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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Determine (x, (y and (xy at point x= 2 and y = – 3. 

If a displacement field is described by, 

u = 5x2– 9xy + 7y2 and v = 3x2 + 11xy + 2y2. 
	L4
	CO1
	[7M]

	
	b)
	Explain the Principle of Minimum Potential Energy.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A cantilever beam of 2 m length carries a single point load at the end of the beam of 15 kN. Calculate the deﬂection at the end of the beam using FEM, if E = 800 GPa, A=800 mm2 and I =3500 mm4.
	L4
	CO2
	[7M]

	
	b)
	Derive the methodology to develop a stiﬀness matrix and load vector for a 2- noded beam element with 2 degree of freedom?
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	The nodal coordinates of the triangular element are shown in Fig. The x coordinate of the point ‘P’ is 3.3 and the shape function N1=0.3.  Using isoparametric approach, determine the ‘y’ coordinate of ‘P’ and the shape functions N2 and N3.
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	L4
	CO3
	[7M]

	
	b)
	What is a constant strain triangular element? State its properties and applications.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	For the isoparametric quadrilateral elements shown in Fig., determine

Cartesian coordinates of the point P which has local coordinates          ξ = 0.68   and η = 0.68
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	L4
	CO4
	[7M]

	
	b)
	 What is isoparametric formulation?
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Consider a quadrilateral element whose nodes 1, 2, 3 and 4 in the counter clockwise order are at coordinates (0,0), (3,0), (3,1) and (0,1) respectively. Thickness of the element te is 1. Evaluate the integral 

[image: image3.png]



Using one-point Gauss-legendre quadrature (that is, one point numerical integration) (Note: dS = tedl)


	L4
	CO5
	[7M]

	
	b)
	Solve the above problem using two-point Gauss-Legendre quadrature.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain the overall procedure for solving a structural engineering problem using ANSYS software

	L3
	CO6
	[7M]

	
	b)
	What are the drawbacks of ANSYS in modeling?
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Using the ﬁnite element principles, calculate the area of a circle of diameter ‘d’ with lower bound approximation
	L3
	CO1
	[5M]

	
	b)
	Write the equation for Hermite shape function.
	L3
	CO2
	[5M]

	
	c)
	In 2D problems what are the force components that constitute force vector? 
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	State and explain the three basic laws on which isoparametric concept is developed.
	L3
	CO4
	[5M]

	
	b)
	 What is static condensation ?
	L3
	CO5
	[5M]

	
	c)
	Discuss about the following mesh generation methods 
(i) Mesh topology ﬁrst. 

(ii) Nodes ﬁrst. 


	L3
	CO6
	[4M]
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