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Third Semester B.E. Degree Examinaq%h, D ec.2023 / J an.2024

Mechanics o; UhBterials ,,i..,

rime:3 hrs. {dW. ffi Marks: loo
"a'"

Note: Answer any FIVE full questiouqr'tlfbosing ONE full quesffi-gfrom each module.

i,,"L.i e*ffi
illiiisr

,1tg*ffiosing

t a. Define: (i) Stress (ii) ElastiiffiffifiiH;t"tir* (iv) Pripcrfie of superposition.loa Marks)

b. Explain stress-strain diagr,ry-r$finild steel indicatingiffiMlientpoints. (06 Marks)b. Explain stress-strain diagraqn oimita steel indicatin%tffiMlieni points. 
- - 

(06 Marks)

c. A brass bar having cffi-$.$tional area 1100 mm{ subjected to axial force as shown in
Fig.Ql (c). -Determine fEe.,fbtal elongation of the baffiaszuming the modulus of elasticity as
t nt r.tt t^2106 GN/m2. 

'1,,=.. 

'i

.1i" 
-rd,,11,,,,,, 

1,,'

i|tri .f I 5'ooltrin._$_. looo rn.n

*ffih- oR t.* \ *".*5
2 a. From first principles estp{mhthe relationshr1btl&* Young's tttoW Lnd bulk modulus.

,r*q,. (06 Marks)
b. Derive an expression f"or ihe extension of,,q#.fffinly tapering#fumtar bar subjected to axial

c. A bar of brass.d5ffiiii diameter is enfueff in a steel tube ffi$0mm extemal diameter and

25mm internaf"di6ineter. The bar ardfllt%rbb fastened at,the *inds and are 1.5m long. Find the

stresses in the.two materials whq6gthe temperature raisdg#om 30oC to 80"C.
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Module"2,-
a. .*Show that sum of thf, norfrhal stresses or{ftpptwo planes at right angles in a general 2-D

-' "r1

=.,*$ress system is con5tafuh (05 Marks)

(iv) Principe,l.
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v) Maximum shear stress and its planes.

(15 Marks)
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a. State the assumptions made in the cylinders. Deri*ieqrt'expression for circumferential stress

and longitudinal stress for thin cylinders. .0&,,,.**'' (10 Marks)

b. A thick cylinder of 500mm inner diameter is'*su$ected to an internal 
-p,{..9.ssure 

of 9 MPa.

Taking the allowable stress for the materj,dii:qf,,the cylinder as 40 Mp$@ermine the wall

thickn-ess of the cylinder. .,1;:q ' !# (10 Marks)

a. Define (i) Shear force
b. Derive an expression to

and bending moment.

(ii) -*t (iii)Pointofl8Biitun"xr.". (03 Marks)

c. Draw shear force and ir$ riroment diagram for the',spam shownTC

position of maximu moment and detqplne its value.

contraflexure.
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relationship t.i*""tt *i$.tit""tlty of load, shear force
(05 Marks)

in Fig.Q5(c). Mark the
Also find the point of
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average sheiii.."$tress in a beam of
.i! (06 Marks)

6a.
b.

c. A cast iron beqm 6f T-section w !e dimensions-i*00mmx2Omm and web

beam is simple supported over a span I uniformly80mmx20mm. ThS eam is simple s11ppo$leb ovel a span'rgG8m. The beam is

distributed loafuf{.S kN/m len
u*rPvv v fr+,,;:YrlJ.
,,the entire span. Determine the maximum tensiles

t the shess distritution.and maximum cofirpressive stressesffilbt the stress distrjtution. (10 Marks)

un. The$eam is simple
lo .5 kN/m lengtl
rm compressive stresses.

*,Hl+ %- Module-4 hry:
a. State:filry'issumptions in the*f,reory of pure torsioii Derive torsion equation with usual

notalioif!. o .* "\" ,"*',,,,, (l0Marks)

b. Dete'rmine the diametei pf i solid steel sh-d'lt$hich will transmit 90 kW at 160 rpm. Also
.,"..

,*:Etttbrmine the lengtg'B.fithe shaft if the twtBt'inust not exceed 1o over the entire length. The
*, maximum shear Jffiuss is limited to 60 N/mm2. Tuk" the value of modulus of rigidity as
- 

8x104 MPa. , ff='v .; (10 Marks)

I'oR
a. Prove that a h6ltow shaft is Qtrodger than solid shaft of the same material, length and weight.

.,,,,,,,,,r..L,,ir, (06 Marks)

b. Explain maximumprinffi"stress theory and maximum shear stress theory. (06 Marks)

c. The stresses induced af-gn critical point in a machine component made of steel are as

o* = 100 MPa, or;4dMP& , xxy = 80 MPa. Calculate the factor of safetyby

i) Maximum ": ss theory ii) Maximum shear stress theory. Take oyi.ra : 380 MPa.
(08 Marks)
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a. S[ate uastlgfiano's [neotEm I.$I}g u. 4* (u{ rvrrrnv

b. Derive an expression forffiffir energy due to shear s;@ (08 Marks)

c. Detemrine the strain-e{ffiof the.simplysupport$ffimatic beam, subjected to uniformly

i!'lr:::i :i=al:l:_, T

distibuted load 25ffN6ffivertotal span o.f 10m. *

3 of3

9a.

b.

10 a. State Castigliano's theoregl I#IffiII. &. * (04 Marks)

Assumel= 195 ffi*tmm4, E=2r105ffim, (08Marks)
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Module-S * ***ff
Derive an expression for Euler's Uurrdinffio@fu*n for one end fixed and other end

.lW-free. (10 Marks)

Find the Euleros crippling load for a hq[!&* Sylindrical steel colffi 40mm extemal
diameter and 4mm thickness. The lenethffiolumn is 2.5m *11ffi"d at both ends.

Also compute the Rankine's crinnlffiffiusing constant o"; 3#5 l(Pa and 
" = 

7500.
Take E = 205 Gpa. d\ y" @fifu (10 Marks)
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