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B.E. (Aeronautical Engineering) Eighth Semester (C.B.S.) 
Elective - II : Finite Element Method 

P. Pages : 2 NIR/KW/18/3731 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Use of non programmable calculator is permitted. 

 

    

1.  A cantilever of length L and depth 2h is in a state of plane stress. The cantilever is of unit 

thickness, is rigidity supported at the end x = L and is loaded as shown in figure 1, shows 

that the stress function. 

( )2 2 3 2 3 5Ax Bx y Cy D 5x y y = + + + −  is valid for the beam and evaluate the constant 

A,B,C and D. 

Figure 1 : - 
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13 

2. a) Explain Saint Venant's principle with suitable sketch.  6 

 b) Explain Airy's stress function and Biharmonic equation. 7 

3.  State and explain principle of minimum potential energy. 

OR 

13 

4.  Discuss in detail the application of finite element method. 13 

5.  Consider the thin steel plate in figure 2. The plate has a uniform thickness t = 1m. Young's 

modulus 6 2E 30x10 N / m=  and density 37850 kg / m . =   In addition to its self weight 

the plate is subjected to a point load P = 100 kN at its midpoint. 
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a) Solve for global displacement U. 

b) Evaluate stress in each element. 

c) Determine the location force at the support. 

OR 

6.  Obtain the stiffness matrix of a bar element by generalized method. 14 

7.  For the isoperametric Quadrilateral elements shown in figure, determine local Co-

ordinates of the point Q, which has cartesian Co-ordinates (7, 4). 
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OR 

13 

8. a) Derive the expression for natural co-ordinates for a two noded element in terms of L1 and 

L2 when range is 0 to 1. 

7 

 b) Explain the concept of mapping in isoperametric element. Write the shape function for a 

rectangular element. 

6 

9. a) A beam of circular cross section having diameter of 50mm is firmly supported at each end 

and carries two concentrated torques at B and C as shown in figure. Determine the 

maximum angle of twist. 
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OR 

14 

10.  Find the natural frequency for a cantilever bar of length ( )  vibrating freely in the axial 

direction by using one and two elements with density ( ) , Area ( )A  and modulus of 

elasticity ( )E . 

14 

11.  Explain the various stages involved in solving a problem, using a commercial finite 

element package, with example. 

OR 

13 

12.  Mention few finite element packages. Explain briefly their applications in various fields of 

engineering. 

 

13 
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