50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

i

(i) Stress in various seg ents

Find the value of ‘P’ ne: ssary for equilibrium. If E =

15AU34

GODNuL

between two supports as shown n Flg Q2(a). Wh

210 kKN/mm’, detenmne
~ (ii1) Total strain in the bar.

—> Q¢ KN

(08 Marks)

f@lu\ lx}um bars connected in series is held
ctiithe temperature f‘fhe compound bar is

increased by 50°C, determme the stress mduced m'each bar. Considér the two cases:

(1) Rigid supports " (ii) Supports yii
Take as =12 x 10%°C ag=19x 10%°C,,

" Module-2

(08 Marks)
(08 Marks)

Discuss: (1) ‘Principal planes and principal stresses (il) Maximum and minimum shear

yound stress.

stresses, with respect to.cor
Describe the constructféﬁ, 3

r

’ 3, OR

f Mohr’s circle for plane stress.

(08 Marks)
(08 Marks)

Derive an exprgssxon for circumferential stress and longitudinal stress corresponding to thin

cylinders.

1 of2

(08 Marks)
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di) Euler’s formula, talmig E=12x10°]

15AU34

A cylindrical pressure vessel of 1 meter inner diameter and .SP meters long is subjected to
an internal pressure P, thickness of the cylinder wall i ]
cylinder material is 90 MPa. Determine: (1) Magmt’

that the pressure vessel can with stand and (ii) Chang in ‘dimensions.

Take E =200 GPa and p = 0.3 (08 Marks)

Define and explain the following terms:
i) Shear force 1 Bendmg moment
iii) Bending moment diagram 'V) Shear force diagram (08 Marks)
A simply supported beam of length m, carries point load of 3 kN and 6 kN at distance of
2m and 4m from the left end., )raw the shear force and bendmg moment diagrams for the
beam. (08 Marks)

ius of curvature. (08 Marks)

(08 Marks)

A solid circular shaft has to tra%i a power of 1000
the shaft, if the shear stress of the material must n 3t exceed 80 N/mm ‘he maximum torque
1.25 times of its mean. What percentage of savir in material would:be obtained if the shaft
1s replaced by a hollow” one whose internal dfameter is 0.6 tnnes its’ external diameter, the

ng same? (08 Marks)

,S!“

Derive an expres'klon for the Euler’ SJgCripphng load for a long column when both the ends of
the column are hinged. iy, : (08 Marks)
AlS m%ng column has a circular cross section of 0 mm diameter. One end of the column
is ﬁxed m | direction and po‘“ n'and the other entifls free. Taking the factor of safety as 3,

1) *‘Rankme s formula’ tét mg yield stress 560 N/mm and a = 1/1600

/thm®. (08 Marks)
2@% " g

N ~Module-5
Derive an expression for strain energy due to shear stress. (08 Marks)
Write a note astigliano’s tli;canpin [ and II. (04 Marks)
Define modtilus of Resilence of strain energy. (04 Marks)
OR

A rod of circular sectloxf/ls to sustain a tensional moment of 300 kN-m and bending moment
200 kN-m. Selecting: 45C8 steel (oyr = 353 MPa) and assuming factor of safety = 3.
Determine the dla%eter of rod as per following theories of failure.

(1) Maximum s| a;' stress theory (i) Maximum principal stress theory (10 Marks)

Write notes oﬁff;(') Maximum principal stress theory (ii) Maximum shear stress theory
(06 Marks)

% k k k Xk

20f2



