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B.Tech.(Aerospace Engg.) (2012 Onwards)    
B.Tech.(ANE)/(ME)  /   B.Tech.(IE) (2008-09 Batch) 

(Sem.–3) 
STRENGTH OF MATERIALS–I 

Subject Code : ME-201 
Paper ID : [A0801] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTION TO CANDIDATES :  
  1. SECTION-A  is  COMPULSORY  consisting  of TEN  questions  carrying  TWO  marks 

each. 
  2. SECTION-B  contains  FIVE  questions  carrying  FIVE  marks  each  and  students 

has to attempt any FOUR questions. 
  3. SECTION-C  contains  THREE  questions  carrying  TEN  marks  each  and  students 

has to attempt any TWO questions.  
 

SECTION-A 

 l. Write short notes on : 

  a) State St. Vernants principle. 

  b) Write applications of ellipse of stress. 

  c) What do you mean by point of contraflexure? Briefly explain with a sketch. 

  d) Write the relation between rate of loading, shear force and bending moment. 

  e) What are flitched beams? Write their applications. 

  f) Define longitudinal stress in a think cylinder. 

  g) Distinguish between long columns and short columns. 

  h) Define slenderness ratio. 

  i) Distinguish between slope and deflection. 

  j)  Name various methods used to find slope and deflection. http
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SECTION-B 

 2. A steel bolt 20 mm in diameter and 2.5 cm long passes centrally through a brass tube of 
25 cm length, having an outside diameter of 35 mm and inside diameter of 25 mm. The 
screw has 4 threads per cm and the nut is initially just tight on one end of the brass tube. 
Find the change in stress in the bolt and the tube due to tightening of the nut by turning it 
through 30°. Given: Es = 210 GPa, Eb = 100 GPa. 

 3. Write the assumptions in the simple bending theory, and derive bending formula. 

 4. A  hollow  shaft  of  diameter  ratio  3/5  is  required  to transmit  800  kW  at  110  r.p.m.,  the 
maximum  torque  being  20%  greater  than  the  mean.  The  shear  stress  is  not  to  exceed  
63  MPa  and  the  twist  in  a  length  of  3  m  is  not  to  exceed  1.4  degrees.  Calculate  the 
minimum external diameter satisfying these conditions. G = 84 GPa. 

 5. Derive Euler’s formula for column fixed at one end and hinged at the other end. 

 6. A horizontal girder of steel having uniform section is 14 m long and is simply supported 
at its ends. It carries concentrated loads of 120 kN and 80 kN at two points 3 m and 4.5 m 
from the two ends respectively. For the section of the girder, I = 16 × 10 4 cm4, and E for 
steel is 210 GPa. Calculate the deflection of the girder at points under the two loads. 

 

SECTION-C 

 7. A beam of 10 m length is simply supported at its ends. It carries a uniformly distributed 
load of 20 kN/m run over the length of left half of its span, together with concentrated 
load of 20, 40 and 20 kN situated at 1.5, 2.5 and 5 m respectively  from the right hand 
support. Draw the B.M. and S.F. diagrams for this beam and find out the magnitude and 
position of the maximum B.M. taking place in this beam. 

 8.  A  cylindrical  steel  vessel  with  hemispherical  ends  is  60  cm  long  over  all,  the  outside 
diameter is 10 cm and the thickness 5 mm throughout. Calculate the change of internal 
volume of the vessel when it is subjected to an internal pressure of 15 MPa. E = 200 GPa, 
and Poisson’s ratio = 0.28. 

 9.  Write short notes on any two of the following :  

  (a)  Mohr’s circle of stress 

  (b) Rankine-Gordon’s formula and its applications 

  (c)  Macaulay’s method to find slope and deflection   
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