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Answer @, No. 1or Q. No. 2, Q. No. 3or Q. No. 4, Q. No. 50r Q. No. 6, Q. No. 7
or Q. No)'8.

Figuresto the right indicate full marks.
UseGraph paper for Graphical solution.

Wse of electronic pocket calculator isahowed.
Assume suitable data, if necessary.

A beam of cross-section 10Gmam x 200 mm is ssimply supported at both
ends. It carries two concentrated icads of 100 KN each acting at 2m
distance from each support.)Spari of beam is7m. determine the maximum
bending stress induceddnrthedhgam. [9]

Abeam of cross-section shown in Fig. is bent about a horizontal axis. If
the bending moment is 8K'N-m, determine the total force acting on:the

top flange. [9]
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A symmetrical H-sectionwith height Y20 mm, width 120 mm and thickness
20 mmisused asasimply supported;beam and carries UDL of 60 KN/m
over aspan of 3 m. Determine shé&ar stress at neutral axisif inertiaabout
neutral axisis5.75 x 10° mm?*; [9]

Thehorizontal beam asshowryinfig. ishinged at apoint ‘A" and supported
on roller at point, B Itcarries a vertical load of 120 KN at point 'D'.
Determine déffeCtiany-at point 'D' by taking E = 200 GPa and

| =160 x 10° rm?. [9]
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A hollew shaft with diameter ratio 3/5 is required$o transmit 450 kW at
120 rpm with auniform twisting moment. The shigaring stressin the shaft
miust not exceed 60 N/mm? and the twist in a length of 2.5 m must not
exXcced 1°. Calculate the external diaiyvietec of the shaft satisfying these
conditions. Take the modulus of (igieity is8 x 10* N/mm?. [9]

A 4 m length of a tube has @ bucklifig load of 2 kN when used as a
column hinged at both ends( Calculate’buckling load for 4.5 m length of
the same tube when used.as column if [8]

)  Bothendsarefixed

i)  Oneend fixed @nd othex.is hinged

i) Oneend isfixed and the other free
7~ OR

A composite shaft consist of copper rod of 20 mm diameter enClosed in
a steel tube of 6@mMm external diameter and 20 mm-thick. The shaft is
required to transmit to torque of 1200 Nm. Determiriethe shear stresses
developed in the copper and sted if both the shaft have equal length and
welded to a plate at each end so that their twigtsare egual take modulus
of rigidity for steel astwice that copper. [9]

Calculatethe critical load for astrut whichisrnadeup of abar circular in
section, 1.2 m long and which is hinged-at.one end and fixed at the other
end. The same bar when freely supported abits ends gives the central
deflection of 3 mm, when aload of 100 N-is placed at its centre. Also
find the safe load taking factor of safety4s3. [8]
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At apoint in astrained material, thefrincipal tensile stresses across two
perpendicular planes are 80 N/mim?;and 40 N/mm?. Determine normal
stress, shear stress and resultant ‘stress on a plane inclined at 20° with
major principal plane. Determine aso the obliquity. Use Mohr's circle
method. [9]

A solid circular ghait is subj ected to a bending moment of 45 kNm and a
torque of 15 kKN Desgn the diameter of the shaft accordingto: [9]

)  Maximum prificipal stresstheory

i) Maximunishear stress theory

i) _Sdvlaximuim strain energy theory

Take n =,0.25, Stress at elastic limit = 200 M Pa and factor of safety is 2.
OR

A rectangular block of material is subjected to a tensile stress of
110 N/mm? on one plane and a texiSie stress'of 60 N/mm? on a plane at
right angles, together with shear.striessesaf 70 N/mm? on the faces. Find
thefollowingterms: [9]

1)  Themagnitude of principal strésses

i)  The magnitude of greatest shear stress

i)  Thelocation of\arinciple plane

Iv)  Thelocation of platie containing maximum shear stress

Anaxia pull of 25 KIN aong with a shear force of 20 kN is applied to a
circular bar of 20.mim diameter. The elastic limit of the/bar materia is
250 MPa and Poisson's ratio, p = 0.3. Determine-the factor of safety
against failurebased on : [9]

)  Maximum shear stresstheory
i) Maximum strain energy therory
i) Maximum principal strain energytheory

IvV)  Maximum shear strain energy theory
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