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Instructions: Part-A is compulsory. Answer any two from Part-B

PART-A

Q.1 Explain the following observations with proper reasoning in brief.           [2x15]

(a) Humane bone is a composite material.

(b) Melt viscosity of a polymer increases as degree of polymerization increases.

(c) Graphite is good bio-lubricant.

(d) Sintering is an integral portion of powder metallurgy process.

(e) Alumina has higher modulus of elasticity than aluminum.

(f) Base centered cubic structure does not exist.

(g) Memory metals can be useful for surgical bone plates used for joining of fractured bones.

(h) Linear polymers will crystallize easily as compared to its corresponding branched structure.

(i) Several elastomers tend to crystallize when stretched.

(j) Hydrogel swells in suitable solvents.

(k) The long-term coefficient of friction of alumina-alumina joint is significantly better to natural joints.

(l) Acrylics are used for making intraocular lens.

(m) Polycrystalline alumina is not used for making resorbable glass.

(n) Graphite has inferior compressive strength as compared with pyrolytic carbon and glass.

(o) Teflon is not termed as ‘engineering plastics’.

Q.2 This question has twenty parts. Each part has one or more correct answer as denoted by (A), (B), (C), and (D). Please choose the correct answer(s) and write in your answer book.                                                                                                                  [1x20]

(i) A polymorphic material is one which (A) is found naturally in many different shapes, (B) has more than one kind of chemical structures, (C) display allotropic forms and (D) is an inorganic polymer.

(ii) Which of the following is a closed packed structure (A) b.c.c., (B) f.c.c., (C) diamond and (D) tetragonal?

(iii) The eutectic reaction is (A) S1=S2+S3 , (B) L=S1+S2 , (C) found in the systems that exhibit complete miscibility and (D) S1=L+S2.

(iv) The elastic resilience of a material is (A) stored energy per unit volume during elastic deformation, (B) the stored energy per unit volume associated with dislocation, (C) given by ½ (( and (D) given by ½ (E. [(=stress, (=strain, E= Young’s Modulus]

(v) The fatigue resistance of a material is reduced by (A) permanent residual compressive stresses, (B) poor surface finish, (C) Chemically or mechanically hardening of the surface and (D) none of these.

(vi) The van der Waals bond is due to (A) attraction between saturated covalent bonds, (B) attraction between unsaturated covalent bonds, (C) attraction between magnetic dipoles and (D) attraction between transitory electrostatic dipoles.

(vii) Ionic crystals are characterized by (A) hard, brittle nature with high melting point, (B) strong, hard nature with high melting temperature, (C) soft nature with low melting point and (D) large coefficient of expansion.

(viii) Polymeric materials show (A) elastic behavior, (B) plastic behavior, (C) viscoelastic behavior and (D) viscoplastic behavior.

(ix) Grain is (A) region of defect in a single crystal, (B) spherical precipitates in a crystal, (C) regions of orderly arrangements in a single crystal and (D) regions of orderly arrangements in a polycrystalline material.

(x) Which of the following statement(s) is/are false? (A) hydrogen bonding is important in proteins, (B) van der Waals forces are important in polyethylene, (C) ionic bonding is important in conventional glass and  (D) van der Waals bonding is important in diamond like coating.

(xi) In secondary creep the (A) recovery rate is greater than the work hardening rate, (B) recovery rate is equal to the work-hardening rate, (C) creep rate is independent of the temperature and (D) none of the above mentioned statement is true.

(xii) Which of the following statement(s) is/are true? (A) glass transition temperature depends on the rate of the cooling of the sample, (B) glass transition temperature is same as the melting point of the sample, (C) crystalline materials generally does not show any glass transition behavior and (D) glass transition temperature is a characteristic property of many materials.

(xiii) The extension of Fick’s 1st law to 2nd law is required for solving difusin problem involving (A) molecules, (B) time, (C) pressure and (D) none of these.

(xiv) The number of components in the system: Fe(s) + H2O(g)( FeO(s) + H2(g) are (A) 1, (B) 2, (C) 3 and (D) 4.

(xv) The addition of a network modifier to silica (A) enhances the network structure, (B) disrupts the network, (C) increases the viscosity and (D) produces non-bridging oxygen atoms.

(xvi) The mechanical properties of glass-reinforced epoxies are affected by moisture because (A) the epoxy resin becomes brittle, (B) the water acts as a plasticizer, (C) water acts as a nucleating agent and (D) the glass transition temperature is reduced.

(xvii) Which of the following techniques for studying cells and tissues can perform site-specific elemental analysis of the surface? (A) EDAX, (B) SEM, (C) FTIR and (D) Histochemistry.

(xviii) In fatigue the mean stress (A) is equal to twice the stress amplitude, (B) does not effect fatigue life, (C) has an effect on fatigue life and (D) is determined by the ease of dislocation climb.

(xix) Dislocations are (A) equilibrium defects, (B) no-equilibrium defects, (C) where enthalpy contribution is more important than the entropy contribution and (D) entropy contribution is more important than the enthalpy contribution.

(xx) Which of the following materials is/are isotropic? (A) bone, (B) silk fiber, (C) femoral ball and (D) blood bag.

Q.3 Match the materials given in the left hand column with their applications as given in right hand column: [Note: A material should be chosen for one specific application only and no two application should be tagged with any one material also.]                                                                                                                                          

                                                                                                                                   [1x10]

	                       Materials
	                        Applications

	A.  Collagen
	I.       Absorbale suture

	B.  Polyglycolide
	II.     Finger joints

	C.  Co-Cr alloy
	III.    Dental implants

	D.  Silicone rubber
	IV.    Surgical adhesives

	E.  Poly-(methyl 2-cyanoacrylate)
	V.     Bone plate fracture fixation

	F.  Poly-(ether ether ketone)
	VI.    Composite joints

	G. Hydroxyapatite
	VII.  Cardiac valve

	H. Titanium
	VIII. Contact lens

	J.  Tricalcium phosphate
	IX.    Corneal bandage

	K. Poly-(hydroxyethylmethacrylate)
	X.      Bone space filler


PART-B

Q.4 (a) Draw a typical equilibrium phase diagram of an alloy showing partial solid solubility. Label each section of the diagram and draw a neat microstructure of any alloy having a non-eutectic composition.                                                                       [5]             

       (b) Outline the morphological changes related to the tendency for prevention of crack growth.                                                                                                                   [5]    

       (c) Define and explain the following terms: stress, strain, shear stress, modulus of elasticity and Poisson’s ratio.                                                                                [2x5]   

Q.5 Define and explain the following terms with special reference to polymers: [4x5]

(a) Tacticity

(b) Molecular weight and its distribution

(c) Step growth polymerization

(d) Hydrogels   

Q.6 (a) Give the structures, properties and biomaterial applications of the following natural polymers: (i) chitin, (ii) collagen, (iii) elastin and (iv) cellulose.                [4x5]

Q.7 Critically evaluate the importance of the various level of hierarchy in the bone construction [use suitable diagrams] and discuss its importance in development of bone prosthetics.                                                                                                                [20]

Q.8 What is the different methods used for evaluating the cytotoxic potential of a material used in medical device? Describe atleast one method in detail and compare its advantages over other methods. Explain the deficiencies of the method if any and suggest ways to improve upon them.                                                                                     [20]
