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1(a) Differentiate between Isoparametric, Superparametric and Subparametric

elements
[05] CIV810.3 L2

(b)Determine the shape functions for cubic serendipity family elements. [10] CIV810.3 L3

2 Determine the shape function for a two node beam element using first order
Hermitian polynomial.

[15] CIV810.3 L3

3 Using Lagrange functions derive shape functions for the nine node rectangular
element.

[15] CIV810.3 L3

4 Using Lagrange Polynomial find shape function for 3 node bar element and plot
its variation

[10] CIV810.3 L3

5 Determine the Cartesian coordinates of the point P(ξ =0.8, η=0.9) for the 4 node
element shown in figure below

[10] CIV810.3 L3
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SOLUTION FOR IMPROVEMENT TEST

FINITE ELEMENT ANALYSIS - 10CV841

Q1

An element in the finite element model is characterized by its two principle features, the degree
and order of approximating function describing the dependent function in the element(order of
shape function), and the order of geometric description of the element.  An element is called
isoparametric when the order of approximating shape function and the order of geometric
description of the element is equal.  An element is called subparametric when the geometric
order is less than the order of the approximating shape function of the element.  An element is
called Superparametric when the geometric order is larger than the order of approximating
shape function.  Consider, for example, a one dimensional element. Let u describing the
displacement of the element. The nodal values for the displacement are denoted by Ui and the
shape function u and element geometric description x are= ∑ , =∑ ′ ………………………………………………………(1) Where and ′ are the
shape functions describing the dependent function u and the geometric configuration s of the
element in one dimensional space. The two expressions of equation (1) for u and s give the
values of u and s within the element in terms of the nodal values Ui and Xi .

The types of element are defined as follows:

1. An element is isoparametric when m = n

2. An element is subparametric when m > n

3. An element is isoparametric when m < n
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