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Question Paper Code : A 3607

[T E

B.E/B.Tech. DEGREE, EXAMINATION, APRIL/MAY 2010.

Second Semester

Mechatronics Engincering
CE 251 — STRENGTH OF MATERIALS
(Common to Fourth Semester Mechanical Engincering)

(Regulation 2001)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (102 = 20 marks)

L The young's modulus of a materials is 210 KN/mm? and the rigidity modulus is
75 kNfmm. Determine its bulk modulus.

2 A compound bar is made of two materials and is subjected to compression.
Write the two conditions that are used to find the forcen in cach matorial

3. What are the different types of supports for a beam?
4 What is the relation between shear force and bending moment of a beam?
5. Define the stiffness of u helical spring.

6. Write the expressions for principal stresses in terms of normal and shear
stresses,

7. A thin cylindor 600 mm internal diameter contain a fluid under  prossure of
3 Nfmm. If the permissible tensile stress is 100 Nimm?, determine the
‘minimum thickness required for the pipe.
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Acantilever is subjected to a point load W at the free end, Determine the slope
and deflection at the free end by moment arca method.

A cantilever of length L. carries a load W at the middle of its length. If Kl is the
flexural rigidity of the cantilevor, what is the deflection under the load?

State Castigliand's first theorem,

®
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PART B — (6 x 16.= 80 marks)

A bar 30 mm x 30 mm x 250 mm was subjected to 8 pull of S0KN in the
direction of its length. The extension of the bar was found to be
0125 mm, while decrease in each lateral dimension was found to be
0.00375 mim. Find the Young's modulus, shear modulus, bulk modulus
and Poisson's rati.

or
Asteel rod of 30 mm diameter and 5 m long is eonnected to two grips and
the rod is maintained at a temperature of 95°C. Determin the stress and.
pull exerted when the temperature fals to 30°C, it
@ The ends do not yield
i) The onds yield by 1.2 mm

Take E=2x10° N fmm* anda=12x10/"C.

6 The state of stress at a point in a stressed body is given us follows :
a0

0,0 = 200MPa, 5,, =350 MPa, 7,, = 100MPa.
Find the principal diroctions and principal stresses. If the Youngs
modulus = 210 GPa and Poisson's ratio = 0.3, find also the principal
strains,

(i) Tind the relation botween the Young's modulus F and bulk modulus
K of an elastic material. ®

or

@) An axial tension of 24 kN on a bar of 16 mm diameter caused a
reduction of diameter by 0.00040 mm. I modulus of rigidity of the
materinl is 0.6 x 10° Nimm#, find the Poisson's ratio, modulus of
elasticity and the bulk modulus. ®

() Find the elongation of a suspended har to due its self weight.
Assume necessary paramoters, )
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A solid shaft is subjected o0 a torque of 100 Non. Find the necessary shaft
diameter if the allowable shear stresa is 100 Nimm? and the allowable
twist is 3° per 10 diameter length of the shaft. Take C = 1 x 10° N/,

or
) State any four assumptions made in the theory of simple bending,
)
M
6 Desivethe bonding ormula G/ - a2

A thin eylinder 1.5 m in diameter and 4 m long is subjected to an internal
pressure of 3 Nimm, If the maximum stress is not to exceed 150 N,
find the thickness of the ylinder, F=200kN/mm® and 4=0.25. Find also
the changes in diameter, length and volume of th eylinder.

or

At @ point in a strained material, the horizontal tensile stress is
80 Nimum? and the vertical compressive stress is 140 Nimm?. The shear is
40 Nimmy. Determine the principal strossos and the principal planes.
Find also the maximum shear stress and its planes.

Using principle of virtual work, find the deflection at the free end of the
cantilever beam of span 8 m carrying a point load of 50 kN at frec end.
EI=360000kNm”.

or
Using energy method, find the slope at the ends of a simply supported

beam carrying a point load of 50 kN at the centre of the span. Span = 6 m
EL=60000kNum”.

A 3607





