
ND-101 1 P.T.O.  

Seat No. :  _______________ 
  

ND-101 
December-2015 

B.Sc., Sem.-V 

Core Coures-303 : Physics 

 

Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷õ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛ¾ÛÛ¶Û ™öé. 

  (2) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ× ¸Ûó̃ ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 

  (3) ¸ÛóÊ¶Û¶ÛÛ …×©Ûé ïõÛíêÍÛ¾ÛÛ× þùÉÛÛÙÈÛéÅÛ …×ïõ ©Ûé ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 

 

1. (a) ¸ÛÛé̂ ¶¤øá•Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. (7) 

…¬ÛÈÛÛ 

  þùÉÛÛÙÈÛÛé ïéõ þùÁéõïõ ˜Û’õ þùÁõ¾ýÛÛ¶Û …éïõ¾Û ïõþù þùà¥ø Š©ÍÛÜ›÷Ù©Û Š›ÛÙ 






du

dT
 , ÐüàÍ¤éøÁõàÍÛàÍÛ ÅÛæ̧ Û¶ÛÛ 

“ÛéªÛºõÇ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé. 

 (b) Íïõà¶Û …ÍÛÁõ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. ÍÛ¾Ûä®ù¶ÛÛ ¸ÛÛ¨Ûà¾ÛÛ× –Û¨ÛÛ ¾Ûà¤øÁõ ÿ¦øÛˆ…é ÍÛ¼Û¾ÛÁõà¶Û ³ùÛÁõÛ ÁéõÜ¦øýÛÛé 

ïõÛé¾ýÛäÜ¶ÛïéõÉÛ¶Û ÉÛÛ ¾ÛÛ¤éø ¾ÛäÉïéõÅÛ ¼Û¶Ûé ™öé ? (7) 

  1 MHz …ÛÈÛèÜ«Û …é 58 × 106 mhos/m ÈÛÛÐüïõ©ÛÛ µÛÁõÛÈÛ©ÛÛ ïõÛȩ́ ÛÁõ ¾ÛÛ¤éø Íïõà¶Û ¦éø¸¬Û (skin 

depth) ÉÛÛéµÛÛé. (µ = 1.26)  

…¬ÛÈÛÛ 

  (1) ÜÈÛ²ä©Û˜Ûä×¼ÛïõàýÛ ©Û×Áõ•ÛÛé¶Ûä× µÛóäóÈÛà½ÛÈÛ¶Û (polarization) ˜Û˜ÛÛë. (5) 

  (2) ε0 = 8.85 × 10–12 MKS …¶Ûé µ0 = 4π × 10–7 MKS ÅÛˆ¶Ûé ÉÛæ¶ýÛÛÈÛïõÛÉÛ¾ÛÛ× 

ÜÈÛ²ä©Û˜Ûä×¼ÛïõàýÛ ©ÛÁ×õ•ÛÛé¶ÛÛé ÈÛé•Û ÉÛÛéµÛÛé. ©Û¾ÛÛÁõÛ ›÷ÈÛÛ¼Û¶Ûä× ©ÛÛÁõ¨Û ÉÛä× ™öé ? (2) 
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2. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¦øÛˆ¸ÛÛéÅÛ ¾ÛÛ¤éø Š©ÍÛÜ›÷Ù©Û ¸ÛÛÈÛÁõ p2/λ4 •Ûä̈ ÛÛé«ÛÁõ¶ÛÛ ÍÛ¾Û¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé. (7) 

…¬ÛÈÛÛ 

  ˆÅÛéî¤ÖøÛé¶Û¶Ûà ýÛÛþùÜ˜™öïõ •ÛÜ©Û ³ùÛÁõÛ Š©ÍÛ›÷Ù©ÛÛ ÜÈÛÜïõÁõ¨Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé ÅÛà¶ÛÛ¦Ùø-ÈÛàýÛ¤Ùø 

ÜÍ¬ÛÜ©Û¾ÛÛ¶Û ©ÛÛÁõÈÛÛé.  

 (b) Áõà¤øÛ¦ëø¦ø (retarded) ÜÍ¬ÛÜ©Û¾ÛÛ¶Û¶Ûà ÜÈÛ½ÛÛÈÛ¶ÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ φ …¶Ûé A ¼Û×¶Ûé 

…ÍÛ¾ÛÛ×•Ûà (inhomogeneous) ÍÛ¾ÛàïõÁõ¨ÛÛé¶Ûé ÍÛ×©ÛÛéÌÛé ™öé. (7) 

…¬ÛÈÛÛ 

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¼Ûé •ÛÛéÇÛ…Ûé ÈÛ˜˜Ûé þùÛéÅÛ¶Û ïõÁõ©ÛÛé ÜÈÛ²ä©Û½ÛÛÁõ …é þùÛéÜÅÛ©Û ¦øÛýÛ¸ÛÛéÅÛ 

¾ÛÛé¾Ûéé¶¤ø¶Ûé ÍÛ¾Û©ÛäÅýÛ ™öé. (5) 

  (2) …éïõ ÜÈÛ²ä©Û ¦øÛýÛ¸ÛÛéÅÛ¶Ûà ÅÛ×¼ÛÛˆ 250 m ™öé …¶Ûé ©Ûé 60 kHz …ÛÈÛèÜ«Û¬Ûà þùÛéÅÛ¶Û ïõÁéõ ™öé. 

›÷é Š©ÍÛ›÷Ùïõ¶Ûé ÍÛ¾Û©ÛäÅýÛ ™öé. µÛÛÁõÛé ïéõ þùÛéÅÛïõ¶Ûà ÅÛ×¼ÛÛˆ ¸ÛÁõ ÜÈÛ²ä©Û¸ÛóÈÛÛÐü …˜ÛÇ ÁõÐéü ™öé ©ÛÛé 

Áéõ¦øàýÛéÉÛ¶Û …ÈÛÁõÛéµÛ ÉÛÛéµÛÛé. (2) 

 

3. (a) β-ÜïõÁõ¨ÛÛé¶ÛÛ ÍÛ©Û©Û ÈÛ¨ÛÙ̧ Û¤ø ÜÈÛÉÛé ÍÛ¾Û›ÛÈÛÛé. ÈÛ¨ÛÙ̧ Û¤ø¶Ûé ÍÛ¾Û›÷ÈÛÛ¾ÛÛ× ŠþÕù½ÛÈÛ©Ûà ¾ÛäÉïéõÅÛà…Ûé ÈÛ¨ÛÙÈÛÛé. (8) 

…¬ÛÈÛÛ 

  (1) ÅÛÛ×¼Ûà …ÈÛÜµÛ µÛÁõÛÈÛ©ÛÛ α-ïõ¨ÛÛé ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. (4) 

  (2) α-“ÛýÛ ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛ ÜÈÛ–Û¤ø¶ÛŠ›ÛÙ¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ α-ïõ¨Û ÜÈÛ–Û¤ø¶ÛŠ›ÛÙ 

…é α-ïõ¨ÛÛé¶Ûà •ÛÜ©ÛŠ›ÛÙ ¼ÛÁõÛ¼ÛÁõ ÐüÛéýÛ ™öé. (4) 

 (b) β-“ÛýÛ ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛ …ÈÛÍ¬ÛÛ –Û¶Û©ÛÛ …ÈÛýÛÈÛ ρ(E) ¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé. (6) 

…¬ÛÈÛÛ 
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  (1) ¶ýÛäÜîÅÛ…ÍÛ¶Ûà ÜªÛšýÛÛ R = 1.3 A1/3 ºõ¾Ûâ ÅÛÛé. îÅÛÛÜÍÛïõÅÛ ýÛ×ªÛÉÛÛÍªÛ ¸ÛÁõ …ÛµÛÛÜÁõ©Û 

84Po212 ¶ýÛäÜîÅÛ…ÍÛ¶ÛÛ ïäõÅÛ×¼Û ÜÍ¬ÛÜ©Û¾ÛÛ¶Û ¼ÛéÁõàýÛÁ¶Ûéõ ¸ÛÛÁõ ïõÁõÈÛÛ ¾ÛÛ¤éø ›÷ÄõÁõà ÅÛ–Ûä«Û¾Û 

Š›ÛÙ α-ïõ¨Û ¾ÛÛ¤éø •Û¨ÛÛé. (3) 

  (2) þùÉÛÛÙÈÛÛé ïéõ 94Pu236 ¶ýÛæÜîÅÛ…ÍÛ α-“ÛýÛ ¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× …ÜÍ¬ÛÁõ ™öé. M
94Pu236 = 

236.04607 u, M
92U232 = 232.03717u …¶Ûé M

2He4 = 4.00260 u. (3) 

 

4. (a) ¼Û×µÛ¶ÛŠ›ÛÙ ÈÛ’õ¶ÛÛ ©ÛÛÁõ¨ÛÛé ˜Û˜ÛÛë. (6) 

…¬ÛÈÛÛ 

  γ-ÜïõÁõ¨ÛÛé ¾ÛÛ¤éø …Û×©ÛÜÁõïõ Äõ¸ÛÛ×©ÛÁõ¨Û (inernal conversion) ÜÈÛÉÛé ÍÛ¾Û›ÛÈÛÛé. 

 (b) ÍÛ¾ÛþùÇàýÛ ºéõ¾ÛàÅÛà¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ®ùÈýÛ¾ÛÛ¶Û ÍÛæªÛ¶ÛÛ …ÛµÛÛÁéõ A = 91 ÍÛ¾ÛþùÇàýÛ ºéõ¾ÛàÅÛà ¾ÛÛ¤éø 

¸ÛéÁõÛ¼ÛÛéÅÛàïõ ÍÛ×¼Û×µÛ ©ÛÛÁõÈÛÛé ©Û¬ÛÛ ©Ûé¶ÛÛ …ÛµÛÛÁéõ õ  (8) 

  (1) ¾ÛÐü«Û¾Û Í¬ÛÛýÛà ¶ýÛäÜïõÅÛ…ÍÛ¶ÛÛ ÜÈÛ²ä©Û½ÛÛÁ (z0) …¶Ûé 

  (2) β+ …¶Ûé β– “ÛýÛ þùÁõ¾ýÛÛ¶Û Š©ÍÛ›ÛÙ©Ûà Š›ÛÙ¶ÛÛ× ÍÛæªÛÛé ©ÛÛÁõÈÛÛé. 

…¬ÛÈÛÛ 

  (1) γ-Š©ÍÛ›÷Ù¶Û ¾ÛÛ¤éø ¸ÛÍÛ×þù•Ûà¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. (4) 

  (2) ÉÛÛ ¾ÛÛ¤éø α-Š©ÍÛ›÷Ù¶Û …é ÍÛ×½ÛÜÈÛ©Û ¸ÛóÜ’õýÛÛ ™öé ? Š«Ûé›÷¶Û Š›ÛÙ¶ÛÛ …ÛµÛÛÁéõ …Û Ðüïõàïõ©Û 

ÍÛ¾Û›ÛÈÛÛé. (4) 

 

5. ¶Ûà˜Ûé¶ÛÛ þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛé 1 •Ûä̈ Û ™öé. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé. (14) 

 (1) ¾ÛéîÍÛÈÛéÅÛ¶Ûä× ªÛà›ä×÷ ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (2) ÜÈÛ²ä©Û˜Ûä×¼ÛïõàýÛ ©ÛÁ×õ•ÛÛé …é¤øÅÛé ÉÛä× ? 

 (3) ÐüàÍ¤éøÁõàÍÛàÍÛ …é¤øÅÛé ÉÛä× ? 

 (4) Attenuation …é¤øÅÛé ÉÛä× ? 
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 (5) ¦øÛˆ¸ÛÛéÅÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (6) …ÜþùÉÛ …¶Ûé ÍÛÜþùÉÛ ÜÍ¬ÛÜ©Û¾ÛÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (7) ˜Û©ÛäµÛóäÙÈÛà (quadrupole) …é¤øÅÛé ÉÛä× ? 

 (8) •ÛÛˆ•ÛÁõ-¶Û¤øÅÛ Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

 (9) ¶ýÛæ¤Öøà¶ÛÛé¶ÛÛé ÜÈÛ²ä©Û½ÛÛÁõ …¶Ûé ®ùÈýÛ¾ÛÛ¶Û ïéõ¤øÅÛä× ™öé ? 

 (10) ¶ýÛæ¤Öøà¶ÛÛé¶Ûà helicity ›÷̈ ÛÛÈÛÛé. 

 (11) …Û×©ÛÜÁõïõ Äõ¸ÛÛ×©ÛÜÁõ©Û ˆÅÛéî¤ÖøÛé¶Û …é¤øÅÛé ÉÛä× ? 

 (12) ®ùÈýÛ¾ÛÛ¶Û “ÛÜ©Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (13) Mirror nuclei …é¤øÅÛé ÉÛä× ? 

 (14) ¶ýÛäÜîÅÛ…Ûé¶Û Š©ÍÛ›÷Ù¶Û …é¤øÅÛé ÉÛä× ? 

 

_____________ 
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Instructions : (1) All questions carry equal marks.  

    (2) Symbols have their usual meaning. 

    (3) Number shown in bracket at the end of each question indicates mark.  

 

1. (a) State and prove Poynting theorem. (7) 

                                        OR 

  Show that the energy dissipated per unit volume 






du

dT
  in each cycle is 

proportional to the area enclosed by the hysteresis loop. 

 (b) Write a note on skin effect. In case of sea water, why the radio communication by 

submarine become difficult at the depth of several metres ? (7) 

  Calculate the skin depth for copper having conductivity 58 × 106 mhos/m at 

frequency 1 MHz (µ = 1.26) 

OR 

  (1) Discuss the polarization of electromagnetic waves. (5) 

  (2) Obtain velocity of electromagnetic wave in free space using ε0 = 8.85 × 10–12 

MKS and µ0 = 4π × 10–7 MKS. Toward what conclusion your answer lead ? (2) 
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2. (a) Prove that for dipole, radiated power is proportional to the ratio p2/λ4. (7) 

OR 

  Discuss the radiation from an electron in arbitrary motion and obtain Lienard-

Wiechert potential.   

 (b) Explain concept of retarded potential and show that both φ and A satisfies 

inhomogeneous equations. (7) 

OR 

  (1) Prove that charge oscillating between two spheres is equivalent to an 

oscillating dipole moment. (5) 

  (2) A radiator approximate to an electric dipole of length 250 m and oscillating 

at a frequency of 60 kHz. Assuming that the current is maintained over 

length, evaluate radiation resistance of the radiator. (2) 

 

3. (a) Describe continuous spectrum of β-rays. Discuss the difficulties arises in 

understanding it. (8) 

OR 

  (1) Write a note on long range α-particles. (4) 

  (2) Derive formula of α-disintegration energy. Show that disintegration energy 

of α-particle emission is equal to the kinetic energy of α-particle. (4) 

 (b) Derive an equation for factor for density of states ρ(E) for β-decay. (6) 

OR 
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  (1) Assume nucleus radius to be R = 1.3 A1/3 fm. Calculate the minimum 

energy required by an α-particle from entirely classical view point to 

overcome the Coulomb barrier of 84Po210 nucleus. (3) 

  (2) Show that 94Pu236 nucleus is unstable against α-decay. M
94Pu

236 = 236.04607 u, 

M
92U

232 = 232.03717 u and M
2He

4 = 4.00260 u. (3) 

 

4. (a) Discuss the conclusions drawn from the binding energy curve. (6) 

                                                   OR 

  Write a note on internal conversion of γ-rays. 

 (b) Define Isobaric family. Obtain parabolic relationship for A = 91 isobaric family. 

Using mass formula, obtain  (8) 

  (1) Nuclear charge (z0) of the most stable nuclei.  

  (2) Derive the equations for Energy emission during β+ and β– decay. 

OR 

  (1) Write a note on selection rules for γ-emission. (4) 

  (2) Why α-emission is a frequently occurring process ? Explain on the basis of 

excitation energy. (4) 

 

5. Each of the following question carries 1 mark. Give answer in short. (14) 

 (1) Write Maxwell’s third equation. 

 (2) What are electromagnetic waves ? 

 (3) What is Hysteresis ? 

 (4) What is Attenuation ? 
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 (5) Define dipole. 

 (6) Define scalar and vector potential. 

 (7) What is quadrupole ? 

 (8) Write Geiger-Nuttal law. 

 (9) What is charge and mass of a neutrino ? 

 (10) State helicity of neutrino. 

 (11) Define internal conversion electron. 

 (12) Define mass defect. 

 (13) What are mirror nuclei ? 

 (14) What is nucleon emission ? 

 

_____________ 


