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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ÍÛ×ßÛÛ…Ûé¶ÛÛ …¬ÛÙ ¸Ûó˜ÛÜÅÛ©Û ¸Ûó¨ÛÛÜÅÛïõÛ ¾Ûä›÷¼Û ™öé. 
  (3) ¶ÛÈÛÛé ¸ÛóÊ¶Û ¶ÛÈÛÛ ¸ÛÛ¶ÛÛ ¸ÛÁõ ÉÛÄõ ïõÁõÈÛÛé. 
 
1. (a) ÍºõÜ¤øïõ ÜÈÛÈÛ©ÛÙ¶Û¶ÛÛ …½ýÛÛÍÛ ¾ÛÛ¤éø ¸ÛÛÈÛ¦øÁõ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 7 
    …¬ÛÈÛÛ 
  ÈýÛÍ©Û ÅÛéÜ¤øÍÛ, ©Ûé¶Ûä× ¼Û×µÛÛÁõ¨Û ©Û¬ÛÛ a, b, c …¶Ûé a*, b* …¶Ûé c* ÈÛ˜˜Ûé¶ÛÛ ÍÛ×¼Û×µÛÛé ÍÛ¾Û›ÛÈÛÛé.   
 
 (b) ïõÛéÈÛéÅÛ¶¤ø ¼Û×µÛ …¶Ûé ÐüÛˆ¦ÖøÛé›÷¶Û ¼Û×µÛ ÍÛ¾Û›ÛÈÛÛé. 7 
     …¬ÛÈÛÛ 
  ÍÛ×Ü¾ÛÜ©Û …Ûé¸ÛÁéõÉÛ¶Û (Symmetry Operation) ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. ¤ÖøÛ¶ÍÛÅÛéÉÛ¶Û …Ûé¸ÛÁéõÉÛ¶Û …¶Ûé 

¸ÛÛéˆ¶¤ø …Ûé¸ÛÁéõÉÛ¶ÛÛé ÍÛ¾Û›ÛÈÛÛé. 
 
 
2. (a) þùÉÛÛÙÈÛÛé ïéõ ÈÛ•ÛÙ-A …éÜ¾¸ÅÛºõÛýÛÁõ¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ 25% ™öé. 7 
     …¬ÛÈÛÛ 
  ÜÍÛÜÅÛïõÛé¶Û ïõ¶¤ÖøÛéÅ¦ø Áéõïõ¤øàºõÛýÛÁõ (SCR) ¶Ûà Áõ˜Û¶ÛÛ …¶Ûé ïõÛýÛÙ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé.  
 
 (b) NPN ¤ÖøÛ¶ÍÛàÍ¤øÁõ¶ÛÛ ïõÛé¾Û¶Û ¼Ûé¡ö (CB) ¸ÛÜÁõ¸Û¬Û¶Ûà ˆ¶Û¸Ûä¤ø …¶Ûé …ÛŠ¤ø¸Ûä¤ø ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé¶Ûà 

˜Û˜ÛÛÙ ïõÁõÛé. α …¶Ûé β ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ Í¬ÛÛÜ¸Û©Û ïõÁõÛé. 7 
    …¬ÛÈÛÛ 
  ¤ø¶ÛéÅÛ (tunnel) ¦øÛýÛÛé¦ø ÜÈÛÍ©Ûè©Û¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
 
 
3. (a) ¾Ûäî©Û ïõ¨Û ¾ÛÛ¤éø …éïõ ¸ÛÜÁõ¾ÛÛ¨Û¾ÛÛ× ËÛÛéÜ¦ø¶›÷Áõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 7 
     …¬ÛÈÛÛ 
  ïõÛé¾¸Û¤ø¶Û …ÍÛÁõ (Compton effect) ÍÛ¾Û›ÛÈÛÛé …¶Ûé …Û¸ÛÛ©Û …¶Ûé ¸ÛóÜïõ¨Ûâ©Û “Û-ÜïõÁõ¨ÛÛé¶Ûà 

©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ¶ÛÛ ºéõÁõºõÛÁõ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 
 
 (b) »éõ¶ïõ Ðü¤ÙÕø¡ö (Frank-Hertz) ¸ÛóýÛÛé•Û ÜÈÛÍ©Ûè©Û¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 7 
     …¬ÛÈÛÛ 
  ÍÛÁõÇ …ÛÈÛ©ÛÙ þùÛéÅÛïõ¶Ûà Œ›ÛÙ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. (Old quantum theory) 
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4. (a) »éõ¶ÛÅÛ …µÛÙ-…ÛÈÛ©ÛÙ ¡öÛé¶Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ nth …ÛÈÛ©ÛÙ ¡öÛé¶Û¶Ûä× “ÛéªÛºõÇ An = π λ b ™öé. 7 
    …¬ÛÈÛÛ 
  ÜÈÛ½Ûéþù¶ÛÉÛÜî©Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. ÍÛ¾Û©ÛÅÛ •Ûóé¤øá•Û¶Ûà ÜÈÛ½Ûéþù¶ÛÉÛÜî©Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 
 
 (b) ¼Ûé ÜÍÅÛ¤ø ÈÛ¦éø ¬Û©Ûä× »õÛé¶ÛÐüÛéºõÁõ ÜÈÛÈÛ©ÛÙ¶Û ˜Û˜ÛÛë …¶Ûé ©ÛàÈÛó©ÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 7 
    …¬ÛÈÛÛ 
 (b) (i) 5890 A° …¶Ûé 5896 A° ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ…Ûé¶ÛÛ ¸Ûó¬Û¾Û ’õ¾Û¾ÛÛ× Í¸ÛÌ¤ø ¸ÛóÜ©ÛÝ¼Û¼Û ›ÛéÈÛÛ ¾ÛÛ¤éø 

•Ûóé¤øá•Û Š¸ÛÁõ¶Ûà …Ûé™öÛ¾ÛÛ× …Ûé™öà ïéõ¤øÅÛà Áéõ”ÛÛ…Ûé¶ÛÛé Š¸ÛýÛÛé•Û ¬ÛÈÛÛé ›Ûéˆ…é  ? 4 
  (ii) …éïõ þæùÁõ¼Ûà¶Û¶ÛÛé ÈÛÍ©ÛäïõÛ˜Û 3 m ÈýÛÛÍÛ¶ÛÛé ™öé. ©Ûé¶ÛÛ ÈÛ¦éø …ÅÛ•Û ¸ÛÛÁõ”Ûà ÉÛïõÛýÛ ©ÛéÈÛÛ 

¶Ûœ÷ïõ©Û¾Û ¼Ûé ©ÛÛÁõÛ…Ûé ÈÛ˜˜Ûé¶Ûä× ïõÛé¨ÛàýÛ ÜÈÛ½ÛÛ›÷¶Û (angular seperation) ïéõ¤øÅÛä× ÐüÉÛé ? 
   (λav (visible) = 5500 A°) 3 
 
 
5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 (1) ¶ÛÛé¶Û-¸Ûóà¾Ûà¤øàÈÛ ÍÛéÅÛ …é¤øÅÛé ÉÛä× ? 

 (2) Ü³ù¸ÛÛÁõà¾ÛÛÜ¨Ûïõ ÅÛéÜ¤øÍÛ¾ÛÛ× ïéõ¤øÅÛÛ ¼ÛóéÈÛéˆÍÛ ÅÛéÜ¤øÍÛÛé ÐüÛéýÛ ™öé ? 

 (3) ¸Ûéïõá•Û »éõïõÉÛ¶Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (4) ›÷é ÍÛ¾Û©ÛÅÛ¶ÛÛ X, Y, Z …“ÛÛé ¸ÛÁõ¶ÛÛ …Û×©ÛÁõ ™öéþùÛé (2, 1, 2) ÐüÛéýÛ ©ÛÛé ©Ûé¾Û¶ÛÛ Ü¾ÛÅÛÁõ …×ïõÛé ÉÛÛéµÛÛé. 

 (5) Q-¸ÛÛéˆ¶¤øø ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (6) CB …¶Ûé CE …éÜ¾¸ÅÛºõÛýÛÁ ÈÛ˜˜Ûé¶Ûà ÍÛÁõ”ÛÛ¾Û¨Ûà¶ÛÛé ïõÛéˆ¸Û¨Û …éïõ ¾Ûä°ùÛé ÅÛ”ÛÛé. 

 (7) ¡éö¶ÛÁõ (Zener) ¦øÛýÛÛé¦ø¶ÛÛ ïõÛéˆ¸Û¨Û ¼Ûé Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 

 (8) ¡éö¶ÛÁõ (Zener) ¦øÛýÛÛé¦ø¶Ûà Reverse bias ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé þùÛéÁõÛé. 

 (9) ´ù§ø ½Ûó¾Ûïõ ¸ÛþùÛ¬ÛÙ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (10) ¶ÛÛé¾ÛÙÅÛÛˆ¡ö ©ÛÁ×õ•Û ÜÈÛµÛéýÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (11) ¼ÛÛéÐÕüÁõ¶ÛÛé …¶ÛäÄõ¸Û©ÛÛ¶ÛÛé ÜÍÛ±ùÛ×©Û ÅÛ”ÛÛé. 

 (12) ÁéõÅÛé¶Ûä× ¸Ûó¾ÛÛ¨Û (Rayleigh’s criterion) ÅÛ”ÛÛé. 

 (13) ÍÛ¾Û©ÛÅÛ •Ûóé¤øá•Û …é¤øÅÛé ÉÛä× ? 

 (14) Ü¸Ûó¡ö¾Û …¶Ûé •Ûóé¤øá•Û ÈÛ¨ÛÙ¸Ûaø ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û¶ÛÛé ïõÛéˆ¸Û¨Û …éïõ ¾Ûä°ùÛé ÅÛ”ÛÛé. 
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Instructions : (1) All questions carry equal marks. 
   (2) Symbols have their usual meaning. 
   (3) Start a new question on a new page. 

 
1. (a) Explain the powder method to study the crystal diffraction. 7 

OR 
  Explain reciprocal lattice, its construction and the relationships between a, b, c and 

a*, b* and c*.  
 
 (b) Explain covalent bond and hydrogen bond. 7 
     OR 
  Define a symmetry operation. Explain translation operation and point operations. 
 
 
2. (a) Show that the efficiency of Class-A amplifier is 25%. 7 
     OR 
  Explain construction and working of Silicon Controlled Rectifier (SCR). 
 
 (b) Discuss the input and output characteristics of a Common Base (CB) amplifier 

configuration of an NPN transistor. Establish the relation between α and β. 7 
    OR 
  Explain tunnel diode in detail. 
 
 
3. (a) Obtain the Schrodinger equation for a free particle in one dimension. 7 

OR 
  Explain Compton’s effect and derive an expression for the change in wavelength 

between incident and scattered X-ray. 
 
 (b) Explain Frank-Hertz experiment in detail. 7 
     OR 
  Obtain the expression for energy of simple harmonic oscillator. (old quantum 

theory) 
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4. (a) Explain Fresnel half period zones and show that the area of nth half period zone          
An = π λ b.  7 

OR 
  Define resolving power. Obtain the resolving power of a plane diffraction grating. 
 
 (b) Discuss Fraunhofer diffraction by double slit and obtain an expression for the 

intensity.  7 
OR 

 (b) (i) How many lines on a grating should be used to resolve the lines of 
wavelengths 5890 A° and  5896 A° ? 4 

  (ii) An objective of telescope has diameter of 3 m. What will be the minimum 
angle subtended by two stars, so that they can be seen as separate objects ? 

   (λav (visible) = 5500 A°) 3 
 
 
5. Answer in short :  14 

 (1) What is a non-primitive cell ? 

 (2) How many Bravais lattices are there in a two-diml. lattice ? 

 (3) Define packing fraction. 

 (4) Find the Miller indices of a plane whose intercepts on X, Y and Z axes are (2, 1, 2) 
respectively. 

 (5) Define Q-point. 

 (6) Write any one point of comparison between CB and CE amplifier. 

 (7) Mention any two uses of Zener diode. 

 (8) Draw the reverse bias characteristics for a Zener diode. 

 (9) Define rigid rotator. 

 (10) Define normalized wave function. 

 (11) Write Bohr’s correspondence principle. 

 (12) Write Rayleigh’s criterion. 

 (13) What is a plane grating ? 

 (14) Write any one point of difference between prism and grating spectra. 
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