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
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Note: Answer any FIVE full questions, choosing ONE full question from -each module.

ﬁ% é
dlﬂe- A S,
Obtain an Expression for Elongatio. ~0f a bar. o ‘ (04 Marks)
A bar made up of two square”éec%ﬁ ns, one of steel and the other of aluminium is shown in
Fig Q1(b). The bar is acted 1 upon by a compressive force P! Determine the value of P if the
total decrease in length‘ of the bar is 0.3mm. Take E,=2 h“SGPa and Ey = 75GPa.

4 (06 Marks)
A flat steel plate of trapezotdal section has a thlcfkne’ of 20mm and ta@er uniformly from a
width of 80mm to 30mm m a length of 500mm What will be the €longation of the plate
under an load of 200kN?E = 205GPa. & (06 Marks)

Two parallel wa! 8m apart, are to b%gsta@/ed together by a steel rod of 30mm diameter with
the help of wash e%s and nuts at the en(is ‘The steel rod is passed through the metal plates and
is heated, When its temperatureis raised to 90°C, th‘u“ts are tightened. Determine the pull
in the baﬂwWhen it is cooled to,24°Cyif : N

1) 7. the ends do not yield.

11) “the total yielding at“ the ends is 2mm
E =205GPa and coefﬁment ‘of thermal expaﬁsxen of steel as= 11 x 10°/°C (08 Marks)
«The tangential (hoop) and longitudinal stresses in the plates of a cylindrical boiler of 2.2m
dlameter and 3.5mein Iength are 90MPa and 45MPa respectively. Determine the increase in

“the internal capacxty%E 205GPa, y 0 3. (08 Marks)

A 5@‘“

iy W%W?Module-
Described the procedure for construction of Mohr’s circle. (06 Marks)
The stresses on two perpendlcular planes through a point in a body are 30MPa and 15MPa
both tensile along with ashear stress of 25MPa. Find :

i) the magnitude anddirection of principal stresses.

i1) the planes of maximum shear stress

iii) the normal, j}dnshear stresses on the planes of maximum shearing stress. (10 Marks)

MW ' OR
A thick cylmdrlcal shell of 200mm internal diameter is subjected to an internal ﬂuld
pressure ‘of 7N/mm? If the permissible tensile stress in the shell material is 8N/mm’

find th :ﬁnclmess of the shell. _ (08 Marks)
D 10of2
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A thin cylinder, 2m long and 200mm in diameter witl% TM thickness is filled completely
with a fluid, at the atmospheric pressure. If an additidﬁ%}%SOOOmm3 fluid is pumped in, find
the longitudinal and hoop stress developed. Alsezé\g%t;"c‘rirline the changes in diameter and
length if E =2 X 10°N/mm? and Poisson’s ratiQ 7 %%3%% (08 Marks)
Module:3 <

Define shear force, shear force diagramy’] :;nciing moment and Bending moment diagrams
for beams. W o (04 Marks)
A 10-m long simply supported bearg?@axgjes two point loads of 10kN and 6kN at 2m and 9m

i

‘‘‘‘‘‘

respectively from the left end. It ai“syp,/glﬁs uniformly distributed=load of 4kN/m run for the

length between 4m and 7m from, the left end. Draw shéarsforce and bending moment

diagrams. f%% . d (12 Marks)
, “

Define the terms : i) Pure.bending ii) Bending stress, ‘ (04 Marks)
Enumerate the assumpﬁi’b s made in the theory of %ﬁxﬂple bending and derive an relation for
simple bending forbeams. ‘"

b (12 Marks)

y Module-4
A solid stegl““shgfﬁ transmits 100kW at 150fpm. Determine the suitable diameter of the shaft

if the mgﬂr%um torque transmitted exceeds the mean by 20% in each revolution. The shear

stress isﬁd“t@fm exceed 60MPa. Also ﬁ%d the maximum anglqg&of twist in a length of 4m of the

shaft/G.= 80GPa. N &N (06 Marks)

A shaft transmits 280kW of powé”%af 160rpm. Determine, -9
i) the diameter of a solid shaft to transmit the required’power PN

ii) the inner and outer diameters of a hollow ci%;%ﬁff}shaﬁ if the rag,;fg@ﬁthe inner to outer

diameteris 2/3. (v | F T
iii) The percentage saving in the materialwgnv%s;ihzg a hollow shaft ifistead of a solid shaft.
Take the allowable stréss as 80MPa and the density of material 78kN/m’. (10 Marks)

s
A A

g £

,,,,,,

S »;?%‘“w < wR F i
Derive a Euler’s ¢rippling load for a%cgj mn when one end is fixed and other free. (08 Marks)

A 4-m loeng ‘hollow alloy tubéswith inside and Qlff?l%e diameter as 36mm and 48mm

respeg@%lﬁ/elongates by 3miffiunder a tensile for&ﬁ“ﬁ%# '50kN. Determine the buckling load

for thestube when it is used:@s,column with both ends pinned and with a factor of safety 5.
e %) A (08 Marks)
¢ e P S
v Module-5

%‘“ %‘. . & » T
ar Derive an expression fg; strain energy due toshear stresses. (08 Marks)
b A hollow circulat,shaft of 2m length has an external diameter 100mm and a thickness of

10mm. If it is.subjected to a torqg@gof 10kNm, determine the strain energy stored in the

shaft. Takew(}%sfg{)GPa. G (08 Marks)
- .7 OR
Explain : A
i) Maximum principal-st ss theory .
ii) Maximum shear stféﬁgfé‘theory. (08 Marks)

The stresses induced at-a critical point in a machine component made of steel are as follows:
6x = 100N/mm?, 6= 40N/mm’, Ty = 80N/mm”.
Calculate the f:&ac%:o‘ndf safety by

i) Maximum shear stress theory

ii) Maximum normal stress theory. ’ (08 Marks)
o T ELE
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