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ikB~;Øe ifjp; 

chñbZñlhñlhñ&103 ds ikB~;Øe esa fo|kfFkZ;ksa dks lef’V vFkZ”kkL= ds dqN egRoiw.kZ fo’k;ksa ls voxr djok;k 

x;k FkkA orZeku ikB~;Øe ¼chñbZñlhñlhñ&106½ esa fo|kfFkZ;ksa dks lef’V vFkZ”kkL= ds egRoiw.kZ fo’k;ksa dk 

foLr`r :i ls v/;;u djok;k tk,xkA orZeku ikB~;Øe fo|kfFkZ;ksa dks fo”ys’k.kkRed midj.kksa 

¼Anatylical Tools½ ds ek/;e ls lef’V vFkZo;oLFkk es vkSipkfjd ekWMyksa ds fuekZ.k ds fo’k; esa crk,xkA 

orZeku ikB~;Øe fo|kfFkZ;ksa dks vFkZO;oLFkk esa] vYidky ,oa e/;dky esa mRiknu ,oa jkstxkj ds fu/kkZj.k 

ds oSdfYid fl)karksa dh O;k[;k djsxk rFkk bl lanHkZ esa fofHkUu uhfr;ksa dh Hkwfedk ij Hkh ppkZ djsxkA 

;g ikB~;Øe 4 [k.Mksa esa foHkkftr gSA 

[k.M 1 dk “kh’kZd gS] ^^lexz ekax ,oa lexz iwfrZ**A ;g [k.M chñbZñlhñlhñ&103 ikB~;Øe esa pfpZr IS- LM 

ekWMy dk foLrr̀ :i gSA bdkbZ 1 IS- LM ekWMy ij vk/kkfjr lexz ekax oØ dh O;qRifÙk ls vkjEHk gksrh 

gS rFkk ekax oØ dks izHkkfor djus okys dkj.kksa ,oa mu dkj.kksa ds ifj.kkeLo:i ekax oØ esa gksus okys 

fofHkUu izdkj ds f[kldkoksa dh O;k[;k djrh gSA bdkbZ 2 dher fu/kkZj.k ,oa etnwjh fu/kkZj.k ds lehdj.k 

¼equation½ ls O;qRiUu lexz iwfrZ oØ dh O;k[;k djrh gSA bdkbZ 3 tksfd lexz ekax ,oa lexz iwfrZ dks 

,d lkFk n”kkZrh gS] ekax vk?kkr ¼demand shocks½ ,oa iwfrZ vk?kkr ¼supply shocks½ ds larqyu ,oa dherksa 

ij iM+us okys izHkkoksa dh O;k[;k djrh gSaaA 

[k.M 2 dk 'kh"kZd gS ^^izR;k”kk,¡] eqnzkLQhfr ,oa csjkstxkjh**A bl [k.M esa ge izR;k”kkavksa (expectations) ds 

lS)kafrd vo/kkj.kk ,oa izR;k”kkavksa dh lef’V vFkZ”kkL= esa Hkwfedk dh O;k[;k djsxsaA bdkbZ 4 vuqdwyh 

¼adaptive½ izR;k”kkavksa dh vo/kkj.kk] fo”ks’krk,a] {ks= ,oa lhekvksa dh ppkZ djrh gSA bdkbZ 5 esa ge ;qfDriw.kZ 

;k foosd'khy ¼rational½ izR;k”kkvksa dh fo’k; oLrq ij ppkZ djsxsaA lHkh miyC/k lwpukvksa dks /;ku esa 

j[kdj vkfFkZd izfrfuf/k dSls fu.kZ; ysrs gS] ge ppkZ djsxsaA blds vfrfjDr] vizHkkoh dFku uhfr ¼policy 

ineffective proposition½ ,oa IS-LM ds fo”ys’k.k esa izR;k”kka dh Hkwfedk dk o.kZu djsxsaA bdkbZ 6 esa ge 

eqnzkLQhfr ,oa csjkstxkjh ds chp lEcU/kkaas ij ppkZ djsxsaA bl bdkbZ dk vkjEHk] ijEijkxr uhps dh vksj 

<+yku okys fQfYkIl oØ ls gksrk gSA rRi”pkr~ ;g bdkbZ fo|kfFkZ;ksa dks izR;k”kkavksa ls voxr djokrh gS ,oa 

nh/kZdky esa fQfyIl oØ ds yEcor gksus ds dkj.kksa dh O;k[;k djrh gSA 

[k.M 3 dk 'kh"kZd gS ^^Hkqxrku “ks’k ,oa fofue; nj**A bl [k.M esa rhu bdkbZ;k¡ gSA bdkbZ 7] fofÙk; cktkj 

dh Hkwfedk] blds izdkj ,oa fo”ks’krkvksa dk o.kZu djrh gS rFkk fofÙk; ;kSfxd ¼derivative½ ,oa fons”kh 

fofue; cktkj dh Hkh O;k[;k djrh gSA bdkbZ 8] Hkqxrku “ks’k ,oa ys[kkadu ds fl)karksa] vk;krksas ,oa fu;kZrksas 

ds fu/kkZjdksas rFkk iwath izokgksa dk o.kZu djrh gSaA bdkbZ 9 fofue; nj ds fu/kkZj.k ds fl)kar ,ao fofHkUu 

fofue; njksas dh O;oLFkk esa rFkk fofHkUu fofue; njksas ds fu/kkZj.k ,oa Ø; “kfDr {kerk dk o.kZu djrh gSA 

[k.M 4 dk 'kh"kZd gS ^^eqä vFkZO;oLFkk izfreku**A bl [k.M esa rhu bdkbZ;k¡ gSA  bdkbZ 10] eaMy&¶ysfeax 

izfreku (model)] tks fofHkUu fofue; njksas dh O;oLFkkvksa ds vUrxZr] ekSfnzd ,oa jktdks’kh; uhfr;ksa dh 

izHkko”khyrk dk v/;;u djkrh gSA bdkbZ 11 MkWuZcq”k vfrya?ku izfreku dh O;k[;k djrh gS] tks ekSfnzd 

vk?kkrksa ¼shocks½ ds ifjlEifÙk cktkj ij iM+us okys izHkko dk v/;;u djrh gSaA bdkbZ 12 [kqyh 

vFkZO;oLFkk esa lef’V vkfFkZd uhfr ¼macroeconomic policy½ ek/;e ls] eqnzk iwfrZ] C;kt nj ,oa fofue; 

nj ds ijLij lEcU/kksa dk O;k[;k djrh gSA 
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bdkbZ 1 lexz ek¡x 
 

bdkbZ dh :ijs[kk  

1-0  mís'; lexz 

1-1  fo’k; izos”k  

1-2  IS-LM  e‚My dk fogaxkoyksdu  
 1-2-1 oLrq o eqæk cktkjksa esa lgdkfyd larqyu  

 1-2-2 jktdks"kh; uhfr vkSj fuos'k iyk;u   
 1-2-3 ekSfæd uhfr vkSj gLrkarj.k fØ;kra=  

1-3  lexz ek¡x oØ  
 1-3-1 AD oØ dh ço.krk  

 1-3-2 AD oØ dk f[kldko  

 1-3-3 jktdks"kh; uhfr vkSj AD oØ  

 1-3-4 ekSfæd uhfr vkSj AD oØ 

1-4  lexz ek¡x vkSj lexz vkiwfrZ ,d lkFk 
 1-4-1 ek¡x vk?kkr vkSj iw.kZr% ykspnkj AS oØ 

 1-4-2 ek¡x vk?kkr vkSj iw.kZr% ykspghu AS oØ  

 1-4-3 ek¡x vk?kkr vkSj Å/oZeq[kh ço.k AS oØ  

1-5  lkj&la{ksi   

1-6  cks/k ç'uksa ds mÙkj vFkok ladsr  

1-0 mís'; 

çLrqr bdkbZ dks i<+us ds ckn vki bl ;ksX; gksaxs fd& 

 nks oØksa IS-LM fo'ys"k.k dk fooj.k rS;kj dj ldsa( 
 os n'kk,¡ crk ldsa ftuds vuqlkj jktdks"kh; uhfr çHkkoh gksrh gS( 
 os n'kk,¡ crk ldsa ftuds vuqlkj ekSfæd uhfr çHkkoh gksrh gS( 
 mä IS-LM e‚My ls lexzek¡x ¼AD½ oØ vodfyr dj ldsa( 
 os dkjd igpku ldsa tks AD oØ dh fLFkfr vkSj ço.krk dks çHkkfor djrs gSa( 
 mä AD oØ esa f[kldko gsrq dkj.k crk ldsa( 
 mä AD oØ ij jktdks"kh; uhfr o ekSfæd uhfr dk çHkko Li’V dj ldsa( rFkk 
 Li"V dj ldsa fd fdlh ek¡x vk?kkr dk çHkko lexz vkiwfrZ ¼AS½ oØ dh vk—fr 

ij fuHkZj dSls djrk gSA 

1-1 fo’k; izos”k  

bl ikBîØe ^BECC 103% çkjafHkd lef"V vFkZ'kkL=* ds [kaM 5 esa geus rhu fo"k;ksa 
ij foLr̀r ppkZ dh Fkh] ;Fkk ¼i½ IS oØ dk vodyu] ¼ii½ LM oØ dk vodyu] ¼iii½ 
IS-LM oØksa dh varfØZ;k blls gesa Kkr gqvk fd oLrq cktkj larqyu IS oØ ls 
fu:fir dh tkrh gS tcfd eqæk cktkj larqyu LM oØ ls n'kkZbZ tkrh gSA ;fn ge 
dsoy ,d oØ ¼IS vFkok LM½ ij gh fopkj djsa rks mRiknu ¼Y½ ,oa C;kt nj ¼i½ 

                                                             
 lqJh vpZuk vxzoky] lgk;d izk/;kid] fgUnw dkWyst] fnYyh fo”ofo|ky;  
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lexz ekax ,oa 
lexz vkiwfrZ 

nksuksa ds larqyu Lrj fu/kkZfjr ugha fd, tk ldsaxsA nwljs 'kCnksa esa] C;kt nj Kkr fd, 
fcuk oLrq cktkj larqyu fu/kkZfjr ugha dh tk ldrh ¼D;ksafd fuos'k O;; C;kt nj dk 
gh Qyu gksrk gS½A 

blh çdkj] vk; Lrj Kkr fd, fcuk eqæk cktkj larqyu fu/kkZfjr ugha dh tk ldrh 
¼D;ksafd eqæk dh ek¡x vk; Lrj dk gh Qyu gksrk gS½A bl deh dks nwj djus ds fy, 
gh ge IS vkSj LM oØksa dks ,d txg yk, Fks rkfd mRiknu Lrj vkSj C;kt nj ,d 
lkFk Kkr fd, tk ldsaA  

bl bdkbZ dh 'kq#vkr ge IS-LM e‚My ij ,d fogaxe –f"V Mkydj djsaxsA rnarj] 
ge lexz ek¡x¼AD½ oØ odfyr djsaxs vkSj le>saxs fd jktdks"kh; uhfr vkSj ekSfæd 
uhfr ls lexz ek¡x dSls çHkkfor gksrh gSA var esa ge mRiknu vkSj dher ds larqyu 
Lrj fu/kkZfjr djus ds fy, lexz ek¡x ¼AD½ oØ vkSj lexz vkiwfrZ ¼AS½ oØ dks ,d 
LFkku gh ij yk,¡xsA  

1-2 IS-LM e‚My dk fogaxkoyksdu  

;g fuos'k&cpr vFkkZr~ IS oØ C;kt nj ¼i½ vkSj mRiknu Lrj ¼Y½ dk la;kstu n'kkZrk 
gS] tgk¡ oLrq cktkj larqyu esa gksrk gSA ikBîØe BECC 103 dh bdkbZ 12 ls vkidks 
;kn gh gksxk fd IS oØ ds çR;sd fcanq ij oLrq cktkj larqyu esa gksrk gSA ;g oØ 
v/kkseq[kh ço.k gksrk gS vkSj fuEufyf[kr lehdj.k ls n'kkZ;k tkrk gS & 

Y  α𝐴 −  𝛼𝑏𝑖                  …(1.1) 

tgk¡ A ¾ Lok;Ùk O;;]  

α ¾ Lok;Ùk O;; xq.kd] 

b ¾ C;kt nj ds çfr fuos'k Qyu dh laosnu'khyrk] vkSj  

i ¾ C;kt njA 

mä oØ dk vkys[ku djrs le; ¼ns[ksa fp= 1-1½ ge mRiknu ¼Y½ dks x-v{k ij vkSj 

C;kt nj ¼i½ dks y-v{k ij n'kkZrs gSaA rnuqlkj] IS oØ dk çko.; ( )] tSlk fd gesa 

lehdj.k ¼1-1½ ls Kkr gksrk gS] −   gksxk ¼lehdj.k ¼1-1½ dks gesa u;s Øe esa j[kuk 

gksxk vkSj i dks Y ds inksa esa fufnZ"V djuk gksxk] vkSj fQj lehdj.k vodfyr djuk 
gksxk½A lehdj.k ¼1-1½ ls] cgjgky] Kkr gksrk gS fd C;kt nj esa dksbZ Hkh Kkr 
ifjorZu 𝛼b ds o`gÙkj eku gsrq vk; ds Lrj esa fdlh o`gÙkj gh ifjorZu dh vksj ço`Ùk 
djsxkA bldk vFkZ gS fd ;fn Lok;Ùk O;; xq.kd ¼𝛼½ vFkok C;kt nj ds çfr fuos'k 
O;; dh laosnu'khyrk ¼b½ vFkok nksuksa dk xq.kuQy ¼𝛼b½ ògÙkj gksxk rks C;kt nj esa 
ifjorZu Hkh ògÙkj gh gksxkA geus ;g Hkh ns[kk gS fd IS oØ Lok;Ùk O;; A esa fdlh 
ifjorZu ds dkj.k vFkok 𝛼 ds eku esa fdlh ifjorZu ds dkj.k viuh txg ls f[kld 
Hkh ldrk gSA  

rnuqlkj] dksbZ foLrkjdkjh jktdks"kh; uhfr] dksbZ fuos'k ifjnku] çR;sd C;kt nj ij 
mPprj fuos'k dh vksj çoÙ̀k djrs fuos'kdksa dk b"Vrehdj.k] Lok;Ùk miHkksx esa dksbZ 
o`f)] vkfn fdlh Hkh can vFkZO;oLFkk esa IS oØ dks nk,¡ f[kldkus okys gksrs gSa ¼ns[ksa 
fp= 1-1½A nwljk] py fuf/k vFkkZr~ LM oØ ¼ BECC 103 dh bdkbZ 13 ns[ksa½ i vkSj 
Y dk la;kstu n'kkZrk gS] tgk¡ eqæk cktkj larqyu esa gksrk gSA vkidks ;kn gh gksxk fd 
LM oØ Å/oZeq[kh ço.k gksrk gSA  
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lexz ek¡x bls fuEufyf[kr lehdj.k ls n'kkZ;k tkrk gS & 

hikYPM /                   …(1.2) 

tSlk fd lehdj.k ¼1-2½ ls Li"V gS] LM oØ dk izo.krk    gS ¼iqu%] vk; dks ;g 

lehdj.k u;s Øe esa j[kuk gksxk] pj (i) dks pj  Y ds inksa esa fufnZ"V djuk gksxk 
vkSj fQj bls vodfyr djuk gksxk½A bl oØ esa fdlh Hkh nk,¡ f[kldko ¼ns[ksa fp=  
1-1½ dk vFkZ ;g gksxk fd eqæk cktkj larqyu çR;sd cpr nj ds vuq:i mPprj vk; 
Lrj ij vFkok çR;sd vk; Lrj ds vuq:i fdlh fuEurj C;kt nj ij gksrh gSA fdlh 
ck,¡ vFkok vareqZ[kh f[kldko dk vFkZ gksrk gS & mRØe vFkkZr~ mYVkA ;g oØ eqæk 
vkiwfrZ ¼okLrfod½ esa fdlh òf) vFkok eqæk ek¡x esa fdlh fxjkoV ds çR;qÙkj esa uhps 
¼vFkok nk,¡½ f[kldrk gSA rFkkfi] py fuf/k tky dh dksbZ Hkh fLFkfr eqæk ek¡x dks 
C;kt nj ds çfr vlhe :i ls mÙkjnk;h cuk nsrh gS vkSj laoknh LM oØ ml C;kt 
nj ij lery gks tkrk gSA bl fLFkfr esa] eqæk vkiwfrZ esa dksbZ Hkh ifjorZu LM oØ 
f[kldkus esa foQy jgrh gSA 

1-2-1 oLrq o eqæk cktkjksa esa lgdkfyd larqyu  

mä IS vkSj LM oØksa dk çfrPNsnu i vkSj Y ds larqyu Lrj n'kkZrk gSA vkb,] lkE; 
vk; Lrj vkSj lkE; C;kt nj ,d lkFk vodfyr djus ds fy, IS vkSj LM oØksa dks 
,d txg ykrs gSaA  

lehdj.k ¼1-1½ o ¼1-2½ ,d lkFk gy djus ij gesa fuEufyf[kr lehdj.k çkIr gksrk  
gS & 

𝑌 = 𝛾𝐴 + 𝛽                    ... (1.3) 

;gk¡]  𝛾 =   vkSj      𝛽 = 𝛾  

mä  IS vkSj LM oØksa ds çfrPNsnu ls gesa mRiknu vkSj C;kt njksa ds larqyu Lrj 
Kkr gksrs gSaA fp= 1-1 esa lkE; C;kt nj i* gS vkSj lkE; vk; Lrj Y*  gSA ;s larqyu 
Lrj ¼i½ dsoy IS oØ] ¼ii½ dsoy LM oØ] vkSj ¼iii½  IS o LM nksuksa oØksa esa 
f[kldko ds dkj.k cny ldrs gSaA vkb,] larqyu i vkSj larqyu Y  ij bu oØksa esa 
f[kldko ds çHkko ij ,d fogaxe –f"V MkysaA  

 

 

 

 

 

              

 

 

 

                    

                       fp= 1-1% lkE; mRiknu ,oa C;kt nj  

E 
  𝑖∗ 

𝑖 

IS0 

Y Y* 

LM0 
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lexz ekax ,oa 
lexz vkiwfrZ 

1-2-2 jktdks"kh; uhfr vkSj fuos'k iyk;u  

gesa Kkr gS fd dksbZ Hkh foLrkjdkjh jktdks"kh; uhfr ¼tSls ljdkjh O;; esa o`f) vkSj 
dj nj esa dVkSrh½ IS oØ dks nk,¡ f[kldk nsrh gSA blds foijhr] dksbZ Hkh 
ladqpudkjh jktdks"kh; uhfr IS oØ dks ck,¡ f[kldk nsrh gSA ,sls esa larqyu i vkSj Y 
dk D;k gksrk gS\ vc fp= 1-2 ij –f"V MkysaA 

eku yhft, fd vkjafHkd oØ  IS0  vkSj LM0 gSa; tks fcanq E ij larqyu n'kkZrs gSaA fcanq 
∆𝐺  rd ljdkjh O;; esa dksbZ Hkh òf) IS oØ dks  IS0 ls f[kldkdj IS1 ij ys vkrh 
gSA bl IS oØ esa nk,¡ f[kldko 𝛼∆𝐺 dh lhek rd gksrk gS] ;Fkk fp= 1-2 esa nwjh EF 
rdA 

/;ku nsus dh ckr gS fd eqæk cktkj ds vHkko esa u;h larqyu fcanq F ij gksxhA 
mRiknu Y1 ls c<+dj Y2 ij pyk tk,xk vkSj C;kt nj ¼ i0 ½ esa dksbZ ifjorZu ugha 
gksxkA cgjgky] ;gk¡ ,slk ugha gksxk D;ksafd ge eqæk cktkj dks Hkh 'kkfey djds 
pysaxsA fcanq F foÙk cktkjksa esa eqæk dh vR;f/kd ek¡x dks fu:fir djrk gSA ;g 
_.ki=ksa dh fcØh dh vksj vxzlj djrk gS & çfrHkwfr ewY;ksa esa fxjkoV vkSj C;kt nj 
esa o`f)A  

C;kt c<+us ls foÙk cktkjksa esa larqyu ykSV vkrh gS vkSj vFkZO;oLFkk f[klddj fcanq S 
ij igq¡p tkrh gS tgk¡ ,d ckj fQj nksuksa cktkj larqyu esa gksrs gSaA ijarq C;kt nj esa 
;g o`f) fuos'k esa fxjkoV dh vksj ys tkrh gS vkSj blls mRiknu Lrj Hkh fxj tkrk 
gS ¼u;s IS oØ] IS1 ij F ls S rd f[kldko½A varr% larqyu fcanq S ij C;kt nj 
𝑖  vkSj vk; Lrj 𝑌  ds lkFk utj vkrh gSA  

vki ns[ksaxs fd C;kt nj ewy vkSj mRiknu Lrj nksuksa ls dgha Å¡ph gS( gkyk¡fd ewy ls 
Å¡ph gksus ds ckotwn og ml fLFkfr ls uhps gh gS tgk¡ mls eqæk cktkj ds vHkko esa 
ns[kk tkrkA mRiknu esa lexz òf) 𝛾∆𝐺 ds leku gS tks fd 𝛼∆𝐺 ls uhps vofLFkr 
gSA ,slk fuos'k ds iyk;u ;k ^ØkmfMax vkmV (crowding out)^ dh otg ls gSA  

 

 

 

 

 

 

 

 

 

 

 

 

 

                     fp= 1-2% fuos'k iyk;u çHkko 
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lexz ek¡x ØkmfMax vkmV vFkkZr~ fuos'k iyk;u nwj djus dk vFkZ gS & lkoZtfud O;; ¼G½ esa 
of̀) dh otg ls futh O;; ¼bl mnkgj.k esa] fuos'k½ esa dVkSrhA ;g çfØ;k blfy, 
gksrh gS fd ljdkjh [kpZ esa dksbZ Hkh òf) vk; esa òf) ds lkFk&lkFk eqæk ek¡x esa Hkh 
of̀) dj nsrh gS] tks fd C;kt nj esa òf) vkSj fuos'k tSls futh O;; esa ifj.kkeh 
fxjkoV dh vksj vxzlj djrk gSA  

fuos'k iyk;u nwj djus dh ;g çfØ;k ftruh vf/kd gksxh mruh gh vf/kd futh O;; 
esa fxjkoV ns[kh tk,xh vkSj vk; esa lexz of̀) ?kV tk,xhA rnuqlkj] jktdks"kh; uhfr 
dh çHkkfork ¼vk; jkf'k;ksa esa ifjorZu½ fuos'k iyk;u dh lhek ij foykser% fuHkZj 
djrk gSA nwljs 'kCnksa esa] jktdks"kh; uhfr dh çHkkfork α] b, h  vkSj  k çkpyksa ij fuHkZj 
djrh gSA  

vkb,] bl ckr dks le>us ds fy, “kà[kyk fu;e dk ç;ksx djsa & 

↑ 𝐺 → (𝛼) ↑ 𝑌 → (𝑘) ↑ 𝑀 → (ℎ) ↑ 𝑖 → (𝑏) ↓ 𝐼 → (𝛼) ↓ 𝑌             ... (1.4) 

;gk¡ dks"Bd esa fn, x, çkpy ifjorZu dh lhek n'kkZrs gSaA mnkgj.k ds fy,]  k dk 
dksbZ Hkh mPprj eku jktdks"kh; uhfr dks de çHkkoh cuk nsrk gSA pj k dk o`gÙkj 
eku eqæk ek¡x esa ògÙkj of̀) dh vksj ço`Ùk djrk gSA pj  h] dk eku Kkr gksus ij] 
pj k dk mPprj eku C;kt nj esa ògÙkj of̀) dh vksj vxzlj djrk gSA C;kt nj esa 
of̀) eqæk dh ek¡x ?kVk nsrh gS vkSj larqyu fQj ls ys vkrh gSA C;kt nj esa mPprj 
of̀) fuos'k esa Hkh cM+h fxjkoV dh vksj ço`Ùk djrh gS ¼b dk eku Kkr gksus ij½A 
fuos'k esa dksbZ Hkh cM+h fxjkoV vk; vFkok mRiknu esa ¼α dk eku Kkr gksus ij½ fdlh 
cM+h fxjkoV dh vksj ys tkrh gSA bl çdkj] fuos'k iyk;u dh lhek vis{kk—r Å¡ph 
gksrh gS vkSj jktdks"kh; uhfr de çHkkohA vkxs vki vU; çkpyksa ¼tSls h, b vkSj α½ ds 
eku ysdj mRiknu Lrj ij muds çHkko Lo;a Kkr dj ldrs gSaA  

mä ifj.kke fuEuor~ la{ksfir fd, tk ldrs gSa & 

mPprj k→ jktdks"kh; uhfr de çHkkoh gS 

mPprj h→ jktdks"kh; uhfr vf/kd çHkkoh gS 

mPprj b→ jktdks"kh; uhfr de çHkkoh gS  

mPprj α→ jktdks"kh;uhfr vf/kd çHkkoh gSA  

jktdks"kh; uhfr çkpy γ  dks ns[kdj vki bu ifj.kkeksa dks chtxf.kr dh i)fr ls 
tk¡p ldrs gSaA lehdj.k ¼1-1½ ls gesa Kkr gS fd 𝛾 =   A ;g lehdj.k n'kkZrk 

gS fd okLrfod eqæk vkiwfrZ dk Lrj Kkr gksus ij] pj A esa  dksbZ Hkh of̀) pj Y esa 
γ∆𝐴 dh jkf'k rd fdlh òf) dh vksj ys tkrh gSA pj h  vkSj α ds mPprj eku γ 
ds eku esa fdlh of̀) dh vksj ço`Ùk djrs gSa tcfd b vkSj k ds mPprj eku γ  ds 
fdlh fuEurj eku dh vksj ys tkrs gSaA  

1-2-3 ekSfæd uhfr vkSj gLrkarj.k fØ;kra= 

vkb,] vc mi;qZä miifÙk ekSfæd uhfr ds fy, nksgjkrs gSaA gesa Kkr gS fd dksbZ Hkh 
foLrkjdkjh ekSfæd uhfr LM oØ dks uhps dh vksj vFkok nk,¡ f[kldk nsrh gS tcfd 
dksbZ Hkh ladqpudkjh ekSfæd uhfr LM oØ dks ck,¡ vFkok Åij dh vksj f[kldkrh gS 
¼ns[ksa BECC- 103 dh bdkbZ 13½A ,sls esa larqyu i o Y dk D;k gksrk gS\ blds fy, 
fp= 1-3 dks /;ku ls ns[ksaA vkjafHkd larqyu fcanq E ij gS] tgk¡ IS0 vkSj LM0 dk 
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lexz ekax ,oa 
lexz vkiwfrZ 

çfrPNsnu gksrk gSA vki ns[ksaxs fd tc ekf=d 'ks;j eqæk 𝑀   gks vkSj ewY; Lrj 𝑃  gks 
rks 𝐿𝑀  eqæk cktkj esa larqyu n'kkZrk gSA  

 

 

 

 

 

 

 

 

 
 

                

                         fp= 1-3% gLrkarj.k fØ;kra= 

eku yhft, fd 𝑀  ls  𝑀   rd ekf=d 'ks;j eqæk esa dksbZ òf) gksrh gSA ;fn ewY; 
Lrj ugha cnyrk gS ¼;Fkk] 𝑃  ij gh jgrk gS½ rks blls okLrfod eqæk vkiwfrZ c<+ tkrh 
gSA ekuk 𝐿𝑀   gekjk u;k LM oØ gSA fp= 1-3 esa ge ns[krs gSa fd IS0  vkSj IS1 ds 
chp çfrPNsnu fcanq F ij gksrk gSA C;kt nj 𝑖  ls ?kVdj 𝑖   ij vk tkrh gS vkSj 
mRiknu/vk; Lrj 𝑌   ls c<+dj 𝑌   ij vk tkrk gSA bl çdkj] eqæk vkiwfrZ esa dksbZ Hkh 
o`f) lkE; mRiknu Lrj dks Åij ys tkrh gSA ,slk blfy, gksrk gS fd eqæk vkiwfrZ esa 
dksbZ Hkh òf) eqæk cktkj dks vlarqyu dh fLFkfr esa /kdsy nsrh gS vkSj larqyu cgky 
djus ds fy, ¼okLrfod 'ks"k jkf'k dh ek¡x c<+kdj½ C;kt nj esa fxjkoV ykuh iM+rh 
gSA C;kt nj esa ;g fxjkoV] cnys esa] oLrq cktkj dks çHkkfor djrh gS ftlls fuos'k 
O;; vkSj lexz O;; nksuksa c<+rs gSaA  

lexz O;; esa òf) ls lkE; mRiknu Lrj esa Hkh c<+ksrjh gksrh gSA ;g IS oØ ds lkFk 
fcanq E ls fcanq F rd ,d v/kkseq[kh >qdko esa ns[kk tk ldrk gSA bl çfØ;k dks 
gLrkarj.k fØ;kra= dgk tkrk gS] ftlds }kjk eqæk cktkj oLrq cktkj ds tfj, vk; 
ij viuk çHkko ^gLrkarfjr^djrk gSA ekSfæd uhfr dh çHkkfork gLrkarj.k fØ;kra= dh 
etcwrh ij gh fuHkZj djrh gS] tcfd gLrkarj.k fØ;kra= dh etcwrh çkpyksa α, b, h  
vkSj k ij fuHkZj djrh gSA vkb,] ml çfØ;k dks ns[ksa ftlds ek/;e ls ;g viuk 
dke djrh gS & 

↑  𝑀 →↑ 𝑀 𝑃⁄ →(k  vkSj h) ↓ 𝑖 → (𝑏) ↑ 𝐼 → (𝛼)  ↑ 𝑌             ... (1.5) 

;gk¡ dks"Bd esa fn, x, çkpy mRiknu esa ifjorZu dh lhek n'kkZrs gSaA ;s çkpy 
ekSfæd uhfr dh çHkkfork ij fdl çdkj vlj Mkyrs gSa\ eqæk vkiwfrZ esa dksbZ Hkh òf) 
¼𝑀 ½ eqæk cktkj dks vlarqyu dh fLFkfr esa ys tkus yxrh gSA tu lk/kkj.k _.ki= 
[kjhndj bl eqæk vkf/kD; ls NqVdkjk ikus dk ç;kl djrk gSA blls _.ki=ksa ds 
nke c<+ tkrs gSa vkSj C;kt njsa ?kV tkrh gSaA C;kt nj esa ;g fxjkoV eqæk dh ek¡x 
c<+k nsrh gS] vkSj bl çdkj] eqæk cktkj esa larqyu ykSV vkrh gSA çkpy h dk eku 
ftruk de gksxk ¼vFkok] C;kt nj ds çfr eqæk ek¡x dh laosnu'khyrk ftruh de 
gksxh½] C;kt nj esa okafNr fxjkoV mruh vf/kd gksxh ¼rkfd k dk eku Kkr gksus ij] 

  𝑖           y0       y1  

F 

E 

 𝑖

IS0 

LM 0 0

0
 

LM 1 1

0
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lexz ek¡x eqæk cktkj esa larqyu cgkyh ds fy, eqæk ek¡x ;Fks"V :i ls c<+s½A rnarj] ;g fuos'k 
esa ògÙkj of̀) ¼b dk eku Kkr gksus ij½ vkSj csgrj vk; ¼α dk eku Kkr gksus ij½ dh 
vksj ço`Ùk djrk gSA bl çdkj] h ds fdlh fuEurj eku dk vFkZ gksxk fd ekSfæd 
uhfr vf/kd çHkkoh gSA tgk¡ rd fd k vFkok vk; ds çfr eqæk ek¡x dh laosnu'khyrk 
dk laca/k gS] fuEurj k dk vFkZ gksxk fd eqæk cktkj larqyu dh iqucZgky C;kt nj 
ij dgha vf/kd fuHkZj gksrh gS vkSj blhfy, C;kt nj esa fdlh cM+h fxjkoV dh 
vko';drk gksrh gSA1 ;g fQj fuos'k o vk; ¼ b vkSj α  Kkr gksus ij½ esa ògÙkj of̀) 
dh vksj vxzlj djrk gSA  

vkb,] vc ekSfæd uhfr dh çHkkfork ij b  vkSj α ds çHkko ij –f"V MkysaA C;kt nj 
esa dksbZ Hkh Kkr deh ¼eqæk vkiwfrZ esa òf) ds ifj.kkeLo:i½ fuos'k esa o`gÙkj o`f) ¼b 
dk o`gÙkj eku½] vkSj bl çdkj] vk; esa fdlh o`gÙkj of̀) dh vksj ço`Ùk djrh gSA 
iqu% C;kt nj esa Kkr dksbZ Hkh fxjkoV ¼eqæk vkiwfrZ esa òf) ds QyLo:i½ fuos'k esa 
fdlh of̀) ¼b Kkr gksus ij½ dh vksj çòÙk djrh gS vkSj fuos'k esa ;g of̀) vk; esa 
fdlh cM+h òf) dh vksj ço`Ùk djrh gS] c'krsZ α dk eku mPprj gksA bl çdkj] ;g 
dgk tk ldrk gS fd b o α ds mPprj eku ekSfæd uhfr dks dgha vf/kd çHkkoh cuk 
nsrs gSaA  

lehdj.k ¼1-1½ ls gesa Kkr gS fd tc A= 0, 𝛽 = 𝛾   gks rks β vk; Lrj ij eqæk 

vkiwfrZ esa ifjorZuksa dk çHkko n'kkZrk gS] tcfd 𝛽 = 𝛾    ekSfæd uhfr dk xq.kd ek= 
gh gksrk gSA  

lehdj.k s 𝛾 =    dks izfrLFkkfir djs gesa 𝛽 =     çkIr gksrk gS vkSj 
ekSfæd uhfr dh çHkkfork dks α] b,  h vkSj k- ds ekuksa ij fuHkZj gksrk ns[kk tk ldrk 
gSA  

fuEurj k→ekSfæd uhfr vf/kd çHkkoh gS  

fuEurj h→ekSfæd uhfr vf/kd çHkkoh gS 

mPprj b→ekSfæd uhfr vf/kd çHkkoh gS 

mPprj α→ekSfæd uhfr vf/kd çHkkoh gSA 

cks/k ç'u 1 

1. eku yhft, fd fuos'k C;kt nj ds çfr vlaosnu'khy gS] tSlk fd O;kikj eanh 
ds nkSjku ns[kk tk ldrk gSA vk; c<+kus ds fy, ljdkj }kjk dh tkus okyh 
dksbZ ,d dkjZokbZ lq>k,¡A vius mÙkj dh miifÙk Li"V djsaA  

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

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

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

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

                                                             
1 vR;f/kd eqæk vkiwfrZ ds lkFk] eqæk dh ek¡x esa fdlh of̀) dks ysdj eqæk cktkj esa lkE;koLFkk ykSV 
vkrh gS] tks fd vk; esa fdlh o`f) vkSj C;kt nj esa fxjkoV nksuksa dh otg ls gksrk gSA ;fn k dk 
eku de gS rks eqæk dh ek¡x vk; ds çfr vf/kd laosnu'khy ugha gksrh] vkSj bl çdkj] C;kt nj 
okafNr eqæk ek¡x c<+kus esa ,d cM+h Hkwfedk fuHkkrh gSA 
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lexz ekax ,oa 
lexz vkiwfrZ 

2. D;k ekSfæd uhfr py fuf/k tky dh n'kkvksa esa vk; c<+k ldrh gS\ viuk 
mÙkj Li"V djsaA  

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

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

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

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

1-3 lexz ek¡x oØ  

jktdks"kh; vkSj ekSfæd ifjorZuksa dk çHkko] tSlk fd geus Åij ppkZ dh] fu;r ewY; 
Lrj dh vo/kkj.kk ij vk/kkfjr gSA ewY; Lrj esa dksbZ Hkh ifjorZu okLrfod eqæk vkiwfrZ 
esa cnyko ys vkrk gS] LM oØ dks f[kldk nsrk gS ¼fdlh Kkr ekf=d eqæk vkiwfrZ ds 
lkFk½ vkSj C;kt nj ds  lkE; Lrj o mRiknu Lrj esa cnyko dj nsrk gSA ;fn ge 
ewY; Lrjksa esa fujarj cnyko djrs jgsa rks gesa lkE; mRiknu ds fofHkUu Lrj feyrs gh 
jgsaxsA dher ;k ^ewY;* ,oa ^mRiknu/vk;* dk og la;kstu tgk¡ oLrq ,oa eqæk cktkj 
;qxir larqyu esa gksrs gSa] lexz ek¡x ¼AD½ oØ n'kkZrk gSA  

uhps fp= 1-4 esa  IS-LM  oØksa ls AD oØ dk vodyu fd;k x;k gSA bl fp= dk 
[kaM ¼a½ 𝐼𝑆  vkSj 𝐿𝑀  oØ n'kkZrk gS] tks ,d lkE; vk; Lrj] 𝑌 ] ds lkFk fcanq E  ij 
çfrPNsnu djrs gSaA ;gk¡ 𝐿𝑀   oØ 𝑀  /𝑃   ds okLrfod eqæk HkaMkj ij vk/kkfjr gSA 
rnuqlkj] [kaM ¼b½ esa AD oØ ij 𝑃  , vkSj 𝑌 , dk la;kstu gh fcanq A gSA ewY; Lrj esa 
𝑃  , dh fxjkoV ds lkFk] okLrfod eqæk HkaMkj c<+dj  

  ij pyk tkrk gS ¼;gk¡ 

okLrfod eqæk vkiwfrZ ewY; Lrj esa fxjkoV ds dkj.k c<+rh gS] u fd ekf=d eqæk HkaMkj 
esa fdlh òf) ds dkj.k½ vkSj LM oØ f[klddj 𝐿𝑀1 ij igq¡p tkrk gSA bl fp= dk 
[kaM ¼a½ n'kkZrk gS fd LM oØ esa ifjorZu ds lkFk] C;kt nj fxjdj 𝑖   ij vk tkrh 
gS vkSj vk; Lrj 𝑌  rd c<+ tkrk gSA bl çdkj] 𝑃   vkSj 𝑌  dk la;kstu AD oØ ij 
fcanq B cu tkrk gSA  

 

 

 

      

 

 

 

 

 
 

         [kaM ¼a½       [kaM ¼b½ 

                     fp= 1-4% AD oØ dk vodyu 

B 
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lexz ek¡x ;g AD oØ dher vkSj mRiknu esa ,d udkjkRed laca/k n'kkZrs gq, v/kkseq[kh ço.k 
gksrk gSA ,slk blfy, gS fd ewY; Lrj esa dksbZ Hkh fxjkoV okLrfod eqæk vkiwfrZ c<+k 
nsrh gS] tks eqæk cktkj dks vlarqyu dh fLFkfr esa ys vkrk gSA C;kt nj esa dksbZ Hkh 
dVkSrh eqæk cktkj esa larqyu okil ys vkrh gSA C;kt nj ?kVus ls fuos'k O;; vkSj 
ek¡x dk Lrj c<+rk gS] ftlls vk; dk Lrj Åij pyk tkrk gSA  

1-3-1 AD oØ dh ço.krk 

;fn ewY; esa dksbZ Kkr ifjorZu vk; esa fdlh ògÙkj ifjorZu dh vksj çòÙk djrk gS 
rks AD oØ vis{kk—r vf/kd lery gksrk gSA nwljh vksj] ;fn ewY; esa dksbZ Kkr 
ifjorZu vk; esa fdlh y?kqrj òf) dh vksj ço`Ùk djrk gS rks AD oØ vis{kk—r 
vf/kd <kyw gksrk gSA bl AD oØ dh ço.krk çkpyksa α] b] h vkSj k ij fuHkZj djrh 
gSA  

↓ 𝑃 →↑ 𝑀 𝑃⁄ → (𝐾 vkSj ℎ) ↓ 𝑖 → (𝑏) ↑ 𝐼 → (𝛼)  ↑ 𝑌            ... (1.6) 

;g miifÙk Åij nh xbZ ml miifÙk ls cgqr feyrh&tqyrh gS tks ekSfæd uhfr dh 
çHkkfor dks Li"V djrh gS ¼ns[ksa ikBka'k 1-2-3½A ewY; esa fdlh fxjkoV vkSj fQj mlls 
okLrfod 'ks"k jkf'k esa fdlh òf) ds pyrs eqæk cktkj larqyu ls ckgj gks tkrk gSA 
vc] h dk eku ftruk de gksxk vFkok C;kt nj ds çfr eqæk ek¡x dh laosnu'khyrk 
ftruh de gksxh] eqæk cktkj esa larqyu ¼k dk eku Kkr gksus ij½ dh iqucZgkyh gsrq 
eqæk ek¡x ;Fks"V :i ls c<+kus ds fy, C;kt nj esa okafNr fxjkoV mruh gh vf/kd 
gksxhA rnarj] ;g fuos'k esa ¼b Kkr gksus ij½ fdlh ògÙkj òf) vkSj ògÙkj vk; ¼α  
Kkr gksus ij½ dh vksj çoÙ̀k djrk gSA rnuqlkj] fuEurj h dk vFkZ gksxk fd ewY; esa 
;gh ifjorZu vk; esa fdlh o`gÙkj ifjorZu dh vksj ço`Ùk djrk gS] vkSj bl çdkj] 
AD oØ igys ls vf/kd lery çkIr gksrk gSA vU; çkpyksa ds çHkko dh miifÙk Hkh 
fiNys ikBka'k ds vk/kkj ij çLrqr dh tk ldrh gSA  

mä ifj.kke fuEuor~ la{ksfir fd, tk ldrs gSa& 

fuEurj k→AD oØ igys ls vf/kd lery gS 

fuEurj h→ AD oØ igys ls vf/kd lery gS 

mPprj b→ AD oØ igys ls vf/kd lery gS 

mPprj α→AD oØ igys ls vf/kd lery gSA 

1-3-2 AD oØ dk f[kldko  

fdlh jktdks"kh; vFkok ekSfæd foLrkj ds ifj.kkeLo:i AD oØ nk,¡ f[kldrk gS 
vFkok Åij dh vksj c<+rk gS tcfd dksbZ Hkh jktdks"kh; vFkok ekSfæd ladqpu AD 
oØ dks ck,¡ ¼vFkok uhps dh vksj½ f[kldk nsrk gSA ,slk dksbZ Hkh dkjd tks IS oØ 
vFkok LM oØ dks nk,¡ f[kldk nsrk gS] AD oØ dks nk,¡ f[kldk, tkus dh vksj 
vxzlj djrk gSA bl çdkj] ljdkjh [kpZ esa o`f) tSls Lok;Ùk O;; ds fdlh Hkh 
vo;o esa òf) AD oØ dks nk,¡ f[kldk, tkus dh vksj ço`Ùk djrh gSA lkFk gh] 
ekf=d eqæk vkiwfrZ esa dksbZ Hkh òf) AD oØ dks Åij dh vksj f[kldk nsrh gSA  

vkb,] vc mu dkjdksa ij foLrkj ls ppkZ djsa tks AD oØ esa f[kldko yk nsrs gSa vkSj 
,sls cnykoksa dh ç—fr Hkh le>us dk ç;kl djsa & 

fuos'k % tc QesaZ Hkfo"; ds fo"k; esa vk'kkfUor gksrh gSa rks os viuk fuos'k c<+kus dh 
;kstuk cukrh gSaA daI;wVj esa çkS|ksfxdh; mUufr] mnkgj.k ds fy,] lexz ek¡x esa o`f) 
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lexz ekax ,oa 
lexz vkiwfrZ 

dh vksj ço`Ùk djrh gS] tks fd AD oØ dks nk,¡ f[kldk nsrk gSA blds foijhr] ;fn 
QesaZ Hkkoh O;kikj n'kkvksa ds fo"k; esa fujk'kkoknh joS;k j[krh gksa rks os vkxs vkSj fuos'k 
ls gkFk [khap ysaxhA blls AD oØ ck,¡ f[kld tk,xkA  

miHkksx % eku yhft, fd vkfFkZd ifjos'k esa dqN ifjorZu ,sls gksrs gSa fd ifjokj vk; 
ds gj Lrj ij dksbZ mPprj jkf'k cpkus yxrs gSaA ,slk ljdkj }kjk çnÙk dqN 
çksRlkguksa vFkok cpr ij C;kt nj esa fdlh of̀) dh otg ls gks ldrk gSA cpr esa 
dksbZ Hkh of̀) miHkksx esa dVkSrh dk çHkko n'kkZ,xhA miHkksx esa deh ds dkj.k AD oØ 
esa ckbZa vksj f[kldko ns[kk tk,xkA pfy,] ,d vkSj ifj–'; ij fopkj djrs gSaA eku 
yhft, fd 'ks;j cktkj esa mNky vk;k gqvk gS] ftlls ifjokjksa dks vçR;kf'kr ykHk 
feysaxsA ;g miHkksx esa vçR;kf'kr òf) dh vksj vxzlj djsxkA blls miHkksx esa o`f) 
laHkkfor gS] tks fd AD oØ dks nk,¡ f[kldk nsxkA  

jktdh; O;; % jktdh; Ø; esa ifjorZu dh otg ls ;fn ge fu;r jktdh; Ø; 
laca/kh vo/kkj.kk u Hkh ekusa vkSj bls ykspnkj ekudj pysa rc Hkh ;gh uhfr&fuekZrkvksa 
}kjk ç;qä ,slk lcls lh/kk jkLrk gS tks lexz ek¡x oØ dks f[kldk nsrk gSA ;fn 
ljdkjh [kjhn esa o`f) gksrh gS rks AD oØ nk,¡ f[kld tkrk gS] vkSj bldk foijhr 
Hkh lR; gSA  

djk/kku % ,d vU; dkjd tks AD oØ esa f[kldko ys vkrk gS] dkjk/kku Lrj esa 
ifjorZu gSA ;fn dj njksa esa òf) gksrh gS rks ç;ksT; vk; ds Lrj esa fxjkoV vkrh gSA 
ifjokjksa dh ç;ksT; vk; esa dksbZ Hkh dVkSrh lexz miHkksx esa fxjkoV dh vksj ys tkrh 
gSA nwljh vksj] ;fn dj nj esa deh gksrh gS rks ifjokjksa ds miHkksx esa òf) ns[kh tkrh 
gSA dqN ,sls dj gksrs gSa tks fuos'k dks çHkkfor djrs gSaA ;fn fuos'k dj _.k c<+rk gS 
¼;g fdlh QeZ ds fuos'k O;; ls tqM+h dj NwV gksrk gS½ rks blls fuos'k c<+rk gS vkSj 
bl dkj.k AD oØ nk,¡ f[kld tkrk gSA 

fuoy fu;kZr % fuoy fu;kZr dks fu;kZr ?kVk vk;kr ¼X & M½ ds :i esa ifjHkkf"kr 
fd;k tkrk gSA ;fn vk;kr vpj jgus ij fu;kZr esa ¼X½ esa dksbZ òf) gksrh gS rks 
fuoy fu;kZr ¼NX½ c<+sxkA blh çdkj] ;fn fu;kZr vifjofrZr jgs rks vk;kr ?kVus ij 
NX esa o`f) ns[kh tk,xhA vkb,] ,d mnkgj.k ds ek/;e ls AD oØ ij NX ds 
çHkko ij ppkZ djsaA tc ;wjksi esa O;kikj eanh NkbZ gksrh gS] mnkgj.k ds fy,] rks ;wjksi 
vesfjdk ls vis{kk—r de eky [kjhnrk gSA blls çR;sd ewY; Lrj ij vesfjdh fuoy 
fu;kZr ?kV tkrk gSA ;g vesfjdh vFkZO;oLFkk ds AD oØ dks ck,¡ f[kldk nsrk gS 
¼fp= 4-2 ds [kaM ¼b½ dh Hkk¡fr½A bl çdkj] ge ns[krs gSa fd NX esa dksbZ Hkh fxjkoV 
AD oØ dks ck,¡ f[kldk nsrh gSA blh çdkj] NX esa dksbZ Hkh òf) AD oØ dks nk,¡ 
f[kldk nsxhA  

eqæk vkiwfrZ % eqæk vkiwfrZ esa dksbZ Hkh of̀) C;kt nj esa fxjkoV dh vksj ys tk,xhA 
blls vFkZO;oLFkk esa fuos'k O;; c<+ ldrk gS vkSj varrksxRok mRiknu Lrj Åij pyk 
tkrk gSA ;gk¡ AD  oØ nk,¡ f[kld tkrk gSA blh çdkj] eqæk vkiwfrZ esa dksbZ Hkh deh 
C;kt nj esa of̀) dh vksj ys tk,xhA ;g fuos'k esa deh dh vksj çòÙk djsxk] ftlds 
QyLo:i lexz ek¡x ?kV tk,xhA bl çdkj] eqæk vkiwfrZ esa fdlh Hkh deh ds pyrs 
AD oØ ck,¡ f[kld tk,xkA 

gesa ;g ugha Hkwyuk pkfg, fd mi;qZä lHkh mnkgj.kksa esa ewY; Lrj vpj j[kk x;k gSA 
geus viuh ppkZ esa ,sls dqN egRoiw.kZ dkjdksa dks 'kkfey fd;k gS tks IS vkSj LM oØksa 
dks çHkkfor djrs gSaA  
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lexz ek¡x ewY;Lrj Hkh LM oØ dks çHkkfor djrk gSA ijarq ;g AD oØ ds f[kldko esa ifj.kr 
ugha gksrk( cfYd P  esa dksbZ Hkh ifjorZu AD oØ ds ,d Nksj ls nwljs Nksj rd cnyko 
dh vksj çòÙk djrk gSA  

1-3-3 jktdks"kh; uhfr vkSj AD oØ 

tSlk fd geus fiNys ikBka'k esa ns[kk] ∆𝐺  rd jktdh; O;; esa dksbZ Hkh of̀) mRiknu 
v{k ds lekukarj IS oØ dks nk,¡ 𝛼∆𝐺  rd f[kldk nsrh gSA cgjgky] ØkmfMax vkmV 
ds dkj.k] lkE; vk; esa òf) dsoy γ∆𝐺 rd gh gksrh gS ¼tSlk fd Åij n'kkZ;k 
x;k½A bldk vFkZ gS fd ewY; vpj jgus ij vk; ljdkjh [kpZ dh otg ls γ∆𝐺  rd 
c<+rh gSA ;fn vki AD oØ ij utj Mkysa rks ik,¡xs fd gj dher ij] AD oØ nk,¡] 
Lo;a ds lekukarj γ∆𝐺 rd f[kldrk gSA ;g fp= 1-5 esa n'kkZ;k x;k gSA ;kn j[ksa fd 
mRiknu esa ifjorZu γ∆𝐺  ls gh n'kkZ;k x;k gSA bl fp= ds [kaM ¼a½ o [kaM ¼b½ nksuksa 
esa ;g ifjorZu nwjh Y0Y1  ls fu:fir fd;k x;k gSA  

 

 

 

 

 

 

 

 

  

 

 

 

  [kaM ¼a½  IS dk f[kldko ¾ EG ¾ αΔG      [kaM ¼b½ AD  dk f[kldko ¾ MN ¾ γΔG 

  fp= 1-5% jktdks"kh; uhfr vkSj AD oØ dk f[kldko 

1-3-4 ekSfæd uhfr vkSj AD oØ 

ekf=d eqæk vkiwfrZ esa dksbZ Hkh òf) LM oØ dks nk,¡ f[kldk nsrh gSA ;g AD oØ ds 
nk,¡ vkuqikfrd f[kldko dh vksj çòÙk djrk gSA ekf=d eqæk vkiwfrZ esa ;g of̀) 
çR;sd ewY; Lrj ij vk; esa fdlh òf) esa ifj.kr gksrh gSA cgjgky] ;g f[kldko 
lekukarj gksus dh ctk; vkuqikfrd gh D;ksa gksrk gS\ bl ckr dks le>us ds fy,] 
vkb,] AD oØ ds f[kldko ij utj Mkysa] tks fd fdlh nk,¡ f[kldko dh ctk; ,d 
Å/oZeq[kh f[kldko gSA nwljs 'kCnksa esa] eqæk vkiwfrZ esa dqN òf) ds dkj.k ge çR;sd 
vk; Lrj ij ewY; esa o`f) ns[k jgs gSaA eqæk&ifjek.k fl)kar ¼QTM½ ds vuqlkj] vk; 
Lrj fu;r vkSj lapyu osx vpj jgus ij dhersa eqæk vkiwfrZ esa òf) ds vuqikr esa gh 
c<+rh gSaA  

𝑀𝑉 = 𝑃𝑌                                                            ... (1.7)  

LM0  

G 

F 

y 
 

IS0 

IS1 

E 

y0       y1 

 

𝑖 

H 

M

y 
 

AD0 

AD1 

y0       y1 

 

N 
𝑃  
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rnuqlkj] eqæk vkiwfrZ dk f}xq.ku çR;sd vk; Lrj ij ewY;ksa ds f}xq.ku dh vksj ço`Ùk 
djrk gS] ftlls AD oØ esa ,d vkuqifrd f[kldko ns[kk tkrk gS ¼ns[ksa fp= 1-6½A 

bl çdkj] foLrkjdkjh uhfr;k¡] jktdks"kh; o ekSfæd nksuksa] AD oØ dks nk,¡ ¼vFkok 
Åij dh vksj½ f[kldk nsrh gSa tcfd ladqpudkjh uhfr;k¡ AD  oØ ds ck,¡ ¼vFkok 
uhps dh vksj½ f[kldko dh rjQ ys tkrh gSaA bl AD oØ ds lehdj.k dks fuEuor~ 
fy[kk tk ldrk gS & 

𝑌 = 𝛾𝐴 + 𝛽 𝑀
𝑃                ...  (1.8) 

vFkok     

𝑃 =                             ... (1.9) 

;gk¡ A jktdks"kh;&uhfr çkpy gS( γ jktdks"kh;&uhfrxq.kd gS( 𝑀 𝑃  okLrfod eqæk 

vkiwfrZ gS( vkSj β  ekSfæd&uhfr xq.kd gSA  

fdlh uhfrxr ifjorZu ds vykok] AD oØ Lok;Ùk O;; A esa Hkh fdlh ifjorZu ds 
dkj.k f[kld ldrk gSA lexz ek¡x ds fdlh Hkh ?kVd esa fdlh ifjorZu ds dkj.k 
AD oØ esa f[kldkoksa dks ek¡x vk?kkr Hkh dgk tkrk gSA  

 

 

 

 

 

 

 

 

 

 

                 fp= 1-6% ekSfæd uhfr vkSj AD oØ dk f[kldko 
 

1-4 lexz ek¡x vkSj lexz vkiwfrZ ,d lkFk 

fdlh Hkh vFkZO;oLFkk esa vk; vkSj ewY; ds lkE; Lrj lexz ek¡x ¼AD½ vkSj lexz 
vkiwfrZ ¼AS½ ls gh r; fd, tkrs gSaA lexz ek¡x esa dksbZ Hkh ifjorZu tks AD oØ dks 
f[kldkrk gS] mRiknu vkSj ewY; ds lkE; Lrjksa esa cnyko yk nsrk gSA bldk ifj.kkeh 
ifjek.k vkSj ewY; leatu AS oØ dh fLFkfr vkSj ço.krk ij fuHkZj djrs gSaA vkb,] 
bl ckr dks fuEufyf[kr fLFkfr;ksa ds lanHkZ esa le>sa &  
¼i½ iw.kZr% ykspnkj AS oØ]  
¼ii½ iw.kZr% ykspghu AS oØ] vkSj 
¼iii½ Å/oZeq[kh ço.k AS oØA  

bl AS oØ dh fof'k"V ço.krk Je cktkj dh n'kkvksa ij fuHkZj djrh gSA  

LM0  

IS0 

LM1  

AD0 

AD1 

𝑃  
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lexz ek¡x 1-4-1 ek¡x vk?kkr vkSj iw.kZr% ykspnkj AS oØ 

uhps fp= 1-7 esa 𝐴𝐷  dks mRiknu 𝑌   vkSj ewY; Lrj 𝑃   ds lkFk fcanq E ij iw.kZr% 
ykspnkj AS dk çfrPNsnu djrs n'kkZ;k x;k gSA bl çdkj ds AS oØ dks çk;% 
dsfUt;u AS oØ dgk tkrk gS vkSj ;g Je cktkj esa iwjh rjg vuE; osru ij 
vk/kkfjr gksrk gS2A ;gk¡ fcanq ∆G rd ljdkjh [kpZ esa òf) tSlh dksbZ Hkh foLrkjdkjh 
jktdks"kh; uhfr AD oØ dks nk,¡ f[kldk dj γ∆G rd ys tkrh gS vkSj ;g u;k AD  
oØ 𝐴𝐷  dgykrk gSA tSlk fd bl fp= ls Li"V gS] u;h larqyu dks F ls n'kkZ;k 
tkrk gS] tgk¡ dhersa vpj jgrh gSa tcfd vk; γ∆𝐺 rd c<+rh gSA bl fLFkfr esa] 
jktdks"kh; foLrkj dsoy ifjek.k esa fdlh òf) dh vksj çòÙk djrk gS tcfd dhersa 
tl dh rl jgrh gSaA  

 

 

 

 

 

 

 

 

 
 

                 fp= 1-7% AS oØ {kSfrt gksus ij ek¡x vk?kkr dk çHkko 

1-4-2 ek¡x vk?kkr vkSj iw.kZr% ykspghu AS oØ 

uhps fp= 1-8 esa 𝐴𝐷   dks mRiknu 𝑌  vkSj ewY; Lrj 𝑃  ds lkFk fcanq E ij iw.kZr% 
ykspnkj AS dk çfrPNsnu djrs n'kkZ;k x;k gSA bl çdkj ds AS oØ dks Dykfldy 
vkiwfrZ oØ Hkh dgk tkrk gS] tks fd mRiknu ds iw.kZ fu;kstu Lrj ij iwjh rjg 
ykspghu gksrk gSA ekuk AD oØ  𝐴𝐷   rd ekSfæd foLrkj ds dkj.k vkuqikfrd :i ls 
Åij f[kldrk gSA tSlk fd bl fp= ls fl) gksrk gS] ;gk¡ mRiknu tl dk rl gS 
tcfd ewY; Lrj esa dqN c<+ksrjh gSA ,slk vkiwfrZ i{k ds fuos'k iyk;u dh otg ls gSA  

tc ek¡x c<+rh gS rks mRiknudrkZ mRiknu c<+kuk pkgrs gSa] ftlds fy, mUgsa vfrfjä 
Jfedksa dh vko';drk gksxhA rFkkfi] pw¡fd Je cktkj igys gh iw.kZ fu;kstu ds 
varxZr gS] mRiknudrkZ Jfedksa dks dsoy ,d nwljs ls dgyok gh ldrs gSa] ftlls 
osru òf) gksxh tks fQj ewY; Lrj c<+ksrjh dh vksj ys tk,xkA ;gk¡ vk; vkSj mRiknu 
vkiwfrZ n'kkvksa ds dkj.k dksbZ òf) ugha n'kkZ ldrs vkSj blhfy, bls vkiwfrZ i{k dk 
ØkmfMax vkmV ;k fuos'k iyk;u dgk x;k gSA  

 
                                                             
2 Dykfldy vFkZ'kkL=h ;g ekudj pyrs Fks fd osru nj vkSj ewY; Lrj ykspnkj gksrs gSaA rRi'pkr] 
dhUl us ;g fopkj vkxs j[kk fd cktkj esa vusd dBksj rRo fo|eku gksrs gSa ¼ns[ksa BECC-103 dh 
bdkbZ 9½A 

 

F 

AD0 

AD1 

γΔG E 
𝑃  

𝑃 
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    fp= 1-8% AS oØ yacor~ gksus ij ek¡x vk?kkr dk çHkko 

1-4-3 ek¡x vk?kkr vkSj Å/oZeq[kh ço.k AS oØ 

bl çdkj dk AS oØ Åij of.kZr nks vkR;afrd mnkgj.kksa ds chp vofLFkr gksrk gS 
vkSj Je cktkj esa osru dh iw.kZ yksprk dh vis{kk de dh vo/kkj.kk ij vk/kkfjr gksrk 
gSA dksbZ Hkh vuqdwy ek¡x vk?kkr mRiknu o ewY; nksuksa esa òf) dh vksj çoÙ̀k djrh gS 
tcfd dksbZ Hkh çfrdwy ek¡x vk?kkr vk; vkSj dhersa ?kVk nsrh gSA ;g fp= 1-9 esa 
ns[kk tk ldrk gSA blls fl) gksrk gS fd vkisf{kd ifjek.k vkSj ewY; leatu AS 
oØ dh ço.krk ij fuHkZj djrs gSa tks fd Qyr% Je cktkj dh n'kkvksa ij fuHkZj 
djrk gSA  

 

 

 

 

 

 

 

 

 

 

 

          fp= 1-9% AS oØ ds Å/oZeq[kh ço.k gksus ij ek¡x vk?kkr dk çHkko  

cks/k ç'u 2 

AS 

F 

y 
 

AD0 AD1 

y0           y1 

 

E 𝑃  

𝑃 

𝑃  

AS 

F 

y 
 

AD0 

AD1 

y0 

 

E 𝑃  

𝑃 

𝑃  



 

19 
 

lexz ek¡x 1-  fuEufyf[kr n'kkvksa ds vuqlkj AD oØ [khapdj ukekafdr djsa & 

 a)  b = 0 

 b)  h = ∞ 

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

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

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

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

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

2-  eku yhft, fd vk; ds çR;sd Lrj ij eqæk dh ek¡x esa fxjkoV vk xbZ gSA 
 Li"V djsa fd ;g fuEufyf[kr n'kkvksa ds vuqlkj mRiknu ,oa ewY;ksa ds Lrj fdl 
 çdkj çHkkfor djsxk &  

 a) dsfUt;u lexz vkiwfrZ  

 b) Dykfldy lexz vkiwfrZ 

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

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

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

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

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

1-5 lkj&la{ksi  

bl bdkbZ esa geus  IS vkSj LM oØksa ls AD oØ vodfyr fd,A geus Li"V fd;k fd 
oLrq vkSj eqæk cktkjksa esa lgdkfyd larqyu fdl çdkj vFkZO;oLFkk dks lkE; mRiknu 
vkSj C;kt nj çnku djrh gSA mä IS-LM oØksa ds vk/kkj ij gh geus vFkZO;oLFkk ds 
fy, lexz ek¡x oØ vodfyr fd;kA  

geus AD  oØ dh fLFkfr] ço.krk vkSj f[kldkoksa ij Hkh ppkZ dhA geus ik;k fd lexz 
ek¡x vkSj lexz vkiwfrZ nksuksa feydj gh vFkZO;oLFkk esa lkE; ewY; vkSj mRiknu n'kkZrs 
gSaA vxyh bdkbZ esa ge AS oØ vodfyr djsaxs vkSj mu Je cktkj n'kkvksa dks 
le>saxs tks lexz vkiwfrZ esa varfuZfgr gksrh gSaA  

1-6 cks/k ç'uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1-  pj G esa dksbZ of̀)A vk; ij iwjk&iwjk foLrkjdkjh çHkko ns[kk tk,xkA vk; 
 α ∆G rd c<+sxhA ,slk blfy, gS fd ;gk¡ b = 0 dh otg ls dksbZ ØkmfMax 
 vkmV ugha gSA  

2-  py fuf/k tky dh ifjfLFkfr;ksa esa ekSfæd uhfr vçHkkoh gks tkrh gSA ;gk¡ eqæk 
 ek¡x C;kt&nj ifjorZuksa ds çfr vlhe :i ls mÙkjnk;h gksxh vkSj LM oØ 
 lery  gksxkA eqæk vkiwfrZ esa dksbZ Hkh òf) vfHkHkkoh C;kt nj ij eqæk ek¡x ds 
 :i esa lekfgr gks tkrh gSA bl çdkj] C;kt nj ugha cnyrh vkSj gLrkarj.k 
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lexz ekax ,oa 
lexz vkiwfrZ 

 fØ;kra= foQy gks tkrk gSA ;gk¡ LM oØ eqæk vkiwfrZ esa ifjorZuksa dh otg 
 ls ugha f[kldrkA  

cks/k ç'u 2 

1-  nksuksa gh fLFkfr;ksa esa AD oØ vk; / mRiknu ds fdlh fu;r Lrj ij iw.kZr% 
 ykspghu gksxkA  

2-  eqæk ek¡x esa dksbZ Hkh dVkSrh eqæk cktkj esa vR;f/kd eqæk vkiwfrZ ds leku  gksrk 
gSA ;g AD  oØ esa nk,¡ ,d vkuqikfrd f[kldko dh vksj ço`Ùk djrk  gSA  

 a½ mRiknu c<+rk gS exj dhersa ogh jgrh gSaA 

 b½ dhersa c<+rh gSa exj mRiknu ogh jgrk gSA  
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lexz ek¡x 
bdkbZ 1 ifjf”k’V: IS ,oa LM izfreku dh chtxf.krh; vfHkO;fDr   

A1.1  IS ,oa LM oØ dh ijLij fØ;k 

fuEufyf[kr  IS ,oa  LM ds fy, lehdkj.k] chbZlhlh 103 dh bdkbZ 14 esa fn, x, 
gS: &  

IS  lehdj.k    Y  =  biAα G      …(A.1) 

LM  lehdj.k   i = 









P

M
kY

h

1
    …(A.2) 

vkjs[kh; IS ,oa LM oØ ijLij dks dkVrs gSA og C;kt ,oa mRiknu dk ,d fo'ks"k 
Lrj gksrk gS, tgk¡  IS ,oa LM oØ leku gksrs gSA  

(A.1) vkSj (A.2) lehdj.k dks leku fd;k tk ldrk gSA (A.2) esa fn, x, C;kt nj 
dks IS lehdj.k (A.1) esa izfrLFkkiu djus ij Y dk ewY; feysxk tgk¡ oLrq ,oa eqnzk 
cktkj larqyu esa gksxsA 

ge lehdj.kksa dks iquZO;ofLFkr djrs gS& 

Y  = 
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tgk¡  γ  = 




















.

α1

α

G

G

h

bk
 

;g dgk tk ldrk gS fd vk; dk larqyu Lrj Lok;Ùk O;;  A  ,oa okLrfod eqnzk 

LVkWd  








P

M
 ij fuHkZj djrk gSA  larqyu vk; mPprj gksrh gS] ;fn Lok;Ùk O;;  A  

,ao okLrfod eqnzk LVkWd  
P

M
 mPprj gksrs gSA ;fn lehdj.k  (A.3) esa izkIr Y  ds 

ewY; dks lehdj.k (A.2) esa izfrLFkkfir fd;k tk, rks rks larqyu C;kt dh nj izkIr 
gksrh gS tSls fd 

  i = 









P

M
kY

h

1
       …(A.4) 

vc  Y = 
Ph

b M
.A  

 
 ds ewY; (tksfd A.3 lehdj.k ls izkIr fd;k x;k gS) dks 

lehdj.k (A.4) esa izfrLFkkfir djus ds ckn izkIr gksrk gS 

i = 
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lehdj.k  (A.5) dks iquZO;ofLFkr iquZO;ofLFkr djus ij& 
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lexz ek¡x 
i = 

Pbkhh

k

G

M1
A 














      …(A.6) 

larqyu C;kt dh nj G  ij fuHkZj djrh gS% ,oa jktdks"kh; uhfr ds izkpky 

(parameter)] Lok;Ùk O;; A  vkSj okLrfod eqnzk LVkWd 








P

M
 dks xq.kd esa n'kkZ;k 

tk ldrk gSA ;fn okLrfod eqnzk LVkWd c<+rk gS rks larqyu C;kt nj ?kVrk gSA ;fn 
Lok;Ùk O;; c<+rk gS rks larqyu C;kt nj Hkh c<+rk gSA 

A1.2 jktdks"kh; uhfr ,oa ekSfnzd uhfr ds xq.kd 

uhfr fuekZrk] jktdks"kh; O;; esa ifjorZu ls vk; ds larqyu Lrj esa gksus okys ifjorZu 
tgk¡ okLrfod eqnzk iwfrZ fLFkj gks] esa :fp j[krs gSaA ;g lwpuk jktdks"kh; uhfr xq.kd 
ls izkIr dh tkrh gSA fiNys Hkkx esa vk; dk larqyu Lrj dSls izkIr fd;k tkrk gS dks 
fuEu izdkj ls n'kkZ;k x;k gS& 

Y = 
Ph

b M
.A    

ljdkjh O;;  G   esa òf)] larqyu vk; (Y) esa ifjorZu ykrh gSA 

;gk¡ ljdkjh O;; 
GΔ

ΔY  vFkkZr Lok;Ùk O;; ¼ G = A ½  gh ljdkjh O;; gS] 

blfy,&  

tgk¡  γ  = 




















.

α1

α

G

G

h

bk
= 𝛼 ×  

bl izdkj] γ ^jktdks"kh; uhfr xq.kd* vFkok ^ljdkjh O;; xq.kd* gSA ;fn G  dh γ 

ls rqyuk djsa] rks irk pyrk gS fd  γ < G  gS] D;ksafd γ ,d va'k gS  

;fn IS-LM ekWMy esa jktdks"kh; foLrkj dks ns[kk tk, rks c<+h gqbZ C;kt njksa dk eUn 
izHkko (dampening effect) fn[ksxkA 

h dk γ ij izHkko dks bl izdkj ls le>k;k tk ldrk gS] ;fn h dk ewY; de gksrk 
¼0 ds lehi½] rks γ dk ewY; Hkh 0 ds vkl ikl gh gksxkA nwljh vksj] ;fn h dk ewY; 
vuar ds lehi gksrk gS rks γ dk ewY; Hkh vuar igq¡p tkrk gSA 

tc LM oØ v/kksyac (vertical) ds lehi gksrk gS rks h dk ewY; cgqr de gks tkrk 
gS] tgk¡ jktdks"kh; uhfr xq.kd ¼γ½ dk ewY; Hkh yxHkx 0 gks tkrk gSA lkekU; :i ls] 
tc LM oØ {kSfrt (horizontal) ds lehi gksrk gS] rc h dk ewY; vf/kd gksrk gS] 
tgk¡ jktdks"kh; uhfr xq.kd dk ewY; vuar gks tkrk gSA ¼Ñi;k /;ku nhft, fd LM 
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lexz ekax ,oa 
lexz vkiwfrZ 

oØ k/h gS½A lkeku:i ls] b vkSj k dk vf/kd ewY;] jktdks"kh; uhfr xq.kd ds ewY; 
dks de djrk gksA 

bl lwpuk ls ekSfnzd uhfr xq.kd dk irk pyrk gSA tSlk fd ge tkurs gS& 

Y = 
Ph

b M
A    

^ekSfnzd uhfr xq.kd* dh vfHkO;fDRk vklkuh ls dh tk ldrh gSA 


h

b

P

Y





M

       …(A.7) 

vf/kd b vkSj de h dk ewY;] foLrkjoknh ekSfnzd uhfr ds larqyu vk; es òf) ds 
izHkko dks lwfpr djrk gSA vf/kd b ds ewY; dk vFkZ gS IS oØ dk piVk ¼flatter½ 
gksukA blfy, ;fn IS oØ piVk ugha gS rks ^foLrkjoknh ekSfnzd uhfr* de izHkkodkjh 
gksxhA 

 

  



 

bdkbZ 2 lexz vkiwfrZ 
 

bdkbZ dh :ijs[kk 
 

2-0 mís';  

2-1 fo’k; izos”k 

2-2 lexz vkiwfrZ oØ vkSj Je cktkj 

2-2-1 iw.kZr% ykspnkj osru vkSj ijEijkxr AS oØ 

2-2-2 iw.kZr% ykspghu osru vkSj dsfUt+; AS oØ 

2-3 viw.kZ izfrLi/kkZ ds vuqlkj Je cktkj 

2-3-1 osru fu/kkZj.k 

2-3-2 ewY; fu/kkZj.k 

2-3-3 Je cktkj esa larqyu 

2-4 lexz vkiwfrZ oØ dk vkydu 

2-5 AS oØ dk f[kldko 

2-5-1 izR;kf”kr ewY; esa ifjorZu 

2-5-2 ewY; o`f) vkSj 𝜇 cgqcks/kd pj 𝑧 esa ifjorZu 

2-6 vYikof/k vkSj nh?kkZof/k lexz vkiwfrZ 

2-7 e/;kof/k esaa AS oØ 

2-8 lkj&la{ksi  

2-9 cks/k iz'uksa ds mÙkj vFkok ladsr 

2-0 mís'; 

izLrqr bdkbZ dks i<+us ds ckn vki bl fLFkfr esa gksxsa fd% 

 lef’V vFkZ”kkL= esa lexz vkiwfrZ (AS) dh ladYiuk Li’V dj ldsa( 

 Je cktkj vkSj AS oØ ds chp laca/k igpku ldsa( 

 AS oØ dh vkd̀fr Li’V dj ldsa( 

 os dkjd igpku ldsa tks AS oØ esa fdlh f[kldko dh vksj vxzlj djrs gS( rFkk  

 Li’V dj ldsa fd vYikof/k vkSj e/;kof/k esa lexz vkiwfrZ (AS) fdl izdkj cnyrh 
gSA 
 

2-1 fo’k; izos”k 

fiNyh bdkbZ esa geus ns[kk fd vFkZO;oLFkk esa lkE; mRiknu vksj ewY; Lrj lexz ek¡x 
¼AD½ vkSj lexz vkiwfrZ ¼AS½ nksuksa dh gh enn ls Kkr fd, tkrs gSaA ek¡x vk?kkr 

                                                
 lqJh vpZuk vxzoky] lgk;d izk/;kid] fgUnw dkWyst] fnYyh fo”ofo|ky;  
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¼Lok;Ùk vFkok uhfr&iszfjr½ dh fLFkfr esa] mRiknu ,oa ewY;ksa esa vkisf{kd ifjorZu 
fu/kkZfjr fd, tkrs le; AS oØ dh vkdf̀r ,d fu.kkZ;d Hkwfedk fuHkkrh gSA bl 
bdkbZ esa ge AS oØ dh ladYiuk vkSj O;qRifÙk ij gh ppkZ djsaxsA ge ;g Hkh ns[ksaxs 
fd Jfed cktkj esa ifjfLFkfr;k¡ AS oØ dh vkdf̀r dSls fu/kkZfjr djrh gSaA  

blds vykok] ge ewY; fo’k;d izR;k”kkvksa dh ladYiuk vkSj AS oØ dh fLFkfr ij 
izR;k”kkvksa }kjk fuHkkbZ tkus okyh Hkwfedk ij Hkh ut+j MkysaxsA varr% ge vkuqHkfod 
:i ls iszf{kr fQfYkIl oØ vkSj AS oØ ds chp laca/k ij Hkh fopkj djsaxsA  

2-2 lexz vkiwfrZ oØ vkSj Je ckt+kj 

lexz vkiwfrZ vFkkZRk~ AS oØ çLrqr mRiknu vkSj mu laxr dherksa ds chp laca/k 
n'kkZrk gS ftu ij QeksaZ }kjk ml mRiknu dh vkiwfrZ dh xbZA lexz vkiwfrZ vFkkZr~ AS 

laca/k dks fuEufyf[kr ç'u iwNdj le>k tkuk Js;Ldj jgrk gS% fdlh mRiknu Lrj 
fo'ks"k ds çLrqrhdj.k ds vuq:i ewY; Lrj D;k gksxk\ ;g Øe'k% ml mRiknu Lrj ds 
çLrqrhdj.k ds vuq:i mRiknu ykxr ij fuHkZj djrk gSA ;fn mRiknu ykxr Å¡ph 
gksxh rks mRikn dh dher Hkh Å¡ph gksxhA blds vykok] ;fn çLrqr mRiknu esa fdlh 
o`f) ds lkFk mRiknu ykxr Hkh c<+rh gS rks lkekU;r;k olwyh tkus okyh dhersa Hkh 
c<+rh gSaA  

tSlk fd O;f"V vFkZ'kkL= ls gesa Kkr gS] mRiknu çfØ;k esa iw¡th] Je ,oa dPpk eky 
tSls vusd fuos'k visf{kr gksrs gSaA mRiknu ykxr dk ,d çeq[k vax gS && etnwjh 
dh ykxrA oLrqr% tc ge vius mRiknu Qyu dk fo'ys"k.k çkjaHk djrs gSa rks] 
mnkgj.kksa ds ljyhdj.k gsrq] ge ;g ekudj pyrs gSa fd iw¡th fuos'k fu;r gksrk gS 
vkSj Je gh ,dek= ifjorZu'khy pj gksrk gSA vr% fofHkUu mRiknu Lrjksa ds vuq:i 
dherksa ds ckjs esa ckr djus ls igys gesa ;g le>uk gksxk fd osru ;k etnwjh dSls 
r; dh tkrh gSA ;g n'kkZ;k tk ldrk gS fd Je cktkj esa eaMh ;k cktkj dh lajpuk 
Kkr gksus ij osru vFkZO;oLFkk esa jkstxkj ds ¼vkSj csjkstxkjh ds Hkh½ Lrj ij fuHkZj 
djrk gSA lkFk gh] fdlh mRiknu Lrj fo'ks"k dk çLrqrhdj.k jkstxkj ds fdlh Kkr 
Lrj ¼çkS|ksfxdh vkSj mRiknu rduhdksa dk Kku gksus ij½ ds vuq:i gksrk gSA rnuqlkj] 
loZçFke ge Je cktkj esa csjkstxkjh ¼jkstxkj½ vkSj osru ds chp laca/k LFkkfir djsaxs 
vkSj fQj çLrqr mRiknu ,oa ewY; Lrj ds chp laca/k ¼;Fkk] AS oØ½ n'kkZus dh vksj 
vxzlj gksaxsA  

2-2-1 iw.kZr% ykspnkj osru vkSj ijaijkxr AS oØ 

fdlh Hkh iw.kZr% çfrLi/kkZRed Je cktkj esa ¼ijaijkxr vFkZ'kkfL=;ksa }kjk dh xbZ 
vodYiuk½ Jfedksa dh ek¡x vkSj mudh vkiwfrZ okLrfod osru njksa  dk Qyu gksrk gS 
¼BECC-103 dh bdkbZ 9% çkjafHkd lef"V vFkZ'kkL= dk lanHkZ ysa½A rnuqlkj] gesa çkIr 
gksrk gS && 

𝐷 = 𝑁(𝑊
𝑃 )             … ¼2-1½  

𝑆 = 𝐹(𝑊
𝑃)           … ¼2-2½ 

Je ek¡x oØ okLrfod osru njksa  vkSj Jfedksa dh ek¡x ds chp ,d udkjkRed laca/k 
n'kkZrk gSA tSlk fd vki tkurs gh gSa] iw.kZ çfrLi/kkZ esa QesaZ ewY;&xzghrk gksrh gSaA Je 
cktkj vkSj mRikn cktkj nksuksa esa gh iw.kZ çfrLi/kkZ QeksaZ dks okLrfod osru Je ds 
lhekar mRikn  (𝑀𝑃 ) ds cjkcj ekus tkus dh vksj vxzlj djrh gS D;ksafd os Je ds 
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lexz vkiwfrZ lhekar mRikn ds eku (𝑉𝑀𝑃  )  dks fdlh Kkr ekf=d osru (W) ds cjkcj ekurs gSaA 
pw¡fd mRiknu Qyu dks ºzkleku ykHk ls vfHkyf{kr ekuk tkrk gS] jkstxkj c<+us ij 
mä mRikn 𝑀𝑃𝐿) ?kV tkrk gSA bl çdkj] tc QesaZ okLrfod ossru Kkr ekudj pyrh 
gSa vkSj Jfed ml fcanq rd fu;ksftr dj ysrh gSa tgk¡ lhekar mRikn okLrfod osru 
ds cjkcj gks tkrk gS ¼vFkok lhekar mRikn ekf=d osru ds cjkcj gks tkrk gS½ rks Je 
ek¡x oØ v/kkseq[kh ço.k gksrk gSA 

nwljh vksj] Je vkiwfrZ oØ Å/kZ~oeq[kh ço.k gksrk gSA ;g Je vkiwfrZ djus okys mu 
ifjokjksa ds vuqdwyd O;ogkj ls vodfyr fd;k tkrk gS tks fdlh dke djus/dksbZ 
osru vftZr djus vkSj vkeksn&çeksn ds chp viuk le; vkoafVr djrs gSaA ;s ifjokj 
fn;k tkus okyk osru ysrs gSa vkSj vkiwfrZ fd, tkus okys Je dh ek=k r; djrs gSa 
rkfd os viuh mi;ksfxrk vf/kdre dj ldsaA  

Je cktkj okLrfod osru njksa vkSj jkstxkj ds ml Lrj ij larqyu dh fLFkfr esa 
jgrk gS tgk¡ Je dh ek¡x Je dh vkiwfrZ ds cjkcj gksrh gSA ykspnkj osru dh 
ladYiuk ;g lqfuf'pr djrh gS fd larqyu ls dksbZ Hkh vLFkkbZ fopyu ekf=d osruksa 
esa fdlh rRdky ifjorZu ls rqjar nq#Lr dj fy;k tk,A nwljs 'kCnksa esa] osru njksa dh 
iw.kZ yksprk jkstxkj dk og Lrj n'kkZrh gS tgk¡ gj og O;fä tks vfHkHkkoh osru njksa 
ij dke djuk pkgrk gS] dke ikrk gS ;k fQj ogk¡ dsoy ,slh csdkjh gh vfLrRo 
j[krh gS tks LoSfPNd csjkstxkjh dgykrh gS ¼vFkkZr~ vuSfPNd csjkstxkjh dk vfLrRo 
ugha gksrk½A fdlh Hkh vFkZO;oLFkk esa mRiknu Lrj mRiknu Qyu ls vodfyr fd;k 
tk ldrk gS] c'krsZ Je cktkj esa jkstxkj dk larqyu Lrj vFkkZr~ 𝑦 = 𝑓(𝐿), tgk¡ L 
jkstxkj Lrj gSA vki n'kkZ ldrs gSa fd jkstxkj Lrj] vkSj blhfy, mRiknu Lrj 
fofHkUu ewY; Lrjksa ij ,d leku gh jgrs gSaA mi;qZä dk ,d fufgrkFkZ ;g gS fd 
mRiknu Lrj esa dksbZ cnyko ugha gS vkSj gesa ,d 'kh"kZ AS oØ çkIr gksrk gSA bldk 
vFkZ gS fd ;g AS oØiw.kZr% ykspghu gSA ewY; Lrj esa dksbZ Hkh ,slk ifjorZu tks 
okLrfod osruksa dks çHkkfor dj Je cktkj esa larqyu fcxkM+rk gks rks mls ekf=d 
osruksa esa dksbZ vkuqikfrd ifjorZu dj rRdky Bhd dj fy;k tkrk gS ¼ns[ksa bdkbZ 9] 
BECC&103½A bl fLFkfr esa lkE; mRiknu vifjofrZr jgrk gSA osru dh iw.kZ yksprk 
laca/kh vo/kkj.kk ij vk/kkfjr bl çdkj ds AS oØ dks çk;% ijaijkxr lexz vkiwfrZ 
oØ dgk tkrk gS ¼ns[ksa fp= 2-1½A 

 

 

 

 

 

 

 

 

fp= 2-1% Je cktkj larqyu vkSj ijaijkxr AS oØ 
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2-2-2 iw.kZr% ykspghu osru vkSj dsfUt+; AS oØ 

;gk¡ ge ,d mnkgj.k ysrs gSa tks fd vkys[kh; :i ls ijaijkxr vo/kkj.kk ds fo#) gS 
vkSj ;gk¡ osru iwjh rjg ykspghu ekus tkrs gSaA ykspghu ekf=d osru laca/kh vo/kkj.kk 
dk fufgrkFkZ ;g gS fd ge çfrLi/kkZRed cktkjksa dh vo/kkj.kk ls ijs tkdj cktkjksa 
dks viw.kZ eku ysrs gSaA osru nj esa ykspghurk nks dkj.kksa ls ns[kh tk ldrh gS% ¼i½ dbZ 
ckj] tSlk fd ge vius vuqHko ls tkurs gSa] osru Jfed vkSj QeksaZ ds chp fdlh 
vuqca/k ls r; fd, tkrs gSaA ,sls ekeyksa esa osru nj vkiwfrZ vkSj ek¡x n'kk,¡ ifjofrZr 
gks tkus ij Hkh ugha cnyrhaA ¼ii½ mRikn cktkj çfrLi/kkZRed ugha gksrk vkSj mRiknd 
QeZ ewY;&xzghrk ugha gksrhA bu QeksaZ ds ikl viuh mRiknu dhersa r; djus ds fy, 
dqN ,dkf/kdkj 'kfä gksrh gSA os dksbZ ,slh dher olwyrh gSa tks osru njksa ls Åij 
dqN ^c<+ko^ fy, gksrh gSaA  

viw.kZ :i ls çfrLi/kkZRed Je ,oa mRikn cktkj Kkr gksus ij gesa ;g le>uk iM+rk 
gS fd osru dSls fu/kkZfjr gksaxs] vkSj osru Kkr gksus ij QeksaZ }kjk olwyh tkus okyh 
dhersa D;k gksaxhA ,slh n'kkvksa esa ,d lVhd mnkgj.k dksbZ iw.kZr% ykspghu ekf=d 
osru okyk gks ldrk gSA ;gk¡ osru jkstxkj Lrj ij /;ku fn, cxSj ,d leku gh 
jgrs gSaA eku yhft, fd ;s QesaZ osru ls Åij dksbZ dher x%  olwyrh gSaA bldk vFkZ 
gksxk fd dhersa jkstxkj ds lHkh Lrjksa ij ,d leku jgsaxh vkSj pw¡fd jkstxkj dk 
çR;sd Lrj mRiknu ds fdlh vf}rh; Lrj ds vuq:i gksrk gS] gesa ,d AS oØ çkIr 
gksrk gS tks fd vlhe :i ls ykspnkj ¼{kSfrt js[kk½ gksrk gSA ,sls mnkgj.kksa esa QesaZ 
mRiknu ds lHkh Lrjksa ij ,d leku dher gh olwyrh gSaA bls çk;% dsfUt; lexz 
vkiwfrZ oØ dh laKk nh tkrh gS ¼ns[ksa fp= 2-2½A 

 

 

 

 

 

 

 

 

fp= 2-2% osru ykspghurk vkSj AS oØ viw.kZ çfrLi/kkZ ds vuqlkj Je cktkj 
 

2-3 viw.kZ izfrLi/kkZ ds vuqlkj Je ckt+kj 

fiNys ikBka'k esa ppkZ dk fo"k; jgk iw.kZr% ykspghu osru iw.kZr% çfrLi/kkZRed Je 
cktkjksa dh vis{kk de dk ,d fo'ks"k mnkgj.k gSA vc ge ,d dgha vf/kd O;kid 
mnkgj.k ij ppkZ djsaxs tgk¡ Je cktkj vkSj mRikn cktkj nksuksa gh iw.kZr% 
çfrLi/kkZRed ugha gksrsA bldk vFkZ gS fd u rks Jfed ewY;&xzghrk gksrs gSa vkSj u gh 
QesaZA oLrqr% osru ;k rks fu;ksäkvksa }kjk r; fd, tkrs gSa ;k fQj fdlh etnwj la?k 

  

A

Y 
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lexz vkiwfrZ }kjk vFkok bu nksuksa ds chp lkewfgd eksyHkko çfØ;k ds ek/;e lsA ,d ckj osru 
r; gks tkus ds ckn QesaZ osruksa ls Åij dksbZ dher r; dj nsrh gSaA  

2-3-1 osru fu/kkZj.k 

lexz ekf=d osru W rhu dkjdksa ij fuHkZj djrk gS% ¼i½ udkjkRed :i ls] csjkstxkjh 
nj] u ij ¼bldk vFkZ gS fd lekt esa csjkstxkjh dh mPprj nj ekf=d osru nj ij 
udkjkRed çHkko Mkysxh½; ¼ii½ ldkjkRed :i ls] çR;kf'kr ewY; Lrj]  P  ¼;fn Jfedksa 
dks mEehn gS fd mRiknu ewY; c<+us okyk gS rks os mPprj ekf=d osru dh ek¡x 
djsaxs½] rFkk¼iii½ ldkjkRed :i ls] fdlh cgqcks/kd pj] z] ij tks fd ,sls vU; lHkh 
pjksa dk çfrfuf/kRo djrk gS tks osru fu/kkZj.k dks çHkkfor dj ldrs gSaA bls fuEuor~ 
n'kkZ;k tk ldrk gS& 

𝑊 = 𝑃  𝐹(𝑢, 𝑧)         (2.3) 

vkb,] vc bu dkjdksa ij ,d&,d dj foLr̀r ppkZ djsaA  

2-3-1-1 osru vkSj csjkstxkjh 

osru fu/kkZj.k laca/kh O;k[;k,¡ eq[;r% nks çdkj ls dh tkrh gSa& 

a) Jfedksa }kjk eksyHkko  

Jfedksa dh lkSnkdkjh 'kfä Je cktkj esa vfHkHkkoh vkfFkZd ifjos'k ij fuHkZj djrk gSA 
csjkstxkjh dh fuEu njksa ij Jfed vkSj etnwj la?k eksyrksy djus dh dgha csgrj 
fLFkfr esa gksrs gSaA ,slh ifjfLFkfr;ksa esa Jfed dgha Å¡ps osru ik ldrs gSaA cgjgky] 
csjkstxkjh dh nj Å¡ph gksus ds nkSjku ;g lkSnkdkjh 'kfä {kh.k iM+ tkrh gS vkSj bl 
dkj.k Jfedksa dks de osru ij gh eku tkuk iM+rk gSA nwljs 'kCnksa esa] bl O;k[;k ds 
vuqlkj] osru njsa csjkstxkjh dh nj ij foykser% fuHkZj djrh gSaA  

b) QeksaZ }kjk r; n{krk osru  

;g O;k[;k bl ç'u dks dsaæ esa j[krh gS fd deZpkfj;ksa dks çLrkfor osru nj dksbZ 
QeZ dSls r; djrh gSA tc lekt esa csdkjh QSyrh gS rks QeksaZ ds fy, iqjkus deZpkjh 
cus jgus nsuk vFkok u;s deZpkjh HkrhZ djuk eqf'dy gks tkrk gSA QesaZ ugha pkgrha fd 
dk;Zjr deZpkjh mUgsa NksM+ tk,¡; D;ksafd u;s deZpkfj;ksa dh HkrhZ mRiknu ykxr c<+k 
nsrh gSA blds vykok] u;s deZpkfj;ksa dks çf'kf{kr djuk iM+rk gS ftlesa ,d ckj fQj 
ykxr vkrh gSA vr,o] deZpkfj;ksa dks vkdf"kZr djus ds fy, QesaZ ^mPp osru^ r; 
djrh gSaA n{krk osru fl)kar deZpkfj;ksa dh ^mRikndrk^ vFkok ^n{krk^ dks deZpkfj;ksa 
dks pqdk, tkus okys osru ls tksM+dj ns[krs gSaA  

mi;qZä nksuksa gh O;k[;k,¡ ekf=d osru dks csjkstxkjh nj ls foykser% lac) djrh gSaA  

2-3-1-2  osru vkSj izR;kf”kr ewY; Lrj (P ) 

deZpkjh oxZ njvly ekf=d osru esa dksbZ #fp ugha j[krk cfYd mldh #fp gksrh gS 
osru njksa dh Ø; 'kfä vFkok oLrqvksa dh ml ek=k esa tks mu ekf=d osru jkf'k;ksa ls 
[kjhnh tk ldrh gSA nwljs 'kCnksa esa] deZpkfj;ksa dh #fp okLrfod osru njksa esa gksrh 
gS] ;Fkk] W P   osrueku r; djus ds fy, dksbZ vuqca/k djrs le;] cgjgky] mu 
okLrfod dherksa dks tkuuk laHko ugha gksrk tks ml vof/k esa vfHkHkkoh gksaxh ftlds 
fy, og vuqca/k fd;k x;k gSA  
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Hkkoh dherksa dk orZeku esa cks/k ugha fd;k tk ldrk; mudh dsoy çR;k'kk gh dh tk 
ldrh gSA ;fn çR;kf'kr dhersa Å¡ph gksaxh rks deZpkjh Å¡ph gh ekf=d osru njksa dh 
ek¡x djsaxsA rnuqlkj] ekf=d osru] w] çR;kf'kr ewY; P   ls lh/kk laca/k j[krk gSA  

2-3-1-3  osru vkSj cgqvFkhZ; pj] z 

csjkstxkjh nj vkSj çR;kf'kr ewY; Lrj ds vykok dqN vU; pj Hkh gksrs gSa tks osru 
nj dks çHkkfor djrs gSaA ,sls vU; lHkh pjksa ij fopkj djus ds fy, ge jkseu fyfi 
dk v{kj z ç;ksx djrs gSa tks deZpkfj;ksa dh lkSnkdkjh fLFkfr vkSj] bl dkj.k] muds 
ekf=d osru dks çHkkfor djrs gSaA ,d –"Vkar Lo:i] pfy,] U;wure osru dkuwu ikl 
fd, tkus ij fopkj djrs gSaA bl dkuwu ls deZpkfj;ksa dh lkSnkdkjh 'kfä esa btkQk 
gksrk gS D;ksafd blls mUgsa ekywe gks tkrk gS fd os fu/kkZfjr dh xbZ osru jkf'k ikus ds 
dkuwuu gdnkj gSaA blls deZpkjh oxZ çR;sd csjkstxkjh nj ij mPprj ekf=d osru 
njksa dh ek¡x djus dks çsfjr gksrk gS vkSj bls z esa òf) ds :i esa bafxr fd;k tkrk 
gSA blds foijhr] pfy,] ,d ,slh fLFkfr ij fopkj djrs gSa tgk¡ etnwj la?k fdlh u 
fdlh otg ls vçHkkoh gks tkrs gSaA ,sls mnkgj.kksa esa deZpkfj;ksa dh lkSnkdkjh 'kfä 
?kV tkrh gS vkSj os gj csjkstxkjh nj ij fuEurj ekf=d osru ij gh jkth gks tkrs 
gSaA bls pj z esa ºzkl ds :i esa n'kkZ;k tkrk gSA  

bl çdkj] ekf=d osru] W] cgqcks/kd pj z ls lh/ks ¼vFkok] ldkjkRed :i ls½ tqM+k 
gksrk gSA  

2-3-2 ewY; fu/kkZj.k 

fiNys ikBka'k esa geus osru nj fu/kkZj.k ij ppkZ dhA vc] vkb,] bl ckr ij ppkZ 
djrs gSa fd QesaZ dhersa dSls r; djrh gSaA fdlh QeZ }kjk r; fdlh mRikn dh dher 
mldh mRiknu ykxr ij fuHkZj djrh gSA ykxr jkf'k;k¡] nwljh vksj]  fuos'k jkf'k;ksa 
vkSj mlds mRiknu Qyu }kjk n'kkZbZ xbZ mRiknu çkS|ksfxdh dh dher ij fuHkZj 
djrh gSA ,d lqxedkjh vo/kkj.kk Lo:i] pfy,] eku ysrs gSa fd Je dh ,d bdkbZ 
mRiknu dh ,d bdkbZ çLrqr djrh gS vFkkZr~ Je mRikndrk 1 ds cjkcj gSA vc 
mRiknu dh ,d vf/kd bdkbZ çLrqr djus dh ykxr vFkkZr~ lhekar ykxr ,d vf/kd 
Jfed fu;ksftr djus dh ykxr ds cjkcj gksxh tks fd dqN vkSj ugha osru nj gh gSA 
;fn mRikn cktkj iw.kZr% çfrLi/kkZRed jgk gksrk rks QeksaZ }kjk olwyh xbZ dhersa osru 
nj ds cjkcj gksrhaA cgjgky] ftal cktkj iw.kZr% çfrLi/kkZRed ugha gS ftldk vFkZ gS 
fd QesaZ ¼Je cktkj esa deZpkfj;ksa dh Hkk¡fr½ ewY;&xzghrk ugha cfYd ewY;&fu/kkZjd gSaA 
lkekU;r% ,slh ifjfLFkfr;ksa esa olwyh xbZ dhersa osru jkf'k;ksa ls dgha vf/kd gksrh gSa 
;k fQj dher osru ykxr ls dqN c<+ko fy, gksrh gSA ;fn ;g c<+ko μ ls bafxr 
fd;k tk, rks QeZ }kjk r; dher dks fuEuor~ n'kkZ;k tk ldrk gS& 

𝑃 = (1 + 𝜇 )𝑊           … (2.4) 

2-3-3 Je ckt+kj esa larqyu 

,sls ekeyksa esa tgk¡ Je vkSj ftal cktkj iw.kZr% çfrLi/kkZRed ugha gksrs] Je cktkj dh 
larqyu ogk¡ utj vkrh gS tgk¡ deZpkfj;ksa dh bPNkvksa dk vkSj QeksaZ dh bPNkvksa dk 
laxe gksrk gSA  

blds fy, ge osru fu/kkZj.k (WS) vkSj ewY; fu/kkZj.k (PS) uked nks oØ [khaprs gSaA 
buesa ls WS oØ iwoksZä lehdj.k ¼2-3½ ls vodfyr fd;k x;k gSA  
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lexz vkiwfrZ pfy,] eku ysrs gSa fd çR;kf'kr ewY; okLrfod ewY; ds cjkcj gh gS ¼,slk e/;kof/k 
vFkok nh?kkZof/k esa gksrk gS tks fd bdkbZ 3 esa Li"V fd;k tk,xk½A vc mä WS laca/k 
dks fuEuor~ fy[kk tk ldrk gS && 

lehdj.k ¼2-3½ ls gesa Kkr gS fd  

𝑊 = 𝑃  𝐹(𝑢, 𝑧) 

           (– , +) 

ekuk    𝑃 = 𝑃𝑒 

rc]    𝑊 = 𝑃. 𝐹(𝑢, 𝑧) 

vFkok]    = 𝐹(𝑢, 𝑧)                            … (2.5) 

lehdj.k ¼2-5½ tk okLrfod osru nj vkSj csjkstxkjh nj ds chp laca/k n'kkZrk gS] gh 
osru fu/kkZj.k lehdj.k dgykrk gSA  

nwljh vksj] PS lehdj.k iwoksZä lehdj.k ¼2-4½ ls vodfyr fd;k tkrk gSA ;g PS 
lehdj.k Åij okLrfod ml osru ds :i esa fy[ks lehdj.k ¼2-4½ ds leku gh gS tks 
QesaZ nsus dks bPNqd gSaA  

lehdj.k ¼2-4½ ls Kkr gksrk gS fd 𝑃 = (1 + 𝜇 )𝑊 

vFkok,   = (1 + 𝜇 ) 

vFkok,   =               … (2.6) 

mä WS vkSj PS lehdj.kksa dks ge vkjs[k ds ek/;e ls Hkh n'kkZ ldrs gSa ¼ns[ksa fp= 
2-3½A 

;gk¡  x  v{k ij csjkstxkjh nj vkSj y  v{k ij okLrfod osru ekik tkrk gSA ;gh WS 
oØ ,d v/kkseq[kh ço.k oØ ds :i esa tcfd PS oØ x v{k ds lekukarj ,d {kSfrt 
js[kk ds :i esa utj vkrk gSA blds fy, mÙkjnk;h dkj.k Li"V gSaA pw¡fd ekf=d 
osru] W] csjkstxkjh u] dk ,d çfrykse Qyu n'kkZrk gS] okLrfod osru]  ] csjkstxkjh 

ls foykse fHkUurk gh n'kkZ,xkA fdlh Hkh Kkr osru ¼W½ ds fy, gesa vusd okLrfod 
osru(𝑤 = 𝑊/𝑃) oØ çkIr gksrs gSa] c'krsZ P dk eku fn;k x;k gksA ;fn ge lehdj.k 
¼2-5½ ij utj Mkysa rks ik,¡xs fd çR;kf'kr ewY; vkSj cgqcks/kd pj z ds eku ij fuHkZj 
djrs gq, WS oØksa dh la[;k ,dkf/kd gks ldrh gSA  

pfy,] fdlh çR;kf'kr ewY; 𝑃  vkSj cgqcks/kd pj z ds vk/kkj ij ,d fof'k"V WS 

oØ ij fopkj djrs gSaA ;gk¡ 𝑃  vkSj z esa dksbZ Hkh òf)  WS dks nk,¡ f[kldk nsxhA 
blh çdkj] 𝑃  vkSj z esa dksbZ Hkh WS dks ck,¡ f[kldk nsxkA ;gha PS oØ {kSfrt 
utj vkrk gSA blh dkj.k PS oØ }kjk bafxr okLrfod osru]  , csjkstxkjh u ds 

Lrj ij fuHkZj ugha gSA  
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                       fp= 2-3% Je cktkj larqyu 

;kn j[ksa fd tgk¡ WS vkSj PS oØ ijLij çfrPNsn djrs gSa] Je cktkj larqyu esa 
gksrk gSA ;gk¡ /;ku ls ns[kus ij vki ik,¡xs fd WS oØ xSj&çfrLi/kkZRed cktkjksa esa 
Je ds vkiwfrZ oØ ds leku gh gksrk gSA ;g ckr vkidks vk'p;Zpfdr dj ldrh gS 
fd fp= 2-3 esa WS oØ v/kkseq[kh ço.k gS tcfd vkiwfrZ oØ Å/kZ~oeq[kh ço.kA /;ku nsa 
fd csjkstxkjh dk Lrj ge fp= 2-3 esa x v{k ij ekirs gSa – tc csjkstxkjh c<+rh gS rks 
jkstxkj dk Lrj ?kVrk gSA nwljh vksj] tc jkstxkj dk Lrj ?kVrk gS rks mRiknu dk 
Lrj Hkh ?kVrk gSA rnuqlkj gesa ,d v/kkseq[kh ço.k WS oØ çkIr gksrk gSA ;fn geus 
jkstxkj Lrj ¼csjkstxkjh ds foijhr½ x v{k ij ekik gksrk rks gesa ,d Å/kZ~oeq[kh ço.k 
WS oØ çkIr gksrk] tksfd Je ds vkiwfrZ oØ ds leku gh gksrk gSA blds vykok] PS 
oØ xSj&çfrLi/kkZRed n'kkvksa esa Je ds ek¡x oØ ds leku gh gksrk gSA larqyu 
okLrfod osru PS oØ }kjk bafxr   ds cjkcj gksrk gSA /;ku nsus dh ckr gS fd 

fp= 2-3 esa WS vkSj PS oØksa dk çfrPNsnu gesa Je cktkj esa csjkstxkjh dk larqyu 
Lrj crykrk gSA csjkstxkjh dh ;g lkE; nj] 𝑢  csjkstxkjh dh LokHkkfod nj Hkh dgh 
tkrh gSA csjkstxkjh dh ;g LokHkkfod nj gh U;wure csjkstxkjh nj gksrh gS tks fdlh 
vFkZO;oLFkk esa fofHkUu dkjdksa dh otg ls lkeus vkrh gSA ;s dkjd Je cy vkSj pkyw 
vkfFkZd ifjos'k dk çk/kkj lkfcr gks ldrs gSaA fdlh Hkh le;&fcanq ij dqN ,sls 
deZpkfj;ksa ls ikyk iM+ ldrk gS tks ,d QeZ NksM+dj nwljh esa tkus dh rS;kjh esa gksaA 
dqN deZpkjh ,sls Hkh gksaxs tks u;h çkS|ksfxdh vk tkus dh otg ls gVk fn, x, gksa 
vkSj os u;h ukSdjh dh ryk'k esa gksaA ;s deZpkjh vLFkkbZ :i ls csjkstxkj gksrs gSa] tks 
fd csjkstxkjh dh LokHkkfod nj ls mtkxj gks tkrk gSA  

cks/k iz'u 1 

1½   Li"V djsa fd fuEufyf[kr mnkgj.kksa esa lkE; okLrfod nj vkSj  
 csjkstxkjh fdl çdkj çHkkfor gksrs gSa & 
i½  ljdkj }kjk csjkstxkjh ykHk fn, tk jgs gksaA 
ii½ yksx vf/kdkf/kd la[;k esa Lojkstxkj esa yx jgs gksa vFkok   
 vukSipkfjd {ks= dh ukSdfj;ksa esa tk jgs gksaA 
iii½  ,dkf/kdkj&fojks/kh dkuwu 

un 
u 

WS 

E   1

1 + 𝜇
 

  𝑤

𝑝
 

PS 
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lexz vkiwfrZ  ...........................................................................................................................

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

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

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

2½  ,sls dkjdksa ij çdk'k Mkysa tks fdlh QeZ }kjk osru fu/kkZj.k dks çHkkfor djrs 
gksaA 

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

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

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

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

3½ fdlh viw.kZ :i ls çfrLi/kkZRed cktkj esa QesaZ dhersa dSls r; djrh gSa\ 

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

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

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

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

4½ Li"V djsa fd ijaijkxr vkiwfrZ oØ yacor~ D;ksa gksrk gSA

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

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

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

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

2-4 lexz vkiwfrZ oØ dk vodyu 

lexz vkiwfrZ laca/k dk vodyu WS vkSj PS laca/kksa dk ç;ksx dj cM+h ljyrk ls 
fd;k tk ldrk gSA lehdj.k ¼2-4½ ls geus tkuk fd 𝑃 = (1 + 𝜇 )𝑊 lkFk gh] 
lehdj.k¼2-3½ ls geus tkuk fd 𝑊 = 𝑃  𝐹(𝑢, 𝑧)A vr,o] ge,d u;k lehdj.k 
fuEufyf[kr :i esa fy[k ldrs gSa& 

𝑃 = (1 + 𝜇)𝑊 =  (1 + 𝜇)𝑃  𝐹(𝑢, 𝑧)              … (2.7) 

bl lehdj.k ¼2-7½ esa vki ns[ksaxs fd 𝑃𝑒 , 𝜇   vkSj 𝑧, eku fn, x, gSaA rnuqlkj] ewY; 
Lrj P vFkZO;oLFkk esa csjkstxkjh nj] 𝜇 ] ls foykser% lac) gSA ,slk blfy, gS fd 
ekf=d osru W pj 𝜇 dk ,d çfrykse Qyu gSA ;fn P pj 𝜇 ls foykser% lac) gS 
rks ;g mRiknu Lrj]Y] ls lh/ks lac) gksuk pkfg,A bls csjkstxkjh nj vkSj mRiknu 
Qyu dh ifjHkk"kk i<+dj le>k tk ldrk gSA  

csjkstxkjh nj] 𝑢 =  tgk¡ L Jecy gS vkSj N lexz jkstxkjA  

lkFk gh] mRiknu Qyu dks 𝑌 = 𝐴𝑁, ds :i esa fy[kk tk ldrk gS] tgk¡ A Je 
mRikndrk bafxr djrk gS vkSj N jkstxkj gSA  
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;kn djsa fd ge A = 1 ekudj pys Fks ¼ns[ksa ikBka'k 2-3-2½A vHkh ge blh vo/kkj.kk 
dks ysdj pysaxsA rnuqlkj] mRiknu Qyu 𝑌 = 𝑁 ds :i esa fy[kk tk ldrk gSA  

mi;qZä ifj.kkeksa] 𝑢 = = 1 −  vkSj 𝑌 = 𝑁, dks ysdj ge ,d u;k laca/k 

fuEuor~ fy[k ldrs gSa && 

𝑃 = 𝑃  (1 + 𝜇)𝐹(1 − , 𝑧)                           … (2.8) 

lehdj.k ¼2-8½ gh AS oØ dk lehdj.k gSA pw¡fd dher u ls foykser% lac) gS] ;g 
mRiknu Lrj Y ls lh/ks tqM+h gSA bl AS lehdj.k esa çkpy çR;kf'kr ewY; 𝑃 , ds 
Kkr Lrjksa] c<+ko μ vkSj cgqcks/kd pj z ij vk/kkfjr gSaA buesa ls çR;sd çkpy ls 
dher lh/kk laca/k j[krh gS vkSj bu çkpyksa esa dksbZ Hkh of̀) AS oØ dks Åij dh vksj 
f[kldk nsrh gSA bl AS oØ esa dksbZ Hkh f[kldko mRiknu ds çR;sd Lrj] Y] ds 
vuq:i ,d mPprj ewY; P dks bafxr djsxkA 

 

 

 

 

 

 

 
 

                            fp= 2-4% lexz vkiwfrZ oØ 

vkiwfrZ oØ dh ifjHkk’kk dk Lej.k djsa– ;g vkiwfrZr ek=k vkSj ewY; Lrj ds chp laca/k 
crykrh gSA fp= 2-4 esa oØ AS ,d ,slk lexz vkiwfrZ oØ gS tks Å/kZ~oeq[kh ço.k gSA 
;g n'kkZrk gS fd tc ewY; Lrj P c<+rk gS rks mRiknu Lrj Y Hkh c<+rk gSA fp= ;g 
Hkh n'kkZrk gS fd AS oØ fcanq B ls gksdj xqtjrk gS] tgk¡ mRiknu Lrj Y mRiknu ds 
LokHkkfod Lrj ¼ftls vFkZO;oLFkk dk laHkkfor mRiknu Hkh dgk tkrk gS½ ds cjkcj 
gksrk gS vkSj ewY; Lrj P  çR;kf'kr ewY; Lrj 𝑃  ds cjkcj gksrk gSA pfy,] blds fy, 
mÙkjnk;h dkj.kksa dks Li"V djrs gSaA  

mRiknu esa fdlh Hkh òf) dk vFkZ gksrk gS& jkstxkj esa òf)] N] vkSjcsjkstxkjh] u] esa 
ºzklA gesa Kkr gS fd tc u esa fxjkoV vkrh gS rks çfrLi/kkZRed Je cktkj esa 
vfHkHkkoh nj dh vis{kk de osru fu/kkZj.k ds dkj.k ekf=d osru ] W] esa c<+ksrjh gksrh 
gSA gesa ;g Hkh Kkr gS fd mPprj osru QeksaZ dks mPprj gh ewY; fu/kkZfjr djus dh 
vksj çòÙk djrk gS D;ksafd dksbZ Hkh dher ykxr jkf'k;ksa dk gh c<+ko n'kkZrh gSA 
bldk vFkZ gqvk fd tc mRiknu c<+rk gS rks dhersa Hkh c<+rh gSa] vkSj gesa ,d 
Å/kZ~oeq[kh ço.k AS oØ çkIr gksrk gSA  

d
he
r 

Lr
j]
 P

 
p 

= 
pe  

 

y = yn y 

WS 

B 

A
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lexz vkiwfrZ Je cktkj esa larqyu ls gesa Kkr gS fd tc dher çR;kf'kr ewY; ds cjkcj gksrk gS] 
;Fkk] 𝑃 = 𝑃 , rks csjkstxkjh dh larqyu nj csjkstxkjh dh LokHkkfod nj ij gh gksrh gS 
vFkkZRk 

𝑢 = 𝑢  mRiknu Qyu ds vuqlkj]  𝑢  ¼ftls csjkstxkjh rd ekuk tkrk gS½ vkSj 
mRiknu Lrj ds chp ,d vf}rh;rk vuq:irk gksrh gSA vr% csjkstxkjh 𝑢  dh 
LokHkkfod òf) nj LokHkkfod mRiknu 𝑌   ds vuq:i gh gksrk gSA ;g mRiknu dk ,slk 
Lrj gksrk gS tks dher ds çR;kf'kr ewY; ds cjkcj gksus ij vfHkHkkoh gksrk gSA 
rnuqlkj] gj AS oØ fdlh ,sls fcanq ls gksdj xqtjrk gS tgk¡ && 

𝑃 = 𝑃  vkSj   𝑌 = 𝑌    

 blds egRoiw.kZ fufgrkFkZ fuEuor~ gksrs gSa& 

 tc  𝑌 = 𝑌   rks  𝑃 = 𝑃  

 tc  𝑌 > 𝑌   rks  𝑃 > 𝑃  

 tc  𝑌 < 𝑌   rks  𝑃 < 𝑃                              ...(2.9) 
 

2-5  oØ dk f[kldko 

pfy,] ,d ckj fQj lehdj.k ¼2-8½ ij utj Mkyrs gSaA ;gk¡ lexz vkiwfrZ oØ vFkkZr~  

𝑃 = 𝑃  (1 + 𝜇)𝐹(1 −
𝑌

𝐿
, 𝑧) 

tSlk fd igys mYys[k fd;k x;k] P vkSj Y ds chp ,d ldkjkRed laca/k gksrk gSA 
pj P vkSj Y ds vykok] ,sls rhu dkjd vkSj gSa tks AS oØ dks çHkkfor djrs gSa] 
;Fkk]  

¼i½ çR;kf'kr ewY; 𝑃  

¼ii½ ewY;o`f) μ] rFkk 

¼iii½ cgqcks/kd pj z 

bu dkjdksa esa dksbZ Hkh ifjorZu AS oØ ds f[kldko dh vksj vxzlj djrk gSA vkb,] 
ns[ksa fd bu dkjdksa esa dksbZ ifjorZu AS oØ dks dSls çHkkfor djrk gSA - 

2-5-1 izR;kf”kr ewY; esa ifjorZu P   

ge ;g igys gh n'kkZ pqds gSa fd AS oØ çR;kf'kr ewY; P   vkSj mRiknu ds 
LokHkkfod  ls gksdj xqtjrk gSA eku yhft, fd çR;kf'kr ewY; es 𝑃  rd dksbZ òf) 
gksrh gSA bldk vFkZ gS fd QesaZ dherksa esa òf) dh çR;k'kk djrh gSa vkSj os orZeku 
ewY; ij vis{kk—r de ek=k esa vkiwfrZ dj nsaxhA blls AS oØ ckbZa vksj Åij  
f[kldsxk] tSlk fd fp= 2-5 esa n'kkZ;k x;k gSA ;g u;k AS oØ fp= es 𝐴𝑆′ ds :i 
esa n'kkZ;k x;k gSA blh çdkj] ;fn QesaZ dher esa fdlh fxjkoV dh vis{kk djrh gksa 
¼vFkkZr~ çR;kf'kr ewY; esa 𝑃   ls 𝑃 "  rd dh deh½ rks os Hkfo"; dh vis{kk orZeku esa 
dgha vf/kd vkiwfrZ djuk pkgsaxhA rnuqlkj] ckbZa vksj AS oØ esa ,d cfgeqZ[kh 
f[kldko ns[kus esa vk,xkA bl çdkj AS oØ AS2 dh vksj f[kldsxkA  
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           fp= 2-5% AS oØ esa f[kldko 

blls ge ;g Hkh ns[k ikrs gSa fd ;fn lexz ek¡x ¼AD½ vkSj lexz vkiwfrZ ¼AS½ oØ 
fdlh ,sls mRiknu Lrj ij çfrPNsn djrs gksa tks 𝑌  dh vis{kk uhps vFkok Åij gks rks 
blls AS oØ rc rd f[kldrk jgsxk tc rd fd og e/;kof/k esa 𝑌 rd u igq¡p 
tk,A pfy,] ,d mnkgj.k ysrs gSaA Åij lehdj.k ¼2-9½ esa fn, x, ifj.kkeksa ls gesa 
Kkr gS fd ;fn 𝑌 > 𝑌   rks 𝑃 > 𝑃 A 

 

 

 

 

 

 

 
fp= 2-6% izR;kf”kr ewY;  AS oØ 

,sls fdlh Hkh mnkgj.k dks ge fp= 2-6 dh lgk;rk ls le>saxsA ;gk¡  𝐴𝑆  oØ 
𝑃  = 𝑃  ds vk/kkj ij [khapk x;k Fkk vkSj bl dkj.k og 𝑃  vkSj 𝑌  ls gksdj xqtjrk 
gSA ;g vFkZO;oLFkk ,d vYikof/k larqyu ls 'kq: gksrh gS tgk¡ 𝐴𝑆  vkSj AD fcanqvksa 𝑌  

vkSj 𝑃 ij çfrPNsn djrs gSaA bldk vFkZ gS fd okLrfod ewY; P çR;kf'krewY; P   ls 
dgha vf/kd gSA dHkh u dHkh deZpkfj;ksa dks ;g ,glkl gks gh tk,xk fd os uqdlku 
esa gSa D;ksafd osru r; djrs le; mUgksaus P    ds cjkcj ,d fuEurj 𝑃  ij fopkj 
fd;k FkkA  

B’ 

P = Pe 

P = 

P 

         yn  
 

y 

B 

AS2 

AS1  
AS 

A 
P 

P 

         yn                 y1  
 

y 

A

AS I 

AS 
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lexz vkiwfrZ ;g cks/k gks tkus ij vc ;s deZpkjh dherksa laca/kh viuh çR;k'kkvksa dks la'kksf/kr djsaxs 
¼la'kks/ku dk le; vkSj mldh fof/k osru vuqca/k dh ç—fr ,oa çR;k'kk&fu/kkZj.k fof/k 
ij fuHkZj djrs gSa½A pfy,] eku ysrs gSa fd deZpkjh oxZ dherksa laca/kh çR;k'kk,¡ bl 
çdkj fu/kkZfjr djrk gS fd çR;kf'kr ewY; iwokZof/k ewY; ds cjkcj gksrk gS vFkkZr~ 
𝑃 =𝑃   vc fp= 2-6 ij okil vk,¡A tc deZpkfj;ksa dks ;g cks/k gksrk gS fd 
okLrfod ewY; 𝑃   çR;kf'kr ewY; 𝑃  ls vf/kd gS rks os viuh çR;k'kk,¡ Åij c<+krs 
gq, la'kksf/kr djrs gSa vkSj u;k çR;kf'kr ewY; 𝑃   gks tkrk gSA mPprj çR;kf'kr ewY;ksa 
dks ysdj os mPprj gh osru jkf'k;ksa dh ek¡x djrs gSa vkSj ifj.kker% QesaZ la'kksf/kr 
osrueku ij ewY;òf) ykxw dj nsrh gSaA bl çdkj gesa ,d u;k AS oØ çkIr gksrk gS 
tks mRiknu ds çR;sd Lrj ij mPprj ewY; n'kkZrk gSA ;g u;k AS oØ 𝐴𝑆1 u;s 
çR;kf'kr ewY; 𝑃   vkSj mRiknu ds LokHkkfod Lrj Yn ls gksdj xqtjrk gS] tks fd mä 
fp= esa fcanq A ls n'kkZ;k x;k gSA ;gha AS1 oØ 𝐴𝑆  oØ ds Åij vofLFkr gS ¼/;ku 
nsus dh ckr gS fd vFkZO;oLFkk vc Hkh e/;kof/k larqyu esa ugha vkbZ gSA cgjgky] bl 
ij foLr`r ppkZ vxyh bdkbZ esa dh tk,xh½A 

2-5-2  ewY;òf)  𝝁  vkSj cgqcks/kd pj  𝒛 esa ifjorZu 

pj 𝑧 z esa dksbZ Hkh òf) deZpkfj;ksa dks csjkstxkjh/jkstxkj ds çR;sd Lrj ij mPprj 
osru dh ek¡x djus ds fy, ço`Ùk djrh gS vkSj bl çdkj QesaZ mPprj osru jkf'k;ksa 
ij ewY;òf) ykxw dj nsrh gSaA pj 𝑧 z esa ;g òf) AS oØ esa Å/kZ~oeq[kh f[kldko ds 
:i esa n'kkZbZ tkrh gSA  

pj μ esa fdlh Hkh òf) dk vFkZ gksrk gS fd QesaZ ykxr jkf'k;ksa ls Åij dksbZ mPprj 
ewY;òf) ykxw dj nsrh gSa vkSj bl çdkj mRiknu ds çR;sd Lrj ds vuq:i dhersa 
mPprj gh jgrh gSaA ,d ckj fQj AS oØ ewY; o`f) esa Hkh òf) dh otg ls Åij 
dh vksj f[kldrk gSA  

2-6 vYikfo/k vkSj nh?kkZof/k lexz vkiwfrZ 

fiNys ikBka'k ds vuqlkj] vYikof/k lexz vkiwfrZ oØ (SRAS) mRiknu vkSj dherksa ds 
chp dksbZ lh/kk laca/k n'kkZrk ,d Å/kZ~oeq[kh ço.k oØ gksrk gSA çR;sd SRAS nh xbZ 
çR;kf'kr dherksa ds vk/kkj [khapk tkrk gSA e/;kof/k vkSj nh?kkZof/k esa] cgjgky] ewY; 
çR;k'kk,¡ cny ldrh gSa] ftlds QyLo:i SRAS esa f[kldko ns[kk tk,xkA çR;kf'kr 
dherksa esa fdlh Hkh ifjorZu ds lkFk gesa ,d u;k SRAS çkIr gksrk gS tks u;s 
çR;kf'kr ewY; vkSj mRiknu ds LokHkkfod Lrj ls gksdj xqtjrk gSA nh?kkZof/k vkiwfrZ 
oØ ¼LRAS½ vodfyr djus ds fy, 𝑌   ls gksdj xqtjus okys fofHkUu SRAS ds 
fcanqvksa dks feyk;k tk ldrk gSA nh?kkZof/k esa vkxr dhersa Bhd mRiknu dherksa dh 
nj ij gh cnyrh gSaA vr% lexz vkiwfrZ oØ vuqyEc gks tkrk gSA nh?kkZof/k esa 
okLrfod mRiknu LokHkkfod vFkok laHkkfor mRiknu ds cjkcj gh gksrk gSA bl ckr 
dks fp= 2-7 ls tk¡pk tk ldrk gS fd LRAS ,d 'kh"kZ js[kk gS] tgk¡ fofHkUu dherksa 
ds fy, mRiknu 𝑌    ij r; gS tcfd çR;sd dher çR;kf'kr ewY; ds cjkcj gS vFkkZRk 
                                       𝑃 = 𝑃𝑒A 

laHkkfor mRiknu dk Lrj dkykarj esa cnyrk gSA vkb,] laHkkfor mRiknu esa ,sls 
ifjorZuksa ds dkj.k irk djsaA /;ku nsa fd ;fn Jfed la[;k] iw¡th HkaMkj] çk—frd 
lalk/ku jkf'k] vFkok çkS|ksfxdh dh voLFkk esa dksbZ ifjorZu gksrk gS rks laHkkfor 
mRiknu cnyrk gSA rnuqlkj] lao`f) ds nks lzksr gksrs gSa & ¼i½ fuos'k òf)] vkSj ¼ ii½ 
çkS|ksfxdh; çxfrA 
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fp= 2-7% nh/kkZof/k AS oØ 

vFkZO;oLFkk esa lalk/ku lap; gksrk gS rks dkykarj esa laHkkfor thMhih esa btkQk gksrk 
gSA vc igys ls vf/kd e'khusa] vf/kd Hkou] vf/kd dPpk eky] vkfn gksrs gSaA bl 
çdkj ds fuos'k vFkZO;oLFkk dh mRiknu {kerk dks c<+kus esa ennxkj fl) gksrs gSaA 
nwljk lzksr] ;Fkk çkS|ksfxdh; çxfr] dkykarj esa gh lkdkj gksrk gSA vkius ns[kk gh 
gksxk fd foxr o"kksaZ esa vf/kdkf/kd 'kfä'kkyh daI;wVj vkSj eksckby vkfo"—r gksdj 
lkeus vk,A çkS|ksfxdh esa ,slh mUufr vf/kdka'k {ks=ksa esa fn[kkbZ ns jgh gSA çkS|ksfxdh; 
çxfr mRikndrk vFkok n{krk esa o`f) dh vksj vxzlj djrh gSA bldk vFkZ ;g gS fd 
vc ge mRiknu ds mlh Lrj ij igys ls vf/kd mRiknu dj ldrs gSaA  

bl çdkj] dkykarj esa LRAS oØ nk,¡ f[kldrk gSA /;ku nsus dh ckr gS fd laHkkfor 
mRiknu Lrj esa gksus okys ifjorZu ewY; Lrj ij fuHkZj ugha djrsA  

2-7 e/;kof/k esa AS oØ 

e/;kof/k ,d ,slh le;kof/k gksrh gS ftl nkSjku vFkZO;oLFkk vius LFkkbZ fuos'k ¼ekuk] 
iw¡th½ dks vius nh?kkZof/k Lrj ij leaftr djrh gSA lef"V vFkZ'kkL= esa] ge ekudj 
py ldrs gSa fd yxHkx 5 ls ysdj 10 o"kZ dh vof/k e/;kof/k dh Js.kh esa vkrh gSA 
Åij geus tkuk fd AS oØ nh?kkZof/k esa Å/kZ~oLFk ¼ijaijkxr½ gksrk gS vkSj vYikof/k esa 
{kSfrt ¼dsfUt;u½A bu nksuksa oØksa ds dqN chp dh&lh fLFkfr e/;kof/k esa ns[kh tkrh 
gS] tcfd AS oØ Å/kZ~oeq[kh ço.k ns[kk tkrk gSA  

vkb,] e/;kof/k xfrfoKku dks le>saA ;fn QeksaZ ds le{k muds eky o lsokvksa dh 
Å¡ph ek¡x gksrh gS rks os vYikof/k esa vf/kd mRiknu nsdj çfrfØ;k nsrh gSaA pw¡fd vc 
lexz mRiknu fujarj c<+us yxrk gS] QesaZ vkSj vFkZO;oLFkk viuh iw.kZ {kerk ds fudV 
vk tkrh gSaA ,slk laHko ugha gS fd lexz vFkZO;oLFkk ;dk;d mRiknu ds iw.kZ fu;kstu 
Lrj ij igq¡p tk,A tc lexz ek¡x c<+rh gS rks QesaZ çfrfØ;k Lo:i vkjaHk esa mRiknu 
c<+k nsrh gSaA pw¡fd lexz ek¡x vkxs Hkh c<+rh gh jgrh gS] QesaZ dhersa c<+kuk 'kq: dj 
nsaxhA QesaZ vius iw.kZ {kerk fuck/kksa rd Hkh igq¡pus yxrh gSa] os vYikof/k esa viuk 
mRiknu ugha c<+k ikrh gSaA  

 𝑃 = 𝑃  

𝑃 = 𝑃  
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y                  
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mRiknu 
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lexz vkiwfrZ tSlk fd O;f"V vFkZ'kkL= ls vkidks Kkr gh gS] iw¡th ,oa 'kh"kZ çca/ku tSls dqN fuos'k 
vYikof/k esa gh r; fd, tkrs gSaA dqN QesaZ ,oa m|ksx nwljksa ls igys gh viuh 
vf/kdre mRiknu {kerk ij igq¡p tkrs gSa; blfy, AS oØ esa dksbZ O;kdqapu ugha 
fn[kkbZ nsxkA lkFk gh] csjkstxkjh dh nj esa Hkh dksbZ fxjkoV ugha ntZ ugha gksxh D;ksafd 
vFkZO;oLFkk iw.kZ {kerk Lrj ij tk jgh gSA mRiknu ds fdlh Lrj ¼Y*½ ij QeksaZ ds 
fy, vkSj vf/kd foLrkj oLrqr% vlaHko gks tkrk gS D;ksafd mRiknu ds lHkh dkjd 
iw.kZr% miHkqä gksrs gSaA mRiknu ds ,sls Lrj ij] ewY; Lrj tks pkgs gks] mRiknu vkSj 
vf/kd ugha c<+ ldrkA 

fp= 2-8 esa] geus Å/kZ~oeq[kh ço.k AS oØ n'kkZ;k gSA bl oØ ds [kaM A ls B rd 
dqN vf/kd lery Hkkx utj vkrk gS ¼dsfUt;u {ks=½] tcfd [kaM C ls D rd dqN 
vf/kd <kyw Hkkx fn[kkbZ iM+rk gS ¼ijaijkxr {ks=½A vki ns[ksaxs fd bl fp= esa rhuksa 
le;kof/k;k¡ ¼vYikof/k] e/;kof/k vkSj nh?kkZof/k½ lkjc) gSaA bl AS oØ esa of.kZr 
vfHky{k.k fuEuor~ gSa% fcanq B ds utnhd rd vYikof/k gS; fcanq B ls ysdj fcanq C 

rd e/;kof/k ¼e/;orhZ {ks=½ gS; vkSj fcanq C ls vkxs nh?kkZof/k gS ¼mRiknu Y*½A O;kikj 
eanh ds nkSjku vFkZO;oLFkk AS oØ ds lery Hkkx ij lfØ; jgrh gS ¼dsfUt;u        
–f"Vdks.k½A fdlh vFkZO;oLFkk dk vf/kdre mRiknu gS Y*] ;Fkk iw.kZ fu;kstu mRiknu 
¼ijaijkxr –f"Vdks.k½A   

 

 

 

 

 

 

 

                               

                         fp= 2-8% e/;kof/k lexz vkiwfrZ oØ 

{kSfrt AS oØ dh dsfUt;u voLFkk vkSj Å/kZ~oLFk AS oØ dh ijaijkxr voLFkk 
viokn gSaA lkekU; ifjfLFkfr;ksa esa AS oØ Å/kZ~oeq[kh ço.k gksrk gSA vr,o] vf/kd 
fo'ys"k.k ds fy, ge e/;kof/k AS oØ ij fopkj djrs gSaA  

2-7-1  e/;kfo/k lexz vkiwfrZ oØ dh izo.krk 

leLr ewY; Lrj esa ifjorZuksa ij vkxr ewY;ksa dh çfrfØ;k gh ijaijkxr vkSj dsfUt;u 
vo/kkj.kkvksa ds chp varj dk vk/kkj gksrk gSA ijaijkxr vFkZ'kkfL=;ksa ds vuqlkj] ewY; 
ifjorZu iw.kZr% çR;kf'kr gksrk gSA bldk vFkZ gS fd mRikndksa vkSj ifjokjksa dh vis{kk,¡ 
iwjh gksrh gSaA mnkgj.k ds fy,] ;fn mRiknd vis{kk djrs gSa fd vkus okys lky esa 
dhersa 10 çfr'kr rd c<+saxh rks dhersa okdbZ Bhd 10 çfr'kr rd c<+rh gSa ¼u rks 10 
çfr'kr ls Åij] u gh 10 çfr'kr ls uhps½A 

dsfUt;u –f"Vdks.k] cgjgky] ;g bafxr djrk gS fd ewY; Lrj esa dksbZ Hkh of̀) lnk 
iw.kZ çR;kf'kr ugha gksrhA vkxr ewY;ksa esa ifjorZuksa vkSj mRiknu ewY;ksa esa ifjorZuksa ds 

vk; vkSj mRiknu Y* 

D 

C 

A B 

0 

dher Lrj 
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chp dqN le; iru ns[kk tkrk gSA nwljs 'kCnksa esa] osru nj vuqnkj gksrh gSA blds 
fy, vusd dkj.k mÙkjnk;h gksrs gSa] 

tSls&¼i½ ukfed osru ifjorZu'khy vkfFkZd n'kkvksa ds çfr /khes leaftr gksrs gSaA bldk 
dkj.k Jfedksa vkSj QeksaZ ds chp ^nh?kkZof/k lafonk,¡̂  ekuh tk ldrh gSaA lafonk ds Hkkx 
Lo:i] çk;% osru nj igys gh r; dj yh tkrh gSA  

¼ii½ QeksaZ dks leatu ewY;ksa ds fy, lHkh ykxr jkf'k;k¡ mixr djuh iM+rh gSaA pfy,] 
,d jsLrjk¡ dk mnkgj.k ysrs gSaA cktkj esa lfCt;ksa ds nke vk, fnu c<+rs&?kVrs jgrs 
gSa; ijarq jsLrjk¡ ekfyd vius eSU;w dkMZ esa O;atuksa ds nke ogh n'kkZrs gSaA ;fn os 
O;atuksa ds nke lfCt;ksa ds nkeksa ds vuqlkj cnyuk pkgsaxs rks mUgsa vius eSU;w dkMZ 
tYnh&tYnh Niokus iM+saxsA bu eSU;w dkMksaZ dh NikbZ vkSj forj.k ykxr muds ykHk 
dk cM+k fgLlk gte dj tk,xh! ,d blh çdkj dh fLFkfr vU; QeksaZ ds le{k vkrh 
gS vkSj os viuh dhersa rc rd ugha cnyrs tc rd fd vFkZO;oLFkk esa Hkko laca/kh 
#>ku Li"V vkSj egRoiw.kZ u gksA dsfUt;u vFkZ'kkL=h bl dkj.k dks ^eSU;w dkWLV^ dh 
laKk nsrs gSaA  

¼iii½ xzkgd tks oLrq,¡ vkSj lsok,¡ Ø; djrs gSa os muds dqN nkeksa ds vH;Lr gksrs gSaA 
os dherksa dks mlh Lrj ij ns[kuk ilan djrs gSa vkSj ewY; o`f) dk fojks/k djrs gSaA 
O;kikj esa viuk LFkku vkSj xzkgdksa esa viuh lk[k cuk, j[kus ds fy, QesaZ dhersa 
ckjackj ugha c<+krhaA bl çdkj] dhersa dkykarj esa /khes&/khes gh cnyrh gSaA vr,o] 
lexz vkiwfrZ oØ Å/kZ~oeq[kh ço.krk n'kkZrk gSA ¼ns[ksa fp= 2-9½A 

 

 

 

 

 

 
fp= 2-9% e/;kof/k lexz vkiwfrZ oØ 

2-7-1 e/;kof/k lexz vkiwfrZ esa f[kldko 

vc vki tku pqds gSa fd AS oØ vFkZO;oLFkk esa çLrqr mRiknu vkSj ewY; Lrj ds 
chp laca/k dh O;k[;k djrk gSA rnuqlkj] dherksa esa dksbZ Hkh ifjorZu AS oØ ds ,d 
Nksj ls nwljs Nksj rd lapyu esa ifj.kr gksxkA dherksa ds vykok] ,sls vusd dkjd gSa 
tks lexz mRiknu dks çHkkfor djrs gSaA tc ge AS oØ [khaprs gSa rks ge ;g ekudj 
pyrs gSa fd vU; dkjd fLFkj jgsaxsA bl çdkj] bu dkjdksa esa dksbZ Hkh ifjorZu AS 
oØ dks f[kldk nsrk gSA vkb,] bu dkjdksa dks igpkusaA 

oS;fäd QeZ ds fu.kZ; dks çHkkfor djus okyh dksbZ Hkh pht ¼oLrq dh dher ds 
vykok½ vYikof/k esa lexz vkiwfrZ oØ dks f[kldk ldrk gSA  

AS 

vk; vkSj mRiknu 0 

dher Lrj 
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lexz vkiwfrZ rnuqlkj] AS oØ dks f[kldkus okys vusd dkjd gksrs gSa] ;Fkk& vkiwfrZ ç?kkr] 
vkfFkZd laof̀)] xfrghurk] lkoZtfud uhfr] vkSj çk—frd vkink,¡A vkb,] bu dkjdksa 
ij dqN foLrkj ls ppkZ djsaA  

vkxr ewY;% ;fn vkxr ewY; fxjrs gSa rks mRiknu ykxr Hkh ?kV tkrh gSA  

bldk vFkZ gS fd QesaZ çnÙk ctV esa dgha vf/kd mRiknu ns ldrh gSaA rnuqlkj] AS 
oØ esa nkfgus f[kldko ns[kk tkrk gSA bl çdkj dk f[kldko fp= 2-10 ds [kaM ¼b½ 
esa n'kkZ;k x;k gSA blh çdkj] ;fn vkxr ewY;ksa esa dksbZ òf) gksrh gS rks mRiknu 
ykxr esa Hkh òf) ns[kh tk,xhA 

;gk¡ AS oØ ckbZa vksj f[kldsxk] tSlk fd fp= 2-10 ds [kaM ¼a½ esa n'kkZ;k x;k gSA 
vkxr ewY;ksa esa mrkj&p<+ko ,d lkekU; –';?kVuk gSA dPps rsy dh dherksa esa 
vkof/kd òf);k¡ vkius ns[kh gh gksaxh] tks Hkkjrh; vFkZO;oLFkk dks xgjs çHkkfor djrk 
gSA çkS|ksfxdh; çxfr% ikBka'k 2-6 esa geus AS oØ ij çkS|ksfxdh; çxfr ds çHkko ds 
fo"k; esa ppkZ dhA çkS|ksfxdh esa mUufr QeksaZ dh mRikndrk c<+k nsrh gSA çkS|ksfxdh; 
çxfr ds QyLo:i AS oØ nk,¡ f[kld tkrk gS ¼ns[ksa fp= 2-10 dk [kaM ¼b½A 
lkoZtfud uhfr % ljdkj QeksaZ dks çksRlkgu çnku djrh gS rkfd vkfFkZd lao`f) esa 
xfr vk ldsA 

;s çksRlkgu QeksaZ ds fy, dj dVkSfr;ksa vFkok vk/kkfjd lajpuk fuekZ.k ¼tSls lM+dsa] 
fo|qr vkiwfrZ] lapkj] vkfn½ ij mPprj jktdh; O;; ds :i esa gks ldrs gSaA ,sls 
çksRlkgu QeksaZ dh mRiknu ykxr ?kVkrs gSa] ftlds ifj.kkeLo:i AS oØ nk,¡ f[kld 
tkrk gSA blds foijhr] ;fn ljdkjh uhfr;k¡ mRiknu ykxr c<+kus okyh gksa ¼tSls 
dBksjrj i;kZoj.k laca/kh ekud] dj nj esa òf)] vk/kkfjd lajpuk ij lkoZtfud O;; 
esa deh½ rks AS oØ esa ckbZa vksj f[kldko ns[kk tkrk gSA vki ns[ksaxs fd ikfjokfjd 
vk; ij dj nj esa ifjorZu AD oØ dks çHkkfor djrs gSa] u fd AS oØ dksA -  

 

 

 

 

 

 

 

                 

                          [kaM ¼a½                         [kaM ¼b½ 

                       fp= 2-10% e/;kof/k lexz vkiwfrZ oØ esa f[kldko 

¼iv½ O;kikj eanh% O;kikj pØ AS oØ dks çHkkfor djrs gSaA eanh NkbZ gksus ij 
eky&lwfp;ksa dk tekoM+k ns[kk tkrk gS vkSj QesaZ Hkfo"; ds çfr fujk'k fn[kkbZ nsrh gSaA 
eky o lsokvksa dh ek¡x Hkh vf/kd ugha utj vkrhA ,slh ifjfLFkfr;ksa esa AS oØ ck,¡ 
f[kld tkrk gS ¼tSlk fd fp= 2-10 ds  [kaM ¼a½ esa n'kkZ;k x;k gS½A blds foijhr] 
fdlh O;kikj pØ ds foLrkj lksiku esa] QesaZ viuh O;kikj lafØ;kvksa esa vk'kkoknh gksrh 

AS2 
AS1 

vk; ,oa mRiknu 0 

dher Lrj 

AS1 
AS2 

vk; ,oa mRiknu 0 

dher Lrj 



 

42 
 

lexz ekax ,oa 
lexz vkiwfrZ 
 

gSaA bl nkSj esa AS oØ nk,¡ f[kldrk gS ¼tSlk fd fp= 2-10 ds [kaM ¼b½ esa n'kkZ;k 
x;k gS½A 

¼v½ çk—frd vkink,¡% vFkZO;oLFkkvksa ij çk;% ck<+] lw[kk] Hkwdai vkfn    

çk—frd vkinkvksa dk [krjk eaMjk;k djrk gSA ,slh vkink,¡ mRiknu ij çfrdwy 
çHkko Mkyrh gSa vkSj AS oØ dks ck,¡ f[kldk nsrh gSaA  

cks/k iz'u 1 

1½   Li"V djsa fd 𝑃  esa ifjorZu ds dkj.k AS oØ esa f[kldko D;ksa gksrk  gSA 
 ......................................................................................................................

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

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

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

2½ e/;kof/k lexz vkiwfrZ oØ dh Å/kZ~oeq[kh ço.krk gsrq dkj.k nhft,A 

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

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

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

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

3½ ,sls dkjd Li"V djsa tks lexz vkiwfrZ oØ esa fdlh nk,¡ f[kldko esa ifj.kr 
gksrs gksa ¼leqfpr vkjs[k dk ç;ksx djsa½A 

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

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

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

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

2-8 lkj&la{ksi  

bl bdkbZ esa geus ns[kk fd oØ dh vk—fr fdl çdkj Je cktkj dh n'kkvksa ij 
fuHkZj djrh gSA çfrLi/khZ Jfed vkSj ftal cktkjksa ls de okyh ifjfLFkfr;ksa ds v/khu 
AS oØ dk Åij dh vksj <ky mRiknu vkSj ewY; Lrj ds chp ,d ldkjkRed laca/k 
n'kkZrk gSA dherksa laca/kh çR;k'kkvksa esa dksbZ Hkh cnyko AS oØ dks f[kldk nsrk gS] 
tks fd nh?kkZof/k esa ,d yacor~ AS oØ nsrk gSA bl AS oØ ij dqN pjksa ds çHkko ij 
Hkh geus ppkZ dhA  

2-9 cks/k iz'uksa ds mRrj vFkok ladsr 

cks/k iz'u 1 

1½ ¼i½ blls z esa of̀) gksrh gS vkSj WS nk,¡ f[kld tkrk gSA okLrfod osru ogh 
 jgrk gS tcfd csjkstxkjh c<+rh gSA okLrfod osru PS oØ ls bafxr fd;k 
 tkrk gSA vc deZpkjh ;g osru csjkstxkjh dh fdlh Å¡ph nj ij gh Lohdkj 
 djsaxsaA 
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lexz vkiwfrZ   ¼ii½  tc z esa ºzkl gksrk gS rks WS ck,¡ f[kld tkrk gSA  

  ¼iii½ ewY;of̀) ?kV tkrh gS ftlls PS oØ esa Å/kZ~oeq[kh f[kldko vkrk gSA  

 okLrfod osru c<+rk gS vkSj csjkstxkjh ?kVrh gSA 

cks/k iz'u 2 

1) ikBka'k 2-5-1 i<+sa vkSj mÙkj nsaA  
2) Å/kZ~oeq[kh ço.k AS oØ gsrq dkj.k gSa &  

   ¼i½ ekf=d osru ifjorZu'khy vkfFkZd n'kkvksa ds çfr leaftr gksus ds çfr lqLr 
 gksa; ¼ii½ QeksaZ dks dhersa leaftr djus ds fy, ykxr mixr djuh iM+rh gS] 
 ftUgsa eSU;w dkWLV~l dgk tkrk gS; vkSj ¼iii½ lkekftd vkn'kZ vkSj fu"i{krk ds 
 fopkj ls QesaZ dhersa ckj&ckj ugha cnyrhaA  

3) ,sls vusd dkjd gSa tks lexz vkiwfrZ dks çHkkfor djrs gSa vkSj AS oØ esa f[kldko 
ys vkrs gSaA bUgsa vkiwfrZ vk?kkr] lkoZtfud uhfr] O;kikj pØ] çk—frd vkink] 
vkfn ds :i esa fxuk;k tk ldrk gSA ,slh fLFkfr;ksa dks igpkusa tks AS oØ dks 
nk,¡ f[kldk ldrh gSaA foLr̀r fooj.k ds fy, ikBka'k 2-7-2 i<+saA  

 



 

bdkbZ 3 larqyu mRiknu vkSj dhersa  
 

bdkbZ dh :ijs[kk  

3-0  mís';  

3-1  fo"k; ços'k  

3-2  larqyu mRiknu vkSj dhersa % vYikof/k vkSj e/;kof/k 
  3-2-1 vYikof/k esa larqyu 

  3-2-2 vYikof/k ls e/;kof/k 

3-3  ek¡x vk?kkr  
 3-3-1 foLrkjdkjh ekSfæd uhfr 

 3-3-2 foLrkjdkjh ekSfæd uhfr vkSj ;qfä;qä çR;k'kk,¡  

 3-3-3 foLrkjdkjh jktdks"kh; uhfr 

3-4  vkiwfrZ vk?kkr  
 3-4-1 PS oØ dk f[kldko  

 3-4-2 WS oØ dk f[kldko 

3-5  lkj&la{ksi  

3-6  cks/k ç'uksa ds mÙkj vFkok ladsr  

3-0 mís';  

çLrqr bdkbZ dks i<+us ds ckn vki bl fLFkfr esa gksaxs fd& 

 lexz vkiwfrZ o lexz ek¡x vFkkZr~ AS-AD oØksa dk ç;ksx dj ldsa( 
 ns[k ldsa fd mä oØksa esa f[kldko ds dkj.k mRiknu o dhersa dSls çHkkfor gksrh 

gSa( rFkk  
 le> ldsa fd dksbZ Hkh ljdkjh uhfr e/;kof/k esa mRiknu dks çHkkfor ugha dj 

ldrh gSA  
 

3-1 fo"k; ços'k  

fiNyh dqN bdkb;ksa esa geus AD  vkSj AS oØ vodfyr fd, FksA bl bdkbZ esa ge 
mUgsa ,d lkFk j[ksaxs vkSj vYikof/k ds lkFk&lkFk e/;kof/k esa Hkh lkE; mRiknu vkSj 
dherksa ij ek¡x ,oa vkiwfrZ vk?kkrksa dk çHkko ns[ksaxsA  

ge usiF; esa gksus okyh ?kVukvksa ij Hkh utj Mkysaxs vkSj le>saxs fd C;kt nj o 
fuos'k O;; ds lkFk D;k gksrk gSA lkFk gh] Je cktkj ds ek/;e ls ge okLrfod osru 
ij mudk çHkko ns[ksaxsA  

3-2 larqyu mRiknu vkSj dhersa % vYikof/k vkSj e/;kof/k  

vkb,] lexz ek¡x ds lehdj.k dk Lej.k djsa tks fd fuEuor~ Fkk & 
 

 𝑌 = 𝛾𝐴 + 𝛽   vFkok 𝑃 =                                                      … (3.1) 

                                                             
 lqJh vpZuk vxzoky] lgk;d izk/;kid] fgUnw dkWyst] fnYyh fo”ofo|ky;  
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larqyu mRiknu  
vkSj dhersa 

tgk¡ 𝛾 =   vkSj  𝛽 = 𝛾    

;gk¡ A jktdks"kh;&uhfr çkpy gS( γ jktdks"kh;&uhfr xq.kd gS( 𝑀
𝑃  okLrfod eqæk 

vkiwfrZ gS vkSj β ekSfæd&uhfr xq.kd gSA 

vc ;kn djsa fd foLrkjdkjh uhfr;k¡] jktdks"kh; vkSj ekSfæd nksuksa] AD oØ dks nk,¡ 
¼vFkok Åij dh vksj½ f[kldk nsrh gSa tcfd ladqpudkjh uhfr;k¡ AD oØ dks ck,¡ 
¼vFkok uhps dh vksj½ f[kldkus yxrh gSaA bu uhfrxr ifjorZuksa ds vykok] AD oØ 
Lok;Ùk O;; A esa fdlh cnyko dh otg ls Hkh f[kld ldrk gSA  

lexz ek¡x ds fdlh Hkh ?kVd esa fdlh ifjorZu ds dkj.k AD oØ esa f[kldko dks 
ek¡x vk?kkr Hkh dgk tkrk gSA  

nwljh vksj] AS oØ dks fuEuor~ vfHkO;ä fd;k tk ldrk gS & 

𝑃 = 𝑃  (1 + 𝜇)𝐹(1 − , 𝑧)                                                                          … (3.2) 

gj AS oØ dks çR;kf'kr ewY; ds Kkr Lrjksa 𝑃   ¼çR;k'kkvksa ij vkxs vkSj ppkZ ge 
bdkbZ 4 o 5 esa djsaxs½] ewY;òf) μ vkSj cgqvFkhZ; pj  z ds vk/kkj ij [khapk tkrk gSA 
bu çkpyksa esa ls fdlh ,d esa Hkh ifjorZu AS oØ ds f[kldko esa ifj.kr gksrk gSA 
pj μ vFkok z esa fdlh ifjorZu ds dkj.k bl AS oØ dk f[kldko vkiwfrZ vk?kkr 
dgykrk gSA geus ;g Hkh ns[kk gS fd gj AS oØ ,d ,sls fcanq ls gksdj xqtjrk gS 
tgk¡ 𝑃 = 𝑃   vkSj 𝑌 = 𝑌  A mi;qZä ls ge fuEufyf[kr fu"d"kZ fudky ldrs gSa & 

 tc 𝑌 = 𝑌   rc  𝑃 = 𝑃  

 tc 𝑌 > 𝑌   rc  𝑃 > 𝑃  

 tc 𝑌 < 𝑌   rc  𝑃 < 𝑃  
 

3-2-1 vYikof/k esa larqyu  

 

 

 

 

 

 

 

 

 

 

 

fp= 3-1% vYikof/k esa larqyu 

𝑃 = 𝑃  E 

P 

         y0 =  yn  y 

AS 0 

AD 0 
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lexz ekax ,oa 
lexz vkiwfrZ 

;gk¡ Åij fn, x, fp= 3-1 esa lexz ek¡x oØ AD0 gS vkSj lexz vkiwfrZ oØ AS0 gSA 
;s AD vkSj AS oØ fcanq E ij çfrPNsnu dj lkE; mRiknu 𝑌   vkSj lkE; ewY; Lrj 
𝑃   n'kkZrs gSaA  

ekuk mRiknu 𝑌  mRiknu dh LokHkkfod nj  𝑌   ds cjkcj gh gSA ;kn djsa fd ;fn 
𝑌 = 𝑌   rks 𝑃 = 𝑃 A bldk vFkZ gS fd 𝑃    çR;kf'kr ewY; Hkh gS vFkkZr~ og 𝑃   ds 
cjkcj gSA ;gk¡ ;g AD oØ jktdks"kh;&uhfr çkpy A vkSj ekSfæd uhfr M ds Kkr 
ekuksa ds vuqlkj [khapk x;k gSA fcanq E ij eky cktkj] foÙk cktkj vkSj Je cktkj 
rhuksa larqyu esa gSaA ,slk blfy, gS fd fcanq E fn, x, AD vkSj AS nksuksa oØksa ij 
vofLFkr gSA cgjgky] vYikof/k esa AD vkSj AS oØksa ds çfrPNsnu dh ,slh dksbZ otg 
ugha gksrh ftlds QyLo:i ,slk lkE; mRiknu lkeus vk, tks mRiknu dh LokHkkfod 
nj ds cjkcj gksA lkE; mRiknu] mRiknu dh LokHkkfod nj ls de vFkok mlls 
vf/kd gks ldrk gSA lkE; mRiknu AD vkSj AS oØksa dh fLFkfr ij vkfJr gksrk gS] 
tks fd fQj ekSfæd ,oa jktdks"kh; uhfr;ksa ds lkFk&lkFk ewY;òf) μ vkSj cgqvFkhZ; pj  
z ij Hkh fuHkZj gks tkrk gSA  

3-2-2 vYikof/k ls e/;kof/k  

vkb,] vc ge vYikof/k ls e/;kof/k dh vksj f[kldus dh ifjorZu'khyrk dks le>rs 
gSa ¼ns[ksa fp= 3-2½A loZçFke lexz vkiwfrZ oØ AS0 vkSj lexz ek¡x oØ AD0 dks ysrs 
gSaA ;gk¡ ewY; Lrj P0 ij gS tks fd çR;kf'kr ewY; ¼Pe½ Hkh gS] vkSj lkE; mRiknu Y1 
gS tks fd mRiknu dh LokHkkfod nj ls Åij gSA  

 

 

 

 

 

 

 

 

 

 

 

 

 

fp= 3-2% e/;kof/k esa larqyu 

;gh og vYikof/k larqyu gS ftl ij geus fiNys ikBka'k esa ppkZ dhA cgjgky] gesa 
Kkr gS fd tc 𝑌 > 𝑌    rks 𝑃 > 𝑃   gksxkA fp= 3-2 esa  𝐴𝑆   oØ 𝑃  = 𝑃   ds vk/kkj 
ij [khapk x;k Fkk] ftlds dkj.k og 𝑃   vkSj 𝑌   ls gksdj xqtjrk gS ¼/;ku nsa fd ;g 
lkE; dher ugha gS½A  

AS0 (Pe =P0) 

              y2    y1  

AS1 (Pe =P1) 

a E 
F 

G 

𝑃  

E’’ 

ewY;     
P 

  y0 = yn  mRiknu -y 

AS2 (Pe =P2) 

AD 0 

𝑃  

𝑃  

AS3 (Pe =P3) 

𝑃  
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larqyu mRiknu  
vkSj dhersa 

;g vFkZO;oLFkk viuh 'kq#vkr ,d vYikof/k larqyu ls djrh gS] tgk¡ 𝐴𝑆   vkSj AD 

fcanq 𝑌  vkSj 𝑃   çfrPNsnu n'kkZrs gSaA bldk vFkZ gS fd okLrfod ewY; P1 çR;kf'kr 
ewY; 𝑃 = 𝑃  ls vf/kd gSA  

dHkh u dHkh Jfedksa ;g cks/k vo'; gksxk fd mudk ;FkkFkZ okLrfod osru çR;kf'kr 
okLrfod osru ls de gS D;ksafd os etnwjh r; djrs le; ,d fuEurj 𝑃   dks 𝑃   ds 
cjkcj ekudj pys FksA bl cks/k ds lkFk vc os dherksa ds fo"k; esa viuh çR;k'kkvksa 
dks la'kksf/kr djsaxs ¼la'kks/ku dk le; vkSj fof/k osru lafonk dh ç—fr vkSj çR;k'kk 
djus dh fof/k ij fuHkZj djsaxs½A 

pfy,] eku ysrs gSa fd Jfed dherksa ds fo"k; esa viuh çR;k'kk,¡ bl çdkj djrs gSa 
fd çR;kf'kr ewY; fiNyh vof/k dh dher vFkkZRk~ 𝑃  = 𝑃  ds cjkcj cSBrk gSA vc 
fp= 3-2 ij okil vkus ij Kkr gksrk gS fd tc Jfedksa dks ;g cks/k gqvk fd 
okLrfod ewY; 𝑃   çR;kf'kr ewY; 𝑃  ls vf/kd gS rks mUgksaus viuh çR;k'kk esa Å/oZeq[kh 
of̀) dh vkSj u;k çR;kf'kr ewY; 𝑃   gks x;kA  

vc Jfed mPprj çR;kf'kr ewY;ksa dks ysdj mPprj osru ds fy, eksyHkko djrs gSaA 
mPprj osru nj mRiknu ykxr esa o`f) dh vksj vxzlj djrh gS vkSj QesaZ dhersa r; 
djrs le; la'kksf/kr osru ij dksbZ ewY;òf) olwyrh gSaA rnuqlkj gesa ,d u;k AS 
oØ çkIr gksrk gS tks çR;sd mRiknu Lrj ij mPprj ewY; n'kkZrk gSA bl çdkj AS0 
ls ysdj AS1 rd AS oØ esa ,d f[kldko fn[kkbZ iM+rk gSA ;g u;k AS 

oØ  𝐴𝑆1 u;s çR;kf'kr ewY; 𝑃  vkSj mRiknu ds LokHkkfod Lrj 𝑌 , ¼fcanq  a½ ls gksdj 

xqtjrk gS rFkk  𝐴𝑆   oØ ds Åij vofLFkr gksrk gSA u;h larqyu fcanq F ls n'kkZbZ 
tkrh gS] tgk¡ AD oØ 𝑃   ds cjkcj dherksa vkSj 𝑌   ds cjkcj mRiknu ds lkFk u;s 
AS oØ dk çfrPNsnu n'kkZrk gSA ¼vki ns[ksaxs fd fcanq  F fcanq  a ls fHkUu gS] tks fd 

𝐴𝑆  oØ dh fLFkfr n'kkZrk gS½A 

mä vFkZO;oLFkk fcanq F ij vc Hkh e/;kof/k larqyu esa ugha gS D;ksafd lkE; mRiknu 
𝑌   mRiknu dh LokHkkfod nj 𝑌   ls vf/kd gSA iqu% gesa Kkr gS fd tc 𝑌 > 𝑌    rks 
𝑃 > 𝑃   gksrk gSA nsj&losj Jfedksa dks fQj cks/k gksxk fd mUgsa fn;k tkus okyk 
okLrfod osru çR;kf'kr okLrfod osru ls de gS D;ksafd mUgksaus etnwjh r; fd, 
tkrs le; 𝑃   ds cjkcj ,d fuEurj 𝑃   ij fopkj fd;k FkkA bl cks/k ds lkFk os ,d 
ckj fQj dherksa ds fo"k; esa viuh çR;k'kk,¡ la'kksf/kr djsaxs vkSj mudh u;h çR;kf'kr 
dher 𝑃   ds cjkcj gksxhA vc AS oØ Åij  𝐴𝑆   dh vksj f[kld tk,xk] tks fd 
fcanq b ij çR;kf'kr ewY; (𝑃 ) vkSj mRiknu dh LokHkkfod nj (𝑌  )  ls gksdj xqtjrk 
gSA u;h larqyu fcanq G ij AD vkSj 𝐴𝑆  ds çfrPNsnu ls n'kkZbZ tkrh gSA ,d ckj 
fQj ge LokHkkfod mRiknu Lrj (𝑌  )  ij igq¡pus esa foQy jgs gSaA 

mi;qZä çfØ;k ,d ckj 'kq: gksus ds ckn rHkh lekIr gksrh gS tc AS oØ fcanq 𝐸"  ij 
AD  oØ dk çfrPNsnu n'kkZus ds fy, ;Fks"V :i ls ogk¡ f[kld pqdk gksrk gS tgk¡ 
lkE; mRiknu vc mRiknu dh LokHkkfod nj 𝑌   ds cjkcj gks tkrk gS vkSj çR;kf'kr 
ewY; vc çR;kf'kr ewY; Lrj dgykrk gSA fcanq 𝐸"  e/;kof/k larqyu n'kkZrk gSA  
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lexz ekax ,oa 
lexz vkiwfrZ 

bl fcanq ij osru fu/kkZjdksa ds ikl dherksa ds fo"k; esa viuh çR;k'kk,¡ cnyus dh dksbZ 
otg ugha cprh vkSj blhfy, vc AS oØ esa Hkh dksbZ f[kldko utj ugha vkrkA  

la{ksi esa] 

 vYikof/k (SR) esa mRiknu viuh LokHkkfod nj ds cjkcj] mlls de vFkok mlls 
vf/kd gks ldrk gSA  

 e/;kof/k (MR) esa mRiknu viuh LokHkkfod nj ij okil vk tkrk gSA ;fn 
vFkZO;oLFkk dh 'kq#vkr 𝑌 > 𝑌    okyh fdlh vYikof/k larqyu esa gqbZ gks rks ewY; 
Lrj esa laHkkfor o`f) ek¡x vkSj mRiknu Lrj ?kVk nsrh gSA mä SR ls ysdj MR 
rd leatu ewY; Lrj esa ifjorZuksa ds ek/;e ls gksrk gSA  

vkxkeh ikBka'k esa ge ek¡x vk?kkrksa vkSj vkiwfrZ vk?kkrksa dh otg ls mRiUu xM+cM+h ds 
dkj.k leatu dh ifjorZu'khyrk ij –f"V MkysaxsA 

3-3 ek¡x vk?kkr 

vkidks ;kn gh gksxk fd lexz ek¡x ds fdlh Hkh ?kVd esa fdlh Hkh ifjorZu ds dkj.k 
AD  oØ esa vk, f[kldko ek¡x vk?kkr  (demand shock) Hkh dgykrs gSaA  

3-3-1 foLrkjdkjh ekSfæd uhfr  

 

 

 

 

 

 

 

 

 

 

 
 

 

[kaM ¼a½    [kaM ¼b½ 

    fp= 3-3% ekSfæd foLrkj dk çHkko 

vkb,] ;gk¡ fn, x, fp= 3-3 ij fopkj djsaA bl fp= dk [kaM ¼a½ AD vkSj AS oØksa 
dh lgk;rk ls vFkZO;oLFkk esa larqyu çLrqr djrk gS tcfd [kaM ¼b½ blh larqyu dks 
IS vkSj LM oØksa dh enn ls çLrqr djrk gSA [kaM ¼a½ n'kkZrk gS fd ;g vFkZO;oLFkk 
AD0 vkSj AS0 ds lkFk pyrh gS vkSj ;gk¡ e/;kof/k larqyu dk;e gSA ;g larqyu 
𝑌   ds cjkcj mRiknu vkSj 𝑃   ds cjkcj ewY; Lrj ds lkFk fcanq E ij utj vkrh gSA 
;gk¡ 𝑃   çR;kf'kr ewY; Lrj Hkh gSA nwljh vksj] [kaM ¼b½ n'kkZrk gS fd mRiknu Lrj 

𝑃  

𝑃  

                   yn   y2  Y1             yn       y1    
                  y2 

AD0 

AD1 

𝑃  

AS0  

E 

F 

G 

E’’ 

AS1  

𝑃  

  𝑖  

𝑖  

LM0 0

0
 

LM1
1

0
 

IS0  

E’ 

F’ 

LM1’ 1

1
 

AS’1 
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larqyu mRiknu  
vkSj dhersa 

𝑌   fdlh C;kt nj 𝑖   ls esy [kkrk gS D;ksafd IS vkSj LM oØ 𝑖   vkSj 𝑌   ij 
çfrPNsnu n'kkZrs gSaA  

pfy,] eku ysrs gSa fd ekSfæd foLrkj gksrk gS ¼;Fkk] eqæk vkiwfrZ M0 ls c<+dj M1 ij 
vk tkrh gS½A ;g C;kt nj esa fxjkoV dh vksj ys tk,xk] ftlls fuos'k O;; c<+sxkA 
rnuqlkj] AD oØ AD0 ls vkuqikfrd :i ls f[klddj AD1 ij vk tk,xk ¼ns[ksa 
[kaM ¼a½½A mä fp= esa [kaM ¼b½ esa fcanq E’ [kaM ¼a½ esa fcanq E ls esy [kkrk gSA 
vYikof/k esa larqyu fcanq E ls f[klddj fcanq F ij vk tkrh gS] tgk¡ mRiknu 𝑌  ds 
cjkcj gksrk gS vkSj dhersa 𝑃  rd c<+rh gSaA ;g f[kldko fp= ds [kaM ¼b½ esa fcanq F’ 
ls esy [kkrk gSA /;ku nsus dh ckr gS fd dksbZ Hkh ekSfæd uhfr vkjaHkr% LM oØ dks 
f[kldkdj LM1 ij ys tkrh gS tks fd mPprj 'ks;j eqæk M1 vkSj iqjkus ewY; Lrj P0 
ds vk/kkj ij [khapk tkrk gSA cgjgky] pw¡fd vYikof/k esa ewY; Lrj c<+dj P1 ij pyk 
tkrk gS ¼ns[ksa [kaM ¼a½½] okLrfod eqæk 'ks"k dqN gn rd de gks tkrk gS vkSj laxr 
LM oØ vc 𝐿𝑀   gks tkrk gS] tks fd eqæk vkiwfrZ 𝑀   vkSj mPprj ewY; Lrj 𝑃   ij 
vk/kkfjr gksrk gSA  

tSlk fd geus Åij ns[kk] fcanq F dsoy vYikof/k larqyu gks ldrk gS D;ksafd fcanq F 
ij mRiknu viuh LokHkkfod nj ls vf/kd vkSj okLrfod ewY; 𝑃   çR;kf'kr ewY; 
𝑃   ls Åij gksrk gSA nsj&losj Jfed dherksa ds fo"k; esa viuh çR;k'kk,¡ la'kksf/kr 
djrs gSa vkSj u;k çR;kf'kr ewY; 𝑃   gks tkrk gSA mPprj çR;kf'kr ewY;ksa ds lkFk gh 
,d u;k AS oØ 𝐴𝑆1 lkeus vkrk gS] tks fd u;s çR;kf'kr ewY; 𝑃   vkSj mRiknu dh 
LokHkkfod nj 𝑌   ls gksdj xqtjrk gSA mä fp= ds [kaM ¼b½ esa u;h larqyu fcanq G 
ij utj vkrh gS] tgk¡ dher 𝑃  rd c<+rh gS vkSj mRiknu 𝑌   gks tkrk gSA ;g 
ewY;òf) eqæk 'ks"k vkSj ?kVk nsrh gS rFkk LM oØ dks vkSj Åij f[kldk nsrh gSA  

vFkZO;oLFkk ds fcanq 𝐸"  ij ,d u;h larqyu esa igq¡pus rd AS oØ ds lkFk&lkFk LM 
oØ ds Å/oZeq[kh f[kldko dh mä çfØ;k pyrh gh jgrh gSA ;gk¡ igq¡p dj mRiknu 
okil 𝑌   ij vk tkrk gS vkSj dher 𝑃   gks tkrh gSA bl fcanq ij osru fu/kkZjdksa ds 
ikl dherksa ds fo"k; esa viuh çR;k'kk,¡ vkSj vf/kd cnyus dh dksbZ otg ugha gksrh 
vkSj bl dkj.k AS oØ esa vkxs dksbZ f[kldko ugha gksrkA  

fp= ds [kaM ¼b½ esa ge ns[krs gSa fd ewy LM oØ LM0 ds laikrh gksus rd LM oØ 
iwjh rjg ihNs f[kld tkrk gS] ijarq vafre LM oØ mPprj 'ks;j eqæk M1 vkSj 

mPprj ewY;ksa 𝑃   ij vk/kkfjr gksrk gSA okLrfod eqæk 'ks"k 𝑀
𝑃   ewy okLrfod 'ks"k 

𝑀
𝑃   ds cjkcj gksrk gSA C;kt nj okil ewy C;kt nj 𝑖   ij vk tkrh gSA bl 

çdkj] e/;kof/k esa fdlh ekSfæd foLrkj dk fdlh Hkh okLrfod pj ij dksbZ çHkko ugha 
gksrkA rnuqlkj] ge dg ldrs gSa fd e/;kof/k esa eqæk rVLFk gksrh gSA  

fdlh ekSfæd foLrkj ds ifj.kke rkfydk 3-1- esa la{ksfir gSa & 

rkfydk 3-1% ekSfæd foLrkj ds çHkko 

 mRiknu dhersa C;kt nj 

vYikof/k mNky mNky fxjkoV 

e/;kof/k Y  ij okil mNky ewy voLFkk esa 
okil 
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3-3-2 foLrkjdkjh ekSfæd uhfr vkSj ;qfä;qä çR;k'kk,¡  

;fn dherksa ds fo"k; esa çR;k'kk,¡ ;qfä;qä gksaxh ¼ns[ksa bdkbZ 5½ rks fdlh foLrkjdkjh 
uhfr dk vYikof/k rd esa mRiknu vkSj okLrfod 'ks"k jkf'k ij dksbZ çHkko ugha iM+sxkA 
,slk blfy, gS fd iw.kZ nwjnf'kZrk vkSj ,d iw.kZr% fo'oluh; ekSfæd uhfr dks ysdj 
Jfed dherksa ds fo"k; esa viuh çR;k'kk,¡ bl çdkj la'kksf/kr djrs gSa fd vYikof/k esa 
gh çR;kf'kr ewY; lekid ewY;ksa ds cjkcj gks tkrs gSaA blds vykok] vYikof/k esa gh 
AS oØ Åij dh vksj f[kld tkrk gS rkfd og u;s AD  oØ dk mRiknu dh 
LokHkkfod nj Yn vkSj mPprj ewY;ksa ¼fp= 3-3 ¼a½ esa P3½ ij çfrPNsnu dj ldsA 
ekSfæd uhfr vYikof/k esa mRiknu ij Hkh dksbZ çHkko ugha MkyrhA  

3-3-3 foLrkjdkjh jktdks"kh; uhfr  

vkb,] vc mRiknu vkSj dherksa ij jktdks"kh; uhfr dk çHkko ns[krs gSaA bl çHkko dks 
vYikof/k vkSj e/;kof/k esa ge fp= 3-4 dh enn ls Li"V djsaxsA fp= dk [kaM ¼a½ 
jktdh; O;; esa fdlh of̀) ds çHkko dks AD vkSj AS oØksa ds ek/;e ls çLrqr djrk 
gS tcfd [kaM ¼b½ ;gh dke IS vkSj LM oØksa ds ek/;e ls djrk gSA  

,d ckj fQj ge 'kq#vkr AD0 vkSj AS0 ls djsaxsA fp= dk [kaM ¼a½ n'kkZrk gS fd 
vFkZO;oLFkk Yn ds cjkcj mRiknu vkSj P0 ds cjkcj ewY; Lrj ds lkFk fcanq E ij 
e/;kof/k larqyu esa gSA ge ;g Hkh ikrs gSa fd P0  gh çR;kf'kr ewY; Lrj gSA nwljh 
vksj] [kaM ¼b½ n'kkZrk gS fd larqyu fcanq E* ij gSA lkE; mRiknu Lrj Yn  fdlh C;kt 
nj i0 ls esy [kkrk gS D;ksafd IS vkSj LM oØ i0  vkSj Yn ij çfrPNsnu n'kkZrs gSaA  

 

 

 

 

 

 

 

 

 
 

 

fp= 3-4% jktdks"kh; foLrkj dk çHkko 

pfy,] eku ysrs gSa fd jktdh; O;; ¼G½ esa dqN òf) gqbZ gS] ftlls AD oØ  𝐴𝐷   ls 
nk,¡ f[klddj  𝐴𝐷   ij vk x;k gSA ifj.kker% 𝑌   ds cjkcj mRiknu vkSj 𝑃   ds 
cjkcj dherksa ds lkFk vYikof/k larqyu fcanq F ij utj vkrh gSA fp= dk [kaM ¼b½ 
IS0 ls ysdj IS   rd IS oØ esa nkbZa vksj f[kldko ds ek/;e ls G esa fdlh òf) dk 
çHkko n'kkZrk gSA dherksa esa òf) ds dkj.k LM oØ dqN gn rd Åij dh vksj ¼ns[ksa 
fcanq;qä js[kk½ f[kldrk gSA ;gk¡ 𝑌   ds cjkcj mRiknu vkSj 𝑖  ds cjkcj C;kt nj ds 
lkFk vYikof/k larqyu fcanq 𝐹  ij fn[kkbZ iM+rh gSA vYikof/k esa fuos'k ij çHkko 
vLi"V gksrk gS D;ksafd ;gk¡ vk; Lrj vkSj C;kt nj nksuksa esa c<+ksrjh gqbZ gSA  

𝑖  

LM” 0

2
 

                       yn        y1    

LM1
0

1
 

IS0  

E”’ 

F’ 

E’ 𝑖  

IS1  

LM0
0  
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mä fp= ds [kaM ¼a½ esa fcanq F gh vYikof/k larqyu gS D;ksafd mRiknu viuh 
LokHkkfod nj ls vf/kd gSA blh çdkj] okLrfod ewY; 𝑃    çR;kf'kr ewY; 𝑃   ls 
vf/kd gSA nsj&losj Jfedksa dks ;g cks/k gksxk fd mudk okLrfod osru ?kV pqdk gS] 
vkSj os dherksa ds ckjs esa viuh çR;k'kk,¡ la'kksf/kr djsaxsA blls AS oØ esa Å/oZeq[kh 
f[kldko vk,xkA rnuqlkj] LM oØ Hkh Åij dh vksj f[kldsxkA ;g çfØ;k larqyu 
fcanq 𝐸   ij igq¡pus rd tkjh jgsxh] tgk¡ mRiknu okil viuh LokHkkfod nj ij vk 
pqdk gSA vki ns[ksaxs fd mRiknu Lrj vYikof/k esa c<+k ijarq e/;kof/k esa og vius 
LokHkkfod Lrj ij okil vk x;kA dhersa] cgjgky] ,d mPprj Lrj ij gh fVdh gSaA 
fp= ds [kaM ¼b½ esa larqyu dk laoknh fcanq 𝐸   gSA lkFk gh] mRiknu okyh larqyu 
mPprj C;kt nj 𝑖   okys 𝑌  ds cjkcj gSA  

tSlk fd foLrkjdkjh ekSfæd uhfr dh fLFkfr esa gksrk gS] mRiknu viuh LokHkkfod nj 
ij okil vk tkrk gS vkSj dhersa Åij gh fVdh jgrh gSaA  

cgjgky] foLrkjdkjh ekSfæd uhfr ds çHkko dh rqyuk esa ,d egRoiw.kZ varj ns[kus esa 
vkrk gSA foLrkjdkjh jktdks"kh; uhfr dh fLFkfr esa mRiknu dh lajpuk Hkh cnyrh gSA 
;|fi ;gk¡ mRiknu Lrj viuh LokHkkfod nj ij gh jgrk gS] ljdkjh [kpZ esa òf) ds 
dkj.k futh fuos'k O;; de gks tkrk gSA futh fuos'k esa fxjkoV C;kt nj esa fdlh 
of̀) dh otg ls gh vkrh gSA nwljs 'kCnksa esa] ;gk¡ fxp&fip nwj djus dh çfØ;k 
^ØkmfMax vkmV^ ns[kh tkrh gSA  

rkfydk 3-2% jktdks"kh; foLrkj dk çHkko 
  mRiknu dhersa C;kt nj 

vYikof/k mNky mNky mNky 
e/;kof/k Y  ij okil 

mRiknu la?kVu esa 
ifjorZu % ↑ 𝐺 = ↓ 𝐼 

mNky mNky 

cks/k ç'u 1 

1-  foLrkjdkjh ekSfæd uhfr vkSj foLrkjdkjh jktdks"kh; uhfr nksuksa gh e/;kof/k esa 
 mRiknu okil vius LokHkkfod Lrj ij ykus esa ifj.kr gksrh gSaA dgk tkrk gS 
 fd ekSfæd uhfr rVLFk gksrh gS] ijarq ;g 'kCn jktdks"kh; uhfr ds fy, ç;ksx 
 ugha fd;k tkrkA dkj.k Li"V djsaA  

 ………………………………………………………………………….......…

 ………………………………………………………………………….......…

 ………………………………………………………………………….......…

 ………………………………………………………………………….......… 

2-  eku yhft, fd dksbZ vFkZO;oLFkk viuh 'kq#vkr e/;kof/k larqyu ls djrh 
 gSA fQj ekuk fd ljdkj djòf) dj nsrh gSA vc AS vkSj AD oØksa dk 
 ç;ksx dj vYikof/k vkSj e/;kof/k esa mRiknu o dherksa ij bldk vlj  n'kkZ,¡A  

 …………………………………………………………………………...........

 …………………………………………………………………………….......

 …………………………………………………………………………...........

 …………………………………………………………………………….......
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3-4 vkiwfrZ vk?kkr  

vc ge AS oØ esa f[kldko ds QyLo:i mRiknu vkSj dherksa ij iM+us okys çHkko 
dk v/;;u djsaxsA tSlk fd gesa bdkbZ 2 ls Kkr gS] AS oØ ;k rks osru&fu/kkZj.k 
¼WS½ oØ esa fdlh cnyko ds dkj.k ;k fQj ewY;&fu/kkZj.k ¼PS½ oØ esa fdlh cnyko 
ds dkj.k f[kld ldrk gS  [AS oØ dher fo"k;d çR;k'kkvksa esa ifjorZu ds dkj.k 
Hkh f[kld ldrk gS ijarq ,slk vYikof/k ls e/;kof/k esa voLFkkarj ds :i esa gh gksrk 
gS]A ;gk¡ gekjk okLrk vYikof/k esa gh AS oØ ds f[kldko vFkok fdlh vkiwfrZ vk?kkr 
ls gh gSA ;kn djsa fd cgqvFkhZ; çkpy  z esa dksbZ Hkh ifjorZu] tSls  z esa fxjkoV]  WS 

oØ dks uhps f[kldk nsxk vkSj ewY;of̀) μ esa dksbZ Hkh c<+ksrjh PS  oØ dks uhps dh 
vksj f[kldk nsxhA  

3-4-1 PS oØ esa f[kldko  

 

 

 

 

 

 

 

 

          

 

 

 

                   [kaM ¼a½     [kaM ¼b½                 

                   fp= 3-5% WS oØ esa f[kldko dk çHkko 

Åij fn, x, fp= 3-5 ij –f"V MkysaA fp= dk [kaM ¼a½ fcanq e ij WS 

vkSj  𝑃𝑆   oØksa dk çfrPNsnu n'kkZrk gS] tks fd 𝑢   ds :i esa csdkjh dh LokHkkfod 
nj bafxr djrk gSA  

;g AD0 oØ vkSj 𝐴𝑆  oØksa ds çfrPNsnu ls çnf'kZr 𝑌   ds cjkcj mRiknu dh 
LokHkkfod nj ls esy [kkrk gS ¼ns[ksa [kaM ¼b½½A vkjafHkd ewY; tks fd çR;kf'kr ewY; Hkh 
gS] 𝑃   ds cjkcj gSA vc eku yhft, fd fo'o Lrj ij rsy dh dherksa esa mNky vkrk 
gSA blls dPps eky dh ykxr vkSj QeksaZ ds fy, ewY;o`f) 𝜇   ls c<+dj 𝜇  ij vk 
tkrh gSA ;g PS oØ ds  PS0 ls ysdj 𝑃𝑆   rd v/kkseq[kh f[kldko dh vksj vxzlj 
djrk gSA vc Je cktkj ¼ns[ksa [kaM ¼a½½ csdkjh dh mPprj nj 𝑢   vkSj fuEurj 
okLrfod osru nj   ij larqyu n'kkZrk gSA  

WS 

1

1 + 𝜇
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e 

          un0                    un1   
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csjkstxkjh ;k csdkjh dh dksbZ Hkh mPprj nj mRiknu dh fdlh fuEurj LokHkkfod nj 
𝑌   ls esy [kkrh gSA vYikof/k esa gh AS oØ okil ,d u;s AS oØ  𝐴𝑆   dh vksj 
f[kld tkrk gS tks fd çR;kf'kr ewY; 𝑃   vkSj mRiknu dh u;h LokHkkfod nj 𝑌   ds 
ek/;e ls xqtjrk gS (𝐴𝑆   fp= 3-5 ds fupys fgLls esa fcanq x ls gksdj xqtjrk gS½A 
vYikof/k larqyu vc fcanq F ij utj vkrh gS] tgk¡ AD oØ u;s AS oØ dk 
çfrPNsnu djrk gSA fcanq E ls n'kkZ, x, ewy ewY;ksa ,oa mRiknu dh vis{kk fcanq F ij 
ewY; Lrj (𝑃 )  Å¡pk gS vkSj mRiknu Lrj (𝑌 ) uhpkA  

vc e/;kof/k esa gesa vYikof/k mRiknu 𝑌   dh rqyuk mRiknu dh ubZ LokHkkfod nj 
𝑌   ls djuh gksxhA ;gk¡ 𝑌 > 𝑌   vkSj 𝑃 > 𝑃   gksxkA pw¡fd mRiknu 𝑌   mRiknu dh 
LokHkkfod nj 𝑌    ls vf/kd gS vkSj ewY; Lrj  𝑃   çR;kf'kr ewY;  𝑃   ls Å¡pk] Jfed 
oxZ viuh ewY; çR;k'kk,¡ c<+kdj la'kksf/kr djsxk vkSj AS oØ Åij f[kld tk,xk 
¼𝑌   vkSj u;s çR;kf'kr ewY;  𝑃   ls gksdj xqtjrk gqvk½A ;g çfØ;k AS vkSj AD 
oØksa ds 𝑌   vkSj   𝑃   ij çfrPNsnu n'kkZus rd tkjh jgsxh] tks fd vc çR;kf'kr 
ewY; Hkh n'kkZrk gSA e/;kof/k larqyu AD0 oØ vkSj AS   oØ ds fcanq G ij 
çfrPNsnu ls n'kkZbZ tkrh gS ¼ns[ksa fp= 3-5 dk [kaM ¼b½A vkxs dksbZ vkSj ifjorZu ugha 
gksxkA  

fdlh çfrdwy vkiwfrZ vk?kkr dk çHkko rkfydk 3-3 esa la{ksfir gSA 
 

         rkfydk 3-3% WS oØ esa f[kldko dk çHkko 

 mRiknu dhersa 

vYikof/k fxjkoV mNky 

e/;kof/k u;h LokHkkfod nj 
rd fxjkoV  

mNky 

3-4-2 WS oØ dk f[kldko  

;gk¡ Hkh ifj.kke Åij of.kZr ifj.kkeksa dh Hkk¡fr gh gksrs gSaA eku yhft, fd Je ds 
lafonkdj.k esa o`f) gksrh gS] ftlds ifj.kkeLo:i Jfedksa dh eksyHkko 'kfä {kh.k iM+ 
tkrh gSA ;g cgqvFkhZ; çkpy z esa fxjkoV ds :i esa lkeus vkrk gS vkSj Je cktkj esa 
WS oØ ds ckbZa vksj f[kldko esa ifj.kr gksrk gSA Je cktkj esa csdkjh dh LokHkkfod 
nj fxj tkrh gS vkSj bl dkj.k mRiknu dh mPprj LokHkkfod nj vkSj mUgha 
çR;kf'kr ewY;ksa ls gksdj xqtjrs gq, AS oØ nk,¡ f[kld tkrk gSA  

vYikof/k esa mRiknu c<+sxk vkSj dhersa de gksaxhA ijarq pw¡fd okLrfod ewY; çR;kf'kr 
ewY;ksa ls de gSa] ewY; çR;k'kkvksa dk la'kks/ku v/kkseq[kh gksxk vkSj u;h e/;kof/k larqyu 
mRiknu dh mPprj ¼LokHkkfod½ nj vkSj fuEurj ewY;ksa] tks fd çR;kf'kr ewY; Hkh gSa] 
ij fn[kkbZ nsxhA  
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cks/k ç'u 2 

1. vYikof/k vkSj e/;kof/k esa mRiknu vkSj dherksa ij csjkstxkjh ykHkksa esa fdlh 
o`f) ds çHkko dks  WS-PS  oØksa vkSj AS-AD oØksa dk ç;ksx dj n'kkZ,¡A  

…………………………………………………………………...................

 …………………………………………………………………...................

 …………………………………………………………………...................

 …………………………………………………………………...................

 …………………………………………………………………................... 

2. eku yhft, fd dksbZ vFkZO;oLFkk viuh 'kq#vkr e/;kof/k larqyu ls djrh gSA 
blh chp fo'o Lrj ij rsy dh dherksa esa òf) gks tkrh gSA cgjgky] ljdkj 
vYikof/k esa O;kikj eanh ls cpus ds fy, eqæk vkiwfrZ c<+k nsrh gSA vYikof/k 
vkSj e/;kof/k esa mRiknu vkSj dherksa ij iM+us okyk çHkko n'kkZ,¡A  
…………………………………………………………………...................

…………………………………………………………………...................

…………………………………………………………………...................

…………………………………………………………………...................

………………………………………………………………….................. 

3-5 lkj&la{ksi  

vFkZO;oLFkk,¡ lexz ek¡x vFkok lexz vkiwfrZ vFkok nksuksa ij vk?kkr fujarj >syrh jgrh 
gSaA geus ns[kk fd e/;kof/k esa vFkZO;oLFkk lnSo mRiknu dh LokHkkfod nj ij okil 
vkrh gSA cgjgky] vkiwfrZ vk?kkr dh fLFkfr esa mRiknu dh LokHkkfod nj Lo;a cny 
tkrh gSA nwljh vksj] vYikof/k esa mRiknu viuh LokHkkfod nj ls vkSj dhersa çR;kf'kr 
ewY;ksa ls fHkUu gksrh gSaA  

3-6 cks/k ç'uksa ds mÙkj vFkok ladsr  

cks/k ç'u 1 

1-  mRiknu lajpuk jktdks"kh; uhfr ds lkFk cnyrh gS vkSj bl dkj.k ,d 
 okLrfod çHkko ns[kk tkrk gSA  

2-  ;g ladqpudkjh jktdks"kh; uhfr dh fLFkfr gSA vYikof/k esa mRiknu fxjrk gS 
 vkSj dhersa c<+rh gSaA vYikof/k esa C;kt nj Hkh fxjrh gSA  

e/;kof/k esa C;kt nj vkSj ?kVrh gS] mRiknu viuh LokHkkfod nj dh vksj ykSV tkrk 
gSA dhersa ?kVdj çR;kf'kr ewY;ksa ds cjkcj gks tkrh gSaA  

cks/k ç'u 2 

1-  WS oØ nk,¡ f[kldrk gS vkSj mRiknu dh LokHkkfod nj esa fxjkoV vkrh gS 
 ¼csjkstxkjh dh LokHkkfod nj esa òf)½A ;g çfrdwy vkiwfrZ vk?kkr dh fLFkfr 
 gSA vYikof/k esa dhersa c<+rh gSa vkSj mRiknu fxjrk gSA  
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 e/;kof/k esa mRiknu vkSj fxjrk gS rFkk viuh u;h LokHkkfod nj ds cjkcj gks 
 tkrk gSA dhersa c<+rh gSa vkSj çR;kf'kr ewY;ksa ds cjkcj gks tkrh gSaA  

2- fdlh Hkh çfrdwy vkiwfrZ vk?kkr ds nkSjku ljdkjh uhfr ds tfj, AD oØ dks 
 nk,¡ f[kldk fn;k tkrk gSA vYikof/k esa mRiknu ogh jgrk gS vkSj dhersa  c<+rh 
 gSaA e/;kof/k esa mRiknu fxjdj viuh u;h LokHkkfod nj ij vk tkrk gS vkSj 
 dhersa dqN vkSj c<+dj çR;kf'kr ewY;ksa ds cjkcj gks tkrh gSaA  


