50, will be treated as malpractice.

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, 4248
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;\_ st SlXth Semester B.E. Degree Exammatlon, Feb./Mar. 2022
NS /54 Finite Element Method
\\s \n ;' “.',‘/" & 4
Time: 3 hrs. ' ' .. Max. Marks: 100
Note: Answer any FIVE full questions; citoosing ONE full question ﬁ'om each module.
. ‘Module-1
1 a. Explain the basic steps involved in FEM. ; (10 Marks)
b. State the principle of minimum potentlal energy. o (02 Marks)
c. Explain with sketches, planc strain and plane stress; | (08 Marks)
- OR
2 a. Explain simplex; complex and multiplex elements. (06 Marks)
b. Use Rayleigh-Ritz method to find the stress ‘and displacemcnt at loading point of a bar
shown in Flg Q2(b). Take E =70 GPa, A= 100 mm?.
’5 5
p SR /
— _;' — TR '.""_"‘. R " 4, =
/ =
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¥ sh— -
Fig.Q2(b) Y/ (12 Marks)
c. Listthe advantages of the finite element method. (02 Marks)
| )Module-2 (" .
3 a. Derive shape function for a two noded bar element. (08 Marks)
b. Derive the strain-displacement matrix [B] for a CST element. (12 Marks)
A OR ,”
4 a, Detcrmme the nodal dlsplacements and the stresses in each element in the bar shown in

Fig.Q4(a). Take B = 70 GPa, Estee = 210 GPa, P = 12 kN.

4 dAaental
Y/ gmn‘gm 2 S“Tc.d ?
s A Azooarm™ P | preoim™f
) P
L
L

Fig.Q4(a) (10 Marks)
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b. For the two bar truss shown in Fig Q4(b). Determinesthe hodal displacement, stress in each

element. Take A =200 mm’, E =2 x 10° N/mm’,

(10 Marks)

5 a imélement and show the variation of the shape
(10 Marks)
Flg.QS(b), determme the slopes at 2 and 3, and the
istri 200 GPa,

(10 Marks) -

_ ; SN S 10 Marks) '
P thd stcpped bar of c1rejlar cross sect19n shown in Flg Q6(b) is subjected to a torque of :
- TkN-matits free cnd%f torque of 3 kN""mxatJ'tS change in cross section. Determine the angle
S, Bf twist and sheax;f’“ s’%s in the bar Takp E 2 X 105 N/mm an_d G 7 X 104 N/mm?.

(s

Fig. Q6(b) (10 Marks)
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Module-4 .
Discuss the derivation of one dimensional heat transfer in thin fin. (08 Marks)

A composite wall consists of three materials as shown in Fig.Q7(b). The outer temperature is

To = 20°C. Convection heat transfer takes place on the inner surface'of the wall with

T = 800°C and h = 25 W/m?°C. Determine the temperature distribution in the wall. Take
=20 W/m°C, K, = 30 W/m°C, K3 = 50 W/m°C.

i

14

"

| 03m BI,"‘“‘“‘ J,"_'__,]_lsm

Fig.Q7(b) (12 Marks)

OR

Calculate the temperature dlStI‘lbuthIl in a one dlmensmnal fin with; theu\physmal properties

given in Fig.Q8(a). There i is a uniform generatlon of heat inside the wall of Q=

Take K =300 W/m°C.,

T-’*fi’i;?'c —) O\

400 W/m’,

= B @* z ool
A - -"\ o :_) ¥ W A
; '55:5" A 2 Cron -Seckon
F % 0-08.M -
Ny Fig.Q8(d) (10 Marks)

b For the smooth pipe shown in Fig.Q8(b); with uniform cross-section of 1 m?, determine the
flow velocities-at.the center and right end, knowing the velocity at the left is V =2 m/sec.

Vi 2 24

N 4

=7

10 P 1O ‘

-

&
Fig.Q8(b)

(10 Marks)
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Module-3
9 a. Derive the stiffness matrix of axisymmetric bodie

ith triangular elements. (12 Marks)
b. For the element of an ax1symmetnc body “Tot ting with a constant angular velocity

ctor. Inciude the

(08 Marks)
10 a. Derive the consistent mass matri f i i ment. (06 Marks)
b. Evaluate eigen vectors and eigen values for the st irt: Fig. Q10(b). Take

E =200 GPa and specific seight 7850 keg/m’. D \| = 400 mm? and

(14 Marks)
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