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1. ifjp;
(Introduction)

chrh gqbZ ?kVukvksa ds v/;;u dks bfrgkl dgrs gSaA blls gesa mu izfØ;kvksa 
dks le>us esa enn feyrh gS ftUgksaus ekuo dks vius okrkoj.k ij 
fot; izkIr djus dh rFkk vkt dh lH;rk dk fodkl djus dh {kerk 
nhA bfrgkl dk 'kkfCnd vFkZ gS] ^,slk gqvk*A vaxzsth esa bldk vuqokn 
History (fgLVªh) fd;k tkrk gSA

2. ik"kk.k dky ;k izkxSfrgkfld dky
(Stone Age or Prehistoric Time)

midj.kksa dh fHkUurk ds vk/kkj ij laiw.kZ ik"kk.k ;qxhu laLÏfr dks rhu 
eq[; pj.kksa esa foHkkftr fd;k x;kA ;s gSaµiqjkik"kk.k dky] e/; ik"kk.k 
dky vkSj uoik"kk.k dkyA

ik"kk.k dky dks Hkh rhu dkyksa esa foHkkftr fd;k tkrk gSµ
I.		  iqjkik"kk.k dky

II.		  e/;ik"kk.k dkyµeuq"; i'kqikyd cukA 

III.		 uoik"kk.k dkyµLFkk;h fuokl] Ïf"k dk;Z e`n~Hkk.M dk izpyuA

		 tcfd iqjk ik"kk.k dky dks iqu% rhu Hkkxksa esa foHkkftr fd;k x;k 
gSµ

		  (i)		 iwoZ iqjkik"kk.k dkyµgLrdqBkj] [kaMd] fonkfj.kh]
		  (ii)	 	e/; iqjkik"kk.k dkyµQyd midj.k rFkk

		  (iii)		mPp iqjkik"kk.k dkyµrf{k.kh ,oa [kqjpuh midj.kA

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

l	 lj tkWu ek'kZy] o"kZ 1902 ls 1928 rd Hkkjrh; iqjkrRo losZ{k.k ds 
egkfuns'kd FksA buds }kjk gh gM+Iik vkSj eksgutksnM+ks dh [kqnkbZ dh 
ns[k&js[k dh x;hA o"kZ 1920 esa ek'kZy us gM+Iik esa rFkk o"kZ 1922 esa 
eksgutksnM+ks esa [kqnkbZ vkjEHk dhA bUgksaus gh o"kZ 1924 esa flU/kq ?kkVh 
esa ubZ lH;rk dh [kkst dh ?kks"k.kk dh FkhA ^,sysDts.Mj dfua?ke* dks 
Hkkjrh; iqjkrRo dk tud dgk tkrk gSA 

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

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

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

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)

ek.Mh — 2000 eqt¶Qjuxj (mÙkj 

izns'k)

LFky ,oa unh rV (Sites and River Banks)

LFky unh rV

1. gM+Iik jkoh

2. eksgutksnM+ks flUèkq

3. yksFky Hkksxok
4. dkyhcaxk ?kX?kj

5. lqrdkxsaMksj nk'd

6. pUgwnM+ks flUèkq

7. cuokyh ?kX?kj

8. lqjdksVnk ljLorh

9. eaMk fpukc

10. vkyexhjiqj fgaMu

11. jk[khx<+h ?kX?kj

12. jksiM+ lryt

Hkkjr dk bfrgkl
v/;k;

1
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4. 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

5. 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

	 fgUnqvksa ds N% fo[;kr nk'kZfud lEiznk; Hkh oSfnd lkfgR; esa 
vkrs gSaA ;s N% iz.kkfy;k¡ fuEufyf[kr gSa—

izorZd n'kZu

xkSre U;k; iz.kkyh

dfiy lka[; n'kZu

d.kkn oS'ksf"kd

iratfy ;ksxn'kZu

tSfeuh iwoZ ehekalk

cknjk;.k mÙkj ehekalk

pkokZd pkokZd

½XoSfnd nsoh&nsork % ,d n`f"V esa

o#.k ldy czãk.M dk vf/kifr] 
loZO;kih] loZK] fu;ked] iztkj{kd

bUæ (iqjUnj) vk¡/kh] rwQku] fctyh vkSj o"kkZ dk 
nsork

fo".kq lalkj dk laj{kd

Å"kk lw;ksZn;&iwoZ dh voLFkk dh |ksrd

vfnfr vk;ks± dh lkoZHkkSe Hkkouk dh nsoh

lkse ouLifr;ksa] vkS"kf/k;ksa ds vf/kifr

6. 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

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

egkRek cq¼ dk thou ifjp; 
(Biography of Buddha)

	 tUe	 %	 563 bZ. iw.

	 tUe LFkku	 %	 yqfEcuh (dfiyoLrq) bl LFkku dks v'kksd ds 
#fEeunsbZ LrEHk ls vafdr fd;k x;k gSA

	 firk	 %	 'kq¼ks/ku ('kkD;ksa osG jktk dfiyoLrq osG  
		  'kkld)

	 ekrk	 %	 egkek;k nsoh

	 cpiu dk uke	 %	 fl¼kFkZ

	 ikyu&iks"k.k	 %	 xkSreh iztkifr (ekSlh)

	 fookg voLFkk	 %	 ;'kks/kjk (dksfy; x.kjkT; dh jktdqekjh)

	 iq=	 %	 jkgqy

	 e`R;q	 %	 dky 483 bZ.iw.

	 LFkku	 %	 dq'khuxj

ckS¼ /keZ esa cq¼ dh e`R;q dks egkifjfuokZ.k dgk x;k 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)
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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 fuEu izdkj gSµ

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) Bimbisara (Shronik)
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

l egkoa'k esa dgk x;k gS fd fcfEclkj dk fryd 15 o"kZ dh 
vk;q esa gh muds firk ds }kjk dj fn;k x;k FkkA

(ii)	vtkr'k=q (dqf.kd@v'kksd paM) Ajatashatru (Kunik/		
	 Ashok Chand)

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

l	 vtkr'k=q us viuh jkt/kkuh jktx`g ls ikVfyiq= 
LFkkukarfjr dhA

(iii) mnkf;u (Udayin)
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

l	 ckS¼ xzUFkksa ds vuqlkj] mnkf;u ds rhu iq=&vfu#¼] 
eaMd vkSj ukxn'kd FksA bl oa'k ds vafre 'kkld 
ukxn'kd ds lsukifr f'k'kqukx us 412 bZ- iw- esa f'k'kqukx 
oa'k dh LFkkiuk dhA

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

l	 f'k'kqukx ds 'kklu dky esa jktèkkuh ikVfyiq= ls cnydj 
oS'kkyh ys tk;h x;hA

l	 f'k'kqukx oa'k dk vafre 'kkld uafnoèkZu FkkA

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

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 (Chandragupta Maurya) (321-297 bZ.iw.)

	 305 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

l	 ;wukuh ys[kdksa us pUæxqIr ekS;Z dks lUMªksdksVl ;k ,UMªksdksVl 
dgk gSA

l	 fo'kk[knÙk us viuh iqLrd eqækjk{kl esa pUæxqIr dks o`"ky ;k 
fuEu dqy dk dgk FkkA

II. 	 fcUnqlkj (Bindusaar) (297-272 bZ.iw.)

	 ;g pUæxqIr ekS;Z dk mÙkjkfèkdkjh iq= FkkA mls ^vfe=?kkr* Hkh dgk 
tkrk gSA vfHk=psVl ;k vferdsMht Hkh dgk x;k gSA

l	 fcUnqlkj ds 'kkludky ds vfUre fnuksa esa r{kf'kyk esa foæksg 
gqvk FkkA

l	 fcUnqlkj vius 'kklu ds vfUre fnuksa esa vkthod Hkælkj  ds 
izHkko esa vkdj vkthod cu x;k FkkA

III.	 v'kksd (Ashok) (273-232 bZ.iw.)

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

xqIr oa'k dk mn; pkSFkh 'krkCnh esa gqvk Fkk ftlus yxHkx 300 o"kZ rd 
'kklu fd;kA bl oa'k ds 'kkldksa us cM+s lkezkT; dh LFkkiuk dh] ftlesa 
iwjk mÙkj Hkkjr 'kkfey FkkA bl oa'k ds 'kklu dky esa dyk] okLrqdyk 
rFkk lkfgR; ds {ks= esa cgqr izxfr gqbZA

I.	 JhxqIr (240-280 bZ.) (Srigupta)
	 JhxqIr xqIr oa'k dk laLFkkid Fkk] ftls xqIrksa dk vkfn iq#"k dgk x;k 

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

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

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

12. Hkkjr ij vjc ,oa rqdZ vkØe.k 
(Arab & Turkish Invasion on India)

Hkkjr ij 'krkfCn;ksa ls vusd fons'kh vkØe.k gksrs jgs gSaA fons'kh  
vkØe.kdkjh] 'kd] gw.k] dq"kk.k] ik£Fk;u vkfn ds :i esa Hkkjr vk,A 712 
bZ- esa vjc vkØe.kdkjh eqgEen fcu dkfle us Hkkjr ij vkØe.k fd;kA

I.	 vjcksa dk vkØe.k (Arab Invasion)
	 l	eqgEen dkfle ls iwoZ Hkh vjc vkØkarkvksa us vkØe.k fd;k Fkk] 

ijUrq os vlQy jgsA vjc vkØkarkvksa dk Hkkjr ij vkØe.k dk 

ewy mís'; /ku ywVuk rFkk bLyke /keZ dk izpkj&izlkj djuk 
FkkA

	 l	Hkkjr esa bLyke ds izpkj ds mís'; ls loZizFke eqgEen fcu 
dkfle us 712 bZ- esa lQy vkØe.k fd;k FkkA

	 l	vjc vkØe.k ds le; fla/k ij nkfgj dk 'kklu FkkA

II.	 egewn xtuoh [998-1030] bZ- (Mehmud Ghaznavi)
l	 mldk izeq[k mís'; Hkkjr dh lEifÙk dks ywVuk FkkA
l	 1025 bZ- esa egewn us lkseukFk (xqtjkr) ij vkØe.k fd;k 

vkSj eafnj dks iw.kZr;k u"V dj fn;kA bl le; ;gk¡ dk 'kkld 
Hkhe-I FkkA

l	 egewn xtuoh dk vfUre vkØe.k 1027 bZ- eas tkVksa ij fd;k 
x;kA	

l	 egewn ds laj{k.k esa vyc:uh] fQjnkSlh] mRch ,oa Q:Z[kh 
vkfn fo}ku FksA

l	 vyc:uh dh jpuk fdrkc&my&fgUn (rkjh[k&,&fgUn) gSA

III.	 f'kgkcqíhu mQZ eqbZtqíhu eqgEen xkSjh (Shihabhuddin Alias 
Muizuddin Mohammad Ghori)
l	 eqgEen xkSjh dk izFke vkØe.k 1175 eas eqYrku ds fo#¼ gqvk 

FkkA

l	 eqgEen xkSjh us Hkkjr ij vius nwljs vkØe.k ds Øe eas 1178 
bZ- eas xqtjkr ds pkyqD; (lksyadh) oa'kh; 'kkld Hkhe f}rh; ij 
vkØe.k fd;kA bl ;q¼ eas Hkhe f}rh; us eqgEen xkSjh dks vkcw 
ioZr ds fudV ijkftr fd;k FkkA

	 (i)	 rjkbu dk izFke ;q¼ (First battle of Tarain)—  ;g 
;q¼ 1191 bZ- HkfV.Mk ds fudV rjkbu esa gqvk ftlesa 
i`Fohjkt r`rh; us eqgEen xkSjh dks gjk fn;kA

	 (ii)	 rjkbu dk f}rh; ;q¼ (Second battle of Tarain)µ 
;g ;q¼ 1192 bZ- esa gqvk ftleas eqgEen xkSjh fot;h jgk 
vkSj i`Fohjkt r`rh; dks dSn dj fy;k x;k vkSj gR;k dj 
nh xbZA

	 (iii)	 pUnkoj dk ;q¼ (Battle of Chandavar)% ;g ;q¼ 1194 
bZ- esa gqvk ftlesa xkSjh us dUukSt ds 'kkld t;pUn dks 
ijkftr dj mls ekj MkykA

l	 eqgEen xkSjh tc okil xtuh tk jgk Fkk rks ne;d uked 
LFkku ij 15 ekpZ] 1206 bZ- dks mldh gR;k dj nh xbZA

l	 1206 bZ- esa xkSjh dh e`R;q ds ckn ,scd us Hkkjr esa xqyke oa'k 
dh uhao j[khA

13. fnYyh lYrur [1206-1526 bZ-]  
(Delhi Sultanate)

12oha 'krkCnh ds vkjEHk esa fnYyh ij xqyke oa'k dh LFkkiuk ls iwoZ rksej 
oa'k dk 'kklu FkkA bl oa'k ds 'kkld vuaxiky rksej }kjk fnYyh uked 
'kgj dh LFkkiuk dh xbZA
l	 fnYyh lYrur dh LFkkiuk 13oha lnh ds vkjEHk esa gqbZ vkSj blds 

lkFk gh fnYyh ,d ,slh jkt/kkuh esa cny xbZ ftldk fu;a=.k bl 
egk}hi ds cgqr cM+s {ks= ij QSy x;kA
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320 o"kks± eas fnYyh ij eqfLye lqYrkuksa ds ik¡p vyx&vyx oa'kksa us 'kklu 
fd;kµ

	 I.	 xqyke oa'k ;k byckjh oa'k [1206-1290] bZ- (Slave/Ilbari 
Dynasty)

		  fnYyh lYrur ds varxZr loZizFke xqyke oa'k dh LFkkiuk gqbZA xqyke 
oa'k (;k ekeyqd oa'k) dh LFkkiuk dqrqcqíhu ,scd }kjk dh xbZ FkhA

(i)	 dqrqcqíhu ,scd [1206-1210] bZ- (Qutubuddin Aibak)

l	 blus 1206 bZ- esa Hkkjr esa rqdhZ 'kklu dh uhao j[kh FkhA

l	 og yk[kksa esa nku fn;k djrk Fkk blfy, mls yk[kcD'k 
dgk tkrk FkkA

l	 ,scd us lwQh lar [oktk dqrqcqíhu cf[r;kj dkdh ds 
uke ij fnYyh esa dqrqcehukj dk fuekZ.k djok;k ftls 
bYrqrfe'k us iwjk fd;kA

l	 mlus fnYyh esa dqOor&my&bLyke vkSj vtesj esa v<+kbZ 
fnu dk >ksaiM+k uked efLtnksa dk fuekZ.k djok;kA

l	 1210 esa pkSxku (iksyks) [ksyrs gq, ?kksMs+ ls fxjdj ,scd 
dh e`R;q ykgkSj eas gqbZA

(ii)	 bYrqrfe'k [1211-1236] bZ- (Iltutmish)
l	 MkW- vkj- ih- f=ikBh us bYrqrfe'k dks fnYyh lYrur dk 

okLrfod laLFkkid dgk gSA 

l	 mlus fnYyh dks viuh jktèkkuh cuok;kA

l	 bYrqrfe'k dks xqykeksa dk xqyke dgk tkrk gSA

l	 mlus pkyhl xqyke ljnkjkas ds xqV vFkkZr~ rqdkZu&,& 
fpgyxkuh ds laxBu dh LFkkiuk dhA

l	 mlus bDrk O;oLFkk ykxw dhA

l	 mlus 'kq¼ vjch flDds pyk,A pk¡nh dk Vadk vkSj rk¡cs 
dk thry mlh us vkjEHk fd;kA

l	 bYrqrfe'k us fnYyh vkSj ykgkSj eas enjlkas dk fuekZ.k 
djok;k FkkA

l	 lYrurdkyhu vkjfEHkd le; dh Hkk"kk rqdhZ FkhA

l	 bYrqrfe'k us dqrqcehukj ds fuekZ.k dk;Z dks iwjk djok;kA 
mls edcjk fuekZ.k 'kSyh dk tUenkrk Hkh dgk tkrk gSA

(iii)	jft;k [1236-1240] bZ- (Razia)
l	 fnYyh lYrur ds bfrgkl esa jft;k ,dek= eqfLye 

efgyk 'kkfldk cuhA og izFke rqdZ efgyk 'kkfldk Hkh 
FkhA

l	 13 vDVwcj] 1240 bZ- dks dSFky ds fudV dqN Mkdqvksa us 
jft;k dh gR;k dj nhA

(iv)	 ukfl#íhu eqgEen 'kkg [1241-1265] bZ- (Nasiruddin 
Muhammad Shah)

	 ;g bYrqrfe'k dk iq= Fkk blds 'kklu dk o.kZu feugkt& 
ml&fljkt us viuh iqLrd rcdkr&,&ukfljk esa fd;k gSA

	 ukfl#íhu egewn ds le; ,d fgUnw bekeqíhu jsgku odhy&,&nj 
in ij igq¡pk FkkA

(v)	 X;klqíhu cycu [1265-1287] bZ- (Ghiyasuddin Balban)
l	 cycu us pkyhl rqdZ ljnkjksa ds xqV ̂rqdkZu&,&fpgkyxkuh* 

dh lekfIr dhA

l	 cycu us dbZ bZjkuh ijaijk,¡ tSlsµfltnk (Hkwfe ij 
ysVdj vfHkoknu) ,oa iScksl (lqYrku ds pj.kksa dks pweuk) 
izkjaHk djokbZA

l	 mlus gh bZjkuh R;ksgkj ukSjkst Hkh vkjaHk fd;kA

l	 X;klqn~nhu cycu] fnYyh lYrur ds vUrxZr xqyke oa'k 
dk 'kkld FkkA mlus 1266 ls 1287 bZ- ds chp 'kklu 
fd;kA cycu us 'kklu lapkyu ds fy, ^ykSg vkSj jDr* 
dh uhfr viukbZA mlus lqYrku dh lÙkk dks ̂ nSoh vf/kdkj* 
ds :i esa LFkkfir djus ds fy, Lo;a dks vQjkfl;kc oa'k 
dk oa'kt ?kksf"kr fd;kA

l	 fnYyh lYrur eas nhoku&,&vtZ dh LFkkiuk cycu us dh 
FkhA nhoku&,&vtZ foHkkx j{kk foHkkx ls lEcfU/kr FkkA

II.	 f[kyth oa'k [1290-1320] bZ- (Khilji Dynasty)

(i)	 tykyqíhu fQjkst'kkg f[kyth [1290-1296] bZ- (Jalaluddin 
Firozshah Khilji)
l	 tykyqíhu] f[kyth oa'k dk laLFkkid FkkA mlus fdyks[kjh 

(dwykx<+h) dks viuh jktèkkuh cuk;k FkkA

l	 vehj [kqljks vkSj glu nsgyoh nksuksa gh tykyqíhu ds 
njckj esa jgrs FksA

l	 tykyqn~nhu f[kyth us ^nhoku&,&odwQ* uked O;; 
foHkkx dh LFkkiuk dhA

(ii)	 vykmíhu f[kyth [1296-1316] bZ- (Alauddin Khilji)
l	 tykyqíhu f[kyth dh gR;k dj mlds Hkrhts@nkekn 

vykmíhu f[kyth us 22 vDVwcj] 1296 dks viuk 
jkT;kfHk"ksd djk;k rFkk fldUnj&,&lkuh dh mikfèk 
xzg.k dhA

l	 1306 esa vykmíhu ds le; fnYyh lYrur o eaxksyksa ds 
chp dh lhek flU/kq unh }kjk r; gksrh FkhA

l	 efyd eksgEen tk;lh dh jpuk in~ekor ds vuqlkj 
vykmíhu ds o"kZ 1303 ds fprkSM+ vfHk;ku dk dkj.k ;gk¡ 
ds 'kkld jk.kk jru flag dh iRuh in~feuh dks izkIr djuk 
FkkA

l	 1303 esa dkdkrh; 'kkldksa dh lsuk us vykmíhu dh lsuk 
dks okjaxy esa ijkLr fd;kA

III.	 rqxyd oa'k [1320-1414] bZ- (Tughlaq Dynasty)

(i)	 fx;klqíhu rqxyd [1320-1325] bZ- (Ghiyasuddin 
Tughlaq)
l	 fx;klqíhu rqxyd us rqxyd oa'k dh LFkkiuk dh FkhA
l	 mlus flapkbZ O;oLFkk nq#Lr djokbZ vkSj ugjksa dk 

fuekZ.k djok;kA
l	 mlus rqxydkckn uked ,d 'kgj dh LFkkiuk dh FkhA
l	 fp'rh lar futkeqíhu vkSfy;k ds lkFk mlds lEcUèk dVqrkiw.kZ 

FksA
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l	 rqxyd us 'ks[k futkeqíhu vkSfy;k ls feyus dk vuqjks/k 
fd;k] ysfdu 'ks[k us feyus ls euk dj fn;kA

(ii)	 eksgEen fcu rqxyd [1325-1351] bZ- (Mohammad Bin 
Tughlaq)
l	 eksgEen fcu rqxyd dk ewy uke tkSuk [kk¡ FkkA
l	 mlds 'kkludky esa 1333 bZ- esa eksjDdks dk ;k=h 

bCucrwrk Hkkjr vk;k FkkA
l	 bCucrwrk us viuk ;k=k o`rkar jsgyk uked iqLrd esa 

fy[kkA

l	 bCucrwrk dks eqgEen fcu rqxyd us fnYyh dk dkth 
fu;qDr fd;k vkSj ckn eas 1342 bZ- eas mls fnYyh lYrur 
dk jktnwr cukdj phu Hkstk x;kA

(iii)	fQjkst'kkg rqxyd [1351-1388] bZ- (Firozshah Tughlaq)

l	 fQjkst'kkg us gh eksgEen fcu rqxyd (tkSuk [kk¡) dh ;kn 
esa tkSuiqj uxj dh LFkkiuk dhA

l	 fQjkst us rk'k ?kfM+;ky ,oa ,d ty?kM+h dk fuekZ.k 
djk;k FkkA

l	 mlus v'kksd ds nks LrEHkksa dks fnYyh e¡xk;kA buesa ls ,d 
esjB  vkSj nwljk Vksijk (iatkc) ls yk;k x;k FkkA

l	 fQjkst us dqrqcehukj dh pkSFkh eafty ds LFkku ij nks vkSj 
eaftyksa dk fuekZ.k djk;kA bl izdkj dqrqcehukj vc ik¡p 
eaftyk cu xbZ gSA

l	 mlus nhoku&,&[kSjkr foHkkx LFkkfir fd;k tks eqlyeku 
vukFk fL=;ksa ,oa foèkokvksa dks vkfFkZd lgk;rk nsrk FkkA

l	 mlus fnYyh ds fudV ,d [kSjkrh vLirky nkj&my&'kQk 
LFkkfir fd;kA

	IV.	 lS;n oa'k [1414-1451] bZ- (Sayyid Dynasty)
l	lS;n oa'k dk laLFkkid f[ktz[kk¡ (1414–1421 bZ-) FkkA
l	f[ktz[kk¡ us vius iq= eqckjd'kkg (1421–1434 bZ-) dks viuk 

mÙkjkfèkdkjh ?kksf"kr fd;kA

l	eqckjd 'kkg njckj eas uaxk vkrk Fkk ,slk dgk tkrk gSA

l	bl oa'k dk vafre 'kkld vykmíhu vkye'kkg (1445–
1451 bZ-) FkkA cgyksy yksnh us 1451 bZ- esa vykmíhu 
vkye'kkg dks vinLFk dj fnYyh ij yksnh oa'k dh LFkkiuk 
dhA

V.	 yksnh oa'k [1451-1526] bZ- (Lodhi Dynasty)
(i)	cgyksy yksnh (Bahlol Lodi) [1451-1489]µblus fnYyh 

esa yksnh oa'k dh LFkkiuk dhA eè;dkyhu Hkkjr esa izFke 
vQxku jkT; dh LFkkiuk yksfn;ksa }kjk gh gqbZA

	 cgyksy yksnh us vQxku lkezkT; dks vQxku Hkkr`Ro Hkkouk 
ij vk/kkfjr dgk FkkA

(ii)	 fldUnj yksnh [1489-1517] bZ- (Sikandar Lodhi)
l	 mlus vkxjk uked uohu uxj 1504 bZ- esa clk;k vkSj 

1506 bZ- eas jkt/kkuh cuk;kA

l	 fldUnj yksnh xqy#[kh ds miuke ls Qkjlh esa dfork,¡ 
fy[krk FkkA

l	 mlus uki ds fy, iSekuk ^xt&,&fldUnjh* izkjaHk fd;k 
tks 30 bap dk gksrk FkkA

(iii)	bczkfge yksnh [1517-1526] bZ- (Ibrahim Lodhi)
l	 bczkfge yksnh] fldUnj yksnh dk iq= Fkk] tks yksnh oa'k dk 

vafre 'kkld FkkA

l	 12 vizSy] 1526 bZ- dks ckcj vkSj bczkfge yksnh ds chp 
ikuhir dk izFke ;q¼ gqvk ftlesa bczkfge dh ijkt; gqbZ 
vkSj og ;q¼ LFky ij ekjk x;kA fnYyh lYrur iw.kZr% 
lekIr gqbZ vkSj Hkkjr esa ubZ lÙkk dh LFkkiuk gqbZ] ftldk 
uke eqxy lÙkk FkkA budk edcjk ikuhir esa gh gSA

14. fot; uxj jkT; 
(Vijay Nagar Empire)

Hkkjr ds nf{k.kh if'peh rV ij (rqxaHkæk unh ds rV ij) 1336 bZ- esa 
fot;uxj jkT; (orZeku uke gEih) dh LFkkiuk gfjgj vkSj cqDdk uked 
nks Hkkb;ksa }kjk gqbZ FkhA 1336 bZ- esa gfjgj us gEih (gfLrukorh) jkT; dh 
uhao MkyhA mlh o"kZ rqaxHknzk unh ds rV ij fot;uxj lkezkT; clk;kA
1800 bZ- ds vkl&ikl ,.Mª;w Ýstj us gEih eas fot;uxj ds HkXuko'ks"kkas 
dh [kkst dh FkhA

D;k vki tkurs gSa& fot;uxj lkezkT; esa efgyk,¡ dq'rh esa Hkkx ysrh FkhaA

I.	 laxe oa'k (Sangam Dynasty)
(i)	 gfjgj izFke [1336-1356] bZ- (Harihara I) bl oa'k dk 

izFke 'kkld FkkA vusxks.Mh rFkk fot; uxj bldh jkt/kkfu;k¡ 
FkhaA

(ii)	 cqDdk izFke [1356-1377] bZ- (Bukka I) us osnekxZ izfr"Bkid 
dh mikf/k xzg.k dh rFkk phu esa nwr eaMy Hkh HkstkA

(iii)	nsojk; izFke [1404-1422] bZ- (Devrai–I)
l	 blds dky esa bVyh osG ;k=h fudksyks dks.Vh (1420 bZ-) 

us fot;uxj dh ;k=k dhA

	 (iv)	nsojk; f}rh; [1422-1446] bZ- (Devrai-II)
l	 mlds le; Qkjlh ;k=h vCnqjZTtkd us fot;uxj dh 

;k=k dh FkhA

l	 bls bEekfn nsojk; Hkh dgk tkrk gSA

II.	 lkyqo oa'k (Saluva Dynasty)
l	 ujflag lkyqo vius oa'k dk ,dek= 'kkld gqvkA

III.	rqyqo oa'k (Tuluva Dynasty)

l	 fot;uxj lkezkT; ds rhljs jktoa'k ^rqyqo oa'k* (1505-
1570 bZ-) dh LFkkiuk ohj ujflag (1505-1509 bZ-) us dh FkhA 
blds 'kkludky esa lkeUrksa dk fonzksg gqvk Fkk] ftls blus 
lQyrkiwoZd nck fn;k FkkA

	 (i)	 Ï".knsojk; [1509-1529] bZ- (Krishnadeva Rai)
	 l	Ï".knsojk; rqyqo oa'k dk lcls egku 'kkld FkkA 

ckcjukek esa fot;uxj ds 'kkld Ï".knsojk; dk 
mYys[k gqvk gSA

	 l	mlus vius izfl¼ rsyqxw xzaFk vkeqDrekY;kn esa viuh 
iz'kklfud uhfr;ksa dh foospuk dh gSA

	 l	mlds le; esa iqrZxkyh ;k=h Mksfeaxks ik;l] MqvkVZ] 
ckjokslk us fot;uxj dh ;k=k dhA 
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	 l	Ï".knso jk; ds 'kkludky dks ^rsyqxw lkfgR; dk 
Lo.kZ dky* dgk tkrk gSA

	 l	og egku fo}ku] fo|k izseh Fkk ftlds dkj.k og 
vfHkuo Hkkst] vkUèkz Hkkst ds uke ls izfl¼ FkkA 
mlds njckj esa v"VfnXxt (rsyqxw lkfgR; ds vkB 
loZJs"B dfo) jgrs FksA

	 l	Ï".knso jk; ds le; iksUu njckjh dfo Fkk tks 
vR;Ur yksdfiz; FkkA

	 l	fot;uxj lkezkT; dh jktHkk"kk rsyqxw FkhA
	 (ii)	 vP;qrnso jk; [1529-1542] bZ- (Achyutdeva Rai)
	 l	blh ds le; esa iqrZxkyh ;k=h uwfut us fot;uxj dh 

;k=k dh FkhA
	 (iii)	 lnkf'ko jk; [1542-1572] bZ- (Sadashiva Rai)
	 l	23 tuojh] 1565 bZ- esa la;qDr lsukvksa us rkyhdksVk 

ds ;q¼ (cUuh gêh ;k jk{k.k rxM+h dk ;q¼) esa 
fot;uxj dh lsuk dks gjk;k vkSj bl rjg fot;uxj 
lkezkT; dk var gqvkA

IV.	 vjkohMq oa'k (Aravidu Dynasty)
l	 fr:ey us 1570 bZ- esa lnkf'ko dks gVkdj vjkohMq oa'k dh 

LFkkiuk dhA 

l	 orZeku le; eas fot;uxj lkezkT; ds vo'ks"k gEih eas feys gaSA

15. cgeuh jkT; 
(Bahmani Empire)

l	 cgeuh jkT; dh LFkkiuk 1347 bZ- esa glu xaxw }kjk dh xbZ FkhA mlus 
xqycxkZ dks jkt/kkuh cuk;k vkSj mldk uke vgenkckn j[kkA

l	 cgeu'kkg ds ckn mldk iq= eqgEen'kkg izFke (1358–1375 bZ-) 
xíh ij cSBkA mlus okjaxy vkSj fot;uxj ds fgUnq jktkvksa ls ;q¼ 
fd;kA blh dky esa ck:n dk iz;ksx igyh ckj gqvkA

I.	 izeq[k cgeuh 'kkld (Main Bahmani Rulers)
(i)	 eqgEen'kkg izFke (1358–1375) bZ-
(ii)	 vykmíhu eqtkfgn (1375–1378) bZ-
(iii)	eqgEen f}rh; (1378–1397 bZ- ) 
(iv)	rktqíhu fQjkst'kkg (1397–1422) bZ-
(v)	 vgen'kkg (1422–1436) bZ-  
(vi)	vykmíhu vgen'kkg (1436–1458) bZ-
(vii)	eqgEen'kkg III (1463–1482) bZ-

II.	 cgeuh jkT; dk iru (Fall of Bahmani Empire)
l	 cgeuh jkT; dk vafre 'kkld [kyheqYyk Fkk ftldh e`R;q 

1538 bZ- esa gqbZ vkSj mlds i'pkr~ cgeuh jkT; ik¡p Lora= 
jkT;ksa esa foHkkftr fd;k x;kA

jkT; o"kZ (bZ-) laLFkkid oa'k

chtkiqj 1489 ;qlqQ vkfny'kkg 
vkfny'kkgh

vgenuxj 1490 efyd vgen futke'kkgh

jkT; o"kZ (bZ-) laLFkkid oa'k

cjkj 1490 bekn'kkg bekn'kkgh

xksydq.Mk 1512 dqy dqrqc'kkg dqrqc'kkgh 

chnj 1526 vehj vyh 
cjhn

cjhn'kkgh

16. eqxy oa'k 
(Mughal Dynasty)

eqxy nks egku~ 'kkld oa'kksa ds oa'kt FksA ekrk dh vksj ls os eaxksy 'kkld 
paxst [kku tks phu vkSj e/; ,f'k;k ds dqN Hkkxksa ij jkt djrk Fkk] ds 
mÙkjkf/kdkjh FksA firk dh vksj ls os bZjku] ,oa rqdhZ ds 'kkld rSewj ds 
oa'kt FksA

ckcj us ftl uohu oa'k dh uhao Mkyh og rqdhZ uly dk ^^pqxrkbZ rqdZ** 
oa'k FkkA

eqxy oa'k dk laLFkkid ckcj dks ekuk tkrk FkkA mlus Hkkjr ds /ku&/kkU; 
dh [;kfr ls izHkkfor gksdj Hkkjr dh vksj #[k fd;k FkkA

I.	 ckcj [1526-1530] bZ- (Babur)
l	 eqxy lkezkT; ds laLFkkid ckcj dk tUe 1483 dks Qjxuk eas 

gqvk rFkk og 1494 bZ- esa 11 o"kZ dh vk;q esa Qjxuk dh xíh ij 
cSBkA

l	 ckcj dks nkSyr [kk¡ yksnh us Hkkjr vkus dk fueU=.k fn;k Fkk 
vkSj ;gk¡ vkus ij vikj /ku feyus dk vk'oklu fn;k FkkA

l	 ckcj }kjk yM+s x, izeq[k ;q¼ (Battles Fought by Babur)– 
ckcj us ikuhir ds izFke ;q¼ (21 vizSy] 1526) esa bczkfge 
yksnh] [kkuok ds ;q¼ (16 ekpZ 1527) esa jk.kk lkaxk] pansjh ds 
;q¼ (29 tuojh 1528) esa esnhuh jk; rFkk ?kk?kjk ds ;q¼ (06 
vizSy 1529) esa vQxkuksa dks gjk;kA

l	 ckcj us i| esa ,d uohu 'kSyh esa eqcb;ku dks fy[kk tks eqfLye 
dkuwu dh iqLrd gSA 

II.	 gqek;w¡ [1530-1556] bZ- (Humayun)
l	 gqek;w¡ us 30 fnlacj] 1530 bZ- dks 23 o"kZ dh vk;q esa vkxjk dh 

xíh lEHkkyhA
l	 gqek;w¡ }kjk yM+s x, ;q¼ (Battles Fought by Humayun)

l	 pkSlk dk ;q¼ (26 twu] 1539 bZ-) % bl ;q¼ esa 'ksj [kk¡ 
us gqek;w¡ dks gjk;kA

l	 dUukSt ;k fcyxzke dk ;q¼ (17 ekpZ] 1540 bZ-) % bl 
;q¼ esa 'ksj'kkg us gqek;w¡ dks ijkftr dj vkxjk vkSj 
fnYyh ij vfèkdkj LFkkfir dj fy;k vkSj gqek;w¡ vkxjk 
NksM+dj flUèk pyk x;kA

l	 15 o"kZ ds fu"dkflr thou ds nkSjku gqek;w¡ us fgUnky ds xq# 
ehj vyh vdcj dh iq=h gehnkckuks csxe ls 1541 bZ- esa fookg 
fd;k ftlus dkykUrj esa vdcj dks tUe fn;kA

l	 23 tqykbZ] 1555 dks gqek;w¡ ,d ckj fQj fnYyh dk ckn'kkg 
cukA
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iqLrd ys[kd

ckcjukek ckcj

'kkgtgk¡ukek eqgEen rkfgj

rqtqd&,&tgk¡xhjh tgk¡xhj

	 'ksj'kkg lwjh ('ksj [kk¡) [1540-1545] bZ- (Shershah Suri)
l	'ksj'kkg us mÙkj&Hkkjr esa lwj oa'k ds f}rh; vQxku lkezkT; dh 

LFkkiuk dhA (igyk vQxku lkezkT; yksnh oa'k dk FkkA)
l	dcwfy;r ,oa iV~Vk izFkk dh 'kq#vkr 'ksj'kkg us dh FkhA 
l	mlus pk¡nh ds #i;s (180 xzsu)] rk¡cs ds flDds nke (380 xszu) 

pyk,A 
l	'ksj'kkg lwjh us gh xzkaM Vªad jksM dk fuekZ.k djk;k Fkk rFkk pk¡nh ds 

flDds #i;k o nke dk izpyu izkjEHk djok;kA
l	'ksj'kkg lwjh us Hkwfe ekikadu O;oLFkk vkjEHk dhA mlus Hkw&jktLo 

lq/kkj ds fy, Hkwfe dh fdLe o Qlyksa ds vk/kkj ij mRiknu esa 
fgLlk fu/kkZfjr fd;k rFkk iksLVy foHkkx dks fodflr fd;kA

III.	vdcj [1556-1606] bZ- (Akbar)

l	 vdcj dk tUe 15 vDVwcj] 1542 bZ- dks fla/k esa vejdksV ds 
jktk ohjlky ds egy esa gqvk FkkA mldh ekrk dk uke gehnk 
ckuks csxe FkkA

l	 cSje [kku vdcj dk izkjfEHkd laj{kd Fkk vius jkT;kfHk"ksd 
ds le; ls (lu~ 1556 ls lu~ 1561) rd cSje [kk¡ us gh 'kklu 
ds ckjs esa vdcj dk ekxZn'kZu fd;kA

l	 vdcj dk jkT;kfHk"ksd 13 o"kZ dh vk;q esa dykukSj uked LFkku 
ij 14 Qjojh] 1556 bZ- dks cSje[kk¡ us fd;kA

l	 o"kZ 1556 esa fgUnw jktk gsepUæ (gsew) us vdcj dh eqxy lsuk 
dks ijkLr djds ÞfoØekfnR;ß dh mikf/k /kkj.k dhA ;g mikf/k 
èkkj.k djus okyk og 14ok¡ 'kkld FkkA

l	 vdcj ds 'kkludky eas fnYyh eas gqek;w¡ ds edcjs dk fuekZ.k 
djk;k x;k FkkA ;g edcjk eqxy LFkkiR; dyk dk izFke 
edcjk ckx FkkA

l	 vdcj us ikuhir ds nwljs ;q¼ (05 uocaj] 1556 bZ-) esa gsew 
dks rFkk gYnh ?kkVh ds ;q¼ (18 twu] 1576) esa egkjk.kk izrki 
dks 	 gjk;kA

l	 1567 eas tc vdcj us fpÙkkSM+ ij vkØe.k fd;k rks ogk¡ dk 
'kkld mn; flag f}rh; FkkA

l	 bl ;q¼ esa jk.kk dh lsuk dk usr`Ro gdhe [kku lwj dj jgk FkkA

l	 vkesj ds dNokg 'kkld HkkjHky igyk jktiwr jktk Fkk ftlus 
vdcj dh v/khurk Lohdkj dh vksj viuh iq=h gj[kkckbZ dk 
fookg vdcj ls dj oSokfgd lEcU/k LFkkfir fd;sA

l	 vdcj dh e`R;q 25 vDVwcj] 1605 bZ- esa gqbZA mls ckS¼ izHkko 
ls fufeZr fldUnjk (vkxjk) ds edcjs esa nQuk;k x;kA vdcj 
dh e`R;q ds le; mldk ,dek= thfor iq= lyhe FkkA

l	 chjcy] VksMjey] ekuflag] rkulsu] eqYyk nks I;ktk] gdhe 
gqeke] QSth] vCnqjZghe [kkus[kkuk] vcqy Qty % vdcj osG 
ukS jRu FksA

l	 nloar eqxy 'kkld vdcj ds njckj ds izeq[k fp=dkj FksA

l	 vdcj us Qrsgiqj lhdjh esa bcknr[kkuk cuok;k rFkk 
nhu&,&bykgh /keZ Hkh 'kq: fd;kA

l	 vdcj us vkxjk esa yky fdyk Hkh cuok;kA

l	 vdcj }kjk vkxjk fdys esa tgk¡xhj egy cuok;kA

egRoiw.kZ iqLrdsa vkSj muds Qkjlh vuqoknd
(Important Books and Their persian 

Translators)
iqLrd Qkjlh vuqoknd

osn gkth bczkfge ljgnh

jktrjax.kh eqYyk'kkg eksgEen

rqtqd&,&ckcjh vCnqjZghe [kku[kkuk

uy n;eUrh QSth

iap rU= vcqy Qty ,oa ekSykuk gqlSu 
QSt

egRoiw.kZ bekjrsa vkSj muds fuekZrk
(Important Buildings and their Builders)

bekjr dk uke LFkku fuekZrk

'ksj'kkg dk edcjk lklkjke 'ksj'kkg lwjh

iqjkuk fdyk fnYyh 'ksj'kkg lwjh

yky fdyk (yky iRFkj) vkxjk vdcj

cqyan njoktk Qrsgiqj lhdjh vdcj

vdcj dk edcjk fldUnjk
(vkxjk ds fudV)

tgk¡xhj

,RekmíkSyk dk edcjk
(lQsn laxejej)

vkxjk uwjtgk¡

yky fdyk fnYyh 'kkgtgk¡

tkek efLtn fnYyh 'kkgtgk¡

tkek efLtn vkxjk tgk¡vkjk csxe

rktegy
(lQsn laxejej)

vkxjk 'kkgtgk¡

vVkyk efLtn tkSuiqj bczkfge 'kkg 'kdhZ

IV.	 tgk¡xhj [1605-1627] bZ- (Jahangir)
l 1606 esa tgk¡xhj ds cM+s iq= [kqljks us fonzksg fd;k fl[k xq# 

vtZqu flag ls 'kj.k yhA 1621 bZ- esa [kqjZe us [kqljks dks ejok 

MkykA tgk¡xhj us fl[k xq# vtqZu flag dks [kqljks dh lgk;rk 

djus ds fy, 1606 esa e`R;q n.M ns fn;kA

l	 fofy;e gkWfdUl] (1608) lj Vkel jks (1615)] fofy;e 

fQap ,oa ,MoMZ VSjh] tgk¡xhj ds njckj eas vk,A
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l	 tgk¡xhj us fofy;e gkWfdUl dks bafXy'k [kk¡ dh mikf/k iznku dhA
l	 mlus vkxjs ds fdys ls dqN nwj rd ?kafV;k¡ yxokb±] ftlesa ,d 

Lo.kZ tathj yxh FkhA mls ^U;k; dh tathj* dk 'kkld dgk 
x;k gSA

l	 tgk¡xhj }kjk ukxfjdksa ds fy, egRoiw.kZ 12 vk/;kns'k tkjh 
fd, FksA

V.	 'kkgtgk¡ [1627-1658] bZ- (Shahjahan)
l	 'kkgtgk¡ ([kqjZe) dk tUe 5 tuojh] 1592 bZ- dks ykgkSj esa gqvkA 

mldh ekrk ekjokM+ ds 'kkld mn; flag dh iq=h txrxkslkbZ 
FkhA [kqjZe dk fookg 1612 bZ- esa vklQ [kk¡ dh iq=h vtqZeUn 
ckuks csxe ds lkFk gqvk tks ckn esa eqerkt egy ds uke ls 
izfl¼ gqbZA

l	 'kkgtgk¡ ds 4 csVs Fks & nkjk f'kdksg] vkSjaxtsc] 'kkg 'kqtk vkSj 
eqjknA 1658 bZ- esa cgknqjiqj ds ;q¼ esa 'kkgtgk¡ ds nwljs csVs 
'kkg 'kqtk dks nkjk ds iq= lqyseku us ijkftr fd;k FkkA

l	 'kkgtgk¡ us vius 'kkludky ds izkjfEHkd o"kks± esa bLyke dk 
i{k fy;k fdUrq ckn esa nkjk vkSj tgk¡vkjk ds izHkko ds dkj.k 
lfg".kq cu x;kA 'kkgtgk¡ us 1636-37 esa ^fltnk* ,oa ^ikcksl* 
izFkk dks [kRe dj fn;k rFkk mlds LFkku ij ^pgkj&rLyhe* 
dh izFkk izkjEHk djkbZ rFkk ixM+h esa ckn'kkg dh rLohj iguus 
dks izfrca/k dj fn;kA

VI.	 vkSjaxtsc [1658-1707] bZ- (Aurangzeb)
l	vkSjaxtsc dk tUe 3 uoEcj] 1618 bZ- dks mTtSu ds fudV 

nksgn uked LFkku ij gqvk FkkA 18 ebZ] 1637 bZ- dks 
vkSjaxtsc dk fookg jfc;k chch (fnyjklckuks csxe ) jkfc;k 
mn~&nkSjkuh ls gqvk FkkA

l	 fo'o izfl¼ e;wj flagklu dk fuekZ.k 'kkgtgk¡ }kjk djk;k x;k 
Fkk ftls 1739 esa ukfnj'kkg ywV dj ys x;kA

l	 vkSjaxtsc us fnYyh ds yky fdyk esa eksrh efLtn dks cuok;k 
FkkA mlus viuh iRuh jkfc;k mn~&nkSjkuh dk edcjk vkSjaxkckn 
esa cuok;k ftls chch dk edcjk nf{k.k Hkkjr dk rktegy] 
dkyk rktegy Hkh dgk tkrk gSA ;g edcjk vkte'kkg dh 
ns[k&js[k esa rS;kj gqvk FkkA

l	 vkSjaxtsc us fl[kksa ds ukSosa xq# rsxcgknqj dh 1675 bZ- esa gR;k 
djok nhA

l	 vkSjaxtsc us viuh cgu tgk¡vkjk dks ej.kksijkar lkfgckr 
mt&tekuh dh mikf/k iznku dhA

l	 vkSjaxtsc dh e`R;q 4 ekpZ] 1707 bZ- dks egkjk"Vª ds vgen uxj 
eas gqbZ FkhA

l	 cgknqj 'kkg f}rh; eqxy lkezkT; dk vfUre 'kkld FkkA ftls 
1857 dh ØkfUr ds nkSjku fczfV'k lsuk }kjk gqekÅ¡ ds edcjs ls 
fxj¶rkj dj fy;k x;k rFkk isa'ku nsdj jaxwu Hkst fn;k x;k 
tgk¡ mldh 1862 esa e`R;q gks x;hA

17. ejkBksa dk mRd"kZ 
(Rise of Marathas)

17oha 'krkCnh esa eqxy lkezkT; ds fo?kVu dh izfØ;k izkjEHk gksus ds lkFk 
dbZ Lora= jkT;ksa dh LFkkiuk gqbZ ftlesa ejkBksa dk fo'ks"k LFkku gSA

I.	 f'kokth [1627-1680] bZ- (Shivaji) 
l	 f'kokth dk tUe 20 vizSy] 1627 bZ- (dqN fo}ku budk tUe  

20 Qjojh 1630 ekurs gSa) dks iwuk ds mÙkj esa fLFkr tqUuku 
uxj ds lehi f'kousj ds nqxZ esa gqvk FkkA muds firkth dk uke 
'kkgth HkkSalys vkSj ekrk dk uke thtkckbZ FkkA 

l	 f'kokth ds O;fDrRo ij lokZfèkd izHkko mudh ekrk thtkckbZ 
vkSj muds f'k{kd nknk dksaMnso dk iM+kA muds xq# dk uke 
leFkZ jkenkl FkkA

l	 f'kokth us xqfjYyk ;q¼ i¼fr dk iz;ksx fd;kA
l	 f'kokth dh foLrkjoknh uhfr ij jksd yxkus ds fy, 1659 bZ- 

esa chtkiqj jkT; us vQty [kk¡ dks Hkstk] ysfdu f'kokth us 2 
uoacj] 1659 bZ- dks ck?ku[k ls mldh gR;k dj nhA

l	 1665 bZ- esa vkSjaxtsc us jktk t;flag dks f'kokth ds fo#¼ 
HkstkA 22 twu] 1665 bZ- dks f'kokth vkSj t;flag ds eè; 
iqjUnj dh lafèk gqbZA

l	 16 twu] 1674 esa f'kokth us dk'kh ds izfl¼ fo}ku JhxaxkHkê  
}kjk viuk jkT;kfHk"ksd djok;kA mUgksaus N=ifr dh mikfèk 
izkIr dh vkSj jk;x<+ dks viuh jktèkkuh cuk;kA 

l	 f'kokth dh e`R;q 3 vizSy] 1680 bZ- dks 53 o"kZ dh vk;q esa gks 
xbZA

l	 f'kokth ds eaf=e.My esa 8 ea=h Fks ftudks v"Viz/kku dgk tkrk 
FkkA

l	 lar rqdkjke (1608-1650) f'kokth ds ledkyhu FksA ;s HkfDr 
vkUnksyu ds egku lUr dfo FksA

II.	 'kEHkkth [1680-1689] bZ- (Shambhaji)
f'kokth dh e`R;q ds ckn 'kEHkkth 20 tqykbZ] 1680 dks flagklu ij 
cSBkA 'kEHkkth us 1681 bZ- eas vkSjaxtsc ds iq= vdcj dks 'kj.k nh 
FkhA 21 ekpZ] 1689 dks vkSjaxtsc us 'kEHkkth dh gR;k djok nh vkSj 
jk;x<+ ij viuk vkfèkiR; LFkkfir dj fy;kA mlds ckn jktkjke 
Lo;a dks 'kkgw dk izfrfuf/k ekudj xíh ij cSBkA

III.	jktkjke [1689-1700] bZ- (Rajaram)
jktkjke dk jkT;kfHk"ksd 1689 bZ- esa jk;x<++ osG fdys esa gqvkA mlus 
vius dks 'kkgw dk izfrfuf/k ekuk vkSj dHkh xíh ij ugha cSBkA

	IV.	 f'kokth f}rh; ,oa rkjkckbZ [1700-1707] bZ- (Shivaji II & 
Tarabai)

		  jktkjke dh e`R;q ds i'pkr~ mldh iRuh rkjkckbZ us vius 4 o"kZ ds 
iq= f'kokth f}rh; dks xíh ij cSBk;k vkSj eqxykas ls la?k"kZ tkjh j[kk 
rFkk rkjkckbZ mldh lajf{kdk cuhA

	V.	 'kkgw [1707-1749] bZ- (Shahu)
		  vkSjaxtsc us 1689 bZ- esa 'kEHkkth ds lkFk 'kEHkkth ds csVs 'kkgw dks Hkh 

cUnh cuk fy;k FkkA 1707 bZ- eas cgknqj 'kkg izFke us mls eqDr dj 
fn;kA 'kkgw dk jkT;kfHk"ksd Qjojh] 1708 eas lrkjk esa gqvk] ftls 
mlus viuh jktèkkuh cuk;k Fkk 1713 bZ- eas ckykth fo'oukFk dks 
ejkBk jkT; dk is'kok fu;qDr fd;kA

	 18. e/;dkyhu Hkkjr esa HkfDr o lwQh vkUnksyu 
(Bhakti and Sufi Movements in Medieval India)

e/;dkyhu Hkkjr esa eqlyekuksa esa lwQh lEiznk; dh izxfr vkSj fgUnqvksa esa 
HkfDr ekxZ ij cy vFkok vkanksyu dh izxfr FkhA
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I.	 lwQh vkanksyu (Sufi Movement)

	 lwQh vkanksyu bLyke ds jgL;oknh rFkk leUo;oknh n'kZu dh 

vfHkO;fDr gSA blesa bLyke ds cká Lo:i vFkok fØ;k&dykiksa 

ij cy ugha fn;k tkrk vfirq vkarfjd izsj.kk] lnkpkj] ekuork] 

bZ'oj ds izfr izse vkfn ij cy fn;k tkrk gSA os laxhr o mins'kksa ds 

tfj, vk/;kZfRedrk dk izpkj djrs FksA bUgksaus fijh eqjhnh ijEijk 

dk vkjEHk fd;kA

l 	lwfQ;ksa dk eB [kkudkg dgykrk gS] la?k dks oLy ,oa mudh 
dcz dks njxkg dgrs gSaA

l 	vcq Qty dh jpuk vdcjukek esa 14 lwQh flyflyksa dk 
o.kZu gS] ftlesa ls 4 flyflys Hkkjr esa dkQh yksdfiz; gq,A

lwQh flyflys (Sufi Orders)
	 (i)	 fp'rh flyflyk	 (ii)	 lqgjkonhZ flyflyk
    	 (iii)	 dkfnfj;k flyflyk	 (iv)	 uD'koanh flyflyk
II.	 HkfDr vkUnksyu (Bhakti Movement)

izeq[k er vkSj muds izfriknd (Major Opinions and their Exponents)

Øekad izfriknd n'kZu lEiznk;  mikluk ekxZ

1. 'kadjkpk;Z v}Srokn Le`fr fuxqZ.k Kku ekxZ

2. jkekuqtkpk;Z  fof'k"V&}Srokn Jh laiznk; lxq.k HkfDr ekxZ

3. fuECkdkpk;Z }Srk}Srokn lud laiznk; lxq.k HkfDr ekxZ

4. ek/kokpk;Z }Srokn czã laiznk; lxq.k HkfDr ekxZ

5. cYyHkkpk;Z 'kq¼}Srokn :nz laiznk; lxq.k HkfDr ekxZ

19. ;wjksih; daifu;ksa dk Hkkjr vkxeu 
(Advent of European Companies in India)

Hkkjr esa ;wjksih; okf.kfT;d daifu;ksa dk vkxeu 15oha 'krkCnh dh 'kq#vkr 
esa gqvkA muds vkxeu dk Øe bl izdkj gSA

daiuh vkxeu o"kZ daiuh vkxeu o"kZ

iqrZxkyh 1498 bZ- Msfu'k 1616 bZ-

vaxzst 1600 bZ- Ýkalhlh 1664 bZ-

Mp 1602 bZ- LohfM'k 1731 bZ-

l	 ;wjksfi;ksa dh izFke QSfDVª;k¡µ

	 iqrZxkyh	 %	 dksphu (dsjy) (1502)

	 Mp	 %	 elqyhiêue (vkUèkz izns'k) (1605)

	 vaxzst	 %	 elqyhiêue (1611)

	 Msful	 %	 Vªkoudksj (ratkSj) (1620)

	 Ýkalhlh	 %	 lwjr (xqtjkr) (1668)

dukZVd (vkaXy&Ýkalhlh ;q¼) 
Carnatic Wars (Anglo-French Wars)

;q¼ dky lafèk ifj.kke

izFke dukZVd ;q¼ 1746–48 bZ- ,Dl yk pSiy (1748) Ýkalhlh fot;h gq,

f}rh; dukZVd ;q¼ 1749–54 bZ- ikf.Mpsjh dh lafèk (1954) vaxzstksa dk izHkko c<+k

r`rh; dukZVd ;q¼ 1758–63 bZ- isfjl dh lafèk (1763) okf.Mok'k ds ;q¼ ds ckn Ýkalhlh fu.kkZ;d :i ls ijkftr gq,

fczfV'kdkyhu Hkwfedj O;oLFkk 
(Land Revenue System in British Period)

Hkw&jktLo iz.kkyh dqy Hkwfe dk 
izfr'kr

ykxw fd;s x;s {ks= fo'ks"k

bLrejkjh cUnkscLr
19%

fcgkj] caxky] mM+hlk] eækl ds mÙkjh ftys 
vkSj cukjl ftys esa

1793 esa fcgkj vkSj caxky esa dkWuZokfyl }kjk ykxw

egyokjh cUnkscLr
30%

xaxk ds nksvkc] if'peksÙkj izkar] e/; Hkkjr 
ds dqN Hkkx ,oa iatkc esa

tehankjh izFkk dk gh la'kksf/kr :i FkkA

jS;rokM+h cUnkscLr 51% eækl vkSj eqacbZ izsflMsalh ds dqN Hkkxksa esa jhM rFkk FkkWel equjks }kjk izLrko fn;k x;k FkkA 



lkekU; Kku ,oa vfHk#fp  |  11

20. izeq[k lkekftd-èkkfeZd lqèkkj vkanksyu 
(Famous Socio-Religious Reform Movements)

vkanksyu/laxBu o"kZ LFkku laLFkkid

Hkkjrh; lsod lekt 1905 cacbZ xksiky Ï".k xks[kys 

jguqekbZ eTn;klu lHkk 1851 cacbZ ukSjksth] Qqjnksuth

cfg"Ïr fgrdkfj.kh lHkk 1924 cacbZ ch-vkj- vEcsMdj

lR; 'kksèkd lekt 1873 iq.ks T;ksfrck Qqys

gfjtu lsod la?k 1932 iq.ks egkRek xk¡èkh

ok;dkse lR;kxzg 1924 dsjy Vh-ds- ekèkou] isfj;kj jkekLokeh] ,u- dqekju

losZUV~l vkWQ bafM;k lkslk;Vh	 1905 ckWEcs xksiky Ï".k xks[kys

[kqnkbZ f[knerxkj vkanksyu 	 1929 mÙkj&if'pe lhek çkar esa i'rwu [kku vCnqy x¶Qkj [kku

jkèkkLokeh vkanksyu 1861 vkxjk f'ko n;ky flag

21. 1857 dk foæksg 
(Revolt of 1857)

foæksg ds dsUæ vkSj muds usrk

(Rebellion Centers and Their Leaders)
dsUnz usrk le; fonzksg ds neudrkZ leiZ.k dk fnu

fnYyh cgknqj 'kkg tQj] 11 ebZ] 1857 c[r[kk¡ (usr`RodÙkkZ) fudylu] gMlu 20 flracj] 1857 bZ-

dkuiqj rkaR;k Vksis (jkepUnz ikaMqjax) ukuk 
lkgsc (èkksaèkw iar)

5 twu] 1857 dSEicy flrEcj] 1857 bZ-

y[kuÅ csxe gtjr egy] fcjftl dkfnj 4 twu] 1857 dSEicy ekpZ] 1858 bZ-

>k¡lh jkuh y{ehckbZ 4 twu] 1857 tujy áwjkst 17 twu] 1858 bZ-

Xokfy;j rkaR;k Vksis 1 twu] 1957 tujy áwjkst 18 twu] 1858 bZ-

txnh'kiqj dq¡oj flag] vej flag 12 twu] 1857 estj fofy;e Vsyj fnlacj] 1858 bZ-

QStkckn ekSyoh vgenqYyk twu] 1857 lj jsukMZ 5 twu] 1858 bZ-

bykgkckn fy;kdr vyh twu] 1857 duZy uhy 1858 bZ-

cjsyh [kku cgknqj twu] 1857 folsaV vk;j 1858 bZ-

22. jk"Vªoknh vkanksyu dk izFke pj.k (1885–1905) 
(First Stage of Nationalist Movement)

	 l	 Hkkjrh; jk"Vªh; dkaxzsl (Indian National Congress)

	 u	Hkkjrh; jk"Vªh; dk¡xzsl dh LFkkiuk 1885 esa ,d vodk'k izkIr 

vaxzst vfèkdkjh ,yu vkWDVsfo;u áwe }kjk dh xbZ FkhA   

	 u	dkaxzsl dk izFke vfèkos'ku 28 fnlacj] 1885 cacbZ fLFkr 

Xokfy;k VSad eSnku ds xksdqynkl rstiky laLÏr fo|ky; 

esa vk;ksftr fd;k x;k FkkA bl vfèkos'ku esa dqy 72 lnL;ksa us 

fgLlk fy;k FkkA blh lEesyu esa nknk HkkbZ ukSjksth ds lq>ko ij 

Hkkjrh; jk"Vªh; la?k dk uke cnydj Hkkjrh; jk"Vªh; dk¡xzsl 

j[kk x;kA 

	 u	iq.ks esa gStk QSyus ds dkj.k igyh cSBd dk LFkku iq.ks ls 

cnydj ckWEcs dj fn;k x;k FkkA

	 u	O;kses'k paæ cuthZ Hkkjrh; jk"Vªh; dk¡xzsl ds izFke vè;{k FksA 

	 u	dk¡xzsl ds izFke eqfLye vè;{k % cn#íhu rS¸;cth (enzkl]  

1887)A

	 u	izFke ikjlh v/;{k nknkHkkbZ ukSjksth FksA
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izeq[k laxBu (Important Organisations)

laLFkk o"kZ laLFkkid LFkku

yS.M gksYMlZ lkslkbVh 1838  }kfjdk ukFk VSxksj dydÙkk

bZLV bafM;k ,lksfl,s'ku 1866  nknk HkkbZ ukSjksth yanu

bafM;u ,lksfl,'ku 1876 lqjsUnz ukFk cuthZ ,oa vkuan eksgu cksl dydÙkk

cacbZ izsflMsUlh ,lksfl,'ku 1885 fQjkst 'kkg esgrk (eqEcbZ)

Hkkjr lsod lekt 1905 xksikyÏ".k xks[kys (eqEcbZ)

gkse:y yhx 1916 ,suh cslUV o fryd iq.ks

Hkkjrh; VªsM ;wfu;u dkaxzsl 1920 laLFkkidµ,e-,u] tks'kh] vè;{kµykyk yktir jk; y[kuÅ 

jk"Vªh; Lo;a lsod la?k 1925 ds-ih- gsMxsokj µ

[kqnkbZ f[knernxkj 1925 [kku vCnqy x¶Qkj [kku is'kkoj 

vf[ky Hkkjrh; fdlku lHkk 1936 ,u-th- jaxk o lgtkuan y[kuÅ

QkjoMZ Cykd 1939 lqHkk"k pUnz cksl dydÙkk

23. jk"Vªoknh vkUnksyu dk f}rh; pj.k (1905-1919) 
[Second Stage of Nationalist Movement (1905-1919)]

	 I.	 caxky foHkktu (Bengal Partition) (1905)
	 l	caxky foHkktu dk fu.kZ; dtZu }kjk 16 vDVwcj] 1905 dks 

ykxw fd;k x;kA bl foHkktu dk fu.kZ; 19 tqykbZ] 1905 esa 
fy;k x;kA ftlds fojks/k esa jchUæukFk VSxksj ds lq>ko ij 'kksd 
fnol euk;k x;k rFkk bl vkUnksyu dk usr`Ro lqjsUæ ukFk 
cuthZ }kjk fd;k x;kA

	 l	Þlathouhß caxky foHkktu dh ?kks"k.kk djus okyk  çFke lekpkj 
i= FkkA

	 l	bls 1911 esa ykWMZ gkfM±x us jí dj fn;k FkkA

	 II.	 Lons'kh vkSj cfg"dkj (Swadeshi and Boycott) (1907)

	 l	bldh mRifÙk caxky ds foHkktu fojksèkh vkanksyu esa gqbZ FkhA iwjs 
caxky esa lkewfgd lHkk,¡ gqb± tgk¡ Lons'kh ;k Hkkjrh; lkekuksa ds 
mi;ksx vkSj fczfV'k lkekuksa ds cfg"dkj dh ?kks"k.kk dh xbZ vkSj 
çfrKk dh xbZA

	III.	 lwjr foHkktu (Surat Split) (1905)
	 l	dk¡xzsl 1907 ds lwjr vfèkos'ku esa dkaxzsl dk xje ny rFkk 

uje ny esa foHkktu gks x;kA
	 l	mxzokfn;ksa dk usr`Ro yky] cky] iky us fd;k] tcfd ujeiafFk;ksa 

dk usr`Ro xksiky Ï".k xks[kys us fd;kA

	IV.	 eqfLye yhx dk xBu (Formation of Muslim league) 
(1906)

	 l	vf[ky Hkkjrh; eqfLye yhx dh LFkkiuk 1906 esa uokc 
lyheqYykg ds usr`Ro eas <kdk eas dh xbZA

	 V.	 fnYyh njckj (Delhi Durbar) (1911)

	 l	fnYyh njckj dk vk;kstu 1911 esa ok;ljk; ykWMZ gkfM±x  
f}rh; ds le; fczfV'k lezkV tkWtZ iape ,oa egkjkuh fofy;u 
eSjh ds Hkkjr vkxeu ij muds Lokxr gsrq fd;k x;kA 

	 l	1912 esa dydÙkk dh txg fnYyh dks Hkkjr dh jktèkkuh cuk;k 
x;kA 

	VI.	 xnj ikVhZ (Ghadar party) (1913)
	 l	x+nj ikVhZ dk xBu ykyk gjn;ky] rkjdukFk nkl vkSj lksgu 

¥lg c[uk us fd;k Fkk
	 l	la;qä jkT; vesfjdk vkSj dukMk esa Hkkjrh; Økafrdkjh us 

1913 esa xÛnj (foæksg) ikVhZ dh LFkkiuk dh FkhA
	 l	ikVhZ dk fuekZ.k lkIrkfgd i= *n xÛnj* ds bnZ&fxnZ fd;k x;k 

Fkk] ftlesa vaxzsth jkt dk nq'eu dSI'ku FkkA
	 l	bldk eq[;ky; lSu ÝkaflLdks esa FkkA

	VII.	 dkekxkVkek: ?kVuk (Komagata Maru Incident) (1914)
	 l	 ;g ,d tkikuh tgkt Fkk] ftls izoklh Hkkjrh;kas dks dukMk 

igq¡pkus ds fy, fdjk;s ij fy;k x;k Fkk] ysfdu mUgsa dukMk 
ugha mrjus fn;k x;k vkSj okil dydÙkk yk;k x;kA

	 l	 vaxzstksa us ;kf=;ksa dks [krjukd jktuhfrd vkanksyudkjh ekuk 
vkSj muesa ls ckck xqjnhr ¥lg dks fxj¶rkj djus dh dksf'k'k 
dhA iqfyl us mu ij xksfy;k¡ pykb± vkSj bl ?kVuk esa 19 
;kf=;ksa dh ekSr gks xbZA

	 l	 bl vkanksyu dk usr`Ro jklfcgkjh cksl vkSj lfpu lkU;ky us 
fd;kA

	VIII.	y[kuÅ le>kSrk (Lucknow pact) (1916)
	 l	dk¡xzsl osG y[kuÅ vfèkos'ku (1916) esa dk¡xzsl ls fu"dkflr 

xjeiafFk;ksa dk dk¡xzsl esa iqu% izos'k gqvk rFkk dk¡xzsl&eqfLye 
yhx ds chp ,sfrgkfld y[kuÅ le>kSrkA

	IX.	 gkse :y vkUnksyu (Home Rule movement) (1916)
	 l	fryd }kjk 28 vizSy] 1916 dks csyxk¡o (iwuk) esa gkse:y yhx 

dh LFkkiuk dh xbZA
	 l	,suh cslsUV us viuh yhx dh LFkkiuk flracj 1916 esa dhA 
	 l	osysUVkbu f'kjksy us viuh iqLrd ^bafM;u vujsLV* esa fryd 

dks ^Hkkjrh; v'kkafr dk tud* dgk FkkA
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	 X.	 xk¡/kh th dh Hkkjr okilh (Gandhiji's Return to India)
	 l	xk¡èkhth 9 tuojh] 1915 dks nf{k.k vÝhdk ls Hkkjr okil 

vk,A
	 l	xksiky Ï".k xks[kys dks xk¡èkhth us viuk jktuhfrd xq# 

cuk;kA
	 l	xk¡èkhth us viuh iqLrd ^fgUn Lojkt* esa Lojkt dh foLr`r 

O;k[;k dhA
	 l	mUgksaus uothou (xqtjkrh) ,oa ;ax bafM;k (vaxzsth) dk laiknu 

fd;kA mUgksaus gfjtu i= dk izdk'ku 1933 esa vkjEHk fd;kA
	 l	^n LVksjh vkWQ ekbZ ,DlisfjesaV~l fon~ Vª¨Fk*] xk¡èkhth dh 

vkRedFkk gSA
	 l	xk¡èkhth dk loZfiz; Hktu oS".ko tu dks rSuw dfg, dh jpuk 

ujflag esgrk us dh FkhA
	 l	mUgksaus vgenkckn esa lkcjerh unh ds fdukjs lkcjerh vkJe 

dh LFkkiuk dhA
	 l	xk¡èkhth dh gR;k 30 tuojh] 1948 dks fnYyh ds fcM+yk Hkou 

eas izkFkZuk lHkk esa tkrs gq, ukFkwjke xksMls us dj nhA
	 l	xk¡èkhth us 1932 esa gfjtu dY;k.k gsrq vf[ky Hkkjrh; NqvkNwr 

fojks/kh yhx dh LFkkiuk dh rFkk gfjtu i= fudkykA

	XI.	 paikj.k lR;kxzg (Champaran Satyagraha) (1917)
	 l	xk¡/khth us 1917 esa pEikj.k lR;kxzg  dh 'kq#vkr dhA
	 l	ia- jktdqekj 'kqDy us xk¡/kh th dks tcju uhy dh [ksrh djus 

okys Ï"kdksa dh n'kk ls voxr djk;k Fkk vkSj mUgsa vkUnksyu 
dk usr`Ro djus ds fy, euk;k FkkA

	 l	;g igyk lfou; voKk vkanksyu FkkA
	 l	;g uhy fdlkuksa dh leL;kvksa dk lekèkku djus ds fy, Fkk 

(frudkfB;k ç.kkyh)

	XII.	 vgenkckn fey gM+rky (Ahmedabad Mill Strike) (1918)
	 l	vgenkckn ds fey ekfydksa vkSj Jfedksa ds chp fooknksa dks 

fuiVkus ds fy, xkaèkh th dh ;g igyh Hkw[k gM+rky FkhA

	XIII.	[ksM+k lR;kxzg (Kheda Satyagraha) (1918)
	 l	;g igyk vlg;ksx vkanksyu FkkA 
	 l	Qlyksa dh foQyrk ds dkj.k xkaèkh ds lkFk fdlkuksa us jktLo 

dksM ds vkèkkj ij NwV çkIr djus ds fy, jktLo jksd fn;k

24. jk"Vªoknh vkUnksyu dk r`rh; pj.k (1919-1947) 
[Third Stage of Indian National Movement]

	 I.	 jkWysV ,DV (Rowlatt Act) 1919

	 l	 1919 esa tfLVl jkWysV dh vè;{krk okyh lsfM'ku desVh us 
jkWysV ,DV dks is'k fd;kA bl vfèkfu;e us ljdkj dks fdlh 
Hkh O;fä dks vnkyr }kjk fcuk fdlh eqdnes vkSj nks"kflf¼ ds 
2 lky ds fy, dSn djus ds fy, vfèkÏr fd;kA

	 l	 blds ifj.kkeLo:i ns'kO;kih vkanksyu gqvk vkSj vlg;ksx 
vkanksyu dh uhao iM+hA

	 l	bls ^fcuk odhy] fcuk vihy] fcuk nyhy* dk dkuwu dgk 
x;kA

	 II.	 tfy;k¡okyk ckx gR;kdkaM (Jallianwala Bagh Massacre) 
(1919)

	 l	ve`rlj ds tfy;k¡okyk ckx esa 13 vizSy] 1919 dks (cS'kk[kh 
dk fnu) fdpyw] lR;iky dh fxj¶rkjh ds fo#¼ ,d  
'kkafriw.kZ lHkk dk vk;kstu fd;k x;kA 

	 l	lHkk LFky ij ekStwn tujy Mk;j us fcuk fdlh lwpuk ds HkhM+ 
ij xksfy;k¡ pyok nha] ftlesa djhc 1000 yksx ekjs x;sA

	 l	bl gR;kdkaM ds fojksèk esa johUnzukFk VSxksj us ukbV gqM (lj) 
dh mikfèk okil dj nhA ok;ljk; dh dk;Zdkj.kh ds lnL; 
'kadj uk;j us R;kx&i= ns fn;kA 

	 l	ljdkj us gR;kdkaM dh tk¡p ds fy, gaVj vk;ksx xfBr fd;kA

	III.	 f[kykQr vkanksyu (Khilafat Movement) (1919-1924)
	 l	izFke fo'o ;q¼ ds nkSjku rqdhZ us vaxzstksa ds f[kykQ teZuh vkSj 

vkWfLVª;k ds lkFk xBca/ku fd;kA Hkkjrh; eqlyeku rqdhZ ds 
lqYrku dks viuk vk/;kfRed usrk [kyhQk ekurs FksA

	 l	fczfV'k ljdkj us 10 vxLr] 1920 dks laiUu lholZ dh lafèk 
}kjk rqdhZ dk foHkktu dj fn;kA vr% eksgEen vyh vkSj 
'kkSdr vyh us f[kykQr vkanksyu dh 'kq#vkr dhA

	 l	xk¡/khth }kjk dkaxzsl vf/kos'ku] 1920 esa f[kykQr vkUnksyu esa 
lg;ksx nsus dk izLrko j[kk] ftldk ftUuk }kjk fojks/k fd;k 
x;kA

	IV.	 vlg;ksx vkanksyu (Non-Coperation movement) (1920)
	 l	;g xk¡/kh ds v/khu igyk tu vk/kkfjr jktuhfrd vkanksyu 

FkkA
	 l	flracj] 1920 esa ykyk yktir jk; dh vè;{krk esa dydÙkk 

ds fo'ks"k vfèkos'ku esa egkRek xk¡èkh us vlg;ksx izLrko Lo;a is'k 
fd;kA

	 l	xk¡èkhth us vglg;ksx vkanksyu 1 vxLr] 1920 dks 'kq: fd;kA 
blh fnu fryd dh e`R;q gks xbZA

	 l	fu.kZ; ljdkj ds lkFk lcls 'kkafriw.kZ rjhds ls lg;ksx ugha 
djus dk FkkA

	 l	o"kZ 1922 dh pkSjh&pkSjk (xksj[kiqj) ?kVuk osG dkj.k xk¡èkhth us 
;g vkanksyu lekIr dj fn;kA

	 l	bl ?kVuk dks xk¡/khth us fgeky; tSlh Hkwy crk;kA

	 V.	 dkdksjh dkaM (Kakori Conspiracy) (1925)
	 l	9 vxLr] 1925 dks y[kuÅ ds dkdksjh uked LFkku ij 8 

Mkmu Vªsu ij MdSrh Mkyh vkSj ljdkjh [ktkus dks ywV fy;kA 
bl ?kVuk dks ^dkdksjh dkaM* dgk tkrk gSA bl ?kVuk esa 
jke izlkn fcfLey] vlQkd mYyk] jks'ku yky o jktsUnz 
ykfgM+h dks Qk¡lh nh xbZA

	VI.	 lkbeu deh'ku (Simon Commission) (1927)
	 l	1927 esa fczfV'k ljdkj us lj tkWu lkbeu dh vè;{krk esa 

lkbeu deh'ku dh fu;qfä dhA

	 l	bl vf/kos'ku dk izeq[k y{; Hkkjr ljdkj dh lajpuk lq/kkj 
ds fy, lq>ko nsuk FkkA

	 l	blesa dksbZ lnL; Hkkjrh; ugha Fkk blfy, bldk Hkkjr esa Hkkjh 
fojksèk gqvkA bls 'osr deh'ku Hkh dgk x;kA
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	 l	Hkkjr esa vk;ksx ds vkxeu ls ,d 'kfä'kkyh fojksèk gqvkA        
3 Qjojh] 1928 dks lkbeu xks cSd ds ukjs ds rgr vk;ksx dk 
Lokxr gM+rky vkSj dkys >aMs ds çn'kZu ds lkFk fd;k x;kA

	 l	1928 esa lkbeu deh'ku dk fojksèk djrs le; iatkc dsljh 
ykyk yktir jk; dh fiVkbZ ds dkj.k e`R;q gks xbZA Hkxr flag] 
jktxq# vkSj pUnz'ks[kj us bldk cnyk lkaMlZ dh gR;k djds 
fy;kA ;g ?kVuk ^ykgkSj "kM~;a=* dgykrh gSA

	VII.	 Økafrdkjh xfrfof/k;k¡ (Revolutionary Activities)
	 l	Hkxr flag vkSj cVqds'oj nÙk us 8 vizSy] 1929 dks fnYyh ds 

dsUnzh; foèkkueaMy esa ce QsadkA blh le; Hkxr flag us 
bUdykc ftUnkckn dk ukjk yxk;kA

	 l	23 ekpZ] 1931 dks ykgkSj "kM~;a= dsl esa Hkxr flag] lq[knso o 
jktxq# dks Qk¡lh ns nh xbZA

	 l	27 Qjojh] 1931 dks bykgkckn ds vYÝsM ikdZ esa iqfyl eqBHksM+ 
ds nkSjku pUnz'ks[kj vktkn us Lo;a dks xksyh ekj yhA

	 l	lkbeu deh'ku dk xBu 8 uoacj] 1927 dks tkWu lkbeu dh 
vè;{krk esa fd;k x;kA bl vf/kos'ku dk izeq[k y{; Hkkjr 
ljdkj dh lajpuk lq/kkj ds fy, lq>ko nsuk FkkA

	 l	 blesa dksbZ lnL; Hkkjrh; ugha Fkk blfy, bldk Hkkjr esa Hkkjh 
fojksèk gqvkA bls 'osr deh'ku Hkh dgk x;kA

	 l	vk;ksx ds fojksèk esa ykgkSj eas ykBh dh xgjh pksV yxus ds dkj.k 
ykyk yktir jk; dh vDVwcj] 1928 esa e`R;q gks xbZA

VIII.	usg: fjiksVZ (Nehru Report) (1928)
	 l	eksrhyky usg: dh vè;{krk esa lkr lnL;h; lfefr us ;g 

fjiksVZ 28 vxLr] 1928 dks izLrqr dh xbZA

	 l	;g Hkkjr ds fy, ,d laoS/kkfud <k¡ps dk elkSnk rS;kj djus dk 
igyk izeq[k Hkkjrh; iz;kl FkkA

	IX.	 ftUuk dh pkSng lw=h ekaxsa (14 points of jinnah) (1929)
	 l	eqfLye yhx ds usrk ftUuk us usg: fjiksVZ dks Lohdkj ug° fd;k 

vkSj pkSng ekaxksa dh ,d lwph rS;kj dh] tks ftUuk ds 14 fcanqvksa 
ds :i esa çfl¼ gqbZA

	 X.	 ykgkSj vf/kos'ku (Lohore Session) (1929)
	 l	ykgkSj vfèkos'ku ds nkSjku jkoh unh ds rV ij 31 fnlacj] 1929 

dh vkèkh jkr dks tokgjyky usg: us frjaxk >aMk Qgjk;kA

	 l	bl vf/kos'ku dh v/;{krk tokgjyky usg: us dh FkhA

	 l	bl vf/kos'ku esa tokgjyky usg: }kjk iw.kZ Lojkt (iw.kZ 
Lora=rk) dk izLrko ikfjr fd;k x;kA

	XI.	 lfou; voKk vkUnksyu vkSj nkaMh ekpZ (Civil Disobedi-
ence Movement and Dandi March) (1930)

	 l	xk¡èkhth us 12 ekpZ] 1930 dks vius 78 vuq;kf;;ksa ds lkFk 
lkcjerh vkJe ls nk.Mh (ukSlkjh] xqtjkr) rd 400 fdeh- 
dh ;k=k dh vkSj 6 vizSy] 1930 dks nk.Mh esa ued dkuwu dk 
mYya?ku fd;k vkSj ns'kHkj esa lfou; voKk vkanksyu 'kq: gks x;kA 
bls ued vkUnksyu Hkh dgk trk gSA

	 l	mÙkj&if'peh lhek izkar esa lhekar xk¡èkh ds uke ls izfl¼ 
[kku vCnqy x¶Qkj [kk¡ us vius [kqnkbZ f[knerxkj (bZ'oj ds 

lsod) laxBu }kjk yky dqrhZ vkUnksyu izkjEHk fd;kA

	 l	xk¡/kh&bjfou le>kSrk (05 ekpZ 1931) dks lEiUu gqvkA

	 l	MkW- t;dj vkSj rstcgknqj lizw us xk¡/khth vkSj bjfou ds chp 
ds le>kSrs ds gLrk{kfjr gksus esa egRoiw.kZ Hkwfedk fuHkkbZ FkhA

l	 bl le>kSrs ds varxZr lfou; voKk vkanksyu LFkfxr fd;k 
x;k] Hkkjrh;ksa dks ued cukus dk vfèkdkj feyk vkSj xk¡èkhth 
us nwljs xksyest lEesyu esa Hkkx ysus dk QSlyk fd;kA 

	XII.	 xksyest lEesyu (Roundtable Conference)

	 l	12 uoacj] 1930 ls 13 tuojh] 1931 rd izFke xksyest lEesyu 
vk;ksftr fd;k x;kA

	 l	nwljk xksyest lEesyu dk vk;kstu 7 flracj] 1931 ls 11 
fnlacj 1931 esa fd;k x;k rFkk dk¡xzsl ds ,dek= izfrfufèk 
xk¡èkhth FksA

	 l	rhljs xksyest lEesyu dk vk;kstu 17 uocaj ls 24 fnlacj] 
1932 esa fd;k x;k rFkk dk¡xzsl blesa 'kkfey ugha gqbZA

	 l	rstcgknqj lizw o vEcsMdj rhuksa xksyest lEesyu esa fgLlk 
ysus okys usrk FksA

XIII.	lkaiznkf;d vokMZ vkSj iwuk le>kSrk (Communal Award 
and Poona Pact) (1932)

	 l	fczfV'k izèkkuea=h eSdMksukYM us 16 vxLr] 1932 dks lkEiznkf;d 
iapkV dh ?kks"k.kk dhA blesa i`Fkd~ fuokZpd i¼fr dks eqlyekuksa 
ds lkFk&lkFk nfyr oxks± ij Hkh ykxw fd;k x;kA

	 l	lkaiznkf;d iapkV ds fo#¼ xk¡èkhth us ;jonk tsy esa 20 
flracj] 1932 dks vkej.k vu'ku 'kq: dj fn;kA varr% egkRek 
xk¡èkh o Hkhejko vEcsMdj ds chp 23 fnlacj] 1932 dks ^iwuk 
le>kSrk* gqvkA

	 l	bl le>kSrs ds varxZr izkarh; foèkku eaMyksa esa nfyr oxZ 
ds fy, 71 dh txg 148 lhVsa vkjf{kr dh xb± vkSj dsUnzh; 
foèkkueaMy esa nfyr oxZ ds fy, 18 izfr'kr lhVsa vkjf{kr dh 
xb±A

	XIV.	 Hkkjr ljdkj vf/kfu;e (Government of India Act, 1935) 
(1935)

	 l	1935 ds vfèkfu;e ds varxZr 1937 eas izkarh; pquko gq,A
	 l	ia- tokgjyky usg: }kjk 1935 ds vfèkfu;e dks nklrk dk 

vfèkdkj i= dgk x;kA lh- jktxksikykpkjh us bls }Sèk 'kklu 
ls Hkh cqjk crk;kA

	 l	dk¡xzsl dks fcgkj] mM+hlk] enzkl] eè; izkar ,oa la;qDr izkar esa 
iw.kZ cgqer feykA dsoy iatkc] flUèkq vkSj caxky eas dk¡xzsl dks 
cgqer ugha fey ik;kA

	 l	28 ekg ds 'kklu ds ckn 1 flracj] 1939 dks f}rh; fo'o;q¼ 
ds dkj.k dkaxzsl eaf=eaMyksa }kjk R;kx&i= fn;k x;kA

	XV.	 vxLr vkWQj (August Offer) (1940)
	 l	fyufyFkxks us 8 vxLr] 1940 dks vxLr izLrko izLrqr fd;k 

ftlesa Hkkjr dks Mksesfu;u LVsV dk ntkZ nsus dh ckr dgh xbZA

	 l	 blus lafoèkku dks ykxw djus ds fy, ,d ;q¼ksÙkj fudk; dk 
çkoèkku fd;kA

	 l	blus ,d ;q¼ lykgdkj ifj"kn~ dh LFkkiuk dk çkoèkku fd;kA
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	XVI.	 O;fDrxr lR;kxzg (Individual Satyagraha)

	 l	O;fDrxr lR;kxzg 17 vDVwcj dks egkjk"Vª ds ioukj vkJe 
ls 'kq: gqvkA xk¡èkhth us izFke lR;kxzkgh ds :i esa fouksck Hkkos 
dks euksuhr fd;kA tokgjyky usg: nwljs lR;kxzgh FksA bl 
vkanksyu dks ^fnYyh pyks lR;kxzg* Hkh dgk tkrk gSA

XVII. fØIl fe'ku (Cripps mission) (1942)
	 l	fczfV'k izèkkuea=h pfpZy us 11 ekpZ] 1942 dks LVsQMZ fØIl ds 

usr`Ro esa fØIl fe'ku dh ?kks"k.kk dhA
	 l	blds vuqlkj ;q¼ ds ckn Hkkjr dks Mksesfu;u jkT; dk ntkZ 

,oa lafoèkku fuekZ=h ifj"kn~ cukus dk izLrko FkkA 
	 l	xk¡èkhth us fØIl izLrkoksa dks iksLV MsVsM psd (Post dated 

cheque) dgkA
	XVIII. Hkkjr NksM+ks vkUnksyu (Quit India Movement) (1942)
	 l	;g vkanksyu 8 vxLr] 1942 esa vkjaHk gqvk rFkk vkanksyu ds 

le; xk¡èkhth us ^djks ;k ejks* (Do or die) dk ukjk fn;kA 
	 l	xk¡èkhth] usg:] iVsy] ekSykuk vktkn] ljksftuh uk;Mw vkfn dks 

vkWijs'ku thjks vkWoj ds rgr fxj¶rkj dj fy;k x;kA
	 l	v#.kk vlQ vyh 1942 ds Hkkjr NksM+ks vkanksyu esa xqIr 

xfrfofèk;ksa dh ,d eq[;k efgyk laxBudrkZ FkhA
	 l	bls oèkkZ çLrko ;k Hkkjr NksM+ks vkanksyu usr`Rofoghu foæksg Hkh 

dgk tkrk gSA
XIX.	ikfdLrku ladYi (Pakistan Resolution)

l	 eqfLye yhx us igyh ckj 1940 esa vius ykgkSj vfèkos'ku esa 
vyx ikfdLrku dk çLrko ikfjr fd;k (ftUuk dk nks jk"Vª 
fl¼kar dgk tkrk gS)A 

l	 ;g fldanj g;kr [kku }kjk rS;kj fd;k x;k Fkk] Qtyqy 
gd  }kjk LFkkukarfjr fd;k x;k Fkk vkSj [kyhdqTteka }kjk 
vuqeksfnr fd;k x;k FkkA 

l	 blus Hkkjr ljdkj vfèkfu;e] 1935 esa ifjdfYir la?kh; 
;kstuk dks vLohdkj dj fn;kA

	XX.	 vktkn fgUn QkSt (Azad Hind Fauj)

	 l	flracj] 1941 esa dSIVu eksgu flag us eyk;k esa vktkn fgUn 
QkSt dh LFkkiuk dhA lqHkk"k pUnz cksl us vDVwcj 1943 esa 
flaxkiqj esa vktkn fgUn QkSt dh LFkkiuk dj mlesa ubZ tku 
MkyhA

	 l	jkl fcgkjh cksl }kjk esa 1942 cSadkd esa Hkkjrh; Lora=rk yhx 
dh LFkkiuk dh xbZA bl yhx dk foy; vktkn fgUn QkSt esa 
dj fn;k x;kA 

	 l	;gha ij lqHkk"k paæ cksl us&^rqe eq>s [kwu nks eSa rqEgsa vktknh 
nw¡xk* vkSj ^fnYyh pyks* dk ukjk fn;kA 6 tqykbZ] 1944 dks 
vktkn fgUn jsfM;ks ds izlkj.k eas cksl us xk¡èkhth dks ̂ jk"Vªfirk* 
dg dj lacksfèkr fd;kA

	XXI.	 f'keyk lEesyu ;k ososy ;kstuk (Shimla Covention or 	
Wavell Scheme)

	 l	o"kZ 1945 esa ykWMZ oSosy us ,d ;kstuk izLrqr dh rFkk blds 
vuqlkj 25 twu] 1945 dks f'keyk lEesyu 'kq: gqvkA blesa 
dk¡xzsl dk usr`Ro vcqy dyke vktkn us fd;kA

XXII. dSfcusV fe'ku (Cabinet Mission)

	 l	dSfcusV fe'ku 24 ekpZ] 1946 dks Hkkjr vk;kA lj LVsQMZ fØIl 
(vè;{kµcksMZ vkWQ VªsM)] vysDtsaMj (ukSlsuk ea=h) vkSj isfFkd 
ykjsal (Hkkjr lfpo) blds lnL; FksA

	 l	dSfcusV fe'ku ;kstuk ds varxZr tqykbZ] 1946 esa lafoèkku lHkk 
dk xBu fd;k x;kA bl ;kstuk ds rgr i`Fkd~ ikfdLrku dh 
ek¡x dks vLohdkj dj fn;k x;kA

XXIII. ftUuk dh lh/kh dkjZokgh dk ladYi (Jinnah Direct Action 
Resolution)

l	 16 vxLr] 1946 dks eqfLye yhx us lhèkh dk;Zokgh fnol dh 
'kq#vkr dhA 

l	 dydÙkk uksvk[kyh vkSj x<+eqäsÜoj rwQku ds dsaæ FksA 27 ekpZ] 
1947 dks ftUuk us ikfdLrku fnol euk;kA

XXIV. varfje ljdkj (Interim Goverment) (1942)

	 l	2 flracj] 1946 dks usg: dh vè;{krk esa varfje ljdkj dk 
xBu gqvkA

	 l	lafo/kku lHkk dh izFke cSBd 9 fnlEcj] 1946 bZ- dks 
lfPpnkuUn flUgk dh v/;{krk esa gqbZA og lafo/kku lHkk ds 
vLFkk;h v/;{k FksA

XXV. ,Vyh dk c;ku (Atlee's Declaration)

	 l	fczfV'k izèkkuea=h us gkml vkWQ dkWeUl eas 20 Qjojh] 1947 dks  
;g ?kks"k.kk dh fd vaxzst twu] 1948 ds igys Hkkjrh;ksa dks lkSai 
fn;k tk;sxkA

	 l	 lÙkk ds gLrkarj.k ds fy, 30 twu] 1948 dh le; lhek r; 
dh xbZ Fkh] Hkys gh Hkkjrh; jktusrk ml le; rd lafoèkku ij 
lger ug° FksA

	 l	 bl ;kstuk dks fMdh cMZ ;kstuk Hkh dgk tkrk gSA

XXVI. ekmaVcsVu ;kstuk (3 twu] 1947) [Mountbatten Plan (3 
Jun, 1947)]

	 l	3 twu ;kstuk ds vuqlkj foHkktu ds ekeys esa nks Mksfefu;u 
vkSj nks lafoèkku lHkk,a cukbZ tk,axhA ;kstuk us ?kks"k.kk dh fd 
15 vxLr] 1947 rd lÙkk lkSai nh tk,xhA

	 l	ykWMZ ekmaVcsVu dks Hkkjr dk u;k ok;ljk; fu;qDr fd;k 
x;kA

	 l	ykWMZ ekmaVcsVu 22 ekpZ] 1947 dks Hkkjr ds 34osa vkSj vafre 
fczfV'k xouZj tujy cudj Hkkjr vk;sA

	 l	ekmaVcsVu us 15 vxLr] 1947 dks Hkkjrh;ksa dks lÙkk lkSaius dk 
fnu fuèkkZfjr fd;kA  

XXVII. Hkkjr LorU=rk vf/kfu;e (1947) (India Independence 
Act, 1947)

	 l	fczfV'k laln us 18 tqykbZ] 1947 dks Hkkjrh; Lora=rk vfèkfu;e] 
1947 ikfjr fd;kA 

	 l	14 vxLr] 1947 dks ikfdLrku vkSj 15 vxLr] 1947 dks Hkkjr 
vfLrRo esa vk;kA
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25. fczfV'k dky esa Hkkjr esa f'k{kk dk fodkl 
(Educational Development in British Period)

l	 eSdkys us Hkkjr esa f'k{kk ds fy, vaxzsth vkSj if'peh voèkkj.kkvksa dh 
'kq:vkr esa ,d çeq[k Hkwfedk fuHkkbZ vkSj 1835 esa ÞeSdkys ds feuVÞ 
esa bl fo"k; ij viuk rdZ çdkf'kr fd;kA blus loZçFke laLÏr 
Hkk"kk ij dqBkj?kkr fd;kA

l	 pkYlZ oqM dk fMLiSp (1854)—bls Hkkjrh; f'k{kk dk eSXukdkVkZ Hkh 
dgk tkrk gSA

l	 enzkl] dydÙkk vkSj eqacbZ eas rhu fo'ofo|ky;ksa dh LFkkiuk 'kkfey 
FkhA

l	 1904 eas Hkkjrh; fo'ofo|ky; vfèkfu;e ikfjr gqvkA

l	 gaVj vk;ksx (1882-83)—dk xBu ykWMZ fjiu ds dk;Zdky eas fd;k 

x;kA L=h f'k{kk bl vk;ksx dh flQkfj'kksa esa ls ,d FkhA

l	 gaVj deh'ku us izkFkfed f'k{kk ds izlkj ij cy fn;kA

l	 jSys deh'ku (1902)—ok;ljk; ykWMZ dtZu ds dk;Zdky esa bldk 
xBu fd;k x;kA

l	 jSys dh vè;{krk esa fo'ofo|ky; vk;ksx dh LFkkiuk gqbZA

l	 oèkkZ ;kstuk (1937)—esa xk¡èkhth us lkr ls pkSng o"kZ ds cPpksa ds fy, 
fu%'kqYd ,oa vfuok;Z f'k{kk dh O;oLFkk dhA

l	 dksydkrk esa fganw dkWyst dh LFkkiuk jktk jkeeksgu jk; us 
20 tuojh] 1817 esa dh FkhA fganw dkWyst dks orZeku esa çslhMsalh 
fo'ofo|ky; ds uke ls tkuk tkrk gS ;k fo'ofo|ky; dyk] foKku 
vkSj ekufodh ds {ks=ksa esa pkyd rFkk pkyd in ij vè;;u ds fy, 
,d Js"B Hkkjrh; f'k{kk çfr"Bku gSA

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)	 lqjdksVnk

	 3.	 tqrs gq, [ksr dk izek.k flU/kq lH;rk ds fdl 
LFky ls feyk gS\

	 	 (A)	 dkyhcaxk	 (B)	 nSekckn
	 	 (C)	 yksFky	 (D)	 vkyexhjiqj

	 4.	 ^lwrh&oL=* ds lk{; izkIr gq, gSa–
	 	 (A)	 eksgutksnM+ks esa	 (B)	 gM+Iik esa
	 	 (C)	 dkyhcaxk esa	 (D)	 yksFky esa
	 5.	 flU/kq ?kkVh lH;rk ls izkIr i'kqifr 'khy ij 

fdl tkuoj dk vadu ugha gS\
	 	 (A)	 gkFkh	 (B)	 xk;
	 	 (C)	 xSaMk	 (D)	 ck?k
	 6.	 fnYyh ds fdl lqYrku us Lo;a dks fu;ker& 

,&[kqnkbZ dgk Fkk\
	 	 (A)	 bYrqrfe'k
	 	 (B)	 vykmn~nhu f[kyth
	 	 (C)	 cycu
	 	 (D)	 X;klqn~nhu rqxyd
	 7.	 fuEufyf[kr eas ls fdl LFkku dk iqu% ukedj.k 

vYykmíhu f[kyth }kjk f[ktjkokn dj fn;k\

	 	 (A)	 j.kFkEHkkSj	 (B)	 Hkhueky
	 	 (C)	 tkyksj	 (D)	 fpÙkkSM+

	 8.	 bCu crwrk ds ckjs eas fuEufyf[kr eas ls dkSu&lk 
lR; gS\

		  (i) 	 og eksjDdks ls Fkk

	 	 (ii) 	 og eqgEen fcu rqxyd ds le; Hkkjr 
vk;k FkkA

	 	 (iii) 	mlus ^jsgyk* fy[kk Fkk

	 	 (A)	 dsoy (i) o (ii)

	 	 (B)	 dsoy (ii) o (iii)

	 	 (C)	 dsoy (i) o (iii)

	 	 (D)	 lHkh lR; gSa

	 9.	 dqrqcqíhu ,scd dk mÙkjkf/kdkjh dkSu Fkk \

	 	 (A)	 vkjke'kkg	 (B)	 dSdqckn

	 	 (C)	 bYrqrfe'k	 (D)	 uklh#íhu

	 10.	 fuEufyf[kr esa ls fdl fl[k xq# us xq#eq[kh 
fyfi dh 'kq#vkr dh\

		  (A)	 xq# vaxn nso	 (B)	 xq# vtqZu nso

		  (C)	 xq# ukud	 (D)	 xq# xksfcUn flag

	11.	 eqxy oa'k dh LFkkiuk Hkkjr esa gqbZ&

	 	 (A)	 1426 esa 	 (B)	 1526 esa

	 	 (C)	 1626 esa	 (D)	 1726 esa

	 12.	 izFke vkaXy&fl[k ;q¼ fuEufyf[kr esa ls fdu 

o"kks± esa gqvk Fkk\

	 	 (A)	 1772-73	 (B)	 1845-46

	 	 (C)	 1818-19	 (D)	 1830-31

	13-	 fljktqíkSyk dh gkj] ------------ osG ;q¼ esa gqbZ 
FkhA

	 	 (A)	 cDlj	 (B)	 okaMhok'k

	 	 (C)	 Iyklh	 (D)	 buesa ls dksbZ ugha

	 14.	 fuEufyf[kr esa ls dkSu czã lekt ds LkaLFkkid 
Fks \

	 	 (A)	 Lokeh n;kuan ljLorh

	 	 (B)	 egknso xksfoan jkukMs

	 	 (C)	 ds'ko paæ lsu

		  (D)	 jktk jkeeksgu jk;

	 15.	 fuEufyf[kr esa ls dkSu&lk ykWMZ dtZu dk 
;ksxnku ugha Fkk \

	 	 (A)	 iqfyl lq/kkj	

	 	 (B)	 caxky foHkktu

	 	 (C)	 lsuk ,oa U;kf;d lq/kkj

	 	 (D)	 lrh izFkk ij jksd
	 16.	 lR;'kks/kd lekt dh LFkkiuk gqbZ Fkh–

	 	 (A)	 1873 esa	 (B)	 1875 esa

	 	 (C)	 1867 esa	 (D)	 1878 esa

mÙkjekyk
	 1.	 (D)	 2.	 (A)	 3.	(A)	 4.	 (A)	 5.	(B) 
	 6.	 (C)	 7.	 (D)	 8.	(D)	 9.	 (A)	 10.	(A)

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

rr
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4,89,765 6 
6 × 10 = 60 6 

(10)

59,438 9 9 

(Kinds of Numbers)
I. (Natural Numbers) 1 

N 
N = {1, 2, 3, 4, 5...}

II. (Whole Numbers)

W = {0, 1, 2, 3, 4...}

III. (Even Numbers) 2 

E = {2, 4, 6, 8, .....}

IV. (Odd Numbers) 2 

O = {1, 3, 5, 7, .....}

V. (Integers)

I = {...– 3, – 2, – 1, 0, 1, 2, 3...}

VI. (Prime Numbers) 1 
1 

‘2’ 

P = {2, 3, 5, 7, 11, .....}

VII. (Rational Numbers) p/q 
p q 

q  0 (Rational
Number) 

R =  2 1 7........ , , – 4, 0, 4, 5 5 5

VIII. (Irrational Numbers) p/q 

p q 
q  0 

L =  ........ 2, 3, 7.........

IX. (Co-prime Numbers)

1 1 

(2, 3), (4, 5), (5, 9), (13, 14), (15, 16) 







(Finding the Unit Digit of a Powered Number)

I. 0, 1, 5 6 

(2010)105 = 0

II. 4 9 

1
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(i)

(ii)
6 1 

(1914)216 = 6

III. 2, 3, 7 8 4 

1, 2, 3 4 

1 (4243)511 511 ÷ 4 3 

3 3 33 = 27

7 

2 (1996)5212 5212 ÷ 4 4 

6 4 64 = 1296

6 

(Finding the Unit digit in Multiplication Questions)

 468 × 26 × 1268 × 34683 

(8 × 6 = 8) 

(8 × 8 = 4) 

(4 × 3 = 2) 

2 

n

n n

1 ‘p’ ‘‘p’’ 
‘‘p2 × 156 ×

135’’, 14 

(A) 14 (B) 7

(C) 6 (D) 2

2 19144 

(A) 8 (B) 4

(C) 1 (D) 6

3.

(A)
12
3

(B)
4

25

(C)
20
4

(D)
63
28

4. 11 4 
13 

4 

(A) 1 (B) 2

(C) 4 (D) 6

5. X ` 100.82 
`74.35 `50.17 

`5 
?

(A) 23 (B) 24

(C) 25 (D) 26

7. 353 – 638 + 2756 

(A) 4 (B) 2

(C) 8 (D) 6

8. 1 15 

134 
-

(A) 14 (B) 15

(C) 8 (D) 10

9. 12 + 3, 11 + 2, 5 + 10

1+ 14,

(A) 12 3 (B) 5 10

(C) 11 + 2 (D) 1 14

10. 311 + 312 + 313 + 314 

(A) 7 (B) 12

(C) 8 (D) 10

11. 8289A56B, 30 

A B 
(A) 5 (B) 3

(C) 4 (D) 6
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O;k[;kRed gy

	 1-	 (B)	 P2 × 156 × 135, 4 ls foHkkT; gS] rks P 

dk lcls NksVk laHkkfor eku 7 gksxkA 
	 2-	 (C)	 19144

			   144 dks 4 ls Hkkx nsus ij

	 	 	 	 4
144 	= 'ks"kQy (0)

			   vr% 	 (19)º	= 1

	 3-	 (C)	 (A) 
3

12
3

12 4= =  = 2 (ifjes;)

	 (B)  
25
4

5
2=   (ifjes;)

	 (C)  
4

20
4

20 5= =   (vifjes;)

	 (D)  28
63

4
9

2
3= =   (ifjes;)

	 4.	 (C)	 11 ls foHkkftr lcls NksVh 4 vadksa okyh 
la[;k = 1001

			   ∴ vadksa dk ;ksx] S1 = 1 + 0 + 0 + 1 = 2

			   13 ls foHkkftr lcls NksVh 4 vadksa okyh 
la[;k = 1001 

			   ∴ vadksa dk ;ksx] S2 = 1 + 0 + 0 + 1 = 2

	 	 	 iz'u ls]

	 	 	 	S1 × S2 = 2 × 2 = 4

	 5.	 (C)	 X ds ikl cSad cSysal	
				      = 10082 + 7435 — 5017 = 125

		  	 vr%	 ` 5 okyh pkWdysVksa dh la[;k	

			   = 5
125  = 25

	 6.	 (D)	57528, la[;k 24 ls iw.kZr% foHkkftr gSA

	 7.	 (C)	  353 — 638 + 2756 

	 	 	 ( ) ( ) ( )
1413 19 44 23 3 6 27 × − +  

	 	 	 ={ bdkbZ vad 1} × 3 – { bdkbZ vad 

6}+ { bdkbZ vad 1} 

	 	     	 = { bdkbZ vad 3} – { bdkbZ vad 6} + 

			   = { bdkbZ vad 1} 

	 	 	 = { bdkbZ vad 4} – { bdkbZ vad 6} 

	 	 	 = { bdkbZ vad 8} 

			   {;gk¡ bdkbZ vad 4 esa ,d gkfly ysdj 

14 gksxk ftlls 14 – 6 = 8}

	 8.	 (A)	 1 ls 15 rd dh la[;kvksa dk ;ksx

	 	 	 	 	=
 

n n( )+ 1

2

					    = 15 16

2

×

					    = 120

			   la[;k] tks nks ckj tksM+h xbZ gS

	 	 	 	 	= 134 – 120

					    = 14

	 9.	 (B)	 lHkh la[;k dk oxZ djus ij]

			 
(i)

 
12 3

2
+( )

 
= 15 + 2 36

				  
 = 27

			   (ii)
 

11 2
2

+( )
 
= 15 + 2 11  × 2

				    = 15 + 4 11

			   (iii) 5 10+  = 15 + 2 50  

				    = 29.2

			   (iv) 1 14+  = 15 + 2 14

	 	 	 Li"V gS lcls cM+h la[;k 5 10+  gSA

 	10.	 (A)	                   = 311 + 312 + 313 + 314

	 	 				  = 311 × [1+ 31 + 32 + 33]
	 	 				  = 40 × 311

			   Li"V gS 40 × 311, 7 ls foHkkftr ugha 
gksxkA

	 11.	 (C)	 ge tkurs gSa fd 30 ls foHkkftr gksus ds 
fy, vafre vad 'kwU; gksuk vfuok;Z gSA 
vr% 

	 	 	 B = 0.

			 

3 ls	foHkkftr	gksus	ds	fy,
lHkh	vadksa	dk	;ksx

3
 = 3 dk

xq.kt

	 	
⇒ 

	

38 0

3

+ +A

	 	 	A = 4 j[kus ij fodYi ls

	 	
⇒

 
42

3

	 	 	 vr% A + B = 4 + 0 = 4.
	 qq
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 HkkSfrd foKku
v/;k;

1
lkekU; foKku

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

1. ;kaf=dh 
(Mechanics)

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 (Fundamental Unit)

(ii)	 O;qRiUu ek=d (Derived Unit)

(i)	 ewy ek=d (Fundamental Unit)—;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

nl ds ?kkr ds fofHkUu :i
(Different form of Powers of Ten)

foKku esa cM+h ,oa NksVh jkf'k;ksa ds eku dks nl ds ?kkr ds :i esa O;Dr 
fd;k tkrk gSA

nl ds ?kkr
(Power of 

Ten)

uke
(Name)

laosGr
(Signal)

1024 ;ksV~Vk (Yotta) Y

1021 tsV~Vk (Zetta) Z

1018 ,Dlk (Exa) E

1015 ihVk (Peta) P

1012 Vsjk (Tera) T

109 xhxk (Giga) G

106 esxk (Mega) M

103 fdyks (kilo) k

102 gsDVks (hecto) h

101 Msdk (deca) da

10–24 ;ksDVk (Yocto) y

10–21 tsIVks (Zepto) z

10–18 ,Vks (Atto) a

10–15 QsEVks (Femto) f

10–12 fidks (Pico) p

10–9 uSuks (Nano) n

10–6 ekbØks (Micro) µ

10–3 feyh (milli) m

10–2 lsaVh (Centi) c

10–1 Mslh (Deci) d

(ii)	 O;qRiUu ek=d (Derived Unit)—;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)
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2. [kxksyh; nwfj;ksa dk ekiu
(Measurement of Astronomical Distances)

I.		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

II.	[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

III.	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

IV.	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

V.		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

VI.	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

3. egRoiw.kZ ek=d@bdkbZ
(Important Unit)

	I.	QqV (Foot)
	 FPS i¼fr esa yEckbZ ;k nwjh dk ek=d QqV gSA 1 QqV esa 12 bap ;k 

30.48 lseh- ;k 0.304 ehVj gksrs gSaA

II.	bap (Inch)
	 yEckbZ ;k nwjh dk ek=d gSA 1 bap esa 2.54 lseh- vkSj 1 ehVj esa 

39.37 bap gksrs gSaA

1 lsaVhehVj = 0.01 ehVj ;k 0.39 bap

III.	ekbØkWu (Micron)

	 ekbØksehVj dks ekbØkWu Hkh dgk tkrk gSA bls ‘m’ (E;w) ls n'kkZrs 

gSaA 1 ekbØkWu (ekbØksehVj) = 10–6 ehVjA

IV.	 ,aXLVªkWe (Angstrom)

	 vR;Ur NksVh nwjh ekius dk ek=d gSA rjaxnS/;Z dks lkekU;r% 

,aXLVªkWe esa O;Dr djrs gSaA bldks Å ls n'kkZrs gSaA 1 ,aXLVkWe = 10–10 
ehVjA

V.	 cSjy (Barrel)

	 cSjy ,d [kkyh csyukdkj daVsuj gksrk gS] ftldk vk;ru yxHkx 

159 yhVj gksrk gSA dPpk rsy (Crude Oil) ekius esa lkekU;r% 

cSjy dk mi;ksx fd;k tkrk gSA

VI.	 eksy (Mole)

	 fdlh inkFkZ dh og ek=k] ftlesa ml inkFkZ ds vo;oksa (v.kq ;k 

ijek.kq ;k vk;u) dh la[;k] dkcZu (C-12) ds 0.012 fdxzk- esa 

mifLFkr ijek.kqvksa dh la[;k ds cjkcj gksrh gS] eksy dgykrh gSA

	 pw¡fd C-12 ds 0.012 fdxzk- esa ijek.kqvksa dh la[;k 6.023 × 1023 
gksrh gS] vr% ,d eksy] inkFkZ dh og ek=k gS ftlesa mlds vo;oh 

rRoksa dh la[;k 6.023 × 1023 gksA bl la[;k dks gh ,oksxnzks 

fu;rkad ;k ,oksxnzks la[;k dgrs gSaA

VII.	MkWClu (Dobson)

	 ok;qeaMy ds Å/okZ/kj LraHk esa mifLFkr fdlh xSl dh ek=k ekius 

dh bdkbZ gSA ok;qeaMyh; vktksu dh ek=k dks MkWClu esa O;Dr djrs 

gSaA

VIII.	D;wlsd (Cusec)

	 ;g izokg ekius dh bdkbZ gS ;g D;wfcd QhV izfr lsdaM (Cubic 
Feet Second) dk laf{kIr :i gSA lkekU;r% ufn;ksa ds ty izokg 

dks D;wlsd esa O;Dr djrs gSaA

IX.	 ckj (Bar)

	 ncko ekius dk ek=d gSA 1 ckj = 100,000 ikLdy vFkok 100 
fdyks ikLdy (;g orZeku esa leqæry ij ok;qeaMyh; nkc ds 

yxHkx cjkcj gSA)

X.	 twy (Joule)

	 ;g dk;Z o ÅtkZ nksuksa dk ek=d gSA

XI.	 FkeZ (Therm)

	 ;g Å"ek dk ek=d gS tks ‘thm’ izrhd fpÊ ls n'kkZ;k tkrk gSA ;g 

100,000 fczfV'k FkeZy ;wfuV ds lerqY; gSA

XII.	dwykWe (Coulomb)

	 fo|qr vkos'k dk ek=d gSA

XIII.	oksYV (Volt)

	 foHkokarj dk ek=d gSA
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XIV.	 vkse (Ω) (Ohm)
	 fo|qr izfrjks/k dks ^vkse* esa O;Dr djrs gSaA

XV.	 okWV (Watt)
	 'kfDr dk SI ek=d gS tks twy@lsdsaM ds cjkcj gksrk gSA

XVI.	 esxkokWV (Megawatt-MW)
	 ;g fo|qr dsUæksa esa mRikfnr fctyh dh ek=k ekius dh bdkbZ gSA 

,d esxkokWV 106 okWV ds cjkcj gksrk gSA

XVII.	 gkWlZ ikoj (v'o 'kfDr) (Horse Power)
	 ;g 'kfDr ekius dk ek=d gSA cM+s ;a=ksa ,oa ehVjksa dh 'kfDr gkWlZ 

ikoj esa O;Dr dh tkrh gSA 1 gkWlZ ikoj = 746 okWVA

XVIII.	 fdyksokWV ?kaVk (Kilowatt-hour)
	 ÅtkZ dh ,d bdkbZ gSA 1 fdyksokWV ?kaVk dk eku 3.6 esxktwy ds 

cjkcj gksrk gSA

XIX.	 eSd (Mach)
	 vfr rhoz pky ekius dh bdkbZ gSA fdlh ek/;e esa /ofu dh pky 

dks 1 eSd dgk tkrk gSA eSd ls vf/kd pky dks lqijlksfud 
(Supersonic) rFkk 5 eSd ls vf/kd pky dks gkbijlksfud 
(Hypersonic) pky dgk tkrk gSA rhozxkeh ok;q;ku vkSj yM+kdw 
foekuksa dh xfr dks ^eSd* ls O;Dr djrs gSaA

lksukj (Sonar Sound Navigation and Ranging)

;g ijkJO; rjaxksa ds mi;ksx ls leqæ ds Hkhrj fdlh oLrq dh 
fLFkfr Kkr djus esa lgk;d midj.k gSA iuMqfCc;ksa ds ukSogu 
esa mi;ksx fd;k tkrk gSA

XX.	 ukWV (Knot)
	 leqæh tgkt dh xfr ekius dh bdkbZ gSA ,d leqæhehy izfr ?kaVk 

pky dks ukWV dgk tkrk gSA

jMkj (RADAR : Radio Detection and Ranging)

;g lw{e rjaxksa ds mi;ksx ls fdlh oLrq dh fLFkfr irk yxkus 
dk dk;Z djrk gSA ok;q;kuksa ds ifjpkyu gsrq gokbZ vM~Mksa ij 
iz;ksx fd;k tkrk gSA

XXI.	fjDVj Ldsy (Ritcher Scale)
	 Hkwdaih; rjaxksa dh rhozrk ekius dh bdkbZ gSA

æO;eku ds vU; ek=d
(Others Units of Mass)

		  1 vkSal (Ounce-oz)	 =	28.35 xzke

		  1 ikmaM (Pound-lb)	 = 16 vkSal ;k 453.52 xzke ;k 
0.453 fdxzk-

		  1 fdxzk-	 =	1000 xzke (2.205 ikmaM)
		  1 fDoaVy	 =	100 fdxzk-
		  1 ehfVªd Vu	 =	1000 fdxzk-

nwjh ds vU; ek=d
(Others Units of Distance)

		  1 ehy (Mile)	 =	1609.344 ehVj 
				   =	1.60934 fdeh-
		  1 leqæh ehy (Nautical Mile)	= 1852 ehVj = 1.852 

fdeh-
		  1 [kxksyh; bdkbZ (AU)	 =	1.495 × 1011 ehVj

le; ds vU; ek=d
(Others Units of Time)

		  1 paæekl	 =	 4 lIrkg ;k 28 fnu (yxHkx)
		  1 lkSekl	 =	 30 fnu ;k 31 fnu Qjojh esa 28 ;k 29 fnu
		  1 yhi o"kZ	 =	 Qjojh esa 29 fnu] o"kZ esa 366 fnu

	cSjksehVj (Barometer)µok;qeaMyh; nkc dks ekius dk ;a= gSA 
blesa vyx-vyx æo] tSlsµty] ikjk ;k gok dk iz;ksx fd;k 
tkrk gSA lk/kkj.kr% ikjs dk iz;ksx vf/kd izpfyr gSA

izeq[k ekid ;U= vkSj muds vuqiz;ksx
(Major Measuring Instruments & Their Uses)

ekid ;a=
(Measuring

 Instruments)

vuqiz;ksx
(Uses)

vkWfM;ksehVj /ofu dh rhozrk ekius esaA

vksMksehVj okgu }kjk r; dh xbZ nwjhA

vYVhehVj Å¡pkbZ ekius esaA

vkWDlSuksehVj ikS/kksa dh o`f¼ ekius esaA

yDlehVj izdk'k dh ped ekius esaA

ySDVksehVj nw/k dk lkisf{kd ?kuRo ;k 'kq¼rk ekius esaA

gkbMªksehVj rjy inkFkks± dk lkisf{kd ?kuRo ekius esaA

gkbxzksehVj gok dh vkæZrk ekius esaA

eSuksehVj xSlksa dk nkc ekius esaA

xSYosuksehVj fo|qr /kkjk dh mifLFkfr tk¡pus esaA

vehVj fo|qr /kkjk ekius esaA

,uheksehVj ok;q xfr ekius esaA

oksYVehVj foHkokarj ekius esaA

lhLeksxzkQ Hkwdai dh rhozrk ekius esaA

FkekZehVj rki ekius esaA

ikbjksehVj mPp rki ekius esaA bls fofdj.k rkiekih Hkh dgrs 
gSaA 1500°C ls vf/kd rki ekius esa mi;ksx fd;k 
tkrk gSA

dSjsVehVj Lo.kZ dh 'kq¼rk ekius esaA
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ekid ;a=
(Measuring

 Instruments)

vuqiz;ksx
(Uses)

LVsFkksLdksi ân; dh /ofu lquus esaA

fLQXukseSuksehVj jDr pki ukius esaA

QSnksehVj leqæ dh xgjkbZ ukius esaA

VSdksehVj Revolutions Per Minute (RPM) ekius dk ;a=A

ikbjgsfy;ksehVj lkSj fofdj.k ekius esaA

vkfM;ksehVj /ofu dh rhozrk ekius dk ;a=

LisDVªksghfy;ksxzkQ lw;Z dh QksVksxzkQh dk midj.k

dfMZ;ksxzke ân; xfr ekiu gsrqA

ikWyhxzkQ >wB dk irk yxkus okyk ;a=A

cksyksehVj rkieku esa ifjorZu dh eki }kjk Å"eh; rFkk 
fo|qr pqEcdh; fofdj.k ekius esa mi;ksx fd;k 
tkrk gSA

XXII.	 [kxksyh; bdkbZ (Astronomical Unit-A.U.)
	 lw;Z vkSj i`Foh ds chp dh ek/; nwjh ^[kxksyh; bdkbZ* dgykrh 

gSA
		  1 A.U.	= 1.495 × 1011 ehVj

XXIII.	izdk'k o"kZ (Light Year)
	 ,d izdk'k o"kZ fuokZr esa izdk'k }kjk ,d o"kZ esa pyh x;h nwjh gSA

		  1 ly	= 9.46 × 1015 ehVj

XXIV.	ikjlsd (Parsec)
	 ;g nwjh ekius dh lcls cM+h bdkbZ gSA

		  1 ikjlsd	= 3.08 × 1016 ehVj

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

4. 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

egÙoiw.kZ HkkSfrd jkf'k;ksa osG foeh; lw=
(Dimensional Formula of Important Quantities)

jkf'k (Quantities)  fuxeu lw= (Derivation Formula) foeh; lw= (Dimensional Formula)

l {ks=Qy yEckbZ × pkSM+kbZ L × L = L2 ⇒ [Mº L2 Tº]

l vk;ru ya- × pkS- × Å- L × L × L = L3 ⇒ [Mº L3 Tº]

l vkisf{kd ?kuRo 
inkFkZ dk ?kuRo
ij ty dk ?kuRo4º C

M L

M L

3

3

/

/
= 1⇒ [Mº Lº Tº]

l pky nwjh@le; L/T = [Mº L1T–1]

l osx
foLFkkiu

le;kUrjky
L/T ⇒ [Mº L1 T–1]

l laosx (Momentum) æO;eku × osx M × L

T
 ⇒ [M1 L1 T–1]

l Roj.k osx ifjorZu
le;kUrjky

L T

T

/
 ⇒ [Mº L1 T–2]

l cy æO;eku × Roj.k M × LT–2 ⇒ [M1 L1 T–2]

l dk;Z (Work) cy × foLFkkiu [M LT–2] [L] = [M L2T–2]

l 'kfä (Power) ;k lkeF;Z
dk¸kZ
le;

[ ]

[ ]

ML T

T

2 2−
= [ML2 T–3]
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jkf'k (Quantities)  fuxeu lw= (Derivation Formula) foeh; lw= (Dimensional Formula)

l ?kuRo (Density)
nzO¸keku
vk¸kru

[ ]

[ ]

M

L3
= [ML–3T°]

l xfrt ÅtkZ (Kinetic Energy)
1

2  
(æO;eku) × (osx)2 [M] [LT–1]2 =[ML2T–2]

l xq#Roh; fLFkfrt ÅtkZ (Gravitational  
     Potential Energy)

æO;eku × xq#Roh; Roj.k × nwjh [M] [LT–2][L] = [ML2T–2]

l nkc (Pressure)
�

cy
{ks=Qy

[

[ ]

MLT ]

L

2

2

−
= [ML–1T–2]

l vkosx (Impulse) cy × le; [MLT–2] [T] = [MLT–1]

l cy vk?kw.kZ (Torque) cy × nwjh [MLT–2] [L] = [ML2 T–2]

l izfrcy (Stress)
cy

{ks=Qy

[ ]

[ ]

MLT

L

2

2

−
= [ML–1 T–2]

l foÏfr (Strain)
yEckbZ esa o`f¼

izkjfEHkd yEckbZ
[L]

[L]
= [Lº] vr% foÏfr dh dksbZ foek ugha gksrhA

l izR;kLFkrk xq.kkad 
izfrcy
foÏfr

[ML–1 T–2]

l i`"B ruko (Surface Tensions)
cy

yEckbZ
[ ]MLT

[L]

2−
 = [MT–2]

l xq#Rokd"kZ.k fu;rkad G (Gravitational  
     Constant)

cy nwjh
æO;eku æO;eku

×

×

2 [ ] [ ]

[ ] [ ]

MLT L

M M

− ×
×

2 2

[M–1 L3T–2]

l xq#Roh; {ks= dh rhozrk (Gravitational  
     Field Strength)

xq#Rokd"kZ.k cy
æO;eku

[

[ ]

MLT ]

M

2−
= [LT–2]

l xq#Roh; foHko (Gravitational Potential)
dk;Z

æO; eku
[ML T ]

M

22 −

[ ]
= [L2T–2]

l ¥Lizx dk cy&fu;rkad (Force-constant)
vkjksfir cy
yEckbZ esa o`f¼

[

[ ]

MLT ]

L

2−
= [MT–2]

l vko`fÙk (Frequency)
1

vkoÙkZdky
[T–1]

l dks.k (Angle) jsfM;u esa
pki

f«kT;k 
 arc

(radius)

( ) [L]

L[ ]
= [Lº] vr% dks.k dh dksbZ foek ugha gksrhA

l dks.kh; osx (Angular Velocity)
dks.k
le;

[L ]

T[ ]
= [T–1]

l dks.kh; Roj.k (Angular Acceleration)
dks.kh; osx

le;
[T ]

T

1−

[ ]
= [T–2]
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jkf'k (Quantities)  fuxeu lw= (Derivation Formula) foeh; lw= (Dimensional Formula)

l tM+Ro vk?kw.kZ (Moment of Inertia) æO;eku × (nwjh)2 [M] [L2] = [ML2]

l dks.kh; laosx (Angular Momentum) tM+Ro&vk?kw.kZ × dks.kh; osx [ML2] [T–1] = [ML2 T–1]

I.	 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 gS] 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)	 nwjh (Distance)—;g fdlh fuf'pr le;kofèk esa fdlh ¥iM  
}kjk r; fd;k x;k okLrfod iFk gksrk gSA

	 (ii)	 foLFkkiu (Displacement)—fdlh 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)	xfr (Speed)—fdlh 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

II.	xfr ds izdkj (Type of Motion)

	 ge xfr dks rhu çdkj ls oxhZÏr dj ldrs gSa vFkkZr~ oLrq }kjk fy, 
x, iFk ds vkèkkj ij] vofèk ds vkèkkj ij vkSj oLrq dh xfr ds 
vkèkkj ijA

	 (i)	 oLrq }kjk fy, x, iFk ds vkèkkj ij (Based on The Path 	
	 Taken By The Object)—
	 oLrq }kjk fy, x, iFk ds vkèkkj ij xfr dks fuEu çdkj ls 

oxhZÏr fd;k tk ldrk gS&
(A)	 js[kh; (Linear)—,d lhèkh js[kk esa pyuk] tSls fd dksbZ 

O;fä lhèks jkLrs ij py jgk gks ;k dksbZ oLrq eqä :i ls 
fxj jgh gksA

(B)	 oØjs[kh; (Curvilinearly)—vkxs c<+rs gq, fn'kk 
cnyuk] tSls fd ,d Qsadh gqbZ xsanA

(C)	 o`Ùkkdkj (Circular)—,d o`Ùk ds vuq:i xfr djuk 
tSls fd jLlh ls c¡èkk gqvk ?kwerk gqvk ,d iRFkjA

(D)	 ?kw.khZ (Rotation)—fdlh yêw dh Hkk¡fr fdlh ¥iM dk 
viuh èkqjh ds ifjr% ?kw.kZuA

(E)	 nksyu xfr (Oscillatory Motion)—,d fuf'pr le; 
varjky ds ckn isaMqye dh rjg viuh iwoZ fLFkfr esa okil 
vkukA fdlh yksyd }kjk ,d nksyu iwjk djus esa yxus 
okys le; dks mldk vkorZ dky dgrs gSaA

(F)	 ft+xt+Sx ;k vfu;fer xfr (Zigzagor Irregular 
Speed)—tSls eèkqeD[kh dh xfr ;k HkhM+&HkkM+ okyh xyh 
esa pyus okys yksxksa dh xfrA

	 (ii)	 vofèk ds vkèkkj ij (Depending on the Period)
	 vofèk ds vkèkkj ij xfr dks nks çdkjksa esa oxhZÏr fd;k tk 

ldrk gS&

(A)	 vkorZ xfr (Harmonic Motion)—leku le;kUrjkyksa 
esa nksgjkbZ tkus okyh xfr vkorZ xfr dgykrh gSA 
mnkgj.k&?kM+h dh ?kaVs dh lqbZ fnu esa nks pDdj yxkrh gS] 
mNyrh xsan ,d fuf'pr le; varjky ;k vofèk esa ,d 
fuf'pr la[;k esa mNyrh gSA lHkh nksyu xfr;k¡ vkorhZ 
gksrh gSa] ysfdu lHkh vkorZ xfr;k¡ nksyu ugha gksrh gSaA 
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mnkgj.k&i`Foh ds pkjksa vksj pUæek dk ifjØe.k vkorhZ 
gS ysfdu nksyu ughaA isaMqye dh vkorhZ xfr dk mi;ksx 
?kfM+;k¡ vkSj ?kfM+;k¡ cukus ds fy, fd;k x;k gSA

(B)	 xSj-vkorhZ xfr (Non-Harmonic Motion)—og xfr 
tks fu;fer varjky ds ckn iqu% nksgjkbZ ugha tkrh gS] xSj-
vkorhZ xfr dgykrh gSA

	 (iii)	pky ds vk/kkj ij (Depending on the Speed)

	 pky ds vkèkkj ij xfr dks nks çdkjksa esa oxhZÏr fd;k tk ldrk 
gS&

(A)	,dleku xfr (Uniform Motion)—og xfr ftlesa 
dksbZ oLrq ,d lhèkh js[kk esa pyrh gS vkSj mlds }kjk leku 
le; varjky esa leku nwjh r; djus ds dkj.k mldk osx 
ml js[kk ds lkFk fLFkj jgrk gS] ,dleku xfr dgykrh 
gSA mnkgj.kµ?kM+h dh lqb;ksa dh xfr] ?kw.kZu vkSj i`Foh dk 
ifjØe.kA

(B)	vleku xfr (Non-Uniform Motion)—fdlh oLrq 
dh xfr ftlesa oLrq fofHkUu pkyksa ls ;k=k djrh gS vkSj 
leku le;karjkyksa esa vyx-vyx nwfj;k¡ pyrh gSa] 
vleku xfr dgykrh gSA

     mnkgj.kµokgu dh xfr] yksyd dk nksyuA

ofuZ;j (Vernier Caliper)µbl lw{eekih ;a= ds }kjk fdlh oLrq 
dk ckgjh O;kl] van:uh O;kl o xgjkbZ rhuksa dks ekik tkrk gS] 
mls ofuZ;j dSyhij dgrs gSaA bl lw{eekih ;a= dk vkfo"dkj Ýkal 
ds oSKkfud iSjh ofuZ;j us fd;k FkkA ;g fufdy Øksfe;u LVhy ;k 
osusfM;e LVhy dk cuk;k tkrk gSA

ofuZ;j dSyhij vYirekad (Vernier Caliper least + count)
l	ehfVªd i¼fr esaµ0.02 feeh

l	fczfV'k i¼fr esaµ0.001 bap

ofuZ;j dSyhij }kjk tks U;wure eki yh tk ldrh gS] mls ofuZ;j 
dSyhij vYirekad dgrs gSaA

III.	 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.k (Example)—
	 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.k (Example)—

	 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

	 mnkgj.k (Example)—

	 cUnwd ls xksyh pykus okys dks ihNs dh vksj èkDdk yxuk rFkk 

nhokj ij Qsadh xbZ oLrq dk okil vkukA

5. dks.kh; laosx
(Angular Momemtum)

fdlh 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 

I.	 dks.kh; laosx laj{k.k dk fu;e (Low of Conservation of 
Angular Momentum)

	 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

II.	laosx laj{k.k dk fu;e (Law of Conservation of 
Momentum)

	 ß;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 tSV batu jSf[kd laosx ds laj{k.k ds fu;e ij dk;Z 

djrk gSA

6. cy
(Force)

cy] 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
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I.	 cy dk vkosx (Impluse of Force)
	 tc 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.k (Example)µæO;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 = 

dv

dt
=500 m/s

	 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 

II.	 ?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

III.	 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	 =	 mv

r

2

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

mnkgj.k (Example)µlw;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

IV.	 vidsUæh; cy (Centrifugal Force)

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

mnkgj.k (Example)— eFkkuh] 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

V.	 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.k (Example)—
(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

VI.	 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)

xq#Ro dsUæ (Centre of Gravity)

l 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

	 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

l pUnzek ij xq#Ro dk eku i`Foh dk 1/6 gksrk gSA
         

7. ?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 ÊO∏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



lkekU; foKku  |   135

l	 vkisf{kd ?kuRo (Relative Density)

t	 fdlh inkFkZ 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

t	 bldh dksbZ bdkbZ ugha gksrh gS D;ksafd ;g nks leku jkf'k;ksa dk 
vuqikr gSA

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

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

t	 ckny vkdk'k esa fuXu ?kuRo ds dkj.k gh rSjrs gSaA

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 fdxkz 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

8. 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;ueks ;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

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
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IV.	 fo|qr lsy (Electric Cell)
	 fo|qr lsy ,d ,slh ;qfDr gS ftlesa jklk;fud ÅtkZ dk :ikUrj.k 

fo|qr ÅtkZ esa gksrk gS rFkk ;g ifjiFk esa fo|qr /kkjk dk izokg 
yxkrkj cuk;s j[kus ds fy, fo|qr okgd cy mRiUu djrk gSA lsy 
eq[;r% nks izdkj ds gksrs gSaA

	 (i) izkFkfed lsy] (ii) f}rh;d lsy

(i)	 izkFkfed lsy (Primay Cell)µ,sls lsy ftudk mi;ksx djus 
ds ckn muesa mifLFkr fo|qr jklk;fud rRo jklk;fud fØ;k 
ds ckn nksckjk dk;Z ds ;ksX; ugha jgrs gSaA

(ii) 	 f}rh;d lsy (Secondary Cell)µ,sls lsy ftUgsa mi;ksx 
djus ds ckn iqu% vkosf'kr dj ckj&ckj dk;Z esa fy;k tk 
lds f}rh;d lsy dgykrs gSaA fo|qr lsy esa yhfFk;e] lhlk] 
dSMfe;e vkfn dk bLrseky fd;k tkrk gSA

9. 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  

VI.	 dSiyj dk fu;e (Kaplar’s Law)
dSiyj us [kxksyh; izs{k.kksa osG vkèkkj ij xzgksa dh xfr osG ckjs esa 
fuEufyf[kr rhu fu;e izfrikfnr fd;sA ;Fkkµ

(i)	 izR;sd xzg lw;Z osG pkjksa vksj ,d nh?kZ o`Ùkkdkj d{kk (Elliptical 
Orbit) esa ifjØe.k (Revolution) djrk gS ftlosG ,d Qksdl 
ij lw;Z gksrk gSA

(ii)	 izR;sd xzg dh {ks=h; pky fu;r jgrh gS vFkkZr~ lw;Z ls xzg dks 
feykus okyh js[kk cjkcj le; esa cjkcj {ks=Qy r; (Sweep) 
djrh gSA

(iii)	fdlh xzg osG ifjØe.k dky (T) dk oxZ ml xzg dh lw;Z ls 

vkSlr nwjh (r) osG ?ku (cube) osG vuqØekuqikrh gksrk gSA 

vFkkZr~ T2 ∝ r3 vFkkZr~ lw;Z ls vfèkd nwj osG xzgksa dk ifjØe.k 

dky Hkh vfèkd gksrk gSA

10. 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
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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 
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.	 Iykou'khyrk dk fu;e (Law of Flotation)
	 ;fn fdlh æo esa Mwck gqvk fiaM lkE;koLFkk esa rks ml ij nks cy 

dk;Z djrs gSaA

(i)	 fiaM dk Hkkj (w) blds xq#Rokd"kZ.k dsaæ ij yacor uhps dh 
vksj dk;Z djrk gSA

(ii)	 mRIykodrk (F) mRIykodrk ds dsaæ esa Å/okZ/kj Åij dh vksj 
dk;Z djrh gSA

VII.	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

VIII.	 ,oksxkMªks dk fu;e (Avogadro's Law)
	 bl fu;e ds vuqlkj leku rki o nkc ij ;fn fdUgha xSlksa dk 

leku vk;ru fy;k tk;s rks ml leku fuf'pr vk;ru dh xSl 
ds v.kqvksa dh la[;k lHkh ds fy, lekIr gksrh gSA

IX.	 vkWUdksfVd ncko (Oncotic Pressure)
	 vkWUdksfVd ncko ;k dksykbM vkWLeksfVd&izs'kj] jDr okfgdkvksa ds 

IykTek (jDr@rjy) esa izksVhu] fo'ks"k :i ls ,YC;wfeu }kjk izsfjr 
vklekfVd ncko dk ,d :i gs] tks ikuh ds v.kqvksa dks foLFkkfir 
djrk gS] bl izdkj ikuh ds v.kqvksa ds lkFk ,d lkIks{k ikuh ds 
v.kq dh deh iSnk djrk gSA

	 ncko ds dqN nSfud thou vuqiz;ksxµnSfud thou esa ncko ds 
dqN egRoiw.kZ vuqiz;ksx gSa tSlsµ

(i)	 VSªDVjksa esa de ncko iSnk djus ds fy, pkSM+s Vk;j gksrs gSa] 
rkfd rqyukRed :i ls os uje tehu esa u /k¡l tk,¡A

(ii)	 cSx vkfn ds gSaMy dks pkSM+k fd;k tkrk gS rkfd gkFkksa ij 
de ncko iM+sA

(iii)	 bekjrksa dh uhao pkSM+h dh tkrh gS] rkfd tehu ij de 
ncko iM+sA

(iv)	 dkVus ds vkStkjksa esa uqdhys fdukjs gksrs gSa rkfd de {ks=Qy 
ds dkj.k vf/kd ncko Mkyk tk ldsA

11. 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 



138   |   

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

12. ljy vkorZ xfr 
(Simple Harmonic Motion)

I.	 vkorZ xfr (Periodic Motion)
fdlh fuf'pr le;kUrjky (Time interval) esa dksbZ fi.M ;fn 
viuh xfr dks ckj&ckj nksgjkrk gS rks ,slh xfr dks vkorZ xfr 
dgrs gaSA

II.		 nksyu xfr (Oscillatory Motion)
;fn dksbZ fi.M ,d fuf'pr fcUnq osG bèkj&mèkj vkorZ xfr 
djrk gS rks ,slh xfr dks dEiu ;k nksyu xfr (Oscillatory 
motion) dgrs gSaA

III.	 ljy vkorZ xfr (Simple Harmonic Motion)
;fn fdlh dEiu xfr djrs fi.M dk Roj.k (Acceleration), 
foLFkkiu (Displacement) dk lekuqikrh gks rFkk lnSo ekè; fcUnq 
(Mid point) dh vksj fu£n"V gks rks ,slh xfr dks ljy vkorZ xfr 
(Simple harmonic motion) dgrs gSaA

IV.		 ljy yksyd osG vkorZ dky osG eku esa ifjorZu (Changes in 
the Periodic Time of Pendulum)
l	 vkorZdky dk eku xehZ osG fnuksa esa  % c<+ tkrk gS

l	 vkorZdky dk eku tkMs+ osG fnuksa esa % ?kV tkrk gS

l	 vkorZdky dk eku Å¡pkbZ esa tkus ij % c<+ tkrk gS (g ?kVrk gS)

l	 vkorZdky dk eku xgjkbZ esa tkus ij % c<+ tkrk gS (g ?kVrk gS)

l	 vkorZdky dk eku ìFoh osG osGUæ ij % vuUr gks tkrk gS (g = 0)
l	 vkorZdky dk eku fdlh mixzg osG vUnj % vuUr gks tkrk gS 

(g = 0)

V.	 vko`fÙk (Frequency)
nksyu djus okys fi.M }kjk ,d lsd.M esa fd;s x;s daiuksa dh la[;k 
mldh vko`fÙk dgykrh gSA bldk SI ek=d gV~Zt (Hz) gSA 

vko`fÙk (n)  = 1/T tgk¡ T = vkorZ dky

VI.	 vk;ke (Amplitude)
ljy yksyd dk viuh ekè; fLFkfr osG ,d vksj vfèkdre 
foLFkkiu vk;ke dgykrk gSA yksyd dk vkorZdky vk;ke ij 
fuHkZj ugha djrkA

VII.	mÙkksyd (Lever)
;g ,d lh/kh ;k Vs<+h] n`<+ NM+ gksrh gS] tks fdlh fuf'pr fcUnq ds 
pkjksa vksj LorU=rkiwoZd ?kwe ldrh gSA

mÙkksyd ds rhu eq[; fcUnq gksrs gSaµ

(i)	 vkyEc (Fulcrum)µvkyEc og fuf'pr fcUnq gS] ftlds pkjksa 
vksj mÙkksyd dh NM+ ?kwe ldrh gSA bls P ls n'kkZ;k tkrk gSA

(ii)	 vk;kl (Effort)µmÙkksyd ds NM+ ls ftl fcUnq ij cy 
yxk;k tkrk gS] vk;kl dgykrk gSA bls E ls lwfpr djrs gSaA

(iii)	Hkkj (Load)µmÙkksyd ds NM+ }kjk tks cks> mBk;k tkrk gS] 
Hkkj dgykrk gSA bls W ls lwfpr fd;k tkrk gSA

mÙkksyd ds izdkj (Types of Lever)—;s rhu izdkj ds gksrs gSaµ

(i)	 izFke oxZ ds mÙkksyd (First Class Lever)—bl izdkj ds 
mÙkksyd esa vkyEc (F), vk;kl (E) rFkk Hkkj (W) ds chp 
fLFkr gksrk gSA mnkgj.k] dSaph] lUMklh] >wyk] gSUM iEiA

(ii)	 f}rh; oxZ ds mÙkksyd (Lever of Second Class)—buesa 
Hkkj (W), vkyEc (F) ,oa vk;kl (E) ds chp gksrk gSA

	 mnkgj.kµuhacw fupksM+us dh e'khu] ljkSrk] Oghy cSjks vkfnA

(iii)	r`rh; oxZ ds mÙkksyd (Lever of Third Class)—buesa 
vk;kl (E), vkyEc (F) ,oa Hkkj (W) ds chp gksrk gSA

	 mnkgj.k (Example)—gy] fpeVk] euq"; dk gkFk vkfnA

	 ljy e'khu (Simple Machine)µljy e'khu ,d ,slh 
;qfDr gksrh gS] tks fdlh lqfo/kktud fcUnq ij ,d cy yxkdj 
fdlh fn'kk vFkok dk;Z dks lEiUu djrh gSA

	 mnkgj.k (Example)—mÙkksyd] f?kjuh] tSd vkfnA

13. 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 gS] 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

I.	 èofu rjax dh fuEu fo'ks"krk,¡ gksrh gSa (Sound Waves Has 
The Following Characteristics)—
(i)	 ijkorZu (Reflection)
(ii)	 izfrèofu (Echo)
(iii)	 viorZu (Refraction)
(iv)	 vuqukn (Resonance)
(v)	 foorZu (Diffraction)
(vi)	 rkjRo (Pitch)
(vii)	 xq.krk (Quality)
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l	 /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 dgykrk gSA

/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

II.	 /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 vfHkghr 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

III.	 rjax xfr (Wave Motion)
l rjax ,d fo{kksHk (Disturbance) gS] 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

IV.	 /ofu ls lacaf/kr egRoiw.kZ 'kCn (Important words Related 
to Sound)
(i)	 vk;ke (Amplitude)—yksyd dks nksyu xfr nsukA yksyd 

dh ewy fLFkfr A vkSj pje fLFkfr B ;k C ds chp dh vfèkdre 
nwjh dks nksyu dk vk;ke dgk tkrk gSA vkÏfr esa] AB ;k AC 
nksyu dk vk;ke gSA ;g ,d daiu d.k (xsan) dk viuh ekè; 
fLFkfr ls vfèkdre foLFkkiu gS vkSj bls ‘A’ }kjk n'kkZ;k tkrk 
gSA vk;ke dh bdkbZ ^ehVj* (m) gSA

C B

A vk;ke

yksyd

(ii)	 çcyrk (Loudness)—èofu dh çcyrk èofu mRiUu djus 
okys daiu ds vk;ke ds oxZ ds lekuqikrh gksrh gSA blfy,] tc 
daiu dk vk;ke cM+k gksrk gS] rks mRiUu èofu dh çcyrk Hkh 
vfèkd gksrh gS vkSj vk;ke de gksrk gS rks èofu dh çcyrk Hkh 
de gksrh gSA bldks Msflcy (dB) uked bdkbZ esa O;Dr fd;k 
tkrk gSA fuEufyf[kr rkfydk esa fofHkUu lzksrksa ls vkus okyh 
èofu dh çcyrk dks çnf'kZr fd;k x;k gSµ

lkekU; 'okl------------------------- 10 Mhch

uje QqlQqlkgV (5 eh ij)----- 30 Mhch

lkekU; ckrphr---------------------- 60 Mhch

O;Lr ;krk;kr------------------------ 70 Mhch

vkSlr dkj[kkuk----------------------- 80 Mhch
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	 Kkr gks fd 80 Mhch ls Åij dk 'kksj 'kkjhfjd :i ls gkfudkjd 
gks tkrk gSA

(iii)	vko`fÙk (Frequency)—,d daiu fudk; }kjk ,d lsdaM esa 
iwjs fd, x, nksyuksa dh dqy la[;k dks vko`fÙk ds :i esa tkuk 
tkrk gSA ;g è;ku j[kuk egRoiw.kZ gS fd vko`fÙk dks gVZ~t (gV~Zt) 
esa O;ä fd;k tkrk gSA vko`fÙk] èofu dh rh{.krk ;k fip dks 
fuèkkZfjr djrh gSA ;fn daiu dh vko`fÙk vfèkd gksrh gS rks ge 
dgrs gSa fd èofu rh{.k gS vkSj bldh fip vfèkd gSA 'ksj dh 
ngkM+ esa çcyrk vfèkd ysfdu de fip gksrh gS] tcfd ePNj 
dh fHkufHkukgV esa fip vfèkd vkSj çcyrk de gksrh gSA ;fn 
daiu dh vko`fÙk de gS] rks ge dgrs gSa fd èofu dh fip de 
gksrh gSA

vko`fÙk (f) = 1/vkorZ dky (T)
(iv)	vkorZ dky (Periodic Time)—,d nksyu dks iwjk djus ds 

fy, ,d fiaM }kjk fy;k x;k le; ml fiaM ds vkorZ dky 
ds :i esa tkuk tkrk gSA isaMqye ds lUnHkZ esa tc isaMqye ekè; 
fLFkfr A ls B vkSj C vkSj fQj A rd pyrk gS rks ,d nksyu 
iwjk gks tkrk gSA

(v)	 rjaxnS/;Z (Wavelength)—;g nks Øekxr d.kksa ds chp dh 
nwjh gS] tks daiu ds ,d gh pj.k esa gSaA bls xzhd v{kj *l* ls 
fu:fir fd;k tkrk gSA rjaxnSè;Z dk ek=d ehVj (m) gksrk 
gSA uhps nh xbZ vkÏfr esa] rjax ds mPpre fcanq dks 'kh"kZ vkSj 
fuEure fcanq dks xrZ dgk tkrk gSA

�

t

�
(vi)	xfr (Speed)—èofu dh xfr ;k osx èofu }kjk ,d lsdaM esa 

r; dh xbZ nwjh gSA bls *v* ls n'kkZ;k tkrk gSA bls O;atd] v = 
nl }kjk n'kkZ;k tkrk gS] tgk¡ ‘n’ vko`fÙk gS vkSj *l* rjaxnS/;Z 
gSA

	 (vii)	xq.koÙkk (Quality)—èofu dh xq.koÙkk gesa nks èofu;ksa ds chp 
varj djus esa enn djrh gSA fofHkUu ok|;a=ksa vkSj xk;dksa dh 
èofu;ksa dks mudh xq.koÙkk ls igpkuk tk ldrk gSA

V.	 ,d ekè;e esa èofu dh pky (Speed of Sound in a Medium)
l	 tc dksbZ fiaM daiu djrk gS] rks daiu djus okys fiaM ds 

laidZ okys ekè;e ds d.k lcls igys viuh larqyu fLFkfr ls 
foLFkkfir gksrs gSaA blds ckn ;g vklUu d.kksa ij cy yxkrk 
gSA ;g çfØ;k ekè;e esa rc rd pyrh jgrh gS tc rd èofu 
O;fä ds dku rd ugha igqap tkrhA

l	 bls le>us ds fy, vkb, ge ,d daiu Vîwfuax QksdZ ij fopkj 
djsaA tc ,d daiu Vîwfuax dk¡Vk vkxs c<+rk gS] rks ;g vius 
lkeus gok dks èkDdk nsrk gS vkSj laihfMr djrk gS] ftlls mPp 
ncko dk {ks= curk gSA tSlk fd fp= esa fn[kk;k x;k gS] bl 
{ks= dks laihM+u (C) dgk tkrk gSA tc ;g ihNs dh vksj tkrk 
gS] rks ;g de ncko dk {ks= cukrk gS ftls fojyu (R) dgk 

tkrk gSA ;s laihMu vkSj fojyu èofu rjax mRiUu djrs gSa] tks 
ekè;e ls QSyrh gSA

laihMu

fojyu

TINES

TUNING
FORK

	v;kaf=d rjax ;k fo|qr pqEcdh; rjax (Non-Mechanical Or 
Electromagnetic Waves)
oSlh rjaxsa ftlosG lapj.k osG fy, fdlh ekè;e dh vko';drk ugha gksrh 
gS] vFkkZr~ rjaxsa fuokZr esa Hkh lapfjr gks ldrh gSa] mUgsa fo|qr pqEcdh; 
;k v;kaf=d rjax dgrs gSaA lHkh fo|qr pqEcdh; rjaxsa ,d gh pky ls 
pyrh gSa] tks izdk'k dh pky osG cjkcj gksrh gSA

l	tSlsµizdk'k rjaxsa] jsfM;ks rjaxsa] xkek fdj.ksa] vojDr fdj.ksa 
(Infrared rays) rFkk ,Dl&fdj.ksa (X-rays) vkfnA

l	fo|qr pqEcdh; rjaxksa esa fo|qr {ks= rFkk pqEcdh; {ks= ijLij 
yEcor~ ryksa esa dEiUu djrs gSa rFkk fuokZr esa izdk'k dh pky ls 
vkxs c<+rs tkrs gSaA

l	fo|qr pqEcdh; rjaxksa dk rjaxnSè;Z ifjlj 10–14 eh- ls ysdj 104 
ehVj rd gksrk gSA

VI.	rjax dh fo'ks"krk,¡ (Properties 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 
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
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(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

14. fo|qr pqEcdh; rjaxsa
 (Electromagnetic Waves)

os 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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fo|qr pqEcdh; rjaxsa

fo|qr pqEcdh; rjaxksa dk laf{kIr fooj.k
(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 eg k foLQk s V  ftll s 
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 
bysdVªkWuks a 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 QksVksxzkfQd 
djus esa rFkk jksfx;ksa dh ¥ldkbZ djus esa iz;qDr 
Vsyhfotu ds nwjLFk fu;a=.k esaA

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 ifjiFkks a 
}kjk

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

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

ekdksZuh 

(1895)
100km ls 

10000km rd
nksfyr fo|qr ifjiFkks a  
}kjkA

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

15. 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

(i)		 twy dk fu;e (Joule's Law)—twy 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

(ii)		 twy dk izFke fu;e (twy Å"eu) (Joule's First Law)—
;g fu;e fdlh pkyd ls gksdj cgus okyh /kkjk rFkk mlls 
ml pkyd esa mRiUu Å"ek dk ijLij laca/k crkrh gSA

(iii)		 twy dk f}rh; fu;e (Joule's Second Law)—;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

(i)		 Økafrd rki (Critical Tamperature)—Økafrd 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)
(ii)		 xyukad (Melting Point)—fdlh 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

(iii)		 DoFkukad (Boiling Point)—fdlh 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

(iv)		 ty dk vlkekU; izlkj (Abnormal Expansion of 
Water)—lHkh 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

(v)		 ok"ihdj.k (Evaporation)—fdlh 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 xzg.k 
gksrh 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

(vi)		 Å/oZikru (Sublimation)—dqN 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
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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

(i)	 xyu dh xqIr Å"ek (Latent Heat of Fusion)µ,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

(ii)	ok"iu dh xqIr Å"ek (Latent Heat of Vaporisation)
µæo osG ,dkad æO;eku dks ok"i esa cnyus osG fy, vko';d 
Å"ek ok"iu dh xqIr Å"ek dgykrh gSA

V.	 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

VI.	 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

pkyu

(Conduction)
laogu

(Convection)
fofdj.k

(Radiation)

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 (thermos 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

VII.	fdjpkWQ dk fu;e (Kirchhoff’s Law)
bl fu;e osG vuqlkj vPNs vo'kks"kd vPNs mRltZu gksrs gSaA

VIII. LVhQu dk fu;e (Stenfan’s Law)
fdlh Ïf".kdk osG ,dkad i`"Bh; {ks=Qy ls izfr lsd.M mRl£tr 
fofdj.k ÅtkZ mlosG ije rki osG prqFkZ ?kkr osG vuqØekuqikrh gksrh 
gSA

E ∝ T4 ;k E = s T4

tgk¡ s LVhQu fu;rkad gSA

IX.	 Å"ekxfrdh osG fu;e (Law of Thermodynamics)

(i)	 izFke fu;eµbl fu;e ds vuqlkj ,d ;kfU=d fØ;k esa 
mRiUu Å"ek fdlh fd;s x;s dk;Z osG lekuqikrh gksrh gS] 
Å"ekxfrdh dk izFke fu;e ÅtkZ laj{k.k dks n'kkZrk gSA

(ii)	 f}rh; fu;eµbl fu;e osG vuqlkj mRiUu Å"ek osG lEiw.kZ  
Hkkx dks ;kaf=d dk;Z esa cnyuk lEHko ugha gS] ijUrq blds ,d 
fuf'pr Hkkx dks dk;Z eas cnyk tk ldrk gSA

X.	 rkiekih (Thermometer)
ftl ;a= esa rki dks ekius ds fy, iSekuk (Scale) iz;qDr gksrk gS 
rkiekih dgykrk gS] vFkkZr~ og ;U= tks fdlh oLrq dk rki ekirk 
gS] rkiekih dgykrk gSA inkFkZ ds fofHkUu HkkSfrd xq.kksa esa rki ds lkFk 
ifjorZu gksrk gS vr% rkiekih cukus gsrq inkFkZ ds fdlh ,sls xq.k dk 
iz;ksx fd;k tkrk gS tks rki (temperature) ij fuHkZj djrk gks_ 
tSlsµrki ds lkFk fdlh nzo ;k xSl ds vk;ru esa ifjorZu] rki ds 
lkFk fo|qr izfrjks/ku (Resistance) esa ifjorZu vkfnA
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(i)	 æo rkiekih (Liquid Thermometer)—nzo rkiekih esa 
dk¡p dh ds'kuyh esa nzo (,YdksgkWy ;k ikjk) LrEHk dh yEckbZ] 
rkieku ekiu ds fy, iz;qDr gksrh gSA

(ii)	ikjk rkiekih@Dyhfudy@MkWDVjh rkiekih (Mercury 
Thermometer)—ekuo 'kjhj ds rkiekiu dks ekius gsrq 
ikjk rkiekih dk iz;ksx fd;k tkrk gSA ikjk rkiekih esa U;wure 
fcUnq 95°F (35°C) rFkk mPpre fcUnq 110°F (43°C) gksrk 
gS vFkkZr~ ;g rkiekih 95°F ls 110°F ds chp dk;Z djrk gSA

	 æo rkiekih ;k ikjk rkiekih esa ^Å"eh; izlkj* ds xq.k dk 
iz;ksx fd;k tkrk gS vFkkZr rki c<+us ds lkFk vk;ru c<+rk 
gSA

(iii)	fLFkj vk;ru xSl rkiekih (Constant Volume Hydrogen 
Gas Thermometer)—fLFkj vk;ru gkbMªkstu xSl 
rkiekih dks izekf.kd xSl rkiekih ekuk tkrk gSA

	 rkieku esa ifjorZu djus ij fLFkj vk;ru ij gkbMªkstu 
xSl ds nkc (Pressure) esa ifjorZu gks tkrk gS] ;gh xq.k bl 
rkiekih dk fl¼kUr gSA

(iv)	gkbMªkstu xSl rkiekih ls (Hydrogen Gas Thermo-
meter)—200°C ls 500°C rd ds rki ukis tk ldrs gSaA

	 mPp rki (High temperature) ij gkbMªkstu folj.k 
(Diffusion) ds }kjk ckgj fudyus yxrh gSA vr% 500°C 
ls vf/kd rki ekiu ds fy, (1500°C rd) ukbVªkstu xSl 
dk mi;ksx fd;k tkrk gSA –200°C ls uhps (–268°C rd) ds 
rki ekius gsrq gkbMªkstu ds LFkku ij ghfy;e xSl dk mi;ksx 
fd;k tkrk gSA

(v)	IysfVue izfrjks/k rkiekih (Platinum Resistance 
Thermometer)—bl rkiekih esa rki ifjorZu ds lkFk 
HkkSfrd xq.k izfrjks/k (Resistance) esa ifjorZu dk mi;ksx 
fd;k tkrk gSA

	 bl rkiekih ds }kjk –1200°C rd ds rki ekis tk ldrs gSaA

(vi)	rki ;qXe rkiekih (Thermocouple Thermometer)—
;g rkiekih ^lhcsd izHkko* (Seeback Effect) ij vk/kkfjr 
gSA 

		  lhcsd izHkkoµtc nks fHkUu&fHkUu /kkrq ;qXe (,saVheuh o 
foLeFk ;k rk¡ck o yksgk) ds rkjksa dks tksM+dj ,d cUn 
ifjiFk cukrs gSa rFkk nksuksa laf/k;ksa dks fHkUu&fHkUu rki ij 
j[krs gSa rks ifjiFk esa ,d fo|qr okgd cy mRiUu gks tkrk 
gS ftlls ifjiFk esa èkkjk cgus yxrh gS] bls ^rki fo|qr 
èkkjk* dgrs gSa rFkk ;g izHkko lhcsd izHkko dgykrk gSA

		  bl rkiekih ds }kjk fHkUu&fHkUu /kkrq ;qXeksa dk iz;ksx djds 
–200°C ls 1600°C rd ds rki ekis tk ldrs gSaA

(vii)	izdkf'kd mÙkkiekih (Optical Pyrometer)—blds }kjk 
vR;f/kd mPp rkieku ekis tkrs gSaA

		 ;g mRrkiekih ^fou ds fofdj.k lEcU/kh foLFkkiu fu;e* 
(Wein's Displacement Law) ij vk/kkfjr gS vFkkZr~ fdlh 

rIr oLrq (Hot Body) ls mRlftZr fofdj.k dh rjaxnS/;Z nm 
rFkk oLrq ds ije rki (T) dk xq.kuQy lnSo fu;r jgrk gSA

lm × T = fu;rkad
	 bl rkiekih ds }kjk 800°C ls 2700°C rd ds rki ekis tk 

ldrs gSaA rki ekiu ds iSekus dgk tkrk gSA

16. 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 pUnzek gesa ijkofrZr izdk'k ds dkj.k fn[kkbZ nsrk gSA

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 

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 
(v) vifjofrZr jgrh gSA blfy,] 

				    µ	 = v
c  

				  
	 = 

 

λ
λ

(vacuum)

(medium)

×
×

v

v

					   
= 

λ
λ

vacuum

medium

		  (B)	 lkis{k viorZukad (Relative Refractive Index)
			   ek/;e 2 dk ek/;e 1 ds lkis{k viorZukad] izdk'k dh 

ek/;e 1 eas pky (v1) rFkk izdk'k dh ek/;e 2 eas pky (v2) 
dk vuqikr gS vkSj bls 1µ2 }kjk iznf'kZr fd;k tkrk gSA
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			   bl izdkj]

				  
1µ2	 = 

v

v
1

2
 = 

λ
λ

1

2
 =

 

µ
µ

2

1

			   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 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 gSa rFkk C 
ls izn£'kr djrs gSaA vr% ØkfUrd dks.k C l?ku ekè;e esa cuk og 
vkiru dks.k gS ftlosG fy, fojy ekè;e dk viorZu dks.k 90° gksrk 
gSA

l	 iw.kZ vkUrfjd ijkorZu osG dkj.k ghjk pednkj fn[kkbZ nsrk  
gSA

l	 x£e;ksa osG ekSle esa jsfxLrku esa èx ejhfpdk (Mirage) dk 
dkj.k Hkh iw.kZ vkUrfjd ijkorZu gSA

l	 vkWfIVdy Qkbcj Hkh iw.kZ vkUrfjd ijkorZu fl¼kUr ij dk;Z 
djrk gSA

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.	 izdk'k fo|qr izHkko (Photoelectric Effect) 
	 tc fdlh /kkrq dh lrg ij fo|qr pqEcdh; fofdj.k (Electro 

Magnetic Radiation) tSlsµx-fdj.k] ijkcSaxuh fdj.k] n`'; 
izdk'k iM+rh gS rks mldh lrg ls bysDVªkWu fudyus yxrs gSa 
ljy 'kCnksa esa ;gh izdk'k fo|qr izHkko (Photoelectric Effect) 
gSA bl fØ;k ls tks bysDVªkWu fudyrs gSa mls izdk'k bysDVªkWu 
(Photoelectron) dgrs gSaA n`'; izdk'k dk mi;ksx dsoy {kkjh; 
/kkrq ij gh ;g izHkko fn[kkrk gS tcfd X-fdj.k dk tc mi;ksx 
fd;k tkrk gS rks yxHkx lHkh èkkrq,¡ izdk'k fo|qr izHkko fn[kkrh gSaA 
vkbZLVhu dks izdk'k fo|qr izHkko (Photoelectric Effect) ds fy, 
uksosy iqjLdkj iznku fd;k x;k FkkA E =mc2 lehdj.k vkbaLVhu 
}kjk gh fn;k x;k FkkA 

VII.	 izdk'k dk /kzqo.k (Polarisation of light) 
	 tc dksbZ izdk'k fdj.k fdlh Vwjesayhu uked fØLVy ij Mkyh 

tkrh gS rks izdk'k fdj.k ds ogh daiu fØLVy ls ikj gksrs gSa tks 
fØLVy dh v{k ds lekUrj gksrs gSas] 'ks"k daiu fØLVy }kjk jksd 
fy;s tkrs gSa bl ?kVuk dk izdk'k dk /kzqo.k (Polarisation of 
Light) dgrs gSaA izdk'k dh vuqizLFk izÏfr dks /kzqohdj.k ds }kjk 
loksZÙke :i ls le>k tk ldrk gSA

VIII.	 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 (i) lery (ii) 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 dh tkrh 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 esa] lpZykbVksa esaA
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(a) 	vory niZ.k ls cus izfrfcEc dh fLFkfr izÏfr 

vkSj vkdkj (The Position, Nature and 
Size of the  Image formed by a Concave 
Mirror)

Øe 

la-
(S.

No.)

oLrq dh fLFkfr
(Position of 

Object)

izfrfcEc dh 

fLFkfr
(Position of 

Image)

izfrfcEc 

dh izÏfr
(Nature 

of 
Image)

izfrfcEc dk 

vkdkj
(Size of 
Image)

1. Qksdl vkSj /kqzo 
ds chp

niZ.k ds ihNs dkYifud] 
lh/kk

oLrq ls cM+k

2. Qksdl ij vuUr ij okLrfod] 
mYVk

oLrq ls cgqr 
cM+k

3. Qksdl vkSj 
oØrk dsUæ ds 
chp

oØrk dsUæ 
vkSj vuUr ds 
chp

okLrfod] 
mYVk

oLrq ls cM+k

4. oØrk dsUæ oØrk dsUæ ij okLrfod] 
mYVk

oLrq ds 
cjkcj

5. oØrk dsUæ vkSj 
vuUr ds chp

oØrk dsUæ 
vkSj Qksdl ds 
chp

okLrfod] 
mYVk

oLrq ls NksVk

6. vuUr ij Qksdl ij okLrfod] 
mYVk

oLrq ls cgqr 
NksVk

(B)	 mÙky niZ.k (Convex Mirror) % blosG èk¡ls gq, Hkkx ij 

dybZ dh tkrh gSA ;g ,d vko/kZd ysal gksrk gSA

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

mÙky niZ.k ls cus izfrfcEc dh fLFkfr izÏfr vkSj izdkj
(Nature and type of Image Formed by a Convex Mirror)

Øe 

la-
(S.

No.)

oLrq dh 

fLFkfr
(Position of 

Object)

izfrfcEc dh 

fLFkfr
(Position of 

Image)

izfrfcEc dh 

izÏfr
(Nature of 

Image)

izfrfcEc dk 

vkdkj
(Size of 
Image)

1. vuUr ij Qksdl ij dkYifud] 

lh/kk

oLrq ls cgqr 

NksVk

2. vuUr vkSj  

/kzqo ds chp

/kqzo vkSj 

Qksdl ds chp 

(niZ.k ds ihNs)

dkYifud] 

lh/kk

oLrq ls NksVk

IX.	 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 
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

vory ysal ds izfrfcEc dh lkj.kh (Images of Concave Lens)

oLrq dh fLFkfr

(Position of 
Object)

izfrfcEc dh 
fLFkfr

(Position of 
Image)

izfrfcEc dh 
izÏfr

(Nature of
Image)

izfrfcEc dk 
vkdkj

(Size of 
Image)

vuUr ij F ij dkYifud vkSj 
lh/kk

oLrq ls cgqr 
NksVk

vuUr rFkk ysal ds 
izdk'kh; dsUæ ds chp

F vkSj ysal ds 
chp

okLrfod vkSj 
lh/kk

oLrq ls NksVk

(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

mÙky ysal ds izfrfcEc dh lkj.kh
(Table of Images of  Convex Lens)

oLrq dh fLFkfr
(Position of 

Object)

izfrfcEc dh 

fLFkfr
(Position of 

Image)

izfrfcEc dh 

izÏfr
(Nature of 

Image)

izfrfcEc dk 

vkdkj
(Size of 
Image)

F' rFkk ysal ds 
izdk'kh; dsUæ 
ds chp

oLrq ds ihNs dkYifud vkSj 
lh/kk

oLrq ls cM+k

F' ij vuUr ij okLrfod vkSj 
mYVk

oLrq ls cgqr 
cM+k

F' rFkk 2F' ds 
chp

2F ds ijs okLrfod vkSj 
mYVk

oLrq ls cM+k

2F' ij 2F ij okLrfod vkSj 
mYVk

oLrq ds cjkcj

vuUr rFkk 2F 
ds chp

F vkSj 2F ds 
chp

okLrfod vkSj 
mYVk

oLrq ls NksVk

vuUr ij F ij okLrfod vkSj 
mYVk

oLrq ls cgqr 
NksVk
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X.	 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 vk¡[kksa ds van:uh 
fgLls dks nq?kZVukvksa ls cpk ldsA blds ikjn'khZ vxz Hkkx dks 
dfuZ;k dgrs gSaA

l	 dkWfuZ;k ds ihNs] ge ,d xgjs jax dh is'kh; lajpuk ikrs gSa ftls 
vkbfjl (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 vkbfjl us= dk og fgLlk gS 
tks us= dks viuk fof'k"V jax nsrk gSA ifjrkfjdk vk¡[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 vk¡[k ds lek;kstu dh 'kfä dgk tkrk gSA

l	 n`'; raf=dk vkSj jsfVuk ds tksM+ ij dksbZ laosnh dksf'kdk,¡ 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

n`f"ViVy

n`d raf=dk

dkpkHk æo

LoPN e.My

ifjrkfjdk

iqryh

ty æo

fØLVyh; ysal

i{kekfHk isf'k;k¡

(i)	 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

(ii)	 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

(iii)	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

(iv)	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

(v)	 n`f"VoS"kE; (Astigmatism)µ;g rc gksrk gS tc dkWfuZ;k 
xksykdkj ugha gksrk gSA blesa O;fDr {kSfrt vkSj Å/okZ/kj js[kkvksa 
dks ,d lkFk Li"V :i ls ns[kus esa vleFkZ gksrk gSA {kSfrt ;k 
yacor js[kk,¡ Li"V :i ls ns[kh tk ldrh gSaA bls csyukdkj 
(VkWfjd) ysal dk mi;ksx djds Bhd fd;k tk ldrk gSA

17. o.kZ (jax)
(Colour)

l	 çdk'k rjax ds :i esa ÅtkZ dk ,d :i gS tks gekjh vk¡[kksa ds jsfVuk 
dks mÙksftr djrk gSA

l	 n`'; eku çdk'k (lw;Z çdk'k) 400 nm ls 700 nm (1 nm = 10&9) 
ehVj rd dh fofHkUu rjax nS/;Z dh dbZ rjaxksa dk ,d LisDVªe gS] 
çR;sd rjax esa ,d fo'ks"k jax dk çfrfuf/kRo djus okyk ,d fuf'pr 
rjaxnS/;Z gksrk gSA

l	 n`'; çdk'k dk cSaM VIBGYOR gSA V & cSaxuh] I & bafMxks] B & 
uhyk] G & gjk] Y & ihyk] O & ukjaxh] R & yky

l	 cSaxuh jax dh rjaxnS/;Z de gksrh gS vkSj yky jax dh rjaxnS/;Z vfèkd 
gksrh gSA tc fo'ks"k rjaxnS/;Z (jax) dh ,d çdk'k fdj.k gekjh vk¡[k 
ds jsfVuk ls Vdjkrh gS] rks gekjk efLr"d ml fof'k"V jax dks le> 
ysrk gSA

l	 tc n`'; çdk'k ds lHkh jax ,d gh le; esa gekjh vk¡[k ds jsfVuk ls 
Vdjkrs gSa] rks gekjk efLr"d lQsn jax dk vuqHko djrk gSA blls 
irk pyrk gS fd lQsn jax okLro esa ,d jax fcYdqy ugha gSA ysfdu] 
;g n`'; çdk'k LisDVªe ds lHkh jaxksa dk la;kstu gSA nwljh vksj] 
dkyk jax] n`'; çdk'k dh vuqifLFkfr dks bafxr djrk gSA

l	 fçTe&,d fçTe ,d ikjn'khZ lkexzh ls cuh oLrq gS] tSls dkap ;k 
IykfLVd ftlesa de ls de nks likV lrg gksrh gSa tks ,d fuEu dks.k 
(90 fMxzh ls de) cukrh gSaA tc lQsn çdk'k ,d fçTe ls gksdj 
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xqtjrk gS tSlk fd fp= esa fn[kk;k x;k gS] rks fçTe ls baæèkuq"k ds 
jax fudyrs gSaA çdk'k ds vius vo;oh jaxksa esa foHkä gksus dh çfØ;k 
dks o.kZ fo{ksi.k dgrs gSaA

l	 jax dk la'ys"k.k çdk'k ds nks (;k) rhu vyx&vyx jaxksa ds fofHkUu 
vuqikrksa dks feykdj jax cukus dh fof/k gSA ;s fof'k"V jax yky] gjk 
vkSj uhyk gSa ftUgsa çkFkfed jax dgk tkrk gSA nks çkFkfed jaxksa ds 
leku vuqikr ,d f}rh;d jax cukrs gSaA eStsaVk] fl;ku vkSj ihys jax 
dks f}rh;d jax dgk tkrk gSA

R
O
Y
G
B
I
V

dvd yky

cSaxuh

A

B C

'osr izdk'k

,d dk¡p ds fizTe }kjk 'osr izdk'k dk fo{ksi.k

	 ,d mÙky ysal vke rkSj ij ml ij iM+us okys çdk'k dks ifjofrZr 
djrk gS (vanj dh vksj >qdrk gS)A blfy, bls vfHklkjh ysal dgrs 
gSaA nwljh vksj] ,d vory ysal çdk'k dks fopfyr djrk gS (ckgj 
dh vksj eqM+rk gS) vkSj bls vilkjh ysal dgk tkrk gSA

I.	 jaxksa ls lEcfU/kr egRoiw.kZ rF; (Important facts related to 
colours)

(i)	 jaxksa ls lacaf/kr egRoiw.kZ rF; (Important facts related to 
colours)—

		  l	tks oLrq,¡ lHkh jaxksa (rjaxnS/;ks±) dks ijkofrZr dj nsrs gSa]

mudk jax 'osr gksrk gSA

	 	 l	dkys jax dh oLrq og gS] tks ('osr izdk'k ds) lHkh jaxksa dk 

vo'kks"k.k dj ysrh gSA

	 	 l	jaxhu Vsyhfotu esa izkFkfed jaxksa RGB (R-yky] G-gjk] 
B-uhyk) dk iz;ksx fd;k tkrk gSA

	 	 l	fizafVax m|ksx esa iz;ksx vkus okys vusd jaxksa ds fy, CMYK 
dk iz;ksx fd;k tkrk gSA bldk vk'k; {Cyar Megenta, 
Yellow, Key (Black)} ls gSA

18. 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

l	fo|qr vkos'k dks dwyke uked bdkbZ esa ekik tkrk gSA dwyke 
dh ,d bdkbZ yxHkx 6.242 × 1018 çksVkWu ;k bysDVªkWuksa ds 
vkos'k ds cjkcj gksrh gSA fo|qr vkos'kksa dks lkekU;r% 'q'  v{kj 
ls fu:fir fd;k tkrk gSA

II.	 fo|qr /kkjk (Electric Current)

l	fo|qr vkos'kksa ds çokg ls fo|qr èkkjk dk fuekZ.k gksrk gSA

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

(i)	fo|qr /kkjk dh bdkbZ (Unit of Electricity)— fo|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)

(ii)	fo|qr èkkjk dk ekiu (Measurement of Electric 
Current)— fo|qr èkkjk dks ,ehVj uked midj.k dk mi;ksx 
djds ekik tkrk gSA ,d ,ehVj ds VfeZuyksa dks $ vkSj & fpÊ 
ls fpfÊr fd;k tkrk gSA ,d ,ehVj dks ,d lfdZV esa J`a[kyk esa 
tksM+k tkuk pkfg,A 

	 1 feyh,Eih;j (mA) = 10–3 ,Eih;j = 1/10000 ,Eih;j

	 1 ekbØks,fEi;j (mA) = 10–6 ,Eih;j = 1/1000000 ,Eih;j

l	 LED og midj.k gS ftldk mi;ksx fdlh fo|qr ifjiFk 
esa cgus okyh cgqr NksVh èkkjk dk irk yxkus ds fy, fd;k 
tk ldrk gSA

III.	 foHkokUrj (Voltage)
l	 fo|qr vkos'kksa dks ifjiFk ds vuqfn'k èkdsyus ds fy, ÅtkZ dh 

vko';drk gksrh gSA fo|qr vkos'k ges'kk mPp foHko okys fcUnq 
ls fuEu foHko okys fcUnq dh vksj çokfgr gksrk gSA ,d fo|qr 
èkkjk rHkh çokfgr gks ldrh gS tc dksbZ foHkokUrj (V) gksA

l	 ifjiFk esa fdUgha nks fcanqvksa ds chp foHkokUrj] ÅtkZ dh og ek=k 
gS tks fo|qr vkos'k dh ,d bdkbZ dks ,d fcanq ls nwljs fcanq rd 
ys tkus ds fy, vko';d gSA

l	 foHkokUrj dk SI ek=d oksYV (V) gSA nks fcanqvksa ds chp 

foHkokUrj dks oksYVehVj uked midj.k dk mi;ksx djds ekik 
tkrk gSA

IV.	 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
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l	 V ls I dk vuqikr ftruk vfèkd gksxk] çfrjksèk mruk gh vfèkd 
gksxkA

l	 fdlh rkj dh yEckbZ nks xquk gksus ij izfrjks/kdrk Hkh nks xquh gks 
tk,xhA

l	 ifjorZu'khy izfrjks/kµog ;qfDr tks u dsoy fo|qr èkkjk 
ds izokg dks izfrcaf/kr djs cfYd izokg dks fu;af=r djs] 
ifjorZu'khy izfrjks/kd dgykrk gSA

V.	 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

VI.	 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

VII.	 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

l	 fo|qr lsy esa ½.kkRed VfeZuy dks eksVh] NksVh js[kk (µ) ls 
O;Dr djrs gSaA

VIII.	lsy ds izdkj (Types of Cell)
l	 lsy nks çdkj ds gksrs gSaµ

(i)	 çkFkfed lsy (Primary Cell)—vkerkSj ij VkWpZ esa 
ç;qä gksus okyk 'kq"d lsy] çkFkfed lsy dk ,d mnkgj.k 
gSA budks bLrseky ds ckn fjpktZ ugha fd;k tk ldrk gSA 
mnkgj.kµljy oksYVh; lsy] Msfu;y lsy vkSj ysDykU'ks 
lsyA

(ii)	 f}rh;d lsy (Secondary Cell)—budk mi;ksx 
vkWVkseksckby vkSj tujsVj esa fd;k tkrk gSA muesa 
jklk;fud çfrfØ;k dks ifjofrZr fd;k tk ldrk gS vFkkZr~ 
mUgsa fjpktZ fd;k tk ldrk gSA yhfFk;e lhfyfUMªdy 
lsy] cVu lsy vkSj {kkjh; lsy blds vU; çdkj gSa tks 
mi;ksx esa gSaA f}rh;d lsy ds mnkgj.k lhlk lapk;d] 
,fMlu lapk;d vkSj fudsy&vk;ju lapk;d gSaA

IX.	 pkyd vkSj dqpkyd (Conductor and Insulator)
(i)	pkyd (Conductor)—;s os inkFkZ gSa ftuds ijek.kqvksa esa 

bysDVªkWu gksrs gSa tks f'kfFky :i ls c¡èks gksrs gSa vkSj inkFkZ ds 
ekè;e ls xfr djus ds fy, Lora= gksrs gSaA ,d inkFkZ tks ,d 
vPNk pkyd gS] ckgjh oksYVst ds vkjksfir gksus ij vkos'k 
(bysDVªkWu) ds çokg ds fy, cgqr de çfrjksèk nsrk gSA vkos'k 
dk ;g çokg (bysDVªkWu) gh fo|qr èkkjk dk fuekZ.k djrk gSA ,d 
vPNs pkyd esa mPp fo|qr pkydrk gksrh gS ;kuh ;g vklkuh 
ls fo|qr èkkjk dks vius ekè;e ls xqtjus nsrk gSA rk¡cs ds cus 
rkj fo|qr ds vPNs lqpkyd gksrs gSaA

(ii)	dqpkyd (Insulator)—os inkFkZ ftuesa i;kZIr *eqä bysDVªkWu* 
ugha gksrs gSa] os fo|qr ds lapkyu esa vPNs ugha gksrs gSa ;k ge 
dg ldrs gSa fd os fctyh ds *[kjkc pkyd* gksrs gSa vkSj mUgsa 
dqpkyd dgk tkrk gSA ;s lkefxz;k¡ vkerkSj ij yphys IykfLVd 
ls cuh gksrh gSaA

l	 vfèkdka'k èkkrq,¡ fo|qr dh lqpkyd gksrh gSa] tcfd vfèkdka'k 
vèkkrq,¡ fo|qr dh dqpkyd gksrh gSaA ydM+h] Ïf=e js'ks vkfnA

X.	 fo|qr /kkjk ds izHkko (Effect of Electrical Current)
(i)	 Å"eh; çHkko (Thermal effect)—tc fdlh rkj ls 

fo|qr èkkjk çokfgr gksrh gS rks fo|qr ÅtkZ] Å"ek esa 
ifjo£rr gks tkrh gSA rki midj.kksa esa] ghfVax ,yhesaV 
mPp xyukad okys inkFkZ ls cuk gksrk gSA ,sls inkFkZ dk 
,d mnkgj.k ukbØkse (fufdy] yksgk vkSj Øksfe;e dh 
feJ èkkrq) gSA fctyh ds cYc] xhtj] yksgs ds fMCcs vkSj 
be£lcy okWVj ghVj blh çHkko ij vkèkkfjr gSaA bu 
midj.kksa esa mPp çfrjksèk ds ghfVax dkWby gksrs gSaA fo|qr 
èkkjk ds dkj.k Å"ek mRiUu gksuk fo|qr ds Å"eh; çHkko 
ds :i esa tkuk tkrk gSA

(ii)	 pqacdh; çHkko (Magnetic effect)—tc fo|qr èkkjk 
fdlh rkj ls gksdj xqtjrh gS rks og pqEcd dh rjg 
O;ogkj djrh gSA ;g fo|qr èkkjk dk pqacdh; çHkko gSA gsal 
fØf'p;u vksLVsZM us bls lcls igys uksfVl fd;k FkkA tc 
fo|qr èkkjk çokfgr gksrh gS rks ,d dqaMyh ,d pqacd dh 
rjg O;ogkj djrh gSA tc fo|qr çokg dks can dj fn;k 
tkrk gS] rks dqaMy vkerkSj ij viuk pqacdRo [kks nsrk gSA 
,slh dqaMfy;ksa dks fo|qr pqEcd dgk tkrk gSA

(iii)	jklk;fud çHkko (Chemical effect)—jklk;fud 
vfHkfØ;k,¡ rc gksrh gSa] tc fo|qr fofHkUu laokgd æoksa ls 
gksdj xqtjrh gSA bls fctyh ds jklk;fud çHkko ds :i 
esa tkuk tkrk gSA

XI.	 ¶;wt (Fuse)
l	 bysfDVªd ¶;wt esa fljsfed ls cuh ckWMh gksrh gS vkSj ¶;wt ok;j 

dks tksM+us ds fy, nks ikWbaV gksrs gSaA tc Hkh rkj esa fo|qr djaV 
dk izokg {kerk ls vf/kd gksrk gS rks ¶;wt rkj fi?ky tkrk gSA 
;g l£dV dks rksM+rk gS vkSj eg¡xs midj.kksa vkSj rkjksa dks gksus 
okys uqdlku dks jksdus esa enn djrk gSA
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l	 bu fnuksa ¶+;wt ds LFkku ij fefu,pj l£dV czsdj (,elhch) dk 
vfèkd mi;ksx fd;k tk jgk gSA

l	 fo|qr ifjiFk dks fo;ksftr djus ds fy, fLop dk iz;ksx fd;k 
tkrk gSA

XII.	 fo|qr èkkfjrk (Electric Capacity)
	 fdlh pkyd dh èkkfjrk (C) pkyd dks fn;s x;s vkos'k (Q) rFkk 

mlosG dkj.k pkyd osG foHko esa gksus okys ifjorZu (V) dh fu"ifÙk 
dks dgrs gSaA

C = QV

	 èkkfjrk dk SI ek=d QSjkMs (F) gksrk gSA

XIII.	 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

XIV.	 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

XV.	 xSYosuksehVj (Galvanometer)
	 /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

XVI.	 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

XVII.	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

XVIII.	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

XIX.	 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

XX.	 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

	 bldk mi;ksx vk¡[k dh 'kY; fØ;k] ukfHkdh; lay;u] gksyksxzkQh 
lh- Mh- esa vk¡dM+ksa dh fjdkW²Mx] izdk'k rUrq }kjk nwjlapkj osG 
laosGrksa vkfn ij fd;k tkrk gSA

XXI.	 fo|qr eksVj (Electric Motor)
	 ;g ,d ,slk ;a= gS] tks fo|qr ÅtkZ dks ;kaf=d ÅtkZ esa cny 

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

XXII.	 ekbØksQksu (Microphone)
	 ;g èofu ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrk gSA ekbØksQksu 

fo|qr pqEcdh; izsj.k osG fl¼kUr ij vkèkkfjr gksrk gSA

XXIII.	 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

XXIV.	 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

XXV.	 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 
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

XXVI.	 '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

XXVII.	 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
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	 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

XXVIII.	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 

XXIX.	 ,- 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

XXX.	 ,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

XXXI.	 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

XXXII.	 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 lEcUèk (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

19. 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
(i)	 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

(ii)	 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

III.	 Hkw&pqEcdRo (Terrestial Magnetism)
	 ;fn fdlh pqEcd dks mlosG xq#Ro osGUæ ls ck¡èkdj bl rjg yVdk 

fn;k tk, fd og {kSfrt ry esa Lora= :i ls ?kwe losG] rks ge ns[krs 
gSa fd og lnSo mÙkj&nf{k.k fn'kk esa vkdkj Bgj tkrk gSA bldk 
dkj.k ;g gS fd gekjh i`Foh cMs+ pqEcd dh Hkk¡fr O;ogkj djrh gSA 
ekuks i`Foh osG osGUæ ij o`gn~ NM+ pqEcd j[kk gS] ftldk nf{k.kh 
èkqzo i`Foh osG HkkSxksfyd mÙkjh /kzqo dh vksj rFkk mÙkjh /kzqo i`Foh osG 
HkkSxksfyd nf{k.kh èkqzo dh vksj fLFkr gSA

l	 fdlh LFkku ij HkkSxksfyd ;kE;ksÙkj rFkk pqEcdh; ;kE;ksÙkj osG 
chp osG dks.k dks fnd~ikr dks.k dgrs gSaA fdlh LFkku ij i`Foh dk  
lEiw.kZ pqEcdh; {ks= {kSfrt ry osG lkFk ftruk dks.k cukrk 
gSA mls ml LFkku dk ueu dks.k  dgrs gSaA

l	 i`Foh osG èkqzoksa ij ueu dks.k dk eku 90° rFkk fo"kqor~ js[kk ij 
0° gksrk gSA

l	 i`Foh osG lEiw.kZ pqEcdh; {ks= dk {kSfrt ?kVd (H) vyx&vyx 
LFkkuksa ij vyx&vyx gksrk gS] ijUrq bldk eku yxHkx 0.4 
xkWl ;k 0.4 × 10–4 VsLyk gksrk gSA

	 D;wjh rki (Curie Temperature)µD;wjh rki og rki 
gS] ftlosG Åij inkFkZ vuqpqEcdh; o ftlosG uhps inkFkZ 
ykSg&pqEcdh; gksrk gSA fufdy o yksgs osG fy, D;wjh eku Øe'k% 
358°C rFkk 77°C gksrk gSA

	 LFkk;h pqEcd bLikr (Steel) osG rFkk vLFkk;h pqEcd ueZ yksgs 
osG cuk;s tkrs gSaA
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IV. 	 pqEcdh; cy js[kkvksa osG xq.k (Properties of Magnetic Force 
Lines)
l	 pqEcdh; cy js[kk,¡ lnSo pqEcd osG mÙkjh èkqzo ls fudyrh gSa 

rFkk oØ cukrh gSaA
l	 nks cy js[kk,¡ ,d&nwljs dks dHkh ugha dkVrh gSaA
l	 pqEcdh; {ks= tgk¡ izcy gS] ogk¡ cy js[kk,¡ ikl&ikl gksrh gSaA

20. ijek.kq HkkSfrdh  
(Nuclear Physics)

ukfHkdh; HkkSfrdh esa ijek.koh; ukfHkd dk vè;;u fd;k tkrk gSA ijek.kq 
osG ukfHkd dk O;kl 10–15 ehVj] 10–14 ehVj dh dksfV dk gksrk gS] tcfd 
ijek.kq dk O;kl 10–10 ehVj gksrk gSA ukfHkd esa izksVkWu rFkk U;wVªkWu d.k 
gksrs gSaA ukfHkd esa mifLFkr izksVkWuksa dh la[;k dks ijek.kq Øekad dgrs gSa 
rFkk bls Z }kjk izdV djrs gSaA

I.	 inkFkZ osG ewy d.k (Elementary Particles of Matter)
	 ;s fuEuor~ gSaµ

(i)	 bysDVªkWu (Electron)µbysDVªkWu dh [kkst 1897 bZ- esa vaxzst 
oSKkfud ts- ts- FkkWelu us dSFkksM fdj.kksa osG :i esa dh FkhA

l	 bu ij 1.6 × 10–19 owGyke dk ½.kkRed vkos'k gksrk gSA

l	 bldk æO;eku 9.1 × 10–13 fdxzk gksrk gSA

(ii)	 izksVkWu (Proton)µizksVkWu dh [kkst 1920 bZ- esa vaxzst oSKkfud 
jnjQksMZ us ukbVªkstu ukfHkdksa osG a d.kksa ij izgkj djosG dhA 

	 izksVkWu dk æO;eku 1.67239 × 10–27 fdxzk- gksrk gS vkSj vkos'k 
1.6 × 10–19 owGykWe /kukRed gksrk gSA

(iii)	U;wVªkWu (Neutron)µU;wVªkWu dh [kkst 1932 bZ- esa vaxzst 
oSKkfud pSMfod us dh FkhA

	 ;g ,d vkos'k jfgr d.k gSA bldk æO;eku 1.675 × 10–27 

fdxzk- gksrk gSA

II.	 ukfHkdh; lay;u (Nuclear Fusion)

	 tc nks ;k nks ls vfèkd gYosG ukfHkd la;qDr gksdj Hkkjh ukfHkd 
cukrs gSa rFkk vR;fèkd ÅtkZ foeqDr djrs gSa] rks bl vfHkfØ;k dks 
ukfHkdh; lay;u dgrs gSaA gkbMªkstu ce ukfHkdh; lay;u izfØ;k 
ij vkèkkfjr gSA

1H2 + 1H2  → 2H4 + 0n1 + 22 MeV (ÅtkZ)

III.	 ukfHkdh; fo[k.MUk (Nuclear Fission)
	 gkWu rFkk LVªkWleSu uked nks teZu oSKkfudksa us ;wjsfu;e ij U;wVªkWuksa 

dh ceckjh dh] rks ik;k fd ;wjsfu;e ukfHkd yxHkx cjkcj osG nks 
[k.Mksa esa foHkDr gks tkrs gSaA bl izfØ;k dks ukfHkdh; fo[k.Mu dgrs 
gSaA

l	 ;wjsfu;e&235 dk ukfHkdh; fo[k.Mu vusd izdkj ls gks ldrk 
gS] ijUrq ,d ukfHkdh; vfHkfØ;k fuEu izdkj gSµ

92
235

56
141U + Kr + 30

1
0
1n n → + ÅtkZ (200 MeV)

	 ijek.kq ce ukfHkdh; fo[k.Mu ij vk/kkfjr gksrk gSA

	 f}rh; fo'o ;q¼ osG nkSjku loZizFke vesfjdk }kjk tkiku ij 6 
vxLr ,oa 9 vxLr] 1945 dks fgjksf'kek ,oa ukxklkdh  ij  
ijek.kq ce fxjk;s x;s FksA

IV.	 ukfHkdh; fj,DVj (Nuclear Reactor)

	 ;g ,d ,slh ;qfDr gS ftlesa ;wjsfu;e&235 dk fu;af=r fo[k.Mu 

djk;k tkrk gS] fo[k.Mu ls fudyus okyh ÅtkZ vf/kdka'kr% Å"eh; 

ÅtkZ osG :i esa gksrh gS] ftlesa ikuh dks xeZ djosG Hkki cuk;h tkrh gSA

l	 izFke ukfHkdh; fj,DVj oSKkfud ,fuLdks QehZ osG funsZ'ku esa 

vesfjdk osG f'kdkxks fo'ofo|ky; esa lu~ 1942 esa cuk;k x;k 

FkkA ukfHkdh; fj,DVj osG rhu Hkkx gksrs gSaµ

(i)	 ukfHkdh; b±èku

(ii)	 eUnd 

(iii) fu;a=d NMs+a

l	 ukfHkdh; fj,DVj esa eand osG :i esa Hkkjh ty ;k xzsQkbV dk 

iz;ksx fd;k tkrk gSA

l	 ukfHkdh; fj,DVj esa fu;af=r NM+ (Controller Rod) osG :i 

esa dSMfe;e ;k cksjkWu NM+ dk mi;ksx fd;k tkrk gSA

21. egRoiw.kZ rF;
(Important Fact)

l	 ;kaf=d ÅtkZ dks oS|qr ÅtkZ esa :ikarfjr djus ds fy, Mk;ueks dk 

iz;ksx fd;k tkrk gSA fo|qr eksVj }kjk oS|qr ÅtkZ dks ;kaf=d ÅtkZ 

esa ifjofrZr fd;k tkrk gSA

l	 vYcVZ vkbaLVhu lkis{krk ds fl¼kar vkSj æO;eku ÅtkZ  lehdj.k 

E = mc2 ds fy, tkus tkrs gSaA mUgsa lS¼kafrd HkkSfrdh] [kkldj 

izdk'k&fo|qr mRltZu dh [kkst ds fy, lu~ 1921 esa ukscsy iqjLdkj 

iznku fd;k x;k FkkA

l	 QkWUV vkdkj dh fcUnqvksa esa ekik tkrk gSA fcUnq 'kCn dh Å¡pkbZ dks 

bafxr djrs gSaA ,d bap esa djhc 72 fcUnq gksrs gSaA

l	 Øks;ksLdksfid vFkkZr~ fgekadekih fLFkjkad dh bdkbZ K.Kg Mol–1 gSA

l	 CySt ikLdy dk lEcU/k ifjdyu ;a= ls gSA

l	 L.E.D. ykbV ,fefVax Mk;ksx }kjk de Å"ek mRiUu gksrh gSA ;s de 

fo|qr dh [kir djrs gSaA

l	 fctyh ds cYc dk vkfo"dkj lu~ 1879 esa FkkWel vYok ,fMlu us 

fd;k FkkA

l	 ,d fo|qr foHko ds vUrxZr dfyih; d.kksa dh xfr oS|qr d.k 

lapyu dgykrh gSA

l	 tc pqEcfdr VqdM+s dks nks Hkkxksa esa foHkkftr fd;k tk;s rks nks NksVs 

pqEcdh; NM+ izkIr gksxhA

l	 foKku dh izeq[k 'kk[kk,¡		  muds fo"k;

	 l 	ok;q;ku lEcfU/kr oSKkfud 'kk[kk	 µ	 ,jksuksfVDl
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	 l	 /ofu lEcfU/kr oSKkfud 'kk[kk	 µ	 ,dkmfLVDl

	 l 	 lkaf[;dh lEcfU/kr oSKkfud 'kk[kk	 µ	 ,jksLVsfVDl

	 l 	 isM+ mRiknu oSKkfud 'kk[kk	 µ	 vkcksZjhdYpj

l	fdlh rjy inkFkZ }kjk yxk;s tkus okys ?k"kZ.k cy dks ^ryd"kZ.k* 
dgrs gSaA

l	tM+Ro dks mlds nzO;eku }kjk ekik tkrk gSA

l	fo|qr cYc dk vkfo"dkj FkkWel mYok ,Mhlu us fd;k FkkA

l	baMD'k eksVj dk vkfo"dkj fudksyk VsLyk us fd;k FkkA

l	lM+dksa ij jks'kuh  ds fy, ihys ySEiksa esa lksfM;e xSl dk mi;ksx fd;k 
tkrk gSA

l	isfjLdksi ,d izdk'kh; ;a= gS] ftlds }kjk izs{kd fNIkk jgdj Hkh vius 
pkjksa vksj ds okrkoj.k dks ns[k ldrk gSA bldk mi;ksx iuMqCch o 
;q¼iksy esa fd;k tkrk gSA

l	lsUVhehVj esa 0.3937 dk xq.kk djus ij bUp dh bdkbZ izkIr gksrh gS 
,d ehVj 39.37 bap ds leku gksrk gSA

l	gYds jaxhu diM+s xehZ vf/kd iz;ksx fd;s tkrs gSa bldk izeq[k dkj.k 
gS fd gYds jax Å"ek dks de vo'kksf"kr djrs gSa rFkk xehZ de yxrh 
gSA

l	ikbjksehVj dk mi;ksx vfr mPp rkieku dks ekius ds fy, fd;k tkrk 
gS blds mi;ksx ls vR;Ur nwj fLFkr oLrqvksa ds rkieku dks Hkh ekik 
tkrk gSA

l	tc cYc dks cuk;k tkrk gS rks mlds vUnj dh lkjh ok;q fudkydj 
mls 'kwU; dj fn;k tkrk gS vkSj tc cYc VwVrk gS rks ckgj dh ok;q 
ml 'kwwU; LFkku dks Hkjus ds fy, rsth ls vUnj izos'k djrh gS ;gh 
dkj.k gS fd cYc ds VwVus ij vkokt vkrh gSA

l	cYc ds rUrq esa /kkjk izokfgr djus ij bldk rki 1500°C ls 
2500°C rd gks tkrk gS rFkk rUrq ls izdk'k fudyus yxrk gSA cYc 
dk rUrq VaXLVu dk cuk gksrk gSA VaXLVu dk xyukad cgqr mPp gksrk 
gSA

l	 ^vojDr fdj.kksa* dh lgk;rk ls Vsyhfotu ds fjeksV dk lapkyu 
fd;k tkrk gSA	

l	 cy dh izo.krk izk;% blds ifj.kke ij fuHkZj djrh gSA

l	 LorU= :i ls fxjrh oLrq esa ,d leku Roj.k gksrk gSA

l	 Å"ek dk mRltZu ,d Å"ek {ksih fØ;k gSA

l	 pqEcdh; cy ,d vlEidZ cy dk mnkgj.k gSA

l	 MkbXuksfLVd vYVªklkmUM dh [kkst b;ku MksukYM us dh FkhA

l	 diM+s /kksus dh e'khu vidsUnzhdj.k ds fl¼kUr ij dk;Z djrh gSA

l	 ije'kwU; rki] rkieku dh og fLFkr gS ftlesa xSlksa dh vk.kqfod xfr 
?kVus yxrh gSA

l	 fn"V /kkjk dh vko`fÙk 'kwU; gksrh gSA

l	 ¶ysfeax ds ck;s gkFk dk fu;e /kkjk ij pqEcdh; {ks= ls lEcfU/kr gSA

l	 X fdj.kksa ds mRltZu dk izfrdwy izHkko izdk'k dk fo|qr izHkko gSA

l	 /ofu rjaxksa dh xw¡t ds fy, ijkorZu mÙkjnk;h gksrh gSA

l	 lw;ksZn; vkSj lw;kZLr ds le; yky bl dkj.kk fn[kkbZ nsrk gS] D;ksafd 
vU; jax izdhf.kZr gks tkrs gSaA

l	 rki dh S.I. esa bdkbZ dSfYou gSA

l	 cl ds vpkud eqM+us ij cl esa [kM+k ;k=h ckgj dh vksj fxj iM+rk 
gS ftldk dkj.k xfr dk tM+Ro gSA

l	 ?k"kZ.k cy iouksa dh xfr dks izHkkfor djrk gSA

l	 ;fn fdlh oLrq dk nzO;eku vk/kkj vkSj pky nksxquh dj nh tk; rks 
mldh xfrt ÅtkZ nksxquh gks tk;sxhA

l	 ;fn fdlh oLrq dk osx] nksxquk dj fn;k tk;s rks mldh xfrt ÅtkZ 
pkj xquh gks tk;sxhA

l	 tc dksbZ oLrq eqDr :i ls fxjrh gS rks mldh dqy ÅtkZ fu;r jgrh 
gSA

l	 jkWdsV js[kh; laosx laj{k.k ds fl¼kUr ij dk;Z djrk gSA

l	 inkFkZ dh ÅtkZ esa cnyus dk fl¼kUr vkbULVhu us fn;k FkkA

l	 ck¡/k ds ty esa fLFkfrt ÅtkZ lax`ghr jgrh gSA

l	 i`Foh dh ifjf/k dk ifjØe.k dj jgs ,d mixzg ds vUnj ,d ljy 
yksyd dk vkorZdky vuUr gksrk gSA

l	 /kzqoksa ij xq#Rokd"kZ.k dk eku lokZf/kd rFkk Hkwe/; js[kk ij lcls de 
gksrk gSA

l	 pkYlZ ds fu;e ds vuqlkj rki vk;ru ds vuqØekuqikrh gksrh gSA

l	 dksbZ oLrq nzo esa fcuk Mwcs rSj ldrh gS ftldk dkj.k i`"B ruko gSA

l	 fuEu rki ij dksbZ fi.M yEch rjaxnS?;Z okyh fdj.k NksM+rk gSA

l	 y?kq ifjiFku ds nkSjku fo|qr /kkjk izokg dh ek=k c<+ tkrh gSA

l	 vehVj dk mi;ksx fo|qr /kkjk mRiUu djus ds fy, fd;k tkrk gSA

l	 izfr pqEcdh; inkFkZ dh izd`fr ½.kkRed gksrh gSA

l	 lqij dUMDVj /kkjk izokg esa dksbZ vojks/k mRiUu ugha djrs gSaA

l	 izR;korhZ /kkjk esa /kkjk dh fn'kk vkSj /kkjk dk eku nksuksa cnyrs gSaA

l	 f=foeh; lek;oh (3-D) tks ,d&nwljs ds niZ.k izfrfcEc ugha gS] tks 
Mk;LVhfj;kselZ dgrs gSaA

l	 ukfHkdh; dpjs ds fuiVku dh lcls vPNh fof/k ;g gS fd mls 
dUVsuj ds ek/;e ls xgjs leqnz eas Mky nsuk pkfg,A

l	 bykLV flVh ds ekikad dk vk;ke nkc ds leku gksrk gSA

l	 izfrcy dk ek=d ikLdy gksrk gSA

l	 vk;ru dk S.I. ek=d ?kuehVj gksrk gSA

l	 1 d"kZ 12 xzke ds cjkcj gksrk gSA

l	 1 gkWlZikoj 746 okWV ds cjkcj gksrk gSA

l	 fo|qr okgd cy ekius ds fy, iksVsaf'k;ksehVj dk iz;ksx djrs gSaA

l	 ,d yksyd dh le; lhek@vkorZdky yksyd dhyEckbZ ij fuHkZj 
djrh gSA

l	 fdlh fi.M ds dk;Z djus dh {kerk dks ÅtkZ dgk tkrk gSA

l	 uhys izdk'k esa lokZf/kd ÅtkZ dgrs gSaA

l	 leku izoLFkk esa dEik;eku ek/;e ds fdUgha nks lcls fudVre d.kksa 
ds chp dh nwjh rjaxnS?;Z dgykrh gSA
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l	 lcls de rki ftl ij dksbZ inkFkZ vkx idM+rk gS izTToyu rki 
dgykrk gSA

l	 folihZ ?k"kZ.k lhfer ?k"kZ.k ls FkksM+k de gksrk gSA

l	 ued dks cQZ esa feykus ij fgekad ?kVrk gSA

l	 vkWDlhtu dk ØkfUrd rki 118.8°C gSA

l	 ifjorZd VªkalQkeZj vU;ksu izsj.k ds fl¼kUr ij dk;oZ djrk gSA

l	 ¶;wt dk rkj ifjiFk dks vfrHkkj.k ls cpkrk gSA

l	 jsDVhQk;j AC dks DC esa ifjofrZr djrk gSA

l	 lHkh izdkj ds ty esa leqnzh ty lcls vPNk fo|+qr pkyd gSA

l	 jsfM;ks rjaxksa dh rjaxnS?;Z lcls yEch gksrh gSA

l	 ghjk ,d bUlqysVj ;k folaokgd dk dk;Z djrk gSA

l	 bysDVªksykbfll ds fl¼kUr ekbdy QSjkMs us fn;s FksA

l	 lqij lkWfud LihM xfr ekius dh bdkbZ eSd gksrh gSA

l	 VfeZuy MkWIyj jMkj dk iz;ksx ,vjiksVZ ds fudV gkfudkjd ekSle 
ifjorZu Kkr djus ds fy, rFkk [kjkc ekSle dh tkudkjh ds fy, 
fd;k tkrk gSA

l	 vkdk'k dk uhyk jax izdk'k ds izdh.kZu ds dkj.k gksrk gSA

l	 jSfVuk ij us= fufeZr izfrfcEc okLrfod mYVk vkSj NksVk gksrk gSA

l	 lery niZ.k vkSj mÙky niZ.k esa izfrfcEc lh/kk fn[kkbZ iM+rk gSA

l	 fdlh O;fDr dks viuk iwjk izfrfcEc ns[kus ds fy, lery niZ.k dh 
Å¡pkbZ O;fDr dh Å¡pkbZ dh vk/kh gksuh pkfg,A

l	 ghjs dh ped mldh v'kqf¼;ksa ds dkj.k gksrh gSA

l	 fxxj&ewyj dkmUVj }kjk jsfM;ks/kfeZrk ekih tkrh gSA

l	 Hkkjrh; oSKkfudksa }kjk [kksth xbZ vkdk'k xaxkvksa ds lqij dyLVj dk 
uke ^^ljLorh** gS\

l	 VwVdj fxjrs fi.Mksa ds fl¼kUr dh [kkst xSyhfy;ks us dh FkhA

l	 fdlh nhokj ;k oLrq esa dhy Bksduk dfBu gksrk gS ,slh fLFkfr U;wVu 
ds r`rh; fu;e ds vuqlkj gksrh gSA

l	 lihZ ?k"kZ.k fLFkfrd ?k"kZ.k ls de gksrk gSA

l	 ?k"kZ.k de djus okys inkFkks± dks Lusgd dgk tkrk gSA

l	 cy vk?kw.kZ ,d lfn'k jkf'k gSA

l	 ,d okWV = 1 JS–1A

l	 ejksM+ lUrqyu dk mi;ksx djds vkos'k@pktZ ekuk tkrk gSA

l	 dksjksyh;Wl cy ,d ,slk cy gS tks i`Foh ds ?kw.kZu ds dkj.lk mRiUu 
gksrk gSA

l	 dksbZ rSjkd mRIykou cy ds dkj.k rSjus esa l{ke gksrk gSA

l	 fdlh oLrq dk tM+Ro mlds nzzO;eku esa ekik tkrk gSA

l	 ;fn dksbZ oLrq lh/kh js[kk esa bl izdkj xfr djrh gS fd bldk osx 
?kVrk&c<+rk gS rks bls leku Roj.k dgrs gSaA

l	 ;fn dksbZ oLrq leku le; esa vleku nwjh r; djrh gS rks bls 
vleku xfr dgrs gSaA

l	 ;fn fdlh oLrq dk osx vk/kk dj fn;k tk; rks mldh xfrt ÅtkZ 
1/4 xquh gks tkrh gSA

l	 dk;Z djus dh nj dks 'kfDr dgrs gSaA

l	 fdlh fi.M ds eqDr :i ls fxjrs le; mlds iFk esa fdlh fcUnq ij 
fLFkfrt ÅtkZ esa ftruh deh gksrh gS] xfrt ÅtkZ esa mruh gh o`f¼ 
gks tkrh gSA

l	 ikuh tks ck¡/k ds ihNs gS xq#Roh; fLFkfrt ÅtkZ dk mnkgj.k gSA

l	 nks fi.Mksa ds chp yxus okyk vkd"kZ.k izfrd"kZ.k muds nzO;ekuksa ds 
xq.kuQy ds oxZ ds O;qRØekuqikrh gksrk gSA

l	 fdlh oLrq esa ÅtkZ dk LFkkukUrj.k xeZ ls B.Ms dh vksj gksrk gS bls 
Å"ek xfr Hkh dgrs gSaA

l	 lkisf{kdrk dk fl¼kUr vkbUlVhu us fn;k FkkA

l	 Bkslksa esa /ofu dh pky lokZf/kd gksrh gSA

l	 oLrqvksa esa /ofu dEiUu ls mRiUu gksrh gSA

l	 ijklksfud rjaxsa fuokZr esa izos'k ugha dj ldrh gSaA

l	 /ofu ds lapj.k ds fy, fdlh ek/;e esa nkc gksuk pkfg,A

l	 izdk'k ,d vuqizLFk rjax dk mnkgj.k gSA

l	 vykeZ dh ?kaVh Dok.Ve ;kfU=dh dk ,d mnkgj.k gSA

l	 ikbjksehVj esa vojDr vkIVhdy dk mi;ksx fd;k tkrk gSA

l	 Dyhuhdy FkekZehVj 350°C ls 42°C rd rki dks eki ldrk gSA

l	 fdlh oLrq dk vkisf{kd ?kuRo oLrq ds inkFkZ dk ?kuRo rFkk ikuh ds 
?kuRo dk vuqikr gSA

l	 VªkalQkWeZj vU;ksu izsj.k ds fl¼kUr ij dk;Z djrk gSA

l	 ,d euq"; dk Hkkj lcls de ml voLFkk esa gksrkgS tc og ysVk gqvk 
gksrk gS vFkkZr~ ge dg ldrs gSa fd ftl oLrq@O;fDr dk {ks=Qy 
ftruk vf/kd gksxk Hkkj mruk gh de yxsxkA

l	 Bkslksa esa Å"ek dk lapj.k pkyu }kjk nzoksa esa laogu }kjk rFkk xSl esa 
fofdj.k }kjk gksrk gSA

l	 vYQk d.k /kuvkosf'kr gksrk gSA

l	 xksykdkj niZ.k dh ijkorZd lrg dks /kzqo dgk tkrk gSA

l	 lkSj@lksyj dqdj eas vory niZ.k dk iz;ksx fd;k tkrk gSA

l	 Lopkfyr o"kkZ lsalj dqy vkUrfjd izfrfcEc ds fl¼kUr ij dk;Z 
djrk gSA

l	 Hkkjr esa flfydkWu oSyh cSaxykSj esa fLFkr gSA

l	 iatkc fLFkr :i uxj ftys esa vkuUniqj lkfgc Hkkjr dk lkSj 'kgj 
dgk tkrk gSA

l	 vkisf{kd ?kuRo dk dksbZ ek=d ugha gksrk gSA

l	 ?k"kZ.k cy fdlh oLrq dh xfr ij izHkko iM+rk gSA

l	 tc nzo ds vklikl ds rkieku esa nksxquh o`f¼ gks tkrh gS rks rc 
Å"ek ds {k; dh nj Hkh nksxquh gks tkrh gSA

l	 xkek fdj.kksa dh rjax vko`fÙk lcls vf/kd gksrh gSA

l	 nzo ;kaf=dh esa eSd la[;k 1 gksxh ;fn oLrq dh xfr /ofu esa xfr ds 
cjkcj gksrh gSA
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l	 ,d fcUnq 1 bap dk 1/72ok¡ Hkkx gksrk gSA

l	 izR;kLFkrk xq.kkad dk ek=d ikLdy gSA

l	 ,oksxknzks ds fu;e ds vuqlkj rkieku vkSj nkc dh lkekU; ifjfLFkfr;ksa 
esa lHkh xSlksa ds leku vk;ruksa esa v.kqvksa dh la[;k leku gksrh gSA

l	 ds'kdRo ds dkj.k ykuVsu o fn;s esa feV~Vh dk rsy Åij p<+rk gSA

l	 o"kkZ dh cw¡nsa i`"B ruko ds dkj.k xksy fn[kkbZ nsrh gSaA

l	 fdlh xSl dks rjy dks cnyus dks fu{ksi.k dgrs gSaA

l	 pkyu izfØ;k esa inkFkZ ds }kjk LFkkukUrj.k dh izfØ;k tks d.kksa dks 
fcuk xfreku gq, gksrh gSaA

l	 ;fn dksbZ fi.M fuf'pr rki ds nzo ij rSjrk gS] ;fn ml nzo dk 
rkieku c<+k fn;k tk; rks ml fi.M dk vkaf'kd Hkkx nzo esa Mwc 
tk;sxkA

l	 lw;Z dk izdk'k fofdj.k ds ek/;e ls i`Foh rd igq¡prk gSA

l	 fdjpkWQ ds fu;e ds vuqlkj ,d cUn lfdZV esa izfrjks/k vkSj fo|qr 
okgd cy dk ;ksx 'kwU; gksrk gSA

l	 fdlh ifjiFk esa fo|qr dh tk¡p xsYosuksehVj ds ek/;e ls gksrh gSA

l	 fdlh pqEcdh; {ks= esa LisDVªe js[kkvksa dk foHkktu theSu izHkko 
dgykrk gSA

l	 6.25 × 1018 bysDVªkWu feydj 1 dwykWe dk fuekZ.k djrs gSaA

l	 fdlh rkj dh yEckbZ nks xquh dj nsus ij mldk izfrjks/k nksxquk gks 
tkrk gSA

l	 nzO;eku vkSj ÅtkZ ds chp lEcU/kksa dk o.kZu vkbuLVhu us fd;k gSA

l	 ,d izk:fir /ofu ladsr dh cSaM pkSM+kbZ 4 GHz gksrh gSA

l	 ejhfpdk izdk'k ds iw.kZ vkUrfjd ijkorZu dk mnkgj.k gSA

l	 ,dkmfLVDl ds vUrxZr /ofu dk v/;;u fd;k tkrk gSA

l	 izdk'k ds viorZu ds dkj.k rkjs fVefVekrs gSaA

l	 iw.kZ vkUrfjd ijkorZu dk fl¼kUr izdk'k Qkboj ds ek/;e ls fn;k 
tkrk gSA

l	 flYoj ukbVªsV dk iz;ksx niZ.k ds jtrhdj.k esa fd;k tkrk gSA

l	 lksfM;e ySEiksa dk iz;ksx LVªhV ykbVksa eas fd;k tkrk gSA

l	 ,d lwph fNnz dSejk }kjk cuk;k x;k izfrfcEc okLrfod vkSj mYVk 
gksrk gSA

l	 iuMqCch ds vUnj ls leqnzh lrg dks ns[kus ds fy, isjhLdksi dk iz;ksx 
fd;k tkrk gSA

l	 ekuo esa /ofu daB }kjk mRiUu gksrh gSA

l	 vuqizLFk rjaxksa dk iz;ksx jDr foghu lthZdy vkWijs'ku esa gksrk gSA

l	 HkwdEi dh rjaxsa vuqnS?;Z rjaxsa gksrh gSaA

l	 jMkj dk mi;ksx jsfM;ks rjaxksa }kjk oLrq dh mifLFkfr dk irk yxkus 
esa fd;k tkrk gSA

l	 ;fn yksyd dh yEckbZ nksxquh dj nh tk;s rks vkorZdky 2  xquk 
gks tk;sxkA

l	 jsfM;ks rjaxsa vojDr rjaxsa fo|qr pqEcdh; rjaxsa gksrh gSa] tcfd /ofu 
rjaxsa pqEcdh; rjax ugha gksrh gSaA

l	 izfr /ofu rHkh lqukbZ ns ldrh gS tc ijkorZu lewg dh nwjh /ofu 
lzksr ls de ls de 17 ehVj dh nwjh ij gksA

l	 lqijlkWfud foeku vkstksu ijr dks {kfr igq¡pkrs gSaA

l	 ty dh rjaxsa vuqizLFk vkSj vuqnS?;Z nksuksa gksrh gSaA

l	 ekuo 'kjhj esa /ofu rjaxksa dks ySfjaDl dgk tkrk gSA

l	 rkjs dk jax mlds rki ij fuHkZj djrk gSA

l	 lksuk izdk'k dk lcls vPNk ijkorZd gSA

l	 vkdk'k dk uhyk jax izdk'k ds izdh.kZu ds dkj.k gksrk gSA

l	 ikuh ds cqycqys dh ped izdk'k ds iw.kZ vkUrfjd ijkorZu ds dkj.k 

gksrh gSA

l	 eksVj okguksa dh gSMykbV esa vory niZ.k dk iz;ksx fd;k tkrk gSA

l	 ekuo us= ds jsfVuk ij cuus okyk izfrfcEc okLrfod vkSj mYVk gksrk 

gSA

l	 izdk'k fdj.kksa dk vf/kd ?kuRo okys ek/;e esa eqM+us dk dkj.k 

viorZu gksrk gSA

l	 cSaxuh izdk'k eas X fdj.kksa dh jsUt 450 ls 500 U;wVj ehVj gksrh gSA

l	 fofHkUu jaxksa ds lewg dks o.kZiV~Vh dgk tkrk gSA

l	 rkjksa dk fVefVekuk izdk'k ds viorZu ds dkj.k gksrk gSA

l	 fLizax dk VwVuk ,d HkkSfrd ifjorZu gSA

l	 Iykad fu;rkad dk eku 6.63 × 10–34 gSA

l	 fdlh Nkrs dks vkn'kZ fLFkfr Åij dk dkyk rFkk uhps dk Hkkx lQsn 

gksuk pkfg,A

l	 LisDVªe fo'ys"k.k }kjk Kkr gqvk Fkk fd lw;Z eq[; :i ls gkbMªkstu 

ls cuk gSA

l	 LVhe vk;ju Å"ekxfrdh ds fl¼kUr ij dk;Z djrk gSA

l	 vkIVhdy Qkboj dh dk;Z iz.kkyh izdk'k ds iw.kZ vkUrfjd ijkorZu 

ij vk/kkfjr gSA

l	 cQZ fi?kyus ij mldk vk;ru ?kV tkrk gSA

l	 Qk;j vykeZ esa QksVks lsy dk iz;ksx djrs gSaA

l	 X fdj.kksa esa lokZf/kd ÅtkZ gksrh gSA

l	 Vsyhfotu izlkj.kksa esa JO; ladsrksa dks izsf"kr djus ds fy, vko`fÙk 

vkjksi.k rduhd dk iz;ksx djrs gSaA

l	 ,d flrkj esa vizxkeh vkSj vuqizLFk rjaxsa mRiUu gksrh gSaA

l	 ØqDl dk¡p ijkcSaxuh fdj.kksa dks dkVrk gSA

l	 ,d nUr fpfdRld ;k ukd] dku] xyk jksx fo'ks"kK bu va'kksa dh 

tk¡p ds fy, vory niZ.k dk iz;ksx djrs gSaA

l	 izdk'k dk jax rjaxnS?;Z }kjk fu/kkZfjr gksrk gSA

l	 ,YohMks dk lEcU/k lapkj 'kfDr ls gSA

l	 izdkf'kd rUrq iw.kZ vkUrfjd ijkorZu ds fl¼kUr ij vk/kkfjr gSA

l	 oqysV izwQ f[kM+dh cukus esa ikfydkcksZusV dk iz;ksx fd;k tkrk gSA
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egRoiw.kZ vH;kl iz'u
	 1.	 SI i¼fr esa] ewy HkkSfrd jkf'k;ksa dh la[;k 

gSµ 	
		  (A)	3	 (B)	7
		  (C)	9	 (D)	21
	 2.	 ,d ekbØkWu dk eku gS–
		  (A)	10–6 ehVj	 (B)	10–5 ehVj

		  (C)	10–4 ehVj	 (D)	10–3 ehVj

	 3.	 U;wVu ds r`rh; fu;e ds vuqlkj fØ;k rFkk 
izfrØ;k cyµ

		  (A)	,d gh oLrq ij dk;Z djus pkfg,

	 	 (B)	 fofHkUu oLrqvksa ij dk;Z djus pkfg,

		  (C)	ijLij cjkcj rFkk foijhr ugha gksus 
pkfg,

		  (D)	mi;qZDr esa ls dksbZ ugha

	 4.	 nks mixzg] i`Foh ds bnZ&fxnZ ,d gh o`Ùkh; 
d{kk esa xfr'khy gSaA fuEufyf[kr esa ls 
dkSu&lk ,d lgh gS \

		  (A)	mixzgksa dk æO;eku leku gS

		  (B)	mixzgksa dh pky vleku gS

		  (C)	mixzgksa dh xfrt ÅtkZ leku gS

		  (D)	mixzgksa dk dks.kh; laosx leku gS

	 5.	 fuEufyf[kr dFkuksa ij fopkj dhft,µ

		  1.	 Hkwe/; js[kk dh rqyuk esa /kqzoksa ij ok;qe.
Myh; ncko vf/kd gksrk gSA

		  2.	 /kqzoksa dh rqyuk esa Hkwe/; js[kk ij ok£"kd 
rkieku&ifjlj vf/kd gksrk gSA

		  mi;qZDr dFkuksa esa ls dkSu&lk@ls lgh gS@gSa\

		  (A)	dsoy 1
		  (B)	dsoy 2
		  (C)	1 vkSj 2 nksuksa

		  (D)	u gh 1 vkSj u gh 2
	 6.	 ;fn ljy yksyd dks pUæek ij ys tk,¡ rks 

blds dEiuksa dh vko`fÙkµ

		  (A)	i`Foh ds leku jgsxh	
		  (B)	c<+sxh

		  (C)	?kVsxh

		  (D)	'kwU; gks tk;sxh

	 7.	 fLizax dh fLFkfrt ÅtkZ U;wure gS tc ;g 
gSµ

		  (A)	nch gqbZ	
		  (B)	 f[kaph gqbZ

		  (C)	okLrfod yEckbZ ij	

		  (D)	okLrfod yEckbZ ij] ijUrq Hkwfe ls dqN  
	 Å¡pkbZ ij 

	 8.	 dFku (A) : tSls&tSls yksyd ds nksyu dk 
vk;ke ok;q ds izfrjks/k ds dkj.k lekIr gksrk 
tkrk gS] nksyu dk vkorZdky Hkh lekIr 
gksrk tkrk gSA

		  dkj.k (R) : yksyd dk vkorZdky yEckbZ 
ds oxZewy ij fuHkZj djrk gSA	

		  dwV %
		  (A)	dFku A rFkk dkj.k R nksuksa vyx& 

vyx lR; gSa rFkk R, A dh lgh O;k[;k 
djrk gS

	   	(B)	dFku A rFkk dkj.k R nksuksa vyx& 
vyx lR; gSa rFkk R, A dh lgh O;k[;k 
ugha djrk gS

		  (C)	dFku A lR; rFkk dkj.k R vlR; gS
	  	(D)	dFku A vlR; rFkk dkj.k R lR; gS

	 9.	 okguksa esa iz;qDr fd;s tkus okys gkbMªkWfyd czsd 
fuEu esa ls fdl fl¼kUr dk vuqiz;ksx gS \

		  (A)	cjukSyh dh izes; dk	
		  (B)	vk£dfeMht ds fl¼kUr dk

		  (C)	Vksjhlyh dh izes; dk

		  (D)	ikLdy ds fu;e dk

	 10.	 ,d iw.kZr% n`<+ fi.M ds fy, ;ax izR;kLFkrk 
xq.kkad dk eku gksrk gSµ

		  (A)	bdkbZ

	 	 (B)	 fuf'pr

		  (C)	'kwU;

		  (D)	vuUr

	 11.	 ePNj ikuh dh lrg ij v.Ms ns ldrs 
gSa] ijUrq tc ikuh dh lrg ij rsy Mky 
fn;k tkrk gS] rks ePNj v.Ms ugha ns ikrs] 
D;ksafdµ

		  (A)	ty dk i`"B ruko c<+ tkrk gS

		  (B)	ty dh ';kurk c<+ tkrh gS

		  (C)	ty dk i`"B ruko ?kV tkrk gS

	 	 (D)	buesa ls dksbZ ugha

	 12.	 ,d unh esa pyrk gqvk tgkt leqæ esa vkrk 
gSA rc tgktµ

		  (A)	dk Lrj igys ftruk jgsxk

	 	 (B)	FkksM+k Åij vk;sxk

		  (C)	FkksM+k uhps vk;sxk

		  (D)	Åij ;k uhps gksxk] tks mlesa iM+s gq,  
	 Hkkj ij fuHkZj djrk gS

	 13.	 ,d rktk v.Mk 'kq¼ ty esa Mwc tkrk gS] 
tcfd lar`Ir [kkjs ty esa rSjrk gSA bldk 
dkj.k gSµ 	

		  (A)	[kkjs ty dk vf/kd ?kuRo

	 	 (B)	'kq¼ ty dk vf/kd ?kuRo

		  (C)	v.Mkdkj dks'k ds Hkhrj æO; inkFkZ 

		  (D)	fd v.Mkdkj dks'k dSfYl;e dk cuk gS 
tksfd 'kq¼ ty ls Hkkjh gS

	 14.	 eki bdkb;ksa dh CGS iz.kkyh dh fuEufyf[kr 
esa ls D;k ifjHkk"kk gS \

		  (A)	 dwyEc] xkWl] LVsjsfM;u

	 	 (B)	 lsfYl;l] xzsM] lsdaM

		  (C)	 lsafVfyVj] xSyu] lhesal

	 	 (D)	 lsaVhehVj] xzke] lsdaM

	 15.	 lqijlkWfud LihM ekius dk ;wfuV D;k gS \

		  (A)	 eSd	 (B)	ukWV

		  (C)	 fjDVj	 (D)	gV~tZ

	 16.	 èofu dk fdl ekè;e ls xeu ugha gks ldrk gS \

		  (A)	 ikuh	 (B)	bLikr
		  (C)	 gok	 (D) fuokZr

	 17.	 çkFkfed jax gSµ

		  (A)	 yky	 (B)	gjk
		  (C)	 uhyk	 (D)	;s lHkh

	 18.	 fudV n`fÔ okys yksxksa }kjk ç;qä ysUl gS&
		  (A)	 mÙky	 (B)	vory

		  (C)	 voryksÙky	 (D)	lery
	 19.	 fuEufyf[kr esa ls fdl vko`fÙk dh èofu euq"; 

}kjk JO; gksxh \
		  (A) 5Hz	 (B)	 50,000 Hz
		  (C) 100 Hz	 (D) 	1,00,000 Hz
	 20.	 fo|qr izfrjks/k dks ekius ds fy, fuEufyf[kr 

fdl midj.k dk bLrseky fd;k tkrk gS \
		  (A)	 vkseehVj	 (B)	 oksYVehVj
		  (C)	 ,feVj	 (D)	xSYosuksehVj
	 21.	 /ofu rjax dh dkSu lh fo'ks"krk blds rkjRo 

dks r; djrh gS \
		  (A)	 vk;ke	 (B)	 rjax dk vkdkj
		  (C)	 vko`fÙk	 (D)	/ofu dh izcyrk

mÙkjekyk
	 1.	(B)	 2.	(A)	 3.	(B)	 4.	(D)	 5.	(C)	
	 6.	(C)	 7.	(C)	 8.	(B)	 9.	(D)	 10.	(D)	
	 11.	(C)	 12.	(B)	 13.	(A)	 14.	(D)	 15.	(A)	
	 16.	(D)  17. (D)	 18.	(B)  19. (C)	 20.	(A)	
	 21.	(A)


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