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M.E./M.Tech. Degree Examinations, January 2017 

First Semester  
COMPUTER AIDED DESIGN 

CD16101 – ADVANCED MECHANICS OF MATERIALS  
(Regulation 2016) 

(Use of approved Data Book is permitted) 
 

Time: Three hours                                                                        Maximum : 100 marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
1. Define Stress concentration. 
2. Write down the Airy’s stress function in polar coordinates. 
3. What is the use of the shear center in actual structures? 
4. Define Unsymmetrical bending. 
5. State the assumptions involved in determination of distribution of stress in curved 

flexural member.  
6. What is meant by pure bending? 
7. Write the displacements as per the Saint Venant’s  theory of torsion for non circular 

sections. 
8. A hollow hexagonal tube has a corner radius of 25 mm and a wall thickness of 1 mm. 

Calculate the maximum shear stress when a torque of 200 Nm is applied. 
9. Why do you analyse the stresses in rotating members? 
10. Give examples for point and line contact stresses. 

 
PART B - (5 X16 = 80 Marks) 

11. (a) Derive general equations of elasticity in curvilinear coordinates. (16) 
(OR) 

 (b) Derive and explain all the constitutive equations. Explain the generalized 
Hook’s law. Discuss how these relations can be used to deduce expressions 
for plane stress conditions. 
 

(16) 
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12. (a) Find the shear center of the section shown in Figure 1. 

 
Figure 1. 

(16) 

(OR) 
 (b) Discuss on deflections and stresses in beams subjected to unsymmetrical 

loading. 
(16) 

13. (a) A curved beam circular in cross section having radius of 20 mm is subjected 
to pure bending of 400 Nm. The mean radius of curvature is 50 mm. Find 
maximum bending compressive stress and maximum bending tensile stress. 
Also plot the variation of the bending stress across the section. 

(16) 

(OR) 
 (b) Derive the expression for resultant moments, Kirchoff’s shear force and 

deflection in a flat plate. 
(16) 

14. (a) (i) Explain Prandtl’s method (8) 
  (ii) Explain Elastic membrane analogy. (8) 

(OR) 
 (b) Derive the expression for torsional stress in hollow thin walled tubes. (16) 
15. (a) Derive expressions for stresses and strains in rotating discs. State and 

discuss all the assumptions made. 
(16) 

(OR) 
 (b) Explain any one methods of computing contact stress – deflection of body in 

point contact. 
(16) 

 


