
IDE 110 - Mechanics of Materials - Summer 2006 Name: 
Exam 3 – Hooke’s Law, Pressure, and Beam Stresses Section: A 

1. The cylindrical pressure vessel has an inner radius of 1.25 m and a wall thickness of 15 mm.  It is 
made from steel (E = 200 GPa and G = 76 GPa) plates that are welded along the 45° seam.  If the 
vessel is subjected to an internal pressure of 8 MPa, determine: 

 
a. The absolute maxium shearing stress τabsolute  

at a point on the inside surface of the vessel. 
b. The axial and hoop strains, εaxial and εhoop. 

Write legibly – box answers 
Include proper units 
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2. A W12×65 beam is loaded as shown.  
Determine: 

 
a. The maxium tensile and compressive flexural 

stresses in the beam. 
b. The maxium horizontal shearing stress in the 

beam. 
 

 
 
 

 

Write legibly – box answers 
Include proper units 
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3. The beam is constructed from three boards as shown.  If each nail can support a shear force of 300 
N, determine the maximum spacing s of the nails within region BC. 

Write legibly – box answers 
Include proper units 
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4. The member has a brass core bonded to a steel casing.  If a couple moment 8 kN⋅m is applied at its 

end, determine the maximum bending stress in the brass core.  Ebr = 100 GPa, Est = 200 GPa. 
 

Write legibly – box answers 
Include proper units 
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Include proper units 
Write legibly – box answers  


