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 HkkSfrd foKku
v/;k;

1

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

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

2. ;kaf=dh 
(Mechanies)

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

 ;g jkf'k nks izdkj dh gksrh gSaµ
(i) vfn'k jkf'k (Scalar Quantities)µblesa osGoy ifj.kke gksrk gS] 

fn'kk ugha_ tSlsµæO;eku (mass), ?kuRo (Density), bR;kfnA
(ii) lfn'k jkf'k;k¡ (Vector Quantities)µblesa fn'kk o ifj.kke 

nksuksa gksrs gSa_ tSlsµfoLFkkiu (Displacement), osx (Velocity), 
bR;kfnA

II. ek=d (Unit)

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

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

dk;Z ;k ÅtkZ twy J

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

nkc ikLdy Pa

III. ek=d i¼fr;k¡ (Unit Systems)

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

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

l		izdk'k o"kZ (Light Year)

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

 1 izdk'k o"kZ = 9.467 × 1015 eh-

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

l		[kxksyh; bdkbZ (Astronomical Unit)

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

1 [kxksyh; ek=d = 1.496 × 1011 ehVj

l		ikjlsd (Parsec)

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

1 ikjlsd = 3.08 × 1016 eh-

1 ikjlsd = 3.26 izdk'k o"kZ

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

l		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

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
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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

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

 (i) 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 
gSA

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

      xfr ¾ nwjh
le;

  ;g ,d vfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM (m/s) 
gSA

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

 
     osx ¾ foLFkkiu

le;

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

 (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

 (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 
osx esa ifjorZu 
le; esa ifjorZu

(V V )

(T T )
2 1

2 1

−

−  
¾ 

t

v

 

 ;g ,d lfn'k jkf'k gS vkSj bldk SI ek=d ehVj@lsdaM2  
(m/s2) gSA

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

VII. U;wVu osG xfr fo"k;d fu;e (Newton’s 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

(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

(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

 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; 
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ij dksbZ cká cy ugha yx jgk gS] rks ml fudk; dk oqGy laosx 
fu;r jgrk gS vFkkZr~ VDdj osG igys vkSj ckn dk laosx cjkcj 

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

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

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

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

fd;k tk ldrk gSA cy ,d lfn'k jkf'k gSA bldk S.I. ek=d 

U;wVu gSA C.G.S. iz.kkyh esa cy dh bdkbZ Mkbu gSA
l	 cy dk vkosx (Impluse of Force)µtc dksbZ cM+k cy 

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

       vkosx =  cy × le; vUrjky = laosx ifjorZu

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

(ii) lihZ ?k"kZ.k

(iii) yksVfud ?k"kZ.k cy

?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

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 = 
r

mv
2

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

X. vidsUæh; cy (Centrifugal Force)

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

gksrk gSA

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

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

;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 cy gj 
pht ij dk;Z djrk gSA okLro esa xq#Rokd"kZ.k dsoy i`Foh dk gh 
xq.k ugha gS czãk.M esa gj oLrq] pkgs og NksVh gks ;k cM+h lcdk xq.k 

gS vkSj ;s oLrq,¡ gj nwljh oLrq ij cy yxkrh gSaA

   xq#Rokd"kZ.k cy (F) = mg

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

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

 (g = 9.8 ehVj@lsd.M)

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

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 = 
inkFkZ dk ÊO∏keku

inkFkZ dk vk∏kru

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

V

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

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

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

	 l ckny vkdk'k esa fuEu /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
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(K. E) gksxh = 

1

2

2
mv

(ii) fLFkfrt ÅtkZµfdlh fi.M esa mldh fLFkfr osG dkj.k tks 
ÅtkZ gksrh gS mls mldh fLFkfrt ÅtkZ dgrs gSaA

  P. E. = mgh 

 tgk¡ m = æO;eku
   g = xq#Rotfur Roj.k
   h = Å¡pkbZ

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

midj.k

(Device)

ÅtkZ dk :ikarj.k

(Conversion of Energy)

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

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

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

ekbØksQksu /ofu ÅtkZ dks fo|qr ÅtkZ esa

ykmMLihdj fo|qr ÅtkZ dks /ofu ÅtkZ esa

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

lksyj lsy lkSj ÅtkZ dks fo|qr ÅtkZ esa

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

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

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

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

fo|qr lsy jklk;fud ÅtkZ dks fo|qr ÅtkZ esa

flrkj ;kaf=d ÅtkZ dks /ofu ÅtkZ esa

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

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

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

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

I. U;wVu dk xq#Rokd"kZ.k dk fu;e (Newton’s Law of 

Gravitation)

U;wVu osG vuqlkj] ßxq#Rokd"kZ.k dk cy fi.Mksa osG æO;eku osG xq.kuQy 
dk lekuqikrh rFkk muosG chp dh nwjh osG oxZ dk O;qRØekuqikrh 

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

2
r

 tgk¡ G = 6.67  

×
 
10–11 NM2/kg gSA

II. xq#Roh; Roj.k (Gravitation Acceleration)

l	 xq#Ro cy osG dkj.k mRiUu Roj.k dks xq#Roh; Roj.k 
(Acceleration due to gravity) dgrs gSaA bls ‘g’ ls O;Dr 
fd;k tkrk gSA g dk eku 9.8 m/sec2 gksrk gSA

III. ‘g’ osG eku esa ifjorZu (Change of the Value of ‘g’)

l	 Hkweè; js[kk (Equator ) ls èkqzo (Pole) (i`Foh dh lrg ij) dh 
vksj tkus ij ‘g’ osG eku esa Øe'k% o`f¼ gksrh gS rFkk ;g èkqzoksa 
(Poles) ij egÙke (Maximum) gksrk gSA Hkwe/; js[kk ij g dk 
eku U;wure gksrk gSA

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

IV.  fy¶V esa fi.M dk Hkkj (Weight of a Body in Lift)

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

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

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

5. nkc  
(Pressure)

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

 P = 
F

A

I.	 ikLdy dk fu;e (Pascal’s Law)

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

II.	æoksa esa nkc (Pressure in Liquid)

 æoksa osG vUnj fdlh fcUnq ij æo osG dkj.k nkc æo dh lrg ls ml 
fcUnq dh xgjkbZ (h) ] æo osG ?kuRo (d) rFkk Roj.k (g) osG xq.kuQy 
osG cjkcj gksrk gSA

 nkc (P) = h × d × g  

III.	xSl nkc (Air Pressure)

 æo dh Hkk¡fr xSl Hkh ml ik= dh nhokj ij nkc Mkyrh gS ftlesa og 
cUn gSA

IV. æo nkc lEcUèkh ikLdy dk fu;e (Pascal’s Law releted 

to Liquid Pressure)

izFke fu;eµß;fn xq#Roh; izHkko dks ux.; ekuk tk;s] rks lUrqyu 
dh voLFkk esa æo osG Hkhrj izR;sd fcUnq ij ncko leku gksrk gSAÞ
f}rh; fu;eµßfdlh crZu esa cUn æo osG fdlh Hkkx ij vkjksfir 
cy] æo }kjk lHkh fn'kkvksa esa leku ifj.kke esa lapkfjr dj fn;k 
tkrk gSA
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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

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
/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
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/ofu ds lzksr

(Source of Sound)

rhozrk (dB esa)

(Intensity)

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

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 rjaxµog 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

III. /ofu ls lacaf/kr egRoiw.kZ 'kCn (Important words Related 

to Sound)

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

C B

A vk;ke

yksyd

(ii) çcyrkµèofu dh çcyrk èofu mRiUu djus okys daiu ds 

vk;ke ds oxZ ds lekuqikrh gksrh gSA blfy,] tc daiu dk 

vk;ke cM+k gksrk gS] rks mRiUu èofu dh çcyrk Hkh vfèkd gksrh 

gS vkSj vk;ke de gksrk gS rks èofu dh çcyrk Hkh de gksrh 

gSA bldks Msflcy (dB) uked bdkbZ esa O;Dr fd;k tkrk gSA 

fuEufyf[kr rkfydk esa fofHkUu lzksrksa ls vkus okyh èofu dh 

çcyrk dks çnf'kZr fd;k x;k gS&

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

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

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

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

vkSlr dkj[kkuk----------------------- 80 Mhch

 Kkr gks fd 80 Mhch ls Åij dk 'kksj 'kkjhfjd :i ls gkfudkjd 

gks tkrk gSA

(iii) vko`fÙkµ,d daiu fudk; }kjk ,d lsdaM esa iwjs fd, x, 

nksyuksa dh dqy la[;k dks vko`fÙk ds :i esa tkuk tkrk gSA ;g 

è;ku j[kuk egRoiw.kZ gS fd vko`fÙk dks gVZ~t (gV~Zt) esa O;ä 

fd;k tkrk gSA vko`fÙk] èofu dh rh{.krk ;k fip dks fuèkkZfjr 

djrh gSA ;fn daiu dh vko`fÙk vfèkd gksrh gS rks ge dgrs 

gSa fd èofu rh{.k gS vkSj bldh fip vfèkd gSA 'ksj dh ngkM+ 

esa çcyrk vfèkd ysfdu de fip gksrh gS tcfd ePNj dh 

fHkufHkukgV esa fip vfèkd vkSj çcyrk de gksrh gSA ;fn daiu 

dh vko`fÙk de gS] rks ge dgrs gSa fd èofu dh fip de gksrh gSA

vko`fÙk (f) = 1/vkorZ dky (T)

(iv) vkorZ dkyµ,d nksyu dks iwjk djus ds fy, ,d fiaM }kjk 

fy;k x;k le; ml fiaM ds vkorZ dky ds :i esa tkuk tkrk 
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gSA isaMqye ds lUnHkZ esa tc isaMqye ekè; fLFkfr A ls B vkSj 

C vkSj fQj A rd pyrk gS rks ,d nksyu iwjk gks tkrk gSA
(v) rjaxnS/;Zµ;g nks Øekxr d.kksa ds chp dh nwjh gS] tks daiu ds 

,d gh pj.k esa gSaA bls xzhd v{kj *l* ls fu:fir fd;k tkrk 
gSA rjaxnSè;Z dk ek=d ehVj (m) gksrk gSA uhps nh xbZ vkÏfr 
esa] rjax ds mPpre fcanq dks 'kh"kZ vkSj fuEure fcanq dks xrZ dgk 
tkrk gSA

�

t

�

(vi) xfrµèofu dh xfr ;k osx èofu }kjk ,d lsdaM esa r; dh xbZ 
nwjh gSA bls *v* ls n'kkZ;k tkrk gSA bls O;atd] v = nl }kjk 
n'kkZ;k tkrk gS] tgk¡ ‘n’ vko`fÙk gS vkSj *l* rjaxnS/;Z gSA

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

 ,d ekè;e esa èofu dh pky (Speed of Sound in a Medium)

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

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

laihMu

fojyu

TINES

TUNING

FORK

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

(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

(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
(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

	 l fo|qr pqEcdh; rjaxsa (Electromagnetic Waves)µos 
rjaxsa ftUgsa lapfjr gksus ds fy, ek/;e dh vko';drk 
ugha gksrh gS mUgsa fo|qr pqEcdh; rjaxsa dgrs gSa] vFkkZr~ 
fo|qr pqEcdh; rjaxsa fuokZr esa Hkh lapfjr gks tkrh gSaA 
fo|qr pqEcdh; rjaxsa izdk'k ds osx ls xfr djrh gSa rFkk 
;s rjax QksVkWu ls feydj cuh gksrh gSaA
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y
ky

ukajxh
ihy

k
gjk
uhy

k
cSaxuh

n`'; izdk'k

fo|qr pqEcdh; rjaxsa

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

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

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

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

izs'kj dqdj esa ok;qnkc lkekU; dejs ds ok;qnkc ls yxHkx 2 xquk 
gksrk gSA blh dkj.k blesas ikuh yxHkx 120°C ij vcyrk gSA Qyr%  
blesa Å"ek vf/kd gksrh gSA ;gh dkj.k gS fd izs'kj dqdj esa [kkuk 
tYnh idrk gSA

ekuo 'kjhj dk lkekU; rkiØe QkjsukbV esa 98.4° vkSj lsfYl;l 
esa 37° gksrk gSA

ty dk vlkekU; izlkjµlHkh æo xeZ fd;s tkus ij vk;ru esa 
c<+rs gSa] ijUrq ty dk 0°C ls 4°C rd xeZ dus ij vk;ru ?kVrk 
gS rFkk 4°C ds ckn rkieku c<+us ij bldk vk;ru c<+rk gS bls gh 
ty dk vlkekU; izlkj dgrs gSaA bldk vFkZ ;g gS fd ty ds 4°C  

ds vf/kd rkieku ij xeZ djus ij ty dk vk;ru c<+uk 'kq: gksrk 
gS vFkkZr~ ty dk vk;ru 4°C ij vf/kd gksrk gSA nSfud thou ij 
bldk izHkko ⇒ 1 B.Ms ns'kksa esa rkykcksa esa cQZ te tkus ij mlesa 
eNfy;k¡ thfor jgrh gSa] D;ksafd ty ds teus dh fØ;k Åij ls 
uhps dh vksj gksrh gSA bl dkj.k rkykc dk Åij dh ijr te tkrh 
gS vkSj uhps okyk Hkkx 4° C ij ty dh voLFkk esa jgrk gSA ftlesa 
eNfy;k¡ mlesa thfor jgrh gSaA

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

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

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

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

iSekuk fgekad DoFkukad

lsfYl;l 0° 100°

QkWjsugkbV 32° 212°

j~;wej iSekuk 0° 80°

osGfYou 273° 373°

bu pkjksa iSekuksa esa lEcUèkµ

C

5
=

F 32

9
=

R

4
=

K 273

5

− −

O° K dk vFkZ gSµ273°C

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

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

IV. xqIr Å"ek (Latent Heat)

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

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

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

VI. ok"iu dh xqIr Å"ek (Latent Heat of Vaporisation)

 æo osG ,dkad æO;eku dks ok"i esa cnyus osG fy, vko';d Å"ek 
ok"iu dh xqIr Å"ek dgykrh gSA

VII. Å"ek èkkfjrk (Heat Capacity)

 fdlh inkFkZ dh fof'k"V Å"ek èkkfjrk dh og ek=k gS] tks ml 
inkFkZ osG ,dkad æO;eku dks ok"i esa cnyus osG fy, ,dkad rki 
òf¼ mRiUu djrh gSA bls izk; C }kjk O;Dr fd;k tkrk gSA

                         C = 
Q

M��

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

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

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

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

pkyu

(Conduction)

laogu

(Convection)

fofdj.k

(Radiation)

ekè;e 
}kjk

Å"ek dk lapj.k 
d.kksa }kjk 

Å"ek dk lapj.k 
ekè;e osG d.kksa }kjk

ekè;e dh 
vko';drk ugha

ekè;e 
osG d.k

vius LFkku ij 
gh jgrs gSa

viuk LFkku ifjo£rr 
djrs gSa

vizHkkfor

lapj.k 
dh fn'kk

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

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

(Conduction)

laogu

(Convection)

fofdj.k

(Radiation)

lapj.k 
dh pky

cgqr èkheh èkheh cgqr rst

ekè;e osGoy Bksl æo o xSl fuokZr@ok;q

IX. fdjpkWQ dk fu;e (Kirchhoff’s Law)

bl fu;e osG vuqlkj vPNs vo'kks"kd vPNs mRltZu gksrs gSaA

X. LVhQu dk fu;e (Stenfan’s Law)

fdlh Ïf".kdk osG ,dkad i`"Bh; {ks=Qy ls izfr lsd.M mRl£tr 

fofdj.k ÅtkZ mlosG ije rki osG prqFkZ ?kkr osG vuqØekuqikrh 

gksrh gSA

E ∝ T4 ;k E = s T4

tgk¡ s LVhQu fu;rkad gSA

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

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 (Law’s of Reflection)
 ;s fuEufyf[kr gSaµ

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

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

II. viorZu (Refraction)

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

 (i)  viorZukad

  fdlh ek/;e dk viorZukad izdk'k dh pky ds inksa esa fuEu 
izdkj ifjHkkf"kr fd;k tkrk gSµ

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

  ;k

    µ = 
v

c

  (A) rjaxnS/;Z ds inksa esa viorZukad

   tc izdk'k ,d ek/;e ls nwljs ek/;e esa tkrk gS rks vko`fÙk 
(v) vifjofrZr jgrh gSA blfy,] 

    µ = 
v

c
 

     = 
v

v

×
×

( )

( )

medium

vacuum

λ
λ

 

     = 
medium

vacuum

λ
λ

  (B) lkis{k viorZukad

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

   bl izdkj]

    1µ2 = 
v

v

2

1  = 
2

1

λ
λ

 = µ
µ
1

2

   D;ksafd viorZukad nks leku HkkSfrd jkf'k;ksa dk vuqikr gS] 
blfy, bldh dksbZ bdkbZ o foek ugha gksrh gSA

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

  l ek/;e dh izÏfr

  l  iz;qDr izdk'k dh rjaxnS/;Z

  l  rki

  l	ifjos'k ds ek/;e dh izÏfr

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

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

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

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

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

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

IV. Økafrd dks.k (Critical Angle)

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

gks tkrk gSA bl vkiru dks.k dks ßØkfUrd dks.kÞ dgrs gSa rFkk C 

ls izn£'kr djrs gSaA vr% ØkfUrd dks.k C l?ku ekè;e esa cuk og 
vkiru dks.k gS ftlosG fy, fojy ekè;e dk viorZu dks.k 90° gksrk 
gSA
l	iw.kZ vkUrfjd ijkorZu osG dkj.k ghjk pednkj fn[kkbZ nsrk  

gSA
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
izdk'k fo|qr izHkko 
tc fdlh /kkrq dh lrg ij fo|qr pqEcdh; fodj.k (Electro 

Magnetic Radiation) tSlsµx-fdj.k] ijkcSaxuh fdj.k] n`'; izdk'k 
iM+rh gS rks mldh lrg ls bysDVªkWu fudyus yxrs gSa ljy 'kCnksa esa 
;gh izdk'k fo|qr izHkko (Photoelectric Effect) gSA bl fØ;k ls tks 
bysDVªkWu fudyrs gSa mls izdk'k bysDVªkWu (Photoelectron) dgrs gSaA 

VI. niZ.k (Mirror)

(i) 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 (AgNO

3
) ;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.kµ;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 % 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
(ii) xksyh; niZ.k ls lEcfU/kr egRoiw.kZ ifjHkk"kk,¡

 

(a) /kzqo (P)µxksyh; niZ.k ds ijkorZd dk e/; fcUnq niZ.k dk 
/kzqo dgykrk gS] bls P ls n'kkZrs gSaA

(b) oØrk dsUæ (C)µxksyh; niZ.k ftl [kks[kys xksys dk dVk 
gqvk Hkkx gksrk gS] ml xksys dk dsUæ xksyh; niZ.k dk oØrk 
dsUæ dgykrk gSA bls c ls izn£'kr djrs gSaA

(c) oØrk f=T;k (R)µniZ.k ds /kzqo rFkk oØrk dsUæ ds e/; 
dh lh/kh nwjh gh niZ.k dh oØrk f=T;k dgykrh gSA bls 
R ls izn£'kr djrs gSaA

(d) eq[; Qksdl (F)µxksyh; niZ.k esa ijkorZu ds i'pkr~ 
izdk'k fdj.ksa ftl fcUnq ij feyrh gSa vFkok fdlh fcUnq 
ls vkrh izrhr gksa] og fcUnq xksyh; niZ.k dk eq[; Qksdl 
dgykrk gSA  bls F ls izn£'kr djrs gSaA

(e) niZ.k dh v{kµxksyh; niZ.k ds oØkdkj i`"B ds fdlh 
fcUnq dks niZ.k ds oØrk dsUæ ls feykus okyh js[kk niZ.k 
dh v{k dgykrh gSA

(f) Qksdl nwjh (F)µniZ.k ds /kzqo rFkk eq[; Qksdl dks 
feykus okyh js[kk dh lh/kh yEckbZ xksyh; niZ.k dh Qksdl 
nwjh dgykrh gSA bls F ls izn£'kr djrs gSaA

(g) niZ.k dk }kjd (MN)µniZ.k ds ijkorZd i`"B ds {ks=Qy 
okys Hkkx dk O;kl niZ.k dk }kjd dgykrk gSA niZ.k ds 
,d fljs ls nwljs fljs ds e/; dh lh/kh nwjh }kjd dgykrh 
gSA

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) 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 
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tks us= dks viuk fof'k"V jax nsrk gSA ifjrkfjdk vka[k esa ços'k 
djus okys çdk'k dh ek=k dks fu;af=r djrh gSA

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

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

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

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

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

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

i{ekHkh isf'k;k¡

n`f"ViVy

n`d raf=dk

dkpkHk æo

LoPN e.My

ifjrkfjdk

iqryh

ty æo

fØLVyh; ysal

l fudV n`f"V nks"kµbl 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

11. o.kZ (jax) Colour

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

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

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

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

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

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

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

R

O
Y
G
B
I
V

δvδ yky

cSaxuh

A

B C

'osr izdk'k

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

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

12. 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 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 Ük`a[kyk esa tksM+k tkuk pkfg,A

l	ge vius nSfud thou esa nks izdkj dh fo|qr /kkjk,¡ ns[krs 
gSaµfn"V /kkjk (Direct Current) vkSj izR;korhZ /kkjk 
(Alternating Current)A

l	fn"V /kkjk (DC)µ;g /kkjk lnSo ,d gh fn'kk esa izokfgr gksrh 
gS rFkk bldh vko`fÙk 'kwU; gksrh gSA cSVjh }kjk iznku dh xbZ 
èkkjk dks fn"V /kkjk dgrs gSaA fn"V /kkjk okLro esa fo|qr vkos'kksa 
ds ,dfn'kh; izokg ds dkj.k mRiUu gksrh gSA

 fn"V /kkjk ds dqN vU; lzksr lkSj lsy] rki ;qXe (Thermo-

couple) vkfn gSaA dbZ fo|qr ifjiFkksa esa fn"V /kkjk dk mi;ksx 
gksrk gSA fn"V /kkjk ij dke djus okys midj.kksa ds dqN 
mnkgj.k lsy Qksu] jsfM;ks] fo|qr dhcksMZ] fo|qr okgu vkfn gSaA

l	izR;korhZ /kkjk (AC)µ;g /kkjk leku le; varjky ds ckn 
fn'kk cnyrh gSA

III. foHkokUrj (Voltage)

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~ 

V

I
= R

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

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

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

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

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
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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 gSA 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

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

X. fo|qr /kkjk ds izHkko (Effect 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

 (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

 (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. 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 (Rectifier)
 ;g ,d fo|qr ;qfDr gS tks izR;korhZ èkkjk ;k vkWYVjusfVo djs.V 

(AC) dks fn"V èkkjk ;k Mk;jsDV djs.V (DC) esa ifjo£rr djrh 
gSA

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

g

XIX. izeq[k bysDVªkWfud midj.k (Important Electronic Devices)

fo|qr tsujsVj (Mk;useks)

l	,d fo|qr tujsVj] ftls Mk;useks Hkh dgk tkrk gS] ,d fo|qr 
e'khu gS] tks ;kaf=d ÅtkZ dks fo|qr ÅtkZ esa ifjo£rr djrh 
gSA bl izdkj ;g ÅtkZ dk duoVZj gSA fo|qr tujsVj dh 
;kaf=d ÅtkZ vkerkSj ij LVhe VckZbu] xSl VckZbu vkSj foaM 
VckZbu }kjk iznku dh tkrh gSA fo|qr tujsVj fo|qr ikoj fxzM 
ds fy, vko';d yxHkx lHkh 'kfDr iznku djrs gSaA

l	fo|qr tujsVj dk oxhZdj.k mRikfnr fo|qr ÅtkZ ds izdkj ij 
fuHkZj djrk gS] tks ;k rks izR;{k /kkjk ;k izR;korhZ /kkjk gSA

,lh tujsVj (AC Generators)µ,lh tujsVj ,dy&pj.k 
tujsVj ds :i esa tkus tkrs gSa vkSj 25 kW rd lhfer gksrs gSaA 
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izsfjr fo|qr okgd cy ,lh tujsVj }kjk mRikfnr }kjk fn;k 
tkrk gSA

   e = NBA sin wt

Mhlh tujsVj (DC Generators)µbu tujsVj dks rhu Jsf.k;ksa 
esa ck¡Vk x;k gS] vkSj os 'kaV] Üka`[kyk vkSj ;kSfxd&?kko gSaA cSVjh 
pktZj esa 'kaV tujsVj dk mi;ksx fd;k tkrk gSA LVªhV ykbV esa 
lhjht tujsVj dk mi;ksx fd;k tkrk gSA

l	,d Mhlh tujsVj ;k Mk;useks esa fLyi fjax ds ckotwn dE;wVsVj 
gksrk gSA

l	bldk dk;Z bl rF; ij vk/kkfjr gS fd tc fdlh pqEcdh; 
{ks= esa /kkjkokgh dq.Myh j[kh tkrh gS] rks ml ij ,d 
cyk?kw.kZ dk;Z djrk gSA ,d leku pqEcdh; {ks= esa j[ks /kkjk 
ys tkus okys dkWby ij vfHku; djus okyk ;g VkWdZ gSµ

   t = NBIA sin q

(a)	Mhlh eksVj (DC Motor)

l	Mhlh eksVj ,d midj.k gS tks fo|qr ÅtkZ dks 
;kaf=d mtkZ esa ifjo£rr djrk gSA

l	eksVj dh n{krk fdlds }kjk nh tkrh gSµ

   h = 
E

V

Back 

Applied 
=

emf

emf

(b)	VªkalQkeZj (Transformer)

l	VªkalQkeZj ,d ,slk midj.k gS ftldk mi;ksx de 

oksYVst dks mPp oksYVst vkSj mPp oksYVst dks de 

oksYVst esa cnyus ds fy, fd;k tkrk gSA ;g fo|qr 

pqEcdh; izsj.k ds fl¼kUr ij dke djrk gSA

l	,d LVsi vi VªkalQkeZj oksYVst dks c<+krk gS] ysfdu 

;g /kkjk dks de djrk gSA ewy :i ls ,d VªkalQkeZj 

esa xehZ] /ofu vkfn ds :i esa ÅtkZ dh gkfu gksxhA

t	LVsi vi VªkalQkeZj (Step up transformer)

µde oSdfYid oksYVst dks mPp vYVjusfVax 

oksYVst esa cnyus ds fy, bLrseky fd, tkus 

okys VªkalQkeZj dks LVsi vi VªkalQkeZj dgk 

tkrk gSA ,d LVsi vi VªkalQkeZj esa] lsds.Mjh 

dkWby esa Qsjksa dh la[;k izkFkfed dkWby 

(Ns>NP) esa Qsjksa dh la[;k ls vf/kd gksrh gSA

t	LVsi Mkmu VªkalQkeZj (Step down 

transformer)µmPp oSdfYid oksYVst dks 

de vYVjusfVax oksYVst esa cnyus ds fy, 

bLrseky fd, tkus okys VªkalQkeZj dks LVsi 

Mkmu VªkalQkeZj dgk tkrk gSA

l	,d VªkalQkeZj dk mi;ksx Mk;jsDV /kkjk (DC) lkslZ 

ds lkFk ugha fd;k tk ldrk] D;ksafd izkbejh dkWby 

esa /kkjk fLFkj (;kuh DC) gksrk gSA rc f}rh;d 

dq.Myh ls tqM+h pqEcdh; {ks= js[kkvksa dh la[;k esa 

dksbZ ifjorZu ugha gksxk vkSj blfy, f}rh;d dq.Myh 

esa dksbZ fo|qr okgd cy izsfjr ugha gksxkA

(c)	bysDVªkWfuDl (Electronics)

l	DokV~Zt fØLVy ds vUnj ,d fuf'pr iFk ij ,d 

bysDVªkWu dh xfr ds izHkkoksa dk v/;;u ßbysDVªkWfuDlÞ 

ds rgr fd;k tkrk gSA

l	orZeku esa Ïf"k] j{kk] varfj{k vuqla/kku vkfn tSls 

fofHkUu {ks=ksa esa cgqr lkjs bysDVªkWfud midj.kksa dk 

mi;ksx fd;k tk jgk gSA

l	izkjEHk esa bysDVªkWfud midj.kksa esa oSD;we V~;wc dk 

mi;ksx fd;k tkrk Fkk] ysfdu ckn esa v/kZpkyd vkSj 

VªkaftLVj us mUgsa cny fn;kA oSD;we V~;wc dk mi;ksx 

cM+s LFkku dks doj djus ds fy, fd;k tkrk gSA 

ysfdu VªkaftLVj vkSj v/kZpkyd NksVs {ks= dks doj 

djrs gSa vkSj lLrs gksrs gSaA

(d)	okYo (Valves)

(i)	Mk;ksM okYo

l	;g FkeksZfud mRltZu ij vk/kkfjr gSA bldk 
vkfo"dkj fczfV'k oSKkfud tkWu ,Eczksl ¶ysfeax 
us 1904 bZ- esa fd;k FkkA

l	blesa nks bysDVªksM fQykesaV~l vkSj IysV gksrs gSa 
vkSj blfy, bls Mk;ksM okYo ds :i esa tkuk 
tkrk gSA blesa ,d dkap dk okYo gksrk gS ftlesa 
IysV vkSj bysDVªksM dks oSD;we esa bl rjg j[kk 
tkrk gS fd os ,d&nwljs dks Li'kZ u djsaA os 
Mk;ksM okYo ds uhps fLFkr fiu ls tqM+s gksrs gSaA

l	bl okYo dk fQykesaV /kkrq dk cuk gksrk gS vkSj 
xeZ djus ij bysDVªkWuksa dk mRltZu djrk gSA bl 
fQykesaV dks dSFkksM ds uke ls Hkh tkuk tkrk gSA

l	Mk;ksM osys dh IysV fudy (Ni) ls cus flysaMj 
ds :i esa gksrh gS vkSj dSFkksM+ dks <drh gSA bls 
,uksM ds :i esa Hkh tkuk tkrk gS vkSj dSFkksM+ 
}kjk mRl£tr bysDVªkWuksa dks vkd£"kr djus ds 
fy, bls ldkjkRed pktZ fn;k tkrk gSA

l	dSFkksM+ dks xeZ djus ij] bysDVªkWu mRl£tr gksrs 
gSa vkSj dSFkksM+ ds pkjksa vksj tek gks tkrs gSa vkSj 
dSFkksM+ vkSj ,uksM ds chp ds bl udkjkRed 
pktZ {ks= dks Lisl pktZ ds :i esa tkuk tkrk gSA

(ii)	Vªk;ksM okYo

l	,d vesfjdh oSKkfud MkW- yh QkWjsLV us Mk;ksM 
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okYo esa fQykesaV vkSj IysV ds chp fxzM uked 
,d rhljk rRo tksM+dj 1907 bZ- esa Vªk;ksM okYo 
dk vkfo"dkj fd;kA bl izdkj Vªk;ksM okYo esa 
rhu bysDVªksM gksrs gSa] IysV] fQykesaV vkSj fxzMA

l	bldk mi;ksx ,EIyhQk;j] vkWflysVj] VªkalehVj 
vkSj fMVsDVj ds :i esa fd;k tkrk gSA

(e)	v¼Zpkyd (Semiconductor)

l	;g ,d izdkj dh lkexzh gS ftlesa lkekU; rkieku 
ij eqDr bysDVªkWu ugha gksrs gSa] ysfdu c<+s gq, rkieku 
ij eqDr bysDVªkWu gksrs gSaA blfy,] c<+s gq, rkieku 
ij] ;g ,d daMDVj dh rjg O;ogkj djrk gSA 
flfydkWu (Si)] tesZfu;e (Ge) vkfn blds dqN 
mnkgj.k gSA

l	Ïi;k /;ku nsa fd bu v¼Zpkydksa ij] gesa cká 
v¼Zpkyd feyrs gSaA ge v'kqf¼;ksa ds :i esa vklsZfud 
vkSj ,Y;qfefu;e feykrs gSa vkSj blls v/kZpkydksa dh 
pkydrk c<+ tkrh gSA

l	cká v¼Zpkyd nks izdkj ds gksrs gSaµ

t	n-izdkj ds v¼Zpkydµbu v¼Zpkydksa esa 
eqDr bysDVªkWuksa dh la[;k esa o`f¼ ds dkj.k 
fo|qr izokfgr gksrh gSA bl izdkj ds v/kZpkyd 
ik¡p&la;kstd v'kqf¼;ksa (tSlsµflfydkWu vkSj 
tesZfu;e) ds lkFk v/kZpkydksa dks Mksfiax djds 
cuk, tkrs gSaA

t	P-izdkj ds v¼Zpkydµbu v¼Zpkydksa esa fNæksa 
dh xfr ds dkj.k fo|qr izokfgr gksrh gSA bl 
izdkj ds v¼Zpkyd rhu&la;kstd v'kqf¼;ksa 
(tSls ,Y;wehfu;e) ds lkFk v¼Zpkydksa dks 
Mksfiax djds cuk, tkrs gSaA

l	Ïi;k /;ku nsa fd ik¡p&oSysal v'kq¼rk dks nkrk ds 
:i esa tkuk tkrk gS] tcfd rhu&cSysal v'kq¼rk dks 
LohdrkZ ds :i esa tkuk tkrk gSA

l	taD'ku Mk;ksM (Junction Diod)µtc p-Vkbi 
lsehdaMDVj dks n-Vkbi lsehdaMDVj ds lkFk tksM+k 
tkrk gS] rks gesa taD'ku Mk;ksM feyrk gSA

l	DokaVe MkWV~l (Quantum Dots)µlseh&daMDVlZ 
ds uSuks&d.kksa dks DokaVe MkWV~l ds :i esa tkuk tkrk 
gSA

(f)	VªkaftLVj (Transistors)

l	bldk vkfo"dkj vesfjdh oSKkfudksa tkWu ckjMhu] 
fofy;e 'kkWDys vkSj okYVj czsVu us 1948 bZ- esa fd;k 
FkkA

l	n-p-n vkSj p-n-p v¼Zpkydksa dks feykus ij gesa 
VªkaftLVj feyrs gSaA buesa FkeksZfud Vªk;ksM okYo ds 
xq.k gksrs gSaA

l	VªkaftLVj esa] mRltZd og Hkkx gksrk gS ftls fpidk;k 
tkrk gS] rkfd cM+h ek=k esa vkos'k mRiUu gks ldsaA

(g)	IykTek Vhoh (Plasma TV)

l	;g ,d gkbZ MsfQfu'ku Vhoh gSA ;g dSFkksM js 
vkWflyksLdksi dk ,d fodYi gSA ;gk¡ fu;kWu vkSj 
Dlhuu xSlksa dk mi;ksx IykTek ds :i esa fd;k tkrk 
gSA

l	Vsyhfotu esa gtkjksa fiDlsy gksrs gSa tks fp= nsus ds 
fy, yky] gjs vkSj uhys jaxksa dks feykrs gSa ysfdu 
IykTek Vhoh esa] izR;sd fiDlsy fu;kWu ;k Dlhuu 
ds daVsujksa ls cuk gksrk gSA izR;sd fiDlsy dks fo|qr 
vkosf'kr IysV ds chp j[kk tkrk gS vkSj fo|qr izokfgr 
gksus ij IykTek pedrk gSA

(h)	xzkQhu (Graphene)

l	2010 esa] vkaæs xhe vkSj dkWULVsafVu uksokslsykso dks 
xszQkbV ls xzsQhu dks vyx djus ds fy, ukscsy 
iqjLdkj ls lEekfur fd;k x;k FkkA

l	xzkQhu nqfu;k dh lcls iryh vkSj lcls etcwr 
oLrq gSA ;g LVhy ls 100 xquk T;knk etcwr gksrk gSA

l	bldk mi;ksx isu Mªkbo ds vkdkj dks c<+k, fcuk 
mldh {kerk c<+kus esa fd;k tkrk gSA

l	;g bysDVªkWfud midj.kksa esa mi;ksx fd, tkus okys 
dSisflVj dh {kerk dks Hkh c<+k ldrk gSA

l	IykfLVd esa xzsQhu feykus ij ge IykfLVd dks pkyd 
cuk ldrs gSaA

13. pqEcdRo  
(Magnetism)

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

 izkÏfrd pqEcd izÏfr esa ik;k tkus okyk ,d iRFkj gS] tks yksgs 
osG NksVs&NksVs VqdM+ksa dks viuh vksj vkd£"kr djrk gSA ;g iRFkj 
yksgs dk vkWDlkbM (Fe

3
O

4
) gSA bldh dksbZ fuf'pr vkÏfr ugha 

gksrhA oqGN iRFkjksa dks Ïf=e fof/k;ksa }kjk pqEcd cuk;k tk ldrk 
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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

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

III. Hkw&pqEcdRo (Terrestial Magnetism)

 ;fn fdlh pqEcd dks mlosG xq#Ro osGUæ ls ck¡èkdj bl rjg yVdk 
fn;k tk, fd og {kSfrt ry esa Lora= :i ls ?kwe losG] rks ge ns[krs 
gSa fd og lnSo mÙkj&nf{k.k fn'kk esa vkdkj Bgj tkrk gSA bldk 
dkj.k ;g gS fd gekjh i`Foh cMs+ pqEcd dh Hkk¡fr O;ogkj djrh gSA 
ekuks i`Foh osG osGUæ ij o`gn~ NM+ pqEcd j[kk gS] ftldk nf{k.kh 
èkqzo i`Foh osG HkkSxksfyd mÙkjh /kzqo dh vksj rFkk mÙkjh /kzqo i`Foh osG 
HkkSxksfyd nf{k.kh èkqzo dh vksj fLFkr gSA

l	 i`Foh osG lEiw.kZ pqEcdh; {ks= dk {kSfrt ?kVd (H) vyx&vyx 
LFkkuksa ij vyx&vyx gksrk gS] ijUrq bldk eku yxHkx 0.4 

xkWl ;k 0.4 × 10–4 Vslyk gksrk gSA

 D;wjh rki (Curie Temperature)µD;wjh rki og rki 
gS] ftlosG Åij inkFkZ vuqpqEcdh; o ftlosG uhps inkFkZ 
ykSg&pqEcdh; gksrk gSA fufdy o yksgs osG fy, D;wjh eku 
Øe'k% 358°C rFkk 77°C gksrk gSA

 LFkk;h pqEcd bLikr (Steel) osG rFkk vLFkk;h pqEcd ueZ yksgs 
osG cuk;s tkrs gSaA

IV. pqEcdh; ¶yDl (Magnetic Flux)

 pqEcdh; {ks= esa fLFkr fdlh ry ls mlds yEcor xqtjus okyh dqy 
cy js[kkvksa dh la[;k dks ml ry ls c¼ pqEcdh; ¶yDl dgrs gSaA 
bls F ls izn£'kr djrs gSaA pqacdh; ¶yDl ,d vfn'k jkf'k gSA

 ;fn pqEcdh; {ks= B rFkk {ks=Qy dA ds chp q dks.k gks]

   
 rc lrg ls lEc¼ dqy ¶yDl

 F = BA cos q

 pqEcdh; ¶yDl ,d vfn'k jkf'k gSA

 bldk SI ek=d oscj (Wb) gSA

 (1 oscj = 10^8 eSDlosy)

 mnkgj.kµ100 Qsjs vkSj 5 lseh2 {ks=Qy okyh ,d dq.Myh dks B 

= 0.2 Vslyk ds pqEcdh; {ks= esa j[kk x;k gSA dq.Myh ds ry dk 
vfHkyEc pqEcdh; {ks= dh fn'kk ds lkFk 60° dk dks.k cukrk gSA 
dq.Myh ls lEc¼ pqEcdh; ¶yDl dk eku D;k gksxk\

14. fo|qr pqEcdh; izsj.k  
(Electromagnetic Induction)

l	 1831 esa ekbdy QSjkMs }kjk fo|qr pqEcdh; izsj.k dh [kkst dh xbZ 
Fkh vkSj tsEl DydZ eSDlosy us xf.krh; :i ls bls QSjkMs ds izsj.k 
ds fu;e ds :i esa o£.kr fd;k FkkA

l	 fo|qr pqEcdh; izsj.k ,d cnyrs pqEcdh; {ks= ds dkj.k oksYVst 
mRiknu (bysDVªkseksfVo cy) ds dkj.k mRiUu gksus okyh /kkjk gSA

l	 nwljs 'kCnksa esa] tc Hkh fdlh fo|qr ifjiFk ls tqM+s pqEcdh; ¶yDl 
esa ifjorZu gksrk gS] rks ,d fo|qr~ okgd cy ifjiFk esa izsfjr gksrk gSA 
bl ?kVuk dks fo|qr pqEcdh; izsj.k ds :i esa tkuk tkrk gSA

l	 Mk;useks vkSj fo|qr eksVj nksuksa gh bysDVªkseSXusfVd baMD'ku ds 
fl¼kUr ij dke djrs gSaA

I.  QSjkMs dk izsj.k dk fu;e (Faraday’s Law Induction)

l	 ;fn ifjukfydk dkWby esa /kkjk dks pkyw ;k can fd;k tkrk 
gS] rks dkWby esa /kkjk izsfjr gksrh gSA ,slk baMD'ku rc Hkh ns[kk 
tkrk gS tc ifjukfydk dkWby esa /kkjk dks c<+k;k ;k ?kVk;k 
tkrk gSA

l	 dkWby esa /kkjk rc izsfjr gksrh gS tc bls lksyukWbM ds lkeus 
ls ,d rjQ ys tk;h tkrh gSA

l	 tc Hkh dqaMyh ls xqtjus okyh pqacdh; cy js[kkvksa (pqEcdh; 
¶yDl) dh la[;k esa ifjorZu gksrk gS] ,d fo|qr okgd 
cydqaMy esa izsfjr gksrk gSA bls QSjkMs ds izsj.k ds fu;e ds :i 
esa tkuk tkrk gSA fo|qr okgd cy bl izdkj dqaMyh esa mRiUu 
gksus okyk fo|qr okgd cy izsfjr fo|qr okgd cy dgykrk gSA

l	 izsfjr fo|qr okgd cy dk ;g ifjek.k pqEcdh; izokg ds 
ifjorZu dh nj ds lh/ks vkuqikfrd gSµ

   E – d∅dt

   E = – N.d∅dt

 ;gk¡ N = 1, 2, 3 ...... vkuqikfrdrk dk fLFkjkad vkSj ½.kkRed 
fpÊ ysUt ds fu;e dks n'kkZrk gSA

l	 Ïi;k /;ku nsa fd ekbdy QSjkMs (1791-1867) fo|qr 
pqEcdh; izsj.k ds fu;eksa vkSj bysDVªksfyfll ds fu;eksa dh 
[kkst ds fy, tkus tkrs gSaA

II.  ysUt dk fu;e (Lenz's law)

l	 bl fu;e ds vuqlkj izsfjr fo|qr okgd cy dh fn'kk ;k izsfjr 
/kkjk ges'kk bl rjg ls gksrh gS fd ;g ml dkj.k dk fojks/k 
djrh gS ftlds dkj.k ;g mRiUu gksrk gSA

l	 ;g fu;e ÅtkZ laj{k.k ds fu;e ds vuqlkj gSA

III. ¶ysfeax ds nkfgus gkFk dk fu;e (Fleming's Right Hand 

Rule)

l	 ¶ysfeax us fdlh pkyd dks cnyrs pqacdh; {ks= esa j[kus ij 
èkkjk ds izokg dh fn'kk Kkr djus ds fy, nkfgus gkFk dk fu;e 
rS;kj fd;kA

l	 vius nkfgus gkFk ds v¡xwBs] rtZuh vkSj e/;ek m¡xyh dks 
,d&nwljs ds yEcor QSyk,¡A ;fn rtZuh pqEcdh; {ks= dh 
fn'kk dks bafxr djrh gS vkSj v¡xwBk pkyd dh xfr dh fn'kk 
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dks bafxr djrk gS] rks e/;ek m¡xyh izsfjr /kkjk dh fn'kk dks 
bafxr djsxhA

l	 ¶ysfeax ds nkfgus gkFk ds fu;e dks ^tujsVj fu;e* Hkh dgk 
tkrk gSA

fp=µcy js[kkvksa dh fn'kk Kkr djuk

IV.  ,M+h /kkjk,¡ (Eddy Currents)

l	 ;fn /kkrq dk ,d VqdM+k ,d vyx pqacdh; {ks= esa j[kk tkrk gS 
;k ,d leku pqEcdh; {ks= esa mPp xfr ds lkFk ?kqek;k tkrk 
gS] rks VqdM+s esa LFkkfir izsfjr /kkjk gok ds Hk¡oj dh rjg gksrh 
gS] ftls ,M+h /kkjk dgk tkrk gS] ftls ßQkSdkWYV /kkjkÞ Hkh dgk 
tkrk gSA

l	 ,Mh /kkjkvksa dk mi;ksx MsM chV xSYosuksehVj] baMD'ku QusZl] 
baMD'ku eksVj] vkWVkseksckby ds LihMksehVj vkfn esa fd;k tkrk 
gSA

l	 Ïi;k /;ku nsa fd MsM chV xSYosuksehVj og gksrk gS ftlesa /kkjk 
izokfgr gksus ds ckn dkWby ,d ckj esa #d tkrh gSA

V.  Lo vkSj ikjLifjd izsj.k (Self and Mutual Induction)

l	 Lo izsj.k (Self Induction)µ;g izsfjr fo|qr okgd cy ds 
mRiknu dh ?kVuk gSA fdlh ifjiFk esa vius vki izokfgr gksus 
okyh /kkjk esa ifjorZu ds dkj.k mRiUu izsj.k Lo izsj.k dgykrk 
gSA

l	 lsYQ baMD'ku ds ekeys esa] dkWby ls tqM+k pqEcdh; izokg gSµ

∅ = LI

 tgk¡ L Lo&izsj.k dk xq.kkad gS vkSj I /kkjk gSA Lo&izsj.k dh 
bdkbZ gsujh (H) gSA

(a)	Lo&izsj.k dk xq.kkad (CoefÏcient  of Self-Induction)
µ,d dqaMy ds fy, ;g izsfjr fo|qr okgd cy ds la[;kRed 
eku ds cjkcj gSA

(b)	ikjLifjd izsj.k (Mutual Induction)µ;g Hkh izsfjr fo|qr 
okgd cy ds mRiknu dh ?kVuk gSA ,d ifjiFk esa vius iM+kslh 
ifjiFk esa pqEcdh; izokg esa ifjorZu ds dkj.k mRiUu izsj.kA 
ikjLifjd izsj.k dgykrk gSA

l	 ikjLifjd izsj.k dk xq.kkad (coefÏcient of Mutual 
Induction)µnks dkWby ds fy, ;g izsfjr bZ,e,Q ds 
la[;kRed ewY;ksa ds cjkcj gSA

l	 ikjLifjd izsj.k ds ekeys esa] dqaMy ls tqM+k pqEcdh; izokg gSµ

∅ = MI

l	 ikjLifjd izsj.k dh bdkbZ gsujh (H) gSA

15. lapkj 
(Communication)

nSfud thou esa lapkj ,d vko';d dkjd gSA dk;ks± dks iwjk djus ds fy, 
izR;sd O;fDr dks nwljs ds lkFk laokn djuk gksrk gSA ge dg ldrs gSa fd 
lapkj ,d txg ls nwljh txg lwpuk Hkstus vkSj izkIr djus dk rjhdk 
gSA lQyrk izkIr djus ds fy,] lapkj vf/kd izHkkoh gksuk pkfg, tks ,d 
nks&rjQk izfØ;k gSA 

lPps lg;ksx ds fy, izHkkoh lapkj dh vko';drk gksrh gSA lapkj baVjusV 
dk lcls yksdfiz; mi;ksx gSA baVjusV ds ek/;e ls] vki nqfu;k Hkj esa 
vius nksLrksa] ifjokj ds lnL;ksa] Vhe ds lnL;ksa vkfn tSls vU; O;fDr;ksa 
ds lkFk laokn vkSj lg;ksx dj ldrs gSaA

baVjusV lapkj dk vFkZ lwpukvksa vkSj fopkjksa dks baVjusV ds ek/;e ls 
lk>k djuk gSA bldk lcls vf/kd ykHk ;g gS fd vius ?kj esa cSBs&cSBs 
gh vki fdlh ls Hkh] dgha Hkh vkSj dHkh Hkh dusDV gks ldrs gSaA

bZ-esy dh lajpuk

bZ-esy D;k gS \ (What is an E-mail ?)µbysDVªkWfud esy ;k bZ&esy  
(E-mail) dk vFkZ gS lans'kksa dk bysDVªkWfud ek/;e ls vknku&iznkuA 
nwljs 'kCnksa esa] fdlh Hkh O;fDr ;k O;fDr;ksa ds lewg dks lans'k Hkstus ;k 
ysus ds fy, bZ-esy ,d lLrk] Hkjkslsean vkSj xfroku lk/ku gSA

izR;; o izkIrdrkZ ds vfUre uke dh lgk;rk ls bZ&esy dk irk yxk;k 
tk ldrk gSA

bZ-esy izkIr djus ds fy, ,d bZ-esy vdkmUV vkSj bZ-esy ,Mªsl dh 
vko';drk gksrh gSA nwljs O;fDr dks bZ-esy Hkstus ds fy, Hkh gesa muds 
bZ-esy ,Mªsl dh vko';drk gksrh gSA bZ-esy dks lgh O;fDr rd igq¡pkus ds 
fy, bZ-esy ,Mªsl dks lgh rjhds ls fy[kk tkuk pkfg,A

bZ-esy Hkstus o izkIr djus ds fy, bZ-esy [kkrk ykWx bu djuk gksrk gSA

uksVµ

fo'o dk igyk bZ-esy js VkWefyalu us lu~ 1971 bZ- esa Hkstk FkkA bUgsa ^bZ-
esy lsok dk tud* dgk tkrk gSA

baVjusV ij bZ-esy Hkstus ds fy, flEiy esy VªkUlQj izksVksdkWy dk iz;ksx 
fd;k tkrk gSA

bZ&esy ,Mªsflax (E-mail Addressing) 

bZ-esy ,Mªsl dks bZ-esy loZj ij viuk [kkrk [kksydj izkIr fd;k tk 
ldrk gSA izR;sd mi;ksxdrkZ dk bZ-esy lsok esa ,d fo'ks"k bZ-esy ,Msªsl 
gksrk gSA bZ-esy ,Mªsl ,d ekud :i esa fy[ks tkrs gSaA ;g nks Hkkxksa esa 
foHkkftr gksrs gSaµ
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(i) Mksesu use] tks fd bZ-esy l£ol izksokbMlZ }kjk fn;s tkrs gSaA

(ii) ;wt+j use

;wt+j use vkSj Mksesu use dks ,d fo'ks"k ladsr @ fpÊ }kjk vyx fd;k 
tkrk gS tks ‘at’ ds :i esa i<+k tkrk gSA

bZ-esy iznkrk og osclkbV gS tks bZ-esy dks gksLV djrk gSA vFkkZr~ ftlds 
loZj ij bZ-esy LVksj gksrh gSA bZ-esy iznkrk og dEiuh gks ldrh gS ftlds 
}kjk ge bUVjusV ls tqM+rs gSaA mnkgj.kr% ch,l,u,y] ,eVh,u,y ;k 
fQj dksbZ fu%'kqYd osc vk/kkfjr bZ-esy lfoZl gks ldrh gSA tSlsµ;kgw] 
th-esy] vkmVyqd ,Dlizsl (iwoZ esa gkWVesy) vkfnA bZ-esy lfoZl fdlh 
dEiuh] Ldwy ;k fdlh laxBu }kjk Hkh gksLV dh tk ldrh gSA bZ-esy 
,Mªsl dsl&lsaflfVo ugha gksrs gSaA blesa dgha Hkh Lisl ugha nsuk pkfg,A

osc Mksesu dk izR;; fuEu gks ldrk gSµ

— .com (okf.kfT;d laxBu)_

— .gov (ljdkjh laLFkk)_

— .edu ('kS{kf.kd laLFkku)_

— .mil (fefyVªh 'kk[kk,¡)_

— .org (xSj ykHkdkjh laxBu)

(i) bZ&esy gSMj (E-mail Header) 

 bZ-esy lans'k dh igyh ik¡p iafä;ksa dks bZ-esy gSMj dgk tkrk gSA 
gSMj Hkkx esa fuEufyf[kr Q+hYM 'kkfey gSaµ

	 l From : ;g QhYM çs"kd ds ,Mªsl dks n'kkZrk gS] vFkkZr~ ftlus ;s 
esy Hksth gSA

	 l Date : ;g ml fnukad dks n'kkZrk gS ftl fnu bZ-esy Hksth x;h 
FkhA

	 l To : ;g QhYM çkIrdrkZ ds ,Mªsl dks n'kkZrk gS vFkkZr~ ftldks ;s 
esy Hksth x;h gSA

	 l Subject : bZ-esy dk mís'; bl QhYM }kjk n'kkZ;k tkrk gSA ;g 
lVhd vkSj ¥cnqor gksuk pkfg,A

	 l CC : bldk vfHkçk; dkcZu dkWih (Carbon Copy) ls gSA blesa 
ml çkIrdrkZ ds ,Mªsl 'kkfey gksrs gSa ftudks flQZ ml esy dh 
lwpuk nsuh gksrh gSA

	 l BCC : bldk vFkZ CykbaM dkcZu dkWih (Blind Carbon Copy) 

gksrk gSA bldk mi;ksx rc fd;k tkrk gS tc ge çkIrdrkZvksa esa 
ls ,d ;k vfèkd dks ;g ugha crkuk pkgrs fd lans'k esa fdlh vkSj 
dks tksM+k x;k FkkA

(ii) xzh¥Vx (Greeting)

 vfHkoknu okLrfod lans'k dk vkjEHk Hkkx gSA mnkgj.k ds fy,] gk; 
lj ;k gk; nksLrks vkfnA

(iii) VsDLV (Text)

 ;g lans'k dh okLrfod lkexzh dk çfrfufèkRo djrk gSA

(iv) flXuspj (Signature) 

 ;g bZ-esy lans'k dk vafre Hkkx gSA blesa çs"kd dk uke] irk vkSj  
 laidZ uacj 'kkfey gksrk gSA

esyckWDl % buckWDl vkSj vkmVckWDl (Mailbox : Inbox and 

Outbox)

,d ckj vdkmaV cukus ds ckn vkidks bZ-esy çkIr gksus yxsaxs] ftlesa 

lcls igyh bZ-esy lsok çnkrk dh gksrh gSA vkids vdkmaV dh lHkh bZ-esy 

,d esyckWDl esa LVksj gks tkrh gSaA vkids }kjk çkIr bZ-esy dks buckWDl 

esa lax`ghr fd;k tkrk gS] tcfd] ,d vkmVckWDl og txg gS tgk¡ 

vkmVxksbax bZ-esy vLFkk;h :i ls lax`ghr gksrs gSaA 

buckWDl (Inbox)µbuckWDl bZ-esy vdkmaV esa lcls egÙoiw.kZ Hkkx gksrk 

gS tgk¡ lHkh izkIr bZesy ns[ks ,oa ,Dlsl fd;s tk ldrs gSaA ;g lHkh izkIr 

bZ-esy dks ,d Vscy esa fnukad ds fglkc ls O;ofLFkr djds j[krk gS] 

ftlls vklkuh ls fdlh bZ-esy dks [kkstk tk ldsA 

vkmVckWDl (Outbox)µvkmVckWDl og txg gS] tgk¡ Hksts x, lHkh MsVk 

dks rc rd LVksj fd;k tkrk gS tc rd fd ;g iwjh rjg ls Hkstk ugha 

tkrk gSA lsaV esy uked ,d [kaM Hkh gS] ftlesa iwjh rjg ls forfjr bZ-esy 

dh lwph gSA varj dsoy vkmVckWDl dk gS tks Hksts x, bZ-esy dks fMyhoj 

ugha djrk gS vkSj isafMax j[krk gS] tcfd lsaV ckWDl iwjh rjg ls Hksts x, 

bZ-esy dh lwph j[krk gSA

MªkW¶V (Draft)µ;g og txg gS tgk¡ lans'k cuk, x, gSa] ysfdu Hksts ugha 

x, gSa vkSj ;gk¡ rd fd Hksts tkus ds fy, drkjc¼ ugha gSaA nwljs 'kCnksa 

esa] ge tks Hkh eSlst dEikst djrs gSa vkSj mls lso djrs gSa] og lax`ghr 

gksrk gSA 

tad (Junk)µtad QksYMj bZ-esy vdkmaV dk oks fgLlk gksrk gS tks dksbZ 

Qsd ;k LiSe bZ-esy ftlesa ok;jl tqM+k gks] esyos;j] LikbZos;j gks ;k ,slk 

dqN tks vkidk dherh MkVk dks pqjk ;k gSd djrk gks] ,sls bZ-esy bl 

QksYMj esa LVksj gksrs gSaA bZ-esy DykbaV ,Iyhds'ku bls Lor% igpku dj 

tad QksYMj esa Hkstk gS rkfd vki bu phtksa ls cp ldsaA

lsaV vkbVEl (Sent Items)µ;g og LFkku gS tgk¡ fMyhoj fd, x, lHkh 

bZ-esy lwphc¼ gksrs gSa vkSj mudh leh{kk dh tk ldrh gSA vkmVckWDl 

vkSj lsaV ckWDl ;k vkbVe ds chp varj ij Åij ppkZ dh xbZ gSA 

fMyhV vkbVEl (Deleted Items)µ;g bZ-esy vdkmaV dk oks fgLlk 

gS ftlesa ;wtj }kjk fMyhV fd;s x;s bZ-esy LVksj gksrs gSa] ftls vki vkxs 

pydj viuh t:jr ds fglkc ls bLrseky Hkh dj ldrs gSaA 

lks'ky usVofd±x vkSj bZ-dkWelZ (Social Networking &  
e-Commerce)

lks'ky usVofd±x nksLrksa] ifjokj] lgd£e;ksa] xzkgdksa] ;k xzkgdksa ds lkFk 

tqM+s jgus ds fy, baVjusV&vkèkkfjr lks'ky ehfM;k lkbVksa dk mi;ksx gSA 

lks'ky usVofd±x yksxksa ds chp esa Qslcqd] fV~oVj] ¥yDMbu vkSj baLVkxzke 

tSlh lkbVksa ds ekè;e ls ,d lkekftd mís';] ,d O;kolkf;d mís'; ;k 

nksuksa gks ldrs gSaA lks'ky usVofd±x xzkgdksa dks O;Lr j[kus ds fy, foi.kd 

ds fy, ,d egRoiw.kZ vkèkkj cu x;k gSA

esy etZ ds }kjk vyx&vyx O;fDr;ksa ds fy, ,d gh i= Hkstk tk 

ldrk gSA
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lks'ky usVofd±x ds çdkj (Types of Social Networking)

1. ;wV~;wc (You-Tube)–;wV~;wc vesfjdk dk ,d ohfM;ks ns[kus okyk 
IysVQkWeZ gS] ftlesa iathÏr lnL; ohfM;ks fDyi ns[kus ds lkFk 
gh viuk ohfM;ks viyksM Hkh dj ldrs gSaA bls isiSy ds rhu iwoZ 
deZpkfj;ksa] pkM gysZ] LVho pSu vkSj tkosn djhe us feydj Qjojh 

2005 esa cuk;k Fkk] ftls uoEcj 2006 esa xwxy us 1.65 vjc 
vesfjdh MkWyj esa [kjhn fy;kA ;wV~;wc vius iathÏr lnL;ksa dks 
ohfM;ks viyksM djus] ns[kus] 'ks;j djus] ilanhnk ohfM;ks ds :i 
esa tksM+us] fjiksVZ djus] fVIi.kh djus vkSj nwljs lnL;ksa ds pSuy dh 
lnL;rk ysus nsrk gSA blesa lnL;ksa ls ysdj dbZ cM+h daifu;ksa ds 
rd ohfM;ks ekStwn jgrs gSaA buesa ohfM;ks fDyi] Vhoh dk;ZØe] laxhr 
ohfM;ks] fQYeksa ds Vªsyj] ykbo LVªhe vkfn gksrs gSaA dqN yksx bls 
ohfM;ks CykWfxax ds :i esa Hkh iz;ksx djrs gSaA xSj&iathÏr lnL; 
dsoy ohfM;ks ns[k ldrs gSa] ogha iathÏr lnL; vlhfer ohfM;ks 
viyksM dj ldrs gSa vkSj ohfM;ks esa fVIi.kh Hkh tksM+ ldrs gSaA 
;wV~;wc viuh dekbZ xwxy ,Mlsal ls djrk gS] tks lkbV ds lkexzh 
vkSj n'kZdksa ds vuqlkj viuk foKkiu fn[kkrk gSA blesa vf/kdka'k 
ohfM;ks fu%'kqYd ns[kk tk ldrk gS] ijUrq dqN ohfM;ks dks ns[kus ds 
fy, iSls nsus iM+rs gSaA buesa ls ,d fQYesa m/kkj ysdj ns[kuk Hkh 
lfEefyr gS] ftlesa vki dqN iSls nsdj fQYe ns[k ldrs gSaA ;wV~;wc 
izhfe;e dh lnL;rk Hkh vki iSls nsdj ys ldrs gSa] ftlesa vki fcuk 
dksbZ foKkiu ds dbZ lkjs ohfM;ks ns[k ldrs gSa vkSj lkFk gh ;wV~;wc 
izhfe;e ij dqN ,sls ohfM;ks Hkh gSa] ftls dsoy vki ;wV~;wc izhfe;e 
dh lnL;rk [kjhn dj gh ns[k ldrs gSaA

2. Qslcqd (Facebook)µQslcqd baVjusV dk lcls vfèkd mi;ksx 
fd;k tkus okyk lks'ky usVodZ gS] yxHkx 1 fcfy;u yksx bldk 
mi;ksx iqjkus nksLrksa ds lkFk tqM+us vkSj u, yksxksa ls feyus ds 
fy, djrs gSaA bldk mís'; fe'ku yksxksa dks tksM+us vkSj muds chp 
lapkj dks lqfoèkktud cukus ds }kjk nqfu;k dks “more open and 

connected” cukuk gSA Qslcqd dks lu~ 2004 esa ekdZ twdjcxZ ds 
}kjk izkjEHk fd;k x;k FkkA ;g www ij miyC/k nqfu;k dh lcls 
cM+h lks'ky usVofd±d lkbV gSA 

 Qslcqd dks Facebook Inc. daiuh }kjk pyk;k o fu;af=r fd;k 
tkrk gSA

 yksx O;fäxr çksQkby cukus ds fy, Qslcqd dk mi;ksx djrs 
gSa] vU; mi;ksxdrkZvksa dks ÞQslcqd fe=Þ ds :i esa tksM+rs gSa vkSj 
vla[; rjhdksa ls muds lkFk tkudkjh lk>k djrs gSaA blds ek/;e 
ls mi;ksxdrkZ lHkh çdkj dh lkexzh & Q+ksVks] ohfM;ks] laxhr] pqVdqys 
vkSj cgqr dqN lk>k djrs gSaA os leku fopkjèkkjk okys yksxksa ds lkFk 
laokn djus ds fy, Qslcqd #fp lewgksa esa 'kkfey gksrs gSa] ftUgsa os 
vU;Fkk ugha tkurs gksaxsA 

3. fV~oVj (Twitter)µçR;sd fnu lSdM+ksa djksM+ mi;ksxdrkZvksa vkSj 
500 fefy;u ls vfèkd V~ohV~l Hksts tkus ds lkFk] O;olk;ksa ds fy, 
fV~oVj ds ekè;e ls u, vkSj ekStwnk xzkgdksa ds oSf'od n'kZdksa rd 
igq¡pus dk ,d cM+k volj gSA

 fV~oVj ,d lkekftd lapkj midj.k gS tgk¡ yksx NksVs lans'k çlkfjr 
djrs gSaA ;s lans'k] ftUgsa V~ohV dgk tkrk gS] yackbZ esa 140 o.kks± rd 
lhfer gSaA 

	 l ,d fV~oVj mi;ksxdrkZ ds :i esa] vki mu vU; yksxksa dk p;u 
djrs gSa ftUgsa vki vuqlj.k djuk pkgrs gSa] tc vki fdlh dk 
vuqlj.k djrs gSa] rks muds V~ohV vkids fV~oVj LVªhe ds :i esa 
tkuh tkus okyh lwph esa fn[kkbZ nsrs gSaA tks dksbZ Hkh vkidks pquus 
ds fy, pqurk gS] og vkids V~ohV dks mudh LVªhe esa ns[ksxkA 
vki lewg cukus ds fy, gS'kVSx dk mi;ksx dj ldrs gSa vkSj 
fdlh fo'ks"k dh&oMZ ;k fo"k; ds vklikl yksdfç;rk mRiUu 
djus esa enn dj ldrs gSaA vki fdlh 'kgj] LFkkuh; ?kVukvksa] 
lekpkj dk;ZØe] czkaM] [ksy Vhe] ;k fdlh Hkh pht+ ds ckjs esa 
gS'kVSx cuk ldrs gSa] ftls vki gS'k ekdZ (#) ls igys pkgrs gSaA 
çR;{k lans'k (Mh,e) vkidks vU; fV~oVj mi;ksxdrkZvksa ds lkFk 
futh rkSj ij laokn djus nsrk gSA

4. ¥yDMbu (Linkedin)µfyaDMbu ,d ,slk IysVQkWeZ gS tks 
mi;ksxdrkZ dks viuh ;ksX;rk ds vuqlkj lcls vPNh ukSdjh [kkstus 
dk ekSdk nsrk gS vkSj ;fn vki ml ukSdjh ds fy, ;ksX; gSa] rks vki 
ml ukSdjh ds fy, vkosnu Hkh dj ldrs gSaA ;g Hkh ,d lks'ky 
usVofd±x gSA

5. baLVkxzke (Instagram)µQslcqd ;k fV~oVj dh rjg gh] baLVkxzke 
vdkmaV cukus okys gj O;fä dk çksQkby vkSj U;wt QhM gksrk gSA

 tc vki baLVkxzke ij dksbZ QksVks ;k ohfM;ks iksLV djrs gSa] rks 
;g vkids çksQkby ij çn£'kr gksxkA vU; mi;ksxdrkZ tks vkidk 
vuqlj.k djrs gSa] os vkids iksLV dks viuh Q+hM esa ns[ksaxsA blh rjg] 
vki mu vU; mi;ksxdrkZvksa ds iksLV ns[ksaxs ftUgsa vki Q+kWyks djuk 
pqurs gSaA

 vki baLVkxzke ij vU; mi;ksxdrkZvksa ds lkFk ckrphr djds mudk 
vuqlj.k dj ldrs gSa] muds }kjk vuqlj.k fd;k tk ldrk gS] 
fVIi.kh] ilan] VS¥xx vkSj futh lans'k Hkst ldrs gSaA ;gk¡ rd fd 
vki tks rLohjsa ns[krs gSa] mUgsa baLVkxzke ij lso Hkh dj ldrs gSaA 

;g xwxy }kjk ,aMªksbM vkSj ICS ;wtlZ ds fy, izkjEHk dh xbZ ohfM;ks 
pSfVaXl ,Iyhds'ku gSA blds ek/;e ls O;fDr nwj cSB dj Hkh ohfM;ks ds 
ek/;e ls ckrphr dj ldrk gSA

lkbcj lqj{kk (Cyber Security)

lkbcj lqj{kk dh vko';drk (Need of Cyber Security)

lkbcj flD;ksfjVh baVjusV ls tqM+s flLVe dh lqj{kk gS, ftlesa gkMZos;j, 

lkW¶Vos;j vkSj MsVk 'kkfey gSaA ;g nks 'kCnksa ls cuk gSµ,d lkbcj gS vkSj 
nwljk flD;ksfjVh gSA lkbcj ml rduhd ls lacaf/kr gS ftlesa flLVe, 

usVodZ vkSj izksxzke ;k MsVk 'kkfey gSa] tcfd flD;ksfjVh ls lacaf/kr lqj{kk 
ftlesa flLVe lqj{kk, usVodZ lqj{kk vkSj vuqiz;ksx vkSj lwpuk lqj{kk 
'kkfey gSaA 

lkbcj lqj{kk D;ksa egRoiw.kZ gS\ (Why is cybersecurity important?)

ge ,d fMftVy ;qx esa jgrs gSa tks le>rk gS fd gekjh futh tkudkjh 
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igys ls dgha vf/kd laosnu'khy gSA ge lHkh ,d ,slh nqfu;k esa jgrs gSa 
tks ,d lkFk baVjusV cSa¥dx ls ysdj ljdkjh cqfu;knh <k¡ps rd gS, tgk¡ 
daI;wVj vkSj vU; midj.kksa ij MsVk laxzghr fd;k tkrk gSA ml MsVk dk 
,d fgLlk laosnu'khy tkudkjh gks ldrk gS, pkgs og ckSf¼d laink, 
foÙkh; MsVk, O;fDrxr tkudkjh ;k vU; izdkj ds MsVk gksa, ftuds fy, 
vuf/kÏr igq¡p ;k tksf[ke ds udkjkRed ifj.kke gks ldrs gSaA 

lkbcj-geyk vc ,d varjkZÔªh; fpark dk fo"k; gS] D;kasfd laHkkfor lqj{kk 
geys oSf'od vFkZO;oLFkk dks [krjs esa Mky ldrs gSaA laxBu iwjs usVodZ esa 
vkSj vU; midj.kksa ds fy, laosnu'khy MsVk lapkfjr djrs gSa vkSj lkbcj 
lqj{kk ml tkudkjh dks lqjf{kr j[kus esa enn djrh gS vkSj flLVe bls 

izkslsl ;k LVksj djus ds fy, Hkh mi;ksx djrk gSA 

tSls-tSls lkbcj geyksa dh ek=k c<+rh gS, daifu;k¡ vkSj laxBu, fo'ks"kdj 
tks jkÔªh; lqj{kk, LokLF; ;k foÙkh; fjdkWMZ ls lEcfU/kr tkudkjh dk 
lkSnk djrs gSa, mUgsa vius laosnu'khy O;olk; vkSj O;fDrxr tkudkjh dh 
lqj{kk ds fy, dne mBkus dh vko';drk gksrh gSA 

lkbcj lqj{kk ls lEcfU/kr egRoiw.kZ 'kCnkoyh (Important 

terminologies related to cyber-security)

1. lkbcj lqj{kk (Cybersecurity)µ;g usVodZ iz'kkld }kjk usVodZ 
vkSj usVodZ lalk/kuksa ds vuf/kÏr mi;ksx, 'kks"k.k, la'kks/ku ;k 
vLohdkj ls cpus vkSj cuk, j[kus ds fy, ykxw dh xbZ uhfr;ksa vkSj 
izfØ;kvksa dk o.kZu djrk gSA Hkkjr dk izFke lkbcj iqfyl LVs'ku 
csaxyw: esa LFkkfir fd;k x;k FkkA

2. [krjk (Network Security)µ;g usVodZ, daI;wVj, dk;ZØeksa vkSj 
MsVk dks geys, {kfr ;k vuf/kÏr igq¡p ls cpkus ds fy, cuk;k x;k 
gSA ,d daI;wfVax lanHkZ esa, lqj{kk esa lkbcj lqj{kk vkSj 'kkjhfjd lqj{kk 
nksuksa 'kkfey gksrh gSaA

3. [krjk (Threat)µfdlh ,d iz.kkyh ;k ,d laxBu dks uqdlku 
igq¡pkus dh {kerk ds lkFkA

4. detksjh (Vulnerability)µ,d iz.kkyh esa detksjh ftldk 
laHkkfor gSdj }kjk 'kks"k.k fd;k tk ldrk gSA

5. tksf[ke (Risk)µuqdlku ;k {kfr ds fy, laHkkfor tc [krjk ,d 
tksf[ke dk 'kks"k.k djrk gSA

6. flD;ksj lkWdsV ys;j (SSL Secure Socket Layer)µ;g nks ;k 
nks ls vf/kd ikfVZ;ksa ds chp ,d lqjf{kr okrkZyki LFkkfir djrk 

gSA ;g ml O;fä dks igpkuus vkSj lR;kfir djus ds fy, fMtÛkbu 
fd;k x;k gS ftlls vki nwljs fljs ij ckr dj jgs gSaA SSL ds lkFk 
la;qä HTTP ftls HTTPS Hkh dgk tkrk gS, vkidks ,fUØI'ku ds 
lkFk lqjf{kr czkmftÛax vuqHko iznku djrk gSA SSL izs"kd dh igpku 
dks lR;kfir djus ds fy, gS, ysfdu blls vf/kd dqN Hkh ugha 
[kkstrk gSA ,l,l,y vkidks ml O;fä dks VªSd djus esa enn dj 
ldrk gS ftlls vki ckr dj jgs gSa ysfdu og Hkh dbZ ckj Nyk tk 

ldrk gSA 

7. Vh,y,l (TLS)µftls VªkaliksVZ ys;j flD;ksfjVh Hkh dgk tkrk 
gS, ;g Hkh ,l,l,y dh rjg gh ,d igpku midj.k gS, ysfdu ;g 
csgrj lqj{kk lqfoèkk,¡ iznku djrk gSA ;g MsVk dks vfrfjä lqj{kk 
iznku djrk gS vkSj blfy, SSL vkSj TLS dks vDlj csgrj lqj{kk 

ds fy, ,d lkFk mi;ksx fd;k tkrk gSA 

8. bUVªwtÛu fMVsD'ku flLVe (IDS Intrusion Detection System)

µ;g flQZ ?kqliSB dk irk yxkrk gS vkSj 'ks"k dks ewY;kadu vkSj 
ewY;kadu ds fy, iz'kkld ds ikl NksM+ nsrk gSA

9. vkbZ-ih-,l- (IPS : Intrusion Prevention System)µ;g ?kqliSB 
dk irk yxkdj ?kqliSB dks jksdus ds fy, vko';d dk;Zokgh djrk 
gSA

10. ,UdksfMax (Encoding)µfofHkUu iz.kkfy;ksa ds chp fofue; ds fy, 
vko';d okafNr iz:i esa MsVk dks ifjofrZr djrk gSA

11. gSf'kax (Hashing)µlans'k ;k MsVk dh v[kaMrk dks cuk, j[krk gSA 
fd, x, fdlh Hkh ifjorZu dks ns[kk tk ldrk gSA

12. ,fUØI'ku (Encryption)µ;g lqfuf'pr djrk gS fd MsVk lqjf{kr 
gS vkSj bls [kksyus ;k ,Dlsl djus ds fy, ,d fMftVy lR;kiu 
dksM ;k Nfo dh vko';drk gSA

13. CySd gSV gSdlZ (Black hat hackers)µos daI;wVj usVodZ esa rksM+us 
ds ckjs esa fo'kky Kku j[kus ds fy, tkus tkrs gSaA os eSyos;j fy[k 
ldrs gSa ftudk mi;ksx bu iz.kkfy;ksa rd igq¡p izkIr djus ds fy, 
fd;k tk ldrk gSA

14. OgkbV gSV gSdlZ (White hat hackers)µos vPNs dkeksa ds fy, 
viuh 'kfä;ksa dk mi;ksx djrs gSa vkSj blfy, mUgsa ,fFkdy gSdlZ 
Hkh dgk tkrk gSA bUgsa T;knkrj daifu;ksa }kjk lqj{kk fo'ks"kK ds :i 
esa dke ij j[kk tkrk gS tks flLVe esa detksfj;ksa vkSj lqj{kk Nsnksa 
dks [kkstus vkSj mUgsa Bhd djus dk iz;kl djrs gSaA

egRoiw.kZ vH;kl iz'u
 1. vko`fÙk ekius dh bdkbZ dk uke D;k gS \

  (A) QSjM (B) iksbt

  (C) gV~Zt (D) vxZ

 2. fo|qr izfrjks/k dks ekius ds fy, fuEufyf[kr 
fdl midj.k dk bLrseky fd;k tkrk gS \

  (A) vkseehVj (B) oksYVehVj

  (C) ,feVj (D) xSYosuksehVj

 3. çkFkfed jax gSµ

  (A) yky (B) gjk

  (C) uhyk (D) ;s lHkh

 4. bysDVªkWu dh [kkst dk Js; fdls tkrk gS \

  (A) bZ- xksYMLVsu

  (B) ts- ts- FkkWelu

  (C) tsEl pSMfod

  (D) jnjQksMZ

 5. U;wVªkWu (,d d.k tks ijek.kq osG ukfHkd dk  
va'k gS) dh [kkst fdlus dh \

  (A) eSMe D;wjh (B) jnjQksMZ

  (C) tsEl pSMfod (D) eSDl IySad

 6- vkosx dk foeh; lw= gSµ

  (A) [MLT–1]

  (B) [MLT–2]

  (C) [ML–1T]

  (D) [ML–2T]

 7.  xSYosuksehVj D;k ekirk gS\
  (A)  gok dk ncko (B)  ikuh dk ncko
  (C)  fo|qr rki (D)  fo|qr /kkjk
 8. èofu rhozre xfr djrh gSµ
  (A) fuokZr esa (B) LVhy esa
  (C) ty esa (D) ok;q esa
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 9. 20000 Hz ls vf/kd vko`fÙk dh /ofu rjaxksa 
dks D;k dgrs gSa \

  (A) JO; (B) ijkJO;
  (C) voJO; (D) vo/ofud
 10. vkdk'k esa uhyk jax izdV gksus ds lkFk 

lEcfUèkr izdk'k dh ifj?kVuk gS&
  (A) O;frdj.k (B) ijkorZu
  (C) viorZu (D) izdh.kZu
 11. dkSu&lk dFku lgh ugha gS \
  (A) lpZykbV esa vory niZ.k dk iz;ksx gksrk 

gSA
  (B) nUrfpfdRld }kjk vory niZ.k dk 

iz;ksx fd;k tkrk gSA
  (C) 'ksfoax niZ.k ds :i esa vory niZ.k dk 

iz;ksx gksrk gSA

  (D) okgu esa vory niZ.k dk iz;ksx gksrk gSA

 12- ,Eih;j dh SI bdkbZ gSµ

  (A) izdk'k dh rhozrk

  (B) fo|qr izokg

  (C) fo|qr vkos'k

  (D) pqEcdh; {ks=

 13. 'kfDr dh HkkSfrd ek=k dh foek -------------- gSaA

  (A) M1L2T-2  (B) M1L2T-3

  (C) M1L3T-2 (D) M1L3T-3

 14. nk¡rksa dh of/kZr (enlarged) Nfo dks ns[kus ds 

fy, nar fpfdRldksa }kjk ----------- dk mi;ksx 

fd;k tkrk gSA

  (A) vory niZ.k

  (B) mÙky niZ.k

  (C) ckbQksdy niZ.k 

  (D) lknk niZ.k

 15.  xSYosuksehVj ds }kjk irk yxkrs gSaµ

  (A) çfrjks/k (B) ÅtkZ

  (C) /kkjk (D) rki

 16.  çsjdRo (Inductance) dh ;wfuV gSµ

  (A) vkse (B) baMfDVo&fj;sDVsal

  (C) baMDVj (D) gsujh

 17. fu;e ftlds varxZr bUM~;wLM emf vkSj /kkjk 
lnSo vius mRiUu djus okys dkj.kksa dk fojksèk 
djrs gSa] dks fdlus [kkstk Fkk\

  (A) eSDlosy us (B) QSjkMs us

  (C) ysat us (D) ¶ysfeax us

 18. pqEcdh; lqbZ fdl rjQ ladsr djrh gS\

  (A) iwoZ (B) if'pe

  (C) mÙkj (D) vkdk'k

 19. fuEu esa ls dkSu ,slh baVjusV lsok gS tks 

baVjusV ij QSys nLrkostksa rd igq¡pus dk ,d 

rjhdk iznku djrh gS \

  (A) oYMZ okbM osc

  (B) ohfM;ks dkWUÝsaflax

  (C) FTP 

  (D) VsyusV

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

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

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

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

rr
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•
(i)

•
•

1.  
2.

3.

4.

5.

6.

7.

8.

9.
10.
11.
12.
13.
14.

•

•

•

•
•
•

•
•

•

•

1.

2.

3.

4.

(i)

(ii)
(iii)
(iv)

(v)
(vi)

•

•

•

•

•
1. 38 



 

2.

3. 39-A 

4.
5.
6.
7.

•

• 1986 

•

•
168 

• 9 

`75,000 

•

•

•

(i)

(ii)

(iii)
(iv)
(v)

1.

2.  
3.
4.

5.
(maternity) 

6. (privacy), 

•

15 

•

(i)

(ii)
(iii)

•
(i)

(ii)



67

(Common) 

A, B C 

1.

(A) (B) 

(C) (D) 

(C) :  

2.

(A) (B) 

(C) (D) 

(A) :

3.

(A) (B) 

(C) (D) 

(B) :

4.

(A) 8 (B) 3 (C) 6 (D) 5

1
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(C) :

Common 6 
'6'

5.

—

(A) G (B) E (C) D (D) B
(C) :

Common 
D Common 'D' 

6.

(A) (B) (C) (D)
(B) :

(B)
(B)

7.

(A) (B) (C) (D)
(D) :

(D)

1 -
[ (Answer op-
tions) 

]
(A) b
(B) c
(C) a
(D) d

2.

(A) (B)

(C) (D)

3.
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(A) (B)

(C) (D)

6

(A) (B)

(C) (D)

7

(A) (B)

(C) (D)

8

(A) (B)

(C) (D)

10.

(A) (B)

(C) (D)

11. -

(A)

(B)

(C)

(D)

12.

(A)

(B)

(C)

(D)

13.

(A)

(B) 

(C)

(D)

14.

(A) (B)

(C) (D)

15

4 
4 A,

B, C D 
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AB

C

D

1
4

9

7 56
20 30

40

10

8

(A) 150 (B) 140

(C) 129 (D) 128
16.

(A) E (B) BF
(C) B (D) CB

17.

B

J

A 

G
KC

F
E

D
H

I

(A) CDE (B) AIGD
(C) JBKC (D) HIGF

18.

52 20 71 

3 
7 

2 

65

(A) 4 : 23 (B) 23 : 4

(C) 4 : 13 (D) 13 : 4

19 21
(K), (H)

(T) 
1500 

300 150 500

150
50

100
250

T
K

H

19.

(A) 150 (B) 300
(C) 400 (D) 450

20.

(A) 1000 (B) 1050
(C) 50 (D) 400

21.

(A) 50 (B) 150
(C) 300 (D) 1050

22. -

1
2 3

4

10

5
678 9

11

(A) 6 (B) 5
(C) 9 (D) 7

23. 3 

1

2
3

4

5

7 6

(A)

(B)

(C)

(D)

24. -

1 2

3 4

56 7

(A) 6 (B) 7
(C) 5 (D) 4

25 27

-

32

26

12 3

8 15
4

25.

(A) 93 (B) 81

(C) 73 (D) 86
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26.

(A) 120 (B) 80
(C) 110 (D) 100

27.

(A) 12 (B) 8
(C) 4 (D) 3

28. 100 

31
26 

12 

(A) 12 (B) 55
(C) 19 (D) 45

29.

8 17 
15 

6 24 

12 

20 

19 
16 

33 
7

14 

(A) 14 (B) 16
(C) 19 (D) 20

30.

(A) 6 (B) 14
(C) 35 (D) 49

31. 500 
285 

195 
115 

45 
70 

50 
50 

(A) 440 (B) 365

(C) 205 (D) 325

32. 100 

50 43 
28  13 

11 
12 

5 

(A) 24 (B) 10

(C) 32 (D) 6

33.

i{kh

ok;q;ku

mM+uk

(A)
(B)
(C)
(D)

34.

10 8 12 

5 
3 

7 

9 

English Hindi

Marathi

(A)
54 

(B) 30 
(C) 30 
(D) 23 

35.

1.
2.
3.
(A)

(B)

(C)

(D)

1 (D) -

(D) 

2. (C) 
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3. (D) 

6. (A) i{kh

eqxhZ
eNyh

7. (A) [ksy fNidyh

QqVckWy

8. (A) dye

isafly

dkxt

10. (C) 

(C) 

11. (A)

;wjksi
Ýkal
isfjl

   12. (A)

13. (A)

15 (B)

= 40 + 9 + 4 + 8 + 30 + 5 + 7 + 1

+ 20 + 6 + 7 + 5 + 10

= 140

16. (D)

B C

17. (D)  H, I, J, K, G, F

 J, B, K, C

H, I, G F

18. (C)
= 20

= 65
= 20 : 65
= 4 : 13

19. (C)
=150 + 150 + 100

         = 400
20. (B)

= 300 + 500 + 250
= 1050

21. (A)
= 50

22. (B)
1  8  2  7  6 5   9

2 7 6 5  4 3

6 5  9 4 10
6 

5 

23. (B) 3, 

24. (C)  5  7
 3, 6, 4, 5

5 

25. (C) = 32 + 26 + 15  73
26. (D)

32 + 26 + 12 + 3 + 4 + 8 + 15 = 100
27. (C)  26, 12, 3 , 4

 3 , 4 , 8, 15
3 4

 3

28. (B) 

19 12 14 

(31) (26)

= 31



73

= 26
 
= (31 – 12) = 19

= (26 – 12) = 14

= (19 + 12 + 14) = 45
 

= (100 – 45) = 55
29. (C) 

19 

30. (D) = 7

= 5 + 2 = 7
= 7 × 7  49

31. (D) 

190 50 
20 

95 

(195)

25 30 

40 
(115)

(285)

= 45

= 70

= 50

 =
(45 + 70 + 50) = 165

50 

 
= (285 + 115 + 195) – 165
= (595 – 165) = 430

 50 

 
= (500 – 430) – 50
= (70 – 50) = 20

= 195 – (50 + 30 + 20)

= (195 – 100) = 95

= 285 – (50 + 20 + 25)
= (285 – 95) = 190

= 115 – (30 + 20 + 25)

= (115 – 75) = 40

= (95 + 190 + 40)

= 325

32. (D) 

30 8
5

24

7 6
10

= 50 = 43

= 43

6

33. (D) 
(D)

34. (D) 
= 8 + 5 + 7
= 20

20 

(D) 

35. (D) (D)


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1. 

2. 

1. 

A  :  B : : C  :  D

A : B : : C : D A B B A 
C D D C 

2. 

A  :  B : : C  :  D

A : B : : C : D A C C A 
B D D B 

 1.

(A) (B)

(C) (D)

(B) :

 2.

(A) (B)

(C) (D)

(B) :

 3.

(A) (B)

(C) (D)

(C) :

4. EVTG : HSQJ : : CXVE : ?
(A) FUTG (B) EVUF
(C) FUSH (D) FSUH

(C) :

C X V F U S

+3
–3

–3

E H

+3
 ? = FUSH

5. 8 : 56 : : 9 : ?

(A) 58 (B) 63
(C) 65 (D) 55

(B) :      8 × 7  = 56
9 × 7 = 63

 ? = 63

6.

(10, 12, 15)
(A) (21, 23, 27) (B) (30, 32, 36)
(C) (60, 62, 66) (D) (68, 70, 73)

(D) :

+2

10 12 15

+3

+2

68 70 73

+3

1
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1

103986 : 689301 : : 965492 : ?
(A) 763990 (B) 296784
(C) 294569 (D) 983457

2.

17 : 401 :: 13 : ?
(A) 319 (B) 274
(C) 267 (D) 257

3.
125.3 : 5 : : 14641.4 : ?
(A) 11 (B) 6

(C) 4 (D) 14

4.

3125 : 0.00032 :: 32 : ?
(A) 0.003125 (B) 0.3125
(C) 0.03125 (D) 0.0003125

20.

(A) (B)

(C) (D)

23

CACTUS : CACSUT :: BUZZER : ?

(A) REZZUB (B) UZZBER

(C) ZUBREZ (D) UZEZBR

24 -

(A) (B)

(C) (D)
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25

(A) (B)

(C) (D)

26

(A) (B)

(C) (D)
27

JLHNF : PRNTL : : XZVBT : ?
(A) RJXDF (B) DFBHZ
(C) DFJPX (D) RTVXZ

28 -

(A)
(B)
(C)
(D)

29

(A) (B)
(C) (D)

30

(A) (B)
(C) (D)

31 -

FHJL : CEGI
(A) LNPR : IKMO (B) ACEF : GIKL
(C) HQRT : FISX (D) HJLN : RTUW

32

(A) (B)
(C) (D)

33

(A) (B)
(C) (D)

34.

(A) (B) 
(C) (D) 

35.

ACTUAL : TCALAU :: NATIVE : ?
(A) TNAVIE (B) ANETVI
(C) ANTVEI (D) TANEVI

36.

(A)
(B)
(C)
(D)

37.

(A) (B)
(C) (D)

38.

(A) (B)
(C) (D)

39.

(A) (B) 
(C) (D) 

40.

(A) (B)
(C) (D)

1 (C)

 2 (D)

3. (A)

(5)3

125 53 :.

(11)4

14 6 41 114 :.

4. (C)

0·00032 × 105 = 32

0·03125 × 105 = 3125



96

E F G
+2 +2 +2

7 8 9

5 6 7

O P Q
+2 +2 +2

15     16     17

17     18     19

 

  27

B      C       E
×2 ×2 ×2

4 6

2       3       5

10

K      M      Q
×2 ×2 ×2

22 26 34

11     13      17



41

(C)

23 (C)

5        15        45       135      405    1215

?3 ?3 ?3 ? 3 ?3

B U Z Z E R

Z U B R E Z

24 (B)

25 (C)

26 (B)

27 (B)

+6 +6 +6 +6 +6

J L H N F

P R N T L

+6 +6 +6 +6 +6

X Z V B T

D F B H Z

28 (A) 7 

4 
9 

5 
4 

29 (D)

30 (A)

31 (B)

32 (B)

33 (C)
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34 (B)

35 (D)

36. (A)

37. (C)

38. (B)

39. (A)

(A) 
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4 

1 3

1.

?
(i) (ii) (iii) (iv)

(A) (B) (C) (D)
(C) : (i) (ii) 

4 (ii) (iv) 
(C) 

2.

S
O

S
*

*
P

T

(i) (ii) (iii) (iv)

?

TP T P T P
T

P

(A) (B) (C) (D)

(C) : (i) (ii) S 
* 

(iii) (iv) 
(C) 

3.

?
(i) (ii) (iii) (iv)

(A) (B) (C) (D)

(D) : (i) (ii) 
(iii) (iv) 

(D)

1

? ?: :: :

3

(A) (B)

(C) (D)

4 3
2

1

Z

L
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(A)
Z

L (B)
L

Z

(C)
ZL

(D)
Z

L

5 3
2

1

?

(A) (B)

(C) (D)

6. (C) 
(B) 

(A) 

: :: : ?

(A)              (B)                 (C)

(A) (B)

(C) (D)

7. C
B A

(A) (B) (C) 

:: : : ? 
(A) (B)

(C) (D)

8. c 

b, a 

B
A
G

: :
2
1
7 F A D

: ?
(a) (b) (c)

(A)
7 1 2

(B)
4 1 6

(C)

6 1 4

(D)

2  1 7

9.

(1) (2) (3) (4) 

? 

(A) (B)

(C) (D)

10.

, 

: : : : ?

(A) (B)

(C) (D)

11.
C

B A

A B C D

?

(A) (B)

(C) (D)

(1) (2) (3) (4)

?

?
(1) (2) (3) (4)

14. 3
2

1

?
1 2 3 4

(A) (B)

(C) (D)

15.
5

(A) B (B) E
(C) A (D) C

(A) B (B) E
(C) A (D) C
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3. (A)

(dark)

4. (B)

Z

L
L

Z

5. (B)

(C)

6. (C) 

1 2

4 3

4 1

2 3

(1) 90º 

(2) 180º (4) 
(3) 

(4)
(1)

(C) 

7. (C)
90º

(C) 
8. (C) 

(C) 
9. (C) 

(C)

10. (B) 

(B) 
11. (B)

:
(B) 

15. (B)
x 


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(Numbers)

I. (Digits)–0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

10, 123, 456, 789 

II. (Number System)
(i)

(ii)

0 9 
1 0 9 

10 99 10,
2 99, 2

100 999 3
100 999 

1,000 9999 
1000 4- 9,999, 4-

10,000 99,999 10,000 5-
99,999, 5-

1,00,000 9,99,999 
6 1,00,000  
9,99,999 

10,00,000 99,99,999 
7- 99,99,999

10,00,000 

1 8 9,99,99,999 
1,00,00,000 

(Kinds of Numbers)
(Decimal System) 0, 1, 2, 3, 4, 5,

6, 7, 8, 9 

I. (Natural Numbers) 1 
N 

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

II. (Whole Numbers)

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

III. (Even Numbers) 2 

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

IV. (Odd Numbers) 2 

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

V. (Integers)

I = {...– 3, – 2, – 1, 0, 1, 2, 3...}

VI. (Prime Numbers) 1 
1 

‘2’ 

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

VII. (Rational Numbers) p/q 
p q 

q  0 (Rational
Number) 

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

VIII. (Irrational Numbers) p/q 

p q 
q  0 

L =  ........ 2, 3, 7.........

IX. (Co-prime Numbers)
1 1 

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

X. (Predecessor Number)

2014  = 2014 – 1 = 2013

XI. (Successor Number)

1
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2019  = 2019 + 1 = 2020

(Whole Numbers)

(i)

(ii) (0)

–5, – 4, – 3, –2, –1, 0, 1, 2, 3, 4 5 

| | | | | | | | | | | | | | |
–7 –6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6 7

(Play with digits)

(Decimal Place Value)

5821.236 3 

3 = 3

3 = 0.03

= 3 + 0.03

= 3.03

(Finding the Unit Digit of a Powered Number)

I. 0, 1, 5 6 

(2010)105 = 0

(2131)22 = 1

(1225)42 = 5

(1296)962 = 6

II. 4 9 

(i)

(ii)

6 1 



la[;kRed ;ksX;rk 163

(1914)216 = 6

(1914)213 = 4

(2019)216 = 1

(2019)2013 = 9

III. 2, 3, 7 8 4 

1, 2, 3 4 

1 (4243)511 511 ÷ 4 3 

3 3 33 = 27
7 

2 (1996)5212 5212 ÷ 4 4 
6 4 64 = 1296

6 

(Finding the Unit digit in Multiplication Questions)

 468 × 26 × 1268 × 34683 

(8 × 6 = 8) 

(8 × 8 = 4) 

(4 × 3 = 2) 

2 

n

n n

n




n
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n

n

n

  A  B 

A B A B B A

A B

(i) n(A – B) + n(A  B) = n(A)

(ii) n(B – A) + n(A  B) = n(B)

(iii) n(A  B) = n(A – B) + n(A  B) + n(B – A)

(iv) n(A  B) = n(A) + n(B) – n(A  B)

 n = 1 + 2 + 3 + ............. + n = 
( 1)

2
n n

 n2 = 12 + 22 + 32 + ........... + n2 = 
1
6 n (n + 1) (2n + 1)

 n3 = 13 + 23 + 33 + ........... + n3 = 
2( 1)

2
n n

1 ‘p’ ‘‘p’’ 
‘‘p2 × 156 ×

135’’, 14 

(A) 14 (B) 7

(C) 6 (D) 2

2 19144 

(A) 8 (B) 4

(C) 1 (D) 6

3.

(A)
12
3 (B)

4
25

(C)
20
4 (D)

63
28

4. 11 4 
13 

4 

(A) 1 (B) 2
(C) 4 (D) 6

5. 13 3 
16 

(A) 4 (B) 5

(C) 6 (D) 8

6. 6 4 
11 

5 

(A) 4 (B) 5

(C) 6 (D) 7

7. 5 
4 

(A) 99,899

(B) 99,989

(C) 98,999

(D) 89,999

8. X ` 100.82 `

74.35 ` 50.17 
`5 

?

(A) 23 (B) 24

(C) 25 (D) 26

10.
840
x

960
x
x x

(A) 140 (B) 210

(C) 120 (D) 240

11. 12 

(A) 14744 (B) 28856

(C) 43976 (D) 57228

12. 353 – 638 + 2756 

(A) 4 (B) 2

(C) 8 (D) 6
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 13. ,d yM+dk 1 ls 15 rd dh lHkh izkÏr la[;kvksa 
dks tksM+rk gS] ysfdu og ,d la[;k dks nks ckj 
tksM+ ysrk gS] ftldh otg ls mls la[;kvksa 
dk ;ksx 134 feyrk gSA og la[;k dkSu-lh gS 
tks nks ckj tksM+h xbZ gS\

  (A) 14 (B) 15

  (C) 8 (D) 10

 14. ;fn 87N4, 8 ls iw.kZr;k foHkkftr gS] rks N dk 
eku D;k gksxk\

  (A) 4 (B) 2

  (C) 6 (D) 5 

 15. 2 vadksa dh fdruh la[;k,¡ 5 ls foHkkftr ugha 
gksaxh\

  (A) 70 (B) 68

  (C) 72 (D) 75

 16. 311 + 312 + 313 + 314 fdlls foHkkftr ug° 
gS\

  (A) 7 (B) 12

  (C) 8 (D) 10

 17. ;fn la[;k 8289A56B, 30 ls iw.kZr% foHkkftr 
gS rks A rFkk B dk ;ksx D;k gksxk\  
(A) 5 (B) 3

  (C) 4 (D) 6

 18. 295 ls 500 ds chp og fdruh la[;k,¡ gSa tks 
3 rFkk 5 ls iw.kZr% foHkkftr gksaxh \

  (A) 8 (B) 17

  (C) 22 (D) 14

 19. ;fn 98A89B, 48 ls foHkkftr gS] rks A + B 

dk eku D;k gksxk \
  (A) 8 (B) 15

  (C) 9 (D) 10

 20. ;fn 548B, 6 ls foHkkT; gS] rks B dk eku D;k 
gS\

  (A) 6 (B) 2

  (C) 4 (D) 0

 21. (84)33 + (63)37 – (57)29 dk bdkbZ vad gS %
  (A) 4 (B) 6

  (C) 1 (D) 0

 22. (7)91 – (3)58 + (24)15 esa bdkbZ vad gS :
  (A) 6 (B) 3

  (C) 2 (D) 5

 23. 50 fo|kfFkZ;ksa dh ,d Dykl esa lHkh fo|kFkhZ 
foKku vkSj xf.kr dk v/;;u djrs gSaA ijh{kk 
esa 40 foKku esa vkSj 34 xf.kr fo"k; esa ikl 
gq, gSaA LokHkkfod gS fd dqN fo|kFkhZ foKku 
vkSj xf.kr nksuksa esa ikl gq, FksA dsoy foKku 
esa fdrus fo|kFkhZ ikl gq, Fks\

  (A) 24 (B) 16

  (C) 10 (D) buesa ls dksbZ ugha
 24. ,d losZ{k.k esa ik;k x;k fd 21 O;fDr;ksa dks 

mRikn A ilan Fkk] 26 dks mRikn B vkSj 29 
dks mRikn C ilan FkkA ;fn 14 dks A vkSj B, 

12 dks C vkSj A rFkk 14 dks B vkSj C ,oa 8  
yksxksa dks lHkh 3 mRikn ilan Fks] rks dsoy C 
mRikn ilan djus okys fdrus yksx gSa\  

  (A) 11 (B) 19

  (C) 14 (D) buesa ls dksbZ ugha

O;k[;kRed gy

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

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

   144 dks 4 ls Hkkx nsus ij

    
4

144
 = 'ks"kQy (0)

   vr%  (19)º = 1

 3- (C) (A) 
3

12
3

12
4= =  = 2 (ifjes;)

 (B)  
25

4
5
2

=   (ifjes;)

 (C)  
4

20
4

20
5= =   (vifjes;)

 (D)  28
63

4
9

2
3

= =   (ifjes;)

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

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

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

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

   iz'u ls]

    S
1
 × S

2
 = 2 × 2 = 4

 5. (D) 13 ls foHkkftr 3-vadh; (lcls NksVh)  

la[;k  = 104

   ∵104   = 16 × 6 + 8 ('ks"kQy)

   vr% vHkh"V 'ks"kQy = 8

 6. (C) lcls NksVh 4-vadksa dh la[;k = 1000

   ∵   1000 = 166 × 6 + 4

   ;fn 'ks"kQy esa 2 tksM+ fn;k tk, rks] og 

6 ls iw.kZr% foHkkftr gks tk,xhA

   vr%  6 ls foHkkftr 4-vadksa dh lcls NksVh 

la[;k  = 1002

   blds vadksa dk ;ksxQy] 
    S

1
  = 1 + 0 + 0 + 2 = 3

   vc  lcls NksVh 5-vadksa dh la[;k 
     = 10000

   ∵   10000 = 909 × 11 + 1

   ;fn 'ks"kQy esa 10 tksM+ fn;k tk,] rks og 

11 ls iw.kZr% foHkkftr gks tk,xhA

   vr% 11  ls  foHkkftr 5-vadksa dh lcls  

 NksVh la[;k = 10010

   blds vadksa dk ;ksxQy]

    S
2
 = 1 + 0 + 0 + 1 + 0 = 2

   ç'u ls] 

    S
1
 × S

2
 = 3 × 2 = 6

 7. (C)  ç'u ls] 

   99999 — 1000 = 98999

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

   vr%  ` 5 okyh pkWdysVksa dh la[;k 

   = 5
125

 = 25

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

 10. (C) x dk vf/kdre lEHko eku = 120

 11. (D) 12
57228

4769=

  ∴ la[;k 57228, 12 ls iw.kZr% foHkkT; gSA

 12. (C)  353 — 638 + 2756 

   ( ) ( ) ( )
1413 19 44 2

3 3 6 27 × − +  

   ={ bdkbZ vad 1} × 3 – { bdkbZ vad 

6}+ { bdkbZ vad 1} 

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

   = { bdkbZ vad 1} 

   = { bdkbZ vad 4} – { bdkbZ vad 6} 

   = { bdkbZ vad 8} 

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

14 gksxk ftlls 14 – 6 = 8}

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

     =
 

n n( )+ 1

2

     = 
15 16

2

×

     = 120

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

     = 134 – 120

     = 14

 14. (A) 8 dh foHkktdrk ds fu;e ls] la[;k ds 
vfUre rhu vad 8 ls iw.kZr;k foHkkftr 
gksus pkfg,µ

   
vr% =

 

7 4

8

N

 
, N = 1 (×)

    = 2 (×)

    = 3 (×)

    = 4 (ü)

   vr% N dk eku = 4 

 15. (C) nks vadksa dh dqy la[;k = 99 – 9 

   = 90
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   foHkkftr gksus okyh la[;k,¡ = 
90

5

     = 18

   5 ls foHkkftr ugha gksus okyh la[;k,¡ 

     = 90 – 18 = 72

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

      = 311 × [1+ 31 + 32 + 33]

      = 40 × 311

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

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

   B = 0.

   

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

3
 = 3 dk

xq.kt

  
⇒ 

 

38 0

3

+ +A

   A = 4 j[kus ij fodYi ls

  
⇒

 
42

3

   vr% A + B = 4 + 0 = 4.

 18. (D) foHkkftr gksus okyh la[;k,¡

     = 
500 295

3 5

−

×

    ý∵ tks la[;k 15 ls foHkkftr 

      gksxh og vfuok;Zr% 3 rFkk 

    5 ls foHkkftr gksxhAþ

     = 
205

15

     = 14

 19. (A) 98A89B, ;fn 48 ls foHkkftr gS rks bls 
16 rFkk 3 ls Hkh iw.kZr% foHkkftr gksuk 
iM+sxkA

  vr% 3 dh foHkktdrk ds fu;e ls]

  ⇒
 

9 8 8 9

3

+ + + + +A B

 = 0, ;k 3, 

;k 9 ;k-------

  ⇒
  

1

3

+ +A B

 
= 3

  ⇒  A + B = 9 – 1 = 8





 

1

3

+ +A B

 
= 0 ugha ys ldrs






   D;ksafd 0 ysus ls (A + B) dk eku 
½.kkRed vk,xkA

 20. (C) 548B dks 6 ls Hkkx djus ij]

   6) 548B (914

       54

            8

            6

           

2

2 4

B

   vr% B dk eku 4 gksxkA
 21. (D) (84)33 + (63)37 – (57)29

   =  [(84)2]16 × 84 + [(63)4]9 × 63 

–   [(57)4]7 × 57

   =  [bdkbZ vad 6] × 84 + [bdkbZ vad                                                                                
1] × 63 – [bdkbZ vad 1] × 57

   =  bdkbZ vad 4 + bdkbZ vad 3 – bdkbZ 
vad 7

   =  bdkbZ vad 0

 22. (A) (7)91 – (3)58 + (24)15

   = (74)22 × 73 – (35)11 × 33 + [(24)2]7 

× 24

   =  (bdkbZ vad 1) × (343) – (bdkbZ  
vad 3) × 27 + (bdkbZ vad 6) × 24

   bdkbZ vad 3 – bdkbZ vad 1 + bdkbZ 
vad 4 = bdkbZ vad 6

   vr% fodYi (A) lgh gSA
 23. (B) nksuksa fo"k;ksa esa mÙkh.kZ fo|kFkhZ
    = 40 + 34 – 50

    = 24

   foKku esa mÙkh.kZ fo|kFkhZ = 40 – 24

        = 16

 24. (A) 

   dsoy mRikn C ilan djus okyksa dh 
la[;k = 29 – (4 + 6 + 8)

            = 29 – 18

            = 11

qq
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