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1.

Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Illustrate your answers with neat sketches wherever necessary.

(4) Figures to the right indicate full marks.

(5) Assume suitable data, if necessary.

(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(7) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

Marks

A) Attempt any six : 12

B)

a Statemoment of inertiaof atriangular section about itsbase and apex.
b) Define‘radiusof gyration’.

c) Definedasticbody, giving two examples.

d) StateHooke'slaw.

€) Statefour assumptionsin Euler’scolumntheory.

f) Definedendernessratio and giveitsexpresson.

g Differentiate between Gradual |oad and Impact |oad.

h) Writetheexpressionfor strain energy dueto any typeof load.

Attempt any two 8
a) Statetheflexura formula, giving meaning of thesymbolsusedinit.
b) Draw abending stressdistribution diagram for following cases:

1) A beam of rectangular cross section used asasimply supported beam.

i) A beam of T section used asacantilever.

¢) A columnhaving diameter 200 mmisof length 3 meters. Both endsof acolumn arehinged.
Find Euler’scrippling load. Take E = 2 x 10°MPa.

P.T.O.
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2. Attemptany two: 16

a) FindtheleastM.I. of asymmetrical |-section having following details:
Flanges: 100 mm x 20 mm
Overall depth: 280 mm
Thicknessof web: 10mm
b) Fromaplate4 cm x 8 cm, atriangular portion asshownin Figure 1iscut. Determinethe moment
of inertiaof theremainder about the horizontal axispassing through top of thelamina:
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c) 1) Explainperpendicular axistheorem.
ii) Definefollowingterms:
a Ultimatedtress
b) Yiddsress
c) Plagticdrain
d) Factor of safety.

3. Attemptany two : 16

a Anauminiumrod of 22 mm diameter isfixed at both the ends at the temperature of 150°C.
Find the stressand forceinduced along with naturein therod when the temperaturefallsto

100°C and 30°C. Take E, = 70 GPa, and o1, = 23 x 1075/°C.

b) A ged tube40 mminsdediameter and 4 mmmetal thicknessisfilled with concrete. Determine
thestressin each material dueto anaxial thrust of 100kN. Take E;=2.1 x 10°N/mm?2and
E,=0.14 x 10° N/mm?.

) Inabiaxial stresssystem, the stressesaong thetwo directionsare 6, =50 N/mm?(T), —
6, =60 N/mm?(C). Find the changesin dimensionsand volumeif x = 200 mm, y = 600 mm
and z = 800 mm. Take E = 200 kN/mm?2 and m = 4.
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4. Attemptany two: 16
ad A metal rod of 20 mm diameter and 2.5 m long when subjected to atensile force 70 kN
showed an elongation of 2.5 mm and reduction in—diameter 0.006 mm. Cal culate modul us of
eladticity and modulusof rigidity.
b) A cubeof 100 mm sideisacted upon by stressesalong the three directions such that
6, =50N/mm(T), o, =40 N/mm?(C) and &, =30 N/mm?(T).
Find:
1) Strainsineachdirection.
i) Changeinthevolumeof acube.

i) If o, =0, what will bethestrainaong z direction ?
TakeE = 2x 10°N/mm?and i = 0.25.

¢) Draw SFD and BMD of abeam asshownin Figure2.Also find the point of contraflexure.
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S. Attemptany two : 16

a A beamof span5mcarriesudl of 2kN per meter run over the entire span and two point loads
of 5kN at 2mand 15kN at 4 mfrom theleft hand support. Find the position and magnitude
of maximum bending moment. Draw S.F.D. and B.M.D.

b) A cantilever beamisloaded asshowninFigure3. Draw theSF.D.and B.M.D.
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€) A T-section beam having flange 160 mm wide and 20 mm thick and web 180 mm long and
20mmthick carriesudl of 500 kN/m over an effective span of 8 metres. Cd culatethemaximum
stressesinduced dueto bending. Also draw bending stressvariation diagram.
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6. Attemptany two: 16

a A symmetrica |-section hasthefollowing dimensions,
Flanges: 150 x 20mm
Web : 300 x 10 mm
Find the maximum shearing stress devel oped in the section of the beam for shearing force of
100 kN.

b) A 4mlengthof atubehasabucklingload of 2 kN. When used asacolumn hinged at both the
ends. Calculatethe buckling load for a4.5 mlength of the sametubewhen used asacolumnif,

1) bothendsarefixed.
ii) oneendisfixed and the other ishinged.
iii) oneendisfixed andthe other free.
c) A bar 20 mm diameter and 1000 mm long ishung vertically and acollar isattached at the

lower end. A weight of 1000 N fallsthrough aheight of 250 mm onthe collar. Calculatethe
maximum instantaneous stress, elongation and the strain energy storedinabar.

Take E = 2 x 10° N/mm?Z.




