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MECHANICS OF SOLIDS

(ME)
Maximum Marks: 70 Z? :- o'7-- 2-i:'), t-- Duration:3 hoursNote: l.This question paper con tains two parts A and B.

2. Part A is compulsory which carries 20 marks. Answer all questions in part A.3. Part B consists of5 Units. Answer any one full question from each unit.4. Each question carries I0 marks and may have a, b, c, d as sub questions.

Part-A
All the following questions carry equal marksI State the Hooke's law.
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Derive the relation between the shear force and bending moment in a beam.Mention the assumprions in the theory of simpre b*ofi;:-""
!in! an expression for section moduius oru i..t njrr-u.-rection of a beam.
Jefin9 the-terms: principar pranes and principur rtrIrr., 

----'
Give the relationship beiween the deflection of u u9urn ura (i) rate of loading (ii) shear force.what is the relationship between the ,9oo una torgitrlinal stresses in- itrin cytinaerszState the assumptions made in the theory of torsion.

Answer All the following questions.
I I A steel rod which tapers uniformly

subjected to an axial load of 6000i.{
OR

Part-B

from 5 cm d i am eter to 
-3 

cm o, r-*:ro#,:;; :|SI3,,,
.If E: 2 x 105 N/mm2 , find the extensioriof tne roa. itOl

The extension in a rectangular steel bar of length 400 mm and thickness 10 mm is found to be0'21 mm' the bar tapers uniformly in width frim 100 mm to s0 mm. if the young,s modulusis 200 GPa, determine the axial load on the bar. [10]

1A cantilever of length 3m caries a gradually varying load, zero at the free end to lkN/m atthe fixed end .Draw the S.F.D and g:M.O foithe.urif*.. '

OR
A simply supported beam AB of length 2.5m carries two point loads of 2 kN,4 kN at lm andl'5m from left supporr. Draw SFD and BMD for simpry suppo.tea beam. [10]

Derive the equatio, *JO: fly : E/R. [10]

Distribution of shearing stress over rectangular section? [r0]
t6
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Draw "Mohr's stress circle" for principal stresses of g0 N/mm2 tensile and 40 N/mm2
compressive and find the resultant stresses on planes making 250 and600 with the majorprincipal plane. Find also normar and tangentiar stresses on ih.r" pranes? [10]OR

.4 r1:.1 specimen i; subjected to the &lrowing principar stresses I20 N/mmz(Tensile) 50 N/mmz 
{compressive). It ih; 

-p?"i"rtiffiritv 
rimit for the steerspecimen is225 N/mmz, find the faciory orsarefr-ai;;;G to: [10]i).Maximum principal stress theory

iilt4aximum principal strain theory
iii) Maximum shear stress theory.

Designasuitablediameterfor a circular shaft required to transmit 90 kw at lg0rpm.The shear stress in the shaft is not to exceed 70 MP; unJtn" maximum torque exceeds themean by 40%o' Alsofind the angle of twist in-;i;;gth of2metres. TakeModulusofrigidity:90 GPa. [10]

A cylindrical vessel is 1.6m diameter and 5m ,"frl. closed at ends by rivets. It is subjected toan internal pressure of 4N/mm2 .If the maximum"prinripurltr"ss is not to exceed I20 N/mm2 ,find the thickness of the shell. Assum eE:2x 10 5 N/mm2 and poisson,s ratio : 0.25. Findthe change in diameter, Iength and volume of the ,h"ll. ii6t 
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