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               Ikzfrn”kZ iz”ui= 

   2023 

HkkSfrd foKku (lS)kfUrd) 
PHYSICS (Theory) 

Lke; % 3 ?k.Vs ]                                                                                            [ iw.kkZaad % 70 

                                                                                                         [ Max Marks : 70 
funsZ”k% i)  bl iz”ui= esa dqy 28 iz”u gSaA lHkh iz”u vfuok;Z gSa A 

ii) iz”u la[;k 1 esa 8 [k.M gSaA izR;sd [k.M cgqfodYih; iz”u gS ftlesa izR;sd iz”u ds mRrj 

esa pkj fodYi fn, x;s gSA lgh fodYi viuh mRRjkiqfLrdk esa fyf[k,A izR;sd [k.M esa iwNk 

x;k iz”u ,d vad dk gS A 

iii) iz”u la[;k 2 ls 7 rd izR;sd iz”u 1 vad dk gS A iz”u la[;k 8 ls 17 rd izR;sd iz”u 

2 vadkas dk gS A iz”u la[;k 18 ls 25 rd izR;sd iz”u 3 vad dk gS A iz”u la[;k 26 ls 28 

rd izR;sd iz”u 4 vadksa dk gS A 

iv) iz”u i= esa lexz esa dksbZ fodYi ugh gS rFkfi 2 vadksa okys 2 iz”uksa] 3 vadks okys rhu 

iz”uksa esa vkSj 4 vadkas okys lHkh iz”uksa esa vkUrfjd fodYi iznku fd;k x;k gS A ,sls iz”uksa esa 

dsoy ,d fodYi dk gh mRrj nhft,A 

v)  dSydqysVj ds mi;ksx dh vuqefr ugh gSA 

vi) tgka vko”;d gks vki fuEufyf[kr HkkSfrd fu;rkadksa dk mi;ksx dj ldrs gS & 

c=3x108 ms-1; h=6.6x10-34js; e=1.6x10-19C; µ0=4πx10-7TmA-1; oksYVt~eSu fu;rkad 
k=1.381x10-23Jk-;; vkokxknzks la[;k NA=6.02x1023mol-1; 1/4πε0= 9x109 Nm2C-2; 

U;wVªku dh lagfr mn=1.67x10-27 Kg; bysDVªku dh lagfr me=9.1x10-31 Kg;  
fjMcxZ fu;rkad R = 1.1 x 107 m-1 

Note: (i) There are in all 28 questions in this question paper. All questions are 
compulsory. 
(ii) There are 8 parts in Question  No 1. Each part is a Multiple Choice 
Question. Here four options are given in each question. Write the correct 
option in your answer book. The question asked in each section carries one 
mark 

 (iii) Question No 2 to 7 carry one mark each. Question No 8 to 17 carry two 
marks each. Question No 18 to 25 carry three marks each and Question No 
26 to 28 carry four marks each. 

 (iv) There is no overall choice in Question paper, however an internal 
choice has been provided in two questions of 2 marks, three questions of 3 

jksy ua-  
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marks and all questions of 4 marks each. You have to attempt only one of 
the given choices in such questions. 

 (v) Use of calculator is not permitted. 
 (vi)You may use following values of physical constants wherever necessary- 

 c=3x108 ms-1; h=6.6x10-34js; e=1.6x10-19C; µ0=4πx10-7TmA-1;  Boltzman 
Constat k=1.381x10-23Jk-1, Avagadro Number NA=6.02x1023 mol-1; 1/4πε0= 

9x109 Nm2C-2; Mass of neutron  mn=1.67x10-27 Kg;  Mass of electron me=9.1x10-31 

Kg; Rydberg Constant R = 1.1 x 107 m-1 
   

 

1. (i) nks vkosf”kr oLrqvksa dks tksM+us ij muds chp oS|qr /kkjk izokfgr ugha gksrh gS ;fn 

muds &           1 

On connecting two charged objects, electric current does not flow 
between them if their - 
 ¼a½ vkos”k leku gSa   

      Charges are same 
¼b½ /kkfjrk,¡ leku gSa  

      Capacities are same 
¼c½ foHko leku gSa   

      Potentials are same                  
¼d½ izfrjks/k leku gSa 

      Resistances are same  
  

(ii) èkkrqvksa dk fof'k"V çfrjksèk  ;k izfrjks/kdrk vfèkdrj çHkkfor gksrk gS&  1 

Specific resistance or resistivity of metals is mostly affected by- 

(a) rkieku ls 

 Temperature 

(b) nkc ls 

 Pressure 

(c) pqacdh; {ks= ls 

 Magnetic field 

(d) vk;ru ls 

 Volume 

 

(iii) xfreku vkos’k mRiUu djrs gSa&        1 
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 Moving charges produce, 
 ¼a½ dsoy oS|qr {ks=   

 Electric field only       

 ¼b½ dsoy pqEcdh; {ks=  

 Magnetic field only 

 ¼c½ oS|qr ,o pqEcdh; {ks= nksuksa   

 Both electric and magnetic fields 
 ¼d½ fo|qr rFkk pqEcdh; {ks= nksuksa ls dksbZ ugha 

 None from both electric and magnetic fields 
 

(iv) ysUt dk fu;e fdl HkkSfrd jkf”k ds laj{k.k ij vk/kkfjr gS \   1 

Lenz's law is based on the conservation of which physical quantity? 
¼aa½ vkos”k   

charge   

¼b½ ÅtkZ  

energy  
¼c½ pqEcdh; Q~yDl   

magnetic flux  
¼d½ nzO;eku  

Mass 
 

(v) fuEufyf[kr esa ls fdl fu;e dks eSDlosy us foLFkkiu èkkjk dks ykxw djds la'kksfèkr 

fd;k Fkk\            1 

Which of the following laws was modified by Maxwell by introducing 
the displacement current? 
(a) x‚l dk fu;e 
 Gauss’s law 
(b) ,fEi;j dk fu;e 
Ampere’s law 
(c) ck;ks&lkoVZ dk fu;e 
Biot-Savart’s law 
(d) buesa ls dksbZ ugha 
None of these 
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(vi) ok;q ds lkis{k dkap vkSj ty ds viorZukd Øe'k% 3@2 vkSj 4@3 gSaA dkp dk ty 

ds lkis{k viorZukd gS&a         1 

The refractive indices (R.I.) of glass and water with respect to air are 
3/2 and 4/3 respectively. The R.I. of glass w.r. to water is- 
(a) 8/9 
(b) 9/8 
(c) 7/6 
(d) 2 
 
(vii)  92U238  ukfHkd esa fdrus bysDVª‚u fufgr gSa\     1 

How many electrons are contained in 92U238 nucleus? 
(a) 92 
(b) 146 
(c) 238 
(d) 0 
 

(viii) P&Vkbi v)Zpkyd esa /kkjk dk pkyu gksrk gS&     1 

Current conduction in p-type semiconductor is: 
(a)  ijek.kq }kjk  

 by atoms 

(b) gksy ;k dksVj }kjk 

     by holes 
¼c½ bysDVª‚uks }kjk 

     by electrons 

a(d) çksV‚u }kjk 

     by protons. 
 

2. izR;korhZ /kkjk lzksr dk rkRdkfyd fo0 ok0 cy E = 300 sin 314 t }kjk fn;k tkrk 

gSA fo0ok0cy dk oxZ ek/; ewy eku D;k gS\      1 

The instantaneous emf of an ac source is given by E = 300 sin 314 t. 
What is the rms value of emf? 
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3. ;fn fLyVksa ds chp dh nwjh c<+k nh tk, rks ;ax ds ç;ksx esa O;frdj.k fÝatksa dh 

dks.kh; pkSMkÃ fdl çdkj ifjofrZr gksrh gS\      1 

How does the angular width of interference fringes change in Young’s 
experiment, if the distance between the slits is increased? 
 
4. ijkcSaxuh çdk'k nks çdk'k&laosnh inkFkksZa ij vkifrr gksrk gS ftuds dk;Z Qyu Φ1 

vkSj Φ2 (Φ1 > Φ2) gS A fdl fLFkfr es mRlftZr gksus okys izdk”k bysDVªkuks dh xfrt 

ÅtkZ vf/kd gksxh A          1 
Ultraviolet light is incident on two photosensitive materials having work 
function Φ1and Φ2 (Φ1 > Φ2). In which of the case will K.E. of emitted 
electrons be greater? 
 
5. mu nks ?kVukvksa dks crkb;s ftlls izdk”k dh d.k&izd`fr dh iqf’V gksrh gSA 1 

Mention two incidents which confirm the particle nature of light. 
 
6. jsfM;ks,fDVo fofdj.k ijek.kq ds fdl Hkkx ls fudyrs gSa \    1 

Which part of the atom emits radioactive radiations ? 
 

7. n-Vkbi v}Zpkyd esa cgqla[;d rFkk vYila[;d vkos”k okgdkas ds uke crkb;s \ 1 

Name the majority and minority charge carriers in n-type 
semiconductor? 
 
8. 9pF /kkfjrk okys rhu la/kkfj=ksa dks Js.kh dze esa tksM+k x;k gSA la;kstu dks 120 oksYV 

dh lIykbZ ls tksM+k x;k gS A la;kstu dh dqy /kkfjrk rFkk  izR;sd la/kkfj= ij vkos”k dh 

x.kuk dhft, A                2 

Three capacitors of capacitance 9pF each are connected in series. The 
combination is connected to a 120 V supply. Calculate the total 
capacitance of the combination and the charge on each capacitor.    
 
9. nks fcUnq vkos”k $9e ,oa $ e ,d nwljs ls 16 lseh dh nwjh Ikj fLFkr gSa A buds chp 

,d vkos”k  q dks dgkWa j[kk tk; fd og lUrqyu esa gks\      2 

Two point charges +9e and +e are located at a distance of 16 cm from 

each other. Where should a charge q be placed between them so that it is 

in equilibrium? 
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10. Hkaoj&/kkjk,W cuus dk D;k dkj.k gS\ bldk dksbZ ,d mi;ksx crkb,A  2 

What is the reason for the formation of eddy currents? State any one 
use of it. 
 
11. 500 Qsjksa okyh dq.Myh ftldk {ks=Qy 100 lseh2 gS] pqEcdh; {ks= ds yEcor~ j[kh 

gSA 0-1 lsd.M esa pqEcdh; {ks= 0-2 cscj@ehVj2 ls ?kVdj “kwU; gks tkrk gSA dq.Myh esa 

izsfjr fo|qr okgd cy dh x.kuk dhft,A       2 

A coil with 500 turns and  area of 100 cm2 is placed perpendicular to 
magnetic field. In 0.1 second the magnetic field decreases from 0.2 
weber/m2 to zero. Calculate the induced electromotive force in the coil. 
 

                                         vFkok  (OR) 
fdlh /kkjkokgh ifjukfydk ds Lo izsjdRo ds fy, lw= fuxfer dhft;s \  2 

Derive the formula for the self inductance of a current carrying 
solenoid? 
 
12. fo|qr pqEcdh; rjaxksa dh pkj fo”ks’krk,a fyf[k;s A     2 

Write four characteristics of electromagnetic waves. 
 
13. lEidZ esa j[ks nks irys ysUlksa dh l;qDr Qksdl nwjh ds fy, lw= izkIr dhft, A  

                                                                       2  

Derive the formula for the combined focal length of two thin lenses 
placed in contact. 
 
14. 50 lseh }kjd ds vfHkn`”;d ysUl okys nwjn”khZ dh  foHksnu lhek fdruh gskxh\ 

vfHkn`”;d ysUl ij vkifrr izdk”k dh rjaxnS/;Z λ =6000Å gS A   2 

 What will be the limit of resolution of a telescope with objective lens of 
50 cm aperture? The wavelength of light incident on the objective lens 
is λ =6000 Å. 
 
15. O;frdj.k ,oa foorZu esa vUrj fyf[k, A       2 

Write the difference between interference and diffraction. 
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                                            OR 
fdlh fizTe ds fy, vkiru dks.k rFkk fopyu dks.k ds chp xzkQ [khfp,A fizTe }kjk 

fdl o.kZ ds izdk”k dk U;wure fopyu gksrk gSA      2 

Draw a graph between angle of incidence and angle of deviation for a 
prism. Which color of light is deviated least by the prism? 
 
16. ,d jsfM;ks,fDVo inkFkZ 500 o’kZ esa ?kVdj viuh izkjfEHkd ek=k dk 1@16 xquk jg 

tkrk gS A jsfM;ks,fDVo inkFkZ dh v}Zvk;q +Kkr dhft,\    2 

A radioactive substance reduces to 1/16 times of its initial amount in 
500 years. Find the half-life of the radioactive substance? 
 
17. p-n laf/k Mk;ksM dks v)Zrjax fn’Vdkjh ds :Ik esa dSls iz;qDr fd;k tkrk gS\ ifjiFk 

vkjs[k dh lgk;rk ls bldh dk;Zfof/k le>kb, A     2 

How is a p-n junction diode used as a half wave rectifier? Explain its 

working with the help of  circuit diagram. 
 

18. oS|qrLFkSfrdh dk xkSl dk fu;e fyf[k;s rFkk bldh lgk;rk ls ,d leku :i ls 

vkosf”kr vuUr yEckbZ ds lh/ks rkj ds fudV oS|qr {ks= dh rhozrk ds fy;s O;atd izkIr 

dhft, \           3 

Write Gauss's law of electrostatics and with its help derive the 
expression for electric field intensity near a uniformly charged straight 
wire of infinite length? 

                                                           vFkok  (OR) 
la/kkfj= fdls dgrs gSa \ ,d lekUrj IysV la/kkfj= dks cSVjh ls vkosf”kr fd;k tkrk gSA 

cSVjh dk lEcU/k la/kkfj= ls foPNsfnr djus ds mijkUr IysVksa ds chp dh nwjh nksxquh dh 

tkrh gS A fuEu ij D;k izHkko iMs+xk& 

What is capacitor? A parallel plate capacitor is charged from a battery. 
After disconnecting the battery from the capacitor the distance 
between the plates is doubled.  What will be its effect on following- 
 

(i)    /kkfjrk ij          

On capacitance 

(ii) laxzfgr ÅtkZ ij  

on stored energy 
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                                      1$1$1 

19. fdlh pkyd esa bysDVªkWuksa ds viokg osx ls D;k rkRi;Z gS \ fdlh pkyd ds fy, 

viokg osx  rFkk oS|qr /kkjk ds chp lEcU/k LFkkfir dhft,A    3 

What is meant by drift velocity of electrons in a conductor? Establish 

relation between drift velocity and electric current for a conductor. 

20. ,d ifjiFk fp= dh lgk;rk ls fn[kkb;s fd py dq.Myh /kkjkekih dks nh xbZ dksfV 

ds vehVj esa dSls cnyk tk ldrk gSa \       3 

Show with the help of a circuit diagram how a moving coil 
galvanometer can be converted into an ammeter of the given range. 

                                                  vFkok  (OR) 
Hkw&pqEcdRo ds fofHkUu vo;o D;k gSa \ muds chp vkil esa lEcU/k dk lw= fyf[k,A 

            3 

What are the different components of magnetism of earth? Write the 
formula of relationship between them. 
 

21. 60 gV~Zt vko`fRr o 200 V ds izR;korhZ /kkjk Lkzksr ds Js.khØe esa  H dk izsjdRo 

rFkk 50 vkse dk izfrjks/k tksM+k tkrk gS ifjiFk esa izsj.k&izfr?kkr] izfrok/kk rFkk oksYVst o 

/kkjk ds chp dykUrj Kkr dhft,A       3 
An inductance of  1/π H and 50 ohm resistance are added in series to 
60 Hz, 200V alternating current source   . Find the inductive-reactance, 
impedance and phase difference between voltage and current in the 
circuit. 
 
22. gkbxsUl fl)kUr ds vk/kkj ij viorZu dks le>kb;s rFkk LuSy dk fu;e fuxfer 

dhft, \           3 

Explain refraction on the basis of Huygens' principle and derive Snell's 
law? 

                                                                vFkok  (OR) 
dkWp (n=1.5) ds f}mRry ysUl dh nksuksa odzrk f=T;k;s 30 lseh gSA ysUl dh ok;q esa 

Qksdl nwjh Kkr dhft, A tc bl ysal dks fdlh ikjn”khZ nzo esa Mqck;k tkrk gS rks 

mldh Qksdl nwjh 120 lseh gks tkrh gS A nzo dk viorZukad Kkr dhft, \ 3 
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A Biconvex lens of glass has both radius of curvature 30 cm  . Find the 
focal length of the lens in air. When this lens is immersed in a 
transparent liquid, its focal length becomes 120 cm. Find the refractive 
index of the liquid? 
 

23. izdk”k oS|qr izHkko lEcU/kh vkbUlVhu dh lehdj.k dh 

LFkkiuk dhft;sA bl lehdj.k ds vk/kkj ij izdk”k oS|qr izHkko ds fu;eksa dh O;k[;k 

dhft;sA           3 

Establish Einstein's equation  related to the 

photoelectric effect. Explain the laws of photoelectric effect on the 
basis of this equation. 
 
24. vYQk d.k dh izfr U;wfDyvkWu cU/ku ÅtkZ Kkr dhft,] tcfd okLrfod nzO;eku 

4.00389 amu gSA          3 

Find the per nucleon binding energy of alpha particle, while the actual 
mass is 4.00389 amu. 

[izksVku dh lagfr mp=1.00813 amu,  U;wVªku dh lagfr    mn=1.00893 amu,         

1 amu =931MeV] 

[mass of proton mp=1.00813 amu, mass of neutron mn=1.00893 amu, 1 

amu =931 MeV] 

 

25. tSuj Mk;ksM D;k gS\ bldk mi;ksx oksYVst fu;ked ds :Ik esa fdl izdkj fd;k 

tkrk g]S fp= lfgr le>kb;sA        3 

What is zener diode? Explain with a diagram how it is used as a voltage 
regulator. 
 
26. foHkoekih dh lajpuk rFkk dk;Zfof/k dk o.kZu dhft,A blds }kjk nks lsyksa ds fo|qr 

okgd cyksa dh rqyuk dSls dh tkrh gS \ ifjiFk vkjs[k cukdj le>kb,A  4 

Describe the construction and working of potentiometer. How is the 
electromotive force of two cells compared by this? Explain with the 
help of circuit diagram. 

                                                      vFkok  (OR) 
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fdjpkWQ ds fu;e D;k gaS] budh O;k[;k dhft, A budh lgk;rk ls OghVLVksu lsrw ds 

lUrqyu dh fLFkfr esa vko”;d izfrcU/k Kkr dhft,A      4 

What are Kirchhoff's laws, explain them.  With the help of it find out 
the necessary conditions in the balancing condition of Wheatstone 
bridge. 
 
27. (i) nks lekUrj /kkjkokgh pkydksa ds chp yxus okys cy ds fy, lw= LFkkfir dhft,A  

            2 

Establish the formula for the force acting between two parallel current 
carrying conductors. 
(ii) nks lekUrj rkjksa ds chp dh nwjh Kkr dhft,] tcfd mues aØe”k% 100 ,fEi;j o 20 

,fEi;j dh oS|qr /kkjk,a cgrh gS vkSj os ,d nwljs dks 0-08 U;wVu@ehVj ds cy ls 

izfrdf’kZr djrs gS rFkk /kkjkvksa dh fn”kk D;k gksxh \     2   

Find the distance between two parallel wires, while the electric 
currents of 100 ampere and 20 ampere flow in them respectively and 
they repel each other with a force of 0.08 Newton/meter and what will 
be the direction of the currents? 

                                                     vFkok  (OR) 
(i) ,d bySDVªkWu 104 oksYV ds  foHkkUrj ls Rofjr gksdj vius osx ds yEcor~ dk;Z dj 

jgs 0-04 VsLyk ds ,d leku pqEcdh; {ks= esa izos”k djrk gSA iz{ksI; iFk dh odzrk f=T;k 

Kkr dhft,A           3 

An electron accelerated by a potential difference of 104 V enters  into a 
uniform magnetic field of 0.04 Tesla acting perpendicular to its velocity. 
Find the radius of curvature of the projectile path. 
(ii) ,d yEcs lh/ks rkj esa fdruh /kkjk izokfgr djsa fd rkj ls 10 lseh0 dh nwjh ij 

1x104 
oscj@ehVj2 dk pqEcdh; {ks= mRiUUk gks tk;s A     1 

How much current should flow in a long straight wire so that at a 
distance of 10 cm from the wire, a magnetic field of 1 x 104 weber/m2 is 
generated. 
 

28. ,d la;qDr lw{en'khZ esa vfHkn`”;d rFkk usf=dk ds chp dh nwjh 12 lseh0 gSA 

vfHkn`”;d dh Qksdl nwjh 0-6 lseh0 rFkk usf=dk dh Qksdl nwjh 5 lseh0 gSA ;fn Li"V 

izfrfcEc usf=dk ds ckW;h vksj 25 lseh0 ij izkIr gksrk gS rks Kkr dhft;s& 
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In a compound microscope, the distance between the objective and the 
eyepiece is 12 cm. The focal length of the objective is 0.6 cm and the 
focal length of the eyepiece is 5 cm. If a clear image is obtained at 25 
cm on the left side of the eyepiece, then find-     

   
(a) oLrq dh izkjfEHkd fLFkfr        2 
    initial position of the object 
(b) lw{en'khZ dh vko/kZu {kerkA         2 

    Magnifying power of microscope.  

                                      vFkok  (OR) 
[kxksyh; nwjn'khZ dk fdj.k vkjs[k cukb;s rFkk bldh vko/kZu {kerk dk lw= LFkkfir 

dhft;s            4 

Draw a ray diagram of an astronomical telescope and establish the 
formula for its magnifying power. 
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