sy e

Student Exam No.

Ganpat University
M.Tech SEM II (CAD/CAM) Mechanical Engineering
Regular Examination July 2013 °
Time: 3 HOURS

3ME211 Engineering Analysis and Optimization
Total :
Instructions:

1) Assume suitable data if necessary.
2) Write your answer to the point. 4
3) Draw neat and clean sketch/figure.

SECTION I
Q.1 [12]
(a) Explain in brief body force vector, traction force vector :
(b) A plane truss as shown in the figure 1 composed of me with square
cross section of 10 x 10 mm and young modultis4s of 70 Cga.
(a) Assembl :1
(b) Com al'displacement. '1
: OR |
Q.1 ) 4 [12]

(a) Explain rkins, approach to solve engineering problems in FEM.

(b) A steel N cled as two bar elements as shown in Fig. 2. Determine the
| displacement and axial stress in each of element. What other concern

e examined? If temperature rise of 80 °C is given to rod then what is

esult? Assume suitable coefficient of expansion.

E=201GPa A =500mm’

Fig. 2
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Q.2 [11]
(a) What is importance of Jacobian matrix of transformation in CST element?
(b) Derive the shape function of bar element of length L and two nodes.

OR S

(a) Derive strain-displacement matrix for CST element.
(b) What is isoparametric representation in FEM? Give correlation between x

and y coordinates to £ and 7 coordinates in CST element. s
Q.3 Attempt all questions. [12]
(a) Justify following statement - ‘As the number of elements increasesin FE

structure more the accurate result we get’
(b) Explain penalty approach for treatment of boundary conditions i
(¢) Write down the properties of global stiffness matrix.

Q.2

SECTION II
gt ] ¢ 2]

(a) Find the value of x* at which following functi ins aximum :

2]
)= 10427

(b) Write down the necessary and sufficie
optimization problem.
(¢) Explain r'" differential of functiond

Q4 &
(a) The efficiency of screw

~(1/ 10
o2 ]

on_ditions for multivariable
iable optimization.

[12]

is a constant. Prove that the efficiency of the

when o = 45—ﬂ with 77, =£1“—SM
2 (1+sing)
(b) Explain di tt of possible points in design space with figure.
(¢) Determine the imum value of the function f(x)= xcoszx in interval
to f*r iteration using Fibonacci method.

Where o lead is a

screw jack wi

[11]

Q.3

- Newton method of optimization.
(b at s methods available to solve a multivariable optimization
p m  with equality constraints. Also explain one of the methods in

detail’
OR

[11]
inimize f(x)=0.6-[0.7/ (1+x%)]in interval [0, 3] by the Fibonacci

nethod using n = 4.
he deflection of the beam is inversely proportional to the width and the
cube of depth. Find the cross sectional dimensions of a beam, which
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Q.6
(2)
(b)

; -
corresponds to minimum deflection, that can be cut from a cylindrical log of
radius r.

Attempt following questions.

Write down a short note on Kuhn-Tucker conditions.

Write a short note on Golden Section Method : @
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