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Q.1(a) Illustrate a non-zero state of stress in which the magnitudes of the maximum and 

minimum shear stresses are equal and are identical to the magnitudes of the principal 
stresses, i.e.,|𝜏௠௔௫ |=|𝜏௠௜௡ |=|𝜎ଵ |=|𝜎ଶ |. 

[2] 1 2 

Q.1(b) Two wooden joists 50 𝑚𝑚 × 100 𝑚𝑚 are glued together along the joint 𝐴𝐵 as shown in 
Fig. Q.1(b). Determine the normal stress and shearing stress in the glue if 𝑃 = 200 kN. 

 
Fig.Q.1(b) 
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Q.2 If an element is subjected to the state of stress as shown in Fig. Q.2, find the principal 
stresses and their orientation with x-axis. Also, determine the stress components on 
the plane whose normal are at 45° and 135°  with the x-axis. 

 
Fig. Q.2 
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Q.3 The strain components at a given point are 𝜖௫ = −800 × 10ି଺,  𝜖௬ = 200 × 10ି଺, and 
𝛾௫௬ = −800 × 10ି଺. If E=200 GPa and 𝜈 = 0.3, find the stress components on the face 
whose normal at +20° from the x-axis. 
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Q.4 Write shear and bending moment equations for the beam shown in Fig. Q.4. Also, draw 
shear force and bending moment diagram, specifying values at salient points and 
maximum bending moment. 

 
Fig. Q.4 

[5] 3 4 

     

Q.5(a) Derive the flexure formula for a beam subjected to pure bending. [3] 1 2 
Q.5(b) A high-strength steel band saw, 20 mm wide by 0.8 mm thick, runs over pulleys 600 

mm in diameter. What maximum flexural stress is developed? Assume E= 200 GPa. 
[2] 2,4 3 
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