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~a. .., (10 Marks)

b. A bar of length L, cross sectipn , r a A and modulus •.o elasticity E, is subjected to
distributed load q = CX, wher i constant as in Fig Ql(b). Determine the displacement of
bar at end using R-R metho~~ ~ ~

, 11' O'(~c\ #

~~q;; !f'~~- -J
~ ~~"-

~' I ig Ql(b) (10 Marks)

2
OR

a. Explain different types of elements in Finite Element Method. (05 Marks)
b. Explain simplex, complex and multiplex elements, '\ (05 Marks)
C. Using Galeskin's method find the expression for displacement of cantilever beam as shown

in Fig Q2(c) ~ !4)

~ ~ ~ ,
~ , t---+ ~ ~\~.., ~

,~ ~~'E'X

~ ntFigQ2(C) -;

, ~ Modu e-2
'\
Derive shape functions for C.S.T eleme .
Derive shape function for TET - 4 elements.

(10 Marks)

3 (10 Marks)
(10 Marks)

4
OR

Determine the stresses in members of structure given in Fig Q4. Using penalty approach
method.

1'-: 4000 tJ

fAt ' 10~po.

~> ':: 2.lol,tq

Fig Q4 (20 Marks)
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Module-3

a. Derive Hermite shape functions for beam element.
b. Fig Q5(b) shows a simply supported beam subjected

Take E = 200GPa, 1=2 x 106rnrn4. •

,'1- "'~ \W">~--r--r--tli ,~
<1; FigQ5(b) ~

(10 Marks)
o V.D.L to obtain max, deflection.

(10 Marks)

6
OR

a. Derive an equation for sti fn~s matrix for Torsion bar. ; (10 Marks)
b. A solid stepped bar . cular C/S as in figure\,is subjected to torque as shown in

Fig Q6(b). Determine angle of twist and she stresses in bar E = 2 x 105N/rnrn2,
G = 7 x 104N/rnrn2. ,;

(10 Marks)

7

Fig Q6(b)

•• Module-4 , ~
a. Derive an differential.equation for ID heat conduction.
b. Find the temperattire distribution in ID fif as shown in Fig Q7(15)

,~o c. ~~
-r•.•-:.'S'o ..•• g ~ I C"':c ,

h ~ .e; \

(10 Marks)

Flg Q7(b) (10 Marks)

OR
8 a. Derive 2D fluid flow for porous medium differential equation. (10 Marks)

b. For the smooth pipe shown in Fig Q8(b) with uniform C/S of 1m2 determine the flow
velocities at the centre and right end, knowing velocity at left Vx = 2rn1sec. -

\
J

Fig Q8(b) (10 Marks)
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9
Module-5

a. Derive strain displacement matrix for axi-symeric ele n. (10 Marks)
b. Evaluate nodes forces used to replace the linearly varxmg surface traction as in Fig. Q9(b)

z.

10

~
Fig Q9(b) ~ , (10 Marks)

Evaluate eigen vectors ' ~ v~~es for the J,:s;.d bar shown in Fig QIO,
Take E = 200GPa an s eeific weight 7850 kgl~. Draw mode shapes, A. = 400mm2

,

A2 = 200mm2. .~
, ~ 3

FigQI0 _~
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(20 Marks)
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