ODISHA PUBLIC SERVICE COMMISSION
WEBRBSITE - http://opsc.gov.in

ADVERTISEMENT NO. 01 OF 2023-24,

Recruitment to the posts of Lecturers in 13 different disciplines under
Odisha Technical Education & Training Service Cadre (Group-B] under the

Department of Skill Development & Technical Education

Online applications are invited from the prospective candidates through
the Proforma Application Form to be made available in the WEBSITE
|http:/ fopsc.gov.in). The link for online application and submission shall be
available from 26.04.2023 to 26.05.2023 (Note- 26.05.2023 is the last date for
submission of Registered Online Application] for recruitment io 224 (T3-w|
posts of Lecturers in 13 different disciplines under Odisha Technical Education 8
Training Service Cadre (Group-B] under the Department of Skill Development &
Technical Education in Level-10 of the pay matrix as in ORSP Rules, 2017 with
usual Dearness and other Allowances as may be sanctioned by the Government
from time to time. The Examination will be conducted in accordance with the
provisions of the OTE & TS Rules, 1985 as amended from time to time.

2. VACANCY POSITION:

As per requisition submitted by the Department of Skill Development &
Technical Education, Government of Odisha, the category wise vacancy position
along with reservation thereof is given below:

8l. Name of No. of No. of posts reserved for
No. the discipline Vacanc | e | e | —— [
P s ST SC [SEBC/ UR | PWD | Ex-SM SP
Cat-II Cat
(Hard of | -III
Hearing
with
suitable
e > T | | ... (IS I—
1 2 % |+ | &l a8l 7| & |G} 30 L1
|1 | Civil Engincering 45 | 10 | 9 | 5 | 21 ! t 1
S | (15-w) | (3-w) | (3-w] |(2-w]|(T-w] |
2 | Electrical 43 12 fa 4 21 | 1 1 1
.| Engincering (14-w) | (4-w) | [2-w) | (1-w) | (7-w) | |
3 | Mechanical 33 16 10 5 22 1 1 2 L
| Engineering (17-w) | (S-w) | [3-w] | (2-w] (7-w] iy
4 | Eleetronics & 24 10 5 i B | - 1 ---
Telecommunication| (B-w) | (F-w) | (2-w} (3-w] |
| Enginecring | ! SN, S LI | -
5 | Computer Science 9 2 4 o 3 ---
|| & Engineering Bw) | Oew) [(ew)|  ((1ew)| E
6 | Mathematics 11 ¥ 2 0 2 -
| P | (4w | 2-w) (1w [1-w]
7 | Physica 13 | 3 3 1 | & 1 --- -
— L (Aew) | (-w) | [1-w] (2-w] i AS—
8 | Chemistry 11 2 2 3 | 4 - - --- -
— ol ew) | (ew) [(Lwh [ (lew) [(Iow) | | :




El.  Name of No. of | No. of posts reserved for
No. the vacan | g1 | 5C [SEBC|/ UR |  PWD T '
discipline cles Cat-Il |Cat-|Ex-SM| SP
(Hard of | IIT
Hearing
with '
suitable
S| I | TV | | S =l . aid) i— 1 _
9 | Automobile 3 | 1 | 0 1 - “ea --- {
___|Engineering | . .
10 | Chemical | 2 O LE] 1 1 . — | =a=
Engineering | | ) Il bl
11 | Metallurgy 5 2 1 0 2
[ | (2=w] | (1-w) | L -w) | —
12 | Mining 3 2 0 0 1 sl ---
| Engmecring [ (l-w) | {l-w) | | | —= s I
13 | Geology 2 0 0 0 2
L4 W | | [I-w] | I N
TOTAL 224 B7 43 20 a4 B 5 1
(73-w) |[22-w) (14-w] (6-w) | (31-w) (Category II-5)
_— | | (Category II-3) | }
Note:

A,  The candidates belonging to Ex-Serviceman/ Sports Persons/ Persons with
Disabilitics when selected as per reservation provided for them, shall be
adjusted against the categories 1o which they belong.

b. In the event of non-availability of suflicient number of eligible / suitable women
candidate(s) belonging o any category, the vacancies/ remaining vacancies of
that category shall be filled up by eligible & suitable male candidate(s) of the
BEHMEe CAlCEOry,

c.  Exchange of reservation between SC & ST will not be considered.

d.  The number of vacancies to be filled up on the basis of this recruitment is
subject 1o change by the Government without notice, depending upon the
exigencics of public service at the discretion of the State Government.

AGE:

A candidatc must have attained the age of 21 years and must not be above
the age of 38 years as on the 1= day of August, 2022, i.c. he/she must not have
been born earlier than 2 August, 1984 and not later than 1st August, 2001,

The upper age limit is relaxable by 05 (five) years for candidates belonging to
the categories of 8.C./8.T./8.E.B.C, /Women/Ex-Scrviceman and by 10 (ten} vears
for Persons With Isabilities whose permanent disability is 40% or more.

Persons with Disabilities belonging te SC/ST/SEBC categorics are
eligible for cumulative age relaxation benefit.

Provided that, & candidate who comes under more than one category
mentioned above, he/she will be eligible for only one age relaxation benefit, which
shall be considered most beneficial to him /her.



SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN [N NO
CABE BE RELAXED,

Date of birth entered in the High School Certificate or equivalent Certificate
1ssued by the concerned Board / Council will be accepted by the Commission.

NOTE:- Candidates should also note that once a Date of Birth has been
claimed by them and entered in the records of the Commission for the
purpose of admission to an examination, no change will be allowed
subsequently on any grounds whatsoever. If, on verification at any
subsequent stage, any variation is found in their date of birth from the one
entercd in their High School Certificate or equivalent certificate, the
candidature of the candidate concerned, will be rejected and or she/he may
be debarred from present and future recruitment.

Electronics &
Telecommunication
Engineering

Educational Qualification:

' 8L | Name of the Educational Qualification
| No. Discipline

1 x ) 3

1 | Lecturer in Civil Bachelor's Degree in Engineering/ Technology in
Engineering Civil Engincering with First class or equivalent.

Il the candidate has a Master's degree in

. Engineering/ Technology, First Class or equivalent is
required at Bachelors or Masters level in  the
concerned disciplines.

[ 2 | Lecturer in Bachelor's Degree in Engineering/ T]:'cchnulﬂgy in |

Electrical Electrical Engineering with First class or equivalent.
| Engineering

If the candidate has a Master's degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in  the concerned
disciplines,

3 | Lecturer in Bachelor’s Degree in  Engineering,/ Technology in |
Mechanical Mechanical Engineering with First class or equivalent. |
Engineering

If the candidate has a Master’s degree in Engineering,/

| Technology, First Class or cquivalent is required at
Bachelors or Masters level in  the concerned
disciplines. -

4 | Lecturer in Bachelor's Degree in Eng:inaeriﬁ:g,f Technology in |

Electronics & Telecommunication Engineering with
First class or equivalent.

If the candidate has a Master'’s degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned
disciplines.




ol

| Geology

' 8l. | Name of the Educational Qualification
No. | Discipline
1 2 3
5 | Lecturer in Bachelor's Degree in Engineering/ Technology n
Computer Computer Science & Enginecering with First class or
Brience equivalent.
& Engineering ) ) . _
If the candidate has a Master's degree in Engineering;/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned disciplines.
6 | Lecturer in First class Master’s Degree or equivalent in
Mathematics Mathematics

7 Lecturer in First class Master's Degree or equivalent in Physics
Physics - -

a8 Lecturer in First class Master's Degree or equivalent in Ehem.[sr_r}'
Chemistry

9 Lecturer in Bachelor's Degree in Engineering/ Technology in
Automohile Automobile Engineering with First class or equivalent.
Engineering

If the candidate has a Master's degree in Engineering/
Technology, First Class or equivalent 18 required at
Bachelors or Masters level in the concerned disciplines.

10 | Lecturer in Bachelor's Depgree in Engineer?g / Technology mn
Chemical Chemical Engineering with First class or equivalent.
Engineering

If the candidate has a Master's degree in Engineering/f
Technology, First Class or equivalent 15 reguired at
Bachelors or Masters level in the concerned disciplines.

11 | Lecturer in Bachelor's Degree in Engineering/ Technology in

Metallurgy Metallurgy Enpineering with First class or equivalent.
If the candidate has a Master's degree in Enginecering)/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned
disciplines. -

12 | Lecturer in Bachelor's Depree in Engineering/ Technology in
Mining Mining Engineering with First class or equivalent.
Engincering

If the candidate has a Master'’s degree in Engineering/
Technology, First Class or equivalent is reguired at
Bachelors or DMasters level in the concerned
digciplines,

13 | Lecturer in First class Master’s degree or equivalent in Geology.

N et L




5. MAIN JOB CHART:;

Teaching in any of the Government Engineering Schools;/ Polytechnic of the State
of Odisha,

6. METHOD OF SELECTION:

The sclection of candidates for recruitment to the post of Lecturers in OTE & TS
Cadre will consist of the following successive stages:-

{a) Written examination — 500 marks
(b} Interview [Personality Test) - 50 marks

The Scheme of Examination and broad outlines of the syllahi for the said
examination are enclosed at Appendix-IL.

Note- Any details relating to this recruitment like cut-off marks, answer keys,
individual marks ctec. shall only be declared on the website of the Commission
after publication of the final results and select list,

T. ZONE OF EXAMINATION:

The Written Examination will be held at Balasore, Berhampur,
Bhubaneswar, Cuttack & Sambalpur zonc depending on the number of candidates
from the respective zone, In case sufficient number of candidates are not available
for any of zones, the candidates opting for those zones will be accommodated at
Cuttack. Request for change of Examination Centre shall not be entertained.

8. OTHER ELIGIBILITY CONDITIONS:

{i} The candidate must be a citizen of India;

[iij The candidate should be able to speak, read and write Odia and must have
passed a language test in Odia equivalent to that of Middle English School
standard conducted by the Board of Secondary Education, Odisha or any other
Board or Council of the Secondary Education approved by the Government of
Odisha in support of passing of Odia Language Test (M.E Schoal standard)

(iii} A candidate, who has more than one spouse living or in case of a woman candidate, if
married to a person having one spouse living, shall not be eligible for appearing at
the examination, unless the State Government has exempted his/her case from
operation of this limitation for any good and sufficient reasons.

(ivi Government Servants, whether temporary or permanent, are ecligible to apply
provided that they possess the requisite qualifications and are within the prescribed
age limit as provided under Para-3 & 4 of the Advertisement. They must inform
their respective Heads of Departments in writing regarding submission of their
applieation for this recruitment and obtain “No Objection Certificate™.



5.

{v] If & candidate has, at any time, been debarred for a certain period/chance(s) by the
Odisha Public Service Commission or other State Public Service Commission or
U.P.8.C. from appearing at any Examination/Interview, he/she will not be eligible
for such recruitment for that specified period fchance(s|.

[vi] Only EQ CAn tes, who possess the requisite gqualification and fulfil other
eligibility conditions by the closing date of submission of online applications

will be considered eligible.

(vii] The Period of Probation will be applicable as prescribed in the recruitment rule,

fvitij Ewvery candidate selected for appointment shall be examined by the Medical Board.
A candidate, who fails to satisfy the Medical Board, shall not be appointed.

{ix} The candidate must have good moral character. Also, a candidate must be of good
mental condition and bhodily healthy and free from any physical defect likely to
interfere with the discharge of his/her duties as an officer of the Service/Post. A
candidate, who, after such medical examination, as the Government may preseribe,
is not found to satisfy these requirements, will not be appointed,

(x] A candidate who claims change in his/her name after having passed the High
Schogl Certificate Examination or equivalent examination, is required to fumish
copy of publication of the changed name in local leading daily newspaper as well as
capy of notification in the Gazette in support of his/her change of name.

9. IMPORTANT POINTS:

(I} A candidate found guilty of seeking support for his/her candidature by
offering illegal gratification or applying pressure on any person connected
with the conduct of the recruitment process or found indulging in any type
of malpractice in course of the selection or otherwise, shall, in addition to
rendering himself/herself liable to criminal prosecution, be disqualified
not only for the recruttment for which she/he is a candidate, but also may
be debarred, either permanently or for a specificd peried, from any
recruitment or selection to be conducted by the Commission.

[[l)  The provisions of the Odisha Conduct of Examinations Act, 1988 (Odisha
Act-2 of 1988 are applicable to this Examination conducted by the Odisha
Public Service Commission. Any viclation of the above Act and viclation of
“Instructions to candidates” [as provided in the advertisement,
application form, Admission Certificate & Answer Scnipt etoc.) will be
seriously viewed and disciplinary action will be taken apganst the
concerned candidates as deemed proper.

(1] Omnline applications submitted to OPSC, if found to be incomplete in
any respect, are liable to rejection without entertaining any
correspondence with the applicants on that score.

(V] Admission to the Written Examination/Viva Voce Test will be
provisional. If on verification at any stage before or after the
examination/interview, it is found that a candidate does not fulfil all
the eligibility conditions, his/her candidature will be liable to
rejection. Decision of the Commission regarding eligibility or
otherwise of candidate shall be final.




(V] This advertisement should not be construed as binding on  the
Government Lo make sppointment.

(V1] Concessions meant for SEBC, 8C & ST by hirth are admissible to the
Socially Educationally Backward Class, Scheduled Caste and Scheduled
Tribe of Odisha only.

(VII} The posts are permanent,

(VII[) All persons appointed under the Government of Odisha on or after 1=
January, 2005 shall not be eligible for pension as defined under sub-rule
(1) of Rule-3 of the Odisha Civil Services (Pension) Rules, 1992 but shall
be covered by the defined Contributory Pension Scheme in accordance
with the Odigha Civil Services [Pension) Amendment Rules, 2005,

(Ix) Any misrepresentation or suppression of information by the

candidate in the online application, will result in cancellation of
his/her candidature or penalty, as decided by the Commission be
imposed on the candidate.

(X)  Mere empanelment in the select list shall not confer any right for
appointment unless the Government is satisfied after making such
enguiry as may be deemed necessary that the candidate is suitable in all
respects for appointment to the Service.

[xl] Community [caste status) once mentioned by the candidates under
the appropriate box of the online application form, will be treated as
final and the same shall not be changed subsequently under any
circumstances.

(X1l}] Candidates are required to bring the copies of certificates and other
requisite documents as stated under Para-10 of this advertisement at the
time of document verification.

(%I} No request for withdrawal of candidature and change of category will be
entertained ander any circumstances.

10. CERTIFICATES/DOCUMENTS TO BE ATTACHED:

Candidates who qualifly in the Written examination and are called for
document verification should be in readiness to submit the Hard copy of Online
Application Form, along with true copies of the lollowing documents duly self-
certified. The candidates are required to mentiem on each document
“submitted by me” and put their full signature & date on the same. They must
not attach the original certificates with their hard copy of online Applications.
Only those who are called for the Document Verification,/Personality Test or
Interview will be required to bring with them the original certificates on the day
of verification as decided by the Commission, failing which he/she shall not

be allowed to appear at the Personality Test or Interview.

If a candidate fails to furnish any of the original certificates and
documents in respect of the attested copies submitted with the application
during Document Verification, his/her candidature will be rejected.
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H.5.C. or equivalent certificate in support of declaration of age issued by
the concerned Board fCouncil;

Bachelor's degree certificate from recognized University,
Master's Degree certificate from recognized University, wherever applicable.
Mark-lists of all semestera / annual examination in support of all the

aforesaid examinations passed (H.5.C. to Master’s Degree) including fail
marks, if any, issued by the concerned Board [ Council /University.

NOTE-1: (i) Candidates who have not been awarded percentage of marks, but only

le]

(gl

()

()

al

k)

()

lm)

"GRADE MARKS", should, along with their applications, produce the
Conversion Certificate from the concerned University indicating the
actual equivalent percentage of marks and the conversion formula, failing
which, their applications are liable to be rejected.

[ii) While filling up the relevant box of the online application form, the
candidates have to mention the marks (Excepting the marks secured in
the Extra-Optional / 4th Optional Subject) in the examinations passed
[HSC to Master's Degree).

Caste Certificate by birth in support of claim as S.C/5.T./SEB.C.,
wherever applicable (Flease see Note-2-Para-10).

Required Odia Test Pass Certificate from the competent authority,
wherever applicable (Fleass see Para-8(ii] & Note-3-Para-10}.

Discharge Certificate issued by the Commanding Officer of the Unit last
served: Ex-servicemen candidates must submit an Affidavit that he has
not been appointed aganst any cvil post after Military Service, wherever
applicable.

Identity Card, issuecd by the Director of Sports, Odisha in case of Sports
Persons, wherever applicable.

Permanent Disability Certificate (indicating percentage of disabilitv.i.e,
40% or more] issued by the concerned Medical Board, whenever
applicable,

If a candidate claims to posscss qualification, equivalent to the prescribed
gualification, the rule/authority fwith number & date) under which it is so
treated, must be furnished with the hard copy of the online Application.

Certificate of good character from the Principal / Proctor/ Dean or Professor
in charge of Department of Teaching of the College or University/
Institution in which last studied.

Two recent passport size photographs with signature on its front, which
has been uploaded with enbine application form.

No Ohbjection Certificate from their competent authorities in case of
Government Servants,



..

NOTE-2: Candidates claiming to be belonging to S.E.B.C./8.C.[/B.T.
categories by birth are required to submit copy of the relevant
Caste Certificate as mentioned in their online application form
& issued by the competent authority in the prescribed form.
Candidates of SEBC category |other than Creamy Layer] must
submit copy of Caste Certificate issued by the competent
authority within the last three years by the closing date for
submission of online application form in the prescribed form.
The SEBC certificate which is more than three years old by the
closing date of submission of online application form is liable
for rejection.

{i} Women candidates belonging to S.E.B.C./] 8.C.[/8.T.
categories are required to submit Caste Certificates by
birth showing “daunghter of ......ccomomeea™. Caste
Certificates by wvirtue of marriage (i.c. showing “wife of
cersmensssnssesnnes ] @€  not acceptable and liable for
rejection.

[iif OBC Certificates will not be accepted in lien of SEBC
Certificates AND CANDIDATES SUBMITTING OBC
CERTIFICATE ARE LIABLE FOR REJECTION.

NOTE-3: Bachelor’s Degree Certificate, Master’'s Degree Certificate,
Caste Certificate, Odia Test Pass Certificate, Discharge
Certificate of Ex-servicemen, Identity card issued from Director
of Sports & Permanent Disability certificate (indicating % of
Disability] must have been issued by the Competent authority
within the last date fixed for submission of online application
forms.

11. GROUNDS OF REJECTION OF APPLICATIONS: -

Applications of candidates will be rejected on any of the following
gronnds-

[&) [ncomplete online application form.

(b Declaration not signed [full signature) by the candidate in the hard copy of
online application form

(¢) Age limit of candidate not coming under para-3 of the Advertisement.

(d} No reguired education qualification as provided under Para-4 of the
Advertisement.

(e} Not furnishing copies of Certificates/documents cic. as provided under
Para-10 of the Advertisement.

ifl Odia Test [ME standard) not passed/Odia Test pass evidence not
furnished, as required under Para-8(ii) of the Advertiscment.
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(g Submission of wrong information /false information about qualification /

age/Odia Test Pass evidence/category status [5C/ ST/SEBC/ Ex-
servicemen / Sports Person/ Permanent Disability / Women etc)

[(h) Suppression of facts/information about eligibility, if any.

(i} Any other grounds as per the decision of the Commission

N.B.: Application/candidature of a candidate shall be rejected at any

stage of recruitment process when discerepancy is noticed/
detected.

HOW TO APPLY:

Candidate must go through the details of this Advertisement available
in the Website of OPSC before filling up online application form.

Candidates must apply online through the Website of the OPSC

http:/ /opsc.gov.in. Applications received through any other mode
would not be accepted and summarily be rejected.

The online application form is automated and system driven and will paide the
candidate seamlessly in filling the application. The reguisite options shall be
enabled and information shall be asked as per data furnished by the
candidate. Before filling up the information, ensure that accurate information
is fed, for edit option is limited & on conformation there is no scope for
further edit even if wrongful entry has been made while filling up application,
No further representation from the candidate shall be entertained on
that score.

Candidates are requested to upload the scanned image of latest passport size
photograph along with scanned image of their full signature and scanned
image of Lelt-Hand Thumb Impression (LTI in the online Application Form.
Uploaded photograph, Specimen [full] signature and LTI must be clearly
identifiable/ visible, otherwise the application of the candidate is liable to be
rejected by the Commission and no representation from the candidate will
be entertained.

Candidates should keep at least two copies of latest passport size photograph
which is uploaded in the online application form for future use.

On successful submission of the online application. form, @ ungue "Permanent
Public Service Account Number (PPSANY will be assigned to the applicant,
Candidates are reguired to take a printout of the finally submilted online
Registration/ Re-registration and finally submifted online application forms
and put his/ her signature under the declaration for submission lo OPSC along
with comies of requisite certificate & documents as and when asked.

The candidates are advised to submit the Online Applieation Form well
in advance without waiting for the closing date to avoid last hour rush.

Admission Certificate to the eligible candidates will be uploaded in the
Webgite of OPBC prior to the date of Wrilten Examination. The date &
programme of Written Examination or Interview will be published in the
OPSC Website & in the Newspapers. The candidates are required to




11

download their Admission Certificate/Instruetion to candidates from
Website, Mo separaic correspondence will be made for this purpose,

] Any complaint on the conduet of examination must be sent to the Grievance
wing of the Commission by e-mail {opsc@nicin) within 03ithree] days of
completion of the examination

To resolve any tlechnical Problem faced in filing up of online
Registration/ Re-registration and application forms, candidate may contact
OPSC Technical Support over Telephone No. 067 1-2304707 between 10,30 AM,
to 1.30 P.M, & 2.00 PM. tao 5.00 P.M. of any Odisha Government working days.

In case of any puidance/information en this advertisement and
recruitment, candidates may go through the FAQ available in the website of the
Commission or contact the O.P.5.C. Facilitaton Counter over Telephone
No.0A71-23041417 2305611 & Extn.-218 on any Odisha Government working
day between 10.30 AM. to 1.30 P.M. & 2.00 P.M. toe 5.00 P.M.

The candidates are required to visit the website of the Commission at
http:/ /opsec.gov.in for detailed information about important Notices, rejection
of applications, date &% time of Examination/Interview etc. and also te keep
track of publication of various Notices to the effect in the leading local daily
newspapers [or information.

CLOSING DATES
THE LINK FOR ONLINE APPLICATION AND SUBMISSION SHALL BE
AVAILABLE IN THE WEBSITE FROM 26.04.2023 TO 26.05.2023
(NOTE: - 26.05.2023 [5 THE LAST DATE FOR SUBMISSION OF

REGISTERED ONLINE APPLICATION FUMRM)

NBE - THE ONLINE AFPLICATION FORM IF FOUND DEFECTIVE IN ANY EESPECT
AFE LIABLE TO BE SUMMARILY REJECTEL.
~h
ML 1%
L g

CUTTACHK SECRETARY,
Dt 17.04 2023 ODISHA PUBLIC SERVICE COMMISSION,
CUTTALCK






SCHEME OF EXAMINATION

The examination will be conducted in the following successive stages-

i.Written Examination

i, Interview (Personality Test)
The written examination will be conducted in General English, General Knowledge & concerned
subject.
General English and General Knowledge will be coverad in one paper consisting of 100 marks {50
marks each) & the examination shall be of 02 hours duration, The examination will be conducted in
objective type pattern. There shall be negative marking of 25% weightage.
The examination in the concerned subject will cover 400 marks consisting of two papers ..e,
Paper-1 and Paper-11 having 200 marks each. The examination will be in objective type patterm &
each paper shall be of 3 hours duration. There shall be pegative marking of 25% weightage.
Candidates are reguired to answer the papers in English only, Chapter-wise distribution of marks
and type of questions to be set for the written test shall be decided by the Commission. However,
care shall be taken to cover all the chapters prescribed in the syltabus,

The standard of Examination shall be of Master's Degree in respect of the posts/
disciplines for which the qualification is Master's Degree and standard of Examination shail be of
Bachelor's Degree in respect of the posts/ disciplines for which the gualification is Bachelor's
Degree as prescribed in Schedule-A of the Odisha Technical Education and Training Service
{Amendment) Rules, 2013.

The qualifying marks are 50% for UR/SEBC candidates, 45% for SC/ST candidates and 40% for
Sport Persons/ PWD/Ex-servicemen candidates.
The candidates, who will secure qualifying marks in the written examination, will be called for
interview in order of merit in the following manner,

"Provided that where the number of vacancies is up to 2twe) the number of candidates to be
calied for interview shall be 5(five) and where the number of vacancy exceeds 2twa), the number
of candidates to be calied for interview shall be twice the number of vacandies”.

The Commission shall conduct the Interview for 50 marks,

The merit list shall be prepared by taking into consideration the marks obtained in the written
exarination and interview together.






SYLLABUS

FOR RECRUITMENT FOR THE POST OF LECTURERS

IN THE ENGINEERING SCHOOLS/ POLYTECHNICS

UNDER THE ADMINISTRATIVE CONTROL OF D.T.E. & T,

SKILL DEVELOPMENT & TECHNICAL EDUCATION DEPARTMENT, GOVERNMENT OF ODISHA

(ODISHA TECHNICAL EDUCATION & TRAINING SERVICE)
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COMPULSORY PAPER

General English

The guestion paper in General English will be designed to test the
candidate’s understanding of Englizh and workmaniike use of words, The
distribution of guestions and marks would be as follows:

1. Grammar usages and Vocabulary - 26 marks
2. Comprehension - 15 marks

Total - 50 marks
The standard of questicns of General English may be equal to Higher
secondary Level (+2 Level)

General Knowledge

The paper in General Krowledge will include knowledae of current
events and mallers as of everyday obgervation and experience in the sclientific
aspects of life as may be expected of an educated person, The paper will also
Include questions on Histery of India and Geography of such standard which the

candidates should be able to answer without special study, Tetal 50 marks
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1. CIVIL ENGINEERING : f-i.

Paper |
4. Solid Mechanies:- Elastic constants, plane slress, plans strain, Mohr's circle, combinad siress;
Elastic heories of Tailure; Simple bending, Shear, Torsion of circular and rectang ular seclions and

simple members. Bending Momenl and Shear Force in statically determinate beams.

2_Struciural Analysis:- Analysis of determinale structures - difierent methods including graphical
methods, Analysiz of indeterminale skelstal frames - degree of indeterminacy, moment
distribution, slope deflection, stifiness and force methods, energy methods, Muller-Breslaw
principle and application. Plastic ar[alysis of indeterminate beams and simple frames - shape

Tantors.

2. Decign of Concrate Structires:- Limit stale design for bending, shesr, axial comprassion and
combined forces. Codal provisions for slabs, beams, walls and foolings. Principles of presiressed

concrete design, materials, methods of prestressing, losses,

4, Design of steel structures (Based on Limit State Method):- Anafysie and design of tension
and compression m_e'mbe.rs.. Column bases, Connaclionz- simple and eccentric beam-column

connechons.
5. Eu]iﬁing mMaterizl and Building Construction:-

(&) Bullding Materials:- Cement; Ee}mpnhmts different Iypes, setting fimes, slrength. Cement
Martar: tngna::henta proportions, water demand, maortars for plastering and mascnry. ﬁnnnrﬂm
impnrtanr::e of WG Ratio, Etrf:ngth dngredients ~1m:1udmg adrmixtures, workabilily, testing for
strength han-destructive t&ﬁtlng. milx deslgn methods, Bricks: Types, Irr:han Standan:l
classification, absorption, saturation factor, sirength in masonry.

() Buiding Construction:- Types of Foundations, Brick masonry, Stone masonry, Floorings,
Causes and prevention of cracks ln.t:nurldlngs, I:_ramp_pwm:ﬁqg. Speclal maintenance of buiidings.

§. Estimation, Construction Planning and Managﬂ-mant- F"reﬁml.nﬂr}' estimate, Detalled
es’umme Ep&{:l!' ications and cnsl analysis. Ear nhart, Lmi:eci I:uar chari, Wurk~hreakd::wn
sﬁuntures Aetivity- on — annw dﬂgFEf‘hE I:TIHE:EL paﬂ-l prnhamue.hc activity durations, Evenl- hased
netwarks, PERT networks: Time- cost siudy. Resource aHm::atmn
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Paper |

1. Water Resources and Hydraulic Engineering:-

fa) Irgation Enginsering- Consumplive use of water, fniggi.inn systerns, water demand
mssessment; Storapes and their yields, ground water and well hydraulics; Waterloaging, drainage
design; Design of rigid boundary canals, lining of canals; Sadiment transport in canals; Forces
acting on gravity dams and their deslgn, Design of headworks, distribution works, fails,
Crossdrainage works, outiets; River fraining

{B) Hydrolegy: - Hydrological cycle, precipitation and related data analyses, Probable maximum
precipitation, wnit hydrograph and synthetic unil hydrographs, Evaporation and transpiration:
Floods and thelr managemeni, Design Fiood, Streams and their gauging: Routing of floods;

Capacity of Reservairs.

{c) Fluid Mechanics- Fluid Properties, Pressure, Thrust, Buoyancy; Flow Kinematics, Integration
of fiow equations; Filow measurement, Relative motion; Moment of .mmmntur'n: Viscosity,
Boundary iayer and El:lntr_cd. Dimensional .-"'..I'I&:f'!.'SE-E,Flﬂw development, losses in pipe flows, Pips
networks, Flow measuring equipment and structures.

{d} Open Channel Flow:- Momentum and Energy principles in Open channal flow, Types of flow,

Flow sections and properties; Normal fiow, Gradually varied flow, Hydraulic jump.
2. Environmental Engineering:-

(8) Water Supply Engineering: - Sources of supply, design of intakes, Estimation of demand:
Water quality standards; Prmary and secondary freatment, detailing and maintenance of
treatment units; -Convéyance of treatment units, distribution systems of .tréaled water, leakages
and controf; Institutional and industrial water supply. .

(b)Waste Water Engineering:- Urban rain water disposalhQuantity and characteristics of waste
waler, Collection of waste water, Primary, Secondary and tertiary treatment of waste water,
Siudge digposal, effiuent discharge slandards, Institutional and Industrial sewage managemant,

{c) Solid Waste Managament- Eharacterlsuﬁ:s. ééne:atiun,-ﬂnllectinn and Transrﬁ'nnaﬁun._
Enginesred sysiems of solid waste management (reuse, recycle, recovery, freatment and
dispasal), Design and Management of landfills,

{(d) Air and Noise Pollution: - Alr poliution: sources and jmpacts, eir poliufion contrals, standards
and limits. Hoise pollution- impacts of noise, permissible limits, maasurements and control of neise

poliufion.



@y " 4. Geotechnical Engineering:-

o

o

i

of soils, Permeability and seepage, Effective slress principles, Shear strength, Consolidation,

Compaciion, stress disfribution in solls,

(b) Foundalion Engineering- Types of foundalions;, Foundation design requirements, Shallow
foundations - beanng capacity, settlement analysis in sands and clays, Deep foundations- pile
types, dynamic and static formulae, load carrying capacity of piles in sands and clays, group
action, negafive skinfriction , Earth pressure theories, effect of water table, layared soils, Stability
of slopes, Sub-surface investigations- scope, drilling bore holes, sampling, penetration fests, plate

load tests, geophysical tests.
4. Transportation Engineering:-

(@) Highway Engineering:- Geometric design of highwaye, Testing and specifications of paving
materials, design of flexible and rigid pavements

(b} Trafic Enginesring.- Traffic characterstics, theory of traffic flow, infersection design, trafiic
- signs and signal design, highway capacity.

=

5, Surveying:- Principles and classification: of surveys, mapping concepts, Coordinate systems,
Measurement of distance and directions, Leveliing, Theodalite traversing, Contours, Plane table
surveying, Errore and adjustments, Curves, Total station,

ta) Soil Mechanics: - Fundamental definifions and interrelationships: Properiies and {}Iass.iﬁcmd? )

L
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2. ELECTRICAL ENGINEERING F

Paperd
1 Elecirical Clreuits—Theory and Applications

Circuit components; network graphs; KCL, KNVL; circuit analysis methods: nodal analysis, mesh
analysis; basic network the.ﬂrer'na and applications; translent analysis RL,'RG and RLC circuite;
sinusoidal steady state analysis; resonant circuits and applications; coupled circuits and
dpplications; balanced 3-phase circulls. Two-porl networks, driving point and transfer funclions;
poles and zeros of network functions Eleriénts of networks synthesis, Filter-theary design and
spplications. Active fitters, Circuit simulation : Input formats; mathematical modelling; solution of
aguations; output formats; SPICE,

Z.8ignals & Systems

Representation of continuous—time and d screte-time signals: LTI systems; convoiution; impulse
responss; ime-domain analysis of LTI systems based on convolulion and differentialidiferance
Equa‘huns Fourier fransform, Laplace h'ans.furm Z-ransform, Transfer fun-:ﬂan Sampling and
recmfery of sig jnals DFT, FFT Processing of analug signals through discrete-ime systems.

1 EI'I.I'I. Theory

Mzxwell's equations, wave propagatien in bounded media. Eu::um:iary unn{’r tions, refiection and
rofraction of plane waves. Transmission -Ime - Disfributed parameter mn:uuts tramrﬁlilnﬂ and
Etandlng wa*.'a:s impaedance maiurung Ermtn chart. Wawgunde& FEII'EI|E| plane gulde TE TM

.l'_ ot || 3

and“TEHI wavés rectaniular arid ::;.fii’ n:inn:él ﬂétﬁéhﬁmd&s res.nna{ars Flanar transmisamn ﬁnﬂﬁ

'slnplln_e. m_mrns-m[.'ﬂ'me.

4. 'AHEﬂDQ'E.lEEII'QHiﬁ.H

Characteristics and equivalent circults (large and smalk-eignal) of Diode, BJT, JFET and MOSFET.
Diode circuits : clipping, clamping, reciifier. Bissing and bias stabilily, FET amplifiers. Curmrent
mirror, Amplifiars : single and muiti-stage, differential, oparational, feadback and power. Analysis
of amplifiers, frequencyresponse of amplifiers. OFAMP circuits. Filters; sinusoidal oscillators -
mteﬂr.m mr nsl:“latmn, E]ﬂng-tlT:lnE-IEl;ur and OPAMP Ez:lnflgl.rstmns for oscilizfors. Function
_ganergtturs and wave- -shaping circuits. Power supplies.

5. Digital Electronics

Boolean algebra; minimisation of Boslean functions; logic gales; digital IC families (DTL, TTL,
ECL, MOS, CMODS), Combinational circuits = arithmetic cireule, code converters, MUtiplexens and



decoders. Sequential circuits © latches and fiip-fiops, counters and shift-registers. Comparators,
timarg, multivibrators, Sample and hold circuits, ADCe and DACs. Semiconductor memories.

Programmable logic controller.
6.Energy Conversion

Principles of eleciromechanical energy conversion : Torque and emf in rotating machines. DS
machines ;| characteristics and performance analysis; starting and speed control of motors.
Transformers : principles of operation and analysis; regulation, efficiency; 3-phase transformers, 3-
phase induction machines : Characteristics, speed control. 3-phase synchronous machines :
Characteristics, parallel operations. Reactive power control. Special machines © stepper motors,
brushless dc motors, permanent magnet motors single-phase motors; Universal Motars.

7.Power El_ﬂc:tmni::s and Electric Drives ;

Semicondustor power devices: diode, transistor, thyristor, friac, GTCO., hﬁSFET and IGBT; static
characteristics and principles of operation; triggering circuits; bridge converters : fully-controlled
and half-controlled; principles of choppers and inverters; basic concepts of speed control of de and
ac metor drives, applications of variable-speed drives.

Papear-ii
1.Contral Systems

Elements of control systems; block-diagram representation; open-oop & closedicop systems;
principles and applications of feed-back, LTI systems . timedomain and frequency-domain
analysis, Stability : Routh Hurwitz criterion, rootloci, Nyquist's criterion, Bode-plots, Design of lead-
lag compensators. Proportional, Pl, PID controllers. State-variable method and application.
Principles of discrete-control syslems.

2.Electrical Engineering Materials

Electricalfelectronic behaviour of materials : conductivity, free-electrons and band-theory; infrinsic
2nd extrinsic semiconductor, p-n junction; superconductivity. Dielectric behaviour of malerials:
polarization phenomena; piezoeléctriic phemnomena. Magnetic materals : behaviour and
epplication. Photonic materials | refractive index, absorption and emission of light, opfical fibres,
lasers and opto-electronic materials.



J.Microprocessors and microcompuiers

.G_EPF

S-bit microprocessor ¢ architecture, CPU, module design, memery interfacing, 1O, F‘Erlpllha"
cantrollers Application. 1BM PC  architecture © overview, infroduction to DOS, Advanced
MICIOrOCESS0rs,

4. Measurement and [nstrumentation

Error analysis; measurement of curmant, v{zli&ge, poweEr, energy, power-factor, resistance,
Inductance, capacitance and frequency, Electranic measuring instruments multimster, CRO,
digital voltmeter, frequency counter, Q-meter, spectrum-analyser, distortion-meter. Transducers :
thermocouple, thermistor, LVDT, strain-guage, piezo-eiectric crystal. Use of transducers in
measuremsants of non-electrical quanliies. Data-acquisition systems.

E.IC Technology

Owverview of IC Technology, Unit-steps used in IC fabrication : wafer cleaning, photo-lithography,
wet and dry etching, oxidation, diffusion, in:|n~ir11plantatinn, CVD and LPCVD technigues for

deposition of poly-silicon, silicon, siliconnitride and silicon di-oxide; metallisation and passivation.
6.Power Systems : Analysis and Control

Power Generation concepts, Steady-state perdormance of overhead transmission lines and cables;
principles of active and reactive power transfer, Distribution system; Per-unit quantiies, Bus
admiftance and Impedance matrices; load flow, economic operation; Symmetrical componants,
analysis of symmelrical and unsymmetncal faults. Concept of system stability | swing curves and
equal area crterion. Flexible AC Transmission Systems (FACTS). Computer control and
;ﬁ.mnmaﬁnn : Introduction to energy control centres; various states of a power system; SCADA
systemns and RTUs.

7.FPower system protection

Principles of over current, differential and distance protection, Concept of solid state relays. Circuit
brakers. Load frequency control, Reactive power confrol, Line bus, generator, transformer
protection; numedic relays and application of DSP 1o pratection. Computer alded protection.

8.Non-conventional Energy Sources and Energy Management

Intraduction to the energy problem; difficulties with convenlional ensrgy sources. Wind-Energy:
Basizs of Wind burbine aerodynamics; wind-energy comversion systems and their integration into
electrical grid. Solar-Energy : Thermal conversion ; photo-voltaic conversion. Wave-enaergy.
Importance of Energy Management : Energy audii, energy economics | discount rate, payback
period, intemal rate of return, Iife cycle costing



1. MECHANICAL ENGINEERING

Paper-l

1. Theory of Machines:- Kinematic chain, Mechanisms and inversions, Motor Vehicle steering
gears, Hookes' Joint, Toothed gears, Tooth profiles, Inferference, Gear Traing, Compound gears,
Differential, Cam profiles, Displacement, velocity and acceleration of cam followers, Flywhesl and
Turning moment diagram.

Governors, Stability, Sensitivity, Iscchroniam and hunting, Governor efiort and power, Controlling

force and effect of friction, Balancing of revolving masses,

Balancing of single and mulicylinder engines, Friction and |ubrication, Hydrodynamic theory of
lubrication, Linear free and forced vibration of single and two degree freedom machanical systems
with or without damping, Critical speeds and whirling of shafts, Vibration of beams, Torzional

vibration.

2. 'Machine Dasign:- Design of Joints: Cotlers, Keys, splines, welded joints, threaded joints,
threaded - fastners, joints formed by Inlerference fits, Design of friction drives: coupling and
clutches, belt and chain drives, power scraws,

Design of power transmission systems: gears and gear drives shafl and a.‘de wire ropes, Design
of bearings: hydrodynamic heanngs and ft:ﬂllng element bearings.

3. Mechanics of Solids:- Stress and strain for matenals in tension, compression and shear,
Relation between elastic constants for an isotropic, linear elastic and homogeneous materials,
Uniaxial Loading, Thermal stresses, Stress-strain diagrams for ductile and t:rﬂ-[:ie meterials, Stress
end strain in two dimensions, Principal planes, Mebr's circle, Strain rosette. Bending moment and
shear force diagrams. Composite beams. Bending siresses, Shear stress distribution. Slope and
deflection in beams. Torsion of circular shafis. Helical springs. Combined stresses. Theories of
failure. Thick and thin walied pressure vesse(s, shiink-fit. Strute and columns. Energy pﬂn-_;iplea,
Strain energy due to bending, twisting and axial lead. Castiglianc's theorem, Reciprocal Theorem.
Siope and defiection by enargy methods. ! h

£. Engineering Materizls:- Basic concepts on strueture of solids, Crystalline malerals, Defects in
crystalline materals, Alioys and binary phase diagrams, structure and properties of common
enginearing materials. Ironcarbon equilibrivm diagram, TTT-diagram. Heat trastment of sizels,
Plastics, Ceramics and composie Materials, Common applications of various malerials



W
L
5. Manufacturing Science:- Basic principles of forging, drawing, extrusion and reliing, I'—"allle.-"!:.
Gating and risering system, casting defects, special casting process, welding: Gas welding, arc
welding, resistance welding, thermit welding. Cutling tool malerials, Tool geometry and
nomenclature ASA, ORS and NRS, types of chips, cutting variables, Chip reducfion coefficient,
Merchant's force diagram, velocity relatlonship and Kronenberg's relationship. Emest & Merchant
angle relationship, Lee-shafer relationship-cutting fluid, Tool wear, Taylor's tool life equation,
Drilling, Milling and boring, Gear Manufacturing, Economics of metal machining, Jigs and fixtures.
Fits and Tolerances, NC, CNC, ECM, EDM, AJM, USM, LBM, Plasma machining, High ensrgy
rate forming.

6. Manufacturing Management:- Production Planning and Coniral, Forecasting-Moving
average, exponential smoothing, Operations sheduling; assembly line balancing. Product
development. Breakeven analysis, Capacity planning. PERT and CPM. Control Operations:
Inventory control-ABC analysis, EOQ model. Materials requirement planning, Jab dEEZign. Job
standards, work maasurement, Quality managementQuality contrel. Operations Research: Linear
pmgramrriing Graphical and Simplex methods. Transportation and asslgnmeant models, Single
server gueuing model. Value Engineering: Value' analysis for costvalue, Total quality
managemant and forecasting techniques. Project managament.

Faper-ll

1. Thermodynamic Cycles:- Baslc concepts. Open and closad systems, Applications of laws of
Thamodynamics, (Zeroeth, First and Second Laws), Gas equalions, Clapeyron equation,
Availability, Irreversibility and Tds relations, reciprocating air compressors.

2. I.C. Engines, Fuels and Combustion:- Spark ignition and compression ignition engines, Two
stroke and Four stroke engines, mechanical, thermal and volumetic efficiency, Heat balance.
Combustion process in 5.1, and C.1. engines, preignition detonation in S.1. engine, Diesel knock in
C.1. engine, Choice of engine fuels, Cctane and Cetane ratings. Alternate fuels, Carburetion and
Fual injection, Engine emissions and controf. Solid. liquid and gas=sous fuels, stoichomefric air
requiremants and excess air factor, fuel gas analysis, higher and lower calorific values and their
measurements,

3. Heat Transfer, Refrigeration and Air Conditioning:- One and two dimensicnal heat
conduction, Heat transfer from extended surfaces, Heat transfer by forced and free convection,
Heat exchangers, Overall heat transfer coefficient, Fundamentals of diffusive and conveclive mass
transfer, Radiation laws, h=at exchange betwesn biack and non black surfaces, Network Analysis,
Hest pump, refrigerston cycles (Air refrperztion, vapour compression and absorption

refriperation) and systems, Condensers, evaporators and expansion devices and controls



Preperties and choice of refrigerant, Hefr']ger.:a.ﬁnn Systems and components, psychometics,

comfort indices, cooling load calculations, solar refrigeration.

4. Fluid Mechanics:- Properties and classification of flulds, Manometry, Ferces on immersed
surfaces, Center of pressure, Buoyancy, Elements of stability of floating bodies, Kinematics and
dynamics; Continuity, Momenium and Energy Equations, Irotational flow and incompressible,
Inviscid flow, Velacity potential, F're_ssure field and forces on Immerzed bodies, Bemoulli's
equation, Fully develﬂ.p-ed fiow through pipes, Pressure drop calculations, Measurement of flow
rate and Pressure drop, Elements of boundary layer theory, Integral approach, Laminar and
turbulent flows, Separations, Flow over weirs and nofches, Open channel fow, Hydraulis jump,
Dimensionless numbers, Dimensional analysis, Similitude and modeling, Onedimensional
isentropic flow, Flow through convergent-divergent ducts. Adlabatic and Isentroplc flow, fanno

linez, Rayleigh lines, %

5. Fluid Machineries and Power Plants:- Theory and design of axal flow turbines and
compressors, Reciprocating and cehtri'mgaf pumps, Impulse and Reaction furbines, IEpec:iﬁ-c
speed, Classification, Energy transfer, Flow threugh turbo-machine blades, cascades, centrifugal
mmpréssc:r Dimr—:rﬁiﬂnal analysis and modelling, Steam generators, Fire-tube and water tube
boliers, Flow of steam through nt:-.'-'_'zIEE and dlﬁ'use*s wetness and condensation, various types of
steam and gas turbines, Eelecunn of slte for steam, hydro, nu-:.lear and st:anﬁ b;r power plants,
Selection base afid p-aai-: Inad pm'mr plants f'-"lﬂdEITI- Hr_gh prﬁE-L.IrE! ngh dui‘y' bnilers Dmft and
dust removal ﬁqmpmem Fued and ul:lnirrrg water E}rstﬂms haat halanue station and plant heat
rates, operation and maintenance of various power plants, preventive maintenance, economics of
power generation,



4. ELECTRONICS & TELECOMMUNICATION ENGINEERING

Faper -

1. Network analysis: Nelwork selution methods: nodal and mesh analysis: Network theorems:
superposition, Thevenin and Neron's, maximum power fransfer: Vilye-Dalta - transformation:
Steady sfate sinusoidal analysis using phasors; Time domain énalyeis of simple linear circuits:
Solution of network eguations using Laplace transform: [—requem;y damain analysis of RLC
circuits, Linear 2-port network paramelers: driving point and transfer fuictions: State equations for
networks, :

2.Analog Circuits :Small signal equivalent circuite of diodes, BJTs and MOSFETs; Simple disde
circuits: elipping, clamping and rectifiers: Single-stage BJT and MOSFET amplifiers: biasing, bias
ctability, mid-frequency smail signal analysis and frequency response; BJT and MOSFET
smplifiers: multi-stage, differential, feedback, power and operational Simple op-amp circuits:
Active filters; Sinusoidal oscillators: criterion " ¥or -oscillation, ‘single- transistor “and op-amp
confi guratmns Function generators, Jwa'.re-shapmg cireults and 555 tlmers "..fnltage refaren::e
circuits: Power supplies: ripple removal and regulatu:.n !

3.Electrenics Devices :Energy bands in :ninnsac: and extrinsic silicon; Carrier transport: diffusion
current, drift current, mnbi[it}f and resistivity, Generafion and recombination of cam'e,m' Poisson

and continuity equations, P-N junction, Zerier diode, BJT, MOS capacitor, MOSFET, LED, pﬂmn :

diode and.solar nﬂll Infegrated cfn:ult fabrication process! mudatlm diHmen, ion :mprantatmn
phuf.n-l‘thﬂgr:aphy;ﬂncl-lwln-lubﬂfuﬂﬂlﬂ*pmnqgg fadinds o b T -'. Al

'AL‘ETm:f:l"ﬂﬁits Héa'éurérﬁent -E'n Meaﬁurfng insf.. S[ urHLE, systema'l:lﬂ and randum errors In

nmaﬁurerﬁent Expmsslnn of Hn[:artulnq.r aeccuracy and precision |r1de-:t pmpagahun of errbrs
PMMC, Ml and dynamometer lype instruments; do pntenhnmeter ridges for measurement uf R,

Land C, Q-meter. Measurement of voltage, -‘:mrreﬁﬁ nd'power in singlé and three phase circults;

ac and dc current probes; true tms meters, voltage and current ecaling, J-"Etrurnent transfﬂﬂnem
tirnen'::n.mter lime, phase end frequann:,r rrre.asuremenis dlgrtal voltmeter, d’grf.al mult:meter
nsl::lilﬂsmpe sr‘uEm:Hng and gruund’ ng i

. Control Eystz:ms: Basic control systEm components; Feedback principle; Transfer funciion;
Elock rf]_agﬁm representation; Signal flow graph; Transiend and steedy-state analysis of LT|
eystems; Freguency response; Routh-Hurwitz and Myquist stability critera: Bode and root-locus
plots; Lag, lead and lag-lead compensation; State variable model and solution of state equation of
LTl systems,

6. Fower Electronics: Characteristice of semiconducior power devices; Diode, Thyristar, Triac,
GTO, MOSFET, 1GBT; DC to DT conversion: Buck, Boost and Buck-Boost converiers; Single and

three phase confipuration of unconimiled reclifiers, Line commudztad thyrizior based convernters,



" .- i'\.ll #I'_;
Bi-directional ac to do voitage souwrce converters, Issues of line current haermonics, Power factor, W

Distortion factor of ac to de converters Single phase and three phase inveresrs, Sinusoidal l’JL}f.:'}E -

width madulafion,

Paper -1l

7. Communications: Random processes: autocomrelalion and power spectral denslly, properlies
of white noise, filtering of randam signals through LT systems; Analog coemmunications: amplitude
modutation and demadulation, angle modulation and demodulation, spectra of AM and FM,
suparheterodyne receivers, circuils for analdg c:r:rmmunin::ati-;}ns; Infarmation theory:  entropy,
mutual information and channel capacity theorem; Digital communications: PCM, DFCM, digital
modulation schemes, amplitude, phase and frequency shifl keying (ASK, PSK, FSK), GAM, MAP
and ML decoding, matched filter receiver, calculation of bandwidth, SNR and BER for digital
modulation: Fundamentals of errar correction, Hamming codes: Timing and frequency
synchronizafion, inter-symbol interfarence and its mitigation; Basice of TOMA, FDMA and CDMA.

5. Signals & Systems: Continuous-time signals: Fourler seres and Fourler transform
representations, sampling theorem and applications,; Discrete-lime signals: discrete-time Fourier
tr*ansf-::nrml (DTFT), DFT, FFT, Z-transform, I‘n?grpcﬂaﬁun of discrete -ime signals; LTI systems:
definiion and properties, causality, stability, impulze response, convolution, poles and zeros,
parallzl and cascade structure, frequency response, group delay, phase delay, digital filter design
techniques.

9, Digital Circulte: Number systems; Combinatorial circuits: Boolean algebra; minimization of
funclions using Boolean identilies and Karmaugh map, logic gates and their static CMOS
implementations, erthmetic circuits, code  converers,  mulliplexers, -decoders - and - PLAS;
Sequential circuits; latches and flipflops, counters, shift-registers and finite state machines; Data
convertars: *é.arriplﬁ and hold circults, ADES and DACs; EIEmimnductﬂ-r memaores: ROM, SRAM,
10. Microprocessors and microcompuiars: E-bit microprocessor (B0S5): architecturs,
programming, memory and 1O interfacing. Periphera| controllers, Application, overview of
advanced MiCTOprOCassors.,

11. Electromagnetic: Electrostafics; Maxwel's equations: differential and integral forms and their
interpretation, boundary conditions, wave equation, Polnting vector, Plane waves and properties:
reflection and refraction, polarization, phase and group velecily, propagation through various
rned-la: sk; ;jepl:fr, Transmission lines: equations, characteristic impedance, impedance matching,
imp—édanca transfcrmation, S-parameters, Smith chart, Waveguides: modes, boundary conditions,
cut-off frequencies, dispersion reiations; Antennas: antenna types, radiaticn pefiern, gain and
directivity, return loss, antanna arraye; Basies of radar; Light propagation in opticel fibers,



. <?

5. CONMFUTER SCIENCE & ENGINEERING

Paper -1

1. Digital Logic :Logic families, pates, 'Boolean algebra, minimisation, ‘Cembinational circuit
design adder circults Mulliplexers, decoders, sequential cireuit design, flip-flops, registers,
counters, number systems, inter conversion, number representation.

2.Compufer organisationd Arcitite-l:.iurez Instruction formats, addressing modes, Basic
computer operalion Computer configuration , Funclional units ALU erganisation, multipfication
and division algarithms, memory hierarchy, cache snd sszociate memories. virdual memorny,
memary 1C's, Do organisation schemes, interrupts, arbitration, DMA, IOP

3. Microprocessor: B-bit microprocessor architeciurs, CF‘LF moduls design, I'I'IEI'IH]-"‘:,-' m.c'rfa-:ln:c
1O, Peripheral controllers, Application. 1BM PC a.cthe::-t'.iure ; nvewle\-.',..lntrcn:i!uctmn ta DOS,

Advanced microprocassors,

4.Discrete Mathematics: Logical ldentiies | proposifieon and predicate logic's, methods of
deduction, set theory, relations, functions, algebraic structures, lattices, reeursion, graph theory,
rapresentation, paths and walks, Connected graphs &Cycles, warshall's algorilhm, Matrix
representation of graphs, Spanning Trees & connector problems | Hemiltonian graph, Closure of a

graph , Plannergrapns, Combinatories. e,

5. Theory of Gdi‘éﬁ'ﬁutaﬂc’m‘ Regular Lahg'uag&s&'fnite Aulomata, Filltﬁl‘l‘lﬂ‘tﬂl ﬁﬂeﬁﬁnisﬁc finite
Automaton & Non deterministic finlte Autornaton , pushdown sutomation, Turng machine, j
grammars, type 0,1, 2, and 3, LL and LR grammars.

Paper - i

1.Programming In C: Algorithms, flow-charts, programming methodclogy, Programming in 'C'
languages, An overview of C.

2.Data Structure & Aljnrithmsz Pointers, array, Link list , Stack , Queue , Trees, Binary search
trees, Binary tree traversal, Breadth first search, Spanning trees, Shortest path, Tree balancing, B-
trees, searching and sorting methods

3. Databases: DBIVS, RDBMS, database maodels, Database design, Normalisation, file structures,
query languages

i ——
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. 5
4.0perating System & System Programming: Functions of Operating system, prcr-:*.e's-‘".'
scheduling, memory allocation, paging and segmentation, device management, deadlocks and
prevention, concurrent processing, directory concept DOS and UNIX fealures, language
processors, Compilar, syntax and semantic analysis, code generation, optimisation, assemblers,

loaders and linkere.

5.Computer networks: OS5I model, digital modulation techniques, modemes, error detection and
errar correction, Flaw Contrel, TCPAP reference Model, BISYNG and HDOLG protocols, . network
routing algorithms, LAN operation methods

6.Computer graphics: DDA alguri-tmns, graphic primities, 2-D transformations, graphic input
devices,

7.Software Engineering ‘Software enginesring davelopment [fe-cycle, system analysis, modukar
dasign, testing and validation, CASE tools,

8. Artificial Intelligence Al techniques, natural language undersianding, leerning, knowledge
representation, expert systems, LISP, PROLOG. '




&

€. MATHEMATICS £y

F:ELFIER_E o i e = . = T :
UNIT-1 ALGEBRA AND NUMBER THEORY

Group Theory. Groups, Subgroups, Normal Subgroups and Quotient Groups, Hemomerphisms
and applications, FPermuialicn groups, Conjugacy and Class equailon, Simple group, Sylow

Theorms.

Ring Theory: Rings, Special Classes of 1ings, Homemorphisms, ldeals and CQuolient ongs,
Maximal and Prime ideals, Polynomial rings. Principal ldeal Domain, Unigue Factorization

Domain

Field - Field of Quotients of &n Integral Domain, Folynomials over the rationgl field, Algebraic
Extension of Fields: rmeducible palynomizls and Eisenstein Criterion, roots of Pelynomial, Spliting
fizld and its degree of extension, M-.llfirlle roots, Ruler end Compass Constructions, Symmetnc
function of roots, Solution of Cubicand Biquadratic Equations,

Mumber Theory II‘IIEQEFE. g.0.4,, Fundamental Theorem of Arithmetic, Euclidean Alogerithr,
Arithmetical funéfions {Euier—func:ﬂ-::n Mobius  function- 3, Dirichlet” ‘multiphication, Linear
ﬁ:ungruenc:ﬁ:s, Euler-Fermat Thearem, Lmear Diophantine Equations, Eermal:s Theadrem, Fermal
Litile Theorem, Polynomial Congruence, Lagrange's Theorem, Chinese Remainder Theorem,
Wileon's Theorem and Applications. -

LINIT =il

AN AL‘I"’SIE =1

Easin:: T::-pulngl_.r Flmle Countable. and Unnnumahle sets, Metric Spar.as Tcrpulngm.al Spaces,
Easqs. Closed sels Clpen ‘Sate, L1rn-rt F’::ﬂnta Fmpeme.s of Gume:ted Spaces and Gnmpaﬂi
Spaces, Haine EnnIThe-::-rem

E&quenm and Sefies : LConvergent anuennea Subseguences, Gnnvengema of Monotone
Sequences, Couchy Sequences, Upper and Lower limits of Seguences, Bolzano Weirsirass
Theorem, Serlies of non-negative terms, Convergence tests, Power Sarias, Couchy Convergence
Criterion, Absolute Convergence, Altermating Series.

Gontinuity and Differentiabifity. Properties of Conlinuous Funetion, Continity and Compaciness,
Enn’unl.ﬂty and Eannecteﬂneas Dlscnntlnult}f, Munnmnlc fu ru:;!mns Mean Valus Theorem, Taylor

Seﬂe;

Eunction of Several Variahles: Gonftinuity Differentiabliity, Extreme Values, Maxima and Mirnira,
Line Inie'gra!,' Surface Integral, ‘Volume Integral, Applications of Green's Theorem, Slokes
Theorem and Gauss Theorem,
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UNIT =1l COMPLEX ANALYSIS

Analytical Functions: Continuity, Differentiability, Couchy-Reimenn Equations, Analytic Functions,
Harmonic Functions,

Bilinear Transformation; Elementary Transformations, Bilinear Transformation, Mapping by
Elernentary Functions.

Complex Integration; Cauchy- Goursel Theorem, Cauchy Integral Formula, Maximum Modulus
Theorem, Liouville's Theorem, Morera's Theorem, Related Problems.

Singularities and Calculus of residues | Series Expansion, Taylor's Series, Laurent’s Series, Zeros
of Analytic Function, Singularties, Residues, Councy's Residue Theorem, Evaluation of Definite
Integrals,

UNIT =1V OPERATIONS RESEARCH
Linear Programming; Simpler Method, Computational Procedure, Use of Arificial Variabies,

Cuality in Linear Programming: General Primal-dual pair, Duality Theorems, Complementary
Slackness Theoram, Duality and Simplex Meathod, Dual Simplex Method,

Games and Strategies : Two-person-Zero Sum Games, Minimax-Maximin Principle, Games with
Saddle Points, Mixed Strategies, Graphical Solutions, Deminance Property, Asithmetic Mathod of
nxn Games, General Soiuticn of nxn rectangular Games.

Transportation and Assignment General Transportation Problem, Finding Initial Basic Feasible
Solution, Test of Optionality, Transportation Algorithm, Transhipment Problems.

Mathematical Formulation of Assignment Problem, Method of Solufion of Assignment Problem,

Travelling Salesman Problem.
UNIT -V NUMERICAL ANALYSIS

Root Finding for Non-Linear Equations : Newton's Method, Secant Method, One-point Iteration
Method, Multiple Roots, Newton Mathods of Mon-Linear Systems, '

Interpolation Theory : Finite Differences, Newton's Forward and Backward differences, Newton's
Divided differences, Lagrange's Interpolation, Errors in datz and Forward differences, Hermite

Interpolation, Piece-wise linear Interpolation.

Wumerical Integration: Newton-cote integration formula, trapezoidal rule, Simpsons' rule, Gaussian
quadrature, Asymptolic error formulas e thelr applications.

Mumerical Methods for Ordinary Differential Equations | Euler's Method, Multisten Mathods,
M:dpoint Method, Trapezoidal Method, Sing'e Step Method and Runpe-Kutta Methad



FPAPER-
UN{T4 ANALYSIS y

Riemann stielfjes integral Existense of the Iegral, Properties of the integral, Fundamental
theorem of calculus, change of varizbles in on integral, Differentiation of integral.

Sequence and series of funclions

Uniform convergence of sequence of functions, Cauchy criterion for uniform convergence,
welersirass test for uniform convergence, uniform convergence and conlinuity, uniform
convergence and differentiation, construction ef continuous function on the real fine which is
nowhere differentiable,

Measure Theory Lebesgue cuter measure , Properties of outer measure, Measurable sets,
Cantor set, Borel se, and sels, Non measurable sets, Measurable functions, Properties of

measurable functions,

Lebesgue integration and Ip spaces comparison of Lebesgue and Riemann integral, Lebesgue
integral of bounded measurable funchions over sets of finite measure, Bounded convergence
theoram, Lehesgue integral for nonnegative measurable function, Fatou's Lemma, Monotone
convergence theorem, Ip spaces, essential supremum of a function, Minkowski and Holdar
mequalities, Absclute summable and summable senes in a normal linear space completeness in
ip.

UNIT-l FUNCTIONAL ANALYSIS

Mormed Linear space Linear spaces, Subspaes, Quolient spaces, properties of norm, Riesz
Lemma, Continulty of linear maps, Bounded linear operations, Equivalent norms, Hahn Banach
thearem and its consequences, ' '

Banach spaces Uniform boundedness principle, closed graph theorem and ils consegquences,
open mapping theorem and its consequensss,

Spacez of Bounded linear functional Duals and transposes, Duals of Ip, Lp[ab], C[ab], Weak
convergence, weak® convergance, Reflexivity.

Hilbert space Inner product spaces, Orthonormal sets, Gram Schmidt Orthonormalisation,
Bessel's Insquality, Riesz. Fischer theorem, Projection theorem, Riesz representation thearem.

UNIT-II LINEAR ALGEBRA
Vectorspace, Subspace, Linear Dependence , Independence, Dimension and Basis , Linear
Transformation, Range and Kernel, Rank and Nullity, Inverse of Linear Transformation, Linear
Map assaciated with matrix.
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Elementary Row Operations, Rank and Nullity of Matnx, Inverse of a Matrdix, Determinants and
product of Determinats, Eigen values, Elgen veciors, Characteristic roois.

Cancnical forms, Tringular form, Nilpotent Transfomations, Similarity of Matrices, Quadratic form.
Traces and Transpose, Hermitian, Unitary and Normal Transformation,

UNIT- IV DISCRETE MATHEMATICS

Logic- Fundamentals of logic, Narmal forms, Logical Inferances, Methods of proof, Mathematical
Induction, Rules of Inferences for quantified proposifions,

Latlice and Boolean Algebra — Binary relalions, Equivalence relations, prset, Laflice, Hasse
Diagram, Algebraic properlies of Lattice, Paths and closures, Directed graphs and adjacency
matrix, Boolean Algebra, Boolean functiong, Minimization of Boglean funstions. &

Recurrence relation —Generaling functions of sequences, Calculating co-efficients of generating
functions, Recurrence relation, soiving recurrence relations by substitution and penerating
functions. Solution by the method of characteristic roots,

Graph Theory — Trees and their properties, spanning trees, Binary trees, Eulers formula, Eulers
circuits, Hamiltanlan Graphs

UNIT — V DIFFERENTIAL EQUATIONS

Linear Differential Equations with constant coefficients and variable coefficients, system of Lingar
Differential Equafions. Laplat:a Transfnmahﬂﬂ Lmeanrt;r n'f !'he LEP|E.EE.‘ trﬂnsfnn'natﬂ:!n L&plam
transfnm'm of dem:atlvaa and mtagra[s Ei‘h‘ﬂlt‘lg thearams, EJIi'TerEﬁuatlr:rn and Fmagratmn af
transforms. Gcmvntuhan theorem. Sniuunn of integml equations and systems of dufferent:ar
equations using Laplace Transformation.

Series Solution of differential equafions: Power series method, Bessel, Legendre  and
Hypergg::umatim equations. Bessel, Legendre funclions and their properfies . Sturra Liouville
problem, Orthogenalty of eigen functions. Orbogonality of Bessel fuctions and Legendre
polynomials.

Partial Differential Equstions of the st order. Lagrange's solution some special t:.?pes af
equations, their solution, Charpit's general method of solution. Partzl Differential Eguations ETf
second and Higher orders, Classification of linear partial differential equations of second order,
Homooeneous and non-homogeneous equations with constant colffficients, Monge's methoed.

Fourier Series and Fourier Transform, Convergence of Fourier series, Application of Fourier series
ant Fourier Transforms to Boundary value praoblems. Solution of Laplace eguation, wave squstion

znd hest conduction equations
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7. PHYSICS

PAPER-|
Unit-l: Mathematical Physics

1. Complex variable: Cauchy’s theorem, Cauchy's integral formula, classification of singularities,

branch polnt and branch cut, Residue theorem, evaluation of integral using residue theorem.

2, Special functions: Basic properties and solutions (series expansion, reclfence and
orthogonality relations) of ‘Bessel, Legendre, Laguere funictions,  Solution of inhamogeneous
parlial differential equéti-nn by method of Green's Funation.

3. Tensors: Caresian iensors, covariant contravariant and mixed tensor, tensor algebra,

properties of eymmetric and anti symmatric iensor. -

Umnit-1l: Classical Mechanics

4. Hamilton's principle: Hamilton's principle, Lagrange's equation from Hamilton's principle,
Solution of Lagrange equation af motion for Simple -harmonic oscillator. Hamilton' eguations of
mation. canonical equations from variationsl pein::'iple, principle of least action.

2 Canonical transformation: Generating funstion and Legendre trancfarmation, Integral
invariant of Poincare, Lagrangs and Polsson’s brackets.

3. Rigid body: Independent coordinates ‘orthoganal transformation ‘and retations. {finite -and
infinitesimal), Eulers anglés, Eulers thegrem on fhe fiction o Figid ‘body, Ineria Tengor -and
principal axis t’ansl'ﬁrm'ai}rbh. angular momentum and kinetic gnergy of rotation in terms of Eulsr's
angles. Euler's equation of miction, torqus free metion of rigid biody, heavy Ewmeﬁml top with
one point fixed. '

Unit-lll: Glassical Eléctrodynamics

1. Electrostatics and Magnetostatics: Scalar and vector potenfial, Gauge transformation,
multiple expansion of (i) scalar potential and electrostatic energy due to static charge distribution,
(i) vector potential due to stationary current distribution, Electrostatic and magnetostatic energy,
Poynting 's theorem, Maxwell's stress tensor.

2. Relativistic slectradynamics: Equation of metion in an electremagnetic field, electromagnetic
feld tensar, covariance of Maxwells eguation, Manwells equations s equations of motien,
Lorentz transfarmation laws for electremagnetic fisld, and the fields due to point charge in uniform
mation, Figld Invariants , covariance of Lorentz force eguation of mation, and equation of mmim.ﬁ’r
& charged particle in an eleciromagnetic field.
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- Energy momentum tsnsor and conservation |aws Tor eleclromagnetic field, Relativistic Lagrangian

and Hamiftonian of a charned particie in an electromagnetic field "
>

Unit-v: Quantum Mechanics-l

1, Wave packet: Gaussian wave packet, spreading of wave packef, coordinate and momentum

representation, x 2nd p In these represantation, Dirac defta funclion.

2. Operator method in Quantum Mechanics: Formuletion of Quantum Mechanics In vector
space language, uncerfainty pmdu::.l of two arhifrary operators, one dimensional harmaonic
oacillator by operator method. Matrix representation of oparaters, Schrodinger, Heisenberg and
inferaction pictures. Dirac bracket notation.

3. Symmetry, invariance principle and conservation Laws: Space translational invariance,

time tranzlational invariance and m!aﬂnnar invarance and conservation laws.

4. Angular momentum: Angular memertum algebra, addition of two angular momenta j_‘==1f1
|_2=1/2. Clebsch~Gordon Coefficiants, examples, matrix representation of | 1=1/2 and j_2=1.
S pin angular momentum, Pauli spin matrices and their properties, eigen value and eigen function,

5. -Approximation methods; Time independent perturbation theory, First and second order
correction to energy ‘and eigen funcions, Degenerate perturbation theary, application fo one
electran aystem relatlvlstm mass cormechon, Spe-n E}rtut r:nu:phng. Zeeman effect, linear Stark
Effecl F1ne strunture ::-'F 5p-actra.l Ime of H-IL'HE atom,

u nit—"u’* Statistical Machamt&

1. Dhjec:mres of El&ﬁﬁmal Statistical Mechanles: Bolizmann's postulaies of entropy, micro
cancnical ensemble, Enlmmf ‘of ideal oas, G:til:u*s paradcn::

2. Canunfcal.ﬂnsamhle: Expression for .entropy, canonical part'rljnﬁ function, Helmholtz free
energy, energy fluctuation,
3. Grand canonical én‘é__e‘mb!e:'ﬁr_and canomical partifion function, chemical potential, density

fluctuation, chetmical potential of an ideal gas,

4. Quantum Statistical Mechanics: Flanck's law of black body radiation, equation of state far
ideal Fermi gas at low density-high temperaturs and at high density-low temperature, theory of
white dwarf star, relation between chemical potenfial and Fermi energy.

W
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PAPER-II
Unit=l: Quantum Mechanics-ll

1. WKB Approximation: Conneclion formulae, Bohr quantization rule, barier penefration and o-
decay,

2. Variational method: He atom as an example, First order perlurbation, exchange degeneracy

3. Time dependant perturbation theory: Interaction picture, Transition probability, constant and

harmonic perturbation, Ferml Golden Rule, electic dipole radiation, selection rule, Spontaneous
emission, Einstein's A and B coefficients, Principle of Laser

4. ldentical Particles: Symmefnc and anli-symmelric wave functions, Slater determinant,
symmetric and anti-symmetric wave functions of two idenfical spin 1 particles.

Unitdi: Relativistic Quanium Mechanics and Fleld theory

1.:Dirac Equation: Dirac equalion, propefies of Dirac y-mafrices, Non-relativistic reduction of
Dirac equation,magnetic moment of electron, Spin-Orbit coupling. Covariance of Dirac eguation
and bilinear covarints.

2. Bolution of Dirac Equafion: Free particle solution of Dirac equation and Hs physical
interpretation, projection operator for spin and energy.,

Unit-ll : Electronics

1. Amplifiers: Frequency respense of linear amplifier, amplifier pass band, R-C, L-C and
transformer coupled amplifier, feed back amplifier, book-strapping the FET, stability, noise.

2. Oscillators: Feedback criteria for oscillation, phase shift, Wien bridge, crystal centrolled and
Klystron oscillators, mulli vibrators- astable, monostale and bistable.

3. Digital Circuits: Logic fundamentals, Boolean theorem, Logic gates-RTL,DTL,TTL, RS flipfiop,
JK flip-flops.

4.Boolean algebra: De Morgan thecrem, ANDNANDNOT NOR gates(CMOS,NMOS), MOS
circuits.

Unit-1V: Condensad Matter Physics

1. Band Theary of Solid: Bioch equation, empty lattice band, nesrly free electron bends, no of
states in band, tighl binding method, effective mass of electron in the band, concept of holes,

clessification of metal, semiconductor and insuater, intrinsic and extrinsic semiconduclors,

JriAnsic carrier concentration,
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'g “w jelectric Properties of solids: Electronic &nd ionic polarization of molecules, stalic diE|EC1FIE1""—-*'- -

copstants of gases, Lomentz internal fizlds, static dielectric constant of solids, claseical II1EI:H}"T:,:1I )
glectronic polarization and pptical absorptian, Clausius-Mossotli equation, elementary idea ol

farroelectricity.

3. Magnefic Properties of Solids: Ongin of Magnelism, quantum theory of diamagnetism,
paramagnetism, Fauli Paramagnetism, Ferromagnetisem, Curie-Weiss law, ferromagnetic domain |

ferii and anti ferromagnetism,

4. Superconductivity. Phenomeanological description of supercanductivity, Meissner effect, Type-
| and type-Il superconductars, London's equation, outlines of BOS theory.

Unit-V: Nuclaar and Particle F'h*,rsi-::-sr.

1. Nucleér Properties: Basic nuclear properlies: nuclear size, nuclear redius and charge
distibution, nuclear form faclor, mass and binding energy, Angular momeniun, parity and
symimetry, Magneticdipole moment and electric quadrupole mament.

2. Two body bound state: Properies of dedieron, Schrodinger equation and its solution for
ground state of deuteron, . rms _radius,. spin_ dependence- of nuclear_ﬁ:lr-t:es. electromagnetic
moment and magnetic dipele moment of deuteren and the necessity of tensor forces,

3. f-decay: B- emission and electron capturs, Fermi's theory of allowed [-decay, Selection rules
for Fermi and Gamow-Teller transilions, Parity non-consenvation.

4. Nuclear Reactions and Fission: Different typas of reactions, Quanium mechanical theory,
Resonance scattering and reactions, Muclear fission: Experimental fealures, spontaneous fission,
liquid drop model, barrier penetration, statistical maodel.




8. CHEMISTRY

PAPER-

SECTION-A; PHYSICAL CHEMISTRY

Unit-i:

Classical thermodynamics

Brief resume of concapts of law of thermodynamics — free energy, chemical potentisl and
entropies — Partial f'ﬂ“f*[.f!f-I""':'Filﬂ'l'tiﬂ5 ~ partial ﬂ’lﬁ?f'ﬁ“#_{ﬁﬁ_enﬁrgy_-— parlial molar volume and partial
mu::-llar heat contenl and thelr significances — cnnc;apf of fugacity and determination of fugacily —
activity — activity coefficlent — Third law. of thermodynamics,

Uinit=f1:

Chemical dynamics

Emplrical rate [aws — Theories of reaction rates — Delermination of reaction.mechenism — Reaction
in solutions — catalysed reaction kinetics '

Electrochemistry i .

Electrochemisiry of solutions — Debye - Huckel — Onsager treatment ‘and s -'enteﬁéinh."f[ﬁn
association — Thermadynamics of electrified Interfaces — Lipmann equation — Butler olumer
equation — theory of double layer &t interfaces and semiconductor — comasion-and prevention

-methods.

Unit-Hi:
Surface chemistry . T B, S :

i | ; .: r __..-"'..-: 1.!!-.\.\:- '_I:'-\.i, ‘_l‘ :.\_'l:l';.'a. -\.'.':.I Lt -:.-:. i _-:|..:. .. 31l e I.\_‘. '| oy I. -l.__:..:.l e .!‘ “_-_ 5 ..: .-
Adsdiption” — Gurface fenision, Capillary. agfion — pigssufe. difierence @cioss clnved surface
isotherm — BET-eguation — stifface ﬁlh‘é&'qﬁdlﬁuﬂs. ! RATR  Hy Ty i )
Polymers : Definition, type of polymers — kinetie of prni‘y'r"ﬁﬁriz_giinn ;_meﬁhéﬁisrﬁ of ;iua}'rr_n_erlzajﬁém
-Solid state. chemistry - Structural cm_ﬁﬁﬁf:_aﬁm;ljfjﬂ_llﬁ_s_ f “binary ‘and ternary compounds. -
defects in solide - Electrical properties . Metais, insulator, sarmiconductor, super conductors —
‘band _thEGF'_u" of solids. ) y
Phase aquiiibﬁa:' Thermadynamic derivation of phase rule — Three component systems and their
application.

Unit-iv
Quantum Mechanics
Postulates — Parlicle in box, rigid rotator — harmanic escillztor — variation principles, first order

perturbation principle — angular mamentum
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o “SECTION — B : INORGANIC CHEMISTRY

Upiftl 1

I'-
Periodic properties and chemical bondGhemical periodicity, VSEPR theory for different types v
molecules, Walsh diagram (- and penta - atomic molecules), dn-pn bond, bent rule and
energelic of hybridization some simpie re actions of covalently bonded molecules.

Acid-base concepl and Non-agueous solvents

Hard-soft acid base concept — acid base strenglh — theoretical basis of hardness and sofiness.
MNon agquecus solvents: types and characterslics — reactions in non-eguUeoUs solvents.

Symmetry and Group Theory in Chemisiry

Symmetry elements and symmetry operations - definiions of group, subgroup, cosets relation
betwean orders of a finite group and s subgroup — Conjugacy relstion and classes. Point
eymmetry group - Stoneflies symbols — representations of groups Dy matrices (representation for
the Cn, Crv, Cnh, Dnh groups) ~ Character of @ representation — The great Orthagonality theorem
fwithout proof)

Wikl

Chemistry of transiion and inner transition elements: General characteristics of 1st row ransitian
elemenls and inner transition elements with special reference to electronic structure, ionic radii,
oxidation states, complex formation, magnetic behaviour and spectral properties.

Coordination compounds

Nomenclature and isomerism of ceordination compounds — valence bond theory and its limitations
— Crystal field theory and its applications to ectahedral, tetrahedral and square planer complexes -
Limitations of crystal fisld theory.=-Molecular arbital theary: sigma bonding rand energy leval
diagramin ' octahedral, islrahedral “gnd -squiare ‘planar: complexés: bonding and energy level
diagram in octahedral complexes.

Unit-H]
Metal — Ligand Equilibria in Solution
Stepwise and ovérall formation Gonstants and their interrelation, factors affecting the stability of

mital compilexes — chelate effect and its thermodynamic origin ;
Reaction mechanism of transition metal complexes

Efiergy.profile of a reaclion — Thermodynamic. and kinetis stabllity of metal complexes — Kinetic
application of valence bond and crystal field theorgs: "L L L

Substitation redctionis of octahedral complexes’ acid hydrolysis = base hydrolysis: conjugate base
mechanism and the directindirect evidences — Subsfitution reactions in square planar complaxes:
the trans effect and s application to synthesis of complexes — theories of trans effect =

mechaniem and factors affecting the substitution reactions
Muclear chemistry

Radioactive disintegrations, radio isotopes and their applications, nuclear resctions, fission and
fueion, radio analytical techniques end activation analysis.




Urmit-1V
Metal n complexes

Metal earbonyls: synthesis, struclure and bonding — vibratiorial, spectra of metal carbonyls for
bonding and structural  elucidation  —  EAN concepl and applicaion o metal
carbondyOrganometallic Chemisiry

Organometallic Chemistry

Preparation, properties and applications alkyl and eryls of group-l and Il metal (Li, Mg, Zn) and
transition metals (Ti, Ni,. Cuand Pd)

Bioinorganic Chemistry

Essential and trace metals in hin[ngiualmprncesses — role of alkali and alkaline earch metal jons -
Na+- K+ Pump — metalloporphyrins with special reference to hemoglabin and myoglobing Metal
complaxes In fransmission of energy — chiorophylix, photosystem-1 and pholesystem-ll 0
cleavage of water - ATP as energy currency in biclogical system,

P

Structure and function of metalloprotains in electron transport processes - cytochromes and

ferrodoxin.

Biological nitrogen fxation, molybdenum nitregenase, spectroscopic and ofher avidences — Metal
complexes in medicine

PAFPER-I

SECTION-A : ORGANIC CHEMISTRY

Unitd _ |

Stereochemistry, structure and reactivity : b
Conformational - analysis of cycloalkanes, decsfing, effect of conformation on reactvity,
conformation of sugars, steric strain due to unavoidable crowding, Elements of symmetry, chirality,
molecules with more than one chiral center, threo and ervthro isomers, methods of resolution,
pptical purity, enantiopticanddiasterotopic atoms, groups and faces, sterospecific and
steroselective synthesis — Asymmetric synthesis — Optical activity in the absence of ghiral carbon
(biphenyls, sllenss and spiranas), chirality due to helical shape.

Types of mechanisms, types of reactions, themodynamic and kinafic requirements, kinetic and
thermoedynamic control, Potential energy diagrams, transition states and Intermediates, mathods
of determining mechanisms, isotope effects.

Aliphatic nucieophitiz subsiiution

The SN2 SN1, mixed SM1 and SN2 and SET mechanisms. The neighbouring group mechani&m,

——r=ylreurng-proup parficipation by p and s bonos, anchimeris sesisiznos



* The SN1 mechanism. £ R_

g

Muclecphilic substitution al an aliylic, aliphatic trigenal and a vinylic carbon.Reactivity -:-‘.-I‘fm:ts;‘ M
substrate structure, attacking nucleophile, leaving group and reaction medium, phase trans.er
catalysis and ultrasound, ambident nucleophile, leaving group and reaction medium, phase

trarsfer catalysis and ultrasound, ambident nucleophile, regioselectivity.

Aliphatic electrophilic substitution

Bimolecular mechanisms — SE2 and SEi. The SE1 mechanism, electrophilic substitution
accompanied by doubla bond shifts. Effect of subsirates, leaving ground and the golvent polarity

on the reactivity

Unit-ll
Aromatic Electrophilic Substitution

The arenlum ion mechanismi, orentation and reactivity, energy profile diagrams, the artho/para
ratio, ipso aitach, orientation in other ring sysiems - Quanfitalive treatment of reactivity in
substrates and -elecirophiles — Diazonlum coupling — Vilsmeir  reaction, Gattermann - Kech
reaction.

Aromatic Mucleophilic Sustitution  TheSHAr, SN, berizyna and SRN1 mechanisms. Reactivity —
efiect of substrate structure, leaving group and attacking nuleophile. The von Richter, Sommelst -
Hauser, and Smiles rearrangements.

Free radical reactions

Types of free radical reacﬁnns, free radical substituion mechanism, mechanism at an arematic
substrate, neighbouring group a's.s'lstan{ne - Reactivity for aliphatic and aromalic sustrates at a
hrldgehua-:i Reactivity in the attanklng radicals — The effect of solventz on ractivity. Allylic

haluganahun (N_E_iE]g _n:-:ldﬂhnn of aldehgdes to carboxylic acids auto-oxidation, muphng of aﬂqme*a
anﬂ ar-_.ria'tinn u-f 'arclmatlc r.:nm[:ruunds b:.-' diazonium salts. Sandmey'er reaction. Free redical

re.anangem:mf, Hunsdia-:}-:ﬂr rear:tmn
Addition to Carbon — Carbon Muftiple Bonds .=

Mechanism and stereochemical aspects of addition reactions invelving electrophles, nucleophiles
and free radicals, regio — and chemo selectivity, oriertation and reactivity. Addition to
cyclopropane ring — Hydrogenation of double andiripgle bonds, hydrogenationof eromatic rings.
H;.rdrnbnrahnn M]r.:hael reaction

Addition to Carbon —Hetere Multiple E!undﬁ

Ma-hanism of metal Hycéride reduction of saturated and unsaturated carbony compounds, acids,

peters and nifriles. Addition of Grignard  reagents,organozine and organalithium reagants
tazarbony? and unsaturatad carbonyT compounds, Witling resction — Mechanism of condenzalicn



| L
reactions involving enclates — Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe
reactions.

Elimination Reactions

The E2, E1 and E1CE mechanisms and thelr spectrum —Orientation of the double bend Reactivity
— effect of substrate structures, attacking base, the leaving and the medium.Mechanism and
arientation in pyrolytic elimination,

Linit-til

Pericyclic Reactions

Molecular orbital symmetry, frontier orbitals of ethylene, 1, 3--butadiena, 1,3.5 - hexatriens and
allyl systemn. Classification of pericyclic reactions. Woedward — Hoffmann correlation diagrams.
FMO and PMO approach. Electrocyclic reacfions = conrotatory and disrotatory motions -
antrafacial and suprafacial additions, 4n-and 4n+2 systems, 2+2 addition of ketenes, 1,3 dipolar

cycloadditions and chelotropic reactions.

Slgmatropic rearrangements — suprafacial and antrafacial shifts of H, Sigmatropic shifts involving
carbon moieties, 3,3 — and 5,5 — Sigmatropic rearrangements, Clalsen, Cope and azs- Cope
rearrangeméms. Fluxional tautomensm.Ene reaction,

Photochemical Reactions

Interaction of electromagnetic radiation with matter, type of excitations, fate of excited molecule,
guantum yield, transfer of excitation energy, actinometry.

Photochemistry of Alkenes ; Inframalecular reactions of the olefinic bond — geometrical isomerism,
cyclisation reactions, rearangement of 1,4- and 1.5- dienes.

Photochemistry of Carbony1 Compounds : Intramolecular reactions of carbony? compounds —
saturated, cyclic and acyclic, By-unsalurated and o, B- unsaturated compounds,
cyclohexadienones

Photochemistry of Aromatic Compounds :lsomerisations, addifions and substitutions.

Photochemical formation of smog.
Unit-IV

Disconnection epproach

An introduction to synthons and synthefic equivalents, disconnection epproach, functional group
inter-conversion, the importance of the arder of events in onganic synthesis, one group C-X and
two group C-¥ disconnections, chemoselectivity, reversal of polarity, cyclisation reaction and

amine synthesls.
Protecting groups | Principle of protection of alcohel, amine, carbony 1 and carbowy groups

4
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47+ SECTION-B: ANALYTICAL CHEM \}rl

Ligyit-l .

'.r"
Introduction 1o analylical chemistry _and data processing -Role of analytical chermisl, '
classification of analytical methods, types of instrumental analysis

Environmental samples and their analvses

Aquetic pollution: Inorganic, organic, peslicides, agricuftural, industrial etc.-Watel qualify
parameters: dissolved oxygen, biochemical oxyzen demand, solids, metals, conlent of chlondes,
fluoride, sulfate, phosphate, nitrale,

Analytical methods for measuring BOD, DO, COD, fluonde, nifrate {As, Cd, Cr, Hg, Pb, Se el¢.)
Unit-ll

Ultraviolel and Visible Spectroscopy

Verious electronic transitions, F:aer-tjemhert's Law, affect of solvent on electronic transitdons,
uliraviolet bands for carbony1 compotinds, unsaturated carbony! compounds, dienes, conjugated
polyenes Fieser — Woodward rules for conjugated dienss and carbeny compounds, ulfraviolet
spacira of aromatic compounds .

Irifrafed Speciréscopy

Principles — Vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohols,
ethers, phenals, ary? aminers. Detalled study of vibsational frequencies of cerbonyl compournds
{Kefnrbes aldehydesj e.s‘ters amu:iﬁs Eclds. ar‘r‘yd"ﬂﬁa. lactones, lactams and conjugated
carbonyl mmpnunds H- hund:ng and sulmant efiect on vibrational frequencies, overtones,
combination bands and Fg:__rml resonance.

Nuclear Magnetic Resonance Spaciros

Principles, chemical shift, spin-spin  interaction, shielding mechanism, chemical shift values and
correlation for protons bonded to carkon (Aliphatic, uieﬂni: enals, carboxylic acids, amines,
amides &merﬁapm; chemu:a] ex-::hanga e’rrec:t of dEIJiE:rﬂtlﬂn complex spin-spin interaction
nemaren twl;:n mree four and five nuclei if' et nn:ier apecira} virlual coupling. Stereochemistry,
hindred rotation, Ham_lu& curve-variation of coupling constant with dihedral angle. Simplfication of
complex specira nuclear magnelic double resonance, chemical shift reagents, solvent eﬁects.

Mass Epectrnmetw—analysus and abundance — Mass speciral fragmentation of organic

ﬂnmpuunds commeon Functional groups — Molecular ion peak — Metastable peak, Mo Lafferty
rearrangement:

Problems relsting to elucidation of structure m simple erganic meleculss using UWVIS, IR, NMR
and Mass sper:tral dala.




"Unitdil

Solvent Extraction and ion gxchange

Solvent Extraction: Principles, classification of extraction, mechanism of extraction, extraction
squilibria, technigues of extraction, applications in analytical chemistry.

lon exchange: Type of ion exchange resins, synthesis and charactenstics of jon exchange resins,
action of lon exchangs resins, ion exchange equilibria, technique of ion exchange, application of

ion exchange in analytical chemisiry
Unit-lV

Elactron spin resonance

Principles zero filed splitting and Kramer's degeneracy, factors affecting the g value, hyperfine
splitting and applications to sample radicals.




8. AUTOMOBILE ENGINEERING

Paper -

01. Thermodynamics: systems - Zeroth Law of thermodynamics — First law of thermodynamics -
second Law of thermodynamics — Enfropy — Statistical thermodynamice - Ajr Compressors |.C,
Engines cycles and Procass — Combustion in I.C. Engines — Engine performancs - Scavenging
and supercharging of Engines — Modern develapment In LG Engines — |.C. Engine plant layout.

02. Heat Transfer. Conduction Conveclion - Thermal Radiation — Hest Exchangers, Auto
Electrical system; storage Battery, Starling Systern, Generating System, Altemator/ Dynama,

Ignition systemn, Wiring System.

03. Fluid Mechanics and Machinery; Fluld properies — Dimensicnal analysis — Fluid slatic's — Flow
past immersad bodies — Centrifugal pumps — Axial flow pumps — Rotary pumps — Reciprocating
pumps — Oil Hydraulic systems,

04. Instrumentation: Transducers — Flow measuring transducers — Temperature measuremant -
Strain gauges — Machanical measuring devices — Slip gauges — Plug gauge — Micrometers in bars
optical fiat etc:

05. Automobile chasis & Systems: Chasis layoul — Shock absorbers in dependent suspension —
torsion bars — gear suspension — whee! balancing — tyres and tubes — constructional details of the
engine - Ignition systerm — Fuel system - Lubrcation system - Cooling system - Tran‘amlaﬁlnﬁ
system — Brakes steering mechanism ~ Electrical circuits and equipment’s = Engineg troubles — Air
conditioning system — Modern trends in automobiles & Englnes.

Paper i

01. Mazterial Science: Crystallography of metals — Binary alloys — Constitution and equilibrium
diagram — metheds of studying metal structure - Heat treatment = of steels — Casehardening and
surface treatment of steels — Non Ferrous metals and alloys - Creep — Fatigue.

02. Kinematics of Machines: Kinematics - Velecity and Acceleration - Properties of instaneous
centre — Gears — Gears rains — Oams — Governors — Brakes and dynamometers — Clulches —

FPower ttansmission — Chain drives.



03. Dynamics of Machines: Static force Analysis — Dynamic Force Analysis — Dynamics —f

Reciprocating Engines = Balancing - Vibration Analysis of Single degree freedom systems -
Torslonal Vibrations — Vibration isolation,

04. Design of Automobile Machine Parts: Design of welded joints Design of bolts & nuls — Shafls
and Axies - Curved beams = Springs — Bearings — clutches — Brakes — Dasign of connecting rod -
Crank shaft fly whesal,

05. Production Technology: Machine tocls — Lathes — Shaper, planner and slotting machines —
Driliing and boring maching — Milling — Lapping — Tool reom = Electro machining = Welding -
Brazing — Foundry, y

05, Industrial Engineering: Industnial management — persennel functon — Production facilibes -
Production Plannéng and control — Wages and incentives — Cost Confrol —~ Mearketing and Sales

Fromoion,



10. CHEMICAL ENGINEERING

FAPER -1

1. Fluid Mechanics: Dimensiona! analysis, fiuid statics, fluid flow phanomeng, basic equations of
fluid flow, flow of incompressible fluids in pipes — Frictien facter, Hazen-Poiseullie equation.
Turbulent flow, Transportation and metering of fluids, Calculation of pump power for transportation
of fluids, flow maters — orifice, Venturi and Rotameters

2. Heat Transfer: Conduction in solids — Steady stete and unsieady state. Heat fiow in fiuids —
overall heat transfor coefficient, I..mg-rné:an temperatere difference, calcidztion of individua! heat
transfer coefficient and overall heat transfer coeficient Fauling factors, Heal transfer to fluids
without phase change — Thermal boundary layer, heat transfer by forced convention in faminar
flow and In twrbulent flow, empitical equations: Heat transfer from condensing vapors. Heal
exchange equipment — Double pipe heat exchangers and evaporators,

3. Mass Transfer: Molecular diffusien in fluids, mass transfer coefficlents, Distillation (binary
system), gas absorption, drying and liquid extraction operafions.

4. Reaction Engineering: Rate of reaction, variables affecting the rate of reaction. Interpretation
of kinetic data In batch and flow systems. Theories of reaction rate, classification of reactors,
design equatiens for bateh and flow reactors.

5. Thermodynamics: First fiow of fhermodynamics — Internal energy, Enthalpy, heat capacity, first
law for open systems. Second law of thermodynamics — statement, entropy function, calculations
of entropy changes. Free energy functions. Calculation of enthalpy and entropy as funclion of
pressure and temperalure, Heat effects. Criteria for equilibrium and thelr application.

6. Mechanical Operations: Size reduction, Properies, Handiing and Mixing of particulate solids,
hechanical separations, Screening Filtration, Sedimentation, Conveying and Storage of solids.

FPAPER ~ I

1. Process Technology : Manufacture of following chemical products in process indusiries —
Location and uses — Water, Soda ash, Caustic soda "and Chlorine, Ammonia, Fertilizers -
industrial acids, Sulphuric acid, Nitic acid, Phosphoric acid - Industrial gases — Sugar, Fulp and
paper, Cement, Elactro thermal industries; Caldum carbide, Silissn carbide, Graphile, Coal
chemicals, Pigments and Peints.



2. Material and Energy Balances: Basic caloulations, Material balances with and without
chemical reactions, enargy balances, combustion. :

3. Instrumentation and Process Control: Qualities of measurement, measurement of
temperature, prassure and vacuum, liquid level, density and viscosity, composition &nd analysis.
Process conbtred _ Automatic process contral = Elements of a control system - Controllers modes
of contral and il applications.

4.Petro Chemicals: 1. Origin of petroleum. 2. Naifural Gas ;| Composition application as fusl. 3.
Petroleum Refining - Refining of crude petroleum, production of gasoline, kerosane, heating oils
and residual fuel. Lubricants, asphalts and solvents. 4, History of pefrochemical industry and
alternative sources. 5. Characteristics of petrochemical manufacture. Techniques involved
Maphtha cracking, alkylation, isomerization and polymerization to produce petro-chemicals. 6.
Petro-chemicals and their application. 7. Classification of petro-chemicals according to source &)
Ethylene derivatives b) Derivatives of higher paraffins ¢) Propylene denvatives d) Derivatives of
CA4 hydrocarbons e} Derivatives of higher olefins f) Derivatives of aromatics g) Economic
aspects of pefro-chemical industry in India,

-

1



11. METALLURGY

PAPER - |

1. Mechanical Testing: Cohesion betwsen atoms: bonds, potentizl energy Vs Interatomic
dislarice curves, Fundamentals of crystal structure of metals; tension testing: tenslie propertles,
sirain aging, ductie and britle materals; Erchson cupping test, directionality, torsion test.
specimean behaviour under lorsion; hardness fest: Brinell , Rockwell and Vickers test, relation
between hardness and tensile sirength, micro hardnese tesfing; creep test creep curve, siress
ruplure test; fatigue test S-N curve, stetistical nature, effect of mean siress; impact test: Charpy
ard [zod test transition temperature; structures & properties of engineering materials.

2. Metallurgical Thermodynamics: Review of first and second laws of thermodynamics,
Maxwell's -reletions; free energy concepl snd applications, general strategy of deriving
thermodynamic relations; third faw of thermodynamics; relaled problems. -Solutions, partial molar
properties, Gibbs-Duhem equation, fugacity, activity, equilibrium constant; regular solutions,
integration of G-D equation, dilute solutions, interaction parameter; equilibrium in thermodynamic
systems, struciure of unary phase diagrams in (P,T) space, Clausius -Clapeyron equation, triple
point, alternative representation of unary diagrams; Gibbe phase ruls, Free energy-composition
diagrams, Ellingham diagrams. activation energy, efiect of activation energy on reaction rate,
chemically confrolled reactions (both ideal and non-ideal systems).

3. Physical rﬁat;flurigy and phase diagi'am_slz Structure of metals, épar:e latlice, unit cells, erystal
systerns, metallic crystal structures, packing efficlencies, planes and direclions, voids,
imperfections in crystaliine solids, dislocations and plastic deformation, theoretical shear strength,
concept of dislocations, types of dislocations, Burgers wvector, sirain field assﬂﬂtﬂtéd with
dislocations, dissociation of dislocations, climb and cross slip, diskocation interactions, plastic
deformation by twin, yield point phenomenon, strain dpeing, work hardening in single “#nd
polycrystalling materials, effect of temperature, compesition and grain size on strain hardening,
recovery, recrystallisation and grain growth, diffusion in sclids, applications of diffusion concepls,
solidification of metals, freezing of alloys, Scheil equation dendritic freszing In allays, freezing of
ingots; segregation, homogenization, growth of single crystals. PHASE DIAGRAMS : Types of
solid solutions, Hume Rothery rules, intermeadiate phases, binary isomorphous sysiem; phase rule
and lever rule, miscibility gaps, eutectic systems, phase diagrams with intermetallic compaounds;
monotectics, syntetic, eutecioid, peritectic and peritectoid reaclions in binary systems and
solidification behaviour of typlcel alloys in these sysierns , Fe-Fe3C phase disgram , other

‘commearcially impertant binary systems,




L

\‘?_:;/ "4 Mineral dressing and principles of extractive metallurgy: Scope of mineral dressing in 1‘*-1&

r‘n{'dtra.liurg}' » crushing and grinding , sampling and paricle size analysis. Gravity concentfrap. . -
methods | froth flotation | magnetic and electrical separation cyclones | filters |, solids conveyance
and slorage. Principles of exractive metallurgy: Sources of metals, pyrometallurgical PrOCEsses,
refining processes, h:.ﬁ:fmmel_almrgi-:al processes, recovery of metal values from leach solution,
electrometallurgical processes, electrorefining and elecirowinning . coppet. sources of copper,
extraction from sulphide ores, refining, newer processes for copper extraction, hydrometaliurgy of
copper, Zinc. sources, pyrometallurgical extraction, hydrometallurgical extraction, recovery of
byproducts (cadmium), Imperial Smelting Process (ISP); lead: sources, extraction of lead, lead
blast fumace, refining, modern developments in lead smelting, aluminium and magnesium

extraction,

5. Fuels & Refractories: Definition & Classification of fuels. Distribution of fuel resources in India ,
their origin & geological formation. Classification of coal. Varlous tests for coal for selection of coal
for metaliurgical processes. Manufacture £ testing of coke for various uses. Petroleum. its sources
& distiflation. Various tests for liquid fuel. Manufacture, uses & analysis of various gaseous fuals
Combustion calculation on solid, liquid & gasecus fusls. Classification & desirable properfies of
refractories. Testing of refractories. Special refractories. Use of refractories in ferous & non
ferrous industries. Manufacture of various refractores.

PAPER - I

1. Process engineering : Units and dimensions, applications of transport phenomena, properties
of fluids, Iaminar and turbulent fluid flow, Stoke's Law, flow past submerged bodies, flow through
packed and fluidized beds, Bermnoullis Equation, dimensional anatysis, flow of compressible fiuids,
Fourier's law, conduction in solids, liquids and gases, concept of heat transfer coefficient: heat
transfer, heat transfer in packed and fluidized beds; diffusion in sofids, liquids and gases,
Knudsen's diffusion, diffusion processing and homogenization of alleys, unsteady state mass
transfer, concept of mass transfer coefficient .

2. Praduction of iron and steel: History of iron making, Evolution of Blast furnace, Distribution of
Indian Iron ore, limestone and coking coal deposits problems associated with Indian raw
materials, iron ore beneficiation and agglomeration, theory and practice of sinteding and
pelletising, testing of burden materials, biast fumace reactions, thermodynamics and kinetics
study, recent developments in the design and operation of the blast furnace, iregularilies in blast
fumace operation and their remedies, blas! furnace refractories and instrumentation, blast furnace
slag and gas @ imporlance, formation and use. Direct reduction methods, detailz of some
commercial processes like Corex process PRODUCTION OF STEEL : History of steel making,
principles of steal making, LDV BOF, QBOP/OBM, Energy optimising furnzce(ECF] | Inputs



o ) YF

required in oxygen Steal making, Yields from metallic inputs. Allay and Stainless steel making,
confinuous steel making , steel making in induction furnaces, secondary steel making processes ,
steel degassing processes casting pit practice, continuous casting of steel, molds wused for
continuous casting use of casting powder, electromagnetic stiring , defects in continuous casi

product .

3. Heat treatment : Nucleation and growth of austenite, pearltic transformation, TTT diagrams,
formation of marlensite, annealing, nnrrnal'ming hardening and tempering, hardenability , heat
treatment furnaces. austempering , martempering , ausforming ; thermo mechanical treatments;
surface hardening of steels; effect of alloying efemants on Fe-C diagram, struciure and properties
of stesls: carbon and alloy tool sigels, slainless steels, HELA steels, maraging steels, dual phase
stesls: cast irons end their heat treatment, aluminium and its alloys .

4. Metal forming and corrosion englneering : Elasticity and plasticity, yield criterion theories of
metal forming, hot, warm and cold working, , super plasticity and explosive forming, friction and
lubrication in metal working processes, forging, CAD & CAM in forging, extrusion, mannesmann
mill, roling, drawing of rods, wire and tubes, dies, optimum die angle, bulk forming and sheat
metal forming, deep drawing, redrawing, limiting draw ratio, role of texiure defects in shest metal
working, bending, shearing, rubber pad forming, stretch forming, high energy rate forming,
numerical problems and design aspects in forming, CORROSION ENGINEERING : Definltion of
corrosion, comosion damage, classification of comasion, electrochemical aspects, electrechemical
reactions, mixed potential theary, pelarisation, passivity, enviranmenial effects, effect of oxygen
and oxidizers, effect of temperature, effects of corrosive ::Dncantratlc:-n corresion teshng, standard
expressions Tor corrosion rate, galvanic corrosion, erosion corrosion, crevice corrosion,
intergranular corresion, pitiing, stress carrosion. Paint tests, sea water tesis. Interpretation of
results, Corrosion prevention | cathodic and anedic protection | coafings, high-temperature

corrasion .

5. Foundry technology Patlerns, sand moulds, moulding processes, special casting process,
evaluation -and characterization of moulding materials, cores and core materials, mouid
production, core production, sand compaction, foundry machines, moulding equipments, foundry
layouts, mechanization & automation, different types of foundries, solidification, growth structures

in pure metals, applications of constitutional super cooling to castings, cast structures, gases &

Inclusions in castings, segregation, defects related lo solidification, cesign of risers, runnes
systems and design of runners, elements of cesting designs, foundry metaliurgy of cast Irons,
production of 5.G. iron and m.al.’ea_ble iron, classification of gray cast iron, inoculation practice
ADL etzei foundry praclice, malting practice, cupolz, induction melting, metting of aluminfum &nt

copaer-alioy:
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12, MINING ENGINEERING

PAPER =1

1. General Mechanical Engineering: Strendgth of matedal and power transmission, elements of
Hydraulics, Internal combustion Engines (OTTL gycle, Dizgal Cycle) Power Transmission (Bell,
Chain, Rope, Drive) compressor, pneumatn, Machines

2. Geology: Structural Geu!ngy Dafmtmn ard ‘seopé. - Recognition of faults, folds, joints,
unconfirmaties etc., Pimary and induced structures, their importance In M.r.lng, Bedding, Liniation,
foliation, fracture, Cleat elc, field E‘sr;'-':ale}!_l'_-,f: importance snd scope of filed Geology, field

technigues, geological mapping.
3. Principles of Stratigraphy.

4. Exploratory Drilling: Principles, selection of sile, lay outs, details of equipment, methods of
drilling and their variation, interpretation of bore holo data.

5. Explosives and Blasting: Classification, wpea and use of axmnﬂwes storage and transport.
Biasting techniques 1n UG and open cost mines,

6. Supports: Objeciives, I|ﬂ‘|FI:E'[ICII'.|‘~' of mine SUPPEIFE‘- T].-'pes of mine supports and systematic
fimbering, Puwersuppuns r::rur sﬂﬂhmg mr:-f balting.

o A Mineralegy: Physlc:m nhemlcal and ::sptl-::ai characteristics of common rock ferming silicate
minaral groups. Etru::!uml nlassﬁ'{:atmn of s.|-:|::.ates. Minerzls of Carbonate, thﬁpllafﬂ and

sulphide groups.
PAPER-II

1. Opening and Choice of Mining Methods: Opening, development of mineral deposits,
classification of mining methods, merits, demerits and application. Bord and pillar mining.  Long
wall mining. Open cast mining and their variations. Design of suitable methodology of mining for
spacific conditions like thickness, depth, inclination, annuzl preduction etc., thick seam mining,
etowing, bench parameters, box-cut

2. Metal Mining: Scope and limitations of WG metal mining methods, Classification of UG metal
mining systems and their applications in different condilions.

4
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2 Mine Surveying: Principies of surveying. [hfferent methods and their importance, Eh%

surveying, Compass | surveying, theodolite surveying, plane labling, levelling, triangulation,
correlation. Astronomical terms and definftions. Mine plans and sections, Regulations pertaining

to plans and sections.

4.Mining Machinery: Elements of transport system, classification and techno economic indecias,
Rope haulage, locomotive haulage, conveyers, Aerizl ropeways, frackless haulage. Winding.
Mrainage and pumping.

& Minz Environmental Enginesring: Mine ar and environment. Natural and mechanical
ventilation, Types, design varables, selection, installaion and maintenance. Mine fires,
explosions and innundations, Rescue and recovery

6. Mine Lepislation and safety: Regulations pertzining to conservation’s, exploitation of mineral
deposits. Safety weltare and hygiene of mine workers,




13. GEOLOGY

PAPER- |

Unit =1 ;
Geomorphology and Remote Sensing: Weathering and prozion, Geological aclion of River,
vind and glacier. Physiography of India, Application of geomorphalogy Principles of aernal
photography, photegrammetry and gatellite remote sensing — data products, their intarpretation
and application. Geographic Information System (G15) — Principles and application.

Unit -1

Mineraiogy: Fhysical, chemical and optical characlenstics of common rock forming silicate
mineral groups, Structural classification of silicaies. Minerals of {;arbn_na'ie,, Phosphate and
sulphide groups.  Atomic substituion, isomorphism, polymorphism, - Principles of X-Ray
Diffraction,

Unit =l

Structural Geology: Concept of stress, strain and rock deformation, Structural an.alyéia of folds,
joints and faults, Lineation and folistion. Unconformities and basement cover relation. Superposed
deformations. . |

Unit 'W '

.lgnauus :-md M etam pngh g,l'—‘etmlngy. {—urm iexiurﬁ ﬁnd smmure ph_gnew; rocks. ,Sillcate melt
BE_UiHbrla. j;qﬂa:}- aqc! 4:&mar_-.r phaae d;agﬂama :rnagmaﬂc drfFEFEntlﬂtIDn ﬂEELIl‘II]q!.E}n Eetm‘qu
and geotectonic evolution of nmnltes basalte, -EI'I{:II'tI'!EIE.I!.EE uph1l:|1|te hEmDEI’Ilt-E TEJ-:turE nnd
structure of metamorphic rocks, regmnal and contact metamorphism. Characteristics nf drl"e.rgﬂt

grades and facles of metamorphism. Plate tectonics and metamorphic zones. Metasomatism,
granifisation, migmatites and paired metamorphic beits.

Unit -V

EEd]menmlngf nm:l Geachemistry: E-E.-damentan,f structures and textures. Provenance and
d:agenes.l'-' Seﬁlrr'uarrtar:,r ervironment and facies. Tectonics and 5ﬁd|mentahun Classification of
sedimentary rocks. Sedimentary basins of India. Earth in refalion to sclar system, structure and

mmpnﬂmnn “of Earth. Gecchemical cycle, meteorites. Concept and application of stable isolopes
in sedimentology.



_E?

PAPER-
Linit -1 17
Palaeontology: Morphology and time ranges of fossil groups, Evalutionary changes in mollusks
and mammals in geclogical time. Siwalik vertebrate fauna, Gondwana flora. Evidence of fife in

Precambrians. Different microfossil groups and uses in biostratigraphic correlation.
Unit - I

Stratigraphy: Stratigraphic code and nomenclature, Geological time scale, Straligraphic
correiation, Precambrian stratigraphy of India, Stratigraphy of the Palagozoic, Mesozoic and
Cenozoic formations of India, Gondwana system and Deccan traps. Palaeociimate and

palasocgeography. Concept of seismic and sequence stratigraphy,

Unit =11l

§

Geophysics and Fuel Geology: Gecphysical techniques: gravity, electrical, magnetic. and
selsmic. Origin and classification of ceal, Indian coal deposils: Gondwana, Terliary and lignite.
Coal Bed Methane [CBM). Origin, migration &nd entrapment of natural hydrocarbons, structural,
stratigraphi{: and mixed traps. Geugrapfﬂc&l-and. Geological distribution™of onshore and offshore
pefroliferous basins of India.

Unit — IV

Economic Geolagy: Process of mineralization: magmatic, hydrothermsl, supergene, sedimentary
exhalation (SEDEX). Minerzlogy, mode of occurrence and distribution of lron, manganese,
aluminium, chromium, base metals and gold. Indian u‘epﬁ«sﬁs of nen-metals: mica, asbestos,
grapru’ce placer depusrts, gemstunes Emes’tunes evaporites, Etrategt-:: ciitical ‘and essential

minerals. Metaﬂnganrc: Epu:n::hs and prn'.rlnces Surface and subﬁ.urfane exp[uratlc-n and

prospecting.
Unii =V

Hydrogeology and Environmental Gelnlng-,r: Natural hazarde — preventive [ precautionary
measures of floods, landslides, earthquakes, tsunami, coasial erosion, Impacl assessment of
anthropogenic activities: opencast mining, river valley projects, solid and radioactive wasle
ﬁiquszﬂ, excess withdrawal of groundwater, oil spill. E:unceﬁt of global warming, sea level rise.
';u’erﬂr;al distribution of groundwater, classification of aquifers, hydrolegic cycle. Hydrological
propesties: porosity, permeability, Darcy's fi':l_J:H' and its application. Groundwater provinces of India.
t{.ruundwater guality and contamination, groundwater recharge, ralnwater harvesting, Engineenng
propesiies of rocks, geolopical investigation for dams and reservoirs, Tunnels: type, mathod and

problems

LA
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