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Answer one question from Part A and 3 questions from Part B 
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A beam 25 m long is supported at A and B and is loaded as shown in fig. 1. Draw SFD 
and BMD for the beam. Find the position and magnitude of the maximum bending 
moment. Also determine the point of contraflexure. 

 
Fig. 1 
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Draw SFD and BMD for the beam show in fig.2. Indicate all principal values. 
 

 
Fig. 2 
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3 With usual notations derive Lame’s equation.     [10] 
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(a) Derive an expression to find longitudinal stress in thin cylinder. 
(b) Derive an expression to find circumferential stress in thin cylinder. 

A thin cylindrical shell is 3m long and 1m in internal diameter. It is subjected to 
internal pressure of 1.2 MPa.  If the thickness of the sheet is 12mm, find the 
circumferential stress, longitudinal stress, changes in diameter, length and volume. 
Take E=200 GPa and μ= 0.3. 
A thick cylindrical pipe of internal diameter 500 mm and 75 mm thick is subjected to 
an internal fluid pressure of 6 N/mm2 and external pressure of 5 N/mm2.  Determine 
the maximum hoop and minimum stress developed and draw the variation of hoop 
stress and radial stress across the thickness of the cylinder.  
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1. Circumferential stress, ζc: 

                  ζ
C
= (p×d) / (2×t)  

                                                      = (1.2×1000) / (2× 12)  

                     = 50 N/mm
2 

= 50 MPa (Tensile).  

2. Longitudinal stress, ζL: 

   ζ
L
 = (p×d) / (4×t)  

                                          = ζ
C
/2 = 50/2  

        = 25 N/mm
2

 = 25 MPa (Tensile).  

3. Circumferential strain, εc:    
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Change in diameter, δd = εc
 
 ×d  

                                      = 2.125×10
-04

×1000 = 0.2125 mm (Increase). 

4. Longitudinal strain:  
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Change in length = εL×L= 5×10
-05

×3000 = 0.15 mm (Increase). 

:  
V

dv
 strain, Volumetric
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