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1.
A bar of steel is 70 cm long. For the first 20 cm it is 2.5 cm in diameter, for the next 30 cm it is 2 cm in diameter and for the remaining 20 cm its diameter is 1.5 cm.  Find the change in length of the bar if it is subjected to a tensile load of 90 kN. E = 2(105 N/mm2.
2. a)
Define the terms

i)  Normal stress

ii)  Tangential stress

iii)  Ductility


iv)  Brittleness 

b)
A flat steel plate is of trapezoidal form of uniform thickness 't'. Its width at one end is 'a' and at the other end is 'b'. If its length is 'L', determine its elongation under an axial pull.

3. a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 2.6m diameter.

   b)
A T-beam having flange 160mmX20mm and web 20mmX170mm is simply 
supported over a span of 6.5m.  It carries a u.d.l of 6kN/m including self weight 
over its entire span, together with a point load of 40kN at mid span.  Find the 
maximum tensile and compressive stresses occurring in the beam section and 
sketch the stresses across the section.
4.a)
What do you mean by shear stresses in beams?  

   b)
From first principles derive the expression for shear stress at any point in the cross 
section of a beam which is subjected to a shear force F.
   c)
A Circular beam of 120mm diameter is subjected to a shear force of 7kN. 
Calculate. i)
Average shear stress.

ii)
Maximum shear stress. also 
sketch the variation of the shear stress along the depth of the beam.

5. a) 
Define point of contra flexure






    b) 
Draw the SFD and BMD for the overhanging beam as shown in the Fig.
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6. a) 
A beam AB of span l carries a distributed load of varying intensity from zero at A to w per unit length at B. Measuring x from the end A, establish the equation for the deflection curve of the beam.





b) 
A 3.5 meters long cantilever carries a uniformly distributed load over the entire length. If the slope at the free end is one degree, what is the deflection at the free end? 
7. a)
Show that in the case of a thin cylindrical shell subjected to a internal fluid pressure, the tendency to burst length wise is twice as great as a transverse section.








b)
A vertical cylindrical gasoline storage tank, made of 20mm thick mild steel plate has to withstand maximum pressure of 1.5 MN/m2. Calculate the diameter of the tank if stress if 240 MN/ m2, factor of Safety 3 and joint efficiency 85%.


8. a)
Explain clearly, by Mohr’s stress circle, the values of principal stresses on a plane, when the body is subjected to direct stress in two mutually perpendicular directions accompanied by a simple shear stress.





b)   
At a point, the principal stresses are 140 N/mm2 and 75 N/mm2 both tensile. Find the normal and the tangential stresses on a plane inclined at 60o  to the axis of the major principal stress.  
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1. a)
The piston of a steam engine is 40 cm in diameter while the piston rod is 6 cm in diameter. The pressure of the steam acting is 1.05 N/mm2. Find the stress in the piston rod and its elongation, if the piston rod is 75 cm long. E = 205 KN/mm2 when the piston is on in the in stroke.

b)
A reinforced concrete column 50 cm in diameter has four 30 mm diameter steel rods embedded, and carries an axial load of 850 kN. Calculate the stresses in each of the two materials. E for steel = 2.04X105 N/mm2 and E for                      concrete = 0.136X105 N/mm2. What is the adhesive force between steel and concrete?

2. a)
Distinguish between : stress and strain, normal stress and shear stress, working stress and yield stress.

b)
An aluminium bar 60 mm diameter when subjected to an axial tensile load 100 kN elongates 0.20 mm in a gauge length 300 mm and the diameter is decreased by 0.012 mm. Calculate the modulus of elasticity and the Poisson's ratio of the material.

3.a)
Find the dimensions of the strongest rectangular beam that can be cut out of a log of wood 3.2m diameter.

   b)
A T-beam having flange 200mmX25mm and web 25mmX220mm is simply supported over a span of 7m.  It carries u.d.l of 6.8kN/m including self weight over its entire span together with a concentrated load of 45kN at mid span.  Find the maximum tensile and compressive stresses occurring in the beam section and sketch the stresses across the section.

4.a)
Obtain from first principles the expression for maximum shear stress is a triangular section of a beam.
   b)
A beam of I section is having overall depth as 600mm and overall width as 200mm. The thickness of flanges is 25mm where as the thickness of the web is 20mm. If the section carries a shear force of 55kN.Calculate shear stress at salient points and sketch the shear stress distribution across the section  
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5. a) 
Define a beam 








    b)
Draw the shear force and bending moment diagram of the beam loaded as shown 
in the Fig.
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6. a)
Derive an expression for slope and deflection at the free end of a Cantilever beam AB of span l and stiffness EI when it is subjected to a triangular Load zero at the free end to w per unit length at the fixed end.



b) 
A uniform section beam of length L is simply supported at its ends and carries a single concentrated load W at a distance of L/3 from one end. Working from fundamental beam theory, derive formula for the deflection

(i) under the load (ii) at the centre (iii) at the point of maximum deflection.

7. a)
Derive a relation for the change of diameter and length of a thin cylindrical shell, when subjected to an internal pressure.

    b)
A gas cylinder of internal diameter 1.5 meters is 30mm thick. Find the allowable pressure of the gas inside the cylinder if the tensile stress in the material is not to exceed 100 MN/ m2.


8. 
Direct stresses of 120 N/mm2 tension and 90 N/mm2 compression are applied to an elastic material at a certain point, on planes at right angles. The greater principal stress is limited to 150N/mm2. What shearing stress may be applied to the given planes and what will be the maximum shearing stress at the point ? Work out from the first principles.             
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1.
A steel wire 600 m long and 6mm in diameter operates a railway signal. A displacement of 150 mm is required at the signal end of the wire, and the operating force at this end is 2 kN. Find the displacement required at the other end of the wire. The wire does not sag between rollers, and the friction between wires and the roller is negligible. E for wire material is 2X105 N/mm2.
2. a)
Define the terms

i)  proportional limit


ii)  Poisson's ratio

iii) proof stress


iv)  strain energy.

b)
A compound bar 1 metre long is 40 mm diameter for 300 mm length, 30 mm diameter for the next 350 mm length. Determine the diameter of the remaining length so that its elongation under an axial load of 100 kN does not exceed 1mm. Take E = 2X105 N/mm2.

3. a)
State the assumptions involved in the theory of simple bending.

    b)
A simply supported symmetric I – section has flanges of size 200mmX15mm and its overall depth is 520mm.  Thickness of web is 10mm.  It is strengthened with a plate of size 250mmX12mm on compression side.  Find the moment of resistance of the section if permissible stress is 160MPa.  How much uniformly distributed load it can carry if it is used as a cantilever of span 3.6m?
4.a)
Derive an expression for the shear stress at any point is a circular section of a 
beam, which is subjected to a shear force F.
   b)
A timber beam 150mm, wide and 260mm deep supports u.d.l of intensity w kN/m 
length over a span of 2.5m.If the safe stress are 27MPa in bending and 2MPa is 
shear, calculate the safe intensity of the load which can be supported by the beam.
 5. a) 
Derive the relations among loading, shear force and bending moment in a beam.

b) 
A cantilever beam AB span 6m is subjected to a uniformly varying load of 8kN/m intensity at the fixed end A and zero at the free end B. Draw SFD and BMD
6. a)
Explain the application of moment area method and Macaulay’s method for slope and deflection for cantilever beams.




   

b)
A uniform beam of length 4L is simply and symmetrically supported over a span of 2L.  It carries a load W1 at each end and a total uniformly distributed load of W2 on the span between the supports.  Find the ratio of W1 to W2 if the deflection at the mid span is equal to that at each end.
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7. a)
Explain the effect of riveting a thin cylindrical shell.  How it is done?



b)
What thickness of metal would be required for cast-iron water pipe 90 cm in diameter under a head of 100m?  Assume the permissible tensile stress for cast iron as 20 MN/ m2.

8. a)
Write the significance of Mohr’s circle and it’s uses.                    

b)  
At a point in a beam section, there is a longitudinal bending stress of 120 N/mm2 tensile and a transverse shear stress of 50 N/mm2. Find the resultant stress on a plane inclined at 30o to the longitudinal axis.
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1.
An unknown weight falls 4 cm on to a collar rigidly attached to the lower end of a vertical bar 4m long and 8 cm2 in section. If the maximum instantaneous extension is found to be 0.42 cm find the corresponding stress and the value of the unknown weight. E = 200 kN/mm2. 

2. a)
State Hooke's Law. Explain Elastic limit.

b)
A steel bar 1.6 m long is acted upon by forces as shown in figure1. Find the elongation of the bar. Take E = 2.1X108 KN/m2.

                                                           35 mm(
                                30 mm(                                                 30 mm(
      90kN         


         40KN                                                       110 KN

                                                                          60 KN

                                 0.5 m                                                          0.5 m

                                                                   0.6 m

Figure 1

3. a)
Discuss the assumptions involved in the theory of simple bending.

    b)
A cast iron beam has an I-section with top flange 100mmX40mm, web 
140mmX20mm and bottom flange 180mmX40mm.  If tensile stress is not to 
exceed 35MPa and compressive stress 85MPa, what is the maximum uniformly 
distributed load the beam can carry over a simply supported span of 6.5m if the 
larger flange is in tension.
4.a)
Prove that for a rectangular section the maximum shear stress is 1.5 times the 
average stress.

b)
A timber beam 120mm wide and 185mm deep support a u.d.l of intensity w kN/m length over a span of 2.7m. If the safe stresses are 29MPa in bending and 3MPa        in shear, calculate the safe intensity of the load which can be supported by the beam.
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5. a) 
Define point of contra flexure.






    b) 
Draw the SFD and BMD for the beam loaded as shown in the Figure 2.
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Figure 2

6. a)
A cantilever of length L and constant flexural rigidity EI carries a uniformly distributed load of intensity w/unit length on the middle half of its length.  Determine the ratio of the slope and the ratio of the deflection at the centre and free end of the cantilever.






b)
A beam with a span of 6 meters carries a point load of 40 kN at 2 meters from the left support.  If, for the section IXX = 73.3 x 10-6 m4 and E = 200 GN/m2, find : The deflection under the load and the position and amount of maximum deflection.

7. a)
Distinguish between cylindrical shell and spherical shell.



b)
The gauge pressure in a boiler of 1.5 m diameter and 12.5 mm thickness is 2.5 MN/ m2; find the longitudinal and circumferential, longitudinal and volumetric strains.  Take E = 200 GN/ m2 and Poisson’s ratio = 0.25. 


8. a)
At a point in an elastic material under strain, the stresses on the three mutually perpendicular planes are as follows :

A normal tensile stress of 60N/mm2 and a shear stress of 40 N/mm2 on one plane. A Normal compressive stress of 40N/mm2 and a complementary shear stress of 40N/mm2 on the other plane.

No stress on the third plane. Find fully                                        
i) The principal stresses and the principal planes  

ii) The maximum shear stress and its plane

iii) The position of the plane on which there is no normal stress.   
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