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Choose the most appropriate answer and mark [Xf .
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ilT:1..},:,,I::l,,fj"iiffr,", of the materiat takes ptace more quickty as compared to

[]erasticrimit [ ]yierdpoint [ ]urtimatepoint [ ]breakingpoint
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2 compression members arways tend to buckre in the direction of the[ ] axis of load

I jminimum cross section [ ] r::,'.:lx':i]:Hffis of road

The bending moment in the centre of a simpry supported beam carrying a uniformrydistributed load of w per unit leneth is[]zero []wt2tz t lwpt+ []u,lztl
A beam of uniform strength has
[ ] same cross-section thioughout the beam [ ] same bending stress at every section[ ] same bending moment at every section i j ,r*" ,t.* r,r.., at every section

The extremities of any diameter on Mohr,s circle represent[ ] principal stresses

I j ,r',"u. r,."rr", on pranes at 450 [ ] ;:m;:T'rt':":i*::::ll,1"to,*.
For any part of a beam subjected to uniformly distributed load. Shear force diagram is[ ] horizontar straight rine [ ] verticar straight rine[ ] line inclined to x-axis [ ] parabolic

,[*:iJT 
shear force diagram is a parabolic curve between two points. it indicates that

[ ] point load at the two poinrs
[ ] no.loading between the two points
[ ] uniformly distributed load between the rwo points
[ ] uniformly varying load between the'two points

when a bar of rength I width 6 and thickness / is subjected to a puil of p, itsI J length, width and thickness increases
[ ] length, width and thickne., a..r*l,
[ ] length increases, width and thict<ne1s decreases
[ ] length decreases, width and thickness increases
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9 A column with maximum equivalent length has
[ ] both ends hinged t I both ends f-ixed
[ ] one end fixed and the other end hinged [ 1 on. end fixed and the other end free

The given Figure shows the Mohr's circle of stress fbr trvo unequal and like principal
stres.ses (o" and o,,) acting at a body across two mutually perpendicular planes. The
resultant stress is given by
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In Mohr's circle, the centre of circre fiom y-axis is taken as
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l5' The polar modulus for a hollow shaft of outer diameter (D) and inner diam eter (A
I fD'll " [o, - rrl " f'p4 - dl n fro - oo]1*[D) r]G[r] ,G[rJ rr;[.=:J

16' A shaft of diameter D is subjected to a twisting moment (T) anda bending moment (rty').If the maximum bending stress is equal to maiimum shear stress develofed, then Misequal to

Llrz tlr ll2r t)4r
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When there is a sudden increase or decrease in shear force diagram between any twopoints, it indicates that there is a
[ ] point load at the two points
[ ] no loading between the two points
[ ] uniformly distributed load between the two points
[ ] uniformly varying load between the two points

Which of the lollowing is the correct torsion equation?
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The irregular area has a moment ot' inertia about the AAaxis of'35 ( 106) mmr. If the totalarea is l2'0 (103) mml' determine the moment of inertia if the area about the BB axis.The DD axis passes through the centrold C of.the area.

[ ] Ias:5.00(106) mma
[ ] Iae = 16.80(106y mma

Moment of inertia is the
[ ] second moment of'fbrce
[ ] second moment of mass

E

10mm
L'

*0mm

[ ] tea: 17.00(106; mma
[ ] Isa :55.4(106) mma

[ ] second moment of area
I J all of these
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I4.a.simply supported beam, bending moment at the end[ ] is always zero if it does not .u.ry".ouple at the endI J is zero' if the beam has uniformry aitiriurt*a roaa onry[ ] is zero, if the beam has concentrateJ loaas ont ,
[ ] may or may not be zero

A beam of unifbrm strength has
[ ] same cross section thiough the beam
[ ] same bending moment at every section

[ ] same bending stress at every section
[ ] same shear stress at every section
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AttemptALL question. Assume suitable data if necessary.

SECTION "B''

State and prove theorem of parallel axis.

Compute the moment of inertia of the tee
axis.

4cm

0.5 cm

4cm

800 N

Compute the reaction forces at points B and D of overhanging beam in Figure below. Also,Draw its complete shearing force and bending moment diigrams. t6I

t3l

shape in Figure with respect to the centroidal

t6l

1000 N 1200 N

50 mm

o
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100 mm 2(Xl mm

A
ED

250 mm

B c

150 mm
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4. A steel bar is Pl^aced between two copper bars, each having the same area and length as
steel bar at 20 oC. At this stage, they are rigidly connectid together at both the ends.
When the temperature is raised to 320'C, the length of the bars increases by 1.5 mm.
Determine the original length and final stresses in the bars.
Assume E for Steel :220 GN/m2, E for Copper = I l0 GN/m2, o for Steel = 0.000012 per0C, c for copper:0.0000175 per oC. 

t6I

5. A beam AB of span 8 meters is simply supported at the ends. It carries a uniformly
distributed of 30 kN/m over its entire length and a concentrated load of 60 kN at 3 meter;
from the support A. Determine the maximum deflection in the beam and the location
where the deflection occurs. Assume E: 200 x 106 kN/m2 and I = g0 x lOa ma. t6I

6. Derive torsion equation for hollow circular shaft. t4l

7. A Solid cylindrical shaft is to transmit 300 kW at 100 rpm.
i. if the shear stress is not to exceed 80 MN / m2, find its diameter.
ii. What percentage saving in weight would be obtained if this shaft is replaced by a
hollow one whose internal diameter equals to 0.6 of the extemal diameter? The length,
the material and maximum shear stress being the same. t+t

8. The steel crankshaft is loaded statically as shown in Figure. The steady force is counter
bal'anced by a twisting torque T and by reactions at A and B. The yieid strength of the
material is 420 MPa. If the factor of safety according to maximum shear stresJtheory is
to be 2.0, what should be the minimum diameter of the crankshaft? (Note: In praciice
such problems are dealt with dynamic considerations. Here it is taken as a static
example.) At point C, there is normal stress in axial direction due to bending (max.
moment). At point D, both axial stress due to bending and shear stress due to torsion
exist. t8l
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The schematic diagram of a lift is shown in the Figure below with the dimension of the armand cross section' Determine the maximum normal stress developed in the section A-A.Also calculate maximum principal stress and maximum shear stress at the point ofmaximum stress. construct Mohr circle and solve. All dimensions are in mm. ts]

AAi Section A-A

o

t0.
1s'kN

A slender pin ended aluminum column 1.8 m long and of circular cross section is to havean outside diameter of 50 mm. calculaly the i'...rrury internal diametei to preventfailure by bucklins iltr.e actual load applied is 13.6 kN and the critical load applied istwice the actual load. Take E for aluminum as 70 GN/m2. 
--rs lrrv vr r,!c'r ru4u a 
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