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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 
 a) The technique of photoelasticity depend upon a unique phenomenon 

known as ................................ 
i. polarisation 
ii. birefringence 
iii. brittle coating 
iv. stress coat 

 

 b) Certain class of material such as .........................are optically 
anisotropic. 

 

 c) A circular polariscope .......broad dark isoclinics and gives the 
isochromatic pattern. 

i. Avoid  
ii. Eliminates 
iii. Accept 

 

 d) .......................is the method of determining fractional fringe order. 
i. Compensation method 
ii. Calibration method 
iii. All of the above  
iv. None of these 

 

 

 e) Resistance strain gauge works on the principle of …………………..  
 f) ....................is used as a bonding material.  
 g) A strain gauge reacts to strain only .......................to length of wire. 

i. Perpendicular 
ii. Parallel 
iii. Circular 
iv. Vertical 

 

 h) There are certain solids possessing permanent birefringence property 
known as ................... 

 

 i) Today as much more sensitive brittle coating known as .............is 
available. 

 

 j) ........................coatings are selected on the basis of temp and humidity 
expected at the time of test in brittle coating. 
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Q2  Answer the following questions: Short answer type (2 x 10) 
 a) What is state of stress at a point?  
 b) Write down the differential equation of equilibrium in 3D system.  
 c) Calculate the thickness of a stressed model so that the polarized light 

passing through it break into two components having phase difference 
of π/2.Wavelength of light is 548nm and refractive indices are n1=1.31 
and n2=1.29 ? 

 

 d) Explain the state of plane stress with an example.  
 e) Define stress optics law?  

 f) Define gauge factor in strain gauge?  
 g) What do you mean by strain rosette. State its type ?  
 h) What is pressure transducer?  
 i) State the function of a backing material. Name them.  
 j) What are the advantages of a brittle coating methods?  
    
  Part – B (Answer any four questions)  

Q3 a) For the state of stress at a point is characterised by the components( in 
1000 Kpa) σx=12,σy=4, σz=10, ζxy=3, ζyz=ζzx=0.Determine the principal 
stresses and their directions. 

(10) 

 b) Explain the term stress invariance and principal strain. (5) 
    

Q4 a) Derive the relation between stresses, relative retardation, material 
fringe value and thickness of photoelastic model.  

(10) 

 b) What  do you mean by wave plate? State its types. Explain polarisation 
of light with a neat sketch. 

(5) 

    
Q5 a) What do you mean by separation of principal stresses? Explain the 

shear difference method for separation of principal stresses. 
(10) 

 b) What are the requirements of a ideal photoelastic material? Name 
some of the materials. 

(5) 

    
Q6 a) Derive an expression for output voltage of Wheastone bridge circuit for 

strain measurements.. 
(10) 

 b) A rectangular strain gauge rosette is bonded at a critical point on to the 
surface of a structural member. When the structural member is loaded 
the strain gauge has following readings €0=850μm/m,€45=-50μm/m,€90= 
- 850μm/m .The gauge factor  and cross sensitivity of the gauges are 
2.80 and 0.06 respectively. Find (a) Actual strains (b)Magnitude and 
direction of principal strains  (c)Magnitude of principal 
stresses.E=200Gpa ang poisons ratio=0.285. 

(5) 

    
Q7 a) Explain the use of circular disc specimens loaded in diametral 

compression for calibration of material fringe value. 
(10) 

 b) What do you mean by compensation method? Explain types of 
compensation methods. 

(5) 

    
Q8 a) Derive the expression for state of stress in brittle coating in terms of 

stresses in the specimen and properties of material. 
 
 
 
 

(10) 
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 b) Expain the brittle coating material. Calculate the two  principal stresses 

in the coating if the  principal stresses in the steel specimens are found 
to be 33.34 Mpa and -13.34 Mpa. Assume for coating Ec=1.866Gpa, 
μc=0.42 and for steel Es=200Gpa ,μs=0.29 

(5) 

    
Q9  Answer any Three (5x3) 

 a) Plane polariscope  
 b) Isostaics, isoentatics, isoclinics and isochromatics curve  
 c) Semiconductor strain gauge  
 d) Tardys method  
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