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First Semester 

Physics — Core 

MECHANICS AND RELATIVITY 
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Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. r×∇ &ß ©v¨¦ ___________. 

 (A) 0   (B) 1 

 (C) 3   (D) HxªÀø» 

 The value of r×∇  = 

 (a) 0   (b) 1 

 (c) 3   (d) none 
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2. •kUP® J¸ ___________ ÁøPø¯a \õº¢ux. 

 (A) öÁUhº   

 (B) ì÷P»õº 

 (C) öÁUhº ©ØÖ® ì÷P»õ›ß  P»øÁ   

 (D) HxªÀø» 

 Acceleration is a ___________ quantity. 

 (a) Vector   

 (b) Scalar 

 (c) Mixed vector and scalar    

 (d) none  

3. J¸ Âø\ F Gß£x ©õÓõu Âø\ GßÓõÀ 

___________  = 0. 

 (A) F⋅∇    (B) F×∇  

 (C) F∇    (D) HxªÀø» 

 If a force F is to be conservative, then ___________ 

= 0. 

 (a) F⋅∇    (b) F×∇  

 (c) F∇    (d) None 
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4. öP¨Í›ß •uÀ Âv¨£i, ÷PõÒPÒ `›¯øÚ 

___________ £õøu°À _ØÔ Á¸QßÓÚ. 

 (A) Ámh®  (B) }ÒÁmh® 

 (C) £μÁøÍ¯® (D) HxªÀø» 

 According to Kepler’s first law, the planets are 
revolving around the sun in ___________ orbits. 

 (a) circular  (b) elliptical 

 (c) parabola (d) none 

5. ö©À¼¯ uPk JßÔß uÍzvØS ö\[SzuõÚ 

Aa]ß öÁÎ÷¯ {ø»©zv¸¨¦zvÓß 

___________. 

 (A) IyIxI +=  (B) IyIxI −=  

 (C) IyIxI .=  (D) HxªÀø» 

 The moment of inertia (I) of a plane lamina about 
an axis perpendicular to its plane is 

 (a) IyIxI +=  (b) IyIxI −=  

 (c) IyIxI .=  (d) None 

6. vhU÷PõÍ® JßÔß öuõkÁÈ÷¯ 

{ø»©zv¸¨¦zvÓß 

 (A) 2

5
2MR   (B) 2

10
2 MR  

 (C) 2

5
7 MR   (D) HxªÀø» 
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 The moment of inertia of a solid sphere about a 
tangent is ___________. 

 (a) 2

5
2MR   (b) 2

10
2 MR  

 (c) 2

5
7 MR   (d) None 

7. öÁßk›©õÛ°ß uzxÁ® ___________. 

 (A) ö£ºöÚÍ¼ uzxÁ®  

 (B) £õ°À Âv 

 (C) {³mhÛß ‰ßÓõ® Âv     

 (D) HxªÀø» 

 The venturimeter works on the principle of 
___________. 

 (a) Bernoulli’s theorem 

 (b) Boyle’s Law  

 (c) Newton’s Third Law     

 (d) None 

8. PßiÝmi \©ß£õk ___________. 

 (A) 2211 vava =  (B) 1221 vava =  

 (C) 2211 // vava =  (D) HxªÀø» 
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 The equation of continuity is ___________. 

 (a) 2211 vava =  (b) 1221 vava =  

 (c) 2211 // vava =  (d) none 

9. JÎ°ß vø\÷ÁPzvÀ £¯ÛUS® J¸ ö£õ¸Îß 

}Í® ___________. 

 (A) •iÂÀ»õux (B) §äâ¯® 

 (C) 100 m  (D) HxªÀø» 

 The length of an object along the direction of 

motion travelling with velocity of light will be 

 (a) infinity  (b) zero 

 (c) 100 meter (d) none 

10. \õº¦ C¯UPzvÀ C¸US® J¸ xPÎß }ÍzvØPõÚ 

\©ß£õk ___________. 

 (A) 2

2

0 1
c
vl −  (B) 2

2

0 1
c
vl +  

 (C) 2

2

0 1
v
cl −  (D) 0 
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 The relation for length (l) of a particle moving 
with relativistic velocity v, is ___________. 

 (a) 2

2

0 1
c
vl −  (b) 2

2

0 1
c
vl +  

 (c) 2

2

0 1
v
cl −  (d) 0 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (A) {ÖÄP : 0=φgradcurl . φ &J¸ ì÷P»õº. 

  Prove that 0=φgradcurl . Where φ  is a 

scalar point function. 

Or 

 (B) r⋅∇ &ß ©v¨ø£ PnUQkP. ( zkyjxir ++= ) 

  Find the value r⋅∇ . (Where zkyjxir ++= ). 

12. (A) BØÓÀ ©õÓõ ÷Põm£õmøhU TÔ ÂÍUSP. 

  State and explain law of conservation of 
energy. 

Or 
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 (B) {ø» BØÓÀ Áøμ£h® Gß£x ¯õx? xPÒ 

JßÔß ö\¯À£õk £ØÔ Ax u¸® uPÁÀ 

¯õx? 

  What is potential energy curve? What 
significant information does it give about the 
behavior of the particle? 

13. (A) Szua_UPÎß ÷uØÓzøz TÔ {¹¤. 

  State and prove the perpendicular axes 
theorem.  

Or 

 (B) PõÀ©õÚ uÍzvÀ _ÇßÖ ÂÊ® ö£õ¸Îß 

•kUPzvØPõÚ \©ß£õmøhz u¸Â. 

  Obtain an expression for the acceleration of a 
body rolling down on an inclined plane. 

14. (A) •U÷Põn ÁiÂ»õÚ ö©À¼¯ uPmiß ø©¯ 

AÊzuzvØPõÚ ÷PõøÁø¯z u¸Â. 

  Derive the expression for the centre of 
pressure on a triangular lamina. 

Or 

 (B) ö£ºöÚÍ¼ uzxÁzøuU TÔ ÂÍUSP. 

  State and explain Bernoulli’s theorem. 
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15. (A) \õº¦ C¯UPzuõÀ ÷|μ® uõ©u©õuø» ÂÁ›. 

  Explain Time dilation due to relativistic 
effect. 

Or 
 (B) IßìjÛß {øÓ&BØÓÀ \©ß£õmøhz 

u¸Â. 

  Obtain Einstein’s Mass-energy relation. 

PART C — (5 × 8 = 40 marks)  

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

Answer should not exceed 600 words. 

16. (A) Gauss Divergence ÷uØÓzøuU TÔ {¹¤. 

  State and prove Gauss Divergence theorem. 

Or 

 (B) Green ÷uØÓzøuU TÔ {¹¤. 

  State and prove Green’s theorem. 

17. (A) {øÓ ø©¯® Gß£x ¯õx? xPÒPÒ 
Aø©¨¤ß {øÓ ø©¯zøu¨ ö£õ¸zx 
ö©õzu E¢u® PõsP. 

  What is centre of mass? Find the total linear 
momentum of a system of particles about the 
centre of mass. 

Or 
 (B) £» AkUS μõUöPmiß ö\¯À£õmøh ÂÁ›. 

  Explain the working of a multistage rocket. 
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18. (A) ö©À¼¯ ÷PõÍUTk JßÔß Âmhzvß 

ÁÈ÷¯ {ø»©z v¸¨¦z vÓß PõsP. 

  Calculate the moment of inertia of a thin 

spherical shell about its diameter. 

Or 

 (B) Gyrostat&ß ö\¯À£õmøh ÂÁ›. C¸ 

£¯ßPÒ u¸P. 

  Explain the working of a Gyrostat. Give any 

two applications of it. 

19. (A) P¨£À JßÔß ö©mhõö\ßmiU E¯μ® 

PnUQkP. 

  Explain the determination of metacentric 

height of a ship. 

Or 

 (B) öÁßm_›©õÛ°ß ö\¯À£õmøh ÂÁ›. 

  Explain the working of Venturimeter. 
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20. (A) ø©U÷PÀ\ß – ©õº¼ ÷\õuøÚø¯ ÂÁ›. 

  Describe the Michelson Morley Experiment. 

Or 

 (B) ö©õzu BØÓÀ, Aø©v {ø» BØÓÀ, E¢u® 

CÁØÖUQøh÷¯¯õÚ öuõhºø£z u¸Â. 

  Describe the relation between total energy, 

rest mass energy and momentum. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. «m]U SnPzvß A»S ___________. 

 (A) Nm-2   (B) Nm-1 

 (C) Nm2   (D) HxªÀø» 

 The unit for elastic modulus is 

 (a) Nm-2   (b) Nm-1 

 (c) Nm2   (d) None 
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2. £¸©U SnP® (K) BÚx ___________US® 

___________US® Cøh÷¯¯õÚ ÂQu®. 

 (A) }m]z uøPÄ, }m]z v›¦  

 (B) £¸©zuøPÄ, £¸©zv›¦ 

 (C) öuõk÷PõmkzuøPÄ, •¸USzv›¦    

 (D) HxªÀø» 

 Bulk modulus (K) is the ratio between ___________ 

and ___________. 

 (a) linear stress and linear strain     

 (b) volume stress and volume strain 

 (c) tangential stress and shearing strain    

 (d) none 

3. ^μõÚ ÁøÍÂÀ, E¯ºa] (y) ©ØÖ® ¯[ SnP® (q) 

Cøh÷¯ EÒÍ öuõhº¦ 

 (A) y ∝ q   (B) 
q

y
1∝  

 (C) 2qy ∝   (D) HxªÀø» 
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 In uniform bending the elevation (y) is related to 

young’s modulus (q) by the relation 

 (a) y ∝ q   (b) 
q

y
1∝  

 (c) 2qy ∝   (d) none 

4. JÊ[PØÓ ÁøÍÂÀ, uõÌa] (δ)US® ui©ß 

(d)US® Cøh÷¯¯õÚ ÂQu® 

 (A) d∝δ   (B) 
d
1∝δ  

 (C) 3

1
d

∝δ   (D) HxªÀø» 

 In non-uniform bending the depression (δ) is 

related to thickness (d) of the beam by 

 (a) d∝δ   (b) 
d
1∝δ  

 (c) 3

1
d

∝δ   (d) None 

5. £μ¨¦ CÊÂø\UPõÚ A»S 

 (A) Nm-2   (B) Nm-1 

 (C) Nm2   (D) HxªÀø» 
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 The unit for surface tension is 

 (a) Nm-2   (b) Nm-1 

 (c) Nm2   (d) None 

6. SÇõ´ ÁÈ÷¯ •ß÷Ú¸® Aø»°ß •P¨¦ 
___________. 

 (A) ÷|º÷Põk (B) £μÁøÍ¯® 

 (C) AøμÁmh® (D) HxªÀø» 

 The profile of advancing liquid through a tube is 
___________. 

 (a) straight line (b) parabola 

 (c) semicircle (d) none 

7. ^›ø\ C¯UPzvÀ, •kUP® Ch¨ö£¯ºa]US 
___________À C¸US®. 

 (A) ÷|º ÂQu® (B) Gvº ÂQu® 

 (C) \õº¢v¸UPõx (D) HxªÀø» 

 In simple harmonic motion, the acceleration is 
___________ to displacement from the central 
position. 

 (a) directly proportional 

 (b) inversely proportional 

 (c) independent of     

 (d) none 
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8. SÖUPvºÄPÎß •uÀ Âv¨£i, 

AvºöÁsqUS® P®¤°ß }ÍzvØS® Cøh÷¯ 

EÒÍ öuõhº¦ 

 (A) ÷|ºÂQu® (B) GvºÂQu® 

 (C) \©®   (D) HxªÀø» 

 The first law of transverse vibrations of strings 
state that, the frequency is ___________ to length 
of the string (when T and m are constants). 

 (a) directly proportional    

 (b) inversely proportional  

 (c) equal     

 (d) none 

9. Gvº •ÊUP ÷|μ® ©ØÖ® EmPÁºvÓÝUS 
Cøh÷¯ EÒÍ öuõhº¦ 

 (A) ÷|ºÂQu® (B) GvºÂQu® 

 (C) \©®   (D) HxªÀø» 

 The reverberation time is ___________ to 
absorption coefficient. 

 (a) directly proportional 

 (b) inversely proportional  

 (c) equal      

 (d) none 
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10. ö\ÂEnº JÎ°ß AvºöÁs £Sv ___________. 

 (A) 20 HzUS RÌ  

 (B) 20000 HzUS ÷©À 

 (C) 20 Hz •uÀ 20000 Hz  

 (D) HxªÀø» 

 The frequency range of audible sound waves is 

___________. 

 (a) below 20 Hz  

 (b) above 20000 Hz 

 (c) 20 Hz to 20000 Hz  

 (d) none 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (A) ‰ÁøPU SnP[PøÍ Áøμ¯Ö. 

  Define the three elastic modulii. 

Or 
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 (B) E¸øÍ JßÔß v¸S CμmøhU Põn 

÷PõøÁø¯z u¸Â. 

  Derive the expression for twisting couple on 

a cylinder. 

12. (A) \mh® JßÔß ÁøÍvÓÝUPõÚ ÷PõøÁø¯z 

u¸Â. 

  Derive the expression for the bending 

moment of beam. 

Or 

 (B) \©a^º ©ØÖ® \©a^μØÓ ÁøÍÄPøÍ J¨¤kP. 

  Compare uniform and non-uniform bending. 

13. (A) ]ßUÍõìiU ©ØÖ® BßiUÍõìiU £μ¨¦PÒ 

¯õøÁ? 

  What are synclastic and anticlastic surfaces? 

Or 

 (B) E¯Ä¨ö£õ¸ÒPÒ £ØÔ SÔ¨¦ ÁøμP. 

  Write short note on lubricants. 
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14. (A) ^›ø\ C¯UP® Áøμ¯Ö. ^›ø\ C¯UPzvß 

]Ó¨¤¯À¦PÒ ¯õøÁ? 

  Define simple harmonic motion. What are 

the characteristics of simple harmonic 

motion? 

Or 

 (B) P®¤°ß SÖUPvºÄPÒ £ØÔ¯ ÂvPøÍU 

TÔ ÂÍUSP. 

  State and explain the laws of transverse 

vibrations of strings. 

15. (A) «.J¼ Aø»PÎß £s¦PÒ ¯õøÁ? 

  What are the properties of ultrasonic waves? 

Or 

 (B) Pmih J¼°¯ø»¨ £õvUS® I¢x PõμoPÒ 

¯õøÁ? 

  Give any five factors which are affecting the 

acoustics of buildings. 
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PART C — (5 × 8 = 40 marks)  

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

Answer should not exceed 600 words. 

16. (A) ‰ÁøPU SnP[PÒ Cøh÷¯¯õÚ 

öuõhº¤øÚz u¸Â. 

  Derive the relation between three elastic 

modulii. 

Or 

 (B) ]¯ºÒ •øÓ°À ¯[SnP® Põq® •øÓø¯ 

ÂÁ›. 

  Explain the determination of Young’s 

modulus by Searle’s method. 

17. (A) \©a^μØÓ ÁøÍÄ ‰»® \mh® JßÔß ¯[ 

SnP® Põq® F]&~s÷nõUQ •øÓø¯ 

ÂÁ›.  

  Describe the pin and microscope experiment 

for the determination of Young’s modulus of 

a beam by non-uniform bending method. 

Or 
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 (B) ÷Pßi¼Áº Gß£x ¯õx? ÷Pßi¼Áº JßÔß 

Aø»ÄPÐUPõÚ ÷PõøÁø¯z u¸Â. 

  What is a cantilever? Derive the expression 
for the oscillations of a cantilever. 

18. (A) ~s¦øh¦÷¯ØÓ •øÓ°À £μ¨¦ CÊÂø\ 

Põq® •øÓø¯ ÂÁ›. 

  Explain the determination of surface tension 
by capillary rise method. 

Or 

 (B) £õS{ø» GsoØPõÚ Poiseuille 
`zvμzøuz u¸Â. 

  Derive the Poiseuille’s formula for coefficient 
of viscosity. 

19. (A) öíÀ÷íõÀmì JzuvºÄ&©õÛ°ß 

ö\¯À£õmøh ÂÁ›. 

  Explain the working of Helmholtz resonator. 

Or 

 (B) _μ©õÛø¯¨ £¯ß£kzv A.C. AvºöÁs 

PnUQkuø» ÂÁ›. 

  Explain the determination of A.C. frequency 
using sonometer. 
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20. (A) ÷©UöÚm÷hõìi›U\ß •øÓ°À J¼ 

Aø»PÒ E¸ÁõUSuø» ÂÁ›. 

  Explain the production of ultrasonic waves 

by magnetosriction method. 

Or 

 (B) EmPÁºvÓß Gß£x ¯õx? EmPÁºvÓøÚU 

PnUQk® •øÓø¯ ÂÁ›. 

  Define absorption coefficient. Explain the 

determination of absorption coefficient. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. öÁ¨£ ©õØÕhØÓ Põ¢u }UP® ‰»® Aøh²® 
SøÓ¢u £m\ öÁ¨£{ø» ___________. 

 (A) 1 K   (B) 10–3 K 

 (C) 10–4 K  (D) 10–5 K 

 The minimum temperature produced using 
adiabatic demagnetization is 

 (a) 1 K   (b) 10–3 K 

 (c) 10–4 K  (d) 10–5 K 
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2. Áõ² JßÔß uø»RÌ öÁ¨£{ø» ___________ (a, 

b Áõshº ÁõÀì ©õÔ°ß, R &Áõ² ©õÔ¼) 

 (A) a/Rb   (B) 2a/Rb 

 (C) 3a/Rb  (D) Rb/2a 

 The temperature of inversion ( )iT  of a gas is (a, b 

are Vander Waals constants and R is Gas 

constant) 

 (a) a/Rb   (b) 2a/Rb 

 (c) 3a/Rb  (d) Rb/2a 

3. Áõ² JßÔß £õS{ø» ___________ß 

Ch¨ö£¯ºÁõÀ E¸ÁõQßÓx. 

 (A) E¢u®  (B) BØÓÀ 

 (C) Âø\   (D) HxªÀø» 

 Viscosity of a gas is due to transport of 

___________. 

 (a) momentum (b) energy 

 (c) force   (d) none 
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4. Áõshº ÁõÀì \©ß£õk 

 (A) ( ) RTbV
V
a

P =−





 + 2     

 (B) ( ) RTbV
V
a

P =−





 − 2  

 (C) ( ) RTbV
V
a

P =+





 + 2     

 (D) ( ) RTbV
V
a

P =+





 − 2  

 Van der Waals equation of state for a gas is 

 (a) ( ) RTbV
V
a

P =−





 + 2      

 (b) ( ) RTbV
V
a

P =−





 − 2  

 (c) ( ) RTbV
V
a

P =+





 + 2     

 (d) ( ) RTbV
V
a

P =+





 − 2  

5. öÁ¨£ C¯UPÂ¯¼ß •uÀ Âv 

 (A) wdVQ δδ +=  (B) dwdVQ −=δ  

 (C) wdVQ δδ += 2  (D) HxªÀø» 
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 According to first law of thermodynamics 

 (a) wdVQ δδ +=  (b) dwdVQ −=δ  

 (c) wdVQ δδ += 2  (d) none 

6. öÁ¨£ ©õØÕhØÓ {PÌÂÀ 

 (A) rPV  = ©õÔ¼ (B) rPV −1  = ©õÔ¼ 

 (C) 1−rPV  = ©õÔ¼ (D) PV  = ©õÔ¼ 

 In an adiabatic process 

 (a) rPV = Constant (b) rPV −1  = Constant 

 (c) 1−rPV  = Constant (d) PV  = Constant 

7. ÷©UìöÁÀ¼ß öÁ¨£ C¯UPÂ¯À öuõhº¦PÎÀ, 

TS EE /  =  

 (A) 2   (B) λ/1  

 (C) λ    (D) HxªÀø» 

 From Maxwell’s thermodynamic relations,  

TS EE /  = 

 (a) 2   (b) λ/1  

 (c) λ    (d) none 
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8. öÁ¨£ BØÓø» AÍUP¨ £¯ß£k® A»S 

 (A) áüÀ   (B) Áõm 

 (C) {³mhß (D) öPÀÂß 

 The heat energy is measured in 

 (a) Joule   (b) Watt 

 (c) Newton  (d) Kelvin 

9. L÷£õmhõÛß uØ_ÇØ] 

 (A) §äâ¯®  (B) 
2
1
  

 (C)     (D) 
2
3
  

 The spin of photon is 

 (a) zero   (b) 
2
1
  

 (c)     (d) 
2
3
  

10. L÷£õmhõßPÒ ___________ ¦ÒÎ°¾US 
Ehß£k®. 

 (A) M – B  (B) F – D 

 (C) B – E   (D) HxªÀø» 

 Photons obey the ___________ Statistics. 

 (a) M – B  (b) F – D 

 (c) B – E   (d) None 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, by choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (A) áüÀ&öPÀÂß ÂøÍÂß •iÄPÒ ¯õøÁ?  

  What are the results of Joule-Kelvin Effect? 

Or 

 (B) SøÓ öÁ¨£ {ø»°ß £¯ßPÒ ¯õøÁ? 

  What are the practical applications of low 

temperature? 

12. (A) ÁõshºÁõÀ \©ß£õmiøÚ Á¸Â. 

  Derive Van der Waals equation for gases. 

Or 

 (B) v¸¨¦, £õ°À ©ØÖ® ©õÖ öÁ¨£{ø» 

BQ¯ÁØÔØS Cøh÷¯²ÒÍ öuõhºø£ 

ö£ÖP. 
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  Obtain the relation between temperature of 

inversion, Boyle’s temperature and Critical 

temperature. 

13. (A) \©öÁ¨£ ©ØÖ® öÁ¨£©õØÕhØÓ ©õØÓ® 

SÔzx ÂÁ›. 

  Explain about isothermal and adiabatic 

changes. 

Or 

 (B) PõºÚõm _ÇØ]°øÚ _¸UP©õP ÂÁ›. 

  Briefly explain about Carnot’s Cycle. 

14. (A) Q»õ]¯ì EÒÐøÓ öÁ¨£a \©ß£õmiøÚ 

u¸Â. 

  Derive the Clausius latent heat equation. 

Or 

 (B) ÷©UìöÁÀ¼ß ‰ßÓõ® öÁ¨£Â¯¾UPõÚ 

\©ß£õk Á¸Â. 

  Obtain Maxwell’s third thermodynamic 

relation. 
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15. (A) ÷£õ\õßPÒ ¯õøÁ? AÁØÔß £s¦PÒ 

¯õøÁ? 

  What are besons? What are their properties? 

Or 

 (B) ÷£õì&áßìjß ÂμÁÀ Âv°ß Gk÷PõÒPÒ 

¯õøÁ? 

  What are the postulates of Bose-Einstein 

distribution law? 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, by choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (A) ï¼¯® vμÁ©õUSuÀ £ØÔ¯ Jßì •øÓø¯ 

ÂÁ›. 

  Discuss the Onne’s method for the 

liquefaction of Helium. 

Or 
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 (B) öÁ¨£ ©õØÔhØÓ Põ¢u }UP® Áøμ¯Ö. Auß 

‰»® SøÓ öÁ¨£ {ø»ø¯ Aøh²® 

•øÓø¯ ÂÁ›. 

  Define adiabatic demagnetization. Explain in 

detail the production of low temperature 

using it. 

17. (A) Áõ² JßÔß AÊzuzvØPõÚ \©ß£õmiøÚz 

u¸Â. 

  Derive the expression for the pressure of a 
gas. 

Or 

 (B) Áõ² ‰»UTÖPÎß ÷©UìöÁÀ¼ß 

vø\÷ÁP ÂμÁÀ Âvø¯z u¸Â. 

  Derive Maxwell’s distribution law of 
velocities for gas molecules. 

18. (A) •uÀ öÁ¨£ C¯UPÂ¯À ‰»® RCC VP =−  

GÚ {¹¤. 

  Using first law of thermodynamics show that 
RCC VP =− . 

Or 
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 (B) j\À C¯¢vμ® JßÔß Aø©¨ø£²® 

ö\¯À£õmøh²® ÂÁ›. 

  Discuss with necessary theory, the 
construction and working of Diesel engine. 

19. (A) QÍõ]¯ì&QÍ¨μõß \©ß£õmøh Á¸Â. 

  Derive the Clausius-Clapeyron’s equation. 

Or 

 (B) ÷©UìöÁÀ¼ß öÁ¨£ C¯UPÂ¯À 

öuõhº¦PøÍ {ÖÄP. 

  Deduce the Maxwell’s Thermodynamical 

relations. 

20. (A) ÷©UìöÁÀ&÷£õÀmìö©ß ÂμÁÀ Âvø¯ 

{ÖÄP. 

  Derive Maxwell Boltzmann Distribution 

Law. 

Or 

 (B) Lö£ºª&iμõU ÂμÁÀ Âvø¯ {ÖÄP. 

  Derive Fermi Dirac Distribution Law. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. The minimum temperature produced using 
adiabatic demagnetization is 

 (a) 1 K   (b) 10–3 K 
 (c) 10–4 K  (d) 10–5 K 

2. The temperature of inversion ( )iT  of a gas is (a, b 
are Vander Waals constants and R is Gas 
constant) 

 (a) a/Rb   (b) 2a/Rb 
 (c) 3a/Rb  (d) Rb/2a 

(6 pages) 
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3. Viscosity of a gas is due to transport of 
___________. 

 (a) momentum (b) energy 

 (c) force   (d) none 

4. Van der Waals equation of state for a gas is 

 (a) ( ) RTbV
V
a

P =−





 + 2      

 (b) ( ) RTbV
V
a

P =−





 − 2  

 (c) ( ) RTbV
V
a

P =+





 + 2     

 (d) ( ) RTbV
V
a

P =+





 − 2  

5. According to first law of thermodynamics 

 (a) wdVQ δδ +=  (b) dwdVQ −=δ  

 (c) wdVQ δδ += 2  (d) none 

6. In an adiabatic process 

 (a) rPV = Constant (b) rPV −1  = Constant 

 (c) 1−rPV  = Constant (d) PV  = Constant 
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7. From Maxwell’s thermodynamic relations,  
TS EE /  = 

 (a) 2   (b) λ/1  

 (c) λ    (d) none 

8. The heat energy is measured in 
 (a) Joule   (b) Watt 
 (c) Newton  (d) Kelvin 

9. The spin of photon is 

 (a) zero   (b) 
2
1
  

 (c)     (d) 
2
3
  

10. Photons obey the ___________ Statistics. 
 (a) M – B  (b) F – D 
 (c) B – E   (d) None 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, by choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (a) What are the results of Joule-Kelvin Effect? 

Or 

 (b) What are the practical applications of low 
temperature? 
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12. (a) Derive Van der Waals equation for gases. 

Or 

 (b) Obtain the relation between temperature of 

inversion, Boyle’s temperature and Critical 

temperature. 

13. (a) Explain about isothermal and adiabatic 

changes. 

Or 

 (b) Briefly explain about Carnot’s Cycle. 

14. (a) Derive the Clausius latent heat equation. 

Or 

 (b) Obtain Maxwell’s third thermodynamic 

relation. 

15. (a) What are besons? What are their properties? 

Or 

 (b) What are the postulates of Bose-Einstein 

distribution law?  

[P.T.O.]
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PART C — (5 × 8 = 40 marks)  

Answer ALL questions, by choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (a) Discuss the Onne’s method for the 
liquefaction of Helium. 

Or 

 (b) Define adiabatic demagnetization. Explain in 
detail the production of low temperature 
using it. 

17. (a) Derive the expression for the pressure of a 
gas. 

Or 

 (b) Derive Maxwell’s distribution law of 
velocities for gas molecules. 

18. (a) Using first law of thermodynamics show that 
RCC VP =− . 

Or 

 (b) Discuss with necessary theory, the 
construction and working of Diesel engine. 
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19. (a) Derive the Clausius-Clapeyron’s equation. 

Or 

 (b) Deduce the Maxwell’s Thermodynamical 
relations. 

20. (a) Derive Maxwell Boltzmann Distribution 
Law. 

Or 

 (b) Derive Fermi Dirac Distribution Law. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. Cμsk ÂÀø»PÐUQøh÷¯ EÒÍ yμ® (a) 

GßÓõÀ SøÓ¢u ÷Põn A÷£÷μ\ÝUPõÚ 

Pmk¨£õk 

 (A) 21 ffa +=  (B) 21 ffa −=  

 (C) 
2

21 ffa +=  (D) GxÄ® CÀø» 
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 The condition for minimum spherical aberration 

for two lenses separated by a distance (a) is 

 (a) 21 ffa +=  (b) 21 ffa −=  

 (c) 
2

21 ffa +=  (d) none 

2. J¸ Psn¸S ÂÀø» ¤®£zøu ___________ 

E¸ÁõUS®. 

 (A) SÂ¯¨ ¦ÒÎ (B) •iÂ»õu yμ® 

 (C) PõºiÚÀ ¦ÒÎ (D) GxÄ® CÀø» 

 An eye-piece forms the final image at ___________. 

 (a) focal point (b) infinity 

 (c) cardinal point (d) none 

3. ö©À÷»kPÎÀ Ásn[PÒ ÷uõßÓU Põμn® 

 (A) Cμmøh Â»PÀ (B) SÖURmk ÂøÍÄ 

 (C) ÂÎ®¦ ÂøÍÄ (D) uÍ ÂøÍÄ 

 Colours of thin films is due to 

 (a) Double refraction (b) Interference 

 (c) Diffraction (d) Polarization 
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4. J¸ PõØÖ B¨¦ ÷\õuøÚ°À E¸ÁõÚ Á›PÎß 

£møh AP»® (β) ___________. 

 (A) ©õÓõx  (B) Chª¸¢x Tk®  

 (C) Á»ª¸¢x Tk® (D) GxÄ® CÀø» 

 In an air-wedge, fringe width (β) is ___________. 

 (a) constant   

 (b) increasing from left 

 (c) increasing from right    

 (d) none  

5. J¸ ©sh»z uPmiØS ___________ SÂ¯z 

yμ[(PÒ) C¸US®. 

 (A) Jß÷Ó JßÖ (B) Cμsk 

 (C) {øÓ¯  (D) GxÄ® CÀø» 

 A zone plate has ___________ focal length (s) 

 (a) only one  (b) two  

 (c) several  (d) none 



 
 
   

 Code No. : 20558 B Page 4 

 

6. RØÓo ‰»® Gß£x 

 (A) a   (B) b 

 (C) ( )ba +
1

  (D) ( )ba +  

 Grating element is 

 (a) a   (b) b 

 (c) ( )ba +
1

  (d) ( )ba +  

7. J¸ P¸Â°ß ¤›vÓÝUPõÚ ÷PõøÁ ___________. 

 (A) 
λ
λd

   (B) 2λ
λ
d

 

 (C) 
λ

λ
d

   (D) HxªÀø» 

 The expression for the resolving power of an 

instrument is ___________. 

 (a) 
λ
λd

   (b) 2λ
λ
d

 

 (c) 
λ

λ
d

   (d) None 
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8. lº©ø»ß £iP® J¸ 

 (A) uÍÂøÍÁõUQ ©mk® 

 (B) £S¨£õß ©mk®  

 (C) uÍÂøÍÁõUQ ©ØÖ® £S¨£õß     

 (D) Cμmøh Â»PÀ £iP® 

 Tourmaline crystal is a 

 (a) polarizer alone  

 (b) analyser alone 

 (c) polarizer and analyser    

 (d) doubly refracting crystal 

9. 1N , 2N  •øÓ÷¯ uõÌ ©ØÖ® E¯º BØÓÀ 

©mh[PÎÀ EÒÍ ‰»UTÖPÎß GsoUøP 

GßÓõÀ, Gvº ‰»UTÖz öuõøP°ß ÷£õx 

 (A) 21 NN =   (B) 12 NN >  

 (C) 21 NN >   (D) 021 =−NN  

 If 1N  and 2N  are the number of molecules in 

lower and upper levels respectively, the for 
population inversion 

 (a) 21 NN =   (b) 12 NN >  

 (c) 21 NN >   (d) 021 =−NN  
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10. Gs vÓ¨¦ (NA)&US® HØ¦U÷Põn® ( )mi &US® 

Cøh÷¯¯õÚ öuõhº¦ 

 (A) ( )miecNA cos=  (B) ( )miNA cos=  

 (C) ( )miNA sin=  (D) ( )niNA tan=  

 The relation between numerical aperture (NA) 
and the angle of acceptance ( )mi  is 

 (a) ( )miecNA cos=  (b) ( )miNA cos=  

 (c) ( )miNA sin=  (d) ( )niNA tan=  

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) •¨£mhPzvß ¤›vÓÝUPõÚ ÷PõøÁø¯z 

u¸Â. 

  Derive the expression for the dispersive 
power of a prism.  

Or 

 (B) ÷PõÍP¨ ¤ÓÌa]ø¯U SøÓUS® HuõÁx 

Cμsk •øÓPøÍ ÂÍUSP. 

  Discuss any two methods of reducing 
spherical aberration. 
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12. (A) £μ¨¦PÎß \©uÍzøu ÷\õvUS® •øÓø¯ 

ÂÁ›. 

  Explain the testing of planeness of surface. 

Or 

 (B) ø©U÷PÀ\ß SÖURmk ÂøÍÄ©õÛ°ß 

£¯ßPÒ ¯õøÁ? 

  Give the application of Michaelson 

Interferometer. 

13. (A) ¤›zvÔu¾UPõÚ μõ÷» ÷Põm£õmøh u¸Â. 

  Derive the Rayleigh Criterion for resolution. 

Or 

 (B) L¤öμöÚÀ ©ØÖ® L¤μõßíõ£º ÂÎ®¦ 

ÂøÍÄPøÍ J¨¤kP. 

  Compare Fresnel and Fraunhofer 

diffractions. 

14. (A) PõÀ Aø»zuPk £ØÔ ]ÖSÔ¨£ ÁøμP. 

  Write short note on quarter wave plates. 

Or 
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 (B) Ámhzvß ÂøÍÄ ö£ØÓ JÎø¯z 

u¯õ›zuø» ÂÁ›. 

  Explain the production of circularly polarised 
light. 

15. (A) Gvº AqzöuõøPø¯ Áøμ¯Ö. Ax GÆÁõÖ 

ö£Ó¨£kQßÓx? 

  Define population inversion. How it is 
achieved? 

Or 

 (B) SøÓUPhzv ÷»\›ß ö\¯À£õmøh ÂÍUSP. 

  Explain the working of a semiconductor 
laser. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 500 words. 

16. (A) ÂÀø»PÎÀ H÷uÝ® Cμsk ¤ÓÌa]PøÍ 

ÂÁ›. AøÁ GÆÁõÖ }UP¨£kQßÓÚ? 

  Explain any two aberration in lenses. How 
they are removed? 

Or 
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 (B) {Ó¨¤›øP¯ØÓ vø\©õØÓ® ÂÍUSP. 

]Ö÷Põn •¨£mhP[PøÍU öPõsk Cx 

GÆÁõÖ ö£Ó¨£kQßÓx? 

  Explain deviation without dispersion. How 

can it be achieved using small angled 

prisms? 

17. (A) L¤öμìÚÀ Cμmøh¨ ö£mhPzøu¨ 

£¯ß£kzv Aø»}Í® Põq® ÷\õuøÚø¯ 

ÂÁ›. 

  Explain the experimental determination of 

wavelength by Fresnel’s biprism. 

Or 

 (B) ö©À÷»kPÎÀ GvöμõÎ¨¤ÚõÀ SÖURmk 

ÂøÍÂøÚ ÂÁ›. 

  Explain interference in thin films due to 

reflected light. 

18. (A) ©si»z umk Gß£x ¯õx? Auß 

öPõÒøPø¯z u¸P. 

  What is a zone plate? Give its theory. 

Or 
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 (B) Ámhz xøÍ°À L¨μö|À ÂÎ®¦ 

ÂøÍÂØPõÚ öPõÒøPø¯ ÂÁ›. 

  Describe the theory of Fresnel diffraction due 
to a circular aperture. 

19. (A) (i) PõÀ Aø»zuPk, ©ØÖ® 

(ii) Aøμ Aø»zuPk BQ¯ÁØÔß 

Pmhø©¨¦ ©ØÖ® öPõÒøPø¯z u¸P. 

  Give the construction and theory of  
(i)  Quarter wave plate, and (ii) Half wave 
plate.  

Or 

 (B) (i) \©uÍ 

  (ii) Ámh, ©ØÖ® 

  (iii) }ÒÁmhz uÍ ÂøÍÄØÓ JÎ GßÓõÀ 

GßÚ? 

   AøÁPÒ GÆÁõÖ E¸ÁõUP ©ØÖ® 

Psknμ¨£kQÓx? 

  What is meant by 

  (i) Plane 

  (ii) Circularly and 

  (iii) Elliptically polarized light. How are 
they produced and detected? 
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20. (A) Põº£ß&øh&BUø\k ÷\»›ß Aø©¨ø£²® 

ö\¯À£õmøh²® ÂÁ›. 

  Explain the construction and working of 

carbon dioxide laser. 

Or 

 (B) ÷íõ÷»õQμõ¤ ‰»® GÆÁõÖ ¤®£[PÒ 

£vÄ ö\´¯¨£ku¾®, ©Ö E¸ÁõUP•® 

|øhö£ÖQßÓÚ? 

  Explain how images are recorded and 

reproduced using Holography. 

——————— 
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Answer ALL questions. 

Choose the correct answer. 

1. The condition for minimum spherical aberration 

for two lenses separated by a distance (a) is 

 (a) 21 ffa +=  (b) 21 ffa −=  

 (c) 
2

21 ffa +=  (d) none 

(7 pages) 
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2. An eye-piece forms the final image at ___________. 

 (a) focal point (b) infinity 

 (c) cardinal point (d) none 

3. Colours of thin films is due to 

 (a) Double refraction (b) Interference 

 (c) Diffraction (d) Polarization 

4. In an air-wedge, fringe width (β) is ___________. 

 (a) constant   

 (b) increasing from left 

 (c) increasing from right    

 (d) none  

5. A zone plate has ___________ focal length (s) 

 (a) only one  (b) two  

 (c) several  (d) none 

6. Grating element is 

 (a) a   (b) b 

 (c) ( )ba +
1

  (d) ( )ba +  
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7. The expression for the resolving power of an 
instrument is ___________. 

 (a) 
λ
λd

   (b) 2λ
λ
d

 

 (c) 
λ

λ
d

   (d) None 

8. Tourmaline crystal is a 

 (a) polarizer alone  

 (b) analyser alone 

 (c) polarizer and analyser    

 (d) doubly refracting crystal 

9. If 1N  and 2N  are the number of molecules in 

lower and upper levels respectively, the for 
population inversion 

 (a) 21 NN =   (b) 12 NN >  

 (c) 21 NN >   (d) 021 =−NN  

10. The relation between numerical aperture (NA) 
and the angle of acceptance ( )mi  is 

 (a) ( )miecNA cos=  (b) ( )miNA cos=  

 (c) ( )miNA sin=  (d) ( )niNA tan=  
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Derive the expression for the dispersive 

power of a prism.  

Or 

 (b) Discuss any two methods of reducing 

spherical aberration. 

12. (a) Explain the testing of planeness of surface. 

Or 

 (b) Give the application of Michaelson 

Interferometer. 

13. (a) Derive the Rayleigh Criterion for resolution. 

Or 

 (b) Compare Fresnel and Fraunhofer 

diffractions.  

[P.T.O.]
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14. (a) Write short note on quarter wave plates. 

Or 

 (b) Explain the production of circularly polarised 

light. 

15. (a) Define population inversion. How it is 

achieved? 

Or 

 (b) Explain the working of a semiconductor 

laser. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 500 words. 

16. (a) Explain any two aberration in lenses. How 

they are removed? 

Or 

 (b) Explain deviation without dispersion. How 

can it be achieved using small angled 

prisms? 
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17. (a) Explain the experimental determination of 

wavelength by Fresnel’s biprism. 

Or 

 (b) Explain interference in thin films due to 

reflected light. 

18. (a) What is a zone plate? Give its theory. 

Or 

 (b) Describe the theory of Fresnel diffraction due 

to a circular aperture. 

19. (a) Give the construction and theory of  

(i)  Quarter wave plate, and (ii) Half wave 

plate. 

   

Or 

 (b) What is meant by 

  (i) Plane 

  (ii) Circularly and 

  (iii) Elliptically polarized light. How are 

they produced and detected? 
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20. (a) Explain the construction and working of 

carbon dioxide laser. 

Or 

 (b) Explain how images are recorded and 

reproduced using Holography. 

——————— 
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 Choose the correct answer : 

1. ªßÞmhzv¼¸¢x ªß£õ¯® öÁÎ÷¯ÖÁuØPõÚ 
Áõ´£õk 

 (A) 0/εq    (B) rq εε0/  

 (C) q    (D) 0εq   

 The electric flux emanating from an electric 
charge for is 

 (a) 0/εq    (b) rq εε0/  

 (c) q    (d) 0εq  

(8 Pages) 
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2. öÁØÔhzvØPõÚ ö£ºªmiÂmi°ß ©v¨¦ 

 (A) 9109×   (B) 1 

 (C) 121085.8 −×  (D) 0  

 The permittivity of free space has the value 

 (a) 9109×   (b) 1 

 (c) 121085.8 −×  (d) zero 

3. öÁ¨£ ªß BØÓ¼ß ©v¨¦ 

 (A) dTdE   (B) dEdT  

 (C) 2

2

dT
Ed

   (D) 
dT
dET   

 Thermo electric power is 

 (a) dTdE   (b) dEdT  

 (c) 2

2

dT
Ed

   (d) 
dT
dET  

4. uõ®éß SnP® GuØS §â¯©õS® 

 (A) u[P®  (B) ö\®¦ 

 (C) ¤ì©z  (D) D¯® 

 The Thomson coefficient is zero for 

 (a) gold   (b) copper 

 (c) bismuth  (d) lead 
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5. Ni-Fe AUSª÷»mh›ß ªßÛ¯UP Âø\ 

 (A) 2.0 V   (B) 1.2 V 

 (C) 1.08 V  (D) 1.44 V  

 The emf of Ni-Fe accumulator is 

 (a) 2.0 V   (b) 1.2 V 

 (c) 1.08 V  (d) 1.44 V 

6. Cμshõ® {ø» P»zvß GkzxUPõmk  

 (A) ö»U»õß] P»® (B) ÷hÛ¯À 

 (C) D¯-–Aª» P»® (D) ÷Pmª¯® P»® 

 An example of secondary cell is 

 (a) Lechlanche cell (b) Daniel cell 

 (c) Lead-acid cell (d) Cadmium cell 

7. Rc&°ß £›©õn® 

 (A) ÂÚõi  (B) 1/ÂÚõi 

 (C) £õμm/ÂÚõi (D) ÂÚõi/£õμm 

 Rc has the dimension of 

 (a) second  (b) 1/second 

 (c) farad/second (d) second/farad 
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8. RÌUPshÁØÖÒ GuØS Põ» £›©õnªÀø» 

 (A) CR   (B) L/R 

 (C) LC    (D) LC  

 Which of the following has no time dimension  

 (a) CR   (b) L/R 

 (c) LC    (d) LC 

9. A.C. _ØÖ ÁÈ°À rmsI  ©v¨¦ 

 (A) peakI    (B) 2/Ipeak  

 (C) 3/Ipeak   (D) 2/Ipeak   

 rmsI  in A.C. circuit is 

 (a) peakI    (b) 2/Ipeak  

 (c) 3/Ipeak   (d) 2/Ipeak  

10. y¯ ªß÷uUQ°ß BØÓÀ Põμo 

 (A) 1   (B) 0 

 (C) 0.5   (D) 0.707  

 Power factor of a pure capacitor 

 (a) 1   (b) 0 

 (c) 0.5   (d) 0.707  

[P.T.O]



 

 Code No. : 20559 B Page 5 

 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) Põì Âv°¼¸¢x T¾®¨ Âvø¯ ö£ÖP. 

  Derive Coloumb’s law from Gauss law. 

Or 
 (B) \©zvÓÀ Á›PÒ ©ØÖ® £μ¨¦PøÍ £ØÔ 

GÊxP. 

  Write about equipotential lines and surfaces. 

12. (A) ^÷£U ÂøÍÄ £ØÔ ÂÍUSP. 

  Explain Seebeck effect. 

Or 
 (B) öÁ¨£ªß ÂøÍÂß £¯ßPøÍ u¸P. 

  Write the applications of thermoelectric 
effect. 

13. (A) ªßÚõØ£S¨¤ØPõÚ £õμ÷hì ÂvPøÍ 
ÂÍUSP. 

  Explain faraday’s laws of electrolysis. 

Or 
 (B) •uÛø» P»® ©ØÖ® Cμshõ® {ø» P»® 

£ØÔ GÊxP. 

  Write about primary and secondary cells. 
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14. (A) J¸ PõÀÁõ÷Úõ «mhøμ A®«mhμõP 
©õØÖÁx GÆÁõÖ? 

  How will you convert galvanometer into 
ammeter? 

Or 
 (B) ªßysha _¸ÎÀ ªß ÁÍºa] £ØÔ 

ÂÍUSP. 

  Explain growth of current in an inductance 
coil. 

15. (A) j –C¯UQ •øÓø¯ ÂÍUSP. 

  Explain j-operator method in detail. 

Or 
 (B) öuõhº ©ØÖ® Cøn Jzvø\ _ØÖ ÁÈ 

J¨¤kP. 

  Compare series and parallel resonant circuit. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) J¸ ªßÞmh¨£mh ÷PõÍ SsiÚõÀ Á¸® 
ªßÚÊzu ÷PõøÁø¯ Á¸Â. 

  Derive an expression to find potential due to 
a charged spherical shell. 

Or 
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 (B) Põì Âv ÂÍUSP. J¸ ¦ÒÎ 
ªßÞmhzvÚõÀ Á¸® ªß¦»zvß 
÷PõøÁø¯ u¸P. 

  Define Gauss law and derive an expression 
to find electric field due to point charge using 
Gauss law. 

17. (A) öÁ¨£ªß BØÓÀ £hzøu ÂÍUQ £¯ßPøÍ 
u¸P. 

  Explain thermo electric power diagram and 
its application. 

Or 

 (B) öÁ¨£ ªßÛ¯UP Âø\ø¯ ªßÚÊzu©õÛ 
‰»® AÍÂk® •øÓø¯ ÂÍUSP. 

  Explain the measurement of thermo emf of a 
thermo couple with potentiometer. 

18. (A) ÷íõÀμõa •øÓ°ß ªß£SÎ°ß ªß 
Phzx vÓß ö£ÖÁøu ÂÍUSP. 

  Explain Kohlrausch’s method to find specific 
conductivity of an electrolyte. 

Or 

 (B) AºïÛ¯ì ÷Põm£õmøh ÂÁõv. 

  Discuss Arrhenius theory in detail. 
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19. (A) ªß Ahºzv°ß ÷PõøÁø¯ Á¸Â. 
PõÀÁõ÷Úõ «mhøμ ÁõÀm «mhμõP 
©õØÖÁx G¨£i? 

  Find expression for current density and how 
will you convert a galvanometer to a 
voltmeter. 

Or 

 (B) LCR _ØÖ ÁÈ°À ªßÞmh ÁÍºa] ©ØÖ® 
uÍºÂøÚ ÂÍUSP. 

  Explain growth and decay of charge in LCR 
circuit. 

20. (A) öuõhº Jzvø\ _ØÖÁÈ°ß ÷Põm£õmiøÚ 
u¸P. Jzvø\ AvºöÁs AÔP. 

  Give the theory of series resonant circuit and 
deduce resonance frequency. 

Or 

 (B) AC _ØÖÁÈ°À R, L, C Ch®ö£Ö®ö£õÊx 
AuØPõÚ BØÓ¼ß ÷PõøÁø¯ Á¸Â. 

  Derive an expression for power in an AC 
circuit having R, L and C 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. J¸ P®¤a_¸Îß ªßyshÀ Gøu ö£õ¸zx 

Aø©²®? 

 (A) _¸Îß GsoUøP(B) ÷Põ›ß ÁøP 

 (C) CøhöÁÎ (D) GÀ»õ® 

 The inductance of coil depends upon 

 (a) Number of turns (b) Type of core 

 (c) Space  (d) All 
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2. 
dt
dqe −=  Gß£x 

 (A) ö»ßì Âv (B) L£õμ÷h Âv 

 (C) T¾® Âv (D) HxªÀø» 

 
dt
dqe −=  is 

 (a) Lens law (b) Faraday’s law 

 (c) Coloumb law (d) None 

3. Põ¢u ysh¼ß A»S ¯õx? 

 (A) öÁ£º/«mhº
2
 (B) öÁ£º 

 (C) T¾®  (D) GxÄªÀø» 

 The unit of magnetic induction is  

 (a) 2/mw   (b) w 

 (c) Coloumb (d) None 

 {w → weber } 

4. Põ¢u yshÀ, Em¦SvÓß ©ØÖ® Põ¢u ¦»® EÒÍ 

öuõhº¦ 

 (A) HB 0μ=  (B) BH μ=  

 (C) μ=HB   (D) HxªÀø» 
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 The relation between induction permeability and 

field is 

 (a) HB 0μ=  (b) BH μ=  

 (c) μ=HB   (d) None 

5. D⋅∇ ß ©v¨¦ 

 (A) δ    (B) 0 

 (C) 1   (D) GxªÀø» 

 The value of D⋅∇  is 

 (a) δ    (b) 0 

 (c) 1   (d) none 

6. £õ¯ßi[ ÷uØÓ® Gß£x 

 (A) ( ) ∂
∂−=∂⋅×
t
UAHE    

 (B) ( ) =∂⋅× 2φAHE  

 (C) 0     

 (D) 1 
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 Poynting’s theorem is 

 (a) ( ) ∂
∂−=∂⋅×
t
UAHE     

 (b) ( ) =∂⋅× 2φAHE  

 (c) 0    

 (d) 1 

7. ªßPõ¢u Aø» G¢u öÁUhº vø\°À £μÄ®? 

 (A) E   (B) H 

 (C) ( )B×ε
μ
1

 (D) HxªÀø» 

 The direction of EM Wave propagation is along 

___________ vector. 

 (a) E   (b) H 

 (c) ( )B×ε
μ
1

 (d) none 

8. μ &ß ©v¨¦ ¯õx? 

 (A) 
p

p

i
i

cos

sin
  (B) pp ii cossin ⋅  

 (C) 
p

p

i
i

sin

cos
  (D) HxªÀø» 
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 The value of μ  is 

 (a) 
p

p

i
i

cos

sin
  (b) pp ii cossin ⋅  

 (c) 
p

p

i
i

sin

cos
  (d) none 

9. ¦Âz ysi¯À £¯ß 

 (A) ¦Â°À Põ¢u¨ ¦»ß AÔ¯    

 (B) ªß÷Úõmh® AÔ¯ 

 (C) yμ® AÔ¯    

 (D) HxªÀø» 

 Earth inductor is used to measure 

 (a) Change field   

 (b) Earth’s magnetic field  

 (c) Distance     

 (d) None 

10. ¦Â°ß Põ¢u¨ ¦»zvß ©v¨¦ 

 (A) 0.25–0.65 Põì (B) 1 Põì  

 (C) 0   (D) 10 Põì 
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 The magnitude of Earth’s Magnetic Field at its 

surface 

 (a) 0.25–0.65 gauss (b) 1 gauss 

 (c) 0   (d) 10 gauss 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) £õμøh°ß ªßPõ¢u yshÀ Âvø¯U TÔ 

ÂÍUSP. 

  Explain Faraday’s law of Electromagnetic 

induction. 

Or 

 (B) £›©õØÖ ªßyshø» Auß A»SPÐhß 

ÂÍUSP. 

  Explain Mutual Inductance with its units. 

12. (A) Põ¢u¨£õ¯®, yshÀ ©ØÖ® »õμßì Âø\ 

£ØÔ ÂÍUSP. 

  Explain flux, induction and Lorentz' force. 

Or 
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 (B) J¸ Á›a_¸ÎÝÒ EÒÍ Põ¢u¨ ¦»zvß 

÷PõøÁø¯ u¸P. 

  Derive an expression to find magnetic field is 

solenoid. 

13. (A) Em¦SvÓß ©ØÖ® Põ¢u HØ¦zvÓß £ØÔ 

ÂÍUQ, öuõhºø£ u¸P. 

  Define permeability and susceptibility and 

relate them. 

Or 

 (B) ö£¯ºa] ªß÷Úõmh® £ØÔ ÂÍUSP. 

  Explain displacement current in detail. 

14. (A) Põ¢u¨ ¦»zvØPõÚ ªßPõ¢u Aø» 

\©ß£õmiøÚ u¸P. 

  Derive an expression for EM wave equation 

for magnetic field. 

Or 

 (B) ¤μv£¼¨¤ß ‰»® JÎ •øÚÁõUP® £ØÔ 

ÂÍUSP. 

  Explain polarization of reflection. 
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15. (A) BG&ß AÍÄz v¸zu® £ØÔ ÂÍUSP. 

  Explain in detail, the caliberation of BG.  

Or 

 (B) yshØ _¸Îß £¯ßPøÍ ÂÁ›. 

  Write down the uses of Induction Coils. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) ¤øn¨¦ GßÓõÀ GßÚ? C¸ _¸Îß 

¤øn¨¦ SnPzvØPõÚ ÷PõøÁø¯ ö£ÖP. 

  What is meant by coupling? Obtain an 

expression for coefficient of coupling between 

two coils. 

Or 

 (B) C¸ _¸ÒPÎß £›©õØÖ ªßyshÀ Gs 

Põq® •øÓø¯ ÂÁ›. 

  Explain the method of finding mutual 

inductance between two coils. 
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17. (A) J¸ Ámha _¸ÎÀ, J¸ ¦ÒÎ°À E¸ÁõS® 
Põ¢uz ysh¼ß ÷PõøÁø¯ Á¸Â. 

  Explain an expression for magnetic induction 
at a point on axis of a circular coil. 

Or 

 (B) B.G.°ß Aø©¨¦, ö\¯À£õk ©ØÖ® 
£¯ßPøÍ ÂÍUSP. 

  Explain construction, working and uses of 
B.G. 

18. (A) ö£¯ºa] ªß÷Úõmh®, B.H.&ÁøÍÄ ©ØÖ® 
¤Ø£ku¼À BØÓÀ CÇ¨¦ £ØÔ ÂÍUSP. 

  Explain displacement current, B.H. Curve 
and energy loss in Hysteresis. 

Or 

 (B) ªßPõ¢u Aø»PÐUPõÚ öíºm]ß 
÷\õuøÚø¯ ÂÍUSP. 

  Explain Hertz experiment on E.M. waves. 

19. (A) ªß¦»® ©ØÖ® Põ¢u ¦»zvØPõÚ Aø» 
\©ß£õmiøÚ Á¸Â. 

  Derive an expression for wave equation for 
Electric and Magnetic field. 

Or 
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 (B) EM Aø»PÎß ¤μv£¼¨¦ ©ØÖ® Fk¸ÁÀ 

£ØÔ ÂÍUSP. 

  Explain in detail reflection and transmission 

of EM Waves. 

20. (A) ÂÍUSP : (i) ¦Âzysi (ii)  ¦Â°ß Põ¢u 

¦»zvß Qøh©mhU TÖ (iii) ö\[SzxUTÖ. 

  Explain (i) Earth inductor (ii) Horizontal 

component (iii) Vertical component of Earths 

Magnetic Field.  

Or 

 (B) J¸ yshÀ _¸Îß ö\¯À£õmiøÚ 

ÂÍUSP. 

  Explain the working of an Induction Coil. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. The inductance of coil depends upon 

 (a) Number of turns (b) Type of core 

 (c) Space  (d) All 

2. 
dt
dqe −=  is 

 (a) Lens law (b) Faraday’s law 

 (c) Coloumb law (d) None 

(6 pages) 
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3. The unit of magnetic induction is  

 (a) 2/mw   (b) w 

 (c) Coloumb (d) None 

 {w → weber } 

4. The relation between induction permeability and 

field is 

 (a) HB 0μ=  (b) BH μ=  

 (c) μ=HB   (d) None 

5. The value of D⋅∇  is 

 (a) δ    (b) 0 

 (c) 1   (d) none 

6. Poynting’s theorem is 

 (a) ( ) ∂
∂−=∂⋅×
t
UAHE     

 (b) ( ) =∂⋅× 2φAHE  

 (c) 0    

 (d) 1 
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7. The direction of EM Wave propagation is along 

___________ vector. 

 (a) E   (b) H 

 (c) ( )B×ε
μ
1

 (d) none 

8. The value of μ  is 

 (a) 
p

p

i
i

cos

sin
  (b) pp ii cossin ⋅  

 (c) 
p

p

i
i

sin

cos
  (d) none 

9. Earth inductor is used to measure 

 (a) Change field   

 (b) Earth’s magnetic field  

 (c) Distance     

 (d) None 

10. The magnitude of Earth’s Magnetic Field at its 

surface 

 (a) 0.25–0.65 gauss (b) 1 gauss 

 (c) 0   (d) 10 gauss 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain Faraday’s law of Electromagnetic 
induction. 

Or 

 (b) Explain Mutual Inductance with its units. 

12. (a) Explain flux, induction and Lorentz' force. 

Or 

 (b) Derive an expression to find magnetic field is 
solenoid. 

13. (a) Define permeability and susceptibility and 
relate them. 

Or 

 (b) Explain displacement current in detail. 

14. (a) Derive an expression for EM wave equation 
for magnetic field. 

Or 

 (b) Explain polarization of reflection.  

[P.T.O.]



 

 Code No. : 20560 E Page 5 

 

15. (a) Explain in detail, the caliberation of BG.  

Or 

 (b) Write down the uses of Induction Coils. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) What is meant by coupling? Obtain an 
expression for coefficient of coupling between 
two coils. 

Or 

 (b) Explain the method of finding mutual 
inductance between two coils. 

17. (a) Explain an expression for magnetic induction 
at a point on axis of a circular coil. 

Or 

 (b) Explain construction, working and uses of 
B.G. 

18. (a) Explain displacement current, B.H. Curve 
and energy loss in Hysteresis. 

Or 

 (b) Explain Hertz experiment on E.M. waves. 
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19. (a) Derive an expression for wave equation for 
Electric and Magnetic field. 

Or 

 (b) Explain in detail reflection and transmission 
of EM Waves. 

20. (a) Explain (i) Earth inductor (ii) Horizontal 
component (iii) Vertical component of Earths 
Magnetic Field.  

Or 

 (b) Explain the working of an Induction Coil. 

——————— 

 



 

  

  Reg. No. : ........................................... 

Code No. : 20561 B  Sub. Code : SMPH 52 

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.  

Fifth Semester 

Physics — Main 

COMPUTER PROGRAMMING IN C++ 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the best answer : 

1. C++ ö£ØÖ C¸¨£x ___________ ö\¯ØSÔ BS®. 

 (A) ªS¨¦  (B) ]Ô¯ 

 (C) ö£›¯  (D) SøÓ¨¦ 

 C++ has a ___________ set of operator. 

 (a) Rich   (b) Small 

 (c) High   (d) Poor 
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2. J¸ {μ¼À EÒÍ «a]Ö uÛzu A»S ___________. 

 (A) PoÛ  (B) ÂÀø» 

 (C) Ao   (D) ø£mì 

 The smallest individual units in a program are 
known as ___________. 

 (a) System  (b) Token 

 (c) Array  (d) Bytes 

3. •ßÛ¯À¦ AÍ¦¸UPÒ ªPÄ® £¯ß£hUTi¯ 

_Ç»õÚx AÍ¦¸UPÒ ©v¨¦ ___________ C¸US® 

÷£õx £¯ß£k®. 

 (A) \©®   (B) ]Ô¯x 

 (C) ö£›¯x  (D) \©ªßø© 

 Default arguments are useful in situation when 
some argument always have ___________ value. 

 (a) same   (b) smaller 

 (c) higher  (d) different 

4. C++À main ( ) BÚx ___________ ©v¨¦PøÍ 

v¸¨¤ AÝ¨¦®. 

 (A) Istream  (B) Ostream 

 (C) int   (D) HxªÀø» 
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 In C++ the main ( ) returns a value of type 

___________ to the operating system. 

 (a) Istream  (b) Ostream 

 (c) int   (d) none 

5. ö£õ¸Îß •PÁ›¯õÚx G¢u ÁÈ•øÓ ‰»® 

©õØÓ¨£kQÓx ___________? 

 (A) Reference-by Pass  

 (B) Pass-By Reference 

 (C) Pass-By Pass  

 (D) Reference-By Reference 

 Only address of the object is transferred in 

___________ method. 

 (a) Reference-by Pass  

 (b) Pass-By Reference 

 (c) Pass-By Pass  

 (d) Reference-By Reference 



 

 Code No. : 20561 B Page 4 

 

6. CÚUSÊ ö\¯ØTÓõÚx G¨£i CÚUSÊ 

ö\¯ØTÔÀ ___________ ÂÁ›UP¨£kQÓx? 

 (A) C¯[S   

 (B) TkuÀ 

 (C) |øh•øÓ¨£kzxuÀ    

 (D) SøÓuÀ  

 Class function describe how the class function are 

___________. 

 (a) Activated (b) Increase 

 (c) Implemented (d) Decrease 

7. J÷μ J¸ u¸ÂUP¨£mh uμÂÚ® ___________ 

©μ¦›©®. 

 (A) £À{ø»  (B) J¸ uμÂÚ® 

 (C) £»{ø»  (D) Cμsk® Cøn¢ux 

 A derived class with only one base class is called 

___________ Inheritance. 

 (a) Multiple  (b) Single 

 (c) Multi Level (d) Hierarchy 



 

 Code No. : 20561 B Page 5 

 

8. Unary minus ö\¯ØSÔ ö£õ¸ÎÀ 

£¯ß£kzx®÷£õx A¢u uPÁÀ ___________ 
©õÖ®. 

 (A) SÔ   (B) }Í® 

 (C) ø£mì  (D) GÊzx 

 The unary minus when applied to an object should 
change the ___________ of each of its data item. 

 (a) Sign   (b) Length 

 (c) Bytes  (d) Character 

9. øP¯õÐøP Gß£x J¸ ]Ó¨£õÚ ö\¯ØTÖ Cx 

©õØÓUTi¯ AÍ¦¸UPøÍU öPõsh ìmŸ® 

___________. 

 (A) SøÓ¨¦  (B) ©õØÖ 

 (C) TkuÀ  (D) HxªÀø» 

 Manipulator are special function that to 
___________ the format parameter of a stream. 

 (a) Reduce  (b) Alter 

 (c) Increase  (d) None 

10. ìmŸ® Gß£x öuõhºa]¯õÚ ___________. 

 (A) ³Ûm  (B) PoÛ 

 (C) ø£mì  (D) ÂÀø» 
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 A stream is a sequence of ___________. 

 (a) Unit   (b) System 

 (c) Bytes  (d) Token 

PART B — (5 × 5 = 25 marks) 

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

11. (A) £¯Úº Áøμ¯ÖUS® uμÂÚzvß Tmk¸ 

©ØÖ® CÚUSÊ £ØÔ ÂÍUSP. 

  Describe the various user defined data types, 

such as structure and classes.  

Or 

 (B) ©õØÓ¨£hU Ti¯ ©õÔPøÍ¨ £ØÔ ÂÁ›. 

  Discuss the modifying variables. 

12. (A) \μ® Ao CÁØøÓ GÆÁõÖ öuõhUP 

©v¨£ÎzuÀ ö\´¯ ÷Ásk®? 

  Describe the initialization and string arrays. 

Or 
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 (B) C++ {μ¼¾ÒÍ Main ( ) ö\¯ØTÖPÎß 

£¯ß£õkPÒ £ØÔ ÂÍUSP. 

  Describe the usage of main ( ) function in a 

C++ program. 

13. (A) C++ {μ¼À CÚUSÊ £ØÔ ÂÁ›. 

  Discuss how a class is specified in a C++ 

program. 

Or 

 (B) CÚUSÊÂ¾ÒÍ Ao £ØÔ Â›ÁõP GÊxP. 

  Explain arrays within a class. 

14. (A) ö\¯ØSÔ¨ £o ªS¨¦¨ £ØÔ ÂÍUSP. 

  Explain the term operator overloading. 

Or 

 (B) £»{ø» ©μ¦›©® ÂÍUS. 

  Describe about abstract class. 

15. (A) C++ {μ¼¾ÒÍ Stream £ØÔ ÂÍUSP. 

  Explain the overview of stream in C++. 

Or 
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 (B) øP¯õÐøP°À £¯ß ©ØÖ® öÁÎ±miÀ 

Auß ö\¯À £ØÔ ÂÍUSP. 

  Illustrate the use of manipulators for 
managing output. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) C++ {μ¼À EÒÍ £À÷ÁÖ öÁÎ¨£õkPøÍ 

_¸UQ TÖP. 

  Outline the various types of expression used 
in a C++ Program. 

Or 

 (B) C++ {μ¼ß Aø©¨ø£ ÂÁ›. 

  Explain the structure of simple C++ 
program. 

17. (A) ö\¯ØTÖPÎß AøÇ¨¦PÒ CÀ»õ©À v¸®¤ 

Á¸® ©v¨¦PøÍ¨ £ØÔ Â›ÁõP GÊxP. 

  Briefly explain the function with no 
argument but return value. 

Or 
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 (B) C++À EÒÍ £À÷ÁÖ Pou ¡»P 

ö\¯ØTÖPøÍ Á›ø\¨£kzxP. 

  List the various math library functions 

available in C++. 

18. (A) CÚUSÊÂÀ Ao ©ØÖ® Ao°À ö£õ¸Ò 

£ØÔ Â›ÁõP GÊxP. 

  Explain the term array within the class and 

array of object. 

Or 

 (B) £À{ø» BUQPÒ GÆÁõÖ CÚUSÊÂÀ 

£¯ß£kQÓx Gß£øu ÂÁ›. 

  Interpret the usage of multiple constructors 

in a class. 

19. (A) ö\¯ØSÔ¨ £o ªS¨¦UPõÚ Âv•øÓPÒ 

¯õøÁ? 

  Identify the rules for overloading operators. 

Or 

 (B) J¸ÁÈ ©μ¦›©® ÂÍUSP. 

  Explain the single inheritance. 



 

 Code No. : 20561 B Page 10 

 

20. (A) ÁiÁø©UP¨£hõu ©ØÖ® ÁiÁø©UP¨£mh 

EÒÏk ©ØÖ® öÁÏ°k ö\¯À£õkPøÍ 

ÂÁ›UP. 

  Describe unformatted an formatted I/O 

operations. 

Or 

 (B) ÷Põ¨¦ _miUPõmi ©ØÖ® Auß 

øP¯õÐøPø¯ Euõμn[PÐhß ÂÍUSP. 

  Illustrate the use of file pointers and their 

manipulators. 

——————— 
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Answer ALL questions. 

Choose the correct answer. 

1. }sh Aø»}Í® öPõsh PvºÃa_PÎÀ, 

Cμõ÷»&^ß Âv SÔ¨¤k® Kμ»S öPõÒÍÍÂÀ 

Ch®ö£Ö® BØÓÀ λλdU  

 (A) λ
λ

π
d

kT
4

8
 (B) λ

λ
π

d
kT
5

8
 

 (C) λ
π
λ

d
kT8

4

 (D) λ
π
λ

d
kT8

5
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 In longer wavelength region, Rayleigh-Jean’s law 
describes the energy per unit volume λλdU  is 

 (a) λ
λ

π
d

kT
4

8
 (b) λ

λ
π

d
kT
5

8
 

 (c) λ
π
λ

d
kT8

4

 (d) λ
π
λ

d
kT8

5

 

2. uøμ©mh BØÓÀ AÍÄ 

 (A) 13.6 MeV (B) 16.3 eV 

 (C) –13.6 eV  (D) –13.6 MeV 

 Ground state energy value is 

 (a) 13.6 MeV (b) 16.3 eV 

 (c) –13.6 eV  (d) –13.6 MeV 

3. Kº Aø»°ß •ß÷ÚÖ ©õÔ¼ k

 

 (A) 
h
p


   (B) 



p

 

 (C) 
p
h
    (D) 

p



 

 Propagation constant of a wave k


 is 

 (a) 
h
p


   (b) 



p

 

 (c) 
p
h
    (d) 

p


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4. Kº Aø»°ß L§›¯º ©õØÓ® u¸QßÓ Aø»Ãa_ 

 (A) ( ) ( )
∞

∞−

− dtetx wtkx,
1 ψ
π

  

 (B) ( ) ( )
∞

∞−

+ dxetx wtkx,
1 ψ
π

 

 (C) ( ) ( )
∞

∞−

+ dtetx wtkxi,
2
1 ψ
π

 

 (D) ( ) ( )
∞

∞−

−− dxetx wtkxi,
2
1 ψ
π

  

 Fourier transform of a wave function gives the 
amplitude as 

 (a) ( ) ( )
∞

∞−

− dtetx wtkx,
1 ψ
π

  

 (b) ( ) ( )
∞

∞−

+ dxetx wtkx,
1 ψ
π

 

 (c) ( ) ( )
∞

∞−

+ dtetx wtkxi,
2
1 ψ
π

 

 (d) ( ) ( )
∞

∞−

−− dxetx wtkxi,
2
1 ψ
π
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5. xÀ¼¯ SøÓ£õkPÐUS Cøh÷¯¯õÚ öuõhº¦ 

 (A) ≤Δ⋅Δ tp  (B) ≥Δ⋅Δ tp  

 (C) ≥Δ⋅Δ φL  (D) ≤Δ⋅Δ φL  

 The uncertainty relation is 

 (a) ≤Δ⋅Δ tp  (b) ≥Δ⋅Δ tp  

 (c) ≥Δ⋅Δ φL  (d) ≤Δ⋅Δ φL  

6. ªP PÚμP E¸UPÐUS ö£õ¸zu©õÚ \©ß£õk 

 (A) 0=
m


  (B) 0=


m
 

 (C) ∞=
m


  (D) 1=
m


 

 The suitable equation for very heavy bodies is 

 (a) 0=
m


  (b) 0=


m
 

 (c) ∞=
m


  (d) 1=
m

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7. ^μõUP¨£mh Aø»a\º¤ØPõÚ Pmk¨£õk 

 (A) ( ) ( )
∞

∞−

= 0
1 * dxxx ψψ
π

 

 (B) ( ) ( )
∞

∞−

= 1* dxxx ψψ  

 (C) ( ) ( )
∞

∞−

= 1
1 * dxxx ψψ
π

    

 (D) ( ) ( )
∞

∞−

∞=dxxx ψψ *  

 The condition for normalized wave function is 

 (a) ( ) ( )
∞

∞−

= 0
1 * dxxx ψψ
π

 

 (b) ( ) ( )
∞

∞−

= 1* dxxx ψψ  

 (c) ( ) ( )
∞

∞−

= 1
1 * dxxx ψψ
π

    

 (d) ( ) ( )
∞

∞−

∞=dxxx ψψ *  
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8. ( )tx,ψ ß £›©õn Áõ´£õk 

 (A) [ ] 2
1−L    (B) [ ] 2

1

L  

 (C) [ ] 2−L    (D) [ ]2L  

 The dimension of ( )tx,ψ  is 

 (a) [ ] 2
1−L    (b) [ ] 2

1

L  

 (c) [ ] 2−L    (d) [ ]2L  

9. ÷Põn AvºöÁs ω ß ©v¨¦ 

 (A) 
k
m

   (B) 
k
λ

 

 (C) 
m
k

   (D) 
λ
k

 

 Angular frequency ω  is 

 (a) 
k
m

   (b) 
k
λ

 

 (c) 
m
k

   (d) 
λ
k
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10. J¸ {ø»¯õØÓÀ uk¨£μoÀ, G¨ö£õÊx 

{ø»¯õØÓÀ _È¯©õP C¸US®? 

 (A) 0<< xL  (B) 0=x  

 (C) Lx <   (D) 0>> xL  

 When does the Potential energy be zero in a 

potential barrier? 

 (a) 0<< xL  (b) 0=x  

 (c) Lx <   (d) 0>> xL  

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) ¤Íõ[Qß SÁõsh® P¸x÷PõøÍ _¸UP©õP 

GÊxP. 

  Brief the Planck’s quantum hypothesis. 

Or 

 (B) Põ®¨hß ÂøÍÄ £ØÔ ]ÖSÔ¨¦ GÊxP.  

  Write a short note on Compton Effect. 
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12. (A) Aø»z vø\÷ÁP® GßÓ P¸zv¼¸¢x Pmh 

©õÔ¼ 
λ
π2=k  GÝ® \©ß£õmiøÚ ö£ÖP. 

  Obtain the equation, phase constant 
λ
π2=k  

from the concept of wave velocity. 

Or 

 (B) JÎ°ß vø\÷ÁPzxhß Jzu vø\÷ÁPzvÀ 

£¯ÛUS® m {øÓ öPõsh xPöÍõßÔß v 

¨μõU¼ Aø»}Í® 









+

=

22
12

cm
k

km

h

o
o

λ  

Gß£øu {¹¤UP. 

  Prove that the deBroglie’s wavelength of a 

particle of mass m, moving with the velocity 

comparable to the velocity of light, as 









+

=

22
12

cm
k

km

h

o
o

λ . 
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13. (A) L÷£õº _ØÖ Ámh¨£õøu°À, Gvºª¢xPÎß 
uøμ©mh BØÓÀ ©v¨¤øÚ PnUQkP. 

  Calculate the value of ground state energy of 
an electron in Bohr orbit. 

Or 

 (B) Gvº ªß xPöÍõßÔß ÷ÁP® 0.01% 

xÀ¼¯zxhß 300 m/s GßÖ 
AÍÂh¨£mhõÀ, AuÝøh¯ C¸¨¤hzøu 
GÆÁÍÄ xÀ¼¯zxhß AÍÂh•i²®? 

  If the speed of an electron is measured as 
300 m/s accurate to 0.01%, with what 
accuracy can you measure the position of the 
electron? 

14. (A) JØøÓ £›©õnzvÀ, Põ»® \õº¢u 
Ca÷μõig\›ß Aø»a \©ß£õmiøÚ Á¸Â. 

  Derive the one dimensional time 
independent Schrödinger wave equation. 

Or 

 (B) JØøÓ £›©õn {ø»¯õØÓ¼ß •iÂ»õ 
BÇzvÝÒ, 0=x , ax =  GÝ® 
CøhöÁÎ°À C¯[S® xPÎß Aø»a\õº¦ 

a
xn

An
πψ sin= , Auß ^μõUP¨£mh Aø»a 

\õº¤øÚ wº©õÛUP. 
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  A particle is moving inside an 1-D infinite 

potential well between 0=x  and ax =  with 

zero potential energy. Its wave function is 

a
xn

An
πψ sin= . Determine its normalized 

wave function. 

15. (A) JßÖUöPõßÖ ö\[SzuõÚ Aø»a\õº¤ØPõÚ 

{£¢uøÚø¯ PõsP. 

  Find the condition for mutually orthogonal 

wave function. 

Or 

 (B) 1000 Å £UPÍÄ öPõsh JØøÓ £›©õn 

{ø»¯õØÓÀ ö£mhPzvÝÒ C¯[S® 1.67 × 

10-27 Kg {øÓ öPõsh |k{ø» xPÎß ]Ö© 

BØÓÀ ©v¨¤øÚU PõsP. 

  Find the lowest energy of a neutron of mass 

1.67 × 10-27 Kg confined to move in 1-D 

potential box of length 1000 Å.   



 

 Code No. : 20563 B Page 11 

 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) JÎªß ÂøÍøÁ £ØÔ¯ A´ßajÛß 

ÂÍUPzøu ÂÁ›UP. 

  Explore the Einstein’s explanation about 

Photoelectric effect. 

Or 

 (B) Â¯Ûß Pv›¯UP \©ß£õmiøÚ²® 

Cμõ÷»&^ß Âvø¯²® Auß 

Áøμ¯øÓPÐhß ÂÍUSP. 

  Explain Wein’s radiation formula and 

Rayleigh-Jean law with their limitations. 

17. (A) xPöÍõßÔß C¯UPzvøÚ Aø»UPmk ‰»® 

SÔ¨¤kP. ÷©¾® 
dk
d

vg
ω=  ©ØÖ® 

o

o
p k
v

ω=  

GßÖ {¹¤UP. 
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  Represent the motion of a particle by wave 

packet. And also prove that 
dk
d

vg
ω=  and 

o

o
p k
v

ω= . 

Or 

 (B) Aø»PÎß SÊz vø\÷ÁP® GßÓ 
P¸zvøÚ¨ £ØÔ uS¢u £h[PÐhß Pou 

•øÓ°À £S¨£õ´P. ÷©¾® 
dk
d

vg
ω=  GßÖ 

{¹¤UP. 

  Analyze the concept of Group velocity with 
appropriate pictures and mathematical 

methods. And also prove that 
dk
d

vg
ω= .  

18. (A) {¹¤UP : ≥Δ⋅Δ xpx . ÷©¾® Ax SÔ¨¤k® 
C¯Øö£õ¸Ò ÂÍUPzøu u¸P. 

  Prove : ≥Δ⋅Δ xpx . And also give its 
physical significance. 

Or 

 (B) ¤ÍÂÀ Gvº ªßxPÒPÎß ÂÎ®¦ ÂøÍÄ 
£ØÔ¯ ]¢uøÚ AÍÂÀ EÒÍ 
£›÷\õuøÚø¯ ÂÁ›UP. 

  Explain the diffraction of electrons at a slit 
thought experiment. 
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19. (A) {ø»¯õØÓÀ, C¯UP BØÓÀ ©ØÖ® E¢u® 

BQ¯ÁØÔß Gvº£õºUP¨£mh ©v¨¦PøÍ 

PnUQkP. 

  Calculate the expectation values of Potential 

energy, Kinetic energy and Momentum. 

Or 

 (B) E¢u®, C¯UP BØÓÀ ©ØÖ® ö©õzu BØÓÀ 

BQ¯ÁØÔß SÁõsh® ö\¯¼PøÍ 

©v¨¤kP. 

  Evaluate the quantum operators for 

Momentum, Kinetic energy and Total 

energy. 

20. (A) J¸ ö£mhPzvÝÒ xPöÍõßÔß •¨£›©õn 

C¯UPzøu ÂÁ›UP. ÷©¾® 

( )222
2

22

2 zyxcube nnn
ma

E ++= π
 Gß£øu {¹¤UP. 

  Explain a particle’s three dimensional 

motion in a box and hence prove that 

( )222
2

22

2 zyxcube nnn
ma

E ++= π
. 

Or 
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 (B) _μ[P ÂøÍøÁ ÂÍUSP. ÷©¾® 
GvöμõÎ¨¦U SnP® ©ØÖ® Fk¸ÄuÀ 
SnP® BQ¯ÁØøÓ wº©õÛUP. 

  Describe the tunnel effect and hence 
determine the reflection coefficient and 

transmission coefficient.  

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. In longer wavelength region, Rayleigh-Jean’s law 
describes the energy per unit volume λλdU  is 

 (a) λ
λ

π
d

kT
4

8
 (b) λ

λ
π

d
kT
5

8
 

 (c) λ
π
λ

d
kT8

4

 (d) λ
π
λ

d
kT8

5

 

2. Ground state energy value is 

 (a) 13.6 MeV (b) 16.3 eV 

 (c) –13.6 eV  (d) –13.6 MeV 

(7 pages) 
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3. Propagation constant of a wave is 

 (a) 
h
p


   (b) 



p

 

 (c) 
p
h
    (d) 

p



 

4. Fourier transform of a wave function gives the 

amplitude as 

 (a) ( ) ( )
∞

∞−

− dtetx wtkx,
1 ψ
π

  

 (b) ( ) ( )
∞

∞−

+ dxetx wtkx,
1 ψ
π

 

 (c) ( ) ( )
∞

∞−

+ dtetx wtkxi,
2
1 ψ
π

 

 (d) ( ) ( )
∞

∞−

−− dxetx wtkxi,
2
1 ψ
π

  

5. The uncertainty relation is 

 (a) ≤Δ⋅Δ tp  (b) ≥Δ⋅Δ tp  

 (c) ≥Δ⋅Δ φL  (d) ≤Δ⋅Δ φL   



 

 Code No. : 20563 E Page 3 

 

6. The suitable equation for very heavy bodies is 

 (a) 0=
m


  (b) 0=


m
 

 (c) ∞=
m


  (d) 1=
m


 

7. The condition for normalized wave function is 

 (a) ( ) ( )
∞

∞−

= 0
1 * dxxx ψψ
π

 

 (b) ( ) ( )
∞

∞−

= 1* dxxx ψψ  

 (c) ( ) ( )
∞

∞−

= 1
1 * dxxx ψψ
π

    

 (d) ( ) ( )
∞

∞−

∞=dxxx ψψ *  

8. The dimension of ( )tx,ψ  is 

 (a) [ ] 2
1−L    (b) [ ] 2

1

L  

 (c) [ ] 2−L    (d) [ ]2L  
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9. Angular frequency ω  is 

 (a) 
k
m

   (b) 
k
λ

 

 (c) 
m
k

   (d) 
λ
k

 

10. When does the Potential energy be zero in a 
potential barrier? 

 (a) 0<< xL  (b) 0=x  
 (c) Lx <   (d) 0>> xL  

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Brief the Planck’s quantum hypothesis. 
Or 

 (b) Write a short note on Compton Effect. 

12. (a) Obtain the equation, phase constant 
λ
π2=k  

from the concept of wave velocity. 
Or 

 (b) Prove that the deBroglie’s wavelength of a 
particle of mass m, moving with the velocity 
comparable to the velocity of light, as 









+

=

22
12

cm
k

km

h

o
o

λ .  

[P.T.O.]
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13. (a) Calculate the value of ground state energy of 
an electron in Bohr orbit. 

Or 

 (b) If the speed of an electron is measured as 
300 m/s accurate to 0.01%, with what 
accuracy can you measure the position of the 
electron? 

14. (a) Derive the one dimensional time 
independent Schrödinger wave equation. 

Or 

 (b) A particle is moving inside an 1-D infinite 
potential well between 0=x  and ax =  with 
zero potential energy. Its wave function is 

a
xn

An
πψ sin= . Determine its normalized 

wave function. 

15. (a) Find the condition for mutually orthogonal 
wave function. 

Or 

 (b) Find the lowest energy of a neutron of mass 
1.67 × 10-27 Kg confined to move in 1-D 
potential box of length 1000 Å.   
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PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) Explore the Einstein’s explanation about 
Photoelectric effect. 

Or 

 (b) Explain Wein’s radiation formula and 
Rayleigh-Jean law with their limitations. 

17. (a) Represent the motion of a particle by wave 

packet. And also prove that 
dk
d

vg
ω=  and 

o

o
p k
v

ω= . 

Or 

 (b) Analyze the concept of Group velocity with 
appropriate pictures and mathematical 

methods. And also prove that 
dk
d

vg
ω= .  

18. (a) Prove : ≥Δ⋅Δ xpx . And also give its 
physical significance. 

Or 

 (b) Explain the diffraction of electrons at a slit 
thought experiment. 
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19. (a) Calculate the expectation values of Potential 
energy, Kinetic energy and Momentum. 

Or 

 (b) Evaluate the quantum operators for 
Momentum, Kinetic energy and Total 
energy. 

20. (a) Explain a particle’s three dimensional 
motion in a box and hence prove that 

( )222
2

2

2
2

zyxcube nnn
ma

E ++= π
. 

Or 

 (b) Describe the tunnel effect and hence 
determine the reflection coefficient and 
transmission coefficient.  

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. Cμsk ¦÷μõmhõßPÐUS Cøh°»õÚ \Uv 

 (A) {ø» ªßÛ¯À \Uv  

 (B) ªßPõ¢u \Uv 

 (C) {ø»¯õÚ \Uv  

 (D) Tö»õ®¨ \Uv 
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 The force between two protons is  

 (a) Electrostatic force 

 (b) Electromagnetic force  

 (c) Static force     

 (d) Coulomb force 

2. i³mj›¯zvß B.E./A ©v¨¦ 

 (A) 1.1 MeV  (B) 1.1 eV 

 (C) 8.8 MeV  (D) 8.8 eV 

 The B.E./A of deuterium is 

 (a) 1.1 MeV  (b) 1.1 eV 

 (c) 8.8 MeV  (d) 8.8 eV 

3. AvP® Fk¸ÁUTi¯ \Uv Gx? 

 (A) BÀ£õ PvºPÒ (B) ¥mhõ PvºPÒ 

 (C) Põ©õ PvºPÒ (D) (A) ©ØÖ® (B) 

 Which one has highest penetrating power? 

 (a) Alpha Rays (b) Beta Rays 

 (c) Gamma Rays (d) (a) and (b) 
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4. QÍº {ø» ©ØÖ® I÷\õ©ºPÎß uøμ {ø»°À 

___________ ÷ÁÖ£kQßÓÚ. 

 (A) ÷Põn E¢u® (B) Aq Gs 

 (C) _ÇÀ ©v¨¦ (D) (A) ©ØÖ® (C) 

 The excited state and the ground state of isomers 

differ in their ___________. 

 (a) Angular momentum 

 (b) Atomic number  

 (c) Spin value     

 (d) Both (a) and (c) 

5. \©ß£õmøh {øÓÄ ö\´¯Ä®. 

→+ 4
2

9
4 HeBe  

 (A) 1
1

12
5 HC +  (B) 13

7C 0
1 e−+  

 (C) 1
0

12
6 nC +  (D) HxªÀø» 

 Complete the equation 

 →+ 4
2

9
4 HeBe  

 (a) 1
1

12
5 HC +  (b) 13

7C 0
1 e−+  

 (c) 1
0

12
6 nC +  (d) none 
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6. Aq Eø» ___________ BØÓ¼ß ‰»©õS® 

 (A) Aq BØÓÀ (B) ‰»UTÖ BØÓÀ 

 (C) Cμ\õ¯Ú BØÓÀ (D) ªß BØÓÀ 

 A nuclear reactor is a source of ___________. 

 (a) atomic energy     

 (b) molecular energy 

 (c) chemical energy    

 (d) electrical energy 

7. ¥mhmμõß Gß£x ___________PøÍ x›u¨£kzu 

£¯ß£k® C¯¢vμ®. 

 (A) ¦÷μõmhõß    

 (B) {³mμõßì 

 (C) G»Umμõß    

 (D) ÷©÷» EÒÍ AøÚzx® 

 Betatron is a machine used to accelerate 

 (a) protons  (b) neutrons 

 (c) electrons (d) all the above 
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8. ]ßU÷μõmμõÛÀ 

 (A) B&¦»® ©õÖ£kQÓx    

 (B) AvºöÁs ©õÖ£h»õ® AÀ»x ©õÖ£hõ©À 

C¸UP»õ® 

 (C) AvºöÁs ©mk® ©õÖ£h»õ®    

 (D) (A) ©ØÖ® (B) 

 In synchrotron 

 (a) B-field is varied     

 (b) Frequency may or may not be varied 

 (c) Only frequency is varied    

 (d) Both (a) and (b) 

9. »õ®hõ øí¨£μõ® ___________ ÁøPø¯a \õº¢ux. 

 (A) ö»¨hõßPÒ (B) ª\õßPÒ 

 (C) ÷£›¯õßPÒ (D) ÷£õmhõßPÒ 

 Lamda hyperon belongs to  

 (a) leptons  (b) mesons 

 (c) baryons  (d) photons 
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10. PõìªU PvºPøÍU PshÔ¯ •u¼À 

£¯ß£kzu¨£mh P¸Â 

 (A) G.M. Gso  

 (B) SªÈ AøÓ 

 (C) u[P Cø» G»Um÷μõì÷Põ¨    

 (D) CRO 

 The instrument first used to discover cosmic rays 

is 

 (a) G.M. Counter  

 (b) Bubble chamber 

 (c) Gold leaf electroscope     

 (d) CRO 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) Aq\UvPÎß ö©\ß ÷Põm£õmøh ÂÁ›. 

  Describe the meson theory of nuclear forces. 

Or 
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 (B) P¸Âß ¤øn¨¦ BØÓø» Áøμ¯Özx, 

BE/A&Âß •UQ¯zxÁzøu öPõk. 

  Define binding energy of the nucleus and 

give the significance of BE/A curve. 

12. (A) Pv›¯UPz öuõhøμ Áøμ¯Özx |õßS 

Pv›¯UPz öuõhºPøÍ ÂÍUS.  

  Define radioactive series. Explain the four 

radioactive series. 

Or 

 (B) ÷μi÷¯õ I÷\õ÷hõ¨¦PÒ GßÓõÀ GßÚ? 

AÁØÔß £¯ßPøÍ £mi¯¼k. 

  What are radioisotopes? List out their 

applications. 

13. (A) Aq ¤ÍøÁ Áøμ¯Özx ¤ÍÄ 

ö\¯À£õmiÀ öÁÎ¯õS® BØÓø» GÆÁõÖ 

PnUQh •i²® Gß£øu ÂÍUS. 

  Define nuclear fission. Explain how energy 

released in fission process can be calculated. 

Or 
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 (B) CønÄ Eø»°À HØ£hUTi¯ ÂøÚPÒ 

¯õøÁ? ©ØÖ® CønÄ ÂøÚUPõÚ 

{ø»ø¯²® ÂÍUS. 

  What are the possible reactions in a fusion 

reactor? Also explain the conditions for 

fusion reactor. 

14. (A) ]ßiÀ÷»åß Gso°ß öPõÒøP ©ØÖ® 

ö\¯À£õmøh GÊx. 

  Write the principle and working of 

scintillation counter. 

Or 

 (B) ]ßU÷μõ ø\U÷ÍõmμõÛß Pmk©õÚ® ©ØÓ® 

ö\¯À£õmøh ÂÁõv. 

  Discuss the construction and working of a 

synchrocyclotron. 

15. (A) Áõß B»ß ö£ÀmPÎß E¸ÁõUPzøu 

ÂÍUS. 

  Explain the formation of Van Allen belts. 

Or 
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 (B) Ai¨£øhz xPÒPÎß \©a^º ©ØÖ® 

AÈ¯õø© ÂvPÎß öuõhºø£ ÂÍUS. 

  Explain the connection between symmetry 
and conservation laws in elementary 
particles. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) AqUP¸Âß ö£õxÁõÚ £s¦PøÍ ÂÁ›. 

  Describe the general properties of nucleus. 

Or 

 (B) öÁ°ì \õUPºì AÝ£Á {øÓ Áõ´¨£õmk 

\©ß£õmøh ÂÁ›. 

  Derive Weizsacker’s semi-empirical mass 
formula. 

17. (A) BÀ£õ, ¥mhõ ©ØÖ® Põ©õ PvºPÎß 

£s¦PøÍ ÂÁõv. 

  Discuss the properties of alpha, beta and 
gamma rays. 

Or 
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 (B) ¥mhõ ]øuÂß {³m›÷Úõ ÷Põm£õmøh 

ÂÍUS. 

  Explain the neutrino theory of beta decay. 

18. (A) Aq CønÄ ©ØÖ® öÁ¨£ AqUP¸ ÂøÚ 

BQ¯ÁØøÓ ÂÁ›. 

  Describe nuclear fusion and thermonuclear 
reaction. 

Or 

 (B) AqSsk ©ØÖ® øímμáß Ssiß 

öPõÒøP ©ØÖ® ö\¯ø» ÂÍUS. 

  Explain the principle and action of atom 
bomb and hydrogen bomb. 

19. (A) SªÈ AøÓ°ß Pmk©õÚ® ©ØÖ® 

ö\¯À£õmøh ÂÁ›. Auß ]Ó¨¦ A®\[PÒ 

GßÚ? 

  Describe the working of bubble chamber. 
What are its special features? 

Or 

 (B) ¥mhmμõÛß \›¨£kzx® {ø»ø¯¨ ö£Ö. 

  Obtain the tuning condition for the betatron. 
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20. (A) Ai¨£øhz xPÒPøÍ Auß SÁõsh® 

GsPÐhß £mi¯¼k. 

  List out the elementary particles and their 

quantum numbers. 

Or 

 (B) PõìªU PvºPÒ GßÓõÀ GßÚ? PõìªU 

PvºPÎß Psk¤i¨¦ £ØÔ GÊx. 

  What are cosmic rays? Write about the 

discovery of cosmic rays. 

——————— 
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Answer ALL questions. 

Choose the correct answer. 

1. The force between two protons is  

 (a) Electrostatic force 

 (b) Electromagnetic force  

 (c) Static force     

 (d) Coulomb force 
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2. The B.E./A of deuterium is 

 (a) 1.1 MeV  (b) 1.1 eV 

 (c) 8.8 MeV  (d) 8.8 eV 

3. Which one has highest penetrating power? 

 (a) Alpha Rays (b) Beta Rays 

 (c) Gamma Rays (d) (a) and (b) 

4. The excited state and the ground state of isomers 

differ in their ___________. 

 (a) Angular momentum 

 (b) Atomic number  

 (c) Spin value     

 (d) Both (a) and (c) 

5. Complete the equation 

 →+ 4
2

9
4 HeBe  

 (a) 1
1

12
5 HC +  (b) 13

7C 0
1 e−+  

 (c) 1
0

12
6 nC +  (d) none 
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6. A nuclear reactor is a source of ___________. 

 (a) atomic energy (b) molecular energy 

 (c) chemical energy (d) electrical energy 

7. Betatron is a machine used to accelerate 

 (a) protons  (b) neutrons 

 (c) electrons (d) all the above 

8. In synchrotron 

 (a) B-field is varied     

 (b) Frequency may or may not be varied 

 (c) Only frequency is varied    

 (d) Both (a) and (b) 

9. Lamda hyperon belongs to  

 (a) leptons  (b) mesons 

 (c) baryons  (d) photons 

10. The instrument first used to discover cosmic rays 
is 

 (a) G.M. Counter  

 (b) Bubble chamber 

 (c) Gold leaf electroscope     

 (d) CRO 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Describe the meson theory of nuclear forces. 

Or 

 (b) Define binding energy of the nucleus and 

give the significance of BE/A curve. 

12. (a) Define radioactive series. Explain the four 

radioactive series. 

Or 

 (b) What are radioisotopes? List out their 

applications. 

13. (a) Define nuclear fission. Explain how energy 

released in fission process can be calculated. 

Or 

 (b) What are the possible reactions in a fusion 

reactor? Also explain the conditions for 

fusion reactor.  

[P.T.O.]
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14. (a) Write the principle and working of 

scintillation counter. 

Or 

 (b) Discuss the construction and working of a 

synchrocyclotron. 

15. (a) Explain the formation of Van Allen belts. 

Or 

 (b) Explain the connection between symmetry 

and conservation laws in elementary 

particles. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) Describe the general properties of nucleus. 

Or 

 (b) Derive Weizsacker’s semi-empirical mass 

formula. 
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17. (a) Discuss the properties of alpha, beta and 
gamma rays. 

Or 

 (b) Explain the neutrino theory of beta decay. 

18. (a) Describe nuclear fusion and thermonuclear 
reaction. 

Or 

 (b) Explain the principle and action of atom 
bomb and hydrogen bomb. 

19. (a) Describe the working of bubble chamber. 
What are its special features? 

Or 

 (b) Obtain the tuning condition for the betatron. 

20. (a) List out the elementary particles and their 
quantum numbers. 

Or 

 (b) What are cosmic rays? Write about the 
discovery of cosmic rays. 

——————— 
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Answer ALL questions. 

Choose the correct answer. 

1. FCCCß ö£õv© Põμo ___________. 

 (A) 75%   (B) 74% 

 (C) 76%   (D) 70% 

 Packing factor of FCC is ___________. 

 (a) 75%   (b) 74% 

 (c) 76%   (d) 70% 
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2. HCP Pmhø©¨¤ØPõÚ J¸[Qøn¨¦ Gs 

 (A) 14   (B) 11 

 (C) 12   (D) 10 

 The coordination number for HCP structure is 

 (a) 14   (b) 11 

 (c) 12   (d) 10 

3. ªß\õμ ¦»zvß Á¼ø© AvP›US® ÷£õx 

ysh¨£mh C¸•øÚ°ß Á¼ø© 

 (A) SøÓQÓx (B) AvP›UQÓx 

 (C) 0   (D) •iÂ¼ 

 If the strength of the electric field is increased, the 

strength of the induced dipole is ___________. 

 (a) decreases (b) increases 

 (c) zero   (d) infinity 

4. h¯õ Põ¢u ußø© £õv¨¦ ___________ C¸US®. 

 (A) ÷|º©øÓ  (B) Gvº©øÓ 

 (C) 0   (D) ö£õ¸øÍ ö£õ¸zx 
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 The diamagnetic susceptibility is always 

 (a) positive   

 (b) negative 

 (c) zero     

 (d) depending on the material 

5. ___________ AqUPÐUS Cøh÷¯¯õÚ ¤øn¨¦ 

vø\ø¯ ö£ØÔ¸US®. 

 (A) \P¤øn¨¦ (B) E÷»õP 

 (C) A¯Û  (D) ÁõshÀ ÁõÀì 

 Which of the interatomic bonds are directional? 

 (a) Covalent (b) Metallic 

 (c) Ionic   (d) Vander Waals 

6. RÌUPshÁØÖÒ G¢u vs©® £»¨£i¯õu 

ußø©ø¯ ö£ØÔ¸US®? 

 (A) E÷»õP  (B) A¯Û 

 (C) \P¤øn¨¦ (D) øímμáß £õsk 

 Which of the following solids show a tendency to 
polymerise? 

 (a) Ionic   (b) Covalent 

 (c) Metallic  (d) Hydrogen bond 
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7. «UPhzvPÎÀ Lö£ºª BØÓÀ {ø» Gß£x 

 (A) uøμ {ø»US R÷Ç     

 (B) uøμ {ø» ©ØÖ® •uÀ QÍºÄØÓ {ø»US 

Cøh°À 

 (C) •uÀ QÍºÄØÓ {ø»US ÷©÷»    

 (D) •uÀ QÍºÄØÓ {ø» 

 In superconductors, the Fermi energy level is 

 (a) below the ground state    

 (b) midway between the ground state and first 

excited state 

 (c) above first excited state    

 (d) at first excited state 

8. J¸ T¨£º ÷áõiø¯ EøhUP ÷uøÁ¯õÚ BØÓÀ 

«UPhzv°ß BØÓÀ CøhöÁÎ°À ___________ 

BS®. 

 (A) J¸ £õv  (B) \©©õP 

 (C) C¸ ©h[S (D) ‰ßÖ ©h[S 
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 The energy required to break a cooper pair is 
___________ of the energy gap of superconductor. 

 (a) one half  (b) equal to 

 (c) twice   (d) thrice 

9. öuõÈÀxøÓ ÂøÚ³UQPÎß ÷©Ø£μ¨¦ 

___________ C¸UP ÷Ásk®. 

 (A) AvP£m\ (B) SøÓ¢u£m\ 

 (C) ªu©õÚ  (D) §äâ¯® 

 Industrial catalysts should have ___________ 
surface area. 

 (a) maximum (b) minimum 

 (c) moderate (d) zero 

10. |õ÷Úõ xPÒ AÍÄ CÁØÔØQøh÷¯ Aø©²® 

 (A) 10-100 mm (B) 1-100 nm 

 (C) 1-1000 cm (D) 10-50 mm 

 The size of the nanoparticle range is between 
___________. 

 (a) 10-100 mm (b) 1-100 nm 

 (c) 1-1000 cm (d) 10-50 mm 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) £iP[PÎß BCC Aø©¨¦ £ØÔ SÔ¨¦ 

ÁøμP. 

  Write a note on BCC structure. 

Or 

 (B) ¤μõU Âvø¯ GÊv ÂÍUSP. 

  State and explain Bragg’s law. 

12. (A) Lö£÷μõ Põ¢uÂ¯¼ß öhõø©ß 

÷Põm£õmøh ÂÍUSP. 

  Explain the domain theory of 

ferromagnetism. 

Or 

 (B) ªßPhzuõ ö£õ¸ÒPÐUPõÚ 

ªß•øÚÁõUP¼ß ÷PõøÁø¯ Á¸ÂUP. 

  Derive an expression for electronic 

polarizability in dielectric materials. 
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13. (A) £iP[PÎÀ A¯Û ©ØÖ® \P ¤øn¨¦ 

SÔzx ]ÖSÔ¨¦ GÊxP. 

  Write a short note on ionic and covalent 

bonding in crystals. 

Or 

 (B) NaCl ‰»UTÔß ¤øn¨¦ BØÓø» 

ÂÍUSP. 

  Explain the bonding energy of NaCl 

molecule. 

14. (A) «UPhzvPÎß ÷uõØÓzøu TÔ ö©´ìÚº 

ÂøÍøÁ ÂÍUSP. 

  Describe the occurrence of superconductors 

and explain Meissner Effect. 

Or 

 (B) «UPhzvPÎß £s¦PøÍ £ØÔ ÂÁ›. 

  Discuss the general properties of 

superconductors. 
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15. (A) \õÀöáÀ •øÓ°À |õ÷Úõ ö£õ¸ÒPÎß 
E¸ÁõUP® £ØÔ ÂÍUSP. 

  Explain sol gel method in synthesis of 
nanomaterials. 

Or 

 (B) Põº£ß |õ÷Úõ SÇõ´PÒ £ØÔ SÔ¨¦ GÊxP. 

  Write a note on carbon nanotubes. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) HÊ £iP Aø©¨¤ß ¤μõÂì »õmiìPøÍ 
uS¢u Áøμ£hzxhß ÂÁ›. 

  Describe the Bravais lattices of seven Crystal 
system with a neat sketch. 

Or 

 (B) £iPzuÍ[PÐUPõÚ ªÀ»º SÔPõmiPÒ £ØÔ 
ÂÍUSP. ÷©¾® ªÀ»º SÔUPõmiPøÍ 
ö£ÖÁuØPõÚ ö\¯À•øÓPøÍ uS¢u 
GkzxUPõmkhß ÂÍUSP. 

  Explain the Miller indices in crystal planes 
and the procedure for finding the miller 
indices with suitable examples. 
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17. (A) £õμõ Põ¢uÂ¯¾UPõÚ öÁ°ì ÷Põm£õmøh 

ÂÍUSP. 

  Explain Weiss theory of paramagnetism. 

Or 

 (B) £À÷ÁÖ ÁøP¯õÚ •øÚÁõUPÀ £ØÔ 

Â›ÁõP ÂÍUSP. ÷©¾® •øÚÁõUS® 

vÓÝUPõÚ ÷PõøÁø¯¨ ö£ÖP. 

  Discuss different types of polarization in 

detail and obtain the expression for total 

polarizability. 

18. (A) ÁõshÀ ÁõÀì ¤øn¨¦ ©ØÖ® øímμáß 

¤øn¨¦ £ØÔ Â›ÁõP GÊxP. 

  Explain about Vander Waals bonding and 

Hydrogen bonding in detail. 

Or 

 (B) ÷\õi¯® S÷Íõøμk £iPzvØPõÚ ö©k»õ[ 

©õÔ¼ø¯ ÂÍUSP ©ØÖ® Auß 

£¯ß£õmøh GÊxP. 

  Explain Madelung constant for sodium 

chloride crystal and its applications. 
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19. (A) «UPhzvPÐUPõÚ AC ©ØÖ® DC ÷áõ\¨\ß 

ÂøÍøÁ Â›ÁõP ÂÍUSP. 

  Explain in detail both AC and DC Josephson 
effect in Superconductors. 

Or 

 (B) «UPhzvPÎß öÁ¨£ ©ØÖ® Põ¢uÂ¯À 

£s¦PøÍ £mi¯¼kP. 

  List the thermal and magnetic properties of 
superconductors. 

20. (A) |õ÷Úõ ö£õ¸ÒPøÍ PshÔ¯ EuÄ® 

•øÓPøÍ ÂÍUSP. 

  Explain the characterization methods to 
analyse the nano materials. 

Or 

 (B) £õÀªÀ¼[ •øÓ°À |õ÷Úõ ö£õ¸ÒPÎß 

E¸ÁõUP® £ØÔ GÊxP. 

  Explain the ball milling method in 
synthesize of nano materials. 

——————— 
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1. Packing factor of FCC is ___________. 

 (a) 75%   (b) 74% 

 (c) 76%   (d) 70% 

2. The coordination number for HCP structure is 

 (a) 14   (b) 11 

 (c) 12   (d) 10 

(6 pages) 
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3. If the strength of the electric field is increased, the 

strength of the induced dipole is ___________. 

 (a) decreases (b) increases 

 (c) zero   (d) infinity 

4. The diamagnetic susceptibility is always 

 (a) positive   

 (b) negative 

 (c) zero     

 (d) depending on the material 

5. Which of the interatomic bonds are directional? 

 (a) Covalent (b) Metallic 

 (c) Ionic   (d) Vander Waals 

6. Which of the following solids show a tendency to 

polymerise? 

 (a) Ionic   (b) Covalent 

 (c) Metallic  (d) Hydrogen bond 
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7. In superconductors, the Fermi energy level is 

 (a) below the ground state    

 (b) midway between the ground state and first 

excited state 

 (c) above first excited state    

 (d) at first excited state 

8. The energy required to break a cooper pair is 

___________ of the energy gap of superconductor. 

 (a) one half  (b) equal to 

 (c) twice   (d) thrice 

9. Industrial catalysts should have ___________ 

surface area. 

 (a) maximum (b) minimum 

 (c) moderate (d) zero 

10. The size of the nanoparticle range is between 

___________. 

 (a) 10-100 mm (b) 1-100 nm 

 (c) 1-1000 cm (d) 10-50 mm 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write a note on BCC structure. 

Or 

 (b) State and explain Bragg’s law. 

12. (a) Explain the domain theory of 

ferromagnetism. 

Or 

 (b) Derive an expression for electronic 

polarizability in dielectric materials. 

13. (a) Write a short note on ionic and covalent 

bonding in crystals. 

Or 

 (b) Explain the bonding energy of NaCl 

molecule.  

[P.T.O.]
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14. (a) Describe the occurrence of superconductors 

and explain Meissner Effect. 

Or 

 (b) Discuss the general properties of 

superconductors. 

15. (a) Explain sol gel method in synthesis of 

nanomaterials. 

Or 

 (b) Write a note on carbon nanotubes. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) Describe the Bravais lattices of seven Crystal 

system with a neat sketch. 

Or 

 (b) Explain the Miller indices in crystal planes 

and the procedure for finding the miller 

indices with suitable examples. 
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17. (a) Explain Weiss theory of paramagnetism. 

Or 

 (b) Discuss different types of polarization in 
detail and obtain the expression for total 
polarizability. 

18. (a) Explain about Vander Waals bonding and 
Hydrogen bonding in detail. 

Or 

 (b) Explain Madelung constant for sodium 
chloride crystal and its applications. 

19. (a) Explain in detail both AC and DC Josephson 
effect in Superconductors. 

Or 

 (b) List the thermal and magnetic properties of 
superconductors. 

20. (a) Explain the characterization methods to 
analyse the nano materials. 

Or 

 (b) Explain the ball milling method in 
synthesize of nano materials. 

——————— 
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 Choose the correct answer : 

1. y¯ _ÇØ] {Ó©õø»°À |øhö£Ö® Cøh÷¯  

 (A) UV ©ØÖ® IR 

 (B) IR ©ØÖ® ¦»¨£k® 

 (C) ~snø» ©ØÖ® IR    

 (D) IR ©ØÖ® UV 
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 Pure-rotational spectrum takes place between 

 (a) UV and IR  

 (b) IR and Visible 

 (c) Microwave and for IR 

 (d) IR and UV 

2. Aø» Gsoß A»S Gß£x 

 (A) metre  (B) km 

 (C) cm-1   (D) mm 

 The unit of Wave number is 

 (a) metre  (b) km 

 (c) cm-1   (d) mm 

3. £SvUS A¨£õÀ ]Á¨¦ •øÚ Áøμ 400 μ  GßÖ 

AøÇ¨£x 

 (A) UV {Ó©õø»    

 (B) IR {Ó©õø» 

 (C) `›¯ {Ó©õø»    

 (D) NMR {Ó©õø» 
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 Region beyond red end upto 400 μ  is called 

 (a) UV Spectrum (b) IR Spectrum 

 (c) Solar Spectrum (d) NMR Spectrum 

4. IR PvºPÎß uø»ø© Psk¤i¨¦PÒ 

 (A) öuº÷©õø£À  

 (B) ÷£õ÷»õ «mhº 

 (C) ÷μi÷¯õ ø©U÷μõ«mhº 

 (D) AøÚzx®  

 Chief detectors of IR rays are 

 (a) Thermopiles  

 (b) Polometer 

 (c) Radio micrometers   

 (d) All  

5. APa]Á¨¦ EÔg_uÀ ¤ßÁ¸ÁÚÁØÖÒ 

÷|õUP¨£kÁx 

 (A) N2   (B) O2 

 (C) HCl   (D) C2 
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 Infrared absorption can be observed in which of 
following molecule? 

 (a) N2   (b) O2 

 (c) HCl   (d) C2 

6. Cμõ©ß {Ó©õø» £¯ß£kÁx 

 (A) ‰»UTÖ Aø©¨ø£ Psk¤iUP     

 (B) E÷»õP[PÒ £s¦PÒ 

 (C) ÷Áv°¯À Cμõ\õ¯Ú B´Ä ö\´uÀ    

 (D) AøÚzx® 

 Raman spectrum is used to 

 (a) find the molecular structure 

 (b) properties of metals 

 (c) analyse the chemical constitution    

 (d) all 

7. Cμõ©ß ©õØÓ® \õº¢x C¸UPõx 

 (A) JÎ°ß Ãa_ 

 (B) £kPvº JÎ°ß AvºöÁs  

 (C) Cμsk® (A), (B)    

 (D) EÔg_uÀ 
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 Raman shift does not depend upon 

 (a) Amplitude of light     

 (b) Frequency of incident light 

 (c) Both (a) and (b)    

 (d) Absorption 

8. {μ¢uμ ªß C¸•øÚ v¸¨¦zvÓß ö£ØÓ 

‰»UTÖPÒ u¸Áx 

 (A) AvºÂ¯À {Ó©õø»  

 (B) _ÇØ] {Ó©õø»  

 (C) AvºÄ&_ÇØ] {Ó©õø»     

 (D) J¸ ÂøÍÄªÀø» 

 Molecules possessing permanent electric dipole 

movement gives 

 (a) Vibrational spectra 

 (b) Rotational spectra  

 (c) Vibration-rotation spectra     

 (d) No effect 
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9. G»Umμõß&AvºÄ ö£¯ºÂÀ R&¤›÷Áõk 

öuõhº¦øh¯ ΔJ ©v¨¦ 

 (A) –1   (B) +1 

 (C) 2   (D) –2 

 ΔJ value corresponding to R-branch in electronic 

vibration transition is 

 (a) –1   (b) +1 

 (c) 2   (d) –2 

10. APa]Á¨¦ {Ó©õø»©õÛ°À ö|ºßìm CøÇ 

ö£ØÔ¸¨£x 

 (A) C¸®¦   

 (B) uõªμ® 

 (C) h[Uìhß  

 (D) A§ºÁ ¦Â BUøékPÒ 

 Nernst filament in IR spectrometer contain 

 (a) Iron   (b) Copper 

 (c) Tungsten (d) Rare 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) {Ó©õø» Á›PÎß AhºzvPøÍ ÂÁ›. 

  Describe the Intensities of  Spectral Lines. 

Or 

 (B) ~snø» {Ó©õø»ø¯ £hzxhß ÂÍUSP. 

  Explain the microwave spectrometer with a 

diagram. 

12. (A) Dμq ‰»UTÔß ^μõÚ Aø»°¯ØÔ £ØÔ 

ÂÍUSP. 

  Explain diatomic molecule as a harmonic 

oscillator. 

Or 

 (B) IR {Ó©õø»°ß Põº£ß ÷©õÚõUø\k £ØÔ 

ÂÁ›. 

  Discuss IR spectrum of Carbon Monoxide. 
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13. (A) Cμõ©ß ÂøÍÂÀ EÒÍ AvºÄ ÂøÍøÁ 
£ØÔ GÊxP. 

  Write the effect of vibration in Raman effect. 

Or 

 (B) £μì£μ Â»US Âvø¯ TÔ ÂÍUSP. 

  State and explain Rule of mutual exclusion. 

14. (A) Dμq ‰»UTÔß ªßÚq ©õØÓ® £ØÔ 
ÂÁ›. 

  Describe the Electronic transition in a 
diatomic molecule. 

Or 

 (B) ªßÚq {Ó©õø»°ß AvºÄ •μhõÚ 
Aø©¨ø£ £ØÔ ÂÍUSP. 

  Explain vibrational coarse structure of 
electronic spectra. 

15. (A) IR {Ó©õø»°ß Jzu {Ó©õUQø¯ £ØÔ 
ÂÁ›. 

  Describe the Monochromators in IR 
Spectrometer. 

Or 

 (B) Jzu ¤®£ APa]Á¨¦ {Ó©õø»°ß 
SøÓ£õkPøÍ Áøμ¯Ö. 

  Outline the disadvantages of single beam 
Infrared Spectrometer. 
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PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) Dμq ‰»UTÔß vh©õÚ _ÇØ]ø¯ £ØÔ 

ÂÍUSP. 

  Explain the Diatomic molecule as a Rigid 
rotator. 

Or 

 (B) \©a^º ©ØÖ® \©a^μØÓ ÷©À ‰»UTÖPÒ 
£ØÔ ÂÍUSP. 

  Explain symmetric and asymmetric top 
molecules. 

17. (A) APa]Á¨¦ EÔg_uÀ {Ó©õø»°ß 
÷Põm£õk £ØÔ ÂÍUSP. 

  Explain the theory of Infrared Absorption 
Spectroscopy. 

Or 

 (B) £» Aq ‰»UTÖPÎß AvºøÁ £ØÔ 
ÂÁõv.  

  Discuss the vibration of polyatomic 
molecules. 
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18. (A) Cμõ©ß {Ó©õø»°ß \©a^μõÚ ÷©À 

‰»UTÖPÒ £ØÔ ÂÍUSP. 

  Explain Raman Spectrum of symmetric top 

molecules. 

Or 

 (B) AvP£i¯õÚ \õ¯À ©ØÖ® ÷\ºøPø¯ Eøh¯ 

AvºÄPÒ £ØÔ ÂÍUSP. 

  Explain the overtone and combinational 

vibrations. 

19. (A) Born-Oppenheimer \›¯õÚ Po¨¦ EÒÍ 

ªßÚq {Ó©õø» £ØÔ ÂÍUSP. 

  Explain Born-Oppenheimer approximation 

in electronic spectroscopy. 

Or 

 (B) •ß Tmh¨¤›øP ÷Põm£õk £ØÔ ÂÁõv. 

  Discuss the theory of predissociation. 
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20. (A) IR {Ó©õø» EÒÍ ©õv› ö\ÀPÒ ©ØÖ® 

Psk¤i¨¦PÒ £ØÔ ÂÍUSP. 

  Explain the sample cells and detectors in IR 

spectrometer. 

Or 

 (B) C¸¤®£ APa]Á¨¦ {Ó©õø»ø¯ £hzxhß 

ÂÍUSP. 

  With a diagram explain Double Beam 

Infrared Spectrometer. 

——————— 
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   %51K   %510K

   %101K   %1010K
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 A resistor is colour coded brown, black, orange, 

gold. The value of the resistance is 

 (a)   %51K  (b)   %510K  

 (c)   %101K  (d)   %1010K  

2. 

 

 

 

 

 A good solder’s composition is an alloy of 

 (a) 60% lead, 40% tin (b) 50% lead, 50% tin 

 (c) 40% lead, 60% tin (d) 90% lead, 10% tin 

3. 

 

 A.C. D.C.
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 A multimeter consumes power from battery inside 

during measurement of 

 (a) Resistance (b) Capacitance 

 (c) A.C voltage (d) D.C. voltage 

4. A.F.

 

 

 

 

 Example of A.F. oscillator is 

 (a) Hartley oscillator     

 (b) Colpitt’s oscillator 

 (c) Phase shift oscillator    

 (d) All the above 

5. PVC
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 PVCs convert 

 (a) Voltage into current    

 (b) Current into voltage  

 (c) Light into electricity     

 (d) Electricity into light 

6. LVDT

 (Op-amp)

 

 

 

 LVDT works on the principle of 

 (a) Op-amp    

 (b) Self induction  

 (c) Lorentz force     

 (d) Newton’s third law 
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7. 

 

 

 

 

 Dish antennas are mostly used for transmission of 

 (a) long wavelength radio waves      

 (b) microwaves 

 (c) short wavelength radio waves    

 (d) sound waves 

8. –3dB 

 

 10–3

 Which absolute value does –3dB correspond to 

interms of power? 

 (a) 1   (b) 0.5 

 (c) 0.1   (d) 10–3 
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9. 

 

 

 Electronic flash memory data storage device used 

for storing digital information 

 (a) Tripod  (b) Flash card 

 (c) Memory card (d) Flash drive 

10. 

 
6.5

f

4.1

f

 
11

f

2

f

 Which of the following apertures will allow the 

most light through the lens? 

 (a) 
6.5

f
   (b) 

4.1

f
 

 (c) 
11

f
   (d) 

2

f
 second 
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SECTION B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. 

  Describe potential divider arrangement and 

give any two of its applications. 

Or 

 

  What is soldering? Describe how you would 

achieve good soldering. 

12. 

  Describe how you would detect a faulty 

capacitor. 

Or 
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  LCD LED

  Write a note on comparison of LCD displays 

with LED displays. 

13. 

  Give the basic requirements of a transducer. 

Or 

 I.C.

  Describe a semiconductor I.C. sensor and its 

functioning. 

14. 

(i)

(ii)

(iii)

  Explain antenna direction gain, directivity 

and antenna gain. 

Or 
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 ISDN ISDN

  What is ISDN? Explain the network 

arrangements in ISDN. 

15. 

  What are the various types of filters used in 

Photography? 

Or 

 

  Describe in detail the ‘exposure triangle’. 

SECTION C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. 

  Describe various types of resistors and give 

their characteristics. 

Or 
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  Describe how printed circuit board is 

prepared and used. 

17. C.R.O.

  Give the block diagram of a C.R.O. and 

explain the function of each unit in it. 

Or 

 R.F.

  Giving neat circuit diagram, explain the 

functioning of an R.F. oscillator. 

18. 

  Describe, with neat sketch, capacitive 

transducer of variable air gap type. 

Or 
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 RTD

  Explain measurement of temperature with 

RTD. 

19. 

  What is a modem? Describe its working with 

a block diagram. What are its applications? 

Or 

 

  Describe the parts of mobile phone with neat 

sketch. Explain the principle of its operation. 

20. 

  Describe the various parts of a camera giving 

neat sketch. 

Or 
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  Describe with a sketch, the parts of a digital 

camera. Explain its working. 

——————— 
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1. A resistor is colour coded brown, black, orange, 

gold. The value of the resistance is 

 (a)   %51K  (b)   %510K  

 (c)   %101K  (d)   %1010K  
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2. A good solder’s composition is an alloy of 

 (a) 60% lead, 40% tin (b) 50% lead, 50% tin 

 (c) 40% lead, 60% tin (d) 90% lead, 10% tin 

3. A multimeter consumes power from battery inside 

during measurement of 

 (a) Resistance (b) Capacitance 

 (c) A.C voltage (d) D.C. voltage 

4. Example of A.F. oscillator is 

 (a) Hartley oscillator     

 (b) Colpitt’s oscillator 

 (c) Phase shift oscillator    

 (d) All the above 

5. PVCs convert 

 (a) Voltage into current    

 (b) Current into voltage  

 (c) Light into electricity     

 (d) Electricity into light 
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6. LVDT works on the principle of 

 (a) Op-amp    

 (b) Self induction  

 (c) Lorentz force     

 (d) Newton’s third law 

7. Dish antennas are mostly used for transmission of 

 (a) long wavelength radio waves      

 (b) microwaves 

 (c) short wavelength radio waves    

 (d) sound waves 

8. Which absolute value does –3dB correspond to 

interms of power? 

 (a) 1   (b) 0.5 

 (c) 0.1   (d) 10–3 

9. Electronic flash memory data storage device used 

for storing digital information 

 (a) Tripod  (b) Flash card 

 (c) Memory card (d) Flash drive 



 

 

   

 Code No. : 20568 E Page 4 

 

 

10. Which of the following apertures will allow the 

most light through the lens? 

 (a) 
6.5

f
   (b) 

4.1

f
 

 (c) 
11

f
   (d) 

2

f
second 

SECTION B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Describe potential divider arrangement and 

give any two of its applications. 

Or 

 (b) What is soldering? Describe how you would 

achieve good soldering. 

12. (a) Describe how you would detect a faulty 

capacitor. 

Or 

 (b) Write a note on comparison of LCD displays 

with LED displays.  

[P.T.O.] 
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13. (a) Give the basic requirements of a transducer. 

Or 

 (b) Describe a semiconductor I.C. sensor and its 

functioning. 

14. (a) Explain antenna direction gain, directivity 

and antenna gain. 

Or 

 (b) What is ISDN? Explain the network 

arrangements in ISDN. 

15. (a) What are the various types of filters used in 

Photography? 

Or 

 (b) Describe in detail the ‘exposure triangle’. 

SECTION C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) Describe various types of resistors and give 

their characteristics. 

Or 

 (b) Describe how printed circuit board is 

prepared and used. 
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17. (a) Give the block diagram of a C.R.O. and 

explain the function of each unit in it. 

Or 

 (b) Giving neat circuit diagram, explain the 

functioning of an R.F. oscillator. 

18. (a) Describe, with neat sketch, capacitive 

transducer of variable air gap type. 

Or 

 (b) Explain measurement of temperature with 

RTD. 

19. (a) What is a modem? Describe its working with 

a block diagram. What are its applications? 

Or 

 (b) Describe the parts of mobile phone with neat 

sketch. Explain the principle of its operation. 

20. (a) Describe the various parts of a camera giving 

neat sketch. 

Or 

 (b) Describe with a sketch, the parts of a digital 

camera. Explain its working. 

——————— 
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1. β& xPÒPÒ Gß£øÁ ___________. 

 (A) G»UmμõßPÒ  

 (B) ¦÷μõmhõßPÒ 

 (C) ï¼¯® AqUP¸  

 (D) øímμáß AqUP¸ 
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 β-particles are ___________. 

 (a) electrons (b) protons 

 (c) helium nuclei (d) hydrogen nuclei 

2. \©ß£õmøh §ºzv ö\´P : 1
0

235
92 nU +  ___________? 

 (A) 236
93U    (B) 235

92U  

 (C) 234
92U    (D) 235

93U  

 Complete the equation 1
0

235
92 nU +  ___________. 

 (a) 236
93U    (b) 235

92U  

 (c) 234
92U    (d) 235

93U  

3. h¯õ&Põ¢uzvß, mχ  ___________ ©v¨¦ 

 (A) SøÓÄ, ÷|º©øÓ (B) AvP®, ÷|º©øÓ 

 (C) Gvº©øÓ (D) GxÄ® CÀø»  

 In a diamagnetic material, the magnetic 

susceptibility mχ  is ___________. 

 (a) small positive (b) large positive 

 (c) negative  (d) none 
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4. Psnõi J¸ ___________ ö£õ¸Ò. 

 (A) £iP®  (B) £iP©ØÓ 

 (C) Põ¢u®  (D) GxÄ® CÀø» 

 Glass is a ___________ material. 

 (a) crystalline (b) amorphous 

 (c) magnetic (d) none 

5. LASER EªÌÄUPõÚ Pmk¨£õk ___________. 

 (A) EmPÁºuÀ     

 (B) ußÛaø\¯õÚ EªÌÄ 

 (C) Gvº&AqzöuõøP    

 (D) GxÄ® CÀø» 

 The condition to achieve LASER action is 

 (a) absorption  

 (b) spontaneous emission 

 (c) population inversion    

 (d) none 
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6. He – Ne laser&À He ©ØÖ® Ne&ß P»øÁ ÂQu® 

___________. 

 (A) 1 : 10  (B) 10 : 1 

 (C) 1 : 1   (D) 10 : 10 

 In a He – Ne laser, He and Ne are mixed in the 
ratio ___________. 

 (a) 1 : 10   (b) 10 : 1 

 (c) 1 : 1   (d) 10 : 10 

7. ol  }Í•ÒÍ J¸ xPÒ v&vø\÷ÁPzvÀ 

C¸US®÷£õx ¦v¯ }Í®, l = ___________. 

 (A) 

2

2

0

1
c
v

l

−

  (B) 2

2

1
c
vlo −  

 (C) 

2

2
0

1
c
v
l

−
  (D) GxÄ® CÀø» 

 If a body of length ol  moving with a velocity v, the 

new length is, l = ___________. 

 (a) 

2

2

0

1
c
v

l

−

  (b) 2

2

1
c
vlo −  

 (c) 

2

2
0

1
c
v
l

−
  (d) none 
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8. m {øÓ²ÒÍ xPÒ v&vø\÷ÁPzvÀ C¯[S®÷£õx 

Auß j&¤μõU¼ Aø»}Í® λ = ___________. 

 (A) 
h
mv

   (B) 
mv
h

 

 (C) 
hv
m

   (D) GxÄ® CÀø» 

 The De-Broglie wavelength for a particle of mass 

m and moving with velocity v is, λ = ___________. 

 (a) 
h
mv

   (b) 
mv
h

 

 (c) 
hv
m

   (d) none 

9. ( )1010 GßÓ u\© GsPÎß Cμshi©õÚ Gs 

___________. 

 (A) ( )21000   (B) ( )21010  

 (C) ( )21001   (D) ( )21100  

 The binary equivalent for the decimal number 
( )1010 , is ___________. 

 (a) ( )21000   (b) ( )21010  

 (c) ( )21001   (d) ( )21100  
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10. ( )2101101  ©ØÖ® ( )2100111  GßÓ GsPÎß 

TmkzöuõøP ___________. 

 (A) 010100  (B) 1010100 

 (C) 111110  (D) GxÄªÀø» 

 The result of the addition of two binary numbers 

( )2101101  and ( )2100111  is ___________. 

 (a) 010100  (b) 1010100 

 (c) 111110  (d) none 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions by choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (A) AqUP¸ Âø\PÒ ¯õøÁ? AÁØÔß 

H÷uÝ® ‰ßÖ £s¦PÒ u¸P. 

  What are nuclear forces? Give any three 

properties of nuclear forces. 

Or 
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 (B) α&xPÒPÒ ¯õøÁ? AÁØÔß H÷uÝ® ‰ßÖ 

£s¦PÒ u¸P. 

  What are alpha particles? Give any three 

properties of alpha particles. 

12. (A) Phzx¨ ö£õ¸ÒPÒ ¯õøÁ? AÁØÔß 

H÷uÝ® ‰ßÖ £s¦PÒ u¸P. 

  What are conducting materials? Give any 

three properties. 

Or 

 (B) £iP[PÒ ¯õøÁ? £iP[PÎß £s¦PÒ 

H÷uÝ® ‰ßÖ u¸P. 

  What are crystalline materials? Give any 

three properties of crystalline materials. 

13. (A) ysh¨£mh EªÌÄ — Áøμ¯Ö. 

ysh¨£mh EªÌÂß £s¦PÒ ‰ßÖ u¸P. 

  Define stimulated emission. Give any three 

properties of stimulated emission. 

Or 
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 (B) ö£õxÁõÚ ÷»\º JßÔß •UQ¯ £õP[PÒ 

¯õøÁ? 

  Explain the various parts in a general laser 
system. 

14. (A) ]Ó¨¦ \õº¦ öPõÒøP°ß Gk÷PõÒPÒ 

¯õøÁ? 

  What are the postulates of special theory of 
relativity? 

Or 

 (B) \õº¦ C¯UPzuõÀ }Í® _¸[SÁøu ÂÁ›. 

  Explain length contraction due to relativistic 
motion. 

15. (A) 21100101101100101  GßÓ C¸£i©õÚ 

Gsoß £vÚõÓi©õÚ Gs ¯õx? 

  Convert the binary number 
21100101101100101  into hexadecimal 

number. 

Or 

 (B) PÈUP : 2101101  ¼¸¢x 2100111 . 

  Subtract 2101101  from 2100111 . 
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PART C — (5 × 8 = 40 marks)  

Answer ALL questions by choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (A) AqUP¸¨ ¤ÍøÁ Áøμ¯Ö : AqU 

P¸¨¤ÍÂß÷£õx BØÓÀ öÁÎ±møh 

Euõμnzxhß ÂÍUSP. 

  Define nuclear fission. Explain with an 

example, how energy is released during 

nuclear fission. 

Or 

 (B) AqUP¸Âß Aø©¨ø£ ÂÁ›. 

  Explain the structure of nucleus. 

17. (A) £õμõ Põ¢u¨ ö£õ¸ÒPÒ ¯õøÁ? AÁØÔß 

£s¦PÒ ¯õøÁ? 

  What are paramagnetic materials? Give 

their properties. 

Or 
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 (B) «UPhzvPÒ ¯õøÁ? «UPhzvPÎß H÷uÝ® 

C¸ £s¦PøÍ ÂÁ›. 

  What are superconductors? Explain any two 
properties of superconductors. 

18. (A) He-Ne ÷»\›ß Aø©¨ø£²®, ÷Áø» 

ö\´²® Âuzøu²® ÂÁ›. 

  Explain the construction and working of  
He-Ne laser. 

Or 

 (B) ÷»\›ß £¯ßPøÍ Â›ÁõP ÂÁ›. 

  Explain in detail the applications of Lasers. 

19. (A) Aø» ©ØÖ® PvºÃa]ß Cμmøh¨ £sø£ 

ÂÁ›. 

  Explain in detail about the dual nature of 
wave and radiation. 

Or 

 (B) V&ªßÚÊzuzuõÀ •kUP¨£k® G»UmμõÛß 

Aø»}ÍzvØPõÚ ÷PõøÁø¯z u¸P. 

  Derive the expression for the wavelength of 
an electron accelerated by a potential V. 
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20. (A) u\© Gsøn C¸£i©õÚ©õPÄ®, 

C¸£i©õÚ Gsøn u\© GsnõPÄ® 

©õØÖÁøu Euõμnzxhß ÂÍUSP. 

  Explain, with an example, the methods of 

conversion of decimal into binary and binary 

into decimal. 

Or 

 (B) OR, AND ©ØÖ® NOT ÷PmkPÎß 

Áøμ£hzøu²®, Esø© AmhÁønPøÍ²® 

u¸P. 

  Give the block diagrams and the truth tables 

of OR, AND and NOT gates. 

——————— 
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Answer ALL questions. 

Choose the correct answer. 

1. β-particles are ___________. 
 (a) electrons (b) protons 
 (c) helium nuclei (d) hydrogen nuclei 

2. Complete the equation 1
0

235
92 nU +  ___________. 

 (a) 236
93U    (b) 235

92U  

 (c) 234
92U    (d) 235

93U  

(6 pages) 
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3. In a diamagnetic material, the magnetic 

susceptibility mχ  is ___________. 

 (a) small positive (b) large positive 

 (c) negative  (d) none 

4. Glass is a ___________ material. 

 (a) crystalline (b) amorphous 

 (c) magnetic (d) none 

5. The condition to achieve LASER action is 

 (a) absorption  

 (b) spontaneous emission 

 (c) population inversion    

 (d) none 

6. In a He – Ne laser, He and Ne are mixed in the 

ratio ___________. 

 (a) 1 : 10   (b) 10 : 1 

 (c) 1 : 1   (d) 10 : 10 
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7. If a body of length ol  moving with a velocity v, the 
new length is, l = ___________. 

 (a) 

2

2

0

1
c
v

l

−

  (b) 2

2

1
c
vlo −  

 (c) 

2

2
0

1
c
v
l

−
  (d) none 

8. The De-Broglie wavelength for a particle of mass 
m and moving with velocity v is, λ = ___________. 

 (a) 
h
mv

   (b) 
mv
h

 

 (c) 
hv
m

   (d) none 

9. The binary equivalent for the decimal number 
( )1010 , is ___________. 

 (a) ( )21000   (b) ( )21010  

 (c) ( )21001   (d) ( )21100  

10. The result of the addition of two binary numbers 
( )2101101  and ( )2100111  is ___________. 

 (a) 010100  (b) 1010100 

 (c) 111110  (d) none 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions by choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (a) What are nuclear forces? Give any three 

properties of nuclear forces. 

Or 

 (b) What are alpha particles? Give any three 

properties of alpha particles. 

12. (a) What are conducting materials? Give any 

three properties. 

Or 

 (b) What are crystalline materials? Give any 

three properties of crystalline materials. 

13. (a) Define stimulated emission. Give any three 

properties of stimulated emission. 

Or 

 (b) Explain the various parts in a general laser 

system.  

[P.T.O.]



 
 
   

 Code No. : 20570 E Page 5 

 

14. (a) What are the postulates of special theory of 

relativity? 

Or 

 (b) Explain length contraction due to relativistic 

motion. 

15. (a) Convert the binary number 

21100101101100101  into hexadecimal 

number. 

Or 

 (b) Subtract 2101101  from 2100111 . 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions by choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (a) Define nuclear fission. Explain with an 

example, how energy is released during 

nuclear fission. 

Or 

 (b) Explain the structure of nucleus. 
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17. (a) What are paramagnetic materials? Give 
their properties. 

Or 

 (b) What are superconductors? Explain any two 
properties of superconductors. 

18. (a) Explain the construction and working of He-
Ne laser. 

Or 

 (b) Explain in detail the applications of Lasers. 

19. (a) Explain in detail about the dual nature of 
wave and radiation. 

Or 

 (b) Derive the expression for the wavelength of 
an electron accelerated by a potential V. 

20. (a) Explain, with an example, the methods of 
conversion of decimal into binary and binary 
into decimal. 

Or 

 (b) Give the block diagrams and the truth tables 
of OR, AND and NOT gates. 

——————— 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

Choose the correct answer. 

1. «m]U SnPzvØPõÚ A»S ___________. 

 (A) Nm-2   (B) Nm-1 

 (C) Nm2   (D) Nm 

 The unit of elastic modulus is ___________. 

 (a) Nm-2   (b) Nm-1 

 (c) Nm2   (d) Nm 
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2. •ÖUS F\¼ß Aø»Ä÷|μ® ___________ 
ö£õ¸zx ©õÓõx. 

 (A) Auß {øÓ  

 (B) \ÖUS¨ ö£¯ºa]U SnP® 

 (C) ¦ÂDº¨¦ •kUP®     

 (D) GxÄ® CÀø» 

 The period of oscillation of a torsion pendulum is 
independent of ___________. 

 (a) its mass   

 (b) rigidity modulus 

 (c) acceleration due to gravity    

 (d) none of these 

3. ^μõÚ ÁøÍÂÀ E¯ºa] (y) ©ØÖ® ¯[ SnP® (q) 
Cøh÷¯¯õÚ öuõhº¦ ___________. 

 (A) qy ∝   (B) 
q

y 1∝  

 (C) 2qy ∝   (D) GxÄªÀø» 

 The uniform bending, the elevation (y) is related to 
Young’s modulus (q) by the relation 

 (a) qy ∝   (b) 
q

y 1∝  

 (c) 2qy ∝   (d) none of these 
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4. J¸ \mhzvß ÁøÍÄ v¸¨¦zvÓß ___________ 

\õº¢ux. 

 (A) ¯[ SnP®  

 (B) {ø»©z v¸¨¦vÓß  

 (C) C¯À¦ Aa]ß ÁøÍÄ Bμ®    

 (D) CøÁ AøÚzx®  

 The bending moments produced in a beam 

depends upon 

 (a) Young’s modulus of the beam     

 (b) Moment of inertia of the beam 

 (c) Radius of curvature of the neutral axis     

 (d) All the above  

5. £μ¨¦ CÊÂø\°ß S.I. A»S 

 (A) Nm   (B) Nm-2 

 (C) Nm-1   (D) N-1m-2 

 The S.I. Unit of surface tension is 

 (a) Nm   (b) Nm-2 

 (c) Nm-1   (d) N-1m-2 



 

 Code No. : 20712 B Page 4 

 

6. ÷\õ¨¦ SªÌPÎß Âmh ÂQu® 2 : 1 GßÓõÀ, 

AÁØÔß EÒ÷Í EÒÍ AvP¨£i¯õÚ AÊzu® 

 (A) 1 : 4   (B) 2 : 1 

 (C) 1 : 2   (D) 4 : 1 

 The excess of pressure inside two soap bubbles of 

diameters in the ratio 2 : 1 is 

 (a) 1 : 4   (b) 2 : 1 

 (c) 1 : 2   (d) 4 : 1 

7. öP¨Í›ß Cμshõ® Âv¨£i ÷PõÒPÒ `›¯ÝUS 

A¸QÀ C¸US®÷£õx ___________ |P¸®. 

 (A) ö©xÁõP (B) ÷ÁP©õP 

 (C) {ø»¯õP (D) GxÄªÀø» 

 According to Kepler’s second law, when the planet 

is nearer to the Sun, it moves ___________. 

 (a) slower  (b) faster 

 (c) rest   (d) none of these 

8. ÷Áø»°ß A»S 

 (A) áüÀ   (B) {³mhß 

 (C) Áõm   (D) GxÄªÀø» 
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 The unit of work is 

 (a) Joule   (b) Newton 

 (c) Watt   (d) None of these 

9. ö£ºÚõ²¼z ÷uØÓ® GuøÚa \õº¢xÒÍx? 

 (A) E¢u AÈÂßø©     

 (B) BØÓÀ AÈÂßø© 

 (C) {øÓ AÈÂßø©    

 (D) {øÓ&BØÓÀ \©{ø» 

 Bernoulli’s theorem is basis on 

 (a) Conservation of momentum     

 (b) Conservation of energy 

 (c) Conservation of mass    

 (d) Mass-energy equivalence 

10. öuõhº \©ß£õmiÀ, 11va  = ___________. 

 (A) 22va    (B) 2
2
2va  

 (C) 2
22va    (D) 22 /va  

 The continuity equation, 11va = ___________. 

 (a) 22va    (b) 2
2
2va  

 (c) 2
22va    (d) 22 /va  
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) •ÖUS F\¼ß Aø»Ä ÷|μzvØPõÚ 

÷PõøÁø¯ Á¸Â, 

  Derive an expression for the period of 
oscillations of a Torsion Pendulum. 

Or 

 (B) \mhzvß ÁøÍÄz v¸¨¦zvÓÝUPõÚ 

÷PõøÁø¯ Á¸Â. 

  Derive an expression for the bending 
moment of a bar. 

12. (A) uøPÄ&v›¦ Áøμ£h® £ØÔ ]Ö SÔ¨¦ 

ÁøμP. 

  Write a short note on Stress-Strain diagram. 

Or 

 (B) ÷Pßi¼Á›ß uõÌa] Auß }Ízvß 

•®©iUS ÷|ºÂQuzvÀ C¸US® GÚU 

PõmkP. 

  Show that the depression of cantilever is 
proportional to the cube of its length. 
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13. (A) öÁ¨£{ø»ø¯£ ö£õ¸zx vμÁzvß 

£õS{ø» Gs ©õÖ£kÁøu ÂÁ›. 

  Explain the variation of viscosity of a liquid 
with temperature. 

Or 

 (B) E¯Ä¨ ö£õ¸ÒPÒ £ØÔ ]ÖSÔ¨¦ ÁøμP. 

  Write a short note on lubricants. 

14. (A) _Ç¾® ö£õ¸Îß {ø»ø©z v¸¨¦zvÓøÚ 

Áøμ¯Ö. _ÇÀ Bμ® Gß£x ¯õx? 

  Define moment of inertia of a rotating body. 
What is radius of gyration? 

Or 

 (B) ÷Áø»&BØÓÀ öPõÒøPø¯U TÔ ÂÍUSP. 

  State and explain work-energy theorem. 

15. (A) öuõh› \©ß£õmiøÚU TÔ ÂÍUSP. 

  State and explain equation of continuity. 

Or 

 (B) ö£ºÚõ²¼ uzxÁzøuU TÔ ÂÍUSP. 

  State and explain Bernoulli’s theorem. 
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PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) «m]U SnP[PÒ ‰»¨ £õ´\ß ÂvPÎß 

÷PõøÁø¯ Á¸Â. 

  Derive an expression for Poisson’s ratio 

interms of elastic constants. 

Or 

 (B) •ÖUS F\À ‰»® ÂøÓ¨¦U SnP® 

Põquø» ÂÁ›. 

  Explain the determination of rigidity 

modulus using torsion pendulum. 

17. (A) ^μØÓ ÁøÍÄ •øÓ°À F] ©ØÖ® 

~s÷nõUQ öPõsk ¯[ SnP® Põquø» 

ÂÁ›. 

  Describe the pin and microscope experiment 

for the determination of Young’s modulus of 

a beam by non-uniform bending method. 

Or 
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 (B) ÷Psi¼Áº Gß£x ¯õx? ÷Psi¼Á›ß 

Aø»ÄPÐUPõÚ ÷PõøÁø¯ Á¸Â. 

  What is cantilever? Derive an expression for 
the oscillations of a cantilever. 

18. (A) ~s¦øÇ HØÓ® ‰»® vμÁ® JßÔß £μ¨¦ 

CÊÂø\ Põq® •øÓø¯ ÂÁõv. 

  Discuss the experimental determination of 
surface tension of a liquid by capillary rise 
method. 

Or 

 (B) vμÁ® JßÔß £õS{ø» GsqUPõÚ 

£õ´ö\À¼ `zvμzøu Á¸Â. 

  Derive the Poiseuille’s formula for the 
coefficient of viscosity of a liquid. 

19. (A) _Ç¾® ö£õ¸Îß C¯UP BØÓ¾UPõÚ 

öuõhºø£z u¸Â. 

  Obtain an expression for the kinetic energy 
of a rotating body. 

Or 

 (B) öP¨Í›ß Cμshõ® Âvø¯U TÔ {¹¤. 

  State and prove Kepler’s II law. 
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20. (A) ªuøÁ Âvø¯U TÖP. P¨£¼ß 

ö©mhõ&ø©¯ E¯μ® Põquø» ÂÍUSP. 

  State law of floatation. Explain the 
determination of meta-centric height of a 
ship. 

Or 

 (B) öÁß_›©õÛ ö\¯À£k® Âuzøu ÂÁ›. 

  Explain the working of venturimeter. 

——————— 

 




















