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ÍÛæ˜Û¶ÛÛ :  (1) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ μÛÁõÛÈÛé ™öé.  
  (2) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé.  
  (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷ −ùÉÛÛÙÈÛéÅÛÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ× •Ûä¨Û ÍÛæ˜ÛÈÛé ™öé.  
 

1. (…) 1. ÍÛÛÜ¼Û©Û �õÁõÛé �éõ  
→
A × (

→
B ×  

→
C)  =  

→
B × (

→
A ⋅ 

→
C) – 

→
C  ×  (

→
A ⋅ 

→
B) 8 

  2. ÍÛÛÜ¼Û©Û �õÁõÛé �éõ  
→
A ⋅ (

→
B ×  

→
C)  =  

⎣
⎢
⎡

⎦
⎥
⎤Ax Ay Az

Bx By Bz
Cx Cy Cz

  

 (¼Û) ›÷Ûé 
→
A = 2 î  + 3 ĵ  + 2 k̂, 

→
B = î  + 2 ĵ  – k̂  …¶Ûé 

→
C = 2 î  + 2 ĵ  + k̂  ÐüÛéé¿Û ©ÛÛé 

→
A ⋅ (

→
B× 

→
C) 

ÉÛÛéμÛÛé.   3 
 (�õ) ¾Ûä�©Û ÍÛÜ−ùÉÛ …¶Ûé ¼ÛμμÛ ÍÛÜ−ùÉÛ ÍÛ¾Û›÷ÛÈÛÛé. 3 

…¬ÛÈÛÛ  
 (…) 1. �õñ¸ÅÛÁõ¶ÛÛé ¼Ûà›÷Ûé Ü¶Û¿Û¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé. 6 
  2. M −ùÇ¶ÛÛ •ÛÛéÇÛ¶Ûà ¼ÛÐüÛÁõ, � éõ¶®ù¬Ûà a …×©ÛÁéõ …ÛÈÛéÅÛÛ Ý¼Û−äù…é m −ùÇ Š¸ÛÁõ ÅÛÛ•Û©Ûä× 

•ÛäÂú©ÈÛÛ�õÌÛÙ̈ Û ¼ÛÇ¶Ûä× ÍÛæªÛ F = G 
Mm
a2   ÍÛÛÜ¼Û©Û �õÁõÛé.  

 (¼Û) ¦øÛ¿ÛÈÛ›÷Ù¶ÍÛ ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé. 5 
 (�õ) ›÷Ûé 100 kg …¶Ûé 1 kg ®ùÈ¿Û¾ÛÛ¶ÛÈÛÛÇÛ ¸Û−ùÛ¬ÛÛë ÈÛ˜˜Ûé¶Ûä× …×©ÛÁõ 1 m ÐüÛé¿Û ©ÛÛé ©Ûé¾Û¶Ûà ÈÛ˜˜Ûé ÅÛÛ•Û©Ûä× 

•ÛäÂú©ÈÛÛ�õÌÛÙ¨Û ¼ÛÇ ÉÛÛéμÛÛé. ÍÛÛÈÛÙÜªÛ�õ •ÛäÂú©ÈÛÛ�õÌÛâ …˜ÛÇÛ×�õ G = 6.67 × 10–11 MKS ™öé.  3 
 
2. (…) ÍÛ¾ÛÛ¶Û …ÛÈÛ©ÛÙ�õÛÇÈÛÛÇà, ›ä÷−ùÛ× ›ä÷−ùÛ× � ×õ¸ÛÜÈÛÍ©ÛÛÁõÈÛÛÇà, ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û …¶Ûé Φ ›÷é¤øÅÛà �õÇÛ 

©ÛºõÛÈÛ©Û ÈÛÛÇà ¼Ûé ÍÛÁõÇ …ÛÈÛ©ÛÙ •ÛÜ©Û¶ÛÛ ÍÛ×¿ÛÛé›÷¶Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ 
x2

a2  +  
y2

b2  – 
2xy
ab   cos Φ =  

sin2 Φ ¾ÛéÇÈÛÛé. 6 
 (¼Û) ¸Ûó¨ÛÛéÜ−ù©Û −ùÛéÅÛ¶Û¶Ûä× ÜÈÛ�õÅÛ ÍÛ¾Ûà�õÁõ¨Û ÅÛ”ÛÛé …¶Ûé ©Ûé¶Ûà ¾Û−ù−ù¬Ûà t ÍÛ¾Û¿Ûé Í¬ÛÛ¶ÛÛ×©ÛÁõ ÍÛæªÛ ¾ÛéÇÈÛÛé. 

ÜÈÛ� èõÜ©Û …ÈÛ¿ÛÈÛ …¶Ûé …¶Ûä¶ÛÛ−ù ÍÛ¾Û›÷ÛÈÛÛé. 6 
 (�õ) Ü¶Û¿ÛÜ¾Û©Û ˜Ûä×¼Û�õà¿Û “ÛéªÛ¶Ûé ÅÛ×¼Û v ÈÛé•Û¬Ûà •ÛÜ©Û �õÁõ©ÛÛ q ÈÛà›÷½ÛÛÁõ¶Ûà ÍÛÛˆ�õÅÛÛé¤ÖøÛé¶Û ÜªÛš¿ÛÛ¶Ûä× ÍÛæªÛ 

ÅÛ”ÛÛé …¶Ûé ÍÛÛˆ�ÅÛÛé¤ÖøÛé¶Û “Ûé̈ Ûà¿Û …ÛÈÛèÜ«Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 2 

…¬ÛÈÛÛ 
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 (…) …ÈÛÁõÛéμÛ�õà¿Û ¼ÛÇ¶Ûà …ÍÛÁõ Ðéü¥øÇ ¸ÛóÜ“Û¸©Û •ÛÜ©Û �õÁõ©ÛÛ ¸Û−ùÛ¬ÛÙ¶ÛÛ •ÛÜ©Û¸Û¬Û¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ÅÛ”ÛÛé. 
…¶Ûé ¸Û−ùÛ¬ÛÙ¶ÛÛ Š¦Õø¦ø¿Û¶Û ÍÛ¾Û¿Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 

 (¼Û) …é�õ ¸ÛÁõ¾ÛÛÜ¨ÈÛ�õ ÅÛéÜ¤øÍÛ ¾ÛÛ¤éø ÜÈÛ½ÛÛ›÷¶Û ÍÛ×¼Û×μÛ ÅÛ”ÛÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ÍÛ¾ÛæÐü ÈÛé•Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 5 
 (�õ) ÅÛàÍÛé›÷ÛŠÍÛ …Û� èõÜ©Û Š¸ÛÁõ ¤æ×ø�õ¶ÛÛêμÛ ÅÛ”ÛÛé. 3 
 
3. (…) ÈÛÛ¿Ûä¾ÛÛ× μÈÛÜ¶Û¶ÛÛ ÈÛé•Û ¾ÛÛ¤éø ¶¿Ûæ¤ø¶Û¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. …Û ÍÛæªÛ¾ÛÛ× ÅÛÛ¸ÅÛÛÍÛ¶ÛÛé ÍÛäμÛÛÁõÛé 

ÍÛ¾Û›÷ÛÈÛÛé.  6 
 (¼Û) ÍÛ¾Û›÷ÛÈÛÛé :  5 
  1. �õÛ¶Û¶Ûà ÍÛ×ÈÛéÜ−ù©Û©ÛÛ  
  2. μÈÛÜ¶Û ©ÛàÈÛó©ÛÛ¶Ûä× ÅÛéÈÛÅÛ 
 (�õ) ›÷Ûé −ùÛéÁõà¾ÛÛ× 200 dyne ©Û¨ÛÛÈÛ¼ÛÇ ÅÛÛ•Ûé ©ÛÛé ©Ûé¾ÛÛ× ¸ÛóÍÛÁõ©ÛÛ ©ÛÁ×õ•Û¶ÛÛé ÈÛé•Û 20 cm/s ÐüÛé¿Û ©ÛÛé 

100 cm −ùÛéÁõà¶Ûä× � äõÅÛ −ùÇ ÉÛÛéμÛÛé.  3 
…¬ÛÈÛÛ  

 (…) � äõÜÁõ…Áõ ËÛé¨Ûà¶Ûä× ÍÛ×�õÁõ ÍÈÛÄõ¸Û ©ÛÛÁõÈÛÛé …¶Ûé ©Ûé¾ÛÛ× …ÛÈÛ©ÛÛ …˜ÛÇÛ×�õÛé ¾ÛÛ¤éø¶ÛÛ ÍÛæªÛÛé ©ÛÛÁõÈÛÛé. 6 
 (¼Û) ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿Û ¾ÛÛ¤éø �äõÜÁõ¿ÛÁõ ËÛé¨Ûà ¾ÛéÇÈÛÛé. 5 
    θ(x)  =  sin x   θ ≤ x ≤ π   
    θ(x)  =  – sin x    – π ≤ x ≤ 0 
 (�õ) …Å¤ÖøÛÍÛÛéÜ¶Û�õ ©ÛÁ×õ•Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ Š¸Û¿ÛÛé•ÛÛé ›÷¨ÛÛÈÛÛé. 3 
 
4. (…) �ÅÛÛéÜÍÛ¿ÛÍÛ �ÅÛé¸ÛéÁõÛé¶Û¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 6 
 (¼Û) …¶¤ÖøÛé¸Ûà …¶Ûé …È¿ÛÈÛÍ¬ÛÛ Š¸ÛÁõ ¤æ×ø�õ¶ÛÛêμÛ ÅÛ”ÛÛé. 5 
 (�õ) 0 °C ©ÛÛ¸Û¾ÛÛ¶Ûé ÁõÐéüÅÛÛ 5gm ¼ÛÁõºõ¶Ûä× 0 °C ©ÛÛ¸Û¾ÛÛ¶ÛÈÛÛÇÛ ¸ÛÛ¨Ûà¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ ¬ÛÛ¿Û ©¿ÛÛÁéõ 

…é¶¤ÖøÛé¸Ûà¾ÛÛ× ¬Û©ÛÛé ÈÛμÛÛÁõÛé •Û¨ÛÛé. ¼ÛÁõºõ¶Ûà •ÛÅÛ¶Û •Ûä¸©Û ŠÌ¾ÛÛ  80 cal/g ™öé.   3 
…¬ÛÈÛÛ 

 (…) � éõÜÅÈÛ¶Û ¬Û¾ÛÛë¦øÛ¿Û¶ÛéÜ¾Û�õ ©ÛÛ¸Û¾ÛÛ¶Û Í� éõÅÛ ¾ÛÛ¤éø ÍÛÛÜ¼Û©Û �õÁõÛé �éõ 
T1
T2

   =  
θ1
 θ2

 . 6 

 (¼Û) T – S ¦øÛ¿ÛÛ•ÛóÛ¾Û ÈÛ¨ÛÙÈÛÛé. 4 
 (�õ) Ü¤Öø¸ÛÅÛ ¸ÛÛéˆ¶¤ø …é¤øÅÛé ÉÛä× ? ÉÛäμμÛ CO2 ¾ÛÛ¤éø P–V …ÛÅÛé”Û ˜Û˜ÛÛë. 4 

 
5. (…) ÍÛ¾Û−ùÛ¼Ûà …¶Ûé ÍÛ¾Û©ÛÛ¸Ûà ¸ÛóÜ’õ¿ÛÛ¾ÛÛ× …é¶¬ÛÛÅ¸Ûà ºéõÁõºõÛÁõ¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 6 
 (¼Û) ÁõÛé¤øÁõà …ÛéˆÅÛ ¸Û¾¸Û¶Ûà Áõ˜Û¶ÛÛ …¶Ûé �õÛ¿ÛÙ ÍÛ¾Û›÷ÛÈÛÛé. 6 
 (�õ) Ü¶Û¾¶Û ©ÛÛ¸Û¾ÛÛ¶Û ¾ÛéÇÈÛÈÛÛ¶Ûà ›ä÷−ùà ›ä÷−ùà Áõà©Û¶ÛÛ ¶ÛÛ¾Û ÅÛ”ÛÛé. 2 

…¬ÛÈÛÛ 
 (…) ŠÌ¾ÛÛÈÛÛÐü�õ©ÛÛ …×�õ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ K = ηCv ¾ÛéÇÈÛÛé.  6 

 (¼Û) ¸Û×¸Û¶Ûà ¡ö¦ø¸Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ S = 
V

t2 – t1
  ln 

P1
P2

  ¾ÛéÇÈÛÛé.  6 

 (�õ) ¬Û¾ÛÛë¦øÛ¿Û¶ÛéÜ¾Û�õ ÜÈÛμÛé¿Û¶ÛÛ ¶ÛÛ¾Û ÅÛ”ÛÛé. 2 
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1. (a) 1. Prove that 
→
A × (

→
B ×  

→
C)  = 

→
B × (

→
A ⋅ 

→
C) – 

→
C  ×  (

→
A ⋅ 

→
B) 8 

  2. Prove that  
→
A ⋅ (

→
B ×  

→
C)  =  

⎣
⎢
⎡

⎦
⎥
⎤Ax Ay Az

Bx By Bz
Cx Cy Cz

  

 (b) If  
→
A = 2 î  + 3 ĵ  + 2 k̂  

→
B = î  + 2 ĵ  – k̂  and 

→
C = 2 î  + 2 ĵ  + k̂ then find 

→
A ⋅ (

→
B× 

→
C) 3 

 (c) Explain free vector and bound vector. 3 

OR 

 (a) 1. State Kepler’s second law and prove it. 6 
  2. Prove that gravitational force acting on the mass m at a distance a from the 

sphere of mass M is F = G 
Mm
a2  . 

 (b) State and prove divergence theorem. 5 
 (c) If the distance between the substances of mass 100 kg and 1 kg is 1 m then find 

out gravitational force. Universal gravitational constant is G = 6.67 × 10–11 MKS. 3 
 

2. (a) Obtain the expression 
x2

a2   +    
y2

b2  – 
2xy
ab   cos Φ = sin2 Φ for the combination of 

two SHMs mutually perpendicular to each other having same periodic time, 
unequal amplitude and phase difference Φ. 6 

 (b) Write the differential equation forced oscillation and with the help of this obtain 
the equation of displacement at time t. Explain distortion factor and resonance. 6 

 (c) Write the equation of cyclotron radius for a charge q moving with velocity v, 
perpendicular to uniform magnetic field and obtain the formula of cyclotron 
angular frequency. 2 

OR 
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 (a) Write the equation of motion of a projectile particle moving under the effect of 
resistive force. Obtain an expression for its time of flight. 6 

 (b) Write the dispersion relation for monoatomic lattice and using this relation, 
obtain the expression for group velocity. 5 

 (c) Write short note on Lissajous figures. 3 
 
3. (a) Obtain Newton’s formula for velocity of sound in gas. Explain Laplace’s 

correction in this formula. 6 
 (b) Explain :  5 
  1. Sensitivity of ear. 
  2. Level of sound intensity. 
 (c) If the tension in the string is 200 dyne then velocity of wave propagating in the 

string is 20 cm/s. Find the mass of 100 cm length of the string. 3 
OR 

 (a) Obtain Fourier series in its complex form and deduce expressions for the 
constants occurring in it. 6 

 (b) Obtain Fourier series for the following functions. 5 
    θ(x)  =  sin x   θ ≤ x ≤ π   
    θ(x)  =  – sin x    – π ≤ x ≤ 0 
 (c) What are ultrasonic waves ? State its uses. 3 
 
4. (a) Obtain Clausius–clapeyron equation. 6 
 (b) Write short notes on entropy and disorder. 5 
 (c) Calculate the increase of entropy when 5 gm ice at 0 °C converts into 0 °C water. 

Latient heat of ice = 80 cal/gm.  3 
OR 

 (a) Prove 
T1
T2

   =  
θ1
 θ2

  for the Kelvin thermodynamic temperature scale. 6 

 (b) Describe T – S diagram. 4 
 (c) What is Triple point ? Discuss P–V graph for pure CO2. 4 

 
5. (a) Obtain the formulae of the change enthalpy for isobaric and isothermal processes. 6 
 (b) Describe the construction and working of rotary oil pump. 6 
 (c) Write names of different methods for obtaining low temperature. 2 

OR 
 (a) Obtain the formula of thermal conductivity K = ηCv. 6 

 (b) Obtain formula S = 
V

t2 – t1
  ln 

P1
P2

  for the speed of pump. 6 

 (c) Give the names of different thermodynamic functions. 2 
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ÍÛæ˜Û¶ÛÛ :  (1) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ μÛÁõÛÈÛé ™öé.  
  (2) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé.  
  (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷ −ùÉÛÛÙÈÛéÅÛÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ× •Ûä¨Û ÍÛæ˜ÛÈÛé ™öé.  
 

1. (…) ÍÛÛÜ¼Û©Û �õÁõÛé �õÛé 
→
A ⋅ (

→
B ×  

→
C)  =  

⎣
⎢
⎡

⎦
⎥
⎤Ax Ay Az

Bx By Bz
Cx Cy Cz

  6 

 (¼Û) ›÷Ûé 
→
A = 3 î  + 2 ĵ  + 2k̂,  

→
B = î  + 2 ĵ  – k̂  …¶Ûé 

→
C = – î  + 2 ĵ  + k̂ ÐüÛé¿Û ©ÛÛé 

→
A ⋅ (

→
B× 

→
C) …¶Ûé 

→
A × (

→
B× 

→
C) ÉÛÛéμÛÛé. 6 

 (�õ) ¶Ûà˜Ûé¶ÛÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé.  

   …é�õ¾Û ÍÛÜ−ùÉÛ, ¾Ûä�©Û ÍÛÜ−ùÉÛ  2 

…¬ÛÈÛÛ 

 (…) ¦øÛ¿ÛÈÛ›÷Ù¶ÍÛ ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé. 5 

 (¼Û) ÍÛæ¿ÛÙ¶Ûà ÍÛÛ¸Ûé“Û �õÛé¨Ûà¿Û ÈÛé•Û¾ÛÛ¶Û L = mω r2 k̂ ÍÛÛÜ¼Û©Û �õÁõÛé.  5 

 (�õ) 
→
A = (2x – y) î  + (x – y) ĵ  – 2 k̂ ÈÛ¦éø …¸ÛÛ©ÛÛ ÍÛÜ−ùÉÛ “ÛéªÛ¶Ûä× �õÅÛÙ ÉÛÛéμÛÛé. 4 

 

2. (…) …ÍÛ¾ÛÛ¶Û �×õ¸ÛÜÈÛÍ©ÛÛÁõ, ÍÛ¾ÛÛ¶Û …ÛÈÛ©ÛÙ�õÛÇ …¶Ûé Φ �õÇÛ ©ÛºõÛÈÛ©ÛÈÛÛÇà ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û Ü−ùÉÛÛ…Ûé¶Ûà 
ÍÛÁõÇ …ÛÈÛ©ÛÙ •ÛÜ©Û…Ûé¶ÛÛ ÍÛ×¿ÛÛé›÷¶Û¶Ûà ¼ÛíÜ›÷�õ Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 8 

 (¼Û) Φ = 
π
4  ©Û¬ÛÛ Φ = 

3π
4   ¶ÛÛ× ÜÈÛÜÉÛÌ¤ø Ü�õÍÍÛÛ ˜Û˜ÛÛë.  4 

 (�õ) ÅÛàÍÛé›÷ÛŠÍÛ …Û� èõÜ©Û ÍÛ¾Û›÷ÛÈÛÛé.  2 

…¬ÛÈÛÛ 

 (…) …ÈÛ¾Û×Ü−ù©Û −ùÛéÅÛ¶Û …é¤øÅÛé ÉÛä× ? …ÈÛ¾Û×Ü−ù©Û −ùÛéÅÛ¶Û¶Ûä× ÜÈÛ�õÅÛ ÍÛ¾Ûà�õÁõ¨Û Í¬ÛÛÜ¸Û©Û �õÁõÛé. 5 

 (¼Û) …é�õ ¸ÛÁõ¾ÛÛÜ¨ÈÛ�õ ÅÛéÜ¤øÍÛ ¾ÛÛ¤éø ÜÈÛ½ÛÛ›÷¶Û ÍÛ×¼Û×μÛ ÅÛ”ÛÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ÍÛ¾ÛæÐü ÈÛé•Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 4 

 (�õ) ¼Ûé �õÁõ©ÛÛ× ÈÛμÛÛÁéõ ÍÛÁõÇ …ÛÈÛ©ÛÙ•ÛÜ©Û¶ÛÛ ÍÛ×¿ÛÛé›÷¶Û¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 5 
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3. (…) ÈÛÛ¿Ûä¾ÛÛ× μÈÛÜ¶Û¶ÛÛ ÈÛé•Û ¾ÛÛ¤éø ¶¿Ûæ¤ø¶Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé …¶Ûé ÅÛÛ¸ÅÛÛÍÛ¶ÛÛé ÍÛäμÛÛÁõÛé ˜Û˜ÛÛë. 6  

 (¼Û) Í¸Û×−ù …¶Ûé ÍÛ×¿ÛÛéÜ›÷©Û μÈÛÜ¶Û ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û …Û¸ÛÛé. 5 

 (�õ) −ùÛéÁõà¾ÛÛ× ¸ÛóÍÛÁõ©ÛÛ ©ÛÁ×õ•Û¶ÛÛé ÈÛé•Û 60 ÍÛé¾Ûà/ÍÛé ÐüÛé¿Û ©¿ÛÛÁéõ ©Ûé¾ÛÛ× Š©¸Û¶¶Û ¬Û©Ûä× ©Û¨ÛÛÈÛ ¼ÛÇ ÉÛÛéμÛÛé. 
…é�õ¾Û ÅÛ×¼ÛÛˆ¶Ûà −ùÛéÁõà¶Ûä× −ùÇ 0.06 •ÛóÛ¾Û/ÍÛé¾Ûà ™öé. 3 

…¬ÛÈÛÛ 

 (…) � äõÜÁõ¿ÛÛÁõ ËÛé¨Ûà ÍÛ×�õÁõ ÍÈÛÄõ¸Û¾ÛÛ× ©ÛÛÁõÈÛÛé. ©Ûé¾ÛÛ× …ÛÈÛ©ÛÛ …˜ÛÇÛ×�õ ¾ÛÛ¤éø¶ÛÛ× ÍÛæªÛÛé ©ÛÛÁõÈÛÛé. 5 

 (¼Û) ¶Ûà˜Ûé¶ÛÛ ÜÈÛμÛé¿Û ¾ÛÛ¤éø �äõÜÁõ¿ÛÛÁõ ËÛé¨Ûà ¾ÛéÇÈÛÛé. 5 

    f (x)  =  1   0 < x < π   

    f (x)  =  –1   π  < x < 2π 

 (�õ) ¸ÛÛÍÛëÈÛÛÅÛ¶ÛÛ ÍÛæªÛ¶Ûä× ½ÛÛíÜ©Û�õ …¬ÛÙ–Û¤ø¶Û …Û¸ÛÛé. 4 

 

4. (…) � éõ¶®ùà¿Û ¼ÛÇ¶Ûà …ÍÛÁõ Ðéü¥øÇ •ÛÜ©Û �õÁõ©ÛÛ× ¸Û−ùÛ¬ÛÙ �õ¨Û¶Ûà •ÛÜ©Û ¾ÛÛ•ÛÙ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û l/r = 1 + ε  
cos (θ – θ0) ¾ÛéÇÈÛÛé. 7 

 (¼Û) �õñ¸ÅÛÁõ¶ÛÛé ¼Ûà›÷Ûé Ü¶Û¿Û¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛ¼ÛÜ©Û �õÁõÛé. 4 

 (�õ) …é�õ ¶Û‘õÁõ •ÛÛéÇÛ¶Ûà ÜªÛš¿ÛÛ 10 cm …¶Ûé −ùÇ 20 gm ÐüÛé¿Û ©ÛÛé ©Ûé¶ÛÛ � éõ¶®ù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà 
…“Û¶Ûé …¶ÛäÅÛ“Ûà¶Ûé ›÷¦ø©ÈÛ¶Ûà ˜ÛÛ�õ¾ÛÛªÛÛ ÉÛÛéμÛÛé.  3 

…¬ÛÈÛÛ 

 (…) ¸Ûè¬ÈÛà¶ÛÛ ¸ÛÜÁõ½Ûó¾Û¨Û¶Ûé ÅÛàμÛé •ÛäÂú©ÈÛ¸ÛóÈÛé•Û ‘g’ ¶ÛÛ ÜÈÛ˜ÛÁõ¨Û¶Ûä× ÍÛæªÛ ge = g ⎣
⎢
⎡

⎦
⎥
⎤

1 – 
Re w

2cos2 Φ
g  

¾ÛéÇÈÛÛé.  6 

 (¼Û) ›÷¦ø©ÈÛ¶Ûà ˜ÛÛ�õ¾ÛÛªÛÛ¶ÛÛé ÅÛ×¼Û…“Û ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé. 5 

 (�õ) •ÛóÐüÛé¶Ûà •ÛÜ©Û ¾ÛÛ¤éø¶ÛÛ �éõ¸ÅÛÁõ¶ÛÛ ªÛ¨Û Ü¶Û¿Û¾ÛÛé ÅÛ”ÛÛé. 3 

 

5. (…) •Ûä¸©Û ŠÌ¾ÛÛ ¾ÛÛ¤éø �ÅÛÛéÍÛà¿ÛÍÛ-�ÅÛé¸ÛÁõÛé¶Û¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 
dp
dt   =  

L
T(V2 – V1) ¾ÛéÇÈÛÛé.  7 

 (¼Û) …Û−ùÉÛÙ ÈÛÛ¿Ûä©Û×ªÛ¶Ûà …é¶¤ÖøÛȩ́ Ûà¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 5 

 (�õ) T – S ¦øÛ¿ÛÛ•ÛóÛ¾Û¶ÛÛ Š¸Û¿ÛÛé•Û ›÷¨ÛÛÈÛÛé.  2 

…¬ÛÈÛÛ  

 (…) � éõÜÅÈÛ¶Û¶ÛÛé ¬Û¾ÛÛë¦øÛ¿Û¶Ûé¾Ûà�õÅÛ ¾ÛÛ¸Û’õ¾Û ÍÛæªÛÍÛÐü ÍÛ¾Û›÷ÛÈÛÛé. 6 

 (¼Û) ÈÛÛ¿Ûä¾ÛÛ× É¿ÛÛ¶Û©ÛÛ •Ûä¨ÛÛ×�õ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ η = 1/3 ρ C λ ©ÛÛÁõÈÛÛé. 6 

 (�õ) ¤ÖøÛ¶ÍÛ¸ÛÛé¤Ùø –Û¤ø¶ÛÛ…Ûé ÅÛ”ÛÛé.  2 
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FS(R)-10 
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Physics 
Paper – I 

(Old Course) 
 

Time : 3 Hours]   [Max. Marks : 70 
 

Instruction : (1) Symbols have their usual meaning. 
   (2) All questions carry equal marks. 
   (3) Figure to the right indicate full marks of the questions. 
 

1. (a) Prove that  
→
A ⋅ (

→
B ×  

→
C)  =  

⎣
⎢
⎡

⎦
⎥
⎤Ax Ay Az

Bx By Bz
Cx Cy Cz

  6 

 (b) If  
→
A = 3 î  + 2 ĵ  + 2k̂,  

→
B = î  + 2 ĵ  – k̂  and  

→
C = – î  + 2 ĵ  + k̂ then find 

→
A ⋅ (

→
B× 

→
C) 

and  
→
A × (

→
B× 

→
C). 6 

 (c) Define the following 

   Unit vector, Free vector. 2 

OR 

 (a) State and prove divergence theorem. 5 

 (b) Prove that angular momentum of earth with respect to Sun is L = mω r2 k̂. 5 

 (c) Find curl of a vector field given by 
→
A = (2x – y) î  + (x – y) ĵ  – 2 k̂. 4 

 

2. (a) Explain the algebraic method of combination of two mutually perpendicular 
S.H.M. of unequal amplitude, same periodic time and phase difference Φ. 8 

 (b) Discuss special cases of Φ = 
π
4 , Φ = 

3π
4   4 

 (c) Explain Lissajous figure. 2 

OR 

 (a) What are damped oscillations ? Derive differential equation for such oscillations. 5 

 (b) Write dispersion relation for mono atomic lattice and using this relation, obtain 
the expression for group velocity. 4 

 (c) Explain the method of combination of more than two S.H.M. 5 
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3. (a) Obtain Newton’s formula for velocity of sound in gas and explain Laplace’s 
correction.  6  

 (b) Explain the difference between beats and combination tones. 5 

 (c) Velocity of wave propagating in the string is 60 cm/s then find the tension in the 
string. Mass of unit length of string is 0.06 gm/cm. 3 

OR 

 (a) Obtain Fourier series in its complex form and deduce expressions for the 
constants occurring in it. 5 

 (b) Obtain Fourier series for the following functions. 5 

    f (x)  =  1   0 < x < π   

    f (x)  =  –1   π  < x < 2π 

 (c) Give geometrical interpretion of Parseval’s formula. 4 

 

4. (a) Obtain equation of motion of a particle l/r = 1 + ε cos (θ – θ0), under the action of 
central force. 7 

 (b) Write kepler’s second law and prove it. 4 

 (c) Radius of solid sphere is 10 cm and mass is 20 gm. Find out the moment of 
inertia about the axis passing through its center.  3 

OR 

 (a) Derive ge = g ⎣
⎢
⎡

⎦
⎥
⎤

1 – 
Re w

2cos2 Φ
g   for variation in ‘g’ due to rotation of the earth. 6 

 (b) State and prove the theorem of perpendicular axes for moment of inertia. 5 

 (c) Write three Kepler’s law of planetary motion. 3 

 

5. (a) Obtain Clausius – Clapeyron’s equation 
dp
dt   =  

L
T(V2 – V1)  7 

 (b) Obtain the expression for entropy of ideal gas. 5 

 (c) State uses of T – S diagram. 2 

OR 

 (a) Explain Kelvin’s thermo dynamical scale with formula. 6 

 (b) Derive formula η = 1/3 ρ C λ for co–efficient of viscosity of gas. 6 

 (c) Write transport phenomena. 2 

     


