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

1. The strains measured on the outside surface of the cylindrical pressure vessel are ε1 = 619 µ and ε2 = 
330 µ.  The angle θ = 30°.  The outside diameter of the vessel is 20 in., and the wall thickness is 1/8 
in.  Determine: 

 
(a) The stresses σ1 and σ2 in the vessel.  
(b) The internal pressure applied to the vessel. 

 
E = 30,000 ksi 
ν = 0.293 

Write legibly – box answers 
Include proper units 
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2. The beam has the cross section shown.  Determine the maximum tensile and compressive flexural 
stresses in the beam. 

 

Write legibly – box answers 
Include proper units 
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3. A box beam will be fabricated by bolting two 15 x 260-mm steel plates to two C305 x 45 steel 
channels (see attached table).  The beam will be simply supported at the ends and will carry a 
concentrated load of 125 kN at the center of a 5-m span.  Determine the bolt spacing required if the 
bolts have a diameter of 20 mm and an allowable shear stress of 150 MPa. 

Write legibly – box answers 
Include proper units 
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4. A 2-in. wide × 3-in. deep polymer (Ep = 300 ksi) beam will be reinforced with 1/8-in. thick structural 

aluminum (Ea = 10,000 ksi) plates on its top and bottom faces.  A maximum bending moment of 10 
in.·kip must be resisted by the composite beam.  If the allowable flexural stresses are 1 ksi in the 
polymer and 20 ksi in the aluminum, determine the minimum width required for the aluminum 
plates. 

 

Write legibly – box answers 
Include proper units 
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