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P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I ngtitution affiliated to VTU, Belgaum)
First Semester, M. Tech - Mechanical Engineering (MM DN)
Semester End Examination; Jan - 2017
Finite Element Method
Time: 3 hrs Max. Marks: 100

Note: i) AnswerFIVE full questions, selectin@NE full questionfrom each unit.
i) Assume missing data, if any.

UNIT -1
1l a. Discuss in brief the basic steps involveBEM.
b. With necessary sketches, differentiate between ndaseand noressential bounda
conditions.
c. Derive an expression for potential energy functiarfa3D elastic body is subjected to b
force, surface force and point load componentssix, iy andz directions.
2 a. Derive shape functions for a 2-noded bar etgm
b. For the stepped bar shown in Fig. Q2(b),

o [@ "

1000 mm E?SOmm 1

A = 500mm’; 4y = 400mm’
E, =100GPa, £ =200GPa

Fig. Q 2(b)
Determine the following :
(i) Element stiffness matrices (i) Nodalplecements (i) B Matrices
(iv) Stresses in each elements (V) Suppaxttien.
UNIT - 11
3 a. Derive shape functions for 3-noded triangalament.
b. With necessary sketches, explain the cormfgd®O, Sub and Super parametric elements.
c. Obtain the Jacobean matrix for the triangelement showrn Fig. Q3(c). Also determit
the area of triangular element.

3(4.7)

v
' 2(73.5)

l 1(1.5.2)

Fig. Q 3(c) Contd...2
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4 a. For the triangular element shown in Fig. Q4te nodal displacement are given by,
U;=0.005 mm; p=0.00 mm; g=0.005mm;
v1=0.002 mm; »=0.00 mm; y=0.00 mm;

3(10, 25)

) !

2(20. 10)
110, 10)

All coordinates are in mm
Fig. Q 4(a)
Determine the strain-displacement matrix, B anccharalculate element stradg €y, Yxy.
b. Derive shape functions for 4-noded Tetrafleglement.
UNIT - I11
5. Derive strain-displacement matrix for an axi-syetric triangilar element and hence obt
strain-displacement matrix of axi-symmetric elem&mwn in Fig. Q5.
3(0,2)

2(2.0)

1(0, 0) .

All coordinates are in mm
Fig. Q §
6. For the truss structure shown in Fig6.(@etermine the nodal displacements, stre:

member-1 and reaction at support 3.

(]

100 kN
I
_g'_?/ @ —> 50 kN
| 400mm |2
I il

E=200 GPa, A,=1500 mm’, A>=2000 mm’

Fig. Q6
UNIT - IV
7 a. Write Harmite shape functions of a@led beam element and draw their variation albe

element.
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For the beam shown in Fig. Q 7(b), determine thdahaeflections, slops and the vert
deflection in the mid-point of distributetbad. Use two element approximation and
E =70 GPal = 3x10"m",

24kN I m

ITRERNE
1m{é|>7 1m

[~ i

Fig. Q 7(b)

Write consistent mass matrix of plane trugss@8T elements.

A one-dimensional bar of length L, modulus of etast E, mass densitp and cross sectioha

area A is fixed at one end and free at other end. Determinfirststwo natural frequenci
using two elements of equal length.

UNIT -V
Discuss the types of boundary conditions uséeéat transfer problems.
Inner surface temgrature of a composite wall shown in Fig. 9(b) igimtained at 20°C. T!
convective heat transfer takes place at outer ceinfeith h = 25 W/h°C and T, = -15°C

Determine temperature distribution in the wall.

T, =20° -
K = 200 I m“C
T T Ky =300/ m’C
K K hT, .
e ’ K = SOW I m"C
h=25W 1 m*C
S o
| 03m |0.15m| 0.15m T, = -15°C
Fig. Q 9(b)

Fig.Q10 shows a uniform aluminum fin of diame2® mm. The rootléft end) of the fin i
maintained at a temperature ®=100°C while convention takes place from the lai
200 W/m °C.
h = 1000W/nf °C and T, = 20°C, determine the temperature distribution in theu#ing

(circular) surface and the right (flat) edge of tha. Assuming K =

two-element idealization.

*h }Tﬁ l'20 mm dia
To —=h.T,.
~| _ . mm—— 4o T
l 100 mm ! |
I
Fig. Q 10
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