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ANSWER KEY 

Q. No Question 

1. Find a two term Galerkin solution to the differential equation  
𝑑2𝑦

𝑑𝑥2
 -x3-5=0 for 0 < x < 1 

With boundary conditions y(0) = 0 and y(1) =0 
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2. The spring system shown in figure 1 is loaded with a loads 10N and 20 N at points 1 and 2. If 
both loads are acting towards right, calculate the deformations of points 1 and 2 using the 
principle of stationary total potential.  
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Figure 1 
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3. A tapered bar is of circular cross section and 100 mm length. The diameter at one end is 60 
mm and it is fixed. The other end has a diameter of 10 mm and it carries an axial tensile load 
of 25 kN. The Young’s modulus of the material is 200 GPa.  
Discretise the bar in to two elements and find the free end deflection.  
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4. A composite wall is made up of tow materials as shown in Figure 2.  The thermal 
conductivities of material 1 and 2 are 20 and 30 W/mOC respectively. Hot air at 1,000 OC  is 
present to the left of wall 1 and the film coefficient at the interface is 25 W/m2. 0C. The right 
side wall is maintained at 50 OC 
 

Figure 2 
 
Find the wall temperature at the intersection of the two materials and at the inner wall. 
What is the heat flux across the composite wall.  
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5. A cantilever beam of span 2 m is loaded with a concentrated load of 20 kN at the free end. 

The cross section of the beam is square of side 50 mm. The Young’s modulus of the material 

is 200 GPa. Discretize the beam in to two elements and find the global stiffness equation. Also 

give the boundary conditions for the problem.  
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