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  Q1 The stress components at a point with reference to x, y, z coordinate system are: 
.    

σx = 400  σx = 400     σx = 400
  τxy= 0   τyz= 1600 x τzx= 800 y 

  The stress tensor for the state of stress is: 

            Find the stress components at a point (4,8,12) on a plane whose equation is given by: 

x+ y+ z= 24 
(20 marks) 

Q2 The strain components at a point in a continuum with respect to coordinates system are 
given as follows: 

εx= 0.08          εy= 0.12             εz= 0 
γxy= 0. 04 γyz= -0.016 γzx= 0 

           Determine the strain components in a different coordinate system x’, y’, z’ which was 
obtained through rotating xyz system about y axis by an angle of 45◦ as shown in Figure 
Q2. 

(25 marks) 

Q3      An elastic body was subjected to body force of Bz=40 Gxy. The displacement components 
are found to be as: 

u = 4Ax2yz               v = 4Bxy2z               w = 4Cxyz2

            Determine the constants A, B and C in order to satisfy Navier equations, for the case of  
Poisson’s ratio being 0.3.

(20 marks) 

Q4      Find rotation, deflection, shear and moment in the beam shown in Figure Q4 using bending 
theory. Plot diagram for rotation, deflection, shear and moment. Consider steel cross section 
80 mm × 80 mm and E= 200 GPa 

 (20 marks) 
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Q5      The principle stresses at a point are given as follows: 

σ2 = 20000 kPa σ3 = 40000 kPa 

           The yield stress for the material is 4000 kPa. 

(a) Use the Tresca yielding criterion which is based on the maximum shear stress for the
followings:

(i) Determine the minimum value of σ1 for yielding to occur
(3 marks)     

(ii) Show Tresca yield surface
 (5 marks) 

(b) Use the Von Mises criterion which is based on the distortion energy for the
following:

(i) Determine the minimum value of σ1 for yielding to occur
(3 marks) 

(ii) Show Von Mises yield surface
(4 marks) 

� END OF QUESTIONS � 
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Figure Q2: Strain components 

Figure Q4: Beam 
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