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  2 Physics 

1. If A and B are the two non-parallel vectors and have equal magnitude then, the angle 
between the vectors (A + B) and (A – B) must be  

  (A) 180° (B) 90° 
  (C) Less than 90° (D) Greater than 90° 
 A ªÀÄvÀÄÛ B UÀ¼ÀÄ JgÀqÀÄ ¸ÀªÀÄ£ÁAvÀgÀªÀ®èzÀ ¸À¢±ÀUÀ¼ÁVzÀÄÝ, ¸ÀªÀiÁ£À ¥ÀæªÀiÁtªÀ£ÀÄß 

ºÉÆA¢zÀÝgÉ, DUÀ (A + B) ªÀÄvÀÄÛ (A – B) ¸À¢±ÀUÀ¼À £ÀqÀÄ«£À PÉÆÃ£À 
  (A) 180°   (B) 90°  
  (C) 90° VAvÀ PÀrªÉÄ (D) 90° VAvÀ ºÉZÀÄÑ 
 
2. Newton’s law of force can be stated as, 

  (A) 
dt

dp
F =  (B) 

dt

d
F

x
=  

  (C) 
dt

dv
F =  (D) 

dt

da
F =  

 Here, p is the momentum, x the displacement, v the velocity and a the acceleration. 
 £ÀÆål£ï£À §®zÀ ¤AiÀÄªÀÄªÀ£ÀÄß »ÃUÉAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ. 

  (A) 
dt

dp
F =  (B) 

dt

d
F

x
=  

  (C) 
dt

dv
F =  (D) 

dt

da
F =  

 E°è p AiÀÄÄ ¸ÀAªÉÃUÀ, x MAzÀÄ ¸ÁÜ£À¥À®èl, v AiÀÄÄ ªÉÃUÀªÁVzÀÄÝ ªÀÄvÀÄÛ a 
ªÉÃUÉÆÃvÀÌµÀðªÁVzÉ 

 
3. The Coriolis force on a moving particle will be  
  (A) Perpendicular to ω and v. 
  (B) Parallel to ω and v. 
  (C) Parallel to ω and Perpendicular to v. 
  (D) Perpendicular to ω and  Parallel to v. 
 Here, ω and v are the angular and linear velocities respectively. 
 MAzÀÄ ZÀ°¸ÀÄªÀ PÀtzÀ ªÉÄÃ5É PÉÆjAiÀiÁ°¸ï §®ªÀÅ F PÉ¼ÀV£ÀAwgÀÄvÀÛzÉ. 
  (A) ω ªÀÄvÀÄÛ v UÀ½UÉ ®A§  
  (B) ω ªÀÄvÀÄÛ v UÉ ¸ÀªÀÄ£ÁAvÀgÀ  
  (C) ω UÉ ¸ÀªÀÄ£ÁAvÀgÀ ªÀÄvÀÄÛ v UÉ ®A§  
  (D) ω UÉ ®A§ ªÀÄvÀÄÛ v ¸ÀªÀÄ£ÁAvÀgÀ  
  E°è ω ªÀÄvÀÄÛ v PÀæªÀÄªÁV PÉÆ¤ÃAiÀÄ ºÁUÀÆ gÉÃTÃAiÀÄ ªÉÃUÀUÀ¼ÁVgÀÄvÀÛªÉ. 
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Physics 3   

4. Poisson’s ratio is defined in terms of lateral strain β and longitudinal strain α as  
 ¥Á¬ÄÜÈå£ï ¤µÀàwÛAiÀÄ£ÀÄß ¥Á±Àðé «PÀÈw (β) ªÀÄvÀÄÛ gÉÃSÁA²ÃAiÀÄ «PÀÈw (α) UÀ¼À£ÀÄß §¼À¹ 

F PÉ¼ÀV£ÀAvÉ ªÁåSÁå¤¸À§ºÀÄzÀÄ 
  (A) (α/β) (B) (αβ) 
  (C) (α+β) (D) (β/α) 
 

5. Surface tension is a property of 
  (A) Solid (B) Liquid 
  (C) Gas (D) Plasma 
  ªÉÄÃ5ÉäöÊ J¼ÉvÀªÀÅ F PÉ¼ÀV£À AiÀiÁªÀÅzÀgÀ UÀÄtzsÀªÀÄðªÁVzÉ ? 
  (A) WÀ£À (B) zÀæªÀ 
  (C) C¤® (D) ¥sÁè¸Àä 
 

6. The period of revolution of a geostationary satellite must be 
  (A) Equal to the period of rotation of earth. 
  (B) Equal to the twice the period of rotation of earth. 
  (C) Equal to the three times the period of rotation of earth. 
  (D) Equal to the period of rotation of sun. 
 s̈ÀÆ¸ÁÜ¬Ä G¥ÀUÀæºÀzÀ ¥Àj s̈ÀæªÀÄuÉAiÀÄ CªÀ¢üAiÀÄÄ, 
  (A) s̈ÀÆ«ÄAiÀÄ s̈ÀæªÀÄuÉAiÀÄ CªÀ¢üUÉ ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ 
  (B) s̈ÀÆ«ÄAiÀÄ s̈ÀæªÀÄuÉAiÀÄ CªÀ¢üAiÀÄ JgÀqÀÄ ¥ÀlÄÖ ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ 
  (C) s̈ÀÆ«ÄAiÀÄ s̈ÀæªÀÄuÉAiÀÄ CªÀ¢üAiÀÄ ªÀÄÆgÀÄ ¥ÀlÄÖ ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ 
  (D) ÜÈåë²ìåê¤Äå s̈ÀæªÀÄuÉAiÀÄ CªÀ¢üUÉ ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ  
 

7. Work done per mol in an isothermal expansion of a vander Waals gas from volume  V1 to V2  

 ªÁå£ÀØgï ªÁ5ï£À C¤®ªÀÅ UÁvÀæ V1 jAzÀ V2 UÉ ¸ÀªÉÆÃµÀÚvÁ ªÁåPÉÆÃZÀ£ÀUÉÆAqÁUÀ, C°è 
£ÀqÉAiÀÄÄªÀ PÁAiÀÄðzÀ ªÉÆvÀÛ 
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  4 Physics 

8. Helium exhibits 
  (A) Triple point at 4.2 K (B) Triple point at 1.4 K 
  (C) Triple point at 42 K (D) 0 K 
 »Ã°AiÀÄA F PÉ¼ÀV£À AiÀiÁªÀÅzÀ£ÀÄß ªÀåPÀÛ¥Àr¸ÀÄvÀÛzÉ ? 
  (A) 4.2 K AiÀÄ°è wæ©AzÀÄ (B) 1.4 K AiÀÄ°è wæ©AzÀÄ 
  (C) 42 K AiÀÄ°è wæ©AzÀÄ (D) 0 K  

 
9. It is impossible to construct a device which transfers heat energy completely from a colder 

body to a hotter body without any other effect. This is the 
  (A) Statement of zeroth law of thermodynamics. 
  (B) Statement of first law of thermodynamics. 
  (C) Statement of second law of thermodynamics. 
  (D) Statement of third law of thermodynamics. 
 ²ÃvÀ ªÀ¸ÀÄÛ«¤AzÀ GµÀÚ ªÀ¸ÀÄÛ«UÉ GµÀÚ±ÀQÛAiÀÄ£ÀÄß, EvÀgÉ AiÀiÁªÀÅzÉÃ ¥ÀjuÁªÀÄ«®èzÉ, 

¸ÀA¥ÀÆtðªÁV ªÀUÁð¬Ä¸ÀÄªÀ ¸ÁzsÀ£ÀªÀ£ÀÄß gÀa¸À®Ä ¸ÁzsÀå«®è. EzÀÄ F PÉ¼ÀV£À AiÀiÁªÀ 
¤AiÀÄªÀÄªÁVgÀÄvÀÛzÉ ? 

  (A) GµÀÚ §® «eÁÕ£ÀzÀ fÃgÉÆÃvï ¤AiÀÄªÀÄ 
  (B) GµÀÚ §® «eÁÕ£ÀzÀ ªÉÆzÀ®£ÉÃ ¤AiÀÄªÀÄ 
  (C) GµÀÚ §® «eÁÕ£ÀzÀ JgÀqÀ£ÉÃ ¤AiÀÄªÀÄ 
  (D) GµÀÚ §® «eÁÕ£ÀzÀ ªÀÄÆgÀ£ÉÃ ¤AiÀÄªÀÄ 
 
10. Which one of the following statement is wrong ? 
  (A) There can be no negative temperature on the Kelvin absolute scale. 
  (B) Carnot engine produces more mechanical work energy than heat energy that it 

absorbs from source. 
  (C) Absolute zero is the lowest temperature of any substance. 
  (D) Efficiency of Carnot engine cannot be more than unity. 
 F PÉ¼ÀV£À ºÉÃ½PÉUÀ¼À°è AiÀiÁªÀÅzÀÄ vÀ¥ÀÄà ? 
  (A) PÉ°é£ï ¤gÀ¥ÉÃPÀë ªÀiÁ£ÀPÀzÀ ªÉÄÃ5É AiÀiÁªÀÅzÉÃ IÄuÁvÀäPÀ GµÀÚvÉAiÀÄ EgÀÄ«PÉ 

¸ÁzsÀå«®è 
  (B) PÁ£Áðmï EAf£ï, vÁ£ÀÄ ªÀÄÆ®¢AzÀ »ÃjPÉÆ¼ÀÄîªÀ GµÀÚ±ÀQÛVAvÀ ºÉZÀÄÑ 

AiÀiÁAwæPÀ PÁAiÀÄðªÀ£ÀÄß GvÁà¢¸ÀÄvÀÛzÉ 
  (C) ¤gÀ¥ÉÃPÀë ±ÀÆ£ÀåªÀÅ AiÀiÁªÀÅzÉÃ ¥ÀzÁxÀðzÀ Cw PÀ¤µÀÖ GµÀÚvÉAiÀiÁVzÉ 
  (D) PÁ£Áðmï EAf£ï£À ¸ÁªÀÄxÀðåªÀÅ MAzÀQÌAvÀ ºÉaÑgÀ®Ä ¸ÁzsÀå«®è 
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Physics 5   

11. Second order phase transitions  
  (A) Occur across the phase equilibrium curves 
  (B) Involve latent heat 
  (C) Can be described by the Clausius-Claperon equations 
  (D) Are associated with discontinuities in compressibility and expansivity 
 ¢éwÃAiÀÄ PÀæªÀÄ CªÀ¸ÁÜ ¸ÀAPÀæªÀÄtUÀ¼ÀÄ 
  (A) CªÀ¸ÁÜ ¸ÀªÀÄvÉÆÃ®£À ªÀPÀæUÀ¼À ªÉÄÃ5É £ÀqÉAiÀÄÄvÀÛzÉ 
  (B) UÀÄ¥ÉÆÛÃµÀÚªÀ£ÀÄß M¼ÀUÉÆArgÀÄvÀÛzÉ 
  (C) PÁè¹AiÀÄ¸ï-PÁè¥ÉgÁ£ï ¸À«ÄÃPÀgÀtUÀ½AzÀ ªÀtÂð¸À§ºÀÄzÀÄ 
  (D) ¸ÀA¦ÃqÀ£Á²Ã®vÉ ºÁUÀÆ «¸ÁÛgÀªÁUÀÄ«PÉAiÀÄ°è «aÒ£ÀßvÉ˜µå¼ÉÆA¢UÉ 

¸ÀAAiÉÆÃd£ÉUÉÆArgÀÄvÀÛzÉ 
 
12. To represent a point for a N-molecule system, we require to have 
  (A) 3N position coordinates 
  (B) 3N momentum coordinates 
  (C) 3N position coordinates and 3N momentum coordinates 
  (D) 6N position coordinates 

 N-CtÄ ªÀåªÀ¸ÉÜUÉ ©AzÀÄ ¸ÀÜ¼ÀªÀ£ÀÄß vÉÆÃj¸À®Ä £ÀªÀÄUÉ ¨ÉÃPÁzÀÄzÀÄ, 
  (A) 3N ¸ÁÜ£À ¥ÀæªÀiÁtPÀ ¤zÉðÃ±ÁAPÀUÀ¼ÀÄ 
  (B) 3N ¸ÁÜ£À DªÉÃUÀ ¤zÉðÃ±ÁAPÀUÀ¼ÀÄ 
  (C) 3N ¸ÁÜ£À ¥ÀæªÀiÁtPÀ ªÀÄvÀÄÛ 3N DªÉÃUÀ ¤zÉðÃ±ÁAPÀUÀ¼ÀÄ 
  (D) 6N ¸ÁÜ£À ¥ÀæªÀiÁtPÀ ¤zÉðÃ±ÁAPÀUÀ¼ÀÄ 
 
13. Bosons and Fermions can be described by  
  (A) Symmetric and anti-symmetric wave functions respectively 
  (B) Anti-symmetric and symmetric wave functions respectively 
  (C) Symmetric wave functions only 
  (D) Anti-symmetric wave functions only 
 ¨ÉÆÃ¸Á£ïì ªÀÄvÀÄÛ ¥sÀ«ÄðAiÀiÁ£ïì UÀ¼À£ÀÄß AiÀiÁªÀÅzÀjAzÀ «ªÀj¸À§ºÀÄzÀÄ ? 
  (A) C£ÀÄPÀæªÀÄªÁV ¸ÀªÀÄäw ºÁUÀÆ ¥Àæw¸ÀªÀÄäwÃAiÀÄ vÀgÀAUÀ ¥sÀ®£ÀUÀ¼ÀÄ  
  (B) C£ÀÄPÀæªÀÄªÁV ¥Àæw¸ÀªÀÄäwÃAiÀÄ ºÁUÀÆ ¸ÀªÀÄäw vÀgÀAUÀ ¥sÀ®£ÀUÀ¼ÀÄ  
  (C) ¸ÀªÀÄäw vÀgÀAUÀ ¥sÀ®£ÀUÀ¼ÀÄ ªÀiÁvÀæ  
  (D) ¥Àæw¸ÀªÀÄäwÃAiÀÄ vÀgÀAUÀ ¥sÀ®£ÀUÀ¼ÀÄ ªÀiÁvÀæ 
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  6 Physics 

14. Fermi-Dirac statistical distribution function is applicable to the following set of particles : 

  (A) Electrons, Protons (B) Photons, Phonons 

  (C) Gas molecules, magnons (D) Gravitons, excitons 

 ¥sÀ«Äð-rgÁPï ¸ÁÖöån¹ÖPÀ5ï ºÀgÀqÀÄ«PÉ ¤AiÀÄªÀÄªÀÅ F PÉ¼ÀPÀAqÀ AiÀiÁªÀ PÀtUÀ¼À UÀtPÉÌ 
C£Àé¬Ä¸ÀÄvÀÛzÉ ? 

  (A) J5ÉPÁÖç£ïUÀ¼ÀÄ, ¥ÉÆæÃmÁ£ïUÀ¼ÀÄ 

  (B) ¥ÉÆæÃmÁ£ïUÀ¼ÀÄ, ¥sÉÆÃ£Á£ïUÀ¼ÀÄ 

  (C) UÁå¸ï ªÀiÁ°PÀÆå5ïUÀ¼ÀÄ, ªÀiÁåUÁß£ïUÀ¼ÀÄ 

  (D) UÁæ«ÃmÁ£ïUÀ¼ÀÄ, J“ÞmÁ£ïUÀ¼ÀÄ 

 

15. As per Bose-Einstein statistics, the number of particles in an ith state is given by 

 ¨ÉÆÃ¸ï-L£ï¸ÉÖöÊ£ï ¸ÁÖöån¹ÖPïì ¥ÀæPÁgÀ ith ¹ÜwAiÀÄ°è PÀtUÀ¼À ¸ÀASÉå F PÉ¼ÀV£ÀAvÉ EgÀÄvÀÛzÉ 
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16. Microcanonical ensemble is a collection  of independent systems having the same  

  (A) Energy, volume and number of particles 

  (B) Temperature, volume and number of particles 

  (C) Temperature, volume and chemical potential 

  (D) Energy, volume and chemical potential 

 ªÉÄÊPÉÆæÃPÁå£ÉÆÃ¤PÀ5ï J£ÉìA§5ï EzÀÄ MAzÉÃ vÉgÀ£ÁzÀ F PÉ¼ÀV£À ªÀåªÀ¸ÉÜAiÀÄÄ¼Àî ¸ÀévÀAvÀæ 
ªÀåªÀ¸ÉÜAiÀÄ ¸ÀAUÀæºÀtªÁVzÉ 

  (A) ±ÀQÛÛ, UÁvÀæ ªÀÄvÀÄÛ PÀtUÀ¼À ¸ÀASÉå 

  (B) GµÀÚvÉ, UÁvÀæ ªÀÄvÀÄÛ PÀtUÀ¼À ¸ÀASÉå 

  (C) GµÀÚvÉ, UÁvÀæ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ « s̈ÀªÀ 

  (D) ±ÀQÛ, UÁvÀæ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ « s̈ÀªÀ 
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Physics 7   

17. For Bosons below Bose-Einstein condensation temperature, the number of particles in the 

momentum state, p will  

  (A) tend to maximum as temperature tend to absolute zero 

  (B) tend to minimum as temperature tend to absolute zero 

  (C) remain constant as temperature tend to absolute zero 

  (D) be zero 

 ¨ÉÆÃ¸ï-L£ï¸ÉÖöÊ£ï ¸ÁA¢æPÀgÀt GµÀÚvÉAiÀÄ PÉ¼ÀUÉ ¨ÉÆÃ¸Á£ïìUÉ ¸ÀAªÉÃUÀ ¹ÜwAiÀÄ°è£À 

PÀtUÀ¼À ¸ÀASÉå, P ²ìåêê 

  (A) GµÀÚvÉAiÀÄÄ ¤gÀ¥ÉÃPÀë ±ÀÆ£ÀåªÁzÀAvÉ ºÉZÁÑUÀÄvÀÛzÉ 

  (B) GµÀÚvÉAiÀÄÄ ¤gÀ¥ÉÃPÀë ±ÀÆ£ÀåªÁzÀAvÉ PÀrªÉÄAiÀiÁUÀÄvÀÛzÉ 

  (C) GµÀÚvÉAiÀÄÄ ¤gÀ¥ÉÃPÀë ±ÀÆ£ÀåªÁzÀAvÉ ¹ÜgÀªÁVgÀÄvÀÛzÉ 

  (D) ±ÀÆ£ÀåªÁVgÀÄvÀÛzÉ 

 

18. Planck’s law for black body radiation is given as  

 PÀÈµÀÚPÁAiÀÄ «QgÀtPÉÌ ¥sÁèöåAPï£À ¤AiÀÄªÀÄªÀÅ F PÉ¼ÀV£ÀAwgÀÄvÀÛzÉ 
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19. A particle is executing  SHM with a period of 0.001 s and  amplitude of  0.05 m. Its 

acceleration is  

 MAzÀÄ PÀtªÀÅ 0.001 s CªÀ¢ü ªÀÄvÀÄÛ 0.05 m. ¥ÁgÀªÉÊ±Á®åzÉÆA¢UÉ ¸ÀgÀ¼À ¸ÀAUÀvÀ 
ZÀ®£ÉAiÀÄ°ègÀÄªÁUÀ CzÀgÀ ªÉÃUÉÆÃvÀÌµÀðªÀÅ F PÉ¼ÀV£À¶ÖgÀÄvÀÛzÉ 

  (A) 7.9 × 104 m/s2 (B) 5 × 10–5 m/s2 

  (C) 50 m/s2 (D) 0.02 m/s2 
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  8 Physics 

20. Beats are observed when the two sound waves travelling in the same direction are 
superimposed on each other having  

  (A) Different amplitude and same wavelength  
  (B) Same amplitude and different wavelength   
  (C) Same amplitude and same phase 
  (D) Different amplitude and different wavelength  
 F PÉ¼ÀV£À AiÀiÁªÀÅzÀ£ÀÄß M¼ÀUÉÆAqÀÄ, MAzÉÃ ¢QÌ£À°è ZÀ°¸ÀÄwÛgÀÄªÀ JgÀqÀÄ zsÀé¤ 

vÀgÀAUÀUÀ¼ÀÄ MAzÀgÀ ªÉÄÃ5ÉÆAzÀÄ, CzsÁågÉÆÃ¦vÀUÉÆAqÁUÀ ©ÃmïUÀ¼À£ÀÄß PÁt§ºÀÄzÀÄ 
  (A) ©ü£Àß ¥ÁgÀªÉÊ±Á®å ªÀÄvÀÄÛ MAzÉÃ vÀgÀAUÁAvÀgÀ  
  (B) MAzÉÃ ¥ÁgÀªÉÊ±Á®å ªÀÄvÀÄÛ ©ü£Àß vÀgÀAUÁAvÀgÀ 
  (C) MAzÉÃ ¥ÁgÀªÉÊ±Á®å ªÀÄvÀÄÛ MAzÉÃ vÀgÀAUÁAvÀgÀ 
  (D) ©ü£Àß ¥ÁgÀªÉÊ±Á®å ªÀÄvÀÄÛ ©ü£Àß vÀgÀAUÁAvÀgÀ 
 

21. Two trains are approaching each other with the speed of 60 km/h and 45 km/h. A whistle 
of frequency 512 Hz is sounded by the first train. The frequency of the note heard by a 
listener in the second train before passing each other is  

 JgÀqÀÄ gÉÊ®ÄUÀ¼ÀÄ ¥ÀæwUÀAmÉUÉ 60 Q.«ÄÃ ªÀÄvÀÄÛ 45 Q.«ÄÃ. ªÉÃUÀzÉÆA¢UÉ C©üªÀÄÄRªÁV 
ZÀ°¸ÀÄwÛªÉ. ªÉÆzÀ®£ÉÃ gÉÊ®Ä 512 Hz DªÀvÁðAPÀzÀ ²¼Éî ºÁQzÉ. gÉÊ®ÄUÀ¼ÀÄ MAzÀPÉÆÌAzÀÄ 
¸ÀA¢ü¹ ºÁzÀÄºÉÆÃUÀÄªÀ ªÀÄÄ£Àß JgÀqÀ£ÉÃ gÉÊ°£À°ègÀÄªÀ PÉÃ¼ÀÄUÀ¤UÉ PÉÃ¼À®àlÖ ¸ÀégÀzÀ DªÀvÁðAPÀªÀÅ, 

  (A) 55.93 Hz (B) 559.3 Hz 
  (C) 5.593 Hz (D) 5593 Hz   
 

22. The time of reverberation of the empty auditorium is T. The time of reverberation of the 
auditorium with the curtains and floor mats will be  

  (A) Larger than T (B) Less than T 
  (C) Same as T (D) Zero 
 MAzÀÄ SÁ° ¸À s̈ÁAUÀtzÀ ¥ÀæwgÀt£ÀzÀ CªÀ¢üAiÀÄÄ T DVzÉ, ºÁUÁzÀgÉ ¥ÀgÀzÉUÀ¼ÀÄ ªÀÄvÀÄÛ 

£É®ºÁ¸ÀÄUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ ¸À s̈ÁAUÀtzÀ ¥ÀæwgÀt£ÀzÀ ¸ÀªÀÄAiÀÄªÀÅ, 
  (A) T VAvÀ ºÉZÁÑVgÀÄvÀÛzÉ (B) T VAvÀ PÀrªÉÄAiÀiÁVgÀÄvÀÛzÉ 
  (C) T AiÀÄµÉÖÃ EgÀÄvÀÛzÉ (D) ±ÀÆ£ÀåªÁVgÀÄvÀÛzÉ 
 

23. In vacuum, light travels at a speed of 3 × 108 m/s. What is the speed of light in a glass of 
refractive index 1.5 ?  

 ¤ªÁðvÀzÀ°è ¨É¼ÀPÀÄ 3 × 108 m/s ªÉÃUÀzÀ°è ZÀ°¹zÀgÉ, MAzÀÄ ªÀQæÃ s̈ÀªÀ£ÁAPÀ 1.5 gÀ 
UÁf£À°è ¨É¼ÀQ£À ªÉÃUÀ J¶ÖgÀÄvÀÛzÉ? 

  (A) 1.0 × 108 m/s  (B) 4.5 × 108  m/s 
  (C) 2 × 108 m/s (D) 3 × 108  m/s 
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24. In a given media, in which one of the following colour order the speed of light  increases 
  (A) Blue, Green, Yellow, Red (B) Red, Yellow, Green, Blue 
  (C) Green, Red, Blue, Yellow (D) Green, Blue, Orange, Red 
 PÉÆnÖgÀÄªÀ ªÀiÁzsÀåªÀÄzÀ°è F PÉ¼ÀPÀAqÀ AiÀiÁªÀÅzÀÄ ¨É¼ÀQ£À ªÉÃUÀªÀ£ÀÄß DgÉÆÃºÀt PÀæªÀÄzÀ°è 

PÉÆqÀÄvÀÛzÉ ? 
  (A) ¤Ã°, ºÀ¹gÀÄ, ºÀ¼À¢, PÉA¥ÀÄ (B) PÉA¥ÀÄ, ºÀ¼À¢, ºÀ¹gÀÄ, ¤Ã° 
  (C) ºÀ¹gÀÄ, PÉA¥ÀÄ, ¤Ã°, ºÀ¼À¢ (D) ºÀ¹gÀÄ, ¤Ã°, QvÀÛ¼É, PÉA¥ÀÄ 
 

25. Light travels with speed of 2 × 108 m/s in crown glass of refractive index 1.5. What is the 
speed of light in dense flint glass of refractive index 1.8 ? 

 ªÀQæÃ s̈ÀªÀ£ÁAPÀ ¸ÀÆa 1.5 EgÀÄªÀ PËæ£ï UÁf£À°è ¨É¼ÀPÀÄ 2 × 108 m/s ªÉÃUÀzÀ°è ZÀ°¸ÀÄvÀÛzÉ. 
ºÁUÁzÀgÉ ªÀQæÃ s̈ÀªÀ£ÁAPÀ ¸ÀÆa 1.8 gÀ qÉ£ïìÇ·ÝùùÓAmï UÁf£À°è ¨É¼ÀQ£À ªÉÃUÀ JµÁÖVgÀÄvÀÛzÉ ? 

  (A) 2.0 × 108 m/s  (B) 1.33 × 108  m/s 
  (C) 1.67 × 108  m/s (D) 3.0 × 108 m/s 
 

26. What is the effect on the interference fringes in Young’s double slit experiment, if the 
width of the sources slit is increased ? 

  (A) The fringe width increases 
  (B) The fringe  become less distinct 
  (C) The fringe width decreases 
  (D) The fringe  become more distinct 
 DPÀgÀUÀ¼À ¹Ã½£À CUÀ®ªÀÅ ºÉZÁÑzÀgÉ, ‘AiÀÄAUï’£À ¢é-¹Ã¼ÀÄ ¥ÀæAiÉÆÃUÀzÀ°è ªÀåwPÀgÀt 

¦æAeïUÀ¼À ªÉÄÃ°£À ¥ÀjuÁªÀÄªÉÃ£ÀÄ ? 
  (A) ¦æAeï£À CUÀ®ªÀÅ ºÉZÁÑUÀÄvÀÛzÉ 
  (B) ¦æAeï£À ¸ÀàµÀÖvÉAiÀÄÄ PÀrªÉÄAiÀiÁUÀÄvÀÛzÉ 
  (C) ¦æAeï£À CUÀ®ªÀÅ PÀrªÉÄAiÀiÁUÀÄvÀÛzÉ 
  (D) ¦æAeï£À ¸ÀàµÀÖvÉAiÀÄÄ ºÉZÁÑUÀÄvÀÛzÉ 
 

27. Which one of the following waves cannot be polarized ? 
  (A) Radio waves (B) Longitudinal waves 
  (C) X- rays (D) Transverse waves 
 F PÉ¼ÀPÀAqÀ AiÀiÁªÀ vÀgÀAUÀUÀ¼À£ÀÄß zÀÈ«ÃPÀj¸À5ÁUÀzÀÄ 
  (A) gÉÃrAiÉÆÃ vÀgÀAUÀUÀ¼ÀÄ  

  (B) C¤®zÀ°èAiÀÄ ¤Ã¼À gÉÃSÉUÀ¼ÀÄ (²µðé•ÿæÒ×åÁµå ¼å²µåÒ˜µå̃ µåâÿåê) 
  (C) PÀë-QgÀtUÀ¼ÀÄ  

  (D) ¹ÖçAUï£À°è£À CqÀØ (¯æÐÄóÞÔåÜÈó¤) vÀgÀAUÀUÀ¼ÀÄ 
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28. The electric field at a point P inside a uniformly charged sphere of radius R is given by 
(the point P is situated at a distance ‘r’ from the center of the sphere)   

 KPÀjÃwAiÀiÁV ¥ÀÆgÀtUÉÆAqÀ UÉÆÃ¼ÀzÀ wædå R £À°è ©AzÀÄ P AiÀÄ «zÀÄåvï PÉëÃvÀæªÀ£ÀÄß F 
PÉ¼ÀV£À AiÀiÁªÀ ¸À«ÄÃPÀgÀt¢AzÀ PÀAqÀÄ»rAiÀÄ§ºÀÄzÀÄ ?  (©AzÀÄ P ²ìåêê UÉÆÃ¼ÀzÀ 
PÉÃAzÀæ¢AzÀ ‘r’ £À CAvÀgÀzÀ°èzÉ) 

  (A) 
ρ

ε0
  (B) 

ρ

3ε0
  

  (C) 
4πr3

3
 
ρ

ε0
  (D) 

rρ

3ε0
  

 
29. The differential form of  Faraday law is  
 ¥sÁågÉqÉ ¤AiÀÄªÀÄzÀ CªÀPÀ®£À gÀÆ¥ÀªÀÅ 

  (A) ∇ · 
→

E = 0 (B) ∇ × 

→

E = 0 

  (C) ∇ × 

→

E = – 
∂

→

B

∂t
  (D) ∇ · 

→

E = ρ 

 
30. The Poisson’s equation in CGS system is  
 ‘¥Á¬Ä¸À£ï’£À ¸À«ÄÃPÀgÀtªÀ£ÀÄß CGS ªÀåªÀ¸ÉÜAiÀÄ°è F PÉ¼ÀV£À AiÀiÁªÀÅzÀgÀAvÉ 

§gÉAiÀÄ§ºÀÄzÀÄ ? 
  (A) ∇

2
 · V = – 4πσ (B) ∇

2
 · V = – 4πρ 

  (C) ∇
2
 · V = 0  (D) ∇

2
 · V = – 

ρ

ε0
  

31. Maxwell’s equations in free space are  
 ªÀÄÄPÀÛ ¸ÀÜ¼ÀzÀ°è ªÀiÁåPïìªÉ5ï£À ¸À«ÄÃPÀgÀtUÀ¼ÀÄ F PÉ¼ÀV£À AiÀiÁªÀÅzÀgÀAvÉ EgÀÄvÀÛzÉ ? 

  (A) ∇ · 
→

E = ρ; ∇ · 
→

B = 0; ∇ × 

→

E = – 
∂

→

B

∂t
 ; ∇ × 

→

B = µ0

→

J  + µ0 ε0 
∂

→

E

∂t
  

  (B) ∇ · 
→

E = 0; ∇ · 
→

B = 0; ∇ × 

→

E = – 
∂

→

B

∂t
 ; ∇ × 

→

B = µ0 ε0 
∂

→

E

∂t
  

  (C) ∇ · 
→

E = ρ; ∇ · 
→

B = 0; ∇ × 

→

E = – 
∂

→

B

∂t
 ; ∇ × 

→

B = µ0

→

J   

  (D) ∇ · 
→

E = ρ; ∇ · 
→

B = 0; ∇ × 

→

E = – 
∂

→

B

∂t
 ; ∇ × 

→

B = µ0 ε0 
∂

→

E

∂t
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32. Boundary conditions on fields at the interface between the two different media and having  
no free charge carriers at the interface are  

 JgÀqÀÄ «©ü£Àß ªÀiÁzsÀåªÀÄUÀ¼À £ÀqÀÄ«£À CAvÀgï ¸ÀA¥ÀPÀðzÀ°è£À PÉëÃvÀæUÀ¼À ªÉÄÃ°£À ªÀÄvÀÄÛ 
CAvÀgï ¸ÀA¥ÀPÀðzÀ°è AiÀiÁªÀÅzÉÃ ªÀÄÄPÀÛ «zÀÄåvï ¥ÀÆgÀt ªÁºÀPÀUÀ¼ÀÄ E®èzÀ ¹ÃªÀiÁ 
¹ÜwUÀ¼ÀÄ F ªÀÄÄA¢£ÀAwgÀÄvÀÛzÉ  

  (A) 0B
µ

1
B

µ

1
and 0EE0;BB;σDD ||

2
2

||
1

1

||
2

||
121f21 =−=−=−=−

⊥⊥⊥⊥

 

  
(B) 0B

µ

1
B

µ

1
and 

t

B
EE0;BB;0DD ||

2
2

||
1

1

||
2

||
12121 =−

∂

∂
−=−=−=−

⊥⊥⊥⊥

 

  
(C) 0B

µ

1
B

µ

1
and 0EE0;BB0;EεEε ||

2
2

||
1

1

||
2

||
1212211 =−=−=−=−

⊥⊥⊥⊥

 

 
 (D) 0B

µ

1
B

µ

1
and 0EE0;BB;0DD ||

2
2

||
1

1

||
2

||
12121 =−=−=−=−

⊥⊥⊥⊥

 

 

33. A static magnetic field at a point ‘r’ can be derived from  a scalar potential  

  (A) If the current density is zero at that point 

  (B) If the current density is zero everywhere 

  (C) If L 0dl.B =

r
 for the closed path L 

  (D) None of these 

 ©AzÀÄ ‘r’£À°è MAzÀÄ ¸ÁÜ¬Ä PÁAvÀPÉëÃvÀæªÀ£ÀÄß C¢±À « s̈ÀªÀ¢AzÀ F ªÀÄÄA¢£À AiÀiÁªÀ 
¸ÀAzÀ s̈ÀðzÀ°è ¥ÀqÉAiÀÄ§ºÀÄzÁVzÉ ? 

  (A) ©AzÀÄ«£À°è «zÀÄåvÀàçªÁºÀzÀ ¸ÁAzÀævÉAiÀÄÄ ±ÀÆ£ÀåªÁVzÀÝgÉ 

  (B) J5Áè PÀqÉUÀ¼À°è «zÀÄåvÀàçªÁºÀzÀ ¸ÁAzÀævÉAiÀÄÄ ±ÀÆ£ÀåªÁVzÀÝgÉ 

  (C) ¸ÀAªÀÈvÀ ¥ÀxÀ L UÉ L 0dl.B =

r
 DVzÀÝgÉ 

  (D) ªÉÄÃ°£À AiÀiÁªÀÅzÀÆ C®è  
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34. An electromagnetic wave is travelling normally from a non-conducting linear medium (1) 
to a perfectly conducting medium (2). Then the wave is  

  (A) Totally transmitted to the medium 2 with same phase  
  (B) Totally reflected back to the medium 1 with the same phase   

  (C) Totally reflected back to the medium 1 with a  phase shift of 180°    

  (D) Totally transmitted to the medium 2 with a phase shift of 180°   
 MAzÀÄ «zÀÄåvÁÌAwÃAiÀÄ vÀgÀAUÀªÀÅ, CªÁºÀPÀ gÉÃTÃAiÀÄ ªÀiÁzsÀåªÀÄ 1 ªÀÄvÀÄÛ ¥Àj¥ÀÆtð 

ªÁºÀPÀ ªÀiÁzsÀåªÀÄ 2 gÀ £ÀqÀÄ«£À ¹ÃªÉÄAiÀÄ ªÉÄÃ5É MAzÀÄ ¸ÁªÀiÁ£Àå D¥ÁvÀªÀ£ÀÄßAlÄ 
ªÀiÁrzÀgÉ DUÀ «zÀÄåvÁÌAwÃAiÀÄ vÀgÀAUÀªÀÅ F ªÀÄÄA¢£ÀzÁVgÀÄvÀÛzÉ 

  (A) ªÀiÁzsÀåªÀÄ 2PÉÌ CzÉÃ CªÀ¸ÉÜAiÀÄ°è MmÁÖgÉAiÀiÁV ¥Àæ¸ÀgÀtªÁVgÀÄvÀÛzÉ 
  (B) ªÀiÁzsÀåªÀÄ 1PÉÌ CzÉÃ CªÀ¸ÉÜAiÀÄ°è MmÁÖgÉ »ªÀÄÄäRªÁV ¥Àæw¥sÀ®£ÀUÉÆArgÀÄvÀÛzÉ 
  (C) ªÀiÁzsÀåªÀÄ 1PÉÌ 180° PÉÆÃ£ÀzÀ CªÀ¸ÉÜAiÀÄ ºÉÆgÀUÉ MmÁÖgÉAiÀiÁV »ªÀÄÄäRªÁV 

¥Àæw¥sÀ®£ÀUÉÆArgÀÄvÀÛzÉ  
  (D) ªÀiÁzsÀåªÀÄ 2PÉÌ 180° PÉÆÃ£ÀzÀ CªÀ¸ÉÜAiÀÄ ºÉÆgÀUÉ MmÁÖgÉAiÀiÁV ¥Àæ̧ ÀgÀtªÁVgÀÄvÀÛzÉ 
 

35. If 
→

n
 

is the polarization vector and 
→

k
 

is the direction of propagation of plane 
electromagnetic wave, then  

 
→

n
 
zÀÈ«ÃPÀgÀt ¸À¢±ÀªÁVzÀÄÝ ªÀÄvÀÄÛ →

k AiÀÄÄ ¸ÀªÀÄvÀ® «zÀÄåvÁÌAwÃAiÀÄ vÀgÀAUÀzÀ ¥Àæ¸ÀgÀuÉAiÀÄ 
¢PÁÌVzÀÝgÉ, DUÀ 

→

n = 
→

k  (B) 
→

n = – 
→

k 
 

  (C) 
→

n · 
→

k = 0 (D) 
→

n × 
→

k = 0 
  

36. The power radiated by an oscillating magnetic dipole is  
  (A) Proportional to the square of frequency of oscillation   
  (B) Inversely proportional to the square of frequency of oscillation   
  (C) Proportional to the fourth power of the frequency of oscillation   
  (D) Inversely proportional to the fourth power of the frequency of oscillation   
 MAzÀÄ DAzÉÆÃ®PÀ PÁAwÃAiÀÄ ¢é-zsÀÄæªÀ¢AzÀ «QgÀtÂ¸ÀÄªÀ ¸ÁªÀÄxÀðåªÀÅ 
  (A) DAzÉÆÃ®£À DªÀvÁðAPÀzÀ ªÀUÀðPÉÌ C£ÀÄ¥ÁvÀªÁVgÀÄvÀÛzÉ 
  (B) DAzÉÆÃ®£À DªÀvÁðAPÀzÀ ªÀUÀðPÉÌ «5ÉÆÃªÀiÁ£ÀÄ¥ÁvÀªÁVgÀÄvÀÛzÉ 
  (C) DªÀvÁðAPÀ DAzÉÆÃ®£ÀzÀ £Á®Ì£ÉÃ WÁvÀPÉÌ C£ÀÄ¥ÁvÀªÁVgÀÄvÀÛzÉ 
  (D) DªÀvÁðAPÀ DAzÉÆÃ®£ÀzÀ £Á®Ì£ÉÃ WÁvÀPÉÌ «5ÉÆÃªÀiÁ£ÀÄ¥ÁvÀªÁVgÀÄvÀÛzÉ 
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37. The energy stored in an electromagnetic field per unit volume is  

 ¥Àæw WÀlPÀ UÁvÀæPÉÌ «zÀÄåvÁÌAwÃAiÀÄ PÉëÃvÀæzÀ°è ±ÉÃRgÀuÉUÉÆArgÀÄªÀ ±ÀQÛAiÀÄÄ 

  (A) B
µ

1
  Eε

0
0

rr
+  (B) B  E

µ

ε

0

0
rr

⋅

 

  (C) 22

0

0 B  E 
2µ

ε
⋅  (D) 








+

2

0

2
0 B

µ

1
Eε

2

1

 

 

38. If the output of a transistor should be proportional to the input signal, the operating point 
should be 

  (A) In the saturation region (B) In the cutoff region 

  (C) In the active region (D) Anywhere 

 mÁæ¤ì¸ÀÖgï£À GvÀà£ÀßªÀÅ, ºÀÆrPÉ ¹UÀß5ïUÉ C£ÀÄ¥ÁvÀªÁVgÀ¨ÉÃPÉAzÀgÉ, PÁAiÀiÁðZÀgÀt ©AzÀÄ 
F ªÀÄÄA¢£À AiÀiÁªÀÅzÁVgÀÄvÀÛzÉ ? 

  (A) ¸ÀAvÀÈ¥ÀÛ ªÀ®AiÀÄ (B) PÀmï-D¥sï ªÀ®AiÀÄ 

  (C) QæAiÀiÁ²Ã® ªÀ®AiÀÄ (D) J5ÁèzÀgÀÆ 

 

39. In a p-type semiconductor, the minority carriers are 

  (A) Holes (B) Electrons 

  (C) Impurity atoms (D) Phonons 

 MAzÀÄ p-ªÀiÁzÀj CgÉªÁºÀPÀzÀ°è C®à¸ÀASÁå ªÁºÀPÀUÀ¼ÀÄ AiÀiÁªÀÅªÉAzÀgÉ  

  (A) gÀAzsÀæUÀ¼ÀÄ (B) J5ÉPÁÖç£ïUÀ¼ÀÄ 

  (C) PÀ®ä±À ¥ÀgÀªÀiÁtÄUÀ¼ÀÄ (D) ¥sÉÆÃ£Á£ïUÀ¼ÀÄ 

 

40. A piezoelectric crystal can be used as transducer for measurement of 

  (A) temperature (B) pressure 

  (C) voltage (D) current 

 ¦gÉhÆÃJ5ÉQÖçPï ¸ÀànPÀªÀ£ÀÄß F PÉ¼ÀV£À AiÀiÁªÀÅzÀgÀ ªÀiÁ¥À£ÉUÁV mÁæ£ïìqÀÆå¸Àgï DV 
§¼À¸À§ºÀÄzÀÄ ? 

  (A) GµÀÚvÉ (B) MvÀÛqÀ 

  (C) ªÉÇÃ5ÉÖÃeï (D) PÀgÉAmï 
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41. Which one of the following is the advantage of using single sideband transmission ? 

  (A) Increases  reliability (B) Small bandwidth 

  (C) Easy to demodulate (D) Easy to transmit without errors 

 KPÀ ¸ÉÊqï¨ÁåAqï ¥Àæ¸ÀgÀuÉAiÀÄ G¥ÀAiÉÆÃUÀÁµå §ÒÁµåê ƒÄåê’åëÑ¼ð²ìåêê …Ôåíú˜µåâÿåÑ–Ó ²ìåìæÔåíúÁµåê ? 

  (A) £ÀA©PÁºÀðvÉAiÀÄ£ÀÄß ºÉaÑ¸ÀÄvÀÛzÉ 

  (B) PÀrªÉÄ vÀgÀAUÀ «¸ÁÛgÀªÀ£ÀÄß §¼À¸ÀÄvÀÛzÉ 

  (C) ¥ÀævÁå¼ÀªÀr¸À®Ä ¸ÀÄ® s̈ÀªÁVzÉ 

  (D) zÉÆÃµÀUÀ½®èzÉ ¥Àæ¸ÀgÀtÂ¸À®Ä ¸ÀÄ® s̈ÀªÁVzÉ  

 

42. What is the full scale output voltage of a 6-bit binary ladder if ‘0’= 0 V and ‘1’ = + 10 V ? 

 ‘0’ = 0 V ªÀÄvÀÄÛ ‘1’ = + 10 V DzÀgÉ, 6-©mï ¢éªÀiÁ£À 5ÁåqÀgï£À ¥ÀÆtð ¥ÀæªÀiÁtzÀ 
GvÁà¢vÀ ªÉÇÃ5ÉÖÃeï F PÉ¼ÀV£À AiÀiÁªÀÅzÁVzÉ ? 

  (A) (63 × 10)/64 V (B) 10/64 V 

  (C) 10 V (D) 64 V 

 

43. A molecule in the triplet state has a net electron spin of   

 wæªÀ½ CªÀ¸ÉÜAiÀÄ°è MAzÀÄ CtÄªÀÅ F PÉ¼À˜™£ÀµÀÄÖ ¤ªÀé¼À J5ÉPÁÖç£ï s̈ÀæªÀÄtªÀ£ÀÄß 
ºÉÆA¢gÀÄvÀÛzÉ 

  (A) 3 (B) 1 

  (C) 0 (D) ½  

 

44. Stokes lines in the Raman spectrum have  

  (A) longer wavelengths and higher intensity than anti Stoke’s lines.  

  (B) shorter wavelengths and lower intensity than anti Stoke’s lines. 

  (C) longer wavelengths and lower intensity than anti Stoke’s lines. 

  (D) shorter wavelengths and higher intensity than anti Stoke’s lines. 
 gÁªÀÄ£ï gÉÆÃ»vÀzÀ°è ¸ÉÆÖÃPï 5ÉÊ£ïUÀ¼ÀÄ F PÉ¼ÀV£ÀzÁÝVgÀÄvÀÛzÉ 

  (A) DåAn ¸ÉÆÖÃPï 5ÉÊ£ïUÀ½VAvÀ GzÀÝzÀ vÀgÀAUÁAvÀgÀUÀ¼ÀÄ ªÀÄvÀÄÛ ºÉaÑ£À wÃªÀævÉ  

  (B) DåAn ¸ÉÆÖÃPï 5ÉÊ£ïUÀ½VAvÀ aPÀÌ vÀgÀAUÁAvÀgÀUÀ¼ÀÄ ªÀÄvÀÄÛ PÀrªÉÄ wÃªÀævÉ 

  (C) DåAn ¸ÉÆÖÃPï 5ÉÊ£ïUÀ½VAvÀ GzÀÝzÀ vÀgÀAUÁAvÀgÀUÀ¼ÀÄ ªÀÄvÀÄÛ PÀrªÉÄ wÃªÀævÉ 

  (D) DåAn ¸ÉÆÖÃPï 5ÉÊ£ïUÀ½VAvÀ aPÀÌ vÀgÀAUÁAvÀgÀUÀ¼ÀÄ ªÀÄvÀÄÛ ºÉaÑ£À wÃªÀævÉ 
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45. Natural broadening of spectral lines is associated with  
  (A) collision between atoms.  
  (B) magnetic interaction between atoms. 
  (C) finite lifetime of the energy states. 
  (D) velocity distribution of emitting atoms. 
 gÉÆÃ»vÀ gÉÃSÉUÀ¼À ¸Áé s̈Á«PÀ «¸ÁÛgÀªÁUÀÄ«PÉ F PÉ¼ÀV£ÀªÀÅzÀPÉÌ ¸ÀA§A¢ü¹zÉ 
  (A) ¥ÀgÀªÀiÁtÄUÀ¼À £ÀqÀÄ«£À ¸ÀAWÀµÀðuÉ 
  (B) ¥ÀgÀªÀiÁtÄUÀ¼À £ÀqÀÄ«£À PÁAwÃAiÀÄ CAvÀgÀQæAiÉÄ 
  (C) ±ÀQÛ ¹ÜwUÀ¼À ¥Àj«ÄvÀ fÃªÁªÀ¢ü 
  (D) ¥ÀgÀªÀiÁtÄUÀ¼À GvÀìfð¸ÀÄªÀ ªÉÃUÀzÀ «vÀgÀuÉ 
 

46. Light emission from ordinary optical sources is incoherent because 
  (A) emission is predominantly spontaneous.  
  (B) emission is predominantly stimulated. 
  (C) emission occurs at several wavelengths.  
  (D) emission occurs with low intensity. 
 ¸ÁªÀiÁ£Àå zÀÄåw DPÀgÀUÀ½AzÁUÀÄªÀ ¨É¼ÀQ£À GvÀìdð£ÉAiÀÄÄ E£ïPÉÆºÉgÉAmï DVgÀÄvÀÛzÉ 

KPÉAzÀgÉ, GvÀìdð£ÉAiÀÄÄ 
  (A) ¥ÀæzsÁ£ÀªÁV ¸Áé s̈Á«PÀªÁVgÀÄvÀÛzÉ 
  (B) ¥ÀæzsÁ£ÀªÁV ZÉÆÃ¢vÀªÁVgÀÄvÀÛzÉ 
  (C) C£ÉÃPÀ vÀgÀAUÁAvÀgÀUÀ¼À°è ¸ÀA s̈À«¸ÀÄvÀÛzÉ 
  (D) PÀrªÉÄ wÃªÀævÉAiÀÄ°è ¸ÀA s̈À«¸ÀÄvÀÛzÉ 
 

47. For a cavity of length 50 cm, the frequency separation between axial modes is   
 50 ¸ÉA.«ÄÃ GzÀÝzÀ PÁå«n CQëÃAiÀÄ ªÀiÁUÀðUÀ¼À £ÀqÀÄ«£À DªÀvÁðAPÀ ¨ÉÃ¥Àðr¸ÀÄ«PÉAiÀÄÄ 

F PÉ¼ÀV£À¶ÖgÀÄvÀÛzÉ 
  (A) 100 kHz. (B) 300 kHz. 
  (C) 300 MHz. (D) 1 MHz. 
 

48. Lifetime of a metastable state involved in lasting action is of the order of  
  (A) seconds. (B) microseconds. 
  (C) milliseconds. (D) nanoseconds. 
 5ÉÃ¸Àgï (¼ǻ µð²ìåêêÔå) QæAiÉÄAiÀÄ°è M¼ÀUÉÆArgÀÄªÀ ªÉÄmÁ ¹ÜgÀ¹ÜwAiÀÄ fÃªÁªÀ¢üAiÀÄÄ F 

PÉ¼ÀV£À¶ÖgÀÄvÀÛzÉ 
  (A) ¸ÉPÉAqÀÄUÀ¼ÀÄ (B) ªÉÄÊPÉÆæÃ ¸ÉPÉAqÀÄUÀ¼ÀÄ 
  (C) «Ä° ¸ÉPÉAqÀÄUÀ¼ÀÄ (D) £Áå£ÉÆÃ ¸ÉPÉAqÀÄUÀ¼ÀÄ 
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49. Transitions between high n states of Hydrogen are observed in space. In which part of the 
electromagnetic spectrum will the transition between n = 110 and n = 109, designated as 
109 α, be seen ? (Rydberg constant R = 109677.58 cm–1) 

  (A) Ultraviolet region. (B) X-ray region. 
  (C) Far infrared region. (D) Centimetre wavelength radio region.  
 d®d£ÀPÀzÀ ºÉaÑ£À n ¹ÜwUÀ¼À £ÀqÀÄ«£À ¸ÀAPÀæªÀÄtUÀ¼À£ÀÄß ¨ÁºÁåPÁ±ÀzÀ°è UÀªÀÄ¤¸À5ÁUÀÄvÀÛzÉ. 

ºÁUÁzÀgÉ «zÀÄåvÁÌAwÃAiÀÄ gÉÆÃ»vÀzÀ AiÀiÁªÀ s̈ÁUÀzÀ°è 109α JAzÀÄ ºÉ¸Àj¹gÀÄªÀ          
n = 110 ªÀÄvÀÄÛ n = 109 £À £ÀqÀÄ«£À ¸ÀAPÀæªÀÄtªÀ£ÀÄß PÁt§ºÀÄzÀÄ (jqÀâUïð PÁ£ïì¸ÉÖAmï       
R = 109677.58 cm–1) 

  (A) Cw£ÉÃgÀ¼É ªÀ®AiÀÄ (B) PÀë-QgÀt ªÀ®AiÀÄ 
  (C) CªÀPÉA¥ÀÄ ªÀ®AiÀÄ (D) gÉÃrAiÉÆÃ vÀgÀAUÁAvÀgÀ ªÀ®AiÀÄ 
 

50. A system comprises of two spin ½ particles. If the system has a total spin angular 
momentum of zero, then what is the probability of finding both particles with spin up  ?  

 MAzÀÄ ªÀåªÀ¸ÉÜAiÀÄ°è ½ s̈ÀæªÀÄt«gÀÄªÀ JgÀqÀÄ PÀtUÀ½ªÉ. ªÀåªÀ¸ÉÜAiÀÄ MlÄÖ s̈ÀæªÀÄt PÉÆ¤ÃAiÀÄ 
¸ÀAªÉÃUÀªÀÅ ±ÀÆ£ÀåªÁVzÁÝUÀ, ªÉÄÃ®ÄäR s̈ÀæªÀÄtvÉAiÉÆA¢UÉ JgÀqÀÄ PÀtUÀ¼À£ÀÄß 
PÀAqÀÄ»rAiÀÄÄªÀ ¸ÀA s̈ÀªÀ¤ÃAiÀÄvÉAiÀÄÄ 

  (A) 1 (B) 0.50 
  (C) 0.25 (D) 0 
 

51. The energy eigen values of the quantum linear harmonic oscillator are given by En. Which 

one of the following statements is not true ? 
  (A) The separation between the energy levels increases as n increases.  
  (B) The quantum linear harmonic oscillator approaches the classical harmonic 

oscillator for very large n. 
  (C) The ground state energy is non zero. 
  (D) The expectation value of the kinetic energy is the same as the expectation 

value of the potential energy in any state. 
 PÁéAlªÀiï gÉÃTAiÀÄ ¸ÀAUÀvÀ DAzÉÆÃ®PÀzÀ LUÀ£ï ±ÀQÛ ªÀiË®åUÀ¼ÀÄ En DVgÀÄvÀÛzÉ. 

ºÁVzÁÝUÀ F PÉ¼ÀPÀAqÀ AiÀiÁªÀ ºÉÃ½PÉAiÀÄÄ ¸ÀjAiÀiÁVgÀÄªÀÅ¢®è ? 
  (A) n ºÉZÁÑzÀAvÉ ±ÀQÛAiÀÄ ªÀÄlÖUÀ¼À°è£À «AUÀqÀuÉAiÀÄÄ ºÉZÁÑUÀÄvÀÛzÉ 
  (B) PÁéAlªÀiï gÉÃTAiÀÄ ¸ÀAUÀvÀ DAzÉÆÃ®PÀªÀÅ CwÃ zÉÆqÀØ n UÁV PÁè¹PÀ5ï 

¸ÀAUÀvÀ DAzÉÆÃ®PÀªÀ£ÀÄß ¸ÀA¢ü¸ÀÄvÀÛzÉ 
  (C) ±ÀQÛAiÀÄ vÀ¼ÀªÀÄlÖzÀ ¹ÜwAiÀÄÄ ±ÀÆ£ÀåªÁVgÀÄªÀÅ¢®è 
  (D) AiÀiÁªÀÅzÉÃ ¹ÜwAiÀÄ°è ZÀ®£À±ÀQÛAiÀÄ ¤jÃQëvÀ ªÀiË®åªÀÅ « s̈ÀªÀ ±ÀQÛAiÀÄ ¤jÃQëvÀ 

ªÀiË®åzÀAvÉAiÉÄÃ EgÀÄvÀÛzÉ 
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52. Simultaneous precise measurement of two dynamic variables is possible only if the 
operators associated with them  

  (A) commute individually with the Hamiltonian. 
  (B) are transposed conjugates (adjoints) of each other. 
  (C) commute with each other. 
  (D) Cannot say as it depends on the particular operators. 
 JgÀqÀÄ UÀw²Ã® ZÀgÀUÀ¼À KPÀPÁ°PÀ RavÀªÁzÀ ªÀiÁ¥À£ÉAiÀÄÄ, CªÀÅUÀ¼ÉÆA¢UÉ 

¸ÀºÀªÀvÀð£ÉUÉÆArgÀÄªÀ D¥ÀgÉÃlgïUÀ¼ÀÄ F PÉ¼ÀV£ÀAwzÁÝUÀ ªÀiÁvÀæ ¸ÁzsÀåªÁUÀÄvÀÛzÉ. 
  (A) ºÁå«Ä5ÉÆÖ¤AiÉÄ£ï£ÉÆA¢UÉ ¸ÀévÀAvÀæªÁV ¥ÀjªÀwð¹zÁUÀ 
  (B) MAzÀPÉÆÌAzÀÄ «¥ÀAiÀiÁðAiÀÄ C£ÀÄªÀwðUÀ¼ÁVzÀÝgÉ 
  (C) MAzÀPÉÆÌAzÀÄ ¥ÀjªÀwð¹zÁUÀ 
  (D) ÅÁ™¤ÚÈå± D¥ÀgÉÃl²µóÞ ªÉÄÃ5É CªÀ®A©vÀªÁVgÀÄvÀÛzÉ ŠÄåêÆÔåÒ½ÑÓ 
 

53. Dirac’s relativistic theory predicts the existence of the  
  (A) electron (B) positron 
  (C) proton (D) neutron 
 ‘rgÁPï’£À ¸Á¥ÉÃPÀëvÁvÀäPÀ ¹zÁÞAvÀªÀÅ F PÉ¼ÀPÀAqÀ AiÀiÁªÀÅzÀgÀ EgÀÄ«PÉAiÀÄ£ÀÄß H»¸ÀÄvÀÛzÉ ? 
  (A) J5ÉPÁÖç£ï (B) ¥Á¹mÁæ£ï 
  (C) ¥ÉÆæÃmÁ£ï (D) £ÀÆåmÁæ£ï 
 

54. The wavefunction of a particle trapped in space between x = 0 and x = L is given by 

L

)sin(2πA
)(ψ

x
x = , where A is a constant. The probability of finding the particle is 

maximum when x is  
 ‘A’ AiÀÄÄ ¹ÜgÁAPÀªÁVgÀÄªÀ x = 0 ªÀÄvÀÄÛ x = L UÀ¼À £ÀqÀÄ«£À eÁUÀzÀ°è ¹®ÄQgÀÄªÀ PÀtzÀ 

vÀgÀAUÀ ¥sÀ®£ÀªÀÅ 
L

)sin(2πA
)(ψ

x
x = , ¢AzÀ ¤ÃqÀ®ànÖzÉ. ºÁVzÀÝgÉ ‘x’ F PÉ¼ÀV£À AiÀiÁªÀ 

ªÀiË®åªÀ£ÀÄß ºÉÆA¢zÁUÀ, PÀtªÀ£ÀÄß PÀAqÀÄ»rAiÀÄÄªÀ ¸ÀA s̈ÀªÀ¤ÃAiÀÄvÉ ºÉZÁÑVgÀÄvÀÛzÉ 
  (A) L/4 (B) L/2 
  (C) L/6 and L/3 (D) L/4 and 3L/4 
 

55. The relation between the principal quantum number n and energy of the Hydrogen atom is 
given by  

 ¥ÀæzsÁ£À PÁéAlªÀiï ¸ÀASÉå n ªÀÄvÀÄÛ d®d£ÀPÀzÀ ¥ÀgÀªÀiÁtÄ«£À ±ÀQÛAiÀÄ £ÀqÀÄ«£À 
¸ÀA§AzsÀªÀ£ÀÄß F PÉ¼ÀPÀAqÀ AiÀiÁªÀ ¸À«ÄÃPÀgÀtªÀÅ ¸ÀÆa¸ÀÄvÀÛzÉ ? 

  (A) En ∝ 1/n2 (B) En ∝ –1/n2 

  (C) En ∝ n2 (D) En ∝ – n2 
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56. A quantum particle of mass m is constrained to remain at a distance of r0 from the origin. 

If l is the orbital angular momentum quantum number, then the possible energy values of 
the particle are given by 

 zÀæªÀågÁ²(m)C£ÀÄß ºÉÆA¢gÀÄªÀ PÁéAlªÀiï PÀtªÀ£ÀÄß ªÀÄÆ®¸ÁÜ£À¢AzÀ r0 £À CAvÀgÀzÀ°ègÀÄªÀAvÉ 
¥Àæw§A¢ü̧ À5ÁVzÉ. l EzÀÄ PÀPÀëPÀ PÉÆ¤ÃAiÀÄ ¸ÀAªÉÃUÀzÀ PÁéAlªÀiï ¸ÀASÉåAiÀiÁzÀgÉ, DUÀ PÀtzÀ 
¸ÀA s̈ÁªÀå ±ÀQÛ ªÀiË®åUÀ¼À£ÀÄß F PÉ¼ÀV£À AiÀiÁªÀ ¸À«ÄÃPÀgÀtªÀÅ ¤ÃqÀÄvÀÛzÉ ? 

  (A) 
l(l + 1) ħ2

2mr
2
0

  (B) 
l
2 ħ2

2mr
2
0

  

  (C) 
l(l + 1) ħ2

mr
2
0

  (D) 
l
2 ħ2

mr
2
0

  

 

57. A carbon nucleus emits a particle ‘x’ and changes into nitrogen according to the equation 

x+→ NC
14

7

14

6 .  Then  ‘x’ is 

  (A) A neutron  (B) An electron 
  (C) A proton (D) A photon 

 x+→ NC
14

7

14

6 , ¸À«ÄÃPÀgÀtzÀ ¥ÀæPÁgÀ MAzÀÄ PÁ§ð£ï ¥ÀgÀªÀiÁtÄ ©ÃdªÀÅ ‘x’ 

PÀtUÀ¼À£ÀÄß GvÀìfðÜÝ ÜÈæ²µå¦Äå’åÔæ˜™ ÊÁµåÑ–ÜÈåê¼å¾Áµð. F ¸À«ÄÃPÀgÀtzÀ°è ‘x’ CAzÀgÉÃ£ÀÄ ? 
  (A) £ÀÆåmÁæ£ï (B) J5ÉPÁÖç£ï 
  (C) ¥ÉÆæÃmÁ£ï (D) ¥sÉÆÃmÁ£ï 
 

58. Masses of two isobars 29Cu64 and 30Zn64 are 63.9298 amu and 63.9292 amu respectively. 

From this data one may infer that 
  (A) 30Zn64  is radioactive, decaying to 29Cu64 through gamma decay  

  (B) 29Cu64  is radioactive, decaying to 30Zn64 through beta decay  

  (C) 29Cu64  is radioactive, decaying to 30Zn64 through gamma decay 

  (D) 30Zn64  is radioactive, decaying to 29Cu64 through alpha decay  

 29Cu64 ªÀÄvÀÄÛ 30Zn64 L¸ÉÆÃ¨ÁgïUÀ¼À zÀæªÀågÁ²UÀ¼ÀÄ C£ÀÄPÀæªÀÄªÁV 63.9298 amu ºÁUÀÆ  
63.9292 amu EgÀÄvÀÛªÉ. F zÀvÁÛA±À¢AzÀ w½AiÀÄ§ºÀÄzÉÃ£ÉAzÀgÉ 

  (A) 30Zn64 «QgÀt ¥ÀlÄªÁVzÀÄÝ, γ−PÀëAiÀÄzÀ ªÀÄÆ®PÀ 29Cu64 UÉ QëÃtÂ¸ÀÄvÀÛzÉ 

  (B) 29Cu64 «QgÀt ¥ÀlÄªÁVzÀÄÝ, β−PÀëAiÀÄzÀ ªÀÄÆ®PÀ 30Zn64 UÉ QëÃtÂ¸ÀÄvÀÛzÉ 

  (C) 29Cu64 «QgÀt ¥ÀlÄªÁVzÀÄÝ, γ−PÀëAiÀÄzÀ ªÀÄÆ®PÀ 30Zn64 UÉ QëÃtÂ¸ÀÄvÀÛzÉ 

  (D) 30Zn64 «QgÀt ¥ÀlÄªÁVzÀÄÝ, α−PÀëAiÀÄzÀ ªÀÄÆ®PÀ 29Cu64 UÉ QëÃtÂ¸ÀÄvÀÛzÉ 
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59. An alpha particle is equal to  
  (A) Helium atom 
  (B) An assembly of two protons and two neutrons 
  (C) An assembly of two protons and two electrons 
  (D) An assembly of two neutrons and two electrons 

 MAzÀÄ α PÀtªÀÅ F PÉ¼ÀV£À AiÀiÁªÀÅzÀPÉÌ ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ ? 
  (A) »Ã°AiÀÄA ¥ÀgÀªÀiÁtÄ 
  (B) JgÀqÀÄ ¥ÉÆæÃmÁ£ï ªÀÄvÀÄÛ JgÀqÀÄ £ÀÆåmÁæ£ïUÀ¼À ¸ÀªÀÄÆºÀ 
  (C) JgÀqÀÄ ¥ÉÆæÃmÁ£ï ªÀÄvÀÄÛ JgÀqÀÄ J5ÉPÁÖç£ïUÀ¼À ¸ÀªÀÄÆºÀ 
  (D) JgÀqÀÄ £ÀÆåmÁæ£ï ªÀÄvÀÄÛ JgÀqÀÄ J5ÉPÁÖç£ïUÀ¼À ¸ÀªÀÄÆºÀ 
 
60. Scintillation counter works on the principle of  
  (A) Compton effect (B) Photo multiplication 
  (C) Fluorescence effect (D) Photoelectric effect  
 ¹¤Ö5ÉÃµÀ£ï UÀtPÀªÀÅ F PÉ¼ÀV£À AiÀiÁªÀ vÀvÀézÀ DzsÁgÀzÀ ªÉÄÃ5É PÁAiÀÄð¤ªÀð»¸ÀÄvÀÛzÉ ? 
  (A) ’æÐA¥ÀÖ£ï ¥ÀjuÁªÀÄ (B) zÀÄåw ªÀ¢üð¸ÀÄ«PÉ 
  (C) ¥Àæw¢Ã¦Û ¥ÀjuÁªÀÄ (D) zÀÄåw«zÀÄåvï ¥ÀjuÁªÀÄ 
 
61. Liquid drop model will not explain the following. 
  (A) Radioactivity (B) Magic numbers 
  (C) Atomic masses (D) Total energy of the nucleus  
 zÀæªÀ ºÀ¤ ªÀiÁzÀjAiÀÄÄ F PÉ¼ÀV£À AiÀiÁªÀÅzÀ£ÀÄß «ªÀj¸ÀÄªÀÅ¢®è ? 
  (A) «QgÀt ¥ÀlÄvÀé (B) ªÀiÁåfPï ¸ÀASÉåUÀ¼ÀÄ 
  (C) ¥ÀgÀªÀiÁtÄ zÀæªÀågÁ²UÀ¼ÀÄ (D) ¥ÀgÀªÀiÁtÄ ©ÃdzÀ MlÄÖ ±ÀQÛ 
 
62. The amount of energy released per unit mass is 
  (A) More in nuclear fission than in nuclear fusion reaction 
  (B) Less  in nuclear fission than in nuclear fusion reaction 
  (C) Equal in both nuclear fission and nuclear fusion reaction 
  (D) None of the above 
 ¥Àæw WÀlPÀ zÀæªÀågÁ²AiÀÄÄ ©qÀÄUÀqÉUÉÆ½¸ÀÄªÀ ±ÀQÛAiÀÄ ¥ÀæªÀiÁtªÀÅ 
  (A) ©Ãd ¸À«Ää®£À ¥ÀæQæAiÉÄVAvÀ ©Ãd «zÀ¼À£ÀzÀ°è ºÉZÁÑVgÀÄvÀÛzÉ 
  (B) ©Ãd ¸À«Ää®£À ¥ÀæQæAiÉÄVAvÀ ©Ãd «zÀ¼À£ÀzÀ°è PÀrªÉÄAiÀiÁVgÀÄvÀÛzÉ 
  (C) ©Ãd «zÀ¼À£À ºÁUÀÆ ©Ãd ¸À«Ää®£À ¥ÀæQæAiÉÄUÀ¼ÉgÀqÀ®Æè ¸ÀªÀÄ£ÁVgÀÄvÀÛzÉ 
  (D) ªÉÄÃ°£ÀªÀÅ AiÀiÁªÀÅzÀÆ C®è 
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63. Which one of the following is true ?  

  (A) Bohr magneton is more than nuclear magneton.  

  (B) Bohr magneton is equal to nuclear magneton.  

  (C) Nuclear magneton is more than Bohr magneton.  

  (D) Bohr and nuclear magnetons cannot be compared. 

 F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¸Àj EzÉ ? 

  (A) £ÀÆåQèAiÀiÁgï ªÀiÁåUÉßmÁ£ïVAvÀ ¨ÉÆíÃgï ªÀiÁåUÉßmÁ£ï ºÉZÀÄÑ 

  (B) ¨ÉÆíÃgï ªÀiÁåUÉßmÁ£ï EzÀÄ £ÀÆåQèAiÀÄgï ªÀiÁåUÉßmÁ£ïUÉ ¸ÀªÀÄ 

  (C) ¨ÉÆíÃgï ªÀiÁåUÉßmÁ£ïVAvÀ £ÀÆåQèAiÀÄgï ªÀiÁåUÉßmÁ£ï ºÉZÀÄÑ 

  (D) ¨ÉÆíÃgï ºÁUÀÆ £ÀÆåQèAiÀÄgï ªÀiÁåUÉßmÁ£ïUÀ¼À£ÀÄß ºÉÆÃ°¸À5ÁUÀzÀÄ 

 

64. For a scintillation detector, which one of the following statements is incorrect  ? 

  (A) It detects nuclear radiation. 

  (B) It operates at high voltages. 

  (C) It does not give the energy of the particles detected.  

  (D) It gives the number of particles emitted per second. 

 ¹¤Ö5ÉÃµÀ£ï ´™̄ ð’å±²µó˜µð ¸ÀA§A¢ü¹zÀAvÉ F PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉAiÀÄÄ ¸ÀjAiÀiÁVgÀÄªÀÅ¢®è ? 

  (A) EzÀÄ £ÀÆåQèAiÀiÁgï «QgÀtªÀ£ÀÄß ¥ÀvÉÛ ªÀiÁqÀÄvÀÛzÉ 

  (B) EzÀÄ ºÉÊªÉÇÃ5ÉÖÃeï£À°è PÁAiÀÄð ¤ªÀð»¸ÀÄvÀÛzÉ 

  (C) EzÀÄ ¥ÀvÉÛAiÀiÁzÀ PÀtUÀ¼À ±ÀQÛAiÀÄ£ÀÄß ¤ÃqÀÄªÀÅ¢®è 

  (D) EzÀÄ ¥Àæw PÀëtPÉÌ GvÀìfðvÀªÁzÀ PÀtUÀ¼À ¸ÀASÉåAiÀÄ£ÀÄß ¤ÃqÀÄvÀÛzÉ 

 

65. Alpha particle is heavier than electron roughly by  

  (A) 7 times (B) 73 times 

  (C) 730 times (D) 7300 times 

 ¸ÁªÀiÁ£ÀåªÁV α PÀtªÀÅ J5ÉPÁÖç£ïVAvÀ F PÉ¼ÀV£ÀµÀÄÖ s̈ÁgÀªÁVgÀÄvÀÛzÉ 

  (A) 7 ¥ÀlÄÖ (B) 73 ¥ÀlÄÖ 

  (C) 730 ¥ÀlÄÖ (D) 7300 ¥ÀlÄÖ 
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66. In case of K- electron capture, which one of the following statement is correct  ? 

  (A) The mass and atomic number remain same  

  (B) The mass number remain same, atomic number increases by one 

  (C) The mass number changes, but atomic number remains same 

  (D) The mass number remains same, but neutron number increases  

  K- J5ÉPÁÖç£ï PÁå¥ÀÑgïUÉ ¸ÀA§A¢ü¹zÀAvÉ F PÉ¼ÀV£À AiÀiÁªÀ ºÉÃ½PÉ ¸ÀjAiÀiÁVzÉ ? 

  (A) zÀæªÀågÁ² ºÁUÀÆ ¥ÀgÀªÀiÁtÄ ¸ÀASÉå §zÀ5ÁUÀÄªÀÅ¢®è 

  (B) zÀæªÀågÁ² ¸ÀASÉå ºÁUÉAiÉÄÃ G½AiÀÄÄvÀÛzÉ, ¥ÀgÀªÀiÁtÄ ¸ÀASÉå MAzÀAQ ºÉZÁÑUÀÄvÀÛzÉ 

  (C) zÀæªÀågÁ² ¸ÀASÉåAiÀÄÄ §zÀ5ÁUÀÄvÀÛzÉ DzÀgÉ ¥ÀgÀªÀiÁtÄ ¸ÀASÉå ºÁUÉAiÉÄÃ 
G½AiÀÄÄvÀÛzÉ 

  (D) zÀæªÀågÁ² ¸ÀASÉåAiÀÄÄ ºÁUÉAiÉÄÃ G½AiÀÄÄvÀÛzÉ DzÀgÉ £ÀÆåmÁæ£ï ¸ÀASÉå ºÉZÁÑUÀÄvÀÛzÉ 

 

67. In which of the following, nuclear binding energy per nucleon is highest  ?  

 F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¥Àæw £ÀÆåQèAiÀiÁ£ïUÉ Cw ºÉZÀÄÑ ÄåëÏ“Ó²ìåê²µó §AzsÀPÀ 
±ÀQÛAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ ? 

  (A) U238 (B) Fe56 

  (C) Ag107 (D) Pb206 

 

68. Rotational symmetry of a triclinic unit cell is  

  (A) Two fold (B) Three fold 

  (C) Four fold (D) Five fold 

 MAzÀÄ mÉæöÊQè¤Pï PÉÆÃ±À WÀlPÀzÀ DªÀvÀð¤ÃAiÀÄ ¸À«ÄäwAiÀÄÄ 

  (A) JgÀqÀÄ ªÀÄrPÉ (B) ªÀÄÆgÀÄ ªÀÄrPÉ 

  (C) £Á®ÄÌ ªÀÄrPÉ (D) ŒÁµåê Ôåê ™́’ð 
 

69. A lattice plane cuts x, y and z-axis at 2a, 3b and c respectively. Which one of the 
following represents its Miller indices ? 

 MAzÀÄ 5Áån¸ï ¥ÉèÃ£ï x, y ºÁUÀÆ z CPÀëUÀ¼À£ÀÄß C£ÀÄPÀæªÀÄªÁV 2a, 3b ºÁUÀÆ c UÀ¼À°è 
bÉÃ¢¸ÀÄvÀÛzÉ. ºÁUÁzÀgÉ, EªÀÅUÀ¼À «Ä®ègï EAr¹¸ï K£ÁVgÀÄvÀÛzÉ ? 

  (A) (231) (B) (132) 

  (C) (326) (D) (123) 
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70. The non-primitive cell of a lattice is usually chosen because it exhibits 
  (A) Symmetry of lattice (B) Lattice parameter 
  (C) Angles of unit cell (D) None of these 
 5Áån¸ï£À £Á£ï-¦æ«ÄnÃªï PÉÆÃ±ÀªÀ£ÀÄß DAiÉÄÌ ªÀiÁrPÉÆ¼Àî®Ä PÁgÀtªÉÃ£ÉAzÀgÉ, CzÀÄ F 

PÉ¼ÀV£ÀzÀ£ÀÄß vÉÆÃ¥Àðr¸ÀÄvÀÛzÉ 
  (A) 5Áån¸ï£À ¸À«Ääw (B) 5Áån¸ï£À ¥Àæ«Äw 
  (C) PÉÆÃ±À WÀlPÀzÀ PÉÆÃ£ÀUÀ¼ÀÄ (D) ªÉÄÃ°£ÀªÀÅ AiÀiÁªÀÅzÀÆ C®è 
 

71. A free electron in a metal has the random velocity of 2 × 106 m-s–1. It’s de Broglie 
wavelength is 

 5ÉÆÃºÀzÀ°ègÀÄªÀ MAzÀÄ ªÀÄÄPÀÛ J5ÉPÁÖç£ï£À gÁåAqÀªÀiï ªÉÃUÀ 2 × 106 m-s–1 C£ÀÄß 
ºÉÆA¢zÁÝUÀ, CzÀgÀ r-¨ÉÆæÃVèÃ vÀgÀAUÁAvÀgÀ JµÀÄÖ ? 

  (A) 3.6 Å (B) 10  Å 

  (C) 5.2 Å (D) 4.9 Å 

 

72. If the electron concentration in a metal is 8.45 × 1028 m–3, then its Fermi energy is given 
by 

 MAzÀÄ 5ÉÆÃºÀzÀ°è J5ÉPÁÖç£ï ¸ÁAzÀævÉAiÀÄÄ 8.45 × 1028 m–3 DVzÀÝgÉ, CzÀgÀ ¥sÀ«Äð J£Éfð 
JµÀÄÖ? 

  (A) 5.0 eV (B) 6.2 eV 

  (C) 6.7 eV (D) 7.0 eV 

 

73. The constant value of the Lorentz number in metals indicates that electrical and thermal 
currents are mainly carried by  

  (A) Phonons (B) Electrons 

  (C) Both phonons and electrons (D) Holes 

 5ÉÆÃºÀzÀ°è£À 5ÉÆgÁåAmïÓ ¸ÀASÉåAiÀÄÄ ¹ÜgÀªÁVzÁÝUÀ, F PÉ¼ÀV£À AiÀiÁªÀ PÀtUÀ¼ÀÄ «zÀÄåvï 
ªÀÄvÀÄÛ GµÀÚ ¥ÀæªÁºÀUÀ¼À£ÀÄß ºÉÆvÉÆÛAiÀÄÄåvÀÛªÉ JA§ÄzÀ£ÀÄß ¸ÀÆa¸ÀÄvÀÛzÉ 

  (A) ¥sÉÆÃ£Á£ïUÀ¼ÀÄ 

  (B) J5ÉPÁÖç£ïUÀ¼ÀÄ 

  (C) ¥sÉÆÃ£Á£ï ªÀÄvÀÄÛ J5ÉPÁÖç£ïUÀ¼ÉgÀqÀÆ 

  (D) ßðëÑóÞ̃ µåâÿåê 
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74. A metal has Fermi energy of electron is 5.5 eV. Then its Fermi velocity will be 

 MAzÀÄ 5ÉÆÃºÀzÀ°è£À J5ÉPÁÖç£ï£À ¥sÀ«Äð ±ÀQÛAiÀÄÄ 5.5 eV DVzÀÝgÉ, CzÀgÀ ¥sÀ«Äð ªÉÃUÀªÉµÀÄÖ ? 

  (A) 2.5 ×  106 m/s (B) 1.4 × 106 m/s 

  (C) 1.0 × 106 m/s (D) 5.0 × 105 m/s 

 

75. In Kronig-Penney model, if the barrier for Bloch electron becomes extremely strong, then 

the allowed energy levels of an electron become 

  (A) Discrete  (B) Continuous 

  (C) Quasi continuous (D) None of these    

 PÉÆæÃ¤Uï-¥É¤ß ªÀiÁzÀjAiÀÄ°è, ¨Áèôó J5ÉPÁÖç£ï£À ¨ÁåjAiÀÄgï ¥Àæ§®ªÁVzÀÝgÉ DUÀ, 

J5ÉPÁÖç£ï£À ¸ÀªÀÄäw¸ÀÄªÀAvÀºÀ ±ÀQÛ ªÀÄlÖUÀ¼ÀÄ K£ÁUÀÄvÀÛªÉ ? 

  (A) ÇÈåÐ¼ðÏé’åªÁUÀÄvÀÛªÉ  

  (B) ¤gÀAvÀgÀªÁUÀÄvÀÛªÉ 

  (C) s̈ÁUÀ±ÀB ¤gÀAvÀgÀªÁUÀÄvÀÛªÉ  

  (D) ªÉÄÃ°£ÀªÀÅ AiÀiÁªÀÅzÀÆ C®è 

 

76. The force experienced by an electron due to an external electric field in a periodic 

potential is given by 

 DªÀvÀð£À « s̈ÀªÀzÀ°è£À ¨ÁºÀå «zÀÄåvï PÉëÃvÀæzÀ ¥Àæ s̈ÁªÀ¢AzÁV J5ÉPÁÖç£ï£À ªÉÄÃ5É 

GAmÁUÀÄªÀ §®ªÀ£ÀÄß F PÉ¼ÀV£À ¸À«ÄÃPÀgÀt¢AzÀ PÀAqÀÄ»rAiÀÄ§ºÀÄzÀÄ 

  (A) ħ2 






dK

dt
  (B) ħ2 







d2K

dt2   

  (C) ħ 






dK

dt
  (D) ħ 







d2K

dt2   
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77. The dispersion curves of electrons 1 and 2 are shown in the following figure.  

 

 

 

 

 The effective mass of  

  (A) Electron 1 is more than electron 2 

  (B) Electron 2 is more than electron 1 

  (C) Electron 2 is less than electron 1 

  (D) Electron 1 and 2 are same  

 J5ÉPÁÖç£ï 1 ªÀÄvÀÄÛ 2 gÀ ¥Àæ¸ÀgÀt ¸ÀA§AzsÀUÀ¼À£ÀÄß F PÉ¼ÀV£À avÀæzÀ°è ¤ÃqÀ5ÁVzÉ. DUÀ 
¥ÀjuÁªÀiÁPÁj zÀæªÀågÁ² 

 

 

 

 

  (A) J5ÉPÁÖç£ï 1 gÀzÀÄ J5ÉPÁÖç£ï 2 QÌAvÀ ºÉaÑgÀÄvÀÛzÉ 
  (B) J5ÉPÁÖç£ï 2 gÀzÀÄ J5ÉPÁÖç£ï 1 QÌAvÀ ºÉaÑgÀÄvÀÛzÉ 
  (C) J5ÉPÁÖç£ï 2 gÀzÀÄ J5ÉPÁÖç£ï 1 QÌAvÀ PÀrªÉÄ¬ÄgÀÄvÀÛzÉ 
  (D) J5ÉPÁÖç£ï 1 ªÀÄvÀÄÛ J5ÉPÁÖç£ï 2 gÀzÀÄ ¸ÀªÀÄªÁVgÀÄvÀÛzÉ 
 

78. The mobility µ of an electron in a  semiconductor  at high temperature is given by 

 C¢üPÀ GµÀÚvÉAiÀÄ°ègÀÄªÀ CgÉªÁºÀPÀzÀ°è£À J5ÉPÁÖç¤£À ZÀ®£À²Ã®vÉ (µ) F PÉ¼ÀV£À 
AiÀiÁªÀÅzÀgÀAvÉ EgÀÄvÀÛzÉ ? 

  (A) µ α T (B) µ α T–1 

  (C) µ α T–3/2 (D) µ α T–2 

 

79. Average radius of an electron in a closed shell atom is <r>.The diamagnetic susceptibility 
as per Langevin theory is  proportional to  

 ¸ÀAªÀÈvÀ ±É5ï CtÄ«£À CAzÁfvÀ J5ÉPÁÖç£ï wædåªÀÅ <r> DVzÁÝUÀ, 5ÁåAeÉ«£ï 
¹zÁÞAvÀzÀAvÉ C£ÀÄPÁAwÃAiÀÄvÉAiÀÄ UÁæºÀPÀvÀéªÀÅ F PÉ¼ÀV£À AiÀiÁªÀÅzÀPÉÌ C£ÀÄ¥ÁvÀªÁVgÀÄvÀÛzÉ ? 

  (A) <r> (B) <r3> 

  (C) <r2> (D) <r4> 

k 

E 
1 

2 

k 

E 
1 

2 
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80. A superconductor has Tc = 7.2 K and Hc(0) = 803 Gauss. What is the critical magnetic 

field required to destroy its superconducting state at 5 K  ? 

 MAzÀÄ C¢üªÁºÀPÀªÀÅ Tc = 7.2 K ªÀÄvÀÄÛ Hc(0) = 803 Gauss ºÉÆA¢zÁÝUÀ, 5 K GµÀÚvÉAiÀÄ°è 
CzÀgÀ C¢üªÁºÀPÀvÉAiÀÄ£ÀÄß £Á±À¥Àr¹®Ä CUÀvÀåªÁV ¨ÉÃPÁUÀÄªÀ PÁæAw CAiÀÄ¸ÁÌAwÃAiÀÄ 
PÉëÃvÀæªÉµÀÄÖ ? 

  (A) 800 Gauss (B) 750 Gauss 

  (C) 671 Gauss (D) 416 Gauss 

 

81. In ac Josephson effect,  an applied ac voltage of 1 µV produces a frequency of 

 1 µV £ÀµÀÄÖ ac ªÉÇÃ5ÉÖÃeï C£Àé¬ÄvÀ DzÁUÀ, J.¹. eÉÆÃ¸É¥sÀì£ï ¥ÀjuÁªÀÄzÀ°è JµÀÄÖ 
DªÀvÁðAPÀ GAmÁUÀÄvÀÛzÉ? 

  (A) 450.5 MHz (B) 475.2 MHz 

  (C) 483.6 MHz (D) None of these 

 

82. The direction of molecular alignment progressively twists with depth in  

  (A) Nematic phase  (B) Cholesteric phase 

  (C) Smectic phase  (D) Nano phase  
 CtÂéPÀ eÉÆÃqÀuÉ ¢±É ºÉZÁÑUÀÄwÛgÀÄªÀ D¼ÀzÉÆA¢UÉ F PÉ¼ÀV£À AiÀiÁªÀ ¥sÉÃ¸ï£À°è 

§zÀ5ÁUÀÄvÀÛzÉ ? 
  (A) £ÉªÀiÁånPï ¥sÉÃ¸ï (B) PÉÆ5É¸ÉÖjPï ¥sÉÃ¸ï 
  (C) ¸ÉäQÖPï ¥sÉÃ¸ï (D) £Áå£ÉÆÃ ¥sÉÃ¸ï 
 

83. The reason we call an astronomical body as black hole because 

  (A) it is a huge star which appears black at its centre 

  (B) its gravity is so high that it absorbs its own photons 

  (C) it represents lack of matter in a portion of space 

  (D) it is a dead planet 
 MAzÀÄ RUÉÆÃ¼À PÁAiÀÄªÀ£ÀÄß PÀ¥ÀÄà gÀAzsÀæªÉAzÀÄ PÀgÉAiÀÄ®Ä EgÀÄªÀ PÁgÀt 
  (A) CzÀÄ vÀ£Àß PÉÃAzÀæzÀ°è PÀ¥ÁàV PÀAqÀÄ§gÀÄªÀ zÉÊvÀå £ÀPÀëvÀæ 
  (B) CzÀgÀ UÀÄgÀÄvÀé JµÀÄÖ ºÉaÑgÀÄvÀÛzÉAzÀgÉ CzÀÄ vÀ£ÀßzÉÃ ¥sÉÆÃmÁ£ïUÀ¼À£ÀÄß 

»ÃjPÉÆ¼ÀÄîvÀÛzÉ 
  (C) CAvÀjPÀëzÀ s̈ÁUÀªÉÇAzÀgÀ°è zÀæªÀåzÀ PÉÆgÀvÉAiÀÄ£ÀÄß ¸ÀÆa¸ÀÄvÀÛzÉ 
  (D) CzÉÆAzÀÄ ªÀÄÈvÀ UÀæºÀªÁVgÀÄvÀÛzÉ  
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84. The H-R diagram of stars directly compares the following properties of stars. 
  (A) Size and density (B) Temperature and luminosity 
  (C) Density and luminosity (D) Distance and temperature 
 £ÀPÀëvÀæUÀ¼À H-R gÉÃSÁavÀæªÀÅ, Äå’åÛ¼åÐ̃ µåâÿå F PÉ¼ÀPÀAqÀ UÀÄt®PÀëtUÀ¼À£ÀÄß £ÉÃgÀªÁV ºÉÆÃ°¸ÀÄvÀÛzÉ 
  (A) UÁvÀæ ªÀÄvÀÄÛ ¸ÁAzÀævÉ (B) GµÀÚvÉ ªÀÄvÀÄÛ ¢Ã¥ÀÛvÉ 
  (C) ¸ÁAzÀævÉ ªÀÄvÀÄÛ ¢Ã¥ÀÛvÉ (D) CAvÀgÀ ªÀÄvÀÄÛ GµÀÚvÉ 
 

85. A pulsar is actually a : 
  (A) black hole (B) white dwarf 
  (C) red giant (D) neutron star 
 ¸ÁªÀiÁ£ÀåªÁV ¥À®ìgï JAzÀgÉ  
  (A) PÀ¥ÀÄà gÀAzsÀæ (B) ±ÉéÃvÀ PÀÄ§Ó 
  (C) PÉA¥ÀÄ zÉÊvÀå (D) £ÀÆåmÁæ£ï £ÀPÀëvÀæ 
 

86. A star like object with a very large red shift is a 
  (A) Quasar (B) Neutron star 
  (C) Nova (D) Supernova 
 Cw ºÉZÀÄÑ PÉA¥ÀÄ ¥À®èl ºÉÆA¢gÀÄªÀ £ÀPÀëvÀæªÀÅ F PÉ¼ÀV£ÀzÁÝVgÀÄvÀÛzÉ 
  (A) PÁé¸Àgï (B) £ÀÆåmÁæ£ï £ÀPÀëvÀæ 
  (C) £ÉÆÃªÁ (D) ¸ÀÆ¥Àgï £ÉÆÃªÁ 
 

87. A first magnitude star is  brighter than a second magnitude star by 
 ªÉÆzÀ® ¥ÀjªÀiÁt £ÀPÀëvÀæªÀÅ, JgÀqÀ£ÉÃ ¥ÀjªÀiÁt £ÀPÀëvÀæQÌAvÀ JµÀÄÖ ¥ÀlÄÖ Gdé®ªÁVgÀÄvÀÛzÉ ? 
  (A) 2.5 times (B) 7.3 times 
  (C) 2 times (D) 10 times 
 

88. If there are n generalized coordinates in a system, the number of Hamilton’s equations are 
 MAzÀÄ ªÀåªÀ¸ÉÜAiÀÄ°è n ¸ÁªÀðwæÃPÀj¹zÀ ¤zÉðÃ±ÁAPÀUÀ½zÀÝgÉ, ºÁå«Ä®Ö£ï£À ¸À«ÄÃPÀgÀtUÀ¼À 

¸ÀASÉåAiÀÄÄ, 
  (A) n (B) 2n 
  (C) 3n (D) n2 
 

89. Under Galilean transformation,  the acceleration is as  measured by the observers in two 
frames of references 

  (A) remains invariant (B) are different 
  (C) is zero (D) None of the above  
 UÉ°°AiÉÄ£ï ¥ÀjªÀvÀð£ÉAiÀÄ ¥ÀæPÁgÀ ªÉÃUÉÆÃvÀÌµÀðªÀÅ, Å²™é’åÛ’å²µåê Š²µå µ́åê ôò’å°±ÄåÑ–Ó ‡ÑðÓé•–ÜÝ 

ÔåìæÇÝÜÝÁµåÒ¼ð  
  (A) ²™ÔðêñÄóÞ …ÄðÖé²™²ìåêÒ¯ó (B) Ê–·ÄåÆÔæ˜™²µåê¼å¾Áµð 
  (C) ×åëÄåÏÔæ˜™²µåê¼å¾Áµð (D) ÔðêéÑ–Äå ²ìåìæÔåíúÁµåë ƒÑÓ 
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90. The angular speed of the earth’s rotation in it’s orbit around the sun per hour is  
 ¸ÀÆAiÀÄð£À ¸ÀÄvÀÛ vÀ£Àß PÀPÁëAPÀzÀ°è ¥Àj s̈Àæ«Ä¸ÀÄªÀ s̈ÀÆ«ÄAiÀÄ PÉÆ¤ÃAiÀiÁ ªÉÃUÀªÀÅ ¥Àæw UÀAmÉUÉ 

  (A) 
π

24
  (B) 

π

12
  

  (C) 
π

6
  (D) 

π

60
  

 

91. The theoretical  limiting values of Poission’s ratio (σ) are 
  (A) 0 and 1 (B) –1 and 0.5 
  (C) 0.2 and 0.4 (D) –1 and 1  
 ¥Á¬Ä¸Á£ï ¤µÀàwÛ (σ) AiÀÄ ¸ÉÊzÁÞAwPÀ ¥Àj«ÄwÃAiÀÄ ªÀiË®åUÀ¼ÀÄ 
  (A) 0 ªÀÄvÀÄÛ 1 (B) –1 ªÀÄvÀÄÛ 0.5 

  (C) 0.2 ªÀÄvÀÄÛ 0.4 (D) –1 ªÀÄvÀÄÛ +1 
 

92. A simple pendulum has a hollow bob filled with a liquid. As the pendulum oscillates, the 
liquid leaks out of a hole in the bob. The period of oscillation of the pendulum will then 

  (A) remain constant throughout. 
  (B) decrease as a function of time. 
  (C) increase as a function of time. 
  (D) increase in the beginning and then decrease back to the original value.  
 MAzÀÄ ¸ÀgÀ¼À 5ÉÆÃ®PÀªÀÅ zÀæªÀ vÀÄA©zÀ mÉÆ¼ÀÄî vÀÆUÀÄUÀÄAqÀ£ÀÄß ºÉÆA¢zÉ. 5ÉÆÃ®PÀªÀÅ 

DAzÉÆÃ®£ÀUÉÆAqÀAvÉ vÀÆUÀÄUÀÄAr£À gÀAzsÀæ¢AzÀ zÀæªÀªÀÅ ¸ÉÆÃjPÉAiÀiÁUÀÄvÀÛzÉ. ºÁUÁzÀgÉ 
5ÉÆÃ®PÀzÀ DAzÉÆÃ®£ÀzÀ ¸ÀªÀÄAiÀÄªÀÅ, 

  (A) ¹ÜgÀªÁV G½AiÀÄÄvÀÛzÉ 
  (B) ¸ÀªÀÄAiÀÄ PÀ¼ÉzÀAvÉ PÀrªÉÄAiÀiÁUÀÄvÀÛzÉ 
  (C) ¸ÀªÀÄAiÀÄ PÀ¼ÉzÀAvÉ ºÉZÁÑUÀÄvÀÛzÉ 
  (D) ¥ÁægÀA s̈ÀzÀ°è ºÉZÁÑUÀÄvÀÛzÉ ªÀÄvÀÄÛ ¸ÀªÀÄAiÀÄ PÀ¼ÉzÀAvÉ PÀrªÉÄAiÀiÁUÀÄvÁÛ, ªÀÄÆ® 

ªÀiË®åzÀµÁÖUÀÄvÀÛzÉ. 
 

93. Canonical transformations 
  (A) leave the Poisson brackets invariant. 
  (B) change the Lagrangian to the Hamiltonian. 
  (C) are only useful if the Hamiltonian is symmetric. 
  (D) can be used to convert the Hamiltonian. 
 PÉ£ÉÆÃ¤PÀ5ï ¥ÀjªÀvÀð£ÉUÀ½UÉ ¸ÀA§A¢ü¹zÀAvÉ F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¸ÀjAiÀiÁVzÉ ? 
  (A) CªÀÅ ¥Á¬Ä¸À£ï ¨ÁæPÉmïUÀ¼À£ÀÄß …ÄðÖé²™²ìåêÒ¯ó˜µð ƒÄåêÔåê½ÜÈåê¼å¾Áµð 
  (B) CªÀÅ 5ÉUÁæAfAiÉÄ£ï C£ÀÄß ºÁå«Ä5ÉÆÖ¤AiÉÄ£ï DV §zÀ5Á¬Ä¸ÀÄvÀÛzÉ 
  (C) CªÀÅ ºÁå«Ä5ÉÆÖ¤AiÉÄ£ï ¸À«Ääw EzÁÝUÀ ªÀiÁvÀæ G¥ÀAiÉÆÃUÀªÁUÀÄvÀÛªÉ 
  (D) CªÀÅ ºÁå«Ä5ÉÆÖ¤AiÉÄ£ï C£ÀÄß ¥ÀjªÀwð¸À®Ä §¼À¸À§ºÀÄzÀÄ  
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94. The normal modes in small oscillations are 
  (A) perpendicular to the actual motion. 
  (B) the same as the eigenvectors. 
  (C) the frequencies in an oscillating pendulum. 
  (D) dependent on the coordinates chosen. 
 ¸ÀtÚ DAzÉÆÃ®£ÀUÀ¼À°è ¸ÁªÀiÁ£Àå ªÉÆqïUÀ¼ÀÄ  
  (A) ªÁ¸ÀÛ«PÀ ZÀ®£ÉUÉ ®A§ªÁVgÀÄvÀÛªÉ 
  (B) LUÀ£ï ¸À¢±ÀzÀAvÉAiÉÄÃ EgÀÄvÀÛªÉ 
  (C) DAzÉÆÃ®£ÀUÉÆ¼ÀÄîwÛgÀÄªÀ 5ÉÆÃ®PÀzÀ°è£À DªÀvÁðAPÀUÀ¼ÁVgÀÄvÀÛªÉ 
  (D) DAiÉÄÌ ªÀiÁrgÀÄªÀ ¤zÉðÃ±ÁAPÀUÀ¼À ªÉÄÃ5É CªÀ®A©¹ªÉ 
 

95. Complimentary function of a differential equation,  xy
dx

dy
x

dx

yd
x log2

2

2
2

=+−  is 

 where, Z
ex =  

 CªÀPÀ®£À ¸À«ÄÃPÀgÀt xy
dx

dy
x

dx

yd
x log2

2

2
2

=+−  EzÀgÀ ¥ÀÆgÀPÀ ¥sÀ®£ÀªÀÅ F PÉ¼ÀV£À 

AiÀiÁªÀÅzÀÄ DVgÀÄvÀÛzÉ ? E°è Z
ex =   

  (A) ZeZCC )( 21 +  (B) ZeZCC )( 21 −  

  (C) ZeZCC −
+ )( 21  (D) ZeZCC −

− )( 21  

 

96. The equation, 0)1(
1

2

2

2

2

=−+







+ y

x

n

dx

dy

xdx

yd
 is 

  (A) Legendre’s differential equation 
  (B) Bessel differential equation 
  (C) Laguerre differential equation 
  (D) Hermite differential equation 

 0)1(
1

2

2

2

2

=−+







+ y

x

n

dx

dy

xdx

yd  ¸À«ÄÃPÀgÀtªÀÅ  

  (A) 5ÉeÉAqÉæ £À CªÀPÀ®£À ¸À«ÄÃPÀgÀtªÁVzÉ 
  (B) ¨É¸Éì5ï£À CªÀPÀ®£À ¸À«ÄÃPÀgÀtªÁVzÉ 
  (C) 5ÁåUÀgÉæ £À CªÀPÀ®£À ¸À«ÄÃPÀgÀtªÁVzÉ 
  (D) ºÀgÉäöÊmï £À CªÀPÀ®£À ¸À«ÄÃPÀgÀtªÁVzÉ 
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97. Using Fourier series method,  the determined value of ∑
∞

=1
2

1

n n
 is 

 ¥sÉÆÃjAiÀÄgï ±ÉæÃtÂ «zsÁ£ÀªÀ£ÀÄß §¼À¹PÉÆAqÀÄ ∑
∞

=1
2

1

n n
 £À ªÀiË®åªÀ£ÀÄß F PÉ¼ÀV£À 

AiÀiÁªÀÅzÀgÀAvÉ ¤zsÀðj¸À§ºÀÄzÀÄ ? 

  (A) 
6

π
 (B) 

6

2
π

 

  (C) 
6

3
π

 (D) 
6

4
π

 

 
98. Which one of the following axiom should be additionally satisfied by the Abelian group 

when compared to normal group ? 
  (A) Closure (B) Associativity 
  (C) Existence of inverse (D) Commutativity 
 ¸ÁªÀiÁ£Àå UÀÄA¦UÉ ºÉÆÃ°¹zÀgÉ, C©Ã°AiÀÄ£ï UÀÄA¥ÀÄ F PÉ¼ÀV£À AiÀiÁªÀ DQìAiÉÄA C£ÀÄß 

ºÉZÀÄÑªÀjAiÀiÁV ¸ÀAvÀÈ¦ÛUÉÆ½¸À¨ÉÃPÁUÀÄvÀÛzÉ ?  
  (A) PÉÆèÃ¸Àgï (B) ¸ÀºÀªÀvÀð¤ÃAiÀÄvÉ 
  (C) ¥Àæw5ÉÆÃªÀÄzÀ EgÀÄ«PÉ (D) ªÀåvÀåAiÀÄ ²Ã®vÉ 
 

99. As per Newton-Raphson method, the value of 12  determined to four decimal places is 

 £ÀÆål£ï-gÁå¥Àì£ï «zsÁ£ÀzÀ ¥ÀæPÁgÀ, zÀ±ÀªÀiÁA±ÀzÀ £Á®ÄÌ ¸ÁÜ£ÀUÀ½UÉ 12  £À ªÀiË®åªÀ£ÀÄß 
F PÉ¼ÀPÀAqÀAvÉ ¤zsÀðj¸À§ºÀÄzÀÄ 

  (A) 3.4644 (B) 3.4641 
  (C) 3.4650 (D) 3.4645 
 
100. Finite difference of second order can be expressed as 
 JgÀqÀ£ÉAiÀÄ PÀæªÀÄzÀ ¥Àj«ÄvÀ ªÀåvÁå¸ÀªÀ£ÀÄß F PÉ¼ÀPÀAqÀAvÉ C©üªÀåPÀÛUÉÆ½¸À§ºÀÄzÀÄ 

  (A) )]()(2)2([)(2
afhafhafaf ++−+=∇  

  (B) )]()(2)([)(2
afhafhafaf +−−+=∇  

  (C) )]()2(2)2([)(2
afhafhafaf ++−−=∇  

  (D) )]()2(2)3([)(2
afhafhafaf ++−+=∇  

____________ 
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¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë ¸ÀàzsÁðvÀäPÀ ¥ÀjÃPÉë 2016    
¢£ÁAPÀ¢£ÁAPÀ¢£ÁAPÀ¢£ÁAPÀ    «µÀAiÀÄ«µÀAiÀÄ«µÀAiÀÄ«µÀAiÀÄ    «µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ«µÀAiÀÄ ¸ÀAPÉÃvÀ    ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ¸ÀªÀÄAiÀÄ    

04-03-2016 s̈ËvÀ±Á¸ÀÛçs̈ËvÀ±Á¸ÀÛçs̈ËvÀ±Á¸ÀÛçs̈ËvÀ±Á¸ÀÛç    15 ªÀÄ.ªÀÄ.ªÀÄ.ªÀÄ.2.00 jAzÀ ¸ÀA.jAzÀ ¸ÀA.jAzÀ ¸ÀA.jAzÀ ¸ÀA.5.00 gÀ ªÀgÉUÉgÀ ªÀgÉUÉgÀ ªÀgÉUÉgÀ ªÀgÉUÉ 
 

UÀjµÀÖ CAPÀUÀ¼ÀÄ MlÄÖ CªÀ¢ü GvÀÛj¸À®Ä EgÀÄªÀ UÀjµÀÖ CªÀ¢ü 

200 210 ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ¤«ÄµÀUÀ¼ÀÄ 180 ¤«ÄµÀU¤«ÄµÀU¤«ÄµÀU¤«ÄµÀUÀ¼ÀÄÀ¼ÀÄÀ¼ÀÄÀ¼ÀÄ 
 
 

¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj¤ªÀÄä £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß ¨gÉ¬Äj ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ «ªÀgÀUÀ¼ÀÄ 

     

¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ¥Àæ±Éß¥ÀwæPÉAiÀÄ    PÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉåPÀæªÀÄ ¸ÀASÉå  Ôåê¼åê¾ ªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉåªÀµÀð£ï ¸ÀASÉå 

 
 

ªÀiÁr ªÀiÁr ªÀiÁr ªÀiÁr     
1. £ÉÆAzÀtÂ ¸ÀASÉåAiÀÄ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ 

SÁwæ¥Àr¹PÉÆ½î. 
2. PÉÃAzÀæ ¸ÀAPÉÃvÀªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ 

SÁwæ¥Àr¹PÉÆ½î. 
3. ¥ÀjÃPÁë «µÀAiÀÄªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ ºÁUÀÄ «µÀAiÀÄzÀ ¸ÀAPÉÃvÀªÀ£ÀÄß §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß 

¸ÀA¥ÀÆtðªÁV vÀÄA©¢ÝÃgÉAzÀÄ SÁwæ¥Àr¹PÉÆ½î. 
4. PÉÆoÀr ªÉÄÃ°éZÁgÀPÀjAzÀ F ¥Àæ±Éß ¥ÀwæPÉAiÀÄ£ÀÄß ¤ªÀÄUÉ 2£ÉÃ ¨ÉIï DzÀ £ÀAvÀgÀ CAzÀgÉ ªÀÄ. 1.55 DzÀ £ÀAvÀgÀ PÉÆqÀIÁUÀÄªÀÅzÀÄ. 
5. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ PÀæªÀÄ ¸ÀASÉåAiÀÄ£ÀÄß  N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉAiÀÄ¨ÉÃPÀÄ. 
6. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ ªÀµÀð£ï ¸ÀASÉå,, N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è §gÉzÀÄ CzÀPÉÌ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛUÀ¼À£ÀÄß ¸ÀA¥ÀÆtðªÁV vÀÄA§¨ÉÃPÀÄ. 
7. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ PÉ¼À¨sÁUÀzÀ ¤UÀ¢vÀ eÁUÀz°è PÀqÁØAiÀÄªÁV ¸À» ªÀiÁqÀ¨ÉÃPÀÄ. 
ªÀiÁqªÀiÁqªÀiÁqªÀiÁqÀ¨ÉÃrÀ¨ÉÃrÀ¨ÉÃrÀ¨ÉÃr    
1. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è ªÀÄÄ¢ævÀªÁVgÀÄªÀ mÉÊ«ÄAUï ªÀiÁPÀð£ÀÄß wzÀÝ¨ÁgÀzÀÄ / ºÁ¼ÀÄªÀiÁqÀ¨ÁgÀzÀÄ / C½¸À¨ÁgÀzÀÄ. 
2. ªÀÄÆgÀ£ÉÃ ¨ÉIï ªÀÄ. 2.00 PÉÌ DUÀÄvÀÛzÉ. C°èAiÀÄªÀgÉUÀÆ, 

• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ §®¨sÁUÀzÀ°ègÀÄªÀ ¦£ï CxÀªÁ ¹ÃIï C£ÀÄß vÉUÉAiÀÄ¨ÁgÀzÀÄ. 
• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ M¼ÀUÀqÉ EgÀÄªÀ ¥Àæ±ÉßUÀ¼À£ÀÄß £ÉÆÃqÀ®Ä ¥ÀæAiÀÄwß¸À¨ÁgÀzÀÄ. 
• N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è GvÀÛj¸À®Ä ¥ÁægÀA©ü¸¨ÁgÀzÀÄ. 

C¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄC¨sÀåyðUÀ½UÉ ªÀÄÄRå ¸ÀÆZÀ£ÉUÀ¼ÀÄ    
    

1. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è MlÄÖ 100 ¥Àæ±ÉßUÀ½zÀÄÝ, ¥Àæw ¥Àæ±ÉßAiÀÄÄ MAzÀÄ ºÉÃ½PÉAiÀÄ£ÀÄß M¼ÀUÉÆArzÀÄÝ ªÀÄvÀÄÛ 4 §ºÀÄ DAiÉÄÌ GvÀÛgÀUÀ¼ÀÄ EgÀÄvÀÛªÉ. 
2. ªÀÄÆgÀ£ÉÃ ¨ÉIï CAzgÉ ªÀÄ. 2.00 gÀ £ÀAvÀgÀ ¥Àæ±Éß ¥ÀwæPÉAiÀÄ §®¨sÁUÀzÀ°ègÀÄªÀ ¦£ï / ¹ÃIï vÉUÉzÀÄ F ¥Àæ±Éé ¥ÀwæPÉAiÀÄ°è AiÀiÁªÀÅzÉÃ 

¥ÀÄlUÀ¼ÀÄ ªÀÄÄ¢ævÀªÁV®èzÉÃ EgÀÄªÀÅzÀÄ PÀAqÀÄ §AzÀ°è CxÀªÁ ºÀjzÀÄ ºÉÆÃVzÀÝ°è CxÀªÁ AiÀiÁªÀÅzÉÃ LlAUÀ¼ÀÄ ©lÄÖºÉÆÃVzÀÝ°è, 
CzÀ£ÀÄß RavÀ¥Àr¹PÉÆAqÀÄ, F jÃw DVzÀÝgÉ ¥Àæ±Éß¥ÀwæPÉAiÀÄ£ÀÄß §zÀIÁ¬Ä¹PÉÆ¼ÀÄîªÀÅzÀÄ £ÀAvÀgÀ  N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è 
GvÀÛj¸À®Ä ¥ÁægÀA©ü¸ÀÄªÀÅzÀÄ. 

3. ªÀÄÄA¢£À 180 ¤«ÄµÀUÀ¼À°è 
• ¥Àæw ¥Àæ±ÉßAiÀÄ£ÀÄß JZÀÑjPÉ¬ÄAzÀ N¢. 
• ¥Àæw ¥Àæ±ÉßAiÀÄ PÉ¼ÀUÉ PÉÆnÖgÀÄªÀ £Á®ÄÌ §ºÀÄ DAiÉÄÌAiÀÄ GvÀÛgÀUÀ¼À°è ¸ÀjAiÀiÁzÀ GvÀÛgÀªÀ£ÀÄß DAiÉÄÌ ªÀiÁr. 
• ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è£À ¥Àæ±ÉßUÉ C£ÀÄUÀÄtªÁVgÀÄªÀ ¸Àj GvÀÛgÀªÀ£ÀÄß N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è CzÉÃ PÀæªÀÄ ¸ÀASÉåAiÀÄ ªÀÄÄAzÉ 

¤ÃrgÀÄªÀ ¸ÀA§A¢ü¹zÀ ªÀÈvÀÛªÀ£ÀÄß ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á¬ÄAiÀÄ ¨ÁIï ¥Á¬ÄAmï ¥É£ï¤AzÀ ¸ÀA¥ÀÆtðªÁV vÀÄA§ÄªÀÅzÀÄ. 

N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£ÀN.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°ègÀÄªÀ ªÀÈvÀÛUÀ¼À£ÀÄß vÀÄA§ÄªÀ ¸ÀjAiÀiÁzÀ «zsÁ£À    ::::        A B C D     

4. F N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß ¸ÁÌöå£ï ªÀiÁqÀÄªÀ ¸ÁÌöå£gï §ºÀ¼À ¸ÀÆPÀëöäªÁVzÀÄÝ ¸ÀtÚ UÀÄgÀÄvÀ£ÀÄß ¸ÀºÀ zÁR°¸ÀÄvÀÛzÉ. DzÀÝjAzÀ 
N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ°è GvÀÛj¸ÀÄªÁUÀ JZÀÑjPÉ ªÀ»¹. 

5. ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è PÉÆnÖgÀÄªÀ SÁ° eÁUÀªÀ£ÀÄß gÀ¥sï PÉ®¸ÀPÉÌ G¥ÀAiÉÆÃV¹. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß EzÀPÉÌ G¥ÀAiÉÆÃV¸À¨ÉÃr. 
6. PÉÆ£ÉAiÀÄ ¨ÉIï CAzÀgÉ ¸ÀA. 5.00 DzÀ £ÀAvÀgÀ GvÀÛj¸ÀÄªÀÅzÀ£ÀÄß ¤°è¹. ¤ªÀÄä JqUÉÊ ºÉ§âgÀ¼À UÀÄgÀÄvÀ£ÀÄß ¤UÀ¢vÀ eÁUÀzÀ°è ºÁQ. 
7. N.JA.Dgï. GvÀÛgÀ ¥ÀwæPÉAiÀÄ£ÀÄß PÉÆoÀr ªÉÄÃ°éZÁgÀPÀjUÉ AiÀÄxÁ¹ÜwAiÀÄ°è ¤Ãrj. 
8. PÉÆoÀr ªÉÄÃ°éZÁgÀPÀgÀÄ, ªÉÄÃIÁãUÀzÀ ºÁ¼ÉAiÀÄ£ÀÄß ¥ÀævÉåÃQ¹  vÀ£Àß ªÀ±ÀzÀ°è ElÄÖPÉÆAqÀÄ vÀ¼À§¢AiÀÄ AiÀÄxÁ¥ÀæwAiÀÄ£ÀÄß C¨sÀåyðUÀ½UÉ 

¸ÀéAiÀÄA ªÀiË®åªÀiÁ¥À£ÀPÁÌV ªÀÄ£ÉUÉ PÉÆAqÉÆAiÀÄå®Ä PÉÆqÀÄvÁÛgÉ. 
9. GvÀÛgÀ ¥ÀwæPÉAiÀÄ £ÀPÀ®£ÀÄß MAzÀÄ ªÀµÀð PÁ® ¸ÀÄgÀQëvÀªÁV Er.  
10. PÀ£ÀßqÀ DªÀÈwÛAiÀÄ ¥Àæ±ÉßUÀ¼À°è GvÀÛj¸ÀÄªÀ C¨sÀåyðUÀ½UÉ PÀ£ÀßqÀzÀ°è ªÀÄÄ¢ævÀªÁVgÀÄªÀ ¥Àæ±ÉßUÀ¼À §UÉÎ K£ÁzÀgÀÆ ¸ÀAzÉÃºÀ«zÀÝ°è 

EAVèÃµï DªÀÈwÛAiÀÄ ¥Àæ±Éß¥ÀwæPÉAiÀÄ£ÀÄß £ÉÆÃqÀ§ºÀÄzÀÄ. 
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