g blank pages.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin;

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full quesaons,choosmg ONE full question from each module.

o

2. Missing data may be suttably@xq@smed ~
Ma% AN
', ‘Module-1 %)

Define : (i) Hooke’s law (n) ‘Lateral strain (ii1) Poisson’s ratio (03 Marks)
Derive an expression fog wéit:k;gx’“‘extensmn of uniformly: ”’cﬁpenng rectangular bar subjected to
axial load P. 7 (05 Marks)
A steel bar ABCD mrymg sections 1is subjeeted to the axial forces as shown in

F1g Q1 (c). Fmd ‘ alue of P necessary for equlhbnum If E = 210 KN/mm?, determine
tious (08 Marks)

Define (i) Modulus of elastlelty (i) Modulus of wlgl ity and (iii) Btﬂk modulus
Ry, © (03 Marks)

Establish the relationship between Young?s mé\ulus and ngldltly odulus (05 Marks)
A bar of brass 25 diameter is enclosedm a steel tube f 50 mm external diameter and
25 mm internal dlameter The bar a vtube are both mlt%ﬁﬂy 1.5 m long and are rigidly
fastened at both ‘ends usmg 20 meter pins. Find ‘the stresses in the two materials
when the ,Lemperature rises ﬁ'QMMO C to 100°C. Take ‘E for steel = 200 KN/mm?, E for
brass = &TOO‘ KN/mm?, a for, st% 1= 11.6x107/°C. aﬁd o for brass = 18.7x107°/°C. Find
also sh;ear stress mduced in'the pins. (08 Marks)

L 4

Module

%enve the expressmn for resultant stresston a oblique plane inclined at an angle 6 with
..vertical axis in a lg@laxgal direct stress system. (06 Marks)

The state of stress“%t a point in a strained material is as shown in Fig. Q3 (b). Determine
(i) the due&@@n of the pnncxpa“l p“lianes (i) The magnitude of principal stresses and
(iii) Magnitude of the maximum shear stress. (10 Marks)
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Prove that volumetric strain in thin cylinder is given by '4tEf€”5—4u), with usual notations.

P %“*’g@ (06 Marks)
A pipe of 400 mm internal diameter and 100 n“thickness contains a fluid at a pressure
80 N/mm?. Find the maximum and minimum honp stresses across the section. Also sketch
the radial and hoop stress distribution acros%Lthe g%ctlon (10 Marks)
Ny 2
Mo&u1§:3 | N
What are the different types of loads aqtmg on a beam? Explain with,sketches. (06 Marks)
The simply supported beam shown in’ "Fig. Q5 (b) carries 4wo._ concentrated loads and
uniformly distributed load. Draw %gli) and BMD. -~ Vg, (10 Marks)
= f%wt el 90N

Enumerate t%%e ‘assumptions made in the theory of simple bending. (06 Marks)

A cast iron beam has an I-section ﬁ% ‘top flange 80 mm>x 40mm, web 120 mmx 20 ~ mm

and boftom flange 160 mmx 4&mm If tensile stress. ISW ot to exceed 30 N/mm” and

compressive stress 90 N/mm?, what is the maxunq&n%‘umformly dlstanped load the beam

can carry over a simply supported span of 6 m if tk%e larg§ flange is intenision. (10 Marks)
d w%“}‘v

odulﬁ4
Prove that a hollow shaft is stronger thawﬂx% %hd shaft of tp% same material, length and

weight. . (06 Marks)
The working ¢ %‘Itxon to be satlsﬁed@i%?a shaﬁ transm1ttm§ .power are, (1) the shaft must
not twist more than 1° in a length of.15:times diameter (ii)#The shear stress must not exceed
80 MN/m’. What is the actual workf%g stress and dl%@t@r of the shaft to transmit 736 KW
at 200 rmﬁ‘? Take shear modu]ﬂys a§@80 GN/m?. ¢ (10 Marks)

J
y wgé‘ OR &
d derive Euler’ s«w*e@tpressmn for buckling load for column with
- ( (06 Marks)
A’ built up I-sectio: ~an overall depth oiﬁ 400 mm is as shown in Fig. Q8 (b). It is used as a
beam with s1mply%% ported ends md it deflects by 10 mm when subjected to a load of
40 kN/m lendgth Find the safe 1 ad%@’ this I-section is used as a column with both ends

hinged. Usé‘ E;\ﬂer s formula. Assulm% a factor of safety 1.75 and take E =2x 10° N/mm>.

meﬁﬁe slenderness ratio :

y (10 Marks)
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Module-5
Derive an expression for strain energy, when member subj ected to bending. (06 Marks)
The maximum stress produced by a pull in a bar' Gf 1ength 1 mis 150 N/mm The area of
the cross sections and length are shown in F1g

the bar of E =2x10° N/mm>.

P
.4—...

Fig. Q9 (b)

OR
principal stress theory (i) Maximum shear stress theory. (06 Marks)

Explain : (i) M@ém

At a section of %ﬁmﬁd steel shaft, the maxmun%&“torque is 8437.5 N-m and maximum bending
moment is.5062.5 N-m. The diameter of thé*shaft is 90 mm and the stress at the elastic limit

5‘“‘»

e ‘shaft is 220 N/mm?>. Determine whether the failure
“Mmg to the max1muﬁ%shear stress theory. If not find
(10 Marks)

%on for the material o
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