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Q. P. Code : 555001

Time: 3 Hrs Marks: 80

N. B. 1) Question No. 1 is compulsory. 3 .
2) Assume suitable data if necessary:. @
3) Attempt any Three questions from remaining Five questions. =3
4) Figures in bracket indicate marks.

Q.1 Solve any four _ﬁ__::_,_ Axd=20

a) Draw stress strain curve for ductile and brittle material also Explgm factor of
safety with the help of stress-strain diagram of both. » G

b) Define Hoop stress and Longitudinal stress in ﬂzm Evimdcr Dertve their
™~ formula. |“ J 2
¢) For a rectangular cross section of beam, shnwmlfharlﬁammum shear stress is
1.5 times the average shear stress. Also drav.g&hcar ‘stress distribution diagram.

d) State Torsion Formula and explain the tt;,]:m§ uwewed in it. Give assumptions in

the analysis of pure torsion. % ©
¢) Establish the relationship between ﬁhear fnfce berdm ¢ moment and rate of
loading in beam. ﬁl
Q.2 A) A stepped bar ABCD has the, ﬁ}lquMd:maﬂﬂﬂnS (10)

Portion AB: Length 1200 rrm'l‘and dTamete 49 mm.
Portion BC: length 80{3 mm, dlameter 20 mm,
Portion CD: Length mﬂﬁmm diarseter 30 mm.

Itis SubjECtEd w@m pomt loads as shown in Figure 1. Find the Value of ‘P’ for
equilibrium ﬁhd thendﬁnd the ciiange in length of the bar. Assume E = 200 Gpa.
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A steel block 360 mm X 80 mm X 160 mm is subjected to the following forces, :.
i) A tensile force of 1280 KN on the 160 mm X 80 mm faces (take as aX‘-‘.' :

direction)

ii) A tensile force of 3456 KN on the 360 mm X 80 mm faces [takf.:as a Y-.

direction) and
iii) A compressive force of 5184 KN on the 160 mm X 36{} mm faces (takc
as a Z-direction)

Find the changes in the dimensions of the block and al-m ﬂ‘te change
in volume. Take E=2 X 10° N/mm? and lfm=ﬂ.25*

Q.3 A) A beam 8.5 m long rests on the supports 5 m. apan !h-: beam carries load as (10)

B)

Q.4 A)

B)

shown in Figure 2. Draw SFD and BMD shqwm__g all #_:e important points.
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Figure 3

A steel bar consists of Wequa] portions each 1 meter long, the respective
diameters of eaeh portion’being 37 mm and 50 mm. Find the total strain energy
of the bar when itis sibjectec to an axial pull of 150 KN,

Take E= 200X10° N/mm? for steel.

A symmetrigal I-section with flanges 250mm x 20 mm has a web

160 mm}( 10 mm. If the shear force acting on the section is 80 KN, find
r,aaximum shear stress developed in the section and draw shear stress
distribution diagram.

A cylindrical shell 3 meter long closed at the ends having | meter internal

diameter is subjected to an internal pressure of 1.5 MPa. If the thickness of the

shell wall 1s 15 mm, find the circumferential, longitudinal stresses and
Maximum shear stress. Find also the change in diameter, Length and volume of
the shell.

E=2 X 10° N/mm?, 1/m=0.3
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(10)

(10)

(10)




Q.5 A)

B)

Q.6 A)

B)

o R

Determine the diameter of a solid shaft, which will transmit 300 KW at 25!}:33;:1
and the working conditions to be satisfied are: |

The twist should not be more than 1° in a shaft of length 2 meter ﬁrd

The maximum shear stress should not exceed 30 N/mm?

Take, Modulus of rigidity = 1x10° N/mm?

b

et

Find Euler’s crippling load for hollow cylindrical column Df30 m‘m externil
diameter and 5 mm thick. Both ends of column are hmgr:;:l amij\ength of coliumn
is 2.5 meter. Take E=2x10° N/mm?. Also determine R@kme s crippling load for
the same column, Take fc =350 MPa and o= ]f?SGCL /

A 4 m long steel bar of square cross section D“F'4D mm side, i heated through
75°C with its ends clamped before heatmg; Gﬁcu\‘ﬂe thE thrust exerted by the
bar on clamps: {F» "
1) if the clamps do not yield | :
ii) if the clamps yield by 0.6 mm.:
Take, E =210 GPa and ot = 11. 5;:,1&*53"{:
Find slope and deflection cqwion fo.r thf: beam as shown in figure given below.

Determine the deflection at a pmm where couple S0KNm 1s acting (Figure 3)
Take, EI=2 X 10* KNHQE
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