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Third Semester B.E. Degree Examlnation, June/July2L24
Mechanics -ofqffbterials ..:. :

,t, ',r"
Time:3 hrs. oq*i Max. Marks:100

Note: Answer any FIVE full questiory*1ryotng ONE full questignfiom each module,
' trfiodule-l Jn- *

I a. Derive an expression for tt 
" 
.*tffio iformly taperirisriular bar subjectecl to axial

load. (10 Marks)
b. A stepped bar macle up of steel and brass is subjected to a pull of 25kN as shown in

Fig.Ql(b). Determine thp deformation of each material and stress in each material. Take,
Es:200GP&, EB: 100GPa. Thickness = 20cm.
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Module-2
3a.Deriveexpressioiisfor.normal,#.iffieentialstressinmembersubjectedtodirect

stresses on two mutually perpendic,plar directions. (10 Marks)

b. A machine component is subjeoted to the stress as shown in Fig,Q3(b). Find the normal and

shearing stresses on the section AB inclined at an angle of 60o with x - x axis. Also find the

resultant stress on the sectipn by Mohr's circle.

Fig.Q3(b)

I of3

Derive the volumetric strain of a cylinder bar subjected t o an axial f 

"6a fpl. (10 Marks)

A steel rod of cross sectionai are 1600mm2 and two brass rods each gf cross scctional area of
l000mm2 together support a loacl of 50k$ps"shown in FigrQ.2(b;.'finO the strcsses in the

rod E for steel : 2 x l05N/mm2, E for bragd; I x l05N/mm2,,.-'' 
:;'''

(10 Marks)
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.4 a. Define Thin Cylinders. Derive expressions for circumfih#tial stress and longitudinal stress.

(10 Marks)
{iiil U. Find the thickness of metal necessary for a c
. .e15:

shell of internal diameter 160mm to

l\f,oduTe-3
Explain with skerches, different FffiAruf Bea

withstand an internal fluid pressure of I
section is not to exceed 35 Nimm2.

the Fig.Q.5(b)

The maximum allowpble stress in the
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Derive the relation beturSffid, shear force andhuaf;irg *o."nt offilm carrying udl of
'woper meter length. i$ff1r t*"*, $ (08 Marks)
A simply supported beam of length lOrpqp?ies the uniformly distributed load and lwo
point loads as sttrgfo" in Fig.Q.6(b). DryiP and BMD for the beam. Also calculate thc

maximumBMd 
r.*; lu"\, 

(l2*Iarks)
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carries an unifomrly distri&ffi load of 8 k}.t/m over its entire span. Calculate the maximum
tensile and cornpressiv{$n-eYses occuring in the section.

""-.' (10 Marks)
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(10 Marks)

A beam of an I-section'200mm x 300mm has r,i;oh,.tfiickness 10mm and flange thickness
i0mm. It carries a shearing force of 10 kN at d"ieption. Sketch the shear stress distribution
across the section. ..* *-' ",.**;* (10 Marks)

*&E %
9 a. Show that the strength ofthe trottow 

fifiifmore 
than the strenqf qdthe solid shaft. 

Marks)
a. Show that the strength ofthe hollow d&Jt ia more than the strength qdthe solid shaft.

b. A hollow shaft of diameter rydffis required . o"dilookw ,, ,rolf.HlHl
fi,l"#x ;fi* 

"';#T&:JSfr,; 
i;:"ffiJ: fi:ffiI;'H:I':' #k', *.J:;

63MN/m2 and the {wist in a Gffiof 3m not to exceed l.4$egrees, Calculate the maximum
(10 Marks)

;r r,i{
extemal diameter *rtrffir"$ conditioas 

#
l0 a. Derive Euler's 

"rip$-f.d 
ioua fo, a column when tbth of its encls are hinged or pinned,

''"' , ,t" (10 Marks)
b. Desigp the sgctipfrtif a circular cast iron @lrr that can safely carry a load of 1000kN. The

leneth of tfo.iqlumn is 6 metres. Ranking'$/constant is 1/1600 factor of safety is 3 one end

rd the other eql fi free. Critical stress is 560MPa. r (10 Marks)
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