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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
CH16302 –  MECHANICS OF SOLIDS FOR CHEMICAL ENGINEERING 

(Chemical Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Relate stress and strain in a material loaded below its proportionality limit. 1 U 
2. A bar of length 400mm tapers uniformly from a diameter of 30mm to 20mm with 

a compressive load of 100kN. Find the change in length of the bar. Take 
E=210GPa. 

1 AP 

3. What is a fixed support? List the possible reactions for it. 2 U 
4. Draw the bending moment diagram for a cantilever beam of length 4m carrying 

a uniformly distributed load of 5kN/m for a span of 2m from the fixed end. 
2 AP 

5. State the limitation of double integration method.  3 U 
6. Write the boundary conditions for a cantilever beam for deflection and slope. 3 U 
7. Draw the shear stress distribution for a section of a beam of rectangular cross 

section. Locate the maximum and minimum shear stress in the diagram. 
4 AP 

8. Write a note on significance of neutral axis in a beam subjected to transverse 
loading and its location.  

4 U 

9. A column with cross section 200 mm × 100 mm is hinged at both ends. The 
length of the column is 4 m. Take E = 200 kN/mm2. Find the critical load. 

4 AP 

10. State the criterion used to differentiate a thin shell from a thick shell.  4 U 
   

PART B - (5 X16 = 80 Marks) 
11. (a) A copper rod of 30 mm diameter is surrounded tightly by a cast iron 

tube of 60 mm external diameter, the ends being firmly fastened 
together when this compound bar is subjected to 12 kN compressive 
load, what will be the share of load carried by copper rod and cast 
iron tube? How much will be the shortening of the bar in 1m length. 
Assume for cast iron =100 kN/ 2, for copper =90 kN/ 2 

(16) 1 AP 

(OR) 
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 (b) State and explain the principle of superposition for resolving the 
stresses and strains in a system of complicated axial loadings. What 
are the limits under which this principle is valid? 
Using Principle of superposition, determine the stresses in each 
section of the cylindrical bars subjected to loading as depicted in the 
figure below. Take the value of E=210GPa. 
 

(16) 1 AP 

 
12. (a) Draw the shear stress and bending moment diagram for a simply 

supported beam of length 6 m subjected to point loads of 5 kN and 3 
kN at 2 m and 4 m respectively from the left end of the beam and a 
uniformly distributed load of 1 kN/m is applied between the two 
point loads. Determine the location of maximum bending moment 
and its value. 

(16) 2 AP 

(OR) 
 (b) Draw the shear stress and bending moment diagram for the 

overhanging beam subjected to transverse loading as shown in the 
figure. Determine the location of maximum bending stress and point 
of contraflexure.  
 

  

(16) 2 AP 

 
13. (a) State the Mohr’s theorem for determination of slope and deflection 

in a beam subjected to transverse loading. For a simply supported 
beam of length 6 m that carries a point load of 2 kN at its midspan, 
determine the maximum slope and deflection of the beam using 
Moment area method. Use E = 200 GPa and I = 0.02 m4. 

(16) 3 AP 

(OR) 
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 (b) A simply supported beam of length 6 m is subjected to point loads 

of 2 kN and 4 kN at a distance 2 m and 4 m respectively from the left 
end of the beam. Obtain expressions for slope and deflection of the 
beam and using these expressions evaluate the deflection and slope 
at the midspan of the beam. Use E = 200 GPa and I = 0.02 m4. 

(16) 3 AP 

 
14. (a) Derive the bending equation for a beam subjected to transverse 

loading and state the assumption and conditions under which the 
equation is valid.  

(16) 4 U 

(OR) 
 (b) Draw the shear stress distribution for the section of a ‘I’ beam shown 

in figure that subjected to a shear force of intensity 10 kN. 
 
 
 

(16) 4 AP 

 
15. (a) A hollow shaft is to transmit 562.5 kW at 100rpm. If the shear stress 

is not to exceed 60N/mm2 and the internal diameter is 0.4 times the 
external diameter, find the inner and the outer diameter of the shaft.  
Also find the corresponding minimum value of shear stress 
experienced by the shaft. Compare the percentage reduction in mass 
of material used to build the shaft with that of a solid shaft.  

(16) 4 AP 

(OR) 
 (b) (i) Derive expressions for stresses and strains in a thin cylindrical 

vessel subjected to an internal pressure P. 
(8) 4 U 

  (ii) A hollow cylindrical drum of diameter 750 mm and length 2.5 
m has a shell thickness of 10 mm. If the drum is subjected to an 
internal pressure of 2.6 N/mm2. Determine the change in 
volume.  

(8) 4 AP 

 
  


