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B.E./B.TECH. Degree Examination, December 2020 
Third Semester  

ME16304-MECHANICS OF SOLIDS 
(Regulation 2016) 

Time: Three hours                                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. In the engineering stress-strain curve for mild steel, the Ultimate Tensile Strength  

(UTS) refers to  
(a) Yield Stress (b) Proportionality limit (c) Maximum Stress (d) Fracture Stress 

2. A simply supported beam is subjected to a uniformly distributed load. Which one of the 
following statements is true? 

(a) Maximum or minimum shear force occurs where the curvature is zero. 
(b) Maximum or minimum bending moment occurs where the shear force is zero. 
(c) Maximum or minimum bending moment occurs where the curvature is zero. 
(d) Maximum bending moment and maximum shear force occur at the same section. 

 
3. A simply supported laterally loaded beam was found to deflect more than a specified value. Which 

of the following measures will reduce the deflection? 
(a) Increase the area moment of inertia 
(b) Increase the span of the beam 
(c) Select a different material having lesser modulus of elasticity 
(d) Magnitude of the load to be increased 
 

4. A long thin-walled cylindrical shell, closed at both the ends, is subjected to an internal pressure. 
The ratio of the hoop stress (circumferential stress) to longitudinal stress developed in the shell is 

(a) 0.5  
(b) 1 
(c) 2 
(d) 2.5 

5. Tensile and compressive stresses are called normal stresses. Discuss? 
6. The BM in a beam is maximum or minimum where the SF is zero. Is the converse true? 
7. In the case of the elastic curve, what is the simplification made in the expression for 

curvature and why? 
8. Which shell is more efficient in resisting pressure-the cylindrical or the spherical shell? Why? 

 



  Q. Code:445456  

2  

PART B - (4 X16 = 64 marks)  
09. (a) A steel bar ABCD is subjected to forces as shown in Figure 9.a. Find the elongation 

of the bar. Take E = 200 GPa.  
 

 
Figure 9.a. 

(16) 

(OR) 
 (b) The state of stress at a point in a strained material is as shown in Figure 9.b. Determine 

(i) the direction of principal planes 
(ii) the magnitude of principal stresses and 
(iii) the magnitude of maximum shear stress. 
Indicate the direction of all the above by a sketch 
 

 
                                             Figure 9.b 

 

(16) 

 
10. (a) Draw the SF and BM diagrams for the beam shown in Figure 10 a and find out the 

position and the magnitude of maximum moment. 

 
Figure 10.a. 

(16) 

(OR) 
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 (b) The unsymmetric I-section shown in Fig. 10 b is the cross-section of a beam, which is 
subjected to a shear force of 70 kN. Draw the shear stress variation diagram across the 
depth. 

 
Figure 10.b. 

(16) 

 

11. (a) Determine the diameter of a solid shaft which will transmit 300 kw at 250 rpm. The 
maximum shear stress should not exceed 30 N/mm2 and twist should not be more than 
1° in a shaft length 2m. 
Take modulus of rigidity = 1x 105 N/mm2. 

(16) 

(OR) 
 (b) It is required to design a closed coiled helical spring which shall deflect 1mm under 

an axial load of 100 N at a shear stress of 90 MPa. The spring is to be made of round 
wire having shear modulus of 0.8 x 105 MPa. The mean diameter of the coil is 10 times 
that of the coil wire. Find the diameter and length of the wire. 

(16) 

 

12. (a) A beam of length of 10 m is simply supported at its ends and carries two-point loads 
of 1200 kN and 70 kN at a distance of 2 m and 5 m respectively from the left support. 
Calculate the deflections under each load. Find also the maximum deflection. Take  
I = 18 X 108 mm4 and E = 2 X 105 N/mm2. 

(16) 

(OR) 
 (b) A Thin cylindrical shell 3 m long has 1m internal diameter and 15 mm metal thickness. 

Calculate the circumferential and longitudinal stresses induced and also the change in 
the dimensions of the shell, if it is subjected to an internal pressure of 1.5 N/mm2. Take 
E = 2 x 105 N/mm2 and poison’s ratio = 0.3. Also calculate change in volume. 

(16) 


