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1.
A piece of material is subjected to tensile stress of 70 N/mm2 and 30 N/mm2 at right angles to each other. Find the normal, tangential and resultant stresses on a plane the normal to which makes an angle of 450 with the greater stress. Sketch the direction of these stresses neatly.

2. a) 
Explain the importance of the theories of failure of materials.



b)  
Neatly sketch the curves for different theories of failure for a two-dimensional system and briefly explain.

3. a)  
Explain the terms torsional rigidity, torsional section modulus and polar moment of inertia. 








    b)  
Derive an expression for the power transmitted by a circular shaft in (a) kW                       (b) H.P


4. a)   
What are springs and where they are used?





 

    b)
How many types of springs are there? Explain the behaviour of each type   

    c)   
Give examples of the use of various types of springs?

5.
A strut, 6 metres long, end free, has to be erected to withstand a load of 400KN. 
Two sections are available: (i) 300 mm X 150 mm R.S.J., thickness of flanges 18 
mm, thickness of web 10 mm. (ii) A.C.I. section, 225 mm external diameter, 
thickness of metal 25 mm. which is more suitable? Use Rankine’s formula with a 
factor of safety of 3 in both cases; Fc for steel, 315N/mm2 for C.I., 550 N/mm2.

6.
A masonry wall, 2.4 metres long, trapezoidal in section with one side vertical, is 6 
metres high, 1.2 metres wide at the top and 3.6 metres at the bottom. A thrust of 
173.2 KN is transmitted at the top, on the vertical side, in the middle of the 
length, at an angle of 30o to the horizontal. If masonry weights 21 KN/m3 
calculate the extreme stress – intensities on the base.

7.
A compound cylinder is formed by shrinking one tube on to another, the final 
dimensions being, internal diameter 120 mm, external diameter 240 mm, diameter 
at junction 180 mm. if after shrinking on, the radial pressure at the common 
surface is 8N/mm2 , calculate the initial hoop stresses across the sections of the 
inner and outer tubes. If a fluid under a pressure of 60N/mm2, is admitted inside 
the compound cylinder, calculate the final stresses set up in the sections of the 
pipes.
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8. 
A 240 mm X 120 mm steel beam of I-section is simply supported over a span of  6 m and carries two equal concentrated loads at points 2 m from each end. The properties of the section are Ixx = 6012.32 X 104 mm4, Iyy = 452.48 X 104 mm4.

a) 
Determine the magnitude of the loads when the plane of the loads is vertical through YY. The permissible stress is 150 N/mm2 in compression and tension.

b) 
Determine the degree of inclination of the plane of these loads to the vertical principal plane YY that will result in 20 percent greater bending stress than permitted under (a).
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1.
A piece of material is subjected to a tensile stress of 60 N/mm2 in one direction and a compressive stress of 30 N/mm2 at right angles to it. Find the normal, tangential and resultant stresses on a plane the normal to which makes an angle of 300 with the direction of greater stress. Neatly sketch the directions of these stresses.

2. a)  
Briefly explain the max. principal stress theory. 





b)  
A certain type of steel has proportionality limit of 270 N/mm2 (tensile), 60 N/mm2 (tensile) and 30 N/mm2 (compressive). Find the factor of safety according to max. principal stress theory.

3. 
A solid steel shaft is subjected to a twisting moment of 8 kN-m and a B.M. of 

           
5 KN-m estimate the dia of the bolt according to 

                   (a)  Max. principal stress theory 


       (b)  Max. shear stress theory. 

Take the elastic limit as 270 N/mm2, factor of safety  =  3 and  
[image: image1.wmf]m
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=  0.25.


4. a)
What is the difference between a closely coiled and open coiled helical springs?

b)    
Derive the formula to find the deflection of a closely coiled helical spring subjected to an axial load.
                                                                                                              
5.
A Strut is built-up of two 150 mm X 75 mm X 10mm Tee-Sections riveted back 
to back on the 150mm sides so as to form the section of a cross. Use Gordon’s 
formula to determine the safe load for the strut, length 4 metres, ends fixed. The 
constants may be taken as 315 N/mm2 and 1 / 250 for hinged ends. Use a factor 
of safety of 3.

6.
A masonry retaining wall, 7 metres high, is trapezoidal in section, 1 metre wide at 
the top and 3 metres at the base, with one side vertical. If the lateral pressure 
exerted by the retained material on the vertical face varies from zero at the top to 
25 Kn/m2 at the base, calculate the maximum and minimum intensities of stress 
induced in the base, the weight of masonry being 21 KN/m3.
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7.
A tube whose external and internal diameters are 360 mm and 240 mm respectively has another tube 60 mm thick shrunk on to it. The bore of the outer tube is machined to 1 mm less than the external diameter of the tube on to which it is subsequently shrunk. If the tubes are made of steel for which the value  of        E = 200 KN/mm2, Determine expressions for the radial and hoop stresses developed in the inner tube.

8.
A cantilever consists of a 60 mm X 60 mm X 10 mm angle with the top face AB horizontal. It carries a load of 1kN at 1 m from the fixed end, the line of action of the load passing through the centroid of the section and inclined at 30° to the vertical. Determine the stresses at A, B and C and also the position of the neutral axis. 
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1.
A piece of material is subjected to tensile stresses of  px  and  py at right angles to each other (px > py). Derive expressions for normal, tangential and resultant stresses on a plane the normal to which makes an angle ( with the direction of px. Find also the plane across which the resultant stress is most inclined to the normal.

2. a)  
Explain the max. shear stress theory.

                 




b)  
Using the same calculate the factor of safety of a stress system have principal stresses of 120MPa (tensile), 60MPa (tensile) and 30MPa (compressive).            The limit of proportionality of the steel is 300MPa.


3. 
A hollow shaft is subjected to a torque of 80kN-m and a B.M. of 60 kN-m at a       certain section. The external dia. of the shaft is twice the internal dia. If the max.       shear stress is limited to 75 N/mm2, find the dimension of the shaft.

4. a)  
What are laminated springs and where they are used?


          

b)  
Derive expressions for bending stress, deflection and stiffness of a laminated spring 
due to a central load. 


5.
A Stanchion, 6 meters long, ends free, is built-up of two 400 mm X 100 mm standard channels placed 15 cm back to back, with one 400 mm X 12 mm plate riveted to each flange. It carries a load of 1300 KN, which is off the axis YY, in the vertical plane through the axis XX. Calculate the permissible eccentricity if the maximum permissible compressive stress is 105N/mm2. For each channel, area of section = 6293 mm2, distance of c.g. from base = 24.2 mm;                     Ixx = 
15082.6X104 mm4; Iyy = 504.8X104 mm4; E = 2X105 N/mm2.

6.
A short vertical pillar has a section of uniform thickness in the form of a hollow 
square of side 120 mm externally and 80 mm internally. A vertical load of  210 
KN is applied at a distance of 60 mm from the central axis of the pillar and on 
one of the diagonals of the square. What is the maximum stress on the cross-
section?
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7.
A thick-walled cylinder 160 mm internal diameter is to contain fluid at a pressure 
of  52.5 N/mm2. Find the necessary thickness if the maximum shearing stress is 
not to exceed 90 N/mm2. What will then be the maximum and minimum values of 
the hoop stress in the material?


If the inner surface becomes corroded and the cylinder has to be re-bored, by how 
much can the inside diameter be increased without raising by more than 5 % the 
maximum shearing stress induced by the same internal pressure?

8. 
A timber joist, 100 mm wide and 200 mm deep, is freely supported over a span of 4 meters. It is subjected to a bending moment of 30,000 cm kg at the central section, the trace OY' of the plane of loading being inclined at 300 to the principal axis OY. Locate the neutral axis and calculate the maximum bending stress induced. If the bending moment is due to a total load of 600 kg uniformly distributed over the whole span calculate the deflection. Take E = 105 kg/cm2.
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1.
A piece of material is subjected to tensile stresses of 70 N/mm2 and 30 N/mm2 at right angles to one another. Using Mohr’s circle of stress, find graphically the normal, tangential and resultant stresses on a plane the normal to which makes an angle of 40o with the 70 N/mm2 stress.

2. a)  
Illustrate the strain energy theory.

b)  
The Poisson’s ratio of a certain type of steel is 0.3 and its elastic limit 280MPa. Find the factor of safety using the above theory, if the principal stresses are 120MPa (tensile), 60MPa (tensile) and 30MPa (compressive).
           

3.
Two shafts of the same material and of same length are subjected to the same          torque. One shaft is of solid circular section, while the other is hollow, the internal dia being 2/3 of the outer dia. If the maximum shear stress developed in both shafts is same, find the ratio of the weight of solid shaft to hollow shaft.

4. a)
What is the difference between a closely coiled and open coiled helical springs?

b)    
Derive the formula to find the deflection of a closely coiled helical spring subjected to an axial load.
                                                                                                              

5.
A 350 mm X 165 mm R.S.joist is used as a strut, 6 metres long, one end fixed, the 
other hinged. Calculate the crippling load by Rankine’s formula. Compare this 
with the load obtained by the Euler formula, taking E= 2 X 105 N/mm2. For what 
length of this strut will the two formulae give the same crippling load? For the 
joist, area of section = 630 mm2 Ixx = 13158.3X 104 mm4; Iyy = 631.9X 104 
mm4. Take fc = 315N/mm2.
6.
A tapering chimney of circular section 45 metres high, 3.6 metres external 
diameter at the base and 2.4 metres external diameter at the top is subjected to a 
uniform wind pressure of 1.0 KN/m2 of projected area. Calculate the 
overturning moment at the base. If the weight of the chimney is 6000 KN and 
the internal diameter at the base is 1.2 metres, Calculate the maximum and 
minimum stress-intensities induced in the base section.
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7.
A steel cylinder of outside diameter 240 mm and inside diameter 200 mm is 
shrunk on to one having diameters 200 and 160 mm, the interference fit being 
such that under an internal pressure p, the inner tensile stress in both cylinders = 
85.4 N/mm2.


Find the initial difference in the nominal 200 mm diameters and the value of p if 
E = 2.1X105 N/mm2
8.
Draw the Z-polygon for a 160 mm X 60 mm channel section, thickness of flanges 10 mm, thickness of web 7.5 mm, and locate position of the plane of loading for minimum strength. Hence, calculate the minimum bending moment to induce a maximum bending stress of 150 N/mm2, the section.
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