
Quiz 1                                                      Mechanical Engineering Design I    
 

 

1. Given the state of stress described in the figure 

below, determine the principal stresses and the 

angle of rotation for the principal stresses. 

 

Ans.   

          ,             ,             and             

Method (1) -  Using Equation 3-15    →          
           

                   –                 

                        
     

     
   –            –       –                  

                             
       

       
                          

    →                                   

This equation can be solved using softwares, calculator or method below: 

(Knowing one of the principal stresses is             - because           -) 

 

 

                                                       

                                                

                

Method (2) -  knowing             , Mohr Circle can be used to determine          . 

                        

 

Using Mohr Circle to find Angle of  Rotation for the principal stresses: 

          
  

         ⁄
  

 

 
                  

  

40 Mpa 

-60 Mpa  𝜃𝑝 

 یا روش زیر حل کرد:افسار، هاضین حساب و توان از طریك نرمآیند. این هعادله را هیهای اصلی به دست هیبا حل هعادله فوق، تنص

𝜎𝑧   های اصلی دانین یکی از تنص)هی      𝑀𝑝𝑎 یک از صفحات ضاهل است، چرا که در هیچz ).تنص برضی ندارین 
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2. The stresses at a point are given by the stress-matrix shown. Determine the overall 

maximum shear stress. 

A= [
       

          
       

]Mpa 

 

 

Ans. 

                ,             ,            ,               ,             

 

      Method (1) -  Using Equation 3-15    →          
           

                                        

                            
     

     
          

                                 
       

       
            

       →                                      

 

      Method (2) – Solve equation below for λ 

      |     |             →                                     

 

This equation can be solved using softwares or calculator. 

       →                                                            
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3. The thin-walled pipe has an inner diameter of 0.5in. and a wall thickness of 0.025in.. 

If it is subjected to an internal pressure of 500psi and to the axial tension and 

torsional loadings shown, determine the state of stresses on element A. Use x-axis as 

horizontal and y-axis as vertical upwards. 

 

Ans. 

     

    Thin-walled      

{
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  ⁄    
    

  
 

            ⁄
 

  ⁄             
                    

 

 

  

𝑒𝑙𝑒𝑚𝑒𝑛𝑡 

𝐴 𝜎𝑥 

𝜎𝑦 

𝜏𝑥𝑦
⬚
⬚
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4. A 2.5-in.- diameter solid aluminium post is subjected to a horizontal force of V=3 

kips, a vertical force of P=7 kips, and a concentrated torque of T=11 kip-in., acting in 

the direction shown. Determine the normal and shear stresses acting at point H (in 

ksi). Assume L=3.5 in. 

 

 

Ans. 

 

At point H: 

        
  

 

   
⇒      

       
 

 
 

  

             

        
  

 
 

   

  
 

   

    
   

     
     

      
     

                

                 

 


