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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

vsy VT 10CV/EV33
Time: 3 hrs.
L——-Note: Answer any FIVE full questions, selectmg
\/ at least TWO questions from each part;"f, N
PART — A
1 a. (04 Marks)
b.
axial force F. \ y . (06 Marks)
c. A brass tube 100 mm mtemal diameter and 10 mm thlehls\enclosed in a steel tube 120 mm
internal diameter and 10" mm: Both the tubes are rlgrd}y fixed to each other and carries an
axial load of 3000 kN. The tubes are of same length «of 3m. Determine the load carried,
stress induced in each materu{ Alfo determlr;e, tbe,,,amount by which it shortens. Given
Es = 200 kN/mm?, Eg = 100 kN/m o) (10 Marks)
2 a. Define: (i) Lateral strain, (ii) Bulk! modulu / (04 Marks)
b. Derive the relatlonshrp between Young 'S medulus and shear modulus. (06 Marks)
c. A steel bar 25 mm in diameter is encloséd in a brass tube 25 mm internal diameter and
50 mm external diameter. Both the bats. are\)f length 1m and rigidly fixed to each other. The
composite bar is subjected to rise sm ten\perat{ule of 60°C. Determine the stresses due to
temperature change.
=12 x 109/°C, ap = 18 % 10'6/c
(10 Marks)
3 a. Define: &
i) Principal stresses, * » CMRIT LIBR
ii) Critical planes, // BANGALORE - 560 037
iii) Principal planes. ™ — (06 Marks)
b. The stresses on a sframed element are as shown in Fig.Q3(b). bete’rmme
1) Stresses when' he element is rotated through an angle of 30° as’ §hown
& Fig.Q3(b) (14 Marks)
4 a. Define:
i) Hogging bending moment
ii) Sagging bending moment
iii) Point of contraflexure. (06 Marks)
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Draw SFD and BMD for the beam shown in Fig.Q4(b) showing salient features >
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FigiQ4(v) (14 Marks)

) PART - B
Prove that maximum shear stress in a rectangular section ot w1dth b and depth d is equal to
1.5 times of its average shear stress. N\ (05 Marks)
State the assumptions' made in the theory of pure bendlng (05 Marks)

A rolled I section of 512e 75" mm x 50 mm is used asa: beam with an effective span of 3m.
The flanges are 5 mm thlck and\web 3.7 mm thick. Ca}culate the uniformly distributed load
the beam can carry if the mammum shear stress 1s 40 T\Iimm (10 Marks)

imum deflection for a simply supported
beam subjected to point load at mldspan . (08 Marks)
Distinguish between nature of slope and d lection of a simply supported beam and a
cantilever beam. s (04 Marks)
A cantilever beam of umform Cross sectlon\carrles UDL of 30 kN/m over entire span of 3m.

Given I =75 x 10®* mm* and deflectloﬁ“‘at free end 3.04 mm, determine Young’s modulus of
elasticity of beam material. RN ) (08 Marks)

Derive an expression for slope )

Prove that a hollow shaft is stronger ‘and stlffer than'the solid shaft of same material, length
and weight. (08 Marks)
Determine the diameter of the sohd shaft transmlttmg 2() kW at 120 rpm if the permissible
shear stress is 80 N/mm What would be the dlamefer of a hollow shaft of same length
having external diametef \'r{/lce the internal diameter to transmit same power at same rate of

revolution. What is thel ercentage saving in weight by changmg over to hollow shaft?
~ (12 Marks)

State the assumpti ons made in Euler’s theory for long columns‘ Aiso state limitations of
Euler’s formula.> %> E (06 Marks)
Derive an expression for Euler’s buckling load with both ends hmged a (06 Marks)
Calculate thé\‘safe compressive load on a hollow cast iron column one end -rigidly fixed and
other end hmgg}i of 150 mm external diameter and 110 mm internal diatfieter.\ The column is
lOm i, length Use Euler’s formula with a factor of safetys of 5 and

106 k]N/mm CMRIT LIBRARY "<+ (08 Marks)
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