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SECTION A  

S. No.  Marks CO 

Q.1 Define stress at a point in a body under the action of external forces. 5M CO1 

Q.2 Briefly explain plane stress & plane strain problem with example 5M CO2 

Q.3 Explain the axisymmetric problem with suitable example. 5M CO2 

Q.4 Explain various assumption made in theory of torsion. 5M CO3 

Q.5 Differentiate between isotropic & anisotropic material with an example. 5M CO4 

Q.6 Briefly explain 1) St. Venant’s principle 2) Principle of superposition. 5M CO3 

SECTION B  

Q.7 Derive the equilibrium equation for plane problem in Cartesian coordinate system. 10M CO1 

Q.8 Name all theories of failure. Describe any two in detail. 10M CO4 

Q.9 A mild steel shaft 120mm diameter subjects to maximum torque of 20kN/m & a 

maximum bending moment of 12kN.m. Determine FOS according to maximum shear 

stress theory if elastic limit in simple tension is 220MN/m2. 
10M CO3 

Q.10 Derive the equation for stress-strain relationship in 2D plane stress problem in 

Cartesian coordinate system. 10M CO2 

Q.11 Derive the torsion equation of thin walled tube section 10M 

 

CO3 

 

SECTION-C 

Q.12 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following unit elongation were recorded by rectangular strain rosette 

2 𝑋 10−4, 1.5 𝑋 10−4 & 3 𝑋 10−4. Determine the strain components in Cartesian 

coordinate system. Also, determine the principle shear strain & their direction. 

OR 

If the state of stress at a point given as follows. Determine the expression for 𝜏𝑥𝑦 in 

order that stress distribution is in equilibrium in the absence of body forces.  

𝜎𝑥 = 𝑦2 + 𝜗(𝑥2 − 𝑦2) ; 𝜎𝑦 = 𝑥2 + 𝜗(𝑦2 − 𝑥2) ; 𝜎𝑧 = (𝑥2 + 𝑦2) ; 𝜏𝑥𝑦 = 𝑓(𝑥, 𝑦) 

𝜏𝑦𝑧 = 𝜏𝑧𝑥 = 0  

20M 
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