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General Instructions

L 1. In cases where choices are provided, students can attend all questions in each Section/Parz.

5 The minimum number of questions to be attended from the Section/Part shall rermain samz.

0, 3. There will be an overall ceiling for each Section/Part that is equivalent to mazimurm wWZlzniczz of
the Section/Part.
Section A
Answer all questions.
onl FEach carries weightage 1.
1. What is a liquid nitrogen trap ? How does it work 7
N - Explain the phenomenon of oil back streaming in a diffusion pump. How can tais be prevenisc
: ]
3. Give the basic principle of the technique of using ion sputtering process for thin film I3Dmzalion
4. Briefly describe thermo electric power and its measurement.
Cu
5. How high voltages are developed on the terminal of a Van de Graaff accelerator without sparsonz.
6. Explain the basis for using the Nuclear Reaction Analysis technique for materials analysis,
ze! ,
7. Explain the high sensitivity and multi-elemental nature of the PINE meothod of trace elomen:
analysis.
Ag

8. State and explain the Scherrer equation in X-ray diffraction.
(8 x 1 = 8 weightage)

Section B

Answer any two questions,
Ilach carries werghtage .
HILTAL

9. (a) What is the role of the eryo surface in a vaccum pump ?

(b) Describe in detail with the hulp of a neat tliu;:rzun, the structure and \\'Ul‘king of a Cryo pumbp.

Turn over



10,

11.

14,

16.

17.

2 D 914

(@) Explain using a neat dingram the principle and details of the optical interferomete

r megy,
of thickness measurement of thin films.

Write a note on eleetrical conductivily measurement of thin films.

What is the basic principle behind the operation of a Cyclotron, with supporting diagram

11ve the details of the components of the aceelerator and its working.

Outline the basic theory of materials analysis by the NAA technique.

Describe the instrumentation and procedure for the above, giving the necessary diagram.

(2 x5 =10 weightag
Section C

Answer any four questions.
Each carries weightage 3.

For a vacuum pump w

1th an effective pumping speed of 1000 litres/s at a pressure of 10— Toz
calculate the throughp

ut. Also, draw the variation of the pumping speed vs. pressure for 2 rota

thin film fabrication unit. For a given aluminium thin film d
18 found to be 2 kHz.

aluminium = 2.7 g/em?

eposit the reduction in crvstal frequen

Calculate the initial crystal frequency and the thicknes
and the crystal frequency constant N = 1.537 « 10°Hz - ¢
A proton linear accelerator has 40 drift tubes of gradually
amplitude used is 400 kV and frequency j
tube and the exit energy of the
{first drift tube.

s. Given p ¢
m.

A sample containing traces of silicon impurity is to be analyzed using the

1s kept at an angle of 1500
two scattered alpha peaks corresponding to the two Isotopes

RBS technique wit
£ Mev alpha particles. The silicon detector

Calculate the energies of t!

oF 51 with masses 28 and 50, Wh:

should be the minimum resolution of the detector in order that these tw

0 peaks are just resolved

Potassium with atomic mass 39 has a b.c.c. structure with a lattice parametera = 0.52 nm. Fstimat
- e . de -

KeV) is used for X-ra

angle at which a strong ped
he observeq,

its density based on the erystal structure When o ko radiation (17.926

diffraction measurement of the K erystal sample, obtain the

corresponding to reflections from the [111) planes will




proton accelerator, give a step by step derivation of the expression for the number of X-rays detected

by the 51(L1) detector per second in terms of the mass m of the particular element investigated and
the beam current I and other relevant parameters.

(4 x 3 = 12 weightage)



