Student Exam No.

GANPAT UNIVERSITY
B. Tech. Semester 3™ Mechatronics 'Engineering, Régulat Examination November — December: 2013
STRENGTH OF MATERIAL
Time: 3 Hours Total Marks: 70
Insteuction: 1. Answet to the two sections must be written in separate answer books
2. Assume suitable data if required. 'S
3. Figures to the right indicate full marks
. Section - I \
1 (A) Prove that shear stress distribution in a rectangular sectio a beaflk which is (06)
subjected to a sheat force Fis givenby . _ F da 2 1
P | J
(B) A short column of external diameter D and intermalfdiameter d carries an (05)
eccentric load P. Find the maximum ecgentticity offehe load that cannot
produce tension in the cross section. @
2 (A) Draw shape of shear distribution diagtra r having following cross (0B)
sections under a shear force S’
(a) Rectangulat and circular shape (b apé (c) channel ‘C shape (d)

(B)

2 @)

channel ‘U’ shape (e) H shape (f) H ular shape (g) plus (+) shape

(h) Hollow citcular shape (i) T sha ted Tee (L)shape
The principal stresses at a pg ained material are 40 MPa both are (06)
unlike stress. Find analytigd graphically the normal, tangential and
resultant stresses on a Iﬁl inclinedfat 45° with principal planes.

\\ i
Derive graphically expreggions for finding out normal tangential and resultant (06)

stresses on an o ane in a rectangular element subjected to ditect unlike

stresses ingyo ally pérpendicular directions.
e

(B) A simply sup m is ‘I’ shape of flange is 150 mm wide & 10 mm thick (06)

and web is 200 long and 20 mm thick. Overall depth of T-section is 210

mm. B AB isaimply supported with a point load of 60 KN at 2 m from left

end A. Als ries U.D.L. of 20 KN/m on 4 m length from B end. Total span

AB i . Find Location where maximum average vertical shear stress exists

de of maximum average vertical shear stress

3l do you understand by neutral layer and neutral axis? (02)
@ e section modulus and its importance in bending? (03)
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A simply supported beam of span ‘L’ m carties a Uniformly distributed load of
25 KN/m over its entite span and a point load 50 KN at the centre of beam. If
the beam material can bear 100 N/mm? tensile stress and 160 N/mm?
compressive stress, find out maximum petmissible span length. The cross
section of beam is I-section. Thickness of flange and web are 20 mm. Top
flange width is 200 mm. Bottom flange width is 100 mm. Overall depth is 340
inimn.

OR

Derive an expression for bending stress at a layer in a beanf®

A wooden beam of width 175 mm and \
Wood

depth 400 mm is strengthened by
steel plates having thickness 10 mm
and height 300 mm as shown in
figure no 1. If the beam is used as
cantilever and the allowable stress is
steel is 120 N/mm?2, calculate
moment of resistance of section. The

400

ratio of modules of elasticity of steel
to wood is 10. 175
Figure No: 1

ion of shear stress produced in a circular
shaft subjected to torsion! at the torque transmitted by a solid circular

shaft is =[]/16 X F, x@&’

18 used to transmit torque.Find the maximum torque
imum shear stress induced to the shaft is 45 N/mm’

OR
A bea engtli)8 m is simply sup;ﬁorted at its end .It carries a uniformly distributed
load of 40 up to 4m of length and it starts at 1 m from left end of the beam.
Det e deflection of the beam at its mid point and also the position of

flection. Take E =2 X 10° N/mm® and I = 4.3 X 10° mm*.

overhanging beam ABC ,in which BC(3 m) is the hanging portion and AB(6m) is
am.A 10 KN load is applied at the end point of the overhanging portion.Find the
es over each point and deflection at the end point.
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A horizontal beam AB is simply supported at A and B,6m apart.The beam is subjected  (04)
to clockwise couple at 300KNm at a distance of 4 m from the left end.Calculate
deflection at the point where couple is acting and the maximum deflection. Take E =2

x 10° N/mm’and I=2 X 10° mm*. -

A cylindrical pipe of diameter 1.5 m and thickness 1.5 cm is subjected to an external (04)
fluid pressure of 1.2 N /mm’ Determine i)Longitudinal stress developed in the pipe
and the circamfesential stress developed in the pipe

A thin cylinder of internal diameter 1.25mm contains a fluid at an intem*;:re

N/mm? Determine the maximum thickness of the cylinder if , (i)Longitu inal i
0t to exceed 30N/mm? (i) The circumferential sttess is not to exceed 45 N &
A cylinder of thickness 15 cm has to withstand maximum internal pressure of 1.5 (03)
2
2

N/mm?If the ultimate tensile stress in the material of the cylin i SOO?mm
factor of safety 3.0 and joint efficiency 80%.Determine the diameter of the indet.

OR

What is strength of rivet? Explain pitch length, guage length dpe length with (04)
proper diagrams and also write the formula for strength of rivet
shearing.

4

A 6 mm thick angle section is jointed to a 10 ic et plate. The angle is (04)
supporting 2 load of 55 KN. Find out the num mm diameter power dtiven
rivets.

Calculate the value of a tivet in lap joint ect two plates 12mm thick in (03)

power dtiven and hand driven rivets. Use

diameter and 5mm thick is used asa  (04)
ing load and Safe load. Take factor of

A hollow mild steel tube 10 m long, 8 ¢
strut with both ends hinged. F
Safety = 3.0 and E = 2 x 10° Nfgnm™,

A hollow cylindrical castd is 35 m long with both ends fixed. Determine (04)
hasW®o carry a safe load of 250 KN with a factor of
s 0.7 times the external diameter.

minimum diameter of ¢
safety of 5. Take the inter

What is 'equivalent le n'? Give the ratio of equivalent length and actual (04)
length of columfls w: rious end conditions.

N

L 4

THE END
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