
USN 10AU/M834

l8lJan.20l9

Max. Marks:100

Third Semester B.E. Degree Examinatio
Mechanics of M

Time: 3 hrs.

la.
b.

c.

2a.

Note: \. Answer any FIW
at least TWO qu

torvtOlc, *5O mra{

selecting
each part

\
principalepfiffi. Explain construction of Mohr's circle for
componeffi (o8Marks)
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2. Missing data if af.ry*.:ytrgj,be suitably assumedPAefuffii ffiry
Define (i) Modulus of elasticity Tir th and ductility ffi No-i"al stress and
True stress. Mention S.I. Units. _ ffi d* d (05 Marks)
Derive relation for elongation oJffi%:thllic bar, held verticpl@{eith length L, cross-sectional
area A and specific weight 'wffi n @v (05 Marks)
A stepped bar is subjectffiffiial forces as shown ifffig. Ql (c): Determine total

deformation in the bar aad sttsses induced in each DSrf. % =Zi}tiyrnrn'.

qla '' ,no Jie-- aoo 4.''ii;.al l5o% rwtr. ,M un' Fig. Ql (c)

flercentage elongatiorpffiHstepped bar. ,Str (10 Marks)
-m-"b'W Sre$*- k

A metallic bar, 500 mm lo4g,40;- wide and 3ffiirt is zuUi^@t o l20KN Tensile
load along length 600 K@npressive load affiqffiff"ickness and affi Tensile load along
width of bar. neterrn@ffie following , 

$&@ffige 
in volume *(d Modulus of Rigidity

(iii) Bulk moduh;s. ,Affisume E = 150 Crd'"hra I = 0.30 ffi- (10 Marks)\ *W m r""\:
Define thermffis and thermaf gffiru.oppr.-tubr 

"qffihrn 
external diameter and 20

mm internal dffieter encloses a ffirod of 15 mm diameter. The ends are rigidly fastened

to each oJhew Determine the stgqgseB$duced in tukfol rod when the temperaiure increases
from 2@to 175'C. Calculffi thermal strairffi$omgth of assembly is 500 mm. Assume

Es *#GP&, Ecu =lOkffios =12x10{6Ycr* =18x10-6/'C. (10Marks)
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Define work and strain energy. J%#" (04 Marks)

Differentiate between thickind thin cylinders. Obtairyxmffi between circumferential and

longitudinal stress for thin cylinder with interat nui$ffi#ne oP'. (06 Marks)

e tilct cylinder with internal diameter 300 .r" dhffkhickness. i9 ry is, subjecteq to,:n

external pressure "iltir{ili*', *t." lrr. 
i"t.Mffissure is 120 MN/m2. Determine the

stresses it external and internal surfaces of thm-q$hder and sketch the variation of stressesstresses it external and internal surfaces of t6*'ac,vJittder and sketchthe vartatton or stresses

and radial pressure along thickness of the c:llnffi. " (10 Marks)
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Define a beam and list the tlpes of ffirffiith sketches. d (04 Marks)

Define shear force and bending ,6ffi, with sketches and ffionventions' . (04 Markg

Draw SF and BM diagrams fpffiaaing on the beam-ffirine the maximym U.enilnq

moment and show the-pointm#ffiiaflexure, if overhang Wam is 2 meters in length. Find

reactionsatsupports,t-anA!ffip d # . t (l2Marks)

m
Calculate th&ffi{imum deflection.
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Ffg. Q5 (c)
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a. whrtu&&rumptions made i"s@ bending theoryffiw that the maximum transverses' 
ri;'ffi;r;;b;;;l;iil@% uu.rug-. sheprffiss in a beam of rectangular cross

cenrinrr .s e*:W -,*:, (10 Marks)section. # Mffi ffi (10 Marks)

b. A simply supportedteaffi t-T n* a crossp6ffifffl 150 mmx256rm. If the permissible

stress is limited to l0 N/:xuu', find x* s,, w
(r) Maximum ffisity of uniformffistYiUuted load r&;ar$carry.

iD The npxirdu* poirt load P, $tWA at 2 mn'opffiFnd it can caffy. (10 Marks)(O The npxirdumpoint load P, rupd at2 mn'offind it can caffy. (10 Marks)

4*ry1e{ffi# &*w W&"
a. Derive u, ,*ffiflon for maximu*rq&ffibition of a Cant$e*ei beam carylng a point load at

its free end. ;*-l W 
- 

*\. 
* 

1 A, (08 Marks)

b. A simplg*st$ported beam of m 10 m carries pffincentrated loads 20 KN at 3 m andA simply;rSported beam of m 10 m carries

a0 KNWm from left end $rypoit. Calculate th

TatWzxlos N/mm2ffiff"lOE mma. " xtakefuffiF-Z x 105 N/mm2 ffi}kry" 10E mma. * W (12 Marks)
"\@ druk* -M
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u.*fu*riu. an expressig furffiitical load irufrlwQolumn subjected to compressive load, when one

fl#enO is fixed and qt}i&#d is free. *.d 
(10 Marks)

,{flkdond is fixed and
6.-/List the assump

is free.
rirade in Torsign tfi"ory. A circular shaft transmits 210 KW of power at

180 rpm. Tffiffigle of twist in
irrrr. o.trm&iu% Jh.ur rtr.rs i$

of 3 m of shaft is 3". Find the diameter of the shaft

if the perrglrfrlb\e shear stress iffi17*"r'. Take G = 84 GPa (10 Marks)
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