


( iii )

fo"k; lwph

  ijh{kk ls lEcfU/kr egRoiw.kZ lwpuk  v

  Syllabus and Exam Pattern of RPF Constable/SI  vii

 Unit-I : lkekU; Kku ,oa lkekU; tkx:drk 1-260

 1. izkphu Hkkjr dk bfrgkl (Ancient Indian History) 1–11

 2. e/;dkyhu Hkkjr dk bfrgkl (Medieval Indian History) 12–22

 3. vk/kqfud Hkkjr dk bfrgkl (Modern Indian History) 23–35

 4. dyk ,oa laLÏfr (Art and Culture) 36-49

 5. Hkkjr dk Hkwxksy (Indian Geography) 50–70

 6. fo'o dk Hkwxksy (World Geography) 71–94

 7. i;kZoj.k ,oa ikfjfLFkfrdh (Environment and Ecology) 95–103

 8. Hkkjrh; lafo/kku (Indian Constitution) 104–126

 9. Hkkjrh; vFkZO;oLFkk (Indian Economy) 127–152

 10. HkkSfrd foKku (Physics) 153–171

 11. jlk;u foKku (Chemistry) 172–185

 12.  tho foKku (Biology) 186–210

 13.  fofo/k (Miscellaneous) 211–260

 Unit-II : lkekU; cqf¼eÙkk ,oa rdZ'kfDr 1-82

 1. vaxzsth o.kZekyk ijh{k.k (English Alphabet Test) 1–3

 2. dks¥Mx&fMdks¥Mx (Coding-Decoding) 4–8

 3. lkn`';rk ijh{k.k (Analogy Test) 9–12

 4. oxhZdj.k ijh{k.k (Classi昀椀cation Test) 13–15

 5. jDr lEcU/k (Blood Relation) 16–19

 6. Øe O;oLFkk ijh{k.k (Order Sequence Test) 20–23

 7. Üka`[kyk ijh{k.k (Series Test) 24–26

 8. yqIr in Kkr djuk (Find the Missing Term) 27–29

 9. xf.krh; lafØ;k,¡ (Mathematical Operations) 30–33

 10. osu vkjs[k (Ven Diagram) 34–37

 11. fo'ys"k.k fu.kZ; (Analysis Judgement) 38–42

 12. leL;k dks lqy>kuk (Problem Solving) 43–50



( iv )

 13. vadxf.krh; rdZ'kfDr (Mathematical Reasoning) 51–54

 14. vkÏfr Üka`[kyk (Image Series) 55–58

 15. vkÏfr oxhZdj.k (Image Classi昀椀cation) 59–61

 16. lfUufgr vkÏfr;k¡ (Embedded Figures) 62–64

 17. dkxt eksM+uk ,oa dkVuk (Paper Folding and Cutting) 65–69

 18. n`'; Le`fr (Visual Memory) 70–73

 19. [kkyh LFkku Hkjuk (Space Visualization) 74–76

 20. foHksnu {kerk (Discrimination Power) 77–79

 21. dFku ,oa fu"d"kZ (Statement and Conclusion) 80–82

 Unit-III : izkjfEHkd xf.kr 83-174

 1. la[;k i¼fr (Number System) 83–90

 2. ljyhdj.k (Simpli昀椀cation) 91–93

 3. fHkUu ,oa n'keyo la[;k,¡ (Fractions and Decimal Numbers) 94–100

 4. egÙke lekiorZd vkSj y?kqÙke lekioR;Z (H.C.F. and L.C.M.) 101–104

 5. vuqikr vkSj lekuqikr (Ratio and Proportion) 105–108

 6. izfr'krrk (Percentage) 109–111

 7. ykHk&gkfu ,oa NwV (Pro昀椀t-Loss and Discount) 112–114

 8. lk/kkj.k C;kt (Simple Interest) 115–117

 9. pØo`f¼ C;kt (Compound Interest) 118–120

 10. lk>snkjh (Partnership) 121–124

 11. vkSlr (Average) 125–127

 12. le; vkSj dk;Z (Time and Work) 128–131

 13. le;] pky ,oa nwjh (Time, Speed and Distance) 132–135

 14. leadksa dk fo'ys"k.k (Data Interpretation) 136–152

 15. {ks=fefr (Mensuration) 153–158

 16. chtxf.kr (Algebra) 159–163

 17. lehdj.k ,oa loZlfedk,¡ (Equations and Identities) 164–170

 18. feJ.k (Mixture) 171–174

 ekWd VsLV 1-15

  ekWd VsLV 1–15



lkekU; Kku ,oa lkekU; tkx:drk  |  1

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 blesa 
miyC/k lzksrksa ds vk/kkj ij ,d yEch vof/k ds lekt] vFkZO;oLFkk vkSj 
lkaLÏfrd izo`fÙk;ksa dk fo'ys"k.k fd;k tkrk gSA bfrgkldkj bl le; ds 
nkSjku vkbZ fofHkUu fLFkfr;ksa dk ewY;kadu djrk gS vkSj iz'u mBrk gS fd 
dqN ?kVuk,¡ D;ksa ?kVha vkSj ;g Hkh ns[krk gS fd leLr lekt ij mudk 
izHkko D;k jgk\ bfrgkl dk 'kkfCnd vFkZ gS] ^,slk gqvk*A vaxzsth esa bldk 
vuqokn History (fgLVªh) fd;k tkrk gSA

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

ftl dky dk dksbZ fyf[kr lk{; ugha feyrk gS] mls ^izkxSfrgkfld dky* 
dgrs gSaA ^vk|&,sfrgkfld dky* esa fyfi ds lk{; rks gSa fdUrq muds 
viB~; ;k nqcksZ/k gksus ds dkj.k muls dksbZ fu"d"kZ ugha fudyrkA tc ls 
fyf[kr fooj.k feyrs gSa] og ^,sfrgkfld dky* gSA izkxSfrgkl ds varxZr 
ik"kk.k dkyhu lH;rk rFkk vk|&bfrgkl ds varxZr fla/kq ?kkVh lH;rk 
,oa oSfnd lH;rk vkrh gS] tcfd NBha 'krkCnh bZlk iwoZ ls ,sfrgkfld 
dky dk vkjaHk gksrk gSA loZizFke 1863 bZ- esa Hkkjr esa ik"kk.k dkyhu 
lH;rk dk vuqla/kku izkjaHk gqvkA 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

midj.kksa dh fHkUurk ds vk/kkj ij iqjkik"kk.k dky dks Hkh rhu dkyksa esa 
foHkkftr fd;k tkrk gSµ
1. iwoZ iqjkik"kk.k dkyµgLrdqBkj] [kaMd] fonkfj.kh]
2. e/; iqjkik"kk.k dkyµQyd midj.k rFkk

3. mPp iqjkik"kk.k dkyµrf{k.kh ,oa [kqjpuh midj.kA

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

5. uoik"kk.k dkyµLFkk;h fuokl] Ïf"k dk;Z e`nHkk.M dk izpyuA

2. 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

l	 gM+Iik lH;rk fo'o dh izkphu unh&?kkVh lH;rkvksa esa ls ,d izeq[k 
lH;rk gS] tks eq[; :i ls nf{k.k ,f'k;k ds mÙkj&if'peh {ks=ksa esa 
QSyh gSA bldh loZekU; frfFk dkcZu MsfVax i¼fr }kjk 2300-1750 

bZ-iw- ekuh xbZ gSA bl ifjiDo gM+IikbZ lH;rk rFkk fla/kq ?kkVh lH;rk 
ds vf/kdrj LFky ?kXxj&gdjk unh (ljLorh) ds (vkæZ) ry ds 
lkFk&lkFk ik;s tkrs gSaA

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

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

l  (A)	eksgutksnM+ks dk 'kkfCnd vFkZ gSµe`rdksa dk VhykA eksgutksnM+ks] 
lSaèko lH;rk ds izkphu cM+s uxjksa esa ls ,d FkkA eksgutksnM+ks 
ls izkIr egkLukukxkj lSa/ko lH;rk dh lcls egRoiw.kZ bekjr 
gSA bl Lukukxkj ds e/; fLFkr Lukudq.M 11.88 eh yEck] 
7.01 eh pkSM+k ,oa 2.43 eh xgjk gSA bldk mi;ksx lEHkor% 
vkuq"Bkfud fØ;k&dykiksa ds fy, fd;k tkrk FkkA

 (B)	lokZf/kd la[;k esa eqgjsa eksgutksnM+ks ls izkIr gqbZ gS tks eq[;r% 
pkSdksj gSA vkSj vf/kdka'k lsy[kM+h dh FkhA

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

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

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

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

çkphu Hkkjr dk bfrgkl
(Ancient Indian History)

v/;k;
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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)

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

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

oSfnd lH;rkµgM+Iik lH;rk ds iru ds ckn Hkkjr esa ,d ubZ lH;rk 
dk fodkl gqvk] ftls oSfnd lH;rk dk uke fn;k x;kA budh tkudkjh 

gesa osnksa ls izkIr gksrh gSA ;g lH;rk Hkh gM+IIkk lH;rk ds {ks= esa gh tUeh 
vkSj èkhjs&/khjs xaxk&;equk ds eSnkuksa esa fodflr gksrh pyh xbZA

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

oSfnd lH;rk ds yksx izkjEHk esa ?kqeDdM+ thou O;rhr djrs Fks] ijUrq 
ckn esa ;s yksx cfLr;ksa esa clus yxs FksA vk;Z lekt fir`lÙkkRed gksus ds 
ckn Hkh ;gk¡ fL=;ksa dk lEeku vkSj vknj fd;k tkrk FkkA

oSfnd laLÏfrµpkjksa osnksa ;Fkk ½Xosn] ;tqosZn] lkeosn rFkk vFkoZosn esa 
of.kZr laLo`Gfr dks oSfnd laLo`Gfr dgk tkrk gSA oSfnd laLo`Gfr ds iz.ksrk 
^vk;Z* FksA

4. 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 gSa4

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

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

I. osn ;k ea= laxzg (Vedas or Collection of Hymns)

osnksa ds ladyudÙkkZ egf"kZ Ï".k }Sik;u osn O;kl gSaA

(i) ½Xosnµ;g izkphure osn gS RkFkk blesa 1028 lwDr rFkk 10 

eaMy gSaA nlosa eaMy esa gh iq#"k lwDr gS ftlesa pkjksa o.kks± 
(czkã.k] {kf=;] oS';] 'kwæ) dk  mYys[k gSA

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

 bUæ] ½Xosn esa of.kZr lokZf/kd egRoiw.kZ nsork gSaA mUgsa vk;ks± 
dk laj{kd rFkk o"kkZ dk nsork ekuk tkrk gSA

 ;ksx dk o.kZu ½Xosn esa fd;k x;k gSA

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

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

(iv) vFkoZosnµ;g tknw&Vksuk ra=&ea= ls lEcfU/kr gSA

II. czkã.k (Brahmins)

 ;s x| esa jph xbZ fVIif.k;k¡ gSa] tks lafgrk ds ea=ksa dh mRifÙk vkSj vFkZ 
Li"V djrh gSaA ;s fuEu gSaµ

½Xosnµ,srjs; rFkk dkS'khrdh

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

;tqosZnµ'kriFk rFkk rSÙkhjh;

vFkoZosnµxksiFk

III. vkj.;d (Aranyaks)

 gj czkã.k dk nk'kZfud Hkkx] taxyksa esa jgus okys rifLo;ksa ds 
ekxZn'kZu gsrq lax`ghr gSA
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IV. mifu"kn~ ;k osnkar (Upnishads & Vedanta)

 gj czkã.k ds vUr esa ;g izLrqr gSA ;g vk;ks± ds izkphu xazFkks a esa s 
fufgr vkè;kfRed fl¼kUrksa dk fupksM+ gSA yxHkx 108 mifu"kn~ 
miyCèk gSa ftlesa eq[; gSµ,srjs;] rSfÙkjh;] NkanksX;] dks'khrdh] 
o`gnkj.; vkfnA mifu"kn esa Kku ds fl¼kUr dks egRo fn;k x;k 
gSaA blesa czã vkSj vkRek ds LoHkko rFkk lEcU/kks a dh nk'kZfud 
O;k[;k dh xbZ gSA

 mifu"kn~ Kku ds fl¼kUr ij cy nsrk gSA

V. vU; lkfgR; (Other Literatures)

(i) osnkaxµosnkax N% gSaµf'k{kk] dYi] O;kdj.k] fu#Dr] Nan rFkk 
T;ksfr"kA blesa lokZfèkd egÙoiw.kZ dYilw= gS tks vk;ks± ds 
x`gLFk thou ls lEcfUèkr gSA

(ii) miosn
 (a) ½Xosnµvk;qosZn (fpfdRlk'kkL= ls lEcfUèkr)
 (b) ;tqosZnµèkuqosZn (;q¼ dyk ls lEcfUèkr)
 (c) lkeosnµxkaèkoZosn (dyk ,oa laxhr ls lEcfUèkr)
 (d) vFkoZosnµf'kYiosn (Hkou fuekZ.k dyk ls lEcfUèkr)

 fgUnqvksa ds N% fo[;kr nk'kZfud lEiznk; Hkh oSfnd lkfgR; esa 
vkrs gSaA ;s N% iz.kkfy;k¡ fuEufyf[kr gSa4

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

5. èkkfeZd vkUnksyu 
(Religious Movements)

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

;FkkµtSu /keZ rFkk ckS¼ /keZA

I. tSu èkeZ (Jainism)

 tSu /keZ dh LFkkiuk ½"kHknso us dh tks tSu/keZ ds izFke rhFk±dj ekus 
tkrs gSaA tSuèkeZ dh LFkkiuk dk okLrfod Js; 24osa rhFk±dj oèkZeku 
egkohj dks tkrk gSA
l	24osa o vafre rhFk±dj egkohj Lokeh dk tUe oS'kkyh ds fudV 

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

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

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

l	egkohj Lokeh dks 12 o"kZ dh xgu riL;k ds ckn tqfEHkdxzke ds 
lehi ½tqikfydk unh ds rV ij lky o`{k ds uhps lokZsPp Kku 

(dSoY;) dh izkfIr gqbZA blh le; egkohj Lokeh tSu (fotsrk)] 
vgZr (iwT;) rFkk fuxZUèk (caèkughu) dgyk,A

l	tSu èkeZ ds 23osa rhFk±dj ik'oZukFk }kjk izfrikfnr pkj 
egkozrµlR;] vfgalk] vifjxzg rFkk vLrs; esa egkohj Lokeh 
us ik¡pok¡ czãp;Z tksM+kA

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

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

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

l	tSu èkeZ dks jk"VªdwV dk laj{k.k izkIr FkkA
tSu /keZ ds pkSchl rhFk±dj vkSj muds fpÊ

l	Jh ½"kHkukFkµcSy] l	Jh vftrukFkµgkFkh]
l	Jh laHkoukFkµv'o (?kksM+k)] l	Jh vfHkuanuukFkµcanj]
l	Jh lqefrukFkµpdok] l	Jh iùizHkµdey]
l	Jh lqik'oZukFkµlkfFk;k (LofLrd)]
l	Jh pUæizHkµpUæek]  l	Jh iq"inarµexj
l	Jh 'khryukFkµdYio`{k l	Jh Js;kalukFkµxSaMk
l	Jh oklqiwT;µHkSalk] l	Jh foeyukFkµ'kwdj]
l	Jh vuarukFkµlsgh] l	Jh /keZukFkµotznaM]
l	Jh 'kkafrukFkµe`x (fgj.k)]  l	Jh dqaFkqukFkµcdjk
l	Jh vjgukFkµeNyh l	Jh efYyukFkµdy'k
l	Jh eqfulzqozrukFkµdPNi (dNqvk)
l	Jh ufeukFkµuhydey l	Jh usfeukFkµ'ka[k
l	Jh ik'oZukFkµliZ l	Jh egkohjµflag
l	efYyukFk ,dek= efgyk tSu rhFk±dj 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

l cq¼ dk vFkZ Kku izkfIr gksrk gSA

l	mUgksaus lkalkfjd nq%[kksa ls eqfDr ikus ds fy, 29osa o"kZ esa x̀g R;kx 
fd;kA bl ?kVuk dks ckS¼ xzaFkksa esa egkfHkfu"Øe.k dgk x;k gSA 

l	dbZ o"kks± dh riL;k ds ckn 35 o"kZ dh vk;q esa ,d fnu cks/kx;k 
(m:osyk) ds fudV ,d ihiy ds ò{k ds uhps mUgsa Kku dk cksèk 
gqvk vkSj rc ls cq¼ gks x;sA

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

 xkSre cq¼ }kjk vius /keZ esa nhf{kr fd;k tkus okyk vfUre O;fDr 
lqHkn~nk FkkA
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 egkcksf/k efUnj lewg cks/kx;k (x;k] fcgkj) esa vofLFkr gSA egkcksf/k 
efUnj lewg esa fLFkr egkcksf/k efUnj ds fudV ^cksf/kò{k* gS] ftlds 
uhps egkRek cq¼ dks Kku dh izkfIr gqbZ FkhA ;gha ls xkSre cq¼ us nqfu;k 
ds fy, ckS¼ /keZ ds vius fnO; Kku dk izpkj fd;k FkkA egkcksf/k 
efUnj lewg esa fLFkr egkcksf/k efUnj dk fuekZ.k ekS;Z 'kkld v'kksd us  
250 bZ- iw- esa djok;k FkkA

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

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

ckS¼ /keZ ds pkj vk;Z lR;
(Four Noble Truth of Buddhism)

nq%[k vFkkZr~ leLr lalkj nq%[ke; gSA

nq%[k leqnk; lalkj ds leLr nq%[kksa dk dkj.k bPNk ;k 
r`".kk vFkok ykylk gSA

nq%[k fujks/k bPNkvksa ;k r̀".kkvksa dks vius o'khHkwr 
j[kdj gh nq%[k dks [kRe fd;k tk ldrk gSA

nq%[k fujks/kxkfeuh izfrink blds vUrxZr nq%[k fuokjd ekxZ crk;s 
x;s gSaA ;s vkB ekxZ gSa tks v"Vkafxd ekxZ 
dgs tkrs gSaA

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

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

nq%[k leqnk; % nq%[k ds dkj.k gSa

fujks/k   % nq%[k dk fuokj.k gks ldrk gS

ekxZ  % blds fuokj.k ds fy, v"Vkafxd ekxZ gSA

l	nq%[kksa dk vfLrRo gSA

l	nq%[k bPNkvksa ls mRiUu gksrk gS rFkk vèkwjh bPNk,¡ iqutZUe dks 
izo`Ùk djrh gSaA

l	tc bPNk,¡ nwj gks tkrh gSa rks iqutZUe ugha ysuk iM+rk gS] ;gh 
fuokZ.k gS rFkk

l	bPNkvksa dks fopkj] O;ogkj vkSj ok.kh esa 'kq¼rk ykdj] v"VekxZ 
ij pydj thrk tk ldrk gSA

 ckS¼ /keZ esa cq¼ dh e`R;q dks egkifjfuokZ.k dgk x;k gSA

(i) v"VekxhZ fl¼kUrµ;g nq%[k fujksèk ekxZ gSA bldk fu:i.k 
fuEu izdkj ls fd;k tk ldrk gSµ

(i) lE;d~ Kku] (v) lE;d~ iz;Ru]

(ii) lE;d~ bPNk] (vi) lE;d~ cqf¼]

(iii) lE;d~ ok.kh] (vii) lE;d~ lekfèk rFkk

(iv) lE;d~ thou] (viii) lE;d~ dk;ZA

(ii) lkfgR;µckS¼ lkfgR; ewyr% ikyh Hkk"kk esa fy[ks x;s Fks rFkk 
eq[;r% f=fiVdksa esa lekfgr gSa] ;s fuEufyf[kr gSaµ

 (a) lqÙkfiVd (b) vfHkèkEe fiVd (c) fou; fiVd

 blds vfrfjDr fuEufyf[kr ckS¼ lkfgR; mYys[kuh; gSaµ

(iii) nhioa'k rFkk egkoa'k

(iv) egkoLrq

(v) fefyUniUgks esa ;wukuh 'kkld fefyUn rFkk ckS¼ fHk{kq ukxlsu ds 
nk'kZfud fo"k; ls lEcUèkh okn&fookn dk o.kZu fd;k 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)

6. laxe ;qx 
(Sangam Age)

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

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

I. laxe lkfgR; (Sangam Literature)

 rfey Hkk"kk esa miyCèk izkphure lkfgR; ̂ laxe& lkfgR;* gS] tks rhu 
laxeksa ds mijkUr rS;kj fd;k x;k FkkA ;s laxe ik.M~; 'kkldksa ds 
laj{k.k esa gqvk FkkA

(i) izFke laxeµ;g laxe ik.M~; 'kkldksa ds laj{k.k esa mudh 
izkphu jktèkkuh ^enqjk* esa vxLR; ½f"k dh vè;{krk esa 
lEiUu gqvk FkkA

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

(iii) r`rh; laxeµ;g laxe mÙkjh enqjk esa uDdh;j dh vè;{krk 
esa lEiUu gqvk FkkA

II. izeq[k rfey xzaFk (Famous Tamil Texts)

(i) rksYdkfIi;e~µ;g ^f}rh; laxe* dk ,d ek= 'ks"k xzUFk gSA
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 vxLR; ½f"k ds ckjg ;ksX; f'k";ksa esa ls ,d ^rksYdkfIi;j* }kjk 

;g xzUFk fy[kk x;k FkkA

(ii) ifRruikySµbldh jpuk Hkh #æudUukj us dhA bl xzUFk esa 

izsexhr lax`ghr gSA

(iii) fl#ikuk=qIinSµbldh jpuk uRFkukj us dh FkhA

(iv) ifnusfdYyd.koUdqµ;g r`rh; laxe dk rhljk laxzg xzUFk gSA

III. laxe;qxhu jkT; (Sangam Aged States)

 laxe lkfgR; ls lqnwj nf{k.k ds rhu izeq[k jkT;ksaµik.M~;] pksy rFkk 

psj ds fo"k; esa tkudkjh izkIr gksrh gSA

(i) pksy jkT;

 laxe;qxhu jkT;ksa esa loZizFke pksyksa dk mn; gqvk FkkA bl jkT; 

dh izkphure jktèkkuh mÙkjh euywj Fkh rFkk blds ckn mjS;wj 

esa cuhA pksyksa dk jktdh; fpÊ ^ck?k* FkkA

 byatsr psfUuµbl oa'k dk egRoiw.kZ izFke 'kkld Fkk rFkk dkfjdky 

dks (eqDrylh Vk¡xksa okyk* vFkkZr~ ^ikao tyk O;fDr) byatsr psfUu 

dk iq= FkkA flapkbZ ds fy, 16 ehy yEch pksy >hy dk fuekZ.k 

pksy 'kkld jktsUæ izFke }kjk djok;k x;k FkkA

(ii) ik.M~; jkT;

 izkphu ik.M~; jkT; pksy jkT; dh izkjfEHkd jktèkkuh ^dksjdkbZ* 

FkhA ckn esa bldk dsUæ enqjbZ cukA ik.M~; jkT; dk jktdh; 

fpÊ ^eNyh* FkkA

(iii) psj jkT;

 izkphu psj jkT; dk jktdh; fpÊ ̂ èkuq"k* FkkA izkphu psj jkT; dh 

nks jktèkkfu;k¡ Fkhaµoaft vkSj rks.MhA bl jkT; ds izeq[k 'kkld 

fuEufyf[kr Fksµmn;utsjky] usUnutsjky] vknu dqV~Vqou] 

'ksuxqV~Vou vkfnA

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

bZ- iw- NBh 'krkCnh esa Hkkjrh; jktuhfr esa vusd 'kfDr'kkyh jkT;ksa dk mn; 

gqvk] ftUgsa egktuin dgk x;kA egktuin lksyg jkT;ksa dk ,d lewg Fkk tks 

izkphu Hkkjr esa ekStwn FksA

egktuin dky izk;% izkjfEHkd jkT;ksa] yksgs ds c<+rs iz;ksx vkSj flDdksa ds 

fodkl ds fy, fo'ks"k :i ls tkuk tkrk gSA blh le; esa ckS¼ vkSj tSu lfgr 

vusd nk'kZfud fopkj/kkjkvksa dk fodkl gqvkA

lksyg egktuin (Sixteen Mahajanpadas)

NBh 'krkCnh bZ.iw. esa mÙkjh Hkkjr fofHkUu tuinksa esa foHkDr FkkA ckS¼ xazFk 

vaxqÙkj fudk; rFkk tSu xazFk ^Hkxorh lw=* esa lksyg (16) egktuinksa dk 

mYys[k gS ftls "kksM~'k egktuin dgk tkrk FkkA ;s tuin fuEu izdkj Fksµ

egktuin (Mahajanpadas)

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

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

JkoLrh

3. vax exèk jkT; ds iwoZ esa pEikuxjh

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

jktx`g

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

,d Hkkxµ 
dq'khuxj
nwljk Hkkxµ 
ikokiqjh

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

oS'kkyh

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

'kqfDrerh

8. oRl vkèkqfud bykgkckn ds ikl dkS'kkEch

9. dq# fnYyh vkSj esjB ds lehi fLFkr Fkk bUæizLFk

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

vkfg{k= 
dkfEiY;

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

iksVyh@iksru

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

fojkVuxjh

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

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

r{kf'kyk

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

gkVd

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

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

NBh 'krkCnh bZ. iw. esa egktuinksa esa mÙkj Hkkjr esa ex/k] dk'kh] dkS'ky vkSj 
vax izeq[k 'kfDr'kkyh jkT; Fks] ijUrq ex/k egktuin vius le{k jkT;ksa 
ls dgha vf/kd 'kfDr vkSj izfr"Bk izkIr djus esa lQy jgkA vkjfEHkd 
ex/k ds izeq[k oa'kksa dk fooj.k vxz izdkj gSµ
I. g;±d oa'k (544 bZ.iw. ls 412 bZ.iw.)

II. f'k'kqukx oa'k (412-344 bZ.iw.)

III. uan oa'k (344-324 bZ.iw.)
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I. g;±d oa'k (Haryank Dynasty)

 g;±d oa'k dk dky 544 bZ- iw- ls 412 bZ- iw- rd ekuk tkrk gSA bl oa'k 
dk okLrfod laLFkkid fcfEclkj] tcfd ukxn'kd vafre 'kkld FkkA

(i) fcfEclkj (Jksf.kd)

l	 fcfEclkj (558-491 bZ. iw.) g;±d oa'k dk laLFkkid FkkA 
budh jktèkkuh fxfjczt (jktx`g) FkhA

l	 fcfEclkj us vius jktoS/k ^thod* dks vofUr ujs'k 
p.Miz|ksr dh ihfy;k (ik.Mq) uked chekjh dks Bhd djus 
ds fy, Hkstk FkkA

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)

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

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

9. 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

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

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

I. pUæxqIr ekS;Z (321-297 bZ.iw.) (Chandragupta Maurya)

 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

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

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

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

 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

l	lezkV v'kksd us lEiw.kZ ,f'k;k esa rFkk vU; egk}hiksa esa ckS¼ èkeZ 
dk izlkj o izpkj fd;kA v'kksd ds iz'kklu ds nkSjku ckS¼ /keZ 
ds izlkj o izpkj dh iqf"V Vksijk lEiknu }kjk gksrh gSA ;g czkãh 
fyfi esa fy[kk x;k gSA

l v'kksd ds f'kykys[k izkÏr Hkk"kk esa f[kys x, gSa rFkk budh fyfi 
czkãh o [kjks"Bh gSA

11. ekS;ksZÙkj dky 
(Later Maurya Age)

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

I. 'kqax oa'k (Shunga Dynasty)

l	 'kqq ax czkã.k oa'kh; 'kkld FksA bl jktoa'k dk vfUre jktk 
nsoHkwfr FkkA
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l	 Hkjgqr Lrwi dk fuekZ.k iq";fe= 'kqax us djok;k FkkA
l	 baMks&;wukuh 'kkld feukaMj dks iq";fe= 'kaqx us ijkftr fd;k FkkA
l	 'kqax 'kkldksa us viuh jktèkkuh fofn'kk esa LFkkfir dh FkhA

II. vkUèkz lkrokgu oa'k (Andhra-Satvahana Dynasty)

l	 lq'kekZ d.o ds lsukifr fleqd us 27 bZ.iw. esa mldk oèk dj 
lkrokgu oa'k dh uhao MkyhA fleqd 'kkrd.khZ] xkSrehiq= 
'kkrd.khZ] ofl"Bhiq=] iqyqekoh rFkk ;KJh 'kkrd.khZ bl oa'k 
ds izeq[k 'kkld Fks] ftUgksaus yxHkx 250 bZ. rd 'kklu fd;kA 
;KJh 'kkrd.khZ bl oa'k dk vfUre egÙoiw.kZ 'kkld FkkA

l	 xkSreh iq= 'kkrd.khZ (1063130 bZ.) bl oa'k dk lokZfèkd egku 
'kkld FkkA dgk tkrk gS fd blds ?kksMs+ rhu leqæ dk ikuh fi;k 
djrs FksA

l	 lkrokgu 'kkld ̂ gky* us ̂ xkFkklIr'krh* uked xzaFk dh jpuk  
dh FkhA

l	 bl dky esa rk¡cs] dk¡ls ds vykok 'kh'ks ds flDds dkQh 
izpfyr FksA

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

I. 'kd (Shaka)

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

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

II. dq"kk.k (Kushanas) 

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

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

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

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

jktèkkuh eFkqjk FkhA
l	 dfu"d ds njckj esa ik'oZ] olqfe=] v'o?kks"k rFkk ukxktqZu 

tSls ckS¼ nk'kZfud Hkh fuokl djrs FksA
l	 cq¼pfjr v'o?kks"k dh izeq[k jpuk gSA
l	 ukxktqZu dks Hkkjr dk vkbUlVhu dgk tkrk gSA bUgkssaus viuh 

iqLrd ekè;fed lw= esa ^lkis{krk dk fl¼kUr* izfrikfnr fd;kA
l	 Hkkjr esa lokZfèkd 'kq¼ lksus ds flDdksa dk izpyu dq"kk.kksa us 

pyok;kA

l	 izfl¼ iqLrd ^dkelw=* dh jpuk ^okRL;k;u* }kjk blh dky 
esa dh xbZA

l	 dfu"d ds jktoS| pjd (pjd lafgrk ds jpukdkj) FksA

l	 ;g dky xka/kkj 'kSyh dh mRifÙk dk dky Hkh FkkA

13. 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 2403280 bZ. rd 'kklu fd;kA mlus egkjkt dh mikfèk 
izkIr dhA mlds ckn mldk iq= ?kVksRdp 'kkld cukA

II. pUæxqIr izFke (3203335 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 (3353375 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

(i)  gfj"ks.k ds ^iz;kxiz'kfLr* ] bykgkckn dk LraHk leqæxqIr ls 
lEcfU/kr gSA

 l	 leqæxqIr dh ,d vU; mikf/k i`fHkR;k izFke ohj Hkh FkhA

(ii)  leqæxqIr mPpdksfV dk dfo ,oa laxhrK Hkh Fkk] blh dkj.k mls 
^dfojkt* dgk tkrk FkkA

(iii) leqæxqIr dks flDdksa ij oh.kk ctkrs gq, fpf=r fd;k x;k 
gSA

IV. pUæxqIr f}rh; (3803415 bZ.) (Chandragupta II)

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

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

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

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

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



 8  |   

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

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

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

 l	foØe laor~ dh 'kq#vkr 57 bZ- iw- esa gqbZA foØekfnR; us 'kdksa dks 
ijkftr djus dh miyfC/k ds :i esa bldh 'kq#vkr dhA

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

l g"kZoèkZu (606-647 bZ.) (Harsh Vardhan)

	 u	iq";Hkwfr] o/kZu oa'k dk laLFkkid FkkA iq";Hkwfr us Fkkus'oj dks 
viuh jkt/kkuh cuk;kA og ^f'ko* dk ije HkDr FkkA

	 u	g"kZo/kZu] jkT;o/kZu ds ckn Fkkus'oj ds flagklu ij cSBkA g"kZoèkZu 
ds fo"k; esa ck.kHkV~V ds ^g"kZpfjr* ls O;kid tkudkjh feyrh gSA 
g"kZo/kZu us yxHkx 41 o"kZ (606-647AD) 'kklu fd;kA

	 u	g"kZ ckS¼ èkeZ dk vuq;k;h FkkA

	 u	g"kZ us viuh jktèkkuh Fkkus'oj ls dUukSt LFkkukUrfjr dh Fkh 
rFkk g"kZ dh lsuk dks 620 bZ. esa pkyqD; ujs'k iqydsf'ku f}rh; 
us ueZnk ds rV ij ijkftr fd;k FkkA

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

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

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

	 u	ukxkuUn (ukxksa dk vkuUn)] jktk g"kZo/kZu }kjk jfpr ,d laLÏr 
ukVd gSA ;g laLÏr ds loZJs"B ukVdksa esa ls ,d gSA ;g ukVd 
ik¡p vadksa esa fy[kk x;k gSA

	 u	̂g"kZpfjr* ck.kHkV~V }kjk jfpr izfl¼ laLÏr xzUFk gSA bl xzUFk 
esa g"kZo/kZu ds thou rFkk rRdkyhu Hkkjr ds bfrgkl dk o.kZu 
fd;k x;k gSA

15. jktiwr dky (800-1200 bZ.) 
(Rajput Age)

g"kZ dh e`R;q ds ckn mÙkjh&if'peh Hkkjr esa NksVs&NksVs LorU= jkT;ksa dk 
mn; gqvkA bu fofHkUu NksVs&NksVs LorU= jkT;ksa ds 'kkld jktiwr Fks] 
ftUgksaus 1200 bZ. rd yxHkx 500 o"kks± rd 'kklu fd;kA Hkkjrh; bfrgkl 
esa bl dky dks ^jktiwr ;qx* ds uke ls Hkh tkuk tkrk gSA

'kkgh jktiwrµiatkc ds 'kkld Hkheiky] t;iky] vkuUniky rFkk 
f=ykspu iky bl oa'k ds egRoiw.kZ 'kkld FksA 1021 bZ. esa egewn xtuh 
}kjk gVk;s x;sA

I. pkSgku oa'k (Chauhan Dynasty)

 ;g mÙkj Hkkjr dk lcls 'kfDr'kkyh oa'k FkkA i`Fohjkt pkSgku bl 
oa'k dk ohj] izrkih ,oa vfUre 'kkld Fkk ftldk eksgEen xkSjh ds 
lkFk rjkbu dk izFke rFkk f}rh; ;q¼ gqvk FkkA blh jktoa'k ds 
'kklu dky esa gqbZA
l	 oklqnso us pkSgku oa'k dh LFkkiuk dhA bldh jktèkkuh vfg{k= 

FkhA
l	 vt;jkt us vtesj dh LFkkiuk dj vtesj dks pkSgkuksa dh 

jktèkkuh cuk;kA 
l	 vt;jkt  ds ckn v.kksZjkt 'kkld cukA blus iq"dj esa ojkg 

eafnj dk fuekZ.k djok;kA
(i)  foxzgjkt-IV (1153363 bZ.)µ;g v.kksZjkt dk iq= Fkk ftls 

chlynso Hkh dgk tkrk gSA blus gfjdsfy ukVd dh jpuk 
dhA blds njckjh dfo lksenso us yfyrfoxzgjkt dh jpuk 
dhA foxzgjkt-IV us vtesj esa ,d laLÏr eB cuok;k ftls 
vkt ^v<+kbZ fnu dk >ksaiM+k* ds uke ls tkuk tkrk gSA v<+kbZ 
fnu dk >ksaiM+k ,d efLtn gS ftldk fuekZ.k dqrqcqíhu ,scd 
us djk;k FkkA bldh nhokjksa ij yfyrfoxzgjkt dh iafDr;k¡ 
vkt Hkh vafdr gSaA

(ii)  i`Fohjkt pkSgku r`rh; (1178392 bZ.)µblus pansy jktk 
ijekfnZnso dks gjk fn;kA bldks jk; fiFkkSjk ds Hkh uke ls Hkh 
tkurs gaSA i`Fohjkt jklks ds ys[kd pUncjnkbZ] t;kud blds 
njckjh dfo FksA t;kud us i`Fohjkt fot; dh jpuk dhA 
i`Fohjkt pkSgku (r`rh;) us eksgEen xkSjh ls nks ;q¼ fd,µ

 (i) rjkbu dk izFke ;q¼ (1191 bZ.)µblesa eks. xkSjh ijkftr 
gqvkA

 (ii) rjkbu dk f}rh; ;q¼ (1192 bZ.)µblesa eks. xkSjh us 
i`Fohjkt-III dks gjk fn;kA

	 bl ;q¼ ds ckn pkSgkuksa dh 'kfDr lekIr gks xbZ vkSj rqdZ jkT; dh 
LFkkiuk gqbZA

II.  xgM+oky (jkBkSj) oa'k (Gahadwal/Rathore Dynasty)

l	 xgM+oky oa'k dh LFkkiuk pUænso us (1080-85 bZ.) dh FkhA 
bldh jktèkkuh dUukSt ,oa f}rh; jktèkkuh okjk.klh FkhA

 (i)  pUænsoµ;g enupUnz dk iq= Fkk ftlus mÙkj Hkkjr 
esa egewn dh vuqifLFkfr esa jk"VªdwV ds jktk xksiky dks 
ijkftr fd;kA bldh jktèkkuh okjk.klh FkhA pUænso 
us eqfLyeksa ij r#{knaM uke dk dj yxk;k] tks muls 
vkxkeh ;q¼ ij vkus okys [kpZ ds fy, fy;k tkrk FkkA

 (ii) xksfoUnpUnzµblds 'kklu esa dUukSt us viuh [;kfr iqu% 
izkIr dh A blds ea=h y{ehèkj us dkuwu vkSj izfØ;k ij  
ÏR; dYir#(dYinzqe) dh jpuk dhA

  xksfoUnpUæ dh ,d jkuh dqekjnsoh us lkjukFk esa 
èkeZpØ&ftu fogkj dk fuekZ.k djok;kA
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 (iii) t;panµ;g bl oa'k dk vafre 'kkld FkkA i`Fohjkt-III 

bldk ledkyhu FkkA  pUncjnkbZ Ïr i`Fohjkt jklks ds 
vuqlkj i`Fohjkt r`rh; us t;pan dh iq=h la;ksfxrk dk 
vigj.k dj fy;k FkkA eksgEen xkSjh us 1194 esa pUnkoj 
ds ;q¼ esa t;pUn dks ekj MkykA

III. cqUnsy ;k pUnsy oa'k (Bundel/Chandel Dynasty)

 bl oa'k dh LFkkiuk uUuqd us dhA ;'kksoeZu bl oa'k dk izFke 
izrkih ,oa LorU= 'kkld FkkA ftlus cqUnsy[k.M ij 'kklu 
fd;kA ijeky vFkok ijekfnZnso pUnsy 'kkld iekfnZnso ds le; 
vkYgk vkSj Åny tSls izfl¼ lsukifr FksA pUnsy 'kkldksa dh 
jktèkkuh [kqtjkgksa FkhA pansy bl oa'k dk vfUre 'kkld FkkA blh 
ds 'kkludky esa rqdks± us pansy jkT; ij vkozGe.k fd;k Fkk ftlds 
QyLo:i pUnsy oa'k ds iru dh 'kq#vkr gqbZA blh oa'k ds 
'kkludky esa [ktqjkgks efUnj dk fuekZ.k gqvkA [ktqjkgks ds efUnjksa 
esa danfj;k egknso loksZÙke gSaA

IV. ijekj oa'k (Parmar Dynasty)

 bl oa'k dk laLFkkid misUæ FkkA Jh g"kZ bl oa'k dk izFke LorU= 
'kfDr'kkyh 'kkld Fkk ftlus jk"VªdwVksa dks ijkftr fd;kA jktk 
Hkkst ds uke ij Hkksiky 'kgj clk] viuh nku'khyrk] dyk ,oa 
fo|kuqjkx ds dkj.k og bl oa'k ds lokZfèkd izfl¼ jktk FksA

	 l	jktk Hkkst us dfojkt dh mikfèk èkkj.k dhA mlus 
fpfdRlk'kkL=] [kxksy'kkL=] èkeZ] O;kdj.k] LFkkiR;'kkL= 
vkfn ij chl ls vfèkd xzaFkksa dh jpuk dhA

 l ijekj 'kkldksa dh /kkjkuxjh mudh nwljh jkt/kkuh FkhA izFke 
jkt/kkuh mTtSu FkhA

 l	Hkkst us èkkjkuxjh dk foLrkj fd;kA Hkkst'kkyk ds :i esa ,d 
izfl¼ egkfo|ky;  dh LFkkiuk dhA

 l	Hkkst dh e`R;q ij iafMrksa dks cgqr nq%[k gqvkA mldh e`R;q ij 
;g dgkor izpfyr gks xbZ fd ^^v|èkkjk fujkèkkjk fujkyEck 
ljLorh** (fo|k vkSj fo}ku nksuksa fujkfJr gks x;sA)

 l	Hkkst us fpÙkkSM+ esa f=Hkqou ukjk;.k eafnj dk fuekZ.k djok;kA

V. lsu oa'k (Sen Dynasty)

 lkear lsu lsu oa'k dk laLFkkid Fkk ftlus caxky rFkk fcgkj ij 
viuk 'kklu fd;kA bldh jktèkkuh ufn;k (y[kukSRkh) FkhA y{e.k 
lsu bl oa'k dk vfUre izfl¼ jktk FkkA xhrxksfoUn ds jpf;rk 
t;nso blds njckjh dfo FksA

	 l	 nku lkxj] vn~Hkqr lkxj uked xazFk dh jpuk lsu 'kkld 
cYykylsu }kjk dh xbZ FkhA

 l	 lsu jktoa'k ,slk izFke jktoa'k Fkk] ftlus viuk vfHkys[k 
loZizFke fgUnh esa mRdh.kZ djok;kA

 l	 y{e.k lsu caxky dk vafre fgUnw 'kkld FkkA

VI. dYpqjh oa'k (Kalchuri Dynasty)

 bl oa'k dk laLFkkid ^dksdYy* FkkA ftlus ^f=iqjh* dks viuh 
jktèkkuh cukdj 'kklu fd;kA bl oa'k dh nks 'kk[kk,¡ FkhaA xaxs;nso 

bl oa'k dk 'kfDr'kkyh 'kkld Fkk] ftldks foØekfnR; dh mikf/k 
izkIr gqbZA

VII. iYyo oa'k (Pallava Dynasty)

	 l	 iYyo oa'k dk okLrfod laLFkkid flagfo".kq (574-600 bZ.) 
dks ekuk tkrk gSA bldh jktèkkuh dkaphiqje~ FkhA

 l	 iYyo ujs'k egsUæ oeZu izFke (600-630 bZ.) egku~ fuekZrk 
dfo vkSj laxhrK FkkA blus eÙk foykl izglu uked gkL; 
xazFk dh jpuk dh] blus HkxonTuqdh;e uked xzaFk Hkh 
fy[kkA

 l	 ujflagoeZu izFke (630-668 bZ.) iYyo oa'k dk lokZfèkd 
;'kLoh 'kkld FkkA mlus cknkeh ds pkyqD; 'kkld iqydsf'ku 
f}rh; ijkftr djus ds ckn ^fot; LrEHk* LFkkfir fd;k 
rFkk ^okrkihdks.M* dh mikfèk èkkj.k dhA

 l	 ujflagoeZu us egkcyhiqje uxj dh LFkkiuk dh rFkk 
egkcyhiqje ds izfl¼ ,dkRed jFkksa (lkr iSxksMk) dk 
fuekZ.k Hkh mlh us djok;kA

 l	 nf{k.k Hkkjr ds iYyoksa ds jFk efUnjksa esa HkhejFk lcls cM+k 
rFkk æksinh jFk lcls NksVk FkkA

 l	 ujflagoeZu ds gh 'kkludky esa phuh ;k=h àsulkax us dkaph 
dh ;k=k dh FkhA

 l	 ujflagoeZu f}rh; us dk¡ph ds dSyk'kukFk efUnj rFkk 
egkcyhiqje~ ds 'kksj efUnj dk fuekZ.k djok;k FkkA

 l	 egkdfo nf.Mu ujflag oeZu f}rh; dk ledkyhu FkkA

 l	 ufUnoeZu f}rh; us dk¡ph ds eqÙkGs'oj o cSdq.B es:ey 
efUnj dk fuekZ.k  djok;kA oS".ko lar fr#eaxkbZ vyokj 
bldk ledkyhu FkkA

 l	 nf{k.k Hkkjr dh iYyo okLrqdyk gh nf{k.k Hkkjr dh æfoM+ 
dyk 'kSyh dk vkèkkj cuhA

 l	 1891 bZ. esa vksfj;.Vy fjlpZ bULVhV~;wV dh LFkkiuk dh 
Fkh ftls eSlwj vksfj;.Vy ykbczsjh ds :i esa tkuk tkrk gSA 
dukZVd ds #æiVuk esa tUes ßvkj 'kkek'kkL=hÞ us u dsoy 
rkM+ ds iÙkksa ij fy[kh ;|fi laLÏr dh gLrfyfi;ksa dks 
,df=r fd;kA

 l	 o"kZ 1100 bZ. esa fufeZr efUnj tks Hkqous'oj ds vU; efUnjksa 
ij iz/kkurk j[krk gSA og f=Hkqous'oj fyaxjkt efUnj gSA

VIII. xqtjkr ds pkyqD; (Chalukayas of Gujarat)

 xqtjkr esa bl oa'k dk laLFkkid ^ewyjkt izFke* FkkA t;flag 
fl¼jkt bl oa'k dk lokZfèkd 'kfDr'kkyh ,oa dqekjiky bl 
oa'k dk vfUre 'kkld FkkA bldh e`R;q ds ckn bl oa'k dk ozGe'k% 
iru gks x;kA gsepUæ dqekjiky ds lykgdkj FksA

 okrkih ds pkyqD;

 l	  bl oa'k dk laLFkkid t;flag FkkA

 l	 bl oa'k ds 'kkld 'kSo er ds vuq;k;h FksA

 l	 bl oa'k dk izFke izeq[k 'kkld iqydsf'ku izFke (535-566 

bZ.) FkkA blus cgqr ls v'oesèk ;K fd;s FksA
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 l	 bl oa'k dh jktèkkuh okrkih (vkèkqfud cknkeh) FkhA

 l	 iqydsf'ku f}rh; okrkih ds pkyqD; jktoa'k dk lokZfèkd 
;ksX; o lkglh 'kkld FkkA mlus g"kZoèkZu dks ueZnk rV ij 
ijkftr fd;kA bl fot; ds ckn mlus ijes'oj dh mikfèk 
èkkj.k dhA

 l	 iqydsf'ku f}rh; us if'kZ;k ds jktk [kqljks f}rh; ds njckj 
esa viuk nwr HkstkA

 l	 àsulkax iqydsf'ku f}rh; ds 'kkludky esa pkyqD; lkezkT; 
dh ;k=k ij vk;kA

 l	 pkyqD; ml le; dh tylSU; 'kfDr ds :i esa izfl¼ FksA

 l	 ,sgksy vfHkys[k dk lEcUèk iqydsf'ku f}rh; ls gSA bldk 
laLÏr Hkk"kk esa ys[kd jfodhfrZ FkkA

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

(Central India, Northern India & Deccan 

Age of Three Empires)

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

I. iky lkezkT; (Pala Empire)

	 l	iky lkezkT; dh LFkkiuk 750 bZ. esa xksiky ds }kjk caxky esa gqbZ 
FkhA

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

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

II. izfrgkj (Pratiharas)

	 l	bl oa'k dh LFkkiuk gfj'pUæ us dh FkhA

	 l	izfrgkj oa'k dh igyh jkt/kkuh mnek.Miqj FkhA

	 l	ukxHkê izFke (730 - 756 bZ.)µ;g xqtZj izfrgkj oa'k dk okLrfod 
laLFkkid FkkA

	 l	ukxHkV~V vkSj mlds iq= egsUæ iky ds le; muds njckj esa 
jkt'ks[kj fuokl djrs Fks tks mlds jktxq# Hkh FksA jkt'ks[kj dh 
jpuk,¡µdiZwjeatjh] dkO;ehekalk] gjfoykl] Hkqoudks'k] cky 
jkek;.kA

	 l	bl oa'k dk vafre 'kkld ;'kiky FkkA

III. jk"VªdwV (Rashtrakutas)

	 l	jk"VªdwV oa'k dk laLFkkid nafrnqxZ Fkk ftlus 'kksykiqj ds ikl 
ekU;[ksr ;k ey[ksM+ dks viuh jktèkkuh cuk;kA

17. pksy lkezkT; (uoha ls ckjgoha lnh rd) 

[Chola Empire (9th to 12 th Century AD)]

l	 pksy lkezkT; dk laLFkkid fot;ky; (850 bZ. ls 871 bZ-) Fkk] ;s 
igys iYyoksa dk lkear FkkA mlus 850 bZ. esa ratkoqj ij dCtk fd;k 
vkSj mls viuh jktèkkuh cuk;kA

l	 fot;ky; us ratkSj ij vfèkdkj djus ds ckn ujdsljh dh mikfèk 
èkkj.k dhA

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

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

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

18. izkphu Hkkjr ds xzUFk vkSj muds ys[kd 

(Ancient Indian Writers)

Ø- la- xzUFk ys[kd

1. rÙo dkSeqnh] rÙo 'kkjnh] U;k;o£rdk] 
U;k;lw= èkkjk] U;k;df.kdk] ;ksxlkjlaxzg

okpLifr feJ

2. ;ksxo£rdk] ;ksxlkjlexz foKku fHk{kq 

3. frydeatjh] ;'kfLryd èkuiky

4. dqêuhere~ nkeksnjxqIr

5. rÙo'kqf¼ mn;u

6. U;k;eatjh t;ar

7. U;k;rÙo ;ksxjgL; ukFkeqfu

8. xhrlaxzg] egkiq#"k fu.kZ;] fl¼=;] vxe 
çkek.;

;kequkpk;Z

9. èkwrZO;kek] lejkfnR; dFkk gfjHkæ 

10. dqoy;ekyk mí~;ksrulwfj

11. vftr 'kkfUrLro uafnls.k

12. lrlbZ gky

13. c`gRdFkk xq.kk<î
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egRoiw.kZ vH;kl iz'u
 1. ikWfy'kokj ik"kk.k midj.k fdl ;qx dh 

fo'ks"krk gS\

  (A) iqjkik"kk.k (B) iwoZiqjkik"kk.k

  (C) e/;ik"kk.k (D) uoik"kk.k

 2. vk| bfrgkl-------------vkSj bfrgl ds chp dh 
vof/k gS] ftlds fy, gekjs ikl cgqr de 
fyf[kr fjdkWMZ gSaA

  (A) vk/kqfud bfrgkl

  (B) izkxSfrgkl

  (C) iksLV&bfrgkl

  (D) eè;dkyhu bfrgkl

 3. gM+Iik ds yksx fdl /kkrq dk mi;ksx ugha 
tkurs Fks\

  (A) rk¡ck (B) dk¡lk

  (C) lksuk (D) ykSg 

 4. fuEufyf[kr eas ls dkSu&lk iqjkrkfRod LFky 
fla/kq ?kkVh lH;rk ls lEcfU/kr ug° gS\

  (A) vkgM+ (B) jk[khx<+h

  (C) dkyhcaxk (D) lqjdksVM+k 

 5. gM+Iik ds fuoklh ------------------------ ds lkFk 
O;kikfjd lEcU/k j[krs FksA

  (A) tkok (B) phu

  (C) eslksiksVkfe;k (D) tkiku

 6. dkdksZV jktoa'k dk laca/k fuEufyf[kr esa ls 
fdlds bfrgkl ls Fkk \

  (A) fcgkj (B) tEew d'ehj

  (C) xqtjkr (D) vka/kz izns'k

 7. fuEu esa ls dkSu&lk fo".kq dk vorkj ugha gS\

  (A) eRL; (B) dweZ

  (C) ij'kqjke (D) nf/kph

 8. ^yksFky* fdl unh ds fudV fLFkr gS\

  ‘Lothal’ is located near which of the 

following rivers ?

  (A) lryt (B) ?kX?kj

  (C) jkoh (D) Hkksxoks

 9. dfu"d ds 'kklu esa ckS¼ laxhfr dk vk;kstu 
-----------------esa gqvk FkkA

  (A) cks/kx;k (B) ex/k

  (C) lkjukFk (D) d'ehj

 10. fuEufyf[kr eas ls dkSu rhljs tSu rhFk±dj Fks\

  (A) fj"kHknso (B) vftrukFk

  (C) laHkoukFk (D) lqefrukFk

 11. oRl egktuin dh jkt/kkuh Fkh—

  (A) dkS'kkEch (B) gfLrukiqj

  (C) vrjath[ksM+k (D) jkt?kkV

 12. fuEufyf[kr esa ls ex/k ds fdl 'kkld us xaxk 
unh ds rV ij ikVfyiq= uked 'kgj  clk;k 
Fkk \

  (A) iqydsf'ku (B) mnkf;u

  (C) leqæxqIr (D) foØekfnR; 

 13. egkjktkf/kjkt dh mikf/k viukus okyk igyk 
xqIr 'kkld dkSu Fkk\

  (A) pUæxqIr I (B) pUæxqIr II

  (C) leqæxqIr (D) JhxqIr

 14. g"kZo/kZu ds lkezkT; ds le; tks phuh i;ZVd 

Hkkjr vk;k Fkk] og Fkk&

  (A) Qkáku (B) àsulkax

  (C) ykek rkjkukFk (D) bfRlax

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

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

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

rr
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 HkkSfrd foKku
(Physics)

v/;k;

10

lkekU; foKku

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

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

2. ;kaf=dh 
(Mechanics)

I. HkkSfrd jkf'k;k¡ (Physical Quantitics)

 nqfu;k esa tks Hkh oqGN ekiuh; gS] HkkSfrd jkf'k gSA

 ;g jkf'k nks izdkj dh gksrh gSaµ

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

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

II. ek=d (Unit)

fdlh jkf'k osG ekiu osG funsZ'k ekud dks ek=d (Unit) dgrs gSaA 
ek=d nks izdkj osG gksrs gSaµ

(i) ewy ek=d (Fundametal Unit)

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

(i) ewy ek=dµ;s fdlh nwljh jkf'k ij fuHkZj ugha djrs gSa_ 
tSlsµyEckbZ] æO;eku] le;A

lkr ewy ek=d (Seven Fundamental Units)

jkf'k ek=d dk uke laosGr

yEckbZ (length) ehVj (meter) m

æO;eku (mass) fdyksxzke (kilogram) kg

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

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

rki (temperature) osGfYou (kelvin) K

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

inkFkZ dh ek=k (amount of 
substance)

eksy (mole) Mol

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

nl ds ?kkr ds fofHkUu :i

(Diferent 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
(Symbol)

1024 ;ksV~Vk (Yotta) Y

1021 tsV~Vk (Zetta) Z

1018 Ldlk (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

10324 ;ksDVk (Yocto) y

10321 tsIVks (Zepto) z

10318 ,Vks (Atto) a

10315 QsEVks (Femto) f

10312 fidks (Pico) p

1039 uSuks (Nano) n

1036 ekbØks (Micro) µ

1033 feyh (milli) m

1032 lsaVh (Centi) c

1031 Mslh (Deci) d

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

dk;Z ;k ÅtkZ twy J

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

nkc ikLdy Pa

III. ek=d i¼fr;k¡ (Unit Systems)

HkkSfrd foKku ds vUrxZr 3 i¼fr;ksa dk iz;ksx fd;k tkrk gSµ
(i) CGS i¼fr (lseh&xzke&lsd.M i¼fr)
(ii) FPS i¼fr (QqV&ikm.M&lsd.M i¼fr)
(iii) MKS i¼fr (ehVj&fdyksxzke&lsd.M i¼fr)
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[kxksyh; nwfj;ksa dk ekiu
(Measurement of Astronomical Distances)

l		izdk'k o"kZ (Light Year)

  izdk'k }kjk fuokZr esa ,d o"kZ esa r; dh x;h dqy nwjh ,d izdk'k 
o"kZ dgykrh gSA

 1 izdk'k o"kZ = 9.467 × 1015 eh-

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

l		[kxksyh; bdkbZ (Astronomical Unit)

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

1 [kxksyh; ek=d = 1.496 × 1011 ehVj

l		ikjlsd (Parsec)

  ;g nwjh ekius dh lcls cM+h bdkbZ ekuh tkrh gSA

1 ikjlsd = 3.08 × 1016 eh-

1 ikjlsd = 3.26 izdk'k o"kZ

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

l		lkFkZd eku ;k vad (Signiocant 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

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

l		jsfM;u (Radian)

  og dks.k] tks o`Ùk dh f=T;k ds cjkcj pki ds }kjk o`Ùk ds dsUæ ij 
cukrk gS] jsfM;u dgykrk gSA

l		LVsjsfM;u (Steradian)

  ?ku dks.k dk og eku tks xksys ds i`"B ds ml Hkkx }kjk ftldk 
{ks=Qy xksys dh f=T;k ds oxZ ds cjkcj gksrk gS] xksys ds dsUæ ij 
cuk;k tkrk gS] LVsjsfM;u (sr) dgykrk gSA

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

l		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

l		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

l		ekbØkWu (Micron)

  ekbØksehVj dks ekbØkWu Hkh dgk tkrk gSA bls 8m9 (E;w) ls n'kkZrs gSaA 
1 ekbØkWu (ekbØksehVj) = 1036 ehVjA

l		,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 = 10310 ehVjA

l		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

l		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 ,oksxSMªks 
fu;rkad ;k ,oksxSMªks la[;k dgrs gSaA

l		MkWClu (Dobson)

  ok;qeaMy ds m/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

l		D;wlsd (Cusec)

  ;g izokg ekius dh bdkbZ gS ;g D;wfcd QhV izfr lsdsaM (Cubic 

Feet Second) dk laf{kIr :i gSA lkekU;r% ufn;ksa ds ty izokg 
dks D;wlsd esa O;Dr djrs gSaA

l		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)

l		twy (Joule)

  ;g dk;Z o ÅtkZ nksuksa dk ek=d gSA

l		FkeZ (Therm)

  ;g Å"ek dk ek=d gS tks 8thm9 izrhd fpÊ ls n'kkZ;k tkrk gSA ;g 
100,000 fczfV'k FkeZy ;wfuV ds lerqY; gSA

l		dwykWe (Coulomb)

  fo|qr vkos'k dk ek=d gSA

l		oksYV (Volt)

  foHkokarj dk ek=d gSA

l		vkse (') (Ohm)

  fo|qr izfrjks/k dks ^vkse* esa O;Dr djrs gSaA
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l		okWV (Watt)

  'kfDr dk SI ek=d gS tks twy@lsdsaM ds cjkcj gksrk gSA

l		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

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

cjkcj gksrk gSA
l		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

l		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

l		fjDVj Ldsy (Ritcher Scale)

  Hkwdaih; rjaxksa dh rhozrk ekius dh bdkbZ gSA

æO;eku ds vU; ek=d

(Other 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 fefVªd 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 Tistance)

  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

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

  1 A.U. = 1.495 × 1011 ehVj
l	izdk'k o"kZ (Light Year)µ,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
l	ikjlsd (Parsec)µ;g nwjh ekius dh lcls cM+h bdkbZ gSA
  1 ikjlsd = 3.08 × 1016 ehVj

IV. foek,¡ (Dimensions)

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

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

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

vk;ru dh foek [Mº L3 Tº] gksrh gSA

nwjh (Distance)

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

V.	xfr ds ?kVd (Components of Motion)

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

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

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

      xfr ¾ 

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

 
     osx ¾ 

  ;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) laosxµvxj 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.kµfdlh oLrq ds Roj.k dks oLrq ds osx ds ifjorZu dh nj 
ds :i esa ifjHkkf"kr fd;k tkrk gSA 

     Roj.k ¾ 
 
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

 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

 (1)  oLrq }kjk fy, x, iFk ds vkèkkj ij (On the Basis of 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&
(i) js[kh;µ,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
(ii) oØjs[kh;µvkxs c<+rs gq, fn'kk cnyuk] tSls fd ,d 

Qsadh gqbZ xsanA
(iii) o`Ùkkdkjµ,d o`Ùk ds vuq:i xfr djuk tSls fd jLlh ls 

caèkk gqvk ?kwerk gqvk ,d iRFkjA

(iv) ?kw.khZµfdlh yêw dh Hkk¡fr fdlh ¥iM dk viuh èkqjh ds 
ifjr% ?kw.kZuA

(v) nksyu xfrµ,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

(vi) ft+xt+Sx ;k vfu;fer xfrµtSls eèkqeD[kh dh xfr ;k 
HkhM+&HkkM+ okyh xyh esa pyus okys yksxksa dh xfrA

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

ldrk gS&

(i) vkorZ xfrµleku 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 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

(ii) xSj-vkorhZ xfrµog xfr tks fu;fer varjky ds ckn iqu% 
nksgjkbZ ugha tkrh gS] xSj-vkorhZ xfr dgykrh gSA

 (3) pky ds vk/kkj ij (Depending on the Speed)
 pky ds vkèkkj ij xfr dks nks çdkjksa esa oxhZÏr fd;k tk ldrk 

gS&
(i) ,dleku xfrµog 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

(ii) vleku xfrµfdlh 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

VI. ofuZ;j (Vernier Caliper)

 bl 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 dSfyij 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 dSfyij vYirekad (Vernier Caliper least + count)

	 l	ehfVªd i¼fr esaµ0.02 feeh

	 l	fczfV'k i¼fr esaµ0.001 bap

 ofuZ;j dSfyij }kjk tks U;wure eki yh tk ldrh gS] mls ofuZ;j 
dSfyij vYirekad dgrs gSaA
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VII. U;wVu osG xfr fo"k;d fu;e (Newton9s Laws of Motion)
(i)	U;wVu dk xfr dk izFke fu;eµß;fn dksbZ oLrq fojke voLFkk 

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

 mnkgj.kµ

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

(ii)	U;wVu dk xfr dk f}rh; fu;eµßfdlh oLrq osG laosx&ifjorZu 
dh nj ml oLrq ij vkjksfir cy osG vuqØekuqikrh gksrh gS 
rFkk laosx ifjorZu vkjksfir cy dh fn'kk esa Hkh gksrk gSAÞ

  cy = æO;eku × Roj.k
  F = ma

 mnkgj.kµ

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

(iii)	U;wVu dk xfr dk r`rh; fu;eµßizR;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.kµ
 cUnwd ls xksyh pykus okys dks ihNs dh vksj èkDdk yxukA
 dks.kh; laosxµfdlh d.k ds jSf[kd laosx dk ?kw.kZu v{k ds 

lkis{k vk?kw.kZ] d.k dk dks.kh; laosx dgykrk gSA ;g ,d 
lfn'k jkf'k gSA bldk ek=d fdxzk eh2@lsd.M gSA 

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

 cká cy vk?kw.kZ ds vHkko esa] fdlh fi.M vFkok fudk; dk 
fdlh ?kw.kZu v{k ds ifjr% dks.kh; laosx fu;r jgrk gSA

l	 laosx laj{k.k dk fu;eµß;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

 cyµcy] æO;eku ds lkFk oLrq dk ,d ijLij fØ;k gS] tks 
oLrq ds osx dks cnyus dk dkj.k curk gSA bls fdlh fo'ks"k 
oLrq dks /kdsyus ;k [khapus ds :i esa ifjHkkf"kr fd;k tk ldrk 
gSA cy ,d lfn'k jkf'k gS ftldk vFkZ gS fd blesa ifjek.k 
vkSj fn'kk nksuksa gksrs gSaA ftl fn'kk esa cy yxk;k tkrk gS og 
ml cy dh fn'kk ds :i esa tkuk tkrk gSA bldk S.I. ek=d 
U;wVu gSA C.G.S. iz.kkyh esa cy dh bdkbZ Mkbu gSA

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

       vkosx =  cy × le; vUrjky = laosx ifjorZu

mnkgj.kµæO;eku 10 kg okyh ,d e'khu xu ls 500 ms31 dh 
xfr ls 10 xksyh izfr lsd.M dh nj ij 20 gm dh xksfy;k¡ nkxrh 
gSaA e'khu xu dh fLFkfr esa okafNr cy D;k gksxkµ

gy % le; ds lkFk vkosx ifjorZu dh nj

   F = dp/dt

   m = 20/1000 kg = /
dt

dv
m s500=

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

    = 10 × dp/dt

    = 10 × d (mv)/dt

    = 10 × 20/1000 × 500 

    = 3 100 N 

VIII. ?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

IX. 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 = 

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

mnkgj.kµlw;Z ds pkjksa vksj xzgksa dh xfr vfHkdsUæh; cy 
(Centripetal force) ds dkj.k gh lEHko gksrs gSaA jksM ;k jsy ifjiFk  
ij oØksa dk >qdko vfHkdsUæh cy iznku djus ds fy, fn;k tkrk gSA

X. vidsUæh; cy (Centrifugal Force)

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

mnkgj.kµeFkkuh] nwèk ls eD[ku vyx djus okyh e'khu rFkk ok¥'kx 
e'khu (Washing machine) dk vidsUæ 'kks"k.k (Centrifugal 

driver) vidsUæ cy ds fl¼kUr ij dk;Z djrs gSaA

XI. 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
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mnkgj.kµ

(1) ?kjksa eas vkVk ihlus dh pDdh eas gRFkk dhy ls nwj yxk;k tkrk 
gS rkfd ?kqekus ds fy, de tksj yxkuk iM+sA

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

XII. 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 9g9 dk eku 'kwU; gksrk gSA

 (g = 9.8 ehVj@lsd.M)

XIII. xq#Ro dsUæ (Centre of Gravity)

 fdlh oLrq dk xq#o dsUæ] og fcUnq gS tgk¡ oLrq dk leLr Hkkj 
dsfUær jgrk gS] pkgs oLrq ftl fLFkfr eas j[kh tk,A

 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

XIV. ?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 = 

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

  bldk SI ek=d fdyksxzke izfr ?kuehVj ;k kgm33 rFkk 
CGS ek=d xzke izfr ?ku lsaVhehVj gksrk gSA ?kuRo vfnl 
jkf'k gSA ikuh dk ?kuRo 4°C ij izk;% 1g cm33 ;k 1000 kg 

m33 gksrk gSA

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

 vkisf{kd ?kuRo

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

vkisf{kd ?kuRo = 

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

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

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

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

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

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

(J/s) ;k okV (W) gksrk gSA

 'kfDr (P) = dk;Z (W)/le; (t)

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

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

II. dk;Z (Work)

 dk;Z rHkh lEiUu gqvk ekuk tkrk gS tc fdlh oLrq ij cy yxrk gS 
vkSj oLrq cy dh fn'kk esa foLFkkfir gksrh gSA dk;Z ,d vfn'k jkf'k 
gS] bldk ek=d twy gSA

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

III. ÅtkZ (Energy)

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

ÅtkZ nks izdkj dh gksrh gSµ

(i) xfrt ÅtkZ

(ii) fLFkfrt ÅtkZ

(i) xfrt ÅtkZµfdlh fi.M dh xfr osG dkj.k dk;Z djus dh 
{kerk xfrt ÅtkZ dgykrh gSA

 
(K. E) gksxh = 

(ii) fLFkfrt ÅtkZµfdlh 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 
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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

fo|qr lsyµfo|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

1. izkFkfed lsy] 2. f}rh;d lsy

1. izkFkfed lsyµ,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

2.  f}rh;d lsyµ,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

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

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

I. U;wVu dk xq#Rokd"kZ.k dk fu;e (Newton9s 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  tgk¡ G = 6.67  

×
 
10311 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 8g9 ls O;Dr 
fd;k tkrk gSA g dk eku 9.8 m/sec2 gksrk gSA

III. 8g9 osG eku esa ifjorZu (Change of the Value of 8g9)
l	 Hkweè; js[kk (Equator ) ls èkqzo (Pole) (i`Foh dh lrg ij) dh 

vksj tkus ij 8g9 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 8g9 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) =  

VI. dSiyj dk fu;e (Kaplar9s 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

5. nkc  
(Pressure)

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

 P = 

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 (Pascal9s 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
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l	 cSjksehVj ekSle osG iwokZuqeku rFkk ok;qe.Myh; nkc ekius esa 
lgk;d gksrk gSA

cSjksehVj dk ikjk ekSle ij izHkko

,dk,d fxjrk gS vk¡èkh@rwQku

èkhjs&èkhjs fxjrk gS o"kkZ

èkhjs&èkhjs c<+rk gS lkQ ekSle

l	 ok;qe.Myh; 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 (Pascal9s 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

Iykou'khyrk dk fu;eµ;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 xqRokd"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

VI. vk£dfeMht dk fl¼kUr (Archimede9s Principle)
fdlh Bksl (solid) oLrq dks fdlh æo esa iw.kZr% ;k va'kr% Mqckus ij 
Bksl osG Hkkj esa deh izrhr gksrh gS rFkk Bksl osG Hkkj esa ;g deh mlosG 
Îkl foLFkkfir (gVk, x,) æo osG Hkkj osG cjkcj gksrh gSA

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

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

I. i`"B ruko (Surface Tension)

fdlh æo dk i`"B ruko og cy gS] tks æo osG i`"B ij [khaph x;h dkYifud 
js[kk dh bdkbZ yEckbZ ij js[kk osG yEcor~ dk;Z djrk gSA i`"B ruko 
T = F/l

l	 i`"B ruko dk SI ek=d U;wVu@eh- ;k twy@ehVj2 gksrk gSA

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

II. llatd cy (Cohesive Force)

 ,d gh inkFkZ osG v.kqvksa osG chp dk;Zdkjh vkd"kZ.k cyksa dks llatd 
cy dgrs gSaA

III. vklatd cy (Adhesive Force)

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

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

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

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

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

V. ';kurk (Viscosity)

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

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

VI. izR;kLFkrk (Elasticity)

ßfdlh inkFkZ dk og xq.k ftlosG dkj.k oLrq fo:id cy osG gVk fy, 
tkus ij viuh iwoZ voLFkk dks iw.kZr% izkIr dj ysrh gS] izR;kLFkrk 
dgykrh gSA bldk S.I. ek=d ikLdy gSA

DokVZ~t lcls vfèkd izR;kLFk rFkk xhyh feV~Vh o ekse (wax) lcls 
vfèkd lq?kV~; oLrq gSA
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?kuRo (Density)

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

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

eki gSA

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

ysfdu tc ty dk rki 4°C ls uhps fxjus yxrk gS] rks bldk 

?kuRo de gksus yxrk gS] blh izdkj 0°C ls 4°C rd ty dk 

vk;ru ?kVrk gS o ?kuRo c<+ tkrk gS rFkk 4°C ls Åij rki 

esa o`f¼ djus ij ty dk vk;ru c<+ tkrk gSA vr% ty dk 

?kuRo 4°C ij vf/kdre 1000 fdxz eh33 gksrk gSA vr% 0°C 

ls 4°C rd ty dk vlkekU; izlkj gksrk gS] tcfd 4°C ds 

Åij ds rkiksa ij bldk izlkj lkekU; gksrk gSA

7. 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 bèku&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

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

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

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

t	ijkorZu (Renection)
t	izfrèofu (Echo)

t	viorZu (Refraction)

t	vuqukn (Resonance)

t	foorZu (Difraction)
t	rkjRo (Pitch)

t	xq.krk (Quality)

 /ofu dh rhozrk Mslhcy ls ekih tkrh gSA

 vkoklh; {ks= esa Lohdk;Z ekud /ofu rhozrk 55 Mslhcy gS 80 

Mslhcy ls vf/kd /ofu [krjukd /ofu iznw"k.k dgykrh gSA

/ofu ds lzksr

(Source of Sound)

rhozrk (dB esa)

(Intensity)

lk/kkj.k ckrphr 30-40

tksj ls ckrphr 50-60

Vªd&VªSDVj 90-100

lkbju 110-120

tsV foeku 140-150

e'khuxu 170

felkby 180

I. /ofu rjaxksa ds izdkj (Types of Sound Waves)
(i) JO; rjax

ftu ;kaf=d rjaxksa (Mechanical Waves) dh vko`fÙk 
(Frequency) yxHkx 20 gV~Zt (Hz) ls 20 gtkj gV~Zt (KHz) 

osG chp gksrh gS] ge mUgsa èofu (Sound) dh laKk ls vfHkfgr 
djrs gSaA èofu ,d vuqnSè;Z (Longitudinal) rjax gS]

l	 èofu osx dk lcls vfèkd Bksl esa] fQj æo esa rFkk lcls 
de xSl esa gksrk gSA

(ii) voJO; rjax

l	 ;s 20 Hz osG uhps dh èofu rjaxsa gSaA
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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

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

l	 pexknM+ ,oa oqGÙks bl rjax dks fudkyus ,oa lquus dh 
{kerk j[krs gSaA LokLF; {ks= esa MkDVjksa }kjk vYVªklkm.M 
esa bl /ofu dk iz;ksx fd;k tkrk gSA

l	 bu /ofu rjaxksa dh vko`fÙk bruh vf/kd gksrh gS fd bUgsa 
ekuo dku ugha lqu ldrs gSaA

II. rjax xfr (Wave Motion)

l	rjax ,d fo{kksHk (Disturbance) gSA ftlesa ekè;e osG d.k viuh 
ekè; fLFkfr (Mean Position) ls LFkk;h :i ls foLFkkfir gq, 
fcuk ÅtkZ dk lapj.k djrs gSaA

l ;fn rjax lapj.k osG fy, ekè;e vko';d gks rks ,slh rjax dks 
;kaf=d (Mechanical) ;k izR;kLFk (Elastic) rjax dgrs gSa] 
tcfd ekè;e dh vuqifLFkfr esa Hkh lapfjr gksus okyh rjaxksa dks 
v;kaf=d (Non-mechanical) ;k vizR;kLFk (Non-elastic) 

dgrs gSaA èofu ;kaf=d rjaxksa dk mnkgj.k gS] tcfd izdk'k 
v;kaf=d rjax dkA

l	 ekè;e dh d.kksa osG dEiu dh fn'kk osG vkèkkj ij ;kaf=d rjaxsa 
nks izdkj dh gksrh gSaµvuqizLFk (Transverse) ,oa vuqnSè;Z 
(longitudinal)A

   (i) vuqizLFk rjaxµvuqizLFk 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 rjaxµog 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. rjax dh fo'ks"krk,¡ (Properties of Waves)
(i) 	ijkorZuµrjaxksa 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)	viorZuµ;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)	foorZuµ;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.kµ;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

(v)	èkqzo.kµ;g rjax dh og fo'ks"krk gS] ftlesa rjax osG dEiu rjax 

dh xfr osG yEcor~ ry esa osGoy ,d gh fn'kk esa gksrk gSA èkqzo.k 

osGoy vuqizLFk rjax dh fo'ks"krk gSA

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

xSl izek.k gSA

l fo|qr pqEcdh; rjaxsaµos 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

fo|qr pqEcdh; rjaxsa
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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)

1034 Å rd
egkfoLQksV ftlls czãk.M 
cuk gS

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

2.
xkek&fdj.ksa   
(g rays)

csdjsy rFkk 
D;wjh (1896)

1034 Å ls 1Å 
rd

ijek.kqvksa ds ukfHkdksa dk 
fo?kVu gksus ijA

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

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

jksatu (1895)
1Å ls 100Å 

rd
Hkkjh ukfHkd ij rhozxkeh 
bysdVªkWuksa ds Vdjkus ijA

xkek fdj.kksa ds lHkh xq.k] ijUrq os/ku {kerk 
de] x3fdj.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 ×1033m ls 
1036m rd

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

7.
lw{e vFkok ekbØks 
rjaxsa (Short or 

micro waves)

ekdksZuh (1895)
0.1mm ls 1m 

rd
LQqfyax foltZu }kjkA

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

8.
jsfM;ks rjaxsa  
(Radio Waves)

ekdksZuh (1895)
1m ls 100km 

rd
nksfyr fo|qr ifjiFkksa }kjk

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

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

ekdksZuh (1895)
100km ls 

10000km rd
nksfyr fo|qr ifjiFkksa }kjkA

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

9. 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

II. rki (Temperature)

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

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

vkWDlhtu (O2) dk Økafrd rki = 118.8°C j (119°C)

xyukadµfdlh fuf'pr rki ij Bksl inkFkZ dk Bksl voLFkk ls æo 
voLFkk esa ifjofrZr gksuk xyu dgykrk gS rFkk ftl rki ij ;g 
fØ;k lEiUu gksrh gS] mls xyukad (Melting point) dgrs gSaA



164   |   

DoFkukadµfdlh fuf'pr rki ij æo dk xSlh; voLFkk esa cnyuk 
DoFku dgykrk gS rFkk ftl rki ij ;g fØ;k lEiUu gksrh gS mls 
DoFkukad dgrs gSaA ty dk DoFkukad 100°C gksrk gSA
ok"ihdj.kµfdlh inkFkZ dk æo voLFkk ls xSl voLFkk esa ifjorZu 
ok"ihdj.k (Vaporisation) dgykrk gSA ;g nks izdkj dk gksrk 
gSµok"iu rFkk DoFkuA
Å/oZikruµdqN Bksl inkFkZ_tSlsµvk;ksMhu] diwj] ukSlknj] vkfn 
,sls gksrs gSa] tks xeZ djus ij fcuk æfor gq, Bksl voLFkk ls lh/ks gh 
xSl voLFkk esa ifjofrZr gks tkrs gSa rFkk B.Mk djus ij lh/ks Bksl 
esa cny tkrs gSaA bl fØ;k dks Å/oZikru (Sublimation) dgrs gSaA

iSekuk fgekad DoFkukad

lsfYl;l 0° 100°

QkWjsugkbV 32° 212°

j~;wej iSekuk 0° 80°

osGfYou 273° 373°

bu pkjksa iSekuksa esa lEcUèkµ

O° K dk vFkZ gSµ273°C

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

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

IV. xqIr Å"ek (Latent Heat)

 fu;r rki ij inkFkZ dh voLFkk esa ifjorZu osG fy, Å"ek dh 
vko';drk gksrh gSA bls inkFkZ dh xqIr Å"ek dgrs gSaA ;g nks 
izdkj dh gksrh gSA

V. xyu dh xqIr Å"ek (Latent Heat of Fusion)

 ,dkad æO;eku dks æo esa cnyus osG fy, vko';d Å"ek] xyu 
dh xqIr Å"ek dgykrh gSA cQZ ds xyu dh xqIr Å"ek 80 Cal/g 

gksrh gSA

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

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

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

                         C = 

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

VIII. Å"ek dk lapj.k (Transmission of Heat)

 Å"ek osG ,d LFkku ls nwljs LFkku ij tkus dks Å"ek dk lapj.k 
dgrs gSaA bldh rhu fofèk;k¡ gksrh gSaµpkyu] laogu] fofdj.kA

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

pkyu

(Conduction)

laogu

(Convection)

fofdj.k

(Radiation)

ekè;e 
}kjk

Å"ek dk lapj.k 
d.kksa }kjk 

Å"ek dk lapj.k 
ekè;e osG d.kksa }kjk

ekè;e dh 
vko';drk ugha

ekè;e 
osG d.k

vius LFkku ij 
gh jgrs gSa

viuk LFkku ifjo£rr 
djrs gSa

vizHkkfor

lapj.k 
dh fn'kk

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

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

lapj.k 
dh pky

cgqr èkheh èkheh cgqr rst

ekè;e osGoy Bksl æo o xSl fuokZr@ok;q

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 3273.15°C ifjHkkf"kr fd;k x;k gSA

IX. fdjpkWQ dk fu;e (Kirchhof9s Law)
bl fu;e osG vuqlkj vPNs vo'kks"kd vPNs mRltZu gksrs gSaA

X. LVhQu dk fu;e (Stenfan9s 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

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

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

XII. rkiekih (Thermometer)

ftl ;a= esa rki dks ekius ds fy, iSekuk (Scale) iz;qDr gksrk gS 
rkiekih dgykrk gSA 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_ 
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tSlsµrki ds lkFk fdlh nzo ;k xSl ds vk;ru esa ifjorZu] rki ds 
lkFk fo|qr izfrjks/ku (Resistance) esa ifjorZu vkfnA
(i)	 æo rkiekihµnzo 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 rkiekihµekuo '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 gSA

(iii)	fLFkj vk;ru xSl rkiekihµfLFkj 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 lsµ200°C ls 500°C rd ds rki 
ukis tk ldrs gSaA

 mPp rki (High temperature) ij gkbMªkstu folj.k 
(Difusion) 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 3200°C ls uhps (3268°C rd) ds 
rki ekius gsrq gkbMªkstu ds LFkku ij ghfy;e xSl dk mi;ksx 
fd;k tkrk gSA

(v)	IysfVue izfrjks/k rkiekihµbl 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 31200°C rd ds rki ekis tk ldrs gSaA

(vi)	rki ;qXe rkiekihµ;g rkiekih ^lhcsd izHkko* (Seeback 

Efect) 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 3200°C ls 1600°C rd ds rki ekis tk ldrs gSaA

(vii)	izdkf'kr mÙkkiekihµblds }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

10. izdk'k  
(Light)

okLro esa izdk'k ,d izdkj dh ÅtkZ gS] tks fo|qr pqEcdh; rjaxksa osG :i 
eas lapkfjr gksrh gSA
tc izdk'k dh fdj.k ikjn'khZ ek/;e esa izos'k djrh gS rks mldh rjaxnS/;Z 
o osx esa ifjorZu gks tkrk gS ysfdu vko`fÙk esa dksbZ ifjorZu ugha gksrkA
izdk'k dk fpdus i`"B ls Vdjkdj okil ykSVus dh ?kVuk dks izdk'k dk 
ijkorZu dgrs gSaA

I. ijkorZu osG fu;e (Law9s of Renection)
 ;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

III. izdk'k dk izdh.kZu (Scattering of Light)

 tc ekè;e esa èkwy rFkk vU; inkFkks± osG lw{e d.k gksrs gSa rks ml 
ekè;e ls xqtjus ij izdk'k fofHkUu fn'kkvksa esa izlkfjr gks tkrk gSA 
bls izdk'k dk izdh.kZu dgrs gSaA

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

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

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

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

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

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

IV. Økafrd dks.k (Critical Angle)

 ;fn vkiru dks.k dk eku èkhjs&èkhjs c<+krs tk;sa] rks viorZu dks.k 
Hkh c<+rk gS rFkk ,d fo'ks"k  vkiru dks.k osG fy, viorZu dks.k 90° 

gks tkrk gSA bl vkiru dks.k dks ßØkfUrd dks.kÞ dgrs gSa rFkk C 
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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 ex̀ 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. niZ.k (Mirror)

 niZ.k dk fuekZ.k fdlh ikjn'khZ 'kh'ks osG ,d lrg dh dybZ (polish) 

djosG fd;k tkrk gSA dybZ djus osG fy, flYoj ukbVªsV (AgNO3) 

;k ikjs (Hg) dk iz;ksx fd;k tkrk gSA

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

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

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

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

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

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

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

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

VII. ysal (Lens)

ysal f¶yaV dk¡p }kjk fufeZr gksrs gSa ;s nks izdkj osG gksrs gSaµ

(i) vory ysal (ii)  mÙky ysal

(i) vory ysal (vilkjh ysal) (Concave lens / Diverging 

Lens) osG nksuksa Hkkx èk¡ls gksrs gSaA blesa 'kh"kZ dk Hkkx pkSM+k 

rFkk chp dk Hkkx /k¡lk gqvk gksrk gSA vr% bldh Qksdl nwjh 
½.kkRed rFkk {kerk Hkh ½.kkRed gksrh gSA

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

(ii) mÙky ysal (vfHklkjh ysal) (Convex lens / Converging 

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

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

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

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

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

VIII. ekuo us= (Human Eye)

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

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

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

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

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

l tjk ǹf"V nks"kµò¼koLFkk osG dkj.k vk¡[k dh lkeatL; {kerk ?kV 
tkrh gS ;k lekIr gks tkrh gS] ftlosG dkj.k O;fDr u rks nwj dh 
oLrq vkSj u fudV dh gh oLrq ns[k ikrk gSA f}Qksdlh ysal ls bldk 
fuokj.k gksrk gSA

l o.kkZUèkrkµlgh 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
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11. 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

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

l	fo|qr èkkjk dk ekiu&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 gSaA

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~ 

l çfrjksèk dh S.I. (,l-vkbZ-) bdkbZ vkse gSA
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 xquk 

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

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

(i) çkFkfed lsy& 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.k& ljy 
oksYVh; lsy] Msfu;y lsy vkSj ysDykU'ks lsyA

(ii) f}rh;d lsy&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; 



168   |   

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)

l pkyd&;s os inkFkZ gSa ftuds ijek.kqvksa esa bysDVªkWu gksrs gSa tks 
f'kfFky :i ls caèks 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 rkacs ds cus rkj fo|qr ds vPNs 
lqpkyd gksrs gSaA

l dqpkyd&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 (Efect of Electrical Current)
(i) Å"eh; çHkko&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 ,fyesaV mPp xyukad okys inkFkZ ls 
cuk gksrk gSA ,sls inkFkZ dk ,d mnkgj.k ukbØkse (fudsy] 
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&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&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 egaxs midj.kksa vkSj rkjksa dks gksus 
okys uqdlku dks jksdus esa enn djrk gSA

l bu fnuksa ¶+;wt ds LFkku ij fefu,pj l£dV czsdj (,elhch) dk 
vfèkd mi;ksx fd;k tk jgk 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

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

XV. 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

XVI. 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

XVII. jsDVhQk;j (Rectioer)
 ;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

XVIII. 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

XIX. ystj (LASER)
 bldk vkfo"dkj vesfjdh oSKkfud fFk;ksMksj lkbeu us 1960 esa 

fd;k FkkA bldk iwjk uke LASER : Light Ampliocation by 
stimulated Emission of Radiation gSA
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 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

XX. izdk'k fo|qr izHkko (Photo Electric efect)

 bl izHkko dh [kkst gV~Zt us dh FkhA bldh foLr`r O;k[;k 
vkbUlVhu ,oa fefyosGu us dh ftlosG fy, mUgsa Øe'k% 1921 

,oa 1923 esa ukscy iqjLdkj izkIr gq,A fdlh èkkrq dh lrg ij 
izdk'k iM+us ls bysDVªkWu fudyus dh fØ;k izdk'k fo|qr izHkko 
dgykrh gSA lHkh {kkjh; èkkrq,¡ ,Dl&fdj.kksa ,oa xkek&fdj.kksa 
osG lkFk izdk'k fo|qr izHkko fn[kkrh gSaA fo|qr rjaxsa NksVs&NksVs 
d.kksa esa cuh gksrh gSaA ftUgsa QksVkWu dgrs gSaA

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

XXVI. 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
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 (Ohm9s Law)
 fLFkj rki ij fdlh pkyd esa izokfgr gksus okyh fo|qr èkkjk 

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

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

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

 foHkokUrj (V) o èkkjk (i) osG vuqikr dk eku pkyd osG 
vkdkj (yEckbZ o vuqizLFk dk {ks=Qy)] inkFkZ rFkk rki 
ij fuHkZj djrk gSA bl vuqikr dks pkyd dk fo|qr 
izfrjksèk (Electrical Resistance) 8R9 dgrs gSaA

 vFkkZr~   fu;rkadA
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12. pqEcdRo  
(Magnetism)

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

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

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

}kjk pqEcdRo mRiUu dj nsrk gSA

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

pqEcdh; izo`fÙk  fu;rkadA

II.  theSu izHkko (Zeemen Efect)4;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 × 1034 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

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

13. 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 10315 ehVj] 10314 ehVj dh dksfV dk gksrk gS] tcfd 
ijek.kq dk O;kl 10310 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) bysDVªkWuµbysDVªkWu dh [kkst 1897 bZ- esa vaxzst oSKkfud ts- 
ts- FkkWelu us dSFkksM fdj.kksa osG :i esa dh FkhA

l	 bu ij 1.6 × 10319 owGyke dk ½.kkRed vkos'k gksrk gSA

l	 bldk æO;eku 9.1 × 10313 fdxzk gksrk gSA

(ii) izksVkWuµizksVkWu 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 × 10327 fdxzk- gksrk gS vkSj vkos'k 
1.6 × 10319 owGykWe /kukRed gksrk gSA

(iii) U;wVªkWuµU;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 × 10327 

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  ³ 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

ÅtkZ (200 MeV)

 ijek.kq ce ukfHkdh; fo[k.Muij vk/kkfjr gksrk gSA
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 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

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 gS3

  (A) 1036 ehVj (B) 1035 ehVj

  (C) 1034 ehVj (D) 1033 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

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)
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