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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Second Semester 

Physics 

THERMAL AND STATISTICAL PHYSICS  

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Define what is ‘Thermal Capacity’ and ‘Specific Heat 

Capacity’. 

 ‘öÁ¨£ HØ¦zvÓß’ ©ØÖ® ‘ußöÁ¨£ HØ¦zvÓß’ GßÓõÀ 

GßÚ? Gß£øu Áøμ¯Ö.  

2. State the principle of the method of mixtures.  

 P»øÁ •øÓz uzxÁ® £ØÔ TÖP.  

3. State Zeroth and first law of thermodynamics.  

 öÁ¨£® C¯UPÂ¯¼ß áü÷μõ Âv, •uÀ Âv TÖP.  

4. State Carnot’s theorem. 

 Põº÷ÚõÂß ÷uØÓ® TÖP.  
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5. Give the statement of Joule-Kelvin effect.  

 áüÀ & öPÀÂß ÂøÍÂøÚU TÖP.  

6. What are the properties of refrigerants which are used in 
refrigerator? 

 SÎº£uÚ¨ ö£mi°À £¯ß£k® SÎºa]ÅmkÁõß 

£s¦PÒ ¯õøÁ? 

7. State Stefan’s law.  

 ìjL£ß Âvø¯U TÓÄ®. 

8. Define coefficient of thermal conductivity and its unit.  

 öÁ¨£® Phzx vÓøÚ Áøμ¯Ö ©ØÖ® A»øP TÓÄ®.  

9. Write a note on phase space.  

 PmhöÁÎ £ØÔ SÔ¨¦ GÊxP.  

10. State the probability theorems.  

 {PÌvÓ ÷uØÓ[PÒ TÖP.  

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain how will you determine the specific heat of 
a liquid by the method of mixtures.  

  vμÁzvß uß öÁ¨£® HØ¦zvÓß Põq®, P»øÁ 

•øÓ¨£i, £›÷\õuøÚ ‰»® ÂÍUSP. 

Or 
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 (b) How will you determine the specific heat capacity of 

a gas at constant volume using Joly’s differential 

steam calorimeter? 

  Áõ²Âß £¸©ß ©õÓõ uß öÁ¨£ HØ¦zvÓß Põq® 

áõÀ¼°ß £S }μõÂ P÷»õ›«mhº ÷\õuøÚø¯ ÂÁ›.  

12. (a) Calculate the Workdone in an isothermal change.  

  ©õÓõ öÁ¨£{ø» ©õØÓzvÀ ö\´¯¨£mh ÷Áø» 

PnUQkP.  

Or 

 (b) Derive the first Calusius-Dayperon’s first latent 

heat equation.  

  UÍõæ¯ì&U÷Í¨£μõß •uÀ EÒÐøμ öÁ¨£® 

\©ß£õmøh Á¸Â.  

13. (a) Explain the liquefaction of Hydrogen by Cascade 

process.  

  öuõhº ö\´•øÓ¨£i øímμáøÚ }º©¯® BUSuÀ 

£ØÔ ÂÍUSP. 

Or 

 (b) Describe about Liquid Helium I, II and state the 

properties of super conductor.  

  vμÁ® íú¼¯® I, II £ØÔ ÂÍUQ, « Phzv°ß 

ö£õxÁõÚ £s¦PøÍU TÖP.  
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14. (a) Define solar constant and how will you determine 

using Water-Flow pyrheliometer.  

  `º¯ ©õÔ¼ø¯ Áøμ¯Ö. CuÝøh¯ ©v¨ø£ }º 

Kmh® öÁ¨£U Pvº Ãa_©õÛ ‰»® GÆÁõÖ 

Põs£õ´.  

Or 

 (b) How will you determine the specific heat capacity of 
liquid by the method of cooling?  

  SÎºÄ •øÓ°À vμÁzvß ußöÁ¨£ HØ¦zvÓß 

Põq® •øÓø¯ GÆÁõÖ ÂÁ›¨£õ´? 

15. (a) Derive the relation between entropy and 
probability.  

  Gßm÷μõ¨¤US® {PÌÄ vÓÝUS® EÒÍ öuõhº¤øÚ 

Á¸Â.  

Or 

 (b) Derive Maxwell-Bolyzmann distribution law.  

  ÷©UìöÁÀ ÷£õÀmì÷©ß £QºÄ Âv°øÚ Á¸ÂUP.  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Derive Mayer’s relation.  (6) 

 (b) 40 gram copper pieces are heated to 100ºC and 
mixed with 200 gram with water at 30ºC. If the 
final temperature is 40ºC, find the specific heat 
capacity of copper. (Specific heat of water =  
4200 J/g/k.k).    (4) 



E–0275 

  

  5

Wk 6
 (A) ÷©¯º öuõhº¤øÚ Á¸ÂUP.  

 (B) 40 gram Gøh²øh¯ uõªμ® xskPÒ 100ºC öÁ¨£® 

EshõUQ 30ºC öÁ¨£® Eøh¯ 200 gm }¸hß 

P»UP¨£kQßÓx. CÖv öÁ¨£® {ø» 40ºC GÛÀ 

uõªμzvß uß öÁ¨£ HØ¦zvøÚU PnUQkP. (}›ß 

uß öÁ¨£ HØ¦zvÓß = 4200 J/g/k.k) 

17. (a) Derive Maxwell’s four thermodynamic relations.  (8) 

 (b) State and explain the third law of thermodynamics.  
       (2) 

 (A) ÷©UìöÁÀ¼ß |õßS öÁ¨£® C¯UPÂ¯À 

\©ß£õkPøÍ Á¸Â.  

 (B) öÁ¨£® C¯UPÂ¯¼ß ‰ßÓõÁx Âv°øÚU TÔ 

ÂÍUSP..  

18. (a) Describe the liquefaction of Air by Linde’s method.  
      (6) 

 (b) Explain how to reach low temperature using 
Adiabatic demagnetisation method.  (4) 

 (A) ¼ß÷h •øÓ°À PõØøÓ }º©¯©õUSuÀ •øÓø¯¨ 

£ØÔ ÂÁ›UP.  

 (B) öÁ¨£® ©õØÕhØÓ Põ¢u }UP® •øÓ°À GÆÁõÖ 

uõÌÄ öÁ¨£{ø» HØ£kQßÓx Gß£øu ÷\õuøÚ 

‰»® ÂÍUSP. 

19. (a) Explain the method of determination of thermal 
conductivity of a bad conductor using Lee’s disc 
method.      (6) 

 (b) State Planck’s radiation law. Derive expression for 
distribution of energy for short and long 
wavelengths.    (4) 

 (A) ½öÁmk •øÓ°ß£i A›vØ Phzv°ß öÁ¨£® 

PhzxzvÓß Põq® •øÓø¯ ÂÍUSP. 

 (B) ¨Íõ[U PvºÃa_ Âvø¯U TÖP. SøÓ¢u ©ØÖ® 

AvP® Aø» }Í[PmS BØÓÀ £[RmiØPõÚ 

÷PõøÁø¯ u¸ÂUP.  
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20. (a) Derive Fermi Dirac distribution law.  (7) 

 (b) Explain microstates and macrostates.  (3) 

 (A) ö£ºª&iμõU £[Rmk Âvø¯ u¸Â.  

 (B) ~s{ø»ø¯²®, ö£¸©® {ø»ø¯²® ÂÍUSP.  

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Third Semester 

Physics 

OPTICS AND SPECTROSCOPY 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What are the aplanatic lenses and aplantic points? 

 A¨Í|õmiU ÂÀø»PÒ ©ØÖ® A¨Í|õmiU ¦ÒÎPÒ 

GßÓõÀ GßÚ? 

2. What are the differences between ‘Coma’ and ‘spherical 
aberration’? 

 ÷PõÍ¨¤ÓÌa]US® ‘÷Põ©õÄUS®’ EÒÍ ÷ÁÖ£õkPÒ 

GßÚ? 

3. Explain  constructive ‘consecutive interfrence’ and 
‘destructive interference’. 

 ‘BUPÀ SÖURmk ÂøÍÄ’ ‘AÈzuÀ’ SÖURmk ÂøÍÄ £ØÔ 

ÂÍUSP. 

4. Write the uses of Michelson’s interferometer. 

 ø©UPÀ\ß SÖURmk ÂøÍÄ ©õÛ°ß £¯ßPÒ GÊxP. 

Sub. Code 
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5. What are the differences between dispersive power and 

resolving power of a grating? 

 RØÓo°ß ¤›vÓÝUS®, £SvÓÝUS® EÒÍ ÷ÁÖ£õkPÒ 

¯õøÁ? 

6. Compare interference fringes and diffraction bands. 

 SÖURmk Á›PøÍ²®, ÂÎ®¦ ÂøÍÄ £møhPøÍ²® 

J¨¤kP. 

7. What are positive and negative crystals? 

 ÷|º ©ØÖ® Gvº £iP[PÒ GßÓõÀ GßÚ? 

8. State Biot’s results of optical activity. 

 ø£¯õmiß JÎ°¯À ÂøÚ •iÄPøÍU TÖP. 

9. Explain symmetric top molecules with examples. 

 \©a^º £®£μ ÁøP ‰»UTÖPÒ GkzxUPõmkhß ÂÍUSP. 

10. What are hot bands? 

 öÁ¨£¨£møhPÒ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Describe the chromatic aberration in lenses. 

  ÂÀø»PÎß {Ó¨¤ÓÇa]°øÚ ÂÍUSP. 

Or 

 (b) Explain the combination of two prisms to produce  
(i) dispersion without deviation (ii) deviation 
without dispersion. 

  Cμsk •¨£mhP[PøÍ JßÓõUQ GÆÁõÖ  

(i) vø\©õØÓ ©ØÓ {Ó¨¤›øP  (ii) {Ó¨¤›øP¯ØÓ 

vø\ ©õØÓ® HØ£kQßÓx Gß£øu ÂÁ›. 
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12. (a) With Newton’s rings how will you determine the 

refractive index of a liquid. Explain experiment 
with theory and figure. 

  {³mhÛß ÁøÍ¯® •øÓ÷¯ Kº }º©zvß 

JÎÂ»PÀ Gs Põq® ÷\õuøÚø¯ £h® Áøμ¢x 

öPõÒøP²hß ÂÍUSP. 

Or 

 (b) Explain the Jamin’s interferometer method of 
determing refractive index of gases with diagram. 

  áõ«ß SÖURmk ÂøÍÄ©õÛ Aø©¨¤øÚ ÂÍUQ, 

Áõ²UPÎß JÎÂ»PÀ Gs Põq® •øÓø¯ PõsP. 

13. (a) Find the resolving power of prism. 

  •¨£mhPzvß £SvÓøÚ PõsP. 

Or 

 (b) Describe the Fresnel diffraction at a straight edge. 

  ¨öμö|À ÂÎ®¦ ÂøÍÂÀ ÷|μõÚÛ°À HØ£kÁøu 

ÂÍUSP. 

14. (a) Explain the construction of Nicol prism and how it 
can be used as  a polarizer and analyzer. 

  ø|UPÀ £mhPzvß Aø©¨¤øÚ ÂÍUQ, Cuß ‰»® 

uÍÂøÍ ÁõUQ¯õPÄ®, £S¨£õÚõPÄ® E£÷¯õP® 

BS® •øÓø¯ ÂÁ›UP. 

Or 

 (b) Give the mathematical treatment of Fresnol’s 
theory of optical rotation. 

  JÎ°¯À _ÇØ]UPõÚ ö£öμöÚÀ öPõÒøPø¯ 

PnUQ¯À B´Ä ‰»® ÂÍUSP. 
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15. (a) Explain how molecules are classical according to 

their principal moment of inertia. 

  •uß ø© {ø»©® v¸¨¦zvÓß Ai¨£øh°À 

‰»UTÖPÒ GÆÁõÖ ÁøP¨£kzu¨£kQßÓx 

Gß£øu ÂÍUSP. 

Or 

 (b) Describe the quantum theory of Raman effect. 

  Cμõ©ß ÂøÍÂØPõÚ SÁõsh® öPõÒøP°øÚ 

ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any Three questions. 

16. (a) Find the condition for achromatism of two thin 
lenses. (in contact and out of contact). (6) 

 (b) A system of two lenses separated by a distance is to 
form a achromatic doublet of focal length 0.6m. If 
the focal length of one lens is 0.2m, find the focal 
length of another and distance between them. (4) 

 (A) C¸ ÂÀø»PÒ JßøÓö¯õßÖ öuõmkU 

öPõsi¸US® ÷£õx, Â»Q C¸US® ÷£õx® HØ£k® 

{Ó¨¤ÓÌa] }USu¾UPõÚ {£¢uøÚ PõsP. 

 (B) Cμsk ÂÀø»PÒ {Ó¨¤ÓÌa] }UQ¯ Cμmøh¯õP 

SÔ¨¤mh yμzvÀ ö\¯À£k®÷£õx , Auß Tmk 

SÂ¯yμ®, 0.6m GÛÀ, J¸ ÂÀø»°ß SÂ¯yμ® 

0.2m GÛÀ, CμskUS® Cøh÷¯ EÒÍ yμzøu²®, 

CßöÚõ¸ ÂÀø»°Ýøh¯ SÂ¯ yμ® PnUQkP.  

17. (a) State the conditions for interference. (6) 

 (b) In Newton’s rings the diameter of 20th and 10th dark 
rings are 5.82 mm and 3.36 mm. If the wavelength 
of light is 5893 


A , find the radius of curvature of 

lens.     (4) 
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 (A) SÖURmk ÂøÍÄ ÷uõßÖÁuØPõÚ {£¢uøÚPøÍU 

TÖP. 

 (B) {³mhß ÁøÍ¯zvÀ 20Áx, 10BÁx P¸ø© 

ÁøÍ¯® Âmh[PÒ 5.82 mm, 3.36 mm JÎ Aø»°ß 

}Í® 5893 


A GÛÀ umøhUS ÂÀø»°ß Bμzøu 

PnUQkP. 

18. (a) Explain the Fraunhofer diffraction at a single slit. 
What is secondary maxima. Find an expression for 
the width of diffraction primary maximum. (6) 

 (b) For a grating having 6000 lines/ cm, monochromatic 
light is incident normally. Calculate the wavelength 
of light for second order at a diffraction angle of 30. 
     (4) 

 (A) JØøÓ¨ ¤ÍÄ ¨÷μõß÷íõ£º ÂÎ®¦ ÂøÍÂøÚ 

ÂÍUQ, ø©¯¨ö£¸©zvß AP»zvØPõÚ 

÷PõøÁø¯¨ ö£ÖP. xøn¨ ö£¸©® GßÓõÀ GßÚ? 

 (B) 6000 ÷PõkPÒ/ö\.« Eøh¯ \©uÍU RØÓo°À JØøÓ 

{Ó JÎ ö\[SzuõP ÂÊQßÓx. 30 ÂÎ®¦ ÂøÍÄ 

÷PõnzvÀ Cμshõ® Á›ø\ ö£¸©zvØS, JÎ°ß 

Aø»}Ízøu PnUQkP. 

19. (a) Give Huygen’s explanation of Double refraction is 
uniaxial crystals.   (6) 

 (b) Sugar solution of unknown concentration is in a  
18 cm long tube and rotates lineary polarised light 
by 4 is a polarimeter. If the specific rotation of 
glucose is 60, what is the concentration. (4) 

 (A) Kº  Aa_¨ £iP[PÎß Cμmøh JÎÂ»P¾UPõÚ 

øíöáß ÂÍUPzøu u¸P. 

 (B) 18 ö\.«. }Í® Eøh¯ SÇõ°À \ºUPøμU Pøμ\À, 

÷|ºuÍ ÂøÍøÁ 4 ÷£õ÷»õ«mh›À HØ£kzxQßÓx. 

\ºUPøμU Pøμ\À uß_ÇØ]zvÓß 60, GßÓõÀ 

Pøμ\¼ß ö\ÔøÁU PõsP. 
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20. (a) Derive an expression for, the vibrational energy of a 

diatomic molecule and explain its selection rules. (6) 

 (b) Describe the vibration-rotation spectrum of carbon 
monoxide molecule.  (4) 

 (A) Dμq ‰»UTÔß AvºÄ BØÓ¾UPõÚ ÷PõøÁø¯¨ 

ö£ØÖ, ÷©¾® ÷uºÄ ÂvPøÍ²® ÂÍUSP.  

 (B) Põº£ß ÷©õ÷ÚõUøék ‰»UTÔß AvºÄ&_ÇØ] 

{Ó©õø» HØ£kÁøu ÂÁ›UPÄ®. 

  

——————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Fourth Semester 

Physics 

ATOMIC AND NUCLEAR PHYSICS  

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Give any two properties of positive rays. 

 ÷|ºªß PvºPÎß Cμsk £s¦PøÍ GÊxP. 

2. What is meant by photoelectric emission? 

 JÎªß EªÌÄ GßÓõÀ GßÚ? 

3. State Pauli’s exclusion principle. 

 £ÄÎ°ß uÂºUøPU öPõÒøPø¯U TÖP. 

4. Define anomalous Zeeman Effect. 

 •μo¯ ^ö©ß ÂøÍÄ Áøμ¯Ö. 

5. State Bragg’s law. 

 ¤μõUì Âvø¯ TÖ. 

6. Give the importance of Moseley’s Law. 

 ÷©õì÷» Âv°ß •UQ¯zxÁzøu GÊxP. 

Sub. Code 
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7. What is meant by Geiger – Nuttal law? 

 öP´Pº – |mhõÀ Âv GßÓõÀ GßÚ? 

8. What is artificial radioactivity? 

 ö\¯ØøP Pv›¯UP® GßÓõÀ GßÚ? 

9. Define critical mass and size. 

 ©õÖ{ø» {øÓ ©ØÖ® AÍÄ Áøμ¯Ö. 

10. What do you mean by cosmic ray showers? 

 PõìªU PvºPÎß ö£õÈÄPÒ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Describe Frank – Hertz experiment for determining 
the critical  potential. 

©õÖ{ø» ªßÚÊzvøÚ PshÔÁuØPõÚ ¤μõ[ – 

öíºmì ÷\õuøÚø¯ ÂÁ›. 

Or 

 (b) Describe the Working of Aston’s mass spectrograph 
with necessary theory. 

  Bìhß {øÓ {Ó©õø»©õÛ°ß ö\¯À£õmøh uS¢u 

öPõÒøP²hß ÂÍUSP. 

12. (a) Explain the fine structure  of alkali spectra. 

BÀP¼ {Ó©õø»°ß ~s Aø©¨ø£ ÂÍUSP. 

Or 

 (b)  Distinguish between the normal and anomalous 
Zeeman effect. 

\õuõμn ©ØÖ® •μo¯ ^©ß ÂøÍÄPøÍ 

÷ÁÖ£kzxP. 
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13. (a) Explain the structure  of Zincblends with a 

diagram. 

xzu|õP \Àø£miß Pmhø©¨¤øÚ £hzxhß 

ÂÍUSP. 

Or 

 (b)  Explain the Miller indices with illustrations. 

  uS¢u GkzxUPõmkPÐhß ªÀ»º – SÔUPõmiPøÍ 

ÂÍUSP. 

14. (a) Mention any six characteristics of Beta ray spectra. 

  ¥mhõ – Pvº {Ó©õø»°ß H÷uÝ® BÖ £s¦PøÍ 

u¸P. 

Or 

 (b)  Explain the photographic emulsion technique and 
give its advantages. 

  ¦øP¨£h® £ø\¨§a] EUv £ØÔ ÂÍUSP. CuÝøh¯ 

|ßø©PÒ £ØÔ TÖP. 

15. (a) How Steller energy is produced? Explain. 

  Âs«ßPÒ uõ® Ã_® BØÓø» GÆÁõÖ u¯õ›UQßÓx 

Gß£øu ÂÍUSP. 

Or 

 (b)  Explain about antiparticle and antimatter. 

   GvºzxPÒPÒ ©ØÖ® Gvº £¸¨ö£õ¸mPÒ £ØÔ 

ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Verify experimentally Einstein’s photo electric equation 
by Mullikan experiment. 

 áßìiß JÎªß ÂøÍÄa \©ß£õmiøÚ •ÒÎUPõß 

÷\õuøÚø¯ £¯ß£kzv \›£õºUPÄ®. 
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17. Derive an expression for Lande’s splitting factor and 

explain the anomalous Zeeman effect of sodium doublet 
lines D1 and D2.  

 »õs÷h ¤ÍÄU PõμoUPõÚ \©ß£õmiøÚ Á¸Â. ÷\õi¯® 

D1 ©ØÖ® D2 UPõÚ •μo¯ ^©ß ÂøÍÂøÚ ÂÁ›. 

18. What is Compton Effect? Derive the relation for 
Compton’s wavelength. 

 Põ®¨hß ÂøÍÄ GßÓõÀ GßÚ? Põ®¨hß Aø» 

}ÍzvØPõÚ öuõhºø£ Á¸Â. 

19. Explain the principle and working of Betatron. How can 
the energy of electrons be increased? What is the 
condition for stability? 

 ¥mhõmμõÛß Pmhø©¨¦ ©ØÖ® öPõÒøP BQ¯ÁØøÓ 

ÂÁ›. AvÀ xPÒPÎß BØÓÀ AvP›UQÓx? ¥mhõmμõß 

{ø»£õmk C¯UPzvØPõÚ {£¢uøÚPøÍ u¸P. 

20. Classify and describe elementary particles. 

 Ai¨£øhz xPÒPøÍ ÂÍUPÄ® ©ØÖ® AøÁPøÍ 

ÁøP¨£kzxP. 

_____________ 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Fifth Semester 

Physics 

ANALOG ELECTRONICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. State the use of zener diode. 

 ãÚº øh÷¯õiß £¯ßPÒ ¯õøÁ? 

2. Define Ripple factor. 

 Áøμ¯Ö. C¢{ø» Gs. 

3. What is meant by load line? 

 £ÐU÷Põk  GßÓõÀ GßÚ? 

4. Examine why base width of a transistor is extremely 
small. 

 J¸ iμõß]ìh›ß AiÁõ°ß AP»® ªPU SøÓÁõP 

C¸¨£x HöÚßÖ TÖ. 

5. What are single stage transistor amplifier? 

 J¸ {ø» iμõß]ìhº ö£¸UQ  GßÓõÀ GßÚ? 

Sub. Code 
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6. Mention the essential of transistor biasing circuit. 

 iμõß]ìhº \õº£Î¨¦ _ØÔß •UQ¯zxÁzøu SÔ¨¤k. 

7. What are power amplifier? 

 vÓß ö£¸UQPÒ  GßÓõÀ GßÚ? 

8. What is emitter follower? 

 EªÌ£õß ¤ß £ØÔ  GßÓõÀ GßÚ? 

9. What is an operational amplifier?  

 ö\¯Ø£õmk ö£¸UQ Gß£x GßÚ? 

10. Mention the application of operational amplifier. 

 ö\¯Ø£õmk ö£¸UQ°ß £¯ßPøÍU SÔ¨¤kP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the function of bridge rectifier. 

  J¸ £õ» Aø»v¸zv°ß ö\¯À£õmøh ÂÍUSP. 

Or 

 (b) Explain the  -filter circuit. 

   –Ái¨£õß _ØøÓ ÂÍUSP. 

12. (a) Explain the transistor common base characteristics. 

  ö£õx AiÁõ´ iμõß]ìh›ß ]Ó¨¤¯À¦PøÍ 

ÂÍUSP. 

Or 
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 (b) Discuss the base resistor method of transistor 

biasing. 

  iμõß]ìhº \õº£ÎzuÀ •øÓ°À AiÁõ´ ªßuøh 

•øÓø¯ ÂÍUSP. 

13. (a) What is meant by ac load line? Explain how this 
line is constructed. 

  ac  £ÐU÷Põk  GßÓõÀ GßÚ? CU÷Põk GÆÁõÖ 

Aø©UP¨£kQÓx Gß£øu ÂÍUSP. 

Or 

 (b) Compare different types of amplifier. 

  öÁÆ÷ÁÖ ÁøP ö£¸UQPøÍ J¨¤kP. 

14. (a) Discuss the classification of power amplifier. 

  BØÓÀ ö£¸UQ°ß ÁøPPøÍ ÂÁ›. 

Or 

 (b) Explain the operation of Colpitts oscillator with a 
neat diagram. 

  PõÀ¤m Aø»°¯ØÔ JßÔß öuÎÁõÚ _ØÖ¨ 

£hzxhß Auß ö\¯À£õmøh ÂÍUSP. 

15. (a) Explain with a neat diagram operational amplifier 
as a non-inventing amplifier. 

  ö\¯Ø£õmk ö£¸UQ, J¸ uø»RÌ AÀ»õu 

ö£¸UQ¯õP ö\¯Ø£kÁøu _ØÖ¨ £hzxhß ÂÍUSP. 

Or 

 (b) Explain how Op-Amp used as a scale changer. 

  ö\¯À£õmk ö£¸UQ¯õÚx GÆÁõÖ AÍÄ ©õØÔ¯õP 

£¯ß£kQÓx GÚ ÂÁ›. 
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 Part C  (3 10 = 30) 

Answer any three questions. 

16. (a) Draw the circuit for the half wave rectifier. Explain 
how it is working. Obtain the expression for its 
efficiency and Ripple factor. 

 (b) A dc and con ac voltmeter were used to measure the 
output voltage from a filter circuit.  If the reading of 
the two voltmeters are 25 V ad 2.5 V respectively. 
Calculate the Ripple factor of the filter circuit. 

 (A) Aøμ Aø»v¸zv JßÔß _ØÖ¨£h® Áøμ¢x, Ax 

ö\¯À£k® Âuzøu ÂÍUSP. AuÝøh¯ £¯ÞÖ 

vÓß ©ØÖ® SØÓøÁ Gs BQ¯ÁØÔØPõÚ 

÷PõøÁø¯¨ ö£ÖP. 

 (B) Ái¨£õß _ØÔß öÁÎ±mk ªßÚÊzøu dc  ©ØÖ®  

ac ªßÚÊzu©õÛ öPõsk AÍÂh¨£kQÓx GÛÀ, 

AÆÂ¸ ªßÚÊzu©õÛPÎß AÍÃkPÒ •øÓ÷¯  

25 V ©ØÖ® 2.5 V BS®. Ái¨£õÛß SØÓøÁ 

GsønU PnUQk. 

17. (a) Draw the Hybrid equivalent circuit for common 
emitter transistor and derive the hybrid parameters 
for the same configuration.  

 (b) The collector current of a transistor is 6.6 mA and 
  is 0.95. Calculate 

  (i) Base current and 

  (ii)  . 

 (A) ö£õx EªÌ£õß iμõß]ìh¸UPõÚ P»¨¤Ú ªß 

_ØøÓ Áøμ¢x P»¨¤Ú £s£ÍÂPøÍ Á¸ÂUPÄ®. 

 (B) iμõß]ìh›ß HØ£õß ªß÷Úõmh® 6.6 mA ©Ø® 

ªß÷Úõmh¨ ö£¸UP®   0.95 GÛÀ  

  (i) ÁiÁõ´ ªß÷Úõmh® ©ØÖ® 

  (ii)   BQ¯ÁØøÓ PnUQk. 
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18. (a) Explain RC coupled transistor amplifier. What are 

its advantages and disadvantages? 

 (b) In a transistor Colpitts oscillator , FC 1.01  , 

FC 12   and HL 470 . Find the frequency of 

oscillation. 

 (A) RC ¤øn¨¦  iμõß]ìhº ö£¸UQø¯ ÂÁ›. 

AÁØÔß |ßø©PÒ ©ØÖ®  wø©PøÍU TÖP. 

 (B) J¸ iμõß]ìhº Aø»°¯ØÔ°À FC 1.01  , 

FC 12   ©ØÖ® HL 470  GÛÀ Aø»Ä 

AvºöÁsønU Põs. 

19. (a) Draw the circuit of Wein bridge oscillator and 
describe its function with the expression for the 
frequency. 

 (b) In the phase shift oscillator,  MRRR 2321  

and PFCCC 136321  . At what frequency does 

the circuit oscillate. 

 (A) Â¯ß £õ» Aø»°¯ØÔ°ß _ØøÓ Áøμ¢x Auß 

ö\¯À£õmøh AvºöÁs \©ß£õmkhß ÂÁ›. 

 (B) J¸ Pmh |PºÄ Aø»°¯ØÔ°À  MRRR 2321  

©ØÖ® PFCCC 136321   GÛÀ G¢u 

AvºöÁsoÀ Aø»°¯ØÓ® Gß£øu Põs. 

20. (a) Explain the working of an integrator and 
differentiator using operational amplifier. 

 (b) For a given OP-AMP, CMRR =180  
dB, Adm = 4,00,000. What is the common-mode 
voltage gain? 
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 (A) ö\¯Ø£õmk ö£¸UQ¯õÚx, öuõøP±mi¯õPÄ® 

©ØÖ® £S¨£õÚõPÄ® ö\¯À£k® Âuzøu ÂÁ›. 

 (B) öPõkUP¨£mh ö\¯Ø£õmk ö£¸UQ°À CMRR =180 
dB, Adm = 4,00,000. Auß ö£õx {ø» ªßÚÊzu¨ 

ö£¸UP® GßÚ? 

–––––––––– 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Sixth Semester 

Physics 

ELEMENTS OF THEORETICAL PHYSICS  

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. State D'Alemberts principle. 
 j-B»®ö£ºm uzxÁzøu TÖ. 

2. What are constraints? Give example. 
 C¯UP® «uõÚ uøhPÒ GßÓõÀ GßÚ?  Euõμn® u¸P. 

3. State Heisenberg’s uncertainity principle. 
 I\ß£ºUQß I¯¨£õmkU öPõÒøPø¯U TÖP. 

4. What is meant by matter waves? 
 £¸¨ö£õ¸Ò Aø» GßÓõÀ GßÚ? 

5. What is the significance of the wave function? 
 Aø»a\õº¤ß •UQ¯zxÁzøu GÊxP. 

6. What are normalized wave functions? 
 C¯À£õÚ uõUP¨£mh Aø»a \õº¦PÒ GßÓõÀ GßÚ? 

7. Give an example for an eigen value equations. 
 IPß ©v¨¦ \©ß£õmiØS Kº Euõμn® u¸P. 

8. What is Hamiltonian operator? 
 íõªÀ÷hõÛ¯ß ö\¯¼ GßÓõÀ GßÚ? 

Sub. Code 
1BPH6C1 
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9. Define Dirac’s notations. 
 iμõU SÔ±møh Áøμ¯Ö. 

10. Why do we want to study angular momentum? 
 ÷Põn E¢u® £ØÔ |õ® Hß PØP ÷Ásk®? 

 Part B  (5  5 = 25) 

Answer all questions choosing either (a) or (b). 

11. (a) What are generalized co-ordinates? What are the 
advantages of using them? Obtain the expression 
for generalized velocity. 

  ö£õxø©¯õUP¨£mh B¯[PÒ ¯õøÁ? Auß £¯ßPÒ 

¯õøÁ? ö£õxø©¯õUP¨£mh vø\÷ÁPzvØPõÚ 

÷PõøÁø¯ ö£ÖP.  

Or 

 (b) Enumerate the types of constraints. 
  C¯UP® «uõÚ uøhPÎß ÁøPPøÍ ÂÍUSP. 

12. (a) Write a note on Planck’s hypothesis. 
  ¤Íõ[ P¸x÷PõÒPøÍ £ØÔ SÔ¨¦ ÁøμP. 

Or 

 (b) Derive Schrondinger’s time independent equations 
on matter waves. 

  ÷|μ® \õμõ ì÷μõißbº £¸¨ö£õ¸Ò Aø» 

\©ß£õmøh u¸Â. 

13. (a) Explain GP Thomson experiment on matter waves. 
  £¸¨ö£õ¸Ò Aø»PÒ £ØÔ¯ â.¤. uõ®\ß 

÷\õuøÚø¯ ÂÍUSP. 

Or 

 (b) Explain orthogonal wave function. 
  ö\[SzuõÚ Aø» \õº¦PøÍ £ØÔ ÂÍUSP. 
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14. (a) Give the four postulates of the wave mechanics 

(quantum mechanics). 
  Aø» C¯UPÂ¯¾UPõÚ |õßS Gk÷PõÒPøÍ u¸P. 

Or 

 (b) What are operator?  Describe the dynamical 
operator. 

  ö\¯Ø£kzvPÒ GßÓõÀ GßÚ? C¯UPÂ¯¾UPõÚ 

ö\¯Ø£kzvø¯ £ØÔ ÂÁ›UP. 

15. (a) Explain ladder operator. 
  Ho ö\¯¼PøÍ ÂÍUSP. 

Or 

 (b) Determine the eigen values of 2J  operator. 

  
2J  ö\¯¼UPõÚ IPß ©v¨¦PøÍ wº©õÛUP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) State and explain work energy theorem of a system 
of particles. 

 (b) Apply Lagrange’s equations for a simple pendulum. 

 (A) £ÀxPÒ Aø©¨¦ JßÔß ÷Áø» BØÓÀ ÷uØÓzøuU 

TÔ ÂÍUSP. 

 (B)  uÛ F\¾US »Uμõg]U \©ß£õmøh E£÷¯õQzxz 

wºÄ Põs. 

17. Explain Davission and Germer experiment on matter 
waves.   

 £¸¨ö£õ¸Ò Aø»PÒ £ØÔ¯ ÷hÂ\ß--–öáº©º ÷\õuøÚø¯ 

ÂÍUSP. 

18. (a) Normalize the wave functions 







2
sin

nxAn
  

where L  is the side of an infinite square well 
potential. 

 (b) Give the boundary conditions for wave function.  
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 (A) L  AP»® öPõsh •iÄÓõ \xμ QnÖ {ø»°¾ÒÍ 









2
sin

nxAn
  GßÓ Aø»a\õºø£ ^ºuõUS. 

 (B) Aø»a \õº¦UPõÚ GÀø» {£¢uøÚPøÍ u¸P. 

19. (a) Write a note on zero point energy. 

 (b) Obtain eigen values of a particle in a one 
dimensional box. 

 (A) _È¦ÒÎ BØÓ¼øÚ £ØÔ SÔ¨¦ ÁøμP. 

 (B) JØøÓ £›©õn ö£mi°ÝÒ EÒÍ J¸ xPÎß 

C¯UPzvØPõÚ IPß ©v¨¦PøÍ ö£ÖP. 

20. Prove : 

 (a) zyx LiLL ],[  

 (b) IL 22 2  using the operator 

















010
101

010
1

2J
Lx , 






















00
0

00
1

2

i
ii

i

J
Ly , 




















100
000

001

zL  

 {¹¤UP : 

 (A) zyx LiLL ],[   

 (B) IL 22 2  Caö\¯¼ø¯ £¯ß£kzv 



















010
101

010
1

2J
Lx , 





















00
0

00
1

2

i
ii

i

J
Ly , 





















100
000

001

zL . 

—————————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019. 

Sixth Semester 

Physics 

DIGITAL ELECTRONICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Convert the following : 

 (a) The hexadecimal (306.D)16 into binary. 

 (b) The binary (110.111)2 into decimal. 

 RÌUPshÁØøÓ  

 (A)  (306.D)16  GßÓ £vÚõμi Gsøn Dμi GsnõPÄ®. 

 (B)  (110.111)2  GßÓ Dμi Gsøn u\© GsnõPÄ® 

©õØÖP. 

2. What is the truth table for the EX-OR gate? 

 EX-OR Áõ°¾UPõÚ ö©´ AmhÁøn ¯õx? 

3. Distinguish between half adder and full adder. 

 Aøμ Tmi ©ØÖ® •Ê Tmi CμsiØS® EÒÍ 

÷ÁÖ£õmiøÚz u¸P. 

Sub. Code 
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4. What is an asynchronous counter? 

 Jzu {PÇõ Gso GßÓõÀ GßÚ? 

5. State any two differences between RS Flip flop and  
JK Flip flop. 

RS ©ØÖ® JK ©õØÔPÐUQøh÷¯²ÒÍ H÷uÝ® Cμsk 

÷ÁÖ£õmiøÚz u¸P. 

6. What is duality law? 

 C¸ø© Âv Gß£x GßÚ? 

7. Why A/D and D/A converter are needed? 

 A/D ©ØÖ® D/A ©õØÔPÒ Hß ÷uøÁ¨£kQßÓx? 

8. Define conversion time of an A/D converter. 

 J¸ A/D ©õØÔ°ß ©õØÓÀ ÷|μzøu Áøμ¯Ö. 

9. Write a short note on basic CCD operations. 

 Ai¨£øh CCD  ö\¯À£õkPÒ £ØÔ J¸ ]Ö SÔ¨¦ ÁøμP. 

10. What is flash memory? 

 öu›¨¦ {øÚÁP® Gß£x GßÚ? 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Verify that the following operations are 
commutative and associative. 

  (i) AND  (ii) OR. 

   AND ©ØÖ® OR ö\¯À£õkPÒ, £›©õØÓ® ©ØÖ® Tia 

÷\¸® C¯À¦øh¯øÁ GÚ EÖv ö\´. 

Or 
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 (b) Explain how BCD addition is carried out? What 
decimal number does the BCD sequence 0110 1110 
1100 0010 1101 represent?  

   BCD TmhÀ BÚx GÆÁõÖ PnUQh¨£kQßÓx 

©ØÖ® C¢u BCD Á›ø\ 0110 1110 1100 0010 1101 

°ß u\© GsønU PõsP. 

12. (a) Using Boolean algebra techniques, simplify the 
following expressions as mush as possible. 

  (i)  BAA   

  (ii)  ABAA  .  

   §¼¯ß C¯ØPou •øÓø¯¨ £¯ß£kzv, RÌUPsh 

÷PõøÁPøÍ _¸USP : 

  (i)  BAA 
 

   (ii)  ABAA 
.  

Or 

 (b) Write a short note on 2, 3, 4 variables Karnaugh 
map. 

   “2, 3, 4” öPõsh ©õÔ¼ Põº÷Úõ Áøμ£h® £ØÔ J¸ 

]Ö SÔ¨¦ ÁøμP. 

13. (a) Explain the action of a shift register. How they are 
classified? 

   J¸ ö£¯ºÄ £vÂ ö\¯À£k® •øÓø¯ ÂÍUSP. 

÷©¾® Auß £» ¤›ÄPÒ GÆÁõÖ 

¤›zuÔ¯¨£kQßÓx. 

Or 

 (b) Explain J-K Master-Slave flip-flop. 

   J-K Bshõß & Aiø© {ø» ©õØÔø¯ ÂÁ›. 
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14. (a) Explain the working of binary – weighted resistor 
type D/A converter. 

   Dμi& {øÓ ö\´ ªßuøh ÁøP D/A ©õØÔ°ß ÷Áø» 

ö\´²® ÂuzvøÚ ÂÍUSP. 

Or 

 (b) Explain the working of a counter type A/D 
converter. 

   Gso ÁøP A/D ©õØÔ°ß ÷Áø» ö\´²® 

ÂuzvøÚ ÂÍUSP. 

15. (a) Write a brief note on “CD”. 

   “CD” & £ØÔ J¸ Â›ÁõÚ SÔ¨¦ ÁøμP. 

Or 

 (b) Discuss in detail the basic operation of CCD with 
neat diagram. 

   CCD °ß Ai¨£øh ö\¯À£õkPøÍ ªPz öuÎÁõÚ 

£hzxhß ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Draw and explain NOR and NAND gate with its 
truth table.   (6) 

 (b) Why is NAND gate called a universal building 
block? Explain.   (4) 

 (A) NOR ©ØÖ® NAND PuÄPÎß £h® Áøμ¢x Auß 

ö©´ AmhÁønø¯ ÂÍUSP. 

 (B) J¸ NAND PuÄ Hß ö£õx Pmk©õÚU PuÄ GßÖ 

AøÇUP¨£kQÓx? ÂÍUSP. 
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17. Draw the following circuits and explain its operation : 

 (a) Parallel binary adder.  (5) 

 (b) Parallel subtractor.  (5) 

 £UP Cøn¨¤»õÚ (A)   Dμi Tmi ©ØÖ®  (B) Dμi 

PÈ¨£õß BQ¯ÁØÖUPõÚ _ØÖ¨£h® Áøμ¢x 

ö\¯À£õmøh ÂÍUSP. 

18. (a) Draw and explain the logic diagram truth table and 
wave forms for the Mod – 10 counter? (7) 

 (b) What do you mean by triggering of flip-flop? Explain 
shortly.    (3) 

 (A) Mod – 10 Gso°ß »õâU £h®, Esø© 

AmhÁøn ©ØÖ® Aø» ÁiÁ[PøÍ Áøμ¢x 

ÂÍUSP. 

 (B) ¤Í¨ & ¤Íõ¨¤À yskuÀ GßÓõÀ GßÚ? _¸UP©õP 

ÂÍUSP. 

19. (a) What are the different types of D/A converter? 
Explain the working of R – 2R ladder type D/A 
converter.    (7) 

 (b) Write a short note on D/A accuracy and resolution.(3) 

 (A) D/A ©õØÔ°ß £ÀÁøPPÒ ¯õøÁ? R – 2R Ho ÁøP 

D/A ©õØÔ°ß ÷Áø» ö\´²® ÂuzvøÚ ÂÍUSP. 

 (B) D/A ©õØÔ°ß xÀ¼¯® ©ØÖ® ¤›vÓß £ØÔ J¸ ]Ö 

SÔ¨¦ ÁøμP. 
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20. (a) Compare MOS static RAM cell with MOS dynamic 
RAM cell.    (5) 

 (b) Write a short note on “Magnetic bubble Memory”. (5) 

 (A) MOS {ø» RAM ¤›øÁ, MOS C¯UP  RAM ¤›Ähß 

J¨¤kP. 

 (B) Põ¢uU SªÌ {øÚÁP® £ØÔ J¸ ]Ö SÔ¨¦ ÁøμP. 

 

————————— 
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U.G. DEGREE EXAMINATION, APRIL 2019 

Physics 

Allied : PROPERTIES OF MATTER, THERMAL 
PHYSICS AND OPTICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 60 Marks 

 Part A  (10  1.5 = 15) 

Answer all questions. 

1. Define young’s modulus. 

 Áøμ¯Ö : ¯[SnP®. 

2. Give the expression for couple per unit twist. 

 Kμ»S •ÖUS Âø\ CμmøhUPõÚ \©ß£õmiøÚz u¸P. 

3. Define the coefficient of viscosity of liquid. 

 Áøμ¯Ö : vμÁzvß £õQ¯À Gs. 

4. State Bernoullis theorem. 

 ö£ºÚõ¼°ß ÷uØÓzøuU TÖP. 

5. State Dulong and Petit’s law. 

 i²»õ[ – ö£im Âvø¯U TÖP. 

6. Give short note on green house effect. 

 £_ø© Ãmk ÂøÍÂøÚ¨ £ØÔ ]Ö SÔ¨¦ u¸P. 

Sub. Code 
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7. Define first law of thermodynamics. 

 öÁ¨£ C¯UPÂ¯¼ß •uÀ Âv°øÚ Áøμ¯øÓ ö\´. 

8. Define entropy. 

 Áøμ¯Ö : Gßm÷μõ¤. 

9. What is meant by interference of light? 

 SÖURmk ÂøÍÄ GßÓõÀ GßÚ? 

10. Brief about polarizer. 

 uÍ ÂøÍÁõUQ°øÚ £ØÔ _¸UP©õP ÂÁ›. 

 Part B  (5  3 = 15) 

Answer all questions, choosing either (a) or (b). 

11. (a) Derive ‘n’ the rigidity modulus. Define Young’s 
modulus, Bulk modulus and Poisson’s ratio and 
obtain a relation between them. 

  ¯[SnP®, £¸©USnP® ©ØÖ® £õ´\õß uPÄ 

BQ¯ÁØøÓ ÂÍUQ AÁØÔØUQøh÷¯¯õÚ 

öuõhº¤øÚz u¸P. 

Or 

 (b) Describe the torsional oscillations of a body. 

  •ÖUS Aø»ÂøÚ ÂÁ›. 

12. (a) Derive Poiseulle’s formula for coefficient of viscosity 
of a liquid.  

  vμÁzvß £õQ¯À GsPõn EuÄ® £õ´ö\À¼ 

\©ß£õmiøÚ Á¸Â. 

Or 
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 (b) Determine the coefficient of viscosity using burette 

and compare the viscosities. 

  ¤²öμmiøÚ¨ £¯ß£kzv £õQ¯À Gs–I 

Psk¤iUPÄ®. ÷©¾® £õQ¯ø» J¨¤hÄ®. 

13. (a) Write short note on Rayleigh Jean’s law and Wien’s 
displacement law. 

  μõ÷»–ãßì ©ØÖ® Â¯ß Ch¨ö£¯ºa] Âv°øÚ¨ 

£ØÔ ]Ö SÔ¨¦ GÊuÄ®. 

Or 

 (b) Give in detail about the coefficient of the rural 
conductivity by Lee’s disc method. 

  ½Ámk •øÓ°À öÁ¨£U Phzx Gs Põq® 

•øÓ°øÚ ÂÁ›. 

14. (a) What is entropy? Explain the estimation of change 
in entropy. 

  Gßm÷μõ¤ GßÓõÀ GßÚ? Gßm÷μõ¤ ©õØÓ® Põq® 

•øÓ°øÚ ÂÍUSP. 

Or 

 (b) Describe the Carnot cycle. 

  Põº÷Úõ _ØÔøÚ ÂÁ›. 

15. (a) In detail give the condition for interference 
maximum and minimum. 

  SÖURmk ÂøÍÂØPõÚ ö£¸© ©ØÖ® ]Ö© 

©v¨¤øÚ ÂÁ›UP. 

Or 

 (b) What is grating? Explain the theory of transmission 
grating. 

  RØÓo GßÓõÀ GßÚ? JÎ¦S RØÓoUPõÚ 

öPõÒøP°øÚ u¸P. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Derive an expression for rigidity modulus of a wire and 
moment of inertia of a disc by torsional pendulum. 

 •ÖUS F\ø»¨ £¯ß£kzv J¸ Ámiß {ø»©z 

v¸¨¦zvÓß ©ØÖ® •ÖUS SnPzvØPõÚ ÷PõøÁ°øÚ 

Á¸Â. 

17. Establish Bernoulli’s theorem. 

 ö£ºÚõ¼°ß ÷uØÓzvøÚ {ÖÄP. 

18. Explain in detail about the black body radiation and the 
Plank’s radiation law. 

 P¸®ö£õ¸Ò Ãa_ ©ØÖ® ¤Íõ[U PvºÃa_ Âv°øÚ ÂÁ›. 

19. Derive the efficiency of Carnot’s cycle. 

 Põº÷Úõ _ØÔß vÓÝUPõÚ ÷PõøÁ°øÚ Á¸Â. 

20. Describe the determination of thickness of a wire by air 
wedges apparatus. 

 PõØÖ B¨¦ •øÓ°À P®¤ JßÔß ui©ß Põq® 

•øÓ°øÚ ÂÁ›. 

  

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2019 

Physics 

Allied — ELECTRICITY, ELECTRONICS, ATOMIC AND 
NUCLEAR PHYSICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 60 Marks 

 Part A  (10  1.5 = 15) 

Answer all questions. 

1. Give the principle of potentiometer. 

 ªßÚÊzu©õÛ°ß uzxÁzvøÚz u¸P. 

2. Define temperature coefficient of resistance. 

 Áøμ¯Ö öÁ¨£ ªßuøh Gs. 

3. Define Hendry. 

 Áøμ¯Ö : öíßÔ. 

4. State Lenz’s law. 

 ö»ß_ Âv°øÚ TÖ. 

5. Define ionization potential. 

 Áøμ¯øÓ ö\´P : A¯o¯õUP ªßÚÊzu®. 

6. What is mass effect? 

 {øÓ SøÓ£õk GßÓõÀ GßÚ? 

Sub. Code 
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7. What do you mean by N-type semiconductor? 

 N-Áø\ SøÓUPhzv GßÓõÀ GßÚ? 

8. What do you understand by feedback? 

 ¤ßÞmh® GßÓõÀ GßÚ? 

9. What are the basic logic gates? 

 Ai¨£øh uºUPU PuÄPÒ ¯õøÁ? 

10. Convert the 1012 into decimal number. 

 Cμshi©õÚ Ghs 1012 u\© GsnõP ©õØÖP. 

 Part B (5  3 = 15) 

Answer all questions, choosing either (a) or (b). 

11. (a) How will you use a potentiometer to calibrate a 
voltmeter? 

  ªßÚÊzu ©õÛø¯¨ £¯ß£kzv J¸ ÷ÁõÀm «mhøμ 

GÆÁõÖ AÍÄ v¸zu® ö\´Áõ´? 

Or 

 (b)  Derive an expression for the combined capacitance 
of 3 capacitors connected in series. 

  ‰ßÖ ªß÷uUQPÒ öuõh›øn¨¤À CønUP¨£k® 

÷£õx Auß öuõS£¯ß ªß÷uUSvÓÝUPõÚ 

\©ß£õmiøÚ Á¸Â. 

12. (a) Obtain an expression for coefficient of coupling 
between two coils. 

  Cμsk P®¤a _¸ÒPÐUQøh÷¯¯õÚ ¤øn¨¦ 

SnPzvØPõÚ \©ß£õmiøÚ Á¸Â. 

Or 

 (b)  Derive an expression for RMS value of an A.C. 

  J¸ ©õÖ vø\ ªß÷Úõmhzvß \μõ\›  C¸©i 

©v¨¤ØUPõÚ \©ß£õmiøÚ Á¸Â. 
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13. (a) Briefly describe Bohr’s atom model. 

  ÷£õº Aq©õv›°øÚ _¸UP©õP ÂÁ›UP. 

Or 

 (b)  List the uses of radioisotopes. 

  Pv›¯UP I÷\õ÷hõ¨¦PÎß £¯ßPøÍ Á›ø\°kP. 

14. (a) What is breakdown in PN junction? Describe 
avalanche and Zener breakdown. 

  PN \¢v •ÔÄ GßÓõÀ GßÚ? AÁ»õß] ©ØÖ® ãÚº 

•ÔÂøÚ ÂÍUSP. 

Or 

 (b)  Describe how a transistor functions as an amplifier. 

  J¸ iμõß]ìhº GÆÁõÖ ö£¸UQ¯õP ö\¯À£kQÓx 

Gß£øu ÂÁ›. 

15. (a) Convert the following decimal number to octal 
numbers. 

  (i) 76 

  (ii) 255 

  (iii) 372. 

  RÌUPõq® £zui©õÚ Gs&I Gmhi©õÚ GsnõP 

©õØÖP. 

  (i) 76 

  (ii) 255 

  (iii) 372. 

Or 

 (b)  Describe the NAND and NOR function. 

  NAND ©ØÖ® NOR ö\¯À£õmiøÚ ÂÁ›. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Apply Kircoff’s law to deduce the condition for balance of 
a Wheatstone’s bridge. 

 QºUPõ¨ Âv°øÚ¨ £¯ß£kzv J¸ Ãmì÷hõß £õ»® 

\©Ú® ö\´ÁuØPõÚ \©ß£õmiøÚ Á¸Â. 

17. Distinguish the Mean value, Peak value and RMS value 
of an AC and establish the relation between them. 

 \μõ\› ©v¨¦, Ea\ ©v¨¦ ©ØÖ® RMS ©v¨¤øÚ 

÷ÁÖ£kzxP. AÁØÔØUQøh÷¯¯õÚ öuõhº¤øÚ {ÖÄP. 

18. Explain the determination of critical potential by Frank-
Hertz experiment. 

 ¤μõ[U & öíºmì ÷\õuøÚ ‰»® ©õÖ{ø» ªßÚÊzu® 

Põq® •øÓ°øÚ ÂÍUPÄ®. 

19. With a neat diagram explain the working of Hartley 
oscillator. 

 íõºm¼ Aø»°¯ØÔ ö\¯À£k® ÂuzvøÚ £hzxhß 

ÂÍUSP. 

20. State and prove De Morgan’s theorem. 

 j©õºPß ÷uØÓzvøÚ TÔ {¹¤UPÄ®. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Second Semester 

Physics 

ELECTRICITY, MAGNETISM AND 
ELECTROMAGNETISM 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Section A  (10  2 = 20) 

Answer all questions. 

1. Define equipotential surface. 

 \© AÊzu £μ¨¦ – Áøμ¯Ö. 

2. What is tube of inductance? 

 ysk SÇõ´ GßÓõÀ GßÚ? 

3. Define Seeback effect. 

 ^ö£U ÂøÍÄ Áøμ¯Ö. 

4. How do you measure the electrical conductivity of an 
electrolyte? 

 ªß£S ö£õ¸Îß ªßPhzx vÓøÚ GÆÁõÖ Põs£õ´? 

5. Mention any two uses of hysteresis curve. 

 Põ¢u u¯UP ÁøÍ÷Põmiß Cμsk £¯ßPøÍ öPõk. 

Sub. Code 
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6. Define magnetic inductance. 

 Põ¢uz yshÀ Áøμ¯Ö. 

7. List out the failures of Langevin’s theory of dia 
magnetism.  

 »õg_Âß øh¯õ Põ¢u öPõÒøP°ß ÷uõÀÂPÒ ¯õøÁ? 

8. An inductance of a coil 500 mH and a resistance of  
5 ohms are connected in series with an emf of 10 volts. 
Find the final current. 

 500 mH AÍÄ öPõsh J¸ ªß {ø»©® ©ØÖ®  

5 K® AÍÄÒÍ ªßuøh öuõhº Cøn¨¤À EÒÍ _ØÔÀ  

10 ÷ÁõÀm ªßÛ¯US Âø\ ö\¯À£k® ö£õÊx EÖÁõS® 

CÖv ªß÷Úõmhzøu PnUQkP. 

9. What are the physical significances of electromagnetic 
waves?  

 ªßPõ¢u Aø»°ß ö£ÍwP¨ £s¦PÒ ¯õøÁ? 

10. What are Maxwell’s equations? 

 ÷©UìöÁÀ \©ß£õkPÒ ¯õøÁ? 

 Section B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Mention your understanding of lines of force. 

  Âø\U ÷PõkPÒ £ØÔ }º AÔÁx ¯õx? 

Or 
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 (b) State Gauss Law. Obtain the expression of an 

electric field due to uniformly charged sphere, when 
the point p lies inside the sphere. 

  Põì Âvø¯ TÖ. P GßÓ ¦ÒÎ ÷PõÍzvØS EÒ÷Í 

C¸US® ÷£õx, \© AÍÂÀ ªßÞmh¨£mh 

÷PõÍzvß ªß¦»a ö\ÔøÁ PnUQkP. 

12. (a) State and explain Thomson’s effect. 

  uõ®\ß ÂøÍøÁU TÔ ÂÍUSP. 

Or 

 (b) Deduce and describe the Gibb’s Helmholtz equation 
for the emf of reversible cell.  

  ÷|º©õÓõÚ ªßP»zvß ªßÛ¯US Âø\ Põq® 

Q¨ì&öíÀ÷©õmì \©ß£õmøh u¸Âzx ÂÁ›. 

13. (a) Write down the properties of ferro magnetic 
materials. 

  Lö£÷μõ Põ¢u¨ö£õ¸ÒPÎß £s¦PøÍ GÊxP. 

Or 

 (b) Explain the theory behind the loss of energy due to 
hysteresis and mention its uses.  

  Põ¢u u¯UPzvÚõÀ HØ£k® BØÓÀ CÇ¨¦UPõÚ 

öPõÒøPø¯ ÂÍUS. Auß £¯ßPøÍU TÖ. 

14. (a) Determine the self inductance of a coil by Rayleigh’s 
method. 

  J¸ Á›a _¸Îß, uß ªß yshÀ Põs£øu μõ÷»ì 

•øÓ°À ÂÍUS. 

Or 
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 (b) What is eddy current? Explain any four applications 

of it. 

  _È ªß÷Úõmh® GßÓõÀ GßÚ? H÷uÝ© |õßS 

£¯ßPøÍ ÂÍUS. 

15. (a) Explain the boundary conditions of first and second 

Maxwell’s equation.  

  ÷©UìöÁ¼ß •uÀ ©ØÖ® Cμshõ® \©ß£õkPÎß 

GÀø» {£¢uøÚPøÍU TÖ. 

Or 

 (b) Deduce the expression of plane one dimensional 

electromagnetic wave equation. 

  J¸ £›©õn ªßPõ¢u Aø»UPõÚ \©ß£õmøhz 

u¸Â.  

 Section C  (3  10 = 30) 

Answer any three questions. 

16. (a) Calculate the increase in radius of electrified soap 

bubble. 

 (b) State and deduce Poisson’s and Laplace equations. 

 (A) ªßÞmh® ö£ØÓ ÷\õ¨¦ SªÈ°ß Bμ® 

AvP›zuø» PnUQkP. 

 (B) £õ´\õß ©ØÖ® ÷»¨»õì \©ß£õkPøÍ TÔ u¸Â.  
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17. (a) Write down any two uses of thermo-electric 

diagram. 

 (b) Describe the determination of specific conductivity 

of an electrolyte by Kohlrausch bridge. 

 (A) öÁ¨£ ªßÛ¯À £hzvß Cμsk £¯ßPÒ ¯õøÁ? 

 (B) J¸ ªß£S ö£õ¸Îß ªßPhzx vÓß Põquø» 

÷PõÀμõì £õ»a _ØøÓU öPõsk ÂÁ›. 

18. (a) Define magnetic susceptibility and permeability. 

Obtain the relation between them.  

 (b) Deduce the expression of Langiven’s theory of para 
magnetism to find the magnetization. 

 (A) Põ¢u HØ¦zvÓß ©ØÖ® Põ¢u Em¦S vÓß 

BQ¯ÁØøÓ Áøμ¯Ö. 

 (B) £õμõ Põ¢u ö£õ¸Îß Põ¢u©õUSuø» »õg_Âß 

öPõÒøPPõÚ \©ß£õk öPõsk u¸Â. 

19. (a) State Faraday’s laws of electromagnetic inductance. 

 (b) Obtain the expression of the growth of a charging 
capacitor through inductor and resistor. 

 (A) ªßPõ¢u ysku¾UPõÚ £õμ÷h ÂvPøÍ öPõk. 

 (B) ªß{ø»©® ©ØÖ® ªßuøh ÁÈ¯õP ªß÷uUQ°À 

ªßÞmh® ÁÍºÁuØPõÚ ÷PõøÁø¯ öPõnºP. 

20. (a) Define Poynting theorem and deduce the expression 

of energy of electromagnetic wave using this 

phenomenon. 

 (b) Obtain the equation of displacement current. 
Mention its significance. 
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 (A) £õ´i[U ÷uØÓzøuU TÔ ªßPõ¢u Aø»°ß 

BØÓ¾UPõÚ ÷PõøÁø¯ ö£ÖP. 

 (B) Ch¨ö£¯ºa] ªß÷ÚõmhzvØPõÚ ÷PõøÁø¯ 

öPõnºP. Auß £s¦PøÍU TÖ. 

 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Fifth Semester 

Physics 

Elective — COMMUNICATION ELECTRONICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Compare the Double Side Band Suppressed Carrier 
(DSBSC) modulation with Single Side Band Suppressed 
Modulation (SSBS). 

 DSBSC £s÷£ØÓzøu SSBS £s÷£ØÓzxhß J¨¤kP. 

2. Mention the disadvantages of Pulse Width Modulation 
(PWM). 

 PWM £s÷£ØÓzvß wø©PÒ ¯õøÁ? 

3. Give the principle of demodulation. 

 £s¤ÓUPzvß uzxÁ® ¯õx? 

4. Draw the block diagram of Radio detector. 

 ÷μi÷¯õ EnºÂ°ß Pmh¨£h® ÁøμP. 

Sub. Code 
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5. When does the minimum shift keying occur? 

 «a]Ö ö£¯ºÄ CønzuÀ G¨ö£õÊx {PÊ®? 

6. Differentiate FSK from PSK. 

 PSK °¼¸¢x FSK ÷ÁÖ£kzxP. 

7. What is a Modem? Mention the functions of it. 

 ÷©õh® Gß£x GßÚ? CuÝøh¯ ö\¯À£õkPøÍ 

SÔ¨¤kP. 

8. What are the services provided by ISDN? 

 ISDN& AÎUPUTi¯ ÷\øÁPÒ ¯õøÁ? 

9. What is total internal reflection? 

 •Ê AP ¤μv£¼¨¦ GßÓõÀ GßÚ?  

10. Explain the differences between a step-index fiber and a 
graded index fiber. 

 J¸£i SÔ±k JÎ°øÇ ©ØÖ® uμU SÔ±k JÎ°øÇUS® 

EÒÍ ÷ÁÖ£õmøh ÂÍUSP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Derive the relation between the output power of an 
AM Transmitter and the depth of modulation. 

  J¸ AM £μ¨¤°ß öÁÎ±k vÓÝUS® ©ØÖ® 

£s÷£ØÓzvß BÇzvØS® EÒÍ öuõhºø£ Á¸ÄP. 

Or 
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 (b) Obtain an expression for average power in 

sinusoidal FM. 

  ø\ß Aø©¨¤¾ÒÍ FM Cß \μõ\› vÓÝUPõÚ 

÷PõøÁø¯¨ ö£ÖP. 

12. (a) Give a short account on “Noise in FM and PM”. 

  FM ©ØÖ® PM&À Cøμa\À £ØÔ J¸ ]Ö SÔ¨¦ ÁøμP. 

Or 

 (b) Discuss in detail the principle and function of USB 
demodulator. 

  USB £s¤ÓUQ°ß uzxÁ® ©ØÖ® ö\¯À£õmiøÚ 

Â›ÁõP ÂÁ›. 

13. (a) Explain Frequency Shift Keying (FSK). How is FSK 
realized? Explain with waveforms. 

  AvºöÁs ö£¯ºÄ CønzuÀ £ØÔ ÂÍUSP. FSK 

G[VÚ® AÔ¯¨£kQßÓx? Aø»¨ £hzxhß ÂÁ›. 

Or 

 (b) What are the advantages and disadvantages of 
Digital Communication system? 

  Gso°¯À öuõhº¦ Aø©¨¤ß |ßø©PÒ ©ØÖ® 

wø©PÒ ¯õøÁ? 

14. (a) Describe the salient features of frequency division 
multiplexing. 

  AvºöÁs £» ©h[S ¤›zu¼ß ]Ó¨£õÚ 

A®\[PøÍ ÂÁ›. 

Or 
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 (b) What is LAN? Describe the most common LAN 

topologies. 

  LAN Gß£x GßÚ? ªPÄ® ö£õxÁõÚ LAN 

£μ¨£¯ÀPøÍ ÂÁ›. 

15. (a) Give some applications of optical fibre 

Communication system. 

  JÎ°¯À JÎ°øÇ öuõhº¦ Aø©¨¤ß J¸ ]» 

£¯ßPøÍU TÖP. 

Or 

 (b) Explain the structure of a step index fibre with 

refractive index profile. 

  JÎÂ»PÀ Gs ]Ó¨¦U SÔ¨ø£U öPõsk J¸ £i 

SÔ±k JÎ°øÇ°ß Aø©¨ø£ ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Explain the principle, generation and effect of noise 

of PPM with suitable diagram. (6) 

 (b) Give the block diagram of an AM transmitter. (4) 

 (A) PPM £s÷£ØÓzvß uzxÁ®, ¤Ó¨£õUP® ©ØÖ® 

Pøμa\¼ß ÂøÍÄ BQ¯ÁØøÓ £ØÔ uS¢u £hzxhß 

ÂÍUSP. 

 (B) AM £μ¨¤°ß Pmh¨£h® ÁøμP. 
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17. (a) Draw the block diagram of super heterodyne 

receiver and explain the function of various units in 
it.     (6) 

 (b) Write a short note on “demodulation of PM”. (4) 

 (A) P»UQ ¤›US® HØ¤°ß Pmh¨£h® Áøμ¢x ÷©¾® 

JÆöÁõ¸ ¤›Âß ö\¯ÀPøÍ ÂÍUSP. 

 (B) PM&ß £s¤ÓUPzvøÚ £ØÔ J¸ ]Ö SÔ¨¦ ÁøμP. 

18. (a) Describe the functional blocks in a Digital 
Communication system.  (6) 

 (b) Distinguish between Digital carrier systems and 
carrier recovery circuits. (4) 

 (A) Gso°¯À öuõhº¦ Aø©¨¤ß ö\¯ÀPÐUPõÚ 

Pmh¨ £hzøu Áøμ¢x ÂÁ›. 

 (B) Gso¯À Fºv Aø©¨¦PÒ ©ØÖ® FºvPÒ «m] 

_ØÖPÒ BQ¯ÁØÖUPõÚ ÷ÁÖ£õmiøÚz u¸P. 

19. (a) Draw the block diagram of Satellite Communication 
system and explain the basic components of 
Satellite Communication. (6) 

 (b) Write a short note on “Geostationary orbit”. (4) 

 (A) öuõø»z öuõhº¦ Aø©¨¤ß Pmh¨£h® ÁøμP 

÷©¾® AuÛß Ai¨£øh £õP[PøÍ ÂÁ›UPÄ® 

 (B) ¦Â {ø»¯õÚ _ØÖ¨ £õøu £ØÔ J¸ ]Ö SÔ¨¦ 

ÁøμP. 

20. (a) Write an essay on the losses and dispersion occur in 
fibres during Communication of signals. (6) 

 (b) Discuss the basic components of fibre optic 
Communication system.  (4) 
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 (A) J¸ JÎ°øÇ ÁÈ¯õP ø\øPPøÍ AÝ¨¦® ö£õÊx 

HØ£k® CÇ¨¦PÒ ©ØÖ® {Ó¨¤›øPPÒ £ØÔ J¸ 

Pmkøμ GÊxP. 

 (B) JÎ°øÇ öuõhº¦ Aø©¨¤ß Ai¨£øh £õP[PøÍ 

ÂÁ›UP. 

 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

Sixth Semester 

Physics 

Elective — SOLID STATE PHYSICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Explain the formation of hydrogen bond. 

 øímiμáß ¤øn¨¦ Aø©¨ø£ ÂÍUSP. 

2. Define cohesive energy and determine its value for 
crystals of inert gases. 

 Jmk \Uvø¯ Áøμ¯Ö, ÷©¾® CuÛß ©v¨¦ ©¢u Áõ² 

£iPzøuU PõsP. 

3. Define coherence length and write down the expression of 
it. 

 K›¯À }Ízøu Áøμ¯Ö, ÷©¾® AuØPõÚ ÷PõøÁø¯ 

GÊxP. 

4. What is a cooper pair? 

 Põ¨£º Cμmøh Gß£x GßÚ? 
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5. State Weidmann-Franz's law. 

 J°i÷©ß–¤μõßì Âvø¯ TÖP. 

6. Explain polarization catastrophe. 

 •øÚÁõUP AÈøÁ ÂÍUSP. 

7. State any four properties of semiconductor. 

 SøÓ Phzv°ß H÷uÝ® |õßS £s¦PøÍ TÖP. 

8. What is Hall effect? 

 íõÀ ÂøÍÄ Gß£x GßÚ? 

9. Give the principle of solar cell. 

 JÎ ªßP»zvß uzxÁzøuU TÖP. 

10. What is Thermistor? 

 öÁ¨£z uøh¯® Gß£x GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain the metallic bonded crystals and give 
examples. 

  E÷»õP ¤øn¨¦ £iP[PøÍ ÂÍUSP. ÷©¾® 

AuØS›¯ Euõμn[PøÍ TÖP. 

Or 

 (b) Explain the difference between ionic and covalent 
crystals. 

  A¯Û ©ØÖ® \P ¤øn¨¦ £iP[PÐUPõÚ 

÷ÁÖ£õmiøÚ ÂÍUSP.  
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12. (a) Give qualitative ideas of BCS theory of super 

conductivity.  

  «UPhzv°ß £s¦ \õº¢u BCS öPõÒøPø¯ TÖP. 

Or 

 (b) Discuss the important applications of high 
temperature superconductors. 

  E¯º öÁ¨£{ø» «UPhzv°ß ªP •UQ¯©õÚ 

£¯ßPøÍU TÖP. 

13. (a) Explain electronic polarizability and give its 
classical theory. 

  ªßÚq •øÚÁõUPzøu ÂÁ›. ÷©¾® CuÝøh¯ 

£søh¯ öPõÒøPPøÍ TÖP. 

Or 

 (b) Find the total polarizability of 2CO  if its 

susceptibility is 310985.0  . Density of 2CO is  
1.977 kg/m3. 

  2CO  Âß Põ¢u HØ¦z vÓß 
310985.0   BS® ©ØÖ® 

Auß Ahºzv  1.977 Q÷»õQμõ®/«
3
 GßÓ AÍÂÀ 

2CO  Âß ö©õzu •øÚÁõUPzøuU PõsP. 

14. (a) What are the different types of semiconductors? 
Explain. 

  SøÓ PhzvPÎß £À÷ÁÖ ÁøPPÒ ¯õøÁ? ÂÍUSP. 

Or 

 (b) Obtain an expression for the conductivity intrinsic 
semiconductors. 

  EÒÍõº¢u SøÓ PhzvPÎß Phzx® vÓÝUPõÚ 

÷PõøÁø¯¨ ö£ÖP. 
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15. (a) Discuss the principle and working of photo 

conductive cells. 

  JÎ \õº ªßP»zvß uzxÁ® ©ØÖ® ÷Áø» ö\´²® 

ÂuzvøÚU ÂÁ›. 

Or 

 (b) Write a brief note on ‘‘Luminescence in 
semiconductors’’. 

  SøÓPhzvPÎÀ JÎºÄ £ØÔ Â›ÁõÚ SÔ¨¦ ÁøμP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Obtain an expression for the total cohesive energy of 
an ionic crystals interms of modeling constant and 
other parameter.    (6) 

 (b) Write a short note on ‘‘The Born-Haber cycle’’.  (4) 

 (A) ÷©k»[ ©õÔ¼ ©ØÖ® £» ÁÈ¯»øP öPõsk J¸ 

A¯Û Cøn¨¦ £iPzvß Jmk \UvUPõÚ ÷PõøÁø¯ 

ö£ÖP. 

 (B) £õß–÷í£º _ÇØ]ø¯¨ £ØÔ J¸ ]Ö SÔ¨¦ ÁøμP. 

17. (a) Discuss the positions of bands and Fermi level in an 
insulators, conductors and semiconductors on the 
basis of band theory.   (6) 

 (b) Describe the following properties in a 

superconductor. 

  (i) Heat capacity 

  (ii) Isotope effect.   (4) 
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 (A) BØÓÀ £møh öPõÒøP°øÚU öPõsk, J¸ 

ªßPhzuõ¨ ö£õ¸Ò, ªß Phzx® ö£õ¸Ò ©ØÖ® 

SøÓ PhzvPÎß £møh°ß {ø» ©ØÖ® ö£ºª 

©mhzøu ÂÁõv. 

 (B) J¸ «UPhzv°ß RÌPsh £s¦PøÍ ÂÁ›. 

  (i) öÁ¨£U öPõÒÍÍÄ ©ØÖ® 

  (ii) K›hª ÂøÍÄ. 

18. (a) Derive an expression for the local electric field 
acting at an atom.    (6) 

 (b) Explain the terms depolarization field and Lorentz 
field.     (4) 

 (A) J¸ AqÂß ÷©À ö\¯À£k® EÒÍõº¢u 

ªß¦»zvØPõÚ ÷PõøÁø¯¨ ö£ÖP. 

 (B) ªß •øÚÄ ©õØÓ® ©ØÖ® »õμõßì ¦»® 

BQ¯ÁØøÓ ÂÍUSP. 

19. (a) Discuss the effects of electric field on N-type and  
P-type semiconductors.  (4) 

 (b) Describe the experimental determination of Hall 
voltage, carrier concentration and mobility of 
semiconductor.    (6)  

 (A) N-ß ÁøP ©ØÖ® P–ÁøP SøÓ PhzvPÎÀ 

ªß¦»zvß ÂøÍÄPøÍ ÂÁõv. 

 (B) J¸ SøÓ Phzv°ß,  íõÀ ªßÚÊzu® Fºzv ö\ÔÄ 

©ØÖ® ö£¯ºa] BQ¯ÁØøÓ ö\¯À •øÓ ‰»® 

Psk¤izuø» ÂÁ›. 
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20. (a) What is photo conductivity? How does it arise? 

Mention few applications of it.  (6) 

 (b) Write a short notes on ‘‘photo diode and Avalanche 
photo  diode’’.    (4) 

 (A) JÎ \õº ªßPhzuÀ Gß£x GßÚ? Cx GÆÁõÖ 

EshõQßÓx? CuÝøh¯ J¸ ]» £¯ßPøÍ 

SÔ¨¤kP. 

 (B) JÎ C¸ •øÚ¯® ©ØÖ® \›Ä JÎUS C¸ •øÚ©® 

£ØÔ ]Ö SÔ¨¦ ÁøμP. 

–––––––––– 
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B.Sc. DEGREE EXAMINATION, APRIL 2019 

First Semester 

Physics 

PROPERTIES OF MATTER AND ACOUSTICS 

(CBCS – 2011 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Define ‘deforming force’ and ‘elastic property’. 

 "E¸USø»ÂUS® Âø\' ©ØÖ® "«m]°¯À £s¦' Áøμ¯Ö. 

2. Define ‘Poisson's ratio’ limit value. 

 £õ´éõß uøPÄ Áμ®¦ ©v¨¦ Áøμ¯Ö. 

3. What is internal bending moment? 

 EÒÏk ÁøÍÄ v¸¨¦zvÓß  GßÓõÀ GßÚ? 

4. What is the reason for using I-from girders? 

 I-ÁiÁ® Ezvμ[PÒ £¯ß£õmiß Põμnzøu ÂÁ›. 

5. Distinguish between stream linked motion and turbulent 
motion. 

 Á›a^º Kmh® ©ØÖ® P»UP Kmh® ÷ÁÖ£kzxP. 

Sub. Code 
1BPH1C1 
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6. What is angle of contact? 

 ÷\º÷Põn®  GßÓõÀ GßÚ? 

7. Distinguish between ‘Free vibrations’ and ‘Damped 
vibrtaions’. 

 "ußÛaø\ AvºÄPÒ' ©ØÖ® uøhÄÖ AvºÄPÒ 

÷ÁÖ£kzxP. 

8. Define ‘Intensity’ and ‘Loudness’ of sound. 

 "J¼aö\ÔÄ' ©ØÖ®  "ªøP J¼' Áøμ¯Ö. 

9. Define absorption coefficient. 

 "EmPÁº Gs' – Áøμ¯Ö. 

10. What is reverberation? 

 Gvº •kUP®  GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Calculate the work done in longitudinal strain. 

  }m]zv›ÂÀ ö\´¯¨£mh ÷Áø»ø¯ PnUQkP. 

Or 

 (b) Find an expression for the twisting couple on a 
cylinder. 

  Kº E¸øÍ°ß •ÖUS Cμmøhø¯ Põq® 

÷PõøÁø¯z u¸Â. 

12. (a) Derive an expression for the time period and 
young's modulus of a cantilever by oscillations. 

  Kº ÁøÍ\mhzvß Aø»ÄPÒ ‰»® Aø»Ä ÷|μ® 

©ØÖ® ¯[ SnP® PnURmk ÷PõøÁø¯z u¸Â. 

Or 
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 (b) Find an expression for depression of a rod by non-

uniform bending. 

  Kº usiß ^μØÓ ÁøÍÄ ‰»® Auß CÓUP® Põq® 

÷PõøÁø¯ PõsP. 

13. (a) Find an expression for  the excess of pressure inside 
a synclastic surface. 

  APø©¯¨ £μ¨¤ÝÒ EÒÍ AÊzu ªSv¨£õk 

÷PõøÁø¯ PõsP. 

Or 

 (b) Derive Poiseuille's formula for the volume of a 
liquid flowing through a capillary tube per second. 

  Kº ~s¦øÇUSÇõ´ ‰»® J¸ ö|õi°À £õ²® 

vμÁzvß £¸©øÚU Põq® £õ´a`À Áõ´¨£õmiøÚ 

u¸Â. 

14. (a) Explain the theory of forced vibrations. Write a note 
on resonance and sharpness of resonance. 

  vo¨¦ AvºÄPÎß Eøμø¯ ÂÍUSP. JzuvºÄ 

©ØÖ® JzuvºÂß Tºø©ø¯¨ £ØÔ SÔ¨¦ GÊxP. 

Or 

 (b) Explain the method of finding the frequency of a 
tuning fork using a sonometer. 

  Kº _μ©õÛ ‰»® Cø\UP»øÁ°ß AvºÄ Gsøn 

Põq® •øÓø¯ ÂÍUSP. 

15. (a) Explain the production of ultrasonic waves using 
magnetostriction method. 

  ö\Â²nμõ J¼PÒ ÷uõØÖÂUS® •øÓø¯ Põ¢u 

£›©õn ©õØÓ® Aø»°¯ØÔ ‰»® ÂÍUSP. 

Or 
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 (b) Derive an expression for Sabine's formula for 

reverberation. 

  Gvº •ÊUPzvØPõÚ \ø£ß \©ß£õmiß ÷PõøÁø¯ 

u¸Â. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Define three elastic moduli and obtain a relation 
between the elastic consultants.   (6) 

 (b) Calculate the work done to elongate a string to 
extend 0.2 mm  with length 2 m and radius 0.2 mm. 

(Young modulus  = 101020  N/m2).  (4) 

 (A) ‰ßÖ SnP[PøÍ Áøμ¯Özx AuÛøh÷¯ EÒÍ 

öuõhº¤øÚ Á¸Â. 

 (B) }Í® 2 «, Bμ® 0.2 mm  Eøh¯ P®¤ø¯ 0.2 mm 

}m]¯øh¯ ö\´ÁuØS ö\´¯¨£h÷Ási¯ 

÷Áø»ø¯ PnUQkP. (¯[SnP®  =
101020 N/m2). 

17. (a) Find an expression for bending moment.  (6) 

 (b) 0.3 kg mass of a string with radius 0.4 mm is 

twisted by 1 radian with a couple of 710150   N-m 
and extended by 1 mm.  Calculate the Poison's ratio 
of string.     (4) 

 (A) ÁøÍÄ v¸¨¦z vÓÝUPõÚ ÷PõøÁø¯ PõsP. 

 (B) 0.4 mm Bμ® Eøh¯ P®¤ 0.3 kg  Gøh°À 

ö\¯À£k® ÷£õx HØ£k® }m] 1 mm. Cuß •øÚ°À 

710150   N/m  Cμmøh Âø\ ö\¯À£k® ÷£õx 

HØ£k® •ÖUS ÷Põn® 1 radian  GÛÀ P®¤°ß 

£õ´\õß uPÂøÚ PnUQkP. 
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18. (a) Explain the determination of surface  tension of a 

liquid by Jagar's method.  (6) 

 (b) Calculate the mass of liquid flowing out of a 
capillary tube in 10 minutes of length 20 cm and  
0.2 cm diameter. Constant pressure head of liquid is 
20 cm and coefficient of viscosity is  

4109   N sec/m2.    (4) 

 (A) ÷áPº •øÓ¨£i £μ¨¦ CÊÂø\ Põq® •øÓø¯ 

ÂÍUSP. 

 (B) 0.2 cm  Âmh•® 20 cm  }Í•® Eøh¯ ~s 

¦øÇUSÇõ´ ÁÈ¯õP 10 {ªhzvÀ öÁÎ÷¯ Á¸® 

}›ß {øÓ PnUQkP. }›ß ©õÓõ AÊzu •Pk 20 cm  
©ØÖ® }›ß £õQ¯À Gs 

4109   N sec/m2. 

19. (a) Derive expression for : 

  (i) displacement  

  (ii) velocity and 

  (iii) acceleration for a particle executing simple 
harmonic motion.   (6) 

 (b) A particle by mass 3106  kg is attached to the tip 
of  tuning fork of frequency 480  Hz. Find the 
maximum kinetic energy of the particle when the 
amplitude of vibration is 0.4 m.  (4) 

 (A) Kº xPÒ uÛa^›ø\ C¯UPzvß ÷£õx Auß 

  (i) Ch©õØÓ® 

  (ii) vø\÷ÁP® 

  (iii) •kUP® ÷PõøÁPøÍ u¸Â. 

 (B) Kº Cø\U P»øÁ°ß ~Û°À 
3106   kg Gøh²øh¯ 

xPÒ Av¸® ÷£õx  Auß ö£¸©® C¯UP BØÓÀ 

GÆÁÍÄ Gß£øuU PõsP. PÚÁ°ß AvºÄ Gs  

480 Hz xPÒPÎß AvºÄ Ãa_ 0.04 m. 
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20. (a) State the various applications of ultrasonic waves.   

      (6) 

 (b) Explain the factors affecting the acoustics of 
buildings.    (4) 

 (A) ö\Â²nμõ J¼PÎß £¯ßPøÍ TÖP. 

 (B) Pø»¯μ[P® HØ£k® J¼ SøÓ£õkPøÍ HØ£kzx® 

PõμoPøÍ ÂÍUSP. 

–––––––––– 


