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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛ¾ÛÛ¶Û ™öé. 
  (2) ÍÛ×ßÛÛ…Ûé¶ÛÛ ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ ™öé. 
 

1. (…) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ : 
→
A  · (

→
B  × 

→
C ) = 

⎪
⎪
⎪

⎪
⎪
⎪Ax  Ay  Az

 Bx  By  Bz
 Cx  Cy  Cz 

 …¶Ûé ©Ûé¶ÛÛé ˜Û’õàýÛ •Ûä̈ ÛµÛ¾ÛÙ ÍÛÛÜ¼Û©Û ïõÁõÛé. 7 

    …¬ÛÈÛÛ  
  ÍÛÜþùÉÛ “ÛéªÛ¶Ûä× ¦øÛˆÈÛ›÷Ù¶ÍÛ ÈÛ¨ÛÙÈÛÛé. 
 (¼Û) •ÛÛñÍÛ¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 4 
    …¬ÛÈÛÛ 

  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¸Ûè¬ÈÛà¶Ûä× ÍÛæýÛÙ¶Ûà ÍÛÛ¸Ûé“Ûé ïõÛé¨ÛàýÛ ÈÛé•Û¾ÛÛ¶Û 
→
L  = mwr2 k̂ ™öé. 

 (ïõ) 
→
A  = (1, 1, –1), 

→
B  = (2, –1, 1) …¶Ûé 

→
C  = (m, –1, m) ¶Ûé ÍÛ¾Û©ÛÅÛÍ¬Û ¼Û¶ÛÛÈÛé ©ÛéÈÛà m ¶Ûà 

Ýïõ¾Û©Û ÉÛÛéµÛÛé.  3 
    …¬ÛÈÛÛ 

  
→
F  = (x + 2y) î  + (2y – z) ĵ  + (x + 2z) k̂ ¾ÛÛ¤éø div

→
F  ÉÛÛéµÛÛé. 

 
2. (…) þùÛéÁõà ¸ÛÁõ ¸ÛóÍÛÁõ©ÛÛ ©ÛÁ×õ•Û ¾ÛÛ¤éø¶Ûä× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé …¶Ûé ©ÛÁ×õ•Û ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. ©Ûé¶ÛÛé 

Š¸ÛýÛÛé•Û ïõÁõà¶Ûé v = 
T
μ  ¾ÛéÇÈÛÛé. 7 

    …¬ÛÈÛÛ 
  …Å¤ÖøÛÍÛÛéÜ¶Ûïõ ©ÛÁ×õ•ÛÛé¶ÛÛ Š©¸ÛÛþù¶Û¶Ûà ¸Ûà¡öÛé ˆÅÛéî¤Öøàïõ ¸Û±ùÜ©Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé. ¸Ûà¡öÛé ˆÅÛéî¤Öøàïõ 

þùÛéÅÛïõ¶Ûà ïõÛýÛÙ¸Û±ùÜ©Û ÅÛ”ÛÛé. 
 (¼Û) …Å¤ÖøÛÍÛÛéÜ¶Ûïõ ©ÛÁ×õ•ÛÛé¶ÛÛ ïõÛéˆ¸Û¨Û ˜ÛÛÁõ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 4 
    …¬ÛÈÛÛ 
   îÈÛÛñÅÛà¤øà …¶Ûé ¸Ûà˜Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
 (ïõ) ïõÛ¶Û¶Ûà ÍÛ×ÈÛéÜþù©ÛÛ ¸ÛÁ ¶ÛÛêµÛ ÅÛ”ÛÛé. 3 
    …¬ÛÈÛÛ 
  þùÛéÁõà ¸ÛÁõ ¸ÛóÍÛÁõ©ÛÛ ©ÛÁ×õ•Û¶ÛÛé ÈÛé•Û 80 cm/sec ÐüÛéýÛ ©ÛÛé þùÛéÁõà ¸ÛÁõ¶Ûä× ©Û¨ÛÛÈÛ¼ÛÇ ÉÛÛéµÛÛé. þùÛéÁõà¶Ûà 

…éïõ¾Û ÅÛ×¼ÛÛˆ¶Ûä× þùÇ = 0.08 gm/cm ™öé. 
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3. (…) ¶ýÛæ¤ø¶Û¶ÛÛ ÈÛÅÛýÛÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé …ßÛÛ©Û ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ …¶Ûé ¸ÛóÈÛÛÐüà¶ÛÛ ÈÛ’õà½ÛÈÛ¶ÛÛ×ïõ ÉÛÛéµÛÈÛÛ¶Ûä× 
ÍÛæªÛ ¾ÛéÇÈÛÛé.  7 

     …¬ÛÈÛÛ 

  ËÛéÜ¨Ûïõ 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 3

0 –4 3
0 0 7

 ¾ÛÛ¤éø …ÛýÛ•Û¶Û ¾ÛæÅýÛÛé …¶Ûé …ÛýÛ•Û¶Û ÍÛÜþùÉÛÛé ¾ÛéÇÈÛÛé. 

 (¼Û) ¶ÛÛé¦øÅÛ ÍÛ¾Û©ÛÅÛÛé ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 4 
     …¬ÛÈÛÛ 
  ºõ¾ÛÛÙ¤ø¶ÛÛé ÜÍÛ±ùÛ×©Û ÅÛ”ÛÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ¸ÛÁõÛÈÛ©ÛÙ¶Û¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛÛé. 
 (ïõ) ¶ýÛæ¤ø¶Û¶ÛÛ ÈÛÅÛýÛÛé¾ÛÛ× ¸ÛÛ×˜Û¾Ûà …¸ÛóïõÛÜÉÛ©Û ÉÛÅÛÛïõÛ¶Ûà ÜªÛšýÛÛ 0.2 cm ™öé ©ÛÛé ÅÛé¶ÍÛ¶Ûà ÈÛ’õ©ÛÛÜªÛšýÛÛ 

ÉÛÛéµÛÛé. (λ = 6000Å ÅÛÛé.) 3 
     …¬ÛÈÛÛ 

  ËÛéÜ¨Ûïõ¶ÛÛé Áéõ¶ïõ ÉÛÛéµÛÛé. A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 3

2 3 4
3 4 5

 

 
4. (…) Š«Ûéœ÷©Û Š©ÍÛ›÷Ù¶Û …¶Ûé ÍÈÛýÛ× Š©ÍÛ›÷Ù¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û ÅÛ”ÛÛé. 7 
     …¬ÛÈÛÛ 
  …Ûˆ¶ÛÍ¤øÛˆ¶Û¶ÛÛ …˜ÛÇÛ×ïõÛé A …¶Ûé B ÉÛÛéµÛÛé. 
 (¼Û) LASER ¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé ÅÛ”ÛÛé. 4 
     …¬ÛÈÛÛ 
  LASER ¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 
 (ïõ) ÍÈÛýÛ× Š©ÍÛ›÷Ù¶Û …¶Ûé Š«Ûéœ÷©Û Š©ÍÛ›÷Ù¶Û¶ÛÛ þùÁõ¶ÛÛé •Ûä̈ ÛÛé«ÛÁõ 60 K ©ÛÛ¸Û¾ÛÛ¶Ûé ÉÛÛéµÛÛé. λ = 15 μm ÅÛÛé. 3 
     …¬ÛÈÛÛ 
  ÅÛé¡öá•Û …éïõÉÛ¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
 
5. (1) …Û½ÛÛÍÛà ÍÛÜþùÉÛ …é¤øÅÛé ÉÛä× ? 14 

 (2) î  × ( ĵ  + k̂) = _________ 
 (3) …ÜþùÉÛ “ÛéªÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 
 (4) ÐüÛ¾ÛÛëÜ¶Ûïõ ©ÛÁ×õ•ÛÛé …é¤øÅÛé ÉÛä× ? 
 (5) µÈÛÜ¶Û¶Ûà ©ÛàÈÛó©ÛÛ¶ÛÛé SI …éïõ¾Û ÅÛ”ÛÛé. 
 (6) ÅÛÛñ-¸Ûà˜Û µÈÛÜ¶Û …é¤øÅÛé ÉÛä× ? 
 (7) …Å¤ÖøÛÍÛÛéÜ¶Ûïõ ©ÛÁ×õ•ÛÛé¶Ûà ¡ö¦ø¸Û ïéõ¤øÅÛà ÐüÛéýÛ ™öé ? 
 (8) ÈýÛÜ©ÛïõÁõ¨Û …é¤øÅÛé ÉÛä× ? 
 (9) ÍÛá•ýÛäÅÛÁõ …¶Ûé ¶ÛÛé¶Û ÍÛá•ýÛäÅÛÁõ ËÛéÜ¨Ûïõ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 
 (10) ¸ÛÛ©ÛÇÛ ÅÛé¶ÍÛ¶Ûà ïéõ¶®ùÅÛ×¼ÛÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 
 (11) LASER ¶Ûä× …Û”Ûä× ¶ÛÛ¾Û ÅÛ”ÛÛé. 
 (12) LIDAR …é¤øÅÛé ÉÛä× ? 
 (13) ¸ÛÛȩ́ ýÛäÅÛéÉÛ¶Û ˆ¶ÈÛ¡Ùö¶Û …é¤øÅÛé ÉÛä× ? 
 (14) LASER ¼Ûà¾Û¶Ûà ©ÛàÈÛó©ÛÛ¶Ûà ÍÛæªÛ ÅÛ”ÛÛé. 

________ 
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Instruction :  (1) All questions carry equal marks. 
   (2) Symbols have their usual meaning. 
 

1. (a) Prove that, 
→
A  · (

→
B  × 

→
C ) = 

⎪
⎪
⎪

⎪
⎪
⎪Ax  Ay  Az

 Bx  By  Bz
 Cx  Cy  Cz 

 and explain its cyclic property. 7 

    OR 
  Explain divergence of vector field. 
 (b) State and prove Gauss’s theorem. 4 
    OR 

  Prove that the angular momentum of Earth with respect to Sun is 
→
L  = mwr2 k̂. 

 (cõ) 
→
A  = (1, 1, –1), 

→
B  = (2, –1, 1) and 

→
C  = (m, –1, m), to make this vectors co-planer 

find the value of m. 3 
    OR 

  For 
→
F  = (x + 2y) î  + (2y – z) ĵ  + (x + 2z) k̂ find div

→
F . 

 
2. (a) Write the differential equation of waves propagating on string and write wave 

equation and using it derive v = 
T
μ . 7 

    OR 
  Describe principle of Pizzo electric method to produce ultrasonic waves and 

discuss working of Pizzo electric oscillator. 
 (b) Write any four uses of ultrasonic waves. 4 
    OR 
   Write a note on Kwality and picth. 
 (cõ) Write a note on sensitivity of ear. 3 
    OR 
  Velocity of wave propagating on string is 80 cm/sec then find tension in the string. 

Mass per unit length of string = 0.08 gm/cm. 
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3. (a) Derive the equations to find unknown wavelength and refractive index of liquid 
using Newton’s rings. 7 

     OR 

  Obtain Eigen values and Eigen vectors of matrix 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 3

0 –4 3
0 0 7

. 

 (b) Explain Nodal planes. 4 
     OR 
  Write farmat principle and derive law of reflection using it. 
 (cõ) The radius of 5th dark fring of Newtons ring is 0.2 cm then find radius of curvature 

of lens. (Take λ = 6000Å) 3 
     OR 

  Find the Rank of Matrix A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 3

2 3 4
3 4 5

 

 
4. (a) Write the difference between stimulated emission and spontaneous emission. 7 
     OR 
  Derive Eeinstein’s constants A and B. 
 (b) Write the characteristics of LASER. 4 
     OR 
  Write uses of LASER. 
 (c) Find the ratio of rate of spontaneous emission and stimulated emission at  60 K. 

Take λ  = 16 µm. 3 
     OR 
  Write a note on Lasing Action. 
 
5. (1) What is pseudo vector ? 14 

 (2) î  × ( ĵ  + k̂) = _________ 
 (3) Define Scaler Field. 
 (4) What are harmonic waves ? 
 (5) Give SI unit of intensity of sound. 
 (6) What is low pitch sound ? 
 (7) What is the speed of Ultrasonic waves ? 
 (8) What is interference ? 
 (9) Define singular and non-singular matrix . 
 (10) Write equation for focal length of thin lens. 
 (11) Write full form of LASER.  
 (12)  What is LIDAR ? 
 (13) What is population inversion ? 
 (14) Write equation of intensity of LASER beam.  

________ 
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