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2
3

Attempt all questions.
Make suitable assunrptions wherever necessary.
Figures to the right indicate full rnurt r.

Section I

Discuss shape function rvith respect to one dimensionar probremState the principle of minimum rootio"uryl potentiar energy and apprythe same to determine nodar orrpil.r-.nt of the spring system shown inFigure l .

f lg t i te r  r ' : : i

OR

A two member truss is rlo.11 in Figure 2. The cross-sectionar area ofeach member of the rruss is 100 mrn2inithe modur", 
"i;i;r;;;ity 

is 200GPa' Detennine the deflections, rru.tio* and stresses in each of themembers.

Figure 2

what is FEM? what are the advantages and rirnitations of the method?

Ex.llain the properties of stiffiress matrix K.what is FEM? Skerch the.dr{.il ities or erements used in finireelement analysis (lD, 2D and 3D). 
- -r r

OR

Explain the temperature effect in one dimensional problem.Explain the elimination approach of imposirrg bouncrary lonairionr.
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Consider a brick wall of thickness L:30 cm, k: 0.7 Wlm'0C. The inner

;";;;;r;'iiic ."0 the outer surface is exposed to cold air at -150c.

The heat-transfer coefficient associated with the outside surface is h : 40

Wm2.0C. Determine the steady state temperature distribution within the

wall.
Explain how the model and apply boundary conditions to following

types of problem:
l. Iiollow cylinder under internal pressure, with one end closed'

2. Belleville SPring.

Section II

(a) Explain Fibonacci method of optimization'
(b) Find the minimum of the function

0 . 7 5  r  1
f  (1 . ) :0 .65 -  

1+A,  
-  0 .65I  tan- '1

using the r".ini rnethod with an initial step size of t0 : 0.1, 1"1 : 0.0,

andc=0 .01 .
OR

(a) Explain Golden section method of optirnization'

(b) Determine the maximum value:of the function .f(*)=xcasTlx'in

interval [0, 0.?] up to four iteration using Fibonacci tnethod.

(a) What is the secant method? Explain it'

irri What are the limitations of classical methods in solving a one-

dimensional min imization problem?
OR

Q-s
(a) Write the engineering applications of optimization'

ibt What is optiirizationZ Eiptain processor for optimization of problem?

Q-6 AttenrPt anY three
(a) Explain the steepest descent method'
(b) Explain the Univariate method'

G) How mathematical modeling is use full in engineering optimieation?
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