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1.a)
Show that the compatibility equation for the case of plane strain, viz.
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may be expressed in terms of direct stresses 
[image: image5.wmf] σ x  and  σ y in the form
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   (σ x  + σ y) = 0

2.
A horizontal beam is of uniform material throughout but has a second moment of area  of I for the central half of the span L and I/2 for each section in both outer quarters of the span.  The beam carries a single concentrated load of ρ at center.

a) Derive a formula for the central deflection of the beam due to ρ when simply  supported at each end of the span.

b) If both ends of the span are fixed, determine the magnitude of the fixed end moments.

3.a)
Explain the concept of stiffness in bending and torsion conditions.

   b)
Explain the following terms

i) Fracture toughness

ii) Fluctuating stresses for ductile material.

iii) Fatigue stress concentration factor.

4.
A zigzag triple riveted lap joint is to be made between 8mm plates.  If the safe working stresses are fc= 1200 kg/cm2.  ft = 800 kg/cm2 and  fs = 600 kg/cm2, calculate the rivet diameter, rivet pitch and distance between rows of the rivets for the joint. State how the joint will fail.
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5.
Determine the position of the shear centre Es for the thin walled, open cross section shown in figure.   The thickness t is constant.
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6.
Find the shear flows in the webs of the box beam shown in figure.  If the area is symmetrical about a horizontal centerline.
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7.
State Contigliano’s theorem and calculate the vertical deflection δ at the free end of the cantilever beam of length L loaded as shown in figure.
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8.
Write  notes on any TWO of the  following:

a) Eccentric Loads on Riveted joints.

b) Unit load method.

c) Beams of constant strength.
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1.
Find the internal loads in all  the members of the truss structure shown in figure.
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2.
An element of an elastic body is subjected to a three dimensional stress system 

σ x , σ y   and σ z.  Show that if the direct strains in the directions x, y and z are 

εx, εy,  and εz  then σ x = λe + 2Gεx,  σ y = λe + 2Gεy,   σ z = λe + 2Gεz, where 

λ = 
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 and    e = εx +  εy + εz  = volumetric strain.

3.a)
Explain stress concentration with special reference to designing of machine members.  Propose the methods to reduce the effect of stress concentration.

  b)
Explain the concept of stiffness in combined stress loading situations.

4.a)
Bending stress in a machine part fluctuates between a tensile stress of 2800 kg/cm2 and compressive stress of 1400 kg/cm2.  What should  be the minimum ultimate tensile strength to carry this fluctuation indefinitely according to (i) Goodman’s formula (ii) soderberg’s formula.   The factor of safety may be assumed to be 1.75.  Assume that the yield point  is never likely to be less than 55% of the ultimate tensile strength of greater than 93% of it.

   b)
Classify and explain with the help of sketches the various types of welded joints.  Be brief .

5.a)
Discuss the design of bolts under eccentric loading.

   b)
Classify the various types of riveted joints.
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6.         The frame shown in figure consists of a semi-circular arc, centre B, radius r, of   

            constant flexural rigidity EI joined rigidly to a beam of constant flexural rigidity  

            2EI.  The frame is subjected to an outward loading as shown arising from an  

            internal pressure ρo.  Find the bending moments at points A,B and C and locate 

            any points of contraflexure.  A is mid point of arc.  Neglect deformations of the  

            frame due to shear and normal forces.
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7.
A cantilever beam of length L carries two forces ρ at its third point as shown in figure.  Using the moment area method, find the deflection δA at the free end A.  The flexural rigidity of the beam is uniform throughout its length
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8.
A slender column of length L is built in at its lower end A and laterally supported at its upper end B as shown is figure.  Find the first critical value of the compressive load P.
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1.a)
Explain the utility of the following in design of machine elements.

i) Stress concentration factor

ii) Factor of safety

iii) Modulus of elasticity

iv) Modulus of rigidity

   b)
Discuss the factors affecting the fatigue strength of a part.

2.
A shaft of 40 H.P, 710 rpm motor is 40mm in diameter and is supported in bearings 500 mm apart.  Calculate.

i) Stress due to bending if the armature pull amounts to 1000kg concentrated at the center acting vertically on supported length.

ii) Stress due to torsion.

iii) Equivalent shear stress and tensile stress due to moment and torque.

3.
What do you understand by initial stresses?  How initial stresses can be estimated while designing a bolt.

4.
What do you understand by eccentric loading of a welded joint?  How will you design a welded joint under eccentric loading conditions?
5.
Calculate the shear flow distribution in the channel section shown in figure produced by a vertical load of 48000N acting through its shear centre.   Assume that the skin is effective only in resisting shear stress while the booms, each of area 300mm2, resist all the direct stresses.
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6.
Calculate the vertical displacements of the quarter and mid-span points B and C of the simply supported beam of length L and flexural rigidity EI load as shown in figure.
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7.
Find the magnitude and direction of the movement of the joint C of the plane pin jointed frame loaded as shown in figure.  The value of L/AE for each member is 1/20 mm/N.
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8.
Attempt the following:

i) Statically determinate and Indeterminate structures.

ii) Clapedyron’s three moment Equation method.

iii) Advantages of welded joints over riveted joints.
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1.
What is the purpose served by failure theories?  Explain various failure theories.

2.a)
Explain phenomenon of crack propagation of a circular hole in a flat plate with respect to stress concentration.  Explain the theoretical stress concentration factor.

   b)
Explain the term ‘Factor of safety’

3.
Using the method of complementary energy, find the tip deflection of a uniformly loaded beam of length L and flexural rigidity EI.

4.
What are the various types of riveted joints?  Explain advantages and disadvantages of Riveted joints as compared to welded joints.

5.
Define the two theorems of moment - Area method.  Determine the deflection and the slope at the free end A of the cantilever beam AB loaded as shown in figure.
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6.
A beam 2400mm long is supported at two points A and B which are 1440 mm apart:  Point A is 360mm from the left-hand end of the beam and B is 600mm from the right-hand end;  the value of EI for the beam is 240x108 N/mm2.  Find the slope at the supports due to load of 2000N applied at the mid point of AB.


Use reciprocal theorem in conjunction with the above result, to find the deflection at the mid point of AB due to loads of 300N applied at each of the extreme ends of the beam.
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7.
A steel rod of uniform circular cross-section is bent as shown in figure, AB and BC being horizontal and CD vertical.  The arms AB, BC and CD are of equal length.  The rod is encastre at A and the other end D is free A uniformly distributed load covers the length BC.  Find the components of the displacement of the free end D in terms of EI and GJ.
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8.a)
Explain Goodman’s line with the help of diagram between mean stress and range of stress.  What is the physical significance of this line?

   b)
Explain and derive relationship for moment distribution method.
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