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

50, will be treated as malpractice.
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Note: Answer any FIVE full questzons@posmg ONE full questton from each module.

. %Module- Caly
Define 1) Plasticity i) Du lﬁty 1i1) Brittleness v) Toughness. (08 Marks)
Derive the expression of a bar ofuniform cross section duewf'o self weight. (08 Marks)

OR

Derive relation betweex; oung’s modulus , Modulus of rigidity and Bulk modulus.
L@iﬂi&% (08 Marks)

A composite se¢tion comprises of a steel tubewmlOcm internal diameter and 12cm external

diameter , fitted. inside a brass tube of 14¢minternal diameter and 16cm external diameter.

The assembly is subjected to a compresswg load of S00KN. Find the load carried by the

tubes a d»the stresses induced in them. The length of tube i 1s 1500m Take Es = 200GPa and

Eg = ﬂ GPa What is the change RS éngth of tubes? (08 Marks)

. “Module-2
At a point in a strained material the principal tensilestresses across two périi’endicular planes
are 8ON/mm” and 40N/mifi’" Determme the normal stress, shear stress and the resultant
stress on a plane inclined jat 20° with major.principal plane. Detq{yrmme also the angle of
obhqulty What will be the intensity of ﬁt;css "which actlng af@ne will produce the same
maximum strain 1f“Polsson sratio="Y. , . o (08 Marks)
Ata pomt ina stramed material the stre§se”‘§ on two planes at nght angles to each other are
80N/mm? and 40N/mm” and shear stress 60N/mm> Determine by Mohr’s circle
i) Normal stress i) Shear stress ™ iii) Resultan%};gess on an oblique plane inclined at
an angle gﬁ 45° to the axis of mlﬁ@r tensile stress. . (08 Marks)

W

OR , *

Derwe the expressions for cxrcumferentlal ar@%ngltudmal stresses in thin cylinder.
''''' (08 Marks)

an thlck cylinder ¢ Qf SOOmm mner dlameterwls subjected to an internal pressure of 9 MPa.

“~Taking allowable:, stress for the matenﬂ of the cylinder as 40 MPa, determine the wall
thickness of the ‘“c;&fhnder Also p};ﬁtﬁ@the stress distribution across the thickness of the
cylinder. w@ ¥ (08 Marks)

7 Module-3
Derive the relationship befiéen Load , Shear force and Bending moment. (04 Marks)

b. Draw the shear force %ﬁ& “bendmg moment diagram for the cantilever beam shown in

fig. Q5(b). & > (12 Marks)
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6 a. Draw SFD and BMD for a simply supported beamf%%tﬁ%a point load at mid — point.
. o (06 Marks)
b. A simply supported beam AB of 6m span is 103@3(1%5 shown in fig. Q6(b). Draw the SFD
and BMD. N,° A== (10Marks)
Fig.Q6(b)
3%“« ) ﬁ 1 *Aﬁf‘c:
) Module-4 D
7 a. What are the assuﬁ} ptions made in simple bending? Derive relationship between bending
stress and radiug’ofcurvature. — - (08 Marks)

b. A beam of an ‘L*Section 200mm x 300mimshias web thickness 10mm and flange thickness
10mm. It carries a shearing force of 10%N 4t a section. Sketch the shear stress distribution

across t\l%eg@p tion. A (08 Marks)
ﬁgg L - i%% «OR ; @%ﬁ%
; (s :
8 a. Prove that in a rectangular cross section maximum shear.stress is 1.5 time$.the average shear
stress. AL R (08 Marks)
b. Find deflection ofa canuli;%%e%beam with a point 7 (08 Marks)
$ .t i g

| Module-5Y vy
9 a Find the maximum, torque that can ‘be, applied to a shi ﬁ;pfe,oo mm diameter. The
permissible angle of twist is 1.5% in alg;ngth of 5m and the_shear stress in not to exceed
42N/mm>. Moddlis of rigidity = 84/GPa.’ . (08 Marks)
b. A solid shaft rotating at 1000 rp;;lm)n?@hggmits S50KW. Q@Ia@mum torque is 20% more than the
mean torque. Material of the shaft has the allowable shear stress of S0MPa and modulus of

rigidity .80GPa. Angle of twi%@in the shaft shouﬁir‘dnot exceed 1° in one meter length.

Determine the diameter of %%‘?@Haﬁ. . ¢ (08 Marks)
10 d_sDerive the expreséﬁs,i%ﬁ*@f Euler’s crippling load for a column when one end of the column is
~fixed and other end s hinged or pinned. * (08 Marks)

b. A 1.5m long %lﬁnn has a circulaf®€/8 of S0mm diameter. One end of the column is fixed

and the other.end’is free. Taking %&?@S as 3, calculate the safe load using

i) Rankine*sformulac =560 MPa, a = 1/1600.
i) Buler’s formula E = 1.2 %10° MPa. (08 Marks)
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