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1.a)
Draw a typical stress-strain curve obtained from a direct tension test on a mild steel rod and explain the salient points.




   b)
Explain the terms ‘toughness’, and ‘hardness’ of a material



   c)
A composite bar of length 700mm is made up of an aluminum bar of length 
400mm and steel bar of length 300mm. The cross-sectional areas of aluminum 
and steel bars are of 100mm x 100mm and  50mm x 50mm respectively. 
Assuming that the bars are prevented from buckling sideways, calculate the 
compressive force P to be applied to the composite bars that will cause the total 
length of the bar to decease by 0.25mm. Take modulus of elasticity of aluminum 
and steel as 70 kN/mm2 and 200kN/mm2 respectively.                                                                   
2.
A bar of brass 30mm diameter enclosed in a steel tube of 60mm external diameter and 30mm internal diameter.  The bar and the tube are rigidly fastened at both ends and are both initially 1.2 m long.  Determine the stresses in the material when the temperature raises by 110oC.  If the composite bar is then subjected to an axial tensile load of 70 kN, find the resulting stresses. Take Esteel = 2x105 MPa, Ebrass = 1x105 MPa and the coefficients of the expansion (steel = 11.6x10-6 per oC, (brass​ = 18.7x10-6 per oC.

3.a)
Define the terms shear force and Beading Moment.




   b)
Draw shear force and Bending Moment diagrams for the beam shown in fig.












4.a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 2.2m in diameter.

b)
A  T-beam having flange 140 mm x 20 mm and web 20mm x 150 mm is simply supported over a span of 6m.  It carries a u.d.l. of 4 kN/m including self weight over its entire span, together with a load of 30 kN at mid span.  Find the maximum tensile and compressive stresses occurring in the beam section.  Draw the sketch showing the stresses, across the section.
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5.a)
Derive the distribution of shear stress across the depth of a rectangular cross-section with usual notations and sketch the distribution. Calculate maximum and average stress intensity.

  b)
A wooden beam 150mm wide and 300mm deep and 3m long is carrying a uniformly distributed load of 20KN/m. and sketch the variation of shear stress along the depth of beam. Also calculate the average shear stress in the cross section.

6.a)
Define a thick cylinder. What are the possible stresses in the thick cylinder,      

when subjected to internal pressure.
   b)
State the expressions for stresses in thick cylindrical shells. State and derive the 
lame’s expressions with the assumptions involved.

7.
At a point P in a machine element, the rectangular stress components are 

      
(x = 3  MPa, (y = 1 MPa and  (xy = 2 MPa. Determine the principal stresses, the 
principal planes and the principal shears. Indicate these on a properly oriented 
element.

8.a)
Derive the Torsion Equation for a Circular shaft and write the assumptions

   b) 
A solid cylindrical shaft is to transmit 300 kW power at 100r.p.m.

(i)
If the shear is not to exceed 80N/mm², find its diameter.

(ii) What percent saving in weight would be obtained if this shaft is replaced by a hollow one whose internal diameter equals to 0.6 of the external diameter, the length, the material and maximum shear stress being the same?
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1.a)
Explain the terms ‘Ductility’ and ‘Malleability’. Give examples        

   b)
State Hooke’s law and hence define modulus of elasticity 


                                                                                          

   c)
Two vertical rods, one of steel and the other of bronze are each fastened at the upper end at a distance of 500mm apart. Each rod is 1m long and 10mm in diameter. A horizontal rigid bar connects the lower ends of the bar and a load of 10kN so is placed that the bar remains horizontal. Find the position of the load on the cross bar and the stresses in each rod. Take modulus of elasticity of steel and brass as 200kN/mm2 and 60kN/mm2.

2.
Two walls, 5m apart are stayed together by a steel rod 32mm in diameter by metal plates and nuts screwed at each end.  The nuts are screwed when the bar is heated to a temperature of 130oC.  Calculate the pull exerted by the bar on cooling to atmospheric temperature of 20oC if the ends do not yield also if they yield by 4mm.  (steel = 10x10-6 per oC, Esteel = 200 kN/mm2.

3.a)
What do you mean by point of contra flexure.





   b)


4.a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 2.4m diameter.

b)
A T-beam having flange 150mm x 20mm and web 20mm x 160mm is simply supported over a span of 6.2m.  It carries a u.d.l. of 5 kN/m including self weight over its entire span, together with a load of 35 kN at mid span. Find the maximum tensile and compressive stresses occurring in the beam sections and sketch the stresses across the section.
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5.a)
Derive the distribution of shear stress a cross the depth of a triangular cross section with usual notations and sketch the distribution.

   b) 
A beam of triangular cross section having base width of 150mm and height of 150mm is subjected to a uniformly distributed load of 30KN/m. over a span of 3.6m. Find the value of maximum shear stress and sketch the shear stress distribution along the depth of the cross section. Also calculate the average shear stress.

6.
Find the ratio of thickness to internal diameter of tube subjected to internal pressure when the pressure is 2/5 of the value of the maximum permissible circumferential stress.

Find the increase in internal diameter of such a tube of 80mm internal diameter when the internal pressure is 75N/mm². Take E=2 x 105 N/mm² and 1/m=0.3. Neglect longitudinal strain.

7.
The principal stresses at a point in a bar are 200 N/mm² (tensile) and 100 N/mm² (compressive). Determine the resultant stress in magnitude and direction on a plane inclined at 60° to the axis of the major principal stress. Also determine the maximum intensity of shear in the material at a point.

8.a)
A solid steel shaft has to transmit 75kW at 200 r.p.m.Taking allowable shear    stress as 70 N/mm², find suitable diameter for the shaft, if the maximum torque transmitted at each revolution exceeds the mean by 30%.

   b)   
A hollow shaft, having an inside diameter 60% of its outer diameter, is to replace a solid shaft transmitting the same power at the same speed. Calculate the percentage saving in material, if the material to be used is also the same.
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1.a)
Explain the terms Elasticity and Plasticity.  Give examples.



   b)
A steel plate of constant thickness of 10 mm is having a breadth of 120mm at one 
end and uniformly varies to a breadth of 50mm at the other end.  It is subjected to 
an axial tensile force of 55kN at the ends.  Take E= 200kN/mm2. The length 
of the plate is 0.7m.Derive the expression involved from first principles and 
hence find the total extension.  
2.a)
A hollow copper tube of 50mm internal diameter and 5mm thick is fitted inside a steel tube of 5mm thick having internal diameter 60mm.  Both the ends of the tubes are rigidly connected and are heated through 65oC.  Determine the stresses developed in tubes.


Take, 
Esteel = 2x105 MPa

(steel = 12x10-6 per oC



Ecopper = 1x105 MPa

(copper​ = 18x10-6 per oC



   b)
Define the elastic constants



3.a)
What do you mean by point of inflexion?






   b)
Draw shear force and Bending Moment diagrams for the beam shown in fig. and indicate the salient values.

4.
A cast iron test beam 30mm square in section and 0.65m long is freely supported at the ends.  It fails with a central load of 2.8 kN.  What load at free end will break a cantilever of the same material 60mm wide and 120 mm deep and 1.8m long.

5.a)
Derive the distribution of shear stress across the depth of circular cross section with usual notations and sketch the distribution. Relate average stress and maximum stress.

   b)
A circular beam of 200 mm diameter spanning 4m is carrying a point load of 100KN at midspan. Calculate the values of maximum & average shear stress and sketch the distribution of shear stress across the depth of the beam.
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6.
A boiler of linear diameter is made of 10mm thick mild steel plates. Calculate the permissible steam pressure in the boiler, if the maximum tensile stress in the plate section is not to exceed 80N/mm². Calculate the circumferential stress in the solid plate section at this pressure and also longitudinal stress in the plate section.

7.
At a point in a strained material, the principal tensile stresses across two perpendicular planes, are 80 N/mm² and 40 N/mm². Determine normal stress, shear stress and the resultant stress on a plane inclined at 20° with the major principal plane. Determine also the obliquity. What will be the intensity of stress, which acting alone will produce the same maximum strain if Poisson’s ratio = ¼.

8.a)
Determine the diameter of a solid steel shaft which will transmit 90 kW at 160 r.p.m. Also determine the length of the shaft if the twist must not exceed 1° over the entire length. The maximum shear stress is limited to 60 N/mm². Take the value of modulus of rigidity = 8 ( 104 N/mm².

   b)     A solid cylindrical shaft transmits 75 kW power at 200 r.p.m. Calculate the shaft


diameter, if the twist in the shaft is not to exceed 1° in 2 metres length of shaft, and shear stress is limited to 50 N/mm². Take C = 1 ( 105/mm².
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1.a)
Explain the  various types of  stresses.


     


   b)
What do you mean by a homogeneous and isotropic material?  


   c)
A steel rod circular in cross section tapers uniformly from 40mm diameter at one 
end to 30 mm diameter at the other end in a length of 0.6m Take  E= 200kN/mm2.  
It is subjected to an axial pull of 45kN at the ends.  Derive the expression 
involved and hence find the extension of the rod.     


2.a)
Three vertical rods carry a tensile load of 150 kN.  The cross-sectional area of each bar is 525mm2.  Their temperature is raised by 65oC and the load is now so adjusted that they extend equally.  Determine the load shared by each rod.  The outer two rods are of steel and the middle one is of brass.


Take
Esteel = 2 Ebrass = 200 GPa



(steel = 11x10-6 per oC,

(brass​ = 18x10-6 per oC




   b)
Define the terms Bulk modulus and shear modulus.

3.
For the beam shown in fig. sketch the shear force and bending moment diagrams at salient points.

4.
A beam is of solid circular section 160mm in diameter.  Compare the weights of beam of equal strength of (i) hollow circular section with internal diameter = 0.85 times the external diameter and (ii) I-section 300mm deep and 140mm wide with uniform thickness of flange and web. 

5.a)
Derive the distribution of shear stress across the depth of an I – section with usual notations. Sketch the distribution and mark the salient values.

b)
An I – section with 200mm x 60mm flanges and 400mm x 40mm web is subjected to a shearing force of 200KN. Find the maximum shearing stress developed in the beam cross section. Also sketch the shear stress distribution across the section.
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6.
A copper tube of 40mm internal diameter 1.2m long and 2mm thickness has closed ends with water filled in it under pressure. Determine the change in pressure if an additional volume of 2 cubic centimeters of water is pumped in to the tube.

E for copper = 12 x 105 N/mm²


Poisson’s ratio =0.3

K for water = 2.1 x 10³N/mm²

7.
At a point in a strained material the principal tensile stresses are 100 N/mm² tensile and 40 N/mm² compressive. Determine the resultant stress in magnitude and direction on a plane inclined at 60° to the axis of the major principal stress. What is the maximum intensity of shear stress in the material at the point?

8.a)
A solid shaft of diameter 80mm is subjected to a twisting moment of 8 M N mm and a bending moment of 5 M N mm at a point. Determine:


(i)
Principal stresses and


(ii)
Position of the plane on which they act.

b) A steel shaft transmits 105 kW at 160 r.p.m.If the shaft is 100mm in diameter,   find the torque on the shaft and the maximum shearing stress induced. Find also the twist of the shaft in a length of 6m. Take C = 8 ( 104 N/mm².
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1





20kN/m





100kN





50kN





35o





1.5m





1m





2m





1m





2m
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2





18kN





60kN





75kN





22kN/m





3m





2m





4m





12m
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3





3m





2m





1m





2m





1m





40o





30kN/m





65kN





70kN
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4





10kN/m





1m





5m





2m





6m





20kN





40o





50kN





15kN





3 mm








