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1 a. Draw stress ve~tl:S'~'>~n curve for mild steel specimen subjectedjo-axial tension indicating
the salient points~ (() \'0 ._,S$j (03 Marks)

b. Derive the expresSicln fur elongation of tapering circular t1JlA !iDe an axial load P. Use-: /\\ 0-..V \ \I;
sta~dard notations .. \"'-_/~). ('>-,"~'~' (06 Mark~)

c. A circular bar ofunIform:C1'C{ sectional area of 1000mm\J ''Sl bjected to forces as shown ill

fig. Ql(c). If Young's M6a~~hs-fQr the material is 200GP.~~~termine the total deformation.
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2 a. Define the four Elastic constants. (, (04 Marks)
b. A compound bar consists of a steel rod<P(2~r9:diameter rigidly fitted into a copper tube of

20mm internal dia and 5mm thickrr~be{e~jne the stresses induced in the different
materials when the compound bar i$f , brcted tQ.a)Y1lxialtensile load of 50kN.
Take Es = 2?OGPa and Ec = 120 ~~{'- - :5;;' . (06 M~rks)

c. A steel bar I~ 20~ long at a temper9-lJure of 20°C. Itrhd;tl)e fre~6etpan~lon of the rod, If the
temperature IS raised to 650C...-.::r~-E = 200GPa , a ~12/ 10 / C. Find the thermal stress
produced when i) free eXrliQs an of the rod is comp '~v',prevented ii) the rod is

. ~"-/, ,1'//
permitted to expand by 5',~(/~~Amly. \~/.~~';> (06 Marks)

/:;"~ </ ~::-;)(Z)2 Module-2 c~)
3 a. Show that the shear ~ess'On the principal plane is zero. \SJ';)'l (06 Marks)

b. At a point in a stra~.!51-ffaterial the stresses acting are as shown i'rjj:li<:Q3(b). Determine the
i) Principal str~ '€,$:and their planes ii) Maximum shear stres~¢:s'''~~ their planes
iii) Normal ancf;Sl~ ': stresses on the inclined plane AB. (;;;~') (10 Marks)
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4 a. (~eQ.~~Lame's equations for radial and hoop stresses for thick cylinder subjected to ilf~~~.J~
;-__~l:d external fluid pressures. (06 Ma:~~]:)

b:'''A-dlosed cylindrical steel vessel of 4mm plate thickness with plane ends carries fluid under) a
pressure of 3MPa. The diameter of cylinder is 25cm and length is 75cm. Calculate the
longitudinal and hoop stresses in the cylinder wall. Also determine the change in diameter,
length and volume of cylinder. Take E = 210GPa, I-l= 0.286. (10 Marks)
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a,;-ne),iv. e the relationships between load intensity, shear force and bending moment. ((JI \/

~/'~ 0c- /\ r-.(06 . arks)
b. F<i>f~~ply supported beam subjected to a UDL of intensity W/unit length throug'h'g,ut plot

\\....• " \"-.
the-sFDA~d BMD and prove that maximum Bending moment is Wg2 . !J<~1O Marks)

/' ~ 8 0\ (,,\\ \,). r: r-:\) ,,}Ii (O~\ v
,- L-:::,. OR ~.\../!

a. For the c~{ile:y'er beam shown in fig.Q6(a), plot the SFD and BMD. ~;{)' (06 Marks)
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b. For the overhanging- ~/e~tr\l.,shown in fig.Q6(b), plot the SFfr\~n;d BMD. Locate points of
contra flexure if any. ~j;/, ~ \ v (10 Marks)'«~< ,,301£10/ 1 :J..olt-N ",U"-0S.\) r-: "2 "'-NIM.
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c::: '\.'"/ ::'\Niod-ule-4o;.:.,"\
a. List the assumptions in theory ofSim1'ro/lleIl4:~-li::-~) (04 Marks)
b. Define: i) Section modulus ii)MocitHfu & rUpture iii) Moment of resistance.

(03 Marks)
c. A T - beam with a flange of 100mm x ~Qmfti, apj with a web of 20mm x 100mm is used as

a simply supported beam over a sp~f/W. t::~arries a UDL of 1.5kN/m throughout.
Determine the maximum compres~'y';-~'d ma\i~trfn tensile stresses and plot the variation
across the depth of the beam. .0,\\ < <~-,) (09 Marks)
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a. Derive the Euler's equation iP(b?pkling load on an elasfi~ ,,~umn with both ends pinned or
hinged. /> ;.,<:::/ 2./ :> (06 Marks)

b. A hollow recta~gular cas~{6"~60Iumn has exte~al dimensiq ~}).( 150mm x 200mm and all
round metal thlckness~f'~~fum. The column IS 5m long \w~§?th ends fixed. If E for
column material is 12O'G~a', compute the critical value of 10'ii~·o:ri·tf:Jiscolumn by Euler's
formula. Compare ~he-:.f~lue of load obtained by Rankine's form~t~ke fe = 500MPa and

1 " '--0 I <, ,/
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a = --. 1',~~0 V 1:':(0\ (10 Marks)
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(\\~~-;:J Module-5 ((?),
a. Derive th§<.:..t'9rsi,n equation with usual notations. '''(C) S?) (08 Marks)
b. State th~ 1ffu'jent theories of failure. Explain any two briefly. ~~ (> 08 Marks)1,,1.4 /'

r-; '-.- OR ,~/ ('-,<,~ , ~.

10 a. Pro~..e'tl1at a hollow circular shaft is stiffer and stronger than a solid circular shaft((r('tlY~ion
w1?if1t= ave same material, length and weight. (10~al.~)

b. solid shaft transmits 20kW of power, rotating at 2rps. Determine the required diam'e)e;{,o~
.(.::::~:>shaft if the shearing stress is not to exceed 40MN/m2 and angle of twist is limited to fi2iftJ

a length of3m. Take G = 83 x 103N/mm2. (06 Marks)
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