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I a. Derive an expression for the
subjected to an axial load P.
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Third Semester B.E. Degree Examinailiilt.rne/July z0z3
Mechanics of Mafeiials

Tirrre: 3 hrs. """..,' 
,,Max. Marks: g0

Note: Answer any FIVE full questions, ch'ooslng ONE full qaestion{fq each module.

Module-l
extension of a uniformly tapering rectangular bar when it is

(08 Marks)
b. Calculate the modulus of rigidity and bulk modulus of a cylindrical bar of diameter of 25mm

and length I.6m, il'the longitudinal strain in a bar during a tension test is four times the
lateral strain. Find the change in volume, when the bar is subjected to a hydrostatic pressure
of l00N/mm'. Take E = I x l0sN/mm2. ::. (08 Marks)

OR
2 a. A mild steel rod of 20mm diameter and,300mm long is enclosed centrally inside a hollow

copper tube of external diameter 30mm and internal diameter of 25mm. The ends of the tube
and rods are brazed together, an _{,1he cgmposite bar is subjected to an axial pull of 40kN. If
E for steel and copper rs 200GN/m2 and 100 GN/mz respectively. r'ina tne stresses
developed in the rod and tube. AIso find the extension of the rod. (08 Marks)

b. A steel bar is placed between two copper bars each having the samo.area and length as the
steel bar at 15"C. At this stage , they are rigidly connected together at both the ends, When
thc tcmperature is raised to 3l5uC, the length of the bars increase by t.5mm. Determine the
original length and final stresses in the bars. Take E.:2.1 x l0s N/mm2 ;
E.: I * l05N/rnm2 ; cr,=0.000012per'oc, crc=0.0000175 per0C. (08Marks)

.,,Mosul€
a Derive an expression for normal stress, shear stress and resultant stress on an oblique plane

inclined at an angle 0 with vertical axis (x-plane) in a biaxial stress system subjected to o*,
o, and r^, also find angle olobliquity $. (r0 Marks)

b. Derive expressions for hoop stress and longitudinal stress for a thin cylinder subjected to
internal fluid pressure. (06 Marks)

OR,
4 a. A point in a strained material in subjected to a tensile stress of 500N/mm2 and 300N/mm2 in

two mutually perpendicular planes and also these planes carries a shear stress of l00N/mm2.
Calculate the normal, tangential, reiultant stresses (oe, Te, or) on a plane making an angle of
30' with the vertical axis (x-plane). Also find principal stresses. (10 Marks)

b. A thin cylindrical shell l.2m in diameter and 3m long has a metal wall thickness of l2mm. It
is subjected to an internal pressure of 3.2MPa. Find the circumferential and longitudinal
stress in the wall. Also determine change in volume of the cylinder. Assume E : 210 GPA
and pr = 0.30

I of3

(06 Marks)



v-

15ME/MA34

Module-3
For the beam shown in Fig. qS. Otuw6ur-mce and bending moment diagram' Locate the

point of contraflexure if anY.

OR

6 a. Derive a relationship betweeh bending stress and radius of curvature'

61-d'Y = y .b. Derive the deflection ion, 
dx,

(16 Marks)

(08 Marks)

(08 Marks)

(08 Marks)

7a.

b. ii" ai"i,Tui. ;il;.,.[.ffi"ss'ir [oNirn*2 and in steel 100N tmm,. Find the maximum

,"*;ffi.;";;;;;ori.O * ihl stepped shaft shown in fig. Q7(b) Find also the total
torqueiflrat cun be aPPlied in iheitorque mat can Dg appllcu ul ru5 DrsPPe\r Ducal DuvYYu ,r .:o.^-,."r ^;;- 

, -,, ) r

rotation of free end with 'iespect io the fixed end if Gb,u.* : 40 kN/nttn' and

Gsteel = 80kN/mm2.

Fie.Q7(b)

rl

'" ::-r!liit:'::::"'\
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a. ,,,,X!l$'u, 
expression fot ciippting load for a column with one end tixed and other end free'

. (08 Marks)

#*]D.,"r-ine the b$'#liJlg load for Lstr,pt of r_- section , the flange width bcing 100mm,
"-'overall 

depth ggiilhiana both flaqgeand stem 1Omm thick as shown in hg. QS(b).Thc struloverall depth 8Od#ani Uotfr na$,-g,# stem 10mm thick as shown in hg. QS(b). Thc strut

;3; rr;s.,3 hinged at both'Lr,;,"*S 
_- 

(08 Marks)

''iil:,
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The plane state of stress at a
yielding stress in tension in I

i) Maximum principalt
ii) Maximum shear

If the material is safe (12 Marks)
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