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v keq[ k

jk"Vªh;  i kB~; p; kZ dh : i js[ kk (2005)  l q>krh gS fd cPpksa ds LowQyh t hou dks ckgj ds t hou  
l s t ksM+k t kuk pkfg, A ; g fl ¼kar fdrkch Kku dh ml  fojkl r ds foi jhr gS ft l ds i zHkkoo' k

gekjh O; oLFkk vkt  rd LowQy vkSj ?kj ds chp varjky cuk,  gq,  gSA ubZ jk"Vªh;  i kB~; p; kZ i j
vkèkkfjr i kB~; Øe vkSj i kB~; i qLrdsa bl  cqfu; knh fopkj i j vey djus dk i z; kl  gSaA bl  i z; kl  esa
gj fo"k;  dks ,d eT+kcwr nhokj l s ?ksj nsus vkSj t kudkjh dks jVk nsus dh i zòfÙk dk fojks/  ' kkfey gSA
vk' kk gS fd ; s dne gesa jk"Vªh;  f' k{kk uhfr (1986) esa of.kZr cky&osaQfær O; oLFkk dh fn' kk esa dki +Qh
nwj rd ys t k, ¡xsA

bl  i z; Ru dh l i Qyrk vc bl  ckr i j fuHkZj gS fd LowQyksa ds i zkpk; Z vkSj vè; ki d cPpksa
dks dYi uk' khy xfrfof/ ; ksa vkSj l okyksa dh enn l s l h[ kus vkSj l h[ kus ds nkSjku v i us vuqHko i j
fopkj djus dk vol j nsrs gSaA gesa ; g ekuuk gksxk fd ; fn t xg] l e;  vkSj vkt +knh nh t k,  rks
cPps cM+ksa }kjk l kSai h xbZ l wpuk&l kexzh l s t qM+dj vkSj t w>dj u,  Kku dk l t̀ u djrs gSaA f' k{kk
ds fofo/  l k/ uksa o l zksrksa dh vusn[ kh fd,  t kus dk i zeq[ k dkj.k i kB~; i qLrd dks i jh{kk dk
, dek=k vk/ kj cukus dh i zòfÙk gSA l t Zuk vkSj i gy dks fodfl r djus ds fy,  t +: jh gS fd ge
cPpksa dks l h[ kus dh i zfØ; k esa i wjk Hkkxhnkj ekusa vkSj cuk, ¡] mUgsa Kku dh fu/ kZfjr [ kqjkd dk xzkgd
ekuuk NksM+ nsaA

; s mn~ns' ;  LowQy dh nSfud ft +anxh vkSj dk; Z' kSyh esa dki +Qh i sQjcny dh ek¡x djrs gSaA nSfud
l e; &l kj.kh esa yphyki u mruk gh t +: jh gS ft ruk okf"kZd dSysaMj osQ vey esa pqLrh] ft l l s
f' k{k.k osQ fy,  fu; r fnuksa dh l a[ ; k gdhdr cu l dsA f' k{k.k vkSj ewY; kadu dh fof/ ; k¡ Hkh bl
ckr dks r;  djsaxh fd ; g i kB~; i qLrd LowQy esa cPpksa osQ t hou dks ekufl d ncko rFkk cksfj; r
dh t xg [ kq' kh dk vuqHko djus esa fdruh i zHkkoh fl ¼ gksrh gSA cks> dh l eL; k l s fui Vus osQ
fy,  i kB~; Øe fuekZrkvksa us fofHkUu pj.kksa esa Kku dk i qufuZ/ kZj.k djrs l e;  cPpkas ds euksfoKku
, oa vè; ki u osQ fy,  mi yC/  l e;  dk è; ku j[ kus dh i gys l s v f/ d l psr dksf' k' k dh gSA bl
dksf' k' k dks vkSj xgjkus ds ; Ru esa ; g i kB~; i qLrd l ksp&fopkj vkSj foLe; ] NksVs l ewgksa esa ckrphr
, oa cgl  vkSj gkFk l s dh t kus okyh xfrfof/ ; ksa dks i zkFkfedrk nsrh gSA
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, u-l h-bZ-vkj-Vh- bl  i qLrd dh jpuk osQ fy,  cukbZ xbZ i kB~; i qLrd fuekZ.k l fefr ds i fjJe
ds fy,  ÑrKrk O; Dr djrh gSA i fj"kn~ foKku , oa xf.kr ds l ykgdkj l ewg osQ vè; {k i zksi +Qsl j
t ; ar fo".kq ukjyhdj vkSj bl  i qLrd dh eq[ ;  l ykgdkj bafnjk xk¡/ h jk"Vªh;  eqDr fo' ofo| ky;
dh i zksi+sQl j i h- fl aDys; j , oa y[ kuÅ fo' ofo| ky;  osQ i woZ i zksi+sQl j t h-i h- nhf{kr dh fo' ks"k
vkHkkjh gSA bl  i kB~; i qLrd osQ fodkl  esa dbZ f' k{kdksa us ; ksxnku fn; k_ bl  ; ksxnku dks l aHko cukus
osQ fy,  ge muds i zkpk; ks± osQ vkHkkjh gSaA ge mu l Hkh l aLFkkvksa vkSj l axBuksa osQ i zfr ÑrK gSa ft Ugksaus
v i us l al k/ uksa] l kexzh rFkk l g; ksfx; ksa dh enn ysus esa gesa mnkjrki woZd l g; ksx fn; kA ge fo' ks"k
: i  l s ekè; fed , oa mPprj f' k{kk foHkkx] ekuo l al k/ u fodkl  ea=kky;  }kjk i zksi+sQl j è.kky ehjh
vkSj i zksi+sQl j t h- i h- ns' ki kaMs dh vè; {krk esa xfBr jk"Vªh;  fujh{k.k l fefr }kjk i znÙk cgqewY;  l e;
, oa ; ksxnku ds fy,  Hkh ÑrK gSaA O; oLFkkxr l q/ kjksa vkSj v i us i zdk' kuksa esa fujarj fu[ kkj ykus ds
i zfr l efi Zr , u-l h-bZ-vkj-Vh- fVIi f.k; ksa o l q>koksa dk Lokxr djsxh ft ul s Hkkoh l a' kks/ uksa esa enn
yh t k l osQA

u; h fnYyh funs' kd

20 uoacj 2006 jk"Vªh;  ' kSf{kd vuql a/ ku vkSj i zf' k{k.k i fj"kn~
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i zLrkouk

dks Bkjh vk; ksx osQ xBu osQ l e;  l s gh vusd l fefr; k¡ fo| ky; &i kB~; Øe dks
f' k{kkfFkZ; ksa osQ fy,  vFkZi w.kZ vkSj jkspd cukus osQ fy,  u; h&u; h fof/ ; ksa dk i rk yxkrh vk

jgh gSA o"kks± osQ fodfl r Kku osQ vk/ kj i j ĵk"Vªh;  i kB~; p; kZ : i js[ kk* ( ,u-l h-, i Q-)  dks
vfre : i  2005 esa fn; k x; kA bl  i z; kl  esa l jdkj us xf.kr osQ f' k{k.k l s l acaf/ r , d ĵk"Vªh;  i Qksdl
l ewg* dk xBu fd; kA 2005 esa t kjh dh xbZ jk"Vªh;  i Qksdl  l ewg us vi uh fji ksVZ esa xf.kr osQ vè; ki u
vkSj v f/ xeu dks v f/ d mÙke cukus osQ fy,  , d jpukRed ǹf"Vdks.k i zLrqr fd; kA

bl  ǹf"Vdks.k dk l kj ; gh gS fd LowQy esa i zos' k i kus l s i gys gh cPps ft l  xf.kr dks v i us
i fjos' k esa i z; ksx djrs jgrs gSa] ml l s os LokHkkfod : i  l s i fjfpr gks t krs gSaA i kB~; Øe] f' k{k.k]
ǹf"Vdks.k] i kB~; i qLrdksa bR; kfn dk fuekZ.k bl  Kku osQ vk/ kj i j bl  i zdkj gksuk pkfg,  ft l l s fd
cPps xf.kr dk vkuan mBk l dsa vkSj ; g l e> l osaQ fd xf.kr l w=kksa vkSj dyu&fofèk; ksa  dks ykxw
djus osQ {ks=k dh v i s{kk dgha v f/ d roZQ nsus dh , d fof/  gSA fo| kfFkZ; ksa vkSj vè; ki dksa dks
pkfg,  fd os xf.kr dks , d LokHkkfod vkSj v i us vkl  i kl  l s t qM+h ?kVukvkas osQ : i  esa l e>us
dk i z; kl  djsaA xf.kr i <+krs l e;  gekjk è; ku fo' ks"khdj.k vkSj O; ki dhdj.k djus dh ; ksX; rk
fodfl r djus] vFkZi w.kZ l eL; kvksa dks i zLrqr , oa gy djus] i zfr: i ksa vkSj l aca/ ksa dks ns[ kus vkSj
xf.krh;  mi i fÙk dk roZQl axr fparu dks ykxw djus dh vksj osaQfær djs vkSj mi jksDr l Hkh dk; Z , sl s
okrkoj.k esa djsa ft l esa cPps xf.kr dks , d cks> u l e>saA

bl h n' kZu dks è; ku esa j[ kdj d{kk 1 l s ysdj d{kk 12 rd osQ xf.kr dk i kB~; Øe fodfl r
fd; k x; k vkSj ft l s i kB~; i qLrd fodkl  l fefr us i kB~; i qLrd esa i zLrqr djus dk i z; kl  fd; k gSA
fo' ks"k : i  l s i kB~; i qLrd rS; kj djrs l e;  eksVs rkSj i j fuEufyf[ kr ekxZfunsZ' kksa dks è; ku esa
j[ kk x; k gSA

 i qLrd dh i Bu&l kexzh cPps }kjk i gys l s i <+h xbZ i Bu&l kexzh vkSj ml osQ vuqHkoksa l s
l acaf/ r gksA

 ' kCn l eL; kvksa l fgr bl  i qLrd dh Hkk"kk Li "V] l jy vkSj v l afnX/  gksuh pkfg, A
 cPpksa osQ i fjos' k esa mi fLFkr fLFkfr; ksa dh l gk; rk l s l adYi ukvksa@i zØeksa l s i fjfpr djkuk

pkfg,A
 i zR; sd l adYi uk@i zØe osQ fy,  fHkUu&fHkUu i zdkj osQ vusd mnkgj.k vkSj i z' u nsus pkfg, A

bl l s ; g l qfuf' pr gks t krk gS fd vyx&vyx l anHkZ esa cPps ckj&ckj l adYi uk@i zØe
dk i z; ksx dj l dsaA ; gk¡ v̂usd* dk i z; ksx l hfer vFkZ esa fd; k x; k gS vkSj bruk Hkh u
gks fd og cPpksa osQ fy,  cks> c<+k nsA

a
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 cPpksa dks l eL; kvksa osQ fofHkUu gyksa dks ns[ kus vkSj mUgsa i zkIr djus osQ fy,  i zksRl kfgr
dhft , A

 t gk¡ rd l aHko gks l ds cPpksa dks i z; qDr i fj.kkeksa dk i z; ksx djus osQ fy,  i zsfjr dhft , A
 l Hkh mi i fÙk; ksa dks vuqns' kkRed fof/  l s i zLrqr djuk pkfg,  ft l l s fd f' k{kkFkhZ fn,  x,

rdks± osQ i zokg dks ns[ k l osQA gekjk eq[ ;  è; ku mu mi i fÙk; ksa i j gksuk pkfg,  t gk¡ y?kq vkSj
Li "V rdZ xf.krh;  fparu vkSj roZQ.k dks i zcy cuk nsrk gSA

 t c dHkh l aHko gks] , d l s v f/ d mi i fÙk; k¡ nh t kuh pkfg, A
 f' k{kkFkhZ dks v i us roZQ O; Dr djus dh Li "V , oa rk£OkQd fof/  fodfl r djus esa l gk; rk

nsus osQ fy,  i z; qDr mi i fÙk; ksa vkSj gyksa dk i z; ksx ekè; e osQ : i  esa djuk pkfg, A
 l Hkh T; kferh;  jpukvksa osQ l kFk jpuk dk fo' ys"k.k vkSj ykxw fd,  t kus okys pj.kksa dh

mi i fÙk Hkh gksuh pkfg, A rnuql kj jpuk, ¡ djrs l e;  cPpksa dks ; gh l c djus osQ fy,
i zf' kf{kr djuk pkfg, A

 bl osQ fy,  vusd LFkkuksa i j , sl s fdLl s&dgkfu; k¡] fp=k] dkVZwu vkSj , sfrgkfl d fVIi f.k; k¡
nsuh pkfg,  t ks cPpksa osQ fy,  i <+kbZ dks v f/ d jkspd cuk nsA

 vf/ d v fHk#fp j[ kus okys f' k{kkfFkZ; ksa osQ fy,  oSdfYi d i z' ukofy; ksa dks l fEefyr djuk
pkfg,  i jarq ; s i z' u i jh{kk dh ǹf"V l s ugha gksus pkfg, A

 l Hkh i z' ukofy; ksa dh mÙkjekyk nhft ,  vkSj mu i z' uksa osQ gy@l aosQr nhft ,  ft udh cPpksa
dks vko' ; drk gksA

 t c dHkh l aHko gks] l aoS/ kfud ekuksa dks l apfjr djuk pkfg, A
bl  i kB~; i qLrd dk vè; ; u djrs l e;  vki  ; g ns[ ksaxs fd i kB~; i qLrd fodkl  l fefr us bu

rF; ksa dks è; ku esa j[ kk gSA fo' ks"k : i  l s bl  i qLrd osQ l t̀ u l s cPpksa dks xf.kr osQ vUos"k.k osQ
fy,  LFkku mi yC/  djkus vkSj xf.krh;  : i  esa roZQ nsus dh ; ksX; rk fodfl r djus dks è; ku esa
j[ kdj fd; k x; k gSA l kFk gh bl  i qLrd esa nks i fjf' k"Vµxf.kr esa mi i fÙk; k¡ vkSj xf.krh;  fun' kZu
fn,  x,  gSaA bUgsa bl  i qLrd esa mu cPpksa osQ fy,  j[ kk x; k gS] t ks buosQ i Bu esa #fp j[ krs gksa]
vkSj bl  l e;  bl dk LFkku osQoy , sfPNd i Bu osQ fy,  gh gSA l e;  varjky esa bu fo"k; ksa dks
eq[ ;  i kB~; Øe esa l fEefyr fd; k t k l drk gSA

i gys dh Hkk¡ fr ; g i kB~; i qLrd Hkh , d l kewfgd i z; kl  gSA fi Qj Hkh] bl  ckj Vhe osQ ckjs
esa , d v i zkf; d ckr ; g jgh gS fd fofHkUu i zdkj osQ LowQyksa osQ vè; ki dksa dks bl  i qLrd osQ
fodkl  osQ i zR; sd pj.k i j bl dk v fHkUu vax cuk; k x; k gSA gekjk ; g fo' okl  gS fd f' k{kd
v i uh fo' ks"k d{kkvksa osQ cPpksa dh #fp osQ vuql kj mnkgj.k vkSj i z' u nsdj bl  i zØe esa yxkrkj
v i uk ; ksxnku nsrs jgsaxsA var esa ge ; g vk' kk djrs gSa fd bl  i kB~; i qLrd esa l q/ kj ykus osQ fy,
vè; ki d vkSj f' k{kkFkhZ , u-l h-bZ-vkj-Vh- dks v i uk l q>ko Hkst rs jgsaxsA

i johu fl aDys; j
t h-i h- nhf{kr
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i kB~; i qLr d  fod kl  l fefr

foKku , oa xf. kr  osQ l ykgdkj  l ewg osQ v è; {k

t ; ar fo".kq ukjyhdj] behfjVl  i zksi+sQl j] vè; {k] vkbZ-; w-l h-, -, -] x.ks' kf[ kaM] i wuk fo' ofo| ky; ] i w.ks

eq[ ;  l ykgdkj

i h- fl aDys; j] funs' kd] jk-' kS-v-i z-i - , oa i zksi+sQl j] xf.kr] b-xk¡-jk-eq-fo-] u; h fnYyh
t h-i h- nhf{kr] i zksi+sQl j ( l sokfuòÙk) xf.kr vkSj [ kxksfydh foHkkx] y[ kuÅ fo' ofo| ky; ] y[ kuÅ

eq[ ;  l eUo; d

gqoqQe fl ag] i zksi+sQl j ( l sokfuòÙk) ] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh

l nL;

vat yh yky] i h-t h-Vh- (xf.kr)] Mh-, -oh- i fCyd LowQy] l sDVj&14] xqM+xk¡o
vk' kqrks"k osQ- o>yokj] i zksi+sQl j] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] ubZ fnYyh
ch- , l - mi kè; k; ] i zksi+sQl j] vkj- vkbZ- bZ-] eSl wj
t ; arh nÙkk] i h-t h-Vh-] l yoku i fCyd LowQy] xqM+xk¡o
egsUæ ' kadj] ysDpjj ( , l -t h-) ( l sokfuòÙk)] jk-' kS-v-i z-i -] u; h fnYyh
efudk vxzoky] xzhu i koZQ] u; h fnYyh
, u- Mh- ' kqDyk] i zksi+sQl j ( l sokfuòÙk) ] y[ kuÅ fo' ofo| ky; ] y[ kuÅ
jke vorkj] i zksi+sQl j ( l sokfuòÙk)  , oa i jke' kZnkrk] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh
jkek ckykt h] Vh-t h-Vh- (xf.kr)] ds-oh- esx , saM l saVj] l saV t kUl  jksM] caxykSj
' kf' k/ j t xnh' ku] f' k{kd vkSj l nL; ] xojfuax dkmafl y] l saVj i QkWj yfuZax] caxYkkSj
, l - osQ- fl ag xkSre] i zksi+sQl j ( l sokfuòÙk) ] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh
oafnrk dkyjk] ysDpjj] l oksZn;  dU; k fo| ky; ] fMfLVªDV l saVj fodkl i qjh] fnYyh
oh- , - l qt krk] Vh-t h-Vh-] osaQæh;  fo| ky;  u- 1] okLdks] xksvk
oh- ek/ oh] Vh-t h-Vh-] l aLÑfr LowQy] pk.kD; i qjh] u; h fnYyh
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l nL; &l eUo; d

vkj-i h- ekS; Z] i zksi+sQl j] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh

fganh : i kar jd rkZ

t h-i h- nhf{kr] i zksi+sQl j ( l sokfuòÙk) ] xf.kr vkSj [ kxksfydh foHkkx] y[ kuÅ fo' ofo| ky; ] y[ kuÅ
egsUæ ' kadj] ysDpjj ( , l -t h-)  ( l sokfuòÙk) ] jk-' kS-v-i z-i -] u; h fnYyh
,p- i h- fl Ugk] C-210, jkt kt hi qje] y[ kuÅ
oh- i h- fl ag] i zksi+sQl j ( l sokfuòÙk)] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh

fganh&l eUo; d

l qjs' k oqQekj fl ag xkSre] i zksi+sQl j ( l sokfuòÙk)] Mh-bZ-, l -, e-] jk-' kS-v-i z-i -] u; h fnYyh
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v kHkkj

i fj"kn~ i kB~; i qLrd dh l eh{kk osQ fy,  vk; ksft r dk; Z' kkyk osQ fuEufyf[ kr i zfrHkkfx; ksa dk
 muosQ cgqewY;  ; ksxnku osQ fy,  gkfnZd vkHkkj i zdV djrh gS% ekyk e.kh] Vh-t h-Vh-] vfeVh
baVjus' kuy LowQy] l sDVj &44 uks, Mk_ ehjk egknsou] Vh-t h-Vh-] , Vkfed , ut hZ l asVªy

Ldwy&4] v .kq' kfDr uxj] eqacbZ_ j' eh jk.kk] Vh-t h-Vh-] Mh-, -oh- i fCyd LowQy] i q"i kat yh , aDyso]
i hrei qjk] fnYyh_ eksgEen dkfl e] Vh-t h-Vh-] , aXyks v jSfcd l hfu; j l sosaQMjh LowQy] v t esjh xsV]
fnYyh_ , l -l h- jkmVks] Vh-t h-Vh-] l saVªy LowQy i Qkj frCcfr; al ] gSIi h oSyh] el wjh_ jkosQ' k dkSf' kd]
Vh-t h-Vh-] l Sfud LowQy] oaaqQt i qjk] djuky_ v' kksd oqQekj xqIrk] Vh-t h-Vh-] t okgj uoksn;  fo| ky; ]
nq/ uksbZ] xksyi kM+k_ ' kadj feJk] Vh-t h-Vh-] Mh-, e-, l -] vkj-vkbZ-bZ-] Hkqous' oj_ mn;  fl ag] ysDpjj]
xf.kr foHkkx] ch-, p-; w-] okjk.kl h_ ch-vkj-gkaMk] behfjVl  i zksi+sQl j] vkbZ-vkbZ-Vh- fnYyh_ eksfudk
fl ag] ysDpj j ] Jhjke dkWyst ] ( fnYyh fo' ofo| ky; ) ] ykt i ruxj ] u; h fnYyh_
t h- Jhgjh ckcw] Vh-t h-Vh-] t okgj uoksn;  fo| ky; ] l j i qj] dkxt + uxj] vnhykckn_ v t ;  oqQekj
fl ag] Vh-t h-Vh-] jket l  l hfu; j l sosaQMjh LowQy ua- 3, pk¡nuh pkSd] fnYyh_ eqosQ' k oqQekj vxzoky]
Vh-t h-Vh-] , l -, l -, -i h-t h-ch-, l -, l - LowQy] l sDVj&V, MkW- vacsMdj uxj] u; h fnYyhA

i fj"kn~ ,u-l h-bZ-vkj-Vh- esa fganh : i karj.k osQ i qujoyksdu gsrq vk; ksft r dk; Z' kkyk esa fuEufyf[ kr
l gHkkfx; ksa dh cgqewY;  fVIi f.k; ksa osQ fy,  vkHkkjh gS % vt ;  oqQekj fl ag] Vh-t h-Vh-] jket l  l hfu; j
l sosaQMjh LowQy ua- 3, pk¡nuh pkSd] fnYyh_ i zksi+sQl j fct saæ fl ag] vè; {k] xf.kr vè; ; u' kkyk]
foØe fo' ofo| ky; ] mTt Su_ t h-Mh- <y] jhMj (v-i zk-) , u-l h-bZ-vkj-Vh-] u; h fnYyh_ uan fd' kksj oekZ]
ysDpjj] , p-bZ-, l -&II, xf.kr foHkkx] jkT; ' kSf{kd vuq- , oa i zf' k- i fj-] gfj; k.kk] xqM+xk¡o_
i h-osQ- frokjh] l gk; d vk; qDr (v -i zk-) ] osaQæh;  fo| ky;  l axBu_ l fork xxZ] i h-t h-Vh-] l oksZn;
dU; k fo| ky; ] pk¡n uxj] u; h fnYyh_ l q/ k xqIrk] Vh-t h-Vh-] l oksZn;  dU; k fo| ky; ] voafrdk]
jksfg.kh] çksi +sQl j jke vorkj (v-çk)  i jke' kZnkrk] , u-l h-bZ-vkj-Vh-] u; h fnYyh] , -osQ- o>yokj]
i zksi+sQl j] , u-l h-bZ-vkj-Vh-] u; h fnYyhA

i fj"kn~ daI; wVj i zHkkjh] nhi d di wj_ Mh-Vh-i h- vkWi jsVj] ujs' k oqQekj] ujfxl  bLyke_
dkWi h l ai knd] , y- vkj- Hkkjrh] vo/  fd' kksj l̄ g] eukst  eksgu_ i zwi Q jhMj] fjrq >k vkSj
cchrk >k] , -i h-l h- dk; kZy; ] Mh-bZ-, l -, e- dk i z' kkl u] i zdk' ku foHkkx vkSj , u-l h-bZ-vkj-Vh-
l fpoky;  ds ; ksxnku ds i z; kl ksa ds i zfr Hkh vkHkkj i zdV djrh gSA

i fj"kn~] bl  l aLdj.k osQ i qul ±; kst u osQ fy,  i kB~; Øe] i kB~; i qLrd vkSj fo"k;  l kexzh osQ
fo' ys"k.k gsrq fn,  egRoi w.kZ l g; ksx osQ fy,  , u-l h-bZ-vkj-Vh- osQ foKku , oa xf.kr f' k{kk foHkkx osQ
l nL; ksaµvk' kqrks"k o>yokj] i zksi +sQl j] Mh-bZ-, l -, e-] , u-l h-bZ-vkj-Vh-] u; h fnYyh_ Vh-i h- ' kekZ]
i zks-i sQl j] Mh-bZ-, l -, e] , u-l h-bZ-vkj-Vh-] u; h fnYyh_ vkSj jkgqy l ksi QV] i h-t h-Vh-] , ; j i Qksl Z xksYMu
t qcyh LowQy] l qczrks i koZQ] u; h fnYyh_ xqji zhr HkVukxj] fj l ksl Z i l Zu] l h-ch-, l -bZ- osQ i zfr vkHkkj
O; Dr djrh gSA
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okLrfod l a[ ; k, ¡ 1

1
1.1 Hkwfedk

d{kk 9 esa] vki us okLrfod l a[ ; kvksa dh [ kkst  i zkjaHk dh vkSj bl  i zfØ; k l s vki dks
vi fjes;  l a[ ; kvksa dks t kuus dk vol j  feykA bl  vè; k;  esa] ge okLrfod l a[ ; kvksa
osQ ckjs esa v i uh ppkZ t kjh j [ ksaxsA ; g ppkZ ge vuqPNsn 1-2 rFkk 1-3 esa / ukRed i w.kk±dksa
osQ nks vfr egRoi w.kZ xq.kksa l s i zkjaHk djsaxsA ; s xq.k gSa% ; wfDyM foHkkt u , YxksfjFe (dyu
fof/ )  (Euclid’s division algorithm) vkSj vadxf.kr dh vk/ kjHkwr i zes;  (Fundamental
Theorem of Arithmetic) A

t Sl k fd uke l s fofnr gksrk gS] ; wfDyM foHkkt u , YxksfjFe i w.kk±dksa dh foHkkT; rk
l s fdl h : i  esa l acaf/ r gSA l k/ kj.k Hkk"kk esa dgk t k, ] rks , YxksfjFe osQ vuql kj] , d
/ ukRed i w.kk±d  a dks fdl h vU;  / ukRed i w.kk±d b l s bl  i zdkj foHkkft r fd; k t k
l drk gS fd ' ks"ki Qy   r  i zkIr gks] t ks b l s NksVk (de)  gSA vki  esa l s vf/ drj  yksx ' kk; n
bl s l kekU;  yach foHkkt u i zfØ; k (long division process) osQ : i  esa t kurs gSaA ; | fi  ; g
i fj.kke dgus vkSj l e>us esa cgqr l jy gS] i jarq i w.kk±dksa dh foHkkT; rk osQ xq.kksa l s l acafèkr
bl osQ vusd vuqi z; ksx gSaA ge buesa l s oqQN i j i zdk' k Mkysaxs rFkk eq[ ; r% bl dk i z; ksx
nks / ukRed i w.kk±dksa dk egÙke l eki orZd (HCF) i fjdfyr djus esa djsaxsA

nwl jh vksj] vadxf.kr dh vk/ kjHkwr i zes;  dk l aca/  / ukRed i w.kk±dksa osQ xq.ku l s
gSA vki  i gys l s gh t kurs gSa fd i zR; sd HkkT;  l a[ ; k (Composite number) dks , d
vf}rh;  : i  l s vHkkT;  l a[ ; kvksa (prime numbers) osQ xq.kui Qy osQ : i  esa O; Dr fd; k
t k l drk gSA ; gh egRoi w.kZ rF;  vadxf.kr dh vk/ kjHkwr i zes;  gSA i qu%] ; g i fj.kke
dgus vkSj l e>us esa cgqr l jy gS] i jarq bl osQ xf.kr osQ {ks=k esa cgqr O; ki d vkSj l kFkZd
vuqi z; ksx gSaA ; gk¡] ge vadxf.kr dh vk/ kjHkwr i zes;  osQ nks eq[ ;  vuqi z; ksx ns[ ksaxsA , d

okLrfod l a[ ; k, ¡
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2 xf.kr

rks ge bl dk i z; ksx d{kk IX esa vè; ; u dh xbZ oqQN l a[ ; kvksa] t Sl s 2 , 3  vkSj  5
vkfn dh vi fjes; rk fl ¼ djus esa djsaxsA nwl js] ge bl dk i z; ksx ; g [ kkst us esa djsaxs fd

fdl h i fjes;  l a[ ; k] eku yhft ,  ( 0)p qq  , dk n' keyo i zl kj dc l kar (terminating)

gksrk gS rFkk dc v l kar vkorhZ (non-terminating repeating) gksrk gSA , sl k ge p
q

 osQ gj

q osQ vHkkT;  xq.ku[ kaMu dks ns[ kdj Kkr djrs gSaA vki  ns[ ksaxs fd  q osQ vHkkT;  xq.ku[ kaMu

l s p
q

 osQ n' keyo i zl kj dh i zòQfr dk i w.kZr; k i rk yx t k, xkA

vr%] vkb,  v i uh [ kkst  i zkjaHk djsaA

1.2 v adxf. kr  dh v k/ kjHkwr  i zes;

vki  fi Nyh d{kkvksa esa ns[ k pqosQ gSa fd fdl h Hkh i zkòQr l a[ ; k dks ml osQ vHkkT;
xq.ku[ kaMksa osQ , d xq.kui Qy osQ : i  esa fy[ kk t k l drk gSA mnkgj.kkFkZ] 2 = 2, 4 = 2 × 2,
253 = 11 × 23, bR; kfnA vc] vkb,  i zkòQr l a[ ; kvksa i j  , d vU;  ǹf"Vdks.k l s fopkj
djus dk i z; Ru djsaA vFkkZr~ ; g ns[ ksa fd D; k vHkkT;  l a[ ; kvksa dks xq.kk djosQ] , d i zkòQr
l a[ ; k i zkIr dh t k l drh gSA vkb,  bl dh t k¡p djsaA

oqQN vHkkT;  l a[ ; kvksa] eku yhft ,  2, 3, 7, 11 vkSj  23 dk dksbZ l axzg yhft , A ; fn
ge bu l a[ ; kvkssa esa l s oqQN ; k l Hkh l a[ ; kvksa dks bl  i zdkj xq.kk djsa fd bu l a[ ; kvksa
dh ge ft ruh ckj pkgsa i qujkòfÙk dj l drs gSa] rks ge / ukRed i w.kk±dksa dk , d cM+k
l axzg cuk l drs gSa (okLro esa] v i fj fer : i  l s vusd)A vkb,  buesa l s oqQN dh l wph
cuk, ¡%

7 × 11 × 23 = 1771, 3 × 7 × 11 × 23 = 5313,
2 × 3 × 7 × 11 × 23 = 10626, 23 × 3 × 73 = 8232,
22 × 3 × 7 × 11 × 23 = 21252 bR; kfnA

vc eku yhft ,  fd vki osQ l axzg esa] l Hkh l aHko vHkkT;  l a[ ; k, ¡ l fEefyr gSaA bl
l axzg dh vkeki  (size) osQ ckjs esa vki  D; k vuqeku yxk l drs gSa\  D; k bl esa i fjfer
l a[ ; k esa i w.kk±d l fEefyr gSa vFkok v i fj fer : i  l s vusd i w.kk±d l fEefyr gSa\  okLro
esa] vHkkT;  l a[ ; k, ¡ vi fj fer : i  l s vusd gSaA bl fy, ] ; fn ge bu vHkkT;  l a[ ; kvksa
dks l Hkh l aHko i zdkjksa l s l a; ksft r djsa rks geas l Hkh vHkkT;  l a[ ; kvksa vkSj vHkkT;  l a[ ; kvksa
osQ l Hkh l aHko xq.kui Qyksa dk , d vuar l axzg i zkIr gksxkA vc i z' u mBrk gS] D; k ge bl
i zdkj l s l Hkh HkkT;  l a[ ; k, ¡ (composite numbers) i zkIr dj l drs gSa\  vki  D; k l ksprs
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okLrfod l a[ ; k, ¡ 3

gSa\  D; k vki  l ksprs gSa fd dksbZ , sl h HkkT;  l a[ ; k gks l drh gS t ks vHkkT;  l a[ ; kvksa dh
?kkrksa (powers) dk xq.kui Qy u gks\  bl dk mÙkj nsus l s i gys] vkb,  / ukRed i w.kk±dksa osQ
xq.ku[ kaMu djsa] vFkkZr~ vHkh rd t ks geus fd; k gS ml dk mYVk djsaA

ge , d xq.ku[ kaM ò{k (factor tree) dk i z; ksx djsaxs ft l l s vki  i woZ i fjfpr gSaA vkb, ]
, d cM+h l a[ ; k] eku yhft ,  32760] ysa vkSj ml osQ xq.ku[ kaM uhps n' kkZ,  vuql kj djsa%

32760

2 16380

2 8190

2 4095

3 1365

3 455

5 91

7 13

bl  i zdkj] geus 32760 dks vHkkT;  l a[ ; kvksa osQ , d xq.kui Qy osQ : i  esa xq.ku[ kafMr
dj fy; k gS] t ks 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 gSA vFkkZr~  32760 = 23 × 32 × 5 × 7 × 13
gS] t ks vHkkT;  l a[ ; kvksa dh ?kkrksa osQ : i  esa gSaA vkb,  , d vU;  l a[ ; k] eku yhft ,
123456789 ysdj ml osQ xq.ku[ kaM fy[ ksaA bl s 32 × 3803 × 3607 osQ : i  esa fy[ kk t k l drk
gSA fu%l ansg] vki dks bl dh t k¡p djuh gksxh fd 3803 vkSj  3607 vHkkT;  l a[ ; k, ¡ gSaA (, sl k
gh vusd vU;  i zkòQr l a[ ; k, ¡ ysdj Lo; a djus dk i z; Ru djsaA)  bl l s gesa ; g vuqeku
; k oaQt sDpj (conjecture) i zkIr gksrk gS fd i zR; sd HkkT;  l a[ ; k dks vHkkT;  l a[ ; kvksa dh
?kkrksa osQ xq.kui Qy osQ : i  esa fy[ kk t k l drk gSA okLro esa] ; g dFku l R;  gS rFkk i w.kk±dksa
osQ vè; ; u esa ; g ewy: i  l s , d vfr egRoi w.kZ LFkku j[ krk gSA bl h dkj.k ; g dFku
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4 xf.kr

v adxf. kr  dh v k/ kj Hkwr  i zes;  (Fundamental Theorem of Arithmetic) dgykrk
gSA vkb,  bl  i zes;  dks vkSi pkfjd : i  l s O; Dr djsaA

i zes;  1.1 ( v adxf. kr  dh v k/ kj Hkwr  i zes; )  : i zR; sd HkkT;  l a[ ; k dks vHkkT;  l a[ ; kvksa
osQ , d xq.kui Qy osQ : i  esa O; Dr (xq.ku[ kafMr)  fd; k t k l drk gS rFkk ; g xq.ku[ kaaMu
vHkkT;  xq.ku[ kaMksa osQ vkus okys Øe osQ fcuk vf}rh;  gksrk gSA

vadxf.kr dh vk/ kjHkwr i zes;  osQ : i  esa fo[ ; kr gksus l s
i gys] i zes;  1-2 dk l aHkor; k l oZi zFke o.kZu ; wfDyM osQ
, yhesaV~l  dh i qLrd  IX esa l kè;  (proposition) 14 osQ
: i  esa gqvk FkkA i jarq bl dh l cl s i gys l gh mi i fÙk
dkyZ i zSQfMªd xkWl  (Carl Friedrich Gauss) us vi uh òQfr
fMl Doh' kal  vfjfFkesfVdh (Disquisitions Arithmeticae) esa nhA

dkyZ i zSQfMªd xkWl  dks i zk; % x̂f.krKksa dk jkt oqQekj* dgk
t krk gS rFkk mudk uke l Hkh l e; dkyksa osQ rhu egkure
xf.krKksa esa fy; k t krk gS] ft uesa vk£dfeMhT+k (Archimedes)
vkSj U; wVu (Newton) Hkh l fEefyr gSaA mudk xf.kr vkSj
foKku nksuksa esas ekSfyd ; ksxnku gSA

vadxf.kr dh vk/ kjHkwr i zes;  dgrh gS fd i zR; sd HkkT;  l a[ ; k vHkkT;  l a[ ; kvksa
osQ , d xq.kui Qy osQ : i  esa xq.ku[ kafMr dh t k l drh gSA okLro esa] ; g vkSj Hkh oqQN
dgrh gSA ; g dgrh gS fd , d nh gqbZ HkkT;  l a[ ; k dks vHkkT;  l a[ ; kvksa osQ , d
xq.kui Qy osQ : i  esa] fcuk ; g è; ku fn,  fd vHkkT;  l a[ ; k, ¡ fdl  Øe esa vk jgh gSa]
, d v f} rh;  i zdkj (Unique way) l s xq.ku[ kafMr fd; k t k l drk gSA vFkkZr~ ; fn dksbZ
HkkT;  l a[ ; k nh gqbZ gS] rks ml s vHkkT;  l a[ ; kvksa osQ xq.kui Qy osQ : i  esa fy[ kus dh osQoy
, d gh fof/  gS] t c rd fd ge vHkkT;  l a[ ; kvksa osQ vkus okys Øe i j  dksbZ fopkj
ugha djrsA bl fy, ] mnkgj.kkFkZ] ge 2 × 3 × 5 × 7 dks ogh ekurs gSa t ks 3 × 5 × 7 × 2, dks
ekuk t krk gSA bl h i zdkj] bUgha vHkkT;  l a[ ; kvksa osQ xq.kui Qy osQ fdl h vU;  Øe dks
Hkh ge 2 × 3 × 5 × 7 t Sl k gh ekusaxsA bl  rF;  dks fuEufyf[ kr : i  esa Hkh O; Dr fd; k
t krk gS%

, d i zkòQr l a[ ; k dk vHkkT;  xq.ku[ kaMu] ml osQ xq.ku[ kaMksa osQ Øe dks NksM+rs gq,
vf}rh;  gksrk gSA

dkyZ i zSQfMªd xkWl
(1777 – 1855)
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okLrfod l a[ ; k, ¡ 5

O; ki d : i  esa] t c gesa , d HkkT;  l a[ ; k  x  nh gqbZ gks] rks ge ml s x = p1p2 ... pn,
osQ : i  esa xq.ku[ kafMr djrs gSa] t gk¡ p1, p2,..., pn bR; kfn vkjksgh Øe esa fy[ kh vHkkT;
l a[ ; k, ¡ gSaA vFkkZr~  p1  p2  . . .  pn gSA ; fn ge l eku vHkkT;  l a[ ; kvksa dks , d l kFk
(feyk) ysa] rks gesa vHkkT;  l a[ ; kvksa dh ?kkrsa (powers) i zkIr gks t krh gSaA

mnkgj.kkFkZ] 32760 = 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 = 23 × 32 × 5 × 7 × 13

, d ckj ; g fu.kZ;  ysus osQ ckn fd xq.ku[ kaMksa dk Øe vkjksgh gksxk rks nh gqbZ l a[ ; k
osQ vHkkT;  xq.ku[ kaM vf}rh;  gksaxsA

vadxf.kr dh vk/ kjHkwr i zes;  osQ xf.kr rFkk vU;  {ks=kksa esa Hkh vusd vuqi z; ksx gSaA
vkb,  buosQ oqQN mnkgj.k dks ns[ ksaA

mnkgj . k 1 : l a[ ; kvksa 4n  i j  fopkj dhft , ] t gk¡ n , d i zkòQr l a[ ; k gSA t k¡p dhft ,  fd
D; k n dk dksbZ , sl k eku gS] ft l osQ fy,   4n vad ' kwU;  (0)  i j l ekIr gksrk gSA

gy  : ; fn fdl h  n  osQ fy, ] l a[ ; k 4n  ' kwU;  i j  l ekIr gksxh rks og 5 l s foHkkT;  gksxhA
vFkkZr~  4n osQ vHkkT;  xq.ku[ kaMu esa vHkkT;  l a[ ; k 5 vkuh pkfg, A ; g l aHko ugha gS
D; ksafd  4n = (2)2n  gSA bl h dkj.k] 4n osQ xq.ku[ kaMu esa osQoy vHkkT;  l a[ ; k 2 gh vk l drh
gSA vadxf.kr dh vk/ kjHkwr i zes;  dh vf}rh; rk gesa ; g fuf' pr djkrh gS fd  4n  osQ
xq.ku[ kaMu esa 2 osQ vfrfjDr vkSj dksbZ vHkkT;  xq.ku[ kaM ugha gSA bl fy,  , sl h dksbZ l a[ ; k
n ugha gS] ft l osQ fy,  4n vad 0 i j  l ekIr gksxhA

vki  fi Nyh d{kkvksa esa] ; g i <+ pqosQ gSa fd nks / ukRed i w.kk±dksa osQ HCF vkSj
LCM vadxf.kr dh vk/ kjHkwr i zes;  dk i z; ksx djosQ fdl  i zdkj Kkr fd,  t krs gSaA , sl k
djrs l e; ] bl  i zes;  osQ uke dk mYys[ k ugha fd; k x; k FkkA bl  fof/  dks vHkkT;
xq.ku[ kaMu fof/  (prime factorisation method) Hkh dgrs gSaA vkb, ] , d mnkgj.k dh
l gk; rk l s bl  fof/  dks i qu% ; kn djsaA

mnkgj . k 2 : l a[ ; kvksa 6 vkSj 20 osQ vHkkT;  xq.ku[ kaMu fof/  l s HCF vkSj LCM Kkr dhft ,A

gy  : ; gk¡ 6 = 21 × 31 vkSj 20 = 2 × 2 × 5 = 22 × 51 gSA

t Sl kfd vki  fi Nyh d{kkvksa esa dj pqosQ gSa] vki  HCF (6, 20) = 2 rFkk LCM (6, 20)
= 2 × 2 × 3 × 5 = 60, Kkr dj l drs gSaA

è; ku nhft ,  fd HCF (6, 20) = 21 = l a[ ; kv ksa esa i zR; sd mHk; fu"B v HkkT;  xq. ku[ kaM
dh l cl s NksVh ?kkr  dk xq. kui Qy rFkk
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6 xf.kr

LCM (6, 20) = 22 × 31 × 51 = l a[ ; kv ksa esa l ac¼ i zR; sd v HkkT;  xq. ku[ kaM dh l cl s
cM+h ?kkr  dk xq. kui Qy

mi jksDr mnkgj.k l s vki us ; g ns[ k fy; k gksxk fd HCF (6, 20) × LCM (6, 20) = 6 × 20
gSA okLro esa] vadxf.kr dh vk/ kjHkwr i zes;  dk i z; ksx djosQ ge bl dh t k¡p dj l drs
gSa fd fdUgha nks / ukRed i w. kk±dksa a v kSj  b osQ fy, ] HCF (a, b) × LCM (a, b) =
a × b gksrk gSA bl  i fj .kke dk i z; ksx djosQ] ge nks / ukRed i w.kk±dksa dk LCM Kkr dj
l drs gSa] ; fn geus mudk HCF i gys gh Kkr dj fy; k gSA

mnkgj . k 3 : vHkkT;  xq.ku[ kaMu fof/  }kjk 96 vkSj 404 dk HCF Kkr dhft ,  vkSj fi Qj
budk LCM Kkr dhft , A

gy  : 96 vkSj 404 osQ vHkkT;  xq.ku[ kaMu l s gesa i zkIr gksrk gS fd

96 = 25 × 3, 404 = 22 × 101

bl fy, ] bu nksuksa i w.kk±dksa dk HCF = 22 = 4

l kFk gh LCM (96, 404) =
96 404 96 404 9696

HCF(96, 404) 4
 

 

mnkgj . k 4 : l a[ ; k 6, 72 vkSj  120 dk vHkkT;  xq.ku[ kaMu fof/  }kjk HCF vkSj LCM Kkr
dhft , A

gy  : gesa i zkIr gS%
6 = 2 × 3, 72 = 23 × 32  rFkk  120 = 23 × 3 × 5

21 vkSj  31 i zR; sd mHk; fu"B vHkkT;  xq.ku[ kaM dh l cl s NksVh ?kkrsa gSaA

vr%] HCF (6, 72, 120) = 21 × 31 = 2 × 3 = 6

23, 32 vkSj 51 i zR; sd vHkkT;  xq.ku[ kaM dh l cl s cM+h ?kkrsa gSa] t ks rhuksa l a[ ; kvksa l s l ac¼ gSaA

vr%] LCM (6, 72, 120) = 23 × 32 × 51 = 360

fVIi . kh : è; ku nhft ,  fd   6 × 72 × 120  HCF (6, 72, 120) × LCM (6, 72, 120), vFkkZr~
rhu l a[ ; kvksa dk xq.kui Qy muosQ HCF vkSj LCM osQ xq.kui Qy osQ cjkcj ugha gksrk gSA

i z' ukoyh1.1
1. fuEufyf[ kr l a[ ; kvksa oQks vHkkT;  xq.ku[ kaMksa osQ xq.kui Qy osQ : i  esa O; Dr dhft , %

(i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429
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okLrfod l a[ ; k, ¡ 7

2. i w.kk±dkas osQ fuEufyf[ kr ; qXeksa osQ HCF vkSj LCM Kkr dhft ,  rFkk bl dh t k¡p dhft ,  fd
nks l a[ ; kvksa dk xq.kui Qy = HCF  LCM gSA

(i) 26 vkSj  91 (ii) 510 vkSj  92 (iii) 336 vkSj  54

3. vHkkT;  xq.ku[ kaMu fof/  }kjk fuEufyf[ kr i w.kk±dksa osQ HCF vkSj LCM Kkr dhft , %

(i) 12, 15 vkSj  21 (ii) 17, 23 vkSj  29 (iii) 8, 9 vkSj  25

4. HCF (306] 657)  = 9 fn; k gSA LCM (306] 657)  Kkr dhft , A

5. t k¡p dhft ,  fd D; k fdl h i zkòQr l a[ ; k  n osQ fy, ] l a[ ; k  6n  vad 0 i j l ekIr gks l drh gSA

6. O; k[ ; k dhft ,  fd  7 × 11 × 13 + 13  vkSj  7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 HkkT;  l a[ ; k, ¡ D; ksa gSaA

7. fdl h [ ksy osQ eSnku osQ pkjksa vksj , d òÙkkdkj i Fk gSA bl  eSnku dk , d pDdj yxkus esa
l ksfu; k dks 18 feuV yxrs gSa] t cfd bl h eSnku dk ,d pDdj yxkus esa jfo dks 12 feuV
yxrs gSaA eku yhft ,  os nksuksa ,d gh LFkku vkSj , d gh l e;  i j pyuk i zkjaHk djosQ , d
gh fn' kk esa pyrs gSaA fdrus l e;  ckn os i qu% i zkajfHkd LFkku i j feysaxs\

1.3 v i fj es;  l a[ ; kv ksa dk i quHkZze. k

d{kk IX esa] vki dks vi fjes;  l a[ ; kvksa , oa muosQ vusd xq.kksa l s i fj fpr djk; k x; k FkkA
vki us buosQ vfLrRo osQ ckjs esa vè; ; u fd; k rFkk ; g ns[ kk fd fdl  i zdkj i fjes;  vkSj
v i fjes;  l a[ ; k, ¡ feydj okLrfod l a[ ; k, ¡ (real numbers) cukrh gSaA vki us ; g Hkh
l h[ kk Fkk fd l a[ ; k js[ kk i j fdl  i zdkj vi fj fer l a[ ; kvksa osQ LFkku fu/ kZfjr djrs gSaA
rFkkfi  geus ; g fl ¼ ugha fd; k Fkk fd ; s l a[ ; k, ¡ v i fjes;  (irrationals) gSaA bl  vuqPNsn
esa] ge ; g fl ¼ djsaxs fd 2 , 3 , 5  rFkk] O; ki d : i  esa] p  vi fjes;  l a[ ; k, ¡ gSa]
t gk¡  p , d vHkkT;  l a[ ; k gSA vi uh mi i fÙk esa] ge ft u i zes; ksa dk i z; ksx djsaxs muesa l s
, d gS vadxf.kr dh vk/ kjHkwr i zes; A

; kn dhft ,  fd , d] l a[ ; k ‘s’ vi fjes;  l a[ ; k dgykrh gS] ; fn ml s 
p
q  osQ : i

esa ugha fy[ kk t k l drk gks] t gk¡ p vkSj  q i w.kk±d gSa vkSj  q  0 gSA vi fjes;  l a[ ; kvksa osQ
oqQN mnkgj.k] ft ul s vki  i fj fpr gSa] fuEufyf[ kr gSa%

2 ,2, 3 , 15 , , 0.10110111011110 . . .
3

  , bR; kfnA

bl l s i gys fd ge 2  dks v i fjes;  l a[ ; k fl ¼ djsa] gesa fuEufyf[ kr i zes;  dh
vko' ; drk i M+sxh] ft l dh mi i fÙk vadxf.kr dh vk/ kjHkwr i zes;  i j  vk/ kfjr gSA
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8 xf.kr

i zes;  1.2 : eku yhft ,  p , d vHkkT;  l a[ ; k gSA ; fn  p, a2  dks foHkkft r djrh gS] rks  p,
a dks Hkh foHkkft r djsxh] t gk¡  a  , d / ukRed i w.kk±d gSA

*mi i fÙk : eku yhft ,  a osQ vHkkT;  xq.ku[ kaMu fuEufyf[ kr : i  osQ gSa%  a = p1p2 . . . pn

t gk¡ p1,p2, . . . pn  vHkkT;  l a[ ; k, ¡ gSa] i jarq vko' ; d : i  l s fHkUu&fHkUu ugha gSaA

vr%] a2 = (p1p2 . . . pn) ( p1p2 . . . pn) = p2
1 p2

2 . . . p2
n

vc] gesa fn; k gS fd p, a2 dks foHkkft r djrh gSA bl fy, ] vadxf.kr dh vk/ kjHkwr i zes;
osQ vuql kj_ p ,a2 dk , d vHkkT;  xq.ku[ kaM gSA i jarq vadxf.kr dh vk/ kjHkwr i zes;  dh
vf}rh; rk osQ xq.k dk i z; ksx djus i j ] ge i k, ¡xs fd  a2 osQ vHkkT;  xq.ku[ kaM osQoy  p1,
p2, . . ., pn gSaA bl fy,   p dks p1, p2, . . ., pn  esa l s gh , d gksuk pkfg, A

vc] pw¡fd a = p1 p2 . . . pn gS] bl fy,   p, a dks foHkkft r vo' ;  djsxkA 

vc ge bl dh mi i fÙk ns l drs gSa fd  2  , d vi fjes;  l a[ ; k gSA

; g mi i fÙk ml  rduhd i j vk/ kfjr gS ft l s f̂ojks/ ksfDr }kjk mi i fÙk* (proof by
contradiction) dgrs gSa (bl  rduhd dh oqQN foLr r̀ : i  l s ppkZ i fjf' k"V 1 esa dh xbZ gS)A

i zes;  1.3 : 2  , d vi fjes;  l a[ ; k gSA
mi i fÙk : ge bl osQ foi jhr ; g eku ysrs gSa fd  2  , d i fjes;  l a[ ; k gSA
vr%] ge nks i w.kk±d  r vkSj  s  , sl s Kkr dj l drs gSa fd  2  = 

r
s  gks rFkk s ( 0) gksA

eku yhft ,  r vkSj  s esa] 1 osQ vfrfjDr] dksbZ mHk; fu"B xq.ku[ kaM gSA rc] ge bl
mHk; fu"B xq.ku[ kaM l s r vkSj s dks foHkkft r djosQ 2 a

b
  i zkIr dj l drs gSa] t gk¡ a

vkSj  b l gvHkkT;  (co-prime) gSaA
vr% b 2  = a gqvkA

nksuksa i {kksa dk oxZ djus rFkk i quO; oZfLFkr djus i j ] gesa i zkIr gksrk gS%

2b2 = a2

vr%   2, a2  dks foHkkft r djrk gSA

bl fy,  i zes;  1.2 }kjk 2, a dks foHkkft r djsxkA

vr% ge a = 2c fy[ k l drs gSa] t gk¡ c dksbZ i w.kk±d gSaA

a oQk eku i zfrLFkkfi r djus i j  gesa 2b2 = 4c2, vFkkZr~ b2 = 2c2 i zkIr gksrk gSA

* ; g i jh{kk dh ǹf"V l s ugha gSA
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okLrfod l a[ ; k, ¡ 9

bl dk vFkZ gS fd  2, b2  dks foHkkft r djrk gS vkSj bl hfy,  2, b  dks Hkh foHkkft r djsxk
( i zes;  1.2 }kjk p = 2 ysus i j)A

vr% a vkSj  b esa de l s de , d mHk; fu"B xq.ku[ kaM 2 gSA

i jarq bl l s bl  rF;  dk fojks/ kHkkl  i zkIr gksrk gS fd a vkSj  b esa] 1 osQ vfrfjDr] dksbZ
mHk; fu"B xq.ku[ kaM ugha gSA

; g fojks/ kHkkl  gesa bl  dkj.k i zkIr gqvk gS] D; ksafd geus , d =kqfVi w.kZ dYi uk dj yh
gS fd  2  , d i fjes;  l a[ ; k gSA

vr%] ge fu"d"kZ fudkyrs gSa fd 2  , d vi fjes;  l a[ ; k gSA 

mnkgj . k 5 : 3  , d vi fjes;  l a[ ; k gSA

gy  : vkb,  ge bl osQ foi jhr ; g eku ysa fd  3  , d i fjes;  l a[ ; k gSA

vFkkZr~] ge , sl s nks i w.kk±d a vkSj  b ( 0) i zkIr dj l drs gSa fd 3  = 
a
b  gSA

; fn a vkSj  b esa] 1 osQ vfrfjDr dksbZ mHk; fu"B xq.ku[ kaM gks] rks ge ml  mHk; fu"B
xq.ku[ kaM l s Hkkx nsdj a vkSj  b dks l gvHkkT;  cuk l drs gSaA

vr% 3 b a gSA

nksuksa i {kksa dk oxZ djus rFkk i quO; ZofLFkr djus i j ] gesa 3b2 = a2  i zkIr gksrk gSA

vr%  a2, 3 l s foHkkft r gSA bl fy, ] i zes;  1-2 }kjk 3, a dks Hkh foHkkft r djsxkA

vr% ge a = 3c fy[ k l drs gSa] t gk¡ c , d i w.kk±d gSA

a osQ bl  eku dks 3b2 = a2 esa i zfrLFkkfi r djus i j ] gesa i zkIr gksrk gS%

3b2 = 9c2 vFkkZr~ b2 = 3c2

bl dk vFkZ gS fd  b2, 3 l s foHkkft r gks t krk gSA bl fy,  i zes;  1-3 }kjk b Hkh 3 l s foHkkft r
gksxkA

vr%  a vkSj  b esa de l s de , d mHk; fu"B xq.ku[ kaM 3 gSA

i jarq bl l s bl  rF;  dk fojks/ kHkkl  i zkIr gksrk gS fd a vkSj  b l gvHkkT;  gSaA

gesa ; g fojks/ kHkkl  v i uh =kqfVi w.kZ dYi uk osQ dkj.k i zkIr gqvk gS fd 3  , d i fjes;

l a[ ; k gSA vr% ge fu"d"kZ fudkyrs gSa fd  3  , d vi fjes;  l a[ ; k gSA
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10 xf.kr

d{kk IX esa geus crk; k Fkk fd%
 , d i fjes;  l a[ ; k vkSj , d v i fjes;  l a[ ; k dk ; ksx ; k varj , d v i fjes;  l a[ ; k

gksrh gS rFkk

 , d ' kwU; srj i fjes;  l a[ ; k vkSj , d v i fjes;  l a[ ; k dk xq.kui Qy ; k Hkkxi Qy , d
vi fjes;  l a[ ; k gksrh gSA

; gk¡] ge mi jksDr dh oqQN fof' k"V fLFkfr; k¡ fl ¼ djsaxsA

mnkgj . k 6 : n' kkZb,  fd  5 – 3  , d vi fjes;  l a[ ; k gSA

gy  : vkb,  bl osQ foi jhr eku ysa fd 5 – 3  , d i fjes;  l a[ ; k gSA

vFkkZr~ ge l gvHkkT;  , sl h l a[ ; k, ¡ a vkSj  b (b  0) Kkr dj l drs gSa fd 5 3 
a
b

gksA

vr% 5 3 
a
b

gSA

bl  l ehdj.k dks i quO; ZofLFkr djus i j  gesa i zkIr gksrk gS%

  3 5 – a
b



pw¡fd a vkSj b i w.kk±d gSa] bl fy, 5 – a
b

 , d i fjes;  l a[ ; k gS vFkkZr~ 3  , d i fjes;  l a[ ; k gSA

i jarq bl l s bl  rF;  dk fojks/ kHkkl  i zkIr gksrk gS fd 3  , d vi fjes;  l a[ ; k gSA
gesa ; g fojks/ kHkkl  v i uh xyr dYi uk osQ dkj.k i zkIr gqvk gS fd 5 – 3  , d i fjes;
l a[ ; k gSA
vr%] ge fu"d"kZ fudkyrs gSa fd 5 3  , d vi fjes;  l a[ ; k gSA

mnkgj . k 7 : n' kkZb,  fd  3 2  , d vi fjes;  l a[ ; k gSA

gy  : vkb,  bl osQ foi jhr eku ysa fd 3 2  , d i fjes;  l a[ ; k gSA

vFkkZr~ ge , sl h l gvHkkT;  l a[ ; k, ¡ a vkSj  b (b  0) Kkr dj l drs gSa fd 3 2 
a
b

gksA

i quO; ZofLFkr djus i j ] gesa 2
3


a
b

i zkIr gksxkA

pw¡fd 3, a vkSj  b i w.kk±d gSa] bl fy,  
3
a
b

 , d i fjes;  l a[ ; k gksxhA bl fy,  2  Hkh , d

i fjes;  l a[ ; k gksxhA
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okLrfod l a[ ; k, ¡ 11

i jarq bl l s bl  rF;  dk fojks/ kHkkl  i zkIr gksrk gS fd 2  , d vi fjes;  l a[ ; k gSA

vr%] ge ; g fu"d"kZ fudkyrs gSa fd  3 2  , d vi fjes;  l a[ ; k gSA

i z' ukoyh1.2

1. fl ¼ dhft ,  fd  5  , d v i fjes;  l a[ ; k gSA

2. fl ¼ dhft ,  fd  3 2 5  , d v i fjes;  l a[ ; k gSA

3. fl ¼ dhft ,  fd fuEufyf[ kr l a[ ; k, ¡ v i fjes;  gSa%

(i)
1
2

(ii) 7 5 (iii) 6 2

1.4 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. vadxf.kr dh vk/ kjHkwr i zes; %

i zR; sd HkkT;  l a[ ; k dks vHkkT;  l a[ ; kvksa osQ , d xq.kui Qy osQ : i  esa O; Dr (xq.ku[ kafMr)
fd; k t k l drk gS rFkk ; g xq.ku[ kaMu vf}rh;  gksrk gS] bl  i j dksbZ è; ku fn,  fcuk fd
vHkkT;  xq.ku[ kaM fdl  Øe esa vk jgs gSaA

2. ; fn  p dksbZ vHkkT;  l a[ ; k gS vkSj  p, a2  dks foHkkft r djrk gS rks  p, a dks Hkh foHkkft r djsxk]
t gk¡  a , d / ukRed i w.kk±d gSA

3. mi i fÙk fd  2, 3  bR; kfn v i fjes;  l a[ ; k, ¡ gSaA

i kBdksa osQ fy,  fo' ks"k
vki us ns[ kk fd%

HCF ( p, q, r) × LCM (p, q, r)  p × q × r, t gk¡ p, q, r / ukRed i w.kk±d gSa

(mnkgj.k 8 nsf[ k, )A t cfd fuEu i fj .kke rhu l a[ ; kvksa  p, q vkSj  r i j  ykxw gksrk

gS%

LCM (p, q, r) =
HCF( , , )

HCF( , ) HCF( , ) HCF( , )
p q r p q r

p q q r p r
  
 

HCF (p, q, r) =
LCM( , , )

LCM( , ) LCM( , ) LCM( , )
p q r p q r

p q q r p r
  
 
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12 xf.kr

2
2.1 Hkwfedk

d{kk IX esa] vki us , d pj okys cgqi nksa (polynomials) , oa mudh ?kkrksa (degree) osQ ckjs
esa vè; ; u fd; k gSA ; kn dhft ,  fd pj x osQ cgqi n p(x) esa x dh mPpre ?kkr (power)
cgqi n dh ?kkr  (degree) dgykrh gSA mnkgj.k osQ fy, ]  4x + 2 pj   x esa ?kkr 1 dk
cgqi n gS] 2y2 – 3y + 4 pj   y esa ?kkr  2 dk cgqi n gS] 5x3 – 4x2 + x – 2  pj  x esa ?kkr 3 dk

cgqi n gS vkSj 7u6 – 4 23 4 8
2

u u u    pj  u esa ?kkr 6 dk cgqi n gSA O; at d 1
1x 

, 2x  ,

2
1
2 3x x 

 bR; kfn cgqi n ugha gSaA

?kkr 1 osQ cgqi n dks j Sf[ kd  cgqi n (linear polynomial) dgrs gSaA mnkgj.k osQ

fy, ] 2x – 3, 3 5,x   2y , 
2

11
x  , 3z + 4, 

2 1
3

u  , bR; kfn l Hkh jSf[ kd cgqi n gSaA

t cfd  2x + 5 – x2, x3 + 1, vkfn i zdkj osQ cgqi n jSf[ kd cgqi n ugha gSaA

?kkr 2 osQ cgqi n dks f}?kkr  cgqi n (quadratic polynomial) dgrs gSaA f}?kkr

(quadratic) ' kCn DokMªsV  (quadrate) ' kCn l s cuk gS] ft l dk vFkZ gS ôxZ*A 2 2 ,2 3
5

x x 

y2 – 2, 22 3 ,x x   2 2 22 12 5, 5 , 4
3 3 7
u u v v z    , f}?kkr cgqi nksa osQ oqQN mnkgj.k

gSa ( ft uosQ xq.kkad okLrfod l a[ ; k, ¡ gSa)A vf/ d O; ki d : i  esa] x esa dksbZ f}?kkr cgqi n
ax2 + bx + c, t gk¡ a, b, c okLrfod l a[ ; k, ¡ gSa vkSj a  0 gS] osQ i zdkj dk gksrk gSA ?kkr
3 dk cgqi n f=k?kkr  cgqi n (cubic polynomial) dgykrk gSA f=k?kkr cgqi n osQ oqQN
mnkgj.k gSa%

2 – x3, x3, 32 ,x  3 – x2 + x3, 3x3 – 2x2 + x – 1

cgqi n
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cgqi n 13

okLro esa] f=k?kkr cgqi n dk l cl s O; ki d : i  gS%

ax3 + bx2 + cx + d,

t gk¡ a, b, c, d okLrfod l a[ ; k, ¡ gSa vkSj a  0 gSA

vc cgqi n p(x) = x2 – 3x – 4 i j  fopkj dhft ,A bl  cgqi n esa x = 2 j [ kus i j ge
p(2) = 22 – 3 × 2 – 4 = – 6 i krs gSaA x2 – 3x – 4 esa] x dks 2 l s i zfrLFkkfi r djus l s i zkIr
eku &̂6*] x2 – 3x – 4 dk x = 2 i j  eku dgykrk gSA bl h i zdkj  p(0), p(x) dk x = 0 i j
eku gS] t ks – 4 gSA

; fn p(x), x esa dksbZ cgqi n gS vkSj k dksbZ okLrfod l a[ ; k gS] rks p(x) esa x dks k l s
i zfrLFkkfi r djus i j  i zkIr okLrfod l a[ ; k p(x) dk x = k i j  eku dgykrh gS vkSj bl s
p(k) l s fu: fi r djrs gSaA

p(x) = x2 –3x – 4 dk x = –1 i j  D; k eku gS\ ge i krs gSa %
p(–1) = (–1)2 –{3 × (–1)} – 4 = 0

l kFk gh] è; ku nhft ,  fd p(4) =42 – (3  4) – 4 = 0 gSA

D; ksafd p(–1) = 0 vkSj  p(4) = 0 gS] bl fy,  –1 vkSj  4 f}?kkr cgqi n x2 – 3x – 4 osQ
' kwU; d (zeroes) dgykrs gSaA vf/ d O; ki d : i  esa] , d okLrfod l a[ ; k k cgqi n p(x)
dk ' kwU; d dgykrh gS] ; fn p(k) = 0 gSA

vki  d{kk IX esa i <+ pqosQ gSa fd fdl h jSf[ kd cgqi n dk ' kwU; d oSQl s Kkr
fd; k t krk gSA mnkgj.k osQ fy, ] ; fn p(x) = 2x + 3 dk ' kwU; d k gS] rks p(k) = 0 l s] gesa

2k + 3 = 0 vFkkZr~ k = 
3
2

  i zkIr gksrk gSA

O; ki d : i  esa] ; fn p(x) = ax + b dk , d ' kwU; d k gS] rks p(k) = ak + b = 0, vFkkZr~

bk
a


 gksxkA vr%] jSf[ kd cgqi n ax + b dk ' kwU; d  
b

a x
 


(vpj  i n)
dk xq.kkda  gSA

bl  i zdkj] jSf[ kd cgqi n dk ' kwU; d ml osQ xq.kkadksa l s l acaf/ r gSA D; k ; g vU;
cgqi nksa esa Hkh gksrk gS\ mnkgj.k osQ fy, ] D; k f}?kkr cgqi n osQ ' kwU; d Hkh ml osQ xq.kkadksa
l s l acaf/ r gksrs gSa\

bl  vè; k;  esa] ge bu i z' uksa osQ mÙkj nsus dk i z; Ru djsaxsA ge cgqi nksa osQ fy,
foHkkt u dyu fof/  (division algorithm) dk Hkh vè; ; u djsaxsA
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14 xf.kr

2.2 cgqi n osQ ' kwU; dksa dk T; kferh;  v FkZ

vki  t kurs gSa fd , d okLrfod l a[ ; k k cgqi n p(x) dk , d ' kwU; d gS] ; fn p(k) = 0 gSA
i jarq fdl h cgqi n osQ ' kwU; d brus vko' ; d D; ksa gSa\ bl dk mÙkj nsus osQ fy, ] l oZi zFke
ge jSf[ kd vkSj f}?kkr cgqi nksa osQ v kys[ kh;  fu: i .k ns[ ksaxs vkSj fi Qj muosQ ' kwU; dksa dk
T; kferh;  vFkZ ns[ ksaxsA

i gys , d jSf[ kd cgqi n ax + b, a  0 i j  fopkj djrs gSaA vki us d{kk IX esa i <+k gS
fd  y = ax + b dk xzki Q (vkys[ k)  , d l jy js[ kk gSA mnkgj.k osQ fy, ]  y = 2x + 3 dk
xzki Q c̄nqvksa (– 2, –1) rFkk (2, 7) l s t kus okyh , d l jy js[ kk gSA

x –2 2

y = 2x + 3 –1 7

vkòQfr 2.1 l s vki  ns[ k l drs
gSa fd y = 2x + 3 dk xzki Q x–v{k dks
x = –1 rFkk x = – 2 osQ chpks chp]

vFkkZr~ c̄nq 3 , 0
2

  
 

 i j  i zfrPNsn

djrk gSA vki  ; g Hkh t kurs gSa fd

2x + 3 dk ' kwU; d 3
2

  gSA vr% cgqi n

2x + 3 dk ' kwU; d ml  c̄nq dk

x-funsZ' kkad gS] t gk¡ y = 2x + 3 dk
xzki Q x-v{k dks i zfrPNsn djrk gSA

O; ki d : i  esa] , d jSf[ kd cgqi n ax + b, a  0 osQ fy, ] y = ax + b dk xzki Q , d

l jy js[ kk gS] t ks x-v{k dks Bhd , d c̄nq , 0b
a
 

 
 

 i j  i zfrPNsn djrh gSA vr%] jSf[ kd

cgqi n ax + b, a  0 dk osQoy ,d ' kwU; d gS] t ks ml  c̄nq dk x–funsZ' kkad gS] t gk¡a
y = ax + b dk xzki Q x–v{k dks i zfrPNsn djrk gSA

vc vkb,  ge f}?kkr cgqi n osQ fdl h ' kwU; d dk T; kferh;  vFkZ t kusA f}?kkr
cgqi n x2 – 3x – 4 i j  fopkj dhft , A vkb,  ns[ ksa fd y = x2 – 3x – 4 dk xzki Q* fdl  i zdkj

* f}?kkr ; k f=k?kkr cgqi nksa osQ xzki Q [ khapuk fo| k£Fk; ksa osQ fy,  v i sf{kr ugha gS vkSj u gh budk
ewY; kadu l s l aca/  gSA

v koQ̀fr  2.1
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cgqi n 15

dk fn[ krk gSA ge x osQ oqQN ekuksa osQ l axr  y = x2 – 3x – 4 osQ oqQN ekuksa dks ysrs gSa] t Sl s
l kj.kh 2.1 esa fn,  gSaA

l kj . kh 2.1

x – 2 –1 0 1 2 3 4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4 0 6

; fn ge mi ; ZqDr c̄nqvksa dks
, d xzki Q i ssi j i j  vafdr djsa vkSj
xzki Q [ khapsa] rks ; g vkòQfr 2.2 esa
fn,  x,  t Sl k fn[ ksxkA

okLro esa fdl h f}?kkr cgqi n
ax2 + bx + c, a  0 osQ fy,  l axr
l ehdj.k  y = ax2 + bx + c osQ xzki Q
dk vkdkj ; k rks Åi j dh vksj
[ kqyk  dh rjg vFkok uhps dh
vksj [ kqyk  dh rjg dk gksxk]
t ks bl  i j  fuHkZj djsxk fd  a > 0 gS
; k a < 0 gS (bu oØksa dks i j oy;
(parabola) dgrs gSa)A

l kj.kh 2.1 l s vki  ns[ k l drs
gSa fd f}?kkr cgqi n osQ ' kwU; d –1
rFkk  4 gSaA bl  i j Hkh è; ku nhft ,
fd  –1 rFkk 4 mu c̄nqv ksa osQ
x–funsZ' kkad gSa] t gk¡ y = x2 – 3x – 4
dk xzki Q x–v{k dks i zfrPNsn djrk
gSA bl  i zdkj ] f}?kkr  cgqi n
x2 – 3x – 4 osQ ' kwU; d mu c̄nqvksaosQ
x–funZs' kkad gSa] t gk¡ y = x2 – 3x – 4 dk xzki Q x–v{k dks i zfrPNsn djrk gSA

; g rF;  l Hkh f}?kkr cgqi nksa osQ fy,  l R;  gS] vFkkZr~ f}?kkr cgqi n  ax2 + bx + c,
a  0 osQ ' kwU; d mu c̄nqvksa osQ x–funsZ' kkad gSa] t gk¡  y = ax2 + bx + c dks fu: fi r djus
okyk i joy;  x–v{k dks i zfrPNsn djrk gSA

v koQ̀fr  2.2
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16 xf.kr

y = ax2 + bx + c osQ xzki Q osQ vkdkj dk i zs{k.k djus l s rhu fuEufyf[ kr fLFkfr; k¡
l aHkkfor gSaA

fLFkfr  (i) : ; gk¡ xzki Q x-v{k dks nks fHkUu c̄nqvksa A vkSj  Ai j  dkVrk gSA

bl  fLFkfr esa] A vkSj  A osQ x–funsZ' kkad f}?kkr cgqi n ax2 + bx + c osQ nks ' kwU; d gSa
(nsf[ k,  vkòQfr 2-3)A

v koQ̀fr  2.3

fLFkfr  (ii) : ; gk¡ xzki Q x-v{k dks osQoy , d c̄nq i j ] vFkkZr~ nks l ai krh c̄nqvksa i j  dkVrk
gSA bl fy, ] fLFkfr  (i) osQ nks c̄nq A vkSj  A ; gk¡ i j  l ai krh gksdj , d c̄nq  A gks t krs gSa
(nsf[ k,  vkòQfr 2-4)A

v koQ̀fr  2.4

bl  fLFkfr esa] A dk x–funsZ' kkad f}?kkr cgqi n ax2 + bx + c dk osQoy , d ' kwU; d gSA
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cgqi n 17

fLFkfr  (iii) : ; gk¡ xzki Q ; k rks i w.kZ : i  l s x–v{k osQ Åi j  ; k i w.kZ : i  l s x–v{k osQ uhps
gSA bl fy, ] ; g x–v{k dks dgha i j  ugha dkVrk gS (nsf[ k,  vkòQfr 2-5)A

v koQ̀fr  2.5

vr%] bl  fLFkfr esas f}?kkr cgqi n ax2 + bx + c dk dksbZ ' kwU; d ugha gSA

bl  i zdkj] vki  T; kferh;  : i  esa ns[ k l drs gSa fd fdl h f}?kkr cgqi n osQ nks fHkUu
' kwU; d] ; k nks cjkcj ' kwU; d (vFkkZr~ , d ' kwU; d)  ; k dksbZ Hkh ' kwU; d ugha] gks l drs gSaA
bl dk ; g Hkh vFkZ gS fd ?kkr 2 osQ fdl h cgqi n osQ vf/ dre nks ' kwU; d gks l drs gSaA

vc vki  , d f=k?kkr cgqi n osQ ' kwU; dksa osQ T; kferh;  vFkZ osQ ckjs esa D; k vk' kk dj
l drs gSa\ vkb,  bl s Kkr djsaA f=k?kkr cgqi n x3 – 4x i j  fopkj dhft ,A bl s ns[ kus osQ fy,
fd  y = x3 – 4x dk xzki Q oSQl k yxrk gS] vkb,  x osQ oqQN ekuksa osQ l axr y osQ oqQN ekuksa dks
l kj.kh 2-2 esa l wphc¼ djsaA

l kj . kh 2.2

x –2 –1 0 1 2

y = x3 – 4x 0 3 0 –3 0

l kj.kh osQ c̄nqvksa dks , d xzki Q i si j  i j  vafdr djus vkSj xzki Q [ khapus i j ] ge ns[ krs
gSa fd y = x3 – 4x dk xzki Q okLro esa vkòQfr 2-6 t Sl k fn[ krk gSA
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18 xf.kr

mi ; qZDr l kj.kh l s ge ns[ krs gSa
fd f=k?kkr cgqi n x3 – 4x osQ ' kwU; d
– 2, 0 vkSj  2 gSaA è; ku nhft ,  fd
–2, 0 vkSj 2 okLro esa mu c̄nqvksa osQ
x–funsZ' kkad gSa] t gk¡ y = x3 – 4x dk
xzki Q x–v{k dks i zfrPNsn djrk gSA
D; ksafd oØ x–v{k dks osQoy bUgha
rhu c̄nqvksa i j  dkVrk gS] bl fy,
cgqi n osQ ' kwU; d osQoy bUgha fcanqvksa
osQ x–funsZ' kkad gSaA

vc ge oqQN vU;  mnkgj .k
ysrs gSaA f=k?kkr cgqi nksa x3 vkSj  x3 – x2

i j  fopkj dhft , A ge y = x3 rFkk
y = x3 – x2 osQ xzki Q Øe' k% vkòQfr
2-7 vkSj vkÑfr 2-8 esa [ khaprs gSaA

v koQ̀fr  2.7 v koQ̀fr  2.8

v koQ̀fr  2.6
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cgqi n 19

è; ku nhft ,  fd cgqi n x3 dk osQoy , d ' kwU; d 0 gSA vkòQfr 2-7 l s Hkh vki  ns[ k
l drs gSa fd 0 osQoy ml  c̄nq dk x–funsZ' kkad gS] t gk¡ y = x3 dk xzki Q x–v{k dks i zfrPNsn
djrk gSA bl h i zdkj] D; ksafd x3 – x2 = x2 (x – 1) gS] bl fy,  cgqi n x3 – x2 osQ ' kwU; d osQoy
0 vkSj 1 gSaaA vkòQfr 2-8 l s Hkh ; s eku osQoy mu c̄nqvksa osQ x–funsZ' kkad gSa] t gk¡ y = x3

– x2 dk xzki Q x–v{k dks i zfrPNsn djrk gSA

mi ; qZDr mnkgj.kksa l s ge ns[ krs gSa fd fdl h f=k?kkr cgqi n osQ vf/ d l s vf/ d
3 ' kwU; d gks l drs gSaA nwl js ' kCnksa esa] ?kkr 3 osQ fdl h cgqi n osQ vf/ d l s vf/ d rhu
' kwU; d gks l drs gSaA

fVIi . kh : O; ki d : i  esa] ?kkr  n osQ fn,  x,  cgqi n p(x) osQ fy, ]  y = p(x) dk xzki Q x–v{k
dks vf/ d l s vf/ d n c̄nqvksa i j  i zfrPNsn djrk gSA vr% ?kkr n osQ fdl h cgqi n osQ
vfèkd l s vf/ d  n ' kwU; d gks l drs gSaA

mnkgj . k 1 : uhps nh xbZ vkòQfr 2-9 esa] xzki Qksa dks nsf[ k,A i zR; sd vkÑfr y = p(x), t gk¡
p(x) , d cgqi n gS] dk xzki Q gSA xzki Qksa l s i zR; sd osQ fy, ] p(x) osQ ' kwU; dksa dh l a[ ; k Kkr
dhft , A

v koQ̀fr  2.9
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20 xf.kr

gy  :
(i) ' kwU; dksa dh l a[ ; k 1 gS] D; ksafd xzki Q x–v{k dks osQoy ,d c̄nq i j i zfrPNsn djrk gSA

(ii) ' kwU; dksa dh l a[ ; k 2 gS] D; ksafd xzki Q x-v{k dks nks c̄nqvksa i j  i zfrPNsn djrk gSA

(iii) ' kwU; dksa dh l a[ ; k 3 gSA (D; ksa\ )

(iv) ' kwU; dksa dh l a[ ; k 1 gSA (D; ksa\ )

(v) ' kwU; dksa dh l a[ ; k 1 gSA (D; kas\ )

(vi) ' kwU; dksa dh l a[ ; k 4 gSA (D; ksa\ )

i z' ukoyh2.1
1. fdl h cgqi n p(x) osQ fy, ] y = p(x) dk xzki Q uhps vkòQfr 2-10 esa fn; k gSA i zR; sd fLFkfr esa]

p(x) osQ ' kwU; dksa dh l a[ ; k Kkr dhft , A

v koQ̀fr  2.10

2.3 fd l h cgqi n osQ ' kwU; dksa v kSj  xq. kkadksa esa l aca/

vki  i gys gh ns[ k pqosQ gSa fd jSf[ kd cgqi n ax + b dk ' kwU; d  
b
a  gksrk gSA vc ge

fdl h f}?kkr cgqi n osQ ' kwU; dksa vkSj ml osQ xq.kkadksa osQ l aca/  esa vuqPNsn 2-1 esa
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cgqi n 21

mBk,  x,  i z' u dk mÙkj nsus dk i z; Ru djsaxsA bl osQ fy,  , d f}?kkr cgqi n ekuk
p(x) = 2x2 – 8x + 6 yhft , A d{kk IX eas] vki  l h[ k pqosQ gSa fd eè;  i n dks foHkDr djosQ
oSQl s fdl h f}?kkr cgqi n osQ xq.ku[ kaM fd,  t krs gSaA bl fy, ] ; gk¡ gesa eè;  i n ‘– 8x’
dks nks , sl s i nksa osQ ; ksx osQ : i  esa foHkDr djuk gS ft udk xq.kui Qy 6 × 2x2 = 12x2 gksA
vr%] ge fy[ krs gSa%

2x2 – 8x + 6 = 2x2 – 6x – 2x + 6 = 2x(x – 3) – 2(x – 3)
= (2x – 2)(x – 3) = 2(x – 1)(x – 3)

bl fy, ] p(x) = 2x2 – 8x + 6 dk eku ' kwU;  gS] t c x – 1 = 0 ; k x – 3 = 0 gS] vFkkZr~
t c x = 1 ; k x = 3 gksA vr%] 2x2 – 8x + 6 osQ ' kwU; d 1 vkSj 3 gSaA è; ku nhft , %

' kwU; dksa dk ; ksx = 2
( 8)  1 3 4
2

x
x

  
   

( dk xq.kkda)
dk x.qkkda

' kwU; dksa dk xq.kui Qy = 2
61 3 3
2 x

   
vpj  i n
dk xq.kkda

vkb, ] , d vkSj f}?kkr cgqi n] ekuk p(x) = 3x2 + 5x – 2 ysaA eè;  i n osQ foHkDr
djus dh fof/  l s]

3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) –1(x + 2)
= (3x – 1)(x + 2)

vr%] 3x2 + 5x – 2 dk eku ' kwU;  gksxk ; fn ; k rks 3x – 1 = 0 gks ; k  x + 2 = 0 gks] vFkkZr~

t c x = 
1
3

 gks ; k x = –2 gksA bl fy, ] 3x2 + 5x – 2 osQ ' kwU; d  
1
3

 vkSj  – 2 gSaA è; ku nhft , %

' kwU; dksa dk ; ksx = 2
1 5  ( 2)
3 3

x
x

 
   

( dk xq.kkda)
dk x.qkkda

' kwU; dksa dk xq.kui Qy = 2
1 2( 2)
3 3 x


   

vpj  i n
dk xq.kkda

O; ki d : i  esa] ; fn * ]  f}?kkr cgqi n p(x) = ax2 + bx + c, a  0 osQ ' kwU; d gksa]
rks vki  t kurs gSa fd x –  vkSj x – , p(x) osQ xq.ku[ kaM gksrs gSaA vr%]

ax2 + bx + c = k(x – ) (x – ), t gk¡ k ,d vpj gS
= k[x2 – ( + )x + ]
= kx2 – k( + )x + k 

*  ; wukuh Hkk"kk osQ v{kj gSa] ft Ugsa Øe' k% vYi Qk] chVk }kjk mPpfjr fd; k t krk gSA ckn esa
ge ,d vkSj v{kj  dk i z; ksx djsaxs] ft l s x̂kek* l s mPpfjr fd; k t krk gSA
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22 xf.kr

nksuksa vksj osQ x2, x osQ xq.kkadksa rFkk vpj i nksa dh rqyuk djus i j] ge i krs gSa%
a = k, b = – k( + ) vkSj c = k

bl l s i zkIr gksrk gS%  +  =
–b
a

  =
c
a

vFkkZr~ ' kwU; dksa dk ; ksx =  +  = 2
 b x

a x


 
( dk x.qkkda)

dk x.qkkda

' kwU; dksa dk xq.kui Qy =  = 2
c
a x


vpj  i n
dk xq.kkda

vkb,  oqQN mnkgj.kksa i j  fopkj djsaA

mnkgj . k 2 : f}?kkr cgqi n x2 + 7x + 10 osQ ' kwU; d Kkr dhft ,  vkSj ' kwU; dksa rFkk xq.kkadksa
osQ chp osQ l acaa/  dh l R; rk dh t k¡p dhft , A

gy  : ge i krs gSa%

x2 + 7x + 10 = (x + 2)(x + 5)

bl fy,  x2 + 7x + 10 dk eku ' kwU;  gS] t c x + 2 = 0 gS ; k x + 5 = 0 gS] vFkkZr~ t c
x = – 2 ; k x = –5 gksA bl fy, ] x2 + 7x + 10 osQ ' kwU; d  – 2 vkSj  – 5 gSaA vc]

' kwU; dksa dk ; ksx = 2
(7)  – 2 (– 5) – (7)
1

x
x

 
   

( dk x.qkkda)
dk xq.kkda

' kwU; dksa dk xq.kui Qy = 2
10( 2) ( 5) 10
1 x

     
vpj  i n
dk x.qkkda

mnkgj . k 3 : cgqi n x2 – 3 osQ ' kwU; d Kkr dhft ,  vkSj ' kwU; dksa rFkk xq.kkadksa osQ chp osQ
l acaèk dh l R; rk dh t k¡p dhft , A

gy  : l oZl fedk a2 – b2 = (a – b)(a + b) dk Lej.k dhft , A bl s i z; ksx dj] ge fy[ k
l drs gSa%

x2 – 3 =   3 3x x 

bl fy, ] x2 – 3 dk eku ' kwU;  gksxk] t c x = 3  gks ; k x = – 3 gksA

vr%] x2 – 3 osQ ' kwU; d  3  vkSj  3 gSaA vc]
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cgqi n 23

' kwU; dksa dk ; ksx = 2
 3 3 0 x

x


  
( dk x.qkkad)

dk x.qkkda

' kwU; dksa dk xq.kui Qy =    2
33 3 – 3

1 x


   
vpj  i n
dk xq.kkda

mnkgj . k 4 : , d f}?kkr cgqi n Kkr dhft , ] ft l osQ ' kwU; dksa dk ; ksx rFkk xq.kui Qy
Øe' k% – 3 vkSj  2 gSaA

gy  : ekuk f}?kkr cgqi n ax2 + bx + c gS vkSj bl osQ ' kwU; d  vkSj  gSaA

ge i krs gSa%  +  = – 3 = 
b

a


vkSj  = 2 = 
c
a

; fn a = 1 gS, rks b = 3 vkSj  c = 2 gksxkA

vr%] , d f}?kkr cgqi n] ft l esa nh xbZ ' krs± l arq"V gksrh gSa] x2 + 3x + 2 gSA

vki  t k¡p dj l drs gSa fd vU;  dksbZ f}?kkr cgqi n] t ks bu ' krks± dks l arq"V djrk
gks] k(x2 + 3x + 2) dh rjg dk gksxk] t gk¡ k , d okLrfod l a[ ; k gSA

vkb,  vc ge f=k?kkr cgqi n dh vksj ǹf"Vi kr djsaA D; k vki  l ksprs gSa fd f=k?kkr
cgqi n osQ ' kwU; dksa vkSj ml osQ xq.kkadksa osQ chp bl h i zdkj dk l aca/  gksrk gS\

vkb,  p(x) = 2x3 – 5x2 – 14x + 8 i j  fopkj djsaA

vki  bl dh t k¡p dj l drs gSa fd  x = 4, –2 vkSj  1
2

osQ fy,  p(x) = 0 gSA D; ksafd p(x)

osQ vf/ d l s vf/ d rhu ' kwU; d gks l drs gSa] bl fy,  2x3 – 5x2 – 14x + 8 osQ ; gh
' kwU; d gSaA vc]

' kwU; dksa dk ; ksx =
2

3
1 5 ( 5)

4 ( 2)
2 2 2

x
x

  
     

( dk x.qkkda)
dk xq.kkda

,

' kwU; dksa dk xq.kui Qy = 3
1 8 –4 ( 2) 4
2 2 x


      

vpj  i n
dk x.qkkda

i jarq] ; gk¡ , d vkSj l aca/  Hkh gSA nks ' kwU; dksa dks , d l kFk ysdj muosQ xq.kui Qyksa
osQ ; ksx i j  fopkj djsaA ge i krs gSa%
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24 xf.kr

  1 14 ( 2) ( 2) 4
2 2

            
   

=
14– 8 1 2 7
2


      = 3
x
x

dk x.qkkad
dk xq.kkda

O; ki d : i  esa] ; g fl ¼ fd; k t k l drk gS fd ; fn , ,  f=k?kkr cgqi n
ax3 + bx2 + cx + d osQ ' kwU; d gksa] rks

 +  +  =
–b
a

 +  +  =
c
a

rFkk   =
– d
a

vkb,  , d mnkgj.k i j  fopkj djsaA

mnkgj . k 5* : t k¡p dhft ,  fd  f=k?kkr cgqi n p(x) = 3x3 – 5x2 – 11x – 3 osQ ' kwU; d  3, –1

vkSj  
1
3

  gSaA bl osQ i ' pkr~ ' kwU; dksa rFkk xq.kkadksa osQ chp osQ l aca/  dh l R; rk dh t k¡p

dhft , A

gy : fn,  gq,  cgqi n dh ax3 + bx2 + cx + d l s rqyuk djus i j ] ge i krs gSa%

a = 3, b = – 5, c = –11, d = – 3 gSA i qu%]

p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = –3 – 5 + 11 – 3 = 0

3 21 1 1 13 5 11 3
3 3 3 3

p                        
       

            = 
1 5 11 2 2– 3 – 0
9 9 3 3 3
     

vr%, 3x3 – 5x2 – 11x – 3 osQ ' kwU; d  3, –1 vkSj  
1
3

  gSaA

* ; g i jh{kk dh ǹf"V l s ugha gSA
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bl fy, ] ge  = 3,  = –1 vkSj   = 1
3

  ysrs gSaA vc]

1 1 5 ( 5)3 ( 1) 2
3 3 3 3

b
a

                 
 

1 1 1 113 ( 1) ( 1) 3 3 1
3 3 3 3

c
a

                         
   

vkSj 
1 ( 3)3 ( 1) 1
3 3

d
a

            
 

 gSA

i z' ukoyh2.2
1. fuEu f}?kkr cgqi nksa osQ ' kwU; d Kkr dhft ,  vkSj ' kwU; dksa rFkk xq.kkadksa osQ chp osQ l aca/  dh

l R; rk dh t k¡p dhft , %
(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x

(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2. , d f}?kkr cgqi n Kkr dhft , ] ft l osQ ' kwU; dksa osQ ; ksx rFkk xq.kui Qy Øe' k% nh xbZ l a[ ; k, ¡ gSa%

(i)
1 , 1
4

 (ii) 12 ,
3

(iii) 0, 5

(iv) 1, 1 (v)
1 1,
4 4

 (vi) 4, 1

2.4 l kj ka' k

bl  vè; k;  esa] vki us fuEu rF; kas dk vè; ; u fd; k gS%

1. ?kkrksa 1, 2 vkSj  3 osQ cgqi n Øe' k% jSf[ kd cgqi n] f}?kkr cgqi n , oa f=k?kkr cgqi n dgykrs gSaA

2. , d f}?kkr cgqi n ax2 + bx + c, t gk¡ a, b, c okLrfod l a[ ; k, ¡ gSa vkSj a  0 gS] osQ : i  dk gksrk gSA

3. , d cgqi n  p(x) osQ ' kwU; d mu c̄nqvksa osQ  x–funsZ' kkad gksrs gSa t gk¡  y = p(x) dk xzki Q  x–v{k
dks i zfrPNsn djrk gSA

4. , d f}?kkr cgqi n osQ vf/ d l s v f/ d nks ' kwU; d gks l drs gSa vkSj , d f=k?kkr cgqi n osQ
vf/ d l s v f/ d rhu ' kwU; d gks l drs gSaA
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26 xf.kr

5. ; fn f}?kkr cgqi n  ax2 + bx + c osQ' kwU; d   vkSj   gksa] rks

b
a

    , c
a

 

6. ; fn , ,  f=k?kkr cgqi n ax3 + bx2 + cx + d  osQ ' kwU; d gksa] rks
b

a


    

c
a

     

vkSj
d
a


 
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3
3.1 Hkwfedk

vki us bl  i zdkj dh fLFkfr dk l keuk vo' ;  fd; k gksxk] t Sl h uhps nh xbZ gS%

vf[ kyk v i us xk¡o osQ , d esys esa xbZA og , d pj[ kh (Giant wheel) dh l okjh
djuk pkgrh Fkh vkSj gwi yk (Hoopla) [, d [ ksy ft l esa vki  , d LVky esa j[ kh fdl h
oLrq i j  , d oy;  (ring) dks i saQdrs gSa vkSj ; fn og oLrq dks i w.kZ: i  l s ?ksj ys] rks
vki dks og oLrq fey t krh gS] [ ksyuk pkgrh FkhA ft ruh ckj ml us gwi yk [ ksy [ ksyk
ml l s vk/ h ckj ml us pj[ kh dh l okjh dhA ; fn i zR; sd ckj dh l okjh osQ fy,  ml s `3
rFkk gwi yk [ ksyus osQ fy,  `4 [ kpZ djus i M+s] rks vki  oSQl s Kkr djsaxs fd ml us fdruh
ckj pj[ kh dh l okjh dh vkSj fdruh ckj gwi yk [ ksyk] t cfd ml us bl osQ fy,  oqQy
`20[ kpZ fd, \

gks l drk gS fd vki  bl s Kkr djus osQ fy,  vyx&vyx fLFkfr; k¡ ysdj pysaA ; fn
ml us , d ckj l okjh dh] D; k ; g l aHko gS\  D; k ; g Hkh l aHko gS fd ml us nks ckj

nks pj  okys jSf[ kd
l ehdj . k ; qXe
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28 xf.kr

l okjh dh\  bR; kfnA vFkok vki  d{kk IX osQ Kku dk mi ; ksx djrs gq, ] bu fLFkfr; ksa dks
nks pjkas okys jSf[ kd l ehdj.kksa }kjk fu: fi r dj l drs gSaA

vkb,  bl  i zfØ; k dks l e>saA

vf[ kyk }kjk l okjh djus dh l a[ ; k dks x rFkk ml osQ }kjk gwi yk [ ksy [ ksyus dh
l a[ ; k dks  y  l s fu: fi r dhft , A vc nh gqbZ fLFkfr dks nks l ehdj.kksa }kjk O; Dr fd; k
t k l drk gS%

y =
1
2

x (1)

3x + 4y = 20 (2)

D; k ge bl  l ehdj.k ; qXe dk gy Kkr dj l drs gSa\  bUgsa Kkr djus oQh dbZ
fof/ ; k¡ gSa] ft udk ge bl  vè; k;  esa vè; ; u djsaxsA

bl fy, ] geus dbZ fLFkfr; k¡ ns[ kh gSa ft Ugsa , d jSf[ kd l ehdj.k ; qXe }kjk i zn£' kr
fd; k t k l drk gSA geus muosQ cht xf.krh;  vkSj T; kferh;  fu: i .k ns[ ksA vxys oqQN
vuqPNsnksa esa ge ppkZ djsaxs fd oSQl s bu fu: i .kksa dks , d jSf[ kd l ehdj.k ; qXe osQ gy
Kkr djus esa mi ; ksx fd; k t k l drk gSA

3-2 jSf[ kd l ehd j . k ; qXe dk xzki Qh;  fof/  l s gy

, d jSf[ kd l ehdj .k ; qXe] ft l oQk dksbZ gy ugha gksrk] jSf[ kd l ehdj.kksa dk
vl axr (inconsistent) ; qXe dgykrk gSA , d jSf[ kd l ehdj.k ; qXe] ft l dk gy gksrk
gS] jSf[ kd l ehdj.kksa dk l axr (consistent) ; qXe dgykrk gSA rqY;  jSf[ kd l ehdj.kksa osQ
, d ; qXe osQ vi fj fer : i  l s vusd gy gksrs gSaA bl  ; qXe dks nks pjksa osQ jSf[ kd
l ehdj.kksa dk vkfJr (dependent) ; qXe dgrs gSaA è; ku nhft ,  fd jSf[ kd l ehdj.kksa dk
vkfJr ; qXe l nSo l axr gksrk gSA

vc ge nks pjksa esa , d jSf[ kd l ehdj.k ; qXe }kjk fu: fi r js[ kkvksa osQ O; ogkj dks
rFkk gy osQ vfLrRo gksus dks fuEu i zdkj l s , d l kjka' k osQ : i  esa O; Dr dj l drs gSa%

(i) js[ kk, ¡ , d c̄nq i j  i zfrPNsn dj l drh gSaA bl  fLFkfr esa] l ehdj.k ; qXe dk
vf}rh;  gy gksrk gS (vfojks/ h l ehdj.k ; qXe)A

(ii) js[ kk, ¡ l ekarj gks l drh gSaA bl  fLFkfr esa] l ehdj.kksa dk dksbZ gy ugha gksrk
gS (v l axr l ehdj.k ; qXe)A
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nks pj okys jSf[ kd l ehdj.k ; qXe 29

(iii) js[ kk, ¡ l ai krh gks l drh gSaA bl  fLFkfr esa] l ehdj.kksa osQ vi fj fer : i  l s
vusd gy gksrs gSa [vkfJr ( l axr)  l ehdj.k ; qXe]A

vkb,  vc ge fuEufyf[ kr jSf[ kd l ehdj.k ; qXeksa i j  fopkj djsaA

(i) x – 2y = 0 vkSj  3x + 4y – 20 = 0 ( js[ kk, ¡ i zfrPNsn djrh gSa)

(ii) 2x + 3y – 9 = 0 vkSj  4x + 6y – 18 = 0 ( js[ kk, ¡ l ai krh gSa)

(iii) x + 2y – 4 = 0 vkSj  2x + 4y – 12 = 0 ( js[ kk, ¡ l ekarj gSa)

vc vkb,  l Hkh rhuksa mnkgj.kksa esa]  1 1 1

22 2

,a b c
ca b

vkjS  osQ eku fy[ ksa vkSj mudh

rqyuk djsaA ; gk¡ a1, b1, c1 vkSj  a2, b2, c2 O; ki d : i  esa fn,  x,  l ehdj.kksa osQ xq.kkad dks
O; Dr djrs gSaA

l kj . kh 3.1

Ø- js[ kk ; qXe 1

2

a
a

1

2

b
b

1

2

c
c

vuqi krksa dh xzki Qh; cht xf.krh;

l a- rqyuk fu: i .k fu: i .k

1 x – 2y = 0 1
3

2
4
 0

20
1 1

2 2

a b
a b

 i zfrPNsn osQoy , d

3x + 4y – 20 = 0 djrh gqbZ js[ kk, ¡gy (vf}rh; )

2 2x + 3y – 9 = 0
2
4

3
6

9
18



1 1 1

2 2 2

a b c
a b c

  l ai krh v i fjfer : i
4x + 6y – 18 = 0 js[ kk, ¡ l s vusd gy

3 x + 2y – 4 = 0
1
2

2
4

4
12



1 1 1

2 2 2

a b c
a b c

  l ekarj js[ kk, ¡ dksbZ gy ugha
2x + 4y – 12 = 0

l kj .kh 3.1 l s vki  ns[ k l drs gaS fd

 a1x + b1y + c1 = 0

vkSj a2x + b2y + c2 = 0 l s fu: fi r js[ kk, ¡%

(i) i zfrPNsn djrh gSa] rks 1 1

2 2

a b
a b

  gSA

(ii) l ai krh gSa] rks 1 1 1

2 2 2

a b c
a b c

   gSA
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30 xf.kr

(iii) l ekarj gSa] rks 1 1 1

2 2 2

a b c
a b c

   gSA

okLro esa] bl dk foykse Hkh fdl h Hkh js[ kk ; qXe osQ fy,  l R;  gSA vki  oqQN vkSj
mnkgj.k ysdj bl dh t k¡p dj l drs gSaA

vkb,  vc bl dks Li "V djus osQ fy,  oqQN mnkgj.k ysaA

mnkgj . k 1 : xzki Q }kjk t k¡p dhft ,  fd l ehdj.k ; qXe
x + 3y = 6 (1)

vkSj 2x – 3y = 12 (2)
l axr gSA ; fn , sl k gS] rks mUgsa xzki Q }kjk gy dhft , A

gy  : vkb,  l ehdj.kksa (1)  vkSj (2)  osQ xzki Q [ khapsaA bl osQ fy, ] ge i zR; sd l ehdj.k
osQ nks gy Kkr djrs gSa] t ks l kj.kh 3-2 esa fn,  gSa%

l kj . kh 3.2

x 0 6 x 0 3

y = 
6

3
x

2 0 y = 
2 12

3
x 

– 4 –2

, d xzki Q i si j  i j  c̄nqvksa  A(0, 2), B(6, 0), P(0, – 4) vkSj  Q(3, – 2) dks vkysf[ kr
dhft , ] vkSj c̄nqvksa dks feykdj js[ kk  AB vkSj  PQ vkòQfr 3-1 osQ vuql kj cukb, A

ge ns[ krs gSa fd js[ kkvksa  AB vkSj PQ esa , d mHk; fu"B c̄nq B(6, 0) gSA bl fy, ]
jSf[ kd l ehdj.k ; qXe dk , d gy x = 6, y = 0 gS]  vFkkZr~ l ehdj.k ; qXe l axr gSA

v koQ̀fr  3.1
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nks pj okys jSf[ kd l ehdj.k ; qXe 31

mngkj . k 2 : xzki Q }kjk Kkr dhft ,  fd fuEu l ehdj.k ; qXe dk gy ugha gS] vf}rh;
gy gS vFkok v i fj fer : i  l s vusd gy gSa%

5x – 8y + 1 = 0 (1)

3x – 
24
5

y  + 
3
5

 = 0 (2)

gy  : l ehdj.k (2)  dks 
5
3  l s xq.kk djus i j ] ge i krs gSa%

5x – 8y + 1 = 0

i jarq ; g ogh gS t ks l ehdj.k (1) gSA vr%] l ehdj.kksa (1) vkSj  (2) l s fu: fi r js[ kk, ¡ l ai krh
gSaA bl fy, ] l ehdj.kksa (1) vkSj  (2) osQ vi fj fer : i  l s vusd gy gSaA

xzki Q i j  oqQN c̄nq vafdr dhft ,  vkSj Lo; a t k¡p dj yhft , A

mnkgj . k 3 : pai k , d l̂ sy* esa oqQN i SaV vkSj LdVZ [ kjhnus xbZA t c ml dh l gsfy; ksa us
i wNk fd i zR; sd osQ fdrus ux [ kjhns] rks ml us mÙkj fn; k] ¶LdVZ dh l a[ ; k [ kjhnh xbZ
i SaVksa dh l a[ ; k dh nks xquh l s nks de gSA LdVZ dh l a[ ; k [ kjhnh xbZ i SaVksa dh l a[ ; k dh
pkj xquh l s Hkh pkj de gSA̧ l gsfy; ksa dh ; g t kuus osQ fy,  l gk; rk dhft ,  fd pai k
us fdruh i SaV vkSj LdVZ [ kjhnhaA

gy  : vkb,  ge i SaVksa dh l a[ ; k dks  x  rFkk LdVZ dh l a[ ; k dks  y  l s fu: fi r djasA rc]
bul s cuh l ehdj.k gSa%

y = 2x – 2 (1)

 vkSj y = 4x – 4 (2)

vc vkb,  l ehdj.kksa (1)  vkSj (2)  osQ xzki Q [ khapus osQ fy, ] i zR; sd l ehdj.k
osQ nks gy Kkr djsaA ; ss l kj.kh 3-3 esa fn,  gSa%

l kj . kh 3.3

x 2 0 x 0 1

y = 2x – 2 2 – 2 y = 4x – 4 – 4 0
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c̄nqvksa dks vkysf[ kr dhft ,

vkSj l ehdj.kksa dks fu: fi r djus

osQ fy,  mul s t kus okyh js[ kk, ¡

[ khafp, ] t Sl k vkoQ̀fr  3-2 esa

fn[ kk; k x; k gSA

; s nksuksa js[ kk, ¡ c̄nq (1, 0) i j

i zfr PNsn d j r h gSaA bl fy ,

x = 1, y = 0 jSf[ kd l ehdj.k ; qXe

dk vHkh"V gy gS] vFkkZr~ ml osQ

}kjk [ kjhnh xbZ i SaVksa dh l a[ ; k 1

gS vkSj ml us dksbZ LdVZ ugha [ kjhnh

gSA

t k¡p  : (1)  vkSj (2)  esa  x = 1 vkSj  y = 0 j [ kus i j  ge i krs gSa fd nksuksa l ehdj.k l arq"V
gks t krh gSaA

i z' ukoyh3.1

1. fuEu l eL; kvksa esa jSf[ kd l ehdj.kksa osQ ; qXe cukb,  vkSj muosQ xzki Qh;  fof/  l s gy Kkr
dhft , A

(i) d{kk  X  osQ 10 fo| k£Fk; ksa us , d xf.kr dh i gsyh i zfr; ksfxrk esa Hkkx fy; kA ; fn
yM+fd; ksa dh l a[ ; k yM+dksa dh l a[ ; k l s 4 v f/ d gks] rks i zfr; ksfxrk esa Hkkx fy,
yM+dksa vkSj yM+fd; ksa dh l a[ ; k Kkr dhft , A

(ii) 5 i safl y rFkk 7 dyeksa dk oqQy ewY;  ` 50gS] t cfd 7 i safl y rFkk 5 dyeksa dk
oqQy ewY;  ` 46gSA , d i safl y dk ewY;  rFkk , d dye dk ewY;  Kkr dhft , A

2. vuqi krksa  1 1 1

2 2 2

,a b c
a b c

vkjS  dh rqyuk dj Kkr dhft ,  fd fuEu l ehdj.k ; qXe }kjk fu: fi r

js[ kk, ¡ , d c̄nq i j i zfrPNsn djrh gSa] l ekarj gSa vFkok l ai krh gSa%

v koQ̀fr  3.2
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(i) 5x – 4y + 8 = 0 (ii) 9x + 3y + 12 = 0
7x + 6y – 9 = 0 18x + 6y + 24 = 0

(iii) 6x – 3y + 10 = 0
2x – y + 9 = 0

3. vuqi krksa 1 1

2 2

,a b
a b

 vkSj  1

2

c
c  dh rqyuk dj Kkr dhft ,  fd fuEu jSf[ kd l ehdj.kksa osQ ; qXe

l axr gSa ; k v l axr%
(i) 3x + 2y = 5 ; 2x – 3y = 7 (ii) 2x – 3y = 8 ; 4x – 6y = 9

(iii) 3 5 7
2 3

x y  ; 9x – 10y = 14 (iv) 5x – 3y = 11 ; – 10x + 6y = –22

(v)
4 2 8
3

x y   ; 2x + 3y = 12

4. fuEu jSf[ kd l ehdj.kksa osQ ; qXeksa esa l s dkSu l s ; qXe l axr@vl axr gSa] ; fn l axr gSa rks xzki Qh;
fof/  l s gy Kkr dhft , A

(i) x + y = 5, 2x + 2y = 10
(ii) x – y = 8, 3x – 3y = 16
(iii) 2x + y – 6 = 0, 4x – 2y – 4 = 0
(iv) 2x – 2y – 2 = 0, 4x – 4y – 5 = 0

5. , d vk; rkdkj ckx] ft l dh yackbZ] pkSM+kbZ l s 4m vf/ d gS] dk v / Zi fjeki  36m gSA ckx
dh foek, ¡ Kkr dhft , A

6. , d jSf[ kd l ehdj.k 2x + 3y – 8 = 0 nh xbZ gSA nks pjksa esa , d , sl h vkSj jSf[ kd l ehdj.k
fyf[ k,  rkfd i zkIr ; qXe dk T; kferh;  fu: i .k t Sl k fd

(i) i zfrPNsn djrh js[ kk, ¡ gksaA (ii) l ekarj js[ kk, ¡ gksaA
(iii) l ai krh js[ kk, ¡ gksaA

7. l ehdj.kksa x – y + 1 = 0 vkSj   3x + 2y – 12 = 0 dk xzki Q [ khafp, A x-v{k vkSj bu js[ kkvksa l s cus
f=kHkqt  osQ ' kh"kks± osQ funsZ' kkad Kkr dhft ,  vkSj f=kHkqt kdkj i Vy dks Nk; kafdr dhft , A

3.3 , d  jSf[ kd  l ehd j . k ; qXe dks gy d jus dh cht xf. krh;  fof/

fi Nys vuqPNsn esa] geus , d jSf[ kd l ehdj.k ; qXe dks gy djus osQ fy,  xzki Qh;  fof/
dh ppkZ dhA xzki Qh;  fof/  ml  fLFkfr esa l qfo/ kt ud ugha gksrh gS] t c jSf[ kd l ehdj.kksa

osQ gyksa dks fu: fi r djus okys c̄nqvksa osQ funsZ' kkad i w.kk±d u gksa] t Sl s  3 , 2 7 ,
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(–1.75, 3.3), 
4 1,

13 19
 
 
 

 vkfnA bl  i zdkj osQ c̄nqvkaas dks i <+us esa vko' ; d : i  l s =kqfV

gksus dh l aHkkouk jgrh gSA D; k gy Kkr djus dh dksbZ vU;  fof/  Hkh gS\  bl dh dbZ
cht xf.krh;  (cht h; )  fof/ ; k¡ gSa] ft udh ge vc ppkZ djsaxsA

3.3.1 i zfrLFkki u fof/  : ge i zfrLFkki u fof/  dks oqQN mnkgj.k ysdj l e>k, ¡xsA

mnkgj . k 7 : i zfrLFkki uk fof/  }kjk fuEu jSf[ kd l ehdj.k ; qXe dks gy dhft , %
7x – 15y = 2 (1)

x + 2y = 3 (2)
gy  :

pj . k 1 : ge fdl h , d l ehdj.k dks ysrs gSa vkSj fdl h , d pj dks nwl js osQ i nksa esa
fy[ krs gSaA vkb,  l ehdj.k (2)

x + 2y = 3,
dks ysa vkSj bl s x = 3 – 2y osQ : i  esa fy[ ksaA (3)
pj . k 2 : x dk ; g eku l ehdj.k (1)  esa i zfrLFkkfi r dhft , A ge i krs gSa%

7(3 – 2y) – 15y = 2
vFkkZr~ 21 – 14y – 15y = 2
vFkkZr~ – 29y = –19

bl fy, y =
19
29

pj . k 3 :  y dk ; g eku l ehdj.k (3)  esa i zfrLFkkfi r djus i j ] ge i krs gSa%

x = 3 – 192
29

 
 
 

 = 
49
29

vr% gy gS% x = 
49
29

, y = 
19
29

l R; ki u : x = 
49
29

 vkSj   y = 
19
29

 dks i zfrLFkkfi r djus i j ] vki  t k¡p dj l drs gSa fd nksuksa

l ehdj.k (1)  vkSj (2)  l arq"V gks t krs gSaaA

i zfrLFkki u fof/  dks vkSj vf/ d Li "V : i  l s l e>us osQ fy, ] vkb,  bl  i j
pj.kc¼ : i  l s fopkj djsaA
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pj . k 1 : , d pj dk eku] ekuk y  dks nwl js pj] ekuk  x  osQ i nksa esa fdl h Hkh l ehdj.k
l s Kkr dhft , ] t ks l qfo/ kt ud gksA

pj . k 2 :  y  osQ bl  eku dks nwl js l ehdj.k esa i zfrLFkkfi r dhft ,  vkSj bl dks , d pj
x osQ l ehdj.k osQ : i  esa cnfy, ] ft l dks gy fd; k t k l drk gSA dHkh&dHkh] t Sl k fd
fuEu mnkgj.kksa 9 rFkk 10 esa gS] vki  fcuk fdl h pj osQ dFku i zkIr dj l drs gSaA ; fn
; g dFku l R;  gS] rks vki  ; g fu.kZ;  dj l drs gSa fd jSf[ kd l ehdj.k ; qXe osQ
vi fj fer : i  l s vusd gy gSaA ; fn pj.k 2 esa i zkIr dFku v l R;  gS] rks jSf[ kd
l ehdj.k ; qXe fojks/ h gSA

pj . k 3 : pj.k 2 l s i zkIr  x (vFkok y) dkeku ml  l ehdj.k] ft l s pj.k 1 esa i z; ksx fd; k
gS] esa i zfrLFkkfi r djosQ nwl js pj dk eku i zkIr dhft , A

fVIi . kh : geus , d pj dk eku nwl js pj osQ i n esa O; Dr djosQ] jSf[ kd l ehdj.k ; qXe
dks gy djus osQ fy,  i zfrLFkkfi r  fd; k gSA bl fy,  bl  fof/  dks i zfrLFkki u fof/
dgrs gSaA

mnkgj . k 5 : fuEufyf[ kr i z' u dks i zfrLFkki u fof/  l s gy dhft , A

vki+Qrkc v i uh i q=kh l s dgrk gS] l̂ kr o"kZ i woZ eSa rqel s l kr xquh vk; q dk FkkA vc l s 3 o"kZ ckn
eSa rqel s osQoy rhu xquh vk; q dk jg t kÅ¡xkA* (D; k ; g euksjat d gS\ )  bl  fLFkfr dks cht xf.krh;
, oa xzki Qh;  : i ksa esa O; Dr dhft , A

gy  : ekuk vki+Qrkc vkSj ml dh i q=kh dh vk; q (o"kks± esa)  Øe' k%  s vkSj   t  gSaA rc] ml
fLFkfr dks fu: fi r djus osQ fy, ] jSf[ kd l ehdj.k ; qXe gS%

s – 7 = 7 (t – 7), vFkkZr~s – 7t + 42 = 0 (1)
rFkk s + 3 = 3(t + 3), vFkkZr~s – 3t = 6 (2)
l ehdj.k (2)  dk i z; ksx djus i j ] ge i krs gSa% s = 3t + 6

l ehdj.k (1)  esa s dk eku j[ kus i j ] ge i krs gSa%
(3t + 6) – 7t + 42 = 0

vFkkZr~ 4t = 48, ft l l s  t = 12 i zkIr gksrk gSA
t  osQ bl  eku dks l ehdj.k (2)  esa j[ kus i j ] gesa i zkIr gksrk gS%

s = 3 (12) + 6 = 42
vr%] vki+Qrkc vkSj ml dh i q=kh Øe' k% 42 o"kZ vkSj 12 o"kZ osQ gSaA

bl  mÙkj dh i qf"V osQ fy, ] ; g t k¡p dj yhft ,  fd ; g nh gqbZ l eL; k osQ i zfrcaèkkas
dks l arq"V djrk gS ; k ughaA
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mnkgj . k 6 : , d nqdku esa] 2 i safl y vkSj 3 jcM+ksa dk ewY;  ` 9 gS vkSj 4 i safl y vkSj
6 jcM+ksa dk ewY;  ` 18gSA i zR; sd i safl y vkSj i zR; sd jcM+ dk ewY;  Kkr dhft , A

gy  : jSf[ kd l ehdj.k ; qXe t ks cus Fks os gSa%

2x + 3y = 9 (1)
4x + 6y = 18 (2)

ge i gys l ehdj.k 2x + 3y = 9 l s] x dk eku y osQ i nksa esa O; Dr djrs gSa vkSj i krs gSa%

x =
9 3

2
y

(3)

vc ge  x  osQ bl  eku dks l ehdj.k (2)  esa i zfrLFkkfi r djosQ i zkIr djrs gSa%

4(9 3 )
2

y
 + 6y = 18

vFkkZr~ 18 – 6y + 6y = 18
vFkkZr~ 18 = 18

; g dFku  y osQ l Hkh ekuksa osQ fy,  l R;  gSA ; | fi ] bl l s  y  dk dksbZ eku gy osQ : i
esa ugha i zkIr gksrk gSA bl fy,  ge x dk dksbZ fuf' pr eku ugha i krs gSaA ; g fLFkfr bl fy,
i Snk gqbZ gS fd nksuksa fn,  x,  l ehdj.k , d gh gSaA vr% l ehdj.kksa (1)  vkSj (2)  osQ
vi fj fer : i  l s vusd gy gSaA ge , d i safl y rFkk , d jcM+ dk vf}rh;  ewY;  ugha
i zkIr dj l drs gSa] D; ksafd nh gqbZ fLFkfr esa cgqr l s l koZ ( l oZfu"B)  gy gSaA

mnkgj . k 7 : nks jsy i Vfj ; k¡] l ehdj.kksa x + 2y – 4 = 0 vkSj 2x + 4y – 12 = 0 }kjk
fu: fi r dh xbZ gSA D; k jsy i Vfj ; k¡ , d nwl js dks dkVsaxh\

gy  : bl esa cuk,  x,  jSf[ kd l ehdj.k Fks%

x + 2y – 4 = 0 (1)
2x + 4y – 12 = 0 (2)

l ehdj.k (1)  l s x dks  y  osQ i nksa esa O; Dr djosQ] ge i krs gSa%
x = 4 – 2y

vc] x  osQ bl  eku dks l ehdj.k (2)  esa i zfrLFkkfi r djosQ ge i krs gSa%

2(4 – 2y) + 4y – 12 = 0
vFkkZr~ 8 – 12 = 0
vFkkZr~ – 4 = 0
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t ks fd , d v l R;  dFku gSA
vr%] fn,  x,  l ehdj.kksa dk dksbZ l koZ gy ugha gSA bl fy, ] nksuksa i Vfj ; k¡ , d nwl js dks
ugha dkVsaxhA

i z' ukoyh3.2

1. fuEu jSf[ kd l ehdj.k ; qXe dks i zfrLFkki u fof/  l s gy dhft , %

(i) x + y = 14 (ii) s – t = 3

x – y = 4 6
3 2
s t
 

(iii) 3x – y = 3 (iv) 0.2x + 0.3y = 1.3
9x – 3y = 9 0.4x + 0.5y = 2.3

(v) 2 3 0x y  (vi)
3 5 2
2 3
x y
  

3 8 0x y 
13

3 2 6
x y
 

2. 2x + 3y = 11 vkSj 2x – 4y = –24 dks gy dhft ,  vkSj bl l s ‘m’ dk og eku Kkr dhft ,  ft l osQ
fy, y = mx + 3 gks

3. fuEu l eL; kvksa esa jSf[ kd l ehdj.k ; qXe cukb,  vkSj muosQ gy i zfrLFkki u fof/  }kjk Kkr
dhft , %

(i) nks l a[ ; kvksa dk varj 26 gS vkSj , d l a[ ; k nwl jh l a[ ; k dh rhu xquh gSA mUgsa Kkr
dhft , A

(ii) nks l ai wjd dks.kksa esa cM+k dks.k NksVs dks.k l s 18 fMxzh v f/ d gSA mUgsa Kkr dhft , A

(iii) , d fØosQV Vhe osQ dksp us 7 cYys rFkk 6 xsnsa ̀ 3800esa [ kjhnhaA ckn esa] ml us 3 cYys
rFkk 5 xsansa `1750esa [ kjhnhA i zR; sd cYys vkSj i zR; sd xsan dk ewY;  Kkr dhft , A

(iv) , d uxj esa VSDl h osQ HkkM+s esa , d fu; r HkkM+s osQ vfrfjDr pyh xbZ nwjh i j HkkM+k
l fEefyr fd; k t krk gSA 10 km nwjh osQ fy,  HkkM+k `105 gS rFkk 15 km osQ fy,
HkkM+k `155gSA fu; r HkkM+k rFkk i zfr km HkkM+k D; k gS\  , d O; fDr dks
25 km ; k=kk djus osQ fy,  fdruk HkkM+k nsuk gksxk\

(v) ; fn fdl h fHkUu osQ va' k vkSj gj nksuksa esa 2 t ksM+ fn; k t k, ] rks og 9
11

 gks t krh gSA ; fn

va' k vkSj gj nksuksa esa 3 t ksM+ fn; k t k, ] rks og 5
6

 gks t krh gSA og fHkUu Kkr dhft , A

(vi) i k¡p o"kZ ckn t Sdc dh vk; q ml osQ i q=k dh vk; q l s rhu xquh gks t k, xhA i k¡p o"kZ i woZ
t Sdc dh vk; q ml osQ i q=k dh vk; q dh l kr xquh FkhA mudh orZeku vk; q D; k gSa\
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3.3.2 foyksi u fof/

vc vkb,  , d vkSj fof/  i j  fopkj djsa ft l s , d pj dks foyqIr djus dh fof/  dgk

t krk gSA ; g dHkh&dHkh i zfrLFkki u fof/  l s vf/ d l qfo/ kt ud jgrh gSA vkb,  vc

ns[ ksa fd ; g fof/  oSQl s dh t krh gSA

mnkgj . k 8 : nks O; fDr; ksa dh vk;  dk vuqi kr  9 : 7 gS vkSj muosQ [ kpks± dk vuqi kr

4 : 3  gSA ; fn i zR; sd O; fDr i zfr eghus esa 2000# cpk ysrk gS] rks mudh ekfl d vk;

Kkr dhft , A

gy  : vkb,  nksuksa O; fDr; ksa dh ekfl d vk;  dks Øe' k% 9x # rFkk 7x # l s fu: fi r djsa

vkSj muosQ [ kpks± dks Øe' k%  4y  # vkSj 3y  # l s fu: fi r djsaA rc] ml  fLFkfr esa cus

l ehdj.k gSa%
9x – 4y = 2000 (1)

vkSj 7x – 3y = 2000 (2)

pj . k 1 : y osQ xq.kdksa dks l eku djus osQ fy,  l ehdj.k (1)  dks 3 l s rFkk l ehdj.k
(2)  dks 4 l s xq.kk dhft , A rc ge fuEufyf[ kr l ehdj.k i zkIr djrs gSa%

27x – 12y = 6000 (3)
28x – 12y = 8000 (4)

pj . k 2 : y dks foyqIr djus osQ fy,  l ehdj.k (3)  dks l ehdj.k (4)  esa l s ?kVkb, ]
D; ksafd y  osQ xq.kkad l eku gSa] bl fy,  ge i krs gSa%

(28x – 27x) – (12y – 12y) = 8000 – 6000

vFkkZr~ x = 2000

pj . k 3 :  x dk eku (1)  esa i zfrLFkkfi r djus i j ] ge i krs gSa%
9(2000) – 4y = 2000

vFkkZr~ y = 4000

vr% l ehdj.kksa osQ ; qXe dk gy   x = 2000, y = 4000 gSA bl fy, ] O; fDr; ksa dh ekfl d
vk;  Øe' k% ` 18000rFkk ` 14000 gSaA

l R; ki u : 18000 : 14000 = 9 : 7 gSA l kFk gh] muosQ [ kpks± dk vuqi kr

18000 – 2000 : 14000 – 2000 = 16000 : 12000 = 4 : 3 gSA
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fVIi . kh :

1. mi ; qZDr mnkgj.k dks gy djus esa] mi ; ksx dh xbZ fof/  dks foyksi u fof/
(elimination method) dgrs gSa] D; ksafd ge l oZi zFke , d pj dks foyqIr djosQ]
, d pj esa , d jSf[ kd l ehdj.k i zkIr djrs gSaA mi ; qZDr mnkgj.k esa] geus  y  dks
foyqIr fd; k gSA ge  x dks Hkh foyqIr dj l drs FksA bl  i zdkj Hkh l ehdj.kksa dks
gy djus dk i z; Ru dhft , A

2. vki  bl dks gy djus osQ fy,  i zfrLFkki u fof/  ; k xzki Qh;  fof/  dk i z; ksx Hkh dj
l drs FksA bu fof/ ; ksa l s Hkh gy dhft ,  vkSj nsf[ k,  dkSu&l h fof/  l cl s mi ; qDr gSA

vkb,  vc ge foyksi u fof/  osQ i z; ksx osQ fofHkUu pj.k crk, ¡%

pj . k 1 : l oZi zFke nksuksa l ehdj.kksa dks mi ; qDr ' kwU; srj vpjksa l s] fdl h , d pj  (x vFkok
y) osQ xq.kkadksa dks l a[ ; kRed : i  esa l eku djus osQ fy, ] xq.kk dhft , A

pj . k 2 : i qu% , d l ehdj.k dks nwl js esa t ksM+sa ; k ml esa l s ?kVk, ¡ ft l l s fd , d pj
foyqIr gks t k, A ; fn vki  , d pj esa l ehdj.k i krs gSa] rks pj.k 3 esa t kb, A

; fn pj.k 2 esa] gesa pj j fgr , d l R;  dFku i zkIr gkss] rks ewy l ehdj.k ; qXe osQ
vi fj fer : i  l s vusd gy gSaA

; fn pj.k 2 esa] gesa , d pj j fgr v l R;  dFku feys] rks ewy l ehdj.k ; qXe dk
dksbZ gy ugha gS] vFkkZr~ ; g v l axr gSA

pj . k 3 : bl  i zdkj , d pj  (x ; k y) esa i zkIr l ehdj.k dks] ml  pj dk eku Kkr djus
osQ fy, ] gy dhft , A

pj . k 4 : x (; k y) osQ bl  eku dks ewy l ehdj.kksa esa l s fdl h , d esa] nwl js pj dk eku
Kkr djus osQ fy, ] i zfrLFkkfi r dhft , A

vc bl s l e>kus osQ fy, ] ge oqQN vkSj mnkgj.k gy djrs gSa%

mnkgj . k 9 : foyksi u fof/  dk i z; ksx djosQ] fuEu jSf[ kd l ehdj.k ; qXe osQ l Hkh l aHko
gy Kkr dhft , %

2x + 3y = 8 (1)
4x + 6y = 7 (2)

gy  :

pj . k 1 : l ehdj.k (1)  dks 2 l s rFkk l ehdj.k (2)  dks 1 l s]  x  osQ xq.kkadksa dks l eku
djus osQ fy, ] xq.kk dfj , A rc ge fuEu l ehdj.k i krs gSa%

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



40 xf.kr

4x + 6y = 16 (3)
4x + 6y = 7 (4)

pj . k 2 : l ehdj.k (4)  dks l ehdj.k (3)  esa l s ?kVkus i j ]
(4x – 4x) + (6y – 6y) = 16 – 7

vFkkZr~ 0 = 9, t ks , d v l R;  dFku gSA

vr%] l ehdj.kksa osQ ; qXe dk dksbZ gy ugha gSA

mnkgj . k 10 : nks vadksa dh , d l a[ ; k , oa ml osQ vadksa dks myVus i j  cuh l a[ ; k dk
; ksx 66 gSA ; fn l a[ ; k osQ vadksa dk varj 2 gks] rks l a[ ; k Kkr dhft , A , sl h l a[ ; k, ¡
fdruh gSa\

gy  : ekuk i zFke l a[ ; k dh ngkbZ rFkk bdkbZ osQ vad Øe' k%  x vkSj   y gSaA bl fy, ] i zFke
l a[ ; k dks i zl kfjr : i  esa 10 x + y fy[ k l drs gSa [mnkgj.k osQ fy, ] 56 = 10(5) + 6]A

t c vad myV t krs gSa] rks  x  bdkbZ dk vad cu t krk gS rFkk  y  ngkbZ dk vadA
; g l a[ ; k i zl kfjr : i  esa 10y + x gS [mnkgj.k osQ fy, ] t c 56 dks myV fn; k t krk gS]
rks ge i krs gSa% 65 = 10(6) + 5]A

fn,  gq,  i zfrca/ ksa osQ vuql kj]

(10x + y) + (10y + x) = 66

vFkkZr~ 11(x + y) = 66

vFkkZr~ x + y = 6 (1)

gesa ; g Hkh fn; k x; k gS fd vadksa dk varj 2 gSA bl fy, ]

; k rks x – y = 2 (2)

; k y – x = 2 (3)

; fn x – y = 2 gS]  rks (1)  vkSj (2)  dks foyksi u fof/  l s gy djus i j ] x = 4 vkSj
y = 2 i zkIr gksrk gSA bl  fLFkfr esa] gesa l a[ ; k 42 i zkIr gksrh gSA

; fn  y – x = 2  gS] rks (1)  vkSj (3)  dks foyksi u fof/  l s gy djus i j ] gesa
x = 2 vkSj y = 4 i zkIr gksrk gSA bl  fLFkfr esa] gesa l a[ ; k 24 i zkIr gksrh gSA

bl  i zdkj , sl h nks l a[ ; k, ¡ 42 vkSj 24 gSaA

l R; ki u % ; gk¡ 42 + 24 = 66 vkSj 4 – 2 = 2 gS rFkk 24 + 42 = 66 vkSj 4 – 2 = 2 gSA
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i z' ukoyh3.3

1. fuEu l ehdj.kksa osQ ; qXe dks foyksi u fof/  rFkk i zfrLFkki uk fof/  l s gy dhft , A dkSu&l h
fof/  v f/ d mi ; qDr gS\

(i) x + y = 5 vkSj 2x – 3y = 4 (ii) 3x + 4y = 10 vkSj 2x – 2y = 2

(iii) 3x – 5y – 4 = 0 vkSj 9x = 2y + 7 (iv)
2 1 3

2 3 3
    

x y yxvkSj

2. fuEu l eL; kvksa esa jSf[ kd l ehdj.kksa osQ ; qXe cukb,  vkSj muosQ gy ( ; fn mudk v fLrRo
gks)  foyksi u fof/  l s Kkr dhft , %

(i) ; fn ge va' k esa 1 t ksM+ nsa rFkk gj esa l s 1 ?kVk nsa] rks fHkUu 1 esa cny t krh gSA ; fn

gj esa 1 t ksM+ nsa] rks ; g  
1
2

  gks t krh gSA og fHkUu D; k gS\

(ii) i k¡p o"kZ i woZ uwjh dh vk; q l ksuw dh vk; q dh rhu xquh FkhA nl  o"kZ i ' pkr~] uwjh dh
vk; q l ksuw dh vk; q dh nks xquh gks t k, xhA uwjh vkSj l ksuw dh vk; q fdruh gSA

(iii) nks vadksa dh l a[ ; k osQ vadksa dk ; ksx 9 gSA bl  l a[ ; k dk ukS xquk] l a[ ; k osQ vadksa
dks i yVus l s cuh l a[ ; k dk nks xquk gSA og l a[ ; k Kkr dhft , A

(iv) ehuk ` 2000fudkyus osQ fy,  , d cSad xbZA ml us [ kt k¡ph l s ` 50rFkk ` 100 osQ
uksV nsus osQ fy,  dgkA ehuk us oqQy 25 uksV i zkIr fd, A Kkr dhft ,  fd ml us ` 50
vkSj ` 100osQ fdrus&fdrus uksV i zkIr fd, A

(v) fdjk,  i j i qLrosaQ nsus okys fdl h i qLrdky;  dk i zFke rhu fnuksa dk , d fu; r fdjk; k
gS rFkk ml osQ ckn i zR; sd v frfjDr fnu dk vyx fdjk; k gSA l fjrk us l kr fnuksa rd
, d i qLrd j[ kus osQ fy,  ` 27vnk fd, ] t cfd l wl h us , d i qLrd i k¡p fnuksa rd
j[ kus osQ ` 21vnk fd, A fu; r fdjk; k rFkk i zR; sd v frfjDr fnu dk fdjk; k
Kkr dhft , A

3.4 l kj ka' k
bl  vè; k;  esa] vki us fuEu rF; ksa dk vè; ; u fd; k gS%

1. , d jSf[ kd l ehdj.k ; qXe dks xzki Qh;  : i  esa fu: fi r fd; k t k l drk gS vkSj gy fd; k
t k l drk gS

(i) xzki Qh;  fof/  }kjk

(ii) cht xf.krh;  fof/  }kjk
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42 xf.kr

2. xzki Qh;  fof/ %

nks pjksa esa , d jSf[ kd l ehdj.k ; qXe dk xzki Q nks js[ kk, ¡ fu: fi r djrk gSA

(i) ; fn js[ kk, ¡ , d c̄nq i j i zfrPNsn djrh gSa rks] og c̄nq nksuksa l ehdj.k dk v f}rh;
gy gksrk gSA bl  fLFkfr esa] l ehdj.k ; qXe l axr gksrk gSA

(ii) ; fn js[ kk, ¡ l ai krh gSa] rks ml osQ v i fjfer : i  l s vusd gy gksrs gSaµjs[ kk i j fLFkr
i zR; sd c̄nq gy gksrk gSA bl  fLFkfr esa] l ehdj.k ; qXe vkfJr ( l axr)  gksrk gSA

(iii) ; fn js[ kk, ¡ l ekarj gSa] rks l ehdj.k ; qXe dk dksbZ gy ugha gksrk gSA bl  fLFkfr esa]
l ehdj.k ; qXe v l axr gksrk gSA

3. cht xf.krh;  fof/  % geus , d jSf[ kd l ehdj.k ; qXe osQ gy Kkr djus osQ fy,  fuEu
fofèk; ksa dh ppkZ dh gS%

(i) i zfrLFkki u fof/

(ii) foyksi u fof/

(iii) ot z&xq.ku fof/

4. ; fn fn,  x,  jSf[ kd l ehdj.k  a1x + b1 y + c1 = 0 vkSj  a2x + b2 y + c2 = 0 , d jSf[ kd l ehdj.k
; qXe dks i zn£' kr djrs gSa] rks fuEu fLFkfr; k¡ mRi Uu gks l drh gSa%

(i) 1 1

2 1

a b
a b

  : bl  fLFkfr esa] jSf[ kd l ehdj.k ; qXe l axr gksrk gSA

(ii) 1 1 1

2 2 2

a b c
a b c

   : bl  fLFkfr esa] jSf[ kd l ehdj.k ; qXe v l axr gksrk gSA

(iii) 1 1 1

2 2 2

a b c
a b c

   : bl  fLFkfr esa] jSf[ kd l ehdj.k ; qXe vkfJr ( l axr)  gksrk gSA

5. vusd fLFkfr; k¡ gSa ft Ugsa xf.krh;  : i  esa , sl h nks l ehdj.kksa l s i zn£' kr fd; k t k l drk gS]
t ks i zkjaHk esa jSf[ kd ugha gksaA i jarq ge mUgsa i fjo£rr dj , d jSf[ kd l ehdj.k ; qXe esa cny
l drs gSaA
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f}?kkr l ehdj.k 43

4
4.1 Hkwfedk

vè; k;  2 esa] vki us fofHkUu i zdkj osQ cgqi nksa dk vè; ; u fd; k gSA ax2 + bx + c, a  0 , d
i zdkj dk f}?kkr cgqi n FkkA t c ge bl  cgqi n dks ' kwU;  osQ rqY;  dj nsrs gSa] rks gesa , d
f}?kkr l ehdj.k i zkIr gks t krh gSA okLrfod t hou l s l acaf/ r dbZ l eL; kvksa dks gy
djus esa ge f}?kkr l ehdj.kksa dk i z; ksx djrs gSaA mnkgj.kkFkZ] eku yhft ,  fd , d / ekZFkZ
VªLV 300 oxZ ehVj {ks=ki Qy dk i zkFkZuk d{k cukuk
pkgrk gS] ft l dh yackbZ ml dh pkSM+kbZ osQ nks xqus l s
, d ehVj vf/ d gksA d{k dh yackbZ vkSj pkSM+kbZ
D; k gksuh pkfg, \  ekuk d {k d h pkSM+kbZ
x ehVj gSA rc] ml dh yackbZ (2x + 1) ehVj gksuh
pkfg, A ge bl  l wpuk dks fp=kh;  : i  esa
vkòQfr 4-1 t Sl k fn[ kk l drs gSaA
v c d{k dk {ks=ki Qy  = (2x + 1). x m2 = (2x2 + x) m2

bl fy, 2x2 + x = 300 ( fn; k gS)

vr% 2x2 + x – 300 = 0

bl fy, ] d{k dh pkSM+kbZ] l ehdj.k 2x2 + x – 300 = 0, t ks , d f}?kkr l ehdj.k gS] dks
l arq"V djuk pkfg,A

v f/ dka' k yksx fo' okl  d jrs gSa fd cschyksuokfl ; ksa us gh l oZi zFke f}?kkr
l ehdj.kksa dks gy fd; k FkkA mnkgj.k osQ fy, ] os t kurs Fks fd oSQl s nks l a[ ; kvksa dks Kkr
fd; k t k l drk gS] ft udk ; ksx rFkk xq.kui Qy fn; k gksA è; ku nhft ,  fd ; g l eL; k

f}?kkr l ehdj . k

v koQ̀fr  4.1
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44 xf.kr

x2 – px + q = 0 osQ i zdkj osQ l ehdj.k dks gy djus osQ rqY;  gSA ; wukuh xf.krK ; wfDyM
us yackb; k¡ Kkr djus dh , d T; kferh;  fof/  fodfl r dh ft l dks ge orZeku ' kCnkoyh
eas f}?kkr l ehdj.k osQ gy dgrs gSaA O; ki d : i  esa] f}?kkr l ehdj.kksa dks gy djus dk
Js;  cgq/ k i zkphu Hkkjrh;  xf.krKksa dks t krk gSA okLro esa] czãxqIr (l k-; q- 598-665) us
ax2 + bx = c osQ : i  osQ f}?kkr l ehdj.k dks gy djus dk , d Li "V l w=k fn; k FkkA ckn
esa] Jh/ jkpk; Z (l k-; q- 1025) us , d l w=k i zfri kfnr fd; k] ft l s vc f}?kkrh l w=k osQ : i  esa
t kuk t krk gS] t ks i w.kZ oxZ fof/  l s f}?kkr l ehdj.k dks gy djus i j  i zkIr gqvk ( t Sl k
HkkLdj  II us fy[ kk)A , d vjc xf.krK vy&[ okfjT+eh (yxHkx l k-; q- 800)  us Hkh fofHkUu
i zdkj osQ f}?kkr l ehdj.kksa dk vè; ; u fd; kA vczkg~e ckj fgÕ; k gk&ukl h ; wjks us 1145
esa Ni h vi uh i qLrd f̂ycj backMksje* esa fofHkUu f}?kkr l ehdj.kksa osQ i w.kZ gy fn, A

bl  vè; k;  esa] vki  f}?kkr l ehdj.kksa vkSj muosQ gy Kkr djus dh fofHkUu fofèk; ksa
dk vè; ; u djsaxsA nSfud t hou dh dbZ fLFkfr; ksa esa Hkh vki  f}?kkr l ehdj.kksa osQ oqQN
mi ; ksx ns[ ksaxsA

4.2 f}?kkr  l ehd j . k

pj  x esa , d f}?kkr l ehdj.k ax2 + bx + c = 0 osQ i zdkj dh gksrh gS] t gk¡ a, b, c okLrfod
l a[ ; k, ¡ gSa rFkk a  0 gSA mnkgj.k osQ fy, ] 2x2 + x – 300 = 0 , d f}?kkr l ehdj.k gSA bl h
i zdkj]  2x2 – 3x + 1 = 0, 4x – 3x2 + 2 = 0 vkSj  1 – x2 + 300 = 0 Hkh f}?kkr l ehdj.k gSaA

okLro esa] dksbZ Hkh l ehdj.k p(x) = 0, t gk¡ p(x), ?kkr 2 dk , d cgqi n gS] , d
f}?kkr l ehdj.k dgykrh gSA i jarq t c ge p(x) osQ i n ?kkrksa osQ ?kVrs Øe esa fy[ krs gSa]
rks gesa l ehdj .k dk ekud : i  i zkIr gksrk gSA vFkkZr~  ax2 + bx + c = 0, a  0,
f}?kkr  l ehdj .k dk ekud : i  dgykrk gSA

f}?kkr l ehdj.k gekjs vkl i kl  osQ i fjos' k dh vusd fLFkfr; ksa , oa xf.kr osQ fofHkUu
{ks=kksa esa i z; qDr gksrs gSaA vkb,  ge oqQN mnkgj.k ysaA

mnkgj . k 1 : fuEu fLFkfr; ksa dks xf.krh;  : i  esa O; Dr dhft , %

(i) t kWu vkSj t hoarh nksuksa osQ i kl  oqQy feykdj 45 oaQps gSaA nksuksa i k¡p&i k¡p oaQps [ kks nsrs gSa
vkSj vc muosQ i kl  oaQpksa dh l a[ ; k dk xq.kui Qy 124 gSA ge t kuuk pkgsaxs fd vkjaHk
esa muosQ i kl  fdrus&fdrus oaQps FksA

(ii) , d oqQVhj m| ksx , d fnu esa oqQN f[ kykSus fu£er djrk gSA i zR; sd f[ kykSus dk ewY;
( ` esa)  55 esa l s , d fnu esa fuekZ.k fd,  x,  f[ kykSus dh l a[ ; k dks ?kVkus l s
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f}?kkr l ehdj.k 45

i zkIr l a[ ; k osQ cjkcj gSA fdl h , d fnu] oqQy fuekZ.k ykxr ` 750FkhA ge ml
fnu fuekZ.k fd,  x,  f[ kykSuksa dh l a[ ; k Kkr djuk pkgsaxsA

gy  :

(i) ekuk fd t kWu osQ oaQpksa dh l a[ ; k  x FkhA
rc t hoarh osQ oaQpksa dh l a[ ; k = 45 – x (D; ksa\ )
t kWu osQ i kl ] 5 oaQps [ kks nsus osQ ckn] cps oaQpksa dh l a[ ; k = x – 5

t hoarh osQ i kl ] 5 oaQps [ kksus osQ ckn] cps oaQpksa dh l a[ ; k = 45 – x – 5
= 40 – x

vr% mudk xq.kui Qy = (x – 5) (40 – x)

= 40x – x2 – 200 + 5x
= – x2 + 45x – 200

v c – x2 + 45x – 200 = 124 (fn; k gS fd xq.kui Qy  = 124)

vFkkZr~ – x2 + 45x – 324 = 0

vFkkZr~ x2 – 45x + 324 = 0

vr% t kWu osQ i kl  ft rus oaQps Fks] t ks l ehdj.k

x2 – 45x + 324 = 0
dks l arq"V djrs gSaA

(ii) ekuk ml  fnu fufeZr f[ kykSuksa dh l a[ ; k  x gSA

bl fy, ] ml  fnu i zR; sd f[ kykSus dh fuekZ.k ykxr (#i ; ksa esa) = 55 – x

vr%] ml  fnu oqQy fuekZ.k ykxr (#i ; ksa esa)  = x (55 – x)

bl fy, x (55 – x) = 750

vFkkZr~ 55x – x2 = 750

vFkkZr~ – x2 + 55x – 750 = 0

vFkkZr~ x2 – 55x + 750 = 0

vr% ml  fnu fuekZ.k fd,  x,  f[ kykSuksa dh l a[ ; k f}?kkr l ehdj.k

x2 – 55x + 750 = 0

dks l arq"V djrh gSA
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46 xf.kr

mnkgj . k 2 : t k¡p dhft ,  fd fuEu f}?kkr l ehdj.k gSa ; k ugha%
(i) (x – 2)2 + 1 = 2x – 3 (ii) x(x + 1) + 8 = (x + 2) (x – 2)

(iii) x (2x + 3) = x2 + 1 (iv) (x + 2)3 = x3 – 4
gy  :

(i) ck; k¡ i {k = (x – 2)2 + 1 = x2 – 4x + 4 + 1 = x2 – 4x + 5

bl fy, (x – 2)2 + 1 = 2x – 3  dks
x2 – 4x + 5 = 2x – 3 fy[ kk t k l drk gSA

vFkkZr~ x2 – 6x + 8 = 0
; g ax2 + bx + c = 0 osQ i zdkj dk gSA

vr% fn; k x; k l ehdj.k , d f}?kkr l ehdj.k gSA

(ii) pw¡fd x(x + 1) + 8 = x2 + x + 8 vkSj  (x + 2)(x – 2) = x2 – 4 gS]

bl fy, x2 + x + 8 = x2 – 4

vFkkZr~ x + 12 = 0

; g ax2 + bx + c = 0 osQ i zdkj  dk l ehdj .k ugha gSA bl fy, ] fn; k gqvk
l ehdj .k , d f}?kkr l ehdj .k ugha gSA

(iii) ; gk¡ ck; k¡ i {k = x (2x + 3) = 2x2 + 3x

vr% x (2x + 3) = x2 + 1 dks fy[ kk t k l drk gS%
2x2 + 3x = x2 + 1

bl fy, x2 + 3x – 1 = 0 gesa i zkIr gksrk gSA

; g ax2 + bx + c = 0 osQ i zdkj dk l ehdj.k gSA

vr%] fn; k x; k l ehdj.k ,d f}?kkr l ehdj.k gSA

(iv) ; gk¡ ck; k¡ i {k = (x + 2)3 = x3 + 6x2 + 12x + 8

vr% (x + 2)3 = x3 – 4 dks fy[ kk t k l drk gS%
x3 + 6x2 + 12x + 8 = x3 – 4

vFkkZr~ 6x2 + 12x + 12 = 0 ; k x2 + 2x + 2 = 0

; g ax2 + bx + c = 0 osQ i zdkj dk l ehdj.k gSA

vr% fn; k x; k l ehdj.k ,d f}?kkr l ehdj.k gSA
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f}?kkr l ehdj.k 47

fVIi . kh : è; ku nhft ,  fd mi ; qZDr (ii) esa] fn; k x; k l ehdj.k ns[ kus esa f}?kkr l ehdj.k
yxrk gS] i jarq ; g f}?kkr l ehdj.k ugha gSA

mi ; qZDr (iv) esa] l ehdj.k ns[ kus esa f=k?kkr (?kkr 3 dk l ehdj.k)  yxrk gS vkSj f}?kkr
ugha yxrk gSA i jarq og f}?kkr l ehdj.k fudyrk gSA t Sl k vki  ns[ krs gSa l ehdj.k dks ; g
r;  djus fd og f}?kkr gS vFkok ugha] geas ml dk l jyhdj.k djuk vko' ; d gSA

i z' ukoyh4.1
1. t k¡p dhft ,  fd D; k fuEu f}?kkr l ehdj.k gSa%

(i) (x + 1)2 = 2(x – 3) (ii) x2 – 2x = (–2) (3 – x)
(iii) (x – 2)(x + 1) = (x – 1)(x + 3) (iv) (x – 3)(2x +1) = x(x + 5)
(v) (2x – 1)(x – 3) = (x + 5)(x – 1) (vi) x2 + 3x + 1 = (x – 2)2

(vii) (x + 2)3 = 2x (x2 – 1) (viii) x3 – 4x2 – x + 1 = (x – 2)3

2. fuEu fLFkfr; ksa dks f}?kkr l ehdj.kksa osQ : i  esa fu: fi r dhft , %

(i) , d vk; rkdkj Hkw[ kaM dk {ks=ki Qy 528 m2  gSA {ks=k dh yackbZ (ehVjksa esa)  pkSM+kbZ osQ
nqxqus l s , d vf/ d gSA geas Hkw[ kaM dh yackbZ vkSj pkSM+kbZ Kkr djuh gSA

(ii) nks Øekxr / ukRed i w.kk±dksa dk xq.kui Qy 306 gSA gesa i w.kk±dksa dks Kkr djuk gSA

(iii) jksgu dh ek¡ ml l s 26 o"kZ cM+h gSA mudh vk; q (o"kks± esa)  dk xq.kui Qy vc l s rhu
o"kZ i ' pkr~ 360 gks t k, xhA gesa jksgu dh orZeku vk; q Kkr djuh gSA

(iv) , d jsyxkM+h 480 km dh nwjh l eku pky l s r;  djrh gSA ; fn bl dh pky 8 km/h de  gksrh]
rks og ml h nwjh dks r;  djus esa 3 ?kaVs vf/ d ysrhA gesa jsyxkM+h dh pky Kkr djuh gSA

4.3 xq. ku[ kaMksa }kj k f}?kkr  l ehd j . k dk gy

f}?kkr l ehdj.k 2x2 – 3x + 1 = 0 i j  fopkj dhft , A ; fn ge bl  l ehdj.k osQ ck, ¡ i {k
esa x dks 1 l s i zfrLFkkfi r djsa] rks gesa i zkIr gksrk gS% (2 × 12) – (3 × 1) + 1 = 0 = l ehdj.k
dk nk¡; k i {kA ge dgrs gSa fd 1 f}?kkr l ehdj.k 2x2 – 3x + 1 = 0 dk , d ewy gSA bl dk
; g Hkh vFkZ gS fd 1 f}?kkr cgqi n 2x2 – 3x + 1 dk , d ' kwU; d gSA

O; ki d : i  esa] , d okLrfod l a[ ; k  f}?kkr l ehdj.k ax2 + bx + c = 0, a  0 dk
, d ewy dgykrh gS] ; fn a 2 + b + c = 0 gksA ge ; g Hkh dgrs gSa fd x =  f}?kkr
l ehdj . k dk , d  gy gS vFkok  f}?kkr  l ehd j . k dks l arq"V d j r k gSA è; ku nhft ,
fd f}?kkr  cgqi n ax2 + bx + c osQ ' kwU; d v kSj  f}?kkr  l ehdj . k ax2 + bx + c = 0
 osQ ewy , d  gh gSaA
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48 xf.kr

vki us vè; k;  2 esa] ns[ kk gS fd , d f}?kkr cgqi n osQ vf/ d l s vf/ d nks ' kwU; d gks
l drs gSaA vr%] fdl h f}?kkr l ehdj.k osQ vf/ d l s vf/ d nks ewy gks l drs gSaA

vki us d{kk IX esa l h[ kk gS fd oSQl s eè;  i n dks foHkDr djosQ , d f}?kkr cgqi n
osQ xq.ku[ kaM fd,  t k l drs gSaA ge bl  Kku dk i z; ksx f}?kkr l ehdj.k osQ ewy Kkr djus
esa djsaxsA vkb,  ns[ ksa oSQl sA

mnkgj . k 3 : xq.ku[ kaMu }kjk l ehdj.k 2x2 – 5x + 3 = 0 osQ ewy Kkr dhft , A

gy  : l oZi zFke] ge eè;  i n – 5x dks  –2x –3x [D; ksafd (–2x) × (–3x) = 6x2 = (2x2) × 3]
osQ : i  esa foHkDr djrs gSaA

vr%] 2x2 – 5x + 3 = 2x2 – 2x – 3x + 3 = 2x (x – 1) –3(x – 1) = (2x – 3)(x – 1)

bl fy, ] 2x2 – 5x + 3 = 0 dks (2x – 3)(x – 1) = 0 osQ : i  esa i qu% fy[ kk t k l drk gSA

vr%]  x osQ os eku ft uosQ fy,  2x2 – 5x + 3 = 0 ogh gS] t ks (2x – 3)(x – 1) = 0 l s i zkIr gS]
vFkkZr~ 2x – 3 = 0 ; k x – 1 = 0 l s i zkIr gksaxsA

vc] 2x – 3 = 0, 
3
2

x   nsrk gS vkSj  x – 1 = 0, x = 1 nsrk gSA

vr%] 
3
2

x   vkSj  x = 1 fn,  gq,  l ehdj.k osQ gy gSaA

nwl js ' kCnksa esa] 1 vkSj  
3
2

 l ehdj.k 2x2 – 5x + 3 = 0 osQ ewy gSaA

t k¡p dhft ,  fd ; s gh fn,  x,  l ehdj.k osQ ewy gSaA

è; ku nhft ,  fd geus l ehd j . k 2x2 – 5x + 3 = 0 osQ ewyksa dks 2x2 – 5x + 3 osQ
nks j Sf[ kd  xq. ku[ kaMksa esa xq. ku[ kafMr  d j osQ v kSj  i zR; sd xq. ku[ kaM dks ' kwU;  osQ cjkcj
d j osQ i zkIr  fd ,  gSaA

mnkgj . k 4 : f}?kkr l ehdj.k 6x2 – x – 2 = 0 osQ ewy Kkr dhft , A

gy  : gesa i zkIr gS%
6x2 – x – 2 = 6x2 + 3x – 4x – 2

= 3x (2x + 1) – 2 (2x + 1)
= (3x – 2)(2x + 1)

6x2 – x – 2 = 0 osQ ewy  x osQ os eku gSa] ft uosQ fy,  (3x – 2)(2x + 1) = 0 gksA
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bl fy, 3x – 2 = 0 ; k 2x + 1 = 0

vFkkZr~ x =
2
3

; k x = 
1
2



vr% 6x2 – x – 2 = 0 osQ ewy  
2 1–
3 2

vkjS  gSaA

ge ewyksa osQ l R; ki u osQ fy,  ; g t k¡p djrs gSa fd  
2 1–
3 2

vkjS  l ehdj.k

6x2 – x – 2 = 0 dks l arq"V djrs gSa ; k ughaA

mnkgj . k 5 : f}?kkr l ehdj.k 23 2 6 2 0x x    osQ ewy Kkr dhft , A

gy  : 23 2 6 2x x   = 23 6 6 2x x x  

=    3 3 2 2 3 2x x x  

=   3 2 3 2x x 

vr% l ehdj.k osQ ewy  x osQ os eku gSa] ft uosQ fy,

  3 2 3 2 0x x  

vc 
2
3

x   osQ fy, ] 3 2 0x    gSA

vr% ; g ewy] xq.ku[ kaM 3 2x   osQ nks ckj vkus osQ dkj.k] nks ckj vkrk gS] vFkkZr~ bl
ewy dh i qujkòfÙk gksrh gSA

bl fy,  23 2 6 2 0x x    osQ ewy  2
3

, 2
3

 gSaA

mnkgj . k 6 : vuqPNsn 4-1 esa fn,  x,  i zkFkZuk d{k dh foek, ¡ Kkr dhft , A

gy  : vuqPNsn 4-1 esa geus Kkr fd; k Fkk fd ; fn d{k dh pkSM+kbZ x m gks] rks x l ehdj.k
2x2 + x – 300 = 0 dks l arq"V djrk gSA xq.ku[ kaMu fof/  dk i z; ksx dj] ge bl  l ehdj.k
dks fuEu i zdkj l s fy[ krs gSa%

2x2 – 24x + 25x – 300 = 0

; k 2x (x – 12) + 25 (x – 12) = 0

vFkkZr~ (x – 12)(2x + 25) = 0
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vr%] fn,  x,  l ehdj.k osQ ewy  x = 12 ; k x = – 12.5 gSaA D; ksafd x d{k dh pkSM+kbZ
gS] ; g ½.kkRed ugha gks l drhA

bl fy, ] d{k dh pkSM+kbZ 12 m gSA bl dh yackbZ = 2x + 1 = 25 m gksxhA

i z' ukoyh 4.2

1. xq.ku[ kaM fof/  l s fuEu f}?kkr l ehdj.kksa osQ ewy Kkr dhft , %
(i) x2 – 3x – 10 = 0 (ii) 2x2 + x – 6 = 0

(iii) 22 7 5 2 0x x   (iv) 2x2 – x + 
1
8

 = 0

(v) 100 x2 – 20x + 1 = 0

2. mnkgj.k 1 esa nh xbZ l eL; kvksa dks gy dhft , A

3. , sl h nks l a[ ; k, ¡ Kkr dhft , ] ft udk ; ksx 27 gks vkSj xq.kui Qy 182 gksA

4. nks Øekxr / ukRed i w.kk±d Kkr dhft ,  ft uosQ oxks± dk ; ksx 365 gksA

5. , d l edks.k f=kHkqt  dh Å¡pkbZ bl osQ vk/ kj l s  7 cm de gSA ; fn d.kZ  13 cm dk gks] rks vU;
nks Hkqt k, ¡ Kkr dhft , A

6. , d oqQVhj m| ksx , d fnu esa oqQN crZuksa dk fuekZ.k djrk gSA , d fo' ks"k fnu ; g ns[ kk x; k
fd i zR; sd ux dh fuekZ.k ykxr (` esa) ml  fnu osQ fuekZ.k fd,  crZuksa dh l a[ ; k osQ nqxqus
l s 3 v f/ d FkhA ; fn ml  fnu dh oqQy fuekZ.k ykxr ` 90Fkh] rks fu£er crZuksa dh l a[ ; k
vkSj i zR; sd ux dh ykxr Kkr dhft , A

4.4 ewyksa dh i zoQ̀fr

l ehdj.k ax2 + bx + c = 0 osQ ewy

x =
2– 4

2
b b ac

a
 

}kjk ns;  gksrs gSaA ; fn b2 – 4ac > 0 gS, rks ge nks fHkUu okLrfod ewy 
2 4

2 2
b acb

a a


 

vkSj  
2 4

–
2 2

b acb
a a


  i zkIr djrs gSaA

; fn  b2 – 4ac = 0 gS rks x = 0, –
2 2 2
b b bx
a a a

   vFkkrZ~ ; k  gSA

vr%] l ehdj.k ax2 + bx + c = 0 osQ nksuksa ewy  2
b
a


 gSaA
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v koQ̀fr  4.2

bl fy, ] ge dgrs gSa fd bl  fLFkfr esa f}?kkr l ehdj.k ax2 + bx + c = 0 osQ nks
cjkcj okLrfod ewy gSaA

; fn b2 – 4ac < 0 gS] rks , sl h dksbZ okLrfod l a[ ; k ugha gS] ft l dk oxZ b2 – 4ac gksA
vr% fn,  gq,  f}?kkr l ehdj.k osQ bl  fLFkfr esa dksbZ okLrfod ewy ugha gSaA

D; ksafd b2 – 4ac ; g fuf' pr djrk gS fd f}?kkr l ehdj.k ax2 + bx + c = 0 osQ ewy
okLrfod gSa vFkok ugha] b2 – 4ac dks bl  f}?kkr l ehdj.k dk fofoDrd j  (Discriminant)
dgrs gSaA

vr%] f}?kkr l ehdj.k ax2 + bx + c = 0 osQ

(i) nks fHkUu okLr fod ewy gksrs gSa] ; fn b2 – 4ac > 0 gks

(ii) nks cj kcj  okLr fod ewy gksrs gSa] ; fn b2 – 4ac = 0 gks

(iii)  dksbZ okLr fod ewy ugha gksrk] ; fn b2 – 4ac < 0 gks

vkb,  oqQN mnkgj.kksa i j  fopkj djsaA

mnkgj . k 7 : f}?kkr l ehdj.k 2x2 – 4x + 3 = 0 dk fofoDrdj Kkr dhft ,  vkSj fi Qj ewyksa
dh i zòQfr Kkr dhft , A

gy  : fn; k x; k l ehdj.k ax2 + bx + c = 0 osQ i zdkj dk gS] t gk¡ a = 2, b = – 4 vkSj c = 3
gSA bl fy, ] fofoDrdkj

b2 – 4ac = (– 4)2 – (4 × 2 × 3) = 16 – 24 = – 8 < 0 gSA
vr%] fn,  x,  l ehdj.k osQ dksbZ okLrfod ewy ugha gSaA

mnkgj . k 8 : 13 ehVj O; kl  okys , d òÙkkdkj i koZQ dh i fj l hek osQ , d c̄nq i j , d
[ kaHkk bl  i zdkj xkM+uk gS fd bl  i koZQ osQ ,d O; kl  osQ nksuksa var fcanqvksa i j  cus i QkVdksa
A vkSj B l s [ kaaHks dh nwfj; ksa dk varj 7 ehVj gksA D; k , sl k djuk l aHko gS\  ; fn gS] rks
nksuksa i QkVdksa l s fdruh nwfj; ksa i j  [ kaHkk xkM+uk gS\

gy  : vkb,  l oZi zFke , d fp=k cuk, ¡ (nsf[ k,  vkòQfr 4-2)A

ekuk [ kaHks dh vHkh"V fLFkfr  P gSA ekuk [ kaHks dh
i QkVd  B l s nwjh x m gS vFkkZr~  BP = x m gSA vc [ kaHks
dh nksuksa i QkVdksa dh nwfj; ksa dk var j  = AP – BP
(; k BP – AP) = 7 m gSA bl fy, ] AP = (x + 7) m gksxkA
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l kFk gh] AB = 13m gSA pw¡fd AB O; kl  gS] bl fy,

APB = 90° (D; ksa\ )
bl fy, AP2 + PB2 = AB2 ( i kbFkkxksj l  i zes;  }kjk)

vFkkZr~ (x + 7)2 + x2 = 132

vFkkZr~ x2 + 14x + 49 + x2 = 169

vFkkZr~ 2x2 + 14x – 120 = 0

vr% [ kaHks dh i QkVd B l s nwjh ‘x’ l ehdj.k  x2 + 7x – 60 = 0 dks l arq"V djrh gSA

; g ns[ kus osQ fy,  fd , sl k l aHko gS vFkok ugha] vkb,  bl osQ fofoDrdj i j  fopkj djsaA
fofoDrdj gS%

b2 – 4ac = 72 – 4 × 1 × (– 60) = 289 > 0

vr%] fn,  x,  f}?kkr l ehdj.k osQ nks okLrfod ewy gSa vkSj bl hfy,  [ kaHks dks i koZQ
dh i fj l hek i j  xkM+k t k l duk l aHko gSA

f}?kkr l ehdj.k x2 + 7x – 60 = 0 dks f}?kkrh l w=k l s gy djus i j ] ge i krs gSa%

x =
7 289

2
 

 = 
7 17

2
 

bl fy, ] x = 5 ; k – 12 gSA

pw¡fd x [ kaHks vkSj i QkVd B osQ chp dh nwjh gS] ; g / ukRed gksuk pkfg, A bl fy, ]
x = – 12 dks NksM+ nsrs gSaA vr%] x = 5 gSA

bl  i zdkj] [ kaHks dks i koZQ dh i fjl hek i j  i QkVd B l s 5m vkSj i QkVd A l s
2 213 5 = 12m dh nwjh i j xkM+uk gSA

mnkgj . k 9 : l ehdj.k 3x2 – 2x +
1
3

 = 0 dk fofoDrdj Kkr dhft ,  vkSj fi Qj ewyksa dh

i zòQfr Kkr dhft , A ; fn os okLrfod gS] rks mUgsa Kkr dhft , A

gy  : ; gk¡ a = 3, b = – 2, 
1
3

c   gSA

bl fy,  fofoDrdj  b2 – 4ac = (– 2)2 – 4 × 3 × 
1
3

 = 4 – 4 = 0 gSA

vr% f}?kkr l ehdj.k osQ nks cjkcj okLrfod ewy gSaA
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; s ewy   
2 2 1 1, ,, ,,

2 2 6 6 3 3
b b
a a

  vFkkZr ~ vFkkZr ~  gSaA

i z' ukoyh4.3

1. fuEu f}?kkr l ehdj.kksa osQ ewyksa dh i zòQfr Kkr dhft , A ; fn ewyksa dk v fLrRo gks rks mUgsa
Kkr dhft , %

(i) 2x2 – 3x + 5 = 0 (ii) 3x2 – 4 3 x + 4 = 0
(iii) 2x2 – 6x + 3 = 0

2. fuEu i zR; sd f}?kkr l ehdj.k esa  k  dk , sl k eku Kkr dhft ,  fd ml osQ nks cjkcj ewy gksaA

(i) 2x2 + kx + 3 = 0 (ii) kx (x – 2) + 6 = 0

3. D; k ,d , sl h vke dh cfx; k cukuk l aHko gS ft l dh yackbZ] pkSM+kbZ l s nqxquh gks vkSj ml dk
{ks=ki Qy   800 m2  gks\  ; fn gS] rks ml dh yackbZ vkSj pkSM+kbZ Kkr dhft , A

4. D; k fuEu fLFkfr l aHko gS\  ; fn gS rks mudh orZeku vk; q Kkr dhft , A
nks fe=kksa dh vk; q dk ; ksx 20 o"kZ gSA pkj o"kZ i woZ mudh vk; q (o"kks± esa) dk xq.kui Qy 48 FkkA

5. D; k i fjeki   80 m rFkk {ks=ki Qy   400 m2  osQ ,d i koZQ dks cukuk l aHko gS\  ; fn gS] rks ml dh
yackbZ vkSj pkSM+kbZ Kkr dhft , A

4.5 l kj ka' k
bl  vè; k;  esa] vki us fuEu rF; ksa dk vè; ; u fd; k gS%

1. pj  x  esa , d f}?kkr l ehdj.k ax2 + bx + c = 0 osQ i zdkj dk gksrk gS, t gk¡ a, b, c okLrfod
l a[ ; k, ¡ gSa vkSj   a  0 gSA

2. , d okLrfod l a[ ; k  f}?kkr l ehdj.k ax2 + bx + c = 0 dk , d ewy dgykrh gS] ; fn
a2 + b + c = 0 gksA f}?kkr cgqi n ax2 + bx + c osQ ' kwU; d vkSj f}?kkr l ehdj.k
ax2 + bx + c = 0 osQ ewy , d gh gksrs gSaA

3. ; fn ge ax2 + bx + c, a  0 osQ nks jSf[ kd xq.kdksa esa xq.ku[ kaM dj l osaQ] rks f}?kkr l ehdj.k
ax2 + bx + c = 0 osQ ewy] i zR; sd xq.kd dks ' kwU;  osQ cjkcj djosQ] i zkIr dj l drs gSaA

4. f}?kkrh l w=k% f}?kkr l ehdj.k ax2 + bx + c = 0 osQ ewy   
2 4

2
b b ac

a
  

 }kjk ns;  gksrs gSa]

; fn  b2 – 4ac  0 gksA
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5. , d f}?kkr l ehdj.k ax2 + bx + c = 0, a  0 esa]

(i) nks fHkUu okLrfod ewy gksrs gSa] ; fn b2 – 4ac > 0 gksA

(ii) nks cjkcj ewy (vFkkZr~ l ai krh okLrfod ewy)  gksrs gSa] ; fn b2 – 4ac = 0 gks vkSj

(iii) dksbZ okLrfod ewy ugha gksrs gSa] ; fn b2 – 4ac < 0 gksA
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5
5.1 Hkwfedk

vki us bl  i j  vo' ;  è; ku fn; k gksxk fd i zòQfr esa] vusd oLrq, ¡ , d fuf' pr i zfr: i
(pattern) dk vuql j .k djrh gaS] t Sl s fd l wjt eq[ kh osQ i wQy dh i a[ kqfM+; k¡] e/ q&dks"k ( ; k
e/ q&NÙks) esa fNnz] , d HkqV~Vs i j  nkus] , d vuUukl  vkSj , d i kbu dksu (pine cone) i j
l £i y] bR; kfn

vc ge v i us nSfud t hou esa vkus okys i zfr: i ksa dh vksj ns[ krs gSaA , sl s oqQN
mnkgj.k gSa%

(i) jhuk us , d i n osQ fy,  vkosnu fd; k vkSj
ml dk p; u gks x; kA ml s ; g i n ` 8000 osQ
ekfl d osru vkSj ` 500 ok£"kd dh osru òf¼ osQ
l kFk fn; k x; kA ml dk osru (` esa)  i gys o"kZ]
nwl js o"kZ] rhl js o"kZ] bR; kfn osQ fy,  Øe' k%

8000, 8500, 9000, . . . gksxkA

(ii) , d l h<+h osQ MaMksa dh yackb; k¡ uhps l s Åi j dh
vksj , d l eku : i  l s 2 cm ?kVrh t krh gSaA
(nsf[ k,  vkòQfr  5.1)A l cl s uhps okyk MaMk
yackbZ esa 45 cm gSA uhps l s] i gys] nwl j s]
rhl js] - - - MaMksa dh yackb; k¡ (cm esa)  Øe' k%

45, 43, 41, 39, 37, 35, 33 vkSj  31 gSaA

(iii) fdl h cpr ; kst uk esa] dksbZ / ujkf' k i zR; sd 3 o"kks± osQ ckn Lo; a dh 
5
4

 xquh gks t krh

l ekar j  Jsf<+; k¡

v koQ̀fr  5.1
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56 xf.kr

gSA `8000 osQ fuos' k dh 3, 6, 9 vkSj  12 o"kks± osQ ckn i fj i Dork jkf' k; k¡ (#i ; ksa esa)
Øe' k%

10000, 12500, 15625, vkSj 19531.25 gSaA

(iv) Hkqt kvksa 1, 2, 3, . . . ek=kdksa (units) okys oxks± esa ek=kd oxks± dh l a[ ; k, ¡ (nsf[ k,
vkòQfr 5.2)  Øe' k%  12, 22, 32, . . . gSaA

v koQ̀fr  5.2

(v) ' kdhyk vi uh i q=kh dh xqYyd esa  ̀  100 rc Mkyrh gS] t c og , d o"kZ dh gks t krh
gS rFkk i zR; sd o"kZ bl esa ` 50 dh òf¼ djrh t krh gSA ml osQ i gys] nwl js] rhl js]
pkSFks] --- t Ue fnol ksa i j  ml dh xqYyd esa Mkyh xbZ jkf' k; k¡ (#i ; ksa esa)  Øe' k%

100, 150, 200, 250, . . . gksaxhA

(vi) [ kjxks' kksa dk , d ; qXe v i us i gys eghus esa i zt uu djus osQ ; ksX;  ugha gSA nwl js vkSj
i zR; sd vkus okys eghus esa os , d u,  ; qXe dk i zt uu djrs gSaA i zR; sd u; k ; qXe
vi us nwl js eghus vkSj i zR; sd vkus okys eghus esa , d u,  ; qXe dk i zt uu djrk
gS (nsf[ k,  vkòQfr 5.3)A ; g ekurs gq,  fd fdl h [ kjxks' k dh èR; q ugha gksrh gS]
i gys] nwl js] rhl js] - - -] NBs eghus osQ i zkjaHk esa [ kjxks' kksa osQ ; qXeksa dh l a[ ; k Øe' k%
1, 1, 2, 3, 5 vkSj  8 gksxhA

v koQ̀fr  5.3
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mi jksDr mnkgj .kksa esa] ge oqQN i zfr : i  ns[ krs gSaA oqQN esa] ge ns[ krs gSa fd
mÙkjksÙkj  i n v i us l s i gys i n esa , d fLFkj  l a[ ; k t ksM+us l s i zkIr  gksrs gSa_ oqQN esa
; s i n v i us l s i gys i n dks , d fuf' pr  l a[ ; k l s xq.kk djosQ i zkIr  gksrs gSa rFkk oqQN
vU;  esa ge ; g ns[ krs gSa fd ; s Øekxr l a[ ; kvksa osQ oxZ gSa] bR; kfnA

bl  vè; k;  esa] ge buesa l s , d i zfr: i  dk vè; ; u djsaxs ft l esa mÙkjksÙkj i n
v i us l s i gys i nksa esa , d fuf' pr l a[ ; k t ksM+us i j  i zkIr fd,  t krs gSaA ge ; g Hkh ns[ ksaxs
fd buosQ nosa i n vkSj  n Øekxr i nksa osQ ; ksx fdl  i zdkj Kkr fd,  t krs gSa rFkk bl  Kku
dk i z; ksx oqQN nSfud t hou dh l eL; kvksa dks gy djus esa djsaxsA

5.2 l ekar j  J sf<+; k¡

l a[ ; kvksa dh fuEufyf[ kr l wfp; ksa (lists) i j  fopkj dhft , %

(i) 1, 2, 3, 4, . . .
(ii) 100, 70, 40, 10, . . .
(iii) –3, –2, –1, 0, . . .
(iv) 3, 3, 3, 3, . . .
(v) –1.0, –1.5, –2.0, –2.5, . . .

l wph dh i zR; sd l a[ ; k , d i n (term) dgykrk gSA

mi jksDr l wfp; ksa esa l s i zR; sd l wph esa] ; fn vki dks , d i n fn; k gks] rks D; k vki
ml dk vxyk i n fy[ k l drs gSa\  ; fn gk¡] rks vki  , sl k oSQl s djsaxs\  ' kk; n] fdl h
i zfr: i  ; k fu; e dk vuql j .k djrs gq, ] vki  , sl k djsaxsA vkb, ] mi jksDr l wfp; ksa dks ns[ ksa
vkSj buesa l ac¼ fu; e dks fy[ ksaA

(i) esa i zR; sd i n v i us fi Nys i n l s 1 vf/ d gSA

(ii) esa i zR; sd i n v i us fi Nys i n l s 30 de gSA

(iii) esa i zR; sd i n v i us fi Nys i n esa 1 t ksM+us l s i zkIr gksrk gSA

(iv) esa l Hkh i n 3 gSa] vFkkZr~ i zR; sd i n v i us fi Nys i n esa ' kwU;  t ksM+dj ( ; k ml esa
l s ' kwU;  ?kVk dj i zkIr gksrk gSA)

(v) esa i zR; sd i n v i us fi Nys i n esa – 0.5 t ksM+dj (vFkkZr~ ml esa l s 0.5 ?kVkdj)
i zkIr gksrk gSA

mi jksDr l wfp; ksa esa l s i zR; sd esa ge ns[ krs gSa fd mÙkjksÙkj i nksa dks bul s i gys i nksa
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esa , d fuf' pr l a[ ; k t ksM+dj i zkIr fd; k t krk gSA l a[ ; kvksa dh , sl h l wph dks ; g dgk
t krk gS fd os , d l ekar j  J s<+h (Arithmetic Progression ; k A.P.)  cuk jgs gSaA

vr%] , d  l ekar j  J s<+h l a[ ; kv ksa dh , d  , sl h l wph gS ft l esa i zR; sd i n
( i gys i n osQ v fr fj Dr )  v i us i n esa , d  fuf' pr  l a[ ; k t ksM+us i j  i zkIr  gksrk
gSA

; g fuf' pr l a[ ; k A.P. dk l koZ v ar j  (common difference) dgykrh gSA ; kn
jf[ k, ] ; g l koZ varj / ukRed] ½. kkRed ; k ' kwU;  gks l drk gSA

vkb,  , d  A.P. osQ i gys i n dks  a1  nwl js i n dks  a2, . . ., nosa i n dks  an rFkk l koZ
varj dks  d l s O; Dr djsaA rc]  A.P., a1, a2, a3, . . ., an  gks t krh gSA

vr% a2 – a1 = a3 – a2 = . . . = an – an – 1 = d gSA

A.P. osQ oqQN vU;  mnkgj.k fuEufyf[ kr gSa%

(a) fdl h LowQy dh i zkr%dkyhu l Hkk esa , d i afDr esa [ kM+s gq,  oqQN fo| k£Fk; ksa dh
Å¡pkb; k¡ ( cm esa ) 147 , 148, 149, . . ., 157  gSaA

(b) fdl h ' kgj esa] t uojh ekl  esa fdl h l Irkg esa fy,  x,  U; wure rki eku ( fMxzh
l sfYl ; l  esa)  vkjksgh Øe esa fy[ kus i j

– 3.1, – 3.0, – 2.9, – 2.8, – 2.7, – 2.6, – 2.5 gSaA

(c) ` 1000 osQ , d ½.k esa l s i zR; sd ekl  5% ½.k dh jkf' k okfi l  djus i j  ' ks"k
jkf' k; k¡ (` esa)  950] 900] 850] 800] . . ., 50 gSaA

(d) fdl h LowQy }kjk d{kkvksa I l s XII rd osQ l okZf/ d vad i kus okys fo| k£Fk; ksa dks
fn,  t kus okys udn i qjLdkj (` esa)  Øe' k%  200, 250, 300, 350, . . ., 750 gSaA

(e) t c i zfr ekl  ` 50 dh cpr dh t krh gS] rks 10 ekl  osQ fy, ] i zR; sd ekl  osQ
var esa oqQy cpr dh jkf' k; k¡ (` esa)  50, 100, 150, 200, 250, 300, 350, 400, 450 vkSj
500 gSaA

; g vki osQ vH; kl  osQ fy,  NksM+k t k jgk gS fd vki  Li "V djsa fd mi jksDr esa
i zR; sd l wph , d  A.P. D; ksa gSA

vki  ; g ns[ k l drs gSa fd
a, a + d, a + 2d, a + 3d, . . .

, d l ekarj Js<+h dks fu: fi r djrh gS] t gk¡  a i gyk i n gS vkSj  d l koZ varj gSA bl s  A.P.
dk O; ki d  : i  (general form) dgrs gSaA
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è; ku nhft ,  fd mi jksDr mnkgj.kksa  (a) l s (e) esa] i nksa dh l a[ ; k i fj fer (finite) gSA
, sl h  A.P.  dks , d i fj fer  A.P. dgrs gSaA vki  ; g Hkh ns[ k l drs gSa fd buesa l s i zR; sd
A.P. dk , d v afre i n (last term) gSA bl h vuqPNsn osQ mnkgj.kksa (i) l s (v) esa nh gqbZ
A.P. i fj fer A.P. ugha gSaA ; s v i fj fer  A.P.  (Infinite Arithmetic Progressions)
dgykrh gSA , sl h A.P. esa vafre i n ugha gksrsA

vc , d  A.P. osQ ckjs esa t kuus osQ fy,  vki dks U; wure fdl  l wpuk dh vko' ; drk
gksrh gS\  D; k bl osQ i zFke i n dh t kudkjh i ; kZIr gS\  ; k D; k bl osQ osQoy l koZ varj
dh t kudkjh i ; kZIr gS\  vki  i k, ¡xs fd vki dks bu nksuksa vFkkZr~ i zFke i n a vkSj l koZ varj
d dh t kudkjh gksuk vko' ; d gSA

mnkgj.kkFkZ] ; fn i zFke i n a = 6 gS vkSj l koZ varj   d = 3 gS rks
 6, 9,12, 15, . . .  A.P.  gSA

rFkk ; fn a = 6 gS vkSj   d = – 3 gS rks

6, 3, 0, –3, . . . A.P. gSA

bl h i zdkj] t c
a = – 7, d = – 2, rks – 7, – 9, – 11, – 13, . . . A.P. gSA

a =  1.0, d = 0.1, rks 1.0, 1.1, 1.2, 1.3, . . . A.P. gSA

a =  0, d = 1
1
2

, rks 0,  1
1
2 , 3, 4

1
2 , 6, . . . A.P. . gSA

a = 2, d = 0, rks  2, 2, 2, 2, . . . A.P. gSA

vr% ; fn vki dks a vkSj  d Kkr gksa rks  A.P. fy[ k l drs gSaA bl dh foi jhr i zfØ; k
osQ ckjs esa vki  D; k dg l drs gSa\  vFkkZr~ ; fn vki dks l a[ ; kvksa dh , d l wph nh gqbZ
gS] rks D; k vki  dg l drs gSa fd ; g , d   A.P. gS vkSj fi Qj bl osQ  a  vkSj   d Kkr dj
l drs gSa\  D; ksafd  a i zFke i n gS] bl fy,  bl s l jyrk l s fy[ kk t k l drk gSA ge t kurs
gSa fd , d  A.P. esa] i zR; sd mÙkjksÙkj i n v i us l s i gys i n esa  d  t ksM+dj i zkIr gksrk gSA
vr%] , d  A.P. osQ fy, ] ml osQ i zR; sd i n dks ml l s vxys i n esa l s ?kVkus l s i zkIr  d
l Hkh i nksa osQ fy,  , d gh gksxkA mnkgj.kkFkZ] l a[ ; kvksa dh l wph

6, 9, 12, 15, . . .
osQ fy,  gesa i zkIr gS% a2 – a1 = 9 – 6 = 3

a3 – a2 = 12 – 9 = 3
a4 – a3 = 15 – 12 = 3
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; gk¡] i zR; sd fLFkfr esa] fdUgha nks Øekxr i nksa dk varj 3 gSA vr%] l a[ ; kvksa dh
mi jksDr nh gqbZ ppkZ l wph , d  A.P.  gS] ft l dk i zFke i n a= 6 gS rFkk l koZ varj  d= 3
gSA

l a[ ; kvksa dh l wph : 6, 3, 0, – 3, . . . osQ fy,
a2 – a1 = 3 – 6 = – 3
a3 – a2 = 0 – 3 = – 3
a4 – a3 = –3 – 0  = –3

vr% ; g Hkh , d  A.P.  gS ft l dk i zFke i n 6 gS vkSj l koZ varj  –3 gSA

O; ki d : i  esa] A.P. a1, a2, . . ., an osQ fy, ]

d = ak + 1 – ak

t gk¡  ak + 1  vkSj  ak  Øe' k% ( k + 1 )osa vkSj   kosa i n gSaA

, d nh gqbZ A.P. dk d  Kkr djus osQ fy, ] gesa a2 – a1, a3 – a2, a4 – a3, . . . esa l s
l Hkh dks Kkr djus dh vko' ; drk ugha gSA buesa l s fdl h , d dk Kkr djuk gh i ; kZIr
gSA

l a[ ; kvksa dh l wph 1, 1, 2, 3, 5, . . .  i j  fopkj dhft , A osQoy ns[ kus l s gh ; g i rk
py t krk gS fd fdUgha nks Øekxr i nksa dk varj l nSo l eku ugha gSA vr% ; g , d   A.P.
ugha gSA

è; ku nhft ,  fd  A.P. : 6, 3, 0, – 3, . . . dk d Kkr djus osQ fy, ] geus 3 esa l s 6 dks
?kVk; k Fkk] 6 esa l s 3 dks ugha ?kVk; k FkkA vFkkZr~ d Kkr djus osQ fy,  gesa  (k + 1) osa i n
eas l s] kosa i n dks gh ?kVkuk pkfg, ] pkgs (k + 1) ok¡ i n NksVk gh D; ksa u gksA

vkb,  oqQN mnkgj.kksa dh l gk; rk l s bu vo/ kj.kkvksa dks vkSj vf/ d Li "V djsaA

mnkgj . k 1 : A.P. : 3
2

, 1
2

, – 1
2

, – 3
2

 , . . ., osQ fy,  i zFke i n a vkSj l koZ varj  d  fyf[ k, A

gy  : ; gk¡ a =
3
2 , d =

1
2  – 

3
2  = – 1 gSA

; kn jf[ k,  fd ; fn gesa ; g Kkr gks t k,  fd l a[ ; k, ¡ A.P.  esa gSa] rks ge fdUgha Hkh nks
Øekxr i nksa dk i z; ksx djosQ  d  Kkr dj l drs gSaA
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mnkgj . k 2 : l a[ ; kvksa dh fuEufyf[ kr l wfp; ksa esa l s dkSu&dkSu l s  A.P. ugha gaS\  ; fn bul s
dksbZ A.P. gS rks ml osQ vxys nks i n fyf[ k, A

(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . .
(iii) – 2, 2, – 2, 2, – 2, . . . (iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . .

gy  : (i) a2 – a1 = 10 – 4 =   6

a3 – a2 = 16 – 10 =  6
a4  – a3 = 22 – 16  = 6

vFkkZr~] i zR; sd ckj ak + 1 – ak  , d gh gSA

vr%] nh gqbZ l a[ ; kvksa dh l wph , d   A.P. gS ft l dk l koZ varj   d = 6  gSA

bl osQ vxys nks i n 22 + 6 = 28 vkSj  28 + 6 = 34 gSaA
(ii) a2 – a1 =  – 1 – 1 = – 2

a3 – a2 =  – 3 – ( –1 ) = – 3 + 1 = – 2
 a4 – a3 = – 5 – ( –3 ) = – 5 + 3 = – 2

vFkkZr~] i zR; sd ckj  ak + 1 – ak  , d gh gSA

vr%] l a[ ; kvksa dh nh gqbZ l wph , d  A.P. gS ft l dk l koZ varj   d = – 2 gSA

bl osQ vxys nks i n
– 5 + (– 2 ) = – 7 vkSj – 7 + (– 2 ) = – 9 gSaA

(iii) a2 – a1  = 2 – (– 2) = 2 + 2 = 4
a3 – a2     = – 2 – 2 = – 4

pw¡fd  a2 – a1    a3 – a2  gSa] bl fy,  nh gqbZ l a[ ; kvksa dh l wph l s , d   A.P. ugha gSA

(iv) a2 – a1 = 1 – 1 = 0, a3 – a2 = 1 – 1 = 0, a4 – a3 = 2 – 1 = 1

; gk¡]  a2 – a1 = a3 – a2  a4 – a3  gSA

vr%] nh gqbZ l a[ ; kvksa dh l wph l s , d  A.P. ugha gSA

i z' ukoyh5.1

1. fuEufyf[ kr fLFkfr; ksa esa l s fdu fLFkfr; ksa esa l ac¼ l a[ ; kvksa dh l wph A.P. gS vkSj D; ksa\

(i) i zR; sd fdyks ehVj osQ ckn dk VSDl h dk fdjk; k] t cfd i zFke fdyks ehVj   osQ fy,
fdjk; k  ` 15 gS vkSj i zR; sd v frfjDr fdyks ehVj  osQ fy,  fdjk; k  ` 8 gSA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



62 xf.kr

(ii) fdl h csyu (cylinder) esa mi fLFkr gok dh ek=kk] t cfd ok; q fudkyus okyk i ai

i zR; sd ckj csyu dh ' ks"k gok dk 1
4

 Hkkx ckgj fudky nsrk gSA

(iii) i zR; sd ehVj dh [ kqnkbZ osQ ckn] , d oq¡Qvk [ kksnus esa vkbZ ykxr] t cfd i zFke ehVj
[ kqnkbZ dh ykxr   ̀  150 gS vkSj ckn esa i zR; sd ehVj [ kqnkbZ dh ykxr   ̀  50 c<+rh t krh
gSA

(iv) [ kkrs esa i zR; sd o"kZ dk feJ/ u] t cfd   ` 10000 dh jkf' k  8 % ok£"kd dh nj l s
pØòf¼ C; kt  i j t ek dh t krh gSA

2. nh gqbZ  A.P. osQ i zFke pkj i n fyf[ k, ] t cfd i zFke i n  a vkSj l koZ varj  d fuEufyf[ kr gSa%
(i) a = 10, d = 10 (ii) a = –2, d = 0

(iii) a = 4, d = – 3 (iv) a = – 1, d =  
1
2

(v) a = – 1.25, d = – 0.25

3. fuEufyf[ kr esa l s i zR; sd   A.P. osQ fy,  i zFke i n rFkk l koZ varj fyf[ k, %

(i) 3, 1, – 1, – 3, . . . (ii) – 5, – 1, 3, 7, . . .

(iii)
1 5 9 13, , , ,
3 3 3 3  . . . (iv) 0.6, 1.7, 2.8, 3.9, . . .

4. fuEufyf[ kr esa l s dkSu&dkSu  A.P. gSa\  ; fn dksbZ A.P. gS] rks bl dk l koZ varj Kkr dhft ,
vkSj buosQ rhu vkSj i n fyf[ k, A

(i) 2, 4, 8, 16, . . . (ii) 5 72, , 3, ,
2 2

 . . .

(iii) – 1.2, – 3.2, – 5.2, – 7.2, . . . (iv) – 10, – 6, – 2, 2, . . .

(v) 3, 3 2 , 3 2 2 , 3 3 2 ,  . . . (vi) 0.2, 0.22, 0.222, 0.2222, . . .

(vii) 0, – 4, – 8, –12, . . . (viii) – 
1
2

, – 
1
2

, – 
1
2

, – 
1
2

, . . .

(ix) 1, 3, 9, 27, . . . (x) a, 2a, 3a, 4a, . . .

(xi) a, a2, a3, a4, . . . (xii) 2, 8, 18 , 32,  . . .

(xiii) 3, 6, 9 , 12 ,  . . . (xiv) 12, 32, 52, 72, . . .

(xv) 12, 52, 72, 73, . . .
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5.3 A.P. dk nok¡ i n

vkb,  vuqPNsn 5.1 esa nh gqbZ ml  fLFkfr i j  i qu% fopkj djsa ft l esa jhuk us , d i n osQ
fy,  vkosnu fd; k Fkk vkSj og pqu yh xbZ FkhA ml s ; g i n ` 8000 osQ ekfl d osru vkSj
` 500 ok£"kd dh osru òf¼ osQ l kFk fn; k x; k FkkA i k¡posa o"kZ esa ml dk ekfl d osru
D; k gksxk\

bl dk mÙkj nsus osQ fy, ] vkb,  ns[ ksa fd ml dk ekfl d osru nwl js o"kZ esa D; k gksxkA

; g (` 8000 + ` 500) = ` 8500 gksxkA bl h i zdkj] ge rhl js] pkSFks vkSj i k¡posa o"kks± osQ
fy, ] ml osQ ekfl d osru] fi Nys o"kZ osQ osru esa  ` 500 t ksM+ dj Kkr dj l drs gSaA
vr%] ml dk rhl js o"kZ dk osru = ` (8500 + 500)

= ` (8000 + 500 + 500)
= ` (8000 + 2 × 500)

= ` [8000 + (3 – 1) × 500] ( rhl j s o"kZ osQ fy, )

= ` 9000

pkSFks o"kZ dk osru = ` (9000 + 500)

= ` (8000 + 500 + 500 + 500)
= ` (8000 + 3 × 500)

= ` [8000 + (4 – 1) × 500] ( pkSFks o"kZ osQ fy, )

= ` 9500

i k¡posa o"kZ dk osru = ` (9500 + 500)

= ` (8000+500+500+500 + 500)
= ` (8000 + 4 × 500)

= ` [8000 + (5 – 1) × 500] ( i k¡posa o"kZ osQ fy, )

= ` 10000

è; ku nhft ,  fd ; gk¡ gesa l a[ ; kvksa dh fuEufyf[ kr l wph fey jgh gS%

8000, 8500, 9000, 9500, 10000, . . .

; s l a[ ; k, ¡ , d   A.P.  cuk jgh gSaA (D; ksa\ )
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vc Åi j  cuus okys i zfr: i  dks ns[ kdj D; k vki  ml dk NBs o"kZ dk ekfl d osru
Kkr dj l drs gSa\  D; k 15osa o"kZ dk ekfl d osru Kkr dj l drs gSa\  l kFk gh] ; g ekurs
gq,  fd og bl  i n i j  vkxs Hkh dk; Z djrh jgsxh] 25osa o"kZ osQ fy,  ml osQ ekfl d osru
osQ fo"k;  esa vki  D; k dg l drs gSa\  bl dk mÙkj nsus osQ fy, ] vki  fi Nys o"kZ osQ osru
esa  ` 500 t ksM+dj okafNr osru i fjdfyr djsaxsA D; k vki  bl  i zfØ; k dks oqQN l af{kIr
dj l drs gSa\  vkb, ] ns[ ksaA ft l  i zdkj geus bu osruksa dks Åi j  i zkIr fd; k gS] mul s
vki dks oqQN vkHkkl  rks yx x; k gksxkA

15osa o"kZ osQ fy,  osru

= 14osa o"kZ osQ fy,  osru + ` 500

= `
500 500 500 . . . 500

8000  500
13

    
  

 ckj
`

= ` [8000 + 14 × 500]

= ` [8000 + (15 – 1) × 500] = ` 15000

vFkkZr~ i zFke osru + (15 – 1) × ok£"kd osru òf¼

bl h i zdkj 25osa l ky esa ml dk osru gksxk%

` [8000 + (25 – 1) × 500] = ` 20000

= i zFke osru + (25 – 1) × ok£"kd osru òf¼

bl  mnkgj.k l s] vki dks oqQN vkHkkl  rks vo' ;  gks x; k gksxk fd , d  A.P. osQ 15osa
i n] 25osa i n vkSj O; ki d : i  esa] nosa i n dks fdl  i zdkj fy[ kk t k l drk gSA

eku yhft ,  a1, a2, a3, ... , d  A.P. gS] ft l dk i zFke i n a gS vkSj l koZ varj  d gSA

rc

nwl j k i n a2 = a + d = a + (2 – 1) d

rhl j k i n a3 = a2 + d = (a + d) + d = a + 2d = a + (3 – 1) d

pkSFkk i n a4 = a3 + d = (a + 2d) + d = a + 3d = a + (4 – 1) d

. . . . . . . .

. . . . . . . .


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bl  i zfr: i  dks ns[ krs gq, ] ge dg l drs gSa fd   nok¡ i n an = a + (n – 1) d gSA

v r %] i zFke i n a v kSj  l koZ v ar j  d oky h , d  A.P. d k nok¡ i n
an = a + (n – 1) d  }kj k i zkIr  gksrk gSA

an dks  A.P. dk O; ki d  i n (general term) Hkh dgrs gSaA ; fn fd l h A.P.  esa m
i n gSa] rks  am bl osQ v afre i n dks fu: fi r  d j r k gS] ft l s dHkh&dHkh l  }kj k Hkh
O; Dr  fd ; k t kr k gSA

vkb,  vc oqQN mnkgj.kksa i j  fopkj djsaA

mnkgj . k 3 : A.P. :  2, 7, 12, . . . dk 10ok¡ i n Kkr dhft , A

gy  : ; gk¡ a = 2, d = 7 – 2 = 5 vkSj n =  10 gSA

pw¡fd an = a + (n – 1) d  gS] bl fy,

a10 = 2 + (10 – 1) × 5 = 2 + 45 = 47

vr% nh gqbZ  A.P.  dk 10ok¡ i n 47 gSA

mnkgj . k 4 : A.P. : 21, 18, 15, . . . dk dkSu&l k i n – 81 gS\  l kFk gh D; k bl  A.P. dk
dksbZ i n ' kwU;  gS\  l dkj.k mÙkj nhft , A

gy  : ; gk¡]  a = 21, d = 18 – 21 = – 3 vkSj an = – 81 gSA gesa n Kkr djuk gSA

pw¡fd an = a + ( n – 1) d,

vr% – 81 = 21 + (n – 1)(– 3)

; k – 81 = 24 – 3n

; k – 105 = – 3n

vr% n = 35

bl fy,  nh gqbZ  A.P.  dk 35ok¡ i n – 81 gSA

vkxs] ge ; g t kuuk pkgrs gSa fd D; k dksbZ  n  , sl k gS fd   an = 0 gksA ; fn , sl k dksbZ n
gS rks

21 + (n – 1) (–3) = 0,

vFkkZr~ 3(n – 1) = 21
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; k n = 8
vr%] 8ok¡ i n 0 gSA

mnkgj . k 5 : og A.P. fu/ kZfjr dhft ,  ft l dk rhl jk i n 5 vkSj 7ok¡ i n 9 gSA

gy  : gesa i zkIr gS
a3 = a + (3 – 1) d = a + 2d = 5 (1)

vkSj a7 = a + (7 – 1) d = a + 6d = 9 (2)

l ehdj.kksa (1) vkSj  (2) osQ ; qXe dks gy djus i j ] gesa i zkIr gksrk gS%

a = 3, d = 1

vr% okafNr   A.P. : 3, 4, 5, 6, 7, . . . gSA

mnkgj . k 6 : D; k l a[ ; kvksa dh l wph 5, 11, 17, 23, . . . dk dksbZ i n 301 gS\  D; ksa\

gy  : gesa i zkIr gS%

a2 – a1 = 11 – 5 = 6, a3 – a2 = 17 – 11 = 6, a4 – a3 = 23 – 17 = 6

pw¡fd   k = 1, 2, 3, vkfn osQ fy, ] ak + 1 – ak  , d l eku l a[ ; k gksrh gS] bl fy,  nh gqbZ l wph
, d  A.P. gSA

; gk¡ a = 5 vkSj d = 6

eku yhft ,  bl  A.P. dk nok¡ i n 301 gSA

ge t kurs gSa fd
an = a + (n – 1) d

bl fy, 301 = 5 + (n – 1) × 6

vFkkZr~ 301 = 6n – 1

vr% n =
302 151
6 3



i jarq  n , d / ukRed i w.kk±d gksuk pkfg,  (D; ksa\ )A vr%] 301 l a[ ; kvksa dh nh gqbZ l wph
dk i n ugha gSA

mnkgj . k 7 : nks vadksa okyh fdruh l a[ ; k, ¡ 3 l s foHkkT;  gSa\

gy  : 3 l s foHkkT;  gksus okyh nks vadksa dh l a[ ; kvksa dh l wph gS%

12, 15, 18, . . . , 99
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D; k ; g , d  A.P. gS\  gk¡] ; g gSA ; gk¡ a = 12, d = 3 vkSj an = 99 gSA

pw¡fd an = a + (n – 1) d,

bl fy, 99 = 12 + (n – 1) × 3

vFkkZr~ 87 = (n – 1) × 3

vFkkZr~ n – 1 =
87
3

 = 29

vFkkZr~ n = 29 + 1 = 30

vr%] 3 l s foHkkT;  nks vadksa okyh 30 l a[ ; k, ¡ gSaA

mnkgj . k 8 : A.P. : 10, 7, 4, . . ., – 62 dk vafre i n l s ( i zFke i n dh vksj)  11ok¡ i n
Kkr dhft , A

gy  : ; gk¡] a = 10, d = 7 – 10 = – 3, l = – 62,

t gk¡ l =  a + (n – 1) d

vafre i n l s 11ok¡ i n Kkr djus osQ fy, ] ge bl   AP osQ oqQy i nksa dh l a[ ; k
Kkr djsaxsA
vr% – 62 = 10 + (n – 1)(–3)

; k – 72 = (n – 1)(–3)

vFkkZr~ n – 1 = 24

; k n = 25

vr%] nh gqbZ A.P. esa 25 i n gSaA

vafre i n l s 11ok¡ i n AP dk 15ok¡ i n gksxkA (è; ku nhft ,  fd ; g 14ok¡ i n
ugha gksxkA D; ksa\ )

v r%] a15 = 10 + (15 – 1)(–3) = 10 – 42 = – 32

bl fy, ] vafre i n l s 11ok¡ i n – 32 gSA

oSdfYi d  gy%

; fn ge A.P. dks foi jhr vksj l s ns[ kas] rks bl dk i zFke i n  a = – 62 gS vkSj l koZ
varj  d = 3 gSA (D; ksa\ )
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vc] i z' u ; g cu t krk gS fd bl  AP dk 11ok¡ i n Kkr fd; k t k, A

vr% a11 = – 62 + (11 – 1) × 3 = – 62 + 30 = – 32

vr% vafre i n l s 11ok¡ okafNr i n – 32 gSA

mnkgj . k 9 : ` 1000 dh , d / ujkf' k 8% ok£"kd l k/ kj.k C; kt  i j  fuos' k dh t krh gSA
i zR; sd o"kZ osQ var esa C; kt  i fjdfyr dhft , A D; k ; s C; kt  , d   A.P. cukrs gSa\  ; fn
, sl k gS] rks bl  rF;  dk i z; ksx djrs gq,  30 o"kks± osQ var esa C; kt  i fjdfyr dhft , A

gy  : ge t kurs gSa fd l k/ kj.k C; kt  i fjdfyr djus osQ fy,  l w=k fuEufyf[ kr gS%

l k/ kj.k C; kt  =
P× R ×T

100

vr%] i zFke o"kZ osQ var esa C; kt  = `
1000 × 8×1

100  = ` 80

nwl js o"kZ osQ var esa C; kt  = `
1000 × 8× 2

100  =  ` 160

rhl js o"kZ osQ var esa C; kt  = `
1000× 8× 3

100  = ` 240

bl h i zdkj] ge pkSFks] i k¡posa] bR; kfn o"kks± osQ var esa C; kt  i fjdfyr dj l drs gSaA

vr%] i gys] nwl js] rhl js] --- o"kks± osQ var esa C; kt  (` esa)  Øe' k% gSa%

80, 160, 240, . . .

; g , d  A.P. gS] D; ksafd fdUgha nks Øekxr  i nksa dk var j  80 gS] vFkkZr~
d = 80 gSA l kFk gh] bl esa  a = 80 gSA

vr%] 30 o"kks± osQ var esa C; kt  Kkr djus osQ fy,  ge a30  Kkr djssaxsA

v c a30 = a + (30 – 1) d = 80 + 29 × 80 = 2400

vr% 30 o"kks± osQ var esa C; kt  ` 2400 gksxkA

mnkgj . k 10 : i wQyksa dh , d D; kjh dh i gyh i afDr esa 23 xqykc osQ i kS/ s gSa] nwl jh i afDr
esa 21 xqykc osQ i kS/ s gSa] rhl jh i afDr esa 19 xqykc osQ i kS/ s gSa] bR; kfnA ml dh vafre
i afDr esa 5 xqykc osQ i kS/ s gSaA bl  D; kjh esa oqQy fdruh i afDr; k¡ gSa\
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gy  : i gyh] nwl jh] rhl jh] --- i afDr; ksa esa xqykc osQ i kS/ ksa dh l a[ ; k, ¡ Øe' k% fuEufyf[ kr
gSa%

23, 21, 19, . . ., 5

; s , d  A.P. cukrh gSa (D; ksa\ )A eku yhft ,  i afDr; ksa dh l a[ ; k  n  gSA

rc a = 23, d = 21 – 23 = – 2 vkSj an = 5 gSA

pw¡fd an = a + (n – 1) d

bl fy,

5 = 23 + (n – 1)(– 2)

vFkkZr~ – 18 = (n – 1)(– 2)

; k n = 10

vr% i wQyksa dh D; kjh esa 10 i afDr; ka¡ gSaA

i z' ukoyh5.2

1. fuEufyf[ kr l kj.kh esa] fjDr LFkkuksa dks Hkfj, ] t gk¡  AP  dk i zFke i n  a,  l koZ varj   d  vkSj
nok¡ i n an gS%

a d n an

(i) 7 3 8 . . .

(ii) – 18 . . . 10 0

(iii) . . . – 3 18 – 5

(iv) – 18.9 2.5 . . . 3.6

(v) 3.5 0 105 . . .

2. fuEufyf[ kr esa l gh mÙkj pqfu,  vkSj ml dk vkSfpR;  nhft , %
(i) A.P.: 10, 7, 4, . . . , dk 30ok¡ i n gS%

(A) 97 (B) 77 (C) –77 (D) – 87

(ii) A.P.: – 3, 1
2

 , 2, . . ., dk 11ok¡ i n gS%

(A) 28 (B) 22 (C) –38 (D) – 48
1
2
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3. fuEufyf[ kr l ekarj Jsf<+; ksa esa] fjDr [ kkuksa (boxes) osQ i nksa dks Kkr dhft , %

(i) 2,  , 26

(ii)  , 13,  , 3

(iii) 5,  ,  ,
19
2

(iv) – 4,  ,  ,  ,  , 6

(v)  , 38,  ,  ,  , – 22

4. A.P. : 3, 8, 13, 18, . . .  dk dkSu l k i n 78  gS\

5. fuEufyf[ kr l ekarj Jsf<+; ksa esa l s i zR; sd Js<+h esa fdrus i n gSa\

(i) 7, 13, 19, . . . , 205 (ii) 18, 
115
2

, 13, . . . , – 47

6. D; k A.P., 11, 8, 5, 2 . . . dk , d i n – 150 gS\  D; ksa\

7. ml  A.P. dk 31ok¡ i n Kkr dhft , ] ft l dk 11ok¡ i n 38 gS vkSj 16ok¡ i n 73 gSA

8. , d  A.P. esa 50 i n gSa] ft l dk rhl jk i n 12 gS vkSj vafre i n 106 gSA bl dk 29ok¡ i n
Kkr dhft , A

9. ; fn fdl h  A.P. osQ rhl js vkSj ukSosa i n Øe' k% 4 vkSj &8 gSa] rks bl dk dkSu&l k i n ' kwU;
gksxk\

10. fdl h  A.P.  dk 17ok¡ i n ml osQ 10osa i n l s 7 v f/ d gSA bl dk l koZ varj Kkr dhft , A

11. A.P. : 3, 15, 27, 39, ... dk dkSu&l k i n ml osQ 54osa i n l s 132 v f/ d gksxk\

12. nks l ekarj Jsf<+; ksa dk l koZ varj l eku gSA ; fn buosQ 100osa i nksa dk varj 100 gS] rks buosQ
1000osa i nksa dk varj D; k gksxk\

13. rhu vadksa okyh fdruh l a[ ; k, ¡ 7 l s foHkkT;  gSa\

14. 10 vkSj 250 osQ chp esa 4 osQ fdrus xq.kt  gSa\

15. n osQ fdl  eku osQ fy, ] nksuksa l ekarj Jsf<+; ksa 63, 65, 67, ... vkSj  3, 10, 17, . . . osQ nosa i n cjkcj
gksaxs\

16. og  A.P.  Kkr dhft ,  ft l dk rhl jk i n 16 gS vkSj 7ok¡ i n 5osa i n l s 12 v f/ d gSA

17. A.P. : 3, 8, 13, ..., 253  esa vafre i n l s 20ok¡ i n Kkr dhft , A
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18. fdl h  A.P. osQ pkSFks vkSj 8osa i nksa dk ; ksx 24 gS rFkk NBs vkSj 10osa i nksa dk ; ksx 44 gSA
bl   A.P.  osQ i zFke rhu i n Kkr dhft , A

19. l qCck jko us 1995 esa ` 5000 osQ ekfl d osru i n dk; Z vkjaHk fd; k vkSj i zR; ssd o"kZ
` 200 dh osru òf¼ i zkIr dhA fdl  o"kZ esa ml dk osru ` 7000 gks x; k\

20. jkedyh us fdl h o"kZ osQ i zFke l Irkg esa ` 50 dh cpr dh vkSj fi Qj v i uh l kIrkfgd
cpr ` 17-5c<+krh xbZA ; fn nosa l Irkg esa ml dh l kIrkfgd cpr ` 207-50 gks t krh
gS] rks n Kkr dhft , A

5.4 A.P. osQ i zFke  n i nksa dk ; ksx

vkb,  vuqPNsn 5-1 esa nh gqbZ fLFkfr
i j  i qu% fopkj djsa] ft l esa ' kdhyk
vi uh i q=kh dh xqYyd esa] ml osQ 1
o"kZ dh gks t kus i j  ` 100 Mkyrh gS]
ml osQ nwl js t Ue fnol  i j  ` 150]
rhl js t Ue fnol  i j  ` 200 Mkyrh
gS vkSj , sl k vkxs t kjh j [ krh gSA t c
ml dh i q=kh 21 o"kZ dh gks t k, xh] rks
ml dh xqYyd esa fdruh / ujkf' k
, df=kr gks t k, xh\

; gk¡] ml osQ i zFke] nwl js] rhl js] pkSFks] --- t Ue fnol ksa i j ] ml dh xqYyd esa Mkyh
xbZ jkf' k; k¡ (` esa)  Øe' k% 100, 150, 200, 250, ... gSa rFkk ; gh Øe ml osQ 21osa
t Ue fnol  rd pyrk jgkA 21osa t Ue fnol  rd , df=kr gqbZ oqQy / ujkf' k Kkr djus
osQ fy, ] gesa mi jksDr l wph dh l a[ ; kvksa dks t ksM+us dh vko' ; drk gSA D; k vki  ; g ugha
l ksprs fd ; g , d t fVy i zfØ; k gksxh vkSj bl esa l e;  Hkh vf/ d yxsxk\  D; k ge bl
i zfØ; k dks l af{kIr cuk l drs gSa\  ; g rHkh l aHko gksxk] t c ge bl dk ; ksx fudkyus dh
dksbZ fof/  Kkr dj ysaA vkb,  ns[ ksaA

ge xkWl  ( ft l osQ ckjs esa vki  vè; k;  1 esa i <+ pqosQ gSa)  dks nh xbZ l eL; k i j
fopkj djrs gSa] t ks ml s gy djus osQ fy,  ml  l e;  nh xbZ Fkh] t c og osQoy 10 o"kZ
dk FkkA ml l s 1 l s 100 rd osQ / u i w.kk±dksa dk ; ksx Kkr djus dks dgk x; kA ml us
rqjar mÙkj fn; k fd ; ksx 5050 gSA D; k vki  vuqeku yxk l drs gSa fd ml us , sl k oSQl s
fd; k Fkk\  ml us bl  i zdkj fy[ kk%
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S = 1 + 2 + 3 + . . . + 99 + 100

fi Qj] ml us mYVs Øe l a[ ; kvksa dks bl  i zdkj fy[ kk%

S = 100 + 99 + . . . + 3 + 2 + 1

mi jksDr dks t ksM+us i j  ml us i zkIr fd; k%

2S = (100 + 1) + (99 + 2) + . . . + (3 + 98) + (2 + 99) + (1 + 100)

= 101 + 101 + . . . + 101 + 101 (100 ckj )

vr% S =
100 101 5050

2


 , vFkkZr~ ; ksx = 5050

vc] ge bl h rduhd dk mi ; ksx djrs gq, ] , d A.P. osQ i zFke n i nksa dk ; ksx Kkr
djsaxsA eku yhft ,  ; g A.P. gS%

a, a + d, a + 2d, . . .

bl  A.P. dk  nok¡ i n a + (n – 1) d gSA ekuk S bl  A.P. osQ i zFke  n i nksa osQ ; ksx dks
O; Dr djrk gSA rc

S = a + (a + d) + (a + 2d) + ... + [a + (n – 1) d] (1)

i nksa dks foi jhr Øe esa fy[ kus i j  gesa i zkIr gksrk gS%

S = [a + (n – 1) d] + [a + (n – 2) d] + ... + (a + d) + a (2)

vc] (1) vkSj  (2) dks i nksa osQ vuql kj t ksM+us i j ] gesa i zkIr gksrk gS%

2S = 
[2 ( 1) ] [2 ( 1) ] [2 ( 1) ] [2 ( 1) ]           a n d a n d a n d a n d

n ckj

; k 2S = n [2a + (n – 1) d] (pw¡fd bl esa n i n gSa)

; k S =
2
n

 [2a + (n – 1) d ]

vr% fd l h A.P. osQ i zFke  n i nksa dk ; ksx S fuEufyf[ kr  l w=k l s i zkIr  gksrk gS%

S =
2
n

 [2a + (n – 1) d]

ge bl s bl  : i  esa Hkh fy[ k l drs gSa

S =
2
n

 [a + a + (n – 1) d]
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vFkkZr~ S =
2
n

 (a + an) (3)

vc] ; fn fdl h A.P. esa osQoy n gh i n gaS] rks  an vafre i n l osQ cjkcj gksxkA
vr% (3) l s ge ns[ krs gSa fd

S =
2
n

 (a + l) (4)

i fj .kke dk ; g : i  ml  fLFkfr esa mi ; ksxh gS] t c  A.P. osQ i zFke vkSj vafre i n
fn,  gksa rFkk l koZ varj ugha fn; k x; k gksA

vc ge ml h i z' u i j  oki l  vk t krs gSa] t ks i zkjaHk esa gel s i wNk x; k FkkA ' kdhyk
dh i q=kh dh xqYyd esa ml osQ i gys] nwl js] rhl js] . . ., t Ue fnol ksa i j  Mkyh xbZ / ujkf' k; k¡
(` esa)  Øe' k% 100, 150, 200, 250, . . ., gSaA

; g , d  A.P. gSA gesa ml osQ 21osa t Uefnol  rd , df=kr gqbZ oqQy / ujkf' k Kkr
djuh gS] vFkkZr~ gesa bl  A.P. osQ i zFke 21 i nksa dk ; ksx Kkr djuk gSA

; gk¡ a = 100, d = 50 vkSj n = 21 gSA l w=k

S =  2 ( 1)
2
n a n d   dk i z; ksx djus i j ]

S =  21 2 100 (21 1) 50
2

     =  21 200 1000
2



=
21 1200
2
  = 12600

vr% ml osQ 21osa t Ue fnol  rd , df=kr gqbZ xqYyd esa / ujkf' k ` 12600 gSA

D; k l w=k osQ i z; ksx l s i z' u gy djuk l jy ugha gks x; k gS\

fdl h A.P. osQ n i nksa osQ ; ksx dks O; Dr djus osQ fy, ] ge  S osQ LFkku i j  Sn dk
Hkh i z; ksx djrs gSaA mnkgj.kkFkZ] ge A.P. osQ 20 i nksa osQ ; ksx dks O; Dr djus osQ fy,   S20

dk i z; ksx djrs gSaA i zFke  n  i nksa osQ ; ksx osQ l w=k esa] pkj jkf' k; k¡  S, a, d vkSj  n  l ac¼ gSaA
; fn buesa l s dksbZ rhu jkf' k; k¡ Kkr gksa] rks pkSFkh jkf' k Kkr dh t k l drh gSA

fVIi . kh : fdl h A.P. dk nok¡ i n ml osQ i zFke n i nksa osQ ; ksx vkSj i zFke  (n – 1) i nksa osQ
; ksx osQ varj osQ cjkcj gSA vFkkZr~  an = Sn – Sn – 1  gSA
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vkb,  oqQN mnkgj.kksa i j  fopkj djsaA

mnkgj . k 11 : A.P. : 8, 3, –2, . . . osQ i zFke 22 i nksa dk ; ksx Kkr dhft , A

gy  : ; gk¡  a = 8, d = 3 – 8 = –5 vkSj n = 22  gSA

ge t kurs gSa fd

S =  2 ( 1)
2
n a n d 

vr% S =  22 16 21( 5)
2

   = 11(16 – 105) = 11(–89) = – 979

bl fy,  nh gqbZ A.P.  osQ i zFke 22 i nksa dk ; ksx – 979 gSA

mnkgj . k 12 : ; fn fdl h A.P. osQ i zFke 14 i nksa dk ; ksx 1050 gS rFkk bl dk i zFke i n
10 gS rks 20ok¡ i n Kkr dhft , A

gy  : ; gk¡ S14 = 1050, n = 14 vkSj a = 10 gSA

pw¡fd Sn =  2 ( 1)
2

 
n a n d

bl fy, 1050 =  14 20 13
2

 d = 140 + 91d

vFkkZr~ 910 = 91d

; k d = 10

vr% a20 = 10 + (20 – 1) × 10 = 200

vFkkZr~ 20ok¡ i n 200 gSA

mnkgj . k 13 : A.P. : 24, 21, 18, . . . osQ fdrus i n fy,  t k, ¡] rkfd mudk ; ksx 78 gks\

gy  : ; gk¡ a = 24, d = 21 – 24 = –3 vkSj Sn = 78 gSA gesa  n Kkr djuk gSA

ge t kurs gSa fd Sn =  2 ( 1)
2

 
n a n d

vr% 78 =  48 ( 1)( 3)
2

  
n n  =  51 3

2


n n
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; k 3n2 – 51n + 156 = 0

; k n2 – 17n + 52 = 0

; k (n – 4)(n – 13) = 0

vr% n = 4 ; k13

n osQ ; s nksuksa eku l aHko gSa vkSj Lohdkj fd,  t k l drs gSaA vr%] i nksa dh okafNr l a[ ; k
; k rks 4 gS ; k 13 gSA

fVIi . kh :

1. bl  fLFkfr esa] i zFke 4 i nksa dk ; ksx = i zFke 13 i nksa dk ; ksx = 78 gSA

2. ; s nksuksa mÙkj l aHko gSa] D; ksafd 5osa l s 13osa i nksa rd dk ; ksx ' kwU;  gks t k, xkA ; g
bl fy,  gS fd ; gk¡  a  / ukRed gS vkSj   d  ½.kkRed gS] ft l l s oqQN i n / ukRed
vkSj oqQN i n ½.kkRed gks t krs gSa rFkk i jLi j  dV t krs gSaA

mnkgj . k 14 : fuEufyf[ kr dk ; ksx Kkr dhft , %

(i) i zFke 1000 / u i w.kk±d (ii) i zFke  n / u i w.kk±d
gy  :

(i) eku yhft ,  S = 1 + 2 + 3 + . . . + 1000 gSA

A.P. osQ i zFke n i nksa osQ ; ksx osQ l w=k  Sn = ( )
2


n a l  dk i z; ksx djus i j  gesa i zkIr

gksrk gS%

S1000 =
1000 (1 1000)

2
  = 500 × 1001 = 500500

vr%] i zFke 1000 / u i w.kk±dksa dk ; ksx 500500 gSA

(ii) eku yhft ,  Sn = 1 + 2 + 3 + . . . + n gSA

; gk¡  a = 1 vkSj vafre i n  l = n  gSA

vr% Sn =
(1 )

2
n n

; k  Sn = 

( 1)
2

n n 

bl  i zdkj] i zFke n / u i w. kk±dksa dk ; ksx l w=k

Sn = 
( + 1)

2
n n

l s i zkIr  fd ; k t kr k gSA
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mnkgj .k 15 : l a[ ; kvksa dh ml  l wph osQ i zFke 24 i nksa dk ; ksx Kkr dhft , ] ft l dk
nok¡ i n an = 3 + 2n l s fn; k t krk gSA

gy  :

pw¡fd an = 3 + 2n gS

bl fy, a1 = 3 + 2 = 5
a2 = 3 + 2 × 2 = 7
a3 = 3 + 2 × 3 = 9



bl  i zdkj i zkIr l a[ ; kvksa dh l wph5, 7, 9, 11, . . . gSA

; gk¡ 7 – 5 = 9 – 7 = 11 – 9 = 2 bR; kfn gSaA

vr% bul s , d  A.P. curh gS] ft l dk l koZ varj   2 gSA

S24  Kkr djus osQ fy, ] gesa i zkIr gS%n = 24, a = 5, d = 2

vr% S24 =  24 2 5 (24 1) 2
2

     =  12 10 46  = 672

bl fy,  l a[ ; kvksa dh nh gqbZ l wph osQ i zFke 24 i nksa dk ; ksx 672 gSA

mnkgj . k 16 : Vh-oh- l sVksa dk fuekZrk rhl js o"kZ esa 600 Vh-oh- rFkk 7osa o"kZ esa 700
Vh-oh- l sVksa dk mRi knu djrk gSA ; g ekurs gq,  fd i zR; sd o"kZ mRi knu esa , d l eku
: i  l s , d fuf' pr l a[ ; k esa òf¼ gksrh gS] Kkr dhft , %

(i) i zFke o"kZ esa mRi knu (ii) 10osa o"kZ esa mRi knu
(iii) i zFke 7 o"kks± esa oqQy mRi knu

gy  : (i) pw¡fd i zR; sd o"kZ mRi knu esa l eku : i  l s , d fuf' pr l a[ ; k esa òf¼ gksrh gS]
bl fy,  i gys] nwl js] rhl js] --- o"kks± esa mRi kfnr Vh-oh- l sVksa dh l a[ ; k, ¡ , d AP esa gksaxhA
vkb,  nosa o"kZ esa mRi kfnr Vh-oh- l sVksa dh l a[ ; k dks an l s O; Dr djsaA

vr%   a3 = 600  vkSj  a7 = 700

; k a + 2d = 600

vkSj a + 6d = 700

bUgsa gy djus i j ] gesad = 25 vkSj a = 550 i zkIr gksrk gSA

vr% i zFke o"kZ esa mRi kfnr Vh-oh- l sVksa dh l a[ ; k 550 gSA
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(ii) vc a10 = a + 9d = 550 + 9 × 25 = 775

vr% 10osa o"kZ esa mRi kfnr Vh-oh- l sVksa dh l a[ ; k 775 gSA

(iii) l kFk gh S7 =  7 2 550 (7 1) 25
2

   

=  7 1100 150
2

  = 4375

vr% i zFke 7 o"kks± esa oqQy mRi kfnr gq,  l Hkh Vh-oh- l sVksa dh l a[ ; k 4375 gSA

i z' ukoyh5.3

1. fuEufyf[ kr l ekarj Jsf<+; ksa dk ; ksx Kkr dhft , %
(i) 2, 7, 12, . . ., 10 i nksa rd (ii) –37, –33, –29, . . ., 12 i nksa rd

(iii) 0.6, 1.7, 2.8, . . ., 100 i nksa rd (iv) 1 1 1, ,
15 12 10

 , . . ., 11 i nksa rd

2. uhps fn,  gq,  ; ksxi Qyksa dks Kkr dhft , %

(i) 7 + 
110
2

 + 14 + . . . + 84 (ii) 34 + 32 + 30 + . . . + 10

(iii) –5  + (–8) + (–11) + . . . + (–230)

3. , d A.P. esa]
(i) a = 5, d = 3 vkSj  an = 50 fn; k gSA  n vkSj Sn  Kkr dhft , A

(ii) a = 7 vkSj   a13 = 35  fn; k gSA d vkSj   S13  Kkr dhft , A

(iii) a12 = 37 vkSj  d = 3 fn; k gSA  a vkSj  S12  Kkr dhft , A

(iv) a3 = 15 vkSj  S10 = 125 fn; k gSA d vkSj  a10  Kkr dhft , A

(v) d = 5 vkSj  S9 = 75 fn; k gSA  a vkSj  a9  Kkr dhft , A

(vi) a = 2,  d = 8 vkSj   Sn = 90 fn; k gSA  n vkSj  an Kkr dhft , A

(vii) a = 8, an = 62 vkSj  Sn = 210 fn; k gSA  n vkSj  d Kkr dhft , A

(viii) an = 4, d = 2 vkSj   Sn = –14 fn; k gSA  n vkSj  a Kkr dhft , A

(ix) a = 3, n = 8 vkSj  S = 192  fn; k gSA  d Kkr dhft , A

(x) l = 28,  S = 144 vkSj oqQy 9 i n gSaA  a Kkr dhft , A

4. 636 ; ksx i zkIr djus osQ fy, ]  A.P. : 9, 17, 25, . . . osQ fdrus i n ysus pkfg, \
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78 xf.kr

5. fdl h  A.P.  dk i zFke i n 5] vafre i n 45 vkSj ; ksx 400 gSA i nksa dh l a[ ; k vkSj l koZ varj
Kkr dhft , A

6. fdl h  A.P. osQ i zFke vkSj vafre i n Øe' k% 17 vkSj 350 gSaA ; fn l koZ varj 9 gS] rks bl esa
fdrus i n gSa vkSj budk ; ksx D; k gS\

7. ml   A.P. osQ i zFke 22 i nksa dk ; ksx Kkr dhft , ] ft l esa  d = 7 gS vkSj 22ok¡ i n 149 gSA

8. ml   A.P. osQ i zFke 51 i nksa dk ; ksx Kkr dhft , ] ft l osQ nwl js vkSj rhl js i n Øe' k% 14 vkSj
18 gSaA

9. ; fn fdl h  A.P. osQ i zFke 7 i nksa dk ; ksx 49 gS vkSj i zFke 17 i nksa dk ; ksx 289 gS] rks bl osQ
i zFke n i nksa dk ; ksx Kkr dhft , A

10. n' kkZb,  fd   a1, a2, . . ., an, . . . l s , d   A.P. curh gS] ; fn  an  uhps fn,  vuql kj i fjHkkf"kr gS%

(i) an = 3 + 4n (ii) an = 9 – 5n

l kFk gh] i zR; sd fLFkfr esa] i zFke 15 i nksa dk ; ksx Kkr dhft , A

11. ; fn fdl h A.P. osQ i zFke  n  i nksa dk ; ksx  4n – n2  gS] rks bl dk i zFke i n (vFkkZr~  S1 )  D; k
gS\  i zFke nks i nksa dk ; ksx D; k gS\  nwl jk i n D; k gS\  bl h i zdkj] rhl js] 10osa vkSj nosa i n
Kkr dhft , A

12. , sl s i zFke 40 / u i w.kk±dksa dk ; ksx Kkr dhft ,  t ks 6 l s foHkkT;  gSaA

13. 8 osQ i zFke 15 xq.kt ksa dk ; ksx Kkr dhft , A

14. 0 vkSj 50 osQ chp dh fo"ke l a[ ; kvksa dk ; ksx Kkr dhft , A

15. fuekZ.k dk; Z l s l acaf/ r fdl h BsosQ esa] , d fuf' pr frfFk osQ ckn dk; Z dks foyac l s i wjk
djus osQ fy, ] t qekZuk yxkus dk i zko/ ku bl  i zdkj gS% i gys fnu osQ fy,  ` 200] nwl js
fnu osQ fy,  ` 250] rhl js fnu osQ fy,  ` 300 bR; kfn] vFkkZr~ i zR; sd mrjksÙkj fnu dk
t qekZuk v i us l s Bhd i gys fnu osQ t qekZus l s ` 50 v f/ d gSA , d BsosQnkj dks t qekZus osQ
: i  esa fdruh jkf' k vnk djuh i M+sxh] ; fn og bl  dk; Z esa 30 fnu dk foyac dj nsrk
gS\

16. fdl h LowQy osQ fo| k£Fk; ksa dks muosQ l exz ' kSf{kd i zn' kZu osQ fy,  7 udn i qjLdkj nsus osQ
fy,  ` 700dh jkf' k j[ kh xbZ gSA ; fn i zR; sd i qjLdkj v i us l s Bhd i gys i qjLdkj l s
` 20 de gS] rks i zR; sd i qjLdkj dk eku Kkr dhft , A

17. , d LowQy osQ fo| k£Fk; ksa us ok; q i znw"k.k de djus osQ fy,  LowQy osQ vanj vkSj ckgj i sM+
yxkus osQ ckjs esa l kspkA ; g fu.kZ;  fy; k x; k fd i zR; sd d{kk dk i zR; sd vuqHkkx v i uh d{kk
dh l a[ ; k osQ cjkcj i sM+ yxk, xkA mnkgj.kkFkZ] d{kk I dk ,d vuqHkkx 1 i sM+ yxk, xk] d{kk
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l ekarj Jsf<+; k¡ 79

II dk , d vuqHkkx 2 i sM+ yxk, xk] d{kk III dk , d vuqHkkx 3 i sM+ yxk, xk] bR; kfn vkSj
, sl k d{kk XII rd osQ fy,  pyrk jgsxkA i zR; sd d{kk osQ rhu vuqHkkx gSaA bl  LowQy osQ
fo| k£Fk; ksa }kjk yxk,  x,  oqQy i sM+ksa dh l a[ ; k fdruh gksxh\

18. osaQnz  A l s i zkjaHk djrs gq, ] ckjh&ckjh l s osaQnzksa  A vkSj B dks ysrs gq, ] f=kT; kvksa  0.5 cm,
1.0 cm, 1.5 cm, 2.0 cm, . . . . okys mrjksÙkj v/ ZòÙkksa dks [ khapdj ,d l £i y (spiral) cuk; k x; k
gS] t Sl kfd vkòQfr 5-4 esa n' kkZ; k x; k gSA rsjg Øekxr v / ZòÙkksa l s cus bl  l £i y dh oqQy

yackbZ D; k gS\   ( = 
22
7  yhft , A)

v koQ̀fr  5.4

[l aosQr  : Øe' k% osaQnzksa A, B, A, B, . . . okys v / ZòÙkksa dh yackb; k¡  l1, l2, l3, l4  gSaA]

19. 200 yV~Bksa (logs) dks <sjh osQ : i  esa bl  i zdkj j[ kk t krk gS% l cl s uhps okyh i afDr esa
20 yV~Bs] ml l s vxyh i afDr esa 19 yV~Bs] ml l s vxyh i afDr esa 18 yV~Bs] bR; kfn (nsf[ k,
vkòQfr 5-5)A ; s 200 yêòs fdruh i afDr; ksa esa j[ ks x,  gSa rFkk l cl s Åi jh i afDr esa fdrus
yV~Bs gSa\

v koQ̀fr  5.5

20. , d vkyw nkSM+ (potato race) esa] i zkjafHkd LFkku i j , d ckYVh j[ kh gqbZ gS] t ks i gys vkyw
l s 5m dh nwjh i j gS] rFkk vU;  vkyqvksa dks , d l h/ h js[ kk esa i jLi j 3m dh nwfj; ksa i j j[ kk
x; k gSA bl  js[ kk i j 10 vkyw j[ ks x,  gSa (nsf[ k,  vkòQfr 5-6)A
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 v koQ̀fr  5.6

i zR; sd i zfr; ksxh ckYVh l s pyuk i zkjaHk djrh gS] fudVre vkyw dks mBkrh gS] ml s ysdj
oki l  vkdj nkSM+dj ckYVh esa Mkyrh gS] nwl jk vkyw mBkus osQ fy,  oki l  nkSM+rh gS] ml s
mBkdj oki l  ckYVh esa Mkyrh gS] vkSj og , sl k rc rd djrh jgrh gS] t c rd l Hkh vkyw
ckYVh esa u vk t k, ¡A bl esa i zfr; ksxh dks oqQy fdruh nwjh nkSM+uh i M+sxh\

[l aosQr  : i gys vkSj nwl js vkyqvksa dks mBkdj ckYVh esa Mkyus rd nkSM+h xbZ nwjh
= 2 × 5 + 2 × (5 + 3) gSA]

i z' ukoyh5.4 ( , sfPNd) *

1. A.P. : 121, 117, 113, . . ., dk dkSu&l k i n l cl s i gyk ½.kkRed i n gksxk\
[l aosQr  : an < 0 osQ fy,   n Kkr dhft , A]

2. fdl h A.P. osQ rhl js vkSj l krosa i nksa dk ; ksx 6 gS vkSj mudk xq.kui Qy 8 gSA bl   A.P. osQ
i zFke 16 i nksa dk ; ksx Kkr dhft , A

3. , d l h<+h osQ Øekxr MaMs i jLi j  25 cm
dh nwjh i j gSa (nsf[ k,  vkòQfr 5-7)A
MaMksa dh yackbZ , d l eku : i  l s ?kVrh
t krh gSa rFkk l cl s fupys MaMs dh yackbZ
45 cm gS vkSj l cl s Åi j okys MaMs dh
yackbZ  25 cm gSA ; fn Åi jh vkSj fupys

MaMs osQ chp dh nwjh 
12
2

m gS] rks MaMksa

dks cukus osQ fy,  ydM+h dh fdruh
yackbZ dh vko' ; drk gksxh\

[l aosQr  : MaMksa dh l a[ ; k = 
250 1
25

  gSA]

* ; g i z' ukoyh i jh{kk dh ǹf"V l s ugha gSA v koQ̀fr  5.7

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



l ekarj Jsf<+; k¡ 81

4. , d i afDr osQ edkuksa dks Øekxr : i  l s l a[ ; k 1 l s 49 rd vafdr fd; k x; k gSA n' kkZb,
fd   x dk , d , sl k eku gS fd   x  l s vafdr edku l s i gys osQ edkuksa dh l a[ ; kvksa dk ; ksx
ml osQ ckn okys edkuksa dh l a[ ; kvksa osQ ; ksx osQ cjkcj gSA  x dk eku Kkr dhft , A

[l aosQr  : Sx – 1 = S49 – Sx gSA]

5. , d i qQVcky osQ eSnku esa , d NksVk pcwrjk gS ft l esa 15 l hf<+; k¡ cuh gqbZ gSaA bu l hf<+; ksa
esa l s i zR; sd dh yackbZ  50 m gS vkSj og Bksl  oaQØhV (concrete) dh cuh gSA i zR; sd l h<+h

esa  
1
4

 m dh p<+kbZ gS vkSj  
1
2

 m dk i SQyko (pkSM+kbZ)  gSA (nsf[ k,  vkòQfr 5-8)A bl  pcwrjs

dks cukus esa yxh oaQØhV dk oqQy vk; ru i fjdfyr dhft , A

[l aosQr  : i gyh l h<+h dks cukus esa yxh oaQØhV dk vk; ru = 31 1 50 m
4 2
  gSA]

v koQ̀fr  5.8

5.5 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%
1. , d l ekarj Js<+h l a[ ; kvksa dh , sl h l wph gksrh gS] ft l esa i zR; sd i n ( i zFke i n osQ vfrfjDr)

v i us l s Bhd i gys i n esa ,d fuf' pr l a[ ; k d t ksM+dj i zkIr gksrk gSA ; g fuf' pr l a[ ; k
d bl  l ekarj Js<+h dk l koZ varj dgykrh gSA

, d  A.P. dk O; ki d : i  a, a + d, a + 2d, a + 3d, . . . gSA

2. l a[ ; kvksa dh , d nh gqbZ l wph A.P. gksrh gS] ; fn varjksa  a2 – a1, a3 – a2, a4 – a3, . . ., l s , d
gh ( l eku) eku i zkIr gks] vFkkZr~ k osQ fofHkUu ekuksa osQ fy,  ak + 1 – ak  , d gh gksA

3. i zFke i n  a  vkSj l koZ varj d  okyh A.P. dk  nok¡ i n ( ; k O; ki d i n)   an  fuEufyf[ kr l w=k
}kjk i zkIr gksrk gS%

an = a + (n – 1) d
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4. fdl h A.P. osQ i zFke  n  i nksa dk ; ksx S l w=k

S =  2 ( 1)
2
n a n d   l s i zkIr gksrk gSA

5. ; fn , d i fjfer A.P. dk vafre i n (eku yhft ,  n ok¡ i n)   l  gS] rks bl  A.P. osQ l Hkh i nksa
dk ; ksx S l w=k

S = ( )
2
n a l  l s i zkIr gksrk gSA

i kBdksa osQ fy ,  fo' ks"k

; fn a, b, c, A.P. esa gSa rc b = 
2

a c
 vkSj  b, a rFkk c dk l ekar j  ekè;

dgykrk gSA
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f=kHkqt 83

6
6.1 Hkwfedk

vki  v i uh fi Nyh d{kkvksa l s] f=kHkqt ksa vkSj muosQ vusd xq.k/ eks± l s Hkyh Hkk¡fr i fjfpr
gSaA d{kk IX esa] vki  f=kHkqt ksa dh l ok±xl erk osQ ckjs esa foLrr̀ : i  l s vè; ; u dj pqosQ
gSaA ; kn dhft ,  fd nks f=kHkqt  l ok±xl e rc dgs t krs gSa t c muosQ l eku vkdkj (shape)
rFkk l eku vkeki  (size) gksaA bl  vè; k;  esa] ge , sl h vkòQfr; ksa osQ ckjs esa vè; ; u djsaxs
ft uosQ vkdkj l eku gksa i jarq muosQ vkeki  dk l eku gksuk vko' ; d ugha gksA nks vkòQfr; k¡
ft uosQ l eku vkdkj gksa ( i jarq l eku vkeki  gksuk vko' ; d u gks)  l e: i  vkòQfr; k¡
(similar figures) dgykrh gSaA fo' ks"k : i  l s] ge l e: i  f=kHkqt ksa dh ppkZ djsaxs rFkk bl
t kudkjh dks i gys i <+h xbZ i kbFkkxksj l  i zes;  dh , d l jy mi i fÙk nsus esa i z; ksx djsaxsA

f=kHkqt
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D; k vki  vuqeku yxk l drs gSa fd i oZrksa ( t Sl s ekÅaV , ojsLV)  dh Å¡pkbZ; k¡ vFkok
oqQN nwjLFk oLrqvksa ( t Sl s pUnzek)  dh nwfj; k¡ fdl  i zdkj Kkr dh xbZ gSa\ D; k vki  l ksprs
gSa fd bUgsa , d eki us okys i Qhrs l s l h/ k ( i zR; {k) eki k x; k gS\  okLro esa] bu l Hkh
Å¡pkbZ vkSj nwfj; ksa dks v i zR; {k eki u (indirect measurement) dh vo/ kj.kk dk i z; ksx
djrs gq,  Kkr fd; k x; k gS] t ks vkòQfr; ksa dh l e: i rk osQ fl ¼kar i j  vk/ kfjr gS (nsf[ k,
mnkgj.k 7] i z' ukoyh 6-3 dk i z' u 15 rFkk l kFk gh bl  i qLrd osQ vè; k;  8 vkSj 9)A

6.2 l e: i  v koQ̀fr ; k¡

d{kk IX  esa] vki us ns[ kk Fkk fd l eku
(, d gh)  f=kT; k okys l Hkh òÙk l ok±xl e
gksrs gSa] l eku yackbZ dh Hkqt k okys l Hkh
oxZ l ok±xl e gksrs gSa rFkk l eku yackbZ
dh Hkqt k okys l Hkh l eckgq f=kHkqt
l ok±xl e gksrs gSaA

vc fdUgha nks ( ; k v f/ d )
oÙ̀kksa i j  fopkj  dhft ,  [nsf[ k,
vkòQfr 6.1 (i)]A D; k ; s l ok±xl e gSa\
pw¡fd buesa l s l Hkh dh f=kT; k l eku
ugha gS] bl fy,  ; s i jLi j  l ok±xl e
ugha gSaA è; ku nhft ,  fd buesa oqQN
l ok±xl e gSa vkSj oqQN l ok±xl e ugha gSa]
i jarq buesa l s l Hkh osQ vkdkj l eku gSaA
vr%] ; s l Hkh os vkòQfr; k¡ gSa ft Ugsa ge
l e: i  (similar) dgrs gSaA nks l e: i
vkòQfr; ksa osQ vkdkj l eku gksrs gSa i jarq
buosQ vkeki  l eku gksus vko' ; d ugha
gSaA vr%] l Hkh òÙk l e: i  gksrs gSaA nks
( ; k vf/ d)  oxks± osQ ckjs esa vFkok nks
( ; k vf/ d) l eckgq f=kHkqt ksa osQ ckjs esa vki  D; k l ksprs gSa [nsf[ k,  vkòQfr 6.1 (ii)
vkSj  (iii)]? l Hkh òÙkkas dh rjg gh] ; gk¡ l Hkh oxZ l e: i  gSa rFkk l Hkh l eckgq f=kHkqt
l e: i  gSaA

mi jksDr ppkZ l s] ge ; g Hkh dg l drs gSa fd l Hkh l ok±xl e vkòQfr; k¡ l e: i
gksrh gSa] i jarq l Hkh l e: i  vkòQfr; ksa dk l ok±xl e gksuk vko' ; d ugha gSA

v koQ̀fr  6.1
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D; k , d òÙk vkSj , d oxZ l e: i  gks l drs gSa\  D; k , d f=kHkqt  vkSj , d oxZ
l e: i  gks l drs gSa\  bu vkòQfr; ksa dks ns[ kus ek=k l s gh vki  i z' uksa osQ mÙkj ns l drs gSa
(nsf[ k,  vkòQfr 6-1)A Li "V ' kCnksa esa] ; s vkòQfr; k¡ l e: i  ugha gSaA (D; ksa\ )

vki  nks prqHkqZt ksa ABCD vkSj  PQRS
osQ ckjs esa D; k dg l drs gSa (nsf[ k,
vkòQfr 6-2) \  D; k ; s l e: i  gSa\ ; s
vkòQfr; k¡ l e: i &l h i zrhr gks jgh gSa]
i jarq ge bl osQ ckjs esa fuf' pr : i  l s
oqQN ugha dg l d rsA bl fy , ] ; g
vko' ; d gks t krk gS fd ge vkòQfr; ksa dh l e: i rk osQ fy,  dksbZ i fjHkk"kk Kkr djsa rFkk
bl  i fjHkk"kk i j  vk/ kfjr ; g l qfuf' pr djus osQ fy,  fd nks nh gqbZ vkòQfr; k¡ l e: i
gSa ; k ugha] oqQN fu; e i zkIr djsaA bl osQ fy, ] vkb,  vkòQfr 6-3 esa fp=kksa dks ns[ ksa%

v koQ̀fr  6.3

vki  rqjar ; g dgsaxs fd ; s , d gh Lekjd ( rkt egy)  osQ fp=k gSa] i jarq ; s
fHkUu&fHkUu vkeki ksa (sizes) osQ gSaA D; k vki  ; g dgsaxs fd ; s fp=k l e: i  gSa\  gk¡] ; s gSaA
vki  , d gh O; fDr osQ , d gh vkeki  okys mu nks fp=kksa osQ ckjs esa D; k dg l drs gSa]
ft uesa l s , d ml dh 10 o"kZ dh vk; q dk gS rFkk nwl jk ml dh 40 o"kZ dh vk; q dk gS\
D; k ; s nksuksa fp=k l e: i  gSa\  ; s fp=k l eku vkeki  osQ gSa] i jarq fuf' pr : i  l s ; s l eku
vkdkj osQ ugha gSaA vr%] ; s l e: i  ugha gSaA

t c dksbZ i+QksVksxzki Qj  , d gh usxsfVo l s fofHkUu eki ksa osQ i+QksVks ī zV fudkyrh gS] rks og
D; k djrh gS\  vki us LVSai  l kbT+k] i kl i ksVZ l kbT+k , oa i ksLV dkMZ l kbT+k i+QksVks ( ; k fp=kksa)
osQ ckjs esa vo' ;  l quk gksxkA og l kekU;  : i  l s , d NksVs vkeki  ( l kbt )  dh fi+QYe
(film), eku yhft ,  t ks 35 mm vkeki  okyh fi+QYe gS] i j  i+QksVks [ khaprh gS vkSj fi Qj ml s
, d cM+s vkeki ] t Sl s 45 mm ( ; k 55 mm)  vkeki ] okyh i+QksVks osQ : i  esa vko£/ r

v koQ̀fr  6.2
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djrh gSA bl  i zdkj] ; fn ge NksVs fp=k osQ fdl h , d js[ kk[ kaM dks ysa] rks cM+s fp=k esa

bl dk l axr js[ kk[ kaM] yackbZ esa i gys js[ kk[ kaM dk 
45
35

55
35

 
  
; k  xquk gksxkA okLro esa

bl dk vFkZ ; g gS fd NksVs fp=k dk i zR; sd js[ kk[ kaM 35%45 ( ; k 35%55) osQ vuqi kr esa
vko£/ r gks (c<+)  x; k gSA bl h dks bl  i zdkj Hkh dgk t k l drk gS fd cM+s fp=k dk
i zR; sd js[ kk[ kaM 45%35 ( ; k 55%35)  osQ vuqi kr esa ?kV (de gks) x; k gSA l kFk gh] ; fn
vki  fofHkUu vkeki ksa osQ nks fp=kksa esa l axr js[ kk[ kaMksa osQ fdl h Hkh ; qXe osQ chp cus >qdkoksa
¹vFkok dks.kksaº dks ysa] rks vki  ns[ ksaxs fd ; s >qdko ( ; k dks.k)  l nSo cjkcj gksaxsA ; gh
nks vkòQfr; ksa rFkk fo' ks"kdj nks cgqHkqt ksa dh l e: i rk dk l kj gSA ge dgrs gSa fd%

Hkqt kvksa dh l eku l a[ ; k okys nks cgqHkqt  l e: i  gksrs gSa] ; fn  (i) muosQ l axr dks.k
cjkcj gksa rFkk (ii) budh l axr Hkqt k, ¡ , d gh vuqi kr esa (vFkkZr~ l ekuqi krh)  gksaA

è; ku nhft ,  fd cgqHkqt ksa osQ fy,  l axr Hkqt kvksa osQ bl  , d gh vuqi kr dks LosQy
xq.kd (scale factor) ¹vFkok i zfrfuf/ Ro fHkUu (Representative Fraction)º dgk t krk
gSA vki us ; g vo' ;  l quk gksxk fd fo' o ekufp=k ¹vFkkZr~ Xykscy ekufp=kº rFkk Hkouksa
osQ fuekZ.k osQ fy,  cuk,  t kus okyh : i  js[ kk ,d mi ; qDr LosQy xq.kd rFkk oqQN i fji kfV; ksa
dks è; ku esa j[ kdj cuk,  t krs gSaA

vkòQfr; ksa dh l e: i rk dks vf/ d Li "V : i  l s l e>us osQ fy, ] vkb,  fuEufyf[ kr
fØ; kdyki  djsa%

fØ; kdyki  1 : vi uh d{kk osQ dejs dh
Nr osQ fdl h c̄nq O i j  i zdk' k ; qDr cYc
yxkb,  rFkk ml osQ Bhd uhps , d est  j f[ k, A
vkb,  , d l ery dkMZcksMZ esa l s , d cgqHkqt ]
eku yhft ,  prqHkqZt  ABCD, dkV ysa rFkk bl
dkMZcksMZ dks Hkwfe osQ l ekarj est  vkSj t yrs
gq,  cYc osQ chp esa j[ ksaA rc] est  i j
ABCD dh ,d Nk; k (shadow) i M+sxhA bl
Nk; k dh ckgjh : i js[ kk dks ABCD l s fpfãr
dhft ,  (nsf[ k,  vkòQfr 6-4)A

è; ku nhft ,  fd prqHkqZt  ABCD prqHkqZt v koQ̀fr  6.4
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ABCD dk , d vkdkj i fjo/ Zu ( ; k vkoèkZu)  gSA ; g i zdk' k osQ bl  xq.k/ eZ osQ dkj.k
gS fd i zdk' k l h/ h js[ kk esa pyrh gSA vki  ; g Hkh ns[ k l drs gSa fd A fdj.k OA i j  fLFkr
gS] B fdj.k OB i j  fLFkr gS] C  fdj.k  OC i j  fLFkr gS rFkk D fdj.k OD i j  fLFkr gSA
bl  i zdkj] prqHkqZt  ABCD  vkSj  ABCD l eku vkdkj osQ gSa_ i jarq buosQ eki  fHkUu&fHkUu
gSaA

vr% prqHkqZt   ABCD  prqHkqZt  ABCD osQ l e: i  gSA ge ; g Hkh dg l drs gSa fd
prqHkqZt  ABCD prqHkqZt  ABCDosQ l e: i  gSA

; gk¡] vki  ; g Hkh ns[ k l drs gSa fd ' kh"kZ A ' kh"kZ A osQ l axr gS] ' kh"kZ B ' kh"kZ B osQ
l axr gS] ' kh"kZ C ' kh"kZ C osQ l axr gS rFkk ' kh"kZ D ' kh"kZ D osQ l axr gSA l kaosQfrd : i  l s bu
l axrrkvksa (correspondences) dks A A, B B, C C vkSj  D D l s fu: fi r
fd; k t krk gSA nksuksa prqHkqZt ksa osQ dks.kksa vkSj Hkqt kvksa dks okLrfod : i  l s eki  dj] vki
bl dk l R; ki u dj l drs gSa fd

(i)  A =  A,  B =  B,  C =  C,  D =  D vkSj

(ii)  
AB BC CD DA

A B B C C D D A
  

       
.

bl l s i qu% ; g ckr Li "V gksrh gS fd Hkqt kvksa dh l eku l a[ ; k okys nks cgqHkqt
l e: i  gksrs gSa] ; fn (i) muosQ l Hkh l axr dks.k cjkcj gksa rFkk (ii) mudh l Hkh l axr Hkqt k, ¡
, d gh vuqi kr ( l ekuqi kr)  esa gksaA

mi jskDr osQ vk/ kj i j ] vki  l jyrk l s ; g dg l drs gSa fd vkòQfr 6-5 esa fn,
x,  prqHkqZt  ABCD vkSj  PQRS l e: i  gSaA

v koQ̀fr  6.5
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fVIi . kh : vki  bl dk l R; ki u dj l drs gSa fd ; fn , d cgqHkqt  fdl h vU;  cgqHkqt  osQ
l e: i  gks vkSj ; g nwl jk cgqHkqt  , d rhl js cgqHkqt  osQ l e: i  gks] rks i gyk cgqHkqt  rhl js
cgqHkqt  osQ l e: i  gksxkA

vki  ; g ns[ k l drs gSa fd vkòQfr 6-6 osQ nks prqHkqZt ksa ( , d oxZ vkSj , d vk; r)
esa] l axr dks.k cjkcj gSa] i jarq budh l axr Hkqt k, ¡ , d gh vuqi kr esa ugha gSaA vr%] ; s nksuksa
prqHkqZt  l e: i  ugha gSaA

v koQ̀fr  6.6

bl h i zdkj vki  ns[ k l drs gSa fd vkòQfr 6-7 osQ nks prqHkqZt ksa ( , d oxZ vkSj , d
l eprqHkqZt )  esa] l axr Hkqt k, ¡ , d gh vuqi kr esa gSa] i jarq buosQ l axr dks.k cjkcj ugha gSaA
i qu%] nksuksa cgqHkqt  (prqHkqZt ) l e: i  ugha gSaA

v koQ̀fr  6.7

bl  i zdkj] vki  ns[ k l drs gSa fd nks cgqHkqt ksa dh l e: i rk osQ i zfrca/ ksa (i) vkSj  (ii)
esa l s fdl h , d dk gh l arq"V gksuk mudh l e: i rk osQ fy,  i ; kZIr ugha gSA

i z' ukoyh6.1

1. dks"Bdksa esa fn,  ' kCnksa esa l s l gh ' kCnksa dk i z; ksx djrs gq, ] fjDr LFkkuksa dks Hkfj, %
(i) l Hkh òÙk   gksrs gSaA ( l ok±xl e] l e: i )
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(ii) l Hkh oxZ   gksrs gSaA ( l e: i ] l ok±xl e)
(iii) l Hkh   f=kHkqt  l e: i  gksrs gSaA ( l ef}ckgq] l eckgq)
(iv) Hkqt kvksa dh l eku l a[ ; k okys nks cgqHkqt  l e: i  gksrs gSa] ; fn (i) muosQ l axr dks.k

 gksa rFkk (ii) mudh l axr Hkqt k, ¡  gksaA (cjkcj] l ekuqi krh)

2. fuEufyf[ kr ; qXeksa osQ nks fHkUu&fHkUu mnkgj.k nhft , %

(i) l e: i  vkòQfr; k¡ (ii) , sl h vkòQfr; k¡ t ks l e: i  ugha gSaA

3. crkb,  fd fuEufyf[ kr prqHkqZt  l e: i  gSa ; k ugha%

v koQ̀fr  6.8

6.3 f=kHkqt ksa dh l e: i rk

vki  nks f=kHkqt ksa dh l e: i rk osQ ckjs esa D; k dg l drs gSa\

vki dks ; kn gksxk fd f=kHkqt  Hkh , d cgqHkqt  gh gSA bl fy, ] ge f=kHkqt ksa dh l e: i rk
osQ fy,  Hkh ogh i zfrca/  fy[ k l drs gSa] t ks cgqHkqt ksa dh l e: i rk osQ fy,  fy[ ks FksA
vFkkZr~

nks f=kHkqt  l e: i  gksrs gSa] ; fn
(i) muosQ l axr dks.k cjkcj gksa rFkk
(ii) mudh l axr Hkqt k, ¡ , d gh vuqi kr esa

(vFkkZr~ l ekuqi krh)  gksaA

è; ku nhft ,  fd ; fn nks f=kHkqt ksa osQ l axr dks.k
cjkcj gksa] rks os l ekudksf.kd f=kHkqt  (equiangular

triangles) dgykrs gSaA , d i zfl ¼ ; wukuh xf.krK FksYl
(Thales) us nks l ekudksf.kd f=kHkqt ksa l s l acaf/ r , d
egRoi w.kZ rF;  i zfri kfnr fd; k] t ks uhps fn; k t k jgk gS%

FksYl
(l k-; q-i w- 640 – 546)
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v koQ̀fr  6.10

nks l ekudksf.kd f=kHkqt ksa esa mudh l axr Hkqt kvksa dk vuqi kr l nSo l eku jgrk gSA

, sl k fo' okl  fd; k t krk gS fd bl osQ fy,  mUgksaus , d i fj .kke dk i z; ksx fd; k ft l s
vk/ kjHkwr l ekuqi kfrdrk i zes;  (vkt dy FksYl  i zes; )  dgk t krk gSA

vk/ kjHkwr l ekuqi kfrdrk i zes;  (Basic Propor-

tionality Theorem) dks l e>us osQ fy, ] vkb,  fuEufyf[ kr
fØ; kdyki  djsa%

fØ; kdyki  2 : dksbZ dks.k XAY [ khafp,  rFkk ml dh
, d Hkqt k AX i j  oqQN c̄nq (eku yhft ,  i k¡p c̄nq)  P,
Q, D, R vkSj  B bl  i zdkj  v afd r  dhft ,  fd
AP = PQ = QD = DR = RB gksA

vc] c̄nq  B l s gksrh gqbZ dksbZ ,d js[ kk [ khafp, ] t ks Hkqt k AY dks c̄nq C i j  dkVs
(nsf[ k,  vkòQfr 6-9)A

l kFk gh] c̄nq  D l s gksdj  BC osQ l ekarj , d js[ kk [ khafp, ] t ks AC dks E i j  dkVsA

D; k vki  v i uh jpukvksa l s ; g ns[ krs gSa fd 
AD 3
DB 2

  gSa\  AE vkSj   EC ekfi , A 
AE
EC

 D; k

gS\ nsf[ k,  
AE
EC

 Hkh 
3
2

 osQ cjkcj gSA bl  i zdkj] vki  ns[ k l drs gSa fd f=kHkqt  ABC esa]

DE || BC gS rFkk 
AD AE
DB EC

  gSA D; k ; g l a; ksxo' k gS\  ugha] ; g fuEufyf[ kr i zes;  osQ

dkj.k gS ( ft l s vk/ kjHkwr l ekuqi kfrdrk i zes;  dgk t krk gS)%

i zes;  6.1 : ; fn fdl h f=kHkqt  dh , d Hkqt k osQ l ekarj vU;  nks Hkqt kvksa dks fHkUu&fHkUu
c̄nqvksa i j  i zfrPNsn djus osQ fy,  , d js[ kk [ khaph t k, ] rks ; s vU;  nks Hkqt k, ¡ , d gh
vuqi kr esa foHkkft r gks t krh gSaA

mi i fÙk : gesa , d f=kHkqt  ABC fn; k gS] ft l esa Hkqt k
BC osQ l ekarj [ khaph xbZ , d js[ kk vU;  nks Hkqt kvksa
AB vkSj  AC dks Øe' k% D vkSj  E i j  dkVrh gSa
(nsf[ k,  vkòQfr 6-10)A

gesa fl ¼ djuk gS fd 
AD AE
DB EC



vkb,  B vkSj E rFkk C vkSj D dks feyk, ¡ vkSj fi Qj DM  AC , oa EN  AB [ khpsaA

v koQ̀fr  6.9

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



f=kHkqt 91

vc]  ADE dk {ks=ki Qy  (= 
1
2

 vk/ kj  × Å¡pkbZ) = 
1
2

 AD × EN

d{kk IX l s ; kn dhft ,  fd   ADE osQ {ks=ki Qy dks ar (ADE) l s O; Dr fd; k t krk gSA

vr% ar(ADE) =
1
2

 AD × EN

bl h i zdkj ar (BDE) =
1
2

 DB × EN,

ar (ADE) =
1
2

 AE × DM rFkk ar(DEC) = 
1
2

 EC × DM

vr%
ar(ADE)
ar(BDE)  =

1 AD × EN AD2
1 DBDB × EN
2

 (1)

rFkk
ar(ADE)
ar(DEC)

 =

1 AE × DM AE2
1 ECEC × DM
2

 (2)

è; ku nhft ,  fd   BDE vkSj   DEC , d gh vk/ kj  DE rFkk l ekarj js[ kkvksa BC vkSj DE
osQ chp cus nks f=kHkqt  gSaA

vr% ar(BDE) = ar(DEC) (3)

bl fy,  (1), (2) vkSj  (3), l s gesa i zkIr gksrk gS%

AD
DB

 =
AE
EC



D; k bl  i zes;  dk foykse Hkh l R;  gS ( foykse osQ vFkZ osQ fy,  i fj f' k"V 1 nsf[ k, ) \
bl dh t k¡p djus osQ fy, ] vkb,  fuEufyf[ kr fØ; kdyki  djsa%

fØ; kdyki  3 : vi uh vH; kl i qfLrdk esa , d dks.k
XAY [ khafp,  rFkk fdj .k AX i j  c̄nq B1, B2,
B3,  B4 vkSj  B bl  i zdkj  vafdr  dhft ,  fd
AB1 = B1B2 = B2B3 = B3B4 = B4B gksA

bl h i zdkj ] fd j . k AY, i j  c̄nq C1, C2,
C3, C4 vkSj  C bl  i zdkj  vafdr  dhft ,  fd
AC1 = C1C2 = C2C3 = C3C4 = C4C gksA fi Qj B1C1

vkSj  BC dks feykb,  (nsf[ k,  vkòQfr 6-11)A v koQ̀fr  6.11
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è; ku nhft ,  fd
1

1

AB
B B  =

1

1

AC
C C ( i zR; sd  

1
4

osQ cjkcj gS)

vki  ; g Hkh ns[ k l drs gSa fd js[ kk, ¡ B1C1 vkSj  BC i jLi j  l ekarj gSa] vFkkZr~

B1C1 || BC (1)

bl h i zdkj] Øe' k% B2C2, B3C3 vkSj  B4C4 dks feykdj vki  ns[ k l drs gSa fd

2

2

AB
B B

 = 2

2

AC
C C

 
2
3

  
 

vkSj B2C2 || BC (2)

3

3

AB
B B  = 3

3

AC
C C  

3
2

  
 

vkSj B3C3 || BC, (3)

4

4

AB
B B

 = 4

4

AC
C C

 
4
1

  
 

vkSj B4C4 || BC (4)

(1), (2), (3) vkSj  (4) l s] ; g ns[ kk t k l drk gS fd ; fn dksbZ js[ kk fdl h f=kHkqt  dh
nks Hkqt kvksa dks , d gh vuqi kr esa foHkkft r djs] rks og js[ kk rhl jh Hkqt k osQ l ekarj gksrh gSaA

vki  fdl h vU;  eki  dk dks.k XAY [ khapdj rFkk Hkqt kvksa AX vkSj  AY i j  fdrus Hkh
l eku Hkkx vafdr dj] bl  fØ; kdyki  dks nksgjk
l drs gSaA i zR; sd ckj] vki  , d gh i fj .kke i j  i gq¡psaxsA
bl  i zdkj] ge fuEufyf[ kr i zes;  i zkIr djrs gSa] t ks
i zes;  6-1 dk foykse gS%

i zes;  6.2 : ; fn , d js[ kk fdl h f=kHkqt  dh nks Hkqt kvksa
dks , d gh vuqi kr esa foHkkft r djs] rks og rhl jh
Hkqt k osQ l ekarj gksrh gSA

bl  i zes;  dks fl ¼ fd; k t k l drk gS] ; fn ge , d js[ kk DE bl  i zdkj ysa fd  
AD AE
DB EC



gks rFkk DE Hkqt k BC osQ l ekarj u gks (nsf[ k,  vkòQfr 6-12)A
vc ; fn DE Hkqt k BC osQ l ekarj ugha gS] rks BC osQ l ekarj , d js[ kk DE [ khafp, A

vr%
AD
DB

 =
AE
E C


 (D; ksa\ )

bl fy,
AE
EC

 =
AE
E C


 (D; ksa\ )

v koQ̀fr  6.12
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v koQ̀fr  6.13

mi jksDr osQ nksuksa i {kksa esa 1 t ksM+ dj] vki  ; g ns[ k l drs gSa fd E vkSj  E dks vo' ;
gh l ai krh gksuk pkfg,  (D; ksa\ )A mi jksDr i zes; ksa dk i z; ksx Li "V djus osQ fy,  vkb,  oqQN
mnkgj.k ysaA

mnkgj . k 1 : ; fn dksbZ js[ kk , d   ABC dh Hkqt kvksa AB vkSj AC dks Øe' k% D vkSj  E i j

i zfrPNsn djs rFkk Hkqt k BC osQ l ekarj gks] rks fl ¼ dhft ,  fd  
AD
AB

 = 
AE
AC

 gksxk (nsf[ k,

vkòQfr 6-13)A
gy  : DE || BC ( fn; k gS)

vr%
AD
DB

 =
AE
EC

( i zes;  6-1)

vFkkZr~
DB
AD

 =
EC
AE

; k
DB 1
AD

  =
EC 1
AE



; k
AB
AD

 =
AC
AE

vr%
AD
AB

 =
AE
AC

mnkgj . k 2 : ABCD , d l eyac gS ft l esa AB || DC
gSA vl ekarj Hkqt kvksa AD vkSj  BC i j  Øe' k% c̄nq E
vkSj  F bl  i zdkj fLFkr gSa fd  EF Hkqt k AB osQ l ekarj

gS (nsf[ k,  vkòQfr 6-14)A n' kkZb,  fd 
AE BF
ED FC

  gSA

gy  : vkb,  A vkSj C dks feyk, ¡ t ks EF dks G i j
i zfrPNsn djs (nsf[ k,  vkòQfr 6-15)A

AB || DC vkSj  EF || AB ( fn; k gS)

bl fy, EF || DC ( , d gh js[ kk osQ l ekarj
js[ kk, ¡ i jLi j  l ekarj gksrh gSa)

v koQ̀fr  6.14

v koQ̀fr  6.15
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vc  ADC esa]

EG || DC (D; ksafd EF || DC)

vr%
AE
ED

 = 
AG
GC

( i zes;  6-1)  (1)

bl h i zdkj]  CAB esa

CG
AG

 =
CF
BF

vFkkZr~
AG
GC

 =
BF
FC

(2)

vr% (1) vkSj  (2) l s
AE
ED

 =
BF
FC

mnkgj . k 3 : vkòQfr 6-16 esa 
PS
SQ  = 

PT
TR

 gS rFkk

 PST =  PRQ gSA fl ¼ dhft ,  fd  PQR , d
l ef}ckgq f=kHkqt  gSA

gy  :  ; g fn; k gS fd] 
PS PT
SQ TR



vr% ST || QR ( i zes;  6-2)

bl fy,  PST =  PQR ( l axr dks.k) (1)

l kFk gh ; g fn; k gS fd

 PST =  PRQ (2)

vr%  PRQ =  PQR [(1) vkSj  (2) l s]

bl fy, PQ = PR ( l eku dks.kksa dh l Eeq[ k Hkqt k, ¡)

vFkkZr~  PQR , d l ef}ckgq f=kHkqt  gSA

v koQ̀fr  6.16    
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v koQ̀fr  6.19

v koQ̀fr  6.18

i z' ukoyh 6.2
1. vkòQfr 6-17 (i) vkSj (ii) esa] DE || BC gSA  (i) esa EC vkSj (ii) esa AD Kkr dhft ,%

v koQ̀fr  6.17

2. fdl h  PQR dh Hkqt kvksa PQ vkSj PR i j Øe' k% c̄nq
E vkSj F fLFkr gSaA fuEufyf[ kr esa l s i zR; sd fLFkfr osQ
fy, ] crkb,  fd D; k EF || QR gS%

(i) PE = 3.9 cm] EQ = 3 cm] PF = 3.6 cm vkSj FR = 2.4 cm
(ii) PE = 4 cm] QE = 4.5 cm] PF = 8 cm vkSj RF = 9 cm
(iii) PQ = 1.28 cm] PR = 2.56 cm] PE = 0.18 cm vkSj PF = 0.36 cm

3. vkòQfr 6-18 esa ; fn  LM || CB vkSj   LN || CD gks rks

fl ¼ dhft ,  fd  
AM AN
AB AD

 gSA

4. vkòQfr 6-19 esa  DE || AC vkSj DF || AE gSA fl ¼ dhft ,

fd 
BF BE
FE EC

 gSA

5. vkòQfr 6-20 esa  DE || OQ vkSj  DF || OR gSA n' kkZb,  fd EF || QR gSA

6. vkòQfr 6-21 esa Øe' k%  OP, OQ vkSj  OR i j fLFkr c̄nq A, B vkSj C bl  i zdkj gSa fd
AB || PQ vkSj  AC || PR gSA n' kkZb,  fd BC || QR gSA

v koQ̀fr  6.20 v koQ̀fr  6.21

(i)

A

B

C

E
D

7.2 cm
1.8 cm

(ii)

5.4 cm

1.5 cm 1 cm

3 cm

A

ED

B C
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7. i zes;  6-1 dk i z; ksx djrs gq,  fl ¼ dhft ,  fd , d f=kHkqt  dh , d Hkqt k osQ eè; &̄cnq l s
gksdj nwl jh Hkqt k osQ l ekarj [ khaph xbZ js[ kk rhl jh Hkqt k dks l ef}Hkkft r djrh gSA ( ; kn
dhft ,  fd vki  bl s d{kk  IX esa fl ¼ dj pqosQ gSaA)

8. i zes;  6-2 dk i z; ksx djrs gq,  fl ¼ dhft ,  fd , d f=kHkqt  dh fdUgha nks Hkqt kvksa osQ
eè; &̄cnqvksa dks feykus okyh js[ kk rhl jh Hkqt k osQ l ekarj gksrh gSA ( ; kn dhft ,  fd vki
d{kk IX esa , sl k dj pqosQ gSa)A

9. ABCD , d l eyac gS ft l esa  AB || DC gS rFkk bl osQ fod.kZ i jLi j c̄nq  O i j i zfrPNsn djrs

gSaA n' kkZb,  fd  
AO CO
BO DO

 gSA

10. , d prqHkqZt  ABCD osQ fod.kZ i jLi j c̄nq O i j bl  i zdkj i zfrPNsn djrs gSa fd 
AO CO
BO DO



gSA n' kkZb,  fd ABCD , d l eyac gSA

6.4 f=kHkqt ksa dh l e: i r k osQ fy,  d l kSfV; k¡

fi Nys vuqPNsn esa geus dgk Fkk fd nks f=kHkqt  l e: i  gksrs gSa ; fn (i) muosQ l axr dks.k
cjkcj gksa rFkk (ii) mudh l axr Hkqt k, ¡ , d gh vuqi kr esa ( l ekuqi krh gksa)A vFkkZr~

; fn  ABC vkSj   DEF esa]
(i)  A =  D,  B =  E,  C =  F gS rFkk

(ii) 
AB BC CA
DE EF FD

   gS rks nksuksa f=kHkqt  l e: i  gksrs gSa (nsf[ k,  vkòQfr 6-22)A

v koQ̀fr  6.22

; gk¡ vki  ns[ k l drs gSa fd A, D osQ l axr gS_ B, E osQ l axr gS rFkk C, F osQ l axr
gSA l kaosQfrd : i  l s] ge bu f=kHkqt ksa dh l e: i rk dks ‘ ABC ~  DEF’ fy[ krs gSa rFkk
f̂=kHkqt  ABC l e: i  gS f=kHkqt  DEF osQ* i <+rs gSaA l aosQr ‘~’ l̂ e: i * dks i zdV djrk gSA
; kn dhft ,  fd d{kk IX esa vki us l̂ ok±xl e* osQ fy,  l aosQr ‘’ dk i z; ksx fd; k FkkA
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bl  ckr i j vo' ;  è; ku nsuk pkfg,  fd t Sl k f=kHkqt ksa dh l ok±xl erk dh fLFkfr esa
fd; k x; k Fkk f=kHkqt ksa dh l e: i rk dks Hkh l kaosQfrd : i  l s O; Dr djus osQ fy, ]
muosQ ' kh"kks± dh l axrrkvksa dks l gh Øe esa fy[ kk t kuk pkfg, A mnkgj.kkFkZ]
vkòQfr 6-22 osQ f=kHkqt ksa ABC vkSj  DEF osQ fy, ] ge  ABC ~  EDF vFkok
 ABC ~  FED ugha fy[ k l drsA i jarq ge  BAC ~  EDF fy[ k l drs gSaA

vc , d i z' u ; g mBrk gS% nks f=kHkqt ksa] eku yhft , ABC vkSj  DEF dh l e: i rk dh
t k¡p osQ fy,  D; k ge l nSo muosQ l axr dks.kksa osQ l Hkh ; qXeksa dh l ekurk ( A =  D,
 B =  E,  C =  F) rFkk mudh l axr Hkqt kvksa osQ l Hkh ; qXeksa osQ vuqi krksa dh l ekurk

AB BC CA
DE EF FD

   
 

 i j  fopkj djrs gSa\  vkb,  bl dh t k¡p djsaA vki dks ; kn gksxk fd d{kk

IX esa] vki us nks f=kHkqt ksa dh l ok±xl erk osQ fy,  oqQN , sl h dl kSfV; k¡ (criteria) i zkIr dh Fkha
ft uesa nksuksa f=kHkqt ksa osQ l axr Hkkxkas ( ; k vo; oksa)  osQ osQoy rhu ; qXe gh fufgr FksA ; gk¡ Hkh]
vkb,  ge nks f=kHkqt ksa dh l e: i rk osQ fy, ] oqQN , sl h dl kSfV; k¡ i zkIr djus dk i z; Ru djsa]
ft uesa bu nksuksa f=kHkqt ksa osQ l axr Hkkxksa osQ l Hkh N% ; qXeksa osQ LFkku i j ] bu l axr Hkkxksa osQ de
; qXeksa osQ chp l aca/  gh fufgr gksaA bl osQ fy, ] vkb,  fuEufyf[ kr fØ; kdyki  djsa%

fØ; kdyki  4 : fHkUu&fHkUu yackb; ksa] eku yhft ,  3cm vkSj 5cm okys Øe' k% nks
js[ kk[ kaM BC vkSj  EF [ khafp, A fi Qj c̄nqvksa B vkSj  C i j  Øe' k% PBC vkSj  QCB fdUgha
nks eki ksa] eku yhft ,  60° vkSj  40°, osQ [ khafp, A l kFk gh] c̄nqvksa E vkSj  F i j  Øe' k%
REF = 60º vkSj  SFE = 40º [ khafp,  (nsf[ k,  vkòQfr 6-23)A

v koQ̀fr  6.23

eku yhft ,  fdj.k BP vkSj  CQ i jLi j c̄nq A i j  i zfrPNsn djrh gSa rFkk fdj.k ER vkSj
FS i jLi j c̄nq D i j  i zfrPNsn djrh gSaA bu nksuksa f=kHkqt ksa ABC vkSj  DEF esa] vki  ns[ k l drs
gSa fd  B =  E,  C =  F vkSj   A =  D gSA vFkkZr~ bu f=kHkqt ksa osQ l axr dks.k cjkcj
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gSaA budh l axr Hkqt kvksa osQ ckjs esa vki  D; k dg l drs gSa\  è; ku nhft ,  fd 
BC 3 0.6
EF 5

 

gSA 
AB
DE

 vkSj 
CA
FD

 osQ ckjs esa vki  D; k dg l drs gSa\ AB, DE, CA  vkSj  FD dks eki us i j]

vki  i k, ¡xs fd 
AB
DE

 vkSj  
CA
FD

 Hkh 0-6 osQ cjkcj gS (vFkok yxHkx 0-6 osQ cjkcj gSa] ; fn

eki u esa dksbZ =kqfV gS)A bl  i zdkj]  
AB BC CA
DE EF FD

   gSA vki  l eku l axr dks.k okys

f=kHkqt ksa osQ vusd ; qXe [ khapdj bl  fØ; kdyki  dks nqgjk l drs gSaA i zR; sd ckj] vki  ; g
i k, ¡xs fd mudh l axr Hkqt k, ¡ , d gh vuqi kr esa ( l ekuqi krh)  gSaA ; g fØ; kdyki  gesa nks
f=kHkqt ksa dh l e: i rk dh fuEufyf[ kr dl kSVh dh vksj vxzfl r djrk gS%

i zes;  6.3 : ; fn nks f=kHkqt ksa esa] l axr dks.k cjkcj gksa] rks mudh l axr Hkqt k, ¡ , d gh vuqi kr
esa ( l ekuqi krh) gksrh gSa vkSj bl hfy,  ; s f=kHkqt  l e: i  gksrs gSaA

mi jksDr dl kSVh dks nks f=kHkqt ksa dh l e: i rk
dh AAA (dks.k&dks.k&dks.k)  dl kSVh dgk
t krk gSA

bl  i zes;  dks nks , sl s f=kHkqt  ABC vkSj
DEF ysdj] ft uesa  A =  D,  B =  E
vkSj   C =  F gks] fl ¼ fd; k t k l drk
gS (nsf[ k,  vkòQfr 6-24)A

DP = AB vkSj  DQ = AC dkfV,  rFkk P vkSj Q dks feykb, A
vr%  ABC   DPQ (D; ksa\ )

bl l s  B =  P =  E vkSj PQ || EF i zkIr gksrk gS(oSQl s\ )

v r%
DP
PE

 =
DQ
QF (D; ksa\ )

vFkkZr~
AB
DE

 =
AC
DF

(D; ksa\ )

bl h i zdkj]
AB
DE

 = 
BC
EF

vkSj bl hfy,  
AB BC AC
DE EF DF

 

fVIi . kh : ; fn , d f=kHkqt  osQ nks dks.k fdl h vU;  f=kHkqt  osQ nks dks.kksa osQ Øe' k% cjkcj
gksa] rks f=kHkqt  osQ dks.k ; ksx xq.k/ eZ osQ dkj.k] buosQ rhl js dks.k Hkh cjkcj gksaxsA bl hfy, ]
AAA l e: i rk dl kSVh dks fuEufyf[ kr : i  esa Hkh O; Dr fd; k t k l drk gS%

v koQ̀fr  6.24
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; fn , d f=kHkqt  osQ nks dks.k , d vU;  f=kHkqt  osQ Øe' k% nks dks.kksa osQ cjkcj gksa] rks

nksuksa f=kHkqt  l e: i  gksrs gSaA

mi jksDr dks nks f=kHkqt ksa dh l e: i rk dh AA dl kSVh dgk t krk gSA

Åi j vki us ns[ kk gS fd ; fn , d f=kHkqt  osQ rhuksa dks.k Øe' k% nwl js f=kHkqt  osQ rhuksa

dks.kksa osQ cjkcj gksa] rks mudh l axr Hkqt k, ¡ l ekuqi krh ( , d gh vuqi kr esa)  gksrh gSaA bl

dFku osQ foykse osQ ckjs esa D; k dg l drs gSa\  D; k ; g foykse l R;  gS\  nwl js ' kCnksa esa]

; fn , d f=kHkqt  dh Hkqt k, ¡ Øe' k% nwl js f=kHkqt  dh Hkqt kvksa osQ l ekuqi krh gksa] rks D; k ; g

l R;  gS fd bu f=kHkqt ksa osQ l axr dks.k cjkcj gSa\  vkb, ] , d fØ; kdyki  }kjk t k¡p djsaA

fØ; kdyki  5 : nks f=kHkqt  ABC vkSj  DEF bl  i zdkj [ khafp,  fd  AB = 3 cm, BC = 6 cm]

CA = 8 cm] DE = 4.5 cm] EF = 9 cm vkSj  FD = 12 cm gks (nsf[ k,  vkòQfr 6-25)A

v koQ̀fr  6.25

rc] vki dks i zkIr gS% 
AB BC CA
DE EF FD

  (i zR; sd  
2
3

 osQ cjkcj gSa)

vc]  A,  B,  C,  D,  E vkSj   F dks ekfi , A vki  ns[ ksaxs fd  A =  D,
 B =  E vkSj   C =  F gS] vFkkZr~ nksuksa f=kHkqt ksa osQ l axr dks.k cjkcj gSaA

bl h i zdkj  osQ vusd f=kHkqt ksa osQ ; qXe [ khapdj  ( ft uesa l axr Hkqt kvksa osQ vuqi kr
, d gh gksa) ] vki  bl  fØ; kdyki  dks i qu% dj  l drs gSaA i zR; sd ckj  vki  ; g i k, ¡xs
fd bu f=kHkqt ksa osQ l axr dks.k cjkcj  gSaA ; g nks f=kHkqt ksa dh l e: i rk dh fuEufyf[ kr
dl kSVh osQ dkj .k gSa%

i zes;  6.4 : ; fn nks f=kHkqt ksa esa , d f=kHkqt  dh Hkqt k, ¡ nwl js f=kHkqt  dh Hkqt kvksa osQ l ekuqi krh
(vFkkZr~ , d gh vuqi kr esa)  gksa] rks buosQ l axr dks.k cjkcj gksrs gSa] vkSj bl hfy,  nksuksa
f=kHkqt  l e: i  gksrs gSaA
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bl  dl kSVh dks nks f=kHkqt ksa dh l e: i rk dh SSS (Hkqt k&Hkqt k&Hkqt k)  dl kSVh dgk
t krk gSA

mi jksDr i zes;  dks , sl s nks f=kHkqt  ABC vkSj  DEF ysdj] ft uesa 
AB BC CA
DE EF FD

   gks]

fl ¼ fd; k t k l drk gS (nsf[ k,  vkòQfr 6-26)%

 DEF esa DP = AB vkSj  DQ = AC dkfV,  rFkk P vkSj Q dks feykb, A

v koQ̀fr  6.26

; gk¡ ; g ns[ kk t k l drk gS fd
DP
PE

 = 
DQ
QF vkSj PQ || EF gS(oSQl s\ )

v r%  P =  E vkSj  Q =  F.

bl fy,
DP
DE

 =
DQ
DF

 = 
PQ
EF

ft l l s
DP
DE

 =
DQ
DF

 = 
BC
EF

(D; ksa\ )

v r% BC = PQ (D; ksa\ )
bl  i zdkj  ABC   DPQ (D; ksa\ )
v r%  A =  D,  B =  E vkSj  C =  F (oSQl s\ )

fVIi . kh : vki dks ; kn gksxk fd nks cgqHkqt ksa dh l e: i rk osQ nksuksa i zfrca/ ksa] vFkkZr~
(i) l axr dks.k cjkcj gksa vkSj (ii) l axr Hkqt k, ¡ , d gh vuqi kr esa gksa] esa l s osQoy fdl h
, d dk gh l arq"V gksuk mudh l e: i rk osQ fy,  i ; kZIr ugha gksrkA i jarq i zes; ksa 6-3 vkSj
6-4 osQ vk/ kj i j ] vc vki  ; g dg l drs gSa fd nks f=kHkqt ksa dh l e: i rk dh fLFkfr
esa] bu nksuksa i zfrca/ ksa dh t k¡p djus dh vko' ; drk ugha gS] D; ksafd , d i zfrca/  l s Lor%
gh nwl jk i zfrca/  i zkIr gks t krk gSA
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vkb,  vc nks f=kHkqt ksa dh l ok±xl erk dh mu dl kSfV; ksa dks ; kn djsa] t ks geus d{kk
IX esa i <+h FkhaA vki  ns[ k l drs gSa fd SSS l e: i rk dl kSVh dh rqyuk SSS l ok±xl erk
dl kSVh l s dh t k l drh gSA bl l s gesa ; g l aosQr feyrk gS fd f=kHkqt ksa dh l e: i rk dh
, sl h dl kSVh i zkIr djus dk i z; Ru fd; k t k,  ft l dh f=kHkqt ksa dh SAS l ok±xl erk dl kSVh
l s rqyuk dh t k l osQA bl osQ fy, ] vkb,  , d fØ; kdyki  djsaA

fØ; kdyki  6 : nks f=kHkqt  ABC vkSj  DEF bl  i zdkj [ khafp,  fd  AB = 2 cm,  A = 50º,
AC = 4 cm, DE = 3 cm,  D = 50° vkSj  DF = 6 cm gks (nsf[ k,  vkòQfr 6-27)A

v koQ̀fr  6.27

; gk¡] vki  ns[ k l drs gSa fd 
AB
DE

 = 
AC
DF

 ( i zR; sd  
2
3

 osQ cjkcj gSa)  rFkk  A A (Hkqt kvksa

AB vkSj  AC osQ varxZr dks.k)  =  D (Hkqt kvksa DE vkSj  DF osQ varxZr dks.k)  gSA vFkkZr~

, d f=kHkqt  dk , d dks.k nwl js f=kHkqt  osQ , d dks.k osQ cjkcj gS rFkk bu dks.kksa dks varxZr

djus okyh Hkqt k, ¡ , d gh vuqi kr esa ( l ekuqi krh)  gSaA vc] vkb,   B,  C,  E vkSj

 F dks eki saA

vki  i k, ¡xs fd  B =  E vkSj   C =  F gSA vFkkZr~]  A =  D,  B =  E vkSj

 C =  F gSA bl fy, ] AAA l e: i rk dl kSVh l s  ABC ~  DEF gSA vki  , sl s vusd

f=kHkqt ksa osQ ; qXeksa dks [ khapdj] ft uesa , d f=kHkqt  dk , d dks.k nwl js f=kHkqt  osQ , d dks.k

osQ cjkcj gks rFkk bu dks.kksa dks varxZr djus okyh Hkqt k, ¡ , d gh vuqi kr esa ( l ekuqi krh)

gksa] bl  fØ; kdyki  dks nksgjk l drs gSaA i zR; sd ckj] vki  ; g i k, ¡xs fd nksuksa f=kHkqt  l e: i

gSaA ; g f=kHkqt ksa dh l e: i rk dh fuEufyf[ kr dl kSVh osQ dkj.k gSa%

i zes;  6.5 : ; fn , d f=kHkqt  dk , d dks.k nwl js f=kHkqt  osQ , d dks.k osQ cjkcj gks rFkk
bu dks.kksa dks varxZr djus okyh Hkqt k, ¡ l ekuqi krh gksa] rks nksukssa f=kHkqt  l e: i  gksrs gSaA
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bl  dl kSVh dks nks f=kHkqt ksa dh l e: i rk dh  SAS (Hkqt k&dks.k&Hkqt k)  dl kSVh dgk
t krk gSA

i gys dh gh rjg] bl  i zes;  dks
Hkh nks f=kHkqt  ABC vkSj  DEF , sl s

ysdj fd 
AB AC
DE DF

  ( 1) gks rFkk

 A =  D gks ( nsf[ k,  v koQ̀fr
6-28) rks fl ¼ fd; k t k l drk gSA
 DEF esa DP = AB vkSj  DQ = AC
dkfV,  rFkk P vkSj Q dks feykb,A

v c PQ || EF vkSj  ABC  DPQ (oSQl s\ )

v r%  A =  D,  B =  P vkSj   C =  Q  gS

bl fy,  ABC ~  DEF (D; ksa\ )

vkb,  vc ge bu dl kSfV; ksa osQ i z; ksx dks i znf' kZr djus osQ fy, ] oqQN mnkgj.k ysaA

mnkgj . k 4 : vkòQfr 6-29 esa] ; fn PQ || RS gS] rks fl ¼ dhft ,  fd  POQ ~  SOR gSA

v koQ̀fr  6.29

gy  : PQ || RS ( fn; k gS)

vr%  P =  S ( , dkarj dks.k)

vkSj  Q =  R ( , dkarj dks.k)

l kFk gh  POQ =  SOR ( ' kh"kkZfHkeq[ k dks.k)

bl fy,  POQ ~  SOR (AAA l e: i rk dl kSVh)

v koQ̀fr  6.28
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mnkgj . k 5 : vkòQfr 6-30 esa  P Kkr dhft , A

v koQ̀fr  6.30

gy  :  ABC vkSj   PQR esa]

AB 3.8 1 ,
RQ 7.6 2

 
BC 6 1
QP 12 2

   vkSj  
CA 3 3 1
PR 26 3

 

vFkkZr~
AB BC CA
RQ QP PR

 

bl fy,  ABC ~  RQP (SSS l e: i rk)
bl fy,  C =  P

( l e: i  f=kHkqt ksa osQ l axr dks.k)
i jarq  C = 180° –  A –  B( f=kHkqt  dk dks.k ; ksx xq.k/ eZ)

= 180° – 80° – 60° = 40°
vr%  P = 40°

mnkgj . k 6 : vkòQfr 6-31 esa]
OA . OB = OC . OD gSA

n' kkZb,  fd  A =  C vkSj   B =  D gSA

gy  : OA . OB = OC . OD ( fn; k gS)

vr%
OA
OC

 =
OD
OB

(1)

l kFk gh] gesa i zkIr gS%  AOD =  COB ( ' kh"kkZfHkeq[ k dks.k) (2)
vr% (1) vkSj (2) l s  AOD ~  COB (SAS l e: i rk dl kSVh)
bl fy,  A =  C vkSj   D =  B    ( l e: i  f=kHkqt ksa osQ l axr dks.k)

v koQ̀fr  6.31
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v koQ̀fr  6.33

mnkgj . k 7 : 90 cm dh yackbZ okyh , d yM+dh cYc yxs , d [ kaHks osQ vk/ kj l s i js
1-2 m/s dh pky l s py jgh gSA ; fn cYc Hkwfe l s 3-6cm dh Å¡pkbZ i j  gS] rks
4 l soaQM ckn ml  yM+dh dh Nk; k dh yackbZ Kkr dhft , A

gy  : eku yhft ,  AB cYc yxs [ kaHks dks rFkk
CD yM+dh }kjk [ kaHks osQ vk/ kj l s i js 4
l soaQM pyus osQ ckn ml dh fLFkfr dks i zdV
djrs gSa (nsf[ k,  vkòQfr 6-32)A

vkoQ̀fr  l s vki  ns[ k l drs gSa fd  DE
yM+dh dh Nk; k dh yackbZ gSA eku yhft ,
DE, x m gSA

vc] BD = 1.2 m × 4 = 4.8 m

è; ku nhft ,  fd   ABE vkSj   CDE esa]

 B =  D (i zR; sd  90° dk gS] D; ksafd cYc
yxk [ kaHkk vkSj yM+dh nksuksa gh Hkwfe l s ÅèokZ/ j [ kM+s gSa)

rFkk  E =  E ( l eku dks.k)

v r%  ABE ~  CDE (AA l e: i rk dl kSVh)

bl fy,
BE
DE

 =
AB
CD

( l e: i  f=kHkqt ksa dh l axr Hkqt k, a)

vFkkZr~
4.8 + x

x
 =

3.6
0.9

(90 cm = 
90

100
 m = 0.9 m)

vFkkZr~ 4.8 + x = 4x
vFkkZr~ 3x = 4.8
vFkkZr~ x = 1.6

vr% 4 l soaQM pyus osQ ckn yM+dh dh Nk; k dh yackbZ 1-6 m gSA

mnkgj . k 8 : vkòQfr 6-33 esa CM vkSj  RN Øe' k%
 ABC vkSj   PQR dh ekfè; dk, ¡ gSaA ; fn
 ABC ~  PQR gS rks fl ¼ dhft ,  fd

(i)  AMC ~  PNR

(ii)
CM AB
RN PQ



(iii)  CMB ~  RNQ

v koQ̀fr  6.32
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gy  : (i)  ABC ~  PQR ( fn; k gS)

vr%
AB
PQ  =

BC CA
QR RP

 (1)

rFkk  A =  P,  B =  Q vkSj   C =  R (2)

i jarq AB = 2 AM vkSj  PQ = 2 PN
(D; ksafd CM vkSj  RN ekfè; dk, ¡ gSa)

bl fy,  (1) l s
2AM
2PN

 =
CA
RP

vFkkZr~
AM
PN

 =
CA
RP

(3)

l kFk gh  MAC =  NPR [(2) l s] (4)

bl fy,  (3) vkSj  (4) l s]
 AMC ~  PNR (SAS l e: i rk) (5)

(ii) (5) l s
CM
RN

 =
CA
RP

(6)

i jarq
CA
RP

 =
AB
PQ [(1) l s] (7)

vr%
CM
RN

 =
AB
PQ [(6) vkSj  (7) l s] (8)

(iii) i qu%
AB
PQ  =

BC
QR [(1) l s]

vr%
CM
RN

 =
BC
QR

[(8) l s] (9)

l kFk gh
CM
RN

 =
AB 2 BM
PQ 2 QN



vFkkZr~
CM
RN

 =
BM
QN (10)

vFkkZr~
CM
RN

 =
BC BM
QR QN

 [(9) vkSj  (10) l s]

vr%  CMB ~  RNQ (SSS l e: i rk)

[fVIi . kh : vki  bl  i z' u osQ Hkkx (iii) dks Hkkx (i) esa i z; ksx dh xbZ fof/  l s Hkh fl ¼ dj
l drs gSaA]
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i z' ukoyh  6.3

1. crkb,  fd vkòQfr 6-34 esa fn,  f=kHkqt ksa osQ ; qXeksa esa l s dkSu&dkSu l s ; qXe l e: i  gSaA ml
l e: i rk dl kSVh dks fyf[ k,  ft l dk i z; ksx vki us mÙkj nsus esa fd; k gS rFkk l kFk gh l e: i
f=kHkqt ksa dks l kaosQfrd : i  esa O; Dr dhft , A

v koQ̀fr  6.34

2. vkòQfr 6-35 esa]  ODC ~  OBA,  BOC =
125° vkSj  CDO = 70°  gSA  DOC,  DCO
vkSj   OAB Kkr dhft , A

3. l eyac ABCD, ft l esa  AB || DC gS] osQ fod.kZ
AC vkSj BD i jLi j O i j i zfrPNsn djrs gSaA nks
f=kHkqt ksa dh l e: i rk dl kSVh dk i z; ksx djrs

gq, ] n' kkZb,  fd  
OA OB
OC OD

 gSA v koQ̀fr  6.35

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



f=kHkqt 107

4. vkòQfr 6-36 esa] 
QR QT
QS PR

  rFkk  1 =  2 gSA

n' kkZb,  fd  PQS ~  TQR gSA

5.  PQR dh Hkqt kvksa PR vkSj QR i j Øe' k% c̄nq
S vkSj bl  i zdkj fLFkr gSa fd  P =  RTS gSA
n' kkZb,  fd   RPQ ~  RTS gSA

6. vkòQfr 6-37 esa] ; fn  ABE  ACD gS] rks
n' kkZb,  fd   ADE ~  ABC gSA

7. vkòQfr 6-38 esa]  ABC osQ ' kh"kZyac AD vkSj
CE i jLi j c̄nq P i j i zfrPNsn djrs gSaA n' kkZb,
fd%
(i)  AEP ~  CDP
(ii)  ABD ~  CBE
(iii)  AEP ~  ADB
(iv)  PDC ~  BEC

8. l ekarj prqHkqZt  ABCD dh c<+kbZ xbZ Hkqt k
AD i j fLFkr  E , d c̄nq gS rFkk BE Hkqt k CD
dks  F i j i zfrPNsn djrh gSA n' kkZb,  fd
 ABE ~  CFB  gSA

9. vkòQfr 6-39 esa] ABC vkSj AMP nks l edks.k
f=kHkqt  gSa] ft uosQ dks.k B vkSj  M l edks.k gSaA
fl ¼ dhft ,  fd%
(i)  ABC ~  AMP

(ii)
CA BC
PA MP



10. CD vkSj GH Øe' k%  ACB vkSj  EGF osQ ,sl s
l ef}Hkkt d gSa fd c̄nq  D vkSj H Øe' k% ABC
vkSj  FEG dh Hkqt kvksa  AB vkSj  FE i j fLFkr gSaA
; fn  ABC ~  FEG gS] rks n' kkZb,  fd%

(i)
CD AC
GH FG



(ii)  DCB ~  HGE
(iii)  DCA ~  HGF

v koQ̀fr  6.36

v koQ̀fr  6.37

v koQ̀fr  6.38

v koQ̀fr  6.39
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11. vkòQfr 6-40 esa] AB = AC okys] ,d l ef}ckgq f=kHkqt  ABC dh c<+kbZ xbZ Hkqt k CB i j fLFkr
E , d c̄nq gSA ; fn AD  BC  vkSj EF  AC gS rks fl ¼ dhft ,  fd   ABD ~  ECF  gSA

12. , d f=kHkqt  ABC dh Hkqt k, ¡ AB vkSj  BC rFkk ekfè; dk AD , d vU;  f=kHkqt   PQR dh Øe' k%
Hkqt kvksa  PQ vkSj  QR rFkk ekfè; dk PM osQ l ekuqi krh gSa (nsf[ k,  vkòQfr 6-41)A n' kkZb,  fd
 ABC ~  PQR gSA

v koQ̀fr  6.40 v koQ̀fr  6.41

13. , d f=kHkqt  ABC dh Hkqt k BC i j , d c̄nq D bl  i zdkj fLFkr gS fd  ADC =
 BAC gSA n' kkZb,  fd CA2 = CB.CD gSA

14. , d f=kHkqt  ABC dh Hkqt k, ¡  AB vkSj  AC rFkk ekfè; dk AD , d vU;  f=kHkqt  dh Hkqt kvksa PQ
vkSj  PR rFkk ekfè; dk PM osQ Øe' k% l ekuqi krh gSaA n' kkZb,  fd  ABC ~  PQR gSA

15. yackbZ 6 m okys , d ÅèokZ/ j LraHk dh Hkwfe i j Nk; k dh yackbZ 4 m gS] t cfd ml h l e;
, d ehukj dh Nk; k dh yackbZ 28 m gSA ehukj dh Å¡pkbZ Kkr dhft , A

16. AD vkSj  PM f=kHkqt ksa  ABC vkSj  PQR dh Øe' k% ekfè; dk, ¡ gSa] t cfd   ABC ~  PQR gSA

fl ¼ dhft ,  fd  
AB AD
PQ PM

 gSA

6.5 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. nks vkòQfr; k¡ ft uosQ vkdkj l eku gksa] i jarq vko' ; d : i  l s vkeki  l eku u gksa] l e: i
vkòQfr; k¡ dgykrh gSaA

2. l Hkh l ok±xl e vkòQfr; k¡ l e: i  gksrh gSa i jarq bl dk foykse l R;  ugha gSA
3. Hkqt kvksa dh l eku l a[ ; k okys nks cgqHkqt  l e: i  gksrs gSa] ; fn (i) muosQ l axr dks.k cjkcj gksa

rFkk (ii) mudh l axr Hkqt k, ¡ , d gh vuqi kr esa ( l ekuqi krh)  gksaA

4. ; fn fdl h f=kHkqt  dh , d Hkqt k osQ l ekarj vU;  nks Hkqt kvksa dks fHkUu&fHkUu c̄nqvksa i j
i zfrPNsn djus osQ fy, ] , d js[ kk [ khaph t k, ] rks ; s vU;  nks Hkqt k, ¡ , d gh vuqi kr esa
foHkkft r gks t krh gaSA
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5. ; fn ,d js[ kk fdl h f=kHkqt  dh nks Hkqt kvksa dks , d gh vuqi kr esa foHkkft r djs] rks ; g js[ kk
rhl jh Hkqt k osQ l ekarj gksrh gSA

6. ; fn nks f=kHkqt ksa esa] l axr dks.k cjkcj gksa] rks mudh l axr Hkqt k, ¡ , d gh vuqi kr esa gksrh gSa
vkSj bl hfy,  nksuksa f=kHkqt  l e: i  gksrs gSa (AAA l e: i rk dl kSVh) A

7. ; fn nks f=kHkqt ksa esa] , d f=kHkqt  osQ nks dks.k Øe' k% nwl js f=kHkqt  osQ nks dks.kksa osQ cjkcj gksa]
rks nksuksa f=kHkqt  l e: i  gksrs gSa (AA l e: i rk dl kSVh)A

8. ; fn nks f=kHkqt ksa esa] l axr Hkqt k, ¡ , d gh vuqi kr esa gksa] rks muosQ l axr dks.k cjkcj gksrs gSa
vkSj bl hfy,  nksuksa f=kHkqt  l e: i  gksrs gSa  (SSS l e: i rk dl kSVh)A

9. ; fn , d f=kHkqt  dk ,d dks.k nwl js f=kHkqt  osQ ,d dks.k osQ cjkcj gks rFkk bu dks.kksa dks varxZr
djus okyh Hkqt k, ¡ ,d gh vuqi kr esa gksa] rks nksuksa f=kHkqt  l e: i  gksrs gSa (SAS l e: i rk dl kSVh)A

i kBdksa osQ fy ,  fo' ks"k

; fn nks l edks.k f=kHkqt ksa esa , d f=kHkqt  dk d.kZ rFkk , d Hkqt k] nwl js f=kHkqt  osQ
d.kZ rFkk , d Hkqt k osQ l ekuqi krh gks rks nksuksa f=kHkqt  l e: i  gksrs gSaA bl s RHS
l e: i rk dl kSVh dgk t k l drk gSA

; fn vki  bl  dl kSVh dks vè; k;  8 osQ mnkgj.k 2 esa i z; ksx djrs gSa rks
mi i fr vkSj Hkh l jy gks t k, xhA
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7
7.1 Hkwfedk

d{kk IX esa] vki  i <+ pqosQ gSa fd , d ry i j  fdl h c̄nq dh fLFkfr fu/ kZfjr djus osQ
fy, ] gesa funsZ' kkad v{kksa osQ , d ; qXe dh vko' ; drk gksrh gSA fdl h c̄nq dh y-v{k l s
nwjh ml  c̄nq dk x-funsZ' kkad ; k Hkqt  (abscissa) dgykrh gSA fdl h c̄nq dh  x-v{k l s
nwjh] ml  c̄nq dk y-funsZ' kkad ; k dksfV (ordinate) dgykrh gSA x-v{k i j  fLFkr fdl h
c̄nq osQ funsZ' kkad (x, 0) osQ : i  osQ gksrs gSa rFkk y-v{k i j  fLFkr fdl h c̄nq osQ funsZ' kkad

(0, y) osQ : i  osQ gksrs gSaA

; gk¡ vki osQ fy,  , d [ ksy fn; k t k jgk gSA , d vkys[ k dkxt + i j  ykafcd v{kksa
(perpendicular axes) dk , d ; qXe [ khafp, A vc fuEufyf[ kr c̄nqvksa dks vkysf[ kr
dhft ,  vkSj fn,  x,  funsZ' kksa osQ vuql kj mUgsa feykb, A c̄nq  A(4, 8) dks  B(3, 9) l s] B dks
C(3, 8) l s] C dks D(1, 6) l s] D dks E(1, 5) l s] E dks F(3, 3) l s] F dks G(6, 3) l s] G dks
H(8, 5) l s]  H dks I(8, 6) l s] I dks J(6, 8) l s] J dks K(6, 9) l s] K dks L(5, 8) l s vkSj  L dks
A l s feykb,A bl osQ ckn] c̄nqvksa P(3.5, 7), Q (3, 6) vkSj  R(4, 6) dks t ksM+ dj , d f=kHkqt
cukb, A l kFk gh] , d f=kHkqt  cukus osQ fy,  c̄nqvksa  X(5.5, 7), Y(5, 6) vkSj  Z(6, 6) dks
feykb, A vc , d vkSj f=kHkqt  cukus osQ fy, ] c̄nqvksa S(4, 5), T(4.5, 4) vkSj  U(5, 5) dks
feykb, A var esa] c̄nq S dks c̄nqvksa (0, 5) vkSj  (0, 6) l s feykb,  rFkk c̄nq U dks c̄nqvksa
(9, 5) vkSj  (9, 6) l s feykb,A vki dks dkSu&l k fp=k i zkIr gksrk gS\

l kFk gh] vki  ; g Hkh ns[ k pqosQ gSa fd ax + by + c = 0 ( t gk¡ a vkSj  b , d l kFk ' kwU;
u gksa)  osQ : i  dh nks pjksa okyh , d l ehdj.k dks t c vkys[ kh;  : i  l s fu: fi r
djrs gSa] rks , d l jy js[ kk i zkIr gksrh gSA l kFk gh] vè; k;  2 esa vki  ns[ k pqosQ gSa fd

funsZ' kkad T; kfefr
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v koQ̀fr  7.1

v koQ̀fr  7.2

y = ax2 + bx + c (a  0) dk vkys[ k , d i joy;  (parabola) gksrk gSA oLrqr%] vkòQfr; ksa
dh T; kfefr dk vè; ; u djus osQ fy, ] funsZ' kkad T; kfefr (coordinate geometry) , d
cht h;  l k/ u (algebraic tool) osQ : i  esa fodfl r dh xbZ gSA ; g cht xf.kr dk i z; ksx
djosQ T; kfefr dk vè; ; u djus esa l gk; rk djrh gS rFkk cht xf.kr dks T; kfefr }kjk
l e>us esa Hkh l gk; d gksrh gSA bl h dkj.k] funsZ' kkad T; kfefr osQ fofHkUu {ks=kksa esa O; ki d
vuqi z; ksx gSa] t Sl s HkkSfrdh] bat hfu; j̄x] l eqnzh&i fjogu ( ; k ukS&xeu)  (navigation), HkwoaQi
' kkL=k l aca/ h (seismology) vkSj dykA

bl  vè; k;  esa] vki  ; g l h[ ksaxs fd nks c̄nqvksa] ft uosQ funsZ' kkad fn,  gq,  gksa] osQ chp
dh nwjh fdl  i zdkj Kkr dh t krh gS rFkk rhu fn,  gq,  c̄nqvksa l s cus f=kHkqt  dk {ks=ki Qy
fdl  i zdkj Kkr fd; k t krk gSA vki  bl dk Hkh vè; ; u djsaxs fd fn,  gq,  nks c̄nqvksa dks
feykus l s cus js[ kk[ kaM dks , d fn,  x,  vuqi kr esa foHkkft r djus okys c̄nq osQ funsZ' kkad
fdl  i zdkj Kkr fd,  t krs gSaA

7.2 nwjh l w=k

vkb,  fuEufyf[ kr fLFkfr i j  fopkj djsa%

, d ' kgj B , d vU;  ' kgj  A l s 36 km i woZ
(east) vkSj  15 km mÙkj (north) dh vksj gSA vki
' kgj  B dh ' kgj  A l s nwjh fcuk okLrfod eki u osQ
fdl  i zdkj Kkr dj l drs gSa\  vkb,  ns[ ksaA bl
fLFkfr dks] vkys[ kh;  : i  l s] vkòQfr  7.1 dh rjg
n' kkZ; k t k l drk gSA vc] vki  okafNr nwjh Kkr djus
osQ fy, ] ikbFkkxksjl  i zes;  dk i z; ksx dj l drs gSaA

vc] eku yhft ,  nks c̄nq  x–v{k i j  fLFkr gSaA
D; k ge buosQ chp dh nwjh Kkr dj l drs gSa\
mnkgj.kkFkZ] vkòQfr 7.2 osQ nks c̄nqvksa A(4, 0) vkSj
B(6, 0) i j  fopkj dhft , A c̄nq A vkSj  B, x-v{k i j
fLFkr gSA

vkòQfr l s vki  ns[ k l drs gSa fd  OA =
4 ek=kd (bdkbZ)  vkSj  OB = 6 ek=kd gSaA

v r%] A l s B dh nwjh AB = OB – OA =
(6 – 4) ek=kd = 2 ek=kd gSA
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bl  i zdkj] ; fn nks c̄nq x–v{k i j  fLFkr gksa] rks ge muosQ chp dh nwjh l jyrk l s
Kkr dj l drs gSaA

vc] eku yhft , ] ge y–v{k i j  fLFkr dksbZ nks c̄nq ysrs gSaA D; k ge buosQ chp
dh nwjh Kkr dj l drs gSa\  ; fn c̄nq C(0, 3) vkSj  D(0, 8), y–v{k i j  fLFkr gksa] rks ge
nwjh Åi j  dh Hkk¡fr Kkr dj l drs gSa vFkkZr~ nwjh CD = (8 – 3) ek=kd  = 5 ek=kd gS (nsf[ k,
vkòQfr 7.2)A

i qu%] D; k vki  vkòQfr  7.2 esa] c̄nq  C l s c̄nq A dh nwjh Kkr dj l drs gSa\  pw¡fd

OA = 4 ek=kd vkSj  OC = 3 ek=kd gSa] bl fy,  C l s A dh nwjh AC = 2 23 4  = 5 ek=kd

gSA bl h i zdkj] vki  D l s B dh nwjh BD = 10 ek=kd Kkr dj l drs gSaA

vc] ; fn ge , sl s nks c̄nqvksa i j  fopkj djsa] t ks funsZ' kkad v{kksa i j  fLFkr ugha gSa]
rks D; k ge buosQ chp dh nwjh Kkr dj l drs gSa\ gk¡! , sl k djus osQ fy, ] ge i kbFkkxksj l
i zes;  dk i z; ksx djsaxsA vkb,  , d mnkgj.k ysdj ns[ ksaA

vkòQfr 7.3 esa] c̄nq P(4, 6) vkSj  Q(6, 8) i zFke prqFkk±' k (first quadrant) esa fLFkr gSaA
buosQ chp dh nwjh Kkr djus osQ fy, ] ge i kbFkkxksj l  i zes;  dk i z; ksx oSQl s djrs gSa\
vkb,  P vkSj Q l s x-v{k i j  Øe' k% yac PR vkSj  QS [ khpsaA l kFk gh] P l s QS i j  , d yac
Mkfy,  t ks QS dks T i j  i zfrPNsn djsA rc R vkSj  S osQ funsZ' kkad Øe' k% (4, 0) vkSj  (6, 0) gSaA
vr%] RS = 2 ek=kd gSA l kFk gh] QS = 8 ek=kd vkSj  TS = PR = 6 ek=kd gSA

Li "V gS fd  QT = 2 ek=kd vkSj  PT = RS = 2 ek=kdA

vc] i kbFkkxksj l  i zes;  osQ i z; ksx l s] gesa i zkIr
gksrk gS%

 PQ2 = PT2 + QT2

= 22 + 22 = 8
vr% PQ = 2 2  ek=kd gqvkA

vki  nks fHkUu&fHkUu prqFkk±' kksa esa fLFkr c̄nqvksa
osQ chp dh nwjh oSQl s Kkr djsaxs\

c̄nqvksa P(6, 4) vkSj  Q(–5, –3) i j fopkj dhft ,
(nsf[ k,  vkòQfr 7-4)A x-v{k i j  yac QS [ khafp, A
l kFk gh] c̄nq P l s c<+kbZ gqbZ QS i j PT yac [ khafp,
t ks y-v{k dks c̄nq R i j  i zfrPNsn djsA v koQ̀fr  7.3
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v koQ̀fr  7.4

rc]  PT = 11 ek=kd vkSj  QT = 7 ek=kd gS (D; ksa\ )
l edks.k f=kHkqt   PTQ esa] i kbFkkxksj l  i zes;  osQ i z; ksx l s] gesa i zkIr gksrk gS%

PQ = 2 211 7  = 170  ek=kd

vkb, ] vc fdUgha nks c̄nqvksa  P(x1, y1) vkSj
Q(x2, y2) osQ chp dh nwjh Kkr djsaA x-v{k i j  yac PR
vkSj  QS [ khafp, A P l s QS i j  , d yac [ khafp, ] t ks ml s
T i j  i zfrPNsn djs (nsf[ k,  vkòQfr 7-5)A

rc] OR = x1, OS = x2 gSA vr%] RS = x2 – x1 = PT gSA

l kFk gh] SQ = y2 vkSj ST = PR = y1 gSA  vr%] QT = y2 – y1 gSA

vc]  PTQ esa] i kbFkkxksj l  i zes;  osQ i z; ksx l s] gesa
i zkIr gksrk gS%

PQ2 = PT2 + QT2

= (x2 – x1)2 + (y2 – y1)2

vr% PQ =    2 2
2 1 2 1x x y y  

è; ku nsa fd pw¡fd nwjh l nSo ½.ksrj gksrh gS] ge osQoy / ukRed oxZewy ysrs gSaA

v koQ̀fr  7.5
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vr% P(x1, y1) vkSj  Q(x2, y2) osQ c̄nqvksa osQ chp dh nwjh gS

PQ =    2 2
2 1 2 1x x y y  

t ks nwjh l w=k (distance formula) dgykrk gSA

fVIi f. k; k¡ :

1. fo' ks"k : i  l s] c̄nq P(x, y) dh ewy c̄nq O(0, 0) l s nwjh

OP = 2 2x y gksrh gSA

2. ge PQ =    2 2
1 2 1 2x x y y     Hkh fy[ k l drs gSa (D; ksa\ )

mnkgj . k 1 : D; k c̄nq (3, 2), (–2, –3) vkSj  (2, 3) , d f=kHkqt  cukrs gSa\  ; fn gk¡] rks crkb,
fd fdl  i zdkj dk f=kHkqt  curk gSA

gy  : vkb,  PQ, QR vkSj  PR Kkr djus osQ fy,  nwjh l w=k dk i z; ksx djsa] t gk¡ P(3, 2),
Q(–2, –3) vkSj  R(2, 3) fn,  gq,  c̄nq gSaA gesa i zkIr gksrk gS%

PQ = 2 2 2 2(3 2) (2 3) 5 5 50       = 7.07 (yxHkx)

QR = 2 2 2 2(–2 – 2) (–3 – 3) (– 4) (– 6) 52     = 7.21 (yxHkx)

PR = 2 2 2 2(3 – 2) (2 – 3) 1 ( 1) 2      = 1.41 (yxHkx)

pw¡fd bu rhu nwfj; ksa esa l s fdUgha nks dk ; ksx rhl jh nwjh l s vf/ d gS] bl fy,  bu c̄nqvksa
P, Q vkSj  R l s , d f=kHkqt  curk gSA

l kFk gh] ; gk¡ PQ2 + PR2 = QR2 gSA vr%] i kbFkkxksj l  i zes;  osQ foykse l s] gesa Kkr gksrk
gS fd   P = 90° gSA

bl fy, ] PQR , d l edks.k f=kHkqt  gSA

mnkgj . k 2 : n' kkZb,  fd c̄nq (1, 7), (4, 2), (–1, –1) vkSj  (– 4, 4) , d oxZ osQ ' kh"kZ gSaA

gy  : eku yhft ,  fn,  gq,  c̄nq A(1, 7), B(4, 2), C(–1, –1) vkSj  D(– 4, 4) gSaA ABCD dks
, d oxZ n' kkZus dh , d fof/  ; g gS fd ml dk xq.k/ eZ t Sl k fd oxZ dh l Hkh Hkqt k, ¡
cjkcj rFkk nksuksa fod.kZ cjkcj gksrh gSa] dk i z; ksx fd; k t k, A vc]

AB = 2 2(1 – 4) (7 2) 9 25 34    
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BC = 2 2(4 1) (2 1) 25 9 34     

CD = 2 2(–1 4) (–1 – 4) 9 25 34    

DA = 2 2(1 4) (7 – 4) 25 9 34    

AC = 2 2(1 1) (7 1) 4 64 68     

BD = 2 2(4 4) (2 4) 64 4 68     

; gk¡] AB = BC = CD = DA gS vkSj  AC = BD gS] vFkkZr~ prqHkqZt  ABCD dh pkjksa Hkqt k, ¡
cjkcj gSa vkSj nksuksa fod.kZ Hkh cjkcj gSaA vr% prqHkqZt  ABCD , d oxZ gSA

oSdfYi d  gy  : ge pkjksa Hkqt k, ¡
vkSj , d fod.kZ] eku yhft ,  AC
Åi j dh rjg Kkr djrs gSaA ; gk¡
AD2 + DC2 = 34 + 34 = 68 = AC2

gSA vr%] i kbFkkxksj l  i zes;  osQ foykse
}kjk  D = 90° gSA pkjksa Hkqt k, ¡ cjkcj
gksus vkSj , d dks.k l edks.k gksus l s
prqHkqZt  , d oxZ gks t krk gSA vr%
ABCD , d oxZ gSA

mnkgj . k 3 : vkòQfr  7.6 fdl h d{kk
esa j[ ks MsLdksa (desks) dh O; oLFkk
n' kkZrh gSA vkf' kek] Hkkjrh vkSj oSQfeyk
Øe' k% A(3, 1), B(6, 4) vkSj  C(8, 6)
i j  cSBh gSaA D; k vki  l ksprs gSa fd
os , d gh l h/  ( in a line)  esa cSBh
gSa\  l dkj.k mÙkj nhft , A

gy  : nwjh l w=k osQ i z; ksx l s] gesa i zkIr gksrk gS%

AB = 2 2(6 3) (4 1) 9 9 18 3 2      

BC = 2 2(8 – 6) (6 – 4) 4 4 8 2 2    

v koQ̀fr  7.6
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AC = 2 2(8 – 3) (6 – 1) 25 25 50 5 2    

pw¡fd  AB + BC = 3 2 2 2 5 2 AC    gS] vr% ge dg l drs gSa fd  A, B vkSj  C

l ajs[ kh (collinear) gSaA vFkkZr~] os rhuksa , d gh l h/  esa cSBh gSaA

mnkgj . k 4 : x vkSj   y esa , d l aca/  Kkr dhft , ] rkfd c̄nq (x , y) c̄nqvksa (7, 1) vkSj
(3, 5) l s l enwjLFk (equidistant) gksA

gy  : eku yhft ,  P(x, y) c̄nqvksa A(7, 1) vkSj  B(3, 5) l s l enwjLFk gSA

gesa AP = BP fn; k gSA vr%] AP2 = BP2  gSA

vFkkZr~ (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

vFkkZr~ x2 – 14x + 49 + y2 – 2y + 1 = x2 – 6x + 9 + y2 – 10y + 25

vFkkZr~ x – y = 2

; gh x vkSj y esa okafNr l aca/  gSA

fVIi . kh : è; ku nhft ,  fd l ehdj.k x – y = 2
dk vkys[ k , d js[ kk gksrk gSA vki  v i us
fi Nys vè; ; u l s ; g t kurs gSa fd og c̄nq
t ks nks fn,  gq,  c̄nqvksa A vkSj  B l s l enwjLFk
gksrk gS js[ kk[ kaM AB osQ yac l ef}Hkkt d i j
fLFkr gksrk gSA vr%] x – y = 2 dk vkys[ k
js[ kk[ kaM AB dk yac l ef}Hkkt d gS (nsf[ k,
vkòQfr 7-7)A

mnkgj . k 5 : y-v{k i j  , d , sl k c̄nq Kkr
dhft , ] t ks c̄nqvksa A(6, 5) vkSj  B(– 4, 3) l s
l enwjLFk gksA

gy  : ge t kurs gSa fd y-v{k i j  fLFkr dksbZ
Hkh c̄nq (0, y) osQ : i  dk gksrk gSA vr%] eku
yhft ,  fd c̄nq P(0, y) c̄nqvksa  A vkSj  B l s
l enwjLFk gSA rc]

(6 – 0)2 + (5 – y)2 = (– 4 – 0)2 + (3 – y)2

; k 36 + 25 + y2 – 10y = 16 + 9 + y2 – 6y

v koQ̀fr  7.7
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; k  4y = 36

; k y = 9

vr%] okafNr c̄nq (0, 9) gSA

vkb,  v i us gy dh t k¡p djsa% AP = 2 2(6 – 0) (5 – 9) 36 16 52   

  BP = 2 2(– 4 – 0) (3 – 9) 16 36 52   

fVIi . kh : Åi j nh xbZ fVIi .kh dk i z; ksx djus l s] ge ns[ krs gSa fd  (0, 9), y-v{k vkSj
js[ kk[ kaM AB osQ yac l ef}Hkkt d dk i zfrPNsn c̄nq gSA

i z' ukoyh7.1

1. c̄nqvksa osQ fuEufyf[ kr ; qXeksa osQ chp dh nwfj; k¡ Kkr dhft , %

(i) (2, 3), (4, 1) (ii) (– 5, 7), (– 1, 3) (iii) (a, b), (– a, – b)

2. c̄nqvksa  (0, 0) vkSj  (36, 15) osQ chp dh nwjh Kkr dhft , A D; k vc vki  vuqPNsn 7.2 esa fn,
nksuksa ' kgjksa  A vkSj   B osQ chp dh nwjh Kkr dj l drs gSa\

3. fu/ kZfjr dhft ,  fd D; k c̄nq (1, 5), (2, 3) vkSj  (– 2, – 11) l ajs[ kh gSaA

4. t k¡p dhft ,  fd D; k c̄nq (5, – 2), (6, 4) vkSj  (7, – 2) , d l ef}ckgq f=kHkqt  osQ ' kh"kZ gSaA

5. fdl h d{kk esa] pkj fe=k c̄nqvksa
A, B, C vkSj   D i j cSBs gq,  gSa]
t Sl kfd vkòQfr 7.8 esa n' kkZ; k x; k
gSA pai k vkSj pesyh d{kk osQ
vanj vkrh gSa vkSj oqQN feuV
rd ns[ kus osQ ckn] pai k pesyh
l s i wNrh gS] D̂; k rqe ugha l ksprh
gks fd ABCD , d oxZ gS\* pesyh
bl l s l ger ugha gSA nwjh l w=k dk
i z; ksx djosQ] crkb,  fd buesa
dkSu l gh gSA

6. fuEufyf[ kr c̄nqvksa }kjk cuus
okys prqHkqZt  dk i zdkj ( ; fn
dksbZ gS rks)  crkb,  rFkk v i us v koQ̀fr  7.8
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mÙkj osQ fy,  dkj.k Hkh nhft , %

(i) (– 1, – 2), (1, 0), (– 1, 2), (– 3, 0)
(ii) (–3, 5), (3, 1), (0, 3), (–1, – 4)
(iii) (4, 5), (7, 6), (4, 3), (1, 2)

7. x-v{k i j og c̄nq Kkr dhft ,  t ks (2, –5) vkSj  (–2, 9) l s l enwjLFk gSaA

8. y dk og eku Kkr dhft , ] ft l osQ fy,  c̄nq  P(2, – 3) vkSj  Q(10, y) osQ chp dh nwjh 10
ek=kd gSA

9. ; fn Q(0, 1) ̄ cnqvksa  P(5, –3) vkSj  R(x, 6) l s l enwjLFk gS] rks  x osQ eku Kkr dhft ,A nwfj; k¡  QR
vkSj   PR Hkh Kkr dhft , A

10. x vkSj  y esa , d , sl k l aca/  Kkr dhft ,  fd c̄nq (x, y) ̄ cnqvksa (3, 6) vkSj  (– 3, 4) l s l enwjLFk
gksA

7.3 foHkkt u l w=k

vkb,  vuqPNsn 7.2 esa nh gqbZ fLFkfr dks ; kn
djsaA eku yhft ,  fd Vsyhi Qksu oaQi uh ' kgjksa
A vkSj  B osQ chp esa , d i zl kj .k VkWoj
(relay tower) , sl s LFkku P i j  LFkkfi r djuk
pkgrh gS fd VkWoj dh B l s nwjh ml dh A l s
nwjh dh nqxquh gksA ; fn P js[ kk[ kaM  AB i j  fLFkr
gS] rks ; g  AB dks 1 : 2 osQ vuqi kr esa foHkkft r djsA (nsf[ k,  vkòQfr  7.9)A ; fn ge A
dks ewy c̄nq O ekusa rFkk 1 km dks nksuksa v{kksa i j  1 ek=kd ekusa] rks B osQ funsZ' kkad  (36, 15)
gksaxsA P dh fLFkfr t kuus osQ fy,  gesa P osQ funsZ' kkad Kkr djus pkfg, A ; s funsZ' kkad ge
fdl  i zdkj Kkr djsa\

eku yhft ,  P osQ funsZ' kkad  (x, y) gSaA P vkSj  B l s x-v{k i j  yac [ khafp,  t ks bl s Øe' k%
D vkSj  E i j  feysaA BE i j  yac PC [ khafp,  t ks ml l s C i j  feysA rc] vè; k;  6 esa] i <+h
xbZ AA l e: i rk dl kSVh osQ i z; ksx l s]  POD vkSj   BPC l e: i  gSaA

vr%
OD OP 1
PC PB 2

  rFkk
PD OP 1
BC PB 2

   gSA

vr% 1
36 2

x
x



rFkk

1
15 2



y

y
gSA

bu l ehdj.kksa l s x = 12 vkSj y = 5 i zkIr gksrk gSA

v koQ̀fr  7.9
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vki  bl dh t k¡p d j  l d rs gSa fd
P(12, 5) i zfrca/  OP : PB = 1 : 2 dks l arq"V djrk
gSA

vkb,  vc mi jksDr mnkgj.k l s i zkIr dh
xbZ l e> osQ vk/ kj i j  foHkkt u dk O; ki d
l w=k i zkIr djus dk i z; Ru djsaA

fdUgha nks c̄nqvksa A(x1, y1) vkSj  B(x2, y2)
i j  fopkj dhft ,  vkSj eku yhft ,  c̄nq P (x, y)
js[ kk[ kaM AB dks m1 : m2 osQ vuqi kr esa vkarfjd
: i  l s (internally) foHkkft r djrk gS] vFkkZr~

1

2

PA
PB

m
m

  gS (nsf[ k,  vkòQfr  7.10)A

x-v{k i j  AR, PS vkSj  BT yac [ khafp, A x-v{k osQ l ekarj  AQ vkSj  PC [ khafp, A rc
AA l e: i rk dl kSVh l s]

 PAQ ~  BPC

vr%
PA AQ
BP PC

  =
PQ
BC

(1)

v c AQ = RS = OS – OR = x – x1

PC = ST = OT – OS = x2 – x
PQ = PS – QS = PS – AR = y – y1

BC = BT – CT = BT – PS = y2 – y

bu ekuksa dks (1) esa i zfrLFkkfi r djus i j ] gesa i zkIr gksrk gS%

1

2

m
m  = 1 1

2 2

x x y y
x x y y
 


 

1

2

m
m

 = 1

2

x x
x x



 ysus i j  gesa  x = 1 2 2 1

1 2

m x m x
m m


  i zkIr gksrk gSA

bl h i zdkj 1

2

m
m  = 1

2

y y
y y

  ysus i j  gesa  y = 1 2 2 1

1 2

m y m y
m m




 i zkIr gksrk gSA

v koQ̀fr  7.10
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vr%] nks c̄nqvksa A(x1, y1) vkSj  B(x2, y2) dks t ksM+us okys js[ kk[ kaM AB dks m1 : m2 osQ vuqi kr
esa vkarfjd : i  l s foHkkft r djus okys c̄nq P(x, y) osQ funsZ' kkad gSa%

1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y
m m m m

  
   

(2)

mi jksDr dks foHkkt u l w=k (section formula) dgrs gSaA

bl h l w=k dks A, P vkSj  B l s y-v{k i j  yac Mkydj vkSj Åi j  dh Hkk¡fr i zfØ; k
vi ukdj Hkh i zkIr fd; k t k l drk gSA

; fn P js[ kk[ kaM AB dks k : 1 osQ vuqi kr esa foHkkft r djs] rks c̄nq P osQ funsZ' kkad

 
2 1 2 1,

1 1
  
   

kx x ky y
k k gksaxsA

fof' k"V fLFkfr  : , d js[ kk[ kaM dk eè; &̄cnq ml s 1 : 1 osQ vuqi kr esa foHkkft r djrk gSA
vr%] c̄nqvksa A(x1, y1) vkSj  B(x2, y2) dks t ksM+us okys js[ kk[ kaM AB osQ eè; &̄cnq osQ
funsZ' kkad

1 2 1 2 1 2 1 21 1 1 1, ,
1 1 1 1 2 2

x x y y x x y y                
 gksaxsA

vkb,  vc foHkkt u l w=k i j  vk/ kfjr oqQN mnkgj.k gy djsaA

mnkgj . k 6 : ml  c̄nq osQ funsZ' kkad Kkr dhft ,  t ks c̄nqvksa (4, – 3) vkSj  (8, 5) dks t ksM+us
okys js[ kk[ kaM dks vkarfjd : i  l s 3 : 1 osQ vuqi kr esa foHkkft r djrk gSA

gy  : eku yhft ,  P(x, y) okafNr c̄nq gSA foHkkt u l w=k dk i z; ksx djus i j  gesa

x =
3(8) 1(4) 7

3 1





,  y = 
3(5) 1(–3) 3

3 1





i zkIr gksrk gSA vr% (7, 3) gh okafNr c̄nq gSA

mnkgj . k 7 : c̄nq (– 4, 6), c̄nqvksa A(– 6, 10) vkSj  B(3, – 8) dks t ksM+us okys js[ kk[ kaM dks
fdl  vuqi kr esa foHkkft r djrk gS\

gy  : eku yhft ,  (– 4, 6) js[ kk[ kaM AB dks vkarfjd : i  l s m1 : m2 osQ vuqi kr esa foHkkft r
djrk gSA foHkkt u l w=k osQ i z; ksx l s] gesa i zkIr gksrk gS%
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(– 4, 6) = 1 2 1 2

1 2 1 2

3 6 –8 10,m m m m
m m m m

  
   

(1)

; kn dhft ,  fd ; fn (x, y) = (a, b) gks] rks x = a vkSj  y = b gksrk gSA

vr% – 4 = 1 2

1 2

3 6m m
m m




vkSj 1 2

1 2

8 106 m m
m m

 



 gSA

v c – 4 = 1 2

1 2

3 6m m
m m




l s i zkIr gksrk gS%

– 4m1 – 4m2 = 3m1 – 6m2

vFkkZr~  7m1 = 2m2

; k m1 : m2 = 2 : 7

vki dks bl dh t k¡p dj ysuh pkfg,  fd ; g vuqi kr   y-funsZ' kkad dks Hkh l arq"V djrk gSA

v c 1 2

1 2

8 10m m
m m

 


 =

1

2

1

2

8 10

1

m
m

m
m

 


 (m2 l s Åi j  uhps Hkkx nsus i j)

=

28 10
7 62 1

7

  




vr% c̄nq (– 4, 6), c̄nqvksa A(– 6, 10) vkSj  B(3, – 8) dks t ksM+us okys js[ kk[ kaM dks 2 : 7 osQ
vuqi kr esa foHkkft r djrk gSA

oSdfYi d  gy  : vuqi kr  m1 : m2 dks 1

2
:1,m

m
 ; k k : 1 osQ : i  esa fy[ kk t k l drk gSA eku

yhft ,  c̄nq (– 4, 6) js[ kk[ kaM AB dks vkarfjd : i  l s k : 1 osQ vuqi kr esa foHkkft r djrk
gSA foHkkt u l w=k }kjk] gesa i zkIr gksrk gS%

(– 4, 6) =
3 6 8 10,

1 1
k k
k k

   
   

(2)
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vr% – 4 =
3 6

1
k
k



; k – 4k – 4 = 3k – 6

; k 7k = 2

; k k : 1 = 2 : 7

vki   y-funsZ' kkad osQ fy,  Hkh bl dh t k¡p dj l drs gSaA

vr%] c̄nq (– 4, 6)] c̄nqvksa A(– 6, 10) vkSj  B(3, – 8) dks t ksM+us okys js[ kk[ kaM dks 2 : 7 osQ
vuqi kr esa foHkkft r djrk gSA

fVIi . kh : vki  bl  vuqi kr dks nwfj; k¡ PA vkSj  PB Kkr djosQ vkSj fi Qj muosQ vuqi kr
ysdj Hkh i zkIr dj l drs gSa] t cfd vki dks ; g t kudkjh gks fd c̄nq A, P vkSj B l ajs[ kh gSaA

mnkgj . k 8 : c̄nqvksa  A(2, – 2) vkSj  B(– 7, 4) dks t ksM+us okys js[ kk[ kaM dks l e&f=kHkkft r
djus okys c̄nqvksa osQ funsZ' kkad Kkr dhft , A

gy  : eku yhft ,  js[ kk[ kaM AB dks l e&f=kHkkft r
djus okys c̄nq  P vkSj Q gSa] vFkkZr~ AP = PQ =
QB gS (nsf[ k,  vkòQfr  7.11)A

vr%] P js[ kk[ kaM AB dks vkarfjd : i  l s 1 : 2 osQ vuqi kr esa foHkkft r djrk gSA vr%]
P osQ funsZ' kkad l w=k }kjk] fuEufyf[ kr gSa%

1( 7) 2(2) 1(4) 2( 2),
1 2 1 2

    
   

, vFkkZr~(–1, 0)

vc] Q js[ kk[ kaM  AB dks vkarfjd : i  l s 2 : 1 osQ vuqi kr esa foHkkft r djrk gSA vr%
Q osQ funsZ' kkad gSa%

2( 7) 1(2) 2(4) 1( 2),
2 1 2 1

    
   

, vFkkZr~(– 4, 2)

vr%] c̄nqvksa  A vkSj  B dks t ksM+us okys js[ kk[ kaM dks l e&f=kHkkft r djus okys c̄nqvksa osQ
funsZ' kkad  (–1, 0) vkSj  (– 4, 2) gSaA

fVIi . kh : ge Q osQ funsZ' kkad ml s PB dk eè; &̄cnq ekurs gq,  Hkh Kkr dj l drs FksA bl esa
gesa eè; &̄cnq okys l w=k dk i z; ksx djuk i M+rkA

Fig. 7.11

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



funsZ' kkad T; kfefr 123

mnkgj . k 9 : c̄nqvksa (5, –6) vkSj (–1, –4) dks t ksM+us okys js[ kk[ kaM dks y-v{k fdl
vuqi kr esa foHkkft r djrh gS\  bl  i zfrPNsn c̄nq osQ funsZ' kkad Hkh Kkr dhft , A

gy  : eku yhft ,  okafNr vuqi kr  k : 1 gSA rc] foHkkt u l w=k }kjk] ml  js[ kk[ kaM dks

k : 1 osQ vuqi kr esa foHkkft r djus okys c̄nq osQ funsZ' kkad gSa% 5 4 6,
1 1

    
   

k k
k k

; g c̄nq  y-v{k i j  fLFkr gS vkSj ge t kurs gSa fd  y-v{k i j  Hkqt  0 gksrk gSA

vr%
5

1
k
k
 


 = 0

bl fy, k = 5 gSA

vFkkZr~ okafNr vuqi kr  5 : 1 gSA k dk eku 5 j [ kus i j  gesa i zfrPNsn c̄nq 
130,
3
 

 
 

 i zkIr

gksrk gSA

mnkgj . k 10 : ; fn c̄nq A(6, 1), B(8, 2), C(9, 4) vkSj  D(p, 3) , d l ekarj prqHkqZt  osQ ' kh"kZ
bl h Øe esa gksa] rks  p dk eku Kkr dhft , A

gy  : ge t kurs gSa fd l ekarj prqHkqZt  osQ fod.kZ i jLi j  l ef}Hkkft r djrs gSaA

vr%] fod.kZ AC osQ eè;  c̄nq osQ funsZ' kkad  = fod.kZ BD osQ eè; &̄cnq osQ funsZ' kkad

vFkkZr~
6 9 1 4,

2 2
  

 
 

 =
8 2 3,

2 2
p  

 
 

; k
15 5,
2 2

 
 
 

 =
8 5,

2 2
p 

 
 

vr%
15
2

 =
8

2
p

; k p = 7

i z' ukoyh7.2

1. ml  c̄nq osQ funsZ' kkad Kkr dhft , ] t ks c̄nqvksa (–1, 7) vkSj  (4, –3) dks feykus okys js[ kk[ kaM
dks 2 : 3 osQ vuqi kr esa foHkkft r djrk gSA

2. c̄nqvksa (4, –1) vkSj  (–2, –3) dks t ksM+us okys js[ kk[ kaM dks l e&f=kHkkft r djus okys c̄nqvksa osQ
funsZ' kkad Kkr dhft , A
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3. vki osQ LowQy esa [ ksy&owQn fØ; kdyki
vk; ksft r djus osQ fy, ] , d vk; rkdkj
eSnku ABCD esa] pwus l s i jLi j  1m dh
nwjh i j i afDr; k¡ cukbZ xbZ gSaA AD osQ
vuqfn' k i jLi j 1m dh nwjh i j 100
xeys j[ ks x,  gSa] t Sl k fd vkòQfr
7-12 esa n' kkZ; k x; k gSA fugkfjdk nwl jh

i afDr esa AD osQ  
1
4

Hkkx osQ cjkcj dh

nwjh nkSM+rh gS vkSj ogk¡ , d gjk >aMk
xkM+ nsrh gSA i zhr vkBoha i afDr esa AD

osQ 
1
5 Hkkx osQ cjkcj dh nwjh nkSM+rh

gS vkSj ogk¡ , d yky >aMk xkM+ nsrh gSA
nksuksa >aMksa osQ chp dh nwjh

D; k gS\  ; fn jf' e dks , d uhyk >aMk bu nksuksa >aMksa dks feykus okys js[ kk[ kaM i j Bhd vkèkh
nwjh (chp esa)  i j xkM+uk gks rks ml s v i uk >aMk dgk¡ xkM+uk pkfg, \

4. c̄nqvksa (– 3, 10) vkSj (6, – 8) dks t ksM+us okys js[ kk[ kaM dks c̄nq (– 1, 6) fdl  vuqi kr esa foHkkft r
djrk gSA

5. og vuqi kr Kkr dhft ,  ft l esa c̄nqvksa A(1, – 5) vkSj  B(– 4, 5) dks feykus okyk js[ kk[ kaM
x-v{k l s foHkkft r gksrk gSA bl  foHkkt u c̄nq osQ funsZ' kkad Hkh Kkr dhft , A

6. ; fn c̄nq (1, 2), (4, y), (x, 6) vkSj  (3, 5), bl h Øe esa ysus i j] , d l ekarj prqHkqZt  osQ ' kh"kZ gks
rks x vkSj   y Kkr dhft , A

7. c̄nq A osQ funsZ' kkad Kkr dhft , ] t gk¡ AB , d òÙk dk O; kl  gS ft l dk osaQnz (2, – 3) gS rFkk
B osQ funsZ' kkad   (1, 4) gSaA

8. ; fn A vkSj  B Øe' k% (– 2, – 2) vkSj  (2, – 4) gks rks c̄nq P osQ funsZ' kkad Kkr dhft ,  rkfd

AP = 
3 AB
7 gks vkSj   P  js[ kk[ kaM  AB  i j fLFkr gksA

9. c̄nqvksa  A(– 2, 2) vkSj   B(2, 8) dks t ksM+us okys js[ kk[ kaM AB dks pkj cjkcj Hkkxksa esa foHkkft r
djus okys c̄nqvksa osQ funsZ' kkad Kkr dhft , A

10. , d l eprqHkqZt  dk {ks=ki Qy Kkr dhft ,  ft l osQ ' kh"kZ] bl h Øe esa] (3, 0), (4, 5), (– 1, 4) vkSj

(– 2, – 1) gSaA [l aosQr  : l eprqHkqZt  dk {ks=ki Qy  = 
1
2

 (ml osQ fod.kks± dk xq.kui Qy) ]

v koQ̀fr  7.12
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7.4 l kj ka' k

bl  vè; k;  esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. P(x1, y1) vkSj  Q(x2, y2) osQ chp dh nwjh 2 2
2 1 2 1( ) ( )  x x y y  gSA

2. c̄nq P(x, y) dh ewy c̄nq l s nwjh 2 2x y gksrh gSA

3. ml  c̄nq P(x, y) osQ funsZ' kkad t ks c̄nqvksa A(x1, y1) vkSj   B(x2, y2) dks t ksM+us okys js[ kk[ kaM
dks m1 : m2 osQ vuqi kr esa vkarfjd : i  l s foHkkft r djrk gS] fuEufyf[ kr gksrs gSa%

1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y
m m m m

  
   

4. c̄nqvksa P(x1, y1) vkSj  Q(x2, y2) dks t ksM+us okys js[ kk[ kaM PQ osQ eè; c̄nq osQ funsZ' kkad

1 2 1 2,
2 2

x x y y  
 
 

 gksrs gSaA

i kBdksa osQ fy ,  fo' ks"k

vuqHkkx 7.3 esa fdl h fcanq P osQ fy,  ft l osQ funsZ' kkad  (x, y) gSa rFkk ; fn ; g
fcanq fdUgha nks fcanqvksa A(x1, y1) vkSj  B(x2, y2) dks feykus okys js[ kk[ kaM dks
vkarfjd : i  esa m1 : m2 osQ vuqi kr esa foHkkft r djrk gS rks

x = 1 2 2 1

1 2

m x m x
m m




 , y = 1 2 2 1

1 2

m y m y
m m




è; ku nhft ,  fd  PA : PB = m1 : m2

rFkkfi  ; fn fcanq P fcanqvksa A vkSj B osQ chp fLFkr ugha gS] i jarq ; g js[ kk[ kaM
osQ oká esa fLFkr gS t gk¡ PA : PB = m1 : m2 gS rc ge dgrs gSa fd P fcanqvksa
A vkSj B dks feykus okys js[ kk[ kaM dks okár% foHkkft r djrk gSA , sl h fLFkfr; ksa
l s l acaf/ r foHkkt u l w=k dk vè; ; u vki  mPprj d{kkvksa esa djsaxsA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



126 xf.kr

A1
A1.1 Hkwfedk

gekjs nSfud t hou esa roZQ i zLrqr djus vkSj Li "V p̄ru djus dh {kerk vR; f/ d
mi ; ksxh gksrh gSA mnkgj.k osQ fy,  eku yhft ,  , d jkt uhfrK vki  l s ; g dgrk gS fd
;̂ fn vki  l ki Q&l qFkjh l jdkj pkgrs gSa rks vki dks eq>s oksV nsuk pkfg, A* okLro esa vki osQ
vanj og ; g fo' okl  i Snk djuk pkgrk gS fd ; fn vki us ml s oksV ugha fn; k] rks vki dks
l ki Q&l qFkjh l jdkj ugha fey l drh gSA bl h i zdkj] ; fn , d foKki u esa ; g crk; k t krk
gS fd ĉqf¼eku O; fDr  XYZ i zdkj osQ t wrs i gurs gSa* rks oaQi uh vki osQ vanj ; g ckr i Snk
djuk pkgrh gS fd ; fn vki  XYZ i zdkj osQ t wrs ugha i gurs gSa] rks vki  , d cqf¼eku
O; fDr ugha gSaA vki  Lo; a ; g ns[ k l drs gSa fd Åi j fn,  x,  nksuksa gh dFku vke t urk
dks cgdk l drs gSaA vr% ; fn ge roZQ i zLrqr djus dh i zfØ; k dks l gh i zdkj l s l e>rs
gSa] rks vut kus esa ge bl  i zdkj osQ t ky esa ugha i ¡Ql  l drs gSaA

roZQ i zLrqr djus dk l gh i z; ksx xf.kr oQk vk/ kj gS] fo' ks"k : i  l s mi i fÙk; k¡ i zLrqr
djus esaA d{kk IX esa] vki dks mi i fÙk; ksa dh l adYi uk l s i fj fpr djk; k x; k gS vkSj okLro
esa vki us vusd dFkuksa] fo' ks"k : i  l s T; kfefr osQ dFkuksa dks fl ¼ Hkh fd; k gSA Lej.k
dhft ,  fd , d mi i fÙk esa vusd xf.krh;  dFku gksrs gSa] ft uesa l s i zR; sd dFku mi i fÙk
osQ fi Nys dFku l s ; k i gys fl ¼ fd,  x,  i zes;  l s] ; k fdl h vfHkxg̀hr l s] ; k
i fjdYi ukvksa l s rk£dd : i  l s fuxfer gksrk gSA mi i fÙk dh jpuk esa i z; qDr gksus okyk
gekjk eq[ ;  l k/ u fuxefud roZQ.k dh i zfØ; k gSA

bl  vè; k;  esa ge l cl s i gys bl  ckr i j  i qu£opkj djsaxs fd xf.krh;  dFku D; k
gksrk gSA bl osQ ckn ge vusd mnkgj.kksa }kjk fuxefud roZQ.k nsus osQ dkS' ky dks vkSj

xf.krh;  mi i fÙk; k¡

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



xf.krh;  mi i fÙk; k¡ 127

vfèkd l {ke cukus i j  fopkj djsaxsA ; gk¡ ge fu"ks/  dh l adYi uk vkSj , d fn,  gq,  dFku
dk fu"ks/  Kkr djus osQ ckjs esa Hkh ppkZ djsaxsA bl osQ ckn ge bl  ckr dh ppkZ djsaxs
fd fdl h fn,  gq,  dFku dk foykse Kkr djus dk vFkZ D; k gksrk gSA var esa] ge vusd
i zes; ksa dh mi i fÙk; ksa dk fo' ys"k.k djosQ d{kk IX esa i <+h xbZ fdl h mi i fÙk osQ vo; oksa
i j  i qu£opkj djsaxsA ; gk¡ ge fojks/ ksfDr (varfoZjks/ )  }kjk mi i fÙk dh / kj.kk i j  Hkh fopkj
djsaxs] ft l s vki  d{kk IX esa l h[ k pqosQ gSa rFkk bl  i qLrd osQ vusd vU;  vè; k; ksa esa Hkh
i z; ksx dj pqosQ gSaA

A1.2 xf. krh;  dFkuksa dk i qujh{k. k

Lej.k dhft ,  fd d̂Fku* , d vFkZi w.kZ okD;  gksrk gS] t ks u rks vkns' k gksrk gS] u
foLe; kfncks/ d (exclamation) gksrk gS vkSj u gh i z' u gksrk gSA mnkgj.k osQ fy,  ôYMZ
di  osQ i Qkbuy esa dkSu&l h nks Vhesa [ ksy jgh gSa\* , d i z' u gS] , d dFku ugha gSA t̂ kb,
vkSj v i uk xg̀dk; Z i wjk dhft , *] , d vkns' k gS] , d dFku ugha gSA D̂; k gh cf<+; k xksy
gS!* , d foLe; kfncks/ d gS] , d dFku ugha gSA

Lej.k jgs fd O; ki d : i  esa okD;  fuEufyf[ kr esa l s dksbZ , d gks l drk gS%

 l R;

 vl R;

 l afnX/

d{kk IX esas] vki  ; g Hkh i <+ pqosQ gSa fd xf.kr esa] dFku osQoy rHkh Lohdk; Z gksrk
gS t cfd  og ; k r ks l R;  gks ; k v l R;  gksA vr% l afnX/  okD; ksa dks xf.krh;  dFku
ugha ekuk t krk gSA

vkb,  ge oqQN mnkgj.k ysdj v i us Kku dks nksgjk yssaA

mnkgj . k 1 : crkb,  fd fuEufyf[ kr okD;  dFku gS ; k ugha gSA vi us mÙkj dk vkSfpR;
Hkh crkb, A

(i) l w; Z i F̀oh dh i fjØek djrk gSSA

(ii) okgu osQ pkj i fg,  gksrs gSaA

(iii) i zdk' k dh pky yxHkx 3 × 105 km/s gSA

(iv) uoacj l s ekpZ rd dksydkrk dh l M+d can jgsxhA

(v) l Hkh ekuo u' oj gksrs gSaaA
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gy  :

(i) ; g okD;  vl R;  gS] D; ksafd [ kxksyfonksa us ; g LFkkfi r dj fn; k gS fd i F̀oh l w; Z
dh i fjØek djrh gSA vr% ; g , d dFku gSA

(ii) ; g okD;  l afnX/  gS] D; ksafd ge ; g fu.kZ;  ugha dj l drs gSa fd ; g l R;  gS ; k
v l R;  gSA ; g bl  ckr i j fuHkZj djrk gS fd okgu dkSu&l k gS] D; ksafd okgu 2,
3, 4, 6, 10, vkfn i fg; ksa okyk gks l drk gSA vr% ; g , d dFku ugha gSA

(iii) ; g okD;  l R;  gS] t Sl kfd HkkSfrdfonksa usa l R; kfi r fd; k gSA vr% ; g , d dFku gSA

(iv) ; g okD;  l afnX/  gS] D; ksafd ; g Li "V ugha gS fd ; gk¡ fdl  l M+d osQ ckjs esa dgk
t k jgk gSA vr% ; g , d dFku ugha gSA

(v) ; g okD;  l R;  gS] D; ksafd i zR; sd ekuo dks dHkh u dHkh ejuk gh gSA vr% ; g
, d dFku gSA

mnkgj . k 2 : crkb,  fd fuEufyf[ kr okD;  l R;  gSa ; k v l R;  gSaA vi us mÙkj dk vkSfpR;
Hkh crkb, A

(i) l Hkh l eckgq f=kHkqt  l ef}ckgq f=kHkqt  gksrs gSaA
(ii) oqQN l ef}ckgq f=kHkqt  l eckgq f=kHkqt  gksrs gSaA
(iii) l Hkh l ef}ckgq f=kHkqt  l eckgq f=kHkqt  gksrs gSaA
(iv) oqQN i fjes;  l a[ ; k, ¡ i w.kk±d gksrh gSaA
(v) oqQN i fjes;  l a[ ; k, ¡ i w.kk±d ugha gksrh gSaA
(vi) l Hkh i w.kk±d i fjes;  l a[ ; k ugha gksrs gSaA
(vii) fdUgha nks i fjes;  l a[ ; kvksa osQ chp , d Hkh i fjes;  l a[ ; k ugha gksrh gSA

gy  :

(i) ; g okD;  l R;  gS] D; ksafd l eckgq f=kHkqt  dh Hkqt k, ¡ l eku gksrh gSa] vr% ; s
l ef}ckgq f=kHkqt  gSaA

(ii) ; g okD;  l R;  gS] D; ksafd os l ef}ckgq f=kHkqt  ft l osQ vk/ kj dks.k 60° osQ gSa] l eckgq
f=kHkqt  gksrs gSaA

(iii) ; g okD;  vl R;  gSA bl dk , d i zR; qnkgj.k nhft , A

(iv) ; g okD;  l R;  gS] D; ksafd 
p
q   osQ : i  dh , sl h i fjes;  l a[ ; k, ¡] t gk¡ p i w.kk±d gSa vkSj

q = 1, i w.kk±d gSaA (mnkgj.k osQ fy,  
33
1

  )
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(v) ; g okD;  l R;  gS] D; ksafd 
p
q  osQ : i  dh , sl h i fjes;  l a[ ; k, ¡] t gk¡ p, q i w.kk±d gSa

vkSj q, p dks foHkkft r ugha djrk] i w.kk±d ugha gSa (mnkgj.k osQ fy,  
3
2

)

(vi) ; g okD;  bl  dFku osQ l eku gS fd ,̂ d , sl k i w.kk±d gS] t ks i fjes;  l a[ ; k ugha
gS*A ; g okD;  v l R;  gS] D; ksafd l Hkh i w.kk±d i fjes;  l a[ ; k gksrs gSaA

(vii) ; g okD;  vl R;  gSA t Sl kfd vki  t kurs gSa fdUgha nks i fjes;  l a[ ; kvksa r vkSj  s osQ

chp 
2

r s
 gksrh gSa] t ks , d i fjes;  l a[ ; k gSA

mnkgj . k 3 : ; fn x < 4 gS rks fuEufyf[ kr dFkuksa esa dkSu l s l R;  gSa\  v i us mÙkj dk
vkSfpR;  Hkh crkb, A

(i)2x > 8 (ii) 2x < 6 (iii) 2x < 8

gy  :
(i) ; g dFku vl R;  gS] D; ksafd] mnkgj.k osQ fy, ] x = 3 < 4, 2x > 8 dks l arq"V ugha

djrk gSA
(ii) ; g dFku vl R;  gS] D; ksafd mnkgj.k osQ fy,  x = 3.5 < 4, 2x < 6 dks l arq"V ugha

djrk gSA
(iii) ; g dFku l R;  gS] D; ksafd ; g ogh gS t ks fd x < 4 gSA

mnkgj . k 4 : mi ; qDr i zfrca/  yxkdj fuEufyf[ kr dFkuksa dk i quoZQFku nhft , ] ft l l s fd
os dFku l R;  gks t k, ¡\

(i) ; fn fdl h prqHkqZt  osQ fod.kZ cjkcj gksa] rks og , d vk; r gksrk gSA

(ii) fdl h f=kHkqt  dh nks Hkqt kvksa osQ nks c̄nqvksa dks feykus okyh js[ kk rhl jh Hkqt k osQ
l ekarj gksrh gSA

(iii) l Hkh / u i w.kk±d p osQ fy,  p  vi fjes;  gksrk gSA

(iv) l Hkh f}?kkr l ehdj.k osQ nks okLrfod ewy gksrs gSaA

gy  :
(i) ; fn , d l ekarj prqHkqZt  osQ fod.kZ cjkcj gksa] rks og , d vk; r gksrk gSA

(ii) , d f=kHkqt  dh nks Hkqt kvksa osQ eè; &̄cnqvksa dks feykus okyh js[ kk rhl jh Hkqt k osQ
l ekarj gksrh gSA
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(iii) l Hkh vHkkT;  l a[ ; kvksa p osQ fy,  p  vi fjes;  gksrk gSA

(iv) l Hkh f}?kkr l ehdj.k osQ vf/ d l s vf/ d nks okLrfod ewy gksrs gSaA

fVIi . kh : Åi j osQ dFkuksa dk i qu%oQFku vU;  i zdkj Hkh fn; k t k l drk gSA mnkgj.k osQ fy,

(iii) dk i qu%oQFku  ̂ p  v i fjes;  gS] t gk¡ p , sl k / u i w.kk±d gSa] t ks i w.kZ oxZ ugha gSA*

i z' ukoyh A1.1

1. crkb,  fd fuEufyf[ kr okD;  dFku gSa ; k ughaA ; fn dFku gSa] rks crkb,  fd os l R;  gSa ; k
v l R; A v i us mÙkj dk vkSfpR;  Hkh nhft , A

(i) xf.kr dh l Hkh i kB~;  i qLrosaQ jkspd gksrh gSaA

(ii) i F̀oh l s l w; Z dh nwjh yxHkx 1.5 × 108 km gSA

(iii) l Hkh ekuo ò¼ gks t krs gSaA

(iv) mÙkjdk' kh l s g£l y dh ; k=kk Fkdk nsus okyh gSA

(v) efgyk us ckbukoqQyj l s ,d gkFkh ns[ kkA

2. crkb,  fd fuEufyf[ kr dFku l R;  gS ; k v l R; A v i us mÙkj dk vkSfpR;  Hkh nhft , A

(i) l Hkh "kV~Hkqt  cgqHkqt  gksrs gSaA

(ii) oqQN cgqHkqt  i apHkqt  gksrs gSaA

(iii) l Hkh l e l a[ ; k, ¡ 2 l s HkkT;  ugha gksrh gSaA

(iv) oqQN okLrfod l a[ ; k, ¡ v i fjes;  gksrh gSaA

(v) l Hkh okLrfod l a[ ; k, ¡ i fjes;  ugha gksrh gSaA

3. eku yhft ,  a vkSj  b okLrfod l a[ ; k, ¡ gSa] t gk¡ ab  0 gS] rc crkb,  fd fuEufyf[ kr dFkuksa
esa l s dkSu l s l R;  gSa\  v i us mÙkj dk vkSfpR;  Hkh nhft , A

(i) a vkSj  b nksuksa v fuok; Zr% ' kwU;  gksus pkfg, A (ii) a vkSj  b nksuksa ' kwU; srj gksus pkfg, A

(iii) ; k rks a ; k b ' kwU; srj gksuk pkfg, A

4. mi ; qDr i zfrca/ ksa osQ l kFk fuEufyf[ kr dFkuksa dk , sl k i qu%oQFku nhft ,  ft l l s fd os l R;
gks t k, ¡A

(i) ; fn a2 > b2, rks a > b (ii) ; fn x2 = y2 , rks x = y

(iii) ; fn (x + y)2 = x2 + y2, rks x = 0 (iv) prqHkqZt  osQ fod.kZ ,d&nwl js dks l ef}Hkkft r

djrs gSaA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



xf.krh;  mi i fÙk; k¡ 131

A1.3 fuxefud roZQ. k

d{kk IX esa] vki dks fuxefud roZQ.k dh l adYi uk l s i fj fpr djk; k x; k FkkA ; gk¡ ge
vusoQ mnkgj.kksa }kjk ; g Li "V djsaxs fd fdl  i zdkj fuxefud roZQ.k osQ i z; ksx l s] l R;
ekus x,  i znÙk dFkuksa l s fu"d"kZ fudkyrs gSaA bu dFkuksa dks i fjdYi uk, ¡ ; k vk/ kj okD;
(Hypotheses or Premises) dgrs gSaA vc ge oqQN mnkgj.kksa l s i zkjaHk djsaxsA

mnkgj . k 5 : fn; k gqvk gS fd cht ki qj dukZVd jkT;  esa gS] vkSj eku yhft ,  fd ' kckuk
cht ki qj esa jgrh gSA fdl  jkT;  esa ' kckuk jgrh gS\

gy  : ; gk¡ nks i fjdYi uk, a¡ gSa %

(i) cht ki qj dukZVd jkT;  esa gSA (ii) ' kckuk cht ki qj esa jgrh gSA

bu i fjdYi ukvksa l s ge ; g fuxfer djrs gSa fd ' kckuk dukZVd jkT;  esa jgrh gSA

mnkgj . k 6 : fn; k gqvk gS fd xf.kr dh l Hkh i kB~; &i qLrosaQ jkspd gksrh gSa vkSj eku
yhft ,  vki  xf.kr dh , d i kB~; &i qLrd i <+ jgs gSaA t ks i kB~; &i qLrd vki  i <+ jgs gSa
ml osQ ckjs esa ge D; k fu"d"kZ fudky l drs gSa\

gy  : nks i fjdYi ukvksa dk i z; ksx djosQ ge ; g fuxfer dj l drs gSa fd vki  , d jkspd
i kB~; &i qLrd i <+ jgs gSaA

mnkgj . k 7 : y = – 6x + 5 fn; k gqvk gS vkSj eku yhft ,  fd  x = 3 gS]  y dk eku D; k gS\

gy  : nksuksa i fjdYi ukvksa l s gesa y = – 6 (3) + 5 = – 13 i zkIr gksrk gSA

mnkgj . k 8 : fn; k gqvk gS fd  ABCD , d l ekar j
prqHkqZt  gS vkSj eku yhft ,  fd AD = 5 cm, AB = 7 cm
(vkòQfr  A1.1 nsf[ k, )A DC vkSj  BC dh yackb; ksa osQ
ckjs esa vki  D; k fu"d"kZ fudky l drs gSa\

gy  : gesa ; g fn; k gqvk gS fd ABCD , d l ekarjprqHkqZt  gS vr% ge ; g fuxfer dj
ysrs gSa fd os l Hkh xq.kèkeZ t ks , d l ekarjprqHkqZt  osQ gksrs gSa] ABCD osQ Hkh gSaA bl fy,
fo' ks"k : i  l s ; g xq.k/ eZ fd ,̂ d l ekarjprqHkqZt  dh l Eeq[ k Hkqt k, ¡* , d&nwl js osQ cjkcj
gksrh gSa] ABCD i j  Hkh ykxw gksrk gSA D; ksafd ge t kurs gSa fd AD = 5 cm, bl fy,  ge
; g fuxfer dj l drs gSa fd BC = 5 cm gSA bl h i zdkj ge ; g fuxfer dj l drs gSa fd
DC = 7 cm

v koQ̀fr  A1.1
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fVIi . kh : bl  mnkgj.k esa ge ns[ krs gSa fd fdl  i zdkj , d nh gqbZ i fjdYi uk esa fNi s
xq.k/ eks± dks Kkr djus vkSj ykxw djus dh vko' ; drk i zk; % i M+rh jgrh gSA

mnkgj . k 9 : fn; k gqvk gS fd l Hkh vHkkT;  l a[ ; kvksa  p osQ fy,  p  vi fjes;  gS vkSj eku

yhft ,  fd  19423 , d vHkkT;  l a[ ; k gSA 19423  osQ l aca/  esa vki  D; k fu"d"kZ fudky

l drs gSa\

gy  : ge ; g fu"d"kZ fudky l drs gSa fd 19423  vi fjes;  gSA

Åi j osQ mnkgj.kksa esa bl  ckr dh vksj vki us vo' ;  è; ku fn; k gksxk fd ge ; g
ugha t kurs fd i fjdYi uk, ¡ l R;  gSa ; k ughaA ge ; g ekudj pyrs gSa fd oss l R;  gSa] vkSj
rc fuxefud roZQ.k dk i z; ksx djrs gSaA ǹ"Vkarr% mnkgj.k 9 esa geus bl  ckr dh t k¡p
ugha dh gS fd 19423 vHkkT;  l a[ ; k gS ; k ughaA vi us roZQ osQ fy,  ge bl s vHkkT;
l a[ ; k eku ysrs gSaA bl  vuqPNsn esa ge bl  ckr i j  cy nsus dk i z; kl  dj jgs gSa fd
; fn , d fo' ks"k dFku fn; k gqvk gS] rks , d fu"d"kZ i j i gq¡pus osQ fy,  ge fuxefud
roZQ.k dk i z; ksx fdl  i zdkj djrs gSaA okLro esa ; gk¡ bl  ckr dk vf/ d egÙo gS fd
ge roZQ.k dh l gh i zfØ; k dk i z; ksx djsa vkSj roZQ.k dh ; g i zfØ; k i fjdYi ukvksa dh
l R; rk ; k v l R; rk i j  fuHkZj ugha gksrh gSA fi Qj Hkh] bl  ckr dh vksj Hkh è; ku nsuk pkfg,
fd ; fn ge xyr i fjdYi uk l s i zkjaHk djsaxs] rks ge xyr fu"d"kZ i j Hkh i gq¡p l drs gSaA

i z' ukoyh A1.2

1. fn; k gqvk gS fd l Hkh efgyk, ¡ u' oj gaS vkSj eku yhft ,  A , d efgyk gSA A osQ ckjs esa
ge D; k fu"d"kZ fudky l drs gSa\

2. fn; k gqvk gS fd nks i fjes;  l a[ ; k dk xq.kui Qy i fjes;  gS vkSj eku yhft ,  a vkSj  b i fjes;
gSa rc  ab  osQ ckjs esa vki  D; k fu"d"kZ fudky l drs gSa\

3. fn; k gqvk gS fd v i fjes;  l a[ ; kvkssa dk n' keyo i zl kj vuol kuh (non-terminating) vkSj

vukorhZ (non-recurring) gS vkSj 17  , d v i fjes;  l a[ ; k gSA 17  osQ n' keyo i zl kj osQ

ckjs esa ge D; k fu"d"kZ fudky l drs gSa\

4. fn; k gqvk gS fd y = x2 + 6 vkSj x = – 1 rc y osQ eku osQ ckjs esa ge D; k fu"d"kZ fudky l drs gSa\

5. fn; k gqvk gS fd ABCD , d l ekarj prqHkqZt  gS vkSj  B = 80° rc l ekarj prqHkqZt  osQ vU;
dks.kksa osQ ckjs esa vki  D; k fu"d"kZ fudky l drs gSa\
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6. fn; k gqvk gS fd  PQRS , d pØh;  prqHkqZt  gS vkSj bl osQ fod.kZ , d&nwl js dks l ef}Hkkft r
djrs gSaA prqHkqZt  osQ ckjs esa vki  D; k fu"d"kZ fudky l drs gSa\

7. fn; k gqvk gS fd l Hkh vHkkT;  l a[ ; k p osQ fy,  p  v i fjes;  gS vkSj ; g Hkh eku yhft ,

fd  3721 , d vHkkT;  l a[ ; k gSA D; k vki  ; g fu"d"kZ fudky l drs gSa fd 3721  , d
v i fjes;  l a[ ; k gS\  D; k vki dk fu"d"kZ l gh gS\  D; ksa ; k D; ksa ugha\

A1.4 oaQt sDpj  (conjectures), i zes; ] mi i fÙk; k¡ v kSj  xf. krh;  roZQ. k

vkòQfr A1.2 i j  fopkj dhft , A i gys òÙk i j  , d
c̄nq gS] nwl js òÙk i j  nks c̄nq gSa] rhl js i j  rhu]
bR; kfnA i zR; sd fLFkfr esa c̄nqvksa dks feykus okyh
l Hkh l aHko js[ kk, ¡ [ khaph xbZ gSaA

js[ kk, ¡ òÙk dks i jLi j  v i ot hZ {ks=kksa ( ft uesa
dksbZ mHk; fu"B Hkkx ugha gksrk gS)  esa foHkkft r
dj rh gSaA ge bUgsa fxu l drs gSa vkSj  v i us
i fj.kkeksa dks l kj.khc¼ djrs gSaA t Sl k uhsps n' kkZ; k
x; k gS%

c̄nqv ksa dh l a[ ; k i zns' kksa dh l a[ ; k

1 1

2 2

3 4

4 8

5

6

7

vki  esa l s oqQN yksx ml  l w=k dks i zkIr dj l osQ gksaxs ft l osQ i z; ksx l s c̄nqvksa dh
l a[ ; k Kkr gksus i j  {ks=kksa dh l a[ ; k dh i zkxqfDr dj l drs gSaA vki  Lej.k dj l drs gSa
fd d{kk IX esa] bl  i zdkj osQ cqf¼eÙkk i w.kZ vuqeku dks d̂at sDpj* dgk x; k gSA

v koQ̀fr  A1.2
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eku yhft ,  vki dk oaQt sDpj ; g gS fd ; fn òÙk i j  n̂* c̄nq fn,  gq,  gSa] rks bu
c̄nqvksa dks l eLr l aHko js[ kkvksa l s feykus i j 2n – 1 i jLi j  v i ot hZ {ks=k curs gSaA ; g , d
roZQl axr vuqeku yxrk gSA ; g ns[ kk t k l drk gS fd ; fn n = 5, rks gesa 16 {ks=k i zkIr
gksrs gSaA vr% 5 c̄nqvksa osQ fy,  bl  l w=k dks l R; kfi r dj ysus osQ ckn D; k vki  l arq"V
gSa fd fdUgha Hkh n c̄nqvksa osQ fy,   2n – 1 {ks=k gksrs gSa\  ; fn , sl k gS] rks ; fn dksbZ O; fDr
vki l s ; g i wNs fd vki  n = 25 osQ fy,  bl s oSQl s l qfuf' pr dj l drs gSa] rks vki dh
i zfrfØ; k D; k gksxh\  , sl s i z' uksa dk mÙkj i zkIr djus osQ fy,  vki dks , d , sl h mi i fÙk dh
vko' ; drk gksrh gS t ks fuLl ansg ; g i zn£' kr djrh gks fd ; g i fj .kke l R;  gS ; k ; g
i zn£' kr djus osQ fy,  fd oqQN n̂* osQ fy,  ; g i fj.kke vl i Qy gks t krk gS] , d
i zR; qnkgj.k gksuk pkfg, A okLro esa] ; fn vki esa / S; Z gS vkSj n = 6 i j  bl s Kkr djus dk
i z; kl  djsa rks i k, ¡xs fd n = 6 i j  31 {ks=k gksrs gSa vkSj  n = 7 i j  57 {ks=k gksrs gSaA vr% Åi j
osQ oaQt sDpj dk n = 6 , d i zR; qnkgj.k gSA ; g rF;  i zR; qnkgj.k dh ' kfDr dks i zn£' kr
djrk gSA vki dks ; kn gksxk fd d{kk IX esa bl  ckr i j ppkZ dh xbZ gS fd fdl h dFku
dks v l R;  fl ¼ d jus osQ fy,  , d  gh i zR; qnkgj . k i ; kZIr  gksrk gSA

bl  ckr dh vksj vki us vo' ;  è; ku fn; k gksxk fd n = 1, 2, 3, 4 vkSj  5 i j  i fj .kke
dk l R; ki u djus osQ ckn Hkh geus {ks=kksa dh l a[ ; k l s l acaf/ r mi i fÙk dh vko' ; drk
i j  cy fn; k gSA vkb,  ge oqQN vkSj mnkgj.k ysaA vki  (vè; k;  5 esa fn,  x, )

fuEufyf[ kr i fj .kke l s vo' ;  i fj fpr gksaxs% 1 + 2 + 3 + ... + n = 
( 1)

2
n n 

 bl dh ekU; rk

dks LFkkfi r djus osQ fy,  n = 1, 2, 3, vkfn osQ fy,  i fj .kke dks l R; kfi r dj nsuk gh
i ; kZIr ugha gksrk gS] D; ksafd oqQN , sl s Hkh ‘n’ gks l drs gSa] ft l osQ fy,  ; g i fj .kke l R;
u gks ( t Sl k fd Åi j  osQ mnkgj.k esa n = 6 i j i fj .kke v l i Qy gks t krk gS)A vr% gesa
, d , sl h mi i fÙk dh vko' ; drk gksrh gS t ks bl dh l R; rk fuLl ansg LFkkfi r djsA mPp
d{kkvksa esa vki  bl dh mi i fÙk osQ ckjs esa vè; ; u djsaxsA

vc] vkòQfr  A1.3 i j  fopkj dhft , ] t gk¡ PQ
vkSj  PR c̄nq P l s òÙk i j  [ khaph xbZ Li ' kZ js[ kk, ¡ gSaA

vki  ( i zes;  10-2 esa)  ; g fl ¼ dj pqosQ gSa fd
PQ = PR gSA vki  bl  i zdkj dh vusd vkÑfr; k¡ [ khap
dj vkSj l axr Li ' kZ js[ kkvksa dh eki h xbZ yackb; ksa }kjk
i zR; sd fLFkfr esa bl  i fj .kke dks osQoy l R; kfi r djosQ
vki  l arq"V ugha gq,  FksA

v koQ̀fr  A1.3

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



xf.krh;  mi i fÙk; k¡ 135

D; k vki dks ; kn gS fd mi i fÙk esa D; k&D; k Fkk\  ; g dFkuksa (ft Ugsa ekU;  roZQ dgrs gSa)
osQ ,d vuqØe l s fey dj cuk Fkk] ft l esa i zR; sd dFku] mi i fÙk esa vki woZ dFkuksa l s ; k
i zekf.kr fd,  t kus okys i fj.kke l s Lora=k i gys fl ¼ fd,  t k pqosQ i fj.kkeksa l s ; k vfHkx̀ghrksa
l s ; k i fjHkk"kkvksa l s ; k vki osQ }kjk dh xbZ dYi ukvksa l s i zkIr gksrk gS vkSj vki  vi uh mi i fÙk
dks dFku PQ = PR l s l ekIr djrs gSa vFkkZr~ ml  dFku l s ft l s vki  fl ¼ djuk pkgrs FksA

mi i fÙk dh jpuk djus dh ; gh fof/  gksrh gSA

vc ge oqQN mnkgj.kksa vkSj i zes; ksa i j  fopkj djsaxs vkSj mudh mi i fÙk; ksa dk
fo' ys"k.k djsaxs ft l l s gesa ; g vf/ d vPNh rjg l e>us esa l gk; rk feysxh fd budh
jpuk fdl  i zdkj dh t krh gSA

l cl s i gys ge mi i fÙk dh rFkkdfFkr î zR; {k* ; k f̂uxefud* fof/  osQ i z; ksx l s
i zkjaHk djsaxsA bl  fof/  esa ge vusd dFku i zLrqr djrs gSaA i zR; sd dFku fi Nys dFkuksa
i j  v kèkkfj r  gksrk gSA ; fn i zR; sd dFku rk£dd : i  l s l gh gS (vFkkZr~ , d ekU;  roZQ
gS)] rks bl l s l gh fu"d"kZ i zkIr gksrk gSA

mnkgj . k 10 : nks i fjes;  l a[ ; kvksa dk ; ksxi Qy , d i fjes;  l a[ ; k gksrh gSA

gy  :

Ø-l a- dFku fo' ys"k. k@fVIi . kh

1. eku yhft ,  x vkSj  y i fjes;  l a[ ; k, ¡ gSaA D; ksafd i fj.kke i fjes;  l a[ ; kvksa
osQ ckjs esa gS] bl hfy,  ge
x vkSj  y l s i zkjaHk djrs gSa t ks
fd i fjes;  gSA

2. eku yhft ,  
mx
n

 , n  0 vkSj  
py
q

 , i fjes;  l a[ ; kvksa dh i fjHkk"kk

q  0 t gk¡ m, n, p vkSj  q i w.kk±d gSaA
i z; qDr djsaA

3. vr% 
m p mq npx y
n q nq


    D; ksafd i fj.kke i fjes;  l a[ ; kvksa

osQ ; ksxi Qy osQ ckjs esa gS]
bl fy,  ge x + y ysrs gSaA
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4. i w.kk±dksa osQ xq.k/ eks± dks ykxw djus i j  ge i w.kk±dksa osQ Kkr xq.k/ eks± osQ
ns[ krs gSa fd mq + np vkSj  nq i w.kk±d gSaA i z; ksx djus i jA

5. D; ksafd n  0 vkSj  q  0, bl fy, i w.kk±dksa osQ Kkr xq.k/ eks± dk
nq  0. i z; ksx djosQA

6. vr%]
mq npx y

nq


    , d i fjes;  l a[ ; k dh i fjHkk"kk

i fjes;  l a[ ; k gSA dk i z; ksx djosQA

fVIi . kh : è; ku nhft ,  fd Åi j  dh mi i fÙk dk i zR; sd dFku i gys l s LFkkfi r fd,  x,
rF;  ; k i fjHkk"kk i j  vk/ kfjr gSA

mnkgj . k 11 : 3 l s cM+h i zR; sd vHkkT;  l a[ ; k 6k + 1 ; k 6k + 5 osQ : i  dh gksrh gS] t gk¡
k , d i w.kk±d gSA

gy  :

Ø-l a- dFku fo' ys"k. k@fVIi . kh

1. eku yhft ,   p, 3 l s cM+h ,d vHkkT; D; ksafd i fj .kke dk l aca/
l a[ ; k gSA 3 l s cM+h , d vHkkT;  l a[ ; k

l s gS] bl fy,  l cl s i gys
ge bl  i zdkj dh l a[ ; k l s
i zkjaHk djrs gSaA

2. p dks 6 l s Hkkx nsus i j  ge ; g ns[ krs gSa ; wfDyM dh foHkkt u&
fd p dk : i  6k, 6k + 1, 6k + 2, 6k + 3, i zesf; dk dk i z; ksx djus i j
6k + 4, ; k 6k + 5 gks l drk gS] t gk¡ k , d
i w.kk±d gSA

3. i jarq 6k = 2(3k), 6k + 2 = 2(3k + 1), vc ge ' ks"ki Qyksa dk fo' ys"k.k
6k + 4 = 2(3k + 2) vkSj 6k + 3 = 3(2k + 1) djsaxs t cfd p , d vHkkT;
vr% ; s vHkkT;  l a[ ; k, ¡ ugha gSA l a[ ; k gksA

4. vr% p dks vfuok; Zr% 6k + 1 ; k 6k + 5 vU;  fodYi ksa dk fujkdj.k
osQ : i  dk gksuk gksxk] t gk¡ k , d i w.kk±d djus osQ ckn ge bl
gSA fu"d"kZ i j  i gq¡prs gSaA
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fVIi . kh : Åi j osQ mnkgj.k esa fofHkUu fodYi ksa dk fujkdj.k dj ysus osQ ckn ge fu"d"kZ i j
i gq¡prs gSaaA bl  fof/  dks dHkh&dHkh fu%' ks"k.k }kjk mi i fÙk (proof by exhaustion) dgk t krk gSA

i zes;  A1.1 ( i kbFkkxksj l &i zes;  dk foykse) :
; fn , d f=kHkqt  dh , d Hkqt k dh yackbZ dk
oxZ vU;  nks Hkqt kvksa dh yackb; ksa osQ oxks± osQ
; ksxi Qy osQ cjkcj gks] rks i gyh Hkqt k dk
l Eeq[ k dks.k l edks.k gksrk gSA

mi i fÙk :

Ø-l a- dFku fo' ys"k. k

1. eku yhft ,  ABC i fjdYi uk D; ksafd ge bl  i zdkj osQ
AC2 = AB2 + BC2 dks l arq"V djrh gSA f=kHkqt  l s l acaf/ r dFku dks

fl ¼ d j  jgs gSa] bl fy,
ge bl h dks ysdj i zkjaHk
djrs gSaA

2. AB i j  yac js[ kk BD dh jpuk dhft , ; g og varZKku okyk pj.k
bl  i zdkj fd BD = BC gkss vkSj A dks D gS] ft l osQ ckjs esa ge dg
l s feykb, A pqosQ gSa fd bl dh

vko' ; drk gesa i zes; ksa dks
fl ¼ djus esa i zk; % gksxhA

3. jpuk osQ vuql kj  ABD , d l edks.k ge i kbFkkxksjl  i zes;  dk i z; ksx
f=kHkqt  gS] vkSj i kbFkkxksj l  i zes;  osQ djrs gSa ft l s i gys fl ¼
vuql kj AD2 = AB2 + BD2 fd; k t k pqdk gSA

4. jpuk osQ vuql kj  BD = BC gSA vr% roZQl axr fuxeu
AD2 = AB2 + BC2.

5. vr% AC2 = AB2 + BC2 = AD2 dYi uk vkSj fi Nys dFku dks
ykxw djus i j

6. D; ksafd AC vkSj  AD / ukRed gS] bl fy, l a[ ; kvksa osQ Kkr xq.k/ eZ
AC = AD dks ykxw djus i j

v koQ̀fr  A1.4
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7. vHkh gh geus ; g n' kkZ; k gS fd Kkr i zes;  ykxw djus i j
AC = AD vkSj jpuk osQ vuql kj
BC = BD vkSj  AB mHk; fu"B gSA
vr% SSS osQ vuql kj  ABC ABD

8. D; ksafd ABC  ABD, bl fy, i gys LFkkfi r rF;  osQ vk/ kj
ABC =ABD t ks fd , d l edks.k gS i j  roZQl axr fuxeu



fVIi . kh : Åi j fn,  x,  i zR; sd i fj .kke dks , d&nwl js l s  Ük̀a[ kfyr pj.kksa osQ vuqØe l s
fl ¼ fd; k x; k gSA buosQ Øe dk egÙo gSA mi i fÙk dk i zR; sd pj.k fi Nys pj.kksa vkSj
i gys Kkr fd,  x,  i fj .kkeksa l s i zkIr gksrk gS ( i zes;  6.9 Hkh nsf[ k, )A

i z' ukoyh  A1.3

uhps fn,  x,  i zR; sd i z' u esa vki dks ,d dFku fl ¼ djus osQ fy,  dgk x; k gSA i zR; sd mi i fÙk
esa i z; ksx fd,  x,  l Hkh pj.k crkb,  vkSj i zR; sd pj.k osQ fy,  dkj.k crkb, A

1. fl ¼ dhft ,  fd nks Øekxr fo"ke l a[ ; kvksa dk ; ksxi Qy] 4 l s HkkT;  gksrk gSA
2. nks Øekxr fo"ke l a[ ; k, ¡ yhft , A muosQ oxks± dk ; ksxi Qy Kkr dhft ,  vkSj rc i zkIr i fj.kke

esa 6 t ksM+ nhft , A fl ¼ dhft ,  fd bl  rjg i zkIr dh xbZ ubZ l a[ ; k l nk gh 8 l s HkkT;
gksrh gSA

3. ; fn  p  5 , d vHkkT;  l a[ ; k gks rks fn[ kkb,  fd p2 + 2, l a[ ; k 3 l s HkkT;  gSA
[l aosQr : mnkgj.k 11 dk i z; ksx dhft , A]

4. eku yhft ,   x vkSj  y i fjes;  l a[ ; k, ¡ gSaA fn[ kkb,  fd xy , d i fjes;  l a[ ; k gSA
5. ; fn a vkSj  b / u i w.kk±d gksa] rks vki  t kurs gSa fd a = bq + r, 0  r < b, t gk¡  q  , d i w.kZ l a[ ; k

gSA fl ¼ dhft ,  HCF (a, b) = HCF (b, r)
[l aosQr  : eku yhft ,  HCF(b, r) = h gSA vr% b = k1h vkSj  r = k2h, t gk¡  k1 vkSj   k2 v l gHkkT;
(co-prime) gSaA]

6. f=kHkqt  ABC dh Hkqt k BC dh , d l ekarj js[ kk Hkqt kvksa AB vkSj  AC dks Øe' k% D vkSj  E

i j dkVrh gSA fl ¼ dhft ,  fd  
AD AE
DB EC



A1.5 dFku dk fu"ks/  (Negation)

bl  Hkkx esa ge bl  ckr i j  ppkZ djsaxs fd fdl h dFku dk f̂u"ks/ * djus dk D; k vFkZ
gS] i jarq ppkZ i zkjaHk djus l s i gys ge vki dks oqQN l aosQru l s i fj fpr djk nsuk pkgrs
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gSa] ft udh l gk; rk l s ge bu l adYi ukvksa dks l jyrk l s l e> l drs gSaA vkb,  l cl s
i gys ge , d dFku dks , d , dy bdkbZ osQ : i  esa ysa vkSj ml s , d uke ns nsaA mnkgj.k
osQ fy,  ge dFku 1̂ fl racj] 2005 dks fnYyh esa o"kkZ gqbZ Fkh* dks  p l s i zdV dj
l drs gSaA bl s ge bl  i zdkj Hkh fy[ k l drs gSa

p: 1 fl racj] 2005 dks fnYyh esa o"kkZ gqbZ FkhA

bl h i zdkj vkb,  ge ; g Hkh fy[ k yssaA

q: l Hkh vè; ki d efgyk, ¡ gSaA

r: ekbd osQ oqQÙks dh i w¡N dkyh gSA
s: 2 + 2 = 4.
t: f=kHkqt  ABC l eckgq f=kHkqt  gSA

; g l aosQru gesa dFkuksa osQ xq.k/ eks± osQ ckjs esa ppkZ djus esa l gk; rk djrh gS vkSj
bl  ckr esa Hkh l gk; rk djrh gS fd ge mUgsa fdl  i zdkj l a; ksft r dj l drs gSaA i zkjaHk
esa mu dFkuksa dk vè; ; u djsaxs] ft Ugsa ge l̂ jy* dFku dgrs gSa vkSj rnqi jkar f̂eJ*
dFkuksa dk vè; ; u djsaxsA

vkb,  vc ge fuEufyf[ kr l kj .kh i j  fopkj djsa ft l esa ge fn,  gq,  i zR; sd dFku
l s , d u; k dFku dh jpuk djsaxsA

         ewy dFku                 u; k dFku

p: 1 fl racj 2005 dks ~p: ; g v l R;  gS fd 1 fl racj]
fnYyh esa o"kkZ gqbZ FkhA 2005 dks fnYyh esa o"kkZ gqbZ FkhA

q: l Hkh vè; ki d efgyk gSaA ~ q: ; g v l R;  gS fd l Hkh vè; ki d
efgyk gSaA

r: ekbd osQ oqQÙks dh i w¡N dkyh gSA ~r: ; g v l R;  gS fd ekbd osQ oqQÙks
dh i w¡N dkyh gSA

s: 2 + 2 = 4 ~s: ; g vl R;  gS fd 2 + 2 = 4

t: f=kHkqt  ABC l eckgq gSA ~t: ; g v l R;  gS fd f=kHkqt  ABC
l eckgq gSA

l kj.kh esa fn; k x; k i zR; sd u; k dFku l axr i qjkus dFku dk fu"ks/  (negation) gSA
vFkkZr~  ~p, ~q, ~r, ~s vkSj  ~t Øe' k% dFkuksa p, q, r, s vkSj  t osQ fu"ks/  gSaA ; gk¡ ~p dks
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ûgha p’ (not p) i <+k t krk gSA dFku ~p, ml  fu' p; kRed dFku (assertion) dk fu"ks/
djrk gS ft l s dFku p dgrk gSA è; ku nhft ,  fd v i uh l kekU;  ckrphr esa ~p dk vFkZ
; g gS fd 1̂ fl racj] 2005 dks fnYyh esa o"kkZ ugha gqbZ FkhA* fi Qj Hkh] , sl k djrs l e;
gesa l koèkkuh cjrus dh vko' ; drk gksrh gSA vki  l aHkor% ; g l ksp l drs gSa fd fn,
gq,  dFku esa fdl h mi ; qDr LFkku i j  osQoy ' kCn ûgha* yxk nsus l s gh dFku dk fu"ks/
i zkIr fd; k t k l drk gSA ; | fi  ; g fØ; k ‘p’ osQ l aca/  esa rks ykxw gks t krh gS] i jarq
dfBukbZ rc gksrh gS t cfd gekjk dFku ' kCn l̂ Hkh* l s i zkjaHk gksrk gSA mnkgj.k osQ fy,
dFku q% l Hkh vè; ki d efgyk gSa i j  fopkj dhft ,A geus ; g dgk gS fd bl  dFku
dk fu"ks/  ~q: ; g v l R;  gS fd l Hkh vè; ki d efgyk gksrh gSaA ; g bl  dFku osQ gh
l eku gS fd ôqQN vè; ki d , sl s gSa t ks i q#"k gSaA* vkb,  vc ; g ns[ ksa fd t c ge q esa
osQoy ûgha* yxk nsrs gSa rc D; k gksrk gSA rc gesa ; g dFku i zkIr gksrk gS fd ¶l Hkh
vè; ki d efgyk ugha gSa̧ ; k ge ; g dFku i zkIr dj l drs gSa fd ¶ugha gSa l Hkh
vè; ki d efgyķA i gys dFku l s yksx Hkze esa i M+ l drs gSa] bl l s ; g vFkZ fudyrk gS
fd l Hkh vè; ki d i q#"k gSa (; fn ge ' kCn l̂ Hkh* i j  cy nsrs gSa)A ; g fu' p;  gh q dk
fu"ks/  ugha gSA rFkkfi  nwl js dFku l s ~q dk vFkZ i zkIr gks t krk gS vFkkZr~ de l s de , d
vè; ki d , sl k gS t ks efgyk ugha gSA vr% fdl h dFku dk fu"ks/  fy[ krs l e;  l ko/ kuh
cjrus dh vko' ; drk gksrh gSA

vc] ge bl  ckr dk fu.kZ;  oSQl s djsa fd t ks fu"ks/  geus i zkIr fd; k gS og l gh
gS ; k ugha\  bl osQ fy,  ge fuEufyf[ kr dl kSVh dk i z; ksx djrs gSaA

eku yhft ,  p , d dFku gS vkSj  ~p bl dk fu"ks/  gSA rc ~p vl R;  gksrk gS t c dHkh
p l R;  gksrk gS vkSj  ~p l R;  gksrk gS t c dHkh p v l R;  gksrk gSA

mnkgj.k osQ fy, ] ; fn ; g l R;  gS fd ekbd osQ oqQÙks dh i w¡N dkyh gS] rks ; g
vl R;  gS fd ekbd osQ oqQÙks dh i w¡N dkyh ugha gSA ; fn ; g v l R;  gS fd ekbd osQ
oqQÙks dh i w¡N dkyh gS] rks ; g l R;  gS fd ekbd osQ oqQÙks dh i w¡N dkyh ugha gSA

bl h i zdkj dFkuksa s vkSj  t osQ fu"ks/  ; s gSa%

s : 2 + 2 = 4; fu"ks/  ~s: 2 + 2  4

t: f=kHkqt  ABC l eckgq gS] ~t: f=kHkqt  ABC l eckgq ugha gSA

vc] ~(~s) D; k gS\  ; g 2 + 2 = 4 gksxk t ks fd s gS vkSj  ~(~t) D; k gS\  ; g f=kHkqt  ABC
l eckgq gS* vFkkZr~  t gksxkA oLrqr% ; fn dksbZ dFku  p gks] rks ~(~p) Lo; a dFku p gksrk gSA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



xf.krh;  mi i fÙk; k¡ 141

mnkgj . k 12 : fuEufyf[ kr dFkuksa osQ fu"ks/  crkb, %
(i) ekbd osQ oqQÙks dh i w¡N dkyh ugha gSA
(ii) l Hkh v i fjes;  l a[ ; k, ¡ okLrfod l a[ ; k, ¡ gksrh gSaA

(iii) 2  vi fjes;  gSA

(iv) oqQN i fjes;  l a[ ; k, ¡ i w.kk±d gksrh gSaA
(v) l Hkh vè; ki d i q#"k ugha gSaA
(vi) oqQN ?kksM+s Hkwjs ugha gSaA
(vii) , sl h dksbZ okLrfod l a[ ; k x ugha gS ft l l s fd  x2 = – 1

gy  :

(i) ; g v l R;  gS fd ekbd osQ oqQÙks dh i w¡N dkyh ugha gS vFkkZr~ ekbd osQ oqQÙks dh
i w¡N dkyh gSA

(ii) ; g v l R;  gS fd l Hkh vi fjes;  l a[ ; k, ¡ okLrfod l a[ ; k, ¡ gSa vFkkZr~ oqQN (de l s
de , d)  v i fjes;  l a[ ; k, ¡ okLrfod l a[ ; k, ¡ ugha gSaA bl s bl  i zdkj Hkh fy[ kk t k
l drk gS l̂ Hkh v i fjes;  l a[ ; k, ¡ okLrfod l a[ ; k, ¡ ugha gSaA*

(iii) ; g vl R;  gS fd 2  v i fjes;  gS vFkkZr~ 2  vi fjes;  ugha gSA

(iv) ; g v l R;  gS fd oqQN i fjes;  l a[ ; k, ¡ i w.kk±d gksrh gSa vFkkZr~ dksbZ Hkh i fjes;  l a[ ; k
i w.kk±d ugha gSA

(v) ; g v l R;  gS fd l Hkh vè; ki d i q#"k ugha gSa vFkkZr~ l Hkh vè; ki d i q#"k gSaA
(vi) ; g v l R;  gS fd oqQN ?kksM+s Hkwjs ugha gS vFkkZr~ l Hkh ?kksM+s Hkwjs gSaA
(vii) ; g v l R;  gS fd , sl h dksbZ okLrfod l a[ ; k x ugha gS ft l l s fd  x2 = – 1 vFkkZr~ de

l s de , d okLrfod l a[ ; k  x gS ft l l s fd x2 = – 1

fVIi . kh : Åi j dh ppkZ l s fd l h dFku dk fu"ks/  i zkIr  d jus dk fuEufyf[ kr
dk; Zdkj h fu; e (working rule) i zkIr dj l drs gSa%

(i) i gys ûgha* osQ l kFk dFku fyf[ k, A

(ii) ; fn dksbZ Hkze gks] rks vki  oqQN mi ; qDr l a' kks/ u (modification) dj l drs gSa] fo' ks"k
: i  l s l̂ Hkh* ; k ôqQN* l s l acaf/ r dFkuksa esaA
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i z' ukoyh A1.4

1. fuEufyf[ kr dFkuksa osQ fu"ks/  fyf[ k, %

(i) euq";  u' oj (mortal) gSA (ii) js[ kk l  js[ kk  m osQ l ekarj gSA

(iii) bl  vè; k;  esa vusd i z' ukofy; k¡ gSaA (iv) l Hkh i w.kk±d i fjes;  l a[ ; k gSA

(v) oqQN vHkkT;  l a[ ; k, ¡ fo"ke gSA (vi) dksbZ Nk=k vkyl h ugha gSA

(vii) oqQN fcfYy; k¡ dkyh ugha gSA

(viii) , sl h dksbZ l a[ ; k x ugha gS ft l l s fd 1x  

(ix) l a[ ; k 2] / u i w.kk±d  a dks foHkkft r djrh gSA (x) i w.kk±d  a vkSj   b  v l gHkkT;  gSA

2. uhps fn,  x,  i zR; sd i z' u esa nks dFku gSaA crkb,  fd nwl jk dFku i gys dFku dk fu"ks/  gS
; k ugha

(i) eqerkt  Hkw[ kh gS] (ii) oqQN fcfYy; k¡ dkyh gSa]
eqerkt  Hkw[ kh ugha gSA oqQN fcfYy; k¡ Hkwjh gSaA

(iii) l Hkh gkFkh fo' kky gSaA (iv) l Hkh v fXu' kked ; a=k yky gSaA
, d gkFkh fo' kky ugha gSA l Hkh vfXu' kked ; a=k yky ugha gSaA

(v) dksbZ vkneh xk;  ugha gSA
oqQN vkneh xk;  gSaA

A1.6 dFku dk foykse

vc ge , d dFku osQ foykse dh vfHk/ kj.kk (notion) dk i rk yxk, ¡xsA bl osQ fy,  gesa
f̂eJ (compound)* dFku dh vFkkZr~ , d , sl s dFku dh vko' ; drk gksrh gS t ks , d ; k
vf/ d l̂ jy* dFkuksa dk l a; kst u gksrk gSA , sl s rks feJ dFku cukus dh vusd fofèk; k¡
gSa] i jarq ; gk¡ ge mu fof/ ; ksa i j  è; ku oasQfnzr djsaxs t ks ' kCnksa ;̂ fn* vkSj r̂ks* osQ i z; ksx
}kjk nks l jy dFkuksa dks t ksM+dj i zkIr fd,  t krs gSaA mnkgj.k osQ fy,  dFku

dFku ;̂ fn o"kkZ gks jgh gS] rks l kbfdy l s t kuk dfBu gS* fuEufyf[ kr  nks
dFkuksa l s cuk gSA

p: o"kkZ gks jgh gSA

q: l kbfdy l s t kuk dfBuA

i woZ esa crk,  x,  l aosQru dk i z; ksx djosQ ge ; g dg l drs gSa% ; fn p, rks q gSA ge ; g
Hkh dg l drs gSa fd ‘p l s rkRi ; Z q i zkIr gksrk gS*A vkSj bl s ge p  q l s i zdV djrs gSaA

vc] eku yhft ,  fd dFku ; g gS fd ;̂ fn i kuh dh Vadh dkyh gS] rks bl esa i hus
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dk i kuh gSA* ; g p  q osQ : i  dk gS t gk¡ i fjdYi uk p gS ( i kuh dh Vadh dkyh gS)  vkSj
fu"d"kZ q gS (Vadh esa i hus dk i kuh gS)A eku yhft ,  ge i fjdYi uk vkSj fu"d"kZ dk
fofue;  (Interchange) dj nsa] rc , sl h fLFkfr esa gesa D; k i zkIr gksrk gS\  gesa q  p i zkIr
gksrk gS vFkkZr~ ; fn Vadh esa i hus okyk i kuh gS] rks Vadh vo' ;  dkyh gksxhA bl  dFku
dks dFku  p  q dk foykse (converse) dgrs gSaA

O; ki d : i  esa dFku p  q dk foykse q  p gksrk gS t gk¡ p vkSj  q dFku gSaA è; ku
nhft ,  fd  p  q vkSj  q  p , d&nwl js osQ foykse gaSA

mnkgj . k 13 : fuEufyf[ kr dFkuksa osQ foykse fyf[ k, %

(i) ; fn t ehyk l kbfdy pyk jgh gS] rks 17 vxLr j fookj dks i M+rk gSA

(ii) ; fn 17 vxLr j fookj gS] rks t ehyk l kbfdy pyk jgh gSA

(iii) ; fn i kSfyus Øksf/ r gksrh gS] rks ml dk psgjk yky gks t krk gSA

(iv) ; fn ,d O; fDr osQ i kl  f' k{kk esa Lukrd dh fMxzh gS] rks ml s f' k{k.k dh vuqefr gksrh gSA

(v) ; fn , d O; fDr dks ok; jy l aØe.k gS] rks ml s rst  cq[ kkj gksrk gSA

(vi) ; fn vgen eqacbZ esa gS] rks og Hkkjr esa gSA

(vii) ; fn f=kHkqt  ABC l eckgq gS] rks ml osQ l Hkh var%dks.k cjkcj gksrs gSaA

(viii) ; fn x , d v i fjes;  l a[ ; k gS] rks x dk n' keyo i zl kj vuol kuh (non-terminating)
vukorhZ (non-recurring) gksrk gSA

(ix) ; fn x – a cgqi n p(x) dk , d xq.ku[ kaM gS] rks p(a) = 0.

gy  : Åi j fn; k x; k i zR; sd dFku p  q osQ : i  dk gSA vr% foykse Kkr djus osQ fy,
i gys ge p vkSj  q dks i gpkurs gSa vkSj rc q  p fy[ krs gSaA

(i) p: t ehyk l kbfdy pyk jgh gS vkSj  q: 17 vxLr jfookj dks i M+rk gSA vr% foykse
; g gS ; fn 17 vxLr j fookj dks i M+rk gS] rks t ehyk l kbfdy pyk jgh gSA

(ii) ; g (i) dk foykse gSA vr% bl dk foykse Åi j  (i) esa fn; k x; k dFku gSA

(iii) ; fn i kSyhu dk psgjk yky gks t krk gS] rks og Øksf/ r gSA

(iv) ; fn ,d O; fDr dks i <+kus dh vuqefr gS] rks ml osQ i kl  f' k{kk esa Lukrd dh fMxzh gSA

(v) ; fn , d O; fDr dks rst  cq[ kkj gS rks] ml s ok; jy l aØe.k gSA

(vi) ; fn vgen Hkkjr esa gS] rks og eqacbZ esa gSA

(vii) ; fn f=kHkqt  ABC osQ l Hkh var%dks.k cjkcj gSa] rks og l eckgq f=kHkqt  gSA
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(viii) ; fn x dk n' keyo i zl kj vuol kuh vukorhZ gS] rks x , d i fjes;  l a[ ; k gSA
(ix) ; fn p(a) = 0, rks x – a cgqi n p(x) dk , d xq.ku[ kaM gSA

è; ku nhft ,  fd bl  ckr dh fpark fd,  fcuk fd dFku l R;  gS ; k v l R; ] geus
Åi j fn,  x,  i zR; sd dFku dk osQoy foykse fy[ k fn; k gSA mnkgj .k osQ fy,
fuEufyf[ kr dFku i j  fopkj dhft , A ; fn vgen eqacbZ esa gS] rks og Hkkjr esa gSA ; g dFku
l R;  gSA vkb,  vc ge bl dk foykse ysaA ; fn vgen Hkkjr esa gS] rks og eqacbZ esa gSA ; g
vko' ; d ugha gS fd ; g l nk l R;  gh gks&og Hkkjr osQ fdl h Hkh Hkkx esa gks l drk gSA

xf.kr esa] fo' ks"k : i  l s T; kfefr esa vki dks , sl h vusd fLFkfr; k¡ feyrh gSa] t gk¡
p  q l R;  gksrk gS vkSj vki dks ; g fu.kZ;  ysuk gksrk gS fd D; k foykse vFkkZr~ q  p
Hkh l R;  gSA

mnkgj . k 14 : fuEufyf[ kr dFkuksa osQ foykse crkb, A i zR; sd fLFkfr esa ; g Hkh fu.kZ;
yhft ,  fd foykse l R;  gS ; k vl R; A

(i) ; fn n , d l e i w.kk±d gS] rks 2n + 1 , d fo"ke i w.kk±d gksrk gSA
(ii) ; fn , d okLrfod l a[ ; k dk n' keyo&i zl kj l kar (terminating) gS] rks l a[ ; k

i fjes;  gSA
(iii) ; fn , d fr; Zo~Q Nsnh js[ kk (transversal) nks l ekarj js[ kkvksa dks dkVrh gS] rks l axr

dks.kksa dk i zR; sd ; qXe cjkcj gksrk gSA
(iv) ; fn , d prqHkqZt  dh l Eeq[ k&Hkqt kvksa dk i zR; sd ; qXe cjkcj gks] rks prqHkqZt  l ekarj

prqHkqZt  gksrk gSA
(v) ; fn nks f=kHkqt  l ok±xl e gS] rks muosQ l axr dks.k cjkcj gksrs gSaA

gy  :
(i) foykse ; g gS fd ;̂ fn 2n + 1 , d fo"ke i w.kk±d gS] rks n , d l e i w.kk±d gksrk gSA*

; g , d v l R;  dFku gS (mnkgj.k osQ fy,  15 = 2(7) + 1, vkSj  7 fo"ke gSA)
(ii) ;̂ fn , d okLrfod l a[ ; k i fjes;  gS] rks bl dk n' keyo i zl kj l kar gksrk gSA* ; g

foykse gSA ; g , d v l R;  dFku gSA D; ksafd i fjes;  l a[ ; k dk , d vuol kuh
vkorhZ n' keyo i zl kj Hkh gks l drk gSA

(iii) foykse ; g gS fd ;̂ fn , d fr; Zd Nsnh js[ kk nks js[ kkvksa dks bl  i zdkj dkVrh gks
fd l axr dks.kksa dk i zR; sd ; qXe cjkcj gks] rks nksuksa js[ kk, ¡ l ekarj gksrh gSa*A d{kk IX
dh i kB~; i qLrd osQ vfHkxg̀hr 6.4 osQ vuql kj geus ; g eku fy; k gS fd ; g dFku
l R;  gSA

(iv) ;̂ fn , d prqHkqZt  l ekarj prqHkqZt  gks] rks bl osQ l Eeq[ k Hkqt kvksa dk i zR; sd ; qXe
cjkcj gksrk gSA* ; g foykse gSA ; g l R;  gS ( i zes;  8-1] d{kk IX)A
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(v) ;̂ fn nks f=kHkqt ksa osQ l axr dks.k cjkcj gksa] rks os l ok±xl e gksrs gSa* foykse gSA ; g
dFku v l R;  gSA ; g ge vki  i j  NksM+ jgs gSa fd vki  buosQ fy,  , d mi ; qDr
i zR; qnkgj.k Kkr djsaA

i z' ukoyh A1.5

1. fuEufyf[ kr dFkuksa osQ foykse fyf[ k,

(i) ; fn Vksfd; ks esa xehZ gks] rks ' kju osQ ' kjhj l s v f/ d i l huk fudyus yxrk gSA

(ii) ; fn ' kkfyuh Hkw[ kh gks] rks ml dk i sV oqQM+oqQM+kus yxrk gSA

(iii) ; fn ; ' koar dks Nk=k&òfÙk fey jgh gks] rks ml s , d fMxzh fey l drh gSA

(iv) ; fn i kS/ s esa i wQy yxs gq,  gksa] rks og l t ho gksrk gSA

(v) ; fn t kuoj , d fcYyh gS] rks bl dh , d i w¡N gksrh gSA

2. fuEufyf[ kr dFkuksa osQ foykse fyf[ k, A i zR; sd fLFkfr esa ; g crkb,  fd foykse l R;  gS ; k
vl R;

(i) ; fn f=kHkqt  ABC l ef}ckgq gks] rks bl osQ vk/ kj dks.k cjkcj gksrs gSaA

(ii) ; fn ,d i w.kk±d fo"ke gks] rks bl dk oxZ , d fo"ke i w.kk±d gksrk gSA

(iii) ; fn  x2 = 1, rks  x = 1

(iv) ; fn ABCD , d l ekarj prqHkqZt  gks] rks AC rFkk BD , d nwl js dks l ef}Hkkft r djrs gSaA

(v) ; fn a, b vkSj  c i w.kZ l a[ ; k, ¡ gSa] rks a + (b + c) = (a + b) + c

(vi) ; fn  x  vkSj   y  nks fo"ke l a[ ; k, ¡ gSa] rks x + y , d l e l a[ ; k gksrh gSA

(vii) ; fn , d l ekarj prqHkqZt   PQRS osQ ' kh"kZ c̄nq , d òÙk i j fLFkr gksa] rks og , d vk; r
gksrk gSA

A1.7 foj ks/ ksfDr  }kjk mi i fÙk

vHkh rd vki us l Hkh mnkgj.kksa esa i fj.kkeksa dh l R; rk LFkkfi r djus osQ fy,  i zR; {k roZQ
dk i z; ksx fd; k FkkA vc ge î jks{k* rdks± fo' ks"k: i  l s f̂ojks/ ksfDr }kjk mi i fÙk*
(proof by conrtradiction) uked xf.kr osQ , d vfr ' kfDr' kkyh l k/ u dk i rk yxk, ¡xsA ge
bl  fof/  dk i z; ksx vè; k;  1 esa vusd l a[ ; kvksa dh v i fjes; rk LFkkfi r djus vkSj vU;
vè; k; ksa esa oqQN i zes; ksa dks fl ¼ djus osQ fy,  dj pqosQ gSaA ; gk¡ ge bl  v fHk/ kj.kk dks
Li "V djus osQ fy,  vusd mnkgj.k ysaxsA
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vkxs vè; ; u djus l s i gys vkb,  ge bl  ckr i j  ppkZ djsa fd fojks/ ksfDr D; k
gSA xf.kr esa fojks/  rc gksrk gS t cfd gesa , d , sl k dFku p i zkIr gksrk gS fd p l R;  gksrk
gS vkSj bl dk fu"ks/  ~p Hkh l R;  gksrk gSA mnkgj.k osQ fy, ]

p: , t gk¡ a vkSj  b vl gHkkT;  l a[ ; k, ¡ gSaA

q: l a[ ; k 2 `a' vkSj  `b' nksuksa dks foHkkft r djrh gSA

; fn ge ; g eku ysa fd p l R;  gS vkSj ge ; g Hkh n' kkZ l dsa fd q Hkh l R;  gS]
rks] gesa , d fojks/ ksfDr i zkIr gksrh gS D; ksafd q dk ; g rkRi ; Z gS fd p dk fu"ks/  l R;  gSA
; fn vki dks ; kn gks fd ; gh ckr ; FkkrF;  rc ?kVh Fkh t c ge ; g fl ¼ djus dk i z; kl
dj jgs Fks fd 2 vi fjes;  gS (nsf[ k,  vè; k;  1)A

fojks/ ksfDr }kjk mi i fÙk fdl  i zdkj dk; Z djrh gS\  vkb,  , d fof' k"V mnkgj.k
ysdj bl  i j ge fopkj djsaA eku yhft ,  fuEufyf[ kr fn; k gqvk gS%

l Hkh efgyk, ¡ u' oj gksrh gSaA A ,d efgyk gSA fl ¼ dhft ,  fd efgyk A u' oj gSA

; | fi  ; g , d l jy mnkgj.k gS] fi Qj Hkh vkb,  ge ns[ ksa fd fojks/ ksfDr l s bl s ge
oSQl s fl ¼ dj l drs gSaA
 vkb,  ge ; g eku ysa fd ge dFku p dh l R; rk LFkkfi r djuk pkgrs gSa ( ; gk¡ ge

; g n' kkZuk pkgrs gSa fd  p : êfgyk A u' oj gS* l R;  gS)
 vr% l cl s i gys ge ; g eku ysrs gSa fd dFku l R;  ugha gS vFkkZr~ ge ; g eku

ysrs gSa fd  p dk fu"ks/  l R;  gSA (vFkkZr~ efgyk A u' oj ugha gS)A
 rc ge p osQ fu"ks/  dh l R; rk i j  vk/ kfjr vusd roZQl axr fuxeu djrs gSaA

(D; ksafd êfgyk A u' oj ugha gS* bl fy,  gesa dFku l̂ Hkh efgyk, ¡ u' oj gSa*
dk , d i zR; qnkgj.k i zkIr gks t krk gSA vr% ; g vl R;  gS fd l Hkh efgyk, ¡
u' oj gSa)A

 ; fn bl l s fojks/ ksfDr mRi Uu gksrh gS] rks ; g fojks/ ksfDr gekjh nks"ki w.kZ ekU; rk fd
p̂ l R;  ugha gS* osQ dkj.k gksrk gSA ( ; g , d fojks/ ksfDr gS D; ksafd geus ; g n' kkZ; k
gS fd dFku l̂ Hkh efgyk, ¡ u' oj gS* vkSj bl oQk fu"ks/  fd l̂ Hkh efgyk, ¡ u' oj
ugha gSa*] l R;  gSA ; g fojks/ ksfDr bl fy,  gksrh gS] D; ksafd ge ; g ekudj pys Fks
fd A u' oj ugha gSA)A

 vr% gekjh dYi uk xyr gS vFkkZr~  p dks l R;  gksuk gh gS (vr% A u' oj gS)A
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mnkgj . k 15 : , d ' kwU; srj i fjes;  l a[ ; k vkSj , d v i fjes;  l a[ ; k dk xq.kui Qy v i fjes;
gksrk gSA

gy  :

dFku fo' ys"k. k@fVIi . kh

ge fojks/ ksfDr }kjk mi i fÙk dk i z; ksx djsaxsA eku
yhft ,  r , d ' kwU; srj i fjes;  l a[ ; k gS vkSj  x , d
v i fjes;  l a[ ; k gSA

eku yhft ,  , 
mr
n

  t gk¡ m, n i w.kk±d gS vkSj  m  0,

 n  0 gesa ; g fl ¼ djuk gS fd rx vi fjes;  gSA

eku yhft ,  rx i fjes;  gSA ; gk¡ ge ml  dFku dk fu"ks/
l R;  eku ys  jgs gSa ft l s gesa
fl ¼ djuk gSA

rc , prx
q

 , q  0, t gk¡  p vkSj  q i w.kk±d gSA ; g fi Nys dFku vkSj i fjes;
l a[ ; k dh i fjHkk"kk l s i zkIr
gksrk gSA

l ehdj.k prx
q

 , q  0, vkSj   
mr
n

 ,

dk i z; ksx djus i j  gesa 
p npx

rq mq
 

i zkIr gksrk gSA

D; ksafd np vkSj  mq i w.kk±d gSa vkSj  mq  0, i w.kk±dksa osQ xq.k/ eks± vkSj i fjes;
bl fy,  x , d i fjes;  l a[ ; k gSA l a[ ; k dh i fjHkk"kk dk i z; ksx

djus i j

; g , d fojks/ ksfDr gS D; ksafd geus x dks i fjes; bl h fojks/ ksfDr oQks
fn[ kk; k gS] i jarq gekjh i fjdYi uk osQ vuql kj x ge <w¡<+ jgs FksA
vi fjes;  gSA

fojks/ ksfDr bl  nks"ki w.kZ dYi uk] fd roZQl axr fuxeu
rx i fjes;  gS osQ dkj.k gksrk gSA
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vc ge mnkgj.k 11 fl ¼ djsaxs] i jarq bl  ckj ge fojks/ ksfDr }kjk mi i fÙk dk i z; ksx
djsaxsA i fj .kke uhps fn; k x; k gSA

dFku fo' ys"k. k@fVIi . kh

vkb,  ge ; g eku ysa fd dFku l R;  ugha gSA t Sl kfd ge i gys ns[ k pqosQ
gSa fd ; g fojks/ ksfDr }kjk
mi i fÙk dh l gk; rk l s roZQ
nsus dk i zkjaHk gSA

vr% ge ; g eku ysrs gSa fd , d , sl h vHkkT; ; g i fj .kke osQ dFku dk
l a[ ; k p > 3 gksrh gS t ks 6n + 1 ; k 6n + 5 osQ : i fu"ks/  gSA
dk gksrk gS] t gk¡ n , d i w.kZ l a[ ; k gSA

6 osQ Hkkx i j  ; wfDyM dh foHkkt u i zesf; dk dk i gys fl ¼ fd,  x,  i fj .kkeksa
i z; ksx djus vkSj bl  rF;  dk i z; ksx djus i j  fd dk i z; ksx djus i jA
p, 6n + 1 ; k 6n + 5 osQ : i  dk
ugha gS] gesa p = 6n ; k 6n + 2 ; k 6n + 3
; k 6n + 4 i zkIr gksrk gSA

vr%  p ; k rks 2 ; k 3 l s HkkT;  gSA roZQl axr fuxeu

bl fy, ]  p vHkkT;  ugha gSA roZQl axr fuxeu

; g , d fojks/ ksfDr gS] D; ksafd gekjh i fjdYi uk rF; r% ge ; gh pkgrs gSa
osQ vuql kj   p vHkkT;  gSA

fojks/ ksfDr bl fy,  gksrh gS D; ksafd ge ; g ekudj
pys Fks fd , d , sl h vHkkT;  l a[ ; k  p > 3 gksrh gS]
t ks 6n + 1 ; k 6n + 5 osQ : i  dh ugha gksrhA

i fj.kker% 3 l s cM+h i zR; sd vHkkT;  l a[ ; k 6n + 1 ; g fu"d"kZ i zkIr djrs gSaA

; k 6n + 5 : i  dh gSA



fVIi . kh : Åi j dh mi i fÙk osQ mnkgj.k l s ; g i rk pyrk gS fd , d i fj .kke dks vusd
fof/ ; ksa l s fl ¼ fd; k t k l drk gSA
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i zes;  A1.2 : , d c̄nq l s ml  js[ kk osQ] t ks ml  c̄nq l s gksdj ugha t krh gS] c̄nqvksa dks
feykus okys l Hkh js[ kk&[ kaMksa esa y?kqre js[ kk&[ kaM js[ kk i j  yac gksrk gSA

mi i fÙk :

v koQ̀fr  A1.5

dFku fo' ys"k. k@fVIi . kh

eku yhft ,  XY nh gqbZ js[ kk gS] P , d c̄nq gS] t ks D; ksafd gesa ; g fl ¼ djuk gS
XY i j  fLFkr ugha gS vkSj  PM, PA1, PA2, . . . fd l Hkh js[ kk&[ kaMksa PM, PA1,
vkfn] c̄nq P l s js[ kk XY osQ c̄nqvksa rd [ khaps PA2, . . . vkfn esa y?kqre
x,  js[ kk&[ kaM gS ft uesa PM y?kqre js[ kk&[ kaM gS js[ kk&[ kaM] XY i j  yac gksrk
(vkòQfr A 1.5 nsf[ k, ) gS] vr% l cl s i gys ge bu

js[ kk&[ kaMksa dks ysrs gSaA

eku yhft ,  PM, XY i j  yac ugha gSA ; g fojks/ ksfDr }kjk fl ¼ fd,
t kus okys dFku dk fu"ks/  gSA

js[ kk XY i j PN yac Mkfy, ] t Sl kfd vkòQfr i fj.kkeksa dks fl ¼ djus osQ
A1.5 esa c̄nqfdr js[ kk l s fn[ kk; k x; k gSA fy,  gesa i zk; % jpuk djus

dh vko' ; drk i M+rh gSA

l Hkh js[ kk&[ kaMksa PM, PN, PA1, PA2, . .  vkfn esa PN l edks.k f=kHkqt  dh Hkqt k d.kZ
y?kqre js[ kk&[ kaM gS] ft l dk vFkZ ; g gS fd l s NksVh gksrh gS vkSj l a[ ; kvksa
PN < PM osQ Kkr xq.k/ eZA

; g gekjs bl  i fjdYi uk dh fojks/ ksfDr gS fd ; FkkrF;  ge ; gh pkgrs gSaA
, sl h l Hkh js[ kk&[ kaMksa esa PM y?kqre js[ kk&[ kaM gSA

vr% js[ kk&[ kaM PM, XY i j  yac gSA ge fu"d"kZ i j  vk t krs gSaA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



150 xf.kr

i z' ukoyhA1.6

1. eku yhft ,  a + b = c + d, vkSj  a < c, rks fojks/ ksfDr }kjk mi i fÙk dk i z; ksx djosQ ; g
fn[ kkb,  fd  b  d

2. eku yhft ,  r , d i fjes;  l a[ ; k gS vkSj   x , d v i fjes;  l a[ ; k gSA fojks/ ksfDr }kjk mi i fÙk
dk i z; ksx djosQ ; g fn[ kkb,  fd  r + x , d v i fjes;  l a[ ; k gSA

3. fojks/ ksfDr }kjk mi i fÙk dk i z; ksx djosQ ; g fl ¼ dhft ,  fd ; fn fdl h i w.kk±d a osQ fy,
a2 l e gS] rks a Hkh l e gksrk gSA

[l aosQr  : eku yhft ,  a l e ugha gS] vFkkZr~ ; g 2n + 1 osQ : i  dk gS] t gk¡ n , d i w.kk±d gS vkSj
rc vkxs cf<+, A]

4. f̂ojks/ ksfDr }kjk mi i fÙk* dk i z; ksx djosQ ; g fl ¼ dhft ,  fd ; fn i w.kk±d  a osQ fy,
a2, 3 l s HkkT;  gks] rks a,Hkh 3 l s HkkT;  gSA

5. fojks/ ksfDr }kjk mi i fÙk dk i z; ksx djosQ ; g fn[ kkb,  fd  n dk , sl k dksbZ eku ugha gksrk
ft l osQ fy,  6n dk vafre vad ' kwU;  gksA

6. fojks/ ksfDr dk i z; ksx djosQ ; g fl ¼ dhft ,  fd , d l ery dh nks js[ kk, ¡ , d l s v fèkd
c̄nq i j i zfrPNsn ugha dj l drh gSaA

A1.8 l kj ka' k
bl  i fj f' k"V esa] vki us fuEufyf[ kr rF; ksa dk vè; ; u fd; k gS%

1. fdl h mi i fÙk osQ fofHkUu vo; o vkSj d{kk 9 esa i <+h xbZ vU;  l acaf/ r  l adYi uk, ¡A

2. fdl h dFku dk fu"ks/ A

3. fdl h dFku dk foykseA

4. fojks/ ksfDr }kjk mi i fÙkA
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APPENDIX 1

mÙkj @l adsr

i z' ukoyh 1.1

1. (i) 22 × 5 × 7 (ii) 22 × 3 × 13 (iii) 32 × 52 × 17

(iv) 5 × 7 × 11 × 13 (v) 17 × 19 × 23

2. (i) LCM = 182; HCF = 13 (ii) LCM = 23460; HCF = 2 (iii) LCM = 3024; HCF = 6

3. (i) LCM = 420; HCF = 3 (ii) LCM = 11339; HCF = 1 (iii) LCM = 1800; HCF = 1

4. 22338

7. 36 feuV

i z' ukoyh 2.1

1. (i) dksbZ ' kwU; d ugha (ii) 1 (iii) 3 (iv) 2 (v) 4 (vi) 3

i z' ukoyh 2.2

1. (i) –2, 4 (ii)
1 1,
2 2

(iii) 1 3,
3 2



(iv) –2, 0 (v) 15, 15 (vi) 4–1,
3

2. (i) 4x2 – x – 4 (ii) 23 3 2 1x x  (iii) 2 5x 

(iv) x2 – x + 1 (v) 4x2 + x + 1 (vi) x2 – 4x + 1
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i z' ukoyh 3.1

1. (i) jSf[ kd l ehdj.kksa dk okafNr ; qXe gS %

x + y = 10; x – y = 4, t gk¡ x yM+fd; ksa dh l a[ ; k gS rFkk y yM+dksa dh l a[ ; k gSA

xzki Qh;  gy osQ fy,  xzki Q i si j i j  , d gh v {k dks ysrs gq,  bu l ehdj.kksa dk xzki Q [ khafp, A

yM+fd; k¡ = 7, yM+osQ = 3.

(ii) jSf[ kd l ehdj.kksa dk okafNr ; qXe gS%

5x + 7y = 50; 7x + 5y = 46, t gk¡ x vkSj  y Øe' k% , d i asfl y vkSj , d dye osQ ewY;  (` esa)

gSaA

xzki Qh;  gy osQ fy,  xzki Q i si j i j  l eku v {kksa dks ysrs gq,  bu l ehdj.kksa dk xzki Q [ khafp, A

, d i safl y dk ewY;  = ` 3, , d dye dk ewY;  = ` 5

2. (i) , d fcanq i j i zfrPNsn djrh gSA (ii) l ai krh (iii) l ekarj

3. (i) l axr (ii) v l axr (iii) l axr

(iv) l axr (v) l axr

4. (i) l axr (ii) v l axr (iii) l axr (iv) v l axr

mi jksDr  (i) dk gy] y = 5 – x }kjk i znÙk gS] t gk¡ x dk dksbZ Hkh eku gks l drk gSaA vFkkZr~ v i fjfer

: i  l s vusoQ gy gSaA

mi jksDr  (iii) dk gy x = 2, y = 2 gS vFkkZr~ v f}rh;  gy gSA

5. yackbZ = 20 m vkSj pkSM+kbZ = 16 m.

6. rhuksa Hkkxksa osQ fy,  , d l aHkkfor gy gS %

(i) 3x + 2y – 7 = 0 (ii) 2x + 3y – 12 = 0 (iii) 4x + 6y – 16 = 0

7. f=kHkqt  osQ ' kh"kZ (–1, 0), (4, 0) vkSj (2, 3) gSaA
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i z' ukoyh 3.2

1. (i) x = 9, y = 5 (ii) s = 9, t = 6 (iii) y = 3x – 3,

t gk¡ x dksbZ Hkh eku ys l drk gS vFkkZr v i fjfer : i  l s vusd gy gSaA

(iv) x = 2, y = 3 (v) x = 0, y = 0 (vi) x = 2, y = 3

2. x = –2, y = 5; m = –1.

3. (i) x – y = 26, x = 3y, t gk¡ x vkSj  y (x > y) nks l a[ ; k, ¡ gSa ; x = 39, y = 13.

(ii) x – y = 18, x + y = 180, t gk¡ x vkSj  y va' kks esa nks dks.kksa dh eki  gSa_ x = 99, y = 81.

(iii) 7x + 6y = 3800, 3x + 5y = 1750, t gk¡ x vkSj y Øe' k% , d cYyk rFkk , d xsan osQ ewY;  (` esa)

gSa; x = 500, y = 50.

(iv) x + 10y = 105, x + 15y = 155, t gk¡ x (` esa) fu; r HkkM+k gS vkSj  y (` esa) i zfr  km HkkM+k gS;

x =5, y = 10; ` 255A

(v) 11x – 9y + 4 = 0, 6x – 5y + 3 = 0, t gk¡ x vkSj  y Øe' k% fHkUu osQ va' k vkSj gj

gSa; 7 ( 7, 9)
9

x y  A

(vi) x – 3y – 10 = 0, x – 7y + 30 = 0, t gk¡ x vkSj  y Øe' k% t Sdc vkSj ml osQ i q=k dh o"kks± esa vk; q

gS; x = 40, y = 10.

i z' ukoyh 3.3

1. (i) x = 
19
5 , y = 

6
5 (ii) x = 2, y = 1 (iii) x = 

9
13

, y = 5
13

 ,

(iv) x = 2, y = –3

2. (i) x – y + 2 = 0, 2x – y – 1 = 0, t gk¡ x vkSj  y fHkUu osQ va' k vkSj gj gSa; 
3
5


(ii) x – 3y + 10 = 0, x – 2y – 10 = 0, t gk¡ x vkSj  y Øe' k% uwjh vkSj l ksuw dh mez  (o"kks± esa) gSaA uwjh

dh mez (x) = 50, l ksuw dh mez (y) = 20.
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(iii) x + y = 9, 8x – y = 0, t gk¡ x vkSj  y Øe' k% l a[ ; k ds ngkbZ vkSj bdkbZ osQ vad gSa; 18.

(iv) x + 2y = 40, x + y = 25, t gk¡ x vkSj y Øe' k%  ̀  50 vkSj  ̀  100 osQ uksVksa dh l a[ ; k, ¡ gSa_ x = 10,

y = 15.

(v) x + 4y = 27, x + 2y = 21, t gk¡ x fu; r HkkM+k  (` esa) gS vkSj y v frfjDr HkkM+k (` esa) i zfrfnu dk

gS; x = 15, y = 3.

i z' ukoyh 4.1

1. (i) gk¡ (ii) gk¡ (iii) ugha (iv) gk¡

(v) gk¡ (vi) ugha (vii) ugha (viii) gk¡

2. (i) 2x2 + x – 528 = 0, t gk¡ x (ehVj esa) Hkw[ kaM dh pkSM+kbZ gSA

(ii) x2 + x – 306 = 0, t gk¡ x y?kqrj i w.kk±d gSA

(iii) x2 + 32x – 273 = 0, t gk¡ x (o"kks± esa) jksgu dh orZeku vk; q gSA

(iv) u2 – 8u – 1280 = 0, t gk¡ u (km/h esa) Vªsu dh pky gSA

i z' ukoyh 4.2

1. (i) – 2, 5 (ii) 3– 2,
2

(iii) 5 , 2
2

 

(iv)
1 1,
4 4

(v) 1 1,
10 10

2. (i) 9, 36 (ii) 25, 30

3. l a[ ; k, ¡ 13 vkSj 14 gSaA

4. / ukRed i w.kk±d  13 vkSj  14 gSaA

5. 5 cm vkSj 12 cm

6.oLrqvksa dh l a[ ; k = 6, i zR; sd oLrq dk ewY;  =  ̀  15
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i z' ukoyh 4.3

1. (i) okLrfod ewyksa dk v fLrRo ugha gSA (ii) cjkcj ewy; 2 2,
3 3

(iii) fofHkUu ewy; 
3 3

2


2. (i) k = ± 2 6 (ii) k = 6

3. gk¡_ 40 m, 20 m.

4. ugha

5. gk¡_ 20 m, 20 m

i z' ukoyh 5.1

1. (i) gk¡_ 15, 23, 31, . . . , d  A.P. cukrs gSa D; ksafd i zR; sd vxyk i n fi Nys i n esa  8 t ksM+us l s i zkIr

gksrk gSA

(ii) ugha] vk; ru V, 
23V 3, V,

4 4
 
 
 

  gSaA

(iii) gk¡_ 150, 200, 250, . . . , d  A.P. cukrs gSaA

(iv) ugha] jkf' k; k¡ 10000 
2 38 8 8, ,,1 10000 1 10000 1

100 100 100
            
     

  gSaA

2. (i) 10, 20, 30, 40

(ii) – 2, – 2, – 2, – 2

(iii) 4, 1, – 2, – 5

(iv) 1 1,–1, 0,
2 2



(v) – 1.25, – 1. 50, – 1.75, – 2.0

3. (i) a = 3, d = – 2

(ii) a = – 5, d = 4

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



156 xf.kr

(iii) 1 4,
3 3

a d 

(iv) a = 0.6, d = 1.1

4. (i) ugha

(ii) gk¡] 
1 9 ,; 4, 5
2 2

d 

(iii) gk¡] d = – 2; – 9.2, –11.2, – 13.2

(iv) gk¡] d = 4; 6, 10, 14

(v) gk¡] d = 2 ; 3 4 2 , 3 5 2 , 3 6 2  

(vi) ugha

(vii) gk¡] d = – 4; – 16, – 20, – 24

(viii) gk¡] 1 1 1,,0;
2 2 2

d    

(ix) ugha

(x) gk¡] d = a; 5a, 6a, 7a

(xi) ugha

(xii) gk¡] d = 2 ;  50 , 72 , 98

(xiii) ugha

(xiv) ugha

(xv) gk¡] d = 24; 97, 121, 145
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i z' ukoyh 5.2

1. (i) an = 28 (ii) d = 2 (iii) a = 46 (iv) n = 10 (v) an = 3.5

2. (i) C (ii) B

3. (i) 14

(ii) 18  ,  8

(iii) 6   ,  81
2

(iv) – 2   ,   0   ,   2   ,   4

(v) 53   ,   23   ,   8   ,   –7

4. 16ok¡ i n

5. (i) 34 (ii) 27

6. ugha

7. 178

8. 64

9. 5ok¡ i n

10. 1

11. 65ok¡ i n

12. 100

13. 128

14. 60
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15. 13

16. 4, 10, 16, 22, . . .

17. vafre i n l s 20ok¡ i n 158 gSA

18. –13, –8, –3

19. 11ok¡ o"kZ

20. 10

i z' ukoyh 5.3

1. (i) 245 (ii) –180 (iii) 5505 (iv) 33
20

2. (i) 1046 
1
2

(ii) 286

(iii) – 8930

3. (i) n = 16, Sn = 440 (ii) d = 
7 ,
3

 S13 = 273 (iii) a = 4, S12 = 246

(iv) d = –1, a10 = 8 (v) a = 9
35 85,
3 3

 a (vi) n = 5, an = 34

(vii) n = 6, d = 
54
5

(viii) n = 7, a = – 8 (ix) d = 6

(x) a = 4

4. 12. l w=k S = [2 ( 1) ]
2
n a n d   esa a = 9, d = 8, S = 636 j [ kus i j ge f}?kkr l ehdj.k

4n2 + 5n – 636 = 0 i zkIr djrs gSaA gy djus i j ewy  n = 
53 , 12
4

  i krs gSaA bu nksuksa ewyksa esa osQoy

, d ewy 12 gh Lohdk; Z gSA

5. n = 16, d = 
8
3

6. n = 38, S = 6973
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7. ; ksx = 1661

8. S51 = 5610

9. n2

10. (i) S15 = 525 (ii) S15 = – 465

11. S1 = 3, S2 = 4; a2 = S2 – S1 = 1; S3 = 3, a3 = S3 – S2 = –1,

a10 = S10 – S9 = – 15; an = Sn – Sn – 1 = 5 – 2n.

12. 4920

13. 960

14. 625

15. ` 27750

16. i qjLdkjksa dk ewY; (` esa) 160, 140, 120, 100, 80, 60, 40 gSaA

17. 234

18. 143 cm

19. 16 i afDr; k¡, 5 yV~Bksa dks l cl s Åi jh i afDr esa j[ krs gSaA S = 200, a = 20, d = –1 l w=k

S = [2 ( 1) ]
2
n a n d   esa j[ kus i j ge 41n – n2  = 400 i zkIr djrs gSaA gy djus i j  n = 16, 25

gSA vr% i afDr; ksa dh l a[ ; k 16 ; k 25 gSA vc a25 = a + 24 d = – 4 vFkkZr~25 oha i afDr esa yV~Bksa dh l a[ ; k

–4 gS t ks l aHko ugha gSA vr% n = 25 l aHko ugha gSA n = 16 osQ fy, , a16 = 5. vr% 16 i afDr; k¡ gSa vkSj

l cl s Åi j okyh i afDr esa 5 yV~Bs j[ ks gSaA

20. 370 m

i z' ukoyh5.4 (, sfPNd )*

1. 32ok¡ i n 2. S16 = 20, 76 3. 385 cm

4. 35 5. 750 m3
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i z' ukoyh 6.1

1. (i) l e: i (ii) l e: i (iii) l eckgq

(iv) cjkcj] l ekuqi krh 3. ugha

i z' ukoyh 6.2

1. (i) 2 cm (ii) 2.4 cm

2. (i) ugha (ii) gk¡ (iiii) gk¡

9. fcanq O l s gksrs gq,  DC osQ l ekarj , d js[ kk [ khafp,  t ks AD vkSj BC dks Øe' k fcanq E vkSj F i j

i zfrPNsfnr djsA

i z' ukoyh 6.3

1. (i) gk¡] AAA,  ABC ~  PQR (ii) gk¡] SSS,  ABC ~  QRP

(iii) ugha (iv) gk¡] SAS,  MNL ~  QPR

(v) ugha (vi) gk¡] AA,  DEF ~  PQR

2. 55°, 55°, 55°

14. AD dks fcanq E rd c<+kb,  rkfd AD = DE vkSj PM dks fcanq N rd c<+kb,  rkfd PM = MN gksA

EC vkSj NR dks feykb, A

15. 42 m

i z' ukoyh 7.1

1. (i) 2 2 (ii) 4 2 (iii) 22  a b

2. 39; 39 km 3. ugha 4. gk¡ 5. pEi k l gh gSA

6. (i) oxZ (ii) prqHkZqt  ugha gS (iii) l ekarj prqHkZqt
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7. (– 7, 0) 8. – 9, 3 9. 4, QR = 41, PR = 82 , 9 2

10. 3x + y – 5 = 0

i z' ukoyh 7.2

1. (1, 3) 2. 5 72, ; 0,
3 3

       
   

3. 61m;  5oha js[ kk esa  22.5 m nwjh i j 4. 2 : 7

5. 3 ,1 : 1 ; 0
2

  
 

6. x = 6, y = 3 7. (3, – 10)

8. 2 20,
7 7

   
 

9. 7 13,1, (0,5), 1,
2 2

      
   

10. 24 oxZ ek=kd

i z' ukoyh A1.1

1. (i) l afnX/ (ii) l R; (iii) l R; (iv) l afnX/ (v) l afnX/

2. (i) l R; (ii) l R; (iii) v l R; (iv) l R; (v) l R;

3. osQoy (ii) gh l R;  gS

4. (i) ; fn a > 0 vkSj  a2 > b2, rc a > b.

(ii) ; fn xy > 0 vkSj  x2 = y2, rc x = y.

(iii) ; fn (x + y)2 = x2 + y2 vkSj y  0, rc x = 0.

(iv) l ekarj prqHkqZt  osQ fod.kZ , d nwl js dks l ef}Hkkft r djrs gSaA

i z' ukoyh A1.2

1. A u' oj gSA 2. ab i fjes;  l a[ ; k gSA

3. 17 dk n' keyo i zl kj.k vuol kuh vkSj vukorhZ gSA

4. y = 7 5.  A = 100°,  C = 100°,  D = 180°

6. PQRS , d vk; r gSA

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



162 xf.kr

7. gk¡] i fjdYi uk osQ vk/ kj i jA ugha] D; ksafd  3721 61  gS t ks v i fjes;  ugha gSA pw¡fd i fjdYi uk

xyr Fkh bl fy,  fu"d"kZ v l R;  gSA

i z' ukoyh A1.3

1. fdl h i w.kk±d  n osQ fy,  Øekxr fo"ke l a[ ; k, ¡ 2n + 1 vkSj  2n + 3 yhft , A

i z' ukoyh A1.4

1. (i) euq";  u' oj ugha gSA

(ii) js[ kk l js[ kk m osQ l ekarj ugha gSA

(iii) vè; k;  esa cgqr i z' ukofy; k¡ ugha gSaA

(iv) l Hkh i w.kk±d i fjes;  l a[ ; k, ¡ ugha gSaA

(v) l Hkh vHkkT;  l a[ ; k, ¡ fo"ke ugha gSaA

(vi) oqQN Nk=k l qLr gSaA

(vii) l Hkh fcfYy; k¡ dkyh gSaA

(viii) de l s de , d okLrfod l a[ ; k x , sl h gS rkfd  x  = – 1.

(ix) / ukRed i w.kk±d a dks 2 foHkkft r ugha djrk gSA

(x) i w.kk±d  a vkSj  b l gv foHkkT;  gSaA

2. (i) gk¡ (ii) ugha (iii) ugha (iv) ugha (v) gk¡

i z' ukoyh A1.5

1. (i) ; fn ' kju dks v f/ d i l huk vkrk gS] rks VksD; ks esa xehZ gSA

(ii) ; fn ' kkyhuh dk i sV oqQM+oqQM+krk gS] rc og Hkw[ kh gSA

(iii) ; fn t l oar fMxzh i zkIr dj l drk gS] rks og Nk=kòfÙk i krk gSA
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(iv) ; fn i kS/ k t hfor gS] rc bl esa i wQy gSaA

(v) ; fn t kuoj osQ i w¡N gS] rc ; g fcYyh gSA

2. (i) ; fn f=kHkqt  ABC osQ vk/ kj i j cus dks.k cjkcj gSa rks ; g l ef}ckgq f=kHkqt  gSA l R;

(ii) ; fn fdl h i w.kk±d dk oxZ fo"ke gS rks i w.kk±d Hkh fo"ke gSA l R;

(iii) ; fn x = 1, rc x2 = 1. l R;

(iv) ; fn AC vkSj  BD , d nwl js dks l ef}Hkkft r djrs gSa rks ABCD , d l ekarj prqHkqZt  gSA l R;

(v) ; fn a + (b + c) = (a + b) + c, rc a, b vkSj  c i w.kZ l a[ ; k, ¡ gSaA v l R;

(vi) ; fn x + y , d l e l a[ ; k gS rc x vkSj y fo"ke l a[ ; k, ¡ gSaA v l R;

(vii) ; fn l ekarj prqHkZqt  , d vk; r gS rc bl ds ' kh"kZ , d òÙk i j fLFkr gSaA l R;

i z' ukoyh A1.6

1. b  d osQ foi jhr eku yhft , A

3. vè; k;  1 osQ mnkgj.k 10 dks ns[ ksaA

6. d{kk IX dh xf.kr i kB~;  i qLrd esa i zes;  5.1 ns[ ksaA
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NOTE
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