5 USN 18AU71
Seventh Semester B.E. Degree Examination Dec 2023/Jan.2024
a Finite Element Modeling: and Analysis
Time: 3 hrs.

Max. Marks: 100

Note: Answer any FIVE full questions, choo g ONE full question fro:‘ each module.

8

. Module-1 ~

g 1 a. Express the plane stress and plane train relation with assumptions. (10 Marks)
8 b. Solve the followmg system of simultaneous equation by Gaussmn elimination method :

el |

% = 2%, + 6%, =0

:; 2x1 + 2x2j-3x3 =3 ey,

3 — X, +3%5,=2 4 (10 Marks)
j

OR
2 a. For the spring shown in Fig. Q2 (a). Determme the nodal displacement using principle of
minimum potentlal energy. .

(10 Marks)
b. Using Raylelgh-thz method determine the maximum deﬂectmn of the beam fixed at both
ends subjected mto‘ a uniformly dlstrlbuted load Py over: the entire length as shown in

, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Fig Q2(6) |
gl
g oy
E N
& s -3
Zi Fig. Q2 (b) (10 Marks)
> \
3 Module-2
g‘ 3 a. Explain the steps 1nvolved in FEM and list the application of FEM. (10 Marks)
= b. Use Galerian’s'method to obtain an approximate solution of differential equation,
S 2 .
= Y _10x2=5 0sx<l
P dx® .
Z with boundary condition y(O) y(1)=0 (10 Marks)
§ OR
g 4 a. Derive the shape functlon for 1D bar element in natural co-ordinate system. (10 Marks)
b. Explain the different types of Interpolation models in which brief about the polynomial form
for 1D, 2D and 3D element. (10 Marks)
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Module-3
Consuler the bar shown in Flg Q5 (a), using Penahty method of handling boundary
element. Due to applied force

F1g QS (a) (10 Marks)
Determine the nodal displacement, stréss in each element at the fixed support for the thin
plate of uniform thickness of .1 mm shown in Fig. QS (b) Take Young’s modulus

E =200 GPa weight density of the plate P =76.6x107° N/mm’. In addition to this weight, it
is subjected to a point load of 100 N at its point, model using the two bar element.

Fig. Q5 (b) (10 Marks)
~~~~ OR
For the two bar truss shown in Flg Q6 (a) determme he nodal d1sp1acement stress in each
element and reaction at the support Take E = 2x10° N/mm®. Ac = 2{)0 mm’. (10 Marks)
LXN
Derive element stiffness m x for truss rnethod. (10 Marks)

y Module-4
" For the trlangulax element shown in Fi ig. Q7 (a). Obtain the strain-displacement matrix ‘B’
and determine the strains €, € zand v,, Nodal displacement

la}= -4 -3 7}x10 mm

i

3 (59,¢9)

' 2
(30,40) (60' @

Fig. Q7 (a) (10 Marks)

b. Derive shape functlon for 2-D elements Quadrilateral / rectangular element. (10 Marks)
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OR

Explain the properties of shape function.
Explain the following with neat diagram,

(1) Iso-parametric element.

(i)  Sub-parametric element.

(iii)  Super-parametric element.
Derive the Hermite shape function for beam el?meﬁt.
Note : (Find the shape function ‘H;’ and

(04 Marks)

(06 Marks)

(10 Marks)

For the beam element shown in Fig. Q9 (a) determine deflection under the given load. Take
E=2x10°KN/m*and I=4x10"m*

Fig. Q9 (a) (10 Marks)
Derive element. stlffness matrix using Hermlte Shape function. (10 Marks)
~ OR

FE ideqlm@t1on.

LLLLL

1deahzat10n The heat transfer- co-efficient around the ﬁn is 10 W/m’K and ambient
temperature is 28°C. The base fin is at 108°C. Take K = 50 W/mK.

lo&e nm

T F

Fig. Q10 (b) (10 Marks)

% % ok ok K
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