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Exam.Code:0940

1019 Sub. Code: 7047

B. i
E. (Mechanical Engincerin
MF(;-40F?urth Semester ¥

2: Mechanics of Materials-1

Time allowed: 3 Hours
QTE: Aueny! five questions i ‘ Max. Marks:
Nor nd selecting b ons in all, including Questi rks: 50

‘ g rwo questions from each Part westion No. [ which is compulsory
2) Describe Tresca Failure Criterion in brief X-X-X
b) St first and second moment area theoréms
) Brielly deseribe lateral stability of beas '
(d) State and prove Castigliano’s First Theorem
(e) State and prove Stiffness coefficients reciprocity

' (25 = 10 Marks)

Ql

es ‘
I ss t perpelldlCular p]anes are 5 MN/m (tensil ) MN/
stress ata olnt across two / € all(l ;.S m

g Mohr’s circle method, find t! - :
, find the normal, tangential stresses and resultant stresses and its obliquity
(6 Marks)

(4 Marks)

Q2. () The P

(tensile)- Usin
anaplane 20" with the major principal plane.
(b) What do you mean by Strain Rosettes? Describe various types of stain Rosettes

. 2 .
stress is 180 MN/m’ tensile and the minor principal

s 225 MN/m?, find the value of minor principal stress
ure. (4 Marks)

Q. (2) In a steel member, at a point the major principal
qtess is compressive. If the tensile yield point of the steel i
2l which yielding will commence using distortion energy criterion of fail

(b) A bent rectangular bar is subjected to an inclined force of 3000 N, as shown in figure 1 below. The

cross section of the bar is 12 x 12 mm. Determine the state of stress at point A caused by the applied force and
(6 Marks)

dso finds the maximum principal stress.

Figure: 1
(3 Marks)

formly distributed load of
rt A (left Support).

nt curvature relation.

. ' '
(a) Derive an expression for mome
supported al t

- K(;)/ :‘; :Sam' AB o'f span 8 meters is simply
Determine ] erits efntlre length and a concentra

ie maximum deflection in the beam ai
Take: E=200x10°KN/m’  and

he ends. It carries a uni

ted load of 60 KN at 3 meters from suppo

d the location where the deflection occurs.
1= 80x10" m’ (7 Marks)

(3 Marks)
(8] prc\'cm

Part-B

Jumns. Discuss various ty
and is braced at its top by cables so as
¢ 2 below. If it is assumed 10 be fixed at its base,

afety for puckling = 3.0, Take E=T70
(7 Marks)
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(2) Define eritert o o
¢fic criteria for stability of equilibrium in €0 pes of equilibrutt

al its bottom

(b , .
) The aluminium column is fixed
in the figur

Moye

Ment ¢

'thfmintl ot the top along X axis as shown

Gha, 4 “ht‘ largest allowable load P that can be applied. Use factor of s
17215 MPa, A = 752107 m} L = 61.3<10°m", Iy = 23.2x10° m".
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Figure: 3

s shown in figure 4 below from a height of 06 r,,.
board? The diving board is 50 » 300 mm 5
flection charactenistics of the board

5 Mari

(1) A man weighing 80 kg jumps on a diving board a

What maxinum bending stresses will this cause in the
ection Tako L =12 GPa Use virtual force method to determine de

A

Assume pinned
50 mm

[t
=1

§l

2.4mM
1.2m

Figure: 4

A two span ; y P i
pan continuous elastic beam on slmplc supports carries a uniform distributed load as «
$ nown

he figure e eing flewih ) - .
b ow Using flexibility coetficients method determine the reactions at a, b and ¢ Also pl
. ¢. Also piot e
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