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UNIT-II - Properties of matter and Thermal Physics  
 
 

Part A  
 
 
 
1. What is elasticity? 
 A property of a body to regain its original state/condition on removal of the applied force is called       
    elasticity. Elasticity of a substance is due to intermolecular forces. 
 
2. What is bending moment? 
 The moment of the couple due to the  internal restoring couple which balances the external couple due to     
    the applied load  is called bending moment. 
 
3. Define neutral axis. 
      The line along which the neutral surface intersects the plane of bending is called the neutral axis.  
 
4. Define stress and strain and write down their units.  
      Stress is defined as the restoring force per unit area which brings back the body to its original state from     
     the deformed state. Unit for stress N/m2. 
            Strain is defined as the change in dimension to the original dimension. 
                   Strain = Change in dimension /original dimension. 
 
5. What do you infer from stress-strain diagram?  
            From the Stress-Strain diagram, we can infer the following points, 
            (i) The Stress is directly proportional to the strain, within the elastic limit. 
            (ii) It distinguishes the elastic and plastic limit of a material. 
 (iii) It determines the ultimate strength of the material. 
 (iv) The stress-strain diagram also helps us to distinguish the material based on the properties such as   
                   ductility and brittleness. 
 
6. State Hooke's law.  
            According to Hook, stress is directly proportional to strain within the elastic limit. 
             Stress ∝ Strain 
              Stress/Strain  = E (Modulus of elasticity) N/m2      
                          
7. Explain Poisson's Ratio.  
             The   ratio of the lateral strain to the longitudinal strain within the elastic limit is called as poisson’s ratio        
           (σ) 
               Poisson’s ratio = Lateral Strain/Longitudinal Strain= a constant 
 
8. Give the relation between the three modulii of elasticity. 
              Y= 9Kn/3K+n 
               Where, 
  Y-Young’s modulus 
  K-Bulk modulus 
  n- Rigidity modulus 
 
 www.studentsfocus.com



 
9. How do temperature and impurity in a material affect the elasticity of the materials? 

 The rise in temperature decreases elasticity and vice versa. 
       Example : The carbon filament becomes plastic at higher temperatures. 
 
 The addition of impurities produces variation in the elastic property of the materials. The decrease and increase in     
      elasticity depends on the type of impurity added to it. 
 Example : When potassium is added to gold, the elastic property of gold increases. 
 

10.Calculate the Young's Modulus in the cantilever depression method used. The length of cantilever beam is 1 m  
      which is suspended with a load of 150 gm. The depression is found to be 4 cm. The thickness of the beam is 5 mm  

      and breadth of the beam is 3 cm.  
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                = 4x9.8x13x150x10-3/3x10-2x(5x10-3)3x4x10-2 

                  = 5.88/1.5x10-10 

               Y   = 3.92x1010 N/m2 

 

11. Calculate the Poisson's ratio for the material, given Y = 12.25 × 1010 N/m2 and n = 4.55 × 1010 N/m2.  
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 12.What is a I-shaped girder? 
 The I-shaped girder is the one in which the upper and lower sections are broadened and the middle of the 
section is tapered so that it can withstand heavy loads over it. Since the girder looks like letter I, it is called as I 
shaped girder. 
 
13. What are the advantages of an I-shaped girders? 
       Advantages of an I-shaped girders 

1. Their depression is minimum even for large load. 
2. Good volume of materials is saved with no loss in its strength. So I-shape girders are cheaper than the      
     solid girders. 
3. High durability. 
 

14. What is thermal conduction?  
 It is the process in which the heat is transferred from hot end to cold end without the actual movement of the particles.  
 
15. Define thermal conductivity?  

 The coefficient of thermal conductivity is defined as the amount of heat conducted per second normally across the 
unit area of cross section maintained at unit temperature gradient. 

  K = Qx/A(T1-T2) Wm-1K-1 
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16. What is meant by temperature gradient? 
  The rate of fall of temperature with respect to the distance is called as temperature gradient. In general       

         it is denoted as -
dx
dT

 . The negative sign indicates the fall of temperature with the increase in distance. 

17.Define Newton’s Law of Cooling. 
  The rate of loss of heat of a body is directly proportional to the temperature  
difference between the body and its surrounding, of same nature.  
 

16. Explain the term thermal diffusivity.  
          It is defined as the ratio of thermal conductivity to the  thermal capacity per unit volume of the maaterial. 

        (or) 
  It is the product of specific heat capacity(s) and density of the material (U), we can write h = k/Us m2s-1 
 
 

17. Explain radial flow of heat.  
         Heat flows from inner sphere (or) cylinder towards the outer sphere (or) cylinder along the radius and 
hence the heat is radiated radially across all layers. 
 

 
18. Why the specimen used to determine thermal conductivity of a bad conductor should have larger area and smaller  
      thickness?  

    For a bad conductor with a smaller thickness and larger area of cross section, the amount of heat conducted will be more. 
 

20. The outer ends of two bars A and B (inner ends of which are joined together by welding) are at 100 °C and 50 °C  
      respectively. Calculate the temperature at the welded joint if they have the same cross and the same length and their    

      thermal conductivities are in the ratio of A:B = 7:5.  
  

K1:K2=7.5; d1 = d2; T1 = 100qC; T3= 50qC 
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                                  T2 = 79.166qC 

                                                         Part B  
 

 
1. (i) Explain the factors affecting the elasticity.  
 

 
(ii) Draw stress - strain diagram and discuss the behavior of ductile material under loading.  

2. What is meant by bending of beams? Derive the expression for the bending moment and give its importance in 

   I-shaped girders. Also give its advantages and importance. [Jan’2013,Jan’2009] 
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3. (i) What is Young's modulus, Bulk modulus and Rigidity modulus?  
(ii) Derive the expression for Young's modulus by uniform bending and give the experimental procedure to  

find it. [Jan’2011, Jan’2010]. 
 

 
(iii) A copper wire of 3 m length and 1 mm diameter is subjected to a tension of 5 N. Calculate the elongation  

produced in the wire if the Young's modulus of elasticity of copper is 120 GPa.  
 

 
4. What is cantilever? Derive an expression for depression at the free end of a cantilever, due to load. Describe an  

experiment to determine the Young's modulus of cantilever material using this expression.[Jan’2012,May’2012]  
 

 
5. Define Coefficient of thermal conductivity. Describe with relevant theory the method of determining the  

coefficient of thermal conductivity of a bad conductor by Lee's method.[Dec’2011]  
 

 
6. (i) Describe methods of determining thermal conductivity of rubber. [May’2012] 
 

 
(ii) Steam at 100˚C is passed through a rubber tube 15 cm of which is immersed in a copper calorimeter of  
negligible thermal capacity containing 400 gm of water. The rate of rise of temperature per seconds is 0.02˚C  
when it is at room temperature 19.99 ˚C. The internal and external diameters of the tubes are 0.75 cm and 1 cm 

respectively. Calculate the thermal conductivity of rubber.  
7. Derive the equation for one dimensional flow of heat and solve it, under steady state condition. [Dec’2008, Dec’2011] 
 

 
8. Derive expression for effective thermal conductivity through compound media in series and parallel. Also discuss  

the application of it. [Nov/Dec ‘2013] 
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