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Register Number:………….….

M.E DEGREE EXAMINATIONS: NOV/DEC 2023

(Regulation 2018)

First Semester

PHYSICS

P18PHT0004: Advanced Materials Science

COURSE OUTCOMES

CO1: To enable the students to understand the bonding scheme, crystal structure and general physical

properties of materials

CO2: To analyze the properties and behavior of materials for engineering applications

CO3: To gain knowledge to assess the materials suitability for a particular application

Time: Three Hours MaximumMarks: 100

Answer all the Questions:-

PART A (10 x 1 = 10 Marks)

1. Sequence the following sentences: Variation of Fermi level with temperature in n-type
semiconductor.

1. Further increase in temperature results in generation of electron hole pairs due to
breaking of covalent bonds and the materials behaving as an intrinsic manner.

2. As the temperature increases more and more donor atoms ionized.

3. At 0 K, Fermi level lies exactly halfway between the donor level and the
conduction band.

4. The Fermi level shifts downwards when the temperature is increased and finally
reaches the middle of the band gap.

CO1 [K1]

a) 4-1-3-2 b) 2-4-1-3

c) 1-2-4-3 d) 3-2-4-1

2. Time duration for fluorescence process CO2 [K1]

a) 10-6 s b) 10-4 s

c) 10-9 s d) 10-8 s

3. The nearest neighboring distance in BCC structure is
CO1 [K1]
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a) b)

c) d)

4.

Matching type item with multiple choice code

List I List II

A. Ferrite i. α+Fe3C

B. Austenite ii. Fe3C

C. Cementite iii. FCC iron

D. Pearlite iv. BCC iron

CO2 [K2]

a) A-iii B-i C-iv D-ii b) A-iv B-iii C-ii D-i

c) A-ii B-i C-iv D-iii d) A-iii B-iv C-i D-ii

5. The radius of anion is ra and of cation is rc, the bond length is CO1 [K1]

a) b)

c) + d) +

6. The reaction that on heating one solid phase yields another solid phase together with

one liquid phase is termed

CO2 [K1]

a) Peritectic b) Peritectoid

c) Eutectic d) Eutectoid

7. Assertion (A): Diamagnetic materials do not repel magnetic lines of force

Reason (R): Magnetic permeability is less than 1.

CO3 [K2]

a) Both A and R individually true and R

is not correct explanation of A

b) Both A and R individually true and R is

correct explanation of A

c) A is true but R is false d) A is false but R is true

8. The transmissivity (T), absorptivity (A) and Reflectivity (R) for a solid medium are

related by

CO2 [K1]

a) T+A-R=1 b) T+A+R=1

c) T-A-R=1 d) T+A+R=0

9.
Consider the following statements in Paramagnetic material

1. Below Curie temperature the paramagnetic material behaves as a diamagnetic

CO1 [K1]
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material

2. Below Curie temperature the paramagnetic material behaves as a conducting

material

3. Susceptibility = C/T

4. Susceptibility = C/T-θ, the correct statements are

a) 2,4 b) 3,4

c) 1,3 d) 1,4

10. The width of the depletion layer of a junction CO2 [K1]

a) is independent of voltage b) Is increased under reverse bias

c) Decreases with light doping d) Increases with heavy doping

PART B (10 x 2 = 20 Marks)

11. List out the types of surface defects. CO1 [K1]

12. Infer the nature of crystal whiskers in the space lattice. CO1 [K2]

13. Evaluate the Fermi function for energy KBT above the Fermi energy. CO2 [K2]

14. The intrinsic carrier density is 1.5 x 1016 m-3. If the mobility of electron and hole are

0.13 and 0.05 m2V-1S-1, calculate the conductivity.

CO1 [K1]

15. Interpret the change of Eutectoid temperature in carbon steel. CO2 [K2]

16. How valency and atomic size relates with the HUME-ROTHERY Rules? CO3 [K2]

17. Illustrate the Frenkel exciton and its importance in optical materials. CO2 [K2]

18. What are the methods to produce colour centers? CO3 [K1]

19. Compare the properties of Diamagnetic and Ferromagnetic materials. CO2 [K2]

20. A magnetic material has a magnetization of 2300 Am-1 and produces a flux density of

0.00314 Wbm-2. Calculate the magnetizing force and the relative permeability of the

material.

CO3 [K1]

PART C (6 x 5 = 30 Marks)
21. Discuss the importance of covalent and ionic bonding in the crystal lattice. CO1 [K3]

22. Elaborate the alloying effects on Fe-C system. CO1 [K2]
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23. Examine the nature of Hall effect with experimental set-up in p-type

semiconductor

CO2 [K3]

24. Explain the process of optical mixing in higher harmonic generation. CO2 [K2]

25. Conclude the spin orientation of ferromagnetic material using Domain wall

theory.

CO3 [K4]

26. Illustrate and interpret the nature of temperature and concentration variations in

p-type and n-type semiconductors.

CO3 [K2]

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

27. Examine in detail the crystal structure of Diamond with neat illustrations. 10 CO1 [K2]

28. Discuss in detail the carrier concentration in Intrinsic semiconductors. 10 CO1 [K2]

29. Evaluate the phase formation in Eutectoid steel using TTT diagram. 10 CO2 [K3]

30. Compare and conclude the types of LEDs with illustration. 10 CO3 [K2]

31. Explain the Hysteresis behavior based on domains for Hard ferromagnetic

materials.

10 CO3 [K2]

*************


