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UNIT – II

PROPERTIES OF MATTER

2 MARK QUSTIONS & ANSWERS:
1. Define stress and strain and write down their units.

  (i) Stress


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.
  (ii) Strain


Strain is defined as the change in dimension produced by the external force on the body. It can also be defined as the ratio of the change in dimension to the original dimesion. No Unit.

  



Strain = [image: image2.png]Change in dimension

Original dimension




2. Mention the factors affecting the elasticity of a material.
           i) Temperature

           ii) Impurities

                          iii) Hammering, Rolling and Annealing

              iv) Stress
3. Explain neutral axis (or) Define neutral axis.

           The middle layer of filament of a beam which remains unaltered even with the presence of load on the beam is called neutral axis. Filament which are lying above it are elongated and those are lying below it are compressed.

4. What are the effects of hammering and annealing on elasticity of a material?
           While being hammered or rolled, crystal grains break into smaller units resulting in increase of their elastic properties. While annealing (that is heating and cooling gradually) constituent crystals are uniformly oriented and form larger grains, which results in decrease in their elastic properties.
5. Explain bending moment of beam.
           The moment of the couple due to the elastic reactions (restoring couple) which balances the external couple due to the applied load is called the bending moment.
6. What do you infer from stress – strain diagram?

· The stress is directly proportional to the strain within elastic limit.

· It determines the ultimate strength of the material.

· It distinguishes the elastic and plastic limit of a material.

· This diagram also helps us to distinguish the material based on the properties such as ductility and brittleness.
7. How do temperature and impurity in a material affect the elasticity of the materials?

· Effect of temperature: The rise in temperature decreases elasticity and vice versa.

Example: The carbon filament becomes plastic at higher temperature.

·  Effect of Impurities: The addition of impurities produces variation in the elastic property of the materials. The increase and decrease in elasticity depend on the typ0e of impurity added to it.

Example: When potassium is added to gold, the elastic property of gold increases.

8. Explain the advantages of I-Shaped girders.
          I shape girders are made by the reducing the area of the neutral axis. Hence it has the following advantages.

i) More stability

ii) More strength and 

iii) High durability

Also I shape girders are manufactured by using less amount of raw material.

9. What do you understand from the Hooke’s law? Or State Hooke’s law.

        Hooke’s discovered a simple relation between stress and strain. It states that stress is proportional to strain within elastic limit.

                                                      Stress α Strain
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 = E (constant)
This constant is called coefficient of elasticity or modulus of elasticity. Its value depends on the nature of the material. The dimension formula of modulus of elasticity is M L -1 T -2. Its units are Nm-2.

10. Define Young’s Modulus.

It is defined as the ratio of longitudinal stress to longitudinal strain within elastic limits.
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Unit of Young’s Modulus is N m -2
11. Define Bulk Modulus.
       It is defined as the ratio between volume stress to the volume strain. When three equal stresses (F/a) act on a body in mutually perpendicular directions, such that there is a change of volume Δ V in its original volume.

                                                          Volume stress        = [image: image14.png]
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 Where P = F/a is the applied pressure.
12. Define Poisson’s Ratio.

      The lateral strain is proportional to the longitudinal strain so long as it has a small volume. The ratio of lateral strain to longitudinal strain is called Poisson’s ratio and is denoted by σ.
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13. What is cantilever?

       If the beam is supported at one end and loaded at another end then it is called a cantilever.

14. Define elastic limit and plastic limit.
       The maximum value of the stress up to which the body recovers its original shape and size when the deforming force is removed, is called as elastic limit.

After the elastic limit the body will not recovers its original shape and size when the deforming force is removed i.e., the body will be in its plastic limits.

15. Distinguish between uniform and non-uniform bending.

            In uniform bending, every element of the beam is bent with the same radius of curvature(R) In non uniform bending, the radius of curvature (R) is not a same for all the elements in the beam.

16. Why white cloths are preferred in summer and dark colored cloths in winter?
         (i)When heat radiations fall on white cloths, they reflected back. No heat is 
            absorbed by the clothes and a person does not get heat from outside in summer.

         (ii)Dark clothes in winter will absorb the heat radiations falling on them and keep 
             the body warm.

17. How polished reflectors are used in electric heaters?

           Polished reflectors are used in electric heaters to reflect maximum heat in the room.

18. What are the three modes of that transfer mechanism?

(i)Conduction

(ii)Convection

(iii)Radiation

19. Explain the term heat conduction.

            Conduction is the process of thermal energy transfer from one place to another place through the substance without the actual motion of the material medium. Here the energy is transferred across a system boundary due to a temperature difference by the mechanism of intermolecular interactions. Conduction needs medium but does not require any bulk motion of matter.
20. Define convection process.
             Convection is the energy transfer across a system boundary by physical movement of the heated medium itself. It is due to a temperature difference by the combined mechanisms of intermolecular interactions and bulk transport.

21. Describe the process Radiation.

             Radiation is a form of energy transfer from one place to other consisting of electromagnetic waves traveling at the speed of light. During this process, no mass is exchanged and no medium is required. Both conduction and convection require medium to transfer heat. Radiation is a method of heat transfer that does not require any contact between the heat source and the heated object. It is the quickest of the three methods.

22. Define thermal conductivity.

             Thermal conductivity of the material is defined as the amount of heat(Q) flowing per unit time(t) across the opposite faces of the material having unit area of cross–section(A) maintaining at unit temperature gradient [dT/dx] between the opposite two ends.

Unit : Wm-1 K -1

23. Write the expression for thermal conduction.
Thermal conductivity (K) = [image: image24.png]Qox
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 Wm -1 K -1.
                        Here ,     Q is the quantity of the heat flowing between the two ends.



   X is the length of the rod.




   A is the area of cross section of the rod.



 
   (T2-T1) is the temperature difference.

24. How will you calculate the thermal conductivity of the bad conductor by Lee’s disc method?

              During the steady state in Lee’s disc method, the quantity of the heat radiated by the exposed area of the disc is equal to the quantity of the heat conducted through the bad conductor of the disc. From this, we can calculate the thermal conductivity of the bad conductor.

25. Can Lee’s disc method used for good conductors?

               No, because due to large conduction of heat by the good conductors, the temperature recorded by the thermometers will be nearly same. So, this method is not suitable for good conductors.

26. Difference between conduction, convection and radiation.
	S.No
	Conduction
	Convection
	Radiation

	1
	Conduction is the process of thermal energy transfer from one place to another place through the substance without the actual motion of the material medium.
	Convection is the energy transfer across a system boundary by physical movement of the heated medium itself.
	Radiation is a form of energy transfer from one place to other consisting of electromagnetic waves travelling at the speed of light. No mass is exchanged and no medium is required.

	2
	It needs medium
	It needs medium
	No medium is required

	3
	It occurs very slightly in liquids and gases then solids
	It is prominent in the case of liquids and gases
	It occurs in vacuum

	4
	It is the slowest of the three
	Convection is quicker then conduction but slower than radiation
	It is the quickest of the three methods.


	5
	Energy transfer without any movement of the medium
	Energy transfer through the movement of heated medium.
	No mass is exchanged

	6
	Example: when the heat a metal strip at one end, the heat travels to the other end.
	Example: Land and sea breeze and trade winds are formed due to convection.
	Example: The sun heats our earth by radiation.


