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

50, will be treated as malpractjgé.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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, Answer any FIVE full questmns,;t'ko ing ONE full question fgam each module.
. Missing data if any, may be su;taﬁ?yﬂassumed.

< “"Module- ‘“—as"“-*v
a. Derive an expression for exten% due to a tensile load i m@n umformly tapering rectangular
bar. (08 Marks)
b. Determine the stresses Lg&t;héf various segment og;qg&gular bar shown in the Fig. Q1(b).
Compute the total elop%ﬂqn Take E = 195 GPa ~ (08 Marks)
o $ lWKN = @UKN ZﬁKU Ph_

Fig. Q)"

OR

a. Derive an expression to %khaﬁ_w the relation beg:ugcrr:Modulus of Elas?imty and Modulus of
Rigidity. %/ (08 Marks)

b. A compound bar is mﬁe«up of Aluminiump é and steel plate ag' shown in Fig. Q2(b). The
length of the compoufid bar at temperatﬁ%@ 0°C is 100mmAlfthe temperature of the whole
assembly is raised*by 60°C, determmeﬁgle stress in ea@_o? the material. Further if new
compressive loadiof 20kN is apph&m}he composite bar What are the final stresses in steel

and alurmmum? Wy ~
Given "‘"“’Es 2% 10° N/m%% =2, 10° N@i?n%'ﬁ?;
Pt 3 ;

=12 107 ges;?@ ax =23 x 10@per °C. (08 Marks)

N " Module-2
A point in a stramed material J%subjected to a stresses as shown in the Fig. Q3. Find
1) Normal stress
i1)) Tangential stress. %;
iii) Resultant stress across the plane EF.
Also determine the maximum , minimum principal stresses, its locations, maximum shear stress
and its location. Cj}ecmhe answer analytically. (16 Marks)
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L A9
4 a. Derive Lame’s equations fom and hoop stress in case%ffhlck cylinders. (08 Marks)

b. A thick spherlcal shell of 1 g@mm internal diameter is subjected to an internal pressure of
40N/mm?. Find the thlcknm of the shell if the pern%&s*ibie tensile stress is SON/mm®.

%MW %m 57 (08 Marks)
ﬁaﬂ g & B
%2 Module-
5 a. Explain the d1ft% types of Beams (Wltl,:;‘?kﬁgtbhes) (04 Marks)
b. Draw SFD and,s;ﬁ“l\ﬂ) for the beam sho&@fm Fig. Q5(b). Locate point of Contra flexure if
(12 Marks)
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6 a. Wlth Assumptio amve at Euler’s Bending equation. A% (08 Marks)
b. — section m shown in the% Q6(b), is subjected to a Bending Moment of 120kNm
force of 60kN. Skeich the Bending and@@ear stress distribution along the depth
F (08 Marks)
. |
Cy Module-4
7 a. Arrive at Torsion equa%n Also state the assumptions made in the theory of Pure torsion.
(08 Marks)
b. Prove that hollm&ﬁhaﬂ is stronger and stiffer than the solid shaft for the same material,
4
length and weight.’ (08 Marks)
&
OR
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Derive an expression for Euler’s crippling load for a céﬂummwhen both of its ends are fixed.
(08 Marks)

A column of timber section is 200mm x 300mm._ column is
fixed and the other end free. If the Young’s Madulus

i) Euler’s crippling load. u

ii) Safe load if the factor of safety is 2.5. . (08 Marks)

M(l%qﬁ%le-S
A Cantilever Beam AB supports a tﬁ%ﬁrmly distributed load “W* “per unit length as shown

in the Fig. Q9(a). Determine the a?i_]gctlon and slope by usmggastlghano s theorem.
) wu (08 Marks)

Fig. Q9(a)

Define the terms. Q‘%’ Modulus of remhen&e:g% il) Toughness 1ii) Strain Energy

1v) Castlghalle s theorem. ~ % (08 Marks)
AR ZOR
Explam'b’ﬂeﬂy 1) Maximum pnmal stress theory i), Maximum shear stress theory.
Y o~ (08 Marks)
A plate of C — 45 steel (oy, = 35Mpa) is subjected tgf%%wmg stresses
ox = 150N/mm’ ; o, = 100N/mm’ ; = SON?igu Find factor @wfety by
i) Maximum prm(:lpalstéss theory.
i) Maximum shear stﬁg§s stheory. %g@ M. (08 Marks)
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