
  

S–2241   

B.Sc. DEGREE EXAMINATION, APRIL 2026 

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. Define Poisson’s ratio. 

 £õ´\ß ÂQuzøu Áøµ¯Ö. 

2. Write the relation between Young’s modulus, Bulk 
modulus, and Rigidity modulus. 

 ¯[ ©õÔ¼, ö£¸©ÍÄ ©õÔ¼ ©ØÖ® EÖv ©õÔ¼USÒ 
EÒÍ öuõhºø£ GÊxP. 

3. What is depression in a beam? 

 ¥®ªÀ EÒÍ ÁøÍÄ GßÓõÀ GßÚ? 

4. What is uniform and non-uniform bending? 

 JØÖø©¯õÚ ©ØÖ® JØÖø©¯ØÓ ö|QÌÄ GßÓõÀ GßÚ? 

5. What is viscosity? 

 öuÎÄzußø© GßÓõÀ GßÚ? 

6. Differentiate between streamline and turbulent flow. 

 Á›ø\ Kmh® ©ØÖ® SÇ¨£ KmhzvØSÒ EÒÍ 
Âzv¯õ\zøu TÖP. 
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7. What is resonance? 

 Jzvø\Ä GßÓõÀ GßÚ? 

8. State the laws of transverse vibration in strings. 

 P°ÖPÎÀ {ø»¯õÚ Aø» AvºÄPÎß \mh[PøÍ 
SÔ¨¤kP. 

9. What is reverberation? 

 J¼÷\º¨¦ GßÓõÀ GßÚ? 

10. What is magnetostriction effect? 

 Põ¢u Jmh¨ö£õ¸Ò ÂøÍÄ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) 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. 

Or 

 (b) Explain how work is done in stretching a wire. 

  P®¤ø¯ }miUS®÷£õx G¨£i ÷Áø» 
ö\´¯¨£kQÓx Gß£øuU TÖP. 

12. (a) Derive the expression for depression at the loaded 

end of a cantilever. 

  J¸ •øÚ°À ö£õ¸zu¨£mh ¥ªÀ ÁøÍÄUPõÚ 
\©ß£õmøh ö£ÖP. 

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) Explain Stokes’ law and its applications. 

  ì÷hõUQß \mh® ©ØÖ® Auß £¯ß£õkPøÍ 
ÂÍUSP. 

Or 

 (b) Describe the variation of viscosity with 

temperature. 

  öÁ¨£{ø»°ß Põµn©õP öuÎÄzußø© G¨£i 
©õÖQÓx Gß£øu ÂÁ›UPÄ®. 

14. (a) What are Lissajous figures? Explain their formation 

and applications. 

  ¼\õáü E¸Á[PÒ GßÓõÀ GßÚ? AøÁ G¨£i 
E¸ÁõQßÓÚ? 

Or 

 (b) Explain the working principle of a sonometer. 

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

15.  (a) Discuss the applications of ultrasonic waves in 

medicine. 

  ©¸zxÁzvÀ AvºöÁsPÎß £¯ß£õkPøÍ 
ÂÁ›UPÄ®. 

Or 

 (b) Explain Sabine’s formula and its significance. 

  \¤Ûß \©ß£õmøh ÂÍUSP ©ØÖ® Auß 
£¯ßPøÍ TÖP 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the stress-Strain curve and discuss the behaviour 

of different materials under stress. 

 ©Ú AÊzu®&v›¦ ÁøÍøÁ ÂÍUQ, ©Ú AÊzuzvß RÌ 
EÒÍ £À÷ÁÖ ö£õ¸mPÎß |hzøuø¯ ÂÁõv. 
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17. Derive the expression for the bending of a beam and 

explain the significance of the bending moment. 

 ¥ªß ö|QÌÄUPõÚ \©ß£õmøh Á¸ÂUPÄ® Auß 
£¯ßPøÍ ÂÍUPÄ®. 

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

capillary tube. 

 ~sxøÍ SÇõ°À vµÁ KmhzvØPõÚ ¦Áõ_°À÷» 
\©ß£õmøh Á¸Â. 

19. Discuss in detail the working of Melde’s string apparatus 

and its applications. 

 ö©À÷h P°Ö P¸Â°ß ö\¯À •øÓø¯ ©ØÖ® 
£¯ß£õkPøÍ ÂÍUSP. 

20. Explain in detail the different methods of producing 

ultrasonic waves. 

 AvºöÁsPøÍ E¸ÁõUS® •øÓPøÍ ÂÁ›UPÄ®. 

  
———————— 



  

S–2242   

U.G. DEGREE EXAMINATION, APRIL 2026 

Physics 

ALLIED – PHYSICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What are Lissajous figures? 

 ¼\õ]¯ì ¤®£[PÒ GßÓõÀ GßÚ? 

2. What is ultrasonic imaging? 

 EÀmµõ÷\õÛU E¸Á¨£vÄ GßÓõÀ GßÚ? 

3. Define elastic constants. 

 ö|QÌÄzußø© ©õÔ¼PÒ GßÓõÀ GßÚ? 

4. Define surface tension of a liquid. 

 J¸ vµÁzvß £µ¨¦ CÊÂø\ GßÓõÀ GßÚ? 

5. State Clausius statement. 

 QÍõê¯ì AÔUøPø¯ SÔ¨¤kP. 

6. Define entropy. 

 Gßm÷µõ¨¤ø¯ Áøµ¯ÖUPÄ®. 

7. State Biot-Savart’s law. 

 £÷¯õm&\Áºm Âvø¯ SÔ¨¤kP. 
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8. What is circuit breaker? 

 _ØÖ •ÔÂ GßÓõÀ GßÚ? 

9. Write Associative Boolean laws. 

 ÷\ºUøP §¼¯ß ÂvPøÍ GÊxP. 

10. Give the truth table of EX-OR gate. 

 Cµsk EÒÏkPÐUPõÚ GUì&KBº Áõ°¼ß Esø© 
AmhÁønø¯ ÁÇ[SP. 

 Part B  (5  5 = 25) 

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

11. (a) (i)  State the laws of transverse vibration of 
strings. 

  (ii) Calculate the frequency of the fundamental 
note of a string. 1 m long and weighing  
2 grams when stretched by a weight of 400 kg. 

  (i) \µ[PÎß SÖUS AvºÄ ÂvPøÍU 
SÔ¨¤hÄ®. 

  (ii) J¸ \µzvß Ai¨£øhU SÔ¨¤ß 
AvºöÁsønU PnUQkP. 400 Q÷»õ 
Gøh²hß }mk®÷£õx  1 « }Í•® 2 Qµõ® 
Gøh²® C¸US®. 

  

Or 

 (b) What are ultrasonic waves? Give an account of their 
uses and applications. 

  «ö¯õ¼ Aø»PÒ GßÓõÀ GßÚ? AÁØÔß 
£¯ß£õkPÒ ©ØÖ® £¯ß£õkPÎß PnUøPU 
öPõk[PÒ. 

12. (a) Derive an expression for the torsional couple per 
unit twist. 

  J¸ ³Ûm v¸¨£zvØS •ÖUS ÷áõiUPõÚ J¸ 
öÁÎ¨£õmøh¨ ö£ÓÄ®. 

Or 
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 (b) Describe the burette method to compare the 
viscosities of two liquids. 

  Cµsk vµÁ[PÎß £õSzußø©ø¯ J¨¤kÁuØS 
¨³öµm •øÓø¯ ÂÁ›UPÄ®. 

13. (a) Explain change of entropy in a reversible and 
irreversible process. 

  «ÍUTi¯ ©ØÖ® «Í•i¯õu ö\¯À£õmiÀ 
Gßm÷µõ¤°ß ©õØÓzøu ÂÍUS[PÒ. 

Or 

 (b) Derive an expression for efficiency of heat engine. 

  öÁ¨£ C¯¢vµzvß ö\¯ÀvÓÝUPõÚ 
öÁÎ¨£õmøh¨ ö£ÓÄ®. 

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

  £÷¯õm&\Áºm Âvø¯ SÔ¨¤kP. J¸ _ØÖ P®¤°À 
ªß÷ÚõmhzvÚõÀ, E¸ÁõS® Põ¢uzxøÓ°ß 
÷Põm£õmøh ö£ÓÄ®. 

Or 

 (b) What is fuse? Explain the working of “Rewirable 
type fuse’ and ‘cartridge fuse’. 

  E¸Q GßÓõÀ GßÚ? «sk® CønUPUTi¯ E¸Q 
©ØÖ® Põºm›mä ¤³êß ÷Áø»aö\¯À •øÓø¯ 
ÂÍUSP. 

15.  (a) Explain two input EX-OR gate with block diagram 
and truth table. 

  Cµsk EÒÏkPøÍU öPõsh GPì&KBº Áõ°ø» 
Pmhø©¨¦ ÂÍUP¨£h® ©ØÖ® Esø© 
AmhÁøn²hß ÂÍUSP. 

Or 

 (b) State and prove De-morgan’s theorem. 

  i&÷©õºPß Âvø¯ SÔ¨¤k, Auß \õßÖPÐhß 
ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain how the A.C. frequency is measured using 

sonometer. 

 H.] AvºöÁsøn ÷\õ÷Úõ«mhº ‰»® GÆÁõÖ 
AÍUP»õ® Gß£øu ÂÍUSP. 

17. Define rigidity modulus. Describe an experiment to find 

the rigidity modulus of wire using Torsional pendulum. 

Derive the formula used in the experiment. 

 ÂøÓ¨¤ß ©mk Áøµ¯ÖUPÄ®. •ÖUS F\À £¯ß£kzv 
P®¤°ß ÂøÓ¨¦ ©õk»øéU PshÔ¯ J¸ 
£›÷\õuøÚø¯ ÂÁ›UPÄ®. ÷\õuøÚ°À 
£¯ß£kzu¨£mh `zvµzøu¨ ö£ÓÄ®. 

18. What is Joule-Kelvin effect? Explain the theory of Joule-

Kelvin effect. 

 áüÀ&öPÀÂß ÂøÍÄ GßÓõÀ GßÚ? áüÀ&öPÀÂß 
ÂøÍÂß ÷Põm£õmøh ÂÍUSP. 

19. Derive an expression for the r.m.s. value and average 

value of an alternating current. 

 J¸ ©õÖ ªß÷ÚõmhzvØPõÚ r.m.s. ©v¨¦ ©ØÖ® \µõ\› 
©v¨¦UPõÚ \©ß£õmøh ö£ÓÄ®. 

20. Explain how NAND gate can be used as OR, NOT and 

AND gates. Why is NAND gate called universal building 

block? 

 ÷|sm (NAND) Áõ°À GÆÁõÖ OR, NOT ©ØÖ® AND 
Áõ°ÀPÍõP £¯ß£kzu¨£kQÓx Gß£øu ÂÍUSP. 
÷|sm Áõ°À Hß E»PÍõÂ¯ Ai¨£øh Pmk©õÚ® GÚ 
AøÇUP¨£kQÓx Gß£øu ÂÍUSP. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Physics 

PHYSICS FOR EVERYDAY LIFE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the principle of spring balance? 

 }mi¨¦ CøÇ \©{ø» AÍÃmiß ÷Põm£õk GßÚ? 

2. Define Roller Coasters. 

 ÷µõ»º ÷PõìhºPÒ GßÓõÀ GßÚ. 

3. Define myopia and hyperopia. 

 ÷©õ¨¤¯õ ©ØÖ® øí£÷µõ¨¤¯õ Gß£øu Áøµ¯Ö. 

4. Mention two applications of holography. 

 öíõ÷»õQµõ¤°ß Cµsk £¯ß£õkPøÍ SÔ¨¤kP. 

5. How TV works? 

 öuõø»UPõm] GÆÁõÖ ö\¯À£kQÓx. 

6. What is the working principle of a microwave oven? 

 ø©U÷µõ÷ÁÆ KÁÛß ö\¯À£õmk ÷Põm£õk GßÚ? 

7. Define solar energy. 

 `›¯ BØÓø» Áøµ¯Ö. 
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8. What are photovoltaic cells? 

 L÷£õm÷hõ÷ÁõÀöh°U ö\ÀPÒ GßÓõÀ GßÚ? 

9. Name two contributions of C. V. Raman. 

 ^.Â.µõ©Ûß Cµsk •UQ¯©õÚ £[PÎ¨¦PøÍ 
ö£¯›kP. 

10. What was A.P.J. Abdul Kalam’s contribution to missile 

development? 

 H.¤.÷á. A¨xÀ P»õªß HÄPøn ÷©®£õmiØPõÚ 
£[PÎ¨¦ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the mechanism of Roller Coaster. 

  ÷µõ»º ÷Põìhº 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) Describe the working and types of Polaroid camera. 

  ÷£õ»µõ´m ÷P©µõÂß ö\¯À£õk ©ØÖ® Auß 
ÁøPPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Explain about colour photography. 

  {Ó ¦øP¨£h® £ØÔ ÂÍUSP. 
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13. (a) Explain the working process of Hair Dryer with a 

neat diagram. 

  ÷íº møµ¯›ß ö\¯À£õmøh _zu©õÚ KÂ¯zxhß 

ÂÍUSP. 

Or 

 (b) What is a vacuum cleaner? Describe its working 

principle. 

  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) What are solar cells? List out the various 

applications of solar cells. 

  `›¯ PønPÒ GßÓõÀ GßÚ? `›¯ PønPÎß 

£À÷ÁÖ £¯ß£õkPøÍ £mi¯¼kP. 

15.  (a) What is Chandrasekhar’s Limit? List out his 

contribution to astrophysics. 

  \¢vµ÷\Pº Áµ®¦ GßÓõÀ GßÚ? AÁµx ÂsöÁÎ 

C¯Ø¤¯À öuõhº£õÚ £[PÎ¨¦PøÍ SÔ¨¤kP. 

Or 

 (b) What are the contributions of  A.P.J. Abdul Kalam? 

  hõUhº H.¤.÷á. A¨xÀ P»õªß •UQ¯©õÚ 

£[PÎ¨¦PÒ GßÚ? 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe the principle, construction, working and 

advantages of spring balance. 

 }mi¨¦ CøÇ \©{ø» AÍÂ°ß ÷Põm£õk, Aø©¨¦, 
ö\¯À£õk ©ØÖ® Auß |ßø©PøÍ ÂÍUSP. 

17. Explain the recording and reconstruction process involved 

in holography. 

 öíõ÷»õQµõ¤°À Ch®ö£Ö® £vÄ ©ØÖ® ©Ö^µø©¨¦ 
ö\¯À•øÓPøÍ ÂÍUSP. 

18. What is incandescent bulb? Explain the construction and 

working of bulb. List out the advantages and 

disadvantages. 

 C¸sh öÁÎa\ ªßSªÈ GßÓõÀ GßÚ? Auß 
Aø©¨¦ ©ØÖ® ö\¯À£õmøh ÂÍUSP. ÷©¾®, Auß 
|ßø©PÒ ©ØÖ® SøÓ£õkPøÍ £mi¯¼kP. 

19. Discuss the principles, construction, and working of a 

solar water heater. 

 `›¯ öÁ¢}º SÇõ°ß (Solar Water Heater) ÷Põm£õk, 
Aø©¨¦ ©ØÖ® ö\¯À£õmøh ÂÁ›UPÄ®.  

20. Explain the contributions of C.V. Raman to science. List 

out the awards received. 

 ^.Â. µõ©Ûß AÔÂ¯À öuõhº£õÚ £[PÎ¨¦PøÍ 
ÂÍUSP. AÁº ö£ØÓ Â¸xPøÍ £mi¯¼kP. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

First Semester 

Physics 

INTRODUCTORY PHYSICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the resultant of two perpendicular vectors of 
magnitudes 3 N and 4 N? 

 3 N ©ØÖ® 4 N AÍÄÒÍ Cµsk ö\[Szx vø\¯ßPÎß 
öuõS£¯ß GßÚ? 

2. List two standard physics constants with their SI units. 

 Cµsk {ø»¯õÚ C¯Ø¤¯À ©õÔ¼PøÍ AÁØÔß SI 
A»SPÐhß SÔ¨¤kP. 

3. Give two examples of adhesive forces in daily life. 

 |®•øh¯ vÚ\› ÁõÌUøP°À Jmk® Âø\°ß Cµsk 
GkzxUPõmkPøÍ TÖP. 

4. Define electrostatic force and write its mathematical 
formula. 

 {ø»°ß Âø\ø¯ Áøµ¯Özx, Auß Pou `zvµzøu 
GÊxP. 

5. Classify different types of collisions and provide one 
example for each. 

 ÷©õuÀPÎß ÁøPPøÍ ÁøP¨£kzv, JÆöÁõßÖUS® 
J¸ GkzxUPõmk u¸P. 
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6. Define angular momentum and its SI units. 

 ÷Põn E¢uzøu Áøµ¯Özx, Auß Gì.I. A»øPU 
SÔ¨¤kP. 

7. What is the difference between projectile and angular 
motion? 

 GÔ£õøu C¯UP® ©ØÖ® ÷Põn C¯UP® 
BQ¯ÁØÔØQøh÷¯¯õÚ ÷ÁÖ£õk GßÚ? 

8. What is the difference between free and forced 
oscillations? 

 uÛ Aø» C¯UP® ©ØÖ® voUP¨£mh 
Aø»ÄPÐUQøh÷¯¯õÚ ÷ÁÖ£õk GßÚ? 

9. What is the angle of contact for mercury with glass? 

 Psnõi²hß £õuµ\zvß öuõk÷Põn® GßÚ? 

10. Differentiate between conductors and insulators. 

 PhzvPÒ ©ØÖ® ªßPõ¨¤PÐUQøh÷¯¯õÚ ÷ÁÖ£õmøh 
ÂÍUSP. 

 Part B  (5  5 = 25) 

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

11. (a) Explain the addition and subtraction of vectors with 
examples. 

  vø\¯ßPÎß TmhÀ ©ØÖ® PÈzuø» 
GkzxUPõmkPÐhß ÂÍUSP. 

Or 

 (b) Check the dimensional consistency of the equation 

asuasvuv 22 2222  . 

  asuasvuv 22 2222   \©ß£õmiß £›©õn 
J¸ø©zxÁzøu \›£õºUPÄ®.  
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12. (a) Compare gravitational and electromagnetic forces. 

  Dº¨¦Âø\ ©ØÖ® ªßPõ¢u Âø\ø¯ J¨¤kP. 

Or 

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

  J¸ P¨¤ Aø©¨¤À CÊÂø\°ß £[øP 
ÂÁ›UPÄ®. 

13. (a) Derive the expression for kinetic energy and discuss 

its physical significance. 

  C¯UP BØÓ¾UPõÚ `zvµzøu ÁÊÂzx, Auß 
C¯Ø¤¯À •UQ¯zxÁzøu ÂÁõv. 

Or 

 (b) Discuss the applications of alternate energy sources. 

  ©õØÖ BØÓÀ ‰»[PÎß £¯ß£õkPøÍ ÂÁõv. 

14. (a) Describe Kepler’s laws of planetary motion. 

  öP¨Í›ß ÷PõÒ C¯UP ÂvPøÍ ÂÍUSP. 

Or 

 (b) Compare light and sound waves. 

  JÎ ©ØÖ® J¼ Aø»PøÍ J¨¤kP. 

15.  (a) Explain why water forms spherical droplets on a 

waxed surface. 

  ö©ÊS §\¨£mh ÷©Ø£µ¨¤À uspº ÷PõÍz 
xÎPÍõP Hß E¸ÁõQÓx? 

Or 

 (b) Discuss the role of lubricants in reducing friction. 

  Eµõ´øÁU SøÓUP E¯Ä¨ ö£õ¸mPÎß £[øP 
ÂÁõv. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Convert 1 astronomical unit (AU) into meters and express 

it in scientific notation. 

 1 ÁõÛ¯À A»øP (AU) «mhµõP ©õØÔ, Aøu AÔÂ¯À 
SÔ±miÀ öÁÎ¨£kzuÄ®. 

17. Derive the expression for centripetal force acting on a 

satellite in circular orbit. 

 Ámh _ØÖ¨£õøu°À EÒÍ J¸ ö\¯ØøPU÷PõÎß «x 
ö\¯À£k® ø©¯Â»US Âø\UPõÚ öÁÎ¨£õmøh¨ 
ö£ÖP. 

18. Derive the equation for conservation of linear momentum 

in a two-body collision. 

 Cµsk&ö£õ¸Ò ÷©õu¼À ÷|›¯À E¢uzøu¨ 
£õxPõ¨£uØPõÚ \©ß£õmøh¨ ö£ÖP. 

19. Explain different forms of energy with real-life examples. 

 £À÷ÁÖ ÁøP¯õÚ BØÓø» {á ÁõÌUøP 
Euõµn[PÐhß ÂÍUS[PÒ. 

20. Derive an expression for time period in simple harmonic 

motion. 

 uÛa^›ø\ C¯UPzvß Aø»ÄU Põ»zxUPõÚ 
öÁÎ¨£õmøh ö£ÖP. 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Second Semester 

Physics 

HEAT, THERMODYNAMICS AND STATISTICAL 

PHYSICS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Obtain Mayer relation. 

 ÷©¯º EÓøÁ¨ ö£ÖP. 

2. What is Joule-Thomson effect? 

 áüÀ&uõ®\ß ÂøÍÄ GßÓõÀ GßÚ? 

3. State first law of thermodynamics. 

 öÁ¨£ C¯UPÂ¯¼ß •uÀ Âvø¯U TÖ[PÒ. 

4. Define efficiency of a heat engine. 

 öÁ¨£ C¯¢vµzvß ö\¯ÀvÓøÚ Áøµ¯ÖUPÄ®. 

5. What is enthalpy? 

 GßhÀ¤ GßÓõÀ GßÚ? 

6. What is heat death? 

 öÁ¨£ CÓ¨¦ GßÓõÀ GßÚ? 
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7. What is heat conduction? 

 öÁ¨£ PhzuÀ GßÓõÀ GßÚ? 

8. State Stefan’s law. 

 ìj£Ûß Âvø¯U TÖP. 

9. Define phase space. 

 Pmh Chzøu Áøµ¯Ö. 

10. What is macrostate? 

 ÷©U÷µõì÷hm GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain cooling due to adiabatic demagnetisation. 

  öÁ¨£©õÓõ Põ¢u }UPzuõÀ HØ£k® SÎ¹mhø» 
ÂÍUS[PÒ. 

Or 

 (b) Explain Regnault’s method for determination of Cp. 

  Cp–I {ºn°¨£uØPõÚ öµUÚõÀmiß •øÓø¯ 
ÂÍUSP. 

12. (a) Write a note on P-V diagram. 

  P-V Áøµ£hzøu¨ £ØÔ J¸ SÔ¨¦ GÊxP. 

Or 

 (b) Find the efficiency of the Carnot’s engine working 

between the steam point and ice point. 

  }µõÂ ¦ÒÎUS® £Û ¦ÒÎUS® Cøh°À C¯[S® 
Põº÷Úõm C¯¢vµzvß ö\¯ÀvÓøÚU PshÔ¯Ä®. 
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13. (a) One gram molecule of a gas expands isothermally to 

twice its initial volume. Calculate the change in 

entropy in terms of the gas constant. 

  J¸ Qµõ® Áõ² ‰»UTÖ Auß Bµ®£ AÍøÁ Âh 

Cµsk ©h[S \©öÁ¨£©õP Â›ÁøhQÓx. Áõ² 

©õÔ¼°ß Ai¨£øh°À Gßm÷µõ¤°À HØ£k® 

©õØÓzøuU PnUQk[PÒ. 

Or 

 (b) Write Maxwell’s thermodynamical relations. 

  ÷©UìöÁÀ¼ß öÁ¨£ C¯UPÂ¯À EÓÄPøÍ 

GÊx[PÒ. 

14. (a) Write a note on distribution of energy in black body 

radiation. 

  P¸®ö£õ¸Ò PvºÃa]À BØÓÀ £µÁÀ SÔzx J¸ 

SÔ¨¦ GÊx[PÒ. 

Or 

 (b) State Planck’s law and derive it. 

  ¤Íõ[Qß Âvø¯U TÔ Aøu¨ ö£ÖP. 

15.  (a) Compare BE and FD statistics. 

  BE ©ØÖ® FD ¦ÒÎ ÂÁµ[PøÍ J¨¤kP. 

Or 

 (b) Write a note on different types of ensembles. 

  £À÷ÁÖ ÁøP¯õÚ SÊ©[PÒ £ØÔ¯ SÔ¨ø£ 

GÊxP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe Joly’s differential steam calorimeter and explain 

how it is used for finding specific heat of a gas at constant 

volume. 

 ÷áõ¼°ß ÷ÁÖ£mh }µõÂ P÷»õ›«mhøµ ÂÁ›zx, 
{ø»¯õÚ £¸©ÛÀ J¸ Áõ²Âß SÔ¨¤mh öÁ¨£zøuU 
PshÔ¯ Ax GÆÁõÖ £¯ß£kzu¨£kQÓx Gß£øu 
ÂÍUS[PÒ.  

17. Describe with necessary theory, the construction and 

working of a Diesel engine. 

 j\À C¯¢vµzvß Pmk©õÚ® ©ØÖ® ö\¯À£õmøh 
÷uøÁ¯õÚ ÷Põm£õmkhß ÂÁ›UPÄ®. 

18. Derive Clausius- Clapeyron’s equation. 

 QÍõ]¯ì& QÍõ¤µõÛß \©ß£õmøh¨ ö£ÖP. 

19. Describe lee’s disc method for determining thermal 

conductivity of good conductors. Equal length of copper 

and aluminium bars of the same area of cross-section are 

welded end to end. The free ends of copper and 

aluminium bars are maintained at 10° and 0°C 

respectively. Calculate the temperature at interface if  

Kcu = 390 and KAI = 210 respectively. 

 |À» PhzvPÎß öÁ¨£ PhzxzvÓøÚ wº©õÛUP ½°ß 
Ámk •øÓø¯ ÂÁ›UPÄ®. \© }Í, J÷µ SÖUSöÁmk¨ 
£µ¨£ÍÄ öPõsh ö\®¦ ©ØÖ® A¾ªÛ¯ P®¤PÎß 
•øÚ°¼¸¢x •øÚ Áøµ £ØÓøÁUP¨£kvÓx. ö\®¦ 
©ØÖ® A¾ªÛ¯ P®¤PÎß C»Á\ •øÚPÒ •øÓ÷¯ 
10° ©ØÖ® 0°C CÀ £µõ©›UP¨£kQßÓÚ. •øÓ÷¯  
Kcu=390 ©ØÖ® KAI=210 GÛÀ Cøh•PzvÀ 
öÁ¨£{ø»ø¯U PnUQk[PÒ. 

20. Derive Fermi Dirac distribution function. 

 Lö£ºª øhµõU £µÁÀ ö\¯À£õmøh¨ ö£Ö[PÒ. 

  
———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define interference and give an example. 

 SÖURmøh Áøμ¯ÖUPÄ® ©ØÖ® J¸ Euõμn® TÓÄ®. 

2. State Brewster’s law. 

 ¨¹ìh›ß Âvø¯U TÖ[PÒ. 

3. State the Stark effect. 

 ìhõºU ÂøÍøÁU TÖ[PÒ. 

4. State Pauli’s exclusion principle. 

 £õ¼°ß Â»US öPõÒøPø¯U TÖ[PÒ. 

5. Mention the properties of nuclear forces. 

 AqUP¸ Âø\PÎß £s¦PøÍU SÔ¨¤k[PÒ. 

6. What are magic numbers? 

 ©õ¯ GsPÒ GßÓõÀ GßÚ? 

7. Define Galilean transformation. 

 P¼¼¯ß E¸©õØÓzøu Áøμ¯ÖUPÄ®. 
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8. What is meant by length contraction? 

 }Ía _¸UP® GßÓõÀ GßÚ? 

9. What is meant by doping? 

 ÷hõ¨¤[ GßÓõÀ GßÚ? 

10. Define forward bias and reverse bias. 

 •ß÷ÚõUQ \õº¦ ©ØÖ® uø»RÌ \õº¦ BQ¯ÁØøÓ 
Áøμ¯ÖUPÄ®. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain Brewster’s law and derive the expression 
for Brewster’s angle. 

  ¨¹ìh›ß Âvø¯ ÂÍUQ, ¨¹ìh›ß 
÷PõnzvØPõÚ \©ß£õmøh ö£Ö[PÒ. 

Or 

 (b) Give the theory of interference in thin films. 

  ö©À¼¯ £h»[PÎÀ SÖURk ÷Põm£õmøhU 
öPõk[PÒ. 

12. (a) Discuss the working principle of a solar cell. 

  `›¯ ªßP»zvß ö\¯À£õmkU öPõÒøPø¯¨ £ØÔ 
ÂÁõvUPÄ®. 

Or 

 (b) Explain Einstein’s photoelectric effect and its 
significance. 

  IßìjÛß JÎªßÚÊzu ÂøÍÄ ©ØÖ® Auß 
•UQ¯zxÁzøu ÂÍUS[PÒ. 



S–2246 

  

  3

13. (a) Write a short note on magic numbers and shell 
model. 

  ©õ¯ GsPÒ ©ØÖ® öåÀ ©õv› £ØÔ J¸ ]Ö 
SÔ¨ø£ GÊx[PÒ. 

Or 

 (b) A radioactive source has a half-life of 6h. A freshly 
prepared sample of the same exhibits radioactivity 
32 times the permissible safe value. Calculate the 
minimum time after which it would be possible to 
work safely with the source? 

  J¸ Pv›¯UP ‰»zvß Aøμ&B²Ò 6 ©o. C÷u 
‰»zvß ¦v¯ ©õv›, AÝ©vUP¨£mh £õxPõ¨¦ 
©v¨ø£ Âh 32 ©h[S AvP©õÚ Pv›¯UPzøuU 
PõmkQÓx. C¢u ‰»zxhß £õxPõ¨£õP ÷Áø» 
ö\´ÁuØS SøÓ¢u£m\® GÆÁÍÄ ÷|μ® Põzv¸UP 
÷Ásk® Gß£øu PnUQhÄ®. 

14. (a) State the Lorentz transformation equation. 

  ÷»õöμßmì E¸©õØÓ \©ß£õmøhU TÖ[PÒ. 

Or 

 (b) Write a note on Time dilation. 

  ÷|μ Â›ÁõUP® SÔzx J¸ SÔ¨ø£ GÊx[PÒ. 

15.  (a) Describe how a zener diode can be used as a voltage 
regulator. 

  J¸ ãÚº øh÷¯õøh ªßÚÊzu ^μõUQ¯õP GÆÁõÖ 
£¯ß£kzu»õ® Gß£øu ÂÁ›UPÄ®. 

Or 

 (b) Explain the formation of N-type and P-type 
semiconductors. 

  N&ÁøP ©ØÖ® P&ÁøP SøÓUPhzvPÒ E¸ÁõÁøu 
ÂÍUS[PÒ. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the experimental determination of wavelength 
using a diffraction grating. 

 ÂÎ®¦a _¸UPzøu¨ £¯ß£kzv Aø»}Ízøu GÆÁõÖ 
÷\õuøÚ •øÓ°À wº©õÛ¨£x Gß£øu ÂÍUS[PÒ. 

17. Explain the Bohr atom model. 

 ÷£õº Aq ©õv›ø¯ ÂÍUS[PÒ. 

18. Define chain reaction and explain controlled and 
uncontrolled chain reactions. 

 \[Q¼ GvºÂøÚø¯ Áøμ¯Özx Pmk¨£kzu¨£mh 
©ØÖ® Pmk¨£õhØÓ \[Q¼ GvºÂøÚPøÍ ÂÍUS[PÒ. 

19. What is the mass energy equivalence? Obtain Einstein’s 
mass energy relation. 

 {øÓ BØÓÀ \©{ø» GßÓõÀ GßÚ? IßìjÛß {øÓ 
BØÓÀ EÓøÁ¨ ö£Ö[PÒ. 

20. Explain construction and working of full wave rectifier 
with neat diagram. 

 •Ê Aø»z v¸zv°ß Pmk©õÚ® ©ØÖ® ö\¯À£õmøh 
÷|ºzv¯õÚ Áøμ£hzxhß ÂÍUS[PÒ. 

——————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. List two main types of reflecting telescopes. 

 ¤µv£¼US® öuõø»÷|õUQPÎß Cµsk •UQ¯ 
ÁøPPøÍ £mi¯¼k. 

2. Mention one key feature of a radio telescope. 

 ÷µi÷¯õ öuõø»÷|õUQ°ß J¸ •UQ¯ A®\zøuU 
SÔ¨¤k. 

3. What are comets? 

 ÁõÀ«ßPÒ GßÓõÀ GßÚ? 

4. State Bode’s law. 

 ÷£õ÷h°ß Âvø¯U TÖP. 

5. What is a lunar eclipse? 

 \¢vµ QµPn® GßÓõÀ GßÚ? 

6. What is the solar photosphere? 

 `›¯ JÎU÷PõÍ® GßÓõÀ GßÚ? 
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7. Define the H-R diagram. 

 H-R Áøµ£hzøu Áøµ¯Ö. 

8. What is a galaxy cluster? 

 J¸ Âs«ß öPõzx GßÓõÀ GßÚ? 

9. State the difference between total and partial solar 

eclipse. 

 ö©õzu ©ØÖ® £Sv `›¯ QµPnzvØS Cøh°»õÚ 
÷ÁÖ£õmøhU TÖP. 

10. What do you mean by the celestial sphere? 

 ÁõÚU ÷PõÍ® GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the concepts of magnifying power, and 

resolving power of an optical telescope. 

  JÎ°¯À öuõø»÷|õUQ°ß E¸¨ö£¸UP \Uv 
©ØÖ® wºUS® \Uv°ß P¸zxUPøÍ ÂÍUSP. 

Or 

 (b) Describe the significance of the focal ratio in 

determining telescope performance. 

  öuõø»÷|õUQ ö\¯ÀvÓøÚ wº©õÛ¨£vÀ SÂ¯ 
ÂQuzvß •UQ¯zxÁzøu ÂÁ›UP. 

12. (a) Explain the concept of the Oort cloud. 

  Fºm ÷©Pzvß P¸zøu ÂÍUSP. 

Or 

 (b) Discuss any two recent advances in astrophysics. 

  ÁõÛ¯Ø¤¯¼À H÷uÝ® Cµsk \«£zv¯ 
•ß÷ÚØÓ[PøÍ¨ £ØÔ ÂÁõvUP. 
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13. (a) Write a note on transits and their significance. 

  ÷£õUSÁµzxPÒ ©ØÖ® AÁØÔß •UQ¯zxÁ® 
SÔzx J¸ SÔ¨ø£ GÊxP. 

Or 

 (b) Discuss the 11-year solar cycle and its effect on 

Earth. 

  11 Bsk `›¯ _ÇØ] ©ØÖ® §ª°À Auß 
ÂøÍøÁ¨ £ØÔ ÂÁõvUP. 

14. (a) Explain the mechanism of a supernova explosion. 

  J¸ `¨£º÷|õÁõ öÁi¨¤ß ö£õÔ•øÓø¯ 
ÂÍUSP. 

Or 

 (b) Describe the role of dark matter in galaxies. 

  Âs«ß vµÒPÎÀ C¸sh ö£õ¸Îß £[øP 
ÂÁ›UP. 

15.  (a) Distinguish between naked-eye observation and 

telescope-based observation. 

  {ºÁõnU Ps PsPõo¨¦ ©ØÖ® öuõø»÷|õUQ 
Ai¨£øh°»õÚ PsPõo¨¦US Cøh°À 
÷ÁÖ£kzx. 

Or 

 (b) Compare refracting and reflecting telescopes. 

  JÎÂ»PÀ ©ØÖ® ¤µv£¼¨¦ öuõø»÷|õUQPøÍ 
J¨¤kP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain in detail the construction, working, and 

applications of a Hubble Space Telescope. 

 í¨¤Ò ÂsöÁÎ öuõø»÷|õUQ°ß Pmk©õÚ®, 
ö\¯À£õk ©ØÖ® £¯ß£õkPøÍ Â›ÁõP ÂÍUSP. 

17. Illustrate the working principle and methods involved in 

detecting gravitational waves and explain why their 

discovery is important. 

 Dº¨¦ Aø»PøÍU PshÔÁvÀ EÒÍ ö\¯À£õmkU 
öPõÒøP ©ØÖ® •øÓPøÍ ÂÍUQ, AÁØÔß Psk¤i¨¦ 
Hß •UQ¯©õÚx Gß£øu ÂÍUSP. 

18. Explain the structure of the solar atmosphere. 

 `›¯ ÁÎ©sh»zvß Aø©¨ø£ ÂÍUSP. 

19. Explain the birth and death of stars of different masses. 

 öÁÆ÷ÁÖ {øÓPøÍU öPõsh |m\zvµ[PÎß ¤Ó¨¦ 
©ØÖ® CÓ¨¦ •øÓø¯ ÂÍUSP. 

20. Explain the principle, construction, and working of a 

telescope. 

 öuõø»÷|õUQ°ß öPõÒøP, Pmk©õÚ® ©ØÖ® 
ö\¯À£õmøh ÂÍUSP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the function of the cochlea in hearing? 

 ÷PmS® vÓÛÀ ÷PõU¼¯õÂß ö\¯À£õk GßÚ? 

2. State the range of audible sound for humans. 

 ©ÛuºPÐUS ÷PmPUTi¯ J¼°ß Áµ®ø£U TÖP. 

3. Define Simple Harmonic Motion (SHM). 

 GÎ¯ íõº÷©õÛU C¯UPzøu (SHM) Áøµ¯ÖUPÄ®. 

4. What is damping? 

 uo¨¦ GßÓõÀ GßÚ? 

5. What is meant by superposition of waves? 

 Aø»PÎß ÷©À {ø»¨£kzuÀ GßÓõÀ GßÚ? 

6. Define sound envelope. 

 J¼ EøÓø¯ Áøµ¯ÖUPÄ® 
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7. Name the organ responsible for production of human 

voice. 

 ©Ûu SµÀ EØ£zvUS Põµn©õÚ EÖ¨ø£U SÔ¨¤hÄ®. 

8. What is an electronic musical instrument? 

 ªßÚq Cø\UP¸Â GßÓõÀ GßÚ? 

9. What is the principle of a magnetic tape recorder? 

 Põ¢u |õhõ öµUPõºh›ß öPõÒøP GßÚ? 

10. What is Fourier Transform used for? 

 L÷£õ›¯º iµõßìL£õº® GuØPõP¨ £¯ß£kzu¨£kQÓx? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the propagation of sound in air, liquids, and 

solids. 

  Áõ², vµÁ[PÒ ©ØÖ® vh¨ö£õ¸mPÎÀ J¼ 
£µÄÁøu ÂÍUSP. 

Or 

 (b) Explain human and animal sound perception 

briefly. 

  ©ÛuºPÒ ©ØÖ® Â»[SPÎß J¼ EnºøÁ 
_¸UP©õP ÂÍUSP. 

12. (a) Derive the laws of vibration in a stretched string. 

  }mh¨£mh \µzvÀ AvºÄ ÂvPøÍ¨ ö£ÖP. 

Or 

 (b) Compare open and closed organ pipes with 

examples. 

  vÓ¢u ©ØÖ® ‰i¯ EÖ¨¦ SÇõ´PøÍ 
GkzxUPõmkPÐhß J¨¤k. 



S–2248 

  

  
3 

13. (a) Explain the concept of a sound envelope with a neat 

sketch. 

  J¸ ÷|ºzv¯õÚ Áøµ£hzxhß J¼ EøÓ°ß 
P¸zøu ÂÍUSP. 

Or 

 (b) What is a periodic complex waveform? Give an 

example. 

  J¸ Põ» ]UP»õÚ Aø»ÁiÁ® GßÓõÀ GßÚ? J¸ 
Euõµn® öPõk. 

14. (a) Write a note on digital sound synthesizers. 

  iâmhÀ J¼ ]ßuø\\ºPÒ £ØÔ J¸ SÔ¨ø£ 
GÊxP. 

Or 

 (b) Discuss the principle of electronic instruments. 

  ªßÚq P¸ÂPÎß öPõÒøPø¯¨ £ØÔ ÂÁõvUP. 

15.  (a) Write a short note on cylinder and disk records. 

  ]¼shº ©ØÖ® Ámk £vÄPÒ £ØÔ J¸ ]Ö 
SÔ¨ø£ GÊx. 

Or 

 (b) Compare analog and digital recording methods. 

  AÚ»õU ©ØÖ® iâmhÀ £vÄ •øÓPøÍ J¨¤kP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe in detail the mechanism of hearing in humans 

with a neat diagram. 

 ©ÛuºPÎÀ ÷PmS® ö£õÔ•øÓø¯ ÷|ºzv¯õÚ 
Áøµ£hzxhß Â›ÁõP ÂÁ›UP. 
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17. Derive the expression for total energy in a simple 

harmonic oscillator. 

 J¸ GÎ¯ íõº÷©õÛU Bê÷»mh›À ö©õzu 
BØÓ¾UPõÚ öÁÎ¨£õmøh¨ ö£ÖP. 

18. Explain in detail the differences between pure tones and 

complex tones with diagrams. 

 y¯ ÷hõßPÐUS® ]UP»õÚ ÷hõßPÐUS® Cøh°»õÚ 
÷ÁÖ£õkPøÍ Áøµ£h[PÐhß Â›ÁõP ÂÍUSP. 

19. Discuss the working of wind instruments. 

 PõØÖ Cø\UP¸ÂPÎß ö\¯À£õmøh¨ £ØÔ ÂÁõvUP. 

20. What is digital filtering? Explain its role in music 

recording. 

 iâmhÀ ÁiPmkuÀ GßÓõÀ GßÚ? Cø\¨ £vÂÀ Auß 
£[øP ÂÍUSP. 

—————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is static and dynamic friction? 

 {ø»¯õÚ Eµõ´Ä ©ØÖ® C¯UP Eµõ´Ä GßÓõÀ GßÚ? 

2. Define escape velocity and orbital velocity. 

 u¨¤ ö\ÀÁuØPõÚ ÷ÁP® ©ØÖ® |m\zvµ C¯UP ÷ÁP® 
Gß£øÁ GßÚ? 

3. Write the Newton’s law of gravitation. 

 {³mhÛß Dº¨¦ Âvø¯ GÊxP. 

4. Define centre of mass and centre of gravity. 

 SÂ¯zvß ø©¯® ©ØÖ® Dº¨¦ ø©¯® Gß£ÁØøÓ 
Áøµ¯Ö. 

5. Define torque. 

 _ÇÀ Âø\ GßÓõÀ GßÚ? 

6. State law of conservation of energy. 

 BØÓÀ {ø»zußø© Âvø¯ SÔ¨¤kP. 
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7. Define work and power. 

 ÷Áø» ©ØÖ® \Uv Gß£ÁØøÓ Áøµ¯Ö. 

8. Define moment of inertia. 

 _ÇØ] {øÓÁÍÄ GßÓõÀ GßÚ? 

9. Define scleronomous constraints and give an example. 

 ìQöÍ÷µõ÷Úõ©ì Pmk¨£õkPøÍ Áøµ¯ÖUPÄ® ©ØÖ® 
J¸ GkzxUPõmk ÁÇ[SP. 

10. Differentiate Holonomic and Non-Holonomic constraints. 

 ÷íõ÷»õ÷ÚõªU ©ØÖ® ÷|õß&÷íõ÷»õ÷ÚõªU 
Pmk¨£õkPøÍ ÷ÁÖ£kzxP. 

 Part B  (5  5 = 25) 

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

11. (a) State and explain Newton’s three laws of motion 
with suitable examples. 

  {³mhÛß ‰ßÖ C¯UP ÂvPøÍ ö£õ¸zu©õÚ 
GkzxUPõmkPÐhß ÂÍUSP. 

Or 

 (b) Explain the Boy’s method for finding ‘G’. 

  ‘G’ ©v¨ø£ PshÔ¯ £õ´ì •øÓø¯ ÂÍUSP.  

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

  xPÒPÎß Aø©¨¤ØS ø©¯ SÂ¯zvß 
\©ß£õmøh Á¸Â. 

Or 

 (b) Define torque. How is it related to angular 
momentum? 

  _ÇÀ Âø\ Gß£uøÚ Áøµ¯ÖUPÄ®. Ax ÷Põn 
E¢uzxhß GÆÁõÖ öuõhº¦øh¯x Gß£øu 
ÂÍUSP. 
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13. (a) Explain the law of conservation of energy with an 

example. 

  BØÓÀ {ø»zußø© Âvø¯ GkzxUPõmkhß 
ÂÍUSP. 

Or 

 (b) Compare conservative and non-conservative forces 

with suitable examples. 

  uõ[S® Âø\PÒ ©ØÖ® CÀ»õuõµ Âø\PøÍ 
ö£õ¸zu©õÚ GkzxUPõmkPÐhß J¨¤kP. 

14. (a) State and explain perpendicular axis theorem. 

  ö\[Szx Aa_ ÷uØÓzøuU TÔ ÂÍUPÄ®. 

Or 

 (b) Define angular momentum. State and explain the 

law of conservation of angular momentum. 

  ÷Põn E¢uzøu Áøµ¯ÖUPÄ®. ÷Põn E¢uzøu¨ 
£õxPõUS® Âvø¯U TÔ ÂÍUPÄ®. 

15.  (a) Derive D’Alembert’s principle and explain how it 

leads to Lagrange’s equation of motion. 

  i'Aö»®ö£ºmiß öPõÒøPø¯¨ ö£ØÖ, Ax 
»õU÷µg]ß C¯UPa \©ß£õmiØS GÆÁõÖ 
ÁÈÁSUQÓx Gß£øu ÂÍUS[PÒ. 

Or 

 (b) Define generalized coordinates and explain their 

importance. 

  ö£õx Cøn ÁøPPøÍ Áøµ¯ÖUPÄ® ©ØÖ® 
AÁØÔß •UQ¯zxÁzøu ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss the escape velocity from the earth. 

 §ª°¼¸¢x u¨¤aö\À¾® ÷ÁPzøu ÂÁõvUPÄ®. 

17. Derive the expression for angular momentum about the 

centre of mass and discuss its physical significance. 

 SÂ¯zvß ø©¯zvØS›¯ ÷Põn E¢uzvØPõÚ 
\©ß£õmøh ö£ÖP ©ØÖ®, Auß C¯Ø¤¯À 
•UQ¯zxÁzøu ÂÍUSP. 

18. Derive the expression for work done by a variable force 

and explain its significance. 

 ©õÖ£k® Âø\¯õÀ ö\´¯¨£mh ÷Áø»°ß \©ß£õmøh 
ö£ÖP ©ØÖ® Auß •UQ¯zxÁzøu ÂÍUSP. 

19. Derive the expression for the acceleration of a rolling 

body on an inclined plane. 

 \õ´Ä ÷©øh°À E¸sk ö\À¾® J¸ ö£õ¸Îß zÁ›u 
BØÓ¾UPõÚ \©ß£õmøh ö£ÖP. 

20. Derive the equation of motion for Atwood’s machine using 

Lagrange’s method. 

 »õU÷µga Cß •øÓø¯¨ £¯ß£kzv AmÄm Cß 
C¯¢vµzvØPõÚ C¯UPzvß \©ß£õmøh¨ ö£ÓÄ®. 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is resistance? 

 ªß uøh GßÓõÀ GßÚ? 

2. Give the difference between DC and AC. 

 DC ©ØÖ® AC ß ÷ÁÖ£õk u¸P. 

3. What is power grid? 

 ªß Pmhø©¨¦ GßÓõÀ GßÚ? 

4. What is meant by production of electricity? 

 ªß\õµ EØ£zv GßÓõÀ GßÚ? 

5. What is the role of an electrical switch? 

 ªß\õµ ©õØÔ°ß £[S GßÚ? 

6. What is a two way switch? 

 Cµsk ÁÈ ©õØÔ GßÓõÀ GßÚ? 
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7. Why the three phase connection is used? 

 •®•øÚ vÓß Hß £¯ß£kzu¨£kQÓx? 

8. What is meant by power rating of an electrical appliance? 

 ªß\õuÚzvß \Uv ©v¨¥k GßÓõÀ GßÚ? 

9. What is a short circuit? 

 SÖUSa _ØÖ GßÓõÀ GßÚ? 

10. Mention the colour specification for mains, return and 

earth wires. 

 ö©°ß, ›mhß ©ØÖ® Gºz Á¯ºPÐUPõÚ Ásn ÂÁµU 
SÔ¨ø£ SÔ¨¤kP. 

 Part B  (5  5 = 25) 

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

11. (a) Explain the working principle of DC ammeter. 

  DC A®«mh›ß ö\¯À£k® Âuzøu ÂÍUSP. 

Or 

 (b) Explain series and parallel connection of capacitor. 

  ªß÷uUQ°ß öuõhº ©ØÖ® £UP Cøn¨¦ £ØÔ 
ÂÍUSP. 

12. (a) Explain the transmission losses in electricity. 

  ªß\õµzvÀ HØ£k® £›©õØÓ CÇ¨¦PøÍ ÂÍUSP. 

Or 

 (b) Explain the roles of step up and step down 

transformers. 

  HØÖ ªß©õØÔ ©ØÖ® CÓ[S ªß©õØÔ 
BQ¯ÁØÔß £oø¯ ÂÍUSP. 
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13. (a) How are heavy electrical appliances like AC, fridge, 

washing machine, oven, geyser and jet pumps 

installed?  

  H], SÎº\õuÚ ö£mi, \»øÁ C¯¢vµ®, Ak¨¦, 
R\º ©ØÖ® öám £®¦PÒ ÷£õßÓ PÚµP ªß 
\õuÚ[PÒ GÆÁõÖ {ÖÁ¨£kQßÓx? 

Or 

 (b) Explain the electrical provisions required for 

installing an inverter. 

  CßöÁºhº ö£õ¸zxÁuØPõÚ ªß\õµ HØ£õkPøÍ 
ÂÍUSP. 

14. (a) Explain the significance of Joule’s heating effect in 

power delivery. 

  ªß\Uv ÂÛ÷¯õPzvÀ áú¼ß öÁ¨£ ÂøÍÂß 
•UQ¯zxÁzøu ÂÍUSP. 

Or 

 (b) List and explain the measures to save electrical 

energy. 

  ªß\õµ ÷\ª¨¦ |hÁiUøPPøÍ £mi¯¼mk 
ÂÍUSP. 

15.  (a) Explain the effect of electrical overloading. 

  ªß\õµ KÁº ÷»õi[Qß ÂøÍøÁ ÂÍUSP. 

Or 

 (b) List and explain the safety tips to avoid electrical 

shock. 

  ªß\õµ Avºa]ø¯ uÂº¨£uØPõÚ £õxPõ¨¦ 
ÁÈ•øÓPøÍ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain in detail ohm’s law and its applications in 

electrical circuits. 

 Kªß Âvø¯²® Auß £¯ßPøÍ²® Â›ÁõP ÂÍUSP. 

17. Explain the working, applications and effects of series 

and parallel circuits. 

 öuõhº ©ØÖ® Cøn _ØÖPÎß ö\¯À£õk, £¯ßPÒ 
©ØÖ® ÂøÍÄPøÍ ÂÍUSP. 

18. Explain the installation process and applications of two-

way switch. 

 C¸ÁÈ _Âm_PÎß {ÖÁÀ ö\¯À•øÓ ©ØÖ® £¯ßPøÍ 
ÂÍUSP. 

19. Explain the concept of work done by electrical energy and 

its applications. 

 ªß BØÓ»õÀ ö\´¯¨£k® ÷Áø» ©ØÖ® £¯ßPøÍ 
ÂÍUSP. 

20. Explain the fire safety for electric current. 

 ªß\õµzvÚõÀ HØ£k® w Â£zv¼¸¢x £õxPõzxz 
öPõÒÁx £ØÔ ÂÍUSP. 

——————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is meant by chromatic aberration?  

 {Ó¨¤ÓÌa] GßÓõÀ GßÚ? 

2. Define dispersion. 

 {Ó¨¤›øP – Áøμ¯Ö. 

3. Give the conditions necessary for observing interference 
pattern.  

 SÖURmk ÂøÍøÁ Põs£uØS ÷uøÁ¯õÚ 
{£¢uøÚPøÍ u¸P. 

4. What is the use of Michelson’s interferometer?  

 ø©U÷PÀ\ß SÖURmk ÂøÍÄ ©õÛ°ß £¯ß GßÚ? 

5. Define grating element.  

 RØÓo ‰»® Áøμ¯Ö. 

6. What is a zone plate? 

 ©sh»z umk GßÓõÀ GßÚ? 

Sub. Code 
23BPH4C1 



S–2251 

  

  2

7. Give the differences between ordinary ray and extra 
ordinary ray. 

 \õuõμn Pvº ©ØÖ® A\õuõμn Pvº CÁØÔØPõÚ 
÷ÁÖ£õmøh u¸P. 

8. State Biot’s law. 

 ø£¯õm Âvø¯ TÖ. 

9. What is a LASER? 

 ÷»\º GßÓõÀ GßÚ? 

10. Define population inversion.  

 öuõøP uø»RÇõUP® Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Describe  in detail, the construction and working of 
direct vision spectroscope. 

  ÷|º Põm] {Ó©õø»Põmi°ß Aø©¨¦ ©ØÖ® 
ö\¯À£k® •øÓø¯ ÂÍUSP. 

Or 

 (b) Explain the various methods of reducing aberration 
in lenses. 

  ÂÀø»PÎÀ ÷PõÍ¨ ¤ÓÌa]ø¯ SøÓ¨£uØPõÚ 
£À÷ÁÖ •øÓPøÍ ÂÍUSP. 

12. (a) Explain the phenomenon of interference in thin 
films due to reflected light.  

  GvöμõÎ¨¦ Aøh²® PvºPÎß ‰»® 
ö©À÷»kPÎÀ HØ£k® SÖUQmk ÂøÍøÁ £ØÔ 
ÂÍUPÄ®. 

Or 
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 (b) Determine the diameter of a thin wire using  
Air Wedge.  

  PõØÖ B¨¦ ‰»® ö©À¼¯ P®¤°ß Âmhzøu 
{ºn¯® ö\´P. 

13. (a) Distinguish between Fresnel and Fraunhofer 
diffraction.  

  ¨öμÚÀ ©ØÖ® L¨μõß÷í£º ÂÎ®¦ ÂøÍÄPøÍ 
÷ÁÖ£kzxP. 

Or 

 (b) What should be the minimum number of lines in a 
grating which will just resolve the lines in the 
second order whose wavelengths are 5890 Å and 
5896 Å. 

  Cμshõ® Á›ø\°À 5890 Å ©ØÖ® 5896 Å Aø» 
}Í® EÒÍ ÁÈPøÍ £SzuÔ¯ ÷Áskö©ÛÀ 
RØÓo°À C¸UP ÷Ási¯ SøÓ¢u£m\ 
÷PõkPøÍU PnUQkP. 

14. (a) Explain Huygen’s theory of double refraction.  

  Cμmøh JÎÂ»P¾UPõÚ øíöáßêß ÂÍUPzøu 
u¸P. 

Or 

 (b) Obtain an expression for the thickness of a half 
wave plate. 

  Aøμ Aø»z umiß ui©ÝUPõÚ ÷PõøÁø¯¨ 
ö£ÖP. 

15.  (a) Explain the concept of Holography. 

  •¨£›©õn¨ £i©Â¯À (íõ÷»õQμõL¤) SÔzu 
P¸zxUPøÍ GÊxP. 

Or 

 (b) Describe  the construction and working of 
Semiconductor Laser. 

  SøÓPhzv ÷»\›ß Aø©¨¦ ©ØÖ® ö\¯À£õmøh 
ÂÁ›. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

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

 μõ®ìhß PsnÖS P¸Â°ß Aø©¨¦ ©ØÖ® ÷Áø» 
ö\´²® ÂuzvøÚ ÂÍUSP. 

17. Describe  the construction and working of Michelson’s 
interferometer. 

 ø©UPÀ\ß SÖURmk ©õÛ°ß Pmk©õÚ® ©ØÖ® 
ö\¯À£õmøh ÂÁ›. 

18. Determine the wavelength of light using plane diffraction 
grating.  

 ÂÎ®¦ ÂøÍÄU RØÓoø¯U öPõsk JÎ°ß Aø» 
}Ízøu PshÔ²® •øÓø¯ ÂÍUSP. 

19. Describe  the working of Laurent’s half-shade 
polarimeter. 

 »õöμßm]ß Aøμ&{ÇÀ ÷£õ»õ›©õÛ°ß 
ö\¯À£õmiøÚ ÂÁ›. 

20. Explain the principle and working of He-Ne Laser.  

 ï¼¯® – {¯õß (He-Ne) ÷»\›ß öPõÒøP ©ØÖ® 
ö\¯À£õmøh ÂÍUSP.  

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Differentiate Superior and inferior. 

 E¯º¢u ©ØÖ® uõÌ¢u G¾®¦ ö|QÌa]zußø©ø¯ 
÷ÁÖ£kzxP. 

2. What is bone elasticity? 

 G¾®¦ ö|QÌa]zußø© GßÓõÀ GßÚ? 

3. What is endoscopy? 

 Gs÷hõì÷Põ¤ GßÓõÀ GßÚ? 

4. Define blood pressure. 

 Cµzu AÊzuzøu Áøµ¯Ö. 

5. Define strain gauge. 

 v›¦ AÍøÁ Áøµ¯Ö. 

6. State one application of LVDT. 

 LVDT Cß J¸ £¯ß£õmøhU SÔ¨¤kP. 
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7. Differentiate between unipolar and bipolar leads. 

 J¸•øÚ ©ØÖ® C¸•øÚ ªß•øÚPÐUS Cøh°À 
÷ÁÖ£kzxP. 

8. Expand ECG. 

 ECGI Â›ÁõUSP. 

9. What is meant by brain waves? 

 ‰øÍ Aø»PÒ GßÓõÀ GßÚ? 

10. Define electromyography. 

 EMG I Áøµ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Discuss chemical to mechanical energy conversion 

in muscles. 

  uø\PÎÀ ÷Áv°¯À •uÀ C¯¢vµ BØÓÀ ©õØÓ® 
£ØÔ ÂÁõvUP. 

Or 

 (b) Write a note on forces acting on joints. 

  ‰mkPÎÀ ö\¯À£k® Âø\PÒ SÔzx J¸ SÔ¨ø£ 
GÊxP. 

12. (a) Describe laminar vs. turbulent blood flow. 

  ÷»ªÚõº ©ØÖ® öPõ¢uÎ¨£õÚ Cµzu Kmhzøu 
ÂÁ›UP. 

Or 

 (b) Explain nerve impulse conduction. 

  |µ®¦ E¢xÂø\ Phzuø» ÂÁ›UP. 
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13. (a) Explain the working of thermoelectric transducers. 

  öÁ¨£ ªß©õØÔPÎß ö\¯À£õmøh ÂÍUSP. 

Or 

 (b) Write a note on piezoelectric transducers. 

  ø£÷\õ G»Um›U iµõßì³mhºPÒ SÔzx J¸ 
SÔ¨ø£ GÊxP. 

14. (a) Draw a block diagram of an ECG machine and 
explain. 

  J¸ ECG C¯¢vµzvß öuõSv Áøµ£hzøu Áøµ¢x 
ÂÍUSP. 

Or 

 (b) Explain characteristic X-ray spectrum with an 
example. 

  GUì&÷µ ìö£Umµzvß ]Ó¨¤¯À¦PøÍ 
GkzxUPõmkhß ÂÍUSP. 

15.  (a) Explain the origin of EEG signals. 

  EEG ]UÚÀPÎß ÷uõØÓzøu ÂÍUSP. 

Or 

 (b) Write a note on EMG recorder. 

  EMG öµUPõºh›À J¸ SÔ¨ø£ GÊxP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe the standard anatomical position and explain 
the significance of anatomical planes with neat diagrams. 

 {ø»¯õÚ EhØTÔ¯À {ø»ø¯ ÷|ºzv¯õÚ 
Áøµ£h[PÐhß ÂÁ›UP, EhØTÔ¯À uÍ[PÎß 
•UQ¯zxÁzøu ÂÍUSP. 

17. Explain in detail the physics of hearing with structure 
and function of the ear. 

 PõxPÎß Aø©¨¦ ©ØÖ® ö\¯À£õmkhß ÷PmS® 
C¯Ø¤¯ø» Â›ÁõP ÂÍUSP. 
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18. Describe in detail the performance characteristics of a 

transducer with suitable examples. 

 J¸ iµõßìi³\›ß ö\¯ÀvÓß £s¦PøÍ 
GkzxUPõmkPÐhß Â›ÁõP ÂÁ›UP. 

19. Describe the production of X-rays and their properties. 

 GUì&PvºPÎß EØ£zv ©ØÖ® AÁØÔß £s¦PøÍ 
ÂÁ›UP. 

20. Describe in detail the principle and working of CT. 

 CT Cß öPõÒøP ©ØÖ® ö\¯À£õmøh Â›ÁõP ÂÁ›UP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define resting potential.  

 K´Ä ªßÚÊzu® Áøµ¯Ö. 

2. What is a pH electrode? 

 pH ªß•øÚ GßÓõÀ GßÚ? 

3. Give any two applications of EEG. 

 EEG&°ß H÷uÝ® C¸ £¯ß£õkPøÍ TÖP.  

4. Write the origin of cardiac action potential.  

 Cu¯ ö\¯À vÓÛß ÷uõØÓzøu GÊxP.  

5. Define dosimeter.  

 ÷hõ]«mhøµ Áøµ¯Ö. 

6. Write any two units of radiation.  

 PvºÃa]ß H÷uÝ® C¸ A»SPøÍ GÊxP.  
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7. What is a transducer? 

 BØÓÀ ©õØÔ (iµõßì³\º) GßÓõÀ GßÚ? 

8. Mention the principle of Computer Tomography (CT). 

 P®¨³mhº ÷hõ÷©õvµõL¤ (CT) ì÷PÚ›ß öPõÒøPø¯ 
SÔ¨¤kP.  

9. What is angiography? 

 Bg]÷¯õQµõ¤ GßÓõÀ GßÚ? 

10. List the types of endoscopes.  

 EÒ÷|õUSU P¸Â°ß ÁøPPøÍ u¸P.  

 Part B  (5  5 = 25) 

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

11. (a) Describe the types of surface electrodes with 

examples.  

  ÷©Ø£µ¨¦ ªß•øÚ°ß ÁøPPøÍ 
Euõµn[PÐhß ÂÍUSP. 

Or 

 (b) Explain the transport of ions through cell 

membranes.  

  ö\À \ÆÄ ÁÈ¯õP A¯ÛPÒ £¯o¨£øu ÂÍUSP. 

12. (a) With a neat diagram, explain the ECG recording 

setup.  

  Áøµ£hzxhß G»Um÷µõ Põºi÷¯õQµõ® (ECG) £vÄ 
Aø©¨ø£ ÂÍUSP. 

Or 

 (b) Write a note on Electromyography (EMG).  

  G»Um÷µõø©÷¯õQµõL¤ (EMG) £ØÔ SÔ¨¦ ÁøµP.  
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13. (a) Explain short wave diathermy.  

  SÖQ¯ Aø» öÁ¨£ ]Qaø\ (h¯õöuºª) £ØÔ 
ÂÍUSP. 

Or 

 (b) Explain different types of radiation safety measures.  

  PvºÃa_ £õxPõ¨¦ •øÓPøÍ ÂÍUSP. 

14. (a) Describe the instrumentation of MRI.  

  Põ¢u AvºÄ Aø» ÁøµÄ (MRI) C¯¢vµzvß 
Aø©¨ø£ ÂÍUSP. 

Or 

 (b) Explain the mathematical basis of image 

construction in CT scan.  

  P®¨³mhº ÷hõ÷©õQµõL¤ (CT) ì÷PÛÀ ¤®£U 
Pmk©õÚzvß Pou Ai¨£øhø¯ ÂÍUSP. 

15.  (a) Explain in detail about Fluoroscopy.  

  L¨÷Íõ÷µõì÷Põ¤ SÔzx ÂÍUSP. 

Or 

 (b) Explain the interaction of laser with biomolecules.  

  E°› ‰»UTÖPÐhß ÷»\›ß öuõhºø£ ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the design of medical instruments and the 

components of bio-medical instrumentation.  

 ©¸zxÁ P¸ÂPÒ ©ØÖ® E°› ©¸zxÁ P¸ÂPÎß 
TÖPÎß ÁiÁø©¨ø£ ÂÍUSP. 
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17. With block diagram, explain the working of EEG machine 

and discuss the classification of brain waves.  

 EEG C¯¢vµzvß öuõSv, ÷Áø»¨£õmøh 
Áøµ£hzxhß ÂÍUQ, ‰øÍ Aø» ÁøP¨£õmøh 
ÂÁ›UPÄ®.  

18. Discuss in detail microwave and ultrasonic diathermy.  

 ø©U÷µõ÷ÁÆ ©ØÖ® AÀmµõ÷\õÛU öÁ¨£ ]Qaø\ £ØÔ 
ÂÁ›.  

19. Describe in detail, the nuclear imaging technique.  

 AqUP¸ C÷©â[ ~m£® £ØÔ ÂÍUSP. 

20. Explain the different types of endoscopes and their 

operation.  

 £À÷ÁÖ ÁøP¯õÚ EhØSÇõ´ EÒ÷|õUS® P¸ÂPÎß 
(Gs÷hõì÷Põ¨¦PÒ) SÔzx ÂÍUSP. 

 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the effect of dielectric on the capacitance of a 

capacitor? 

 J¸ ªß÷uUQ°ß ªß÷uUPzvß «x ªßPõ¨¦¨ 
ö£õ¸Îß ÂøÍÄ GßÚ? 

2. State the laws of thermo-emf. 

 öÁ¨£ ªßÛ¯UP Âø\°ß ÂvPøÍU TÖP. 

3. State Ampere’s circuital law. 

 B®¤¯Ôß _ØÖ Âvø¯U TÖP. 

4. What is torque? 

 •ÖUSÂø\ GßÓõÀ GßÚ? 

5. Derive the relation  MHB  0 . 

  MHB  0  GßÓ öuõhºø£¨ ö£ÖP. 
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6. Calculate the self-inductance of a solenoid having 1000 

turns and length 1 m. the area of cross section is 7 cm2 

and the relative permeability of the core is 1000. 

 1000 v¸¨£[PÐ® 1 « }Í•® öPõsh J¸ ªßPõ¢u 
ªß_ØÔß ußªßyshø»U PnUQk[PÒ. 
SÖUSöÁmk¨ £µ¨£ÍÄ 7 ö\.«2 ©ØÖ® ø©¯zvß 
J¨¥mk Fk¸ÁÀ 1000. 

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

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

8. What is quality factor (Q-factor)? 

 uµU Põµo (Q-Põµo) GßÓõÀ GßÚ? 

9. Write the differential form of Maxwell’s equation in 

material media. 

 ö£õ¸Ò FhPzvÀ ÷©UìöÁÀ¼ß \©ß£õmiß 
ÁøPUöPÊ ÁiÁzøu GÊx[PÒ. 

10. What is displacement current? 

 Ch¨ö£¯ºa] ªß÷Úõmh® GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) What is a capacitor? State its unit and explain its 

principle. 

  ªß÷uUQ GßÓõÀ GßÚ? Auß A»øPU TÔ Auß 
öPõÒøPø¯ ÂÍUS[PÒ. 

Or 

 (b) Differentiate between Peltier and Thomson effect. 

  ö£Ài¯º ©ØÖ® uõ®\ß ÂøÍÄPÐUS Cøh÷¯ 
EÒÍ ÷ÁÖ£õmøhU TÖP. 

12. (a) Deduce the expression for the force between two 

infinitely long parallel conductors. 

  Cµsk GÀø»¯ØÓ }Í©õÚ Cøn¯õÚ 
PhzvPÐUS Cøh÷¯ EÒÍ Âø\UPõÚ 
öÁÎ¨£õmøhU PshÔ¯Ä®. 

Or 
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 (b) Deduce the expression for the magnetic induction 

due to a toroid. 

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

13. (a) State and explain Faraday’s laws of electromagnetic 

induction and Lenz’s law. 

  L£õµ÷h°ß ªßPõ¢u yshÀ ÂvPÒ ©ØÖ® 
ö»ßêß Âvø¯U TÔ ÂÍUS[PÒ. 

Or 

 (b) Define mutual inductance between a pair of coils. 

Derive an expression for the same. 

  J¸ ÷áõi _¸ÒPÐUS Cøh÷¯¯õÚ £µì£µ 
yshø» Áøµ¯ÖUPÄ®. AuØPõÚ ÷PõøÁø¯¨ 
ö£ÓÄ®. 

14. (a) Illustrate, with a diagram, the growth of current in 

a circuit containing resistance and inductance. 

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

Or 

 (b) Derive an expression for the power in ac circuit 

containing resistance, inductance, and capacitance. 

Hence, determine the condition under which the 

current in the circuit is wattless. 

  ªßuøh, ªß yshÀ ©ØÖ® ªß÷uUP® 
BQ¯ÁØøÓU, öPõsh ac _ØÖPÎÀ EÒÍ \UvUPõÚ 
öÁÎ¨£õmøh¨ ö£ÖP. Av¼¸¢x, _ØÖPÎÀ 
ªß÷Úõmh® G¢u {ø»°À Áõm CÀ»õux 
Gß£øuz wº©õÛUPÄ®. 

15.  (a) Obtain the expression for the Poynting vector. 

  £õ°ßi[ öÁUh¸UPõÚ ÷PõøÁø¯¨ ö£ÖP. 

Or 

 (b) Write a short note on refractive index. 

  JÎÂ»PÀ SÔ±k £ØÔ J¸ ]Ö SÔ¨¦ GÊx[PÒ. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Obtain the expression for the capacitance of a spherical 
capacitor. 

 J¸ ÷PõÍ ªß÷uUQ°ß ªß÷uUPzvØPõÚ 
öÁÎ¨£õmøh¨ ö£ÖP. 

17. Explain the principle and construction of a moving coil 
ballistic galvanometer. Derive an expression between the 
quantity of charge flowing through it and the throw 
obtained. 

 C¯[S_¸Ò PõÀÁ÷Úõ«mh›ß öPõÒøP ©ØÖ® 
Pmk©õÚzøu ÂÍUS[PÒ. Auß ÁÈ¯õP £õ²® 
ªßÞmhzvß AÍÂØS® ö£Ó¨£mh GÔu¾US® 
Cøh°»õÚ öÁÎ¨£õmøh¨ ö£Ö[PÒ. 

18. Describe an earth inductor and explain how it is used to 
determine Earth’s (a) horizontal, (b) vertical component of 
induction and (c) angle of dip at a place. 

 J¸ §ª ªßysiø¯ ÂÁ›zx, §ª°ß (A) Qøh©mh, 
(B) ö\[Szx yshÀ TÖ ©ØÖ® (C) J¸ ChzvÀ \õ´Ä 
÷Põnzøu wº©õÛUP Ax GÆÁõÖ £¯ß£kzu¨£kvÓx 
Gß£øu ÂÍUS[PÒ. 

19. An alternating voltage is applied to a circuit containing 
an inductor, capacitor and resistor in series. Write the 
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 öuõh›À J¸ ©õØÖ ªßÚÊzu® 
£¯ß£kzu¨£kQÓx. ªß÷Úõmh®, ªß©Ö¨¦ ©ØÖ® 
ªß÷Úõmhzvß PmhzvØPõÚ öÁÎ¨£õkPøÍ 
GÊx[PÒ. £¯ß£kzu¨£mh ªßÚÊzuzxhß 
ªß÷Úõmh® JzuvºÂÀ C¸¨£uØPõÚ {£¢uøÚø¯¨ 
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 ‰»®, em Aø» 
 \©ß£õmøhU PshÔ¯Ä®. öÁØÔhzvÀ JÎ°ß, 

vø\÷ÁPzøuU PshÔ¯Ä®. 
—————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by electron spin? 

 G»Umµõß _ÇØ] GßÓõÀ GßÚ? 

2. Define spatial quantization. 

 CøhöÁÎ SÁõsh©õUPzøu Áøµ¯ÖUPÄ®. 

3. What are spectral terms and notations? 

 Aø»©õø»¨ £u[PÒ ©ØÖ® SÔ±kPÒ GßÓõÀ GßÚ? 

4. State the selection rules for atomic transitions. 

 Aq {ø»©õØÓ[PÐUPõÚ ÷uºÄ ÂvPøÍU TÖP. 

5. Write any two properties of beta rays. 

 ¥mhõ PvºPÎß H÷uÝ® Cµsk £s¦PøÍ GÊxP. 

6. What is internal conversion? 

 EÒ ©õØÓ® GßÓõÀ GßÚ? 
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7. Define the scattering cross-section. 

 ]uÓÀ SÖUSöÁmøh Áøµ¯ÖUPÄ®. 

8. What is the shell model of the nucleus? 

 AqUP¸Âß Tk ©õv› GßÓõÀ GßÚ? 

9. Define the quantum number isospin. 

 SÁõsh® Gs I÷\õì¤øÚ Áøµ¯ÖUPÄ®. 

10. What is the latitude effect of cosmic rays? 

 AshUPvºPÎß AP»õ[S ÂøÍÄ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the quantum numbers associated with the 

vector atom model. 

  vø\¯ß Aq ©õv›²hß öuõhº¦øh¯ SÁõsh® 
GsPøÍ ÂÍUSP. 

Or 

 (b) Calculate the magnetic dipole moment due to the 

orbital motion of an electron. 

  J¸ G»UmµõÛß _ØÖ¨£õøu C¯UPzvß Põµn©õP 
HØ£k® Põ¢u C¸•øÚz v¸¨¦zvÓøÚ PnUQkP.  

12. (a) Describe the origin of atomic spectra. 

  Aq Aø»©õø»PÎß ÷uõØÓzøu ÂÁ›UPÄ®. 

Or 

 (b) Explain the Paschen-Back effect. 

  £õåß&£õU ÂøÍøÁ ÂÍUSP. 
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13. (a) Discuss the properties of gamma rays. 

  Põ©õ PvºPÎß £s¦PøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Explain the non-conservation of parity in weak 

interactions. 

  Á¾ÂÇ¢u CøhÂøÚPÎÀ \©a^ºz ußø© 
(÷£›mi) Põ¨£õØÓ¨£hõux SÔzx ÂÍUSP. 

14. (a) What is threshold energy? Obtain an expression for 

it. 

  Áõ\À BØÓÀ GßÓõÀ GßÚ? AuØPõÚ ÷PõøÁø¯¨ 
ö£ÖP. 

Or 

 (b) Write a note on the classification of neutrons. 

  {³mµõßPÎß ÁøP¨£õk SÔzx J¸ SÔ¨¦ ÁøµP. 

15.  (a) Explain the elementary particle quantum numbers 

with examples. 

  Ai¨£øhz xPÒ SÁõsh® GsPøÍ 
Euõµn[PÐhß ÂÍUSP. 

Or 

 (b) Describe the altitude effect of cosmic rays. 

  AshUPvºPÎß E¯µ ÂøÍøÁ ÂÁ›UPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe the Stern-Gerlach experiment. How does it 

provide evidence for space quantization and electron 

spin? 

 ìöhºß&öPº»õU ÷\õuøÚø¯ ÂÁ›UPÄ®. Cx 
CøhöÁÎ SÁõsh©õUP® ©ØÖ® G»Umµõß _ÇØ]US 
GÆÁõÖ \õßÓÎUQÓx? 
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17. What is anomalous Zeeman effect? Give a qualitative 

explanation for it. 

 A\õuõµn ^©õß ÂøÍÄ GßÓõÀ GßÚ? AuØPõÚ 
uµ©õÚ ÂÍUPzøu u¸P. 

18. Explain in detail the beta ray spectra. Discuss the 

neutrino hypothesis to explain the continuous spectrum. 

 ¥mhõ Pvº Aø»©õø»PøÍ Â›ÁõP ÂÍUSP. öuõhº 
Aø»©õø»ø¯ ÂÍUP {³m›÷Úõ P¸x÷PõøÍ 
ÂÁõvUPÄ®. 

19. Explain the conservation laws in nuclear reactions. 

Describe the method to determine the Q-value of a 

reaction. 

 AqUP¸ ÂøÚPÎÀ EÒÍ £õxPõ¨¦ ÂvPøÍ ÂÍUSP. 
J¸ ÂøÚ°ß Q&©v¨ø£ {ºn°¨£uØPõÚ •øÓø¯ 
ÂÁ›UPÄ®. 

20. Discuss the classification of elementary particles based on 

their properties and interactions. Explain the quark 

model. 

 Ai¨£øhz xPÒPøÍ AÁØÔß £s¦PÒ ©ØÖ® 
CøhÂøÚPÎß Ai¨£øh°À ÁøP¨£kzv 
ÂÁõvUPÄ®. SÁõºUS ©õv›ø¯ ÂÍUSP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is rectifier? Mention its applications. 

 v¸zv GßÓõÀ GßÚ? Auß £¯ßPøÍU SÔ¨¤kP. 

2. What is a Zener diode? 

 ãÚº øh÷¯õk GßÓõÀ GßÚ? 

3. What is a transistor? Why is it so called? 

 iμõß]ìhº GßÓõÀ GßÚ? 

4. Define : Pinch - off voltage. 

 Áøμ¯Ö : £¯ßöuõhUP ªßÚÊzu®. 

5. Define voltage gain. 

 ªßÚÊzu ö£¸UP® & Áøμ¯Ö. 

6. Write the principle of Feedback. 

 ¤ßÞmhU öPõÒøPø¯ GÊxP. 
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7. What is an Op-Amp? Why it is called so? 

 ö\¯À£õmk ö£¸UQ GßÓõÀ GßÚ? Ax Hß AÆÁõÖ 
AøÇUP¨£kQÓx? 

8. Write the uses of Multivibrator. 

 £À AvºÁõÛß £¯ßPøÍ GÊxP. 

9. What is meant by frequency modulation? 

 AvºöÁs £s÷£ØÓ® GßÓõÀ GßÚ? 

10. Compare FM and AM. 

 FM ©ØÖ® AM &J¨¤kP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Draw and explain the V-I characteristics of a P-N 
junction diode. 

  J¸ P-N \¢v øh÷¯õiß V-I ]Ó¨¤¯À¦PøÍ 
Áøμ¢x ÂÍUSP. 

Or 

 (b) Derive an expression for the efficiency of a full-wave 
rectifier. 

  •Ê&Aø»v¸zv°ß £¯ÝÖ vÓÝUPõÚ 
\©ß£õmøh Á¸Â. 

12. (a) Explain the transistor action in detail. 

  iμõß]ìh›ß ö\¯À£õmøh Â›ÁõP ÂÍUSP. 

Or 

 (b) Draw the circuit for transistor as amplifier in CE 
mode and explain its working. 

  ö£õx EªÌ£õß •øÓ°À J¸ iμõß]ìhº 
ö£¸UQ¯õPa ö\¯À£kÁøu £hzxhß ÂÍUSP. 
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13. (a) Arrive at an expression for the gain of negative 
voltage feed back amplifier. 

  Gvº©øÓ ªßÚÊzu ¤ßÞmh ö£¸UQ°ß 
ö£¸UPzvØPõÚ \©ß£õmøh Á¸Â. 

Or 

 (b) What is an oscillator? What is its need? List the 
advantages. 

  Aø»°¯ØÔ GßÓõÀ GßÚ? Auß ÷uøÁ GßÚ? 
|ßø©PøÍ £mi¯¼kP. 

14. (a) Explain how an OP-Amp can be used as an adder. 

  ö\¯À£õmk ö£¸UQ GÆÁõÖ J¸ Tmi¯õP¨ 
£¯ß£kzu¨£kQÓx Gß£øu ÂÍUSP. 

Or 

 (b) With a neat sketch, explain the working of Astable 
multivibrator. 

  {ø»¯ØÓ £À AvºöÁs ö\¯À£k® Âuzøu J¸ 
÷|ºzv¯õÚ Áøμ£hzxhß ÂÍUSP. 

15.  (a) Explain phase modulation. 

  Pmhn £s÷£ØÓ® £ØÔ ÂÍUSP. 

Or 

 (b) Write a short note on PAM. 

  PAM £ØÔ _¸UP©õP GÊxP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the working of Bridge rectifier and also calculate 
its efficiency and ripple factor. 

 £õ» ÁøPz v¸zu°ß ö\¯À£õmøh ÂÍUQ Auß 
£¯ÝÖvÓß ©ØÖ® xi¨¦U Põμoø¯U PnUQkP. 



S–2256 

  

  4

17. Explain the working of common Emitter configuration 
circuit with its characteristics.  

 ö£õx EªÌ¨£õß Cøn¨¤ß ö\¯À£õmøh Auß 
£s¦PÐhß ÂÍUSP. 

18. Describe the action of Hartley oscillator with the suitable 
diagram. 

 ö£õ¸zu©õÚ Áøμ£hzxhß íõºmi¼ Aø» C¯ØÔ°ß 
ö\¯À£õmøh ÂÍUSP. 

19. Sketch the circuit diagram of differentiator and 
integrator using OP-Amp. Find its output.  

 £S BUP ö£¸UQ ©ØÖ® öuõøP¯õUP _ØøÓ, 
ö\¯À£õmøh ö£¸UQø¯U öPõsk Áøμ¯Ä®. Auß 
öÁÎ±møh PõsP. 

20. Explain the Aptitude modulation with its block diagram 
mention the limitations.  

 uS¢u Pmh¨ £hzxhß Aø»Ãa_ £s÷£ØÔø¯ ÂÍUSP. 
Auß Áμ®¦PøÍ TÖ. 

 
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is superheterodyne principle? 

 `¨£ºïm÷hõ÷µõøhß öPõÒøP GßÓõÀ GßÚ? 

2. What is amplitude modulation? 

 Aø»Ãa_ £s÷£ØÓ® GßÓõÀ GßÚ? 

3. What is the refractive index profile in fiber optics? 

 JÎ CøÇPÎÀ JÎÂ»PÀ SÔ±mk _¯ÂÁµ® GßÚ? 

4. What is optical fiber communication? 

 JÎ CøÇ öuõhº¦ GßÓõÀ GßÚ? 

5. What is the MTI principle? 

 MTI öPõÒøP GßÓõÀ GßÚ? 

6. What is antenna scanning? 

 BsöhÚõ ì÷PÛ[ GßÓõÀ GßÚ? 
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7. Mention any two uses of satellite communication. 

 ö\¯ØøPU÷PõÒ uPÁÀöuõhº¦PÎß H÷uÝ® Cµsk 
£¯ß£õkPøÍU SÔ¨¤hÄ®. 

8. Name two commonly used satellite frequencies. 

 ö£õxÁõP¨ £¯ß£kzu¨£k® Cµsk ö\¯ØøPU÷PõÒ 
AvºöÁsPøÍU SÔ¨¤hÄ®. 

9. What is IPTV? 

 IPTV GßÓõÀ GßÚ? 

10. Define VSAT. 

 VSAT I Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

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

11. (a) What is demodulation? What are the essentials in 
demodulation? 

  i÷©õk÷»åß GßÓõÀ GßÚ? i÷©õk÷»åÛÀ 
•UQ¯ A®\[PÒ GßÚ? 

Or 

 (b) List out the difference between FM and AM 
receivers. 

  FM ©ØÖ® AM ö£Ö|ºPÐUS Cøh°»õÚ 
÷ÁÖ£õmøh £mi¯¼k[PÒ. 

12. (a) Discuss the advantages of optical fibers. 

  JÎ CøÇPÎß |ßø©PøÍ¨ £ØÔ ÂÁõvUPÄ®. 

Or 

 (b) Write a note on classification based on refractive 
index profile. 

  JÎÂ»PÀ SÔ±mk _¯ÂÁµzvß Ai¨£øh°À 
ÁøP¨£õk SÔzx J¸ SÔ¨ø£ GÊx[PÒ. 
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13. (a) Explain about pulsed radar system. 

  xi¨¦ÒÍ ÷µhõº Aø©¨¦ £ØÔ ÂÍUS[PÒ. 

Or 

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

  ÷µhõº Aø©¨¤ß Ai¨£øh TÖPøÍ ÂÁ›UPÄ®. 

14. (a) Explain various multiple access techniques in 

satellite communication.  

  ö\¯ØøPU÷PõÒ uPÁÀöuõhº¦PÎÀ £À÷ÁÖ £» 
AqPÀ ~m£[PøÍ ÂÍUS[PÒ. 

Or 

 (b) Write an essay on satellite communication in India. 

  C¢v¯õÂÀ ö\¯ØøPU÷PõÒ öuõhº¦ SÔzx J¸ 
Pmkøµ GÊx[PÒ. 

15.  (a) List out the features of fax machine. 

  öuõø»|PÀ C¯¢vµzvß A®\[PøÍ 
£mi¯¼k[PÒ. 

Or 

 (b) Write a note on Wi-Fi and 4G technology. 

  Wi-Fi ©ØÖ® 4G öuõÈÀ~m£® SÔzx J¸ SÔ¨ø£ 
GÊx[PÒ. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the function of each stage of superheterodyne 

receiver with the help of a block diagram. 

 J¸ öuõSv Áøµ£hzvß EuÂ²hß 
`¨£ºïm÷hõ÷µõøhß ö£Ö|›ß JÆöÁõ¸ {ø»°ß 
ö\¯À£õmøh²® ÂÍUS[PÒ. 
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17. Explain Optical communication through block diagram. 

List out the merits of optical fibre. 

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

18. Explain search, tracking, and pulsed radar systems with 

neat diagrams. 

 ÷uhÀ, PsPõo¨¦ ©ØÖ® xi¨¦ÒÍ ÷µhõº 
Aø©¨¦PøÍ ÷|ºzv¯õÚ Áøµ£h[PÐhß ÂÍUS[PÒ. 

19. Discuss the working of a satellite communication system 

with diagram. 

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

20. Describe the evolution of mobile communication 

technologies upto 4G. 

 4G Áøµ°»õÚ ö©õø£À öuõhº¦ öuõÈÀ~m£[PÎß 
£›nõ©zøu ÂÁ›UPÄ®. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define solar energy. 

 `›¯ BØÓø» Áøµ¯Ö. 

2. What is meant by renewable energy sources? 

 «Ð¸ÁõUPzuUP BØÓÀ ‰»[PÒ Gß£uß ö£õ¸Ò 
GßÚ? 

3. What is a direct radiation and diffuse radiation? 

 ÷|µi PvºÃa_ ©ØÖ® ]uÔ¯ PvºÃa_ GßÓõÀ GßÚ? 

4. Define altitude. 

 E¯µU÷Põn® Áøµ¯Ö. 

5. What is the basic principle of wind energy conversion? 

 PõØÖ BØÓÀ ©õØÓzvß Ai¨£øhU ÷Põm£õk ¯õx? 

6. What are the two primary mechanisms for producing 
forces from the wind? 

 PõØÔ¼¸¢x Âø\ø¯ E¸ÁõUS® C¸ •ußø©a 
ö\¯À•øÓPÒ ¯õøÁ? 
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7. Write the classifications of biomass conversion 

technologies. 

 E°ºzvµÒ ©õØÓz öuõÈÀ~m£[PÎß ÁøP¨£õkPøÍ 
GÊxP. 

8. What is fermentation? 

 ö|õvzuÀ GßÓõÀ GßÚ? 

9. What is the difference between battery and a fuel cell? 

 ªßP»® ©ØÖ® G›ö£õ¸Ò ªßP»® Cøh÷¯¯õÚ 
÷ÁÖ£õk GßÚ? 

10. State two advantages of hydrogen as an energy carrier. 

 BØÓÀ Fºv¯õP øímµáÛß C¸ |ßø©PøÍU TÖP.  

 Part B  (5  5 = 25) 

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

11. (a) What are the conclusions on alternate energy 

strategies? 

  ©õØÖ BØÓÀ EzvPÎß (Alternate Energy 

Strategies) •iÄPÒ ¯õøÁ?   

Or 

 (b) Write short notes on (i) wind energy (ii) bio-mass 

energy. 

  (i) PõØÖ BØÓÀ (ii) E°ºzvµÒ BØÓÀ SÔzx 
SÖQ¯ SÔ¨¦PÒ ÁøµP. 

12. (a) What are the main applications of solar pond? 

Explain. 

  `›¯ }ºz÷uUPzvß •UQ¯ £¯ß£õkPÒ ¯õøÁ? 
ÂÍUSP. 

Or 

 (b) Explain the types of green houses. 

  £_ø©USiÀ ÁøPPøÍ ÂÍUSP. 
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13. (a) List the disadvantages of WECS. 

  PõØÖ BØÓÀ ©õØÖ Aø©¨¦PÎß SøÓ£õkPøÍ 
£mi¯¼kP. 

Or 

 (b) Write a note on tidal energy. 

  Ku BØÓÀ SÔzx SÔ¨¦ ÁøµP. 

14. (a) Briefly explain the biogas generation. 

  E°ºÁõ² EØ£zv ö\¯À•øÓø¯ _¸UP©õP 
ÂÍUSP. 

Or 

 (b) Explain about wood gasification. 

  ©µ® Áõ² ©õØÓ® £ØÔ ÂÍUSP. 

15.  (a) Explain the working principle of a lead-acid battery 

with a neat chemical reaction. 

  ö»m&B]m ªßP»zvß C¯UPU ÷Põm£õk ©ØÖ® 
÷ÁvÂøÚø¯ ÂÍUSP. 

Or 

 (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. What are the prospects of non-conventional energy 

sources in India? Explain. 

 C¢v¯õÂÀ A\õuõµn BØÓÀ ‰»[PÎß Áõ´¨¦PÒ 
¯õøÁ? ÂÍUSP. 
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17. Discuss the types of instruments employed for measuring 

solar radiation in detail in detail. 

 `›¯ PvºÃaø\ AÍÂh¨ £¯ß£k® P¸ÂPÎß 
ÁøPPøÍ Â›ÁõP ÂÁõvUP. 

18. Elaborate the basic components of WECS. 

 PõØÖ BØÓÀ ©õØÖ Aø©¨¤ß Ai¨£øhU TÖPøÍ 
ÂÍUSP. 

19. Explain the process ‘photosynthesis.’ What are the factors 

which affect bio digestion? Explain briefly. 

 JÎa÷\ºUøP ö\¯À•øÓø¯ ÂÍUSP. E°ºÁõ² 
ö\›©õÚzøu¨ £õvUS® PõµoPÒ ¯õøÁ? ÂÍUSP. 

20. Discuss in detail the advantages, disadvantages, and 

applications of fuel cells. 

 G›ö£õ¸Ò ªßP»[PÎß |ßø©PÒ, SøÓ£õkPÒ ©ØÖ® 
£¯ß£õkPøÍ Â›ÁõP ÂÁõvUP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a Hermitian matrix with an example.  

 J¸ öíº«æ¯ß ©õÔ¼ø¯ Euõµnzxhß 

Áøµ¯ÖUPÄ®. 

2. Write the characteristic equation of a 3 × 3 matrix.  

 J¸ 3 × 3 ©õÔ¼°ß ]Ó¨¦U ÷PõøÁ GÊxP. 

3. Define line integral of a vector field. 

 J¸ öÁUhº ¦»zvß ÷Põk J¸[Qøn¨ø£ 

Áøµ¯ÖUPÄ®. 

4. Write Stoke’s theorem. 

 ì÷hõUì ÷Põm£õmøh SÔ¨¤kP. 
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5. What are unit vectors in spherical coordinates? 

 ÷PõÍ ÁiÁ CønU÷Põm£õmiÀ A»S öÁUhºPÒ GßÚ? 

6. Write the Laplacian of a scalar in cylindrical coordinates. 

 ]¼sh›¯À CønU÷Põm£õmiÀ J¸ ì÷P»›ß 
»õ¨»õ]¯øÚ GÊxP. 

7. State any two properties of Fourier series. 

 §›¯º öuõh›ß Cµsk £s¦PøÍ SÔ¨¤kP. 

8. Write the Fourier transform of axe , 0a . 

 axe , 0a  Cß §›¯º ©õØÓzøu GÊxP. 

9. Write the PDE for one-dimensional heat flow. 

 J¸ £›©õn öÁ¨£¨ £õ´ÂØPõÚ £UPÂøÍÄ PDEø¯ 
GÊxP. 

10. What is meant by boundary condition in PDE? 

 £UPÂøÍÄ PDEÄPÎÀ GÀø» {£¢uøÚ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Find the eigenvalues and eigenvectors of 











32

14
A . 

  









32

14
A  Cß DPß ©v¨¦PÒ ©ØÖ® DPß 

öÁUhºPøÍ PõsP. 

Or 

 (b) Explain diagonalization of a real symmetric matrix. 

  J¸ Esø© Jzv¸US® ©õÔ¼°ß \õ´ÁõUPzøu 
ÂÍUSP. 
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12. (a) State and prove Gauss divergence theorem. 

  Põì Â»PÀ ÷Põm£õmøh SÔ¨¤mk {¹¤UPÄ®. 

Or 

 (b) Evaluate  

S

dSnF ˆ


 for kzjyiyxF ˆˆˆ)( 


 over 

the surface of a unit cube. 

  kzjyiyxF ˆˆˆ)( 


 GßÓõÀ, A»S PÚ \xµzvß 

÷©Ø£µ¨¤À  

S

dSnF ˆ


 I ©v¨¤kP. 

13. (a) Derive expressions for tangent basis vectors in 

cylindrical coordinates. 

  ]¼sh›¯À CønU÷Põm£õmiÀ ÷hg\ßm 
Ai¨£øh öÁUhºPÐUPõÚ öÁÎ¨£õmøh Á¸Â. 

Or 

 (b) Find the divergence and curl of a vector field in 

spherical coordinates. 

  ÷PõÍ ÁiÁ CønU÷Põm£õmiÀ J¸ öÁUhº 
¦»zvß Â»PÀ ©ØÖ® öPºø» PõsP. 

14. (a) Expand xxf )(  in a Fourier cosine series on ),0(  .  

  xxf )(  I ),0(   £Sv°À §›¯º ÷Põø\ß öuõh›À 

Â›ÁõUSP. 

Or 

 (b) Obtain the Fourier sine transform of axe , 0 . 

  axe , 0  Cß §›¯º ø\ß ©õØÓzøu Á¸ÂUPÄ®. 
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15.  (a) Solve the PDE : 

  ,
2

2
2

2

2

x

u
c

t

u









 0),(),0(  tlutu  

  ,
2

2
2

2

2

x

u
c

t

u









 0),(),0(  tlutu  GßÓ PDEI 

wºUPÄ®. 

Or 

 (b) Solve the one-dimensional heat equation  

  ,
2

2

x

u
k

t

u









 0),(),0(  tlutu  by separation of 

variables. 

  ,
2

2

x

u
k

t

u









 0),(),0(  tlutu  GßÓ J¸ £›©õn 

öÁ¨£ \©ß£õmøh ©õÔPøÍ ¤›US® •øÓ°À 
wºUPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Verify Cayley-Hamilton theorem for  

 

























210

121

012

A  and hence find 1A . 

 

























210

121

012

A &UPõÚ ÷P÷»&íõªÀhß ÷Põm£õmøha 

\›£õºzx 1A  I PõsP. 
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17. Using Stokes’ theorem, evaluate  

  

C

dyxdxy )( 22  

 Where C  is the boundary of the square with vertices  

(0, 0), (a, 0), (a, a), (0, a). 

 ì÷hõUì ÷Põm£õmøh¨ £¯ß£kzv  

C

dyxdxy )( 22 I  

(0, 0), (a, 0), (a, a), (0, a) GÚ Áøµ¯ÖUP¨£mh \xµzvß 

GÀø»°À ©v¨¤kP. 

18. Derive the expression for Laplacian in spherical polar 

coordinates. 

 ÷PõÍ ÁiÁ CønU÷Põm£õmiÀ »õ¨»õ]¯ÝUPõÚ 

öÁÎ£õmøh Á¸Â. 

19. Find the Fourier series for  

 













xx

x
xf

0,

0,0
)(  

 













xx

x
xf

0,

0,0
)(  UPõÚ §›¯º öuõhøµ 

Psk¤iUPÄ®. 
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20. Solve the one-dimensional heat equation  

 ,
2

2

x

u
k

t

u









 










l

x
xu


sin)0,( , 10  x . 

 Bµ®£ {£¢uøÚ 









l

x
xu


sin)0,(  Ehß öPõkUP¨£mh 

J¸ £›©õn öÁ¨£ \©ß£õmøh wºUPÄ®. 

————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Find the first approximation to the root of 0523  xx  

between 2 and 3 by bisection method. 

 0523  xx &US 2 ©ØÖ® 3UQøh°À •uÀ ÷uõµõ¯ 
wºøÁ C¸\©öÁmi •øÓ ‰»® PõsP. 

2. Define transcendal equation. 
 Âg]¯ \©ß£õmøh Áøµ¯Ö. 

3. Write the Lagrange’s formula in interpolation. 
 Cøhö\¸P¼À ö»Uµõg]°ß `zvµzøu GÊxP. 

4. State Simpson’s  
3

1
 rule. 

 ]®\Ûß 
3

1
 Âvø¯U TÖP. 

5. Write an algorithm to convert celsius to Kelvin. 
 ö\À]¯øé öPÀÂÚõP ©õØÓ J¸ ÁÈ•øÓ GÊuÄ®. 

6. Draw a flowchart to convert miles to Kilometers. 
 ø©ø» Q÷»õ«mhµõP ©õØÓ J¸ £õ´Ä ÂÍUP¨£h® 

ÁøµP. 

7. Define C tokens. 

 C ÷hõUPßPøÍ Áøµ¯Ö. 
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8. Write any two features of C language. 

 C ö©õÈ°ß H÷uÝ® Cµsk A®\[PøÍ GÊxP. 

9. Define looping in C. 

 C&°À _ÇÀ £ØÔ Áøµ¯Ö. 

10. Write the syntax to create an array in C. 

 CÀ J¸ {µø» J¸ÁõUSÁuØPõÚ öuõh›¯ø» GÊxP. 

 Part B  (5  5 = 25) 

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

11. (a) Find a real root of the equation 0cossin  xxx  

using bisection method. 

  0cossin  xxx  GßÓ \©ß£õmiß J¸ ö©´ 
‰»zøu ¤›zuÀ •øÓ ‰»® PõsP. 

Or 

 (b) Find a real root of the equation 0123  xx  by 

iteration method. 

  ©Ö ö\´øP •øÓ¨£i 0123  xx  GßÓ 
\©ß£õmiß ÷|º©øÓ ‰»® PõsP. 

12. (a) Using Lagrange’s formula  of interpolation find 

)5.9(y  given.  

x : 7 8 9 10 

y : 3 1 1 9 

  ö»Uµõg] Cøhaö\¸PÀ `zvµzøu £¯ß£kzv 
)5.9(y  öPõkUP¨£mhøu PshÔ¯Ä®. 

x : 7 8 9 10 

y : 3 1 1 9 

Or 
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 (b) Evaluate 


3

3

4 dxx  by using Simpson’s 
3

1
 rule. 

  ]®\ß 
3

1
 Âvø¯¨ £¯ß£kzv 



3

3

4 dxx  ©v¨¤k. 

13. (a) Write an algorithm and draw a flow chart to find 

the greatest and smallest numbers from a given list. 

  öPõkUP¨£mh GsPÎÀ ªP¨ö£›¯ ©ØÖ® 
ªPa]Ô¯ GsønU PshÔ¯ J¸ ÁÈ•øÓ ©ØÖ® 
£õ´Ä ÂÍUP¨£h® ÁøµP. 

Or 

 (b) Write an algorithm and draw a flow chart to sort a 

given set of numbers in ascending order. 

  öPõkUP¨£mh GsPøÍ HÖÁ›ø\°À Á›ø\¨£kzu 
J¸ ÁÈ•øÓ ©ØÖ® £õ´Ä ÂÍUP¨£h® ÁøµP. 

14. (a) Explain the structure of C program. 

  C {µ¼ß Aø©¨ø£ ÂÍUSP 

Or 

 (b) What are constants? Explain the various types of 

constants in C. 

  ©õÔ¼ GßÓõÀ GßÚ? C&À EÒÍ ©õÔ¼°ß 
ÁøPPøÍ ÂÍUSP. 

15.  (a) Distinguish between if and while statement in C. 

  CÀ if ©ØÖ® while TØøÓ ÷ÁÖ£kzxP. 

Or 

 (b) What are the main elements of an array 

declaration? Why is it necessary to give the size of 

an array in an array declaration. 

  J¸ Á›ø\ AÔÂ¨¤ß •UQ¯ TÖPÒ ¯õøÁ? J¸ 
Á›ø\ AÔÂ¨¤À J¸ Á›ø\°ß AÍøÁ Hß 
öPõkUP ÷Ásk®? 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the root of 3cos2  xx  correct to three decimal 

places by iteration method. 

 ©Ö ö\´øP •øÓ¨£i 3cos2  xx  GßÓ \©ß£õmiß 
‰»zøu ‰ßÖ u\© Chzv¸zu©õP PõsP.  

17. Using Newton backward interpolation formula, find 
)8.1(f  from the following data : 

x : 0.0 0.5 1.0 1.5 2.0 

y : 0.3989 0.3521 0.2420 0.1295 0.0540 

 {³mhÛß ¤ß÷ÚõUS Cøhaö\¸PÀ Áõ´¨£õmøh 
£¯ß£kzv RÌPsh uµÂ¼¸¢x )8.1(f ß ©v¨ø£U 
PõsP. 

x : 0.0 0.5 1.0 1.5 2.0 

y : 0.3989 0.3521 0.2420 0.1295 0.0540 

18. Write a program using arrays to perform addition and 
subtraction of two 2 × 2 matrices. 

 Cµsk 2 × 2  AoPøÍ TmhÀ ©ØÖ® PÈzuÀ ö\´²® 
J¸ {µø» GÊxP. 

19. List the various operators that are used in C and explain 
their uses with examples. 

 C&À £¯ß£kzu¨£k® £À÷ÁÖ C¯UQPøÍ £mi¯¼mk, 
AÁØÔß £¯ß£õkPøÍ GkzxUPõmkhß ÂÍUSP. 

20. Write a C program to calculate employee payroll 
processing using ‘‘switch’’ and ‘‘GoTo’’ statement (get 5 
Employee details and name, salary, allowances and 
calculate gross pay and display the names of the 
employee who earns more than 75000 per month). 

 ‘‘_Âma’’ ©ØÖ® ‘‘GoTo’’ AÔUøPø¯¨ £¯ß£kzv 
£o¯õÍº \®£Í® ö\¯»õUPzøuU PnUQh J¸ C {µø» 
GÊxP. (5 £o¯õÍº ÂÁµ[PÒ ©ØÖ® AÁµx ö£¯º, 
\®£Í®, öPõk¨£ÚÄPÒ BQ¯ÁØøÓ ö£ØÖ, AÁµx 
ö©õzu Fv¯zøu PnUQmk, J¸ ©õuzvØS 75000US® 
÷©Ø£mh Á¸©õÚ® Dmk® £o¯õÍ›ß ö£¯ºPøÍU 
Põs¤). 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Mention few applications of point defects. 

 ¦ÒÎ ©õ_PÎß ]» £¯ß£õkPøÍU SÔ¨¤hÄ®. 

2. What are line defects? 

 Á› SøÓ£õkPÒ GßÓõÀ GßÚ? 

3. What is meant by modulus as a design parameter? 

 ÁiÁø©¨¦ AÍÄ¸ ©mk GßÓõÀ GßÚ? 

4. Write any two examples of viscoelastic materials. 

 £õS «Òußø© öPõsh ö£õ¸mPÎÀ H÷uÝ® Cµsk 
Euõµn[PøÍ GÊx[PÒ. 

5. What is plastic deformation? 

 SøÇÄ ]øuÄ GßÓõÀ GßÚ? 

6. What are creep resistant materials? 

 FºÄ Gvº¨¦z vÓß öPõsh ö£õ¸mPÒ GßÓõÀ GßÚ? 
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7. What is LCD? 

 vµÁ £iP Põm] (LCD) GßÓõÀ GßÚ? 

8. What are traps and excitons? 

 ¤i¨¤PÒ ©ØÖ® EØ\õPßPÒ GßÓõÀ GßÚ? 

9. Define tensile testing and state one material property it 

measures. 

 CÊøÁ ÷\õuøÚø¯ Áøµ¯Özx, Ax AÍUS® J¸ 
ö£õ¸Î¯À £sø£U SÔ¨¤kP. 

10. What type of waves are used in ultrasonic testing? 

 «ö¯õ¼ ÷\õuøÚ°À £¯ß£kzu¨£k® Aø»PÒ 
GÆÁøP¯õÚøÁ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain stacking faults. 

  AkUS¨ ¤øÇPøÍ ÂÍUSP. 

Or 

 (b) Write a note on edge dislocations. 

  ÂÎ®¦ Ch¨ö£¯ºÄPÒ £ØÔ J¸ SÔ¨¦ GÊx[PÒ. 

12. (a) Explain the atomic model of elastic behaviour of 

solids. 

  vh¨ö£õ¸mPÎß «Ò |hzøu°ß Aq ©õv›ø¯ 
ÂÍUS[PÒ.  

Or 

 (b) What is meant by relaxation process in materials? 

Give an example. 

  ö£õ¸mPÎÀ uÍºÄ {PÌ•øÓ (Relaxation Process) 
Gß£uß ö£õ¸Ò GßÚ? Kº GkzxUPõmk u¸P. 
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13. (a) Draw tensile stress-strain curve and explain. 

  CÊøÁ uøPÄ&v›¦ ÁøÍÁøµø¯ Áøµ¢x 
ÂÍUSP. 

Or 

 (b) Briefly explain the mechanism of creep. 

  FºÂß (creep) ö\¯À•øÓø¯ _¸UP©õP ÂÍUSP. 

14. (a) Write the optical absorption in metals. 

  E÷»õP[PÎß JÎ°¯À EmPÁºuÀ (Optical 

Absorption) £ØÔ GÊxP. 

Or 

 (b) Compare LCD and LED displays. 

  LCD ©ØÖ® LED Põm]¨ £kzvPøÍ J¨¥k ö\´P. 

15.  (a) Explain how a compression test is carried out and 

what information it provides. 

  AÊzu¨ £›÷\õuøÚ GÆÁõÖ ö\´¯¨£kQÓx 
©ØÖ® Ax u¸® uPÁÀPÒ GßÚ Gß£øu ÂÍUSP. 

Or 

 (b) Describe the function and importance of a 

metallurgical microscope in NDT. 

  AÈÄ AØÓ ÷\õuøÚ°À (NDT) E÷»õPÂ¯À 
~s÷nõUQ°ß £o ©ØÖ® •UQ¯zxÁzøu 
ÂÁ›UPÄ®. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Describe about intrinsic defects with necessary diagram. 

 EÒÍõº¢u SøÓ£õkPøÍ ÷uøÁ¯õÚ Áøµ£hzxhß 
ÂÁ›UP. 



S–2261 

  

  
4 

17. Discuss viscoelastic behaviour of materials with suitable 

models. Explain how it differs from purely elastic and 

purely viscous materials. 

 ö£õ¸mPÎß £õS «Òußø© £ØÔ ö£õ¸zu©õÚ 
©õv›PÐhß ÂÁõvUPÄ®. Cx, •ØÔ¾® «Ò ©ØÖ® 
•ØÔ¾® £õS (viscous) ö£õ¸mPÎ¼¸¢x GÆÁõÖ 
©õÖ£kQÓx Gß£øu ÂÍUPÄ®. 

18. Describe strain hardening and grain refinement 

mechanism to strengthen the materials. 

 ö£õ¸mPøÍ Á¾¨£kzxÁuØPõÚ v›¦ ÂøÓ¨§mhÀ 
(Strain Hardening) ©ØÖ® ©oa \ºø©¨£kzuÀ (Grain 

Refinement) ö\¯À•øÓPøÍ ÂÍUSP. 

19. Describe the principle, construction and working of Light 

emitting diodes. 

 JÎ EªÌ C¸•øÚ¯[PÎß (LED) ö\¯À£õk, 
Pmhø©¨¦ ©ØÖ® C¯UP •øÓø¯ ÂÁ›UP. 

20. Describe thermal methods of NDT with special reference 

to thermography. Explain its applications in detecting 

material defects. 

 öÁ¨£ÁøµÂ¯À (Thermograph) SÔ¨£õPU öPõsk 
AÈÂ»õ ÷\õuøÚ°ß (NDT) öÁ¨£ •øÓPøÍ ÂÍUSP. 
ö£õ¸Ò SøÓ£õkPøÍ PshÔ¯ Cuß £¯ß£õkPøÍ 
ÂÁ›UP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Quantum Confinement. 

 SÁõsh® Aøh¨ø£ – Áøµ¯Ö. 

2. Differentiate between fullereme and SWCNT. 

 L¦Àö»›ß ©ØÖ® SWCNTUS Cøh÷¯ EÒÍ 
÷ÁÖ£õmøh TÖP. 

3. List any two optical properties of nanomaterials. 

 |õ÷Úõ ö£õ¸mPÎß H÷uÝ® Cµsk JÎ°¯À 
£s¦PøÍ £mi¯¼kP. 

4. Why are Carbon Nanotubes useful? 

 Hß Põº£ß |õ÷Úõ SÇõ´PÒ £¯ÝÒÍuõP EÒÍx? 

5. What is meant by top-down process? 

 ÷©¼¸¢x RÌ ö\¯À•øÓ GßÓõÀ GßÚ? 

6. Define : Lithography. 

 Áøµ¯Ö : ¼z÷uõQµõ¤. 
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7. State the principle of Scanning Tunneling Microscopy. 

 JÎ Fk¸Ä Ps÷nõmh ~s÷nõUQ°ß öPõÒøPø¯U 
TÖ. 

8. List the applications of SPM. 

 SPM&ß £¯ßPøÍ Á›ø\¨£kzxP. 

9. Define Sensors. 

 Áøµ¯Ö JÎ EnºÂ. 

10. What are biosensors? 

 E°º EnºÂPÒ GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the properties of Nanocomposites. 

  |õ÷Úõ Tmhø©¨¦¨ ö£õ¸mPÎß £s¦PøÍ 
ÂÍUSP. 

Or 

 (b) Write a short note on size and dimensonality effect 

of Nanomaterials. 

  |õ÷Úõ ö£õ¸mPÎß AÍÄ ©ØÖ® £›©õn 
ÂøÍÄPÒ SÔzx J¸ ]Ö SÔ¨¦ ÁøµP. 

12. (a) Explain the mechanical properties of Nanomateials. 

  |õ÷Úõ ö£õ¸mPÎß C¯¢vµ £s¦PøÍ ÂÍUSP. 

Or 

 (b) Explain the dielectric properties of Nanomaterials. 

  |õ÷Úõ ö£õ¸mPÎß ªßPhzuõ¨ £s¦PøÍ 
ÂÍUSP. 
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13. (a) Explain the process of “chemical vapour deposition”. 

  “Cµ\õ¯Ú }µõÂ £iÄ” ö\¯À•øÓ £ØÔ ÂÍUSP. 

Or 

 (b) Explain the sol-gel method of preparing 

nanomaterials. 

  |õ÷Úõ ö£õ¸mPøÍz u¯õ›US® ÷\õÀ&öáÀ 
•øÓø¯ ÂÍUSP. 

14. (a) Explain the working principle of Scanning Electron 

Microscopy (SEM). 

  ì÷PÛ[ G»Umµõß ~s÷nõUQ (SEM) ö\¯À£k® 

öPõÒøPø¯ ÂÍUSP. 

Or 

 (b) How is Powder XRD used to determine the structure 

and grain size of a material? 

  J¸ ö£õ¸Îß Aø©¨¦ ©ØÖ® uõÛ¯ AÍøÁ 

wº©õÛUP yÒ XRD GÆÁõÖ £¯ß£kzu¨£kQÓx? 

15. (a) Explain the role of nanomaterials in rechargeable 

batteries. 

  Ÿ\õºä ö\´¯UTi¯ ÷£mh›PÎÀ 
|õ÷Úõö£õ¸mPÎß £[øP ÂÍUS. 

Or 

 (b) Explain the applications of nanomaterials in 

photodynamic therapy. 

  JÎ C¯UPÂ¯À ]Qaø\°À |õ÷Úõ ö£õ¸mPÎß 
£¯ß£õkPøÍ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Elaborate on MWCNT. 

 MWCNT – £ØÔ ÂÁ›. 

17. Discuss the Magnetic and Electrochemical properties of 

Nanomaterials. 

 |õ÷Úõ ö£õ¸mPÎß Põ¢u ©ØÖ® ªß÷Áv°¯À £s¦PÒ 
£ØÔ ÂÁ›. 

18. Discuss the principle and process of Pulsed Laser 

deposition. 

 xi¨¦ÒÍ }µõÂ £iÂß öPõÒøP ©ØÖ® ö\À•øÓ 
ÂÁ›. 

19. Discuss the working, principle of Scanning Probe 

Microscopy (SPM). 

 ì÷PÛ[ ¨÷µõ¨ ~s÷nõUQ ö\¯À£õk ©ØÖ® 
öPõÒøPø¯ ÂÁ›. 

20. Discuss the different applications of nanomaterials in 

Nanoelectronics, including CNTFET’s and GMR 

read/write heads. 

 |õ÷Úõ G»UmµõÛUêÀ |õ÷Úõ ö£õ¸mPÎß £À÷ÁÖ 
£¯ß£õkPøÍ CNTFETPÒ ©ØÖ® GMR £iUP/GÊu 
uø» Em£h ÂÁ›. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2026 

Sixth Semester 

Physics 

QUANTUM MECHANICS AND RELATIVITY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. State the postulates of special theory of relativity. 

 ]Ó¨¦ \õº¦ ÷Põm£õmiß ¤µuõÚU ÷Põm£õkPøÍ 
 SÔ¨¤kP. 

2. Define time dilation with an example. 

 Põ» Â›ÁõUPzøu (time dilation) J¸  Euõµnzxhß 
ÂÍUSP. 

3. Write the velocity addition formula in special relativity. 

 ]Ó¨¦ \õº¦ ÷Põm£õmiÀ ÷ÁPU TmhÀ `zvµzøu 
 GÊxP. 

4. What is the principle of equivalence? 

 \©zxÁU ÷Põm£õk GßÓõÀ GßÚ? 

5. State Planck’s law of black body radiation. 

 ¤Íõ[Qß P¸®¤sh PvºÃa_ Âvø¯ SÔ¨¤kP. 

6. What is pair production? 

 ÷áõi EØ£zv (pair production) GßÓõÀ GßÚ? 

Sub. Code 

23BPH6C1 

 



S–2263 

  

  
2 

7. Define Hermitian operator. 

 öíºªi¯ß B¨£÷µmhº GßÓõÀ GßÚ? 

8. State Ehrenfest theorem. 

 Gºßö£ìm ÷uØÓzøu SÔ¨¤kP. 

9. Write the energy expression for a particle in a  

one-dimensional box. 

 J¸ £›©õn ö£miUSÒ xPÎß BØÓÀ \©ß£õmøh 
GÊxP. 

10. What is quantum mechanical tunneling? 

 SÁõsh® C¯¢vµ xøÍ±k (Quantum tunneling) 
GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) A moving clock measures 1 s while the stationary 

observer finds 2 s. Calculate the velocity of the 

moving clock. 

  J¸ |P¸® PiPõµ® 1 s PõmkQÓx. {ø»¯õÚ 

£õºøÁ¯õÍº 2 s GßÖ AÍUQÓõº. |P¸® 
PiPõµzvß ÷ÁPzøu PnUQkP. 

Or 

 (b) Derive the Lorentz transformation equations. 

  ö»õµßì ©õØÓa \©ß£õkPøÍ Á¸Â. 

12. (a) Derive the velocity addition theorem in relativity. 

  \õº¤¯¼À ÷ÁPU TmhÀ ÷Põm£õmøh Á¸Â. 

Or 

 (b) Explain inertial and gravitational mass. 

  CÚºæ¯À ©ØÖ® Dº¨¦ {øÓø¯ ÂÍUSP. 
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13. (a) Discuss Davisson–Germer experiment. 

  hõÂ\ß&öáº©º £›÷\õuøÚø¯ ÂÁ›UP. 

Or 

 (b) Write a note on Compton effect. 

  Põ®hß ÂøÍøÁ _¸UP©õP GÊxP. 

14. (a) State and prove the properties of Hermitian 

operators. 

  öíºªi¯ß B¨£÷µmh›ß £s¦PøÍ SÔ¨¤kP 
©ØÖ® {¹¤UP. 

Or 

 (b) Find the commutator  xpx, . 

  P®³m÷hmhº  xpx,  PnUQkP. 

15.  (a) Find the energy eigenvalues of a linear harmonic 

oscillator. 

  ÷|›¯À AvºöÁs AvºÂ°ß BØÓÀ DPß 
©v¨¦PøÍ PshÔP. 

Or 

 (b) Explain qualitatively the rigid rotator. 

  EÖv¯õÚ _Ç¼°ß (rigid rotator) £s¦PøÍ 
ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Derive Einstein’s mass-energy relation E = mc2. 

 IßìjÛß {øÓ&BØÓÀ öuõhº¦ E = mc2 I Á¸Â. 

17. Explain the principle of equivalence and give 

experimental evidences for general relativity. 

 \©zxÁU ÷Põm£õmøh ÂÍUSP ©ØÖ® ö£õxa \õº¤¯À 
÷Põm£õmkUPõÚ £›÷\õuøÚ Buõµ[PøÍ AÎUP. 
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18. Derive De Broglie wavelength and discuss its 

experimental verification. 

 i&¤÷µõUÎ Aø»}Ízøu Á¸ÂUPÄ® Auß £›÷\õuøÚ 
EÖv¨£kzuø» ÂÍUPÄ®. 

19. Derive Schrödinger’s time-independent wave equation in 

one dimension. 

 J¸£›©õnzvÀ ìU÷µõi[P›ß Põ»&\õº£ØÓ Aø»a 
\©ß£õmøh Á¸Â. 

20. Solve Schrödinger equation for a particle in a  

one-dimensional box. 

 J¸£›©õn ö£miUSÒ xPÐUPõÚ ìU÷µõi[Pº 
\©ß£õmøh wºUP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is a unit cell? 

 A»SU Tk GßÓõÀ GßÚ? 

2. Write down the types of crystal bonding. 

 £iP ¤øn¨¦PÎß ÁøPPøÍ GÊxP. 

3. State Dulong and Petit’s law. 

 k»õ[ ©ØÖ® ö£mim Âvø¯ SÔ¨¤kP. 

4. Define thermal conductivity. 

 öÁ¨£U Phzuø» Áøµ¯ÖUPÄ®. 

5. List down any two properties of diamagnetic materials. 

 øh¯õ Põ¢uÂ¯À ö£õ¸mPÎß H÷uÝ® C¸ £s¦PøÍ 
£mi¯¼kP. 

6. What are magnetic domains? 

 Põ¢u¨ ¦»[PÒ (öhõø©ßPÒ) GßÓõÀ GßÚ? 
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7. Write a short note on the effect of temperature on 

dielectric constant. 

 öÁ¨£{ø»°ß uõUP® ªßPhzuõ ©õÔ¼ «x GÆÁõÖ 
ö\¯À£kQÓx Gß£øu ]Ö SÔ¨¦ ÁøµP. 

8. What is ionic polarization? 

 A¯Û •øÚÁõUP® GßÓõÀ GßÚ? 

9. State Meissner effect. 

 ö©´ìÚº ÂøÍøÁ TÖP. 

10. What is Hall Coefficient? 

 íõÀ SnP® GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Obtain the packing, efficiency of BCC structure with 

a neat diagram. 

  ö£õ¸Ò ø©¯ PÚa\xµ Aø©¨¤ß (BCC) ö£õvÄz 
vÓß \uÃuzvøÚ Áøµ£hzxhß PnUQkP. 

Or 

 (b) Derive Bragg’s law and discuss its importance. 

  ¤µõU Âvø¯ Á¸Âzx, Auß •UQ¯zxÁzøu 
ÂÍUSP. 

12. (a) Explain Wiedemann – Franz’ law. 

  øÁm÷©ß & L¤µõßì Âvø¯ ÂÍUSP. 

Or 

 (b) Derive Debye’s T3 law of specific heat of solids. 

  öh¤°ß vh¨ö£õ¸ÐUPõÚ SÔ¨¤mh öÁ¨£z 
vÓÛß T3 Âvø¯ {ÖÄP. 



S–2264 

  

  
3 

13. (a) Explain Hysteresis curve with a sketch. 

  îìöh›]ì ÁøÍÂøÚ £hzxhß ÂÁ›. 

Or 

 (b) Explain Weiss theory of ferromagnetism. 

  Lö£÷µõ Põ¢uÂ¯À £ØÔ¯ öÁ°À ÷Põm£õmøh 
ÂÍUSP. 

14. (a) Describe the different types of polarization 

processes in dielectrics. 

  ªßPhzuõ ö£õ¸mPÎÀ {PÊ® £À÷ÁÖ •øÚÁõUP 
•øÓPøÍ ÂÁ›UPÄ®. 

Or 

 (b) Distinguish between normal and anomalous 

dispersion. 

  C¯À£õÚ ©ØÖ® A\õuõµn £µÁ¾UPõÚ 
÷ÁÖ£õmøh u¸P. 

15. (a) Explain BCS theory. 

  BCS öPõÒøPø¯ ÂÁ›. 

Or 

 (b) With a neat sketch, explain the formation of 

extrinsic semiconductor. 

  öuÎÁõÚ Áøµ£hzxhß, ¦ÓÂ¯»õÚ 
SøÓPhzv°ß E¸ÁõUPzøu ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain the properties of reciprocal lattice and obtain the 

reciprocal lattices to FCC structure. 

 ©õØÖ AoU÷PõøÁ°ß £s¦PøÍ ÂÍUSP. ÷©¾® •P 
ø©¯¨£kzu¨£mh (FCC) PÚ\xµ Aø©¨¤ß ©õØÖ 
AoU÷PõøÁø¯ PshÔ¯Ä®. 
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17. Discuss Einstein’s theory of specific heat capacity. 

 IßìjÛß SÔ¨¤mh öÁ¨£U ÷Põm£õmiøÚ ÂÁ›. 

18. Explain Langevin’s theory of diamagnetism. 

 h¯õ Põ¢uÂ¯¾UPõÚ »õ[öPÂß ÷Põm£õmøh 
ÂÍUPÄ®. 

19. Derive Clausius – Mossotti equation for dielectric 

materials. 

 ªßPõ¨¦ ö£õ¸mPÐUPõÚ QÍõ]¯ì & ö©õ\õmi 
\©ß£õmøh Á¸Â. 

20. Discuss in detail about Hall effect, and describe the 

measurement of conductivity, Hall voltage carrier 

concentration and mobility. 

 íõÀ ÂøÍøÁ £ØÔ ÂÁ›. íõÀ ö\´•øÓ°À 
ªßPhzx Gs, íõÀ ªßÚÊzu®, ªß_ø© ö\ÔÄ 
©ØÖ® |PºvÓß Põs£øu ÂÁ›. 

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Convert 84163  to Hexadecimal. 

 84163  I £vÚõÖ {ø» GsnõP ©õØÖ. 

2. List the uses of k-map. 

 k-Áøµ£hzvß £¯ßPøÍ £mi¯¼k. 

3. What is Half-Subtractor? 

 Aøµ _È¨£õß GßÓõÀ GßÚ? 

4. What is meant by decoding? 

 SÔ }USuÀ GßÓõÀ GßÚ? 

5. Give the function of D-Flip-flop. 

 i&GÊ&ÂÊ ß ö\¯À£õk u¸P. 

6. List the uses of 4-bit shift register. 

 4&¤m |PºÄ £vÂß £¯ßPøÍ £mi¯¼k. 

Sub. Code 

23BPH6E1 

 



S–2265 
 

  

  
2 

7. What is a flag in microprocessor? 

 ~sö\¯¼°À öPõi GßÓõÀ GßÚ? 

8. What is the significance of MIO/  pin? 

 MIO/  •øÚ°ß •UQ¯zxÁ® GßÚ? 

9. What are the modes of operations used in 8253? 

 8253À £¯ß£kzu¨£mh ö\¯À£õmk •øÓPÒ GßÚ? 

10. What are the size of ports in 8251? 

 8251&port PÎß AÍÄPÒ GßÚ? 

 Part B  (5  5 = 25) 

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

11. (a) Convert the decimal number 724 to Hexadecimal 

and Binary number system. 

  £zui Gs 724&I £vÚõÓi ©ØÖ® C¸©£i 
GsnõP ©õØÖP. 

Or 

 (b) Write short notes on BCD codes. 

  BCD SÔ±kPÒ SÔzx ]ÖSÔ¨¦ ÁøµP. 

12. (a) Explain Full Adder Circuit and write its truth table. 

  •ÊUTmi _ØøÓ ÂÍUS. Auß ö©´ 
AmhÁønø¯ GÊxP. 

Or 

 (b) Design a 4:1 Multiplexer and explain. 

  4:1 £»Âß JßÓõUQø¯ ÁiÁø©zx ÂÍUSP. 
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13. (a) Explain the working of asynchronous up counter. 

  Jzu¯[Põ HØÖ Gso°ß ÷Áø» ö\´²® Âuzøu 
ÂÍUS. 

Or 

 (b) Explain the operation of TTL three input NAND 

gate along with circuit diagram. 

  TTL ‰ßÖ EÒÏk NAND Áõ°À&ß 
ö\¯À£õmiøÚ uUP _ØÖ¨ £hzxhß ÂÍUSP. 

14. (a) Write a short note on instruct set of 8085. 

  8085&ß ÁÈ•øÓ öuõS¨¦ £ØÔ ]Ö SÔ¨¦ ÁøµP. 

Or 

 (b) Write an assembly language program for 8 bit 

subtraction. 

  8&bit _È¨£õß öuõS¨¦ ö©õÈ {µø» GÊxP. 

15. (a) Write a note on keyboard interfacing. 

  Âø\¨£»øP Cøh•Pzøu¨ £ØÔ SÔ¨¦ ÁøµP. 

Or 

 (b) How memory is interfaced with Intel 8085? 

  {øÚÁP® GÆÁõÖ CsöhÀ 8085&Ähß 
Cøh•P¨£kzu¨£kQÓx? 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and prove De Morgan’s theorems using logic 

circuits and truth table. 

 j&©õºPß ÷uØÓ[PøÍU TÔ Áõv¯À _ØÖPÒ ©ØÖ® ö©´ 
AmhÁøn öPõsk {¹¤. 
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17. Construct a Full Subtractor Circuit and explain its 

working. 

 •Ê _È¨£õß _ØøÓ ÁiÁø©zx, C¯[S® Âu® £ØÔ 
ÂÍUSP. 

18. Explain the action of Mod-10 counter. 

 Mod-10 Gso°ß ö\¯À£õmiøÚ ÂÍUSP. 

19. Explain the various addressing modes of 8085. 

 8085&ß £À÷ÁÖ •PÁ› •øÓPøÍ ÂÍUSP. 

20. Discuss the operation of 8255 PPI port. 

 8255 ¦Ó {µÀ£kzuUTi¯ Cøh•P xøÓ•P 
ö\¯À£õmøh ÂÁ›. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the approximate wavelength range of visible 

light? 

 ¦»¨£k® JÎ°ß ÷uõµõ¯©õÚ Aø»}Í Áµ®¦ GßÚ? 

2. Give an example of additive primary colours of light. 

 JÎ°ß •ußø© Ásn[PÎß ÷\ºUøPUS J¸ 
Euõµn® öPõk. 

3. What is angle of view? 

 £õºøÁU ÷Põn® GßÓõÀ GßÚ? 

4. Define aperture. 

 xøÍø¯ Áøµ¯Ö. 

5. What is the function of a shutter in a camera? 

 ÷P©µõÂÀ åmh›ß ö\¯À£õk GßÚ? 

6. What is film housing? 

 ¤¼® íÄ][ GßÓõÀ GßÚ? 
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7. What is the difference between grain and noise? 

 uõÛ¯zvØS® \zuzvØS® EÒÍ ÷ÁÖ£õk GßÚ? 

8. Define pixel density. 

 ¤U\À Ahºzvø¯ Áøµ¯Ö. 

9. What is the use of the magic wand selection tool? 

 ©¢vµU÷PõÀ ÷uºÄ P¸Â°ß £¯ß£õk GßÚ? 

10. Mention two advanced editing tools. 

 Cµsk ÷©®£mh Gimi[ P¸ÂPøÍU SÔ¨¤k. 

 Part B  (5  5 = 25) 

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

11. (a) Differentiate chemical route and digital route of 

photography. 

  ¦øP¨£hzvß ÷Áv°¯À ÁÈ ©ØÖ® iâmhÀ 
ÁÈø¯ ÷ÁÖ£kzx. 

Or 

 (b) Explain with diagram the working of a pin-hole 

camera. 

  ¤ß&÷íõÀ ÷P©µõÂß ö\¯À£õmøh Áøµ£hzxhß 
ÂÍUSP. 

12. (a) Differentiate between depth of field and depth of 

focus. 

  ¦» BÇzvØS® SÂ¯ BÇzvØS® Cøh°À 
÷ÁÖ£kzxP. 

Or 

 (b) Give precautions for lens and camera care. 

  ö»ßì ©ØÖ® ÷P©µõ £µõ©›¨¦UPõÚ 
•ßöÚa\›UøP |hÁiUøPPøÍU öPõk. 
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13. (a) Compare different types of film cameras. 

  £À÷ÁÖ ÁøP¯õÚ ¤¼® ÷P©µõUPøÍ J¨¤k. 

Or 

 (b) Explain the role of aperture and shutter in image 

formation. 

  £h E¸ÁõUPzvÀ xøÍ ©ØÖ® åmh›ß £[øP 

ÂÍUS[PÒ. 

14. (a) Compare digital picture information with analog 

picture information. 

  iâmhÀ £hz uPÁø» AÚ»õU £hz uPÁ¾hß 

J¨¤kP. 

Or 

 (b) Write a short note on megapixels and their 

importance. 

  ö©Põ¤U\ÀPÒ ©ØÖ® AÁØÔß •UQ¯zxÁ® 

SÔzx J¸ ]Ö SÔ¨ø£ GÊxP. 

15.  (a) Explain the steps in saving a digital file after 

editing. 

  v¸zv¯ ¤ÓS iâmhÀ ÷Põ¨ø£a ÷\ª¨£vÀ EÒÍ 

£iPøÍ ÂÍUSP. 

Or 

 (b) Explain histogram and curves in digital image 

editing. 

  iâmhÀ £hz v¸zuzvÀ îì÷hõQµõ® ©ØÖ® 

ÁøÍÄPøÍ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. With neat diagrams, explain the effect of focal length on 

image size and image clarity. 

 £h AÍÄ ©ØÖ® £h öuÎÂÀ SÂ¯ }Ízvß ÂøÍøÁ 
÷|ºzv¯õÚ Áøµ£h[PÐhß ÂÍUSP. 

17. Explain different types of lenses used in digital cameras 

and their applications. 

 iâmhÀ ÷P©µõUPÎÀ £¯ß£kzu¨£k® £À÷ÁÖ 
ÁøP¯õÚ ö»ßìPÒ ©ØÖ® AÁØÔß £¯ß£õkPøÍ 
ÂÍUSP. 

18. Describe the construction and working of a view camera. 

 J¸ Põm] ÷P©µõÂß Pmk©õÚ® ©ØÖ® ö\¯À£õmøh 
ÂÁ›UP. 

19. Explain megapixel, grain, noise, and pixel density in 

digital cameras. 

 iâmhÀ ÷P©µõUPÎÀ ö©Põ¤U\À, uõÛ¯®, \zu® ©ØÖ® 
¤U\À Ahºzv BQ¯ÁØøÓ ÂÍUSP. 

20. Describe advanced editing techniques. 

 ÷©®£mh Gimi[ ~m£[PøÍ ÂÁ›UP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is the purpose of hearing aids? 

 ÷PmS® P¸ÂPÎß ÷|õUP® GßÚ? 

2. Write the principle of a force transducer. 

 Âø\ ©õØÔ°ß öPõÒøPø¯ GÊxP. 

3. What is a biomedical signal? Give two examples. 

 E°› ©¸zxÁ \ªUøb GßÓõÀ GßÚ? Cµsk 
GkzxUPõmkPøÍU öPõk. 

4. What are needle electrodes used for? 

 F] ªß•øÚPÒ GuØPõP¨ £¯ß£kzu¨£kQßÓÚ? 

5. What is a radiopharmaceutical? 

 Pv›¯UP ©¸¢x GßÓõÀ GßÚ? 

6. What is the function of a beam restrictor? 

 ¥® Pmk¨£kzv°ß ö\¯À£õk GßÚ? 
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7. Define resonance in MRI. 

 Põ¢u AvºöÁs £hö©k¨¦À Jzvø\ÄPøÍ Áøµ¯Ö. 

8. Write two bio-effects of ultrasound. 

 AvºöÁs J¼°ß Cµsk E°›¯À ÂøÍÄPøÍ 
GÊxP. 

9. Define electromyogram (EMG). 

 G»Um÷µõª÷¯õQµõ® (EMG) I Áøµ¯Ö. 

10. State one clinical application of EOG. 

 EOG Cß J¸ ©¸zxÁ £¯ß£õmøhU SÔ¨¤k. 

 Part B  (5  5 = 25) 

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

11. (a) Explain the mechanism of hearing in humans. 

  ©ÛuºPÎÀ ÷PmS® ö\¯À•øÓø¯ ÂÍUSP. 

Or 

 (b) Explain the working principle of a pressure 

transducer. 

  AÊzu ªß©õØÔ°ß ö\¯À£õmkU öPõÒøPø¯ 
ÂÍUSP. 

12. (a) Explain the principle of EMG and its applications. 

  EMG Cß öPõÒøP ©ØÖ® Auß £¯ß£õkPøÍ 
ÂÍUSP. 

Or 

 (b) Explain the principle and working of surface 

electrodes. 

  ÷©Ø£µ¨¦ ªß•øÚPÎß öPõÒøP ©ØÖ® 
ö\¯À£õmøh ÂÍUSP. 
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13. (a) Discuss methods for safe disposal of radioactive 

waste. 

  Pv›¯UPU PÈÄPøÍ £õxPõ¨£õP APØÖÁuØPõÚ 
•øÓPøÍ¨ £ØÔ ÂÁõvUP. 

Or 

 (b) Explain the factors affecting image quality in CT. 

  CT CÀ £hz uµzøu £õvUS® PõµoPøÍ ÂÍUSP. 

14. (a) List any four MRI biosafety considerations. 

  H÷uÝ® |õßS MRI E°›¯À £ºxPõ¨¦ 
£›^»øÚPøÍ £mi¯¼k. 

Or 

 (b) List four factors affecting ultrasound image quality. 

  AÀmµõ\Äsm £hz uµzøu £õvUS® |õßS 
PõµoPøÍ £mi¯¼k. 

15.  (a) Explain the principle and clinical significance of 

ECG. 

  ECG Cß öPõÒøP ©ØÖ® ©¸zxÁ •UQ¯zxÁzøu 
ÂÍUSP. 

Or 

 (b) Write short notes on the limitations of ultrasound. 

  AÀmµõ\Äsiß Áµ®¦PÒ SÔzx ]Ö SÔ¨¦PøÍ 
GÊxP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Discuss in detail the problems encountered in measuring 

living systems and suggest possible solutions. 

 E°¸hß EÒÍ Aø©¨¦PøÍ AÍÂk® ÷£õx HØ£k® 
]UPÀPøÍ Â›ÁõP ÂÁõvzx \õzv¯©õÚ wºÄPøÍ 
£›¢xøµUP. 
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17. With a block diagram, explain EEG instrumentation. 

 J¸ öuõSv Áøµ£hzxhß, EEG P¸ÂPøÍ ÂÍUSP. 

18. Explain in detail the principle, working and applications 

of computed tomography. 

 PoÛ ÷hõ÷©õQµõL¤°ß öPõÒøP, ö\¯À£õk ©ØÖ® 
£¯ß£õkPøÍ Â›ÁõP ÂÍUSP. 

19. Describe the construction and working of ultrasound 

transducers with neat diagrams. 

 AÀmµõ\Äsm iµõßì³\ºPÎß Pmk©õÚ® ©ØÖ® 
ö\¯À£õmøh ÷|ºzv¯õÚ Áøµ£h[PÐhß ÂÁ›UP. 

20. Explain the principle and working of CT scan with its 

clinical applications. 

 CT ì÷PÛß öPõÒøP ©ØÖ® ö\¯À£õmøh Auß 
©¸zxÁ £¯ß£õkPÐhß ÂÍUSP. 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a Hermitian matrix.  

 J¸ öíºªmi¯ß ÷©m›Uøé Áøµ¯ÖUPÄ®. 

2. State the Cayley-Hamilton theorem. 

 ÷P¼&íõªÀhß ÷Põm£õmøh SÔ¨¤kP. 

3. Write the physical significance of divergence. 

 øhÁºöáßêß C¯Ø¤¯À •UQ¯zxÁzøu GÊxP. 

4. State Gauss's divergence theorem. 

 Põì øhÁºöáßì ÷Põm£õmøh SÔ¨¤kP. 

5. What is meant by scale factor in curvilinear coordinates? 

 ÁøÍ¢u ÷|ºU÷Põk Cøn¨¤À AÍÄUTÖ (Scale Factor)  

GßÓõÀ GßÚ?  
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6. Write the Laplacian operator in spherical coordinates.  

 ÷PõÍ Cøn¨¤À »õ¨÷»æ¯ß ö\¯¼ø¯ GÊxP.  

7. State Dirichlet's conditions for a Fourier series.  

 L§›¯º öuõhº (Fourier series) UPõÚ i›]÷» 
÷Põm£õmiß {£¢uøÚPøÍ SÔ¨¤kP. 

8. Write the Fourier transform of axe . 

 axe Cß L§›¯º ©õØÓzøu GÊxP.  

9. Write the one-dimensional wave equation. 

 J¸&AÍÂ»õÚ Aø»a \©ß£õmøh GÊxP. 

10. Define boundary conditions in PDE. 

 £Sv ÷ÁÖ£õmk \©ß£õmiÀ GÀø» {£¢uøÚPøÍ 
Áøµ¯ÖUPÄ®. 

 Part B  (5  5 = 25) 

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

11. (a) Find the eigenvalues and eigenvectors of the matrix 










21

12
. 

  








21

12
 ÷©m›Uêß C¯öPß ©v¨¦ ©ØÖ® C´öPß 

öÁUhøµ PshÔ¯Ä®. 

Or 

 (b) Diagonalize the real symmetric matrix 








31

14
. 

  








31

14
÷©m›Uøé ‰ø»Ámh ÁiÂÀ ©õØÖP. 
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12. (a) Evaluate  

S

dSnF ˆ


 using Gauss's divergence 

theorem for ),,( 222 zyxF 


 over the cube bounded 

by azayax ,0,,0,,0  . 

  ),,( 222 zyxF 


 GÝ® ö\¯¼UPõÚ ÷©Ø£µ¨¦U 

TmkzöuõøPø¯, azayax ,0,,0,,0   GÝ® 

PÚ\xµzvØSÒ Põì øhÁºöáßì ÷Põm£õmøh¨ 

£¯ß£kzv  

S

dSnF ˆ


 ©v¨¤kP. 

Or 

 (b) Prove Stoke's theorem for  )0,,( xyF 


 

  )0,,( xyF 


 US ì÷hõU ÷Põm£õmøh {¹¤UPÄ®. 

13. (a) Derive the gradient and divergence in spherical 

polar coordinates. 

  ÷PõÍ&x¸Á Cøn¨¤À \õ´Ä (Gradient) ©ØÖ® 

øhÁºöáßì (Divergence). Á¸Â. 

Or 

 (b) Obtain the Laplacian of a scalar function in 

cylindrical coordinates. 

  ]¼si›UPÀ Cøn¨¤À J¸ ì÷P»º ö\¯¼°ß 

»õ¨÷»æ¯øÚ ö£ÓÄ®. 
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14. (a) Expand xxf )(  in a Fourier sine series in ),0(  . 

  xxf )( I ),0(   £Sv°À §›¯º ø\ß öuõh›À 

Â›ÁõUSP. 

Or 

 (b) Find the Fourier cosine transform of axexf )( . 

  axexf )( Cß L§›¯º ÷Põø\ß ©õØÓzøu 

Psk¦iUPÄ®. 

15.  (a) Solve the one-dimensional wave equation 

2

2
2

2

2

x

u
c

t

u









 by separation of variables. 

  ©õÔ¼PÒ ¤›¨¦ •øÓø¯¨ £¯ß£kzv, 

2

2
2

2

2

x

u
c

t

u









 Aø»a \©ß£õmkUS Âøh PõnÄ®. 

Or 

 (b) Solve the one-dimensional heat equation 
2

2

x

u
k

t

u









 

with boundary conditions 0),(,0),0(  tlutu . 

  0),(,0),0(  tlutu  GÝ® GÀø» {£¢uøÚPÐhß, 

2

2

x

u
k

t

u









 öÁ¨£a \©ß£õmkUS Âøh PõnÄ®.  
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and prove the Cayley-Hamilton theorem. Verify it 

for 

 

























210

121

012

A  

 ÷P¼&íõªÀhß ÷Põm£õmøh TÔ {¹¤UPÄ®. 

























210

121

012

A  US \›£õºUPÄ®.  

17. Verify Green’s theorem for ),( 22 yxF 


 over the rectangle 

bounded by 1,0,1,0  yx . 

 ),( 22 yxF 


 Gß£uØS, 1,0,1,0  yx  GÝ® GÀø»USÒ 

QŸß ÷Põm£õmøh \›£õºUPÄ®.  

18. Derive the expressions for gradient, divergence and curl 

in cylindrical polar coordinates.  

 ]¼si›UPÀ&x¸Á Cøn¨¤À \õ´Ä, øhÁºöáßì, 

©ØÖ® Pº¼ß öÁÎ¨£õmøh¨ ö£ÖP.  

19. Find the Fourier series expansion of 2)( xxf  , in 

  x . 

 2)( xxf  ,   x  CØPõÚ L§›¯º öuõhøµ 

Psk¤iUPÄ®.  
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20. Solve the one-dimensional wave equation with boundary 

conditions 0),(,0),0(  tlutu , and initial conditions  

0)0,(),()0,( 



 x

t

u
xfxu . 

 GÀø» {£¢uøÚPÒ 0),(,0),0(  tlutu  ©ØÖ® öuõhUP 

{£¢uøÚPÒ 0)0,(),()0,( 



 x

t

u
xfxu  Ehß, J¸ 

AÍÂ»õÚ Aø»a \©ß£õmkUS Âøh PõnÄ®.  
 

 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. What is population inversion? 

 öuõøP uø»RÇõUP® GßÓõÀ GßÚ? 

2. Give the threshold condition for LASER action. 

 ÷»\º ö\¯À£õmiØPõÚ ÷uUP {ø»ø¯ TÓÄ®. 

3. Why He-Ne Laser is superior to Ruby Laser? 

 ï¼¯®&{¯õß ÷»\º ¹¤ ÷»\øµ Âh Hß ]Ó¨£õÚx? 

4. Define a semiconductor Laser. Give examples. 

 SøÓUPhzv ÷»\º GßÓõÀ GßÚ? Euõµn® u¸P. 

5. List any two applications of Laser in medicine. 

 ÷»\›ß ©¸zxÁ¨ £¯ß£õkPÒ H÷uÝ® CµsiøÚ 
SÔ¨¤kP. 

6. Write down the principle of Holography. 

 ÷íõ÷»õQµõ¤°ß öPõÒøPø¯ GÊuÄ®. 
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7. What is meant by total internal reflection? 

 •Ê AP GvöµõÎ¨¦ GßÓõÀ GßÚ? 

8. Define numerical aperture in an optical fiber. 

 JÎ°¯À CøÇUPõÚ Gs vÓ¨ø£ Áøµ¯Ö. 

9. What is a fibre optic cable? 

 JÎ°¯À CøÇ u¢vÁh® GßÓõÀ GßÚ? 

10. Mention the losses in optical fiber. 

 JÎ CøÇPÎÀ HØ£hUTi¯ CÇ¨¦PøÍ £ØÔ SÔ¨¤kP. 

 Part B  (5  5 = 25) 

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

11. (a) Explain the concept of Q switching in LASER. 

  ÷»\›À EÒÍ Q ©õØÓ •øÓPøÍ £ØÔ ÂÍUSP. 

Or 

 (b) Distinguish two and three level laser system with 

suitable example. 

  Cµsk ©ØÖ® ‰ßÓõ® {ø» ÷»\›ß Cøh÷¯¯õÚ 
÷ÁÖ£õmiøÚ u¸P. 

12. (a) Describe the construction and working of Ruby 

laser. 

  ¹¤÷»\›ß Pmhø©¨¦ ©ØÖ® ö\¯À£õk SÔzx 
ÂÍUSP. 

Or 

 (b) Explain the construction and working of 2CO . 

  2CO  ÷»\›ß Pmhø©¨¦ ©ØÖ® ö\¯À£õmøh 
ÂÍUSP. 



S–2269 

  

  
3 

13. (a) Discuss the use of Laser in Astronomy. 

  ÁõÛ¯¼À ÷»\›ß £¯ß£õmøh ÂÁ›. 

Or 

 (b) Explain the applications of Laser in Optical 

Communication. 

  JÎ°¯À uPÁÀ öuõhº¦PÎÀ ÷»\›ß 
£¯ß£õmiøÚ ÂÍUSP. 

14. (a) Tabulate the differences between step index and 

graded index fibres. 

  £i SÔ±mk ©ØÖ® uµ¨£kzu¨£mh SÔ±mk 
CøÇPøÍ ÷ÁÖ£kzv £mi¯¼kP. 

Or 

 (b) Explain the basic components of optical Fibre 

Communication 

  JÎ CøÇ uPÁÀ öuõhº¤ØPõÚ Ai¨£øh ÂÍUSP. 

15. (a) Write a note on connectors and splicers. 

  Cøn¨¤PÒ ©ØÖ® ì¨øÍ\º (¤ÍÄPÒ) £ØÔ 
SÔ¨¦ ÁøµP. 

Or 

 (b) Mention the characteristics of optical fiber. 

  JÎ CøÇ°ß £s¦PøÍ SÔ¨¤kP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Derive the Einstein’s coefficient for spontaneous and 

stimulated emission. 

 ußÛaø\¯õÚ ©ØÖ® ysh¨£mh EªÌÂØPõÚ 
Ißìjß SnPzøu Á¸Â. 
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17. Explain the principle, construction and working of  

Nd-YAG Laser with a neat diagram. 

 Nd-YAG ÷»\›ß uzxÁ®, Pmhø©¨¦ ©ØÖ® 
ö\¯À£õmøh öuÎÁõÚ £hzxhß ÂÁ›. 

18. Give a detailed account of the application of Laser in 

material processing. 

 ö£õ¸Ò ö\¯»õUP öuõÈÀ~m£zvÀ ÷»\›ß £¯ß£õmøh 
ÂÍUP©õP TÖ. 

19. Explain the propagation of light through fiber and discuss 

the applications of fiber optics. 

 JÎ CøÇ ÁÈ¯õP JÎ GÆÁõÖ £µÄQÓx Gß£øu²® 
JÎ CøÇ°ß £¯ßPøÍ²® ÂÍUSP. 

20. Discuss the role of Optical Time Domain Reflectometer 

(OTDR) in Communication. 

 öuõø»zöuõhº¤À JÎ°¯À ÷|µ PÍ ¤µv£¼¨£õÛß 
(OTDR) £[PÎ¨ø£ ÂÁ›. 

———————— 


