Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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2 Assume the suitable value for the mtssmg data.

) Module 1

(10 Marks)
Use Rayleigh — Ritz method- to ﬁnd stress and dlsplacement at the midpoint of a bar shown
in Fig. Q1(b). Take E = 70GPa’ ;A =100mm?. Assume the displacement model to be 2™
order polynomial. b (10 Marks)

F1g Ql(b)

Complex and Multiplex Elements i
Use the Galerkin’s method, to obtam the approx1mate

(10 Marks)

\lutlon of the differential equation.
2

£ _19x® =5 ‘W'0<x<1
dx’ ; ‘
With boundary cond1t10n y(O) =y() = 0 Take the trial functwn as Nj(x) = x(x-1) and
No(x) = x3(x-1). ., - 5 Y . (10 Marks)
w
Derive the shape function for the one dlmens1onal bar element in natural coordinate system.

Y (10 Marks)
yin the strain displacement matr1x ‘B’
and determlne strain €y, ey and Ty Nodal dlSp acement {Q}=1{211-4-37} x 10°mm.

S =Y o (10 Marks)

Using Penalty method of Handlmg boundary condition, determine the nodal displacement ,
stress in each element meyhbar shown if Fig. Q4(a) due to applied force P = 100kN. Take
Estee] 200GPa ; Ecu ] (10 Mal‘l(S)

gtesl
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b. For the two bar truss shown in Fig. Q4(b) , determine thé'hodal displacement , stresses in
each element. Take E =2 x 10’ N/mm? , A= 200mn1 (10 Marks)

Fig.Q4(b)

. (10 Marks)
b. Solve for vertical deﬂectmn and slopes , at point® 2 and 3, using beam elements for the

structure shown in Flg\“ 5(b). Also determine the deflection at the counter of the portion of

the beam carrymg 9] LVE 2 x 108%N/m? 1z - 4"x 10°mm”*. (10 Marks)
) 47 1N/ mt

A @Y

Fig.Q5(b)

a. Derive an Potential energy. Tunctlonal for beam element. (08 Marks)
b. A solid stepped bar of Gufcular cross — section, as shown in Fig. Q6(b subjected to a torque
of 2kN/m at its free endand a torque of SkN m at its change ingross — section. Determine
the angle of twist and’shear stress in the b

Take E =2 x 105N/mm and G=7 x ¥0‘% N/mm?. (12 Marks)
Module-4
a. —D fin as shown in Fig. Q7(a). (10 Marks)

b. Derive Fluid ﬂov&{;%ifffness matrix for a 1 — D base element. (10 Marks)
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surface is exposed to cold air at - 15°C Determme the. temperature distribution in steady state
within the wall by considering 2 one d1mens1onal heat flow elements. (08 Marks)

K= 0.+ H}m c
h=how/[m%o

Ky = 50 WMo
The= BO0°C

: Ay - 7_5\4/ Mo
;,.0'3‘” 04Sm  OdlSM

" Module-5
Derive an Strain displacement matrix [B] for an Axisymmetric Trlangular Element.
3 / (10 Marks)
For the element of an ax1symmetrlc body rotatmg with a constant angular velocity w = 100
rev/min as shown in Fig, Q9(b), evaluateithe approximate body force matrix. Include the

weight of the materlal ‘where weight densﬁy) pw = 0.283 Eb/m (10 Marks)

(10 Marks)

(10 Marks)
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