
Exam 3 

Please put your answers in the following table. 

1 2 3 4 5 6 7 8 9 10 

          

 
 

1. An element is cut by an oblique plane with a normal 𝑛 at an angle 𝜙 = 600 counterclockwise from the 𝑥 

axis. If 𝑆𝑥~𝑁(60, 62)  MPa, 𝑆𝑦~𝑁(50, 52)  MPa, 𝜏𝑥𝑦~𝑁(30, 32)  MPa, what is the distribution of shear 

stress? 

 
A.  𝑆~𝑁(78.5, 7.82) MPa            B. 𝑆~𝑁(78.5, 4.82) MPa                        

C.  𝑆~𝑁(78.5, 5.62) MPa            D. 𝑆~𝑁(78.5, 6.82) MPa 

 

2. For the above problem, which of the following statements is not true about the first principle shear stress 

𝜏1?       

A.  The smaller is the mean of 𝜏𝑥𝑦, the smaller is the mean of 𝜏1 

C. The larger is the standard deviation of 𝜏𝑥𝑦, the larger is the standard deviation of 𝜏1                  

D.  The larger is the standard deviation of 𝜎𝑦, the smaller is the standard deviation of 𝜏1 

D.  𝜏1 is not normally distributed  

 

3. A stress element is subjected to two-dimensional stress as shown in the figure. The Poisson’s ratio is 𝜈 =

0.3 and the modulus of elasticity is 𝐸 = 60  MPa. If 𝑆𝑥~𝑁(80, 82) MPa and 𝑆𝑦~𝑁(60, 62) MPa, 

determine the mean and standard deviation of the axial strain 𝜖𝑥. 
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A. 𝜇 = 0.51, 𝜎 = 0.064 

B. 𝜇 = 0.51, 𝜎 = 0.051 

C. 𝜇 = 0.64, 𝜎 = 0.064 

D. 𝜇 = 0.64, 𝜎 = 0.051  
 

4. For problem 3, if the length of the element is 𝑙 = 1  mm and the maximum allowable axial elongation is 

𝛿𝑎 = 0.7  mm, determine the probability of failure. 

A. (−2.95)    B. (−1.65)     C. (2.95)     D. (−2.68) 

 

5. A concentrated load 𝐹~𝑁(6000, 6002)  N is applied to a beam with a rectangular cross-section as 

shown in the figure. The width and height of beam are 𝑏 = 60 mm and ℎ = 80 mm, respectively. And 

the length of the beam is 𝑙 = 2 m. What is the distribution of the maximum bending stress? 

 
A.  𝜏max~𝑁(46.9, 222) MPa               B. 𝜏max~𝑁(46.9, 4.692) MPa                        

C.  𝜏max~𝑁(64.9, 6.492) MPa            D. 𝜏max~𝑁(64.9, 4.692) MPa 

 

6. For the above problem, if the allowable bending stress is 𝑆𝑎~𝑁(70, 72)  MPa, what is the reliability of 

the beam? 

A. (1.72)  B. (−2.75)   C. (2.75)   D. (−1.72) 

 

7. Two torques are applied to a round shaft as shown in the figure. The diameter of the shaft is 𝑑 = 1  in. 

And the modulus of rigidity is 𝐺 = 11.5(106)  psi If 𝑇1~𝑁(160, 162)  lbf∙in and 𝑇2~𝑁(120,

122)  lbf∙in, what is the distribution of the angle of twist at 𝐵? 
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A.  𝜃~𝑁(8.93(10−4), (8.93(10−5))2) rad            B. 𝜃~𝑁(8.93(10−4), (6.38(10−5))2) rad  

C.  𝜃~𝑁(6.38(10−4), (6.38(10−5))2) rad            D. 𝜃~𝑁(6.38(10−4), (8.93(10−5))2) rad  

 

8. For the above problem, if the allowable angle of twist is 𝜃𝑎 = 1(10−4), determine the probability of 

failure of the shaft. 

A. (−2.5)  B. (2.5)   C. (−1.68)   D. (1.68) 

 

9. A shaft is subjected to a torque 𝑇~𝑁(200, 202)  N∙m. If the shaft speed is 2500 rev/min, what is the 

distribution of the power that the shaft can transmit? 

A. 𝜇 = 52.4  kW, 𝜎 = 5.24  kW 

B. 𝜇 = 5.24  kW, 𝜎 = 0.524  kW 

C. 𝜇 = 62.8  kW, 𝜎 = 6.28  kW 

D. 𝜇 = 6.28  kW, 𝜎 = 0.628  kW 
 

10. A force 𝐹~𝑁(60, 62)  kN is applied to a truss as shown in the figure. The rod 𝐵𝐶 has a round cross-

section with a dimeter of 𝑑 = 0.1  m. If the yield stress of rod 𝐵𝐶 is 𝑆𝑦 = 20  MPa, determine the 

reliability of rod 𝐵𝐶. 

 
 

A. (−3.10)    B. (2.82)     C. (−2.82)     D. (3.10) 
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