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1. What are the types of boundary conditions ?

2. What are the characteristics of shape function ?

3. What are 'h' and 'p' versions of Finite Element method ?

4. What is the necessity for Isoparametric element analysis ?

5. What is meant by plane stress analysis ?

6. Write down expression of stiffness matrix for a truss element axial vibration of one dimensional rod?
7. What are the governing differential equation for one dimensional heat equation ? 

8. What are the ways in which fluids are classified ?

9. What are the different modes of heat transfer ?

10. Define thermal conductivity and convection heat transfer co-efficient

PART – B (16 x 5 = 80 marks)

1 a )  The differential equation of a physical phenomenon is given by d2y / dx2  + y = 4x  ,  0 <= x  >= 1  The boundary conditions are y(0) = 0 and  y(1) = 1  Obtain  one term approximate solution by using Galerkin’s method of  Weighted  residuals.    E = Young’s modulus    ,  A = Cross sectional area [image: image1.jpg]»P
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     b) A bar o uniform cross section is clamped at one end and left free at the other end and it is subjected to a uniform axial load P . Calculate displacement and stress in a bar by using two terms polynomial and three terms polynomial and compare with exact solution.[image: image2.jpg]Load, P
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2. a) Derive one dimensional bare element Finite element analysis and Assemble the stiffness equation or global equation for bar equally divided into four element. 
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      b) Solve the problem explained by dividing the bar into 4 equal parts.
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3  a) Explain Constant strain Triangle ?  Derive the shape function for the constant strain triangle ?
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b) A thin plate is subjected to surface traction .Calculate the Nodal displacement for element 1 and element 2 and Global stiffness matrix.[image: image6.jpg]500 mm ——————+
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4. a) Determine the natural frequency of vibration for a beam fixed at both ends. The beam has mass density (, modulus of elasticity E , cross section A , moment of inertia I , and length 2 L , For simplicity of the long hand calculation , beam is discretized  into two element of Length L.. [image: image7.jpg]



         b)  For axial motion of a rod and for the transverse motion of the beam how the Striffness matrix equation of beams  or rods based on Lagrange’s method  of equation for motion used taken T as kinetic energy and ( as potential energy in the generalized coordinates. Find the formulation of finite element equation.
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 5. a) Write about Fluid Flow Mechanism  and  Derive the Shape function for Two dimensional  Element  for an Fluid  Flow ?

     b) 1 For a smooth pipe of variable cross –section determine the potential at the junctions. The potential at the let end is p1=10m and that at right end is p4 = 1m. If the velocity of fluid at the left end is 1.5 s/m. Find the velocities at the junctions and right end. Also determine the volumetric flow rates.
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1. What is the different between Static and Dynamic Analysis ?

2. What is meant by Finite Element Analysis?

3. What is Rayleigh-Ritz method?

4. Differentiate Global axis and local axis

5. Define super parametric element ?

6. What are the conditions for a problem to be axisymmetric.

7. Write down the stress-strain relationship matrix for plane stress condition.

8. Write equation for steady state heat transfer and explain

9. What are the ways in which fluids are classified ? 

10. Drive the shape function for two dimensional heat transfer element.

1.  a) A  Simply supported  beam subjected uniformly  distributed load over entire span  and it is subjected to a point load on the center of  the span. Calculate the bending movement and deflection at mid span by using  Rayleigh-Ritz method and compare with exact solution.          
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    b) Define finite element Analysis and explain all the analytical methods and explain Element, Discritization, node and nodal points and shape function.

2 . a) A thin steel plate of uniform thickness 25mm is subjected to a point load of 420 N at mid depth .The plate is also subjected to self-weight. If Young’s modulus E= 2 x10-4mm / N3.  Calculate the displacement at each nodal point, Stress in each element
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    b) A two nodded truss element the given nodal displacement are U1-5mm  and U2 = 8mm . Calculate displacement at x = l/4 , l//3 , and  l/2.
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3. 1) Determine the stiffness matrix for the constant strain triangular element The co ordinates are given in units of millimeters Assuming plane stress conditions  and take E = 210GPa, v=0.25 , t= 10mm
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 b)  Establish the strain displacement matrix for the linear quadrilateral element  at  gauzz point  rr = 0.57735 and s = -0.57735.
                                           
[image: image14.png]



4. a) Find the natural frequency of longitudinal vibration of the unconstrained stepped bare 
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     b) For an un dumped  2 degree of freedom system find the respond of the system when first mass alone is given an initial displacement of unity and released from rest


. 5. a) Drive Stiffness Matrix and Lo ad Vector for Heat Transfer in Two-dimensional Element (Triangular element 
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  b)Compute the element matrix and vectors for the element shown is figure when the edges 2-3 and 301 experience convection heat loss
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