
Unit-2a 

 Elasticity 

One marks: 

Level 1 

1. Stress is directly proportional to strain 

a) Hooke’s law  b) Newton’s law c) Columb’s law  d) None of these 

Ans: a) Hooke’s law 

2.  Poisson’s ratio 

a) Lateral strain  b) Longitudinal strain c) Lateral strain/Longitudinal strain  d) none of 

these 

Ans: c) Lateral strain/Longitudinal strain 

3.  Modulus of elasticity is 

a) ratio of stress and strain  b) stress only c) strain only d) flexural rigidity 

4.  Rigidity modulus n is the ratio of  

a) Stress /volumetric strain b) stress/strain  c)strain  d) none of these 

Ans: a) Stress /volumetric strain 

5. --------------is a beam is supported on only one end. 

a) Cantilever b) Young’s Modulus c) I shape girder  d) Shaft 

Level 2: 

1. The following factor does not affect the elasticity of the material. 

a) Temperature b) Impurity c) Stress d) density    

Ans: d) density    

2. Unit of Stress 

a) N/m2  b) Watt/A c) N/Webre d)none of these 

Ans: a) N/m2 



3. Unit of Strain 

a) N/m2  b) Watt/A c) N/Webre d) No unit 

Ans: d) Newton 

 

 

4.Unit of Young’s Modulus 

a) N/m2  b) Watt/A c) N/Webre d) none of these 

Ans: a) N/m2 

5. I-shape griders are used in 

a) Medical applications  b) supporting beams c) measure elastic moduli d) none of 

these 

Ans: b) supporting beams 

Level:3 

1. Torque is nothing but 

a) Repulsive force b) Attractive force c) Rotating force d) none of these 

Ans: c) Rotating force 

2. Ratio of change in dimension and original dimension is called 

a) Stress b) Strain c) Torque d) elasticity 

Ans: b) Strain 

3. Elastic fatigue is 

a) Applying continues stress b) Poission’s ratio c) Restoring force d) Torque 

Ans: a) Applying continues stress 

4.  For rectangular bar, the value of Ak2 in cantilever depression is  

a) bd3   b) b/12  c) 12bd3 d) bd3/12 

Ans: d) bd3/12 

5. Restoring force per unit area is 



a) Stress b) strain c) Elastic behaviour d) Poisson’s ratio 

Ans: a) Stress 

 

 Two marks: 

Level 1: 

1. Define elasticity. 

2. Define shearing strain? 

3. Define a Cantilever. 

4. Give the applications of I-shape girders. 

5. State Hooke’s law 

Level 2: 

1. Define torque. 

2. Define a beam. 

3. What is moment of force? 

4. Explain neutral axis 

5. Explain bending moment of beam. 

Level 3: 

1. What are the factors of hammering and annealing on elasticity of material? 

2. Mention the factors affecting the elasticity of a material. 

3. What do you infer from stress-strain diagram? 

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

5. What is meant by annealing? 

6. Give the relation between the three modulii. 

14 Marks: 

Level 1: 



1. Describe with necessary theory, the method to determine the Young’s modulus of the material 

of a rectangular bar by uniform bending. 

 

 

Level 2: 

1. What is cantilever? Obtain an expression for the depression at the loaded end of a cantilever 

whose other end is fixed assuming that its own weight is not effective in bending. 

2. Describe a experiment to determine the Young’s modulus of a beam using bending of beams? 

3. Derive an expression for the internal bending moment of a beam in terms of radius of curvature. 

Level 3: 

1. i) Derive an expression for the elevation at the centre of a cantilever which is loaded at both 

ends. ii) Describe an experiment to determine Young’s modulus of a beam by uniform bending. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT-2b 

Thermal Physics 

 

One mark 

Level-I 

1. The transfer of heat energy between objects that are in physical contact 

occurs _______ 

 a) Convection  b) conduction c) Radiation  d) None of these 

2. The thermal conductivity in a material decreases with _______ 

a) Area b) Distance between the faces  c) Temperature d) Time 

3. Metals have thermal conductivities in the range of  

(a) < 1   (b) 1-5   (c) 5-25   (d) 20-400 

4. The temperature gradient is given by__________ 

a) dx/dθ  b)dθ/dx  c)dθ/dt  d)dt/ dθ 

5. The heat flowing through the objects in series is given by ________ 

a)Q= A(θ1-θ2)/Σ(x/K)  b) Q= A(θ1-θ2)/Σ(K/x) c) Q= (θ1-θ2)/Σ(K/x)

 d) Q= A/Σ(x/K) 

 

Level-II 

1. The co-efficient of thermal conductivity of a plate depends on 

a) Area of the plate b) thickness of the plate c) temperature difference 

across the plate d) Nature of material of plate 

2. with increase in temperature, thermal conductivity of a metal 

_____________.  

(a) Increases   (b) Decreases   (c) Either   (d) All, depending on metal. 

3. Among the following which materials have highest thermal conductivity? 

a) Silver  b) copper  c) glass  d) Wood 

4. The heat lost per second due to radiation is given by _________ 

a)Epδxθ  b)Aδxρ  c) dx/dθ  d)dθ/dx 

5. Thermal conductivity for good conductor is determined by_________ 

a) Lee’s disc method b) Radial heat flow method c) Searle’s method 

 d) None of the above 



LEVEL-III 

11) The heat flowing through the bodies in parallel is given by ________ 

a) Q= (θ1-θ2) ΣK/x  b) Q= (θ1-θ2) ΣKA/x c) Q = (θ1-θ2)ΣK  

d) Q= (θ1-θ2) ΣKx 

12) The rate of heat loss of a body is _________ 

a)directly proportional to the temperature b)directly proportional to time 

c)specific heat capacity of the body              d) All the above 

13) The quantity of heat flowing radially per unit time through the wall of a 

spherical shell is _______ 

a) Q=4πk (r1r2/r2-r1)(θ1-θ2) b)  Q=k (r1r2/r2-r1)(θ1-θ2) c) Q= (r1r2/r2-r1)(θ1-θ2)

 d) Q=4πk (r1r2/r2-r1)(θ2-θ1) 

 14) A 30cm long iron rod is heated, the temperature difference between the 

end is 65 degree Celsius, thermal conductivity of iron is 62Wm-1K-1 and the 

area of cross section is 1 cm2. Then the amount of heat conducted through the 

rod in 3 min is_______ 

a) 467.48J b)440J c)290J  D)372J 

15) If 20J of heat is passing through a slab of area 90cm2 and the temperature   

difference between the sides is 20K and the coefficient of thermal conductivity 

is 0.04Wm-1K-1 the thickness of the slab is_____________ 

a)1.2x10-4m  b)2.4x10-4m  c)3.6x10-4m  d)4.8x10-4m 

 

Two marks 

 Level-I 

 

1. Distinguish between conduction and convection. 

2. What is meant by temperature gradient? 

3. Define thermal diffusivity. 

4. Define coefficient of thermal conductivity. 

5. Give the methods of determining the thermal conductivity of good and bad 

conductors. 

6. What is steady state? 

Level-II 

 



1. Two bars of copper and seel of length 1m and 0.5m respectively and of co-

efficient of thermal conductivity 400W/mK and 50W/mK are joined end to 

end. The free ends of copper and steel are maintained at 100°C and 0°C 

respectively. Calculate the temperature of Copper- steel Junction if Both 

bars have the Same area of Cross section. 

2. The outer ends of two bars A&B are at 100°C and 50°C respectively. 

Calculate the temperature at the welded joint if they have the same cross 

section and the same length and their thermal conductivities are in the 

ratioA:B=8.5. 

3. What is thermal resistance? 

LEVEL-III 

1. If the Amount of heat conducted by ice is 3712.5J and the specific latent 

heat of ice is 3.36x105J Kg-1K-1. Find the mass of the ice that melts per minute. 

2. Calculate the amount of heat conducted by ice if the melted mass of the ice 

is 5 due to 180000J of heat and the specific latent heat of ice is 3.36x105J Kg-

1K-1.  

14-Marks 

LEVEL-I 

1. Deduce an expression for the heat conduction along a uniform bar. Also 

obtain the steady state solution for it. 

2. Describe Lee’s disc method to find the co-efficient of thermal conductivity 

of a bad conductor. 

LEVEL-II 

1. Obtain an expression for the quantity of heat conducted radially out of a 

hollow cylinder. Using this explain how the thermal conductivity of rubber 

can be determined. 

2. Obtain an Expression for heat conduction in a compound media when the 

bodies are in series and parallel. 

Level-III 

1. Deduce an expression for and method to determine the specific heat 

capacity of a metal. 

2. Explain a method for determining a thermal conductivity of bad conductor.  



 

 

 

 

 

 

 

 

 

1. Distinguish between conduction and convection. 

Conduction: It is the process in which the heat is transferred from hot end 

to cold end without actual movement of the particles. 

Convection: It is the process in which the heat is transmitted from hot end 

to cold end by the actual movement of particles. 

 

2. 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 –dθ/ dx. The negative sign 

indicates the fall of temperature with the increase in distance. 

 

3. Define thermal diffusivity. 

It is defined as the ration of thermal conductivity to the thermal capacity 

per unit volume of the material. Since the  thermal capacity is the product 

of specific heat capacity and density of the material, we can write 

   h= k/ρs m2s-1 

 

4. 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 the same 

nature. 

 

5. Define coefficient of thermal conductivity. 

It is defined as the amount of heat conducted per second, normally across 

unit area of cross section maintained at unit temperature gradient. 

K=Q.x/ A(θ1-θ2)t Wm-1K-1. 

 

6. Give the methods of determining the thermal conductivity of good and bad 

conductors. 

1. Searles’s method 

2. Forbe’s method 

3. Lee’s disc method 

4. Radial flow method. 

 

7. Define specific heat capacity. 

It is defined as the amount of heat required to raise the temperature of 

unit mass of the substance through one Kelvin. 

S=Q/mθ J Kg-1 K-1 

8. Why should the specimen used to determine thermal conductivity of a bad 

conductor should have a larger area and smaller thickness? 

For a bad conductor with smaller thickness and larger area of cross section 

the amount of heat conducted will be more. 

 

9. What is meant by radial flow of heat method? Give its uses. 

In radial flow of heat method heat flows from inner sphere or cylinder 

along the radius and hence the heat is radiated radially across all layers 

thus it is called radial flow method. This method is useful in determining the 

thermal conductivity of bad conductors taken in the powder form. 

 

10. What is steady state? 



When a solid bar is heated at one end, each particle absorbs some heat, 

raise its own temperature loses a little by radiation etc and passes on the 

rest to the next, a stage is reached when each particle has taken its full and 

cannot absorb any more heat. 

 

11. What are the limitations of Newton’s law of cooling? 

*The temperature difference between the hot body and surrounding 

should be low. 

*The heat loss is only by radiation and convection. 

*The temperature of hot body should be uniform though out. 

 

12. What are the uses of Newton’s law of cooling? 

The specific heat capacity of the liquid is determined by using Newton’s law 

of cooling. 

 

 

13. How heat conduction and electrical conduction analogous to each other? 

S.No Heat conduction Electrical Conduction 

1 Heat is conducted from a point 
of higher temperature to a 
point of lower temperature. 

Electricity is conducted from a 
point a higher potential to a point 
at lower potential. 

2 In metals heat conduction is 
mainly due to free electron. 

In metals electrical conduction is 
due to free charge carriers namely 
electrons. 

3 The ability to conduct heat is 
measured by thermal 
conductivity. 

The ability to conduct electricity is 
measured by electrical 
conductivity. 

14. What is thermal resistance? 

The thermal resistance of a body is a measure of its opposition to the flow 

of heat through it. 
 

14 MARK QUESTIONS 

 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 


