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Ffer|a= /NOTIFICATION

a2 /Sub: List of eligible candidates for recruitment to the posts of Technical Assistant, vide Advi. No.01/2019 at
CSIR-IMMT- reg.

Applications received vide Advt. No. 01//2019 for the post codes as mentioned below have been screened. The
criteria adopted and name of the candidates recommended to be called for Trade Test is attached as per details below.

The list of eligible candidates as attached herewith is provisional subject to fulfilment of all eligibility
conditions/criteria as mentioned in the advertisement.

The eligible list is prepared based on the data available in the applications/documents submitted. If at any stage, it
is found that the information/documents furnished by the applicant is false or does not meet the screening criteria his/her
candidature shall be cancelled without giving any further notice.

All the candidates called for Trade Test/Written Test are required to produce educational certificates, marksheets
and clear experience certificates with start and end date, total duration of experience from the employer, caste certificate,
NOC and vigilance clearance at the time of verification of original documents, if applicable, failing which their
candidature shall be cancelled and they will not be allowed for trade test/written test.

Candidates having SC/ST/OBC/EWS/PWD certificates issued in regional language should bring a Certificate in
Hindi/English language for verification. OBC/EWS candidates should bring certificates recently issued as per the
Government of India instructions.

If anybody has any query, he/she may send a mail to recruitment@immt.res.in_in this regard on or before
26.02.2021 after which no representation shall be entertained and it will be presumed that nobody has any query in this
regard and the listof eligible candidates shall be treated as final. The schedule of trade test & written test for the above
positions will be notified separately.
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Encl:-

I. Listof eligible candidates.

a) Post Code TO1 &T02 - Page-2 to 3
b) Post Code T0O3&T04 - Page-4 to 5
¢) Post Code TO5 - Page-6
d) Post Code T06 - Page-7
e) Post Code T0O7 - Page-8
f) Post Code TO8 - Page-9

2. Annexure-A-Mode of exam for Paper-I & Paper-I1.
3. Syllabus for Paper-IIl and Trade Test (concerned subject) for all the post codes i.e. TO1, T02, T03, T04,
TO5, TO6, TO7 & TO8.

gfaf@f@/Copy to:-
I. All Notice Boards-for display., 2. Head, CNeM — hosting on CSIR-IMMT website, 3.PPS to Director- for
information

Page 1 of 9



&

Advt. No.-01/2019
Post Code-T01

| Post-Technical Assistant

Category: UR-01

Advertised Qualification, Experience & Age Criteria adopted for Screening
EQ: 1™ Class B. Sc. with Physics as a major subject with | 1 Class B. Sc. with Physics as a major subject in
one year experience in the relevant discipline from a | the relevant discipline from a recognized
recognized Institute/Organization. Institute/Organization with one year experience in
relevant area/field.
Age: 28 Years
List of Eligible Candidates:
SL NO. APP. NO. NAME OF THE CANDIDATE CATEGORY
1. 51 MR. SUBRAJEET ROUT GEN
2. 1202 MS. LATHAPRIYA VELLINGIRI OBC
3. 1581 MR. PATNALA KOTESWARA RAO OBC
4. 1717 MR. SAJEESH V. G. GEN
5. 1780 MR. SUVENU KUMAR BALABANTARAY GEN
6. 1874 MR. ARUNKUMAR S SC
s 1946 MR. SI-IUBHANKPTRI MISHRA N GEN
8. 2179 MR. JOGESWAR MAHATO GEN
9. 2280 MISS USHA RANI DAS GEN
10. 2733 MR. ABINASH PRUSTY GEN
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Advt. No.-01/2019
Post Code-T02

Post-Technical Assistant

Category: OBC-01

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1" Class B. Sc. with Physics as a major subject with

IS!

one year experience in the relevant discipline from a | relevant

recognized Institute/Organization.

Age: 28 Years

Class B. Sc. with Physics as a major subject in the
discipline
Institute/Organization & one year relevant experience.

recognized

List of Eligible Candidates:

SL NO. APP. NO. NAME OF THE CANDIDATE CATEGORY
1. 46 Mr. Trupti Ranjan Das OBC
o 2. 128 Mr. Dinesh J Ahirrao OBC
3. 493 Mr. Shakhil P G OBC
4. 527 Mr. Alesh Kumar OBC
3. 753 Mis Subhashree Mondal OBC
6. 1036 Mr. Gurudayal OBC
7. 1445 Ms. L Vellingiri OBC
8. 1588 Mr. P. Koteswara Rao 0OBC
9. 1644 Mr. Sai Kiran B 0BC
10. 1656 Mr. Pruthiviraj N 0BC
1. 1703 Ms. Tapaswini Das 0OBC
12, 1721 Mr. Manish Kumar Soni 0BC
13. 1919 Mr. Dushyant Kumar OBC
14, 1999 Mr. Prabakaran v OBC
15. 2265 Mr. Mukesh M OBC
16. 2268 Mr. Abinash Prusty OBC
17. 2270 Jogeswar Mahato 0OBC
18. 2418 Miss S Nandini OBC
19. 2519 Mr. D K Sahoo OBC
20. 2578 Mr. Sibanam Sahu 0BC
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L1raal

Advt. No.-01/2019

Post Code-T03
Post-Technical Assistant
Category: UR-01

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1" Class B. Sc. with Chemistry as a major subject | ¥ Class B. Sc. with Chemistry as a major subject in

with one year experience in the relevant discipline from a | the  relevant
recognized Institute/Organization.

Age: 28 Years

discipline  from  recognized
Institute/Organization
relevant area.

& one year experience in

List of Eligible Candidates:

SL NO. APP. NO. NAME OF THE CANDIDATE CATEGORY
1. 86 MR. KAHNU CHARAN PRADHAN GEN
2, 217 MR. DUSMANTA SAHOO GEN
3. 259 MISS SABITA BEHERA GEN
4. 377 DR. JHILI MISHRA GEN
s, 420 MISS SANGEETHA S GEN
6. 489 MR. CHIRANJIB BAD JENA GEN
7, 703 MR. VIKASKUMAR GOND GEN
8. 772 MR. YOGENDRA NATH CHOURYAL 0BC
9. 822 MR. SATYABRATA DASH GEN
10. 982 MRS. YOGTARU SHARMA GEN
1. 1081 MR. PRETAM KUMAR MONDAL GEN
12. 1098 MR. ARJUN BEHERA GEN
13. 1161 MR. MD WAHEED GEN
14, 1196 MR. D BHASKAR GEN
5. 1228 MISS ANAM KHAN GEN
6. 1246 MR. PRATAP CHANDRA BEHERA GEN
17. 1271 MR. VISHAL KUMAR GEN
18. 1303 MISS SHIGDHA ANINDITA MISHRA GEN
19. 1318 MR. SUBHENDU KABI GEN
20. 1426 MR. SUBIR KUMAR PATI GEN
21. 1435 MS. ANU SINGH OBC
22. 1537 MR. ANAND KUMAR GAUTAM GEN
23. 1589 MRS. MINARVA PARIJA GEN
24. 1591 MR. PATNALA KOTESWARA RAO 0BC
25. 1633 MR. KONA SATYAM REDDY GEN
26. 1671 MISS JYOTI MISHRA GEN
27. 1756 MR. PRASHANTA KUMAR NAIK OBC
28. 1882 MISS SONI JHA GEN
29. 1911 'MISS MANSI ARORA GEN

| 30. 2126 MR. JAGAANAATH PANDA GEN
31. 2157 MR. N USHA KIRAN GEN
32. 2177 MS. SUBHASMITA PANDA GEN
33. 2330 MR. RASHMI RANJANM BEHERA OBC
34, 2361 MR. SHUBHAM KUMAR RAKSHIT GEN
35. 2437 MR. SANDEEP KUMAR SAHU GEN
36. 2498 MRSS ITISHREE SAHOO GEN
37. 2524 MR. SRIDHAR SOMESETT! GEN (OH)
38. 2627 MR. RAMESWAR GOUDA GEN
39, 2746 MISS CHINMAYEE CHATTERJEE GEN
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Lataal

Advt. No.-01/2019

Post Code-T04
Post-Technical Assistant
Category: OBC-01

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1" Class B. Sc. with Chemistry as a major subject
with one year experience in the relevant discipline from a
recognized Institute/Organization.

Age: 28 Years

I*" Class B. Sc. with Chemistry as a major subject from
recognized Institute/Organization & one year
experience in the relevant discipline.

List of Eligible Candidates:

SLNO. | APP. NO. NAME OF THE CANDIDATE CATEGORY
1. 269 DR. ANITHA C 0BC
2. 441 MR. SUBHAJIT KARMAKAR 0BC
3. 449 DR. MANGILI VENKATESWARULU 0BC
4. 488 MR. HARIKESH KUMAR 0BC
5, 602 MR. SREENU K 0BC
6. 606 MR. PRABHAKARAN N OBC
7. 991 MS. SUHANI KUMARI 0BC
8. 1052 MRS. DIVYA BOOSAGULLA 0BC
9. 1063 MR. GURUDAYAL o 0BC
10. 1176 MR. ANIL KUMAR SINGH 0BC
1. 1439 MISS MANISHA BHOI 0BC
12. 1499 MR. RASHMI RANJAN BEHERA 0BC
13. 1592 MR. PATNALA KOTESWARA RAO 0BC
14. 2332 MISS LOPAMUDRA BISHWAL a 0BC
15. 2537 MISS ALINA SAHOO 0BC
16. 2626 MRS. PUNAM RANA OBC
17. 2631 MR. RANJAN KUMAR BARIK : 0BC
18. 2711 MR. ABHISAKE KARMAKAR 0BC
19. 2761 MISS MANISHA MANASWINI 0BC
20. 2842 MR. ANTHONY YESUDASS GEN (Minority)
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Advt. No.-01/2019

Post Code-T05
Post-Technical Assistant
Category: UR-01

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1* Class B. Sc. (Sci.) with B. Lib. Science I" Class B. Sc.
Science/Integrated BLib-MLib Sci.

Age: 28 Years

(Sci.) with 1" Class B. Lib.

List of Eligible Candidates:

SLNO. | APP. NO. NAME OF THE CANDIDATE CATEGORY
. 79 MISS RUPASHREE BEHERA GEN
q, 90 MR. KARTIKESWAR PRADHAN GEN

B} 98 MRS. JYOTI LAXMI SAHU OBC
4. 102 | MR.KASINATH MISHRA EWS
5. 111 MR. PREMANANDA PRADHAN GEN
6. 159 MR. PRASANTH KUMAR 0BC
7. 255 MISS SAYED NILOFOR AHMED GEN
8. 295 MR. KUNAL SANYAL GEN
9, 305 MR. DURGAMADHAB TARE| GEN
10. 427 MR. MUNJETI VINODH KUMAR OBC
1. 504 MR. R CHANDRA SEKHAR NAIK ST
12. 636 MISS SONALISA PATTANAYAK GEN
13. 777 MRS. SONALI SRIBASTAB GEN
14. 877 MR. PRITAM KUMAR PATI EWS
15. 884 MR. ABINASH PANDA GEN
16. 892 MISS PUSPANJALI JOSHI GEN
17. 893 MR. SHAKTIDHAR BARIK 0BC
18. 908 MR. ADITYA NARAYAN RATH GEN
19. 1127 MR. PRANOY NAIK GEN
20. 1471 MR. SUBRAT KUMAR JENA GEN
21. 1542 MR. SUMIT KUMAR GUPTA GEN
22, 1563 MR. SATYAJIT NAYAK GEN
23. 1584 MRS. AFSANA BEGUM GEN
24, 1605 MISS ADYASA BHOI 0BC
25. 1707 MR. SUMANTA KUMAR NAYAK GEN
26. 1718 MRS. PREETI PATEL GEN
75 B 2166 MR. AKASH PADHAN 0BC
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Advt. No.-01/2019

Post Code-T06
Post-Technical Assistant
Category: UR-02

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1" Class Diploma in Metallurgical Engg./Tech. of
at least 3 years full time duration or at least 2 years full
time duration in case of lateral admission in Diploma
courses, with experience of 02 years in relevant

I** Class Diploma in Metallurgical Engg./Tech. of at
least 3 years full time duration or at least 2 years full
time duration in case of lateral admission in Diploma
courses, with experience of 02 years in relevant

area/field. area/field.
| Age: 28 Years
List of Eligible Candidates:

SLNO. APP. NO. NAME OF THE CANDIDATE CATEGORY
l. 14 MRS. SASMITA PRUSTY GEN
3, 65 MR. AKASH KUMAR JENAMANI EWS
3. 186 MR. RANKANATH GIRI OBC
4. 226 MR. KANTE SATISH KUMAR YADAV GEN
5. 251 MR. RAKESH KUMAR SAHOO GEN
6. 742 MR. NARENDRA KUMAR DAS sC
7. 790 MR. GANDASIRI NARESH GOUD OBC
8. 919 MR. SANTANU PAHARI GEN
9. 921 MR. PREMCHAND KUMAR MAHTO GEN
10. 1045 MISS RATNAPRAVA DALBEHERA GEN
1. 1151 MR. DIVAKAR NALAM GEN
12. 1180 | MR. SATYARANJAN MOHANTY GEN
13, 1212 MR. ABHISHEK MUKHOPADHYAY GEN
14. 1224 MR. SWADHIN BEHERA GEN
15. 1406 MR. BISWANATH MOHANTY GEN
16. 1410 MR. GOLU KUMAR JHA GEN
17. 1516 MR. MASUM ALLI GEN
8. 1604 MR. RISHABH KUMAR OBC
19. 1608 MR. SRINIVAS GRANDHALAYAM GEN
20. 1616 MR. SUBRAT KUMAR DAS GEN
21. 1754 | MR. BRUNDABAN OJHA OBC
22. 1896 | MR. BISWA BANDAN NATH GEN
23. 2061 MR. ARNAB DAS GEN
24. 2072 MR. SUDARSAN ROUT GEN
25. 2119 MR. CHAKRADHAR BEHERA 0BC
26. 2190 MR. GOUTAM SAHU OBC
27. 2202 MISS BAISHAKHI NAYAK GEN
28. 2264 MR. KUPPILI MANEESH GEN
29. 2386 MR. YENNI MADHU BABU OBC
30. 2540 MR. THANNEERU ANKAMMA RAO GEN
31. 2573 MISS SAHINA ISLAM GEN
32. 2614 MR. TANMAYA KUMAR SAHOO GEN
33. 2617 MRS. REGADAMILLI SREE VALLI GEN
34. 2744 MR. ALOK SAMAL EWS
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Advt. No.-01/2019

Ny
@ ‘ Post Code-T07
L4atraal Post-Technical Assistant

Category: UR-01

Advertised Qualification, Experience & Age Criteria adopted for Screening

EQ: I Class B.Sc. in Computer Sc. /Information Tech. with one | 1% Class B.Sc. in Computer Sc. /Information Tech. with
year experience in the relevant discipline from recognized | one year experience in the relevant discipline from
Institute/Organization OR 1% Class Diploma in Computer recognized Institute/Organization OR 1* Class Diploma in
Sc./Engg./Tech. of at least 3 vears full time duration or 2 vears | Computer Sc./Engg./Tech. of at least 3 years duration in
duration in case of lateral admission in Diploma course with 2 | case of lateral admission in Diploma course with 2
years® experience in the relevant field/area. years'experience.

List of Eligible Candidates:

SL NO. APP. NO. NAME OF THE CANDIDATE CATEGORY
I. 49 MRS. MONALISA DAS GEN
2. 256 MR. SUMAN KUMAR 0BC
3. 437 MR. ARAVINDAN S 0BC
4. 998 MR. SHIV KUMAR GUPTA GEN
5. 1016 MR. VIKASH KUMAR sC
6. 1513 MR. PRAKASH SINGH GEN
7. 1593 MISS ANNAPURNA SUNDARRAY GEN
8. 1680 MR. BALDEV KRISHAN GEN
9. 1918 MR. DHRUBAJYOTI SAHA GEN
10. 1970 MR. SHRIRAM SHARMA 0BC
11 2001 MR. BABLU KUMAR 0BC
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Advt. No.-01/2019
Post Code-T08
Post-Technical Assistant/

———e

Jr. Engineer
Category: EWS-01

Advertised Qualification, Experience & Age

Criteria adopted for Screening

EQ: 1 Class Diploma in Electrical Engg. of at least 3
years full time duration or at least 2 years full time
duration in case of lateral admission in Diploma
courses, with experience of 02 years in relevant
area/field.

I¥ Class Diploma in Electrical Engg. of at least 3 years
full time duration or at least 2 years full time duration
in case of lateral admission in Diploma course & 02
years’ experience in relevant field/area.

List of Eligible Candidates:

SL NO. :g'." NAME OF THE CANDIDATE CATEGORY

. 22 MR. ARVIND KR SHAH EWS

2. 59 MR. RASMI RANJAN ROUT EWS (OH)

3, 492 MR. SANJEEB KUMAR JENA EWS

4. 815 MR.SANTHOSH KUMAR MEDIPALLI EWS

5. 954 MR. PANKAJA KUMAR SAMAL EWS

6. 2092 MR. PRADYUMNA KUMAR BALABANTARAY EWS

7. 2352 MR. BIKRAM MISRA Ews |

F
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AT/ Annexure-A

Mode of Examination for Technical Posts in CSIR-IMMT Group Il (Technical

Assistant) [Erstwhile Group 111(1) & 111(2)]

For these posts, there will be three papers. The second and third paper will be evaluated only for
those candidates who secure the minimum threshold marks (to be determined by the Selection
Committee) in the first paper.

Mode of Examination

OMR Based or Computer Based Objective Type Multiple Choice Examination

Medium of Questions

The questions will be set both in English and Hindi except the questions on English

Language.
Standard of exam. Diploma/Graduation Level (based on the advertised Qualification of the post).
Total No. of Questions 200
Total Time Allotted 3 hours

Paper-I (Time Allotted-1 hour)

Subject No. of questions Maximum Marks Negative Marks
Mental Ability &5 100 There will be no negative
* i En
Test (two marks for every correct answer) marks in this paper.

~ *Mental Ability Test will be so devised so as to include General Intelligence, Quantitative Aptitude, Reasoning,
Problem Solving, Situational Judgment, etc.
Paper Il (Time Allotted — 30 minutes)
Subject No. of questions Maximum Marks Negative Marks
75 One negative mark for
General Awareness 25
(three marks for every correct answer) Eevery wrong answer
. 75 One negative mark for
English Language 25

(three marks for every correct answer)

every wrong answer

Paper Il (Time Allotted — 90 minutes)

Subject

No. of questions

Maximum Marks

Negative Marks

Concerned Subject *

100

300
(three marks for every correct answer)

One negative mark for
every wrong answer

# Syllabus for Paper-lll (concerned subjects) for each trade i.e. TO1, T02, TO3, T04, TO5, TO6,
TO7 & T08 is attached below:

> ol

oL
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Advt. No.-01/2019
(5 . Post Code-T01 &T02
Post-Technical Assistant
—_— Subject-Physics

SYLLABUS

WRITTEN TEST

Vector Analysis, Coordinate Systems, Mechanics and Properties of Matter:

Scalars & vectors, Successive application of the gradient operator and the Laplacian
operator, Gauss divergence theorem. Stoke's theorem and Green's theorem, Co-
ordinate systems, Mechanics of a system of particles, conservation theorems for
momentum, mechanical energy and angular momentum, Equations of Motion &
velocity, Gravitational field and Gravitational Potential, General characteristics of
central force motion. Derivation of Kepler's laws of planetary motion, Elastic
constants for an isotropic solid and their interrelation, Kinematics of moving fluids,
Viscous fluids, Bernoulli's theorem, Pressure difference across a curved liquid
surface. Galilean transformation, Newtonian relativity, Michelson Morley experiment
and its implications, Lorentz transformation, Doppler effect in light.

Electronic Devices: Passive elements, sources — dependent sources, survey of
network theorems and network analysis, transient response of R-L circuit, R-C
circuits, sinusoidal steady state response, diodes and diode circuits, power supply —
rectifiers, bipolar junction transistors, constant current source, constant voltage
source, field effect transistors, feedback and operational amplifiers, digital

electronics, logic gates.

Kinetic Theory of Gases, Thermodynamics: Principles of thermodynamics,
concept of thermodynamic state, extensive and intensive variables, Heat and work,
internal energy function and the first law of thermodynamics, Equations of state,
Concepts of entropy, entropy maximum and energy minimum principles, Second law
of thermodynamics, Thermodynamics potentials, enthalpy, Helmholtz potential,
Gibbs potential, Conditions of equilibrium, first order phase transitions and Clausius-
Clapeyron equation, applications, Chemical reactions, Heat engines and black body
radiation, Elementary kinetic theory of gases, equilibrium properties-pressure and

equation of state.
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Al Advt. No.-01/2019

;:‘Ei; Post Code-T01 & T02

= X - Subject-Physics
LA1a1l

Statistical Physics: Classical statistical mechanics, probability, Maxwell-Boltzmann
distribution formula, Gibbs paradox, statistical interpretation of work and heat, Bose-

Einstein distribution law, Bose derivation of Plancks law, Fermi-Dirac distribution law.

Waves and Oscillations: Principles of Simple Harmonic Oscillations (Mass-Spring

System, Pendulums, Oscillators, Sound waves)

Electromagnetism: Gauss law, Poisson’s equation, Laplace's equation, Electric
fields in matter, Ohm's law, Magnetic induction, Magnetization, Hysteresis, Motional

emf and flux rule, Faraday’s law.

Optics: Fermat's principle. Diffraction, Interference. Proof of laws of reflection and
refraction at plane interface, Ramsden & Huygen's eyepiece, Conditions for

sustained interference, Fresnel diffraction, Polarization by reflection.

Quantum Mechanics: Historical development of quantum theory, Schrodinger
equation, one-dimensional problems, Scattering and tunneling from 1-dimensional
potentials, Harmonic oscillator, Pauli exclusion principle, Heisenberg uncertainty

principle.

Atomic Physics: Rutherford scattering formula & model of atom, Sommerfeld's
modification of Bohr theory, comparison of optical and x-ray spectra, Moseley's law,
Larmor’s theorem, Normal Zeeman effect, Anomalous Zeeman effect & Paschen-

Back effect in one electron system.

Solid state Physics: Crystal Structure, Bragg's law, Brilluoin zones, Laue's
derivation, Free electron theory of metal, Energy bands, Lattice Vibration,
Semiconductors, Type-l and Type Il super conductors, specific heat and thermal
conductivity
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g Advt. No.-01/2019

;’5 Post Code-T01 & T02

g Subject-Physics
Ry

SYLLABUS FOR TRADE TEST

Refractive index of liquid using Newton's ring apparatus.

Determination of wavelength of light using biprism and optical bench.
Charging and discharging of RC circuit.

Calculation of Coefficient of viscosity by oscillating disc method.
Thermal conductivity of a bad conductor by Lee’s method.

Study of the current regulation and ripple factor of full-wave and half-wave rectifier.
Determination of ‘g’ by Bar/ Kater's Pendulum

Determination of Young's Modulus of a wire by Searle’s methods.
Determination of rigidity modulus of wire by static method.
Determination of rigidity modulus of wire by dynamic method.
Coefficient of Viscosity of liquid using Stokes law

Determination of Surface tension of liquid by Capillary rise method.
Specific heat of a liquid/solid by applicable method

Determination of velocity of sound by resonance column method
Young's modulus

Variation of magnetic field along the axis of circular coil carrying current.
Horizontal component of earth’s magnetic field and magnetic moment of a magnet.
Moment of inertia of fly wheel.

Measurement of High resistance.

Determination of magnifying power of microscope.

Angle of Prism and angle of minimum deviation using a spectrometer.
Static characteristic of a triode/transistor

Refractive index of a prism by plotting I-D curve using spectrometer
Figure of merit of galvanometer.

Comparison of emf's using stretched wire potentiometer
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@ Advt. No.-01/2019
. , Post Code-T03 &T04
L{-—M@ Post-Technical Assistant
Subject-Chemistry

SYLLABUS

WRITTEN TEST

Atomic structure:

Bohrs theory. its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de
Broglie

Equation, Heisenberg Uncertainty Principle and its significance, Schrodinger wave equation,
signification of ¥ and | ¥[2. Quantum numbers and their significance. Normalized and
orthogonal wave functions. Sign of wave functions. Shapes of s, p, d and f orbitals. Pauli’s
Exclusion Principle, Hunds rule of maximum multiplicity, Aufbaus principle and its
limitations.

Periodicity of elements:

Periodicity of Elements: (a) Ionic and crystal radii. (b) Covalent radii (octahedral and
tetrahedral) (c) lonization enthalpy, Successive ionization enthalpies and factors affecting
ionization energy. Applications of ionization enthalpy. (d) Electron gain enthalpy, trends of
electron gain enthalpy. (e) Electronegativity, Pauling’s/ Mulliken’s/Allred Rachow’s/ and
Mulliken-Jaffé’s electronegativity scales. Variation of electronegativity with bond order,
partial charge, hybridization, group electronegativity. Sanderson’s electron density ratio.

Chemical bonding

lonic bond: General characteristics, types of ions, size effects, radius ratio rule and its
limitations. Packing of ions in crystals. Born-Haber cycle and its application, Solvation
energy. Covalent bond: Lewis structure, Valence Bond theory (Heitler-London approach).
Energetics of hybridization, equivalent and non-equivalent hybrid orbitals. Bent’s rule,
Resonance and resonance energy.

Molecular orbital theory. Molecular orbital diagrams of diatomic and simple polyatomic
molecules N, O,, C;, By, F», CO, NO, and their ions; HCI, BeF,, CO,, Valence shell electron
pair repulsion theory (VSEPR), shapes of simple molecules and ions containing lone pairs
and bond pairs of electrons, multiple bonding (¢ and © bond approach) and bond lengths.
Covalent character in ionic compounds, polarizing power and polarizability. Fajan’s rules and
consequences of polarization. Ionic character in covalent compounds: Bond moment and
dipole moment. Percentage ionic character from dipole moment and electronegativity
difference.

Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors and
insulators, defects in solids. Weak Chemical Forces: van der Waals forces, ion-dipole forces,
dipole-dipole interactions. induced dipole interactions, Instantaneous dipole-induced dipole
interactions. Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence
bond treatment). Effects of chemical force, melting and boiling points, solubility energetics
of dissolution process. Oxidation-reduction: Redox equations, Standard Electrode Potential
and its application to inorganic reactions.
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@ Advt. No.-01/2019
Post Code-T03 & T04

Lataal - Subject-Chemistry

General Principles of Metallurgy:

Chief modes of occurrence of metals based on standard electrode potentials. Ellingham
diagrams for reduction of metal oxides using carbon and carbon monoxide as reducing agent.
Electrolytic Reduction, Hydrometallurgy. Methods of purification of metals: Electrolytic
Kroll process, Parting process, van Arkel-de Boer process and Mond’s process, Zone
refining.

Acids and Bases Bronsted-Lowry concept of acid-base reactions, solvated proton, relative
strength of acids, types of acid-base reactions, levelling solvents, Lewis acid-base concept,
Classification of Lewis acids, Hard and Soft Acids and Bases (HSAB) Application of HSAB
principle.

Chemistry of s and p Block Elements:

Inert pair effect, Relative stability of different oxidation states, diagonal relationship and
anomalous behaviour of first member of each group. Allotropy and catenation. Complex
formation tendency of s and p block elements. Hydrides and their classification, ionic,
covalent and interstitial. Basic beryllium acetate and nitrate. Solutions of alkali metals in
liquid ammonia and their properties. Study of the following compounds with emphasis on
structure, bonding, preparation, properties and uses: Boric acid and borates, boron nitrides,
borohydrides (diborane) carboranes and graphitic compounds, silanes, Oxides and oxoacids
of nitrogen, Phosphorus and chlorine. Peroxo acids of sulphur, interhalogen compounds,
polyhalide ions. pseudohalogens and basic properties of halogens.

Noble Gases:

Occurrence and uses. rationalization of inertness of noble gases, Clathrates; preparation and
properties of XeF,, XeF; and XeFq; Nature of bonding in noble gas compounds (Valence
bond treatment and MO treatment for XeF;). Molecular shapes of noble gas compounds
(VSEPR theory).

Coordination Chemistry:

Werner’s theory, valence bond theory (inner and outer orbitalcomplexes), electroneutrality
principle and back bonding. Crystal field theory. measurement of10 Dq (Ao), CFSE in weak
and strong fields, pairing energies, factors affecting the magnitude of10 Dq (Ao. At).
Octahedral vs. tetrahedral coordination. tetragonal distortions from octahedralgeometry Jahn-
Teller theorem. square planar geometry. Qualitative aspect of Ligand field andMO Theory.
[UPAC nomenclature of coordination compounds, isomerism in coordination
compounds.Stereochemistry of complexes with 4 and 6 coordination numbers. Chelate effect,
polynuclearcomplexes, Labile and inert complexes.

Transition Elements:

General group trends with special reference to electronic configuration.colour, variable
valency, magnetic and catalytic properties, ability to form complexes. Stabilityof various
oxidation states and e.m.f. (Latimer &Bsworth diagrams). Difference between thefirst,
second and third transition series. Chemistry of Ti, V, Cr Mn, Fe and Co in variousoxidation
states (excluding their metallurgy).
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Lanthanoids and Actinoids:
Electronic configuration, oxidation states. colour, spectral andmagnetic properties, lanthanide
contraction, separation of lanthanides (ion-exchange methodonly).

Bioinorganic Chemistry:

Metal ions present in biological systems, classification of elementsaccording to their action in
biological system. Geochemical effect on the distribution of metals.Sodium / K-pump.
carbonic anhydrase and carboxypeptidase. Excess and deficiency of sometrace metals.
Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelatingagents in
medicine.Iron and its application in bio-systems, Haemoglobin; Storage and transfer ofiron.

Inorganic Reaction Mechanism
Introduction to inorganic reaction mechanisms. Substitution reactions in square planar
complexes, Trans- effect, theories of trans effect. Thermodynamic and Kinetic stability.

Theoretical Principles in Qualitative Analysis(H,S Scheme):

Basic principles involved inanalysis of cations and anions. Solubility products, common ion
effect. Principles involved inseparation of cations into groups and choice of group reagents.
Interfering anions (fluoride.borate, oxalate and phosphate) and need to remove them after
Group IL.

Organometallic Compounds:

Definition and classification of organometallic compounds on the basis of bond type.
Concept ofhapticity of organic ligands.Metal carbonyls: 18 electron rule,

Important structural features of methyl lithium (tetramer) and trialkyl aluminium (dimer),
concept of multicentre bonding in these compounds.

Reaction Kinetics and Mechanism:

Introduction to inorganic reaction mechanisms. Substitutionreactions in square planar
complexes, Trans- effect. theories of trans effect. Mechanism ofnucleophilic substitution in
square planar complexes, Thermodynamic and Kinetic stability,Kinetics of octahedral
substitution, Ligand field effects and reaction rates, Mechanism ofsubstitution in octahedral
complexes.

Symmetry and group theory:

Symmetry and Group Theory: Symmetry elements, symmetryoperation, Molecular point
groups: molecules of low symmetry (MLS). molecules of high symmetry(MHS), Molecules
of special symmetry (MSS): Schoenflies symbols. Electronic Spectra of Transition metal
complexes: Type of electronic transition. Selection rules ofd-d transitions, Spectroscopic
ground states. correlation, Orgel diagrams for transition metalcomplexes (d1, d9states),
Discussion of the electronic spectrum of [Ti(H20)]3+ complex ion:calculations of Dq and B
parameters.
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Gaseous state:

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation;
collision frequency: collision diameter; mean free path and viscosity of gases, including their
temperature and pressure dependence, relation between mean free path and coefficient of
viscosity, calculation of ¢ from 1: Maxwell distribution and its use in evaluating molecular
velocities (average, root mean square and most probable) and average kinetic energy, law of
equipartition of energy, degrees of freedom and molecular basis of heat capacities. Behaviour
of real gases: Deviations from ideal gas behaviour, compressibility factor, Z, and its variation
with pressure for different gases. Causes of deviation from ideal behaviour. van der Waals
equation of state, its derivation and application in explaining real gas behaviour, virial
equation of state; van der Waals equation expressed in virial form and calculation of Boyle
temperature. Isotherms of real gases and their comparison with van der Waals isotherms,
continuity of states, critical state, relation between critical constants and van der Waals
constants, law of corresponding states.

Liquid state:

Qualitative treatment of the structure of the liquid state; physical properties of liquids: vapour
pressure, surface tension and coefficient of viscosity, and their determination. Effect of
addition of various solutes on surface tension and viscosity. Explanation of cleansing action
of detergents. Temperature variation of viscosity of liquids and comparison with that of
gases. Qualitative discussion of structure of water.

Solid state:

Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller
indices, elementary ideas of symmetry. symmetry elements and symmetry operations,
qualitative idea of point and space groups, seven crystal systems and fourteen Bravais
lattices: X-ray diffraction, Bragg’s law. a simple account of rotating crystal method and
powder pattern method. Analysis of powder diffraction patterns of NaCl, CsCl and KCl

Ionic equilibria:

Strong. moderate and weak electrolytes, degree of ionization, factors affecting degree of
lonization, ionization constant and ionic product of water. lonization of weak acids and bases,
pH scale, common ion effect; dissociation constants of mono-. di-and triprotic acids (exact
treatment). Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH
for different salts. Buffer solutions; derivation of Henderson equation and its applications;
buffer capacity, buffer range. Solubility and solubility product of sparingly soluble salts —
applications of solubility product principle. Qualitative treatment of acid — base titration
curves (calculation of pH at various stages). Theory of acid-base indicators: selection of
indicators and their limitations.
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Chemical thermodynamics:

First law-Concept of heat, Q, work, W, internal energy. U. and statement of first law;
enthalpy, H, relation between heat capacities, calculations of Q. W, AU and AH for
eversible, irreversible and free expansion of gases (ideal and van der Waals) under isothermal
and adiabatic conditions.

Thermochemistry: Heats of reactions: standard states; enthalpy of formation of molecules and
ions and enthalpy of combustion and its applications; calculation of bond energy, bond
dissociation energy and resonance energy from thermochemical data, effect of temperature
(Kirchhoff’s equations) and pressure on enthalpy of reactions. Adiabatic flame temperature,
explosion temperature.

Second Law: Concept of entropy: thermodynamic scale of temperature, statement of the
second law of thermodynamics: molecular and statistical interpretation of entropy.
Calculation of entropy change for reversible and irreversible processes.

Third Law: Statement of third law. concept of residual entropy, calculation of absolute
entropy of molecules.

Free Energy Functions: Gibbs and Helmholtz energy: variation of S, G, A with T,V, P; Free
energy change and spontaneity. Relation between Joule-Thomson coefficient and other
thermodynamic parameters; inversion temperature; Gibbs-Helmholtz equation; Maxwell
relations; thermodynamic equation of state.

Systems of variable composition: Partial molar quantities, dependence of thermodynamic
parameters on composition; Gibbs-Duhem equation, chemical potential of ideal mixtures.
change in thermodynamic functions in mixing of ideal gases.

Chemical equilibrium: Criteria of thermodynamic equilibrium, degree of advancement of
reaction, chemical equilibria in ideal gases. concept of fugacity. Thermodynamic derivation
of relation between Gibbs free energy of reaction and reaction quotient. Coupling of exoergic
and endoergic reactions. Equilibrium constants and their quantitative dependence on
temperature, pressure and concentration. Free energy of mixing and spontaneity:
thermodynamic derivation of relations between the various equilibrium constants Kp, K¢ and
Kx. Le Chatelier principle (quantitative treatment); equilibrium between ideal gases and a
pure condensed phase

Solutions and Colligative Properties: Dilute solutions: lowering of vapour pressure,
Raoult’s and Henry’s Laws and their applications. Excess thermodynamic functions.
Thermodynamic derivation using chemical potential to derive relations between the four
colligative properties [(i) relative lowering of vapour pressure, (ii) elevation of boiling point,
(iti) Depression of freezing point, (iv) osmotic pressure] and amount of solute. Applications
in calculating molar masses of normal, dissociated and associated solutes in solution

Phase Equilibria: Concept of phases, components and degrees of freedom, derivation of
Gibbs Phase Rule for nonreactive and reactive systems; Clausius-Clapeyron equation and its
applications to solid- liquid, liquid-vapour and solid-vapour equilibria, phase diagram for one
component systems(H20 and S) with applications. Phase diagrams for systems of solid-liquid
equilibria involving eutectic, congruent and incongruent melting points, solid
solutions.Binary solutions: Gibbs-Duhem-Margules equation, its derivation and applications
to fractional distillation of binary miscible liquids (ideal and nonideal). azeotropes, lever rule,
partial miscibility of liquids, CST, miscible pairs, steam distillation. Nernst distribution law:
its derivation and applications
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Chemical Kinetics: Order and molecularity of a reaction, rate laws in terms of the
advancement of a reaction, differential and integrated form of rate expressions up to second
order reactions, experimental methods of the determination of rate laws. kinetics of complex
reactions (integrated rate expressions up to first order only): (i) Opposing reactions (ii)
parallel reactions and (iii) consecutive reactions and their differential rate equations (steady-
state approximation in reaction mechanisms) (iv) chain reactions.

Temperature dependence of reaction rates; Arrhenius equation; activation energy.
Collision theory of reaction rates, Lindemann mechanism, qualitative treatment of the theory
of absolute reaction rates.

Surface chemistry: Physical adsorption, chemisorption. adsorption isotherms. nature of
adsorbed state.

Electrochemical Cells: Rules of oxidation/reduction of ions based on half-cell potentials,
applications of electrolysis in metallurgy and industry. Chemical cells, reversible and
irreversiblecells with examples. Electromotive force of a cell and its measurement, Nernst
equation;Standard electrode (reduction) potential and its application to different kinds of half-
cells.Application of EMF measurements in determining (i) free energy, enthalpy and entropy
of a cellreaction, (ii) equilibrium constants, and (iii) pH values, using hydrogen, quinone-
hydroquinone,glass and SbO/Sb203 electrodes. Concentration cells with and without
transference, liquidjunction potential; determination of activity coefficients and transference
numbers. Qualitativediscussion of potentiometric titrations (acid-base. redox, precipitation).

Conductance: Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and
molar conductivity and their variation with dilution for weak and strong electrolytes. Molar
conductivity at infinite dilution. Kohlrausch law of independent migration of ions. Debye-
Hiickel-Onsager equation, Wien effect, Debye-Falkenhagen effect, Walden’s rules. Ionic
velocities, mobilities and their determinations, transference numbers and their relation to
ionicmobilities, determination of transference numbers using Hittorf and Moving Boundary
methods. Applications of conductance measurement: (i) degree of dissociation of weak
electrolytes. (ii) ionic product of water (iii) solubility and solubility product of sparingly
soluble salts, (iv) conductometric titrations, and (v) hydrolysis constants of salts
Electrochemistry: Quantitative aspects of Faraday’s laws of electrolysis, rules of
oxidation/reduction of ions based on half-cell potentials, applications of electrolysis
inmetallurgy and industry. Chemical cells, reversible and irreversible cells with examples,
Electromotive force of a cell and its measurement, Nernst equation: Standard electrode
(reduction) potential and its application to different kinds of half-cells.

Electrical & Magnetic Properties of Atoms and Molecules: Basic ideas of electrostatics,
Electrostatics of dielectric media, Clausius-Mosotti equation, Lorenz-Laurentz equation,
Dipole moment and molecular polarizabilities and their measurements. Diamagnetism,
paramagnetism, magnetic susceptibility and its measurement, molecular interpretation.
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Molecular Spectroscopy:

Interaction of electromagnetic radiation with molecules and various types of spectra; Born-
Oppenheimer approximation. Rotation spectroscopy: Selection rules, intensities of spectral
lines,determination of bondlengths of diatomic and linear triatomic molecules, isotopic
substitution. Vibrational spectroscopy: Classical equation of vibration, computation of force
constant,amplitude of diatomic molecular vibrations. anharmonicity, Morse potential.
dissociationenergies, fundamental frequencies, overtones, hot bands, degrees of freedom for
polyatomicmolecules. modes of vibration. concept of group frequencies.

Vibration-rotation spectroscopy:

diatomic vibrating rotator, P, Q. R branches.Raman spectroscopy: Qualitative treatment of
Rotational Raman effect; Effect of nuclear spin,Vibrational Raman spectra, Stokes and anti-
Stokes lines; their intensity difference. rule of mutualexclusion.

Electronic spectroscopy: Franck-Condon principle, electronic transitions, singlet and triplet
states, fluorescence and phosphorescence, dissociation and predissociation, calculation of
electronic transitions of polyenes using free electron model.

Electron Spin Resonance (ESR) spectroscopy: Its principle, hyperfine structure, ESR of
simple radicals.

Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR spectroscopy.
Larmor precession. chemical shift and low resolution spectra, different scales (8 and T), spin-
spin coupling and high resolution spectra, interpretation of PMR spectra of organic
molecules, radicals.

Photochemistry: Characteristics of electromagnetic radiation, Lambert-Beer’s law and its
limitations, physical significance of absorption coefficients. Laws, of photochemistry,
quantumyield.

Basics of organic chemistry: Electronic Displacements: Inductive, electromeric, resonance
and mesomeric effects, hyperconjugation and their applications; Dipole moment; Organic
acids and bases: their relative strength. Homolytic and Heterolytic fission with suitable
examples. Curly arrow rules, formal charges; Electrophiles and Nucleophiles; Nucleophlicity
and basicity: Structure and stability of Carbocations, Carbanions. Free radicals and Carbenes.

Stereochemistry: Fischer Projection, Newmann and Sawhorse Projection formulae and their
interconversions; Geometrical isomerism: cis—trans and, syn-anti isomerism E/Z notations
with  C.LP  rules. Optical Isomerism: Optical Activity, Specific Rotation,
Chirality/Asymmetry. Enantiomers, Molecules with two or more chiral-centres,
Distereoisomers, meso structures, Racemic mixture and resolution. Relative and absolute
configuration: D/L and R/S designations.Stereochemistry of allene and spirane.

Chemistry of aliphatic hydrocarbons: Formation of alkenes and alkynes by elimination
reactions, Mechanism of El, E2, Elcb reactions. Saytzeff and Hofmann eliminations. Reactions of
alkenes: Electrophilic additions. their mechanisms (Markownikoff/ Anti Markownikoff addition),
mechanism of oxymercuration-demercuration, hydroboration oxidation, ozonolysis, reduction
(catalytic and chemical), syn and anti-hydroxylation (oxidation). 1.2-and 1.4-addition reactions in
conjugated dienes and, Diels-Alder reaction; Allylic and benzylic bromination. Reactions of alkynes:
Acidity, Electrophilic and Nucleophilic additions, conversion to carbonyl compounds, Alkylation of
terminal alkynes.

Page 7 of 10




f@ Advt. No.-01/2019
e Post Code-T03 & T04

L_’l/l_,_/l_z} i ' Subject-Chemistry

Cycloalkanes: Types of cycloalkanes and their relative stability. Baeyer strain theory.

Aromatic hydrocarbons: Aromaticity: Hiickel's rule, aromatic character of arenes, cyclic
carbocations/carbanions and heterocyclic compounds with suitable examples. Electrophilic
aromatic  substitution:  halogenation, nitration, sulphonation and  Friedel-Craft’s
alkylation/acylation with their mechanism. Directing effects of the groups

Chemistry of Halogenated Hydrocarbons: Alkyl halides: Methods of preparation and
properties, nucleophilic substitution reactions — SN1, SN2 and SNi mechanisms with
stereochemical aspects and effect of solvent etc.; nucleophilic substitution vs. elimination.
Aryl halides: Preparation. including preparation from diazonium salts and properties.
nucleophilic aromatic substitution; SNAr, Benzynemechanism.Relative reactivity of alkyl,
allyl/benzyl, vinyl and aryl halides towards nucleophilic substitution reactions.
Organometallic compounds of Mg (Grignard reagent) — Use in synthesis of organic
compounds.

Alcohols, Phenols, Ethers and Epoxides:Alcohols: preparation, properties and relative
reactivity of 1°, 2°, 3° alcohols, Bouvaelt-Blanc Reduction; Preparation and properties of
glycols: Oxidation by periodic acid and lead tetraacetate. Pinacol-Pinacolone rearrangement:
Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution
reactions,

Reimer-Tiemann and Kolbe’s-Schmidt Reactions, Fries and Claisen rearrangements with
mechanism;Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides
with alcohols. ammonia derivatives and LiAlH4

Carboxylic Acids and their Derivatives:Preparation, physical properties and reactions of
monocarboxylic acids: Typical reactions of dicarboxylic acids, hydroxy acids and unsaturated
acids: succinic/phthalic, lactic, malic, tartaric, citric, maleic and fumaricacids;Preparation and
reactions of acid chlorides. anhydrides, esters and amides; Comparative study of nucleophilic
sustitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters. Claisen
condensation, Dieckmann and Reformatsky reactions, Hofmann- bromamide degradation and
Curtius rearrangement

Sulphur containing compounds: Preparation and reactions of thiols, thioethers and
sulphonic acid

Nitrogen Containing Functional Groups: Preparation and important reactions of nitro and
compounds, nitriles and isonitriles Amines: Effect of substituent and solvent on basicity:
Preparation and properties: Gabriel phthalimide synthesis, Carbylamine reaction, Mannich
reaction, Hoffmann’s exhaustive methylation, Hofmann-elimination reaction; Distinction
between 1°, 2° and 3° amines with Hinsberg reagent and nitrous acid. Diazonium Salts:
Preparation and their synthetic applications.

Polynuclear Hydrocarbons: Preparation, structure and reactions of
naphthalene,phenanthrene and anthracene.
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Heterocyclic Compounds: Classification and nomenclature, Structure, aromaticity in 5-

numbered and 6-membered rings containing one heteroatom; Synthesis. reactions and
mechanismof substitution reactions of: Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole
synthesis,Hantzsch synthesis), Derivatives of furan: Furfural and furoicacid.Thiophene,
Pyridine(Hantzsch synthesis). Pyrimidine, Structure elucidation of indole, Fischer indole
synthesis andMadelung synthesis). Structure elucidation of quinoline and isoquinoline,
Skraup synthesis.Friedlander’s synthesis, Knorr quinoline synthesis, Doebner- Miller
synthesis. Bischler-Napieralski reaction, Pictet-Spengler reaction, Pomeranz-Fritsch reaction

UV Spectroscopy: General principles & Introduction, Types of electronic transitions, Amax,
Chromophores and Auxochromes, Bathochromic and Hypsochromic shifts, Intensity of
absorption; Application of Woodward Rules for calculation of Amax for the following
systems:a.f unsaturated aldehydes, ketones, carboxylic acids and esters; Conjugated dienes:
alicyclic.homoannular and heteroannular; Extended conjugated systems (aldehydes. ketones
and dienes):distinction between cis and trans isomers.

IR Spectroscopy: General principles & Introduction, Fundamental and non-fundamental
molecular vibrations; IR absorption positions of O, N and S containing functional groups;
Effectof H-bonding, conjugation. resonance and ring size on IR absorptions: Fingerprint
region and itssignificance; application in functional group analysis.

Amino Acids, Peptides and Proteins: Amino acids, Peptides and their classification. a-
AminoAcids-Synthesis, ionic properties and reactions. Zwitterions, pKa values, isoelectric
point andelectrophoresis; Study of peptides: determination of their primary structures-end
group analysis,methods of peptide synthesis. Synthesis of peptides using N-protecting, C-
protecting and Cactivatinggroups -Solid-phase synthesis.Primary,secondary and tertiary
structures of proteins, Denaturation

Nucleic Acids: Components of nucleic acids, Nucleosides and nucleotides; Structure,
synthesisand reactions of: Adenine, Guanine, Cytosine, Uracil and Thymine; Structure of
polynucleotides(DNA and RNA).

Carbohydrates:  Occurrence.  classification and  their  biological importance.
Monosaccharides:Constitution and absolute configuration of glucose and fructose, epimers
and anomers.mutarotation, determination of ring size of glucose and fructose, Haworth
projections andconformational structures; Interconversions of aldoses and ketoses; Killiani-
Fischer synthesisand Ruff degradation; Disaccharides — Structure elucidation of maltose,
lactose and sucrose.Polysaccharides — Elementary treatment of starch, cellulose and

glycogen.

Dyes: Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing;
Synthesis and applications of: Azo dyes — Methyl orange; Triphenyl methane dyes -Malachite
green and Rosaniline : Phthalein Dyes — Phenolphthalein; Natural dyes -structure elucidation
and synthesis of Alizarin and Indigotin; Edible Dyes with examples.
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Polymers

Introduction and classification including di-block, tri-block and amphiphilic polymers;
Polymerisation reactions -Addition and condensation -Mechanism of cationic, anionic and
free radical addition polymerization; Metallocene-based Ziegler-Natta polymerisation of
alkenes: Preparation and applications of plastics — thermosetting (phenol-formaldehyde,
Polyurethanes) and thermo softening (PVC, polythene); Fabrics — natural and synthetic
(acrylic, polyamido. polyester); Rubbers — natural and synthetic: Buna-S, Chloroprene and
Neoprene; Vulcanization; Polymer additives; Introduction to; Biodegradable and conducting
polymers with examples.

TRADE TEST

Theory and practical covering above syllabus including following:

(1) Acid-Base Titrations
i. Estimation of sodium carbonate using standardized HCL.
ii. Estimation of carbonate and hydroxide present together in a mixture,
iii. Estimation of carbonate and bicarbonate present together in a mixture.
iv. Estimation of free alkali present in different soaps/detergents.

(2) Oxidation-Reduction Titrimetry
i. Estimation of Fe(II) and oxalic acid using standardized KMnO4 solution.
ii. Estimation of oxalic acid and sodium oxalate in a given mixture.
iii. Estimation of Fe(Il) with K2Cr207 using internal indicator (diphenylamine,
Nphenylanthranilic acid).

(3) lodo/lodimetric Titrations
i. Estimation of Cu(Il) and K2Cr207 using sodium thiosulphate solution
(lodometrically).
ii. Estimation of antimony in tartar-emetic iodimetrically.

(4) Complexometric titratjons using disodium salt of EDTA
i. Estimation of Mg*", Zn™"
ii. Estimation of Fe”'& Fe**

(5) pH metric titration of (a) strong acid vs. strong base, (b) weak acid vs. strong base.

(6) Preparation of buffer solutions of different pH: i. Sodium acetate-acetic acid ii.
Ammonium chloride-ammonium hydroxide.

(7) Adsorption: Verify the Freundlich and Langmuir isotherms for adsorption of acetic
acid on activated charcoal.

(8) Determination of critical solution temperature and composition of the phenol-water
system and to study the effect of impurities on it.

(9) Distribution of acetic/ benzoic acid between water and cyclohexane.

(10) Determination of dissolved oxygen in a given sample of water.

(11) Functional group test for nitro, amine and amide groups.

(12) Study the 200-500 nm absorbance spectra of KMnO4 and K>Cr07 (in 0.1 M H;S0y)
and determine the Amax values.

(13) Qualitative analysis of unknown organic compounds containing simple functional
groups (alcohols, carboxylic acids, phenols, carbonyl compounds and esters).
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SYLLABUS

WRITTEN TEST

Library and InformationSociety - Organizations, Types, Laws/Acts, Networks,
Resource Sharing, Ethics: Libraries, Modern Concept, Role andType: Development of
Libraries and Library Movement: National Libraries, the Concept and their Services; Library
Association/ Professional Bodies. their aims andobjectives, Function, Types and Activities,
etc.: Resource sharing and Networking (INFLIBNET,CALIBNET, DELINET; Library
Legislation and Prevailing Acts:

Management of Library and Information Centre: Formats, Standards, Indexing,
Language, Technology: Library Functions and Operations; Physical Infrastructure Planning;
Resource management, Budget Preparation; Human Resource Planning & Development,
External communication, TQM concepts

Information Sources & Services: Sources of Information, Categorization (Types of services
- Rangananthan’s Theory- Ready Reference service, Long Range Reference service, Current
Awareness service and Selective Dissemination of Service, Abstracting), Impact of
technology and recent trends of information service, Bibliographical Organisation

Library Classification and Cataloguing: Schemes of Classification, Isolates & their
Arrangement, Notational System. Dewey Decimal Classification (DDC), Number Building,
Basic Concepts & Types of Catalogues, Subject Cataloguing, Forms of Catalogues, Indexing
Principles (KWIC, KWOC, POPSI, PRECIS), Trends in Cataloguing (ISBD, ISBN, ISSN,
MARC and Computerized Cataloguing), Sears List of Subject Headings. Keyword Indexing,
Chain Indexing

ICT Fundamentals:  Basics of ICT & Network Technology, Database Management
Systems, Software packages, Internet Tools and Services, e-Mail and e-Messaging, World
Wide Web, Pre- Written Software Packages- Preliminary Knowledge about the
availabilityof Library ApplicationSoftwares e.g. CDS/ISIS, KOHA. SOUL.LIBSYS).

ICT in Libraries: Automating the Library - Automation Process/Packages - KOHA and
New GenLib, etc., Digitization and Digital Libraries,D-Space and GSDL

TRADE TEST

Theory and practical covering above syllabus including following:

Cataloguing of books and periodicals according to AACR-2.1988
UDC, CC Classifications
Assignments on library automation software & MS Office
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WRITTEN TEST

(1) Basics: Shear Force and BendingMoment, Basic Principles of Thermodynamics. Boilers

2

®)

(6)

)

(8)

)

(10)

andTurbines, Internal CombustionEngines, Refrigeration andAir-Conditioning.
MachineTools, Renewable and Non-Renewable Resources. Environmental Pollution,
Human Population and The Environment,

Mineral Dressing: Various Mineral Resources inlndia, Crushing, Grinding, Laboratory
Sizing Technique, Industrial Screening& Classification, Gravity Concentration, Heavy
Media Separations, Flotation, Magnetic &Electrostatic Separator

Fuels and Refractories:Solid Fuels, Liquid Fuels, GaseousFuels, Combustion,
Refractories

Ferrous Metallurgy: Raw Materials for IronMaking. Quality Requirements of
RawMaterials, BurdenPreparation. Blast Furnace Fuel, Blast FurnaceOperation,
Chemistry of Blast Furnace Operation, Modern Development of Blast
FurnaceOperation, Steel MakingProcesses, Raw material for steel making, LD Process.
Electric and Induction FurnaceProcess. De-OxidationPractice. Secondary Steel
MakingProcesses, Continuous casting of steel

Non FerrousExtractive Metallurgy: Extraction of Metals from oxide &sulphideOres.
Extraction of Metals fromHalides, Extraction of PreciousMetals, Production of
SecondaryMetals.

Material Testing:HardnessTest, Tensile Test, Impact Test, Fatigue Test, Creep Test,
Non- destructive Testing, Temperature Measurement andCalibration

Physical Metallurgy: Crystal Structure of Metals, Solidification ofPure Metals
&Alloys, Equilibrium Diagram, Solid Solution, Cast Iron. Metallurgical Microscope

Principles of Extractive Metallurgy: Principles of pre-treatment of ores for metal
extraction, General methods and principle of extraction, Basic approaches to refining,
Principles of metal extractions, Principles of metallurgical thermodynamics reaction
kinetics

Sponge Iron and Ferro Alloys: Sponge Iron Making and its Thermodynamics, Major
Direct Reduction Processes, DRI Plant Operation, Quality Control in Sponge Iron
Plant. Production of Ferro-Alloys

Heat Transfer, Fluid Flow & Furnaces: Fluid Flow, Heat Flow. Classification of
Furnace & Examples of some Metallurgical Furnaces, Principles of heat Generation in
electric Furnaces, Heat Losses, Heat Balance & Furnace Efficiency, Waste heat
Recovery System in Furnaces.
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Heat Treatment Technology: Solid State Phase Transformation, Heat Treatment
Process forSteels, Hardenability. Surface HardeningMethods, Heat Treatment of Non
FerrousAlloys, AlloySteels

Mechanical Metallurgy:Dislocation, Deformation ofMetals,
StrengtheningMechanism, Fundamentals of metal working,Recovery, Recrystallization
and GrainGrowth, Rolling, Forging, Extrusion. WireDrawing, Elementary concept of
deep drawing

Metal Joining: Classification ofWeldingProcesses, Gas Welding, Arc Welding,
Thermit Welding, Resistance Welding, Welding of Steel, C.I & Cu. Alloys, Metallurgy
of Welding, Brazing and Soldering

Foundry Engineering: Foundry as a ManufacturingProcess, Pattern and
PatternMaking. MouldingMaterials, Moulds and MouldMaking, Binders andAdditives.
Core and CoreMaking, Moulds and MouldMaking, MeltingPractices, Methods of
Pouring andFeeding, Cleaning ofCasting, Special CastingTechniques, CastingDefects

TRADE TEST

Theory and practical covering above syllabus including following:

Operation of characterization equipments used in mineral processing, Material Testing,
Metallography, Heat Treatment, Foundry Shop, Welding Shop. Microscopes, Metallurgical
Analysis

Page 2 of 2



@ Advt. No.-01/2019
. Post Code-T07

M Post-Technical Assistant
Subject-Computer Science/IT
SYLLABUS

WRITTEN TEST

Data Structure: StringProcessing, Arrays, Stacks &Queues, LinkedList, Tree, Graphs,
Sorting Searching & Merging, FileOrganization, Use of C Language

Digital Electronics:Basics of Digital Electronics. Combinational Logic Circuits, Sequential
Logic Circuits, Registers, Memories&PLD, A/D and D/A Converters

Object Oriented Methodology: Object Oriented Programming(OOPS)Concepts,
Introduction toJava, Using JavaObjects, Java Programming

Office Automation Concepts: MS Office —Excel. Power Point, Word, Access

Operating  System:ProcessManagement, Memory Management, DeviceManagement,
FileManagement, ~SystemProgramming, Components Inside theComputers(PC)&their
Interconnection, Basic Maintenance of Computer andTrouble Shooting Procedures, Basic
Networking Devicesandtheir interfacing

Data Communication & Computer Network (Basics): Network&Protocol. Data Encoding,
Data Communication & Data linkcontrol, Switching &Routing, LANTechnology, TCP/IP

Database Management System Concepts: DataModels, RelationalDatabase, Structured
QueryLanguage, Security andIntegrity

Internet and Web Technology:InternetBasics. Internet Connectivity &WWW,
[nternetapplicationandSecurity, ~ Website Classifications, Development of Portals
UsingHTML, Client side Scripting withJavaScript, Server Side Scripting, Server Side
Programming usingPHP; TCP/IP, InternetProtocol, Subnet Address Extension, UDP,
DOMAIN NAME SYSTEM. Internet Applications& Services, HTML &InteractiveTools

Cryptography & Network Security: Possible Attacks onComputers, Digital Certificate
&Public KeyInfrastructure, Internet SecurityProtocols, User Authentication, Network
Security& VPN

Software Engineering: Software ProjectManagement Basics.Requirement analysis and
specification,Software Design, User InterfaceDesign. Software Coding &Testing, Software
Reliability

Computer Hardware & Maintenance: Computer CentreManagement, Site Preparation
&lInstallation, Mother Board andComponents, Display, Power Supply andBios, Maintenance
and TroubleShooting, Networking Devices and theirlnterfaces
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'lé- Subject-Computer Science & IT
L1l

Business Models of E-Commerce: Basics

ElectronicPaymentSystem & Security Issuesin e-Commerce: Basics

Data Mining & Data Ware Housing: Concepts

Multimedia and Animation Techniques:Basics

TRADE TEST

Theory and practical covering above syllabus including following:

e Writing Shell script; Writing programs in C, C++, Java, C#. VB.Net etc: Writing
home grown Pythonfunctions, Creation of XML file.

e MS office assignments

Creation of a network of few computers

Creation of a query to display assignment

Developing portals /web pages using HTML / PHP

Installing OS, hardware and software

Connecting hardware components
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l—m Post-Technical Assistant/Jr.Engineer
Subject-Electrical Engineering
SYLLABUS

WRITTEN TEST

Circuit and Network Theory: Magnetic Circuits, Coupled Circuits, Circuit Elements and
Analysis, Network Theorems. AC Circuit and Resonance, Poly-phaseCircuit, Transients. Two-
PortNetwork

Electrical ~ Engineering  Material: ConductingMaterials, Semiconducting ~ Materials,
InsulatingMaterials, Dielectric Materials, Magnetic Materials. Materials for Special Purposes

Energy Conversion: DC Machines and Transformers, DCGenerator, DC Motors, Single Phase
Transformer, Auto Transformer, InstrumentTransformers, Three Phase Induction Motor,
Alternator, Synchronous Motor, Single Phase Induction Motor. Commutator Motors, Special
Electrical Machine, Three Phase Transformers

Analog  Electronics and OP-AMP:P-N JunctionDiode, Special Semiconductor Devices,
Rectifier Circuits & Filters, Transistors. Transistor Circuits, Transistor Amplifiers &Oscillators,
Field Effect Transistor, Operational Amplifiers

Electrical Measurement & Instrumentation, Measuring Instruments:MeasuringInstruments.
Analog Ammeters andVoltmeters, Wattmeters and Measurement ofPower, Energy meters and
Measurement ofEnergy, Measurement of Speed, Frequency and PowerFactor, Measurement of
Resistance, Inductance &Capacitance, Sensors and Transducer, Oscilloscope

Generation Transmission & Distribution:Generation ofElectricity, Transmission of
ElectricPower, Over HeadLines, Performance of Short & MediumLines, EHVTransmission,
DistributionSystems, UndergroundCables.

EconomicAspects:Causcsoﬂowpowerfactorandmethodsoﬁmprovementofpowerfactorin power
system, Factors affecting the economics of generation, Peak load and Base load on powerstation,
Types ofTariff. Substation

Power Electronics:Thyristor, Firing Circuits for Thyristor, Phase Controlled Rectifier
(Converter). Inverter, Chopper, Cyclo Converter, Power Semiconductor Devices and its
Protection, Thyristor Applications, A.C & D.C Drives.

Microprocessor & its Interfacing: Introduction of Microprocessor & Micro Computer.
Memory and I/O Interfacing, Peripherals, Interfacing DAC & ADC
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l_,%q/i_, Subject-Electrical Engineering

Electrical Drawing

Switch Gear and Protective Devices:FaultCalculation,  Fuses, CircuitBreakers.
ProtectiveRelays, Protection of Electrical Power Equipment andLines, Protection Against Over
Voltage andLighting, StaticRelay

Utilization of Electrical Energy and Traction:ElectrolyticProcess, ElectricalHeating,
Principles ofArcWelding, Illumination, IndustrialDrives. Electric Traction

Electrical Installation and Estimating: Indian ElectricityRules, Electricallnstallations,
InternalWiring, Over HeadlInstallation, Over HeadServiceLines, Estimation
forDistributionSubstations

Testing and Maintenance of Electrical Machine:Installation. Commissioning and Testing
ofMachine; Installation, Commissioning and  Testing  ofTransformer; Installation,
Commissioning & Testing of Sub-station; Maintenance.

Control System Engineering:Signal FlowGraph, Time ResponseAnalysis, Analysis of Stability
by Root LocusTechnique, Frequency ResponseAnalysis, NyquistPlot

HVDC Transmission:DC  Power Transmission Technology, Converterand HVDC
SystemControl, Converter and HVDC SystemControl, Smoothing Reactor and DCLine, Reactive
PowerControl, Introduction to Multi Terminal DCSystem

TRADE TEST

Theory and practical covering above syllabus including following:

Circuit Diagrams, Electrical Equipment(S) and Products, Verification of Theorems. Electrical
Machines, Electrical Drawing, Wiring Diagram And ControlCircuit, Single Line Diagram Of
Substation, Computer Aided Electrical Drawing Using Software, 1-Phase & 3-Phase
Transformer AssemblyDrawing.

Page 2 of 2



