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Q.1

Q.2

Attempt any Four (20]

(a) What are assumption are taken in the analysis of thin cylinder? Write
formulae for hoop stress.
(b) What is Macaulay’s method of beam deflection analysis? What are the

advantagc over the direct integration method?

(¢) Determine the length of central bore of20 mm dlameter to be made in steel
tie rod of 50 mm diameter and 2. 5 m long when it is subje«,ted to pull of 100kN
o that it extension increased by 15 9% of that without bore. Take E=200Gpa.

(d) A steel plate of width 120 mm and thickness 20 mm is bend into a circular
are of r-Aius 10mm determine stress induced and bending moment which will

produce the maximum stress. Take E=2x10° N/mm".

(¢) What are the assumption are taken in the analysis of shear stress in beams?

(a) Determine tue dia. of solid shaft; which will transmit 300 kW at 250 r.p.m
and the working conditidn'td be'\satisﬁed are: The twist should not be more than

1%ina shaft of length 2 m and the max1mum shear stress should not exceed
[10]

30 N/mm”. Tal\eG—IXIOSN/mm S

(b) A cylind: jcal thin drum 80 cm in'dia. and 3 m lor ~ has a shell thickness of
I cm. If drum is subjected to mtemal pressure of 2.5N/mm?, determine
(1) the change i in diameter (i) chan_ge in length and (iii) change in volume

Take E=2x10°> N/mm? and poisons ratio = 0.25. [10]



Q.3

Q.4
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2 »a and 3 m
. ; 2 i In area an
(a) Calculate the instantancous stress produced in a bar 10 ¢cm ¢
. . . > )ni[ude ,If lhc
long by the sudden application of a tensile load of unknown mag
: . : : , >termine
elongation of the bar due to suddenly applied load is 1.5 mm. Also de

the suddenly applied load Take E=2x10° N/mm?., [10]

(b) A beam of length 6 m is simply supported at its ends and carries two point
loads of 50 kN and 45 kN at a distance of 1 m and 3 m respectably from the left

support. Find:
(1) Deflection under each load,
(11) Maximum deflection, and
(i) The point at which the maxirﬁurn ‘det‘v]ecti:on eccurs.

Take E=2x10° N/mm? and 1 = 85 x10° mi* [10]

(a) A steel rod 5 m long and 30 mm in dia_ is subjected to an axial load of SOkN.
Determine the change in length, diameter and volume of the rod. Take E=2x10°

N/mm? and Poisson ratio = 0.25. " ¢ & [06]
(b) Eva!qate U extension_ of reetg‘ngu'!ar rod\ under self-weight. [04]

(¢) A short column of rectangu]ar cross sectlon 80 mm by 60 mm carries a load
of 40kN at point 20 mm from lh\, longer Slde and 35 mm from the shorter side.

Determme the maximum compresswe and tensile stresses in the section. [10)
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(a) The stresses on two perpendxc:ular planes through a point in body 30MPa
and 15 MPa both tensile along the shear stress of 25 MPa. Find (1) the magnitude
and dxrecuon of prmcrpal stresses. (ii) the planes of maximum shear stress

(1ii) the normal and shear stresses on the planes of maximum shearing stress.

[10]
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(b) Draw S.F and B.M diagram for the loaded beam shown n fig-(1) [10]

Q.6 (a) Draw the Shear force and Bendinf,; dlagram fdf'th;: Béam\‘sﬁba in Flg -'B(a)

Al '['1-0]

(b) Two mutually perpencllcglar pla,nes of an element of, material are subjected
to dlrcct sti‘esses of 10 5 MN/I‘ﬁ’t (tensile) and 3.5 MN/m? (compressive) and
FO shear Qf 7 MN/m\ .F md graphlcally or otherwise:

(l) 'Ihc magmtude andgimectxon of principle stress and

(u) The magmtude of the normal and shear stress on a plane on which the shear

stress is maximum. 110]
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