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Third Semester B.E. Degree Examinatio{4ffi c.2019/ Jan.202O

Mechanics of MatHihls
Time: 3 hrs. ffi Max. Marks: 80

Note: Answer any FIW full questions, choosiffiadNE full question froft,l..each module.
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subjected to an axial load P. qili&6 
' 

4P (08 Marks)

of 100N/mm2. Take E =,.1 Idm h#.txid0dPN/mm'. dft* 
" (08 Marks)
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3 a. Define Principal pla4eSY"Starting from,6ffiffiression of
acting on inclined4la*ne in an element

b. Caiculate ttr. *l'J,ifuJlirrgiOitv:aqftffiilk modulus of a cyHndrf;cal bar of diameter of 25mm
and length 1.6m, if the longiffiinifl strain in a bar duri{$q\ension test is four times the
lateral strain. Find the changeffi Vohme, when the bar is*suSected to a hydrostatic pressure
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2 a. A mild steel rod of ihffin Aiameter and 300mme*fl,Hg it enclosed centrally inside a hollow
copper tube of exffil diameter 30mm andjntefnal diameter of 25mm. The ends of the tube
and rods are bq$gidn-together, and the comqgsite bar is subjected to an axial pull of 40kN. If
E for steel*aglifl6pper is 200GN/m'ffiqU 100 GN/m' respectively. Find the stresses

developeddig.the rod and tube. Also fin{"thdextension of the rod. (08 Marks)

b. A stee-l'Sar 
-ib'placed 

between two .oppfler bars each having the same area and length as the
steel bar iE t SoC. At this stage *they are rigidly connectbd,together at both the ends. When
the temperature is raised to 3lSqC;.the length of the bars increale by l.5mm. Determine the

originailength and final stressgs iiittre bars. Takffi*C2.t ' to5 tt/rr1q.l,;
E. = I x 105 N/mm2 ; .'g{;:= b.ooootz p.r ocffiffL go.ooootzsg'tip. (0s Marks)

r " ,' l\rfndrrlo-J "ar

for the magnitls€Ieftd location of prirrcipql stresses. _, (08 Marks)

b. The diiect str&$ffi'Lcting at a poirf*+,d irained material ard'as shown in fig. Q3(b). Find thtThe direct str&sS$s acting at a poin{*in arLtrained material..ge as shown in fig. Q3(b). Find the

normal , taqgential and the iegultant stresses on a plane 300 to the plane of the major
princip.&,l,,.1*{ess. Find also the-dffiity of the rgsgffilt stresses. (08 Marks)
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4 a. A thick ,mffitindrical ,r.#,#.rS,**, inner and outer radii of 200mm and 250mm
respectivelyltt. material.of the cylinder has an allowable stress of 75 MN/m2. Determiner vgyvvtr v vr

the maximum internal nS*s-$SSre that can be applied and draw the sketch of radial pressure

and circumferential str$*"distribution. (08 Marks)

Derive expressions for Circumferential Loop stress and longitudinal stress in thin cylinder.
State the assumptiqn$sinade in the derivation. (08 Marks)

J'iiii.:'u'$ Module-3fi;ll lvluqure-J
5 a. Obtain the exffisions for shear force and bending moment at a section of a cantilever beam



Draw the shear force and bending moment diagrams

fig.Q5(b). Clearly indicate point of contra flexure'

d$tr,.)
for thd-overhanging
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beam shown in
(10 Marks)

zo xxf*

Determine the di

shaft length of 2ffiffie modulus of riql{i

,i&o 's
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6a.

b.

7a.

b.

QR*,,.,J'= .;,**
Derive the relation M 

= 5 = lwith usEat lptitions and list the basibltapsumptions.
I-t R ,,; '' (loMarks)
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A simply supporred beam oJ Ofli$5m has a cross sec$h*,15011n x 
.250mm' 

If the

p.r*ir'riur. ,irfg ir roNi--i, inh trr. maximum concerur{ited load P applied at 2m from
',,.,ri (06 Marks)

one end, it can carrl. , t ''
l -- -

Fig.Qs(b) ^ffi
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Determine the diamqt"eof u ,oUdlf,iftTf,itr-lyitt transmit 300 KW at 250 rpm' The

maximum srrear stres$J}";ld;"t e*ceed 30N/#.,;,fu twist should not be more than ] '1

G,.,,. i1t'"" Module-4
l" u solid shaft whit

;;L"g.h-;irtr#T,,#.e modutus of rigidity = 1'" l0sN/mnf . (08 Marks)

rrr. ,ii"i,":ui. ffi{tr.rs in brass Ir soNi,gr# and in steel 100N lrrl.rrl. Find the maximum

;;il;';d;.ry8'applied in the stepffihat st,g*n p {s'^az(b): 
tno 

:11?*tl? 
t::il

:HlT'l::t*eTJ.fluu1llo"'J;#;fi"d;-^ix;;;; ir-c;,; = 40 kN/mm2 and
(08 Marks)e;;u _ ,.'**- ,d,;turq:^L i>- tu .N
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b.

Fie.Q7(b)

overall dept{80lhm and both tlanSqSf stem I
is 3m loug afid is hinged at both.ends- E =.200G

:"'.""1 6al--tol

hidk as shown in fig. Q8(b).The strut
(08 Marks)
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l0 a. Write short notes on ]"

1) Maximumlrjd&ipal stress theory ii) Maximum shear stress theory. (10 Marks)

b. A bolt is subj$ftrtlu to an axial pull of 12kN together with a transverse shear force of 6kN-

Determine thp diimeter of the bolt by using Maximumprincipal stress theory. Take

Elastic l*r,qit% tension = 300 N/mm2 , Factor of safety = 3- (06 Marks)
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