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[kaM 2 
,d Lora= pj ds Qyu 
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izkFkfed ladYiuk,a [kaM 2  ifjp; 

nwljs [kaM dk “kh’kZd gS% ^^,d Lora= pj ds Qyu**] blesa Hkh igys [kaM dh Hkkafr 
rhu bdkb;ka gSaA bl [kaM esa Qyu ds iwoZ ifjfpr fopkj dks vkxs fodflr fd;k 
tk jgk gSA ;gka fo”ks’k izdkj ds Qyuksa vkSj mu ij vuqfØ;kvksa ij ppkZ gksxhA bl 
[kaM dh izFke bdkbZ] bdkbZ 4 gS% ^Qyuksa ds izkFkfed izdkj* vkSj ;g bdkbZ 2]  
[kaM 1 dh ppkZ dks gh vkxs c<+k jgh gSA orZeku bdkbZ esa vki dk ifjp; 
chtxf.krh; vkSj xSjchtxf.krh; Qyuksa ls djk;k tk,xkA ge jSf[kd Qyuksa ls 
ppkZ izkjaHk djasxs & fQj vu fopjksa dk oxZ ,o ?kueku QYkuksa rd izlkj fd;k 
tk,xkA vki ;g Hkh tkuasxs fd ,d cgqin D;k gksrk gSA xSj chtxf.krh; Qyuksa esa 
gh y?kqx.kdh; vkSj ?kkrkadh;] xq.kkadh;] f=dks.kferh; vkSj vfr ijoy;kRed Qyu 
Hkh lfEefyr gSaA bu ladYiukvksa dh ppkZ ds lkFk lkFk buds vFkZ”kkL=h; vuqiz;ksx 
Hkh crk, x, gSaA 

^fo”ys’k.kkRed T;kWfefr* bdkbZ 5 [kaM dh fo’k; oLrq gS tgka vkidks fofHkUu Qyuksa 
dh T;kWfefrd O;k[;k fof/k le>kbZ tk,xhA ,d ljy ls mnkgj.k ds :i esa ,d 
jSf[kd Qyu dks ljy js[kk dks ,d f}?kkr Qyu dks ijoy; }kjk fn[kk;k tk 
ldrk gSA lkFk gh] ge ;g Hkh crk jgs gSa fd fdl izdkj fdlh T;kWfefrd jpuk 
dks ,d lehdj.k lw= ds :i esa O;Dr fd;k tk ldrk gSA vr% vki lh[ksaxs fd 
fdlh or̀ ;k fdlh vfrijoy; dks lehdj.k fu:i.k dSls gksxkA lHkh fopkjksa ds 
vFkZ”kkL=h; vuqiz;ksx rks gksaxs ghA 

bdkbZ 6 ^vuqØe dh J̀a[kyk,a* gS& ;gka vuqØe dh jpuk djus okys Qyuksa ij ppkZ 
dh tk,xhA ;g izkar ds vo;oksa dk izkÑfrd la[;kvksa ds leqPp esa ifjfp=.k gh gSA 
vFkZ”kkL= esa rks vuqØeksa vkSj J̀a[kykvksa dk cgqr ckj iz;ksx gksrk gSA fdlh ns”k ds 
ldy ?kjsyw mRikn dh dbZ o’kksZa dh Øec) tkudkjh ,d vuqØe gh cu tkrh gSA 
;gh ckr le; dh fofHkUu vof/k;ksa esa feys Hkqxrku fn[kkrs gSaA ,d vuqØe vfHkl̀r 
;k vil`r gks ldrk gS & blhfy, ge ;gha ij vfHklj.k vkSj vilj.k ds fopkjksa 
ij Hkh ppkZ dj jgs gSA blh bdkbZ esa J̀a[kykvksa ds xq.k/keksZa vkSj vuqiz;ksxksa ij ppkZ 
dh xbZ gSA 
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Qyuksa ds vk/kkjHkwr izdkjbdkbZ 4 Qyuksa ds vk/kkjHkwr izdkj* 

lajpuk 

4.0  mís”;  

4.1  fo’k;-izos”k 

4.2  jSf[kd Qyu [Linear Functions] 

4.3  f}?kkrh; Qyu [Quadratic Functions] 

4.4  f=?kkrh; Qyu ,oa cgqinh; Qyu [Cubic and Polynomial Functions] 

 4.4.1  f=?kkrh; Qyu [Cubic Functions] 

 4.4.2  O;kid cgqinh; Qyu [General Polynomial Functions] 

4.5  pj?kkrkadh;] y?kqx.kdh; rFkk ?kkrh; Qyu [Exponential, Logarithmic and                  
 Power Functions] 

 4.5.1 pj?kkrkadh; Qyu [Exponential Functions] 

 4.5.2  y?kqx.kdh; Qyu [Logarithmic Functions] 

 4.5.3  ?kkr Qyu [Power Functions] 

4.6   vfrijoyh; Qyu [Hyperbolic Functions] 

4.7  lkj-la{ksi 

4.8  cks/k-iz”uksa ds mÙkj@ladsr 

4-0 mís”; 

bl bdkbZ ds v/;;u ds i”pkr~ vki fuEufyf[kr vo/kkj.kkvksa ls Hkyh Hkk¡fr 
voxr@ifjfpr gks tk,axs %  

• pj] vpj vkSj izkpy dh ifjHkk’kk ls( 

• Lora= vkSj fuHkZj pj dh ladYiuk ls( 

• jSf[kd lehdj.k vkSj jSf[kd Qyu ds chp varj ls( 

• f}?kkrh; Qyu dh ifjHkk’kk ls( 

• f=?kkrh; ,oa cgqinh; Qyuksa dh fo”ks’krkvksa ls( 

• dbZ vU; Qyuksa ls tSls fd pj?kkrkadh; Qyu] y?kqx.kdh; Qyu] ?kkr Qyu 
rFkk vfrijoyh; Qyu bR;kfn rFkk 

• Åij fn, Qyuksa ds vFkZ”kkL= esa mi;ksx lsA 

4-1 fo’k;-izos”k 
bl bdkbZ dk v/;;u bdkbZ 2 ds foLrkj ds :i esa djuk pkfg,A bdkbZ 2 esa geus 
Qyuksa ds ckjs esa tkuk vkSj ns[kk fd fdl izdkj ,d leqPp; ¼ftls Qyu dk izkar 

 

*Jh lkSxrks lsu 
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,d Lora= pj ds 
Qyu 

dgrs gSa½ ds vo;oksa dks] ,d vU; leqPp; ¼ftls Qyu dk ifjlj dgrs gSa½ ds 
vo;oksa ij ys tkrk gSA ifjlj ds vo;oksa dks] izkar ds vo;oksa ds izfrfcac dgrs gSaA 
bl bdkbZ esa Qyu dks pjksa ds chp laca/k dh Hkkafr fu:fir fd;k x;k gSA  

nks ;k nks ls vf/kd pjksa ds chp ds laca/k dks ,d Qyu dgk tk ldrk gS ;fn ,d 
;k ,d ls vf/kd pjksa ds ekuksa ls ,d pj ds ,d vf}rh; eku dk fu/kkZj.k fd;k 
tk ldsA ;fn gesa fdlh laca/k ds xf.krh; :i dh Bhd&Bhd tkudkjh u gks] ,sls 
Qyu dks ge ,d O;kid :i esa fy[k ldrs gSa mnkgj.k ds fy,] ,d ek¡x Qyu 
dk O;kid :i Qd = f (P) gSA ek¡x Qyu dk bl izdkj dk O;kid :i ;g n”kkZrk 
gS fd fdlh oLrq dh ek¡x dh ek=k (Qd) mlds izfr bdkbZ ewY; vFkok dher (P) 
ij fuHkZj djrh gSA ;gk¡ fpºu f (P ) dk vFkZ f vkSj P dk xq.kuQy ugha gSA bldk 
vFkZ gS f, P dk ,d Qyu gSA bl fLFkfr esa ge P dks ,d ^Lora= pj* dgrs gSa 
D;ksafd bldk eku fn;k gksrk gS vkSj ;g Qd ds eku ij fuHkZj ugha djrk vFkkZr~ ;g 
cfgtkZr :i ls fu/kkZfjr gksrk gSA nwljh vksj] Qd ,d ^fuHkZj pj* gS D;ksasfd bldk 
eku P ds eku ij fuHkZj djrk gSA vkfFkZd izfr:i lkekU;r% cfgtkZr pjksa vkSj 
vartkZr pjksa ds ekuksa dks tksM+rs gSAA vFkZ”kkL= esa ftu pjksa dk v/;;u fd;k tkrk 
gS os xq.kkRed Hkh gks ldrs gSa vkSj ifjek.kkRed HkhA xq.kkRed pj dqN fof”k’V 
vfHky{k.kksa] tSls fd iq:’k ;k L=h] dk;Zjr ;k csjkst+xkj bR;kfn dks fu:fir djrs 
gSaA fdlh xq.kkRed pj ds ekuksa esa laca/k la[;kRed ugha gksrsA nwljh vksj] 
ifjek.kkRed pjksa dks la[;kRed :i esa ekik tk ldrk gSA :i;ksa esa jk’Vªh; vk;] 
cSjy esa vk;kfrr rsy] miHkksDrk dher Lrj rFkk :i;k&MkWyj fofue; nj] bR;kfn 
ifjek.kkRed pjksa ds dqN mnkgj.k gSaA fdlh Qyu esa Lora= pjksa dh la[;k ,d ls 
vf/kd Hkh gks ldrh gSA mnkgj.k ds fy,] mRiknu Qyu dk O;kid :i Q = f (K, 
L) gesa crkrk gS fd mRikn (Q) nks Lora= pjksa iw¡th (K) rFkk Je (L) ds ekuksa ij 
fuHkZj djrk gSA ge bl ikB~;Øe esa bl izdkj ds Qyuksa dk v/;;u ugha dj 
ik,axs] ijarq ikBdksa dks vxys lsesLVj esa] ^vFkZ”kkL= ds fy, xf.kr* ikB~;Øe ds 
vaRkxZr bl izdkj ds Qyuksa ds ckjs esa tkuus dk volj feysxkA 

fdlh Qyu ds fof”k’V :i ls ge tku ldrs gS fd Lora= pj vFkok pjksa ds ekuksa 
ls fuHkZj pj dk eku fdl izdkj Kkr fd;k tk ldrk gSA vFkZ”kkL= esa Qyuksa ds 
vuqiz;ksxksa esa dbZ ckj gesa Qyu ds izkar dks lhfer djuk iM+rk gS vFkkZr~ pjksa ds 
laHkkfor ekuksa dks lhfer djuk iM+rk gSA mnkgj.k ds fy,] dher ;k mRikn dks 
fu:fir djus okys pjksa ds eku v_.kkRed fy, tkrs gSaA nwljs “kCnksa esa izkar Lora= 
pjksa ds ekuksa dks lhekc) djrk gSa vkSj ifjlj fuHkZj pj ds eku dks fu;af=r djrk 
gSA  

fdlh Qyu ds :i dks ifjHkkf’kr djrs gq, ;g fuf”pr dj ysuk vR;ar egRoiw.kZ  
gS fd Lora= pj ds izR;sd eku ¼Lora= pjksa ds ekuksa ds izR;sd la;kstu½ ds fy,] 
fuHkZj pj dk ,d vf}rh; eku gksA vU;Fkk ;g ,d Qyu u gksdj dsoy ,d 
laxfr ek= gksxhA lehdj.k 

� = 80 + ��.� 

ij fopkj dhft,A ;g lehdj.k ,d Qyu ugha gS D;ksafd ;gk¡ x ds fdlh Hkh fn, 
gq, eku ds laxr gesa  y ds nks laHko eku izkIr gksrs gSaA ;fn x = 25 gS rks 25 dh 
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Qyuksa ds vk/kkjHkwr izdkj?kkr 0.5= 5 ;k −5 gksxkA vr%]  y = 75 ;k 85 gksxkA ijarq ;fn ge y = 80 + x0.5 

for x0.5 ≥ 0 ysrs gSa] rks ;g lehdj.k ,d Qyu dks fu:fir djsxkA ;fn izkar 
fufnZ’V u gksa rks vkfFkZd pjksa dks fu:fir djus okys Qyuksa dk ifjlj gesa cqf)erk 
iwoZd pquuk pkfg,A  

izfrykse Qyu 

fdlh Qyu dk izfrykse] Qyu ds laca/k dks mYVk dj nsrk gSA ;fn ge viuh ppkZ 
dsoy ,d Lora= pj] x] okys Qyuksa rd lhfer j[ksa rks ge ik,axs fd ;fn y,x dk 
Qyu gS] vFkkZr~ ;fn y = f (x) gS rks blds izfrykse Qyu esa x,y dk Qyu gksxk 
vFkkZr~ x = g (y) gksxkA /;ku nsa fd ;gk¡ geus f u ysdj g fy;k gS tks ;g n”kkZrk 
gS fd bl Qyu g dk :i fn, gq, Qyu f ds :i ls fHkUu gksxkA  

Qyuksa ds Lo:i ¼dh iz—fr½ ds bl lkekU; ifjp; ds i”pkr~ vkbZ, vc ge 
fofHkUu izdkj ds Qyuksa dk v/;;u djsaA bl bdkbZ ds izR;sd vuqPNsn esa ge 
ikBdksa dk ifjp; ,d vyx izdkj ds Qyu ls djok,axsA ge ns[ksaxs fd buesa ls 
dqN Qyu jSf[kd rFkk vU; vjSf[kd dgykrs gSaA blh izdkj dqN Qyu chth; gksrs 
gSa tcfd dqN vchth;A vxyk vuqPNsn jSf[kd Qyuksa ij dsafnzr gSA bl vuqPNsn 
esa] izkjaHk djus ds fy,] geus pj] vpj rFkk izkpy bR;kfn dks Hkh ifjHkkf’kr dj 
fn;k gS ;|fi ikBd bu vo/kkj.kkvksa ls igys ls gh ifjfpr gks ldrs gSa vkSj geus 
Hkh fo’k; dk ifjp; nsrs gq, bl “kCnkoyh dk iz;ksx igys gh dj fy;k gSA blds 
i”pkr~ bl vuqPNsn esa geus jSf[kd Qyuksa dh fo”ks’krkvksa vkSj muds xq.k/keksZa dh 
ppkZ Hkh dh gSA ikBdksa dks bl vuqPNsn esa jSf[kd lehdj.kksa ,oa jSf[kd Qyuksa esa 
varj tkuus dk volj Hkh feysxkA blls vxys vuqPNsn esa f}?kkrh; lehdj.kksa ,oa 
f}?kkrh; Qyuksa ij ppkZ dh xbZ gSA blds i”pkr~ vkus okys vuqPNsn esa f=?kkrh; 
vkSj cgqinh; Qyuksa ij fopkj fd;k x;k gSA rRi”pkr~ pj?kkrkadh; rFkk 
y?kqx.kdh; Qyuksa ds lkFk&lkFk ?kkrh; Qyuksa ,oa vfrijoyh; Qyuksa ij Hkh ppkZ 
dh xbZ gSA vkbZ, vc ge ,d&,d djds fofHkUu izdkj ds Qyuksa dk v/;;u djsaA 

4-2 jSf[kd Qyu [Linear Functions] 

bl [kaM esa ge Qyuksa dk v/;;u vkjaHk djsaxsA ljyre Hkk’kk esa ge dg ldrs gSa 
,d Qyu] nks pjksa ds chp ds laca/k dks n”kkZrk gSA vkbZ, ge igys pj dh ladYiuk 
dks le>saA xf.kr esa pj ,d ,slk izrhd gksrk gS tks lkekU;r% ,d ,slh la[;k dks 
fu:fir djrk gS ftldk eku gesa iwjh rjg ls Li’V ugha gksrk vFkkZr~ ;g fn, gq, 
dbZ ekuksa esa ls ,d gks ldrk gSA bls lk/kkj.kr;% vaxzst+h ekyk ds o.kksZa x,y,z ;k 
fdlh vU; oxZ ls O;Dr fd;k tkrk gSA laf{kIr esa] ,d pj ,d ,slk izrhd ;k 
bdkbZ gS tks fofHkUu eku ys ldrk gSA  

nwljh vkSj vpj ,d fuf”pr la[;k gksrh gS ;k dksbZ ,slk izrhd ftldk eku 
fuf”pr gksA vr% ,d ,sls ifjek.k dks vpj dgk tk ldrk gS tks ifjofrZr ugha 
gksrkA fdlh lehdj.k ds lanHkZ esa] tc dksbZ vpj fdlh pj ds lkFk layXu gksrk gS] 
rks ml vpj dks laxr pj dk xq.kkad dgrs gSaA dHkh&dHkh ,d lehdj.k esa dksbZ 
xq.kad@vpj ,d la[;k ds ctk;] o.kZekyk ds v{kj ls O;Dr fd;k x;k gksrk gSA 
;g v{kj ,d vpj dks fu:fir djrk gS ijarq bldk dksbZ fu;r eku ugha gksrkA 
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,d Lora= pj ds 
Qyu 

;g eku fLFkfr ds vuqlkj fofHkUu eku ys ldrk gSA bl izdkj ds xq.kad@vpj dks 
izkpy ¼iSjkehVj½ dgrs gSaA dksbZ Hkh ,slk xf.krh; O;atd ftlesa ‘=’ dk fpºu 
mifLFkr gks] ,d lehdj.k dgykrk gSA dqN lehdj.k ,sls dFkuksa dks fu:fir djrs 
gSa tks dsoy fof'k"V fLFkfr;ksa esa gh lR;@lgh gksrs gSa] tSls fd x2 = 9 ;g dFku 
dsoy rHkh lR; gksxk tc x = +3 ;k x = − 3 gSA nwljh vksj dqN lehdj.k pj 
¼pjksa½ ds izR;sd eku ds fy, lR; gksrs gSa tSls fd  

� + � + � + � + � + � = 3� + 3� 

bl izdkj ds lehdj.kksa dks loZlfedk,a dgk tkrk gS vkSj bu laca/kksa esa ′ = ′ ds 
LFkku ij ′ ≡ ′ dk iz;ksx fd;k tkrk gSA  

vc tc fd ge lehdj.k ds ckjs esa foLrkj ls ppkZ dj pqds gSa] vkbZ, ge ns[ksa fd 
jSf[kd lehdj.k D;k gksrs gSaA fdlh lehdj.k dks jSf[kd lehdj.k dgrs gSa ;fn 
blesa iz;qDr pjksa esa ls izR;sd dh ?kkr ,d gks rFkk dksbZ nks ;k vf/kd pj vkil esa 
xq.kk u gks jgs gksaA mnkgj.k ds fy, lehdj.k x + 3 = 9 ,d jSf[kd lehdj.k gS 
D;ksafd blesa mifLFkr pj x dh ?kkr 1 gSA blh izdkj] y = 3x – 5 ,d jSf[kd 
lehdj.k gS D;ksafd blesa mifLFkr nksuksa pjksa] x vkSj y] dh ?kkr 1 gS rFkk bl 
lehdj.k esa xy tSlk dksbZ Hkh in ugha gSA blds foijhr] 1642 =−x  ,d vjSf[kd 
lehdj.k gSA blh izdkj] 52/1 += xy  vkSj xy = 6 Hkh vjSf[kd lehdj.k gSaA  

,d pj esa ,d jSf[kd lehdj.k dk lkekU; :i  

cbax =+  
gksrk gS tgk¡ x ,d vKkr pj gS rFkk a,b vkSj c vfufnZ’V izkpy ¼iSjkehVj½ gSaA 
fdlh fn, gq, fufnZ’V lehdj.k esa a,b vkSj c dksbZ fof”k’V eku ys ldrs gSa] ij 
;gk¡ ge jSf[kd lehdj.k ds lkekU; Lo:i dh ckr dj jgs gSaA ge Åij fn, 
jSf[kd lehdj.k es x dk eku izkpyksa ds in esa O;Dr djds Kkr dj ldrs gSa ,slk 
djus ij gesa izkIr gksrk gS 

   a
bcx −

=  

jSf[kd lehdj.k ds lkekU; :i esa x ,d vartkZr pj gS vkSj a,b,c izkpy gSaA bl 
lehdj.k dks gy djus dk vFkZ gS] fn, gq, vartkZr pj dks izkpyksa ds in esa O;Dr 
djukA  

jSf[kd lehdj.k dh tkudkjh izkIr djus ds i”pkr~ vkbZ, ge ,d jSf[kd Qyu ds 
ckjs esa ppkZ djsaA ,d jS[khd Qyu D;k gS vkSj bldk jSf[kd lehdj.k ls D;k laca/k 
gS\ ;g le>us ds fy, vkbZ, ge uhps fn, lehdj.k ij fopkj djsa % 

y = 2x + 1 

;g lehdj.k ,d jSf[kd lehdj.k gS ijarq blesa nks pj] x vkSj y] rFkk nks vpj] 2 
vkSj 1] gSaA x vkSj y dk dsoy ,d-,d eku gh ugha vfirq dbZ eku ¼;qXe½] bl 
lehdj.k dks larq’V djrs gSaA mnkgj.k ds fy,] ;fn ge] x =1 ysa] rks y = 3 izkIr 
gksrk gSA okLro esa] ge x dk dksbZ Hkh bfPNr eku pqu dj ] y dk ,d ,slk eku 
Kkr dj ldrs gSa fd x vkSj y bl lehdj.k dks larq’V djsaA  
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Qyuksa ds vk/kkjHkwr izdkjeq[; fcanq ;g gS fd bl lehdj.k dk dksbZ vf}rh; gy ugha gSA nks pjksa esa bl 
izdkj ds lehdj.k dks Qyu dgrs gSaA Qyu gesa ,d vf}rh; ugha cfYd nks ¼;k nks 
ls vf/kd½ pjksa ds chp laca/k dks n”kkZrk@dk o.kZu djrk gSA bl vuqPNsn esa ge 
jSf[kd Qyuksa ij ppkZ djsaxsA lkekU;r%] fdlh Qyu esa] ckbZ vksj fy[ks x, pj dks 
fuHkZj pj rFkk nkbZa vksj fy[ks x, pj dks Lora= pj dgrs gSaA Åij fn, 
Qyu@lehdj.k esa x ,d Lora= pj rFkk y ,d fuHkZj pj gSA ge bls bl izdkj 
Hkh dg ldrs gSa fd y dk eku] x ds eku ij fuHkZj djrk gSA  

vxyh bdkbZ esa ge fofHkUu izdkj ds jSf[kd o vjSf[kd lehdj.kksa@Qyuksa ds 
vkys[kksa ds ckjs esa foLrkjiwoZd ppkZ djsaxsA vuqPNsn 5-5 jSf[kd Qyuksa ds vkys[kksa ij 
gh dsafnzr gSA ;gk¡ ge vc jSf[kd Qyuksa ds dqN xq.k/keksZa ds ckjs esa la{ksi esa ppkZ 
djsaxsA fdlh jSf[kd Qyu ds fy, O;kid lehdj.k 

                                                       baxy +=  

gksrk gS] tgk¡ a vkSj b vpj gSaA  

ge a dks oØ ¼js[kk½ dk <ky rFkk b dks mldk y-vUr% [kaM dgrs gSaA ge x ds 
ekuksa dks {kSfrt v{k ij rFkk y ds ekuksa dks Å/oZ v{k ij vafdr djrs gSaA ;s nksuksa 
ftl fcanq ij feyrs gS ogk¡ x vkSj y nksuksa dk eku 0 gksrk gS rFkk bl fcanq dks 
ewYkfcanq dgrs gSaA bu v{kksa ds dkVus ls ry pkj prqFkkZa”kksa esa foHkkftr gks tkrk gSA 
bl ry esa izR;sd fcanq ¼pkgs og fdlh Hkh v{k ij vFkok fdlh Hkh prqFkkZa”k esa fLFkr 
gks½ dks x vkSj y ds ,d vf}rh; ;qXe ls fu:fir fd;k tk ldrk gS ftlesa x ds 
eku dks igys LFkku ij rFkk y ds eku dks nwljs LFkku ij fy[kk tkrk gSA ¼Lej.k 
djsa fd ge bdkbZ 2 esa R2 vFkkZr~ okLrfod la[;kvksa ds Øfer ;qXeksa ds leqPp; ij 
ppkZ dj pqds gSa½A  

ge iqu% ljy js[kk ds lehdj.k baxy +=  ij ykSVrs gSa] tgk¡ b og fcanq gS ftl 

ij jSf[kd Qyu dks fu:fir djus okyk lehdj.k ¼ tks fd ,d ljy js[kk gS½  
y-v{k dks dkVrk gSA baxy +=  esa x = 0 j[kus ij ge ikrs gSa fd y = b, ;fn y = 
0 rks gesa x = −b/a izkIr gksrk gSA vr% ;g js[kk ¼tks jSf[kd Qyu dk vkys[k gS½ x-
axis dks −b/a ij dkVrh gSA js[kk baxy +=  dk <ky ¼tks fd ;gk¡ a }kjk 
fu:fir gS] js[kk ij fLFkr nks fcanqvksa ds y ekuksa ds varj rFkk x ekuksa ds varj ds 

vuqikr ds cjkcj gksrk gS vFkkZr~ a = 
12

12

xx
yy

−
−

 tgk¡ ¼x1,y1½ vkSj ¼x2,y2½ js[kk 

baxy +=  ij fLFkr dksbZ Hkh nks fcanq gSaA  

jSf[kd Qyuksa esa Lej.k j[kus ;ksX; egRoiw.kZ fcanq bl izdkj gSa %  

a½ lHkh pjksa dh ?kkr 1 gksrh gS] vkSj dksbZ ugha  

b½ dksbZ Hkh nks ;k nks ls vf/kd pj dHkh xq.kk ugha gksrs  

c½ vkys[k ¼js[kk½ dk <ky lHkh fcanqvksa ij leku gksrk gSA 

;s ,d ljy js[kk dh egRoiw.kZ fo”ks’krk,a gSaA jSf[kd Qyuksa vkSj muds vkys[kksa ds 
ckjs esa vkSj vf/kd tkudkjh ds fy, vki lh/ks vuqPNsn 5-5 ij tk ldrs gSaA  
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,d Lora= pj ds 
Qyu 

mnkgj.k % ;g fn;k gqvk gS fd ,d oLrq dh dher 3-50 :- izfr bdkbZ gS] ;fn 
ek¡x 350 bdkbZ gSA ;fn ek¡x dsoy 50 bdkbZ dh gS rks dher c<+dj 5-50 :- izfr 
bdkbZ gks tkrh gSA ek¡x vkSj dher esa jSf[kd ek¡x Qyu Kkr dhft,A  

gy % ekuk jSf[kd ek¡x Qyu p = a + bx gSA bl Qyu esa p = 3.5 rFkk x = 250 
j[kus ij ge ikrs gSa fd  

        3.5 = a + 250b                         …(1) 

blh izdkj p = 5.5 rFkk x = 50 j[kus ij] ge izkIr djrs gSa %  

                                            5.5= a + 50b                                     …(2) 

lehdj.k ¼2½ esa ls lehdj.k ¼1½ ?kVkus ij ge izkIr djrs gSa fd  

                                           200b = −2  or  b = − 0.01 

lehdj.k ¼1½ esa b = − 0.01 j[kus ij ge izkIr djrs gSa %  

                         3.5 = a + (250)( − 0.01) 

                         3.5 = a − 2.5 

∴                     a = 6 vkSj b = − 0.01 

vr%] ek¡x Qyu p = 6 − 0.01x gSA  

/;ku nsa fd mijksDr mnkgj.k esa geus O;kid jSf[kd Qyu dks � = � + ��] fy;kA 
;gk¡] a, y &vUr% [k.M rFkk b <ky gS tcfd igys geus bl Qyu ds lehdj.k y 
= ax + b fy;k FkkA ge vius Qyu dks buesa ls fdlh Hkh :i esa ys ldrs gSaA dsoy 
bruk /;ku jgs fd pj � dk xq.kad Qyu dk <ky gksrk gS vkSj LoPNan vpj y & 
vUr% [kaM ¼y & intercept½ 

4-3 f}?kkr Qyu [Quadratic Functions] 

fiNys vuqPNsn esa geus jSf[kd lehdj.kksa rFkk jSf[kd Qyuksa ds ckjs esa tkukA geus 
ns[kk fd fdlh jSf[kd lehdj.k dk lkekU; :i �� + � = � gksrk gS] tgk¡ � ,d 
pj vFkok vKkr bdkbZ gS rFkk �, � vkSj � vpj vFkok izkpy gSaA bl lehdj.k 
dks jSf[kd dgrs gSa D;ksafd blesa mifLFkr pj �  dh ?kkr 1 gksrh gS] u de] u 
vf/kdA fdlh jSf[kd Qyu dk lkekU; :i baxy +=  gksrk gSA bldk vkys[k 

,d ljy js[kk gksrk gS rFkk bldk <ky izR;sd fcanq ij leku jgrk gSA bldk vFkZ 
;g Hkh gS fd � ds eku esa ,d bdkbZ ds cjkcj ifjorZu djus ij � dk eku] leku 
ek=k esa c<+rk ;k ?kVrk gS ¼/;ku jgs fd <ky _.kkRed Hkh gks ldrk gS½A 

;g vFkZ”kkL= esa ik, tkus okys dqN laca/kksa ds fy, lgh gks ldrk gS] tSls fd 
jSf[kd ek¡x oØ ;k jSf[kd vkiwfrZ oØA ijarq vFkZ”kkL= esa ,slh dbZ ifjfLFkfr;k¡ 
mRiUu gksrh gS tc gekjk lkeuk vjSf[kd laca/kksa ls gksrk gS] ,slh fLFkfr;k¡ tgk¡ � esa 
fn;k gqvk ifjorZu djus ij lnk � esa leku ifjorZu ugha gksrkA bl vuqPNsn esa 
ge ,d ljy vjSf[kd Qyu dh ppkZ djsaxs ftls f}?kkr Qyu dgrs gSaA ge f}?kkr 
lehdj.kksa dh ppkZ Hkh djsaxsA tc ge fdlh f}?kkr Qyu dk vkys[k cukrs gSa rks 
gesa ,d ∪ ds vkdkj dk oØ izkIr gksrk gSA ge f}?kkr lehdj.kksa dk gy Kkr 
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Qyuksa ds vk/kkjHkwr izdkjdjuk Hkh lh[ksaxsA ge vFkZ”kkL= esa f}?kkr Qyuksa ds dqN vuqiz;ksxksa dk Hkh o.kZu 
djsaxsA  

,d f}?kkr lehdj.k esa ,d vKkr pj � gksrk gS ftldh ?kkr 2 ds cjkcj gksrh gS 
vFkkZr~ fdlh f}?kkr lehdj.k esa x2 dh mifLFkfr vfuok;Z gSA blesa x dh ?kkr 1 
okyk in vFkkZr~ x Hkh gks ldrk gSA ,d f}?kkr lehdj.k dk lkekU; :i  

                                                      02 =++ cbxax  

gksrk gS tgk¡ a, b vkSj c vpj gksrs gSaA  

bl lehdj.k dks gy djus ds fy, ge x2 ds xq.kkad a dks dks’Bd ds ckgj ykrs 
gSaA ,slk djus ls gesa izkIr gksrk gS %  

                                                 
02 =






 ++

a
cx

a
bxa  

blds i”pkr~ ge dks’Bd ds vanj mifLFkr in 
a
cx

a
bx ++2  ds xq.ku[kaM djrs gSaA  

eku yhft, ;s xq.ku[kaM ¼x + C½ rFkk ¼ x + D½ gSa] tgk¡ C vkSj D nks la[;k,a gSaA 
;fn ;s xq.ku[kaM gSa rks xq.ku[kaM dh ifjHkk’kk ds vuqlkj 

   
( )( )

a
cx

a
bxDxCx ++=++ 2

 
 

gksxkA  

bl lehdj.k ds nksuksa i{kksa dks a ls xq.kk djus ij ge ikrs gSa fd  

    ( )( ) cbxaxDxCxa ++≡++ 2  

D;ksafd ;g ,d loZlfedk gS] tc ckbZa vksj dk O;atd “kwU; ds cjkcj gksxk rks nkbZa 
vksj dk i{k Hkh “kwU; gks tk,xkA ijarq ck;k¡ i{k rHkh “kwU; gksxk tc x = − C vFkok 
x = − D gksA ;gh eku f}?kkr lehdj.k 02 =++ cbxax  ds gy gSaA bUgsa f}?kkr 
lehdj.k ds ewy dgrs gSaA  

fdlh fn, gq, f}?kkr lehdj.k dks gy djus ds fy, ,d O;kid lw= Hkh gSA ,d 
f}?kkr lehdj.k 02 =++ cbxax  ds gy ¼ewy½ uhps fn, lw= ls izkIr fd, tk 
ldrs gSa %  

 a
acbbx

2
42 −±−

=
 

f}?kkr lehdj.kksa ds ckjs esa ppkZ djus ds i”pkr~] vkbZ, ge f}?kkr Qyuksa dh vksj 
pysaA tSlk fd ge ns[k pqds gSa] fdlh Qyu dks nks pjksa esa ,d lehdj.k }kjk O;Dr 
fd;k tkrk gSA vkbZ, vc ge ns[ksa fd fdlh f}?kkr Qyu dk Lo:i dSlk gksrk gSA 
fdlh Hkh f}?kkr lehdj.k dk O;kid :i cbxaxy ++= 2

 ds izdkj dk gksrk gS 

tgk¡ a, b, vkSj  c vpj gSaA ;fn ge fdlh f}?kkr Qyu dk vkys[k cuk,a rks ge 
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,d Lora= pj ds 
Qyu 

ik,axs fd ;g ,d ∪ -vkdkj dk oØ gS ftls ijoy; ¼iSjkcksyk½ dgrs gSaA vki 
vxyh bdkbZ esa ijoy; dh fo”ks’krkvksa vkSj mlds xq.k/keksZa ds ckjs esa i<+saxsA /;ku nsa 
fd x2 lnSo /kukRed gksxk pkgs x _.kkRed gks vFkok /kukRedA ;fn ge ijoy; 
y = x2 dh ckr djsa] rks y Hkh lnSo /kukRed gksxkA bl ijoy; esa ;fn x “kwU; gS 
rks y Hkh “kwU; gksxkA lkFk gh x ds ekuksa xi vkSj – xi nksuksa ds fy, gh y dk eku 
leku gksxkA bu dkj.kksa ls ge ns[k ldrs gSa fd   y = x2 dk vkys[k ,d 
∪&vkdkj dk oØ gksxkA okLro esa] izR;sd ijoy; dk vkys[k ∪-vkdkj dk ,d 
oØ gksxkA fdlh f}?kkr Qyu ds vkys[k dh dqN vU; fo”ks’krk,a bl izdkj gSa %  

1½  in x2 dh mifLFkfr ls Qyu dk vkys[k yxHkx ∪-vkdkj dk gksrk gS ftls 
,d ijoy; dgrs gSaA 

2½  ;fn izkpy a /kukRed gks] rks vkys[k ∪ tSlk fn[ksxk vkSj ;fn a _.kkRed gS 

rks vkys[k mYVs ∪ dh rjg] vFkkZr~ ∩ dh rjg fn[ksxkA x2 ds xq.kkad a ds 
fujis{k eku ls bl ckr dk fu/kkZj.k gksrk gS fd oØ fdruh rhozrk ls oØ Åij 
;k uhps tkrk gSA  

3½  vpj in] c ls oØ }kjk y-v{k ij cuk, x, [kaM dh yackbZ dk fu/kkZj.k gksrk 
gSA  

4½ vpj in b ijoy; dks Åij ;k uhps foLFkkfir djrk gSA ;fn izkpy b 
/kukRed gks rks x > 0 gksus ij oØ Åij f[kld tkrk gS rFkk x < 0 gksus ij 
uhps dh vksj f[kldrk gSA izkpy b dk fujis{k eku mDr foLFkkiu izHkko dh 
izcyrk dk fu/kkZj.k djrk gSA  

vkbZ, vc ge vFkZ”kkL= esa f}?kkr lehdj.kksa ds nks vuqiz;ksxksa ds ckjs esa tkusaA igyk 
vuqiz;ksx ek¡x ,oa vkiwfrZ fo”ys’k.k ds lanHkZ esa gSA ge jSf[kd izfrykse ek¡x Qyu ds 
ckjs esa ckr dj pqds gSaA vkbZ, vc ge ,d f}?kkrh izfrykse ek¡x Qyu ij fopkj 
djsa ¼tcfd izfrykse vkiwfrZ Qyu jSf[kd gh gksA eku yhft, izfrykse ek¡x Qyu 
��  = 1.5�� − 15� + 35 gS vkSj vkiwfrZ Qyu 72 += qps  gSA larqyu dh fLFkfr 

esa ek¡x vkSj vkiwfrZ cjkcj gksrs gSa] vr% ge ikrs gSa fd 

                               7235155.1 2 +=+− qqq   

028175.1 2 =+− qq

 
bl f}?kkr lehdj.k ls ge ikrs gSa fd q =  2 ;k 9

3
1  gSA ge q ds eku 9

3
1  dks NksM+ 

nsrs gSa D;ksafd ;g eku rc izkIr gksrk gS tc f}?kkrh ek¡x Qyu Åij dh vksj c<+rs 
gq,] jSf[kd vkiwfrZ Qyu dks ¼uhps ls½ nwljh ckj dkVrk gSA  

f}?kkr lehdj.kksa ds vFkZ”kkL= esa vuqiz;ksx ds :i esa ge ykxr rFkk vkxe ¼jktLo½ 
ds laca/k esa ppkZ djrs gSaA vkbZ, ge fdlh QeZ dh dqy ykxr ¼ftls gesa TC = 
Total Cost fy[krs gSa½ vkSj blds mRikn q ds chp laca/k dk v/;;u djsaA vkbZ, 
ge bls 

 ( )qfTC =  
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Qyuksa ds vk/kkjHkwr izdkjds :i esa fy[ksaA bl Qyu dk vkdkj dSlk gksxk\ vFkkZr~ dqy ykxr oØ dSlk 
fn[ksxk\ dqy ykxr Qyu ;k oØ jSf[kd Hkh gks ldrk gS] tSls fd TC =  aq + b 
tgk¡ b fuf”pr fLFkj ykxr gS rFkk aq dqy ifjorZuh; ykxr gSA mnkgj.k ds fy,] 
TC = 1.5q +100 ,d jSf[kd ykxr Qyu gSA ,d fopkj.kh; ckr ;g gS fd bl 
Qyu ls ;g izrhr gksrk gS fd QeZ viuk mRikn ftruk pkgs c<+k ldrh gSA ijarq 
,slk ugha gksrkA ;fn ge ,d NksVs varjky esa ns[ksa rks fdlh Hkh QeZ dh mRiknu 
{kerk lhfer gksrh gSA blds vusd dkj.k gks ldrs gSa tSls fd dkj[kkus e”khujh 
vkSj vU; midj.kksa dk ifjek.k bR;kfnA blh izdkj TC = 0.02q2 +1.5q +100 ,d 
f}?kkrh; ykxr Qyu gSA ;g Qyu Åij fn, jSf[kd Qyu tSlk gh gS flok; 
blds fd blesa ,d nks ?kkr okyk in 0.02q2 Hkh lfEefyr gSA bl dkj.k ls ;g 
,d ijoy; ds vkdkj dk oØ cu tkrk gS ftlesa mRikn c<+us ls ykxr esa rst+h ls 
Åij dh vksj o`f) gksrh gSA ;g oØ gesa bl rF; ls voxr djokrk gS fd ;fn 
fdlh QeZ dh mRiknd {kerk c<+kbZ tk, rks mldh ykxr Hkh rst+h ls c<+rh gSA 
vkbZ, vc ge bl QeZ ds jktLo ;k vkxe i{k ij ut+j MkysaA eku yhft, ;g 
QeZ ,d ,dkf/kdkjh QeZ gS vFkkZr~ fdlh fo”ks’k mRikn dh ;g vdsyh vkiwfrZdrkZ ;k 
mRiknd gSA ge ikrs gSa fd ;fn ;g QeZ mÙkjksÙkj mRikn dh dher dks de djrh 
gS rks bldh vkxe c<+ tk,xhA dqN le; i”pkr~ bldk vkxe c<+sxk ijarq mlds 
c<+us dh nj de gks tk,xhA rRi”pkr~] ,d lhek ds ckn vkxe de gksuk “kq: gks 
tkrk gS D;ksafd de dher ij lkeku cspus ls gksus okyh vkxe dh gkfu] vf/kd 
ek=k esa gksus okyh fcØh ls izkIr vkxe dh rqyuk esa vf/kd gksus yxrh gSA bl 
izdkj ds vkxe Qyu dks Bhd-Bhd fu:fir djus okyk ,d Qyu] f}?kkrh vkxe 
Qyu] bqaqTR += 2  gSA ge ;gk¡ a dks ,d _.kkRed izkpy ds :i esa ysrs gSaA 

lkFk gh ;gk¡ dksbZ vpj in ugha fy;k x;k vFkkZr~ c =  0 gS] D;ksafd ge ekurs gSa fd 
;fn mRikn dh fcØh “kwU; gksxh rks QeZ dks dksbZ vkxe  izkIr ugha gksxhA vr%] ;fn 
q = 0 gS] rks TR = 0 gksxkA bl izdkj ds dqy vkxe Qyu dk ,d mnkgj.k gS %  

 TR = − 0.12q2 + 10q.  

;fn ge bl Qyu dk vkys[k cuk,a rks ge ik,axs fd dqy vkxe vf/kdre gksrh gS 
tc mRikn q yxHkx 42 gksA ;g lhekar vkxe dks 0 ds cjkcj j[kdj izkIr fd;k 
tk ldrk gSA  

cks/k iz”u 1 

1½  ,d jSf[kd lehdj.k vkSj ,d jSf[kd Qyu ds chp varj Li’V dhft,A 

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

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

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

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

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

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

--------------------------------------------------------------------------------------------------------------------------------------------------------- 
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,d Lora= pj ds 
Qyu 

 2½ fdlh jSf[kd Qyu dh ,slh nks fo”ks’krk,a crkbZ, tks bls ,d vjSf[kd Qyu ls 
vyx djrh gSaA  

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

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

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

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

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

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

3½ ,d f}?kkr Qyu ds vkys[k dh fo”ks’krkvksa dk o.kZu dhft,A  

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

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

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

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

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

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

4-4  f=?kkrh; ,oa cgqinh; Qyu [Cubic and Polynomial 
Functions] 

bl vuqPNsn esa mu fLFkfr;ksa dh ppkZ djsaxs ftuesa pj dh ?kkr 3 ;k vf/kd gksrh 
gSA mivuqPNsn 4-4-1 esa] ge ?kkr 3 okys Qyuksa ,oa mivuqPNsn 4-4-2 esa O;kid 
cgqin Qyuksa dh ppkZ djsaxsA  

4-4-1 f=?kkrh; Qyu [Cubic Functions] 

,d f=?kkrh; Qyu ,d f=?kkrh; lehdj.k }kjk O;Dr fd;k tkrk gS ftldk 
O;kid :i gSa  

                    ax3 + bx2 + cx + d = 0  

tgk¡ a, b, c vkSj d vpj gSaA fdlh f=?kkrh; ¼?kkr 3 okys½ lehdj.k dks gy djus 
dk O;kid lw= miyC/k ugha gSA ijarq bldk vkys[k cukdj bl izdkj izkIr oØ ds 
v{kksa ds lkFk mHk;fu’B fcanq Kkr djds bldk fudVre gy fudkyk tk ldrk gSA 
?kkr 3 okys@f=?kkrh; Qyuksa ds izeq[k xq.k bl izdkj gSa %  

1½  fdlh f=?kkrh; Qyu ds vkys[k esa ;k rks dksbZ Hkh turning point ugha gksxk ;k 
nks turning point gksaxsA  

2½  ,d f=?kkrh; Qyu dk ,d ewy gksxk ;k fQj rhu ewy gksaxsA 

f}?kkrh; Qyu dh rjg f=?kkrh; Qyu ds xq.ku[kaM djuk ljy ugha gksrkA ,d 
f=?kkrh; Qyu dk vkys[k lkekU;r% ,d S-vkdkj dk oØ gksrk gSA vFkZ”kkL= esa 
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Qyuksa ds vk/kkjHkwr izdkj,sls dbZ lanHkZ vkrs gSa tgk¡ f=?kkrh; Qyu mi;ksxh fl) gksrs gSaA ftl izdkj geus 
fiNys vuqPNsn esa ,d f}?kkrh; ykxr Qyu dk mnkgj.k fy;k] mlh izdkj ge 
f=?kkrh; ykxr Qyu Hkh ys ldrs gSaA mnkgj.k ds fy, fuEu izdkj dk dqy ykxr 
Qyu yhft, %  

                           
3 22 15 50 50TC q q q= − + +  

bl Qyu dk vkys[k ,d o/kZeku Qyu gksxkA izkjaHk esa q ds NksVs ekuksa ds fy, 
¼yxHkx q = 1.5 rd½ bldk <ky de gksxk vFkkZr~ ;g FkksM+k {kSfrt gksxk ijarq q ds 
ekuksa ds ,d varjky esa ¼yxHkx q = 1.5 ls ysdj q = 2.5 rd½ bldk <ky vf/kd 
gks tk,xk vFkkZr~ bl varjky esa mRiknu vf/kd gksxkA q ds vkSj c<+s ekuksa ds fy, 
¼fo”ks’kdj q = 5 ds i”pkr~½ bldk <ky vR;ar vf/kd gks tk,xkA  

4-4-2 O;kid cgqin Qyu [General Polynomial Functions] 

f}?kkrh; rFkk f=?kkrh; Qyu] Qyuksa ds ,d fo”ks’k oxZ esa vkrs gSa ftUgsa cgqin dgk 
tkrk gSA ,d pj esa fdlh cgqin Qyu dk O;kid :i  

f (x) = anxn + an–1xn-1+ an–2 xn–2+ . . . a1x1 + a0x0     

gksrk gS] tgk¡ a0, a1, . . . , an vpj gSaA fdlh cgqin dh ?kkr mlesa mifLFkr pj] 
tSls fd x] dh vf/kdre ?kkr ds cjkcj gksrh gSA vr%] ,d f}?kkrh Qyu ?kkr 2 dk 
cgqin gS vkSj f=?kkrh Qyu ?kkr 3 dk cgqinA “kCn ^cgqin* dk vFkZ vusd in 
okyk gksrk gSA ;fn n=0 gks rks y=a0 gksxkA ;fn n=1 gS rks y=a0+a1 x gksxkA 
blh izdkj n=2 ysus ij gesa y=a0+a1 x+a2x2 izkIr gksrk gSA buesa ls igys Qyu 
dks vpj Qyu dgrs gSa] nwljs dks jSf[kd Qyu rFkk rhljs dks f}?kkrh Qyu dgrs 
gSaA ge ;gk¡ cgqin Qyuksa ij vkSj foLrkj ls ppkZ ugha dj ik,axs ijarq ikBdksa dks 
;g Kkr gksuk pkfg, fd cgqin Qyuksa ds vkys[k lrr gksrs gSa buesa fdlh izdkj ds 
fo[kaMu ;k mNky ugha gksrsA vr%] bu Qyuksa ds vkys[k Kkr fcanqvksa dks feykdj 
ljyrk ls cuk, tk ldrs gSa vkSj bu vkys[kksa dh enn ls buds ewy rFkk orZu 
fcUnq izkIr fd, tk ldrs gSaA  

cks/k iz”u 2 

1½  ,d f=?kkrh Qyu ls vki D;k le>rs gSa\ bu Qyuksa ds gy ¼ewy½ Kkr djus 
dh fof/k;ksa ds ckjs esa crkbZ,\ 

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

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

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

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

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

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

--------------------------------------------------------------------------------------------------------------------------------------------------------- 
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,d Lora= pj ds 
Qyu 

2½  cgqin D;k gksrs gSa\  

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

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

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

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

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

3½  fdlh f=?kkrh Qyu dk vkdkj dSlk gksrk gS\ fdl izdkj ds vFkZ”kkL=h; laca/kksa 
dks f=?kkrh; Qyuksa ls O;Dr fd;k tk ldrk gSA  

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

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

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

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

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

4-5 pj?kkrkadh;] y?kqx.kdh; rFkk ?kkrh; Qyu [Exponential, 
 Logarithmic and Power Functions] 

bl vuqPNsn esa ge Qyuksa ds ,d vyx oxZ dh vksj pyrs gSaA ge vc nks Qyuksa] 
pj?kkrkadh; Qyu rFkk y?kqx.kdh; Qyu dh ckr djsaxsA ;s nksuksa gh Qyu 
vchth; Qyu gSa D;ksafd u rks ;s jSf[kd Qyu gSa] u gh cgqinh; QyuA 
pj?kkrkadh; rFkk y?kqx.kdh; Qyuksa dks transcendent ¼chtkrhr½ Qyu Hkh dgk 
tkrk gS D;ksafd ;s chth; laca/kksa ls ijs gSaA bl vuqPNsn esa lfEefyr fd, x, rhljs 
izdkj ds Qyu ?kkrh; Qyu gSaA ;s Qyu pj?kkrkadh; Qyuksa ls lacaf/kr gSa fQj Hkh 
chth; Qyu gSaA vkbZ, ge pj?kkrkadh; Qyuksa ls izkjaHk djsaA 

4-5-1 pj?kkrkadh; Qyu [Exponential Functions] 

,d pj?kkrkadh; Qyu esa Lora= pj ,d ?kkrkad ds :i esa mifLFkr gksrk gSA ,d 
pj okys ,d pj?kkrkadh; dk O;kid :i 

                           y = f (x) = bx 

ds izdkj dk gksrk gS tgk¡ b dks vk/kkj dgrs gSa rFkk bls 1 ls cM+h la[;k ekuk 
tkrk gS] vFkkZr~ b > 1 gksrk gS vkSj x ∈ R gksrk gSA tc x = 0 gks rks fdlh Hkh 
vk/kkj b ds fy,  y = b = 1 gksxkA tc b > 1 gks] rks x dk eku c<+us ij bx dk 
eku Hkh c<+rk gSA  

fVIIk.kh % ;gk¡ geus b > 1 ysdj] b ij izfrca/k yxk;k gSA /;ku nsa fd b = 0 ;k  b 
= 1 ysus ij gesa vpj Qyu Øe”k% y = 0 rFkk y = 1 izkIr gksrs gSaA blh 
izdkj ;fn ge b < 0 
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Qyuksa ds vk/kkjHkwr izdkjysa rks gesa √−� ds izdkj dk ,d lfeJ eku okyk Qyu izkIr gks ldrk gSA blds 
vfrfjDr] ;fn 0 < b < 1 gks rks ge bx dks ,d ,sls O;atd esa cny ldrs gSa ftlesa 
b < 1 gksA mnkgj.k ds fy, ;fn b = 0.5 vkSj x = 2 gS rks bu ekuksa dks 
pj?kkrkadh; Qyu esa j[kus ij gesa izkIr gksrk gS y = (0.5)2 ftls ge (½)2 = 2−2 ds 
:i esa fy[k ldrs gSA bl izdkj b = 2 > 1 rFkk x < 0 gks tkrk gSA D;ksafd x ∈ R 
gS] ;g pj?kkrkadh; Qyu dh ,d ekU; fLFkfr gSA  

pj?kkrkadh; Qyuksa dh vFkZ”kkL=h; fo”ys’k.k esa ,d fo”ks’k Hkwfedk gSA bl Qyu dk 
mi;ksx le; ds lkis{k fdlh pj dh of̀) dks O;Dr djus ds fy, vDlj fd;k 
tkrk gSA pj?kkrkadh; Qyu ,d vU; lacaf/kr leL;k dk gy <wa<us Hkh ,d 
egRoiw.kZ Hkwfedk fuHkkrs gSaA og gS & Hkfo’; esa fd, tkus okys fdlh Hkqxrku dk 
orZeku eku Kkr djukA pj?kkrkadh; Qyu vko”;d :i ls ,d fn’V gksrs gSa] vr% 
;s Qyu lnk ,dSdh gksrs gSaA ge tkurs gSa fd izR;sd ,dSdh Qyu dk izfrykse 
gksrk gSA ,d pj?kkrkadh; Qyu ds izfrykse Qyu dks y?kqx.kdh; Qyu dgrs gSaA 
vxys mivuqPNsn esa ge y?kqx.kdh; Qyuksa ds ckjs esa ppkZ djsaxsA vFkZ”kkL=h; 
fo”ys’k.k esa y?kqx.kdh; Qyuksa ds vusd mi;ksx gSa ftuesa vjSf[kd 
laca/kksa@lehdj.kksa dks jSf[kd O;atdksa esa ifjofrZ djuk fo”ks’k :i ls mYys[kuh; gS 
D;ksafd jSf[kd lehdj.kksa ds gy Kkr djuk vis{kk—r ljy gksrk gSA blh izdkj 
vpj yksp okys fdlh vFkZ”kkL=h; Qyu ds fu:i.k esa Hkh y?kqx.kdh Qyu lgk;d 
fl) gksrs gSaA  

4-5-2 y?kqx.kdh; Qyu [Logarithmic Functions] 

izR;sd pj?kkrkadh; Qyu dk izfrykse gksrk gS] D;ksafd pj?kkrkadh; Qyu fujarj 
,dfn’V gksus ds dkj.k lnk ,dSdh gksrs gSaA fdlh Hkh pj?kkrkadh; Qyu ds izfrykse 
Qyu dks y?kqx.kdh; Qyu dgrs gSaA bl izdkj gesa pj?kkrkadh; Qyuksa ds lkis{k] 
y?kqx.kdh; Qyuksa dk oxZ izkIr gksrk gSA vFkZ”kkL= esa y?kqx.kdh; Qyu vusd 
izdkj ls mi;ksxh fl) gksrs gSaA bl vuqPNsn esa ge bu Qyuksa dks ifjHkkf’kr djsaxs 
rFkk vFkZ”kkL= esa muds gksus okys vuqiz;ksxksa ds mnkgj.kksa ds ek/;e ls muds 
mi;ksxh xq.k/keksZa dks Li’V djsaaxsA  

pj?kkrkadh; Qyu y = bx ij fdlh fcanq (i, j) ds lkis{k] y?kqx.kdh; Qyu y = 
logb(x) ij ,d fcanq (j, i) gksrk gSA fdlh pj?kkrkadh; Qyu dh Hkk¡fr gh] izR;sd 
y?kqx.kdh; Qyu Hkh fujarj ,d fn’V ¼strictly monotonic½ rFkk o/kZeku gSA 
y?kqx.kdh; Qyu loZ= vory gksrs gSa tcfd pj?kkrkadh; Qyu loZ= mÙky gksrs 
gSaA ge bdkbZ 10 vkSj 11 esa mÙky rFkk vory Qyuksa dk foLr`r v/;;u djsaxsA 
y?kqx.kdh; Qyuksa dk izkar /kukRed okLrfod la[;kvksa rd lhfer gksrk gS tcfd 
budk ifjlj lHkh okLrfod la[;kvksa dk leqPp; gksrk gSA ;g pj?kkrkadh; Qyuksa 
ls fcYdqy foijhr fLFkfr gSA varr%] D;ksafd izR;sd pj?kkrkadh; Qyu y = bx]  
y-v{k dks canq ¼0]1½ ij dkVrk gS] mlh izdkj izR;sd y?kqx.kdh; Qyu y = logb(x) 
x-v{k dks fcanq ¼1]0½ ij dkVrk gSA  

,d y?kqx.kdh; Qyu dks bl izdkj ifjHkkf’kr fd;k tk ldrk gS % ;fn b  > 1, 
,d okLrfod la[;k gS rks y = logb(x) gksxk] ;fn by = x gksA Qyu y = logb(x) dks 
y?kqx.kdh; Qyu dgrs gSaA y = logb(x) dks bl izdkj i<+rs gSa ^vk/kkj b ij] x dk 
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,d Lora= pj ds 
Qyu 

y?kqx.kd y gSA y?kqx.kd dh bl ifjHkk’kk ls ge ns[k ldrs gS fd fdlh Hkh vk/kkj 
b ds fy, logb b=1 gksxk] D;ksafd b1 = b gksrk gSA blh izdkj logb bx = x gkssxkA 
lkFk gh] izfrykse Qyu dh ifjHkk’kk ds vuqlkj ge ns[k ldrs gSa fd ( )logb xb x=  
gksxkA  

vFkZ”kkL=h; izfrekuksa ¼Economic models½ esa izk;% pjksa dks y?kqx.kdh; :ikUrj.k 
}kjk ifjofrZr fd;k tkrk gSA ,d y?kqx.kdh; :ikUrj.k esa ,d pj dks] ftlds 
eku /kukRed okLrfod Lka[;k,a gks] muds y?kqx.kdksa esa ifjofrZr fd;k tkrk gSA bl 
vuqPNsn esa ge y?kqx.kdh; :ikarj.kksa ds xq.k/keksZa dk v/;;u djsaxs vkSj ns[ksaxs fd ;s 
fdl izdkj vFkZ”kkfL=;ksa ds fy, mi;ksxh gSaA vFkZ”kkL=h; izfrekuksa esa vDlj vjSf[kd 
laca/kksa ls lkeuk gksrk gSA mnkgj.k ds fy, okLrfod ekSfnzd “ks’k dks lkadsfrd 
ekSfnzd “ks’k ¼M½ vkSj dher Lrj ¼P½ ds vuqikr M/P ls fu:fir fd;k tkrk gS 
vkSj okLrfod fofue; nj] ekSfnzd fofue; nj ¼E½ rFkk cká@fons”kh dher Lrj 
¼P*½ ds xq.kuQy dks ?kjsyw dher Lrj ¼P½ ls Hkkx dj ds izkIr gksrh gS ¼vFkkZr~ 
EP*/P ds cjkcj gskrh gS½A  

pjksa ds chp vjSf[kd laca/kksa dks muds y?kqx.kdksa ds chp jSf[kd laca/kksa ls O;Dr 
fd;k tk ldrk gSA pjksa esa jSf[kd laca/k okys cgq-lehdj.k izfrekuksa dh rqyuk esa 
,sls cgq-lehdj.k izfrekuksa dks gy djuk vf/kd dfBu gksrk gS ftuesa xq.kuQy ;k 
HkkxQy lfEefyr gksA vr%] ,sls izfrekuksa esa lfEefyr pjksa dks muds y?kqx.kdksa ds 
inksa esa O;Dr djuk fo”ys’k.k dks ljy cukus esa mi;ksxh fl) gksrk gSA ge loZizFke 
nks pjksa ds y?kqx.kdksa vkSj muds xq.kuQy ds y?kqx.kdksa ds chp ds laca/k ls izkjaHk 
djrs gSaA fdlh QeZ] R] dk vkxe mlds }kjk mRikfnr oLrq dh dher P rFkk ml 
oLrq dh csph xbZ ek=k Q ds xq.kuQy ds cjkcj gksrk gSA ge lqfo/kk ds fy, pjksa 
dks cM+s v{kjksa rFkk muds y?kqx.kdksa dks NksVs v{kjksa ls O;Dr djrs gSaA vr%] q = 
logb (Q) rFkk p = logb (P) ysrs gSaA y?kqx.kdksa dh ifjHkk’kk ds vuqlkj ge ikrs gSa 
fd Q = bq vkSj P = bp gksxkA vr%] gesa izkIr gksrk gS %  

p q p qR PQ b b b += = =  

vk/kkj b ij nksuksa i{kksa dk y?kqx.kd Kkr djus ij gesa izkIr gksrk gS %  

                          log� �� = log�(�)��� 

                                       ( )logb PQ p q= +    [∵ logb bx = x ] 

                ∴ log� �� = log�(�) + log�(�)  

O;kid fu;e bl izdkj gS %  

fdlh xq.kuQyu dk y?kqx.kdh; :ikarj.k fdUgha nks /kukRed pjksa X vkSj Y ds 
fy,  

logb (XY) = logb (X) + logb (Y). _ 

blh izdkj ge nks pjksa ds HkkxQy ds y?kqx.kdksa ds fy, Hkh fu;e Kkr dj ldrs 
gSaA bl fu;e dks Li’V djus ds fy, ge] okLrfod ekSfnzd “ks’k M/P] lkadsfrd 
ekSfnzd “ks’k M ds y?kqx.kd] m = logb (M) rFkk dher] P ds y?kqx.kd p = logb 
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Qyuksa ds vk/kkjHkwr izdkj(P) ds chp laca/k fu/kkZfjr djrs gSA /;ku nsa fd M = bm RkFkk P = bp gSA okLrfod 
larqyu dks ge fuEu izdkj ls O;Dr djrs gSa %  

                                
m

m p
p

M b b
P b

−= =  

ftlls gesa izkIr gksrk gS % 

                                                  logb(M/P) = log�(�) − log�(�)  

O;kid fu;e bl izdkj gS %  

fdlh HkkxQy dk y?kqx.kdh; :ikarj.k % fdUgha Hkh nks /kukRed pjksa X vkSj Y ds 
fy, 

( ) ( )log log logb b b
X X Y
Y

  = − 
 

 

blh izdkj pj?kkrkad Hkh vFkZ”kkL=h; izfr:i.k esa vDlj iz;ksx fd, tkrs gSaA 
dkWc&Mxyl mRiknu Qyu tks fd izfr et+nwj mRikn (Q)  vkSj izfr et+nwj iw¡th 
¼K½ ds chp laca/k n”kkZrk gS] fuEu izdkj ls O;Dr fd;k tk ldrk gS %  

Q Kα=  

bls xgu dkWc&Mxyl mRiknu Qyu Hkh dgk tkrk gS 

bl laca/k dk y?kqx.kdh; :ikarj.k y?kqx.kd dh ifjHkk’kk rFkk Åij fn, fu;eksa ds 
vuqlkj izkIr fd;k tk ldrk gSA ,d pj Z yhft, tks  ��  ds vk/kkj b ij 
y?kqx.kd ds cjkcj gksA vFkkZr~ 

( )logbZ Kα=  

vc eku yhft, 

                                                k = log�(�) 

gSA vr% y?kqx.kdksa ds fu;eksa ds iz;ksx ls ge ikrs gSa fd  

                                                K =  �� 

vc] log�( ��) yhft, vkSj bl O;atd esa K =  �� jf[k,A bl izdkj ge ikrs gSa fd 

                      log�( ��)� 

                                                    = log�( ���) 

= ��  [∵  log� �� = x] 

  = � log�(�) 

vr%] ge varr% izkIr djrs gSa % log�( ��) = � log�(�) 

bl fu;e dk O;kid :i bl izdkj gS %  

fdlh pj?kkrkad dk y?kqx.kd % fdlh Hkh /kukRed pj X vkSj fdlh Hkh eku λ ds 
fy,] 
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,d Lora= pj ds 
Qyu 

( ) ( )log logb bX Xλ λ=  

Åij fn, fu;eksa dks vko”;drk vuqlkj feyk;k Hkh tk ldrk gSaA mnkgj.k ds fy,] 
okLrfod fofue; nj ¼RER½ RER = EP*/P dk y?kqx.kd         

( ) ( ) ( ) ( )*log log log logb b b bRER E P P= + −  gSA blh izdkj] tc mRiknu ¼Y½ dks 

rduhd   

¼A½] Je ¼L½ vkSj iw¡th ¼C½ ds inksa esa O;Dr fd;k tkrk gS rks gesa Qyu 
Y AL Cα β=  izkIr gksrk gSA vr%] rduhd] Je vkSj iw¡th y?kqx.kdksa esa fuEufyf[kr 
laca/k gksrk gS 

                                   log log log logb b b bY A L Cα β= + +  

fofHkUu vk/kkjksa ij y?kqx.kdksa esa laca/k  

vHkh rd fn, x, fu;e mu y?kqx.kdksa ls lacaf/kr gS tks ,d gh vk/kkj ij gksaA ge 
fofHkUu vk/kkj okys y?kqx.kdksa ds chp esa Hkh laca/k izkIr dj ldrs gSaA eku yhft, 
logJH] pj H dk vk/kkj J ij rFkk logW H] pj H dk vk/kkj W ij y?kqx.kd gSA 
eku yhft, H =JS gSA vr% s = logJH gksxkA vc vk/kkj W ij H dk y?kqx.kd] 
logW H bl izdkj fy[kk tk ldrk gS %  

logW H  =   logW Js
 

 logW H =   s logW J  

dk eku j[kus ij ge izkIr djrs gSa 

                                    log log .logW W JH J H=  

ftls                 
log log
log

W
W

J

H J
H

=  

ds :i esa fy[kk tk ldrk gSA  

bl izdkj gesa ,d O;kid fu;e izkIr gksrk gS ftls bl izdkj O;Dr fd;k tk 
ldrk gS %  

;fn W < J gS] rks 

                 log 1W J >  

gksxkA vr%] 

                                  

log 1
log

W

J

H
H

≥  

vFkkZr~ 

                                   log logW JH H≥  

;gk¡ x  dk iz;ksx x ds fujis{k eku ds fy, fd;k x;k gSA  
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Qyuksa ds vk/kkjHkwr izdkjizk—frd y?kqx.kd 

;fn fdlh y?kqx.kd dk vk/kkj e fy;k tk, rks bl y?kqx.kd dks izk—frd 
y?kqx.kd dgrs gSaA fdlh pj x ds izk—frd y?kqx.kd dks loge (x) ;k vf/kdka”k ln 
(x) ds :i esa fy[kk tkrk gSA izk—frd y?kqx.kd] vFkZ”kkL= esa ds dbZ vuqiz;ksxksa esa 
fo”ks’k :i ls mi;ksxh fl) gksrk gSA  

Åij fn, x, y?kqx.kdksa ds lHkh fu;e izk—frd y?kqx.kdksa ds fy, Hkh ekU; gSa 
D;ksafd izk—frd y?kqx.kd Hkh ,d y?kqx.kd gh gSA dsoy blesa vk/kkj ,d fo”ks’k 
la[;k e dks fy;k tkrk gSA blfy, izk—frd y?kqx.kdksa ds fy, gesa fuEufyf[kr 
fu;e izkIr gksrs gSaA  

izk—frd y?kqx.kdksa ds fu;e % fdlh Hkh pj Z rFkk fdUgh Hkh /kukRed pjksa X vkSj 
Y ds fy, %  

i) ( )ln Ze Z=
 

ii) ln Xe X=  

iii) ln ln lnXY X Y= +  

iv) ln ln lnX X Y
Y

  = − 
 

 

iv) ln lnZX Z X=  

4-5-3 ?kkrkadh; Qyu [Power Functions] 

,d ?kkrkadh; Qyu dk O;kid :i ( ) rkxxf =  gksrk gS tgk¡ k vkSj r dksbZ Hkh 

vpj gks ldrs gSaA izkpy r dks Qyu dk ?kkrkad ¼exponent½ dgrs gSaA gesa 
?kkrkadh; Qyu vkSj py?kkrkadh; Qyu ds varj dks Li’V :i ls le> ysuk 
pkfg,A ,d pj?kkrkadh; Qyu esa] vk/kkj ,d vpj gksrk gS tcfd ?kkrkad 
¼exponent½ ,d pj gksrk gSA vFkkZr~ bl Qyu esa pj ?kkrkad ds :i esa mifLFkr 
gksrk gSA nwljh vksj ,d ?kkrkadh; Qyu esa vk/kkj pj rFkk ?kkrkad ,d izkpy gksrk 
gS vFkkZr~ bl Qyu esa Lora= pj vk/kkj esa gksrk gSA ?kkrkadh; Qyu dk mi;ksx 
djus esa ?kkrkad ls lacaf/kr fu;e lgk;d fl) gksrs gSaA  

4-6 vfrijoy; Qyu [Hyperbolic Functions] 

vfrijoy; dh vk/kkj Hkwr ladYiuk bl izdkj gS% dksbZ Hkh Qyu tks lehdj.k 

cbx
ay
+

=  ls O;Dr fd;k tkrk gS] ,d vfrijoy; Qyu dgykrk gSA ;gk¡ a, b 

vkSj c vpj gSaA 
x

y 1
=  vfrijoy; Qyu dk ljyre :i gSA /;ku nsa fd bl 

Qyu esa a = 1, b = 1 rFkk c = 0 gSA ;g ,d ledks.kh; vfrijoy; Qyu dgykrk 

gSA 
x

y 1
=  dk vkys[k cukus ls iwoZ /;ku nsa fd ;g Qyu x = 0 ds fy, ifjHkkf’kr 

ugha gS vFkkZr~ x = 0 ds fy, y dk dksbZ Hkh eku izkIr ugha gksxkA vr% bl Qyu ds 
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,d Lora= pj ds 
Qyu 

vkys[k ij dksbZ Hkh ,slk fcanq ugha gks ldrk ftlesa x = 0 gksA vFkkZr~ bl Qyu dk 
oØ x-v{k dks dHkh ugha dkVsxkA blh izdkj ge ;g Hkh ns[k ldrs gSa fd ;g oØ 
y-v{k dks Hkh dHkh ugha dkVrkA ;fn ge x =  0 ds ikl x ds dqN eku ysa rks gesa y 
ds fofHkUu eku izkIr gksaxsA uhps nh xbZ rkfydk esa x ds dqN eku vkSj mlds laxr y 
ds dqN eku fn, x, gSa %  

rkfydk % x ds fn, gq, ekuksa ds lkis{k y ds eku 

 

 

 

 

bl rkfydk esa geus Li’V :i esa n”kkZ;k gS fd x = 0 ds fy, y vifjHkkf’kr gSA ;g 

x
y 1
=  dk ,d fo”ks’k xq.k gSA blh izdkj ledks.kh; vfrijoy; ds lehdj.k 

x
y 1
=  esa ge bldh ,d vkSj fof”k’Vrk ns[k ldrs gSaA ;g xq.k/keZ gS fd x vkSj y 

foykse :i ls lacaf/kr gSaA  

x  dk eku ftruk NksVk gksxk] y dk eku mruk gh vf/kd gksxkA ;g ifj.kke x ds 
_.kkRed ekuksa ds fy, Hkh lR; gSA ,slk blfy, gS fd x ds cM+s fujis{k eku ds 
laxr y dk fujis{k eku NksVk gksrk gSA tc x /kukRed gksrk gS] rks tSls&tSls x dk 
eku c<+rk gS] y 

dk eku oSls-oSls gh de gksrk tkrk gSA vr% oØ x-v{k ds lehi vkrk tkrk gSA 
ijarq ;g oØ dHkh x-v{k dks Li”kZ ugha djrkA x dk eku fdruk Hkh cM+k gks tk,] y 
dk eku 0 ls cM+k gh jgrk gS] ;g dHkh 0 ds cjkcj ugha gksrkA x-v{k dks Li”kZ 
djus ds fy, y=0 gksuk pkfg,A ge y dks x-v{k ds ftruk pkgsa ikl yk ldrs gSa] 
ijarq dHkh Hkh 0 ugha cuk ldrsA vr%] ge dg ldrs gS fd tc y] 0 dh vksj vkrk 
gS vFkkZr~ tc x] ∞ dh vksj tkrk gS rks y dh lhek 0 ds cjkcj gksrh gSA vFkkZr~ y 
dh lhek 0 gS ¼ge bdkbZ 7 esa lhekvksa ds ckjs esa v/;;u djsaxsA ;gh ifj.kke x ds 
_.kkRed] ekuksa ds fy, Hkh lR; gksxkA js[kkfp= 4-1 esa ;g ns[kk tk ldrk gSA bl 
js[kkfp= esa ge ns[k ldrs gSa fd x-v{k ,d {kSfrt vuarLi”khZ js[kk gS vkSj y-v{k 
bldh ,d Å/okZ vuarLi”khZ js[kk gSA  

x 
x

y 1
=  

   − 2       − 0.5 
− 1.5       − 0.67 
   − 1       − 1 
− 0.5       − 2 

0 undefined 
   0.5          2 

1          1 
  1.5  0.67 

2          0.5 
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Qyuksa ds vk/kkjHkwr izdkj

x 
0 

1 2 3 –2 –1 –3 

1 

2 

3 

–1 

–2 

–3 

y 

5 

6 

4 

4 5 6 

–4 

–5 

–6 

–4 –5 –6 

 

 

 

 

 

 

 

 

 

 

 

                    

 

js[kkfp= 4-1 

fdlh oØ dh vuarLi”khZ js[kk ,d ,slh js[kk gksrh gS ftldh oØ ls nwjh 0 dh vksj 
tkrh gSA blh izdkj ge js[kkfp= 4-1 esa ;g Hkh ns[k ldrs gSa fd ledks.kh; 
vfrijoy; dk oØ x = 0 ij larr ugha gSA ¼ge bdkbZ 8 esa larr ,oa vlarr 
Qyuksa ds ckjs esa i<+saxs½A  

vfrijoy; Qyu dk O;kid :i 
cbx

ay
+

=  gksrk gSA bldk vkys[k Hkh 
x

y 1
=  

ds izdkj dk gh gksrk gSA ijarq 
cbx

ay
+

=
 
dk oØ �� + � = 0 vFkkZr~ � = ��

�
  ij 

ifjHkkf’kr ugha gksrkA 
cbx

ay
+

=
 
ds izdkj Qyu vkSlr ykxr oØ rFkk vkiwfrZ ,oa 

ek¡x Qyuksa dks fpf=r djus esa mi;ksxh fl) gksrs gSaA ledks.kh; vfrijoy; 

vFkZ”kkL=h; vuqiz;ksxksa esa vDlj ns[kus dks feyrs gSaA izfrykse ek¡x Qyu Dq
p 15
=

 
ij fopkj djsaA ;g ,d vfrijoy; Qyu gSA ek¡x Qyu esa dher dks Å/okZ v{k 

ij rFk ek¡x dh ek=k x-v{k ij vafdr fd;k tkrk gSA x-v{k vkSj y-v{k bl oØ 

ds fy, vuarLi”khZ js[kk,a gSaA ;gk¡ ls vFkZ”kkL=h; dh n`f’V ls rhu egRoiw.kZ ifj.kke 

izkIr dj ldrs gSaA igyk] dher ftruh Hkh vf/kd gks tk,] miHkksDrk miHkksx dks 

dHkh Hkh “kwU; ugha djsxk vkSj oLrq dh dqN u dqN ek=k vo”; [kjhnsxkA nwljs] 

pkgs fdlh oLrq dh dher de gksus ij mldh dqN vf/kd ek=k vo”; [kjhnsxkA 

og dHkh Hkh lar`Ir ugha gksrkA  
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,d Lora= pj ds 
Qyu 

rhljs fcanq dks ek¡x Qyu ds lehdj.k 

                                                
dq

kp =  

esa ns[kk tk ldrk gSA bl lehdj.k dks qd ls xq.kk djus ij gesa pqd =k izkIr gksrk 
gSA vr%] ge ns[k ldrs gSa fd dqy O;;] vFkkZr~ dher vkSj miHkksx dh xbZ ek=k dk 
xq.kuQyu lnSo leku jgrk gSA ;g oLrq dh dher vkSj miHkksx dh xbZ ek=k ds 
lkFk ugha cnyrkA ge O;f’V vFkZ”kkL= ds fu;eksa ls Hkh ;g tkurs gSa fd ,sls ek¡x 
oØ ds lHkh fcanqvksa ij ek¡x dh yksp leku jgrh gSA  

cks/k iz”u 3 

1½ pj?kkrkadh; rFkk ?kkrkadh; Qyuksa esa varj Li’V dhft,A 

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

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

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

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

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

2½ y?kqx.kd ls vki D;k le>rs gSa\ ,d y?kqx.kdh; Qyu rFkk ,d pj?kkrkadh; 
Qyu esa D;k laca/k gS\ 

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

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

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

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

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

3½ vfrijoy; Qyu ls vki D;k le>rs gSa\ fdlh vfrijoy; ek¡x Qyu dh 
fof”k’Vrk,a crkbZ,A 

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

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

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

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

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

4-7 lkj-la{ksi 

bl bdkbZ dk y{; xf.kr rFkk vFkZ”kkL= esa iz;ksx gksus okys fofHkUu izdkj ds Qyuksa 
ls ikBd dks voxr djokuk FkkA bl bdkbZ esa geus bdkbZ 2 esa dh xbZ ppkZ dks 
vkxs c<+k;kA bdkbZ 2 esa Qyuksa ds lkekU; :i vkSj xq.kksa dh ppkZ dh xbZ FkhA bl 
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Qyuksa ds vk/kkjHkwr izdkjbdkbZ esa geus Qyuksa dks pjksa ds chp laca/k ds :i esa ns[kkA geus bl bdkbZ dk 
izkjaHk pj] vpj rFkk izkpy dh ifjHkk’kk ls fd;kA lehdj.kksa vkSj loZlfedkvksa dh 
Hkh O;k[;k dh xbZA blh izdkj vartkZrh; rFkk cfgtkZrh; pjksa dks Hkh ifjHkkf’kr 
fd;k x;k] rFkk ,d lehdj.k vkSj ,d Qyu ds chp varj Hkh Li’V fd;k x;kA  

blds i”pkr~ bl bdkbZ esa fofHkUu izdkj ds Qyuksa dh ppkZ dh xbZA Qyuksa dks nks 
izdkj ls oxhZ—r fd;k x;k % jSf[kd ,oa vjSf[kd Qyu rFkk chth; rFkk vchth; 
QyuA geus ;g Hkh tkuk fd fdlh Qyu dk  <ky rFkk v{k- vUr% [kaM D;k gksrs 
gSaA geus ns[kk fd fdlh jS[kh; Qyu dk <ky izR;sd fcanq ij leku gksrk gSA ;g 
,d ,slk fof”k’V y{k.k gS tks ,d jSf[kd Qyu dks ,d vjSf[kd Qyu ls vyx 
djrk gSA ,d jSf[kd Qyu esa pjksa dh ?kkr dsoy 1 gks ldrh gS vkSj dqN ughaA 
blds i”pkr~ geus ,sls Qyuksa dk v/;;u fd;k ftuesa pjksa dh ?kkr nks ¼f}?kkrh; 
Qyu½] rhu ¼f=?kkrh; Qyu½  ;k vkSj vf/kd ¼O;kid cgqin Qyu½ gks ldrh gSA  

blds i”pkr~] vU; vuqPNsnksa esa geus] pj?kkrkadh; Qyuksa ds ckjs esa ppkZ dh ftuesa 
Lora= pj ,d ?kkrkad ds :i esa gksrk gSA pj?kkrkadh; Qyuksa esa ,d fuf”pr vk/kkj 
dk ,d pj ?kkrkad gksrk gSA ;s Qyu ?kkrkadh; Qyuksa ls fHkUu gksrs gSA ftUgsa geus 
bl bdkbZ esa ckn esa i<+kA bl bdkbZ esa y?kqx.kdh; Qyuksa ds ckjs esa foLrkj ls 
ppkZ dh xbZA y?kqx.kdh; Qyu] pj?kkrkadh; Qyuksa ds izfrykse Qyu gksrs gSaA 
pj?kkrkadh; Qyu y = a x  dk izfrykse Qyu x =  a y gSA y?kqx.kdh; Qyu y 
= loga x dks pj?kkrkadh; Qyu x =  a y ds lerqY; ifjHkkf’kr fd;k x;kA 
pj?kkrkadh; rFkk y?kqx.kdh; Qyu] vchth; Qyuksa ds mnkgj.k gSa D;ksafd ;g 
chth; laca/kksa ls ijs gSaA var esa geus vfrijoy; Qyuksa vkSj vFkZ”kkL= esa muds 
vuqiz;ksxksa ij ppkZ dhA ikBdksa ls vkxzg gS fd os bl bdkbZ ds lkFk bdkbZ 5 Hkh 
vo”; i<+saA nks bdkbZ;ksa dks lkFk&lkFk i<+us ls mUgsa fo’k; vkSj fofHkUu ladYiukvksa 
dks vkSj Bhd ls le>us esa lgk;rk feysxhA  

4-8 cks/k iz”uksa ds mÙkj@ladsr 

cks/k iz”u 1 

1½  ax + b = c }kjk n”kkZ, x, jSf[kd lehdj.k ls x dk vf}rh; eku a,b,c uked 
izkpyksa ds :i esa fey tkrk gSA fdarq jSf[kd Qyu izk;% baxy +=  ds :i 

esa gksrk gSA ;gka x dk dksbZ ,d vf}rh; eku ugha gksrk] oLrqr% x vkSj y ds 
vusd la;kstu bl Qyu dks larq’V dj ldrs gSA  

2½            jSf[kd Qyu   xSj-jSf[kd Qyu 

 1- pj x dh ?kkr dsoy bdkbZ gksrh gS 

 

2- bldk js[kkadu fLFkj <ky okyh ljy 
js[kk gksxk- x esa ,d bdkbZ  dh deh 
;k of̀) ls y esa ,d leku bdkb;ksa dk 
ifjorZu gksrk gSA 

1- pj x dh ?kkr bdkbZ ls de ;k 
vf/kd   gksrh gS 

2- js[kkadu ljy js[kh; ugha jgrk 
vkSj x esa ,d bdkbZ ifjorZu 
ls y esa gksus okys ifjorZu Hkh 
,d leku ugha jgrsA  
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,d Lora= pj ds 
Qyu 

3½ Hkkx 4-3 ns[ksa vksj viuk mÙkj fy[ksaA  

cks/k iz”u 2 

1½  Hkkx 4-4-1 ns[ksa vkSj mÙkj fy[ksa 

2½  Hkkx 4-4-2 ns[ksa vkSj mÙkj fy[ksa 

3½  izk;% ?ku ?kkrh; Qyu S vkdkj dk oØ cukrk gSA vFkZ”kkL= esa blds vusd 
mnkgj.k gS % dqy mRikn Qyu] dqy ykxr Qyu 

cks/k-iz”u 3 

1½  ,d ?kkrkadh; Qyu dks y =  xn }kjk n”kkZrs gSa tgk¡ x vk/kkj rFkk n mldk 
?kkrkad gksrk gSA blds foijhr pj?kkrh; Qyu y = nx esa pj dks ?kkrkad vkSj 
fLFkj vad dks vk/kkj ekuk tkrk gSA  

2½  Hkkx 4-5-2 ns[kdj igys Hkkx dk mÙkj fy[ksaA lehdj.k y = logb x oLrqr% x 
= by ds lerqY; gh gS] tgk¡ b > 0, b ≠1 

3½  ns[ksa Hkkx 4-6 vkSj viuk mÙkj fy[ksaA  
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oS”ysf’kd T;kfefrbdkbZ 5   oS”ysf’kd T;kfefr* 

lajpuk 

5-0 mÌs”; 

5-1 fo’k;-izos”k 

5-2 dkrhZ; funsZ”kkad i)fr (The Cartesian Co-ordinate System) 

5-3 nks fcanqvksa ds chp dh nwjh (Distance between two points) 

5-4 foHkktu lw= (Section Formula) 

5-5 ljy js[kk (The Straight Line) 

5-6 o`Ùk (The Circle) 

5-7 ijoy; (The Parabola) 

5-8 ledks.kh; vfrijoy; (The Rectangular Hyperbola) 

5-9 lkj-la{ksi 

5-10 cks/k iz”uksa ds mÙkj ,oa ladsr 

5-0 mÌs”; 

bl bdkbZ dk v/;;u djus ds i”pkr~ vki % 

• dksfV] Hkqt vkfn ds vFkksZa dh O;k[;k ds ckjs esa tku ik,axs vkSj mudk 
vkys[k@fu:i.k dj ik,axs( 

• nwjh lw= rFkk foHkktu lw= ls voxr gks ik,axs rFkk mudk iz;ksx djuk lh[k 
ik,axs( 

• ljy js[kk ds lehdj.k ds fofHkUu :iksa ls Hkyh-Hkk¡fr ifjfpr gks ik,axs( rFkk 

• o`Ùk] ijoy; rFkk ledks.kh; vfrijoy; bR;kfn ds ckjs esa tkudkjh izkIr dj 
ik,axsA    

5-1 fo’k;-izos”k 

funsZ”kkad T;kfefr xf.kr dh og “kk[kkk gS tks ,d ry esa fn, x, fcanq dh fLFkfr 
rFkk nks vadksa ds ;qXe esa ,d fuf”pr laca/k LFkkfir djrh gSA vadksa ds bl ;qXe dks 
fn, gq, fcanq ds funsZ”kkad dgrs gSaA nks ls vf/kd vk;keksa okyh funsZ”kkad T;kfefr Hkh 
miyC/k gS ijarq ge viuh ppkZ dks f}-vk;keh funsZ”kkad T;kfefr rd gh lhfer 
j[ksaxs D;ksafd vius mÌs”; dh izkfIr ds fy, gesa dsoy blh dh vko”;drk iM+sxhA 
fdlh fcanq ds funsZ”kkadksa dks dkrhZ; funsZ”kkad Hkh dgk tkrk gSA ;g uke izfl) 
xf.krK jsus n dkrsZ ds uke ij vk/kkfjr gS ftlus lcls igys funsZ”kkad T;kfefr dh 
ladYiuk nh rFkk bldks fodflr fd;k FkkA 

funsZ”kkad T;kfefr] ftls oS”ysf’kd T;kfefr Hkh dgk tkrk gS] chtxf.krh; rFkk 
T;kferh; ladYiukvksa ds chp laca/k LFkkfir djrh gSA ;g T;kfefr dh fcanq] js[kk 
vkSj oØ tSlh ladYiukvksa dks ifjek.kkRed vk;ke nsrh gSA bl izdkj ;g vFkZ”kkL= 

 

*Jh lkSxrks lsu 
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,d Lora= pj ds 
Qyu 

ls lacaf/kr pjksa ds ifjek.k ds fp=.k esa mi;ksxh midj.k ¼tools½ miyC/k djokrh 
gSA lkFk gh] ;g vFkZ”kkL=h; pjksa ds chp laca/k n”kkZus esa gekjh lgk;rk djrh gSA  

5-2 dkrhZ; funsZ”kkad i)fr (The Cartesian Co-ordinate 
System)  

ftl izdkj la[;k js[kk ,d pj okys dFkuksa ls tqM+h leL;kvksa dks gy djus esa 
lgk;d gksrh gS] mlh izdkj dkrhZ; funsZ”kkad i)fr nks pjksa okys dFkuksa ls tqM+s 
iz”uksa dks izHkkoh :i ls gy djus esa lgk;d fl) gksrh gSA 

dkrhZ; funsZ”kkad i)fr ¼ns[ksa js[kkfp= 5-1½ ds fy, ge ,d ry esa ,d {kSfrt rFkk 
,d Å/okZ la[;k js[kk bl izdkj ysrs gSa fd nksuksa la[;k js[kkvksa ds O fcanq ,d gh 
LFkku ij gksaA og fcanq] tgk¡ ;s nksuksa js[kk,a feyrh gSa] ewyfcanq dgykrk gSA {kSfrt 
js[kk dks x-v{k rFkk Å/okZ js[kk dks y-v{k dgk tkrk gSA ;s nksuksa js[kk,a iwjs ry dks 
pkj Hkkxksa esa foHkkftr djrh gSaA buesa ls izR;sd Hkkx dks prqFkkZa”k dgrs gSaA bu 
prqFkkZa”kksa dks ?kM+h ds foijhr Øe esa prqFkkZa”k I] prqFkkZa”k II] prqFkkZa”k III vkSj prqFkkZa”k 
IV dgk tkrk gS] tSlk fd js[kkfp= 1 esa fn[kk;k x;k gSA 

 

dkrhZ; funsZ”kkad i)fr esa] ry dk izR;sd fcanq okLrfod la[;kvksa ds ,d Øfed 
;qXe ls fu:fir fd;k tk ldrk gS] foykse vFkZ esa okLrfod la[;kvksa dk izR;sd 
Øfed ;qXe] ry ds ,d fcanq dks fu:fir djrk gSA 

fdlh fcanq dks fu:fir djus okys okLrfod la[;kvksa ds ;qXe esa ls izR;sd dks ml 
fcanq ds funsZ”kkad dgrs gSaA igyh la[;k dks] izFke funsZ”kkad ;k x-funsZ”kkad vFkok 
Hkqt dgrs gSaA nwljh la[;k dks] fcanq dk f}rh; funsZ”kkad ;k y-funsZ”kkad vFkok dksfV 
dgrs gSaA 

dkrhZ; funsZ”kkad i)fr esa fdlh ;qXe ¼a, b½ dk LFkku fu/kkZfjr djus ds fy, ge 
igys ewyfcanq x-v{k ij a bdkbZ dk LFkku r; djrs gSa rFkk mlds i”pkr~ Å/okZ 
fn”kk esa y-v{k ds lkFk-lkFk b bdkbZ rd pyrs gSaA ;fn b /kukRed gks rks ge Åij 
dh fn”kk esa tkrs gSa vkSj _.kkRed gks rks uhps dh fn”kk dh vksjA blh izdkj] /;ku 

I II 

IV III 

js[kkfp= 5-1 
 

x- v{k 0 1 2 3 –2 –1 –3 

1 

2 

3 

–1 

–2 

–3 

y- v{k 
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oS”ysf’kd T;kfefrjgs] fd ;fn a /kukRed gS rks ge ewyfcanq ls x-v{k ij nkbZa vksj tk,axs vkSj ;fn 
_.kkRed gS rks ckbZa vksjA 

igys v/;k; esa] vkius Qyuksa ds ckjs esa i<+k FkkA ,d okLrfod Qyu dks] ftlesa 
vkfJr rFkk Lora= nksuksa gh pj okLrfod la[;k,a gksrh gSa] funsZ”kkad T;kfefr dh 
lgk;rk ls vkys[k ds :i esa fu:fir fd;k tk ldrk gSA fdlh Qyu f dk vkys[k 
,sls fcanqvksa ¼x, y½ dk lewg gksrk gS ftuesa x dks f ds izkar ls fy;k x;k gS rFkk y = 
f(x) gSA nwljs “kCnksa esa] ;g Qyu ls lacaf/kr lHkh fcanqvksa dk leqPp; gSA  

cks/k iz”u 1 

1½ fcanqvksa ¼3] 4½] ¼0]0½] ¼&2] 5½] ¼4]3½ vkSj ¼2]&2½ dks dkrhZ; funsZ”kkad i)fr ds 
vuqlkj dkrhZ; ry ij vkjsf[kr dhft,A 

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

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

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

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

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

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

2½ fcanqvks ¼2] 5½] ¼0] &4½] ¼7] 0½ vkSj ¼&6] &3½ dks dkrhZ; funsZ”kkad ds vuqlkj 
dkrhZ; ry ij vkjsf[kr dhft,A 

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

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

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

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

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

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

3½ eku yhft, f ,d ,slk Qyu gS ftlesa  

f (x) = x2 rFkk bldk izkar ¼&2] &1] 0] 1] 2] 3½ gSA 

 f dk vkys[k cukb,A 

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

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

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

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

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

------------------------------------------------------------------------------------------------------------------------------------------------------ 
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,d Lora= pj ds 
Qyu 5-3 nks fcanqvksa ds chp dh nwjh (The Distance between two 

points) 

vc ge funsZ”kkad i)fr dk mi;ksx nks fMikVZesaVy LVkslZ@cgqfoHkkxh HkaMkjksa ;k nks 
“kgjksa ds chp dh nwjh Kkr djus ds fy, djsaxsA bl izdkj ds iz”uksa dks gy djus 
ds fy, igys gesa fn, gq, “kgjksa A vkSj B ds funsZ”kkad Kkr gksus pkfg,A eku 
yhft,] “kgj A ds funsZ”kkad ¼x1, y1½ rFkk “kgj B ds funsZ”kkad ¼x2, y2½ gSaA ;fn A 
vkSj B ds x-funsZ”kkad ¼Hkqt½ leku gksa] vFkkZr~ ;fn x1 = x2 gks] rks muds chp dh nwjh 
y1 - y2 ds cjkcj gksrh gS] ;fn y2 > y1 gS vkSj y1 – y2 ds cjkcj gksrh gS ;fn y2 < y1 

gSA vr% ”kgj A¼20] 25½ vkSj “kgj B¼20] 40½ ds chp dh nwjh ek= 40 – 25 = 15 
fdyksehVj gksxh rFkk A¼15] 20½ vkSj B¼15] &5½ dss chp dh nwjh ¼20 & ¼&5½ = 25 
fd-eh- gksxhA blh izdkj ;fn A(x1, y1) vkSj B(x2, y2) ds y-funsZ”kkad ¼dksfV½ leku 
gksa] vFkkZr~ ;fn y1 = y2 gks] rks A vkSj B ds chp dh nwjh x2 – x1 gksxh ;fn x2 > x1 gS 
vkSj x1 – x2 gksxh x2 < x1 gSA vr% A¼10] 15½ vkSj B¼25] 15½ dh chp dh nwjh 
25&10= 15 fd-eh- gS rFkk A¼15] 20½ vkSj B¼&5] 15½ ds chp dh nwjh 15&¼&5½=20 
fd-eh- gSA /;ku nsa fd nwjh dk eki lnSo /kukRed gksrk gSA 

vc ge nwjh dh vo/kkj.kk dk foLrkj djsaxs ftlls ,sls fcanqvksa A (x1, y1) vkSj B (x2, 
y2) ds chp dh nwjh Hkh Kkr dh tk lds ftuesa u rks Hkqt leku gksa u dksfVA 
T;kferh ds izfl) ikbFkkxksjl izes; ds vuqiz;ksx ls ,d ry esa fn, gq, nks fcanqvksa 
ds chp dh nwjh ,d ledks.k f=Hkqt dh jpuk djds ljyrk ls ekih tk ldrh gSA 
ikbFkkxksjl izes; ds vuqlkj fdlh Hkh ledks.k f=Hkqt esa d.kZ dh yackbZ dk oxZ] 
f=Hkqt dh “ks’k nks Hkqtkvksa dh yackb;ksa ds oxZ ds ;ksx ds cjkcj gksrk gSA  

 

 

js[kkfp= 5-2 esa A (x1, y1) vkSj B (x2, y2) funsZ”kkad ry esa nks fcanq gSaA AL vkSj BM 
Øe”k% A vkSj B ls x-v{k ij Mkys x, yac gSaA blh izdkj] AN fcanq A ls js[kk 
BM ij [khapk x;k yac gSA blh izdkj izkIr f=Hkqt ANB ,d ledks.k f=Hkqt gS 
ftlesa ledks.k fcanq N ij fLFkr gSA /;ku nsa fd Hkqtkvksa AN vkSj NB dh yackb;k¡ 
bl izdkj gSa %  

x 
O 

y 

A (x1, y1) 

B (x2, y2) 

L M 

N 

x' 

y' 

js[kkfp= 5-2 
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oS”ysf’kd T;kfefrAN = LM = OM – OL = x2 – x1 

rFkk NB = MB – NM = y2 – y1 

ikbFkkxksjl izes; }kjk  

                (AB)2  =  (AN)2 + (NB)2 , vkSj blhfy, 

( ) ( )

( ) ( )

2 2

2 2
2 1 2 1

AB AN NB

x x y y

= +

= − + −

 

vr%] A (x1, y1) ls B (x2, y2) dh nwjh tcfd 1 2x x≠  vkSj 1 2y y≠  gS]  

d (A, B) = ( ) ( )2 2
2 1 2 1x x y y− + −   

ls O;Dr dh tk ldrh gSA /;ku nsa fd d (A, B) fcanqvksa A vkSj B ds chp dh nwjh 
dks fu:fir djrk gSA 

mnkgj.k   % A ¼18] 8½ vkSj B ¼10] 2½ ds chp dh nwjh Kkr dhft,A 

gy       % ;gk¡ x1 = 18, y1 = 8, x2 = 10 rFkk y2 = 2 gSA nwjh lw= esa x1 , y1 , x2  
rFkk y2 dk eku j[kus ij ge ikrs gSa fd    

d (A, B) = ���� − ���� + ��� − ���� 

  = ��18 − 10�� + �2 − 8�� 

              = ��8�� + �−6�� 

              = √100   

  = 10 

xfrfof/k 1  %  fuEufyf[kr fcanqvksa ds ;qXe esa nwjh Kkr dhft, % A (8, 10) rFkk B 
(20, 15)A   

xfrfof/k 2  % fl) dhft, fd fcanqvksa P (α,−β) rFkk Q (−α,β) ds chp dh nwjh 

[ ] 222Q , βα +=Pd  gSA 

5-4 foHkktu lw= (Section Formula)  

vc ge ml fcanq P(x, y) ds funsZ”kkad Kkr djsaxs tks fdlh js[kk [kaM AB dks ,d 
fn, gq, vuqikr esa foHkkftr djrk gSA 

js[kkfp= 5-3 ij /;ku nhft,A blesa fcanq P(x, y)] fcanqvksa A(x1, y1) rFkk B(x2, y2) 
dks feykrs gq, js[kk[kaM dks m : n ds vuqikr esa foHkkftr djrk gS] vFkkZr~ 

  

tgk¡ m vkSj n /kukRd iw.kkZad gSaA  

  ,
n
m

PB
AP

=
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,d Lora= pj ds 
Qyu 

 

bl js[kkfp= esa AR, PS vkSj BT Øe”k% fcanqvksa A, P vkSj B ls x-v{k ij Mkys x, 
yac gSaA AM js[kk BT ij ,d yac gS tks fd PS dks fcanq L ij dkVrk gSA ∆AMB 
esa] LP Hkqtk MB ds lekukarj gSA  

vr%    
n
m

PB
AP

LM
AL

==  ¼fn;k gS½ 

vFkok   
2

1

n
m

xx
xx

=
−
−  

/;ku nsa fd AL = RS = x −  x1  vkSj LM = ST = x2 −  x½ 

mijksDr lehd.k ls x dk eku Kkr djus ij ge ikrs gSa fd  

 

 

blh izdkj] ;g ns[kk tk ldrk gS fd  

 

 

;fn P, AB dk e/; fcanq gks] vFkkZr~ ;fn m = n gks rks] ge izkIr djrs gSa %  

  
2

21 xxx +
=   vkSj  

2
21 yyy +

=  

mnkgj.k % fcanqvksa ¼3] 5½ vkSj ¼&1] 4½ dks feykus okys js[kk[kaM dks 2 % 3 ds vuqikr 
esa foHkkftr djus okys fcanq ds funsZ”kkad Kkr dhft,A 

gy % bl iz”u esa x1 = 3, y1 = 5, x2 = −1 rFkk y2 = 4 gSA lkFk gh m = 2 rFkk n 
=3 gSA 

 eku yhft,] okafNr fcanq ds funsZ”kkad (x, y) gSaA  

js[kkfp= 5-3 

x 
O 

y 

A (x1, y1) 

B (x2, y2) 

R T 

M 

P (x, y) 

S 

L 

x' 

y' 

nm
mxnxx
+
+

= 21

nm
mynyy
+
+

= 21
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           blh izdkj]   

 

 

         

        vr%] okafNr fcanq ds funsZ”kkad 

vH;kl %  fcanqvksa ¼4] 7½ vkSj ¼3] &5½ dks feykus okys js[kk[kaM dks 3 % 4 ds 
vuqikr esa foHkkftr djus okys fcanq ds funsZ”kkad Kkr dhft,A 

5-5 ljy js[kk (The Straight Line) 

,d ljy js[kk dks nks fcanqvksa ds chp lcls de ¼U;wure½ nwjh okys iFk ds :i esa 
ifjHkkf’kr fd;k tk ldrk gSA fdlh ljy js[kk dks iw.kZr;% fu/kkZfjr fd;k tk 
ldrk gS] ;fn gesa nks ,sls fcanqvksa ds funsZ”kkad Kkr gksa tks js[kk ij fLFkr gksaA ;fn 
fdlh js[kkij fLFkr ,d fcanq ds funsZ”kkad rFkk js[kk dh <ky ¼slope½ Kkr gks rks Hkh 
js[kk iw.kZr% fu/kkZfjr dh tk ldrh gSA ,d ljy js[kk dks ,d chtxf.krh; 
lehdj.k ds :i esa O;Dr fd;k tk ldrk gSA x-v{k vFkok y-v{k ds lekukarj 
js[kkvksa dk lehdj.k ds :i esa fu:i.k vR;ar ljy gSA blfy, ge ,slh js[kkvksa ls 
izkjaHk djrs gSa rFkk muds lehdj.k Kkr djrs gSaA 

dFku 1 % x-v{k ds lekukarj rFkk blls |�| nwjh ij fLFkr ljy js[kk dk lehdj.k   
y = b gksrk gSA 

eku yhft, fd ,d ljy js[kk AB x-v{k ds lekukarj gS vkSj y-v{k dks fcanq C dks 
bl izdkj dkVrh gS fd OC = b bdkbZ gS ¼js[kkfp= 5-4½A AB ij dksbZ Hkh ;kn`fPNd 
fcanq P yhft, rFkk bl fcanq ls x-v{k ij ,d yac PM Mkfy,A ;gk¡ MP = OC = b 
bdkb;k¡ gSaA js[kk AB ,sls fcanqvksa dk fcanqiFk gS tks x-v{k ls b bdkbZ dh nwjh ij gSA  

 
js[kkfp= 5-4 

x 
O 

y 

A  B  C 

x' 

y' 

b bdkbZ 

P 

M 

b bdkbZ 

nm
mxnxx
+
+

= 21

5
23

3    2
4    2    5    3

5
7

3    2
1)(    2    3    3

21

=
+

×+×
=

+
+

=

=
+

−×+×
=

y

nm
mynyy









5
23   ,

5
7
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,d Lora= pj ds 
Qyu 

;fn b /kukRed gS rks js[kk AB x-v{k ds Åij gksxh vkSj ;fn b _.kkRed gS rks 
js[kk AB x-v{k ds uhps gksxhA 

dFku 2 %  y-v{k ds lekukarj rFkk blls  | a |  nwjh ij fLFkr ljy js[kk dk 
lehdj.k x = a gksrk gS 

;fn a /kukRed gS rks js[kk y-v{k ds nkbZa vksj gksxh vkSj ;fn a _.kkRed gS rks 
js[kk y-v{k ds ckbZa vksj gksxhA  

y-v{k ds lekukarj vFkkZr~ x = vpj izdkj dh js[kkvksa ds vfrfjDr izR;sd js[kk dks y 
= mx + b ds :i esa fy[kk tk ldrk gS] tgk¡ m vkSj b vpj gksrs gSaA ;fn x = 0 
rks y dk eku y = m.0 + b = b gksxk ftlls gesa Kkr gksrk g fd fcanq (0, b) x-v{k 
ds lekukarj rFkk mlls b bdkbZ dh nwjh okyh js[kk ds vkys[k ij fLFkr gSA D;ksafd 
;g js[kk y-v{k dks fcanq (0, b) ij dkVrh gS] b dks bl js[kk dk y-var%[kaM dgrs gSA 
la[;k m js[kk dk <ky dgykrh gSA fdlh js[kk ds <ky mlds x-v{k ij >qdko ds 
eki dks O;Dr djrh gSA ;fn (x1, y1) rFkk (x2, y2)] js[kk y = mx + b ij fLFkr nks 
fcanq gSa rks ge ikrs gSa fd 

   y1 = mx1+b 

 vkSj  y2 = mx2+b 

lehdj.k ¼i½ dks lehdj.k ¼ii½ ls ?kVkus ij gesa izkIr gksrk gS % 

  y2  −y1 = (mx2+b) − (mx1+b) 

vFkok   y2 − y1= m(x2 − x1) 

∴   m
xx
yy
=

−
−

12

12  

vr%] fcanqvksa (x1, y1) vkSj (x2, y2) ls xqtjus okyh js[kk dk <ky gksrk gSA 

;g ns[kuk ljy gS fd ;fn dksbZ js[kk ck,a ls nk,a] Åij dh vksj tkrh gS rks mldk 
<ky /kukRed gksrk gS] D;ksafd 

 
vkSj] ;fn js[kk ck,a ls nk,a uhps dh vksj tkrh gS rks mldk <ky _.kkRed gksrk gS] 
D;ksafd   

 ifjorZuesa
 ifjorZuesa

Sfrt nwjh chp dh {k dsfcanqvksa
 nwjhokZ/kj chp dh m/ dsfcanqvksa

ky<
 

x
y 

xx
yy m ==

−
−

==
12

12

jorZu/kukRed ifesa
jorZu/kukRed ifesa

x
y

xx
yym =

−
−

=
12

12 

jorZu/kukRed ifesa
jorZu_.kkRed ifesa

 x
y 

xx
yy m =

−
−

=
12

12



 

 
95

oS”ysf’kd T;kfefr

7
63 += xy

fdlh {kSfrt ¼x-v{k ds lekarj½ js[kk ds fy,  

vr%] ,d {kSfrt js[kk dk <ky lnSo 0 gksrk gS] rFkk ,d Å/okZ/kj js[kk dk <ky 
vifjHkkf’kr gksrk gSA 

js[kk ds lehdj.k dk <ky&var%[kaM  :i % 

    y mx c= +  

tgk¡ m js[kk dh <ky rFkk c mldk y-var%[kaM gSA 

mnkgj.k %¼d½ js[kk 2x − 3y = 6 dk <ky rFkk y-var%[kaM Kkr dhft,A 

 ¼[k½ <ky 3 rFkk y-var%[kaM  
�
�
 okyh js[kk dk lehdj.k D;k gksxk\ 

gy % ¼d½  fn, gq, lehdj.k dks izo.krk-var%[kaM :i esa fy[ksa & 

  2x− 3y = 6 

vFkok         − 3y = − 2x + 6 

2
3
2

−= xy              

 bl :i esa fy[ks lehdj.k ls ge ljyrk ls ns[k ldrs gSa fd js[kk dk <ky
3
2

 rFkk 

bldk y-var%[kaM &2 gSA  

¼[k½  ;fn m = 3 rFkk b =
7
6

 gS] rks ge y = mx + b ls izkIr djrs gSa %   

 

fVIi.kh %   gesa ljy js[kk ds lehdj.k ds vU; :iksa ds ckjs esa Hkh tkudkjh gksuh 
pkfg, D;ksafd vusd ckj gesa js[kk ds ckjs esa tkudkjh fdlh nwljs :i esa 
Hkh nh tk ldrh gSA 

;fn gesa fdlh js[kk ds <ky m rFkk ml ij fLFkr ,d fcanq (x1, y1) fn;k gks] rks ge 
bldk lehdj.k Kkr djus ds fy, <ky dh ifjHkk’kk dk mi;ksx dj ldrs gSaA ;fn 
djsa fd fdlh js[kk dh izo.krk ml ij fn, nks fcanqvksa ds y-funsZ”kkadksa rFkk x-
funsZ”kkadksa ds varj dk vuqikr gksrk gSA ;fn (x, y) js[kk ij ,d lkekU; fcanq gS rFkk 
(x1, y1) ,d Kkr fcanq gS] rks 

   )( 11
1

1 xxmyym
xx
yy

−=−=
−
−

vFkok  

0
 

0
===

 ifjorZuesa ifjorZuesa
 ifjorZuesa

xx
ym
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,d Lora= pj ds 
Qyu 

 xq.kkaddk
 xq.kkaddk

y
x

B
Am          −=−=

;g js[kk ds lehdj.k dk ,d mi;ksxh :i gSA 

js[kk ds lehdj.k dk fcanq-<ky :i 

  ( )1 1y y m x x− = −  

tgk¡ (x1, y1) js[kk ij fLFkr ,d Kkr fcanq gS rFkk m js[kk dk <ky gSA 

O;kogkfjd fLFkfr;ksa esa gesa lkekU;r% nks fcanq (x1, y1) rFkk (x2, y2) fn;s gksrs gSaA ;fn 
pjksa x vkSj y ds e/; ,d jSf[kd laca/k gks rks mudks feykrh gqbZ js[kk dk <ky nksuksa 
fcanqvksa ds y-v{kksa ds varj dks muds x-v{kksa ds varj ls foHkkftr djds fudkyk tk 
ldrk gSA rRi”pkr~ fcanq-<ky lw= dk mi;ksx dj ge bl js[kk dk lehdj.k Kkr 
dj ldrs gSaA bl izdkj gesa js[kk ds lehdj.k dk nks-fcanq :i izkIr gksrk gSA  

js[kk ds lehdj.k dk nks-fcanq :i 

    y − y1 = 
12

12

xx
yy

−
− ( 1xx − ) 

tgk¡ (x1, y1) rFkk (x2, y2) js[kk ij nks fHkUu fcanq gSa ftuesa x1 ≠ x2 gS rFkk 
12

12

xx
yym

−
−

=

js[kk dk <ky gSA 

d`i;k /;ku nsa fdlh Hkh js[kk ds lehdj.k dk lkekU; :i Ax + By + C = 0 gksrk 
gS] tgk¡ A, B rFkk C okLrfod la[;k,¡ gSa rFkk A vkSj B nksuksa ,d lkFk “kwU; ugha 
gks ldrsA 

ljy js[kk ds lehdj.k dk lkekU; :i %   

  Ax + By + C = 0;   A ≠ 0, B ≠ 0 

tgk¡ A, B vkSj C fuf”pr fLFkjkad gSa] ,d ljy js[kk ds lehdj.k dk lkekU; :i 
gSA 

/;ku nsa fd fofHkUu js[kkvksa ds fy, A, B vkSj C dk eku vyx-vyx gksxkA 

lehdj.k Ax + By + C = 0 dks fuEu :i esa Hkh fy[kk tk ldrk gS % 

   By = −Ax − C   

vFkok     
B
Cx

B
Ay    −−=  

bl izdkj ge ikrs gSa fd ;fn fdlh js[kk dk lehdj.k lkekU; :i esa fn;k gS] rks 
js[kk dk <ky   
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500)  (
500    1200
100    240      100  −

−
−

=− xy

xy

xy

xy

5
1                            

100  100  
5
1                

500)    (
5
1100             

=∴

+−=

−=−

    vFkok

 vFkok

kabdkb; 150  750 
5
1   =×=x

mnkgj.k %  <ky &5 okyh vkSj fcanq ¼3] 7½ ls gksdj fudyus okyh js[kk dk 
lehdj.k D;k gksxk\ 

gy %  fdlh js[kk ds lehdj.k ds fcanq-<ky :i ls gesa izkIr gksrk gS fd  

     y − 7  = −5 (x – 3) 

  vFkok  y − 7  = −5x + 15   

∴ y  = − 5x + 22   

mnkgj.k %  XYZ ekdsZfVax daiuh ,d u, miHkksDrk  mRikn ds foKkiu vfHk;ku 
dh O;oLFkk djrh gSA ?kj-?kj tkdj gksus okys bl foKkiu vfHk;ku ij 
gksus okys [kpZ rFkk u, mRikn dh izkjafHkd fcØh esa jSf[kd laca/k ik;k 
x;kA ;fn foKkiu ij #- 500@- [kpZ djus ij mRikn dh 100 
bdkb;ksa dh fcØh gksrh gS rFkk #- 1200@- [kpZ djus ij 240 bdkb;ksa 
dh rks] #-750@- [kpZ djus ij mRikn dh fdruh bdkb;ksa dh fcØh 
gksxhA 

gy %  ;fn x = foKkiu ij [kpZ fd, x, #i;ksa dh la[;k vkSj y = mRikn dh 
izkjafHkd fcØh gS rks ¼500] 100½ vkSj ¼1200] 240½ vHkh’V js[kk ij fLFkr 
nks fcanq gSaA js[kk ds lehdj.k ds nks-fcanq :i dk mi;ksx djus ij gesa 
fuEufyf[kr lehdj.k izkIr gksrk gSA 

 

                                                                             
         
      
      
     
     
    

 

bl lehdj.k esa x = 750 j[kus ij] gesa izkIr gksrk gS 

 

 

vFkkZr~ ge ikrs gSa fd ;fn foKkiu ij #- 750@- [kpZ fd, tk,a rks mRikn dh 150 
bdkb;ksa dh fcØh gksxhA  

xfrfof/k 1 % <ky-9 okyh rFkk fcanq ¼4] 9½ ls gksdj fudyus okyh js[kk dk 
lehdj.k D;k gksxk\ 

xfrfof/k 2 % ,d fofo/k oLrq HkaMkj dh fcØh ,d ljy js[kk ls fu:fir dh tk 
ldrh gSA bl HkaMkj dh tuojh ekl dh fcØh #- 4]50]000@- rFkk 
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,d Lora= pj ds 
Qyu 

ebZ ekl dh fcØh #- 7]50]000@- jghA fcØh esa o`f) dk fu:i.k 
,d ljy js[kh; lehdj.k }kjk dhft,A ;g ekurs gq, fd o`f) dh 
;gh js[kh; izòfÙk vkxs Hkh tkjh jgsxh] uoacj ekl esa gksus okyh 
vuqekfur o`f) Kkr dhft,A 

5-6 oÙ̀k (The Circle) 

o`Ùk] ry ds mu fcanqvksa (x, y) dk lewg gksrk gS tks ry ds ,d fLFkj fcanq (h, k) ls 
leku nwjh ij gksrs gSaA fLFkj fcanq dks oÙ̀k dk dsanz rFkk fLFkj fcanq dh o`Ùk ds fdlh 
Hkh fcanq dh nwjh dks o`Ùk dh f=T;k dgrs gSaA 

fn, gq, dsanz o f=T;k okys o`Ùk dk lehdj.k ge nwjh-lw= dk mi;ksx djds izkIr 
dj ldrs gSaA vFkkZr~] ge ,slk lehdj.k Kkr dj ldrs gSa ftls ry ds dsoy ogh 
fcanq larq’V djrs gSa tks o`Ùk ij fLFkr gSaA ry dk dksbZ Hkh vkSj fcanq bl lehdj.k 
dks larq’V ugha djrkA vkb, blh dFku dh iqf’V ds fy, ,d mnkgj.k dk iz;ksx 
djsaA ge ,sls o`Ùk dk lehdj.k Kkr djsaxs ftldk dsanz ¼&3] 2½ rFkk f=T;k 7 bdkbZ 
gks ¼ns[ksa js[kkfp= 5-5½A  

 

 

 

 

  

js[kkfp= esa o`Ùk dk dsanz ¼&3] 2½ gS rFkk (x, y) o`Ùk ij fLFkr dksbZ Hkh fcanq gSA D;ksafd 
o`Ùk dh f=T;k 7 gS] fcanq (x, y) dh o`Ùk ds dsanz ¼&3] 2½ ls nwjh 7 ds cjkcj gksuh 
pkfg,A vr% nwjh lw= dk mi;ksx djus ij] ge izkIr djrs gSa 

;g dsanz ¼&3] 2½ rFkk f=T;k 7 okys o`Ùk dk lehdj.k gSA nksuksa i{kksa dk oxZ djus 
ij ge lehdj.k ds le:i fuEufyf[kr lehdj.k izkIr gksrk gS %  

(x + 3)2 + (y – 2)2 = 49 

Bhd blh fof/k dk iz;ksx djds] ge dsanz (h, k) vkSj f=T;k r okys o`Ùk ds lehdj.k 
dk lkekU; :i izkIr dj ldrs gSa] tgk¡ h, k vkSj r fufnZ’V ¼nh gqbZ½ okLrfod 
la[;k,¡ gSa rFkk lkFk gh r xSj-_.kkRed gSA bl lehdj.k dks Kkr djus ds fy, 
ge iqu% oÙ̀k ij dksbZ fcanq (x, y) ysrs gSaA vc (x, y) vkSj (h, k) dh lgk;rk ls O;Dr 
djus ij gesa fuEufyf[kr lehdj.k izkIr gksrk gS % 

ryhx =−+− 22 k)  (   )(  

72)  (   )3( 22 =−++ yx

js[kkfp= 5-5 

(−3, 2) 

7  
(�, �) 
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oS”ysf’kd T;kfefrnksuksa i{kksa dk oxZ djus ij gesa o`Ùk ds lehdj.k dk ekud :i izkIr gksrk gS % 

                           (x – h)2 + (y – k)2 = r2 

tgk¡] (h, k) o`Ùk ds dsanz ds funsZ”kkad gSa rFkk r o`Ùk dh f=T;k gSA 

;fn oÙ̀k dk dsanz ry dk ewyfcanq gS] rks h = 0 rFkk k = 0 gksxkA vr% òÙk dk ekud 
:i vkSj Hkh ljy gks tkrk gS % 

 x2 +  y2  = r2 

tgk¡ ¼0] 0½ o`Ùk dk dsanz rFkk r o`Ùk dh f=T;k gSA 

;fn ge oÙ̀k ds lehdj.k ds ekud :i (x – h)2 + (y – k)2 = r2 dk ljyhdj.k djsa 
rFkk ,d tSls inksa dks ,d lkFk fy[ksa] rks gesa fuEufyf[kr lehdj.k izkIr gksrk gS % 

x2 + y2 – 2hx – 2ky + (h2  +  k2 – r2)  =  0 

vFkok    Ax2 + By2 + Cx + Dy + E  =  0 

tgk¡ A, B, C, D vkSj E fufnZ’V ¼nh gqbZ½ okLrfod la[;kvksa dks fu:fir djrs gSaA 

mijksDr nksuksa lehdj.kksa ls gesa izkIr gksrk gS A = B = 1, C = –2h, D = –2k and E 
= h2 + k2 – r2.  ;fn gesa ,d f}?kkrh; lehdj.k fn;k gks ftlesa A = B gks rFkk A, B 
“kwU; u gksa] rks ge dks’Bdksa dks iw.kZ oxZ cukdj fn, gq, lehdj.k dks Åij fn, 
ekud :i esa fy[k ldrs gSaA 

mnkgj.k % ml o`Ùk dk lehdj.k Kkr dhft, 

 d½ ftldk dsanz ¼2] &3½ gks rFkk ftldh f=T;k 5 gksA 

 [k½ ftldk dsanz ewyfcanq gks rFkk ftldh f=T;k 4 gksA 

gy %  d½ ge oÙ̀k ds lehdj.k ds ekud :i dk mi;ksx djsaxsA gesa (h, k)  = 
(2, –3)  rFkk r = 5  fn;k gSA 

  vr%] vHkh’V lehdj.k gS % (x – 2)2 + [y – (–3)]2 = 52 

  vFkok                 (x – 2)2 + (y + 3)2 = 25 

 [k½ iqu%] oÙ̀k ds lehdj.k ds ekud :i esa (h, k) = (0, 0) rFkk r = 4 
j[kus ij] ge izkIr djrs gSa %  

         (x – 0)2 + (y – 0)2 = 42 

  vFkok         x2 + y2 = 16 

fVIi.kh % /;ku nsa fd Hkkx ¼d½ esa lehdj.k dk foLrkj fd;k tk ldrk gSA  

 vFkkZr~   (x – 2)2 + (y2 + 3)2 = 25  → (x2 – 4x + 4) + (y2 + 6y + 9) = 25 
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,d Lora= pj ds 
Qyu 

  vFkok ljyhdj.k djus ij ge izkIr djrs gSa % 

   x2 + y2 – 4x + 6y –12 = 0  

 vxys mnkgj.k esa ge ns[ksaxs fd bldh tk¡p dSls dh tk,a fd ,d nh gqbZ 
lehdj.k dk vkys[k ,d oÙ̀k gSA 

mnkgj.k %  

n”kkZb, fd lehdj.k x2 + y2 – 2x + 6y – 6 = 0 dk vkys[k ,d oÙ̀k gSA blds dsanz 
rFkk f=T;k dk vkadyu Hkh djsaA 

gy %  ge ,d tSlh ?kkr okys pjkas dk ,d lkFk ladfyr djrs gSa rFkk izR;sd pj 
ds fy, dks’Bdksa ds iw.kZ oxZ cukrs gSa %  

   (x2 – 2x) + (y2 + 6y) = 6 

 vFkok  (x2 – 2x + 1) + (y2 + 6y + 9) = 6 + 1 + 9 

 bl lehdj.k dks iqu% ekud :i esa fy[krs gSa  

       (x – 1)2 + (y + 3)2 = 16 

ge ns[k ldrs gSa fd (x – 1)2 + (y + 3)2 = 16 dk vkys[k ,d oÙ̀k gS D;ksafd 
;g dsanz ¼1] & 3½ rFkk f=T;k 4 okys o`Ùk dk ekud :i esa lehdj.k gSA 

cks/k iz”u 2 

1½ ml o`Ùk dk lehdj.k Kkr dhft, & 

 d½ ftldk dsanz ¼3] &4½ vkSj ftldh f=T;k 7 gSA 

 [k½ ftldk dsanz ewyfcanq rFkk f=T;k 5 gSA 

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

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

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

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

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

2½ fl) dhft, fd lehdj.k 2x2 + 2y2 – 16x – 20y + 64 = 0 dk vkys[k ,d 
o`Ùk gS rFkk bldk dsanz vkSj f=T;k Kkr dhft,A 

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

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

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

--------------------------------------------------------------------------------------------------------------------------------------------------- 
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,d ijoy; dkrhZ; ry ds mu lHkh fcanqvksa dk leqPP; gS tks ry esa fLFkr ,d 
fuf”pr fcanq F (a, b) vkSj ,d fuf”pr ljy js[kk l ls leku nwjh ij gSA bl 
fuf”pr fcanq F (a, b) dks ijoy; dh ukfHk ¼Q+ksdl½ rFkk fuf”pr l js[kk dks ijoy; 
dh fu;rk ¼Mk;jsfDVªDl½ dgrs gSaA ijoy; dh ukfHk F ls fudyus okyh ml js[kk 
dks tks fu;rk ij yac gks] ijoy; dk v{k dgk tkrk gSA ijoy; ds v{k ij og 
fcanq O (h, k) tks ijoy; dh ukfHk vkSj fu;rk ds e/; esa gksrk gS] ijoy; dk “kh’kZ 
dgykrk gSA /;ku nsa fd ;g fcanq ijoy; ij fLFkr gksrk gS D;ksafd ;g ukfHk vkSj 
fu;rk ls leku nwjh ij gSA nwljs “kCnksa eas ijoy; dk “kh’kZ og fcanq gS tgk¡ ijoy; 
vius v{k dks dkVrk gSA ijoy; dh og thok tks ijoy; dh ukfHk ls gksdj tkrh 
gS rFkk ijoy; ds v{k ds yacor~ gksrh gS] ijoy; dh ukfHk yac thok gSA js[kkfp= 
6 esa RR’ fn, gq, ijoy; dh ukfHk yac thok gSA       

 

 

 

 

 

 

“kh’kZ (h, k) okys ijoy; dk lkekU; lehdj.k ftldh fu;rk x-v{k ds lekukarj gS] 
fuEuor~ gksrk gS 

(x – h)2  =  4p (y – k)    …(1) 

tgk¡ p ijoy; dh ukfHk vkSj mlds “kh’kZ ds chp dh nwjh gSA ;g oØ v{k ¼tks fd 
ijoy; dk y-v{k dgykrk gS½ ds lkis{k lefer gksrk gSA bldh fu;rk dk 
lehdj.k y =  ± a gksrk gS ¼js[kkfp= 5-7 ns[ksa½A 

 

 

 

 

 

 

 
js[kkfp= 5-7 

l 

F (a, b) 

O
(h ,k)         

ijoy; 

p 

R’ 

R l 

F   (a, b) 
O         

(h ,k)          

ijoy; 

js[kkfp= 5-6 
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,d Lora= pj ds 
Qyu 

 tc ijoy; dh fu;rk y-v{k ds lekukarj gks] rc ;g lehdj.k cu tkrk gS %   

(y – k)2  =  4 p (x – h)    
 …(2) 

;g oØ x-v{k ¼tks fd ijoy; dk v{k dgykrk gS½ ds lkis{k lefer gksrk gSA 
bldh fu;rk dk lehdj.k x = ± a gksrk gS ¼js[kkfp= 5-6 ns[ksa½A 

;fn ge lehdj.k 2 dk foLrkj djsa rFkk y ds fy, gy djsa] rks ge ns[ksaxs fd gesa 
,d f}?kkr lehdj.k izkIr gkskr gSA vr%] bl ijoy; dk vkys[k ,d U-vkdkj dk 
oØ gksxk tks nkbZa vksj [kqyrk gS ;fn p > 0 gS] rFkk ckbZa vksj [kqyrk gS ;fn p < 0 
gks ¼ns[ksa js[kkfp= 5-8½A    

 

 

 

 

 

 

 

blh izdkj lehdj.k (x – h)2 = 4 p (y – k) pj x esa f}?kkrh; gS vkSj bldk vkys[k 
U-vkdkj dk ,d oØ gks tks Åij dh vksj [kqysxk ;fn p > 0 gS rFkk uhps dh vksj 
[kqysxk ;fn p < 0 gS ¼ns[ksa js[kkfp= 5-9½A   

 

 

 

 

 

 

 

 

fuEufyf[kr mnkgj.k esa ge ijoy; dh ifjHkk’kk dh lgk;rk ls mldk lehdj.k 
Kkr djsaxsA 

p > 0 p < 0 

l 

F (a, b) 

O (h ,k)         

js[kkfp= 5-9 
 

l 

F  (a, b) 

O (h ,k)         

js[kkfp= 5-8 

p > 0 p < 0 l 

F (a, b) O         
(h ,k)          

ijoy; l 

F (a, b) O         
(h ,k)          

ijoy; 
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oS”ysf’kd T;kfefrmnkgj.k %  ,d ifjoy; dh ukfHk ¼3] 2½ vkSj mldh fu;rk x = –1  gSA ifjoy; 
dh ifjHkk’kk dk iz;ksx djrs gq, bldk lehdj.k Kkr dhft,A 

gy   % loZizFke] ge nh gqbZ tkudkjh dh enn ls ,d js[kkfp= cukrs gSaA 
ijoy; dh ukfHk ¼3] 2½ ij fLFkr gS rFkk bldh fu;rk x = –1 gS 
¼js[kkfp= 5-10 ns[ksaa½A vc ge ijoy; ds “kh’kZ dk fu/kkZj.k djrs gSa tks 
fd ukfHk ,oa fu;rk ds e/; esa vFkkZr~ fcanq ¼1] 2½ ij fLFkr gSA  

 

ijoy; dh ifjHkk’kk ds vuqlkj] bl ij fLFkr dksbZ Hkh fcanq (x, y) ukfHk F ¼3] 2½ 
rFkk fu;rk (x = –1) ls cjkcj nwjh ij gksxkA vr%]  

AF = AB 

nwjh lw= ds mi;ksx ls ge ikrs gSa fd  

(x – 3)2 + (y – 2)2 = [x – (–1)]2  +  (y – y)2 

bl lehdj.k dk ljyhdj.k djus ij] ge izkIr djrs gSa] 

  x2 – 6x + 9 + y2 – 4y + 4 = x2 + 2x +1  

vFkok  y2 – 4y = 8x – 12 

f}?kkrh; O;atd esa oxZ iw.kZ djus ij rFkk inksa dks iquO;ZofLFkRk djus ij] ge izkIr 
djrs gSa % 

y2 – 4y + 4 = 8x – 12 + 4 

vFkok  (y – 2)2 = 8x – 8 

vFkok      (y – 2)2 = 8(x – 1) 

/;ku nsa fd “kh’kZ ¼1] 2½ rFkk ukfHk ¼3] 2½ ds chp dh nwjh p = 2 bdkbZ gSA 

js[kkfp= 5-10 
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,d Lora= pj ds 
Qyu 

vr%] vHkh’V lehdj.k gS 

(y – 2)2 = 4.(2) (x – 1) 

tks fd (y – k)2 = 4p (x – h) izdkj dk lehdj.k gS tgk¡ p = 2 rFkk ukfHk (h, k) = 
(1, 2) gSA  

mnkgj.k % fl) dhft, fd y2 + 4x =  – 8 ,d ijoy; gSA 

gy  % ge fn, lehdj.k dks iqu% fuEu :i esa fy[krs gSa % 

y2 = – 4x – 8 

 vFkok  y2  =  – 4 (x + 2) 

 vFkok  y2  = 4(– 1)  (x + 2) 

vr%] ;g fn;s gq, lehdj.k dk ijoy; dk gS tks fd x-v{k ds lkis{k lefer gSA 
bldh ukfHk ¼&2] 0½ ij fLFkr gS vkSj p = – 1 gSA D;ksafd p dk eku _.kkRed gS] 
blfy, ;g ijoy; ckbZa vksj [kqysxkA 

mnkgj.k % ml ijoy; dk lehdj.k Kkr dhft, ftldk v{k y-v{k gS] ftldh 
ukfHk ewyfcanq ij fLFkr gS rFkk tks fcanq ¼&4] 2½ ls gksdj tkrk gSA bl 
ijoy; dh ukfHkyac thok dh yackbZ Hkh Kkr dhft,A 

gy % nh gqbZ tkudkjh ds vuqlkj] ijoy; dk lehd.k dk :i  

   (x – h)2 = 4p (y – k)  ds lkFk (h, k) = (0, 0) 

  gksxk] tgk¡  (h, x) = (0, 0)  gSA 

  vr% ;g lehdj.k gksxk % 

x2 = 4py 

 fcanq ¼&4] 2½ ijoy; ij fLFkr gS] vr% blds funsZ”kkad mijksDr lehdj.k 
dks larq’V djsaxsA  

 vr%  (– 4)2 = 4p (2) 

bl lehdj.k ls gesa izkIr gksrk gS 

2
8

16
==p         

vr%] vHkh’V lehdj.k gS 

                    x2 = 8y 

bl ijoy; dk v{k y-v{k gSA vr%] bldh ukfHk y-v{k ij fLFkr gksxh 
vkSj mldh ukfHk ¼0] 0½ ls nwjh 2 bdkbZ ds cjkcj gksxhA /;ku nsa fd 
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oS”ysf’kd T;kfefrukfHkyac thok] tks fd ukfHk ls gksdj tkrh gS] ijoy; dks fcanqvksa ¼&4] 
2½ rFkk ¼4] 2½ ij dkVsxhA bl thok dh yackbZ 8 bdkbZ gksxh] tks fd 4p 
ds eku ds cjkcj gSA vr%] ;gk¡ ij ,d fu’d’kZ fudkyk tk ldrk gS fd 
ukfHkyac thok dh yackbZ |4�| ds cjkcj gksrh gSA  

vr%] ijoy; dk lehdj.k x2 = 8y gS rFkk bldh ukfHkyac thok dh 
yackbZ 8 bdkbZ gSA  

cks/k iz”u 3 

1½ uhps fn, fooj.k ds vuqlkj ijoy; dk lehdj.k Kkr dhft, rFkk mldk 
vkys[k [khafp;sA vkys[k esa ukfHk] “kh’kZ rFkk fu;rk dks fpfUg~r dhft, % 

 d½ ukfHk= (0, 2),  fu;rk %  x = –2 

 [k½ ukfHk= (2, 1), fu;rk %  y = 4 

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

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

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

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

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

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

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

2½ fl) dhft, dh fuEuor~ lehdj.k ,d ijoy; dks fu:fir djrs gSa % 

d½  x2 – 8y = 0 

[k½  y2 = 8x + 4 

x½ y2 – 4y – 2x = 0 

?k½ x2 + 6x = 3 + 6y 

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

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

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

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

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

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

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

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

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

--------------------------------------------------------------------------------------------------------------------------------------------------- 
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,d Lora= pj ds 
Qyu 

5-8 ledks.kh; vfrijoy; (The Rectangular Hyperbola) 

ledks.kh; vfrijoy; ,d lery esa ,sls fcanqvksa dk fcanqiFk gS ftudh] nks nh gqbZ 
fuf”pr yEcor~ js[kkvksa ls] nwfj;ksa dk xq.kuQy vpj gksrk gSA ;s nks fuf”pr 
yEcor~ js[kkvksa ls] nwfj;ksa dk xq.kuQy vpj gksrk gSA ;s nks fuf”pr yacor~ js[kk,¡ 
ledks.kh; vfrijoy; dh vuarLi”khZ js[kk,¡ dgykrh gSaA vuarLi”khZ js[kkvksa dk 
izfrPNsnu fcanq ledks.kh; vfrijoy; dk dsanz dgykrk gSA uhps fn, js[kkfp= 11 
ij /;ku nsaA 

 

 

 

 

 

 

 

 

 
bl js[kkfp= 5-11 esa fcanq A,  xy ry esa ,d fcanq iFk vuqjsf[kr djrk gSA {kSfrt vkSj 
Å/okZ/kj js[kk,¡ nks ijLij yacor~ vuarLi”khZ js[kk,¡ gSaA fp= esa AN, A dh {kSfrt 
vuarLi”khZ ls nwjh gS rFkk AM, A dh Å/okZ/kj vuarLi”khZ ls nwjh gSA ledks.kh; 
vfrijoy; dh Hkk’kk ds vuqlkj bl oØ ij A dh fofHkUu fLFkfr;ksa ds fy, AM 
vkSj AN dk xq.kuQy leku jgrk gSA nwljs “kCnksa esa] ,d ledks.kh; vfrijoy; dks 
vuqjsfa[kr djus okys fcanq ds fy, ,d egÙoiw.kZ rF; ;g gS fd vk;r ONAM dk 
{ks=Qy lnSo leku jgrk gSA /;ku jgs] ledks.kh; vfrijoy; dh ,d “kk[kk (–x, 
–y) ry ¼vFkkZr~] nf{k.k-if”peh ;k rhljs½ prqFkkZa”k esa Hkh vuqjsf[kr dh tk ldrh gSA 
D;k vki le> ik jgs gSa fd ,slk D;ksa gksxk\ ¼ladsr % nks _.kkRed la[;kvksa dk 
xq.kuQy /kukRed gksrk gS½A   

5-9 lkj-la{ksi 

;g bdkbZ bl ikB~;Øe dk ,d egÙoiw.kZ fgLlk gSA gesa vk”kk gS fd bldk v/;;u 
djus ds i”pkr~ ikBd xf.kr dh mu dbZ ladYiukvksa ls Hkyh-Hkkafr ifjfpr gks pqds 
gksaxs ftudk iz;ksx vFkZ”kkL= esa fd;k tkrk gSA vkius cgqr ls ,sls T;kfefr oØksa 
vkSj vkdkjksa ¼vkd`fr;ksa½ dk v/;;u dj fy;k gksxk tks fofHkUu vFkZ”kkL=h; laca/kksa 
dks vkjsf[kr djus esa gekjh lgk;rk djsaxsA vkius fofHkUu vFkZ”kkL=h; laca/kksa ds 
vkys[k cukuk lh[kkA ysfdu mruh gh egÙoiw.kZ ;g Hkh gS fd geus ;g tkuk fd 
T;kferh; vkd`fr;ksa vkSj oØksa dk ,d chtxf.krh; izfr:i Hkh gSA fdlh ry ds 

 

N 

A M 

O 

y 

x 

js[kkfp= 5-11 

ledks.kh; ijoy; 
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oS”ysf’kd T;kfefrfcanqvksa dks funsZ”kkadksa ls O;Dr@fu:fir fd;k tk ldrk vkSj bl izdkj js[kkvksa] 
o`Ùkksa] ijoy;ksa rFkk vfrijoy;ksa ds chtxf.krh; lehdj.k Hkh Kkr fd, tk ldrs 
gSaA ry ds nks fcanqvksa ds chp dh nwjh Hkh fu/kkZfjr dh tk ldrh gSA bl bdkbZ dk 
izkjaHk geus dkrhZ; funsZ”kkad i)fr dh ladYiuk dh O;k[;k ls fd;kA bl bdkbZ esa 
gesa crk;k x;k gS fd Hkqt vkSj dksfV dk D;k vFkZ gS vkSj fdlh ry esa fcanq dSls 
vkysf[kr fd, tkrs gSaA blds i”pkr~ bl bdkbZ esa nks fcanqvksa dh chp dh nwjh] 
foHkktu lw= vFkkZr~ nks fcanqvksa dks feykus okys js[kk[kaM dks fn, gq, vuqikr esa ckaVus 
okys fcanq dks fudkyus ds lw= bR;kfn dh ppkZ dh xbZA rRi”pkr~ geus ,d-,d 
djds fofHkUu T;kferh; vkd`fr;ksa dks fu:fir djus okys lehdj.kksa ds ckjs esa 
tkukA ljy js[kk] o`Ùk] ijoy; rFkk vfrijoy; ds lehdj.k Kkr fd, x,A 

5-10 cks/k iz”uksa ds mÙkj ,oa ladsr 

Ckks/k iz”u 1 

1½ Hkkx 5-2 ns[ksaA 

2½ Hkkx 5-2 ns[ksaA 

3½ f   dk vkys[k bu fcanqvksa dk leqPp; gksxk (–2,4), (–1,1), (0,0), (1,1), (2,4)  
vkSj (3,9)A /;ku nsa fd geus bu fcUnqvksa dks feyk;k ugha gS] D;ksafd gekjs 
vkjs[k f esa dsoy ;s 6 fcUnq gSa & blhfy, vkjs[k ij Hkh dsoy 6 fcUnq gh gksaxsA 

Ckks/k iz”u 2 

1½ Hkkx 5-6 ns[ksaA 

2½ Hkkx 5-6 ns[ksaA 

Ckks/k iz”u 3 

1½ Hkkx 5-7 ns[ksaA 

2½ Hkkx 5-7 ns[ksaA 
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bdkbZ 6  vuqØe rFkk Jsf.k;k¡* 

lajpuk 

6-0 mís”;   

6-1 fo’k;-izos”k 

6-2  vuqØe [Sequences] 

6-3 Jsf.k;k¡ [Series] 

6-4 Jsf<+;k¡ [Progressions] 
 6-4-1 lekarj Js<+h [Arithmetic Progression] 

 6-4-2 xq.kksÙkj Js<+h [Geometric Progression] 

6-5 vuqØeksa dk vfHklj.k [Convergence of Sequences] 
 6-5-1 fdlh vuqØe ds vfHklj.k ,oa vilj.k dh ladYiuk [Concept of  Convergence 

and Divergence of a Sequence]  
 6-5-2 lhekvksa dk izkFkfed ifjp; [An Elementary Introduction to Limits] 

6-6 vFkZ”kkL= esa vuqØeksa rFkk Jsf.k;ksa vuqiz;ksx [Economic Applications of 
 Sequences and Series] 
 6-6-1 lk/kkj.k ,oa pØo`f) C;kt [Simple and Compound Interest] 

 6-6-2 la;kstu ,oa cV~Vk [Compounding and Discounting] 

6-6-3 orZeku ewY; [Present Value] 

 6-6-4 flafdax QaM ¼fu{ksi fuf/k fof/k½ [Sinking Fund for Debt Amortization] 

6-7 lkj-la{ksi 

6-8 cks/k-iz”uksa ds mÙkj@ladsr 

6-0 mn~ns”; 

bl bdkbZ dk v/;;u djus ds i”pkr~ vki fuEufyf[kr ladYiukvksa ls voxr gks 
tk,axs% 

• ,d vuqØe dh ifjHkk’kk( 

• vuqØe vkSj Js.kh esa laca/k( 

• lekarj rFkk xq.kksÙkj vuqØe( 

• fdlh vuqØe ds vfHklj.k dh ladYiuk( 

• fdlh vuqØe dh lhek dh vk/kkjHkwr ladYiuk( vkSj 

• vuqØeksa vkSj Jsf.k;ksa ds vFkZ”kkL= esa vuqiz;ksxA 

6-1 fo’k;-Áos”k 

Lej.k djsa fd bdkbZ 2 esa geus Qyu dh vo/kkj.kk ds ckjs esa i<+k FkkA ge tkurs gS 
fd izR;sd Qyu dk ,d izkar rFkk ,d lgizkar gksrk gS vkbZ, vc ge ,d ,sls 
Qyu ij fopkj djsa ftldk izkar izk—frd la[;kvksa dk leqPp; gksA bl izdkj dk 

 

*Jh lkSxrks lsu 
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vuqØe rFkk Jsf.k;k¡Qyu vius izkar ds izR;sd vo;o ¼vFkkZr~ izR;sd izk—frd la[;k ls½ dks vius 
lgizkar ds ,d vo;o ls lac) djok,xkA ,sls Qyu dks ge ,d vuqØe dgrs gSaA 
vuqØe dk lkekU; vFkZ gS igys ;g] fQj ;g] mlds Ik”pkr~ ;g bR;kfnA fdlh o’kZ 
ds eghus vuqØe dgykrs gSaA blh izdkj lIrkg ds fnu Hkh ,d vuØe cukrs gSA 
vr% fdlh vuqØe ds vo;oksa lnL;ksa dks ge igyk lnL;] nwljk lnL;] rhljk 
lnL;] -------- ds :i esa Øec) dj ldrs gSaA 

vki lksp jgs gksaxs fd bl izdkj ds Qyuksa dk vFkkZr~ vuqØeksa dk ,slk D;k fo”ks’k 
egRo gS fd ,d iwjh bdkbZ mu ij dsafnzr gksA ikBdksa dks ;g tkudj vk”p;Z gksxk 
fd bl lk/kkj.k lh fn[kus okyh ladYiuk ls gesa xf.kr dh vusd egÙoiw.kZ 
vo/kkj.kkvksa dks fodflr djus esa enn feyrh gS ftuds vFkZ”kkL= esa egÙoiw.kZ 
vuqiz;ksx gSA bl bdkbZ esa vuqØeksa ds lkFk-lkFk Js.kh tSlh egÙoiw.kZ ladYiuk dh 
ppkZ Hkh dh xbZ gSA ge dqN  fof”k’V izdkj dh Jsf.k;ksa ds ckjs esa Hkh tkudkjh izkIr 
djsaxsA vuqØeksa ,oa Jsf.k;ksa ds xq.k/keksZa dh ppkZ Hkh bl bdkbZ esa dh xbZ gSA dksbZ 
vuqØe dc vkSj dSls vfHkl̀r gksrk gS] bldh tkudkjh Hkh ge izkIr djsaxsA blds 
vfrfjDRk lhek dh egÙoiw.kZ ladYiuk ds ckjs esa Hkh bl bdkbZ esa ladsr fd;k x;k 
gSA D;ksafd lhek dh ladYiuk vR;ar egÙoiw.kZ gS] vxyh iwjh bdkbZ blh ij dsafnzr 
dh xbZ gSA lhek vodyu xf.kr dk vk/kkj gS ftldk vFkZ”kkL=h; fo”ys’k.k esa cgqr 
cM+k ;ksxnku gSA  

bl bdkbZ dk xBu bl izdkj fd;k x;k gS % vxys vuqPNsn esa vuqØe dh 
ladYiuk dh O;k[;k foLrkjiwoZd dh xbZ gSA blesa vuqØeksa ds vFkZ”kkL= esa laHko 
vuqiz;ksxksa ds ckjs esa Hkh ladsr fd;k x;k gSA geus vuqØe dks ,d Qyu ds :i esa 
izLrqr fd;k gS rFkk bldh lgt rFkk vkSipkfjd nksuksa ifjHkk’kk,a nh gSaA blls vxys 
vuqPNsn esa ,d Js.kh dh ladYiuk dh ppkZ dh xbZ gSA mlds i”pkr~ bl bdkbZ esa 
Jsf<+;ksa dh ppkZ dh xbZ gS tks fo”ks’k izdkj dh Jsf.k;k¡ gS ftuesa fofHkUu in lrr~ 
:i ls c<+rs vFkok de gksrs gSA bl vuqPNsn esa ge nks egÙoiw.kZ Jsf<+;ksa % lekarj 
Js<+h rFkk xq.kksÙkj Js<+h] ds ckjs esa tkudkjh izkIr djsaxsA rRi”pkr~ bl bdkbZ esa 
fdlh vuqØe ds vfHklj.k rFkk vilj.k dh ladYiuk dh foLr`r ppkZ dh xbZ gSA 
vfHklkjh vuqØe dh vo/kkj.kk ds lkFk gh] bl bdkbZ esa lhek dh ladYiuk dh ppkZ 
Hkh izkjaHk dh xbZ gSA var esa] bl bdkbZ esa vFkZ”kkL= ds {ks= esa vuqØe vkSj Jsf.k;ksa 
ds vuqiz;ksxksa dh ppkZ dh xbZ gSA 

6-2 vuqØe [Sequences] 

ge izk;% bl izdkj ds okD;ka”k lqurs gSa % ;s phts ?kVuk,a ,d vuqØe esa ikbZ 
tk,axh@ ?kfVr gksaxh ;k *iÙkksa dk ,d vuqØe^A vuqØe dk vFkZ D;k gS\ ,d 
vuqØe vkSj dqN ugha dsoy la[;kvksa dk ,d mÙkjorZu@vuqØe gSA mnkgj.k ds 
fy, 2]4]6]8]-------------------------- ,d le la[;kvksa dk vuqØe gSA blh izdkj 1]4]9]16]--------
----------------- izk—frd la[;kvksa ds oxksZa dk vuqØe gSA  

,d vuqØe dh vkSipkfjd ifjHkk’kk bl izdkj gS % ^,d vuqØe ,d ,sls Qyu dks 
dgrs gSa ftldk izkar izk—frd la[;kvksa dk leqPp; gksaA vkbZ, bl dFku dk vFkZ 
le>us dk iz;kl djsaA bldk lh/kk-lh/kk vFkZ ;g gS fd ;fn ge fdlh vuqØe ds 
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mÙkjksÙkj inksa dks Øec) :i  esa ns[ksa@fy[ksa rks ge mUgsa igyk in] nwljk in] 
rhljk in ds :i esa bafxr dj ldrs gSaA vFkkZr~ ge igys in ls iw.kkaZd $1] nwljs 
in ls iw.kkZad $2] rhljs in ls iw.kkZad $3 lac) djrs gqbZ blh Øe esa vkxs c<+ 
ldrs gSaA mnkgj.k ds fy,] le la[;kvksa ds vuqØe 2]4]6]8]------------------- esa gesa igys 
in 2 ls la[;k $1 lac) djrs gSa] nwljs in 4 ls la[;k $2 rFkk blh Øe esa izR;sd 
in ls ,d izk—frd la[;k lac) djrs gq, c<+rs gSaA blh izdkj] /kukRed iw.kkZadksa ds 
?kuksa ds vuqØe esa gesa igys in 1 ls iw.kkZad $1 lac) djrs gSa] nwljs in 8 ls 
iw.kkZad $2] rhljs in 27 ls iw.kkZad $3 bR;kfnA  

xf.kr dh Hkk’kk esa ,d vuqØe dks bl izdkj O;Dr fd;k tk ldrk gS%  

;fn izR;sd izk—frd la[;k n∈N] tgk¡ N izk—frd la[;kvksa ds leqPp; dks 
fu:fir djrk gS] ds fy, ,d okLrfod la[;k an fu;r dh tk,] rks 

{ } 1 2, ,..., ,...n na a a a=  ,d vuqØe dgykrk gSA vuqØe ds lnL; 1 2 3, , ,...a a a  
bR;kfn vuqØe ds in dgykrs gSA an dks vuqØe a1, a2, an,.... dk n ok¡ in dgrs 
gSaA 

vuqØe vFkZ”kkL=h; fo”ys’k.k esa mi;ksxh fl) gksrs gSa] fo”ks’kdj mu fLFkfr;ksa esa tgk¡ 
?kVuk,a le; ds lkFk Øfed :i esa ?kfVr gksrh gSaA ,slh pjksa dh jkf”k;k¡ ;k ifjek.k 
tks fofHkUu le; varjkyksa ij fuHkZj gksa] vuqØeksa dh lgk;rk ls ljyrkiwoZd O;Dr 
dh tk ldrh gSaA mnkgj.k ds fy,] Hkkjr esa 10 lky ds le; varjky esa xsgw¡ ds 
okf’kZd mRiknu ds vkadM+s ,d ¼10 inksa okys½ vuqØe ls O;Dr fd, tk ldrs gSa ;k 
eku yhft,] gesa o’kZ 2000 ls 2008 dk varjky fn;k gSA eku yhft, gesa bu 9 o’kksZa 
ds fy, Hkkjr dk ldy jk’Vªh; mRikn ¼GNP½ Kkr gSA bls ,d vuqØe ds 9 inksa 
ls O;Dr fd;k tk ldrk gSA ;fn ge igys o’kZ dks 1 ls O;Dr djsa rks vafre o’kZ 
dks 9 ls O;Dr fd;k tk,xkA eku yhft, ge lwpdkad o’kZ dks t ls rFkk ldy 
jk’Vªh; mRikn ¼GNP½dks Y ls O;Dr djrs gSaA eku yhft, o’kZ t ds ldy jk’Vªh; 
mRikn ¼GNP½ Yt ls fd;k tkrk gSA vr%] o’kZ 2000 ds GNP+ dks Y1 ls rFkk o’kZ 
2008 ds GNP dks Y9 ls O;Dr fd;k tk,xkA bls O;kid :i esa le>us ds fy,] 
eku yhft, gesa ,d pj x fn;k gSA eku yhft, igyh lhek-vof/k esa ¼;k igys 
le; fcanq ij½ bldk eku x gSA eku yhft, le; dks lwpdkad t ls O;Dr fd;k 
tk, vkSj dqy T le;-vof/k;k¡ ¼le; fcanq½ fn, gksa] rks gesa x1, x2, ... xt ,..., xT. 
vuqØe izkIr gksxkA ,d vuqØe ftldk igyk vkSj vafre in fn;k gks] lkadsfrd 
:i esa { }1

T
tx ls O;Dr fd;k tk ldrk gSA ;gk¡ /kuqdks’Bd ds ckgj fy[ks 1 vkSj T 

;g n”kkZrs gSa fd vuqØe dk igyk in 1 rFkk vafre in T gSA v{kj t dks 
lkekU;r% le; ¼o’kZ½ ds lwpdkad ds :i esa iz;ksx fd;k tkrk gSA dHkh&dHkh ge 
vko”;drkuqlkj izFke Lke;-vof/k dks 0 ¼“kwU;½ Hkh ysrs gSaA bl fLFkfr esa vuqØe dks 

{ }0

T
tx ds :i esa O;Dr fd;k tk ldrk gSA ;fn ge ,slh fdlh xR;kRed izfØ;k dks 

fu:fir djuk pkgsa tks vfuf”pr dky tkrh gS] rks bls { }0tx ∞

 ds :i esa O;Dr 

fd;k tkrk gSA  

geus bdkbZ 2 esa ns[kk fd Qyuksa dks Øfer ;qXeksa ds :i esa Hkh fy[kk tk ldrk gSA 
vkbZ, ge izk—frd la[;kvksa ds leqPp; N ls okLrfod la[;kvksa ds leqPp;] R 
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vuqØe rFkk Jsf.k;k¡rd ,d Qyu f  ij fopkj djsaA bls ge :f N R→ ds :i esa fy[krs gSA Qyu f 
ds ekuksaA izfrfcacksa dk lewg] R dk ,d mileqPp; gS rFkk ;g Øfer gSA ;fn ge 
R ds bl Øfer mileqPp; dks { }1 2 3, , ,...S x x x=  ds :i esa fy[ks] rks S, R esa ,d 

vuqØe dgykrk gSA ge ;gk¡ la[;kvksa dk ,d ,slk leqPp; cu jgs gSa tks ,d Øe 
dk ikyu djrk gSA vFkkZr~ ,d okLrfod vuqØe] okLrfod la[;kvksa dk ,d tks 
izk—frd la[;kvksa ds Øec) gksrk gSA vuqØe { }

1
2n

n≥
ij fopkj dhft,A 1, 2,...n =  

j[kus ij gesa vuqØe 2, 4, 8, 16,…  izkIr gksrk gSA ;gk¡ izkIr Øe bl izdkj gS% 

ge ns[k ldrs gS fd 2 4 8 16 32...≤ ≤ ≤ ≤  bl vuqØe ds izR;sd in esa la[;k,a 
fujarj c<+ jgh gSaA blh izdkj ,sls vuqØe Hkh gks ldrs gSa ftues la[;k,a fujarj de 
gksrh tk,a tSls fd   1 1 1

2 3 41 ...,≥ ≥ ≥ ≥  O;kid :i esa ge ns[k ldrs gSa fd dksbZ 

iznÙk vuqØe  

i½  fujarj ,d leku :i ls vFkok c<+rh gqbZ nj ij c<+rk ;k ?kVrk jg ldrk 
gS tSls fd  

{ }0, 1, 3, 8, 15...S = − − − −  

  ;k, { }1,5,10,17, 26,...S =  

ii½  fujarj ,d leku :i ls vFkok ?kVrh gqbZ nj ij c<+rk ;k ?kVrk jg ldrk 
gS tSls fd  

{ }1 1 1 1
2 3 4 51, , , , ...S =  

    ;k { }31 2 4
2 3 4 5, , , ...S =  

,slk gks ldrk gS fd mlds in Øe”k% ¼ckjh&ckjh ls½A izR;korhZ in 

iii½ c<+rs gq, varj ds lkFk ?kV ;k c<+ jgs gks fd  

{ }1,5, 7,17, 31...S = − − −  

iv½ ,slk gks ldrk gS fd mlds izR;korhZ in leku gksa tSls fd  

{ }1,1, 1,1, 1...S = − − −  

v½ ,slk gks ldrk gS fd mlds izR;korhZ in ?kVrs gq, varj ds lkFk ?kV&c<+ jgs 
gksa tSls fd  

{ }1 1 1 1
2 4 8 16, , , ...S = − −    

vr% ;g vko”;drk ugha gS fd izR;sd vuqØe ,dfn’V :i ls c<+rs gq, ;k ?kVrs 
gq, Øe esa gksxkA 

vc ge vuqØe ls lacaf/kr dqN ewyHkwr ifjHkk’kkvksa dh ppkZ djsaxsA loZizFke] ,d 
vuqØe ifjc) vFkok vifjc) ¼ifjlhfer vFkok vifjlhfer½ gks ldrk gSA ,d 
vuqØe {an}n∈N ifjc) dgykrk gS ;fn ,d ,slh lhfer la[;k K > 0 fo|eku gks 
fd fdlh izk—frd la[;k N ds fy,  fuEufy[kr dFku lR; gks %  

 �� < � izR;sd n > N ds fy, ¼1½ 
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vkSj 

   �� > −� izR;sd n > N ds fy, ¼2½ 

;fn fdlh vuqØe ds fy, dFku ¼1½ lR; gks rks og vuqØe mifj&ifjc) dgykrk 
gSA  

;fn fdlh vuqØe ds fy, dFku ¼2½ lR; gks rks og vuqØe v|% ifjc) dgykrk 
gSA 

dksbZ vuqØe ifjc) rHkh dgykrk gS tc og Åij rFkk uhps nksuksa vksj ls ifjc) 
gks vFkkZr~ og mifj-ifjc) Hkh gks vkSj v|%ifjc) Hkh gksA nwljs “kCnksa esa izR;sd 
ifjc) vuqØe dk ,d mifj-ifjca/k rFkk v|%ifjca/k vo”; gksrk gSA ge vkxs 
ifjca/k dk iz;ksx vuqØeksa ds vfHklj.k dh ladYiuk ds v/;;u esa djsaxsA  

6-3 Jsf.k;k¡  [Series] 

,d Js.kh dh ladYiuk dks le>us ds fy, gesa vuqØe ds lkFk ;ksx dk la;kstu 
djus dh vko”;drk iM+rh gSA ;ksx ek= nh gq, la[;kvksa ds ekuksa dh tksM+us dh 
izfØ;k gSA fdlh pj ds fofHkUu ekuksa ds ;ksx dks O;Dr djus ds fy, xzhd 
o.kZ@v{kj@fpºu ^Σ* ¼flXek½ dk iz;ksx lkoZf=d :i ls fd;k tkrk gSA Lej.k jgs 
fd gekjh :fp fdlh pj] eku yhft, x ds fofHkUu ekuksa tSls fd x1, x2, x3, ......  
bR;kfn dk ;ksx djus esa gS u fd fofHkUu pjksa ds ;ksx esa tSls fd x,y,z bR;kfnA 
mnkgj.k ds fy,] ;fn fdlh QeZ dk fdlh oLrq dk dqy mRiknu vusd 
;a=ksa@dkj[kkuksa ds mRiknuksa ds ;ksx }kjk izkIr fd;k tk ldrk gSA  

;ksx dks le>us ds fy,] vkbZ, ,d mnkgj.k ysaA eku yhft,  x okf’kZd vk; dks 
fu:fir djrk gS rFkk iknkafdr fpºu 1 2, ,... Tx x x Øe”k% o’kZ 1, 2,…, T, esa vk; dks 

fu:fir djrs gSaA bl fLFkfr esa lHkh T o’kksZa dh dqy la;ksftr vk; dks 

1 2
1

...
T

t T
t

x x x x
=

= + + +∑ .  

ls O;Dr fd;k tk,xkA 

;ksx ^Σ* ds dqN vk/kkjHkwr fu;e bl izdkj gSa 

1½  
1

T

t
k kT

=

=∑ ,tgk¡ k ,d vpj gSA fdlh vpj k dk T ckj ;ksx] k vkSj T ds 

xq.kuQy ds cjkcj gksrk gSA  

2½ 
1 1

T T

t t
t t

kx k x
= =

=∑ ∑ ,d pj vkSj ,d vpj ds xq.kuQy dk ;ksxQy] pj ds 

¼fofHkUu ekuksa ds½ ;ksxQy rFkk vpj ds xq.kuQy ds cjkcj gksrk gSA 

3½ ( )
1 1 1

T T T

t t t t
t t t

x y x y
= = =

+ = +∑ ∑ ∑ .nks pjksa ds ;ksx ds ekuksa dk ;ksxQy mu pjksa ds 

ekuksa ds ;ksxQyksa ds ;ksxQy ds cjkcj gksrk gSA vlrr~ xR;kRed izfØ;kvksa 
rFkk vlrr~ xR;kRed b’Vrehdj.k ¼optimisation½ dks O;Dr djus esa ;ksx dh 
vo/kkj.kk vR;ar mi;ksxh fl) gksrh gSA  
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vuqØe rFkk Jsf.k;k¡,d Js.kh fdlh fn, gq, vuqØe ds igys n inksa ls izkIr gksrh gSaaA vr%] ;fn 
{ } 1 2 3, , ,...ta a a a= ,d vuqØe gS] rks Sn = ∑ �� 

�
��� ,d Js.kh dgykrh gSA vc ge 

nks fo”ks’k izdkj dh Jsf.k;ksa dk o.kZu djsaxs ijarq mlls iwoZ ge muds laxr nks fo”ks’k 
Ikzdkj ds vuqØeksa dh ppkZ djsaxsA vuqØeksa ds ;s izdkj gS % lekarj vuqØe rFkk 
xq.kksÙkj vuqØeA lekarj vuqØe ,d ,slk vuqØe gksrk gS ftlds izR;sd nks Øfed 
inksa dk varj leku gksrk gS] vFkkZr~ izR;sd n∈N ds fy, an+1& an ¾ d, tgk¡ d ,d 
vpj gS vkSj an vuqØe ds nosa in dh O;Dr djrk gSA 

6-4 Jsf<+;k¡ [PROGRESSIONS] 

,d Js<+h ,d ,sls Js.kh vuqØe dks dgrs gSa ftlds in ,dfn’V :i ls c<+rs gq, 
vFkok ?kVrs gq, Øe esa gksaA D;ksafd ,d Js.kh vkSj dqN ugha cfYd ,d vuqØe ds 
inksa dk ;ksx gksrh gS] blfy, Js<+h “kCn dk iz;ksx vuqØe ds fy, Hkh fd;k tkrk 
gSA  

6-4-1 lekarj Js<+h [Arithmetic Progression] 

,d lekarj Js<+h ¼ftls la{ksi esa A.P.fy[kk tkrk gS½ l¡[;kvksa dk ,d ,slk vuqØe 
gS ftlesa izFke in ls izkjaHk djds] vkxs ds lHkh in] fiNys in esa ,d fu;r la[;k 
dks tksM+ dj izkIr fd, tk ldrs gSaA bl fu;r la[;k dks Js<+h dk lkoZvarj dgrs 
gSaA mnkgj.k ds fy, vuqØe 4, 7, 10, 13,... ,d ,slh lekarj Js<+h gS ftlesa 
lkoZvarj 3 gSA /;ku nsa fd ;fn fdlh lekarj Js<+h dk izFke in rFkk lkoZ varj 
Kkr gks rks og Js<+h iw.kZ :i ls Kkr dh tk ldrh gSA okLro esa]  

;fn  

a1, a2, a3, ... an ,... 

,d lekarj Js<+h gS ftldk izFke in a rFkk lkoZvarj d ds cjkj fn;k gks] rks 
ifjHkk’kk ds vuqlkj 

               a1  =  a 

   a2   = a1 + d  =  a + d 

   a3   = a2 + d  =  (a + d) + d  =  a + 2d 

   a4   = a3 + d  =  (a + 2d) + d  =  a + 3d 

   ... ... ... ... ... 

   ... ... ... ... ... 

   an   =  an-1 + d  =  a + (n -2) d + d  =  a + (n-1)d 

vr%] ge ns[k ldrs gSa fd izFke in a rFkk lkoZvarj d okyh fdlh lekarj Js<+h dk  

nok¡ in lw= 

                                                an   = a + (n-1)d 

ls izkIr fd;k tk ldrk gSA  

blh izdkj] ;fn bl Js<+h ds izFke n inks ads ;ksx dks ge Sn ls fu:fir djsa] rks 
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Sn  =  a + (a + d) + (a + 2d) + ... + [a + (n-1)d] ...(1) 

gksxkA 

¼1½ dks mYVs Øe esa fy[kus ij ge izkIr djrs gSaA 

Sn  =  [a + (n-1)d]+ [a + (n-2)d]+...+ a  ...(2) 

¼1½ vkSj ¼2½ dks tksM+us ij ge izkIr djrs gSa] 

2Sn  =  [2a + (n-1)d]  + [2a + (n-1)d]+...+ [2a + (n-1)d] 

          =  n [2a + (n-1) d] 

∴    Sn  =  
�
� 

[2a + (n-1) d]  

   Or 

                     =  
�
� 

[a + a + (n-1) d] 

    Sn  =  
�
� 

[a + an] 

vr% mlds igys n inksa dk ;ksx lw= 

                                                  Sn  =  
�
� 

[2a + (n-1) d] = 
�
� 

[a + an].  

}kjk izkIr gksrk gSA 

lekarj Jsf<+;ksa ds egÙoiw.kZ lw= 

;fn fdlh lekarj Js<+h dk izFke in a lkoZ varj d gS] rks 

a½  Js<+h dk nok¡ in gksxk % 

an  =  a + (n-1)d 

b½  Js<+h ds izFke n inksa dk ;ksx gksxk 

     Sn  = 
�
� 

[2a + (n-1) d] 

mnkgj.k ds fy,] eku yhft, ge 5 lky ds fy, 100: dk fuos”k lk/kkj.k C;kt 
ij 15% izfr o’kZ dh nj ij djrs gSaA rks izR;sd o’kZ ds var ij izkIr gksus okyh 
jkf”k gksxh 

115, 130, 145, 160, 175 

blh izdkj ,d lekarj Js<+h curh gSA  

mnkgj.k 1 % ,d lekarj Js<+h dk rhljk in rFkk X;kjgok¡ in Øe”k% 21 vkSj 85 
gSA Js<+h ds igys ik¡p in fyf[k, 

gy % lw= an  =  a + (n-1)d, dk iz;ksx djus ij ge izkIr djrs gS %  

a3  =  a + 2d   =  21 vkSj  a11 =  a + 10d  = 85 

igys lehdj.k dks nwljs lehdj.k esa ls ?kVkus ij gesa izkIr gksrk 
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vuqØe rFkk Jsf.k;k¡  8d = 64 or d = 8 

 d ds bl eku dks igys lehdj.k esa j[kus ij ge ikrs gSa fd a + 16 = 21 vFkkZr~ 
a = 5 gSA  

vr% nh gqbZ lekarj Js<+h ds igys ik¡p in 

5, 13, 21, 29, 37, ... gSaA 

mnkgj.k 2  % X us 24000 # m/kkj fy, rFkk mls 2000 : izfr ekg dh 12 fd”rksa 
esa rFkk “ks’k ewy/ku ij 1-5% C;kt nj ls pqdkus dk fu.kZ; fy;kA  

X }kjk nh tkus okyh 10oha fd”r dh jkf”k D;k gksxh\ 

gy % igyh fd”r = Rs. 2000 + (0.015) (Rs 24000)  =  Rs. 2360 

     nwljh fd”r  = Rs. 2000 + (0.015) (Rs 22000)  =  Rs. 2330 

     rhljh fd”r = Rs. 2000 + (0.015) (Rs 20000)  =   Rs. 2300 

ge ikrs gSa fd fd”rksa esa nh tkus okyh jkf”k ,d lekarj Js<+h cukrh gS ftlrsa izFke 
in a = 2360: rFkk lkoZvarj (d) = 30:- gSA 

vr%] 

10oha fd”r = Js<+h dk 10ok¡ in = a + (10-1) d 

                 = Rs 2360 + 9(-Rs 30) = Rs 2090. 

mnkgj.k 3 % ,d fctyh dk lkeku cukus okyh daiuh XYZ ds igys lky dh 
fcØh 2]00]000 : FkhA ;fn mlds i”pkr~ izfro’kZ daiuh dh fcØh esa 30000 : dh 
o`f) gqbZ rks daiuh dh 5osa o’kZ dh fcØh Kkr dhft,A lkFk gh] igys ik¡p o’ksZa esa 
daiuh dh dqy fcØh Hkh Kkr dhft,A 

gy % daiuh XYZ dh okf’kZd fcØh ,d lekarj Js<+h cukrh gS ftldk izFke in a = 
2]00]000 rFkk lkoZ varj d = 30]000 gSA vr%] ik¡posa o’kZ esa gksus okyh fcØh lw= an  
=  a + (n-1)d esa  

n = 5 j[kdj izkIr dh tk ldrh gSA vr% 

a5  =  2,00,000 + (5-1)30,000 = Rs 3,20,000. 

blh izdkj dh izFke ik¡p o’kksZa esa gksus okyh fcØh lw= Sn  = n
2

[2a + (n-1)d] esa 

n = 5 j[kdj izkIr dh tk ldrh gSA vr% 

   S5   = 5
2

[2(2,00,000) + (5-1)30,000] 

        =  Rs 13,00,000. 

mnkgj.k 4 % ekuk yhft, X, 32]500 dk ,d _.k igys eghus esa 200: nsdj rFkk 
mlds i”pkr~ izR;sd ekg 150: c<+kdj pqdkrk gSA mls bl _.k dks pqdkus esa 
fdruk le; yxsxk\ 
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gy % D;ksafd X viuh ekfld fd”r 150: dh fu;r jkf”k ls c<+krk gS] vr% ;gk¡ d 
= 150 gksxkA lkFk gh igyh fd”r a = 200 :- nh gqbZ gSA bl izdkj gesa ,d 
lekarj Js<+h izkIr gksrh gSA ;fn og iwjh jkf”k  

ekfld fd”rksa esa pqdkrk gS rks ge ikrs gSa fd  

    Sn  = 
�
� 

[2a + (n-1) d] 

 ;k        32500  =  
�
� 

[2(200) + (n -1)150] 

 ;k   65000  =  n(250 + 150n) 

 ;k  15n2 + 25n - 6500  =  0 

 ∴    
152

)6500(154)25(25
 = 

2

×
−××−±−

n  

                  =  − ±25 625
30

 =  20  or -21.66 

D;ksafd n ,d /kukRed iw.kkZad gS blfy, n = -21-66 ugh gks ldrkA vr%] X dks 
iwjh jkf”k pqdkus esa 20 eghus yxsaxsA 

6-4-2 xq.kksÙkj Js<+h [Geometric Progression] 

vc ge xq.kksÙkj Jsf<+;ksa ds ckjs esa ckr djsaxs xq.kksÙkj Jsf<+;k¡ la;kstu rFkk cV~Vs 
¼compounding and discounting½ dh ladYiukvksa dks le>us esa gekjh lgk;rk 
djrh gSaA bu ladYUiukvksa ds ckjs es ge vxys vuqPNsn esa i<+saxsA ,d xq.kksÙkj Js<+h 
¼ftl ge la{ksi esa G.P.fy[krs gSa½ la[;kvksa dk ,d ,slk vuqØe gS ftlds izR;sd nks 
Øfed inksa esa ,d leku vuqikr gksrk gS ftls ge G.P.dk lkoZvuqikr dgrs gSaA 
nwljs “kCnksa esa] ,d G.P. ds izFke in ds i”pkr~ izR;sd in fiNys in dks ,d vpj 
r ls xq.kk djds izkIr fd;k tk ldrk gSA ;fn ge fdlh xq.kksÙkj Js<+h dk izFke in 
vkSj lkoZ vuqikr Kkr gks] rks bl xq.kksÙkj Js<+h dks iw.kZ :i ls fu/kkZfjr fd;k tk 
ldrk gSA vr%] ;fn fdlh xq.kksÙkj Js<+h dk izFke in a rFkk lkoZ varj r gS rks 
Js<+h ds fofHkUu in bl izdkj gksaxs %  

 a1   =   a 

 a2   =  a1r  =   ar 

 a3   =  a2r    =   ar(r)     =  ar2  

 ... ... ...      ... 

 ... ... ...      ...         

 ... ... ...      ... 

 an    =  an-1r    =  arn-2(r)   =  arn-1 

vr%] ,d ,slk vuqØe] ftlesa izR;sd nks Øfed inksa dk vuqikr leku ¼rFkk 
“kwU;sÙkj½ gks] ,d xq.kksÙkj vuqØe dgykrk gS vFkkZr~ izR;sd n∈N ds fy,] 
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vuqØe rFkk Jsf.k;k¡  ����   
 ��

= �, � ≠ 0 n inksa 2 3 1, , , ,..., na ar ar ar ar − ds ,sls vuqØe esa] izR;sd in fiNys 

in dks vpj r ls xq.kk djds izkIr fd;k tk ldrk gSA bl xq.kksÙkj Js<+h ds izFke n 
inksa dk ;ksx] Sn bl izdkj fy[kk tk ldrk gS] 

2 3 2 1... n n
nS a ar ar ar ar ar− −= + + + + + +  ...(3) 

bl ;ksx dks ge ,d r lkoZ vuqikr okyh xq.kksÙkj Js<+h dgrs gSaA bl ;ksx dk lw= 
Kkr djus ds fy, ge Åij fn, x, lehdj.k ¼3½ dks r ls xq.kk djrs gSaA  

bl izdkj gesa izkIr gksrk gSa 
2 3 1... n n

nrS ar ar ar ar ar−= + + + + +  ...(4) 

lehdj.k ¼4½ dks lehdj.k ¼3½ esa ls ?kVkus ij ge ikrs gSa 
n

n nS rS a ar− = −  ...(5) 

D;ksafd “ks’k lHkh in jn~n gks tkrs gSaA ;fn r = 1 gks] rks lehdj.k ¼3½ ls ge ikrs gSa 
fd nS an=  gksxkA 

;fn 1r ≠ gks] rks lehdj.k ¼4½ ls ge ikrs gSa fd 

1

n

n
a arS

r
−

=
−  

   (5) 

vr%] ge ,d ifjfer xq.kksÙkj Js<+h ds ;ksx dk lw= bl izdkj fy[k ldrs gSa % 

Sn = 2 1 1...
1

n
n ra ar ar ar a

r
− −

+ + + + =
−  ...(6) 

;fn r = 1 gks] rks lehdj.k ¼3½ ls ge ikrs gSa fd 

  Sn  =  a + a + a + ... + a  =  na 

ijarq ;fn xq.kksÙkj Js.kh vifjfer gks vFkkZr~ ;fn n vuar dh vksj tk, ( n → ∞ ) rks 
D;k gksxk\ bl fLFkfr esa lehdj.k ¼5½ dk in rn] 0 dh vksj tk,xk ;fn -1 < r < 

1 gks vFkkZr~ ;fn | r | < 1 gksA vr%] bl fLFkfr esa izFke n inksa dk ;ksx Sn, 1
a

r−
 

dh vksj tk,xkA ysfdu ;fn r  >1 ;k r  ≤ -1 gS rks rn fdlh lhek dh vksj ugha 
tk,xkA 

xq.kksÙkj Jsf<+;ksa ds egÙoiw.kZ lw=  

;fn fdlh xq.kksÙkj Js<+h dk izFke in a rFkk lkoZvuqikr r gS] rks  

a) mldk nok¡ in gksxk % 

            an  =  arn-1 

b) mlds izFke n inksa dk ;ksx (Sn) gksxk %  

            
;fn r ≠ 1 gS]

  r
ra

−
−

1
)(1 = S

n

n   ;  

            ;fn r = 1 gS] rks   na    
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mnkgj.k 5 % ,d xq.kksÙkj Js<+h dk rhljk in 16 rFkk lkroka in 1 gSA Js<+h dk 
10oka in Kkr dhft,A 

gy % lw= an = arn-1, dk iz;ksx djus ij] ge izkIr djrs gSa 

              a3  = ar2 = 16   …(6) 

vkSj                       a7  = ar6 = 1   …(7) 

lehdj.k ¼7½ dks lehdj.k ¼6½ ls Hkkx djus ij ge ikrs gSa fd 

   ar
ar

 =  1
16

6

2  

bl izdkj ge izkIr djrs gSa fd r4 =1 16;k r = 1 2 gSA  

vuqikr r ds bl eku dks a3 ≡ a
1
2

 =  16





2

 esa j[kus ij gesa izkIr gksrk gS ;k  a = 

64  

varr%] a = 64, r = 1/2, vkSj n = 10 ls ge ikrs gS fd  

  a10  =  64 1
2

9




 =

 

 1
8

 

mnkgj.k 6 % ,d Hkwfe fodkl daiuh XYZ dh izkjaHk gksus ds igys ekg dh fcØh 10 
yk[k :i;s gSA ;fn mlds i”pkr~ izR;sd ekg esa fcØh 10% dh nj ls c<+rh gS rks 
daiuh dh ik¡posa ekl dh fcØh rFkk igys ik¡p eghuksa esa gqbZ dqy fcØh Kkr 
dhft,A 

gy % daiuh dh ekfld fcØh ,d ,slh xq.kksÙkj Js<+h ds vuq:i gS ftldk izFke in 
a = 1,000,000 rFkk lkoZ vuqikr r = 1.1 gSA ik¡posa ekl dh fcØh lw= an  =  arn-1 
esa n = 5 j[kdj izkIr dh tk ldrh gSaA vr%] 

  a5  =  1,000,000(1.1)4 = 1,464,100 

daiuh dh izFke 5 eghus esa gksus okyh dqy fcØh lw= S  =  a(1 r
n

n−
−

)
1 r

 esa n = 5 

j[kdj izkIr dh tk ldrh gSA vr%] 

  1.1  1
](1.1)11,000,000[ S

5

 5 −
−

= =  Rs 6,105,100 

mnkgj.k 7 % X us 1000: ,d cSad esa tek djok,a cSd tek jkf”k ij 10% izfr o’kZ 
dh nj ls pØo`f) C;kt nsrk gS tks fd frekgh la;ksftr gksrk gSA 5 lky i”pkr~ X 
dh dqy tek jkf”k fdruh gks tk,xh\ 

gy % X dk ewy/ku P = 1000 : gSA 10% okf’kZd C;kt nj] 2.5% frekgh C;kt nj 
ds leku gSA vr%\ izFke frekgh ds i”pkr~ /kujkf”k gksxh  
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vuqØe rFkk Jsf.k;k¡ a1 = 1000 + (1000)(0.025) = 1000(1.025) 

nwljh frekgh ds var esa jkf”k gksxh %  

a2 = [izFke frekgh ds var esa jkf”k] + [izFke frekgh ds var esa jkf”k] 
(0.025) 

              =  a1  + a1(0.025) = a1(1.025) 

   =  1000 (1.025)(1.025)  =  1000(1.025)2 

rhljh frekgh ds var esa jkf”k gksxh 

a3 = [nwljh frekgh ds var esa jkf”k] [       ] (0.025) 

                         =  a2  + a2(0.025) = a2(1.025) 

   =  1000 (1.025)2 (1.025) 

              =  1000(1.025)3 

bl izdkj ge ns[krs gSa fd gesa fuEufyf[kr xq.kksÙkj Js<+h izkIr gksrh gS % 

   1000(1.025), 1000(1.025)2, 1000(1.025)3 , … 

ftlesa izFke in a = 1000(1.025) rFkk lkoZ vuqikr r = 1.025 gSA  

ge 5 o’kZ vFkkZr~ 20oha frekgh ds var esa jkf”k Kkr djuk pkgrs gSaA ;g jkf”k gekjh 
Js<+h ds 20osa in ds cjkcj gksxhA vr%]  

                             a20 =  ar20-1  = [1000(1.025)](1.025)19 

                   =  1000(1.025)20 ≅  Rs 1638.62 

cks/k Á”u 1 

1½  izFke in 15 rFkk lkoZvarj 3 okyh lekarj Js<+h dk 15oka in Kkr dhft,A 

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

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

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

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

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

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

2½ ,d QeZ izFke o’kZ esa 1500 Vsyhfotuksa dk mRiknu djrh gSA 15osa o’kZ ds var 
rd daiuh us dqy 8300 Vsyhfot+uksa dk mRiknu fd;kA 

i)   Kkr dhft, fd daiuh ds mRiknu esa izfro’kZ fdrus Vsyhfot+uksa dh o`f) 
gqbZ\ 

ii½  izfro’kZ o`f) ds bl vkadyu ds vk/kkj ij] 10osa o’kZ esa fdrus 
Vsyhfot+uksa dk mRiknu gqvk gksxk\ 
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--------------------------------------------------------------------------------------------------------------------------------------------------- 

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

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

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

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

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

3½  QuhZpj cukus okyh daiuh XYZ dh izkjaHk gksus ds izFke ekl esa gksus okyh 
fcØh 1]50]000: dh  FkhA ;fn izfr ekg fcØh esa 16000 :- dh of̀) nks] rks 
daiuh dh 7osa eghus esa vuqekfur fcØh rFkk igys lkr eghuksa esa gksus okyh 
dqy fcØh Kkr dhft,A  

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

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

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

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

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

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

4½  G.P.  4, 8, 16, 32, 64, … dk 11oka in rFkk igys 20 inksa dk ;ksx Kkr 
dhft,A  

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

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

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

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

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

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

5½ uhps nh xbZ xq.kksÙkj Js<+h ¼G.P.½ dk lkoZ vuqikr Kkr dhft, % 

 49, 7, 1, 1/7, 1/49, … 

lkFk gh] G. P. ds igys 10 inksa dk ;ksx Hkh Kkr dhft,A 

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

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

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

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

--------------------------------------------------------------------------------------------------------------------------------------------------- 
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vuqØe rFkk Jsf.k;k¡6½  ,d ns”k dh o’kZ 1950 esa tula[;k 50 djksM+ FkhA ;fn tula[;k 2% dh 
okf’kZd pØof̀) nj ls c<+rh gS rks o’kZ 2000 esa ml ns”k dh vuqekfur 
tula[;k Kkr dhft,A 

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

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

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

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

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

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

6-5 vuqØeksa dk vfHklj.k [Convergence of sequences] 

6-5-1 vuqØeksa dk vfHklj.k ,oa vilj.k [Concept of convergence 
and Divergence of a sequence] 

ge vuqØeksa dks muds fof”k’V xq.kksa ds vk/kkj ij fofHkUu oxksZa esa ck¡V ldrs gSa % 

i½ ∞ ;k &∞ dh vksj vxzlj vuqØe  

ii½ fdlh lhfer la[;k ¼/kukRed] _.kkRed vFkok “kwU;½ dh vksj vxzlj vuqØe  

iii½ fdlh Hkh eku dh vksj vxzlj u gksus okys vuqØe  

vr% tc Hkh ge fdlh vuqØe {an} ij fopkj djrs gSa rks gesa ewYk :i ls ;g 
tkuus dh vko”;drk iM+rh gS fd mlds vuqorhZ in] n dk eku c<+us ij] ,d 
nwljs ds lehi-nj-lehi vkrs gSa vFkok ughaA ge tkurs gSa fd ,d vuqØe ,d ,slk 
Qyu gksrk gS tks izk—frd la[;kvksa ds leqPp; N dks fdlh leqPp; X ds vo;oksa 
ij ys tkrk gSA ;g leqPp; X okLrfod la[;kvksa dk leqPp; R gks ldrk gS ;k 
fQj bldk dksbZ mileqPp;A vr% tc n c<+rk gS vFkkZr~ vuqØe ds vuqorhZ inks ads 
fy, gesa ;g ns[kus dh vko”;drk iM+rh gS fd ¼1½ D;k izR;sd Øfed in fiNys 
in ls cM+k gS ¼vFkkZr~ D;k vuqØe ds inksa dk eku ,dfn’V :i ls c<+ jgk gS ;k 
izR;sd Øfed in fiNys in ls NksVk gS ¼vFkkZr~ D;k vuqØe inksa dk eku ,dfn’V 
:i ls ?kV jgk gS½ ;k fd bu nksuksa esa ls dksbZ Hkh fLfFkfr ugha gS] ¼1½ vkSj ¼2½ fd 
D;k vuqØe yxkrkj fdlh fuf”pr eku ds lehi vkSj lehi gks jgk gS vFkok ughaA 
;fn ;g vuqØe ,d fuf”pr eku dh vksj vxzlj gS rks ge dgrs gSa fd ;g vuqØe 
ml eku ij vfHklfjr gksrk gSA  

vuqØe ds vfHklj.k dh ladYiuk gesa vuqØe dh lhek dh vksj ys tkrh gSA okLro 
esa] fdlh vuqØe ds vfHklj.k dh ladYiuk dks vkSipkfjd :i ls le>us ds fy, 
gesa vuqØe dh lhek dh ladYiuk dks le>us dh vko”;drk gksxhA  

6-5-2 lhekvksa dk izkFkfed ifjp; [An Elementary Introduction to 
Limits] 

vkbZ, ge fdlh vuqØe dh lhek dh ladYiuk dks le>us dk iz;kl djsaA  
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eku yhft, { } 1n n
x

≥
la[;kvksa dk ,d vuqØe gSA ;fn ;s la[;k,a ¼vuqØe ds in½ 

fujarj fdlh la[;k L ds lehi vkSj lehirj gksrs tk,a rks ge dgrs gSa fd { }nx  

,d vfHklkjh vuqØe gS bldh lhek L ds cjkcj gSA bl rF; dks ge bl izdkj 
fy[k ldrs gS %  

lim nn
x L

→∞
=  

;k    nn
Lt x L
→∞

=
 

;k     nx L→
 

;gk¡ n → ∞
 
bl rF; dks O;Dr djrk gS fd n

 
dk eku fujarj c<+rk tk jgk gSA 

fuf”pr :i ls
 
dHkh Hkh ∞ ugha gksrkA vfirq ;g ∞ dh vksj vxzlj gksrk gSA ;fn 

dksbZ vuqØe vfHklkjh ugha gksrk] rks mls vilkjh vuqØe dgrs gSaA 
 

vHkh geus ;g ns[kk fd ,d iznÙk fn;k gqvk vuqØe vfHklkjh gksrk gS ;fn dksbZ ,slh 
la[;k L miyC/k gks fd n dk eku c<+us ij la[;k,a ¼vuqØe ds in½ nx la[;k L ds 

lehi vkSj lehirj gksrs tk,aA vFkkZr~ 

i½ ge pkgrs gSa fd nx L≈ gks tk,a 

ii½ blds fy, gesa pkfg, gksxk fd “kwU; ls cM+h] fdlh Hkh NksVh ls NksVh la[;k 
ε  ds fy, 

            nx L ε− < , gksA  

iii½   dFku ¼ii½ ds lR; gksus ds fy,] gesa ,d la[;k 1N ≥  ,slh izkIr gksuh pkfg, 
fd izR;sd n N≥  ds fy, nx L ε− ≤  gksA 

cks/k Á”u 2 

1½  fdlh vuqØe ds vfHklj.k ds fy, D;k vko”;d gS\  

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

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

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

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

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

2½ fdlh vuqØe dh lhek ls vki D;k le>rs gSa\ 

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

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

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

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

---------------------------------------------------------------------------------------------------------------------------------------------------- 
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vuqØe rFkk Jsf.k;k¡
6-6  vFkZ”kkL= esa vuqØeksa vkSj Jsf.k;ksa ds vuqiz;ksx [Economic 

Applications  of Sequences and Series] 

6-6-1 lk/kkj.k ,oa pØòf) C;kt [Simple and Compound Interest] 

lk/kkj.k C;kt % ;fn fdlh ewy/ku ij fdlh le; vof/k dk C;kt ifjdfyr djrs 
gq,] ewy/ku esa fiNyh le; vof/k dk C;kt u tksM+k tk, rks bl izdkj izkIr C;kt 
dks lk/kkj.k C;kt dgrs gSaA  

;fn jkf”k P dk fuos”k 100% lk/kkj.k C;kt nj fd;k tk,a rks n o’kksZa ds i”pkr~ 
mikftZr dqy jkf”k uhps fn, x, lw= ds vuqlkj Kkr fd;k tk ldrh gS %  

dqy mikftZr jkf”k lw= ¼lk/kkj.k C;kt½ 

An = P (1 + i.n) 

lkekU;r%] vk/kqfud O;kikj rFkk O;kolkf;d fLFkfr;ksa esa lk/kkj.k C;kt dk dksbZ 
fo”ks’k egRo ugha gS D;ksafd vf/kdrj O;ogkfjd fLFkfr;ksa esa lkekU;r% pØo`f) C;kt 
dk gh iz;ksx fd;k tkrk gSA  

pØòf) C;kt % ;fn fdlh le; vof/k ds C;kt dk ifjdyu djrs gq, fiNyh 
le; vof/k;ksa esa izkIr C;kt dks Hkh ewy/ku esa tksM+ fn;k tk,a rks bl izdkj izkIr 
C;kt dks pØo`f) C;kt dgrs gSaA  

mnkgj.k ds fy,] eku yhft, 1000: dk fuos”k 10% pØo`f) C;kt dh okf’kZd nj 
ls fd;k x;kA uhps nh xbZ rkfydk esa izR;sd o’kZ ds var esa C;kt rFkk dqy jkf”k dh 
fLFkfr dk fooj.k fn;k x;k gS %  

  o’kZ        jkf”k ftl ij C;kt     mikftZr C;kt          dqy mikftZr jkf”k  

            ifjdfyr fd;k tkuk gS 

     1  Rs 1000            10% of Rs 1000 = Rs 100 Rs 1100 

     2  Rs 1100            10% of Rs 1100 = Rs 110 Rs 1210 

     3  Rs 1210            10% of Rs 1210 = Rs 121 Rs 1331 

     …      …                 …       … 

     …      …                 …       … 

     …      …                 …       … 

dqy mikftZr jkf”k lw= ¼ pØo`f) C;kt½ 

An = P (1 + i)n 

tgk¡    An  = o’kksZa ds i”pkr~ mikftZr jkf”k 

P   = ewy/ku 

i    =  ¼vuqikfrd½ okf’kZd C;kt nj 

n   =  o’kkZas dh la[;k 
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mnkgj.k 8 % ,d QeZ izR;sd o’kZ ds izkjaHk esa ,d ,slh jkf”k dk fuos”k djus dh 
;kstuk cukrh gS ftlls ik¡p o’kZ dh le;kof/k ds i”pkr~ 1]00]000 :- dh dqy jkf”k 
izkIr gks ldsA ;fn pØo`f) C;kt dh okf’kZd nj 14% gks rFkk C;kt izfro’kZ 
la;ksftr gksrk gks] rks izfro’kZ fuos”k dh tkus okyh jkf”k Kkr dhft,A 

gy % eku yhft, ik¡p o’kZ rd] izR;sd o’kZ ds izkjaHk esa B :i;ksa dk fuos”k fd;k 
x;kA  

B : dk izFke fuos”k ik¡p o’kZ dh vof/k lekIr gksus ij B(1.14)5 gks tkrk gS] nwljk 
fuos”k bl le;kof/k ls var esa (1.14)4 gks tkrk gS] ------ bR;kfnA  

ijarq bu fofHkUu mikftZr jkf”k;ksa dk ;ksx 100000: ds cjkcj gksuk pkfg,A vFkkZr~ 

                                     1,00,000  = B(1.14)5 + B(1.14)4 + … + B(1.14) 

           = B[1.14 + (1.14)2 + … + (1.14)5] 

           = B��.��{(�.��)���}
�.����

�  =  B(7.5355) 

   1,00,000  = B(7.5355) 

    B  =  100 000
7 5355

,
.

  =  Rs. 13270.52 

mnkgj.k 9% ,d dkj 80000:- esa [kjhnh xbZA ;fn igys rhu o’kksZa ds fy, ewY;gzkl 
5% izfr o’kZ dh nj ls rFkk vxys rhu o’kZ ds fy, ;g 10% izfr o’kZ dh nj ls 
ifjdfyr fd;k tkrk gS] rks 6 o’kZ ds i”pkr~ dkj dk vkfFkZd eku Kkr dhft,A 

i½ igys o’kZ esa gksus okyk ewY;gzkl = 80,000 × �
���

 

   vRk%] ,d o’kZ ds var esa dkj dk ?kVk gqvk ewY; 

                = 80,000 – �80,000 × �
���

� 

    =  80,000 1  5
100

−





 

ii½ nwljs o’kZ esa gksus okyk ewY;gzkl 

   =  ¼izFke o’kZ ds var esa gzkflr ewY;½×¼nwljs o’kZ esa voewY;u dh nj½ 

                         =  80,000 1  5
100

−





5
100





 

vr%] nwljs o’kZ ds var esa dkj dk gzkflr ewY; 

  =  ¼igys o’kZ ds var esa gzkflr ewY;½ 

      – ¼nwljs o’kZ esa ewY;gzkl½ 

                      =  80,000 1  5
100

−





 – 80,000 1  5
100

−





5
100






 

 =  80,000 1  5
100

−





1  5
100

−




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vuqØe rFkk Jsf.k;k¡
 =  80,000 1 5

100

2

  −





 

blh izdkj] rhljs o’kZ ds var esa dkj dk gzkflr eku 

           =  80,000 1 5
100

3

  −





 

iii½ pkSFks o’kZ dk ewY;gzkl =  80,000 1 5
100

3

  −





10
100




  

vr%] pkSFks o’kZ ds var esa dkj dk gzkflr eku 

    =  ¼rhlj o’kZ ds var esa gzkflr ewY;½ –  ¼pkSFks o’kZ esa ewY;gzkl½    

     =  80,000 1 5
100

3

  −





 –  80,000 1 5
100

3

  −





10
100




  

blh izdkj ifjdyu djrs gq, ge ikrs gSa fd] 6o’kZ ds var esa dkj dk gzkflr ewY; 
gks tkrk gS %  

       =  80,000 1 5
100

3

  −



 1 10

100

3

−





 

      ≅   Rs 50224 

6-6-2 la;kstu ,oa cV~Vk [Compounding and Discounting] 

ge lkekU;r%] Hkfo’; dh ctk; orZeku esa miHkksx djus dks ojh;rk nsrs gSaA 
euksoSKkfud :i ls gekjs fy, vkt ,d :i;s dh dher dy ds ,d :i;s dh 
dher ls vf/kd gSA eqnzkLQhfr ds nkSj esa okLrfodrk Hkh ;gh gSA fuos”kd orZeku esa 
miHkksx u djds fuos”k dsoy rHkh djsaxs ;fn Hkfo’; esa mudh fuosf”kr jkf”k ds c<+us 
dh laHkkouk,a vf/kd gksA D;ksafd ge /ku dk fuos”k djds] C;kt vftZr djuk izkjaHk 
dj ldrs gSa blfy, vkt ds ,d :i;s dh dher dy ds ,d :i;s ls vf/kd gSA 
fuos”kd vius /ku dk fuos”k djrs gSa vkSj Hkfo’; esa /ku ykHk izkIr djrs gSaA bls 
^udnh izokg* cash flow dgrs gSaA ;fn gesa /ku izkIr gksrk gS rks mls udnh varokZg 
dgrs gSa vkSj bls /kukRed udnh izokg le>k tkrk gSA ;fn /ku gesa nsuk iM+s rks 
mls cfgokZg dgk tkrk gS vkSj ;g udnh izokg _.kkRed gksrk gSA bl vuqPNsn esa 
ge la;kstu ,oa cV~Vs ds ckjs esa ppkZ djsaxs ijarq blls igys fd ge la;kstu 
¼compounding½ dh ckr djsa] ge ,d ckj iqu% lk/kkj.k C;kt ij fopkj djrs gSA 
;|fi lk/kkj.k C;kt ij ihNs ckr dj pqds gSa rks Hkh lk/kkj.k C;kt vkSj pØo`f) 
C;kt ds varj dks vkSj vf/kd Li’V djus ds fy, ;g vko”;d gSA  

ekuk P ewYk/ku dks ;k fdlh O;fDr }kjk cSad ls _.k ds :i esa yh xbZ jkf”k ;k 
fuos”k dh xbZ jkf”k dks fu:fir djrk gSA ekuk C;kt nj r gS ftls izfr”kr ds :i 
esa O;Dr fd;k x;k gS rFkk t og vof/k gS ftlesa _.k pqdk;k tkuk gS ;k fuos”k 
ifjiDo gksrk gSA ;fn jkf”k P dk fuos”k] r% izfr o’kZ lk/kkj.k C;kt nj ls t o’kksZa ds 
fy, fd;k tkrk gS rks izkIr gksus okyk C;kt In gksxk %  

    It =p×r×t 
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vr%] t o’kZ ds var esa izkIr gksus okyh dqy jkf”k A ewy/ku P rFkk C;kt In ds ;ksx 
ds cjkcj gksxh %  

A = P + It = P + Prt = P (1 + rt). 

ge dsoy ,d udnh izokg ls izkjaHk djrs gSaA eku yhft, vkius o’kZ 2008 esa 100 
:i;s dk fuos”k fd;kA vkids fuos”k dk Hkfo’; ewY; 100: + 10 : izfro’kZ gksxk 
rc rd ds fy, tc rd ds fy, vkius 10% dh nj fuos”k fd;k gSA vr%] ;fn 
vkius 100: 4 o’kZ ds fy, fuosf”kr fd,] rks vkidh jkf”k 4 o’kZ ds var esa 140 : 
gks tk,xhA O;kid :i esa] ;fn vki P : dk fuos”k 100r% izfro’kZ dh nj ls t o’kZ 
ds fy, djsa rks vkidks t o’kksZa ds i”pkr~ 

    Pr (1 )A P t P rt= + = +  

ds cjkcj jkf”k izkIr gksxh] ;g ge ns[k pqds gSaA pØo`f) C;kt esa fLFkfr vf/kd 
jkspd@tfVy gSA tc fdlh fuos”k esa C;kt pØof̀) gksrk gS rks gesa vius fuos”k esa 
C;kt ij Hkh C;kt feyrk gSA nwljs “kCnksa esa fdlh Hkh le; vof/k esa fiNyh le; 
vof/k;ksa esa vftZr C;kt ij C;kt fn;k tk,xkA Åij fn, x, mnkgj.k esa] izFke o’kZ 
ds var esa jkf”k 100: + 10: ¼C;kt = 100 dk 10% = 10 :-½ = 110: gks tk,xhA 
;g nwljs o’kZ ds izkjaHk esa ewYk/ku gSA nwljs o’kZ dk C;kt 110: dk 10% vFkkZr~ 11: 
gksxkA vr%] nwljs o’kZ ds var esa jkf”k 110+ 11 :- = 121 :- gks tk,xhA  

O;kid :i esa] ;fn jkf”k P dk fuos”k 100r% pØof̀) C;kt dh nj ij t o’kZ ds 
fy, fd;k tk,a rks t o’kksZa ds var esa izkIr gksus okyh dqy jkf”k gksxh  

      ( )1 tA P r= +  

lk/kkj.k ,oa pØo`f) C;kt }kjk izkIr jkf”k;ksa ds lw=ksa esa varj ij /;ku nhft,A 
lk/kkj.k C;kt esa dks’Bd ds vanj dk O;atd 1+rt gS] vFkkZr~ r vkSj t ds xq.kuQy esa 
1 tksM+k x;k gS tcfd pØof̀) C;kt }kjk izkIr jkf”k ds lw= esa t ,d xq.kd ds :i 
esa u gksdj ?kkrkad esa mifLFkr gSA ;gk¡ t, (1+r) dk ?kkrkad gSA 

eku yhft, 

C0 izkjafHkd udn izokg ;k fuos”k gS 

r  C;kt ;k izfrQy@ykHk dh gqbZ nj gS 

t  fuos”k dh vof/k gS 

Ct  jkf”k C0 dk fuos”k djus ij t o’kZ ds i”pkr~ izkIr gksus okyh jkf”k gS 

rks Ct = C0 (1 + r)t 

;g la;kstu Kkr djus dk lw= gS] tks fd orZeku udnh ewY; dks Hkfo’; udnh 
ewY; esa ifjofrZr djrk gSA (1 + r)t Hkfo’; ewY; la;kstu ?kVd dgykrk gS vkSj bls 
FVCFr,t }kjk fu:fir fd;k tkrk gS ;gk¡ r vkSj t Åij ifjHkkf’kr fd, x, pj gSA 
vr% 

     Ct = C0 FVCFr,t 
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vuqØe rFkk Jsf.k;k¡vc ge bldh foijhr izfØ;k dk v/;;u djrs gSaA vFkkZr~ ge ;g Kkr djus dk 
iz;kl djrs gSa fd ;fn fdlh jkf”k dk Hkfo’; udnh izokg fn;k gS] rks blds laxr 
orZeku udn izokg dk eku D;k gksxk\ bl izfØ;k dks cV~Vk ¼discounting½ dgrs 
gaSA ge ,d gh vof/k okyh fLFkfr ls izkjaHk djrs gSaA Hkfo’; udnh eku dks orZeku 
eku esa ifjofrZr djus ds fy, ge cV~Vs dh izfØ;k dk iz;ksx djsaxsA blds fy, gesa 
dsoy la;kstu lehdj.k ds inksa dks fuEufyf[kr :i esa iqu% O;ofLFkr djus dh 
vko”;drk gS 

 C0 = 
�� 

(� � �)� 

vr%] cV~Vk] la;kstu dh foijhr izfØ;k gSA Åij izkIr lehdj.k C0 = 
�� 

(� � �)� esa 
� 

(� � �)�  orZeku ewY; cV~Vk ?kVd dgykrk gS rFkk bls PVDFr,t }kjk O;Dr fd;k 

tkrk gSA /;ku nsa fd cV~Vk ?kVd] la;kstu ?kVd dk O;qRØe gSA 

vc rd geus la;kstu rFkk cV~Vs dk v/;;u dsoy ,d udnh izokg dh fLFkfr esa 
fd;k gSA vusd vFkZlaca/kh leL;k,a ,d ls vf/kd udnh izokgksa ls lacaf/kr gksrh gSaA 
vkbZ, ge cV~Vs ds lanHkZ esa ,d ,slh fLFkfr ij fopkj djsaA vusd udnh izokgksa 
okyh cV~Vs dh fLFkfr ljy gS % ge izR;sd O;fDrxr udnh izokg ds fy, 
vyx&vyx orZeku ewY; ¼PV½ Kkr djds mudk ;ksx djrs gSaA O;kid fLFkfr esa 
bldk lw= ge ;gk¡ ns jgs gSaA /;ku jgs fd izfro’kZ gksus okys fofHkUu udnh izokg 
vleku gks ldrs gSaA 

    ( ) ( ) ( )
1 2

0 1 21 1 1
t

t

CC CPV
r r r

= + + +
+ + +

  

ge fdlh okf’kZdh ¼annuity½ ds orZeku ewY; ij Hkh fopkj djrs gSaA ,d okf’kZdh ,d 
,slh fu;r ¼vpj½ jkf”k gS rks izfro’kZ izkIr gksrh gSA eku yhft,] P0 ,d ,slh 
okf’kZdh dk orZeku ewY; gS tks t o’kZ ds i”pkr~ izR;sd o’kZ ds var esa C : nsrh gksA 
ge ikrs gSa fd  

 
( ) ( ) ( )0 21 1 1 t

C C CP
r r r

= + + +
+ + +

  

    = 
( ) ( ) ( )1 2

1 1 1
1 1 1 tC

r r r

 
+ + + 

+ + +  
  

dks’Bd [  ] esa fy[ksa inksa dk ;ksx ,d xq.kksÙkj Js<+h ds :i esa gSaA ;g xq.kksÙkj Js<+h 
r dh nj ij t o’kZ ds fy, orZeku ewY; okf’kZdh ?kVd (PVAFr,t) dgykrh gSA bl 
vadu i)fr esa bls bl izdkj O;Dr fd;k tk ldrk gS 

    0 ,. r tP C PVAF=
 

tgk¡ C vpj Hkqxrku jkf”k gSA orZeku ewY; okf’kZdh ?kVd dks lw= 
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( )
,

11
1 t

r t

r
PVAF

r

 
−  

+ =  

ls Hkh O;Dr fd;k tk ldrk gSA  

blh izdkj ge fdlh okf’kZdh dk Hkfo’; ewY; Kkr djus ds fy, Hkh lw= Kkr djrs 
gSA ;g lw= gS % 

    ( ) ( )1 21 1t t
tFVA C r C r C− −= + + + + +  

              = C �(1 + �)�−1 
� � 

;g Hkh laHko gS fd la;kstu vkSj cV~Vs esa udnh izokg o’kZ esa ,d ckj u gksdj dbZ 
ckj gksA eku yhft, r C;kt dh nj rFkk t o’kksZa esa le; vof/k dks fu:fir djrk 
gS ijarq vc la;kstu o’kZ esa ,d ckj u gksdj m ckj gksrk gSA  

,slh fLFkfr esa la;kstu lw= 

    
0 1

mt

t
rC C
m

 = + 
 

 

rFkk cV~Vk lw= 

    

0

1

t
mt

CC
r
m

=
 + 
 

 

izkIr gksrk gSA  

6-6-3 orZeku ewY; [Present Value] 

eku yhft, fd /ku dks 10% pØof̀) C;kt dh nj ls fuos”k fd;k tk ldrk gS 
tc fd C;kt dk la;kstu okf’kZd :i ls gksrk gksA rks100: dk fuos”k ,d o’kZ 
i”pkr~ 110 : gks tk,xkA blh izdkj orZeku ds 100 :- dk eku nks o’kZ ds i”pkr~ 
ds 100¼1-1½2 = 121 : ds eku ds ckjkcj gSa blls Hkfo’; esa feyus okyh fdlh jkf”k 
ds orZeku eku@ewY; dh vo/kkj.kk dk vFkZ Li’V gks tkrk gSA bls fof/k iwoZd O;Dr 
djus ds fy, ge ns[krs gSa fd ;fn fuos”k dh orZeku nj 10% gS] rks ,d o’kZ 

i”pkr~ feyus okys 110 : dk orZeku ewY; 
110
11.

= 100 :- gSA 

blh izdkj] nks o’kZ i”pkr~ feyus okys 121 :- dk orZeku ewY; 
121
112.

= 100: gS] 

bR;kfnA ;gk¡iz;qDr fuos”k nj dks cV~Vk nj Hkh dgk tkrk gS uhps ge orZeku ewY; 
Kkr djus dk O;kid lw= ns jgs gSa rFkk bls ,d mnkgj.k }kjk Li’V Hkh dj jgs gSaA 
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vuqØe rFkk Jsf.k;k¡
orZeku ewY; lw= 

jkf”k A] dk tks fd t o’kZ esa izkIr gksus okyh gS] 100i% dh cV~Vk nj ls orZeku ewY; 
P fuEufyf[kr lw= }kjk izkIr fd;k tk ldrk gS 

                                             P =  � 

(1 + �)� 

tgk¡     P   =    orZeku ewY; gS 

              A   =    o’kZ i”pkr~ izkIr gksus okyh jkf”k gS  

              i    =    cV~Vk nj ¼vuqikfrd :i esa½ gS 

rFkk     t   =    o’kksZa esa le; vof/k gS 

mnkgj.k 10 % ,d QeZ us ,d oLrq 8 o’kZ rd 20000 :- izfro’kZ Hkqxrku dh ;kstuk 
ds varxZr [kjhnhA Hkqxrku izR;sd o’kZ ds izkjaHk esa fd, tkus gSaA 20% okf’kZd C;kt 
nj ls Hkqxrkuksa ds udnh izokg dk dqy orZeku ewY; D;k gS\ 

gy %   igys o’kZ ds Hkqxrku dk orZeku ewY; =  20,000: 

  nwljs o’kZ ds Hkqxrku dk orZeku ewY; =  20 000
1 2
,
.

: 

       rhljs o’kZ ds Hkqxrku dk orZeku ewY; =  20 000
1 2 2

,
( . )

: 

 …  …  …  … 

…  …  …  … 

…  …  …  … 

 

 vafre o’kZ ds Hkqxrku dk orZeku ewY; = 20 000
1 2 7

,
( . )

: 

vr% Hkqxrku ds dqy udnh izokg dk orZeku ewY; gksxk 

  20,000 1 +  1
1.2

 +  1
(1.2)

 +  ..... +  1
(1.2)2 7








 

;g lkoZ vuqikr r = 1
1 2.

 okyh ,d xq.kksÙkj Js.kh gS vkSj gesa blds izFke 8 inksa dk 

;ksx vFkok S8  

Kkr djuk gS 

    S8 = a(1  r
  

8−
−

)
1 r

 

        =  20,000
1 1

1 2

1 1
1 2

8

− 



−



















.

.
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       =  1,20,000 1 1
12 8−









( . )

 

       =  1,20,000 (1 – 0.23) 

       =  Rs. 92,400 yxHkx 

fuoy orZeku ewY;] ftls ge la{ksi esa NPV ls O;Dr djrs gSa] fdlh ifj;kstuk ls 
lacaf/kr lHkh udnh izokgksa ds orZeku ewY;ksa ds ;ksx ds cjkcj gksrk gSA lHkh udnh 
izokgksa dks] lkekU;r%] izfro’kZ ,d rkfydk esa lwphc) dj fy;k tkrk gS tSlk fd 
uhps mnkgj.k esa n”kkZ;k x;k gSA  

mnkgj.k 11 % ,d ,slh O;kikfjd ifj;kstuk ij fopkj fd;k tk jgk gS ftldh 
izkjafHkd ykxr 12000 :i;s gSA blesa vkus okys pkj o’kksZa esa Øe”k% 8000:] 12000:] 
10000 :- rFkk 6500 :- dk jktLo@vk; visf{kr gSA ;fn ifj;kstuk esa vxys pkj 
o’kksZa esa gksus okyh ykxr Øe”k% 8500 :- 3000 :-] 1500 :- rFkk 1500 :- gS vkSj 
cV~Vk nj 18-5% gS] rks ifj;kstuk dk “kq) orZeku ewY; vFkkZr~ NPV Kkr dhft,A  

gy % 

o’kZ varokZg udnh 

izokg 

¼a½ 

CfgokZg udnh 

izokg 

¼b½ 

 

 

¼a½– ¼b½ 

18-5 dh nj ls cV~Vk 

?kVd 
orZeku ewY; 

1 –     12000      (12000) 1.000 (= 1 
(1 + 0.185)0)        (12000) 

2 8000   8500 (500) 0.8439(= � 
(� � �.���)�) (421.95) 

3 12000 3000 9000  0.7121 6408.90 

4 10000 1500 8500 0.6010 5108.50 

5 6500 1500 5000  0.5071 2535.50 

    “kq) orZeku ewY;  1630.95 

6-6-4 flafdax QaM ¼fu{ksi fuf/k½ fof/k [Sinking Fund for debt 
Amortization] 

fu{ksi fuf/k ,d ,slh okf’kZdh gksrh gS ftldk fuos”k Hkfo’; esa dh xbZ foÙkh; 
izfrc)rkvksa dks iwjk djus ds fy, fd;k tkrk gSA 

fu{ksi fuf/k dk iz;ksx lkekU;r% fuEu mn~ns”;ksa ds fy, fd;k tkrk gS % 

d½  _.k pqdkus ds fy,  

[k½  fdlh fo|eku@orZeku laifÙk@ifjlaifÙk ds iw.kZ :i ls ewY;gzkl gksus ds 
i”pkr~ ubZ laifÙk@ifjlaifÙk ds fy, iw¡th miyC/k djokus ds fy, 
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vuqØe rFkk Jsf.k;k¡mnkgj.k ds fy,] ;fn 25]000 :- dk _.k rhu o’kZ ds fy, 12% pØo`f) C;kt ij 
fy;k x;k gks] rks rhljs o’kZ ds var esa cdk;k _.k gksxk % 25]000¼1-12½3 : = 
35123-20 :A ;fn /ku dk fuos”k 9-5% dh nj ij fd;k tk ldrk gS] rks ge 
okf’kZdh A dk eku Kkr djuk pkgsaxs] ftlds fuos”k ls 3 o’kZ esa 35]123-20 dh jkf”k 
izkIr gks ldsA A dk eku fuEu lehdj.k }kjk Kkr fd;k tk ldrk gS %  

35,123. 20       =          A        +           A(1.095)              +   A(1.095)2 

“ks’k _.k     rhljk Hkqxrku         nwljk Hkqxrku           igyk Hkqxrku 

            ¼tks Hkqxrku rhljs o’kZ  ¼ftldk fuos”k 1 o’kZ   ¼ftldk fuos”k 2 o’kZ 

           ds var esa fd;k x;k½    ds fy, fd;k x;k½     ds fy, fd;k x;k½ 

vFkkZr~       35123.20  =  A(1+1.095+1.0952) 

 35123.20  =  A(3.2940) 

blfy,]     
2940.3

35123.20 =A     

                          =  10662.78
 

vr%] fu{ksi fuf/k esa okf’kZd Hkqxrku 10]662-78 :- gksuk pkfg,A blls 3 o’kZ i”pkr~ 

 9-5% dh nj ls 35]133-20 :- izkIr gks tk,axsA  

cks/k iz”u 3 

1½  lk/kkj.k C;kt vkSj pØof̀) C;kt esa D;k varj gS\ mi;qDr mnkgj.kksa }kjk 
Li’V dhft,A  

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

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

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

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

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

2½ la;kstu ls vki D;k le>rs gSa\ orZeku ewY; dh ladYiuk cV~Vs ls fdl 
izdkj lacaf/kr gS\ 

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

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

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

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

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

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

---------------------------------------------------------------------------------------------------------------------------------------------  
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3½ ,d fMikVZesaVy LVksj ds foKkiu ds vuqlkj ,d oLrq 700 :- nsdj] 500 :- 
dh rhu leku okf’kZd fd”rksa esa yh tk ldrh gSA ;fn cV~Vk nj 7-5% gS] rks 
ml oLrq dk orZeku ewY; Kkr dhft,A  

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

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

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

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

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

4½  ,d e”khu] ftldh dher 100000 :- gS] dh visf{kr vk;q 5 o’kZ gS rFkk 5 o’kZ 
ds i”pkr~ mldk vof”k’V ewY; 15000 :- gSA ;fn bl e”khu ls visf{kr ykHk 
izkfIr bl izdkj gS % o’kZ 1 esa 20]000 :-] o’kZ 2 esa 50]000 :-] o’kZ 3 esa 
35]000 :-] o’kZ 4 esa 35]000 :- rFkk o’kZ 5 esa 35]000 :- ;g Hkh Kkr gS fd 
bl izdkj dh ifj;kstuk esa de ls de 18% izfrykHk visf{kr gSA crkbZ, fd 
D;k ;g e”khu [kjhnh tkuh pkfg, \ 

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

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

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

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

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

5½ okf’kZfd;ksa ls vki D;k le>rs gSa\ _.k “kks/ku fuf/k D;k gksrh gS] O;k[;k 
dhft,A  

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

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

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

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

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

6-7 lkj-la{ksi 

;g bdkbZ] tks fd bl ikB~;Øe dh ik¡poh bdkbZ gS] ,d fof”k’V izdkj ds Qyu ls 
lacaf/kr Fkh ftls vuqØe dgrs gSa] ;g Jsf.k;ksa ls Hkh lacaf/kr FkhA ,d Js.kh vuqØe 
ij vk/kkfjr xf.kr dh ,d egRoiw.kZ vo/kkj.kk gSA geus ns[kk fd ,d vuqØe izk—
frd la[;kvksa ds leqPp; ls] fdlh leqPp; rd ,d Qyu gksrk gSA blds i”pkr~ 
bl bdkbZ esa Jsf.k;ksa dh ppkZ dh xbZA ,d Js.kh ,d fn, gq, vuqØe ds inksa dks 
tksM+us ij izkIr gksrh gSA blds i”pkr~ bl bdkbZ esa Jsf<+;ksa dh vo/kkj.kk dh 
O;k[;k dh xbZ] tks fd vFkZ”kkL= esa ,d egRoiw.kZ Hkwfedk fuHkkrh gSaA bl bdkbZ nks 
egRoiw.kZ Jsf<+;ksa] lekarj Js<+h rFkk xq.kksÙkj Js<+h dh ppkZ dh xbZA  
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vuqØe rFkk Jsf.k;k¡blds i”pkr~ bl bdkbZ esa fdlh vuqØe ds vfHklj.k dh ladYiuk dh ppkZ dh 
xbZA geus ns[kk fd fdu fLFkfr;ksa esa dksbZ vuqØe vfHklkjh dgykrk gS rFkk dc 
vilkjh dgykrk gSA lkFk gh bl bdkbZ esa lhek dh ladYiuk dh izkjafHkd tkudkjh 
nh xbZA vxyh bdkbZ esa ge lhekvksa ds ckjs esa vkSj v/;;u djsaxsA bdkbZ ds var esa] 
vFkZ”kkL= esa vuqØeksa vkSj Jsf.k;ksa ds vuqiz;ksxksa dh ppkZ dh xbZA  

fo”ks’k rkSj ij lk/kkj.k vkSj pØof̀) C;kt esa] la;kstu rFkk cV~Vs esa] orZeku ewY; 
Kkr djus esa rFkk fu{ksi fuf/k tSlh ladYiukvksa esa vuqØeksa] Jsf.k;ksa rFkk Jsf<+;ksa ds 
vuqiz;ksxksa dh ppkZ dh xbZA  

6-8  cks/k iz”uksa ds mÙkj@ladsr 

cks/k iz”u 1 

1) 57 

2)  (i) 15; (ii) 1635 

3)  a7 = 246000; S7 = 1386000 

4)  a11 = 4096; S20 = 4194300 

5)   lka>k vuqikr (r) = �
��

= �
�

=
�
�
�

 = �
�
; S10 =

���
�

�1 − ��
�
�

��
� 

cks/k iz”u 2 

1)  ns[ksa Hkkx  6.5 
2)  ns[ksa Hkkx  6.5.2 

cks/k iz”u 3 

1)  ns[ksa Hkkx  6.6.1 

2)   ns[ksa Hkkx  6.6.2 

3)  ladsr % ?kkrkadh fof/k ls o`f) eku tula[;k bl lw= dk vuqlj.k djrh gS %  

     Pn = P0 (1 + �)� 

   tgk¡ Pn = vof/kvar ij tula[;k] P0 = vof/kvkjaHk ij tula[;k] r = 
okf’kZd of̀) nj]  n = vof/k o’kksZa esa  

4)   rhu fd”rksa okys udn izokg dk orZeku ewY; eku %  
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      = :i;s 1361.67 ¼yxHkx½ 

lkjs udn izokg dk orZeku ewY; eku  = :i;s 700 + 1361.67 

                                  = :i;s 2061.67 ¼yxHkx½ 
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5)   

o’kZ udn izokg 

¼a½ 
udn viokg 

¼b½ 
fuoy udn 

izokg 

 

¼a½– ¼b½ 

dkVk dkjd orZeku ewY; 

eku 

1 20000 – 20000 0.8474 (= � 
(� � �.��)�) 16948 

2 50000  – 50000 0.7181(= � 
(� � �.��)�) 35905 

3 35000  – 35000  0.6086 21301 

4      35000 – 35000 0.5158 18053 

5 35000 – 50000  0.4371  21855 

 + 15000  (dckM+h ewY;)  udn izokgksa dk orZeku 

ewY; eku 
 114062 :i;s 

e”khu [kjhnus dk fuoy orZeku ewY; eku = udn izokgksa dk orZeku ewY; eku & 

                                        izkjafHkd [kjhn ykxr 

                                        = 114062 – 100000 

                                 =  14062 

fuoy orZeku ewY; eku NPV > 0] vr% e”khu [kjhnh tkuh pkfg,A  

6½ ns[ksa miHkkx 6-6-4 

  




