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Question Bank for Multiple Choice Questions 

 

01 – Moment of Inertia  Marks:-16 

Content of Chapter: - 
1.1 Moment of Inertia, Moment of Inertia of plane lamina, Radius of gyration 
1.2 Section modulus, Parallel and perpendicular axie theorm, M.I of rectangle. 
1.3 M.I of square, circle, semi-circle, quarter circle 
1.4 M.I of triangle section with derivation, numerical 
1.5 M.I. of symmetrical and un-symmetrical I Section, channel section 
1.6 M.I. of T section,angle section, hollow section 

  
1. The dimension of strain is? 

a) LT-2 
b) N/m2 
c) N 
d) Dimensionless 

Answer: d 
Explanation: Strain is the ratio of change in dimension to original dimension. So it is dimensionless.. 

2. What is tensile strain? 

a) The ratio of change in length to the original length 
b) The ratio of original length to the change in length 
c) The ratio of tensile force to the change in length 
d) The ratio of change in length to the tensile force applied 

Answer: a 
Explanation: The tensile stress is the ratio of tensile force to the change i length. It is the stress induced in 
a body when subjected to two equal and opposite pulls. The ratio of change in length to the original length 
is the tensile strain. 

3.Find the strain of a brass rod of length 250mm which is subjected to a tensile load of 50kN when 
the extension of rod is equal to 0.3mm? 

a) 0.025 
b) 0.0012 
c) 0.0046 
d) 0.0014 

Answer: b 
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Explanation: Strain = dL/L = 0.3/250 = 0.0012. 

 
4.Find the elongation of an steel rod of 100mm length when it is subjected to a tensile strain of 
0.005? 

a) 0.2mm 
b) 0.3mm 
c) 0.5mm 
d) 0.1mm 

Answer: c 
Explanation: dL = strain x L = 0.005 x 100 = 0.5mm. 

5.A tensile test was conducted on a mild steel bar. The diameter and the gauge length of bat was 
3cm and 20cm respectively. The extension was 0.21mm. What is the value to strain? 

a) 0.0010 
b) 0.00105 
c) 0.0105 
d) 0.005 

Answer: b 
Explanation: Strain = dL/L = 0.21/200 = 0.0005. 

6. i) Strain is a fundamental behaviour of a material. 
ii) Strain does not have a unit. 
a) Both i and ii are true and ii is the correct explanation of i 
b) Both i and ii ate true but ii is not the correct explanation of i 
c) i is true but ii is false 
d) ii is true but i is false 

Answer: b 
Explanation: Strain is measured in a laboratory that is why it is called a fundamental quantity. Also since it 
is the ratio of the dimension of length to the dimension of length, it is dimensionless. 

7. A tensile test was conducted on a steel bar. The gauge length of the bar was 10cm and the 
extension was 2mm. What will be the percentage elongation? 

a) 0.002 
b) 0.02 
c) 0.2 
d) 2 

Answer: d 
Explanation: The percentage elongation = dL/L x 100 = 2/100 x 100 = 2. 

8. The lateral strain is ___________ 

a) The ratio of axial deformation to the original length 
b) The ratio of deformation in area to the original area 
c) The strain at right angles to the direction of applied load 
d) The ratio of length of body to the tensile force applied on it 

Answer: c 
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Explanation: The lateral strain is the strain at right angles to the direction of the applied load. The lateral 
strain is accompanied by the longitudinal strain. 

9. The unit of force in S.I. units is ? 

a) Kilogram 
b) Newton 
c) Watt 
d) Dyne 

Answer: b 
Explanation: Force = mass x acceleration = kg x m/s2 = N. 

10. A solid cube is subjected to equal normal forces on all its faces. The volumetric strain will be x-
times the linear strain in any of the three axes when? 
a) X=1 
b) X=2 
c) X=3 
d) X=4 

Answer: c 
Explanation: The volumetric strain is the change in dimension in three directions and the linear strain 
depends on the change in only one direction so the volumetric strain is 1 time the linear strain in any of the 
three directions. 

11. A rod 200cm long is subjected to an axial pull due to which it elongates about 2mm. Calculate 
the amount of strain? 

a) 0.001 
b) 0.01 
c) 0.02 
d) 0.002 

Answer: a 
Explanation: The strain is given by = dL / L = 2/2000 = 0.001. 

12. Some structural members subjected to a long time sustained loads deform progressively with 
time especially at elevated temperatures. What is such a phenomenon called? 
a) Fatigue 
b) Creep 
c) Creep relaxation 
d) Fracture 

Answer: b 
Explanation: Creep is the deformation progressively with time. It comes when the body is subjected to long 
time load. After the instant deflection due to load, the deformation occurs slowly with time. 
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13. Find the strain of a brass rod of length 100mm which is subjected to a tensile load of 50kN when 
the extension of rod is equal to 0.1mm? 
a) 0.01 
b) 0.001 
c) 0.05 
d) 0.005 
Answer: b 
Explanation: Strain = dL/L = 0.1/100 = 0.001. 

14.The axis about which moment of area is taken is known as ____________ 
a) Axis of area 
b) Axis of moment 
c) Axis of reference 
d) Axis of rotation 
Answer: c 
Explanation: The axis of reference is the axis about which moment of area is taken. Most of the times it is 
either the standard x or y axis or the centeroidal axis. 

15. Point, where the total volume of the body is assumed to be concentrated is ____________ 
a) Center of area 
b) Centroid of volume 
c) Centroid of mass 
d) All of the mentioned 
Answer: b 
Explanation: The centroid of the volume is the point where total volume is assumed to be concentrated. It 
is the geometric centre of a body. If the density is uniform throughout the body, then the center of mass and 
center of gravity correspond to the centroid of volume. The definition of the centroid of volume is written in 
terms of ratios of integrals over the volume of the body. 

16. What is MOI? 
a) ml2 
b) mal 
c) ar2 
d) None of the mentioned 
Answer: c 
Explanation: The formula of the moment of inertia is, MOI = ar2 where 
M = mass, a = area, l = length, r = distance 

17. What is the formula of radius of gyration? 
a) k2 = I/A 
b) k2 = I2/A 
c) k2 = I2/A2 
d) k2 = (I/A)1 
Answer: a 
Explanation: The radius of gyration of a body about an axis is a distance such that its square multiplied by 
the area gives moment of inertia of the area about the given axis. The formula of radius of gyration is given 
as k2 = I/A. 
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18. What is the formula of theorem of perpendicular axis? 
a) Izz = Ixx – Iyy 
b) Izz = Ixx + Ah2 
c) Izz – Ixx = Iyy 
d) None of the mentioned 
Answer: c 
Explanation: Theorem of perpendicular axis stares that if IXX and IYY be the moment of inertia of a plane 
section about two mutually perpendicular axis X-X and Y-Y in the plane of the section then the moment of 
inertia of the section IZZ about the axis Z-Z, perpendicular to the plane and passing through the 
intersection of X-X and Y-Y is given by the formula 
Izz – Ixx = Iyy. 
 
19. What is the formula of theorem of parallel axis? 
a) IAD = IG + Ah 
b) IAB = Ah2 + IG 
c) IAB = IG – Ah2 
d) IAB = IG + Ixx 
Answer: b 
Explanation: The theorem of parallel axis states that if the moment of inertia of a plane area about an axis 
in the plane of area theough the C.G. of the plane area be represented by IG, then the moment of the 
inertia of the given plane area about a parallel axis AB in the plane of area at a distance h from the C.G. is 
given by the formula 
IAB = Ah2 + IG. 
 
20. What is the unit of radius of gyration? 
a) m4 
b) m 
c) N 
d) m2 
Answer: b 
Explanation: The radius of gyration = (length4/length2)1/2 = length 
So its unit will be m. 

21. What will be the the radius of gyration of a circular plate of diameter 10cm? 
a) 1.5cm 
b) 2.0cm 
c) 2.5cm 
d) 3cm 
Answer: c 
Explanation: The moment of inertia of a circle, I = πD4/64 = 491.07 cm4 
The area of circle = 78.57 cm, 
Radius of gyration = (I/A)1/2 = 2.5 cm. 
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02 – Simple Stresses and Strain Marks:-20 

Content of Chapter:- 
2.1 Concept of rigid, elastic and plastic bodies, defornattion of elastic body under various forces, stress, strain  
2.2 strain, elasticity, Hooks law, elastic limit, modulus of elasticity , SI units 
2.3 Types of stresse- Normal, direct bending and shear, nature of stresses  
2.4 standard stress strain curve for mild  steel bar and Tor steel bar under tension test, yield stress, proof 

stress ultimate stress 
2.5 Breaking stress, working stress, strain at various critical points, 
2.6 Percentage elongation and factor of safety, deformation of body due to axial force, forces applied at 

intermidiate sections,  
 

 
1. The slope of the stress-strain curve in the elastic deformation region is ____________ 

a) Elastic modulus 
b) Plastic modulus 
c) Poisson’s ratio 
d) None of the mentioned 

Answer: a 
Explanation: The elastic modulus is the ratio of stress and strain. So on the stress strain curve, it is the 
slope. 

2. What is the stress-strain curve? 
a) It is the percentage of stress and stain 
b) It is the relationship between stress and strain 
c) It is the difference between stress and strain 
d) None of the mentioned 

Answer: b 
Explanation: The relationship between stress and strain on a graph is the stress strain curve. It represents 
the change in stress with change in strain. 

3. Which point on the stress strain curve occurs after the proportionality limit? 
a) Upper yield point 
b) Lower yield point 
c) Elastic limit 
d) Ultimate point 

Answer: c 
Explanation: The curve will be stress strain proportional upto the proportionality limit. After these, the 
elastic limit will occur 
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4. Which point on the stress strain curve occurs after the lower yield point? 
a) Yield plateau 
b) Upper yield point 
c) Ultimate point 
d) None of the mentioned 

Answer: a 
Explanation: The points on the curve comes in the given order, 
A. proportionality limit 
B. elastic limit 
C. upper yield point 
D. lower yield point 
E. yield plateau 
F. ultimate point 
G. breaking point. 

5. Which point on the stress strain curve occurs after yield plateau? 
a) lower yield point 
b) Upper yield point 
c) Ultimate point 
d) Breaking point 

Answer: c 
Explanation: After the yield plateau the curve will go up to its maximum limit of stress which is its ultimate 
point. 

6. Which point on the stress strain curve occurs after the ultimate point? 

a) Last point 
b) Breaking point 
c) Elastic limit 
d) Material limit 

Answer: b 
Explanation: After the ultimate point the value of stress will reduce on increasing of strain and ultimately 
the material will break. 

7. Elastic limit is the point ____________ 

a) up to which stress is proportional to strain 
b) At which elongation takes place without application of additional load 
c) Up to which if the load is removed, original volume and shapes are regained 
d) None of the mentioned 

Answer: c 
Explanation: The elastic limit is that limit up to which any material behaves like an elastic material 
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8. The property of a material by which it can be drawn into thin wires is? 

a) Malleability 
b) Plasticity 
c) Ductility 
d) Elasticity 

Answer: c 
Explanation: The ductile material can be drawn into wires because it can resist large deformation. 
Malleability is the property by which it can be made into thin sheets. 

9. If the material has identical elastic properties in all directions, it is called ____________ 

a) Elastic 
b) Isotropic 
c) Plastic 
d) Homogeneous 

Answer: b 
Explanation: An homogeneous material is that with uniform composition. An elastic and plastic are 
different on the criteria. 

10. Why is the strain the fundamental property but not the stress? 
a) Because it is dimensionless 
b) Because it is a ratio 
c) Because it’s value is calculated in the laboratory 
d) No stress is the fundamental property 
Answer: c 
Explanation: The stress is the fundamental property because it is calculated in the laboratory. It is a non 
dependable value. 

11 The property by which a body returns to its original shape after removal of the force is called 
__________ 
a) Plasticity 
b) Elasticity 
c) Ductility 
d) Malleability 
Answer: b 
Explanation: When an external force acts on a body, the body tends to undergo some deformation. If the 
external force is removed and the body comes back to its original shape and size, the body is known as 
elastic body and this property is called elasticity. 
 
12. The property of a material by which it can be beaten or rolled into thin plates is called 
__________ 
a) Malleability 
b) Plasticity 
c) Ductility 
d) Elasticity 
Answer: a 
Explanation: A material can be beaten into thin plates by its property of malleability. 
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13. Which law is also called as the elasticity law? 
a) Bernoulli’s law 
b) Stress law 
c) Hooke’s law 
d) Poisson’s law 
Answer: c 
Explanation: The hooke‖s law is valid under the elastic limit of a body. It itself states that stress is 
proportional to the strain within the elastic limit 
 
14. The materials which have the same elastic properties in all directions are called __________ 
a) Isotropic 
b) Brittle 
c) Homogeneous 
d) Hard 
Answer: a 
Explanation: Same elastic properties in all direction is called the homogenity of a material. 
 
15. A member which does not regain its original shape after removal of the load producing 
deformation is said __________ 
a) Plastic 
b) Elastic 
c) Rigid 
d) None of the mentioned 
Answer: a 
Explanation: A plastic material does not regain its original shape after removal of load. An elastic material 
regain its original shape after removal of load. 
 
16. The body will regain it is previous shape and size only when the deformation caused by the 
external forces, is within a certain limit. What is that limit? 
a) Plastic limit 
b) Elastic limit 
c) Deformation limit 
d) None of the mentioned 
Answer: b 
Explanation: The body only regain its previous shape and size only upto its elastic limit. 
 
17.The materials which have the same elastic properties in all directions are called __________ 
a) Isotropic 
b) Brittle 
c) Homogenous 
d) Hard 
Answer: a 
Explanation: Isotropic materials have the same elastic properties in all directions. 
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18. As the elastic limit reaches, tensile strain __________ 
a) Increases more rapidly 
b) Decreases more rapidly 
c) Increases in proportion to the stress 
d) Decreases in proportion to the stress 
Answer: a 
Explanation: On reaching the tensile stress to the elastic limit after the proportionality limit, the stress is no 
longer proportional to the strain. Then the value of strain rapidly increases. 
 
19. What kind of elastic materials are derived from a strain energy density function? 
a) Cauchy elastic materials 
b) Hypo elastic materials 
c) Hyper elastic materials 
d) None of the mentioned 
Answer: c 
Explanation: The hyper elastic materials are derived from a strain energy density function. A model is 
hyper elastic if and only if it is possible to express the cauchy stress tensor as a function of the deformation 
gradient. 
 
20. What the number that measures an object’s resistance to being deformed elastically when 
stress is applied to it? 
a) Elastic modulus 
b) Plastic modulus 
c) Poisson’s ratio 
d) Stress modulus 
Answer: a 
Explanation: The elastic modulus is the ratio of stress to strain 
 
21.The dimension of strain is? 
a) LT-2 
b) N/m2 
c) N 
d) Dimensionless 
Answer: d 
Explanation: Strain is the ratio of change in dimension to original dimension. So it is dimensionless. 
 
22. What is tensile strain? 
a) The ratio of change in length to the original length 
b) The ratio of original length to the change in length 
c) The ratio of tensile force to the change in length 
d) The ratio of change in length to the tensile force applied 
Answer: a 
Explanation: The tensile stress is the ratio of tensile force to the change i length. It is the stress induced in 
a body when subjected to two equal and opposite pulls. The ratio of change in length to the original length 
is the tensile strain. 
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23. Find the strain of a brass rod of length 250mm which is subjected to a tensile load of 50kN when 
the extension of rod is equal to 0.3mm? 
a) 0.025 
b) 0.0012 
c) 0.0046 
d) 0.001 
Answer: b 
Explanation: Strain = dL/L = 0.3/250 = 0.0012 
 
24.Find the elongation of an steel rod of 100mm length when it is subjected to a tensile strain of 
0.005? 
a) 0.2mm 
b) 0.3mm 
c) 0.5mm 
d) 0.1mm 
Answer: c 
Explanation: dL = strain x L = 0.005 x 100 = 0.5mm. 
 
25. A tensile test was conducted on a mild steel bar. The diameter and the gauge length of bat was 
3cm and 20cm respectively. The extension was 0.21mm. What is the value to strain? 
a) 0.0010 
b) 0.00105 
c) 0.0105 
d) 0.005 
Answer: b 
Explanation: Strain = dL/L = 0.21/200 = 0.0005. 
 
26. i) Strain is a fundamental behaviour of a material. 
ii) Strain does not have a unit. 
a) Both i and ii are true and ii is the correct explanation of i 
b) Both i and ii ate true but ii is not the correct explanation of i 
c) i is true but ii is false 
d) ii is true but i is false 
Answer: b 
Explanation: Strain is measured in a laboratory that is why it is called a fundamental quantity. Also since it 
is the ratio of the dimension of length to the dimension of length, it is dimensionless. 
 
27. A tensile test was conducted on a steel bar. The gauge length of the bar was 10cm and the 
extension was 2mm. What will be the percentage elongation? 
a) 0.002 
b) 0.02 
c) 0.2 
d) 2 
Answer: d 
Explanation: The percentage elongation = dL/L x 100 = 2/100 x 100 = 2. 
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28. The lateral strain is ___________ 
a) The ratio of axial deformation to the original length 
b) The ratio of deformation in area to the original area 
c) The strain at right angles to the direction of applied load 
d) The ratio of length of body to the tensile force applied on it 
Answer: c 
Explanation: The lateral strain is the strain at right angles to the direction of the applied load. The lateral 
strain is accompanied by the longitudinal strain. 
 
29. The unit of force in S.I. units is ? 
a) Kilogram 
b) Newton 
c) Watt 
d) Dyne 
Answer: b 
Explanation: Force = mass x acceleration = kg x m/s2 = N. 
 
30. Which of the following is not the unit of distance? 
a) Angstrom 
b) Light year 
c) Micron 
d) Milestone 
Answer: d 
Explanation: Milestone means achievement. it is not and unit of distance. 
 
31. A solid cube is subjected to equal normal forces on all its faces. The volumetric strain will be x-
times the linear strain in any of the three axes when? 
a) X=1 
b) X=2 
c) X=3 
d) X=4  
Explanation: The volumetric strain is the change in dimension in three directions and the linear strain 
depends on the change in only one direction so the volumetric strain is 1 times the linear strain in any of the 
three directions. 
 
32. A rod 200cm long is subjected to an axial pull due to which it elongates about 2mm. Calculate 
the amount of strain? 
a) 0.001 
b) 0.01 
c) 0.02 
d) 0.002 
Answer: a 
Explanation: The strain is given by = dL / L = 2/2000 = 0.001. 
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33. Some structural members subjected to a long time sustained loads deform progressively with time 
especially at elevated temperatures. What is such a phenomenon called? 
a) Fatigue 
b) Creep 
c) Creep relaxation 
d) Fracture 
Answer: b 
Explanation: Creep is the deformation progressively with time. It comes when the body is subjected to long 
time load. After the instant deflection due to load, the deformation occurs slowly with time. 
 
34. Find the strain of a brass rod of length 100mm which is subjected to a tensile load of 50kN when 
the extension of rod is equal to 0.1mm? 
a) 0.01 
b) 0.001 
c) 0.05 
d) 0.005 
Answer: b 
Explanation: Strain = dL/L = 0.1/100 = 0.001 
 
35.Which of the following statement is correct with reference to the curved beam theory. 

a) shear stress is zero 

b) hoop stress is zero 

c) radial stress is zero 

d) rending stress is zero 

Answer: c 

 36.A thin flat ring is rotating at a speed v.  The circumferential stress induced is given by. 

a) pv       

b) 1/2pv2       

c) pv2       

d) 1/2pv3 

Answer: c 

37.Maximum principle stress theory was postulated by. 

a) ST Venant    

b) Rankine     

c) Mohr     

d) Tresca 

Answer: b 
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 38.Maximum shear stress theory was postulated by. 

a) ST Vanant     

b) Rankine     

c) Mohr     

d) Tresca 

Answer: d 

 39. Which of the following theories is suitable for ductile material. 

a) Maximum principal stress theory 

b) Maximum principal strain theory 

c) Maximum shear stress theory 

d) none of the above 

Answer: c 

40. The behavior of metals under the action of cyclic stress is termed as.  

a) creep     

b) fatigue     

c) endurance     

d) none of these 

Answer: b 

 41.Working stress is always. 

a) less than ultimate stress 

b) more than ultimate stress 

c) equal to ultimate stress 

d) none of the above 

Answer: a 

 42.The principal stress are. 

a) parallel to the principle plain 

b) normal to the principle plain 

c) inclined to the principle plain 

d) none of the above 

Answer: b 

 43. The loop stress are acting across the. 

a) circumferential section 

b) longitudinal section 

c) radial section 

d) none of the above 

Answer: b 
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 44. Proof stress is related to. 

a) yielding      

b) necking       

c) fracture       

d) elongation 

Answer: d 

 45. The ratio of normal stress to volumetric strain is defined as. 

a) young's modulus             

b) bulk modulus 

c) rigidity modulus              

d) tangent modulus 

Answer: b 

 46. A material is called if it. 

a) has little plastic elongation range 

b) has long plastic range 

c) could be hammered into a very thin sheet 

d) shows large elastic range 

Answer: b 

 47. Poisson's ratio is defined as. 

a) longitudinal strain to lateral strain 

b) lateral strain to longitudinal strain 

c) lateral strain * longitudinal strain 

d) none of these 

Answer: b 

 48. Modulus of rigidity is expressed as. 

a) compressive stress/ compressive strain 

b) tensile stress/ tensile strain 

c) shear stress/ shear strain 

d) stress/ volumetric strain 

Answer: c 

 49. Hook's law is valid up-to. 

a) limit of proportionality 

b) ultimate point 

c) elastic limit 

d) yield point 

Answer: a 
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 50.The ability of a material to absorb energy till the elastic limit is known as. 

a) resilience 

b) ductility      

c) elasticity     

d) malleability 

Answer: a 

51.Out of the following, which is least elastic. 

a) silver     

b) rubber     

c) iron      

d) copper 

Answer: b 

 52.The predominant effect of an axial tensile force on a helical spring is. 

a) compression     

b) twisting     

c) bending     

d) tension 

Answer: b 
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03 – Elastic Constant  Marks:-10 

Content of Chapter:- 
3.1 Longitudinal and lateral strain and poisson's ratio  
3.2 Biaxial, uniaxial and triaxial stresses, volumetric strain 
3.3 Biaxial, uniaxial and triaxial stresses, volumetric strain 
3.4 Change in volume, bulk modulus, modulus of rigidity  
3.5 Shear stress and strain, simple and complimentary shear stress  
3.6 Concept of single shear, double shear and punching shear  
3.7 Relation between modulus of elasticity, modulus of rigidity and bulk modulus 

 
1. How many elastic constants of a linear, elastic, isotropic material will be? 
a) 2 
b) 3 
c) 1 
d) 4 
Answer: a 
Explanation: Isotropic materials have the same properties in all directions. The number of independent 
elastic constants for such materials is 2. out of E, G, K, and μ, if any two constants are known for any linear 
elastic and isotropic material than rest two can be derived. Examples are steel, aluminium, copper, gold. 
Orthotropic materials refer to layered structure such as wood or plywood. The number of independent 
elastic constants for such materials is 9. 
Non isotropic or anisotropic materials have different properties in different directions. They show non- 
homogeneous behaviour. The number of elastic constants is 21. 
 
2. How many elastic constants of a non homogeneous, non isotropic material will be? 
a) 9 
b) 15 
c) 20 
d) 21 
Answer: d 
Explanation: Non isotropic or anisotropic materials have different properties in different directions. They 
show non- homogeneous behaviour. The number of elastic constants is 21. 
 
3. How can be the Poissons ratio be expressed in terms of bulk modulus(K) and modulus of 
rigidity(G)? 
a) (3K – 4G) / (6K + 4G) 
b) (3K + 4G) /( 6K – 4G) 
c) (3K – 2G) / (6K + 2G) 
d) (3K + 2G) / (6K – 2G) 
Answer: c 
Explanation: There are four elastic modulus relationships. the relation between Poissons ration, bulk 

modulus and modulus of rigidity is given . 
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4. In an experiment, the bulk modulus of elasticity of a material is twice its modulus of rigidity. The 
Poissons ratio of the material is ___________ 

a) 1/7 
b) 2/7 
c) 3/7 
d) 4/7 
Answer: b 
Explanation: As we know, μ= (3K – 2G) / (6K + 2G) 
Given K = 2G 
Then, μ = (6G – 2G) / (12G + 2G) = 4/14 = 2/7. 

5. What will be the value of the Poisson’s ratio if the Youngs modulus E is equal to the bulk 
modulus K? 
a) 1/2 
b) 1/4 
c) 1/3 
d) 3/4 
Answer: c 
Explanation: K = E / 3(1 – 2μ) 
Since K = E 
So (1-2μ) = 1/3 
Therefore, μ = 1/3. 
 
6. What is the expression for modulus of rigidity in terms of modulus of elasticity and the Poissons 
ratio? 
a) G = 3E / 2(1 + μ) 
b) G = 5E / (1 + μ) 
c) G = E / 2(1 + μ) 
d) G = E/ (1 + 2μ) 
Answer: c 
Explanation: The relation between the modulus of rigidity, modulus of elasticity and the Poissons ratio is 
given as 
G = E / 2(1 + μ). 
 
7. What is the relationship between Youngs modulus E, modulus of rigidity C, and bulk modulus K? 
a) E = 9KC / (3K + C) 
b) E = 9KC / (9K + C) 
c) E = 3KC / (3K + C) 
d) E = 3KC / (9K + C) 
Answer: a 
Explanation: The relationship between E, K, C is given by 
E = 9KC / (3K + C). 
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8. What is the limiting values of Poisson’s ratio? 

a) -1 and 0.5 
b) -1 and -0.5 
c) -1 and -0.5 
d) 0 and 0.5 

Answer: d 

Explanation: The value of Poissons ratio varies from 0 to 0.5. For rubber, its value ranges from.45 to 
0.50. 

9. What is the relationship between modulus of elasticity and modulus of rigidity? 

a) C = E / 2(1 + μ) 
b) C = E / (1 + μ) 
c) C = 2E / (1 + μ) 
d) C = 2E / 2(1 + μ) 

Answer: c 
Explanation: The relation is given by calculating the tensile strain of square block is given by taking tensile 
strain in a diagonal. On equating that stains we get the relation, 
C = E / 2(1 + μ) 

10.What is the ratio of Youngs modulus E to shear modulus G in terms of Poissons ratio? 
a) 2(1 + μ) 
b) 2(1 – μ) 
c) 1/2 (1 – μ) 
d) 1/2 (1 + μ) 
Answer: a 
Explanation: As we know G = E / 2(1 +μ) so this gives the ratio of E to G = 2(1 + μ). 
 
11. The relationship between Youngs modulus E, bulk modulus K if the value of Poissons ratio is 
unity will be __________ 
a) E = -3K 
b) K = -3E 
c) E = 0 
d) K = 0 
Answer: a 
Explanation: As E = 2G(1 + μ) putting μ=1 we get E = -3K. 
 
12. A rod of length L and diameter D is subjected to a tensile load P. which of the following is 
sufficient to calculate the resulting change in diameter? 
a) Youngs modulus 
b) Poissons ratio 
c) Shear modulus 
d) Both Youngs modulus and shear modulus 
Answer: a 
Explanation: For longitudinal strain we need Youngs modulus and for calculating transverse strain we 
need Poisson’s ratio. We may calculate Poissons ratio from E = 2G(1 + μ) for that we need shear modulus. 
E, G, K and μ elastic modulus, shear modulus, bulk modulus and Poisson’s ratio respectively.  
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13. Youngs modulus of elasticity and Poissons ratio of a material are 1.25 x 102 MPa and 0.34 
respectively. The modulus of rigidity of the material is __________ 
a) 0.9469 MPa 
b) 0.8375 MPa 
c) 0.4664 MPa 
d) 0.4025 MPa 
Answer: c 
Explanation: As E = 2G(1 + μ) 
1.25 x 102 = 2G(1 + 0.34) 
G = 0.4664 x 102 MPa. 
 
14. If E,G and K have their usual meanings, for an elastic material, then which one of the following 
be possibly true? 
a) G = 2K 
b) G = K 
c) K = E 
d) G = E = K 
Answer: c 
Explanation: As E = 2G(1 + μ) = 3K(1 – 2μ) = 9KG / (3K + G) 
The value of μ must be between 0 to 0.5, so as E never equal to G but if μ = 1/3, then E=K. 
 
15. If a material had a modulus of elasticity of 2.1 kgf/cm2 and a modulus of rigidity of 0.8 
kgf/cm2 then what will be the approximate value of the Poissons ratio? 
a) 0.26 
b) 0.31 
c) 0.47 
d) 0.43 
Answer: b 
Explanation: On using E = 2G(1 + μ) we can put the values of E and G to get the Poissons value. 
 
16. Consider the following statements: 
X. Two-dimensional stresses applied to a thin plater in its own plane represent the plane stress 
condition. 
Y. Normal and shear stresses may occur simultaneously on a plane. 
Z. Under plane stress condition, the strain in the direction perpendicular to the plane is zero. 
Which of the above statements are correct? 
a) 2 only 
b) 1 and 2 
c) 2 and 3 
d) 1 and 3 
Answer: d 
Explanation: Under plane stress condition, the strain in the direction perpendicular to the plane is not zero. 
It has been found experimentally that when a body is stressed within the elastic limit, the lateral strain bears 
a constant ratio to the linear strain. 
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17. What is the relationship between the linear elastic properties Youngs modulus, bulk modulus 
and rigidity modulus? 
a) 1/E = 9/k + 3/G 
b) 9/E = 3/K + 1/G 
c) 3/E = 9/K + 1/G 
d) 9/E = 1/K + 3/G 
Answer: d 
Explanation: We can use E = 2G(1 + μ) = 3K(1 – 2μ) = 9KG / (3K + G) to get the relation between E, K 
and G. 
 
18. Which of the relationship between E, G and K is true, where E, G and K have their usual 
meanings? 
a) E = 9KC / (3K + C) 
b) E = 9KC / (9K + C) 
c) E = 3KC / (9K + C) 
d) E = 3KC / (3K + C) 
Answer: a 
Explanation: As we know E = 2G(1 + μ) = 3K(1 – 2μ) = 9KG / (3K + G). 
 
19. A circular rod of dia 30 mm and length 200mm is extended to 0.09mm length and 0.0045 
diameters through a tensile force. What will be its Poissons ratio? 
a) 0.30 
b) 0.31 
c) 0.32 
d) 0.33 
Answer:d 
Explanation: Poissons ratio = lateral strain / longitudinal strain 
= δD/D x L/δL 
= 0.0045/30 x 200/0.09 
= 0.33. 
 
20. The Poissons ratio of a material is 0.3. what will be the ratio of Youngs modulus to bulk 
modulus? 
a) 1.4 
b) 1.2 
c) 0.8 
d) 0.6 
Answer: b 
Explanation: As we know E = 3k(1- 2μ) 
So E/K = 3(1-2×0.3) = 1.2. 
 
21. What is the bulk modulus of elasticity? 
a) The ratio of shear stress to shear strain 
b) The ratio of direct stress to direct strain 
c) The ratio of volumetric stress to volumetric strain 
d) The ratio of direct stress to volumetric strain 
Answer: d 
Explanation: When a body is subjected to the mutually perpendicular like and equal direct stresses, the 
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ratio of direct stress to the corresponding volumetric strain strain is found to be constant for a given material 
when the deformation is within a certain limit. This ratio is known as the bulk modulus 
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04 – Shear Force and bending moment  Marks:-12 

Content of Chapter:- 
4.1 Types of supports 
4.2 Beams and loads 
4.3 Concept and defination of shear force diagram 
4.4 Concept and defination of bending moment diagram,  
4.5 Relation between loads 
4.6 Shear force and bending moment concept 
4.7 Shear force diagram for cantilever Beam subjected to point loads 
4.8 Bending moment diagram for simply supported beams subjected to point loads 

 
1. What is the bending moment at end supports of a simply supported beam? 
a) Maximum 
b) Minimum 
c) Zero 
d) Uniform 

Answer: c 
Explanation: At the end supports, the moment (couple) developed is zero, because there is no distance to 
take the perpendicular acting load. As the distance is zero, the moment is obviously zero. 

2. What is the maximum shear force, when a cantilever beam is loaded with udl throughout? 

a) w×l 
b) w 
c) w/l 
d) w+l 

Answer: a 
Explanation: In cantilever beams, the maximum shear force occurs at the fixed end. In the free end, there 
is zero shear force. As we need to convert the udl in to load, we multiply the length of the cantilever beam 
with udl acting upon. For maximum shear force to obtain we ought to multiply load and distance and it 
surely occurs at the fixed end (w×l). 

3. Sagging, the bending moment occurs at the _____ of the beam. 
a) At supports 
b) Mid span 
c) Point of contraflexure 
d) Point of emergence 

Answer: b 
Explanation: The positive bending moment is considered when it causes convexity downward or concavity 
at top. This is sagging. In simply supported beams, it occurs at mid span because the bending moment at 
the supports obviously will be zero hence the positive bending moment occurs in the mid span 
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4. What will be the variation in BMD for the diagram? [Assume l = 2m]. 

 
a) Rectangular 
b) Trapezoidal 
c) Triangular 
d) Square 

Answer: c 
Explanation: At support B, the BM is zero. The beam undergoes maximum BM at fixed end. 
By joining the base line, free end and maximum BM point. We obtain a right angled triangle. 

 

5. What is the maximum bending moment for simply supported beam carrying a point load “W” kN 
at its centre? 
a) W kNm 
b) W/m kNm 
c) W×l kNm 
d) W×l/4 kN 

Answer: d 
Explanation: We know that in simply supported beams the maximum BM occurs at the central span. 
Moment at A = Moment at B = 0 
Moment at C = W/2 × l/2 = Wl/ 4 kNm (Sagging). 

6. How do point loads and udl be represented in SFD? 

a) Simple lines and curved lines 
b) Curved lines and inclined lines 
c) Simple lines and inclined lines 
d) Cant represent any more 

Answer: c 
Explanation: According to BIS, the standard symbols used for sketching SFD are 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q4.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q4a.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q4.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q4a.png
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Point load = ———– 

Udl load = \  

7. ________ curve is formed due to bending of over hanging beams. 
a) Elastic 
b) Plastic 
c) Flexural 
d) Axial 

Answer: a 
Explanation: The line to which the longitudinal axis of a beam bends or deflects or deviates under given 
load is known as elastic curve on deflection curve. Elastic curve can also be known as elastic line or elastic 
axis. 

8. The relation between slope and maximum bending moment is _________ 
a) Directly proportion 
b) Inversely proportion 
c) Relative proportion 
d) Mutual incidence 

Answer: b 
Explanation: The relationship between slope and maximum bending moment is inversely proportional 
because, For example in simply supported beams slope is maximum at supports and zero at midspan of a 
symmetrically loaded beam where as bending moment is zero at supports and maximum at mid span. 
Hence we conclude that slope and maximum bending moment are inversely proportional to each other in a 
case of the simply supported beam. 

 

 

 

 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q6.png
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9. What is the SF at support B? 

 
a) 5 kN 
b) 3 kN 
c) 2 kN 
d) 0 kN 

Answer: d 
Explanation: Total load = 2×2 = 4kN 
Shear force at A = 4 kN ( same between A and C ) 
Shear force at C = 4 kN 
Shear force at B = 0 kN 
Maximum SF at A = 4 kN. 

10. Where do the maximum BM occurs for the below diagram. 

 
a) -54 kNm 
b) -92 kNm 
c) -105 kNm 
d) – 65 kNm 

Answer: c 
Explanation: Moment at B = 0 
Moment at C = – (10 × 3) × (3/2) 
= – 45 kNm 
Moment at A = – (10 × 3) × (1.5 + 2 ) 
Maximum BM at A = – 105 kNm 
= 105 Nm (hogging). 

11. What is the expression of the bending equation? 
a) M/I = σ/y = E/R 
b) M/R = σ/y = E/I 
c) M/y = σ/R = E/I 
d) M/I = σ/R = E/y 

Answer: a 
Explanation: The bending equation is given by M/I = σ/y = E/R 
where 
M is the bending moment 
I is the moment of inertia 
y is the distance from neutral axis 
E is the modulus of elasticity 
R is the radius. 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q9.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q10.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q9.png
https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-shear-force-bending-moment-diagram-q10.png
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12. On bending of a beam, which is the layer which is neither elongated nor shortened? 

a) Axis of load 
b) Neutral axis 
c) Center of gravity 
d) None of the mentioned 

Answer: b 
Explanation: When a beam is in bending the layer in the direction of bending will be In compression and 
the other will be in tension. One side of the neutral axis will be shortened and the other will be elongated. 

13. The bending stress is ____________ 

a) Directly proportional to the distance of layer from the neutral layer 
b) Inversely proportional to the distance of layer from the neutral layer 
c) Directly proportional to the neutral layer 
d) Does not depend on the distance of layer from the neutral layer 

Answer: a 
Explanation: From the bending equation M/I = σ/y = E/R 
Here stress is directly proportional to the distance of layer from the neutral layer. 

14. Consider a 250mmx15mmx10mm steel bar which is free to expand is heated from 15C to 40C. 
what will be developed? 
a) Compressive stress 
b) Tensile stress 
c) Shear stress 
d) No stress 

Answer: d 
Explanation: If we resist to expand then only stress will develop. Here the bar is free to expand so there 
will be no stress. 

15. The safe stress for a hollow steel column which carries an axial load of 2100 kN is 125 MN/m2. if 
the external diameter of the column is 30cm, what will be the internal diameter? 
a) 25 cm 
b) 26.19cm 
c) 30.14 cm 
d) 27.9 cm 

Answer: b 
Explanation: Area of the cross section of column = π/4 (0.302 – d2) m2 
Area = load / stress. 
So, π/4 ( 0.302 – d2) m2 = 21 / 125 
d = 26.19cm. 

16.Which of these is the correct way of sign convention for shear force? 
a) R U P 
b) L U P 
c) R U N 
d) L D P 
Answer: c 
Explanation: According to the theoretical approach, there are many sign conventions to follow but the 
standard one is ―right upwards negative‖ the sign convention is thoroughly followed unanimously. 



 

Page 28 of 46 
 

17. At hinge, the moments will be _________ 
a) Maximum 
b) Minimum 
c) Uniform 
d) Zero 
Answer: d 
Explanation: At the support of a member, there is no distance prevailing to take the upcoming load. As we 
know the moment is a product of force and perpendicular distance, but at hinge (end support) the distance 
is zero. Hence the moment developed is zero. 
 
18. What is variation in SFD, if the type of loading in the simply supported beam is U.D.L is ____ 
a) Rectangle 
b) Linear 
c) Trapezoidal 
d) Parabolic 
Answer: b 
Explanation: The shear force is defined as the algebraic sum of all the forces taken from any one of the 
section. If you figure out the SFD for a simply supported beam carrying U.D.L throughout its entire length, 
in the SFD we can observe that shear force is same at supports. In the centre, the shear force is zero. 
Hence the diagram varies linearly. 
 
19.The rate of change of shear force is equal to _____ 
a) Direction of load 
b) Change in BMD 
c) Intensity of loading 
d) Maximum bending 
Answer: c 
Explanation: Consider a simply supported beam subjected to udl for the entire span considered a free 
body diagram of small portion of elemental length dx. 

 
Let the shear force at left of the section is = F 
Let the increase in shear force in length of the dx = dF 
Let the Indian city of load on this part of the beam = w 
Total downward load in this elemental length = wdx 
€V = 0 
dF = -wdx 
dF/dx = -w 
This rate of change of shear force at any section is equal to the intensity of loading at that section. 
 
 
 
 

https://www.sanfoundry.com/wp-content/uploads/2017/12/strength-materials-questions-answers-maximum-shear-force-q4.png
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20. The shear force in a beam subjected to pure positive bending is _____ 
a) Positive 
b) Negative 
c) Zero 
d) Cannot determine 
Answer: c 
Explanation: In the determination of shear force and bending moment diagrams it is clear that shear force 
changes its sign when the bending moment in a beam is maximum and the shear force in a beam 
subjected to pure positive bending will be zero as the neutralizing effect comes under. 
 
21. In SFD, vertical lines are for ______ 
a) Point loads 
b) UDL 
c) UVL 
d) LDP 
Answer: a 
Explanation: Shear Force diagram started from left side of the m as per the load. For point loads draw 
vertical lines and under UDL draw slope lines. 
 
22. A cantilever beam loaded with udl throughout, the maximum shear force occurs at____ 
a) Free end 
b) Fixed end 
c) At centre 
d) At point of contraflexure 
Answer: b 
Explanation: In a case of a cantilever beam subjected to udl, at the free end there will be zero shear force 
because, we need to convert udl to load by multiplying with distance. Hence at the fixed end the shear 
force is w×l i.e (maximum). 
 
23. A simply supported beam of span 1 m carries a point load “w” in centre determine the shear 
force in the half left of the beam. 
a) W/3 
b) W/4 
c) W/2 
d) W 
Answer: c 
Explanation: Let the two ends of the beam be A and B, the given load on a beam is symmetrical hence RA 
= RB= W/2. SFD at any section in the left of the beam is equal to the W/2. SFDat any section in the right 
half of the beam is equal to -W/2. 
 
24. At the Point of contraflexure, what is the value of bending moment? 
a) one 
b) zero 
c) three 
d) infinity 
Answer: b 
Explanation: Point of contraflexure in a beam is a point at which bending moment changes its sign from 
positive to negative and vice versa. At the point of contraflexure, the value of bending moment is zero. 
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25. When SF is zero, the bending moment is _____ 
a) Zero 
b) Maximum 
c) Very difficult to say 
d) Minimum 
Answer: b 
Explanation: When is shear force changes its sign, the bending moment in a beam will be either maximum 
positive or maximum negative. This is because of the sign convention adopted 
 
26.A cantilever beam subjected to point load at its free end, the maximum bending moment 
develops at the ________ of the beam. 
a) Free end 
b) Fixed end 
c) Centre 
d) Point of inflection 
Answer: b 
Explanation: As the moment is the product of perpendicular distance and force. In cantilever beam, at its 
free end the moment will be zero as there is no distance, but at the fixed end the moment is maximum that 
is W×l. 
 
27. Bending moment in a beam is maximum when the _________ 
a) Shear force is minimum 
b) Shear force is maximum 
c) Shear force is zero 
d) Shear force is constant 
Answer: c 
Explanation: The maximum bending moment occurs in a beam, when the shear force at that section is 
zero or changes the sign because at point of contra flexure the bending moment is zero. 
 
28. Positive bending moment is known as _______ 
a) Hogging 
b) Sagging 
c) Ragging 
d) Inflection 
Answer: a 
Explanation: The positive bending moment in a section is considered because it causes convexity 
downwards. Such bending moment is called a sagging bending moment or positive bending moment. 
 
29.What is the bending moment at end supports of a simply supported beam? 
a) Maximum 
b) Minimum 
c) Zero 
d) Uniform 
Answer: c 
Explanation: At the end supports, the moment (couple) developed is zero, because there is no distance to 
take the perpendicular acting load. As the distance is zero, the moment is obviously zero. 
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30. What is the maximum shear force, when a cantilever beam is loaded with udl throughout? 
a) w×l 
b) w 
c) w/l 
d) w+l 
Answer: a 
Explanation: In cantilever beams, the maximum shear force occurs at the fixed end. In the free end, there 
is zero shear force. As we need to convert the udl in to load, we multiply the length of the cantilever beam 
with udl acting upon. For maximum shear force to obtain we ought to multiply load and distance and it 
surely occurs at the fixed end (w×l). 
 
31. Sagging, the bending moment occurs at the _____ of the beam. 
a) At supports 
b) Mid span 
c) Point of contraflexure 
d) Point of emergence 
Answer: b 
Explanation: The positive bending moment is considered when it causes convexity downward or concavity 
at top. This is sagging. In simply supported beams, it occurs at mid span because the bending moment at 
the supports obviously will be zero hence the positive bending moment occurs in the mid span 
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05 – Bending and Shear stress in beam Marks:-10 

Content of Chapter:- 
5.1 Concept and theory of pure bending, assumptions, flexural bending  
5.2 Meaning of terms use in equations, bending stresses and their nature 
5.3 Bending stress distribution diagram, moment of resistance  
5.4 Moment of resistance using flexural equation 
5.5 Shear stress equation, relation between maximum and avarage shear stress for rectangular section . 

 
1. A beam is said to be of uniform strength, if ____________ 

a) B.M. is same throughout the beam 
b) Shear stress is the same through the beam 
c) Deflection is the same throughout the beam 
d) Bending stress is the same at every section along its longitudinal axis 

Answer: d 
Explanation: Beam is said to be uniform strength if at every section along its longitudinal axis, the bending 
stress is same. 

2. Stress in a beam due to simple bending is ____________ 

a) Directly proportional 
b) Inversely proportional 
c) Curvilinearly related 
d) None of the mentioned 

Answer: a 
Explanation: The stress is directly proportional to the load and here the load is in terms of bending. So the 
stress is directly proportional to bending. 

3. Which stress comes when there is an eccentric load applied? 
a) Shear stress 
b) Bending stress 
c) Tensile stress 
d) Thermal stress 

Answer: b 
Explanation: When there is an eccentric load it means that the load is at some distance from the axis. This 
causes compression in one side and tension on the other. This causes bending stress 
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3. During a tensile test on a ductile material ____________ 

a) Nominal stress at fracture is higher than the ultimate stress 
b) True stress at fracture is higher than the ultimate stress 
c) True stress a fracture is the same as the ultimate stress 
d) None of the mentioned 

Answer: b 
Explanation: In a ductile material, the true stress at fracture will be higher the ultimate stress. 
 

4. When equal and opposite forces applied to a body, tend to elongate it, the stress so produced, is 
called ____________ 

a) Shear stress 
b) Compressive stress 
c) Tensile stress 
d) Transverse stress 

Answer: c 
Explanation: When subjected to two equal and opposite pulls as a result of which there is an increase in 
length. This produces tensile stress. 

5. Which of the following stresses are associated with the tightening of a nut on a bolt? 
P. Tensile stress due to the streching of bolt 
Q. Bending stress due to the bending of bolt 
R. Torsional shear stress due to frictional resistance between the nut and the bolt 
Select the correct answer using the codes given below. 
a) P and Q 
b) P and R 
c) Only p 
d) R and Q 

Answer: a 
Explanation: Bending stress comes when there is some kind of eccentric load. When nut is tightened, the 
bolt will pull itself and stretching will be there resulting in the tensile stress. Torsional stress will come when 
the nut is rotating 

6. The phenomenon of slow growth of strain under a steady tensile stress is called ____________ 
a) Yielding 
b) Creeping 
c) Breaking 
d) None of the mentioned 

Answer: b 
Explanation: Creeping is the phenomenon of slow growing strain under a stress for a period of time. 
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7. A rod 150cm long and of diameter 2cm is subjected to an axial pull of 20kN. What will be the 
stress? 
a) 60 N/mm2 
b) 65 N/mm2 
c) 63.6 N/mm2 
d) 71.2 N/mm2 

Answer: c 
Explanation: The stress = load / area 
Load = 20,000N 
Area = π/4 (20)2 = 100π mm2. 

8. The stress in a rod is 70 N/mm2 and the modulus of elasticity is 2 x 105 N/mm2. what will be the 
strain in the rod? 

a) 0.00052 
b) 0.00035 
c) 0.00030 
d) 0.00047 

Answer: b 
Explanation: As E = σ/e 
Here, E = 2 * 105 N/mm2 
And, σ = 70 N/mm2 
e = 70/2*105 = 0.00035. 

9. What will be the minimum diameter of a steel wire, which is used to raise a load of 4000N if the 
stress in the rod is not to exceed 95 MN/m2? 

a) 6mm 
b) 6.4mm 
c) 7mm 
d) 7.3mm 

Answer: d 
Explanation: As stress = load / area 
Area = load/stress 
Also, area is π/4 D2 so π/4 D2 = 4000 / 95 
And D = 7.32. 

10. A tensile test was conducted on mild steel bar. The load at elastic limit was 250kN and the 
diameter of the steel bar was 3cm. What will be the value of stress? 

a) 35368 x 104 N/m2 
b) 32463 x 104 N/m2 
c) 35625 x 104 N/m2 
d) 37562 x 104 N/m 

Answer: a 
Explanation: The stress = load / area 
Load = 150 x 1000N 
Area = π/4 (0.03)2 m2. 
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11.What is the expression of the bending equation? 
a) M/I = σ/y = E/R 
b) M/R = σ/y = E/I 
c) M/y = σ/R = E/I 
d) M/I = σ/R = E/y 
Answer: a 
Explanation: The bending equation is given by M/I = σ/y = E/R 
where 
M is the bending moment 
I is the moment of inertia 
y is the distance from neutral axis 
E is the modulus of elasticity 
R is the radius. 
 
12. On bending of a beam, which is the layer which is neither elongated nor shortened? 
a) Axis of load 
b) Neutral axis 
c) Center of gravity 
d) None of the mentioned 
Answer: b 
Explanation: When a beam is in bending the layer in the direction of bending will be In compression and 
the other will be in tension. One side of the neutral axis will be shortened and the other will be elongated. 
 
13. The bending stress is ____________ 
a) Directly proportional to the distance of layer from the neutral layer 
b) Inversely proportional to the distance of layer from the neutral layer 
c) Directly proportional to the neutral layer 
d) Does not depend on the distance of layer from the neutral layer 
Answer: a 
Explanation: From the bending equation M/I = σ/y = E/R 
Here stress is directly proportional to the distance of layer from the neutral layer. 
 
14. Consider a 250mmx15mmx10mm steel bar which is free to expand is heated from 15C to 40C. 
what will be developed? 
a) Compressive stress 
b) Tensile stress 
c) Shear stress 
d) No stress 
Answer: d 
Explanation: If we resist to expand then only stress will develop. Here the bar is free to expand so there 
will be no stress. 
 
15. The safe stress for a hollow steel column which carries an axial load of 2100 kN is 125 MN/m2. if 
the external diameter of the column is 30cm, what will be the internal diameter? 
a) 25 cm 
b) 26.19cm 
c) 30.14 cm 
d) 27.9 cm 
Answer: b 
Explanation: Area of the cross section of column = π/4 (0.302 – d2) m2 
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Area = load / stress. 
So, π/4 ( 0.302 – d2) m2 = 21 / 125 
d = 26.19cm 
 
16. A beam is said to be of uniform strength, if ____________ 
a) B.M. is same throughout the beam 
b) Shear stress is the same through the beam 
c) Deflection is the same throughout the beam 
d) Bending stress is the same at every section along its longitudinal axis 
Answer: d 
Explanation: Beam is said to be uniform strength if at every section along its longitudinal axis, the bending 
stress is same. 
 
17. Stress in a beam due to simple bending is ____________ 
a) Directly proportional 
b) Inversely proportional 
c) Curvilinearly related 
d) None of the mentioned 
Answer: a 
Explanation: The stress is directly proportional to the load and here the load is in terms of bending. So the 
stress is directly proportional to bending. 

18. Which stress comes when there is an eccentric load applied? 
a) Shear stress 
b) Bending stress 
c) Tensile stress 
d) Thermal stress 
Answer: b 
Explanation: When there is an eccentric load it means that the load is at some distance from the axis. This 
causes compression in one side and tension on the other. This causes bending stress. 
 
 19.During a tensile test on a ductile material ____________ 
a) Nominal stress at fracture is higher than the ultimate stress 
b) True stress at fracture is higher than the ultimate stress 
c) True stress a fracture is the same as the ultimate stress 
d) None of the mentioned 
Answer: b 
Explanation: In a ductile material, the true stress at fracture will be higher the ultimate stress. 
 
20. When equal and opposite forces applied to a body, tend to elongate it, the stress so produced, 
is called ____________ 
a) Shear stress 
b) Compressive stress 
c) Tensile stress 
d) Transverse stress 
Answer: c 
Explanation: When subjected to two equal and opposite pulls as a result of which there is an increase in 
length. This produces tensile stress. 
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21. Which of the following stresses are associated with the tightening of a nut on a bolt? 
P. Tensile stress due to the streching of bolt 
Q. Bending stress due to the bending of bolt 
R. Torsional shear stress due to frictional resistance between the nut and the bolt 
Select the correct answer using the codes given below. 
a) P and Q 
b) P and R 
c) Only p 
d) R and Q 
Answer: a 
Explanation: Bending stress comes when there is some kind of eccentric load. When nut is tightened, the 
bolt will pull itself and stretching will be there resulting in the tensile stress. Torsional stress will come when 
the nut is rotating. 
 
22.The phenomenon of slow growth of strain under a steady tensile stress is called ____________ 
a) Yielding 
b) Creeping 
c) Breaking 
d) None of the mentioned 
Answer: b 
Explanation: Creeping is the phenomenon of slow growing strain under a stress for a period of time. 
 
23. A rod 150cm long and of diameter 2cm is subjected to an axial pull of 20kN. What will be the 
stress? 
a) 60 N/mm2 
b) 65 N/mm2 
c) 63.6 N/mm2 
d) 71.2 N/mm2 
Answer: c 
Explanation: The stress = load / area 
Load = 20,000N 
Area = π/4 (20)2 = 100π mm2. 
 
24. The stress in a rod is 70 N/mm2 and the modulus of elasticity is 2 x 105 N/mm2. what will be the 
strain in the rod? 
a) 0.00052 
b) 0.00035 
c) 0.00030 
d) 0.00047 
Answer: b 
Explanation: As E = σ/e 
Here, E = 2 * 105 N/mm2 
And, σ = 70 N/mm2 
e = 70/2*105 = 0.00035. 
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25. What will be the minimum diameter of a steel wire, which is used to raise a load of 4000N if the 
stress in the rod is not to exceed 95 MN/m2? 
a) 6mm 
b) 6.4mm 
c) 7mm 
d) 7.3mm 
Answer: d 
Explanation: As stress = load / area 
Area = load/stress 
Also, area is π/4 D2 so π/4 D2 = 4000 / 95 
And D = 7.32. 
 
26. A tensile test was conducted on mild steel bar. The load at elastic limit was 250kN and the 
diameter of the steel bar was 3cm. What will be the value of stress? 
a) 35368 x 104 N/m2 
b) 32463 x 104 N/m2 
c) 35625 x 104 N/m2 
d) 37562 x 104 N/m2 
Answer: a 
Explanation: The stress = load / area 
Load = 150 x 1000N 
Area = π/4 (0.03)2 m2. 
 
27.In the given figure a stepped column carries loads. What will be the maximum normal stress in 
the column at B in the larger diameter column if the ratio of P/A here is unity? 
a) 1/1.5 
b) 1 
c) 2/1.5 
d) 2 
Answer: c 
Explanation: Normal stress at B = Total load acting at B / Area of a cross-section at B 
= (P + P) / 1.5 A = 2P/ 1.5A = 2/1.5. 
 
28. The stress which acts in a direction perpendicular to the area is called ____________ 
a) Shear stress 
b) Normal stress 
c) Thermal stress 
d) None of the mentioned 
Answer: b 
Explanation: Normal stress acts in a direction perpendicular to the area. Normal stress is of two types 
tensile and compressive stress. 
 
29. Which of these are types of normal stresses? 
a) Tensile and compressive stresses 
b) Tensile and thermal stresses 
c) Shear and bending 
d) Compressive and plane stresses 
Answer: a 
Explanation: The normal stress is divided into tensile stress and compressive stress. 
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30. In a body loaded under plane stress conditions, what is the number of independent stress 
components? 
a) 1 
b) 2 
c) 3 
d) 6 
Answer: c 
Explanation: In a body loaded under plane stress conditions, the number of independent stress 
components is 3 I.e. two normal components and one shear component. 
 
31. If a bar of large length when held vertically and subjected to a load at its lower end, its won-
weight produces additional stress. The maximum stress will be ____________ 
a) At the lower cross-section 
b) At the built-in upper cross-section 
c) At the central cross-section 
d) At every point of the bar 
Answer: b 
Explanation: The stress is the load per unit area. After the addition of weight in the bar due to its loading 
on the lower end the force will increase in the upper cross-section resulting in the maximum stress at the 
built-in upper cross-section. 
 
32. Which type of stress does in a reinforcement bar is taken by the concrete? 
a) Tensile stress 
b) Compressive stress 
c) Shear stress 
d) Bending stress 
Answer: b 
Explanation: Concrete has the property of taking a good amount of compressive stress. So, In the 
reinforcement bar, the compressive stress is taken by the concrete. 

33. A material has a Poisson’s ratio of 0.5. If uniform pressure of 300GPa is applied to that material, 
What will be the volumetric strain of it? 
a) 0.50 
b) 0.20 
c) 0.25 
d) Zero 
Answer: d 
Explanation: As volumetric strain = (1-2μ)σ/E 
Here the value of μ is 0.5 so 1 – 2 * 0.5 becomes zero. 
Therefore whatever be the stress the value of volumetric strain will be zero. 
 
34. A diagram which shows the variations of the axial load for all sections of the pan of a beam is 
called ____________ 
a) Bending moment diagram 
b) Shear force diagram 
c) Thrust diagram 
d) Stress diagram 
Answer: d 
Explanation: The stress diagram shows the variation of the axial load for all sections of the pan. The 
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bending moment diagram shows the variation of moment in a beam. The shear force diagram shows the 
variation in the shear force due to loading in the beam. 
 
35. The stress induced in a body, when subjected to two equal and opposite forces which are acting 
tangentially across the resisting section resulting the shearing of the body across its section is 
called ____________ 
a) Bending stress 
b) Compressive stress 
c) Shear strain 
d) Shear stress 
Answer: d 
Explanation: Shear stress makes the body to shear off across the section. It is tangential to the area over 
which it acts. The corresponding strain is the shear strain. 
 
37. What is the formula for shear stress? 
a) Shear resistance/shear area 
b) Force/unit area 
c) Bending strain/area 
d) Shear stress/length 
Answer: a 
Explanation: When force is applied, the twisting divides the body. The resistance is known as shear 
resistance and shear resistance per unit area is known as shear stress. 
 
38. Which of the following stresses are associated with the tightening of a nut on a bolt? 
P. Crushing and shear stress in threads 
Q. Bending stress due to the bending of bolt 
R. Torsional shear stress due to frictional resistance between the nut and the bolt 
Select the correct answer using the codes given below: 
a) P and Q 
b) P and R 
c) Only P 
d) Only R 
Answer: a 
Explanation: Bending stress comes when there is some kind of eccentric load. Torsional stress will come 
when the nut is rotating. Shear stress will come in tightening of a nut on bolt. 
 
39. The transverse shear stress acting in a beam of rectangular cross-section, subjected to a 
transverse shear load, is ____________ 
a) variable with maximum at the bottom of the beam 
b) Variable with maximum at the top of the beam 
c) Uniform 
d) Variable with maximum on the neutral axis 
Answer: d 
Explanation: Maximum value of shear stress at neutral axis is τ = 3/2 τmean 
So, transverse shear stress is variable with a maximum in the neutral axis. 
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40. A block 100mm x 100mm base and 10mm height. What will the direct shear stress in the element 
when a tangential force of 10kN is applied to the upper edge to a displacement 1mm relative to 
lower face? 
a) 1Pa 
b) 1MPa 
c) 10MPa 
d) 100Pa 
Answer: b 
Explanation: Shear stress = 10kN / 100mmx100mm = 1 N/mm2 = 1MPa 
 
41. In simply supported beams, the _____ stress distribution is not uniform. 
a) Bending 
b) Shearing 
c) Tensile 
d) Compressive 
Answer: a 
Explanation: In a simply supported beam, there is compressive stress above the neutral axis and tensile 
stress below it. It bends with concavity upwards. Hence the bending stress distribution is not uniform over 
the section. 
 
42. The maximum _________ stresses occur at top most fibre of a simply supported beam. 
a) Tensile 
b) Compressive 
c) Shear 
d) Bending 
Answer: b 
Explanation: As bending stress distribution is not uniform over the section in simply supported beams, the 
maximum compressive stress lies above the neutral axis. Obviously, top most fibre of beam. The maximum 
tensile stress occurs at bottom most fibre. 
 
43. The stress is directly proportional to _______ 
a) E 
b) u 
c) y 
d) R 
Answer: c 
Explanation: By two equations; we have e = y/R & e = f/E 
Equating both equations; we get e = f/E = y/R 
Hence stress (f) is directly proportional to the distance from neutral axis(y) 
 
44. At the extreme fibre, bending stress is______ 
a) Minimum 
b) Zero 
c) Constant 
d) Maximum 
Answer: d 
Explanation: Bending stress is defined as the resistance offered by internal stress to bending. In beams, 
stresses occurs above or below the neutral axis i.e at the extreme fibres. Hence bending stress is 
maximum at the extreme fibres. 
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45. The curvature of a beam is equal to _____ 
a) EI/M 
b) M/E 
c) M/EI 
d) E/MI 
Answer: c 
Explanation: From the bending equation, E/R = M/I = f/y. 
Where R is called ―radius of curvature ― 
1/R is called ―curvature of the beam ―. 
So, 1/R = M/EI. 
So curvature of the beam is directly proportional to bending moment. 
 
46. Skin stress is also called as ______ 
a) Shear stress 
b) Bending stress 
c) Lateral stress 
d) Temperature stress 
Answer: b 
Explanation: The bending moment leads to deform or deflect the beam and internal stress resists bending. 
The resistance offered by internal stress to bending is called bending stress or ―fibre stress‖ or ―skin stress‖ 
or ―longitudinal stress‖. 
 
47. _________ is the total Strain energy stored in a body. 
a) modulus of resilience 
b) impact energy 
c) resilience 
d) proof resilience 
Answer: c 
Explanation: When a load acts on a body, there is deformation of the body which causes movement of the 
applied load. Thus work is done is stored in the body as energy and the load is removed this stored energy 
which is by virtue of strain is called resilience. 
 
48. In cantilever beams, there is _______ stress above neutral axis. 
a) Compressive 
b) Tensile 
c) Temperature 
d) Shear 
Answer: b 
Explanation: In a cantilever beam maximum compressive stress occurs at bottom most fibre and 
maximum tensile stress occurs at the top most fibre and zero at neutral axis hence the tensile stresses lies 
above the neutral axis. 
 
49. The product of modulus of elasticity (E) and polar moment of inertia (J) is called torsional 
rigidity. 
a) True 
b) False 
Answer: b 
Explanation: The product of the modulus of rigidity (C) and polar moment of inertia (J) is called torsional 
rigidity and it produces a twist of one radian in a shaft of unit length 
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06 – Columns Marks:-06 

Content of Chapter:- 
6.1Eulers theory, assumptions and limitations in theory applications of Eulers equation to calculate buckling 
load 
6.2Rankins formula and its applications to calculate crippling load, working load, safe load, design load and 
factor of safety. 

 
1. Column is a tension member. 
a) True 
b) False 

Answer: b 
Explanation: Compression members are the structural elements that are pushed together or carrying a 
load; more technically they are subjected to axial compressive forces. Example: Column, strut etc. 

2. __________ is a vertical member subjected to direct compressive force. 
a) Strut 
b) Beam 
c) Column 
d) Post 

Answer: c 
Explanation: A vertical member subjected to direct compressive forces is called a column or pillar. The 
column transfers the load from the beams or slab to the footings and foundations. 

3. The inclined member carrying compressive loads is __________ 

a) Post 
b) Stanchion 
c) Strut 
d) Column 

Answer: c 
Explanation: The inclined member carrying compressive load in case of frames and trusses is called as a 
strut. A strut is a member of a structure in any position carrying an axial load. Strut may be horizontal, 
inclined or even vertical. 

4. The axis about which moment of area is taken is known as ____________ 

a) Axis of area 
b) Axis of moment 
c) Axis of reference 
d) Axis of rotatio 

Answer: c 
Explanation: The axis of reference is the axis about which moment of area is taken. Most of the times it is 
either the standard x or y axis or the centeroidal axis. 
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5. Point, where the total volume of the body is assumed to be concentrated is ____________ 

a) Center of area 
b) Centroid of volume 
c) Centroid of mass 
d) All of the mentioned 

Answer: b 
Explanation: The centroid of the volume is the point where total volume is assumed to be concentrated. It 
is the geometric centre of a body. If the density is uniform throughout the body, then the center of mass and 
center of gravity correspond to the centroid of volume. The definition of the centroid of volume is written in 
terms of ratios of integrals over the volume of the body. 

6. What is MOI? 
a) ml2 
b) mal 
c) ar2 
d) None of the mentioned 

Answer: c 
Explanation: The formula of the moment of inertia is, MOI = ar2 where 
M = mass, a = area, l = length, r = distance. 

7. What is the formula of radius of gyration? 

a) k2 = I/A 
b) k2 = I2/A 
c) k2 = I2/A2 
d) k2 = (I/A)1/2 

Answer: a 
Explanation: The radius of gyration of a body about an axis is a distance such that its square multiplied by 
the area gives moment of inertia of the area about the given axis. The formula of radius of gyration is given 
as k2 = I/A 

8. What is the formula of theorem of perpendicular axis? 
a) Izz = Ixx – Iyy 
b) Izz = Ixx + Ah2 
c) Izz – Ixx = Iyy 
d) None of the mentioned 

Answer: c 
Explanation: Theorem of perpendicular axis stares that if IXX and IYY be the moment of inertia of a plane 
section about two mutually perpendicular axis X-X and Y-Y in the plane of the section then the moment of 
inertia of the section IZZ about the axis Z-Z, perpendicular to the plane and passing through the 
intersection of X-X and Y-Y is given by the formula 
Izz – Ixx = Iyy 
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9. A system in which water is supplied only for fixed few hours, such system is called ____ 

a) Closed 
b) Intermittent 
c) Combined 
d) Lift 

Answer: b 
Explanation: In the intermittent system, the water is supplied only for a few hours the system is adopted 
when adequate water from the source is not available. The system is widely adopted by much local water 
authority it is functioned through phases. 

10. In ___________ system, air relief valves are not required. 
a) Gravity 
b) Intermittent 
c) Continuous 
d) Grid 

Answer: c 
Explanation: In the continuous system, the supply of water is 24 hours a day. This is the most ideal system 
and is adopted when plenty of water is available. As the water doesn’t get contaminated and circulating at 
uniform pressure, air relief valves are not required essentially. 

11. Which of the following is one of the layouts of distribution systems? 

a) Dual system 
b) Gravity system 
c) Grid Iron system 
d) Pressure system 

Answer: c 
Explanation: In grid iron systems, there are no dead ends hence stagnation of water and its consequences 
are eliminated. The water is kept in good circulation due to the absence of dead ends. The system is 
suitable for well planned towns. 

12. Which of the following system is also known as an interlaced system? 
a) Tree system 
b) Grid iron system 
c) Circle system 
d) Radial system 

Answer: b 
Explanation: Grid iron system is an improvement over the tree system. In the system, the mains, sub lines 
and branches are interconnected with each other. This system is also known as interlaced or reticulation 
system. 

13. Which of the following is also known as a ring system? 

a) Circle 
b) Reticulation 
c) Radial 
d) Interlaced 

Answer: a 
Explanation: In a circle system, the entire locality is divided into either rectangular (or) circular blocks. The 
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water mains are laid along the peripheral roads with sub mains branching out from mains. This system is 
also known as ring system. 

14.Long axially loaded columns tends to deflect about ___________ 
a) Moment of inertia 
b) Effective length 
c) Core 
d) Safe loading 
Answer: a 
Explanation: A long axially loaded column tends to deflect about the axis of least moment of inertia the 
least radius of gyration and it should be used for determining the slenderness ratio. 

15. What is the effective length of a column at both ends fixed? 
a) l/3 
b) l 
c) l/2 
d) 2×l 
Answer: c 
Explanation: The effective length of a column at both ends fixed is L =l/2. 
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