15ME61

? th Semester B.E. Degree Examlnatlon, Jan./Feb. 2021
Finite Element lMethod
Max. Marks: 80

(04 Marks)
(04 Marks)

50, will be treated as malpractice.

(08 Marks)
2 a. Write a note on simplex, complex and multiplex. Elements (06 Marks)
b. erte the Interpolation* polynom1al functrons 1n “global co- ordlnates for 1D, 2D and 3D
\ ) & (06 Marks)
c. Explain the Boundary conditions for structural’,'" Heat transfer/and, fluid flow problems.
& \Y T ""?;f , (04 Marks)

)
J

{ Module-2
3 a. Derive the shape funct1ons for the 8-noded Rectangular element in Lagrangian. (08 Marks)

b. Evaluate I & I [a0 +a &+ azﬁ + a3E_, ] dg , using 2-pomt Gaussian quadrature formula.
*j ; (08 Marks)

AFor the Bar shown' in: F1g Q4(a), determme the Nodal Displacement, Element stresses and
support reactlons’Take A= 250mm A, =400mm?, E; = E; =200GPa,

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+38

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Fig Q4(a) (08 Marks)
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b. A truss shown in Fig Q4(b) is made of 2 bars. Determine :
i) Nodal Displacements ii) Stresses in each elements.

150 KN

fp— O

® A, =1000mm?
A, = 1200mm’
E; =E;=200GPa

£00 mwm

(08 Marks)

a. Derive the Hermite shape ﬁmctlon for a Beam element. (08 Marks)
b. A cantilever beam subjected to point load of 250kN as shown in Fig Q5(b). Determine
deflection at tip and support reactions, Take, E = ZOOGPa I =4x10°mm"* ar;d,Qe r

SSNONNN

J OR o
a. Derive the stiffness matrix for, the torsion of shaftéy, % Vs (08 Marks)
b. A Bar of circular cross{section having a dlameter of 50mm is/ ﬁxed at both ends and
subjected to a torque at’ B. and C as shown n lf‘1g Q6(b) Determme ‘maximum angle of twist
and shear stresses. Take G = 7x10* N/mm?, B:=2x10° N/mm?. ¢
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Fig Q.6(b)‘ﬁ';
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Ka > g Module—4

> (08 Marks)
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Fig Q7(a) . (08 Marks)
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b. Determine the temperature distribution through the composite; wall as shown in Fig Q7(b).
Convection heat loss occurs on the right surface. Assume a unit area.

(08 Marks)

8 a (08 Marks)
b. For the smooth pipe shown.i in’ 1“" Q8(b) with umform cross section of 1m?, determine the
flow velocities at the centre and r1ght end, Take veloc1ty at left Vx = 2m/sec.

(08 Marks)

’*i: vi‘ ° *1( e MOdule'S & o ?7
9 a. Derive the Jacobian matrix of ax1symmetr1c body with tnangular element. (06 Marks)
b. Evaluate the nodal forces used to replace the lmearly varying surface« traction shown in

10 a. Denve an expression of element mass matnx for a bar element. (06 Marks)
& valuate eigne value and eigen vector of long1tud1nal v1brat1on of the constramed umform

Fig Q10(b)

* %k %k %k 3k

(10 Marks)
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