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STRENGTH OF MATERIALS – II 
(Civil Engineering) 

 Time: 3 hours                                                                                                           Max. Marks: 70 
PART – A 

(Compulsory Question) 
 

***** 
1  Answer the following: (10 X 02 = 20 Marks) 
 (a) What is meant by principal plane and principle stresses? 
 (b) Sate maximum shear stress theory. 
 (c) Calculate the thickness of the metal required for a C.I. water main 800 mm diameter, for water under a 

static head of 100 m, if the permissible tensile stress is 20 N/mm2. Consider the unit weight of water is 
10 kN/m3. 

 (d) What are the assumptions made in Lame’ theory? 
 (e) Find the power transmitted by shaft 50 mm in diameter at 2.5 Hz if the maximum permissible shear 

stress is 80 N/mm2. 
 (f) Write short notes on carriage leaf springs. 
 (g) What are the limitations of Euler’ formula? 
 (h) Define equivalent length and slenderness ratio of column. 
 (i) Mention the assumption made in unsymmetrical bending. 
 (j) What is meant by shear centre? 

 
PART – B 

(Answer all five units, 5 X 10 = 50 Marks) 
 

UNIT – I 
 

2 (a) The stresses on two perpendicular planes through a point in a body are 560 MPa (tensile) and 280 MPa 
(compressive) along with shear stress of 150 MPa. Determine: (i) Principle stresses and location of the 
planes on which they act. (ii) Maximum shear stress and the plane at which they act. 

 (b) Explain the procedure of Mohr circle for stresses on oblique section of body subjected to direct stresses 
in two mutually perpendicular directions. 

  OR 
3  In a material the principal stresses are 60 N/mm2, 48 N/mm2 and -36 N/mm2. Calculate the: (i) Total 

strain energy. (ii) Volumetric strain energy. (iii) Shear strain energy. (iv) Factor of safety on total strain 
energy criterion if the material yields at 120 N/mm2. Take E = 2 x 105 N/mm2 and poison’s ratio is 0.3. 

 

UNIT – II 
 

4  A steel cylinder is 2000 mm long, 1000 mm diameter, thickness of metal 10 mm. After being filled with 
water at atmospheric pressure, more water is pumped in until the pressure is 2 N/mm2. On relieving the 
pressure, the water let out measured 2900 cm3. If E for steel is 2 x 105 N/mm2 and Poisson’s ratio is 0.3, 
estimate the bulk modulus of water. Assume the ends to remain flat. 

  OR 
5  A steel tube 240 mm external diameter is to be shrunk on another steel tube of 80 mm internal diameter. 

The common diameter at junction of the two tubes is to be 160 mm after shrinking–on. The original 
difference of diameters of the two tubes at the common junction is 0.08 mm. Calculate the hoop 
stresses in each tube after shrinking-on and also the radial pressure of the common surface. Take         
E = 200 GPa. 
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