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Mechanics of Mateiia

Time: 3 hrs.
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Max. Marks: 100
1

Note: Answer any FIVE full questions, chb g ONE full questionfwh' each module.

a. Define the following terms:
i) True stress

i, Poisson's ratio
iir) Stiffness

r',i,:t.,il1t

(04 Marks)iv) Volumetricstrai{t:;"!,
Derive the expressioilli,,ft$;
lV) V Olume[rlc Slf0,t{t:;1,:;' "" (u4 IvrarKS,

b. Derive the expressioil,r,iftir the total elongation of a tapered circular bar cross-section of
diameter 'dr' and 'dr1**hen subiected to an axialiload 'P'!ec (08 Marks)
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Mechanics of Mateiials

A steel bolt of,.16mm diameter passes cenfr,dlly throughc. A steel bolt of,,L6nd diameter passes centrally through a copper tube of internal diameter
20mm and exte..rnal diameter 30mm. The",IpnBth of the whole assembly is 500mm. After tight
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r,ttirs og,fr1e,,aisembly, the nut ir.ro tfntened by ouarf [*-) of a turn. what are the

stres$'es,introduced in bolt and*$i,Se. If pitch of nut is 2mm. Take Ert""r = 200GPa and

E.opp..= 120GPa. (08 Marks)

OR
2 a. State Hooke's law. SketCh the typical stress-strain curve for mildslteel specimen during

tension test. Show the.sa'Iient points on the-grpph and briefly explziin them. (10 Marks)

b. Define Young's modulus and rigidity m6dulus. Derive relati between Young's modulus
(E) and rigidity'$$tulus (G). { . . (10 Marks)

Module-2
3a.Derive,tie.."*p,.,,ion,ro,,o.,,t,+r.unffilB[ressonaplaneinclinedat.0,totheplane

of rt6 ,.jn x-direction in*X'$gneial two 
-dimensi<idll 

stresi system and show that sum of
normal stress in any two raii'fu8lly perpendicular'directions is constant. (12 Marks)

b. Tho'state of stress in a i6dimensionally.$ti&ssed body is shown in Fig.Q.3(b). Determine
,,,,,giaphically (by drapjng Mohr's circle);,,,,therprincipal stresses, principal planes, maximum

,,,,,,:;:",, 
ghoor stress and its.plhnes. 6 (08 Marks)
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The state of stress at a point in a strained material is sho in Fig.q.+1a). Determtne:

i) The direction of the principalplanes.
ii) The magnitude of principal stresses.

iir) The magnitude of the maximum shear stres$.'&d'its direction.
iv) Draw Mohr's circle and verify the results,,,,9,l 

ffi;nutytically.
aoroltrrrrnt,,,,11,*,,,,,,tt,

,,,tt.;,;
8on{<n'rr$

(20 Marks)

(06 Marks)

(14 Marks)

5a.
b.

7a.
b.

Drly t!. t.!f% g momgst.diagrams for the overhanging beam, carrying

'm ovtiHthe entire leneth and a point load of 2kN as shownuniformly diStributed load of 2kN/m ove
in Fig.Q$-(6}tocate the point of contrd-

entire length and a point load of 2kN as shown

in Fig.Q,5(b). Locate the point of contra-flexure.

lO\<oc/rn

A

Module-4

with usual notations.

q\<N

.D

Locate the
(20 Marks)

3'c\trof.rr-r

(10 Marks)

of the same material,
(10 Marks)
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Prove the relation 
M 

"g'- 3I "'"Y::: R
Prove that a hollowshaft is stronger and stiffer than
tength and weight.

Fig.Q.6
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the solid shaft
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8a.
OR

Derive the torsional equation for a circular shaft
made.

,( a !
'Hr' "q
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ations. State the assumptions
(10 Marks)

with

length of 3m of shaft is 2.5o. Find the inner,.p4d"buter diameters of the shaft. If the

permissible shear stress is 90MPa. Take G = .H"_qW (10 Marks)"_r\
,,\

Nlodule'S . i{

-

9 a. Differentiate between thin and thick cyffiffS fu63 (02 Marks)

b. Derive an expression for circumferE$kiat'?ti{O tongitudinal stress $r fihin cylinder subjected

to an internal pressure 'P'. ,* \ffW dt,\ (08 Marks)

c. Derive the expression for *dr#fu_fuhoop stesses (Lameu"l.ffitions) for a thick cylinder.

*.fu} " tury_T 
* 

(10 Marks)
t.P 

nn d

"** sw OR 4.o
't$ffib."10 a. Derive an expression.f,qg"Wter's buckling load in,e.Ob-luhrn when both ends are fixed.

,:i.:' rs.a ,4;sns (10 Marks)_:aerj *"1

b. A hollow steel shaft transmits 392kW of power dq&#Jrpm. The total angle of twist in a

b. Derive an r a critical load in a cglumn subjected to compressive load, when
q,a

both ends are hinsed[:;' (lo Marks). v rra*+6vt#x
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