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Q.1
Choose the correct option for following questions. All questions are compulsory

I What is number of internal n.rCes ot'a quadratic element?

Option A: 0

Cption B. 2

Option C: I

Option D: J

1 What is the order of a I D linear element?

Option A I

Option B 2

Option C -5

Option D 4

3 The global stiffness matrix is always ..... .

Option A Square, un-syrlmetric, non-singular and positive definite.

Option B Square. symrnetric, non-singular and negative detinite.

Option C Non*s quar€, llorl-symmetric, non- singular and positive de finite.

Option D Square, syrnmetric. singular and positive definite.
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4 The sum of the shape functions over the element is alweys equal to

Option A Zero

Option B Infinrty

Option C Unity

Option D Half

5 The size of stiffness inatrix for 8 node rectangular element is:

Option A 4x4

Cption B 8x8

Option C i6x 16

Optiorr D 641 64

6 The range of rrahrral coordinates is betweerr

Opiion A 0tol

Option B I to+l

Option C 0to-1

Option D 0tooc

7 In FEM , rnethod is used to convert Cartesian coordinate to local coordinate

Option n Cramrrrer

Option R Henry

Option C Jacobian

Option D Newton

8 The dimension of the Stress-Strain Relation (D) nratrix fbr 2D analysis rs
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Option A 2x2

Option B 3x3

Option C 4x4

Option D 6x6

9
ln iso-parametric element the number of nodes defining geometry as compared to
number of nodes defining dependent variable are

Option A

*"* I

Less

I Mo..

Option C Same

Option D Not related

l0 The truss element can deform orily in the

Option A Vertical direction

Option B Horizonral <iirectional

Option C Inclined direction

Option D Axial direction

Solve any Two out of Three 10 N{arks Each

Find the heat transfer per unit area through the composite wall as shown. Flor,v is one
dimensional.

I'i = l5t) W'{rn . "(.'}
&: - 3O Wi(m'oCl
&g * 7O W,'(m' "C)
&a * 50 W/(m. "C)
lr1 = 25 mrn
12 * 75 mrn
i:*50mm

Itt.r-o * 66oC
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Solve the follou'ing differential equation ancr determine
Method.

d2v

- 
-l0x' -5 = 0 in the domain 0 <x<1dx"

Boundary c:nditions are: y(0) :0 arrd y(l ) : 0.

y at x=0.5 using Calerkin

,ffi ?. trf} fs*fri'

Analyze the following stepped bar shown in fig.

#*
#ra*

"$'.# ,S,ai

L*, l$1 g;**,

Solve any Tlys out of Three I0 Marks Each

Y" the shape ftrnctiorrs of iectangular element in local coordinate ,*rro
Determine the noclal ciisplacement and stresses in each element. l*,0.. the cross-sectional area of each member of truss as i00 rnm2 a"o *"l"irrlrrirrrtcity as 100
GPa.

For thfee stepped bar shown, determine the displacement at nodes, stresses in threesections and reaction at the ends.

{.*, ,*, lg}# {;ft*
Jlf tr**g,I$+ r*,.lIS djdls{ft*
#t'r- t{t ,.}1r..*},

:5 kh'
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Solve any Two out of Three 10 N{arks Each

Find stresses for the CST elcmelit shown below. Assunie plane stress condition. Nodal
displacements are given ?Sr ur : lntm, ur : 0.5rnm, u3 :2rnm, v1 : lmfir, v2 : 0 nim,
& v: : lr,tnt.

# * IS,* Sf*
1xs-3
?'lhl**a**l x I *lr

A iso parametric four node quadrilateral element ABCD has cocriineltes
B(12,6) , C(15,8) anci D(8,4). Detemrine the Cartesian coordinate of a point
has natural coordinates as (: C.8 arrd 4: 0.2.

A(10,5),
P u'iricir

Determine the natrrral frequency of vibration using consistent mass matrix with onc

bar element. An aluminun'r bar has a uniform cross-section, length I m and made up of

a rnaterial having E:70 x 10e N/m2 and p :27AA kglm3.
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