
Seat No. : ____________ 

FB-04 
Physics  Paper-II 

(New Course) 
 

Time : 3 Hours]  [Total Marks : 70 
 

ÍÛæ˜Û¶ÛÛ : (1) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛ¾ÛÛ¶Û ™öé. 
 (2) ÍÛ×ßÛÛ…Ûé¶ÛÛé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ ™öé. 
 (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷ −ùÉÛÛÙÈÛéÅÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛæ˜ÛÈÛéé ™öé. 
 

1. (a) ÍÛé�¿ÛäÅÛÁõ ÍÛ×©ÛäÅÛ¶Û …¶Ûé ¤ÖøÛÜ¶ÍÛ¿Û¶¤ø ÍÛ×©ÛäÅÛ¶Û ÍÛ¾Û›÷ÛÈÛà ¼Û¶¶Ûé¶ÛÛ ›÷ÄõÁõà ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 7 
 (b) ¾ÛàÅÛÁõ …×�õÛé ÍÛ¾Û›÷ÛÈÛÛé. 4 
 (c) Ra226 ¶ÛÛé …μÛÙœ÷ÈÛ¶Û�õÛÇ 1620 ÈÛÌÛÙ ™öé …¶Ûé U238 ¶ÛÛé …μÛÙœ÷ÈÛ¶Û�õÛÇ 4.5 × 109 ÈÛÌÛÙ ™öé. 

…Û ¸ÛÁõ¬Ûà 1 •ÛóÛ¾Û U238  ÍÛÛ¬Ûé ÍÛé�¿ÛäÅÛÁõ ÁéõÜ¦ø¿ÛÛé…éÜ�¤øÈÛ ÍÛ×©ÛäÅÛ¶Û¾ÛÛ× ÁõÐéüÅÛÛ Ra226 ¶Ûä× −ùÇ 
ÉÛÛéμÛÛé. 3 

…¬ÛÈÛÛ 
1. (a) Íºõ¤øà�õ ÈÛ¦éø ¬Û©ÛÛ “Û-Ü�õÁõ¨ÛÛé¶ÛÛ ÜÈÛÈÛ©ÛÙ¶Û ¾ÛÛ¤éø ¼Ûóé•Û¶ÛÛé Ü¶Û¿Û¾Û ¾ÛéÇÈÛÛé. 6 
 (b) ÍºõÜ¤ø�õ ÜÈÛÈÛ©ÛÙ¶Û¶ÛÛ …½¿ÛÛÍÛ ¾ÛÛ¤éø ½Ûó¾Û¨Û �õÁõ©ÛÛ× Ü’õÍ¤øÅÛ¶Ûà Áõà©Û …Û� èõÜ©Û −ùÛéÁõà¶Ûé ÍÛ¾Û›÷ÛÈÛÛé. 6 
 (c) ¶Ûà˜Ûé¶ÛÛ ÍÛ¾Ûà�õÁõ¨ÛÛé ¸ÛäÁõÛ �õÁõÛé : 2 
  (1) 7N13 → 6C13 + ----- + ----- (2) 6C14  → 7N14 + ----- + ----- 
 

2. (a) R-L ËÛé¨Ûà ¦øà.ÍÛà. ¸ÛÜÁõ¸Û¬Û¾ÛÛ× ÜÈÛ²ä©Û¸ÛóÈÛÛÐü¶Ûà ÈÛèÜ±ù ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 
 (b) ÉÛéÁõá•Û¼Ûóà›÷ ÈÛ¦éø �éõ¸ÛéÍÛà¤ø¶ÍÛ¶Ûä× ¾ÛæÅ¿Û ÉÛÛéμÛÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 5 
 (c) ¾Ûé�ÍÛÈÛéÅÛ ¼Ûóà›÷¶ÛÛ ¸Ûó¿ÛÛé•Û¾ÛÛ× A.F.O. ¾ÛÛ×¬Ûà 1 kHz …ÛÈÛèÜ«Û ÅÛÛ•Ûæ ¸ÛÛ¦øà ™öé, ©¿ÛÛÁéõ Ðéü¦øºõÛé¶Û¾ÛÛ× 

…ÈÛÛ›÷ …Ûé™öÛ¾ÛÛ× …Ûé™öÛé �õÁõ©ÛÛ× ÍÛ×©ÛäÅÛ¶Û¶Ûà ÜÍ¬ÛÜ©Û ¾ÛéÇÈÛÈÛÛ C1 = 0.2 μF, R2 = 500 Ω …¶Ûé 
R3 = 1000 Ω ÁõÛ”ÛÈÛÛ ¸Û¦éø ™öé ©ÛÛé •Ûä×˜ÛÇÛ¶Ûä× †¶¦ø�¤øÁõ •Û¨ÛÛé. 3 

…¬ÛÈÛÛ 
2. (a) ¸Ûæ¨ÛÙ©ÛÁ×õ•Û ÁéõÜ�¤øºõÛ¿ÛÁõ¶ÛÛé ¸ÛÜÁõ¸Û¬Û −ùÛéÁõÛé …¶Ûé ©Ûé¶Ûä× �õÛ¿ÛÙ ÍÛ¾Û›÷ÛÈÛÛé. ¦øà.ÍÛà. ¸ÛóÈÛÛÐü (Idc), RMS 

¸ÛóÈÛÛÐü (Irms), Áõà¸ÛÅÛ …×�õ (γ) ©Ûé¾Û›÷ ¦øà.ÍÛà. …ÛŠ¤ø¸Ûæ¤ø ÈÛÛéÅ¤éø›÷ (Vdc) ¾ÛÛ¤éø¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 8 
 (b) Ü¼Ûó›÷ ÁéõÜ�¤øºõÛ¿ÛÁõ¶ÛÛé ¸ÛÜÁõ¸Û¬Û −ùÛéÁõà ©Ûé¶Ûä× �õÛ¿ÛÙ ÍÛ¾Û›÷ÛÈÛÛé. 3 
 (c) ¡éö¶ÛÁõø ¦øÛ¿ÛÛé¦ø ¸ÛÁõ ©ÛÛ¸Û¾ÛÛ¶Û¶Ûà …ÍÛÁõ ÍÛ¾Û›÷ÛÈÛÛé. 3 
 

3. (a) ÜÈÛ²ä©Û Ü³ùμÛóäÈÛà …é¤øÅÛé ÉÛä× ? ÜÈÛ²ä©Û μÛóäÈÛà¬Ûà −æùÁõ¶ÛÛ Ý¼Û−äù…é ÜÍ¬ÛÜ©Û¾ÛÛ¶Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 7 

 (b) ÜÈÛ›÷“ÛéªÛ ( E
→

 ) …¶Ûé ÜÈÛ›÷ÜÍ¬ÛÜ©Û¾ÛÛ¶Û (φ) ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×μÛ ¾ÛéÇÈÛÛé. 4 
 (c) 4 ¾Ûà¤øÁõ¶Ûà ¼ÛÛ›ä÷ μÛÁõÛÈÛ©ÛÛ ÍÛ¾Û¼ÛÛ›ä÷ ÜªÛ�õÛé̈ Û¶ÛÛ …é�õ ÜÉÛÁõÛéÝ¼Û−äù ¸ÛÁõ +40 � äõÅÛ×¼Û …¶Ûé ¼Ûà›÷Û 

ÜÉÛÁõÛéÝ¼Û−äù ¸ÛÁõ −20 � äõÅÛ×¼Û ÜÈÛ›÷½ÛÛÁõ ¾Ûæ�éõÅÛÛ ™öé. ªÛà›÷Û ÜÉÛÁõÛéÝ¼Û−äù ¸ÛÁõ ÜÍ¬ÛÜ©Û¾ÛÛ¶Û ÉÛÛéμÛÛé. …Û 
ÜÉÛÁõÛéÝ¼Û−äù ¸ÛÁõ +2 �äõÅÛ×¼Û ÜÈÛ›÷½ÛÛÁõ …¶Û×©Û …×©ÛÁéõ¬Ûà ÅÛÛÈÛÈÛÛ �õÁõÈÛä ¸Û¦ø©Ûä× �õÛ¿ÛÙ ÉÛÛéμÛÛé. 

  (K = 
1

4 πε0
 = 9 × 109 mks)   3 
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…¬ÛÈÛÛ 

3. (a) � éõ¸ÛéÍÛà¤øÁõ …é¤øÅÛé ÉÛä× ? � éõ¸ÛéÍÛà¤øÁõ ÍÛÛ¬Ûé ÍÛ×�õÇÛ¿ÛéÅÛ Š›÷ÛÙ  W = 
Eo
2   ∫ E2 δτ ÐüÛé¿Û ™öé ©Ûé¾Û 

ÍÛÛÜ¼Û©Û �õÁõÛé. 6 
 (b) …μÛóäÈÛà¿Û ¸ÛóÈÛÛÐüà…Ûé …¶Ûé –Û¶Û ¸Û−ùÛ¬ÛÙ ¾ÛÛ¤éø �ÅÛÛéÜÍÛ¿ÛÍÛ-¾ÛÛéÍÛÛé¤øà (Clausius–Mossotti) ¶Ûä× 

ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 
 (c) ÜÈÛ²ä©Û ¹ÅÛ�ÍÛ …¶Ûé ÜÈÛ²ä©Û ˜Û©Ûä¬ÛÙμÛóäÈÛà¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 2 
 
4. (a) ÐüÛÁõ¼ÛμμÛ •ÛÛé¥øÈÛéÅÛÛ× ÍÛäÍÛ×¼Û±ù Š−Õù•Û¾ÛÛé¬Ûà −æùÁõ¶ÛÛ Ý¼Û−äù…é ¸ÛÜÁõ¨ÛÛ¾Ûà ©ÛàÈÛó©ÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ       

ER = nE = 

⎣⎢
⎢⎡

⎦⎥
⎥⎤sin 

nδ
2

n sin 
δ
2

  ¾ÛéÇÈÛÛé. 6 

 (b) ¶¿Ûæ¤ø¶Û¶ÛÛ ÈÛÅÛ¿ÛÛé¶Ûà ¾Û−ù−ù¬Ûà …ßÛÛ©Û ¸Ûó�õÛÉÛ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé …¶Ûé ¸Ûó¿ÛÛé•Û¶Ûä× 
ÈÛ¨ÛÙ¶Û �õÁõÛé. 4 

 (c) ¶¿Ûæ¤ø¶Û¶Ûà Áõá•ÛÛé¶ÛÛ …é�õ ¸Ûó¿ÛÛé•Û¾ÛÛ× …Û¸ÛÛ©Û ¸Ûó�õÛÉÛ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ 5000 A°  ™öé. ¸ÛÁõÛÈÛ©ÛÙ¶Û¬Ûà 
¾ÛÇ©Ûà Áõá•ÛÛé¾ÛÛ× −ùÍÛ¾Ûà …¸Ûó�õÛÜÉÛ©Û Áõá•Û¶ÛÛé È¿ÛÛÍÛ 1 ÍÛé.¾Ûà. ™öé. …Û¸ÛéÅÛÛ ÅÛé¶ÍÛ¶Ûà ÈÛ’õ©ÛÛ 
ÜªÛš¿ÛÛ •Û¨ÛÛé. 4 

…¬ÛÈÛÛ 
4. (a) ¸ÛÛ©ÛÇÛ Í©ÛÁõ¶ÛÛ ¸ÛÁõÛÈÛ©ÛÙ¶Û ÜÈÛ½ÛÛ•Û¾ÛÛ× ¬Û©Ûä× È¿ÛÜ©Û�õÁõ¨Û ÍÛ¾Û›÷ÛÈÛÛé …¶Ûé ¸Ûó�õÛÉÛà¿Û ¸Û¬Û©ÛºõÛÈÛ©Û 

¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 
 (b) ¾ÛÛ†�õÅÛÍÛ¶Û †¶¤øÁõºéõÁõÛé¾Ûà¤øÁõ ÈÛ¦éø …ßÛÛ©Û ¸Ûó�õÛÉÛ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ ÉÛÛéμÛÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 5 
 (c) ¾ÛÛ†�õÅÛÍÛ¶Û †¶¤øÁõºéõÁõÛé¾Ûà¤øÁõ¶ÛÛ …é�õ ¸Ûó¿ÛÛé•Û¾ÛÛ× …é�õ …ÁõàÍÛÛé 0.08 ¾ÛàÅÛà¾Ûà¤øÁõ Í¬ÛÛ¶ÛÛ×©ÛÁõ �õÁéõ 

©¿ÛÛÁéõ ´ùÉ¿Û¸Û¤ø ¸ÛÁõ¬Ûà 250 ÉÛÅÛÛ�õÛ…Ûé ¸ÛÍÛÛÁõ ¬ÛÛ¿Û ™öé ©ÛÛé ¸Ûó�õÛÉÛ¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ ÉÛÛéμÛÛé. 3 
 
5. (a) …¸ÛéÜ“Û©Û Ý�õ¾Û©ÛÛé ÍÛ¾Û›÷ÛÈÛà¶Ûé …ÐÕüÁõ¶ºéõÍ¤ø (Ehrenfest’s theorem) ¶ÛÛé ¸Ûó¾Ûé¿Û ÍÛÛÜ¼Û©Û �õÁõÛé. 8 
 (b) •Û¾Ûé ©Ûé ¼Ûé ÅÛ”ÛÛé : 6 
  (1) ¶ÛÛé¶Û ¶ÛÛé¾ÛÙÅÛÛ†¡ö ©ÛÁ×õ•ÛÜÈÛμÛé¿Û �õÛé¶Ûé �õÐéüÈÛÛ¿Û ? …Û ©ÛÁ×õ•ÛÜÈÛμÛé¿Û ¾ÛÛ¤éø ¸Ûé¤øà¶Ûà ¸ÛμμÛÜ©Û¶Ûä× 

¶ÛÛé¾ÛÙÅÛÛ†¡éöÉÛ¶Û ÅÛÛ•Ûä ¸ÛÛ¦øÛé. 
  (2) ÜÍ¬ÛÁõ ÜÍ¬ÛÜ©Û…Ûé ÉÛä× ™öé ? ÍÛ¾Û¿Û¬Ûà ÍÈÛ©Û×ªÛ …éÈÛä× ËÛÛéÜ¦ø¶›÷Áõ ÍÛ¾Ûà�õÁõ¨Û ©ÛÛÁõÈÛÛé, 
  (3) ËÛÛéÜ¦ø¶›÷Áõ¶ÛÛ ÍÛ¾Ûà�õÁõ¨Û¶Ûà ÅÛÛ“ÛÜ¨Û�õ©ÛÛ…Ûé ˜Û˜ÛÛë.  

…¬ÛÈÛÛ 
5. (a) »éõ¶�õÐü¤Ùø¡ö¶ÛÛé ¸Ûó¿ÛÛé•Û ÈÛ¨ÛÙÈÛÛé. 4 
 (b) �õÛé¾¸Û¤ø¶Û …ÍÛÁõ (Compton effect) …é¤øÅÛé ÉÛä× ? �õÛé¾¸Û¤ø¶Û …ÍÛÁõ¶Ûà ¸Ûó� éõÜÁõ©Û ÜÈÛÜ�õÁõ¨Û 

…ÛÈÛèÜ«Û ¾ÛÛ¤éø¶Ûä ÍÛæªÛ ¾ÛéÇÈÛÛé. 5 
 (c) ¾Ûé�ÍÛ ¸ÅÛÛ×�õ¶Ûà ¬Ûà¿ÛÁõà ¸ÛÁõ¬Ûà ÁõàÅÛé-œ÷¶ÍÛ¶ÛÛé ¸Ûó¾Ûé¿Û ©Û¬ÛÛ ÜÈÛ¶ÍÛ¶ÛÛé ¸Ûó¾Ûé¿Û ˜Û˜ÛÛë ©Û¬ÛÛ ©Ûé¶ÛÛ ¾ÛÛ¤éø 

›÷ÄõÁõà ÍÛæªÛ ©Û¬ÛÛ …ÛÅÛé”Û −ùÉÛÛÙÈÛÛé. 5 
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Seat No. : ____________ 

FB-04 
Physics Paper-II 

(New Course) 
 

Time : 3 Hours]  [Total Marks : 70 
 

Instructions : (1) All questions carry equal marks. 
  (2) Symbols have their usual meaning. 
  (3) Figures to the right indicate marks. 
   
1. (a) Explain secular radioactive equilibrium and transient radioactive equilibrium 

and obtain necessary formula. 7 
 (b) Explain Miller indices. 4 
 (c) Half life time of Ra226 is 1620 years and that of U238 is 4.5 × 109 years. From 

this find the mass of Ra226 in secular radioactive equilibrium with 1 gm of U238. 3 
OR 

1. (a) Obtain Bragg’s law for diffraction of x-rays by crystal. 6 
 (b) Explain, with figure, rotating crystal method to study the crystal diffraction by 

crystal method. 6 
 (c) Complete the following equations : 2 
  (1) 7N13 → 6C13 + ----- + ----- 

  (2) 6C14  → 7N14 + ----- + ----- 
 

2. (a) Derive the formula for growth of current in R-L d.c. circuit. 6  
 (b) Explain the method to find capacitance using Schering bridge. 5 
 (c) In a Maxwell bridge, minimum sound is heard in the head phone when 1000 Hz 

frequency is applied by A.F.O. to the circuit with C1 = 0.2 μF, R2 = 500 Ω and 
R3 = 1000 Ω. Calculate inductance of the coil. 3 

OR 
2. (a) Draw the circuit diagram of full wave rectifier and explain its working. Derive 

formula for D.C. current (Idc), RMS value of current (Irms), Ripple factor (γ) and 
D.C. output voltage (Vdc). 8 

 (b) Draw the circuit diagram of bridge rectifier and explain its working. 3 
 (c) Explain effect of temperature on zener diode. 3 
 
3. (a) What is electric dipole ? Obtain the formula for the potential at a far away point 

from the electric dipole. 7 

 (b) Obtain the relation between electric field  ( E
→

) and electric potential (φ). 4 
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 (c) +40 coulomb on one vertex and –20 coulomb on the other vertex of an 
equilateral triangle are placed. Length of each side is 4 mt. Find the potential at 
the third vertex. Find the work to be done to bring +2 coulomb charge from 
infinity to this vertex. 

  (K = 
1

4 πε0
 = 9 × 109 mks)   3 

OR 
3. (a) What is capacitor ? Obtain the expression for the energy stored in a charged 

capacitor W = 
E0

2   ∫ E2 δτ. 6 

 (b) Obtain Clausius–Mossotti equation for non-polar liquids and solids. 6 
 (c) Give definition of electric flux and electric quadrupole. 2 
 

4. (a) Derive formula ER = nE =  

⎣⎢
⎢⎡

⎦⎥
⎥⎤sin 

nδ
2

n sin 
δ
2

  for the resultant intensity at a far distant 

point due to coherent sources arranged in array. 6 
 (b) Obtain the expression for the wavelength of unknown light using Newton’s 

rings and describe experiment. 4 
 (c) The diameter of 10th Newton’s dark ring is 1 cm. If wavelength used is 5000A° , 

find the radius of curvature of this lens. 4 
OR 

4. (a) Explain the interference in the reflection region of thin film and obtain the 
expression for the optical path-difference. 6 

 (b) Explain the method of finding the wavelength of unknown light by Michelson 
interferometer. 5 

 (c) In a Michelson interferometer experiment a mirror is displaced by 0.08 mm, 
then 250 fringes are shifted. Calculate the wavelength of light used. 3 

 

5. (a) Explain expected values and hence obtain Ehrenfest’s theorem. 8 
 (b) Write any two : 6 
  (1) What is non-normalization wave function ? Apply box normalization for it. 
  (2) What are steady state conditions ? Derive Schrödinger’s equation which is 

independent of time. 
  (3) Discuss characteristics of Schrödinger’s equation. 

OR 
5. (a) Describe Frank-Hertz experiment. 4 
 (b) What is Compton effect ? Obtain the expression for the frequency of scattered 

radiation in Compton effect. 5 

(c) Discuss Rayleigh-Jean’s theorem and Wein’s theorem on the basis of          
Max Planck’s theory. Show its necessary formula and graph. 5 
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ÍÛæ˜Û¶ÛÛ : (1) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛ¾ÛÛ¶Û ™öé. 

 (2) ÍÛ×ßÛÛ…Ûé¶ÛÛé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ ™öé. 

 (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷ −ùÉÛÛÙÈÛéÅÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛæ˜ÛÈÛé ™öé. 
 

1. (a) ¾ÛàÅÛÁõ …×�õÛé ÍÛ¾Û›÷ÛÈÛÛé. 4 

 (b) ÍºõÜ¤ø�õ ÈÛ¦éø ¬Û©ÛÛ “Û-Ü�õÁõ¨ÛÛé¶ÛÛ ÜÈÛÈÛ©ÛÙ¶Û ¾ÛÛ¤éø ¼Ûóé•Û¶ÛÛé Ü¶Û¿Û¾Û ¾ÛéÇÈÛÛé. 6 

 (c) ÜªÛ¸ÛÜÁõ¾ÛÛ¨Û¾ÛÛ× –Û¶Û©Û×ªÛ ¾ÛÛ¤éø ÅÛéÜ¤øÍÛ¶ÛÛ ¸Ûó�õÛÁõ …Û� èõÜ©Û −ùÛéÁõà ÍÛ¾Û›÷ÛÈÛÛé. 4 

…¬ÛÈÛÛ 

1. (a) ÍÛÁéõÁõÛÉÛ œ÷ÈÛ¶Û�õÛÇ ÍÛ¾Û›÷ÛÈÛà  τ = 
1
λ  ¾ÛéÇÈÛÛé.  6 

 (b) � èõÜªÛ¾Û ÁéõÜ¦ø¿ÛÛé…é�¤øàÜÈÛ¤øà …é¤øÅÛé ÉÛä× ? Äõ¬ÛÁõºõÛé¦Ùø¶ÛÛ ¸Ûó¿ÛÛé•Û¶Ûä× ÈÛ¨ÛÙ¶Û �õÁõÛé. 5 

 (c) Ra226 ¶ÛÛé …μÛÙœ÷ÈÛ¶Û�õÛÇ 4 days ™öé ©ÛÛé ©Ûé¶ÛÛé ÁéõÜ¦ø¿ÛÛé…éÜ�¤øÈÛ ÜÈÛ½Û×›÷¶Û …˜ÛÇÛ×�õ ÉÛÛéμÛÛé. 3 

 

2. (a) R-C ËÛé¨Ûà ¦øà.ÍÛà. ¸ÛÜÁõ¸Û¬Û¾ÛÛ× C ¸ÛÁõ¶ÛÛ ÜÈÛ›÷½ÛÛÁõ¶Ûà ÈÛèÜμμÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6  

 (b) ÉÛéÁõá•Û¼Ûóà›÷ ÈÛ¦éø �éõ¸ÛéÍÛà¤ø¶ÍÛ¶Ûä× ¾ÛæÅ¿Û ÉÛÛéμÛÈÛÛ¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 6 

 (c) ÍÛ¾Û¿Û …˜ÛÇÛ×�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶ÛÛé …é�õ¾Û ÅÛ”ÛÛé. 2 

…¬ÛÈÛÛ 

2. (a) …μÛÙ©ÛÁ×õ•Û ÁéõÜ�¤øºõÛ¿ÛÁõ¶Ûà �õÛ¿ÛÙ̧ ÛμμÛÜ©Û ÍÛ¾Û›÷ÛÈÛà Idc, Vdc …¶Ûé Irms ¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 5 

 (b) ¼Ûóà›÷ ÁéõÜ�¤øºõÛ¿ÛÁõ¶ÛÛé ¸ÛÜÁõ¸Û¬Û −ùÛéÁõà ©Ûé¶Ûä× �õÛ¿ÛÙ ÍÛ¾Û›÷ÛÈÛÛé ©Ûé¶ÛÛ ÅÛÛ½Û-•ÛéÁõÅÛÛ½Û ÅÛ”ÛÛé. 5 

 (c) ¶ÛÛé¤Ùø¶Û¶ÛÛé ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛ¾Û›÷ÛÈÛÛé. 4 
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3. (a) •ÛÛéÍÛ¶ÛÛ Ü¶Û¿Û¾Û¶Ûä× ÍÛ×�õÅÛ¶Û ÍÈÛÄõ¸Û ¾ÛéÇÈÛÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ©Ûé¶Ûä× ÜÈÛ�õÅÛ ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 7 

 (b) � éõ¸ÛéÍÛà¤øÁõ …¶Ûé ºéõÁõÛ¦éø¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. �éõ¸ÛàÍÛà¤øÁõ ÍÛÛ¬Ûé ÍÛ×�õÇÛ¿ÛéÅÛ Š›÷ÛÙ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 

3. (a) …μÛóäÈÛà¿Û ¸ÛóÈÛÛÐüà…Ûé …¶Ûé –Û¶Û ¸Û−ùÛ¬ÛÙ ¾ÛÛ¤éø �ÅÛÛéÜÍÛ¿ÛÍÛ-¾ÛÛéÍÛÛé¤øà (Clausius-Mossotti) ¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé. 6 

 (b) ¦øÛ¿Û†ÅÛé�¤Öøà�õ ¾ÛÛμ¿Û¾Û¶Ûé ÈÛà›÷“ÛéªÛ¾ÛÛ× ¾Ûæ�õ©ÛÛ× μÛóäÈÛà½ÛÈÛ¶Û ÈÛà›÷½ÛÛÁõ¶Ûà ¸ÛèÌ¥ø–Û¶Û©ÛÛ σp = p→, e→n 
¬ÛÛ¿Û ™öé ©Ûé¾Û −ùÉÛÛÙÈÛÛé. 4 

 (c) ÈÛà›÷“ÛéªÛ ( E
→

) …¶Ûé ÈÛà›÷ÜÍ¬ÛÜ©Û¾ÛÛ¶Û (φ) ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×μÛ ¾ÛéÇÈÛÛé. 4 
 

4. (a) ¶¿Ûæ¤ø¶Û¶ÛÛ ÈÛÅÛ¿Û¶ÛÛé ÈÛÛ−ù …Û¸ÛÛé …¶Ûé ¸Û¬Û©ÛºõÛÈÛ©Û = 
r2

R  + 
λ
2  ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. ÍÛÐüÛ¿Û�õ …¶Ûé 

ÜÈÛ¶ÛÛÉÛ�õ È¿ÛÜ©Û�õÁõ¨Û¶Ûà ÉÛÁõ©Û ÅÛ”ÛÛé. 6 

 (b) ¾ÛÛ†�õÅÛÍÛ¶Û †¶¤øÁõºéõÁõÛé¾Ûà¤øÁõ¶ÛÛé ÜÍÛμμÛÛ×©Û, Áõ˜Û¶ÛÛ …¶Ûé �õÛ¿ÛÙ ¸ÛμμÛÜ©Û ›÷¨ÛÛÈÛÛé. 5 

 (c) ªÛà›÷Û ’õ¾Û¶Ûà ¸Ûó�õÛÜÉÛ©Û …¶Ûé …¸Ûó�õÛÜÉÛ©Û ¶¿Ûä¤ø¶Û¶ÛÛ ÈÛÅÛ¿ÛÛé ¾ÛÛ¤éø ÜªÛš¿ÛÛ¶ÛÛé •Ûä̈ ÛÛé«ÛÁõ ÉÛÛéμÛÛé. 3 

…¬ÛÈÛÛ 

4. (a) È¿ÛÜ©Û�õÁõ¨Û …é¤øÅÛé ÉÛä× ? ¼Ûé Ý¼Û−äùÈÛ©ÛÕ Š−Õ•Û¾Û¾ÛÛ×¬Ûà Š−Õù½ÛÈÛ©ÛÛ ©ÛÁ×õ•ÛÛé ¸Û¦ø−ùÛ ¸ÛÁõ �õÛéˆ …é�õ 
Ý¼Û−äù…é …Û¸ÛÛ©Û ¬ÛÛ¿Û ©¿ÛÛÁéõ …Û Ý¼Û−äù …Û•ÛÇ ¾ÛÇ©Ûà ©ÛàÈÛó©ÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 

 (b) ¼Ûé ÅÛé¶ÍÛ¶ÛÛ ©Û×ªÛ¶Ûà ÍÛ¾Û©ÛäÅ¿Û � éõ¶®ùÅÛ×¼ÛÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 4 

 (c) ›÷Û¦øÛ ÅÛé¶ÍÛ ¾ÛÛ¤éø ¾Ûä”¿Û �éõ¶®ùÛé …¶Ûé ¾Ûä”¿Û Ý¼Û−äù…Ûé (principal points) …Û� èõÜ©Û¾ÛÛ× −ùÉÛÛÙÈÛÛé. 4 
 

5. (a) �õÛñ¾¸Û¤ø¶Û …ÍÛÁõ (Compton-effect) …é¤øÅÛé ÉÛä× ? �õÛñ¾¸Û¤ø¶Û …ÍÛÁõ¶Ûà ¸Ûó� éõÁõà©Û ÜÈÛÜ�õÁõ¨Û¶Ûà 
…ÛÈÛèÜ«Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 

 (b) ÍÛÛé¾ÛÁõºõàÅ¦ø ¾ÛÛé¦éøÅÛ¶Ûä× ¤æ×ø�õ¾ÛÛ× ÈÛ¨ÛÙ¶Û �õÁõÛé …¶Ûé  
k
n   =  

b
a  ÍÛæªÛ ¾ÛéÇÈÛÛé. 8 

…¬ÛÈÛÛ 

5. (a) ¾Ûä�©Û�õ¨Û ¾ÛÛ¤éø¶Ûä× ËÛÛéÜ¦ø¶›÷Áõ¶Ûä× …é�õ ¸ÛÛÜÁõ¾ÛÛÜ¨Û�õ ©ÛÁ×õ•Û ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 7 

 (b) …Û¸ÛéÅÛ ©ÛÁ×õ•ÛÜÈÛμÛé¿Û ¾ÛÛ¤éø ¶ÛÛé¾ÛÙÅÛÛ†¡éöÉÛ¶Û …˜ÛÇÛ×�õ (A) ÉÛÛéμÛÛé. 3 

 (c) ¦øà-¼ÛóÛé•ÛÅÛà¶ÛÛé …ÜμÛ©Û� Ùõ ÍÛ¾Û›÷ÛÈÛÛé. 4 
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Seat No. : ____________ 

FB-04 
Physics Paper-II 

(Old Course) 
 

Time : 3 Hours]  [Total Marks : 70 
 

Instructions : (1) All questions carry equal marks. 

  (2) Symbols have their usual meanings. 

  (3) Figures to the right indicate marks. 

 
1. (a) Explain Miller indices. 4 

 (b) Obtain Bragg’s law for diffraction of X-rays by crystal. 6 

 (c) Explain with figure different types of lattice for a cubic system in three 
dimensions. 4 

OR 

1. (a) Explain average life time and obtain τ = 
1
λ   6 

 (b) What is artificial radioactivity ? Describe Rutherford’s experiment. 5 

 (c) Find out the radioactive decay constant of Ra226 whose half life time is 4 days. 3 

 

2. (a) Obtain an expression for the growth of charge when R and C are connected to 
d.c. source to form a series circuit. 6  

 (b) Explain the method to find capacitance using Schering bridge. 6 

 (c) Define Time constant and write its unit. 2 

OR 
2. (a) Explain working procedure of half wave rectifier and obtain formula for Idc, Vdc 

and Irms. 5 

 (b) Draw the circuit diagram of bridge rectifier and explain its working. Write 
advantages and disadvantages of it. 5 

 (c) State and explain Norton’s theorem. 4 
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3. (a) Derive integral form of Gauss’s law and hence derive its differential form.  7 

 (b) Give definition of capacitor and farad. Obtain the expression for the energy 
stored in a charged capacitor. 7 

OR 

3. (a) Obtain Clausius-Mossotti equation for non-polar liquids and solids. 6 

 (b) Show that the surface density of polarisation charges in the substance is           
σp = p→, e→n. 4 

 (c) Obtain the relation between electric field ( E
→

) and electric potential (φ). 4 

 

4. (a) Give the theory of Newton’s ring and obtain the expression for the path, path-

difference = 
r2

R  + 
λ
2 . Write the condition for constructive and destructive 

interference. 6 

 (b) Describe principle of construction and working of a Michelson interferometer. 5 

 (c) Find out the ratio of radii of 3rd bright and dark Newton’s ring. 3 

OR 

4. (a) What is interference ? The waves emitting from two point sources are incident 
on the screen at a point P. Obtain the expression for intensity. 6 

 (b) Obtain the expression for the equivalent focal length of two lens system. 4 

 (c) Draw figure to show the principal focii and the principal points of a thick lens. 4 

 

5. (a) What is Compton effect ? Obtain the expression for the frequency of scattered 
radiation in Compton effect. 6 

 (b) Describe Sommerfield model in short and derive the expression 
k
n   =  

b
a  8 

OR 

5. (a) Obtain one dimensional Schrodinger equation for a free particle. 7 

 (b) Calculate Normalization Constant (A) for a given wave function. 3 

 (c) Explain de-Broglie’s hypothesis. 4 

______ 
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