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B.E. / B.Tech. Degree Examination, December 2020 
Fourth Semester  

CE16401 - Strength of Materials - II 
(Regulation 2016) 

Time: Three hours                                                                                                         Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. A rectangular block of size 20 cm x 10 cm x 5 cm is subjected to a shear stress of 100 N/mm2. If 

modulus of rigidity of material is 1x105 N/mm2, strain energy stored will be  
10 Nm       (b) 25 Nm    (c) 50 Nm    (d) 100 Nm 

2. A straight cantilever of uniform cross-section carries a total load ‘W’ distributed evenly over the 
entire length if the free end of the cantilever is now propped upto the level of the fixed end, find the 
vertical force required at the prop? 
3/8      (b) 5/8       (c) 3/5       (d) 1 

3. A column of a length of 2.4 m, an area of cross section of 2000 mm2 and moment of inertia of 
 Ixx= 720 x 104 mm4 and Iyy = 80 x 104 mm4 is subjected to buckling load. Both the ends of the column 
are fixed. What is the slenderness ratio of column? 
120       (b) 80       (c) 60        (d) 40  

4. The principal stresses developed at a point are +80, -80 MPa and 0. Using the shear strain energy 
theory, the FOS is √3 . The yield point stress of the material is  
(a) 80 √2 MPa      (b) 80 √3 MPa      (c) 240 MPa (d) None of these 

5. A steel bar 15 mm in diameter is pulled axially by a load of 10 KN.  If the bar is 250mm long.  
Calculate the strain energy stored by the bar.  Take E = 2 x 105 N/mm2.  

6. What is the fixed end moment at support A of a rigidly fixed beam AB of span 4 m due to sinking of 
support B by 5 mm ? 

7. For the rectangular section of size a= 40 mm and b= 60 mm shown in the figure, about which axis 
will the column bend and why?      

                                         8. Write the deviatoric stress tensor for an identity stress tensor. 
 

PART B - (4 X16 = 64 marks) 
9. (a) A circular section cantilever of length L, free at one end is fixed at the other end, with 

diameter ‘d’ for half of its length from free end and diameter ‘2d’ for the rest of its 
length carries a concentrated load ‘W’ at the free end. If ‘E’ is the Young’s modulus of 
the material, determine the deflection and the slope at the free end.  

(16) 

(OR) 
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 (b) Determine the horizontal displacement of point B of the truss shown in Figure. Each 
member has a cross sectional area of 400 mm2 and E=200 GPa. 

  

(16) 

 
10. (a) A fixed beam carries a uniformly distributed load w/m over the left half of its length. 

Draw the SF and BM diagrams for the beam. 
(16) 

(OR) 
 (b) Analyse the continuous beam loaded as shown in figure and draw the SF and BM 

diagrams for the beam.  
 

 

(16) 

 
11. (a) A hollow cylindrical column with both ends hinged is 6 m long and has an outer 

diameter of 120 mm and an inner diameter of 80 mm. compare the crippling load 
obtained by Euler’s and Rankine’s formulae. E=80,000 N/mm2 and yield stress = 550 
N/mm2. The Rankine’s constant =1/1600. What is the length of the column if both the 
crippling loads are equal? 

(16) 

(OR) 
 (b) A thick cylinder of inner radius 150 mm and outer radius 210 mm is subjected to 

internal pressure p such that the maximum hoop stress developed in cylinder is 154.16 
N/mm2. Draw the hoop stress and radial stress distribution along the thickness of 
cylinder. If E=200 GPa, what is circumferential strain in cylinder at the outer surface? 
Given Poisson’s ratio = 0.3. 

(16) 

 
12. (a) The rectangular stress components of a point in three dimensional stress system are 

defined as 1, 2, 4, 2, 3  1. All in units of 
kPa. Find principal stresses and their direction cosines.                                                                   

(16) 

(OR) 
 (b) In a steel drum that is subjected to axial compressive force, the internal pressure is 10 

N/mm2. The maximum circumferential stress is 100 MPa and the longitudinal stress is 
30 MPa. Find the equivalent tensile stress in a simple tensile test according to  
(i) maximum principal stress theory (ii) maximum shear stress theory (iii) strain energy 
theory and (iv) shear strain energy theory. Take Poisson’s ratio = 0.3. 

(16) 


