[image: image1.jpg]] 2350 ] H-o

S.E. (Mech./Auto.) (Semester — IV) Examination, 2007
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date: Wednesday, 14-11-2007 Max. Marks: 100
Time: 2.30 p.m. to 5.30 p.m.

Instructions: 1) Solve any three questions from each Section.
2) Assume suitable data wherever necessary and state it
clearly

3) Figures to the right indicate full marks

SECTION -1

1. Solve any four: (4x4=16)
a) State the assumptions made in deriving torsion formula

b) Calculate the power that can be transmitted by a shaft of 60 mm in dia and
rotating at 180 rpm if the permissible shear stress in the shaft material is
85 MPa.

©) Draw the sketches of ‘L' T & 'T" sections of a beam and show the bending
stress distribution graphically (any two).

d) A circular rod having 20 mm dia. and 100 mm long, made of mild stecl, is
subjected to axial tensile load of 80 kN. Calculate the values of tensile
stress and strain induced in the rod. E = 2x105 N/mm?.

€) A simply supported beam of length 10 m carries an UDL of 10 kN/m run
over the entire span. Draw SFD for the beam.

2. a) State the assumptions made in theory of simple bending. 4
b) Draw SFD and BMD for the loading condition given in Fig. 2-1 and locate
a point of max. bending moment and point of inflection if any. 13
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[image: image2.jpg]3. The cross-section of a simply supported beam is shown in Fig.3-L The beam
carries a load of 10 kN as shown. It is subjected under a UDL of 3.5 kN/m.
Calculate the bending stresses at section a-a
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SECTION OF A BEAM .
Fig3 -1

4. The shear force acting on a beam at an I-section with unequal flanges is SOkN.
The section is shown in Fig 4-I. The moment of inertia of the section about
N.A. is 2.849x10° mm®, Calculate the shear stress across the section and show
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it graphically.
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SECTION - 11

5. a) Derive an expression for normal stress and tangential stress on an oblique
section of a body subjected to direct stresses in two mutually perpendicular
direction. 8

b) At a point in strained material, a tensile stress of 100 N/mm? and
compressive stress of 80 N/mm? acting on two mutually perpendicular
planes and shear stress of 20 N/mm? acts along these planes. Determine
Normal, Tangential and Resultant stress on a plane, inclined at 40° with
plane of compressive stress. 8

<) Define principal planes and principal stress. 2
6. ) Derive an expression for slope and deflection of simply supported beam
, loaded with uniformaly distributed load over entire length. 8

b) A beam 3.6 m long and having rectangular section 30 ém deep and 12.5 cm
wide, rests on supports at its ends and carries a point load at its centre. If
: maximum bending stress set up be 16 N/mm?, find the value of W and
» deflection at the centre. 8

Take E = 1.2x10* N/mm?.

7. a) Derive an expression critical load for a column having both ends hinged. 8

b) Calculate safe compressive load on hollow C.I. column with one end fixed
and other hinged. An external and internal diameters are 15 cm and 10 cm
it respectively. The length of column is 10 m. Use Euler's formula with factor
of safety 5 and E = 95 kN/mmZ, 8

8. a) The maximum stress produced by a pull in a bar of length 1 m is
: 150 Nfmm?. The C.S. of bar is as shown in figure. Calculate strain energy stored
: in bar. Take E = 2x10° N/mm?. 8
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b) Give the general expression of bending stress in curved beam at any point
at a distance y from neutral axis. Give meaning of each term.

‘Sketch the stress distribution of straight beam subjected to bending and

curved beam subjected to bending.
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