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GanPat UniversitY
M.Tech SEM tr (CADiCAM) Mechanical Engineering

3MErllTi;T;1;'i"1["'"-1H3l1t*"""""rorarMarks:70
Time:3HOURS
Instructions:

1) Assume suitable data ifnecessary'
2) Write Your answer to the Point
3j Draw neat and clean sketch/figurt' 

,"arr.*,
u2l

Q.1\<'^ 
(a) Explain in brief body force vector' traction force vector and point force in

Fig. I

(a) Assemble global stif&ress matrices'
(b) ComPute nodal disPlacement' 

*
Ir2l

(a) Differentiate between FEM and classical methods for solution of engineering

problems.
Ol i ti."ir"a is modeled as two bar elements as shown in Fig' 2' Determine the
t-' 

;A displacement and axial stress in each of element' What other concem

Q.1

{/

should be examined?
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(a) How do we calculate shess in truss element? Derive formula for stress in 3D

truss element.
bar element using Galerkin,s approach in

OR

(b) Derive the stiffness matrix for
FEM.

Q.2

Q.3

(a)
(b)

(b)

(c)

Derive the shape function of bar element of length L and two nodes.
what. is isoparamehic representation? Give ioreration between x and y
coordinates to € and ry coordinates in CST element.

I IU

Atlempt all questions. n .'l
Justi$ following statement - 'As the number of elements increases in FEM 

Ftr
structure more t}le accurate result we set'
Explain penalty approach for treatmerit of boundary conditions in FEM.
How local coordinate is transformed into global coordinate system in FEM?
Explain using truss element.

SECTION II

Find the value of x* at which following function attains its maximum : 
ll2l

-f @ I = -f --,-.'-( 
r/2 )l( r' I oo )/ | ol)

I0tl2z
Write. down the_ necessary and suffrcient conditions for multivariable
opnmtzatlon problem.
Explain rtr differential of function in Multivariable optimization.

OR

The efficiency ofscrewjack is given by 
[l2l

n=  
t *o

ta:l'(q + d)
Where a lead is angle and f is a constant. prove that the efficiency of the
screw jack wil l  be maximum '-d '  ( l -sinl)wnen a=4)-; wrth ?.*z -- ( l+sinl)
What are differences between constraint swface and composite surfaces?
Determine the maximum value of the function 'f (x) = xcostrx' in interval
[0, 0.7] up to four iteration using Golden section method.

Explain Newton and euasi- Ne,a.ton method of optimization. 
tlll

The deflection of the beam is inversely proportional to the width and thecube of depth. Find t]'e cross sectionai dimensions of a beam, which
conesponds to minimum deflection, that can be cut from a cylindrical log ofradius r.

Q.4

(a)

(b)
(c)

(a)

(a)
Q.4

Q.s

(b)
(c)

(a)
(b)

OR
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[11]Q.s
(a) prinimlz e f(x)=0.65-[0.75i (i+r'?)]in intewal [0,3] by the Fibonacci

method using n: 4.
@) Stare various methods available to solve a multivariable optimization

problem with equality constraints. Also explain one of the methods in
detail.

Q.6 Attempt following questions. Il2l
(a) It has been decided to leave a margin of 30 mm at top and 20 mm at other

three sides on the printed page of a book If the area of the page is specified
as 5e4 mm2, determine the dimensions of a page that provide the largest
pri-nted area.

(b) Explair Saddle point with one example.
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