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Seat  
No. 

 
Set P 

 

B.Sc. (Semester – I) (Old) (CBCS) Examination Oct/Nov-2019 
Physics (Paper – I) 

MECHANICS AND PROPERTIES OF MATTER 
 

Day & Date: Monday, 11-11-2019  Max. Marks: 70 
Time: 11:30 AM To 02:00 PM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Use of scientific calculator is allowed. 
   

Q.1  Fill in the blanks by choosing the correct alternatives given below. 14 
 1) Moment of inertia of a rectangular lamina about an axis passing through its 

centre and parallel to one of its side is ______. 
 

 a) 𝑀𝑙2

12
 

b) 12 𝑀𝑙2  

 c) 1

2
𝑀𝑙2 

d) 12

𝑀𝑙2
 

 

      

 2) If radius of a spherical shell is doubled then its moment of inertia about its 
diameter ________. 

 

 a) becomes two times b) reduces to half  
 c) becomes four times d) remains constant  
      

 3) Force in translational motion is analogous to the _______ in rotational 
motion. 

 

 a) Torque b) Moment of inertia  
 c) Mass d) Angular momentum  
      

 4) The length of an equivalent simple pendulum of the compound pendulum 
is _______. 

 

 a) 𝑘2+𝑙2

2
  b) 𝑘2+𝑙2

𝑙
   

 c) 𝑘2

𝑙2 + 𝑙  d) 𝑘2 + 𝑙2   

      

 5) The time period of compound pendulum is maximum when ________.  
 a) 𝑙 = 𝑘   b) 𝑙 = 0   
 c) 𝑙 = 2𝑘  d) 𝑙 = 3𝑘   
      

 6) The tendency of a liquid surface to contract is due to the following property 
________. 

 

 a) Adhesion b) Cohesion  
 c) Viscosity d) surface tension  
      

 7) The theoretical limiting values of Poisson’s ratio are ______.  
 a) -1 and + 0.5 b) +1 and -0.5  
 c) -1 and -0.5 d) -1 to +1  
      

 8) _______ indicates the resistance of elastic solid to elongation.  
 a) Bulk modulus b) Elastic limit  
 c) Modulus of rigidity d) Young’s modulus  
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 9) For iron, Y =  18 X 1011  N/m2 and η =  12 X 1011  N /m2. What is the value 
of bulk modulus (k) ________. 

 

 a) 4 𝑋 1011  𝑁/𝑚2  b) 8 𝑋 1011  𝑁/𝑚2   

 c) 12 𝑋 1011  𝑁/𝑚2  d) 16 𝑋1011  𝑁/𝑚2   
    

 10) The C.G.S. unit of surface tension is _______.  
 a) Dyne. cm b) Dyne/cm2  
 c) dyne /cm d) Dyne. cm2  
      

 11) With the Increasing temperature, surface tension _______.  
 a) Increases b) Decreases  
 c) does not change d) either decreases or increases  
    

 12) The modulus of rigidity of the material of wire can be determined using 
______ Pendulum. 

 

 a) Simple b) Bifilar  
 c) Torsional d) Kater’s  
      

 13) The profile of advancing liquid in the capillary tube is a _______.  
 a) Ellipse b) Circle  
 c) Parabola d) Hyperbola  
      

 14) Dimensions of coefficient of viscosity are _______.  
 a) [M0L1T−1]  b) [M−1L−1T−1]   

 c) [M−1L1T−1]  d) [M1L−1T−1]   
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) Calculate the moment of inertia of a circular disc having diameter  

12 cm and mass 500 gm about an axis passing through centre and 
perpendicular to its plane. 

 

  2) State any two sources of errors in compound pendulum.  
  3) Define modulus of rigidity and bulk modulus.  
  4) Give two applications of surface tension.  
  5) Define viscosity of liquid.  
     

 B) Write Notes. (Any Two) 06 
  1) Advantages of compound pendulum over simple pendulum.  
  2) Experimental method to determine surface tension.  
  3) Factors affecting surface tension.  
Q.3 A) Answer the following questions. (Any Two) 08 
  1) Using theory of compound pendulum, obtain the condition for 

maximum and minimum time period. 
 

  2) Poisson’s ratio for a rubber tube is 0.35. When it is loaded at one end 
the change in volume is 1.8 cc and change in length is 1.1 cm. 
Calculate the area of cross section of the tube. 

 

  3) Obtain the equation of continuity for steady fluid flow.  
 B) Answer the following questions. (Any One) 06 
  1) Derive an expression for moment of inertia for Flywheel.  
  2) Describe bar pendulum and explain how it is used to determine 

acceleration due to gravity and radius of gyration. 
 

Q.4 A) Answer the following questions (Any Two) 10 
  1) Define compound pendulum. Show that oscillations of compound 

pendulum perform simple harmonic motion. 
 

  2) Show that shear strain is equivalent to compression and extension strain.  
  3) Explain the working of venturimeter for the measurement of rate of 

flow of liquid through a pipe. 
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 B) Answer the following questions. (Any One) 04 
  1) A rectangular lamina of mass 200 gm has length 15 cm and breadth 

12 cm. Calculate its moment of inertia about an axis passing through 
its centre and perpendicular to its plane. 

 

  2) Show that excess of pressure in the liquid drop of radius r is 2T/r.  
     

Q.5 Answer the following questions. (Any Two) 14 
 a) Derive an expression for moment of inertia of a spherical shell about one of 

its diameter. 
 

 b) State and prove Bernoulli’s theorem for the flow of liquids in pipes and 
discuss any one application based on Bernoulli’s theorem. 

 

 c) Describe Jaeger’s method to determine surface tension of a liquid. Also 
state advantages of Jaeger’s method. 
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