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Part – A (Answer all the questions) 

Q1.  Answer the following questions: multiple type or dash fill up type : (2 x 10) 
 a) Rule-of-mixture provides _________ bounds for mechanical properties of 

particulate composites. 
a) Lower b) Upper                 
c) Both d) None 

 

 b) Non-symmetric laminates undergo ________ when hygrothermal loads are 
applied. 
a) Warpage b) No warpage c) Failure 

 

 c) Not an example for laminar composite 
a) Wood b) Bimetallic         
c) Coatings/Paints d) Claddings 

 

 d) What angle plies are used to make a cross-ply laminate? 
a) 0,80 b) 0,45,-45,90  
c) 0,90 d) 45,-45 

 

 e) The longitudinal modulus of a lamina is dependent on 
a) Fiber Young’s modulus. b) Matrix Young’s modulus.  
c) Fiber volume fraction. d) All of the above. 

 

 f) Mid-plane curvatures for a laminate are zero in the classical lamination theory if 
the 
a) Laminate is symmetric  
b) Laminate is symmetric and only in-plane forces are applied  
c) Laminate is symmetric and no in-plane bending loads are applied 

 

 g) The following material can be used for filling in sandwich structures 
a) Polymers b) Cement              
c) Wood d) All  

 

 h) Which matrix has to equal zero in order to avoid warpage due to thermal 
loading in a laminate? 
a) Extensional Stiffness Matrix.  
b) Coupling Matrix.  
c) Bending Stiffness Matrix.  

 

 i) What is the minimum number of plies to make a quasi-isotropic laminate? 
a) 2 b) 3 c ) 4 

 

 j) Which of the following descriptions would not be applicable to ceramics? 
a) Mixed ionic and covalent bonding b) Brittle 
c) Hard  d) Ductile 

 

    
Q2.  Answer the following questions: Short answer type : (2 x 10) 

 a) What is a clad metal? Explain with example.  
 b) Explain the difference between fiber and whisker.  
 c) Distinguish between micromechanics and micromechanics.  
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 d) Is Young's modulus a tensor? Justify.  
 e) What is an arbitrary axis?  
 f) Define warpage of laminates.  
 g) What are the limitations of maximum stress failure theory?  
 h) Justify the application of low modulus honey comb used in the middle of the 

sandwich beam. 
 

 i) What are the assumptions made in modified Netting analysis?  
 j) Distinguish between face dimpling and face wrinkling.  
    
  Part – B (Answer any four questions)  

Q3. a) Explain in detail the general characteristics of composite materialsand stateso
me of its application? 

(10) 

 b) State the elastic constants of an orthotropic composite. (5) 
    

Q4. a) A graphite! epoxy cuboid specimen with voids has dimensions a x b x c and its 
mass is Mc. After putting it in a mixture of sulphuric acid and hydrogen 
peroxide, the remaining graphite fibers have a mass Mf. From independent 
tests, the densities ofgraphite and epoxy are ρf and ρm, respectively. Find the 
volume fraction of the voids interms or a, b, c,Mf,Mc,ρfand ρm. 

(10) 

 b) Explain the different types of laminates. (5) 
    

Q5. a) Classify various type of different failure criterion used in micromechanical 
behavior of a lamina. Explain about Tsai-Wu Tensor Failure Criterion.  

(10) 

 b) Describe the material constants useful for complete characterization of the 
stiffness of a symmetric laminate. 

(5) 

    
Q6. a) Verify that the general expression for the modulus of a dispersion-stiffened 

composite material reduces to 
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For a cubic particle of modulus Ed in a matrix with modulus Em. The volume 
fraction of the cubic particles is Vd and that of the matrix is Vm or 1 - Vd. The 
representative volume element is a cube within a cube. 

(10) 

 b) Explain about the Bounding Techniques of Elasticity of multiphase materials. (5) 
    

Q7. a) Obtain an expression for the flexural rigidity of a sandwich plate with 
different face thickness and material. 

(10) 

 b) Explain about laminate code. (5) 
    

Q8. a) Describe the failure modes of sandwich panels under the following loading 
conditions. 
i) Shear 
ii) Buckling 
iii) Bending 

(10) 

 b) Explain essential properties and functions of a good resin used in laminated 
composites. 

(5) 

    
Q9. a) Explain with suitable sketch the manufacturing process of carbon-carbon 

composite. 
(10) 

 b) What devices can use a material with negative Poisson's ratio? (5) 
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