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Section ‒ I 
 

1. Body forces are the forces 

(a) That are applied to the body by physical contact 

(b) That are applied on the surface of the body that redistributes itself over the entire body 

(c) That acts over the entire volume by the external forces, not in direct contact with the body 

(d) None of the above 

 
2. The theory of elasticity is based on 

(a) The concept of continuum  

(b) Discrete formulations 

(c) Both (a) & (b) 

(d) None of the above 

 
3. Principal stresses represent 

(a) The maximum value of stresses 

(b) The minimum value of stresses 

(c) Both (a) & (b) 

(d) None of the above 

 
4. In the Mohr’s circle for strain, the axis for the plots is 

(a) σ vs τ 

(b) γ vs ε  

(c) 1/2γ vs ε 

(d) None of the above 

 
5. The hydrostatic state of stress is responsible for a change in 

(a) The aspect ratio 

(b) The shape 

(c) The volume 

(d) All the above 

 

6. Deviatoric stress is responsible for a change in 

(a) The aspect ratio 

(b) The volume 

(c) All the above 

(d) None of the above 

 



7. In the real field, the roots of the cubic equation are 

(a) All real 

(b) All imaginary 

(c) Could be real as well as imaginary 

(d) None of the above 

 

8. The first invariant of the deviatoric component of stress is  

(a) A positive number 

(b) Zero  

(c) A negative number 

(d) Could be zero or a non-zero number 

 

9. If 𝐼2
ℎ and 𝐼2

𝑑 are the first invariants of homogeneous as well as deviatoric stresses, respectively, which of the 

relations is true 

(a) 𝐼2
ℎ + 𝐼2

𝑑 = 𝐼2
ℎ𝑑 

(b) 𝐼2
ℎ − 𝐼2

𝑑 = 𝐼2
ℎ𝑑 

(c) 𝐼2
ℎ + 𝐼2

𝑑 = 𝐼2 

(d) 𝐼2
ℎ + 𝐼2

𝑑 = 𝐼2
𝑝

 

 

10. If 𝐼1 and 𝐼2 are the stress invariants, then the octahedral stresses are represented by the following relation 

(a) 𝜏𝑜𝑐𝑡 = √
4

9
𝐼1
2 +

2

3
𝐼2 

(b) 𝜏𝑜𝑐𝑡 = √
16

9
𝐼1
2 +

2
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𝐼2 

(c) 𝜏𝑜𝑐𝑡 = √
4

9
𝐼1
2 −

2

3
𝐼2 

(d) 𝜏𝑜𝑐𝑡 = √
2

9
𝐼1
2 −

2

3
𝐼2 

 

11. The strain compatibility equations are used to 

(a) Satisfy the condition of the real field 

(b) Satisfy the condition of strain transformation 

(c) Both (a) & (b) 

(d) None of the above 

 

12. The strain compatibility equation comes into the picture since 

(a) There are six equations and three unknowns 

(b) There are six equations and six unknowns 

(c) Both (a) & (b) 

(d) None of the above 

 

13. The expression for the normal stresses using generalized Hooke’s law in terms of Lame’s constants λ and ν is 

(a) 𝜎𝑖 = 𝜆𝑒 − 2𝜇𝜖𝑖 
(b) 𝜎𝑖 = 𝜆𝑒 + 2𝜇𝜖𝑖 

(c) 𝜎𝑖 = 𝜆𝑒 ± 2𝜇𝜖𝑖 
(d) None of the above 

 

14. According to Saint Venant’s principle, if a point load is applied on the surface of the body, then 

(a) This force will have the same intensity throughout the body 

(b) This force will have the same intensity over the entire surface of the body 

(c) This force will have an intensity varying uniformly along with the depth inside the body 

(d) This force will have maximum intensity near the region of the applied load and becomes uniform after a 

small distance from the point of application of the load 



 
15. The modulus of resilience is the energy absorbed by the body 

(a) Within the elastic region 

(b) Within and beyond the elastic region 

(c) Beyond the plastic region 

(d) None of the above 

 

 

 

 

 

 

Section II 
 

Q.1 Derive an expression for shear and normal octahedral stresses. [5] 
   

Q.2 For a given state of stress, determine the principal stresses 
 

𝜏𝑖𝑗 = [
0 1 1
1 0 1
1 1 0

] 

[5] 

   
Q.3 What is Saint-Venant’s equation of compatibility? [5] 

   
Q.4 Write down the solution of the third-order polynomial in Airy's function. [5] 

   

Q.5 For the cantilever of total length L shown in Fig. 1, determine the deflection at end A. Neglect shear 
energy. 
 
 

[5] 

 Fig. 1 
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