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lkekU; HkkSfrdh 
(General Physics)

foKku dh ml 'kk[kk dks ^HkkSfrd foKku* dgrs gSa] ftlesa ge izÑfr esa gksus okyh izkÑfrd ?kVukvksa dh O;k[;k 
djus vkSj mUgsa ekius dk iz;kl djrs gSaA tSls% 

zz o`{k ls VwVdj lsc i`Foh ij gh fxjrk gSA HkkSfrd foKku bldh O;k[;k djrk gS fd vo'; ogk¡ ij ,d cy dk;Zjr 
gS] ftls ^xq#Rokd"kZ.k cy* dgrs gSaA 

zz yksgs dh ,d lhèkh NM+ dks tc ikuh ls Hkjh ckYVh esa Mqcks;k tkrk gS rks og eqM+h gqbZ fn[kus yxrh gSA HkkSfrd 
foKku gesa crkrk gS fd ,slk izdk'k ds viorZu (Refraction of Light) ds dkj.k gksrk gSA 

vè;;u dh lqfoèkk ds fy;s ge HkkSfrd foKku dks fuEufyf[kr Hkkxksa esa ck¡Vrs gSa&

z� ;kaf=kdh 

z� Å"ek

z� èofu

z� izdkf'kdh

z� fo|qr ,oa pqacdRo

z� vkèkqfud HkkSfrdh

1.1 ek=kd ,oa ekiu (Unit and Measurement)
HkkSfrd jkf'k;k¡ (Physical quantities): fdlh nzO; dh lgh fLFkfr ;k mfpr ek=kkRed fLFkfr dks n'kkZus osQ fy;s 

HkkSfrdh osQ ftu inksa dk mi;ksx fd;k tkrk gS] mUgsa ^HkkSfrd jkf'k;k¡* dgrs gSaA

mnkgj.k% nzO;eku, yackbZ, le; vkfnA

HkkSfrd jkf'k;k¡ nks izdkj dh gksrh gSa%

zz vfn'k jkf'k;k¡ (Scalar quantities): os HkkSfrd jkf'k;k¡] ftUgsa O;Dr djus osQ fy;s osQoy HkkSfrd ifjek.k 
(Magnitude) dh vko';drk gksrh gS] ^vfn'k jkf'k;k¡* dgykrh gSaA bu jkf'k;ksa dh dksbZ fn'kk ugha gksrh gSA 

mnkgj.k% nzO;eku] nwjh] pky] vk;ru] ?kuRo] dk;Z] 'kfDr] ÅtkZ vkfnA

zz lfn'k jkf'k;k¡ (Vector quantities): os HkkSfrd jkf'k;k¡] ftUgsa O;Dr djus osQ fy;s ifjek.k (Magnitude) osQ 
lkFk&lkFk fn'kk (Direction) dh Hkh vko';drk gksrh gS] ^lfn'k jkf'k;k¡* dgykrh gSaA

mnkgj.k% foLFkkiu, osx, Roj.k, laosx, vkosx, oS|qr {ks=k vkfnA

tSls osx = 5 eh-@ls- iwjc dh vksj

laosx = 10 fdxzk- eh-@ls- nf{k.k dh vksj

fdlh HkkSfrd jkf'k dks O;Dr djus ds fy;s mlds nks rF;ksa dk Kku gksuk pkfg;s% vkafdd eku ,oa ek=kd

mnkgj.k% ;fn ge dgrs gSa fd fdlh crZu esa 5 yhVj nwèk gS rks dgus dk rkRi;Z gS&

crZu esa nwèk osQ vk;ru dk vkafdd eku = 5

nwèk dk vk;ru ekius dk ek=kd = yhVj rFkk crZu esa 1 yhVj vk;ru ds ik¡p xqus ds cjkcj nwèk gSA

ekiu dh bdkb;k¡ (Units of measurement)
fdlh HkkSfrd jkf'k dks ekius osQ ekud dks ek=kd (Unit) dgk tkrk gSA

tc gesa fdlh HkkSfrd jkf'k (yackbZ] nzO;eku] le; vkfn) dks ekiuk gksrk gS rks blosQ ,d fuf'pr ifjek.k dks 
ekud ekudj bls ,d fuf'pr uke ns nsrs gSa rFkk bls gh lacafèkr jkf'k dk ek=kd dgk tkrk gSA 

vè;k;
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mRIykou (Upthrust)
tc ge ydM+h ds ,d VqdM+s dks ikuh ls Hkjh ,d ckYVh esa Mqckrs gSa rks gesa ,slk eglwl gksrk gS tSls ikuh ds 

Hkhrj ls ydM+h ij dksbZ ,slk cy Åij dh vksj yx jgk gS tks mlds Mwcus dk izfrjksèk djrk gSA blh izdkj tc ge 
ydM+h dks ty dh lrg ls uhps ys tkdj NksM+ nsrs gSa rks ge ikrs gSa fd og rqjar gh Åij lrg ij vk tkrh gSA 
vFkkZr~ ty ;k fdlh nzo esa fdlh oLrq dks Mqckus ij ml ij Åij dh vksj ,d cy dk;Z djrk gS] ftls ^mRIykou 
cy* dgrs gSaA mYys[kuh; gS fd xSlsa Hkh nzo dh rjg cy mRIykou yxkrh gSaA 

tc fdlh oLrq ij yxus okyk mRIykou cy mlds Hkkj ls de gksrk gS rks og oLrq rjy (nzo) esa Mwc tkrh gS 
tcfd mRIykou cy ds Hkkj ls vfèkd jgus ij oLrq rjy dh lrg ij gh rSjrh jgrh gS] Mwcrh ugha gSA 

fdlh oLrq ij yxus okys mRIykou cy dk eku gesa vkfdZfeMht fl¼kar ls Kkr gksrk gSA bl fl¼kar ds vuqlkj 
fdlh nzo esa iw.kZr% ;k vkaf'kd :i ls Mwch fdlh oLrq ij yxus okyk mRIykou cy ml oLrq }kjk gVk, x, nzo ds 
Hkkj ds cjkcj gksrk gSA vr% ftl oLrq dk ?kuRo] nzo ls ”;knk gksxk ml ij yxus okyk mRIykou cy mlds Hkkj ls 
de gksxk vkSj og Mwc tk,xh] tSls yksgs dk VqdM+k ikuh esa Mwc tkrk gSA blh izdkj ftl oLrq dk ?kuRo de gksxk] 
mldk vk;ru ”;knk gksus ds dkj.k ml ij mRIykou cy mlds Hkkj ls ”;knk gksxk vkSj og Mwcsxh ugha cfYd rSjrh 
jgsxhA tSls ydM+h dk ?kuRo ikuh ls de gksrk gSA vr% og ikuh dh lrg ij rSjrh jgrh gSA 

zz yksgs dk ,d VqdM+k ikuh esa Mwc tkrk gS] tcfd ikjs ij rSjrk jgrk gS] D;ksafd yksgs dk ?kuRo ikjs ls de exj 
ty ls ”;knk gksrk gSA 

zz yksgs ds cus ty;ku ty ij rSj ldas] blfy;s mudks [kks[kyk cuk;k tkrk gS] ftuesa gok gksrh gSA ifj.kker% mudk 
?kuRo de gks tkrk gSA 

zz gkbMªkstu xSl ls Hkjk xqCCkkjk ok;qeaMy esa Åij mBrk pyk tkrk gS] D;ksafd xSl Hkjs xqCckjs dk vkSlr ?kuRo ok;q 
ls de gksrk gSA 

zz ciZQ dk ?kuRo ty dh vis{kk de (ty dk 
9

10
 xquk) gksrk gSA vr% ?kuRo ds vuqlkj ciZQ dk nlok¡ Hkkx ty 

ds ckgj fudyk jgrk gS vkSj ciQZ ty ij rSjrh jgrh gSA ciZQ fi?kyus ij mldk mruk vk;ru de gks tkrk gS] 
tks ty dh lrg ls ckgj FkkA vr% ty ds Lrj esa dksbZ o`f¼ ugha gksrh gS vkSj tyLrj iwoZor~ cuk jgrk gSA 

ijh{kksi;ksxh egÙoiw.kZ rF;

zz ,d fiaM fu;r pky ls oØ iFk ij xfreku gS rks fiaM ds Roj.k dh fn'kk fiaM dh xfr ds yaCkor~ gksrh gSA

zz o`Ùkh; iFk ij leku pky ls xfreku fiaM ij Roj.k yxkrkj xfr dh fn'kk cnyus ds dkj.k mRiUUk gksrk gSA

zz xSl ds v.kqvksa (Molecules) dh xfr vfu;fer gksrh gSA

zz ,d Vsªu tSls gh pyuk izkjaHk djrh gS mlesa cSBs gq, ;k=kh dk flj ihNs dh vksj >qd tkrk gS] ,slk xfr ds tM+Ro 
ds dkj.k gksrk gSA

zz rsy ls va'kr% Hkjk gqvk ,d VSadj lery lM+d ij ,d leku Roj.k ls tk jgk gS rks rsy dk eqDr i`"B ruko 
cy ds dkj.k ijoy; (Parabole) ds vkdkj dk gks tk,xkA

zz i`Foh lw;Z ds pkjksa vksj fuf'pr d{kk (Orbit) esa pDdj (Revolution) xq#Rokd"kZ.k cy ds dkj.k yxkrh gSA

zz ;fn dksbZ oLrq 11.2 fdeh-@ls- ds osx ls isaQd nh tk, rks og oLrq i`Foh ij okil ugha ykSVsxhA

zz o`Ùkh; xfr djrs gq, fiaM dh pky rFkk iFk dh f=kT;k nksuksa dks nksxquk dj nsus ij vfHkdsanzh; cy esa nks xquk 
ifjorZu gksxkA

zz i`Foh ij ÅtkZ dk lcls egÙoiw.kZ Lkzksr lkSj ÅtkZ gSA

zz lkSj ÅtkZ dk :ikarj.k jklk;fud ÅtkZ esa izdk'k la'ys"k.k (Photosynthesis) ds le; gksrk gSA
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zz fdlh oLrq dk tM+Ro nzO;eku ij fuHkZj djrk gSA

zz lw;Z ls i`Foh dh nwjh 149.6 fefy;u fdeh- gS izdk'k o"kZ nwjh dh bdkbZ gSA

zz izdk'k o"kZ ,d o"kZ esa izdk'k }kjk r; dh tkus okyh nwjh gSA

zz ;fn i`Foh dh f=kT;k 1% ?kVk nh tk, rks xq#Roh; Roj.k (g) c<+ tk,xk (D;ksafd g 1
Re

)

zz fdlh fiaM dk Hkkj i`Foh ds èkzqoksa (Pole) ij vfèkdre gksrk gSA

zz czãxqIr us U;wVu ls iwoZ gh crk fn;k Fkk fd lHkh oLrq,¡ i`Foh dh vksj vkdf"kZr gksrh gSaA

zz xzgksa dh xfr ds fu;e dsIyj us izfrikfnr fd;kA

zz ;fn i`Foh vkSj lw;Z ds chp dh nwjh nksxquh gks tk, rks lw;Z }kjk i`Foh ij yxk;k tkus okyk xq#Rokd"kZ.k cy orZeku 
xq#Rokd"kZ.k cy dk pkSFkkbZ jg tk,xkA

zz fdlh mixzg dks xzg ds ifjr% ?kweus gsrq vfHkdsanzh; cy xzg ds xq#Rokd"kZ.k cy ls izkIr gksrk gSA

zz U;wVu ds xfr ds izFke fu;e ls cy dh ifjHkk"kk izkIr gksrh gSA

zz ;fn nks oLrqvksa ds chp dh nwjh vkèkh dj nh tk, rks muds chp xq#Rokd"kZ.k cy igys dk pkj xquk gks tk,xkA

zz xq#Rokd"kZ.k cy dk mYys[k U;wVu us viuh ^fizaflfi;k* (Principia) uked iqLrd eas fd;k gSA

zz i`Foh ry ds vfr fudV pDdj yxkus okys mixzg dh d{kh; pky yxHkx 8 fdeh-@lsdsaM gksrh gSA

zz i`Foh ds vfr fudV pDdj yxkus okys mixzg dk ifjØe.k dky 1 ?kaVk 24 feuV gksrk gSA
zz ;fn i`Foh viuh orZeku dks.kh; pky ls 17 xquh vfèkd pky ls ?kweus yxs rks Hkweè; js[kk ij j[kh oLrq dk Hkkj 
'kwU; gks tk,xkA

cgqfodYih; iz'u

 1. fdlh cYysck”k }kjk fØdsV dh xasn dks ekjus ij 
xasn lery ”kehu ij yq<+drh gSA dqN nwj yq<+dus 
ds i'pkr~ xasn #d tkrh gSA xsan #dus ds fy;s èkheh 
gksrh gS] D;ksafd– M.P.P.C.S. (Pre) 2017

 (a)  cYysckt us xasn dks i;kZIr iz;kl ls fgV ugha 
fd;kA

 (b) osx xsan ij yxk, x, cy ds lekuqikrh gSA

 (c) xasn ij xfr dh fn'kk ds foijhr ,d cy dk;Z 
dj jgk gSA

 (d) xsan ij dksbZ vlarqfyr cy dk;Zjr ugha gSA vr% 
xsan fojkekoLFkk esa vkus ds fy;s iz;kljr gSA

 2. ^isQFkksehVj* dk mi;ksx fdls ukius esa fd;k tkrk gS\
 M.P.P.C.S. (Pre) 2015

 (a) Hkwdai (b) o"kkZ
 (c) leqnz dh xgjkbZ (d) èofu rhozrk
 3. nwèk ds ?kuRo dks fdlds }kjk ekik tkrk gS\  

 M.P.P.C.S. (Pre) 2015

 (a) ySDVksehVj (b) gkbMªksehVj
 (c) cSjksehVj (d) gkbxzksehVj

 4. Hkwdai dh rhozrk fdlls ekih tkrh gS\  
 M.P.P.C.S. (Pre) 2015

 (a) cSjksehVj (b) gkbMªksehVj
 (c) iksyhxzkiQ (d) flLeksxzkiQ
 5. ^,uheksehVj* ls fuEufyf[kr esa ls fdldk ekiu fd;k 

tkrk gS\ M.P.P.C.S. (Pre) 2015

 (a) ikuh ds cgko dh xfr

 (b) ikuh dh xgjkbZ

 (c) iou osx
 (d) izdk'k dh rhozrk

 6. ^fLFkfr foKku* fuEufyf[kr esa ls fdlls lacafèkr gS\
 M.P.P.C.S. (Pre) 2012

 (a) xfreku fLFkfr (b) foJke dh fLFkfr

 (c) ekufld fLFkfr (d) vk¡dM+ksa dk vè;;u

 7. xq#Rokd"kZ.k dk fl¼kar fdlus izfrikfnr fd;k\

 M.P.P.C.S. (Pre) 2010

 (a) pkYlZ U;wVu (b) pkYlZ cScst
 (c) vkbtd U;wVu (d) tkWu ,MEl
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 8. lw;Z ls i`Foh dh nwjh fdruh gS\

 M.P.P.C.S. (Pre) 2010
 (a) 107.7 fefy;u fdeh-
 (b) 142.7 fefy;u fdeh-
 (c) 146.6 fefy;u fdeh-
 (d) 149.6 fefy;u fdeh-
 9. izdk'k o"kZ gksrk gS% M.P.P.C.S. (Pre) 2009
 (a) ,d o"kZ esa izdk'k }kjk r; dh tkus okyh nwjh
 (b) ìFoh vkSj lw;Z ds chp vkSlr nwjh
 (c) ìFoh vkSj panzek ds chp vkSlr nwjh
 (d) lw;Z rFkk fdlh xzg ds chp vkSlr nwjh
 10. ^twy* lacafèkr gS ^ÅtkZ* ls mlh rjg ls ^ikLdy* 

lacafèkr gS% M.P.P.C.S. (Pre) 2009
 (a) ek=kk ls (b) ncko ls
 (c) ?kuRo ls (d) 'kq¼rk ls
 11. bdkb;ksa dh leLr O;oLFkkvksa esa fdl bdkbZ dh 

ek=kk leku gksrh gS\ M.P.P.C.S. (Pre) 2009
 (a) xq#Rokd"kZ.k ds dkj.k Roj.k
 (b) fof'k"V xq#Rokd"kZ.k
 (c) ncko
 (d) ?kuRo
 12. izdk'k o"kZ bdkbZ gS% M.P.P.C.S. (Pre) 2008
 (a) le; dh
 (b) nwjh dh
 (c) izdk'k dh xfr dh
 (d) izdk'k dh xfr dh rqyuk esa xfr dh
 13. cy xq.kuiQy gS% 
 (a) nzO;eku vkSj osx dk
 (b) nzO;eku vkSj Roj.k dk
 (c) Hkkj vkSj osx dk
 (d) Hkkj vkSj Roj.k dk
 14. ,d oLrq ds tM+Ro dh izR;{k fuHkZjrk gS%

 (a) nzO;eku ij (b) osx ij
 (c) vk;ru ij (d) laosx ij
 15. ^Mk;useks* ,d ;qfDr gS tks ifjofrZr djrh gS%

 (a) jklk;fud ÅtkZ dks fo|qr ÅtkZ esa

 (b) fo|qr ÅtkZ dks ;kaf=kd ÅtkZ esa

 (c) ;kaf=kd ÅtkZ dks fo|qr ÅtkZ esa

 (d) fo|qr ÅtkZ dks jklk;fud ÅtkZ esa

 16. Hkkjghurk gksrh gS%

 (a) xq#Rokd"kZ.k dh 'kwU; fLFkfr

 (b) tc xq#Rokd"kZ.k ?kVrk gS

 (c) fuokZr dh fLFkfr esa

 (d) mijksDr esa ls dksbZ ugha

 17. isaMqye ?kM+h rhoz xfr ls py ldrh gS%

 (a) xzh"e ½rq esa (b) 'khr ½rq esa
 (c) clar ½rq esa (d) o"kkZ ½rq esa
 18. xzgksa dh pky ls lacafèkr fu;e fdlus fn;s\

 (a) dsIyj us (b) xSyhfy;ks us
 (c) vkbaLVhu us (d) Vkbdks czkgs us
 19. 'kq"d cSVjh lsy esa dkSu&lh ÅtkZ gksrh gS\

 (a) jklk;fud ÅtkZ (b) iou ÅtkZ
 (c) lkSj ÅtkZ (d) pqacdh; ÅtkZ
 20. fdlh jkWdsV dks i`Foh ls iyk;u ds fy;s U;wure 

fdruh xfr nh tkrh gS\

 (a) 10 fdeh-@feuV (b) 11.2 fdeh-@feuV
 (c) 11.2 fdeh-@lsdsaM (d) 12 fdeh-@feuV
 21. O;fDr dk Hkkj ml fyÝV esa vfèkd gksxk] tks%

 (a) fLFkj osx ls Åij dh vksj pyrk gS

 (b) fLFkj osx ls uhps dh vksj pyrk gS

 (c) Åij dh vksj Rofjr gksus okys

 (d) uhps dh vksj Rofjr gksus okys

 22. dk;Z dk ek=kd gS%

 (a) twy (b) U;wVu
 (c) okV (d) Mkbu
 23. fdlh xfreku oLrq dh xfr nksxquh dj nsa rks xfrt 

ÅtkZ fdruh gksxh\

 (a) nksxquh (b) pkSxquh
 (c) vkB xquh (d) vifjofrZr
 24. fuEufyf[kr esa dkSu&lh jkf'k lfn'k (Vector) ugha gS\
 (a) foLFkkiu (b) osx
 (c) cy (d) vk;ru
 25. yksyd dh dkykofèk (Time–Period)–
 (a) nzO;eku ds Åij fuHkZj djrh gSA
 (b) yackbZ ds Åij fuHkZj djrh gSA
 (c) le; ds Åij fuHkZj djrh gSA
 (d) rkiØe ds Åij fuHkZj djrh gSA
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mÙkjekyk

 1. (c) 2.  (c) 3. (a) 4.  (d) 5.  (c) 6. (b) 7. (c) 8. (d) 9. (a) 10. (b)
 11. (d) 12.  (b) 13. (b) 14. (a) 15. (c) 16. (a) 17. (b)  18. (a) 19. (a) 20. (c)
 21. (c) 22. (a)  23. (b) 24. (d) 25. (b)

vfr y?kqmÙkjh; iz'u (mÙkj ,d ;k nks iafDr;ksa esa nhft;s)

 (h) cy vk?kw.kZ
 (i) Hkkj
 (j) tM+Ro
 (k) cy
 (l) pky
 (m) xq#Roh; Roj.k
 (n) dk;Z
 (o) izdk'k ÅtkZ

 (a) U;wVu dh xfr dk rhljk fu;e  
 M.P.P.C.S. (Mains) 2016

 (b) U;wVu dh xfr dk izFke fu;e
 (c) laosx laj{k.k dk fu;e
 (d) iyk;u osx
 (e) ÅtkZ laj{k.k dk fu;e
 (f) xfrt ÅtkZ
 (g) xq#Ro dsanz

y?kq ,oa nh?kZmÙkjh; iz'u (mÙkj yxHkx 100 ;k 300 'kCnksa esa nhft;s)
 1. U;wVu dk xfr dk izFke fu;e D;k gS\ la{ksi esa le>kb;sA (100 'kCnksa esa) M.P.P.C.S. (Mains) 2016
 2. ?k"kZ.k cy (Force of friction) fdls dgrs gSa\
 3. laosx laj{k.k dk fu;e (Law of conservation of momentum) D;k gS\
 4. ;kaf=kd ÅtkZ (Mechanical energy) D;k gS\ xfrt ÅtkZ (Kinetic energy) vkSj fLFkfrt ÅtkZ (Potential 

energy) ds ckjs esa la{ksi esa le>kb;sA
 5. U;wVu dk xq#Rokd"kZ.k fu;e (Gravitational law of Newton) D;k gS\ la{ksi esa le>kb;sA
 6. lkoZf=kd xq#Rokd"kZ.k (Universal gravitation) D;k gS\ xq#Roh; Roj.k (Gravitational acceleration) ds ckjs esa 

le>kb;sA

 7. cy (Force) dh ifjHkk"kk fyf[k;s rFkk laidZ cy (Force of contact) ,oa vlaidZ cy (Force without contact) 
ds ckjs esa le>kb;sA

 8. pky rFkk osx (Speed and velocity) ds ckjs esa le>kb;sA

 9. xfr dh ifjHkk"kk fyf[k;sA nwjh rFkk foLFkkiu (Distance and displacement) D;k gS\



izdk'k 
(Light)

izdk'k (Light) ,d izdkj dh mQtkZ (Energy) gS] tks fo|qr pqacdh; rjaxksa (Electro magnetic wave) ds :i 

esa lapfjr (Transmit) gksrh gS vkSj gesa ns[kus esa lgk;rk iznku djrh gSA

lHkh izdk'k lzksr ,d izdkj dk fofdj.k (Radiation) mRlftZr djrs gSaA ;s fofdj.k oLrqvksa ls ijkofrZr (Reflect) 
gksdj gekjh vk¡[kksa ij iM+rk gS ftlls gesa oLrq,¡ fn[kkbZ nsus yxrh gSaA blh fofdj.k dks ^izdk'k* dgrs gSaA

vFkkZr~ izdk'k ,d izdkj dh mQtkZ gS] tks fo|qr pqacdh; rjaxksa ds :i esa lapfjr gksrh gSA izdk'k ds n`'; jsat dh 

rjaxnSè;Z 3900Å to 7800Å (390 nm ls 780 nm) ds chp gksrh gSA

zz izdk'k dk fo|qr pqacdh; rjax fl¼kar izdk'k ds dsoy dqN xq.kksa dh O;k[;k dj ikrk gS] tSls% izdk'k dk ijkorZu] 

izdk'k dk viorZu] izdk'k dk lhèkh js[kk esa xeu] izdk'k dk foorZu] izdk'k dk O;frdj.k ,oa izdk'k dk èkzqo.kA

zz izdk'k dks lw;Z ls i`Foh rd vkus esa vkSlru 8 feuV 16.6 lsdsaM dk le; yxrk gSA

zz panzek ls ijkofrZr izdk'k dks i`Foh rd vkus esa 1.28 lsdsaM dk le; yxrk gSA

2.1 çdk'k dh çzzzzzÑfr (Nature of Light)
nSfud thou esa ge ftu oLrqvksa dks ns[krs gSa mudh vuqHkwfr gesa çdk'k }kjk 

gksrh gSA v¡èksjs esa ge fdlh oLrq dks ns[kus esa vleFkZ gSa ysfdu lw;Z osQ çdk'k ;k 

fdlh vU; o`Qf=ke çdk'k osQ ekè;e ls ge oLrqvksa dks ns[k ldrs gSaA

tc dksbZ oLrq vius ij iM+us okys çdk'k dks ijkofrZr (Reflect) dj nsrh gS 

vkSj ;g ijkofrZr çdk'k gekjh vk¡[kksa ij iM+rk gS rks gesa og oLrq fn[kkbZ nsrh gS vFkkZr~ çdk'kh; ÅtkZ osQ dkj.k gh 

ge fdlh oLrq dks ns[k ikrs gSa vFkkZr~ ge fdlh oLrq dks ns[k ik,¡ blds fy;s ;g vko';d gS fd fdlh lzksr ls 

fudyus okyk çdk'k ml oLrq ij iM+s vkSj mlls Vdjkdj gekjh vk¡[kksa rd igq¡psA 

ysfdu ge ;g Hkh tkurs gSa fd çR;sd oLrq vius Åij vkifrr (iM+us okys) çdk'k dk dqN fgLlk vo'kksf"kr 

dj ysrh gSA pw¡fd lw;Z ds çdk'k ;k 'osr çdk'k esa fofHkUu jaxksa ds çdk'k lekfgr jgrs gSaA vr% tc ;g çdk'k fdlh 

jaxhu oLrq ij iM+rk gS rks og oLrq dsoy ,d jax ds çdk'k dks ijkofrZr djrh gS vkSj ckdh jaxksa ds çdk'k dks 

vo'kksf"kr dj ysrh gSA mlds }kjk ijkofrZr çdk'k dk jax gh gesa ml oLrq ds jax ds :i esa fn[kkbZ nsrk gSA 

tSls dksbZ uhys jax dh oLrq 'osr çdk'k esa ls uhys çdk'k dks ijkofrZr djrh gS vkSj ckdh jaxksa ds çdk'k dks 

vo'kksf"kr dj ysrh gSA

blh çdkj pw¡fd 'osr oLrq laiw.kZ çdk'k dks ijkofrZr djrh gS dqN Hkh vo'kksf"kr ugha djrhA vr% gekjh vk¡[kksa 

rd 'osr çdk'k gh igq¡prk gS vkSj oLrq gesa 'osr fn[kkbZ nsrh gSA blh çdkj tks oLrq laiw.kZ çdk'k dks vo'kksf"kr dj 

ysrh gS] mldk jax gesa dkyk fn[kkbZ nsrk gSA 

jaxhu çdk'k dk feJ.k ,oa o.kZ f=kHkqt

yky] gjs o uhys jax ds çdk'k ds feJ.k ls 'osr çdk'k mRiUu gksrk gSA okLro esa fdlh Hkh jax dks bu rhu jaxksa 

ds leqfpr feJ.k ls cuk;k tk ldrk gSA vr% ;s rhu jax& yky] gjk o uhyk çkFkfed jax ;k ewy jax dgykrs 

gSaA vU; jaxksa dks xkS.k jax (vFkok f}rh;d jax) dgrs gSaA

vè;k;
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èofu 
(Sound)

èofu mQtkZ dk ,d Lo:i gS tks O;fDr ds dkuksa esa Jo.k dk laonsu mRiUUk djrs gSaA fdlh oLrq ds daiu djus 
ij èofu mRiUu gksrh gS] èofu 'kCn dk iz;ksx izk;% mUgha ;kaf=kd rjaxksa ds fy;s fd;k tkrk gS ftudh vuqHkwfr gesa vius 
dkuksa }kjk gksrh gSA

3.1 rjax lapj.k (Transmission of Wave)

rjaxsa (Waves)
rjaxksa osQ }kjk ÅtkZ ,d LFkku ls nwljs LFkku dh vksj xfr djrh gS vFkkZr~ fdlh ekè;e esa gq, os fo{kksHk 

(Disturbance), tks ekè;e ds d.kksa osQ izokg osQ fcuk gh ekè;e esa ,d LFkku ls nwljs LFkku dh vksj xfr djrs gSa] 
rjax dgykrs gSa vFkkZr~ rjax] ÅtkZ ds ,d LFkku ls nwljs LFkku rd xeu dk og rjhdk gS] ftlesa ekè;e ds d.kksa dk 
xeu ugha gksrk gSA

rjaxsa eq[;r% nks izdkj dh gksrh gSa%

 1. ;kaf=kd rjaxsa

 2. v;kaf=kd rjaxsa ;k fo|qr pqacdh; rjaxsa

;kaf=kd rjaxsa (Mechanical waves)
;kaf=kd rjaxsa fdlh HkkSfrd ekè;e esa mRiUu os fo{kksHk gSa] tks fcuk viuk Lo:i cnys ,d fuf'pr pky ls vkxs 

c<+rh jgrh gSa vFkkZr~ os rjaxsa ftuds xeu ds fy;s ,d HkkSfrd ekè;e dh vko';drk gksrh gS] mUgsa ;kaf=kd rjaxsa dgrs 
gSaA ;g HkkSfrd ekè;e Bksl] nzo ;k xSl dqN Hkh gks ldrk gSA 

èofu ,d ;kaf=kd rjax gSA ;gh dkj.k gS fd blds xeu ds fy;s ,d ekè;e pkfg;s vkSj ;g fuokZr esa xeu ugha 
dj ldrhA blfy;s panzek ij ;k varfj{k esa varfj{k ;k=kh ,d&nwljs dh vkok”k ugha lqu ikrs gSaA

zz ;kaf=kd rjaxsa ftl ekè;e esa xfr djrh gSa] ogk¡ ÅtkZ (Energy) rFkk laosx (Momentum) dk lapj.k djrh gSa] ijarq 
ekè;e (Medium) dh fLFkfr ;Fkkor~ cuh jgrh gS vFkkZr~ ;kaf=kd rjaxsa osQoy ÅtkZ rFkk laosx dk LFkkukarj.k djrh 
gSa] nzO; (Matter) dk ughaA

zz ;kaf=kd rjaxksa dk lapj.k ekè;e osQ nks xq.kksa ij fuHkZj djrk gS%

 1. ekè;e dh izR;kLFkrk (Elasticity of medium)
 2. ekè;e dk tM+Ro (Inertia of medium)
zz ;kaf=kd rjaxsa eq[;r% nks izdkj dh gksrh gSa% 

z�  vuqizLFk rjaxsa (Transverse waves): ;fn fdlh ekè;e esa ;kaf=kd rjaxksa osQ lapj.k ij ekè;e osQ d.k rjax 
lapj.k dh fn'kk osQ yacor~ daiu djrs gSa rks ,slh ;kaf=kd rjaxksa dks vuqizLFk rjaxsa dgk tkrk gSA 

z� vuqizLFk rjaxksa esa Åij dh vksj vfèkdre foLFkkiu dks  Ük`ax (Crest) rFkk uhps dh vksj vfèkdre foLFkkiu 
dks xrZ (Trough) dgk tkrk gSA

vè;k;
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Å"ek 
(Heat)

Å"ek ÅtkZ dk gh ,d çdkj gS] tks nks oLrqvksa ds rkiekuksa esa varj gksus ij muds chp çokfgr gksrh gSA ÅtkZ dk 
;g LFkkukarj.k lnSo mPp rki okyh oLrq ls fuEu rki okyh oLrq dh vksj gksrk gS] ;gh dkj.k gS fd tc ge xeZ ty 
dks Li'kZ djrs gSa rks gesa xehZ dk vuqHko gksrk gS] tcfd ciZQ ds VqdM+s dks Nwus ij BaMs dk ,glkl gksrk gS D;ksafd 
igyh voLFkk esa ÅtkZ xeZ ty ls gekjs gkFk dh vksj rFkk nwljh voLFkk esa gkFk ls ciZQ dh vksj izokfgr gksrh gSA 

dksbZ oLrq gesa fdruh xeZ ;k BaMh yxsxh] ;g ml oLrq ls gksus okys ;k ml oLrq rd gksus okys Å"ek ds çokg 
ij fuHkZj djrk gSA ;gh dkj.k gS fd tkM+s dh lqcg esa ydM+h ds VqdM+s ,oa yksgs ds VqdM+s dks Nwus ij yksgk vfèkd 
BaMk çrhr gksrk gS] D;ksafd ydM+h dh rqyuk esa yksgk Å"ek dk vPNk 
pkyd gS vkSj gekjs gkFk ls ”;knk Å"ek fudydj yksgs rd pyh 
tkrh gSA

Bhd blh çdkj ,d rkacs dh xksyh vkSj ,d dk¡p dh xksyh 
dks leku rkieku rd xeZ djus ds ckn mUgsa Nwus ij rkacs dh xksyh 
vfèkd xeZ çrhr gksrh gS] D;ksafd rkacs ds Å"ek ds lqpkyd gksus ds 
dkj.k mlls vfèkd Å"ek gekjs gkFk rd igq¡p ikrh gSA

4.1 rki ekiu (Temperature Measurement)

rki dh voèkkj.kk (Concept of temperature)
fdlh oLrq dk rki mldh xekZgV (Heatness) ;k BaMsiu (Coldness) dk ekid gksrk gS] vFkkZr~ rki og HkkSfrd 

jkf'k gksrh gS] ftlosQ }kjk ge Nwdj ;g Kkr dj ldrs gSa fd dksbZ oLrq fdruh xeZ ;k BaMh gSA

rkih; lkE; (Thermal equilibrium)
;fn nks oLrq,¡ X rFkk Y ijLij laioZQ esa j[kh gSa] ftuesa ls oLrq X Nwus ij oLrq Y dh vis{kk xeZ izrhr gksrh gS 

rks Å"ek (Heat) oLrq X ls Y dh vksj cgus yxrh gS vkSj ;g Å"ek rc rd cgrh gS] tc rd nksuksa dk rkieku leku 
u gks tk, vFkkZr~ ^Å"ek (Heat) dk izokg lnSo mPp rki okyh oLrq ls fuEu rki okyh oLrq dh vksj gksrk gSA*

rki dk ekiØe (Scale of temperature)
;fn nks oLrqvksa osQ rki esa varj cgqr de gks rks oLrq dks osQoy Nwdj gh buosQ rki dk vuqeku ugha yxk;k tk 

ldrk gSA vr% bl gsrq rki dk ,d ekiØe ;k iSekuk (Scale) cukuk vko';d gksrk gSA

rkiekih (Thermometer)
,slk ;a=k ftlesa rki dks ekius osQ fy;s iSekuk (Scale) iz;qDr gksrk gS] rkiekih dgykrk gS vFkkZr~ ^og ;a=k tks 

fdlh oLrq dk rki ekirk (Measure) gS] rkiekih dgykrk gSA*

inkFkZ osQ fofHkUu HkkSfrd xq.kksa esa rki osQ lkFk ifjorZu gksrk gSA vr% rkiekih cukus gsrq inkFkZ osQ fdlh ,sls xq.k 
dk iz;ksx fd;k tkrk gS] tks rki (Temperature) ij fuHkZj djrk gks] tSls& rki osQ lkFk fdlh nzo ;k xSl osQ vk;ru 
esa ifjorZu] rki osQ lkFk fo|qr izfrjksèk (Resistance) esa ifjorZu vkfnA

fHkUu&fHkUu xq.kksa dks vkèkkj cukdj vusd izdkj osQ rkiekih cuk, x, gaSA

vè;k;
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Å"ek ds fofHkUu ek=kd

zz 1 dSyksjh & 4.186 twy

zz 1 twy & 0.24 dSyksjh

zz 1 fdyks dSyksjh = 1000 dSyksjh = 4186 twy

zz 1 fczfV'k Å"eh; bdkbZ = 252 dSyksjh

zz 1 FkeZ = 1,00,000 fczfV'k Å"eh; bdkbZ



91fo|qr ,oa pqacdRo fo|qr ,oa pqacdRo 
(Electricity and Magnetism)

fo|qr vkos'kksa ds ekStwnxh vkSj cgko ls tqM+s HkkSfrd ifj?kVukvksa ds leqPp; dks fo|qr dgk tkrk gSA fo|qr ls 

vusd tkuh&ekuh ?kVuk,¡ tqM+h gSa tSls fd rfM+r] LFkSfrd fo|qr] fo|qr pqacdh; izsj.k rFkk fo|qr èkkjkA blds vfrfjDr 

fo|qr ds }kjk gh oS|qr pqacdh; rjaxksa dk l`tu ,oa izkfIr laHko gksrh gSA

HkkSfrdh esa pqacdRo og izfØ;k gS] ftlesa ,d oLrq nwljh oLrq ij vkd"kZ.k ;k izfrd"kZ.k cy yxkrh gS] tks oLrq,¡ 

;g xq.k iznf'kZr djrh gS] mUgsa ^pqacd* dgrs gSaA fudy] yksgk] dksckYV ,oa muds feJ.k vkfn ljyrk ls igpkus tkus 

;ksX; pqacdh; xq.k j[krs gSaA KkrO; gS fd yxHkx lHkh oLrq,¡ U;wukfèkd ek=kk esa pqacdh; {ks=k dh mifLFkfr ls izHkkfor 

gksrh gSaA

5.1 vkos'k (Charge)
ge tc ckyksa esa da?kh djus ds ckn da?kh dks dkx+”k ds NksVs&NksVs VqdM+ksa ds ikl ykrs gSa rks ge ikrs gSa fd 

os da?kh ls vkdf"kZr gksdj mlls fpid tkrs gSaA ,slk blfy;s gksrk gS] D;ksafd jxM+us ls da?kh ij fo|qr vkos'k 

mRiUu gks tkrk gSA fo|qr vkos'k dk fdlh oLrq ij mRiUu gksuk ml oLrq esa bysDVªkWu ds de ;k ”;knk gksus dk 

ifj.kke gksrk gSA

ge tkurs gSa fd izR;sd oLrq ijek.kqvksa ls cuh gksrh gSA bu ijek.kqvksa esa bysDVªkWu vkSj izksVkWu gksrs gSaaA bysDVªkWu 

½.k vkosf'kr ,oa izksVkWu èkukosf'kr gksrs gSaA tc fdUgha nks mi;qDr oLrqvksa dks jxM+k tkrk gS rks fdlh ,d esa ls bysDVªkWu 

fudydj nwljh oLrq esa pys tkrs gSaA ftl oLrq esa bysDVªkWu tkrs gSa ogk¡ bysDVªkWuksa dh vfèkdrk vFkkZr~ ½.k vkos'k dh 

vfèkdrk gks tkrh gSA iQyLo:i og ½.kkosf'kr gks tkrh gS] tcfd nwljh oLrq ftlls bysDVªkWu fudyrs gSa og èkukosf'kr 

gks tkrh gSA

bl izdkj ge tku pqds gSa fd fo|qr vkos'k nks izdkj ds gksrs gSa& èkukRed ,oa ½.kkRedA ltkrh; vkos'k ,d 

nwljs dks izfrdf"kZr djrs gSa] tcfd fotkrh; vkos'k ,d nwljs dks vkdf"kZr djrs gSaA

nks vkos'kksa ds chp yxus okys vkd"kZ.k ;k izfrd"kZ.k cy dk eku ^dwykWe ds fu;e* ls izkIr fd;k tkrk gSA tSls%

        1 2
2

q qF K
r

=   (K = fu;rkad)   q1 q2r

;gk¡ F vkd"kZ.k cy gksxk ;fn q1 vkSj q2 fotkrh; (èku&½.k vkos'k) gksaxs] ogha ;g izfrd"kZ.k cy gksxk ;fn 

;s nksuksa ltkrh; (èku&èku ;k ½.k&½.k vkos'k) gksaxsA r nksuksa vkos'kksa ds chp dh nwjh dks iznf'kZr djrk gSA

fo|qr vkos'k dk SI ek=kd dwykWe gS] tks yxHkx 6 × 1018 bysDVªkWuksa ds vkos'kksa ds ;ksx ds cjkcj gksrk gSA

vkosf'kr djus dh fofèk;k¡ (Methods of charging)

fdlh oLrq dks fofHkUu fofèk;ksa ls vkosf'kr fd;k tk ldrk gS ftlesa fuEufyf[kr izeq[k gSa%

zz ?k"kZ.k }kjk (jxM+dj)

zz fdlh vkosf'kr oLrq ls laidZ esa ykdj& tc ge fdlh fo|qr pkyd dks fdlh vkosf'kr oLrq ls Li'kZ djkrs gSa 

rks dqN vkos'k ewy oLrq ls ml ij izokfgr gks tkrk gS vkSj og oLrq Hkh vkosf'kr gks tkrh gSA 

vè;k;
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vkèkqfud HkkSfrdh 
(Modern Physics)

1900 bZ- ds i'pkr~ vusd Økafrdkjh rF; Kkr gq,] ftudks fpjlEer HkkSfrdh ds <k¡ps esa cSBkuk dfBu gSA bu 

u, rF;ksa ds vè;;u djus vkSj mudh xqfRFk;ksa dks lqy>kus esa HkkSfrdh dh ftl 'kk[kk dh mRifÙk gqbZ] mldks ^vkèkqfud 

HkkSfrdh* dgrs gSaA vkèkqfud HkkSfrdh dk nzO; lajpuk ls lhèkk lacaèk gSA v.kq] ijek.kq] dsanzd rFkk ewy d.k buds eq[; 

fo"k; gSaA HkkSfrdh dh bl uohu 'kk[kk us oSKkfud fopkjèkkjk dks uohu vkSj Økafrdkjh eksM+ fn;k gS rFkk blls lkekftd 

foKku vkSj n'kZu'kkL=k Hkh egÙoiw.kZ :i ls izHkkfor gq, gSaA

6.1 izdk'k fo|qr izHkko (Photo Electric Effect)

bysDVªkWu mRltZu (Electron emission)

zz geas Kkr gS fd èkkrqvksa esa eqDr bysDVªkWu gksrs gSa] tks mudh pkydrk ds fy;s mÙkjnk;h gksrs gSaA rFkkfi] eqDr bysDVªkWu 

lkekU;r% èkkrq i`"B ls ckgj ugha fudy ldrs D;ksafd Í.kkosf'kr bysDVªkWu ds ckgj vkus ij èkkrq èkukosf'kr gks 

tk,xh vkSj iqu% bysDVªkWu dks vkdf"kZr dj ysxhA ifj.kkeLo:i] fliZQ os bysDVªkWu ftudh ÅtkZ bl vkd"kZ.k ls 

”;knk gks] èkkrq i`"B ls ckgj vk ikrs gSaA

zz vr% bysDVªkWuksa dks èkkrq i`"B ls ckgj fudkyus ds fy;s ,d fuf'pr U;wure ÅtkZ dh vko';drk gkssrh gSA bl 

U;wure ÅtkZ dks èkkrq dk dk;Z&iQyu (Work Function) dgrs gSaA bls φ0	}kjk O;Dr djrs gSa vkSj eV (bysDVªkWu 
oksYV) esa ekirs gSaA

èkkrq ds i`"B ls bysDVªkWu mRltZu ds fy;s eqDr bysDVªkWuksa dks U;wure vko';d ÅtkZ fuEu esa ls fdlh Hkh HkkSfrd 
fofèk }kjk nh tk ldrh gS% 

rkik;fud mRltZu (Thermionic emission)
mi;qZDr rkiu }kjk èkkrq ds eqDr bysDVªkWuksa dks i;kZIr ÅTkkZ nsus ij os èkkrq ds ì"B ls ckgj vk tkrs gSa] bls ^rkik;fud 

mRltZu* dgrs gSaA

{ks=k mRltZZu (Field emission)
fdlh èkkrq ij izcy fo|qr {ks=k yxkus ij ;fn bysDVªkWu i`"B ls ckgj vk tk,¡ rks bls ^{ks=k mRltZu* dgrs gSaA 

LikdZ Iyx esa ;gh izfØ;k gksrh gSA

izdk'k fo|qr mRltZu (Photoelectric emission)
mi;qDr vkòfÙk dk izdk'k tc fdlh èkkrq ì"B ij iM+rk gS rks bysDVªkWuksa dk mRltZu gksrk gSA izdk'k ds dkj.k mRlftZr 

bysDVªkWuksa dks ^izdkf'kd bysDVªkWu* (Photoelectron) dgrs gSaA izdk'k fo|qr mRltZu dh ifj?kVuk dh [kkst gsufjp gV~Z”k 

}kjk 1887 esa dh xbZ FkhA çdk'k fo|qr mRltZu dks gh ^çdk'k fo|qr çHkko* (Photoelectric Effect–PEE) Hkh dgrs gSaA

nsgyh vko`fÙk (Threshold frequency)
tc mRltZu i`"B ij ,d fu;r U;wure eku ls de vko`fÙk dk izdk'k iM+rk gS rks bysDVªkWu dk mRltZu ugha gksrk 

vkSj fo|qr èkkjk ugha izkIr gksrh gSA bl fu;r U;wure vko`fÙk dks] tks fd bysDVªkWu mRltZu ds fy;s vko';d gksrh gS] 

^nsgyh vko`fÙk* dgrs gSaA bldk eku mRltZd i`"B ds inkFkZ dh izÑfr ij fuHkZj djrk gSA

vè;k;
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