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Time: 3 Hours Max. Marks: 75
: Note: This quiestion paper containis two parts Aiand B. Ll LT
7 part A is compulsory which'carries 25 marks: Answer all'questions in Par A."

Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.
. BAER - A - (25 Marks)
ia) A shaft of 20 mm diameter and length 1000 mm is subjected to twisting moment
such that 0=0.1 rad. What is the shear strain in the shaft at outer surface? [2]

b) A shaft is subjected to twisting moment, show how shear strain varies along the
radius of the shaft. [3]

.¢) What do.you mean by Equivalent length. of column? Mention its value..for

L different enid conditions of thié column. - " T 2]

d) A hollow circular column with D=100 mm and d=80 mm, what is its radius of
gyration? (3]

¢)  What is the kernel of a section? What is its importance? [2]

f)  What is the difference between beam and beam column? [3]

g What do you. understand abeut term Unsymmetrical bending?-. 2}

. h) Define shear center. Whiit.is.the importance of shear centér? .. T3

i) In a thick cylinder subjected to internal pressure, explain the assumption that
plane section remains plane after the application of internal pressure. [2]

i)  Take a small element of a thin spherical shell and show the stresses acting on this
element. ‘ (3]

" PART-B™ -~ h. (50 Marks)
2.a) Derive the equation of torsion from fundamentals.

b) Find the power that can be transmitted by a 60 mm diameter shaft at 160 rpm, if
the permissible shear stress is 80 N/mm and the maximum torque 30% greater
than thé.mean torque. & i O R L[5€5]

A 3 MR OR SR xe R Y
! A solid circular steel shaft is required to transmit 60 HP at 200 rpm. Determine

the diameter of the shaft, if the maximum shear stress is not to exceed 60 N/mm?
in shaft. The solid shaft is now replaced by a hollow steel shaft with the internal
diameter equal to 75% of the external diameter. Determine the external diameter
of the shaft-f it is requifed’te transmit thi¢ sarhe horse power at same rpm-and-the
maximum shear stress produced is also the same. Find the % saving of the
material by using hollow shaft in place of solid shaft. [10]
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b)

A castiton column of “atiollow circuldr section with‘an “éxternal diametef of
250 mm and a wall thickness of 45 mm is subjected to an axial compressive
load. The column is 7 m long with both ends hinged. Taking factor of safety as 8,
determine the safe value of ‘P’.

Ranking’s constants are, O =560 N/mm a= 1/ 1600 [where a—GC/ﬂ: E] . [10]
3 fenst P x‘ OR :

What are the merits of Rankine’s load over Euler S load in buckllng‘?

A column of a circular section, diameter ‘d’ and length L, buckles at a load of

25 KN, when the column is fixed at one end and free at the other end. If both the

ends of the column are now fixed, what will be its buckling load? [5+5]

300 kN actmg at a pomt 40 mm away (along the diagonal) from the center.
Determine the resulting stress at the corners a, b, ¢ and d of the section. (Figure 1)

[10]
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OR

apphed at P 75 mm from edge AD. Sectlon is symmetncal about X-X axis.
Determine the stresses at corners A, B, C and D. [10]
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1L

Calculage’ thig max. tensilé $fress in the I-section of a si;xgplyigsuppoﬂed beaii: of
span 3.0 m'which carries a load of 7.5 kN atthe center of the beam. The foad line
is inclined at an angle of 30° with the vertical as shown in figure 3 and passes
through the centroid of the section. The dimensions of the I-section is shown in

figure 3. Where U,V, X and Y are principal axes. [10]
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OR T "
A 60-mm x 40 mm x 6 mm unequal angle is placed with the longer leg vertical,
and is used as a beam. It is subjected to a bending moment of 12 kN-cm acting in
the vertical plane through the centroid of the section. Determine the maximum
bending stress induced in the section. | L ~[10]

Derive the expression for the volumetric strain of a thin :sijhé}ical shell shﬁjééted
to internal pressure ‘p’.

A thin spherical shell of a wall thickness of 2.5 mm and a diameter of 500 mm is
subjected to an internal pressure ‘p’. What is the magnitude of ‘p’ if diametral
strain in .t_hgus:hell is limited to, 0.0005 only? E= 200 GPa,El_J“:—?Q.3. .: ._[:6.+:4]

A A OR i En A

A thick cylinder of inner radius 150 mm and outer radius 210 mm is subjected to
internal pressure ‘p’ such that the maximum hoop stress developed in cylinder is
154.16 Mpa. Draw the hoop stress and radial stress distribution along the
thickness of cylinder. If E=200GPa, what is the circumferential strain in cylinder

at the og;erjs}lrface? Talggnjf—?so.& £ {10]
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