
Q1. A rubber ball is inflated to a pressure of 60 kPa. At that pressure the diameter of the ball is 230 mm and 

the wall thickness is 1.2 mm. The rubber has modulus of elasticity E = 3.5 MPa and Poisson’s ratio v = 0.45. 

Determine the maximum stress and strain in the ball. 

Q2. A thin cylindrical pressure vessel has an internal diameter of 150 mm and a wall thickness of 5 mm. It is 

subjected to an internal pressure of 7 N/mm2. If the cylinder is 900 mm long and E = 200 GPa, find the value 

of Poisson’s ratio for the material if the change in volume under this pressure is 15,500 mm3. 

Q3. A 2014-T6 aluminum alloy column has a length of 6 m and is fixed at one end and pinned at the other. If 

the cross-sectional area has the dimensions shown, determine the critical load. σY = 250 MPa. 

Q4.  A steel column is constructed from an I section, with the following properties Ixx = 160x106 mm4 and Iyy 

= 11.1x106 mm4. Determine the critical load if its bottom end is fixed supported and its top is free to move 

about the strong axis and is pinned about the weak axis. 

Q5. A thick-walled, closed-ended cylinder of inner radius a and outer radius b is subjected to an internal 

pressure pi only. The cylinder is made of a material with permissible tensile strength σall and shear strength τall. 

Calculate the allowable value of pi. Given: a = 0.8 m, b = 1.2 m, σall = 100 MPa, τall = 60 MPa. 

 

 








