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PART – A (6 X 2 =12 Marks) 
 

1.                a)  Write the stress -strain relations for the plane stress problem   [2M] 

a) What do you mean by shape functions in FEM? And list the characteristics of  

shape functions.          [2M] 

b) Determine the equivalent nodal loads for a beam element subjected to a udl  

throughout its length.         [2M]  

c) State the convergence requirements.       [2M] 

d) Describe various boundary conditions in heat transfer problems.    [2M] 

e) What do you mean by consistent and lumped mass matrices?   [2M] 
 

PART – B (4 X 12=48 Marks) 

 
 

2.        a)  If a displacement field is described by 𝑢 = (−𝑥2 + 2𝑦2 + 6𝑥𝑦)10−4 and  

𝑣 = (𝑦2 + 3𝑥 + 6𝑦)10−4, determine 𝜀𝑥, 𝜀𝑦, 𝑎𝑛𝑑 𝛾𝑥𝑦 at the point x=1, y=0. [4M] 

b) Consider the differential equation along with the initial condition    

𝑑𝑢

𝑑𝑥
+ 3𝑢 = 𝑥, 0 ≤ 𝑥 ≤ 1, 𝑢(0) = 1. Solve this using Galerkin’s method assuming an  

initial approximation 𝑢 =  𝑎 +  𝑏𝑥 + 𝑐𝑥2      [8M] 

3. An axial load P =300 kN is applied at 20°C to the rod as shown in Figure.P.4. The temperature  

   is then raised to 60°C.   

a) Assemble the K and Fmatrices. 

b) Determine the nodal displacements and element stresses.     [12M] 

 

Figure.P.4 

 

 

 

 



 

 

 

 

4. For the beam and loading shown in Figure. P.5, determine (A) the slopes at 2 and 3 and (B) the 

vertical deflection at the midpoint of the distributed load.    [12M] 

 

 
Figure. P.5 

 

5. For the configuration shown in Figure.P.6, determine the deflection at the point of loadapplication 

using a one-element model.  Assume plane stresscondition and take thickness of the pate as 10 mm 

E=70GPa, 𝜈=0.3           [12M] 

 

Figure.P.6 

6. Consider a brick wall (Figure P.6) of thickness L =30 cm, K = 0.7   W/m°C. The inner surface is at 

40°C, and the outer surface is exposed to cold air at -10 °C. The heat-transfer coefficient associated 

with the outside surface is h = 50 W/m2°C. Determine the steady state temperature distribution within 

the wall and also the heat flux through the wall.Use a two-element model. 

[12M] 

 

Figure P.6 

7. Determine the first two natural frequencies for the fixed-fixed beam made of steel having the 

following properties:          [12M] 

Material properties: 

Modulus of elasticity =209 GPa, Poisson’s ratio = 0.3,  

mass density=7800 kg/m
3
. 

Geometric Properties: 

Length 0.75m , cross-sectional area =625mm
2
, moment of inertia=34700 mm

4
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