Student Exam No.

GANPAT UNIVERSITY

B. Tech. Semester 3 Mechanical Engineering, Regular Examination November — December: 2013

STRENGTH OF MATERIAL

Time: 3 Hours atks: 70
Instruction: 1. Answer to the two sections must be written in separate answet bo*.
2. Assume suitable data if required.
3. Figures to the right indicate full matks \
Section -1
1 (A) Prove that shear stress distribution in a rectangular section of m whikh is (06)
F (d?
subjected to a shear force F is given by T=—s|—- Y2
21 4 ’
(B) A cast iron water pipe, 400 mm inside diameter and 450 tside diameter, is (05)
subjected at two points 8 m apart. Find maximum stress i etal, when the pipe

is running full of water. The density of met
KN/m®.
2 (A) Derive classic flexural formula based on theo
(B) Thtee beams have the same length, the
moment. The cross section of beam are a

width and a circle. Find the retentions
with respect to the square beam.

7gm/cm’ and that of water is 10

vable stress and same bending
rectangle with depth twice the

2 (A) A circular beam is cantilev end and carries a point load at the free

: _ Maximum Bending Stress

end. Prove that the ratio®@f sp = €% Maximum Shear Stress
(B) An inverted T-bea orted having a point load of 100 KN at midspan.
Flange & Web thi:& mm. Flange and Web are 500 mm and 300 mm
long tespectively. of T-section is 400 mm. Draw shear stress
distribution diagramgacro e section at point of maximum shear force, including

values at all impogfantpeints.

3 (A) Explain cl@ﬂy, graphi€al method of finding out stresses in a rectangular element
subjected to esses 0, and O, and shear stress (8)- Using the same method,
find out principalplanes and principal stresses.

(B) A shortgolumn

3 @A)

gextemal diameter D and internal diameter d catries an eccentric
aximum eccentricity of the load that cannot produce tension in the
OR

ular block subjected to a direct tensile stress of 800 N/ mm’ along with sheat
. ermine the shear stress if major principal stress not to exceed 1200 N/mm’
ile). Also find the minor principal stress. Check the answert by Mohr’s citcle

rt hollow pier of 1.2 m square section outer side and 1.0 m square section inside

s subjected to a direct load of 120 kN along its outer edge point. Determine the final

sses at the base of the pier. Draw neat sketch of stress distribution diagram.
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Section - 11
4 (A) A solid shaft is required to transmit 80 KW power at 100 rpm Find the suitable
diameter of the shaft if the maximum torque transmitted in each revolution exceed the

mean by 15%.Take allowable shear stress as 60 N/ mm? for the material of the shaft.
4 (B) A solid shaft of 60 mm diametet is transmitting 80 KW power at 300t.p.m.Calculate the
s for a

maximum sheat stress induced in the shaft and the angle of twist in de
length of 8 m. Take N =6 X 10* N /mm’

4 (C) Asolid shaft is subjected to a torque of 14000 N-m. Find the necess@sy d
shaft if the allowable shear stress in 80 N/mm’ and the allowable twisx

diameters length of the shaft. Take N=0.6 X 10°.Find the suitable diamete

OR .
4 (A) A cylinder of internal diameter 0.60 m contains air at a pregsuge O h’mmz.lf the

maximum permissible stress induced in the material is 70 N/mm’, figd the thickness

of the cylinder.
(B) A cylindrical pipe of diameter 2.5m and thickness 1.5 m @nd iected to an internal
© fluid pressure of 2.2 N/ mm?>Determine the longitudinal's eveloped in the pipe

& Citcumferential stress developed in the pipe.

(C) Derive the relation between slope, deflection an ius of gurvature.

5 (A) A double siveted double cover butt joint is plates thick is made with 20 mm
th at which the joint will fail and
for tearing, bearing and sheating

sivets at 60 mm pitch. Calculate the pull pet
also its efficiency. Take stress as 460,730,34
respectively.
(B) What is lap joint and butt joint explai 1> Draw the diagrams for (i) Single and
uble cover double riveted butt joint,
(C) A double riveted double cover bfigjei plates 14 mm thick is made with 20 mm
o, for the plates is 420MPa and ¢, and o, for

| Calculate the pull per pitch length at which

diameter tivets, at 80mm
rivets are 300 and 620

OR
g load for the column when both ends of the

5 (A) Derive the equatio ipplin

column are hinge t diagrams and notations.

(B) A beam 4m lon sim upported at its end is carrying a point load of 60 kn at its
centre, THe momeat of incrtia of the beam is 78 X 10° mm*.If E for the material of the
beam = 3.1 : + Calculate the deflection at the centre of the beam and slope

at the supports.
(C) A beamgof length 8m is simply supportted at its end and carties two point loads of 48

KN and a distance of 2m and 3m respectively from the left suppost. Find the

¢ each load, maximum deflection and the point at which maximum

urs take E =2.5X 10° N/ mmPand I = 45 X 10°mm”,
6 (A) steel tube 25 mm internal diametef, 32 mm external diameter, length 3 meters

s used®as a strut one end fixed and the other ends hinged. Calculate the euler’s
se load using E=2X 10>Also find the euler’s collapse load by other three cases.

ompare the crippling load of a solid circular section of 350 mm diameter with a
Sllow citcular section of the same area and 30 mm thickness. The other conditions
&the same for both columns.

A rectangular column section of size B x D is hinged at both the ends. Determine the limiting

length of the column so that the critical stress is 6 N/mm?2, Take E=18000N/mm?
END OF PAPER
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