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Question Paper Code : C 1132

BB Tech. DEGREE EXAMINATION, APRIL/MAY 2010.
Fourlh: Semester
Mechanical Engineering

CE 1262 —

STRENGTH OF MATERIALS

(Gommon to Automabile Engineering/Mechatronics Engincering/Motallurgical
Tngincering/Production Engineering]

(Regulation 2004)
Masimum : 100 marks
Answer ALL questions

PART A— (10

20 marke)

Define Poisson's Rato.

Deine: Resilience, roof resiience and modulus ofreslience:

Whatdo you mean by the pointof contraflexue?

ket the shear stres distribution dingram across (e depth f a T — soction.

What is Polar Modulus? Give the expres
shaft ard for o Bollow shafr

jons for Polar Modulus for a solid

Define: Torsional rigidity of a sha

State Area Moment theorem.

Give the relations between curvature, bonding moment, shear force, slope,
deflection ele., at a section

edto

Define: Thin eylinders. Name the siress:
internal fuid pressure.

et up in a thin eylinder subj

Give the expressions for strain energy in bending and torsion.
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PART B — (5 1

80 marks)

) The wltimate stress, for a hollow steel column whieh carries an
axial load of 1LOMN is 480 Niam?. If the external diameter of the
column is 200 mm, determine th internal diameter. Take factor of
safety = 4. ®

i) Draw the stress-strain curve for mild steel subjected to tension and
indicate the salient points,

or

() Derive an expression for valumetrie strain for a rectangular bar
which is subjected to three mutually perpendicular tensile stresses
®

) A test clement is subjected to three mutually perpendicular
nequal stresses. Find the change in volume of the clement, if the
algebraic sum of these stressos is caual to zero. ®

A square beam 20 mm x 20 mm in section and 2m long is supported at
the ends. The heam fails when  point load of 400 N is applied at the
centre of beam, What uniformly distributed load per meter longth will
break a cantilever of same material 0 mm wide, 80 mm deep and 3 m
Long?

o

Draw the SF. and B.M. diagrams for a simply supported beam carrying a
wniformly varging load from zero al cach end 1o w por unit length at the
centre.

A closely coiled helical spring made of 10 mm diameter steel wire has
15 coils of 100 mun mean diameter. Tho spring is subjected to an axial
Ioad of 100 N. Caleulate:

@ the maximum shear stress
) the deflection and
i) stiffness of the spring.
Talke modulus of rigidily, € 81610 Nimm®

or

A colid cireular shaft transmits 75 kW power at 200 rpm. Calculate the
shaft diameter, i the Lwist in the shat is not exceed 1° in 2 metre lengt
of the shaft and the shear siress is limited to 50 Nimmi. Take
€ =1x10° Nt

2 Cnse



[image: image3.jpg]14 @ Acantilever of length & m careies two point Ioads of 2 kN at free end and
KN at a distaee of 1 m from the free end. Find the deflection at free
end using area moment method. Take E = 2 x 10° Nm? and
1210

or

(b} A simply supported beam of length 4ea carries point loads of 3 KN each at
adistance of 1 from each end. If &= 2x10° Nimro® and 1=10° man for
v beam, thn using conjugate bezm wethod, determine
) Slope al each end and under each load,
(i) Deflection under each Toad and at the centre,

(@) Derive the expressions for hoop stres and longitudinal stress in a thin
eylinder with ends closed by rigid flanges and subjected to an internal
Hluid pressure. Take the internal diameter and shell thicksess of the
cylinder to be d and  respectively

or
() A point in a strained material is subjected to stresses shown in

Tigare Qn. 15 (b). Using Monr's cirele method, determine the normal end
tangential stresses across the oblioue plane. Check the answer

analyteally
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Figure Qa. 15 (b)





