
 
 

S. S. Jain Subodh P. G. College, Jaipur (Autonomous) 

Assignment March 2026 

Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22) 

Paper I- Statistical & Thermodynamical Physics-II 

Maximum Marks : 20 
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                                                                                                

Unit I 

1. Explain the difference between the average speed and most probable speed of the molecules  

of a gas and prove that their ratio is 
2

√𝜋
 .        

xSl ds v.kqvksa dh vkSlr pky vkSj egÙke izlEHkko pky esa vUrj Li"V dhft, rFkk fl) dhft, fd budk  

vuqikr 
2

√𝜋
 gSA 

2. Define degree of freedom. Prove that for an ideal gas whose degree of freedom is f 

𝛾 =
𝐶𝑝

𝐶𝑣
= 1 +

2

𝑓
   

show that 𝛾 decreases as atomicity of gas increases.        

LokrU=; dksfV dh ifjHkk"kk fyf[k;sA fl) dhft;s fd 𝑓Lokra«;rk dksfV dh vkn’kZ xSl ds fy, 

 𝛾 =
𝐶𝑝

𝐶𝑣
= 1 +

2

𝑓
 gksrk gSAn'kkZb;s fd xSl fd ijek.kqdrk c<us ij 𝛾 dk eku ?kVrk gSA 

 

Unit II 

3. Explain the phenomena of thermal conductivity of a gas on the basis of Kinetic Theory of Gases.      
      xSlksa ds xfrt fl)kar ds vk/kkj ij Å"ek pkydrk dh ?kVuk dh O;k[;k dhft,A 

4.  On the basis of Kinetic Theory of Gases derive an expression for the diffusion coefficient in gas. 

Prove that it increases with temperature T as 𝑇
3

2⁄ .            
xSl ds v.kq xfr fl)kar ij vk/kkfjr xSl ds fy, folj.k xq.kkad dk O;atd O;qRiUu dhft,A fl) dhft, fd 

 ;g rki 𝑇 ds lkFk 𝑇
3

2⁄
 :i ls c<+rk gSA     

                        

Unit III 

5. Consider three cells in phase space for which 𝐸1 = 0, 𝐸2 = 2 𝐽𝑜𝑢𝑙𝑒, 𝐸3 = 4 𝐽𝑜𝑢𝑙𝑒  

and 𝑁1 = 6, 𝑁2 = 4, 𝑁3 = 3, 𝛿𝑁3 = −2. Then calculate 𝛿𝑁1 and 𝛿𝑁2 when 𝛿𝑁 = 0  

and 𝛿𝑈 = 0. Also calculate the initial and final probabilities.                            

,d dyk funsZ’kkadka’k esa rhu dksf"Bdk,sa gS ftlds laxr 𝐸1 = 0, 𝐸2 = 2 twy] 𝐸3 = 4 twy rFkk 

 𝑁1 = 6, 𝑁2 = 4, 𝑁3 = 3 o 𝛿𝑁3 = −2 gks rks 𝛿𝑁1 o 𝛿𝑁2 Kkr dhft, tc 𝛿𝑁 = 0 rFkk 

 𝛿𝑈 = 0 gks rFkk izkjafHkd o vfUre Å"ekxfrd izkf;drk Hkh Kkr dhft,A     

6. Obtain an expression for specific heat of a vibrating diatomic molecule and explain its 

 dependence on temperature.                
fdlh daik;eku f}ijek.kqd v.kq dh fof’k"V Å"ek ds fy, O;atd dh O;qRifr dhft,A rki ds lkFk bldh 

 fuHkZjrk dks le>kb;sA 

 

Unit IV 
7. Discuss the distinguishing feature of Maxwell – Boltzmann, Bose – Einstein and Fermi – Dirac 

statistics. Derive Fermi – Dirac Distribution Law.         

eSDlosy&cksYVteku] cksl&vkbUlVhu ,oa QehZ&fMjkd lkaf[;dh esa vUrj le>kb;sA QehZ&fMjkd forj.k fu;e 

        dh LFkkiuk dhft,A 

8. Derive Bose – Einstein Distribution Law and calculate the portion function.    

cksl & vkbUlVhu ds forj.k fu;e dh mRifÙk dhft, rFkk laforj.k Qyu dh x.kuk dhft,A  

 

 

 



 
 

S. S. Jain Subodh P. G. College, Jaipur (Autonomous) 

Assignment March 2026 

Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22) 

Paper II- Optics-II 

Maximum Marks : 20 
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                                                                                                

Unit I 

1.  Explain Fraunhofer diffraction at single slit. Derive conditions for Principal Maximum, secondary 

maxima and minima .Also plot Intensity distribution graph.                                     
        ,dy js[kkfNnz ls ÝkugkWQj foorZu dk o.kZu dhft;sA dsUnzh; mfPp"B] f}rh; mfPp"B ,oa fufEu"B dh 'krsZa izfrikfnr djrs     

gq,] rhozrk forj.k xzkQ Hkh cukb;sA 
 

2. Prove that only first order is possible if the width of a grating element is less than twice the 

wavelength of light.      

        ;fn xzsfVax vo;o dh pkSM+kbZ] izdk'k dh rjax nS/;Z ds nqxqus ls de gks rks fl) dhft;s fd flQZ izFke dksfV gh laHko gksxhA  

        
 

Unit II 

 

3. (a) Explain what is meant by resoling power of a diffraction grating. Show that the resolving power  

      is given by the product of the total number of ruling and the order of the spectrum.            
           foorZu xzsfVax dh foHksnu {kerk ls D;k rkRi;Z gS\ iznf'kZr dhft;s fd foHksnu {kerk] LisDVªe dh dksfV ,oa xzsfVax ij 

vafdr dqy js[kkvksa ds xq.kuQy ds cjkcj gksrh gSA  

        

(b) Calculate the grating element of a plane transmission grating which when used on a spectrometer 

with telescope and collimator of 0.01905m operative will just resolve the two D lines in the 

sodium spectrum in second order. Given 𝜆𝐷1 = 589𝑛𝑚,   𝜆𝐷2 = 589.6𝑛𝑚.     
lery ikjxeu xzsfVax] tc ,d LisDVªksehVhj ij VsfyLdksi ,oa 0-1905 m fNnz okys dksyhesVj ds lkFk iz;qDr gksrh gS 

rks lksfM;e LisDVªe esa nks D js[kkvksa dks f}rh; dksfV esa cl foHksfnr djrh gSA bldk xzsfVax vo;o Kkr dhft;sA  

fn;k x;k gS 𝜆𝐷1 = 589𝑛𝑚,   𝜆𝐷2 = 589.6𝑛𝑚        

             

     4.         Describe Fresnel diffraction produced  by circular aperture, for axial and non-axial points  

giving necessary principle.                                                                                                                                                                     
o`Ùkkdkj }kjd }kjk mRiUu Ýsuy foorZu dk v{kh; ,oa vuk{kh; fcUnqvksa ds fy,] vko';d fl)kUr lfgr o.kZu    

dhft;sA 
 

Unit III 

 

5. Describe construction and working of half shade polarimeter and biquartz polarimeter. Discuss 

 their comparative merits and demerits.                                                                                                   
v)Z&vkoj.k /kzqo.k ekih rFkk f}&DokVZZ~t /kzqo.k ekih dh jpuk ,oa dk;Z iz.kkyh dk o.kZu dhft;sA buds vkisf{kd xq.kksa  

rFkk nks"kksa dh foospuk dhft;sA 

6. Describing basic hypothesis of holographys discuss the basic theory of construction of hologram 

            and reconstruction of an image by hologram. Also give uses of holography.                                        
gksyksxzkQh dh ewy ladYiuk dh foospuk djrs gq,] gksyksxzke ds fuekZ.k vkSj izfrd̀fr ds iqu%&fuekZ.k ds fl)kUrksa dks o.kZu   

dhft,] ,oa gksyksxzkQh ds mi;ksxksa dh foospuk dhft;sA 

 

Unit IV 
 

7.   Define the Einstein's coefficients A and B. Prove that in thermal equilibrium 𝐴 =
8𝜋ℎ𝑣3

𝐶3  𝐵.  

      Under  which condition value of (A/B) will be minimum?          



 
 

vkbUlVhu ds A vkSj B xq.kkadksa dsk ifjHkkf"kr dhft;sA fl) dhft;s fd Å"eh; lkE;koLFkk esa 𝐴 =
8𝜋ℎ𝑣3

𝐶3
 𝐵,            

fdu voLFkkvksa esa (A/B) dk eku U;wu gksxk\  

 

8. Discuss construction and working of He-Ne laser. Write advantages and disadvantages of this laser.                  

                                                                        
ghfy;e&fuvkWu yslj dh cukoV ,oa dk;Zi.kkyh dh foospuk dhft;s ,oa bl yslj ds mi;ksfxrk ,oa lhekvksa ij   

izdk'k Mkfy;sA 

 

 

****** 
 



S. S. Jain Subodh P. G. College, Jaipur (Autonomous) 

Assignment March 2026 

Programme - B.Sc. (Pass Course) IV Sem (Session-2021-22) 

Paper III- Electronics and Solid State Devices-II 

 
Maximum Marks : 20  

 
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

 

UNIT – I 

1. Study transistor amplifier using h –parameters and determine current gain, input resistance, 

voltage gain, output resistance and power gain.       

 h – izkpyksa ds iz;ksx ls VªkaftLVj izo/Zkd dk fo’ys"k.k dhft, vkSj /kkjk ykHk] fuos’kh izfrjks/k] 

oksYVrk ykHk] fuXkZe izfrjks/k vkSj 'kfDr ykHk ds lw= O;qRiUu dhft,A 

 

2. Discuss fixation of h-parameters and stability factor for transistor.                                                           

VªkaftLVj ds h – izkpkyksa dk fu/kkZj.k LFkkf;Ro xq.kkad dk foospu dhft,A 

                                                                

UNIT – II 

3. Write advantages of negative feedback. How non-linear distortion is reduced by negative  

feed back. 

     ऋणात्मक पुनर्निवेश के लाभ र्लखिए। अरैखिक र्वरूपण को ऋणात्मक पुनर्निवेश द्वारा र्कस प्रकार कम 

र्कया जा  सकता है। 

4. Draw the circuit diagram of current feedback series input circuit and calculate voltage gain,  

input resistance and output resistance. 

     धारा पुनर्निवेश-शे्रणी र्नवेश के र्लए पररपथ र्ित्र बनाइए तथा वोल्टता लखि र्नवेशी प्रर्तरोध तथा र्नर्िम 

प्रर्तरोध ज्ञात कीर्जए। 

UNIT – III 

5. Give the characteristic properties of an ideal OP AMP. Draw circuit diagrams of inverting and 

non- inverting OP AMP amplifiers and explain their working. 

     एक आदशि OP AMP के र्वर्शष्ट रु्ण बताइए। इनवर्टिंर् और नॉन-इनवर्टिंर् संर्ियात्मक प्रवधिक के सर्कि ट 

आरेि  बनाइए और उनकी कायिप्रणाली समझाइए। 

6. What is oscillator? Explain the principle of an oscillator and Barkhausen Criterion. 

    दोर्लत्र से क्या तात्पयि है? बाकि हाउजन कसौटी और दोर्लत्र के र्सद्धान्त को समझाइए । 

                                                                 UNIT – IV 

7. Draw the circuit diagram and transfer characteristic of an N-system JFET in common source  

configuration. Explain this curve. 



     उभयर्नष्ठ स्रोत र्वन्यास में एक N-प्रणाली JFET का पररपथ आरेि तथा अन्तरण अर्भलाक्षर्णक िीरं्िये। इस 

वि को समझाइये। 

8. What is an AND gate? Write its truth table. Draw the circuit diagram of the AND gate using 

TTL logic and explain its functioning. 

     AND द्वार क्या है ? इसकी सत्यमान साररणी र्लखिये। TTL तार्कि क उपयोर् में लेते हुए AND द्वार का पररपथ 

आरेि िीरं्िये तथा इसकी कायिप्रणाली समझाइये। 
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Assignment March 2026 

Programme - B.Sc. (Pass Course) VI Sem (Session-2021-22) 

Paper I - Mathematical Physics & Special Theory of Relativity-II  
 

Maximum Marks : 20  

                                                                              
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                   
Unit – I 

                                                                     

1.  (a) Show the Lorentz transformation equation is equivalent to rotation in space time co-ordinate   

       system.                                                                                                  
   fl) dhft;s fd ykjs.Vt :ikUrj.k lehdj.k fnd~&dky funsZ'kkad rU= esa ?kw.kZu ds rqY; gSA 

       (b) Discuss the postulates of Special Theory of Relativity.                                                        
      vkisf{kdrk ds fof'k"V fl)kUr ds vfHkx`ghrksa dh foospuk dhft;sA  

 

2. (a)Define the following              
fuEu dh ifjHkk"kk ,oa O;k[;k dhft;s 

(i) Space like vector                    (ii) Time like Vector         (iii) World line 
     vkdk'kor~ lfn'k                     le;or~ lfn'k                txr~ js[kk 

(b) Explain the past, present and future in a space time diagram.           
fnd~&dky vkjs[k esa vrhr~] orZeku ,oa Hkfo"; dks le>kb;sA 

 

Unit – II 
 

3.  (a) Define Four-Force Vector and derive Minkowski equation of motion.                 
         prqfoZe&cy dks ifjHkkf"kr dhft;s rFkk feUdksOgLdh dk xfr dk lehdj.k LFkkfir dhft;sA 

(b) Prove the orthogonality of four force and four velocity.                                                        
prqfoZecy o prqfoZe osx dh ykfEcdrk dks fl) dhft;sA 

 

4. Define Four Frequency Vector and hence derive the relation for longitudinal and transverse 

Doppler's effects.                                                                                                                            
prqfoZe vkof̀r lfn'k dh O;k[;k dhft;sA bldh lgk;rk ls vkis{kdh; vuqizLFk ,oa vuqnS/;Z MkIyj izHkko ds          

laca/k izkIr dhft;sA 

Unit – III 
 

5. Prove that    (i) 𝑥2 + 𝑦2 + 𝑧2 − 𝑐2𝑡2     

  (ii)  𝑑𝑥𝑑𝑦𝑑𝑧𝑑𝑡 
remains invariant under Lorentz Transformation.                            
fl) dhft;s                 

  (i) 𝑥2 + 𝑦2 + 𝑧2 − 𝑐2𝑡2     

  (ii)  𝑑𝑥𝑑𝑦𝑑𝑧𝑑𝑡   ykjs.V~r :ikUrj.k esa fu'pj jgrs gSA 

    

6.       Obtain transformation relation for energy and momentum of two colliding particles between  

           laboratory and center of mass frames of reference and prove that it is very difficult to have a  

           particle of very high energy in center of mass frame.                                                                 
            nks d.kksa dh VDdj ds fy;s] iz;ksx'kkyk ,oa nzO;eku dsUnz funsZ'k rU=ksa ds chp ÅtkZ ,oa loasx :ikUrj lEcU/k izkIr    

        dhft, rFkk fl) dhft;s fd nzO;eku dsUnz funsZ'k&rU= esas d.k dh xfr mPp ÅtkZ izkIr djuk dfBu dk;Z gSA 

 

Unit – IV 
 

7. (a)What is meant by  Threshold Reaction Energy? Explain. Obtain an expression for it.                   



 
 

nsgyh&ÅtkZ dks le>kb;sA bldk O;atd mRiUu dhft;sA 

(b)Prove that a photon cannot give rise to an electron positron pair in free space in the absence 

 of an additional external field.            
fl) dhft;s fd ,d vfrfjDr cká {ks= dh vuqifLFkfr esa ,d QksVksu eqDr vkdk'k esa bysDVªku&ikWftVªku ;qXe dk         

mRiknu ugha dj ldrk gSA 

 

8. (a) Derive electromagnetic field transformation by denoting Maxwell's equations in covariant form.  
       eSDlosy lehdj.kksa dks lgifjorZ :i esa O;Dr djrs gq;s fo?kqr&pqEcdh; {ks=ksa ds :ikUrj.k O;qRiUu dhft;sA 

(b) Prove that 𝐶2𝐵2 − 𝐸2 is invariant under Lorentz transformation equation.          

fl+) dhft;s 𝐶2𝐵2 − 𝐸2 yksjs.V~t :ikUrj.k lehdj.k ds vUrxZr~ fu'pj gksrk gSA  
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Programme - B.Sc. (Pass Course) VI Sem (Session-2021-22) 

Paper II - Quantum Mechanics-II 

Maximum Marks : 20  

                                                                              
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                   
Unit – I 

 

1.   Define Potential Step. Write Schrodinger Wave Equation for the same and solve it for  

    𝐸 > 𝑉0. Find reflection and transmission coefficients.                                           

  foHko lksiku dh ifjHkkf"kr dhft,A JksfaMatj rjax lehdj.k fy[kdj bldk gy  𝐸 > 𝑉0 ds fy, Kkr  

  dhft, RkFkk ijkorZu o ikjxeu xq.kkad Kkr dhft,A 

  

2. A square well potential is defined as:-                 
         ,d foHko dwi fuEu izdkj ls ikfjHkkf"kr gS 

 𝑉(𝑥) = 0 when 𝑥 < 0  

 𝑉(𝑥) = −𝑉0 when  𝑂 < 𝑥 < 𝑎  

 𝑉(𝑥) = 0 when 𝑥 > 𝑎  

              Write Schrodinger Wave Equations in different regions and find reflection and transmission    

coefficients. Find the condition when reflection and transmission coefficients are maximum 

and minimum.                                                                      
         fofHkUu {ks=ksa esa JksafMtj rjax lehdj.k fyf[k;s rFkk ijkorZu ,o¡ ikjxeu xq.kkadksa dks Kkr dhft,A mu 'krkZsa dks Kkr           

dhft, rc ijkorZu o ikjxeu xq.kkad vf/kdre ,o¡ U;wure gksA 

  

Unit - II 

 

3.    A particle is confined into an one dimensional infinite potential well, solving Schrodinger  

         equation prove that:-                                                                                                   

     (i) Wave functions are either even or odd 

         (ii) Energy eigen values are discrete. 
        ,d d.k ,d fofe; vuUr fofHko dwi esa ifjc) gS] JksfMatj lehdj.k dks gy djrs gq, fl) dhft, fd  

   ¼1½ rajx Qyu ;k r¨ le ;k fo"ke gksrs gSaA 

      ¼2½ ÅtkZ vkbxsu eku fofoDr gksrs gSaA 

 

4.      Find the probability of a simple harmonic oscillator in ground state under classical limit.             
ewy voLFkk esa ljy vkorhZ nksfy= ds fpj&lEEkr lhekvksa esa ik;s tkus dh izkf;drk ds eku dh x.kuk djksA 

 

Unit - III 
 

5.     What is Spin Orbit Coupling and fine structure of spectral lines? What is the effect of 

                spin-orbit coupling on the S- energy level and p-energy levels? Explain.                          

           izpØ.k&d{kk ;qXeu rFkk LisDVªeh js[kkvksa dh lw{e lajpuk ls D;k rkRi;Z gS\ izpØ.k&d{k ;qXeu ls S- ÅtkZ Lrj     

rFkk P& ÅtkZ Lrj ij D;k izHkko iM+rk gS\ le>kb;sA  
    

 

6.    Solve the Schrodinger equation for finding the energy eigen values and energy functions 

         of a rigid rotator. Show that the energy eigen values are independent of quantum number  

         m  and they are (2l+1)   degenerate.                                                                        
     JksfMatj lehdj.k dks gy djrs gq, n`<+ ?kq.khZ dh ÅtkZ vkbxsu eku rFkk vkbxsu Qyu dk vkdyu dhft,A  

      fl) dhft, fd ÅtkZ vkbxsu eku DokVUe la[;k m ij fuHkZj ugha djrs rFkk mudh viHkz"Vrk ¼2l+1½ gSA 



 
 

 

 

  Unit - IV 
 

8. (a) Explain the P,Q and R branches of the vibrational spectra of molecules.       
          v.kqvksa ds dkEifud LisDVªe esa P, Q rFkk R 'kk[kkvksa d¨ le>kb;sA                                    

b) What will be the value of force constant for 𝐻1𝐶𝑙35 molecule if its vibrational frequency 

                 is  9 × 1013𝐻𝑧 ? Also calculate zero point energy.                                                            

 𝐻1𝐶𝑙35
  ds v.kq ds fy, cy fu;rkad dk eku D;k gksxk ;fn blds fy, dEiu vkòfr dk eku 

  9 × 1013𝐻𝑧  gS+\'kwU; fcqnq ÅtkZ dk eku Hkh Kkr dhft,A 

 

 

***** 
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Paper III- Nuclear Physics  
Maximum Marks : 20                                                                               

Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                   
Unit – I 

                      
1. Prove that the impact parameter is given as: 
    fl) dhft, fd la?kê izkpy fuEu lw= ls fn;k tkrk gS% 

            

𝑏 =
2𝑧𝑒2

4𝜋ℰ0𝑚𝑣2
cot (

𝜙

2
) 

 

2. (a)  Calculate average kinetic energy of nucleons present in the nucleus of 𝐶𝑢64. 

         (𝑅0 = 1.3 Fermi)    

𝐶𝑢64
 ukfHkd esa mifLFkr U;wfDyvkuksa dh vkSlr xfrt ÅtkZ dh x.kuk dhft,sA ¼ 𝑅0 = 1.3 QehZ½ 

 

      (b)  Explain parity and parity conservation.       
       

lerk rFkk lerk laj{k.k dh O;k[;k dhft,A  

Unit – II 
 

3. a) Derive an expression for fission energy condition of symmetric spontaneous fission.               
  lefer Lor% fo[k.Mu dh 'krZ ds fy, ,d O;atd O;qRiUu dhft,sA   

 

b) Explain Nuclear Fission on the basis of Liquid Drop Model.                     
      nzo cwan ekMy ds vk/kkj ij ukfHkdh; fo[k.Mu dh O;k[;k dhft,A 

 

4. (a)Explain the role of moderator, control rods, and coolant in nuclear reactors.    
       ukfHkdh; fj;sDVjksa esa eand] fu;a=d NM+ksa rFkk 'khryd ds dkeksa dh foospuk dhft,A 

 

      (b) If one atom of 𝑈235 gives 200 MeV energy in their fission, then how much number of  

            fissions are required for 550 Watt power per hour?      

   ;fn 𝑈235 ijek.kq ds fo[k.Mu esa 200 MeV ÅtkZ feyrh gS rks 550 okWV ’kfDr izfr ?kaVs mRiUu djus ds 

       fy,s fdrus fo[k.Mu dh vko’;drk gksxh\ 

Unit – III 
      

5. a) Determine the unknown particle X in the following reactions: 

               fuEu vfHkfØ;kvksa esa vKkr d.k 𝑋 dk irk yxkvks% 

         

(i) 𝑘− + 𝑝 → 𝑘+ + 𝑋 

(ii) 𝜋− + 𝑝 → 𝑘° + 𝑋 

(iii) 𝑝 + 𝑝 → 𝜋+ + 𝑛 + ⋀° + 𝑋 
 

 b) Discuss fundamental interactions in detail.                                                         
      foLrkj ls ewyHkwr vU;ksU; fØ;kvksa dh foospuk dhft,sA 

6. a)Write a short note on Quark structure of Baryons.                                                                  
csfj;kWu dh DokdZ lajpuk ij fVIi.kh fyf[k,sA 

 

          b) Examine the following reactions using conservation laws:                                    
         laj{k.k ds fu;eksa dk mi;ksx djrs gq,s fuEu vfHkfØ;kvksa dh O;k[;k dhft,s% 

(i) 𝜋+ + 𝑛 → ⋀° + 𝑘+   

(ii) ⋀° → ∑+ +  ⋀−  



 
 

(iii) 𝜋− + 𝑝 → 𝜋° + ⋀°   

(iv) 𝜋+ + 𝑛 → 𝜋− + 𝑝             
(v) 𝜋− + 𝑝 → ⋀° + 𝑘°      

(vi) 𝑘− → 𝜋− + 𝜋°    

Unit – IV 

  

7. Explain dead time and recovery time in Geiger – Muller counter. What is the work of  

        quenching agent in this counter?                           
         xkbXkj eqyj xf.k= esa foJkfUrdky rFkk iqujkfIr dky dh O;k[;k dhft,sA bl xf.k= esa 'keudkjd dk D;k          

dk;Z gSa\ 

 

   

8.  Explain principle and working of proton Synchrotron and find out expression for rotational 

frequency of proton.                             
       izksVkWu flUØksVªkWu dk fl)kUr rFkk dk;Zfof/k dh O;k[;k dhft,ss rFkk izksVkWu dh ?kw.kZu vkof̀Ùk dk O;atd izkIr      

dhft,A 

 

 

 

 

***** 
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Paper I- Thermodynamical & Statistical  Physics-II 

Maximum Marks : 20 
Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                                                                                                

Unit I 

1. Explain the difference between the average speed and most probable speed of the molecules  

of a gas and prove that their ratio is 
2

√𝜋
 .        

xSl ds v.kqvksa dh vkSlr pky vkSj egÙke izlEHkko pky esa vUrj Li"V dhft, rFkk fl) dhft, fd budk  

vuqikr 
2

√𝜋
 gSA 

2. Define degree of freedom. Prove that for an ideal gas whose degree of freedom is f 

𝛾 =
𝐶𝑝

𝐶𝑣
= 1 +

2

𝑓
   

show that 𝛾 decreases as atomicity of gas increases.        

LokrU=; dksfV dh ifjHkk"kk fyf[k;sA fl) dhft;s fd 𝑓Lokra«;rk dksfV dh vkn’kZ xSl ds fy, 

 𝛾 =
𝐶𝑝

𝐶𝑣
= 1 +

2

𝑓
 gksrk gSAn'kkZb;s fd xSl fd ijek.kqdrk c<us ij 𝛾 dk eku ?kVrk gSA 

 

Unit II 

3. Explain the phenomena of thermal conductivity of a gas on the basis of Kinetic Theory of Gases.      
      xSlksa ds xfrt fl)kar ds vk/kkj ij Å"ek pkydrk dh ?kVuk dh O;k[;k dhft,A 

4.  On the basis of Kinetic Theory of Gases derive an expression for the diffusion coefficient in gas. 

Prove that it increases with temperature T as 𝑇
3

2⁄ .            
xSl ds v.kq xfr fl)kar ij vk/kkfjr xSl ds fy, folj.k xq.kkad dk O;atd O;qRiUu dhft,A fl) dhft, fd 

 ;g rki 𝑇 ds lkFk 𝑇
3

2⁄
 :i ls c<+rk gSA     

                        

Unit III 

5. Consider three cells in phase space for which 𝐸1 = 0, 𝐸2 = 2 𝐽𝑜𝑢𝑙𝑒, 𝐸3 = 4 𝐽𝑜𝑢𝑙𝑒  

and 𝑁1 = 6, 𝑁2 = 4, 𝑁3 = 3, 𝛿𝑁3 = −2. Then calculate 𝛿𝑁1 and 𝛿𝑁2 when 𝛿𝑁 = 0  

and 𝛿𝑈 = 0. Also calculate the initial and final probabilities.                            

,d dyk funsZ’kkadka’k esa rhu dksf"Bdk,sa gS ftlds laxr 𝐸1 = 0, 𝐸2 = 2 twy] 𝐸3 = 4 twy rFkk 

 𝑁1 = 6, 𝑁2 = 4, 𝑁3 = 3 o 𝛿𝑁3 = −2 gks rks 𝛿𝑁1 o 𝛿𝑁2 Kkr dhft, tc 𝛿𝑁 = 0 rFkk 

 𝛿𝑈 = 0 gks rFkk izkjafHkd o vfUre Å"ekxfrd izkf;drk Hkh Kkr dhft,A     

6. Obtain an expression for specific heat of a vibrating diatomic molecule and explain its 

 dependence on temperature.                
fdlh daik;eku f}ijek.kqd v.kq dh fof’k"V Å"ek ds fy, O;atd dh O;qRifr dhft,A rki ds lkFk bldh 

 fuHkZjrk dks le>kb;sA 

 

Unit IV 
7. Discuss the distinguishing feature of Maxwell – Boltzmann, Bose – Einstein and Fermi – Dirac 

statistics. Derive Fermi – Dirac Distribution Law.         

eSDlosy&cksYVteku] cksl&vkbUlVhu ,oa QehZ&fMjkd lkaf[;dh esa vUrj le>kb;sA QehZ&fMjkd forj.k fu;e 

        dh LFkkiuk dhft,A 

8. Derive Bose – Einstein Distribution Law and calculate the portion function.    

cksl & vkbUlVhu ds forj.k fu;e dh mRifÙk dhft, rFkk laforj.k Qyu dh x.kuk dhft,A  
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Paper II- Mathematical Physics & Special Theory of Relativity – II  

 

Maximum Marks : 20  
  

Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

 

UNIT-I 

1. Write components of four-momentum 𝑃⃗ 𝑢 and show that-                  

     prqfoZe laosx 𝑃⃗ 𝑢 ds ?kVdksa dks fyf[k, rFkk iznf’kZr dhft;s fd& 

(i) ∑𝑃𝑢
2 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

(ii) 𝐸2 = 𝑝2𝑐2 + 𝑚0
2𝑐4  

 

𝟐. Define components of four-frequency and write their transformation equations between 𝑆 and  

  𝑆′frames.                            

 prqfoZe&vko`fÙk ds ?kVdksa dks ifjHkkf"kr dhft;s rFkk buds fy;s 𝑆 rFkk 𝑆′
 Ýseksa ds chp :ikUrj.k lehdj.k fyf[k;sA 

UNIT-II 

3. For the inelastic collision between two particles moving with relative velocity obtain the  

expressions for momentum and energy in C-reference frame after the collision.     

   vkis{kh; osx ls xfr’khy nks d.kksa ds chp vizR;kLFk VDdj ds fy;s C-funsZ’k ra= esa VDdj ds i'pkr d.kksa ds laosx ,oa  

   ÅtkZ Kkr dhft;Sa 

 

4. What is Compton Effect? Using concept of energy momentum four vector deduce the expressions  

     for  compton shift of wave length and direction of recoil electron.                                         

  dkEiVu izHkko D;k gS\ ÅtkZ&laosx prqfoZe lfn’k ladyIuk dk mi;ksx djds dkEiVu rjaxnS/;Z foLFkkiu rFkk izfrf{kIr  

 bysDVªkWu dh fn’kk ds O;atd izkIr dhft;sA 

  UNIT-III 

   

5.  Write Maxwell’s equations in tensor form.                        

        eSDlosy lehdj.kksa dks izfn’k :i esa izkIr dhft;sA 

6. Using electromagnetic field tensor obtain the Lorentz transformation of components of magnetic  

field.                                               

fo|qr pqEcdh; {ks= izfn’k dk mi;ksx djds pqEcdh; {ks= ds ?kVdksa ds fy;s ykWjsat :ikUrj.k lehdj.k Kkr dhft;sA 

UNIT-IV 

7. Two earthed conducting plates are placed parallel to 𝑥𝑧 −plane and passing through the points 

 𝑦 = 0 and 𝑦 = 𝑎. A line charge parallel to 𝑧-axis is situated between the plates at point (0, 𝑑). Write 

 the two dimensional Laplace’s equation and then obtain expression for the electric potential between 



 the plates.                                                                      

nks lekarj Hkw&laifdZr pkyd ifV~Vdk;sa 𝑥𝑧 ry ds lekarj 𝑦 = 0 rFkk 𝑦 = 𝑎 ij j[kh gSA nksuksa IysVksa ds chp 

,d js[kh; vkos’k tks fd 𝑧&v{k ds vuqfn’k ,d fcUnq (0, 𝑑) ij fLFkr gSA f}foeh; ykWIykl lehdj.k fyf[k, rFkk IysVksa  

ds e/; fo|qr foHko ds fy, O;atd izkIr dhft;sA 

 

8. A thin rectangular plate is placed in 𝑥 − 𝑦 −plane. The edges of the plates at points 𝑥 = 0, 𝑥 = 𝑎, 

     𝑦 = 0  and 𝑦 = 𝑏 are maintained at zero temperature. If initial temperature of the plate at any 

    point (𝑥, 𝑦) is  𝜃0(𝑥, 𝑦) then obtain expression for temperature distribution. 

   ,d iryh vk;rkdkj IysV 𝑥 − 𝑦 ry esa j[kh gSA IysV ds fdukjs 𝑥 = 0, 𝑥 = 𝑎, 𝑦 = 0 vkSj 𝑦 = 𝑏  'kqU; rkieku ij 

  fLFkj j[ks x;s gSa ;fn IysV ds fdlh fcUnq (𝑥, 𝑦) ij izkjafHkd rki 𝜃0(𝑥, 𝑦) gS rks rki forj.k ds fy;s O;atd izkIr 

  dhft;sA 

***** 
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Paper III - Electronics and Solid State Devices-II 

 
Maximum Marks : 20  

Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

 

UNIT – I 

1. Draw the circuit of Colpitts Oscillator and explain its working. Deduce the condition for  

sustained oscillations.         

       

dkWfYiV nksfy= dk ifjiFk fp= cukrs gq, bldh dk;Ziz.kkyh le>kb, rFkk nksyuksa dks 

iksf"kr j[kus ds fy, vko’;d izfrcU/k Kkr dhft,A 

 2.  Deduce the circuit requirement for self  excited oscillations.     

 Lor% mÙksftr nksyuksa ds fy, ifjiFkh; vko’;drk dh x.kuk dhft,A 

                                               

                                                                   UNIT – II 

  3. Write advantages of negative feedback. How non-linear distortion is reduced by negative  

feed back. 

     ऋणात्मक पुनर्निवेश के लाभ र्लखिए। अरैखिक र्वरूपण को ऋणात्मक पुनर्निवेश द्वारा र्कस प्रकार कम 

र्कया जा  सकता है। 

  4. Draw the circuit diagram of current feedback series input circuit and calculate voltage gain,  

input resistance and output resistance. 

     धारा पुनर्निवेश-शे्रणी र्नवेश के र्लए पररपथ र्ित्र बनाइए तथा वोल्टता लखि र्नवेशी प्रर्तरोध तथा र्नर्िम 

प्रर्तरोध ज्ञात कीर्जए। 

UNIT – III 

5. Give the characteristic properties of an ideal OP AMP. Draw circuit diagrams of inverting and 

non- inverting OP AMP amplifiers and explain their working. 

     एक आदशि OP AMP के र्वर्शष्ट रु्ण बताइए। इनवर्टिंर् और नॉन-इनवर्टिंर् संर्ियात्मक प्रवधिक के सर्कि ट 

आरेि  बनाइए और उनकी कायिप्रणाली समझाइए। 

6.  Explain differential amplifier and find out common mode rejection ratio.                                       
    

   vody izo/kZd को समझाइये  vkSj mHkfu"B fo/kk izfrdkjd vuqikr Kkr dhft,A 
 

                                                                 UNIT – IV 

7. Draw the circuit diagram and transfer characteristic of an N-system JFET in common source  

configuration. Explain this curve. 



     उभयर्नष्ठ स्रोत र्वन्यास में एक N-प्रणाली JFET का पररपथ आरेि तथा अन्तरण अर्भलाक्षर्णक िीरं्िये। इस 

वि को समझाइये। 

8. What is an AND gate? Write its truth table. Draw the circuit diagram of the AND gate using 

TTL logic and explain its functioning. 

     AND द्वार क्या है ? इसकी सत्यमान साररणी र्लखिये। TTL तार्कि क उपयोर् में लेते हुए AND द्वार का पररपथ 

आरेि िीरं्िये तथा इसकी कायिप्रणाली समझाइये। 
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Paper I - Quantum Mechanics-II 

          Maximum Marks : 20                                                                               
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          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                          

Unit – I 

 

1.   Define Potential Step. Write Schrodinger Wave Equation for the same and solve it for  

    𝐸 > 𝑉0. Find reflection and transmission coefficients.                                           

  foHko lksiku dh ifjHkkf"kr dhft,A JksfaMatj rjax lehdj.k fy[kdj bldk gy  𝐸 > 𝑉0 ds fy, Kkr  

  dhft, RkFkk ijkorZu o ikjxeu xq.kkad Kkr dhft,A 

  

2. A square well potential is defined as:-                 
         ,d foHko dwi fuEu izdkj ls ikfjHkkf"kr gS 

 𝑉(𝑥) = 0 when 𝑥 < 0  

 𝑉(𝑥) = −𝑉0 when  𝑂 < 𝑥 < 𝑎  

 𝑉(𝑥) = 0 when 𝑥 > 𝑎  

              Write Schrodinger Wave Equations in different regions and find reflection and transmission    

coefficients. Find the condition when reflection and transmission coefficients are maximum 

and minimum.                                                                      
         fofHkUu {ks=ksa esa JksafMtj rjax lehdj.k fyf[k;s rFkk ijkorZu ,o¡ ikjxeu xq.kkadksa dks Kkr dhft,A mu 'krkZsa dks Kkr           

dhft, rc ijkorZu o ikjxeu xq.kkad vf/kdre ,o¡ U;wure gksA 

  

Unit - II 

 

3.    A particle is confined into an one dimensional infinite potential well, solving Schrodinger  

         equation prove that:-                                                                                                   

     (i) Wave functions are either even or odd 

         (ii) Energy eigen values are discrete. 
        ,d d.k ,d fofe; vuUr fofHko dwi esa ifjc) gS] JksfMatj lehdj.k dks gy djrs gq, fl) dhft, fd  

   ¼1½ rajx Qyu ;k r¨ le ;k fo"ke gksrs gSaA 

      ¼2½ ÅtkZ vkbxsu eku fofoDr gksrs gSaA 

 

4.      Find the probability of a simple harmonic oscillator in ground state under classical limit.             
ewy voLFkk esa ljy vkorhZ nksfy= ds fpj&lEEkr lhekvksa esa ik;s tkus dh izkf;drk ds eku dh x.kuk djksA 

 

Unit - III 
 

5.     What is Spin Orbit Coupling and fine structure of spectral lines? What is the effect of 

                spin-orbit coupling on the S- energy level and p-energy levels? Explain.                          

           izpØ.k&d{kk ;qXeu rFkk LisDVªeh js[kkvksa dh lw{e lajpuk ls D;k rkRi;Z gS\ izpØ.k&d{k ;qXeu ls S- ÅtkZ Lrj     

rFkk P& ÅtkZ Lrj ij D;k izHkko iM+rk gS\ le>kb;sA  

    

 

6.    Solve the Schrodinger equation for finding the energy eigen values and energy functions 

         of a rigid rotator. Show that the energy eigen values are independent of quantum number  

         m  and they are (2l+1)   degenerate.                                                                        
     JksfMatj lehdj.k dks gy djrs gq, n`<+ ?kq.khZ dh ÅtkZ vkbxsu eku rFkk vkbxsu Qyu dk vkdyu dhft,A  

      fl) dhft, fd ÅtkZ vkbxsu eku DokVUe la[;k m ij fuHkZj ugha djrs rFkk mudh viHkz"Vrk ¼2l+1½ gSA 
 

 



 
 

  Unit - IV 
 

8. (a) Explain the P,Q and R branches of the vibrational spectra of molecules.       
          v.kqvksa ds dkEifud LisDVªe esa P, Q rFkk R 'kk[kkvksa d¨ le>kb;sA                                    

b) What will be the value of force constant for 𝐻1𝐶𝑙35 molecule if its vibrational frequency 

                 is  9 × 1013𝐻𝑧 ? Also calculate zero point energy.                                                            

 𝐻1𝐶𝑙35
  ds v.kq ds fy, cy fu;rkad dk eku D;k gksxk ;fn blds fy, dEiu vkòfr dk eku 

  9 × 1013𝐻𝑧  gS+\'kwU; fcqnq ÅtkZ dk eku Hkh Kkr dhft,A 

 

 

***** 
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Paper II- Nuclear Physics  
Maximum Marks : 20                                                                               

Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                   
Unit – I 

                      
1. Prove that the impact parameter is given as: 
    fl) dhft, fd la?kê izkpy fuEu lw= ls fn;k tkrk gS% 

            

𝑏 =
2𝑧𝑒2

4𝜋ℰ0𝑚𝑣2
cot (

𝜙

2
) 

 

2. (a)  Calculate average kinetic energy of nucleons present in the nucleus of 𝐶𝑢64. 

         (𝑅0 = 1.3 Fermi)    

𝐶𝑢64
 ukfHkd esa mifLFkr U;wfDyvkuksa dh vkSlr xfrt ÅtkZ dh x.kuk dhft,sA ¼ 𝑅0 = 1.3 QehZ½ 

 

      (b)  Explain parity and parity conservation.        

lerk rFkk lerk laj{k.k dh O;k[;k dhft,A  
 

Unit – II 
 

3. a) Derive an expression for fission energy condition of symmetric spontaneous fission.               
  lefer Lor% fo[k.Mu dh 'krZ ds fy, ,d O;atd O;qRiUu dhft,sA   

 

b) Explain Nuclear Fission on the basis of Liquid Drop Model.                     
      nzo cwan ekMy ds vk/kkj ij ukfHkdh; fo[k.Mu dh O;k[;k dhft,A 

 

4. (a)Explain the role of moderator, control rods, and coolant in nuclear reactors.    
       ukfHkdh; fj;sDVjksa esa eand] fu;a=d NM+ksa rFkk 'khryd ds dkeksa dh foospuk dhft,A 

 

      (b) If one atom of 𝑈235 gives 200 MeV energy in their fission, then how much number of  

            fissions are required for 550 Watt power per hour?      

   ;fn 𝑈235 ijek.kq ds fo[k.Mu esa 200 MeV ÅtkZ feyrh gS rks 550 okWV ’kfDr izfr ?kaVs mRiUu djus ds 

       fy,s fdrus fo[k.Mu dh vko’;drk gksxh\ 

Unit – III 
      

5. a) Determine the unknown particle X in the following reactions: 

               fuEu vfHkfØ;kvksa esa vKkr d.k 𝑋 dk irk yxkvks% 

         

(i) 𝑘− + 𝑝 → 𝑘+ + 𝑋 

(ii) 𝜋− + 𝑝 → 𝑘° + 𝑋 

(iii) 𝑝 + 𝑝 → 𝜋+ + 𝑛 + ⋀° + 𝑋 
 

 b) Discuss fundamental interactions in detail.                                                         
      foLrkj ls ewyHkwr vU;ksU; fØ;kvksa dh foospuk dhft,sA 

6. a)Write a short note on Quark structure of Baryons.                                                                  
csfj;kWu dh DokdZ lajpuk ij fVIi.kh fyf[k,sA 

 

          b) Examine the following reactions using conservation laws:                                    
         laj{k.k ds fu;eksa dk mi;ksx djrs gq,s fuEu vfHkfØ;kvksa dh O;k[;k dhft,s% 

(i) 𝜋+ + 𝑛 → ⋀° + 𝑘+   

(ii) ⋀° → ∑+ +  ⋀−  



 
 

(iii) 𝜋− + 𝑝 → 𝜋° + ⋀°   

(iv) 𝜋+ + 𝑛 → 𝜋− + 𝑝             
(v) 𝜋− + 𝑝 → ⋀° + 𝑘°      

(vi) 𝑘− → 𝜋− + 𝜋°    

Unit – IV 

  

7. Explain dead time and recovery time in Geiger – Muller counter. What is the work of  

        quenching agent in this counter?                           
         xkbXkj eqyj xf.k= esa foJkfUrdky rFkk iqujkfIr dky dh O;k[;k dhft,sA bl xf.k= esa 'keudkjd dk D;k          

dk;Z gSa\ 

 

   

8.  Explain principle and working of proton Synchrotron and find out expression for rotational 

frequency of proton.                             
       izksVkWu flUØksVªkWu dk fl)kUr rFkk dk;Zfof/k dh O;k[;k dhft,ss rFkk izksVkWu dh ?kw.kZu vkof̀Ùk dk O;atd izkIr      

dhft,A 

 

 

 

 

***** 



 
 

S. S. Jain Subodh P. G. College, Jaipur (Autonomous) 

Assignment March 2026 

Programme - B.Sc. (Pass Course) VI Sem (Session-2022-23) 

Paper III- Solid State Physics-II 
Maximum Marks : 20 

Note: Attempt any 4 questions, selecting at least one question from each unit.   

          किन्ह ीं चार प्रश्न ीं िे उत्तर दहकिए, प्रते्यि इिाई (यूकिट) से िम से िम एि प्रश् िा चयि अकिवायय है। 

                                                                                                                                 
Unit – I 

1. (a) What are Miller Indices? Explain the method to determine Miller Indices with a suitable    

      example and derive the formula for lattice spacing.           
    feyj lwpdkad D;k gksrs gSa \ fdlh mi;qDr mnkgj.k ds lkFk feyj lwpdkad Kkr djus dh fof/k le>kb, 

    rFkk tkyd varjky ds fy, lw= dh O;qRifÙk dhft,A   

(b)  Prove that the ratio of packing fractions of a simple cubic structure and body centered cubic  

      structure is 0.764.                                                                                                
   fl) dhft, fd ljy ?kuh; lajpuk vkSj vUr% dsafnzr ?kuh; lajpuk ds ladqyu xq.kkadksa dk vuqikr 0-764 gksrk gSA 

  

2. (a)What are Laue equations for diffraction of X – rays by a crystalline solid? Show that these  

            equations lead to Bragg’s law of X – ray diffraction.           

fØLVyh; Bksl }kjk 𝑋 − fdj.k foorZu ds fy, ykm, lehdj.k D;k gksrs gSa \ n’kkZb, fd ;s lehdj.k                

𝑋 − fdj.k foorZu ds fy, czsx ds fu;e dks larq"V djrh gSA  

(b)X-ray of wavelength 1.54𝐴° is diffracted at an angle 16.6° from a plane (200) of a BCC 

     crystal. Calculate lattice constant of the unit cell.                

,d vUr% dsafnzr fØlVy dh ¼200½ ry ls 1.54𝐴°
 rjaxnS/;Z okyh X- fdj.k 16.6° dks.k ij foofrZr gksrh gSA           

,dd dksf"Bdk ds tkyd fu;rkad dh x.kuk dhft,A 

 
Unit – II 

 

3.  (a) Explain the Drude – Lorentz Theory of Electrical Conduction in Metals. Discuss the main   

      successes of the theory and also highlight its limitations.           
       /kkrqvksa esa fo|qr pkydrk ds fy, M~:wM ykWjsat fl)kUr dh O;k[;k dhft,A bl fl)kUr dh eq[; lQyrkvksa             

     ij ppkZ dhft, rFkk bldh lhekvksa dks Hkh fyf[k,A 

(b) Define Relaxation Time and Mean Free Path. Explain electrical conductivity of 

 non – degenerate electron gas.                  
foJkafr dky vkSj ek/; eqDr iFk ls vki D;k le>rs gSa \ vuiHkz"V bysDVªkWu xSlksa dh fo|qr pkydrk dh  

foospuk dhft,A 

4.(a)Write Wiedemann-Franz law and prove that the Lorentz number is 
𝜋2

3
(

𝑘𝐵

𝑒
)

2

  

where 𝑘𝐵 is Boltzmann constant and 𝑒 is charge on electron.          

ohMseku&Ýkat dk fu;e fyf[k, vkSj fl) dhft, fd ykWjsaV~t+ la[;k dk eku 
𝜋2

3
(

𝑘𝐵

𝑒
)

2

gksrk gS] 

tgka 𝑘𝐵 cksYV~t+eSu fLFkjkad gS rFkk 𝑒 bysDVªkWu dk vkos’k gSA 

              (b)The electrical and thermal conductivity of silver at 27°𝐶 is 6.22 × 10−7𝑚ℎ𝑜/𝑚  

and 423𝑊/𝑚 − 𝐾, respectively. Calculate the Lorentz number for silver.        

pkanh dh fo|qr pkydrk 27°𝐶 ij 6.22 × 10−7𝑚ℎ𝑜/𝑚 rFkk mldh rkih; pkydrk 

423𝑊/𝑚 − 𝐾 gSA pkanh ds fy, ykWjsat la[;k dh x.kuk dhft,A 

 

Unit – III 
 

5.  (a) What is Hall Effect? Derive the expression of Hall coefficient for metals.                                       
  gkWy izHkko D;k gksrk gS\ /kkrqvksa ds fy, gkWy xq.kkad dk O;atd O;qRiUu dhft,A 

(b) Explain the process of generation and recombination of charge carriers in semiconductors.      
v/kZpkykdksa esa vkos’k okgdksa ds fuekZ.k ,oa iqu% la;kstd dh izfØ;k dks le>kb,A 

 



 
 

6    (a)Explain the drift velocity in conductors and find out the expression of mobility.       
       pkydksa esa viokg osx dks le>kb, rFkk xfr’khyrk dk O;atd izkIr dhft,A 

(a) Explain the difference between intrinsic and extrinsic semiconductors with suitable examples      
uSt+ rFkk vinzO;h v/kZpkykd ä esa varj dks mi;qDr mnkgj.kksa ds lkFk le>kb;sA 

 

Unit – IV 

 

7.  (a) Derive the London equations and explain the concept of penetration depth.      
 yanu lehdj.kksa dh O;qRifÙk dhft, vkSj H¨nu xgjkbZ dh vo/kkj.kk dks le>kb,A 

(b) A Type I superconductor has a critical magnetic field of 0.03 tesla and critical temperature of 

7.2 𝐾 at absolute zero. Calculate the value of the critical magnetic field when the temperature is 

4.0 𝐾.             

,d izk:i& I vfrpkyd dk Økafrd pqEcdh; {ks= 'kwU; dsfYou rkieku ij 0-03 Vslyk gS vkSj mldkØkafrd rkieku 7-

2 dsfYou gSA tc rkieku 4-0 dsfYou gks] rks ml fLFkfr esa Økafrd pqacdh; {ks=  

dk eku x.kuk dhft,A 

 

8.(a)Describe the Josephson effect and also explain the phenomena of AC Josephson effect.                
tkslsQlu izHkko dk o.kZu dhft, vkSj lkFk gh izR;korhZ tkslsQlu izHkko dh ?kVuk dks Hkh le>kb,A 

(b) The critical temperature for the 199.5 𝑎𝑚𝑢 isotope of mercury is 4.185𝐾, then calculate 

 the critical temperature for the mercury isotope 203.4 𝑎𝑚𝑢. (Given ∝= 0.5)        

ikjs ds 199.5 𝑎𝑚𝑢 leLFkkfud ds laxr Økafrd rki 4.185𝐾 gS rks ikjs ds leLFkkfud 203.4 𝑎𝑚𝑢  

ds fy, Økafrd rki Kkr dhft,A ¼fn;k gS % ∝= 0.5½ 

 

***** 


