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Q.P. NO : 14599

(3 Hours)

N.B. : (1) Question No. 1 is compulsory.
(2) Attempt any three from the remaining five questions. : 1,;(
(3) Assume any suitable data if necessary. '

(4) Figures to the right indicates full marks. 3}«

(a)

(b)

(e)

(d)
(e)

(a)

(b)

| a*’rﬁas am:l the plane on which it acts.

Answer any four of the following :—

If a round bar of 37.5 mm diameter 2.4 m length is stretched i.'l:v ¥ {Smm, find its
bulk modulus and lateral contraction. Take young’s mﬂdui‘tﬁ&= IlﬂGPa shear
modulus 42 GPa for the material of the bar. 7 >

Derive the flexure formula. Yy »
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Draw Shear Force and Bending moment dlag;:m mrﬁrcomtﬂev:r beam shown
below - .

9_,04:‘-‘.*-]/#:1 s a 52N

A ]ns,———'3-m —'1--&:—{:;:. q-r"-m s

Lr T J"||"".

Find the maximum power that.can béuﬂnsrmtted through a 50 mm diameter at
150 rpm, if the maximum pggaﬁmblc shear stress in the shaft is 80N/mm?2.
For a rectangular scctmnfs‘f't.‘ﬁtbat the maximum shear stress is 1.5 times the
average shear stress. “~

Composite secti&h dé up>of copper tube of 150 mm diameter enclosed with
steal tube 150 ;n.m‘ rnal diameter and 12 mm thick. Length of assembly is
500 mm is fas :.t.r.’.'d al both ends. Now temperature of assembly is raised by
75°C. Find the s ﬂ.eveloped in each material and change in length of assembly.
Take E.=2x 10°MPa o = 12x 10%7c

B;* 1 }g_;lD’MPa a, =18 x 10%/%

A m».ned material is subjected to stress system as shown in figure. Determine
pnnmﬁle planes and principle stresses. Also determine the maximum shear
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(a) Draw the SFD and BMD for the simply supported beam shown in figure subjected .11[]‘_
to a trapezoidal loading. '
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(b) A beam of channel section 120 mm x 60 mm has unifogm ﬁkﬂuﬁs of 13 mm. 10
Draw shear stress distribution diagram for a vertical §e¢tion’where shearing
force is 50 KN. Find the ratio between maximum andmeanshear stresses.
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‘All dimensions are in mm
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(a) Determine the dbﬂ_!:cfiﬂ"ﬁ-..at' the free and C for the overhanging beam ABC 10
supported and lu_a’ﬁa"q\as shown in figure. Take E =200 GPaand 1= 13.5x 10°*m*

(b) tha,p you mean by ‘Limit of Electricity’? Derive an expression for care of section 10
«“ofeircular and rectangular sections.
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(a) Ahollows shaft of external diameter 120 mm transmits 30 kw power at 200 r.p.m. 10
Determine the maximum internal diameter, if maximum stress in the shaft is not to
exceed 60N/mm?.

(b) Find the Euler Crushing load for a hollow cylindrical cast iron coloumn 200 mm
external diameter and 25 mm thick., if it is 6 m long and hinged at both ends. Take
E=1.2 x 10° N/mm?. Compare the load with the crushing load as given by Rankine
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formula, take f, = 550 N/mm? and o =~ e G
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(a) A 200 kg weight is dropped on to a collar at the lower end of a Vertigz 10
long and 28 mm diameter. Calculate the height of drop, if the maximum insta
stress is not to exceed 120 N/mm?® . What is the comresponding ir
elongation ? Take E=2.0 X 105N /mm?. ! =

(b) A simply supported beam carries a UDL of intensity 2.5 kN/ 10

The cross-section is T-section having flange 125x 25 mm a ieb
total depth of 200 mm. Calculate maximum compressiveand tensible bending
stresses and draw bending stress distribution ddiagram at mid-sp




