
 1 

Seat No.: __________                                                  Enrolment No._____________ 

  

GUJARAT TECHNOLOGICAL UNIVERSITY 
ME Semester –I Examination Feb. - 2012 

 

Subject code: 711503N                                      Date: 17/02/2012 

Subject Name: Advanced Solid Mechanics 

Time:  10.30 am – 01.00 pm                                      Total Marks: 70 
 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 
 

Q.1  (a) In an infinitely long and wide plate of width: 2b is subjected uni-axial stress 

along length, a circular hole of very small radius: a is made at the centre of 

plate, prove that along the inner circumference of the hole, stress changes 

the nature. Also, prove that the maximum stress will be three times the axial 

stress. 

07 

 (b) What is generalized Hooke’s law? Establish the stress-strain relationship for 

Isotropic materials and hence the relationship between the elastic 

constants.  

07 

    

Q.2  (a) For a solid circular plate of small uniform thickness, material density ρ, 

rotating about the center with angular velocity ω, derive the expression for 

radial and tangential stress. 

07 

  (b) Drawing neat sketch for the element subjected to 3-D state of Cartesian 

stresses along with body forces, derive any one basic differential equation of 

equilibrium and write the other two equations. Also, write the solutions of 

stresses in terms of Airy’s stress function for any 2-D state of stresses. 

07 

  OR  

  (b) Find the principal stresses and direction cosines of any one principal stress 

for the following state of stresses. 
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07 

    

Q.3  (a) Drawing neat sketch for an element subjected to body forces, radial stresses, 

transverse stresses and shear stresses, derive the basic differential equations 

of equilibrium in 2-D Polar Coordinate System. 

07 

 (b) Derive equation of curved beams subjected to bending moment. Also give 

various boundary conditions for the same. 

07 

  OR  

Q.3  (a) Drawing neat sketch for the displacement of an element, derive the equation 

for various strain in Polar Coordinate System. 

07 
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 (b) Given the following systems of strains: 
44225 yxyxx ++++=ε  

4422 336 yxyxy ++++=ε  

( )2410 22 +++= yxxyxyγ  

0=== zxyzz γγε  

Determine if this system of strains is possible. If yes, than find the 

displacement components in terms of x and y, assuming that the 

displacement and rotation at the origin is zero. 

07 

    

Q.4  (a) For axi-symmetrical stress distribution in Polar Coordinate System, constant 

B of Airy’s stress function: Φ = A ln r + B r
2
 ln r + C r

2
 + D is required to be 

zero. Why? Also explain the same. 

07 

  (b) Derive the following equation with usual notations: 

( ) ( ) θεθεεεεεθ 2sin2cos2
1

2
1

xyyxyx +−++=  

07 

  OR  

Q.4  (a) Enlist assumptions involved in theory of torsion of a long bar subjected to a 

twisting moment T. Also write the steps in deriving the equation 

( ) θφ G22 −=∇  with usual notations. 

07 

 (b) The state of strain at a point is given by 001.0=xε , 003.0−=yε , 

0== xyz γε , 004.0−=xzγ , 001.0=yzγ . Determine the stress tensor at this 

point. Take E = 210 x 10
6
 kPa and 28.0=ν . Also compute Lame’s constant. 

07 

    

Q.5  (a) A thick cylindrical pipe of external diameter 300 mm and internal diameter 

of 200 mm is subjected to an internal pressure of 20 MPa and external 

pressure of 5 MPa. Determine the stress in circumferential direction (Hoop 

Stress) at the inner and outer face.  

07 

 (b) Derive equation of buckling load & deformation for the column with both 

end fixed which produces structural instability. 

07 

  OR  

Q.5  (a) What is the concept of stability of structures? Give basis of stability of 

analysis for a slender straight column as well as column initially bent. 

07 

 (b) Explain the effect of transverse shear on buckling of the beam & derive 

equation of critical load for the same. 

07 
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