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ÍÛæ̃ Û¶ÛÛ :   (1) þùÁéõï ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé. 
Instructions :  Attempt all questions. 
    (2) ÍÛ×ïéõ©ÛÛé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé.  
     Symbols used have their usual meanings.  
 

1. (a) Ðéüïõ¡öÛ•ÛÛé¶ÛÅÛ (ÌÛ¤ÕøïõÛé¨ÛàýÛ) ¸ÛÛÍÛ¸ÛÛÍÛé¶Ûà ÍÛ×Áõ˜Û¶ÛÛ ÍÛ¾Û›ÛÈÛÛé. Ðéüïõ¡öÛ•ÛÛé¶ÛÅÛ ÍºõÜ¤øïõ ¾ÛÛ¤éø¶ÛÛé 
c
a 

•Ûä¨ÛÛé«ÛÁõ ÉÛÛéµÛÛé. 7 

  Explain hexagonal close-packed structure and hence find the 
c
a ratio for it. 

…¬ÛÈÛÛ/OR 
  ÍºõÜ¤øïõàýÛ ÜþùÉÛÛ …¶Ûé ÍºõÜ¤øïõ ÍÛ¾Û©ÛÅÛ ¾ÛÛ¤éø¶ÛÛ …×ïõÛé ÜÈÛÍ©ÛÛÁõ¬Ûà ÍÛ¾Û›ÛÈÛÛé.  
  Explain in detail the indices of a lattice direction and a lattice plane. 
 (b) ÜÈÛÍ©Ûè©Û ™ö¨ÛÛÈÛ¤ø ïõÁõÛé. 7 
  Write in detail.  
  (1) µÛÛÜ©ÈÛýÛ ¼Û×µÛ 
   Metallic bond 
  (2) …ÛýÛÜ¶Ûïõ ¼Û×µÛ 
   Ionic bond 
   …¬ÛÈÛÛ/OR 
  ¼Ûóé•Û¶ÛÛé Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. ©Ûé¶ÛÛ ¾ÛÛ¤éø¶Ûä× ›÷ÄõÁõà ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé.  
  Explain Bragg’s law and derive the necessary equation for it. 
 
2. (a) …é¾¸ÅÛàºõÛýÛÁ …é¤øÅÛé ÉÛä× ? PNP ¤ÖøÛÜ¶¡öÍ¤øÁõ ¾ÛÛ¤éø¶Ûà CB …é¾¸ÅÛàºõÛýÛÁõ (¸ÛóÈÛµÛÙïõ) ¸ÛÜÁõ¸Û¬Û þùÛéÁõà 

©Ûé¶ÛÛ ÜÈÛÉÛé ˜Û˜ÛÛÙ ïõÁõÛé. ©Ûé¶Ûà ˆ¶Û¸Ûä¤ø …¶Ûé …ÛŠ¤ø¸Ûä¤ø ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ þùÛéÁõÛé. ©Ûé¶ÛÛ ¸ÛÁõ¬Ûà α …¶Ûé β 
ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ Í¬ÛÛÜ¸Û©Û ïõÁõÛé.  7 

  What is an amplifier ? Draw the circuit diagram for common base amplifier with 
PNP transistor and discuss CB amplifier. Draw its input and output characteristics. 
Hence establish the relation between α and β. 

…¬ÛÈÛÛ/OR 
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  PNP ¤ÖøÛÜ¶¡öÍ¤øÁõ ¾ÛÛ¤éø¶ÛÛé ïõÛé¾Û¶Û …é¾Ûà¤øÁõ (CE) …é¾¸ÅÛàºõÛýÛÁõ (¸ÛóÈÛµÛÙïõ) ¸ÛÜÁõ¸Û¬Û þùÛéÁõÛé. ©Ûé¶Ûà 

ˆ¶Û¸Ûä¤ø …¶Ûé …ÛŠ¤ø¸Ûä¤ø (…ÛþùÛ¶Û …¶Ûé ¸ÛóþùÛ¶Û) ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé þùÛéÁõÛé. ¤ÖøÛÜ¶¡öÍ¤øÁõ¶Ûé CE 

¸ÛÜÁõ¸Û¬Û¾ÛÛ× ÍÛ×˜ÛÛÅÛ¶Û ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûä× ¸ÛÁõÈÛÛ¶Û•Ûà “ÛéªÛºõÇ (permissible operating area) ÍÛ¾Û›ÛÈÛÛé.  

  Draw the circuit diagram for common-emitter CE amplifier of a PNP transistor. 
Draw the input and output characteristics. Explain the permissible operating area of 
a transistor for CE. 

 (b) ýÛä¶Ûà ›×÷ïõÉÛ¶Û ¤ÖøÛÜ¶¡öÍ¤øÁõ (UJT) ¶Ûà Áõ˜Û¶ÛÛ¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé.  UJT ÜÈÛËÛÛ×Ü©Û þùÛéÅÛïõ (UJT 
Relaxation Oscillator) ¶ÛÛé ¸ÛÜÁõ¸Û¬Û þùÛéÁõà ©Ûé¶Ûà ïõÛýÛÙ ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. …Û ¸ÛÜÁõ¸Û¬Û¶Ûà 

…ÛéÜÍÍÛÅÛéÉÛ¶Û …ÛÈÛèÜ«Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé.  7 

  Give the construction of UJT (Uni Junction Transistor). Draw the circuit diagram 
of UJT Relaxation Oscillator and explain its working. Write the equation of 
frequency of oscillation for it. 

…¬ÛÈÛÛ/OR 

  ¡éö¶ÛÁõ ¦øÛýÛÛé¦ø …é¤øÅÛé ÉÛä× ? ¡éö¶ÛÁõ ¦øÛýÛÛé¦ø¶Ûé ÍÛÜÈÛÍ©ÛÁõ ÍÛ¾Û›ÛÈÛÛé. ©Ûé¶ÛÛé ÜÈÛ²ä©Û þù¼ÛÛ¨Û Ü¶ÛýÛ×ªÛïõ 

©ÛÁõàïéõ¶ÛÛé ¸ÛÜÁõ¸Û¬Û þùÛéÁõà, ÜÈÛ²ä©Û þù¼ÛÛ¨Û¶ÛÛ ¸ÛäÁõÈÛ¥øÛ¶Ûà ÈÛµÛ–Û¤ø ¾ÛÛ¤éø¶Ûà …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé.  

  What is zener diode ? Explain the zener diode in detail. Draw the circuit of a zener 
diode as voltage regulator and explain the effect of supply voltage variation. 

 

3. (a) »êõïõ-Ðü¤Ùø¡ö¶ÛÛé ¸ÛóýÛÛé•Û ÍÛÜÈÛÍ©ÛÁõ ÅÛ”ÛÛé. 7 

  Write Frank-Hertz experiment in detail.  

    …¬ÛÈÛÛ/OR 

  ¾Ûäî©Û ïõ¨Û ¾ÛÛ¤éø¶Ûä× ËÛÛé¦øà¶›÷Áõ¶Ûä× …éïõ ¸ÛÛÜÁõ¾ÛÛÜ¨Ûïõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

  Obtain the Schrodinger’s equation for a free particle in one dimension. 

 (b) ïõÛé¾¸¤øø¶Û …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ¸Ûóïõà¨ÛÙ ÜÈÛÜïõÁõ¨Û¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé.  7 

  Explain Compton effect and derive the equation for the wavelength of scattered 
radiation. 

    …¬ÛÈÛÛ/OR 

  (1) ¦øà-¼ÛóÛé•ÅÛà¶ÛÛé …ÜµÛ©ÛïÙõ ÍÛ¾Û›ÛÈÛÛé.  4 

   Explain De Broglie’s hypothesis. 

  (2) ïõÛÁõïõ …¶ÛäÄõ¸Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ©Ûé¶ÛÛ Š¸ÛýÛÛé•Û¬Ûà ¼ÛÇ ÅÛÛ•Û©Ûä× ÐüÛéýÛ ©ÛéÈÛÛ ïõ¨Û ¾ÛÛ¤éø¶Ûä× 

ËÛÛé¦øà¶›÷Áõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 3 

   Explain operator correspondence and derive the Schrödinger equation for a 
particle subject to force using it. 
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4. (a) ÍÛ¾Û©ÛÅÛ ¸ÛÛÁõþùÉÛÙïõ ÜÈÛÈÛ©ÛÙ¶Û •Ûóé¤øá•Û¶Ûà Áõ˜Û¶ÛÛ ÍÛ¾Û›ÛÈÛÛé. ÜÈÛÈÛ©ÛÙ¶Û •Ûóé¤øá•Û¶Ûà ÜÈÛ½Ûéþù¶Û ÉÛÜî©Û¶Ûä× ÍÛæªÛ 

¾ÛéÇÈÛÛé.  7 

  Explain the construction of a plane transparent diffraction grating and obtain the 
expression for resolving power of a plane diffraction grating. 

…¬ÛÈÛÛ/OR 

  N ÍÛ¾ÛÛ×©ÛÁõ ÍÅÛà¤ø¬Ûà ¬Û©ÛÛ× »õÛé¶ÛÐüÛéºõÁõ ÜÈÛÈÛ©ÛÙ¶Û ¾ÛÛ¤éø¶Ûà ©ÛàÈÛó©ÛÛ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

  Obtain the equation for intensity in Fraunhoffer diffraction by N parallel slits. 

 (b) ÜÈÛ½Ûéþù¶Û (Áõà¡öÛéÅÈÛá•Û) “Û¾Û©ÛÛ …é¤øÅÛé ÉÛä× ? ÁéõÅÛé¶ÛÛ ¸Ûó¾ÛÛ¨Û¶Ûà ›÷ÄõÁõà …ÛïèõÜ©Û…Ûé þùÛéÁõà ˜Û˜ÛÛÙ ïõÁõÛé.  7 

  What is resolving power ? Discuss Rayleigh’s criterion of resolution with 
necessary figures. 

…¬ÛÈÛÛ/OR 

  »éõ¶ÛéÅÛ¶ÛÛ …µÛÙ …ÛÈÛ©ÛÙ ¡öÛé¶Û ÍÛ¾Û›ÛÈÛÛé. …µÛÙ …ÛÈÛ©ÛÙ ¡öÛé¶Û¶ÛÛ “ÛéªÛºõÇ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé. 

  Explain Fresnel’s half period zone. Derive the necessary equation for the area of 
half period zone. 

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Answer the following short questions :  

 (1) ÈÛÍ©Ûä ïéõÜ¶®ù©Û –Û¶Û (¼ÛÛé¦øà ÍÛé¶¤ø¦Ùø îýÛä¼Ûàïõ) ÍºõÜ¤øïõ þùÛéÁõÛé. 

  Draw a body centered cubic crystal structure. 

 (2) (110) Ü¾ÛÅÛÁõ …×ïõ ¾ÛÛ¤éø –Û¶Û ÍºõÜ¤øïõ¾ÛÛ× ÍÛ¾Û©ÛÅÛ þùÛéÁõÛé.  

  Draw a plane for Miller indices (110) in cubic crystal. 

 (3) ÍÛ×Ü¾ÛÜ©Û ¸ÛóÜ’õýÛÛ …é¤øÅÛé ÉÛä× ? 

  What is symmetry operation ? 

 (4) ÍºõÜ¤øïõ ÅÛé¤øàÍÛ ÍÛ¾Û›ÛÈÛÛé. 

  Explain crystal lattice. 

 (5) ¸ÛóÈÛµÛÙïõ¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define efficiency of an amplifier. 

 (6) ýÛä¶Ûà ›×÷ïõÉÛ¶Û ¤ÖøÛÜ¶¡öÍ¤øÁõ (UJT)¶ÛÛ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé.  

  Write uses of unijunction transistor. 

 (7) …Û¸ÛéÅÛÛ ¤ÖøÛÜ¶¡öÍ¤øÁõ ¾ÛÛ¤éø ›Ûé β = 4a ÐüÛéýÛ ©ÛÛé α ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

  For a given transistor if β = 4a, find α. 
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 (8) ¸ÛóÍÛÛ¾ÛÛ¶ýÛàïèõ©Û ©ÛÁ×õ•Û ºõÅÛ¶Û …¶Ûé ¸ÛóÍÛÛ¾ÛÛ¶ýÛàïõÁõ¨Û …é¤øÅÛé ÉÛä× ? 

  What is normalized wave function ? What is normalization ? 

 (9) ÁéõÅÛé-œ÷¶ÍÛ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé.  

  Write the equation for Rayleigh-Jeans law. 

 (10) ËÛÛé¦øà¶›÷Áõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ªÛ¨Û ¸ÛÜÁõ¾ÛÛ¨Û ¾ÛÛ¤éø ÅÛ”ÛÛé.  

  Write the Schrödinger’s equation in three dimensions. 

 (11) ÜÈÛÈÛ©ÛÙ¶Û …é¤øÅÛé ÉÛä× ? 

  What is diffraction? 

 (12) ›Ûé ¸ÅÛé¶Û •Ûóé¤øá•Û Š¸ÛÁõ …éïõ ˆ‡˜Û¾ÛÛ× 12,700 Áéõ”ÛÛ…Ûé þùÛéÁéõÅÛà ÐüÛéýÛ ©ÛÛé 5000 °A  ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ 
¾ÛÛ¤éø ¸Ûó¬Û¾Û …¶Ûé Ü³ù©ÛàýÛ ’õ¾Û¶ÛÛ ¾ÛÐü«Û¾Û ¾ÛÛ¤éø¶ÛÛ ”Ûæ¨ÛÛ…Ûé ÉÛÛéµÛÛé.  

  There are 12700 lines per inch in a plane grating. Find the angular positions for 1st 

and 2nd order maxima for the wavelength of 5000 °A . 

 (13) ÜÈÛÈÛ©ÛÙ¶Û¶ÛÛ ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛÛé.  

  State the types of diffraction. 

 (14) ¡öÛé¶Û ¸ÅÛé¤ ÉÛä× ™öé ? 

  What is zone plate ? 

________ 
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