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'l'hird Semester 8.E,. Degree Examinatinn, .Iuly/August 2021
Mechanics of Materials

'l'inrc: -l hrs. Max. Marl<s: 100

Note: Answer anv FIVE full quesliorts.

a. l)efine thc fbllor,ving ternrs : i) Stress ii) Strain iii) Young's rnodulLrs
(05 Marlis)iv) Poisson's ratio v) I-looke's law

h. Derive an expression fbr the total elongation of-a rectangular cross section bar. (06 Marks)
c. 'l'lre tcnsile tost w'as conductcdon a mild stcel bar.'l'he tbllowing data was obtaincd fi'om thc

test . Diameter of'steel bar : I6rnnr : (iauge length of'the bar. S0mrl
l-oad at proportionality linrit:72kN ; Extension at a load at 60kN = 0.1l5rlrn
l.oacl at firilure = 80kN ; Irinal gauge length olbar = l04rnm ;

Drarneter of the rod at lailure = l2mm. Determine

2 it. Witlr neat sketch, explain the Stress - strain diagram tbr mild steel. (t0l,Iartrs)
tr. Determine the stress rn di{'lbrent segnrents of'a circr"rlar bar shown in figr-rrc Q.2(b). Also

conrpute the total clongation of the bar if E = 200 GPa. (10 Marks)

i) \'oung's modulus ii) Proportionalitir limit
ir ) Pcrccntagc clongation.

iii) True breaking strcss
(09 Marks)

(20 Marks)

(10 Marks)
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3 At a certairr point in a strained rnaterial the values of nornral stresses across two plancs at right
ansles to each other are 80MPa and 32Mpa" both tensile and there is a shear strcss of 32Ml'}a.
CW on the plane carrying 80MPa stresses across the planes as shown in tigure Q3. Dctcnninc
i) Maximum and rninimum normal stresses and locate tlrcir planes
ii) Maximum shear stress and spccify its planc-.

iii) Nornral stress on maximum shear stress plane.

iv) Verily the answer by Mohr-'s circle nrethod.

F'ie. Q2(b)

Fig. Q3
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b A thick cylindrical pipe o1'or-rtside diameter 300ntn and internal dianrctcr 200nrnr is

sub.jectecl to an internai llLrid pressure ol'20N/n-rrn2 antJ external fluid pressLu'c ol'5N/t'nttrr-.

Determine the maxinturn hoop stress deve'ldpcd. Drarv the variation of hoop strcss and radial

Derive the equations for changes in dimensions of thin cylinder.

strcss across tlre thickness indicating the vah"ies at every 25tnnr interval
I o1'2

(10 VIarks)



5a.
b.

l Tvr rr34

With neat sketch, explain the types of loads. (06llarlis)

llstablish the relationship between load, shear tbrce and bending rnotrcnt. ({)7 }lrrrlts)

A cantilever beam carries UdC and point load's as shown in Figurc Q-5(c) l)t'aw shcrtt'lirt'cc

diagram ar-rd bending tnoment diagranl. (07 \lrrrl<s)

\c Fd

Fig Q5(c) lrr :3
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Drarv shear lbrce and bending
F-igure Q6. tndicate r,vhere the

with its magnituclc.

a.

b

tl a. Derive [:]uler Bernoulli ecluation ltlr dellection.
b. A cantilever lreanr 2m long is carrying a load ol'20kN at

of lm {i'onr the liee end. l;ind the slope and deflectiorr at
'l-ake I = 15 x l0Ttnnra . [:=2 x l05N/mm2.

moment diagrams lbr the loading pattern on

contraflexure points are located. Also locate
thc bcarn sltowtr itr

thc r-naxinrurl IJM
(20 l'larl<s)
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D
Fig. Q6

Derive an equation fbr bending stress and radius o1'curvatttre. (10.\larlis)

A cantilever beam has a length of 3m. Its cross section is of 'l' * section rvith llangc

l00mm x 2Ornnr and web 200mm x l2nrm, the llange is in tension. What is thc intcnsrtr.'ol

LiDL that can be appliecl iI'the rnaxinrunr tensilc strcss is lirrritccl to 30N/nrnlt. n lsr., conrllutc

the maximum Colnprcssivc stress. (10 \lrrrks)

. (10 )larlis).'
its liec end anci 30kN at a clistitncc
the fr-ee end.

(l() )larlis)

9a.

b.

Derive an equatioll lbr shear stress produced in a circular shafl subjected to torstott.
(l{) }larlis)

A hollow circuiar steel shati has to transmit 60KW at 210 rpm such that thc maximunr sltcitt'

stress does not exceed 60MN/m2. If the ratio of internal to external diamctcr is cclual to )''
and the value of rigidrty rnodulus is 84 GPa. []ind the dimensions of the sha{1 anci anglc of'

twist in a length'of 3m. (10 llarhs)

Derive an equation fbr Euler's cripping load fbr a column when one end of thc coluttrlt is

tixed and other snd is tiee. (10 ]larks)

Determine the cripping load lbr'T' section ol'clirnensiotl's lO0tnrn x 100rnm x 20tttttt attcl

lengthofcolumn l2mrvithbothendsfixed.-l'ake[]=2l0Glla. (10]llrks)
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10 a.

b.
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