
.flnlVas lnStltUte 0I tELirr,r.r,t*
I ihrarv lltrann:l^.

17AE/AS34
T]SN

Third semester B.E. Degree Examinatio;, Juty/August 2021

Mechanics of MatErials

Max. Marks: 100
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'I'ime: 3 hrs.
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b.
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5a.

b.
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b.

7a.
b.

Note: Answer any FIVE full questions.
,l 

-

a. Derive the equilibrium equations in polar co-ordinates for a2 - D state of stress. (10 Marks)

b. Displacement fleld at a point on a body is given as follows :

U = [l i+ 3yzj + (4 + 6x2) k]', Determine strain componehts at (1, 0, 2) and .^oriijJirr.,Ir,

c Sffi|.i},#lTr.r, and ptane strain (04 Marks)

a. Write a note on material selection for structural performance. (10 Marks)

b. A composite bar, held between two supports as shown in Fig. Q2(b), is subjected to load
p : 15-KN at 1B'. Find the reactions develOped at 'A' and also find the stress in steel and

aluminum. Take E": 70GPa, E. = 210 GPa. (10 Marks)

Fie Q2(b)

Explain Euler - Bernoulli assumptions with implications. (08 Marks)

An I - section beam 200mm , 350mm has a web thickness of 12.5mm and a flange

thickness of,:25mm. It carries a shear force of 200KN at a section. Sketch shear stress

distribution across the section. (12 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

Define principle of Virtual'work for a particle obtain the equilibrium of a particle. (10 Marks)

What aie the differences between principlp of virtual work and principle of complementary

What is Tkee - Dimensional Beam theory? Give its Kinematic description. (10 Marks)

What are the governing equations of a Three - Dimensional Beam? Explain. (10 Marks)

A hollow circular,shafl of 6m length and outer diameter of 100mm, having thickness of
12.5mm is subjeCted to a torque of 10I(N-m. If G : 80GPa, determine the maximum shear

stress produced and angle of twisl
Derive Tofsion'Equation and list its assumptions.

What is warping of thin walled beam under torsion? Give its Kinematic description.
' (10 Marks)

Explain the procedure to determine the shear flow distribution over the Open - section of a

thin walled beam subjected to transverse shear forces-

virtual work?
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Explain r) Castiglione's theorem ii) Clapeyron_1.,qffi-1i?em iiD Maxwell's theorem.
.ii.,,,,t,y.5 - (12 Marks)

Derive an expression for slope and deflection at;eg\ee end of a cantilever beam of length

'L' carrying point load at its free end. Using !,,p$'ti$lione's 
theorem. (08 Marks)

What is Buckling of Beam? Explain. ,#* * (08 Marks)

Two vertical rods one of steel and oq$ei,,.u6f copper are each rig.ip"fixed at the top and

500mm apart.Diameters and length of'&e'h rod are 20mm and 4m ieipectively. Across bar

fxed to the rod at the lower enffi'Ery,ies a load of 5KN, such{hat the cross bar remains

horizontal even after loading. f,ff,dh,F" stress in each rod a4@fit position of the load on the

(08 Marks)
(12 Marks)
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