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Answer any FIVE questions
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- - -

1.a)
Compare the advantages and limitations of FEM over FDM 

   b)
Give a step by step description of solving a problem using FEM 

2.
Find displacement of the mid point of the rod as shown. E=1,A=1,Body force per unit volume g=1,Length = 2
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3.
For the beam and load shown in fig determine slope at 2 and 3 and at the mid 
point of   the distributed load .E=200GPa,I=5 x106mm4
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4.a)
Discuss the convergence requirements in the selection of displacement model for finite element analysis.
   b)
What are the nodal degrees of freedom for beam and bar give examples?
5.a) 
List some disadvantages of  using 3-D isoparametric elements.

   b) 
Derive the strain displacement matrix for a tetrahedron element.























(Contd.2)

Code No.:  NR-422105


-2-



Set No:1

6.
A composite slab consists of 3 materials of different conductivities i.e    20W/m K, 30 W/m K , 50 W/m K of thickness 0.3 m, 0.15 m and 0.15 m respectively. The outer surface is 200C and the inner surface is exposed to the convective heat transfer coefficient of 25W/m2 K, 8000C. Determine the temperature distribution with in the wall.

7.
Determine the natural frequencies and corresponding mode shapes for the fig. shown below.  ( = 7850 kg/m3, E = 2 x 10​11​​​​​​​​​​​​​​​​​​ N/m2.
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8.a) 
Explain element mesh generation on computers, semi automatic and automatic mesh generation ?

   b) 
List finite element analysis software packages and explain their capabilities.

!!!!!!

Code No.:  NR-422105

IV B.Tech II Semester Regular Examinations, April/May 2004

FINITE ELEMENT METHODS

(Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What is Lagrangian? Define the principle involved in arriving it.                 

   b)
Explain about the Conforming and non conforming elements

2.
The structure in the figure is subjected to increase in temperature 800C.Determine displacements, stresses and support reactions P1=60KN, P2=75KN, A1=2400mm2,A2=1200mm2, A3=600mm2,E1=83GPa, E2=70GPa E3=200GPa,           (1=18.9 x 10-6/0C, (2=23 x 10-6/0C,(3=11.7 x 10-6/0C.
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3.
Determine deflection and support reactions for beam shown in figure. Take E=200GPa,I1=0.05m4  ,I2=0.05m4 ,L1=2m, L2=1m
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 4.a)
What are the strain displacement relations for a plate bending 

    b)
Explain the meaning of compatible model and complete displacement model.
5.a) 
Define and derive the Hermite shape functions for a two noded beam element.
   b) 
Discuss the significance and applications of  isoparametric triangular elements.
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6.
A composite wall consists of three materials. The outer temperature is T=20oC. Convection heat transfer takes place on the inner surface of the wall with T( =800oC and h = 25W/m2 oC  .Determine the temperature distribution in the wall. K1=20W/moC , K2=30W/moC ,K3=50W/moC   ,L1=0.3m ,L2=0.15m ,L3=0.15m .

7.
Find the natural frequencies and mode shapes for the longitudinal vibrations for 

        the stepped bar. A1 = 2A , A2 =A, L1 =L/2 , L2 = L/2.
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8. a) 
Explain the semi automatic mesh generation technique.

    b) 
List any three finite element analysis software and explain their capabilities.
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1.a)
Explain how a displacement model can be selected in FE idealization of a given structure.
b)
What are direct and variation methods in formulating a structural problem for discrete and continuous cases? Explain.
2.
Using finite element method calculate displacements and stresses of the bar shown in the figure E=200GPa,A1=50mm2,A2=30mm2,L1=L2=100mm
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3.
A three span beam is shown in figure determine the deflection curve of the beam and evaluate reactions at the support








4.
Express stresses in terms of strains and strains in terms of stresses for                        (a) 
Plane stress field and 
(b) 
Plane strain field.   

5.a) 
Derive the shape function for a Hexahedral element. 

   b) 
Explain various convergence requirements related to isoperimetric elements.
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6.
A metallic fin with thermal conductivity K=360W/moC, 0.1 cm thick and 10 cm long extends from a plane wall whose temperature is 235oC. Determine the temperature distribution and the amount of heat transferred from the fin to the air at 20oC with h = 9W/m2 oC. Take the width of fin to be 1 m. 

7.a)  
Explain briefly about Eigen value problem .
   b)  
Determine the natural frequencies and mode shapes for the rod shown in fig.

      using the characteristic polynomial technique. Assume E = 200 GPa  and mass 

      density7850.kg/m3.  L1=L2=0.3m,A1=400mm2,A2=250mm2
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8.a)
Explain the static condensation procedure for eliminating the degrees of freedom 

corresponding to internal nodes.

b) Explain about sub structuring.
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1.a)
While selecting the order of interpolation polynomial. What considerations have 

            to be taken into account.

   b)
What is a complete and conforming displacement model? Explain.
2.
Consider the bar as shown in figure an axial load P=200KN is applied as shown in fig. Determine the nodal displacements, stress in each material and reaction forces L1=300mm,L2=400mm,A1=2400mm2,A2=600mm2,E1=70x109N/m2 E2=200x109N/m2.
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3.
Compute the support reaction at the other end of continuous beam shown in fig. use the concept of boundary element EI=400 units.
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4.
In a plane stress  problem (x=50MPa, (y=-25MPa,(xy=40MPa,E=200GPa,  

       (=0.33.

     (a)
Determine strain component (z
     (b)
If the problem is a case of plane strain case determine stress component (z.
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5.a)
Explain concept of isoparametric elements. 

   b)
Construct shape functions for isoparametric simple four noded rectangular element using  Lagranges equation. Sketch various patterns. 

6.
A metallic fin with thermal conductivity 360 W/m K, 0.1 cm thick and 10 cm long extends from a plane wall whose temperature is 235o C. Determine the temperature distribution and amount of heat transfer from the fin to the air at 20oC  with heat transfer coefficient of 9W/m2K .Take width of fin as 1 m. 

7.
Determine the Eigen values and Eigen vectors for the stepped bar shown in fig. E=30x106 N/m2 ,specific weight  = 0.283 Kg/m3 A1= 1 m2 A2= 0.5 m2 L1=10 m. L2 =5 m.
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8.a) 
Write a short notes on capabilities and limitations of application software.

   b) 
Discuss the advantage of the formulation for fast stiffness computation.
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