Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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.Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full questtonfrom each module.
2. Missing data may be suitably-assumed.

a W
(=, "Module-1
1 a. Draw a typical stress-strain @urv& “for behavior of a mild steel rod during tension test. Show
salient points on the graph and »fﬂneﬂy explain them. ¢ (06 Marks)
b. Derive an expression foﬁ deformation of a cncular ‘tapered bar, subjected to axial tensile

force ‘P’. { g (06 Marks)
c. A comp031te section J matle up of steel with IOOmm internal diameter and 120mm external
diameter is fitted mmde a bruss tube of 140mm internal diameter and 160mm external

50, will be treated as malpractice.

4 diameter, under fﬂ compressive load of* SOOkN Determine stress in both materials.
jﬁ Es =200 x IO3N/mm Ey, = 100 x 10° N/mm Also determine deformation if length of bar is
2 1500mm Y (08 Marks)
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éb e \ vﬂ‘ﬁ " (08 Marks)
g b. Establish a rel@tton between modul‘t;is of elasticity (E), modulus of rigidity (G) and Poisson’s
= 7 %) (06 Marks)
< c. A steel rod of 20m length is at. 20°C Find the expansion of the rod if the temperature rises to
3 g

65°C. Also find temperatur; stresses for following:

i)  When expansions ﬁily prevented?

ii)  An expansion of 5:8mm is allowed.

If the temperature stfess in the rod is 35N/mm’, what is permitted expansion in the rod?

Assume E = ZOOGPa and o= 12 x 10%/°C. (06 Marks)

1 of4




18CV32

Module-2 N
a. For the 2-D stress system in the Fig.Q.3(2) find the following: ‘
1) Principal stresses

ii)y ~ Maximum shear stress
iii) Corresponding normal stress
iv)  Principal planes

v)  Plane of maximum shear. (10 Marks)
b. Briefly explain following:
i)  Maximum shear stress theory :
i) Maximum principal stress theory. & |
iii)y Mohr’s circle. - a
iv) Generalized 2-D stress system. . %‘éﬁ&‘;&?m 037
g (10 Marks)

v) . Principal stresses and planes.

E OR v y ”
a. A thin cylindrical shell Sm long and 1.5m in:’:z:diaméter is subj%gc‘teg o an internal fluid

i

|

pressure of 6MPa. The’ tlﬁf@khess of the shell JSI“Smm Determine'the circumferential and
longitudinal stresses. Also determine the “maximum shear stress and changes in the

e

dimensions. Assume E = 200GPa and defé‘fsgﬂ“’ks ratio p = 0.3 vt (08 Marks)
b. Differentiate between thin and thick cylinders. Also briefly” explain the various stresses
involved in both types of cylinders.«, % (06 Marks)

internal diameter and 100mm thick, when a pipe contajns a fluid at a pressure 8N/mm’. Also

sketchv»iihéirﬁdial pressure and hga{) stress distribdgtig;i across the section. (06 Marks)
5 p gs:z

i

c. Determine the maximum and mmlmum hoop stresses@,gacf@oss the section of a pipe of 400mm

Module-3
a. Draw SFD and BMD for the beam shown in Fig.Q.5(a). Also locate the point of
contraflexure if an; S’

20KN

O | M

(10 Marks)
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b. Draw SFD and BMD for the beam shown in Fig.Q.5(b).
\OKN

(06 Marks)

c. Draw SFD and BMD for following stanqﬂa { loadmg cases ona sunply supported beam.
i) UDL on complete span  ii) A mioment at the centre. (04 Marks)

6 a. Derive expression for relation

(06 Marks)
b. Draw SFD and BMD fqgﬁ;g beam shown in Fig.Q. _6(b). Locate point of contraflexure if any.
z 7 100AN
A @
Roller
H
(10 Marks)
Cc. Briefly explain following: ¢
i)  Shear force Ay e
ii)  Bending moment
ii) ~ Types of supports CMRIT LIBRARY
Draw sketches lfg;“pcessary WGAL{) E'- 560 037 (04 Marks)
mm
7 a. Derive the b@,ndmg equation statmgtthe necessary assumptions. (10 Marks)

b. A cast iron beam is of T-section‘as shown in Fi ig. Q ’Z( ). The beam is simply supported on a
span, of 81;n The beam carries a UDL of 1ntensnt§i.‘1.5kN/m over entire span. Determine the

max1§nuﬁ1 tensile and ma%m m compressive stresses.

20 wm

Fig.Q.7(b)
(06 Marks)
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Define following:

i) Section modulus

ii)y ~Moment of resistance
iiiy  Pure bending

iv)  Modulus of rupture. (04 Marks)

OR |
Derlve Torsion equation stating the assumptlcg (08 Marks)
Determine the diameter of a solid shaft, whlch will transmit 3OQkW; at 250r.p.m. The

!«

maximum shear stress should not exceed 30N/mm 2 and twist should né be more than 1° in a

shaft length of 2m. Assume r1g1d1ty mod‘ulus as1x 10°N/mm®. (08 Marks)
Define following:

1) Pure Torsion

iiy  Torsional rigidity

iii)  Polar modulus. (04 Marks)

A beam of 6m 1s smpl( "t upported at ends and cggaxl:ievs two point loads 48kN and 40kN at a
distance 1m and 3m respectlvely from left support Determine:

1) Deflection: quer each load. CMRIT LIBRARY

ii) Maximum: deflection RANGALORE - 560 037

iii) Pomt of 1 maximum deflection. e
AssumeE = 2% 10°N/mm? and I =85 X 106mm Adopt Macaulay’s method. (10 Marks)
A be:

1 of uniform section and constant depth is freely supported over a span of 3m.
It carries a point load of 30kN“"

= 15.614 x 10°m*. Determine:
i) Central deflection &
ii)y Slopes at the ends. =
Take E = 200GPa and use ‘double integration methf)d
Derive an expression for.relation between sl(}pe »deflection and radlus of curvature.

(06 Marks)

(04 Marks)

State the assuﬁ‘iptlons made in the: Euker s column thepry. (04 Marks)
Derive expreésmn for cr1pp1mgz~loa ‘when both ends&(}fmthe column are hinged. (06 Marks)
iron hblumn is 4m Lbng with both ends fixed. Determine the

mmlmum dlameter of the ""“qum'n if it has to cartry a safe load of 250kN with a factor of

eter is 0.8 tlmes e;ctemal diameter. o, = 550N/mm’, o = —1_6%)_ in

(10 Marks)
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