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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification. appeal to evaluator and /or equations written eg, 42+8

USN 10ME64
Sixth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Finite Element Methods
Time: 3 hrs. Max. Marks:100

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A fg:)

-

1 (‘ngifferentiate between plane stress and plain strain problems with examples. ¢ stress-
$train relations for both. . (08 Marks)
b. Eﬁ]ﬂe’in the node numbering scheme and its effect on the half band-widgl.cb © {06 Marks)
¢. List down the basic steps involved in FEM for stress analysis of elastic solid bodies.
(06 Marks)
2 a. State the principle of minimum potential energy. Determine the displacements at nodes for
the spring system shown in the Fig.Q.2(a). (08 Marks)
40N fnm
",
. go o Son
. oV . |t
Fig.Q.2(a - .
£Q2() /))63 ot

/ . - 1
b. Determine the deflection of’4 cantileverrdsin of length ‘L’ subjected to uniformly
distributed load (UDL) of Py/unit length, using the trail function y = a sin (;;( ] Compare
the results with analytical solution and comment on accuracy. (12 Marks)
3 a. Derive an expression for Jacgbiap matrix for a fgur-noded quadrilateral element. (10 Marks)
b. For the triangular elemem{%ywn in the Fig.Q®Q8). Obtain the strain-displacement matrix

‘B’ and determine the s Ex €y and Yyy. ’
Nodal displacements ={211-4-37x10? (10 Marks)

™

ey Aoy

e
{ o, ;‘0)

f 20,46

Note: All dimensions in mm. Fig.QQ.3(b)

* o

4 a Kgxial load P = 300 x 10° N is applied at 20°C to the rod as shown in the&. A(a). The

Q)Memperature is then raised to 60°C. é

CS
AN

™

i)  Assemble the global stiffness matrix (K) and global load vector (F).

ii)  Determine the nodal displacements and element stresses. L;:j\
J— A00mM D oxtwnmh

Fig.Q.4(a) “'%“‘"‘* e S e e X
x

Alpyninum Stee|
E, =70 x 10° N/m?, E; = 200 x 10°N/m’
Ay =900mm?, A; = 1200mm’
oy =23 x 10°/°C, op=11.7 x 10°°/°C. (12 Marks)
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b. Solve the following system of equations by Gaussian-Elimination method:

—2% +6x3=0
2 2% +3x35=3
X +3x=2. (08 Marks)
PART-B \
a. Using Lagrangian method, derive the shape function of a three-noded one-dimension (fD‘)
element [quadratic element]. (06 Marks)
+i
b. Evaluate I= [| 3" +x’ +—1— |dx
It (x+2)
uw‘one-po int and two-point Gauss quadrature. Oy {06 Marks)
C (08 Marks)

Wort notes on higher order elements used in FEM. i
- Q . : . ’\IJ .

a. For thé/pba-bar truss shown in the Fig.Q.6(a). Determine thﬁa displacements and

element s s. A force of P = 1000 kN is applied at node\1{ake E = 210 GPa and

= 600mm?’ for cach element. (12 Marks)

Fig.Q.6(a)
P
b. Derive an expression for stiffness matrix for a 2-D truss element. (08 Marks)
a. Derive the Hermite shape functions of a beam clement. (08 Marks)

b. A simply supported beam of span 6m and uniform flexural rigidity EI = 40000 kN-m’ is
subjected to clockw%‘couple of 300 kN-m at a distance ofy4m from the left end as shown in
the Fig.Q.7(b) he deflection at the point of appl n‘{ﬁbg of the couple and internal
loads. b (;) (12 Marks)

\ BO0EN-M
Fig.Q.7(b) A ‘J %. )

.a. Find the temperature distribution and heat transfer through an iron fin of thickness Smm,

height 50mm and width 1000mm. The heat transfer coefficient around the fin is t ¢

K and ambient temperature is 28°C. The base of fin is at 108°C. Take K = 50 W/m. se

two elements. (10 M
WO | .aﬁ @
Fig.Q.8(a) l 1 jfrnm

;,_mm_mjy L s
b. Derive element matrices for heat conduction in one-dimensional element using Galerkin's
approach. (10 Marks)

% ok &k *
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