
  

S–0100   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025. 

First Semester 

Physics 

PROPERTIES OF MATTER AND ACOUSTICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. State Hooke’s law. 

 íüUQß \mhzøu SÔ¨¤kP. 

2. What is a stress-strain diagram? 

 EøÇ¨¦ }mi¨¦ Áøμ£h® GßÓõÀ GßÚ? 

3. What is bending moment? 

 ö|QÌÄ u¸n® GßÓõÀ GßÚ? 

4. What is depression in a beam? 

 ¥ªÀ EÒÍ ÁøÍÄ GßÓõÀ GßÚ? 

5. Define surface tension. 

÷©Ø£μ¨¦ CÊ¨¦ GßÓõÀ GßÚ? 

6. What is capillarity? 

 ~sxøÍ ÂøÍÄ GßÓõÀ GßÚ? 
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7. Define Simple Harmonic Motion (SHM). 

 GÎ¯ íõº÷©õÛU C¯UP® (SHM) GßÓõÀ GßÚ? 

8. Define Lissajous figures. 

 ¼\õáü E¸Á[PÒ GßÓõÀ GßÚ? 

9. What is reverberation? 

 J¼÷\º¨¦ GßÓõÀ GßÚ? 

10. State Sabine’s formula. 

 \¤Ûß \©ß£õmøh SÔ¨¤kP. 

 Part B (5 × 5 = 25) 

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

11. (a) Explain the relation between different elastic 
constants. 

   £À÷ÁÖ ö|QÌÄ ©õÔ¼PÐUS Cøh÷¯¯õÚ 
öuõhºø£ ÂÍUSP. 

Or 

 (b) Explain the working of a torsional pendulum and its 
use in determining rigidity modulus. 

   _ÇØ] T®¤°ß ö\¯À •øÓø¯ ÂÍUSP ©ØÖ® 
EÖv ©õÔ¼ Psk¤iUP Cuß £¯ß£õmøh TÖP. 

12. (a) Explain the experimental method to determine 
Young’s modulus using Koenig’s method. 

   ÷PõÛQß •øÓø¯ £¯ß£kzv ¯[ ©õÔ¼ø¯ 
Psk¤iUP £›÷\õuøÚ •øÓø¯ ÂÍUSP. 

Or 

 (b) Describe an experiment to determine the Young’s 
modulus of a material using the elevation method.  

   E¯ºÄ •øÓø¯ £¯ß£kzv ö£õ¸Îß ¯[ 
©õÔ¼ø¯ Psk¤iUS® £›÷\õuøÚø¯ ÂÍUSP. 
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13. (a) Derive the expression for excess pressure inside a 
liquid drop. 

   vμÁU xÎUSÒ EÒÍ TkuÀ AÊzuzvØPõÚ 
\©ß£õmøh {ÖÄP. 

Or 

 (b) Explain the Jaegar’s method to determine surface 
tension. 

   ÷©Ø£μ¨¦ CÊÂø\ø¯ Psk¤iUP ÷áPº •øÓø¯ 
ÂÍUSP. 

14. (a) Explain the working principle of a sonometer. 

   ÷\õ÷Úõ«mh›ß ö\¯À£õmk ÷Põm£õmøh ÂÍUSP. 

Or 

 (b) Describe how the frequency of AC supply is 
determined using Melde’s string apparatus. 

   ö©À÷h P°Ö P¸Âø¯¨ £¯ß£kzv AC 
Aø»Á›ø\ø¯ G¨£i Psk¤iUP •i²® 
Gß£øuU TÖP. 

15. (a) Explain the factors affecting the acoustics of 
buildings. 

   Pmhh J¼ C¯¾US £õvUS® PõμoPøÍ ÂÍUSP. 

Or 

 (b) Describe the production of ultrasonic waves using 
the Piezoelectric method. 

   ¥÷\õG»Um›U •øÓø¯ £¯ß£kzv AvºöÁsPÒ  
E¸ÁõUP¨£kÁx G¨£i? 

 Part C  (3 × 10 = 30) 

Answer any three of the following. 

16. Derive the relation between elastic constants and explain 
their physical significance. 

 ö|QÌvÓß {ø»¯õÚ ©õÔ¼PÐUSÒ EÒÍ \©ß£õmøh 
{ÖÄP Auß £¯ßPøÍ ÂÍUPÄ®. 



S–0100 

  

  4

17. Discuss the oscillations of a cantilever and derive the 
time period expression. 

 J¸ •øÚ°À ö£õ¸zu¨£mh ¥ªß AvºÄPøÍ 
ÂÁ›UPÄ® Auß Põ» CøhöÁÎUPõÚ \©ß£õmøh 
{ÖÄP. 

18. Derive Poiseuille’s formula for the flow of liquid through a 
capillary tube. 

~sxøÍ SÇõ°À vμÁ KmhzvØPõÚ ¦Áõ_°À÷» 
\©ß£õmøh {ÖÄP. 

19. Explain damped, forced, and free oscillations with 
suitable examples. 

uo¢u Pmhõ¯ ©ØÖ® _u¢vμ Aø»ÄPøÍ 
GkzxUPõmkPÐhß ÂÍUSP. 

20. Derive an expression for the reverberation time using 
Sabine’s formula.  

\¤Ûß \©ß£õmøh £¯ß£kzv J¼÷\º¨¦ ÷|μzvØPõÚ 
\©ß£õmøh {ÖÄP. 

 

 

 
———————— 



  

S–0101   

U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Physics 

Allied – PHYSICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define simple harmonic motion. 

 GÎ¯ íõº÷©õÛU C¯UPzøu Áøμ¯ÖUPÄ®. 

2. What are ultrasonic waves? 

 Av AvºÄ Aø»PÒ Gß£øÁ GßÚ? 

3. Define stress and strain. 

 uøPÄ ©ØÖ® v›¦ Gß£ÁØøÓ Áøμ¯Ö. 

4. Distinguish between streamlined and turbulent flow. 

 ö|Ô¨£kzu¨£mh Kmh® ©ØÖ® öPõ¢uÎ¨£õÚ Kmhzøu 
÷ÁÖ£kzxP. 

5. What is Joule-kelvin effect? 

 áüÀ&öPÀÂß ÂøÍÄ GßÓõÀ GßÚ? 

6. Define Temperature of inversion. 

 ©õØÖ•ÒÍ öÁ¨£{ø» GßÓõÀ GßÚ? 

7. What is the principle of a potentiometer? 

 ö£õmöhß÷hõ«mh›ß öPõÒøP GßÚ? 
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8. What is peak value of alternating current? 

 ©õÖ® ªß÷Úõmhzvß Ea\ ©v¨¦ GßÓõÀ GßÚ? 

9. Give the truth-table of NAND gate. 

 NAND Áõ°¼ß Esø© AmhÁønø¯ GÊxP. 

10. What is an integrated circuit? 

 J¸[Qøn¢u _ØÖ GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) What are Lissajous figures? Describe how they are 
produced. 

  ¼\õáü E¸Á[PÒ GßÓõÀ GßÚ? AøÁ GÆÁõÖ 
E¸ÁõUP¨£kQßÓÚ Gß£øu ÂÍUSP. 

Or 

 (b) Explain the production of ultrasonic waves using 
Piezoelectric method. 

  ø£±÷\õG»Um›U •øÓø¯ £¯ß£kzv Av AvºÄ 
Aø»PøÍ E¸ÁõUS® ö\´•øÓø¯ ÂÍUSP. 

12. (a) Find the formula for work done in stretching a wire. 
Hence deduce an expression for the energy per unit 
volume of the wire. 

  P®¤ø¯ }miUP ö\´¯¨£k® ÷Áø»°ß 
\©ß£õmøh PhzxP. Cuß Ai¨£øh°À, JÆöÁõ¸ 
AÍÂ»õÚ öuõSv°ß BØÓ¾UPõÚ \©ß£õmøh 
PhzxP.  

Or 

 (b) Define surface tension. Describe the molecular 
theory of surface tension. 

  £μ¨¦ CÊÂø\ GßÓõÀ GßÚ? £μ¨¦ CÊÂø\ 
£ØÔ¯ ‰»UTÖ ÷Põm£õmøh ÂÍUSP. 
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13. (a) State and explain the laws of thermodynamics. 

  öÁ¨£ C¯UPÂ¯À ÂvPøÍ SÔ¨¤kP ©ØÖ® 
ÂÍUSP. 

Or 

 (b) Define and explain ‘Entropy’. 

  ‘Gßm÷μõ¨¤’ GßÓõÀ GßÚ? ÂÍUSP. 

14. (a) State Biot-Savart law. Calculate magnetic induction 
due to current in a circular coil of wire at a point on 
its axis. 

  £÷¯õm&\Áõºm Âvø¯ SÔ¨¤kP. _ØÖ P®¤°À 
ªß÷ÚõmhzuõÀ E¸ÁõS® Põ¢u ysku¾UPõÚ 
\©ß£õmøh PhzxP. 

Or 

 (b) What is a switch? Explain various types of switches. 

  _Âma GßÓõÀ GßÚ? _Âm_PÎß ÁøPPøÍ 
ÂÍUSP. 

15.  (a) Explain how NAND gate can be used as OR, NOT 
and AND gates. Why is NAND gate called universal 
building block? 

  NAND Áõ°ø» £¯ß£kzv OR, NOT, AND 
Áõ°ÀPøÍ E¸ÁõUS® •øÓø¯ ÂÍUSP. Hß 
NAND Áõ°À J¸ ö£õx Pmk©õÚ öuõSv GÚ 
AøÇUP¨£kQÓx Gß£øu²® ÂÍUSP. 

Or 

 (b) (i) Prove that (A+B) (A+C) = A + BC. 

  (ii) Reduce AB + ABC + CBABA +  using laws of 
Boolean algebra. 

  (i) (A+B) (A+C) = A + BC Gß£øu {¹¤UPÄ®. 

  (ii) AB + ABC + CBABA +  GßÓ ö\¯À£õmøh 
§¼¯ß Pou ÂvPøÍ £¯ß£kzv 
GÎø©¨£kzxP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Discuss, with necessary theory, the composition of two 
simple harmonic motions of equal time periods at right 
angles to each other. Discuss their special cases. 

 ÷uøÁ¯õÚ ÷Põm£õmkhß, \©©õÚ Põ» AÍÄÒÍ 
Cμsk GÎ¯ Jzvø\Ä C¯UP[PÎß P»øÁø¯ 
J¸Á¸UöPõ¸Áº ö\[÷Põn[PÎÀ ÂÁõvUPÄ®. 
AÁºPÎß ]Ó¨¦ ÁÇUSPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

17. Explain the theory of non-uniform bending and the 
method of finding the young’s modulus by non-uniform 
bending. 

 ^μØÓ ÁøÍÂß ÷Põm£õmøh²®, ^μØÓ ÁøÍÄ ‰»® 
¯[Qß ©mk PshÔ²® •øÓø¯²® ÂÍUPÄ®. 

18. Describe Linde’s process of liquifying of air. 

 ¼s÷h •øÓø¯¨ £¯ß£kzv PõØøÓ vμÁ©õP ©õØÖ® 
ö\¯À•øÓø¯ ÂÍUSP. 

19. Derive an expression for the field along the axis of a 
circular coil carrying current. 

 ªß÷Úõmhzøua _©¢x ö\À¾® Ámha _¸Îß Aa]À 
EÒÍ ¦»zvØPõÚ öÁÎ¨£õmøh¨ ö£ÓÄ®. 

20. State and verify De Morgan’s theorem with necessary 
truth tables. 

 i ÷©õºPß Âvø¯ SÔ¨¤k ©ØÖ® ÷uøÁ¯õÚ Esø© 
AmhÁønPÐhß AuøÚ \›£õºUPÄ®. 

 
———————— 



  

S–0102   

B. Sc.  DEGREE EXAMINATION, NOVEMBER 2025. 

First Semester 

Physics 

PHYSICS FOR EVERY DAY LIFE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define projectile motion. 

vmh C¯UPzøu Áøμ¯ÖUPÄ®. 

2. What is the coefficient of restitution? 

«ÍõuõμU Tmi¯ÔÄ GßÓõÀ GßÚ? 

3. What is a convex lens? 

öuõ¸¨¦÷Põn ö»ßì GßÓõÀ GßÚ? 

4. What is Polaroid camera? 

÷£õ»μõ´m ÷P©μõ GßÓõÀ GßÚ? 

5. Define LCD and plasma display. 

GÀ.].i ©ØÖ® ¤Íõì©õ vøμø¯ Áøμ¯Ö. 

6. What is the principle behind an electric bulb? 

ªßSªÈ°ß ¤ßÚo ÷Põm£õk GßÚ? 

7. What is the solar constant? 

`›¯ {ø»¯õÚ GßÓõÀ GßÚ? 
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8. What is a solar water heater? 

`›¯ öÁ¢}º SÇõ´ GßÓõÀ GßÚ? 

9. What is Raman effect? 

μõ©ß ÂøÍÄ GßÓõÀ GßÚ? 

10. What is Chandrasekhar’s Limit? 

\¢vμ÷\Pº Áμ®¦ GßÓõÀ GßÚ? 

 Part B (5 × 5 = 25) 

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

11. (a) Explain the mechanism of Bicycle. 

   ªvÁsi°ß ö\¯À•øÓø¯ ÂÍUSP. 

Or 

 (b) Explain the different stages in the motion of a 
bouncing ball. 

   J¸ SvUS® £¢vß C¯UPzvß £À÷ÁÖ {ø»PøÍ 
ÂÍUSP. 

12. (a) Explain the working principle of polarized glasses.  
In which situations are polarized glasses useful, and 
when should they be avoided? 

   x¸Á¨£kzu¨£mh PsnõiPÎß ö\¯À£õmk 
÷Põm£õmøh ÂÍUSP. AøÁ G¢u \¢uº¨£[PÎÀ 
£¯ÚõQßÓÚ ©ØÖ® G¢u ÷|μ[PÎÀ AÁØøÓ 
uÂºUP ÷Ásk®? 

Or 

 (b) Explain the different types of vision corrective 
lenses and their functions. 

   £À÷ÁÖ ÁøP¯õÚ £õºøÁ v¸zx® ö»ßìPÒ 
©ØÖ® AÁØÔß ö\¯À£õkPøÍ ÂÍUS[PÒ. 
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13. (a) Explain the functioning of electric fan. 

   ªßÂ]Ô°ß ö\¯À£õmøh ÂÍUSP. 

Or 

 (b) What is vacuum cleaner?  Explain the working 
principle of vacuum cleaner. 

  öÁØÖUPõØÖ y´ø©¨£kzv GßÓõÀ GßÚ? Auß 
ö\¯À£õmk ÷Põm£õmøh ÂÍUSP. 

14. (a) List out the applications of solar energy. 

   `›¯ BØÓ¼ß £¯ß£õkPøÍ £mi¯¼kP. 

Or 

 (b) Explain how solar-powered devices contribute to 
environmental sustainability. 

   `›¯ \Uv ö\¯À£kzu¨£k® \õuÚ[PÒ _ØÖa`ÇÀ 
{ø»zußø©US G¨£i EuÄQßÓÚ Gß£øu 
ÂÍUSP. 

15. (a) Discuss the contributions of Dr. A.P.J. Abdul 
Kalam. 

   hõUhº H.¤.÷á. A¨xÀ P»õªß £[PÎ¨¦PøÍ 
ÂÁ›UPÄ®. 

Or 

 (b) Discuss the major contributions of C.V. Raman to 
physics. 

   ].Â.μõ©Ûß C¯Ø¤¯À öuõhº£õÚ •UQ¯ 
£[PÎ¨¦PøÍ ÂÁ›UPÄ®. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain in detail the physics behind roller coasters. 

÷μõ»º ÷PõìhºPÎß ¤ßÚo°À EÒÍ C¯Ø¤¯ø» 
Â›ÁõP ÂÍUSP. 
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17. Describe the recording and reconstructing process of a 
hologram. 

J¸ öí÷»õQμõ® £vÄ ©ØÖ® ©Ö^μø©¨¦ ö\´²® 
ö\¯À•øÓPøÍ ÂÁ›UPÄ®. 

18. Explain the construction and working process of a 
microwave oven and list out its advantages and 
disadvantages. 

ø©U÷μõ÷ÁÆ Ak¨¤ß Aø©¨¦ ©ØÖ® ö\¯À£õmøh 
ÂÍUSP. ÷©¾®, Auß |ßø©PÒ ©ØÖ® SøÓ£õkPøÍ 
£mi¯¼kP. 

19. What is photovoltaic effect? Explain how photovoltaic 
cells work.  Give its advantages and disadvantages. 

JÎªßÚÊzu ÂøÍÄ GßÓõÀ GßÚ? JÎªßÚÊzu 
ö\ÀPÒ GÆÁõÖ ö\¯À£kQßÓÚ Gß£øu ÂÍUS[PÒ. 
Auß |ßø©PÒ ©ØÖ® wø©PøÍ £mi¯¼kP. 

20. What is Bhabha scattering? Discuss the role of  
Homi Jehangir Bhabha in developing India’s nuclear 
program. 

£õ£õ ]uÓÀ GßÓõÀ GßÚ? C¢v¯õÂß AqÂ¯À 
vmhzøu E¸ÁõUSÁvÀ ÷íõª öáíõ[Rº £õ£õÂß 
£[øP ÂÁ›UPÄ®. 

 
———————— 



  

S–0103   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

First Semester 

Physics 

INTRODUCTORY PHYSICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define scalar and vector quantities with two examples 
each. 

 ì÷P»õº ©ØÖ® öÁUhõº AÍÄPøÍ JÆöÁõßÖ® 
Cμsk GkzxUPõmkPÐhß Áøμ¯ÖUPÄ®. 

2. What are standard physics constants? Give two examples. 

 {ø»¯õÚ C¯Ø¤¯À ©õÔ¼PÒ GßÓõÀ GßÚ? Cμsk 
GkzxUPõmkPÒ u¸P. 

3. Differentiate between centripetal and centrifugal forces. 

 ø©¯ ÷|õUS ©ØÖ® ø©¯ Â»US Âø\PøÍ 
÷ÁÖ£kzxP. 

4. What is the direction of frictional force relative to motion? 

 C¯UPzxhß J¨¤k®÷£õx Eμõ´Ä Âø\°ß vø\ 
GßÚ? 

5. State the law of conservation of energy. 

 BØÓÀ AÈÂßø© Âvø¯U TÖP. 
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6. What are alternate energy sources? Name two with their 
advantages. 

 ©õØÖ BØÓÀ ‰»[PÒ GßÓõÀ GßÚ? AÁØÔß 
|ßø©PÎÀ CμsiøÚU SÔ¨¤hÄ®. 

7. Define simple harmonic motion. 

 uÛ ^›ø\ C¯UPzøu Áøμ¯Ö. 

8. Explain the concept of banking of roads. 

 öÁÎ ÂÎ®¦ E¯ºzu¨£mh \õø»°ß P¸zøu ÂÍUSP. 

9. Define surface tension and its SI unit. 

 £μ¨¦ CÊÂø\ ©ØÖ® Auß SI A»øP Áøμ¯ÖUPÄ®. 

10. Name two applications of capillary action. 

 ~sSÇõ´ ö\¯À£õmiß Cμsk £¯ß£õkPøÍU TÖP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the triangle law of vector addition with a 
diagram. 

  vø\¯ß Tmh¼ß •U÷Põn Âvø¯ J¸ 
Áøμ£hzxhß ÂÍUS[PÒ. 

Or 

 (b) Compare fundamental and derived units with 
examples. 

  Ai¨£øh ©ØÖ® ÁÈz÷uõßÓÀ A»SPøÍ 
GkzxUPõmkPÐhß J¨¤kP. 

12. (a) Explain Coulomb’s law and its limitations. 

  T»®¤ß Âv ©ØÖ® Auß Áμ®¦PøÍ ÂÍUSP. 

Or 

 (b) Describe the role of tension force in a pulley system. 

  J¸ P¨¤ Aø©¨¤À CÊÂø\°ß £[øP 
ÂÁ›UPÄ®. 
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13. (a) Apply the concept of momentum conservation to 
explain rocket propulsion. 

  E¢u AÈÂßø© Âvø¯ £¯ß£kzv μõUöPmiß 
E¢x Âø\ø¯ ÂÍUS. 

Or 

 (b) A 2 kg ball moving at 5 m/s collides elastically with 
a 3 kg ball at rest. Determine their velocities after 
the collision. 

  5 «/Â ÷ÁPzvÀ |P¸® 2 Q÷»õ Gøh²ÒÍ £¢x, 
K´ÂÀ C¸US® 3 Q÷»õ Gøh²ÒÍ £¢xhß 
«Òußø©²hß ÷©õxQÓx. ÷©õu¾US¨ ¤ÓS 
AÁØÔß ÷ÁP[PøÍz wº©õÛUPÄ®. 

14. (a) Discuss the role of streamlined motion in 
aerodynamics. 

  PõØÔ¯UPÂ¯¼À Á›a^º Kmhzvß £[øP¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Describe damped oscillations and their importance 
in engineering. 

  ö£õÔ°¯¼À uøh²Ö C¯À¦ AvºÄPÒ ©ØÖ® 
AÁØÔß •UQ¯zxÁzøu ÂÁ›UPÄ®. 

15.  (a) Describe Stokes’ law and its applications. 

  ì÷hõUêß Âv ©ØÖ® Auß £¯ß£õkPøÍ 
ÂÁ›UPÄ®. 

Or 

 (b) Explain the properties of materials used in daily 
life. 

  AßÓõh ÁõÌÂÀ £¯ß£kzu¨£k® ö£õ¸mPÎß 
£s¦PøÍ ÂÍUS[PÒ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Derive the expression for the resultant of two vectors 
using the parallelogram law. 

 CønPμ Âvø¯¨ £¯ß£kzv Cμsk vø\¯ßPÎß 
ÂøÍÂØPõÚ ÷PõøÁø¯¨ ö£ÖP. 

17. A car of mass 1000 kg moves on a banked road with a 
radius of 50 m. Calculate the optimal banking angle for a 
speed of 20 m/s. 

 1000 Q÷»õ Gøh²ÒÍ J¸ Põº 50 « Bμ® öPõsh öÁÎ 
ÂÎ®¦ E¯ºzu¨£mh \õø»°À |PºQÓx. 20 «/Â 
÷ÁPzvØS EP¢u öÁÎ ÂÎ®¦ ÷PõnzøuU 
PnUQk[PÒ. 

18. Derive an expression for angular momentum and discuss 
its conservation. 

 ÷Põn E¢uzvØPõÚ J¸ öÁÎ¨£õmøh¨ ö£ØÖ Auß 
AÈÂßø©ø¯¨ £ØÔ ÂÁõvUPÄ®. 

19. Explain the concept of projectile motion with examples. 

 GÔö£õ¸Ò C¯UP® £ØÔ¯ P¸zøu GkzxUPõmkPÐhß 
ÂÍUS[PÒ. 

20. A steel ball of radius 2 cm falls through a fluid of viscosity 
0.5 Pas. If the density of the ball is 8000 kg/m3 and the 
fluid density is 1000 kg/m3, determine the terminal 
velocity. 

 2 ö\.« Bμ® öPõsh J¸ GLS £¢x 0.5 £õSzußø© 
öPõsh vμÁzvß ÁÈ¯õP ÂÊQÓx. £¢vß Ahºzv 
8000 Q÷»õ/«

3
 BPÄ®, vμÁ Ahºzv 1000 Q÷»õ/«

3
 

BPÄ® C¸¢uõÀ, •ØÖ vø\ ÷ÁPzøu wº©õÛUPÄ®. 

———————— 



  

S–0104   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Physics 

HEAT, THERMODYNAMICS AND STATISTICAL 
PHYSICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define specific heat capacity. 

 uß öÁ¨£ HØ¦ vÓøÚ Áøμ¯Ö. 

2. What is Joule-Thomson effect? 

 áúÀ&uõ®\ß ÂøÍÄ GßÓõÀ GßÚ? 

3. Give the disadvantages of I law of thermodynamics. 

 öÁ¨£ C¯UPÂ¯¼ß •uÀ Âv°ß SøÓ£õkPøÍ u¸P. 

4. What is isothermal curve? 

 ©õÓõ öÁ¨£{ø» ÷Põk GßÓõÀ GßÚ? 

5. State second law of thermodynamics. 

 öÁ¨£ C¯UPÂ¯¼ß Cμshõ® Âvø¯ TÖ. 

6. What is reversible process? 

 «Ò {PÌÄ GßÓõÀ GßÚ? 
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7. Define co-efficient of thermal conductivity. 

 öÁ¨£ Phzx SnPzvøÚ Áøμ¯Ö. 

8. State Wien’s displacement law. 

 Â¯Ûß Ch¨ö£¯ºa] Âvø¯ TÖ. 

9. What is ensembles? 

 SÊ©® GßÓõÀ GßÚ? 

10. What is Probability? 

 {PÌvÓ® GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Derive Meyer’s relation. 

  ÷©¯›ß \©ß£õmøh {ÖÄP. 

Or 

 (b) Describe Porous Plug experiment. 

  ~sxøÍ Aøh¨¦ ÷\õuøÚø¯ ÂÁ›. 

12. (a) Explain the P-V diagram. 

  AÊzu®&£¸©ÝUPõÚ Áøμ£hzøu ÂÁ›.  

Or 

 (b) State and prove the Carnot’s theorem. 

  Põº÷Úõ ÷uØÓzøuU TÔ {¹¤UP.  

13. (a) Explain the Entropy of ideal gas. 

  C»m]¯ Áõ²Âß Gßm÷μõ¤ø¯ ÂÍUSP.  

Or 

 (b) Explain the thermodynamic scale of temperature. 

  öÁ¨£ C¯UPÂ¯¼ß öÁ¨£{ø» AÍÃmiøÚ 
ÂÍUSP.  
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14. (a) Explain about the distribution of energy in black 
body spectrum. 

  P¸®ö£õ¸Ò PvºÃa]ß BØÓÀ £[RmiøÚ¨ £ØÔ 
ÂÁ›.  

Or 

 (b) Describe an experiment for determining Stefan’s 
constant. 

  ìj£ß ©õÔ¼ø¯ PshÔ¯ £¯ß£k® ÷\õuøÚø¯ 
ÂÁ›.   

15. (a) Write the short notes on postulates of statistical 
mechanics. 

  ¦ÒÎ°¯À C¯UPÂ¯¼ß GkU÷PõÒPøÍ u¸P.  

Or 

 (b) Compare the three statistics. 

  ‰ßÖ Âu ¦ÒÎ°¯ÀPøÍ J¨¤kP.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Explain the Linde’s method of liquefying air.  

 (b) Explain the phenomenon of adiabatic 
demagnetisation. 

 (A) PõØøÓ vμÁ©õUS® ¼s÷h •øÓø¯ ÂÁ›. 

 (B) öÁ¨£©õÓõ Põ¢u }UPzvß ÷uõØÓ¨£õmiøÚ 
ÂÍUSP. 

17. Explain the working and efficiency of diesel engines. 

 j\À Gg]ß ÷Áø»aö\´²® Âu® ©ØÖ® Auß C¯US 
vÓøÚ ÂÁ›. 
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18. Derive Clausius-Clayperon equation from Maxwell’s 
thermodynamical relation. 

 ÷©UìöÁÀ¼ß öÁ¨£ C¯UPÂ¯À \©ß£õmi¼¸¢x 
QÍõæ¯ì&Q÷Í£μõß \©ß£õmøh {ÖÄP. 

19. Discuss the Forbe’s method for finding the coefficient of 
thermal conductivity of a metal. 

 L÷£õº¨ì •øÓ°À E÷»õPzvß öÁ¨£ Phzx® vÓøÚ 
Põq® •øÓø¯ ÂÁõv. 

20. Derive Maxwell-Boltzman Statistics. 

 ÷©UìöÁÀ&÷£õÀmì÷©ß ¦ÒÎ°¯ø» Á¸Â. 
———————— 
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U.G. DEGREE EXAMINATION, NOVEMBER 2025 

Physics 

Allied — PHYSICS – II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define: Interference. 
 Áøμ¯Ö: SÖURmk ÂøÍÄ. 

2. What is mean by optical activity? 
 JÎ°¯À ö\¯À£õk GßÓõÀ GßÚ? 

3. Define: Mass number. 
 Áøμ¯Ö : {øÓ Gs. 

4. What is photo electric effect? 
 JÎªß ÂøÍÄ GßÓõÀ GßÚ? 

5. Define : Mass defect. 

 Áøμ¯Ö : {øÓ SøÓ£õk. 

6. What is radioactivity? 

 Pv›¯UP® GßÓõÀ GßÚ? 

7. Write any two postulates of special theory of relativity. 
 ]Ó¨¦ \õº¤¯À öPõÒøP°ß C¸ Gk÷PõÒPøÍ GÊxP. 

8. Define: Gravitational waves. 

 Áøμ¯Ö : ¦ÂDº¨¦ Aø»PÒ. 
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9. Draw a diagram of Zenor diode. 

 ãÚº øh÷¯õiß Áøμ£h® ÁøμP. 

10. Write the advantages of full wave rectifier. 

 •Ê Aø»zv¸zv°ß £¯ß£õkPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain Colours of Thin Films. 

  ö©ß £h»zvß Ásn[PÒ ({Ó[PÒ) £ØÔ 
ÂÍUSP. 

Or 

 (b) State and Explain Brewster’s Law. 

  ¦¹ìh›ß Âvø¯ TÔ ÂÍUSP. 

12. (a) State and explain pauli’s exclusion principle. 

  ö£Í¼°ß uÂºUøP uzxÁzøu TÔ ÂÍUSP. 

Or 

 (b) Explain about solar cells. 

  `›¯ ªßP»® £ØÔ ÂÍUSP. 

13. (a) Explain uncontrolled chain reactions. 

  Pmk£õhØÓ \[Q¼ öuõhº ÂøÚPÒ £ØÔ ÂÍUSP. 

Or 

 (b) Describe about thermonuclear reactions. 

  öÁ¨£ AqUP¸ ÂøÚPøÍ £ØÔ ÂÁ›. 

14. (a) Derive time dilation equation. 

  ÷|μ Â›ÁõUPzvÓUõÚ ÷PõøÁø¯ Á¸Â. 

Or 

 (b) Derive mass - energy equivalence equation. 

  {øÓ&BØÓÀ \©{ø» \©ß£õmøh Á¸Â. 
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15.  (a) Draw a neat diagram of voltage regulator circuit 
and explain it. 

  ªßÚÊzu ^μõUP _ØÖ Áøμ£h® Áøμ¢x ÂÍUSP. 

Or 

 (b) Write a note on e-vehicles. 

  ªß Fºv £ØÔ SÔ¨¦ GÊxP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the determination of wavelength of light using 
plane transmission grating. 

 \©uÍ RØÓo ‰»® JÎ°ß Aø»}Í® PnUQk® 
•øÓø¯ ÂÍUSP. 

17. Explain the various quantum numbers associated with 
vector atom model. 

 öÁUhº Aq©õv›°À öuõhº¦øh¯ £À÷ÁÖ SÁõsh® 
GsPøÍ ÂÍUSP. 

18. Briefly explain shell model. 

 Tk ©õv› Aø©¨ø£ ÂÁ›. 

19. Derive Galilean transformation equation. 

 P¼¼¯ß E¸©õØÓ \©ß£õmøh Á¸Â. 

20. Explain the characteristics of PN Junction diode. 

 PN \¢v øh÷¯õiß ]Ó¨¤¯À¦ Áøμ÷PõkPÒ Áøμ¢x 
ÂÍUSP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Physics 

ASTROPHYSICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define magnifying power of a telescope. 

 öuõø»÷|õUQ°ß ö£›uõUS® BØÓø» Áøμ¯ÖUPÄ®. 

2. What is the f/a ratio in a telescope and why is it 
important? 

 öuõø»÷|õUQ°À f/a ÂQu® GßÚ, ©ØÖ® Cx Hß 
•UQ¯®? 

3. What is Bode’s law and how does it relate to planetary 
distances? 

 ÷£õiß \mh® GßÚ, ©ØÖ® Cx ÷PõÒ CøhöÁÎPÐhß 
G¨£i öuõhº¦øh¯x? 

4. Differentiate between meteors and meteorites. 

 «mi¯ºPÒ ©ØÖ® «mi÷¯õøμmPÒ Cøh÷¯¯õÚ 
÷ÁÖ£õmøh TÖP. 

5. Define sunspots. 

 `›¯U PøÓPÒ & Áøμ¯Ö. 

Sub. Code 
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6. What is photosphere? 

 ¦øP¨£h ©sh»® GßÓõÀ GßÚ? 

7. What is the H-R diagram and what does it represent in 
stellar evolution? 

 H-R Áøμ£h® GßÚ, ©ØÖ® Cx |m\zvμ ÁÍºa]ø¯ 
GÆÁõÖ ¤μv£¼UQÓx. 

8. Define the Chandrasekhar limit. 

 \¢vμ÷\Pμ Áμ®¦ & Áøμ¯Ö. 

9. What are the basic components of a simple refracting 
telescope? 

 J¸ GÎ¯ JÎÂ»PÀ öuõø»÷|õUQ°ß Ai¨£øh 
TÖPÒ GßÚ? 

10. What is the purpose of the objective lens in a telescope? 

 J¸ öuõø»÷|õUQ°À C»US ö»ßêß ÷|õUP® GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain how the brightness of an image in a 
telescope is related to the diameter of its objective 
lens. 

  J¸ öuõø»÷|õUQ°ß B¨öáUi[ ö»ßì 
Âmhzxhß £hzvß ¤μPõ\® G¨£i öuõhº¦øh¯x 
Gß£øu ÂÍUSP. 

Or 

 (b) Explain the concept of resolving power in telescopes. 

  öuõø»÷|õUQPÎÀ wº©õÛzuÀ BØÓÀ GßÓ 
P¸zøu ÂÍUPÄ®. 
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12. (a) Explain the significance of the Kuiper Belt in 
understanding the outer regions of our solar system. 

  S°¨£º ©sh»zvß •UQ¯zxÁzøu, G©x `›¯ 
Sk®£zvß öÁÎ¨¦Ó £SvPøÍ¨ ¦›¢x 
öPõÒÁøu ÂÍUSP. 

Or 

 (b) Explain the method used for the detection of 
gravitational waves and its impact on modern 
astrophysics. 

  Dº¨¦ Aø»PøÍ PshÔ¯ £¯ß£kzu¨£k® 
•øÓø¯ ÂÍUPÄ® ©ØÖ® Auß |ÃÚ ÁõÛ¯¼À 
HØ£kzv¯ uõUPzøu ÂÁ›. 

13. (a) Explain the difference between a total lunar eclipse 
and a partial lunar eclipse. 

  •Ê {»õ QμPn® ©ØÖ® £Sv {»õ QμPn® 
Cøh÷¯¯õÚ ÷ÁÖ£õmøh ÂÍUSP. 

Or 

 (b) Describe the structure and characteristics of the 
solar corona. 

  `›¯U P÷μõnõÂß Aø©¨¦ ©ØÖ® £s¦PøÍ 
ÂÍUSP. 

14. (a) Explain the process of stellar evolution for a  
low-mass star from its birth to the formation of 
white dwarf. 

  SøÓ¢u {øÓ öPõsh |m\zvμzvß ÁÍºa] 
•øÓø¯ Auß ¤Ó¨¤¼¸¢x öÁÒøÍ Áõº¨£õP 
E¸ÁõS® Áøμ ÂÍUSP. 

Or 

 (b) Describe the life cycle of massive star. 

  ªP¨ö£›¯ |m\zvμzvß ÁõÌ|õøÍ ÂÍUSP. 



S–0106 

  

  4

15.  (a) Describe the basic construction of a reflecting 
telescope. 

  J¸ Ai¨£øh öuõø»÷|õUQ PmkÁuØPõÚ 
•øÓø¯ ÂÍUSP. 

Or 

 (b) How can a model of planetary motion help in 
understanding the retrograde motion of planets? 

  QμP C¯UPzvß ©õv›PøÍ¨ £¯ß£kzv 
QμP[PÎß ¤ß÷ÚõUS C¯UPzøu ¦›¢xöPõÒÍ 
GÆÁõÖ EuÄQÓx. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the working principles of different type of optical 
telescopes. 

 öÁÆ÷ÁÖ ÁøP¯õÚ JÎ°¯À öuõø»÷|õUQPÎß 
÷Áø» ö\´²® Âuzøu ÂÍUSP. 

17. Discuss the structure and significance of the oort cloud. 

 Kºm ÷©Pzvß Aø©¨¦ ©ØÖ® •UQ¯zxÁzøu ÂÁ›. 

18. Describe the various layers of the sun’s atmosphere. 

 `›¯ ©sh»zvß öÁÆ÷ÁÖ AkUSPøÍ ÂÍUSP. 

19. Describe the H-R diagram in detail. 

 H-R Áøμ¨£hzøu Â›ÁõP ÂÍUSP. 

20. Discuss the educational and scientific benefits of visiting 
a national laboratory. 

 J¸ ÷u]¯ ö\¯À•øÓ Thzøu Põs£vÀ EshõS® 
PÀÂ ©ØÖ® ÂgbõÚ £¯ßPÒ GßÚ Gß£øu ÂÍUSP. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Second Semester 

Physics 

PHYSICS OF MUSIC 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is psychoacoustics? 

 ©ÚÂ¯÷»õø\ GßÓõÀ GßÚ? 

2. How are sound waves classified based on frequency? 

 AvºöÁsoß Ai¨£øh°À J¼ Aø»PÒ GÆÁõÖ 
ÁøP¨£kzu¨£kQßÓÚ? 

3. Define amplitude. 

 Ãa_PøÍ Áøμ¯ÖUPÄ®. 

4. What is the significance of octaves in music? 

 Cø\°À Gs©[PÎß •UQ¯zxÁ® GßÚ? 

5. Define partial tone. 

 £Sv öuõÛ Áøμ¯ÖUPÄ®. 

6. What is a complex waveform? 

 ]UP»õÚ Aø»ÁiÁ® GßÓõÀ GßÚ? 

Sub. Code 
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7. How does the human larynx produce sound? 

 ©Ûu SμÀÁøÍ GÆÁõÖ J¼ø¯ E¸ÁõUSQÓx? 

8. Classify the main components of an analog sound 
synthesizer. 

 AÚ»õU J¼ ]ßuø\\›ß •UQ¯ TÖPøÍ 
ÁøP¨£kzuÄ®. 

9. Identify the first device used for recording sound. 

 J¼ø¯¨ £vÄ ö\´¯¨ £¯ß£kzu¨£mh •uÀ 
\õuÚzøuU PshÔ¯Ä®. 

10. Define the function of a loudspeaker. 

 J¼ö£¸UQ°ß ö\¯À£õmøh Áøμ¯ÖUPÄ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss the impact of different media (air, water, 
solids) on the speed and quality of sound 
transmission. 

  J¼ £›©õØÓzvß ÷ÁP® ©ØÖ® uμzvÀ öÁÆ÷ÁÖ 
FhP[PÎß (PõØÖ, }º, vh¨ö£õ¸ÒPÒ) uõUPzøu¨ 
£ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Describe the process by which sound waves are 
transmitted from the outer ear to the brain. 

  öÁÎ¨¦Ó PõvÀ C¸¢x ‰øÍUS J¼ Aø»PÒ 
Phzu¨£k® ö\¯À•øÓø¯ ÂÁ›UPÄ®. 

12. (a) Explain the impact of damping on the energy and 
amplitude of a vibrating system. 

  J¸ AvºÄ Aø©¨¤ß BØÓÀ ©ØÖ® Ãa_ «x 
uo¨£uß uõUPzøu ÂÍUS[PÒ. 

Or 
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 (b) Explain the formation of harmonics in musical 
instruments and their influence on the sound 
produced. 

  Cø\UP¸ÂPÎÀ íõº÷©õÛUì E¸ÁõUP® ©ØÖ® 
AøÁ EØ£zv ö\´¯¨£k® J¼°À uõUPzøu 
ÂÍUS[PÒ. 

13. (a) Analyze the significance of the sound envelope in 
shaping the characteristics of a musical note. 

  Cø\U SÔ¨¤ß £s¦PøÍ ÁiÁø©¨£vÀ J¼ 
EøÓ°ß •UQ¯zxÁzøu £S¨£õ´Ä ö\´¯Ä®. 

Or 
 (b) Describe the process of superposition of sine and 

cosine waves in creating complex tones. 
  ]UP»õÚ ÷hõßPøÍ E¸ÁõUSÁvÀ ø\ß ©ØÖ® 

öPõø\ß Aø»PÎß `¨£º÷£õ]åß 
ö\¯À•øÓø¯ ÂÁ›UPÄ®. 

14. (a) Discuss the impact of material and design on the 
sound quality of percussion instruments. 

  uõÍU P¸ÂPÎß J¼ uμzvÀ ö£õ¸Ò ©ØÖ® 
ÁiÁø©¨¤ß uõUPzøu¨ £ØÔ ÂÁõvUPÄ®. 

Or 
 (b) Analyze the advantages of digital synthesizers over 

analog ones. 
  iâmhÀ ]¢v\\ºPÎß A~T»[PøÍ AÚ»õU 

]¢v\\ºPÐhß J¨¤mk £S¨£õ´Ä ö\´. 

15. (a) Analyze the differences between analog and digital 
recording techniques. 

  AÚ»õU ©ØÖ® iâmhÀ öμUPõºi[ ~m£[PÐUS 
Cøh÷¯ EÒÍ ÷ÁÖ£õkPøÍ £S¨£õ´Ä 
ö\´²[PÒ. 

Or 
 (b) Discuss the evolution of sound recording from 

magnetic tape to digital media. 
  Põ¢u |õhõÂ¼¸¢x iâmhÀ «i¯õ Áøμ 

J¼¨£vÂß £›nõ© ÁÍºa]ø¯¨ £ØÔ 
ÂÁõvUPÄ®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Discuss the effects of reflection, refraction and diffraction 
on acoustics in performance spaces, with architectural 
examples.  

 ö\¯ÀvÓß CøhöÁÎPÎÀ J¼°¯¼À ¤μv£¼¨¦, 
JÎÂ»PÀ ©ØÖ® ©õÖ£õk BQ¯ÁØÔß ÂøÍÄPøÍ 
PmhhUPø» GkzxUPõmkPÐhß ÂÁõvUPÄ®. 

17. Explain the role of damping in simple harmonic motion 
and its effects on the amplitude and energy of a vibrating 
system over time. 

 GÎø©¯õÚ íõº÷©õÛU C¯UPzvÀ uo¨£uß £[S 
©ØÖ® Põ»¨÷£õUQÀ AvºÄÖ® Aø©¨¤ß Ãa_ ©ØÖ® 
BØÓ¼À Auß ÂøÍÄPøÍ ÂÍUS[PÒ. 

18. Discuss formants and their role in shaping the spectral 
content of complex tones. 

 ]UP»õÚ ÷hõßPÎß {Ó©õø» EÒÍhUPzøu 
ÁiÁø©¨£vÀ ÁiÁ[PÒ ©ØÖ® AÁØÔß £[S £ØÔ 
ÂÁõvUPÄ®. 

19. Evaluate advancements in computer-generated music, 
from early synthesizers to modern tools. 

 Bμ®£Põ» ]ßuø\\ºPÒ •uÀ |ÃÚ P¸ÂPÒ Áøμ 
PoÛ°À E¸ÁõUP¨£mh Cø\°ß •ß÷ÚØÓ[PøÍ 
©v¨¤k[PÒ 

20. Discuss the use of spectral analysis techniques in music 
production, focusing on continuous and discrete Fourier 
transforms. 

 öuõhºa]¯õÚ ©ØÖ® uÛzxÁ©õÚ L÷£õ›¯º 
E¸©õØÓ[PÎÀ PÁÚ® ö\¾zv, Cø\ u¯õ›¨¤À 
{Ó©õø» £S¨£õ´Ä ~m£[PøÍ¨ £¯ß£kzxÁøu¨ 
£ØÔ ÂÁõvUPÄ®. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2025 

Third Semester 

Physics 

MECHANICS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is friction? 

 Eμõ´Ä GßÓõÀ GßÚ? 

2. What is orbital velocity? 

 _ØÖ¨£õøu ÷ÁP® GßÓõÀ GßÚ? 

3. State the Kepler’s second law of planetary motion. 

 ÷P¨Í›ß CμshõÁx ÷PõÒ C¯UP Âvø¯ SÔ¨¤kP.  

4. Define angular momentum. 

 ÷Põn Sv¨¦ GßÓõÀ GßÚ? 

5. What are internal forces, and why do they not affect the 
momentum of a system? 

 EÒ Âø\PÒ GßÓõÀ GßÚ? AøÁ Hß J¸ Aø©¨¤ß 
Ch®ö£¯ºÄ ö\¯¼øÚ £õvUPõx? 

6. State law of conservation of energy. 

 BØÓÀ {ø»zußø© Âvø¯ SÔ¨¤kP.  

Sub. Code 
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7. Define non-conservative force and give an example. 

 CÀ»õuõμ Âø\ GßÓõÀ GßÚ? J¸ GkzxUPõmk TÖP.  

8. What is radius of gyration? 

 _ØÓÍÄ Bøμ Gß£uøÚ Áøμ¯Ö. 

9. Define constraints and give an example. 

 Pmk¨£õkPÒ GßÓõÀ GßÚ? J¸ GkzxUPõmk TÖP.  

10. Define degrees of freedom. 

 _u¢vμzvß AÍÄPøÍ Áøμ¯ÖUPÄ®.  

 Part B  (5 × 5 = 25) 

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

11. (a)  Derive the equations of motion using calculus 
method. 

  Pou •øÓø¯ £¯ß£kzv C¯UP \©ß£õkPøÍ 
ö£ÖP.  

Or 

 (b) Derive an expression for gravitational potential. 

  Dº¨¦ BØÓ¾UPõÚ öÁÎ¨£õmøh¨ ö£Ö[PÒ.  

12. (a) Derive the expression for the centre of mass of a 
system of particles. 

  xPÒPÎß Aø©¨¤ØS ø©¯ SÂ¯zvß 
\©ß£õmøh ö£ÖP.  

Or 

 (b) Explain how internal forces conserve the total 
momentum of a system. 

  EÒ Âø\PÒ GÆÁõÖ ö©õzu Ch®ö£¯ºÄ 
ö\¯¼øÚ {ø»¯õP øÁzv¸UQßÓÚ Gß£øu 
ÂÍUSP. 
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13. (a) Derive the equation for work-energy theorem. 
  ÷Áø» BØÓÀ ÷Põm£õmiØPõÚ \©ß£õmøh ö£ÖP.  

Or 

 (b) Differentiate between conservative and non-
conservative forces with examples. 

  uõ[S® Âø\PÒ ©ØÖ® CÀ»uõμ Âø\PÒ 
Cøh÷¯¯õÚ ÷ÁÖ£õkPøÍ GkzxUPõmkPÐhß 
ÂÍUSP. 

14. (a) Derive an expression for the moment of inertia of a 
thin uniform rod. 

  J¸ JØÔ¯ \©a^º P®¤°ß _ÇØ] {øÓÁÍÄ 
\©ß£õmøh ö£ÖP.  

Or 

 (b) Prove that I = Io + Ma2. 

  I = Io + Ma2 Gß£øu {¹¤UPÄ®.  

15. (a) State and prove the principle of virtual work. 
  ö©´{Pº ÷Áø» ÷Põm£õmøh ÂÍUSP ©ØÖ® 

{¹¤UPÄ®.  

Or 

 (b) Explain Holonomic and Non-holonomic constraints 
with suitable examples. 
÷íõ÷»õ÷ÚõªU ©ØÖ® ÷|õß&÷íõ÷»õ÷ÚõªU 
Pmk¨£õkPøÍ ö£õ¸zu©õÚ GkzxUPõmkPÐhß 
ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain Newton’s law of gravitation. Describe Boy’s 
method for determining the gravitational constant (G). 

 {³mhÛß Dº¨¦ Âvø¯ ÂÍUSP. ÷©¾®, Dº¨¦ 
©õÔ¼ø¯ PshÔ¯ £õ´ì •øÓø¯ ÂÁ›UPÄ®.  
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17. State and explain the principle of conservation of linear 
momentum. Derive the equation and discuss applications. 

 ÷|›¯À E¢uzøu¨ £õxPõUS® öPõÒøPø¯U TÔ 
ÂÍUPÄ®. \©ß£õmøh¨ ö£ØÖ, £¯ß£õkPøÍ¨ £ØÔ 
ÂÁõvUPÄ®.  

18. Derive an expression of the law of conservation of energy. 

 BØÓÀ {ø»zußø© ÂvUPõÚ \©ß£õmøh ö£ÖP.  

19. Derive the expression for the kinetic energy of a rotating 
body. 

 _Ç¾® ö£õ¸Îß Ph¢v¯À BØÓ¾UPõÚ \©ß£õmøh 
ö£ÖP.  

20. Derive Lagrange’s equation of motion for a conservative 
system using D’Alembert’s principle. 

 i’Aö»®ö£ºmiß Âvø¯ £¯ß£kzv, J¸ {ø»zußø© 
Aø©¨¤ØS C¯UP \©ß£õmøh ö£ÖP.  

 
 

———————— 
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HOME ELECTRICAL INSTALLATION 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define : Electric charges and electric current. 

 Áøμ¯Ö : ªß÷ÚØÓ® ©ØÖ® ªß÷Úõmh®. 

2. Give the symbol of an Ammeter and a voltmeter. 

 A®«mhº ©ØÖ® ÷ÁõÀm«mhº BQ¯ÁØÖPõÚ SÔ±kPÒ 
u¸P. 

3. Give the difference between series and parallel circuits. 

 öuõhº ©ØÖ® Cøn¨¦ _ØÖPÎß ÷ÁÖ£õk u¸P. 

4. List the characteristics of single core wire. 

 JØøÓ P®¤°ß £s¦PøÍ £mi¯¼kP. 

5. Why is the installation of an electrical meter important? 

 ªß\õμ «mhº ö£õ¸zxuÀ Hß •UQ¯©õÚx? 

6. Why do we need inverter? 

 |©US Hß ªß©õØÔ ÷uøÁ¨£kQÓx? 
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7. What is meant by the conversion of electrical energy into 
different forms? 

 ªß BØÓø» öÁÆ÷ÁÖ ÁiÁ[PÍõP ©õØÖÁx GßÓõÀ 
GßÚ? 

8. What does KWH mean in electricity? 

 ªß\õμzvÀ KWH GßÓõÀ GßÚ? 

9. What is the purpose of the earth line? 

 Gºz ö\´²® •UQ¯ £o GßÚ? 

10. Why the insulation is necessary for electrical wires? 

 ªßP®¤PÒ «x Põ¨¦ Hß AÁ]¯®? 

 Part B  (5 × 5 = 25) 

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

11. (a) List the advantages of AC over DC. 

  ©õØÖ ªß÷Úõmhzvß (AC) ÷|º ªß÷Úõmhzvß 
«x EÒÍ |ßø©PøÍ £mi¯¼kP. 

Or 

 (b) Explain the working principle of a transformer. 

  J¸ ªß©õØÔ°ß ö\¯À£k® Âuzøu ÂÍUSP. 

12. (a) Explain the technicalities of junctions and loops in 
electrical circuits. 

  ªß_ØÖPÎÀ \¢v¨¦PÒ ©ØÖ® _ÇÀPÎß 
öuõÈÀ~m£ A®\[PøÍ  ÂÍUSP. 

Or 

 (b) Explain the importance of quality of connecting 
wires. 

  CønUS® P®¤PÎß uμ® £ØÔ¯ •UQ¯zxÁzøu 
ÂÍUSP. 
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13. (a) Explain the role of sockets and plugs in electrical 
wiring. 

  ªß Á¯›[QÀ \õUöPmkPÒ ©ØÖ® ¤ÍUSPÎß 
£[øP ÂÍUSP. 

Or 

 (b) Explain the function of jet pump. 

  öám £®¤ß ö\¯À£õmøh ÂÍUSP. 

14. (a) Explain the calculation of an Electricity Bill. 

  ªßPmhnzøu PnUQk® •øÓø¯ ÂÍUSP. 

Or 

 (b) Explain useful energy and energy loss in electrical 
system.  

  £¯ÝÒÍ ªß\Uv ©ØÖ® BØÓÀ CÇ¨¦ £ØÔ 
ÂÍUSP. 

15.  (a) Write a short note on circuit breaker. 

  •ÔÄ _ØÖ £ØÔ ]Ö SÔ¨¦ ÁøμP. 

Or 

 (b) Explain the importance of lighting arrestors.  

  ªßÚÀ uk¨£õßPÎß •UQ¯zxÁzøu ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. What is electromagnetic induction? Explain its 
applications.  

 ªßPõ¢u yshÀ GßÓõÀ GßÚ? Auß £¯ßPøÍ 
ÂÍUSP. 

17. Explain the process of electricity generation and 
transmission. 

 ªß\õμ EØ£zv ©ØÖ® £›©õØÓ ö\¯À•øÓø¯ ÂÍUSP. 
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18. Explain the installation process of tube lights and fans. 

 ªß\õμ ÂÍUS ©ØÖ® ªßÂ]Ô BQ¯ÁØøÓ ö£õ¸zx® 
Âuzøu ÂÍUSP. 

19. Explain the concept of energy audit. 

 BØÓÀ uoUøPø¯ £ØÔ ÂÍUSP. 

20. Explain the working, types and applications of fuse. 

 J¸ ªß\õμ E¸Q°À ö\¯À£õk, ÁøPPÒ ©ØÖ® 
£¯ßPøÍ ÂÍUSP. 

———————— 
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OPTICS AND LASER PHYSICS 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is Coma? How is it eliminated? 

 J¸ uÍ¨ £Àö£¸UP® GßÓõÀ GßÚ? G¨£iU 
SøÓUP»õ®? 

2. Define defects of images. 

 E¸Á SøÓ£õk Áøμ¯Ö. 

3. What is interference? 

 SÖURmk ÂøÍÄ GßÓõÀ GßÚ? 

4. Write about the colours of thin films. 

 ö©ß£h»[PÎÀ {Ó[PÒ ÷uõßÖÁøu £ØÔ GÊxP. 

5. Define Fresnel diffraction. 

 L¨öμÚÀ ÂÎ®¦ ÂøÍÄ&Áøμ¯Ö. 

6. How will you obtain Fraunhofer diffraction? 

 ¨μõß÷íõL£º ÂÎ®¦ ÂøÍÄ ö£ÖÁx SÔzx GÊxP. 
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7. What is double refraction? 

 Cμmøh Â»PÀ Gß£x ¯õx? 

8. Define Polarization. 

 uÍÂøÍÄ Áøμ¯Ö. 

9. What is population inversion? 

 öuõøP uø»RÇõUP® GßÓõÀ GßÚ? 

10. Write any two applications of laser. 

 ÷»\›ß H÷uÝ® Cμsk £¯ßPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the chromatic aberrations of lens. 

  ö»ßêß {Ó©õØÓzøu ÂÍUSP. 

Or 

 (b) Derive an expression for the resolving power of a 
prism. 

  J¸ •¨£mhPzvß ¤›vÓÝUPõÚ ÷PõøÁø¯z 
u¸Â. 

12. (a) Derive the conditions for brightness and darkness of 
a thin film due to the interference of reflected light. 

  GvöμõÎ PvºPÎß SÖURmk ÂøÍÁõÀ ö©À¼¯ 
HkPÎÀ JÎºuÀ ©ØÖ® C¸ÒPÐUPõÚ 
{£¢uøÚPøÍz u¸Â.  

Or 

 (b) Describe Newton’s rings experiment to determine 
the wavelength of the source. 

  JÎ ‰»zvß Aø» }Í® Põs£uØPõÚ {³mhß 
ÁøÍ¯[PÒ £›÷\õuøÚø¯ ÂÁ›.  
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13. (a) Explain the Fraunhoffer diffraction at a single slit. 

  JØøÓ¨ ¤ÍÂÀ {PÊ® ¨μõß÷íõ£º ÂÎ®¦ 
ÂøÍÂøÚ ÂÍUSP.  

Or 

 (b) Describe the theory of plane transmission grating. 

  ÂÎ®¦ ÂøÍÄ RØÓoø¯ £ØÔ ÂÍUSP.  

14. (a) Explain the construction and working of a Laurent’s 
half shade polarimeter. 

  »õμõsmì Aøμ{ÇÀ ÷£õ»õ›«mh›ß Aø©¨¦ 
©ØÖ® ö\¯À£k® ÂuzvøÚ ÂÁ›.  

Or 

 (b) Write short note on half wave plate. 

  Aøμ Aø» umk £ØÔ¯ ]Ö SÔ¨ø£ GÊuÄ®.  

15. (a) Explain in brief the characteristics of a laser beam. 

  ÷»\º PØøÓPÎß ]Ó¨¤¯À¦PøÍ _¸UP©õP 
ÂÍUSP.  

Or 

 (b) Describe the working of Helium-Neon laser. 

  He-Ne ÷»\º ÷Áø» ö\´²® Âuzøu £ØÔ ÂÍUSP.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the construction and working of Huygen’s 
eyepiece. 

 ï´áßì PsPÎøÚ°ß Pmhø©¨¦®, ö\¯À£õk® £ØÔ 
ÂÍUSP. 
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17. Describe a Michelson interferometer. How it can be used 
for measuring the wavelength of monochromatic light. 

 ø©UPÀ\ß SÖURmk ÂøÍÄ©õÛø¯ ÂÁ›. CÁØøÓ 
öPõsk JØøÓ {Ó JÎUPõÚ Aø»}Ízøu GÆÁõÖ 
AÍ¨£õ´? 

18. Derive an expression for the angular dispersion of a plane 
diffraction grating. 

 ÷Põn JÎa]uÓ¾UPõÚ \©uÍ RØÓo ÂÎ®¦ 
ÂøÍÂØPõÚ ÷PõøÁø¯ Á¸Â. 

19. Explain the production and detection of circularly and 
elliptically polarized light. 

 Ámh ÁiÁ ©ØÖ® E¸U÷Põn ÁiÁ x¸Á©øh¢u 
ÂøÍÄØÓ JÎ E¸ÁõUP® ©ØÖ® PshÔuø» ÂÍUSP. 

20. Discuss the working, construction and application of CO2 
laser with neat diagram. 

 Põº£ß&øh&BUøék ÷»\º ö\¯À£õk, Aø©¨¦ ©ØÖ® 
£s¦PøÍ uS¢u £hzxhß ÂÁõv. 

—————— 
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MEDICAL PHYSICS 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is the standard anatomical position? 

 {ø»¯õÚ EhØTÔ¯À {ø» GßÓõÀ GßÚ? 

2. What does “medial” refer to in anatomy? 

 “Cøh{ø»” Gß£x EhØTÔ¯¼À GøuU SÔUQÓx? 

3. How is electricity generated within the human body? 

 ©Ûu Eh¼À ªß\õμ® GÆÁõÖ EØ£zv ö\´¯¨£kQÓx? 

4. What is the role of magnetism in medical imaging 
techniques? 

 ©¸zuÁ C÷©â[ ~m£[PÎÀ Põ¢uzvß £[S GßÚ? 

5. What is a transducer? 

 ªß©õØÔ GßÓõÀ GßÚ? 

6. Define a resistive type passive transducer. 

 Gvº¨¦ ÁøP ö\¯»ØÓ ªß©õØÔø¯ Áøμ¯ÖUPÄ®. 
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7. How are X-rays produced? 

 GUì&PvºPÒ GÆÁõÖ u¯õ›UP¨£kQßÓÚ? 

8. What are unipolar and bipolar ECG leads? 

 ³Û÷£õ»õº ©ØÖ® ø£÷£õ»õº D]â GßÓõÀ GßÚ? 

9. Write the origin of EEG. 

 EEG Cß ÷uõØÓzøu GÊx[PÒ. 

10. List the main components in a CT scanner block diagram. 

 CT ì÷PÚº öuõSv Áøμ£hzvÀ •UQ¯ TÖPøÍ 
£mi¯¼hÄ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain how forces act on and within the human 
body. 

  ©Ûu Eh¼À ©ØÖ® Auß «x Âø\PÒ GÆÁõÖ 
ö\¯À£kQßÓÚ Gß£øu ÂÍUS[PÒ. 

Or 

 (b) How does the physics of the skeleton contribute to 
movement and balance in the human body? 

  ©Ûu Eh¼À C¯UP® ©ØÖ® \©{ø»US G¾®¦U 
Tmiß C¯Ø¤¯À GÆÁõÖ £[PÎUQÓx? 

12. (a) Explain the importance of electromagnetic waves in 
both diagnostic and therapeutic medical practices. 

  ÷|õ¯ÔuÀ ©ØÖ® ]Qaø\ ©¸zxÁ |øh•øÓPÎÀ 
ªßPõ¢u Aø»PÎß •UQ¯zuÁzøu ÂÍUS[PÒ. 

Or 

 (b) Explore how light and lasers are used in medicine to 
diagnose and treat various conditions. 

  £À÷ÁÖ {ø»PøÍU PshÔ¢x ]Qaø\¯Î¨£uØPõP 
©¸zxÁzvÀ JÎ ©ØÖ® ÷»\ºPÒ GÆÁõÖ 
£¯ß£kzu¨£kQßÓÚ Gß£øu Bμõ²[PÒ. 
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13. (a) Discuss the significance of performance 
characteristics in evaluating transducers. 

  iμõßì³\ºPøÍ ©v¨¤kÁvÀ ö\¯ÀvÓß 
£s¦PÎß •UQ¯zxÁzøu¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Describe the role of LVDT in measuring linear 
displacement and its application. 

  ÷|›¯À Ch¨ö£¯ºa] ©ØÖ® Auß £¯ß£õkPøÍ 

AÍÂkÁvÀ LVDT °ß £[øP ÂÁ›UPÄ®. 

14. (a) Explain the process of X-ray production in a 
Coolidge tube. 

  T¼mä SÇõ°À GUì÷μ EØ£zv ö\¯À•øÓø¯ 
ÂÍUSP. 

Or 

 (b) Describe the basic components of an ECG recording 
setup. 

  D]â öμUPõºi[ Aø©¨¤ß Ai¨£øh TÖPøÍ 
ÂÁ›UPÄ®. 

15.  (a) Compare the functionality and application of EMG 
and EEG recorders in clinical settings. 

  ©¸zxÁ Aø©¨¦PÎÀ EMG ©ØÖ® EEG 
öμUPõºhºPÎß ö\¯À£õk ©ØÖ® £¯ß£õmøh 
J¨¤kP. 

Or 

 (b) Explain how CT scanning contribute to creating 
detailed images of internal structures. 

  CT ì÷PÛ[ GÆÁõÖ EÒPmhø©¨¦PÎß Â›ÁõÚ 
£h[PøÍ E¸ÁõUP EuÄQÓx Gß£øu ÂÍUS[PÒ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the biomechanical principles that govern the 
forces acting on the human skeleton during activities like 
walking, running, or lifting. 

 |øh£°Ø], KkuÀ AÀ»x y[SuÀ ÷£õßÓ ö\¯ÀPÎß 
÷£õx ©Ûu G¾®¦UTmiÀ ö\¯À£k® \UvPøÍ 
{ºÁQUS® £÷¯õö©UPõÛUPÀ öPõÒøPPøÍ 
ÂÍUS[PÒ. 

17. How is blood pressure maintained and regulated, and 
what are the health implications of abnormal pressure 
levels? 

 Cμzu AÊzu® GÆÁõÖ £μõ©›UP¨£kQÓx ©ØÖ® 
Pmk¨£kzu¨£kQÓx, ÷©¾® A\õuõμn AÊzu 
AÍÄPÎß B÷μõUQ¯ uõUP[PÒ GßÚ? 

18. What are the key differences between active and passive 
transducers, and how are they selected for specific tasks? 
Explain it. 

 ö\¯¼À ©ØÖ® ö\¯»ØÓ ªß©õØÔPÐUS Cøh÷¯ EÒÍ 
•UQ¯ ÷ÁÖ£õkPÒ GßÚ, AøÁ SÔ¨¤mh £oPÐUS 
GÆÁõÖ ÷uº¢öukUP¨£kQßÓÚ? ÂÍUPÄ®. 

19. Compare continuous and characteristic X-ray spectra and 
explain their relevance in imaging. 

 öuõhºa]¯õÚ ©ØÖ® ]Ó¨¤¯À¦ GUì÷μ {Ó©õø»ø¯ 
J¨¤mk, C÷©â[QÀ AÁØÔß ö£õ¸zuzøu ÂÍUPÄ®. 

20. Discuss the role of an EMG recorder in measuring and 
analyzing muscle electrical activity. 

 uø\ ªßö\¯À£õmøh AÍÂkÁv¾® £S¨£õ´Ä 
ö\´Áv¾® EMG öμUPõºh›ß £[øP¨ £ØÔ 
ÂÁõvUPÄ®. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is bio-electric potential? 

 E°º ªß ªßÚÊzu® GßÓõÀ GßÚ? 

2. Define surface electrodes. 

 ÷©Ø£μ¨¦ ªß•øÚPøÍ Áøμ¯ÖUPÄ®. 

3. Identify a components of the ECG recording setup. 

 D]â öμUPõºi[ Aø©¨¤ß A[P[PøÍ Aøh¯õÍ® 
PõnÄ®. 

4. What does an EMG recording setup measure? 

 J¸ EMG £vÄ Aø©¨¦ GßÚ AÍÂkQÓx? 

5. List the main components of an ultrasonic diathermy 
system. 

 AÀmμõ÷\õÛU h¯uºª Aø©¨¤ß •UQ¯ TÖPøÍ 
£mi¯¼k[PÒ. 

6. How does a pocket dosimeter work? 

 £õUöPm ÷hõ]«mhº G¨£i ÷Áø» ö\´QÓx? 
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7. Write the basic principle of nuclear imaging techniques. 

 Aq C÷©â[ ~m£[PÎß Ai¨£øhU öPõÒøPø¯ 
GÊx[PÒ. 

8. Identify one key component of an ultrasonic transducer. 

 «ö¯õ¼ ªß©õØÔ°ß •UQ¯ TÖ JßøÓU PshÔ¯Ä®. 

9. Write any one key difference between fluoroscopy and 
radiography. 

 L¨÷Íõ÷μõì ÷Põ¤US® ÷μi÷¯õQμõL¤US® Cøh÷¯ 
H÷uÝ® J¸ •UQ¯ ÷ÁÖ£õmøh GÊx[PÒ. 

10. What is the main function of an endoscope? 

 Gs÷hõì÷Põ¨¤ß •UQ¯ ö\¯À£õk GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Discuss the mechanisms of ion transport through 
the cell membrane. 

  ö\À \ÆÄ ÁÈ¯õP A¯Û ÷PõUSÁμzvß 
ÁÈ•øÓPøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the working principle of the pH electrode. 

  pH ªß•øÚ°ß ö\¯À£õmkU öPõÒøPø¯ 
ÂÍUPÄ®. 

12. (a) Analyze the process and significance of bio-potential 
measurement in ECG, EEG and EMG. 

  ECG, EEG ©ØÖ® EMG CÀ E°ºÂø\z uõ[S 
AÍÃmiß ö\¯À•øÓ ©ØÖ® •UQ¯zøu 
£S¨£õ´Ä ö\´P. 

Or 
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 (b) Classify the different types of brain waves recorded 
by EEG. 

  EEG BÀ £vÄ ö\´¯¨£mh £À÷ÁÖ ÁøP¯õÚ 
‰øÍ Aø»PøÍ ÁøP¨£kzuÄ®. 

13. (a) Discuss the various types of diathermy used in 
operation theatres. 

  B£÷μåß v÷¯mhºPÎß £¯ß£kzu¨£k® 
£À÷ÁÖ ÁøP¯õÚ h¯uºª £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) List the applications of radiation safety measures. 

  PvºÃa_ £õxPõ¨¦ |hÁiUøPPÎß £¯ß£õkPøÍ 
£mi¯¼k[PÒ. 

14. (a) Compare nuclear imaging with other imaging 
techniques in terms of sensitivity and specificity. 

  AqUP¸ C÷©â[øP ©ØÓ C÷©â[ ~m£[PÐhß 
EnºvÓß ©ØÖ® uÛzußø©°ß Ai¨£øh°À 
J¨¤kP. 

Or 

 (b) Describe the construction and working of an 
ultrasonic transducer. 

  «ö¯õ¼ ªß©õØÔ°ß Pmk©õÚ® ©ØÖ® 
ö\¯À£õmøh ÂÁ›UPÄ®. 

15.  (a) List the advantages and disadvantages of laser 
surgery. 

  ÷»\º AÖøÁ ]Qaø\°ß |ßø©PÒ ©ØÖ® 
wø©PøÍ £mi¯¼k[PÒ. 

Or 

 (b) Analyze how laser interacts with biomolecules. 

  E°º AqUPÐhß ÷»\º GÆÁõÖ öuõhº¦ 
öPõÒQÓx GÚ £S¨£õ´Ä ö\´. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe the types and functions of various electrodes 
used in biomedical instrumentation. 

 £÷¯õö©iUPÀ P¸Â°À £¯ß£kzu¨£k® £À÷ÁÖ 
ªß•øÚPÎß ÁøPPÒ ©ØÖ® ö\¯À£õkPøÍ 
ÂÁ›UPÄ®. 

17. Construct a block diagram of a modern EEG setup and 
explain the function of each component. 

 |ÃÚ EEG Aø©¨¤ß öuõSv Áøμ£hzøu E¸ÁõUQ, 
JÆöÁõ¸ TÖPÎß ö\¯À£õmøh²® ÂÍUPÄ®. 

18. Explain the principle of thermo-luminescence dosimeters 
and discuss their advantages. 

 öuº÷©õ&¾ªöÚßö\ßì ÷hõ]«mhºPÎß öPõÒøPø¯ 
ÂÍUS[PÒ ©ØÖ® AÁØÔß |ßø©PøÍ¨ £ØÔ 
ÂÁõvUPÄ®. 

19. Illustrate the block diagram of a CT scanner system and 
describe the function of each component. 

 CT ì÷PÚº Aø©¨¤ß öuõSv Áøμ£hzøu ÂÍUQ, 
JÆöÁõ¸ TÖPÎß ö\¯À£õmøh²® ÂÁ›UPÄ®. 

20. Classify different types of endoscopes used in medical 
procedures and explain how lasers enhance their 
effectiveness. 

 ©¸zxÁ |øh•øÓPÎÀ £¯ß£kzu¨£k® £À÷ÁÖ 
ÁøP¯õÚ Gs÷hõì÷Põ¨¦PøÍ ÁøP¨£kzuÄ® ©ØÖ® 
÷»\ºPÒ AÁØÔß ö\¯ÀvÓøÚ GÆÁõÖ 
÷©®£kzxQßÓÚ Gß£øu ÂÍUPÄ®. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define capacitance. 

 ªß÷uUPzøu Áøμ¯ÖUPÄ®.  

2. What is Seeback effect? 

 ^÷£U ÂøÍÄ GßÓõÀ GßÚ? 

3. State Biot-Savert’s law. 

 £÷¯õm&\õÁºmiß Âvø¯U TÖP.  

4. What is the advantage of Helmholtz galvanometer over 
normal tangent galvanometer? 

 \õuõμn ÷hßöáßm PõÀÁ÷Úõ«mhøμ Âh 
öíÀ®÷íõÀmì PõÀÁ÷Úõ«mh›ß |ßø© GßÚ? 

5. Establish the relation mr χμ += 1 . 

 mr χμ += 1  GßÓ öuõhºø£¨ ö£ÖP.  
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6. A solenoid having an air core and 10cm long has  
100 turns and its area of cross-section is 5sq.cm. Find the 
co-efficient of self-inductance of the solenoid. 

 J¸ PõØÖ ø©¯U ÷PõÍ•® 10 ö\.« }Í•® öPõsh J¸ 
Á›a_¸Ò 100 v¸¨£[PøÍU öPõskÒÍx ©ØÖ® Auß 
SÖUSöÁmk¨ £μ¨£ÍÄ 5 \xμ ö\.« BS®. Á›a_¸Îß 
uß ªßysh¼ß SnPzøuU PshÔ¯Ä®.  

7. Define time constant of a R-C circuit. 

 J¸ R-C _ØÖUPõÚ ÷|μ ©õÔ¼ø¯ Áøμ¯ÖUPÄ®.  

8. What is power factor? 

 vÓß Põμo GßÓõÀ GßÚ? 

9. Write the Maxwell’s equation in free space. 

 öÁØÔhzvØPõÚ ÷©UìöÁÀ¼ß \©ß£õmøh GÊx.  

10. Define Poynting vector. 

 £õ°si[ öÁUhøμ Áøμ¯ÖUPÄ®.  

 Part B  (5 × 5 = 25) 

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

11. (a) Derive the capacitance of a parallel plate capacitor. 
Explain how does it change with or without 
dielectric slab. 

  J¸ Cønz uPk ªß÷uUQ°ß ªß÷uUPzøu¨ 
ö£ÖP, ªßPõ¨¦ AkUShß AÀ»x CÀ»õ©À Ax 
GÆÁõÖ ©õÖQÓx Gß£øu ÂÍUSP. 

Or 

 (b) Draw and explain thermo-electric diagram. Give its 
uses. 

  öÁ¨£ ªß Áøμ£hzøu Áøμ¢x ÂÍUS[PÒ. Auß 
£¯ß£õkPøÍU öPõk[PÒ.  



S–0113 

  

  3

12. (a) State and prove Ampere’s circuital law. 
  B®¤¯›ß _ØÖ Âvø¯U TÔ {¹¤UPÄ®.  

Or 

 (b) Obtain the expression for the torque on a current 
loop in a field. 

  J¸ ¦»zvÀ EÒÍ ªß÷Úõmh _ÇØ]°À EÒÍ 
•ÖUSÂø\UPõÚ ÷PõøÁø¯¨ ö£ÖP.  

13. (a) Derive the expression for Energy loss due to 
hysteresis. 

  Põ¢uzu¯UP® Põμn©õP HØ£k® BØÓÀ 
CÇ¨¤ØPõÚ öÁÎ¨£õmøh¨ ö£ÖP.  

Or 

 (b) Define co-efficient of self-induction of a coil. Deduce 
a mathematical expression for the self-inductance of 
a solenoid. 

  J¸ _¸Îß ußªß&ysh¼ß SnPzøu 
Áøμ¯ÖUPÄ®. J¸ ÷\õ»Úõ´iß 
ußªß&ysh¾UPõÚ Pou öÁÎ¨£õmøhU 
PshÔ¯Ä®.  

14. (a) Illustrate with diagram, the growth of current in a 
circuit containing resistance and capacitance. 

  ªßuøh ©ØÖ® ªß÷uUPzøuU öPõsh J¸ _ØÔÀ 
ªß÷Úõmhzvß ÁÍºa]ø¯ Áøμ£hzxhß 
ÂÍUS[PÒ.  

Or 

 (b) Compare series and parallel resonant circuits. 
  öuõhº ©ØÖ® Cøn JzuvºÄ _ØÖPøÍ J¨¤kP.  

15. (a) Comment on the concept of displacement current. 
  Ch¨ö£¯ºa] ªß÷Úõmh® £ØÔ P¸zx 

öu›ÂUPÄ®.  

Or 

 (b)  Write a note on electromagnetic waves in a linear 
homogeneous media. 
÷|›¯À J¸£izuõÚ FhPzvÀ ªßPõ¢u Aø»PÒ 
£ØÔ J¸ SÔ¨¦ GÊx[PÒ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Discuss the thermodynamics of the thermocouple and 
establish the relation between Peltier and Thomson’s  
co-efficient. 

 öÁ¨£ ªßÛμmøh°ß öÁ¨£ C¯UPÂ¯ø» ÂÁõvzx 
ö£Ài¯º ©ØÖ® uõ®\ß SnPzvØS Cøh°»õÚ 
öuõhºø£ {ÖÄP.  

17. Deduce the expression for the magnetic induction due to a 
solenoid and a toroid. 

 J¸ ÷\õ»Úõ´k ©ØÖ® J¸ öhõμõ´k Põμn©õP HØ£k® 
Põ¢uz ysh¾UPõÚ ÷PõøÁø¯U PshÔ¯Ä®.  

18. Discuss the experiment to draw B-H curve. 

 B-H ÁøÍøÁ ÁøμÁuØPõÚ¨ £›÷\õuøÚ £ØÔ 
ÂÁõvUPÄ®.  

19. An alternating voltage is applied to a circuit containing 
an inductor, capacitor, and resistor in parallel. Obtain 
expressions for the current, impedance and phase of 
current. Obtain the condition for the current to be in 
resonance with the applied voltage. Obtain the resonant 
frequency. 

 ªßysi, ªß÷uUQ ©ØÖ® ªßuøh BQ¯ÁØøÓU 
öPõsh J¸ _ØÖUS Cøn¯õP J¸ ©õØÖ ªßÚÊzu® 
£¯ß£kzu¨£kQÓx. ªß÷Úõmh®, ªß©Ö¨¦ ©ØÖ® 
ªß÷Úõmhzvß PmhzvØPõÚ öÁÎ¨£õkPøÍ¨ 
ö£Ö[PÒ. £¯ß£kzu¨£mh ªßÚÊzuzxhß 
ªß÷Úõmh® JzuvºÂÀ C¸¨£uØPõÚ {ø»ø¯¨ 
ö£Ö[PÒ. JzuvºÄ AvºöÁsøn¨ ö£Ö[PÒ.  

20. Solve the Maxwell’s equations in free space to deduce the 
e.m wave equation and determine the velocity of light in 
vacuum. 

 ÷©UìöÁÀ¼ß \©ß£õkPøÍ wº¨£uß •»®, e.m Aø» 
\©ß£õmøhU PshÔ¯Ä®. öÁØÔhzvÀ JÎ°ß 
vø\÷ÁPzøuU PshÔ¯Ä®.  

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. State Pauli’s exclusion principle. 

 ö£Í¼°ß uÂº¨¦U öPõÒøPø¯U TÖP. 

2. Define Bohr magneton. 

 ÷£õº ©õUöÚmμõøÚ Áøμ¯ÖUPÄ®. 

3. What are ionization potentials? 

 A¯Û¯õUS® vÓßPÒ GßÓõÀ GßÚ? 

4. State Larmor’s theorem. 

 »õº÷©õ›ß ÷uØÓzøuU TÖP. 

5. State Geiger-Nuttall law. 

 øPPº&|mhÀ Âvø¯U TÖP. 

6. What is nuclear isomerism? 

 AqUP¸ ©õØÔ¯® GßÓõÀ GßÚ? 
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7. Write the Q-value equation for a nuclear reaction. 

 J¸ AqUP¸ ÂøÚUPõÚ Q&©v¨¦a \©ß£õmøh GÊxP. 

8. What is the significance of the liquid drop model? 

 vμÁz xøÍ ©õv›°ß •UQ¯zxÁ® GßÚ? 

9. List any two fundamental interactions in nature. 

 C¯À¤À EÒÍ H÷uÝ® Cμsk Ai¨£øh 
CøhÂøÚPøÍ £mi¯¼kP. 

10. What are primary cosmic rays? 

 •ußø© AshU PvºPÒ GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the concept of spatial quantization. 

  CøhöÁÎ SÁõsh©õUP® GßÓ P¸zøu ÂÍUSP. 

Or 

 (b) Write a note on Stern-Gerlach experiment and its 
results. 

  ìöhºß&öPº»õU ÷\õuøÚ ©ØÖ® Auß •iÄPÒ 
SÔzx J¸ SÔ¨¦ ÁøμP. 

12. (a) Describe the fine structure of sodium D-lines. 

  ÷\õi¯® D&÷PõkPÎß ~snø©¨ø£ ÂÁ›UPÄ®. 

Or 

 (b) Explain the quantum mechanical explanation of 
normal Zeeman effect. 

  C¯À£õÚ ^©õß ÂøÍÂØPõÚ SÁõsh® C¯¢vμ 
ÂÍUPzøu ÂÍUSP. 
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13. (a) Discuss the properties of alpha rays. 

  BÀ£õ PvºPÎß £s¦PøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the neutrino theory of beta decay. 

  ¥mhõ ]øuÂß {³m›÷Úõ ÷Põm£õmøh ÂÍUSP. 

14. (a) Derive the expression for the Q-value of a nuclear 
reaction. 

  J¸ AqUP¸ ÂøÚ°ß Q&©v¨¤ØPõÚ ÷PõøÁø¯ 
Á¸Â. 

Or 

 (b) Write a note on the shell model of the nucleus. 

  AqUP¸Âß Tk ©õv› SÔzx J¸ SÔ¨¦ ÁøμP. 

15. (a) Explain the concept of strangeness quantum 
number. 

  Â¢øuz ußø© SÁõsh® Gs GßÓ P¸zøu 
ÂÍUSP. 

Or 

 (b) Distinguish between primary and secondary cosmic 
rays. 

  •ußø© ©ØÖ® xøn AshU 
PvºPÐUQøh÷¯¯õÚ ÷ÁÖ£õkPøÍU SÔ¨¤kP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the vector atom model in detail. Discuss L-S 
coupling and J-J coupling schemes. 

 vø\¯ß Aq ©õv›ø¯ Â›ÁõP ÂÍUSP. L-S Cøn¨¦ 
©ØÖ® J-J Cøn¨¦ •øÓPøÍ ÂÁõvUPÄ®. 
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17. What is Zeeman effect? Give a quantum mechanical 
explanation of the normal Zeeman effect. 

 ^©õß ÂøÍÄ GßÓõÀ GßÚ? C¯À£õÚ ^©õß 
ÂøÍÂØPõÚ SÁõsh® C¯¢vμ ÂÍUPzøu u¸P. 

18. Discuss the properties of alpha, beta, and gamma rays. 
Explain Gamow’s theory of alpha decay. 

 BÀ£õ, ¥mhõ ©ØÖ® Põ©õ PvºPÎß £s¦PøÍ¨ £ØÔ 
ÂÁõvUPÄ®. BÀ£õ ]øuÂØPõÚ ÷P÷©õÂß 
÷Põm£õmøh ÂÍUSP. 

19. Explain the liquid drop model of the nucleus. How does it 
explain nuclear fission? 

 AqUP¸Âß vμÁz xøÍ ©õv›ø¯ ÂÍUSP. AqUP¸ 
¤ÍÄ Gß£øu Cx GÆÁõÖ ÂÍUSQÓx? 

20. Classify elementary particles. Explain the quark model 
with its salient features. 

 Ai¨£øhz xPÒPøÍ ÁøP¨£kzxP. SÁõºU ©õv›ø¯ 
Auß •UQ¯ A®\[PÐhß ÂÍUSP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is barrier potential? 

 ªßÚÊzu Aμs GßÓõÀ GßÚ? 

2. Define ripple factor. 

 SØÓø» Põμo – Áøμ¯Ö. 

3. Why is the base of transistor made thin? 

 iμõß]ìhº AiÁõ´ Hß ö©À¼¯uõP Aø©UP¨£kQÓx? 

4. What do you understand by Hybrid parameters? 

 P»¨¤Ú AÍÄ¸UPÒ £ØÔ GßÚ ¦›¢xöPõÒÍõ´? 

5. Mention the advantages of negative feedback amplifier. 

 GvμõUP ªßÞmh ö£¸UQ°ß |ßø©PøÍU SÔ¨¤kP. 

6. Write the Barkhausen condition for oscillation. 

 Aø»ÄUPõÚ £õºUPõ\ß {£¢uøÚø¯ GÊxP. 
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7. List the characteristics of an ideal Op-Amp. 

 ^ºø© ö\¯À£õmk ö£¸UQ°ß £s¦PøÍ £mi¯¼kP. 

8. What is Virtual ground in Op-Amp? 

 ö\¯À£õmk ö£¸UQ°ß ©õ¯uøμ GßÓõÀ GßÚ? 

9. What is meant by Base Band? 

 AiUPØøÓ GßÓõÀ GßÚ? 

10. Define : Frequency Modulation. 

 AvºöÁs  £s÷£ØÓ® : Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Derive an expression for the efficiency of a  
Half-wave rectifier. 

  Aøμ Aø»v¸zv°ß £¯ÚÖ vÓÝUPõÚ 
\©ß£õmøh Á¸Â. 

Or 

 (b) Explain the action of a zener diode as a voltage 
regulator. 

  J¸ öáÚº øh÷¯õiß ö\¯À£õmøh ªßÚÊzu 
^μõUQ GÚ ÂÍUS. 

12. (a) Define α  and β . Obtain the relation between them. 

  α  ©ØÖ® β  Áøμ¯Ö. AÁØÔØUQøh÷¯¯õÚ 
öuõhº¤øÚ ö£ÖP.  

Or 

 (b) How will you draw the D.C. load line of a transistor? 

  J¸ iμõß]ìh›À D.C. £Ð÷Põk GÆÁõÖ 
ÁøμÃºPÒ? 
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13. (a) Explain the principles of negative voltage feedback 
in amplifiers with a neat diagram.  

  ö£¸UQPÎÀ Gvº©øÓ ªßÚÊzu ¤ßÞmhzvß 
öPõÒøPPøÍ J¸ ÷|ºzv¯õÚ Áøμ£hzxhß 
ÂÍUSP. 

Or 

 (b) How will you get undamped oscillations from a tank 
circuit? 

  J¸ öuõmia _ØÖ ‰»® uøh¯ØÓ Aø»ÄPøÍ 
GÆÁõÖ ö£Ó»õ®?  

14. (a) Derive an expression for the voltage gain of an 
inverting amplifier. 

  uø»RÌ ö£¸UQ°ß ªßÚÊzu ö£¸UPzvØPõÚ 
\©ß£õmøh Á¸Â. 

Or 

 (b) What is a multivibrator? Explain the principle. 

  £Àv¸zv GßÓõÀ GßÚ? Auß öPõÒøPø¯ 
ÂÍUSP. 

15.  (a) Explain pulse width modulation. 

  xi¨¦ AP» £s÷£ØÓ® £ØÔ ÂÍUSP. 

Or 

 (b) Draw and explain the block diagram of super 
heterodyne receiver. 

  P»UQ¨ ¤›zuÀ HØ¤°ß Pmh¨£hzvøÚ Áøμ¢x 
ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. With a neat sketch, elucidate the working of full-wave 
rectifier. Also obtain the efficiency of it.   

 öuÎÁõÚ £hzxhß, •Ê–Aø» v¸zv°ß 
ö\¯À£õmøh ÂÍUSP. Auß ö\¯ÀvÓøÚ²® ö£ÖP. 

17. Analyse a transistor CE amplifier using h-parameters. 

 h- AÍÄ¸UPøÍ £¯ß£kzv J¸ iμõß]ìhº CE 
ö£¸UQø¯ £S¨£õ´Ä ö\´P. 

18. Explain the construction and working of Colpitt’s 
oscillator with the suitable diagram. 

 ö£õ¸zu©õÚ Áøμ£hzxhß LPõÀ¤m Aø»°¯ØÔ°ß 
Pmk©õÚ® ©ØÖ® ö\¯À£õmøh ÂÍUSP. 

19. Explain how an Op-Amp can be used as : 

 (a) An adder 

 (b) Subtractor and  

 (c) Unity follower. 

 ö\¯À£õmk ö£¸UQ GÆÁõÖ 

 (A) J¸ Tmi 

 (B) J¸ PÈ¨£õß ©ØÖ® 

 (C) ²Ûmi ¤ßöuõhº¦ BP £¯ß£kzu¨£kQÓx 
Gß£øu ÂÍUSP. 

20. Write short notes on : 

 (a) PAM and  

 (b) PPM. 

 ]Ö SÔ¨¦ GÊxP. 

 (A) PAM ©ØÖ® (B) PPM 

________________ 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is carrier communication? 
 ÷P›¯º öuõhº¦ GßÓõÀ GßÚ? 

2. What is amplitude modulation? 
 Aø»Ãa_ £s÷£ØÓ® GßÓõÀ GßÚ? 

3. Define attenuation in fiber optics. 
 JÎ CøÇPÎÀ uo¨ø£ Áøμ¯ÖUPÄ®. 

4. What are the advantages of fibre optic communication? 
 JÎ CøÇ uPÁÀ öuõhº¦PÎß |ßø©PÒ GßÚ? 

5. Define radar range. 
 ÷μhõº Áμ®ø£ Áøμ¯ÖUPÄ®. 

6. Define CW Doppler radar. 

 CW hõ¨Íº ÷μhõøμ Áøμ¯ÖUPÄ®. 

7. What is a satellite? 
 ö\¯ØøPU÷PõÒ GßÓõÀ GßÚ? 
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8. What is the need for satellite communication? 

 ö\¯ØøPU÷PõÒ öuõhº¦UPõÚ ÷uøÁ GßÚ? 

9. Define VSAT. 

 VSAT I Áøμ¯ÖUPÄ®. 

10. Mention two applications of mobile communication. 

 ö©õø£À uPÁÀöuõhº¦UPõÚ Cμsk £¯ß£õkPøÍU 
SÔ¨¤hÄ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) What are the limitations of amplitude modulation? 

  Aø»Ãa_ £s÷£ØÓzvß Áμ®¦PÒ GßÚ? 

Or 

 (b) (i)  Calculate the modulation index for an FM 
wave where the maximum frequency deviation 
is 50 KHz and the modulating frequency is  
5 kHz. 

  (ii) In a frequency modulated wave, frequency 
deviation constant is 75 kHz/volt and the 
signal amplitude is 2 V. Find the maximum 
frequency modulation. 

  (i) AvP£m\ AvºöÁs Â»PÀ 50 kHz BPÄ®, 
£s÷£ØÓ AvºöÁs 5 kHz BPÄ® C¸US® 
J¸ FM Aø»UPõÚ £s÷£ØÓ SÔ±møhU 
PnUQk[PÒ. 

  (ii) AvºöÁs £s÷£ØÓ¨£mh Aø»°À, 
AvºöÁs Â»PÀ ©õÔ¼ 75 kHz/÷ÁõÀm 
BPÄ®, \ªUøb Ãa_ 2 V BPÄ® C¸US®. 
AvP£m\ AvºöÁs £s÷£ØÓzøuU 
PshÔ¯Ä®. 
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12. (a) Explain the losses in optical fibers. 

  B¨iPÀ Lø££ºPÎÀ HØ£k® CÇ¨¦PøÍ 
ÂÍUS[PÒ. 

Or 

 (b) Discuss the classification of optical fibers based on 
mode of propagation. 

  £μ¨¦ •øÓ°ß Ai¨£øh°À B¨iPÀ 
Lø££ºPÎß ÁøP¨£õmøh¨ £ØÔ ÂÁõvUPÄ®. 

13. (a) Write a short note on moving target indicator. 

  |P¸® C»US Põmi SÔzx J¸ ]Ö SÔ¨ø£ 
GÊx[PÒ. 

Or 

 (b) Describe the basic components of a radar system. 

  ÷μhõº Aø©¨¤ß Ai¨£øh TÖPøÍ ÂÁ›UPÄ®. 

14. (a) Write a short note on satellite orbits. 

  ö\¯ØøPU÷PõÒ _ØÖ¨£õøuPÒ SÔzx J¸ ]Ö 
SÔ¨ø£ GÊx[PÒ. 

Or 

 (b) Discuss satellite frequencies and their importance 
in communication. 

  öuõhº¦PÎÀ ö\¯ØøPU÷PõÒ AvºöÁsPÒ ©ØÖ® 
AÁØÔß •UQ¯zxÁzøu¨ £ØÔ ÂÁõvUPÄ®. 

15.  (a) Discuss the role of IPTV in modern communication. 

  |ÃÚ uPÁÀ öuõhº¦PÎÀ IPTV Cß £[øP¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Explain the features of a fax machine. 

  L÷£Uì C¯¢vμzvß A®\[PøÍ ÂÍUS[PÒ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the types of A.M radio receivers. 

 A.M. ÷μi÷¯õ ö£Ö|ºPÎß ÁøPPøÍ ÂÍUS[PÒ. 

17. Explain Optical communication through block diagram. 
List out the merits of optical fibre. 

 öuõSv Áøμ£h® ‰»® JÎ°¯À öuõhºø£ ÂÍUS[PÒ. 
JÎ°¯À CøÇ°ß |ßø©PøÍ £mi¯¼k[PÒ. 

18. Explain the principle and applications of CW Doppler 
radar. 

 CW hõ¨Íº ÷μhõ›ß öPõÒøP ©ØÖ® £¯ß£õkPøÍ 
ÂÍUS[PÒ. 

19. Discuss the working of a satellite communication system 
with diagram. 

 ö\¯ØøPU÷PõÒ öuõhº¦ Aø©¨¤ß ö\¯À£õmøh 
Áøμ£hzxhß ÂÁõvUPÄ®. 

20. Explain in how facsimile and IPTV function in 
communication systems. 

 uPÁÀ öuõhº¦ Aø©¨¦PÎÀ öuõø»|PÀ ©ØÖ® IPV 
GÆÁõÖ ö\¯À£kQÓx Gß£øu ÂÍUS[PÒ. 

 
 
 
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What are primary and secondary energy sources? 

 •ußø© ©ØÖ® xønø© BØÓÀ ‰»[PÒ GßÚ? 

2. What is a fuel cell? 

 G›ö£õ¸Ò ªßP»® (fuel cell) GßÓõÀ GßÚ? 

3. What is solar constant? 

 `›¯ ©õÔ¼ (solar constant) Gß£x GßÚ? 

4. Define declination. 

 JxUPU ÷Põn® Áøμ¯ÖUPÄ®.  

5. Write a note on the nature of wind. 

 PõØÔß C¯À¦ SÔzx SÔ¨¦ ÁøμP.  

6. Mention the two mechanisms that cause local winds. 

 EÒPõØÖPøÍ E¸ÁõUS® C¸ ö\¯À•øÓPøÍU 
SÔ¨¤kP.  
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7. What is photosynthesis? 

 JÎa÷\ºUøP GßÓõÀ GßÚ? 

8. What is the difference between biogas and biomass? 

 E°ºÁõ² ©ØÖ® E°ºzvμÒ Cøh÷¯ ÷ÁÖ£õk GßÚ? 

9. Why is energy storage important in renewable energy 
systems? 

 «Ð¸ÁõUPzuUP BØÓÀ Aø©¨¦PÎÀ BØÓÀ ÷\ª¨¦ 
Hß •UQ¯®? 

10. Write the cell reaction of a lead-acid battery during 
discharge. 

 ö»m&B]m ªßP»zvß ªßÛÓUPvß ÷£õx {PÊ® P» 
ÂøÚø¯ GÊxP.  

 Part B  (5 × 5 = 25) 

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

11. (a) Comment on the statement: Energy consumption as 
a measure of prosperity. 

  ‘BØÓÀ ~PºÄ ÁÍ©õÚ ÁõÌUøP°ß 

AÍÄ÷Põ»õS®’ GßÓ TØøÓ¨ £ØÔ P¸zx 
öu›ÂUP.  

Or 

 (b) Write short notes on : 

  (i)  Bio gas  

  (ii)  OTEC 

  (i) E°ºÁõ² 

  (ii) PhÀ öÁ¨£ BØÓÀ (OTEC) SÔzx SÔ¨¦PÒ 
ÁøμP. 
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12. (a) What are the reasons for variation in solar radiation 
reaching the earth than received at the outside of 
the atmosphere? 

  ÁÎ©sh»zvØS öÁÎ÷¯ QøhUS® `›¯ 
PvºÃaø\ Âh §ªø¯ Aøh²® `›¯ PvºÃºa]À 
©õØÓ® HØ£hU Põμn[PÒ ¯õøÁ? 

Or 

 (b) Explain the principle, construction and working of a 
solar cell. 

  `›¯ ªßPõ»zvß ö\¯À£õk, Pmhø©¨¦ ©ØÖ® 
C¯UP •øÓø¯ ÂÍUSP. 

13. (a) List the advantages of WECS. 

  PõØÖ BØÓÀ ©õØÖ Aø©¨¦PÎß |ßø©PøÍ 
£mi¯¼kP.  

Or 

 (b) Write a note on wind energy data and energy 
estimation. 

  PõØÖ BØÓÀ uμÄ ©ØÖ® BØÓÀ ©v¨¥k SÔzx 
SÔ¨¦ ÁøμP.  

14. (a) List out the factors affecting biogas generation. 

  E°ºÁõ² EØ£zvø¯ £õvUS® PõμoPøÍ 
£mi¯¼kP.  

Or 

 (b) What is meant by wet fermentation and dry 
fermentation? 

Dμ ö|õvzuÀ ©ØÖ® E»º ö|õvzuÀ GßÓõÀ GßÚ? 

15. (a) List and briefly explain different types of fuel cells. 

  £À÷ÁÖ ÁøP¯õÚ G›ö£õ¸Ò ªßP»[PøÍ 
£mi¯¼mk _¸UP©õP ÂÍUSP. 

Or 
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 (b) Write short notes on hydrogen storage methods and 
their significance in fuel cell technology. 

øímμáß ÷\ª¨¦ •øÓPÒ ©ØÖ® G›ö£õ¸Ò 
ªßP»z öuõÈÀ~m£zvÀ AÁØÔß •UQ¯zxÁ® 
SÔzx SÔ¨¤ ÁøμP.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. List out the merits and demerits of renewable and 
nonrenewable energy sources. 

 «Ö¸ÁõUPzuUP ©ØÖ® «Ð¸ÁõUP •i¯õu BØÓÀ 
‰»[PÎß |»ßPøÍ ©ØÖ® SøÓPøÍ £mi¯¼kP.  

17. Describe in brief, the different energy storage methods 
used in the solar system.  

`›¯ BØÓÀ Aø©¨¦PÎÀ £¯ß£kzu¨£k® öÁÆ÷ÁÖ 
BØÓÀ ÷\ª¨¦ •øÓPøÍ _¸UP©õP ÂÁ›UP.  

18. Discuss the applications of wind energy. 

 PõØÖ BØÓ¼ß £¯ß£õkPøÍ ÂÁõvUP.  

19. Discuss the various models of biogas plant in detail. 

 E°ºÁõ² Bø»°ß £À÷ÁÖ ÁiÁø©¨¦PøÍ Â›ÁõP 
ÂÍUSP. 

20. Explain the construction, working, chemical reactions, 
and applications of a nickelcadmium battery with a neat 
diagram. 

 {UPÀ&Põmª¯® ªßP»zvß Pmhø©¨¦, ö\¯À£õk, ÷Áv 
ÂøÚPÒ ©ØÖ® £¯ß£õkPøÍ öuÎÁõÚ Áøμ£hzxhß 
ÂÍUSP. 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What are dislocations? 

 Ch¨¤ÓÌÄPÒ GßÓõÀ GßÚ? 

2. Name few point defects. 

 ]» ¦ÒÎU SøÓø£õkPøÍ ö£¯›kP. 

3. State Hooke’s law. 

 íüUQß Âvø¯ TÖP. 

4. Distinguish between elastic and inelastic behaviour of 
materials. 

 ö£õ¸mPÎß «Ò ©ØÖ® «Íõ |hzøu°ß ÷ÁÖ£õkPøÍU 
SÔ¨¤kP. 

5. What is creep? 

 FºÄ (Creep) GßÓõÀ GßÚ? 

6. Distinguish true stress and engineering stress. 

 ö©´z uøPÄ ©ØÖ® ö£õÔ°¯À uøPÄ ÷ÁÖ£kzxP. 
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7. What is LED? 

 JÎ EªÌ C¸•øÚ©® GßÓõÀ GßÚ? 

8. What are color centers? 

 {Ó ø©¯[PÒ GßÓõÀ GßÚ? 

9. Identify the key difference between Destructive Testing 
(DT) and Non-Destructive Testing (NDT). 

 AÈÄ ÷\õuøÚ (DT) ©ØÖ® AÈÂ»õ ÷\õuøÚ (NDT) 
Cøh÷¯ •UQ¯ ÷ÁÖ£õmøhU SÔ¨¤kP. 

10. State the primary application of a metallurgical 
microscope in NDT. 

 AÈÂ»õ ÷\õuøÚ°À E÷»õPÂ¯À ~s÷nõUQ°ß 
•ußø©¨ £¯ß£õk ¯õx? 

 Part B  (5 × 5 = 25) 

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

11. (a) Mention the effect of imperfections. 

  SøÓ£õkPÎß ÂøÍÄPøÍU SÔ¨¤kP. 

Or 

 (b) Write a note on electronic defects. 

  ªßÚqU SøÓ£õkPÒ SÔzx SÔ¨¦ ÁøμP. 

12. (a) Describe the rubber-like elasticity and mention the 
factors influencing it. 

  Cμ¨£º&÷£õßÓ «Òußø©ø¯ ÂÁ›zx, Aøu¨ 
£õvUS® PõμoPøÍU SÔ¨¤kP. 

Or 

 (b) Explain the spring-dashpot model of viscoelastic 
behaviour. 

  £õS «Ò |hzøu°ß ÂÀ&uøhUP»ß ©õv›ø¯ 
ÂÍUSP. 
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13. (a) Explain the plastic deformation by slip in detail. 

  ÁÊUPÀ (Slip) ‰»® ¤ÍõìiU ]øuÂß (Plastic 
Deformation) ö\¯À•øÓø¯ Â›ÁõP ÂÍUSP. 

Or 

 (b) Write a note on creep resistant materials. 
  FºÄ Gvº¨¦z vÓß öPõsh ö£õ¸mPÒ SÔzx 

SÔ¨¦ GÊxP. 

14. (a) Write the optical absorption in semiconductors and 
insulators. 

  SøÓUPhzvPÒ ©ØÖ® Põ¨¦¨ ö£õ¸mPÎÀ 
JÎ°¯À EmPÁºuø» ÂÍUSP. 

Or 

 (b) Distinguish between fluorescence and 
phosphorescence. 

  JÎºÄ (Fluorescence) ©ØÖ® {ßöÓõÎºuÀ 
(Phosphorescence) Cøh÷¯ ÷ÁÖ£kzxP. 

15. (a) Compare tensile and hardness testing in terms of 
material properties evaluated. 

  ©v¨¤h¨£k® ö£õ¸Î¯À £s¦PÎß 
Ai¨£øh°À CÊøÁ ©ØÖ® PiÚzußø© 
÷\õuøÚPøÍ J¨¤kP. 

Or 

 (b) Discuss the working principle of ultrasonic testing. 
  «ö¯õ¼ ÷\õuøÚ°ß ö\¯À£õk •øÓø¯ 

ÂÁõvUP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Describe about surface defects with necessary diagram. 
 ÷©Ø£μ¨¦U SøÓ£õkPøÍ ÷uøÁ¯õÚ Áøμ£hzxhß 

ÂÁ›UP. 
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17. Describe in detail the inelastic behaviour of materials and 
its significance in material design. 

 ö£õ¸mPÎß «Íõ |hzøu ©ØÖ® ö£õ¸Ò ÁiÁø©¨¤À 
Auß •UQ¯zxÁzøu Â›ÁõP ÂÍUSP. 

18. Describe solid solution and precipitation strengthening 
methods to strengthen the materials. 

 ö£õ¸mPøÍ Á¾¨£kzu¼À vs©U Pøμ\À (Solid 
Solution) ©ØÖ® ÃÌ£iÄ Á¾¨£kzuÀ (Precipitation 
Strengthening) •øÓPøÍ ÂÁ›UP. 

19. Describe about NLO materials and list their applications. 

 ÷|›¯À&AÀ»õu JÎ°¯À ö£õ¸mPÒ £ØÔ ÂÍUQ, 
AÁØÔß £¯ß£õkPøÍ £mi¯¼kP. 

20. Explain radiographic methods of NDT in detail. Discuss 
its advantages, limitations and safety concerns. 

 AÈÂ»õ ÷\õuøÚ°ß PvºÃa_ •øÓPøÍ Â›ÁõP 
ÂÍUSP. Auß |ßø©PÒ, Áμ®¦PÒ ©ØÖ® Pv›¯UP 
£õxPõ¨¦PøÍ ÂÁõvUP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define nanoscale. 

 |õ÷Úõ AÍÄ÷PõÀ & Áøμ¯Ö. 

2. What is an Exciton? 

 GUø\mhõß GßÓõÀ GßÚ? 

3. What do you understand by the term “Chirality”? 

 \©a^›ßø© GßÓ Áõºzøu°ß ¦›uÀ GßÚ? 

4. State any two properties of Carbon Nanotube. 

 Põº£ß |õ÷Úõ SÇõ°ß £s¦PÒ CμsiøÚ u¸P. 

5. Differentiate between Top-down and Bottom-up 
approach. 

 ÷©À&RÌ ©ØÖ® RÌ&÷©À AqS•øÓø¯ ÷ÁÖ£kzxP. 

6. What is CVD? 

 CVD GßÓõÀ GßÚ? 
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7. State the principles of SPM. 

 SPM ß uzxÁzvøÚ u¸P. 

8. Write the applications of Atomic Force Microscopy. 

 Aq\Uv ~s÷nõUQ°ß £¯ß£õkPøÍ GÊxP. 

9. What is a GMR read/write head? 

 GMR £iUP /GÊu uø» GßÓõÀ GßÚ? 

10. What is CNTFET? 

 CNTFET GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the concept of quantum confinement. 

SÁõsh® Aøh¨¦ GßÓ P¸zøu ÂÍUSP. 

Or 

 (b) Write a short note on Fullerence. 
L¦Àö»μßì £ØÔ ]Ö SÔ¨¦ ÁøμP. 

12. (a) Explain the optical properties of Nanomaterials. 
  |õ÷Úõ ö£õ¸mPÎß JÎ°¯À £s¦PÒ £ØÔ 

ÂÍUSP. 

Or 

 (b) Write a short note on surface plasma resonance. 
  ÷©Ø£μ¨¦ ¤Íõì©õß JzuvºÄ £ØÔ ]Ö SÔ¨¦ 

ÁøμP. 

13. (a) Explain the process of e-beam lithography. 
  ªßPØøÓ ¼z÷uõQμõ¤ ö\¯À•øÓø¯ ÂÍUSP. 

Or 

 (b) Explain the synthesis of CNT. 

  CNT E¸ÁõUS® •øÓø¯ ÂÍUSP. 
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14. (a) Illustrate the instrumentation of atomic force 
microscopy with a suitable diagram. 

  AqÂø\ P¸Â¯õUP® ~s÷nõUQø¯ 
ö£õ¸zu©õÚ Áøμ£hzxhß ÂÍUSP. 

Or 

 (b) Explain the use of UV-visible spectroscopy for 
characterising nanomaterials. 

  |õ÷Úõ ö£õ¸mPøÍ ÁøP¨£kzxÁuØS            
UV-¦»¨£k® {Ó©õø»°¯À £¯ß£õmøh ÂÍUSP. 

15.  (a) Explain the use of nanomaterials in Fuel cells and 
photovoltaics. 

  G›ö£õ¸Ò ö\ÀPÒ ©ØÖ® JÎªßÚÊzu[PÎÀ 
|õ÷Úõö£õ¸mPÎß £¯ß£õmøh ÂÍUS. 

Or 

 (b) Explain the role of nanomaterials in drug delivery. 

  ©¸¢x Â{÷¯õPzvÀ |õ÷Úõö£õ¸mPÎß £[øP 
ÂÍUSP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Elaborate on SWCNT. 

 SWCNT £ØÔ ÂÁ›. 

17. Elaborate on mechanical properties of nanomaterials, 
such as hardness, strength, ductility and toughness. 

 PiÚzußø©, Á¼ø©, CÊ£k® ußø© ©ØÖ® 
ÂøÓ¨¦zußø© ÷£õßÓ |õ÷Úõ ö£õ¸mPÎß £À÷ÁÖ 
C¯¢vμ £s¦PøÍ¨ £ØÔ ÂÁ›. 
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18. Discuss the principle and process of physical vapour 
deposition (PVD). 

 C¯Ø¤¯À BÂ £iÄ •øÓ°ß ÷Põm£õk ©ØÖ® 
ö\¯À•øÓø¯ ÂÁ›. 

19. Discuss the working, principle of Transmission Electron 
Microscopy (TEM). 

 iμõßìªåß G»Umμõß ~s÷nõUQ(TEM) ö\¯À£õk, 
÷Põm£õmøh ÂÁ›. 

20. Discuss the different types of nanosensors, such as 
optical, physical and electrochemical sensors. 

 JÎ°¯À, C¯À¤¯À ©ØÖ® ªß÷Áv°¯À EnºÂPÒ 
÷£õßÓ £À÷ÁÖ ÁøP¯õÚ |õ÷Úõ EnºÂPÒ £ØÔ ÂÁ›. 

———————— 


