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1. Explain the meanings of following terminologies: 
(a) Generalized Hooke’s law 
(b) Saint-Venant’s principle 
(c) Neutral axis 
(d) Stress-strain curve  
 

2. The pin-connected structure shown in figure consists of a rigid beam ABCD and two 
supporting bars. Bar (1) is an aluminum alloy [E =70 GPa] with a cross-sectional area of A1 = 
2,400 mm2. Bar (2) is a bronze alloy [E = 100 GPa] with a cross-sectional area of A2 = 6,000 
mm2. The normal stress in the aluminum bar must be limited to 70 MPa, and the normal stress 
in the bronze rod must be limited to 90 MPa. Determine: 
(a) the maximum downward load P that may be applied at B. 
(b) the deflection of the rigid beam at B.  

 
 
3. A wooden box beam is fabricated from four boards, which are fastened together with nails, as 

shown in Fig. a. The nails are installed at a spacing of s = 125 mm (Fig. b), and each nail can 
provide a resistance of Vf = 500 N. In service, the box beam will be installed so that bending 
occurs about the z axis. Determine the maximum shear force V that can be supported by the 
box beam based on the shear capacity of the nailed connections.  

 

 

 
Fig. a Fig. b 
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4. Consider a point in a structural member that is subjected to plane stress. Normal and shear 

stresses acting on horizontal and vertical planes at the point are shown.  
(a) Draw Mohr’s circle for this state of stress.  
(b) Determine the principal stresses and the maximum in-plane shear stress acting at the point. 

Show these stresses on an appropriate sketch. 
(c) Determine the normal and shear stresses on the indicated plane and show these stresses on a 

sketch. 
(d) Determine the absolute maximum shear stress at the point. 

 
 
5. On the free surface of an aluminum [E = 70 GPa; ν = 0.35] component, the strain rosette 

shown in figure was used to obtain the following normal strain data: 6
a 10980 −×=ε , 

6
b 10870 −×=ε , and 6

c 10400 −×=ε . Determine the normal stress that acts along an axis that is 
rotated at an angle of 020=θ  below the positive x axis. 
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