
1. A shaft of circular section is subjected to a turning moment that fluctuates between 800 kNm and 600 kNm 
and also bending moment that fluctuates between +500 kNm and -300 kNm. The material selected for the 
shaft has a stress value of 100 MPa at endurance limit and shear stress value of 120 MPa at the yield point. 
Determine the diameter of the solid circular shaft taking a value of 2.5 for the factor of safety. Surface factor, 
size factor and load factor can be taken as 0.9, 0.85 and 1.0 respectively. Shear stress concentration factor is 
1.8 and the notch sensitivity is 0.95.                 (Note: Choose standard diameter in mm)
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2. A cold drawn steel rod of circular cross section is subjected to a variable bending moment of 565 Nm to 
1130 Nm as the axial load varies from 4500N to 13500N. The maximum bending moment occurs at the same 
instant that the axial load is maximum.  Determine the required diameter of the rod (in mm) for a factor of 
safety =2. Neglect stress concentration effect. Take ultimate stress as 550 MPa., Yield stress as 470MPa and 
endurance limit as 50% of the ultimate strength and size, load and surface correction coefficients as 0.85, 1 
and 0.85 respectively.

3. A weight of 1 kN is dropped from a height of 50 mm at the free end of a cantilever beam of effective 
length 300 mm. Determine the cross section of the cantilever beam of square cross section (in mm)  if the 
allowable stress in the material of the beam is limited to 80 MPa.
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