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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. 2 %) Max. Marks: 100

each module.

Modiile.t
Define : (i) Plast1c1ty (ii) Ductility Q 1i), Brittleness (iv) Poissqns (06 Marks)
Define Hooke’s law and explain js%%ss-stram dlagram for mlld steel with characteristic
points. A (06 Marks)
The tensile test was conducted or data was obtained from the
test.
Diameter of steel bar = 16
Load of proportionality %t’?—
Load of failure = 80 k j

; Gauge len&gth,%of the bar = 80 mm
; Extensw | ga load of 60 kKN =0.115 mm

(iii) True breaking stress
(08 Marks)

and length 1.6 mm, if the long during tensﬂe test is four times the

lateral strain. Also find the change in volume, when e bar is subggg;;d to a hydrostatic
N,

nY (10 Marks)

10 N/mm?, {7

) Modules2 s’ e
Show that the sum ofithe normal stresses® or -any tvo rlane at-right angles in a general two
dimensional stregg;;gstem is constant. o ¥ G (10 Marks)
At a certain pomt in a strained mate%};, the values of normal stresses across two planes at
right angles to each other are 80 nd 32 MPa, b%\‘th@f’ensﬂe and there is a shear stress of
32 MPa, CW on the plane carry g 80 MPa stre§9es across the planes as shown in
Fig. Q3 b): Determine é
" Maximum and. m;nlmum normal stresses ‘and locate their planes.
Maximum she; @tress and specify,its plane.

pressure of 100 N/mm®, E

(10 Marks)

Derive an expressgon@for cucumferentlal stress and longitudinal stress for thin cylinder.

. (10 Marks)
A pipe of 500"mr 1nterna1 diameter and 75 mm thick is filled with a fluid at a pressure of
6 N/mm?. Find-the maximum and minimum hoop stress across the cross-section of the

cylinder, Alsb sketch the radial pressure and hoop stress distribution across the section.
(10 Marks)
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Module-3
5 a. Derive an expression for load, shear force and bendmgh%) : (10 Marks)
b. Draw the shear force and bending moment dlagr f?r\‘»the Cantilever beam shown in
Fig. Q5 (b). : (10 Marks)
WWJ@? awv
%ﬂf\m}et %-41
6 a. Sketch different types of beams an rent types of loads and explam (10 Marks)

subjected to a concef) rated load of 25 kN acting at
y distributed load of 10 kN
r” force diagrams indicating the

(10 Marks)

b. A simply supported beam of spanwé@"‘
a distance of 2 m from the left id ‘ffﬂso subjected to an u
over the entire span. Dra ending moment and sh
maximum and minimum val

Module-4
ade in theory of simpl nding and derive an expression for
relationship between bending stress and radius of ature. o Marks)
b. The cross sectior’d a beam is as shown 1m{1g Q7 (b). If permissible stress is 150 N/mm?
. find its momeni?f%o fesistance. Compare, vltWW“ith equivalent section of the same area for a
square sectm&@ (s ) N (10 Marks)

7 a. Write the assumpti

‘%——* y aoﬁb -——ﬁl

8 a. Derive Euler’s Bernoulli’s equatlonzfo r deflection. 4, ¢ (10 Marks)
b. A Cantileyer beam 2 m long is(@arrying a load of 20“%1%‘[*3" at its free end and 30 kN at a distane
of 1 m‘”ﬁ: the free end. F irid the’slope and deﬂect"?én at the free end.
29 %10° N/mm®. ¢ (10 Marks)
Modul&ﬁﬁ
9 a= State the assumptionssmade in theory”“” “torsion and derive an expression for relation
Z,between torque a dishie lear stress in a solid eircular shaft. (10 Marks)

b. + A solid circular %ﬂ has to transmit a%ower of 1000 kW at 120 rpm. Find the diameter of
the shaft, if the shear stress of the‘material must not exceed 80 N/mm?. The maximum torque
1.25 times;0f its'mean. What p&é& tage of saving in material would be obtained if the shaft
is replaced By a hollow one whose internal diameter is 0.6 times its external diameter, the

length, material and max1m@1&!®m 1 shear stress being same? (10 Marks)
/ OR
10 a. Derive an expression fé“tEuler s cripping load for a column when one end of the column is
~ fixed and other er}d is#free. (10 Marks)

b. Design the sec " ;,e nsof a circular cast iron column that can safely carry a load of 1000 kN.

The length of‘t’ﬁ% column is 6 meters. Rankine’s constant is 1_6106’ factor of safety is 3. One

end of the, cé@iumn is fixed and other end is free. Critical stress is 560 MPa. a0 Marks)‘
’ * 3k %) of D * * %




