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Third Semester B.E. Degree Examin atioU b'e c.2023 I J a,n.2024

Mechanics of Materaals

Max. Marks: 100
Time: 3 hrs.
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Note; l. Answer any FIVE full questionr, ,hoosing oNE full qaestion fram esch module'

2. Assume any missing data suitabljiiv'li

+.. .r,i,,,., 
;fl

,*; 
*}@odule-l 

*rff
I a. Derive the equilibrium equaJmfh{,t$iu 3 dimensional stress*ffiem. (10 Marks)

b. State of stress at a point is given as follows :

o*= x3yz;+,"j;':,;i;' ;";;, 
")-= 

;';,'* y;rrr*y = *'\? ; r,, = xfz ; r*,: xv"

In the ibr.n..'oi Uu:A:, for.. determine ttre equilibrium conditions are satisfied or not at

Points (3, -4,2). o6 Marks)

c. bxphin plane strossiand plain strain, with example' (04 Marks)

OR

a. Tensile ls5i,iq,bonducted for specimen and the following data are obtained'

i) initial Diameter = 25mm

ii) initial length = 300mm * -i,iii) Extension under l5kI'I load is = 0'0'45mm

;;i Load at yield point =42f.6skN ;.+t... ' , . 
'' "

ui Maximum load = 208.6kN
tvi) Length of specintenat failuro: 375mn ' :.'

vii) Neck diameter = 17.1Smm'

Determlne :

i) Young's modulus
iD Yield stress

iiD Ultimate stress ,r, ,,',ii 
,,,,,,

iu) % Elongation

"li S;fb;t.* iiattonqrsafety is 2' , , , -,-r-:.^ :.^ ^ 
(l0Marks'

b. ,D;\t;t;;; rtr;;i;sf$,no auctite 
"10,36*. 

material, and explain its salient points'

*.,qy**, [ 
-*e :l .,",,, ., 

(10 Marks

:*nt'l ltJ'1ew .,'Vtddute-2'i" 
lnilr, ,t

a. A beam of T.sEction hu, u tengttrufffi-ed at one end and is subjected to a point loaru' ip:ri'",ilr^e;-a."itr. ii;rrg; #T section is 200mm * 20mm and web is 200,rm x 12mm

calculate the compressivJ bending stress and plot .the 
stress distribution across the cros

section of the 
-;;il. 

Th. rnaximrim tensile stiess is limited to 300N/mm2. (latculate tl't

value of 'P'. ( 12 llarks

b. what are Euler - Bernoulli assumptions? Explain its Implications' (08 Marks

tl

,rr]*[l oR
$

a. What is l-Oilibnsional beam theory? Give its kinematic description' (10 Markr

;. fxptain tfre pririEipaicentroidal axes of bending and give its computed equations' (10 Markr

, ..,Slll::iill1li

iii.r#i" rji
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17AE/AS34
Module-3

l)erive an equation showing ,.lutioi-bffi-torque and shear stress in a hollow circular
(06 Marks)shaft' 

r arrprrcrh qnd sriffn of same external diameter as that
Compare the weight, strength and stiffnes-s of hollow:F:*,,
of solid shaft. The inner d-iameter of ho110w shaft $ na4,m external diameter. Both shaft

have same material and length. ':{?*114r ' .. (06 Marks)

A sorid circular shaft has ti transmit a power of r0..Kw at 120rpm. Find the diameter of the

shaft if the shear stress of the material must gqf,e)fueed 80N/mm2. The maximum torque is

1.25 times its mean torque. What parentage OT'iUvi"g in material woul$ be obtained? If the

shaft is replaced by hallow shaft having.##ar aiameter 0.6 trmes entfual diameter, length

and mateiial are same. '"^ *t," "i+" (08 Marks)

OR

Derive equation for shear flow distribution in open section be-ams' . (10 Marks)

Calculate the position of the shear centr" of th. thin walled channel section shown in

Frg Q6(b) the thickness 't' of the wall is constant'
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1a.
b.

Module-4
Define principle of virtual work for a part,cte Ob,tail the equilibrium of a particle' (10 Marks)

What is the difference,between principle of virtual work and principle of complementary

virtual work? Explain. (10 Marks)
::, i:. 

1!".

j,,, oR ,,

po' *L' o ''**,

Defure : i) Betti;'theorem '

ii) Maxwell's theorem r ..

iO.6 V.ons theorem,*=\#t _ ...St'

iVj,, rgfione's tirst #dtWond theorem. , , 1 -,- ----- :. 
(10 Marks)

r*o'f,ai, aie subjec66tii*pfual gradually applied tensile load as shown in Fig Q8(b)'

Clornpare :

i) The strain energies of two bars assurning that they are of same material

lii rne amount ofinergy per unit volume if the maximum stress is to be the same for both

bars

iii) The strain, energies of the two bars assuming that they are of different materials and
ILr/ -3//Er.- /4'

\

Fie Q6(b)

rie Q8(b)
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(10 Marks)

b.
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(10 Marks)
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l0 a.

b.

Js section 3mm2 and 2mm2 . A load of 30kN is aPPlied

JsMPa i Esteer - 2 x 1OzMPa.midway between B and C as shown in Fig Qg(b)' #f-ry
Determine: ff"e\

-"4&*di) Stress in two wires gq-q
i'i) Elongation of wires if the length of wire'hFft'Sm each'

Module-5
Explain Von Mises and Tresca's yield criterion.

A uniformrod of length 2m is hinged at A and slpported
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. (10 Marks)

C by aluminium and steel

(10 Marks)

(10 Marks)
(10 Marks)
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