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1. flUèkq ?kkVh lH;rk (2350 bZ- iw-&1750 bZ- iw-)
(Indus Valley Civilization)

l	 flU/kq lH;rk fo'o dh izkphure lH;rk Fkh ftldk foLrkj yxHkx    

13 yk[k oxZ fdeh- esa FkkA ftldk vfUre iwohZ fcUnq vkyxhj iqj 
esjB] vfUre if'peh fcUnq lqRduk Mksj cywfpLrku] vfUre mÙkjh 
fcUnq ek.Mk tEew&d'ehj rFkk vfUre nf{k.kh fcUnq nk;ekckn 
egkjk"Vª FksA

l	 gM+Iik lH;rk fo'o dh izkphu unh&?kkVh lH;rkvksa esa ls ,d izeq[k 
lH;rk gS] tks eq[; :i ls nf{k.k ,f'k;k ds mÙkj&if'peh {ks=ksa esa 
QSyh gSA bldh loZekU; frfFk dkcZu MsfVax i¼fr }kjk 2300-1750 
bZ-iw- ekuh xbZ gSA bl ifjiDo gM+IikbZ lH;rk rFkk fla/kq ?kkVh lH;rk 
ds vf/kdrj LFky ?kXxj&gdjk unh (ljLorh) ds (vkæZ) ry ds 
lkFk&lkFk ik;s tkrs gSaA

l	 flU/kq lH;rk ds lcls egRoiw.kZ LFkkuksa esa gM+Iik] eksgutksnM+ks] 
yksFky] dkyhcaxk 'kkfey FksA ns'k ds foHkktu ds le; vf/kdka'k 
LFky ikfdLrku esa pys x;sA

l	 yksFky] dkyhcaxk] jksiM+] Hkxokuiqjk] cukoyh] jaxiqj] /kksykohjk 
izeq[k LFky gS tks orZeku esa Hkkjr esa fLFkr gSA

l	 flU/kq lekt mfpr lerkoknh FkkA ;gk¡ ds lqfu;ksftr uxjksa ds Hkou 
iDdh b±Vksa ls cus Fks RkFkk lM+dsa ledks.k ij dkVrh FkhaA bl lH;rk 
ds yksxksa dks yksgs dk Kku ugha FkkA ;g lekt ekr` iz/kku Fkk rFkk 
ekr`nsoh dh iwtk Hkh dh tkrh FkhA ;ksfu iwtk] i'kqifr iwtk ds Hkh 
izek.k feys gSaA budk O;olk; i'kqikyu Hkh FkkA

l	 lH;rk dh fyfi dks loZizFke i<+us dk iz;kl 1954 esa gaVj egksn; us 
fd;k FkkA bl fyfi dks ^^xksewf=dk 'kSyh** ;k ckL=ksQsnu dgk tkrk 
gSA ;g fyfi ewy :i ls Hkko fp=kRed FkhA

l	 flU/kq ds yksx dikl dk mRiknu djus okys igys O;fDr FksA bl 
lH;rk esa yksx ?kksM+s ls ifjfpr FksA ;gk¡ ?kksM+s dh vfLFk;ksa ds vo'ks"k 
lqjdksVnk (xqtjkr) ls izkIr gq, gSaA gM+Iikdkyhu yksxksa }kjk loZizFke 
iz;ksx gksus okyk vukt tkS FkkA gM+Iikdkyhu /kkSykohj (xqtjkr) ,slk 
uxj ;k tks rhu Hkkxksa esa foHkkftr FkkA 

	 flU/kq ?kkVh lH;rk esa lwrh oL= ds vo'ks"k eksgutksnM+ks ls izkIr gq, gSaA
l	 yksFky vkSj dkyhcaxk ls ;Kosfn;k¡ (goudqUM) izkIr gq, gSaA

l	 dkyhcaxk ls tqrs gq, [ksr ds izek.k izkIr gq, gSaA
l	 yksFky vkSj jaxiqj ls pkoy dh Hkwlh ;k pkoy ds izek.k izkIr gq, gSaA
l	 dkyhcaxk ls vyaÏr b±Vsa izkIr gqbZ gSaA
l	 dkyhcaxk ,dek= LFky gS tgk¡ edku dPph b±Vksa ds cus gq, FksA
l	 gM+Iik ls fo'ks"k izdkj ds dczxkg R.37 o ekm.M&AB izkIr gq, gSaA
l	 gM+Iik lH;rk dk fiz; i'kq ,dJ`axh cSy] fiz; i{kh Qk[rk (lQsn 

dcwrj) fiz; o`{k ihiy vkSj lokZf/kd egRoiw.kZ nsork #æ (f'ko) FksA
l	 gMIik lH;rk ds yksx izÏfr iwtd Fks] eksgutksnM+ks ls L=h xHkZ ls 

fudyrk ikS/kk vksj dkaL; urZdh dh izfrek izkIr gksrh gSA

l	 yksFky if'peh ,f'k;k vkSj vÝhdk ds lkFk O;kikj dk izeq[k dsUæ 
FkkA

l	 flU/kq ?kkVh lH;rk ds yksx 'kkdkgkjh o ek¡lkgkjh nksuksa FksA

gM+Iikdkyhu LFky
(Harrapan Sites)

izeq[k LFky mR[kuudrkZ o"kZ orZeku fLFkfr

gM+Iik Jh n;kjke lkguh 1921 ikfdLrku ds iatkc 
izkUr esa

eksgutksnM+ks jk[kkynkl cuthZ 1922 ikfdLrku ds flU/k 
izkUr esa

lqRdkxsaMksj vkWjy LVkbu 1927 cywfpLrku

lqrdkdksg tkWtZ osYl 1962 cywfpLrku

ckykdksV tkWtZ osYl 1962 cywfpLrku

vejh ts. ,e. dtkd 1959-61 flU/k

yksFky ,l. ,e. ryokj] 
,l- vkj- jko

1953-56 vgenkckn (xqtjkr)

dkyhcaxk ch. ch. yky ,oa oh. 
ds. Fkkij

1961 xaxkuxj (jktLFkku)

cuokyh jfoUæ flag fo"V 1973-74 fglkj (gfj;k.kk)
dksVnhth Qty vgen [kk¡ 1955-57 flU/k izkar (ikfdLrku)
nslyiqj ih. ih. ik.Ms; vkSj 

,e. ,. <kds
µ Hkqt ftyk (xqtjkr)

lqjdksVnk txifr tks'kh 1964 dPN (xqtjkr)
jaxiqj ek/koLo:i oRl 1931 vgenkckn (xqtjkr)
jk[khx<+h lwjt Hkku 1969 fglkj (gfj;k.kk)
pUgwnM+ks xksiky etwenkj o 

vusZLV eSds

1931 fla/k (ikfdLrku)

2. oSfnd lH;rk ,oa laLÏfr 
(Vedic Civilization & Culture)

oSfnd lH;rkµgM+Iik lH;rk ds iru ds ckn Hkkjr esa ,d ubZ lH;rk 

dk fodkl gqvk] ftls oSfnd lH;rk dk uke fn;k x;kA budh tkudkjh 
gesa osnksa ls izkIr gksrh gSA ;g lH;rk Hkh gM+IIkk lH;rk ds {ks= esa gh tUeh 
vkSj èkhjs&/khjs xaxk&;equk ds eSnkuksa esa fodflr gksrh pyh xbZA

oSfnd lH;rk ds yksxksa us nsoh&nsorkvksa ds lEeku esa ½pkvksa dk fuekZ.k 
fd;kA bu ½pkvksa dk ladyu pkj osnksa (½Xosn] lkeosn] ;tqosZn vkSj 
vFkoZosn) esa fd;kA oSfnd lH;rk ds yksx vk;Z dgykrs FksA

oSfnd lH;rk ds yksx izkjEHk esa ?kqeDdM+ thou O;rhr djrs Fks] ijUrq 
ckn esa ;s yksx cfLr;ksa esa clus yxs FksA vk;Z lekt fir`lÙkkRed gksus ds 

çkphu Hkkjr dk bfrgkl
v/;k;
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ckn Hkh ;gk¡ fL=;ksa dk lEeku vkSj vknj fd;k tkrk FkkA

oSfnd laLÏfrµpkjksa osnksa ;Fkk ½Xosn] ;tqosZn] lkeosn rFkk vFkoZosn esa 
of.kZr laLo`Gfr dks oSfnd laLo`Gfr dgk tkrk gSA oSfnd laLo`Gfr ds iz.ksrk 
^vk;Z* FksA oSfnd laLòGfr dks fuEufyf[kr Hkkxksa esa foHkkftr fd;k tkrk  
gSµ

l	 ½XoSfnd dky (1500 bZ. iw. ls 1000 bZ. iw. rd)
l	 ½Xosn dky esa LFkkuh; Lo'kklu dh rhu bdkbZ;k¡ Fkhµfo/kkrk] lHkk 

o lfefrA fo/kkrk /kkfeZd o lsuk okys] dke] lHkk&U;kf;d dke o 
lfefr jktuhfrd dk;Z djrh FkhA

l	 mÙkj oSfnd dky (1000 bZ. iw. ls 600 bZ. iw. rd)
l	 oSfnd lH;rk ljLorh unh ds fdukjs Qyh&Qwyh FkhA ½Xosn esa bl unh 

dks unhrek (ifo= unh) dgk x;k gSA ½Xosn ds pkSFks e.My dks NksM+dj 
ljLorh unh dk lHkh e.Myksa esa dbZ ckj mYys[k fd;k x;k gSA

l	 vk;ks± ds fuokl {ks= dks lIr lSU/ko izns'k dgk x;k gSA lIr flU/kq 
;k lSa/ko esa izeq[k lkr ufn;k¡ flU/kq] ljLorh] lryqt] O;kl] jkoh] 
>sye rFkk fpukc gSaA

l	 oSfnd dky esa vk;ks± dh vkfFkZd fLFkfr dk ewyk/kkj i'kq/ku ^^xk;** 
eqæk dh Hkk¡fr le>h tkrh FkhA

l	 ½XoSfnd dky dk lcls egRoiw.kZ nsork bUæ FkkA nwljk egRoiw.kZ 
nsork vfXu FkkA ftls gqrk'ou ;k oS'okuj dgk tkrk FkkA

l	 ½XoSfnd dky dh lcls ifo= unh flU/kq Fkh nwljk LFkku ljLorh 
dk Fkk bl le; ½Xosn esa xaxk dk mYys[k ,d ckj vkSj ;equk dk 
mYys[k rhu ckj gqvk gSA 

l	 ½XoSfnd dky esa tkfr izFkk ugha FkhA
l	 ½Xosn ds nlosa e.My ds iq#"klwDr esa igyh ckj tkfr O;oLFkk dk 

mYys[k gqvk gS] ijUrq bl le; rd tkrh; tfVyrk ugha FkhA
l	 vk;ks± dk fiz; i'kq ?kksM+k FkkA
l	 vFkoZosn esa Ïf"k lEcU/kh fØ;kvksa dk mYys[k gqvk gSA
l	 vFkoZosn dks ykSfdd lkfgR; dh igyh jpuk ekuk tkrk gSA
l	 fpfdRlk] tknw Vksuk] f'kYi vkfn fØ;kvksa dk mYys[k vFkoZosn esa 

gqvk gSA

3. oSfnd lkfgR; 
(Vedic Literature)

oSfnd lH;rk ljLorh unh ds rV ij fodflr gqbZA

osn 'kCn ^fon* ls cuk gS] ftldk vFkZ Kku vFkok cqf¼eÙkk ls gksrk gSA 
bUgsa ^^Jqfr** Hkh dgk tkrk gSA osn 04 izdkj ds gSa—

(i) ½Xosn] (ii) lkeosn] (iii) ;tqosZn rFkk (iv) vFkoZosnA

½Xosn] lkeosn rFkk ;tqosZn dks ^^osnk=;h** dgrs gSaA

I.	 osn ;k ea= laxzg (Vedas or Collection of Hymns)
osnksa ds ladyudÙkkZ egf"kZ Ï".k }Sik;u osn O;kl gSaA

(i)	 ½Xosnµ;g izkphure osn gS RkFkk blesa 1028 lwDr rFkk 10 
eaMy gSaA nlosa eaMy esa gh iq#"k lwDr gS ftlesa pkjksa o.kks± 
(czkã.k] {kf=;] oS';] 'kwæ) dk  mYys[k gSA

	 xk;=h ea= ½Xosn ds rhljs e.My ls fy;k x;k gS tks lkfo=h 
dks lefiZr gSA

(ii)	 lkeosnµblesasa 1549 ½pk;sa gSaA bldk lEcU/k laxhr ls gSA 
blds iqjksfgr ^^mn~xkrk** dgykrs gSaA

(iii)	;tqosZnµbldk lEcU/k ;Kksa ls gSA blds nks Hkkx gSaµÏ".k 
;tqosZn rFkk 'kqDy ;tqosZnA blds iqjksfgr ^v/o;qZ* dgykrs gSaA

(iv)	 vFkoZosnµ;g tknw&Vksuk ra=&ea= ls lEcfU/kr gSA
oSfnd ;KµoSfnd ;K nks izdkj ds Fks os tks x`gLFk }kjk fd, tkrs 
Fks vkSj nwljs os ftuds fy, deZdk.M ds fo'ks"kKksa dh vko';drk 
gksrh gSA

II.	 czkã.k (Brahmins)
	 ;s x| esa jph xbZ fVIif.k;k¡ gSa] tks lafgrk ds ea=ksa dh mRifÙk vkSj vFkZ 

Li"V djrh gSaA ;s fuEu gSaµ

½Xosnµ,srjs; rFkk dkS'khrdh

lkeosnµiapfo'k "kM~fo'k] tSfeuh; rFkk NkanksX;

;tqosZnµ'kriFk rFkk rSÙkhjh;

vFkoZosnµxksiFk

III.	vkj.;d (Aranyaks)
	 gj czkã.k dk nk'kZfud Hkkx] taxyksa esa jgus okys rifLo;ksa ds 

ekxZn'kZu gsrq lax`ghr gSA

IV.	 mifu"kn~ ;k osnkar (Upnishads & Vedanta)
	 gj czkã.k ds vUr esa ;g izLrqr gSA ;g vk;ks± ds izkphu xazFkks a esa s 

fufgr vkè;kfRed fl¼kUrksa dk fupksM+ gSA yxHkx 108 mifu"kn~ 
miyCèk gSaA

	 mifu"kn~ Kku ds fl¼kUr ij cy nsrk gSA
	 fgUnw /keZ ds vuqlkj] euq lalkj dk izFke iq#"k Fkk ftUgksaus oSfnd 

dky esa o.kZ O;oLFkk dk izfriknu fd;k FkkA

4. èkkfeZd vkUnksyu 
(Religious Movements)

czkã.kokn ds fo#¼ izfrfØ;k ds :i esa NBh 'krkCnh bZ- iw- nks lEiznk;ksa dk 
mn; gqvkA

;FkkµtSu /keZ rFkk ckS¼ /keZA

I.	 tSu èkeZ (Jainism)
	 tSu /keZ dh LFkkiuk ½"kHknso us dh tks tSu/keZ ds izFke rhFk±dj ekus 

tkrs gSaA tSuèkeZ dh LFkkiuk dk okLrfod Js; 24osa rhFk±dj oèkZeku 
egkohj dks tkrk gSA
l	24osa o vafre rhFk±dj egkohj Lokeh dk tUe oS'kkyh ds fudV 

dq.Mxzke (okfTtla?k dk x.krU=) esa 540 bZ. iw. esa gqvk FkkA buds 
cpiu dk uke o/kZeku FkkA

l	egkohj Lokeh ds firk fl¼kFkZ rFkk ekrk f='kyk] tks fyfPNoh 
ds jktk psVd dh cgu FkhaA

l	egkohj Lokeh dk fookg ;'kksnk ds lkFk gqvk FkkA budh iq=h dk 
uke vuksTtk (fiz;n'kZuk) rFkk nkekn dk uke tekfy FkkA

l	egkohj Lokeh dks 12 o"kZ dh xgu riL;k ds ckn tqfEHkdxzke ds 
lehi ½tqikfydk unh ds rV ij lky o`{k ds uhps lokZsPp Kku 
(dSoY;) dh izkfIr gqbZA blh le; egkohj Lokeh tSu (fotsrk)] 
vgZr (iwT;) rFkk fuxZUèk (caèkughu) dgyk,A
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l	tSu èkeZ ds 23osa rhFk±dj ik'oZukFk }kjk izfrikfnr pkj 
egkozrµlR;] vfgalk] vifjxzg rFkk vLrs; esa egkohj Lokeh 
us ik¡pok¡ czãp;Z tksM+kA

l	tSu èkeZ nks iaFkksa esa c¡Vkµ'osrkEcj ('osr oL= èkkj.k djus okys)] 
fnxEcj (uXu jgus okys)A

l	yxHkx 72 o"kZ dh vk;q esa 468 bZ. iw. esa egkohj Lokeh dh jktx`g 
ds lehi ikokiqjh (jktxhj) esa e`R;q gks xbZA

l	tSu èkeZ ds f=jRu gSaµlE;o~G n'kZu] lE;o~G Kku] lE;o~G 
vkpj.kA

l	tSu èkeZ dks jk"VªdwV dk laj{k.k izkIr FkkA

tSu lHkk,¡
(Jain Councils)

tSulHkk o"kZ 'kkld v/;{k

izFke (ikVfyiq=) 300 bZ- iw- paæxqIr ekS;Z LFkwy Hknzckgq

f}rh; (cYyHkh) 
xqtjkr

512 bZ- /kzqolsu nsok¼Z {kekJo.k

II.	 ckS¼ èkeZ (Buddhism)
	 xkSre cq¼ dks ckS¼ èkeZ dk izorZd ekuk tkrk gSA ;s egkohj ds 

ledkyhu FksA Kku izkIr djus ds ckn bUgsa cq¼ dgk tkus yxk FkkA
l	 cq¼ dk vFkZ Kku izkfIr gksrk gSA
l mUgksaus lkalkfjd nq%[kksa ls eqfDr ikus ds fy, 29osa o"kZ esa x̀g R;kx 

fd;kA bl ?kVuk dks ckS¼ xzaFkksa esa egkfHkfu"Øe.k dgk x;k gSA 
l dbZ o"kks± dh riL;k ds ckn 35 o"kZ dh vk;q esa ,d fnu cks/kx;k 

(m:osyk) ds fudV ,d ihiy ds ò{k ds uhps mUgsa Kku dk cksèk 
gqvk vkSj rc ls cq¼ gks x;sA

l	mUgksaus viuk izFke mins'k lkjukFk (½f"kiru) esa fn;kA ckS¼ 
ijEijk esa bls èkeZpØizorZu ds uke ls tkuk tkrk gSA

	 xkSre cq¼ }kjk vius /keZ esa nhf{kr fd;k tkus okyk vfUre O;fDr 
lqHkn~nk FkkA

	 l	fcgkj esa fLFkr izfl¼ ckS¼ LFky cks/kx;k] fujatuk unh ds rV 
ij fLFkr gSA bls QkYxq unh Hkh dgk tkrk gSA

	 l	egk;ku orZeku esa ckS¼ /keZ dh nks izeq[k 'kk[kkvksa esa ls ,d gS] 
ftldk vkjEHk igyh 'krkCnh ds vkl&ikl ekuk tkrk gSA ;s 
egkRek cq¼ dh nsorqY; mikluk djrs FksA bl 'kk[kk ds vUrxZr 
cq¼ dh igyh ewfrZ cuh rFkk cq¼ dh ewfrZiwtk ;gha ls 'kq: gqbZ 
FkhA

	 l	egk;ku] ghu;ku] LFkfoj egklaf/kd otz;ku ;s lHkh ckS¼ /keZ 
lEiznk; ;k 'kk[kk,¡ gSaA

	 l	xkSre cq¼ us viuk izFke mins'k lkjukFk esa vkSj lokZf/kd 
mins'k JkoLrh esa fn;k FkkA

	 l	xkSre cq¼ us vius mins'k ikyh Hkk"kk vkSj czkãhfyfi esa fn;s FksA
	 l	egk;ku ckS¼'kk[kk esa mins'k dh Hkk"kk laLÏr FkhA
	 l	ukxktqZu] egk;ku ckS¼ lEiznk; ds egRoiw.kZ nk'kZfud FksA 

mUgsa ckS¼ /keZ dh 'kk[kk ^ek/;fedk* dk izorZd ekuk tkrk 
gSA ^izKkikjferk lw=* budh izeq[k jpuk gS] ftlesa ^ek/;fedk 
n'kZu* dk fooj.k gSA xkSre cq¼ dh ek¡ nsong jkT; ds 'kkld 
ifjokj ls tks vc mÙkj izns'k ds egkjktxat esa gSaA

	 mudh f'k{kk,¡] ftUgsa ckS¼ èkeZ dgk tkrk gS] pkj vk;Z lR;ksa ij 
vkèkkfjr gSaµ

nq%[k 		  %	 lalkj esa nq%[k gSA

nq%[k leqnk;	 %	 nq%[k ds dkj.k gSa
fujks/k	  	 %	 nq%[k dk fuokj.k gks ldrk gS
ekxZ		  %	 blds fuokj.k ds fy, v"Vkafxd ekxZ gSA

l	nq%[kksa dk vfLrRo gSA
l	nq%[k bPNkvksa ls mRiUu gksrk gS rFkk vèkwjh bPNk,¡ iqutZUe dks 

izo`Ùk djrh gSaA
l	tc bPNk,¡ nwj gks tkrh gSa rks iqutZUe ugha ysuk iM+rk gS] ;gh 

fuokZ.k gS rFkk
l	bPNkvksa dks fopkj] O;ogkj vkSj ok.kh esa 'kq¼rk ykdj] v"VekxZ 

ij pydj thrk tk ldrk gSA

ckS¼ laxhfr;k¡
(Buddhist Councils)

ckS¼ 
laxhfr

LFkku o"kZ 'kkld v/;{k

izFke lIri.khZ xqQk 
(jktx`g)

483 bZ- iw- vtkr'k=q egdL;i

f}rh; oS'kkyh 383 bZ- iw- dkyk'kksd lcdkeh

r`rh; ikVfyiq= 250 bZ- iw- v'kksd eksxfyiq= frLl

prqFkZ dq.Myou 
(d'ehj)

72 bZ- dfu"d olqfe= (v/;{k) 
v'o?kks"k (mik/;{k)

5. laxe ;qx 
(Sangam Age)

nf{k.k Hkkjr esa yxHkx rhu lkS bZlk iwoZ ls rhu lkS bZLoh ds chp dh vof/k 
dks laxe dky ;k laxe ;qx ds uke ls tkuk tkrk gSA bl ;qx dh vof/k 
igyh 'krkCnh ls nwljh 'krkCnh ds chp FkhA

lqnwj nf{k.k ds laxe ;qx dh tkudkjh dk izeq[k lzksr laxe lkfgR; gSA 
laxe lkfgR; esa gesa rhu izeq[k jkT;ksaµik.M~;] pksy rFkk psjksa ds fo"k; esa 
tkudkjh feyrh gSA bZ. dh izFke 'krkCnh ls rhljh 'krkCnh bZ. iw. ds eè; 
rd ^laxe ;qx* dk le; ekuk tkrk gSA

I.	 laxe lkfgR; (Sangam Literature)
	 rfey Hkk"kk esa miyCèk izkphure lkfgR; ̂ laxe& lkfgR;* gS] tks rhu 

laxeksa ds mijkUr rS;kj fd;k x;k FkkA ;s laxe ik.M~; 'kkldksa ds 
laj{k.k esa gqvk FkkA
(i)	 izFke laxe (First Sangam)µ;g laxe ik.M~; 'kkldksa ds 

laj{k.k esa mudh izkphu jktèkkuh ^enqjk* esa vxLR; ½f"k dh 
vè;{krk esa lEiUu gqvk FkkA

(ii)	 f}rh; laxe (Second Sangam)µf}rh; laxe dks Hkh ik.M~; 
'kkldksa dk lg;ksx izkIr gqvk FkkA ;g dikViqje~ vFkok vyoS 
esa 'kq: esa vxLR; ½f"k dh vè;{krk] ysfdu ckn esa rksYdkfIi;j 
dh vè;{krk esa lEiUu gqvk FkkA

(iii)	 r`rh; laxe (Third Sangam)µ;g laxe mÙkjh enqjk esa 
uDdh;j dh vè;{krk esa lEiUu gqvk FkkA
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II.	 izeq[k rfey xzaFk (Famous Tamil Texts)
(i)	 rksYdkfIi;e~µ;g ^f}rh; laxe* dk ,d ek= 'ks"k xzUFk gSA
	 vxLR; ½f"k ds ckjg ;ksX; f'k";ksa esa ls ,d ^rksYdkfIi;j* }kjk 

;g xzUFk fy[kk x;k FkkA
(ii)	 ifRruikySµbldh jpuk Hkh #æudUukj us dhA bl xzUFk esa 

izsexhr lax`ghr gSA
(iii)	 fl#ikuk=qIinSµbldh jpuk uRFkukj us dh FkhA
(iv)	 ifnusfdYyd.koUdqµ;g r`rh; laxe dk rhljk laxzg xzUFk gSA

6. NBh 'krkCnh bZ. iw. dk Hkkjr rFkk egktuin dky 
(6th Century BC India & Mahajanpada Age)

bZ- iw- NBh 'krkCnh esa Hkkjrh; jktuhfr esa vusd 'kfDr'kkyh jkT;ksa dk mn; 
gqvk] ftUgsa egktuin dgk x;kA egktuin lksyg jkT;ksa dk ,d lewg Fkk tks 
izkphu Hkkjr esa ekStwn FksA
egktuin dky izk;% izkjfEHkd jkT;ksa] yksgs ds c<+rs iz;ksx vkSj flDdksa ds 
fodkl ds fy, fo'ks"k :i ls tkuk tkrk gSA blh le; esa ckS¼ vkSj tSu lfgr 
vusd nk'kZfud fopkj/kkjkvksa dk fodkl gqvkA

lksyg egktuin (Sixteen Mahajanpadas)
NBh 'krkCnh bZ.iw. esa mÙkjh Hkkjr fofHkUu tuinksa esa foHkDr FkkA ckS¼ xazFk 
vaxqÙkj fudk; rFkk tSu xazFk ^Hkxorh lw=* esa lksyg (16) egktuinksa dk 
mYys[k gS ftls "kksM~'k egktuin dgk tkrk FkkA ;s tuin fuEu izdkj Fksµ

egktuin
(Mahajanpadas)

Ø-   tuin fLFkfr jkt/kkuh
1. dk'kh o#.kk rFkk vklh unh ds laxe ij okjk.klh

2. dkS'ky mÙkj izns'k ds e/; esa mÙkj dh 
vksj

JkoLrh

3. vax exèk jkT; ds iwoZ esa pEikuxjh

4. exèk vkèkqfud fcgkj jkT; ds x;k rFkk 
iVuk ftys ds e/; ls

jktx`g

5. eYy ofTt la?k jkT; ds mÙkj esa fLFkr 
FkhA ;g nks Hkkxksa esa foHkkftr Fkk

,d Hkkxµ 
dq'khuxj
nwljk Hkkxµ 
ikokiqjh

6. ofTt vk/kqfud fcgkj jkT; ds mÙkjh 
Hkkx esa fLFkrA ;g vkB jkT;ksa dk 
,d la?k Fkk

oS'kkyh

7. psfn dsu unh ds rV ij vkèkqfud 
cqUnsy[k.M eas fLFkr Fkk

'kqfDrerh

8. oRl vkèkqfud bykgkckn ds ikl dkS'kkEch

9. dq# fnYyh vkSj esjB ds lehi fLFkr 
Fkk

bUæizLFk

10. ikapky xaxk ;equk ds nksvkc eas vkèkqfud 
#gsy[k.M eas fLFkr FkkA ;g nks 
Hkkxksa esa foHkDr Fkk (d) mÙkjh 
ikapky ([k) nf{k.kh ikapky

vkfg{k= 
dkfEiY;

Ø-   tuin fLFkfr jkt/kkuh

11. v'ed xksnkojh unh ds rV ij fLFkr 
Fkk nf{k.k Hkkjr dk ,dek= 
egktuin

iksVyh@iksru

12. eRL; ;g orZeku t;iqj] vyoj rFkk 
Hkjriqj ds dqN Hkkxksa esa fLFkr Fkk

fojkVuxjh

13. 'kwjlsu eRL; jkT; ds nf{k.k esa fLFkr Fkk eFkqjk

14. xkUèkkj ;g vk/kqfud d'ehj ds vkl&ikl 
fLFkr Fkk

r{kf'kyk

15. dEckst ;g d'ehj] vQxkfuLrku rFkk 
ikehj ds Hkw&Hkkx rd Fkk

gkVd

16. vofUr ekyok izns'k esa fLFkr Fkk mTt;uh 
efg"erh

1.	 vofUr izkphu Hkkjr ds 16 egktuinksa esa ls ,d Fkk] vofUr dk jktk 
p.Miz|ksrd FkkA KkrO; gS fd tc jktk iz|ksr ik.Mq jksx ls ihfM+r Fkk 
rc ex/k lezkV fcfEclkj us vius jktoS| thod dks muds mipkj 
ds fy, Hkstk FkkA

2.	 dEckst egktuin vius vPNs u'y ds ?kksM+kas ds fy, fo[;kr FkkA
3.	 v'ed ,dek= egktuin Fkk tks nf{k.k Hkkjr esa xksnkojh unh ds 

fdukjs fLFkr FkkA

7. ex/k dk mRFkku 
(Rise of Magadh)

NBh 'krkCnh bZ. iw. esa egktuinksa esa mÙkj Hkkjr esa ex/k] dk'kh] dkS'ky vkSj 
vax izeq[k 'kfDr'kkyh jkT; Fks] ijUrq ex/k egktuin vius le{k jkT;ksa 
ls dgha vf/kd 'kfDr vkSj izfr"Bk izkIr djus esa lQy jgkA vkjfEHkd 
ex/k ds izeq[k oa'kksa dk fooj.k vxz izdkj gSµ

I.	 g;±d oa'k (544 bZ.iw. ls 412 bZ.iw.)
II.	 f'k'kqukx oa'k (412-344 bZ.iw.)
III.	 uan oa'k (344-324 bZ.iw.)

I.	 g;±d oa'k (Haryank Dynasty)
	 g;±d oa'k dk dky 544 bZ- iw- ls 412 bZ- iw- rd ekuk tkrk gSA bl oa'k 

dk okLrfod laLFkkid fcfEclkj] tcfd ukxn'kd vafre 'kkld FkkA
(i)	 fcfEclkj (Jksf.kd)
l	 fcfEclkj (558-491 bZ. iw.) g;±d oa'k dk laLFkkid FkkA 

budh jktèkkuh fxfjczt (jktx`g) FkhA
l	 fcfEclkj us vius jktoS/k ^thod* dks vofUr ujs'k 

p.Miz|ksr dh ihfy;k (ik.Mq) uked chekjh dks Bhd djus 
ds fy, Hkstk FkkA

(ii)	vtkr'k=q (dqf.kd@v'kksd paM)
l	 fcfEclkj ds iq= vtkr'k=q (492-460 bZ. iw.) us mldh 

gR;k dj flagklu izkIr fd;kA
l	 vtkr'k=q dh gR;k mlds iq= mnkf;u us 461 bZ. iw. dh 

FkhA
(iii) mnkf;u
l	 mnkf;u us xaxk ,oa lksu ufn;ksa ds laxe ij fLFkr 

ikVfyiq= dks viuh jktèkkuh cuk;kA ikVfyiq= (orZeku 
iVuk) dh LFkkiuk dk Js; mnkf;u dks tkrk gSA
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II.	 f'k'kqukx oa'k (Shishunag Dynasty)
l	 g;±d oa'k ds ,d lsukifr f'k'kqukx us mnkf;u ds iq= ukxn'kd 

dks gVkdj exèk ds flagklu ij vfèkdkj djds f'k'kqukx oa'k 
dh LFkkiuk dhA

III.	uUn oa'k (Nanda Dynasty)
l	 bl oa'k dk laLFkkid egkin~euUn dks ekuk tkrk gSA
l	 iqjk.kksa esa egkin~euUn dks loZ{k=kUrd dgk x;k gSA
l	 uUn oa'k dk vfUre 'kkld èkukuUn FkkA blh ds 'kklu dky 

esa fldUnj us Hkkjr ij vkØe.k fd;kA èkukuUn dh pUæxqIr 
ekS;Z us vius xq# pk.kD; dh lgk;rk ls gR;k dj ekS;Z oa'k dh 
LFkkiuk dhA

8. fldUnj dk vkØe.k 
(Alexander's Invasion)

l	 eslhMksfu;k (ednwfu;k) ds 'kkld fQfyi f}rh; ds iq= fldUnj us 
326 bZ. iw. esa flU/kq unh ikj djds Hkkjr dh /kjrh ij dne j[kk RkFkk 
>sye unh ds rV ij jktk iksjl ds lkFk mlus ̂ forLrk dk ;q¼* yM+kA

l	 forLrk ds ;q¼ esa iksjl dh fo'kky lsuk ijkftr gqbZ vkSj iksjl dks 
cUnh cuk fy;k x;kA fldUnj Hkkjr esa yxHkx 19 eghus rd jgkA 
323 bZ. iw. esa cschyksu igq¡pdj fldUnj dk fu/ku gks x;kA

l	 fu;kdZl] vkusflfØVl rFkk vfjLVksO;wyl fldUnj ds ledkyhu FksA
l	 >sye unh ds rV ij jktk iksjl rFkk fldUnj ds e/; ;q¼ gqvk 

FkkA bl ;q¼ dks gkbMLiht ds ;q¼ ds uke ls tkuk tkrk gSA
l	 fldUnj us Hkkjr eas fudS;k vkSj oÅdsQyk vkfn uxjksa dh LFkkiuk 

dh FkhA oÅdsQyk fldUnj ds fiz; ?kksM+kckth Hkkjr esa Hkjk FkkA

9. ekS;Z lkezkT; (322-184 bZ.iw.) 
(Mauryan Empire)

25 o"kZ dh voLFkk esa pUæxqIr ekS;Z rFkk fo".kqxqIr us viuh ;ksX;rk rFkk 
dwVuhfr ls vfUre uUn 'kkld èkukuan ds fo'kky lkezkT; dks èoLr 
djds ekS;Z oa'k dh vkèkkjf'kyk j[khA

I.	 pUæxqIr ekS;Z (321-297 bZ.iw.)µ305 bZ.iw. esa lhfj;k ds ;wukuh 
'kkld lsY;wdl dks ijkftr fd;k rFkk mlus lsY;wdl dh 
iq=h gsysu ls fookg fd;kA esxLFkuht us ekS;Z iz'kklu ij  
^bf.Mdk* uked iqLrd fy[khA bf.Mdk esa esxLFkuht us Hkkjrh; 
lekt dks 7 Hkkxksa esa foHkkftr fd;k FkkA pUæxqIr us Hknzckgq ls 
tSu /keZ dh nh{kk yh rFkk 298 bZ- iw- mldh e`R;q gks xbZA

	 pUæxqIr ekS;Z ds xq# dkSfVY; Fks ftUgksaus izfl¼ o egÙoiw.kZ xzUFk  
vFkZ'kkL= dh jpuk dhA

II. 	 fcUnqlkj (297-272 bZ.iw.)µ;g pUæxqIr ekS;Z dk mÙkjkfèkdkjh iq= 
FkkA mls ^vfe=?kkr* Hkh dgk tkrk gSA vfHk=psVl ;k vferdsMht 
Hkh dgk x;k gSA

III.	 v'kksd (273-232 bZ.iw.)µv'kksd jktk cuus ls iwoZ] vius firk 
fcUnqlkj ds le; vofUr dk jkT;iky FkkA

	 flagyh vuqJqfr vkSj egkoa'k ds vuqlkjA
	 v'kksd us vius 99 Hkkb;ksa dh gR;k dj jktxíh izkIr dhA vius 

'kkludky ds pkj o"kks ± ckn 269 bZ.iw. esa jkT;kfHk"ksd djk;kA 
mlus 261 bZ.iw. esa dfyax ij fot; izkIr dh] ijUrq Hk;kud 

jDrikr o ujlagkj ns[kdj og æfor gks mBk ftlds QyLo:i 
mlus mixqIr ls f'k{kk izkIr dj ckS¼ èkeZ Lohdkj dj fy;kA 
v'kksd dks ^nsouke fiz;n'khZ* ds uke ls Hkh tkuk tkrk gSA

10. ekS;ksZÙkj dky 
(Later Maurya Age)

v'kksd dh e`R;q ds ckn /khjs&/khjs ekS;Z lkezkT; dk iru gksus yxkA bZ.iw. 
185 bZ- iw- esa vfUre ekS;Z 'kkld c`gæFk dh gR;k mlds egklsukifr us 
iq";fe= 'kaqx us dj nh rFkk 'kaqx oa'k dh uhao j[khA 

I.	 'kqax oa'k (Shunga Dynasty)
l	 'kqq ax czkã.k oa'kh; 'kkld FksA bl jktoa'k dk vfUre jktk 

nsoHkwfr FkkA
l	 Hkjgqr Lrwi dk fuekZ.k iq";fe= 'kqax us djok;k FkkA
l	 baMks&;wukuh 'kkld feukaMj dks iq";fe= 'kaqx us ijkftr fd;k FkkA
l	 'kqax 'kkldksa us viuh jktèkkuh fofn'kk esa LFkkfir dh FkhA

II.	 vkUèkz lkrokgu oa'k (Andhra-Satvahana Dynasty)
l	 lq'kekZ d.o ds lsukifr fleqd us 27 bZ.iw. esa mldk oèk dj 

lkrokgu oa'k dh uhao MkyhA fleqd 'kkrd.khZ] xkSrehiq= 'kkrd.khZ] 
ofl"Bhiq=] iqyqekoh rFkk ;KJh 'kkrd.khZ bl oa'k ds izeq[k 
'kkld Fks] ftUgksaus yxHkx 250 bZ. rd 'kklu fd;kA ;KJh 
'kkrd.khZ bl oa'k dk vfUre egÙoiw.kZ 'kkld FkkA

l	 xkSreh iq= 'kkrd.khZ (106–130 bZ.) bl oa'k dk lokZfèkd egku 
'kkld FkkA dgk tkrk gS fd blds ?kksMs+ rhu leqæ dk ikuh fi;k 
djrs FksA

11. Hkkjr osG ;ou jkT; 
(Greek States in India)

I.	 'kd (Shaka)
l	 Hkkjr ds 'kd jktk vius vkidks {k=i dgrs FksA
l	 #ænkeu us lkrokgu ujs'k 'krd.khZ dks nks ckj gjk;k rFkk 

pUæxqIr ekS;Z ds ea=h }kjk cuokbZ xbZ lqn'kZu >hy ds iqu£uekZ.k 
esa Hkkjh èku O;; fd;kA twukx<+ dk vfHkys[k #ænkeu izFke ls 
lEcfU/kr gSA

II.	 dq"kk.k (Kushanas) 
l	 dq"kk.k oa'k dk laLFkkid dqtqy dMfQlsl FkkA
l	 loZizFke foe dMfQlsl us Hkkjr esa dq"kk.k lÙkk dh LFkkiuk dh 

vkSj loZizFke cM+h ek=k esa lksus ds flDds tkjh fd;sA
l	 dfu"d us 78 bZ. esa 'kd lEor~ izpfyr fd;k Fkk] rFkk blh o"kZ 

dfu"d dk jkT;kfHk"ksd gqvk FkkA
l	 dfu"d ds 'kkludky ds rhljs o"kZ esa ckS¼ lUr okyk }kjk 

lkjukFk esa cksf/klRo izfrek ys[k LFkkfir fd;k x;kA
l	 dfu"d dh izFke jktèkkuh is'kkoj (iq#"kiqj) rFkk nwljh 

jktèkkuh eFkqjk FkhA

12. xqIr oa'k (240-480 bZ.) 
(Gupta Dynasty)

I.	 JhxqIr (240-280 bZ.) (Srigupta)
	 JhxqIr xqIr oa'k dk laLFkkid Fkk] ftls xqIrksa dk vkfn iq#"k dgk x;k 
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gSA mlus 240–280 bZ. rd 'kklu fd;kA mlus egkjkt dh mikfèk 
izkIr dhA mlds ckn mldk iq= ?kVksRdp 'kkld cukA

II.	 pUæxqIr izFke (320–335 bZ.) (Chandragupta I)
	 pUæxqIr izFke bl oa'k dk izFke izeq[k 'kkld Fkk rFkk mls xqIr 

laor~ dk laLFkkid ekuk tkrk gSA

	 ukyank fo'ofo|ky; dh LFkkiuk dqekj xqIr izFke }kjk djkbZ xbZA

III.	leqæxqIr (335–375 bZ.) (Samudragupta)
mls Hkkjr dk usiksfy;u Hkh dgrs gSaA

	 vizfrjFk] O;k?kz] ijØekad vkfn mikf/k leqæxqIr us /kkj.k dh FkhA 
leqæxqIr us ckS¼ fHk{kq olqcU/kq dks laj{k.k iznku fd;k Fkk vkSj 
Jhyadk ds 'kkld ds ;gk¡ vius nwr Hksts FksA

IV.	 pUæxqIr f}rh; (380–415 bZ.) (Chandragupta II)
	 leqæxqIr ds ckn mldk iq= pUæxqIr f}rh; 'kkld cukA pæxqIr 

f}rh; ds vU; uke nsoxqIr] nsojkt] rFkk nsoJh vkSj mif/k;k¡ 
Øe'k% foØekad] foØekfnR; vkSj ijeHkkxor FkhA izkphu Hkkjr 
dh Js"Bre lkfgR; izfrHkk dkfynkl mldh jkT;lHkk ds jRu FksA 
èkuoUrfj tSls izfl¼ fpfdRld blh ds 'kkludky esa gq, FksA 
phuh ;k=h Qkáku Hkh blh ds 'kkludky esa vk;k FkkA

	 Qkáku xqIrdky esa xkSre cq¼ dh f'k{kkvksa ds v/;;u ds fy, 
Hkkjr vk;k FkkA

	 l	fnYyh esa dqrqcehukj ds lehi egjkSyh dk LrEHk dk fuekZ.k 
pUæxqIr f}rh; us djok;k FkkA blds iq= dqekj xqIr izFke us 
ukyank fo'ofo|ky; dh LFkkiuk dh FkhA bls vkWDlQksMZ vkWQ 
egk;ku ckS¼ dgk x;kA

	 l	blh oa'k ds 'kkld LdanxqIr ds 'kkludky esa gw.k tkfr ds 
yksxksa us vius vkozGe.k xqIr jkT; ij vkjEHk dj fn;s FksA

	 l LdUnxqIr us fxjukj ioZr ij fLFkr lqn'kZu >hy dk iqu#¼kj 
djok;kA

	 l	xqIr ;qx esa 'kkfUr] le`f¼ dk prqeqZ[kh fodkl gqvk] ftlds 
QyLo:i bl dky dks Hkkjrh; bfrgkl esa Lo.kZ ;qx ds uke 
ls tkuk tkrk gSA

	 l	xqIr oa'k ds i'pkr~~ bZlk dh NBh lnh ds e/; gw.kksa us iatkc ij 
viuk opZLo LFkkfir fd;kA gw.k [kkukcnks'k yksx FksA

	 l gw.kksa }kjk loZizFke 455 bZ- esa Hkkjr ij vkØe.k fd;k x;k] fdUrq 
LdUnxqIr ds ijkØe ds lkeus mUgsa ijkt; dk lkeuk djuk 
iM+kA Hkkjr ij vkØe.k djus okys gw.kksa ds usrk Øe'k% rksjek.k 
o fefgj dqy FksA blds vfrfjDr [kq'kuckt dks gw.kksa dk izFke 
jktk ekuk tkrk gSA

13. iq";Hkwfr ;k o/kZu jktoa'k 
(Pushyabhuti or Vardhan Dynasty)

l	 g"kZoèkZu (606-647 bZ.) (Harsh Vardhan)
	 u	iq";Hkwfr] o/kZu oa'k dk laLFkkid FkkA iq";Hkwfr us Fkkus'oj dks 

viuh jkt/kkuh cuk;kA og ^f'ko* dk ije HkDr FkkA
	 u	g"kZo/kZu] jkT;o/kZu ds ckn Fkkus'oj ds flagklu ij cSBkA g"kZoèkZu 

ds fo"k; esa ck.kHkV~V ds ^g"kZpfjr* ls O;kid tkudkjh feyrh gSA 
g"kZo/kZu us yxHkx 41 o"kZ (606-647AD) 'kklu fd;kA

	 u	g"kZ ckS¼ èkeZ dk vuq;k;h FkkA
	 u	g"kZ us viuh jktèkkuh Fkkus'oj ls dUukSt LFkkukUrfjr dh Fkh 

rFkk g"kZ dh lsuk dks 620 bZ. esa pkyqD; ujs'k iqydsf'ku f}rh; 
us ueZnk ds rV ij ijkftr fd;k FkkA

	 u	mlus laLÏr esa ^ukxkuUn] jRukoyh rFkk fiz;nf'kZdk* uked 
ukVdksa dh jpuk dh FkhA

	 u	g"kZoèkZu us vius jktnjckj esa dknEcjh vkSj g"kZpfjr ds 
jpf;rk ck.kHkV~V] lqHkkf"krofy ds jpf;rk e;wj vkSj phuh  
fo}ku àsulkax (lh&;w&dh dk jpf;rk) dks vkJ; iznku fd;k FkkA

	 u	;kf=;ksa dk jktdqekj] uhfr dk iafMr ,oa 'kkD;eqfu dgs tkus 
okys àsulkax dks phuh 'kkld rkbZ lqax (629 bZ.) us g"kZoèkZu ds 
njckj esa Hkstk FkkA

14. e/; Hkkjr] mÙkj Hkkjr vkSj nDdu % rhu  
lkezkT;ksa dk ;qx (8oha ls 10oha lnh rd)

(Central India, Northern India & Deccan 
Age of Three Empires)

lkroha lnh esa g"kZ ds lkezkT; ds iru ds ckn mÙkj Hkkjr] nDdu vkSj 
nf{k.k Hkkjr esa vusd lkezkT; mRiUu gq,A blesa iky] izfrgkj ,oa jk"VªdwV 
izeq[k FksA

I.	 iky lkezkT; (Pala Empire)
	 l	iky lkezkT; dh LFkkiuk 750 bZ. esa xksiky ds }kjk caxky esa gqbZ 

FkhA

	 l	èkeZiky ds 'kkludky esa dUukSt ij fu;a=.k ds fy, iky] 
izfrgkj ,oa jk"VªdwVksa esa f=i{kh; la?k"kZ gqvk ftleas èkeZiky fot;h 
gqvkA

	 l	èkeZiky us ukyank fo'ofo|ky; dk iqu#RFkku fd;k vkSj 
foØef'kyk fo'ofo|ky; dh LFkkiuk dh tgk¡ otz;ku 'kk[kk 
dh i<+kbZ djkbZ tkrh FkhA

II.	 izfrgkj (Pratiharas)
	 l	bl oa'k dh LFkkiuk gfj'pUæ us dh FkhA
	 l	izfrgkj oa'k dh igyh jkt/kkuh mnek.Miqj FkhA
	 l	ukxHkê izFke (730 - 756 bZ.)µ;g xqtZj izfrgkj oa'k dk okLrfod 

laLFkkid FkkA
	 l	ukxHkV~V vkSj mlds iq= egsUæ iky ds le; muds njckj esa 

jkt'ks[kj fuokl djrs Fks tks mlds jktxq# Hkh FksA jkt'ks[kj dh 
jpuk,¡µdiZwjeatjh] dkO;ehekalk] gjfoykl] Hkqoudks'k] cky 
jkek;.kA

III.	jk"VªdwV (Rashtrakutas)
	 l	jk"VªdwV oa'k dk laLFkkid nafrnqxZ Fkk ftlus 'kksykiqj ds ikl 

ekU;[ksr ;k ey[ksM+ dks viuh jktèkkuh cuk;kA

15. pksy lkezkT; (uoha ls ckjgoha lnh rd) 
[Chola Empire (9th to 12th Century AD)]

l	 pksy lkezkT; dk laLFkkid fot;ky; (850 bZ. ls 871 bZ-) Fkk] ;s 
igys iYyoksa dk lkear FkkA mlus 850 bZ. esa ratkoqj ij dCtk fd;k 
vkSj mls viuh jktèkkuh cuk;kA
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l	 fot;ky; us ratkSj ij vfèkdkj djus ds ckn ujdsljh dh mikfèk 
èkkj.k dhA

l	 jktjkt izFke dks bl oa'k dk okLrfod laLFkkid ekuk tkrk gSA 
blus ratqoj esa o`gns'oj eafnj dk fuekZ.k djok;k FkkA

l	 jktjkt-I ds iq= jktsUæ&izFke us iwjs Jhyadk dks pksy lkezkT; esa 
feyk fy;kA

l	 jktsUæ-I us caxky ds 'kkld eghiky dks gjk fn;kA mlus mÙkjh& 
iwohZ ijkftr jktkvksa dks xaxkty ls Hkjs dy'k viuh jktèkkuh 
xaxSdks.Mpksyiqje ykus dks dgk vkSj mls pksyxax uked rkykc esa 
,df=r djok;kA bl miy{; eas mlus xaxSdksaMpksy dh mikfèk Hkh 
xzg.k dhA pksy jktoa'k }kjk lqn`<+ LFkkuh; 'kklu O;oLFkk ykxw dh 
xbZ FkhA

egRoiw.kZ vH;kl iz'u
	 1.	 gM+Iik ds yksx fdl /kkrq dk mi;ksx ugha tkurs 

Fks\
	 	 (A)	 rk¡ck	 (B)	 dk¡lk
	 	 (C)	 lksuk	 (D)	ykSg
	 2.	 fuEufyf[kr eas ls dkSu&lk iqjkrkfRod LFky 

fla/kq ?kkVh lH;rk ls lEcfU/kr ug° gS\
	 	 (A)	 vkgM+
	 	 (B)	 jk[khx<+h
	 	 (C)	 dkyhcaxk
	 	 (D)	 lqjdksVM+k
	 3.	 flU/kq ?kkVh dh lH;rk dh vf/kdrj eqgjsa fufeZr 

gSaµ
	 	 (A)	 iDdh feV~Vh ls	
		  (B)	 Qk;Ul ls (izdkfpar oLrq)
	 	 (C)	 vfdd ls
		  (D)	 lsy[kM+h ls
	 4.	 fla/kq ?kkVh lH;rk fdlesa fof'k"Vrk j[krk  

Fkk \
		  (A)	 fp=dkjh
		  (B)	 okLrqdyk
		  (C)	 uxj fuekZ.k ;kstuk
	 	 (D)	 ;q¼
	 5.	 lwph&I dks lwph&II ds lkFk lqesfyr djsa vkSj 

lgh mÙkj pqusa %
			   lwph&I		  lwph&II
			   (flU/kq LFky)		  (LFkku)
		  a.	 yksFky	 1.	 jktLFkku
		  b.	 jksiM+	 2.	 gfj;k.kk
		  c.	 jk[kh x<+h	 3.	 iatkc
		  d.	 dkyhcaxk	 4.	 xqtjkr
		 dwV %
			   a	 b	 c	 d
		  (A)	 1	 2	 3	 4
		  (B)	 4	 3	 2	 1

		  (C)	 1	 3	 2	 4
		  (D)	 4	 3	 1	 2

	 6.	 ^yksFky* fdl unh ds fudV fLFkr gS\
	 	 (A)	 lryt	 (B)	 ?kX?kj
	 	 (C)	 jkoh	 (D)	 Hkksxoks
	 7.	 lqesfyr dhft, %
			   vkJe		  vk;q
		  a.	 czãp;Z	 1.	 tUe ls 25 o"kZ
		  b.	 x`gLFk	 2.	 25 ls 50 o"kZ
		  c.	 okuizLFk	 3.	 50 ls 75 o"kZ
		  d.	 laU;kl	 4.	 75 ls 100 o"kZ
	 	 dwV %
			   a	 b	 c	 d
		  (A)	 4	 3	 2	 1
		  (B)	 3	 4	 2	 1
		  (C)	 1	 3	 2	 4

		  (D)	 1	 2	 3	 4

 	 8.	 tSu /keZ ds 23oas rhFk±dj dkSu Fks \
	 	 (A)	 ½"kHknso
	 	 (B)	 o/kZeku egkohj
	 	 (C)	 xkSre cq¼
	 	 (D)	 ik'oZukFk
	 9.	 Hkxoku cq¼ ds egkifjfuokZ.k ds ckn igyh ckS¼ 

laxhfr gqbZ Fkhµ
		  (A)	 jktx`g (jktxhj) esa
	 	 (B)	 x;k esa
		  (C)	 ikVfyiq= esa
	 	 (D)	 oS'kkyh esa
	 10.	 HkoRl egktuin dh jkt/kkuh FkhA
		  (A)	 dkS'kkEch	 (B)	gfLrukiqj
		  (C)	 vrjath[ksM+k	 (D)	jkt?kkV
	 11.	 fldUnj egku us fdl o"kZ Hkkjr ij vkØe.k 

fd;k Fkk \
		  (A)	 356 bZ- iw-	 (B)	 340 bZ- iw-
		  (C)	 326 bZ- iw-	 (D)	323 bZ- iw-

	 12.	 vfUre ekS;Z 'kkld dkSu Fkk\

	 	 (A)	 tyksdk 	 (B)	 fcUnqlkj

	 	 (C)	 n'kjFk	 (D)	o`gæFk

	 13.	 v'kksd egku] iq= Fks&

	 	 (A)	 fcfEclkj ds	 (B)	 fcUnqlkj ds

	 	 (C)	 pUnzxqIr ds	 (D)	dq.kky ds

	 14.	 fuEufyf[kr eas ls dfu"d dh jkt/kkuh dkSu&lh 
Fkh\

	 	 (A)	 iq#"kiqj (is'kkoj)

	 	 (B)	 r{kf'kyk

	 	 (C)	 Jhuxj

	 	 (D)	 fl;kydksV

	 15.	 dfu"d jktk Fks&

	 	 (A)	 ekS;Z oa'k ds	 (B)	 xqIr oa'k ds

	 	 (C)	 dq"kk.k oa'k ds	 (D)	iky oa'k ds

	 16.	 fuEufyf[kr esa ls fdlds 'kkludky dks ̂ Hkkjr 
dk Lo.kZ ;qx* ekuk tkrk gS \

		  (A)	 ejkBk lkezkT; 

	 	 (B)	 exèk oa'k

	 	 (C)	 dkdkfr;k oa'k

	 	 (D)	 xqIr lkezkT;

	 17.	 xqIr oa'k dk vafre 'kkld Fkk %

		  (A)	 iq#xqIr

	 	 (B)	 fo".kqxqIr III

	 	 (C)	 LdUnxqIr

	 	 (D)	 dqekjxqIr

mÙkjekyk
	 1.	(D)	 2.	(A)	 3.	(D)	 4.	(C)	 5.	(B)

	 6.	(D)	 7.	(D) 	 8.	(D)	 9.	(A)	 10.	(A)

	 11.	(C)	 12.	(D)	 13.	(B)	 14.	(A)	 15.	(C)	

	 16.	(D)	 17.	(B)

rr
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 HkkSfrd foKku
v/;k;

12

Unit-II : lkekU; foKku

1. HkkSfrd foKku dk lkekU; ifjp; 
(General Introduction of Physics)

ßHkkSfrd foKku] foKku dh og 'kk[kk gS ftlesa æO; (Matter), ÅtkZ 
(Energy) rFkk budh vU;ksU; fØ;kvksa o lEcUèkksa dk vè;;u fd;k tkrk gSA 
vFkkZr~ foKku dh og 'kk[kk ftlesa inkFkZ ds HkkSfrd xq.kksa dk v/;;u 
fd;k tkrk gSA

2. ;kaf=dh 
(Mechanies)

I.	 HkkSfrd jkf'k;k¡ (Physical Quantities)
	 nqfu;k esa tks Hkh oqGN ekiuh; gS] HkkSfrd jkf'k gSA
	 ;g jkf'k nks izdkj dh gksrh gSaµ

(i)	 vfn'k jkf'k (Scalar Quantities)µblesa osGoy ifj.kke gksrk gS] 
fn'kk ugha_ tSlsµæO;eku (mass), ?kuRo (Density), bR;kfnA

(ii)	 lfn'k jkf'k;k¡ (Vector Quantities)µblesa fn'kk o ifj.kke 
nksuksa gksrs gSa_ tSlsµfoLFkkiu (Displacement), osx (Velocity), 
bR;kfnA

II.	 ek=d (Unit)
fdlh jkf'k osG ekiu osG funsZ'k ekud dks ek=d (Unit) dgrs gSaA 
ek=d nks izdkj osG gksrs gSaµ
(i)	 ewy ek=d (Fundametal Unit)
(ii)	 O;qRiUu ek=d (Derived Unit)
(i)	 ewy ek=dµ;s fdlh nwljh jkf'k ij fuHkZj ugha djrs gSa_ 

tSlsµyEckbZ] æO;eku] le;A

lkr ewy ek=d (Seven Fundamental Units)

jkf'k ek=d dk uke laosGr

yEckbZ (length) ehVj (meter) m

æO;eku (mass) fdyksxzke (kilogram) kg

le; (time) lsd.M (second) s

fo|qr èkkjk (electric current) ,fEi;j (ampere) A

rki (temperature) osGfYou (kelvin) K

T;ksfr rhozrk (luminous intensity) dSf.Myk (candela) cd

inkFkZ dh ek=k (amount of 
substance)

eksy (mole) Mol

uksVµlrr~ ;kaf=dh esa izfrcy (Stress) ls vk'k; bdkbZ {ks=Qy ij 
vkjksfir ml vkUrfjd cy ls gS tks nwljs d.kksa }kjk vius iM+kslh 
d.kksa ij yxk;k tkrk gSA

(ii)	 O;qRiUu ek=dµ;s ewy ek=dksa dh lgk;rk ls O;ä fd;s tkrs 
gSa_ tSlsµRoj.k] osx] vkosx bR;kfnA

dk;Z ;k ÅtkZ twy J

Roj.k eh-@ls-2 m/s2

nkc ikLdy Pa

III.	 ek=d i¼fr;k¡ (Unit Systems)
HkkSfrd foKku ds vUrxZr 3 i¼fr;ksa dk iz;ksx fd;k tkrk gSµ
(i)	 CGS i¼fr (lseh&xzke&lsd.M i¼fr)
(ii)	 FPS i¼fr (QqV&ikm.M&lsd.M i¼fr)
(iii)	MKS i¼fr (ehVj&fdyksxzke&lsd.M i¼fr)

[kxksyh; nwfj;ksa dk ekiu (Measurement of Astronomical 
Distances)

l		izdk'k o"kZ (Light Year)
		  izdk'k }kjk fuokZr esa ,d o"kZ esa r; dh x;h dqy nwjh ,d izdk'k 

o"kZ dgykrh gSA

	 1 izdk'k o"kZ = 9.467 × 1015 eh-

		  vukSipkfjd :i ls [kxksyh; nwjh dks O;Dr djus ds fy, izdk'k o"kZ 
dk iz;ksx djrs gSaA

l		[kxksyh; bdkbZ (Astronomical Unit)

		  ;g Hkh nwjh dk ek=d gSA i`Foh vkSj lw;Z ds chp dh ek/; nwjh 
[kxksyh; bdkbZ dgykrh gSA

1 [kxksyh; ek=d = 1.496 × 1011 ehVj

l		ikjlsd (Parsec)
		  ;g nwjh ekius dh lcls cM+h bdkbZ ekuh tkrh gSA

1 ikjlsd = 3.08 × 1016 eh-

1 ikjlsd = 3.26 izdk'k o"kZ

		  ikbjfgfy;ksehVj dk iz;ksx lksyj jsfM,'ku dks ekius gsrq fd;k tkrk gSA

l		lkFkZd eku ;k vad (Significant Figures)
		  fdlh jkf'k dh eki ds ,sls vad] tks ekid ;a= dh ;FkkFkZrk ds vUrxZr 

ml jkf'k ds eku dks O;Dr djrs gSa] lkFkZd vad dgykrs gSaA

	 	 Ex. :   98.76 esa lkFkZd vadksa dh la[;k 4 gS] rFkk 0.00530725 esa 
	    lkFkZd vadksa dh la[;k 6 gSA

l		jsfM;u (Radian)
		  og dks.k] tks o`Ùk dh f=T;k ds cjkcj pki ds }kjk o`Ùk ds dsUæ ij 

cukrk gS] jsfM;u dgykrk gSA
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l		LVsjsfM;u (Steradian)
		  ?ku dks.k dk og eku tks xksys ds i`"B ds ml Hkkx }kjk ftldk 

{ks=Qy xksys dh f=T;k ds oxZ ds cjkcj gksrk gS] xksys ds dsUæ ij 
cuk;k tkrk gS] LVsjsfM;u (sr) dgykrk gSA

IV.	 foek,¡ (Dimensions)

fdlh HkkSfrd jkf'k dh foek,¡ os ?kkrsa (Powers) gksrh gSa ftUgsa ml 
jkf'k osG ek=d dks O;ä djus osG fy, ewy ek=dksa ij p<+krs gSaA

HkkSfrd jkf'k;ksa dh foek,¡ fy[kus osG fy, yEckbZ] æO;eku] le; 
rFkk rki osG ewy ek=dksa dks Øe'k% L, M, T rFkk q ls izn£'kr 
djrs gSaA

mnkgj.kµ{ks=Qy dh foek [Mº L2 Tº]  rFkk

vk;ru dh foek [Mº L3 Tº] gksrh gSA

nwjh (Distance)
fdUgha nks fcUnqvksa ds chp dh txg ds lkaf[;d ekiu dks nwjh dgrs 
gSa] bldk ljy eryc ;g gS fd ;s fcUnqvksa ds chp ds iFk dh 
yEckbZ dh eki gksrk gSA S.I. iz.kkyh esa nwjh dh ekiu ehVj esa ekih 
tkrh gSA

V.	xfr ds ?kVd (Components of Motion)

	 tc le; chrus ds lkFk&lkFk fdlh oLrq  dh fLFkfr ugha cnyrh 
gS] rks ;g fLFkfr fojke fLFkfr dgykrh gSA ijUrq tc le; chrus ds 
lkFk&lkFk oLrq dh fLFkfr cnyrh gS] rks dgk tk ldrk gS fd oLrq 
xfr voLFkk esa gSA xfr ls lacafèkr dqN egRoiw.kZ 'kCn uhps fn, gSaµ

	 (i)	 nwjhµ;g fdlh fuf'pr le;kofèk esa fdlh ¥iM }kjk r; fd;k 
x;k okLrfod iFk gksrk gSA

	 (ii)	 foLFkkiuµfdlh oLrq dh çkjafHkd fLFkfr ls vafre fLFkfr 
rd dh U;wure nwjh dks foLFkkiu dgrs gSaA ;g ,d fuf'pr 
le;kofèk esa oLrq dh fLFkfr esa ifjorZu ds cjkcj gksrh gSA Kkr 
gks fd nwjh ,d vfn'k jkf'k gS tcfd foLFkkiu ,d lfn'k jkf'k 
gS gkyk¡fd nksuksa dh bdkbZ (ehVj) leku gSA foLFkkiu èkukRed] 
½.kkRed ;k 'kwU; gks ldrk gS tcfd nwjh lnSo èkukRed gksrh 
gSA

	 (iii)	xfrµfdlh xfreku oLrq }kjk bdkbZ le; varjky esa r; dh 
xbZ nwjh dks xfr dgk tkrk gS vFkkZr~]

						     xfr	 ¾ nwjh
le;

		  ;g ,d vfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM (m/s) 
gSA fdlh Hkh {k.k oLrq dh xfr dks rkRdkfyd xfr dgrs gSaA ;fn 
,d oLrq leku le; varjky esa vleku nwjh dks r; djrh gS 
rks ml oLrq dh bl xfr dks oLrq dh vleku xfr dgrs gSaA

	 (iv)	osx (Velocity)µfdlh xfreku oLrq ds osx dks bdkbZ le; 
varjky esa oLrq ds foLFkkiu ds :i esa ifjHkkf"kr fd;k tkrk gS 
vFkkZr~]

	
					    osx	 ¾ foLFkkiu

le;

		  ;g ,d lfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM gSA 

;fn dksbZ ¥iM leku le; varjky esa leku foLFkkiu djrk gS 
rks bls ,dleku osx dgk tkrk gSA ;fn dksbZ ¥iM leku le; 
varjky esa vleku foLFkkiu djrk gS rks bls ifjorZu'khy osx 
dgk tkrk gSA

	 (v)	 laosx (Momentum) µvxj fdlh oLrq ds æO;eku dks mlds 
osx ls xq.kk dj nsa] rks xq.kuQy ml oLrq dk laosx dgykrk gSA

						     laosx	 ¾ æO;eku × osx
						     P	 = mv
					    ek=d fdxzk ehVj@lsd.M
		  ;g ,d lfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM gSA 

;fn dksbZ ¥iM leku le; varjky esa leku foLFkkiu djrk gS 
rks bls ,dleku osx dgk tkrk gSA ;fn dksbZ ¥iM leku le; 
varjky esa vleku foLFkkiu djrk gS rks bls ifjorZu'khy osx 
dgk tkrk gSA

	 (vi)	 Roj.k (Acceleration)µfdlh oLrq ds Roj.k dks oLrq ds osx 
ds ifjorZu dh nj ds :i esa ifjHkkf"kr fd;k tkrk gSA 

					    Roj.k ¾ 
osx esa ifjorZu 
le; esa ifjorZu

(V V )

(T T )
2 1

2 1

−
−  

¾ t
v

 

	 ;g ,d lfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM2 (m/

s2) gSA ;fn osx le; ds lkFk ?kVrk gS rks Roj.k ½.kkRed gksrk 
gS vkSj bls eanu dgrs gSaA ;fn Roj.k le; ds lkFk ugha cnyrk 
gS rks bls fLFkj Roj.k dgrs gSaA

VI.	 U;wVu osG xfr fo"k;d fu;e (Newton’s Laws of Motion)

(i)	U;wVu dk xfr dk izFke fu;e (Newton’s First Law of 
Motion)µß;fn dksbZ oLrq fojke voLFkk esa gS] rks og fojke 
voLFkk esa gh jgsxh vkSj ;fn og ,d leku pky ls lhèkh js[kk 
esa py jgh gS] rks og oSls gh pyrh jgsxh] tc rd fd ml 
ij dksbZ cká cy yxkdj mldh voLFkk esa ifjorZu u fd;k 
tk,AÞ bls xSyhfy;ks dk fu;eÞ ;k ^tM+Ro dk fu;e* (Law 
of Intertia) Hkh dgrs gSaA

	 mnkgj.kµ

	 Bgjh gqbZ eksVj ;k jsyxkM+h osG vpkud py iM+us ij mlesa cSBs 
;k=h ihNs dh vksj fxj iM+rs gSa] D;ksafd ;kf=;ksa osG 'kjhj dk 
fupyk Hkkx xkM+h osG lkFk pyus yxrk gS] ijUrq 'kjhj dk Åij 
okyk Hkkx tM+Ro osG dkj.k fojkekoLFkk esa gh cuk jgrk gSA

(ii)	U;wVu dk xfr dk f}rh; fu;e (Newton’s Second Law 
of Motion)µßfdlh oLrq osG laosx&ifjorZu dh nj ml oLrq 
ij vkjksfir cy osG vuqØekuqikrh gksrh gS rFkk laosx ifjorZu 
vkjksfir cy dh fn'kk esa Hkh gksrk gSAÞ

		  cy	=	æO;eku × Roj.k
		  F	 =	 ma
	 mnkgj.kµ

	 fØosGV f[kykM+h rsth ls vkrh gqbZ xsan dks dSp djrs le; vius 
gkFkksaa dks xsan osG osx dh fn'kk esa xfreku dj ysrk gS rkfd 
pksV de yxsA

(iii)	U;wVu dk xfr dk r`rh; fu;e (Newton’s Third Law of 
Motion)µßizR;sd fØ;k dh izfrfØ;k foijhr fn'kk esa gksrh 
gSAÞ bls fØ;k&izfrfØ;k dk fu;e Hkh dgk tkrk gSA
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	 mnkgj.kµ
	 cUnwd ls xksyh pykus okys dks ihNs dh vksj èkDdk yxukA
	 dks.kh; laosxµfdlh d.k ds jSf[kd laosx dk ?kw.kZu v{k ds 

lkis{k vk?kw.kZ] d.k dk dks.kh; laosx dgykrk gSA ;g ,d 

lfn'k jkf'k gSA bldk ek=d fdxzk eh2@lsd.M gSA 

	 dks.kh; laosx laj{k.k dk fu;e

	 cká cy vk?kw.kZ ds vHkko esa] fdlh fi.M vFkok fudk; dk 

fdlh ?kw.kZu v{k ds ifjr% dks.kh; laosx fu;r jgrk gSA

l	 laosx laj{k.k dk fu;e (Law of Conservation of  
Momentum)µß;fn d.kksa osG fdlh lewg ;k fudk; ij dksbZ 
cká cy ugha yx jgk gS] rks ml fudk; dk oqGy laosx fu;r 
jgrk gS vFkkZr~ VDdj osG igys vkSj ckn dk laosx cjkcj gksrk 

gSAÞ bl dFku dks gh laosx laj{k.k dk fu;e dgrs gSaA

	 cy (Force)µcy] æO;eku ds lkFk oLrq dk ,d ijLij 

fØ;k gS] tks oLrq ds osx dks cnyus dk dkj.k curk gSA bls 

fdlh fo'ks"k oLrq dks /kdsyus ;k [khapus ds :i esa ifjHkkf"kr 

fd;k tk ldrk gSA cy ,d lfn'k jkf'k gS ftldk vFkZ gS fd 

blesa ifjek.k vkSj fn'kk nksuksa gksrs gSaA ftl fn'kk esa cy yxk;k 

tkrk gS og ml cy dh fn'kk ds :i esa tkuk tkrk gSA bldk 

S.I. ek=d U;wVu gSA C.G.S. iz.kkyh esa cy dh bdkbZ Mkbu 

gSA
l	 cy dk vkosx (Impluse of Force)µtc dksbZ cM+k cy 

fdlh oLrq ij FkksM+s le; osG fy, dk;Z djrk gS] rks cy rFkk 
le; vUrjky osG xq.kuQy dks ml cy dk vkosx dgrs gSaA

	       vkosx = 	cy × le; vUrjky = laosx ifjorZu

mnkgj.kµæO;eku 10 kg okyh ,d e'khu xu ls 500 ms–1 dh 
xfr ls 10 xksyh izfr lsd.M dh nj ij 20 gm dh xksfy;k¡ nkxrh 
gSaA e'khu xu dh fLFkfr esa okafNr cy D;k gksxkµ

gy % le; ds lkFk vkosx ifjorZu dh nj

			  F	 = dp/dt
			  m	= 20/1000 kg = /dt

dv m s500=

	 10 xksyh dh fLFkfr cuk, j[kus ds fy, vko';d cy

				    = 10 × dp/dt
				    = 10 × d (mv)/dt
				    = 10 × 20/1000 × 500 
				    = – 100 N 

VII.	?k"kZ.k cy (Force of Friction)
fdlh oLrq dh xfr dk fojks/k djus okyk cy ?k"kZ.k cy gksrk gSA ;g 
rhu izdkj dk gks ldrk gSµ

(i)	 LFkSfrd ?k"kZ.k (Static Friction)

(ii)	 lihZ ?k"kZ.k (Sliding Friction)

(iii)	yksVfud ?k"kZ.k cy (Rolling Friction)

?k"kZ.k cy osG dkj.k gh dksbZ euq"; lhèkk [kM+k jgrk gSA ,oa ?k"kZ.k cy 
de gksus ij ge osGys osG fNyosG ,oa cjlkr osG fnuksa esa fpduh lM+d 
ij fQly tkrs gSaA ?k"kZ.k lEidZ 'kfDr dk mnkgj.k gSA

VIII.	vfHkosGUæh; cy (Centripetal Force)

o`Ùkh; xfr djrs d.k ij]  o`Ùk osG osGUæ dh vksj yxus okyk cy 
vfHkosGUæh; cy dgykrk gSA

		  vfHkosGUæh; cy	=	æO;eku × vfHkosGUæh Roj.k

		  F	 =	 m

r

υ2

tgk¡ m = fi.M dk nzO;eku v = osx] r =  o`Ùkkdkj iEi dh f=T;k

mnkgj.kµlw;Z ds pkjksa vksj xzgksa dh xfr vfHkdsUæh; cy 

(Centripetal force) ds dkj.k gh lEHko gksrs gSaA jksM ;k jsy ifjiFk  

ij oØksa dk >qdko vfHkdsUæh cy iznku djus ds fy, fn;k tkrk gSA

IX.	 vidsUæh; cy (Centrifugal Force)

;g vfHkdsUæh; cy ds foijhr (vFkkZr~ dsUæ ls ckgj dh vksj) 

gksrk gSA

mnkgj.kµeFkkuh] nwèk ls eD[ku vyx djus okyh e'khu rFkk ok¥'kx 

e'khu (Washing machine) dk vidsUæ 'kks"k.k (Centrifugal 
driver) vidsUæ cy ds fl¼kUr ij dk;Z djrs gSaA

X.	 cy vk?kw.kZ (Moment of Force)

cy }kjk ,d fi.M dks ,d v{k ds ifjr% ?kqekus dh izo`fÙk dks cy 

vk?kw.kZ dgrs gSaA cy vk?kw.kZ I = cy × v{k ds ifjr% nwjh

	 cy vk?kw.kZ dk ek=d =
cy dk ek=d × nwjh dk ek=d = U;wVu ehVj

l	 cy vk?kw.kZ ,d lfn'k jkf'k gS] bldk S.I. ek=d ^U;wVu 

ehVj* gksrk gSA

mnkgj.kµ

(1)	 ?kjksa eas vkVk ihlus dh pDdh eas gRFkk dhy ls nwj yxk;k tkrk 

gS rkfd ?kqekus ds fy, de tksj yxkuk iM+sA

(2)	 ikuh fudkyus okys gS.M iEi dk gRFkk yEck gksrk gSA

XI.	 xq#Rokd"kZ.k cy (Gravitational Force)

;g ,d vkd"kZ.k cy gS tks czãkaM esa izR;sd fiaM ds chp dk;Z djrk 

gSA ;g og cy gS ftlds dkj.k i`Foh vkSj vU; xzg fcuk viuk 

LFkku NksM+s lw;Z ds pkjksa vksj pDdj yxkrs jgrs gSaA xq#Rokd"kZ.k 

ds cy ls i`Foh vU; fiaMksa dks Hkh viuh vksj vkdf"kZr djrh gSA 

xq#Rokd"kZ.k cy gj pht ij dk;Z djrk gSA okLro esa xq#Rokd"kZ.k 

dsoy i`Foh dk gh xq.k ugha gS czãk.M esa gj oLrq] pkgs og NksVh gks 

;k cM+h lcdk xq.k gS vkSj ;s oLrq,¡ gj nwljh oLrq ij cy yxkrh gSaA

			  xq#Rokd"kZ.k cy (F) = mg
tgk¡ m = fiaM dk æO;eku vkSj g = i`Foh ij xq#Rokd"kZ.k

uksV %  i`Foh ds dsUæ esa ’g’ dk eku 'kwU; gksrk gSA

	 (g = 9.8 ehVj@lsd.M)

XII.	xq#Ro dsUæ (Centre of Gravity)

fdlh oLrq dk xq#o dsUæ] og fcUnq gS tgk¡ oLrq dk leLr Hkkj 

dsfUær jgrk gS] pkgs oLrq ftl fLFkfr eas j[kh tk,A
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oLrq dk Hkkj xq#Ro dsUæ ls Bhd uhps dh vksj dk;Z djrk gSA
fdlh oLrq dks LFkk;h lUrqyu eas cus jgus ds fy, xq#Ro dsUæ ls 
gksdj tkus okyh ÅèokZèkj js[kk oLrq ds vk/kkj ls gksdj xqtjuh 
pkfg,A

XIII.  ?kuRo (Density)

	 l	 ßfdlh inkFkZ ds bdkbZ vk;ru esa inkFkZ dh ftruh ek=k 
mifLFkr jgrh gS mls ml inkFkZ dk ?kuRo dgrs gSaAÞ

?kuRo = 
inkFkZ dk æO¸keku
inkFkZ dk vk¸kru

 	 	 bls izk;% r ls lwfpr djrs gSaA rFkk r = 
M

V
	 	 bldk SI ek=d fdyksxzke izfr ?kuehVj ;k kgm–3 rFkk CGS 

ek=d xzke izfr ?ku lsaVhehVj gksrk gSA ?kuRo vfnl jkf'k gSA 
ikuh dk ?kuRo 4°C ij izk;% 1g cm–3 ;k 1000 kg m–3 gksrk 
gSA

	 l	 leqæ ls ikuh ds mPp ?kuRo mldh yo.krk ds dkj.k gSA

	 vkisf{kd ?kuRo (Relative Density)

	 l	 fdlh ds ?kuRo ,oa izkekf.kd inkFkZ ds ?kuRo ds vuqikr dks ml 
inkFkZ dk vkisf{kd ?kuRo dgrs gSaA

vkisf{kd ?kuRo = 
fdlh inkFkZ dk ?kuRo

izkekf.kd inkFkZ dk ?kuRo

 	l	 bldh dksbZ bdkbZ ugha gksrh gS D;ksafd ;g nks leku jkf'k;ksa dk vuqikr 
gSA

		  l	 fdlh æo ds ?kuRo ;k vkisf{kd ?kuRo ds ekius okys ;U= dk 
gkbMªksehVj dgrs gSaA

		l	 d.k dk vkdkj eq[;r% lek/kku vkSj lfu?k"kZ.k ds }kjk de gks 
tkrk gSA

		l	 ckny vkdk'k esa fuXu ?kuRo ds dkj.k gh rSjrs gSaA

3. dk;Z] lkeF;Z vkSj ÅtkZ 
(Work, Power and Energy)

I.	 lkeF;Z vFkok 'kfDr (Power)
	 dk;Z djus dh nj dks 'kfDr dgrs gSaA bldk ek=d twy izfr lsd.M 

(J/s) ;k okV (W) gksrk gSA
	 'kfDr (P) = dk;Z (W)/le; (t)

l	 ;g ,d vfn'k jkf'k (Scalar Quantity) gSA

l	 1 H.P. (v'o 'kfDr) 746 okV ds cjkcj gksrh gSA

II.	 dk;Z (Work)
	 dk;Z rHkh lEiUu gqvk ekuk tkrk gS tc fdlh oLrq ij cy yxrk gS 

vkSj oLrq cy dh fn'kk esa foLFkkfir gksrh gSA dk;Z ,d vfn'k jkf'k 
gS] bldk ek=d twy gSA

	 dk;Z =	 cy × cy dh fn'kk esa foLFkkiu

III.	 ÅtkZ (Energy)

	 fdlh fi.M osG dk;Z djus dh {kerk mlesa fufgr ÅtkZ }kjk gksrh gSA 
ÅtkZ ,d vfn'k jkf'k gS] bldk ek=d twy gSA

ÅtkZ nks izdkj dh gksrh gSµ

(i)	 xfrt ÅtkZ
(ii)	 fLFkfrt ÅtkZ
(i)	 xfrt ÅtkZ (Kinetic Energy)µfdlh fi.M dh xfr osG 

dkj.k dk;Z djus dh {kerk xfrt ÅtkZ dgykrh gSA

	
(K. E) gksxh = 1

2
2mv

(ii)	 fLFkfrt ÅtkZ (Potential Energy)µfdlh fi.M esa mldh 
fLFkfr osG dkj.k tks ÅtkZ gksrh gS mls mldh fLFkfrt ÅtkZ 
dgrs gSaA tSlsµck¡/k cukdj bdV~Bk fd;s x;s ikuh dh ÅtkZ] 
?kM+h dh pkch esa lafpr ÅtkZ ruh gqbZ ¥Lizx vkfnA

		  P. E.	 =	 mgh 
	 tgk¡	 m	 =	æO;eku

			  g	 =	xq#Rotfur Roj.k

			  h	=	Å¡pkbZ

	 fLizax (Spring)µtc ge fdlh fLizax dks nckrs ;k [khaprs gSa rks ;g 
okil viuh ewy voLFkk esa vk tkrh gSA bldk dkj.k gS fd fLizaax 
esa fLFkfrt ÅtkZ fo|eku gksrh gSA fLizax dks fLFkfrt ÅtkZ% tc 
fdlh fLizax dks nck;k tkrk gS ;k [khapk tkrk gS rks NksM+rs gh ;g 
fLizax viuh ewy voLFkk esa okil vk tkrh gS ;g fLiazx esa fo|eku 
fLFkfrt ÅtkZ ds dkj.k gksrk gSA fLizax tSls izR;kLFk inkFkZ gd ds 
fu;e dk ikyu djrs gSaA

l	ÅtkZ laj{k.k dk fu;e (Law of Conservation of Energy)µÅtkZ 
dk u rks fuekZ.k gksrk gS vkSj u gh fouk'kA ÅtkZ dk dsoy ,d :i 
ls nwljs :i esa :ikUrj gksrk gSA

ÅtkZ dk :ikarj.k djus okys midj.k
(Energy Conversion Devices)

midj.k

(Device)
ÅtkZ dk :ikarj.k

(Conversion of Energy)

Mk;useks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa

cSVjh jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjorZu

fo|qr eksVj fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa

ekbØksQksu /ofu ÅtkZ dks fo|qr ÅtkZ esa

ykmMLihdj fo|qr ÅtkZ dks /ofu ÅtkZ esa

fo|qr cYc fo|qr ÅtkZ dks izdk'k vkSj Å"ek ÅtkZ esa

lksyj lsy lkSj ÅtkZ dks fo|qr ÅtkZ esa

eksecÙkh jklk;fud ÅtkZ dks izdk'k ,oa Å"ek ÅtkZ esa

fo|qr ghVj fo|qr ÅtkZ dks m"eh; ÅtkZ esa

tyrk gqvk dks;yk jklk;fud ÅtkZ dks m"eh; ÅtkZ esa

izdk'k fo|qr lsy izdk'k ÅtkZ dks fo+|qr ÅtkZ esa

fo|qr lsy jklk;fud ÅtkZ dks fo|qr ÅtkZ esa
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midj.k

(Device)

ÅtkZ dk :ikarj.k

(Conversion of Energy)

flrkj ;kaf=d ÅtkZ dks /ofu ÅtkZ esa

fo.M Vjckbu xfrt ÅtkZ dks ;kaf=d ÅtkZ esa

QksVks lsy izdk'k ÅtkZ dks fo|qr ÅtkZ esa ifjorZu

4. xq#Rokd"kZ.k  
(Gravitation)

l	 xq#Rokd"kZ.k cy osG fl¼kUr dk izfriknu U;wVu us 1686 bZ- esa fd;k] 
FkkA

I.	 U;wVu dk xq#Rokd"kZ.k dk fu;e (Newton’s Law of 
Gravitation)
U;wVu osG vuqlkj] ßxq#Rokd"kZ.k dk cy fi.Mksa osG æO;eku osG xq.kuQy 
dk lekuqikrh rFkk muosG chp dh nwjh osG oxZ dk O;qRØekuqikrh 

(Inversely proportional) gksrk gSAÞ F = G M M1 2
2r

 tgk¡ G = 6.67  

×
 
10–11 NM2/kg gSA

II.	 xq#Roh; Roj.k (Gravitation Acceleration)
l	 xq#Ro cy osG dkj.k mRiUu Roj.k dks xq#Roh; Roj.k 

(Acceleration due to gravity) dgrs gSaA bls ‘g’ ls O;Dr 
fd;k tkrk gSA g dk eku 9.8 m/sec2 gksrk gSA

III.	‘g’ osG eku esa ifjorZu (Change of the Value of ‘g’)
l	 Hkweè; js[kk (Equator ) ls èkqzo (Pole) (i`Foh dh lrg ij) dh 

vksj tkus ij ‘g’ osG eku esa Øe'k% o`f¼ gksrh gS rFkk ;g èkqzoksa 
(Poles) ij egÙke (Maximum) gksrk gSA Hkwe/; js[kk ij g dk 
eku U;wure gksrk gSA

l	 i`Foh dh lrg ls Åij tkus ;k uhps vkus ij ‘g’ osG eku esa 
deh vkrh gSA

IV.	  fy¶V esa fi.M dk Hkkj (Weight of a Body in Lift)
l	 Hkkjghurk (Weightlessness) og fLFkfr gS ftlesa fi.M dks 

vius Hkkj dk vuqHko ugha gksrk gSA eqDr :i ls fxjrs gq, fi.M 
dk Roj.k xq#Roh; Roj.k osG cjkcj gksus osG dkj.k dksbZ fi.M 
Hkkjghurk dh fLFkfr eglwl djrk gSA

l	 ;fn dksbZ O;fDr fy¶V ls ,dleku Roj.k ls Åij tk jgk gks 
rks mls c<+s gq, Hkkj  dk vuqHko gksrk gS] tcfd uhps vkus ij 
mldk Hkkj ?kVk gqvk izrhr gksrk gSA ;fn ,dleku Roj.k ls uhps 
vk jgs fy¶V dh Mksj rksM+ nh tk, rks fi.M Hkkjghu gks tkrk gSA

l	 fdlh Ïf=e mixzg esa cSBk O;fDr Hkkjghurk dk vuqHko djrk 
gSA

V.	 Ikyk;u osx (Escape Velocity)
l	 og U;wure osx ftls izkIr djus osG ckn dksbZ fi.M i`Foh osG 

xq#Roh; {ks= osG ckgj pyk tkrk gS vkSj i`Foh ij ykSVdj 
ugha vkrk gS] mls iyk;u osx (Escape Velocity) dgrs gSaA 
i`Foh ij fdlh oLrq dk iyk;u osx 11.2 km/s gksrk gSA

l
	 (VE) = 2gR  

5. nkc  
(Pressure)

izfr ,dkad {ks=Qy ij yxus okys cy dks nkc dgrs gSaA bldk ek=d 
U;wVu@ehVj2 ;k ikLdy gksrk gSA ;g ,d vfn'k jkf'k gSA

	 P	 =	 F

A

ok;qe.Myh; nkc i`Foh ds okrkoj.k ds Hkhrj dk nkc gS] vFkkZr~ lkekU; 
'kjhj ij ok;qe.My }kjk yxk;k x;k nkc] ok;qe.Myh; nkc dgykrk gSA 
bls cSjksehVj ls ekik tkrk gSA ekud okrkoj.k (1 atm) 1013.25 mbar 
ds :i esa ifjHkkf"kr nkc dh ,d bdkbZ gS] tks 760 feyhehVj ikjk LrHk 
ds cjkcj gksrk gSA

I.	 ikLdy dk fu;e (Pascal’s Law)

	 fdlh æo osG {kSfrt ry esa fLFkr lHkh fcUnqvksa ij lHkh fn'kkvksa 
esa cjkcj nkc yxrk gSA gkbMªksfyd fy¶V (Hydraulic lift) ,oa 
gkbMªksfyd czsd (Hydraulic break) ikLdy osG fu;e ij dk;Z djrs 
gSaA

l	 cSjksehVj ekSle osG iwokZuqeku rFkk ok;qe.Myh; nkc ekius esa 
lgk;d gksrk gSA

cSjksehVj dk ikjk ekSle ij izHkko

,dk,d fxjrk gS vk¡èkh@rwQku

èkhjs&èkhjs fxjrk gS o"kkZ

èkhjs&èkhjs c<+rk gS lkQ ekSle

l	 ok;qeaMyh; nkc dk SI ek=d ckj (Bar) gksrk gSA

	 1 ckj	=	 105 N/m2 

II.	æoksa esa nkc (Pressure in Liquid)
	 æoksa osG vUnj fdlh fcUnq ij æo osG dkj.k nkc æo dh lrg ls ml 

fcUnq dh xgjkbZ (h) ] æo osG ?kuRo (d) rFkk Roj.k (g) osG xq.kuQy 
osG cjkcj gksrk gSA

	 nkc (P)	 =	 h × d × g  

III.	xSl nkc (Air Pressure)
	 æo dh Hkk¡fr xSl Hkh ml ik= dh nhokj ij nkc Mkyrh gS ftlesa og 

cUn gSA

IV.	 æo nkc lEcUèkh ikLdy dk fu;e (Pascal’s Law releted 
to Liquid Pressure)
izFke fu;eµß;fn xq#Roh; izHkko dks ux.; ekuk tk;s] rks lUrqyu 
dh voLFkk esa æo osG Hkhrj izR;sd fcUnq ij ncko leku gksrk gSAÞ

f}rh; fu;eµßfdlh crZu esa cUn æo osG fdlh Hkkx ij vkjksfir 
cy] æo }kjk lHkh fn'kkvksa esa leku ifj.kke esa lapkfjr dj fn;k 
tkrk gSA

V.	 mR{ksi ;k mRIykou cy (Buyant Force)

rSjrs ;k vkaf'kd :i ls tyeXu fiaM ij ikuh }kjk Åij dh vksj 
cy yxk;k tkrk gSA bl Å/oZxkeh cy dks mRIykou cy dgrs gSaA 
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bl ?kVuk dks ßmR{ksiÞ ds :i esa tkuk tkrk gSA ;g cy u dsoy 
æoksa }kjk] cfYd xSlksa }kjk Hkh yxk;k tkrk gSA

;g Å/oZeq[kh cy r; djrk gS fd dksbZ oLrq Mwcsxh ;k rSjsxhA ;fn 
oLrq dk Hkkj Åij dh vksj yxus okys cy ls de gS] rks oLrq rSjus 
yxsxh ugha rks Mwc tk,xhA

,d fiaM rSjrk gS ;fn mRIykod cy > mldk Hkkj

,d fiaM Mwcrk gS ;fn mldk Hkkj > mRIykod cyA

mRIykou cy nks dkjdksa ij fuHkZj djrk gSµ

(i)	 oLrq dk vk;ruµMwch gqbZ oLrq dk vk;ru vf/kd gksus ij 
mRIykou cy vf/kd gksrk gSA

(ii)	 æo dk ?kuRoµæo dk ?kuRo ftruk vf/kd gksxk] mRIykou 
cy mruk gh vf/kd gksxkA

VI.	 vk£dfeMht dk fl¼kUr (Archimede’s Principle)

fdlh Bksl (solid) oLrq dks fdlh æo esa iw.kZr% ;k va'kr% Mqckus ij 
Bksl osG Hkkj esa deh izrhr gksrh gS rFkk Bksl osG Hkkj esa ;g deh mlosG 
Îkl foLFkkfir (gVk, x,) æo osG Hkkj osG cjkcj gksrh gSA

l	nqXèkekih] gkbMªksehVj] blh fl¼kar ij dk;Z djrs gSaA

6. inkFkks± ds lkekU; xq.k
(General Properties of Matters) 

I.	 i`"B ruko (Surface Tension)
fdlh æo dk i`"B ruko og cy gS] tks æo osG i`"B ij [khaph x;h dkYifud 
js[kk dh bdkbZ yEckbZ ij js[kk osG yEcor~ dk;Z djrk gSA i`"B ruko 
T = F/l
l	 i`"B ruko dk SI ek=d U;wVu@eh- ;k twy@ehVj2 gksrk gSA

l	 ,d xM~<s esa Hkjs ikuh esa ;fn feV~Vh dk rsy fNM+d fn;k 
tk;s] rks ePNj ej tkrs gSa] ftldk dkj.k gS fd feV~Vh dk 
rsy fNM+dus ls ikuh dk i`"B ruko de gks tkrk gS] ftlls  
Åijh lrg dh f>Yyh VwV tkrh gS vkSj ePNj cSBrs gh Mwc 
tkrs gSaA

II.	 llatd cy (Cohesive Force)
	 ,d gh inkFkZ osG v.kqvksa osG chp dk;Zdkjh vkd"kZ.k cyksa dks llatd 

cy dgrs gSaA

III.	 vklatd cy (Adhesive Force)
nks fHkUu inkFkks± osG v.kqvksa osG chp yxus okys vkd"kZ.k cy dks 
vklatd cy dgrs gSaA

uksVµnks vkosf'kr vFkok ,d vkosf'kr o nwljh vukosf'kr oLrq ds chp 
yxus okyk cy fLFkj fo|qr cy dgykrk gSA

IV.	 osGf'kdRo (Capillarity)
osG'kuyh esa æo dk Åij mBuk ;k uhps fxjuk osGf'kdRo dgykrk gSA 
blds izeq[k mnkgj.k fuEu gSaµ

l	 ikSèkksa esa tkbye Ård (xylem tissue) osG }kjk tM+ ls fofHkUu 
Hkkxksa esa ty dk igq¡pukA

l	 QkmUVsu isu (L;kgh okyk isu) dk dk;Z djukA

V.	 ';kurk (Viscosity)
æo dk og xq.k ftlosG dkj.k æo viuh fHkUu&fHkUu ijrksa esa 
gksus okyh vkisf{kd xfr (Relative velocity) dk fojksèk djrk gSA 
';kurk dgykrk gSA

l	 xk<+s æo dh ';kurk irys æo dh vis{kk vfèkd gksrh gSA

VI.	 izR;kLFkrk (Elasticity)

ßfdlh inkFkZ dk og xq.k ftlosG dkj.k oLrq fo:id cy osG gVk fy, 

tkus ij viuh iwoZ voLFkk dks iw.kZr% izkIr dj ysrh gS] izR;kLFkrk 

dgykrh gSA bldk S.I. ek=d ikLdy gSA

DokVZ~t lcls vfèkd izR;kLFk rFkk xhyh feV~Vh o ekse (wax) lcls 

vfèkd lq?kV~; oLrq gSA

?kuRo (Density)

HkkSfrdh esa fdlh inkFkZ ds bdkbZ vk;ru esa fufgr æO;eku dks ml 

inkFkZ dk ?kuRo dgrs gSaA vr% ?kuRo fdlh inkFkZ ds ?kusiu dh 

eki gSA
l	 lkekU; rki ij ty dks B.Mk djus ij mldk ?kuRo c<+rk gSA 

ysfdu tc ty dk rki 4°C ls uhps fxjus yxrk gS] rks bldk 
?kuRo de gksus yxrk gS] blh izdkj 0°C ls 4°C rd ty dk 
vk;ru ?kVrk gS o ?kuRo c<+ tkrk gS rFkk 4°C ls Åij rki 
esa o`f¼ djus ij ty dk vk;ru c<+ tkrk gSA vr% ty dk 
?kuRo 4°C ij vf/kdre 1000 fdxz eh–3 gksrk gSA vr% 0°C 
ls 4°C rd ty dk vlkekU; izlkj gksrk gS] tcfd 4°C ds 
Åij ds rkiksa ij bldk izlkj lkekU; gksrk gSA

7. èofu ,oa rjax xfr 
(Sound and Wave Motion)

/ofu ,d izdkj dk dEiu ;k fo{kksHk gS] tks fdlh Bksl] æo ;k xSl ls 
gksdj lapkfjr gksrh gSA /ofu dk osx Bksl esa lcls vf/kd æoksa esa mlls de 
rFkk xSl ls lcls de gksrk gSA fuokZr esa /ofu dk lapj.k ugha gks ldrk 
gSA èofu ;kaf=d rjax gSA ftlds lapj.k ds fy;s ek/;e dh t:jr gksrh 
gSA æo] xSl ,oa IykTek esa /ofu vuqnS/;Z rjax ds :i esa pyrh gS] tcfd 
Bkslksa esa ;g vuqizLFk rjax ds :i esa Hkh lajp.k dj ldrh gSA

l èofu rjax dh fuEu fo'ks"krk,¡ gksrh gSaµ

t	ijkorZu (Reflection)

t	izfrèofu (Echo)

t	viorZu (Refraction)

t	vuqukn (Resonance)

t	foorZu (Diffraction)

t	rkjRo (Pitch)

t	xq.krk (Quality)
	 /ofu dh rhozrk Mslhcy ls ekih tkrh gSA

	 vkoklh; {ks= esa Lohdk;Z ekud /ofu rhozrk 55 Mslhcy gS 80 
Mslhcy ls vf/kd /ofu [krjukd /ofu iznw"k.k dgykrh gSA
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/ofu ds lzksr

(Source of Sound)

rhozrk (dB esa)

(Intensity)

lk/kkj.k ckrphr 30-40

tksj ls ckrphr 50-60

Vªd&VªSDVj 90-100

lkbju 110-120

tsV foeku 140-150

e'khuxu 170

felkby 180

I.	 /ofu rjaxksa ds izdkj (Types of Sound Waves)

(i)	 JO; rjax (Audible Sound)

ftu ;kaf=d rjaxksa (Mechanical Waves) dh vko`fÙk 

(Frequency) yxHkx 20 gV~Zt (Hz) ls 20 gtkj gV~Zt (KHz) 
osG chp gksrh gS] ge mUgsa èofu (Sound) dh laKk ls vfHkfgr 

djrs gSaA èofu ,d vuqnSè;Z (Longitudinal) rjax gS]

l	 èofu osx dk lcls vfèkd Bksl esa] fQj æo esa rFkk lcls 

de xSl esa gksrk gSA

(ii)	 voJO; rjax (Infrasonic Waves)

l	 ;s 20 Hz osG uhps dh èofu rjaxsa gSaA

l	 euq"; dh èkM+dusa rFkk HkwdEi dh rjaxsa voJO; rjaxsa gksrh 

gSaA bu /ofu rjaxksa dks dqÙkk] fcYyh] lk¡i lquus es l{ke 

gksrs gSaA

(iii)		ijkJO; rjax (Ultrasonic Wave)

l	 20,000 Hz osG Åij dh rjaxksa dks ijkJO; rjax dgrs gSaA

l	 pexknM+ ,oa oqGÙks bl rjax dks fudkyus ,oa lquus dh 

{kerk j[krs gSaA LokLF; {ks= esa MkDVjksa }kjk vYVªklkm.M 

esa bl /ofu dk iz;ksx fd;k tkrk gSA

l	 bu /ofu rjaxksa dh vko`fÙk bruh vf/kd gksrh gS fd bUgsa 

ekuo dku ugha lqu ldrs gSaA

II.	 rjax xfr (Wave Motion)

l rjax ,d fo{kksHk (Disturbance) gSA ftlesa ekè;e osG d.k viuh 

ekè; fLFkfr (Mean Position) ls LFkk;h :i ls foLFkkfir gq, 

fcuk ÅtkZ dk lapj.k djrs gSaA

l	 ;fn rjax lapj.k osG fy, ekè;e vko';d gks rks ,slh rjax dks 

;kaf=d (Mechanical) ;k izR;kLFk (Elastic) rjax dgrs gSa] 

tcfd ekè;e dh vuqifLFkfr esa Hkh lapfjr gksus okyh rjaxksa dks 

v;kaf=d (Non-mechanical) ;k vizR;kLFk (Non-elastic) 
dgrs gSaA èofu ;kaf=d rjaxksa dk mnkgj.k gS] tcfd izdk'k 

v;kaf=d rjax dkA

l	 ekè;e dh d.kksa osG dEiu dh fn'kk osG vkèkkj ij ;kaf=d rjaxsa 

nks izdkj dh gksrh gSaµvuqizLFk (Transverse) ,oa vuqnSè;Z 

(longitudinal)A

			   (i)	 vuqizLFk rjax (Transverse Waves)µvuqizLFk rjax 

(Transverse Waves) esa nks ikLk&ikl okys Ük`axksa vFkok 

xrks± (troughs) osG chp dh nwjh rjaxnSè;Z dgykrh gS vU; 

'kCnksa esa og rjax] ftlesa ekè;e osG d.k rjax osG pyus 

dh fn'kk osG yEcor~ dEiu djrs gSa] mUgsa vuqizLFk rjax 

dgrs gSa_ tSlsµty dh lrg ij mRiUu rjaxsa rFkk jLlh 

osG ,d fljs dks >Vdk nsus ij mRiUu rjaxsaA

			   (ii)	 vuqnSè;Z rjax (Longitudinal Wave)µog rjax] ftlesa 

ekè;e osG d.k rjax osG pyus dh fn'kk osG lekukUrj 

dEiUu djrs gSa] mUgsa vuqnSè;Z rjax dgrs gSaA tSlsµtc 

,d fLizax ls ,d yksgs osG VqdMs+ ;k ck¡V dks yVdk dj 

FkksM+k uhps [khapdj NksM+ nsrs gSa rks ck¡V osG Åij&uhps 

nksyu djus ij fLizax esa mRiUu lEihMu ,oa fojyu 

(Compression and rarofaction) osG ekè;e ls fo{kksHk 

;k rjax vkxs c<+rk gSA ck¡V osG nksyu dh fn'kk fo{kksHk osG 

lapj.k dh fn'kk lekukUrj gksrh gSA ok;q esa èofu rjaxksa 

dk lapj.k Hkh blh izdkj gksrk gSA

			 	 èofu vuqnSè;Z rjax dk mnkgj.k gSA

III.	rjax dh ?kVuk,¡ (Event of Waves)

(i)	 	ijkorZu (Reflection)µrjaxksa dk fdlh lrg ls Vdjkdj 

iqu% mlh ekè;e esa okil gksuk] ijkorZu dgykrk gSA ;g èofu 

,oa izdk'k nksuksa rjaxksa dh fo'ks"krk gksrh gSA

(ii)	viorZu (Refraction)µ;g rjax dh og fo'ks"krk gS] ftlosG 

dkj.k rjaxsa ,d ekè;e ls nwljs ekè;e eas tkus ij vius ewy 

iFk ls fopfyr gks tkrh gSaA l?ku ekè;e ls fojy ekè;e esa 

tkus ij os vfHkyEc (Normal) dh vksj eqM+ tkrh gSaA ;g Hkh 

nksuksa izdkj dh rjaxksa esa ik;k tkrk gSA

	 ghjs ds viorZukad vf/kd gksrk gS] D;ksafd mlesa izdk'k dh 

dkQh gn rd eksM+us dh {kerk vf/kd gksrh gSA

(iii)	foorZu (Diffraction)µ;g rjax dh og fo'ks"krk gS ftlesa 

os fdlh ckèkk osG fdukjksa ij eqM+ tkrh gSaA ;g Hkh vuqizLFk ,oa 

vuqnSè;Z nksuksa izdkj dh rjaxksa esa ik;k tkrk gSA

(iv)	O;frdj.k (Interference)µ;fn nks leku vko`fÙk 
(Frequency) okyh rjaxsa ,d gh fn'kk esa leku osx ls xfr'khy 
gksa rks fdlh fcUnq ij budh rhozrk egÙke rFkk fdlh fcUnq 
ij U;wure gksrh gSA rjax dh bl fo'ks"krk dks O;frdj.k 
(Interference) dgrs gSaA ftl fcUnq ij egÙke rhozrk iSnk gksrh 
gSA mls laiks"kh O;frdj.k (Constructive interference) rFkk 
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ftl fcUnq ij U;wure rhozrk gksrh gS mls fouk'kh O;frdj.k 

(Distructive interference) dgrs gSaA ;g Hkh nksuksa izdkj dh 

rjaxksa dh fo'ks"krk gSA lkcqu ds cqycqys dk jaxhu jax blh izHkko 

ds dkj.k gksrk gSA

(v)	èkqzo.k (Polarization)µ;g rjax dh og fo'ks"krk gS] ftlesa 

rjax osG dEiu rjax dh xfr osG yEcor~ ry esa osGoy ,d gh 

fn'kk esa gksrk gSA èkqzo.k osGoy vuqizLFk rjax dh fo'ks"krk gSA

	 izdk'k dks vuqizLFk rjax fl¼ djus osG fy, mldk èkqzfor gksuk 

xSl izek.k gSA

l	 fo|qr pqEcdh; rjaxsa (Electromagnetic Waves)µos rjaxsa 

ftUgsa lapfjr gksus ds fy, ek/;e dh vko';drk ugha gksrh gS 

mUgsa fo|qr pqEcdh; rjaxsa dgrs gSa] vFkkZr~ fo|qr pqEcdh; rjaxsa 

fuokZr esa Hkh lapfjr gks tkrh gSaA fo|qr pqEcdh; rjaxsa izdk'k 

ds osx ls xfr djrh gSa rFkk ;s rjax QksVksu ls feydj cuh 

gksrh gSaA
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(Breif Description of Electromagnetic Waves)

Ø- 
la-

(S.
No.)

rjax dk uke

(Name of Wave)
vkfo"dkjd

(Inventor)
rjaxnS/;Z

(Wavelength)
lzksr

(Source)
xq.k rFkk mi;ksx

(Properties and Uses)

1. vUrfj{k fdj.ksa 	
(Cosmic rays)

csdjsy rFkk 
D;wjh (1896)

10–4 Å rd
egkfoLQksV ftlls czãk.M 
cuk gS

ÅtkZ 108 eV ls vf/kd] czãk.M ds v/;;u 
esaA

2. xkek&fdj.ksa 	  
(g rays)

csdjsy rFkk 
D;wjh (1896)

10–4 Å ls 1Å 
rd

ijek.kqvksa ds ukfHkdksa dk 
fo?kVu gksus ijA

QksVk s zx zkfQd IysV ij jklk;fud fØ;k] 
izfrnhIr] vk;uhdj.k] mPp os/ku&{kerk] 
vkos'k jfgr] dSalj ds bykt ds fy, mi;qDrA

3. ,Dl fdj.ksa	  
(X-rays)

jksatu (1895)
1Å ls 100Å 

rd
Hkkjh ukfHkd ij rhozxkeh 
bysdVªkWuksa ds Vdjkus ijA

xkek fdj.kksa ds lHkh xq.k] ijUrq os/ku {kerk 
de] x–fdj.k fp=.k dk fpfdRlk ,oa tklwlh 
esa vewY; ;ksxnku] fdLVy&lajpuk ds v/;;u 
esa ;ksxnkuA

4. ijkcSaxuh fdj.ksa	  
(Ultra-violet rays)

fjVj (1801)
100Å ls 

3900Å rd
lw;Z rFkk fo|qr foltZu

xkek fdj.kksa okys lHkh xq.k] ijUrq os/ku {kerk 
cgqr de gksrh gS] izdk'k oS|qr izHkko] dhMs+ 
ekjus rFkk izdk'k la'ys"k.k esa iz;qDrA

5. n`'; fdj.ksa 	
(Visible rays)

U;wVu (1666)
3800Å ls 

7800Å rd
vk;fur xSl rFkk rki 
nhIr oLrqvksa lsA

izdk'k oS|qr izHkko] QksVksxzkfQd fØ;k] oLrqvksa 
dks ns[kus esa iz;qDr ,dek= fdj.ksaA 

6.

vojDr fdj.ksa  	
vFkok Å"eh; rjaxsa 
(Infrared rays or 
thermal Waves)

gj'kSy (1800)
5 ×10–3m ls 
10–6m rd

xeZ oLrqvksa ls
Å"eh; izHkko lokZf/kd] jkf= esa QksVksxzfQd 
djus esa rFkk jksfx;ksa dh ¥ldkbZ djus esa iz;qDr 
Vsyhfotu ds nwjLFk fu;a=.k esaA
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Ø- 
la-

(S.
No.)

rjax dk uke

(Name of Wave)
vkfo"dkjd

(Inventor)
rjaxnS/;Z

(Wavelength)
lzksr

(Source)
xq.k rFkk mi;ksx

(Properties and Uses)

7.
lw{e vFkok ekbØks 
rjaxsa (Short or 
micro waves)

ekdksZuh (1895)
0.1mm ls 1m 

rd
LQqfyax foltZu }kjkA

jMkj esa] mixzgksa rFkk yEch nwjh okys csrkj 
lapkj esa rFkk ekbØksoso vksou esaA 1mm ls 
1m rd dh rjaxksa dks y?kq jsfM;ks rjaxsa ;k gV~Zt 
rjaxssa Hkh dgrs gSaA

8. jsfM;ks rjaxsa	  
(Radio Waves)

ekdksZuh (1895)
1m ls 100km 

rd
nksfyr fo|qr ifjiFkksa }kjk

ijkofrZr rFkk foofrZr gksrh gSa] jsfM;ks rFkk T.V. 
ds lapkj.k esaA

9. nh?kZ jsfM;ks rjaxsa 	
(Long radio Waves)

ekdksZuh (1895)
100km ls 

10000km rd
nksfyr fo|qr ifjiFkksa }kjkA

ukS&lajpuk (Navigation), iqfyl jsfM;ks rFkk 
izlj.k esa iz;qDr gksrh gSaA

8. Å"ek rFkk rki 
(Heat and Temperature)

I.	 Å"ek (Heat)

;g og ÅtkZ gS] tks ,d oLrq ls nwljh oLrq esa osGoy rkikarj osG 
dkj.k LFkkukUrfjr gksrh gSA

vUrjkZ"Vªh; SI i¼fr esa Å"ek dk ek=d twy gS] fdUrq oSGyksjh Hkh 
,d vU; ek=d gSA

twy dk fu;eµtwy izHkko (Joule effect) vFkok twy dk fu;e 
(Joule’s law) ls vk'k; vusd HkkSfrd izHkkoksa ls gS ftudk lEcU/k 
vaxzst HkkSfrd'kkL=h tsEl izsLdkWV twy (James Proscott Joule) ls 
gSA ;s fu;e ;k izHkko ,d ugha cfYd vusd gSa] tks uhps fn;s x;s gSaµ

twy dk izFke fu;e (twy Å"eu)µ;g fu;e fdlh pkyd ls gksdj 
cgus okyh /kkjk rFkk mlls ml pkyd esa mRiUu Å"ek dk ijLij 
laca/k crkrh gSA

twy dk f}rh; fu;eµ;g fu;e dgrk gS fd fdlh vkn'kZ xSl dh 
vkUrfjd ÅtkZ mlds vk;ru vkSj nkc ij fuHkZj ugha djrh] dsoy 
mlds rkieku ij fuHkZj gksrh gSA

II.	 rki (Temperature)

rki og HkkSfrd dkjd gS tks ,d oLrq ls nwljh oLrq esa Å"eh; ÅtkZ 
osG izokg dh fn'kk fuf'pr djrk gSA rki dh bdkbZ lsaVhxszM gSA

Økafrd rkiµØkafrd rki xSl dk og rki gS] ftlls de rki ij 
ml xSl dks nkc vkjksfir djds xSl voLFkk ls æo voLFkk esa 
ifjofrZr dj fn;k tk ldsA

vkWDlhtu (O2) dk Økafrd rki = 118.8°C ≈ (119°C)
xyukadµfdlh fuf'pr rki ij Bksl inkFkZ dk Bksl voLFkk ls æo 
voLFkk esa ifjofrZr gksuk xyu dgykrk gS rFkk ftl rki ij ;g 
fØ;k lEiUu gksrh gS] mls xyukad (Melting point) dgrs gSaA

DoFkukadµfdlh fuf'pr rki ij æo dk xSlh; voLFkk esa cnyuk 
DoFku dgykrk gS rFkk ftl rki ij ;g fØ;k lEiUu gksrh gS mls 
DoFkukad dgrs gSaA ty dk DoFkukad 100°C gksrk gSA

izs'kj dqdj esa ok;qnkc lkekU; dejs ds ok;qnkc ls yxHkx 2 xquk 

gksrk gSA blh dkj.k blesas ikuh yxHkx 120°C ij vcyrk gSA Qyr%  
blesa Å"ek vf/kd gksrh gSA ;gh dkj.k gS fd izs'kj dqdj esa [kkuk 
tYnh idrk gSA

ekuo 'kjhj dk lkekU; rkiØe QkjsukbV esa 98.4 vkSj lsfYl;l esa 
86.89 gksrk gSA

ty dk vlkekU; izlkjµlHkh æo xeZ fd;s tkus ij vk;ru esa 
c<+rs gSa] ijUrq ty dk 0°C ls 4°C rd xeZ dus ij vk;ru ?kVrk 
gS rFkk 4°C ds ckn rkieku c<+us ij bldk vk;ru c<+rk gS bls gh 
ty dk vlkekU; izlkj dgrs gSaA bldk vFkZ ;g gS fd ty ds 4°C  
ds vf/kd rkieku ij xeZ djus ij ty dk vk;ru c<+uk 'kq: gksrk 
gS vFkkZr~ ty dk vk;ru 4°C ij vf/kd gksrk gSA nSfud thou ij 
bldk izHkko ⇒ 1 B.Ms ns'kksa esa rkykcksa esa cQZ te tkus ij mlesa 
eNfy;k¡ thfor jgrh gSa] D;ksafd ty ds teus dh fØ;k Åij ls 
uhps dh vksj gksrh gSA bl dkj.k rkykc dk Åij dh ijr te tkrh 
gS vkSj uhps okyk Hkkx 4° C ij ty dh voLFkk esa jgrk gSA ftlesa 
eNfy;k¡ mlesa thfor jgrh gSaA

,d fi.M ty esa 40°C ds rki ij rSjrk gS ;fn rkieku 100°C gks 
tk;s rks og ml fi.M dk dqN vkSj Hkkx tyeXu gks tk;sxkA

ok"ihdj.kµfdlh inkFkZ dk æo voLFkk ls xSl voLFkk esa ifjorZu 
ok"ihdj.k (Vaporisation) dgykrk gSA ;g nks izdkj dk gksrk 
gSµok"iu rFkk DoFkuA

fdlh Hkh izdkj ds fefJr æO; esa mifLFkr vo;oksa dks ok"iu dh 
fØ;k ds ek/;e ls vyx fd;k tkrk gS ftls vklou dgk tkrk gSA

l	?kMs+ esa j[kk ikuh ok"ihdj.k dh fØ;k ds dkj.k B.Mk gks tkrk gS 
D;ksafd tc ikuh ?kM+s ds jU/kzksa ls ckgj vkrk gS rks ok"i cu tkrk 
gSA ok"i cuus ds fy, vko';d Å"ek og ?kM+s esa j[ks ikuh ls 
ysrk gS vkSj ty B.Mk gks tkrk gSA æo dh [kqyh lrg ls izR;sd 
rki ij èkhjs&/khjs æo dk ok"i esa cnyuk ok"ihdj.k dgykrk 
gSA ok"ihdj.k ds fy, æo dks Å"ek dh vko';drk gksrh gS] ;g 
Å"ek vius vUnj ls gh izkIr djrk gS] vr% æo B.Mk gks tkrk gSA 
vke thou esa blds dbZ mnkgj.k ns[kus dks feyrs gSa] tSlsµgekjs 
'kjhj esa ilhuk lw[kus ;kuh ok"ihdj.k ds fy, Å"ek 'kjhj ls 
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xzg.k gksrk gS vr% 'kjhj B.Mk gks tkrk gSA ok"ihdj.k ds dkj.k 
gh dwyj B.M mRiUu djrk gS ,oa lqjkgh dk ikuh B.Mk gks tkrk 
gSA

Å/oZikruµdqN Bksl inkFkZ_tSlsµvk;ksMhu] diwj] ukSlknj] vkfn 
,sls gksrs gSa] tks xeZ djus ij fcuk æfor gq, Bksl voLFkk ls lh/ks gh 
xSl voLFkk esa ifjofrZr gks tkrs gSa rFkk B.Mk djus ij lh/ks Bksl 
esa cny tkrs gSaA bl fØ;k dks Å/oZikru (Sublimation) dgrs gSaA

iSekuk fgekad DoFkukad

lsfYl;l 0° 100°

QkWjsugkbV 32° 212°

j~;wej iSekuk 0° 80°

osGfYou 273° 373°

bu pkjksa iSekuksa esa lEcUèkµ

C

5
=

F 32

9
=

R

4
=

K 273

5

− −

O° K dk vFkZ gSµ273°C

III.	 fof'k"V Å"ek (Specific Heat)
	 fdlh inkFkZ osG 1 xzke æO;eku osG rki esa 1°C o`f¼ djus osG fy, 

vko';d Å"ek dks ml inkFkZ dh fof'k"V Å"ek dgrs gSaA 

IV.	 xqIr Å"ek (Latent Heat)
	 fu;r rki ij inkFkZ dh voLFkk esa ifjorZu osG fy, Å"ek dh 

vko';drk gksrh gSA bls inkFkZ dh xqIr Å"ek dgrs gSaA ;g nks 
izdkj dh gksrh gSA

V.	 xyu dh xqIr Å"ek (Latent Heat of Fusion)
	 ,dkad æO;eku dks æo esa cnyus osG fy, vko';d Å"ek] xyu 

dh xqIr Å"ek dgykrh gSA cQZ ds xyu dh xqIr Å"ek 80 Cal/g 
gksrh gSA

VI.	 ok"iu dh xqIr Å"ek (Latent Heat of Vaporisation)
	 æo osG ,dkad æO;eku dks ok"i esa cnyus osG fy, vko';d Å"ek 

ok"iu dh xqIr Å"ek dgykrh gSA
VII.	 Å"ek èkkfjrk (Heat Capacity)
	 fdlh inkFkZ dh fof'k"V Å"ek èkkfjrk dh og ek=k gS] tks ml 

inkFkZ osG ,dkad æO;eku dks ok"i esa cnyus osG fy, ,dkad rki 
òf¼ mRiUu djrh gSA bls izk; C }kjk O;Dr fd;k tkrk gSA

		                         C = 
Q

M×θ

	 Li"V gS fd m æO;eku eas q rki o`f¼ djus ds fy, vko';d  
Å"ek Q = MC gksxh] tgk¡ C ml inkFkZ dh fof'k"V Å"ek èkkfjrk gSA

VIII.	 Å"ek dk lapj.k (Transmission of Heat)
	 Å"ek osG ,d LFkku ls nwljs LFkku ij tkus dks Å"ek dk lapj.k 

dgrs gSaA bldh rhu fofèk;k¡ gksrh gSaµpkyu] laogu] fofdj.kA

pkyu] laogu rFkk fofdj.k esa vUrj 
(Difference Between Conduction, Convection & Radiation)

pkyu

(Conduction)
laogu

(Convection)
fofdj.k

(Radiation)

ekè;e 
}kjk

Å"ek dk lapj.k 
d.kksa }kjk 

Å"ek dk lapj.k 
ekè;e osG d.kksa }kjk

ekè;e dh 
vko';drk ugha

ekè;e 
osG d.k

vius LFkku ij 
gh jgrs gSa

viuk LFkku ifjo£rr 
djrs gSa

vizHkkfor

lapj.k 
dh fn'kk

Vs<s+&es<s+ ;k ljy 
js[kk

Vs<+s&es<+s ljy js[kk

lapj.k 
dh pky

cgqr èkheh èkheh cgqr rst

ekè;e osGoy Bksl æo o xSl fuokZr@ok;q

FkeZl ¶ykLd (thermus flask) esa yEcs le; rd rjy inkFkZ xeZ ;k 
B.Mk jgrk gS] D;ksafd blesa Å"ek dks u gh dksbZ gkfu vkSj u gh dksbZ 
ykHk izkIr gksrk gSA lapkyu (conduction), laogu (convection) 
,oa fofdj.k (radiation) ds dkj.k FkeZl ¶ykLd esa j[kk inkFkZ xeZ 
gS rks xeZ yEcs le; rd jgsxk vkSj BaMk rjg inkFkZ yEcs le; rd 
B.Mk jgsxkA
lw;Z dk izdk'k fofdj.k ds ek/;e ls gh i`Foh rd igq¡prk gSA

ije 'kwU; rki

(Absolute Zero Temperature)

ije 'kwU; lS¼kafrd :i ls U;wure rkieku gSA bl rki ij vkf.od 
ÅtkZ U;wure gksrh gSA ije 'kwU; rkieku osGfYou LosGy ij 0 K (Zero 
Kelvin) tcfd lsfYl;l LosGy ij –273.15°C ifjHkkf"kr fd;k x;k gSA

9. izdk'k  
(Light)

okLro esa izdk'k ,d izdkj dh ÅtkZ gS] tks fo|qr pqEcdh; rjaxksa osG :i 
eas lapkfjr gksrh gSA

tc izdk'k dh fdj.k ikjn'khZ ek/;e esa izos'k djrh gS rks mldh rjaxnS/;Z 
o osx esa ifjorZu gks tkrk gS ysfdu vko`fÙk esa dksbZ ifjorZu ugha gksrkA

izdk'k dk fpdus i`"B ls Vdjkdj okil ykSVus dh ?kVuk dks izdk'k dk 
ijkorZu dgrs gSaA

I.	 ijkorZu osG fu;e (Law’s of Reflection)

	 ;s fuEufyf[kr gSaµ

(i)	 vkiru dks.k ijkorZu dks.k osG cjkcj gksrk gSA

(ii)	 vkifrr fdj.k] vkiru fcUnq ij vfHkyEc rFkk ijko£rr 
fdj.k ,d lery esa gksrs gSaA

II.	 viorZu (Refraction)

	 izdk'k dk ,d ek/;e ls nwljs ek/;e esa tkus ij vius ekxZ ls 
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fopfyr gks tkuk viorZu dgykrk gSA viorZu ds dkj.k gh rkjs 
vkdk'k esa fVefVekrs gSaA

	 (i) 	 viorZukad (Refractive Index)
		  fdlh ek/;e dk viorZukad izdk'k dh pky ds inksa esa fuEu 

izdkj ifjHkkf"kr fd;k tkrk gSµ

				   viorZukad	= fuokZr esa izdk'k dh pky
ek/;e esa izdk'k dh pky

		  ;k

				   µ	= v
c

		  (A)	 rjaxnS/;Z ds inksa esa viorZukad (Refractive Index in 
terms of Wavelengths)

			   tc izdk'k ,d ek/;e ls nwljs ek/;e esa tkrk gS rks vko`fÙk 
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		  (B)	 lkis{k viorZukad (Relative Refractive Index)
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			   D;ksafd viorZukad nks leku HkkSfrd jkf'k;ksa dk vuqikr gS] 
blfy, bldh dksbZ bdkbZ o foek ugha gksrh gSA

		  og dkjd ftu ij fdlh ek/;e dk viorZukad fuHkZj djrk 
gSµ

		  l	 ek/;e dh izÏfr
		  l	  iz;qDr izdk'k dh rjaxnS/;Z
		  l	  rki
		  l ifjos'k ds ek/;e dh izÏfr

III.	izdk'k dk izdh.kZu (Scattering of Light)
	 tc ekè;e esa èkwy rFkk vU; inkFkks± osG lw{e d.k gksrs gSa rks ml 

ekè;e ls xqtjus ij izdk'k fofHkUu fn'kkvksa esa izlkfjr gks tkrk gSA 
bls izdk'k dk izdh.kZu dgrs gSaA

l	 lw;Z osG izdk'k esa cSaxuh jax dk rjaxnSè;Z lcls de rFkk  
izdh.kZu lcls vfèkd gksrk gSA yky jax dk rjaxnSè;Z lcls 
vfèkd rFkk izdh.kZu lcls de gksrk gSA

l	 [krjs dk flXuy yky jax dk blfy, cuk;k tkrk gSa] D;ksafd 
bl jax dk bldk izdh.kZu de gksrk gS rFkk ;g nwj ls lokZfèkd 
Li"V fn[kkbZ nsrk gSA 

l	 vkdk'k dk jax uhys izdk'k osG izdh.kZu osG dkj.k gksrk gS] D;ksafd 
uhys jax dk izdh.kZu lcls vfèkd gksrk gSA

l	 leqæ ds ty dk uhyk gksuk Hkh izdk'k ds izdh.kZu dk mnkgj.k 
gSA

l	 izdh.kZu osG dkj.k gh lw;ksZn; ,oa lw;kZLr osG le; lw;Z yky 
jax dk izrhr gksrk gSA

l	 uhps izdk'k esa lokZf/kd ÅtkZ gksrh gS] tcfd yky izdk'k esa 
lcls de ÅtkZ gksrh gSA

IV.	 Økafrd dks.k (Critical Angle)
	 ;fn vkiru dks.k dk eku èkhjs&èkhjs c<+krs tk;sa] rks viorZu dks.k 

Hkh c<+rk gS rFkk ,d fo'ks"k  vkiru dks.k osG fy, viorZu dks.k 90° 
gks tkrk gSA bl vkiru dks.k dks ßØkfUrd dks.kÞ dgrs gSaA

V.	 izdk'k dk o.kZ&fo{ksi.k (Dispersion of Light)

	 lw;Z osG izdk'k dk fçTe ls xqtjdj 7 jaxksa esa c¡V tkuk o.kZ fo{ksi.k 
dgykrk gSA

	 lw;Z osG izdk'k ls lkr jaxksa esa ls cSaxuh jax dk fo{ksi.k lcls vfèkd 
o yky jax dk fo{ksi.k lcls de gksrk gSA

VI.	 niZ.k (Mirror)

	 niZ.k dk fuekZ.k fdlh ikjn'khZ 'kh'ks osG ,d lrg dh dybZ (polish) 
djosG fd;k tkrk gSA dybZ djus osG fy, flYoj ukbVªsV (AgNO3) 
;k ikjs (Hg) dk iz;ksx fd;k tkrk gSA

	 niZ.k nks izdkj osG gksrs gaSµ (A) lery (B) xksyh; niZ.kA

l	 lery niZ.k osG nksuksa ry likV gksrs gSaA bl niZ.k ls cuus okyk 
izfrfCkEc oLrq osG cjkcj curk gSA izfrfcEc niZ.k ls mruk gh 
ihNs curk gS] ftruk vkxs oLrq niZ.k osG jgrh gSA

l	 nks lekUrj lery niZ.k ds e/; ;fn izdk'k ds ,d fcUnq lzksr 
dks j[k fn;k tk;s rks cuus okys izfrfcEcksa dh la[;k vuUr 
gksxhA 

	 fdlh O;fDr dk iwjk izfrfcEc ns[kus gsrq ,d lery niZ.k dh 
U;wure Å¡pkbZ O;fDr dh Å¡pkbZ dh vk/kh gksrh gSA lery niZ.k 
dh ijkorZd lrg lery gksrh gSA blesa fdlh oLrq dk izfrfcEc 
niZ.k ds ihNs mruh gh nwjh ij curk gSA ftruh nwjh ij oLrq 
niZ.k ds vkxs j[kh gksrh gSA

l	 xksyh; niZ.k dk¡p osG [kks[kys xksys dk Hkkx gksrk gS] ftldh 
,d lrg ij ikWfy'k fd;k tkrk gSA xksyh; niZ.k nks izdkj osG  
gksrs gSaµ(a) vory niZ.k (b) mÙky niZ.kA lery niZ.k }kjk 
cuk izfrfcEc vkHkklh oLrq ds cjkcj o lh/kk gksrk gSA

(a)	 vory niZ.k (Concave Mirror)µ;fn mHkjs gq, Hkkx 
ij dybZ dj nh tkrh gS rks vory niZ.k dgykrk gSA

		 mi;ksx % 'ks¥ox fejj osG :i esa] xkfM+;ksa dh gSMykbV esa] 
nar fpfdRld }kjk jksxh dh tk¡p esaA

(b)	 mÙky niZ.k (Convex Mirror) % blosG èk¡ls gq, Hkkx ij 
dybZ dh tkrh gSA

		 mi;ksx (Uses) % xkfM+;ksa esa ik'oZ niZ.k (Side mirror) osG 
:i esa] xfy;ksa dh LVªhV ykbV esa vkfnA

VII.	 ysal (Lens)
ySal f¶yaV dk¡p }kjk fufeZr gksrs gSa ;s nks izdkj osG gksrs gSaµ

(i)	 vory ysal	 (ii)  mÙky ysal
(i)	 vory ysal (vilkjh ysal) (Concave lens / Diverging 
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Lens) osG nksuksa Hkkx èk¡ls gksrs gSaA blesa 'kh"kZ dk Hkkx pkSM+k 
rFkk chp dk Hkkx /k¡lk gqvk gksrk gSA vr% bldh Qksdl nwjh 
½.kkRed rFkk {kerk Hkh ½.kkRed gksrh gSA

	 mi;ksxµfudV n`f"V nks"k okys O;fDr osG p'es esaA ty esa ok;q 
dk cqycqyk vory ySal dh rjg dk;Z djrk gSA

(ii)	 mÙky ysal (vfHklkjh ysal) (Convex lens / Converging 
Lens) osG nksuksa fljs mHkjs gq, gksrs gSaA 'kh"kZ dk Hkkx l¡djk 
rFkk chp dk Hkkx pkSM+k gksrk gSA bls vfHklkjh ySal Hkh dgk 
tkrk gSA

	 mi;ksxµlw{en'khZ] dSejk] nwjǹf"V nks"k okys O;fDr;ksa osG p'es esa

	 izdk'kh; lw{en'khZ dk iz;ksx oLrq dh foHkDr 'kfDr c<+kus ds fy, 
fd;k tkrk gSA

	 ySal dk S.I. ek=d Mk;ksIVj gksrk gSA

l	 vko/kZd ySal ,d izdkj dk mÙky ySal gksrk gS ftldk iz;ksx 
ikl dh oLrqvksa dk vko£èkr izfrfcEc izkIr djus ds fy, 
fd;k tkrk gSA

VIII. ekuo us= (Human Eye)

l	 us= dk vkdkj yxHkx xksykdkj gksrk gSA us= dk ckgjh Hkkx 
lQsn gksrk gSA ;g dBksj gksrk gS rkfd ;g vka[kksa ds van:uh 
fgLls dks nq?kZVukvksa ls cpk ldsA blds ikjn'khZ vxz Hkkx dks 
dkfuZ;k dgrs gSaA

l	 dkWfuZ;k ds ihNs] ge ,d xgjs jax dh is'kh; lajpuk ikrs gSa ftls 
vkbZfjl (ifjrkfjdk) dgk tkrk gSA ifjrkfjdk esa ,d NksVk 
lk fNæ gksrk gS ftls iqryh dgk tkrk gSA iqryh dk vkdkj 
ifjrkfjdk }kjk fu;af=r gksrk gSA vkbZfjl us= dk og fgLlk gS 
tks us= dks viuk fof'k"V jax nsrk gSA ifjrkfjdk vka[k esa ços'k 
djus okys çdk'k dh ek=k dks fu;af=r djrh gSA

l	 ekuo us= esa mÙky ysal gksrk gSA us= dk mÙky ysal ftl LØhu 
ij oLrq dh Nfo cukrk gS ftls jsfVuk dgk tkrk gSA

l	 jsfVuk cM+h la[;k esa raf=dk dksf'kdkvksa (vkWfIVd Qkbcj) ls 
<dk gksrk gS tks çdk'k ds çfr laosnu'khy gksrs gSaA os n`'; 
raf=dkvksa ds ek/;e ls Nfo dks efLr"d rd ys tkrs gSaA jsfVuk 
ij cuus okyk çfrfcEc ,d lsdaM ds 1/16 osa fgLls rd cuk 
jgrk gS vkSj mlds ckn xk;c gks tkrk gSA

l	 dksf'kdk,¡ nks çdkj dh gksrh gSa (i) 'kadq] tks mTToy çdk'k ds 
çfr laosnu'khy gksrh gSa vkSj (ii) jkWM] tks ean çdk'k ds çfr 
laosnu'khy gksrh gSaA

l	 ekuo us= ysal dh Qksdy yackbZ dks cnydj vyx&vyx 
oLrqvksa ds fy, vyx&vyx nwjh ij Nfo dks dsafær djrh gSA 
;g flfyvjh ekalisf'k;ksa }kjk fd;k tkrk gS] tks ysal dh Qksdy 
yackbZ dks cnyus ds fy, ladqpu vkSj fojyu djrh gSA vk¡[k 
dh bl fØ;k dks vka[k ds lek;kstu dh 'kfä dgk tkrk gSA

l	 n`'; raf=dk vkSj jsfVuk ds tksM+ ij dksbZ laosnh dksf'kdk,a ugha 
gksrh gSa] blfy, ml LFkku ij dksbZ n`f"V laHko ugha gSA bls 
CykbaM LikWV (va/k fcanq) dgrs gSaA

l	 lkekU; us= ftl nwjh rd vkjkenk;d :i ls i<+ ldrk gS 
og yxHkx 25 lseh gSA bl nwjh dks us= dh U;wure nwjh dgrs 
gSaA ;g og U;wure nwjh gS ftl ij us= oLrqvksa dks Li"V :i ls 
ns[k ldrk gS] mez ds lkFk cnyrk jgrk gSA

i{ekHkh isf'k;k¡

n`f"ViVy

n`d raf=dk

dkpkHk æo

LoPN e.My

ifjrkfjdk

iqryh

ty æo

fØLVyh; ysal

l	 fudV n`f"V nks"k (Myopia)µbl n`f"V nks"k ls ihfM+r O;fDr 
vius ikl dh oLrqvksa dks Li"V ns[k ysrk gS] ysfdu ,d fuf'pr 
nwjh ls vfèkd nwjh ij j[kh oLrqvksa dks Li"V ugha ns[k ikrkA 
bldk fuokj.k vory ysal ls gksrk gSA

l	 nwj n`f"V nks"k (Hypermetropia)µbl n`f"V nks"k ls ihfM+r 
O;fDr nwj dh oLrqvksa dks rks Li"V ns[k ysrk gS] fdUrq ikl dh 
oLrq,¡ Li"V ugha ns[k ikrkA bldk fuokj.k mÙky ysal ls gksrk 
gSA

l	 tjk ǹf"V nks"k (Presbyopia)µò¼koLFkk osG dkj.k vk¡[k dh 
lkeatL; {kerk ?kV tkrh gS ;k lekIr gks tkrh gS] ftlosG dkj.k 
O;fDr u rks nwj dh oLrq vkSj u fudV dh gh oLrq ns[k ikrk gSA f}
Qksdlh ysal ls bldk fuokj.k gksrk gSA

l	 o.kkZUèkrk (Colour Blindness)µlgh jax u ns[k ikus dks 
o.kkZUèkrk dgrs gSaA

l	 ;g nks"k euq"; dh vk¡[k esa tUetkr (vkuqoaf'kd) gksrk gS rFkk 
bldk dksbZ mipkj ugha gSA bl jksx dks o.kkZèkkj n`f"V nks"k vFkok 
o.kkZUèkrk dgrs gSaA

10. fo|qr  
(Electricity)

I.	 fo|qr vkos'k (Electric Charge)
l	lHkh inkFkZ NksVs&NksVs d.kksa ls cus gksrs gSa ftUgsa ijek.kq dgrs gSaA 

ijek.kq ds dsaæ dks ukfHkd dgrs gSaA ukfHkd esa çksVkWu vkSj U;wVªkWu 
gksrs gSaA çksVkWu èkukosf'kr gksrs gSa ijUrq U;wVªkWu ij dksbZ vkos'k 
ugha gksrk gSA ½.kkosf'kr bysDVªkWu ukfHkd ds pkjksa vksj o`Ùkkdkj 
d{kkvksa esa pDdj yxkrs gSaA fo|qr ÅtkZ dk gh ,d :i gS tks 
ijek.kq ds vanj ekStwn fo|qr vkos'kksa ls tqM+k gksrk gSA

II.	 fo|qr /kkjk (Electric Current)
l	fo|qr vkos'kksa ds çokg ls fo|qr èkkjk dk fuekZ.k gksrk gSA
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l	fo|qr èkkjk dks ifjiFk esa fdlh Hkh fcanq ij çfr bdkbZ le; esa 
xfreku fo|qr vkos'k dh ek=k ls ekik tkrk gSA fo|qr èkkjk dk 
ikjaifjd çrhd 'I' gSA

l	fo|qr /kkjk dh bdkbZµfo|qr èkkjk dks ekius ds fy, SI bdkbZ 
,Eih;j gS] tks ,d lrg ij ,d dwyke çfr lsdaM dh nj ls 
gksus okys fo|qr vkos'k ds çokg ds cjkcj gksrk gSA I = q/t tgk¡ 
I fo|qr èkkjk gS (,Eih;j & A esa)_ q vkos'k gS (dwyke esa & c) 
vkSj t fy;k x;k le; gS (lsdaM & s esa)

III.	 izfrjks/k (Resistance)
l	 ;g ,d fo|qr ?kVd gS tks fdlh l£dV esa tqM+s gksus ij fo|qr 

vkos'kksa ds çokg dks jksdrk ;k ckfèkr djrk gSA bls R }kjk 
fu:fir fd;k tkrk gSA 

l	 fdlh ?kVd dk çfrjksèk mlds vkj&ikj gksus okys foHkokUrj dk 
mlls çokfgr gksus okyh èkkjk ls vuqikr gksrk gS vFkkZr~ 

V

I
= R

l	 çfrjksèk dh S.I. (,l-vkbZ-) bdkbZ vkse gSA
l	 V ls I dk vuqikr ftruk vfèkd gksxk] çfrjksèk mruk gh vfèkd 

gksxkA

IV.	 fo|qr pkydrk (s) (Electrical Conductivity)
l	 fo|qr pkydrk ;k fof'k"V pkydrk fo|qr çokg ds lapkyu ds 

fy, lkexzh dh {kerk dk eki gSA ;g vkerkSj ij xzhd v{kj 
flXek (s) }kjk n'kkZ;k tkrk gSA

l	 fo|qr pkydrk dh S.I. bdkbZ flesal@ehVj (S/.m.) gSA

V.	 fo|qr izfrjks/kdrk (r) (Electrical Resistivity)
l	 fo|qr çfrjksèkdrk (ftls fof'k"V fo|qr çfrjksèk] ;k vk;ru 

çfrjksèkdrk ds :i esa Hkh tkuk tkrk gS) ,d lkexzh dk ,d 
ekSfyd xq.k gS tks ;g fuèkkZfjr djrk gS fd og oLrq fo|qr çokg 
ds çokg dk fdruh n`<+rk ls jksdrk gSA

l	 fo|qr çfrjksèkdrk dk SI ek=d vkse&ehVj (W-m) gSA

VI.	 fo|qr lsy (Power Cell)
l	 fo|qr lsy fctyh dk ,d lzksr gSA

l	 os lzksr tks de le; ds fy, de ek=k esa fctyh dk mRiknu 
djrs gSa] fo|qr lsy ;k bysDVªksdsfedy lsy dgykrs gSaA fo|qr 
lsy jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrk gSA 
tc fo|qr lsy dk mi;ksx fd;k tkrk gS] rks lsy ds vanj ,d 
jklk;fud çfrfØ;k gksrh gS tks lsy esa vkos'k mRiUu djrh gSA

l	 ,d fo|qr lsy esa nks V£euy gksrs gSa_ ,d dks èkukRed (+ ve) 
dgk tkrk gS tcfd nwljs dks ½.kkRed (– ve)  dgk tkrk gSA

l	 fLop ,d lkèkkj.k midj.k gS ftldk mi;ksx ;k rks fo|qr 
ifjiFk dks rksM+us ;k mls iwjk djus ds fy, fd;k tkrk gSA

VII.	  vehVj (Ammeter)

	 èkkjk dk eku ,fEi;j esa Kkr fd;k tkrk gSA ,d vkn'kZ vehVj dk 
izfrjksèk 'kwU; gksrk gSA vehVj dks lnSo fo|qr ifjiFk osG Js.khØe 
eas yxk;k tkrk gSA

VIII.	oksYVehVj (Voltmeter)

	 èkkjkekih osG Js.khØe esa ,d mPp izfrjksèk yxkdj oksYVehVj cuk;k 
tkrk gSA ,d vkn'kZ oksYVehVj dk izfrjksèk vuUr gksrk gSA bldks 
ifjiFk osG fdUgha nks fcUnqvksa osG chp lekUrj Øe esa tksM+rs gSa] 
ftuosG chp foHkokUrj Kkr djuk gksrk gSA

IX.	 (A) xSYosuksehVj (Galvanometer)µ/kkjkekih ;k xSYosuksehVj 
,d izdkj dk vehVj gh gSA ;g fdlh ifjiFk esa /kkjk dh mifLFkfr 
dk irk yxkus ds fy, iz;ksx fd;k tkrk gSA

X.	 izR;korhZ èkkjk (Alternating Current, AC)
	 ;g ,d ,slh èkkjk gS] ftldk ifjek.k rFkk fn'kk le; osG lkFk 

cnyrs gSaA ;g èkkjk igys ,d fn'kk esa 'kwU; ls vfèkdre o 
vfèkdre ls 'kwU; rFkk fQj foijhr fn'kk esa vfèkdre o vfèkdre 
ls 'kwU; gks tkrh gSA bls izR;korhZ èkkjk dk ,d pØ (cycle) dgrs 
gSaA

XI.	 VªkalQkWeZj (Transformer)

	 ;g ,d mPp A. C. (izR;korhZ èkkjk) oksYVst dks fuEu A. C. oksYVst 
vkSj fuEu A. C. oksYVst dks mPp A. C. oksYVst esa cny nsrk gSA 

	 eksckby pktZj ,d vipk;h VªkalQkWeZj gksrk gS bldk iz;ksx eksckby 
dks pktZ djus ds fy, fd;k tkrk gSA

XII.	 jsDVhQk;j (Rectifier)

	 ;g ,d fo|qr ;qfDr gS tks izR;korhZ èkkjk ;k vkWYVjusfVo djs.V 
(AC) dks fn"V èkkjk ;k Mk;jsDV djs.V (DC) esa ifjo£rr djrh 
gSA

XIII.	 fo|qr ¶;wt (Electric Fuse)

	 fo|qr ¶;wt dk iz;ksx ifjiFk esa yxs midj.kksa dh lqj{kk osG fy, 
fd;k tkrk gSA ;g fVu (63%) o lhlk (37%) dh feJ èkkrq dk 
cuk gksrk gSA bldk xyukad de gksrk gSA ;g ifjiFk osG lkFk 
Js.khØe esa tksM+k tkrk gSA

XIV.	 ystj (LASER)

	 bldk vkfo"dkj vesfjdh oSKkfud fFk;ksMksj lkbeu us 1960 esa 
fd;k FkkA bldk iwjk uke LASER : Light Amplification by 
stimulated Emission of Radiation gSA

XV. 	 fo|qr 'kfDr (Electric Power)
	 fo|qr ifjiFk esa ÅtkZ osG {k; gksus dh nj dks 'kfDr dgrs gSaA bldk 

S.I. ek=d okV gSA

	 eksckby Qksu esa f}rh;d cSVfj;k¡ izLrqr gksrh gSaA

XVI.	 cYc (Bulb)
	 lkekU; izdkj osG fo|qr cYcksa dks rkinhIr cYc dgrs gSaA bldk 

rkieku 1500°C ls 2700°C rd gksrk gSA cYc osG vUnj 
ukbVªkstu rFkk vkWxZu tSlh vfØ; xSlsa Hkjh tkrh gSaA

XVII.	 V~;wcykbV (Tube Light)
	 V~;wcykbV osG dk¡p esa ,d yEch V~;wc gksrh gSA ftlosG vUnj 

dh nhokjksa ij QkWLQksjl dk ysi p<+k gksrk gSA V~;wc osG vUnj 
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vfØ; xSl tSls vkWxZu dks oqGN ikjs (ejdjh) dh ok"i osG lkFk 
Hkj nsrs gSaA

	 V~;wc osG vUnj nksuksa fdukjksa ij csfj;e vkWDlkbM dh rgas p<s+ 
gq, nks rUrq yxs gksrs gaSA tc rUrqvksa esa èkkjk izokfgr dh tkrh 
gSA rks buosG bysDVªkWu mRl£tr gksrs gaS] tks V~;wc esa Hkjh xSl dk 
vk;uhdj.k djrs gSaA

XVIII.	 'kq"d lsy (Dry Cell)
	 ;g ,d izdkj dk fo|qr jklk;fud lsy gS] tks de fctyh ls 

pyus okys iksVZscy fo|qr ;qfDr;ksa esa iz;qDr gksrk gSA blesa fdlh 
æo dk iz;ksx ugha fd;k tkrk gS] ftlds dkj.k bls 'kq"d lsy 
dgrs gSaA 'kq"d lsy esa iz;qDr tLrk] dSFkksM dk dk;Z djrk gSA 
blesa tLrs ls cus ,d ik= esa NH4CL ;k ZnCl dk isLV Hkj 
dj e/; Hkkx esa dkcZu dh NM+ dks Mkyk tkrk gSA ;g dkcZu dh 
NM+ ,uksM+ (/kukRed) dk dk;Z djrh gSA

XIX.	 izdk'k&oksYVh; lsy@ih- oh- lsy (Photovoltaic Cell)
	 ;g ,d izdkj ds lkSj lsy gksrs gSa] tks lw;Z ;k izdk'k ds fdlh 

vU; lzksr ls ÅtkZ izkIr djds mls fo|qr ÅtkZ esa cny nsrs 
gSa] blesa ,d ls vf/kd p-n taD'ku gksrs gSa] tks vyx&vyx 
v¼Zpkyd inkFkks± ls cus gksrs gSaaA
l	 FkeZy lsy ,d izdkj dk xSYofud lsy gS] tks Å"ek dk 

fo|qr ÅtkZ esa ifjofrZr djrk gSA

l	 lYQj lsy ,d izdkj dk eksYVu&lkWYV lsy gS] tks 
lksfM;e (Na) rFkk lYQj (S) }kjk cuk gksrk gSA

XX.	 lh- ,Q- ,y- (C. F. L.)
	 la;qDr izfrnhIr }hi (Compact Fluoresent Lamp) ySEi 

izfrnhIr osG fl¼kUr ij dk;Z djrk gSA C. F. L. esa izdk'k 
fodh.kZd Mk;ksM (Light Emitting Diode) dk iz;ksx djrs gSaA
l	 izfrnhIr uyh esa nksuksa Nksjksa ij bysDVªksM gksrs gSa ftl ij 

csfj;e vkWDlkbM dk ysi p<+k;k tkrk gS] rkfd fo|qr 
èkkjk osG izokg ls bysDVªksMksa dk mRlTkZu gks losGA

l	 blesa fudyus okyk izdk'k jax QkWLQksjl osG izdkj ij 
fuHkZj djrk gSA

l	 ;g ikjEifjd cYc dh rqyuk esa 75% de ÅtkZ dh [kir 
djrk gSA 

XXI.	 ,- lh- Mk;ueks ;k tujsVj (AC dynamo or Generator)
	 ;g ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrk gSA ;g 

fo|qr pqEcdh; izsj.k osG fl¼kUr ij dk;Z djrk gSA

XXII.	 ,y- bZ- Mh- (LED)
	 LED (Light Emitting Diode) vFkkZr~ izdk'k mRltZd 

Mk;ksM ySEi esa eq[; izdk'kksRiku ?kVd xSfy;e vklsZukbV gksrk 
gSA ;gh fo|qr ÅtkZ dks izdk'k esa cnyrk gSA

	 bldk thoudky C. F. L. dh rqyuk esa vfèkd gksrk gS] D;kasfd  
L. E. D. ySEiksa esa C. F. L. dh rqyuk esa ÅtkZ dh de [kir 
gksrh gSA

XXIII.	 gSykstu ySEi (Halogen Lamp)

	 gSykstu ySEi dk rUrq VaxLVu ,oa lksfM;e dh feJ èkkrq dk 
cuk gksrk gSA ySEi osG rUrq esa lksfM;e feyk gksus osG dkj.k ;g 
ihys jax osG izdk'k dks mRiUu djrk gSA

XXIV.	 vkse dk fu;e (Ohm’s Law)
	 fLFkj rki ij fdlh pkyd esa izokfgr gksus okyh fo|qr èkkjk 

(i) pkyd osG fljksa osG chp foHkokUrj (v) osG lekuqikrh gksrh 
gSA bls gh vkse dk fu;e dgrs gSaA

l	bl fu;e dk izfriknu 1826 bZ- esa teZu oSKkfud tkWtZ 
lkbeu vkse us fd;k FkkA

l	bl fu;e dk iz;ksx pkyd esa izokfgr èkkjk ,oa foHkokUrj 
esa lEcaèk (vuqikr) Kkr djus esa fd;k tkrk gSA

	 foHkokUrj (V) o èkkjk (i) osG vuqikr dk eku pkyd osG 
vkdkj (yEckbZ o vuqizLFk dk {ks=Qy)] inkFkZ rFkk rki 

ij fuHkZj djrk gSA bl vuqikr dks pkyd dk fo|qr 
izfrjksèk (Electrical Resistance) ‘R’ dgrs gSaA

	 vFkkZr~ 	 V
R

i
=  fu;rkadA

11. pqEcdRo  
(Magnetism)

I.		  izkÏfrd ,oa Ïf=e pqEcd (Natural and Artificial 
Magnets)

	 izkÏfrd pqEcd izÏfr esa ik;k tkus okyk ,d iRFkj gS] tks yksgs 
osG NksVs&NksVs VqdM+ksa dks viuh vksj vkd£"kr djrk gSA ;g iRFkj 
yksgs dk vkWDlkbM (Fe3O4) gSA bldh dksbZ fuf'pr vkÏfr ugha 
gksrhA oqGN iRFkjksa dks Ïf=e fof/k;ksa }kjk pqEcd cuk;k tk ldrk 
gS] tSlsµyksgk] bLikr] dksckYV vkfnA bUgsa Ïf=e pqEcd dgrs gSaA 
bUgsa fofHkUu vkÏfr;ksa tSls&NM+ pqEcd] ?kksM+kuky pqEcd] pqEcdh; 
lqbZ vkfn esa <kyk tk ldrk gSA

	 pqEcd (Magnet)µpqEcd yksgs dks viuh rjQ vkd£"kr djrk gSA 
bl xq.k dks pqEcdRo dgrs gSaA pqEcd osG fljksa osG lehi pqEcdRo 
lcls vfèkd gksrk gSA pqEcd] pqEcdh; inkFkks± esa izsj.k (Induction) 
}kjk pqEcdRo mRiUu dj nsrk gSA

	 pqEcdh; izo`fÙk (Magnetic Susceptibility)µpqEcdh; izo`fÙk og 
HkkSfrd jkf'k gS] tks ;g crkrh gS fd dksbZ inkFkZ fdruh lqxerk ls 
pqEcdRo xzg.k dj ysrk gSA pqEcdh; cy yxkdj] ,Y;qfefu;e 
vkfn inkFkks± dks pqEcfdr fd;k tk ldrk gSA ;fn pqEcfdr djus 
okyk pqEcdh; cy H rFkk mRiUu pqEcdh; {ks= dh rhozrk I gks] rks 

pqEcdh; izo`fÙk φ =
I

H
 fu;rkadA

II.		 theSu izHkko (Zeemen Effect)—;fn o.kZØen'khZ dh foHksnu 
{kerk dkQh vf/kd gks rks pqEcdh; {ks= esa j[ks izdk'k òksr dh izR;sd 
o.kZØe js[kk dbZ ?kVd js[kkvksa esa foHkkftr gks tkrh gSA bl ?kVuk 
dks theSu izHkko dgrs gSaA



lkekU; foKku  |   133

egRoiw.kZ vH;kl iz'u
	 1.	 vfn'k jkf'k ds lUnHkZ eas dkSu&lk dFku lR; 

gS\
		  (A)	 vfn'k jkf'k fdlh izfØ;k eas lnSo lajf{kr 

jgrh gSA
	 	 (B)	 vfn'k jkf'k dHkh ½.kkRed ug° gksrh
		  (C)	 vfn'k jkf'k foekghu gksrh gSA
	 	 (D)	 vfn'k jkf'k dk eku v{kkas ds lkis{k 

vfHkfoU;kl ij vkfJr ug° gksrkA
	 2.	 fo|qr foHkokarj dh S.I. bdkbZ D;k gS\
		  (A)	 dwykWe	 (B)	 twy
		  (C)	 ,fEi;j	 (D)	oksYV
	 3.	 fdu nks HkkSfrd jkf'k;ksa ds ek=d leku gSa \
		  (A)	 cy ,oa ÅtkZ	 (B)	 cy ,oa Roj.k
		  (C)	 osx ,oa pky	 (D)	osx ,oa nwjh
	 4.	 cy dk foeh; lehdj.k gS–
		  (A)	 [F] = [M0L2T—1]	
		  (B)	 [F] = [M0L—2T1]

		  (C)	 [F] = [M1L1T—2]	
		  (D)	 [F] = [M1L1T2]

	 5.	 HkkSfrd vf/k'kks"k.k esa xSl ds v.kq Bksl ds ry 
ij tqMs+ jgrs gSaµ

		  (A)	 jklk;fud cy ds }kjk
	 	 (B)	 fLFkj fo|qr cy ds }kjk
		  (C)	 xq#Rokd"kZ.k cy ds }kjk
	 	 (D)	 ok.MjokWy cy ds }kjk
	 6.	 	,d pdrh dh vkÏfr ds ifg;s dk æO;eku 

2 fdxzk o f=T;k 20 lseh gS] ;g viuh v{k 
ds izfr 20 pDdj@lsd.M dh pky ls ?kw.kZu 
dj jgk gSA ifg, dks 10 lsd.M esa jksdus ds 
fy, vko';d cy vk?kw.kZ dk eku gSµ

		  (A)	 0.1 U;wVu eh-	 (B)	 0.2 U;wVu eh-
		  (C)	 0.5 U;wVu eh-	 (D)	 0.7 U;wVu eh-
	 7.	 vleku f=T;k dh uyh ftlds nks fHkUu LFkkukas 

ij vuqizLFk dkV {ks=Qy vuqikr 1 : 2 eas gks] 
eas vlaihM~; æo ds fy;s uyh eas izos'k dj jgs 
rFkk ckgj fudy jgs æo ds osxkas dk vuqikr 
gksxkµ

		  (A)	 1 : 2	 (B)	 1 : 4

		  (C)	 2 : 1	 (D)	 4 : 1

	 8.	 dkSu&lh HkkSfrd ek=k tM+Ro dk ekiu gS\

		  (A)	 vk;ru	 (B)	 nzO;eku

		  (C)	 Hkkj	 (D)	osx

	 9.	 ,d vYQk d.k o ,d izksVkWu dh xfrt ÅtkZ 
leku gSA mudh rjaxnS/;ks± dk vuqikr gSµ

		  (A)	 1 : 1	 (B)	 1 : 2
		  (C)	 1 : 3	 (D)	 1 : 4

	 10.	 90 fdxzk Hkkj okyh oLrq ds fy;sµ

		  (i)	 mldk Hkkj i`Foh dh lrg ls Re/2 Å¡pkbZ 
ij 40 fdxzk gksxkA

	 	 (ii)	 mldk Hkkj i`Foh dh lrg ls Re/2 xgjkbZ 
ij 45 fdxzk gksxkA

		  fuEu esa ls lgh fodYi pqusaµ

		  (A)	 nksuksa dFku (i) o (ii) lgh gSaA

	 	 (B)	 dFku (i) lgh o dFku (ii) xyr gSA

		  (C)	 dFku (i) xyr o dFku (ii) lgh gSA

	 	 (D)	 nksuksa dFku (i) o (ii) xyr gSA

	 11.	 ;fn fdlh xfr'khy oLrq dk æO;eku vk/kk dj 
fn;k tk, o pky nqxquh dj nh tk,] rks mldh 
xfrt ÅtkZ gks tk,xh–

		  (A)	 nqxquh	 (B)	 pkj xquh

		  (C)	 vkB xquh	 (D)	vifjofrZr jgsxh

	12.	 dkSu&lk midj.k fo|qr&ÅtkZ dks ;kaf=d ÅtkZ 

esa cnyrk gS \

		  (A)	 fo|qr eksVj	 (B)	 Mk;useks

		  (C)	 ¶;wt	 (D)	jsDVhQk;j

	 13.	 i`Foh dh ifjf/k dk ifjØe.k dj jgs ,d mixzg 
ds vUnj ,d ljy yksyd dk vkoZrdky 
gksxkµ

		  (A)	 'kwU;	 (B)	 ∞
		  (C)	 T	 (D)	2T

	 14.	 nkc c<+kus ij cQZ dk xyukadµ

		  (A)	 ?kV tk;sxk

	 	 (B)	 c<+ tk;sxk

		  (C)	 4°C gks tk;sxk

	 	 (D)	 vifjofrZr jgsxk

	 15.	 nkc ds c<+kus ij] fdlh inkFkZ dk DoFkukad& 
		  (A)	 ?kVrk gS
		  (B)	 c<+rk gS
		  (C)	 'kwU; gks tkrk gS
		  (D)	 vifjofrZr jgrk gSa
	 16.	 igkfM+;ksa ij ikuh de rkieku esa mcyrk gS] 

D;ksafdµ
		  (A)	 igkfM+;ksa ij BaMd gksrh gS	
		  (B)	 igkfM+;ksa ij dkcZu Mkb&vkWDlkbM dh 

ek=k de gksrh gS
		  (C)	 igkfM+;ksa ij gok ds ncko esa deh gksrh gS
		  (D)	 igkfM+;ksa ij vkWDlhtu dh ek=k de gksrh 

gS
	 17.	 40 fMxzh lsfYl;l dk eku QkjsugkbV Ldsy esa 

gSµ
		  (A)	 104ºF	 (B)	 100ºF
		  (C)	 102ºF	 (D)	75ºF
	 18.	 fo|qr eksVj ,d ;qfDr gS tks fd fo|qr ÅtkZ dks 

eq[;r% ------------------ ÅtkZ eas ifjofrZr djrk 
gSA

		  (A)	 pqEcdh;	 (B)	 Å"eh;
		  (C)	 ;kaf=d	 (D)	 jklk;fud
	 19.	 og midj.k tks fo|qr /kkjk mRiUu djus ds 

fy, bLrseky fd;k tkrk gS] dgykrk gSµ
		  (A)	 tfu=	 (B)	 xsYosuksehVj
		  (C)	 vehVj	 (D)	eksVj

	20.	 foHkokUrj ekik tkrk gS&

		  (A)	 ,sehVj }kjk

	 	 (B)	 ,fueksehVj }kjk

		  (C)	 oksYVehVj }kjk

	 	 (D)	 xSYosuksehVj }kjk

mÙkjekyk
	 1.	(D)	 2.	 (D)	 3.	(C)	 4.	(C)	 5.	 (C)

	 6.	(C)	 7.	 (A)	 8.	(B)	 9.	(B)	 10.	 (A)

	 11.	(A)	 12.	(A)	 13.	(B)	 14.	(A)	 15.	 (B)

	 16.	(C) 	 17.	 (A) 	18.	(C)	 19.	(A)	 20.	(C)


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 VBODMAS fu;e (VBODMAS Law)
I.	 fdlh Hkh O;atd dks ljy djrs le; VBODMAS dk fu;e fuEu 

Øekuqlkj iz;ksx fd;k tkrk gSµ

 Øekad ladsr uke ladsrk{kj
(i) V Vinculum (js[kk dks"Bd) — (Bar)

(ii) B Bracket (dks"Bd) ( ), { } rFkk [ ]
(iii) O of (dk) × (xq.kk)
(iv) D Division (Hkkx) ÷ (Hkkx)
(v) M Multiplication (xq.kk) × (xq.kk)
(vi) A Addition (;ksx) + (;ksx)
(vii) S Subtraction (?kVko) – (?kVko)

II.	 xf.kr esa cM+s&cM+s O;atdksa dks muds ljyre :i esa izLrqr djuk gh 
ljyhdj.k dgykrk gSA ljyhdj.k esa fuEu dks"Bdksa dk iz;ksx fd;k 
tkrk gSµ

 Øekad dks"Bd dk uke ladsr
(i) js[kk dks"Bd (Bar Bracket) ‘–’

(ii) NksVk dks"Bd (Circular Bracket) ‘(  )’

(iii) ea>yk dks"Bd (Curly Bracket) ‘{  }’

(iv) cM+k dks"Bd (Box Bracket) ‘[  ]’

	 fdlh O;atd esa mi;qZDr lHkh dks"Bd gksus ij mUgsa Øe'k% js[kk dks"Bd] 
NksVk dks"Bd] ea>yk dks"Bd rFkk cM+k dks"Bd [kksyuk pkfg,A

	 mnk- %	 [ { ( )}]6 4 3 2 1− ÷ × −
 
dk

 

1

2  
dks gy dhft,A

	 gy %	 [6 – {4 ÷ (3 × 1)}] dk 
1

2

	
	= [6 – {4 ÷ 3}] dk

 

1

2

	
	=

 
[ { }]6 4 3

1

2
− ÷ ×

	
	=

 
6

4

3

1

2
−





×

		
=

 

18 4

3
×

1

2

14

3
×

1

2
=

7

3

− =

	 mnk- %	 ljy dhft,µ

	 		 84 + 16 ÷ 2 – 7 dk 6 + 3 × 2
	 gy %	 84 + 16 ÷ 2 – 7 dk 6 + 3 × 2	 (^dk* lafØ;k)

			  ⇒ 84 + 16 ÷ 2 – 42 + 6	 (÷ lafØ;k)

			  ⇒ 84 + 8 – 42 + 6	 (+ lafØ;k)
			  ⇒ 98 – 42	 (– lafØ;k)
			  ⇒ 56	

 okLrfod la[;k dk fujis{k eku ;k ekikad	
(Absolute Value of Modulus of Real Numbers)

fdlh okLrfod la[;k dk fujis{k eku ;k ekikad] ml la[;k ds vkafdd 
eku (/kukRed) ds cjkcj gksrk gSµ

	
| x |	=

 

x x

x x

,

,

tc
tc

>
− <





0

0

mnkgj.kkFkZ %	 | 4 |	= 4; | – 5 | = – (– 5) = 5
	 | 2.5 |	= 2.5

vr% fdlh la[;k dk fujis{k eku (absolute value) ;k ekikad (Modulus) 
dks ml la[;k dh 'kwU; ls nwjh ds cjkcj ekuk tkrk gSA

egRoiw.kZ lw= (Important Formulae)

•	 (a + b)2 = a2 + 2ab + b2

•	 (a – b)2 = a2 – 2ab + b2

•	 a2 – b2 = (a + b)(a – b)
•	 (a + b + c)2 = a2 + b2 + c2 + 2(ab + bc + ca)
•	 (a + b)2 + (a – b)2 = 2(a2 + b2)
•	 (a + b)2 – (a – b)2 = 4ab
•	 a3 – b3 = (a – b) (a2 + ab + b2)
•	 a3 + b3 = (a + b) (a2 – ab + b2)
•	 (a – b)3 = a3 – b3 – 3ab(a – b)
•	 (a + b)3 = a3 + b3 + 3ab(a + b)
•	 a3 + b3 = (a + b)3 – 3ab (a + b)
•	 a3 – b3 = (a – b)3 + 3ab (a – b)
•	 a3 + b3 + c3 – 3abc = (a + b + c) (a2 + b2 + c2 – ab – bc – ca)
•	 ;fn a + b + c = 0 gks] rc a3 + b3 + c3 = 3abc
•	 (a + b + c)3 =  a3 + b3 + c3 + 3(a + b)(b + c)(c + a)
•	 fdUgha nks leqPp; A rFkk B ds fy, lw= fuEuor~ gSaµ

A B� A B� B A�

A B

	 (i)	 n(A – B) + n(A ∩ B) = n(A)
	 (ii)	 n(B – A) + n(A ∩ B) = n(B)
	 (iii)	 n(A ∪ B) = n(A – B) + n(A ∩ B) + n(B – A)
	 (iv)	 n(A ∪ B) = n(A) + n(B) – n(A ∩ B)

v/;k;

2
ljyhdj.k

(Simplification)
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egRoiw.kZ vH;kl iz'u
	 1.	 35 10 4

7
2
1÷ ×- b l

		  ×  ×5
6

2
16

10
9

5
1

25
1÷+ - b l

		  dk eku Kkr dhft,A

		  (A)	 0	 (B)	 –1

		  (C)	 2	 (D)	 2
1-

	 2.	 3
3
2

2
5
1

'  dk

– × . .
3
2

3
2

10
7

3
2

0 41 0 37 1
8
3

× ' '+ c m
		  dk eku D;k gksxk \

		  (A)	
15
7 	 (B)	

10
11

		  (C)	
30
77 	 (D)	

18
73

	 3.	 (1.16 1.2)(13.5 .03)

3

÷ ÷ dk ljyre eku 

Kkr dhft,A
		  (A)	 1.45	 (B)	 145
		  (C)	 14.5	 (D)	43.5

	 4.	 of
3
2

1
5
2

9
5

9
5

4
3

' - +c m  –

		   
11
5 	( . . )0 72 0 65'r  dk eku Kkr dhft,A

		  (A)	
18
17

	 (B)	
9
4

		  (C)	
4
5

	 (D)	
36
25

	 5.	
7
5

5
3
1

'  dk ×14
5

14
5 6 10

3- +

		  . . ×0 57 6 3 5
2
1

15
7

×'c m
		  dk eku D;k gksxk \

		  (A)	
8

15
	 (B)	

24
11

		  (C)	
120
197
- 	 (D)	

8
3

	 6.	 ×of1
3
1

3
5
3

6
5

6
5

3
2

' -  + ( . . )0 91 0 82'  

×
11
2  dk eku D;k gksxk \

		  (A)	
30
7

	 (B)	
45
4

		  (C)	
5
1 	 (D)	

15
1

	 7  	 ÷
2

1

8

5
 of ÷

4

3

4

3
4

2

1
- - ( . ÷ . )0 37 0 41   

dk 
20

11
 dk eku D;k gksxk\

	

		  (A)	
10

9
	 (B)	

15

11

		

		  (C)	
20

17
	 (D)	

20

37

	

	 8.	 1 6
1

3
2'  dk 8

7
8
7

6
5

24
5– ×'

		  – ( . )0 65 59' × 1 11
1  dk eku D;k gksxk\

		  (A)	 8
9 	 (B)	 16

11

		  (C)	 160
93 	 (D)	 32

57

	 9.	 ( . . )0 58 0 53
33
5

21
10

1
14
1

÷ × ÷+  dk

	

		
3
5

3
5

10
1

×-  dk eku Kkr dhft,\
		
		  (A)	

30
13

	 (B)	
5
3

		
		  (C)	

10
3

	 (D)	
15
4

	 10.	 8
7 4 3

2'  of 1 4
1 1 4

1 1 5
1×-

		  ( . . )×0 53 0 58 2 4
3'+  dk eku D;k gksxk\ 

		
(A)

	

17
20 	

(B)
	

27
8

		
(C)

	

23

20 	
(D)

	

7

5

	 11.	 1 8
1

6
5' of 4

3
4
3

9
2 1 20

13– × + × (0. 93  
÷ .1 03 ) dk eku D;k gksxk\

		  (A)	 5
2 	 (B)	 2

3

		  (C)	 15
7 	 (D)	 15

47

	 12.	 21
4

7
3' of 2

1
2
1 1 3

2– × + ( . .0 89 0 98'

		  )7 3
1 2 2

1× ' ) dk eku D;k gksxk\ 

		  (A)	 9
7 	 (B)	 9

32

		  (C)	 18
49 	 (D)	 18

25

	 13.	 3
7
1

4
7
3

6
7

+ +c m dks ,d iw.kk±d la[;k cukus 

	 	ds fy, blesa ls fdruk ?kVkuk gksxk\

		  (A)	
42
7

	 (B)	
42
31

		

		  (C)	
42
11 	 (D)	

42
17

	 14.	 .
. .

0 001
0 1 0 01–2 2] ]g g

+2 ds cjkcj gSµ

		  (A)	 11.9	 (B)	 101

		  (C)	 1.00	 (D)	 1.10	
	 15.	 54 — 2 (20 + 12 ÷ 4 × 3 — 1 × 2) + 10 dk 

eku D;k gS \

		  (A)	 12	 (B)	 10

		  (C)	 14	 (D)	 4

O;k[;kRed gy
	

	 1.	 (C) 35 10
4
7

3
1

÷ ×- c m

			       × 5
6

3
14

10
9

5
1

25
1

× ÷+ - c m
		
			      35 10

12
7

5
6

÷ ×-  
	   					   

	
3

14
10
9

5×+ -

			    = 
2
7

12
7

5
6

3
14

10
9

5× ×- + -

			    = 
2
7

10
7

10
42

5- + -

			   = 10
35 7 42 50- + -

			   =
10

77 57-  

			   = 
10
20 = 2

	 	 	 vr% fodYi (C) lgh gSA

	 2.	 (C) 3
3
2

2
5
1

'  dk 
3
2

3
2

10
7

– ×

			   + . .
3
2

0 41 0 37 1
8
3

× ' 'c m

			   ekuk 	 x 	= .0 41
				    x 	= 0.411.1	 ...(i)
			   leh- (i) ds nksuksa i{kksa esa 10 ls xq.kk djus 

ij]
	 	 	 	 10x 	= 4.1111	 ...(ii)
			   iqu% leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]
	 	 	 	 100x 	= 41.1111	 ...(iii)
			   leh- (iii) esa ls leh- (ii) dks ?kVkus ij]
	 	 	 	 90 x 	= 37
				    x 	= 

90
37

				    .0 41  	= 
90
37

			   ekuk] 	 y 	= .0 37

				    y 	= 0.373737	 ...(i)
			   leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]

				    100 y 	= 37.373737	...(ii)
		  leh- (ii) esa ls leh- (i) dks ?kVkus ij]

				    99 y 	= 37

				    y 	= 
99
37

				    .0 37  	= 
99
37
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		  vc] 3
3
2

2
5
1

'  dk 
3
2

3
2

10
7

– × +

		
3
2

90
37

99
37

1
8
3

× ' 'c m

			   = 
3

11
5

11
'  dk

 	 	
3
2

3
2

10
7

3
2

90
37

99
37

– × × '+ c m  
8

11
'

		  = – ×
3

11
15
22

3
2

10
7

3
2

10
11

8
11

' ' '+ c m

		  = 
3

11
15
22

3
2

10
7

15
11

8
11

– ×' '+

		  = 
2
5

3
2

10
7

15
8

– × +

		  = 
2
5

15
7

15
8

– +

		  = 
30

75 14 16– +

		  = 
30

91 14–

		  = 
30
77

		  vr% fodYi (C) lgh gSA

	 3.	 (B) 
( . . ) ( . . )

3

1 16 1 2 13 5 0 03' '

			 

			   = 
.

.

.

.

3

1 2

1 16

0 03

13 5
×

			   = 
3 12 3

116 135

× ×

×
 = 145

			   vr% fodYi (B) lgh gSA

	 4.	 (B) of
3
2

1
5
2

9
5

9
5

4
3

' - +c m  – 
11
5

			   ( . . )0 72 0 65'r

			   ekuk]	 x	= .0 72
				    x	= 0.72222...	 ....(i)
			   leh- (i) ds nksuksa i{kksa esa 10 ls xq.kk djus 

ij]
	 	 	 	 10x	= 7.2222...	 ....(ii)
			   iqu% leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]
	 	 	 	 100x	= 72.2222...	 ....(iii)
			   leh- (iii) esa ls leh- (ii) dks ?kVkus ij]
	 	 	 ⇒	 90x	= 65

			   ⇒	 x	= 
90
65

	 .0 72  = 
90
65

			   ekuk]	 y	= .0 65
				    y	= 0.656565..	 ....(i)
			   leh- (i) ds nksuksa i{kksa eas 100 ls xq.kk 

djus ij]
	 	 	 	 100y	= 65.656565...	 ....(ii)
			   leh- (ii) esa ls leh- (i) dks ?kVkus ij]
	 	 	 ⇒	 99y	= 65

			   ⇒	 y	= 
99
65

.0 65  = 
99
65

			   vc]

	 	 	 = of
3
2

1
5
3

9
5

9
5

4
3

' - +c m

11
5

90
65

99
65
'- c m

			   = of
3
2

5
8

9
5

9
5

4
3

' - +c m

11
5

90
65

99
65
'- c m

			   = 
3
2

9
8

9
5

4
3

' - +c m

11
5

90
65

99
65
'- c m

			   = 
4
3

9
5

4
3

11
5

10
11

×- + -c m

			   = 
36

27 20
4
3

2
1-

+ -c m

   			   = 
36
7

4
3

2
1

+ -

			   = 
36

7 27 18+ -

			   = 
36
16

9
4

=

			   vr% fodYi (B) lgh gSA

	 5.	 (C) ekuk]	 x	= .0 57
				    x	= 0.575757.....	 ....(i)
			   leh- (i) ds nksuksa i{kksa eas 100 ls xq.kk 

djus ij]

	 	 	 	 100x	= 57.575757....	 ....(ii)
			   leh- (ii) esa ls leh- (i) dks ?kVkus ij]

	 	 	 	 99x	= 57

				    x	= 
99
57

				    .0 57 	= 
99
57

		  	 ekuk] 	 y	= .6 3
				    y	= 6.3333	 ....(iii)
			   leh- (iii) ds nksuksa i{kksa eas 10 ls xq.kk 

djus ij]

	 	 	 	 10y	= 63.3333	 ....(iv)
			   leh- (iv) esa ls leh- (iii) dks ?kVkus ij]

	 	 	 	 9y	= 57

				    y	= 
9

57

				    .6 3 	= 
3

19

			   vc] 

	 	 	 = ×

×

of
7
5

5
3
1

14
5

6
10
3

99
57

9
57

5
2
1

15
7

×

'

'

+

c m

			   = ×

×

of
7
5

3
16

14
5

14
5

10
63

99
57

9
57

2
11

15
7

×

'

'

- +

c m

			   = ×

×

7
5

21
40

14
5

10
63

99
57

9
57

2
11

15
7

×

'

'

- +

c m

 

			   = ×
8
3

14
5

10
63

11
1

2
11

15
7

× ×- + c m

			   = 
8
3

4
9

2
1

15
7

×- +

			   = 
8
3

4
9

30
7

- +

			   = 
120

45 270 28- +
 = 

120
197

–

	 6.	 (B) ×of1
3
1

3
5
3

6
5

6
5

3
2

' -  

+ ( . . )0 91 0 82'  ×
11
2

			   ekuk] 	 x	= .0 91
				    x	= 0.9111...	 ....(i)
			   leh- (i) ds nksuksa i{kksa eas 10 ls xq.kk djus 

ij]	 10x	= 9.111...	 ....(ii)
			   iqu% leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]
	 	 	 	 100x	= 91.111...	 ....(iii)
			   leh- (iii) esa ls leh- (ii) dks ?kVkus ij]
	 	 	 	 90x	= 82
				    x	= 

90
82

				    .0 91 	= 
90
82

			   ekuk]	 y	= .0 82
				    y	= 0.828282...	 ....(iv)
			   leh- (iv) ds nksuksa i{kksa eas 100 ls xq.kk 

djus ij]	
	 	 	 	 100y	= 82.828282...	 ....(v)
			   leh- (v) esa ls leh- (iv) dks ?kVkus ij]
	 	 	 	 99y	= 82
				    y	= 

99
82

				    .0 82 	= 
99
82

			   vc]

	 	 	 ×of1
3
1

3
5
3

6
5

6
5

3
2

' -  

+ 
90
82

99
82
'c m  ×

11
2

			   = of
3
4

5
18

6
5

6
5

3
2

×' -

+ 
90
82

99
82
'c m  ×

11
2

			   = 
3
4

3
6
5

3
2

10
11

11
2

× ×' - +

			   = 
9
4

6
5

3
2

10
11

11
2

× ×- +

		  	 = 
9
4

9
5

5
1

- +
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			   = 
45

20 25 9- +
 = 

45
4

			   vr% fodYi (B) lgh gSA

	 7.	 (C) 1 5 3 3 1
of 4

2 8 4 4 2
÷ − ÷ –

 
( ) 11
0.37 0.41 of

30
÷

			   ekuk]	 x	= 0.37

				    x	= 0.37377....	 ....(i)

			   leh- (i) ds nksuksa i{kksa esa 100 dk xq.kk 
djus ij]

	 	 	 	 100x	= 37.37 37 37....	 ....(ii)

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

	 	 	 	 99x	= 37

			   ⇒	 x	= 
37

99

			   ⇒	 0.37 	= 
37

99
 

			   ekuk]	 y	= 0.41

				    y	= 0.4111...	 ....(iii)

			   leh- (iii) ds nksuksa i{kksa eas 10 dk xq.kk 
djus ij]

	 	 	 	 10y	= 4.111...	 ....(iv)

			   iqu% leh- (iii) ds nksuksa i{kksa eas 100 ls 
xq.kk djus ij]

	 	 	 	 100y	= 41.111...	 ....(v)

			   leh- (v) esa ls leh- (iv) dks ?kVkus ij]

	 	 	 	 90y	= 37

			   ⇒	 y	= 
37

90

			   ⇒	 0.41 	= 
37

90

			   vc]

	 	 	 	 ÷
2
1

8

5
 of ÷

4

3

4

3
4

2
1

- -

			   37 37

99 90
÷  of 

30

11

			   ⇒ 
1 15 3 9 10 11

of
2 32 4 2 11 30

÷ − ÷ −

			   ⇒ 
1 15 3 9 1

2 32 4 2 3
÷ − ÷ −

			   ⇒ 16 1 1

15 6 3
− −

			   ⇒ 32 5 10

30

− −

			   ⇒ 
32 15

30

−

			   ⇒ 17

30

			   vr% fodYi (C) lgh gSA

	 8.	 (C)	 1 6
1

3
2'  dk 8

7
8
7

6
5

24
5– ×'

				    – ( . )0 65 59' × 1 11
1

			   ekuk]	 	x	 = .0 65

						    x	 = 0.6555	 ...(i)

		  leh- (i) ds nksuksa i{kksa esa 10 ls xq.kk djus ij]

	 	 	 		            10x	 = 6.555	 ...(ii)

			   iqu% leh- (i) ds nksuksa i{kksa esa 100 ls 
xq.kk djus ij]

	 	 	 		 100x		 = 65.555          ...(iii)

			   leh- (iii) esa ls leh- (ii) dks ?kVkus ij]

	 	 	 		 90x	= 59

					    x	=	 90
59

					    .0 65 	= 90
59

			   ekuk] 	 y	= .0 59

					    y	= 0.595959      ...(iv)
			   leh- (iv) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]

	 	 	 		 100y		 = 59.595959	 ...(v)

			   leh- (v) esa ls leh- (iv) dks ?kVkus ij]

	 	 	 		 99y	= 59

					    y	= 99
59

	 .0 59  = 99
59

			   vc]

	 	 	 ⇒	 1 6
1

3
2'  dk 8

7
8
7

6
5

24
5– ×'

– ×90
59

99
59 1 11

1'b l

			   ⇒	 6
7

3
2'  dk 8

7
8
7 '- 6

5
24
5×

– 90
59

99
59

11
12×'b l

			   ⇒	 – ×6
7

12
7

8
7

6
5

24
5' '

							      – ×90
59

99
59

11
12'b l

			   ⇒	 2 20
21

24
5

10
11

11
12– × – ×

			   ⇒	 2 32
7

5
6– –

			   ⇒	 160
320 35 192– –

			   ⇒	 160
320 227–

			   ⇒ 160
93

			   vr% fodYi (C) lgh gSA
	
	 9.	 (D) ( . . )×0 58 0 53 33

5
21
10' +  

			   ÷ of1 14
1

3
5

3
5

10
1×-

			   ekuk]	 x	= .0 58
				    x	= 0.5888	 ...(i)
			   leh- (i) ds nksuksa i{kksa esa 10 dk xq.kk djus 

ij]
	 	 	 	 10x	= 5.888	 ...(ii)
			   leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]
	 	 	 	 100x	= 58.888	 ....(iii)
			   leh- (iii) esa ls leh- (ii) dks ?kVkus ij]
	 	 	 ⇒	 90x	= 53
			   ⇒	 x	= 90

53

			   ∴	 .0 58 	= 90
53

			   ekuk]	 y	= .0 53
				    y	= 0.535353	 ...(iv)
			   leh- (iv) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij]
	 	 	 	 100y	= 53.535353	 ...(v)
			   leh- (v) esa leh- (iv) dks ?kVkus ij]
	 	 	 ⇒	 99y	= 53
			   ⇒	 y	= 99

53

			   ∴	 .0 53 	= 99
53

			   bl izdkj]

			   ⇒ 90
53

99
53

33
5

21
10 1 14

1×' '+b l  

of 3
5

3
5

10
1×-

			   ⇒ 90
53

99
53

33
5

21
10

14
15×' '+b l  

of 3
5

3
5

10
1×-

				   ⇒ 
90
53

99
53

33
5

21
10

14
25

3
5

10
1

×

– ×

' '+b l

			   ⇒ 10
11

33
5

105
28

3
5

10
1× ×+ -

			   ⇒ 30
5

105
28

30
5+ -

			   ⇒ 105
28

			   ⇒ 15
4

	 	 	 vr% fodYi (D) lgh gSA
	 10.	 (A)	

				  

7

8
‚

+ ‚

4
2

3
1

1

4
1

1

4
1

1

5

0 53 0 58 2
3

4

of ×

×( . . )
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			   ekuk]	 x	= 0 53.    
	 	 	 		 x	= 0.535353	 ...(i)
	 	 	 lHkh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 

djus ij

	 	 	 		 100x	= 53.535353	 ...(ii)
	 	 	 lHkh- (ii) esa ls leh- (i) dks ?kVkus ij

	 	 	 		 99x	= 53

	 	 	 		
x	=

 

53

99

					  
0 53. 	=

 

53

90

	 	 	 	ekuk, 	 y	= 0.58
					    y	= 0.5888	 ...(iii)

			   leh- (iii) ds nksuksa i{kksa eas 10 ls xq.kk 
djus ij

					    10y	= 5.888	 ...(iv) 

			   leh- (iv) ds nksuksa i{kksa eas 100 ls xq.kk 
djus ij

	 	 	 		 100y	= 58.888 	 ...(v)

	 	 	 leh- (v) esa ls leh- (iv) dks ?kVkus ij]

					    90y	= 53

					    y	=
 

53

90  

					  
.0 58r 	=

 

53

90

	 	 	 vc] 

	 	 	

7

8  
÷

 

14
3 of 

 

5
4  

–
 

5
4  

×
 

6
5  

+
 

53

99

53

90
÷





  

×
 

11

4
 

			 
⇒

 

7
8  

÷
 

35
6  

–
 

5
4 ×

 

6
5

+
 

10
11

× 11
4  

			 
⇒

 

3

20  
–
 

5
4  

×
 

6

5  
+

 

10

11  
×

 

11

4

			 
⇒

  20
3  –

 

3
2  

+
 

5
2  

			   ⇒ 
3 30 50

20
− +

			 
⇒

 

53 20

20

−

			 
⇒

 

23

20

			   vr% fodYi (C) lgh gSA

	 11.	 (D)	 1 8
1

6
5

4
3

4
3

9
2of – ×' + 1 20

13 ×

					    . .0 93 1 03'] g
			   ekuk]	 x	 = .0 93  

	 	 	 		 x	 = 0.939393	 ...(i)

			   leh- (ii) ds nksuksa i{kksa esa 100 dk xq.kk 
djus ij]

	 	 	 	 	 100x	 = 93.939393	 ...(ii)

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

	 	 	 	 	 99x	 = 93

					    x	 = 99
93

	 	 	 		 x	 = 33
31

					    .0 93 	 = 33
31

			   ekuk]	 y	 = .1 03

	 	 	 		 y	 = 1.0333	 ...(iii)

			   leh- (iii) ds nksuksa i{kksa esa 10 dk xq.kk 
djus ij]

	 	 	 		 10y	 = 10.333	 ...(iv)

			   leh- (iii) ds nksuksa i{kksa esa 100 dk xq.kk 
djus ij]

	 	 	 		 100y	 = 103.333	 ...(v)

				   leh- (v) esa ls leh- (iv) dks ?kVkus ij]

	 	 	 		 90y	 = 93

					    y	 = 90
93

					    y	 = 30
31

					    .1 03 	 = 30
31

			   bl izdkj] leh-

	 	 ⇒ – × ×of1 8
1

6
5

4
3

4
3

9
2 1 20

13' +

					   33
31

30
31'b l

			  ⇒ ×

×

8
9

8
5

4
3

9
2

20
33

33
31

30
31

'

'

- +

b l

			   ⇒ 5
9

4
3

9
2

20
33

11
10– × ×+

			   ⇒ 5
9

6
1

2
3– +

			   ⇒ 30
54 5 45– +

			   ⇒	 30
99 5–

			   ⇒	 30
94

15
47=

			   vr% fodYi (D) lgh gSA

	 12.	 (C)	 21
4

7
3'  of 2

1
2
1 1 3

2– ×  + 

				    . .0 89 0 98 7 3
1 2 2

1×' 'b l
			   ekuk	 x	 = .0 89

	 	 	 		 x	 = 0.898989	 ... (i)

			   leh- (i) ds nksuksa i{kksa esa 100 ls xq.kk 
djus ij

	 	 	 100x	 = 89.898989	 ...(ii)
leh- (ii) esa ls leh- (i) dks ?kVkus ij

	 	 	       99x	= 89

			               x	 = 99
89

			         .0 89 	= 99
89

			   ekuk

		 	     x	 = .0 98

			               x	 = 0.98888	 ...(iii)

			   leh- (iii) ds nksuksa i{kksa esas 10 ls xq.kk 
djus ij

	 	 	       10x	= 9.888		  ...(iv)

			   iqu% leh- (iii) ds nksuksa i{kksa esa 100 ls 
xq.kk djus ij

	 	 	      100x	= 98.888		 ...(v)

			   leh- (v) esa ls leh- (iv) dks ?kVkus ij

	 	 	       90x	= 89

			              x	 = 90
89

			        .0 98 	= 90
89

	 	 	 bl izdkj leh-

	 	 	 21
4

7
3'  of 2

1
2
1

3
5– × +

			       99
89

90
89

3
22

2
5×' 'b l

			   ⇒ 21
4

14
3

2
1

3
5– ×' +

	 	 	 		 11
10

3
22

2
5× 'b l

	 	 	 ⇒ 21
4

14
3

2
1

3
5

3
20

2
5– ×' '+

			   ⇒ 9
8

2
1

3
5

3
8– × +

			   ⇒ 9
8

6
5

3
8– +

			   ⇒  18
16 15 48– +

			   ⇒ 18
49

			   vr% fodYi (C) lgh gSA

	 13.	 (B)	  3
7
1

4
7
3

6
7

+ +c m

			   = 
7
22

7
31

6
7

+ +c m
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			   = 
7

53
6
7

+

			   =  
42

53 6 7 7× ×+

			   = 
42

318 49+

			   = 
42

367

			   fodYi (B) ls] 
42
31

 ?kVkus ij]

			   = 
42

367
42
31

-

			   = 
42

336
8=   (tksfd iw.kk±d la[;k gS)

			   vr% fodYi (B) lgh gSA

	 14.	 (A)	 .
. .

0 001
0 1 0 01–2 2] ]g g

			   = .
. .

0 001
0 01 0 0001 2– +

			   = 1
10 1 2– +

			   = 9.9 + 2

			   = 11.9

	 15.	 (B)	 54 — 2 (20 + 12 ÷ 4 × 3 — 1 × 2) 

			   + 10

	 	 	 ⇒ 54 — 2 (20 + 3 × 3 — 2) + 10

		  	 ⇒ 54 — 2 (20 + 7) + 10

			   ⇒ 54 — 54 + 10

			   ⇒ 10

qq
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fgUnh lkfgR; ds bfrgkl ys[ku dk izkjEHk

fgUnh lkfgR; ds bfrgkl ys[ku dk lw=ikr 19oha 'krkCnh ls ekuk tkrk gSA 
;|fi e/;dky esa jfpr okrkZ lkfgR;_ ;FkkµpkSjklh oS"o.ku dh okrkZ]nks 
lkS ckou oS".kou dh okrkZ] HkDr eky vkfn esa vusd dfo;kssa ds O;fDrRo 
,oa ÏfrRo dk ifjp; feyrk gS] fdUrq bfrgkl ys[ku ds fy, tks dky 
Øekuqlkj] o.kZu visf{kr gksrk gS] mldk furkUr vHkko bu okrkZ xzUFkksa esa 
gS] vr% bUgsa lkfgR; dk bfrgkl xzUFk ugha ekuk tk ldrkA fgUnh lkfgR; 
ds bfrgkl ys[kdksa esa tks mYys[kuh; gSa] mudk laf{kIr fooj.k fuEuor~ gS %
l	 xklkZ&n&rklhµfgUnh lkfgR; ds bfrgkl ys[ku dh ijEijk dk 

lw=ikr Ýsap fo}ku ^xklkZ&n&rklh* }kjk jfpr ^bLRokj n yk 
fyrjsR;wj ,sUnqbZ ,sUnqLrkuh* xzUFk ls gqvk ftldh jpuk nks Hkkxksa esa 
dh xbZ gS buesa ls izFke Hkkx dk izdk'ku lu~ 1839 bZ- esa vkSj f}rh; 
Hkkx dk izdk'ku lu~ 1847 bZ- esa gqvkA bl xzUFk esa fgUnh vkSj mnwZ 
ds vusd dfo;ksa dk fooj.k izLrqr fd;k x;k gSA

l	 f'koflag lsaxjµfgUnh lkfgR; ds bfrgkl ys[ku dh ijEijk esa nwljh 
egRoiw.kZ Ïfr ^f'koflag ljkst* gS ftldh jpuk f'koflag lsaxj us 
lu~ 1883 bZ- esa dhA blesa yxHkx ,d gtkj NksVs&cM+s dfo;ksa dk 
thou&pfjr] mudh lkfgfR;d Ïfr;ka ,oa dfork ds mnkgj.k fn, 
x, gSaA

l	 lj tkWtZ fxz;lZuµlj tkWtZ fxz;lZu us 1888 bZ- esa ^n ekWMuZ 
ousZD;wyj fyVjspj vkWQ fgUnqLrku* uked xzUFk dk izdk'ku 
,f'k;kfVd lkslk;Vh vkWQ caxky dh if=dk ds fo'ks"kkad ds :i esa 
fd;k x;kA bl xzUFk dks gh lgh vFkks± esa fgUnh lkfgR; dk izFke 
bfrgkl ekuk gSA bl bfrgkl xzUFk esa igyh ckj dfo;ksa vkSj ys[kdksa 
dks dkyØe ls oxhZÏr fd;k x;kA

l	 feJ cU/kqµfgUnh lkfgR; ds bfrgkl xzUFkksa esa feJ cU/kqvksa }kjk jfpr 
^feJ cU/kq fouksn* dk egRoiw.kZ LFkku gS bldh jpuk pkj Hkkxksa esa 
dh xbZ gS ftuesa ls izFke rhu Hkkx lu~ 1913 bZ- esa izdkf'kr gq, rFkk 
pkSFkk Hkkx lu~ 1914 bZ- esaA feJ cU/kq fouksn ,d fo'kkydk; xzUFk 

gS ftlesa yxHk 5000 dfo;ksa dk fooj.k fn;k x;k gSA bl bfrgkl 

xzUFk esa igyh ckj dky foHkktu dk iz;kl fd;k x;k gSA

l	 vkpk;Z jkepUæ 'kqDyµfgUnh lkfgR; ds bfrgkldkjksa esa ia- jkepUæ 
'kqDy dk uke loksZifj gSA mUgksaus lu~ 1929 bZ- esa ^fgUnh lkfgR; dk 
bfrgkl* uked xzUFk fgUnh 'kCn lkxj dh Hkwfedk ds :i esa fy[kk 
ftls ckn esa LorU= iqLrd dk :i fn;k x;kA

dky foHkktu

vkpk;Z jkepUæ 'kqDy us fgUnh lkfgR; dks pkj Hkkxksa esa foHkkftr fd;k 
gS—

1.	 vkfndky (ohjxkFkk dky&lEor~ 1050 – 1375)

2.	 iwoZ e/;dky (Hkfädky&lEor~ 1375 – 1700)

3.	 mÙkj e/;dky (jhfrdky&lEor~ 1700 – 1900)

4.	 vk/kqfuddky (x|dky&lEor~ 1900 ls vc rd)

1. vkfndky (lEor~ 1050 – 1375)

vkfndky dks fofHkUu fo}kuksa us fHkUu&fHkUu ukeksa ls iqdkjk gS—
pkj.k dky	 —	 fxz;lZu

ohjxkFkk dky	 —	 jkepUæ 'kqDy

lfU/k pkj.k dky	 —	 MkW- jkedqekj oekZ

ohj dky	 —	 fo'oukFk izlkn feJ

fl¼ lkeUr dky	 —	 jkgqy lkaÏR;k;u

viHkza'k dky	 —	 MkW- cPpu flag

vkjfEHkd dky	 —	 feJcU/kq

vkfn dky	 —	 gtkjh izlkn f}osnh

chtoiu dky 	 —	 egkohj izlkn f}osnh

l	 vkfndkyhu lkfgR; rhu Hkkxksa esa foHkä Fkk—
(1)	 fl¼ lkfgR;

(2)	 ukFk lkfgR;

(3)	 jklks lkfgR;

fl¼ lkfgR;

l	 fl¼ksa dh la[;k 84 ekuh tkrh gSA bu fl¼ksa }kjk tuHkk"kk esa fy[kk 
x;k lkfgR; ^fl¼ lkfgR;* dgykrk gSA fl¼ dfo;ksa dh jpuk,¡ nks 
:iksa esa feyrh gSa& ^nksgk dks"k* rFkk ^p;kZin*A 84 fl¼ksa esa ljgik] 
'kcjik] d.gik] yqbik] MksfEHkik] dqDdqfjik vkfn izeq[k gSaA ljgik 
izFke fl¼ ekus tkrs gSaA

l	ckS¼ /keZ dh otz;ku 'kk[kk ds fl¼ ;ksfx;ksa ds }kjk fyf[kr dkO; 
^fl¼ lkfgR;* dgykrk gSA

ukFk lkfgR;

fl¼ksa dh Hkksx iz/kku ;ksx lk/kuk ds fojks/k Lo:i ukFk iafFk;ksa dh gB 
;ksx lk/kuk dk vkjEHk gqvkA ukFk lkfgR; ds izorZd xksj[kukFk ekus tkrs 
gSaA xksj[kukFk eRL;sUæ ukFk ds f'k"; FksA ukFkksa dh la[;k ukS ekuh xbZ gSA 
ukFk iafFk;ksa us tkfrikr] Å¡p&uhp vkSj o.kZ Hksn dk fojks/k fd;k gS vkSj 
fuo`fÙk ekxZ ij cy fn;kA

jklks lkfgR;

l	jklks lkfgR; esa jfpr dkO; ohjxkFkkijd gSA

l	jklks ijEijk dk izfl¼ xzUFk gS ^pUncjnkbZ* Ïr ^i`Fohjktjklks*

l	 ^i`Fohjkt jklks* dks bl ijEijk dk Js× egkdkO; ekuk tkrk gSA

l	vkfndky dk ;g izFke fo'kkydk; egkdkO; gSA blesa 69 le; (lxZ) 
gSA bl xzUFk esa jktLFkkuh fefJr cztHkk"kk dk iz;ksx gqvk gS rFkk 
vkst o ek/kq;Z xq.k gSaA

l	jklks 'kCn dh O;qRifÙk ^jkld* ls gqbZ] tks ,d xs; NUn gksrk gSA

fgUnh lkfgR; dk bfrgkl ,oa fodklv/;k;
1
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l	ohlynso jklks Üka`xkj jl iz/kku xzaFk gSA
l	 fot;iky jklks vkSj gEehj jklks viHkaza'k dh jpuk,¡ gSaA
l	vf/kdrj jklks dkO; vizkekf.kd gSA

jklks ijEijk ds izeq[k jpukdkj
i`Fohjkt jklks	 —	 pancjnkbZ
ijeky jklks	 —	 txfud
lans'k jkld	 —	 vCnqy jgeku
[kqek.k jklks	 —	 nyifr fot;
chlynso jklks	 —	 ujifr ukYg
gEehj jklks	 —	 'kkjax/kj
fot;iky jklks	 —	 uYg flag HkkV

Jkodkpkj	 —	 nsolsu

2. Hkfädky (1375 – 1700)

Hkfädky dks fgUnh lkfgR; dk Lo.kZ;qx dgk tkrk gSA fgUnh ds okLrfod 
lkfgR; dk izkjEHk Hkä dfo;ksa dh jpukvksa ls gh gksrk gSA

Hkfädky esa Hkfä dh nks /kkjk,¡ izokfgr gqb±] fuxZq.k rFkk lxq.kA

Hkfädky

	 	 	
		  fuxqZ.k Hkfä				    lxq.k Hkfä

	 	 	 	 	
	KkukJ;h 'kk[kk		izsekJ;h 'kk[kk		jkeHkfä 'kk[kk		Ï".kHkfä 'kk[kk

	 ↓	 	 ↓	 	 ↓	 	 ↓
	 dchj		  tk;lh		  rqylhnkl		  lwjnkl

Hkfä vkUnksyu ds çeq[k lUr 

l	 vkyoj (yxHkx nwljh 'krkCnh ls vkBoha 'krkCnh rd] nf{k.k Hkkjr esa)

l	 u;ukj (yxHkx 5oha 'krkCnh ls 10oha 'krkCnh rd] nf{k.k Hkkjr esa)

l	 vkfn 'kadjkpk;Z (788 bZ- ls 820 bZ-)

l	 jkekuqt (1017&1137)

l	 cklo (12oha 'krh)

l	 ekèokpk;Z (1238&1317)

l	 ukenso (1270&1309, egkjk"Vª)

l	 ,dukFk&xhrk ij Hkk"; fy[kk] foBksck ds Hkä

l	 lUr Kkus'oj (1275&1296, egkjk"Vª)

l	 t;nso (12oha 'krkCnh)

l	 fuEcdkpk;Z (13oha 'krkCnh)

l	 jkekuUn (15oha 'krh)

l	 dchjnkl (1440&1510)

l	 nknw n;ky (1544&1603, dchj ds f'k"; Fks)

l	 xq# ukud (1469&1538)

l	 ihik (tUe 1425)

l	 iqjUnj (15oha 'krh dukZVd)

l	 rqylhnkl (1532&1623)

l	 pSrU; egkçHkq (1468&1533, caxky esa)
l	 'kadjnso (1499&1569, vle esa)

l	 oYyHkkpk;Z (1479&1531)

l	 lwjnkl (1483&1563, cYyHkkpk;Z ds f'k"; Fks)

l	 ehjkckbZ (1498&1563, jktLFkku esa] Ï".k Hkfä)

l	 gfjnkl (1478&1573, egku laxhrdkj ftUgksaus Hkxoku fo".kq ds xq.k 

xk;s)

l	 rqdkjke (f'kokth ls ledkyhu] foBy ds Hkä)

l	 leFkZ jkenkl (f'kokth ds xq#] nklcksèk ds jpf;rk)

l	 R;kxjkt (e`R;q 1847)

l	 jkeÏ".k ijegal (1836&1886)

l	 HkfäosnkUr Lokeh çHkqikn (1896&1977)

Hkfädky ds izeq[k dfo ,oa mudh jpuk,¡

dchj	 chtd (lk[kh] lcn] jeSuh)

nknw	 gjMsok.kh

ukud	 xq# xazFk lkfgc

jSnkl	 ckuh

eqYyk nkÅn	 pUnk;u

dqrqcu	 e`xkorh

ea>u	 e/kqekyrh

tk;lh	 in~ekor] v[kjkoV] vkf[kjh dyke] dgjukek]  
	 fp=js[kk] elykukek

laqnjnkl	 lqanj foyki

eywdnkl	 Kku cks/k] jRu[kku

mleku	 fp=koyh

bZ'ojnkl	 lR;orh dFkk

uannkl	 :i eatjh] jkl iapk/;k;h

ujksÙkenkl	 lqnkek pfjr

ehjkckbZ	 ujlh th dk ek;jk] xhr xksfoUn dh Vhdk]  
	 jkxxksfoUn

fgr gfjoa'k	 fgr pkSjklh

lwjnkl	 lwjlkxj] lwjlkjkoyh] lkfgR; ygjh

vxznkl	 jkekÔ;ke] jke Hktu eatjh

cyHkæ feJ	 guqeUukVd

ukHkknkl	 Hkäeky

'ks[k uch	 Kku nhid

ijekuUn nkl	 ijekuan lkxj

Ï".knkl	 tqxyeku pfj=

Lokeh gfjnkl	 gfjnkl th ds in

jl[kku	 izse okfVdk] lqtku jl[kku] nkuyhyk
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v"VNki ds dfo

oYyHkkpk;Z ds f'k";

1.	 lwjnkl
2.	 daqHkunkl
3.	 ijekuUn nkl
4.	 Ï".k nkl

foV~ByukFk ds f'k";

5.	 Nhr Lokeh
6.	 xksfoUn Lokeh
7.	 prqHkqZt nkl
8.	 uan nkl

3. jhfrdky (lEor~ 1700 – 1900)
vkpk;Z jkepUæ 'kqDy ds vuqlkj jhfrdky dh le; lhek lEor~ 1700  
ls 1900 rd ekuh xbZ gSA jktuhfr dh n`fÔ ls ;g dky eqxyksa ds oSHko 

dk dky ekuk tkrk gS rks pjeksRd"kZ ds lkFk gh mÙkjksÙkj Îkl vkSj iru 

dk dky Hkh ekuk tkrk gSA bl dky esa iwjk lekt nks Hkkxksa esa foHkä 

Fkkµ'kkld vkSj 'kkflrA lkeUrokn dk cksyckyk FkkA ukjh euksjatu rFkk 

foykl dk dkj.k cudj jg xbZ FkhA

l	jhfrdky ds fy, iz;qä fd, x, vU; uke gS—
	 l	vyaÏr dky
	 l	 Ük`axkj dky
	 l	dykdky
	 l	mÙkj e/;dky
l	 feJ ca/kqvksa us bls ^vyaÏr dky* rFkk fo'oukFk izlkn feJ us bls 

^Ük`axkj dky* dgk gSA

l	 fcgkjh lrlbZ jhfrdky dh loZJs× Ïfr ekuh tk ldrh gSA

	 laLÏr esa jhfr 'kCn dk iz;ksx vkpk;Z okeu us fd;kA muds vuqlkj 

Þfof'kÔ in jpuk jhfr%Þ vFkkZr~ fo'ks"k izdkj dh in jpuk gh jhfr 

gSA vkpk;Z okeu us ^jhfr lEiznk;* dk izorZu fd;kA
l	vf/kdka'k jhfrdfo;ksa us vius jhfr fu:i.k esa laLÏr dkO;'kkL= ds 

xzUFkksa dks vk/kkj cuk;k gSA buesa—
Hkjreqfu	 —	 ukV~;'kkL=
Hkkeg	 —	 dkO;kyadkj
n.Mh	 —	 dkO;kn'kZ
vkuUno/kZu	 —	 /oU;kyksd
fo'oukFk	 —	 lkfgR; niZ.k

jhfrdky ds dfo;ksa dks rhu oxks± esa ck¡Vk x;k gS—
(1)	 jhfrc¼ dfo

(2)	 jhfrfl¼ dfo

(3)	 jhfreqä dfo

(1)	 jhfrc¼ dfo—jhfrc¼ dfo os dfo gaS ftUgksaus y{k.k xzUFkksa dh 
jpuk dh gS_ tSls—nso] fpUrkef.k] efrjke] Hkw"k.k] tloUr flag] 
dqyifr feJ] fHk[kkjhnkl] in~ekdj] Xoky dfoA

(2)	 jhfrfl¼ dfo—jhfrfl¼ dfo os dfo gSa ftUgksaus y{k.k xzUFk ugha 
fy[ks fdUrq jhfr dh tkudkjh dk mi;ksx vius dkO; xzUFkksa esa fd;k_ 
tSls—fcgkjhA

(3)	 jhfreqä dfo—jhfreqä dfo os dfo gSa ftUgksaus u rks jhfr dh 
tkudkjh dk dHkh mi;ksx fd;k vkSj u gh y{k.k xzUFkksa dh jpuk dhA 
izeq[k jhfreqä dfo gS—?kukuUn] cks/kk] vkye rFkk Bkdqj vkfnA

jhfrdkyhu dfo ,oa mudh jpuk,¡
l Ïikjke	 fgrrjafx.kh

l ds'konkl	 jfld fiz;k] dfo fiz;k

l efrjke	 yfyr yyke] vyadkj iapkf'kdk] jljkt] 
lrlbZ] o`Ùk dkSeqnhA

l Hkw"k.k	 f'kokckouh] N=lky n'kd] f'kojkt Hkw"k.k] 
vyadkj izdk'k

l fcgkjh	 lrlbZ

l nso	 Hkko foykl] 'kCn jlk;u] lq[klkxj rjax] 
vÔ;ke] jl foyklA

l	 ?kukuUn	 lqtku fgr] Ïikdan] fo;ksx csfy] b'dyrk] 
izse i¼fr] izse ljkscjA

l in~ekdj	 txn~fouksn] in~ekHkj.k] xaxk ygjh] izcks/k 
ipklk] izrkilkfgA

l jlyhu	 vaxniZ.k] jl izcks/k

l fHk[kkjhnkl	 dkO; fu.kZ;] Ük`axkj fu.kZ;] NUn izdk'k] 
NUnk.kZo fiaxy] jl lkjka'k

l Xoky dfo	 u[kf'k[k] jl :i] dfo niZ.k

l dfo xksi	 jkepUæ Hkw"k.k] jkekyadkj] jkepUækHkj.kA

l e.Mu	 jl jRukoyh] jl foykl] dkO; jRu] uSu 
ipklkA

l dqyifr feJ	 jl jgL;] u[kf'k[k] nqxkZ Hkfä rjafx.khA

l tloUr flag	 vkuUn foykl] Hkk"kk Hkw"k.k] vuqHko izdk'k] 
fl¼kUr cks/kA

l fpUrkef.k	 dfodqy dYir#] Ükàxkj eatjh] dkO; foosd

l vkye	 vkye dsfy

l cks/kk	 b'dukek] fojg okjh'k

l Bkdqj	 Bkdqj 'krd

l f}tnso	 Ük`axkj cÙkhlh] Ük`axkj yfrdk] dfo dYiæqe

l izrki lkfg	 Ük`axkj eatjh] Ük`axkj f'kjksef.k] vyadkj 
fpUrkef.k] dkO; fouksnA

l lkseukFk	 Ükàxkj foykl] izse iPphlh] jl ih;w"k fuf/kA

l lwnu	 lqtku pfjr

4. vk/kqfud dky (1900 ls vc rd)
vk/kqfud ;qx lkfgR; ds foLrkj vkSj O;kidrk dh n`f"V ls 
fgUnh&lkfgR; ds bfrgkl dk lcls vf/kd egÙoiw.kZ dky gSA blesa 
i| ds lkFk&lkFk x| dk cgqeq[kh foLrkj gqvk gSA blfy, foospu 
dh lqfo/kk ds fy, vkpk;Z 'kqDy us bl dky dks igys nks [k.M+ks a esa 
foHkkftr fd;k gSµx|&[k.M vkSj i|&[k.MA
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vk/kqfud ;qx esa fgUnh x| ds fodkl dks fuEu 'kh"kZdksa esa foHkkftr fd;k 
tk ldrk gSµ

(1)	 HkkjrsUnq ;qx

(2)	 f}osnh ;qx

(3)	 Nk;koknh ;qx

(4)	 izxfroknh ;qx

(5)	 iz;ksxoknh ;qx

(6)	 ubZ dfork

 (1)	 HkkjrsUnq ;qx

l	vk/kqfud dky dk izFke pj.k HkkjrsUnq ;qx ds uke ls tkuk tkrk gSA 
blesa Hkkjrh; uotkxj.k dh psruk dks loZizFke izfrf×r djus dk 
Js; HkkjrsUnq gfj'pUæ dks gSA

l	 HkkjrsUnq ;qx ds izeq[k jpukdj gSa—if.Mr izrkiukjk;.k feJ] 
ckyÏ".k Hkê] cnjhukjk;.k pkS/kjh ^izse?ku*] Bkdqj txeksgu 
flag] jkèkkÏ".knkl] ';kekpj.k xksLokeh] fd'kksjh yky xksLokeh] 
vfEcdknÙk O;klA

(2)  f}osnh ;qx 

lu~ 1900 ls ysdj 1920 rd dk fgUnh lkfgR; vkpk;Z egkohj izlkn  
f}osnh ds O;fäRo ,oa ÏfrRo ls bruk vf/kd izHkkfor gS fd bl dky[k.M 
dks f}osnh ;qx dh laKk nh xbZA 

l	 f}osnh ;qx ds izeq[k dfo gSa—eSfFkyh'kj.k xqIr] v;ks/;k flag 
mik/;k; ^gfjvkS/k*] txUukFk nkl jRukdj] jkeujs'k f=ikBh] 
Jhèkj ikBd] ukFkwjke 'kekZ ^'kadj* vkfnA

 (3)  Nk;koknh ;qx (1920-1936 bZ-)
l	Nk;koknh ;qx esa tgk¡ ,d rjQ osnuk vkSj ihM+k ds xhr xk, x;s ogha 

nwljh vksj LQwfrZ] vkRefo'okl vkSj izsj.kk ds Hkh xhr xk, x,A

l	MkW- jkedqekj oekZ ds vuqlkj—tc ijekRek dh Nk;k vkRek esa 
vkSj vkRek dh Nk;k ijekRek esa iM+us yxrh gS] rks Nk;kokn dh 
l`fÔ gksrh gSA

l	t;'kadj izlkn dks Nk;kokn dk izorZd ekuk tkrk gSA 

l	Nk;koknh ;qx esa vkRekuqHkwfr dh iz/kku vfHkO;fä] lw{e HkkokfHkO;fä 
dh iz/kkurk] izse fojg vkSj d#.kk dh ekfeZd vfHkO;fä] lkSUn;Z ds 
izfr vkd"kZ.k rFkk lkSUn;Z dh lw{e vfHkO;fä gqbZ gSA

l	Nk;koknh ;qx ds izeq[k LrEHk gaS—t;'kadj izlkn] egknsoh oekZ] 
lqfe=kuUnu iar o lw;ZdkUr f=ikBh fujkykA

izeq[k Nk;koknh dfo ,oa mudh jpuk,¡

t;'kadj izlkn

l	 dkO;—dkuu dqlqe] egkjk.kk dk egRo] >juk] vk¡lw] ygj] 
dkek;uh] izseifFkdA

l	ukVd—LdUnxqIr] pUæxqIr] /kqzoLokfeuh] tuest; dk ukx;K] 
jkT;Jh] dkeuk] ,d ?kw¡VA

l	dgkuh laxzg—Nk;k] izfr/ofu] vkd'knhi] vk¡/kh] bUætky

l	miU;kl—dadky] frryh] bjkorhA

lw;ZdkUr f=ikBh fujkyk

l	dkO;—vukfedk] ifjey] xhfrdk] rqylhnkl] vijk] dqdqjeqÙkk] 
u, iÙks] vpZUkk] ljkst Le`fr] vkjk/kuk

l	dgkuh o js[kkfp=—prqjh pekj] l[kh] lqdqy dh chch] fyyh
l	miU;kl—vIljk] vydk] fu#iek] izHkkorh] dqYyhHkkV] dkys 

dkjukesA

lqfe=kuUnu iar

l	dkO;—mPNokl] xzfUFk] oh.kk] iYyo] xqatu
l	Lo.kZ dkO;—dyk vkSj cw<+k pk¡n
l	vkRedFkk—lkB o"kZ % ,d js[kkadu
l	egkdkO;—yksdk;ru] lR;dke
l	dgkfu;k¡—ijh] jkuh] ØhM+k] T;ksRluk

egknsoh oekZ

l	dkO;—uhgkj] jf'e] uhjtk]lka/;xhr] ;kek

(4) izxfroknh ;qx

l	tuthou ls tqM+s lq[k&nq[k dh vfHkO;fä igyh ckj izxfroknh 
dkO; esa fn[kkbZ nhA izxfrokn dk ewy vk/kkj lkE;okn gSA fgUnh dk 
^izxfroknh* dkO; ekDlZokn ls izHkkfor gSA ekDlZokn ds izorZd gSa 
teZuh vFkZ'kkL=h dkyZ ekDlZ (1818-1883 bZ-)A ekDlZokn us lekt 
dks nks oxks± esa foHkä fd;k gSµ 'kks"kd oxZ vkSj 'kksf"kr oxZA 'kks"kd 
oxZ esa iw¡thifr] tehankj o m|ksxifr vkfn vkrs gSa] tcfd 'kksf"kr oxZ 
esa etnwj] Jfed] fdlku vkSj xjhc turk vkrh gSA 

(5) iz;ksxoknh ;qx
l	vKs; dks iz;ksxoknh dkO;/kkjk dk izorZd ekuk tkrk gSA vKs; us 

rkjlIrd (1943 bZ-) ds izdk'ku }kjk iz;ksxokn dk izkjEHk fd;kA 
bUgksaus iz;ksxoknh dfo;ksa dks ^ubZ jkgksa ds vUos"kh* dgk gSA

l	rkjlIrd esa ,d gh izdkj dh Hkko psruk ds rkj esa fijks, lkr 
dfo;ksa dh jpukvksa dks pkj rkj lIrdksa esa ladfyr fd;k x;k gSA

l	izFke rkjlIrd (1943) ds izeq[k dfo gSa—usfepUæ tSu] xtkuu 
ek/ko eqfäcks/k] Hkkjr Hkw"k.k vxzoky] izHkkdj ekpos] fxfjtk dqekj 
ekFkqj] jkefoykl 'kekZ] vKs;A

l	nwljk rkjlIrd (1951)—Hkokuh izlkn feJ] 'kdqUryk ekFkqj] 
gfjukjk;.k O;kl] 'ke'ksj cgknqj flag] ujs'k esgrk] j?kqohj lgk;] 
èkeZohj HkkjrhA

l	rhljk rkjlIrd (1959)—iz;kx ukjk;.k f=ikBh] dqaoj ukjk;.k] 
dhfrZ pkS/kjh] dsnkjukFk flag] enu okRL;k;u] fot;nso ukjk;.k 
lkgh] losZ'ojn;ky lDlsukA

l	pkSFkk lIrd (1979)—vo/ks'k dqekj] Lons'k Hkkjrh] lqeu jkts] 
jktsUæ fd'kksj] Jhjke oekZ] uUn fd'kksj vkpk;Z] jktdqekj dqEHktA

rkjlIrd ds dfo

l	izFke rkjlIrd (1943)—usfepUæ tSu] xtkuu ek/ko] eqfäcksèk] 
Hkkjr Hkw"k.k vxzoky] izHkkdj ekpos] fxfjtk dqekj ekFkqj] jkefoykl 
'kekZ] vKs;A
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l	nwljk rkjlIrd (1951)—Hkokuh izlkn feJ] 'kdqUryk ekFkqj] 

gfjukjk;.k O;kl] 'ke'ksj cgknqj flag] ujs'k esgrk] j?kqohj lgk;] 

èkeZohj HkkjrhA

l	rhljk rkjlIrd (1959)—iz;kx ukjk;.k f=ikBh] dqaoj ukjk;.k] 

dhfrZ pkS/kjh] dsnkjukFk flag] enu okRL;k;u] fot;nso ukjk;.k 

lkgh] losZ'oj n;ky lDlsukA

l	pkSFkk rkjlIrd (1979)—vo/ks'k dqekj] Lons'k Hkkjrh] lqeu jkts] 

jktsUæ fd'kksj] Jhjke oekZ] uUn fd'kksj vkpk;Z] jktdqekj dqEHktA

(6)  ubZ dfork 

ubZ dfork ds ukedj.k ds dkj.k ^ubZ dfork* dk ukedj.k ç;ksx'khy 

vKs; dh nsu gSA

izeq[k n'kZu] laiznk; ,oa muds izorZd

        n'kZu         izorZd

v}Srokn 'kadjkpk;Z

fof'k"Vk}Srokn jkekuqtkpk;Z

}Srokn e/okpk;Z

}Srk}Srokn fuEckdZ

'kq¼k}Srokn oYyHkkpk;Z

ehekalk n'kZu tSfeuh

lka[; n'kZu dfiy eqfu

;ksx n'kZu iratfy

U;k; n'kZu xkSre

oS'ksf"kd n'kZu d.kkn

pkokZd (yksdk;r) EokgZLiR;

tSu n'kZu (L;knokn) ik'oZukFk

	 vk/kqfud Hkkjrh; vk;ZHkk"kk (fgUnh)

	 izkphu fgUnh		  1100 bZ-µ1400 bZ-

	 e/;dkyhu fgUnh	 1400 bZ-µ1850 bZ-

	 vk/kqfud fgUnh		 1850 bZ-µvc rd

fgUnh dk fodkl Øe

laLÏr

 ↓ 

ikfy

↓

izkÏr

↓

viHkza'k

↓

vogê

↓

fgUnh

	 viHkza'k Hkk"kk dk fodkl 500 bZ- iw- ls 1000 bZ- ds e/; gqvkA 

viHkaz'k esa lkfgR; dk vkjEHk 8oha lnh ls 13oha lnh rd gqvkA 

viHkaz'k dk iqjkuh fgUnh ls fo'ks"k lEcU/k gSA

      viHkaz'k vk/kqfud Hkkjrh; Hkk"kk,¡@miHkk"kk,¡

(1) 'kkSjlSuh if'peh fgUnh] x qtjkrh] igkM + h] 
jktLFkkuh

(2) iS'kkph yg¡nk] iatkch

(3) czkpM+ flU/kh

(4) egkjkÔªh ejkBh

(5) ekx/kh fcgkjh] ckaXyk] mfM+;k] vlfe;k

(6) v¼Zekx/kh iwohZ fgUnh

fgUnh&{ks=@fgUnh&la?k dh Hkk"kk,¡
¼tuinh; Hkk"kk,¡½

iwohZ fgUnh fcgkjh oxZ

'kkSjlsuh viHkza'k
ls mn~Hkwr

v¼Zekx/kh
viHkza'k ls mn~Hkwr

ekx/kh viHkza'k
ls mn~Hkwr

vo/kh c?ksyh NÙkhlx<+h

exgh Hkkstiqjh eSfFkyh

fgUnh oxZ jktLFkkuh igkM+h oxZ

[kM+h cksyh@dkSjoh

cztHkk"kk

gfj;k.koh

caqnsyh

dUukSth

ekjokM+h

esokrh

t;iqjh

ekyoh

if'peh igkM+h

e/;orhZ igkM+h
¼x<+oky] dqekÅ¡uh½

iwohZ igkM+h
¼usikyh½
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fo'o fgUnh lEesyu

lEesyu LFkku vof/k

igyk fo'o fgUnh lEesyu ukxiqj (Hkkjr) 10 ls 14 tuojh 
1975

nwljk fo'o fgUnh lEesyu ekWjh'kl 28 ls 30 vxLr 
1976

rhljk fo'o fgUnh lEesyu fnYyh (Hkkjr) 28 ls 30 vDVwcj 
1983

pkSFkk fo'o fgUnh lEesyu ekWjh'kl 2 ls 4 fnlEcj 
1993

ik¡pok¡ fo'o fgUnh lEesyu VkscSXkks 4 ls 8 vizSy 1996

lEesyu LFkku vof/k

NBk fo'o fgUnh lEesyu yUnu (fczVsu) 14 ls 18 flrEcj 
1999

lkrok¡ fo'o fgUnh lEesyu lwjhuke 5 ls 9 twu 2003

vkBok¡ fo'o fgUnh lEesyu U;w;kdZ (vesfjdk) 13 ls 15 tqykbZ 
2007

uok¡ fo'o fgUnh lEesyu tksgkUlcxZ (nf{k.k 
vÝhdk)

22 ls 24 flrEcj 
2012

nlok¡ fo'o fgUnh lEesyu Hkksiky (Hkkjr) 10 ls 12 flrEcj 
2015

nlosa fo'o fgUnh lEesyu dk mn~?kkVu Hkkjr ds iz/kkueU=h ujsUæ eksnh 
}kjk fd;k x;kA bl lEesyu dk eq[; fo"k; ^fgUnh txr% foLrkj ,oa 
laHkkouk,¡* FkkA

egRoiw.kZ vH;kl iz'u

	 1.	 fuEufyf[kr dfo;ksa esa v"BNki dfo gSaµ
		  (A) 	lwjnkl	 (B)	 rqylhnkl

		  (C)	 jghenkl	 (D)	 fcgkjhyky

	 2.	 [kM+h cksyh fgUnh dh fdl miHkk"kk ds vUrxZr 

vkrh gS \

		  (A) 	iwohZ fgUnh	 (B)	 fcgkjh fgUnh

		  (C)	 igkM+h fgUnh	 (D)	 if'peh fgUnh

	 3.	 Hkkjr esa cksyh tkus okyh izeq[k Hkk"kkvksa ds 
ifjokj fdl fodYi esa fn[kk, x, gSa \

		  (A)	 vk;Z] æfoM+] ;wjksih;] vjch

		  (B)	 jkseu] rfey] nsoukxjh] mnwZ

		  (C)	 vk;Z] vk;sZrj] oSfnd] laLÏr

		  (D)	 Hkkjksih;] vkXus;] æfoM+] frCcr&/kehZ

	 4.	 [kM+h cksyh fganh esa jpuk djus okyk izFke 
dfo fdls ekuk tkrk gS \

		  (A)	 rqylhnkl	

		  (B)	 vehj [kqljks

		  (C)	 efyd eqgEen tk;lh

		  (D)	 pUncjnkbZ

	 5.	 ^i`Fohjkt jklks* fdl dky dh jpuk gS \

		  (A)	 vkfndky	 (B)	 jhfrdky
		  (C)	 Hkfädky	 (D)	vk/kqfud dky
	 6.	 fgUnh dh mRifÙk fdl Hkk"kk ls gqbZ gS \

		  (A)	 izkÏr

	 	 (B)	 laLÏr

		  (C)	 'kkSjlSuh viHkaz'k

	 	 (D)	 ekx/kh

	 7.	 fuEufyf[kr cksfy;ksa esa ls dkSu&lh cksyh mÙkj 
izns'k esa lkekU;r% ugha cksyh tkrh \

		  (A)	 eSfFkyh	 (B)	 vo/kh

		  (C)	 czt	 (D)	[kM+h cksyh

	 8.	 fgUnh Hkk"kk fdl fyfi esa fy[kh tkrh gS \

		  (A)	 lkSjkÔªh	 (B)	 nsoukxjh

		  (C)	 xq#eq[kh	 (D)	czkãh

	 9.	 HkkjrsUnq us fdl if=dk dk laiknu fd;k \

		  (A)	 fgUnh iznhi	 (B)	 bUnq

		  (C)	 dfoopu lq/kk	 (D)	HkkjrcU/kq

	10.	 ekud fgUnh dk vk/kkj D;k gS \

		  (A)	 [kM+h cksyh	 (B)	 viHkaz'k

		  (C)	 iwohZ fgUnh	 (D)	ifjfu× fgUnh

	11.	 if'peh fgUnh ds vUrxZr dkSu&lh cksyh vkrh 
gS \

		  (A)	 dUukSth	 (B)	 esokrh

		  (C)	 c?ksyh	 (D)	exgh

	12.	 fgUnh ds izFke x|dkj gSa—

		  (A)	 jktk f'koizlkn flrkjs fgUn

	 	 (B)	 yYywyky

		  (C)	 HkkjrsUnq gfj'pUæ

	 	 (D)	 ckyÏ".k Hkê

	13.	 fo|kifr dh ^inkoyh* dh Hkk"kk D;k gS \

		  (A)	 eSfFkyh 	 (B)	 cztHkk"kk

		  (C)	 Hkkstiqjh	 (D)	exgh

	14.	 ^ukFk iaFk* ds izorZd ekus tkrs gSa—

		  (A)	 tya/kj ukFk	 (B)	 eNanj ukFk

		  (C)	 xksj[kukFk	 (D)	xSuhukFk

	15.	 viHkza'k dk okYehfd fdls dgk tkrk gS \

		  (A)	 iq"inar dks

	 	 (B)	 /kuiky dks

		  (C)	 'kkfyHkæ lwfj dks

	 	 (D)	 Lo;aHkw

	16.	 ljgik ds vU; uke gSaµ

	 (A)	 ljkst ozt

	 (B)	 jkgqy ozt

	 (C)	 (A) o (B) nksuksa	

	 (D)	 mi;qZDr esa ls dksbZ ugha

	17.	 ^fgUnh dk vkfn dfo* fdls ekuk tkrk gS \

		  (A)	 vCnqjZgeku	 (B)	 HkkjrsUnq

		  (C)	 Lo;aHkw	 (D)	iq"inar

	18.	 fgUnh Hkk"kk ds fodkl dk lgh vuqØe dkSu&lk 

gS \

		  (A)	 ikfy] izkÏr] viHkza'k] fgUnh

	  	 (B)	 izkÏr] viHkza'k] fgUnh] ikfy

		  (C)	 viHkza'k] ikfy] izkÏr] fgUnh

	 	 (D)	 fgUnh] ikfy] viHkza'k] izkÏr

	19.	 ^fgUnh fnol* euk;k tkrk gS—

		  (A)	 11 twu	 (B)	 14 flrEcj

		  (C)	 28 flrEcj	 (D)	10 vDVwcj

	20.	 ^cztHkk"kk* gS—

		  (A)	 iwohZ fgUnh	 (B)	 if'peh fgUnh

		  (C)	 fcgkjh fgUnh	 (D)	igkM+h fgUnh

	21.	 ^c?ksyh* cksyh dk lEcU/k fdl miHkk"kk ls gS\

		  (A)	 jktLFkkuh	 (B)	 iwohZ fgUnh

		  (C)	 fcgkjh	 (D)	if'peh fgUnh
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	22.	 viHkza'k dks ^iqjkuh fgUnh* fdlus dgk gS \

		  (A)	 fxz;lZu

	 	 (B)	 ';ke lqUnj nkl

		  (C)	 pUæ/kj 'kekZ ^xqysjh*

	 	 (D)	 HkkjrsUnq

	23.	 'kkSjlsuh viHkza'k ls fdl miHkk"kk dk fodkl 

gqvk \

		  (A)	 fcgkjh

	 	 (B)	 jktLFkkuh

		  (C)	 ckaXyk

	 	 (D)	 iatkch

	 24.	 ^jkepfjrekul* fdl Hkk"kk esa fy[kk x;k \
		  (A)	 czt	 (B)	 Hkkstiqjh
		  (C)	 vo/kh	 (D)	ekx/kh
	25.	 rqylh Ïr ^fou;if=dk* dh Hkk"kk gSµ
		  (A)	 vo/kh	 (B)	 czt
		  (C)	 dUukSth	 (D)	dkSjoh

	 26.	 ekud fgUnh dk fodkl fdl cksyh ls gqvk \

		  (A)	 voèkh	 (B)	 ckax: cksyh

		  (C)	 [kM+h cksyh	 (D)	 czt

	 27.	 ^cqansyh* dk {ks= gS—

		  (A)	 ikuhir&lksuhir&dq#{ks=

		  (B)	 >k¡lh&tkykSu&nfr;k

		  (C)	 vkxjk&eFkqjk&Hkjriqj	

		  (D)	 t;iqj&vtesj&tks/kiqj

mÙkjekyk
	 1.	(A)	 2.	(D)	 3.	(D)	 4.	(B)	 5.	(A)

	 6.	(B)	 7.	(A)	 8.	(B)	 9.	(C)	 10.	(A)	

	 11.	(A)	 12.	(B)	 13.	(A)	 14.	(B)	 15.	(D)

	 16.	(C)	 17.	(D)	 18.	(A)	 19.	(B)	 20.	(B)	
	 21.	(B)	 22.	(C)	 23.	(B)	 24.	(C)	 25.	(B)	

	 26.	(C)	 27.	(B)	
qq
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Comprehension
Chapter

1
A Comprehension Exercise is mainly consisted of a passage, 
upon which questions are set. The main purpose of this exercise 
is to test the ability of a student.
Therefore student is need to read the passage carefully and 
choose the correct answer out of the given alternatives.

Poem is a form of literary art which uses aesthetic and rhythmic 
qualities of language such as phonoaesthetic sound symbolism 
etc. ‘Poem’ comes from the Greek word poiēma which means 
a “thing made.”

Important Questions
Direction (Q. No. 1 and 2)

Read the passage given below and answer 
the questions. Each question is followed by 
four answers only one of which is correct. 
you have to choose that correct answer.

	To forgive an injury is often considered to be a 
sign of weakness; it is really a sign of strength. 
It is easy to allow oneself to be carried away by 
resentment and hate into an act of vengeance 
but it takes a strong character to restrain those 
natural passions. The man who forgives an 
injury proves himself to be superior of the man 
who wronged him and puts the wrong-doer to 
shame. Forgiveness may even turn a foe into a 
friend. So mercy is the noblest form of revenge.
	 1.	 The word strength is a :
		  (A)	 Abstract noun	 (B)	 Collective noun
		  (C)	 Common noun	(D)	Material noun
	 2.	 One who does not take revenge is :
		  (A)	 a foolish man	 (B)	 a foe
		  (C)	 a weak man	 (D)	a strong man

Direction (Q. No. 3 to 5)
Read the given passage carefully and answer 
the questions that follow by selecting the 
most appropriate option.

Antarctica is a icy continent in the South Pole. 
It is covered by permanently frozen ground, 
is surrounded by water and is about 1.5 times 
longer than the United States of America.
The world’s largest desert is in Antarctica. 
98% of the land is covered with a continental 
ice sheet; the remaining 2% of land is barren 
rock. Antarctica has about 87% of the world’s 
ice. The South Pole is the coldest, windiest and 
driest place on Earth. The coldest temperature 
ever recorded on Earth was at the South Pole; 
it reached as low as — 128.6 °F or — 88.0 
°C. On an average most of the Antarctica, gets 
less than 2 inches of snow each year. Although 
scientific expeditions visit Antartica, there 
are no permanent human residents. This 
is because of the extreme weather, which 
includes freezing temperature, strong winds 
and blizzards. There are about 4000 seasonal 
visitors to Antarctica. Antarctica hasn’t always 
been located at the South pole. It has drifted, 

like the other continents and has ranged from 
the Equator during the Cambrian period, 
about 500 million years ago to the South Pole. 
During the time of the dinosaurs. Antarctica 
has more temperate and housed dinosaur: and 
many other life-forms. Now there is very little 
indigenous life.
		 3.	3.	 The word ‘windiest’ in the passage is aThe word ‘windiest’ in the passage is a
		  (A)	 second form of verb		  (A)	 second form of verb
		  (B)	 superlative form of adjective		  (B)	 superlative form of adjective
		  (C)	 superlative form of adverb		  (C)	 superlative form of adverb
		  (D)	positive form of noun		  (D)	positive form of noun
		 4.4.	 Has Antarctica always been fixed in the 	 Has Antarctica always been fixed in the 

South Pole ?South Pole ?
		  (A)	Yes		  (A)	Yes
		  (B)	 No		  (B)	 No
		  (C)	 May be		  (C)	 May be
		  (D)	Not given in the passage		  (D)	Not given in the passage
	 5.	 5.	 Who are the earliest known inhabitants 	 Who are the earliest known inhabitants 

of Antarctica ?of Antarctica ?
		  (A)	American scientists		  (A)	American scientists
		  (B)	 Indian scientists		  (B)	 Indian scientists
		  (C)	 Dinosaurs		  (C)	 Dinosaurs
		  (D)	 It has always been a desert		  (D)	 It has always been a desert

Direction (Q. No. 6 to 8)Direction (Q. No. 6 to 8)
Read the given passage carefully and answer Read the given passage carefully and answer 
the questions that follow by selecting the the questions that follow by selecting the 
most appropriate option.most appropriate option.

The first thing which a scholar should bear in The first thing which a scholar should bear in 
mind is that a book ought not to be read for mind is that a book ought not to be read for 
mere amusement. Half educated persons read mere amusement. Half educated persons read 
for amusement, and are not to be blamed for it, for amusement, and are not to be blamed for it, 
they are incapable of appreciating the deeper they are incapable of appreciating the deeper 
qualities that belong to a really great literature.qualities that belong to a really great literature.
But a young man who has passed through a But a young man who has passed through a 
course of University training should discipline course of University training should discipline 
himself at an early joy never to read for mere himself at an early joy never to read for mere 
amusement. And once the habit of discipline amusement. And once the habit of discipline 
has been formed, he will find it impossible has been formed, he will find it impossible 
to read for mere amusement. He will then to read for mere amusement. He will then 
patiently throw down any book from which patiently throw down any book from which 
he cannot obtain intellectual food, any book he cannot obtain intellectual food, any book 
which does not make an appeal to the higher which does not make an appeal to the higher 
emotions and to his intellect. But on the other emotions and to his intellect. But on the other 
side, the habit of reading for amusement side, the habit of reading for amusement 
becomes with thousands of people exactly the becomes with thousands of people exactly the 
same kind of habit as wine-drinking or opium-same kind of habit as wine-drinking or opium-

smoking; it is like a narcotic, something that smoking; it is like a narcotic, something that 
helps to pass the time, something that helps helps to pass the time, something that helps 
to pass the time, something that keeps up a to pass the time, something that keeps up a 
perpetual condition of dreaming, something perpetual condition of dreaming, something 
that eventually results in destroying all that eventually results in destroying all 
capacity for thought, giving exercise only capacity for thought, giving exercise only 
to the surface parts of the mind and leaving to the surface parts of the mind and leaving 
the deeper springs of feelings and the higher the deeper springs of feelings and the higher 
faculties of perception unemployed.faculties of perception unemployed.
		 6.6.	 The writer believes that half-educated 	 The writer believes that half-educated 

persons are not able topersons are not able to
		  (A)	enjoy wine-drinking		  (A)	enjoy wine-drinking
		  (B)	 enjoy dreaming		  (B)	 enjoy dreaming
		  (C)	 think properly		  (C)	 think properly
		  (D)	appreciate hidden qualities of 		  (D)	appreciate hidden qualities of 

admirable literatureadmirable literature
	 7.	 7.	 The word ‘narcotic’ in the passage 	 The word ‘narcotic’ in the passage 

meansmeans
		  (A)	great literature		  (A)	great literature
		  (B)	 intoxicant		  (B)	 intoxicant
		  (C)	 cheap books		  (C)	 cheap books
		  (D)	 intellectual exercise		  (D)	 intellectual exercise
		 8.8.	 The phrase ‘the higher faculties’ in the 	 The phrase ‘the higher faculties’ in the 

passage meanspassage means
		  (A)	different departments in the 		  (A)	different departments in the 

UniversityUniversity
		  (B)	 different ways of enjoying things		  (B)	 different ways of enjoying things
		  (C)	 mental powers of a high order for 		  (C)	 mental powers of a high order for 

understanding great literatureunderstanding great literature
		  (D)	 superficial part of the mind		  (D)	 superficial part of the mind

Direction (Q. No. 9 to 11)
Read the given passage carefully and answer 
the questions that follow by selecting the 
most appropriate option.

Work expands so as to fill the time available for 
its completion. The general recognition of this 
fact is shown in the proverbial phrase, it is the 
busiest man who has time to spare.
Thus, an elderly lady at leisure can spend the 
entire day writing a postcard to her niece. An 
hour will be spent in finding the postcard, 
another hunting for spectacles, half an hour to 
search for the address, an hour and a quarter in 
composition and twenty minutes in deciding 
whether or not to take an umbrella when 
going to the pillar-box in the street. The total 
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effort that would occupy a busy man for three 
minutes, all told, may in this fashion leave 
another person completely exhausted after a 
day of doubt, anxiety and toil.
	 9.	 What is the total time spent by the elderly 

lady in writing a postcard ?
		  (A)	 Three minutes
		  (B)	 A full day
		  (C)	 Four hours and five minutes
		  (D)	 Half an hour
	 10.	 What happens when the time to spent on 

some work increases ?
		  (A)	 The work is done smoothly
		  (B)	 The work is done leisurely
		  (C)	 The work consumes all the time
		  (D)	 The work needs additional time
	 11.	 What does the expression ‘pillar-box’ 

stand for ?
		  (A)	 A box attached to the pillar
		  (B)	 A box in the pillar
		  (C)	 Box office
		  (D)	 A pillar-type postbox

Direction (Q. No. 12 to 15)
Read the given passage and answer the 
question that follow by selecting the most 
appropriate option.

Scientists are extremely concerned about 
the changes taking place in our climate. The 
changes are said to be alarmingly rapid and 
the result of human activity whereas in the 
past it had been natural and much slower. 
The major problem is that the planet appears 
to be warming up (global warming). This 
is occurring at a rate unprecedented in the 
last 10,000 years. The implications are very 
serious. Rising temperatures could give rise 
to extremely high increase in the incidence 
of floods and droughts having defect on 
agriculture.
It is thought that this unusual warming of the 
earth has been caused by greenhouse gases 
such as carbon dioxide, being emitted into 
the atmosphere by car engines and modern 
industrial processes. Such gases not only add 
to the pollution of the atmosphere, but trap 
the heat of the sun leading to the warming 
up of the planet. It has been suggested that 
industrialised countries would try to reduce 
the volume of greenhouse gas emissions and 
plant more trees to create sinks to absorb 
greenhouse gases.
	 12.	 The antonym of the underlined word 

‘increase’ is
		  (A)	 increment	 (B)	 reduction
		  (C)	 smaller	 (D)	 rapid
	 13.	 The climatic changes taking place today 

are different from earlier changes as :
		  (A)	 today they are slower and more 

natural
		  (B)	 today they are much faster and 

caused by the humans
		  (C)	 today they do not threaten the 

humans because of their speed

		  (D)	 today men are affected by them 
easily

	 14.	 Increase in global temperatures may 
result in :

		  (A)	 rains
		  (B)	 destruction of crops
		  (C)	 death of animals
		  (D)	 a long period without rains
	 15.	 The underlined word ‘slower’ in the 

passage is :
		  (A)	 Noun	 (B)	 Verb
		  (C)	 Adjective	 (D)	 Adverb

Directions (Q. No. 16 to 18)
Read the following passage carefully and 
choose the correct answer from the answers 
given below each question :

	The good book of the hour, then, I do not 
speak of the bad ones-is simply the useful or 
pleasant talk of some person whom you cannot 
otherwise converse with, printed for you. Very 
useful often, telling you what you need to 
know; very pleasant often, as a sensible friend’s 
present talk would be. These bright account of 
travels; good-humoured and witty discussions 
of question; lively or pathetic story-telling 
in the form of novel; firm fact-telling, by the 
real agents concerned in the events of passing 
history. all these books of the hour, multiplying 
among us as education becomes more general, 
are peculiar characteristic and possession of the 
present age. We ought to be entirely thanful for 
them, and entirely ashamed of ourselves if we 
make no good use of them. But we make the 
worst possible use, if we allow them to usurp 
the place of true books : for strictly speaking, 
they are not books at all, but merely letters or 
newspaper in good print.	
	 16.	 How, according to the author, is the good 

book of the hour very useful ?
		  (A)	 Because it gives the information 

required by you	
		  (B)	 Because it is in printed form
		  (C)	 Because it gives you pleasure
		  (D)	 Because it is in the form of con-

versation
	 17.	 Which one of the following statements is 

not TRUE ?
		  (A)	 The books of the hour are multi-

plying	
		  (B)	 They are peculiar characteristic of 

the present age
		  (C)	 They are true scriptures of their 

writers	
		  (D)	 We must be thankful for them
	 18.	 How does the writer define the good book 

of the hour ?
		  (A)	 The good book of the hour is 

informative in nature	
		  (B)	 It is the useful or pleasant talk of 

someone in print
		  (C)	 The good book of the hour is mere 

communication	

		  (D)	 The good book of the hour has no 
permanent value

Directions (Q. No. 19 to 22)
Read the passage carefully and answer the 
questions that follow :

	‘‘Ever since childhood I’ve wanted of mere 
curiosity to ask a king or a queen a couple 
of questions.’’ ‘‘Go ahead I’m just as curious 
to know what they are, particularly from a 
woman.’’ ‘‘How does it feel to be what you 
are ?’’ ‘‘It feels fine here in Greece because 
it is creative work, unlike in most countries.’’ 
‘‘Do you feel superior because of your royal 
blood ?’’ ‘‘No, not a bit.’’ ‘‘How did you feel in 
your childhood when you found out you were 
a princess ?’’ ‘‘Troubled, I used to debate with 
myself ! What right have you got to be on top 
without going through the struggle ? Ultimate-
ly, Plato’s Literature solved my problem. He 
has mentioned that each class of society has 
its own functions and accordingly, leaders in 
order to perform theirs had to be trained for it 
from childhood. I quietened my uneasiness by 
using the strategy of Plato’s leaders.
	 19.	 The questions asked in the above con-

versation can be classified into which 
category ?

		  (A)	 Casual	 (B)	 Critical
		  (C)	 Probing	 (D)	 Political
	 20.	 What helped the person resolve the con-

flict ?
		  (A)	 Acquisition of the top position
		  (B)	 Immense curiosity
		  (C)	 Imparting leadership training right 

from childhood	
		  (D)	 Philosophy that leaders are born to 

rule
	 21.	 The above conversation seems to have 

taken place between whom ?
		  (A)	 Two women	
		  (B)	 The queen to Greece and a woman 

intrviewer
		  (C)	 The queen of Greece and the prin-

cess	
		  (D)	 The princess and a leader
	 22.	 What made one of the persons in the 

conversation feel uneasy ?
		  (A)	 Hereditary position	
		  (B)	 Feeling of superiority
		  (C)	 Lack of creative work	
		  (D)	 Unreasonably high curiosity

Answers
	 1.	 (A)		 2.	 (D)	 3.3.	(B)		(B)	 4.4.	 (B)		 (B)	 5.5.	 (D)	 (D)
		 6.6.	 (D)		 	 (D)		 7.7.	 (B)		 (B)	 8.8.	(C)		(C)	 9.	 (B)	 10.	 (C)
	11.	 (D)	 12.	(B)	 13.	(B)	 14.	 (D)	 15.	 (C)
	16.	 (A)	 17.	(C)	 18.	(B) 	 19.	 (A)	 20.	 (D)
	21.	 (B)	 22.	(A)

	 
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