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Third Semester B.E. Degree Examination, July/August 2021

Strength of Materials

Time 3 hrs. Mar. Marks: 100
Note: L Answer ony FIVE full questions.

2. Missing data, if artt,, nraJ;'be suitahly assumed. .l

a. Define: (i) Poisson's ratio (ii) Volurnetric strlin (ii) Tenperaturc stresscs (06 Marks)
b. A steel bar of 20 mrn diameter is subjccted to tension test in lab. Dctcrnline stress. strain.

Young's Modulus Percentage elongation from the fbllowing data:
Cauge length * 200 rnm, extension at a loacl of 100 kN is 0.147 mm. total clongation 50 mm.
also determine the percentage decrease in cross sectional area of the specimen. lf the
diameter of the rnd at failurc is l6 rnrn. ( l0 Marks)

c Derive an expression for exten.sionlshortening of bar of unifbrm cross sectinnal area.
(04 Marks)

2 a Derive the relationship bctwecn Your-rg's modulus and shcar nrodulus rvith uslral notations.
(06 Marks)

b, A bar of 20 mnr cliameter is tested in lension. It is airseruerj that rvlrcn a loacl of 37.7 kN is

applied the extension nreasured overa eauge length of 20{) mrn is 0.12 mrri and contraction
in diarneter is 0.0036 mnr. Find the Poisson's ratio. Young's nrodulus. bulk moclulus and
modulus of rigidity. (08 Marks)
Shorv that volumetric strain is sum of strains in three nrutually peryrendicular directions.

(06 Marks)

&, Derive an expression fbr chan-ec in volume of thin cylinclers. (10 Marks)
b, For a state of stresses rvith o. :85 MPa {tensile) crv = 60 N{Pa (conrpressive) with a shear

stress of 45 MPa, cletcnnine the principal stresses and locatc fhcir planes. Also obtain
maximunl tangential stress and locate conesponding planes. [{etbr Fig.Q-](b)]

96vlPa

45Mf q

4 a Derive an expression for normal and tangential stresses on a plane inclincd at arr angle 0
with plane of o- fbr an clement sub.icctccl to gcneral tu.o dirnensional strcss systenr aud show
that:
(i) Sum ofnomal stresses in any two mutually perpenclicular tlircctions is constalrt.
(ii) Prirrcipal planes are planes of maximum nonnal strcsscs also (10 Marks)

60Ulti
Fig.Q3(b) (10 Nlarks)

Find the thickness of rrretal necessary ftir a steel cylindrical slrell of internal dianreter
150 mm to withstand an intemal pressurr- of 50 N/nrnr-. The maxintrnr hoop stress in the
section is,not to exceed 150 N/mmr. If the thickness of cylincler is lbr-rncl using thin cylinder
analysis, what is fhe percenhge error?
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5 a. Dcrive relationship between load intensity, shear force and bending moment' (06 Marks)

b. Draw SFD ancl BMD for a sirnply supported beam subjected to a couple moment 'M' in
clockwisc dircction acting at a distance of 'a' from left support and 'b' fromright rsupport.

(06 Marks)

c. Dran SFD anci BMD krr a cantilever beatn subjected to loads ds shown in Fig.Qs(c).

2okr.t :ckr'i {0kFi
I I Ja,f:W"r\ c l)

rc-{m' -r* tm 'Pj<* tfi #
Fis.Q5(c) (08 Marks)

il. Dcflnc: 1i) Shcar forcc
b. Drarv BMD and SFD

point contraflcxure.

(ii) Bcnding momettt (iii) Point r:f contraflexure (06 Marks)

for the overhafiging beam shown in Fig.Q6(b). Clearly indicate the

ZCrkr.rl'n 40kN 2dkNt"A
f.rn

r\
**p-1.a"* 2$1

Fig.Q6(b)

{rn*{
(14 Marks)

a. List the assulnptions tnade in simple theory of bending.. (04 Marks)

b. l)erive the bending equation with usual notations. (08 Marks)

c. A solicl shalt trans*mits ?50 KW at 100 rprn. If the shear stress is not to exceed 75 MPa, what

sh.ultJ be the tliarneter of the shaft? If this shaft is to be replaced by ahollow one whose

dianctcr ratio is 0.6. Determine the size and percentage saving in weight- The maximum

shear strcss be ing the same. (08 Marks)

a. Dcrivc thc torsion equation fbr a circular shaft T = .t- : I with usual notations. (10 Marks)
JrL

b. A si*ply supportcd beam 100 mn1 x 200 rnm in cross section carries a central cc,ncentrated

load 'W;. The pelnissible stress in bending and shear are l5 MPa and 1.2 MPa respectively.

Detcnninc thc safc load W, it thc span of thc bearn is 3m' (10 Marks)

it. Derive the motnelt curvature equation of deflection' (06 Marks)

b. Fi'cl thc Euler's crippling loacl ibr a hollow cylindrical steel column of 40 mrn diameter and

4 rn'r thrck. Take tiii tengttr of column as 2.3 m and column is hinged at both the ends. Also

derenrinc the crippling load by Rankine's fbnnula using constants as 335 MPa unO ;f .

75000

TakcE=205x10rNimm2. \ ' (l0Marks)

c. What are the limitations of Euler's theory of buckling? (04 Marks)

l0 a. Derivc an cxpression lbr a column when both the ends are pinned. (06 Marks)

b. I)etennine the slope and deflection at free end of a cantilever beam of span 'L' subjected to

r.rdl r.vlm over its full length by using Macaulay's rnethod. (06 Marks)

c. F i'd the maximurn value of slope and deflection for a simply supported beam subjected to

point loacl at ccntre use Macaulay's method' (08 Marks)
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