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

First Semester 

Physics — Main 

PROPERTIES OF MATTER AND ACOUSTICS 

(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 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. 

——————— 

 


