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6. a) A chantﬂmr beam having length "L" is subjected to UDL Roll N
of wntensity "W*". Find the free end deflection using : e
h_fiacauiays method. o s AU/ME-304 (GS)
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b) Derive the torsion equation, also write the assumptions Grading System (GS)
made. Strength of Material
Wm@ﬂﬁmﬂgwﬁml Time : Three Hours
7. a) Explain any threc theories of failure along with their ) i Maximum Marks : 70
graphical representation. Note: i) Attempt any five questions.
Fahad & Rl 9 frgial o 396 st e fergl i el & g Higi
afed FEnER ii) All questions carry equal marks.
b} Ex%l]ain Mohr's circle method for compound stress wft west & |aT of e 2
problems. ) .
Af A . _ iii)In case of any doubt or dispute the English version
9 & forg g ga R 2t wemE question should be treated as final.
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8. Writc Short notes on the following:

a) Bulk Modulus &F U7 T AT T TR

b) Elastic Curve

¢) Principal Strain 1. Two copper rods and one steel rod lic in a vertical plane and

d) Middle-Third Rule together support a load of 50 kN as shown in figure. Each rod

Ar=farfaa G wie Pt R is 25 mm in diameter, length of stecl rod is 3 m and length of
each copper rod is 2m. If modulus of elasticity of steel is

twice that of copper, make calculations for the stress induced

3) AT HATRIAT Ul
in each rod. It may be presumed that each rod deforms by the
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2. A simply supported becam of 5m span carrics a uniformly
distributed load of 10 kN per metre run and a point load of
10 kN at 2m from left support. Determine the magnitude and
location of the peak bending moment. Proceed to determine
suitable section of this beam if the maximum allowable stress
is limited to 8 N/mm?. Take depth twice the width.
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. Calculate the maximum torque that can be transmitted by a
35 cm diameter shaft if the twist in the shaft is not to exceed
1 degrec in 525 cm of its length and also the shear stress is
limited to 50 MPa. Take modulus of rigidity for the shaft
material as 85 GPa.
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4. A shaftis subjected to a max. torque of 10 kN-m gnd bending
moment 7.5 kN-m at a particular section. If the allowable
equivalent stress in simple tension is 160 mN/m?. Determine
the diameter of the shaft according to different theories.
Take Poisson's ratio as 0.24.

T 9 & 9% @8 T 10 kN-m & siftasad 1Rig amgef 3R

7.5 kN-m & @1 3mgul & o 81 AR JuRw a9 | witer

TG AR 160 mN/m? 1 faiftsr Rygidl & AR e &

arrs Prutfa w1 gfaes argara ot 0.24 A

5. a) A slenderpin ended aluminium column 1.8m long and of

circular cross-section is to have an outside diameter of
50mm. Calculate the necessary intemal diameter to
prevent failure by buckling if the actual load applied is
13.6 kN and the critical load applied is twice the actual
load. Take E for aluminium as 70 GN/m?.
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b) Derive the formula for euler’s crippling load for a long
column whose both ends are fixed.
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