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2 a. Explain thg importance of node numbering siheme with suitable example. (06 Marks)

b. Explain Siful*$x, Complex and multiplex elements with examples. (06 Marks)

c. Deriver$iBin-displacement relati-o*1F",&r a two - dimensio,+*l elastic body. (08 Marks)
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Module-1
rl!

a. Explain the steps involved in furitwffient method to solve enginLering problems.
*,. .,id 

,."..',,,,. 
=,',' (09 Marks)

b. A simply supported beam ffiSO to uniformly distrifoffit€d load over the entire span.

Derive the expression fofi Emiimum deflection usins Rayleigh-Ritz method. AssumeDerive the expression fof fhpiimum deflection usins Rayleigh-Ritz method. Assume

y = cr t"[f)+ c, sl{#)., * admissible ogd$e*.nt tunction. (08 Marks)
-@r. i:: 

b

c. What are confirm[4g pffi non-confirming eleme,ptsf (04 Marks)

Module-2 s. o*
3 a. Derive a shape function+.fff one-dimensionpffidratic elemegJffiatural co-ordinate

system. dry ; tr hdiil\" (06 Marks)

b. Derive strain-drsplccei!ffit-matrix'[B] for a8rdooHTr'r6hgriiar elernent. (06 Marks)b. l]errye straffi-di$plecoif$gffi matrix fii.l lor Q,SpncoAn ft-iangular. element. (06 Marks)

c. For the truss configuration shown in fig€ffi, determine the s_tiffrress values Kn, Kt1 Yuz
and IGo of the.glb,,.,hal stiffrress matri6Apsrime p = 2lOQtJ A = 6 * l0-am2 for both the

truss member,' *M$*

(08 Marks)

(04 Marks)

Derive stiffness matrix ftli a plane truss element. (08 Marks)

An axial bar subjeqsetl to force as shown in Fig Q4(c). Determine nodal displacement, stress

in each materiffiE'reaction forces.

Assume : Eurat#.Db0GPa EAluminum = 70GPa
Ar,."1 =)400mm2 AAlurinu* = 1200mm2
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5 a. Derive the Hermite
b. For the beam and

beam. Assume E =

element and p[of:t*$m.lement and p_[of :titbm.

Q5(b) find dhe'&flection at

18N[E61

(08 Marks)

(10 Marks)

the centre of the
shape
loading

t- rm _{* tm ;l*
*h\
'_ '" ,.wsol (loMarks)

6a.
b.

O.ri*S#ifless matrix for a cirpu.,ffitshaft subjectedtopqqbtorsion. (10 Marks)

A cirfiffar shaft subjected tohffiire at section "Efi ird "C" as $own- in Fig Q6(b)'
Determine the maximum angloof twist and shear&tr#by taking mqd..likN of rigidity for the

shaft material as 70GPu":,u1T,il:, **..= *' i;'-;4d\
j--rs.' :-!.**, 4- a *4{#' ''' 
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;^ Fig Q6(b).- . (10 Marks)
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Module*d1:lr i ih *

a.,,.,"Sg.plain different tmes,pfitoundary conditiom used in^heat tralsfer problerns' (08 Marks)

-qil#;.t is generatg6fffri hrge plat at ifi&?rate of 4000Wm3. The plate is 25mm thick.
'*'-llThe outside surfa.-eq of the plate arp efposed to ambient air at 30"C with a convective heat

transfer co-effqierit of 20W
Assume the 

-itrkmal 
conductiv

ine the temperature distribution in the wall.

Assume the-lhkmal conductivffiMr the plate material as 0.8Wm"C. Model the plate with
2 bar elenirJfrs. ,, '"''u (12 Marks)

1i!:

,,-' * oR
8 a. Derive differential equkffi in one - dimensional for fluid flow through porous medfyl.

(10 Marks)

b. For the Smooth "pip6 with stepped cross-section as shown in Fig Q8(b), determine the

potentials at qhffiffibtions, The potentials at the left end is lOm and that at the right end is

2m. Assume tft perrneability coeffrcient is lrrr/sec.
Ar :3m2, As:2fi],Ar: lm2
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(I0 Marks)

(14 Marks)
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Derive the strain displacement#h*mr axisymmetric cffistrain triangle element.
. ** *U$

For the axisvmmetric elemJhiM*o in Fig Q9(b), crp.lerfirine the strain disptacemlllffili][B]. Take E = 200GPq* @.fft = O.l ''*.];;._-
d&.*",ke" . - '*k#* +z ery3'.s .t- 
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