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Roll No. : ………………......   Total No. of Printed Pages :……………… 

 

[ PHYSICS ] 

(Hindi and English Version) 

Time – 3 hours        [M.M. 75] 

 

funsZ’k % 
¼1½  lHkh iz’u vfuok;Z gSA 
¼2½  iz’u i= esa nks [k.M fn;s x;s gSa] [k.M&v ,oa [k.M&cA 
¼3½  iz’u&i= esa fn, x, funsZ’k lko/kkuh iwoZd i<+dj iz’uksa ds mRrj nhft,A 
¼4½  [k.M&v esa fn, x;s iz’u 1 ls 4 rd oLrqfu"B iz’u gSaA izR;sd iz’u ij 5 vad 

vkoafVr gSaA 
¼5½  [k.M&c esa fn, x;s iz’u Øekad 5 ls 16 esa vkarfjd fodYi fn, x, gSaA 
¼6½  iz’u Øekad 5 ls 11 rd izR;sd iz’u ij 4 vad vkoafVr gSa rFkk izR;sd iz’u dk 

mRrj yxHkx 75 'kCnksa esa visf{kr gSA  
¼7½  iz’u Øeakd 12 ls 14 rd iz’u ij 5 vad vkoafVr gSa rFkk izR;sd iz’u dk mRrj 

yxHkx 120 'kCnksa esa visf{kr gSA  
¼8½  iz’u Øeakd 15 rFkk 16 esa izR;sd iz’u ij 6 vad vkoafVr gSa rFkk izR;sd iz’u ij 

6 vad vkoafVr gSa rFkk izR;sd iz’u dk mRrj yxHkx 150 'kCnksa esa visf{kr gSA  
¼9½  vko’;drkuqlkj Li"V ,oa ukekafdr fp= cukb,A 
 

Instructions – 

(1) All questions are compulsory. 

(2) There are two sections -  Section-A & Section-B in the question paper. 

(3) Read the instructions given in the question – paper carefully & write the 
answers.  

(4) In section-A, Question No. 1 to 4 are objective type questions each question 
carry 5 marks. 

(5) Internal options are given in questions 5 to 16 of section-B. 

(6) Question No. 5 to 11 carry 4 marks each and each answer is expected in 
about 75 words. 

(7) Question No. 12 to 14 carry 5 marks each and each answer is expected in 
about 120 words. 

(8) Question No. 15 and 16 carry 6 marks each and each answer is expected in 
about 150 words. 

(9) Draw neat and labeled diagrams wherever necessary. 
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[k.M&^v*[k.M&^v*[k.M&^v*[k.M&^v*    (Section – A) 

1-  izR;sd oLrqfu"B iz’u esa fn, x, fodYiksa esa ls lgh mRrj pqfu,A     5 

vad 

      Select the correct answers from the given options provided in every    
      objective type question…… 

¼v½ /kkrq dk ijkoS|qrkad gS & 

      (i)    8.85 x 10-12  dwykWe 2@U;wVu &1 ehVj &2 

     (ii)   1 

(iii)  vuUr 

(iv) 'kwU; 

(a) The dielectric constant of metal is : 

(i) 8.85 x 10-12 C2 / N-1 m -2 

(ii)  1 

(iii)  Infinite 

(iv) Zero 

¼c½  ,d dkcZu izfrjks/kd ij Øe’k% ukjaxh] gjh] yky rFkk lqugjh /kkjh gS] 

     bldk izfrjks/k gS & 

(i) 35 x 102 ± 5% ohm 

(ii)  53 x 102 ± 5% ohm 

(iii)  35 x 103 ± 5% ohm 

(iv) 53 x 103 ± 10% ohm 

(b)     A carbon resistance has respectively the orange, green, red and 

golden     

           strips, its resistance is – 

(a) 35 x 102 ± 5% ohm  

(b) 53 x 102 ± 5% ohm  

(c) 35 x 103 ± 5% ohm  

(d) 53 x 103 ± 10% ohm 
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¼l½  ,d LFkku ij ufr dks.k 300 gSA ;fn i`Foh ds pqEcdh; {ks= dk {kSfrt 

     ?kVd H gS rks {ks= dh lEiw.kZ rhozrk gksxh & 

(i) H / 2 

(ii)  2H /√3 

(iii)  H /√2 

(iv) H /√3  

(c)     The angle of dip at a place is 300 : If horizontal component of 

    earth’s magnetic field is H, the total intensity of field will be – 

(i) H / 2 

(ii)  2H /√3 

(iii)  H /√2  

(iv) H /√3 

¼n½  Vsfyfotu usVodZ esa iz;qDr rjaxsa gSa % 

(i) ekbØks rjaxsa 

(ii)  vfr mPp vko`fRr dh jsfM;ksa rjaxs % 

(iii)  xkek rjaxsas 

(iv) ,Dl rjaxsa 

(d)  The waves used in television network are - 

(i)  Micro Waves 

(ii) U.H.F. radio Waves 

(iii)  Gamma Waves 

(iv) X – rays. 

¼b½  tesZfu;e fØLVy dks P- Vkbi v/kZpkyd cukus ds fy, blesa feyk;h 

     tkus okyh v’kqf) dh la;kstdrk gksrh gS %& 

(i) 3 

(ii) 4 

(iii) 5 

(iv) 16   
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(e)  The valency of the impurity added to the Germanium crystal to 

       make it p – type semi conductor is :- 

(i)  3 

(ii) 4 

(iii)  5 

(iv) 16 

2222----        fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &fjDr LFkkuksa dh iwfrZ dhft, &                        5 vad5 vad5 vad5 vad    

      Fill in the blanks :- 

(i)  okgd jsfM;ks rjaxksa dh vko`fRr --------------------------------------------dksVh dh gksrh gSA 

      The frequency of carrier radio waves is of the order of…………… 

(ii)  /kkjk ?kuRo dk S.I. ek=d ------------------------------------- gSA 

        S.I. Unit of current density is……………………… 

(iii)  mHk;fu"B mRltZd VªkaftLVj esa fuos’kh vkSj fuxZr flXuy esa---------------------- 

     dk dykUrj gksrk gSA 

        In common emitter transistor ‘configuration phase difference 

        between input and out put signal is………………. 

(iv)  lk/kkj.k cYc ls izkIr izdk’k ----------------------gksrk gSA 

        The light obtained from an ordinary bulb is……………… 

(v)  VSad ifjiFk dk eq[; dk;Z-----------------------------------------mRiUUk djuk gSA 

        The main purpose of tank circuit is to produce………………. 
 

3333----        LraHk ^v* ds fy;s LraHk ^c* ls pqudj LraHk ^v* ds fy;s LraHk ^c* ls pqudj LraHk ^v* ds fy;s LraHk ^c* ls pqudj LraHk ^v* ds fy;s LraHk ^c* ls pqudj lgh tksfM;klgh tksfM;klgh tksfM;klgh tksfM;k¡¡¡¡ cukb, & cukb, & cukb, & cukb, &    
v     c 

 ¼a½ izdk’k lalwpd   (i) vehVj 

 ¼ b½ 'kksj    (ii) nkSfy= fo|qr ifjiFk 

 ¼ c½ O;o/kku    (iii)  QksVks Mk;ksM 

 ¼ d½ jsfM;ks rjaxs   (iv) ckg; flXuyska dk fefJr gksuk 

 ¼ e½ 'k"V ;qDr /kkjkekih  (v) vfu;fer fo|qr flXuy dk mifLFkr gksuk 
      (vi) oksYVehVj  
      (vii) Vªk;ksM    
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Match the right pairs :- 
  (A)     (B) 

(a) Light detector    (i) Ammeter 

(b) Noise    (ii) Oscillating electric circuit 

(c) Interference   (iii) Photo diode 

(d) Radio Waves   (iv) Mixing of external signals 

(e) Shunted galvanometer (v)  Presence of irregular electric signal 
     (vi) Voltmeter 
     (vii)  Triode 

4444----        fuEu dFku lR; gS vFkok vlR; crkb, %&fuEu dFku lR; gS vFkok vlR; crkb, %&fuEu dFku lR; gS vFkok vlR; crkb, %&fuEu dFku lR; gS vFkok vlR; crkb, %&                5 vad5 vad5 vad5 vad    

 ¼v½ fo|qr pqEcdh; LisDVªe esa n`’; rjaxksa dh rjaxnS/;Z lcls de gksrh gSA 

 ¼c½ ukfHkd ds vUnj fLFkr izksVkWuks ds chp Hkh dwykWe ds fu;e ds vuqlkj gh 

    izfrd"kZ.k cy yxrk gSA 

¼l½ la/kkfj=ksa dks lekUrj Øe esa tksM+us ls dqy /kkfjrk ?kVrh gSA 

¼n½ MnO2 ysDyka’kh lsy dk fo/kzqod gSA 

¼b½ n lsyksa dks lekukarj Øe esa tksM+us ij dqy vkarfjd izfrjks/k n xquk gks 

    tkrk gSA 

   Write whether following statements are True or False :- 

(a) In electromagnetic spectrum wavelength of visible waves is least. 

(b) Inside the nucleus, the protons experience repulsive force as per 
coulomb’s law. 

(c) When condensers are joined in parallel, the total capacity decreases. 

(d) The depoleriser in Leclanche cell is MnO2. 

(e) On joining the n cells in parallel total internal resistance becomes n 
times. 

[k.M&^[k.M&^[k.M&^[k.M&^cccc****    (Section – B) 

5555----        fdfdfdfdjjjjppppkQkQkQkQ    ds fu;e fyf[k;s ,oa le>kb;sds fu;e fyf[k;s ,oa le>kb;sds fu;e fyf[k;s ,oa le>kb;sds fu;e fyf[k;s ,oa le>kb;sAAAA                    4 vad    

 State and explain Kirchhoff’s laws 

   (Or)   vFkokvFkokvFkokvFkok 

 fdlh rkj dks [khapdj yEckbZ frxquh dj nsus ij mldk u;k izfrjks/k D;k gks 
tk;sxk\ 

A wire is stretched triple to its length, what will be its resistance then? 



 6 

6-  ckW;ks&lscVZ dk fu;e fyf[k;sA blds vk/kkj ij o`Rrkdkj dq.Myh ds dsUnz  1$3vad 

ij pqEcdh; {ks= dh rhozrk dk O;atd Kkr dhft,A 

Write Biot–Savart’s law and find expression for the magnetic field 

produced at the centre of a current carrying circular coil. 

   (Or)   vFkokvFkokvFkokvFkok 

fdlh NM+ pqEcd vkSj /kkjkokgh ifjukfydk ds pqEcdh; xq.kksa esa rqyuk     4vad 

dhft;s\ ¼dksbZ pkj½ 

Differentiate between the magnetic properties of a current carrying 

solenoid and bar magnet (any four) 

 

7-  Qksdks /kkjk,W D;k gS\ buls D;k gkfu;kW gSA bUgsa jksdus ds mik; crkbZ;sA   1$2$1vad 

What are foco current? What are its disadvantages? State methods  

to control them. 

    (Or)   vFkokvFkokvFkokvFkok 

fdlh izR;korhZ R-C ifjiFk esa fuEu ds eku fyf[k, &       2$1$1vad 

(i) ifj.kkeh oksYVst   (ii) ifjiFk dh izfrck/kk 

(iii)  /kkjk ,oa oksYVst esa dykUrj 

In alternating R-C circuit, write the values of following 

(i) Resultant voltage   (ii) Impedance of circuit and  

(iii) Phase difference between current and voltage 

8-  i`Foh ds ok;qe.My dh fofHkUu ijrksa ds uke fy[kdj muds HkkSfrd xq.k    4 vad 

dks le>kb;sA 

Write the name of different layers of earth’s atmosphere and explain their  

physical properties. 

    (Or)   vFkokvFkokvFkokvFkok 

_tqdksj ij izdk’k ds foorZu iz;ksx dk o.kZu fuEu 'kh"kZdksa ds vUrxZr 

dhft, & 

 ¼1½ izk;ksfxd O;oLFkk  ¼2½ izs{k.k ¼3½ rhozrk forj.k vkjs[k 
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Describe the experiment of diffraction of light at a straight           1$2$1vad 

edge under the following heads – 

 (i) Experimental arrangement  (ii) Observation and 

 (iii) Intensity distribution curve. 

9-  jSf[kd vkoZ/ku dh ifjHkk"kk nhft, rFkk vory niZ.k ds fy, lw= 
u

v

O

I
m

−==  

LFkkfir dhft,\ 

 Define linear  magnification. Derive the formula for concave minor        1$3vad 

  
u

v

O

I
m

−==  

     (Or)   vFkokvFkokvFkokvFkok    

fdlh ySal dh Qksdl nwjh ds fy, U;wVu dk lw= fyf[k;s rFkk fl) dhft;s &  

D;k ;g vory ySal ds fy, Hkh lR; gS] dkj.k crkb;s\   1$2$1vad 

Write Newton’s formula for the focal length of a lens and derive it.  

Is it applicable for a concave lens? Give reasons to your answer. 

 

10-  nzO; rjaxsa D;k gSa\ fdlh nzO; d.k ls lEc) M+h&czksxyh rjax dh rjax)S;Z dk 

O;atd O;qRiUu dhft,A           1$3vad 

What are matter waves? Write expression for the wave length of de 

Broglie’s wave associated with a material particle. 

    (Or)   vFkokvFkokvFkokvFkok 

fdlh /kkrq dh nsgyh rjaxnS/;Z 5000A0 gSA fuEu dh x.kuk dhft, %  1$2$1vad 

(i) /kkrq dh nsgyh vko`fRr   (ii) /kkrq dk dk;Z Qyu  

(iii)  vkifrr izdk’k dh rjaxnS/;Z ftlls /kkrq izdk’k bysDVªku mRlftZr 

     dj ldsaA      (h= 6.6 x 10-34 J. sec)  

 The threshold wavelength of a metal is 5000 A0. Calculate the following- 

(i) Threshold frequency of metal    

(ii)  Work function of the metal 

 (iii)  Wavelength of incident light which can emit photoelectron 

                   from the metal.                               (h= 6.6 x 10-34 J. sec) 
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iz’u 11- vk;ke ekWMqys’ku xq.kkad dh ifjHkk"kk nhft, rFkk fl) dhft;s &        1$3vad 

      ekMqys’ku xq.kkad & 
minmax

minmax

EE

EE
ma +

−=     

      Define modulation factor and prove that 

          
minmax

minmax

EE

EE
ma +

−=  

vFkok (Or) 

         lapkj i)fr ds dkSu&dkSu ls rRo gSa\ Cykd vkjs[k [khapdj le>kb;saA   3$1vad 

           What are the elements of communication system? Explain with block 

           diagram. 

iz’u 12-  fo|qr {ks= dh rhozrk fdls dgrs gSa\ fdlh fcUnq vkos’k ds dkj.k fo|qr    2$3vad 

   {ks= dh rhozrk ds fy, O;atd LFkkfir dhft,A     

        What do you mean by intensity of electric field? Derive expression for 

   intensity of electric field due to point charge at a point. 
    
   vFkok (Or) 

      fdlh xksyh; la/kkfj= dks fuEu fcUnqvkas ds vk/kkj ij le>kb;s &       2$2$1vad  

 (i)  lajpuk   (ii) /kkfjrk ds fy, O;atd  

  (iii)   /kkfjrk c<+kus ds nks mik; 

      Explain spherical capacitor on the basis of following points :- 

  (i)  Construction  (ii)  Derivation for capacity   

  (iii)  Two ways to increase capacity 

 
 iz’u 13-  [kxksyh; nwjn’khZ dk o.kZu fuEu 'kh"kZdksa ds varxZr dhft, %    2$3vad 

a) izfrfcEc jpuk dk fdj.k vkjs[k 

b) vko/kZu {kerk ds fy, O;atd dh LFkkiuk    

        Explain Astronomical telescope under the following heads 

a) Ray diagram of image formation   

b) Establish the expression for magnifying power.   

     vFkok (Or) 
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      bysDVªkWu ekbØksLdksi dks fuEu fcUnqvksa ds vk/kkj ij le>kb;s  & 2$2$1vad  

 (i)  fdj.k vkjs[k    

  (ii)  dk;Zfof/k  

  (iii)   la;qDr lw{ken’khZ dh rqyuk esa ,d Js"Brk 

      Explain Electron Microscope under the following heads :- 

(i) Ray diagram    

(ii)  Working 

  (iii)  One superiority over compound microscope 

iz’u 14-  iw.kZ rjax fn"Vdkjh dks fuEu fcUnqvksa ds vk/kkj ij le>kb;s %  2$2$1vad 

a) ifjiFk dk ukekafdr fp= 

b) dk;Zfof/k 

c) fuos’kh rFkk fuxZr foHko dk le; ds lkFk ifjorZu vkjs[k 

        Explain full wave rectifier on the following points - 

a) Labelled Circuit diagram   

b) Working 

c) Graph for time variation of input and output potential   

     vFkok (Or) 

       (a)  NAND xsV dk ladsr] cqfy;u O;atd ,oa lR; lkj.kh cukbZ;s  3$2vad
 (b)  NAND xsV ls OR xsV izkIr djus ds fy, ladsr fp= rFkk lR;  

   lkj.kh cukbZ;sA  
  a) Write symbol, Boolean formula and truth table for NAND gate. 
  b) For the conversion of NAND gate to OR gate write symbol  
   diagram and truth table. 
 
iz’u 15-  nks yEch lek{kh; /kkjkokgh ifjukfydk ds e/; vU;ksU; izsjdRo dk O;atd Kkr 

dhft,A ;g fdu dkjdksa ij fuHkZj djrk gS vkSj fdl izdkj \       6vad 

        Establish expression for the mutual inductance between two long co-axial 

 solenoids. What factors affect it and how ?  

     vFkok (Or) 
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      nks dq.Mfy;ksa P ,oa S dk Lo izsjdRo L1 ,oa L2 gSA muds e/; vkn’kZ ;qXeu   

6vad ekudj fl) dhft, fd mu dq.Mfy;ksa ds e/; vU;ksU; izsjdRo  

21.LLM =    

 The self inductance of  2 coils P and S are L1 and L2. The coupling between 

them is ideal. Show that the mutual inductance between them is 21.LLM =   

  
iz’u 16-  xksyh; mRry lrg ds fy, fuEu O;atd O;qRiUu dhft,            6vad 

Ruv

11 −=− µµ  

        Derive following expression for the refraction at a convex spherical surface   

Rvv

11 −=− µµ  

     vFkok (Or) 
      fdlh fizTe ds inkFkZ ds vioZrukad ds fy;s fuEu lw= Kkr dhft,     6vad 















 +

=

2

A
Sin

2

mA
sin

 

δ

µ  

 Derive the following formula for the refractive index µ  of material of prism  















 +

=

2

A
Sin

2

mA
sin

 

δ

µ  
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vknZ’k mRrjvknZ’k mRrjvknZ’k mRrjvknZ’k mRrj    

[ MODEL ANSWER ] 

HkkSfrd 'kkL=HkkSfrd 'kkL=HkkSfrd 'kkL=HkkSfrd 'kkL=    

PHYSICS 
Time – 3 hours        M.M. 75 

[k.M&^v* [k.M&^v* [k.M&^v* [k.M&^v* Section-‘A’ 

1- oLrqfu"B iz’uksa ds mRrj  

 ¼v½ (iii)   vuUr 

 ¼c½ (i)  35 x 102 ± 5%  ohm 

 ¼l½ (ii) 2 H / √3 

 ¼n½ (ii) vfr mPp vko`fRr dh jsfM;ks rjaxsA 

 ¼b½ (i)  3 

uksV % izR;sd lgh mRrj ij ,d vad] bl izdkj dqy ikap vad izkIr gksaxsA 

2- fjDr LFkkuksa ds mRrj   

¼v½  esxk gV~Zt 

¼c½ ,sfEi;j @ ehVj2 A   

(Am-2) 

 ¼l½ 1800 ;k foifjr dyk 

¼n½ v/kzqfor 

¼b½ nksyu 

uksV % izR;sd lgh mRrj ij ,d vad] bl izdkj dqy ikap vad izkIr gksaxsA 

3- lgh tksfM;kW & 

¼v½ (iii)  QksVks Mk;ksMA 

¼c½ (v) vfu;fer fo|qr flXuy dk mifLFkr gksukA 

¼l½ (iv) ckg; flXuyksa dk fefJr gksukA 

¼n½ (ii) nkSfy= fo|qr ifjiFk 

¼b½ (i) vehVj 

uksV % izR;sd lgh mRrj ij ,d vad] bl izdkj dqy ikap vad izkIr gksaxsA 
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4- lR; @ vlR;    

¼v½   vlR; 

¼c½ vlR; 

¼l½ vlR; 

¼n½ lR; 

¼b½ vlR; 

uksV % izR;sd lgh mRrj ij ,d vad] bl izdkj dqy ikap vad izkIr gksaxsA 

[k.M&^c* [k.M&^c* [k.M&^c* [k.M&^c* Section-‘B’ 

¼5½ (I)  fdlh la/kh ij feyus okyh lHkh fo|qr /kkjkvksa dk fct xf.krh; ;ksx 'kwU; 

 gksrk gS ¼fdlh fo|qr ifjiFk esa½ 

∑ I = 0  

 lU/kh dh vksj vkus okyh /kkjk /kukRed rFkk nwj tkus okyh /kkjk _.kkRed yh 

 tkrh gSA 

-I1 + I2 + I3 + I4 + I5 + I6 - I7  = 0  

 I2 + I3 + I4 + I5 + I6 + = I1 + I2 

 
           & 2 vad 

II.  Law- fdlh fo|qr ifjiFk ds fdlh cUn tky ds fofHkUu Hkkxksa eas izokfgr gksus 

okyh fo|qr /kkjkvksa ,oa laxr izfrjks/kksa ds xq.kuQyksa dk cht xf.krh; ;ksx 

ml tky essa mifLFkr dqy fo-ok-cy ds cht xf.krh; ;ksx ds cjkcj gksrs gSaA 

∑  I R =  ∑  E  

I7 
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tc ge /kkjk dh fn’kk esa pyrs gS rks /kkjk rFkk laxr izfrjks/k ds xq.kk dks 

/kukRed ysrs gSaA foijhr fn’kk esa _.kkRed ysrs gSaA 

 

  cUn tky ABCD ds fy, 

  -I1  R1 + I2 R2 = -E1 + E2 

  I1 R1 – I2 R2 = -E1 – E2 ……(i)  

  cUn tky CDEFC ds fy, 

  I2 R2 + (I2 + I2) R3 = E2 …(ii) 

& 2 vad 

uksV % izR;sd fu;e lgh fy[kus ij nks vad izkIr gksaxs] bl izdkj dqy pkj vad  
fn;s tkosaxsA 

vFkok Or 

rkj dks [khapus ls vk;ru ifjofrZr ugha gksrk gSA 

ekuk fd izkjfEHkd yEckbZ l 1, f=T;k r1 rFkk izfrjks/k R1 gSA 

f[kapus ij yEckbZ l 1 f=T;k r2 ,oa izfrjks/k R2 gks tkrk gSA 

 izkjfEHkd vk;ru = vfUre vk;ru 

 2
2

21
2

1 lrlr ππ =  

 
2

1

2
2

2

1

r

r

l

l =    ------------------------- 1 

 lw= ls tkurs gSa %& 
 

   

  

 & 2 vad 

 
 
 
 
      & 2 vad 

     

E1 

E2 
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u;k izfrjks/k 9 xquk gks tk;sxkA 

uksV % mijksDrkuqlkj lgh gy djus ij 4 vad izkIr gksaxsA 
 

¼6½¼6½¼6½¼6½    ck;ks lsoVZ dk fu;e &ck;ks lsoVZ dk fu;e &ck;ks lsoVZ dk fu;e &ck;ks lsoVZ dk fu;e &   

 bl fu;e ds vuqlkj fdlh /kkjkokgh pkyd ds vYika’k ds dkj.k fdlh 

fcUnq ij mRiUu pqEcdh; {kS= dh rhozrk] pkyd esa cgus okyh /kkjk ds 

vuqØekuqikrh] pkyd ds vYika’k dh yEckbZ vkSj vYika’k ds fcUnq ls feykus okyh 

js[kk ds chp dh nwjh ds oxZ ds O;qRØekuqikrh gksrh gS           & 1 vad 

fp= esa & MN ,d pkyd esa I /kkjk izokfgr gSA 

AB ,d vYika’k dh yEckbZ dl rFkk blls r nwjh ij fLFkr fcUnq P gS] rFkk 

AB rFkk OP ds chp dk dks.k θ  gSA 

P ij mRiUu pqEcdh; {ks= dh rhozrk 

 IdBα  ---------------    ¼1½ 

 dIdBα  ---------------   ¼2½ 

θαSindB  --------------- ¼3½ 

2

1
r

dBα  ---------------  ¼4½ 

2r

IdlSin
dB

θα  ---------------  5 

2r

KIdlSin
dB

θ=        K ,d fu;rkad gSA  

 

bldk eku ekiu dh i)fr ij fuHkZj djrk gS  K=1 in  C.G.S. 

I 
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2r

IdlSin
dB

θ=    in ..IS     
π

µ
4

0=K  

2
0

4 r

IdlSin
dB

θ
π

µ
=  csoj@eh2             & 3 vad 

;g vfn’k :i esa ck;ks lsoVZ dk fu;e gSA  

uksV % ck;ks lsoVZ dk fu;e lgh fy[kus ij 1 vad] O;atd LFkkfir djus ij 3 vad 
izkIr gksaxsA 
    
o`Rrkdkj dq.Myh ds dsUnz ij O;o`Rrkdkj dq.Myh ds dsUnz ij O;o`Rrkdkj dq.Myh ds dsUnz ij O;o`Rrkdkj dq.Myh ds dsUnz ij O;atd &atd &atd &atd &    

 

& 1 vad  
fp= ds vuqlkj 

ekuk AB ,d rkj dks dq.Myh ds :i esa eksMk x;k gS ftldh f=T;k r dsUnz 0 gS] bl 

ij pqEcdh; {ks= dh rhozrk Kkr djuh gS& 

dq.Myh dks dbZ vYika’kksa esa foHkDr fd;k & 

vYika’k ab ds dkj.k O ij pq- {ks- dh rhozrk 

 
2

0
1

)(
4 r

SinabI
dB

θ
π

µ=    ----------------  (1)     & 1 vad 

 ;fn  θ  = 900 

 
2

0
1

)(

4 r

abI
dB

π
µ=  

blh izdkj bc ds dkj.k & 

2
0

2

)(

4 r

bcI
dB

π
µ=  

blh izdkj edds dkj.k & 
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2
0

3

)(
4 r

cdI
dB

π
µ=  

lHkh vYika’kksa ds dkj.k fcUnq ij mRiUu pq- {ks= dh fn’kk ,d leku /kkjkokgh d̀f=e 

dq.Myh ds dsUnz ij pq- {ks= dh rhozrk & 

  B =  dB1 +  dB2 + ..................... 

  B =  
2

0

4 r

I

π
µ

[ab+bc+.............]      & 1 vad 

  =  
2

0

4 r

I

π
µ

[2 π r] 

=  
2

0 .2
4 r

Iπ
π

µ
        =  

r

Iπ
π

µ 2

4
0  

B =  
r

nIπ
π

µ 2

4
0         & 1 vad   

dq.Myh esa Qsjksa dh la[;k n gS rks  

dq.Myh ds dsUnz ij mRiUu pq- {ks- dh rhozrk dk lw= gSA 

uksV % mijksDrkuqlkj lgh fp= cukus ij 1 vad] lw= fuxeu djus ij 3 vad  
      bl izdkj dqy pkj vad izkIr gksaxsA 

 
vFkok Or 

iz- 6  NM ¼n.M½ pq-     /kkjkokgh ifjukfydk 

 lekurk %&     lekurk %& 

 ¼1½ yVdkus ij mRrj&nf{k.k fn’kk  v- bls Hkh yVdkus ij ¼Lora=rk iwoZd½ 

    esa Bgjrk gS     mRrj & nf{k.k fn’kk esa Bgjrh gSA 

 ¼2½ ;g pqEcdh; inkFkksZa dks   c- ;g Hkh pq- inkFkksZa dks viuh vksj 

  viuh vksj vkdZf"kr djrk gSA   vkdZf"kr djrk gSA 

 ¼3½ ;g izsj.k dh fØ;k iznf’kZr   l- ;g Hkh izsj.k dh fØ;k iznf’kZr djrh  

    Djrh gSA      gSA 

& 2 vad 
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 vlekurk %&     vlekurk %& 

 ¼1½ n.M pqEcd ds fljks ij pqEcdRo v- ifjukfydk ds vanj izR;sd fcUnq ij  
    vf/kdre rFkk e/; esa pqEcdRo     pqEcdRo ,d leku gksrk gS  
    U;wure gksrk gSA       dsoy fljksa ij de gksrk gSA 

 ¼2½ bldh /kzqork fljks ij fu;r gksrh  c- blds fljksa ij /kzqork ifjukfydk esa 
     gSA          izokfgr /kkjk ij fuHkZj djrh gSA 

 ¼3½ bldk pqEcdRo LFkk;h gksrk gSA l- bldk pqEcdRo izokfgr /kkjk ds eku 
   ij fuHkZj djrk gS /kkjk dk eku  
   c<+kus ij pqEcdRo dk eku c<+ 
   tkrk gSA 

        2 vad 

uksV % mijksDrkuqlkj dksbZ nks lekurk lgh fy[kus ij 2 vad rFkk dksbZ nks  
      vlekurk lgh fy[kus ij 2 vad bl izdkj dqy pkj vad fn;s tkosaxsA 
 vU; dksbZ lekurk@vlekurk lgh fy[kus ij Hkh vad izkIr gksaxsA 

 
mRrj&7  Hkoaj /kkjk,W ¼Qksdks /kkjk,W½ & tc fdlh pkyd ls c) pqEcdh; ¶yDl esa 

ifjorZu fd;k tkrk gS rks ml pkyd esa ty es mRiUu Hkaoj ds leku 

xksy pDdj nkj izsfjr /kkjk;sa mRiUu gksrh gSa bUgs ge Qksdks /kkjk,W ;k Hkoaj 

/kkjk,W dgrs gSaA D;ksfd bldh [kkst Qksdks us dh FkhA 

/kkjk ekih dh dq.Myh rkWcs ds fo|qr jks/kh rkj dks ,sY;qfeuh;e dh Ýse 

ij yisVdj cuk;h tkrh gSA tc dq.Myh fo{ksfir gksrh gS rks <kWps esa Hkoaj 

ds leku /kkjk,W mRiUu gks tkrh gSaA tks dq.Myh dh xfr dk fojks/k djrh 

gSaA          ¼1 vad½ 

 gkuh %& Hkoaj /kkjk,W vius mRiUu gksus ds dkj.k dk fojks/k djrh gSa vr% bu 

  /kkjkvksa ds dkj.k ÅtkZ dk vf/kdka’k Hkkx Å"eh; ÅtkZ ds :i  esa O;FkZ 

  gks tkrk gSA       ¼2 vad½ 

 jksdus ds mik; & Hkaoj /kkjkvksa dks jksdus ds fy, ØksM vFkok Ýse dks Bksl u 

    ysdj mls iryh ifRr;ksa dks ,d nwljs ls i`FkDdr djds rFkk 

    ,d&nwljs ds Åij j[kdj cuk;k tkrk gSA     ¼1 vad½ 

uksV % mijksDrkuqlkj lgh ifjHkk"kk fy[kus ij 1 vad] gkfu fy[kus ij 2 vad]  
      jksdus ds mik; lgh fy[kus ij 1 vad bl izdkj dqy pkj vad  

izkIr gksaxsA 
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     vFkok 

mRrj&7- izR;korhZ R-C ifjiFk dk fp=& 

                        ¼1 vad½ 

(i) ifj.kkeh oksYVst %&    
2

2 1







+=
wC

RIV       ¼1 vad½ 

(ii)  ifjiFk dh izfrck/kk %&   22
CCR XRZ +=− = 







+
22

2 1

cw
R     ¼1 vad½ 

(iii)  dykUrj %&  






= −

R

wc/1
tan 1φ         ¼1 vad½ 

uksV % mijksDrkuqlkj lgh ifjiFk rFkk fp= cukus ij 1 vad] lgh eku fy[kus ij  
      izR;sd eku ij 1 vad] bl izdkj dqy pkj vad izkIr gksaxsA 

 

mRrj&8-  i`Foh ds ok;qe.My dks fuEu ikWp irkZsa esa ckWVk tkrk gS %  

  (i) {kksHke.My&{kksHke.My&{kksHke.My&{kksHke.My& bl irZ dh ÅWpkbZ i`Foh ry ls yxHkx 12fd-eh- gksrh gSA 

bl irZ esa lnSo fo{kksHk (disturbance) gksrs jgrs gSaA ;gkW mifLFkr 

tyok"i rFkk Co2 lw;Z ls vkus okyh IR fodj.kksa dks vo’ksf"kr dj ysrh gSA 

  (ii) lerki e.My&lerki e.My&lerki e.My&lerki e.My& ;g irZ i`Foh ry ls 12 fdeh- ls 30 fdeh- ÅWpkbZ 

rd QSyh jgrh gSA bl irZ dk rki yxHkx ,d leku jgrk gSA 

(iii)  vkstksue.My&vkstksue.My&vkstksue.My&vkstksue.My& ;g irZ 30 fdeh- ls 50 fdeh- rd ikbZ tkrh gSA ;g 

irZ ijkcSaxuh fdj.kksa dks vo’kksf"kr dj ysrs gSaA 

(iv) e/;e.My&e/;e.My&e/;e.My&e/;e.My& 50 fdeh- ls 80 fdeh- rdA bl irZ dk rki ÅWpkbZ 

c<+us ds lkFk ?kVrk tkrk gSA 
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(v) vk;ue.My&vk;ue.My&vk;ue.My&vk;ue.My& 80 fdeh- ls 300 fdeh- rdA lw;Z ls vkus okyh jsfM;ks 

rFkk ekbØks rjaxsa blls ijkofrZr gksdj iqu% vUrfj{k esa ykSV tkrh gSaA 

¼3 vad½ 

 

¼1 vad½ 

uksV % mijksDrkuqlkj ijrksa ds uke rFkk laf{kIr o.kZu djus ij 3 vad rFkk lgh  
      fp= cukus ij 1 vad bl izdkj dqy 4 vad izkIr gksaxsA 

 
vFkok 

(i) izk;ksfxd O;oLFkk  &       ¼1 vad½ 

 

 S = fLyV 

 AD = rh{.k dksj ;k _qtq dksj                                

 MN = inkZ 

 

(ii) izs{k.k %& 

 (a) PN Hkkx esa iw.kZr% vnhfIr ugha gksrh gS] cfYd P ls 

Q rd izdk’k dh rhozrk /khjs&/khjs de gksrh gS vkSj Q ds ckn 

gh iw.kZ:is.k vU/ksjk feyrk gSA 

(b) PM Hkkx esa Øfed nhIr ,oa vnhIr fÝUtsa fn[kkbZ 

nsrh gSaA  

Q 
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(c) PM Hkkx esa nhIr fÝUt ij izdk’k dh rhozrk ?kVrh tkrh gS rFkk vnhIr 

    fÝUt ij izdk’k dh rhozrk c<+rh tkrh gSA 

(d) fcUnq M ls ijs dk lEiw.kZ Hkkx leku rhozrk ls iznhIr gksrk gSA 

¼2 vad½ 

(iii)   rhozrk forj.k vkjs[k &         

 

 

 

 

 

 

 

      ¼2 vad½ 

 

 

 

uksV % mijksDrkuqlkj izk;ksfxd O;oLFkk lgh fy[kus ij 1 vad] izs{k.k lgh fy[kus 
ij 2 vad rFkk rhozrk forj.k vkjs[k lgh cukus ij 1 vad bl izdkj dqy 
4 vad izkIr gksaxsA 

 
mRrj& 9-   

 js[kh; vko/kZu %& izfrfcEc dh yEckbZ vkSj oLrq dh dh yEckbZ ds vuqikr dks 

    js[kh; vko/kZu dgrs gSA 

      izfrfcEc dh yEckbZ (I) 
  js[kh; vko/kZu (m) =  ---------------------------------------------     ¼1 vad½ 
       oLrq dh yECkkbZ (O) 
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js[kk fp= %& 

PQ = oLrq 

P’Q’ = izfrfcEc    

  

  

 

  

    

¼1 vad½ 

lw= dk fuxeu %& 

 ∆ PAQ rFkk ∆ P’AQ’ esa 

  ∠ AQP =  ∠ AQ’P’  

 rFkk  ∠ PAQ =  ∠ P’AQ’  vr% nksuksa ∆ ledksf.kd gSaA ¼1 vad½ 

 ∴   
AQ

AQ

QP

PQ ''' =   

By sign conversion    fpUgksa dh ifjikVh ls 

u

v

O

I

−
−=−

         

u

v

O

I −==   ,      m = 
u

v

O

I −==      ¼2 vad½ 

uksV % mijksDrkuqlkj js[kh; vko/kZu dh ifjHkk"kk lgh fy[kus ij 1 vad] fp= lgh 

cukus ij 1 vad] lw= dk fuxeu lgh djus ij 2 vad bl izdkj dqy 4 

vad izkIr gksaxsA 

vFkok 
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U;wVu dk lw= &U;wVu dk lw= &U;wVu dk lw= &U;wVu dk lw= &    

  x1 . x2 = f2 

 

¼1 vad½ 

 ∆ BAF1 rFkk ∆ COf2 le:i gS vr% 

0

1

1

1

f

x

OF

AF

OC

AB

−
−==    ---------------- (1) 

∆ DOF2 rFkk ∆ B’A’F 2 le:i gS vr% 

21

2

''' x

f

AF

OF

BA

OD

+
+==    ---------------- (2) 

;gka AB=OD,   OC = +A’B’  

lehdj.k 1 o 2 ls  
2

1

x

f

f

x =
−
−  

= x1.x2 = f2 

;gh U;wVu dk lw= gSA       ¼2 vad½ 

dkj.k& ;g lw= dsoy okLrfod izfrfcEcksa ds fy, lR; gS] vkHkklh izfrfcEc ds fy, 

 lR; ugha gSA vr% ;g lw= vory ysal ds fy, iz;qDr ugha fd;k tk ldrk gSA 

          ¼1 vad½ 

uksV % mijksDrkuqlkj U;wVu dk lw= lgh fy[kus rFkk fp= lgh cukus ij 1 vad 
rFkk lw= fuxeu lgh djus ij 2 vad rFkk lgh dkj.k fy[kus ij 1 vad 
bl izdkj dqy 4 vad izkIr gksaxsA 
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mRrj&10- (a) Mh&czksXyh ds vuqlkj] izR;sd xfreku nzO;&d.k ds lkFk rjax lEc)  

 gksrh gS] ftls nzO; rjax dgrs gSaA 

   ;fn fdlh d.k dk laosx p gS rks d.k ls lEc) rjax dh rjaxnS/;Z & 

    
p

h=λ  

 tgkW h Iykad fu;rkad gSA       ¼1 vad½ 

  
(b) O;atd dh LFkkiuk %& 

  γ   vko`fRr ds QksVkWu dh ÅtkZ 

    E = hγ    ……..(1) 

  ysfdu nzO;eku&ÅtkZ rqY;rk ls] 

    E = mc2   ……...(2) 

  tgkW m QksVkWu dk nzO;eku rFkk C izdk’k dh pky gSA  

lHkh (1) ,oa (2) ls 

    mc2  = hγ      

mc  = 
c

hγ
 

p  = 
γ/c

h
  ¼QksVkWu dk laosx p  = mc ½ 

p  = 
λ
h

   c  = γ λ          
γ

λ c=  

p

h=λ      ¼3 vad½ 

uksV % mijksDrkuqlkj lgh ifjHkk"kk fy[kus ij 1 vad rFkk O;atd dh LFkkiuk lgh 
djus ij 3 vad bl izdkj dqy 4 vad izkIr gksaxsA   

Or  vFkok 

 fn;k gS %  = 5000A0 = 5000 x 10&10 ehVj = 5 x 10-7 ehVj 

 (i) /kkrq dh nsgyh vko`fRr  
0

0 λ
c

v =   =    14
7

8

106
105

103
X

X

X == − gV~Zt~    ¼2 vad½ 

 (ii) /kkrq dk dk;Z Qyu     ==
0λ

φ hc
7

834

105

103106.6
−

−

X

XXX  
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      =  3.96  x 10-19 twy 

      =    evev
X

X
47.2

106.1

1096.3
19

19

=−

−

 

 (iii)  vkifrr izdk’k dh rjax)S;Z 5000A0 ls de gksuk pkfg;ssA  ¼2 vad½ 

uksV % mijksDrkuqlkj nsgyh vko`fRr lgh Kkr djus ij 1 vad rFkk /kkrq dk dk;Z 
Qyu lgh Kkr djus ij 2 vad vkSj rjaxnS/;Z dk eku fy[kus ij ,d 
vad] bl izdkj dqy 4 vad izkIr gksaxsA 

 
mRrj&11- ekMqys’ku xq.kkad ;k ekaMqyu xq.kkad %& ;g okgd rjax ds vk;ke esa vius 

izkjfEHkd vk;ke ls vf/kdre ifjorZu vkSj okgd rjax ds izkjfEHkd vk;ke ds 

vuqikr ds cjkcj gksrk gS& 

okgd rjax ds vk;ke esa vius izkjfEHkd eku ls vf/kdre ifjorZu 
ekMqys’ku xq.kkad ma  ------------------------------------------------------------------------------------------------------------ 
     okgd rjax dk izkjfEHkd vk;ke 

             ¼1 vad½ 

O;atd %& ekuk ekWMqyd flXuy em = Em Cos wmt rFkk okgd flXuy 

 ec = Ec Cos wct gSa rc fdlh {k.k t ij vk;ke ekMqfyr okgd flXuy dk vk;ke  

fuEu gksxk & 

  Et = Ec + Ka Em Cos wmt      ..........  (1) 

  vr% vk;ke ekWMqfyr (AM) okgd rjax dk lehdj.k& 

  (ec) =  [Ec + Ka Em Cos wmt]    

   =  Ec [ 1+ 
Ec

EK ma  Cos wmt ]   

  (ec)AM = Ec [1+ma Cos wmt] ...........  (2) 

;gkW ma = 
Ec

EK ma  =  ekWMqys’ku xq.kkad 

;fn Emax rFkk Emin Øe’k% ekWMqfyr rjax dk egRre vk;ke rFkk U;qure vk;ke gS 

rks lHkh (ii) ls & 

  Emax = Ec (1+ma) tcfd  Cos wmt  = +1  

  Emin = Ec (1-ma) tcfd  Cos wmt  = -1   

vr% Emax – Emin = 2Ecma ,oa Emax + Emin = 2Ec 
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ekWMqys’ku xq.kkad ma = 
Emin Emax 
Emin Emax 

+
−     ¼3 vad½ 

uksV % mijksDrkuqlkj lgh ifjHkk"kk fy[kus ij 1 vad] O;atu dk lgh fuxeu 
djus ij 3 vad izkIr gksaxsA bl izdkj dqy 4 vad izkIr gksaxsA 

vFkok 

og i)fr ftlds }kjk lwpukvksa dk ,d LFkku ls lEizs"k.k fd;k tkrk gS rFkk fQj 

mldk nwljs LFkku ij vfHkxzg.k fd;k tkrk gS] lapkj i)fr dgykrh gSA 

 

izR;sd lapkj i)fr ds eq[;r% rhu Hkkx gksrs gSa & 

(i) izsf"kr&  bldk dk;Z lwpuk dks lEizs"k.k ds fy, okafNr :i ls ifjofrZr 
djds izsf"kr djuk gksrk gSA 

(ii) lapkj pSuy& eqDr vkdk’k] ftlls gksdj fo- pq0 rjaxksa dks vfHkxzkgh rd Hkstk 
tkrk gSA 

(iii)  vfHkxzkgh& bldk dk;Z fo- pq- rjaxksa dks xzg.k djds JO; rjaxksa dks 
vyx&vyx djuk gksrk gSA 
        ¼3 vad½ 

 

¼1 vad½ 
uksV % lapkj i)fr ds rRo lgh fy[kus ij 3 vad rFkk Cykd vkjs[k lgh cukus 

ij 1 vad bl izdkj dqy 4 vad izkIr gksaxsA 
 
mRrj&12----    i) fo|qr {ks= dh rhozrk %& fo|qr {ks= dh rhozrk %& fo|qr {ks= dh rhozrk %& fo|qr {ks= dh rhozrk %&    

  fo|qr {ks= esa fdlh fcUnq ij fo|qr {ks= dh rhozrk] ml fcUnq ij j[ks ,d 

vYi ifj.kke ds ijh{k.k /kukos’k ij yxus okys cy rFkk ijh{k.k vkos’k ds 

eku dh fu"ifRr ds cjkcj gksrh gSA 

  ekuk fd fo|qr {ks= dh fdlh fcUnq ij ijh{k.k /kukos’k qo j[kus ij ml 

ij cy F yxrk gS rks ml fcUnq ij fo|qr {ks= dh rhozrk &  
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0q

F
E =         ¼2 vad½ 

b)  fcUnq vkos’k ds dkj.k fo|qr {ks= dh rhozrk %& 

 ekuk fd fdlh fcUnq O ij ,d vkos’k  + q,  

 fdlh dqpkyd ek/;e esa fLFkr gSA bl vkos’k }kjk 

 mRiUu fo|qr {ks= esa] vkos’k ls  nwjh ij fLFkr  

 fdlh fcUnw P ij fo|qr {ks= dh rhozrk Kkr djuh gSA 

 fcUnq P ij ,d ijh{k.k /ku vkos’k qo  

 dh dYiuk dhA dwykWe ds fu;ekuqlkj] vkos’k qo ij 

yxus okyk cy 

  
2
0

0

.
4

1

r

qq

K
F

∈
=

π
 

 fcUnq P ij fo|qr {ks= dh rhozrk 

  
0q

F
E =  

 lehdj.k (1 ls eku j[kus ij & 

  
2

0

.
4

1

r

q
E

∈
=

π
   U;wVu @ dwykWe    ¼3 vad½ 

uksV % fo- {ks= dh rhozrk dh lgh ifjHkk"kk fy[kus ij 2 vad rFkk rhozrk dk 
O;atd lgh LFkkfir djus ij 3 vad bl izdkj dqy 5 vad izkIr gksaxsA 

 
vFkok 

a) lajpuk & 

blesa A vkSj B /kkrq ds nks ladsUnzh xksys gksrs gSaA 

ftuds chp dksbZ ijkoS/kqrkad ek/;e Hkjk gksrk gSA B dk 

lEcU/k i`Foh ls gksrk gS tc xksys A dks +Q vkos’k fn;k 

tkrk gSA rks izsj.k }kjk xksys B ds vkUrfjd ry ij –Q 

vkos’k rFkk ckà; ry ij +Q vkos’k izsfjr gks tkrk gS 

pwafd B dk lEcU/k i`Foh ls gSa izsfjr vkos’k +Q i`Foh esa pyk tkrk gSA   

bl izdkj B ij dsoy -Q vkos’k 'ks"k jgrk gSA                           1 vad 
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(ii) O;atd %&O;atd %&O;atd %&O;atd %&    

ekuyks xksys A dh f=T;k a, xksys B dh f=T;k b rFkk nksuks ds chp ds 

ek/;e dk ijkoS|qrkad K gSA vc xksys A ds i`"B ij foHko Lo;a ds vkos’k ds 

dkj.k foHko $ xksys B ds vkUrfjd ry esa izsfjr vkos’k ds dkj.k foHko& 

 

& 3 vad 

uksV %& mijksDrkuqlkj lgh mRrj ij 1$1$1$2 = 5 vad izkIr gksaxs 
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iii)  la/kk la/kk la/kk la/kkffffjjjj==== dh /kkfjrk c<+kus ds mik; %& dh /kkfjrk c<+kus ds mik; %& dh /kkfjrk c<+kus ds mik; %& dh /kkfjrk c<+kus ds mik; %&    

 i) la/kkfj= dh IysVksa dk {ks=Qy c<+kus ls /kkfjr c<+ tkrh gSA  

 ii) ok;q ds vfrfjDr vU; ek/;e dh mifLFkfr esaA    ¼1 vad½ 

 
uksV % fp= rFkk cukoV lgh fy[kus ij 1 vad /kkfjrk dk O;atd lgh LFkkfir 

djus ij 3 vad rFkk c<+kus ds mik; lgh crkus ij 1 vad] bl izdkj dqy 5 

vad izkIr gksaxsA 

mRrj&13- a) fdj.k vkjs[k &         

 

 

 b) vko/kZu {kerk & 

         vfUre izfrfcEc }kjk vkW[k ij cuk dks.k 
  vko/kZu {kerk m =  ------------------------------------------------------------------------------------------ 

            oLrq }kjk vkW[k ij cuk dks.k 

  
α
β=m   -     

α
β

tan

tan  

  =   
'/''

''/''

OQQP

QOQP     =  
''

'

QO

OQ
 

=   
ue

f

−
0   ................ (1) 

izFke ifjfLFkfr %& ;fn vafre izfrfcEc vuar ij curk gS & 
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m =   
fe

f0−        ¼1 vad½ 

f}rh; ifjfLFkfr %& ;fn vafre izfrfcEc Li"V n`f"V dh U;qure nwjh ij curk gS% 

  ySal lw=  
fuv

111 =−  

   
feueD

111 =
−

−
−

 

feDue

111 +=  

  lHkh (1) esa j[kus ij      ¼1 vad½ 

m =   
fe

f0−  






 +
D

f e1  

uksV % izfrfcEc jpuk dk fdj.k vkjs[k lgh cukus ij 2 vad rFkk vko/kZu {kerk 
dk lw= lgh fy[kus ij 1 vad] izFke ifjfLFkfr dk lw= lgh fy[kus ij 1 
vad] f}rh; ifjfLFkfr ds lw= dh LFkkiuk lgh fy[kus ij 1 vad] bl 
izdkj dqy 5 vad izkIr gksaxsA 

 
vFkok Or 

(a)  (i) js[kkfp= & 

2 vad 
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b) dk;Z fof/k %& 1- dSFkkSM+ c dh xeZ dj rkik;fud mRltZu }kjk bysDVªkWu 

mRlftZr fd;s tkrs gSaA 

2- bysDVªkWu iaqt dks mPp ÅtkZ ;qDr cukdj laxzkgh dq.Myh    

   C’}kjk oLrq O ij Mkyk tkrk gSA 

           3- oLrq O ls ikjxr bysDVªkWu iqat dk pqEcdh; ySl L1 }kjk 

izfrfcEc I1 curk gSA 

4- izfrfcEc I1 ls bysDVªkWu iqat iqu% pqEcdh; ySl L2 }kjk 

QksVkxzkfQd IysV c ij vafre izfrfcEc I2 cukrk gSA 

¼2 vad½ 

c) bl fof/k ls izkIr vafre izfrfcEc dk QksVksxzkQ Hkh izkIr fd;k tk ldrk gSA 

           ¼1 vad½ 

uksV % js[kkfp= lgh cukus ij 2 vad izkIr gksaxs] dk;Z fof/k lgh fy[kus ij 2 
vad izkIr gksaxs] dksbZ ,d lgh Js"Brk fy[kus ij ,d vad izkIr gksaxk] bl 
izdkj dqy 5 vad izkIr gksaxsA   

 

mRrj & 14  (a) ifjiFk dk ukekafdr fp=ifjiFk dk ukekafdr fp=ifjiFk dk ukekafdr fp=ifjiFk dk ukekafdr fp=    

 

  (b) dk;Z fof/k %& 

  fuos'kh izR;korhZ foHko ds vk/ks pØ esa M+k;ksM+ D1 dk P fljk 

 ?kukRed foHko ij rFkk D2 dk P fljk _.kkRed foHko ij gksrk gS vr% 

 M+k;ksM+ D1 vxz vfHkufr esa rFkk D2 i'p vfHkufr esa gksrk gSA vr% D1 ls 

 /kkjk cgrh gS tc fd D2 ls dksbZ /kkjk ugha cgrh gSA 
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  'ks"k vk/ks pØ esa D1 dk P fljk _.kkRed foHko ij rFkk D2 dk P 

 fljk /kukRed foHko ij gksrk gS vr% D2 ls /kkjk cgrh gS D1 ls ughaA  

  fuos'kh foHko ds iw.kZ pØ esa yksM+ izfrjks/k RL ds fljks ds e/; fuxZr 

 foHko ,d gh fn'kk esa izkIr gksrk gSA        ¼2 vad½ 

(c) fuos'kh ,oa fuxZr foHko dk le; ds lkFk ifjorZu vkjs[k %& 

 

           uksV %& ifjiFk dk ukekafdr fp= lgh cukus ij 2 vad izkIr gksaxsA dk;Zfof/k 
lgh lgh fy[kus ij 2 vad izkIr gksaxs] ifjorZu vkjs[k lgh cukus ij  
1 vad] bl izdkj dqy 5 vad izkIr gksaxsA 

     
 

vFkok 
 
1.  (a) NAND xsV dk ladsr &        ¼1 vad½ 

  

  

(b) cqfy;u O;atd &          ¼1 vad½ 

     Y = A . B 
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(c) lR; lkj.kh &          ¼1 vad½ 

    
A B y 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

0 

 

2- NAND xsV ls OR xsV % 

 a)           

         

 

 b) lR; lkj.kh &        1 vad 

A B  A  B  y 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

0 

1 

0 

1 

0 

0 

1 

1 

1 

 

 uksV % mijksDrkuqlkj lgh mRrj fy[kus ij 1$1$1$1$1 = 5 vad izkIr gksaxsA 

= A+B 
 
 
  1 vad 
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mRrj&15- 

 ekuk fd S1 o S2 nks yEch lek{kh; ifjufydk;sa gSa izR;sd dh yEckbZ l gS 

 rFkk S1 vkSj S2 ds izfr ,dkad yEckbZ esa Qsjksa dks la[;k n1 vkSj n2 gSA 

 

 

 

 

 

  ;fn ifjufydk S1 esa I1 /kkjk izokfgr gks jgh gS]rks blds vUnj fdlh 

 fcUnq ij mRiUu pqEcdh; {ks= dh rhozrk & 

   1101 InB µ=         1 vad 

 vr% f}rh; ifjufydk S2 ds izR;sd Qsjs ls laca/k ¶yDl & 

    AB121 =φ      1 vad 

 ifjufydk S2 ds lEiw.kZ Qsjs ls laca/k pqEcdh; ¶yDl & 

    AlnIn ))(( 211021 µφ =      

    1210 AIlnnµ=      1 vad  

;fn f}rh; dq.Myh dk izFke dq.Myh ds lkis{k vU;ksU; izsjdRo M21 gks] rks 

    12121 IM=φ     

    
1

21
21 I

M
φ

=  
1

1210

I

lAInnµ
=      

lAnM 1021 µ=      1 vad 

 (M12 dk eku Hkh blh izdkj S2 ifjufydk esa ls I2 /kkjk izokfgr djds izkIr 

 fd;k tk ldrk gS½ 

 vU;ksU; izsjdRo dk eku fuEu dkjdksa ij fuHkZj djrk gS &    

     ¼1½  ifjufydk ds Qsjksa dh la[;k ds lekuqikrh  

    2121 & nnM α      

(2½ ifjufydkvksa ds vuqizLFk dkV ds {ks=Qy ds lekuqikrh  

    AM α21  
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     ¼3½ ifjufydk dh mHkfu"B yEckbZ ij  lM α21      

¼4½ ifjufydk ds ØksM dh pqEcd'khyrk ij 021αµM          2 vad 

 uksV & mijksDrkuqlkj lgh mRrj fy[kus ij 1$1$1$1$2=6vad izkIr gksaxsA 

      vFkok Or 

  ekuk fd nks dq.Mfy;kW P ,oa S dk LoizsjdRo L1 vkSj L2 gS 

   izFke dq.Myh P1 esa Qsjksa dh la[;k N1 rFkk bldksa yEckbZ l gS] bldk 

 vuqizLFk ifjPNsn A gS vr% blesa I /kkjk izokfgr gksus ij dq.Myh ls laca/k 

 pqEcdh; ¶yDl &  

  1φ =  pqEcdh; {ks= X   izHkkoh {ks=Qy 

     =    AXN
L

IN
1

10µ          ¼1 vad½ 

   1φ  =   
L

AIN 2
10µ           

 izFke dq.Myh dk LoizsjdRo L1  =  
I
21φ

=
Il

AIN

.

2
10µ   

     L1 =  
l

AN 2
10µ

 ................(1)     ¼1 vad½ 

 blh izdkj f}rh;d dq.Myh dk LoizsjdRo  

L2  =  
l

AN 2
20µ  ................(2)      ¼1 vad½ 

 bu dq.Mfy;ksa dk ;qXeu djus ls izkFkfed dq.Myh P1 esa /kkjk I izokfgr 

 djus ij f}rh;d dq.Myh S ls lEcU/k pqEcdh; ¶yDl  

    
l

IN
s

10µφ =    X    AN2            ¼1 vad½ 

 nksuksa dq.Mfy;ksa ds e/; vU;ksU; izsjdRo 

     
l

ANN

I
M s 210µφ ==     ................(3)     ¼1 vad½ 

 lHkh ¼1½ vkSj ¼2½ ls 

   
l

ANN

l

AN
X

l

AN
LL 210

2
20

2
10

21

µµµ ==     ................(4)      

lHkh ¼3½ vkSj ¼4½ ls & 
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   M = 21LL        ¼1 vad½ 

uksV & mijksDrkuqlkj {ks= dh rhozrk dk O;atd lgh fy[kus ij 1 vad ¶yDl dk lw= 

lgh fy[kus ij 1 vad] ¶yDl dk eku lgh fy[kus ij 1 vad] vU;ksU; izsjdRo dk eku 

lgh fy[kus ij 2 vad bl izdkj dqy 6 vad izkIr gksaxsA 

 

iz'u&16- 

 

 QPR ,d mRry i`"B gS ftlds ckW;h vksj gok rFkk nkbZ vksj µ  viorZukad 

 dk ek/;e gSA fcanq oLrq o dks eq[; v{k ij j[kk x;k gS] o ls pyus okyh 

 ,d fdj.k oØrk dsUnz ls lh/kh fudy tkrh gS rFkk vU; fdj.k OM fn'kk 

 esa vkifrr gksrh gS] fojy ek/;e ls l?ku ek/;e esa tkus ds dkj.k vfHkyEc 

 dh vksj eqM tkrh gS rFkk MI fn'kk esa tkrs gq, izfrfcEc fcanq I ij cukrh 

 gSA 

  OP = -u, PI = + V, PC =+ R 

  vkiru dks.k = ∠ OML = i 

  vkiorZu dks.k =  ∠ IMC = r 

 ekukfd ∠ MOC =α ,  ∠ MCP = θ ,  ∠ MIC = β  

  LuSy ds fu;ekuqlkj   
Sinr

Sini=µ      

 pwfd i vkSj r cgqr NksVs gSa vr% Sin i = i vkSj Sin r  = r 

r

i=µ  

    i =  µ r ................(1)          ¼2 vad½ 

   OMC esa   i = θα +   
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rFkk   IMC esa  θ  = r + β  

       r = θ  - β  

 lHkh ¼1½ esa eku j[kus ij & 

     θα +   =   )( βθµ −    ................(2)           ¼1 vad½ 

   dks.k =    pki 
          f=T;k 

  
PO

PM=α   ,   
PI

PM=β ,  
PC

PM=θ  

 lHkh ¼2½ esa eku j[kus ij & 

  






 −=+
PI

PM

PC

PM

PC

PM

PO

PM µ  








 −=+
PIPCPCPO

1111 µ  








 −=+−
vRRu

1111 µ   

  






 −=+−
vRRu

µµ11  

RRuv

11 −=− µµ  

Ruv

11 −=− µµ               ¼2 vad½ 

uksV & fdj.k vkjs[k lgh cuus ij 1 vad] i dk eku lgh Kkr djus ij 
2 vad] θα +  dk eku lgh Kkr djus ij 1 vad] lw= dk lgh 
fuxeu djus ij 2 vad] bl izdkj dqy N% vad izkIr gksaxsA  

 

vFkok vFkok vFkok vFkok Or    
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fizTe ds inkFkZ dk vioZrukad &fizTe ds inkFkZ dk vioZrukad &fizTe ds inkFkZ dk vioZrukad &fizTe ds inkFkZ dk vioZrukad &    

 

ABC ,d fizTe gS] ftlesa PQ vkifrr fdj.k gS rFkk RS fuxZr fdj.k gS] viorZd i`"B 

AB ij fdj.k vkifrr gksrh gS] r1 viorZu dks.k esa QR fn'kk esa viofrZr gksrh gS rFkk 

AC i`"B ij vkifrr gksdj RS fn'kk esa fuxZr gksrh gSA fcanq Q vkSj R ij vfHkyEc 

Øe'k% MT vkSj NT gS vkifrr fdj.k vkSj fuxZr fdj.k ,d nwljs dks fcanq O ij 

dkVrs gSa & 

   δ  =  ∠  OQR + ∠ ORQ 

       =  ∠  (i1-r1) +  ∠  (i2 - r2)       ¼1 vad½ 

 U;wure fopyu dh fLFkfr esa & 

  i1 = i2 = i  rFkk r1 = r2 = r 

  δ m =  ( i - r) + (i - r) 

  δ m – 2i - 2r  ................(1)         ¼1 vad½ 

 prqHkqZt AQTR  esa & 

    ∠ AQT + ∠ ART = 90 + 90 = 180 

      ∠ QAR +  ∠ QTR = 180 

        ∠ A + ∠ QTR = 180  ................(2)     

 ∆ QTR esa ∠ QTR + r1 + r2 = 180  ................(3)    

 lHkh ¼2½ vkSj ¼3½ ls           ¼1 vad½ 

   A + ∠ QTR =  ∠ QTR + r1 + r2  

        A= r1 + r2   

 U;wure fopyu dh fLFkfr esa A= 2r 
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      r = A / 2   ................(4)   ¼1 vad½ 

 lHkh ¼1½ esa eku j[kus ij & 

    δ m = 2i - A 

    2i = A + δ m  

i = 
2

mA δ+     ................(5) 

LuSy ds fu;ekuqlkj & 

   
Sinr

Sini=µ  

lHkh ¼4½ vkSj ¼5½ ls & 
   

2/
1

SinA

A
Sin mδ

µ

+

=       ¼1vad½ 

 
 
uksV & js[kkfp= lgh cukus ij 1 vad] δ dk eku lgh Kkr djus ij 1 

vad] mδ dk eku lgh Kkr djus ij 1] lehdj.k 3 lgh Kkr djus 
ij 1 vad] lehdj.k 4 lgh Kkr djus ij 1 vad] µ  dk lw= lgh 
fuxeu djus ij 1 vad] bl izdkj dqy N% vad izkIr gksaxsA  

 


