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[ PHYSICS ] 

 

(Hindi and English Version) 

 

le; & 3 ?kaVs       vf/kdre vad & 75 
Time – 3 hours       Max. Marks -  75  

funsZ’k %&funsZ’k %&funsZ’k %&funsZ’k %&    

 ¼1½  lHkh iz’u vfuok;Z gSA  

 ¼2½ iz’uksa gsrq fu/kkZfjr vad iz’uksa ds lEeq[k iznf’kZr fd;s x;s gSaA 

 ¼3½ iz’u Øekad 5 ls 16 rd vkarfjd fodYi fn;s x;s gSA 

 ¼4½ vko’;drkuqlkj Li"V ,oa ukekafdr fp= cukb;sA   

Instructions – 

i) All questions are compulsory.  

ii)   The marks for the questions are indicated in front of the questions. 

iii)  Internal choises are given in questions no. 5 to 16 

iv) Draw neat and labelled diagrams where ever necessary. 
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[k.M ¼v½ [k.M ¼v½ [k.M ¼v½ [k.M ¼v½ Section-‘A’ 

oLrqfu"B iz’u oLrqfu"B iz’u oLrqfu"B iz’u oLrqfu"B iz’u (Objective type question)       

1111----        fn;s x;s fodYiksa esa ls lgh mRrj pqudj fyf[k, %&fn;s x;s fodYiksa esa ls lgh mRrj pqudj fyf[k, %&fn;s x;s fodYiksa esa ls lgh mRrj pqudj fyf[k, %&fn;s x;s fodYiksa esa ls lgh mRrj pqudj fyf[k, %&                    5555    

¼v½ fo|qr f}/kqo dh fuj{kh; fLFkfr esa fo|qr {ks= dh rhozrk E] nwjh r ij fdl 

izdkj fuHkZj djrh gS %&  

       (a) Eα r  b) Eα r2  c) E
r

1α    d) E
3

1

r
α        

¼c½  rki c<+kus ij izfrjks/k ?kVrk gS  & 

  ¼v½  v/kZpkyd dk   ¼c½ /kkrq dk  

  ¼l½ fo|qr vi?kV~; dk  ¼c½ feJ /kkrq dk  

¼l½ fdjpkQ dk f}rh; fu;e fdl HkkSfrd jkf’k ds laj{k.k ij vk/kkfjr gS %& 

  ¼v½ laosx    ¼c½ vkos’k   

¼l½ ÅtkZ    ¼n½ nzO;eku 

¼n½ tc dksbZ vkosf’krd.k pqEcdh; {ks= dh fn’kk ds yEcor fn’kk esa {ks= esa izos’k 

djrk gS rks mldk iFk gksxk %&  

  ¼v½ ljy js[kk   ¼c½ o`Rrkdkj     

¼l½ ijoy;kdkj      ¼n½ buesa ls dksbZ ugha  

¼b½ izdk’kh; lalwpd ds fy, mi;ksx esa ykrs gSa %& 

  ¼v½ Mk;ksM ystj   ¼c½ LED   

¼l½ ysLkj    ¼n½ QksVks Mk;ksM  

1. Choose the correct answer from given options: 

 i) Intensity of electric field E by the eguvitorial position of an electric dipole 

depends on distance r as  

 (a) Eα r  b) Eα r2  c) E
r

1α    d) E
3

1

r
α  
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ii)  On increasing temperature the resistance of the following decrease. 

  a)  Semi conductor    b)  Matel  

c)  Electrolyte    d)  Alloy 

iii)  Kirchoff’s second law is based on the conservation of the physical  

quantity 

  a)  Momentum    b)  Charge   

c)  Energy    d)  Mass   

iv)  When a charged particle enters in a magnetic field in a direction  

perpendicular to the field, its path will be   

  a)  Straight line    b)  Circular   

c)  Parabolic    d)  None of these 

v)  Which of the following is used as optical detector  

  a)  Diod laser    b)  LED  

c)  LASER    d)  Photo diode  

 

2222----    fjDr LFkkuksa dh iwfrZ dhft,fjDr LFkkuksa dh iwfrZ dhft,fjDr LFkkuksa dh iwfrZ dhft,fjDr LFkkuksa dh iwfrZ dhft,                        vad 5vad 5vad 5vad 5    

 ¼v½ jsfM+;ksa rjaxksa dh vko`fRRk---------------- dksfV dh gksrh gSA 

 ¼c½ rkj ds izfr ,dkad yEckbZ ds foHkokUrj dks------------------ dgrs gSA 

 ¼l½ fo|qr foHko dk foeh; lw= --------------------------------------------------------------------    gSA 

 ¼n½ iw.kZ rjax fn"Vdkjh ds fy, --------------- dk iz;ksx fd;k tkrk gSA 

 ¼b½ jsfM+;ksa rjaxksa dk ijkorZu ok;qe.My ds ---------- Hkkx ls gksrk gSA 

 Fill in the blanks         5 marks 

(a) The frequency of radio waves is  of the order of ...........  

(b) The potential different per unit length of a wire is called .............. 
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(c) The dimensional formula of electric potential is ................... 

(d) ..................... is used for full wave rectifier.  

(e) Radio waves reflects from the ............ part of almostphare.  

 
3333----    fuEu dFku lR; gSa ;k vlR;fuEu dFku lR; gSa ;k vlR;fuEu dFku lR; gSa ;k vlR;fuEu dFku lR; gSa ;k vlR;       5 vad 

 ¼v½ tsuj Mk;ksM oksYVst fu;ked ;qfDr gSA 

 ¼c½ vkosf’kr pkyd ds vUnj fo|qr foHko 'kwU; gksrk gSA 

 ¼l½ ehVj lsrq OghV LVksu lsrq ds fl)kUr ij dk;Z djus okyk midj.k gSA 

¼n½ /kkfRod pkyd ds vUnj mifLFkr eqDr bysDVªkuksa dk iFk fo|qr {ks= dh 

mifLFkfr esa ljy js[kh; gksrk gSA 

¼b½ ,d leku pqEcdh; {ks= esa j[ks /kkjkokgh ywi ij dk;Zjr dqy cy 'kwU; gksrk 

gSA 

Whether the following statements are true or false.  

(a) Zener diode is a voltage regulatory device.  

(b) Potential inside a charged conductor is Zero. 

(c) Meter bridge is a device based on principle of wheat stone bridge.  

(d) The path of free electrons present in the metallic conductors in the 

presence of electric field is straight line.  

(e) Net force on a current loop is a uniform magnetic field is zero. 

 

4- tksM+h feykvksatksM+h feykvksatksM+h feykvksatksM+h feykvksa     & & & &        5 vad 

                vvvv                                cccc    

  1- oLrqvksa dks ns[kuk   ¼A½ xkek fdj.ksa 

  2- dSalj dk bykt   ¼B½ vojDr fdj.ksa 

  3- ghjs dh 'kq)rk dh igpku  ¼C½ X - fdj.ksa  



 5 

  4- dksgjs esa ladsr   ¼D½ jsfM+;ksa rjaxsa 

  5- nwjlapkj    ¼E½ ijkcSxuh rjaxs 

  6-  ¼F½ dkfLed fdj.kas 

  7-  ¼G½ n`’; izdk’k  

 Match the following- 

                 Coloumn – A       Coloumn B 

1. To see the objects    (a) Gama rays 

2. Therapy of Cancer    (b) Infra red rays  

3. Detection of purity of diamond  (c) X – rays 

4. Signals in fog    (d) Radio waves 

5. telecommunication    (e) Ultraviolet waves 

         (f) Cosmic rays 

         (g) Visible light   

    

        [k.M ¼[k.M ¼[k.M ¼[k.M ¼cccc½½½½        

¼¼¼¼Section - B½½½½    

 vfr vfr vfr vfr y?kqRrjh; iz’u ¼y?kqRrjh; iz’u ¼y?kqRrjh; iz’u ¼y?kqRrjh; iz’u ¼Very short Answer type ½½½½    

5- lsy ds vkUrfjd izfrjks/k] fo|qr okgd cy rFkk ckâ; izfrjks/k ds e/; lEcU/k  4 

LFkkfir dhft,A           

 Establish the relation between electromotive force of cell, internal resistance 

and external resistance.  

vFkok 

 vuqxeu osx fdls dgrs gS\ /kkjk /kuRo rFkk vuqxeu osx esa lEcU/k LFkkfir  4 

dhft;sA  

 What is drift velocity & Establish the relation between current density and drift 

velocity.   
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6666----    py dq.My /kkjkekih dk o.kZu fuEu fcUnqvksa ds vk/kkj ij djsa&py dq.My /kkjkekih dk o.kZu fuEu fcUnqvksa ds vk/kkj ij djsa&py dq.My /kkjkekih dk o.kZu fuEu fcUnqvksa ds vk/kkj ij djsa&py dq.My /kkjkekih dk o.kZu fuEu fcUnqvksa ds vk/kkj ij djsa&            4444    

¼1½ midj.k dk fp=   ¼2½ /kkjk ,oa fo{ksi esa laca/k    

Explain the moving coil galvenometer under the following heads  

(i) Diagram of the apparatus (ii) Relation between current and deflection.  

vFkok 

 ,d leku pqEcdh; {ks= esa fLFkr n.M pqEcd ij yxus okys cy;qXe ds vk/kw.kZ dk 

O;atd izkIr dhft,A 

Find the torque acts on a bar magnet in a uniform magnetic field.  

7. nks lery o`Rrkdkj dq.Myh;ksa ds vU;ksU; izsjdRo dk O;atd Kkr dhft,Anks lery o`Rrkdkj dq.Myh;ksa ds vU;ksU; izsjdRo dk O;atd Kkr dhft,Anks lery o`Rrkdkj dq.Myh;ksa ds vU;ksU; izsjdRo dk O;atd Kkr dhft,Anks lery o`Rrkdkj dq.Myh;ksa ds vU;ksU; izsjdRo dk O;atd Kkr dhft,A        4444    

 Find the expresion for the mutual inductance of two plane circular coils.  

vFkok 

 dkxt ry ds yEcor vanj dh vksj dk;Zjr pqEcdh; {ks= B eas L yEckbZ dh ,d NM+ 

yEckbZ ds yEcor fn’kk esa V osx ls xfr’khy gSA blls mRiUu izsfjr o-ok- cy dh 

x.kuk djsaA 

 A red of length L is moving in a direction perpendicular to its length in a 

magnetic field B perpendicular to the plane of paper and in inward direction 

with velocity V. Calculate induced EMF developed in it.   

  X  X X X    B 

  X  X X X  

  X      L X   v X X  

  X  X X X  

    

8888----    cwzcwzcwzcwzLVj dk fu;e fyf[k,A fl) dhft, /kqzo.k dks.k ij vkifrr gLVj dk fu;e fyf[k,A fl) dhft, /kqzo.k dks.k ij vkifrr gLVj dk fu;e fyf[k,A fl) dhft, /kqzo.k dks.k ij vkifrr gLVj dk fu;e fyf[k,A fl) dhft, /kqzo.k dks.k ij vkifrr gksus ij ijkofrZr ksus ij ijkofrZr ksus ij ijkofrZr ksus ij ijkofrZr         4444    

,ao viofrZr fdj.k,ao viofrZr fdj.k,ao viofrZr fdj.k,ao viofrZr fdj.ksa ijLij yEcor gksrh gSA sa ijLij yEcor gksrh gSA sa ijLij yEcor gksrh gSA sa ijLij yEcor gksrh gSA                             
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 Write Brewster’s law. Prove that for incidence at polarizing angle the reflected 

and refracted rays are perpendicular to each other.  

vFkok 

 Vh- oh- ,s.Vhuk dh Å¡pkbZ vkSj Vh-oh- izlkj.k dh nwjh esa lEcU/k LFkkfir dhft,\ 

 Establish the relation between the height of the T.V. antenna and the distances 

to which the propagation of signals take place.  

9999----    ,d vory niZ.k ls ftldh Qksdl nwjh 15 lseh,d vory niZ.k ls ftldh Qksdl nwjh 15 lseh,d vory niZ.k ls ftldh Qksdl nwjh 15 lseh,d vory niZ.k ls ftldh Qksdl nwjh 15 lseh---- gS dksbZ oLrq fdruh nwjh ij j[kh  gS dksbZ oLrq fdruh nwjh ij j[kh  gS dksbZ oLrq fdruh nwjh ij j[kh  gS dksbZ oLrq fdruh nwjh ij j[kh 

tkos dh oLrtkos dh oLrtkos dh oLrtkos dh oLrq ls frxquk okLrfod izfrfcEc cusAq ls frxquk okLrfod izfrfcEc cusAq ls frxquk okLrfod izfrfcEc cusAq ls frxquk okLrfod izfrfcEc cusA    

 At what distance an object should be placed from a concave mirror of focal 

length 15 cm to obtain three times real image.  

vFkok 

 f¶yaV dkap ds fy, cSaxuh yky rFkk ihys jaax ds fy, viorZukad Øe’k 1-632] 1-612 

,oa 1-620 gSA bl dkap dk ,d fizTe ihys jax dh izdk’k fdj.k dks 400 ls fopfyr 

djrk gS rks bl fLFkfr esa cSaxuh rFkk yky jax ds fy, dks.kh; o.kZ fo{ksi.k Kkr 

dhft,A  

 The refractive indices of flint glass for violet, red and yellow colours are 1.632, 

1.612 and 1.620 respectively. A prism of this glass deviates ray of yellow light 

by an angle of 400, then find the angular dispersion for violet and red colours in 

this position.   

10101010----    nzO; rjax dks ifjHkkf"kr dhft, ,oa fl) nzO; rjax dks ifjHkkf"kr dhft, ,oa fl) nzO; rjax dks ifjHkkf"kr dhft, ,oa fl) nzO; rjax dks ifjHkkf"kr dhft, ,oa fl) dhft;s dhft;s dhft;s dhft;s fd xfreku d.k ls lEc) Mh fd xfreku d.k ls lEc) Mh fd xfreku d.k ls lEc) Mh fd xfreku d.k ls lEc) Mh 
czksxyh czksxyh czksxyh czksxyh                 

rjax dkrjax dkrjax dkrjax dk rjax nS/;Z  rjax nS/;Z  rjax nS/;Z  rjax nS/;Z λλλλ    =   h      gksrk gSA  gksrk gSA  gksrk gSA  gksrk gSA tgka  h ¾ Iykad fu;rkad o P d.k dk laosx 
gSA     p                                                      

 Define matter waves. Prove that the wave length of de Brogliwave associated 
with a moving particle λ =   h is when h is plants constant and p  is momentum 
of the particle.           p  
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vFkok 

 gkbxu dk rjax fl)kar izdk’k fo|qr izHkko dh O;k[;k djus esa vleFkZ gSA le>kb;saA 

 Hyguns wave theory is unable to explain the photo electric effect explain. 

11. QSDl dh mi;ksfxrk D;k gSaQSDl dh mi;ksfxrk D;k gSaQSDl dh mi;ksfxrk D;k gSaQSDl dh mi;ksfxrk D;k gSa\\\\ CykWd vkjs[k }kjk bldh fØ;kfof/k Li"V dhft,A  CykWd vkjs[k }kjk bldh fØ;kfof/k Li"V dhft,A  CykWd vkjs[k }kjk bldh fØ;kfof/k Li"V dhft,A  CykWd vkjs[k }kjk bldh fØ;kfof/k Li"V dhft,A     

 What is the utility of fax. Explain its working with a block diagram. 

vFkok 

 MkVk lEizs"k.k ,oa MkVk xzkâ;rk dh fof/k CykWd vkjs[k [khapdj Li"V dhft,A  

 Explain the methods of data transmission and data retrieval by block diagram.  

12121212----    xkWxkWxkWxkWl dk izes; fyf[k, rFkk bldh lgk;rk ls vkosf’kr xksyh; [kl dk izes; fyf[k, rFkk bldh lgk;rk ls vkosf’kr xksyh; [kl dk izes; fyf[k, rFkk bldh lgk;rk ls vkosf’kr xksyh; [kl dk izes; fyf[k, rFkk bldh lgk;rk ls vkosf’kr xksyh; [kkkkksy ds ckâ; sy ds ckâ; sy ds ckâ; sy ds ckâ;         5555    

fcUnq ij fo|qr {ks= dh rhozrk Kkr djksA        

 Write gauss theorem and find the intensity of electricfield on an external point 

of a charged spherical shell.  

vFkok 

 fo|qr fnz/kqzo ds dkj.k v{kh; fLFkfr esa fdlh fcUnq ij fo|qr {ks= dh rhozrk ds fy, 

O;atd O;qRiUu dhft,A  

 Find the expression for intensity of electric field due to electric dipole on a 

point in axial position. 

13131313----    xSyhfy;ksa nwjn’khZ dk o.kZu fuEu 'kh"kZd ds vUrxZr dhft,AxSyhfy;ksa nwjn’khZ dk o.kZu fuEu 'kh"kZd ds vUrxZr dhft,AxSyhfy;ksa nwjn’khZ dk o.kZu fuEu 'kh"kZd ds vUrxZr dhft,AxSyhfy;ksa nwjn’khZ dk o.kZu fuEu 'kh"kZd ds vUrxZr dhft,A                5555    

 1½ izfrfcEc dh jpuk dk fdj.k ekxZZ 2½ vko/kZu {kerk ds lw= dh LFkkiuk   

 Explain the Galelion telescope under following heads  

(1) Ray diagram for image formation   

(2) Derivation of formula for magnifying power. 
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vFkok 

 bysDVªkWu lw{en’khZ dk o.kZu fuEu 'kh"kZdksa ds vUrxZr dhft,A 

 1½ lajpuk   2½ fp=   3½ fl)kUr  

 Explain electron microscope under following heads. 

 1)  Construction 2) Diagram  3) Principal  

14141414----    nksfy= D;k gSanksfy= D;k gSanksfy= D;k gSanksfy= D;k gSa\\\\ vko’;d fo|qr v vko’;d fo|qr v vko’;d fo|qr v vko’;d fo|qr vkjs[k [khapdj VªkaftLVj dk nksfykjs[k [khapdj VªkaftLVj dk nksfykjs[k [khapdj VªkaftLVj dk nksfykjs[k [khapdj VªkaftLVj dk nksfy==== dh Hkkafr  dh Hkkafr  dh Hkkafr  dh Hkkafr     5555    

mi;ksx le>kb;sA mi;ksx le>kb;sA mi;ksx le>kb;sA mi;ksx le>kb;sA                      

 What is an oscillator. Explain with the help of necessary diagram the use of a 

transistor as an oscillator.  

vFkok 

 NPN VªkaftLVj dks mHk;fu"B fo/kk eas izo/kZd dh Hkkafr dSls mi;ksx eas yk;k tkrk gSA 

 /kkjk ykHk vkSj 'kfDr ykHk ds O;atd fuxfer dhft,A  

 How can an NPN transistor is used as an amplifier is common emitter 

configuration. Find the expression for current gain and power gain.  

15151515----    fn"V /kkjk eksVj dk o.kZu fuEukafdr 'kh"kfn"V /kkjk eksVj dk o.kZu fuEukafdr 'kh"kfn"V /kkjk eksVj dk o.kZu fuEukafdr 'kh"kfn"V /kkjk eksVj dk o.kZu fuEukafdr 'kh"kZdksa ds vk/kkj ij dhft,AZdksa ds vk/kkj ij dhft,AZdksa ds vk/kkj ij dhft,AZdksa ds vk/kkj ij dhft,A            6666    

 ¼v½ ukekafdr fp=  

¼c½ eq[; Hkkx  

¼l½ dk;Z fof/k 

 Describe the DC motor under following heads  

(1) Labelled diagram  

(2)  Main parts  

(3)  Working  
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vFkok 

 vuquknh ifjiFk dk vFkZ Li"V dhft,A ;g fdrus izdkj ds gksrs gSA Js.kh L-C-R 

ifjiFk esa vuquknh vko`fRr dk O;atd LFkkfir dhft,A    

 Explain the meaning of reasonant circuit. What are its types. Find the frequency 

for series  L-C-R circuit.   

16161616----    xksyh; i`"B gsrq vioZru lw= fyfxksyh; i`"B gsrq vioZru lw= fyfxksyh; i`"B gsrq vioZru lw= fyfxksyh; i`"B gsrq vioZru lw= fyf[k,A bldh lg;rk ls nks xksyh; i`[k,A bldh lg;rk ls nks xksyh; i`[k,A bldh lg;rk ls nks xksyh; i`[k,A bldh lg;rk ls nks xksyh; i`"Bksa "Bksa "Bksa "Bksa ls f?kjsls f?kjsls f?kjsls f?kjs        6666    

ekekekek/;e ds fy, lEcU/k /;e ds fy, lEcU/k /;e ds fy, lEcU/k /;e ds fy, lEcU/k ( ) 







−−=

21

11
1

1

RRf
µ  dh LFkkiuk dhft,A dh LFkkiuk dhft,A dh LFkkiuk dhft,A dh LFkkiuk dhft,A     

 Write formula for refraction of spherical surface with its help establish the 

following relation for a medium bounded by two spherical surfaces.  

( ) 







−−=

21

11
1

1

RRf
µ  

vFkok 

 o.kZ fo{ksi.k jfgr fopyu D;k gSa\ bldk o.kZu fuEu fcUnqvksa ds vk/kkj ij dhft,A  

 1-  fdj.k vkjs[k  

2-  'krZ   

3-  ifj.kkeh fopyu ds O;atd dh LFkkiuk  

 What is deviation without dispersion? Describe it on the basis of following 

heads. 

(i) Ray diagram   

(ii)  Condition for it   

(iii) Expression for resultant deviation  
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^^vkn’kZ mRrj**^^vkn’kZ mRrj**^^vkn’kZ mRrj**^^vkn’kZ mRrj**    

Ans. 1 v &  ¼d½ E
3

1

r
α              ¼izR;sd lgh mRrj ij 1 vad½ 

 Ck  & ¼a½ v)Zpkyd dk  

 l & ¼C½ ÅtkZ 

 n & ¼b½ o`Rrdkj 

 b & ¼d½ QksVks Mk;ksM  

 
Ans. 2 v & esxk gV~lZ          ¼izR;sd lgh mRrj ij 1 vad½ 

 Ck & foHko izo.krk 

 Lk & ML2T-3A-1  

 n & P-N laf/k Mk;ksM 

 b & vk;u e.My  

   
Ans. 3 v & lR;           ¼izR;sd lgh mRrj ij 1 vad½ 

 Ck & vlR; 

 Lk & lR;   

 n & vlR;  

 b & lR; 

 
Ans. 4 g & n`’; izdk’k        ¼izR;sd lgh mRrj ij 1 vad½ 

 b & xkek fdj.ksa 

 c & ijkcSaxuh fdj.ksa  

 d & vojDr fdj.ksa 

 e & jsMh;k rajxs  
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5555----    eku yks fdlh lsy dk foeku yks fdlh lsy dk foeku yks fdlh lsy dk foeku yks fdlh lsy dk fo---- ck cy  ck cy  ck cy  ck cy E rFkk vkUrfjd izfrjks/k  rFkk vkUrfjd izfrjks/k  rFkk vkUrfjd izfrjks/k  rFkk vkUrfjd izfrjks/k r  gSA  gSA  gSA  gSA         4 vad4 vad4 vad4 vad    

 ;g ckâ; izfrjks/k R esa foHkokUrj V ij /kkjk i Hkstrh gSA vr% vkse ds fu;e ls 

  
  ;g vHkh"B gSA  

vFkok 

fdlh /kkrq pkyd dks ckâ; fo|qr {ks= esa j[kus ij pkyd ds eqDr bysDVªku fo|qr 

{ks= dh fn’kk ds foijhr ,d fuf’pr vkSlr osx ls xfr djus yxrs gSa bl vkSlr osx 

dks eqDr bysDVªkWuksa dk vuqexu osx dgrs gSaA      2 

ekuk fdlh /kkfRod rkj dk vuqizLFk {ks=Qy A gSaA rFkk blds ,dkad vk;ru esa eqDr 

bysDVªkuksa dh la[;k n gSaA ;fn bysDVªkWuksa dk vuqxeu osx vd gks rks  

1 lsds.M esa rkj ls xqtjus okys bysDVªkuksa dh la[;k ¾ n x Avd izR;sd bysDVªkWu ij 

vkos’k r gSaA vr% 1 sec esa izokfgr dqy /kkjk ¾ ¼navd½ x e  
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 /kkjk ?kuRo J =   I  =  navde  = nevd 
     A         A   
 
  J  = nevd  ...................(2) vad 
 

6 tc ,d /kkjkokgh dq.Myh fdlh ,d leku pqEcdh; {ks= esa Lora=rkiwoZd bl izdkj 

yVdk;h tkrh gS fd bldk ry pq- {ks= ds lekUrj jgsA rks dq.Myh ij ,d fo{ksid 

cy ;qXe vk?kw.kZ yxrk gSA ;fn dq.Myh dk {ks=Qy A rFkk Qsjksa dh la[;k n dq.Myh 

esa izokfgr /kkjk I pqEcdh; {ks= dh rhozrk B gks rks dq.Myh ij yxus okyk fo{ksid 

cy;qXe  vk/kw.kZ τ  = nIAB 

 

;fn dq.Myh ds fuEcu rkj dh ,saBu n`<+rk C gks rks ,saBu cy ;qXe vk/kw.kZ = Cθ 

lUrqyu voLFkk esa   

fo{ksid cy vk/kw.kZ ¾ ,saBu cy vk/kw.kZ 
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nIAB = Cθ 

I =      c    θ 
  naB  

;k I  α θ 

uksV & lgh fp= cukus ij 1 vad] lw= LFkkiuk ij 3 vad fn;s tkosaxsA 

vFkok 

ekuk ,d pqEcd NS ftldh izHkkodkjh yEckbZ 2 λ rFkk /kqzo izcyrk m gS ,d leku 

pq- {ks= B esa Lora=rk iwoZd yVdk gSA pqEcd dh v{k pqEcdh; {ks= B ls θ dks.k 

cukrh gSA pqEcd ds /kqzoksa ij foijhr cy ,d cy;qXe cukrs gSaA tks pqEcd dks 

pqEcdh; {ks= dh fn’kk esa ykus dk iz;kl djrk gSA  

 

fo{ksid cy ;qXe vk/kw.kZ y = cy X cyks ds chp yEcor nwjh  

   = mB X NA  

Lkedks.k f=Hkqt NAS esa 

NA = SN Sinθ = 2λsinθ  

τ = mB X 2λsinθ = MB Sinθ 

Tkgka m = m x 2λ = pqEcd dk pqEcdh; vk/kw.kZ 

τ  = MBsinθ       1 vad 
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7777----    nks leery o`Rrkdkj dq.Mfy;ksa ds nks leery o`Rrkdkj dq.Mfy;ksa ds nks leery o`Rrkdkj dq.Mfy;ksa ds nks leery o`Rrkdkj dq.Mfy;ksa ds e/; vU;ksU; izsjdRo &e/; vU;ksU; izsjdRo &e/; vU;ksU; izsjdRo &e/; vU;ksU; izsjdRo &         4 vad4 vad4 vad4 vad    

        Ekuk nks lery o`Rrkdkj dq.Mfy;k¡ P o S ,d nwljs ds lehi lev{kh;  

j[kh gSaaA izkFkfed dq.Myh P esa Qsjksa dh la[;k N1 rFkk f}rh;d dq.Myh S esa Qsjksa  

dh la[;k N2 gSA izkFkfed dq.Myh P dh f=T;k r1 rFkk f}rh;d dq.Myh S dh  

f=T;k r2 gSA 

 

  izkFkfed dq.Myh P esa /kkjk IP ds dkj.k mRiUu pqEcdh;  

{ks=  

 B  = µ0 N1 IP                 2 vad 
      2 r1 

bl pqEcdh; {ks= ds dkj.k f}rh;d dq.Myh S ls lEc) pqEcdh; ¶yLd  

φ s  = B x (N2 A )  

φ  s  = µ0 N1 IP  x  (N2 π r2
2) 

      2 r1 

ysfdu  φ s  = M IP 

vU;ksU; izsjdRo  M  =  sφ  =     µ0 N1 N2  π r22    2 vad 

            IP          2    r1 

         
vFkok  
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Ekuk NM+ dh izkjafHkd fLFkfr A B gS ;g NM ∆ t le; esa yEckbZ ds yEckor fn’kk esa 

∆ x nwjh r; dj A’ B’ fLFkfr esa igqap tkrh gS rks NM+ }kjk 

 {ks=Qy ∆ A  = L ∆ x 

NM+ ls lEc) pqEcdh; ¶yDl esa ifjorZu 

   ∆φ      =  B ∆ A Cos θ  

 ∆φ      =  B L ∆ x   θ  = 0 

      vr% Cos θ = 1   

rks QSjkMs ds fu;ekuqlkj NM+ }kjk izsfjr fo- ok cy  e = 
E

xBL

t ∆
∆−=

∆
∆φ  

;k e  = - B λ v D;ksafd ∆ x   =  v  csx  
  ∆ E 

 
 fo- ck- cy dk ifj.kke  I e l  = B λ v 
  
       uksV & lw= fuxeu ij 3 vad   
 
8888----    cqzLVj dk fu;e & cqzLVj dk fu;e & cqzLVj dk fu;e & cqzLVj dk fu;e &                   4 vad4 vad4 vad4 vad    

        bl fu;ekuqlkj fdlh ek/;e dk viorZu µ /kqzo.k dks.k ip dh Li’kZT;k ds 

cjkcj gksrk gSA lw= ds #i eas  

µ  = tan ip       (i) 

1 vad 

Ekku yks dksbZ izdk’k fdj.k µ viorZukad okys ek/;e ds i`"B ij /kzqo.k dks.k ip ij 
vkifRrr gksrh gS rc Lusy ds fu;ekuqlkj  µ = Sin ip 

Sin r     (ii) 
Leh- (1) o (2) izs-   tan ip  = Sin ip 

   Sin r 

   Sin ip  = Sin ip 
Cos ip Sin r 

 
 cos ip  = Sin r 

;k  Sin (90 – ip) = Sin r 
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  90 – ip  = r 

  Ip + r  = 90       (i) 

   

vr% fp= ls Li"V gS fd ijkofrZr o viofrZr fdj.ksa ijLij yEcor gksrh gSaA 

vFkokvFkokvFkokvFkok    

mmmm----8888    ekuyks ekuyks ekuyks ekuyks O i`Foh dk dsUnz rFkk  i`Foh dk dsUnz rFkk  i`Foh dk dsUnz rFkk  i`Foh dk dsUnz rFkk R i`Foh dh f=T;k gS m i`Foh dh f=T;k gS m i`Foh dh f=T;k gS m i`Foh dh f=T;k gS mldhldhldhldh Hkh lrg ij  Hkh lrg ij  Hkh lrg ij  Hkh lrg ij PQ        

VhVhVhVh----ohohohoh---- ,s.Vhuk gSA ,.Vhuk ds mPp fcUnq  ,s.Vhuk gSA ,.Vhuk ds mPp fcUnq  ,s.Vhuk gSA ,.Vhuk ds mPp fcUnq  ,s.Vhuk gSA ,.Vhuk ds mPp fcUnq Q ls i`Foh dh lrg ij nks Li’kZ js[kk,W  ls i`Foh dh lrg ij nks Li’kZ js[kk,W  ls i`Foh dh lrg ij nks Li’kZ js[kk,W  ls i`Foh dh lrg ij nks Li’kZ js[kk,W QT    

o o o o QS    [khpha xbZ gS] Li"V gS] fd Vh[khpha xbZ gS] Li"V gS] fd Vh[khpha xbZ gS] Li"V gS] fd Vh[khpha xbZ gS] Li"V gS] fd Vh----ohohohoh---- , , , ,UVhuk ls izsf"kr flXuy UVhuk ls izsf"kr flXuy UVhuk ls izsf"kr flXuy UVhuk ls izsf"kr flXuy lh/ks lh/ks lh/ks lh/ks T o o o o    S    

fcUnqvksa rd gh igqap ldrs gSaA blds ckgj gksus ij flaXuy ugh igqap ik;saxsAfcUnqvksa rd gh igqap ldrs gSaA blds ckgj gksus ij flaXuy ugh igqap ik;saxsAfcUnqvksa rd gh igqap ldrs gSaA blds ckgj gksus ij flaXuy ugh igqap ik;saxsAfcUnqvksa rd gh igqap ldrs gSaA blds ckgj gksus ij flaXuy ugh igqap ik;saxsA    

    
    lgh fp= cukus ij 1 vad 
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fp= esa ∠ QTO = 900 

 ledks.k f=Hkqt ∆ QTO esa  

  OQ2 = OT2 + QT2 

  (R + h)2 = R2 + d2  ( QT ≈  PT = D) 

  R2 + h2 + 2Rh    =  R2 + d2 

     D2 = 2Rh + h2  

     ijUrq h < < R 

     d2 = 2Rh 

    ;k    d =  √2Rh 

    ;k    d α  √h           3 vad 

mmmm----9999    fn;k fn;k fn;k fn;k gS gS gS gS f = -15 lslslsls----eheheheh----                                       4 vad    

                    M = -3 

    
u

v
M −=                ¼1 vad½ 

     
u

v−=− 3                                             ¼1 vad½ 

       
 ∴  V = 3u                                                    ¼1 vad½ 

 
lw=  1  =  1  + 1 
 f v u 

 
     1     =       1     +   1 
 -15           3u  u 

 
     1     =       1 +  3 
 -15            3u   
     1     =         4     
 -15           3u   
  
  u   = -4  x  15 
    3 

  u  = - 20 ls-eh- 

 vr% oLrq niZ.k ds lkeus 20 ls-eh- nwjh ij j[kh tkosaA      ¼2 vad½ 
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vFkok 
 

mmmm----9999    fn;k gSfn;k gSfn;k gSfn;k gS    µv = 1.632  µr = 1.612 

            µy = 1.620  δy = 400 

Kkr djuk gS  θ = ?       ¼1 vad½ 

δy =  (µy – 1) A0 

lw=  40 =  (1.620 – 1) A 

A  =     40 
0.620        

lw=   θ = (µv – µr)A       ¼1 vad½ 

   θ = (1.632 – 1.612 ) x    40 
     0.620 

θ = 0.020 x      40 
          0.620 

θ =      40 
                  31 

            θ =      1.2580       ¼2 vad½    

mmmm----10101010    nzO; rjax %&nzO; rjax %&nzO; rjax %&nzO; rjax %&                                    ¼4 vad½    

            izR;sd xfr’khy d.k ds lkFk ,d rjax layXu gksrh gS bl rjax dks nzO; 

rjax ;k Mh czkWXyh rjax dgrs gSaA      1 vad 

     fofdj.k ds DokVe fl)kar ds vuqlkj ,d QksVku dh ÅtkZ fuEu leh- }kjk nh tkrh gS  

    E  =  h υ        (i) 

tgkW h = IykWd fu;rkad υ = izdk’k dh vko`fRr ;fn QksVku dks m nzO;eku  ¼1 vad½ 

dk ,d d.k eku fy;k tk;s rks vkbUnzVhu ds nzO;eku ÅtkZ laca/k ls & 

    E  =  mc2        (ii)  

leh- (i) o (ii) ls  mc2  =  h υ 

m  =  h υ 
          C2      (Θ C  =  υ λ     ) 

       ( ∴ υ  =  c/ λ     ) 
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m  =  h c/λ 
C2 

m  =    h       --------------- 3    
Cλ 

Pwfd QksVku izdk’k dh pky ls pyrk gS vr% QksVku dk laosx P = m.c 

;k P  =  h    x    C     
                                       Cλ       leh- ¼3½ ls 

P  =  h  
         λ     
λ  =  h  
        P       ¼3 vad½ 

 
vFkok 

mmmm----10101010    gkbxu dk rjgkbxu dk rjgkbxu dk rjgkbxu dk rjax fl)kUr izdk’k fo|qr izHkko dh O;k[;k djus esa vleFkZ gS] blds ax fl)kUr izdk’k fo|qr izHkko dh O;k[;k djus esa vleFkZ gS] blds ax fl)kUr izdk’k fo|qr izHkko dh O;k[;k djus esa vleFkZ gS] blds ax fl)kUr izdk’k fo|qr izHkko dh O;k[;k djus esa vleFkZ gS] blds 

fuEu dkj.k gSa &fuEu dkj.k gSa &fuEu dkj.k gSa &fuEu dkj.k gSa &                                    

1-    ;fn izdk’k rjaxksa ds #i esa gks rks mldh rhozrk c<kus ij vk;ke c<+sxk 

QyLo#i ÅtkZ c<sxhA ;g ÅtkZ /kkrq ds bysDVªkuksa dks izkIr gksxh ftlls 

mRlftZr bysDVªkuksa dh ÅtkZ c<+uh pkfg, fdUrq ik;k x;k fd izdk’k dh rhozrk 

dks c<kus ij mRlftZr bysDVªkuksa dh ÅtkZ ugha c<+rhA       

 

2- ;fn vkifry izdk’k dh rhozrk bysDVªkuksa ds mRltZu ds fy, i;kZIr gS rks 

mldh vkd`fr dqN Hkh gks /kkrq lrg ls bysDVªkuksa dk mRltZu gksuk pkfg,A 

fdUrq ;g ik;k x;k gS fd bysDVªkuksa ds mRltZu ds fy, vkifrr izdk’k dh 

vko`fRr dks nsgyh vko`fRr ls vf/kd gksuk pkfg,A     

 

3- ;fn izdk’k rjaxksa ds #i esa lapfjr gksrk gS rks mldh ÅtkZ ,d bysDVªku dks 

u feydj izdkf’kr {ks=Qy esa QSys leLr bysDVªkuksa dks LFkkukarfjr gksxhA vr% 

bysDVªkuksa dks mRltZu ds fy, vko’;d ÅtkZ izkIr djus esa dqN le; yxsxk] 

fdUrq ik;k x;k gS fd izd’k ds vkifrr gksrs gh /kkrq lrg ls bysDVªku 

mRlftZr gksus yxrs gSaaA       ¼4vad½ 
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mmmm----11111111    Fax 'kCn  'kCn  'kCn  'kCn Facsimile 'kCn dk laf{kIr #i gS bldk vFkZ ^^izfr#i** gksrk  'kCn dk laf{kIr #i gS bldk vFkZ ^^izfr#i** gksrk  'kCn dk laf{kIr #i gS bldk vFkZ ^^izfr#i** gksrk  'kCn dk laf{kIr #i gS bldk vFkZ ^^izfr#i** gksrk             4 vad    

gSA QSDl og bysDVªkfud izfØ;k gS ftlds }kjk fdlh nLrkost dsk mlh  

#i esa ,d LFkku ls nwljs LFkku rd lEizsf"kr fd;k tkrk gSA                    ¼1vad½    

fØ;k fof/k & tks Hkh fizaVsM lkexzh dks ,d LFkku ls nwljs LFkku rd lEizsf"kr fd;k 

tkuk gS mls loZizFke QSDl e’khu esa Mkyk tkrk gS] ftlls bl lkexzh dh Ldsfuax 

gksrh gS ,oa Ldsfuax }kjk rhozrk ds vuq#i fo|qr iYl izkIr gksrs gSa tks fMftVy 

flaxuy ds #i esa gksrs gSa bUgsa blds mijkar ekWMse es Hkstk tkrk gSA tgkW fMftVy 

falaxuy] ,ukykWx flaxuy esa ifjofrZr gksrs gSa ogkW okgd rjaxksa ds lkFk budk 

ekWMqyu gks tkrk gSA bl izdkj izkIr ekWMqfyr rjaxksa dks VsyhQksu dscy dh 

lgk;rk ls vfHkxzg.k ds fy, laizsf"kr dj fn;k tkrk gSA     ¼2 vad½ 

 vfHkxzkgh] izsf"kr ls Hksts x;s ftl flxuy dks ekWMse }kjk xzg.k fd;k tkrk gS 

mls izofrZr dj foekWMqfyr dj nsrk gS] ftlls ,ukykWx flXuy izkIr gksrs gSa] bUgs 

QSDl vfHkxzkgh iqu% fMftVy esa ifjofrZr djrk gSA rFkk ewy fizaVsM lkexzh dh 

Nk;kizrh bl LFkku ij izkIr gks tkrh gSA 

 

mmmm----11111111    vFkokvFkokvFkokvFkok & & & &                                    

MkVk lEizs"k.k & MkVk lEizs"k.k & MkVk lEizs"k.k & MkVk lEizs"k.k & ,ukykWx flXuy dks fMftVy flXuy ds #i esa izsf"kr djuk MkVk 

lEizs"k.k dgykrk gSA bls iYl dksM ekWMqys’ku (Pulse code modulation) dgrs gSA 

bl lEizs"k.k esa nks pj.k gksrs gSa & 

    ¼1½ ,ukykWx  flXuy dk fMftVy flXuy esa ifjorZu djuk loZizFke izkIr flXuy 

dks fMftVy flXuy eas ifjofrZr fd;k tkrk gS bl gsrw ,ukykWx flXuy dks 

lSEifyax mlds i’pkr~ DokVhdj.k ,oa var esa iYl dksM+ ds vk/kkj ij ifjorZu 

gksrk gSA 
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    ¼2½ fMftVy flXuy dk ekWMqys’ku & fMftVy flXuy dks izsf"kr djus ds iwoZ bls 

okgd rjax ds lkFk ekWMqfyr fd;k tkrk gSA blds rhu izdkj gSa & 

1- vk;ke ifjorZu }kjk 

2- vko`fRr ifjorZu }kjk 

3- dyk ifjorZu }kjk 

   bu rhuksa fof/k;ksa esa ls vko`fRr ifjorZu }kjk fMftVy flXuy dks izsf"kr 

djuk lcls mi;qDr gksrk gSA bl izdkj izkIr ek¡MqysVsM+ ladsr dk izsf"kr ,f.Vuk 

}kjk izs"k.k dj fn;k tkrk gS & 

 
          izsf"kr ,sf.Vuk 

 
     ,ukykWx 

     flXuy 

            

 MkVk xzkg~;rk &MkVk xzkg~;rk &MkVk xzkg~;rk &MkVk xzkg~;rk &    

 vfHkxzkgh ,sf.Vuk }kjk izkIr ekWMqfyr MkVk flXuy ls iqu% ,ukykWx 

flXuy izkIr djuk MkVk xzkg~;rk dgykrk gSA ;g izfØ;k rhu pj.kksa esa gksrh gSA  

           ¼2 vad½ 

1- foekWMqys’ku & bl pj.k esa foekWMqys’ku dh lgk;rk ls ekWMqfyr MkVk 

flXuy ls okgd rjax dks vyx djds MkVk flXuy izkIr dj ysrs gSaaA 

2- Dok.Vhdj.k & foekWMqys’ku ds mijkar izkIr MkVk flXuy dks bl pj.k esa nks 

Lrj 0 ,oa 1 esa fu/kkZj.k djrk gS bl izdkj ;g f}vk/kkjh flXuy izkIr gks 

tkrk gSA 

3333---- fMftVy flXuy dk ,ukykWx flXuy esa ifjorZu djuk fMftVy flXuy dk ,ukykWx flXuy esa ifjorZu djuk fMftVy flXuy dk ,ukykWx flXuy esa ifjorZu djuk fMftVy flXuy dk ,ukykWx flXuy esa ifjorZu djuk & & & &     

bl pj.k esa f}vk/kkjh flXuy dks DA ifjorZd dh lgk;rk ls 

Dok.Vhd`r iYl izkIr dj ysrs gSa ,oa bu Dok.Vhd`r iYl ls ewy ,ukykWx 

flXuy izkIr djrs gSaA 

 

lSEiyj Dok.Vhdj.k iYldksM ekWMqysVj izo/kZd
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      vfHkxzkgh 
,sf.Vuk                       ,ukykWx 

     flXuy 

            

             ¼2 vad½ 

 

mmmm----12121212    xkWl izes;xkWl izes;xkWl izes;xkWl izes; & & & &                                      5 vad  5 vad  5 vad  5 vad

        ^^fdlh cUn i`"B ls xqtjus okyk lEiw.kZ fo|qr ¶yDl ml cUn i`"B ds 

vUnj mifLFkr dqy vkos’k dk 
0

1

∈
xquk gksrk gSA** 

            vFkkZr ;fn fdlh cUn i`"B ds vUnj mifLFkr dqy vkos’k q gks rks xkWl 

ds izes; ds vuqlkj ml i`"B ls tqtjus okys lEiw.kZ fo|qr ¶yDl & 

   φE = φE  .  ds   =  
0E

q
   gksxkA   ¼1 vad½ 

   ekuk dh ,d cUn i`"B S ds vUnj fcUnq O ij + q+ vkos’k j[kk gSA fcUnq 

O ls r nwjh ij dksbZ fcUnq P gS rc fcUnq P ij fo|qr {ks= dh rhozrk & 

          

 

 

bldh fn’kk OP ds vuqfn’k gksxhA fcUnq P dks ?ksjs gq, vYi i`"B ds dh dYiuk 

dhA blds {ks=Qy ds dh fn’kk ml ij lh/ks x;s vfHkyEc PN ds vuqfn’k gksxhA 

 

 

foekWMq
ysVj 

Dok.Vhdj.k D / A ifjorZd izo/kZd 
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vr% i`"B ds ls xqtjus okyk fo|qr ¶yDl  

 

 

uksV & lgh fp= ij 1 vad iznku fd;k tkosxkA 
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vFkok 

mmmm----12121212        ftl fcUnq ij fo|qr {ks= dh rhozrk Kkr djuk gS og c<+k;s x;s f} /kzqo ds v{k 

ij fLFkr gS vr% bl fcUnq dks f}/kqzo ds lkis{k v{kh; fLFkfr dgrs gSaA   ¼5 vad½  ¼5 vad½  ¼5 vad½  ¼5 vad½    

    

AB  ,d fo|qr f}/kzqo gS] ftlds vkos’k &q   +q  gS buds chp dh nwjh 2λ gSA 

f}/kqzo ds e/; fcUnq 0 ls r nwjh ij v{kh; fLFkfr esa ,d fcUnq p  gSA 

A  ij fLFkr +q  vkis{k ds dkj.k fcUnq P ij fo|qr {ks= dh rhozrk gksxh& 

 

 

   

fo|qr {ks= E1 o E2  ,d gh js[kk ds vuqfn’k ijLij foijhr fn’kkvksa esa gS rFkk E1 dk 

eku E2  ls vf/kd gS blfy, fcUnq P ij ifj.kkeh fo|qr {ks= dh rhozrk E1 – E2 gksxhA 
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uksV & lgh fp= cukus ij 1 vad fn;k tkosxkA 

mmmm----11113333            xSyhfy;ks nwjn’khZ dh lajpuk &xSyhfy;ks nwjn’khZ dh lajpuk &xSyhfy;ks nwjn’khZ dh lajpuk &xSyhfy;ks nwjn’khZ dh lajpuk &                                                    ¼5 vad½¼5 vad½¼5 vad½¼5 vad½    

blesa nks leku v{k okyh csyukdkj ufy;kW gksrh gSA yEch uyh ds ,d 

fljs ij ,d mRry ysal yxk gksrk gSA bls vfHkǹ’;d dgrs gSa NksVh uyh ds nwljs 

fljs ij ,d vory ySal yxk gksrk gSA ;g usf=dk dk dk;Z djrk gS NksVh uyh dks 

yEch uyh ds vUnj pyk;k tk ldrk gSA bl izdkj vfHkn`’;d vkSj usf=dk ds chp 

dh nwjh cnyh tk ldrh gSA nksuksa ysalksa ds chp dh nwjh yxHkx mudh Qksdl nwjh;ksa 
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ds vUrj ds cjkcj gksrh gSA vfHkn`’;d dh Qksdl nwjh vf/kd ,oa usf=dk dh Qksdl 

nwjh de gksrh gSA         ¼1vad½ 

 

     lgh fp= ij 1 vad  

vko/kZu {kerk &vko/kZu {kerk &vko/kZu {kerk &vko/kZu {kerk & vfUre izfrfcEc }kjk fufeZr n`f"V dks.k vkSj oLrq }kjk fufeZr n`f"V 

dks.k ds vuqikr dks nwjn’khZ dh vko/kZu {kerk dgrs gSaA 

     vfUre izfrfcEc }kjk fufeZr dks.k 
vko/kZu {kerk M =    -------------------------------------- 
           oLrq }kjk fufeZr n`f"V dks.k 
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vFkok 

mmmm----13131313    bysDVªkWu lw{en’khZbysDVªkWu lw{en’khZbysDVªkWu lw{en’khZbysDVªkWu lw{en’khZ & & & &    izdk’kh; lw{en’khZ fdlh oLrq dk 2000 xquk vkof/kZr izfrfcEc 

cuk ldrk gS] fdUrq bysDVªkWu lw{en’khZ ,d ,slk ;a= gS ftldh lgk;rk ls mlh lw{e 

oLrq dk 1]00]000 xquk vkof/kZr izfrfcEc izkIr fd;k tk ldrk gSA bldk mi;ksx vfr 

lw{e thok.kqvksa dod] ok;jl vkfn ds v/;;u gsrq fd;k tkrk gSA  ¼1 vad½ 

 

    lajpuk &lajpuk &lajpuk &lajpuk &    

    

fl)kar & fl)kar & fl)kar & fl)kar & ,uksM a ij yxHkx 105 V dk foHko yxkdj dSFkksM ls rkik;fud mRltZu 

}kjk bysDVªkWu iqat mRlftZr fd;k tkrk gS ftlls mPp ÅtkZ ;qDr bysDVªkWu ,uksM A 

ds chp cus fNnz }kjk ckgj fudyrk gSA 

 

;g iqat laxzkgh dqaMyh C1 }kjk O ij Mkyk tkrk gSA laxzkgh dqaMyh C1 esa 

/kkjk izokfgr dj paqcdh; {ks= mRiUu fd;k tkrk gS] ftlds }kjk bysDVªku iqat dks 

fo{ksfir djds oLrq O ij Qksdl fd;k tkrk gSA 

 

oLrq ls xqtjus ds ckn bysDVªkWu iqat dk vfHkn`’;d dqaMyh L1 }kjk izfrfcEc I1 

ij curk gS ftls izfrnhIr’khy insZ ij ns[kk tk ldrk gSA pqacdh; ySal L1 o L2 Hkh 

fo’ks"k izdkj dh dqaMyh esa /kkjk izokg ds }kjk mRiUu pqacdh; {ks= }kjk bysDVªkWu iqat 

ds fo{ksi ds fl)kar ij dk;Z djrk gSA 

          ¼3 vad½ 
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mmmm----14141414     nksfy= & nksfy= & nksfy= & nksfy= &                                        ¼5 vad½¼5 vad½¼5 vad½¼5 vad½    

nksfy= og midj.k gS] tks mPp vko`fRr ds LFk;h fo|qr nksyu mRiUu 

   djrk gSA 

fl)kar & fl)kar & fl)kar & fl)kar &     

    ,d Vadh ifjiFk ¼L – C ifjiFk½ vkSj QhM cSd ifjiFk dks Bhd rjg ls ;qfXer 

djds VªkaftLVj ds lkFk tksMdj VªkaftLVj nksfy= cuk;k tkrk gSA 

           ¼1 vad½ 

midj.k dk o.kZu &midj.k dk o.kZu &midj.k dk o.kZu &midj.k dk o.kZu &    

    ,d NPN VªkaftLVj dks mHk;fu"B mRltZd ifjiFk esa nksfy= ds #i esa 

vuqiz;ksx djus dk fo|qr ifjiFk fp= esa iznf’kZr fd;k x;k gSA L1 - C ifjiFk ;k Vadh 

ifjiFk dks nkc dqath K vkSj cSVjh VCE ds }kjk laxzkgd vkSj mRltZd ds chp tksM+rs 

gSaA C1 ,d ifjorhZ lapkfj= gSA ftldh lgk;rk ls Vadh ifjiFk esa ifjorhZ vko`fRr ds 

nksyu mRiUu fd;s tk ldrs gSaA vk/kkj vkSj mRltZd ds chp ,d dq.Myh L tksM+rs gSaA 

dq.Myh L Vadh ifjiFk dh dq.Myh L1 ls ;qfXer jgrh gSA  

           ¼1 vad½ 
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dk;Z fof/k %&dk;Z fof/k %&dk;Z fof/k %&dk;Z fof/k %&    

        nkc daqth K dks nckrs gh L1C1 ifjiFk ;k Vadh ifjiFk esa fo|qr nksyu 

izkjEHk gks tkrs gSaA vk/kkj mRltZd ifjiFk dh dq.Myh L Vadh ifjiFk dh dq.Myh L1 

ls mfpr #i ls ;qfXer jgrh gSA vr% L esa izsj.k dh fØ;k ls izsfjr fo|qr okgd cy 

mRiUu gks tkrk gSA ftldk eku o fn’kk nksuksa cnyrs gSa] bl izdkj vk/kkj foHko esa 

mPpkopu ds QyLo#i laxzkgd /kkjk esa mPpkopu gksrs jgrs gSA ftlls Vadh ifjiFk esa 

gksus okys fo|qr nksyu dks lgk;rk feyrh gSA vr% Vadh ifjiFk ;k L1 – C1 ifjiFk esa 

fLFkj vk;ke ds nksyu gksus yxrs gSaA O;; gqbZ ÅtkZ dh iqfrZ cSVjh ls dh tkrh gSA 

 nksyu vko`fRr fuEufyf[kr lehdj.k ls nh tkrh gS & 

   f = 
LCπ2

1
  

  tgka  L =  dq.Myh dk izsjdRo] 

   C =  l/kkfj= C1 dh /kkfjrk 

   f =  nksyu dh vko`fRr      ¼2 vad½ 

vFkok 

    izoizoizoizo/k/k/k/kZd &Zd &Zd &Zd &    

izo/kZd og ;qfDr gS tks ifjorhZ ;k izR;korhZ /kkjk ;k oksYVst dh 'kfDr dks c<+k 

nsrh gSA  

 

N – P - N VªkaftLVj dk izo/kZd ds #i esa vuqiz;ksx %&VªkaftLVj dk izo/kZd ds #i esa vuqiz;ksx %&VªkaftLVj dk izo/kZd ds #i esa vuqiz;ksx %&VªkaftLVj dk izo/kZd ds #i esa vuqiz;ksx %&    

mHk;fu"B mRltZd ifjiFk esa N – P - N VªkaftLVj dk izo/kZd ds #i es 

vuqiz;ksx dk fo|qr ifjiFk fp= esa iznf’kZr fd;k x;k gSA blesa mRltZd dks vk/kkj 

rFkk laxzkgd ds lkis{k _.kkRed foHko ij j[kk tkrk gSA 

fuos’kh flXuy dks ftldk izo/kZu djuk gksrk gS vk/kkj mRltZd ds chp yxkrs 

gSa laxzgkd ifjiFk esa mPp izfrjks/k R ¼yksM½ tksM+ nsrs gSaA 

          ¼1 vad½ 
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dk;Z fof/k &dk;Z fof/k &dk;Z fof/k &dk;Z fof/k &    

        fp= ls Li"V gSA ;fn laxzkgd /kkjk IC gks rks laxzkgd oksYVst & 

    VC – Vce – I CR  .................... (1)   ¼1 vad½  

fuos’kh flXuy ds /kukRed v/kZ pØ esa vk/kkj mRltZd ds lkis{k vf/kd 

/kukRed gks tkrk gSA ftlls laxzkgd /kkjk IC dk eku c<+ tkrk gSA vr% lehdj.k 1 

ds vuqlkj laxzkgd oksYVst Vc dk eku de gks tkrk gS pwafd laxzkgd cSVjh VCe ds 

/ku /kzqo ls tqM+k gSA laxzkgd de /kukRed gks tkrk gS QyLo#i _.kkRed flXuy 

fuxZr flXuy izkIr gks tkrk gSA 

fuos’kh flXuy _.kkRed v/kZpØ esa vk/kkj mRltZd ds lkis{k de /kukRed 

gksrk gS ftlls laxzkgd /kkjk IC dk eku de gks tkrk gS lehdj.k ¼1½ ds vuqlkj 

laxzkgd oksYVst VC dk eku c<+ tkrk gS vFkkZr laxzkgd vf/kd /kukRed gks tkrk gSA 

ftlls /kukRed fuxZr flxuy izkIr gksrk gSA Li"V gS fd fuos’kh flXuy vkSj fuxZr 

flXuy ds e/; 1800 dk dykUrj gksrk gSA      

          ¼1 vad½ 

 /kkjk ykHk &/kkjk ykHk &/kkjk ykHk &/kkjk ykHk &    

laxzkgd /kkjk esa ijforZu vkSj vk/kkj /kkjk esa ifjorZu ds vuqikr dks] tcfd 

laxzzkgd oksYVst fu;r gks /kkjk ykHk dgrs gSa bls β  ls iznf’kZr djrs gSaaA /kkjk ykHk 

dks /kkjk izo/kZu Hkh dgrs gSaA 
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mmmm----15151515        fo|qr eksVj og midj.k gSA tks fo|qr ÅtkZ dks ;kfU=d ÅtkZ esa ifjofrZr dj  

 nsrk gSA            ¼1 vad½ 

eq[; eq[; eq[; eq[; HkHkHkHkkxkskxkskxkskxksaa aa dk o.kZu & dk o.kZu & dk o.kZu & dk o.kZu &    

1½ {ks= pqEcd 1½ {ks= pqEcd 1½ {ks= pqEcd 1½ {ks= pqEcd NS - ;g LFkk;h uky pqEcd ;k fo|qr pqEcd gksrk gSA 

2½ vkeZspj 2½ vkeZspj 2½ vkeZspj 2½ vkeZspj ABCD - ;g ,d dq.Myh gksrh gS tks ueZ yksgs ds ØksM ij rkacs ds fo|qr 

   jks/kh rkj dks yisVdj cuk;h tkrh gSA 

3½ fo3½ fo3½ fo3½ foHkDr oy; fnd ifjorZd HkDr oy; fnd ifjorZd HkDr oy; fnd ifjorZd HkDr oy; fnd ifjorZd S1 S2 –    bldh jpuk rkWcs ds ,d oy; dks nks Hkkxksa esa 

ckWVdj dh tkrh gSA bu Hkkxksa dk laca/k dq.Myh ds S&2 fljks ls dj fn;k tkrk    
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gS fnd ifjorZd ds nksuksa Hkkx vkesZpj dh /kqjh ds lkFk tqM+s jgrs gSa rFkk blh ds 

lkFk ?kwers gSa fdUrq /kqjh ls fo|qr #) jgrs gSaA 

 4½ czq’k 4½ czq’k 4½ czq’k 4½ czq’k B1 B2 -    ;s dkcZu dh ifRr;ksa ls cus gksrs gSa tks ?kwers gq;s fnd ifjorZd ds 

   izR;sd Hkkx dks Øe’k% Li’kZ djrs gSaA fdUrq Lo;a ugh ?kwers gSaA 

 blds vkesZpj dh /kqjh ds lkFk&lkFk ,d cM+k ifg;k yxk gksrk gSA ftls xfr 

pkyd ifg;k dgrs gSaA vkesZpj ds ?kweus ds lkFk ifg;k Hkh ?kweus yxrk gSA ftl  

ij iV~Vk p<+kdj vU; e’khus ?kqek;h tkrh gSA             ¼2vad½   
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                        dk;Z fof/k ,oa fl)akr & dk;Z fof/k ,oa fl)akr & dk;Z fof/k ,oa fl)akr & dk;Z fof/k ,oa fl)akr &  

tc cqa’k B1 vkSj B2 ds chp lapkyd lsy tksMdj ABCD fn’kk esas /kkjk Hksth 

tkrh gSA rks ¶ysfeax ds ck;s gkaFk ds fu;ekuqlkj A B Hkqtk ij dkxt ds ry ds 

yEcor uhps dh vksj CD Hkqtk ij mruk gh cy dkxt ds ry ds yEcor Åij dh 

vksj yxrk gS nksuksa cy ifj.kke esa cjkcj gksrs gSa rFkk mudh fn’kk foijhr gksrh gSA 

vr% nksuksa ,d cy;qXe dk fuekZ.k djrs gSaA bl cy;qXe ds dkj.k dq.Myh nf{k.kkorZ 

fn’kk esa ?kweus yxrh gS tc dq.Myh Å/oZry esa vkrh gS rks bl cy;qXe dk eku 'kwU; 

gks tkrk gSA fdUrq bl le; fnd~ ifjorZd dk S1 Hkkx czq’k B1 ds lEidZ esa rFkk S2 

Hkkx czq’k B2 ds lEidZ esa vk tkrk gSA vc dq.Myh esa /kkjk DCBA fn’kk esa cgus 

yxrh gSA bl fLFkfr esa dq.Myh ij yxus okyk cy;qXe mls iqu% nf{k.korZ fn’kk esa 

?kqek nsrk gSA 

bl izdkj vkesZpj {ks= pqEcd ds e/; ,d gh fn’kk esa yxkrkj ?kwerk jgrk gSA 

 mi;ksx & mi;ksx & mi;ksx & mi;ksx & fo|qr ia[kk] dwyj] fÝt] feDlj vkfnA    ¼2vad½ 

       vFkok 

mmmm----15151515        vuquknh vuquknh vuquknh vuquknh fo|qr ifjiFk &fo|qr ifjiFk &fo|qr ifjiFk &fo|qr ifjiFk &    

tc LC ifjiFk ;k LCR ifjiFk esa izfrck/kk dk eku U;wure gksrk gS rks ifjiFk 

esa cgus okyh /kkjk dk eku vf/kdre gksrk gS bl ?kVuk dks vuqekn dgrs gSaA bl 

fLFkfr esa izr;korhZ fo- ok- cy dh vko`fRr dks vuquknh vko`fRr dgrs gSaA ;g ifjiFk 

vuquknh fo|qr ifjiFk dgykrk gSA 

         ¼1 vad½ 

 ;g nks izdkj dk gksrk gS & 

1- Js.kh vuquknh ifjiFk 

2- lekUrj vuquknh ifiFk 
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                                                     lgh fp=ksa ij 1 vad 

izfrck/kk ds fy, O;atd & eku yks fp= vuqlkj ,d izsjdRo L /kkfjrk C rFkk izfrjks/k 

R ,d izR;korhZ fo- ok- cy ds lkFk Js.khØe esa tqMs gq,s gSaA 

 fdlh {k.k ifjiFk esa cgus okyh /kkjk I gks rks izsjdRo L ds fljks ds chp 

foHkokUrj & 

  VL  =  I X L       .....  (1). 

/kkfjrk V ds fljksa ds chp foHkokUrj & 

  VC  =  I X C       .....  (2). 

izfrjks/k R ds fljksa ds chp foHkkokUrj & 

  VR  =  IR       .....  (3). 
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VR vkSj I leku dyk esa gksrs gSa] VL /kkjk I ls 900 vxzxkeh rFkk VC /kkjk I ls 900 

i’pxkeh gksrk gSA vr% VL vkSj VC ds chp dykUrj 1800 gksxkA 

 VLvkSj VC dk ifj.kkeh VL - VC gksxk Li"V gS fd VL - VC vkSj VR ds chp 

900 dk dykUrj gksxkA ;fn ifj.kkeh foHkokUrj V gks rks & 

  V2 = V2
R + (VL – VC)2  

  V2 = √V2R + (VL – VC)2 

lehdj.k 1] 2 vkSj 3 ls eku j[kus ij 

 V2 = I2R2 + I2  (XL – XC)2                                                

2

2

I

V  = R2 + (XL – XC)2      ------------ (4)  

 ;fn leh- 4 dks vkse ds fu;e ls rqyuk djsa rks   

4 vad
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mRrj 16         6 vad 

v½ o.kZ fo{ksi.k jfgr fopyuo.kZ fo{ksi.k jfgr fopyuo.kZ fo{ksi.k jfgr fopyuo.kZ fo{ksi.k jfgr fopyu & & & & tc 'osr izdk’k dks fizTe la;ksx ls xqtkjus ij 

izdk’k dk o.kZ fo{ksi.k ugha gksrkA dsoy fopyu gks tkrk gS rks ;g ?kVuk o.kZ fo{ksi.k 

jfgr fopyu dgykrh gS bls fizTeksa dk vo.kZd la;ksx Hkh dgrs gSaA  ------1vad 

c½ 'krZ %& eku yks cSxuh o yky jax dh fdj.kksa ds fy, Økmu dkap ds 

viorZukad Øe’k% vµ  o rµ  gSS ;fn Økmu dkap dk fizTe dks.k A gks rks Økmu dkap 

ds fizTe }kjk mRiUu dks.kh; o.kZ fo{ksi.k ( vµ - rµ )A blh rjg cSaxuh o yky jaxksa dh 

fdj.kksa ds fy, f¶y.V dkap ds viorZukad Øe’k% v
'µ  o r

'µ gks fizTe dks.k A’  gks rks 

f¶y.V dkap }kjk mRiUu dks.kh; o.kZ fo{ksi.k ( vµ - rµ ) A’ 

 

 fdarq la;ksx esa dqy o.kZ fo{ksi.k 'kwU; gksrk gSA  

 

_.k fpUg bl ckr dk n~;kssrd gS fd fizTeksa ds dks.k foijhr fn’kk esas gksrs gSaA 

 ;gh o.kZ fo{ksi.k jfgr fopyu ds fy, vko’;d 'krZ gS A 
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l½ ifj.kkeh fopyu & eku yks ek/; fdj.k ¼ihyh fdj.k½ ds fy, Økmu dkap o 

f¶y.V dkap ds viorZukad Øe’k% µγ  o 'µγ  gSA  

Økmu dkap ds fizTe }kjk ek/;e fdj.k dk foppyu  
    

 

or vFkok 

ySal fuekZrk lw= fuEu fyf[kr gS  

  )
11

)(1(
1

21 RRf
−−= µ  

irys ySal ds fy, fuxeu %& 

 eku yks ySal ls oLrq O dh nwjh u izfrfcEc I1 dh nwjh V1 rFkk izfrfcEc I dh 

nwjh V gSA  

igys i`"B AB }kjk O dk izfrfcEc I1 ij curk gS viorZu lw= ls 

 )
)1(

(
1

11 Ruv

−=− µµ       -------- ¼1½ 
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µ  ySal ds inkFkZ dk viorZukad gSA nwljs i`"B }kjk I1 dk izfrfcEc I ij curk gS vr% 

viorZu lw= ls 

 )
)1

1
(

(
1

1

21 Rvv

−
=− µµ       -------- ¼2½ 

 

 

 

lHkh fp=ksa ij 1 vad 

leh- ¼2½ esa µ  ds LFkku ij 
µ
1    fy[kk x;k gS  

D;ksafd izdk’k fdj.k l?ku ek/;e ¼dkap½ ls fojy ek/;e ¼gok½ esa izos’k dj jgh gSa 

leh- ¼2½ dks µ  ls xq.kk djus ij  
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v

1
 - 

1v

µ
 = 

2

1

R

µ−
     -------- 3 

leh- 1 vksj 3 dks tksM+us ij    
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