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Fifth Semester B.E. Degree Examination, June/July 2024
Mechanic$ of Matrerials

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module.

Mqdule-l
I a. Define following properties of material: i) Elasticity ii) Plasticity iii) Ductility

iv) Brittleness v) Toughness vi) Hardness (06 Marks)

b. Derive the expression of chan$e in length for uniformly tapering circular bar. (06 Marks)

c. The tensile test was conducted on a mild steel bar the following data was obtained from the

test diameter of stec:l bar : l6mm, Gauge ler4;th =' 80mm, Load at proportionality
limit:72kN, load at failure:80kN, Extension cf at ir load of 60kN = 0.115rnm, Final
gauge length: 104mm, Diameter of load at failure is 12mm. Determine:
i) Young's modulus ii) Proportionality limit iii) True breaking stress iv) Percentage

elongation. (08 Marks)

OR
Draw a Stress-strain curve for ductile material and explain the salient points. (06 Marks)

Derive a relation between modulus of elasticity and modulus of rigidity. (06 Marks)

USN

2a.
b.

c.

3a.

b.

A member ABCD is subjected to point loads as sholvn in Fig.Q.2(c). Calculate: i) Force 'P'
necessary for the equilibiium ii) Total elongation of the bar. Take E- = 210GN/m2.

(08 Marks)

9oo AA)

Fig.Q.2(c)

Modqtp-!
Derive expressions for normal stress and tairgentitrl strr:ss in member subjected to direct

stress on two mutually perpendicular directions. (10 Marks)

The state of stress at a lloint in a strained material as shown in Fig.Q.3(b). Determine:

i) Maximum and nrinimum normal stresses (principal stresses) and their planes.

ii) Maximum shear stress and its direction.
ii, Indicate all the above in sketch. (10 Marks)
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OR

4 a, Show that the sum of the normal stresses on any two

find the resultant stress on section and its direction'

dimensional stress system is constant'

b. A machine componlnts to subjected to the stress as shown in

andshearingstressesonthesection.AB,inclinedatanangle
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planes at right angles in a general two
(10 Marks)

Fig.Q.a(b). Find the normal

of 60o with X-X axis. Also
(10 Marks)

5a.
b.

6a.

b.

BMD.
l5r^) &ol4^J

Affi.r^ lrlrlm#
Fig.Q.s(b)

OR

Establish a relationship between radius of curvature and bending stress'

assumption in simPle bending-

Determine the shearforce, binding moment at points shown in Fig._Q.6(b)'

and bending momgnt diagram for simply supported beam'

& P*lf^"

Module-3
Explain with neat sketches of different kinds of beams and ioads'

A cantilever beam carries uDL and point loads as shown in

Module-4
Derive an Euler Bernoulli equation for deflection which

(08 Marks)

Fig.Q.s(b). Draw SFD and
(12 Marks)

Also state the
(08 Marks)

Also draw the
(12 Marks)

establish relation between sloPe,7a.

b.
deflection and radius ofcurvature.
Find the slope and deflection at the free end of the cantilever beam as shown in

Take the Youngs modulus E = 200kN lmm2,.I:40 x 106mma'

A

- 
r.uoH fa,

5-OMf},
Fig.Q.a(b)

(10 Marks)
Fig.Q.7(b).

(10 Marks)

arr"l* l.?.oPr-l lloP'.,l

Fie.Q 7(b)

OR
g a. State the assumptions of pure torsion and derive torsion equations. (10 Marks)

b. A solid shaft is subjected to a maximum torque of 25kN-m. Find a suitable diameter of a

solid shaft, if allowable shear stress and the tr,vist are limited to 80N/mm2 and 1o

respectively for a length of 20 times the djameter of the shaft. (10 Marks)
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9 a. What is thick cylinder? Derive the Lame's equation for thicffillnder. (10 Marks)

b. A oioe of 400mm internal diameter and 100mm thiq|<ffi"corrtains a fluid at a pressure

g0N/mm2. Find the maximum and minimr,rm hoop g#eSY across the section. Also sketch

the radial and hoop stress distributed across the sec{rry (10 Marks)

on ^eS"l0 a. Derive an expression for Euler's .ripffi $ffi, a column wherl(both of its ends are

L 1*9:,1r":1,Ht1,, ^, 6ornrn .rio,.""r"r"qffii.* ,nrn is used ruffi*r. .,rJ'hT"J}il

y, =i x 10sN/mm2 and factor orpSffi :. *b 
" (10 Marks)
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b. A ;;il1 ;ffi bar of 60mm diameteffi2.5m long is used ffi|vst*t' Find the sare

compressive load for the strut if llp.oftdenAs are hinged iilpoth ends are fixed'li*:I il"Bo
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