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lkekU; foKku 
(General Science)

1.1 ek=kd ,oa ekiu

1.2 ;kaf=kdh  
1.3 cy

1.4 lkoZf=kd xq#Rokd"kZ.k 
1.5 ?k"kZ.k 
1.6 dk;Z vkSj ÅtkZ

1.7 inkFkZ ds ;kaf=kd xq.k 

HkkSfrd foKku] foKku dh og 'kk[kk gS ftlesa ge izÑfr esa gksus okyh fofoèk HkkSfrd ?kVukvksa dh O;k[;k dqN 
ladYiukvksa ,oa fu;eksa ds }kjk djus dk iz;kl djrs gSa] 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&

zz ;kaf=kdh 
zz Å"ekxfrdh

zz rjax xfr
zz izdkf'kdh

zz fo|qr ,oa pqacdRo
zz 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.kµ nzO;eku, yackbZ, le; vkfnA

HkkSfrd jkf'k;k¡ nks izdkj dh gksrh gSaµ

 1. vfn'k jkf'k;k¡ 2. lfn'k jkf'k;k¡
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 ds lkFk dksbZ fn'kk ugha gksrh gSA 

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

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.kµ 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

ekiu dh bdkb;k¡ (Units of Measurement)

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

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

fdlh HkkSfrd jkf'k dks ekius osQ ekud dks ek=kd (unit) ,oa mlds ifj.kke dh eki dks mldk vkafdd eku 
dgrs gSaA

vè;k;

1
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	 6-	,d xksykdkj fi.M ,d o`Ùkh; iFk ij ,d leku 
dks.kh; osx ω ls xfreku gSA o`Ùkh; iFk dh f=kT;k 
r gSA fuEufyf[kr esa dkSu&lk ,d dFku lgh gS\

� UPSC (Pre) 2003
	 (a)	 fi.M dk dksbZ Roj.k ugha gSA
	 (b)	 fi.M dk Roj.k ω2 r ds cjkcj gS tks iFk ds 

dsanz dh vksj f=kT;kRed vareqZ[k fn'kk esa gSA

	 (c)	 fi.M dk Roj.k 
2
5 ω2 r ds cjkcj gS tks iFk ds 

dsUnz ls f=kT;kRed cfgeZq[k fn'kk esa gS

	 (d)	 fi.M dk Roj.k w2 r ds cjkcj gS tks iFk dh 
Li'kZjs[kh; fn'kk esa gSA

	 7-	rsy ls va'kr% Hkjk gqvk rsy dk ,d VSadj lery 
lM+d ij vkxs dh vksj ,dleku Roj.k ls tk jgk 
gSA rsy dk eqDr i`"B%� UPSC (Pre) 2003

	 (a)	 {kSfrt cuk jgsxk	
	 (b)	 {kSfrt ls bl çdkj vkur gksxk fd fiNys fljs 

ij de xgjkbZ gksxh

	 (c)	 {kSfrt ls bl çdkj vkur gksxk fd fiNys fljs 
ij vfèkd xgjkbZ gksxh	

	 (d)	 ijoy;h oØ dk vkdkj ysxk

	 8-	;fn i`Foh dk æO;eku ogh jgs vkSj f=kT;k 1» ls 
de gks tk,] rc i`Foh ds ry ij g dk eku%

� UPSC (Pre) 2003
	 (a)	 0-5» c<+ tk,xk	
	 (b)	 2» c<+ tk,xk
	 (c)	 0-5» de gks tk,xk	
	 (d)	 2» de gks tk,xk	�

	 9-	,d oLrq dk i`Foh ij æO;eku 100 fdxzk gS (xq#Ro 
tfur Roj.k] ge = 10 m/s2) vxj paæek ij xq#Ro 

tfur Roj.k (gm = 
6

eg
 m/s2) gS rks paæek ij oLrq 

dk æO;eku gksxk%� UPSC (Pre) 2001
	 (a)	 100@6 fdxzk-	 (b)	60 fdxzk-
	 (c)	 100 fdxzk-	 (d)	 600 fdxzk-	
	 10-	,d Å¡ph bekjr ls ,d xsan 9-8 eh-@ls-2 ds leku 

Roj.k ds lkFk fxjkbZ tkrh gSA 3 lsdsaM ckn mldk 
osx D;k gksxk\� UPSC (Pre) 1998

	 (a)	 9-8 eh-@ls-	 (b)	19-6 eh-@ls-
	 (c)	 29-4 eh-@ls-	 (d)	 29-2 eh-@ls-

	 11-	okf'kax e'khu dk dk;Z fl¼kUr gS%	
� UPSC (Pre) 1997
	 (a)	 vidsaæ.k	 (b)	viksgu
	 (c)	 mRØe ijklj.k	 (d)	 folj.k
	 12-	fuEufyf[kr esa ls dkSu&lh ,d lfn'k jkf'k gS\	
� UPSC (Pre) 1997
	 (a)	 laosx	 (b)	nkc
	 (c)	 ÅtkZ	 (d)	 dk;Z	

	 13-	,d yM+dh >wys ij cSBh fLFkfr esa >wyk >wy jgh gSA 
ml yM+dh ds [kM+s gks tkus ij çnksy vkoÙkZdky%		
� UPSC (Pre) 1997

	 (a)	 de gks tk,xk

	 (b)	 vfèkd gks tk,xk

	 (c)	 yM+dh dh Å¡pkbZ ij fuHkZj djsxk

	 (d)	 vifjofrZr jgsxk	�

	 14-	æo cw¡n dh ladqfpr gksdj U;wure {ks=k ?ksjus dh 
ço`fÙk dk dkj.k gksrk gS%� UPSC (Pre) 1997

	 (a)	 i`"B ruko	 (b)	';kurk
	 (c)	 ?kuRo	 (d)	 ok"i nkc
	 15-	lM+d ij pyus dh vis{kk ciQZ ij pyuk dfBu gS] 

D;ksafd%� UPSC (Pre) 1994
	 (a)	 ciQZ lM+d ls l[r gksrh gSA

	 (b)	 lM+d ciQZ ls l[r gksrh gSA

	 (c)	 tc ge vius iSj ls èkDdk nsrs gSa rks ciQZ dksbZ 
çfrfØ;k O;Dr ugha djrhA

	 (d)	 ciQZ esa lM+d dh vis{kk ?k"kZ.k de gksrk gSA

	 16-	lwph&I dks lwph&II ls lqesfyr djsa rFkk uhps fn;s 
x, dwV dk ç;ksx djds lgh mÙkj pqfu;s%

		  lwph&I		  lwph&II
		 (HkkSfrd jkf'k;k¡)	 (bdkbZ)
	 A.	 Roj.k	 1-	twy

	 B.	 cy	 2-	 U;wVu&lsdsaM

	 C.	 Ñr dk;Z	 3-	 U;wVu

	 D.	 vkosx	 4-	ehVj@lsdsaM2

		 dwV%	
		  A	 B	 C	 D
	 (a)	 1	 2	 3	 4
	 (b)	 3	 4	 1	 2
	 (c)	 2	 3	 4	 1
	 (d)	 4	 3	 1	 2
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	 17-	lwph&I dks lwph&II ls lqesfyr dhft;s rFkk uhps 
fn;s x, dwV dk ç;ksx djds lgh mÙkj pqfu;s%

	 lwph&I	 lwph&II
		  (bdkbZ)	 (çkpy)	
	 (A)	 okWV	 1-	Å"ek
	 (B)	 ukWV	 2-	ukSlapkyu
	 (C)	 ukWfVdy ehy	 3-	leqæh tgk”k dh xfr
	 (D)	 dSyksjh	 4-	'kfDr
		 dwV%
		  A	 B	 C	 D
	 (a)	 3	 1	 4	 2
	 (b)	 1	 2	 3	 4
	 (c)	 4	 3	 2	 1
	 (d)	 2	 4	 1	 3
	 18-	lwph&I (ek=kd) dks lwph&II (bdkbZ) ds lkFk 

lqesfyr dhft;s rFkk uhps fn;s x, dwV dk ç;ksx 
dj lgh mÙkj pqfu;s%

		  lwph&I		 lwph&II
	 (A)	 mPp osx	 1-	eSd (Mach)
	 (B)	 rjaxnSè;Z	 2-	,aXLVªkWe
	 (C)	 nkc	 3-	ikLdy
	 (D)	 ÅtkZ	 4-	twy
		 dwV% 
		  A	 B	 C	 D
	 (a)	 2	 1	 3	 4
	 (b)	 1	 2	 4	 3
	 (c)	 1	 2	 3	 4
	 (d)	 2	 1	 4	 3
	 19-	,d ekbØkWu cjkcj gS%

	 (a)	
1

10  feyh ehVj

	 (b)	
1

100  feyh ehVj

	 (c)	 1
1000

 feyh ehVj

	 (d)	 1
10000

 feyh ehVj

	 20-	^Mkclu* bdkbZ dk ç;ksx fd;k tkrk gS%
	 (a)	 i`Foh dh eksVkbZ ekius esa	
	 (b)	 ghjs dh eksVkbZ ekius esa
	 (c)	 vks”kksu irZ dh eksVkbZ ukius esa
	 (d)	 'kksj ds ekiu esa

	 21-	lqesfyr dhft;s%

	 (A)	 twy	 1-	èkkjk

	 (B)	 ,fEi;j	 2-	lkeF;Z

	 (C)	 okWV	 3-	dk;Z

	 (D)	 oksYV	 4-	 foHkokUrj

	 (E)	 dSyksjh	 5-	Å"ek

		 dwV%
		  A	 B	 C	 D	 E
	 (a)	 3	 1	 2	 4	 5
	 (b)	 1	 2	 3	 4	 5
	 (c)	 4	 3	 2	 1	 5
	 (d)	 1	 3	 2	 4	 5

	 22-	esxkokWV fctyh ds ukius dh bdkbZ gS tks%

	 (a)	 mRikfnr dh tkrh gS	

	 (b)	 miHkksx dh tkrh gS

	 (c)	 cpr dh tkrh gS

	 (d)	 Vªkaleh'ku esa ßkl gks tkrh gS

	 23-	egklkxj esa Mwch gqbZ oLrqvksa dh fLFkfr tkuus ds 
fy;s fuEu esa ls fdl ;a=k dk ç;ksx fd;k tkrk gS\ 

	 (a)	 vkfM;ksehVj	 (b)	xSyosuksehVj
	 (c)	 lSDlVSUV	 (d)	 lksukj
	 24-	èofu dh rhozrk dks ekius okyk ;a=k gS%

	 (a)	 ØksuksehVj	 (b)	,fuehVj
	 (c)	 vkWfM;ksiQksu	 (d)	 vkWfM;ksehVj

	 25-	lwph&I dks lwph&II ls lqesfyr dhft;s rFkk uhps 
fn;s x, owQV dk iz;ksx djds lgh mÙkj pqfu;s%

		  lwph&I	 	lwph&II
		 (midj.k@;a=k)		  (ekiu dh xbZ jkf'k)

	 (A)	 vehVj	 1-	nkc

	 (B)	 gkbxzksehVj	 2-	Hkkj

	 (C)	 fLçax rqyk	 3-	èkkjk

	 (D)	 cSjksehVj	 4-	lkis{k vkæZrk

		 dwV% 	
		  A	 B	 C	 D
	 (a)	 2	 3	 4	 1
	 (b)	 3	 4	 2	 1
	 (c)	 4	 1	 2	 3
	 (d)	 1	 2	 3	 4
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	 26-	ÅtkZ laj{k.k dk vk'k; gS fd%

	 (a)	 ÅtkZ dk l`tu vkSj fouk'k gksrk gS
	 (b)	 ÅtkZ dk l`tu gks ldrk gS
	 (c)	 ÅtkZ dk l`tu ugha gks ldrk ijarq fouk'k gks 

ldrk gS
	 (d)	 ÅtkZ dk u rks l`tu gks ldrk gS vkSj u 

gh fouk'k
	 27-	varfj{k ;k=kh fuokZr esa lhèks [kM+s ugha jg ldrs 

D;ksafd%

	 (a)	 xq#Ro ugha gksrk gSA	
	 (b)	 ok;qeaMy esa ';kurk cy cgqr rhoz gksrk gSA
	 (c)	 lkSj ok;q Åij dh vksj cy yxkrh gSA

	 (d)	 ok;qeaMyh; ncko cgqr de gksrk gSA

	 28-	;fn i`Foh vkSj lw;Z dh nwjh tks gS mlds LFkku ij 
nksxquh gksrh rks lw;Z }kjk i`Foh ij xq#Rokd"kZ.k cy 
tks iM+rk] og gksrk%

	 (a)	 vc ftruk gS mldk nksxquk	
	 (b)	 vc ftruk gS mldk pkj xquk

	 (c)	 vc ftruk gS mldk pkSFkk Hkkx

	 (d)	 vc ftruk gS mldk vkèkk Hkkx

	 29-	tc dksbZ oLrq Åij ls fxjkbZ tkrh gS] rks mldk Hkkj 
gksrk gS%

	 (a)	 'kwU;	 (b)	vifjofrZr

	 (c)	 ifjorZu'khy	 (d)	 lHkh xyr gSa
	 30-	ydM+h] yksgs o ekse ds leku vkdkj ds VqdM+ksa dks 

leku Å¡pkbZ ls i`Foh ij fxjk;k tkrk gSA dkSu&lk 
VqdM+k loZçFke i`Foh dh lrg ij igq¡psxk\

	 (a)	 ydM+h	 (b)	ekse
	 (c)	 yksgk	 (d)	 lHkh lkFk&lkFk igq¡psaxs
	 31-	dFku% paæek ij ekuo dk o”ku i`Foh dh rqyuk 

esa 1@6 jgrk gSA
		 dkj.k% paæek ij i`Foh dh rjg xq#Rokd"kZ.k ugha gSA

		 fuEu dwVksa esa ls mÙkj dk p;u dhft;s%
	 (a)	 dFku vkSj dkj.k nksuksa lgh gSa rFkk dkj.k dFku 

dks lgh Li"V djrk gSA
	 (b)	 dFku vkSj dkj.k nksuksa lgh gSa ijarq dkj.k dFku 

dks lgh Li"V ugha djrkA
	 (c)	 dFku lgh gS ijarq dkj.k xyr gSA
	 (d)	 dFku xyr gS ijarq dkj.k lgh gSA

	 32-	fdlh fi.M dk Hkkj%
	 (a)	 i`Foh ry ij lc txg leku gksrk gS
	 (b)	 èkzqoksa ij lokZfèkd gksrk gS
	 (c)	 fo"kqor~ js[kk ij vfèkd gksrk gS
	 (d)	 eSnkuksa dh vis{kk igkM+ksa ij vfèkd gksrk gS
	 33-	,d Hkw&mixzg vius d{k esa fujUrj xfr djrk gSA ;g 

vfHkdsUæ cy ds çHkko ls gksrk gS tks çkIr gksrk gS%
	 (a)	 mixzg dks çsfjr djus okys jkWdsV batu lsA
	 (b)	 i`Foh }kjk mixzg ij yxus okys xq#Rokd"kZ.k lsA
	 (c)	 lw;Z }kjk mixzg ij yxus okys xq#Rokd"kZ.k lsA
	 (d)	 mixzg }kjk i`Foh ij yxus okys xq#Rokd"kZ.k lsA
	 34-	fdlh fyÝV esa cSBs gq, O;fDr dks viuk Hkkj dc 

vfèkd ekywe iM+sxk\
	 (a)	 tc fyÝV Rofjr xfr esa Åij tk jgh gksA
	 (b)	 tc fyÝV Rofjr xfr ls uhps vk jgh gksA
	 (c)	 leku osx esa Åij tk jgh gksA
	 (d)	 leku osx ls uhps vk jgh gksA
	 35-	yksyd dh dkykofèk (Time-period)%
	 (a)	 æO;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
	 36-	yksyd ?kfM+;k¡ xfeZ;ksa esa D;ksa lqLr gks tkrh gSa\
	 (a)	 xfeZ;ksa esa fnu yEcs gksus ds dkj.kA
	 (b)	 dq.Myh esa ?k"kZ.k ds dkj.kA
	 (c)	 yksyd dh yackbZ c<+ tkrh gS ftlls bdkbZ 

nksyu esa yxk gqvk le; c<+ tkrk gSA
	 (d)	 xehZ esa yksyd dk Hkkj c<+ tkrk gSA
	 37-	vxj fdlh oLrq dks 8 fdeh- çfr lsdsaM ds osx ls 

vUrfj{k esa iQsadk tk, rks D;k gksxk\
	 (a)	 og oLrq vUrfj{k esa pyh tk,xh
	 (b)	 og okil i`Foh ij vk fxjsxh
	 (c)	 og ìFoh ds pkjksa vksj d{kk esa ifjØek djus yxsxh
	 (d)	 og iQV tk,xh
	 38-	;fn i`Foh dk xq#Rokd"kZ.k cy vpkud yqIr gks 

tkrk gS rks fuEu esa ls dkSu&lk ifj.kke lgh gksxk\
	 (a)	 oLrq dk Hkkj 'kwU; gks tk,xk ijarq nzO;eku 

ogh jgsxkA 
	 (b)	 oLrq dk nzO;eku 'kwU; gks tk,xk ijarq Hkkj 

ogh jgsxkA
	 (c)	 oLrq dk Hkkj rFkk nzO;eku nksuksa 'kwU; gks tk,axsA
	 (d)	 oLrq dk nzO;eku c<+ tk,xkA 
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	 39-	panzek dk ok;qeaMy ugha gksus dk D;k dkj.k gS\

	 (a)	 ;g i`Foh ds fudV gSA

	 (b)	 ;g lw;Z ls çdk'k çkIr djrk gSA 

	 (c)	 ;g i`Foh dh ifjØek djrk gSA

	 (d)	 bl ij xSl v.kqvksa dk iyk;u osx muds oxZekè; 
ewy osx ls de gksrk gSA

	 40-	,d O;fDRk ftldk i`Foh ij Hkkj 62 fdxzk- gS] 
mldk Hkkj panzek ij yxHkx 10 fdxzk- gksxkA varfj{k 
esa mldk Hkkj D;k gksxk\

	 (a)	 'kwU;	
	 (b)	 35 fdxzk-

	 (c)	 54 fdxzk-

	 (d)	 70 fdxzk-

 	41-	lkcqu ds cqycqys ds vUnj dk nkc%

	 (a)	 ok;qeaMyh; nkc ls vfèkd gksrk gSA

	 (b)	 ok;qeaMyh; nkc ls de gksrk gSA

	 (c)	 ok;qeaMyh; nkc ds cjkcj gksrk gSA

	 (d)	 ok;qeaMyh; nkc dk vkèkk gksrk gSA

	 42-	cÙkh okys LVkso esa dsjksflu ds cÙkh esa Åij p<+us 
dk dkj.k gS%

	 (a)	 ijklj.k	 (b)	 folj.k

	 (c)	 dsf'kdRo	 (d)	 thoæO; ladqpu

	 43-	,d ds'kuyh esa ty dh vis{kk ,d rjy vfèkd 
Å¡pkbZ rd p<+rk gS] rks bldk dkj.k gS%

	 (a)	 rjy ty dh vis{kk vfèkd ';ku (Viscous) gSA

	 (b)	 rjy dk rki ty dh vis{kk vfèkd gSA

	 (c)	 rjy dk i`"B ruko ty dh vis{kk de gSA

	 (d)	 rjy dk i`"B ruko ty dh vis{kk ”;knk gSA 

	 44-	fuEufyf[kr dFkuksa ij fopkj dhft;s%
		 ;fn dsf'kdRo dh ifj?kVuk ugha gksrh] rks
	 1-	 dsjksflu nhi dk mi;ksx eqf'dy gks tkrkA 
	 2-	 dksbZ e`nqis; dk miHkksx djus ds fy;s LVªkW dk 

ç;ksx ugha dj ikrkA 
	 3-	 L;kgh lks[k i=k dke djus esa foiQy gks tkrkA
	 4-	 cM+s isM+] ftUgsa ge vius pkjksa vksj ns[krs gSa] 

i`Foh ij ugha mxrsA
		 mijksDr dFkuksa esa ls dkSu&ls lgh gSa\
	 (a)	 1] 2 vkSj 3	 (b)	dsoy 1] 3 vkSj 4
	 (c)	 2 vkSj 4	 (d)	 mijksDr lHkhA
	 45-	tc dq,¡ ls ikuh dh ckYVh dks mQij [khaprs gSa rks 

gesa eglwl gksrk gS fd ckYVh%
	 (a)	 ikuh dh lrg ls mQij Hkkjh gks xbZ gSA 
	 (b)	 ikuh dh lrg ls mQij gYdh gks xbZ gSA
	 (c)	 ikuh ls ckgj vkdj fLFkjrk [kks cSBh gSA
	 (d)	 ikuh ls ckgj vkdj mlds nzO;eku esa o`f¼ 

gqbZ gSA

mÙkjekyk

	 1.	(a)	 2.	 (c)	 3.	(c)	 4.	(c)	 5.	(d)	 6.	(b)	 7.	(d)	 8.	(b)	 9.	(c)	 10.	(c)	
	 11.	(a)	 12.	 (a)	 13.	(a)	 14.	(a)	 15.	(d)	 16.	(d)	 17.	(c)	 18.	(c)	 19.	(c)	 20.	(c)	
	 21.	(a)	 22.	 (a)	 23.	(d)	 24.	(d)	 25.	(b)	 26.	(d)	 27.	(a)	 28.	(c)	 29.	(a)	 30.	(d)	
	 31.	(a)	 32.	 (b)	 33.	(b)	 34.	(a)	 35.	(b)	 36.	(c)	 37.	(b)	 38.	(a)	 39.	(d)	 40.	(a)	
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èofu 
(Sound)

2.1 rjax lapj.k

2.2 èofu D;k gS\
2.3 èofu ds xq.k 
2.4 èofu osQ vfHky{k.k 

2.1 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] 
^rjaxsa* dgykrh 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 gSaµ

 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] D;ksafd ;g fuokZr esa xeu 
ugha dj ldrh] blhfy;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 gSµ

 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 gSaµ 

 A. vuqizLFk rjaxsa B. vuqnSè;Z rjaxsa
 A. 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 

→ rjax ds lapj.k dh fn'kk

ekè;e ds d.kksa 
ds daiu dh fn'kk

Ük`ax

xrZ

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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68 HkkSfrd foKkuizdkf'kdh 
(Optics)

3.1 çdk'k dh çzzzzzÑfr 

3.2 çdk'k dk ijkorZu 

3.3 çdk'k dk viorZu

3.4 çdk'k dk iw.kZ vkarfjd ijkorZu

3.5 çdk'k dk o.kZ fo{ksi.k 

3.6 ysal

3.7 çdk'k dk foorZu] 

èkzqo.k] izdh.kZu 

3.8 jeu izHkko

izdk'k (Light) ,d izdkj dh ÅtkZ (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 ÅtkZ gS] tks fo|qr pqacdh; rjaxksa ds :i esa lapfjr gksrh gSA ^izdk'k* ds n`'; jsat 
dh rjaxnSè;Z 400 nm ls 750 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] tSlsµ 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 yxHkx 8 feuV 20 lsdsaM dk le; yxrk gSA
zz panzek ls ijkofrZr izdk'k dks i`Foh rd vkus esa 1.28 lsdsaM dk le; yxrk gSA

3.1 çdk'k dh çzzzzzÑfr (Nature of Light)

nSfud thou esa ge ftu&ftu oLrqvksa dks ns[krs gSa mudh vuqHkwfr gesa çdk'k 
}kjk gksrh gSA ;fn v¡èksjs esa ge fdlh oLrq dks ns[kus esa vleFkZ gSa rks lw;Z osQ çdk'k 
;k fdlh vU; o`Qf=ke çdk'k osQ ekè;e ls ge oLrqvksa dks ns[k ldrs gSaA

vr% 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 gSaA

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 
djrh gSA pw¡fd lw;Z ds çdk'k ;k 'osr çdk'k esa fofHkUu jaxksa ds çdk'k lekfgr jgrs gSa] 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 djrh] 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
fofHkUu oSKkfudksa us ;g er fn;k gS fd çdk'k dh çzzzzÑfr }Sr (Dual) gksrh gS vFkkZr~ çdk'k rjaxksa dh Hkk¡fr Hkh 

O;ogkj djrk gS rFkk d.kksa (Particle) tSls xq.k Hkh j[krk gSA
çdk'k dh rjax çÑfr (Wave Nature of Light)% loZçFke gkbxsal uked oSKkfud us crk;k fd çdk'k rjaxksa 

dh Hkk¡fr Hkh O;ogkj djrk gSA vius rjax fl¼kar osQ vkèkkj ij bUgksaus çdk'k dk foorZu] ijkorZu o viorZu (Diffraction, 
Reflection and Refraction of Light) vkfn ?kVukvksa dks le>k;k] fdarq çdk'k osQ oqQN xq.k] tSls& çdk'k fo|qr çHkko 
(Photoelectric Effect), dkWEiVu çHkko (Compton’s Effect) dk fl¼kar ugha le>k ldsA

vè;k;
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Å"ek 
(Heat)

4.1 rki dk ekiu 4.2 Å"ek LFkkukarj.k 

Å"ek ÅtkZ dk gh ,d çdkj gS] tks nks oLrqvksa ds rkiekuksa esa varj gksus ij muds chp çokfgr gksrk 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 BaM 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 yksgs dk VqdM+k 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 rkacs dh ,d xksyh vkSj dk¡p dh ,d 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 dk ekiu (Measurement of Temperature)

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 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 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 cukuk vko';d gksrk gSA

rkiekih (Thermometer)

,slk ;a=k ftlesa rki dks ekius osQ fy;s iSekuk iz;qDr gksrk gS] ^rkiekih dgykrk* gS vFkkZr~ ^og ;a=k tks fdlh 
oLrq dk rki ekirk gS] rkiekih dgykrk gSA*

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

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 vxZ = 10–7 twy

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



111fo|qr ,oa pqacdRo fo|qr ,oa pqacdRo 
(Electricity and Magnetism)

5.1 vkos'k 5.2 fo|qr èkkjk 5.3 pqacdRo 

fdlh pkyd esa fo|qr vkos'kksa dh mifLFkfr ,oa izokg fo|qr dgykrk 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 gSa] 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 bysDVªkWuksa 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 q
F K

r
=   (K = fu;rkad)   q

1
q

2r

;gk¡ F vkd"kZ.k cy gksxk ;fn q
1
 vkSj q

2
 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 S.I. 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] ftuesa 
fuEufyf[kr izeq[k gSa&

zz ?k"kZ.k }kjk (jxM+dj)A
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 tkrs gSa vkSj og oLrq Hkh 
vkosf'kr gks tkrh gSA
zz bl rjg ge ;s tku pqds gSa fd vkos'k pkydksa ds ekè;e ls izokfgr gks ldrs gSaA vkos'k dk ;g izokg okLro esa 
bysDVªkWuksa dk gh izokg gksrk gSA

vè;k;
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128 HkkSfrd foKkuvkèkqfud HkkSfrdh 
(Modern Physics)

6.1 izdk'k fo|qr izHkko 
6.2 ukfHkdh; HkkSfrdh 

6.3 v¼Zpkyd bysDVªkWfudh

6.4 ykWftd xsV 
6.5 ,Dl&fdj.ksa 
6.6 [kxksfydh 

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
zz 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 i`"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 vko`fÙk dk izdk'k tc fdlh èkkrq i`"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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