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

18ME61

Time: 3 hrs.

Note: Answer any FIVE full questtons, choosmg ONE full questlon fro?n each module.

“Module-1
1 a. Define FEM. List the advantages® agddlsadvantages of FEM: (10 Marks)
b. Listand explain steps in FEM= “= (10 Marks)
OR
2 a Explam simplex, comp}ex and multlplex elements. . (06 Marks)

(14 Marks)

Module-2 \

3 a. Derive the element stiffness: matrlx of 1D bar elemen Sy, (08 Marks)

b. Using penalty method of handhng boundary, condltlon determine the nodal displacement,

stress in each element and support reac@p m the bar shown<due to applied load in
Fig.Q3(b). P = 100N . Wﬁ,

tookn |

p Y K00 .
A ¢ Fig.Q3s@§;\s‘siy (12 Marks)
. ‘_ Y o
4 Llst the assumptlons made in Truss. & (04 Marks)
b A 4 bar truss element is shown in Fng4(b) Determine the following:
i) Nodal dlsplacement ii) S in each element iii) Reaction at supports.
Area of each'truss element = 100 : E=2x10° N/mm?.
» A * 25w
o "gm = 3
% o 1
N &
1>‘ ® o Y
: 2ok
< U Oywnm .
Fig.Q4(b) (16 Marks)
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Module-3

5 a. Derive the Hermite shape function of a Beam element. (08 Marks)
b. For the beam shown in Fig.Q5(b), determine the di ﬁlacement at node 2 and internal loads.
Take E=210GPa,b=02m;h=0.4m.

/
il
(
!

(12 Marks)

(08 Marks)

“ r z«::,\-}'
,r_i‘;tg&‘ 200 v

Fig.Q6(b) (12 Marks)

Module-4

7 a. Derive the governing dlfferentlal equatlon forw (06 Marks)

D.:heat conduction

Given :

ki =

ko= 30 W/m A

My, 55 W/m %C

=30 W/m*C

T.=900°C

A =Unitarea ° 0™ oom 02m

A Fig.Q7(b) (14 Marks)

8 a. Derive the element stiffness matrix’ of 1-D fluid flow element. (06 Marks)

b. For the smooth pipe of variable cross—sectlon shown in Fig.Q8(b), determine the potential at
the _]unctlon the velocmes in each section of pipe and the volumetric flow rate. The potential
at left end is P; = 10 m?%/s and at right end is P4 = 1 m%s. For the fluid flow through a smooth
pipe kyx= 1. g

Fig.Q8(b) (14 Marks)
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Module-5

Derive the element stiffness matrix of a triangulat ax1symmetrlc element using potential
energy approach. V (06 Marks)
For the element of an axisymmetric body, otating with constant angular velocity
= 1000 rev/min as shown in Fig. Q9§b* %etermme the body force i\ector. Include the
welght of the material, where specific der sﬁy s 7850 kg/m3. '

3(s0,35)

l(.so,sg 2(%s, s>
Fig.Q9(b)

(14 Marks)

OR , ¢
Derive an expreS‘:‘ on of element mass matrices: of
(i) 1-Dbar elemem A\
(i) Trusse ment ) (10 Marks)
Evaluate” igen value and eigen vector of longitudinal vibration of the constrained uniform
01rcular bar shown in Fig. QlO(b) “’I%ke minimum two. ents. Take E = 210 GPa and

(10 Marks)
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