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bf stiffnbss matrix.
tlpes of elements.used in FEM.

Fig. Q2 (b)) (10 Marks)

(06 Marks)

(07 Marks)
(07 Marks)
(06 Marks)

*r^ - F'.- ,;;"-
- d' ""s I

.** fl,fl Fig. Q2 (b)
*. aiqjr:: :::: .{/

" 4, 
:

s @P"l-t-j *-' H'rodule-2
a. Write an int$isrelation polynorrttru$tM linear quadratic and cubic element (for ld, 2d and 3d).

S-.q ky *.-d (07 Marks)
b. Derive shaffi"function in.par,$bsian / Global co-ordinates for one-dimensional bar element

having two nodes. *;r- - (07 Marks)
c. Define shape function,-discuss relevant mathematical equations:

OR
What are functions? Explain 2D pascal triangle.4a.

b.
c.

List the
Write about j[e

e'

...-.. \
.."..}t*

,-q{ilflEllt:}

stress to whicffiS.g{bar is subjected'

#fu6 F"-ue

I of3



5a.
Module-3

For the axially loaded bar shown in Fig.Q5 (a),

(i) Nodal displacement, (ii) Element stresses (iit)

(i) Determine$hFnodal displacementl. . ^'"'#(t, Deterniiqo'ihe stress in each
*.. ' ..,l,<-BOOMlr^-*<

p_a,ffie-+<j*'*ry &,
#ful# lig es (a) fuy-

Given At=2400mm2, E, *ffi'N/m2, n, =600m1p1S z=200x10'N/#
Consider the bar showpefor.Wi$ qS 0). An axial .k-fu =200x103N !s applit

17 AU73

(10 Marks)

(10 Marks)

X- -,:.lli{&i:

s". R

b. Consider the bar showq.igrryi$ qS 0). An axial .k-fu =200x103N is applied as shown'

Using penalty approadf<iffirandling boundary cg#pio,ns, do the following

trW -Sdsr{tl4
r a,, /H -li,f} 

W
.q&,,",,J A, fnt\ ^ffi3--FK.1 *e*' *t (At) 4-"ry

.s" % il-;#@ @.q-ew.: al @*ryh _ -
u)6w' .$ ffi,y

"ry' ^- ,,,d6 "r* - Fie. Q5 ftile'f. \
**e-,"flr"q4$d'

d" :::::: q
r: #' /\rt ' ] "d"*oR',j d"

For the two bar truss ffi$n in Fig. Q6, ddtffiidire the nodaldisplacement, stresses in each

.i.rr.*;areactionsttiesupporti. 
-.tp**f 

*fu= (20Marks)
-';a*

E=2xto5Nln@M. =2oomm2 fue-r.'/ W-,,e"=.}y @tr a- r .r.

s;\.rf,: P

s

"-{ Fk# *"h- Fie. Q64.# ,.ry:*
q,stui..w fuff -l4oOuf"+

7 a. Briefly explffi isoparamefi:ic,Sub a"O s"petpa.a*etric elements. (08 Marks)

b. What are the properties q&fuflpe functions? (06 Marks)

c. Explain aboui "iusrur@terpolation function". (06 Marks)

'@oR
B a. Derive the shgrc@ction for two noded bar element (one dimensional) using Lagrangian

pollmomial. * " p* (10 Marks)

b. beiive the phdiie function for rectangslar element (2-dimensional) using Lagrangian

intemolatfun.
,*. \/-'w

q&ry- B

"e1q

A
d

,"iW

Fie. Q6
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(10 Marks)
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Modute-S =ffi-g a. Derive the element conductivity matrix for one dimensfrpniifheat flow element. (10 Marks)

b. Find the temperature distribution in the lD fin shoq*t t" Hry Q9 G). Take two elements forb. Find the temperature distribution in the lD fin shoryfit ffi,+tff Q9 (b). Take two elements for

FEidealization. ^;W 
(lOMarks)

ffiseE sF
' ' ;^SM''" lcn ra&u36*#

dh.

kJ-&rVcmrr-J_ ;..
-qkfu-IoN/cnn'Y-

Ss. "k
-Yi,*d rl:- no..rsm"€is*d Fig. e9 (b) * u*

.*;W - ''**"
#x,#' oR *fw*

t0 a. Fig. et6 (a), showsffiihply suppotJbeamffi#.t.a to a uniformly distributed load.

Obtain the maximW#'3tflection. Take Youngfrs inodulus E = 200 GPa and Moment of
' 1 jsq$iti;- A

Inertia r=Zxl@&in#. .*fu' (10 Marks)
i'&

,, .ttiii:' .^1,f,1 ,,,1i. *
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