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STRENGTH OF MATERIALS _ II

Time: 3 houfs
Answer any five questions

AII question. ._^_.y equal marks

Design a solid shaft required to transrnit 250 IiW po\verat 150 rpm. The rnaximurn torqLre

is not to exceed the mean b1,30% and the shear stress is Iirnited to 75 N/mrr2. What
percentage saving in *eight riould be obtained if the solrd shaft'ntere replacedlbl, a

Ilollow shaft rvith ir-rternal diarreter is 0.8 tirnes the external diameter. the length. uraterial
and the maximum shear stress being the same? !5l

Derive the erpression lor the defonnation ola close-coiled helical spring subjected to an

axial pLrll. ! 51

'3. De,rir,te the Euler's critical load for a colunrn (l-, A, I and E) with one errd fixed and the
other end is free. I I 5]

A semi-circular beam of radius 5 m and uniform cross-section is sLrpported on three

symmetrically placed colurrns. The beam rs sub.jected to a uniformly distribLrted load of
intensity 25 kN/m. Analyse the bearn and drarv the bending mornent diagrarn. ! 5]

A J rn long steel hinged-lrirrgcd tuhtrlar 5trrrt \\ ith (\tenral art.l inte rrtal dirrneters ol
150 rnnr and I25 rnrn reSpectively" is subjected to an axial compressive loaciof 75 liN and

a transverse load 25 I<N at its rnid-span. Determine the rnaxinrum bending monrent and

stresses. I I 5]

A masonry dam oltrapezoidal section,6.6 nr high. has a vertical u'ater lace and retains
u,ater to a depth ol6 nr. T'he u,idth of the dam at the top is I rn and :l rr at the base.

DeLennine the rnarir.nunr and nrinirnul.r.r stresses intensities at the brise. The unit n'cight of
ma.sonry/ rs 20 l<.Nlrl I I ilL'-l
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A beam of rectangular cross-section, 75 rrrl x 150 rlrn. is sLrb.lected to a bending
moment of 20 kNrn in a plane rnaking an angle 45t' (Anti-Clockrvise) w'ith respect to a

vertical axis passing througlr the centroid of the section. Deterrnine the neutral aris of the

section and also calculate the maximurn bendirrg stress induced irr the section. tl5]

A eylinder has 1.8 m dianreter. l2'.5 mrn rv,allthickness and 3 rn long containing a fluid at

a pressure of 3.5 N-irnm2. Determine the circurnferential ancl longitr-rdinal stresses due to
the fluid pressure.

--oo0oo--

I I 5]

i.

5.


