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Note: l.This question
Date

paper contains two parts A andB.
2. Part A is compul sory which carries 20 marks. Answer all questions in part A.3. Part B consists of5 Units. Answer any one full question from each unit4. Each question carries 10 marks and may have a, b, c, d as sub questions.

: 2l .06.2022 Duration: 3 hours

All the following questions carry equal marks 
Part-A

r wrrat ari il;;";';d; 
""nditions 

imposed for I Dimensiona, o.JY* ,*ot)
2 Write global stiffness matrix for a bar'ei;il: ' ""'
I !u the properties of rhe shape t n.iionr."'-""
1 ll,:l^,::l1a grolat coordinates are related in a rruss probrem.J 

-ynre 
rne herrnite shape function of a beam element

: -yh.ut 
*" the properties of a triangular coordinates./ w'te the strain dispracement equation of axisymmetric problems using a cylindricarcoordinate system.

8 write goveming differential equation for two dimensional heat transfer probrem
?^ Differentiate lumped and.onrirt.rt rurr ril;:-'-
r u List one requirement which is sufficient for convergence for a plate element.

Part-B
Answer All the following questions.
I I Derive the stress-strain reration for a prane stress condition *.-,r, ['"f flY";:3YflI:f,

OR
t2 Determine the nodal disoracements for two rairs separated by a gap of 0.5 mm shown in thefigure p = l00KN E = 80X103 rr,tp" fioj- 
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calculate the nodal displacemints and ilement stresses for the truss shown in the figureE= 70Gpa, A:2cm2 for all truss members. (10)

t4

l5

t6

l7

l8

t9

oR 
P=sokN

Explain Hermite shape functions in detail. (10)

The (x,y) coordinates of nodes ij and.k 9f a triangurar erement are(r,r), (6,2) and (4,5)respectively' The shape functions ola point P located imtdr the element are given by Nr=0.12and Nr:6.35.Determine x and y coordinates of point p. (10,
OR

Derive the jacobian matrix of a four noded quadriraterar erement. (r0)

Estimate the temperature distribution in l-D fin as shown in the figure by making the fin In totwo elements. (10)

Y

x10 2Ct

140 t {
r=0.01 m

k=70x10': dm.c

OR
(a) write the governing equation for the torsional analysis of non-circular shaft. (5)(b) write the application for the finite erement anarysii for thermar probrems. (5)

I:"1:ht Y'I1l ttquenc19!.simplv supported beam of lengrh 800mm,cross sectionat area7 5x25cm.E=200Gpa, p=7850kg/m i f Oi'
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20
OR

consider axial vibrations of the steer stepped bar as shown in the berow figure(a)Develop global stiffness matrix and mass matrix (b)Find Natural Frequencies (10)
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