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ÍÛæ̃ Û¶ÛÛ :  (1) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé. 
   (2) ÍÛ×ßÛÛ…Ûé¶ÛÛ …¬ÛÙ ¸Ûó̃ ÛÜÅÛ©Û ¸Ûó̈ ÛÛÜÅÛïõÛ ¾Ûä›÷¼Û ™öé. 
   (3) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
 

1. (A) ¶Ûà˜Ûé¶ÛÛ Íºõ¤øàïõ ¼Û×µÛÛÁõ¨Û …ÛïèõÜ©Û þùÛéÁõà ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›ÛÈÛÛé. 7 
   CsCl ¼Û×µÛÛÁõ¨Û …¶Ûé Ðéüî¡öÛ•ÛÛé¶ÛÅÛ îÅÛÛé¡ö ¸Ûéïõ¦ø ¼Û×µÛÛÁõ¨Û (hcp). 
      …¬ÛÈÛÛ 
  ÍÛ×Ü¾ÛÜ©Û Ü’õýÛÛ…Ûé …é¤øÅÛé ÉÛä× ? ›ä÷þùà ›ä÷þùà ÍÛ×Ü¾ÛÜ©Û Ü’õýÛÛ…Ûé …¶Ûé ©Ûé¶Ûé …¶ÛäÄõ¸Û ÍÛ×Ü¾ÛÜ©Û –Û¤øïõÛé¶Ûà 

ÜÈÛÍ©Ûè©Û ˜Û˜ÛÛÙ ïõÁõÛé.  
 (B) ÜÈÛÍ©Ûè©Û ™ö¨ÛÛÈÛ¤ø ïõÁõÛé. 7  
  (1) ïõÛéÈÛéÅÛ¶¤ø ¼Û×µÛ 
  (2) ÐüÛˆ¦ÖøÛé›÷¶Û ¼Û×µÛ  
     …¬ÛÈÛÛ 
  Íºõ¤øàïõ ÈÛ¦éø ¬Û©ÛÛ “Û-ÜïõÁõ¨ÛÛé¶ÛÛ ÜÈÛÈÛ©ÛÙ¶Û …×•Ûé ¼Ûóé•Û¶ÛÛé Ü¶ÛýÛ¾Û ©ÛÛÁõÈÛÛé. 
 

2. (A) ¤ÖøÛÜ¶¡öÍ¤øÁõ¾ÛÛ× ÅÛàïéõ›÷ ¸ÛóÈÛÛÐüÛé ICBO …¶Ûé ICEO ¶Ûé ¸ÛÜÁõ¸Û¬Û ³ùÛÁõÛ ÍÛ¾Û›ÛÈÛà ©Ûé¶ÛÛ …¶ýÛ ¸ÛóÈÛÛÐüÛé 
ÍÛÛ¬Ûé¶ÛÛ ÍÛ×¼Û×µÛÛé¶ÛÛ ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  ¤ÖøÛÜ¶¡öÍ¤øÁõ ¾ÛÛ¤éø CE …é¾¸ÅÛàºõÛýÛÁõ¶ÛÛé ¸ÛÜÁõ¸Û¬Û þùÛéÁõà ©Ûé¶Ûä× ïõÛýÛÙ ÍÛ¾Û›ÛÈÛÛé. ©Û¬ÛÛ Q-Ý¼Ûþäù¶Ûä× Í¬ÛÛ¶Û 

ïéõÈÛà Áõà©Ûé ¶Û‘õà ïõÁõà ÉÛïõÛýÛ ©Ûé þùÉÛÛÙÈÛÛé. 
 (B) ¤ø¶ÛéÅÛ ¦øÛýÛÛé¦ø¾ÛÛ× ¬Û©Ûà ¤ø¶ÛéÅÛá•Û¶Ûà ¸ÛóÜ’õýÛÛ ÍÛ¾Û›ÛÈÛÛé. ¤ø¶ÛéÅÛ ¦øÛýÛÛé¦ø¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé …ÛÅÛé”Û 

þùÛéÁõà¶Ûé ÈÛ¨ÛÙÈÛÛé …¶Ûé ©Ûé¶ÛÛ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé. 7 
      …¬ÛÈÛÛ 
  ýÛäÜ¶Û ›×÷îÉÛ¶Û ¤ÖøÛÜ¶¡öÍ¤øÁõ(UJT) ¶Ûà Áõ˜Û¶ÛÛ, ïõÛýÛÙ ¸Û±ùÜ©Û ÈÛ¨ÛÙÈÛà ©Ûé¶ÛÛ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé. 
 

3. (A) ïéõÜÈÛ¤øà¶ÛÛ …éïõ¾Û ïõþù þùà¥ø ¾ÛÛé¦ÕÍÛ …Ûéºõ …ÛéÍÍÛàÅÛéÉÛ¶ÍÛ¶Ûà ÍÛ×”ýÛÛ¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û  

N(ν)dν = 
8πν3

c3  dν ¸ÛÁõ¬Ûà ïéõÜÈÛ¤øà¾ÛÛ× ν …ÛÈÛèÜ«ÛÈÛÛÇÛ ÜÈÛÜïõÁõ¨Û¶Ûà Š›ÛÙ –Û¶Û©ÛÛ¶Ûä× ¸ÅÛÛ¶ïõ¶Ûä× ÍÛæªÛ 

¾ÛéÇÈÛÛé.  7 
…¬ÛÈÛÛ 

  ïõÛÁõïõ ÍÛ×•Û©Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé. ©Ûé ¸ÛÁõ¬Ûà V(x,t) ÜÈÛ½ÛÈÛ¶Ûà …ÍÛÁõ Ðéü¥øÇ •ÛÜ©Û ïõÁõ©ÛÛ ïõ¨Û ¾ÛÛ¤éø 
ËÛÛéÜ¦ø¶›÷Áõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
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 (B) ¦øà-¼ÛóÛé•ÅÛà¶ÛÛé …ÜµÛ©ÛïÙõ ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›ÛÈÛÛé. ›Ûé 250 v ¶Ûä× ÜÈÛ›÷ÜÍ¬ÛÜ©Û¾ÛÛ¶Û …Û¸Û©ÛÛ× ÜÍ¬ÛÁõ 
ˆÅÛéî¤ÖøÛé¶Û ¸ÛóÈÛéÜ•Û©Û ¬Û©ÛÛé ÐüÛéýÛ ©ÛÛé ©Ûé¶Ûà ¦øà-¼ÛóÛé•ÅÛà ©ÛÁ×õ•Û ÅÛ×¼ÛÛˆ ÉÛÛéµÛÛé.  7 

  ˆÅÛéî¤ÖøÛé¶Û¶ÛÛé ÜÈÛ›÷½ÛÛÁõ = 1.6 × 10–19 ïäõÅÛ×¼Û 
  ˆÅÛéî¤ÖøÛé¶Û¶Ûä× ®ùÈýÛ¾ÛÛ¶Û = 9.1 × 10–31 Üïõ.•ÛóÛ. 
       …¬ÛÈÛÛ 
  ¶ÛÛé¾ÛÙÅÛÛˆ¡ö¦ø …¶Ûé ¶ÛÛé¶Û-¶ÛÛé¾ÛÙÅÛÛˆ¡ö¦ø ©ÛÁ×õ•Û ÜÈÛµÛéýÛ …é¤øÅÛé ÉÛä× ? ¶ÛÛé¶Û-¶ÛÛé¾ÛÙÅÛÛˆ¡ö¦ø ©ÛÁ×õ•Û 

ÜÈÛµÛéýÛ¶Ûä× ¶ÛÛé¾ÛÙÅÛÛˆ¡éöÉÛ¶Û ïéõÈÛà Áõà©Ûé ïõÁõà ÉÛïõÛýÛ ©Ûé ÍÛ¾Û›ÛÈÛÛé. 
 
4. (A) N-ÜÍÅÛ¤ø ÈÛ¦éø ¬Û©ÛÛ »õÛé¶ÛÐüÛéºõÁõ ÜÈÛÈÛ©ÛÙ¶Û¶Ûà ÍÛ×¸Ûæ̈ ÛÙ ˜Û˜ÛÛÙ ïõÁõà ©ÛàÈÛó©ÛÛ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 7 
     …¬ÛÈÛÛ 

  »éõ¶ÛÅÛ¶ÛÛ …µÛÙ …ÛÈÛ©ÛÙ ¡öÛé¶Û ÍÛ¾Û›ÛÈÛà þùÉÛÛÙÈÛÛé ïéõ n-¾ÛÛ ’õ¾Û¶ÛÛ …µÛÙ …ÛÈÛ©ÛÙ ¡öÛé¶Û¶Ûä× “ÛéªÛºõÇ πλb 
™öé. 

 (B) ¸ÛóïõÛÉÛàýÛ Š¸ÛïõÁõ¨ÛÛé¶Ûà ÜÈÛ½Ûéþù¶Û ÉÛÜî©Û …é¤øÅÛé ÉÛä× ? ÜÈÛ½Ûéþù¶Û¶Ûà ÍÛà¾ÛÛ …¶Ûé ÁéõÅÛé¶ÛÛ ¸Ûó¾ÛÛ¨Û¶Ûà 
˜Û˜ÛÛÙ ïõÁõÛé.  7 

…¬ÛÈÛÛ 

  ÍÛ¾Û©ÛÅÛ ÜÈÛÈÛ©ÛÙ¶Û •Ûóé¤øá•Û¶Ûà Áõ˜Û¶ÛÛ …¶Ûé ¸ÛóÛýÛÛéÜ•Ûïõ •ÛÛé¥øÈÛ¨Û ÍÛ¾Û›ÛÈÛÛé. ›Ûé •Ûóé¤øá•Û¾ÛÛ× …éïõ ‡̃̂ Û¾ÛÛ× 
25,400 Áéõ”ÛÛ…Ûé ÐüÛéýÛ ©ÛÛé λ = 5800 Å ¶ÛÛ ¸ÛóïõÛÉÛ ¾ÛÛ¤éø ¸Ûó¬Û¾Û …¶Ûé Ü³ù©ÛàýÛ ’õ¾Û¶ÛÛ ïõÛé̈ ÛàýÛ 
Í¬ÛÛ¶Û ÉÛÛéµÛÛé. 

 
5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 14 

 (1) ÅÛé¤øàÍÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 (2) ÜÈÛ•¶ÛÁõ ÍÛà¤Õø¡ö ýÛäÜ¶Û¤ø ÍÛéÅÛ …é¤øÅÛé ÉÛä× ? 
 (3) ¸ÛþùÛ¬ÛÙ¶Ûà ÍÛ×ÉÛÜî©Û Š›ÛÙ …é¤øÅÛé ÉÛä× ? 
 (4) ›÷é ÍÛ¾Û©ÛÅÛ¶ÛÛ X, Y, Z …“ÛÛé ¸ÛÁõ¶ÛÛ …×©Û™öëþù (2, 3, 4) ÐüÛéýÛ ©ÛÛé ©Ûé¾Û¶ÛÛ Ü¾ÛÅÛÁõ …×ïõÛé ÅÛ”ÛÛé. 
 (5) …Û¸ÛéÅÛÛ ¤ÖøÛÜ¶¡öÍ¤øÁõ ¾ÛÛ¤éø α = 0.992 ÐüÛéýÛ ©ÛÛé β ¾ÛéÇÈÛÛé. 
 (6) Class-A …é¾¸ÅÛàºõÛýÛÁõ ïõÛé¶Ûé ïõÐéüÈÛÛýÛ ? 
 (7) ›Ûé ¡éö¶ÛÁõ ÈÛÛéÅ¤éø›÷¾ÛÛ× 40 mV¶ÛÛé ºéõÁõºõÛÁõ ïõÁõ©ÛÛ× ¡éö¶ÛÁõ ¸ÛóÈÛÛÐü¾ÛÛ× 20 mA¶ÛÛé ºéõÁõºõÛÁõ ¬Û©ÛÛé ÐüÛéýÛ 

©ÛÛé ¡éö¶ÛÁõ ˆ¾¸Ûé¦ø¶ÍÛ •Û¨ÛÛé. 
 (8) SCR¶Ûä× …Û”Ûä× ¶ÛÛ¾Û sp…Û¸ÛÛé. 
 (9) ÜªÛ¸ÛÜÁõ¾ÛÛ¨Û¾ÛÛ× ¾Ûäî©Û ïõ¨Û ¾ÛÛ¤éø¶Ûä× ËÛÛéÜ¦ø¶›÷Áõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 
 (10) ïõÛé¾¸Û¤ø¶Û …ÍÛÁõ …é¤øÅÛé ÉÛä× ? 
 (11) ÁéõÅÛé œ÷¶ÍÛ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 
 (12) ÜÈÛÈÛ©ÛÙ¶Û¶ÛÛ ¸ÛóïõÛÁõ ïõýÛÛ ïõýÛÛ ™öé ? 
 (13) ÍÛ¾Û©ÛÅÛ ÜÈÛÈÛ©ÛÙ¶Û •Ûóé¤øá•Û¶Ûà ÜÈÛ½ÛÛ›÷¶Û ÉÛÜî©Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 
 (14) ¡öÛé¶Û ¸ÅÛé¤ø …é¤øÅÛé ÉÛä× ? 

__________ 
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Instructions :  (1) Attempt all questions. 
    (2) Symbol used have their usual meanings. 
    (3) All questions carry equal marks. 
 
1. (A) Describe below mentioned crystal structures with figure. 7 
   CsCl  Structure and Hexagonal close packed structure (hcp). 
      OR 
  What are symmetry operations ? Discuss the different types of symmetry 

operations and corresponding symmetry elements.   
 (B) Describe in detail : 7  
  (1) Co-valent Bond 
  (2) Hydrogen Bond 
      OR 
  Obtain the Bragg’s law for diffraction of X-rays by a crystal. 
 

2. (A) Explain Leakage currents ICBO and ICEO in transistor with circuit and obtain 

their relations with other currents. 7 

OR 
  Draw circuit of CE amplifier of transistor and describe its working. Explain how 

to decide the position of Q-point for this.  
 (B) Explain Tunneling Process in the tunnel Diode. Describe characteristics of Tunnel 

Diode drawing graph and write its uses. 7 
OR 

  Explain the construction, working process of Uni Junction Transistor (UJT) and 
write its uses. 

 

3. (A) From the equation of number of modes of oscillation in cavity per unit volume 

N(ν)dν = 
8πν3

c3  dν , obtain Plank’s formula for energy density of radiation of 

frequency ν in cavity. 7  
OR 

  Explain operator correspondence. From that obtain schrodinger Equation for 
moving particle under potential V(x, t).  
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 (B) Explain in detail De-Broglie’s hypothesis. Calculate De-Broglie’s wave length for 
a stationary electron accelerated by 250 volt of Potential difference.   

  Charge of electronõ = 1.6 × 10–19 coulomb 

  Mass of electron = 9.1 × 10–31 kg 7  

OR 
  What is Normalized and Non-normalized wave function ? How to do 

normalization of Non-normalized wave function ? Explain.  

 
4. (A) Describe Fraunhoffer diffraction by N-slits and obtain the equation of intensity. 7 

OR 

  Explain the Fresnel’s half period zones. Show that the area of the nth half period 
zone is πλb. 

 (B) What is Resolving Power of optical instrument ? Discuss limit of resolution and 
Rayleigh’s criterion. 7 

OR 

  Explain construction and Experimental arrangement of plane Diffraction grating. 
If there are 25,400 lines per inch in grating, find the angular positions for 1st and 
2nd order maxima for wavelength of λ = 5800 Å. 

  
5. Answer the following short questions : 14 

 (1) Define Lattice. 
 (2) What is Wigner-Seitz unit cell ? 
 (3) What is Cohesive energy of substance ? 
 (4) Find the Miller indices of the plane whose intercepts on X, Y, Z axis are (2, 3, 4). 

 (5) If α = 0.992 for given transistor, then find β. 
 (6) What is Class-A amplifier ? 
 (7) When the difference in Zener voltage 40 mV corresponds to the difference in 

Zener current 20 mA. Calculate Zener Impedance.  
 (8) Write full name of SCR. 

 (9) Write Schrodinger equation of a particle in 3-dimension. 
 (10) What is Compton effect ? 
 (11) Write the equation of Rayleigh-Jeans law. 
 (12) What are the types of diffraction ? 
 (13) Write the equation of Dispersive Power of plane grating. 

 (14) What is Zone plate ? 
__________ 

 


