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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks
and may have a; b as sub questiens Y S

(25 Marks)

Draw a typical three dimensional element and indicate state of stress in their positive
senses. [2]
Discuss, the advantages and disadvantages of FEM over C]assical methods [3]...
;’Write d short nofe on: Rayleigh thz Method TR /5 2] /%
S Bl
Express the shape function of four node quadrilateral elements [2]
Write down the interpolation function of a field variable for three-node triangular
element. [3]
Write down the expression of shape function and temperature function for one
dimensional heat conduction [2]
. - _ BT

[2]
Determine the element mass matrix for one-dimensional dynamic structural analysis
problems. [3]
PART -B

."DerWe the strain displaeement and stress- strain rela’uons for a3-D eiement |
Derive the equilibrium equations for a system of springs shown in figure 1. Using
potential energy approach. [5+5]

__.ﬁ'ratr_ix for. the;_.-i -

(50 Marks).___l




5.

Explain about Weighted residual methods and Galerkin's method.

A rod fixed at its ends is subjected to a varying body force as shown in figure 2. Use
the Rayleigh—Ritz method with an assumed dlsplacement ﬁeld u = ao+alx+azx to
I__.--detenmne dlsplacement u{x) and stress c(x) T G

200 GPa.

o 5

Figure 3
OR
The beam shown in figure 4. Determines a) slopes at 2 and 3 b) the vertical deflection

at the midpoint of the distributed load.

12 kN/m

“Foi: the three — bar trus shown in. ﬁgur 3 Determm&: the riodal dlspldCéments and the:
stress in each member. Find the support reactions also. Take modulus of elasticity as

[10]

[10]




6. A two-dimensional plate is shown in figure 5. Determine the equivalent point loads at
nodes 7, 8, and 9 for the linearly distributed pressure load acting on the edge 7-8-9.
Take thlckness as 10 mm.

. q Mpd ......
(85, 40) 2 MPa
............. 8 23
7 L1 MPa
(100, 20)
Figure 5
OR
Y In Figure 6, a long cylinder of inside dlameter 80 mm and outside. diameter 120 mm
;"snugly fits in a: hole ‘OVe its qu lenszth The cylmder is then subjected fo.an internal :
A ‘pressure of 2 MPa. Using two-elements on the :10' mm length. shown, find“the: /%
displacements at the inner radius. [10]

40 mm

60 mm -

E =200 GPa

-. Flgz,ure_ 6

8. Heat is generated in a large plate (k O 8 W/m 0C) at the rate of 4000 W/m The plate
is 25 cm thick. The outside surfaces of the plate are exposed to ambient air at 30°C with
a convective heat-transfer coefficient of 20 W/m2.°C. Determine the temperature

distribution in the wall (figure 7). [10]
........ 0. 000 Winr I

h =20W/m?>C




OR
9. A composite wall consists of three materials, as shown in figure 8. The outer
temperature is To = 20°C. Convection heat transfer takes place on the inner surface of
-the ' wall'with T oh in:

£20 Wim*C
=30 Wimi' ¢
3=S0Wm C : R
1 =25 Wim*C

1. =B0PFC

— /—’._h

0.15m|0.15m |

Figure 8

L el Determme the frequencxes and nodal dlsplacements of thesteel cantlleverheam length -
et S 0f 600 mm with ¢ross’section of 60-mm x 20 mm shown in figure 9 Take E= 70 GPa," © * -
v=0.3 and p=7840 kg/m°. [10]

| |
Figure 9
. OR
. /.1 Explain the step by step procedure with/example to find the stresses for 3 Dimensional © £
et ‘probléms ANSY S-with Hexahedral-element; (10} & R
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