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EXAMINATION PAPER №01

Course: Biocompatible Materials
Institute of Non-Destructive Testing
Year of study: the 1st year master study
1. Mechanical properties (strength, hardness, resilience, fatigue). (15 points)

2. Electrical and thermal conductivity of metals. (15 points)
3. It is known that a dielectric with a thickness of 1 mm during heat breakdown breaks down at a voltage of 10 kV. Calculate and build for this dielectric a graph of the dependence of the breakdown voltage on the thickness (up to a thickness of 5 mm). (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev
April 05, 2017


EXAMINATION PAPER №02

Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Mechanical properties (viscosity, stiffness, plasticity, fragility). (15 points)

2. Application of solid conductive materials in biomedical practice (alloys and steel: corrosion-resistant steel). (15 points)
3. The specific volume resistance of the dielectric exponentially depends on the temperature: ρv = Aew/kT, where W is the activation energy of the dielectric; A and k are constants. Determine the temperature coefficient of the resistivity of the dielectric. (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №03

Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Methods for the determination of hardness metals Brinell method (indentation steel ball), Rockwell and Vickers methods. (15 points)

2. Application of solid conductive materials in biomedical practice (pure-metals). (15 points)
3. Polyvinyl chloride film breaks down at an electrical breakdown at 1,5kV. Determine the thickness of the film if its electrical strength is 50MV/m. (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №04

Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Chemical Resistance of  biomaterials. (15 points)

2. Application of solid conductive materials in biomedical practice (alloys and steel: noble metals and their alloys). (15 points)
3. Determine the permittivity of quartz at the frequency of X-ray radiation. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №05
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Technological properties of materials. (15 points)

2. Intrinsic conduction of semiconductor. (15 points)
3. The plate of an isotropic dielectric with the dielectric constant ε=2 is normal to the intensity vector of a uniform electric field E0=100 V/m. Determine: a) field strength E and electrical displacement (electrical induction) D inside the plate; b) the polarization of the dielectric P and the surface density of the connected charges σ. (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №06
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Electrical properties of materials. (15 points)

2. Specific conductivity of semiconductors and main characteristics of the recombination process. (15 points)
3. Calculate the diffusion length of holes in n-type germanium if the lifetime of the minority charge carriers is τp=10-4 s, and the diffusion coefficient is Dp=4,8*10-3 m2/s. (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №07
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Band theory of conductivity of materials. (15 points)

2. Impurity conductivity of semiconductors. (15 points)
3. What should be the width of the forbidden band of a semiconductor material so that the wavelength of recombination radiation falls on the visible region of the spectrum? (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017
EXAMINATION PAPER №08
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Magnetic properties of materials. (15 points)

2. Photoconductivity and luminescence of semiconductors. (15 points)
3. Calculate the ratio of intrinsic conductivity to the minimum at T=300 K for indium antimonide having the following parameters: ni=2*1022 m-3; µn=7,8 m2/(V*s), µp=0,075 m2/(V*s). (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №09
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Resistance of materials to various influences (light, radiation, moisture, temperature). (15 points)

2. Cellular reactions to foreign bodies. (15 points)
3. What is meant by the scattering of charge carriers in semiconductors, what are the main mechanisms of this phenomenon? Estimate the average time and mean free path of charge carriers at a temperature T=300 K if their mobility is µ=0,1 m2/(V*s), effective mass is m*=0,26m0, where m0 - free electron mass. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №10
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Substitutional solid solution and interstitial solid solution (unlimited and limited solubility). (15 points)

2. Hemocompatibility. (15 points)
3. Calculate the minimum de Broglie wavelength for free electrons in a copper conductor, where the Fermi energy is 7 eV. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №11
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. The structure and crystallization of metals (types of space lattices). (15 points)

2. Toxicity of materials (metals, polymers). (15 points)
3. Find the position of the Fermi level in its own germanium at 300 K, if it is known that the band gap is ΔE = 0.665 eV and the effective masses of the density of states for the holes of the valence band and for the electrons in the conduction band are, respectively, mv=0,388m0; mc=0,55m0, where m0 - free electron mass. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №12
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Difference between chemical compound and mechanical mixture. (15 points)

2. Tumor formation. (15 points)
3. Calculate specific thermal conductivity of copper at room temperature by measuring its resistivity value ρ=0,017 µОm*m. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №13
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Status of  binary alloys diagrams. (15 points)

2. Destruction of polymers. (15 points)
3. Determine how and how many times to change the probability of occupation by electrons in the energy level of the metal, which is located 0.1 eV above the Fermi level, if the metal temperature to increase from 300 to 1000 K. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №14
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Chemical heat treatment of steel. (15 points)

2. Membranes for regulating the composition of biological fluids (membranes for dialysis and hemolysis). (15 points)
3. Calculate the electron mean free path in copper at 300 K, if its resistivity at this temperature is equal to 0,017 µОm*m. (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №15
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Types of  annealing and tempering. (15 points)

2. Sterilization treatment (thermal, chemical, radiation). (15 points)
3. It is known that aluminum crystallizes in the fcc lattice with a period of identity а=0,4041 nm. Calculate the concentration of free electrons, assuming that each atom of lattice has three electrons. (10 points)
Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №16
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Properties of steel with impurities (sulfur, phosphorus, gases, silicon, manganese, etc.). (15 points)

2. Materials for interstitial prosthetics. (15 points)
3. Polyvinyl chloride film breaks down at an electrical breakdown at 1,5kV. Determine the thickness of the film if its electrical strength is 50MV/m (10 points)

Lecturer



                            G.V. Arysheva
Head of the Department 
                            F.A. Gubarev

April 05, 2017
EXAMINATION PAPER №17
Course: Biocompatible Materials

Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Thermoelectric phenomena in semiconductors (Seebeck effect, effect Peltier, Thomson effect, Hall effect). (15 points)

2. Dielectric properties of  live tissues.  (15 points)
3. It is known that a dielectric with a thickness of 1 mm during heat breakdown breaks down at a voltage of 10 kV. Calculate and build for this dielectric a graph of the dependence of the breakdown voltage on the thickness (up to a thickness of 5 mm). (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №18
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Electrical conductivity of dielectrics. (15 points)

2. Endoprostheses in orthopedics. (15 points)
3. What should be the width of the forbidden band of a semiconductor material so that the wavelength of recombination radiation falls on the visible region of the spectrum? (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №19
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Classification of composite physical and chemical environments (living organisms) on the nature of the electrical conductivity. (15 points)
2. Biodestructive endoprostheses. (15 points)
3. The specific volume resistance of the dielectric exponentially depends on the temperature: ρv = Aew/kT, where W is the activation energy of the dielectric; A and k are constants. Determine the temperature coefficient of the resistivity of the dielectric. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №20
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Polarization types of dielectrics. (15 points)

2. Membranes for regulating the composition of biological fluids (membranes for oxygenation). (15 points)
3. Determine the permittivity of quartz at the frequency of X-ray radiation. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №21
Course: Biocompatible Materials

Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Types of dielectric losses. (15 points)

2. Magnetic properties of biological objects. (15 points)
3. Calculate the diffusion length of holes in n-type germanium if the lifetime of the minority charge carriers is τp=10-4 s, and the diffusion coefficient is Dp=4,8*10-3 m2/s. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №22
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Dielectric materials for different purposes (plastics). (15 points)

2. Suture materials. (15 points)
3. What is meant by the scattering of charge carriers in semiconductors, what are the main mechanisms of this phenomenon? Estimate the average time and mean free path of charge carriers at a temperature T=300 K if their mobility is µ=0,1 m2/(V*s), effective mass is m*=0,26m0, where m0 - free electron mass. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №23
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Breakdown of dielectrics. (15 points)

2. Endoprostheses in ophthalmology. (15 points)
3. Calculate the ratio of intrinsic conductivity to the minimum at T=300 K for indium antimonide having the following parameters: ni=2*1022 m-3; µn=7,8 m2/(V*s), µp=0,075 m2/(V*s). (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №24
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Dielectric materials for different purposes (elastomers). (15 points)

2. Medical adhesives. (15 points)
3. Find the position of the Fermi level in its own germanium at 300 K, if it is known that the band gap is ΔE = 0.665 eV and the effective masses of the density of states for the holes of the valence band and for the electrons in the conduction band are, respectively, mv=0,388m0; mc=0,55m0, where m0 - free electron mass. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №25
Course: Biocompatible Materials

Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Dielectric materials for different purposes (fiber-based and laminated materials). (15 points)

2. Biological compatibility of materials. (15 points)
3. Calculate the minimum de Broglie wavelength for free electrons in a copper conductor, where the Fermi energy is 7 eV. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №27
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Features of the living body as an object of study. (15 points)

2. Soft tissue prosthetics. (15 points)
3. Determine how and how many times to change the probability of occupation by electrons in the energy level of the metal, which is located 0.1 eV above the Fermi level, if the metal temperature to increase from 300 to 1000 K. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017


EXAMINATION PAPER №26
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Dielectric materials for different purposes (glass and ceramics). (15 points)

2. Materials for endovascular surgery. (15 points)
3. Calculate specific thermal conductivity of copper at room temperature by measuring its resistivity value ρ=0,017 µОm*m. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №28
Course: Biocompatible Materials
Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Mechanical properties of biological tissues and fluids. (15 points)

2. Artificial leather. (15 points)
3. It is known that aluminum crystallizes in the fcc lattice with a period of identity а=0,4041 nm. Calculate the concentration of free electrons, assuming that each atom of lattice has three electrons. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017

EXAMINATION PAPER №29
Course: Biocompatible Materials

Institute of Non-Destructive Testing

Year of study: the 1st year master study
1. Features electrical conductivity of living tissue. (15 points)
2. Blood-substituting fluids. (15 points)
3. Calculate the electron mean free path in copper at 300 K, if its resistivity at this temperature is equal to 0,017 µОm*m. (10 points)

Lecturer



                            G.V. Arysheva

Head of the Department 
                            F.A. Gubarev

April 05, 2017



