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Seventh Semester Examination — 2012
X-RAY AND ELECTRON MICROSCOPY

Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1.  Answer the following questions (any ten) : 2x10
(i) Whatis Mass absorbance coefficient ?
(i) Whatis Glide plane of symmetry ?
(iii) Whatis reciprocal lattice ?
(iv) Whatis macro residual stress ?
(v)  What do you mean by k absorption edge ?
(vi) What are the filters used for Mo and Co target in XRD studies ?
(vii) What is Motif ?
(viii) What is Moseley’s law ?
ix) What is atomic scattering factor ?
x) Whatis Compton Effect ?

xii) What is high temperature X-ray diffraction ?

(

(

(xi) Whatis super lattice ?

(

(xiii) Why X-rays may also be called as anti photoelectric effect ?

(xiv) What are the most common target used in X-ray tubes ?

(xv) Whatis Bravais Lattice ?
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(b)

Explain the principle of X-ray diffraction. Derive Bragg’s law. 5

The diffraction pattern of copper metal was measured with x-ray radiation of
wavelength of 1.315A. The firstorder Bragg diffraction peak was found at
an angle 2 theta of 50.5 degrees. Calculate the spacing between the
diffracting planes in the copper metal. 5

Explain sample preparation forTEM work. 5

Discuss the application of SEM in Metallurgy with special reference to

failure analysis and b

What is Lorentz polarization factor ? Discuss. 3

Explain the difference between camera method and diffraction method for
X-ray diffraction for powder material. 5

What is the basis of SAD ? Discuss its utility and superiority over XRD.
: 2+4

What is the basic principle of EDS ? Discuss its strength and limitations
with special reference to elemental analysis. e

Discuss the Fundamental Principles of Scanning Electron Microscopy (SEM).
3

With a schematic drawihg mention the position of different components of
SEM. Discuss the application of SEM in Metallurgy with special reference
to failure analysis. 4+3

Describe the “backscattered electrons” contrast in SEM. Describe EDS
technique in SEM and mention the problems with EDS. 3+3

Acrystal has a cubic unit cell of 4.2 A. Using a wavelength of 1.54 A at what
angle (2 ) would you expect to measure the (111) peak ? 4

8. Answer ant three of the following : 10

(@)
(b)

Characterisation radiation is independent of applied voltage. Why ?

Niis used as filter material for Cu Ka radiation — justify.
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(c) Distinguish between Sealed and demountable X-ray tube.
(d) Absorption effect is lower for planes with higher indices. Why ?

(e) TOI, IOT, OIO, lIT belong to a plane of zones whose zone axis is 10I.
— Justify the statement.

9.  Write short note on any three of the following : 10
(a) Grain size measurement :
(b) Reciprocal lattice
(c) Laumethod in diffraction
(d) Quantitative analysis of different phases by X-ray diffraction

(e) Ideal and non-ideal diffraction.
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