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First Semester 

Physics — Main  

PROPERTIES OF MATTER AND MECHANICS 

(For those who joined in July 2020 onwards) 

Time : Three hours Maximum : 75 marks  

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 
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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. 

——————— 

 


