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
Time:
1 a
b.
c.
2 a
b.

3 hrs.

Max. Marks:100
Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Missing data if am; be suitably assumed

o

1S A @(’% WV(
Define (i) Modulus of elasticity i -z&rength and ductility émﬁ) Nominal stress and
True stress. Mention S.I. Units. r? (05 Marks)
Derive relation for elongation ot: € allic bar, held vertic Ily‘wnh length L, cross-sectional

area A and specific weight ‘w’§, % * (05 Marks)
A stepped bar is subjecte(’fm““z%te axial forces as shown in” Fig. QI (¢). Determine total
deformation in the bar a&g sttesses induced in each pirt. E = 2x10° N/mm?>.

’ Dttt 250w b

2.00 K

Fig. Q1 (c)
(10 Marks)

n j cged to 120 KN Tensile
load along L,ngth 600 I\Ncompressnc load albng thlck“ess and 48 N Tensile load along
width of bar. Determmé“tﬁe following : (), Ch%ge in volume (11) Modulus of Rigidity

wf

(i) Bulk modulys. Assume E = 150 GN?m and LI
“"%V m

(10 Marks)

Define thermai“st )
mm internal (f%et

—1«2{19 Pa, E;, =100« P@ a —12x10‘6/ C7 o, =18x107/°C. (10 Marks)

s. Explain construction of Mohr’s circle for
(08 Marks)

o
alysis of stressessag;tmg on a component.,

The state of streév%ﬁt a point in a strained material is as shown in Fig Q3(b).

i

50 ]
175 ”}M/oz

100 Nlnm*
Fig. Q3 (b)
Determine (i), ‘tion and magnitude of principal planes and stresses.

(ii) Fhe magnitude of maximum shear stress and its direction.

Sketch all planes. (12 Marks)
4%
%
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Define work and strain energy. (04 Marks)
Differentiate between thick and thin cylinders. Obtain &i&l between circumferential and
longitudinal stress for thin cylinder with interal fluid. '
A thick cylinder with internal diameter 300 mm f nd thickness 50 mm is subjected to an
external pressure of 30 MN/m?, when the inters p essure is 120 MN/m’. Determine the
stresses at external and internal surfaces of the cylinder and sketch the variation of stresses

and radial pressure along thickness of the lipd@f. Vel (10 Marks)
oY

Define a beam and list the types of beams 1th sketches. ¢ - (04 Marks)

Define shear force and bending , with sketches and sign conventions. (04 Marks)

Draw SF and BM diagrams for &jloading on the beam. Determine the maximum bending
moment and show the pomt of contraflexure, if overhang 6f beam is 2 meters in length. Find
é (12 Marks)

. e

What,are assumptions made in simple bending theory?-
shear stress in a beam is 1.5 tifies the average sheg.n,,,

how that the maximum transverse
ss in a beam of rectangular cross

section. y (10 Marks)
A snmply supported oear@ of 5 m has a cr css{s%d‘ n 150 mmy?.g;'; m. If the permissible
stress is limited to 10 N/ f"? find o4

(i) Maximum mteﬁsnty of umformlg trlbuted load it. car’carry.

(i)  The maxiium point load P, a%jbhe at 2 m from 6n€ end it can carry. (10 Marks)
’ %%asff
on for maxnmug\aaeﬁéctlon ofa Cantlje\?’ér beam carrying a point load at
(08 Marks)

Derive an expre

its free end. )

A simply. supported beam of §p: 10 m carries ”%“}goncentrated loads 20 KN at 3 m and

40 KN-at'6'm from left end $upp naximum deflection.

Take E22x10° N/mm Qs 410° mm’  ? (12 Marks)
\ Ve

&

ﬁ@’: )

P s Y &f

;Dgrlve an expression fgr?‘“é&;ltlcal load 1rr{@§%mn subjected to compressive load, when one
mend is fixed and othetiend is free.

“List the assumptiqqs made in Tors;,en tfeory. A circular shaft transmits 210 KW of power at

(10 Marks)

180 rpm. Total afigle of twist in, é“}éngth of 3 m of shaft is 3°. Find the diameter of the shaft
if the permlss.lbk shear stress is' 6§§}$N/ mm?. Take G = 84 GPa (10 Marks)

% %k %k % %
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