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Q1) a) An axial load P = 300 kN is applied on a stepped steel bar as shown
Figure 1. A

1
 = 250 mm2; A

2
 = 400 mm2; E = 200 GPa. [12]

Formulate:

i) Element stiffness matrix [k
1
], [k

2
], [k

3
].

ii) Global stiffness matrix [K].

Determine using elimination approach:

i) Nodal displacement vectors [u
1
], [u

2
], [u

3
], [u

3
],

ii) Element Stresses [
1
], [

2
]

b) State and explain the principle of minimum potential energy. [6]

OR

Q2) a) For the two-bar truss shown in Figure 2 below. All the elements have
E = 200 GPa and A = 600 mm2. [12]
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ii) Global stiffness matrix [K].ii) Global stiffness matrix [K].

Determine using elimination approach:Determine using elimination approach:

i) Nodal displacement vectors [i) Nodal displacement vectors [

ii) Element Stresses [ii) Element Stresses [
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a) An axial load P = 300 kN is applied on a stepped steel bar as showna) An axial load P = 300 kN is applied on a stepped steel bar as shown
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a) An axial load P = 300 kN is applied on a stepped steel bar as showna) An axial load P = 300 kN is applied on a stepped steel bar as shown
Figure 1. AFigure 1. A

Formulate:Formulate:

b) State and explain the principle of minimum potential energy.b) State and explain the principle of minimum potential energy.

a) For the two-bar truss shown in Figure 2 below. All the elements havea) For the two-bar truss shown in Figure 2 below. All the elements have
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a) For the two-bar truss shown in Figure 2 below. All the elements havea) For the two-bar truss shown in Figure 2 below. All the elements have
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Formulate:

i) Element stiffness matrix [k
1
], [k

2
]

ii) Global stiffness matrix [K]

Determine using elimination approach:

i) Nodal displacement vectors at node 2 [u
3
].

ii) Element Stresses in element 1 [
1
].

b) Formulate an expression of temperature effects of bar element. [6]

Q3) a) Explain what is meant by Plane Stress and Plane Strain condition and
how it is used for conversion of 3D problem into 2D problem. [9]

b) What is CST element? Explain in details natural coordinate and shape
function for CST element. [8]

OR

Q4) a) In Post-processing of Computer Aided Engineering (CAE). [10]

i) How to validate and check accuracy of the result in Computer Aided
Engineering.

ii) How to view and interpret results.

b) Write down the special tricks for Post Processing. [7]

Q5) a) What is Non-linear analysis? Write down the comparison of linear and
non-linear finite element analysis. [9]

b) Explain Geometric Nonlinearity and Material Nonlinearity related to non-
linear problems. [8]

OR

b) Formulate an expression of temperature effects of bar element.b) Formulate an expression of temperature effects of bar element.

a) Explain what is meant by Plane Stress and Plane Strain condition anda) Explain what is meant by Plane Stress and Plane Strain condition and
how it is used for conversion of 3D problem into 2D problem.how it is used for conversion of 3D problem into 2D problem.

b) What is CST element? Explain in details natural coordinate and shapeb) What is CST element? Explain in details natural coordinate and shape
function for CST element.function for CST element.

b) Formulate an expression of temperature effects of bar element.b) Formulate an expression of temperature effects of bar element.

a) Explain what is meant by Plane Stress and Plane Strain condition anda) Explain what is meant by Plane Stress and Plane Strain condition and
how it is used for conversion of 3D problem into 2D problem.how it is used for conversion of 3D problem into 2D problem.

b) What is CST element? Explain in details natural coordinate and shapeb) What is CST element? Explain in details natural coordinate and shape

OROR

 a) In Post-processing of Computer Aided Engineering (CAE). a) In Post-processing of Computer Aided Engineering (CAE).

i) How to validate and check accuracy of the result in Computer Aidedi) How to validate and check accuracy of the result in Computer Aided

i) Nodal displacement vectors at node 2 [i) Nodal displacement vectors at node 2 [

ii) Element Stresses in element 1 [ii) Element Stresses in element 1 [

11
], [], [

ii) Global stiffness matrix [K]ii) Global stiffness matrix [K]

Determine using elimination approach:Determine using elimination approach:

i) Nodal displacement vectors at node 2 [i) Nodal displacement vectors at node 2 [

ii) Element Stresses in element 1 [ii) Element Stresses in element 1 [

b) Write down the special tricks for Post Processing.b) Write down the special tricks for Post Processing.

a) What is Non-linear analysis? Write down the comparison of linear anda) What is Non-linear analysis? Write down the comparison of linear and

b) Explain Geometric Nonlinearity and Material Nonlinearity related to non-b) Explain Geometric Nonlinearity and Material Nonlinearity related to non-

[10][10]

i) How to validate and check accuracy of the result in Computer Aidedi) How to validate and check accuracy of the result in Computer Aided

a) What is Non-linear analysis? Write down the comparison of linear anda) What is Non-linear analysis? Write down the comparison of linear and
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Q6) a) What is Dynamic analysis? Write down the comparison of static and
dynamic finite element analysis. [9]

b) Explain the following terms in dynamic analysis [8]
i) Time domain

ii) Frequency domain

iii) Simple harmonic motion

iv) Free vibrations

Q7) a) Illustrate the applications of Computer Aided Engineering (CAE) in Noise,
Vibration and Harness with examples. [10]

b) Elaborate the CAE based applications in casting and sheet metal
simulations. [8]

OR

Q8) a) Elaborate the durability analysis used in finite element method. Explain in
detail FEA based fatigue analysis using: [10]

i) Stress - life approach

ii) Strain - life approach

b) Illustrate the applications of Computer Aided Engineering in Computational
Fluid Dynamics in different sectors. [8]

a) Elaborate the durability analysis used in finite element method. Explain ina) Elaborate the durability analysis used in finite element method. Explain in
detail FEA based fatigue analysis using:detail FEA based fatigue analysis using:

ii) Strain - life approach

b) Illustrate the applications of Computer Aided Engineering in Computationalb) Illustrate the applications of Computer Aided Engineering in Computational
Fluid Dynamics in different sectors.Fluid Dynamics in different sectors.

a) Elaborate the durability analysis used in finite element method. Explain ina) Elaborate the durability analysis used in finite element method. Explain in

b) Illustrate the applications of Computer Aided Engineering in Computationalb) Illustrate the applications of Computer Aided Engineering in Computational
Fluid Dynamics in different sectors.Fluid Dynamics in different sectors.

ii) Frequency domainii) Frequency domain

Simple harmonic motionSimple harmonic motion

iv) Free vibrationsiv) Free vibrations

a) Illustrate the applications of Computer Aided Engineering (CAE) in Noise,a) Illustrate the applications of Computer Aided Engineering (CAE) in Noise,
Vibration and Harness with examples.Vibration and Harness with examples.

b) Elaborate the CAE based applications in casting and sheet metalb) Elaborate the CAE based applications in casting and sheet metal

b) Explain the following terms in dynamic analysisb) Explain the following terms in dynamic analysis

Simple harmonic motionSimple harmonic motion

iv) Free vibrationsiv) Free vibrations

a) Illustrate the applications of Computer Aided Engineering (CAE) in Noise,a) Illustrate the applications of Computer Aided Engineering (CAE) in Noise,
Vibration and Harness with examples.Vibration and Harness with examples.

b) Elaborate the CAE based applications in casting and sheet metalb) Elaborate the CAE based applications in casting and sheet metal
simulations.simulations.

a) Elaborate the durability analysis used in finite element method. Explain ina) Elaborate the durability analysis used in finite element method. Explain in


