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B.Tech.(Marine Engg.) (2013 Onwards)    (Sem.–4) 
STRENGTH OF MATERIALS-II 

Subject Code : BTME-401 
M.Code : 72434 

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 

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

have to attempt any TWO questions. 
    

SECTION-A  

 1. Answer briefly : 

  a) State Castigliano’s first theorem. 

  b) State the criterion for total strain energy theory of failure. 

  c) Discuss the effect of longitudinal and circumferential joint on the magnitude of 
longitude and circumferential stresses in a thin cylinder subjected to internal pressure. 

  d) While designing a thin cylindrical vessel, which stress should be used for calculating 
the thickness of the vessel? 

  e) What are different methods of reducing the hoop stress in a thick cylinder? 

  f) What do you understand by closed coil helical spring? State the expression for its 
deflection under the action of an axial load. 

  g) State the concept of a rotating disc of uniform strength. State the method for 
achieving this. 

  h) Sketch the shear stress distribution for a beam of symmetrical I section. 

  i) Discuss the nature of stress at the inside edge of a crane hook subjected to load.  

  j) What are leaf springs? State its applications. 
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SECTION-B 

 2. A beam of length L, fixed at one end and hinged at the other end, carries a concentrated 
load W at its centre and a uniformly distributed load w per unit length from the centre to 
the fixed end. If EI is the flexural rigidity, determine the reaction at the hinged end using 
Castigliano’s theorem. 

 3. The load on a bolt consists of an axial thrust of 6 kN and a transverse shear force of 4 kN. 
The yield point stress of the material is 270 MPa and Poisson’s ratio is 0.3. Considering 
the factor of safety as 2.5, calculate the diameter of the bolt according to :   

  a) Maximum shear stress theory.  

  b) Total strain energy theory. 

 4. A close coiled helical spring made of a 10 mm diameter steel bar has 8 coils of 150 mm 
mean diameter. Calculate the elongation, torsional stress and strain energy per unit 
volume when spring is subjected to an axial load of 130 N. Take G = 80 GPa. If instead 
of axial load, an axial torque of 9 Nm is applied, determine the axial twist and bending 
stress. Take E = 205 GPa. 

 5. A 600 mm long steel cylinder is made up of 4 mm thick plates. The inside diameter of the 
cylinder is 120 mm. When it is subjected to an internal pressure of 5 MPa, the increase in 
its volume is found to be 5000 mm3. Determine value of Poisson’s ratio and modulus of 
rigidity. Take E = 205 GPa. 

 6. Derive the expression for radial stress induced in a solid disc of radius R and rotating at 
constant angular velocity  rad/sec. 

 

SECTION-C 

 7. A curved beam of rectangular section of 30 mm width, 40 mm depth and mean radius of 
curvature of 60 mm is initially unstressed. If a bending moment of 400 Nm is applied to 
the beam which tends to straighten it, determine the stresses at the inner and outer 
surfaces and sketch a diagram to show the variation of stress across the section. Also, 
find the position of the neutral axis. 

 8. Describe the shear stress distribution in beams of circular section. A hollow circular 
section of outside diameter 200 mm and thickness 10 mm carries a shear force of 25 kN. 
Find the maximum shear stress and the shear stress at the inner edge. Also, draw the 
shear stress distribution diagram. 

 9. Derive Lame’s equations to calculate radial and circumferential stress of a thick cylinder 
subjected to internal pressure.  

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student 
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