxh ;kus

64 dk rhljk ewy = 3 64 4  bdkbZ]

vFkkZr~ ?ku dh Hkqtk 4 bdkbZ gksxhA

625 dk pkSFkk ewy = 4 625 5

bl izdkj ge xm dks fdlh /kukRed ifjes; ?kkrkad
m ds :i esa O;Dr dj ldrs gSaA

^nwljs ewy* dks ̂oxZewy* vkSj
^rhljs ewy* dks ^?kuewy*
Hkh dgrs gSaA
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;fn x ,d /kukRed ifjes; la[;k gS rFkk 
Pm
q

  ,d /kukRed ifjes; ?kkrkad gSa]

rks 
p
qx  dks ge xp ds q osa ewy ds :i esa ifjHkkf"kr dj ldrs gSaA

tSls& ;fn fdlh xksys dk vk;ru 
4 (125)
3
  gS ;kus r3 = 125 gS rks mldh f=T;k

gksxh&

1 1
33 3 3125 125 (5 )r   

f=T;k 3 135 5 5r   

vFkkZr~  
1p

pq qx x

mnkgj.k ds fy, ge  
5
38  dks fofHkUu izdkj ls O;Dr dj ldrs gSaA

 
5
38  ;k  

1
5 38   ;k

51
38

 
 
 

 ;k  1
3

532 

;k 52 ;k 32

vFkkZr~ ;fn x ,d /kukRed ifjes; la[;k gS rks fdlh Hkh /kukRed ifjes; ?kkrkad 
p
q

ds fy,  
11

p

p qqx x
 

   
 

mnkgj.k&11- fuEufyf[kr ds eku Kkr dhft,&

¼i½  
2
327 ¼ii½

4
532

243
 
 
 

gy % ¼i½  
2
327 =  

1
2 327 =  

1
3729

=  
1
33 3 3 3 3 3    

1
363  23 9
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;k  
2
327 = 

21
327

 
 
 

213
33

        23 9

¼ii½
4
532

243
 
 
 

41
52 2 2 2 2

3 3 3 3 3

               

41
5 5

5

2
3

 
     
   

415
52

3

         

42
3

    

2 2 2 2 1 6
3 3 3 3 8 1
  

 
  

;k

4
532

243
 
 
 

1
4 532

243
     
   

1
4 55

5

2
3

  
   
   

1
5 4 5

5 4

2
3





 
  
 

1
20 5

20

2
3

 
  
 

 
4

4

2
3



42
3

       
16
81



nksuksa mnkgj.kksa dks geus nksuksa :iksa esa gy fd;kA vkids vuqlkj tks :i vfèkd
lqfoèkktud gS mls r; dhft,A

?kkrkad ds fu;e ifjes; ?kkrkadksa ds fy, Hkh ykxw gksrs gSaA vkb,] bls ns[krs gSa&

izFke fof/k

1 3
2 24 4

25 25
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1 3
2 22 22 2

5 5
               
         

;k

12 2
22 2

5 5


      
   

3
2



1 32 2
5 5

      
   

2 2 2 2 16
5 5 5 5 625

    

f}rh; fof/k

1 3
2 24 4

25 25
      
   

 

1 3
2 24

25


   
 

1 3
24

25



 
  

¾ 

4

4
25

 
  

2

2

¾ 
24

25
 
  

4 4 16
25 25 625

 


nksuksa fof/k;ksa ls gesa eku leku izkIr gksrk gS] vr% 

1 3 1 3
2 2 2 24 4 4

25 25 25


           
     

 gSA

ifjes; ?kkrkad] ?kkrkadksa ds fu;e m n m nx x x    dk ikyu djrk gSA

D;k 

5 3 5 3–
4 4 4 416 16 16

81 81 81
           
     

 gksrk gS] vkb, tk¡p djsa&

5 3 5 3–
4 4 4 416 16 16

81 81 81
           
     

5 3 5 3–4 4 44 4 4 42 2 2
3 3 3

                                                

42
3

    

5
4

 42
3

    

3
4

 42
3

    

2
4



25 3

5 3

2 2 2
3 3 3
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5 3 2

5 3 2

2 3 2
3 2 3

   
    

   

5 3

5 3

2
3





 
   = 

2

2

2
3

 
  

2 2

2 2

2 2
3 3

   
   

   
R.H.S. = L.H.S.

5 3 5 3–
4 4 4 416 16 16

81 81 81
           
     

vr% ;g ?kkrkadksa ds fu;e xm ÷ xn = xm–n dk ikyu djrk gSA

mnkgj.k&12- fuEu ds eku Kkr dhft,A

¼i½
4 2
3 38 8

125 125
      
   

¼ii½
7 5
3 327 27

64 64
            

gy % ¼i½ ifjes; la[;kvksa ds fu;e m n m na a a  
4 2
3 38

125


  
 

=
6

8
125
 
  

2
3

28
125
    

8 8 64
125 125 15625

  

¼ii½
7 5
3 327 27

64 64
            

27 5 2
3 33 3
3

27 27 3
64 64 4


                     

23 2
33 3 3 3 9

4 4 4 4 16

                 



?kkrkad 79

djds ns[ksa
 fuEufyf[kr ds eku Kkr dhft,&

¼i½  
3 5
4 416 16

81 81
            

    ¼ii½  
3 5
4 416

81

    
    ¼iii½  

5 3
4 416

81

    
     ¼iv½ 

2
38

dkSulh la[;k cM+h gS\

27 vkSj 16 esa 27 cM+h gS] ijUrq 16  vkSj 3 27  esa dkSulh la[;k cM+h gS\

16 = 2 2 2 2  

;kus 16 = 2 × 2

= 4

vkSj 3 27 = 3 3 3 3 

;kus 3 27 = 3

vr% 16  > 3 27
blh rjg]

6 64  cM+h gS vFkok 3 125

6 64 = 6 2 2 2 2 2 2    

= 2
3 125 = 3 5 5 5 

= 5

djds ns[ksa
buesa ls dkSulh la[;k cM+h gS\

(i) 3 125,  36

(ii) 3121,  729

(iii) 54 625,  1024

(iv) 3 3 5125,  729,  1024,  36 dks vojksgh Øe fyf[k,A
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dj.kh (Surds)

,d vifjes; la[;k p a  dj.kh dgykrh gS] tgk¡ a ,d /kukRed ifjes; la[;k gSA 

fpà dks dj.kh fpà dgrs gSaA p dks dj.kh dk ?kkrkad vkSj a dks dj.khxr jkf'k dgrs gSaA

5, 3, 2  vifjes; la[;k,¡ gSa] tcfd 3 8  ,d ifjes; la[;k gS D;ksafd 3 8 2 A

5, 3, 2  esa dj.khxr jkf'k Øe'k% 5, 3, 2 /kukRed ifjes; la[;k,¡ gSaA blfy,

5, 3, 2  dj.kh gSaA 3 8  esa dj.khxr jkf'k /kukRed ifjes; la[;k gS ijarq 3 8  vifjes;

ugha gS blfy, 3 8  dj.kh ugha gSA

D;k 2 3  dj.kh gS\

pwafd 3  ,d vifjes; la[;k gS vkSj 2 ifjes; la[;k gSA pwafd vifjes; la[;k vkSj

ifjes; la[;k dk tksM+ vifjes; la[;k gksrh gSA blfy, 2 3  Hkh ,d vifjes; la[;k gSA

2 3  esa dj.khxr jkf'k vifjes; gS vr% ;g dj.kh ugha gSA

mnkgj.k&13- buesa ls dkSulh dj.kh gS\

(i) 3 5 9 (ii) 3

gy % (i) 3 5 9

= 3 5 3

= 3 8

= 3 32

= 13
32



1
mm y y

 
 

 

= 2

pwafd 3 5 9  = 2 ifjes; la[;k gS vr% ;g dj.kh ugha gSA

(ii) 3

=
1
23
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=

1
1 2
23

 
 
 

=
1
43

= 4 3

pwafd 3  = 4 3

vr% ;g dj.kh gSA

djds ns[ksa

 1- 3 16 ,  16 ,  3 2   esa dj.kh igpkusa o vius pquko dk dkj.k fy[ksaA

 2- 3 ,slh la[;k,¡ fy[ksa tks vifjes; gS fdUrq dj.kh ugha gSA

iz'ukoyh & 3-2
1- fuEufyf[kr esa ls izR;sd dk eku Kkr dhft,&

(i)
1
2(16) (ii)

1
5(243) (iii)

1
6(15625)

2- fuEufyf[kr dks ljy dhft,&

(i)
1 3
2 223 23 (ii)

4 5
3 311 11

(iii) 7 1
3 321 21 (iv)

3 5
2 215 15

3- eku Kkr dhft,&

(i)
4 2
3 3625 625

81 81
            

(ii)
4 5
3 32 2

13 13
            

(iii)
1 3
2 23 9 9  (iv)

2 1 4
3 3 327 27 27 
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4- fuEufyf[kr djf.k;ksa dks vkjksgh Øe esa fyf[k,&

(i) 3 981,  64,  512 (ii) 34 625,  100,  343

(iii) 3 5216,  243,  64 (iv) 7 34 256,  128,  1000

5- fuEufyf[kr esa ls dkSulh dj.kh gS vkSj dkSulh ughaA

(i) 8 (ii) 3 64 (iii) 90

(iv) 5 2 (v) 5 2 4

geus lh[kk
1- ,d gh la[;k dks ftruh ckj xq.kk djrs gSa] mls ?kkr ds :i esa fy[krs gSa ,oa og

la[;k vk/kkj dgykrh gS] tSls& 36 esa 6 ?kkr ,oa 3 vk/kkj gSA

2- ?kkrkad] cM+h la[;k,a ;k NksVh la[;kvksa dks laf{kIr ;k ekud :i esa fy[kus dh
fof/k gSA

3- xq.kkRed izfrykse& 23 dk xq.kkRed izfrykse 32
1

;k 32  gksrk gSA

4- ?kkrkad ds fu;e&

xm × xn = xm+n xm ÷ xn = xm–n

(xm)n = xmn xm × ym = (xy)m

;gk¡ x o y 'kwU;srj ifjes; la[;k,a gS rFkk m o n ifjes; ?kkrkad gSA

5- ifjes; ?kkrkad ds fu;e iw.kk±d ?kkrkad ds fu;e dh rjg gh ykxw gksrs gSaA
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vad o la[;k,¡ (Digit and Numbers)

vki v/;k;&4 i<+ jgs gSaA xkserh dh mez 14 o"kZ gSA fiNys fnuksa jkr dk rkieku 10°
lsfYl;l FkkA vkexkao dh vkcknh 6000 gSA ,d cksjh esa 30 fdyksxzke pkoy gSA i`Foh ls
eaxy xzg dh nwjh 54-6 fefy;u fdyksehVj gSA izdk'k dh xfr 186000 ehy izfr lsd.M gS]
,slh vusd ckrsa ckrphr dk fgLlk gksrh gSaA

bu lHkh dFkuksa esa 4] 14] 10] 6000] ----- vkfn la[;k,¡ gSa tks 0] 1]2] ---] 5] -----9 vadksa
dh enn ls fy[kh xbZ gSaA bUgsa vU; izdkj ds la[;k ladsrksa ¼I, II, ... IX, X, ....½ dh enn
ls ;k fdlh vkSj la[;k i)fr esa Hkh fy[kk tk ldrk gSA D;k vki fdlh vkSj rjg ls Hkh
la[;kvksa dks O;Dr djus ds mnkgj.k ns ldrs gSa\

dqN vkSj xf.krh; dFku (Some More Mathematical Statements)

Åij ds lHkh dFkuksa esa geus nwjh] /kkfjrk] vk;q] rki] vkcknh] xfr vkfn dks vadksa o vad i)fr
dk mi;ksx dj la[;k dks O;Dr fd;kA

ge dqN vkSj rjg ds dFkuksa dk Hkh mi;ksx djrs gSa] tSls&

 fdlh oxZ dh Hkqtk a gS rks mldk ifjeki 4a gksxkA

 ,d vk;r dh yackbZ l vkSj pkSM+kbZ b gS] bldk {ks=Qy o ifjeki irk djksA

 Þfirk dh vk;q iq= dh vk;q ds nqxus ls 6 o"kZ vf/kd gSß bl dFku dks x = 2y + 6
fy[krs gSaA

 ewy/ku] C;kt vkfn ds chp laca/k lk/kkj.k C;kt ¾ 
ew   n   l- - -× ×

100

 nks js[kk,¡ ,d&nwljs ls  dks.k cukrh gSaA

bu lHkh mnkgj.kksa esa a, l, b, x, y, ew-] n-] l-]  vkfn Hkh fdlh u fdlh la[;k dks
iznf'kZr djrs gSaA bUgsa ^v{kj la[;k,¡* dgrs gSaA

D;k Åij crkbZ xbZ nksuksa izdkj dh la[;kvksa] vadksa esa fy[kh o v{kj la[;kvksa esa
O;Dr la[;kvksa esa dksbZ QdZ fn[kkbZ iM+rk gS\
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,d QdZ rks ;g gS fd 5] 14] 10 vkfn dks vadksa esa fy[kk
x;k gS tcfd a, l, b, x, y, n] l]  vkfn dks o.kZekyk ds
v{kjksa ls O;Dr fd;k x;k gSA

nwljk varj ;g gS fd igys izdkj dh izR;sd la[;k dk ,d
fuf'pr eku gS tcfd v{kj la[;k ds eku vyx&vyx
lanHkksZa esa vyx&vyx gks ldrs gSaA

D;k dksbZ ckr buesa leku Hkh gS\

lksfp,] vki dgk¡&dgk¡ v{kj la[;kvksa dk mi;ksx djrs gSa\

D;k v{kj la[;kvksa esa Hkh tksM+us] ?kVkus] xq.kk&Hkkx dh
lafØ;k,a gks ldrh gSa\

bu lokyksa ij vius lkfFk;ksa ls ppkZ dj ldrs gSaA

chth; O;atd vkSj muds in (Algebraic Expression and their terms)

fiNyh d{kkvksa esa la[;kvksa ds dbZ mnkgj.k vkius ns[ks gksaxs ftuesa v{kj la[;k,¡ mi;ksx esa
vkb±&

tSls] 4a,  
23

4
a

,  a+b+c,  34
3

r , x2+2x+3, (x+3),  
x
y ,  m–9,  2p + q

buesa ls izR;sd dks ge chth; O;atd ds :i esa igpkurs gSaA

buesa dqN ,d in okys] dqN nks in okys] dqN rhu in okys chth; O;atd gSa]

tSls& 4a, 
23

4
a

, 34
3

r ,  5ax2yz vkfn

,d in okys chth; O;atd gSaA

(x + 3), m – 9,  2p + q  nks in okys chth; O;atd gSaA

m – 9 esa m vkSj – 9 nks in gSa rFkk 2p + q esa nks in 2p vkSj q gS blh izdkj
a + b + c, x2 + 2x + 3 rhu in okys chth; O;atd gSaA ;gk¡ a + b + c esa a igyk] b nwljk
vkSj c rhljk in gSA nwljs mnkgj.k esa x2 igyk in] 2x nwljk in gS 3 rhljk in gSA

D;k vki lksp ldrs gSa fd ;s nks in okys ;k rhu in okys D;ksa gSa tcfd buls
cM+s&cM+s O;atd dsoy ,d&inh; gSaA

fdlh O;atd dk in dsoy la[;k] dsoy v{kj la[;k ;k la[;k o v{kj la[;k dk
xq.kuQy gksrk gSA dksbZ O;atd ,d ;k ,d ls vfèkd inksa ls cuk gksrk gSA fdlh O;atd esa
'+' ;k '–' fpà ls in fuèkkZfjr fd;k tkrk gS '×' ;k '÷' fpà ls ughaA

D;k dqN ,slh v{kj la[;k,a Hkh gSa ftuds
la[;kRed eku fuf'pr gSa\

,d ,slh la[;k  gS(

;fn fdlh o`Ùk dk O;kl D gS rks mldh
ifjf/k P dks ge P = D  fy[krs gSaA ;gk¡
vyx&vyx o`Ùkks a ds fy, D ds eku
vyx&vyx gksaxs vkSj blfy, P ds eku

HkhA ysfdu  dk eku yxHkx 
22
7  ;k 3-14

gh gksrk gSA

D;k dksbZ ,slh vkSj Hkh v{kj la[;k vki
tkurs gSa\
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mnkgj.k ns[ksa&

1- 3x 2- 2x + 3y 3- –xy – 4x + 35

,d in nks in rhu in

4-
x
yz 5- xy

,d in ,d in

O;atd 2P + P, (x + 3)2, (x–y)2 esa fdrus in gksaxs\ D;k vki crk ldrs gSa\

bu rhuksa O;atdksa dks ns[kus ls ,slk yxrk gS fd buesa izR;sd esa nks&nks in gSa D;ksafd
;s in '+' o '–' fpà ls vyx gks jgs gSa fdarq ,slk ugha gSA ;gk¡ 2P + P = 3P fy[kk tk ldrk
gS] Li"V gS fd 3P ,d in gSA blh izdkj ns[ksa&

(x+3)2 dks ge x2 + 6x + 9 fy[k ldrs gSa] blesa rhu in fn[k jgs gSaA

(x–y)2 dks ge x2 – 2xy + y2 fy[k ldrs gSa] blesa Hkh rhu in gSaA

vkius ns[kk fd O;atdksa esa ge tks in crk jgs Fks] mu O;atdksa dks ljyhd`r djus
ij inksa dh la[;k cny xbZA

vr% ge dg ldrs gSa fd ;fn fdlh O;atd dks mlds ljy :i esa fy[kuk laHko
gks rks mls ljy :i esa fy[kdj mlds inksa dh la[;k fxurs gSaA

cgqin  ¼fo'ks"k izdkj dk chth; O;atd½
Polynomials (Special Kinds of Algebraic Expression)

uhps dqN chth; O;atd fn, tk jgs gSa&

x2 + 5x p – 1 x3 – 2x2 + 3x – 7

;s lHkh O;atd ^cgqin* dgs tkrs gSaA D;k dksbZ ,slh fo'ks"k ckr gS tks bu lHkh esa
fn[kkbZ iM+rh gS\

dqN vkSj chth; O;atd nsf[k, tks ^cgqin* ugha gS&

x + 
1
x , y2 + y½ + 3, p3 – 2p + 3 p , 3x–1

D;k bu pkjksa mnkgj.kksa esa dksbZ ,slh ckr fn[kkbZ iM+rh gS tks igys mnkgj.kksa
ls vyx gS\ buds cgqin ugha gksus dk D;k dkj.k le>k tk ldrk gS\

lHkh O;atdksa] tks cgqin gSa vkSj tks cgqqin ugha gS dh rqyuk dhft,A vius
lkfFk;ksa vkSj f'k{kd ls ppkZ dhft, fd dc ,d O;atd cgqin gksrk gS vkSj dc ugha\

0] 1] 2] 3] 4] -----

iw.kZ la[;k,¡ gSaA
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vki laHkor% bl fu"d"kZ ij igqap x, gksaxs fd ftl chth; O;atd esa v{kj la[;kvksa
dh ?kkrsa iw.kZ la[;k gS ogh cgqin gSA

djds ns[ksa
1- buesa ls dkSu ls cgqin gSa\

(i) S-3 (ii) 5y-3 (iii)
1p
p



(iv) ax2 + b (v)
1
2 1x  (vi) 5p2 + 2p +1

2- 5 u;s cgqin cuk,¡A

cgqin ds in (Terms of Polynomials)

gesa cgqin ds in fxuuk] cgqin ds xq.kkad irk djuk] cgqin dh ?kkr irk djuk vkfn lh[kuk
gksxkA budh gesa vkxs vko';drk gksxhA cgqin x2 + 3x esa nks in gSa] igyk in x2 vkSj nwljk
3xA blh rjg m3 – 2m2 + 9m + 1 esa pkj in gSa] m3, –2m2, 9m vkSj 1A cgqin 3y esa dsoy
,d in gS 3yA

inksa dh la[;k ds vk/kkj ij cgqin dk uke fu/kkZfjr gksrk gSA pwafd cgqin ,d chth;
O;atd gS vr% blds inksa dks chth; O;atdksa dh rjg gh fxurs gSaA Åij fn, x, mnkgj.kksa esa&

3y ,dinh cgqin gS]

x2 + 3x f}inh cgqin gS]

m3 – 2m2 + 9m + 1 pkjinh; cgqin gSA

lkspsa ,oa ppkZ djsa
1- fdlh cgqin esa inksa dh la[;k fdruh gks ldrh gS] vuar ;k ifjfer (finite)\

2- 2p + p  ,d inh; gS ;k nks inh; gS\

3- (x + 2)2  fdrus in dk O;atd gS\

djds ns[ksa
fuEufyf[kr O;atdksa dks inksa ds vk/kkj ij Nk¡fV,&

(i) 9C (ii)
1
2 2

at  (iii) 2 22a ab b     (iv)
p
q

(v) 4x y (vi) 2m c (vii) 4 23 1x x 
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cgqin dh ?kkr (Degree of Polynomials)

fdlh cgqin esa dqN vkSj la[;k,¡ gksrh gSa tks cgqin ds inksa esa v{kj la[;k esa fy[kh gksrh gSa]
tSls&

3x5 – 2x4 + 3x3 + 9

bl pkjinh cgqin esa v{kj la[;k x dh ?kkrsa Øe'k% 5] 4 vkSj 3 gSaA buesa
lcls cM+h ?kkr 5 gSA bl fLFkfr esa ßcgqin 3x5 – 2x4 + 3x3 + 9 dh ?kkr ¼Degree
of Polynomial½ 5 gSÞ ;k 3x5 – 2x4 + 3x3 + 9, 5 ?kkr dk cgqin gSA

dqN vkSj mnkgj.k ns[ksa&

x2 + 3 esa cgqin dh ?kkr 2 gSA

x2 – 2x7 + 3x – 1 cgqin dh ?kkr 7 gSA

5y esa cgqin dh ?kkr 1 gSA

cgqin x2y + xy esa cgqin dh ?kkr D;k gksxh\

cgqin x2y + xy esa igys in esa x dh ?kkr 2 gS vkSj y dh ?kkr 1
gSA vr% x2y dh ?kkr 3 gS blh rjg xy dh ?kkr 2 gSA bl izdkj x2y +
xy dh ?kkr 3 gksxhA

djds ns[ksa
1- fuEufyf[kr cgqinksa esa cgqin dh ?kkr Kkr dhft,&

(i) 8 (ii) xyz (iii) uv + uv2 + v3

2- dqN cgqin vki Hkh fyf[k, fQj vius lkfFk;ksa ls ppkZ dj mudh ?kkr Hkh fyf[k,A

vpj cgqin (Constant Polynomials)

vc bl iz'u ij fopkj dhft,&

D;k 6 Hkh ,d chth; O;atd gS\

D;k 6 ,d cgqin Hkh gS\

,slk yxrk gS fd 6 ds lkFk dksbZ v{kj la[;k ugha gS vkSj O;atdksa ds lkekU;
mnkgj.k esa v{kj la[;k rks gksrh gh gS] rks D;k 6 chth; O;atd ugha gS\ ysfdu D;k 6 dks
6x° ds :i esa fy[kk tk ldrk gS\ (x° = 1)

,d ?kkr okys cgqinksa dks
jSf[kd cgqin ¼Linear
Polynomial½ Hkh dgk
tkrk gSA

cgqin xy esa cgqin dh ?kkr
D;k gksxh\ cgqin xy esa nks
pj gSa x vkSj y, nksuksa dh gh
?kkr 1 gSA cgqin 'xy' dh
?kkr bu ?kkrksa ds ;ksx ds
cjkcj ;kuh 2 gSA

dHkh&dHkh la[;k dks v{kjksa }kjk Hkh n'kkZ;k tkrk gS] ,slh fLFkfr esa v{kj la[;k fu;rkad
;k vpj gksrh gSA mnkgj.k ds fy, ax+b esa vxj a vkSj b fu;rkad gS rc] v{kj la[;k
x pj gksxk rFkk a, b vpj gksaxsA
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blesa v{kj la[;k x dh ?kkr 'kwU; gSA 'kwU; ,d iw.kZ la[;k gSA blfy, 6x° ;k 6
Hkh ,d chth; O;atd gS vkSj ,d inh cgqin HkhA

rks ,sls in Hkh] ftlesa dsoy dksbZ la[;k gks] chth; O;atd gksrs gSa] vkSj cgqin HkhA

,sls cgqin dks ̂vpj cgqin* ¼Constant Polynomials½ dgk tkrk gSA ;kus 2] 7] &6] 
3
2 ] 122

vkfn vpj cgqin gSaA D;k vki vpj cgqin ds dqN vkSj mnkgj.k cuk ldsaxs\

cgqinksa dk fu:i.k (Representation of Polynomials)

dHkh&dHkh cgqin dks ckj&ckj fy[kus dh vko';drk iM+rh gSA ,sls esa ,d cM+s o yEcs cgqin
dks ckj&ckj fy[kuk gksxkA cgqin dks O;Dr djus dk ,d vkSj :i gSA bl :i esa flQZ ;g
irk pyrk gS fd og cgqin fdl v{kj la[;k esa gSA mlds ckjs esa vkSj dqN irk ugha pyrkA
loky ds lanHkZ esa] fdarq ;g le>k tk ldrk gS fd ;g fdl cgqin ds ckjs esa gSA

;fn fdlh cgqin dh v{kj la[;k x gS rks mls ge p(x), q(x), r(x) vkfn fdlh ls
Hkh O;Dr dj ldrs gSaA ;fn v{kj la[;k y gks rks ,sls cgqin dks p(y), q(y), s(y), t(y) vkfn
ls iznf'kZr dj ldrs gSaA dqN mnkgj.k ns[ksa&

p(x) = 3x5 – 2x4 + 3x3 + 9 t (x) = x6 – 2x7 + 3x – 1
q (y) = 5y s (u) = u2 + 3u3 r (b) = b4 – b2 + 6
blesa p, t, q vkfn ds pquko dk dksbZ vkèkkj ugha gSA fdarq ,d ckj bUgsa pqu fy;k

rks ml loky ds fy, blh v{kj la[;k dk mi;ksx djsaxsA

cgqinksa ds O;kid :i (General form of Polynomials)

uhps ,d ?kkr okys dqN cgqin fn, tk jgs gSa] bUgsa /;kuiwoZd nsf[k,&

p(x) = 2x + 3 q (x) = 2  – x s (x) = 
1 3  
2 2

x 

r (x) = x + 2 p (x) = 7 x – 4 p (x) = 2(3x + 8)

bu lHkh esa vf/kdre nks in gSaA

lkspsa ,oa ppkZ djsa
D;k vki ,d ?kkr okyk dksbZ ,slk cgqin cuk ldrs gSa ftlesa nks ls vf/kd in gksa\ è;ku
jgs cgqin cukrs le; leku inksa dks bdV~Bk djds fy[ksaA
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Åij ds mnkgj.kksa ds lHkh cgqinksa esa ,d v{kj la[;k vko';d :i ls mifLFkr gSA
nwljs 'kCnksa esa bls ,slk Hkh dg ldrs gSa fd bu cgqinksa esa v{kj la[;k dk xq.kkad 'kwU; ugha

gSA blds vfrfjDr buesa okLrfod la[;k ¼+3, –4, 
1
2 , 2 , 0 vkfn½ Hkh lfEefyr gSA

D;k ge bUgsa ax + b ds :i esa n'kkZ ldrs gSa tgk¡ a vkSj b dksbZ okLrfod fu;r
la[;k,¡ vkSj a  0 gSa\

nwljs mnkgj.k dh ax + b ls rqyuk djs rks&

2  – x = – x + 2

= (–1) x + 2
= a x + b ¼rqyuk djsaA½

;gk¡ a = (–1) tgk¡  a 'kwU; ugha gSA

b = 2  tgk¡  2  ,d okLrfod la[;k gSA

vki ns[k jgs gSa cgqin 2 – x   ax + b ds tSlk gh gSA

,d vkSj cgqin dks ns[ksa&

x = 1 × x
    = 1 × x + 0
    = ax + b
a = 1, b = 0

blfy, cgqin x Hkh ax + b ds :i esa fy[kk tk ldrk gSA vc vki 'ks"k pkj cgqinksa
dks Hkh ax + b ds :i esa fy[ksaA

ax + b dks x ds inksa esa ,d ?kkr dk cgqin ¼js[kh; cgqin½ dgk tkrk gSA tgk¡ a
vkSj b okLrfod fu;r la[;k,¡ gS vkSj a  0

vc bu cgqinksa ij fopkj dhft,&

4x2 + 3x, –y2 + 2, x2 – 4x – 9, 2 m2 – 
3
2 m – 9

;s cgqin ,d v{kj la[;k okys f}?kkr cgqin gSaA bUgsa oxZ cgqin ¼Quadratic
Polynomials½ dgk tkrk gSA bUgsa ge ax2 + bx + c ds :i esa fy[krs gSa tgk¡ a, b vkSj c
okLrfod fu;r la[;k,¡ rFkk a  0 gSA

okLrfod la[;k esa lHkh iw.kkZad] ifjes;
vkSj vifjes; la[;k,a vkrh gSaA

–2, –1, 0, 1, 2, ..., –
1
2 , –

4
5 , –

2
7 ,

2 , 7 , ...

v{kj la[;k ds lkFk tks la[;k xq.kk esa
fy[kh xbZ gksrh gS mls xq.kkad dgrs
gSa] tSls& cgqin m3 – 3m2 + 1 esa m3

dk xq.kkad 1 gS] m2 dk xq.kkad &3 gSA

lkspsa% m2 + 1 esa 1 dk xq.kkad D;k
gksxk\
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djds ns[ksa
 1- ik¡p dksbZ oxZ cgqin cukb,A

 2- oxZ cgqin esa vf/kdre fdrus in gks ldrs gSa\

 3- oxZ cgqin esa U;wure fdrus in gks ldrs gSa\

vf/kd ?kkr okys cgqinksa ds O;kid :i

4x3+2x2+5x-7, y4+3y3-5y2+7y, m5-3m2+2, z6-5z5-3z2+2z

vkfn lHkh cgqin gSaA ge ns[k ldrs gSa fd buesa cgqin dh ?kkr c<+rh tk jgh gS
lkFk&lkFk vf/kdre laHko inksa dh la[;k Hkh c<+ jgh gSA bu lc esa x, y, m, z vkfn fd
fofHkUu ?kkrksa ds vykok la[;k,¡ gSaA ;s lHkh okLrfod la[;k,¡ gSa cgqin dh ?kkr mlesa
mifLFkr v{kj la[;k (x, y, m, z) vkfn dh vf/kdre ?kkr ls r; gksrh gSA vr% vf/kdre ?kkr
dk xq.kkad 'kwU; ugha gks ldrkA blfy, geus nks ?kkr okys cgqin esa a  0  dh 'krZ j[khA

cgqinksa ds ckjs esa ge vkxs vkSj i<+saxs lkFk gh v{kj ds vyx&vyx rjg ds iz;ksx
ds ckjs esa Hkh tkusaxsA lHkh ?kkrksa ds fy, cgqin ds vkSj Hkh O;kid :i dks ns[ksaxsA ;g lc
vkxs dh d{kkvksa esa gksxkA D;k vki fn, x, vf/kd ?kkr okys cgqinksa dks Hkh Åij fy[ks x,
ax + b, ax2 + bx + c dh rjg fy[k ldrs gSa\

'kwU; cgqin

;fn fdlh cgqin ds lHkh xq.kkad 0 gks tk,a tSls& ax2 + bx + c esa a = b = c = 0 gks rks gesa
0 feysxkA bls 'kwU; cgqin dgrs gSaA bldh ?kkr vifjHkkf"kr gSA vFkkZr~ bldks izR;sd ?kkr
ds cgqin ds :i esa fy[kk tk ldrk gSA

iz'ukoyh & 4-1
1- fuEufyf[kr O;atdksa esa dkSulk cgqin gS vkSj dkSulk ugha\ vius mÙkj dk dkj.k Hkh

fyf[k,A

(i) 4x2 – 3x + 5 (ii)
3  z
z

 (iii)   2   3y y 

(iv) 2 3  
2

x  (v) x10 + y3 + t50

2- fuEufyf[kr esa x2 dk xq.kkad fyf[k,&

(i) 3x2 + 2x2 + 3x + 2 (ii) 3x2 + 1 (iii) 2 – 5x2 + 
1
2 x3

(iv)
2

1
2
x  (v) x4 + x3 + 

1
4 x2
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3- fuEu cgqin esa x dk xq.kkad ,oa vpj in fyf[k,A

(i) 2 1 5
5

x x  (ii) 2 7x  (iii) 2 2x 

4- fuEufyf[kr esa ls izR;sd dk ,d mnkgj.k fyf[k,&

(i) ?kkr 4 dk f}inh cgqin (ii) ?kkr 6 dk f=inh cgqin

(iii) ?kkr 5 dk ,dinh cgqin

5- fuEufyf[kr cgqinksa esa izR;sd dh ?kkr fyf[k,&

(i) x3 – 6x2 + x + 1 (ii) y9 – 3y7 + 
3
2 y2 + 4 (iii) 3 – y3z

(iv) x2y – 2x + 1 (v) 5t – 11 (vi) 7

6- fuEufyf[kr cgqinksa esa ls vpj] jSf[kd] f}?kkrh; ,oa f=?kkrh; cgqinksa dks Nk¡fV,&

(i) x3 + x2 + x + 1 (ii) 9x3 (iii) y + y2 + 
3
4

(iv) t + 3 (v) y – y3 (vi) 8

(vii) 22 3x  (viii) P2 – P + 5 (ix)
2
3

x 

(x) 4 (xi)
3

4 2
u  (xii)

3
7



cgqin ds 'kwU;d ¼Zeroes of a Polynomial½

cgqin p (x) = x2 + x – 6 esa x = 1, 2, 0 vkfn eku j[kus ij ge ns[krs gSa fd

 x = 1 ij] p (1) = 1 + 1 – 6 = – 4

p (1) = – 4

ge dgsaxs x = 1 ds fy, p (x) dk eku – 4 gSA

x = 2 ij

p (2) = 4 + 2 – 6

p (2) = 0

x = 2 ds fy, p (x) dk eku 0 gks tkrk gSA ge dgsaxs fd 2 cgqin p(x) dk 'kwU;d
gSA



92 xf.kr &9

ge dg ldrs gSa fd tc fdlh cgqin dk eku pj ds fdlh eku ds fy, 'kwU; gks
tkrk gS rks pj dk og eku cgqin dk 'kwU;d gksrk gSA

mnkgj.k&1- cgqin p (x) = 2x + 1 dk 'kwU;d Kkr dhft,A

gy % fdlh cgqin dk 'kwU;d Kkr djuk fdlh lehdj.k dk gy Kkr djus ds leku gS]

p (x) = 0 gksus ds fy, gesa x dk og eku pkfg, tks bls larq"V djsA

vFkkZr~ x dk og eku gksxk tc 2x + 1 = 0

2x = –1 ;k x = 
1

2


Li"Vr% p (x) esa x = 
1

2


 j[kus ij 'kwU; izkIr gksxk vr% 
1

2


] p (x) dk ,d 'kwU;d

gSA

mnkgj.k&2- irk dhft, fd D;k 0 vkSj 2] cgqin x2-2x ds 'kwU;d gSa\

gy % ekuk p (x) = x2 – 2x

rc x = 0 j[kus ij

p (0) = (0) – 2 × 0 = 0

;kus 0, p(x) dk ,d 'kwU;d gSA

vc x=2 j[kus ij

p (2) = 22 – 2 × 2

= 4 – 4 = 0

;kus p(x) dk ,d vkSj 'kwU;d 2 gSA

iz'ukoyh & 4-2
1 cgqin 5x3 – 2x2 + 3x – 2 dk eku Kkr dhft, ;fn

(i) x = 0 (ii) x = 1 (iii) x = –2

2 fuEufyf[kr izR;sd cgqin ds fy, P (0), p (–1), p (2), p (3) dk eku Kkr dhft,&

(i) p (x) = 4x3 + 2x2 – 3x + 2 (ii) p (r) = (r – 1) (r + 1)

(iii) p (t) = 
2
3  t2 – 

1
3  t + 

1
3 (iv) p(y) = (y2 – y + 1) (y + 1)

(v) p (x) = x + 2
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3 irk dhft, fd fn, x, cgqinksa ds lkeus fy[ks eku D;k muds 'kwU;d gSa\

(i) p(x) = 3x + 1 ; x = 
–1
3 (ii) p(x) = x + 2 ; x = –2

(iii) p(x) = 5x – 4 ; x = 
5
4 (iv) p(y) = y2 – 1 ; y = 1, –1

(v) p(t) = (t + 1) (t – 2) ; t = +1, –2 (vi) p(x) = lx + m ; x = 
–m
l

(vii) p(r) = 3r2 – 1 ; r = 
1
3


, 
1
3

4 fuEufyf[kr cgqinksa ds 'kwU;d Kkr dhft,&

(i) p(x) = x + 6 (ii) p(x) = x – 6 (iii) p(y) = 5y

(iv) p(t) = at, a  0, a ,d okLrfod fu;r la[;k gSA

(v) p(r)=cr+d, c0, c, d okLrfod fu;r la[;k,a gSaA

(vi) p(u) = 3u – 6 (vii) r(s) = 2s + 3

(viii) p(x) = 5  – x (ix) q(t) = 
1
2 t – 

2
3

cgqinksa dks tksM+uk vkSj ?kVkuk (Addition and Subtraction of
Polynomials)

geus chth; O;atdksa dks tksM+us vkSj ?kVkus dk vH;kl fd;k gSA ;g Hkh tkuk gS
fd lHkh cgqin chth; O;atd gh gSaA blfy, cgqinksa dk tksM+uk&?kVkuk chth; O;atdksa
ds tksM+us&?kVkus tSlk gh gSA

lHkh inksa dks ns[kdj leku inksa dks bdV~Bk djds muds xq.kkadksa esa tksM+uk@?kVkuk
dj ldrs gSaA

uhps ds mnkgj.kksa dks ns[kks vkSj ;g crkvks fd bUgsa gy djus esa D;k&D;k ckrsa è;ku
esa j[kuh gksrh gSaA

mnkgj.k&3- cgqin 3x3 – x2 + 5x – 4 rFkk 3x2 – 7x + 8 dks tksfM+,A

gy % 3 23  –    5  –  4x x x  ¼;gk¡ ij leku ?kkr ds inksa dks ,d lkFk fy[ksaxs½

     

2

3 2 3 2

3  –  7   8

3 –1 3 5 – 7 –4 8 3   2  –  2   4

x x

x x x x x x
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mnkgj.k&4- cgqin 3 23       1
2

y y y    rFkk 4 31 –  – 3   1
2

y y y   dk ;ksx Kkr

dhft,A

gy % 3 23  +    + 1
2

y y y

   

4 3

4 3 2 4 3 2

1   +  –     – 3   1
2

3 1– 1 – 3 1 1    +  –  2   2
2 2

y y y

y y y y y y y y



         
 

mnkgj.k&5- cgqin 29  – 3  – 7x x  esa ls 24  + 3  – 2x x  dks ?kVkb,A

gy % 29  –  3  –  7x x
24  + 3  – 2x x

–      –      + ¼?kVkus ij fpg~u ifjofrZr gksrs gSa½

     2 29 – 4 –3 – 3 –7 2  5  – 6  – 5x x x x   

mnkgj.k&6- x (z) = 2z2 – 5 + 11z – z3 esa ls   2 3  3  –  5   7  3s z z z z    dks ?kVkb,A

gy % loZizFke nksuksa cgqinksa dks v{kj la[;kvksa dh ?kkrksa ds ?kVrs Øe esa fyf[k,A

( )x z  2 32  –  5  11  –  z z z  ¾ 3 2  2   11  –  5z z z  

rFkk ( )s z  2 33  –  5   7  3z z z   ¾ 3 23  –  5   3    7z z z 

vc ( ) ( )x z s z  3 2  2   11  –  5z z z  
3 23  –  5   3    7z z z 

–     +         –         –

       3 2–1– 3 2 5 11– 3 –5 – 7  z z z   

3 2 – 4   7   8  –  12z z z  

mnkgj.k&7- cgqinksa 23  + 4 – 5 ,  5 + 9  x x x  rFkk 24 –17 – 5x x  dk ;ksxQy Kkr dhft,

,oa ;ksxQy ls izkIr cgqin dh ?kkr crkb,A
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gy % 2–5 3 4x x  ¼ x  dks ?kVrh ?kkrksa ds :i esa fy[kus ij½
     9 5x 

     2– 5 4 –17x x 

       2 2–5 – 5 3 9 4 4 5 –17   10 16 – 8x x x x       

vr% cgqin 2– 10 16 8x x   dh ?kkr ¾ 2

mnkgj.k&8- p(x) = 3x2 – 8x + 11 rFkk q(x) = –4x2 + 15 ds ;ksxQy esa ls
r(x) = 2x2 – 3x – 1 dks ?kVkb, ,oa izkIr gq, cgqin dh ?kkr crkb,A

gy % igys ge ( )p x  rFkk ( )q x  dk ;ksx djrs gSa&

p(x) + q(x) = 3x2 – 8x + 11
–4x2       + 15

          (3–4)x2 – 8x + (11+15) = –x2 – 8x + 26

vc bl ;ksx esa ls r(x) dks ?kVkrs gSa&

p(x) + q(x) – r(x) = –x2 – 8x + 26
2x2 – 3x – 1
–     +     + ¼fpà ifjofrZr djus ij½

    2 2( 1 2) ( 8 3) (26 1) 3 5 27x x x x          

p(x) + q(x) – r(x) =  –3x2 – 5x + 27

vr% cgqin –3x2 – 5x + 27 dh ?kkr ¾ 2

mnkgj.k&9- p(x) = 4x3 + 3x2 + 2x – 1; q(x) = 4x3 +2x2 – 2x + 5 dk ;ksxQy ,oa varj
Kkr dhft,A

gy % p(x) + q(x) = (4x3 + 3x2 + 2x – 1) + (4x3 +2x2 – 2x + 5)
= (4 + 4) x3 + (3 + 2) x2 + (2 – 2) x + (–1 + 5)
= 8x3 + 5x2 + 0x + 4
= 8x3 + 5x2 + 4

blh izdkj varj

p(x) – q(x) = (4x3 + 3x2 + 2x – 1) – (4x3 +2x2 – 2x + 5)
= (4 – 4) x3 + (3 – 2) x2 + (2 + 2) x + (–1 – 5)
= x2 + 4x - 6
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djds ns[ksa
fuEufyf[kr ds ;ksxQy o vUrj irk djsa vkSj izkIr cgqin dh ?kkr Hkh crkb,A

(i) p(y) = y2 + 5y, q(y) = 3y – 5

(ii) p(r) = 5r2 – 9, s(r) = 9r2 – 4

(iii) p(y) = 15y4 – 5y2 + 27,  s(y) = 15y4 – 9

dbZ ckj gesa cgqinksa dk ;ksx vFkok varj irk gksrk gSA ;fn ,sls esa gesa ,d cgqin irk gks
rks nwljk cgqin Hkh irk dj ldrs gSaA

mnkgj.k&10- % 2u2 – 4u + 3 esa D;k tksM+sa fd ;ksxQy 4u3 – 5u2 + 1 izkIr gks\

gy % ekuk p(u) = 2u2 – 4u + 3 esa q(u) dks tksM+us ij r(u) = 4u3 -5u2 + 1 izkIr gksxkA

vFkkZr~ p(u) +  q(u) = r(u)
q(u) = r(u) – p(u)
q(u) =  (4u3 – 5u2 + 1) – (2u2 – 4u + 3)

=  4u3 – 5u2 + 1 – 2u2 + 4u – 3
=  4u3+ (–5 – 2) u2 + 4u + (1 – 3)

=  4u3 – 7u2 + 4u – 2

mnkgj.k&11- 2y3 – 3y2 + 4 esa D;k ?kVk,a fd varj y3 – 1 izkIr gks\

gy % ekuk p (y) = 2y3 – 3y2 + 4 esa ls q (y) ?kVkus ij varj r(y) = y3 – 1 izkIr gksxkA

 vFkkZr~  p (y) – q (y) = r (y)

;k q (y) = p (y) – r (y)
q (y) = (2y3 – 3y2 + 4) – (y3 – 1)
        = 2y3 – 3y2 + 4 – y3 + 1
        = (2 – 1) y3 – 3y2 + (4 + 1)

        = y3 – 3y2 + 5

djds ns[ksa
 1- 5t2 – 3t + 4 esa ls D;k ?kVk,¡ fd 2t3 – 4 izkIr gksA

 2- 6r2 + 4r –  2 esa D;k tksM+sa fd 15r2 + 4 izkIr gksA

 3- ,sls 5 vkSj loky cuk,¡ vkSj gy djsaA
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cgqinksa dk xq.kk (Multiplication of Polynomials)

cgqinksa dks tksM+us&?kVkus dh rjg gh mudk xq.kk Hkh chth; O;atdksa tSlk
gh gksrk gSA

mnkgj.k&12- cgqin p(x) = 2x2 + 3x + 4 dks 3 ls xq.kk djsaA

gy % 3 p(x) = 3 × (2x2 + 3x + 4)

= 6x2 + 9x + 12

mnkgj.k&13- (2x + 5) × (4x + 3)

gy % 2 (4 3) 5(4 3)x x x   

= [(2x × 4x) + (2x × 3)] + [(5 × 4x) + (5 × 3)]

= 8x2 + 6x + 20x + 15

= 8x2 + 26x + 15

mnkgj.k&14- (2x + 5)  (3x2 + 4x + 6), xq.kuQy dh ?kkr crkb,A

gy % = [2x  (3x2 + 4x + 6)]+ [5  (3x2 + 4x + 6)]

= 2x × 3x2 + 2x × 4x + 2x × 6 + 5 × 3x2 + 5 × 4x + 5 × 6

= 6x3 + 8x2 + 12x + 15x2 + 20x + 30

= 6x3 + (8 + 15) x2 + (12 + 20) x + 30

= 6x3 + 23x2 + 32x + 30

;gk¡ cgqin dh ?kkr 3 gSA

mnkgj.k&15- ;fn p (x) = 2x + 3 rc   p (x) . q (x) Kkr dhft,A

q (x) = x2 + x – 2

gy % rc p (x) . q (x) = (2x + 3) (x2 + x – 2)

= 2x (x2 + x – 2) + 3 (x2 + x – 2)

= 2x × x2 + 2x × x + 2x × (–2) + 3 × x2 + 3x + 3 × (–2)

= 2x3 + 2x2 – 4x + 3x2 + 3x – 6

= 2x3 + (2 + 3) x2 + (–4 + 3) x – 6

= 2x3 + 5x2 – x – 6
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djds ns[ksa
fuEufyf[kr cgqinksa dk xq.kk djds] xq.kuQy dh ?kkr crkb,&

(i) p (x) = x2 + 3x + 2 ;  q (x) = x2 + 3x + 1
(ii) p (v) = v2 – 3v + 2 ;  q (v) = v + 1
(iii) p (x) = 2x2 + 7x + 3 ;  q (x) = 5x2 – 3x
(iv) p (y) = y3 – y2 + y – 1 ;  q (y) = y + 1
(v) p (u) = 3u2 – 12u + 4 ;   q (u) = u2 – 2u + 1

iz'ukoyh & 4-3
1- fuEufyf[kr cgqinksaa dks tksfM+,&

(i) 2x2 + x +1 ,oa 3x2 + 4x + 5 (ii) 8p2 – 3p + 4 ,oa 3p3 – 4p +7
(iii) –5x3 + 9x2 – 5x +7 ,oa –2x2 + 7x3 – 3x – 8

2- fuEufyf[kr cgqinksa dks tksfM+,A tksM+ ls izkIr cgqin dh ?kkr crkb,A
(i) 3y2 + 2y – 5 ; 2y2 + 5 + 8y rFkk –y2 – y
(ii) 5 + 7r – 3r2 ; r2 + 7 rFkk r2 – 3r + 5
(iii) 4x + 7 – 3x2 + 5x3 ; 7x2 – 2x + 1 rFkk –2x3 – 2x

3- ?kVkb,&
(i) 7t3 – 3t2 + 2 esa ls t2 – 5t + 2
(ii) 2p2 – 5 + 11p – p3 esa ls 3p – 5p2 + 7 + 3p3

(iii) –3z2 + 11z + 12z3 + 13 esa ls 5z3 + 7z2 + 2z – 4

4- x4 + 3x3 + 2x + 6 vkSj x4 – 3x2 + 6x + 2 ds ;ksxQy esa ls x3 – 3x + 4 dks ?kVkb,A

5- ;fn p (u) = u7 – u5 + 2u2 + 1 vkSj q (u) = –u7 + u – 2 gks rks p (u) + q (u) dh ?kkr
crkb,A

6- x3 – 3x2 + 6 esa D;k tksM+sa fd ;ksxQy x2 – x + 4 izkIr gks\

7- u7 – 3u6 + 4u2 + 2 esa D;k tksM+sa fd ;ksxQy u6 – u – 4 izkIr gks\

8- y3 – 3y2 + y + 2 esa D;k ?kVk,a fd varj y3 + 2y + 1 izkIr gks\

9- t2 + t – 7 esa D;k ?kVk,a fd varj t3 + t2 + 3t + 4 izkIr gks\

10- fuEufyf[kr dk xq.kk dhft,&
(i) 3x + 4 dk 7x2 + 2x + 1  ls (ii) 5x3 + 2x dk 3x2 – 9x + 6  ls
(iii) p4 – 5p2 + 3 dk p3 + 1  ls

11- ;fn p(x) = x3 + 7x + 3 rFkk q(x) = 2x3 –  3 gks rks p(x) q(x) dk eku Kkr dhft,A

12- ;fn p(u) = u2 + 3u + 4, q(u) = u2 + u - 12 rFkk r(u) = u - 2 gks rc p(u)q(u)r(u)
dh ?kkr crkb,A
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geus lh[kk
1- ,d fo'ks"k izdkj dk chth; O;atd] ftlesa v{kj la[;k ¼pj½ dh ?kkr iw.kZ la[;k gks

rc og cgqin dgykrk gSA

2- cgqin ds in *$* o *&* fpg~u }kjk fu/kkZfjr gksrs gSaA

3- cgqin ds xq.kkad ,d la[;k gksrh gS tks v{kj la[;k ds lkFk xq.kk esa fy[kh xbZ gksrh
gSA dHkh&dHkh la[;k dks v{kjksa }kjk n'kkZrs gSa rc xq.kkad la[;k u gksdj v{kj gksrs
gSaA mnkgj.k ax + b esa x dk xq.kkad a gSA

4- fdlh cgqin esa mifLFkr lHkh v{kj la[;k dk xq.kkad 'kwU; gksus ij og 'kwU; cgqin
dgykrk gSA

5- fdlh Hkh la[;k dks chth; O;atd o cgqin dg ldrs gSaA 3] 5] 6 ---- bR;kfn chth;
O;atd o cgqin nksuksa gSaA

6- dsoy la[;k okys cgqin ¼tgk¡ cgqin esa dsoy la[;k gks ;k v{kj la[;k tks fu;rkad
gks½ dks vpj cgqin dgrs gSaA

7- fdlh cgqin esa pj ¼v{kj la[;k½ dh vf/kdre ?kkr dks cgqin dh ?kkr dgrs gSaA
mnkgj.k& cgqin x5 + 3x3 + 2x dh ?kkr 5 gSA

8- cgqinksa dks p(x), q(x), r(x) vkfn ls O;Dr fd;k tk ldrk gSA ftlesa dks"Bd ds
Hkhrj fy[kh v{kj la[;k cgqin dh v{kj la[;k dks n'kkZrh gSA

9- ax + b ,d ?kkr o ,d pj dk cgqin gS tgk¡ a, b okLrfod fu;r la[;k,¡ gSa vkSj
a  0 gSA

10- ?kkr 2 ds ,d pj ds cgqin dks oxZ cgqin dgrs gSaA

11- tc fdlh cgqin dk eku pj ds fdlh eku ds fy, 'kwU; gks tkrk gS rks pj ds ml
eku cgqin dk 'kwU;d gksrk gSA

12- jSf[kd cgqin dk O;kid :i ax + b tgk¡ a, b okLrfod fu;r l[;k,¡ gSa vkSj a
 0 gSA

13- oxZ cgqin dk O;kid :i ax2 + bx + c tgk¡ a, b, c okLrfod fu;r l[;k,¡ gSa vkSj
a  0 gSA

14- f=?kkr cgqin dk O;kid :i ax3 + bx2 + cx + d tgk¡ a, b, c, d  okLrfod fu;r
l[;k,¡ gSa vkSj a  0 gSA
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fdlh Hkh la[;k O;atd dks dbZ rjhdksa
ls O;Dr dj ldrs gSaA ¼fp=&1½

D;k blh rjg ls 5x dks Hkh
vyx&vyx <ax ls O;Dr dj ldrs
gSa\ ¼fp=&2½

5x ds dqN vkSj Hkh :i lksp dj fy[ksaA

D;k vkids gy vkids lkfFk;ksa ls vyx gSa\

vkidks D;k yxrk gS\ dkSu lgh gS\ vkil esa ppkZ djsaA

vr% ge la[;kvksa dh rjg chth; O;atdksa dks vyx&vyx lafØ;kvksa }kjk fofHkUu
rjhdksa ls n'kkZ ldrs gSaA

blesa gesa O;atdksa dh lafØ;kvksa ds fu;eksa dk è;ku j[kuk gksxkA

djds ns[ksa

vc vki Hkh vU; chth; O;atd ysdj mUgsa vyx&vyx rjhdksa }kjk n'kkZb,A

2 + 3x x

10x
2

5x

7  2x x–

fp=&2

jktw] ;g lc rks Bhd
ugha gSA 3x × 2x = 6x2

            4x × x = 4x2

usgk] eSaus 5x ds dbZ u,
:i cuk,A
3x × 2x
4x × x

8

2+6

7 × 2 – 6

5 + 3

2 × 4

30
3 –2

16
2

fp=&1

05

,d pj dk jSf[kd
lehdj.k
[LINEAR EQUATION IN ONE VARIABLE]
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,d pj dk lehdj.k (Equation in One Variable)

fjadw % thrw esjh tsc esa ik¡p ,d tSls flDds gSa] D;k rqe crk ldrs
gks] esjs ikl fdrus iSls gSa\

thrw % dSls crkÅ¡\ flDds fudkyks rks crk ldrk gw¡A

js'kek % vxj rqEgkjs ikl 1 #- ds flDds gSa rks] rqEgkjh tsc esa 5 #- gksaxs
vkSj vxj 2 #- ds flDds gSa rks 10 #- gksaxsA ;kus rqEgkjh tsc
esa 5x #- gSaA

fjadw % esjh tsc esa 25 #i;s gSa] rks dkSu ls flDds gSa\

thrw % vc ;g vklku gSA pwafd 5x #i;s gSa vr% 5x = 25
x = 1, 2, 5, 10 j[kdj ns[kw¡xk tgk¡ "=" ds nksuksa vksj eku leku vk,¡xs ogh rqEgkjs
flDds dh dher crk,xkA

dksbZ nks la[;k,¡ lksfp,A tSls 9 o 21] dksbZ Hkh vkSj 10 ls NksVh nks la[;k,¡ yhft,
vkSj pkjksa lafØ;kvksa dk mi;ksx dj buesa lacaèk cukb,&

(i) 9 ds nqxqus esa 3 tksM+us ij 21 feyrk gS & (9 × 2) + 3 = 21

(ii) 9 ds frxqus esa ls 6 ?kVkus ij 21 feyrk gS & (        ×        )  –         =

(iii) 21 esa 7 dk Hkkx nsdj 6 tksM+us ij 9 feyrk gS &
21 6 9
7
 

(iv) 21 esa ls 3 ?kVkdj] 2 dk Hkkx nsus ij 9 feyrk gS & ---------------------------------------------------

bl izdkj vki Hkh 9 o 21 esa fofHkUu lafØ;kvksa o la[;kvksa dks dke esa ysdj
lehdj.k lacaèk cukus ds fy, 5 vkSj dFku fyf[k,A

Li"V gS fd ;g fdUgha Hkh nks la[;kvksa ds lkFk fd;k tk ldrk gSA

djds ns[ksa
buesa ls izR;sd ds fy, 3&3 lacaèk cukb,&

(i)  2 o 5 (ii)  11 o 25 (iii)  40 o 123

uhps fn, x, dFkuksa dks ns[ksa&

(i) jktw dh vk;q 9 o"kZ ,oa mldh ek¡ dh vk;q 35 o"kZ gSA
(ii) d{kk&4 esa 25 cPps ,oa d{kk&9 esa 45 cPps gSaA
(iii) jhek ds ikl 10 #i;s ,oa ehjk ds ikl 7 #i;s gSaA

buesa ls izR;sd esa ge dqN lacaèk <wa< ldrs gSaA

tSls& jktw dh ek¡ vkSj mldh vk;q dk ;ksx 44 o"kZ gSA

05
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jktw dh vk;q $ ek¡ dh vk;q ¾ 44 o"kZA

d{kk&9 esa cPps & d{kk&4 esa cPps ¾ 20

,slh lHkh ifjfLFkfr;ksa ds fy, dbZ lacaèk cu ldrs gSaaA

izR;sd ds fy, 3&3 ,sls lacaèk cuk,¡A

pyks vc ,d pj ds lehdj.k dks gy djuk lh[krs gSa

jeksyk % eSus eu esa ,d la[;k lksph gS] og la[;k 25 ds nqxqus ls 5 de gS] og la[;k
D;k gS\

ekfyuh % la[;k = (25 × 2) – 5
= 50 – 5 = 45

vr% la[;k 45 gSA

vkb, ,d mnkgj.k ns[ksa& 5 fdlh la[;k ls 10 de gSA

rc mldk lehdj.k x – 10 = 5 gksxk ¼ekuk og la[;k x gSA½

djds ns[ksa
1- 4 fdlh la[;k ls 2 de gSA 2- 8 vkSj fdlh la[;k dk ;ksx 12 gSA

lehdj.k cukuk

lehdj.k nksuksa i{kksa dh cjkcjh fn[kkrk gSA ;g dSls curk gS] bls le>us ds fy,
uhps ds mnkgj.k ns[ksa&

mnkgj.k&1- fdlh la[;k ds rhu xqus ls 4 vfèkd 13 ds cjkcj gSA

gy % 3x + 4 = 13

mnkgj.k&2 - ,d yM+ds dh orZeku vk;q mlds 4 o"kZ iwoZ dh vk;q dh nqxquh gSA

gy % ekuk fd yM+ds dh orZeku vk;q = b o"kZ

4 o"kZ iwoZ dh vk;q = (b – 4)

rc b = 2 (b – 4)

vkius fiNys v/;k; esa ns[kk fd ax + b dk :i ,d ?kkr dk ,d pj dk cgqin gSA
vc ,d pj ds lehdj.k ds mnkgj.kksa esa vki ns[krs gSa fd bUgsa ax + b = c ds :i esa fy[kk
x;k gS tgk¡ a, b, c okLrfod fu;r la[;k,¡ gSa vkSj a  0 gSA blh izdkj ax2 + bx + c cgqin
ls lehdj.k cuk ldrs gSaA Li"V gS fd ;gk¡ ax + b = c, ax2 + bx + c = d  Øe'k% ,d pj
dk ,d ?kkr dk lehdj.k] ,d pj dk f}?kkr lehdj.k gS rFkk a, b, c, d okLrfod fu;r
la[;k,¡ gS ftlesa a  0 gSA
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djds ns[ksa

(i) 5 5 5 5

5 tksM+sa oxZ djsa 2 ls xq.kk djsa 4 ?kVk,¡

oxZ djsa 5 tksM+sa 4 ?kVk,¡ 2 ls xq.kk djsa

(5 + 5)2 = 100

(ii) x x x x

5 tksM+sa oxZ djsa 2 ls xq.kk djsa 4 ?kVk,¡

oxZ djsa 5 tksM+sa 4 ?kVk,¡ 2 ls xq.kk djsa

(x + 5)2

(iii) x x x x

3 ls xq.kk djsa 6 ?kVk,¡ 6 tksM+sa 3 ls Hkkx djsa

6 tksM+sa 3 ls xq.kk djsa 3 ls Hkkx djsa 6 ?kVk,¡

6 18
3
x
 

fn;s x;s chth; lehdj.k ls dFku cukuk

,d chth; lehdj.k 5x-2=10 ij fopkj djsaA bldk laHkkfor dFku fuEufyf[kr gks ldrk
gS&

fdlh la[;k dh ikap xqus vkSj 2 dk varj 10 gSA

mnkgj.k&3- 10
4
x x   dks xf.krh; dFku ds :i esa fyf[k,A

gy % fdlh la[;k esa mldk ,d pkSFkkbZ tksM+us ij tksM+ 10 gksrk gSA

djds ns[ksa
fuEufyf[kr chth; lehdj.k ds fy, dFku cukb,A

(i) 2x-3=42 (ii)  12x-3 = 105 (iii) 28
4

x
x




(iv) x+6=28 (v) 3x+3=15
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lehdj.k dk gy (Solution of Equation)

lehdj.k dk gy D;k gS bls le>us ds fy, fuEufyf[kr mnkgj.k dks ns[ksaA

x+2=7 esa

x=3 j[kus ij

3+27 lehdj.k lR; ugha gSA

x=4 j[kus ij

4+27 lehdj.k lR; ugha gSA

x=5 j[kus ij

5 + 2 7 lehdj.k lR; gS D;ksafd nksuksa i{k cjkcj gSaA

vr% x=5 dks lehdj.k dk ,d gy dgsaxs D;ksafd bl eku ds fy, lehdj.k lR; gSA

ge dg ldrs gSa fd fdlh lehdj.k esa pj ds LFkku ij tks la[;k j[kus ij
lehdj.k lR; jgrk gS] og eku lehdj.k dk gy gksrk gSA

lehdj.k ds xq.kèkeZ (Properties of Equation)

1- lehdj.k esa ^¾* fpg~u ds nksuksa vksj nks i{k gksrs gSaA

ck;k¡ i{k ¾ nk;k¡ i{k

2- lekurk ds pkj fu;e & a, b, c okLrfod la[;kvksa ds fy,

(i) ;fn a = b rc a + c = b + c
vFkkZr~ ;fn nks O;atd cjkcj gSa rc nksuksa i{kksa esa leku tksM+us ij ;ksxQy cjkcj
jgrk gSA

(ii) ;fn a = b rc a - c = b - c
vFkkZr~ ;fn nks O;atd cjkcj gSa rc nksukas i{kksa esa leku ?kVkus ij varj cjkcj
jgrk gSA

(iii) ;fn a = b rc ac = bc
vFkkZr~ ;fn nks O;atd cjkcj gSa rc nksukas i{kksa esa leku dk xq.kk djus ij Hkh
xq.kuQy cjkcj jgrk gSA

(iv) ;fn a = b rc c
b

c
a
 tgk¡  c 0

vFkkZr~ ;fn nks O;atd cjkcj gSa rc nksukas i{kksa esa leku dk Hkkx djus ij Hkh
HkkxQy cjkcj jgrk gSA

mnkgj.k&4- lehdj.k x - 7 = 3 dks gy dhft,A

gy % x - 7 = 3
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x - 7 + 7 = 3 + 7
x = 10 ¼lekurk ds fu;e ¼i½ ls nksuksa i{kksa esa 7 tksM+us ij &7 fujLr gks tkrk gSA½

mnkgj.k&5- lehdj.k 3x + 5 = 14  dks gy dhft,A

gy % 3x + 5 = 14
3x + 5 – 5 = 14 – 5 ¼lekurk ds fu;e ¼ii½ ls nksuksa i{kksa esa 5 ?kVkus ij 5 fujLr

gks tkrk gSA½

3x = 9

3 9
3 3
x
  ¼lekurk ds fu;e ¼iv½ ls 3 dk Hkkx djus ij 3 fujLr gks tkrk gSA½

   x = 3

mnkgj.k&6- lehdj.k 
4 5 15

3
x 

  dks gy dhft,A

gy %
4 5 15

3
x 



(4 5) 3 15 3
3

x 
    ¼lekurk ds fu;e ¼iii½ ls½

4x + 5 = 45

4x + 5 - 5 = 45 - 5 ¼lekurk ds fu;e ¼ii½ ls½

4x = 40

4 40
4 4
x
 ¼lekurk ds fu;e ¼iv½ ls½

x = 10

mnkgj.k&7- lehdj.k 4x - 2x - 5 = 4 + 6x + 3 dks gy dhft,A

gy % 4x - 2x - 5 = 4 + 6x + 3

2x - 5 = 7 + 6x  ¼leku inksa dks tksM+us ij½

2x - 5 - 6x = 7 + 6x - 6x ¼lekurk fu;e ¼ii½ ls½

- 4x - 5 = 7

- 4x - 5 + 5 = 7 + 5 ¦¼lekurk fu;e ¼i½ ls½

- 4x = 12

4 12
4 4
x


 
¼lekurk fu;e ¼iv½ ls½

x = -3
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iz'ukoyh & 5-1
1- uhps fn, fuEu dFkuksa ls lehdj.k cukb,A

(i) nks Øekxr la[;kvksa dk ;ksx 11 gSA

(ii) fVdsanz o rstjke dh vk;q dk ;ksx 30 gS tcfd fVdsanz dh vk;q rstjke dh
vk;q dh nqxquh gSA

(iii) ,d f=Hkqt dh ,d Hkqtk] nwljh Hkqtk dh nqxquh vkSj rhljh Hkqtk ds cjkcj
gSA Hkqtkvksa dk ;ksx 40 gSA

(iv) ,d vk;r dh yackbZ] mldh pkSM+kbZ ls 3 vfèkd gSA ml vk;r dk ifjeki
15 gSA

(v) jes'k] fnus'k o lrh'k ds ikl 2%3%4 ds vuqikr esa isafly gSA ;fn iasflyksa dh
dqy la[;k 18 gSA rc lehdj.k cukb,A

2- uhps fn, x, lehdj.kksa dks gy dhft,&

(i) 5x + 2 = 17 (ii) 5p + 1 = 24
(iii) 4x + 8x = 17x - 9 - 1 (iv) -7 + 3t - 9t = 12t - 5
(v) 3 (z-2) + 5z = 2 (vi) -2 + (x + 4) = 8x

3- fuEufyf[kr lehdj.kksa ds fy, dFku cukb,&

(i) x+3 = 27 (ii) 18
2
x x  (iii) 30

2
x

x




4- lehdj.kksa dks gy dhft,&

(i) 6 + (4 - m) = 8 (3m + 5) (ii) 2(k - 5) + 3k = k + 6

(iii) 5p + 4 (3 - 2p) = 2 + p - 10 (iv)
71

3 75
x
 

(v) 3
2m1

2
1mm 




 (vi) t
3
2

3
3t2

4
2t3







(vii)
1 1

2 5 3 4
x x
   (viii)

9 15
7 6

x
x




(ix) 5
2

y62
4y3 





lehdj.k ds vuqiz;ksx (Application of Equation)

fdlh lehdj.k dk mi;ksx ge xf.kr ds dbZ iz'uksa dks gy djus esa djrs gSa tSls&
,d vk;r dh yEckbZ] mldh pkSM+kbZ ls 11 vfèkd gSA ;fn vk;r dk ifjeki 110 lseh- gS
rc vk;r dh yackbZ ,oa pkSM+kbZ Kkr dhft,A blesa gesa ifjeki rks fn;k x;k gS fdarq vk;r
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dh yackbZ ,oa pkSM+kbZ fudkyus ds fy, gesa nh xbZ tkudkjh ls lacaèk tksM+uk gksxkA bl izdkj
ds iz'uksa dk gy ge lehdj.k dh lgk;rk ls Kkr djuk lh[ksaxsA

mnkgj.k&8- ,d vk;r dh yackbZ mldh pkSM+kbZ dh nksxquh ls 1 lseh- vfèkd gSA ;fn vk;r
dk ifjeki 110 lseh- gSA rc vk;r dh yackbZ ,oa pkSM+kbZ Kkr dhft,A

gy % ekuk fd vk;r dh pkSM+kbZ W lseh- gS

rc iz’ukuqlkj vk;r dh yackbZ ¾ (2W + 1) lseh-

fn;k gS vk;r dk ifjeki   ¾ 2 ¼ya- $ pkS-½

eku j[kus ij 110 = 2 (2w + 1 + w)
110 = 4w + 2 + 2w
110 = 6w + 2
110 - 2 = 6w + 2 – 2
108 = 6w

w = 6
108

¾ 18 lseh-

vk;r dh yackbZ (L) = 2 w + 1

   L = 2 × 18 + 1 = 37 lseh-

mnkgj.k&9- pkj Øekxr leiw.kkZad la[;k,¡ Kkr dhft,] ;fn izFke rhu la[;kvksa
dk ;ksx] pkSFkh la[;k ls 8 vfèkd gSA

gy % ekuk 2x ,d leiw.kkZad la[;k gS rc pkj Øekxr la[;k,¡

2x, 2x + 2, 2x + 4, 2x + 6
iz’ukuqlkj&

izFke rhu la[;kvksa dk ;ksx ¾ pkSFkh la[;k $ 8

2x + (2x + 2) + (2x + 4) = (2x + 6) + 8
2x + 2x + 2 + 2x + 4 = 2x + 6 + 8
6x + 6 = 2x + 14
6x + 6 - 2x = 2x + 14 - 2x
4x + 6 =  14
4x + 6 - 6  =  14 - 6
4x = 8

4 8
4 4
x
  x = 2

vr% os la[;k,¡ 4] 6] 8 rFkk 10 gksaxhA



108 xf.kr&9

mnkgj.k&10- ifjes; la[;k 
7
3

  ds nqxqus esa D;k tksM+sa ftlls 
3
7  izkIr gks\

gy % ifjes; la[;k 
7
3

  dk nqxquk gS 2 × 
7
3

  
 

 = 
14
3



ekuk 
14
3

  esa x tksM+us ij 
3
7  izkIr gksrk gSA rc&

14
3

  + x = 
3
7

7
3

3
314


 x

7 (-14 + 3x) = 3 × 3
[7 × (-14)] + (7 × 3x) = 9
(-98) + 21x = 9
-98 + 21x = 9
21x = 9 + 98
21x = 107

x = 
107
21

bl rjg] ifjes; la[;k 
7
3

  ds nqxqus esa 
107
21  tksM+us ij 

3
7  izkIr gksrk gSA

mnkgj.k&11- ;fn 13 ds rhu yxkrkj xq.ktksa dk ;ksx 390 gS] rks mUgsa Kkr dhft,A

gy % ekuk 13 dk ,d xq.kt 13x gS] rc vxyk xq.kt gksxk 13(x + 1) vkSj blls
vxyk xq.kt 13 (x + 2) gksxkA

13 ds rhu yxkrkj xq.ktksa dk ;ksx 390 gS] blfy,&

13x + 13(x + 1) + 13(x + 2) = 390
13x + 13x + 13 + 13x + 26 = 390

39x + 39 = 390
39x = 390 - 39
39x = 351

x =
351
39

0 13  13×2  13×3 .......... .......... 13x 13( +1)x  13( +2)x  
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x = 9

vr% 13 dk ,d xq.kt 13×9 = 117 gS] vxyk xq.kt 13×(9+1) = 130 gS vkSj
mlls vxyk xq.kt 13×(9+2) = 143 gSA

mnkgj.k&12- nks vadksa okyh fdlh la[;k esa nksuksa vadksa dk varj 3 gSA bl la[;k
esa] blds vadksa dks cnyus ls izkIr la[;k dks tksM+us ij 143 izkIr gksrk
gSA ngkbZ dk vad cM+k gSA la[;k Kkr dhft,A

gy % ekuk fd nks vadksa dh la[;k esa bdkbZ dk vad x gSA bdkbZ vkSj ngkbZ ds
vadksa dk varj 3 gS] blfy, ngkbZ dk vad = x + 3

blfy, nks vadksa okyh la[;k&

= 10 (x + 3) + x
= 10x + 30 + x
= 11x + 30

vc] bl la[;k ds vadksa dks vkil esa cny nsrs gSa] vFkkZr~ bdkbZ ds vad dks
ngkbZ ds vad dh txg vkSj ngkbZ ds vad dks bdkbZ ds vad dh txg ij
fy[ksa] rks izkIr la[;k = 10x + (x + 3)

= 10x + x + 3
= 11x + 3

bu nksuksa la[;kvksa dks tksM+us ij 143 izkIr gksrk gS] blfy,&

(11x + 30) + (11x + 3) = 143
11x + 30 + 11x + 3 = 143

22x + 33 = 143
22x = 143 - 33

x =
110
22

x = 5

blfy, bdkbZ dk vad = 5

rc ngkbZ dk vad = 5 + 3

= 8

blfy, la[;k = 85
mÙkj dh tk¡p%& la[;k 85 ds vad cnyus ij la[;k 58 feyrh gSA la[;k
85 vkSj la[;k 58 dks tksM+us ij la[;k 143 feyrh gSA

nks vadksa okyh ,d la[;k 43
gS rks bls ge fy[k ldrs gSa&

43 = (10×4) + 3

43 ds vad cnyus ij izkIr
la[;k 34 dks bl rjg ls
fy[k ldrs gSa&

34 = (10×3) + 4
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mnkgj.k&13- banzef.k vkSj lksgu dh orZeku vk;q dk vuqikr 4 % 5 gSA 8 o"kZ ds
ckn budh vk;q dk vuqikr 5 % 6 gksxkA nksuksa dh orZeku vk;q Kkr
dhft,A

gy % ekuk fd banzef.k dh orZeku vk;q 4x o"kZ vkSj lksgu dh orZeku vk;q 5x
o"kZ gSA

8 o"kZ ds ckn banzef.k dh vk;q = (4x + 8) o"kZ
8 o"kZ ds ckn lksgu dh vk;q = (5x + 8) o"kZ

iz'ukuqlkj] 8 o"kZ ds ckn budh vk;q dk vuqikr 5 % 6 gS] blfy,&

4 8
5 8

x
x



=
5
6

6 (4x + 8) = 5 (5x + 8)
(6×4x) + (6×8) = (5×5x) + (5×8)

24x + 48 = 25x + 40
24x + 48 - 40 = 25x

24x + 8 = 25x
8 = 25x - 24x
8 = x

blfy, banzef.k dh orZeku vk;q = 4x
= 4 × 8
= 32 o"kZ

vkSj] lksgu dh orZeku vk;q = 5x
= 5 × 8
= 40 o"kZ

mÙkj dh tk¡p& 8 o"kZ ds ckn banzef.k dh vk;q = 32 + 8 = 40 o"kZ

vkSj lksgu dh orZeku vk;q = 40 + 8 = 48 o"kZA

nksuksa dh vk;q dk vuqikr = 
40
48  = 

5
6

iz'ukoyh & 5-2
1- ,d f=Hkqt dk {ks=Qy 36 oxZehVj gS vkSj mlds vkèkkj dh eki 12 ehVj

gS rc mldh Å¡pkbZ Kkr dhft,A

2- ,d vk;r dh yackbZ mldh pkSM+kbZ ls 5 lseh vfèkd gSA mldk ifjeki pkSM+kbZ
dk ikap xquk gSA vk;r dh yackbZ ,oa pkSM+kbZ Kkr dhft,A

3- ;fn fdlh f=Hkqt dk ,d dks.k] nwljs dks.k ls 15º vfèkd gSA rhljk dks.k]
nwljs dks.k ds nqxqus ls 25º vfèkd gSA f=Hkqt ds rhuksa dks.k Kkr dhft,A
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4- rhu Øekxr fo"ke iw.kkZad la[;k,¡ Kkr dhft, ;fn muds ;ksx dk rhu
xquk eè;la[;k ds 8 xqus ls 5 vfèkd gSA

5- ;fn fdlh f=Hkqt dh ,d Hkqtk mlds ifjeki dk 4
1
] nwljh Hkqtk 7 lseh

rFkk rhljh Hkqtk ifjeki dk 5
2
 gS rc f=Hkqt dk ifjeki fdruk gS\

6- nks vadksa okyh la[;k ds vadksa dk ;ksx 8 gSA vadksa dk ijLij Øe cnyus
ij izkIr la[;k nh xbZ la[;k ls 18 vfèkd gSA og la[;k Kkr dhft,A

7- foeyk vkSj lfjrk dh vk;q esa 7%5 dk vuqikr gSA 4 o"kZ i'pkr~ mudh vk;q
dk vuqikr 4%3 gks tk;sxkA mudh vk;q Kkr dhft,A

8- vydk ,d la[;k lksprh gS] og mlesa 5 tksM+rh gSA blesa lksph xbZ la[;k
ds nqxqus dks iqu% tksM+dj 10 ?kVkrh gSA ?kVkus ij 40 izkIr gksrk gS] rks og
la[;k crkb,A

9- nks èkukRed iw.kkaZdksa dk varj 40 gSA bu iw.kkZadksa esa 2%3 dk vuqikr gSA ;s
iw.kkZad Kkr dhft,A

10- 5 ds rhu Øekxr xq.ktksa dk ;ksxQy 555 gSA rks ;s xq.kt Kkr dhft,A

11- jksfgr dh vk;q] iznhi dh vk;q ds nqxqus ls 5 o"kZ vfèkd gSA 6 o"kZ iwoZ iznhi
dh vk;q] jksfgr dh vk;q dh 1@3 FkhA rc nksuksa dh vk;q Kkr dhft,A

12- unh ds cgko dh fn'kk esa tkrh gqbZ ,d eksVj cksV nks rVh; uxjksa ds chp
dh nwjh ikap ?kaVs esa r; djrh gSA cgko ds foijhr eksVjcksV blh nwjh dks
N% ?kaVs esa r; djrh gSA ;fn tyèkkjk dh pky 2 fdeh@?kaVk gks] rks fLFkj
ty esa cksV dh pky Kkr dhft,A

geus lh[kk
1- ,d pj ds jSf[kd lehdj.kksa esa ,d gh pj dk iz;ksx gksrk gSA iz;ksx fd,

x, pj dh vf/kdre ?kkr 1 gksrh gSA

2- lehdj.k ds nksuksa i{kksa esa jSf[kd O;atd gks ldrs gSaA

3- ,d pj ,d ?kkr dk lehdj.k gS& ax + b = c ¼a, b, c okLrfod fu;r la[;k,¡
gSa o a  0 gS½

4- ,d pj dk f}?kkrh lehdj.k gS& ax2 + bx + c = d ¼a, b, c, d okLrfod fu;r
la[;k,¡ gSa o a  0 gS½

5- fdlh Hkh lehdj.k dks gy djus ls igys O;atdksa dks ljy djrs gSaA

6- lehdj.kksa dks ge lekurk ds fu;eksa ds vk/kkj ij ljy dj ldrs gSaA



112 xf.kr&9

06
la[;k,¡ cw>uk

vDlj tc ge la[;kvksa ij lafØ;k tSls tksM+] xq.kk vkfn djrs gSa rks gesa la[;k rFkk mlds
vadksa ds eku irk gksrs gSaA D;k gksxk vxj gesa la[;kvksa rFkk muds vadksa ds eku irk u gksa\

;fn gekjs ikl A, M, P, N, PQ, MN, ABC tSlh la[;k,¡ gksa ftudk izR;sd v{kj
fdlh ,d vad dks iznf'kZr djrk gks rks ge bu vadksa ds eku irk djus dh laHkkouk,¡ dSls
lksp ldrs gSa\

;fn ge Åij nh xbZ ,d vad dh la[;k A, M, P, N ds ckjs esa lkspsa rks ge tkurs
gSa fd ;s vad 0 ls ysdj 9 rd gks ldrs gSaA

;fn ge nks vadksa dh la[;k PQ rFkk MN ds ckjs esa lkspsa rks P, Q, M rFkk N Hkh 0 ls

9 ds chp gksaxsA PQ esa Q bdkbZ ds LFkku dk vad rFkk P ngkbZ ds LFkku dk vad gksxkA

vr% ;g la[;k okLro esa 10 P + Q gksxhA blh izdkj MN la[;k] 10 M + N ls O;Dr gksxhA

rhu vadksa dh la[;k tSls ABC dk eku 100 A + 10 B + C gksxkA

vc vki lc Hkh ,slh gh dqN la[;kvksa tSls& ML, XY, AB, PQM, XYZ dks muds LFkkuh;
eku ds vuqlkj iznf'kZr dhft,A dqN pkj vadksa dh la[;kvksa ds ckjs esa Hkh lksfp,A

djds ns[ksa

1- ;fn A = 3, B = 4, C = 5, D = 0  gks vkSj fdlh vad dk mi;ksx ,d ckj gh djsa rks buls
cuus okyh

(i) lcls cM+h la[;k dkSulh gksxh\

(ii) ABCD o ADBC esa ls dkSu lh la[;k cM+h gksxh\

(iii) lcls NksVh la[;k dkSu lh gksxh\ D;k og rhu vadh; gksxh ;k pkj vadh;\

(iv) DBAC dk eku fdruk gksxk\ ;s fdrus vadksa dh la[;k gksxh\

 2- ;fn A = 1, B = 2, C = 3, D = 4 gks rks

(i) AB × CD dk eku Kkr dhft,\ (ii) AB + CD fdruk gksxk\

la[;kvksa esa Hkh gS [ksy
[PLAYING WITH NUMBERS]

fp=&1
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06

lafØ;k ds lkFk la[;k cw>uk

bl tksM+ dks ns[ksa&

D;k vki blesa P vkSj Q dk eku Kkr dj ldrs gSa\

ge tkurs gSa fd P vkSj Q ds eku 0 ls 9 rd gks ldrs gSaA

vc P + P + P = QP

3 P = 10 Q +P ¼la[;k ds foLrkfjr :i ds vuqlkj½

2 P = 10 Q
P Q
5


bldk vFkZ gS P ,slk vad gS tks 5 ls foHkkftr gSA

;kus P flQZ 5 gks ldrk gSA

;fn P = 5 rks 
5
5

Q  ;k Q = 1

vc tk¡pus ij P + P + P = QP rks 5 + 5 + 5 = 15

mnkgj.k&1- PQ – QP = 27 gks rks P o Q D;k gksaxs\

gy % (10P + Q)  – (10Q + P) = 27

       10P + Q – 10Q – P = 27

            9P – 9Q = 27

           9 (P – Q) = 27

                 P – Q = 3

vr% P vkSj Q ds laHkkfor mÙkj fuEufyf[kr gks ldrs gSa&

;fn (i) P = 9 rks Q = 6 (ii) P = 8 rks Q = 5

(iii) P = 7 rks Q = 4 (iv) P = 6 rks Q = 3  ...... vkfn

bl izdkj gesa P o Q ds 7 fofHkUu eku izkIr gks jgs gSaA

djds ns[ksa
1-    AB

+ BA gks rks A, B ds eku D;k gSa\

    77

2- bl izdkj dqN vkSj loky cukb, ftuds ,d ls vf/kd mÙkj gksaA

P

P

       + P

         QP
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rhu vadksa okyh la[;k cw>uk

5Y1 – 23Y = 325 esa ‘Y’ dk eku D;k gksxk\

ck,¡ i{k dh la[;kvksa dks LFkkuh; eku ds :i esa fy[ksaA
(500 + 10Y + 1) – (200 + 30 + Y) = 325

501 – 230 + 10Y – Y = 325
                  271 + 9Y = 325

    9Y = 54  vr% Y = 6

xq.kk o Hkkx okyh lafØ;k,¡ cw>uk

mnkgj.k&2-    AB

× AB

ACC

gy % (10A + B) (10A+B) = 100A2 + 20 AB + B2.... (1)

xq.kuQy ACC = 100A + 10 C + C.... (2)

izR;sd bdkbZ dh rqyuk djus ij

(i) 100A2 = 100A  blfy, A = 1

(ii) 20AB = 10C   blfy, 2AB = C

(iii) B2 = C

(i), (ii)  vkSj (iii) ls feysxk &

A = 1,  B = 2, C=4,  vr% gekjk gy gksxk

mnkgj.k&3-  MN
×   3
LMN ¼tgk¡ LMN ,d rhu vadksa dh la[;k gS½

gy % 3 vkSj N ds xq.kk (3 × N) djus ls bdkbZ ds LFkku ij N feyrk gS ;g flQZ rHkh
laHko gS tc N = 0 ;k 5 gksA MN dk foLrkfjr :i (10M + N) gksxkA

(10M + N) dks 3 ls xq.kk djus ij& (10M + N) × 3

30M + 3N = 100 L + 10M + N .....(i)

;fn N = 5 gks rks

20M + 15 = 100L + 5

   12
× 12
 144
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20M = 100L – 10

2M = 10L – 1

M = 10L – 1

       2

0 ls 9 rd L ds fdlh Hkh eku ds fy, M dk mfpr eku laHko ugha gS vr% N=5

laHko ugha gSA ;kuh N = 0 gksxkA vr% lehdj.k&(i) esa N = 0 j[kus ij

30M = 100 L + 10 M

20M = 100 L

   M = 5L

pwafd M, L ds eku 0 ls 9 rd gh gks ldrs gSaA blfy, L ds dsoy nks eku laHko gSa]
0 vkSj 1 ¼D;ksa\½

L dk eku 0 j[kus ij M dk eku Hkh 0 gksxkA blls LMN ds rhuksa vad 0 gks tk,¡xsA

;g laHko ugha gSA blfy, L = 1 gksxk vkSj M = 5

vr% gekjk ewy iz'u gksxk

djds ns[ksa
1. 1B  B   = 96 gks rks ‘B’ dk eku Kkr dhft,A

2. 73M ÷ 8 = 9 N esa ‘M’ rFkk ‘N’ dk eku Kkr dhft,A

iz'ukoyh & 6-1

fuEufyf[kr lokyksa esa iz;qDr v{kjksa A, B, X, Y, Z, L, M, N ds eku Kkr dhft,A

  (i)

BA
33

12B
 (ii)

3XY
YY2
1018


(iii)

MN
6

MLN


(iv)

1Z
Z

7Z



  (v)

XX
6

YYY

461

 (vi)

2PQ
PQ1

Q18


(vii)

ML
6

LLL



gesa irk gS fd vad L, M vkSj N, 0 ls
9 rd dh iw.kZ la[;k gh gks ldrh gSA

   50
×   3
 150
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la[;kvksa dh igsyh

vkyksd vkSj usgk la[;kvksa dh igsyh cukdj ,d&nwljs ls iwN jgs Fks&

usgk % dksbZ Hkh rhu vad lkspks vkSj fy[kksA
eq>s er fn[kkuk vkSj 'kwU; u ysukA

vkyksd % fy[k fy, ¼dkWih ij 3] 2 vkSj 7 fy[krk gSA½

usgk % vc bu rhuksa vadksa ls cuus okyh lHkh nks vadksa dh la[;k,¡
fy[kksA

vkyksd % Bhd gSA 32, 27, 23, 72, 37 vkSj 73

usgk % vc nks vadksa okyh bu lHkh la[;kvksa dk tksM+ dj yksA

vkyksd % 32 + 27 + 23 + 72 + 37 + 73 = ...............

¼dkWih ij fy[kdj tksM+ djrk gSA½

usgk % bl tksM+ dks vxj rqe 22 ls Hkkx djks rks og iw.kZr% foHkkftr gksxk vkSj HkkxQy
rqEgkjs }kjk pqus x, vadksa dk tksM+ gksxkA

vkyksd % 264 ÷ 22 = 12 gk¡] Hkkx rks iwjk pyk x;kA
vc 3] 2 vkSj 7 dk tksM+ gqvk ¼3 $ 2 $ 7½ ¾ 12

vjs gk¡! ;g rqeus dSls irk yxk;k\ dgha rqeus ns[k rks ugha fy;k fd eSaus D;k
fy[kk\

usgk % ugha] ;g rks dksbZ Hkh 3 vad ys yks rks gksxkA eq>s rqEgkjs vad irk djus dh dksbZ
t:jr ugha gSA

djds ns[ksa
dksbZ Hkh ,d vad dh 3 la[;k,¡ pqudj usgk }kjk crkbZ xbZ fØ;k djsaA

D;k vkidks Hkh vkyksd dh rjg gh vadksa dk tksM+ feyk\

vkb, le>sa ,slk D;ksa gS

pqus gq, rhu vadksa dks ge a, b vkSj c dgas rks buls cuus okyh 2 vadksa dh la[;k,¡ gksaxh ab,

bc, ac, cb, ca vkSj ba

buds foLrkfjr #i gksaxs&

ab = 10a + b bc = 10b + c ac = 10a + c

cb = 10c + b ca = 10c + a ba = 10b + a

fp=&2
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bu lHkh dk tksM+ djus ij

= 10a + b + 10b + c + 10a + c + 10c + b + 10c + a + 10b + a

= 22a + 22b + 22c  = 22 (a + b + c)

;kus ;g tksM+ 22 dk xq.kt gS vkSj tksM+ esa 22 dk Hkkx nsus ij mÙkj vadksa dk tksM+

;kus a+b+c gh vkrk gSA

lkspsa ,oa ppkZ djsa
 1- dksbZ Hkh nks vadksa dh la[;k yhft,A vc blds vadkaas dk LFkku iyVdj ,d ubZ la[;k

izkIr dhft,A nksuksa la[;kvksa dks vkil esa tksfM+,A vc bldk ;ksx 11 ls iw.kZr%
foHkkftr gksxkA D;k vki irk yxk ldrs gSa ;g dSls gqvk\

 2- ,d rhu vadksa dh la[;k lksfp,A vc bu vadksa dks mYVs Øe esa j[krs gq, ubZ la[;k
izkIr dhft,A buesa ls izkIr NksVh la[;k dks cM+h la[;k esa ls ?kVkb,A D;k ;g la[;k

99 dk xq.kt gS\ D;ksa\

dkSu  gksrk  fdlls  foHkkftr

foHkkT;rk dh tk¡p&

D;k vkidks irk gS fd Hkktdksa 10, 5, 2, 3, 9 vkfn ls foHkkT;rk dh tk¡p fdl izdkj dh
tkrh gS\ vkSj ;s fdl izdkj dk;Z djrs gSa\ vkb, ns[krs gSa&

10 ls foHkkT;rk&

10 ls foHkkT;rk dh tk¡p djuk vU; la[;kvksa dh rqyuk esa ljy gSA 10 ds dqN xq.ktksa dks
nsf[k,&

10, 20, 30, 40, 50, ......................

rqyuk ds fy, dqN ,slh la[;k,¡ yhft, tks 10 dh xq.kt ugha gSaA tSls & 12, 25, 33,

46, 57, 64, 77, 89, .... bu la[;kvksa esa ge ;g ns[k ikrs gSa fd la[;k,¡ ftudh bdkbZ esa ‘0’

gS os 10 dh xq.kt gSa rFkk ftu la[;kvksa dh bdkbZ esa ‘0’ ugha gSa os 10 dh xq.kt ugha gSaA bl

fo’ys"k.k ls gesa 10 ls foHkkT;rk dh tk¡p dk fu;e izkIr gksrk gSA

vc ge ;g tkusaxs fd tk¡p dk ;g fu;e fdl rjg dk;Z djrk gS\ blds fy, gesa
LFkkuh; eku ds fu;eksa dk mi;ksx djuk gksxkA

dksbZ la[;k ----- cba yhft,A bls foLrkfjr #i esa fy[kus ij

.......... + 100c + 10b + a
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;gk¡ a bdkbZ dk vad] b ngkbZ dk vad vkSj c lSdM+s dk vad gSA ;gk¡ ^---* fcanq ;g

n’kkZrs gSa fd c ds ck;ha vksj vkSj Hkh vad gks ldrs gSaA

;gk¡ 10, 100, 1000 vkfn 10 ls foHkkT; gSa vr% 10b, 100c ..... Hkh 10 ls foHkkT; gksaxsA

nh gqbZ la[;k 10 ls foHkkT; gksxh] tc a = 0 gksxkA

Li"Vr% dksbZ la[;k 10 ls rHkh foHkkT; gksxh tc mlds bdkbZ dk vad 0 gksA

vc vki dqN la[;kvksa ds mnkgj.k nhft, tks 10 ls foHkkT; gSaA

5 ls foHkkT;rk % 5 ds dqN xq.ktksa dks nsf[k,&

5, 10, 15, 20, 25, 30, 35, 40, 45, 50.......

ge ns[krs gSa fd buesa bdkbZ ds vad dsoy 5 o 0 gSa tks ,dkarj Øe esa gSaA

blls gesa 5 ls foHkkT;rk dk ;g fu;e izkIr gksrk gS fd& ;fn fdlh la[;k dh

bdkbZ dk vad 5 ;k 0 gks] rks og la[;k 5 ls foHkkT; gksrh gSA vc bl fu;e dks Li"V :i

ls le>us ds fy, vki dksbZ la[;k ............ cba yhft,A

bls foLrkfjr #i esa fyf[k,A .......... 100c + 10b + a

;gk¡ a bdkbZ dk vad gS] b ngkbZ dk vad gS o c lSdM+s dk vad gS rFkk c ds ck;ha vksj

vkSj Hkh vad gks ldrs gSaA pwafd 10, 100 ..... 10 ls foHkkT; gSA vr% 10b, 100c........ Hkh 10 ls

foHkkT; gksaxsA ;s la[;k,¡ 5 ls Hkh foHkkT; gksaxhA (10 = 5  2)  vc ge dg ldrs gSa fd iwjh

la[;k 5 ls foHkkT; gksxh tc a ] 5 ls foHkkT; gks ;k 0 gksA

djds nsa[ksa

D;k 5 ls foHkkftr lHkh la[;k,¡ 10 ls Hkh foHkkT; gSa\ dkj.k Li"V dhft,A

2 ls foHkkT;rk% 2 dk xq.kt fuEufyf[kr gS&

2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ................. tks fd le la[;k,¡ gSaA

buds bdkbZ ds vad 2, 4, 6, 8, 0 gSaA

vr% ge dg ldrs gSa fd ;fn fdlh la[;k dk bdkbZ dk vad 0, 2, 4, 6, 8 gks rks og

la[;k 2 ls foHkkT; gksxhA
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vc ge bl fu;e dh tk¡p djsaxs blds fy, dksbZ la[;k ........cba yhft,A

bldk foLrkfjr #i fuEufyf[kr gS& ............. +100c+10b+a

;gk¡ bdkbZ dk vad a, ngkbZ dk vad b rFkk lSdM+s dk vad c gSA 10, 100 ...... 10 ls

foHkkT; gS tks 2 ls Hkh foHkkT; gS vr% 10b, 100c...... Hkh 2 ls foHkkT; gksaxsA vc ;fn nh gqbZ

la[;k 2 ls foHkkT; gS rks a dks Hkh 2 ls foHkkT; gksuk pkfg,A ysfdu ;g rHkh laHko gS tc

a = 0,2, 4, 6, 8 gksA

9 vkSj 3 ls foHkkT;rk

vkius 10, 5, o 2 dh foHkkT;rk dh tk¡p ds fu;eksa dks ns[kkA D;k buds fu;eksa esa vkius dksbZ
fo’ks"k ckr ns[kh\ buesa nh gqbZ la[;k ds bdkbZ ds vadksa ds vk/kkj ij gh mudh foHkkT;rk dk
fu.kZ; gks tkrk gSA

9 vkSj 3 dh foHkkT;rk ds fu;e buls fHkUu gSaA dksbZ la[;k 3429 yhft,A bldk
foLrkfjr #i fuEufyf[kr gS%&

31000 + 4100 + 210 + 91

bls fuEufyf[kr #i esa fy[k ldrs gSa&

3(999 + 1) + 4(99 + 1) + 2(9+1) + 91

= 3999 + 499 + 29 + (3 + 4 + 2 + 9)

= 9 (3 × 111 + 4 × 11 + 2 × 1) + (3 + 4 + 2 + 9)

ge ns[krs gSa fd nh xbZ la[;k 9 ;k 3 ls rHkh foHkkT; gksxh tc (3+4+2+9) la[;k Øe'k% 9

;k 3 ls foHkkT; gksA

;gk¡ 3 + 4 + 2 + 9 = 18  tks fd 9 o 3 nksukas ls foHkkT; gSA

vc ,d vU; mnkgj.k ij fopkj dhft,&

la[;k 3579 yhft, bldk foLrkfjr #i fuEufyf[kr gS&

31000+5100+710+91

bls fuEufyf[kr #i esa fy[k ldrs gSa&

3(999+1)+5(99+1)+7(9+1)+91

= 3999+599+79+(3+5+7+9)

blesa 3+5+7+9 = 24 gS tks 9 ls foHkkT; ugha gS fdarq 3 ls foHkkT; gSA ;fn dksbZ la[;k
abcd gS] rks mldk foLrkfjr :i gksxk&
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1000a + 100b + 10 c + d = 999a + 99b + 9c + (a + b + c + d)
= 9 (111a + 11b + c ) + (a + b + c + d)

9 vkSj 3 ls foHkkT;

vr% 9 ;k 3 dh foHkkT;rk rHkh laHko gS] tc ml 4 vad dh la[;k ds lHkh vadksa dk
;ksx (a + b + c + d) Øe'k% 9 ;k 3 ls foHkkT; gksA

(i) ,d la[;k 9 ls foHkkT; gksrh gS ;fn blds vadksa dk ;ksx 9 ls foHkkT; gksA

(ii) ,d la[;k 3 ls foHkkT; gksrh gS ;fn mlds vadksa dk ;ksx 3 ls foHkkT; gksA

6 ls foHkkT;rk dh tk¡p&

ge tkurs gSa fd dksbZ Hkh la[;k ;fn 6 ls foHkkT; gksxh rks og 6 ds vHkkT; xq.ku[k.M ¼Prime
Factors½ ;kuh 2 vkSj 3 ls Hkh foHkkT; gksxhA

blfy, 6 ls foHkkT;rk dh tk¡p djus ds fy, ml la[;k dh foHkkT;rk 2 vkSj 3 ls
tk¡puh iM+sxhA

2 vkSj 3 ls foHkkT;rk ds fu;e ;kn djsa&

2 ls foHkkT; gksus ds fy, la[;k dk bdkbZ dk vad le la[;k gksuh pkfg,A

3 ls foHkkT; gksus ds fy, la[;k ds lHkh vadksa dk tksM+ 3 ls foHkkT; gksuk pkfg,A

tSls&^1248 la[;k ysaA

1248 dk bdkbZ vad 8 gS] ;kfu 1248] 2 ls foHkkT; gS vkSj 1248 ds pkjksa vadksa dk
tksM+ 1 + 2 + 4 + 8 = 15 gS tks 3 ls foHkkT; gSA

vr% 1248] 6 ls foHkkT; gksxhA

7 vkSj 11 ls foHkkT;rk

7 ls foHkkT;rk dh tk¡p&

91 dks 7 ls Hkkx djsaA D;k 91 esa 7 dk iwjk Hkkx pyk tkrk gS\ D;k Hkkx djus ij 'ks"kQy
'kwU; gS\ ;fn gk¡ rks D;k 91] 7 ls foHkkT; gS\

gk¡] 91] 7 ls foHkkT; gSA geus ;g dSls tkuk\ ;fn gesa fdlh la[;k dh 7 ls
foHkkT;rk dh tk¡p djuh gS rc ge la[;k dks 7 ls Hkkx djrs gSaA ;fn 'ks"kQy 'kwU; gks tk,
rks og la[;k 7 ls foHkkT; gksrh gSA nks vadksa okyh la[;kvksa dh foHkkT;rk dh tk¡p Hkkx ls
gh djrs gSaA ijarq D;k rhu ;k mlls vf/kd vadksa okyh la[;kvksa dh Hkh foHkkT;rk dh tk¡p
mlh izfØ;k ls djrs gSa\ ;k dksbZ vkSj Hkh rjhdk gS\

7 ls foHkkT;rk dh tk¡p ds dbZ rjhds gSaA ge muesa ls dqN rjhdksa dh enn ls
foHkkT;rk tk¡psaxsA

,d 3 vadksa dh la[;k abc ysaA
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mldk foLrkfjr :i gksxk& 100a + 10b + c

100a + 10b + c = 98a + 7b + (2a + 3b + c)

bls ,sls fy[krs gSa rkfd 7 xq.ku[k.M ¼Common Factor½ fn[ksa&

7 (14a + b) + (2a + 3b + c)

;gk¡ 7 (14a + b) rks 7 ls foHkkT; gS ghA vc ;fn (2a + 3b + c) ] 7 ls foHkkT; gks]
rks gh la[;k abc, 7 ls foHkkT; gksxhA

djds ns[ksa
Åij crk, x, rjhds ls fuEufyf[kr la[;kvksa dh 7 ls foHkkT;rk tk¡ps&

373] 644] 343] 861

vc dqN vkSj 3 vadksa dh la[;k,¡ lksfp, vkSj 7 ls foHkkT;rk dh tk¡p dhft,A

rhu vadksa ls cM+h la[;k dh 7 ls foHkkT;rk tk¡pus ds fy, dqN vkSj Hkh rjhds gSaA
vkb,] ,d rjhdk vkSj ns[ksa&

364847 dks 7 ls Hkkx nsa

    36484 | 7

    36484
       (7×2)–    14
 36470   

    3647 | 0

    3647
          (0×2)–    0
 3647   

    364 | 7

    364
            (7×2)–14
 350   

bl iwjh izfØ;k dks ns[kus esa ;g ckr lkeus vkrh
gS fd la[;k ds bdkbZ vad dk nqxquk fd;k x;k gS
vkSj ml vad dks NksM+dj cph la[;k esa vad ds
nqxqus dks ?kVk;k x;k gSA
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    35 | 0

    35
              (0×2)–0
 35

 35] 7 ls foHkkT; gS] vr% 364847 Hkh 7 ls foHkkT; gSA

11 ls foHkkT;rk dh tk¡p&

dksbZ la[;k abcd ysaA bldk foLrkfjr :i gS& (1000 a + 100 b + 10c + d)

bldks ,sls Hkh fy[k ldrs gSa&

(1001 – 1) a + (99 + 1) b + (11 – 1) c + d

bls bl rjg fy[krs gSa rkfd 11 ,d xq.ku[k.M dh rjg fn[kkbZ ns&

11 (91a + 9b + c ) – (a – b + c – d)

11 (91 a + 9b + c) rks 11 ls foHkkT; gS ghA

;fn a – b + c – d, 0 gks ;k 11 ls foHkkT; gks] rks iwjh la[;k abcd Hkh 11 ls foHkkftr
gksxhA

vr% fu;e gS fd 4 vadksa dh la[;k ds le LFkku ij fLFkr vadksa ds tksM+ o fo"ke LFkku
ij fLFkr vadksa ds tksM+ esa varj ;fn 11 ls foHkkT; gS vFkok 0 gS rks la[;k 11 ls foHkkT;
gSA

la[;k 124575 ds fy, tk¡p djrs gSa&

   
1 2 4 5 7 5

123456

1 2 4 5 7 5

le LFkku ds vad

fo"ke LFkku ds vad

varj ¾ ¼fo"ke LFkku ds vadksa dk ;ksx½ & ¼le LFkku ds vadksa dk ;ksx½

¾ ¼5 $ 5 $ 2½ & ¼7 $ 4 $ 1½

¾ 12 & 12

¾ 0

varj 'kwU; gS] vr% la[;k 11 ls foHkkT; gSA

;gk¡ varj ysus dk vFkZ
cM+s ;ksx esa ls NksVs ;ksx
dks ?kVkuk gSA
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djds ns[ksa
la[;k 19151 dh 11 ls foHkkT;rk tk¡psaA

blh rjg 13 dh foHkkT;rk irk djus ds jkspd fu;e gSA lkspsa vkSj nksLrksa
ls ppkZ djds [kkstus dh dksf'k'k djsaA

djds ns[ksa

 1- D;k 3 ls foHkkftr gksus okyh lHkh la[;k,¡ 9 ls foHkkT; gSa\ D;ksa vFkok D;ksa ugha\

 2- dksbZ Hkh ,d ,slh la[;k pquks tks 6 ls iw.kZr% foHkkftr gksA blh la[;k dks 2 rFkk 3

ls foHkkftr djds ns[kksA D;k ;g la[;k 2 rFkk 3 nksuksa la[;kvkaas ls foHkkftr gS\ 6
ls foHkkT;rk fu;e ds ckjs esa vki D;k dg ldrs gSa\

 3- pkj vadksa 2, 5, 4 vkSj 7 ls cuus okyh os la[;k,¡ crkvks tks 15 ls iw.kZr% foHkkftr gSaA

15 ls Hkkx fn, fcuk vki ;g dSls irk djsaxs dh bues ls dkSu&lh la[;k,¡ 15 ls
foHkkftr gksaxhA ¼foHkkT;rk fu;eksa dk iz;ksx dhft,A½

 4- ,slh lcls NksVh la[;k [kkstsa tks 7 vkSj 11] nksuksa ls foHkkftr gksA

iz'ukoyh & 6-2

1- fuEufyf[kr esa ls dkSu&lh la[;k,¡ 5 vkSj 10 dh xq.kt gSa\

316, 9560, 205, 311, 800, 7936

2- nks vadksa okyh ,d ,slh la[;k tks 3 ls foHkkT; gS mldk bdkbZ dk vad 8 gS rks ngkbZ
ds vad D;k&D;k gks ldrs gSa\

3- la[;k 35P, 5 dk ,d xq.kt gS rks P dk eku crkb,A

4- 6A 3B, 9 ls foHkkftr ,d la[;k gSA A rFkk B ds eku Kkr dhft,A

5- fuEufyf[kr la[;kvksa esa 7 ls foHkkT;rk dh tk¡p djsa&

(i) 672 (ii) 905 (iii) 2205 (iv) 9751

6- fuEufyf[kr la[;kvksa esa 11 ls foHkkT;rk dh tk¡p djsa&

(i) 913 (ii) 987 (iii) 3729 (iv) 198

7- fuEufyf[kr la[;kvksa esa 13 ls foHkkT;rk dh tk¡p djsa&

(i) 169 (ii) 2197 (iii) 3146 (iv) 5280
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geus lh[kk
1- ge la[;kvksa dks O;kid :i esa fy[k ldrs gSa] tSls nks vad dh la[;k ab dks 10a+b]

3 vad dh la[;k abc dks 100a + 10b + c vkfnA

2- ge igsfy;ksa ;k la[;k [ksyksa dks gy djus esa] la[;kvksa ds O;kid :i dh lgk;rk
ysrs gSaA

3- fdlh la[;k dh 2] 3] 5] 6] 7] 9 o 11 ls foHkkT;rk dk fu;e tkukA



vkvks okf.kT; xf.kr dk bfrgkl tkusa-----

v/;;u dh lqfo/kk dh n`f"V ls xf.kr ds ftl fgLls dks ge okf.kT; xf.kr ds 'kh"kZd ds varxZr bl iqLrd esa 'kkfey dj
jgs gSa og blh uke ls tkuk tkrk jgk gks ;g t:jh ugha gSA ge tc nqfu;k ds bfrgkl ds iUus iyVrs gSa rks ;g irk pyrk
gS fd xf.kr fdlh u fdlh :Ik esa le; ds gj [kaM esa mifLFkr jgk gSA pkgs og jgus ds fy, ?kj cukus] pkgs [ksrh ds fy, tehu
rS;kj djus] pkgs thou fuokZg ds fy, phtksa ds vknku&iznku djus ls lacaf/kr jgk gks] xf.kr yksd thou esa ges'kk mifLFkr jgk
gSA

euq"; viuh t:jr dh gj pht u gh [kqn cuk ldrk] u gh iSnk dj ldrk gS] mls viuh t:jrksa ds fy, nwljksa ij
fuHkZj jguk gh iM+rk gSA iqjkus le; esa Hkh Je ;k oLrq ds cnys Je ;k oLrq dk vknku&iznku gqvk djrk FkkA bldk mnkgj.k
vkt Hkh nwj&njkt ds xkoksa esa ns[kus dks fey tk,xk tgk¡ dbZ NksVs&NksVs fdlku feydj ckjh&ckjh ls ,d nwljs ds [ksr tksrrs
gSaA Je ds cnys vukt dk izpyu rks vHkh Hkh tkjh gSA vjc dh dgkfu;ksa esa lkSnkxjksa dk ftØ ckj&ckj vkrk gS] Hkkjr esa O;kikj
djus iqrZxkfy;ksa vkSj vaxztksa dk vkuk rks vHkh pkj&ik¡p lfn;ksa iqjkuh ckr gSA

xf.kr ds bfrgkl ij n`f"V Mkysa rks ,sls dbZ izek.k feyrs gSa ftuesa ysu&nsu ds fy, xf.kr dk mi;ksx fn[kkbZ iM+rk
gSA ;gk¡ vkids fy, nks mnkgj.k fn, tk jgs gSaA

lu~ 1881 esa is'kkoj ftys ds Hk{kkyh xk¡o esa [kqnkbZ ls dqN gLr fyfi;k¡ izkIr gqbZaA ;s izkphu 'kkjnk fyfi esa fy[kh xbZ
gSaA bu gLrfyfi;ksa ds rhu Hkkx Øe'k% lu~ 1927 vkSj 1933 esa dydÙks ds Hkkjrh; iqjkrRo foHkkx ls izdkf'kr gq,A MkW- gksuZy
(Hoernel) us bu gLrfyfi;ksa ij rhu ys[k fy[ks gSaA

bu gLrfyfi;ksa dh fo"k; oLrqvksa esa lqo.kZ xf.kr] vk;&O;; rFkk gkfu&ykHk ij Hkh lkexzh fy[kh xbZ gSA fo}kuksa dk
vuqeku gS fd ;s gLrfyfi;ka rhljh ;k pkSFkh 'krkCnh bZ- dh gSaA MkW- gksuZy ds ys[k esa C;kt ij dqN iz'uksa dk mYys[k gSA muesa
ls ,d iz'u gS&

^^rhu O;kikfj;ksa esa ls ,d ds ikl 7 ?kksMs+ gSa] nwljs ds ikl 9 [kPpj vkSj rhljs ds ikl 10 Å¡V gSaA muesa ls izR;sd bl 'krZ
ij rhu Ik'kq ns nsrk gS fd bu i'kqvksa dks rhuksa esa bl izdkj cjkcj&cjkcj ck¡Vk tk, fd var esa rhuksa dh laifRr leku gks tk,A izR;sd
O;kikjh dh ekSfyd laifRr fdruh Fkh vkSj izR;sd i'kq dk D;k ewY; Fkk\**

12 oha 'krkCnh ds iwokZ)Z esa HkkLdj dks xf.kr ds fo'ks"k O;fDr ds #i esa tkuk tkrk gSA budk tUe lu~ 1114 bZ-dks gqvk
FkkA ;s mTtSu os/k'kkyk ds funs'kd FksA budk xzaFk ßyhykorhÞ fo'o izfl) gSA bl xzaFk dk Qkjlh vuqokn 1587 esa vCnqy QSth
us fd;k Fkk rFkk vaxzsth vuqokn lu~ 1816 esa Vsyj (Taylor)  us fd;k FkkA ;g vuqokn 1827 esa dydRrs esa NikA xf.kr ds bl
xzaFk yhykorh esa xf.kr dh fofHkUu bdkbZ;ksa ij ckr dh xbZ gS] ftuesa eq[; #i ls iw.kkZad vkSj fHkUu] C;kt] Jsf.k;k¡ vkSj Jsf.k;k¡
Øep; vkfn ds lkFk O;kikj xf.kr dk mYys[k Hkh feyrk gSA

;s tkudkfj;k¡ vyx&vyx xzaFkksa ls ladfyr dj izLrqr dh xbZ gSaA f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls okf.kT; xf.kr ds laca/k esa
vkSj Hkh tkudkfj;k¡ izkIr dj ldrs gSaA

okf.kT; xf.kr

bdkbZ & 3

C  MOMMERCIAL ATHEMATICS
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07
tc ge ,d tSlh nks jkf'k;ksa dh rqyuk ds ckjs esa ckr djrs gSa rks gekjs
lkeus lcls igys vuqikr vkSj lekuqikr ds mnkgj.k vkrs gSaA vuqikr
D;k gS\ D;k lekuqikr] vuqikr ls vyx gS\ bUgsa le>us ds fy, vkb,
dqN mnkgj.k ns[krs gSaA

d{kk ds lHkh cPps vius ckfy'r ¼fcÙkk½ ls viuh ,M+h ls ?kqVus rd
dh yEckbZ uki jgs FksA

uhye & esjh ,M+h ls ?kqVus rd dh yEckbZ rks 2 ckfy'r 4 vaxqy gSA

fdj.k & esjh Hkh ;g yEckbZ 2 ckfy'r 4 vaxqy gSA

fQj ,d&,d djds lHkh cPps dgus yxs gekjh Hkh ,M+h ls ?kqVus rd dh
yEckbZ 2 ckfy'r 4 vaxqy gSA

vki Hkh viuh ckfy'r ls viuh ,M+h ls ?kqVus rd dh yEckbZ ukfi,A

D;k ge dg ldrs gSa fd ckfy'r dh yEckbZ vkSj ,M+h ls ?kqVus rd dh yEckbZ dk
vuqikr fuf'pr gS\

,d vkSj uikbZ

fQj ekgh us dgk vc ge gkFk dh yEckbZ ¼daèks ls dykbZ rd½ ckfy'r ls uki
dj ns[krs gSaA

lkSjHk & ;g yEckbZ Hkh rks 2 ckfy'r 4 vaxqy gSA

ekgh & esjh Hkh ;gh vkbZA

lHkh cPpksa dh da/ks ls dykbZ rd dh uki 2 ckfy'r 4 vaxqy vkbZA

vki Hkh uki dj ns[ksaA ge dg ldrs gSa fd ckfy'r dh yEckbZ vkSj gkFk dh
yEckbZ dk vuqikr Hkh fuf'pr gSA

ge ;g Hkh ns[krs gSa fd ckfy'r o ,M+h ls ?kqVus rd dh yEckbZ dk vuqikr
vkSj ckfy'r o dykbZ ls da/ks rd dh yEckbZ dk vuqikr leku gS] ge bUgsa
lekuqikrh dgsaxsA

jkf'k;ksa dh rqyuk
[COMPARING QUANTITY]
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07

;g Hkh ns[ksa

blh izdkj ;fn ,d cSx esa 3 dkyh o 9 lQsn xsansa gSa rks ge dg ldrs gSa fd&

1- dkyh xsanksa dh la[;k] lQsn xsanksa dh la[;k dh ,d frgkbZ 
1
3
     gSA

2- lQsn xsanksa dh la[;k dkyh xsanksa dh la[;k dh frxquh gSaA

    dkyh xsansa %    lQsn xsansa

3 % 9
1 % 3

blh izdkj ;fn dsys ds ikS/ks dh Å¡pkbZ 20 lseh- o vke ds ikS/ks dh Å¡pkbZ 60 lseh- gks rks
mudk vuqikr gksxk&

dsys ds ikS/ks dh Å¡pkbZ % vke ds ikS/ks dh Å¡pkbZ
20 % 60
1 % 3

;g ogh vuqikr gS tks dkyh xsanksa o lQsn xsanksa ds chp dk FkkA vr% ;g lekuqikrh gSA

lkspsa ,oa ppkZ djsa
vius vkl&ikl ls dksbZ 5 mnkgj.k crkb, tgk¡ oLrqvksa dh la[;kvksa ds fuf'pr vuqikr
;k lekuqikr feyrs gksaA

jsgkuk d{kk vkBoha vkSj Qjhnk d{kk uoha esa i<+rh gSaA nksuksa dks vkt viuh&viuh
d{kk esa xf.kr fo"k; dk ifj.kke crk;k x;k gSA jsgkuk vkSj Qjhnk us ?kj tkdj viuh eEeh
dks viuk&viuk ifj.kke crk;kA

jsgkuk % eEeh eq>s xf.kr esa 100 esa ls 80 vad izkIr gq, gSaA

eEeh % vPNk! vkSj Qjhnk rqEgsa\

Qjhnk % eq>s 150 esa ls 110 vad izkIr gq, gSaA

jsgkuk % vjs! nhnh dk ifj.kke rks eq>ls Hkh vPNk gSA

eEeh % dSls\

jsgkuk % nhnh dks eq>ls T;knk vad izkIr gq, gSa] blfy, nhnh dk ifj.kke
eq>ls vPNk gSA

Qjhnk % vjs gk¡! eq>s rks 110 vad izkIr gq, gSa vkSj jsgkuk dks rks 80 vad gh
feys gSaA
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eEeh % ysfdu Qjhnk] jsgkuk dks rks 100 esa ls 80 vad feys gSa vkSj rqEgsa rks 150 esa ls 110
vad feys gSa] rks rqeus ;g dSls irk yxk;k fd rqEgkjk ifj.kke jsgkuk ls T;knk
vPNk gS\

Qjhnk % eEeh] eSaus ,sls fd;kA

jsgkuk dks feys & 80 vad

vkSj eq>s feys & 110 vad

fQj eSaus 110 esa ls 80 dks ?kVk;kA

110 & 80 ¾ 30

rks eq>s jsgkuk ls 30 vad vf/kd feys gSa] blfy, esjk ifj.kke jsgkuk ls vPNk gSA

eEeh % ysfdu rqe nksuksa ds iw.kkZad rks vyx&vyx gSa] blfy, ge ;g ugha dg ldrs fd
fdldk ifj.kke vPNk gSA tks&tks vad feys gSa mUgsa ge dqy vadksa ds vuqikr esa
ns[ksa rks dg ldrs gSa&

jsgkuk dks vad feys& 
80 8 4

100 10 5
   vkSj

Qjhnk dks vad feys& 
110 11
150 15



vc ge nksuksa dh rqyuk djus ds fy, gj dks leku djsaxs rks

jsgkuk ds vad& 
4 3 12
5 3 15
   ;kuh 15 esa ls 12

Qjhnk ds vad& 
11
15  ;kuh 15 esa ls 11

pwafd 
12 11
15 15

  rks jsgkuk dk ifj.kke T;knk vPNk gSA

Qjhnk % D;k bls fdlh vkSj rjhds ls Hkh dj ldrs gSa\

eEeh % gk¡! bls ge izfr'kr ds }kjk Hkh dj ldrs gSaA

izfr'kr D;k gS\

izfr'kr jkf'k;ksa dh rqyuk dk ,d vyx rjhdk gSA tc ge izfr'kr (%) ds vk/kkj ij rqyuk
djrs gSa rks dqy jkf'k dks lkS eku ysrs gSaA

tSls ,d cSx esa 12 xsan esa ls 3 dkyh o 9 lQsn gS rks dkyh xsan dk izfr'kr

3 100 25%
12
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lQsn xsan dk izfr'kr 
9 100

12
  = 75%

rks ge dg ldrs gSa fd cSx esa 25% dkyh o 75% lQsn xsansa gSaA

izfr'kr dk vFkZ izfr lkS ls gS] bls *%* fpà ls iznf'kZr djrs gSaA

lkspsa ,oa ppkZ djsa
fuEufyf[kr mnkgj.kksa dks /;ku ls nsf[k, vkSj ppkZ dhft, fd izR;sd ds fy, vuqikr ,oa
izfr'kr esa dkSu&lh fof/k vfèkd mi;qDr gS\

1- bMyh ds feJ.k esa gksrk gS&

1
3  mM+n dh nky 33-3% mM+n dh nky

2
3 pkoy  66-6% pkoy

2- d{kk esa cPpksa dh la[;k gS&

yM+fd;k¡ % yM+ds 60% yM+fd;k¡

   3  %   2 40% yM+ds

izfr'kr dk vuqiz;ksx (Application of Percentage)

cV~Vk

nhid dks vius Ldwy ds fy, dqN lkeku [kjhnuk gSaA

og cktkj x;kA mlus ns[kk fd LVs'kujh dh nqdku ds ckgj fy[kk
gqvk Fkk] izR;sd oLrq dh [kjhn ij 6 izfr'kr dh NwVA

nhid us ml nqdku ls ,d iSdsV iSafly dk [kjhnk vkSj nqdkunkj
ls iwNk fd bl ,d iSdsV ds fdrus #i;s gq,\

nqdkunkj % ;g 50 #i;s dk gS ysfdu 6% dh NwV gksus ds dkj.k rqEgsa 47
#i;s nsus gksaxsA

nhid % vPNk! ;g dSls irk yxk;k\

nqdkunkj % NwV ;k cV~Vk oLrq ds fu/kkZfjr ewY; ¼vafdr ewY;½ ij gksrk gS blfy,
NwV dh jkf'k dks mlls ?kVkdj oLrq csprs gSa ftlls oLrq ds cspus
dk ewY; mlds fu/kkZfjr ;k vafdr ewY; ls de gks tkrk gSA

cV~Vk vFkok NwV ¾ vafdr ewY; & foØ; ewY;

cV~Vs dh nj izfr'kr esa O;Dr dh tkrh gS vkSj lnSo vafdr ewY; ij gh Kkr dh tkrh gSA
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mnkgj.k&1- ,d 'kVZ dh dher 300 #- gS vkSj nqdkunkj mls 20% NwV ij csprk gS rks
'kVZ ij cV~Vk o foØ; ewY; Kkr dhft,\

gy % vafdr ewY; ¾ 300 #-] NwV ¼cV~Vs½ dh nj ¾ 20%

100 #- vafdr ewY; ij 20 #- cV~Vk gS]

rks 1 #- vafdr ewY; ij cV~Vk gksxk 
20

100  #-

300 #- ij cV~Vk ¾
20 300

100
 #- ¾ 60 #-

foØ; ewY; ¾ 300 & 60 ¾ 240 #i;s

mnkgj.k&2- ,d fdrkc 10% dh NwV ij 45 #i;s esa csph xbZA fdrkc ij fdruk ewY;
Nik gksxk\

gy % 10 #- dh NwV 100 #- vafdr ewY; ij

mldk foØ; ewY; 100 & 10 ¾ 90 #-

rqyuk djus ij& foØ; ewY; & vafdr ewY;
90 & 100
45 & \

tc fdrkc 90 #- esa csph tkrh rks mldk vafdr ewY; 100 #- gksrk

rks] 1 #- esa csps tkus ij vafdr ewY; 
100
90  #- gksrkA

;fn 45 #- esa csph xbZ rc vafdr ewY; gksxk& 
100 45 50
90

   #-

vr% fdrkc ij Nik ewY; 50 #- gksxkA

djds ns[ksa
 1- 800 #- ewY; dh ,d lkM+h 15% cV~Vs ij csph tkrh gSA lkM+h dk foØ; ewY; Kkr

dhft,\

 2- lsy ds nkSjku ,d nqdku lHkh oLrqvksa ds vafdr ewY; ij 15% cV~Vk nsrh gSA 1]750
#i;s vafdr ewY; okys ,d thal vkSj 650 #i;s vafdr ewY; okys ,d deht dks
[kjhnus ds fy, fdlh xzkgd dks fdruk Hkqxrku djuk iM+sxk\

 3- ekgh ,d tksM+h twrs fdlh lsy ls [kjhndj yk;k ftl ij fn, x, cV~Vs dh nj
20% FkhA ;fn mlds }kjk Hkqxrku dh xbZ jkf'k 1]200 #i;s gS rks twrs dk vafdr
ewY; Kkr dhft,A
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fcØh dj (Sales Tax)

euh"k o lkfgy us nqdku ls dqN lkeku [kjhnkA nqdkunkj us mUgsa fcy fn;kA os
nksuksa ml fcy dks /;ku ls ns[kus yxsA

fcy

fcy la[;k % 27 fnukad % 13-02-95

uke & euh"k

Ø-la- oLrq ek=k  nj  jkf'k

1- lkcqu 10 19 190

2- VwFkisLV 1 40 40

3- ukfj ; y  r sy   (200 ml.) 2 85 170

dqy ;ksx & & 400

fcØh dj 5% 20

dqy 420

lkfgy % ;s fcØh dj (Sales Tax) D;k gksrk gS\

euh"k % fdlh oLrq ds foØ; ewY; ij ljdkj }kjk fy, tkus okys dj dks fcØh dj dgrs
gSaA

mnkgj.k&3- jktu us ,d dwyj 8% fcØh dj lfgr 2]700 #i;s esa [kjhnkA fcØh dj
ds tqM+us ls igys dk dwyj dk ewY; Kkr dhft,A

gy % 8% fcØh dj dk vFkZ gS fd ;fn fcØh dj jfgr ewY; 100 #i;s gS rks fcØh dj
lfgr ewY; 108 #i;s gSA

vc ;fn fcØh dj lfgr ewY; 108 #- gS rks okLrfod ewY; 100 #i;s gSA

vr% tc fcØh dj lfgr ewY; 2]700 #- gS rks okLrfod ewY;

100 2,700
108

 

¾ 2]500 #i;s

djds ns[ksa
 1- tc Hkh vki vius ifjokj ds lkFk [kjhnkjh ds fy, cktkj tkrs gSa] rks fcy ysrs

le; nqdkunkj vkils fdu&fdu oLrqvksa dh [kjhnkjh ij fcØh dj ysrk gS mldh
lwph cuk,¡A ckn esa viuh d{kk esa lkfFk;ksa ls ppkZ djsaA
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 2- vki cktkj esa dksbZ lkeku [kjhnus tkrs gSaA ;fn ml lkeku ij 10% dh NwV gks
rFkk 5% fcØh dj nsuk gks rks ml lkeku dks [kjhnus esa vkidks fuEufyf[kr esa ls
fdl fLFkfr esa Qk;nk gksxk&

(i) 10% dh NwV ysdj 5% fcØh dj nsus esa

(ii) 5% fcØh dj nsus ds i'pkr~ 10% dh NwV ysus esaA

iz'ukoyh & 7-1
1- eksgu viuh ekfld vk; dk 75% [kpZ djus ds ckn 3]950 #i;s cpkrk gSA mldh

ekfld vk; fdruh gS\

2- d{kk 10 esa 60% yM+fd;k¡ gSa vkSj mudh la[;k 18 gS rks d{kk esa yM+ds o yM+fd;ksa
dh la[;k esa vuqikr D;k gksxk\ d{kk esa dqy fdrus Nk=&Nk=k,¡ gSa\

3- 950 #i;s vafdr ewY; okyh oLrq 760 #i;s esa csph tkrh gSA cV~Vk vkSj cV~Vk izfr'kr
fdruk gS\

4- yfyrk us ,d ekbØksoso vksou 12% fcØh dj lfgr 9]016 #i;s esa [kjhnkA fcØh
dj dks tksM+us ls igys dk ewY; Kkr dhft,A

5- ,d vkVk pDdh dk ewY; 1]30]000 #i;s gSA bl ij 7% dh nj ls fcØh dj olwyk
tkrk gSA ;fn 'osrk bl vkVk pDdh dks [kjhnrh gS rks mlds }kjk Hkqxrku dh tkus
okyh jkf'k Kkr dhft,A

6- ,d e'khu 8% cV~Vs ij 1]748 #i;s esa csph tkrh gSA e'khu dk vafdr ewY; Kkr
dhft,A

7- nks Vksdfj;k¡ gSaA igyh Vksdjh esa 8 vke o 4 rjcwt gSa] nwljh Vksdjh esa 14 vke o
7 rjcwt gSaA irk djsa fd nksuksa Vksdfj;ksa esa Qyksa dk vuqikr leku gS ;k vleku\

8- fuEufyf[kr oLrqvksa dks [kjhnus ij ;fn 5% fcØhdj tqM+rk gS rks izR;sd dk foØ;
ewY; Kkr dhft,\

(i) 200 #i;s okyh 'kVZ

(ii) 30 #i;s izfr fdyksxzke dh nj ls 5 fdxzk- 'kDdj

9- lfjrk us ,d dwyj 15% dj lfgr 5]750 #i;s esa [kjhnkA dj ds tqM+us ls igys
dwyj dk ewY; Kkr dhft,A

10- lwjt us ,d Vsyhfotu 8% fcØh dj lfgr 10]260 #i;s esa [kjhnkA fcØh dj dks
tksM+us ls igys dk mldk ewY; Kkr dhft,A
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C;kt (Interest)

fdlh /ku ds mi;ksx ds cnys fn, ;k fy, x, vfrfjDr /ku dks C;kt dgrs gSaA

C;kt dh x.kuk nks izdkj ls dh tkrh gSA

1- lk/kkj.k C;kt 2- pØo`f) C;kt

lk/kkj.k C;kt (Simple Interest)

lk/kkj.k C;kt dh x.kuk fof/k ls vki ifjfpr gSa] vkb, bls ,d mnkgj.k ls le>saA

mnkgj.k&4- 10]000 #i;s dk 10% okf"kZd C;kt dh nj ls 3 o"kZ dk lk/kkj.k C;kt Kkr
dhft,A

gy % ewy/ku ¾ 10]000 #i;s nj ¾ 10% okf"kZd le; ¾ 3 o"kZ

ge tkurs gSa] lk/kkj.k C;kt ¾ 100
 ewy/ku  nj  le;

¾ 
10,000 10 3

100
 

¾ 3]000 #i;s

C;kt o pØo`f) C;kt (Interest and Compound Interest)

lq/khj us dkj [kjhnus ds fy, vt; ls 2]00]000 #i;s 8% okf"kZd nj ls 4 o"kZ ds fy,
m/kkj fy,A 'krZ ;g Fkh fd izR;sd o"kZ ds var esa ml o"kZ dk C;kt tek djuk gksxkA
igys o"kZ mls C;kt ds 16]000 #i;s tek djkus FksA ysfdu fdlh dkj.k ls
og ;g jkf'k ugha tek djk ik;kA vxys o"kZ og cdk;k jkf'k o bl o"kZ dk
C;kt tek djus ds fy, vt; ds ikl x;kA vt; us lq/khj ls dgk& rqEgsa
nksuksa o"kksZa dk C;kt feykdj 33]280 #i;s nsus gksaxsA

lq/khj us dgk fd nks o"kksaZ dk C;kt feykdj ¼16]000 $ 16]000½
32]000 #i;s gksrs gSaA

vt; us dgk& ge vkils dksbZ vfrfjDr #i;s ugha ys jgs gSaA ;g
rks fiNys lky ugha pqdk, x, C;kt ij C;kt gSA ;g pØo`f) C;kt
dgykrk gSA

mnkgj.k&5- lk/kuk cSad ls 10]000 #i;s 10% dh okf"kZd nj ls 3 o"kZ ds fy, m/kkj ysrh
gSA mls mDr jkf'k dks vfrfjDr jkf'k ¼C;kt½ ds lkFk okil djuk iM+rk gSA
3 o"kZ ds var esa pØo`f) C;kt vkSj ykSVkbZ tkus okyh jkf'k Kkr dhft,A
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1- igys o"kZ dk ewy/ku P1 = 10,000  #i;s

igys o"kZ dk C;kt #i;s 
1010,000 1,000
100

 

SI1 ¾ 1]000 #i;s

2- nwljs o"kZ dk ewy/ku P2 = P1 + SI1

= 10,000 + 1,000 = 11,000 #i;s

vr% nwljs o"kZ dk C;kt SI2 = 11,000 
10
100



¾ 1]100 #i;s

3- rhljs o"kZ dk ewy/ku P3 = P2 + SI2

= 11,000 + 1,100
= 12,100 #i;s

blh izdkj rhljs o"kZ dk C;kt SI3 
1012,100
100

 

¾ 1]210 #i;s

4- vr% Hkqxrku dh tkus okyh jkf'k = P3 + SI3

¾ 12]100 $ 1]210

= 13,310 #i;s

dqy C;kt ¾ SI1 + SI2 + SI3

¾ 1]000 $ 1]100 $ 1]210

¾ 3]310 #i;s

D;k pØo`f) C;kt dh jkf'k lk/kkj.k C;kt ls fHkUu gksxh\

pyks irk djrs gSa&

rhu o"kZ dk lk/kkj.k C;kt ¾ 100
 eyw /ku  le;  nj

¾ 
10,000 3 10

100
 

¾ 3]000 #i;s

;gk¡ ge ns[krs gSa fd pØo`f) C;kt ds dkj.k 310 #i;s dk vf/kd Hkqxrku djuk
iM+sxkA lk/kkj.k C;kt ds lanHkZ esa izR;sd o"kZ ewy/ku leku jgrk gS tcfd pØo`f) C;kt esa
;g izR;sd o"kZ ds ckn cny tkrk gSA
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vkb, pØo`f) C;kt Kkr djus dh laf{kIr fof/k ¼lw=½ Kkr djus dk iz;kl djsaA

ekuk ewy/ku ¾ P nj  ¾ R%

le;  ¾ n feJ/ku  ¾ A

rc izFke o"kZ dk C;kt 1
1

1
100

P R
I

 


izFke o"kZ ds ckn feJ/ku 1
1 1

1
100

P RA P    

1 1
100

RP
     

2P  ¼nwljs o"kZ ds fy, ewy/ku½

f}rh; o"kZ dk C;kt 2
2

1
100

P R
I

 
    2 100

RP    
 

1 1
100 100

R RP
      

 nks o"kZ ckn feJ/ku

2 2 2A P I 

2 1 11 1
100 100 100

R R RA P P
                

1 1 1
100 100

R RP
               

2

1 1
100

RP
     

3P ¼rhljs o"kZ ds fy, ewy/ku½

r`rh; o"kZ dk C;kt 3
3 3

1
100 100

P R RI P
       

2

3 1 1
100 100

R RI P
     

bl v/;k; esa n okf"kZd] N%ekgh
;k frekgh x.kuk esa Øe'k% o"kksZa]
N%ekfg;ksa ;k frekfg;ksa dh la[;k
dks O;Dr djrk gSA
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 rhu o"kZ ckn feJ/ku 3 3 3A P I 

2 2

3 1 11 1
100 100 100

R R RA P P
                

2

3 1 1 1
100 100

R RA P
               

A3= P1

nR






 

100
1

bl izdkj n o"kZ ds var esa dqy jkf'k ¼feJ/ku½

1 1
100

n

n
RA P

     

ekud :i esa& 1
100

nRA P
     

feJ/ku ¾ ewy/ku 1
100

le;
nj     

pØo`f) C;kt ¾ feJ/ku & ewy/ku

. .C I A P 

. . 1
100

nRC I P P
     

. . 1 1
100

nRC I P
         

vr% bl lw= dk mi;kssx djds pØo`f) C;kt dh x.kuk djrs gSaA

mnkgj.k&6- 5]600 #i;s dk 5% okf"kZd C;kt dh nj ls 2 o"kZ dk pØo`f) C;kt Kkr
dhft,A

gy % ge tkurs gSa 1
100

nRA P
     

;gk¡ ewy/ku (P) ¾ 5]600 #i;s(   nj (R) ¾ 5% okf"kZd( le; (n) ¾ 2 o"kZ
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vr% 
255,600 1

100
A

      

215,600 1
20

A
      

2215,600
20

A
       

21 215,600
20 20

              

6,174A   #i;s

 pØo`f) C;kt ¾ feJ/ku & ewy/ku

¾ 6]174 & 5]600 ¾ 574 #i;s

mnkgj.k&7- ';ke us jk"Vªh; cSad esa 64]000 #i;s tek fd;sA ;fn pØo`f) C;kt dh nj

12 %
2  okf"kZd gks rks 3 o"kZ i'pkr~ mls dqy fdruh jkf'k izkIr gksxh\ C;kt

dh jkf'k Hkh crk,¡\

gy % ge tkurs gSa fd 1
100

nRA P
     

;gk¡ ewy/ku (P) ¾ 64]000 #i;s

nj (R)  
1 52 % %
2 2

  okf"kZd ( le; (n)  ¾ 3 o"kZ

vr% 

35
264,000 1

100
A

         

3564,000 1
2 100

A
      

3164,000 1
40

A
      

34164,000
40

A
     

41 41 4164,000
40 40 40

A
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41 41 41A     ¾ 68]921 #i;s

cSad ls izkIr C;kt dh jkf'k ¾ feJ/ku & ewy/ku

¾ 68]921 & 64]000 ¾ 4]921 #i;s

djds ns[ksa
 1- 15]000 #i;s dk 2 o"kZ ds fy, 6% okf"kZd nj ls pØo`f) C;kt Kkr dhft,A

 2- 8]000 #i;s dk 3 o"kZ ds fy, 
15 %
2  okf"kZd nj ls pØo`f) C;kt Kkr dhft,A

 3- fuEufyf[kr ds fy, dqy jkf'k ,oa pØo`f) C;kt Kkr dhft,A

(i) 10]700 #i;s ij 3 o"kZ ds fy, 
114 %
2  okf"kZd nj lsA

(ii) 18]000 #i;s ij 
12
2  o"kZ ds fy, 10% okf"kZd nj lsA

v)Zokf"kZd ,oa frekgh la;kstu ij pØo`f) C;kt dh x.kuk

orZeku esa dbZ dk;ksZa ,oa cSadksa esa C;kt dh x.kuk okf"kZd u djds v)Zokf"kZd ;k =Sekfld dh
tkrh gS vFkkZr gj N% ekg vFkok rhu ekg esa ewy/ku cny tkrk gSA

tc C;kt v)Zokf"kZd la;ksftr fd;k tkrk gS] rks ,d o"kZ esa nks N% ekgh ¼v)Zokf"kZd½
gksrk gS vkSj C;kt dh nj vk/kh gks tkrh gS rFkk ;fn C;kt frekgh la;ksftr fd;k tk,] rks
bl fLFkfr esa ,d o"kZ esa 4 frekgh gksrh gS vkSj C;kt dh nj ,d pkSFkkbZ gks tkrh gSA

budh x.kuk fuEukuqlkj dh tkrh gS&

1- v)Zokf"kZd la;kstu gksus ij&

feJ/ku ¾ ewy/ku  1
100

v)Zokf"kdZ  dh la[;k
v)oZ kf"kZd C;kt nj     

2- frekgh la;kstu gksus ij&

feJ/ku ¾ ewy/ku  1
100

frekgh dh l[a ;k
frekgh C;kt nj      
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djds ns[ksa
 1- Ms<+ o"kZ ds fy, 5% okf"kZd nj ls 4]000 #i;s dk pØo`f) C;kt Kkr dhft,A

 2- ;fn C;kt dk la;kstu v)Zokf"kZd gks rks 1]500 #i;s ij 10% okf"kZd nj ls 
11
2

o"kZ ds pØo`f) C;kt dh x.kuk dhft,A

 3- nhid us ,d cSad ls 80]000 #i;s dtZ fy;kA ;fn C;kt dh nj 10% izfr o"kZ vkSj
le; 2 o"kZ gks rks mlds }kjk dqy ns; jkf'k esa varj Kkr dhft, tc&

(i) okf"kZd la;kstu gks (ii) v)Zokf"kZd la;kstu gks

mnkgj.k&8- #i;s 15]625 dk 8% okf"kZd C;kt dh nj ls 
11
2  o"kZ dk pØo`f) C;kt Kkr

dhft,A ;fn C;kt dh x.kuk v)Zokf"kZd gksA

gy % ;gk¡ C;kt dh x.kuk v)Zokf"kZd gS&

vr% le; (n) ¾ 
11
2  o"kZ ¾ 3 v)Zokf"kZd

nj (R) ¾ 8% okf"kZd ¾ 
8 %
2  v)Zokf"kZd ¾ 4% v)Zokf"kZd

ewy/ku (P) ¾ 15]625 #i;s

 feJ/ku ¾ ewy/ku 1
100

v)Zokf"kdZ  dh la[;k
v)oZ kf"kZd C;kt nj     

feJ/ku 
3415,625 1

100
        

3115,625 1
25

      

feJ/ku 
32615,625

25
       

26 26 2615,625
25 25 25

                         

feJ/ku 26 26 26    ¾ 17]576 #i;s

 pØo`f) C;kt ¾ feJ/ku & ewy/ku

  ¾ 17]576 & 15]625 ¾ 1]951 #i;s

mnkgj.k&9- 1]000 #i;s dk 9 ekg dk 8% okf"kZd C;kt dh nj ls pØo`f) C;kt Kkr
dhft,\ ;fn C;kt dh x.kuk frekgh dh tk,A
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gy % ;gk¡ C;kt dh x.kuk frekgh gS&

vr% le; (n) ¾ 9 ekg ¾ 3 frekgh

nj (R) ¾ 8% okf"kZd ¾ 
8 %
4  frekgh ¾ 2% frekgh

ewy/ku (P) ¾ 1]000 #i;s

 feJ/ku ¾ ewy/ku 1
100

frekgh dh l[a ;k
frekgh C;kt nj      

feJ/ku 
321,000 1

100
        

311,000 1
50

      

feJ/ku 
3511,000

50
       

51 51 511,000
50 50 50
                         

feJ/ku 
1,32,651

125
  ¾ 1]061-20 #i;s

 pØo`f) C;kt ¾ feJ/ku & ewy/ku

  ¾ 1]061-20 & 1]000 ¾ 61-20 #i;s

mnkgj.k&10- dkSu&lk /ku 6% okf"kZd pØo`f) C;kt dh nj ls 2 o"kZ ckn 2]809 #i;s gks
tk,xk \

gy % ;gk¡ feJ/ku (A) ¾ 2]809 #i;s ewy/ku (P) ¾ \

nj (R) ¾ 6% okf"kZd le; (n) ¾ 2 o"kZ

1
100

nRA P
      

262,809 1
100

P
     

231
50

P 
     

2532,809
50

P
      

53 53
50 50

P  


2,8092,809
2,500

P 

2,809 2,500
1 2,809

P   ¾ 2]500 #i;s
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mnkgj.k&11- fdrus izfr'kr okf"kZd pØo`f) C;kt dh nj ls 1]000 #i;s dk feJ/ku

11
2 o"kZ esa 1]331 #i;s gks tk,xk\ ;fn C;kt dh x.kuk v)Zokf"kZd dh tk,A

gy % ;gk¡ feJ/ku (A) ¾ 1]331 #i;s ewy/ku (P) ¾ 1]000 #i;s

nj (R) ¾ \ le; (n) ¾ 1½ o"kZ ¾ 3 Nekgh

1
100

nRA P
      

3

1,331 1,000 1
100
R     

31,331 1
1,000 100

R     

3 311 1
10 100

R             

nksuksa i{kksa esa ?kkr leku gksus ij vk/kkj cjkcj gksxkA

vr%
11 1
10 100

R 

11 1
10 100

R 

1
10 100

R

100
10

R   ¾ 10% ¼v)Zokf"kZd½

pw¡fd C;kt dh x.kuk v)Zokf"kZd dh xbZ gSA

vr% 10 2 20%R     okf"kZd

mnkgj.k&12 - eksgu us NÙkhlx<+ jkT; xzkeh.k cSad ls 8% okf"kZd C;kt dh nj ls 31]250
#i;s m/kkj fy;kA fdrus le; ckn mls cSad dks 39]366 #i;s ykSVkus gksaxs\

gy % ;gk¡ feJ/ku (A) ¾ 39]366 #i;s ewy/ku (P) ¾ 31]250 #i;s

nj (R) ¾ 8% le; (n) ¾ \
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1
100

nRA P
      

839,366 31,250 1
100

n     

39,366 21
31,250 25

n     

19,683 27
15,625 25

n    

27 27 27 27
25 25 25 25

n       

327 27
25 25

n            

nksuksa i{kksa esa vk/kkj cjkcj gksus ij ?kkr leku gksxkA

vr% n ¾ 3 o"kZ

iz'ukoyh & 7-2
1- fuEufyf[kr fLFkfr;ksa esa pØo`f) C;kt ,oa feJ/ku Kkr dhft,&

(i)  ewy/ku ¾ 7]000 #i;s nj ¾ 10% okf"kZd le; ¾ 4 o"kZ
(ii)  ewy/ku ¾ 6]250 #i;s nj ¾ 12% okf"kZd le; ¾ 2 o"kZ
(iii)  ewy/ku ¾ 16]000 #i;s nj ¾ 5% okf"kZd le; ¾ 3 o"kZ

2- jkgqy us dkj [kjhnus ds fy, cSad ls 1]25]000 #i;s dh jkf'k 12% okf"kZd pØo`f)
C;kt dh nj ls m/kkj yh] rks 3 o"kZ ckn ns; jkf'k ,oa C;kt dh jkf'k crkb,\

3- cSad esa tek /kujkf'k #i;s 50]000 ij 15% okf"kZd pØo`f) C;kt dh nj ls 2 o"kZ
ds C;kt dh x.kuk dhft,\

4- 1]260 #i;s dk 5% okf"kZd C;kt dh nj ls 2 o"kZ ds lk/kkj.k C;kt ,oa pØo`f) C;kt
dk varj Kkr dhft,A

5- 8]000 #i;s dk 10% okf"kZd C;kt dh nj ls 2 o"kZ ds pØo`f) C;kt rFkk lk/kkj.k
C;kt dk varj Kkr dhft,A

6- 3]000 #i;s dk 8% okf"kZd C;kt dh nj ls 
11
2  o"kZ ds pØo`f) C;kt dh x.kuk

dhft, tc C;kt v)Zokf"kZd la;ksftr gksA
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7- 9]000 #i;s ij fdlh cSad ls 1 o"kZ esa fdruk C;kt izkIr gksxk] ;fn C;kt dh nj 8%
okf"kZd gks vkSj x.kuk frekgh dh tk,\

8- 3]500 #i;s dk 15% okf"kZd C;kt dh nj ls 1 o"kZ dk pØo`f) C;kt Kkr dhft,
;fn C;kt dh x.kuk v)Zokf"kZd gksA

9- ,d O;fDr us 25]000 #i;s mèkkj fy;sA ;fn C;kt dh nj 20% okf"kZd gks vkSj C;kt
dh x.kuk v)Zokf"kZd dh tk, rks 1 o"kZ ckn fdruh jkf'k pqdkbZ tk,xh\

10- 10]000 #i;s dk 12% okf"kZd C;kt dh nj ls 6 ekg dk pØo`f) C;kt Kkr dhft,
;fn C;kt dh x.kuk frekgh dh tk,A

11- lqjthr iatkc us'kuy cSad esa fdruk /ku tek djs fd 5% okf"kZd C;kt dh nj ls
mls 2 o"kZ esa 6]615 #i;s izkIr gks\

12- dkSu lk /ku 
11
2  o"kZ esa 10% dh okf"kZd pØo`f) C;kt dh nj ls 18]522 #i;s gks

tk,xk ;fn C;kt dh x.kuk v)Zokf"kZd dh tk,\

13- dchj us eksVj lkbfdy [kjhnus gsrq bafM;u cSad ls 15]625 #i;s m/kkj fy,A 3 o"kZ
ckn mlus cSad dks 17]576 #i;s ykSVk,] rks cSad }kjk fu/kkZfjr C;kt dh nj Kkr
dhft,A

14- fdrus izfr'kr okf"kZd C;kt dh nj ls 6]000 #i;s dh jkf'k 2 o"kZ esa 6]615 #i;s gks
tkrh gS\

15- fdrus le; esa 8]000 #i;s dk feJ/ku 9]261 #i;s gks tk,xk tcfd C;kt dh x.kuk
5% okf"kZd pØo`f) C;kt dh nj ij dh tk,\

16- Hkkjrh; LVsV cSad ls vgen dks mlds tek /ku 46]875 #i;s ij 8% okf"kZd C;kt
dh nj ls 5]853 #i;s C;kt izkIr gqvkA ;fn cSad }kjk C;kt dh x.kuk v)Zokf"kZd
dh xbZ gks rks le; crkb,\

17- dkSulh jkf'k dk 5% okf"kZd C;kt dh nj ls 2 o"kZ esa lk/kkj.k C;kt vkSj pØo`f)
C;kt dk varj 40 #i, gS\

pØo`f) C;kt ds lw= dk vuqiz;ksx

pØo`f) C;kt Kkr djus ds lw= dk mi;ksx dqN ifjfLFkfr;ksa esa fd;k tkrk gSA

(i) tula[;k o`f) ;k gzkl ¼deh½ esa

(ii) fdlh oLrq dh dher o`f) vFkok voewY;u esa

(iii) tc C;kt dh nj yxkrkj o"kksZa esa vyx&vyx gks rks feJ/ku Kkr djukA

(a) ;fn fdlh 'kgj dh tula[;k esa o`f) gks rks

vHkh"V tula[;k ¾ orZeku tula[;k 1
100

le;
nj     
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(b) ;fn fdlh 'kgj dh tula[;k esa deh gks rks

vHkh"V tula[;k ¾ orZeku tula[;k 1
100

le;
nj     

(c) fdlh oLrq dh dher esa o`f) gks rks

vHkh"V ewY; ¾ orZeku ewY; 1
100

le;
of̀)nj     

(d) fdlh oLrq dh dher dk voewY;u gks rks

vHkh"V ewY; ¾ orZeku ewY; 1
100

le;
voewY;u     

(e) ;fn C;kt dh nj yxkrkj o"kksZa esa R1%, R2%, R3% ......  gks rks

31 21 1 1 ............
100 100 100

RR R
A P

                     

mnkgj.k&13- ,d 'kgj dh orZeku tula[;k 1]28]000 gS] ;fn tula[;k o`f) nj 5
izfr'kr okf"kZd gS] rks 3 o"kZ i'pkr~ ml 'kgj dh tula[;k D;k gksxh\

gy % ;gk¡ orZeku tula[;k ¾ 1]28]000 o`f) nj ¾ 5% okf"kZd

le; ¾ 3 o"kZ vHkh"V tula[;k ¾ \

  vHkh"V tula[;k ¾ orZeku ewY;  1
100

le;
of̀)nj     

vHkh"V tula[;k ¾ 1]28]000 
351

100
       ¾ 1]28]000 

311
20

     

vHkh"V tula[;k ¾ 1]28]000 
321

20
      ¾ 1]28]000

21 21 21
20 20 20

  

vHkh"V tula[;k ¾ 16 21 21 21    ¾ 1]48]176

mnkgj.k&14- fd'kksj us 55]000 #i;s esa ckbd [kjhnhA ;fn ckbd dk voewY;u 8% okf"kZd
nj ls gksrk gS rks 2 o"kZ i'pkr~ ckbd dk ewY; D;k gksxk\

gy % ;gk¡] ckbd dk ewY; ¾ 55]000 #i;s voewY;u nj ¾ 8% okf"kZd

le; ¾ 2 o"kZ vHkh"V ewY; ¾ \

  vHkh"V ewY; ¾ oLrq dk ewY; 1
100

le;
voewY;u nj     
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2855,000 1
100

       
2255,000 1

25
     

22355,000
25

       
23 2355,000
25 25

  

88 23 23    46,552  #i;s

mnkgj.k&15- ,d dkj dk ewY; 4]50]000 #i;s gSA igys 2 o"kksZa esa dkj dk voewY;u 4%
okf"kZd nj ls ,oa mlds i'pkr ds 2 o"kksZa esa voewY;u 10% okf"kZd dh nj
ls gksrk gS] rks 4 o"kZ i'pkr dkj dk ewY; crkb,A

gy % ;gk¡ dkj dk ewY; ¾ 4]50]000 #i;s

voewY;u nj (R1) ¾ 4% okf"kZd

le; (n1) ¾ 2 o"kZ

voewY;u nj (R2) ¾ 10% okf"kZd

le; (n2) ¾ 2 o"kZ

vHkh"V ewY; ¾ \

  vHkh"V ewY; ¾ oLrq dk ewY; 
1 2

1 21 1
100 100

n nR R               

2 24 104,50,000 1 1
100 100

                

2 224 94,50,000
25 10

              

24 24 9 94,50,000
25 25 10 10

    

7.2 24 24 9 9    
= 3, 35, 923 #i;s

djds ns[ksa
 1- ,d xk¡o dh tula[;k 8]000 gSA ;fn tula[;k 5% okf"kZd dh nj ls de gks jgh

gS rks 3 o"kZ ckn xk¡o dh tula[;k fdruh jg tk,xh\

 2- ,d uxj dh tula[;k 9]600 gSA ;fn tula[;k o`f) nj 15% okf"kZd gks rks 2 o"kZ
i'pkr~ ml uxj dh tula[;k D;k gksxh\
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fd'r ;kstuk ¼fd'rksa esa [kjhnnkjh½

vktdy izk;% bl izdkj ds foKkiu vki ns[krs gksaxs&
**vkids liuksa dk ?kj U;wure C;kt nj esa vklku fd'rksa ij** ;k **viuh euilan

dkj ?kj ys tkb, ek= 30]000 #i;s nsdj] 'ks"k vklku fd'rksa esa ;k Vh-oh-@fÝt [kjhnsa ek=
1]000 #i;s esa rFkk ckdh Hkqxrku vklku ekfld@v)Zokf"kZd@okf"kZd fd'rksa esa**A

,slh ;kstukvksa ls O;fDr egaxh oLrqvksa dh [kjhnh fcuk iw.kZ Hkqxrku ds djrk gSA ;s
;kstuk,¡ ,d O;fDr dks lqfo/kkiwoZd Hkqxrku }kjk egaxh oLrq,¡ [kjhnus ds ;ksX; cuk nsrh gSaA

fd'r ;kstuk esa] oLrq dks [kjhnrs le; xzkgd oLrq ds udn ewY; dk dqN fgLlk
vkaf'kd Hkqxrku ds :i esa nsrk gS ftls rRdky udn Hkqxrku dgrs gSaA rRi'pkr~ vuqca/k ij
gLrk{kj dj oLrq dks mi;ksx ds fy, ys tkrk gS rFkk 'ks"k jkf'k dks fd'rksa esa pqdkrk gS ftls
fd'r jkf'k dgrs gSaA ;s fd'rsa ekfld] =Sekfld] v)Zokf"kZd ;k okf"kZd vFkok cspus vkSj
[kjhnus okys nksuksa dh lgefr ls fuf'pr dh tkrh gSA
vkb, fd'r ;kstuk dks mnkgj.kksa ls le>sa&

fd'r ;kstuk esa C;kt dh nj Kkr djuk

fd'r ;kstuk esa iwjs ewY; dk ,d Hkkx gh xzkgd }kjk [kjhnrs le; fn;k tkrk gSA 'ks"k ewY;
dk Hkqxrku fd'rksa esa fd;k tkrk gS blfy, foØsrk vfrfjDr jkf'k xzkgd ls ysrk gS ;g
vfrfjDr jkf'k gh C;kt gSA

mnkgj.k&16- ,d Vscy dk udn ewY; 1]000 #i;s gS ftls jes'k 400 #i;s rRdky udn
Hkqxrku rFkk 310 #i;s dh nks leku ekfld fd'rksa ij [kjhnrk gSA fd'r ;kstuk esa fn, x,
C;kt dh nj Kkr dhft,A

gy % Vscy dk udn ewY; ¾ 1]000 #i;s

rRdky udn Hkqxrku ¾ 400 #i;s

fd'rksa esa ns; 'ks"k jkf'k ¾ 1]000 & 400 #i;s

¾ 600 #i;s

ekuk fd fd'r ;kstuk esa nh xbZ C;kt dh nj r% okf"kZd gS] rks 2 ekg ckn 600 #i;s
dk feJ/ku ¾ ewy/ku $ C;kt

600 2600
100 12

r  


600 r  ----- ¼1½

,d ekg ckn fn, x, 310 #i;s ¼ekfld fd'r½ dk nwljs ekg ds var esa feJ/ku

310 1310
100 12

r  
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31310
120

r  ----- ¼2½

nks ekg ckn nh xbZ nwljh fd'r ¾ 310 #i;s

vr% nksuksa ekfld fd'rksa dks feykdj 2 ekg ds var esa

feJ/ku 
31310 310
120

r   31620
120

r 

lehdj.k ¼1½ o ¼2½ ls

31600 620
120

rr  

31 620 – 600
120

rr 

120 31 20
120
r r 

89 20 120r  

2,400
89

r   = 26.97% ¼yxHkx½

vr% fd'r ;kstuk esa C;kt dh okf"kZd nj ¾ 26-97%

vU; fof/k ls %

Vscy dk udn ewY; ¾ 1]000 #i;s

rRdky udn Hkqxrku ¾ 400 #i;s

fd'rksa esa ns; 'ks"k jkf'k ¾ 1]000 & 400 #i;s

¾ 600 #i;s

leku fd'rksa dh la[;k ¾ 2

fd'r ;kstuk esa fd;k x;k dqy Hkqxrku ¾ 2  310 ¾ 620 #i;s

fn;k x;k dqy C;kt ¾ 620 & 600 #i;s ¾ 20 #i;s

igys ekg ds fy, ewy/ku ¾ 1]000 & 400 ¾ 600 #i;s

nwljs ekg ds fy, ewy/ku ¾ 600 & 310 ¾ 290 #i;s

dqy ewy/ku ¼1 ekg dk½ ¾ 600 $ 290 ¾ 890 #i;s

ekuk fd C;kt dh nj r% okf"kZd gSA

dqy C;kt 
890 1 20
100 12

r  
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;k 
20 100 12

890
r  

2,400
89

r   = 26.97% ¼yxHkx½

fd'r dh jkf'k Kkr djuk

vkb,] fd'r ;kstuk esa foØsrk fd'r dSls fu/kkZfjr djrk gS le>us dk iz;kl djsaA ,d
nqdkunkj ,d oLrq fdlh ewY; ij [kjhnrk gSA og tkurk gS fd fd'r ;kstuk ls vf/kd
oLrq,¡ csph tk ldrh gSaA vr% og ,d fuf'pr C;kt nj izkIr djus ds fy, rRdky udn
Hkqxrku] fd'r dh jkf'k rFkk fd'rksa dh la[;k fu/kkZfjr djuk pkgrk gSA

mnkgj.k&17- ,d Vsyhfotu dk ewY; 12]000 #i;s gS rFkk ;g 3]000 #i;s rRdky udn
Hkqxrku rFkk nks leku izfrekg dh fd'r esa cspk tkrk gSA ;fn 18% okf"kZd
C;kt dh nj gks rks izR;sd fd'r dh jkf'k Kkr dhft,A

gy % Vsyhfotu dk udn ewY; ¾ 12]000 #i;s

rRdky udn Hkqxrku ¾ 3]000 #i;s

fd'rksa esa ns; 'ks"k jkf'k ¾ ¼12000 & 3000½ #i;s ¾ 9000 #i;s

C;kt nj ¾ 18% okf"kZd

ekuk izR;sd fd'r dh jkf'k x #i;s gSA

C;kt ¾ 
ewy/ku  nj  le;× ×

100

9000 #i;s dk 1 ekg dk C;kt ¾ 
1

129000 18
100
 

 ¾ 135 #i;s

1 ekg ckn feJ/ku ¾ 9000 $ 135 ¾ 9135 #i;s

1 fd'r pqdkus ds ckn 'ks"k jde ¾ ¼9135&x½ #i;s

bl jde dk 1 ekg ckn feJ/ku] fd'r ds cjkcj gks tk;sxkA

vr% ¼9135&x½ #i;s dk 1 ekg dk C;kt ¾ 
1

12(9135 ) 18
100
x  

¾ 
3(9135 )

200
x

 #i;s

1 ekg ckn feJ/ku ¾ ewy/ku $ C;kt

¾ ¼9135 & x½ $ 
3(9135 )

200
x
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¾ 
200(9135 ) 3(9135 )

200
x x  

¾ 
1827000 200 27405 3

200
x x  

vr% mijksDrkuqlkj ¾ 
1827000 200 27405 3

200
x x  

 ¾ x

1854405 & 203x ¾ 200x

;k 1854405 ¾ 200x $ 203x

403x ¾ 1854405

vr% x ¾ 
1854405

403  ¾ 4601-50 #i;s

izR;sd fd'r dh jkf'k 4601-50 #i;s gksxhA

udn ewY; Kkr djuk

fd'r ;kstuk esa izR;sd leku fd'r dh jkf'k] fd'rksa dh la[;k] C;kt dh nj rFkk rRdky
udn Hkqxrku dh jkf'k nh xbZ gks rks oLrq dk udn ewY; Kkr fd;k tk ldrk gSA vkb,
,d mnkgj.k ls le>sA

mnkgj.k&18- ,d lkbfdy 500 #i;s rRdky udn Hkqxrku rFkk 1210 #i;s dh nks leku
okf"kZd fd'rksa ij miyC/k gSA ;fn C;kt dh nj 10% okf"kZd gks rks lkbfdy
dk udn ewY; Kkr dhft,A

gy % ekuk fd lkbfdy dk udn ewY; x #i;s gSA

rRdky udn Hkqxrku ¾ 500 #i;s

izFke fd'r ¾ 1210 #i;s] C;kt ¾ 10% okf"kZd

udn Hkqxrku ds ckn 'ks"k jkf'k ¾ ¼x & 500½ #i;s

¼x & 500½ #i;s dk 1 o"kZ dk C;kt ¾ 
ewy/ku  nj  le;× ×

100

¾ 
( 500) 10 1

100
x   

 ¾ 
( 500)

10
x 

 #i;s

1 o"kZ ckn feJ/ku ¾ ewy/ku $ C;kt

¾ ¼x & 500½ $ 
500

10
x 

¾ ¼x & 500½ ¼1 $ 
1

10 ½ ¾ ¼x & 500½ 
11
10
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izFke fd'r ds Hkqxrku ckn 'ks"k jde ¼nwljs o"kZ dk ewy/ku½

¾ [¼x & 500½ 
11
10  & 1210]

nwljs o"kZ ds var esa feJ/ku ¾ ewy/ku  
le;

nj
1

100

¾ [¼x & 500½ 
11
10  & 1210] [1 $ 

10
100 ]1

¾ [¼x & 500½ 
11
10  & 1210] 

11
10

vr% nwljs o"kZ ds var esa feJ/ku nwljs o"kZ dh ns; fd'r ds cjkcj gksxkA

[¼x & 500½ 
11
10  & 1210] 

11
10  ¾ 1210

[¼x & 500½ 
11
10  & 1210] 11 ¾ 12100

;k [¼x & 500½ 
11
10  & 1210] ¾ 1100

;k ¼x & 500½ 
11
10  ¾ 1100 $ 1210

;k ¼x & 500½ ¾ 2310 × 
10
11

;k x & 500 ¾ 2100

x ¾ 2600 #i;s

vr% lkbfdy dk udn ewY; 2600 #i;s gksxkA

pØo`f) C;kt ;qDr leL;k,¡

fd'r ;kstuk esa tgk¡ fd'r izfrekg nh tkrh gS rFkk dqy le; 1 o"kZ ls de gS ,sls mnkgj.kksa
esa lk/kkj.k C;kt dk iz;ksx gqvk gSA dbZ ckj ,d o"kZ ls de le; esa Hkh foØsrk pØo`f) C;kt
ysrk gSA ,sls esa C;kt v)Zokf"kZd ;k frekgh la;ksftr gksrk gSA

dHkh&dHkh fd'rsa ,d o"kZ ls vf/kd le; rd nh tkrh gSa rc Hkh bldh x.kuk
pØof) C;kt ls dh tkrh gSA

mnkgj.k&19- ,d fÝt] ftldk udn ewY; 15]000 #i;s gS] fd'r ;kstuk esa ;g 2]250
#i;s rRdky udn Hkqxrku ds i'pkr nks v)Zokf"kZd leku fd'rksa esa 8%
okf"kZd C;kt dh nj ij miyC/k gSA ;fn C;kt izfr N% ekgh la;ksftr fd;k
tk; rks izR;sd fd'r dh jkf'k Kkr dhft,A
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gy % fÝt dk udn ewY; ¾ 15]000 #i;s

rRdky udn Hkqxrku ¾ 2]250 #i;s

'ks"k ns; jkf'k ¾ ¼15]000 & 2]250½ #i;s

¾ 12]750 #i;s

C;kt dh nj ¾ 8% okf"kZd ¾ 4% izfr N% ekgh

ekuk i zR; sd ¼i zfr  N% ekgh½ fd' r  dh j kf' k x #i;s gS] rFkk P1, P2 Øe'k% igyh vkSj
nwljh jkf'k ds ewy/ku gSA

1

1
41

100
x P

       vkSj 
2

2
41

100
x P

     

1
26
25

x P
     vkSj 

2

2
26
25

x P
    

1
25
26

P x
      vkSj 

2

2
25
26

P x
    

vr%
225 2512,750

26 26
x x

             

25 2512,750 1
26 26

x
            

25 5112,750
26 26

x
             

12,750 26 26
25 51

x  
 ¾ 6,760x   #i;s

 izR;sd fd'r dh jkf'k ¾ 6]760 #i;s

iz'ukoyh & 7-3
1- ,d dqlhZ dks 450 #i;s udn vFkok 210 #i;s rRdky udn Hkqxrku ,oa 125 #i;s

dh nks leku ekfld fd'rksa esa cspk tkrk gSA fd'r ;kstuk esa fy, x, C;kt dh
nj Kkr dhft,A

2- ,d Vh-oh- LVS.M 3]000 #i;s udn ij cspk tkrk gS vFkok 600 #i;s rRdky udn
Hkqxrku rFkk 1]250 #i;s izfr ekg dh 2 fd'rksa ij miyC/k gSA fd'r ;kstuk esa fy,
x, C;kt dh nj Kkr dhft,A

3- ,d ia[ks dk udn ewY; 1]940 #i;s gSA fd'r ;kstuk esa ;g 620 #i;s rRdky udn
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Hkqxrku rFkk nks leku izfrekg ds fd'rksa esa miyC/k gSA ;fn fd'r ;kstuk esa 16%
okf"kZd dh nj ls C;kt fy;k tk,] rks izR;sd fd'r dh jkf'k Kkr dhft,A

4- ,d ekbØksoso vksou dk udn ewY; 20]100 #i;s gSA ;fn ;g 3]700 #i;s rRdky
udn Hkqxrku rFkk nks leku ekfld fd'rksa ij 10% okf"kZd C;kt dh nj esa miyCèk
gS] rks izR;sd fd'r dh jkf'k Kkr dhft,A

5- ,d vk;ju ¼bfLrjh½ 210 #i;s rRdky udn Hkqxrku rFkk 220 #i;s izfrekg dh nks
leku fd'rksa ij [kjhnk x;kA ;fn fd'r ;kstuk esa C;kt dh nj 20% okf"kZd gS]
rks vk;ju dk udn ewY; Kkr dhft,A

6- ,d 'kks :e esa ,d LdwVj dk udn ewY; 20]000 #i;s gSA fd'r ;kstuk ls ;g
11]000 #i;s rRdky udn Hkqxrku ds i'pkr~ leku okf"kZd fd'rksa esa 25% okf"kZd
C;kt dh nj ij miyC/k gSA ;fn C;kt izfro"kZ la;ksftr fd;k tk; rks izR;sd fd'r
dh jkf'k Kkr dhft,A

7- ,d okf'kax e'khu 12]000 #i;s udn vFkok 3]600 #i;s ds rRdky udn Hkqxrku
rFkk 2 leku izfr N% ekgh fd'rksa ij miyC/k gSA ;fn C;kt dh nj 20% okf"kZd]
tks izfr N% ekgh la;ksftr gksrk gS] rks izR;sd fd'r dh jkf'k Kkr dhft,A

8- ,d flykbZ e'khu 3]000 #i;s udn vFkok 450 #i;s rRdky udn Hkqxrku rFkk nks
leku v)Zokf"kZd fd'rksa ij miyC/k gSA izR;sd fd'r dk eku D;k gksxk ;fn
pØo`f) C;kt dh nj 4% okf"kZd gksA

geus lh[kk
1- ge jkf'k;ksa dh rqyuk vuqikr] izfr'kr vkfn ds vk/kkj ij djrs gSaA

2- izfr'kr dk mi;ksx cV~Vk] fcØh dj o C;kt Kkr djus esa fd;k tkrk gSA

3- vafdr ewY; ij nh xbZ NwV cV~Vk dgykrh gSA

4- fdlh oLrq dks cspus ij ljdkj }kjk fcØh dj fy;k tkrk gSA foØsrk }kjk fcØh dj
dks fcy dh jkf'k esa tksM+ fn;k tkrk gSA

5- C;kt nks izdkj ds gksrs gSa] lk/kkj.k C;kt vkSj pØo`f) C;kt

6- (i) tc C;kt okf"kZd gks rks A = P 
R1

100

n     

(ii) tc C;kt dh nj v)Zokf"kZd¼N%ekgh½ gks rks dqy jkf'k A = P 
n





 

200
R1

;kus C;kt dh nj vk/kh o le; N%ekfg;ksa esa fxuk tkrk gSA



vkvks f=dks.kfefr dk bfrgkl tkusa-----

f=dks.kfefr dk fodkl vyx&vyx lanHkksZa esa O;ogkfjd vko’;drk,¡ iwjh djus ds fy, gqvk] tSls& Hkkjr esa [kxksy o T;ksfr"k’kkL=
ds varxZr vkdk’kh; fiaMksa dh xfr o fLFkfr dk v/;;u djus ds fy,] ;wuku esa Hkh [kxksy 'kkL= ds fy, o`Rr o thok ds lacaèkksa
dk v/;;u djus gsrq vkSj ;wuku esa fijkfeM dh Å¡pkbZ irk djus ds fy,A bu lc fopkjksa ds feyus&tqyus ls f=dks.kfefr dk
fodkl gqvkA gkykafd f=dks.kfefr dk vFkZ f=Hkqtksa dk ekiu gS fQj Hkh bldk mi;ksx dks.kksa ds lanHkZ esa vusd :iksa esa gksrk gSA
bu lc esa dks.k dks 'kkfey djrs gq, ,d dkYifud ledks.k f=Hkqt dh Hkqtkvksa ds vuqikrksa dk mi;ksx dj Å¡pkbZ] nwjh] xfr]
fLFkfr vkfn dh x.kuk dh tkrh gSA

ekuk tkrk gS fd f=dks.kfefr vuqikrksa dh igyh rkfydk fgikdZl us nwljh 'krkCnh bZlk iwoZ esa cuk;hA Hkkjr esa [kxksy
ds {ks= esa mi;ksx ls dks.kksa o thok ds laca/k esa ik¡p fl)kar fu:fir gq,A buesa ls egRoiw.kZ lw;Z fl)kar vkt dh ‘sine’ dh ifjHkk"kk
FkhA vk;ZHkV~V us ik¡poh 'krkCnh esa bls vkxs c<+k;k vkSj T;k (sine) o dksT;k (Co-Sine) dk mi;ksx fd;kA lkroha 'krkCnh esa
HkkLdjkpk;Z I us Sin x dh x.kuk ds fy, ,d lw= fn;k] ftlls x ds izR;sd eku ds fy, Sin x dks nks izfr’kr ls de =qfV rd
irk fd;k tk ldrk FkkA ckn esa czãiq= us lkroha 'krkCnh esa gh (- x), (/2- x) tSls dks.k ekuksa dk mi;ksx dj Sin x vkSj cosine
(/2- x) ds chp laca/k Hkh crk;kA bUgksaus nks dks.kksa ds ;ksx djus ij izkIr dks.k ds sine o cosine dk laca/k izR;sd dks.k ds sine
o cosine ls Hkh irk fd;k] ;kus ,sls laca/k sin (A+B) = sinAcosB + cosAsinB vkfnA Hkkjr esa bu nksuksa ds lkFk&lkFk Li’kZT;k
;kus (tangent) dk lexz mi;ksx HkkLdjkpk;Z II dh ckjgoha 'krkCnh dh iqLrd xksyk/;k; esa feyrk gSA

pkSngoha 'krkCnh esa egknso us f=dks.kferh; Qyuksa o mudh vuUr Jsf.k;ksa ds :i esa foLrkj dk fo’ys"k.k dj dbZ
egRoiw.kZ foLrkj lw= cuk, tks fd if’pe esa ckn esa <w¡<s x,A budk vkt Hkh mi;ksx gksrk gS

;g tkudkfj;k¡ vyx&vyx xzaFkksa ls ladfyr dj izLrqr dh xbZ gSaA f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls f=dks.kfefr ds laca/k esa vkSj
Hkh tkudkfj;k¡ izkIr dj ldrs gSaA

f=dks.kfefr

bdkbZ & 4

TRIGONOMETRY
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08
Nr ij tkus dh lh<+h dk gj ik;nku p<+us ij tehu ls gekjh ÅapkbZ c<+rh
tkrh gSA ¼fp=&1½

lh<+h ds igys ik;nku P ij tehu ls ÅapkbZ PA gSA blh
rjg nwljs ik;nku Q ij ÅapkbZ QB, rhljs ik;nku
R ij RC rFkk pkSFks ik;nku S ij SD gSA

gj ik;nku ij ge u flQZ Åij p<+rs gSa
cfYd nhokj dh rjQ vkxs Hkh c<+rs gSaA

D;k ge ftruk Åij p<+rs gSa mruk gh vkxs c<+rs gSa\ D;k bu nksuksa ds chp
dksbZ laca/k gS\ vkb;s ns[krs gSa&

;gk¡
PA
OA ¾

QB
OB ¾

RC
OC ¾

SD
OD

ge ftruk Åij p<+rs gSa vkSj ftruk vkxs c<+rs gSa] mudk vuqikr ugha cnyrkA

vxj tgk¡ p<+uk gS mldh ÅapkbZ FkksM+h T;knk gks rks D;k djuk gksxk\ lh<+h
dks dqN vkxs nhokj dh vksj f[kldkuk gksxk ¼fp= 2½A lh<+h dk tehu ds
ry ds lkFk cuus okyk dks.k c<+ tk,xkA

vc [kkus fxudj crk,¡ fd D;k Åij dh rjg nksuksa nwfj;kas dk
vuqikr fLFkj gS\

1 1

1 1

P A
O A  ¾  

1 1

1 1

Q B
O B  ¾ 

1 1

1 1

R C
O C  ¾ 

1 1

1 1

S D
O D

ge ikrs gSa fd bl esa Hkh vuqikr fLFkj gSA

fdarq nwljh fLFkfr esa vuqikr igys ls vf/kd gSA ;kus tc lh<+h dk
tehu ds lkFk cuus okyk dks.k ¼½ c<+k rks Åij p<+us vkSj vkxs
c<+us okyh nwfj;ksa esa vuqikr Hkh c<+kA bl vuqikr dks bl dks.k
dk tangent dgk tkrk gSA

f=dks.kferh; vuqikr
,oa loZlfedk,¡

[TRIGONOMETRICAL RATIO AND IDENTITIES]

P

Q

R

S

O A B C D

fp=&1



P1

Q1

R1

S1

O1A1B1C1 D1

1

fp=&2
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08

;kus tangent 
PA QB
OA OB

  

vkSj tangent 
1 1 1 1

1
1 1 1 1

P A Q B
O A O B

  

vU; vuqikr % bu fp=ksa esa tehu ls Åij mBus] nhokj dh vksj c<+us vkSj buls
lacaf/kr lh<+h ds fgLls dks js[kk[k.Mksa ds :i esa ns[ksa rks lh<+h ds gj ik;nku dks
'kh"kZ cukrs gq, dbZ ledks.k f=Hkqt fn[kkbZ iM+saxsA

bu f=Hkqtksa esa ;fn lh<+h }kjk tehu dh js[kk ls cuk, x, dks.k dks 
ls O;Dr djsa rks gj f=Hkqt esa bl dks.k ds fy, Åij mBus dh nwjh&yac] nhokj
dh vksj c<+h xbZ nwjh&vkèkkj rFkk lh<+h dk fgLlk&d.kZ gksxkA

Åij geus 
PA
OA  dks tangent  dgk gSA

^yac* vkSj ^vk/kkj* ds :i esa tangent ¾ yac
vk/kkj  A bldk eku fp=&3 ds lHkh

f=Hkqtksa esa cjkcj gSA tc rd '' ugha cnyrk] vk/kkj o yEc dk vuqikr Hkh ugha cnyrkA

bl vuqikr tangent dks la{ksi esa tan   dgrs gSaA

tan PA QB RC
OA OB OC

  

D;k bu js[kk[k.Mksa ls dksbZ vkSj Hkh vuqikr cusaxs\

bu rhu nwfj;ksa ls dksbZ vkSj fLFkj vuqikr Hkh cusaxs\
vkb, yac vkSj d.kZ dk vuqikr ns[ksaA

vuqikr ¾ 
PA QB RC,  ,  
OP OQ OR

blh rjg vk/kkj vkSj d.kZ dk vuqikr

, ,OA OB OC
OP OQ OR

D;k ;s vuqikr Hkh fLFkj gSa\ tk¡p dhft,A

dks.k  ds fy, yac o d.kZ ds vuqikr dks
sine ¼la{ksi esa sin½ dgrs gSaA

PA QB RCsin
OP OQ OR

     vkfn

;gk¡ ledks.k ABC esa B = 90° rFkk A =¼fp= (i) esa½ rc dks.k
ds lkeus dh Hkqtk BC lEeq[k Hkqtk o AB layXu Hkqtk ,oa AC d.kZ
Hkqtk gksrh gSA

blh izdkj ledks.k ABC esa ¼fp= (ii)½ B = 90°, C =
rc dks.k ds lkeus dh Hkqtk AB lEeq[k Hkqtk o BC layXu Hkqtk ,oa
AC d.kZ Hkqtk gksxhA

fp= (i) esa sin , cos , tan
BC AB BC

AC AC AB
     

lEeq[k Hktq k

d.k Z Hkqtk

blh izdkj fp= (ii) ds fy, djds ns[kksA

B C

A



(I)

d.k Z Hkqt
kl

ay
Xu

 H
kqt

k

lEeq[k Hkqtk B C

A

(ii)



d.kZ Hkqt
k

layXu Hkqtk

l
Ee
q[k
 H
kqt

k

d.kZ

vk/kkj

0 A B C D

P

Q
R

S

yEc



fp=&3
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blh rjg vk/kkj vkSj d.kZ ds vuqikr dks cosine  ¼la{ksi esa cos½ dgrs gSaA

cos 
OA OB OC
OP OQ OR

   vkfn

¼sin, cos, tan vkfn vuqikrksa dks f=dks.kferh; vuqikr dgrs gSaA½

iz'ukoyh & 8-1
;fn ledks.k f=Hkqt ABC esa  B ledks.k gS rks fuEufyf[kr esa sin , cos , tanA C A  dk
eku Kkr dhft,&

tcfd

(i) AC=5 AB = 3 BC = 4
(ii) AB = 12 BC = 5 AC = 13
(iii) AB = 5 AC = 13 BC = 12
(iv) BC = 12 AB = 9 AC = 15

vuqikrksa esa laca/k

sin, cos vkSj tan esa laca/k % ledks.k f=Hkqt ABC esa B ledks.k gS ;fn C  gS
rks

tan ¾ 
AB
BC

¾ 
AB AC
AC BC



¾ 
AB BC
AC AC



¾ sin ÷ cos

tan 
sinθ
cosθ

dqN vkSj f=dks.kferh; vuqikr

geus ns[kk ledks.k f=Hkqt ABC ftlesa B ledks.k gS ds C =  ds fy,%&

yac
d.kZ

 ¾ sin
vk/kkj
d.kZ

 ¾ cos yac
vk/kkj

 ¾ tan

A

B C

yEc

d.kZ

vk/kkj


fp=&4
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bu vuqikrksa ds O;qRØe rhu vkSj vuqikr gSaA f=dks.kfefr esa bu rhuksa vuqikrksa ds uke
gSa&

d.kZ
yac

¾ cosecant ¼;k cosec½¾
1

sinθ

d.kZ
vk/kkj

¾ secant ¼;k sec½ ¾
1

cosθ

vk/kkj
yac ¾ cotanget  ¼;k cot½ ¾

1
tanθ

djds ns[ksa

 
sintan
cos

 
  gks rks cot   dks Hkh sin  o cos  ds :i esa fy[ksa\

f=dks.kferh; vuqikr vkSj ikbFkkxksjl izes; (Trigonometric
Ratio and Pythagoras Theorem)

lHkh f=dks.kferh; vuqikrksa dh vo/kkj.kk ledks.k f=Hkqtksa ls le>h tk ldrh gSA ledks.k
f=Hkqt dh Hkqtkvksa ds chp ikbFkkxksjl izes; ,d laca/k nsrk gSA bldk mi;ksx djds ge
f=dks.kferh; vuqikrksa esas dqN laca/k <wa<+ ldrs gSaA

,d ledks.k f=Hkqt ABC dh ledks.k cukus okyh Hkqtkvksa dh yackbZ a vkSj b gS vkSj
bldk fod.kZ c gS] rks ikbFkkxksjl izes; ds vuqlkj a, b vkSj c ds chp laca/k gksxk%

a2 + b2 = c2 ¼yac2 $ vk/kkj2 ¾ d.kZ2½ ---¼1½

vc ;fn fod.kZ c, vk/kkj b ij  dks.k cukrk gks rks

sin ¾ 
a
c  vkSj cos ¾ 

b
c

nksuksa i{kksa dk oxZ djsa vkSj tksM+sa

sin2 + cos2 = 
2 2

2 2  a b
c c



sin2 + cos2 = 
2 2

2

  a b
c


sin2 + cos2 = 
2

2

c
c

[ a2+b2=c2 laca/k ¼1½ ls]

sin2 + cos2 = 1

sin2 
= sin × sin

a2 = a × a
b2 = b × b

B

C A

90°

c

b

a

fp=&5
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bls vki ,sls Hkh fy[k ldrs gSa%&

sin2 = 1 – cos2 ;k cos2 = 1 – sin2

sin2vkSj cos2 ds laca/k ds mi;qZDr rhuksa dFku lehdj.k ds :i esa gSaA ;s lehdj.k
geus dks.k  ds mu lHkh ekuksa ds fy, fn[kk, gSa tks 0° ls 90° rd gSA ledks.k f=Hkqt esa
¼0  θ  90  ½ ds fy, bUgsa f=dks.kferh; loZlfedk,¡ (Trigonometric identities) dgrs gSaA

dqN vU; loZlfedk,¡ gSa tks tan2 vkSj sec2 rFkk cot2 vkSj cosec2 esa laca/k
crkrh gSaA bUgsa fuEufyf[kr rjg ls Kkr dj ldrs gSaA ns[ksa vkSj le>sa%&

loZlfedk&1 sin2 + cos2 = 1

sin2 ls Hkkx djus ij

2

2

sin θ
sin θ

 $ 
2

2

cos θ
sin θ

 ¾ 2

1
sin θ

1 $ cot2¾ cosec2 ¼loZlfedk&2½ ¼
cos cot
sin

  
 ½

iqu% ;fn loZlfedk&1 ds nksuksa i{kksa esa 2cos   ls Hkkx djus ij

2

2

sin θ
cos θ

 $ 
2

2

cos θ
cos θ

 ¾ 2

1
cos θ

tan2 + 1 = sec2     ;k 1 + tan2  = sec2  ¼loZlfedk&3½

djds ns[ksa
loZlfedk 1 dh rjg loZlfedk 2 vkSj loZlfedk 3 dks Hkh muds vyx :iksa esa fyf[k,A

f=dks.kferh; vuqikr irk djuk

geus ns[kk fd lHkh Ng f=dks.kferh; vuqikr ,d nwljs ls lacaf/kr gSaA ge ;g Hkh ns[k ldrs
gSa fd ;fn dksbZ ,d f=dks.kferh; vuqikr Kkr gks rks gesa ml dks.k ls cus fdlh Hkh ledks.k
f=Hkqt dh gj nks Hkqtkvksa ds vuqikr dh tkudkjh izkIr gks tkrh gSA

,slk ge ikbFkkxksjl izes; ds mi;ksx ls dj ldrs gSaA ,d f=dks.kferh; vuqikr
ls lHkh] 'ks"k vuqikr ekywe dj ldrs gSaA

mnkgj.k&1- PQR ,d ledks.k f=Hkqt gSA ftlesa Q ledks.k gS rFkk R ¾ 

gesa sin¾ 
3
5  fn;k gSA D;k blls ge ckdh vuqikr irk dj ldrs gSa\

 sin¾ yac
d.kZ

 ¾
PQ 3  
PR 5
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bls fy[k ldrs gSa] sin ¾ 
3
5

x
x  ¼pw¡fd 3x o 5x dk vuqikr ogh gS tks 3 vkSj 5 esa gS½

ge dgsaxs PQ = 3x, PR = 5x

ledks.k f=Hkqt PQR esa ] d.kZ2 ¾ yac2 $ vk/kkj2

(5x)2 = (3x)2 $ vk/kkj2

25x2 – 9x2 ¾ vk/kkj2

16x2 ¾ vk/kkj2

(4x)2 ¾ vk/kkj2

;k (4x)2 ¾ (QR)2

;k QR ¾  24x

QR ¾ 4x

vc cos 
vk/kkj
d.kZ


4 4  
5 5

x
x



blh izdkj 'ks"k f=dks.kferh; vuqikr Kkr fd, tk ldrs gSaA

mnkgj.k&2- ;fn sin¾ 
5

13  gks rks 'ks"k lHkh f=dks.kferh; vuqikr Kkr dhft,A

gy % gesa fn;k x;k gS%& sin
5

13 ---¼1½

sin dk eku Kkr gksus ij cos dk eku dSls fudkysaA

gesa ekywe gS&

sin2 + cos2 = 1

cos  irk djus ds fy, bls ,sls fy[ksaxs&

cos2 = 1 – sin2

cos2 = 1 – 
25

13
 
 
 

[fn;k gS sin
5

13 ]

cos2 = 1 – 
25

169  = 
169 –  25

169  = 
144
169

cos2 = 
212

13
 
 
 

P

Q R
fp=&6
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 cos =  
12
13 ---¼2½

vc gesa sin vkSj cos ds eku ekywe gSaA vkb, vc tan dk eku irk djrs gaSA

vki tkurs gSa fd& tan¾
sin θ
cosθ ;k sin ÷ cos

  tan¾
5 12  

13 13


¾ 
5 13  

13 12


tan¾ 
5

12

vc 'ks"k vuqikr sec, cosec vkSj cot ds eku Kkr djrs gSaA

ge tkurs gSa fd& sec = 
1

cosθ ] cosec = 
1

sin θ ,  cot = 
1

tan θ

vc sec
1 1 13     12cosθ 1213

  

cosec
1 1 13     5sin θ 513

  

cot
1 1 12     5tan θ 512

  

mnkgj.k&3- ;fn 
5sec
3

A  ] rks dks.k A ds vU; f=dks.kferh; vuqikr Kkr dhft,&

gy % gesa fn;k gS 
5sec
3

A  --------- (1)

(i) pw¡fd 
1sec

cos
A

A
  ¼secA dk O;qRØe cosA gS½

1 3cos
5 5

3
A    gksxkA
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(ii) loZlfedk 1 dk mi;ksx djds sinA dk eku Kkr djsaxsA

2 2sin 1 cosA A 

231
5
       

91
25

 

25 9 16
25 25
 

sin2 A = 
24

5
    

4sin
5

A 

(iii) pw¡fd tan A = 
sin A
cos A  ;k sin A ÷ cos AA

vc tan A 
4 3
5 5

 

4 5 4
5 3 3

  

 
4tan
3

A  gksxkA

(iv) tanA dk O;qRØe cotA gksrk gS

vr% cotA=
1 1 3

4tan 43A
   gksxk

(v)   cosecA = 
1

sinA  = 
1

4
5

 = 
5
4

vr% cosecA = 
5
4  gksxkA
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mnkgj.k&4- ;fn 5 tan ¾ 4 gks rks 
5sin θ – 3cosθ

sin θ+2cosθ  dk eku Kkr dhft,A

gy % 5tan ¾ 4

rks tan ¾ 
4
5

vc
5sin θ – 3cosθ

sin θ+2cosθ

 = 

sin θ 3cosθ5 –
cosθ cosθ

sin θ cosθ2
cosθ cosθ


¼cos ls va'k ,oa gj esa Hkkx nsus ij½

= 
5 tan θ – 3
tan θ + 2 (

sin θ
cosθ

 = tan)

= 

45 – 3
5

4 2
5

 
 
 
   
 

 (  tan = 
4
5 )

=  
4 – 3

4 10
5

  =  
1

14
5

= 
5

14

mnkgj.k&5- fdlh ledks.k f=Hkqt ABC esa] ftlesa B ledks.k gSA

;fn tan= 1 gks rks fl) dhft,

fd 2 sin cos = 1

gy % ABC esa tan
BC
AB 

;k BC = AB

ekuk AB = BC = k tgka k dksbZ /kukRed la[;k gS

vc AC =    2 2AB BC  = 2 2k k  = k 2

A

B C
fp=&7
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blfy, sin = 
BC
AC  = 

1
2  vkSj cos = 

AB
AC  = 

1
2

rks 2sin cos = 2
1
2

 
 
 

1
2

 
 
 

 = 1     2 2 2 

;k 2sin cos= 1 ;gh fl) djuk FkkA

iz'ukoyh & 8-2
1- fuEufyf[kr esa dksbZ ,d f=dks.kferh; vuqikr fn;k x;k gSA 'ks"k f=dks.kferh;

vuqikr Kkr djsa%&

(i) tan = 
3
4 (ii) sin

5
13 (iii) cos

1
3

(iv) cot1 (v) cosecA = 
5
4 (vi) sec

(vii) cosecA 10

2- ;fn cot
21
20  gks] rks sin × cosdk eku Kkr dhft,A

3- ;fn cosA = 
4
5  gks] rks 

cot A– sinA
2tanA  dk eku Kkr dhft,A

4- ;fn sec ¾ 
5
3  gks] rks 

tan θ – sinθ
1 tan θ.sinθ

 dk eku Kkr dhft,A

5- ;fn sinA ¾
1
3  gks] rks cosA,  cosecA + tanA,  secA dk eku Kkr dhft,A

6- fdlh ledks.k ABC esa C ledks.k gks rFkk tanA = 
1
3  gks] rks sinAcosB +

cosA sinB dk eku Kkr dhft,A

7- ;fn cotA = 
3
4  gks] rks 

sin A + cosA
sin A – cosA  dk eku Kkr dhft,

8- ;fn sin ¾ 
4
5  gks] rks 

4 tan θ – 5cosθ
secθ  4cotθ

 dk eku Kkr dhft,A
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dqN fo'ks"k dks.kksa ds fy, f=dks.kferh; vuqikr

ledks.k f=Hkqt esa  ¾ 0°] 30°] 45°] 60° vFkok 90° ds fy, f=dks.kferh; vuqikrksa ds eku
T;kfefr dk mi;ksx dj irk dj ldrs gSaA vkb, ns[ksa%&

45° ds fy, f=dks.kferh; vuqikr

f=Hkqt ABC ledks.k f=Hkqt gSA ftlesa B ledks.k gS rFkk C = 45° gSA

Li"V gS fd A Hkh 45° dk gksxkA

;fn BC = a gks rks

AB = a ¼D;ksa½

¼fdlh f=Hkqt esa cjkcj dks.kksa ds lkeus dh Hkqtk,¡ cjkcj gksrh gSaA½

vc AC2 = AB2 + BC2 ¼ikbFkkxksjl izes; ls½

= a2 + a2  = 2a2

AC = a 2

 C = 45° ds fy, BC vk/kkj] AB yac vkSj AC d.kZ gSA

 sin C = sin 45° = 
AB 1    
AC 2 2

a
a

 

cos 45° = 
BC 1    
AC 2 2

a
a

 

tan 45° = 
AB    1
BC

a
a

 

cot 45° = 
1 1

tan 45 1



 = 1

sec 45° = 
1 1 21cos 45

2
 



cosec 45° = 
1 1 21sin 45

2
 



30° ds fy, f=dks.kferh; vuqikr

ABD ,d leckgq f=Hkqt gS ftldh izR;sd Hkqtk 2a o izR;sd dks.k 60° gSA

B ls AD ij yac MkysaA

A

B C
45°

fp=&8

a

a
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;g AD dks C ij feysxkA

 AC = CD = a ¼D;ksa\½

ABC = DBC = 30° ¼D;ksa\½

¼leckgq f=Hkqt ds fdlh 'kh"kZ ls lkeus okyh Hkqtk ij Mkyk x;k yac ml Hkqtk
dks nks cjkcj Hkkxksa esa ckaVrk gS ,oa 'kh"kZ ds dks.k dks lef}Hkkftr Hkh djrk gSA½

vc ledks.k f=Hkqt ACB esa C ledks.k gSA

ABC = 30° rFkk bl dks.k ds fy, BC vk/kkj] AC yac vkSj AB d.kZ
gSA

BC2 = AB2 – AC2 ¼BC2 +  AC2  = AB2  ls½

= (2a)2 – (a)2  = 4a2 – a2

= 3a2 = a2.3

BC = a. 3

vc gekjs ikl AB, BC vkSj AC ds eku gSaA

vki budh lgk;rk ls 30° ds fy, f=dks.kferh; vuqikrksa ds eku viuh dkWih esa
fyf[k,A vkids lkfFk;ksa us tks eku fudkys gSa muls feykb,A

60° ds fy, f=dks.kferh; vuqikr

f=Hkqt ABC esa A = 60° gSA

bl dks.k ds fy, yac BC  3a  gSA

vk/kkj AC (= a) rFkk d.kZ AB (= 2a) gSA

sin 60° = 
BC 3 3    
AB 2 2

a
a

 

cos 60° = 
AC 1    
AB 2 2

a
a

 

tan 60° =
BC 3    3
AC

a
a

 

'ks"k vuqikr lkfFk;ksa ds lkFk feydj izkIr dhft,A

0° ds fy, f=dks.kferh; vuqikr

0° ds dks.k ds fy, f=dks.kferh; vuqikr Kkr djus ds fy, gesa ledks.k f=Hkqt ds ckjs esa
lkspuk gksxk ftldk ,d dks.k 0° dk gksA  D;k ,slk f=Hkqt laHko gS\ ¼bl loky ij vius
lkfFk;ksa ls ppkZ dhft,A½

30°

A

D

BC

a

a

2a

fp=&9

30°

A

D

BC

a

a

2a

fp=&10

60°

2a

3a
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;gk¡ ge bl ckr ij fopkj djsaxs fd fdlh ledks.k f=Hkqt dk dksbZ U;wu dks.k
yxkrkj NksVk vkSj NksVk gksrk tk, rks mldh Hkqtkvksaa dh yackb;ksa esa dSlk cnyko fn[kkbZ
iM+rk gSA

f=Hkqt PQR ,d ledks.k f=Hkqt gSA PQR og dks.k gS ftls 0° rd NksVk djuk
gSA fp= (i) ls (vi) esa Øe'k% dks.k  dks NksVk gksrk gqvk fn[kk;k x;k gSA

dks.k dks NksVk djrs tkus ij yac PR esa D;k dksbZ cnyko vk jgk gS\

D;k d.kZ QP esa Hkh dksbZ cnyko fn[kkbZ iM+ jgk gS\

vki ns[k jgs gSa tSls&tSls  de gks jgk gS PR Hkh NksVk gksrk tk jgk gSA

tc  yxHkx 'kwU; ds cjkcj gks tk,xk rc PR Hkh yxHkx 'kwU; ds cjkcj gksxkA

vr% tc = 0 gksxk rc yac PR = 0

blds lkFk gh QP Hkh NksVk gks jgk gS vkSj yxHkx vk/kkj QR ds cjkcj gksrk tk
jgk gSA

vr% = 0 ij vk/kkj QR ¾ d.kZ QP

vr% sin 0° = 
PR 0  
QP QP

  = 0

cos 0° = 
QR
QP  = 1   ¼ QR QP  fn;k gS½

tan 0° = 
PR 0  
QR QR

  = 0

cot 0° = 
QR QR  
PR 0

  = vfu/kkZfjr ¼fdlh ifjes; la[;k ds gj esa

'kwU; gks rks og vfu/kkZfjr gS½

sec 0° = 
QP
QR  = 1

fp=&11
(v)(i) (ii) (iii) (iv)

P

Q R


P

Q R


P

Q R


P

Q R
 P

Q R


PQ R


(vi)
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cosec 0° = 
QP QP  
PR 0

  = vfu/kkZfjr

90° ds fy, f=dks.kferh; vuqikr

90° dks.k ds f=dks.kferh; vuqikr Kkr djus ds fy, ,slk ledks.k f=Hkqt ysuk gksxk ftldk
,d U;wudks.k c<+rs&c<+rs 90° gh gks tk,] ml f=Hkqt dh Hkqtkvksa dh yackb;ksa esa D;k ifjorZu
fn[kkbZ iM+rk gS\

f=Hkqt PQR ,d ledks.k f=Hkqt gS ftlds PQR dks yxkrkj 90° rd c<+kuk gSA
fp=&12 esa (i) ls (v) rd Q dks Øe'k% c<+rk gqvk fn[kk;k x;k gSA

dks.k Q dks c<+kus ij vk/kkj QR esa D;k dksbZ cnyko vk jgk gS\

D;k d.kZ PQ esa Hkh dksbZ ifjorZu fn[k jgk gS\

vki ns[k jgs gSa fd Q dk eku c<+krs tkus ij vk/kkj QR NksVk gksrk tk jgk gS rFkk
tc Q = 90° gksxk rc QR = 0 gks tk,xkA blds lkFk gh PQ Hkh NksVk gksrk tk jgk gS vkSj
yxHkx yac PR ds cjkcj gksrk tk jgk gSA

vr% Q = 90° ij d.kZ PQ = yac PR vkSj vk/kkj QR = 0

vc Sin 90° =  yac
d.kZ

 = 
PR
PQ  = 1

Cos 90° = vk/kkjd.kZ  = 
QR
PQ  = 

0
1  = 0

tan 90° = yac
vk/kkj

 = 
PR
QR  = 

PR
0  =  vfu/kkZfjr

blh izdkj vU; vuqikrksa ds fy, eku fyf[k,A

fp=&12
(v)

P

QR

(i)

P

QR

(ii)

P

QR

(iii)

P

QR

(iv)

P

QR
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dks.kksa ds f=dks.kferh; vuqikr

lkj.kh&1

dks.k 0° 30° 45° 60° 90°
vuqikr

sin 0
1
2

1
2

3
2

1

cos 1
3

2
1
2

1
2 0

tan 0
1
3 1 3 vfu/kkZfjr

cot vfu/kkZfjr 3 1
1
3 0

sec 1
2
3 2 2 vfu/kkZfjr

cosec vfu/kkZfjr 2 2
2
3 1

mnkgj.k&6- eku Kkr dhft,&

cos 60°  cos 30° + sin 60° sin 30°

gy % cos 60°  cos 30° + sin 60° sin 30° esa eku j[kus ij

= 
1 3 3 1      
2 2 2 2

  

= 
3 3  

4 4
  = 

32  
4



= 
3

2

mnkgj.k&7- eku Kkr dhft,&

2 2 25sin 30   cos 45  –  4 tan 30
2sin 30  cos30   tan 45

   
   

tan 90°, sec 90°, cot 0°,
cosec 0° vfuèkkZfjr gSaA
90° ls FkksM+s ls de eku
ij x.kuk djsa rks tan
vkSj sec dk eku cgqr
gh vfèkd gksxkA 90° dh
rjQ vkrs tkrs ;g eku
vuar gksrk tkrk gSA

blh rjg cot vkSj
cosec Hkh  ds 0° rd
igqaprs&igqaprs vuar gksrs
tkrs gSa vkSj buds eku
fuèkkZfjr ugha fd, tk
ldrsA
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gy %
2 2 25sin 30   cos 45  –  4 tan 30

2sin 30  cos30   tan 45
   
     esa eku j[kus ij

     2221 1 1
2 2 3

5    –  4

1 32      1
2 2

 


 
   

 

5 1 4   –
4 2 3

3   1
2






= 

15 6 –  16
12

3  2
2




 = 

21 –  16
12

3  2
2


= 
5 2  

12 3 2



 =  

5
6 3 2

=  
 
 
2 – 35   

6 2 3 2 – 3



¼ifjes;hdj.k djus ;kus gj dks ifjes; la[;k cukus ij½

= 
 
 

5 2 – 3

6 4 – 3  = 
 5 2 – 3

6
    22(2 3)(2 3) 2 3   

mnkgj.k&8- lR;kiu dhft,&

cos2 30° – sin2 30° = cos 60°

gy %  cos2 30° – sin2 30°
= (cos 30°)2 – (sin 30°)2

= 

2 23 1 –  
2 2

   
       

= 
3 1 –  
4 4   =  

3 –1
4  = 

2
4

= 
1
2  =  cos 60°
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iz'ukoyh & 8-3
1- fuEufyf[kr esa ls lgh fodYi pqfu,&

(i)
2

2

1 –  tan 45
1  tan 45


 

 =

(a) 1 (b) tan90° (c) 0 (d) sin45°

(ii) 2

2 tan 30
1 – tan 30



 ¾

(a) sin 60° (b) sin 30° (c) tan 60° (d) cos 60°

2- fuEufyf[kr ds eku Kkr dhft,&

(i) cos 30° cos 45° – sin 30° sin 45° (ii) tan 30° sec 45° + tan 60° sec 30°

(iii) cosec 30° + cot 45° (iv)
cot 60

sec30  – tan45


 

(v) tan2 60° + tan2 45° (vi)
cos30   sin 60

1 cos 60   sin 30
  

   

(vii)
2 2

2

sin 45   cos 45
tan 60
  


(viii)

sin 30  –  sin 90   2cos 0
tan 30  tan 60
   

 

3- tk¡fp, lR; ;k vlR;&

(i) sin 30° cos 60° + cos 30° sin 60° = tan 90°

(ii) 1 – 2sin2 30° = cos2 60° (iii) 2cos2 45° – 1 = cos 90°

(iv) sin2 45° = 1 – cos2 45° (v) sin2 60° + cos2 60° = 1

f=dks.kferh; lehdj.k

ftl izdkj ,d pj jkf'k okys chth; lehdj.kksa dks gy dj vKkr jkf'k x, y, z, ... vkfn
jkf'k dk eku Kkr djrs gSa] mlh izdkj f=dks.kferh; lehdj.k dks gy dj vKkr dks.k
 dk eku Kkr fd;k tkrk gSA bl Hkkx esa ge mu f=dks.kferh; lehdj.kksa dk v/;;u
djsaxs ftuesa pj ¼vKkr½ dks.k  dk eku 0° vkSj 90° ds e/; gksA

mnkgj.k&8- lehdj.k 2sin  – 1 = 0 dks gy dhft,] ;fn 0°  90°

gy % 2sin  – 1 = 0

2sin  = 1  ;k sin  = 
1
2
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sin  = sin 30°
1sin 30   
2

   
 


 = 30°

mnkgj.k&9- lehdj.k 3 tan  = 1 dks gy dhft, ;fn 0°  90°

gy % 3 tan  = 1 ;k tan  = 
1
3

tan  = tan 30°
1tan 30   
3

   
 


 = 30°

iz'ukoyh & 8-4
fuEufyf[kr f=dks.kferh; lehdj.k dks ds eku ds fy, gy dhft,] tcfd 0°  90°

1. sin  = cos  2. 2cos  = 1 3. 2sin2  = 
1
2

4. 3tan2  – 1 = 0 5. 2sin  = 3 6. tan  = 0

7. 3cosec2  = 4 8. 2cos2  = 
1
2 9. 4sin2  – 3 = 0

10. 4sec2  – 1 = 3 11. cot2  = 3

f=dks.kferh; vuqikr ds vuqiz;ksx

vHkh rd geus ftrus dks.kksa ds f=dks.kferh; vuqikrksa ds ckjs esa i<+k gS os dks.k fdlh ledks.k
f=Hkqt ds gh dks.k FksA ledks.k f=Hkqt ds vfrfjDr vU; f=Hkqtksa] prqHkqZtksa] iapHkqtksa] cgqHkqtksa
esa Hkh ;s f=dks.kferh; vuqikr gksrs gSa vkSj buds eku fuf'pr gksrs gSaA ;s bu dks.kksa ds fof'k"V
xq.k gksrs gSaA vFkkZr~ fdlh Hkh vkÑfr esa dks.kksa ds eku Kkr gksus ij f=dks.kferh; vuqikr dh
lgk;rk ls Hkqtkvksa dh eki Kkr dj ldrs gSaA bls ge fuEufyf[kr mnkgj.k ls le>saxs&

mnkgj.k&10- ,d f=Hkqt ysrs gSa ABC ftl esa B = 45°
vkSj C = 30° AB = 5 lseh- f=Hkqt esa dksbZ Hkh
dks.k 90° va'k dk ugha gSA

5
lse

h-

A

B C
30°45°

fp=&13
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D;k ge bl tkudkjh ls AC o BC irk dj ldrs gSa\

'kh"kZ A ls Hkqtk BC ij ,d yac [khapsa tks mls D ij dkVsA

vc f=Hkqt ABD dks ysa rks

sin 45° = 
AD
AB  = 

AD
5

;kus AD = 5 sin 45° = 
5
2

ge BD irk dj ldrs gSaA jsgkuk us dgk bl f=Hkqt esa AD = BD

D;k vkidks ;g Bhd yxrk gS\

;s nksuksa cjkcj D;ksa gSa\

vc f=Hkqt ADC dks ns[ksa

sin 30° = 
AD
AC

AC = 
AD

sin 30

;kus AC = 
5
2  × 

1
sin 30

       = 
5
2  × 2 = 5 2

vkSj DC = AC cos30° = 5 2  × 
3

2

= 
5 3

2


BD vkSj DC nksuksa dks tksM+ dj BC izkIr djrs gSaA

BC = 
5
2  + 

5 3
2

 = 
 5 1 3

2



vr% AB = 5, AC = 5 2 vkSj BC = 
 5 1 3

2



A

B C
45°

fp=&14D

5
lse

h-

A

B C
30°45°

fp=&15D
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60°

A

B C45°

7
lseh -

djds ns[ksa
lHkh Hkqtk,a Kkr djsa

1. 2.

3. 4.

geus lh[kk
1- f=dks.kferh; vuqikrksa dks fuEufyf[kr izdkj ls Kkr djrs gSa&

sin yEc

d.kZ
  cos vk/kkj

d.kZ
  tan yEc

vk/kkj
 

cosec d.kZ

yEc
  sec d.kZ

vk/kkj
  cot vk/kkj

yEc
 

2- f=dks.kferh; vuqikrksa esa laca/k gksrk gS tSls& 
sintan
cos

 
 ] 

1cosec
sin

 
 ]

1sec
cos

 
 ] 

1cot
tan

 


3- ;fn U;wudks.k f=Hkqt dk ,d f=dks.kferh; vuqikr Kkr gS rks 'ks"k f=dks.kferh;
vuqikr vklkuh ls Kkr dj ldrs gSa\

4- ge fofHkUu dks.k tSls 0º, 30º, 45º, 60º vkSj 90º ds f=dks.kferh; vuqikrksa ds eku
Kkr dj ldrs gSaA

5- sinA ;k cosA dk eku 1 ls T;knk ugha gks ldrk tcfd secA ;k cosecA dk eku
ges'kk 1 ls T;knk ;k 1 gksxkA

6- 3 loZlfedk,¡ gSa%&

2 2sin cos 1  
2 21 cot cosec    tgk¡  0

2 21 tan sec     tgk¡  90º

30° 45°

6
l seh-

B

A

C

A

B C
60° 60°

6
l
seh
-

B C

A

8
l
se
h-

60°



vkvks T;kfefr dk bfrgkl tkusa-----

tc ls euq"; us vius vkl&ikl dh vkÑfr;ksa esa foHksn djuk izkjaHk fd;k rHkh ls js[kkxf.kr dk mn~Hko gqvkA rHkh ls cgqr lh
oLrqvksa dk ukedj.k mudh js[kkxf.krh; vkÑfr;ksa ls cuh igpku ij vk/kkfjr Hkh gSA euq"; us bu fofo/k vkÑfr;ksa dks le>us
o vyx&vyx <ax ls fpf=r djus ds iz;kl esa fHkUu&fHkUu izdkj dh js[kkvksa o vkÑfr;ksa dh jpuk djuk izkjaHk fd;kA

bl izfØ;k esa mUgksaus LFkkfud laca/kksa dk v/;;u fd;kA vkÑfr;ksa dh jpuk] dks.k dh le> fodflr dhA Hkkjr esa T;kfefr
dk mi;ksx izeq[k :i ls Lekjdksa dks cukus o u{k=ksa dh fLFkfr irk djus o mldk iwokZuqeku yxkus vkfn ds fy, gksrk FkkA blds
fy, dbZ lw= cus gq, FksA 'kq:vkrh T;kfefr] vuqHkoksa o mnkgj.kksa ls fu;eksa dks izkIr djus ds iz;klksa ij vk/kkfjr FkhA ;s fu;e
yackbZ] pkSM+kbZ] Å¡pkbZ] dks.k] {ks=Qy] vk;ru vkfn dh x.kuk djus esa ljyrk ykus ds iz;kl esa cus FksA budk y{; jkstejkZ dh
t:jrksa ;Fkk tehu ds losZ] bekjrksa] iqyksa vkfn ds fuekZ.k rFkk [kxksyh; o vU; rduhdh mi;ksx iwjk djuk FkkA ijarq tSlk vDlj
gksrk gS T;kfefr djus dk nk;jk mls vkxs [kkstus dk Hkh Fkk vkSj /khjs&/khjs ;g vkSj O;kid gksrh xbZA

T;kfefr ;kus Hkwfe ekiu blds mn~Hko ds dkj.kksa dks bafxr djrk gSA ml le; izkIr dbZ fu;e vkèkqfud xf.kr tSls
xgjs Fks ftUgsa izkIr djuk vkt Hkh vklku ugha gSA ;g gh vkSipkfjd T;kfefr dh 'kq:vkr FkhA gM+Iik lH;rk ds yksx ekiu ds
lkFk&lkFk T;kferh; vkd`fr;ksa dh jpuk esa izoh.k FksA blh rjg 'kqYo lw= esa Hkh f=Hkqtksa] oxksZ] vk;rksa rFkk vU; tfVy T;kferh;
vkd`fr;ksa dh jpuk ,oa bu vkd`fr;ksa ds {ks=Qy Kkr djus ds lw=ksa dk mYys[k gSaA bu lc lw=ksa dk Hkh O;kid lanHkksZa esa mi;ksx
laHko gS vkSj f=Hkqtksa] prqHkZqtksa vkfn ls lacaf/kr lw= gj izdkj ds f=Hkqtksa] prqHkZqtksa ij mi;ksx gks ldrs gSaA

'kqYc lw= T;kfefr ds dqN mnkgj.k gSa&

1- nks fn, x, oxkasZ ds {ks=Qyksa ds ;ksx ds cjkcj {ks=Qy dk oxZ cukukA

2- ,slk oxZ cukuk ftldk {ks=Qy fn, x, oxZ ls nksxquk gksA

fn, x, oxZ ds {ks=Qy ls nksxqus {ks=Qy okys oxZ dh jpuk djus ds fy, oxZ dh Hkqtk Kkr djus gsrq viLraHk rFkk
dkR;k;u us fuEufyf[kr 'kqYc lw= fn, &

u;h Hkqtk ¾ iqjkuh Hkqtk (1 + 
1
3

 + 
1

3 4
 – 

1
3 4 34 

) = 1.4142156 × iqjkuh Hkqtk

;g eku 2  ds oxZewy ds eku ls n’keyo ds ckn ds ikap LFkkuksa rd feyrk gSA

bl rjg ds lw=ksa o fu;eksa ds dbZ vkSj mnkgj.k ;wukuh] Hkkjrh; ¼fla/kq ?kkVh o gM+Iik½ csfcyksfu;u] vjch T;kfefr esa
feyrs gSaA

T;kfefr

bdkbZ & 5

GEOMETRY

;s tkudkfj;k¡ vyx&vyx xzaFkksa ls ladfyr dj izLrqr dh xbZ gSaA f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls T;kfefr ds laca/k esa vkSj
Hkh tkudkfj;k¡ izkIr dj ldrs gSaA
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gekjs bnZ&fxnZ cgqr&lh vkd`fr;k¡ fNih gqbZ gSaA uhps fn, x, fp= esa njokts ds iYys]
f[kM+dh dh pkS[kV] fdrkc dh Åijh lrg] Nr vkfn lHkh vk;rkdkj gSaA

fp=&1

dqN vkSj pht+ksa dh lrgsa f=Hkqtkdkj] iapHkqtkdkj o vU; vkdkj dh Hkh gksrh gSaA
vk;rkdkj vkÑfr;ksa dh lEeq[k Hkqtk,a cjkcj o lHkh dks.k 90° ds gksrs gSaA ckdh vkÑfr;ksa
esa Hkh dqN js[kk[k.M o muds chp ds dks.k vkil esa cjkcj gks ldrs gSaA

fp= esa f[kM+dh ds fxzy dks ns[ksaA bl fxzy ds fMtkbu dk fp= cgqr ls js[kk[k.M
fn[kkrk gSA blesa dbZ js[kk[k.M ,d&nwljs dks izfrPNsn Hkh dj jgs gSaA bl fxzy esa o ?kj
esa yxs vU; fxzMuqek fxzy esa dbZ izfrPNsn ds fcanq feyrs gSaA D;k ,sls izfrPNsnh fcanqvksa ij
cuus okys dks.kksa esa vkil esa dksbZ laca/k gksrk gS\ bl v/;k; esa ge izfrPNsnh fcanqvksa ij cus
dks.kksa dk v/;;u djsaxsA

js[kk[k.M vkSj var fcan q (Line Segment and End Points)

viuh dkih ij ,d js[kk [khafp,A bls O;Dr djus ds fy, fdu ladsrksa dk mi;ksx gksrk gS\

vc ,d fdj.k [khafp,A blds fy, dkSu&ls ladsr ysrs gSa\

D;k js[kk esa dksbZ var fcanq gSa\ vkSj fdj.k esa\ vkil esa ppkZ djsaA

uhps fn, x, fp= dks è;ku ls ns[ksa%&

blesa fdrus var fcanq gSa\ ;g fp= u rks js[kk dks
fu:fir djrk gS vkSj u gh fdj.k dksA ;g ,d js[kk[k.M gSA

ljy js[kk vkSj dks.k
[STRAIGHT LINE & ANGLE]

bdkbZ & 

A B
fp=&2
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;g ,d js[kk ij Hkh fpfàr fd;k tk ldrk gSA

,d js[kk ij fdrus js[kk[k.M gks ldrs gSa\

vkil esa ppkZ dhft;sA

js[kk[k.M igpkusa

1- bl js[kk esa fdrus fcanq vafdr gS\

2- blesa dkSu&dkSu ls js[kk[k.M gSa o fdrus js[kk[k.M gSa\

mi;qZDr rhuksa ckrsa uhps ds fp= 4] 5] 6 vkSj 7 esa Hkh ns[ksa&

vafdr fcanqvksa 
dh la[;k

vafdr fcanqvksa 
ds uke

js[kk [k.Mksa 
ds uke

js[kk [k.Mksa 
dh la[;k

3

4

5

6

7

P, Q, R

P, Q, R, S

PQ, PR, QR 3

;gk¡  PQ vFkok QP ,d gh js[kk[k.M ds nks uke gSaA

;fn fdlh js[kk ij nks gh fcanq vafdr gksa rks fdrus js[kk[k.M gksaxs\

bl rkfydk ds vk/kkj ij fcanq dh la[;k vkSj js[kk[k.M dh la[;k esa D;k dksbZ lacaèk
fn[krk gS\

blh izdkj ;fn fdlh js[kk ij 8 fcanq vafdr gksa rks js[kk[k.M dh la[;k = 1 + 2 +
3 + 4 + 5 + 6 + 7 gksxhA

;fn fdlh js[kk ij n fcanq vafdr gksa rks js[kk[k.M dh la[;k = 1 + 2 + 3 + 4 + 5
+ _ _ _ _ _ _ _  + n & 1 gksxhA

D;k vki blls lger gSa\ vkil esa ppkZ djsaA

P Q R
fp=&3

P Q R S
fp=&4 fp=&5

P Q R S T

fp=&6
P Q R S T U

P Q R S T U V
fp=&7
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lajs[k fcanq (Collinear Points)

Åij dh rkfydk esa fcanq P, Q, R, S vkfn ,d gh js[kk ij gSaA ;s lajs[k fcanq gSa vFkkZr~ ,sls
lHkh fcanq tks ,d gh js[kk ij fLFkr gks lajs[k fcanq (collinear points) gksaxsA

;gka fcanq A, B o C lajs[k gSa ¼fp=&8½A

D;k fp= 9 esa fcanq A, B, C vkSj D lajs[k gSa\ D;k ge
;g Hkh dg ldrs gSa fd fcanq B, C vkSj D lajs[k ugha gSa\

vkSj D;k fcanq C o D Hkh lajs[k ugha gSa\

D;k ge ,d ,slh js[kk [khap ldrs gSa ftl ij 'C' Hkh gks vkSj 'D' Hkh\ gk¡] ml js[kk
ij CD js[kk [k.M gSA

Li"Vr% dksbZ Hkh nks fcanq gksa] fdlh u fdlh ,d js[kk ij
rks os vo'; gksaxs vkSj ml js[kk ij os lajs[k gksaxsA

vFkkZr~ fcanq lajs[k gS ;k ugha] ;g iz'u de ls de rhu fcanq gksus
ij gh lkFkZd gksrk gSA rHkh ;g iwNk tk ldrk gS fd fn, x, fcanq lajs[k gSa ;k ugha\

lkspsa ,oa ppkZ djsa
D;k 3 lajs[k fcanqvksa ls f=Hkqt cu ldrk gS\

js[kk vkSj dks.k (Line and Angle)

fp=&9 esa fcanq 'C' ij dks.k DCA] 90o ls vf/kd gS vr% vf/kd dks.k gSA

ge dbZ vU; izdkj ds dks.k tkurs gSa] tSls& U;wudks.k (acute angle)] ledks.k (right
angle)] vf/kd dks.k (obtuse angle)] ljy ;k _̀tqdks.k (straight angle) rFkk izfrorhZ ;k ògÙk
dks.k (reflex angle)A

djds ns[ksa

buesa ls izR;sd dks.k dk fp= cukb, o dks.kksa ds uke fyf[k,A

vklUu dks.k] iwjd dks.k rFkk laiwjd dks.k

;gk¡ ge ns[ksaxs fd vklUu dks.k] iwjd dks.k vkSj laiwjd
dks.k dh Js.kh esa dkSu ls dks.k ds tksMs+ vkrs gSaA

vklUu dks.k (Adjacant angles)

fn, x, fp= 10 ¼i½ o ¼ii½ dks
ns[ksaA

fp=&8
A CB

A C

D

B

fp=&9

C
A

O

1 2

B

(ii)
A B

C

1 2

O
(i)

fp=&10
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C

EA

D

B

O

fp= 10 ¼i½ o ¼ii½ esa nks dks.k 1 o 2 gSA ftuesa 'kh"kZ O vkSj ,d Hkqtk OC
mHk;fu"B(common) o e/; esa gSA

vr% fp= 10 esa dks.k 1 o 2 vklUu dks.k gSaA

vc fp= 11 ¼i½] ¼ii½ o ¼iii½ dks nsf[k,&

fp=&11 ds ¼i½] esa dks.k 3] 4 ds fy, 'kh"kZ leku gS ysfdu dksbZ ,d Hkqtk nksuksa esa
mHk;fu"B (common) ugha gSA

fp= ¼ii½ esa dks.k 3] 4 ds fy, 'kh"kZ vyx&vyx gSa vFkkZr~ dks.k 3 ds fy, O o dks.k
4 ds fy, A

fp= ¼iii½ esa dks.k 3] dks.k 4 esa ,d Hkqtk OA mHk;fu"B gS fdarq dks.k 4 dk gh ,d
Hkkx dks.k 3 gSA

blfy, fp= 11 ds lHkh Hkkxksa esa dks.k 3 o 4 vklUu dks.k ugha gSaA

vFkkZr~ tc nks dks.k ,d gh 'kh"kZ ij gksa o mudh dksbZ Hkqtk nksuksa esa gh mHk;fu"B
(common) gks ¼fp=&10 dh rjg½ rFkk ,d dks.k nwljs esa lekfgr u gks ¼fp=&11¼iii½ dh
rjg½ rc dks.kksa ds ,sls tksM+ksa dks vklUu dks.k dgsaxsA

djds ns[ksa
 1- 2 ,sls dks.k cuk,¡ tks vklUu dks.k u gksaA

 2- fp= ns[kdj crkb, fd fuEufyf[kr dks.k
vklUu gS ;k ugha\

¼i½ AOB  vkSj BOC
¼ii½ BOC  vkSj DOE
¼iii½ EOD  vkSj DOC

fp=&11

(i) (ii) (iii)

C
B

A

D

O

3
4

C

A

B

O

4

3

C

4

A

B

D

O

3
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lkspsa ,oa ppkZ djsa
nks dks.k dc vklUu dks.k gksaxs\

¼i½ tc nksuksa vf/kd dks.k gks ¼ii½ nksuksa U;wudks.k gksa

¼iii½ ,d vf/kd dks.k o ,d U;wu dks.k gksA

iwjd dks.k (Complementary angles)

uhps fn, x, bu fp=ksa dks /;ku ls ns[ksaA ;gk¡ izR;sd esa nks dks.k cus gSaA bu dks.kksa ds izR;sd
tksM+s dk ;ksx fdruk gksxk\

tc nks dks.kksa dk ;ksx 90o gks rc izR;sd dks.k ,d&nwljs ds iwjd dks.k gksaxsA

D;k ;s iwjd dks.k vklUu dks.k Hkh gSa\

vki Hkh fp=&12 dh rjg dqN vkSj vklUu iwjd dks.kksa ds fp= cukb,A

laiwjd dks.k (Supplementary angle)

uhps cus fp=ksa esa 1  o 2  dk ;ksx fdruk gksxk\

bu lHkh dks.kksa ds tksM+ksa dk ;ksx 180o gS vFkkZr~ izR;sd dks.k] ,d&nwljs dk laiwjd
dks.k gSA

O A

BC

30°

60°

(iii)
O A

C

B

50°
40°

(ii)O

Q

R

P

70°
20°

(i)

fp=&12

OA B

1 2

C

(iii)
OA B

1 2

C

(ii)
OA B

1
2

C

(i)

1

Q R

P S

2

(iv)

1

G J

H I

2

(v)fp=&13
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OA E

D

5
4

32
16

B

C

D;k fp= 13 esa ¼i½] ¼ii½ o ¼iii½ vklUu dks.k gSa\ D;k ¼iv½ vkSj ¼v½ esa Hkh vklUu dks.k
gSa\

;gk¡ ¼i½] ¼ii½ o ¼iii½ esa nks dks.kksa ds feyus ls ,d ljy js[kk cu jgh gS vkSj ,d
_`tqdks.k ¼ljy dks.k½ cu jgk gSA ,sls dks.kksa ds tksM+ksa ¼;qXe½ dks jSf[kd ;qXe Hkh dgrs gSaA

;kus ge izR;sd jSf[kd ;qXe dks laiwjd dks.k dg ldrs gSaA

D;k fp= ¼iv½ o ¼v½ ds tksM+s Hkh jSf[kd ;qXe gSa\

lkspsa ,oa ppkZ djsa
1- D;k nks ledks.k ,d&nwljs ds iwjd gks ldrs gSa\

2- D;k izR;sd js[kh; ;qXe laiwjd dks.k gksxk\

djds ns[ksa
1- fuEufyf[kr esa ls dkSu ls dks.k iwjd vFkok laiwjd gSa\ dkSu ls vklUu o js[kh;

;qXe dks.k gaS\

 2- fuEufyf[kr fp= esa fuEu dks.k dkSuls ;qXe cuk jgs gSaA

¼i½ 1 o 2 ¼ii½ 5 o 6

¼iii½ 6 o 3 ¼iv½ 5 o 2

¼v½ 3 o 4

izfrPNsnh ,oa lekarj js[kk,¡ (Intersecting and Parallel Lines)

fp=&14(i) o (ii) esa ;fn js[kkvksa dks vkxs c<+k;k tk, rks dkSu&lh js[kk,¡
,d&nwljs dks dkVsaxh\

;gk¡ js[kk AB o CD ,d&nwljs dks ugha dkVrh gSa tcfd js[kkvksa GH o EF

1 2
O A

C
B

(iv)
OA

C

B

(iii)

O
1 2 C

B

A

(i)

1 2
OA C

B

(ii)

C D

A B

fp=&14 (i)
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fp=&16A
D

B
C

1
2

3

4
O

fp=&17A
D

B
C

1
2

3

4
O

dks H o F dh fn'kk esa vkxs c<+kus ij ,d&nwljs
dks O fcanq ij dkVrh gSaA ¼fp=&15½

vFkkZr~ AB o CD js[kk,¡ lekarj js[kk,¡ gSa

vkSj EF o GH izfrPNsnh js[kk,¡ gSaA

nks izfrPNsnh js[kkvksa ls cus dks.k

tc nks js[kk,¡ ,d&nwljs dks fdlh fcanq ij dkVrh gSa rks dVku fcanq ij dqN dks.k curs gSaA

fp=&16 dks ns[ksaA js[kk AB o CD  fcanq O ij ,d&nwljs dks dkVrh
gSa r c 1, ] 2,  3, o 4  curs gSaA D;k 1  o 3  rFkk 2  o 4  esa
dqN lekurk gS\

;gk¡ ge ns[krs gSa fd 1  o 3  fcanq O ¼tks fd dks.kksa dk 'kh"kZ gS½
ij ,d&nwljs ds lkeus ds dks.k gSa blh izdkj 2  o 4  HkhA

;s dks.k 'kh"kkZfHkeq[k dks.k gSaA

'kh"kkZfHkeq[k dks.kksa ds xq.k (Vertically Opposite Angles)

;gk¡ 1  o 3  rFkk 2  o 4  'kh"kkZfHkeq[k dks.k gSaA

vc js[kk CD ds Åijh Hkkx esa CODBODCOB 

;gk¡ COD  dkSu&lk dks.k gS\

;g ljy dks.k gSA

vFkkZr~ o180BODCOB 

;k o18032  -----¼i½

D;k AB js[kk ds Åijh Hkkx esa Hkh blh izdkj dk laca/k Kkr dj ldrs gSa\ gk¡] djds
ns[krs gSaA

AOBCOBAOC 

;k o18021  ---¼ii½

;gk¡ AOB  ,d ljy dks.k gSA

vc ¼i½ o ¼ii½ ls

2132 

;k 13 

vFkkZr~ 31  ---¼iii½

O
G

HE
F

fp=&15

fp=&14 (ii)

G
H

E F
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AOC COD DOA
( )= x + x + 20º

= 2x + 20º

    
 
 
 
 

blh izdkj vki js[kk CD ds Åij ds dks.kksa dk ;ksx rFkk js[kk AB ds uhps ds dks.kksa
dk ;ksx izkIr dj fuEufyf[kr laca/k izkIr dj ldrs gSaA

2 4  ---¼iv½

;gk¡ 1  o 3  rFkk 2  o 4  'kh"kkZfHkeq[k dks.k gS rFkk izkIr laca/k ¼iii½ o ¼iv½ ls
ns[k ldrs gSa fd ;s dks.k cjkcj gSa vFkkZr~ 'kh"kkZfHkeq[k dks.k cjkcj gksrs gSaA

djds ns[ksa
1- fp= esa 'kh"kkZfHkeq[k dks.k crkb,A

2- fp= esa o2 110   rks 1  o 4  dk eku crkb,A

mnkgj.k&1- fp=&18 esa 

OA o 

OB  foijhr fdj.ksa gSaA AOC  o BOC   ds eki

D;k gksaxs\

gy % 

OA  vkSj 

OB  foijhr fdj.ksa gSaA

pwafd AOC  o BOC  js[kh; ;qXe cukrs gSaA

vr% oAOC BOC 180  

º º(2x+20 )+2x=180

4x+20º=180º

x=40º
vr% AOC=2x+20º

o2(40º) 20 

o100

vkSj BOC = 2x
o2(40 )

o80

vr% oAOC 100   o oBOC 80   gksxkA

O R

S

Q

P

U
T

V

O4

32

1

fp=&18

AB

C
D

O
2x ( +20°)xx
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mnkgj.k&2- fn, x, fp= esa js[kk,¡ AB vkSj CD ,d nwljs dks fcanq O ij izfrPNsn djrh
gSaA ;fn : 7 : 8AOC COB    gS] rks lHkh dks.kksa ds eku Kkr dhft,A

gy % iz”ukuqlkj : 7 : 8AOC COB  
vr% ekuk 7AOC x  .....(i)

8COB x  .....(ii)
js[kk AB ij fdj.k OC [kM+h gS ¼js[kh; ;qXe½

180ºAOC COB  
7x + 8x = 180o

15x = 180o

x = 12o .....(iii)
vr% 7AOC x 

 = 7 (12º)
= 84o

,oa 8COB x 
= 8 (12º)
= 96o

vkSj BOD AOC  = 84o ¼'kh"kkZfHkeq[k dks.k½

iqu% AOD COB   = 96o ¼'kh"kkZfHkeq[k dks.k½

mnkgj.k&3- fn, x, fp= esa COD  = 90o, BOE = 72o vkSj AOB ljy js[kk gksus ij

AOC , BOD  vkSj AOE  Kkr dhft,A

gy % AOB ,d ljy js[kk gS

AOE  + BOE  = 180o  ¼js[kh; ;qXe½
3x + 72o = 180o

3x = 108o

 x = 36o .....(i)
blh rjg ls]

oAOC COD DOB 180      ¼ljy dks.k½

 x + 90° + y = 180o

36o + 90o + y = 180o

126o + y = 180o

  y = 54o .....(ii)
vr% AOC  = x = 36o

BOD  = y = 54o

vkSj AOE  =  3x = 3  x 36o = 108o

A

B
C

D

O

fp=&19

O B

DC

A

E

x y
90°

72°3x

fp=&20
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P

Q

R

O

S fp=&22

mnkgj.k&4- fn, x, fp=&21 esa PQ js[kk ij fdj.k OS gS o vU; fdj.ksa OR vkSj OT
gSa tks Øe'k% POS vkSj SOQ ds lef}Hkktd gSaA ROT Kkr dhft,A

gy % fdj.k OS, js[kk PQ ij gS] vr% jSf[kd ;qXe

POS + SOQ = 180o

ekuk POS = x
rks x + SOQ = 180o

SOQ = 180o - x .....(i)
fdj.k OR, POS dks lef}Hkkftr djrh gS]

vr% ROS  = 
2
1

POS

= 
2
1

x  = 
2
x

.....(ii)

blh rjg fdj.k SOQ,OT   dks lef}Hkkftr djrh gS]

vr% SOQ
2
1SOT 

 1 180º
2

x   ¼lseh- 1 ls½

090
2
x

  .....(iii)

fp= ls Li"V gS fd

SOTROSROT 

90º
2 2
x x    

 
90º

2 2
x x

  

vr% ROT 90º 

mnkgj.k&5- layXu fp= esa pkj fdj.ksa OR,OQ,OP  vkSj OS gSaA fl) dhft, fd

POQ QOR SOR POS 360º        gSA

gy % fn, x, fp=&22 esa fdj.k OR,OQ,OP  vkSj OS esa ls fdlh Hkh ,d
dks ihNs ,d fcanq rd c<+kus dh vko';drk gSA ¼D;ksa\½

fdj.k OQ dks ,d fcanq T rd c<+k nsa] ¼fp=&23½ rkfd TOQ ,d js[kk gks
tk;A vc fp= ls Li"V gS fd

fdj.k OP] js[kk TQ ij gS] vr% jSf[kd ;qXEk

P
O Q

R T

S

fp=&21
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TOP POQ 180º    .....(i)
blh izdkj fdj.k OS Hkh js[kk TQ  ij gS] vr% jSf[kd ;qXe

TOS SOQ 180º    .....(ii)
leh- ¼1½ vkSj ¼2½ dks tksM+Uks ij

TOP POQ TOS SOQ 360º       .....(iii)
fp= ls Li"V gS fd

POSTOSTOP 
TOSPOSTOP  .....(iv)

vkSj SOQ = SOR + QOR .....(v)
lehdj.k (iii) esa leh- (iv) vkSj leh- (v) ls eku j[kus ij

POS - TOS + POQ + TOS + SOR + QOR = 360º
vr% POQ + QOR + SOR + POS = 360o ;gh fl) djuk FkkA

iz'ukoyh & 9-1
1- fp= esa POR rFkk QOR  js[kh; ;qXe fufeZr djrs gSaA

;fn o80x y   gks rks x vkSj y dk eku Kkr dhft,A

2- fn, x, fp= esa js[kk,¡ PQ vkSj RS fcanq O ij izfrPNsn djrh gSaA ;fn
o70QOTPOR   vkSj o40QOS  gS rks QOT rFkk

izfrorhZ ROT  dk eku Kkr dhft,A

3- fn, x, fp= esa] js[kk,¡ AB vkSj LM fcanq O
ij izfrPNsn djrh gSaA ;fn o90NOB   vkSj
x : y = 2 : 3 gS] rks z dk eku Kkr dhft,A

4- nh xbZ vkd`fr esa EDCECD 
gS rks fl) dhft, fd ECA EDB 

5- fn, x, fp= esa ;fn dcba   gS] rks fl) dhft, fd

LOM  ,d js[kk gSA

P

Q

R

O

S

T

fp=&23

P

R
T

Q

S

O

PQ O

R

yx

BA
y

z

x

L N

M

O

BA C

E

D

L

a

M

P

Q

O
b

d

c
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6- fn, x, fp= esa AOB ,d js[kk gSA fdj.k OC] js[kk AB ij yac
gSA fdj.k OA vkSj OC ds chp esa ,d vU; fdj.k OD gSA fl)
dhft, fd

AOD) - BOD(
2
1  COD 

7- ;fn o64ABC   vkSj ABdks fcanq X rd c<+k;k x;k gSA bl nh xbZ tkudkjh

ls vkd`fr [khafp,A ;fn fdj.k CBX,BY  dks lef}Hkkftr djrh gS] rks dks.k

ABY vkSj izfrorhZ YBX  ds eku Kkr dhft,A

lekarj js[kk vkSj fr;Zd js[kk,¡ (Parallel and Transversal Lines)

fp=&24 o 25 esa m,  fdl izdkj dh js[kk,¡ gSa\

fp=&24 esa js[kk,¡ m,  ,d nwljs dks izfrPNsn ugha djrh rFkk

fp=&25 esa js[kk,¡ m,  izfrPNsnh js[kk,¡ gSaA js[kk n nksuksa fp=ksa esa m,
js[kkvksa dks nks fcanqvksa P o Q ij dkVrh gSA ;g js[kk n fr;Zd js[kk gSA

fp=&24 o fp=&25 dks nsf[k,A bu nksuksa esa ls fdl fp= esa l o m
js[kkvksa ds chp dh nwfj;k¡ leku gS\

;gk¡ fp=&25 esa js[kk,¡ m,  izfrPNsnh gSa vkSj buds chp dh nwfj;k¡

vleku gSa tcfd fp=&24 esa js[kk,¡ m,  chp dh nwfj;k¡ leku gaSA

fp=&24 dh js[kk,¡ m, lekarj js[kk,¡ gSaA

tc nks js[kkvksa dks ,d fr;Zd js[kk dkVrh gS rks fuEufyf[kr dks.k curs gSa ftUgsa
fp=&24 o 25 esa ns[k ldrs gSa&

 i laxr dks.k (Corresponding angle)
 a  1  vkSj 5  b  2  vkSj 6
 c   3  vkSj 7  d  4  vkSj 8

 ii ,dkarj var%dks.k (Alternative interior angle)
 a  4  vkSj 6  b  3  vkSj 5

 iii ,dkarj ckg~; dks.k (Alternate exterior angle)
 a  1  vkSj  7  b  2  vkSj 8

 iv fr;Zd js[kk ds ,d gh vksj ds var%dks.k

 a  4  vkSj 5  b  3  vkSj 6

fr;Zd js[kk ds ,d gh vksj ds vaRk%dks.kksa dks Øekxr (consecutive) var% dks.k ;k
lacafèkr (allied) var%dks.k ;k lgvar%dks.k (cointerior angles) Hkh dgrs gSaA dbZ ckj ge
,dkarj var% dks.kksa ds LFkku ij “kCn ,dkarj dks.k dk iz;ksx djrs gSaA

C

BOA

D

2 1

43

6 5

7 8

fp=&24

n

m Q

Pl

l

m

n

P

Q

fp=&25

2
1

3
4

6
5

7 8
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(v) fr;Zd js[kk ds ,d gh vksj ds ckg~; dks.k gSaA
¼Øekxr ckg~; dks.k ;k lacaf/kr ckg~; dks.k ;k lgckg~; dks.k ½

 a  1  vkSj 8  b  2  vkSj 7

djds ns[ksa
vki fuEufyf[kr fp= dk voyksdu dj rkfydk iw.kZ dhft,A

Øa dks.kksa dk ;qXe dks.k dks.kksa ds ;qXe
la- dh la[;k
1 ,dkarj var% dks.k 2

2 fr;Zd js[kk ds ,d
gh vksj ds var% dks.k

3 a vkSj g,
b vkSj h

4 a vkSj h
b vkSj g

5 laxr dks.k  4

laxr dks.k o ,dkarj dks.k ds xq.k (Properties of Corresponding angle
and Alternative Angle)

nks js[kkvksa dks ,d fr;Zd js[kk ds dkVus ij laxr dks.kksa] ,dkarj dks.kksa ds tksM+s curs gSaA D;k
bu dks.kksa ds tksM+ksa ¼;qXe½ esa dqN laca/k gksrs gSa\

tc izfrPNsnh js[kkvksa dks fr;Zd js[kk dkVrh gS rks laxr dks.kksa o ,dkarj dks.kksa ds
;qXe cjkcj ugha gksrs gSa] fdarq lekarj js[kkvksa dks fr;Zd js[kk dkVrh gS rks laxr dks.kksa o
,dkarj dks.kksa ds ;qXe cjkcj gksrs gSaA

lkspsa ,oa ppkZ djsa
;fn nks js[kkvksa dks ,d fr;Zd js[kk izfrPNsn djs vkSj muds laxr dks.k cjkcj gksa rc D;k
nksuksa js[kk,¡ lekarj gksaxh\

vc iz'u ;g gS fd D;k laxr dks.kksa ds bl xq.k ds vk/kkj ij lekarj js[kkvksa dks
,d fr;Zd js[kk ds dkVus ij cuus okys vU; dks.kksa tSls ,dkarj vUr%dks.k] ,dkarj ckg~;dks.k
ds xq.k tku ldrs gSa\ gk¡] bl laca/k dks tkuus ds fy, ge nks lekarj js[kk,¡ m,  cukrs
gSa] ftUgsa fr;Zd js[kk n fcUnq P o Q ij dkVrh gSA fp=&26 ns[ksaA

fe
g

h

b
pa

c
d

q
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n

m

l

120°

1

2

(i)

n

50°
2

1

m

l

(ii)

n

m

l

70°

1

2

(iii)

n

m

l
80°

1 2

(iv)

;gk¡ 51   ¼laxrdks.k½ & ¼i½

1 3   ¼'kh"kkZfHkeq[k dks.k½ & ¼ii½

¼i½ o ¼ii½ ls

35   ;s dkSu&ls dks.k gSa\ ;s ,dkarj vUr%dks.k gSaA

vc ge dg ldrs gS fd nks lekarj js[kkvksa dks ,d fr;Zd js[kk dkVs
rks muds ,dkarj vUr%dks.k cjkcj gksrs gSaA

lkspsa ,oa ppkZ djsa
;fn nks js[kkvksa dks ,d fr;Zd js[kk dkVs rFkk muds ,dkarj
vUr%dks.k cjkcj gksa rc D;k nksuksa js[kk,¡ lekarj gksxh\

djds ns[ksa
fn, x, fp=ksa esa 1  vkSj 2  ds eku Kkr dhft,] ;fn nks lekarj js[kkvksa
l vkSj m dks fr;Zd js[kk n izfrPNsn djrh gSaA mÙkj ds dkj.k Hkh crkb,A

,d gh js[kk ds lekarj js[kk,¡  (Lines Parallel to the Same Line)

tc nks js[kk,¡ ,d gh js[kk ds lekarj gksa] rks D;k os ijLij lekarj gksaxh\

bldh tkap ds fy, layXu fp=kuqlkj rhu js[kk,¡ , ,l m n  [khafp,] ftuesa js[kk m
js[kk l ds lekarj gS vkSj js[kk n js[kk l ds lekarj gSA

js[kk , ,l m n  ij fr;Zd js[kk t  [khaphA

laxr dks.k vfHkx`fgr ls

21  -------------¼1½

31  -------------¼2½

¼1½ vkSj ¼2½ ls ge fu’d’kZ izkIRk djrs gSa A

32 

fp=&26

n

1 2

4 3
5 6

8 7
m

l P

Q

fp=&27

2

3

1

t

l

m

n



ljy js[kk vkSj dks.k 189

ijarq 2  vkSj 3  js[kk m  rFkk js[kk n  ds fy, laxr dks.k cukrs gSa] blfy, vki
dg ldrs gSa fd  js[kk m ] js[kk n  ds lekarj gSA

bl ifj.kke dks ,d izes; ds :i esa fuEufyf[kr rjg ls fy[k ldrs
gSa&

izes;&1 % os js[kk,a¡ tks ,d gh js[kk ds lekarj gkas] ijLij lekarj
gksrh gSaA

mnkgj.k&6- fn, x, fp=&28 esa x, y, z  vkSj c,b,a  ds eku Kkr dhft,A

gy % fp= esa LIk"V gS fd&

y = 110º ¼  laxr dks.k ½

vkSj x + y = 180º  ¼jSf[kd ;qXe dks.k ½

 x + 110º = 180º

 x = 70º

z = x = 70º ¼  laxr dks.k ½

iqu% c = 65º ¼  ,dkarj dks.k ½

vkSj a + c =180º ¼  jSf[kd ;qXe dks.k ½

 a + 65º = 180º

 a = 115º

rFkk b = c = 65º  ¼  'kh"kkZfHkeq[k dks.k ½

vr% 115º , 65º , 65ºa b c  

70º , 110º , 70ºx y z  

mnkgj.k&7- fn, x, fp=&29 esa ;fn PQ || RS, MXQ 135º 
vkSj MYR 40º   gS] rks XMY  Kkr dhft,A

gy %   fn, x, fp= esa M  ls xqtjus okyh vkSj PQ  ds lekarj js[kk

AB  [khaphA vc RS||AB  vkSj RS||PQ  gSaA

vc] QXM XMB 180º     -----¼1½

¼ ,PQ||AB  fr;Zd js[kk XM  ds ,d gh vksj ds var% dks.k½ fp=&30

iz'ukuqlkj] QXM 135º ,   lehdj.k ¼1½ ls
 135º XMB 180º 

XMB 180º 135º  

vr% XMB 45º  -----¼2½

y

a
b

110°

xc

65°

z

fp=&28

izes;

os dFku ftUgsa rdksZa o Kkr
tkudkfj;ksa dh lgk;rk ls
izekf.kr fd;k tkrk gSA

fp=&29

M

P

R

X

135°
Q

Y
40°

S

fp=&30

M

P

R

X
135°

Q

Y
40°

S

A B
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iqu% MYRBMY  -----¼3½ ¼ ,RS||AB  ,dkarj dks.k½

iz'Ukkuqlkj] MYR 40º ,   lehsdj.k  ¼2½ ls

BMY 40º  -----¼4½

lehdj.k ¼2½ vkSj ¼4½ dks tksM+us ij]

XMB BMY 45º 40º   

vFkkZr~   XMY 85º 

mnkgj.k&8- fn, x, fp=&31 esa CD||AB rc x  dk eku Kkr dhft,A

gy % fn, x, fp=&32 esa fcanq E  ls AB||EF  [khafp,A rc  CD||EF

pwafd CD||EF  vkSj CE fr;Zd js[kk gS ] vRk%

DCE CEF 180º  

 CEF 180ºx   ¼ DCE x  ½

CEF 180º x   -----¼1½

AB||EF  vkSj AE  fr;Zd js[kk gSA vRk%

BAE AEF 180º   ¼lg var% dks.k½

  105º AEC CEF 180º    

¼ BAE 105º  ½

  105º 25º 180º 180ºx   

¼ AEC 25º   vkSj leh- 1 ls½

 310º 180ºx 
vRk% 130ºx 

mnkgj.k&9- ;fn ,d fr;Zd js[kk nks js[kkvksa dks bl izdkj izfrPNsn djs fd laxr dks.kksa
ds ,d ;qXe ds lef}Hkktd ijLij lekarj gksa] rks fl) dhft, fd nksuksa

js[kk,a Hkh ijLij lekarj gksrh gSaA

gy % fp=kuqlkj ,d fr;Zd js[kk AD  [khaph tks nks js[kkvksa PQ
vkSj RS dks Øe'k% fcanqvksa B  vkSj C  ij izfrPNsn djrh gSaA

ABQ  dh lef}Hkktd] fdj.k BE gS] BCS dh lef}Hkktd

fdj.k CG gS rFkk CG||BE  gSA

fl) djuk gS& RS||PQ

;gk¡ fn;k x;k gS fd fdj.k ABQ,BE   dh lef}Hkktd gS]

B D

A C
105° x

25°
E

F

fp=&32

B D

A C
105° x

25°

fp=&31 E

A

B

R S

P Q

C

D

E

G

fp=&33
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vr% ABQ
2
1ABE  -----¼1½

bl izdkj] fdj.k CG ] BCS  dh lef}Hkktd gS ]

vRk% BCS
2
1BCG  -----¼2½

ijarq] CG||BE  vkSj AD  ,d fr;Zd js[kk gS] vRk%

BCGABE  -----¼3½

leh- ¼1½] ¼2½ vkSj ¼3½ ls ¼laxr dks.k½

BCS
2
1ABQ

2
1



vFkkZr~ BCSABQ 

ijaRkq ABQ  vkSj BCS  fr;Zd js[kk AD  }kjk js[kkvksa PQ  vkSj RS ds lkFk
cuk, x, laxr dks.k gSa vkSj cjkcj gSaA

RS||PQ  ;gh fl) djuk FkkA

mnkgj.k&10- fn, x, fp= esa] CD||AB  vkSj EF||CD  gSaA lkFk gh] ABEA  gSA ;fn

BEF 55º   gSa] rks x, y  vkSj z ds eku Kkr dhft,A

gy % fn;k gS fd CD||AB  rFkk EF||CD  vRk % EF||AB ] fn, x, fp= esa BE  dks G
rd c<+k;k

vCk DEF FEG 180º    ¼jSf[kd] ;qXedks.k ½

55º FEG 180º  ¼ DEF 55º  ½

FEG 125º 

vRk% FEG 125ºy x   

                           ¼laxr dks.k½

iqu% CED DEF 90º  

         ¼ ABEA  rFkk EF||AB ½

55º 90ºz  

35ºz 

vRk% 125º , 125º , 35ºx y z  
fp=&34

A C
E

G

55°D

B x

y

F

z
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P

T
Q

R

S

110°

130°

n

m

p

y

x

80°

l

iz'ukoyh & 9-2
1- fn, x, fp=ksa esa CD||AB  rFkk EF  ,d

fr;Zd js[kk gS tks AB  vkSj CD  dks H
vkSj G  ij izfrPNsfnr djrh gSA rks x
vkSj y  dk eku Kkr dhft,A

2- fn, x, fp= esa ;fn CD||AB ] EF||CD  vkSj

: 3 : 7y z   gS] rks x dk eku Kkr dhft,A

3- fn, x, fp= esa ;fn AB || CD,
EF CD vkSj GED = 126° gS] rks  AGE, GEF rFkk
FGE ds eku Kkr dhft,A

4- fn, x, fp= e s a  ; fn
PQ || ST,  PQR 110º 
vkSj RST 130º   gS rks

QRS  dk eku Kkr
dhft,A

¼ladsr& fcUnq R  ls xqtjus okyh ST  ds lekarj ,d js[kk [khafp,A½

5- fn, x, fp= es a ;fn CD||AB ]

APQ 50º   vkSj PRD 127º   gSa]
rks x vkSj y ds eku Kkr dhft,A

6- fn, x, fp= esa x vkSj y ds eku Kkr dhft,A
¼ladsr  AA m, nAA p½

C D

E

A B
3x

y
H

F

G2x

(i)

C D

A B

z

y

x

FEA BG F

C E D

(ii)

C D

A B
3x

y

H

F

4 -23°x

E

G

(iii)

C D

A B

2 +15°y

H

x

F

E

G

3 1y- 0°

Q R

127°

PA B

C D

y50°

x
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7- fn, x, fp=ksa esa x o y dk eku Kkr dhft,\ ;gk¡ CDAB  gSA

8- fuEufyf[kr fp=ksa esa CD||AB  gSa rks x dk eku Kkr dhft,A

9- uhps nh xbZ lkj.kh dks iwjk dhft,&

Ø- f=Hkqt dk uke dks.kksa dk eki fo'ks"krk o vU; xq.k

1- U;wudks.k f=Hkqt

2- ,d dks.k 90° dk

3- vf/kd dks.k f=Hkqt

4- izR;sd dks.k 60°

5- nks Hkqtkvksa dk eki leku

6- fo"keckgq f=Hkqt

10- fn, x, fp= esa PQ  vkSj RS nks niZ.k gSa] tks ,d nwljs ds lekarj

j[ks x, gSaA vkifrr fdj.k AB ] niZ.k PQ  ls B  ij Vdjkrh gS vkSj
ijkofrZZr fdj.k iFk BC  ls xqtjrs gq, niZ.k RS ds fcanq C  ij
Vdjkrh gS vkSj CD  dh fn'kk esa ijkofrZr gks tkrh gSA fl) dhft,
fd CD||AB  gSA
¼ladsr % lekarj js[kkvksa ds yacor~ js[kk,¡ Hkh lekarj gksrh gSaA½

(ii)

A
C

B

E

y

F

35° x

D

105°

(iii)

A C

B

E

120°

F
(3 +6)°x

D

y

B

65°

C D

A
y

52°

(3
x+

5)

(iv)

(i)

BA

DC

104°

116°

xE

(i)

BA

DC

104°

116°

xE

(ii)

BA

DC

35°

65°

x E

B

A

D

C

35°
75°

x

E

(iii)

(i)

A

B

D

EC

x

59°

y

60°

B

A
D

C

P Q

R S
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xf.kr esa dFkuksa dks fl) djuk

geus pkans dh lgk;rk ls o isij dkV dj bl ckr dh iqf"V dh gS fd f=Hkqt ds rhuksa var%
dks.kksa dk ;ksx 180° gksrk gSA vc ge bl dFku dks lekarj js[kkvksa ls lacaf/kr vfHkx`ghrksa
vkSj izes;ksa dk mi;ksx djds fl) djsaxsA

izes;&2 % fdlh f=Hkqt ds rhuksa var% dks.kksa dk ;ksx 1800 gksrk gSA

miifÙk % fn;k x;k gS fd f=Hkqt ABC ds dks.k Øe'k% 1, 2   vkSj 3  gSaA

gesa fl) djuk gS fd o1 2 3 180    A

fl) djus ds fy, Hkqtk BC ds lekarj vkSj ’kh"kZ A ls xqtjus okyh js[kk PQ
[khafp, ¼fp=&35(ii)½

vc js[kk BC vkSj PQ ijLij lekarj js[kk,¡ gSa vkSj AB rFkk AC fr;Zd
js[kk,¡ gSaA fp= ls Li"V gS fd 4  vkSj 2 ] 5  vkSj 3  ,dkarj dks.kksa ds ;qXe gSaA

vr% 4 2  -----¼1½

5 3  -----¼2½

ijarq] PAQ ,d js[kk gS] vr%
o180514  -----¼3½

lehdj.k ¼3½ esa] lehdj.k ¼1½ vkSj ¼2½ ls Øe’k% 4  vkSj 5  dk eku j[kus ij]
o180312 

vFkkZr~ o180321 
vr% ge dg ldrs gSa fd f=Hkqt ds rhuksa vUr%dks.kksa dk ;ksx 180o gksrk gSA

lkspsa vkSj ppkZ djsa
fuEufyf[kr dFku lR; gS ;k vlR;\ vius mRrj dkj.k lfgr crkb,A

Ø-la- dFku lR;@vlR; dkj.k

1- fdlh f=Hkqt esa nks dks.k ledks.k gks ldrs gSaA

2- fdlh f=Hkqt esa nks dks.k vf/kd dks.k gks ldrs gSaA

3- fdlh f=Hkqt esa nks dks.k U;wudks.k gks ldrs gSaA

4- fdlh f=Hkqt esa lHkh dks.k 600 ls de ds gks ldrs gSaA

5- fdlh f=Hkqt esa lHkh dks.k 600 ls vf/kd ds gks ldrs
gSaA

6- fdlh f=Hkqt esa lHkh dks.k 600 ds cjkcj gks ldrs gSaA

B C

A

fp=&35(i)

fp=&35(ii)

P Q

32

1
4 5

B C

A
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f=Hkqt dk ckádks.k ¼cfg"dks.k½ (Exterior angles of Triangle)

fn, x, fp= esa f=Hkqt ABC dh Hkqtk BC dks fcanq D rd c<+kus ij
f=Hkqt ABC dk ckádks.k ACD  izkIr gksrk gSA

jSf[kd ;qXe vfHkx`ghr ls ge fy[k ldrs gSa fd

3 4 180º   -----¼1½

f=Hkqt ABC ds rhuksa vUr%dks.kksa dk ;ksx 1800 gksrk gS] vr%

o1 2 3 180     -----¼2½

leh- ¼1½ vkSj ¼2½ ls]

1 2 3 3 4    
;k 1 2 4  
ge bl ifj.kke dks bl izes; ds :i esa fy[k ldrs gSa&

izes;&3 % ;fn fdlh f=Hkqt dh ,d Hkqtk c<+kbZ tk,] rks bl izdkj cuk ckg~;dks.k
nksuksa var% vfHkeq[k ¼foijhr½ dks.kksa ds ;ksx ds cjkcj gksrk gSA

mi;ZqDr izes; dks ckg~;dks.k izes; Hkh dgrs gSaA bl izes; ls ;g Li"V gS fd fdlh
f=Hkqt dk ckg~;dks.k vius nksuksa var% vfHkeq[k dks.kksa esa ls izR;sd ls cM+k gksrk gSA

dFku&1 % fl) dhft, fd fdlh prqHkqZt ds pkjksa vUr%dks.kksa dk ;ksx 3600 gksrk gSA

gy % fn;k x;k gS fd prqHkqZt ABCD ds dks.k , ,A B C    vkSj D  gSA

gesa fl) djuk gS fd]

360ºA B C D    
fp=kuqlkj prqHkqZt ABCD ds dks.k A dks dks.k C ls feykrs gq, js[kk[k.M AC [khapkA

bl rjg  prqHkqZt] nks f=Hkqtksa] ADC  vkSj ABC  esa caV tkrk gSA

ABC  esa] f=Hkqt ds dks.k ;ksx xq.k ls]

1 6 4 180º     -----¼1½

blh rjg] ADC  esa] f=Hkqt ds dks.k ;ksx xq.k ls]

2 5 3 180º    -----¼2½

lehdj.k ¼1½ vkSj lehdj.k ¼2½ dks tksM+us ij

1 6 4 2 5 3 360º      
;k ( 1 2) ( 3 4) 5 6 360º       

;k 360ºA C D B    
vFkkZr 360ºA B C D    

4

1

2 3
D

fp=&36
B C

A

A B

CD

1
2

5
3

4

6

fp=&37
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mi;ZqDr mnkgj.k ls Li"V gS fd vki fdlh Hkh cgqHkqt ds var% dks.kksa dk ;ksx] ml
cgqHkqt dks f=Hkqtksa esa foHkDr djds Kkr dj ldrs gSaA mnkgj.kkFkZ]

cgqHkqt dk uke f=Hkqtksa dh la[;k var% dks.kksa dk ;ksx

prqHkqZt 2 2  180 ¾ 360

iapHkqt 3 3  180 ¾ 540

"kVHkqt 4 ---------------------------

v"VHkqt ---------- ---------------------------

vc ge dg ldrs gSa fd n Hkqtk okys cgqHkqt dks ,d mHk;fu"B ’kh"kZ okys (n-2)
f=Hkqtksa esa foHkDr fd;k tk ldrk gSA blfy, n Hkqtk okys cgqHkqt ds lHkh var% dks.kksa dk ;ksx

= (n - 2 )   180º gksxkA

mnkgj.k&11- f=Hkqt ds rhuksa dks.k Øe’k% (2 1) , (3 6)x x      vkSj (4x – 16)° gksa rks
f=Hkqt ds izR;sd dks.k dk eku Kkr dhft,A

gy % f=Hkqt ds rhuksa dks.kksa dk ;ksx 1800 gksrk gS] vr%

0(2 1) (3 6) (4 16) 180
9 9 180º
9 189º

21º

x x x
x
x

x

     
  
 
 

vr% (2 1) (2 21º 1) 43ºx     

(3 6) (3 21º 6) 69ºx     

(4 16) (4 21º 16) 68ºx    

vc f=Hkqt ds dks.k Øe'k% 43º, 69º vkSj 68º gSaA

mnkgj.k&12- fn, x, fp= esa || , 142ºAB QR BAQ   vkSj 100ºABP   fuEu
dks.kksa ds eku Kkr dhft,&
(i) APB (ii) AQR (iii) QRP

gy % (i) f=Hkqt APB dh Hkqtk PA, Q rd c<+kbZ xbZ gS]

vr% ckg~; dks.k izes; ls

142º 100º
142º 100º
42º

BAQ ABP APB
APB

APB
APB

  
  
  
 

Q
R

BA

P

142°   

100°

fp=&38



ljy js[kk vkSj dks.k 197

(ii) 180ºBAQ AQR  

¼lg var%dks.kksa dk ;ksx 1800gksrk gSA½

142º 180ºAQR  

180º 142ºAQR  

38ºAQR 

(iii) pwafd ||AB QR  vkSj PR fr;Zd js[kk gS] vr%

QRP ABP    ¼laxr dks.k½

100ºQRP 

mnkgj.k&13- fn, x, fp= esa ;fn ,BE EC  40º ,EBC   30ºDAC   gS] rks

x vkSj y Kkr dhft,A

gy % EBC  esa]

90º 40º 180ºx   ¼f=Hkqt dk dks.k ;ksx xq.k½

130º 180ºx  

50ºx  -----¼1½

vc ADC  esa

ADE DAC ACD    ¼ckg~; dks.k izes; ls½

30ºy x  

30º 50ºy    ¼leh- ¼1½ ls½

80ºy 

mnkgj.k&14- fn, x, fp=&40 esa x dk eku Kkr dhft,A

gy % fn, x, fp= esa ABCD prqHkqZt gSA A vkSj C dks feykrs gq, js[kk[k.M
[khafp, rFkk bls E rd c<+kb,A fp=&41 dh rjg

eku yhft,  oDAE p 

,o oBAE q DCE z   

oECB t 

B E

DA

C

40°

30°

x

y

fp=&39

B

38°

D

46°
26°

CA x

fp=&40

B

38°

D

46°
26°

C
A p°

q° E
z

t

fp=&41

x
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vr% ACD esa ckg~; dks.k izes; ls]

DCE CAD ADC   

26o o oz p  -----¼1½

iqu% ABC  esa

BCE BAC ABC   

38o o ot q  -----¼2½

leh- ¼1½ vkSj leh- ¼2½ dks tksM+us ij

26 38o o o o o oz t p q    

x = p + q + 64°
x = 46° + 64°
x = 110°

mnkgj.k&15- fn, x, fp= esa 40ºA   gSA ;fn BO vkSj CO  Øe’k% B  vkSj  C ds
lef}Hkktd gSa] rks BOC Kkr dhft,A

gy % eku yhft, fd CBO ABO x    vkSj BCO ACO y  

¼ ,BO B dh lef}Hkktd vkSj ,CO C  dh lef}Hkktd gSA½

rc ] 2 , 2B x C y   

vr% f=Hkqt ds dks.k ;ksx xq.k ls]

   180ºA B C   

40º 2 2 180ºx y   

[ 40º ]A 

2( ) 180º 40ºx y   

70ºx y   -----¼1½

iqu% BOC  esa f=Hkqt ds dks.k ;ksx xq.k ls

   180ºx BOC y  

180º ( )BOC x y   

180º 70ºBOC   ¼leh- ¼1½ ls½

110ºBOC 

46
z t x
p q

   
    


  

B C

A

40°

O

xx
y

y
fp=&42
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mnkgj.k&16- fn, x, fp= esa ABC dh Hkqtkvksa AB vkSj AC dks Øe’k% E vkSj D rd
c<+k;k x;k gSA ;fn CBE vkSj BCD ds lef}Hkktd Øe’k% BO vkSj

CO fcanq O ij feyrs gSa] rks fl) dhft, fd BOC=90° –
1
2 BAC gSA

gy % fdj.k ,BO CBE  dh lef}Hkktd gSA vr%

1
2

CBO CBE  

1 (180º )
2

y 

90º
2
y  -----¼1½

blh rjg] fdj.k ,CO BCD  dh lef}Hkktd gSA

vr%
1
2

BCO BCD  

1 (180º )
2

z   90º
2
z  -----¼2½

vc] f=Hkqt ds dks.k ;ksx xq.k ls BOC  esa

180ºBOC BCO CBO    -----¼3½

leh- ¼1½ vkSj ¼2½ ls leh- ¼3½ esa eku j[kus ij

   90º 90º 180º
2 2
z yBOC     

180º 180º
2 2
z yBOC    

1 ( )
2

BOC z y    -----¼4½

iqu% ABC  esa] f=Hkqt ds dks.k ;ksx xq.k ls

180ºx y z  

180ºy z x    -----¼5½

leh- ¼5½ ls leh- ¼4½ esa eku j[kus ij

1 (180º )
2

BOC x  

A

B C

O

E

x

y z

D

fp=&43
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90º
2
x 

190º
2

BOC BAC   

iz'ukoyh & 9-3
1- fn, x, fp= esa ;fn 34ºBAC  ] 163ºBCE   gks rks

,ACB ABC  vkSj DBC  Kkr dhft,A

2- nh xbZ vkd`fr;ksa esa x vkSj y ds eku Kkr
dhft,A

 ¼ladsr AD || BC½ ¼ladsr AB || CD, BC || DE½ ¼ladsr AB || CD½

3- fn, x, fp= es a ||AS BT ] 4 5   vkSj ,SB AST dh

lef}Hkktd gS] rks 1  dh eki Kkr dhft,A

4- nh xbZ vkd`fr esa f=Hkqt PQR
dh Hkqtkvksa QP vkSj RQ  dks Øe’k%

fcanqvksa S vkSj T rd c<+k;k x;k gSA ;fn

135ºSPR  ]  110ºPQT   g S ]  r k s

PRQ  Kkr dhft,A

(i)

30°

140°xy

(ii)

5y
30° A D

B C
2x ( - )x y

A C E

B

D

3y

105°
24° x

(iii)

4
R S T

A

B

1
2

3

56

T Q R

S

P 135°

110°

34°

A

D

E

34°

A

B

C
D

E

163°

(iv)

A

B

E
30°

y

45°

x

D

C
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5- nh xbZ vkd`fr esa 62ºZXY   vkSj 54ºXYZ   gSaA ;fn YO
vkSj ZO  Øe’k% XYZ  ds XYZ  vkSj XZY  ds lef}Hkktd gSa]
rks OZY  vkSj YOZ  Kkr dhft,A

6- nh xbZ vkd`fr esa ;fn ||AB DE ]

35ºBAC   vkSj 53ºCDE   gS]
rks DCE  Kkr dhft,A

7- fn, x, fp= esa ;fn js[kk,¡
PQ  vkSj RS fcanq T ij bl izdkj izfrPNsn
djrh gSa fd 40ºPRT  ]

95ºRPT  vkSj 75ºTSQ   gS rks

SQT  Kkr dhft,A

8- n h xb Z  vkd ` fr e s a  ; fn AB AC ]

||AB CD ] 28ºCBD  ] 65ºBDE   gS] rks x vkSj y ds
eku Kkr dhft,A

9- nh xbZ vkd`fr esa ABC  dh Hkqtk BC dks D rd c<+k;k x;k
gSA ;fn ABC  vkSj ACD  ds lef}Hkktd fcanq E ij
feyrs gSa] rks fl) dhft, fd

1
2

BEC BAC  

¼ladsr& ABC  ds dks.kksa dk ;ksx ¾ BEC BAC  ds dks.kksa dk ;ksx ,oa ACD ¾

BAC $ ABC ½

geus lh[kk
1- ;fn ,d fdj.k ,d js[kk ij [kM+h gks] rks bl izdkj cus nksuksa vklUu dks.kksa dk ;ksx

180º gksrk gSA

2- ;fn nks vklUu dks.kksa dk ;ksx 180º gS] rks mudh os Hkqtk,¡ tks mHk;fu"B ugha gS os
,d js[kk cukrh gSaA
¼mi;qZDr nksuksa vfHkx`ghrksa dks feykdj jSf[kd ;qXe vfHkx`ghr dgrs gSa½

A B

C

D E

35°

53° P

95°

40°
R T S

75°

Q

65°

28
°

x

y
A B

C D E

B C D

EA

54°

O

62°

X

Y Z
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3- nks izfrPNsnh js[kkvksa ds ’kh"kkZfHkeq[k dks.k cjkcj gksrs gSaA

4- tc ,d fr;Zd js[kk] nks lekarj js[kkvksa dks izfrPNsn djrh gS rc&
(i) laxr dks.kksa dk izR;sd ;qXe cjkcj gksrk gSA
(ii) ,dkarj var% dks.kksa dk izR;sd ;qXe cjkcj gksrk gSA
(iii) fr;Zd js[kk ds ,d gh vksj  ds var% dks.kksa dk izR;sd ;qXe laiwjd gksrk gSA

5- nks js[kk,¡ lekarj gksrh gSa] ;fn ,d fr;Zd js[kk bu js[kkvksa dks bl izdkj izfrPNsn
djs fd
(i) laxr dks.kksa dks dksbZ ,d ;qXe cjkcj gks ;k
(ii) ,dkarj var% dks.kksa dk dksbZ ,d ;qXe cjkcj gks ;k
(iii) fr;Zd js[kk ds ,d gh vksj ds var% dks.kksa dk dksbZ ,d ;qXe laiwjd gksA

6- os js[kk,¡] tks ,d gh js[kk ds lekarj gksrh gS] ijLij lekarj gksrh gSaA

7- ,d f=Hkqt ds rhuksa var% dks.kksa dk ;ksx 180º gksrk gSA

8- ;fn fdlh f=Hkqt dh ,d Hkqtk c<+kbZ tk,] rks bl rjg cuk ckg~; dks.k] vius nksuksa
var%vfHkeq[k dks.kksa ds ;ksx ds cjkcj gksrk gSA



10
lokZaxlerk D;k gS\

fp=&1 esa f=Hkqtksa dks ns[ksaA D;k ;s ,d tSls gSa\
,d f=Hkqt ij nwljk f=Hkqt j[ksa rks D;k os ,d
nwljs dks <¡d ysaxs\ ;gk¡ rks ge ns[k ldrs gSa fd
;s ,d tSls ugha gS D;ksafd budh Hkqtk,¡ ,d cjkcj
ugha gSaA

dSls irk yxsxk fd dksbZ nks vkÑfr;k¡ ,d&nwljs
dks <¡d ysaxh vFkok ugha\ fn, x, nksuksa f=Hkqtksa ds
fy, ,slk rHkh gksxk tc fcanq A] fcanq D ij] fcanq B
] fcanq E ij rFkk fcanq C ] fcanq F ij iM+s vkSj ,slk rHkh gksxk tc f=Hkqtksa dh lHkh Hkqtk,¡ o
lHkh dks.k cjkcj gksaA ;kus tc nksuksa f=Hkqt lokZaxle gksaA

lokZaxle gksus dk vFkZ gS lHkh vaxksa dk leku gksukA ,slh vkÑfr;k¡ ftuds lHkh vax
leku gksrs gSa] ,d&nwljs dks iwjh rjg ls <¡d ysrh gSaA

f=Hkqtksa ds lanHkZ esa lHkh vax leku gkssus dk vFkZ gS lHkh Hkqtkvksa ,oa dks.kksa dk nwljs f=Hkqt
dh laxr Hkqtkvksa ,oa dks.kksa ds leku gksukA blh rjg ge prqHkqZt] iapHkqt vkfn esa lokZaxlerk
dh ckr dj ldrs gSaA ijUrq D;k nks vkÑfr;ksa dh lokZaxlerk ds fy, muds lHkh vaxksa dh
lekurk dh tk¡p djuk vko';d gS\ vFkok fdUgha fo'ks"k ifjfLFkfr;ksa esa dqN vaxksa dks ns[kdj
Hkh mUgsa lokZaxle dg ldrs gSa\

oÙ̀k] oxZ vkSj vk;r

tSls oxZ esa pkj Hkqtk,¡ o pkj dks.k gksrs gSa] izR;sd Hkqtk cjkcj ,oa izR;sd dks.k 90° dk
gksrk gSA nks oxksZa dh ,d Hkqtk gh leku gks rc ge dg nsaxs fd nksuksa oxZ lokZaxle gSa
vkSj nksuksa ,d&nwljs dks iwjh rjg ls <¡d ysaxsA

ysfdu ,d vk;r dh ,d Hkqtk nwljs vk;r dh laxr Hkqtk ds leku gks rks D;k os
Hkh lokZaxle gksaxs\ tkfgj gS ,slk ugha gksxkA tc nksuksa vklUu Hkqtk,¡ nwljs vk;r dh
laxrHkqtkvksa ds leku gksa rHkh nksuksa vk;r lokZaxle gksaxsA oÙ̀kksa esa rks flQZ f=T;k leku
gksus ij gh os ,d&nwljs dks <¡d ysaxsA

f=Hkqtksa dh lok±xlerk
[CONGRUENCY OF TRIANGLES]

A

B

C

D

F

E
fp=&1

fp=&2
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la{ksi esa&

1- nks oxZ ABCD vkSj PQRS lok±xle gksrs gSaaa ;fn AB = PQ.

2- nks oÙ̀k lok±xle gksrs gSa ;fn mudh f=T;k
leku gksaA ;kus O1A = O2B

3- blh izdkj nks vk;r lok±xle gksrs gSa ;fn mudh laxr
vklUu Hkqtkvksa ds eki cjkcj gksaA ;kus AB = PQ, AD = PS.

D;k ge f=Hkqtksa dh lokZaxlerk ds fy, dqN 'krsZa <w¡< ldrs
gSa\ bl v/;k; esa ge blh ckr dh iM+rky djsaxsA

f=Hkqtksa dh lok±xlerk (Congruency of Triangle)

T;kfefr esa f=Hkqt lcls de js[kk[k.Mksa ls cuh can vkÑfr gSA

lHkh cgqHkqt f=Hkqtksa ls gh cus gksrs gSa] blfy, f=Hkqtksa dh lokZaxlerk igpkuuk cgqHkqtksa
dh lokZaxlerk tk¡pus ds fy, mi;ksxh gSA

ge tkurs gSa fd nks f=Hkqt lok±xle gksaxs ;fn mudh laxr Hkqtkvksa o laxr dks.kksa ds eki
cjkcj gksaA

f=Hkqtksa ds vo;oksa esa laxrrk
(Corresponding Part of Congruent Triangle)

nks f=Hkqt ABC vkSj PQR ns[ksa] blesa ;fn AB dks PQ ds laxr ekus rks ckfd vax uhps
rkfydk vuqlkj laxr gSaA

laxr Hkqtk,a laxr dks.k 'kh"k Z

AB  PQ A  P A  P
BC  QR B  Q B  Q
AC  PR C  R C  R

 fpà laxrrk dks iznf'kZr djrk gS o  fpà lokZaxlerk dk laca/k crkrk gSA

;fn nks f=Hkqt ABC rFkk PQR lokZaxle gSa ;kus ABC  PQR, rks AB =
PQ, BC = QR, AC = PR,  A = P, B = Q, C = R

BCA  QRP ;k bls CAB  RPQ Hkh fy[k ldrs gSaA

D  C

A B

S  R

P Q

fp=&3
O1

A O2
B

fp=&4

fp=&5

D  C

A B

S  R

P Q

fp=&6

P

Q R

A

B C
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ge tkurs gSa fd ABC vkSj BCA vFkok CAB ,d gh gSaA BCA dks QRP
ds lokZaxle fy[k ldrs gSaA ijUrq ge bls bl izdkj ugha fy[k ldrs&

ABC  RQP ;k BCA  RPQ ¼D;ksa\½

f=Hkqtksa dh lokZaxlerk esa 'kh"kksZa o dks.kksa ds Øe dks lgh izdkj ls fy[kuk vko';d gSA

lokZaxle f=Hkqtksa ds laxr Hkkxksa ds fy, la{ksi esa l-f=-l-Hk- fy[kk tkrk gS ftls CPCT
 (Corresponding Part of Congruent Triangle) dgrs gSaA

dSls tk¡psa f=Hkqtksa dh lokZaxlerk

D;k lokZaxlerk igpkuus ds fy, f=Hkqtksa ds lHkh vaxksa dh cjkcjh fn[kkuk t:jh gS\ ge vkxs
f=Hkqt dh lokZaxlerk dh dlkSfV;ksa dks xf.krh; rjhds ls irk djus dk iz;Ru djrs gSa&

¼i½ Hkqtk&dks.k&Hkqtk lokZaxlerk ¼SAS Congruence½& ^^nks f=Hkqt lok±xle gksrs
gSa ;fn ,d f=Hkqt dh nks Hkqtk,¡ vkSj mudk varxZr dks.k nwljs f=Hkqt dh laxr
Hkqtkvksa vkSj muds varxZr dks.k ds cjkcj gksaA**

¼ii½ dks.k&Hkqtk&dks.k lokZaxlerk ¼ASA Congruence½ % nks f=Hkqt lokZaxle
gksrs gSa ;fn ,d f=Hkqt ds nks dks.k o muds chp dh Hkqtk nwljs f=Hkqt ds
laxr dks.kksa o muds chp dh Hkqtk ds cjkcj gksA

¼iii½ Hkqtk&Hkqtk&Hkqtk lokZaxlerk ¼SSS Congruence½ % nks f=Hkqt esa ;fn ,d
f=Hkqt dh rhuksa Hkqtk,¡ nwljs f=Hkqt dh laxr Hkqtkvksa ds cjkcj gksa rks os f=Hkqt
lokZaxle gksrs gSaA
bu rhu Lo;a fl) vfHk/kkj.kkvksa dh dlkSfV;ksa dk mi;ksx djrs gq, ge f=Hkqtksa
esa lokZaxlerk igpku ldrs gSa vkSj buds vk/kkj ij dqN vkSj ubZ dlkSfV;k¡
irk dj ldrs gSaA ysfdu igpku rHkh gksxh tc bUgsa izes; dh rjg fl)
dj ldsaxsA

vfHkxg̀hr ] vfHk/kkj .kk o i zes;  (Axiom, Postulate and Theorem)

xf.kr lh[krs le; ge vDlj dqN 'kCn i<+rs gSaA tSls vfHkx̀ghr] vfHk/kkj.kk] izes;] miifÙkA bu
'kCnksa dks la{ksi esa le>rs gSa&

vfHkx`̀ghr vkSj vfHk/kkj.kk % nksuksa Lo;a fl) gksrs gSa] bUgsa lR; ekudj vkxs c<+k tkrk gS vkSj u;s dFkuksa
dks jpk o fl) fd;k tkrk gSA vkerkSj ij rkfdZd Lo;a fl) dFku lHkh fo"k;ksa esa bLrseky fd, tkrs
gSa] bUgsa ge vfHkx̀ghr dgrs gSaA tSls& T;kfefr esa ;wfDyM ds vfHkx̀ghr bl izdkj ds gSa& ¼1½ ;fn a, b
ds cjkcj gS] vkSj a, c ds Hkh cjkcj gS rks b Hkh c ds cjkcj gksxkA ¼2½ iw.kZ mlds fdlh fgLls ls cM+k gksrk
gSA ,sls gh dqN vkSj vfHkx̀ghr fy, tkrs gSaA

vfHk/kkj.kk % dqN ,sls Lo;a fl) dFku tks fdlh fo’ks"k fo"k; ls lacaf/kr gSa lkekU;r% vfHk/kkj.kk dgykrs
gSa] gkykafd vfHk/kkj.kk o vfHkx̀ghr dks vDlj i;kZ;okph Hkh eku fy;k tkrk gSA T;kfefr ls lacaf/kr dqN



206 xf.kr&9

¼iv½ dks.k&dks.k&Hkqtk lokZaxlerk izes; ¼AAS Congruence Theorem½%

izes;&10-1 % nks f=Hkqt lokZaxle gksrs gSa ;fn ,d f=Hkqt ds nks dks.k rFkk ,d Hkqtk]
nwljs f=Hkqt ds laxr dks.kksa rFkk Hkqtk ds cjkcj gksaA

fn;k gS A D, C F

vkSj BC  EF

ABC vkSj DEF ds nks dks.k vkil esa cjkcj
gSa rks rhljk dks.k Hkh cjkcj gksxkA

A = D vkSj C = F ¼fn;k gS½

B = E ¼f=Hkqt ds var%dks.kksa dk ;ksx 180° gksrk gSA½

D;ksafd BC  Hkqtk] dks.k B vkSj C ds chp gSA ge ;gk¡ ASA lokZaxlerk

dlkSVh dk mi;ksx djds ABC vkSj DEF ds lokZaxle fl) dj ldrs gSaA

vr% ABC DEF ¼ASA lokZaxlerk½

¼v½ ledks.k&d.kZ&Hkqtk lokZaxlerk izes; ¼Right Angle Hypotenuse Side
Theorem½%

izes;&10-2 % nks ledks.k f=Hkqtksa esa ,d f=Hkqt dk d.kZ o ,d Hkqtk nwljs f=Hkqt ds d.kZ
o laxr Hkqtk ds cjkcj gks rks os f=Hkqt lokZaxle gksrs gSaA

miifÙk % fn;k gS ABC vkSj DEF esa B = E = 90° AC = DF rFkk BC = EF fl)
djuk gS fd ABC  DEF blds fy, geus DE dks P rd bl izdkj c<+k;k fd EP =
AB, PF dks feyk;kA

 ABC  PEF

 A = P ... (1)  C.P.C.T.

    AC = PF ...(2)  C.P.C.T.

ijarq AC = DF fn;k gS

vfHk/kkj.kk,¡ ;g gS% fn, x, fdUgha nks fcUnqvksa ls ,d js[kk [khaph tk ldrh gS ftl ij os nksuksa fcUnq gksaxs
;k fdlh Hkh js[kk[k.M dks vuUr rd c<+k;k tk ldrk gSA

izes; vkSj miizes; % os ,sls lHkh xf.krh; dFku tks bu lHkh vfHkx̀ghrksa] vfHk/kkj.kkvksa vkSj ifjHkk"kkvksa
dk mi;ksx djrs gq, rkfdZd :i ls fl) fd, tkrs gSa] izes; dgykrs gSaA tSls fdlh f=Hkqt ds var% dks.kksa
dk ;ksx 180º gksrk gSA

bl izdkj vfHkx̀ghr] vfHk/kkj.kk vkSj izes;ksa dk mi;ksx djds dqN vkSj izes; fl) fd, tkrs gSa] bUgsa
miizes; dgk tkrk gSA T;kfefr esa miizes; vkSj izes; esa bruk Li"V foHkktu ugha gSA ;g Hkh dbZ ckj
,d&nwljs ds cnys mi;ksx dj fy, tkrs gSaA

fp=&7

A

B C

D

E F

A

B C

fp=&8
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 DF = PF rFkk D = P ... (3) ¼DPF leku Hkqtkvksa ds lEeq[kdks.k½

leh- ¼1½ vkSj ¼3½ ls

A = D

iqu% ABC rFkk DEF esa

BC = EF, AC = DF ¼Kkr gS½

ACB = DFE

 ABC  DEF

lokyksa dks gy djus ds rjhds dks vyx&vyx <ax ls iznf'kZr fd;k tk
ldrk gSA dqN blh rjg ds rjhdksa dk mi;ksx vkxs ds mnkgj.kksa dks gy djus
esa fd;k x;k gSA

mnkgj.k&1- bl mnkgj.k esa ge SAS dlkSVh dk mi;ksx djsaxs o mlls vkÑfr  ds ckjs
esa irk djsaxsA vkÑfr esa OA = OD vkSj OB = OC gSA fl) dhft, fd&

1- AOB  DOC

2. AB || CD

gy % 1- f=Hkqt AOB vkSj DOC ls&

A = OD fn;k gqvk gS ----- ¼1½

AOB = DOC ¼'kh"kkZfHkeq[k dks.k cjkcj gksrs gSa½ ----- ¼2½

OB = OC fn;k gqvk gS ----- ¼3½

lehdj.k ¼1½] ¼2½ vkSj ¼3½ ls lokZaxlerk dh rhuksa 'krsZa iwjh gksrh gSA

vr%  lokZaxlerk fu;e ls

AOB  DOC fl) gqvk

2- lokZaxle f=Hkqtksa AOB vkSj DOC esa vU; laxr Hkkx Hkh cjkcj gksaxsA

vr% OBA = OCD gSA pwafd ;s js[kk [k.Mksa AB vkSj CD ds fy, ,dkarj dks.kksa
dk ,d ;qXe cukrs gSaA vr% bl mnkgj.k esa ge ns[k ldrs gSa fd AB || CD

D

E

P

F

fp=&9

i zes;  vkSj  Lo; a fl )

T;kfefr esa dqN dFku ,sls gSa ftUgsa izes; ;k Lo;a fl) ekuk tk,] fuf'pr ugha gSA izes; dks ljy :i
ls fl) djus vkSj T;kfefr esa rkfdZad laca/kksa dks ljyrk ls le>us ds fy, vfHkxg̀hrksa dk p;u
vyx&vyx rjhds ls fd;k tk ldrk gSA tSls dqN fdrkcksa esa AAS vkSj ASA vfHkx̀ghr ekudj SSS
izes; fl) fd;k x;k gS tcfd dqN txg AAS dks vfHkx̀ghr ekudj ASA izes; fl) fd;k gSA

bl ikB~;iqLrd esa ge ASA, SAS vkSj SSS dks vfHk/kkj.kk ¼Lo;a fl)½ ekudj] AAS vkSj RHS
dks izes; ds :i esa ysaxsA

A

B

C

O

Dfp=&10
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A

B CD
fp=&12

mnkgj.k&2- ;fn ABC esa AP = PB vkSj CP  AB gS rks fl) dhft, fd&

1- CPA  CPB vkSj

2- AC = BC

gy % 1- CPA vkSj CPB ls
AP = PB ¼fn;k x;k gS½ -----¼1½
APC = BPC = 90° ¼fn;k x;k gS½ -----¼2½
CP = CP ¼mHk;fu"B Hkqtk½-----¼3½

vr% SAS lokZaxlerk ls CPA  CPB

2- CPA  CPB gS rks AC = BC   (lokZaxle f=Hkqtksa ds laxr Hkkxksa CPCT-
Corresponding Part of Congruent Triangle)

mnkgj.k&3- fn, x, f=Hkqt ABC esa AB = AC rFkk AD, A dk dks.kk)Zd gS rks fl)
dhft, fd&

B = C

gy % ABD rFkk ACD esa

AB = AC ¼fn;k gS½

BAD = CAD ¼fn;k gS½

AD = AD ¼mHk;fu"B Hkqtk½

  ABD  ACD ¼SAS lokZaxlerk ls½

B = C C.P.C.T. ¼l-f=-l-Hk-½

mnkgj.k&4- ;fn BD


, ABC dk lef}Hkktd gS rFkk AB  BC  gS rks Hkqtk dks.k
Hkqtk ¼SAS½ lokZaxlerk dh lgk;rk ls fl) djsa ABD  CBD

uhps fn;s x, fp= ls&

gy % dFku dkj.k

AB = BC  AB BC
 

BD


, ABC dk lef}Hkktd gS fn;k gS

ABD = CBD dks.k lef}Hkktd dh ifjHkk"kk ls

BD = BD mHk;fu"B Hkqtk

ABD  CBD lokZaxlerk ls

C

A BP
fp=&11

B

A

D

C fp=&13
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mnkgj.k&5- fp= esa AC = BC, DCA = ECB rFkk DBC = EAC fl) dhft,&
DBC  EAC ftlesa DC = EC

gy %  AC = BC ¼fn;k gS½

 C, AB dk e/; fcanq gS

DCA = ECB ¼fn;k gS½

nksuksa i{kksa esa DCE tksM+us ij

DCA + DCE = ECB + DCE
 ACE = BCD

DBC = EAC ¼fn;k gS½

DBC  EAC ¼ASA lokZaxlerk ls½

mnkgj.k&6- fdj.k AZ


 dks.k A dks lef}Hkkftr djrh gS vkSj B fdj.k AZ


 ij fLFkr
dksbZ fcanq gSA BP vkSj BQ dks.k A dh Hkqtkvksa ij B ls Mkys x, yac gS
n'kkZb;s fd&

1- APB  AQB

2- BP = BQ vFkkZr~ fcanq B dks.k dh Hkqtkvksa ls lenwjLFk gS

gy %  fn;k gS AZ


,  QAP dk v)Zd gS

 QAB = PAB
Q = P = 90°

 ABQ = ABP

1- vc APB vkSj AQB esa

AB = AB mHk;fu"B

APB = AQB = 90°  izR;sd fn;k gS

PAB = QAB

APB  AQB ¼AAS lokZaxlerk ls½

2-  APB  AQB

 BP = BQ ¼ laxr Hkkx cjkcj gksrs gSa½

vFkkZr~ B dh AP ls yacor~ nwjh = B dh AQ ls yacor~ nwjhA

vr% fcanq B, A dh Hkqtkvksa ls lenwjLFk gSA

A

D E

BC
fp=&14

A

P
B

Q
fp=&15

X

Z

Y
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A

B C

D

M

djds ns[ksa
,d ledks.k ABC esa] dks.k C ledks.k gS M d.kZ AB dk
e/; fcanq gSA C dks M ls feykdj D rd bl izdkj c<+k;k
fd  DM = CM gS fcanq D dks B ls feyk fn;k n'kkZb;s fd&
1.AMC  BMD 2. CM = ½ AB

3.DBC  ACB 4. DBC = 90° ,d ledks.k gS

mnkgj.k&7- fn;k gS GE, DGF rFkk DEF dk lef}Hkktd gS

fl) djuk gS& GDE  GFE

gy %

mnkgj.k&8- f=Hkqt XYZ esa ;fn Y = Z rFkk X dh v/kZd XP gks rks fl) dhft;s
fd Hkqtk YZ dk e/; fcanq P gS rFkk XP  YZ

gy % XYP vkSjXZP esa

Y = Z fn;k gS

YXP= ZXP ¼XP dks.kk/kZd fn;k gS½

XP = XP mHk;fu"B Hkqtk

XPY  XZP ¼AAS  lokZaxlerk½

 YP = PZ ¼CPCT ls½

vr% P e/; fcanq gS YZ dk

G

D

E

F fp=&16
GE lef}Hkktd gS

DGF dk
DGE = FGE

GE lef}Hkktd gS

DEF dk
DEG = FEG

GE = GE

GDE


GFE

fn;k gS dks.k lef}Hkktd dh
ifjHkk"kk ls

fn;k gS dks.k lef}Hkktd dh
ifjHkk"kk ls

mHk;fu"B Hkqtk

ASA

lokZaxlerk
ls

X

Y ZP
fp=&17



f=Hkqtksa dh lok±xlerk 211

4 lseh-

3 -
3
lse

h- 3
l
seh-

A

B C
3 lseh-

3
- 3

l
se h
-

4
lse h-

P

Q R

YPX = ZPX ¼CPCT ls½

 YPX + ZPX = 180° ¼js[kh; ;qXe½

YPX + YPX = 180° (YPX = ZPX)
YPX = 90 = ZPX

 XP  YZ

djds ns[ksa
fl) dhft;s fd lekarj prqHkqZt ds fod.kZ ls cus nks f=Hkqt lnSo lokZaxle gksrs gSaA

iz'ukoyh & 10-1
1- fp= esa ;fn OA = OD rFkk OB = OC gks rks buesa ls dkSulk dFku

lR; gS&

a) AOC  BDO

b) AOC  DOB

c) CAO  BOD

2- fn;s x;s fp= esa ABC rFkk PQR dks ns[kdj
crkb;s fd dkSulk dFku lR; gS&

a) ABC  PQR

b) ABC  QPR

c) ABC  PRQ

3- fuEufyf[kr esa dkSulh lokZaxlerk dh dlkSVh ugha gS&

a) SSS b) SAS c) AAA

4- nks f=Hkqtksa ds lokZaxle gksus ds fy;s nks laxr dks.kksa ds leku gksus ds vfrfjDr de
ls de laxr vo;oksa dk leku gksuk vko';d gS\

a) dksbZ laxr Hkqtk cjkcj u gks

b) de ls de ,d laxr Hkqtk cjkcj gks

c) rhljs laxr dks.k cjkcj gksA

5- fp= esa B = C rFkk BD vkSj CD Øe'k% buds lef}Hkktd gS rks
AB : AC gksxkA

a) 2 : 1
b) 3 : 2
c) 1 : 1

A

B

C

O

D

A

B C

D
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6- fuEu f=Hkqt ds ;qXeksa dks ns[kdj crkb;s fd izR;sd fp= esa dkSulh lokZaxlerk dh
dlkSVh ykxw gksrh gS&

7- ;fn ABC  PQR, AC = 3x + 2, PR = 6x – 13 rFkk BC = 5x rks QR dk eku
Kkr dhft,A

8- fp= esa fn;s x;s fcanqvksa dh lgk;rk ls dFkuksa
dks dkj.k lfgr le>krs gq, AB ds chp dh
nwjh Kkr dhft,A

9- nks Vheksa ds nkSM+us ds fy, fo'ks"k O;oLFkk dh xbZ gS ftlesa ,d Vhe A ls B rFkk B
ls C rd nkSM+rh gS vkSj C ls iqu% A ij okil vkrh gSA blh izdkj nwljh Vhe
C ls nkSM+ 'kq: djrh gS rFkk D ls gksrs gq, B ij rFkk B ls iqu% C ij okil

vkrh gS ;fn AB  || CD rFkk A = D = 90° gS rks crkb;s D;k nksuksa Vheksa
}kjk r; dh xbZ eSnku dh yackbZ;ka leku gksaxh\ mÙkj dh O;k[;k dhft;sA

10- l vkSj m nks lekarj js[kk,a gSa ftUgsa
lekarj js[kkvksa p vkSj q dk ,d vU;
;qXe izfrPNsn djrk gSA n'kkZb;s fd
ABC  CDA ¼bls ¶yks pkVZ ds

}kjk fyf[k;s½

11- fp= esa AC = AE, AB = AD vkSj BAD = EAC gS rks n'kkZb;s
fd BC = DE

A

C

B P

R

Q
(v)

A

C

B
(iv)

P

R

Q

(i)

A

B

C

O

D
(ii) (iii)

A B

C D

B
C

DA

p q

l

m

A

B CD

E

A

B

C

O

D
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lef}ckgq f=Hkqt ds xq.k (Property of Isosceles Triangle)

vc rd geus f=Hkqtksa dh lokZaxlerk ls lacaf/kr fu;eksa dk v/;;u fd;kA vkb;s bu fu;eksa
dk iz;ksx f=Hkqt ds dqN xq.kksa ds v/;;u esa djsaA

,d f=Hkqt ftldh nks Hkqtk,a cjkcj gks lef}ckgq f=Hkqt ¼Isosceles½ dgykrk gSA
vkb,] lef}ckgq f=Hkqt ds xq.kksa dks le>rs gSaA

djds ns[ks
,d f=Hkqt dh jpuk dhft;s ftldh nks Hkqtkvksa dk eki 4-5 lseh- vkSj vU; Hkqtk 6 lseh-
dh gksA

vc bu Hkqtkvksa ds lEeq[k cus dks.kksa dks ekirs gSaA D;k ;s dks.k cjkcj gSa& gk¡

blh izdkj fofHkUu Hkqtkvksa okys vU; lef}ckgq f=Hkqt ysdj bl fØ;kdyki dks
nksgjkb;s ftlls lef}ckgq f=Hkqt dk ,d egRoiw.kZ xq.k iznf'kZr gksrk gS fd&

izes;&10-3 % fdlh Hkh cjkcj Hkqtkvksa okys f=Hkqt esa muds lkeus ds dks.k cjkcj gksrs gSaA

vkb,] bl xf.krh; dFku dks fl) djrs gSaA

geus ,d lef}ckgq f=Hkqt ABC fy;k gS ftlesa Hkqtk AB = AC gS

gesa fl) djuk gS fd B = C

blds fy, ge A dk dks.kk)Zd [khaprs gSa tks fd BC Hkqtk dks fcanq D ij feyrh
gSA ¼fp=½

dks.kk)Zd [khapus ls gesa nks f=Hkqt fn[kkbZ iM+rs gSaA

BAD vkSj CAD dks nsf[k;s

blesa AB = AC ¼fn;k gS½

BAD = CAD ¼jpuk ls½

AD = AD ¼mHk;fu"B Hkqtk½

blfy,]BAD  CAD ¼Hkqtk dks.k Hkqtk lokZaxlerk fu;e ls½

blfy,]ABD = ACD D;ksafd ;s lokZaxle f=Hkqtksa ds laxr dks.k gSaA

B = C

vr% ;g dFku izR;sd lef}ckgq f=Hkqt ds fy, lR; gS] vc ge blds foykse ij
fopkj djrs gSaA

izes;&10-4 % ¼izes;&10-3 dk foykse½ ;fn fdlh f=Hkqt ds nks dks.k cjkcj gksa rks mudh
lEeq[k Hkqtk,¡ Hkh cjkcj gksaxhA

A

B CD
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mnkgj.k&9- ,d lef}ckgq f=Hkqt ABC esa AB = AC gS] B vkSj C ds
lef}Hkktd ijLij fcanq O ij izfrPNsn djrs gSaA n'kkZb;s fd&

1- OB = OC 2- AO dks.k A dks lef}Hkkftr djrk gSA

gy %  ABC esa

dFku dkj.k
AB = AC fn;k gS
C = B cjkcj lEeq[k Hkqtkvksa ds lkeus ds dks.k cjkcj gksrs gSaA
½ B = ½ C
OCB= OBC
OB = OC cjkcj lEeq[k dks.kksa ds lkeus dh Hkqtk,a cjkcj gksrh gSaA

2- ABO vkSj ACO esa
dFku dkj.k
AB = AC fn;k gS
OB = OC fl) dj pqds gSa
OBA = OCA ½C = ½B
ABO  ACO SAS lokZaxlerk ls
OAB = OAC C.P.C.T

vr% AO dks.k A dks lef}Hkkftr djrk gS

mnkgj.k&10- ABC ,d lef}ckgq f=Hkqt gS ftlesa cjkcj Hkqtkvksa AC vkSj
AB ij Øe'k% 'kh"kZ yac BE vkSj CF [khaps x;s gSaA n'kkZb;s fd
;s 'kh"kZ yac cjkcj gSaA

gy % fn;k gS& ,d ABC esa AB rFkk AC cjkcj gSA

fl) djuk gS 'kh"kZ yac BE = CF

1- izR;sd dFku ds fy;s fn;s x;s dkj.kksa esa ls lgh dkj.k dks pqudj fyf[k,&

cjkcj Hkqtkvksa ds lEeq[k dks.k izR;sd dks.k 90° dk gSA
cjkcj gksrs gSa

mHk;fu"B Hkqtk fn;k gS

   ASA lokZaxlerk ls    lokZaxle f=Hkqtksa esa laxr Hkkx cjkcj gksrs gSaA

A

B C

O

fp=&18

A

B C

F E

fp=&19
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dFku dkj.k

      AB =      AC
ACB = ABC
BFC = BEC
     BC =      BC
BEC = CFB

 BEC  CFB
     BE =      CF

mnkgj.k&11- fn;s x;s fp= esa M, AB dk e/; fcanq gS rFkk CA  CB
rc fl) dhft, fd ACM  BCM

gy % fn;k gS& M, AB dk e/; fcanq gS rFkk CA  CB

fl) djuk gS& ACM  BCM

mnkgj.k&12- fn;k gS O = P = 90°, MN  QR,  OM PQ   fl) djuk gS

MOR  QPN

gy % dFku dkj.k

O = P = 90° fn;k gS
OM = PQ OM  PQ ¼fn;k gS½
MN = QR MN  QR ¼fn;k gS½
MN+NR = QR+NR nksuksa i{kksa esa NR tksM+us ij
MR = NQ fp= esa
MOR  QPN RHS lokZaxlerk izes; ls

A B

C

M
fp=&20

M, AB

dk e/; fcanq gS

fn;k gS

AM = BM

e/; fcanq dh ifjHkk"kk ls

CM = CM

mHk;fu"B Hkqtk

fn;k gS

CA  CB

ACM


BCM

Hkqtk&Hkqtk&Hkqtk

SSS - lokZaxlerk

ls

Q

M

O

N P

R

fp=&21
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djds ns[ksa
 1- uhps fn, x, lef}ckgq f=Hkqtksa esa x dk eku Kkr dhft;sA

 2- fn;k gS BC  AC rFkk 1 = 140° rks 2, 3 rFkk 4 dk eki
Kkr dhft;s

 3- fn;s x;s fp= esa x dk eku Kkr dhft;s

iz'ukoyh & 10-2
1- fn;s x;s fp= esa AB = AC rFkk A = 60° rks C dk eki

gksxkA

(i) 35°
(ii) 45°
(iii) 60°
(iv) 180°

2- fp= esa ;fn A = B rks AC : BC gS

(i) 1:1 (ii) 1:2
(iii) 2:1
(iv) buesa ls dksbZ ugha

3- ABC esa AB = AC gS ;fn B = 50° gks rks A dk eki gksxk

(i) 50° (ii) 180° (iii) 100° (iv) 80°

4- ABC esa ;fn C = A rFkk AB = 4 lseh-] AC = 5 lseh- gS rks BC gksxk

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

62° x°

3  – 2x

16
65°

x°
70°

x°

1 2 3

4

A

C B

A

B C

60°

A

B C
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5- fn;s x;s fp= esa B = 55° gS ;fn D, BC dk e/;fcanq gks rFkk AB =
AC gS rks BAD dk eki gksxk&

(i) 70° (ii) 55°
(iii) 35° (iv) 180°

6- fn;s x;s le"kVHkqt ds fy, x dk eku Kkr
dhft,A

7- ,d lef}ckgq f=Hkqt ABC esa AB = BC rFkk vk/kkj
AC gS rFkk A = 2x +8. B = 4x–20 rks x dk eku Kkr
dhft;s rFkk n'kkZb;s fd ;g f=Hkqt U;wudks.k f=Hkqt] ledks.k
f=Hkqt ;k vf/kd dks.k f=Hkqt gSA

8- fp= esa fn;k gS AB || ED, CA || FD rFkk BC  EF fl)
djuk gS ABC  DEF

9- ABCD ,d prqHkqZt gS ftlesa AD = BC vkSj DAB =
CBA gSA fl) dhft;s&

1. ABD  BAC
2. BD = AC
3. ABD = BAC

10- ;fn AB = DF, AC = DE, BE = FC rks fl) dhft;s
fd ABC  DFE

lok±xlerk ds vuqiz;ksx (Application of Congruency)

leku lkbt vkSj leku vkÑfr okyh nks vk—fr;k¡ lokZaxle gksrh gSaA nks f=Hkqtksa dks
lok±xle dg ikus dh dqN 'krs± gSa& tSls Hkqtk&Hkqtk&Hkqtk cjkcj gksa] dks.k&Hkqtk&dks.k
cjkcj gksa bR;kfnA ge ;gk¡ lokZaxle vkÑfr;ksa dh lokZaxlerk
o muds {ks=Qy esa laca/k dks ns[ksaxsA

lokZaxle vkÑfr;ksa ds {ks=Qy leku gSa\

xzkQ isij ij cus f=Hkqt ABC vkSj f=Hkqt PQR dks ns[ksaA D;k
;s lokZaxle gS\ ;s f=Hkqt lokZaxlerk dh dkSulh 'krZ iwjh dj
jgs gSaA

A

B C
55°

D

x°

EB C

DA

F

A

B C
E

B

C
D

A

F

A

B

C

D

fp=&22

5 lseh-

3 lseh-
B

A

C

5 lseh-

3 lseh-
Q

P

R
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ABC vkSj PQR esa&

B = Q = 90°, AC = PR vkSj BC = QR

;kfu RHS lokZaxlerk izes; ds vuqlkj ABC vkSj PQR lokZaxle gSA

vc bl f=Hkqt dk {ks=Qy irk djrs gSa&

ABC esa BC = 3 lseh- vkSj AC = 5 lseh- gSA

rc AB =        2 2 2 2AC – BC 5 – 3 16   = 4 lseh- ¼D;ksa gS\½

AB = 4 lseh-

;kfu ABC dk {ks=Qy = 
1
2  × 3 × 4 = 6 lseh-2

blh rjg PQR esa PQ = 4 lseh-

rc PQR dk {ks=Qy Hkh 6 lseh-2 gksxkA

ABC dk {ks=Qy =PQR dk {ks=Qy

vki ABC vkSj PQR ds lokZaxle dqN vkSj f=Hkqt cuk,¡A D;k bu lHkh ds
{ks=Qy leku gSa\

vki ik,¡xs fd lHkh lokZaxle f=Hkqtksa ds {ks=Qy leku gSA

vc fp=&23 dks ns[ksaA

SUV vkSj XYZ ds {ks=Qy 15 lseh- gSA ¼dSls\½

D;k SUV vkSj XYZ lokZaxle gSa\ ;s nksuksa f=Hkqt lokZaxle ugha
gSa D;ksafd ;s f=Hkqt leku vkÑfr vkSj leku vkdkj ds ugha gSaA

vki 15 lseh-2 {ks=Qy okys vkSj f=Hkqt cuk,¡ vkSj mudh lokZaxlerk tk¡pasA

ge dg ldrs gSa fd ;fn nks vkÑfr;k¡ lokZaxle gksa rks muds {ks=Qy leku
gksaxs ijUrq ;fn vkÑfr;ksa ds {ks=Qy leku gksa rks os lokZaxle gks Hkh ldrs gSa
vkSj ugha HkhA

;g xq.k dsoy f=Hkqt rd gh lhfer ugha gS cfYd fofHkUu T;kferh; vkÑfr;ksa tSls
oÙ̀k] prqHkqZt] iapHkqt bR;kfn eas Hkh ns[kk tk ldrk gSA

lok±xle vkdf̀r;ksa ds bl xq.k dk mi;ksx ge fofHkUu lanHkks± esa vkdf̀r;ksa ds
{ks=Qy esa laca/k Kkr djus ds fy, djrs gSaA vc ge dqN ,slh ifjfLFkfr;ksa ij fopkj djrs
gSa tgk¡ bl xq.k dk mi;ksx djus ij dqN ubZ tkudkfj;k¡ ;k dqN u;s laca/k izkIr gksrs gSaA
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(ii)(i) (iii) (iv)

A B

CD

P P Q

RS

T

B

CD

A

P

Q

A B

CD

P Q

S R

,d gh vk/kkj o lekUrj js[kkvksa ds ,d gh tksMs+ ds chp cuh vkÑfr;k¡

uhps cuh vkdf̀r;ksa dks nsf[k,&

vki ns[krs gSa fd vkdf̀r (i) esa ABC o DBC esa mHk;fu"B vk/kkj BC gSA vkdf̀r
(ii) esa prqHkqZt EFGH o IGH dk Hkh mHk;fu"B vk/kkj GH gSA blh izdkj vkdf̀r (iii) esa
leyac prqHkqZt MNOP o lekarj prqHkqZt QROP esa mHk;fu"B vFkkZr~ ,d gh vk/kkj OP gSA
vc ;fn ge vkd̀fr (i), (ii) o (iii) esa dqN jpuk,a djsa rc ge dqN ubZ fLFkfr;k¡ izkIr djrs gSa&

jpuk ds i'pkr~ ge ns[k jgs gSa fd vkdf̀r (i) esa ADBC rFkk ABC o DBC
,d gh vkèkkj vkSj lekarj js[kk AD o BC ds chp fLFkr gaS blh izdkj EFGH o GHI Hkh
lekarj js[kkvksa FI o GH rFkk leku vk/kkj GH ds e/; fLFkr gSa vkdf̀r (iii) esa leyac
prqHkqZt MNOP o lekarj prqHkqZt OPQR esa lekarj js[kk NQ o OP o leku vk/kkj OP
ds chp fLFkr gaSA

djds ns[ksa
fuEu esa ls dkSu lh vk—fr;k¡ ,d gh vk/kkj o ,d gh lekUrj js[kkvksa ds e/; fLFkr gSa\

MN QR

PO
(iii)

A D

B C

(i)

G

F E I

H

(ii)

fp=&25

MN QR

PO
(iii)

A D

B C

(i)

G

F E I

H

(ii)

fp=&24
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,d gh vk/kkj o lekUrj js[kkvksa ds ,d gh tksM+s ds chp cuh vkÑfr;ksa
dk {ks=Qy

vc ge ,d gh vk/kkj o ,d gh lekUrj js[kkvksa ds chp cuh vkdf̀r;ksa ds {ks=Qy
esa ijLij laca/k dks ns[krs gSaA

ekuk fd ,d gh vk/kkj SR ij vkSj lekUrj js[kk,¡ AQ o SR ds chp nks lekUrj
prqHkqZt ABRS o PQRS gaSA

APS vkSj BQR esa AS||BR vkSj AQ fr;Zd js[kk gSA

SAP =  RBQ ¼laxrdks.k½

vkSj PS||QR vkSj AQ fr;Zd js[kk gS rks

SPA =  RQB ¼laxrdks.k½

rFkk AS = BR ¼  ABRS lekUrj prqHkZqt gS½

APS  BQR

Qyr% APS dk {ks=Qy ¾ BQR dk {ks=Qy

vc ABRS dk {ks=Qy = APS dk {ks=Qy + lEkyac prqHkqZt PBRS dk {ks=Qy

¼D;ksa\½

prqHkqZt ABRS dk {ks=Qy = BQR dk {ks=Qy + lEkyac prqHkqZt PBRS dk {ks=Qy

prqHkqZt ABRS  dk {ks=Qy = prqHkqZt PQRS dk {ks=Qy

Li"Vr% ;gk¡ nks lekarj prqHkqZt tks ,d mHk;fu"B vkèkkj ij o ,d gh lekarj js[kkvksa ds chp
cus gSa] {ks=Qy esa cjkcj gSaA

vr% ,d gh vk/kkj o ,d gh lekUrj js[kkvksa ds chp cus lekUrj prqHkqZtksa
ds {ks=Qy cjkcj gksrs gSaA Li"Vr% ;g ,d izes; gS] ftls fuEu izdkj ls fy[krs
g S a&

izes;&10-5 % ,d gh vk/kkj o ,d gh lekUrj js[kkvksa ds chp cus lekUrj
prqHkqZtksa ds {ks=Qy cjkcj gksrs gSaA

mnkgj.k&13- PQRS ,d lekUrj prqHkqZt vkSj PQTV vk;r gS SU, PQ ij yEc gS fl)
dhft, fd (i) PQRS dk {ks=Qy ¾ PQTV dk {ks=Qy

(ii) PQRS dk {ks=Qy = PQ  SU

gy % (i) vk;r Hkh ,d lekUrj prqHkqZt gksrk gS] rc fl) djuk gS fd

lekarj prqHkqZt PQRS dk {ks=Qy = vk;r PQTV dk {ks=Qy

A P B Q

S Rfp=&26
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D;k fp=&27 dh lgk;rk ls ge ;g fl) dj ik,axs\

gk¡] vki fp= esa ns[k ik jgs gSa fd lekarj prqHkqZt PQRS o vk;r
PQTV dk ,d gh mHk;fu"B vk/kkj PQ gS o nksuksa vkdf̀r;k¡ PQ o VR lekarj
js[kkvksa ds e/; cuh gSaA

ge ;g tku pqds gSa fd ,d gh vk/kkj ij o ,d gh lekarj js[kkvksa ds
chp cus lekarj prqHkqZtksa dk {ks=Qy cjkcj gksrk gS] vr%

lekarj prqHkqZt PQRS dk {ks=Qy = vk;r PQTV dk {ks=Qy

(ii) PQRS dk {ks=Qy = PQTV dk {ks=Qy

= PQ  TQ

= PQ  SU (SU,  PQ ij yEc gS o  SU= TR D;ksa\½

blfy, PQRS dk {ks=Qy = PQ  SU

vr% lekUrj prqHkqZt dk {ks=Qy] mldh dksbZ lekarj Hkqtk vkSj mlds lkis{k Å¡pkbZ
dk xq.kuQy gksrk gSA

mnkgj.k&14- ;fn f=Hkqt ABC vkSj lekUrj prqHkZqt ABEF ,d gh vk/kkj AB ij rFkk
lekUrj Hkqtkvksa AB vkSj EF ds e/; fLFkr gS rks fl) dhft, fd&

ABC dk {ks=Qy ¾ 
1
2  lekarj prqHkqZt ABEF dk {ks=Qy

gy % iz'ukuqlkj ,d gh vk/kkj AB ij rFkk lekUrj Hkqtkvksa AB vkSj EF ds
e/; ABC o lekarj prqHkqZt ABEF layXu fp=kuqlkj cusaxsA

ABC dk {ks=Qy ¾ 
1
2  lekarj prqHkqZt ABEF dk {ks=Qy

fl) djus ds fy, AC ds lekarj BH [khaprs gSa tks c<+kbZ xbZ FE dks H ij Li'kZ
djrh gS] jpuk ls gesa lekarj prqHkZqt ABHC izkIr gksrk gSA BC nwljk ,d d.kZ gS tks bls
nks f=Hkqtksa ABC o BCH esa foHkkftr djrk gSA

 ABC dk {ks=Qy = BCH dk {ks=Qy  ¼D;ksa½

vki tkurs gSa fd lekarj prqHkqZt dk fod.kZ mls nks lok±xle f=Hkqtksa esa foHkDr djrk
gSA

vr% lekarj prqHkqZt ABHC dk {ks=Qy = ABC dk {ks=Qy + BCH dk {ks=Qy

lekarj prqHkqZt ABHC dk {ks=Qy = ABC dk {ks=Qy + ABC dk {ks=Qy

lekarj prqHkqZt ABHC dk {ks=Qy = ABC dk {ks=Qy

;k
1
2  lekUrj prqHkZt ABHC dk {ks=Qy ¾ ABC dk {ks=Qy

F C E H

A B
fp=&28

V S T R

P U Q
fp=&27
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;gk¡ ABHC dk {ks=Qy = ABEF dk {ks=Qy ¼D;ksa\½

¼D;ksafd ABHC o ABEF ,d gh vk/kkj o lekarj js[kkvksa ds e/; cus gSa½

vr% ABC dk {ks=Qy ¾
1
2  ABEF dk {ks=Qy

  ,d gh vk/kkj ij vkSj ,d gh lekUrj js[kkvksa ds chp cus f=Hkqt

ekuk fd nks f=Hkqt ABC vkSj DBC ,d gh vk/kkj BC ij vkSj lekUrj js[kkvksa AD o BC
ds chp cus gSaA

vc ge CE||BA rFkk BF||CD dh jpuk djsa rc bl izdkj gesa ,d gh vkèkkj BC
ij vkSj lekUrj js[kkvksa BC o EF ds chp esa lekUrj prqHkqZt AECB vkSj FDCB izkIr gksaxsA

tgk¡ AECB dk {ks=Qy = FDCB dk {ks=Qy  ¼D;ksa\½

rc ABC dk {ks=Qy ¾
1
2  AECB dk {ks=Qy ------- ¼1½

¼lekarj prqHkqZt dk fod.kZ mls nks lok±xle f=Hkqtksa esa foHkDr djrk gS½

vkSj DBC dk {ks=Qy ¾
1
2  FDCB dk {ks=Qy

¼ AECB dk {ks=Qy = FDCB dk {ks=Qy½

DBC dk {ks=Qy ¾
1
2  AECB dk {ks=Qy ------- ¼2½

vr% leh- ¼1½ o ¼2½ ls gesa irk pyrk gS fd

ABC dk {ks=Qy = DBC dk {ks=Qy

Li"V gS fd ,d gh vk/kkj ij vkSj ,d gh lekarj js[kkvksa ds chp cus f=Hkqt] {ks=Qy
esa cjkcj gksrs gSaA ;g Hkh ,d izes; gS] bls bl izdkj fy[kk tkrk gS&

izes;&10-6 % ,d gh vk/kkj ij vkSj ,d gh lekarj js[kkvksa ds chp cus f=Hkqt] {ks=Qy esa
cjkcj gksrs gSaA

vc ge fdlh f=Hkqt dk {ks=Qy Kkr djus esa mlds vk/kkj o
laxr Å¡pkbZ esa laca/k irk djsaxsA

ekuk fd PSR ,d f=Hkqt gS ftlesa SR vk/kkj o PT Å¡pkbZ gSA PTSR vc
PQ o RQ dh jpuk bl izdkj djrs gSa fd PQ||RS o RQ||SP rc PQRS ,d
lekarj prqHkqZt izkIr gksrk gS ftlesa PSR dk {ks=Qy ¾ PQR dk {ks=Qy

¼D;ksa\½

A D

B C
(i)

fp=&29

A D

B C

F E

(ii)

P Q

RS T
fp=&30
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¼pwafd lekarj prqHkqZt dk fod.kZ mls nks lok±xle f=Hkqtksa esa foHkDr djrk gS½

prqHkqZt PQRS {ks=Qy ¾ PSR dk {ks=Qy $ PQR dk {ks=Qy

prqHkqZt PQRS {ks=Qy ¾ PSR dk {ks=Qy $ PSR dk {ks=Qy

PSR dk {ks=Qy ¾
1
2  PQRS dk {ks=Qy

¾
1
2  SR  PT

Li"Vr% fdlh f=Hkqt dk {ks=Qy mlds vk/kkj vkSj mldh laxr Å¡pkbZ ds
xq.kuQy dk vk/kk gksrk gSA

izes;&10-7 % fdlh f=Hkqt dk {ks=Qy mlds vk/kkj vkSj mldh laxr Å¡pkbZ ds
xq.kuQy dk vk/kk gksrk gSA

geus ;g tkuk fd ,d gh vk/kkj o ,d gh lekarj js[kkvksa ds chp cus f=Hkqt {ks=Qy
esa cjkcj gksrs gSaA rc D;k ,d gh vk/kkj ij cus nks leku {ks=Qy ds f=Hkqt ,d gh lekarj
js[kkvksa ds chp gksaxs\

mnkgj.k&15- fp=kuqlkj XA || YB || ZC fl) dhft, fd {ks=Qy
(XBZ) =  {ks=Qy (AYC)

gy % XYB vkSj ABY, XA o YB ,d gh lekarj js[kkvksa ds chp
,d gh vk/kkj YB ij fLFkr gSA

 {ks=Qy (XYB) ¾ {ks=Qy (ABY) .....(1)

blh izdkj]

YBZ vkSj BYC ,d gh lekarj js[kkvksa YB o ZC ds chp ,d gh vkèkkj YB
ij fLFkr gSA

 {ks=Qy (YBZ) ¾ {ks=Qy (BYC) .....(2)

;gk¡ {ks=Qy (XBZ) ¾ {ks=Qy (XYB) $ {ks=Qy (YBZ)

rFkk {ks=Qy (AYC) ¾ {ks=Qy (AYB) $ {ks=Qy (BYC)

vc lehdj.k (1) o (2) dks tksM+us ij]

{ks=Qy (XYB) $ {ks=Qy (YBZ) ¾ {ks=Qy (ABY) $ {ks=Qy (BYC)

vr% {ks=Qy (XBZ) ¾ {ks=Qy (AYC)

AX

Y B

Z C
fp=&31
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f=Hkqtksa esa vlekurk (Inequalities in Triangles)

ge fdlh f=Hkqt dh lekurkvksa dks Hkqtkvksa vkSj dks.kksa ds laca/k esa lh[k pqds gSa ijarq cgqr lh
,slh T;kfefr jpuk,a Hkh gksrh gaS tks leku ugha gksrha vkSj ge mudh rqyuk djrs gSa] tSls AB
js[kk[kaM dh yackbZ] js[kk[k.M CD ls vf/kd gS A, B ls cM+k gSA

fdlh f=Hkqt dh vleku Hkqtkvksa vkSj dks.kksa ds e/; laca/kksa dks ge
xfrfofèk ds ek/;e ls lh[ksaxs

xfrfof/k& ,d Mªkbax cksMZ ij nks fcanq B vkSj C ij nks fiu yxkb;s budks /kkxs ls cka/kdj
f=Hkqt dh Hkqtk BC cukb;sA

,d vU; /kkxs ds ,d fljs dks C ij yxkb;s vkSj nwljs fljs dks ,d isafly

ls ckafèk;sA fdj.k CQ


 [khapsA isafly ls ,d fcanq A vafdr dhft;sA fcanq A
dks B ls feykb;sA vc isafly ls blh fdj.k ij ,d vU; fcanq P vafdr
dhft;sA P dks B ls feykb;s vkSj Q dks B ls feykb;sA vc PC vkSj AC
dh yEckb;ksa dh rqyuk dhft,A

D;k PC > AC\ gk¡ ------ ¼yEckb;ksa dh rqyuk djus ij½

ABC o PBC dh rqyuk djus ij PBC > ABC

bl izdkj tc ge CA ij vkSj fcanq vafdr djds mUgsa B ls feykrs tk;saxs rks ns[ksaxs
fd tSls&tSls AC Hkqtk cM+h gksrh tkrh gS B dk eki Hkh c<+rk tkrk gSA

;g dqN vU; f=Hkqtksa ds lkFk djds ns[ksaA bl rjg ge f=Hkqt dh dqN vkSj jkspd
,oa egRoiw.kZ vlekurkvksa dks ns[k ikrs gSa] ftUgsa uhps izes; ds :i esa fn;k x;k gSA

izes;&10-8 % ;fn fdlh f=Hkqt dh nks Hkqtk,a vleku gaS rks cM+h Hkqtk ds lkeus dk dks.k
cM+k gksrk gSA

izes;&10-9 % fdlh f=Hkqt esa] cM+s dks.k dh lEeq[k Hkqtk cM+h gksrh gSA

izes;&10-10 % ,d f=Hkqt esa fdUgha nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls vf/kd gksrk gSA

izes;&10-10 dks xfrfof/k dh lgk;rk ls le>saxsA

,d Mªkbax cksMZ ij rhu dhysa A, B rFkk C bl izdkj yxkb;s dh ,d f=Hkqt dh vkÑfr cusA

vc bu dhyksa dks /kkxs ls ckaf/k;s ,d /kkxs ds VqdM+s dh rqyuk vU; nks /kkxksa ls dhft;s
vki ns[ksaxs fd nks /kkxksa dh yackbZ rhljs /kkxs ls cM+h gSA

A B

C D

A B
fp=&32

A

B C

P
Q

fp=&33
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A

C

D

B

bldh rhu Hkqtk,a AB, BC rFkk CA ekidj fofHkUu ;qXeksa esa nks Hkqtkvksa ds
;ksx dh rhljh Hkqtk ls rqyuk dhft,A vki ns[ksaxs fd&

(i) AB + BC > CA
(ii) BC + CA > AB
(iii) CA + AB > BC

blh rjg vkSj Hkh ifj.kke fudkys tk ldrs gSa] ftUgsa izes; ds :i esa Hkh fl) fd;k
tk ldrk gSA

vkb;s] bu ifj.kkeksa ij vk/kkfjr dqN mnkgj.k ns[ksaA

mnkgj.k&16- fl) dhft;s fd ledks.k f=Hkqt esa d.kZ lcls yach Hkqtk gksrh gSA

gy % fn;k gS ABC esa

B = 90°

fl) djuk gS C > AB

vkSj AC > BC

ABC esa

B = 90° ¼fn;k gS½

 A + C = 90° ¼f=Hkqt ds rhuksa vUr%dks.kksa dk ;ksx nks ledks.k gksrk gS½

A + C = B

;kfu A < B vkSj C < B

ge dg ldrs gSa B f=Hkqt ABC dk lcls cM+k dks.k gSA

ge tkurs gSa fd f=Hkqt esa cM+s dks.k ds lkeus dh Hkqtk cM+h gksrh gSA

vr% AC > AB vkSj AC > BC

lkspsa ,oa ppkZ djsa
AB vkSj CD Øe'k% ,d prqHkqZt ABCD dh lcls NksVh vkSj lcls
cM+h Hkqtk,¡ gSA n'kkZb, fd A > C vkSj B > D  gSA

mnkgj.k&17- f=Hkqt ABC esa fl) djsa& ABC > ACB

jpuk&  AC esa D fcanq bl izdkj ysa fd AB = AD, fcanq B dks D ls feyk,¡A

A

CB
fp=&34

A

BC
fp=&35
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A

B C

D

fp=&36

miifÙk& ABD esa

AB = AD¼jpuk ls½

ABD = ADB -----¼1½ ¼leku Hkqtkvksa ds lkeus ds dks.k½

ijarq ADB, BCD dk cfg"dks.k gS

ADB > BCD -----¼2½ ¼cfg"dks.k izes; ls½

lehdj.k ¼1½ vkSj ¼2½ ls

ABD > BCD
ABC > ABD ¼jpuk ls½

ABC > ACB

djds ns[ksa
 lgh fodYi pqfu;s

 1- fuEufyf[kr esa ls fdu ekiksa ls ,d f=Hkqt dh jpuk dh tk ldrh gS&

(i) 10cm., 5cm., 4cm., (ii) 8cm., 6cm., 3cm.

(iii) 5cm., 8cm., 3cm. (iv) 14cm., 6cm., 7cm.

 2- f=Hkqt ABC esa ;fn C > B ls rks fuEu esa ls dkSulk lR; gksxk&

(i) EF > DF (ii) AB > AC

(iii) AB < AC (iv) BC > CA

 3- fuEufyf[kr esa ls fdu ekiksa ls ,d f=Hkqt dh jpuk laHko gS&

(i) 35°, 45°, 95° (ii) 40°, 50°, 100°

(iii) 21°, 39°, 120° (iv) 110°, 80°, 20°

 4- ;fn ,d ABC esa AD ekf/;dk gS rks fuEu esa ls dkSulk dFku vlR; gksxkA

(i) AB + BC > AD (ii) AC + BC > AD

(iii) AB + BC < AD (iv) AB + BD > DC

 5- fn;s x;s fp= esa ;fn AB = AC = BC gS rks
fuEu esa ls dkSulk dFku lR; gS\
(i) AD = AC
(ii) AD < AB
(iii) BC = BD
(iv) AD > AB

A

B CD
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N

M

P

x

y

mnkgj.k&18- fn;s x;s fp= esa PR > PQ vkSj PS QPR dk dks.kk)Zd gS rks fl) dhft;s
fd PSR > PSQ

gy % pwafd PR > PQ

1 > 2

PQS esa 1 + 4 + 6 = 180° .....(1)

PRS esa 2 + 5 + 7 = 180° .....(2)

vr% nksuksa f=Hkqtksa esa

4 = 5 .....(3) ¼dks.k 3 ds dks.kk)Zd½

1 > 2 .....(4)

lehdj.k (3) o (4) dks tksM+us ij

 4 + 1 > 5 + 2 .....(5)
lehdj.k (1) ls 1 + 4 = 180° – 6

lehdj.k (2) ls 5 + 2 = 180° – 7

vc lehdj.k (5) esa eku j[kus ij
180° – 6 > 180° – 7
– 6 > – 7 ¼i{kkUrj djus ij½

;k 7 > 6
PSR > PSQ

iz'ukoyh & 10-3
1- fp= esa B < A vkSj C < D gSA n'kkZb;s fd

AD < BC gSA

2- fn;s x;s fp= esa ;fn x > y gks rks fl)
dhft;s fd MP > NP

3- fn;s x;s fp= esa PQ > PR rFkk Q vkSj
R ds vèkZd Øe'k% QS vkSj RS gaSA fl)
dhft;s fd SQ > SR

4- fn;s x;s fp= esa PQ = PR gks rks fl)
dhft;s fd PS > PQ

P

RS Q

A

B

C

DO

Q

P

S

R

fp=&37
S RQ

1

P

2

3

4 5

6 7
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lok±xlerk dh mi;ksfxrk (Uses of Congruency)

lok±xle vkÑfr;ksa o lok±xlerk dk mi;ksx gekjs okLrfod thou esa rks gksrk gh gS lkFk
gh lkFk bathfu;fjax ds {ks= esa Hkh iqyksa] Hkouksa vkSj Vkojksa ds fuekZ.k esa Hkh lok±xlerk fn[kkbZ
iM+rh gSA

geus lh[kk
1- T;kfefr vkÑfr;k¡ lokZaxle gksrh gSa ;fn muds vkdkj o eki leku gkasA

2- leku f=T;kvksa ds nks oÙ̀k lokZaxle gksrs gSaA

3- nks oxZ lokZaxle gksrs gSa ;fn mudh Hkqtkvksa ds eki leku gksrs gSaA

4- nks f=Hkqt lokZaxle gksrs gSa tc muds 'kh"kksZa dh laxrrk bl izdkj gks fd mudh laxr
Hkqtk,a o laxr dks.k leku gksaA

5- ;fn ,d f=Hkqt dh nks Hkqtk,a vkSj chp dk dks.k nwljs f=Hkqt dh nks laxr Hkqtkvksa vkSj
chp ds dks.k cjkcj gksa] rks nksukaas f=Hkqt lokZaxle gksrs gSaA ¼SAS½

6- ;fn ,d f=Hkqt ds nks dks.k vkSj chp dh Hkqtk nwljs f=Hkqt ds laxr nks dks.kksa vkSj
chp dh Hkqtk ds cjkcj gksa rks nksuksa f=Hkqt lokZaxle gksrs gSaA ¼ASA½

7- ;fn ,d f=Hkqt ds nks dks.k vkSj ,d Hkqtk nwljs f=Hkqt ds nks dks.kksa vkSj laxr Hkqtk
ds cjkcj gksa rks f=Hkqt lokZaxle gksrs gSaA ¼AAS½

8- f=Hkqt dh cjkcj Hkqtkvksa ds lEeq[k dks.k cjkcj gksrs gSaA

9- f=Hkqt ds cjkcj dks.kksa dh lEeq[k Hkqtk,a cjkcj gksrh gaSA

10- nks f=Hkqtksa esa ;fn ,d f=Hkqt dh rhu Hkqtk,a nwljs f=Hkqt dh laxr Hkqtkvksa ds cjkcj
gksa rks os f=Hkqt lok±xle gksrs gSaA

11- ;fn nks ledks.k f=Hkqtksa esa ,d f=Hkqt dk d.kZ o ,d Hkqtk nwljs f=Hkqt ds d.kZ vkSj
,d Hkqtk ds cjkcj gks rks f=Hkqt lokZaxle gksrs gSa ¼RHS½

12- fdlh f=Hkqt esa cM+h Hkqtk dk lEeq[k dks.k cM+k gksrk gSA

13- fdlh f=Hkqt esa cM+s dks.k dh lEeq[k Hkqtk cM+h gksrh gSA

14- fdlh f=Hkqt esa nks Hkqtkvksa dk ;ksx rhljh Hkqtk ls cM+k gksrk gSA

15- fdlh leckgq f=Hkqt dk izR;sd dks.k 60° dk gksrk gSA

16- ;fn ABC, PQR ds lokZaxle gaS rks bls bl izdkj fy[krs gSa& ABC  PQR

17- lokZaxle f=Hkqt ds laxr vo;o@Hkkx@vax dks l-f=-l-Hk- ;k CPCT ls iznf'kZr
djrs gSaA



11
uhps dqN vkÑfr;k¡ nh xbZ gSa] buesa ls dkSu&dkSu lh vkÑfr;k¡ f=Hkqt gaS\

rhu vlajs[k fcanqvksa dks feykus ij tks vkÑfr curh gS og f=Hkqt dgykrh gSA
f=Hkqt] rhu js[kk[k.Mksa ls f?kjh vkÑfr gSA blesa rhu Hkqtk,¡] rhu dks.k] rhu  'kh"kZ gksrs gSaA
f=Hkqt ds dkSuls vU; xq.k gSa] ppkZ djsaA

;gk¡ izR;sd fp= esa pkj fcanq fn, x, gSa ftUgsa feykus ij dqN vk—fr;k¡ cu jgh gSaA

vkÑfr&2(i) esa pkjksa fcanq ,d gh js[kk ij fLFkr gSa vr% blls ,d js[kk[k.M izkIr
gksrk gSA vkÑfr&2(ii) esa rhu fcanq ,d js[kk esa gSa vkSj pkSFkk fcanq vyx gSA blls ,d f=Hkqt
cu jgk gSA

D;k vkÑfr&2(iii) o (iv) esa prqHkqZt cu jgk gS\ ;gk¡ ge ns[k ikrs gSa fd prqHkqZt cuus
ds fy, pkj fcanqvksa esa ls rhu fcanqvksa dk vlajs[k gksuk vko';d gSA

;fn fdlh lrg ij pkj fcanqvksa esa ls dksbZ Hkh rhu fcanq ,d js[kk ij fLFkr u gksa ¼vFkkZr~
vlajs[k gkas½ rc bu fcanqvksa dks ,d Øe ls feykus ij prqHkqZt cusxkA

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

fp=&1

prqHkZqt
[QUADRILATERALS]

A B C D

H

E GF

L K

I J

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

A

B

C

D

fp=&2
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djds ns[ksa
mi;qZDr xq.kksa ds vk/kkj ij prqHkqZt dks ifjHkkf"kr dhft,A vkil esa ppkZ dj lkfFk;ksa }kjk
fy[kh xbZ ifjHkk"kk Hkh nsf[k,A

fo|ky; ;k d{kk esa ,slh dkSu&dkSu lh oLrq,¡ gSa ftudh dqN lrgsa prqHkqZtkdkj
fn[krh gSa\ lwph cukb,A tSls& ';ke iV~V] f[kM+dh dk iYyk] iqLrd dk iUuk bR;kfnA

lkspsa ,oa ppkZ djsa
gekjs vklikl fn[kus okyh cgqr lh oLrq,¡ vk;rkdkj gSaA vk;r Hkh ,d prqHkqZt gSA D;ksa\

 prqHkqZt ds izdkj (Types of Quadrilateral)

vkius fp=&2 dh vk—fr;ksa (iii) o (iv) dks prqHkqZt dgkA
vc fp=&3 dh rjg bu prqHkqZtksa ds fod.kZ [khafp,A

vkius ns[kk fd fp= 3 (i) esa nksuksa fod.kZ vanj dh vksj curs
gSa tcfd fp= 3(ii) esa ,d fod.kZ vanj ,oa ,d fod.kZ ckgj
curk gSA ,slk D;ksa\

ftl prqHkqZt esa nksuksa fod.kZ vanj dh vksj curs gSa mldk
dksbZ Hkh dks.k 180° ls vfèkd ugha gksrk bl prqHkqZt dks
mÙky prqHkqZt dgrs gSaA tSls PQRS ¼fp=&4½

ftl prqHkqZt esa ,d fod.kZ vUnj ,oa ,d ckgj curk gS rFkk prqHkqZt dk ,d
dks.k 180º ls vf/kd gksrk gS ,sls prqHkZqt dks vory prqHkZqt dgrs gSaA

fp=&5 esa  BCX = 180º gSA vr% prqHkqZt ABCD dk
var%dks.k  BCD, 180º  ls vfèkd gSA

ge ;gk¡ fp=&4 tSls mÙky prqHkqZt dk gh v/;;u
djsaxsA

prqHkqZt ABCD esa Hkqtk AB,  Hkqtk DC ds lekarj gSA
;g leyac prqHkqZt gSA ;g dgk tk ldrk gS fd prqHkqZt ftldk lEeq[k
Hkqtkvksa dk dsoy ,d tksM+k lekarj gks] leyac prqHkqZt (Trapezium) gksrk gSA

D C

A B
(i)

A

B

C

D

(ii)
fp=&3

S

P Q

R

fp=&4 180°

A

B

C

D

X

fp=&5

D

A B

C

fp=&6



prqHkqZt 231

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

(vi) (vii) (viii) (ix)

djds ns[ksa
uhps cus prqHkqZt esa ls dkSu ls leyac prqHkqZt ugha gS ,oa D;ksa\

lekarj prqHkqZt (Parallelogram)

leyac prqHkZqt esa Hkqtkvksa dk ,d ;qXe ¼tksM+k½ lekarj gksrk gS] ;fn prqHkqZt
esa Hkqtkvksa ds nksuksa ;qXe ¼tksM+k½ lekarj vFkkZr~ vkeus&lkeus dh Hkqtk,¡
lekarj gksa] rks og prqHkqZt lekarj prqHkqZt dgykrk gSA

leprqHkqZt (Rhombus)

;fn lekarj prqHkqZt dh pkjksa Hkqtk,¡ cjkcj gkas rks og leprqHkqZt
dgykrk gSA

lkspsa ,oa ppkZ djsa
 1- fofHkUu izdkj ds prqHkqZtksa esa ls dkSu&dkSu ls prqHkqZt lekarj prqHkqZt Hkh gksrs gSa\

 2- D;k ,d lekarj prqHkqZt] ,d leyac prqHkqZt Hkh gS\

vc vki vk;r o oxZ cukb,A D;k vk;r o oxZ Hkh lekarj prqHkqZt gSa\

gk¡] vk;r ,d fo'ks"k rjg dk lekarj prqHkqZt gksrk gS ftldk izR;sd dks.k 90° gksrk
gSA

fp=&7
C

D B

A
fp=&8
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djds ns[ksa
1- D;k vk;r] ,d oxZ Hkh gS\

2- ,slk lekarj prqHkqZt cukb, ftlds rhu dks.k ledks.k gksa ij ;g vk;r u gksA D;k
;g laHko gS\ ppkZ dhft,A

tc fdlh vk;r dh pkjksa Hkqtk,¡ leku gksa rc og dkSu&lk prqHkqZt gksrk gS\ ;g
prqHkqZt oxZ gksrk gSA ¼fp=&9½

(i) D;k oxZ ,d vk;r gS\

(ii) D;k oxZ ,d lekarj prqHkqZt gS\

(iii) D;k oxZ ,d leprqHkqZt gS\

(iv) D;k leprqHkqZt ,d lekarj prqHkqZt Hkh gS\

vc ge prqHkqZt ds dqN xq.kksa ,oa muls lacaf/kr izes;ksa dks fl) djuk lh[ksaxs&

ge tkurs gSa fd prqHkqZt dk ,d fod.kZ mls nks f=Hkqtksa esa ck¡Vrk gSA

ekuk ABCD ,d prqHkqZt gS rFkk AC mldk fod.kZ gSA rc fod.kZ AC]
prqHkqZt ABCD dks nks f=Hkqtksa ABC o ADC esa foHkDr djrk gS ¼fp=&10½A

ge f=Hkqt ds dks.k ;ksx xq.k/keZ ls tkurs gSa fd fdlh f=Hkqt ds rhuksa var%
dks.kksa dk ;ksx 180° gksrk gSA

ADC esa] ADC + DCA + CAD = 1800 ----¼1½

blh izdkj ABC esa] ABC + BCA + CAB = 1800 ----¼2½

lehdj.k ¼1½ o ¼2½ dks tksM+us ij

ADC + DCA + CAD+ABC + BCA + CAB = 1800 + 1800

ADC + (DCA + BCA) + (CAD + CAB) +ABC = 3600

ADC + BCD + BAD + ABC = 3600

vr% prqHkqZt ABCD ds pkjksa vUr%dks.kksa dk ;ksx 3600 ds cjkcj gSA

blh rjg vU; lHkh prqHkqZt ds pkjksa vUr% dks.kksa dk ;ksx Hkh 3600 gksrk gSA

djds ns[ksa
  1- ,d prqHkqZt ds pkjksa vUr%dks.kksa dk vuqikr 3 % 5 % 7 % 9 gS rks mlds izR;sd

vUr%dks.k dk eku Kkr dhft,A

  2- ;fn prqHkqZt ds pkjksa dks.k leku gksa rks izR;sd dks.k dk eki fdruk gksxk\

A

B

CD

fp=&10

fp=&9
A

B

C

D
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vc dkxt ij ,d lekarj prqHkqZt cukb,A mldk dksbZ ,d fod.kZ
[khafp,A dSaph dh lgk;rk ls fp=kuqlkj dkfV,A dkVs x, Hkkxksa dks ,d&nwljs
ds Åij jf[k,A D;k ;s dVs Hkkx ,d&nwljs dks <¡d ikrs gSa\

D;k bu Hkkxksa ds ,d&nwljs dks <¡d ikus esa lekarj prqHkqZt ds fdlh
xq.kèkeZ dk egRo gS\

ge ;gk¡ lekarj prqHkqZt ds dqN xq.kèkeks± dk vè;;u djsaxs rFkk mudk
rkfdZd lR;kiu djsaxsA

izes;&11-1 % lekarj prqHkqZt dk fod.kZ mls nks lokZaxle f=Hkqtksa esa foHkkftr
djrk gSA

miifRr % ekuk ABCD ,d lekarj prqHkqZt gSA AC mldk ,d fod.kZ gSA ¼fp=&12½

lekarj prqHkqZt ABCD esa&
AB||DC tgk¡ AC ,d fr;Zd js[kk gSA

DCA = CAB ¼,dkarj var% dks.k½

blh izdkj DA||CB tgk¡ AC fr;Zd js[kk gSA

DAC = BCA

vc ACD vkSj CAB esa
DCA = CAB

AC = CA ¼mHk;fu"B  Hkqtk½

DAC = BCA

ABC  CDA ¼dks.k&Hkqtk&dks.k lok±xlerk ls½

vFkkZr fod.kZ AC lekarj prqHkqZt ABCD dks nks lokZaxle f=Hkqtksa esa foHkkftr djrk gSA

Li"Vr% lekarj prqHkqZt dk fod.kZ mls nks lok±xle f=Hkqtksa esa foHkkftr djrk gSA

izes;&11-2 % fdlh lekarj prqHkqZt esa lEeq[k Hkqtk,¡ cjkcj gksrh gSaA

miifRr % ekuk fd ABCD lekarj prqHkqZt gSA vc 'kh"kZ A dks C ls feykb,A ;g fod.kZ
AC gSA fod.kZ AC prqHkqZt ABCD dks nks f=Hkqtksa ABC vkSj ACD esa ckaVrk gSA ¼fp=&13½

vc ABC vkSj ACD esa &
DAC = BCA ¼,dkarj var% dks.k½

(AD || BC)

AC = CA mHk;fu"B Hkqtk gSA

blh izdkj] ,dkarj vUr% dks.k ls &

DCA = BAC  (AB || DC)

fp=&11

A B

CD

fp=&12

A

B C

D

fp=&13
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 ABC   CDA ¼dks.k&Hkqtk&dks.k lok±xlerk ls½

blfy, AD = BC rFkk AB = CD

vFkkZr lekarj prqHkqZt esa lEEkq[k Hkqtk,¡ cjkcj gksrh gSaA ¼fl) gqvk½

izes;&11-3 ¼foyske½ % ;fn ,d prqHkqZt dh lEeq[k Hkqtkvksa dk izR;sd ;qXe cjkcj
gS] rks og ,d lekarj prqHkqZt gksrk gSA

miifRr % prqHkqZt ABCD ftlesa AB = CD rFkk BC = AD gSA vc prqHkqZt esa fod.kZ AC
[khafp,A

ABC vkSj CDA esa
BC = AD ¼fn;k gqvk gS½

AB = DC ¼fn;k gqvk gS½

AC = CA ¼mHk;fu"B Hkqtk½

 ABC   CDA ¼Hkqtk&Hkqtk&Hkqtk lok±xlerk ls½

vr% BCA = DAC

vr% AD || BC ----¼1½

tgk¡ AC fr;Zd js[kk gSA

pwafd ACD = CAB,

D;ksafd CA fr;Zd js[kk gSA

vr% AB || CD ----¼2½

vr% ¼1½ o ¼2½ ls prqHkqZt ABCD ,d lekarj prqHkqZt gSA

geus ns[kk fd lekarj prqHkqZt esa lEeq[k Hkqtkvksa ds nksuksa ;qXe cjkcj gksrs gSa vkSj
foykser% ;fn fdlh prqHkqZt ds lEeq[k Hkqtkvksa ds nksuksa ;qXe cjkcj gksa rks og lekarj prqHkqZt
gksrk gSA

vc ge blh rF; dks mu prqHkqZtksa ds fy, fl) djrs gSa ftuds lEeq[k dks.kksa ds ;qXe
cjkcj gksrs gSaA

izes;&11-4 % lekarj prqHkqZt ds lEeq[k dks.k cjkcj gksrs gSaA

miifRr % prqHkqZt ABCD ,d lekarj prqHkqZt gS ¼fp=&15½

ftlesa AB || DC
 js[kk AD lekarj js[kkvksa AB o DC dks izfrPNsn djrh gSA

A + D = 1800
  ¼,d gh vksj ds vUr% dks.k½

rFkk DC js[kk AD o BC dks izfrPNsn djrh gSA

A

B C

D

fp=&14
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D + C = 1800

¼,d gh vksj ds vUr% dks.k½

vr% A +D = D + C

vFkkZr A = C

blh izdkj B  = D  Hkh fl) fd;k tk ldrk gSA

Li"V gS fd lekarj prqHkqZt ds lEeq[k dks.k cjkcj gksrs gSaA

vc fdlh prqHkqZt ds lEeq[k dks.kksa ds cjkcj gksus ij mlds lekarj prqHkqZt gksus dh
laHkkouk dk rkfdZd :i Kkr djsaxsA

izes;&11-5 % ¼izes; 11-4 dk foykse½ fdlh prqHkqZt esa ;fn lEeq[k dks.kksa dk
izR;sd ;qXe cjkcj gks] rks og ,d lekarj prqHkqZt gksrk gSA

miifÙk % prqHkqZt ABCD esa A = C vkSj B = D ¼fp=&16½-----¼1½

ge tkurs gSa fd prqHkqZt ds pkjksa dks.kksa dk ;ksx 3600 gksrk gSA

360ºA B C D    

360ºA B A B      ¼lehdj.k ¼1½ ls½

2 2 360ºA B   
360º

2
A B  

360º
2

A B C D     

180ºC D   -----¼2½

vc DC dks E rd c<+kb,&

ge ns[krs gSa fd C + BCE = 180º -----¼3½

vr% BCE = ADC lehdj.k ¼2½ vkSj ¼3½ ls

vc pwafd BCE = D rFkk DC fr;Zd Nsnh js[kk gSA

blfy, AD || BC

blh izdkj AB || DC vFkkZr ABCD lekarj prqHkqZt gSaA

lekarj prqHkZqt ds fod.kks± ds xq.k
(Properties of Diagonals of Parallelogram)

lekarj prqHkqZt dk ,d xq.k vkSj Hkh gSA

dkxt ij ,d lekarj prqHkqZt [khafp,] mlds nks fod.kZ [khapdj dSaph dh lgk;rk

D

A B

C

fp=&15

D

A B

C E

fp=&16
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ls fp=kuqlkj dkfV,A D;k vkidks ,slk izrhr gks jgk gS fd fod.kks± us lekarj
prqHkqZt dks leku Hkkxksa esa ck¡V fn;k gSA ¼fp=&17½

vkdf̀r esa vkidks pkj f=Hkqt izkIr gksrs gSa vkSj ;s f=Hkqt nks lokZaxle f=Hkqtksa
ds ;qXe ds :i esa gksrs gSaA D;k fod.kZ ,d nwljs dks lef}Hkkftr djrs gSa\

vkb,] ge mDr dFku dh lR;rk dh tk¡p djrs gSaA

izes;&11-6 % lekarj prqHkqZt ds fod.kZ ,d nwljs dks lef}Hkkftr djrs gSaaA

miifÙk % ABCD ,d lekarj prqHkqZt gS ftlesa AB = DC o AB || DC

rFkk AD = BC vkSj AD || BC ¼fp=&18½

A dks C ls o B dks D ls feyk;k rc AC o BD ,d&nwljs dks fcanq O ij izfrPNsn djrs gSaA

AOB o COD esa
 OAB = OCD ....... (1)

(AB || DC ,oa AC fr;Zd js[kk dkVrh gSA)

 ABO = ODC ....... (2)

(AB || DC ,oa BD fr;Zd js[kk dkVrh gSA)

AB = CD

 AOB   COD ¼dks.k&Hkqtk&dks.k lok±xlerk½

 Hkqtk AO = OC  ,oa BO = OD

vr% ge dg ldrs  gSa fd lekarj prqHkqZt ds fod.kZ ,d&nwljs dks lef}Hkkftr
djrs gSaA

mnkgj.k&1- ;fn fdlh lekarj prqHkqZt ds fod.kZ cjkcj gksa rks og vk;r gksrk gSA

miifRr % ekuk fd ABCD ,d lekarj prqHkqZt gS] ftlesa AC o BD fod.kZ gSa

rFkk AC = BD ¼fp=&19½

vc  ABC vkSj DCB esa

AB = DC ¼lekarj prqHkqZt dh lEeq[k Hkqtk,¡½

BC = CB ¼mHk;fu"B Hkqtk½

AC = BD

ABC  DCB ¼Hkqtk&Hkqtk&Hkqtk lok±xlerk½

Qyr% ABC = DCB ....(1)

pwafd ABC vkSj DCB lekarj js[kkvksa AB vkSj CD dh fr;Zd
izfrPNsnh BC ds ,d gh vksj fLFkr gaSA vr%

fp=&17

D

A B

C

fp=&19

D

A B

C

O

fp=&18
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ABC + DCB = 180º ----¼2½

lehdj.k ¼1½ vkSj ¼2½ ls

ABC + ABC = 180o

2 ABC = 180o

ABC = 90o

vFkkZr DCB = 90o

blh izdkj fl) dj ldrs gSa fd A = D = 90o

blfy,]   A= B = C = D = 90o

vr% lekarj prqHkqZt ABCD vk;r gSA

Li"V gS fd ;fn fdlh lekarj prqHkqZt ds fod.kZ cjkcj gksa rks og vk;r gksrk gSA

;gh fl) djuk FkkA

 djds ns[ksa
blh rjg vki fl) dj ldrs gSa fd ;fn fdlh leprqHkqZt ds fod.kZ cjkcj gksa] rks
og oxZ gksxkA

mnkgj.k&2- ;fn fdlh lekarj prqHkqZt esa nksuksa fod.kZ ijLij yacor~ gksa rks og leprqHkqZt
gksrk gSA

miifRr % eku yhft, ABCD ,d lekarj prqHkqZt gS ftlds fod.kZ AC vkSj BD ijLij
yacor gS] vkidks fl) djuk gS fd ABCD  leprqHkqZt gSA ¼fp=&20½

vc AOD vkSj COD esa
AO = CO ¼lekarj prqHkqZt ds fod.kZ ijLij lef}Hkkftr djrs gSaA½

AOD = COD ¼izR;sd dks.k ledks.k½

OD = OD ¼mHk;fu"B Hkqtk½

AOD   COD ¼Hkqtk&dks.k&Hkqtk lok±xlerk½

Qyr% AD = CD

AB = CD rFkk AD = BC
 AB = BC = CD = AD
Li"Vr% lekarj prqHkqZt ABCD ,d leprqHkqZt gSA vr% dg ldrs gSa fd ;fn fdlh

lekarj prqHkqZt esa nksuksa fod.kZ ijLij yacor gksa rks og leprqHkqZt gksrk gSA

D

A B

C

O

fp=&20
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djds ns[ksa
fdlh leprqHkqZt ds fod.kZ ijLij yacor gksrs gSaA

mnkgj.k&3- fl) dhft, fd ,d lepqHkqZt ds fod.kZ ,d nwljs ij yac gksrs gSaA

miifRr % leprqHkqZt ,d lekarj prqHkqZt gksrk gS] ftldh lHkh Hkqtk,¡ cjkcj gksrh
gSaA vkb,] vc leprqHkqZt ABCD ij fopkj dhft,A ¼fp=&21½ leprqHkqZt ABCD
esa ge ns[k ldrs gSa fd fod.kZ AC vkSj BD ,d nwljs dks O ij izfrPNsn djrs gSaA
gesa fl) djuk gS fd AC js[kk BD ij yac gSA

  AOB vkSj   BOC esa]
AO = OC ¼lekarj prqHkqZt ds fod.kZ ,d nwljs dks lef}Hkkftr djrs gSaA½

OB = OB ¼mHk;fu"B Hkqtk½

AB = BC ¼ leprqHkqZt dh Hkqtk,¡½

 AOB   BOC ¼Hkqtk&Hkqtk&Hkqtk lokZaxlerk ls½

vr% AOB= BOC

vc pwafd AOB + BOC = 180o  ¼jSf[kd ;qXe dks.k ls½

AOB + AOB = 180o

;k 2AOB = 180o

     AOB =
180

2


     AOB =90 o

blh izdkj fl) fd;k tk ldrk gS fd BOC = COD = AOD = 90º
blfy, leprqHkqZt ds fod.kZ ,d nwljs ij yac jgrs gSaA ;gh fl) djuk FkkA

mnkgj.k&4- fl) dhft, fd ,d lekarj prqHkqZt ds dks.kksa ds lef}Hkktd ,d vk;r
cukrs gSaA

miifRr % fp=kuqlkj ABCD ,d lekarj prqHkqZt gSA A, B, C vkSj D ds dks.k
lef}Hkktd P, Q, R, S ij izfrPNsn djrs gSa] ftlls ,d prqHkqZt PQRS curk gSA ¼fp=&22½

  ASD esa]
pwafd DS dks.k D dks vkSj AS dks.k A dks lef}Hkkftr djrs gSa] blfy, &

DAS + ADS  = 
2
1

 BAD + 
2
1

 ADC

A

B

C

D O

fp=&21
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= 
2
1

 (A + D )

¼D;ksafd A vkSj D fr;Zd js[kk ds ,d gh vksj ds var%dks.k gSaA½

= 
2
1

 × 180o  = 90o ----¼1½

  ASD esa]
DAS + ADS + DSA = 180o ¼D;ksa\½ ----¼2½

lehdj.k ¼1½ o ¼2½ ls

90o + DSA = 180o

DSA = 90o

vr% PSR = 90o ¼ DSA dk ’kh"kkZfHkeq[k dks.k½

blh izdkj BQC =  PQR gksxk

vc APB esa PAB $ APB $ PBA = 180º ¼f=Hkqt dk dks.k ;ksx xq.k½

ysfdu PAB + PBA = 90º ¼A    o B  fr;Zd js[kk AB  ds ,d gh vksj dk
vUr%dks.k dk v)Zd gSA½

90ºAPB   gksxkA

blh izdkj SRQ = 90º  gksxkA blfy, PQRS ,d ,slk prqHkqZt gS ftlds lHkh dks.k
ledks.k gSaA vr% prqHkqZt PQRS ,d vk;r gSA

lkspsa ,oa ppkZ djsa
 1- vk;r ds fod.kZ leku yackbZ ds gksrs gSaA¼ladsr & vk;r ,d lekarj prqHkqZt gSA½

 2- oxZ ds fod.kZ leku vkSj ,d nwljs dks ledks.k ij lef}Hkkftr djrs gSaA

mnkgj.k&5- fdlh lekarj prqHkqZt ABCD esa ;fn fod.kksZa dk dVku fcanq O gks vkSj
OA = 3 lseh- vkSj OB = 4 lseh- gks rks js[kk[k.M OC, OD, AC vkSj BD dh
yackbZ Kkr dhft,A

gy % ABCD ,d lekarj prqHkqZt ftlesa AC o BD dk dVku fcanq O gSA ¼fp=&23½

OA = 3 lseh-] OB = 4 lseh-

pwafd lekarj prqHkqZt ds fod.kZ AC o BD ,d nwljs dks lef}Hkkftr djrs gSaA

OC = OA

 OC = 3 lseh-

D

A B

C

R

P

QS

fp=&22
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A

D C

B

O

fp=&23

4
lse

h-

3
lseh-

A B

CD

P

Q

S R

fp=&25

rFkk OD = OB

 OD = 4 lseh-

vc AC = AO + OC = 3 + 3 = 6 lseh-

BD = OB + OD = 4 + 4 = 8 lseh-

vr% Li"V gS fd AC = 6 lseh-] BD = 8 lseh-

mnkgj.k&6- f=Hkqt ABC esa Hkqtk BC ij [khaph xbZ ekf/;dk AD gS tks E rd bl izdkj
c<+kbZ xbZ gS fd AD = EDA fl) dhft, fd ABEC ,d lekarj prqHkqZt gSA

gy % ekuk f=Hkqt ABC gS] ftldh ekf/;dk AD gSA ¼fp=&24½
AD dks E rd bl izdkj c<+kb, fd AD = ED

vc BE vkSj CE dks feyk,A

ABD vkSj  ECD esa
BD = DC ¼tgk¡ D, BC dk e/; fcanq gS½

ADB = EDC ¼’kh"kkZfHkqe[k dks.k½

AD = ED ¼fn;k gSA½
 ABD    ECD ¼Hkqtk&dks.k&Hkqtk lokZaxlerk izes; ls½

rc AB = CE ¼lokZaxle f=Hkqt dh Hkqtk,¡½

rFkk ABD = ECD

¼js[kk,¡ AB vkSj CE ds lkFk fr;Zd js[kk BC }kjk cus gq, ,dkarj vUr% dks.k gSaA½

 AB || CE

bl izdkj prqHkqZt ABEC esa
AB || CE vkSj AB = CE

vr% ABEC ,d lekarj prqHkqZt gSA

izes;&11-7 % fdlh prqHkqZt esa ;fn mldh lEeq[k Hkqtkvksa dk ,d ;qXe cjkcj gks
vkSj lekarj gks rks ,slk prqHkqZt ,d lekarj prqHkqZt gksrk gSA fl)
dhft,A ¼f'k{kd dh enn ls djsaA½

mnkgj.k&7- ABCD ,d lekarj prqHkqZt gS] ftlesa P vkSj Q Øe’k%
lEeq[k Hkqtkvksa AB vkSj CD ds e/; fcanq gSa] ¼fp=&25½ ;fn
AQ, DP dks S ij izfrPNsn djsa vkSj BQ, CP dks R ij
izfrPNsn djsa rks n’kkZb, fd&

¼i½ APCQ ,d lekarj prqHkqZt gSA

C

A

B

E

D

fp=&24
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¼ii½ DPBQ ,d lekarj prqHkqZt gSA

¼iii½ PSQR ,d lekarj prqHkqZt gSA

gy % ¼i½ prqHkqZt APCQ esa
AP || QC ¼pwafd AB || CD ½ ---¼1½

AP = 
2
1

 AB

CQ = 
2
1

 CD ¼fn;k gS½

pwafd AB  = CD

blfy, AP = QC ----¼2½

¼1½ o ¼2½ ls APCQ ,d lekarj prqHkqZt gSA

¼ii½ blh izdkj prqHkqZt DPBQ ,d lekarj prqHkqZt gS] D;ksafd DQ || PB vkSj DQ = PB gSA

¼iii½ prqHkqZt PSQR esa
SP || QR

¼tgk¡ SP, DP dk ,d Hkkx gS] vkSj QR, QB dk ,d Hkkx½

blh izdkj SQ || PR gSA
vr% PSQR ,d lekarj prqHkqZt gSA

iz'ukoyh & 11-1
1- layXu lekarj prqHkqZt ABCD dh Hkqtkvksa

AB vkSj CD ds e/; fcanq Øe’k% x vkSj y gSa]
fl) dhft, fd AXCY lekarj prqHkqZt gSA

2- layXu fp= esa AB vkSj DC nks lekarj js[kk,¡ gSa] ftUgsa
fr;Zd js[kk l js[kk[k.M AB dks P ij
rFkk js[kk[k.M DC dks R ij izfrPNsn
djrh gSA fl) dhft, fd var%
dks.kksa ds lef}Hkktd ,d vk;r
cukrs gSaA

3- ABC ,d lef}ckgq f=Hkqt gS] ftlesa
AB = AC gSA AD cfg"dks.k PAC dks
lef}Hkkftr djrk gS] vkSj CD || BA
gSA

A X B

D Y C

A P B

CRD

S

Q

l

l

B C

DA

P
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fl) dhft, fd&

¼i½ DAC = BCA ¼ii½ D;k ABCD ,d lekarj prqHkqZt gS\

4- ABCD lekarj prqHkqZt gSA rFkk AP vkSj CQ ’kh"kksZa A vkSj C ls
fod.kZ BD ij Øe’k% yac gSa rks fl) dhft, fd&

¼i½ APB   CQD ¼ii½ AP = CQ

5- ABCD ,d vk;r gS ftlesa fod.kZ AC nksuksa dks.kksa A vkSj C dks lef}Hkkftr djrk
gSA rks fl) dhft, fd
¼i½ ABCD ,d oxZ gSA
¼ii½ fod.kZ BD nksuksa dks.kksa B vkSj D dks lef}Hkkftr djrk gSA

6- ABC vkSj DEF bl izdkj gSa fd AB vkSj BC Øe’k% DE vkSj EF ds cjkcj vkSj
lekarj gSa] fl) dhft, fd AC vkSj DF cjkcj vkSj lekarj gSaA

e/; fcanq izes; (Mid Point Theorem)

vki f=Hkqt vkSj prqHkZqt ds vusd xq.kksa dk v/;;u dj pqds gSaA vkb, f=Hkqt ds ,d
vU; xq.k dk v/;;u djsa tks f=Hkqt dh Hkqtkvksa ds e/; fcanqvksa ls lacaf/kr gSA vkb, ,d
izes; ns[krs gSa&

izes;&11-8 % fdlh f=Hkqt dh fdUgha nks Hkqtkvksa ds e/; fcanqvksa dks feykus okyh
js[kk rhljh Hkqtk ds lekarj vkSj mldh vk/kh gksrh gSA

miifRr % vkb, bl dFku dks fl) djus ds fy,   ABC ysa ftlesa D vkSj E Øe’k% AB
rFkk AC ds e/; fcanq gSaA D vkSj E dks feykrs gq, js[kk[k.M DF bl izdkj [khapsa fd fcanq E
js[kk[k.M DF dk e/; fcanq gks rFkk C dks F ls feyk,¡A ¼fp=&26½

vc vki ns[k ldrs gSa fd ADE vkSj CFE esa
AE= CE ¼Hkqtk AC dk e/; fcanq E gSA½
AED = CEF ¼’kh"kkZfHkeq[k dks.k½

DE = EF ¼Hkqtk DF dk e/; fcanq E gSA½
 ADE   CFE ¼Hkqtk&dks.k&Hkqtk lok±xlerk ls½

AD = CF rFkk ADE = CFE ¼lokZaxle f=Hkqt esa½

vc BD = AD rFkk AD = CF
  BD = CF ----¼1½

nks js[kkvksa AD vkSj CF dks js[kk DF dkVrh gS] rFkk ,dkarj vUr% dks.k

ADE = CFE cjkcj gSA
 AD||CF ----¼2½

B

CD

A
Q

P

B C

FED

A

fp=&26

A

B C

D

E F



prqHkqZt 243

¼1½ vkSj ¼2½ ls prqHkqZt DBCF esa DB vkSj FC cjkcj o lekarj gSA vki tkurs gSa
fd fdlh Hkh prqHkqZt esa ;fn mldh lEeq[k Hkqtkvksa dk ,d ;qXe cjkcj vkSj lekarj gks rks
og lekarj prqHkqZt gksrk gSA blfy, prqHkqZt DBCF ,d lekarj prqHkqZt gSA

bldh lEeq[k Hkqtk,¡ cjkcj gSa (DF = BC) vkSj fcanq D, E, F ,d js[kk ij gSaA rFkk
DE+EF = DF, DE = EF

BC = 2DE  rFkk BC
2
1DE 

djds ns[ksa
vc vki Åij fn, x, izes; dk foykse fyf[k, vkSj mldk lR;kiu dhft,A

izes;&11-9 % l, m vkSj n rhu lekarj js[kk,¡ gSa] ftUgsa fr;Zd js[kk,¡ p vkSj q bl
izdkj dkVrh gSa fd l, m vkSj n js[kk,¡ p ij leku vUr% [k.M DE
vkSj EF dkVrh gSaA fn[kkb, fd l, m vkSj n js[kk,¡ q ij Hkh leku
vUr% [k.M AB vkSj BC dkVrh gSaA

miifÙk % lekarj js[kk,¡ l, m, n dks fr;Zd js[kk p Øe'k% fcanq D, E o F
ij bl izdkj dkVrh gaS fd DE = EF

fr;Zd js[kk q, lekarj js[kkvksa l, m, n dks Øe'k% fcanq A, B o C ij
dkVrh gS rc gesa fl) djuk gS fd AB = BC

vc bls fl) djus ds fy, ,d js[kk [khapsaxs tks q ds lekarj gks
o fcanq E ls xqtjrs gq, l o n dks Øe'k% G o H ij dkVsaA

Li"V gS fd AG || BE ¼D;ksafd l || m, A, G o B,E mu ij fLFkr fcanq gSa½

GE || AB ¼jpuk ls½

rc AG EB ,d lekarj prqHkqZt gSA ----¼1½

 AG = BE o GE = AB

blh izdkj BE || CH ¼D;ksafd m || n, B,E o C, H mu ij fLFkr fcanq gSa½

EH || BC ¼jpuk ls½

rc BEHC ,d lekarj prqHkqZt gSA ----¼2½

 BE=CH o EH = BC

vc GED o HEF esa

DGE  = EHF ¼,dkarj dks.k½

DE = EF ¼Kkr gS½

G

p q

A l

mB

nCF

E

D

H

fp=&27
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A B

F

C

E

D

DEG = HEF ¼'kh"kkZfHkeq[kdks.k½

GED  HEF ¼dks.k&Hkqtk&dks.k lok±xlerk ls½

vr% GE = EH

  GE = AB, EH = BC lehdj.k ¼1½ vkSj ¼2½ ls

 AB = BC

;gh fl) djuk FkkA

iz'ukoyh & 11-2
1- leyac prqHkqZt ABCD dh Hkqtk AD dk e/; fcanq E

rFkk AB||DC gSA fcUnq E ls gksdj AB ds lekarj [khaph
xbZ js[kk BC dks F ij feyrh gSA fl) dhft, fd F
js[kk[k.M BC dk e/; fcanq gSA

2- ABCD ,d leprqHkqZt gS vkSj P, Q, R, S Øe’k% Hkqtkvksa AB, BC, CD vkSj DA ds
e/; fcUnq gSaA n’kkZb, fd prqHkqZt PQRS ,d vk;r gSA

3- ABCD ,d vk;r gS] ftlesa P, Q, R vkSj S Øe’k% Hkqtkvksa AB, BC, CD vkSj DA
ds e/;fcanq gSaA n’kkZb, fd prqHkqZt PQRS leprqHkqZt gSA

4- ABCD ,d prqHkqZt gS ftlesa P, Q, R vkSj S Øe’k%
Hkqtkvksa AB, BC, CD vkSj DA ds e/; fcanq gSa AC
mldk ,d fod.kZ gSA n’kkZb, fd&

¼1½ SR||AC vkSj SR = 
1
2 AC gSA

¼2½ PQ = SR gSA
¼3½ PQRS ,d lekarj prqHkqZt gSA

geus lh[kk
1- prqHkqZt ds pkjksa var%dks.kksa dk ;ksx 360° gksrk gSA

2- fdlh lekarj prqHkqZt dk fod.kZ mls nks lokZaxle f=Hkqt esa ck¡Vrk gSA

3- prqHkqZt fuEufyf[kr izdkj ds gksrs gSa&

(i) lekarj prqHkqZt (ii) leprqHkqZt (iii) leyac prqHkqZt

(iv) vk;r (v) oxZ

4- ,d prqHkqZt lekarj prqHkqZt gksxk ;fn

(i) lEeq[k Hkqtkvksa dk izR;sd ;qXe cjkcj gks ;k

A P B

Q

CRD

S
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(ii) lEeq[k dks.kksa dk izR;sd ;qXe cjkcj gks ;k

(iii) fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSa ;k

(iv) lEeq[k Hkqtk dk izR;sd ;qXe cjkcj vkSj lekarj gksA

5- vk;r ds fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSa vkSj cjkcj gksrs gSa o bldk
foykse HkhA

6- oxZ ds fod.kZ ,d&nwljs dks ledks.k ij lef}Hkkftr djrs gSa vkSj cjkcj gksrs gSa o
bldk foykse HkhA

7- leprqHkqZt ds fod.kZ ,d&nwljs dks ledks.k ij lef}Hkkftr djrs gSa o bldk
foykse HkhA

8- fdlh f=Hkqt dh fdUgha nks Hkqtkvksa ds e/; fcanqvksa dks feykus okyh js[kk rhljh Hkqtk
ds lekarj vkSj mldh vk/kh gksrh gSA
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12
lyek ds nksLr ds ?kj tUefnu dh ikVhZ ds fy, ,d cM+h Vscy dh t:jr iM+hA lyek
us dgk& ßesjs ?kj esa ,d cM+s vkdkj ¼lkbt½ dh Vscy gSA mls ;gk¡ yk ldrs gSaAÞ

dejs ds dksus esa j[kh Vscy dks igys lyek o nksLrksa us dejs
ds njokts ds ikl f[kldkdj j[kkA

vc os lkspus yxs& Þbl cM+h Vscy dks njokts ds ckgj dSls
fudkysa\Þ

blds fy, mUgksaus Vscy dks frjNk fd;k] rkfd njokts ds ckgj
fudkyh tk lds vkSj fQj vUr esa mUgksaus Vscy dks xkM+h ij myVk
j[k fn;kA bl iwjh izfØ;k esa Vscy dh fLFkfr dbZ ckj cnyhA

igys pj.k esa Vscy dks ,d txg ls nwljh txg j[kk x;kA fQj
nwljs pj.k esa Vscy dks ?kqek;k gS vkSj vUr esa Vscy dks iyVk fn;kA

bl iwjh izfØ;k esa Vscy dh fLFkfr rks cnyh gS fdUrq vkdkj ¼lkbt½
vkSj vkÑfr esa dksbZ vUrj ugha vk;kA ;kuh f[kldkus] ?kqekus vkSj
iyVkus ij oLrq ds vkdkj ¼lkbt½ vkSj vkÑfr ugha cnyrsA

vc eku yhft, lyek blh Vscy dk fp= viuh dkWih esa cukrh gS&

D;k fp= esa Vscy dk vkdkj ¼lkbt½] okLro esa Vscy ds vkdkj
¼lkbt½ ls vyx gksxk\ ¼fp=&1¼iv½½

nksLrksa ds
lkFk ppkZ djsaA

blh rjg ds fofHkUu
vkdkj tSls& f=Hkqtkdkj] òÙkkdkj]
xksykdkj] vk;rkdkj bR;kfn ge
nSfud thou esa vius pkjksa vksj ns[krs gSaA okLrfod thou esa rks lHkh oLrq,¡ f=foeh; gksrh
gSa ijUrq f=foeh; oLrqvksa dks Bhd lkeus] Åij vkSj nk;sa ;k ck;sa ls yEcor ns[krs gSa rks mudks
f}foeh; vkÑfr gh fn[kkbZ nsrh gSA

T;kferh; vkÑfr;ksa esa
ifjorZu ,oa lefefr

[TRANSFORMATION AND SYMMETRY IN
GEOMETRICAL SHAPES]

fp=&1(i)

fp=&1(ii)

fp=&1(iii)

fp=&1(iv)

okLrfod Vscy
dkWih esa cuh Vscy
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12

ifjorZu (Transformation)

vHkh geus ns[kk fd oLrq,¡ myVus&iyVus ij] ?kqekus ij] fp= cukus ij] frjNk djus ij
vyx&vyx fn[kkbZ nsrh gSaA dqN ifjfLFkfr;ksa esa oLrqvksa dk okLrfod vkdkj ¼lkbt½
cnyrk gS vkSj dqN esa fLFkj jgrk gSA bu lHkh fØ;kvksa dk mi;ksx ge viuh fnup;kZ dh
xfrfofèk;ksa esa Hkh djrs gSaA

nhIrh us ,d mnkgj.k fn;k%& ßeSaa tc vius dejs dk QuhZpj O;ofLFkr djrh gw¡ rks
lksQk] est] dqlhZ] iyax dks fofHkUu rjhds ls ?kqekdj] f[kldkdj ns[krh gw¡AÞ

nhokj ij Vaxh gqbZ rLohj dh txg cnyus ds fy, rLohj dks ,d txg ls nwljh
txg f[kldkrs gSaA

vf'ou us dgk%& ̂ ^jlksbZ esa crZu dk mi;ksx djrs le; crZu lh/kk j[krs gSa vkSj crZu
/kksus ds ckn mls myVk j[k nsrs gSaA** iyVus ds igys crZu dh fLFkfr] iyVus ds ckn crZu
dh fLFkfr ls vyx gSA nksuksa fLFkfr;ksa esa crZu vyx fn[krk gSA

vkdka{kk dgrh gS& ^^tc eSa vius Ldwy dh bekjr dk fp= cukrh gw¡] rks fp= esa
bekjr dk <kapk vkSj vkÑfr rks ogh jgrh gS ij lkbt NksVk gks tkrk gSA

ikliksVZ lkbt ls ,d cM+k QksVks cuokus ij QksVks dk vkdkj ¼lkbt½ cnyrk gSA D;k
;g Hkh ifjorZu gS\

nhIrh dqN nsj lkspdj cksyh& ßeSaus ik;k fd dqN ifjfLFkfr;ksa esa fØ;k ds ckn feyh
vk—fr ewy vk—fr] ds tSls fn[krh gS vkSj lokZaxle Hkh gksrh gS] ij dqN vU; ifjfLFkfr;ksa
esa fØ;k ds ckn vkdkj ¼lkbt½ cny tkrk gSA vr%
lok±xlerk ugha fn[krhA ;kfu ewy vkÑfr ij fØ;k
djds mldh fLFkfr] vkÑfr ;k vkdkj ¼lkbt½ esa
cnyko gksus dh izfØ;k dks ifjorZu (Transforma-
tion) dgk tkrk gSAÞ

fp=&2¼i½ o ¼ii½ esa gks jgs ifjorZuksa dks
nsf[k,&

bls djsa
;gk¡ dqN Bksl oLrq,¡ nh xbZ gSaA bu oLrqvksa dks Bhd Åij] lkeus] nk;sa vkSj ck;sa ls ns[ksa vkSj mlds

vk/kkj ij uhps nh xbZ rkfydk dks iwjk djsa&

Ø-la- oLrq dk uke f=foeh; vkd`fr fofHkUu vk;keksa ls ns[kus ij
Bhd Åij lkeus nk;sa@ck;sa

1- iklk ?ku oxZ ---------------------- ----------------------
2- VwFkisLV dk fMCck ?kukHk vk;r vk;r ----------------------
3- VkWpZ dk lsy csyu ---------------------- ---------------------- ----------------------
4- xsan xksyk ---------------------- ---------------------- ----------------------

fp=&2(ii)fp=&2(i)
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fp=&2¼i½ dks nsf[k,A ;fn igyh vkÑfr dks js[kk l ds vk/kkj ij iyVk,¡ rks nwljh
vkÑfr feysxhA fp=&2¼ii½ esa vkÑfr dks ,d LFkku ls nwljs LFkku rd f[kldk;k gSA

bu nksuksa fp=ksa esa ;fn ewy vkÑfr dks nwljh vkÑfr ij j[ksa rks D;k
nksuksa ,d nwljs dks iwjh rjg <ad ysxh\

ge tkurs gaS fd leku vkÑfr vkSj leku vkdkj ¼lkbt½ dh
vkd`fr;ka lokZaxle gksrh gSaA ;kuh fp=&2 (i) vkSj (ii) esa ewy vkd`fr
vkSj ifjorZu ds ckn feyh vkd`fr lok±xle gaSA

vc crkb, fp=&2 ¼iii½ vkSj ¼iv½ esa Øe'k% ?kqeko vkSj vkdkj ¼lkbt½ c<+kus ds ckn
fey jgh vkd`fr;ka D;k viuh ewy vkd`fr;ksa ds lokZaxle gaS\

 lkspsa ,oa ppkZ djsa

,sls nks mnkgj.k fyf[k, tc vki vius nSfud thou esa oLrqvksa ds vkdkj ¼lkbt½] vkÑfr
;k fLFkfr esa ifjorZu djrs gksaA

lksfp, vkSj vius nksLrksa ds lkFk ppkZ djds uhps cuh rkfydk iwjh dhft,%&

fp= Øa- D;k gks jgk gS D;k nksuksa vkd`fr;k¡ D;k nksuksa D;k nksuksa
vkdkj ¼lkbt½ vkd`fr;ksa dh vkd`fr;k¡
esa leku gS\ vkÑfr leku gSa\ lok±xle gSa\

(i) iyVkuk gk¡

(ii) f[kldkuk gk¡

(iii) ?kqekuk gk¡

(iv) c<+kuk ugha gk¡ ugha

Åij cuh rkfydk dks i<+dj vki D;k fu"d"kZ fudky ldrs gSa\

ekfj;k us >V ls dgk& ̂ ^fp=&2 ¼i½ iyVkuk] ¼ii½ f[kldkuk vkSj ¼iii½ ?kqeko esa gks jgs
ifjorZu ds nkSjku nwljh vkd̀fr igyh vkd`fr ds lok±xle gS] tcfd fp=&2 ¼iv½ c<+ko esa
lkbt cnyus ls lokZaxlerk ugha fn[krhA**

A B

C D

A' B'

C'D'

fp=&2(iv)fp=&2(iii)

 

;g nksuksa vkd̀fr;k¡ lok±xle

gSa D;ksafd vkÑfr o vkdkj

¼lkbt½ esa leku gSaA
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T;kferh; vkÑfr;ksa ds lkFk [ksyuk

;g ,d nhokj ij cus ckWMZj dk fMtkbu gS] bls vkxs c<+kb,&

bl ckWMZj dh ewy vkÑfr  gS] ftldks ?kqekdj] iyVkdj ;k f[kldkdj iwjh ckWMZj
cukbZ tk ldrh gSA pfy, ns[krs gSa] dSls\

ewy vkÑfr dks iyVkus ij ;g  ;kuh ckWMZj dk igyk fMtkbu feyrk gSA fQj

ewy vkÑfr dks Øe'k% f[kldkus vkSj iyVkus ij nwljk fMtkbu ;kfu  feyrk gSA vUr

esa  dks ?kM+h dh lqbZ dh mYVh fn'kk esa 90° ?kqekus ij  feyrk gS ftls iqu% iyVkus

ij   feyrk gSA vc blh rjg ckWMZj dks vkSj vkxs c<+k,¡A

D;k vki blh ewy vkÑfr ls dksbZ nwljk ckWMZj fMtkbu cuk ldrs gSa\ lksps ,oa cuk,¡A

djds ns[ksa
vius eu ls ,d ewy vkÑfr pquas vkSj ifjorZu dk mi;ksx djrs gq, fMtkbu cuk,¡A

iz'ukoyh & 12-1

1- fuEu vkd`fr;ksa esa D;k fØ;k gks jgh gS\ nsf[k, vkSj fyf[k, fd dkSu lh fØ;k esa
ifjofrZr vkd̀fr] ewy vkd̀fr ds lokZaxle gS\

ifjorZu ds izdkj ¼Types of Transformation½

ge ifjorZu ds nks izdkj ns[k ldrs gSa&

1- n`<+ ifjorZu (Rigid Transformation) : ,slh fØ;k,¡ ftuesa ewy vkd`fr] ifjofrZr
vkd`fr ds lok±xle gksrh gS mls n`<+ ifjorZu ¼rigid transformation½ dgk tkrk gSA

(i)

(iv)

(v)(ii) (iii)
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Åij cuh iafDr esa prqHkqZt ABCD  dks Øe'k% fp=&3(i)
f[kldk;k] fp=&3(ii) iyVk;k vkSj fQj  fp=&3(iii) ?kqek;k
gSA D;k ;g lHkh ,d gh prqHkqZt ds fp= gS\

;gk¡ ,d gh vkd`fr ij Øe'k% rhu vyx&vyx fØ;k,¡ dh
xbZ gSaA ge ns[k ldrs gSa fd ifjorZu dh izR;sd fØ;k ds
ckn ewy vkdf̀r dh vis{kk ifjofrZr vkd`fr dh fLFkfr cny
tkrh gSA

ge tkurs gSa fd n`<+ ifjorZu esa fØ;kvksa ds ckn vkd`fr;ksa
dh vkÑfr vkSj vkdkj ¼lkbt½ cnyrs ugha gSA

(i) LFkkukarj.k(Translation)

vc ge igyh fØ;k ij ppkZ djrs gSaA fp=&3(i) esa gks jgs
ifjorZu dks nsf[k, % prqHkqZt ABCD  dks ,d LFkku ls 4 lseh-
{kSfrt fn'kk esa f[kldk;k gSA D;k prqHkqZt dh lHkh Hkqtkvksa dk
eki fLFkj gksxk\ D;k prqHkqZt ds lHkh dks.kksa dk eki fLFkj
gksxk\ gk¡ ¼D;ksa\½

lok±xle vkdf̀r;ksa ls tqM+s gq, vkèkkjksa dks ;kn dhft,A

nhIrh us dgk % gk¡] ifjorZu ¼i½ esa nksuksa prqHkqZt lokZaxle gS] ;kfu laxr Hkqtkvksa dk eki vkSj
laxr dks.kksa dk eki vifjofrZr jgsaxsA

AB = A'B', BC = B'C', CD= C'D' vkSj DA= D'A'

lkFk gh laxr dks.k Hkh cjkcj gksaxs&

ABC = A'B'C', BCD = B'C'D', CDA = C'D'A'

vkSj  DAB = D'A'B'

A

B C

D A' D'

C'B'

P S

Q R

fp=&3(i)

fp=&3(ii)



P S

Q R

S'

P'

Q'

fp=&3(iii)

nhokj ij Vaxh rLohj
dks f[kldkus ij Hkh
rLohj dk vkdkj vkSj
lHkh eki ogh jgrs gSaA
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lkspsa ,oa ppkZ djsa

D;k iyVkus vkSj ?kqekus ij Hkh prqHkqZt dh laxr Hkqtk,a vkSj dks.k cjkcj gksaxs\ dkj.k
lksfp, vkSj ppkZ djds fyf[k,A

prqHkqZt dh vkÑfr vkSj vkdkj ¼lkbt½ f[kldkus dh fØ;k ds ckn vifjofrZr gaS
blfy, ;g ,d n`<+ ifjorZu gSA ,slh fØ;k ftlesa vkd̀fr dks ,d LFkku ls fdlh fuf'pr
nwjh vkSj fuf'pr fn'kk r; djds nwljs LFkku rd ys tk;k tkrk gS] dks LFkkukUrj.k
¼translation½ dgrs gSaA

(ii) ijkorZu(Reflection)

fp=&4 esa gks jgh fØ;k dks ns[krs gSa&

;fn js[kk l ij ,d niZ.k [kM+k
dj nsa rks prqHkqZt ABCD dk izfrfcac
dSlk fn[ksxk\

D;k og prqHkqZt A'B'C'D' dh
rjg fn[ksxk\

jfo dgrk gS fd ;fn eSa ABCD
dks js[kk 'l' ds vk/kkj ij iyVkÅ¡ rks eq>s A'B'C'D' feyrk gSA

D;k vki jfo ds rjhds ls lger gS\ vki nwljh vkd̀fr cukdj ,d fuf'pr
js[kk ds vkèkkj ij iyVkdj ns[ksa] dSlh vkd`fr feyrh gS\

;g fØ;k ijkorZu (Reflection) dgykrh gS vkSj og js[kk ftlds vkèkkj ij
ijkorZu djrs gSa mls ijkorZu dh js[kk (Line of Reflection) dgrs gSa ftlesa fdlh
vkd`fr dks ,d fuf'pr js[kk ds lkis{k iyVkdj ifjofrZr vkdf̀r feyrh gSA

;fn ge js[kk ' '  ls prqHkqZt ABCD fd nwjh x ekus vkSj prqHkqZt A'B'C'D' dh nwjh
dks y ekus] rks D;k x = y feysxk\ gk¡] okLrfod vk—fr vkSj ijkorZu ds ckn feyh vk—fr js[kk

' '  ls leku nwjh ij gksxhA

/;ku nsa fd ;g ijkorZu dk ,d [kkl xq.k gSA pfy,] blh ckr dks ,d mnkgj.k ls
le>rs gSa&

;gk¡ fp=&5 esa fn, x, oxZ MNOP dk ijkorZu djds oxZ M'N'O'P' feyk
gSA vc vki nksuksa oxks± ds laxr 'kh"kZ dks feykb,A laxr 'kh"kZ dks feykus okyh
js[kk[k.M PP',OO' vkSj NN', js[kk ' '  dks Øe'k% fcanq A, B vkSj C ij dkVrh gSA

rks D;k ge dg ldrs gSa fd PA=P'A\

lk{kh dgrh gS % ßfcanq A dh 'kh"kZ P ls ftruh nwjh gksxh] 'kh"kZ P' fcanq A ls mruh
gh nwjh ij feysxk] eryc PA=P'AAÞ

A' D'

B' C'

Line of Reflection

x y

l

A

BC

D

fp=&4

vjs okg! 'A'
dks Åij dh
vksj iyVkus
ij ;g vyx
fn[krk gSA

fp=&5
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blh rjg D;k OB=O'B vkSj NC=N'C Hkh gksxk\ ¼D;ksa½

bl ppkZ ls ge ;g fu"d"kZ fudky ldrs gSa fd js[kk 'l' ls nksuksa oxks± dh nwjh leku
gSA

djds ns[ksa

    1-  ijkorZu ,d n<̀+ ifjorZu gS A D;ksa\ xqzi esa ppkZ djds dkj.k lfgr fy[ksaA

 2- jksM ds ,d rjQ fctyh dk [kaHkk (E) yxk gSA [kaHks dh jksM ls
yEocr nwjh 120 ehVj gSA jksM dks ijkorZu dh js[kk ekudj [kaHks dk ijkorZu
(reflection) djsaA vc crkb, ijkorZu ds ckn jksM ds nwljh rjQ cus [kaHks ds

izfrfcac  (E')  dh yEocr nwjh (x) fdruh gksxh\

(iii) ?kqeko (Rotation)

vc ge rhljs rjhds ds ifjorZu ij ppkZ djrs gSaA

;gk¡ prqHkqZt PQRS dks] fcUnq 'R' dks dsUnz ekudj ,d
fuf'pr eki ds dks.k esa ?kM+h dh lqbZ dh fn'kk esa ?kqek;k x;k
gSA ;g fØ;k ?kqeko (rotation) gSA

fp= dks nsf[k, vkSj crkb,&

D;k prqHkqZt PQRS  prqHkqZt P'Q'R'S' gS\

¼ lokZaxlerk dk fpg~u gSA½

;kfu ?kqeko ,d n`<+ ifjorZu gSA D;ksa\

vkius esys esa ,sls >wys ns[ks gksaxs tks o`Ùkkdkj ?kwers
gSaA blh rjg dk ,d >wyk fp= esa fn[kk;k gSA ;gk¡ >wyk
fcanq 'O' ds lkis{k ?kwe jgk gSA ;kfu fcanq 'O' ?kqeko dk dsanz
gSA ;gk¡ ?kqeko dk dsanz oLrq ls ckgj fLFkr gSA ;fn ge
?kwers gq, >wys dks ns[ksa rks
ge ik,axs fd og ,d
oÙ̀kkdkj iFk esa fcanq 'O' ds
pkjk s a  vk sj ?k werk g S
¼fp=&7½A /;ku ls ns[kus
ij vki ik,¡xs fd >wys ij
fLFkr dksbZ Hkh fcanq A ;k
fcanq B] Hkh o`Ùkkdkj iFk
ij gh ?kwesxkA

P S

Q R

S'

P'

Q'

fp=&6

B

A

O

fp=&7
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?kqeko dh izfØ;k ij ,d u;s mnkgj.k }kjk ppkZ djrs gS&

fp=&8 dks nsf[k, % ;gk¡ >.Ms PQ dks fcUnq 'O' ds vkèkkj ij 30°] ?kM+h dh
lqbZ dh fn'kk esa ?kqek;k gSA ;gk¡ ?kqeko dk dsUnz 'O' ckgj fLFkr gSA

,slh fLFkfr esa vkÑfr dks 30° ?kqekus ds fy, vkÑfr ij fLFkr fdlh fcanq P
vFkok Q ls dsanz O dks tksM+rs gq, js[kk cuk,aA vc js[kk dh yEckbZ dks fLFkj j[krs
gq, ?kM+h dh fn'kk esa 30° dk ?kqeko djsaA /;ku nhft, fd vkÑfr 30° ?kweh gS lkFk
gh vkÑfr ij fLFkfr fcanq P vkSj fcanq Q esa 30° dk ?kqeko gqvk gSA

?kqeko dh fØ;k djus ds fy, rhu ckrksa ij è;ku
nsuk gksxk&

igyk& ?kqeko dk dsUnz ¼Centre of Rotation½ % og fcUnq
ftlds vk/kkj ij vkd̀fr dks ?kqek,¡xsA bl fcUnq dh fLFkfr
vkd`fr ij ;k vkd`fr ds ckgj Hkh gks ldrh gSA

nwljk& ?kqeko dh fn'kk tks fd ?kM+h dh lqbZ dh fn'kk ds
leku ;k ?kM+h dh lqbZ dh fn'kk ds foijhr gksxhA

rhljk & ?kqeko ds dks.k dk eki] ?kqeko dk dsUnz vkSj ?kqeko
dh fn'kk fu/kkZfjr djus ds lkFk gesa r; djuk gksxk fd ge
vkd`fr dks fdrus dks.k ls ?kqekuk pkgrs gSaA

2- vn<̀+ ifjorZu (Non-rigid Transformation) : ftlesa ewy vkd̀fr] ifjofrZr vkd̀fr
ds lokZaxle u gksa] tSls Ldsfyax] ¼c<+kuk ;k ?kVkuk½ bl izdkj ds ifjorZu dks vn`<
ifjorZu ¼non rigid transformation½ dgrs gSA

fp=&8

30°

30°

eSa pki [khaprs le; ijdkj dk eki fuf'pr
djds] ,d fuf'pr fcanq ds vkèkkj ij ijdkj
dks fuf'pr fn'kk esa ?kqekrh gw¡A

;gk¡ cus gq, NÙkhlx<+ ds nks uD'kksa dks
ns[ksaA nksuksa uD'kksa dh vkÑfr leku gS
tcfd vkdkj ¼lkbt½ vyx&vyx gSA
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l

l

l

A

B

D

C

djds ns[ksa
?kqeko dks ns[ksa vkSj nksuksa fp=ksa esa gks jgs ifjorZu ds
fy, fuEu iz'uksa ds mÙkj vyx&vyx nsa&

1- ?kqeko ds dsUnz fcUnq dk uke\

2- dsUnz fcUnq dh fLFkfr\

¼vkd`fr ij@vkd`fr ds ckgj½

3- ?kqeko dh fn'kk

4- ?kqeko ds dks.k dk eki\

iz'ukoyh & 12-2
1- vkidks dejs dh nhokj ds fy, ckWMZj cukuk gSA

ckWMZj dqN bl rjg dk gS] bls iwjk djsa&

    A                 B     C                  D  E                  F
iSVuZ ds vk/kkj ij fuEu iz'uksa ds mÙkj nsaA

(i) ;fn vkidks flQZ vkd`fr A dk fp= fn;k tk;s rks D;k LFkkukarj.k] ?kqeko
;k ijkorZu }kjk ckWMZj dk fuekZ.k dj ldrs gSa\

(ii) dkSu&lh vkd`fr igyh vkd`fr A ls izkIr dh tk ldrh gS\ izkIr djus ds
fy, vki dkSu&lh fØ;k dk mi;ksx djsaxs\

(iii) vkd`fr B ls vkd`fr D izkIr djus ds fy, dkSulh fØ;k dk mi;ksx djsaxs\

2- 'l' dks ijkorZu dh js[kk ekudj fp= dks iwjk djsa&

(i) (ii) (iii)

(iv) (v) (vi)

T

T'
O

x'

120º

M

x

l

l
2 lseh-
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3- fcUnq 'M' dks ?kqeko dk dsUnz ekudj] fuEu vkd`fr dk
funsZ'kkuqlkj ?kqeko djsa&

(i) 90° ?kM+h dh lqbZ dh fn'kk esa

(ii) 30° ?kM+h dh lqbZ dh fn'kk ds foijhr

(iii) 60° ?kM+h dh lqbZ dh fn'kk esa

4- vius ilan dh ,d vk—fr pquasA vc LFkkukUrj.k] ?kqeko vkSj ijkorZu dk mi;ksx
djrs gq, Vscy dks <dus okys diM+s dk ckMZj fMtkbu djsaA

5- nh gqbZ ewy vkÑfr dks ifjofrZr dj mlds vkxs dk iSVuZ cuk,aA gj iSVuZ esa mi;ksx
gksus okys ifjorZu dh fØ;kvksa dk uke fy[ksaA

lefefr (Symmetry)

;gk¡ cuh dqN vk—fr;k¡ ns[ksa ;fn ge mUgsa
Bhd vk/ks ls eksM+sa rks nksuksa vksj leku  vk—
fr;k¡ gh izkIr gksaxhA

bl rjg dh vk—fr;ksa dks ge D;k
dgrs gSa\ ml js[kk dks D;k dgsaxs ftl ij vk—fr;k¡ Bhd vk/ks esa foHkkftr gksrh gSa\

;g vk—fr;k¡ lefefr vk—fr;k¡ dgykrh gS vkSj tks js[kk vk—fr;ksa dks Bhd nks
fgLlksa esa foHkkftr djsa mls lefer js[kk (Line of Symmetry) dgrs gSaA

(i) jSf[kd lefefr (Linear Symmetry)
ge vkl&ikl dh dqN oLrqvksa esa] bekjrksa esa] T;kferh; vk—fr;ksa esa] izk—frd lajpukvksa esa
lefefr dks igpku ldrs gSaA

M

(i)
......

(ii) (iii)
M M

fp=&9
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fp=&10 dks ns[kksA bl fp= ij ,d ,slh js[kk [khaapsa tks bls nks
lefer fgLLkksa esa ck¡Vrh gSA lefer js[kk ds nksuksa rjQ dh vk—fr;k¡

leku gSA

vki ,sls dqN vkSj fp= lksfp,A

fp=&11 nsf[k,A ;gk¡ lefer js[kk {kSfrt gS ftlds
nksuksa vksj i{kh dk fp= leku gSA bls jSf[kd lefefr
dgrs gSaA

D;k bu fp=ksa esa dskbZ vkSj Hkh js[kk [khaph tk ldrh gS] tks bUgsa lefer fgLlksa
esa ck¡Vs\

(ii) ?kw.kZu lefefr (Rotational Symmetry)

fp=&12¼i½ o ¼ii½ dks ns[ksaA buesa fdruh&fdruh lefer js[kk,¡ gSa\ vki
ik,axs fd ,d ckj ds iwjs ?kqeko esa ;g de ls de ,d ckj vo'; viuh
izkjfEHkd fLFkfr dh rjg fn[ksxkA

leckgq f=Hkqt dh pØh; lefefr ij ppkZ djrs gSaA leckgq f=Hkqt
esa lefer js[kkvksa ds rhu v{k gksrs gSaA tc ge fdlh
leckgq f=Hkqt dks ?kqekrs gSa rks og rhu ckj viuh

izkjafHkd fLFkfr dh rjg fn[kkbZ nsrk gSA bl la[;k dks *?kqeko dk Øe*
(order of rotation) ds uke ls tkuk tkrk gSA blh rjg fp=&12 esa cuh
nksuksa vkÑfr;ksa dks ?kqek,¡ vkSj buds ?kqeko dk Øe irk djsaA

120º ?kqekus ij 240º ?kqekus ij 360º ?kqekus ij
¼izkjfEHkd voLFkk½

fp=&13

1

2 3

1

3 2

3

2 1

2

1 3

1

3 2

2

1 3

3

2 1

fp=&12(i) fp=&12( i)i

fp=&10

fp=&11
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vc rd dh ppkZ ds vk/kkj ij rkfydk iw.kZ djsa&

vk—fr fdruh lefer ,d ?kqeko esa vkÑfr fdruh ?kqeko dk

js[kk,¡ gSa\ ckj igys tSlh fn[kh\ Øe

le iapHkqt

leckgq f=Hkqt 3 3 3

vk;r

oxZ

vaxzsth v{kj U

vaxzsth v{kj M

lkspsa ,oa ppkZ djsa
lecgqHkqt esa fdruh lefer js[kk,¡ gksrh gSa\ D;k lecgqHkqt dh Hkqtkvksa vkSj ?kqekoksa ds Øe
esa dksbZ laca/k gksrk gS\ og D;k gS\

djds ns[ksa
 1- fuEufyf[kr vaxzsth v{kjksa esa dkSu&dkSulh lefefr gS\ igpkfu, vkSj fyf[k,&

 2- igpkfu, vkSj crkb, fd fuEu fp=ksa esa dkSu&dkSu lh leferrk gS\

leferrk vkSj ifjorZu ds dqN
vuqiz;ksx

vkl&ikl Q'kZ] nhokj] oky isij] lkM+h]
diM+s vkfn ij dbZ rjg ds iSVuZ o fMtkbu ns[ks tk
ldrs gSaA blesa dbZ rjg dh leferrk gksrh gS vkSj
;g dbZ ckj ,d ;k nks ewy vkÑfr ¼Motif½ ds
ifjorZu Lo:iksa ls curs gSaA tSls fp=&14¼i½ esa vki

¼ewy vk—fr½fp=&14(i) fp=&14(ii)
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ewy vkÑfr dks txg&txg igpku ldrs gSaA blh
rjg 14¼ii½ esa HkhA

vc fp=&15(i) vkSj fp=&15(ii) dks /;ku ls ns[ksa ,oa
ewy vkÑfr dh igpku djsa vkSj cuk,¡A

iz'ukoyh & 12-3
1- dqN oLrqvksa ds fp= cukb, ftuesa&

(i) jSf[kd lefefr ikbZ tkrh gSA

(ii) ?kw.kZu lefefr ikbZ tkrh gksA

2- vki vius ilan dh ,d vk—fr ysa o mls ewy vkÑfr ekudj ,d iSVuZ fMtkbu djsaA

3- vaxzsth ds v{kj fy[ks ftuesa %

(i) nks lefer js[kk,¡ gSA (ii) lefer js[kk,¡ ugha gSA

(iii) ?kw.kZu lefefr gSA

geus lh[kk
1- ;fn leku vk—fr;ksa dks iyVk;k] ?kqek;k ;k f[kldk;k tk, rks mudh lokZaxlerk

cuh jgrh gSA

2- ifjorZu ftlesa fØ;k ds ckn feyh vk—fr] ewy vk—fr ds lokZaxle gksrh gS] mls n<̀+
ifjorZu dgrs gSaA

3- n<̀+ ifjorZu esa rhu fØ;k,¡ dh tkrh gS& LFkkukarj.k] ijkorZu vkSj ?kqekoA

4- LFkkukarj.k ds fy, fn'kk vkSj nwjh r; djuk vko';d gSA

5- ?kqeko djus ds fy, ?kqeko dk dsanz] ?kqeko dk dks.k vkSj ?kqeko dh fn'kk irk gksuk
pkfg,A

6- ijkorZu dh js[kk ls ewy vk—fr vkSj ijkofrZr vk—fr leku nwjh ij gksrh gaSA

7- nks rjg dh lefefr ds ckjs esa i<+k& jSf[kd lefefr] ?kw.kZu lefefrA

8- fdlh ewy vk—fr dks lery ij fcuk [kkyh LFkku NksM+s ;k fcuk ,d nwljs ds Åij
j[ks] nksgjkrs gq, O;ofLFkr djrs gq, iSVuZ cuk;k tk ldrk gSA

fp=&15(ii)fp=&15(i)



13
geus Ldsy ls js[kk[kaM] ijdkj o pk¡ns ls dks.k cukuk lh[kk gSA vc ge dqN can vkÑfr;k¡
cukuk lh[ksaxsA

vkb, jpuk djsa

;fn rhu js[kk[k.Mksa dh yEckbZ nh xbZ gks vkSj f=Hkqt dh jpuk djuh gks rks D;k ;g ges'kk
fd;k tk ldrk gS\ vkil esa ppkZ djsaA

;fn fdlh f=Hkqt dh rhuksa Hkqtk,¡ 5 lseh-] 6 lseh-] 7 lseh- gksa

rks f=Hkqt dh jpuk dSls gksxh\ vkb,] djds ns[ksa&

1- 6 lseh- dk ,d js[kk[kaM QR cuk,aA ¼fp=&1(i)½

2- ijdkj dh Hkqtkvksa dks 5 lseh- QSykdj uksd dks Q ij j[ksaA QR
ds ,d vksj ,d pki dkVsaA ¼fp=&1(ii)½

3- ijdkj dh Hkqtkvksa dks 7 lseh- QSykdj uksd dks R ij j[ksaA ,d
vkSj pki dkVsa tks igys pki dks dkVrk gks ¼fp=&1(iii)½

4- dVku fcanq dks 'P' uke nsaA

5- P dks R vkSj Qls tksM+saA

6- bl izdkj ,d f=Hkqt PQR dh jpuk gqbZA ¼fp=&1(iv)½

T;kferh; jpuk,¡
[GEOMETRICAL CONSTRUCTIONS]

Q R
fp=&1(i)

Q R




fp=&1(ii)

Q R

P




 

fp=&1(iii)

Q R

P







fp=&1(iv)
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t;ar us 2 lseh-] 3 lseh- o 6 lseh- dh Hkqtk ysdj f=Hkqt cukus dh dksf'k'k dh

D;k bl eki ls f=Hkqt cu ik jgs gSa\ D;ksa\

djds ns[ksa
D;k nh xbZ ekiksa ls f=Hkqt cukuk laHko gS\

(i) (2 lseh-, 3 lseh-, 4 lseh-) (ii) (3 lseh-, 4 lseh-, 5 lseh-)

(iii) (2 lseh-, 4 lseh-, 8lseh-) (iv) (4 lseh-, 5 lseh-, 6 lseh-)

nh xbZ ekiksa ls f=Hkqt rHkh cu ik,¡xs tc nks NksVh Hkqtkvksa dh ekiksa dk ;ksx lcls
cM+h Hkqtk dh eki ls vf/kd gksA

dqN vkSj jpuk,¡

jpuk ¼fueZs;&1½ :,d f=Hkqt dh jpuk djuk] tc nks Hkqtkvksa dh eki vkSj muds chp ds
dks.k dh eki nh xbZ gksA

mnkgj.k&1- ,d f=Hkqt ABC dh jpuk dhft,] ftlesa AB=5 lseh-, AC = 4 lseh-,
A = 45 gSA

jpuk ds in

1- 4 lseh- eki dk js[kk[kaM AC [khafp,A

2- fcanq A ij fdj.k AX [khafp, tks AC ds lkFk 45 dk
dks.k cuk,A

3- A dks dsanz ekudj 5 lseh- f=T;k dk ,d pki
[khafp,] tks AX dks fcanq B ij dkVrk gksA ¼fp=&2(i)½

4- fcanq B vkSj C dks feykrs gq, js[kk[kaM BC [khafp,A
bl izdkj ΔABC izkIr gksrk gSA ¼fp=&2(ii)½




 











 

A C

X






45º

fp=&2(i)

A C

X






B

45º

fp=&2(ii)
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;g Hkh djds ns[ksa

bl f=Hkqt esa AB = 5 lseh-, AC = 4 lseh-, vkSj A = 45° gSaA ge pkgsa rks igys
AB = 5 lseh- dk js[kk[kaM [khap dj ml ij AB ds lkFk 45° dk dks.k cukrh
gqbZ fdj.k AY [khap ldrs gSaA

vc A ls AC ds fy, 4 lseh- dk pki dkVasA

D;k ;g f=Hkqt ACB igys cus f=Hkqt tSlk gS\

bls Hkh djsa

uhps fn, x, ekiksa ls f=Hkqt dh jpuk djsa&

AB = 7 lseh-, AC = 6 lseh-, B = 40

jpuk ds in

1- loZizFke 7 lseh- yackbZ dk js[kk[kaM AB
[khafp,A

2- fcanq B ij fdj.k BX [khafp,] tks AB ds
lkFk 40 dk dks.k cuk,A ¼fp=&3(i)½

3- A dks dasnz ekudj 6 lseh- f=T;k okyk
,d pki [khafp,A ;g fdj.k BX dks nks
fcanqvksa] Øe’k% C vkSj D ij dkVrk gSA
¼fp=&3(ii)½

vki ;g ns[k ldrs gSa fd nh xbZ 'krksZa ds fy, fdj.k BX ij nks fcanq C vkSj D izkIr
gksrs gSaA blfy, ;g dg ldrs gSa fd nh xbZ ekiksa ls f=Hkqt ds nks fcanq A vkSj B rks vf}rh;
:i ls fu/kkZfjr fd, tk ldrs gSa] ijarq rhljs fcanq dks ge C vFkok D nksuksa eku ldrs gSaA
pwafd rhljk fcanq C ;k D dksbZ Hkh gks ldrk gS vr% ,d vf}rh; f=Hkqt dh jpuk djus ds
fy, nh xbZ eki i;kZIr ugha gSA

djds ns[ksa
nh xbZ ekiksa ls f=Hkqt dh jpuk dj vius lkfFk;ksa ds lkFk ppkZ djsa%&

(i) AB = 7 lseh-, AC = 6 lseh-, C = 40

(ii) AB = 3 lseh-, BC = 4 lseh-, A = 60

(iii) PR = 6 lseh-, PQ = 5 lseh-, Q = 75

(iv) AB = 4.5 lseh-, AC = 6.3 lseh-, A = 55

vkius ns[kk fd ,d vf}rh; f=Hkqt dh jpuk rHkh dh tk ldrh gS] tc mldh nks
Hkqtkvksa dh eki vkSj muds chp ds dks.k dh eki nh xbZ gks\



X

40°

fp=&3(i)

A B A B


D

C





X

fp=&3(ii)



262 xf.kr&9

jpuk ¼fueZs;&2½ : f=Hkqt dh jpuk djuk] tc ,d Hkqtk vkSj
mlds fljksa ds nks dks.kksa dh eki nh xbZ gks&

mnkgj.k&2- fdlh f=Hkqt ABC esa AB = 6 lseh- ;  BAC = 30,
ABC = 100 gksa rks  f=Hkqt dh jpuk dhft,A

jpuk ds in

1- AB = 6 lseh- dk js[kk[kaM [khafp,A

2- AB js[kk[kaM ds fcanq A ij pk¡ns ls 30 dk dks.k cukb,A
¼fp=&4(i)½

3- fcanq B ij pk¡ns ls 100 dk dks.k cukb,A

4- nksuksa dks.kksa dh Hkqtkvksa dks c<+kus ij tks dVku fcanq feyk mls C
uke nhft,A

5- bl izdkj f=Hkqt ABC  izkIr gqvkA ¼fp=&4(ii)½

djds ns[ksa

1- nh xbZ ekiksa ls f=Hkqt dh jpuk dj vius lkfFk;ksa ls ppkZ djsa fd ;s fdl izdkj
ds f=Hkqt gSa&

(i) PQR esa PQ = 5 lseh-] P = 90°, Q = 30°

(ii) MNP esa MN = 6 lseh-] M = 90°, N = 30°

2- jpuk djds ns[ksa fd D;k nh xbZ ekiksa ls f=Hkqt cukuk laHko gS\

(i) PQ = 3.5 lseh-,   ;  Q = 45   ;   R = 50

(ii) XY = 7.5 lseh-,   ;   Z = 70   ;   Y = 40

fo'ks"k izdkj ds f=Hkqt (Special Type of Triangles)

jpuk ¼fuesZ;&3½ : ,sls f=Hkqt dh jpuk djuk ftldk vk/kkj] vk/kkj dk ,d
dks.k vkSj 'ks"k nks Hkqtkvksa dk ;ksx fn;k gSA

mnkgj.k&3- f=Hkqt PQR dh jpuk dhft, ftlesa vk/kkj QR = 4 lseh- PQ + PR
= 7.5 lseh- ,oa PQR = 60

jpuk ds in

1- ,d js[kk[kaM QR = 4 lseh- [khafp, vkSj fcanq Q ij XQR = 60 cukb,A
2- fcanq Q dks dsanz ekurs gq, 7-5 lseh- (QP + PR = 7.5  lseh-) f=T;k ysdj fdj.k

QX ij ,d pki [khafp, tks mls fcanq S ij dkVrk gks] RS dks feykb,A
¼fp=&5(i)½

A B


C

30° 100°

fp=&4(ii)

A B


30°

fp=&4(i)

Q R
60°





X
S

fp=&5(i)
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Q R
60°





X
S

Y

P

fp=&6(ii)

Q R
60°





X
S

fp=&6(i)

3- ijdkj dh lgk;rk ls RS dk yac
lef}Hkktd   [khafp, tks QS dks
fcanq P ij  rFkk SR dks T ij dkVrk
gksA ¼fp=&5(ii)½

4- PR dks feykb,A ¼fp=&5(iii)½

PTS PTR   cusaxsA ¼D;ksa\½

 PS = PR

QP + PS = QP + PR (=7.5 lseh-)

vr% PQR vHkh"V f=Hkqt gSA

in 3 dh jpuk ,slh gh D;ksa\

Hkqtk QS ij ,d fcanq P bl izdkj pkfg, fd PS = PR gksA

,slk djus dk ,d rjhdk ;g gks ldrk gS fd bu nksuksa js[kk[kaMksa dks nks
lokZaxle f=Hkqt dh laxr Hkqtkvksa ds :i esa ns[kk tk,A

SR dk yac lef}Hkktd nks ,sls fcanq P vkSj T nsrk gS tks js[kk[kaM
PT ds }kjk PSR  dks nks lokZaxle f=Hkqtksa esa ck¡Vrk gSA

oSdfYid fof/k

blh f=Hkqt PQR dh jpuk vc ge vU; izdkj ls djsaxsA

jpuk ds in

1- mi;qZDr pj.k 1 o 2 dh iqujkof̀Ùk dhft,A
¼fp=&6(i) ds vuqlkj½

2- QSR ds cjkcj dks.k SRY cukb,A fdj.k RY,
QX dks fcanq P ij dkVsxhA ¼fp=&6(ii)½

Q R
60°





X

P

S

T

fp=&5(ii)

Q R
60°





X

P

S

fp=&5(iii)

yac lef}Hkktd (Perpendicular bisector) % vFkkZr~ og
js[kk tks fdlh fn, x, js[kk[kaM ij ledks.k cukrs gq, mls
nks cjkcj Hkkxksa esa ck¡Vrh gSA

yac lef}Hkktd dh jpuk %
1- ijdkj dh Hkqtkvksa esa js[kk[kaM dh yackbZ ds vkèks ls

vfèkd dk varj yhft,A
2- vc ijdkj dh uksad dks fcanq A ij

j[kdj js[kk[kaM ds nksuksa vkSj pki
dkVas] fQj fcanq B ij ijdkj j[kdj
;gh izfØ;k nksgjk,¡A

3- pkiksa dh dVku fcanqvksa dks Ldsy
dh lgk;rk ls feyk,¡A
;g js[kk ' ' ] js[kk[kaM AB dk yac lef)Hkktd gSA

A B



264 xf.kr&9

PS = PR ¼D;ksa\½

QP + PS = QP + PR = 7.5 lseh-

PQR vHkh"V f=Hkqt gSA

djds ns[ksa
f=Hkqt ABC dh jpuk dhft, ftlesa BC = 6 lseh-] B = 60° ,oa AB+AC = 11 lseh-

jpuk ¼fueZs;&4½ : ,sls f=Hkqt dh jpuk djuk ftldk vk/kkj] vk/kkj dk ,d dks.k vkSj 'ks"k
nks Hkqtkvksa dk varj fn;k gSA

mnkgj.k&4- f=Hkqt PQR dh jpuk dhft, ftlesa vk/kkj QR = 5.2 lseh-
PQR = 45 vkSj PQ – PR = 1 lseh- gSA

jpuk ds in

1- js[kk[kaM QR = 5.2 lseh- [khafp,A

2- fcanq Q ij 45ºXQR   cukb,A QX ij ,d fcanq D bl izdkj yhft,
fd QD = 1 gksA (PQ – PR = 1 lseh-½ ¼fp=&7(i)½

3- fcanq R dks D ls feykb, ,oa Hkqtk RD dk
yac lef}Hkktd [khafp, tks fdj.k QX dks
fcanq P ij  izfrPNsn djrk gSA ¼fp=&7(ii)½

4- fcanq P dks R ls feykb,A bl izdkj
vHkh"V ΔPQR dh jpuk gqbZA ¼fp=&7(iii)½

Q R


45°
D


X

fp=&7(i)

Q R


45°
D


P
X

fp=&7(ii)

Q R


45°
D


P
X

T

fp=&7(iii)

eSa crkrh gw¡!

gesa QX ij ,d ,slk fcanq P pkfg, ftlesa PD = PR gks tk, ¼rHkh PQ
vkSj PR dk varj 1 lseh- gksxkA½

PD = PR djus ds fy, bUgsa nks lokZaxle f=Hkqtksa dh laxr Hkqtkvksa ds
:i esa ns[ksaA DR dk yac lef}Hkktd [khapus ls gesa nks ,sls lokZaxle
f=Hkqt PDT vkSj PRT feyrs gSaA

vc vkxs D;k djsa\

leku dks.kksa ds lkeus dh
Hkqtk,¡ leku gksrh gSaA
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P Q
30° 60°

A

L
M

B C

 m

fp=&8(iii)

P Q
30° 60°

A

L
M

fp=&8(i)

P Q
30° 60°

A

L
M

B C

m

fp=&8(ii)

;fn f=Hkqt dh ,d Hkqtk c<+kbZ tk, rks bl izdkj fufeZr cfg"dks.k lqnwj var% dks.kksa ds ;ksx
ds cjkcj gksrk gSA

jpuk ¼fueZs;&5½ : ,d ,sls f=Hkqt dh jpuk djuk ftldk ifjeki rFkk nksuksa vk/kkj dks.k fn, gSaA

mnkgj.k&5- ,d f=Hkqt ABC dh jpuk dhft, ftlesa B = 30, C = 60  ,oa AB + BC
+ CA = 10.5 lseh- gSaA

jpuk ds in

1- ,d js[kk[kaM PQ = 10.5 lseh- [khafp,A (PQ = BC + CA + AB)

2- fcanq P ij fn, x, B dk eku 30 cukrs gq, mldk v)Zd [khafp,A rFkk fcanq
Q ij fn, x, C dk eku 60 cukrs gq, mldk v)Zd [khafp,A nksuksa
dks.kksa ds v)Zd ,d nwljs dks fcanq A ij dkVsaxsA ¼fp=&8(i)½

3- vc PA ,oa QA ds
yac lef}Hkktd 
vkSj m [khafp,A tks
js[kk[kaM PQ dks
fcanq B vkSj C ij
izfrPNsn djrs gSaA
¼fp=&8(ii)½

4- fcUnq B dks A ls] rFkk fcanq C dks A ls feykb,A ¼fp=&8(iii)½
bl izdkj ΔABC dh jpuk gqbZA

djds ns[ksa
vkids }kjk cuk, x, f=Hkqt dh rhuksa Hkqtkvksa dks ukfi, vkSj mudk ;ksx dhft,A D;k AB
+ BC + CA = 10.5 lseh- izkIr gqvkA

iz'ukoyh&13-1
1- uhps dqN f=Hkqtksa dh Hkqtkvksa vkSj dks.kksa dh eki nh xbZ gSa buls f=Hkqtksa dh jpuk

dhft,A

Ø- f=Hk qt nh xbZ ekisa

(i) ΔDEF DE = 4.5 cm. EF = 5.5 cm. DF = 4 cm.
(ii) ΔPQR Q = 30 R = 30 QR = 4.7 cm.

(ii) ΔABC B = 60 BC = 5 cm. AB + AC = 8 cm
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2- ,d ledks.k f=Hkqt dh jpuk dhft, ftldk vk/kkj 4 lseh- ,oa d.kZ vkSj nwljh Hkqtk
dk ;ksx 8 lseh- gksA

3- ,d f=Hkqt PQR dh jpuk dhft, ftlesa QR = 7 cm., Q = 45 vkSj PQ – PR =
2 lseh- gksA

4- ,d f=Hkqt XYZ dh jpuk dhft, ftlesa XYZ = 50 , YZ = 5 cm. vkSj
XZ – XY = 2.5 cm. gksA

5- ,d f=Hkqt ABC dh jpuk dhft, ftlesa AB + BC + CA = 13 cm. ,oa  B  = 45,
C = 70 gksA

prqHkZqt dh jpuk (Construction of Quadrilateral)

vc rd vkius prqHkZqtksa dh jpuk vyx&vyx fLFkfr;ksa esa dh gSA vkb,] vc ge dqN ubZ
ifjfLFkfr;ksa esa prqHkqZt dh jpuk djsaxsA

jpuk ¼fuesZ;&6½ % lekarj prqHkqZt dh jpuk djuk tc mlds nks fod.kZ vkSj muds
chp ds dks.k fn, gq, gksaA

mnkgj.k&6- ,d lekarj prqHkqZt ABCD dh jpuk dhft, ftlesa
AC = 7cm. vkSj BD=6 cm. vkSj buds chp dk ,d
dks.k 40 gksA

jpuk ds in

1- js[kk[kaM AC = 7 lseh- [khafp,A

2- js[kk[kaM AC dk yac
lef}Hkktd LM [khafp,
tks AC dks O ij izfrPNsn
djsA ¼fp=&9(i)½

3- fdj.k OX [khafp, ftlesa
AOX = 40 dk gksA
fQj fdj.k OX dk s
c< + kdj j s[kk XOX'
[khafp,A ¼fp=&9(ii)½

4- fcanq O dks dsanz ekudj 3
lseh- ¼nwljs fod.kZ BD = 6 lseh- dh yackbZ dk vkèkk½ dk pki
ysdj XOX' ij nks pki B o D [khafp,A B o D nksuksa dks A o C
ls feykb,A ¼fp=&9(iii)½

bl izdkj vHkh"V lekarj prqHkqZt ABCD dh jpuk gqbZA

A C


O

L

M

fp=&9(i)

A C


X

X'


O40°

L

M

fp=&9(ii)

A C


X

X'

D

B


O40°

fp=&9(iii)
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/;ku jgs& lekarj prqHkqZt ds fod.kZ ,d&nwljs dks lef}Hkkftr djrs gSaA vr% geus AC
dk yac lef}Hkktd [khapk ftlesa AC dk eè; fcanq O izkIr gqvk ,oa fcanq O ij AOX =
40° ij OB = OD = 3 lseh- cuk;kA

djds ns[ksa
D;k blh izdkj vki vk;r ,oa oxZ dh jpuk Hkh dj ldrs gSaA

vius lkfFk;ksa ls ppkZ dhft, vkSj mu ij vk/kkfjr nks loky cukdj jpuk dhft,\

jpuk ¼fuesZ;&7½ % leyac prqHkqZt dh jpuk djuk tc nks vklUu Hkqtk,¡ ,oa buds chp dk
dks.k rFkk lekarj Hkqtkvksa dk irk gksA

mnkgj.k&7- leyac prqHkqZt ABCD dh jpuk dhft, ;fn AB = 5 lseh-] BC = 2.8 lseh-
AD = 3 lseh-] A = 60° vkSj AB || CD

jpuk ds in

1- AB = 5 lseh- dk js[kk[kaM [khafp,A

2- fcanq A ij 60 dk dks.k cukrs gq, AX js[kk [khafp,A

3- AD = 3 lseh- dk pki AX ij
dkfV, ftlls gesa D fcanq izkIr
gksxkA ¼fp=&10(i)½

4- fcanq D ij 60 dks
dks.k cukrs gq, DY
fdj. k [ kh a fp,A
¼fp=&10(ii)½

5- fcanq B ls fdj.k
DY ij BC = 2.8
lseh - dk pki
dkfV,A tks DY
dks C o C’ ij dkVrk gSA ¼fp=&10(iii)½

6- B ls C o C' dks feykb,A ¼fp=&10(iv)½ bl
izdkj vHkh"V leyac prqHkaqZt ABCD ,oa  lekarj
prqHkaqZt ABC'D izkIr gksxkA

A B


D

60°

X

fp=&10(i)

A B


D

60°

60°
Y

X

fp=&10(ii)

A B


D C C'

60°

60°
Y

X

fp=&10(iii)

A B


D C C'

60°

60°
Y

X

fp=&10(iv)
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iz'ukoyh & 13-2
1- ,d lekarj prqHkqZt ABCD dh jpuk dhft,] ;fn AD = 4 lseh-] AB =6 lseh- vkSj

A = 65 gksA

2- ,d lekarj prqHkqZt ABCD dh jpuk dhft, ftlesa AB = 4 lseh-] AD = 3 lseh- vkSj
fod.kZ AC = 4.5 lseh- gksA

3- ,d vk;r dh jpuk dhft, ftldh ,d Hkqtk 3 lseh- ,oa fod.kZ 5 lseh- gksA

4- ,d le prqHkqZt dh jpuk dhft, ftlds nks fod.kZ Øe’k% 4-5 lseh vkSj 6 lseh- gSaA

5- ,d leyac prqHkZqt ABCD dh jpuk dhft, ftlesa AB || CD, AB = 5 lseh- BC =
3 lseh-] AD = 3.5 lseh- vkSj lekarj Hkqtkvksa ds chp dh nwjh 2-5 lseh- gksA

jpuk ¼fuesZ;&8½ % fn, x, prqHkqZt ds {ks=Qy ds cjkcj f=Hkqt dh jpuk djukA

mnkgj.k&8- ,d prqHkqZt ABCD dh jpuk dhft, ftlesa AB = 7 lseh-] CD = 6 lseh-]
BC = 4 lseh-] AD = 5 lseh- vkSj BAD = 60 gksA

rFkk AD dks ,d Hkqtk ekudj ,d f=Hkqt dh jpuk dhft, ftldk {ks=Qy]
prqHkqZt ds {ks=Qy ds cjkcj gksA

jpuk ds in

1- js[kk AX [khafp,A AX ij js[kk[kaM AB = 7 lseh-
yhft,A

2- fcanq A ij 60 dk dks.k BAY cuk,¡A
AY ij AD = 5 lseh- dk pki dkfV,
tks fcanq D ij dkVsxkA ¼fp=&11(i)½

3- fcanq B ls BC=4 lseh- ,oa fcanq D ls
DC=6 lseh- dk pki dkfV,A

nksuksa pkiksa ds izfrPNsn fcanq
dks C uke nhft,A

4- BC, CD dks feykb,A
vHkh"V prqHkqZt ABCD
dh jpuk gqbZA
¼fp=&11(ii)½

5- vc BD dks feykb,A fcanq C ls
BD || CE [khapsa tks AX dks E ij
dkVrh gSA ¼fp=&11(iii)½ E ls D
dks feykb,A ¼fp=&11(iv)½

A B X

Y

D

60°





fp=&11(i)

A B

Y

D
C

E
60°











X

fp=&11(ii)

A B

Y

D
C

E
60°











X

fp=&11(iii)

A B

Y

D
C

E
60°











X

fp=&11(iv)

,d gh vk/kkj ,oa nks lekarj
js[kkvksa ds chp cus f=Hkqtksa dk
{ks=Qy cjkcj gksrk gSA
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bl izdkj vHkh"V f=Hkqt ADE izkIr gqvk ftldk {ks=Qy prqHkqZt ABCD ds {ks=Qy
ds cjkcj gSA

lkspas ,oa ppkZ djsa
ADE dk {ks=Qy] prqHkZqt ABCD ds {ks=Qy ds cjkcj gS] dSls\

jpuk ¼fuesZ;&9½ % ,d f=Hkqt ds cjkcj {ks=Qy okys] lekarj prqHkqZt ,oa vk;r dh jpuk
djukA

mnkgj.k&9- ,d f=Hkqt ABC dh jpuk dhft, ftlesa AB =  9 lseh-
AC = 5 lseh- rFkk dks.k CAB  = 60 gks bl f=Hkqt ds
{ks=Qy ds cjkcj ,d lekarj prqHkqZt dh jpuk dhft,A

jpuk ds in

1- js[kk[kaM AB = 9 lseh- [khafp,A
fcanq A ij 60 dk dks.k BAX
cukb,A

2- js[kk AX ij AC = 5 lseh- dk
pki dkfV,A fcanq C izkIr gksxkA
BC dks feykb,A vHkh"V f=Hkqt
ABC izkIr gksxkA ¼fp=&12(i)½

3- fcanq C ls AB ds lekarj CY
js[kk [khafp,A ¼fp=&12(ii)½

4- AB dk yac lef}Hkktd PQ
[khafp, tks AB dks O ij
lef}H k k ftr djr k g SA
¼fp=&12(iii)½

5- fcanq O ls AC || OD [khafp,A ¼fp=&12(iv)½

bl izdkj vfHk"V lekarj prqHkqZt AODC izkIr gqvk
ftldk {ks=Qy ABC ds cjkcj gSA

iz'ukoyh & 13-3
1- ,d prqHkqZt ABCD dh jpuk dhft, ftlesa AB = 5 lseh-] BC = 6 lseh-] CD = 7 lseh-

rFkk B = C = 90A fQj AB dks ,d Hkqtk ekudj ,sls f=Hkqt dh jpuk dhft,
tks {ks=Qy esa] prqHkqZt ds {ks=Qy ds cjkcj gksA

2- ,d leprqHkqZt dh jpuk dhft, ftldh Hkqtk,¡ 6 lseh- rFkk ,d dks.k 60 dk gksA
fQj ,d f=Hkqt dh jpuk dhft, ftldk {ks=Qy cuk, x, leprqHkqZt ds {ks=Qy
ds cjkcj gksA

A B


C

X





60°

fp=&12(i)

A B


C

X

Y





60°

fp=&12(ii)

A B


C

X

P

Q

O

Y





60°

fp=&12(iii)

A B


C

X

P

Q

O

D Y





60°

fp=&12(iv)
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3- ,d lef}ckgq f=Hkqt dh jpuk dhft, ftldk vk/kkj 6 lseh- rFkk vk/kkj ij dks.k
70 gks] rks bl f=Hkqt ds {ks=Qy ds cjkcj {ks=Qy dk lekarj prqHkqZt ,oa vk;r dh
jpuk dhft,A

4- ,d f=Hkqt PQR dh jpuk dhft, ftlesa PQ = 8 lseh-] PR  = 6 lseh-] QPR = 65
gks] bl f=Hkqt ds {ks=Qy ds cjkcj {ks=Qy ds lekarj prqHkqZt dh jpuk dhft,A

fdlh o`Ùk ds varxZr ,oa cfgxZr lecgqHkqt dh jpuk djuk

jpuk ¼fuesZ;&10½ % 3 lseh- f=T;k okys òÙk ds varxZr ,d le iapHkqt dh jpuk dhft,A

jpuk ds in

1- 3 lseh- f=T;k dk ,d oÙ̀k [khafp, ftldk dsanz O gSA O dks
ifjfèk ls feykb, o izkIr fcanq dks A uke nhft,A¼fp=&13(i)½

2- gesa ,d le iapHkqt cukuk gS vr% òÙk dks dsUnz ij ik¡p
leku Hkkxksa esa ck¡Vuk gksxkA

dsanz ij ,d dks.k dk eku 
360 72

5


    gksxkA

3- f=T;k OA ds fcanq O ij 72° dk dks.k cukrs gq, OB
[khafp, tks ifjf/k dks B ij dkVrk gSA ¼fp=&13(ii)½

4- vc AB pki ds cjkcj ijdkj ls B ls ifjf/k ij pki
dkVs rks C feysxkA blh izdkj C ls D o E  fcanq izkIr
gksaxsA ¼fp=&13(iii)½

5- A dks B, B dks C, C dks D, D dks E o E dks A ls feykb,A
¼fp=&13(iv)½

bl izdkj vHkh"V leiapHkqt ABCDE  izkIr gksrk gSA

lkspsa ,oa ppkZ djsa

iapHkqt ds fy, dsanz ij ,d dks.k 
360

5

 gS vkSj "kVHkqt ds fy, 

360
6

 gSA D;k n Hkqt ds

fy, 
360

n

 gks ldrk gS\

A

B

72°

C

D
E

O 

fp=&13(iv)

AO 

fp=&13(i)

A

B

72°
O 

fp=&13(ii)

A

B

72°

C

D
E

O 

fp=&13(iii)

blh izdkj oÙ̀k ds varxZr fdlh Hkh lecgqHkqt dh jpuk dh tk
ldrh gSA
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jpuk ¼fuesZ;&11½ % 3-5 lseh- f=T;k okys oÙ̀k ds cfgxZr ,d le "kV~Hkqt dh jpuk dhft,A

jpuk ds in

1- 3-5 lseh- f=T;k dk ,d oÙ̀k [khafp, ftldk dsanz O gSA oÙ̀k dh ifjf/k ij
dksbZ  fcanq A yhft, rFkk dsanz O feykb,A ¼fp=&14(i)½

2- le"kV~Hkqt ds fy, oÙ̀k ds dsanz ij varfjr dks.k

dk eku = 
360

6


= 60° gksxkA f=T;k OA ij fcanq O

ls 60 dk dks.k cukrs gq, OB [khafp,A

3- jpuk&10 dh rjg AB pki ds cjkcj ifjf/k
ij fcanq C, D, E o F  izkIr dhft,A ¼fp=&14(ii)½

4- fcanqvksa C, D, E o F dks dsaæ O ls feykb,A
¼fp=&14(iii)½

5- OA, OB, OC, OD, OE ,ao OF ij Øe’k% yacor~
j s[kk UAP, PBQ, QCR, RDS, SET ,oa TFU [kh afp,A
¼fp=&14(iv)½

bl izdkj vHkh"V "kV~Hkqt PQRSTU izkIr gqvk tks fn, x,
oÙ̀k ds cfgxZr gSA

blh izdkj fdlh Hkh oÙ̀k ds cfgxZr@ifjxr ,d lecgqHkqt dh jpuk dh tk ldrh
gSA

iz'ukoyh & 13-4
1- ,d 2 lseh- f=T;k okys oÙ̀k ds varxZr le prqHkqZt dh jpuk dhft,A

2- ,d 3 lseh- f=T;k okys òÙk ds varxZr lev"VHkqt dh jpuk dhft,A

3- ,d 2-5 lseh- f=T;k okys oÙ̀k ds cfgxZr leiapHkqt dh jpuk dhft,A

4- ,d 3 lseh- f=T;k okys òÙk ds cfgxZrlev"VHkqt dh jpuk dhft,A

AO 

fp=&14(i)
AO 

BC

D

E F

60°

fp=&14(ii) AO 

BC

D

E F

60°

fp=&14(iii)

AO 

BC

D

E F

P

Q

R

S

T

U

60°

fp=&14(iv)
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geus lh[kk

1- ,d f=Hkqt dh jpuk rHkh dh tk ldrh gS tc&

(i) f=Hkqt esa nks NksVh Hkqtkvksa dh ekiksa dk ;ksx lcls cM+h Hkqtk dh eki ls vfèkd
gksrk gSA

(ii) nks Hkqtkvksa dh eki vkSj muds chp cus dks.k dh eki nh xbZ gksA

(iii) ,d Hkqtk vkSj mlds fljksa ij cus nks dks.kksa dh eki nh xbZ gksA

(iv) f=Hkqt dk vk/kkj] vk/kkj dk dksbZ ,d dks.k vkSj 'ks"k nks Hkqtkvksa dk ;ksx fn;k
gksA

(v) f=Hkqt dk vk/kkj] vk/kkj dk ,d dks.k vkSj 'ks"k nks Hkqtkvksa dk varj fn;k gksA

(vi) f=Hkqt dk ifjeki vkSj vk/kkj ds nksuksa dks.k fn, gksaA

2- ,d lekarj prqHkqZt dh jpuk dh tk ldrh gS tc mlds nks fod.kZ vkSj muds chp
dk dks.k fn;k gksA

3- leyac prqHkqZt dh jpuk dh tk ldrh gS tc nks vklUu Hkqtk,¡] muds chp dk dks.k
rFkk lekarj Hkqtkvksa dk irk gksA

4- ,d gh vk/kkj ,oa nks lekarj js[kkvksa ds chp cus f=Hkqtksa dk {ks=Qy cjkcj gksrk gSA

5- n Hkqtk okys cgqHkqt ds dsanz ij izR;sd Hkqtk }kjk cuus okyk dks.k 
360

n

 gksrk gSA

6- oÙ̀k ds ifjxr ,oa varxZr cgqHkqt dh jpuk dh tk ldrh gSA



{ks=fefr

bdkbZ & 6

MENSURATION

vkvks {ks=fefr dk bfrgkl tkusa
izk;% xf.krh; fopkj nSfud thou ds vuqHkoksa ls gh mtkxj gksrs gSaA izkphu dky esa yksx Hkwfe] nhokjksa dh Å¡pkbZ] dq,¡

dh xgjkbZ vkfn ds ekiu ds fy, *fcRrk* *gkFk* bR;kfn ds eki dk iz;ksx djrs FksA bUgha ekidksa dh lgk;rk ls cM+s&cMs+ jktizklknksa]
Hkouksa] fdyksa] rkykcksa] lM+dksa] ugjksa] ukfy;ksa bR;kfn dk fuekZ.k fd;k tkrk FkkA

[ksrh ds {ks= dk eki mlesa cks, chtksa dh ek=k ds vk/kkj ij] otu dk eki iRFkj o vU; izkÑfrd oLrqvksa dks bdkbZ
eku dj] vk;ru dk eki yksVs] fxykl vkfn ds :i esa gksrk FkkA bu ekiksa esa ?kV&c<+ ds pyrs bu ekiksa dks ,d gh bdkbZ ls
ekius dh izFkk cuhA Hkkjr dh fla/kq ?kkVh esa bZlk ls 5 'krkCnh iwoZ yackbZ ekius o otu djus dh ekudhÑr O;oLFkk FkhA vyx&vyx
eki ds ekud@ckV Fks] eg¡xh oLrqvksa ds fy, NksVs vkSj T;knk ek=k esa nh tkus okyh oLrqvksa ds fy, cM+s ckVA T;knkrj ckV
?kukdkj FksA ;gk¡ nks iyM+s okyh rjktw Hkh curh Fkh] bl rjg yackbZ ekius ds fy, Hkh ekud iSekus Fks] tks 1@16 bap rd eki
ldrs FksA Hkkjr ls buesa ls dbZ] ekiu ds <ax bZjku o e/; ,f’k;k esa Hkh x,A vkt dh {ks=fefr bu lcds vk/kkj ij fodflr
gqbZA  blesa vusd rjg ds lanHkZ vkrs gSaA buesa ls dqN gSa%&

1- fdlh [ksr ds pkjksa vksj dk¡Vsnkj rkj yxkus dh ykxrA
2- fdlh dq,¡ ds txr ds fuekZ.k esa yxus okyh bZaVksa ;k iRFkjksa dh ykxrA
3- fdlh dejs dk {ks=QyA
4- fdlh Vadh dk vk;ruA
5- Q’kZ ij yxk, tkus okys VkbYl dh la[;k o ykxrA
6- [ksr dh tqrkbZ ;k Qly dVkbZ dk O;; vkfn dk vuqeku yxkus esaA

buds fy, gesa can f}vk;keh vkÑfr;ksa ds ifjeki] {ks=Qy rFkk Bksl vkÑfr;ksa ds i"̀Bh; {ks=Qy vkSj vk;ru Kkr djus
iM+rs gSaA {ks=fefr esa ge f=Hkqt] prqHkqZt] oR̀r] ?ku] ?kukHk] csyu] 'kadq] xksyk tSls js[kkxf.krh; vkdkjksa o vkÑfr;ksa ds ifjeki]
{ks=Qy] i"̀Bh; {ks=Qy] vk;ru Kkr djuk lh[krs gSaA

Hkkjrh; xf.krKksa us js[kkxf.krh; vkdkjksa o vkÑfr;ksa ds fy, dbZ lw= fn, tks orZeku esa izpfyr lw=ksa tSls gSaA mnkgj.k
ds fy, oR̀r ds {ks=Qy ds fy, vk;ZHkV~V us fuEufyf[kr lw= fn;k &

^leifj.kkgL;kFk± fo"daHkkèkZgreso oÙ̀kQye~*

vFkkZr~& oÙ̀k dk {ks=Qy = 
1
2
 ¼ifjfèk½ × 

1
2
 ¼O;kl½

= r2

tgk¡ r oÙ̀k dh f=T;k gSA

;s tkudkfj;k¡ vyx&vyx xzaFkksa ls ladfyr dj izLrqr dh xbZ gSaA f'k{kd ,oa fo|kFkhZ vU; lzksrksa ls {ks=fefr ds laca/k esa vkSj Hkh
tkudkfj;k¡ izkIr dj ldrs gSaA
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14

flDdk] lkbfdy dk ifg;k] ?kM+h dk Mk;y lHkh oÙ̀kkdkj gSaA buds vykok cgqr lh vkSj
phtksa ds ry Hkh oÙ̀kkdkj gksrs gSaA dqN vkSj ,slh phtksa ds uke lkspsa\ bl v/;k; esa ge oÙ̀k
o mlds xq.kksa dk v/;;u djsaxsA

o`Ùk dk O;kl (Diameter of Circle)

oÙ̀k ls vki ifjfpr gSaA fp=&2 esa O oÙ̀k dk dsanz rFkk OP
oÙ̀k dh f=T;k gSaA oÙ̀k dk O;kl og js[kk[k.M gS ftlds
var fcanq oÙ̀k dh ifjf/k ij gksa rFkk og oÙ̀k ds dsanz ls
gksdj xqtjrh gksA oÙ̀k dk O;kl f=T;k dk nqxquk gksrk
gSA fp=&3 esa AOB O;kl gSA

oÙ̀k dk O;kl ¾ 2  f=T;k

o`Ùk dh ifjf/k (Circumference of Circle)

vyx&vyx f=T;kvksa okys oÙ̀kksa dh ifjf/k vkSj muds laxr O;kl dk vuqikr fuf'pr gksrk
gSA bl vuqikr dks xzhd v{kj  ¼ikbZ½ ls O;Dr djrs gSaA

vr%  
oÙ` k dh ifjf/k

O;kl
 

o`Ùk dk f=T;k[k.M ,oa pki
dh yEckbZ
[Sector of a Circle and Length of Arc]

fp=&1

1
2
3

4
567

8
9
10

11 12

PO

fp=&2

A BO

P

fp=&3
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14

oÙ̀k dh ifjf/k ¾   O;kl

¾   ¼2  f=T;k½ ¼  O;kl ¾ 2  f=T;k½

;fn oÙ̀k dh f=T;k r gks] rks

oÙ̀k dh ifjf/k ¾   (2  r)

oÙ̀k dh ifjf/k ¾ 2r

djds ns[ksa
vius vkl&ikl vyx&vyx vkdkj dh oÙ̀kkdkj oLrq,¡ [kkstdj mudh ifjf/k o O;kl dk
vuqikr fudkfy,A D;k ;g vuqikr fuf'pr gS\ ;fn gk¡ rks fdruk gS\

o`Ùk dk {ks=Qy (Area of Circle)

ekuk fd O oÙ̀k dk dsanz gS] ftldh f=T;k r gSA oÙ̀k ds varxZr n Hkqtk okyk lecgqHkqt
cukb,A bl lecgqHkqt ds 'kh"kksZa dks dsanz ls feykdj f=Hkqtksa dh jpuk dhft,A

,sls ,d f=Hkqt OPQ dk {ks=Qy ¾ 
1
2  PQ  OL

   ¾ 
1
2  Hkqtk  dsanz ls Hkqtk ij Mkyk x;k yac

pw¡fd dsanz O ls izR;sd Hkqtk ij Mkyk x;k yac cjkcj gSA vr% izR;sd f=Hkqt
dk {ks=Qy leku gksxkA

 n f=Hkqtksa dk {ks=Qy

¾ n 
1
2  Hkqtk  dsanz ls Hkqtk ij Mkyk x;k yac

;fn Hkqtkvksa dh la[;k vuar dj nh tk, rks cgqHkqt dk ifjeki oÙ̀k dh ifjf/k ds
cjkcj gksxk rFkk cgqHkqt dk {ks=Qy oÙ̀k ds {ks=Qy ds cjkcj gksxkA bl fLFkfr esa dsanz ls
Hkqtk ij Mkyk x;k yac f=T;k ds cjkcj gksxkA

 oÙ̀k dk {ks=Qy ¾ 
1
2  ifjf/k  f=T;k

¾ 
1
2 2r r

¾ r2

P

O

L Q
fp=&4

r
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o`Ùk dk f=T;k[k.M (Sector of Circle)

fdlh oÙ̀k dk f=T;k[k.M og {ks= gS] tks nks f=T;kvksa rFkk nksuksa ds varjLFk pki
¼ifjfèk dk VqdM+k½ }kjk f?kjk gksrk gSA fp= esa ,d oÙ̀k gS ftldk dsanz O rFkk f=T;k
r gS bl oÙ̀k dh ifjf/k ij rhu fcanq A, B o C gSaA A vkSj B dks oÙ̀k ds dsanz O ls feykus
ij f=T;kvksa OA vkSj OB ds }kjk oÙ̀k nks {ks=ksa OAB vkSj OBCA esa foHkDr gks tkrk
gSA bu {ks=ksa dks f=T;k[k.M dgrs gSaA

bu nksuksa f=T;k[k.Mksa dh ifjlhek,¡ oÙ̀k dk pki gksrh gSA ;gk¡] f=T;k[k.M

OAB dh ifjlhek AB  rFkk f=T;k[k.M OBCA dh ifjlhek BCA  gSA

ekuk pki AB  dsanz ij dks.k varfjr djrh gS rc T;kfefr ls pki dh yEckbZ mlds
}kjk dsanz ij vUrfjr dks.k ds lekuqikrh gksrh gSA

pki dh yEckbZ pki }kjk dsanz ij vra fjr dk.s k

òÙk dh ifjf/k òÙk }kjk dsanz ij varfjr dks.k


360º
pki dh yEckbZ

òÙk dh ifjf/k




pki dh yEckbZ ¾ 360º


  oÙ̀k dh ifjf/k

f=T;k[k.M ds pki dh yEckbZ 2
360º

r
  

blh izdkj f=T;k[k.M dk {ks=Qy f=T;kvksa ds e/; varjLFk pki }kjk dsanz ij
varfjr dks.k ds lekuqikrh gksrk gSA

f=T;k[k.M dk {ks=Qy pki }kjk dans z ij vra fjr dk.s k

òÙk dk {ks=Qy òÙk }kjk dsanz ij vra fjr dk.s k
 

360º
f=T;k[k.M dk {ks=Qy

oÙ` k dk {k=s Qy




f=T;k[k.M dk {ks=Qy ¾ 360º


  oÙ̀k dk {ks=Qy

f=T;k[k.M dk {ks=Qy 2

360º
r

 

A

O

B









C

r r

fp=&5
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o`Ùkkdkj ekxZ dk {ks=Qy (Area of Circular Path)

oÙ̀kkdkj ekxZ nks ladsUnzh oÙ̀kksa ls cuk gksrk gSA ;fn bu nksuksa cká ,oa vkarfjd
oÙ̀kksa d h f=T; k, ¡ Øe' k% r1 vkSj r2 gksa rc

oÙ̀kkdkj ekxZ dh pkSM+kbZ ¾ cká f=T;k & vkarfjd f=T;k

  ¾ r1 & r2

oÙ̀kkdkj ekxZ dk {ks=Qy ¾ cká oÙ̀k dk {ks=Qy & vkarfjd oÙ̀k dk {ks=Qy

= r1
2 &r2

2

= (r1
2 & r2

2)

oÙ̀kkdkj ekxZ dk {ks=Qy ¾ (r1
2 & r2

2)

mnkgj.k&1- ,d oÙ̀k dk O;kl 14 lseh- gS oÙ̀k dh ifjf/k ,oa {ks=Qy Kkr dhft,A

gy % oÙ̀k dk O;kl 2r = 14 lseh-

 oÙ̀k dh f=T;k r = 
14
2 = 7 lseh-

vr% oÙ̀k dh ifjf/k ¾ 2r

222 7
7

   ¾ 44 lseh-

vkSj oÙ̀k dk {ks=Qy =r2

222 7
7

   ¾ 154 oxZ lseh-

mnkgj.k&2- ml oÙ̀k dk {ks=Qy Kkr dhft,] ftldh ifjf/k 176 lseh- gSA

gy % ;gk¡ oÙ̀k dh ifjf/k = 176 lseh-

 2r ¾ 176

222 176
7

r  

176 7
2 22

r 



 ¾ 28 lseh-

vr% oÙ̀k dk {ks=Qy =r2

222 (28)
7

  ¾ 2464 oxZ lseh-

PO

Q

r1

r2

r r1 2– 

fp=&6
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mnkgj.k&3- nks oÙ̀kksa dh f=T;k,¡ Øe'k% 8 lseh- vkSj 6 lseh- gSaA ml oÙ̀k dh f=T;k Kkr
dhft, ftldk {ks=Qy bu nksuksa oÙ̀kksa ds {ks=Qyksa ds ;ksx ds cjkcj gSA

gy % ;gk¡ ;fn izFke oÙ̀k dh f=T;k r1 = 8 lseh-

 f}rh; oÙ̀k dh f=T;k r2 = 6 lseh-

rFkk vHkh"V oÙ̀k dh f=T;k R ¾ \

rc vHkh"V oÙ̀k dk {ks=Qy ¾ izFke oÙ̀k dk {ks=Qy $ f}rh; oÙ̀k dk {ks=Qy

R2 = r1
2 + r2

2

R2 = (r1
2 + r2

2)
  R2 = r1

2 + r2
2

      R2 = 82 + 62

   R2 = 64 + 36
   R2 = 100
   R  = 10 lseh-

mnkgj.k&4- ,d oÙ̀kh; eSnku dh f=T;k 35 ehVj gSA ,d yM+dk mlds pkjksa vksj 5
fdeh- izfr ?kaVk dh pky ls 10 pDdj fdruh nsj esa yxk ldsxk\

gy % oÙ̀kh; eSnku dh f=T;k r = 35 ehVj

,d pDdj esa yM+ds }kjk r; dh x;h nwjh ¼ifjf/k½ ¾ 2r

 10 pDdj esa r; dh x;h nwjh ¾ 10  2r

¾ 
2210 2 35
7

  

¾ 2200 ehVj ¾ 2-2 fd-eh-

5 fdeh- r; djus esa yM+ds dks yxk le; ¾ 60 feuV

 2-2 fdeh- r; djus esa yxk le; ¾ 
60 2.2

5


 ¾ 26-4 feuV

;k 26 feuV 24 lSd.M

mnkgj.k&5- ml oÙ̀kkdkj ekxZ dh pkSM+kbZ Kkr dhft, ftldh ckg~; vkSj var% ifjf/k;ksa
dh ekisa Øe'k% 110 ehVj vkSj 88 ehVj gSaA

gy % ekuk oÙ̀kkdkj ekxZ dh ckg~; f=T;k ¾ r1 ehVj

vkSj oÙ̀kkdkj ekxZ dh vkarfjd f=T;k ¾ r2 ehVj

oÙ̀kkdkj ekxZ dh cká ifjf/k ¾ 110 ehVj
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    vr%    2r1 = 110

 
222
7

  r1 = 110

 r1 = 
110 7
2 22




 = 17-5 ehVj

vkSj oÙ̀kkdkj ekxZ dh var% ifjf/k ¾ 88 ehVj

 2r2 = 88

 
222
7

  r2 = 88

 r2 = 
88 7
2 22




 = 14 ehVj

vr% oÙ̀kkdkj ekxZ dh pkSM+kbZ ¾ r1 & r2

¾ 17.5 & 14 =  3.5 ehVj

mnkgj.k&6- ,d 7 ehVj pkSM+h lM+d ,d oÙ̀kkdkj cxhps dks ?ksjrh gSA cxhps dh ifjfèk
352 ehVj gSA ekxZ dk {ks=Qy Kkr dhft,A

gy % ekuk oÙ̀kkdkj ekxZ dh ckg~; f=T;k ¾ r1

vkSj oÙ̀kkdkj ekxZ dh vkarfjd ¼cxhps½ dh f=T;k ¾ r2

cxhps dh ifjf/k ¾ 352 ehVj

vr%  2r2 = 352

 
222
7

  r2 = 352

 r2 = 
352 7
2 22




 = 56 ehVj

vr% oÙ̀kkdkj ekxZ dh ckg~; f=T;k r1 = 56 + 7 = 63 ehVj

 oÙ̀kkdkj ekxZ dk {ks=Qy ¾ (r1
2 & r2

2)

2 222 (63) (56)
7

     

¾ 
22
7
(63 + 56) (63 &56)

¾ 
22
7
119  7 ¾ 2618 oxZ ehVj
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mnkgj.k&7- ,d 21 lseh- ds f=T;k okys oÙ̀k ls ,d f=T;k[k.M dkVk x;k gS] tks dsanz
ij 120º dk dks.k varfjr djrk gSA f=T;k[k.M ds pki dh yEckbZ rFkk
{ks=Qy Kkr dhft,A

gy % ;gk¡ oÙ̀k dh f=T;k r = 21 lseh-

f=T;k[k.M }kjk dsanz ij varfjr dks.k  ¾ 120º

vr% f=T;k[k.M ds pki dh yEckbZ 2
360º

r
  

120º 222 21
360º 7

   

¾ 44 lseh-

vkSj f=T;k[k.M dk {ks=Qy 2

360º
r

 

2120º 22 (21)
360º 7

  

¾ 462 oxZ lseh-

mnkgj.k&8- nh xbZ vk—fr ds Nk;kafdr Hkkx dk
{ks=Qy Kkr dhft,A

gy % Nk;kafdr Hkkx ABCD dk {ks=Qy

¾ f=T;k[k.M OAB dk {ks=Qy & f=T;k[k.M OCD dk {ks=Qy

¾ 2 2( ) ( )
360º 360º

OA OD 
  

¾ 2 2( ) ( )
360º

OA OD     

¾ 2 230º 22 (7) (3.5)
360º 7

     

¾ 
1 22 (7 3.5) (7 3.5)

12 7
    

O
30°

C

B

A




fp=&7

D
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¾ 
11 10.5 3.5

6 7
 



¾ 9.625 oxZ lseh-

iz'ukoyh & 14-1
1- ml oÙ̀k dh ifjf/k Kkr dhft,] ftldh f=T;k 17-5 lseh- gSA

2- ml oÙ̀k dk {ks=Qy Kkr dhft,] ftldh f=T;k 4-2 lseh- gSA

3- ?kkl ds eSnku esa ,d ?kksM+k 14 ehVj yEch jLlh ls c¡/kk gqvk gSA crkb, og eSnku
ds fdrus {ks=Qy dh ?kkl pj ldrk gS\

4- ,d lkbfdy ds ifg;s dh f=T;k 35 lseh- gS] 500 iwjs pDdj yxkus esa ;g fdruh
nwjh r; djsxk\

5- ,d oÙ̀k dh f=T;k 3 ehVj gS] nwljs oÙ̀k dh f=T;k D;k gksxh ftldk {ks=Qy igys
oÙ̀k ds {ks=Qy ls 9 xquk gS\

6- ,d oÙ̀kkdkj ekxZ dh vkarfjd ifjf/k 440 ehVj gSA ekxZ dh pkSM+kbZ 14 ehVj gSA ekxZ
ds cfgxZr oÙ̀k dk O;kl Kkr dhft,A

7- ,d oÙ̀kkdkj ?kkl ds eSnku dh f=T;k 50 ehVj gS blds vanj dh vksj pkjksa rjQ
5 ehVj pkSM+k jkLrk gSA 30 #i;s izfr oxZ ehVj dh nj ls jkLrs esa VkbZYl yxkus dk
[kpZ crkb;s\

8- ml f=T;k[k.M ds pki dh yEckbZ vkSj {ks=Qy Kkr dhft,] tks ml oÙ̀k ds dsanz
ij 70º dk dks.k cukrk gS ,oa ftldh f=T;k 21 lseh- gSA

9- oÙ̀k ds ,d f=T;k[k.M dk {ks=Qy] oÙ̀k ds {ks=Qy dk 
1
6  gS] rks f=T;k[k.M dk

dks.k Kkr dhft,A

10- fdlh f=T;k[k.M dk {ks=Qy 1540 oxZ lseh- gSA og dsanz ij 50º dk dks.k varfjr
djrk gS] rks oÙ̀k dh f=T;k Kkr dhft,A

geus lh[kk
1- oÙ̀k dk O;kl ¼2×f=T;k½] oÙ̀k dh ifjf/k ¼2r½] oÙ̀k dk {ks=Qy ¼r2½] oÙ̀k ds

f=T;k[k.M ds ckjs esa tkukA

2- oÙ̀kkdkj ekxZ dk {ks=Qy ¾ (r1
2 – r2

2) ( tgk¡ r1 o r2 Øe'k% cká ,oa vkarfjd
f=T;k,¡ gSaA
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15
ge vius vkl&ikl dbZ oLrq,¡ ns[krs gSa tSls& fdrkc] isu] isafly jcj vkfnA bu Bksl
vkdkjksa esa ;kfu f=foeh; (3D) vkdkjksa esa ge f}foeh; ¼2D½ vkÑfr;k¡ tSls f=Hkqt] prqHkZqt]
oÙ̀k vkfn ns[k ldrs gSaA 3D oLrqvksa ds Qyd ¼i"̀B½] fdukjs vkSj 'kh"kZ f}foeh; vk—fr;ksa ds
la;kstu ls curs gSaA vc ge f=foeh; oLrqvksa tSls& ?ku] ?kukHk ds i"̀Bh; {ks=Qy vkSj
vk;ru irk djsaxsA blds fy, ge f}foeh; vk—fr;ksa o muds {ks=Qy dh vo/kkj.kk dk
mi;ksx djsaxsA

f=foeh; vkdkjksa dk fp=.k

ge f}foeh; vk—fr;ksa ¼f=Hkqt] prqHkqZt ,oa oÙ̀k vkfn½ dk fp=.k lgh&lgh eki ds lkFk
dkxt ij dj ldrs gSaA

D;k f=foeh; vkdkjksa dk Hkh fp=.k dkxt ij lgh&lgh eki ds lkFk fd;k tk
ldrk gS\

?ku dk fp=.k

3D vkdkj dks cukus esa ge mlds lkeus ds Qyd ds
lkFk&lkFk ihNs ds Qydksa dks fn[kkus dk iz;kl djrs gSaA
?ku vFkok ?kukHk esa 6 Qydsa gksrh gSaA buesa 8 'kh"kZ gksrs gSaA
blesa fdukjs fdrus gksrs gSa\

 f=foeh; vkdkjksa dks f}foeh; vkÑfr esa [kksyuk

1- ?ku dk i"̀Bh; {ks=Qy

pkWd dk ,d can fMCck yhft, vkSj mls fp=kuqlkj [kksfy,A

vc blesa Qyd] fdukjksa o 'kh"kksZa dh la[;k fyf[k,A D;k
blds lHkh i"̀B lokZaxle fn[krs gSa\

ge ikrs gSa fd pkWd ds fMCcs esa izR;sd Qyd dk eki leku
gS vFkkZr~ izR;sd Qyd lokZaxle gksaxsA bl izdkj dk vkdkj ?ku
gksrk gSA

?ku vkSj  ?kukHk
[Cube and Cuboid]

fp=&1




(I)

1 2 3 4

5

6

(ii)fp=&2
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15

;fn oxkZdkj i"̀B dh ,d Hkqtk dh yEckbZ a gS] rks mlds oxkZdkj i"̀B dk {ks=Qy
a2 gksxkA D;k vki lHkh i"̀Bksa dk {ks=Qy Kkr dj ldrs gSa\

gehn& eSa lHkh N% Qydksa dk {ks=Qy tksM+dj ?ku ds laiw.kZ i"̀B dk {ks=Qy fudky
ldrk gw¡A

?ku dk laiw.kZ i"̀Bh; {ks=Qy = a2 + a2 + a2 + a2 + a2 + a2

= 6 a2

djds ns[ksa
 1- xÙks dh ,d 'khV ysa] mlls 8 lseh- Hkqtk okyk ,d ?ku ds vkdkj dk fMCck cuk,¡]

ftldh izR;sd Hkqtk dh yEckbZ 8 lseh- gksA

 2- ?ku ds dksj dh yEckbZ 4 lseh- gSA mldk laiw.kZ i"̀Bh; {ks=Qy fdruk xquk c<+
tk,xk] tc blds dksj dh yEckbZ 8 lseh- dj nh tk,A

2- ?kukHk

,d VwFkisLV dk fMCck yhft, vkSj vc bls fp=kuqlkj [kksfy,A

vc blesa Qydksa] fdukjksa o 'kh"kksZa dh la[;k fyf[k,\

D;k Qyd 1 o 3] 2 o 4 vkSj 5 o 6 dh yackbZ vkSj pkSM+kbZ leku fn[krh gS\

geus ns[kk fd VwFkisLV ds fMCcs esa izR;sd vkeus&lkeus ds Qyd dk eki leku
gksrk gS vFkkZr~ ;gk¡ izR;sd vkeus&lkeus ds Qyd lokZaxle gksaxsA bl izdkj dk vkdkj
?kukHk gksrk gSA

?kukHk dk i`"Bh; {ks=Qy (Surface Area of Cuboid)

vius vklikl ?kukHk ds vkdkj dh dqN oLrq,¡ <w¡f<, vkSj muds fp=
viuh dkih ij [khafp,A buds 'kh"kksZa dks ukekafdr dhft,A

blesa Hkqtkvksa¼fdukjk ;k dksj½ dh la[;k fdruh gS\ dkSu&dkSu ls
Qyd vkil esa cjkcj vkSj vk;rkdkj gSa\

fp=&3(i)1

2

3

4

56

fp=&3(ii)

A B

CD

E F

GH

b

h

fp=&4
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lksfp, fd ?kukHk dk laiw.kZ i"̀Bh; {ks=Qy dSls Kkr dj ldrs gSa\
tliky us dgk fd lHkh vk;rkdkj i"̀Bksa ds {ks=Qy tksM+us ij ?kukHk dk
laiw.kZ i"̀Bh; {ks=Qy Kkr dj ldrs gSaA

usgk us twrs dk fMCck ysdj mldk laiw.kZ i"̀Bh;
{ks=Qy fudkyus dk iz;kl fd;kA

yEckbZ ds fy, , pkSM+kbZ ds fy, b vkSj Å¡pkbZ ds fy,
h lHkh i"̀Bksa ij fy[kkA fQj lHkh i"̀Bksa dks vyx&vyx
{ks=Qy fudky dj mUgsa tksM+ fn;kA ¼fp=&5½

vki Hkh mDr xfrfof/k dks viuh d{kk esa dhft,A

rks ?kukHk dk laiw.kZ i"̀Bh; {ks=Qy = h  + b + h + b + hb +hb
       = 2 b + 2 h + 2 bh
       = 2 (b + h + bh)

djds ns[ksa

1- ?kukHk ds laiw.kZ i"̀Bh; {ks=Qy ds lw= ls ?ku dk laiw.kZ i"̀Bh; {ks=Qy dSls izkIr
djsaxs\

2- ;fn ?kukHk dh yEckbZ 6 ls-eh-] pkSM+kbZ 3 ls-eh- vkSj Å¡pkbZ 2 ls-eh- gks rks mldk
laiw.kZ i"̀Bh; {ks=Qy fdruk gS\

D;k vki crk ldrs gSa fd ?kukHk ds ik'oZ i"̀B dkSu&dkSu ls gSa\

?kukHk ds pkjksa fdukjksa ds i"̀B ¼Åij vkSj uhps ds i"̀Bksa dks NksM+dj½ ik'oZ i"̀B
dgykrs gSaA

?kukHk ds ik'oZ i"̀Bksa dk {ks=Qy dSls Kkr djsaxs\

vthr  & eSa lHkh ik'oZ i"̀Bksa ABCD, EFGH, BFGC  vkSj AEHD dk {ks=Qy tksM+dj ?kukHk
ds ik'oZ i"̀B dk {ks=Qy fudky ldrk gw¡A

eksfudk & gk¡] bl rjg ls tksM+us ij ?kukHk ds ik'oZ i"̀B dk {ks=Qy = 2h + 2 hb

 = 2 h ( + b)

D;k vc vki ?ku ds ik'oZ i"̀Bksa dk {ks=Qy Kkr dj ldrs gSa\

?ku ds ik'oZ i"̀B dk {ks=Qy = 4 a2 ¼dkj.k crkb,½A

lkspsa ,oa ppkZ djsa

fn[kk, x, fp=ksa dh rjg viuh xf.kr dh iqLrd
jf[k, vkSj mldk laiw.kZ i"̀Bh; {ks=Qy Kkr dhft,A

A B

CD

E F

BA

D C

GH

B

C

F

G

A

DH

E

E F

GH

fp=&5

b
l

b

h
b

h h h

bll

h
b b

l

CD

E
F

GH

A B
fp=&6
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Bksl oLrqvksa dk vk;ru

,d dk¡p dk fxykl ysa vkSj mls Åij rd ikuh ls Hkj nsaA vc mlesa 2 uhacw ds VqdM+s
MkysaA vkius D;k ns[kk\ fxykl ls dqN ikuh ckgj vk tk,xkA blls ;g irk pyrk
gS fd uhacw us fxykl ds vanj dqN txg ?ksjhA blh rjg lHkh Bksl oLrq,¡ txg ?ksjrh
gSaA ;gh oLrq dk vk;ru gksrk gSA

;fn oLrq,¡ [kks[kyh gksa vkSj muesa ;fn fdlh rjy inkFkZ
tSls& gok] ikuh dks Hkjk tk, rks og ml oLrq dk vkdkj ys ysrs
gSaA bl fLFkfr esa ml inkFkZ dk vk;ru oLrq dh /kkfjrk ;k oLrq
dh {kerk dgykrh gSA

 ?kukHk dk vk;ru (Volume of Cuboid)

D;k fdlh dejs ds vanj j[kh gqbZ vyekjh dh rqyuk esa dejs dk
vk;ru vfèkd gS\ ;k fQj vkids isafly ckWDl dk vk;ru o blds vanj j[ks isafly vkSj
feVkus okyh jcj ds vk;ru esa ls dkSu vf/kd gS\ D;k vki blesa ls fdlh Hkh oLrq dk
vk;ru eki ldrs gSa\

ge fdlh {ks= dk {ks=Qy Kkr djus ds
fy, oxZ bdkbZ dk mi;ksx djrs gSaA ;gk¡ ge Bksl
dk vk;ru Kkr djus ds fy, ?ku bdkbZ dk
mi;ksx djsaxs D;ksafd ?ku lcls vf/kd lqfo/kktud
Bksl vkdkj gSA {ks=Qy Kkr djus ds fy, ge {ks=
dks oxZ bdkb;ksa esa  foHkkftr djrs gSa] blh izdkj
fdlh Bksl dk vk;ru Kkr djus ds fy, gesa ml
Bksl dks ?ku bdkb;ksa esa foHkkftr djus dh
vko';drk gksrh gSaA

1 ?ku lseh- = 1 cm  1 cm  1 cm = 1 cm3

1 ?ku eh- = 1 m  1 m  1 m = 1 m3

?kukHk dk vk;ru = vk;rkdkj vk/kkj Qyd }kjk f?kjk {ks=  ?kukHk dh Å¡pkbZ

    = A  h  =   b  h  ?ku bdkbZ

;gk¡ A vk/kkj Qyd dk {ks=Qy vkSj h ?kukHk dh Å¡pkbZ gSA

?ku dk vk;ru (Volume of Cube)

ge tkurs gSa fd ?ku ,d fo'ks"k izdkj dk ?kukHk gksrk gS ftlesa yEckbZ] pkSM+kbZ vkSj
Å¡pkbZ ds eku cjkcj gksrs gSaA vFkkZr~  = b = h = a ¼ekuk½

?ku dk vk;ru = Hkqtk  Hkqtk  Hkqtk ¾ a × a × a

nw/k ds crZu esa dVksjh dh vis{kk T;knk
nw/k Hkjk tk ldrk gSA D;k nw/k ds
crZu dh /kkfjrk
dVksjh ls T;knk
gS\

isafly ckWDl] isafly vkSj jcj ls 

T;knk txg ?ksjrk gS ;kfu isafly 

ckWDl dk vk;ru T;knk gSA 

fp=&7

a a

a

fp=&8
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 = a3 ?ku bdkbZ

tgk¡ a ?ku dh Hkqtk gSA

Bksl oLrq dk vk;ru Kkr djus ds fy, ?ku bdkbZ dk mi;ksx lcls vf/kd lqfoèkk
tud gSA vk;ru esa ?ku bdkbZ dk vFkZ mlesa lfEefyr bdkbZ yEckbZ ds ?kuksa dh la[;k ls
gSA

mnkgj.k&1- ,d dejk ?kukHk ds vkdkj dk gS] ftldh yEckbZ 12 ehVj] pkSM+kbZ 8 ehVj
vkSj Å¡pkbZ 4 ehVj gSa ;fn iqrkbZ djkus dh nj 7 #i;s izfr oxZ ehVj gS] rks
dejs dh pkjksa nhokjksa vkSj Nr dh iqrkbZ djokus esa fdrus #i;s [kpZ gksaxs\

gy % eku yhft, dejs dh yEckbZ =  = 12 eh-, pkSM+kbZ = b = 8 eh- ,oa Å¡pkbZ = h = 4 eh-

dejk ?kukHk ds vkdkj dk gS] blfy,]

dejs dh pkjksa nhokjksa dk {ks=Qy = vk/kkj dk ifjeki  dejs dh Å¡pkbZ

= 2 (  + b)  h

= 2 (12 + 8)  4 = 160 oxZ ehVj

Nr dk {ks=Qy = 12  8 = 96 oxZ ehVj

 dqy {ks=Qy ftlesa iqrkbZ djokuk gS = 160 + 96 = 256 oxZ ehVj

iqrkbZ dh nj 7 #i;s izfr oxZ ehVj gS] vr% Nr lfgr dejs dh iqrkbZ djkus dk [kpZ

= dqy {ks=Qy ftlesa iqrkbZ djokuk gS  7

= 256 × 7 = 1792 #i;s

djds ns[ksa
dqN fe=ksa ds lkFk viuh d{kk dh yEckbZ] pkSM+kbZ vkSj Å¡pkbZ dks eki dj Kkr

dhft, fd&

(i) dejs dh f[kM+fd;ksa] njoktksa ds {ks=Qy NksM+dj dejs dh nhokjksa dk dqy i"̀Bh;
{ks=QyA

(ii) bl dejs esa iqrkbZ djokuk gks rks dqy fdrus {ks=Qy dh iqrkbZ djkuh gksxh\

(iii) vkids 'kgj@xk¡o esa iqrkbZ dh nj fdruh gS\ ml nj ls dejs dh nhokjksa ij iqrkbZ
djkus esa fdruk [kpZ djuk iM+sxk\

mnkgj.k&2- vuoj us vius ?kj dh Nr ij ,d ?kukdkj ikuh dh Vadh ¼<Ddu lfgr½
cuokbZ] ftlds ckgjh fdukjs dh yEckbZ 1-8 ehVj gSA og blds vk/kkj ds
i"̀B dks NksM+dj 'ks"k lHkh i"̀Bksa ij 30 lseh- Hkqtk okyh oxkZdkj VkbZYl
yxokuk pkgrk gSA ;fn ,d ntZu VkbZYl yxokus esa 396 #i;s [kpZ gksrs gSa]
rks vuoj dks fdrus #i;s [kpZ djus iM+saxsA
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gy % pw¡fd vuoj dks ikuh dh Vadh ds ik¡p ckgjh i"̀Bksa ij VkbZYl yxokuh gSa] blfy,
yxus okyh VkbZYl dh la[;k dk irk yxkus ds fy,] bu i"̀Bksa dk dqy {ks=Qy Kkr djuk
iM+sxkA

?kukdkj Vadh ds cká fdukjs dh yEckbZ a = 1.8 eh- = 180 lseh-

  ?kukdkj Vadh ds ik¡p i"̀Bksa dk {ks=Qy = 5 a2

   = 5  180  180 oxZ lseh-   ........... (1)

izR;sd oxkZdkj VkbZy dk {ks=Qy ¾ Hkqtk  Hkqtk

 = 30  30 oxZ lseh-   ........... (2)

 VkbZYl dh la[;k ¾ 
Vadh ds 5 i`"Bksa dk {ks=Qy
izR;sd VkbZ  dk {ks=Qyy

5 180 180
30 30

 



 = 180

,d ntZu VkbZYl yxokus ij [kpZ = 396 #i;s

  ,d VkbZy yxokus ij [kpZ = 
396
12  = 33 #i;s

blfy, 180 VkbZYl yxokus ij [kpZ = 180  33 = 5940 #i;s

mnkgj.k&3- dqN ?kukdkj VqdM+ksa (blocks) ls [ksyrs gq, fofy;e us fp=kuqlkj ,d
lajpuk cukbZA ;fn izR;sd ?ku ds fdukjs dh yEckbZ 4 lseh- gks] rks fofy;e
}kjk cuk, x, lajpuk dk vk;ru Kkr dhft,A

gy % pw¡fd izR;sd ?ku ds fdukjs dh yEckbZ a = 4 lseh-

  izR;sd ?ku dk vk;ru = a  a  a
= 4  4  4
= 64 ?ku lseh-

lajpuk esa yxs ?kuksa dh la[;k = 15

 lajpuk dk vk;ru = 64  15  = 960 ?ku lseh-

djds ns[ksa

viuh iqLrd ds fdlh vk;rkdkj i"̀B dk {ks=Qy Kkr dhft,A vc iqLrd dh Å¡pkbZ
ekidj iqLrd dk vk;ru Kkr dhft,A vius Ldwy ds iqLrdky; dh vyekjh ds fdlh
[kkus (shelf) esa vkidh iqLrdksa tSlh vkdkj okyh fdruh iqLrdsa j[kh tk ldrh gSa\ D;k
vki fo|ky; esa izfrfnu lekpkj i= i<+rs gSa\ iqLrd ds LFkku ij fiNys dqN fnuksa ds
bdV~Bs fd, x, lekpkj i=ksa ds lkFk mi;qZDr xfrfof/k dj crkb, fd iqLrdky; dh
vyekjh fdrus fnuksa ds lekpkj i= ls Hkj tk;xh\
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iz'ukoyh & 15-1
1- ,d ?ku ds laiw.kZ ì"B dk {ks=Qy 1350 oxZ ehVj gS] rks bldk vk;ru Kkr dhft,\

2- ,d ?kukHk dk vk;ru 1200 ?ku lseh-  gSA bldh yEckbZ 15 lseh- vkSj pkSM+kbZ 10
lseh- gSA bldh Å¡pkbZ Kkr dhft,A

3- ,d ?kukdkj fMCcs dk laiw.kZ i"̀Bh; {ks=Qy fdruk gksxk ;fn&

(i) izR;sd Hkqtk dks nksxquk fd;k tk,\

(ii) izR;sd Hkqtk dks rhu xquk fd;k tk,\

(iii) izR;sd Hkqtk dks n xquk fd;k tk,\

4- fiz;adk ds ?kj ds lcls cM+s dejs ds Q'kZ dk ifjeki 250 ehVj gSA bl dejs ds pkjksa
nhokjksa dh iqrkbZ 10 #i;s izfr oxZ ehVj dh nj ls djkus ij 15000 #i;s [kpZ gksrs
gSa] rks dejs dh Å¡pkbZ fdruh gS\ ¼ladsr& pkjksa nhokjksa dk {ks=Qy ¾ ik'oZi"̀Bh;
{ks=Qy½

5- ,d ?kukdkj isVh ds dksj dh yEckbZ 10 lseh- gSA ,d nwljs ?kukHk ds vkdkj dh isVh
dh yEckbZ] pkSM+kbZ vkSj Å¡pkbZ] Øe'k% 12-5 lseh-] 10 lseh- vkSj 8 lseh- gSA

(i) fdl isVh dk ik'oZ i"̀Bh; {ks=Qy vf/kd gS vkSj fdruk vf/kd\

(ii) fdl isVh dk laiw.kZ i"̀Bh; {ks=Qy de gS vkSj fdruk de\

6- ,d xk¡o dh tula[;k 4000 gSA bl xk¡o esa jgus okys izR;sd O;fDr dks izfrfnu 150
yhVj ikuh dh vko';drk iM+rh gSA xk¡o esa ikuh dh ,d Vadh gS] ftldh yEckbZ]
pkSM+kbZ vkSj Å¡pkbZ Øe'k% 20 ehVj] 15 ehVj vkSj 6 ehVj gS ;fn bl Vadh dks iwjk
Hkj fn;k tk; rks xk¡o dh fdrus fnuksa dh ikuh dh vko';drk iwjh gks tk,xh\

¼ladsr & 1 ?ku ehVj = 1000 yhVj½

7- ,d 3 ehVj xgjh vkSj 40 ehVj pkSM+h unh 2 fdeh- izfr ?kaVs dh nj ls cg jgh gSA
D;k vki Kkr dj ldrs gSa fd ,d feuV esa unh dk fdruk ikuh leqnz esa fxj jgk
gS\

8- ,d ?kukHk dk laiw.kZ i"̀Bh; {ks=Qy 3328 oxZ ehVj gSA ;fn ?kukHk dh yEckbZ] pkSM+kbZ
rFkk Å¡pkbZ esa vuqikr 4 % 3 % 2 gks] rks ?kukHk dk vk;ru Kkr dhft,A

9- rhu ?ku ftuesa izR;sd dk vk;ru 125 ?ku lseh- gS] dks fdukjksa ls tksM+dj ,d ?kukHk
cuk;k x;kA bl izdkj cus ?kukHk ds laiw.kZ i"̀B dk {ks=Qy Kkr dhft,A

10- ,d tyk'k; ?kukHk ds vkdkj dk gS] bldh yackbZ 20 ehVj gSA ;fn tyk'k; esa ls
18 fdyksyhVj  ikuh fudky fy;k tk; rks ikuh dk Lrj 15 lseh- uhps pyk tkrk
gSA tyk'k; dh pkSM+kbZ Kkr dhft,A

¼ladsr& 1 fdyksyhVj ¾  1 ?ku ehVj½
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11- ,d [kqys eSnku esa 10 ehVj yach ,d nhokj dk fuekZ.k fd;k tkuk gSA nhokj dh
Å¡pkbZ 4 eh- vkSj eksVkbZ 24 lseh- gSA ;fn bl nhokj dks 24 lseh-  12 lseh- 
8 lseh- foekvksa okyh bZVksa ls cuk;k tkuk gS] rks blds fy, fdruh bZaVksa dh
vko';drk gksxh\

12- 8 ehVj yack 6 ehVj pkSM+k vkSj 3 ehVj xgjk ,d ?kukHkkdkj xM~<+k [kqnokus esa 30
#i;s izfr ?ku ehVj dh nj ls gksus okyk O;; Kkr dhft,A

13- fdlh xksnke dh eki 60 ehVj  25 ehVj  10 ehVj gSA bl
xksnke esa 1-5 ehVj  1-25 ehVj  0-5 ehVj dh eki okys ydM+h
ds fdrus vf/kdre ØsV (crate) j[ks tk ldrs gSa\

14- 12 lseh- Hkqtk okys ,d Bksl ?ku dks cjkcj vk;ru okys 8 ?kuksa esa
dkVk tkrk gSA u, ?ku dh Hkqtk D;k gksxh\ lkFk gh] bu nksuksa ?kuksa
ds i"̀Bh; {ks=Qy dk vuqikr Hkh Kkr dhft,A

15- eSjh vius fØlel o{̀k dks ydM+h ds ,d ?kukHkkdkj ckWDl ds vanj
j[kdj jaxhu dkxt ls <duk pkgrh gSA eSjh tkuuk pkgrh gS fd
mls fdruk dkxt [kjhnuk pkfg,A ;fn mi;qZDr ckWDl dh yackbZ] pkSM+kbZ vkSj
Å¡pkbZ Øe'k% 80 lseh-] 40 lseh- ,oa 20 lseh- gS] rks mls 40 lseh- Hkqtk okyh
dkxt dh fdruh oxkZdkj 'khVksa dh vko';drk gksxh\

geus lh[kk
1- ?ku ,d fu;fer le "kV~Qyd Bksl vk—fr gS ftlesa 4 ik'oZ Qyd vkSj 8 'kh"kZ gSaA

2- ;fn ?ku ds fdukjs dh yackbZ 'a' gSa] rc

?ku ds laiw.kZ i"̀B dk {ks=Qy ¾ 6a2

?ku ds ik'oZ i"̀B dk {ks=Qy ¾ 4a2

?ku dk vk;ru ¾ a3

3- ;fn ?kukHk dh yackbZ 'l'] pkSM+kbZ 'b' vkSj Å¡pkbZ 'h' gS rc

?kukHk dk laiw.kZ i"̀B dk {ks=Qy ¾ 2( )b bh lh 

?kukHk dk ik'oZ i"̀B dk {ks=Qy ¾ 2h (  + b)

?kukHk dk vk;ru ¾ bh
4- Bksl oLrq,¡ ftudk vk;ru vf/kd gksrk gS os vf/kd txg ?ksjrh gSaA



lkaf[;dh

bdkbZ & 7

STATISTICS

vkvks lkaf[;dh dk bfrgkl tkusa

Hkkjr esa izkphudky ls gh lkaf[;dh dk iz;ksx fd;k tkrk jgk gSA yxHkx 321 bZ-iw- ls 296 bZ-iw- ds vklikl dkSfVY; }kjk fyf[kr
xzaFk ̂ vFkZ'kkL=* esa vk¡dM+ksa ds laxzg dk o.kZu feyrk gSA bl xzaFk esa ekS;Zdkyhu 'kkldksa }kjk Ñf"k] xzkeh.k vkSj uxjh; tula[;k
vkSj vFkZO;oLFkk ds vk¡dM+s ,df=r djus ds laca/k esa foLrr̀ o.kZu fd;k x;k gSA vk¡dM+s ,df=r djus dh izfØ;k eqxy 'kkld
vdcj ds le; Hkh tkjh jgh] ftldk mYys[k 1596&1957 bZ- ds vklikl vcqy Qty us vius xzaFk ^vkbus&vdcjh* esa fd;k
gSA

fczfV'k dky esa] bZLV bf.M;k dEiuh dks vius [kkrksa dk ys[kk&tks[kk vkSj vius vf/kx̀fgr izns'kksa ds ckjsesa foLrr̀ tkudkjh
izkIr djus dh vko';drk eglwl gqbZA lu~1807 esa dEiuh us vius izkarksa esa losZ djk;kA bl losZ esa 60]000 oxZ ehy ds {ks= esa
jgus okys 1 djksM+ 50 yk[k yksxksa dks 'kkfey fd;k x;kA bldh fjiksVZ esa dbZ egRoiw.kZ fcanqvksa ij tkudkfj;k¡ 'kkfey Fkha] ftuesa
dqN izeq[k gS& izR;sd ftys dh HkkSxksfyd fLFkfr] fuokfl;ksa ds /keZ] jhfr&fjokt] ns'k dh izkÑfrd laink] eRL; ikyu] [ksrh dh
fLFkfr] m|ksxksa dh fLFkfrA lu~ 1848 esa ljdkjh vf/kdkjh ,- 'ksDlih;j us igyh tux.kuk fjiksVZ izLrqr dh] tks mÙkj&if'peh
izkar ds izR;sd ijxuk ¼ftyk½ ds {ks= vkSj jktLo ls lacaf/kr FkhA Hkkjr dh tula[;k ds foLrr̀ vk¡dM+s bdV~Bk djus dk igyk
O;ofLFkr iz;kl lu~ 1867 ls 1872 ds e/; fd;k x;kA loZizFke 1881 esa iwjs ns'k esa ,d lkFk tux.kuk gqbZ vkSj rc ls gh izR;sd
10 o"kZ esa iwjs ns'k esa tux.kuk dh tk jgh gSA

Lora=rk ds i'pkr~ ns'k ds vkfFkZd vkSj lkekftd fodkl ds fy, ,d mi;qDr lkaf[;dh <k¡ps dh vko';drk eglwl
dh xbZA izksQslj ih-lh- egkyuohl dks lu~ 1949 esa Hkkjr ljdkj ds dSfcusV ds izFke lkaf[;dh lykgdkj ¼Statistical Advisor½
fu;qDr fd;k x;kA Hkkjr esa lkaf[;dh ds fodkl esa budk ;ksxnku vfoLej.kh; gSA izksQslj egkyuohl Hkkjrh; lkaf[;dh laLFkku
¼Indian Statistical Institute½ ds laLFkkid lapkyd Fks] ftldh LFkkiuk dksydkrk esa 1932 esa dh xbZ FkhA bl laLFkku dks Hkkjrh;
laln }kjk 1959 esa jk"Vªh; egÙo dh laLFkk ?kksf"kr fd;k x;kA blds vykok 1949 esa dsanzh; lkaf[;dh laxBu ¼Central Statistical
Organisation½ dh LFkkiuk dh xbZA 20oha 'krkCnh ls vc rd lkaf[;dh dks fodflr djus dh fof/k;ksa] fl)karksa vkSj vuqiz;ksxksa ij
dk;Z gks jgs gSaA

,slk izrhr gksrk gS fd lkaf[;dh ds lekukFkhZ vaxzsth 'kCn 'Statistics' dh O;qRifÙk ySfVu Hkk"kk ds 'kCn 'Status' ls gqbZ
gS] ftldk vFkZ jktuhfrd jkT; ;k 'kklu gSA



16
vius thou esa ge tkus&vutkus vk¡dM+ksa dk mi;ksx djrs gSaA blesa ge vius iqjkus vuqHkoksa
ds vk/kkj ij tkudkjh dks O;ofLFkr dj mlls fu"d"kZ fudkyrs gSaA tSls& tqykbZ ds eghus
esa vkdk'k esa ckny gksa vkSj gok iwoZ ls vk jgh gks rks ge ;g dgrs gSa fd vkt ckfj'k gksxhA
blh rjg tks yksx ;k=k djrs gSa os tkurs gSa fd dqN jsyxkfM+;k¡ vDlj le; ij vkrh gaS
vkSj dqN vDlj nsj ls vkrh gSaA ge nky] pkoy] xsgw¡ vkfn [kjhnrs le; dqN fgLlk tkap
dj ;g r; dj ysrs gSa fd bls [kjhnuk mi;qDr gS ;k ughaA ge fØdsV ds [ksy esa ns[k ldrs
gSa fd fdl nj ls ju cus gSa vkSj fdl nj ls vkxs cukus gSa vkfnA gj jkst v[kckj esa
vfèkdre rkieku] U;wure rkieku] vkSlr vknzZrk] lw;ksZn;] lw;kZLr vkfn dk le; ns[krs gSaA
bu lHkh vk¡dM+ksa dks ns[kuk] le>uk o mlls fu"d"kZ fudky ikuk gesa csgrj fo'ys"k.k djus
esa enn djrk gSA

gj O;fDr] ifjokj] iapk;r] izns'k dh ljdkj] Hkkjr dh ljdkj o blh rjg gj <k¡pk
QSlys ysus o ;kstuk cukus ds fy;s vk¡dM+ksa dk mi;ksx djrk gSA ftrus csgrj <ax ls ge
vk¡dM+s ys ldsaxs] mUgsa fu;ksftr dj ldsaxs vkSj budk fo'ys"k.k dj ldsaxs mrus gh vPNs
gekjs fu.kZ; gksaxs o mudk fØ;kUo;u Hkh mruk gh csgrj gksxkA

vk¡dM+ksa dk laxzg.k ,oa izLrqrhdj.k (Data Collection and Representation)

eku yhft, vkidh d{kk esa 30 fo|kFkhZ gSa vkSj vkidks fuEu vk¡dM+s ,df=r djus dks fn,
tk,¡ rks ;s vki dSls djsaxs\

1- vkidh d{kk dss izR;sd fo|kFkhZ ds jDr lewg dh tkudkjhA

2- d{kk esa mu fo|kfFkZ;ksa dh la[;k tks iSny ;k vU; lk/kuksa ls fo|ky; vkrs gSa\

,d d{kk ds fo|kfFkZ;ksa us nks lewgksa esa ;g dk;Z 'kq: fd;kA izR;sd lewg us fo|kfFkZ;ksa
ds ikl tkdj muds jDr lewg o lk/ku ds ckjs esa iwNk vkSj lewg&1 us fuEu lkj.kh cukbZ&

lkj.kh&1
A B AB O

Rh+ Rh– Rh+ Rh– Rh+ Rh– Rh+ Rh–

AAAA AAA AAAA AAAA AAAA AAA AA AAA A

vk¡dM+k izca/ku o fo’ys"k.k
[Data Handling and Analysis]

bdkbZ & 
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lewg&2 us Hkh fuEu lkj.kh cukbZ&

lkj.kh&2
iSny lkbZfdy LdwVj cl vU;

AAAA  AA AAA AAAA AAAA AAAA AAA AA

ckjackjrk lkj.kh

lewg&1 us ,df=r fd, x, vk¡dM+ksa dks O;ofLFkr djus o Bhd rjg ls le>us ds fy,
lkj.kh&3 dh rjg fy[kk&

lkj.kh&3
jDr lewg x.kuk fpà ;k la[;kRed :i esa

feyku fpà ds :i esa
A+ AAAA 5
A– AAA 3
B+ AAAA AAAA 9
B– AAAA 4

AB+ AAA 3
AB– AA 2
O+ AAA 3
O– A 1
;k sx 30

bl lkj.kh esa x.kuk fpà
ds lkFk&lkFk la[;kRed
eku Hkh n'kkZ;k x;k gS] tSls
B+ ds lkeus fy[kh la[;k
9 crkrh gS fd bl d{kk esa
9 yksx ,sls gSa ftudk jDr
lewg B+ gS ,sls gh vU;
la[;k,¡ HkhA ;s la[;k,¡ vius
lkeus fy[ks jDr lewg dh
^ckjEckjrk* crkrh gSaA bl
izdkj cuh lkj.kh ckjEckjrk
lkj.kh dgykrh gSA lewg
us fQj bl lkj.kh dks
naMkys[k ds :i esa Hkh
n'kkZ;kA

0

1

2

3

4

5

6

7

8

9

10

A+ A– B+ B– AB+ AB– O+ O–

Y

X
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djds ns[ksa
 1- vc vki bl naMkys[k ls 5 fu"d"kZ fyf[k,A

 2- blh rjg lewg&2 ls feys vk¡dM+ksa dks Hkh naMkys[k ds :i esa izLrqr djsa\

 3- viuh d{kk ds fo|kfFkZ;ksa dh tuojh ekg dh mifLFkfr ds vk¡dM+ksa ls ckjEckjrk caVu
lkj.kh cukb, vkSj crkb,&
(i) fdl fnu mifLFkfr lokZf/kd jghA
(ii) fdl fnu lcls de mifLFkfr jghA (iii) dqN vkSj fu"d"kZ Hkh fy[ksa\

 4- vkidh d{kk ds fo|kfFkZ;ksa dks gkWdh] fØdsV] dcM~Mh] QqVcky] okWyhcky esa ls dkSulk
[ksy lcls vf/kd ilan gSA blds fy, vk¡dM+s bdV~Bs dhft,A ,d ckjEckjrk lkj.kh
cukdj bu iz'uksa ds gy <waf<+,&
(i) dkSulk [ksy d{kk esa lokZf/kd yksdfiz; gS\
(ii) dkSulk [ksy de Nk= ilan djrs gSa\

?kVrs&c<+rs Øe esa j[kuk

dHkh&dHkh gesa ,sls vk¡dM+s feyrs gSa ftuesa ckjEckjrk gks Hkh ldrh gS vkSj ugha HkhA ;fn
vk¡dM+ksa dh la[;k vf/kd u gks rks bUgsa ?kVrs&c<+rs Øe esa tekdj Hkh dqN fu"d"kZ fudkys
tk ldrs gSa] tSls&

fdlh d{kk ds 15 fo|kfFkZ;ksa us xf.kr fo"k; dh ijh{kk esa 100 esa ls fuEufyf[kr vad
izkIr fd,&

45] 35] 56] 22] 99] 71] 80] 63] 42] 36] 18] 77] 54] 82] 41

c<+rs Øe ¼vkjksgh Øe½ esa fy[kus ij&
18] 22] 35] 36] 41] 42] 45] 54] 56] 63] 71] 77] 80] 82] 99

?kVrs Øe ¼vojksgh Øe½ esa fy[kus ij&
99] 82] 80] 77] 71] 63] 56] 54] 45] 42] 41] 36] 35] 22] 18

vc vki crk ldrs gSa fd&
1- lcls vf/kd vkSj lcls de izkIrkad D;k gSa\ 2- budk varj fdruk gS\

vius lkfFk;ksa ls ppkZ djsa fd bu vk¡dM+ksa ls D;k dqN vkSj fu"d"kZ Hkh fudkys tk
ldrs gSa\

oxhZÑr ckjEckjrk lkj.kh

1- lekos'kh oxZ (Inclusive Class)

tc ladfyr vk¡dM+s vf/kd gksa vkSj muds U;wure o vf/kdre eku dk varj Hkh T;knk gks
rks mudh ckjEckjrk lkj.kh Hkh cgqr cM+h curh gSA ,slh fLFkfr esa ge ,d la[;k dh
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ckjEckjrk u fudkydj la[;kvksa ds NksVs&NksVs lewgksa dh ckjEckjrk fudkyrs gSaA ¼bu lewgksa
dks ge oxZ dgsaxs½A

mnkgj.k&1- 50 vksoj ds ,d fnolh; fØdsV eSp esa fdlh Vhe ds }kjk izR;sd vksoj esa
cuk, x, juksa dh la[;k fuEukuqlkj gSA

7] 8] 2] 5] 7] 12] 6] 20] 18] 9] 11] 5] 19] 10] 3] 6] 12] 8] 16] 0] 12] 7] 8] 11] 15]
13] 4] 7] 1] 22] 2] 17] 1] 6] 21] 4] 9] 15] 0] 5] 1] 9] 26] 10] 14] 3] 16] 2] 6] 8

bu vk¡dM+ksa ls ;fn igys dh rjg ckjEckjrk lkj.kh cukuh gks rks gesa ns[kuk iM+sxk
fd ̂,sls fdrus vksoj gSa ftuesa 'kwU; ju cuk\ ,sls fdrus vksoj gSa ftuesa ,d ju cuk\ vkfnA
,slk djrs gq, gesa 26 rd tkuk gksxk D;ksafd iwjs eSp esa ,d vksoj ,slk Hkh gS ftlesa 26 ju
cus gSaA lksfp, fdruh cM+h lkj.kh cusxh\

D;k ,slh fLFkfr esa ge bl rjg lksp ldrs gSa&

,sls fdrus vksoj gSa ftuesa 1&6 rd ju cus\ ,sls fdrus vksoj gS ftuesa 7&12 rd
ju cus\

blh rjg 13&18] 19&24] 25&30 rd ju vkfnA bu la[;k lewgksa dks ge oxZ
¼Class½ dgrs gSaA oxZ gekjh vko';drkuqlkj NksVs ;k cM+s gks ldrs gSaA bl mnkgj.k esa vki
¼1&4½] ¼5&8½] ¼9&12½ ;k ¼1&5½] ¼6&10½] ¼11&15½ ;k dksbZ vkSj oxZ Hkh pqu ldrs gSaA

bu oxksZa dh ckjEckjrk dSls ekywe djsa\

Åij crk, x, oxksZa esa dksbZ ,d izdkj dk oxZ pqusaA vc gj vksoj esa cus juksa dh
la[;k dks Øe'k% ns[ksaA ;g la[;k ftl oxZ esa vkrh gks mlesa ,d x.kuk fpà yxk,¡A ,slk
lHkh ipkl vksojksa dh ju la[;k ds fy, djsaA vkidks fuEu ckjEckjrk lkj.kh feysxh&

lkj.kh&4

juksa dh la[;k x.kuk fpà ¼Vsyh fpà½ vksojksa dh la[;k ¼ckjEckjrk½
0&4 AAAA AAAA AA 12
5&9 AAAA AAAA AAAA AAA 18

10&14 AAAA AAAA 09
15&19 AAAA AA 07
20&24 AAA 03
25&29 A 01

;ksx ¾ 50

,slh lkjf.k;ksa dk mi;ksx djrs le; ge dqN 'kCnksa dk mi;ksx djrs gSa tSls oxZ
varjky] oxZ dh fuEu lhek] mPp lhek] oxkZad¼e/; fcUnq½] lekos'kh oxZ] vlekos'kh oxZ vkfnA
vkb, bUgsa le>rs gSaA

Åij ds mnkgj.k esa 0&4] 5&9] 10&14 vkfn lHkh oxZ gSaA
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bl ckjEckjrk lkj.kh ds fdUgha nks oxksZa dks /;ku ls ns[ksaA vki ik,¡xs fd ,d oxZ
dh mPp lhek tgk¡ [kRe gksrh gS] vxys oxZ dh fuEu lhek mlds ckn 'kq: gksrh gS] ogha ls
ughaA vFkkZr~ fdlh oxZ dh mPp lhek vxys oxZ dh fuEu lhek ds cjkcj ugha gSA ,sls oxZ
lekos'kh oxZ dgykrs gSa] D;ksafd oxZ dh fuEu vkSj mPp lhek nksuksa mlh oxZ esa lekfgr
gksrh gSA oxZ 0&4 esa 0] 1] 2] 3] 4 ju cuus okys vksoj 'kkfey gSA ;kus 5 ifjfLFkfr;k¡A vr%
bl oxZ dk varjky 5 gSA blh izdkj 5&9 esa 5] 6] 7] 8] 9 ju okys vksoj 'kkfey gSa] ;gk¡
Hkh oxZ varjky 5 gSA vc nsf[k, tks igyk oxZ ¼0&4½ gS blesa fuEu lhek 0 rFkk mPp lhek
4 gSA blh rjg vki ns[ksaxs fd ckdh tks oxZ gS mudh fuEu lhek Øe'k% 5] 10] 15] ----- gS
vkSj mPp lhek Øe'k% 9] 14] 19] ---- gSA gj oxZ esa mPp o fuEu lhek dk varj 4 gSA

blh rjg oxZ 0&4 dk oxkZad ¼e/; fcUnq½ = 
0 4

2


 = 2

blh izdkj 5&9 dk oxkZad = 
5 9

2


 = 
14
2  = 7

blh izdkj vU; oxksZa dk oxkZad fudkyk tk ldrk gSA

vc uhps cuh ckjEckjrk lkj.kh dks nsf[k,A blesa O;fDr;ksa ds ,d lewg dh Å¡pkb;ksa
dks lekos'kh oxZ esa fy[kk x;k gS&

lkj.kh&5

oxkZUrjky 141&150 151&160 161&170 171&180 ;ksx
¼Å¡pkbZ lseh- esa½

ckjEckjrk 9 11 15 10 45

vc fuEu iz'uksa ij lkfFk;ksa ls ppkZ dhft,&

1- bl ckjEckjrk lkj.kh esa fdrus oxZ gSa\ 2- 180 fdl oxZ dh mPp lhek gS\

3- oxZ 151&160 dh fuEu lhek vkSj mPp lhek D;k gSa\

4- fdl oxZ dh ckjEckjrk lcls vf/kd gS\ 5- igys oxZ dh ckjEckjrk D;k gS\

6- ß171&180 oxZ dh ckjEckjrk 10 gSÞ( bl dFku dk D;k vFkZ gS\

7- D;k ;s oxZ lekos'kh gSa\ dkj.k lfgr mÙkj nsaA

,slh lkj.kh ls vkadM+s ljy ,oa laf{kIr :i esa gekjs lkeus vk tkrs gSa vkSj ge ,d
gh utj esa vkadM+ksa ds eq[; y{k.kksa dks ns[k ysrs gSaA bl izdkj dh lkj.kh dks oxhZdr̀
ckjEckjrk lkj.kh ¼grouped frequency distribution table½ dgk tkrk gSA

2- viothZ oxZ (Exclusive Class)

Åij nh xbZ lkj.kh&5 esa vkius ns[kk fd 141 ls 150 lseh- Å¡pkbZ okys O;fDr;ksa dh
la[;k 9 gSA 151 ls 160 lseh- Å¡pkbZ okys O;fDr;ksa dh la[;k 11 gSA ;fn bu lewgksa esa fdlh
O;fDr dh Å¡pkbZ 150 ls 151 lseh- ds chp ;kus 150-5 lseh- gks rks vki bls fdl oxZ esa j[krs\



296 xf.kr&9

,sls gh ;fn fdlh O;fDr dh Å¡pkbZ 160-4 ;k 160-6 lseh- gks rks mls fdl oxZ esa j[krs\

blds fy, gesa vius oxZ cukus ds rjhds ij fQj ls lkspuk gksxkA D;k ge ,slk dj
ldrs gSa fd tks ,d oxZ dh mPp lhek gks ogh vxys oxZ dh fuEu lhek Hkh gks] chp esa dksbZ
varj u NwVs\ tSls&

mnkgj.k&2- d{kk&9 ds cPpksa dk otu ukik x;kA izkIr vk¡dM+ksa dh ckjEckjrk lkj.kh bl
izdkj ls cuh&

oxZ ¼otu fdxzk- esa½ 30&33 33&36 36&39 39&42 42&45
ckjEckjrk ¼cPpksa dh la[;k½ 4 9 12 7 3

mnkgj.k&3- fdlh xk¡o ds lHkh ifjokjksa dh ekfld vk; fuEufyf[kr gS%&

oxZ ¼vk; #i;ksa esa½ 0&1000 1000&2000 2000&3000 3000&4000

ckjEckjrk ¼ifjokjksa dh la[;k½ 12 30 13 5

oxZ ds ;s mnkgj.k viothZ ;k vlekos'kh oxZ ¼Exclusive Class½ dgykrs gSaA
;gk¡ ,d leL;k vkrh gS& mnkgj.k&2 esa ;fn fdlh ifjokj dh vk; 2000 #ñ gS rks mls
fdl oxZ esa j[ksaxs] nwljs ;k rhljs oxZ esa\ ,sls gh mnkgj.k&1 esa ;fn fdlh cPps dk otu
Bhd 39 fdyksxzke gS rks mls fdl oxZ esa j[ksaxs\

,slh ifjfLFkfr esa ;g eku fy;k tkrk gS fd ;fn dksbZ eku fdlh oxZ dh mPp lhek
ds cjkcj gS rks mls vxys oxZ esa j[kk tk,xkA bl vk/kkj ij ;g dgk tk ldrk gS fd ftl
ifjokj dh vk; 2000 #ñ gS og oxZ&3 ¼2000&3000½ esa j[kk tk,xkA 39 fdyksxzke okys cPpksa
dh fxurh oxZ&4 ¼39&42½ esa dh tk,xhA

lekos'kh oxksZ a dks viothZ oxksZ a esa cnyuk

tc lekos'kh oxZ dks viothZ oxZ esa cnyk tkrk gS rc lekos'kh oxZ ds ,d oxZ dh mPp lhek
vkSj mlls Bhd vxys oxZ dh fuEu lhek ds vUrj ds vk/ks dks lHkh oxksZa dh fuEu lhek ls
?kVkrs gSa rFkk mPp lhek esa tksM+rs gSaA

lkj.kh&6

           lekos'kh oxZ viothZ oxZ
oxZ vUrjky ckjEckjrk oxZ vUrjky ckjEckjrk

6&10 8 5-5&10-5 8

11&15 11 10-5&15-5 11

16&20 10 15-5&20-5 10

21-&25 15 20-5&25-5 15

26&30 6 25-5&30-5 6
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tSls fd fuEu mnkgj.k esa igys oxZ dh mPp lhek 10 rFkk nwljs oxZ dh fuEu lhek
11 ds chp dk vUrj 1 gSA blds vk/ks ;kus  0-5 dks lHkh oxZ dh fuEu lhek ls ?kVk;k x;k
vkSj lHkh oxZ dh mPp lhek esa tksM+k x;k gSA vFkkZr igys oxZ dh fuEu lhek 5-5 rFkk mPp
lhek 10-5 gqbZA blh izdkj vafre oxZ dh fuEu lhek 25-5 rFkk mPp lhek 30-5 gqbZA ;gk¡
oxZ vUrjky 5 gh jgsxkA

djds ns[ksa
vc vki lkj.kh&5 ds lekos'kh oxZ dks viothZ oxZ esa cnfy, vkSj 150-5 lseh-]
160-8 lseh- yackbZ ds nks yksxksa dks mi;qDr oxZ esa tksfM+,A

mnkgj.k&4- fdlh forj.k ds oxkZad 104] 114] 124] 134] 144] 154] rFkk 164 gSA oxZ dk
vkdkj rFkk oxZ dh lhek Kkr dhft,A

gy % oxZ dk vkdkj nks lehiorhZ oxksZa ds oxkZadksa dk varj gksrk gS]

blfy, oxZ dk vkdkj ¾  114&104¾10

gesa vkdkj 10 ds oxZ pkfg, ftuds Øekuqlkj oxZ ds e/; fcUnq 104] 114] 124] 134]
144] 154 rFkk 164 gSA

 izFke oxZ dh fuEulhek  
10104 99
2

    
 

   izFke oxZ dh mPp lhek 
10104 109
2

    
 

blh izdkj vU; oxZ dh oxZ lhek,¡ fuEukuqlkj gksaxhA

99&109] 109&119] 119&129] 129&139] 139&149] 149&159] 159&169

iz'ukoyh & 16-1
1- fuEufyf[kr 'kCnksa dk vFkZ le>kb,A

oxkZUrj] oxZ dk vkdkj] oxkZad] oxZ dh vkof̀Ùk] oxZ lhek,¡

2- lekos'kh oxZ ,oa viothZ oxZ esa vUrj crkb,A

3- ekSle foHkkx }kjk fnYyh ds fy, vxLr ekg dk vf/kdre rkieku fuEukuqlkj fn;k
x;k gSA bu vk¡dM+ksa ls ckjackjrk lkj.kh cukb,A

32-5] 33-3] 33-8] 31-0] 28-6] 33-9] 33-3] 32-4] 30-4] 32-6] 34-7] 34-9] 31-6] 35-2]
33-3] 33-3] 36-4] 36-6] 37-0] 34-5] 32-5] 31-4] 34-4] 33-6] 37-3] 37-5] 36-9] 37-0]
36-3] 36-9] 36-9-
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4- 40 f'k{kdksa dh muds vkokl ls dk;ZLFky dh nwfj;k¡ ¼fdyksehVj esa½ fuEukuqlkj gSaA
7] 9] 5] 3] 7] 8] 10] 20] 3] 5] 11] 25] 15] 12] 7] 13] 18] 12] 11] 3
12] 6] 12] 14] 7] 2] 9] 15] 6] 15] 17] 2] 16] 32] 19] 10] 12] 17] 18] 11
oxZ eki 5 okyh ckjEckjrk caVu lkj.kh cukb,A

5-   dk eku n'keyo ds 50 oas LFkku rd uhps fn;k x;k gS
3-14159265358979323846264338327950288419716939937510

(i) n'keyo fcUnq ds ckn 0 ls 9 rd vkus okys vadksa dh ,d ckjackjrk lkj.kh
cukb,A

(ii) lcls de ckj vkus okyk vad dkSulk gS\

(iii) lcls vf/kd ckj vkus okyk vad dkSulk gS vkSj blls D;k fu"d"kZ fudyrk gS\

6- ,d xk¡o ds 40 [ksrksa esa izfr gsDVs;j /kku mRiknu ¼fDoaVy esa½ fuEukuqlkj gSA ,d
ckjackjrk caVu lkj.kh cukb;sA
31] 20] 25] 18] 28] 20] 18] 26] 15] 12] 25] 16] 30] 20] 22] 24] 45] 28] 30] 16]
30] 40] 20] 30] 20] 30] 28] 47] 40] 35] 28]45] 20] 35] 32] 18] 20] 26] 23] 16]

vki bl ckjackjrk caVu lkj.kh ls D;k&D;k fu"d"kZ fudky ldrs gSa] fyf[k,A

7- 40 cPpksa ls ;g iwNk x;k fd fiNys lIrkg mUgksaus fdrus ?kaVksa rd Vh-oh- izksxzke
ns[ksA izkIr ifj.kke ;s jgs%&

1] 5] 6] 2] 7] 4] 10] 12] 5] 8] 10] 12] 36] 22] 6] 15] 3] 1] 2] 4] 21] 16] 17]
13] 14] 2] 7] 9] 23] 26] 31] 33] 5] 35] 25] 26] 29] 30] 9] 31

(i) oxZ eki 5 okyh ckjEckjrk lkj.kh cukb,A
(ii) izFke oxkZUrj dh fuEu lhek fyf[k,A
(iii) pkSFks oxkZUrj dh oxZ lhek crkb,A
(iv) lkrosa oxkZUrj dk oxkZad crkb,A
(v) fdrus cPpksa us ml lIrkg esa 20 ;k vf/kd ?kaVksa rd Vsyhfotu ns[kkA

vk¡dM+ksa dk vkys[kh; fu:i.k

,d dgkor gS fd ß,d fp= gtkj 'kCnksa ls Hkh mRre gksrk gSAÞ izk;% vyx&vyx vk¡dM+ksa
dh rqyukvksa dks vkys[k dh lgk;rk ls vPNh rjg ls n'kkZ;k tk ldrk gSA ;gk¡ ge
fuEufyf[kr vkys[kh; fu:i.k djsaxsA

(i) vk;r fp= ¼Histograms½
(ii) vkof̀Ùk ¼ckjackjrk½ cgqHkqt ¼Frequency polygons½
(iii) lap;h vkof̀Ùk oØ ¼rksj.k½ ¼Cumulative frequency curve or ogive½
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vk;r fp= (Histrogram)

vkof̀Ùk forj.k ds vkys[kh; fu:i.k dh ;g ljy ,oa mÙke fof/k gSA bls cukrs le; oxZ
vUrjky ¼Lora= pj½ dks X&v{k ,oa vkof̀Ùk;ksa ¼vkfJr pj½ dks Y&v{k ij iznf'kZr djrs gaSA
bl fof/k esa izR;sd oxZ vUrjky ds Åij vkof̀Ùk;ksa ds cjkcj Å¡pkbZ dk vk;r cukrs gSaA vr%
vk;rksa dh ,d J̀a[kyk lh fn[kkbZ nsrh gSA bu vk;rksa ds {ks=Qy mudh laxr ckjEckjrkvksa
ds lekuqikrh gksrs gSaA

mnkgj.k&5- fdlh d{kk ds 16 fo|kfFkZ;ksa }kjk ijh{kk esa izkIr
fd, x, vad fuEukuqlkj gaS%&

izkIrkad fo|kfFkZ;ksa dh la[;k ¼vko`fÙk½

10&20 1

20&30 4

30&40 3

40&50 2

50&60 6

bu vk¡dM+ksa ds fy, ,d vk;r fp= [khafp,A

gy % ge vk;r fp= [khapus ds fy, fuEu pj.kksa dk vuqlj.k djrs gSa&

pj.k&1 ,d vkys[k dkxt ¼xzkQisij½ ij nks ykafcd js[kk,¡ [khafp, rFkk mUgsa X&v{k
vkSj Y&v{k }kjk fu:fir dhft,A

pj.k&2 {kSfrt v{k ds vuqfn'k] ge oxZ ¼izkIrkad½ dks iznf'kZr djsaxsA ;gk¡ geus 1 lseh-
esa 1 oxZ dks fn[kk;k gSA

pj.k&3 m/okZ/kj v{k ij ckjEckjrkvksa ¼fo|kfFkZ;ksa dh la[;k½ dks fu:fir djsaxsA blds
fy, mi;qDr Ldsy ¼;gk¡ 1 fo|kFkhZ ¾ 1 lseh-½ fy;k gSA

;g vHkh"V vk;r fp= gSA

vleku oxZ varjky ds fy, vk;r fp=
vc ge ,d vyx fLFkfr ij fopkj djrs gSa ;gk¡ ,d d{kk esa foKku fo"k;

esa 100 vadksa esa ls fo|kfFkZ;ksa ds izkIrkad fuEukuqlkj gSa%&

lkj.kh&7

vad 0&20 20&30 30&40 40&50 50&60 60&70 70 vkSj
mlls vf/kd

fo|kfFkZ;ksa dh la[;k 08 10 12 10 09 11 09
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nh xbZ lkj.kh ls Li"V gS] fd 20 ls de
vad ikus okys fo|kfFkZ;ksa dh la[;k 8 ,oa 70 vkSj
mlls vfèkd vad ikus okys fo|kfFkZ;ksa dh la[;k
9 gSA ;gk¡ vk¡dM+s fofHkUu eki okys oxZ vUrjky
esa fn, x, gSaA izFke oxZ vUrjky dh eki 20]
vafre dh 30 rFkk 'ks"k varjky dh 10 gSaA vc
dksbZ fo|kFkhZ bl lkj.kh dk vk;r fp= fuEukuqlkj
cukrk gSA D;k ;g vk;r fp= Bhd gS\

;gk¡ oxZ varjky vleku gS rks gesa vk;r
fp= cukrs le; mUgsa leku oxZ varjky esa
cnyuk iM+sxk] tSls& izFke oxZ gsrq

tc oxZ varjky 20 gS rks vk;r dh yEckbZ
8 gS

 oxZ varjky 10 gS rks vk;r dh yEckbZ

8 10
20

   4

blh izdkj vafre vk;r dk oxZ varjky 30

gSA rks vk;r dh yackbZ ¾ 
9   10  3
30

 

gksxh o 'ks"k oxZ dk varjky 10 gh gS rks gesa dksbZ
ifjorZu djus dh vko';drk ugha gSA vr% ge
fdlh Hkh vk;r dh yackbZ fuEu rjhds ls cny
ldrs gSa&

vk;r dh yackbZ

¾               ×ckjackjrk
oxZ dh pkSM+kbZ

oxZ dh 
U;wure pkSM+kbZ

bl izdkj gesa izR;sd fLFkfr esa 10 oxZ
vUrjky ij vk;r dh yEckbZ izkIr gqbZA vr%
ifjofrZr yEckbZ okyk lgh vk;r fp= fuEukuqlkj
gksxkA
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cgqyd fu/kkZj.k dh fcUnq js[kh; fof/k
(Graphical method to Locate Mode)

vk;r fp= ds ek/;e ls vlekos'kh ¼viothZ oxZ½ ds vk¡dM+ksa ds
fy;s cgqyd dk fu/kkZj.k Hkh fd;k tkrk gS] tSls&

lkj.kh&8

oxZ vko`fRr

0&10 3

10&20 5

20&30 7

30&40 4

40&50 3

50&60 1

pj.k&1 fn, x, vk¡dM+ksa ls vk;r fp= cukb,A

pj.k&2 lcls vf/kd Å¡pkbZ okys vk;r dks cgqyd oxZ dk vk;r ekuk tkrk gSA

cgqyd oxZ ds vk;r ds Åijh ck;sa dksus dks mlds vxys vk;r ds ck;sa dksus
ls feykb,] blh izdkj cgqyd oxZ ds vk;r ds Åijh nk;sa dksus dks blls igys
vk;r ds Åijh nk;sa dksus ls feykb,A

pj.k&3 % pj.k&2 esa n'kkZ, x, nksuksa feyku js[kk,¡ ftl fcanq ij dVrh gSa] ml fcanq ls
X&v{k ij yac [khafp,A

pj.k&4 % yac js[kk] X&v{k dks ftl fcanq ij feyrh gS og cgqyd dk eku gksrk gSA ;gk¡
;g eku 24 izkIr gks jgk gSA vr% vk¡dM+ksa ds cgqyd dk eku 24 gksxkA

vko`fÙk cgqHkqt ¼Frequency Polygon½

,d oxhZdr̀ ckjackjrk ¼vkof̀Ùk½ caVu dks vkys[k :i ls fu:fir djus dh
,d vU; fof/k vkof̀Ùk cgqHkqt gSA vko`fÙk cgqHkqt dh jpuk ds fy, izR;sd
oxkZUrj ij vk;r fp= cuk;k tkrk gS vkSj vk;r dh Åijh Hkqtk ds e/;
fcanqvksa dks ljy js[kkvksa }kjk feyk fn;k tkrk gSA blesa vusd Hkqtk,¡ gksrh
gSa blh dkj.k bls vkof̀Ùk cgqHkqt dgrs gSaA vkof̀Ùk cgqHkqt nks izdkj ls cuk,
tkrs gSaA

1- vkof̀Ùk vk;r fp= dh lgk;rk ls ¼By Histogram½

2- izR;{k fof/k ¼Direct Method½
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1- vko`fÙk vk;r fp= dh lgk;rk ls vkof̀Ùk cgqHkqt cukuk
   ¼Constructing Frequency Polygon by Histogram)½

lkj.kh&9

oxZ 5&10 10&15 15&20 20&25 25&30

vko`fÙk 2 5 7 4 3

bl fof/k esa fuEu pj.k gSa&

pj.k&1 loZizFke vkof̀Ùk forj.k ls vk;r fp= cukb,A

pj.k&2 izR;sd vk;r ds mijh Hkkx ds eè; fcanq Øe'k%
B, C, D, E, F vafdr dhft,A ljy js[kkvksa dh
lgk;rk ls eè;fcanqvksa dks Øe'k% feykb,A

pj.k&3 vc X&v{k ij vk;r fp= ds nksuksa vksj
,d&,d dfYir oxZ yhft, vkSj muds e/;
fcanqvksa dks iwoZ izkIr eè; fcanqvksa ls tksfM+,A
;gk¡ igyk oxZ 5&10 gS vr% blls igys vkus
okyk dfYir oxZ ¼0&5½ dk e/; fcUnq  ¼2-5½
gksxk blh izdkj vafre oxZ 25&30 gS blds ckn
vkus okyk dfYir oxZ 30&35 dk e/;fcUnq ¼32-
5½ gksxkA ABCDEFG vHkh"V vkof̀Ùk cgqHkqt
gSA

lkspsa ,oa ppkZ djsa
vkof̀Ùk cgqHkqt dk {ks=Qy o vk;r fp= dk {ks=Qy cjkcj gksrk gS D;ksa\ ¼ladsr % lokZaxle
f=Hkqt ds xq.kksa dk iz;ksx djsa½

2- izR;{k fof/k }kjk vkof̀Ùk cgqHkqt cukuk ¼Constructing Frequency Polygon by
Direct Method½

lkj.kh&10

oxZ 5&10 10&15 15&20 20&25 25&30

vko`fÙk 2  5  7  4  3
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bl fof/k esa fuEu pj.k gSa&

pj.k&1 loZizFke izR;sd oxkZUrjksa ds e/; fcanq Kkr dhft,A

oxZ vko `fÙk e/; fcanq

5&10 2 7-5

10&15 5 12-5

15&20 7 17-5

20&25 4 22-5

25&30 3 27-5

pj.k&2 X&v{k esa bu e/; fcanqvksa ,oa Y&v{k esa budh
vkof̀Ùk;ksa dks vafdr dhft,

pj.k&3 izR;sd e/; fcanq ds laxr vkof̀Ùk;ksa dks xzkQ ij
iznf'kZr dhft,A BCDEF fcanq feysaxsA

pj.k&4 izFke oxZ ds igys dkYifud oxZ 0&5 ds e/; fcanq 2-5 dks X&v{k ij iznf'kZr
dhft,A ¼fcanq A½A blh rjg vafre oxZ ds ckn ,d vkSj dkYifud oxZ 30&35
ds e/; fcanq 32-5 dks X&v{k ij iznf'kZr dhft, ¼fcanq G½A bUgsa X&v{k ij ysus
dk vFkZ gS] budh ckjackjrk,¡ 'kwU; gSaA

pj.k&5 vkof̀Ùk;ksa ds vafdr fcanqvksa dks ljy js[kk ls feykb,A

pj.k&6 bl izdkj cuh vkÑfÙk ABCDEFG vkof̀Ùk cgqHkqt dgykrh gSA

uksV%& vkof̀Ùk cgqHkqt }kjk ewY; of̀) ,oa fxjkoV dk Li"V ladsr feyrk gSA blds ek/;e
ls oxZ ds fdlh Hkh eku ds fy, vkof̀Ùk dk vuqeku yxk;k tk ldrk gSA tSls
X&v{k esa 15 ds fy, vkof̀Ùk dk eku 6 gksxkA

vk;r fp= ,oa vko`fÙk cgqHkqt esa varj (Difference Between
Histogram and Frequency Polygon)

       vk;r fp=  vko`fÙk cgqHkqt

1- vk;r fp= dsoy vkof̀Ùk dks n.Mksa 1- vkof̀Ùk cgqHkqt vf/kd mi;ksxh gS
}kjk iznf'kZr djrk gSA ;g vk¡dM+ksa esa ewY; of̀) ,oa fxjkoV dk

2- vkof̀Ùk;ksa dks iwjs oxkZaraj esa QSyk Hkh ladsr nsrk gSA blesa vkof̀Ùk dks
gqvk ekuk tkrk gSA cgqHkqt ds :i esa iznf'kZr fd;k tkrk gSA

3- bldh jpuk leku vkSj vleku oxZ 2- fdlh oxZ dh lHkh vkof̀Ùk;ksa dks ml oxZ
pkSM+kbZ ds fy, dh tk ldrh gSA ds e/; fcanq ij dsafnzr ekuk tkrk gSA

3- dsoy leku oxZ pkSM+kbZ ds fy, cuk;k
tkrk gSA
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vkstkbo vFkok lap;h vko`fÙk oØ ¼Ogive or Cumulative
Frequency Curve½

lkaf[;dh esa oxZ vkSj mlds laxr lap;h vkof̀Ùk ds ys[kk&fp= dk izn'kZu lap;h vkof̀Ùk oØ
;k vkstkbo dgykrk gSA ftl izdkj vkof̀Ùk cgqHkqt dk ys[kkfp= cuk;k tkrk gS mlh izdkj
lap;h vkof̀Ùk oØ dk Hkh ys[kk fp= cuk;k tkrk gSA

lap;h vkof̀Ùk oØ cukus dh nks fof/k;k¡ gSa&

1- Þls deß fof/k 2- ÞvkSj vf/kdß fof/k

1- ßls de fof/kÞ%& fdlh oxZ dh lap;h vkof̀Ùk] ml oxZ dh vkof̀Ùk vkSj ml oxZ ls igys
ds lHkh oxksZa dh vkof̀Ùk;ksa dk ;ksxQy gksrk gSA

vc fuEu lkj.kh ds vk/kkj ij Þls deß lap;h vkof̀Ùk oØ cukus dk iz;kl djsa&
lkj.kh&11

oxZ 0&5 5&10 10&15 15&20 20&25

vko`fÙk 4 15 10 12 09

gy % Þls deß dh lap;h vkof̀Ùk

oxZ vko `fÙk lap;h vko`fÙk

0 ls de 0 0
5 ls de 4 4
10 ls de 15 19¾¼15$4½
15 ls de 10 29¾¼10$15$4½
20 ls de 12 41¾¼12$10$15$4½
25 ls de 9 50¾¼9$12$10$15$4½

2- ÞvkSj vf/kdÞ fof/k%& fdlh oxZ dh lap;h vkof̀Ùk] ml oxZ dh vkof̀Ùk vkSj mlds ckn
ds lHkh oxksZa dh vkof̀Ùk;ksa dk ;ksxQy gksrk gSA

vc bls fuEu lkj.kh ds vk/kkj ij ÞvkSj vf/kdß lap;h vkof̀Ùk oØ
cukrs gSaA

oxZ lap;h vko`fÙk

0 vkSj vf/kd 50¾¼4$15$10$12$9$0½
5 vkSj vf/kd 46¾¼15$10$12$9$0½
10 vkSj vf/kd 31¾¼10$12$9$0½
15 vkSj vf/kd 21¾¼12$9$0½
20 vkSj vf/kd 09¾¼9$0½
25 vkSj vf/kd 0
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lap;h vko`fÙk oØ ;k vkstkbo dk egÙo

lap;h vkof̀Ùk oØ ;k vkstkbo dk mi;ksx vk¡dM+ksa ds v/;;u esa dbZ txgksa ij gksrk gS]
tSls&

1- tc vk¡dM+ksa ds v/;;u esa ,d fn, gq, ewY; ls de ;k vf/kd Kkr djuk gksA

2- vkstkbo dk iz;ksx rqyukRed v/;;u ds fy, fd;k tkrk gSA

3- vkstkbo dk iz;ksx dsanzh; izof̀Ùk ds eki tSls& ekf/;dk] prqFkZd] 'kred vkfn dh
x.kuk esa fd;k tkrk gSA

4- fof'k"V lap;h vkof̀Ùk esa pj dk dkSulk ewY; 'kkfey gS] og Hkh Kkr fd;k tk ldrk
gSA

iz'ukoyh & 16-2

1 fuEu esa ls lgh fodYi dk p;u dhft,A

(i) ,d lekos'kh Js.kh esa&

a) nksuksa lhek,¡ vyx&vyx oxZ varjky esa 'kkfey gksrh gSA

b) nksuksa lhek,¡ ,d gh oxZ varjky esa gksrh gSaA

c) nksuksa lhek,¡ fdl oxZ esa gksxh] dqN fuf'pr ugha gksrk gSA

d) buesa ls dksbZ ughaA

(ii) lap;h ckjEckjrk lkj.kh ds fy, fof/k gS&

a) ls de b) vkSj vf/kd

c) mDr nksuksa d) buesa ls dksbZ ughaA

(iii) vk;r fp= ds ek/;e ls Kkr fd;k tk ldrk gS&

a) cgqyd b) ekf/;dk

c) ek/; d) buesa ls dksbZ ughaA

(iv) lap;h vkof̀Ùk oØ ls Kkr fd;k tk ldrk gS&

a) cgqyd b) ekf/;dk

c) ek/; d) buesa ls dksbZ ughaA

(v) vk;r fp= ij vk;r dh pkSM+kbZ fuHkZj djrh gS&

a) oxZ dh eki ij b) oxZ dh la[;k ij

c) vkof̀Ùk dh la[;k ij d) mijksDr lHkh ij
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2- 25 Nk=ksa esa ls izR;sd }kjk ,d iz'u dks gy djus esa fy;k x;k le; ¼lsd.M esa½
bl izdkj gS&

16] 20] 26] 27] 28] 30] 33] 37] 38] 40] 42] 43] 46] 46] 46] 48] 49] 50] 53] 58] 59]
60] 64] 52] 20

(i) 10 lsd.M oxkZarj ysdj bu vk¡dM+ksa ds fy, ,d ckjackjrk lkj.kh cukb,A

(ii) bl vkof̀Ùk forj.k dks n'kkZus ds fy, ,d vkof̀Ùk vk;r fp= cukb,A

(iii) vk;r fp= dh lgk;rk ls vkof̀Ùk cgqHkqt cukb,A

3- fdlh ikS/ks ds 30 ifÙk;ksa dh yackbZ feyhehVj esa fuEu lkj.kh esa nh xbZ gS&

ifÙk;ksa dh yackbZ 111&120 121&130 131&140 141&150 151&160 161&170
¼feyhehVj esa½

ifÙk;ksa dh la[;k 3 5 7 9 4 2

(i) vkof̀Ùk forj.k dks n'kkZus ds fy, ,d vk;r fp= cukb,A
¼ladsr& oxZ varjky dks lrr~ dhft,A½

(ii) izR;{k fof/k ls vkof̀Ùk cgqHkqt cuk,¡\
(iii) fdl varjky ds ifÙk;ksa dh la[;k vf/kd gksxh\

4 ,d fØdsV eSp esa nks Vheksa A vkSj B }kjk 10 vksoj ¼60 ckWy½ esa cuk, x, ju
fuEukuqlkj gSa%&

xsanksa dh la[;k Vhe&A Vhe&B

1&6 3 6

7&12 2 6

13&18 7 1

19&24 8 10

25&30 3 6

31&36 8 5

37&42 5 3

43&48 11 4

49&54 6 7

55&60 2 11

mi;qZDr vk¡dM+ksa ls ,d gh xzkQ isij ij vkof̀Ùk cgqHkqt cukb,A

¼ladsr& loZizFke oxZ varjky dks lrr~ dhft,½



vk¡dM+k izca/ku o fo'ys"k.k 307

5- 100 Nk=ksa ds izkIrkadksa dk vkof̀Ùk forj.k fuEukuqlkj gS&

izkIrkad 0&10 10&20 20&30 30&40 40&50 50&60 ;ksx

Nk= la[;k 7 10 23 51 6 3 100

mi;qZDr vk¡dM+ksa ls laap;h vkof̀Ùk oØ cukb,A

6- fuEu ds fy, ckjackjrk lkj.kh ,oa lap;h ckjackjrk lkj.kh cukb,A

vad Nk= la[;k

10 ls de 3

20 ls de 8

30 ls de 12

40 ls de 19

50 ls de 31

60 ls de 42

70 ls de 60

7- d{kk 9oha ds nks lewgksa dh tk¡p ijh{kk esa izkIrkadksa dk forj.k fuEukuqlkj gS&

oxkZUrj lewg&A lewg&B

50&52 4 8

47&49 10 9

44&46 15 10

41&43 18 14

38&40 20 12

35&37 12 17

32&34 13 22

;k sx 92 92

,d gh xzkQ isij ij izR;sd lewg ds fy, ,d vkof̀Ùk cgqHkqt cukb,A

geus lh[kk
1- izkjfEHkd :i ls mÌs'; fo'ks"k dks ysdj ,df=r fd, x, izs{k.k vk¡dM+s dgykrs gSaA

2- tc izs{k.kksa dh la[;k vf/kd gksrh gS rks mudh ckjEckjrkvksa dks Kkr djus ds fy,
ge feyku fpàkas dk iz;ksx djrs gSaA
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3- fn, gq, vk¡dM+ksa esa dksbZ fo'ks"k izs{k.k ftruh ckj vkrk gS ml la[;k dks izs{k.k dh
ckjackjrk dgrs gSaA

4- vk¡dM+ksa ds fofHkUu izs{k.kksa dh ckjackjrkvksa dks n'kkZus okyh lkj.kh ckjackjrk caVu
lkj.kh ;k ckjackjrk lkj.kh dgykrh gSA

5- tc izs{k.kksa dh la[;k cgqr vf/kd gksrh gS rks ge vk¡dM+ksa dks lewgksa esa laxfBr djrs
gSa] ftUgsa oxZ dgrs gSaA bl izdkj izkIr vk¡dM+s oxhZdr̀ vk¡dM+s dgykrs gSaA

6- vk;r fp= oxhZdr̀ vk¡dM+ksa dk ,d vkys[kh; fu:i.k gksrk gS ftlesa izR;sd oxZ ds
fy, ,d vk;r [khapk tkrk gS] tgk¡ X&v{k esa oxZ varjky ,oa Y&v{k esa ÅapkbZ
laxr ckjackjrk ls fu/kkZfjr dh tkrh gSA

7- oxZ ds e/; fcanq dks X&v{k rFkk vkof̀Ùk;ksa dks Y&v{k esa ysdj cuk;k x;k cgqHkqt]
vkof̀Ùk cgqHkqt dgykrk gSA

8- fn;s x, vk¡dM+ksa ds fy, fdlh fo'ks"k oxkZUrj dh fuEu lhek ds cjkcj ;k mlls
vfèkd fujh{k.kksa dh dqy la[;k gksus ij vojksgh lap;h ckjEckjrk feysxhA

9- lewgc) ckjEckjrk caVu esa ;fn oxkZUrj fHkUu gS rks lksiku vkys[k esa ckjEckjrk
?kuRo ds vk/kkj ij vk;rksa dh jpuk djuh gksxhA

ckjEckjrk ?kuRo ¾ ¾                       ×Js.kh dh ckjEckjrk
oxZ dh yackbZ

vk¡dM+ksa dh U;wure Js.kh

10- leku vk¡dM+ksa dk ckjEckjrk cgqHkqt vkSj lap;h vkys[k dk {ks=Qy leku gksrk gSA



mÙkjekyk

[Answer Key]

iz'ukoyh & 1-1
1- lgh tksM+h 2- ¼1½ [ka  ¼2½ 1053

Hkkjrhd`".krhFkZ & oSfnd xf.kr 3- vk;ZHkV] vk;ZHkVh;
ojkgfefgj & iap fl)kar 4- chtxf.kr
czg~exqIr & czg~eLQqV fl)kar 5- 16
HkkLdjkpk;Z & fl)kar f'kjksef.k
vk;ZHkV & vk;ZHkVh;

iz'ukoyh & 1-2

2- 6] 2] 7] 9] 7] 3] 1] 2] 4] 4] 3- 2] 3] 5] 7

iz'ukoyh & 1-3
1- 736 2- 2288 3- 3404 4- 3025

5- 39483 6- 96048 7- 311472 8- 367836

iz'ukoyh & 1-4
1- 5643 2- 43775622 3- 86913 4- 34499655

5- 432 6- 9447543

iz'ukoyh & 1-5
1- 221 2- 616 3- 1224 4- 9009 5- 1225

6- 2016 7- 5616 8- 9021 9- 11024 10- 11025
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11- 42021 12- 164025 13- 255016 14- 366021 15- 497024

16- 819025 17- 38021 18- 87016 19- 156016 20- 245025

iz'ukoyh & 1-6
1- 169 2- 10608 3- 11130 4- 9212

5- 12444 6- 10272 7- 1016048 8- 972052 9- 1013968-

iz'ukoyh & 1-7
225] 625] 1225] 2025] 3025] 5625] 7225] 9025] 11025] 13225-

iz'ukoyh & 1-8
¼1½ 1156 ¼2½ 361 ¼3½ 2916 ¼4½ 4096 ¼5½ 8464-

iz'ukoyh & 1-9
114] 196] 10404] 11025] 11664] 8836] 992016

iz'ukoyh & 1-10
¼1½ 97       ¼2½ 87      ¼3½ 91      ¼4½ 57

iz'ukoyh & 1-11
(1) 4x2 + 21x + 5 (2) 12x2 + 18xy + 6y2 (3) x2 – 9y2

(4) x2 + 4x + 16 (5) x4 + 5x3 + 11x2 + 11x + 4
(6) 6x4 + 17x2y – 2x2 + 12y2 – y – 20

iz'ukoyh & 2-1
1- (i) 1 (ii) 'kwU;      (iii) 'kwU; ¼uksV%& (i) o (iii) ds dbZ mnkgj.k gks ldrs gSa½

2-
25 26 27, ,
4 4 4 3-

25 26 27 28 29, , , ,
42 42 42 42 42
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4-
33 34 35, ,
48 48 48 5-

4 3 2 8 9, , ...... ,
5 5 5 5 5

  
 ds chp dh dksbZ Hkh

pkj la[;k,¡

6-
21 35...............
40 40  ds chp dh dksbZ Hkh rhu la[;k,¡A

7- 0

-1-2 1 2

1
3

2
3

3
3

4
3

5
3

6
3

7
3

1
3

2
3

3
3

4
3

5
3

6
3

7
3

8- (i) 25.2  ¼lkar n'keyo½ (ii) 20.9375 ¼lkar n'keyo½
(iii) 3.14285714....¼vlkar vkorhZ½ (iv) –39.33...¼vlkar vkorhZ½

9- (i)
53

100 (ii)
8 4
5 (iii)

421
4 (iv)

184
25

10- (i)
70
99 (ii)

277
33 (iii)

5 6 3
1 8 0 (iv)

5120
999

iz'ukoyh & 2-2

1- (i) 18 3 (ii) 3 7

2- 7 2 5 3- 3 7 8 5

4- (i) 1 (ii) 20 (iii) 7 3 6 (iv)    10 2 21

5- (i)
5

5
(ii)

6
3

(iii)
7

1

6- (i)
13 4;
11 11

a b  (ii) 4, 1a b 

7. (i) 20 + 3 3 (ii) 16 – 3 8. 6

iz'ukoyh & 3-1

1- (i) 32 (ii) 81 (iii) 16
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2- (i) 8 (ii) 625 (iii) –9765625

3- (i) 128t3 (ii) &1

5- (i) 8.5210&12 (ii) 8.021015 (iii) 4.196 1010

6- (i) 0.00000502 (ii) 0.00000007 (iii) 1000010000

7- (i) 710&6 eh- (ii) 1.2756107 (iii) 810&2 eh-

iz'ukoyh & 3-2
1- (i) 4 (ii) 3 (iii) 5

2- (i) 529 (ii) 1,331 (iii) 441 (iv)
1

15

3- (i)
4
325

9
    

(ii)
1
313

2
    

(iii)
1
3 (iv) 243

4- (i) 9 3512 64 81  (ii) 34 625 343 100 

(iii) 5 3243 216 64  (iv) 7 34128 256 1000 

5- (i) dj.kh (ii) ugha (iii) dj.kh

(iv) ugha (v) dj.kh

iz'ukoyh & 4-1
1- (i) cgqin gS] D;ksafd pj dh ?kkr iw.kZ la[;k gSA

(ii) cgqin ugha gS] D;ksafd 
3z
z

  dks fy[kasxs 13z z

vFkkZr~ z dh ?kkr iw.kZ la[;k ugha gSA

(iii) cgqin ugha gS( D;ksafd 2 3y y   dks fy[ksaxs 
1
2 2 3y y 

vFkkZr~ y dh ?kkr 
1
2  gS tks fd iw.kZ la[;k ugha gSA

(iv) cgqin gS] D;ksafd pj dh ?kkr iw.kZ la[;k gSA
(v) cgqin gS] D;ksafd pj dh ?kkr iw.kZ la[;k gSA

2- (i) 5 (ii) 3 (iii) &5 (iv)
1
2 (v)

1
4
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3- (i)
1 , 5
5 (ii) 2, 7 (iii) 0, 2

4- (i) x4 + 3, 3x4 + 4 vkfn (ii) y6 + 3y + 3, t6 + 3t &5 vkfn
(iii) 3x5, z5, 11z5 vkfn

5- (i) 3 (ii) 9 (iii) 4
(iv) 3 (v) 1 (vi) 0

6- vpj (vi), (x), (xii) jSf[kd  (iv), (ix), (xi)
f}?kkrh; (iii), (vii), (viii) f=?kkrh; (i), (ii), (v)

iz'ukoyh & 4-2
1- (i) &2 (ii) 4 (iii) &56

2- (i) 2, 3, 36, 119 (ii) &1, 0, 3, 8

(iii)
1 4 7 16, , ,
3 3 3 3 (iv) 1, 0, 9, 28 (v) 2, 1, 4, 5

3- (i) gk¡ (ii) gk¡ (iii) ugha (iv) gk¡
(v) ugha (vi) gk¡ (vii) gk¡

4- (i) &6 (ii) 6 (iii) 0 (iv) 0 (v)  
d

c


(vi) 2 (vii) &
3
2 (viii) 5 (ix)

4
3

iz'ukoyh & 4-3
1- (i) 5x2 + 5x + 6     (ii)   3p3 + 8p2 & 7p + 11     (iii)   2x3 + 7x2 - 8x - 1

2- (i) 4y2 + 9y ?kkr 2  (ii) &r2 + 4r + 17 ?kkr 2

(iii) 3x3 + 4x2 + 8 ?kkr 3

3- (i) 7t3 & 4t2 + 5t  (ii)   &4p3 + 7p2 + 8p & 12 (iii) 7z3 & 10z2 + 9z + 17
4- 2x4 + 2x3 & 3x2 + 11x + 4 5- 5

6- &x3 + 4x2 & x & 2 7- &u7 + 4u6 & 4u2 & u & 6

8- &3y2 & y + 1 9- &t3 & 2t & 11

10- (i) 21x3 + 34x2 + 11x + 4     (ii) 15x5 & 45x4 + 36x3 & 18x2 + 12x

(iii) p7 & 5p5 + p4 + 3p3 &5p2 + 3

11- 2x6 + 14x4 + 3x3 & 21x & 9 12- 5
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iz'ukoyh & 5-1
1- (i) x + (x + 1) = 11 (ii) 2y + y  = 30 (iii) 2z + 2z + z = 40

(iv) 2 [(w + 3) + w]  = 15 (v) 2x + 3x + 4x = 18

2- (i) x = 3 (ii)
23
5

p  (iii) x = 2

(iv)
1
9

t  (v) z = 1 (vi)
2
7

x 

3. (i) fdlh la[;k esa 3 tksM+us ij 27 izkIr gksrk gSA

(ii) Lusgk dh mez] jktho dh mez dh vk/kh gS rFkk nksuksa dh mez dk ;ksx 18 gSA

(iii) fdlh la[;k esa 2 tksM+us ds i'pkr~] mlh la[;k esa Hkkx nsus ij 30 izkIr gksrk
gSA

4- (i)
6

5


(ii) k = 4  (iii) p = 5

(iv)
68
25

x  (v)
7
5

m  (vi) t = 2

(vii)
27
10

x  (viii)
35
33

x  (ix) y = &8

iz'ukoyh & 5-2
1- 6 ehVj 2- 15 lseh-] 10 lseh- 3- 35º, 50º, 95º

4- 3] 5] 7 5- 20 lseh- 6- 35

7- 28 o 20 o"kZ 8- 15 9- 80] 120

10-  180] 185] 190 11- jksfgr ¾ 39 o"kZ] iznhi ¾ 17 o"kZ

12- 22 fd-eh-@?kaVk

iz'ukoyh & 6-1
1- (i) A = 6, B = 9 (ii) X = 5, Y = 6

(iii) L = 0, M=1, N = 8 (iv) Z = 5
(v) X = 1, Y = 4 (vi) P = 4, Q = 7
(vii) M = 7, L = 4



mÙkjekyk 315

iz'ukoyh & 6-2
1. 5 ds xq.kt = 9560, 205, 800, 10 ds xq.kt = 9560, 800

2- 1] 4] 7 3- P ¾ 0 ;k 5

4- A, B  ds lHkh tksM+s ftuds fy, A + B = 9 ;k 18 gks tcfd 0   A, B9

5. (i) gk¡ (ii) ugha (iii) gk¡ (iv) gk¡

6- (i) gk¡ (ii) ugha (iii) gk¡ (iv) gk¡
7- (i) gk¡ (ii) gk¡ (iii) gk¡ (iv) ugha

iz'ukoyh & 7-1
1- 15800 #i;s 2- 2 % 3 3- 190 #i;s vkSj 20%

4- 8050 #i;s 5- 139100 #i;s 6- 1900 #i;s

7- leku 8- (i) 210 #i;s (ii) 157.50  #i;s

9- 5000 #i;s 10- 9500 #i;s

iz'ukoyh & 7-2
1- (i) p- C;kt ¾ 3248-70 #i;s] feJ/ku ¾ 10248-70 #i;s

(ii) p- C;kt ¾ 1590 #i;s] feJ/ku ¾ 7840 #i;s

(iii) p- C;kt ¾ 2522 #i;s] feJ/ku ¾ 18522 #i;s

2- jkf'k ¾ 175616 #i;s] C;kt dh jkf'k ¾ 50616 #i;s

3- 16125 #i;s 4- 3-15 #i;s 5- 80 #i;s

6- 374-59 #i;s 7- 741-90 #i;s 8- 544-69 #i;s

9- 30250 #i;s 10- 609 #i;s 11- 6000 #i;s

12- 16000 #i;s 13- 4% 14- 5%

15- 3 o"kZ 16-
11
2  o"kZ 17- 16000 #i;s

iz'ukoyh & 7-3
1- 33-80 #i;s 2- 33-8% 3- 673-11 #i;s

4- 8302-075 #i;s 5- 639-35 #i;s 6- 6250 #i;s

7- 4840 #i;s 8- 1313-30 #i;s 9- 12696 #i;s
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iz'ukoyh & 8-1

1- (i)
4 4 4sin , cos , tan
5 5 3

A C A  

(ii)
5 5 5sin , cos , tan

13 13 12
A C A  

(iii)
12 12 12sin , cos , tan
13 13 5

A C A  

(iv)
12 12 12sin , cos , tan
15 15 9

A C A  

iz'ukoyh & 8-2

1- (i)  
3 4 4 5 5sin , cos , cot , sec , cos
5 5 3 4 3

ec         

(ii)  
12 5 12 13 13cos , tan , cot , sec , cos
13 12 5 12 5

ec         

(iii)  
2 2 2 2 1 3sin , tan , cot , sec 3, cos

3 1 2 2 2 2
ec         

(iv)  
1 1sin ,cos , tan 1, sec 2, cos 2
2 2

ec         

(v)  
4 3 4 3 5sin ,cos , tan , cot , sec
5 5 3 4 3

A A A A A    

(vi)  
3 1 1 2sin ,cos , tan 3, cot , sec

2 2 3 3
co    

(vii)  
1 3 1 10sin , cos , tan , cot 3, sec

3 310 10
A A A A A    

2-
420
841 3-

22
45 4-

8
31

5-
2 2

3
]

1 33 ,
2 2 2 2

 6- 1 7- 7 8-
1
2
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iz'ukoyh & 8-3
1- (i) c (ii) c

2- (i)  
3 1

2 2


(ii)  
2 2
3
   ;k 

62
3

  ;k 
6 6

3


(iii)  3

(iv) 
1

2 3
(v)  4 (vi)  

3
2

(vii)  
1
3 (viii)  

3
2

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

iz'ukoyh & 8-4
1- 45º 2- 60º 3- 30º 4- 30º

5- 60º 6- 0º 7- 60º 8- 60º

9- 60º 10- 0º 11- 30º

iz'ukoyh & 9-1
1- x = 130º, y = 50º

2- 30ºQOT  ,oa izfrorhZ 250ºROT 

3- z = 126º

5- a + b = c + d ,d ljy js[kk ij gksaxs rHkh 
360º 180º

2
  gksxk

7- 122ºABY  ] izfrorhZ 302ºYBX 

iz'ukoyh & 9-2
1- (i) x = 36º , y = 108º

(ii) x = 29º , y = 87º
(iii) x = 95º , y = 35º

2- x = 126º 3- 126ºAGE  ] 36ºGEF  ] 54ºFGE 

4- 60º 5- x = 50º , y = 77º 6- 80ºx  ] 100ºy 

7- (i) x = 59º ,  y = 60º (ii) x = 40º ,  y = 40º

(iii) x = 18º ,  y = 60º (iv) x = 20º ,  y = 63º
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8- (i) 140º (ii) 100º (iii) 250º

10- niZ.k ls Vdjkdj ABC BCD   ,dkUrj dks.k cukrh gS vr% AB CD

iz'ukoyh & 9-3
1- 17ºACB  , 129ºABC  , 51ºDBC 

2- (i) x = 40º, y = 70º (ii) x = 50º, y = 20º

(iii) x = 51º, y = 35º (iv) x = 30º, y = 75º

3- 1 60º  4- 65ºPRQ    5- 32ºOZY  ] 121ºYOZ 

6- 92ºDCE    7- 60ºSQT    8- x = 53º ,   y = 37º

iz'ukoyh & 10-1
1- b 2- b 3- c 4- b 5- c

6- (i) R.H.S. (ii) SAS (iii) ASA

(iv) AAS (v) SSS

7- 25 8- 160 ehVj (SSS lokZaxlerk fu;e)

9- gk¡ ¼;g ,d vk;rkdkj vk—fr gS ,oa vk;r esa vkeus&lkeus dh Hkqtk leku gksrh
gS½A

10- ABC o ACD ls BC = AD vkSj AB = CD

rks AC = CA ¼mHk;fu"B Hkqtk½

ABC ACD 

iz'ukoyh & 10-2
1- (iii) 2- (i) 3- (iv) 4- (iii) 5- (iii)

6- 30º 7- 23°] U;wudks.k f=Hkqt

8- ABC o DEF ls

BC = EF, ,B E C F   

ABC DEF 

9- ABD o ABC ls

AD = BC, ,A B AB BA   

ABD ABC 

,BD AC ABD BAC   
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iz'ukoyh & 10-3
1- B A  AO BO  ------ ¼1½

C D  OD OC  ------ ¼2½

lehdj.k ¼1½ $ ¼2½

AO OD BO OC   

AD BC

2- x y  

180º , 180ºPMN x PNM y     

PNM PMN  ¼cM+s dks.k ds lkeus dh Hkqtk cM+h gksrh gS½

PM NP 

3- PQ PR

PRQ PQR 

QRS RQS 

SQ SR

4- PQR PRQ 

PQS PRQ 

PS PQ 

iz'ukoyh & 11-1
2- ljy js[kk AB o CD ds fcanq P o R ij cuus okys dks.k 180º dk v)Zd 90º gksxkA

vr% lEeq[k dks.k leku gSa tks ,d vk;r cukrk gSaA

3- (i) ,dkUrj dks.k (ii) ABCD ,d lekUrj prqHkZqt gSA

4- 90ºP Q  

DP QB

AB DC

APB CQD 

iz'ukoyh & 14-1
1- 110 lseh- 2- 55-44 oxZ lseh- 3- 616 oxZ eh-
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4- 1100 ehVj 5- 9 ehVj 6- 168 ehVj

7 44]785-71 #i;s 8- 25-6 lseh-] 269-5 oxZ lseh-

9-  = 60° 10- 42 2  lseh-

iz'ukoyh & 15-1
1- 3375 ?ku ehVj 2- 8 lseh-

3- (i) 4 xquk (ii) 9 xquk (iii) n  n xquk ;k n2 xquk

4- 6 ehVj

5- (i)  ?kukdkj isVh dk] 40 oxZ lseh- (ii) ?kukdkj isVh dk] 10 oxZ lseh-

6- 3 fnu 7- 4000 ?ku lseh- 8- 12288 ?ku ehVj
9- 350 oxZ lseh- 10- 6 ehVj 11- 4167 bZaVs

12- 4320 #i;s 13- 16000    14-   6 lseh-] 4 % 1 15- 7 'khV

iz'ukoyh&16-1
1- oxkZUrj & oxZ dk vUrj

oxZ dk vkdkj & nks lehiorhZ oxksZa ds oxkZadks dk vUrj
oxkZad & oxZ dk e/; fcanw
oxZ dh vko`fÙk & ckjEckjrk
oxZ lhek,¡ & fdlh oxZ dh mPp o fuEu lhek] oxZ dh lhek,¡ gksrh gSA

2- lekos'kh oxZ & fdlh oxZ dh mPp lhek vxys oxZ dh fuEu lhek ds cjkcj u gksA
viothZ oxZ & fdlh oxZ dh mPp lhek vxys oxZ dh fuEu lhek Hkh gksA

3- vf/kdre  rkieku    x.kuk fpg~u  ckjEckjrk
¼ekg vxLr½

28-5 & 29-5 A 1
29-5 & 30-5 A 1
30-5 & 31-5 AA 2
31-5 & 32-5 AA 2
32-5 & 33-5 AAAA AA 7
33-5 & 34-5 AAAA 4
34-5 & 35-5 AAAA 4
35-5 & 36-5 AA 2
36-5 & 37-5 AAAA AA 7
37-5 & 38-5 A 1
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4- nwjh ¼fd-eh- esa½ x.kuk fpg~u ckjEckjrk

0 & 5 AAAA 5
5 & 10 AAAA AAAA A 11
10 & 15 AAAA AAAA AA 12
15 & 20 AAAA AAAA 9
20 & 25 A 1
25 & 30 A 1
30 & 35 A 1

5-(i) vad x.kuk fpg~u ckjEckjrk
0 AA 2
1 AAAA 5
2 AAAA 5
3 AAAA AAA 8
4 AAAA 4
5 AAAA 5
6 AAAA 4
7 AAAA 4
8 AAAA 5
9 AAAA AAA 8

  (ii) 'kwU;    (iii) 3 o 9

6- mRiknu 10&15 15&20 20&25 25&30 30&35 35&40 40&45 45&50
¼fDo- esa½
ckjEckjrk 1 7 10 8 7 2 2 3

7-(i) Vh-oh- dk;ZØe x.kuk fpg~u ckjEckjrk
ds ?kaVs

0 & 5 AAAA AAA 8
5 & 10 AAAA AAAA 10
10 & 15 AAAA A 6
15 & 20 AAA 3
20 & 25 AAA 3
25 & 30 AAAA 4
30 & 35 AAAA 4
35 & 40 AA 2

(ii)  0 (iii)  15-20 (iv)  32.5 (v)  13
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iz'ukoyh&16-2
1- (i) b (ii) c (iii) c

(iv) b (v) a

2-(i)   le; ¼lSd.M esa½   ckjEckjrk

15 & 25 3

25 & 35 5

35 & 45 5

45 & 55 8

55 & 65 4

(ii) vkof̀Ùk vk;r
(iii) vkof̀Ùk cgqHkqt


E

0

1

2

3

4

5

6

7

8

15 25 35 45 55 65 75
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