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CORRIGENDUM TO ADVERTISEMENT NO. 01 OF 2023-24 FOR RECRUITMENT TO

THE POST OF LECTURERS IN 13 DIFFERENT DISCIPLINES UNDER

OTE & TS CADRE

1. In pursuance of order of the Hon'ble High Court, Orissa passed in W.P. (C) No.
14681 of 2023 dated 12.10.2023 filed by Sri Bikash Jena-Versus-State of Odisha &
others as communicated by Gowt. in Skill Development & Technical Education Deptt.
vide Letter No. 8584/SDTE, BBSR, dated 15.11.2023 & 6622/SDTE, BBSR, dated
12.09.2023, the recruitment will proceed with 168 posts out of 224 advertised

posts.i.e. 75% by way of direct recruitment.

The detailed position of the revised vacancy of 168 posts is indicated as under.

Sl. | Name of MNo. of Category wise break up of Posts No. of Posts No.of |No. of
No. | the Discipline Posis reserved for PWD | posts %‘asts
Cat-ll Cat- | reservedreserved
ST sC SEBC UR (Hard of | I |for Ex- [for Sports
Hearing with Service [Persons
suitable aid) men
1 2 3 4 5 6 7 8 9 10 11
1 | Civil Engineering 24 7 7 4 16 1 1 1 -
w) | @w) | (1-w) | (Bw) -
2 | Electrical 3 g & 3 16 3 1 1
Engineering (3-w) {1-w) {(1-w) (5-w) o |
3 | Mechanical 40 12 7 4 17 1 f 1 1
Engineering {4-w) {2-w) {1-w) (G-w)
4 _i?lel:ctronics & 7 4 6 - - 1 -
elecommunication 18 1
| Engineering s i R (2-w)
5 | Computer Science 2 3 2 5 - =
& Engineering 7 (1-w) (1-w) 0 (1-w)
6 | Mathematics 8 4 2 o 2 - -
- (1-w) | (1-w) (1-w) )
7 | Physics 10 2 2 5 3 = 2
(1-w) (1-w) (2-w)
8 | Chemistry 8 2 2 2 2 - - -
(-w) | (1w) | (1w | (1w -
9 | Automobile -
Engineering i 0 ! ’ t 5
10 | Chemical -
Engineering 1 0 0 ! 0
11 | Metallurgy 2 - - - -
4 i 1 0 (1-w)
12 | Mining Engineering 1 1 - -
13 | Geology 3 0 0 0 2 -
iy (1-w)
B 4 1
168 47 33 16 72
TOTAL | (sswy |(15:w)| (10w) | (aw) | (26w [{S:gggg s i;

P.T.O.
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The Advt. No. 01 of 2023-24 is modified to the above extent only and all other
terms and conditions cﬁ%ﬁﬁedisement remain unchanged.
2. The Notice which was issued earlier vide Notice No. 7686/PSC, dated-07.10.2023 stands
withdrawn.

The concerned candidates are advised to visit the website of the Commission at
www.opsc.gov.in for further information.

L(W@,

Secretary 1L 1% ~1’5"



ODISHA PUBLIC SERVICE COMMISSION

WEBSITE - 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:/ /opsc.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 to 224 (73-w)
posts of Lecturers in 13 different disciplines under Odisha Technical Education &
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 thercof is given below:

Sl. | Name of No. of No. of posts reserved for
No. | the discipline vacanc ST | SC |SEBC| UR __P__WL TEx-SM SP
s Cat-II | Cat
(Hard of | -III
Hearing
with
suitable
S | L aid) | _
1 2 3 4 5 6 7 | 8 [9] 10 11
1 | Civil Engineering 45 10 9 ) 21 1 1 1 ==
(15-w) | (3-w) | (B-wW) | (2-w) | (7-w)
2 | Electrical 43 12 6 4 21 1 1 1 ---
" |Engineering | (14-w) | 4w |[@w|(w|@Zw| | | |
3 | Mechanical 53 16 10 5 22 1 1 2 1
| Engineering | (17-w) | (5-w) | (3-w) | (2-w) | (7-w) I e -
4 | Electronics & 24 10 5 1 8 1 - 1 -
Telecommunication| (8-w) (3-w) | (2-w) (3-w)
| Engineering | N
5 | Computer Science 9 2 4 0 3 - --- --- ---
& Engineering 3-w) | (1-w) | (1-w) (1-w)
6 | Mathematics 11 7 2 0 2 --- | - --- ---
| | (@4-w) | (2-w) | (1-w) (1-w)
7 | Physics 13 3 3 1 6 1 -—- --- ---
(4-w) | (1-w) | (1-w) (2-w) )
8 | Chemistry 11 2 2 3 4 --- --- --- ---
B (@-w) | (1-w) | (1-w) [ (1-w) | (1-w) §
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Sl. | Name of No. of No. of posts reserved for
No. | the vacan | gt | SC [SEBC| UR PWD |
discipline | cies Cat-II [Cat- Ex-SM| SP |
(Hard of | III
Hearing
with
suitable
N R - | aid)
9 | Automobile 3 1 1 0 1 - -— - .

Engineering | o

10 | Chemical 2 0 0 1 1 -—- — - ---

Engineering | | | =

11 | Metallurgy 5 2 1 0 % - --- - -
2w | () | (1-w) |
12 | Mining -3 2 0 0 1 -
Engineering = (1-w) | (1-w) | |
13 | Geology ' 2 0 0 0 2 - - - -
. [] -W) {l—w)
TOTAL | 224 67 43 20 94 8 5 1
(73-w) |(22-w) | (14-w) | (6-w) | (31-w) (Category II-5)
- A (Category III-3) .

Note:

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

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

¢.  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 to change by the Government without notice, depending upon the
exigencies of public service at the discretion of the State Government.

3. AGE:

A candidatc must have attained the age of 21 years and must not be above
the age of 38 years as on the 1st day of August, 2022, i.c. he/she must not have
been born earlier than 274 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 S.C./S.T./S.E.B.C./Women/Ex-Serviceman and by 10 (ten) years
for Persons With Disabilities whose permanent disability is 40% or more.

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

Provided that, a 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.
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SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO
CASE BE RELAXED.

Date of birth entered in the High School Certificate or equivalent Certificate
issued 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
entered 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.

Educational Qualification:

Sl Name of the
No. Discipline

Educational Qualification

1 2 ' 3

1 | Lecturer in Civil Bachelor’s Degree in Engineering/ Technology in

Engineering Civil 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. .

Bachelor’s Degree in Engineering/ Technology in
Electrical Engineering with First class or equivalent.

2 Lecturer in
Electrical

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
Mechanical
Engineering

Bachelor’s Degree in Engineering/ Technology in
Mechanical 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.

Lecturer in
Electronics &
Telecommunication
Engineering

Bachelor’s Degree in Engineering/ 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.
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Geology

Sl. | Name of the Educational Qualification
No. | Discipline
e B — 5 P em—
S | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Computer Computer Science & Engineering with First class or
Science 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

8 Lecturer in First class Master’s Degree or equivalent in Chemistry
Chemistry

9 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Automobile Automobile 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.

10 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Chemical Chemical 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.

11 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Metallurgy Metallurgy 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.

12 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Mining Mining 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.

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




5. MAIN JOB CHART:

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

6. METHOD OF SELECTION:

The selection 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 syllabi for the said
examination are enclosed at Appendix-I.

Note- Any details relating to this recruitment like cut-off marks, answer keys,
individual marks etc. shall only be declared on the website of the Commission

after publication of the final results and select list.

i ZONE OF EXAMINATION:

The Written Examination will be held at Balasore, Berhampur,
Bhubaneswar, Cuttack & Sambalpur zone 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;

(i) 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 School 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.

(iv) Government Servants, whether temporary or permanent, are eligible 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
application for this recruitment and obtain “No Objection Certificate”.
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(v) If a 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.S.C. from appearing at any Examination/Interview, he/she will not be eligible
for such recruitment for that specified period/chance(s).

(vi) Only those candidates, who possess the requisite qualification 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.

(viiij Every 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 bodily 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 prescribe,
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
School Certificate Examination or equivalent examination, is required to furnish
copy of publication of the changed name in local leading daily newspaper as well as
copy of notification in the Gazette in support of his/her change of name.

9. IMPORTANT POINTS:

(1) 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 recruitment for which she/he is a candidate, but also may
be debarred, either permanently or for a specified period, from any
recruitment or selection to be conducted by the Commission.

(11) 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 violation of the above Act and violation of
“Instructions to candidates” (as provided in the advertisement,
application form, Admission Certificate & Answer Script etc.) will be
seriously viewed and disciplinary action will be taken against the
concerned candidates as deemed proper.

(II) Online 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.

(IV) 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.
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(V) This advertisement should not be construed as binding on the
Government to make appointment.

(V) Concessions meant for SEBC, SC & ST by birth are admissible to the
Socially Educationally Backward Class, Scheduled Caste and Scheduled
Tribe of Odisha only.

(VII) The posts are permanent.

(VIII) All persons appointed under the Government of Odisha on or after 1st
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 Odisha 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
enquiry as may be deemed necessary that the candidate is suitable in all
respects for appointment to the Service.

(XI) 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.

(XII) 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.

(XIII) No request for withdrawal of candidature and change of category will be
entertained under any circumstances.

10. CERTIFICATES/DOCUMENTS TO BE ATTACHED:

Candidates who qualify 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 following documents duly self-
certified. The candidates are required to mention 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.S.C. or equivalent certificate in support of declaration of age issued by
the concerned Board/Council;

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

aforesaid examinations passed (H.S.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

(®

(g)

(h)

(M)

0)

(k)

M

"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./S.T./S.E.B.C.,
wherever applicable (Please see Note-2-Para-10).

Required Odia Test Pass Certificate from the competent authority,
wherever applicable (Please 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 against any civil post after Military Service, wherever
applicable.

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

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

If a candidate claims to possess qualification, equivalent to the prescribed
qualification, the rule/authority (with 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 online application form.

No Objection Certificate from their competent authorities in case of
Government Servants.
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NOTE-2: Candidates claiming to be belonging to S.E.B.C./S.C./S.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./ 8S.C./S.T.
categories are required to submit Caste Certificates by

birth showing “daughter of .......ccociiiiiimiiennnnnee ”, Caste
Certificates by virtue of marriage (i.e. showing “wife of
e ”) are mnot acceptable and liable for
rejection.

(ii) OBC Certificates will not be accepted in lieu 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
grounds-

(a) Incomplete online application form.

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

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

(d) No required education qualification as provided under Para-4 of the
Advertisement.

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

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

age/Odia Test Pass evidence/category status (SC/ ST/SEBC/ Ex-
servicemen/Sports Person/ Permanent Disability/ Women etc).

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

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 discrepancy 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 guide the

candidate seamlessly in filling the application. The requisite 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 Left-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, a unique “Permanent
Public Service Account Number (PPSAN)” will be assigned to the applicant.
Candidates are required to take a printout of the finally submitted online
Reqgistration/ Re-registration and finally submitted online application forms
and put his/ her signature under the declaration for submission to OPSC along
with copies of requisite certificate & documents as and when asked.

The candidates are advised to submit the Online Application 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
Website of OPSC prior to the date of Written Examination. The date &
programme of Written Examination or Interview will be published in the
OPSC Website & in the Newspapers. The candidates are required to
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download their Admission Certificate/Instruction to candidates from
Website. No separate correspondence will be made for this purpose.

(1) Any complaint on the conduct of examination must be sent to the Grievance
wing of the Commission by e-mail (opsc@nic.in) within 03(three) days of
completion of the examination.

13. FACILITATION COUNTER: -

To resolve any technical Problem faced in filling up of online
Registration/ Re-registration and application forms, candidate may contact
OPSC Technical Support over Telephone No. 0671-2304707 between 10.30 A.M.
to 1.30 P.M. & 2.00 P.M. to 5.00 P.M. of any Odisha Government working days.

[n case of any guidance/information on this advertisement and
recruitment, candidates may go through the FAQ available in the website of the
Commission or contact the O.P.S.C. Facilitation Counter over Telephone
No.0671-2304141/ 2305611 & Extn.-218 on any Odisha Government working
day between 10.30 A.M. to 1.30 P.M. & 2.00 P.M. to 5.00 P.M.

The candidates are required to visit the website of the Commission at
http:/ /opsc.gov.in for detailed information about important Notices, rejection
of applications, date & time of Examination/Interview etc. and also to keep
track of publication of various Notices to the effect in the leading local daily
newspapers for 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 1S THE LAST DATE FOR SUBMISSION OF
REGISTERED ONLINE APPLICATION FORM)

NB : THE ONLINE APPLICATION FORM IF FOUND DEFECTIVE IN ANY RESPECT
ARE LIABLE TO BE SUMMARILY REJECTED.
W\W 1%
i b

\

CUTTACK SECRETARY,
Dt. 17.04.2023 ODISHA PUBLIC SERVICE COMMISSION,
CUTTACK






Appendix-I
SCHEME OF EXAMINATION

The examination will be conducted in the following successive stages-

I.Written Examination

ii.Interview (Personality Test)
The written examination will be conducted in General English, General Knowledge & concerned
subject.
General English and General Knowledge will be covered 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 .i.e.
Paper-I and Paper-II having 200 marks each. The examination will be in objective type pattern &
each paper shall be of 3 hours duration. There shall be negative marking of 25% weightage.
Candidates are required 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 syllabus.

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 shall be of
Bachelor's Degree in respect of the posts/ disciplines for which the qualification 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 2(two), the number of candidates to be
called for interview shall be 5(five) and where the number of vacancy exceeds 2(two), the number

of candidates to be called for interview shall be twice the number of vacancies”.

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

examination 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 question paper in General English will be designed to test the

candidate's understanding of English and workmanlike use of words. The

distribution of questions and marks would be as follows:

i

1. Grammar usages and Vocabulary - 35 marks

2. Comprehension - 15 marks

1‘ ' Total - 50 marks

,F| The standard of questions of General English may be equal to Higher

i

fl' Secondary Level (+2 Level).

General Knowledge

The paper in General Knowledge will include knowledge of current

AR L 0 g SO

events and matters as of everyday observation and experience in the scientific

'i,- aspects of life as may be expected of an educated person. The paper will also
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include questions on History of India and Geography of such standard which the

candidates should be able to answer without special study. Total 50 marks.




v




SUBJECT PAPER — | & II







I"; " T
" 1. CIVIL ENGINEERING ; i

'Paperl

1. Solid Mechanics:- Elastic constants, plane stress, plane strain, Mohr's circle, combined stress:
Elastic theories of failure; Simple bending, Shear, Torsicn of circular and rectangular seclions and

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

2. Stricfural Analysis:- Analysis of determinate structures - different methods i.ncludin-g graphical
methods. Analysis of indeterminate skeletal frames — degree of indeterminacy, moment
distribution, slope oeﬂeouon stﬁfness and force methods, energy methods, Muller-Breslau

principle and application. Plastic anaiysrs of noetermtnate beams and simple frames - shape

factors.

Al

3. Design of Concrete Strgo%res:- Limit state design for bending, shear, axial compression.and
combined forces. Codal provisions for slabs, beams, walls and footings. Principles of prestressed

concrete desrgn matenais mr—:thods of prevtreasrn josses.

4 Des:gn of stee{ structures (Based on L;mri Siate Method) - Analysrs and desrgn o: tenazon

and compressron memoers “Coltimn bases Gonnect:ons s1mp{e and eccentric ‘oearn co!umn

oonneotlona
5. Bwldlng Materlal and Buu!d:ng Construo{ron -

(a) BUl[dlng Materra[s— Cemen’t Components dlfferent ’rypes sett:ng times, strength..-Cement
Mortar: Ingredients, proportrons water demand mortars for p!actenng and masonry. Concrete:
importance : iof: W!C Ratio,. Strength mgreoients lncludmg admrxtures workablllty testlng for
strengih ‘non- destruotwe testrng, mlx dasrgn mothods Bncks Typos Indlan Standard

claasrﬂcatron abaorptron saturatlon faotor strength 1n masonry

(5)) Eurldmg Construction:- Types of Foundations Bnck masonry, Stone masonry, Fioor ings,
Causes and preventlon of oraoks in. bur[dmgs Damp proof ng, Special maintenance. of bu:!drngs

6. Estlmation, Constructton Planmng and Management- Preliminary estimate, Detailed
eahmate Spaoiﬁca’frons and coe.t analysrs Bar ohart Linked. bar chart, Work- breakdown
structures Ac:twrty— on — arrow dragrama orlt;oal path probabmstrc aotrwty duratzons Evant-based

—

networks PERT networks Trme cost study Resource auocatqon
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Paper i
1. Water Resources and Hydraulic Engineering:-

(a) Irrigation Engfneer'n'g‘- Consumptive use of water |rr|gat|on systems water demand
assessment Storages and therr yields, ground water and well hydrauhcs Wateriogg ng, drainage
design; Desrgn of rigid boundary canats [Jnmg of canals Sediment transport in canals Forces
acting on grawty dams and _thelr design, DeS|gn of headworks, distribution works, falls,

~ Crossdrainage works, outlets; River training

(b) Hydrology: - Hydrological cycle, precipitation and related data analyses, 'Fl’rot:.aable maximum
precipitation, unit hydrograph and synthetic unit hydrographs; Evaporation and transpiratiofr

Floods and their managemeni, Design Fiood, Sireams and their gaugrno Routmg of floods;

Capamty of Reservorre

| (c) Fluid Mechanlcs - Fluid Properties, Pressure, Thrust Buoyancy; Flow Kmematics lntegrat!on
of flow equations; Flow measurement;- Relative motlon Moment of momentum Vrscosrty
Boundary Iayer and Contro[ Dlmensmnal Analyszs Flow development, Iosses [n plpe ﬂows Pipe

networka Flow measur;ng eqmpment and structures

" "'.fd) Open Channel Fiow Momentum and- Energy principles in Open channet ttow Types of ﬁow

- Flow seotions and properues Norrmal fiow, Gradually varied flow, Hydraunc jump

' 2 Envrronmental Engmeerlng -

(@) Water Suppfy Engrneenng - Souroes of supply, desngn of mtakes Estlmatlon of demand
Water quality standards; anary and secondary treatment, detailmg a'wd mamtenanoe of
| treatment units; Conveyance of treatment units; distribution systems of treated water, !eakages

and contro! lnstltut{onal and industrial water supply.
(b)Waete Water Engineering:- Urban rain waker disposal:Quantity and characteristics of waste
water, Collection of waste water, Primary, Secondary and tertiary treatment of waste water,

Sludge disposal, effluent discharge standards, Institutional and industrial sewage management.

(c) Solid Waste Management- Characteristics, Generation, Collection’ and Transportation, -
Engineered systems o_f solid waste management (reuse, recycle, reooifrery, treatment _and
disposal). Design and Management of landfills.

(d) Air and Noise Pollution: - Air pollution: sources and impacts, air pollution controls, standards
and limits. Noise pollution- impzacts of noise, permissible limits, measurements and control of noise

poliution.



5. Geotechnical Engineering:-

&
i

(&) Soil Mechanics: - Fundamental definitions and interrelationships: Properties and Ciassiﬁcetiefg
of soils, Permeability and seepage, Effective stress principles, Shear strength, Consolidation,

Compaction, stress distribution in soils.

(b) Foundation Engineering:- Types of foundations, Foundation design requirements, Shallow

- foundations - bearing 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, negative skinfriction , Earth pressure theories, effect of water table, layered soils, Stability
of slopes, Sub-surface investfgatio'ns— scope, drilling bore holes, sampling, penetration tests, plate
load tests, geophysical tests. |

4, Transportatio'n Engineering:-

N\

(2) Highway Engineering:- Geomelric design of highways, Testing and epecmf‘et:oe*‘ of paving

materials, design of flexible and rigid pavements

(b) TrafF ic Engineering:- Traffic characterisucs theory of fraffic flow, intersection design, traffic

.signs and S|gnaI design, hlghway capacrty

5, Surveymg Prmmples dnd classification of surveys mapping concepts ‘Coordinate systems,
Measurement of distance and directions, Leveﬂmg, Theodolite traversmg, Contours, Plane table

suwey;ng, Errors and adjustments, Curves, Total station.
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2. ELECTRICAL ENGINEERING ' Df

F'aper-[

1.Eleciricai Circuits—Theory and Applications

Circuit components; network graphs; KCL, KVL; circuit analysis metnods nodai anaty51s mesh
analysis; basic network theorems and appl:caﬂons transient analyms RL, RC and RLC mrcmte

sinusoidal steady state analysis; resonant circuits and appl:cat:ons coup{ed circuits and

applications; balanced 3-phase circuits. Two- port networks, driving point and transfer functlonc

poles and ‘ZEeros of network funct:ons Elements of networks synthests Filter- theory deSIgn and

apohcat[ons Active filters. Circuit simulation : Input formats; mathematical modethno solutzon of

equations; output formats; SPICE.
2.8ig raaiu 8 Systema _

Repreaentatlon of contmuous—time and olscreto ta"ne signals; LTI systems; convo!utlon impulse
response; time-domain analy51s of LTI systems based on convoluﬂon and d]ﬁerentla!!d:ﬁerence

equattons Fourier transform, Laptace transform Ztransform Transfer functton Samplmg and

; 'reoovery of 5|gnals DFT FFT Processmg of anatoo srgnats through dlscrete t1me systems

BEM. Theory

Mameil s equations, wave propagatlon tn bounded medla Boundary condmons feﬂectlon and
refraction of plane waves. Transmtssxon ine : Distrlbuted parameter otrcwts_ trave[lmg ano B
ane\gwde TE TM

! wave guudes resonators ,Pianar transmlssmn lines

standlng waves 1mpedance matchmg St th'chart Wavegundes"

ané:l 'TEM -waves rectangular and

'strlptme mlorostnp[me

' 4. Analog Eleotromcs _

Characteristics and equivalent circuits (large and smail signal) of Diode, BJT JFET and MOSFET.
Dlode circuits : chppmg, clamping, rectifier: Blasmg and bias stability. FET amplifiers. Current
mlrror Ampllf[ers single and multi- stage dlﬁerentlal operatqonal feedback and power. Analysm
of ampllf' ers, frequencyresponse of ampltfers OPAMF’ circuits. F|Iters sinusoidal oscillators :
cr:tenon for oscnlatlon smg[e—transstor and OF’AMP conf gurattons for oscillators. Function

generators and wave- shapmg circuits. Power suppises

'5. D|glt‘al E!ectromcs

Boolean algebra; minimisation of Boolean functions; logic gates; digital IC families (DTL, TTL,

, ECL MOS, CMOS). Combznational circuits - arithmetic circuits, code conve;ters multiplexers and
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decoders. Sequential circuits : latches and flip-flops, counters and shift-registers. Comparators,
timers, multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories.

Programmable logic controller.
6.Energy Conversion

Principles of electromechanical energy conversion : Torque and emf in rotating machines. DC
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 Motors.
7.Power Electronics and Electric Drives :

Semiconductor power devices: diode, transistor, thyristor, triac, GTO |, MdSFET 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 dc and

ac motor drives, applications of variable-speed drives.
Paper-ii
1.Control Systems

" Elements of control systems; block-diagram represéntation; open-loop & closedloop éystems;
principles and applications of feed-back. LTI systems : timedomain and frequency-domain
analysis. Stability : Routh Hurwitz criterion, rdot!oci, Nyquist's criterion, Bodé-p!ots, Design of lead-
lag 'compensators. Proportional, PI, PID controllers. State-variable method and application.

Principles of discrete-control systems.
2.Electrical Engineering Materials

Electrical/electronic behaviour of materials : conductivity; free-t_elec_trbns and hand-theory; intrinsic
and extrinsic semiconductor, p-n junction; superconductivity. Dielectric behaviour of materials;
polarization phenomena; piezoeléctric phenomena. Magneti'rl:. materials : behaviour and
application. Photonic materials : refractive index, absorption and emission of light, optical fibres,

lasers and opto-electronic materials.
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3.Microprocessors and microcomputers Cad

8-bit microprocessor : architecture, CPU, module design, memory interfacing, /O, PeripHe"
controllers,Application. IBM PC architecture : overview, introduction to DOS, Advanced

MIiCroprocessors.
4. Measurement and Instrumentation

Error analysis; measurement of current, voltage, power, energy, power-factor, resistance,
inductance, capacitance and frequency. Electronic measuring instruments multimeter, CRO,
digital voltmeter, frequency counter, Q-meter, spectrum-analyser, distortion-meter. Transducers :
therrhocoupie, thermistor, LVDT, strain-guage, piezo-electric crystal. Use of transducers in

measurements of non-electrical quantities. Data-acquisition systems.
5.IC Technology

Overview of IC Technology. Unit-steps used in IC fabrication : wafer cleaning, photo-lithography,
wet and dry etching, oxidation, diffusion, ion-implantation, CVD and LPCVD techniques for

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

Power Generation concépts, Steady—stéte 'pei'fofmant:e of overhead transmission lines and cables;
prindp[es of active and reactive power transfer, Distribution system; Per-unit quantities; Bus
admittance and impedance matrices; load flow; economic operation; Symmetrical components,
analysis of symmetrical and unsymmetrical faults. Concept of system stability : swing curves and
equal area criterion. Flexible AC Transmission Systems (FACTS). Computer control and
Automation : Introduction to energy control centres; various states of a power system; SCADA

systems and RTUs.
7.Power system protectiqn'

F’rincip[es of over cui’reht, ciifferentiél and d"i'sta'.nce' prd-febt{b_n. 'Cdncept- of solid state relays. Circuit
brakers. Load frequency control, Reactive power control. Line bus, generator, transformer

protection; numeric relays and application of DSP to proteétion. Computer aided protection.
8.Non-conventional Energy Sources and Energy Management

Introduction to the energy problem; difficulties with conventional energy sources. Wind-Energy:
Basics of Wind turbine aerodynamics; wind-energy conversion systems and their integration into
electrical grid. Solar-Energy : Thermal conversion : photo-voltaic conversion. Wave-energy.
Importance of Energy Management : Energy audit; energy economics : discount rate, payback

period, internal rate of return, life cycle costing.



3. MECHANICAL ENGINEERING

Paper-l

1. Theory of Machines:- Kinematic chain, Mechanisms and inversions,' Motor Vehicle steering
gears, Hookes’ Joint, Toothed gears, Tooth profiles, Interference, Gear Trains, Compound gears,
Differential, Cam profiles, Displacement, velocity and acceleration of cam followers, Flywheel and

Turning moment diagram.

Governors, Stability, Sensitivity, Isochronism and hunting, Governor effort and power, Contretring

force and effect of friction, Balancing of revolving masses.

Balancing of single and multicylinder engines, Friction and [ubrication, Hydrodynamic theory of .

lubrication, Linear free and forced vibration of sing’le and two degree freedom mechanical systems

with or without dampmg Crmcal speeds and Whlrlmg of shafts, Vibration of heams, Torsional

~ vibration.

2. 'Machine Design:- Design of Joints: Cotters, Keys, splines, welded joints, threaded joints,

~ threaded - fastners, joints formed by mterference fits, Desagn of fnctlon drwes couplrng and

~ clutches, belt and charn drlves power SCrews.

Design of power trarzsmlssmn systems gears and gear dnves shaﬁ and axie ere ropes De5|gn _'
oof bearlngs hydrodynamlc bearmgs and roiimg eiement bearlngs :

3. Mechanics of So!fds - Stress and strain for materials in. tensmn compressron and shear,

Relation between eiastlc constants for an :setroplc linear. elashc -and homaogeneous materials .

Unzamai Loading, Therma[ stresses Stress- stram diagrams for ductf[e and brlttie matenqis Stress -

and strain in two drmensrons, Prmcuaal planes, _Mohrs circle, Strain rosette.. Bendmg moment and
shear force diagrai_ﬁs; Com}ﬁosite be_ér_ns. Bending stresses; _Shear_stress distribution. Slope and
deflection in beams. Torsion of circular shafts. Helical springs. Combined stresses. Theories of
failure. Thick and thin walled pressure vessels, shrink-fit. Struts znd columns. Energy_prfnciples.
Strain energy due to bending, twisting and axial load. Castigliano’s theorem. Reciprocal Theorem.

Slope and deflection by energy methods.

4. Engmeermg Materials:- Basic concepts on structure of solids, Crystalline materials, Defects in
crystalline materials, Alioys and binary phase diagrams, structure and properties of common
engineering materials. ironcarbon equilibrium diagram, TTT-diagram. Heat treatment of steels,

lastics, Ceramics and composite Materials, Common applications of various materials.
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5 Manufacturing Science:- Basic principles of forging, drawing, extrusion and rolling, Pat"te""',
Gating and risering system, casting defects, special casting process, welding: Gas welding, arc
welding, resistance welding, thermit welding. Cutting tool materials, Tool geometry and
nomenclature ASA, ORS and NRS, types of chips, cutting variables, Chip reduction coefficient,
Merchant's force diagram, velocity relationship 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 energy

rate forming.

6; Manufacturing Management:- Production Planning and Control, 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. Job de:;ign Job
standards work measurement, Quality managementQuailty control. Operations Research: Linear
programming Graphical and Simplex methods. Transportation and assignment models. Single

server queuing -model. Va[ue Engineering: Value analysis for cost/value. Total quality

- mahagement and forecasting techniques. Perect management.

Paper-li

"i Thermodynamlc Cyc!es - Basic concepts Open and closed systems, Applications of laws of
Thermodynamlc;s (Zeroeth First and Second Laws) Gas equatlons Clapeyron equation,

Avallablilty, IFI'EVEFSIbl[Ity and Tds reiatlons rec:proca’ung air Compressors.

2. '1.C. Engmes, Fuels and Combustlon:- Spark ignition and compression ignition engihes, Two
stroke and Four stroke engines, mechanical, thermal and volumetric efficiency, Heat balance.
Combustion process in S.1. and C.1. engines, preignition detonation in S.I. engine, Diesel knock in
C.l. engine, Choice of engine fuels, Octane and Cetane ratings. Alternate fuels, Carburetion and
Fuel injection, Engine emissions and control. Solid, liquid and gaseous fuels, stoichometric air

requirements and excess air factor, fuel gas analysis, higher and lower calorific values and their

measurements.

3. Heat Transfer, Re-frigeration and Air Conditioning:- One and two dimensional heat
_condqction, Heat transfer from extended surfaces, ‘Heat transfer by forced and free convection.
Heat exchangers. Overall heat transfer coefficient, FUndamentais of diffusive and convective mass
transfer, Radiation laws, heat exchange between black and non black surfaces, Network Analysis.
Heat pump, refrigerstion cycles (Air refrigeretion, vapour compression and absorpticn

refrigeration) and systems, Cendensers, evaporators and expansion devices and controls.



Properties and choice of refrigerant, .Refrigeratlon Systems and components, psychometrics,

comfort indices, cooling load calculations, solar refrigeration.

4. Fluid Mechanlcs - Propertles and class:fucatlon of fluids, Manometry Forces on lmmersed

surfaces, Center of pressure. Buoyancy, Elements of stabrlrty of. float ing bodles Kmemancs and

dynamics: Continuity, Momentum and Energy qu_atons,_ Irrotational flow and incompressible,

IHVISCld flow, Velocaty potentlal F’ressure Feld and forces on immersed  bodies, Bernoulli's

equatlon Fully developed tlow through pipes, Pressure drop ca[culauons Measurement of flow
rate and Pressure drop, Elements of boundary layer theory, Integral approach, Laminar and
turbulent flows, Separations, Flow over weirs and notches, Open channel flow, Hydraulic jump,
Dimensionless numbers, Dimensional analysis, Similitude and modelling_, 'Onedimensiooal
isentropic flow, Flow through convergent-divergent ducts. Adiabatic and Isehtropic..ﬂow, fanno
lines, Rayleigh lines. | A

5. Fluid ':Mlactli'nerie's'and Power Elaots':'-: Theory and design of axial 'f_lowl'tLirblnes and
compress_ors, ‘Reciprocating and centrafugal pumps, Impulse and Reaction td-rb'inle's_', Specific

speed, Classification, Energy transfer, Flow through turbo-machine blades, Cas'Cadescentrifugal

compressor Dzme"lsronal analy5|s and modelllng Steam generators Fire- tube and water tube
| borlers Flow of steam through nozzles and dlﬁusers wetness and condensahon varlous types of

- steam and gas turbrnes Selectlon of 5|te for steam hydro nuclear and stand by power plants '

i Selectlon basl _and peak Ioad power plants 'Modern ngh pressure ng' _____dutyl,___,‘__,_'ollers Draft and

; dust removal equ:pment Fuel andf'coolmg water systems heat balance statlo'i and plant heat

rates, operation and maintenance of various power plants preventwe mamtenance economlcs of

power generation.

&
LN



4. ELECTRONICS & TELECOMMUNICATION ENGINEERING

Paper -
1. Network analysis: Network solution methods: nodal and mesh analysis; Network theorems:

superpesrtron Thevenin and -Norton's, maximum power. transfer; Wye Delta “transformation;

-Sieady state smuamdai analysis using phasors: Time ‘domain anaiyeis of s;mpre linear mrcwts

n etworks.

Solution of network equafions using Laplace transform: Frequency demarn analysis of RLC

circuits; Linear 2-port network parameters: drmng polnt and transfer funcﬂens State equatlenq for

2 Analog Circuits :Small signal equivalent circuits of diodes, BJTs and MOSFETS; Simple diode
circuits: clipping, c!ampmg and rectifiers: Single- stage BJT and MOSFET amplifiers: biasing, bias
stability, mid- frequeney small signal analysas and frequency response; BJT ‘and iv'{E)SFET

amplifiers: multi-stage; differential, *feedback, eower and operational; Slmpie op emp errcu:ts

Active ﬁiterS' Sinusoidal oscillators: criterion ” ‘for -oscillation, . srngie tranmsfor and op amp.

confi guratlens Function generators Wwave- shapzng CIrcults and 555 tlmers Voltage reference

crrcu:ts Pewer suppiies fipp!e removai and reguiat[on

-3, Electmmcs Dewc:es Energy bands in mtrmsrc and extrmsm sr{acm Carrrer tranqport ;:im‘uszon o

- current, dr[ft current mobrllty and res;s’cwity Generatlon and recombmat:on of carners F’olsson

| ‘and conmuny e’-quatienb P- N junctlon Zener d[ode BJT’ MOS capamtor MOSFET LED phoio _

dlode and solar:cel{ lniegrated crrcwt fabncatxon procees DXIdatIOI"! diffusmn'“':zon rmp!antatzon Lot

-me“asurement expressron of uncertamty accuracy and prems;on mdex propaga‘uon of errors :

PMMC Ml and. dynamometer type instruments: dc potent!ometer bndges for. measurement of R,

v and C, Q-meder. ‘Measurement of voitage, current-ard power in smg!e and three phase circuits;

ac. and dec current probes true rms meters, vo[tage and c:urrent scalmg, tnstrumenf transformers

ttmer!counter trme phase and frequency measurements drgftai voltmeter dlultal muit!meter

oscniloscope shleidlng and groundmg

5. Control Systems. Basic control system components; Feedback principle' Transfer function"
Block dragram representation; Signa! flow graph; Transient and steady-state ana!ys;s of LTI

systems; Frequency response; Routh-Hurwitz and Nyquist stab[!ﬂy criteria; Bode and root-locus
plots; Lag, lead and lag-lead compensation; State variable model and solution of stale equation of

LTI systerhs. _

6. Fower Electronics:_Characteristics of semiconductor power devices: Diode, Thyristor, Triac,

GTO, MOSFET, !GBT; DC to DC conversion: Buck, Boost and Buck-Boost-converiers; Single and

—three phase configuration of unconirolled rectifiers, Line commutated thyristor bas=sd converters,

, Sl unrts systematrc and rand_om eﬁ'ors m_ ek
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‘Bi-directional ac to dc voltage source converters, Issues of line current harmonics, Power factor,

Disffortion factor of ac to dc converters, Single phase and three phase inverters, Sinusoidal puc‘e Ty o

width modulation.

Paper - I

7. Communications: Random processes: autocorrelation and power spectral density, properties
of white noise, filtering of random signals through LTI systems; Anatog'.communications: amplitude
modulation and demodulation, angle modulation .and demodulation, spectra of AM and F_M‘
superheterodyne receivers, circuits for analog communications; Information theory: entropy,
mutual information and channel capacity theorem: Digital communications: PCM, DPCM, digital
modulation schemes, amplitude, phase and frequency shift keying (ASK, PSK, FSK), QAM, MAP
and ML deceding, matched filter receiver, calculation of bandwidth, SNR and BER for_digital
modulation; Fundamentals of error correction, Hamming codes; Timing and frequency

synchronization, inter-symbol interference and its mitigation; Basics of TDMA, i‘DN‘A and CDMA.

8. Signals & Systems: Continuous-time signals: Fourier series and Fourier transform
representations, sampling thecrem angi__a_ppi_ica‘tions; Discrete-time signals: discrete-time Fourier
transform (DTFT), DFT, FFT, -Z—.tr.ansfo.rm,-:intorpoiation of discrete -time signals; LTI systems:
definition and properties, causality, 's'tabili.ty,"iolpulse response, .con\./oiuﬁoh poies and zeros,
parallel and oasc:ade structure, frequency response group delay, phase delay, digltal filter design
techniques. ' : '

9, Dlgtta! Clrcmc NJVﬁb&; systems; Coh'lbi.n'a;ori‘a. o%rcui*o Boolean algebra, rhioimiz'ai'iori of
funchons usmg Boolean |dent[‘ues and Kamaugh map, Iooic gates and the:r statlc CMC}S

!mpiementattons anthmet:c c#rcunts code oonverters mul’uplexers oecoders and F’LAS

‘Sequential circuits: latches and ﬂlp-ﬂOpS ‘Gouhters, shift- reg[aters and f mte state machmes Data

converters: sample and hold cnrcurts ADCs and DACs; Semmonductor memones ROM, SRAM
DRAM : e vy 08 : e _ . _ _ :
1_0. Mloroprocéosor's and m:crocomputers 8-bit microprocessor (8085): architecture,

programming, memory and /O interfacing. Peripheral controllers,- Application, overview of

~ advanced microprocessors.

11. Eléctromagnetic:' Electrostatics: Maxwe!l’s equations: différen_t'ia"l and integral forms and their
interpretation, boundary conditions, wave equation, Pointing vector; Plane waves and properties:

feflection and refraction, polarization, phasé and group velocity, propagation through various

7'med_ié. skin depth; Transmission lines: equations, characteristic impedance, impedance matching,

impédance transformation, S-parameters, Smith chart; Waveguides: modes, boundary conditions,
cut-off frequencies, dispersion relations; Antennas: antenna types, radiation petiern, gain and

directivity, return loss, antenna arrays; Basics of radar; Light propagation in optical fibers.




5. COMPUTER SCIENCE & ENGINEERING

Paper—l
e Dig'ite!_l__ogio :L.ogic_'familie_s, gafes, Boolean algebra, minimisation, '-_'Cooxbihational circuit
design adder circuits Multiplexers, decoders, sequential circuit design, flip-flops, registers,

counters, number systems, infer conversion, number representation.

2.Computer orgamsatron& Archttecture [nstruct;on formats addressing -rhodes,".Ba_sic'

computer operation Computer configuration , Functional units ALU organisation, multiplication
and division algorithms, memory hierdrehy, cache and associate memories, virtual -memory,

memory IC’s, I/Oo organisaiion sohemes interrupts, arb'tr"*ion DMA 109 :

3. Mrcroprooessor 8- blt microprocessor architecture, CPU, module desrgn memory lmerfaomg

110, Perrphera! controI!ers Apphoatron 1BM PC archltecture : overvnew mtroduotaon to DOS

_ -Adva nced micro processors

; '._4 D:screte Mathematzcs LoglcaI Identities , proposrtron and predlcate loglcs methods of

* deduction, -set theory retatlone funotrono, e!gebraro structures lattices fecursion, graph theory,

f'replesentatlon paths and walks, Connected graphs &Cycles, warshall’s algon{hm Matrix -

representatron of graphs Spannmo Trees & oonneotor prob{ems . Hamlitoman graph Closure of a

“.graph , Plannergraohs Combrnatones T

- 5. Theory of Computataon Regular Languages& fil n|te Au‘romata Automata Determlnlsﬁc f nlte & T

Automaton & Non’ deterministic finite Automaton : pushdowo automatlon Turmg machme
grammars type 0,1,2,and 3, LL and LR grammars.

‘Paper - i |

1.Programming in C: Algorithms, flow-charts, programming me_thodo!og?, Programmirjg in ‘C’
languages, An overview of C. ' "

2.Data Structure & Algorithms: Pointers, array; Link list , Stack , Queue , ‘Trees, Binary search

trees, Binary tree travorsal- Breadth first search, Spanning trees, Shortest path, Tree bdlancing, B-

frees, seatohmg and sorting methods

3. Databases: DBNS RDBMS, database models, Database desrgn Normalisation, file structures,

query languages
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4-;':Clperating System & System Programming: Functions of Operating system, proces:_”’?;

scheduling, memory allocation, paging and segmentation, device management, deadlocks and
prevention, concurrent processing, directory concept DOS and UNIX features, language

processors, Compiler, syntax and semantic analysis, code generation, optimisation, assemblers,

. loaders and linkers.

5.Computer networks: 0S| model, digital modulation techniques, modems, error detection and
error correction, Flow Control, TCP/IP reference Model, BISYNC and HDLC protocols, network
routing algorithms, LAN operation methods

6. Computer graphlcs DDA algorithms, graph'ic_ﬁrimiﬁes,. 2-D transformations, graphic input
devices. : ' ' ' :
7.Software Engineering :Software engineering development life-cycle, system analysis, modular

design, testmg and validation, CASE tools,

8. Arﬂﬂc:a! Intelligence Al technlques natural Ianguage understandmg, Iearmng‘ knowiedge

representation, expert systems, LISP, PROLOG
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UNIT -1 ALGEBRA AND NUMBER THEORY

Group Theory: Groups, Subgroups, Normal Subgroups and Quotient Groups, Homomeorphisms
and applications, Permutation groups, Conjugacy and Class equation, Simple group, Sylow
Theorms. -'

Ring Theory: Rings, Special Classes of rings, Homomorphisms, Ideals and Quotient rings,

Maximal and Prime ideals, Polynomial rings, Principal Ideal Domaih, Unique Factorization

Domain

Fie Id : Field of Quotients of an Integral Domam Polynomials over the rational field, Algebraic
Extension of Fields: Irreducible po[ynomlale and Eisenstein Criterion, roots of F’Diynorma Sphmne
field and its degree of extension, Mwit[ple roots, Ruler and Compass Consiructions, Symmetric

functzon of roots, Solution of Cubic and _quuadraticl Equations.

Number Theory: iniegers g.c.d., Fundament 2l Theorem of Authme‘uo Euclidean Alogorithm,

Ar:thmet;cal functions (Euler—functien Mebius '_ functien) DirtchieL mﬁtﬁpﬁcaﬁon Linear

__ Congruences Eu!er—Fermat Theorem Linear Daophantme Equat[ons Fermat s Theorem Fermat

thtle Theorem, Polynomial ‘Congruence, Lagrancee Theorem, Chmese Remamder Theorem,

Wilgon' 5 T’neorem and App[lcatlons

: UNI; —li

ANALYSIS —1

-Basm Topology Fln!te Countable and Uncountable sets Metric - Spaces Topologlcai Spaces '

BaSlS C!osed sete Open Sets lelt F'om’zs Properhes ef Connected Spaces and Compact

| Spaces Heme Boni Theorem

Sequence and Senes Convergent Sequences Subsequences Convergence of Monetone
Sequences, Couchy .Sequences, Upper and Lower limits .of Sequences, Bolzano Weirstrass
Theorem, Series of non-negative terms, Convergence tests, Power Series, Couchy Convergence

Criterion Abeolute Convergerice, Alternating Series.

Contmutty and Differentlabmty Propertles of Contmuous Function, Continuity and Compactiness,

Cenimu:ty and Connectedness D:scont:nu;ty, Monotomc funct:ons Mean Value Theorem, Tayler
Seneﬂ
Function of Several Variables: Continuity Differentiability, Extreme Values, Maxima and Minima,

Ltne En*egral Surface lntegral Ve[ume lntegraF Apphcatlons of Green's Theorem, Stokes

Theorem and Gauss Theorem




UNIT - [l COMPLEX ANALYSIS

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

Harmonic Functions.

Bilinear Transformation: Elementary Transformations, Bilinear Transformation, Mapping by

Elementary Functions.

Complex Integration: Cauchy- Gourset 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, Singularities, Residues, Councy’s Residue Theorem, Evaluation of Definite

Integrals.
UNIT -1V OPERATIONS RESEARCH
Linear Programming: Simpler Method, Computational Procedure, Use of Artificial Variables.

Duality in Linear Programming: General Primal-dual pair, Duality Theorems, Complementary
Slackness Theorem, Duality and Simplex Method, Dual Simplex Method. |

Games and Strategies : Two-person-Zero Sum Games, Minimax-Maximin Principle, Games with
Saddle Points, Mixed Strategies, Graphical Solutions, Dominance Property, Arithmetic Method of
nxn Games, General Solution of nxn rectanguiar Games

Transportation and Ass:gnment: General Tr_ansportatfo_n P{bblém. Finding Initial Basic Feasible
Solution, Test of Optionality, Transportation Algorithm, Transhipment Problems.

Mathematical Formulation of Assignment Problem, Method of Solution of -Assignment Problem,

Trave[iing Salesman Problem.
UNIT -V NUMERICAL ANALYSIS

Root Finding for Non-Linear Equations : Newton's Method, Secant Method, ‘One-point Iteration
Method, Multtpie Raoots, Newton Methods of Non-Linear Systems. :

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

Interpolation, Piece-wise linear Interpolation.

Numerical Integration: Newton-cote integration formula, trapezcidal rule, Simpsons’ rule, Gaussian

quadrature, Asymptotic error formulas and their applications.

Numerical Methods for Ordinary Differential Equations : Euler's Method, Multisten Methods,

‘Midpoint Method, Trapezoidal Method, Sing'e Step Method and Runpe-Kutta Methad.
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UNiT-l ANALYSIS y
Riemann stieltjes integral Existence of the integral, Properties of the integral, Fundamental

theorem of calculus, change of variables in on integral, Differentiation of integral.
Sequence and series of functions

Uniform convergence of sequence of functions, Cauchy criterion for uniform convergence,
weijerstrass test for uniform convergence, uniform convergence and continuity, uniform
convergence and differentiation, construction of continuous function on the real line which is

nowhere differentiable.

Measure Theory Lebesgue outer measure , Properties of outer measure, Measurable sets,
Cantor set, Borel set, and sets, 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 functions over sets of finite measure, Bounded con'\kergence
theorem, I:ebesgue integral for nonnegative measurable function. Fatou’s Lemma, Monotone
convergence theorem, Ip spaces, essential supremui’n of a function, Minkowski and Holder
mequaimes Absolute summable and summable series in a normal linear space completeness in
Ip.

UNITLII FUNC_TIONAL ANALYSIS

Normed Linear -s-pace Linear spaces, Subspaes, Quotient spaces, properties of norm, Riesz
Lemma, Contlnmty of linear maps Bounded Ilnear operahons Equivalent norms, Hahn Banach

theorem and its cmsoquences

Banach spaces Uniform boundedness principle, closed graph theorem and its consequences,

open mapping theorem and its consequences.

Spaces of Bounded linear functional Duals and transposes, Duals of Ip, Lp[a,b], C[a,b], Weak

convergence, weak* convergence, Reflexivity.

Hilbert space Inner product spaces, Orthonormal sets, Gram Schmidt Orthonormalisation,

Bessel's Inequality, Riesz. Fischer theorem, Projection theorem, Riesz representation theorem.

UNIT-HlI LINEAR ALGEBRA

Vectorspace, Subspace, Linear Dependence , Independence, Dimension and Basis , Linear
Transformation, Range and Kernel, Renk and Nullity, Inverse of Linear Transformaticn, Linear

Map associated with matrix.



Lk
Elementary Row Operations, Rank and Nullity of Matrix, Inverse of a Matr4ix, Determinants and
product of Determinats, Eigen values, Eigen vectors, Characteristic roots.

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

UNIT- IV DISCRETE MATHEMATICS

Logic- Fundamentals of logic, Normal forms, Logical Inferences, Methods of proof, Mathematical

Induction, Rules of Inferences for quantified propositions.

Lattice and Boolean Algebra — Binary relations, Equivalence relations, prset, Lattice, Hasse
Diagram, Algebraic properties of Lattice, Paths and closures, Directed graphs and adjacency

matrix, Boolean Algebra, Boolean functions, Minimization of Boolean functions.

Recurrence relation —Genera’ung functions of sequences, Ca[cuiatmg co- efﬁcrents of generatmg
functions, Recurrence relation, solving recurrence relations by substrtu’men and generatmg

functaons. Solution by the method of characteristic roots.

' Graph Theory — Trees and their propertles spanning trees, Binary trees Eulers formula Euier s

b mrcuﬁs Hamiltanian Graphs

UNIT =V DIFFERENTiAL EQUATIONS

Linear Drﬂ‘erential Equations with constant coeffi czents and vanabie coeﬁrcrents system of Linear

Drfferentral Equatrona Lapiac;e Transformatlon Lmearlty of the Laplace transforma’uon Lapiace. 4.

on and lntegratlon of

£ shiftmg theorems Drfferent

transforms of denvatwes and mtegrais
‘-transforms Convolution theorem Solutron of mtegraf equatrons and systems ef drfferentral '

equat ons using Lap!ace Trarzsformatlcn

Series Solution of dlfferentlaI equatlons Pewer series method Bessei i__egend-re--and
Hypergeometlrc equatrons Bessel, Legendre functions and their propertles _Stu_rra _L-ieavi'lle

problem, Orthogona[rty of eigen functions. Orthogona[ty of Bessel fuctions and 'Leg'e'n_dre

polynomials.

Partial Differential Equations of the 1st order. Lagrangee so!utron some specaal types of
equations, their solution, Charptts general method of solution. Partial Differential Equatlons of
second and Higher orders. Classification of linear part[al differential equ_atlons of second order.

Homogeneous and non-homogeneous equations with constant colffficients, Monge's method.

Fourier Series and Fourier Transform, Convergence of Fourier series, Application of Fourier series
and Fourier Transforms to Boundary value probiems. Solution of Laplace equation, wave equation

and heat conduction equations.
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PAPER- |

Unit-l: Mathematica! Physics

.mfnltes:ma!) Eu!ers'ang{es Eulers the"

1 Complex variable: Cauchy s theorem, beuciw S mtegrd[ formula ciaesmcatmn of siﬁgu[ariﬂes,

branch point and branch cut, Residue theorem evaluation ofmtecral using resu:iuc theorem

2. Special functions: Basic properties and solutions (ser{es expansion, recurrence and.
orthogonality rela’ﬂons) of ‘Bessel, Legendre, Leguerre funchons 7Solution of mhomogeneous

partial differential equetlon by method of Green's function o

3. Tensors: Cartesian tensors, covariant, contravenem and mixed tensor, tensor algebre,

e

properﬂen of symme'tric and enti syrhmetric tensor.
Umt—!l Giassma! Mechamce

1. Hamlltons prmc;ple Hamlitons principle, - Lagranges equatlon from Hamxltons prlnCIpIe
801ut1on of Lagrange equatlen of motlon for 51mple harmomc escmator Hamllton equatlons of

motion, canomcal equauons from vana’nonal pr;nz:]pie prmc:ipe of leastac‘uon o

2 Canomcai transfermatlon Generatmg function and Legendre transformation integra[

invariant of Pomeare mgrarge dnd Pm son's b¢ ackets.

3. ngld body: Indep ndent coordmates rthegonel transformatmn end rotat:ons (ﬂmte and

'_the mot1en id, body, lnertla__E T ensor L

- principal axis transforma’tlon angutar momentum and kmetlc energy of rota’uon in terms ef Euler $

angles. Euler's equation of motzon torque free ‘motion of r|g|d body heavy symmetncal top with

" one point fixed.

Unit-il: Classical E!ectrodynamms _
H

1. Electrostatics and Magnetostatlcs Scalar and vector potential, Gauge transforma’flon
multiple expanston of (i) scalar potential and electrostatic energy due fo static charge distribution,
(ii) vector potentfal due to stationary current d:stnbutlon Etectrostatlc and magnetosta’tlc energy,

Poynting ‘s theorem, Maxwell's stress tensor,

2. Relativistic electrodynamics: Equation of motion in an electromagnetic field, electromagnetic
field tensor, covariance of Maxwell's equation, Maxwell's equations as equations of motion,
Lorentz transformation laws for electromagnetic fisld, and the fields due to point charge in uniform
motion, Field invariants , covariance of Lorentz force eouetlon of motion, and equation of motion of

a charged parlicle in an e%ectremegnehc field.



an4 Hamiltonian of a charged particle in an glectromagnetic field. T

If..

Unit-lV: Quantum Mechanics-|

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

representation, x and p in these representation, Dirac delta function.

2. Operator method in Quantum Mechanics Formu[ation of Quantum Mechanics in vector

space !anguagc uncertamty product of two arbitrary operators, one d|men5|0nal harmonic
oscillator by operator method. Matrix representation of operators, Schrodinger, Heisenberg and

mteracﬂon plctures Dirac bracket notatlon

3. Symmetry,. mvanance pnnmple and conservatmn Laws: Space transiational mvanance

time translational invariance and rotat:onal mvanance and conservat:on laws.

4. Angular momentum: Angular momentum algebra, addition of two angular momenta j 1=1/2,
i 2=1/2. Clebsch Gordon Coefficients, examples, matrix representation of j_1=1/2 and j_2=1.

Spin anguiar momentum Pauln spin matricea and thelr properties eigen value and eigen functlon

5: Approxumatlon methods Time mdependent per‘[urbahon theory, Flrst and. second order
correction fo: energy and elgen functions, Degenerate per’curbation theory, apphcat;on to one

electron system relat;wsttc mass correctlon Spm Orblt couphng‘ Zeeman eﬁect Imear Sta(k

: eﬁect Fme strua’ture of splectra! llne of H hke atom

Umt-v Siatxstlcai l‘\fechamcs

1. Objectlves of Ctassmai ‘Statistical Mechamcc Boltzmanns postu[ates of entropy, micro

canomcal ensemble : _.y;-iof‘{deal gas, Gm_ 3 S

2. Canemcal ensemble EXpressmn for entrop‘f. caﬂomca1 partitlcm funct;on He[mho!tz free

energy ene.rgy ﬂuotuatmn

3 Grand canonlcal ensemble Grand canen[cal pa'tlticn function, chemical potential, denSIty

ﬂuctuation chemtcal potentlai of an ideal gas

4. Quantum Statistical Mechanics: Planck’s law of black body radiation, equation of state for
ideal Fermi gas at Jow density-high temperatdre and at high density-low temperature, theory of

white dwarf star, rellaﬁ-on between chemical potential and Fermi energy.

e 1 O
N\
: Energy momentum tensor and conservation laws for electromagnetic field, Relativistic Lagrangian s



PAPER-II
Unit-l: Quantum Mechanics-ll

1. WKB Appfoximation: Connection formulae, Bohr quantization rule, barrier penetration and a-

decay,

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

3. Time depe'ndant perturbation thédry:llnter_aciioﬁ pfciu(g, Transition probability, constant and
harmonic perturbation, Fermi Golden Rule, electric dipole radiation, selection rule, Spontaneous

-emission, Einstein’s A and B coefficients, Principle of Laser

4. ldentical Particles: Symmetric and anti-symmetric wave functions, Slater determinant,

symmetric and anti-symmetric wave functions of two identical spin ¥ particles.

Unit-!l:_'l.:%elatiﬂvistic Quantum Mechanics and Field theory
1.:Dirac Equation: Dirac equation, '-properties of Dirac y-matrices,Non- 'reiéﬁx’zistic reduction of
Dirac equatlon magnetzc moment of e[ectron Spin OI‘bit coupling, Covanance of Dirac equat[on

and’ bllmear covarlnts

2. Solut:on of Dirac Equatlon Free part[cie solution of D:rac equatlon and ils physscaf

mterpretation pro;ectlon operator for spm and energy

Unit-lll : Electromcs

Ts Ampllflers: Frequency re_sponSe "pf linear amplifier, amplifier pass band, R-C, .L—C and
transfo_rm_er coupled amplifier, feed back amplifier, book-strapping the FET, stability, noise.

2. Oscillators: Feedback criteria for oscillation, phase shift, Wien bridge, crystal controlled and

Klystron oscillators, mulfi vibrators- astable, monostale and bistable.

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

4.Boolean algebra: De Morgan theorem, AND,NAND,NOT,NOR gates(CMOS,NMOS), MOS
circuits.

Unit-lV: Condensed Matter Physics

1. Band Theory of Selid: Bloch equation, empty lattice band, nearly free electron bands, no of

states in band, tight binding method, effective mass of electron in the band, concept of holes,

clessification of metal, semiconducicr end insulator, intrinsic and exirinsic semiconductors,

irfrinsic carrier concentration,

-
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‘7 Dielectric Properties of solids: Electronic and ionic polarization of molecules, static dlefec’tric

comstants of gases, Lorentz internal fields, static dielectric constant of solids, classical theory \

electronic polarization and optical absorption, Clausius-Mossotti equation, elementary idea of

ferroelectricity.

3. Magnetic Properties of Solids: Origin of Magnetism, quantum theory of diamagnetism,

paramagnetism, Pauli Paramagnetism, Ferromagnetism, Curie-Weiss law, ferromagnetic domain ,

ferri and anti ferromagnetism,

4. Superconductivity: I Phenomenoiogica{ description of superconductivity, Meissner effect, Type-

| and type-ll superconductors London S equatlon outlines of BCS theory.

.....

Unit—V: Nuc!ear and Particle Physws._

1. Nuclear Properties: Basic nuclear properties: nuclear size, nuclear radius and charge
distribution, nuclear form factor, mass and ‘binding energy, Angular momentum, parity and

symmetry, Magneticdipole nﬁoment and electric_quadr_upole ,moment.

2. Two body bound state: Properties of dedteron, Schrodmger equatlon and its solution for
gr'ound sta_te .of'deqteron -Ims radms Spln dependence - .of nuclear forces e!ectrornagnetlc

moment and nﬁag h_e_tic dipole. moment of deuteron and the necessity of tensor forces.

7

3. p-decay: B- emission and:electron capture, Fernii's theory of allowed B-decay, Selection rules

for Ferml and Gamow—Teller transrtlons Parlty non- conservahon

4.- Nuclear Reactions- and’ Flssmn Different types of reactions, Quantum mechanical theory,
Resonance scattering and reactions Nuclear fi ssmn Expenmentat features spontaneouc fission,

hquid drop model barner penetratlon statistlcal model

T *



8. CHEMISTRY

PAPER-|

SECTION-A: PHYSICAL CHEMISTRY

‘Unit-l:

Classical thermodyna mics

Brief resume of concepts of law of thermodynamics - free ‘energy, chemical potential -and
entrop|es - F’artral moiar propertlee_.— part[a{ mo!ar ftee -energy - part:a[ motal velume and partia1
molar- heat content and their significances — cenoept of: fugacﬁy and determmatlon of fugac:ty -

activity — activity coefficient — Third law of thermodynamics,
Unit-i:

Chemical dynamics

Empirical rate laws — Theones of reactlon ratef-’ - E}etermmation Df react[en mechamsm - Reaction

in sotutlons - cata[ysed reactlon kinetics

: Electrochemlstry

Electrochem{stry of selutions = Debye - Huckel Onsager treatment and 1ts extens:on Ion

~association = Thermodynamlcs of eiectrtf ed. mterfaces ~ Lipmann -equation - ‘Butler Volumer

: Surfaee chem[stry !

equaton — theory of double layer at mtertaces and semlconductor - corresmn -and preventmn
-.'_f-__methods P - - :

Unit-ili:

_Pelymers Defim’uon type of poiymers - klnetle of poiymenzation mechanism of potymerrzat:en .
—Solid state. chemistry = -Structural classmcation ‘of -solids sof bmary and: ternary comipounds: -
defects in solids — Eiectrtcal properties : Metats lnsulater semmonductor super conductors -

band theory of SOlidS

Phase. equihbrsa Thermodynamic derwatson of phase ruie Three component systems and their-
apphcatien

Unit-v

Quantum Mechamcs

Postulates — Particle in box, rigid rotator — harmonic oscillator — variation pnnmples first order

‘perturbation principle — angular momentum

-lsotherm BET: equatlon—surface films. on.-’hqwds PR e R SO -_




*SECTION — B : INORGANIC CHEMISTRY

- Uit-l

il

Periodic properties and chemical bondChemical periodicity, VSEPR theory for different types i
molecules, Walsh diagram (tri- and penta — atomic molecules), dn-pn bond, bent rule and
energetic of hybridization some simple reactions of covalently bonded molecules.

Acid-base concept and Non-aqueous solvents

Hard-soft acid base concept — acid base strength — theoretical basis of hardness and sofiness.
Non aquecus solvents: types and characteristics — reactions in non-aqueous solvents.

Symmetry and Group Theory in Chemistry

Symmetry-elements and symmetry operations — definitions of group, subgroup, cosets relation
between orders of a finite group and its subgroup — Conjugacy relation and classes. Point
symmetry group — Stoneflies symbols — representations of groups by matrices (representation for
the Cn. Cnv, Cnh, Dnh groups) — Character of a-representation — The great Orthogonality theorem
(without proof) ' : ' R, ' '
Unit-ll

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

3

~ Coordination compounds

Nomenclature and.isomerism of coordination compounds — valence bond theory and its limitations
— Crystal field theory and its applications to octahedral, tetrahedral and square planer complexes —
Limitations ‘of crystal:field : theory..=:Molecular -orbital theory: sigma “bonding ‘and energy level

-diagfam"'-ih‘"_D.Ct'a'hed:ra‘;.a‘:'-iétr.ahe'dra'i*‘%a’nd:-'stl_U’ére planarcomplexes: bonding and -energy” level
'c__ﬂa"gram in octahedral complexes. M

Uit

Metal — Ligand Equilibria.in Solution -

Stepiise and ovérall formation coristahts and thelr interrelation, factors affecting the stabilty of

metal complexes — chelate € ect and its thermodynanm

Reattion mechanism of transition metal complexes
il i o, otal complees - Kietic

'S"ub§ti‘tfjtib"n réé‘_ct'idﬁs“bf octahedral complexesacid-hydrolysis — ba'se"’hydroly.sis: conjUQa'te base
mechanism and-the direct/iindirect evidences — Substitution reactions in square planar complexes:
the trans effect and its application to synthesis of complexes — theories of trans effect —

mechanism and factors affecting the substitution reactions

Nuclear chemistry _ _
Radioactive disintegrations, radio"isotopes and their applications, nuclear reactions, fission and
fusion, radio analytical techniques and activation analysis. '
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UitV
Metal n complexes

Metal carbonyls: synthesis, structure and bonding — vibrational, spectra of metal carbonyls for
bonding and structural elucidation - EAN concept and application 1o metal
carbondyOrganometallic Chemistry :

quanometalhc Chemr%’fr\r

Preparation, propertles and appllcatsons alkyl and aryls of group-l and I metal (Li, Mg, Zn) and
transition metals (Ti, Ni,. Cuand Pd). -

Bioinorgénic Chemistry .

Essential and frace metals in b’oiogica!iprocesses — role of alkali and alkaline earch metaiﬂjon's -
Na+- K+ Pump - metalloporphynns with special reference to hemog!obin and myog{obm Metal
complexes in transmtssmn of energy - chforoghyhx photosystem! and photosystem II in

cleavage of watet - ATP as energy currency in biclogical system

Structure and functlon of metalloprotelns in electron transport processes — cytochromes and

' -ferrodoxm.
Biological nitrogen fixation, molybdenum nitrogenase, spectroscopic and other evidences — Metal

'comptexes in medicine.

F’AF’ ER-II :

.SECTIONA DRGANIC CHEMISTRY R

?Umt I £ __ Mo i ,
: Stereochemstry, structure and reactmty | : =t o it i
Conformational - analysis of cyc!oaikanes décalins effect of conformatlon on reactmty,
conformation of sugars, steric strain due to unavoidable crowdlng Eiements of symmetry, chirality,
molecules with mare than one chiral center, threo and erythro isomers, miethods of resolution,
optical = purity,. "enantiopticanddia's'terbtop'ic atoms, groups and faces,  sterospécific  and
steroselective synthesis — Asymmietric synthesis — Optical activity in the absence of chiréi carbon

(biphenyls, allenes and spiranes), chirality due to helical shape.

Iypgg__-g_f_m_,e_c_h_énisma types of reactions, thermodynamic and kinelic requirements, kinetic and
thermodynamic control, Potential energy diagrams, transition states and intermediates, methods

of determining mechanisms, isotope effects.

Aliphatic nucieophili-:' substitution

The SN2, SN1, mixed SN1 and 8N2 and SET mechanisms. The neighbouring group mechanism,

——pretghiyouring-group parfcipation by p and s boncs, anchimeric acsisience



* The SN1 mechanism. :

"71

Nacieophﬁic substitution at an allylic, aliphatic trigonal and a vinylic carbon. Reaotwlty eﬂectsﬁ ef',
substrate structure, attacking nucleophile, leaving group and reaction medium, phase trans.er
catalysis and ultrasound, ambident nucleophile, leaving group and reaction medium, phase

transfer catalysis and ultrasound, ambident nucleophile, regioselectivity.

Aliphatic_eiectrophilic substitution

Bimolecular mechanisms — SE2 and SEi. The SE1 mechanism, electrophi'lic substitution
accompanied by double bond shifts. Effect of substrates, leaving ground and the solvent polarity

on the reactivity.

Unit-il
Aromatic Electrophilic Substitution .

The arenium ion mechanism, orientation and reactivity, energy profile diagrams, the ortho/para
ratio, ipso attach, orientation in other ring systems — Quantitative treatment of reactivity in
substrates and electlophlles — Diazonium couplmg — Vilsmeir reaction, Gattermann - Koch
reaction. '

Arornatic Nucleophilic Sustitution Th‘éSNﬁl&h SN1, be"ﬁzyne' &nd SRN1 mechanisms. Reactivity —
Sffect of substrate stricture, leaving group aid attacking nulesphile. The von Richter, Sommelet —

Hauser, and Smiles rearrangements.
F[ee rad[cai reactions

Types of free rad |cai reactons free raeical substitution mechamsm mechamsm at an aromatic

substrate, nelghbourmo ﬂroup assmtance - Reactwlty for ahphaﬂc and aromatic sustrates at a

'brldgehead Reactivity in ‘the attackmg radlcals - The effec of . soivents on ractlwty Allyhc

halegenatlon (NBS}_NOXIdatiOﬂ of aidehydes to carboxyhc ac1ds auto-o.iidataon couplmg of a{kynes ;

and ary!ation of a'romatlc compounds by dlazomum salts Sandmeyer reactlon Free radical

rearrangement Hunsd:eoker reactlon
Add'tion to Carbon - Carbon Muittple Bonds o

Mechanism and stereochem+cal aspects of eddztton reactions mvolvmg electrophies, nucleophiles
and free rad:cals reg:o — and chemo celectwrty orientation and reactiwty Addition to
cyclopropane nng - Hydrogendtlen of doub!e andtnp!e bonds, hydrogenatienof aromatic rings.

Hydroboratson Mlchael reaction
Addition to: Carbon —Hetero N‘ult:ple Bonds 2y
Mzchanism of metal Hydn'de reclu'Ction of saturated and unsaturated carbony1 compounds, acids,

esters and nitriles. Addition of Grignard reagents,organozinc and organolithium reagents
tocarbony? and unsaturaied carbony1 compounds. Witting reaction — fMechanism of condensation
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reactions involving enolates — Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe
reactions. '

Elimination Reactions

The E2, E1 and E1CB mechanisms and their spectrum Onentation of the double bond Reactivity
_ effect of substrate structures, attacking base, the leaving and the medium.Mechanism and

orientation in pyrolytic elimination.
Unit-lll

Pericyclic Reactions

Molecular orbital symmetry, frontier orbitals of ethylene, 1, 3--butadiene, 1,3,5 — hexatriene and -

ally1 system. Classification of pericyclic reactions. Woodward - Hoﬁmann correlation diagrams.
FMO and PMO approach. Electrocyclic reactions — conrotatory and disrotatory motions —
antrafacial and suprafacial additions, 4n-and 4n+2 systems, 2+2 eddltion of ketenes, 1,3 dipolar
cycloadditi fons and chelotropic reactions.

_ Sigmatropic rearrangements — suprafacial and antrafacial shifts of H, Sigmatropic shifts involving

carbon moieties, 3,3 —and 5,5 — Sigmatropic rearrangements, Claisen, Cope and aza- Cope

rearrangements. Fluxional tautomerism.Ene reaction.

- Photochemical Reedtiens

_ Interaction of electromagnetic radiation with matter type of excltatlons fate ‘of excited melecule

quantum yie[d transfer of excntat:on energy actmometry

Photochemistry of Alkenes lntramolecular reactions ef the olef nic bond geometrlcal lsemensm

‘cycllsatlon reactlons rearrangement of 1 4 and 1 5- dlenes ¥ ;

'Photochemfstry of Carbony'l Compounds | Intramolecular reactiens ef carbony1 compounds s -l

s_aturated, cyclic and acyclic, B,y-unsaturated and a,’ {3— unsaturated compounds,

cyclohexadienones
Phetochemistry of Arematic Compounds :lsomerisations, additions and sub's'ti't'uﬁons. |

Photochemical formation of smog.
Unit-lV

~ Disconnection approach

An introduction to synthons and synthetic equi va!ents disconnection approach, functional group
inter-conversion, the importance of the order of events in organic synthesis, one group C-X and
two--group-C-X disconnections, chemoselectivity, reversal of polarity, cyclisation reaction and

amine synthesis.
Protecting groups : Principle of protection of alcohel amine, carbony? and carboxy1 groups.



+ SECTION-B: ANALYTICAL CHEM \hl,

Unit-l 3

~
Introduction to analytical chemistry and data processing -Role of analytical chemist
classification of analytical methods, types of instrumental analysis

Environmental samples and their analyses

Aquatic pollution: Inorganic, organic, pesticides, agricultural, industrial etc.-Water qualify
parameters: dissolved oxygen, biochemical oxygen demand, solids, metals, content of chlorides,

fluoride, sulfate, phosphate, nitrate.

Analytical methods for measuring BOD, DO, COD, fluoride, nitrate (As, Cd, Cr, Hg, Pb, Se etc.)

Unit—"

Ultraviolet and Visible Spectroscopy
Various elecironic transitions, Beer-Lambert's Law, effect of solvent on elect ronic transitions,
ultraviolet bands for carbony1 compotinds, unsaturated carbony1 compounds, dienes, conjugated

polyenes.Fieser = Woodward rules for conjugated dienes and carbonyi compounds, ultraviolet

' spectra of aromatic commipounds

Infrared Sp‘eclroec'_bp_'\,{_
Principles — Vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohoals,

ethers phenols aryl aminers. Detelled study of vibrational frequencies of carbony1 compounds

(l"e ones, aldehydea) esters amldca,_acido, anhyd"id . lactones, lactams. aﬂu conjug‘ ated

carbony‘i compounds H bondlng and solvent effect on v:bratlonal frequencies, overtones,

comblnatlon bands and Ferml resonance N

Nuclear Maqnetlc Resonance Soectroscoov

_ Pnnmpies chemical -shift; spm—spln interaction, 'shielding mechanism, chemical shift values and

correlation for protons bonded to carbon (Ahphatlc olefmlc enols, carboxyl[c aczds ~amines,
amldes &mercepto) chem:cel exchange effect of deuteratlcn complex spm sp:n interaction
between two three four and fiy ve nuclet (f rst order spectra) vrtual coupling. Stereochemlstry
hmdred rotatlon Karplus curve- vanat:on of couphng constant Wlth dihedral angle. Slmpln‘lcatlon of

complex spectra nuclear magnetic double resonance chemical shift reagents, solvent effects,

-

Mass_ Spectrometry analys&s and abundance — Mass spectral fragmentation of orgamc

eompounds ‘common functlonal groups - Molecular ion peak — Metastable peak, Mc Lafferty
rearrangement. ' '
Problems relzting to elucidation of _s'_tructure'_o'f 'sirnple organlc _rnolecul'es using UWVIS, IR, NMR

and Mass spectral data.



S
Unit-il

Solvent Extraction and ion exchange

Solvent Extraction: ‘Principles, classification of extraction, mechanlsm of extractlon extraction

'_equmbna technlques of extractmn appllcatlons in analytical chemlstry

lon exchange Type of i ion exchange resins, synthems and characteristics of ion exchange resins,
action of ion exchange resins, ion exchange equmbrla techmque of ion exchange apphcation of

ion exchange in analytical chemistry

UnitIv

Electron spin resonance

Principles zero filed splitting and Kr_amef’s degeneracy, factors affecting the g valie, -hyperﬁne

splitting and applications to sample radicals.
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9. AUTOMOBILE ENGINEERING

Paper -1

01. Thermodynamics: systems — Zéroth Law of thermodynamics — First law of thermodynamics —
Second Law of thermodynamics — Entropy — Statistical thermodynamics — Air Compressors I.C.
Engines cycles and Process — Combustion in I.C. Engines ~ Engine performance — Scavenging
and supercharging of Engines — Modern development in 1.C. Engines ~I.C. Engine plant Iéybut.

02. Heat Transfer: Conduction Convection — Thermal Radiation — Heat Exchangers, Auto
Electrical system: storage Battery, Starting System, Generating System, Alternator/ Dynamo,

Ignition system, Wiring System.

03. Fluid Mechanics and Machinery: Fluid properties ~ Dimensional analysis — Fluid static’s — Flow
past immersed bodies — Centrifugal pumps — Axial flow pumps — Rotary pumps — Reciprocating

pumps = Oil Hydraulic systems.

04. Instrumentation: Transducers — Flow measuring transducers — Temperature measurement —

Strain gauges — Mechanical me’asluring devices — Slip .gauges — Plug gauge — Micrometers in bars

optical flat etc.

05. Automobile chasus & Systems Chasis Iayout — Shock absorbers in dnpendent suspens:on -

torsion bars — gear suspension ~ wheel balancing — tyres and tubes — constructlonai details of the ~

engine — Ignition system — Fuel system — Lubrication system — Cooling system Transmission

system — Brakes steering mechanism — Electrical circuits and equipment’s = Engine troubles — Air

 conditioning system — Modern irends in automobiles & Engines.

Paper -l

01. Material Science: Crystallography of metals — Binary alloys — Constitution and equilibrium
diagram — methods 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 — Velocity and Acceleration — Properties of instaneous
centre — Gears — Gears trains — Oams — Governors — Brakes and dynamorneters — Clutches —

Power iransmission — Chain drives.
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03. Dynamics of Machines: Static force Analysis — Dynamic Force Analysis — Dynamics ’I“'af g

Reciprocating Engines — Balancing — Vibration Analysis of Single degree freedom systems -

Torsional Vibrations — Vibration isolation.

04. Design of Automobile Machine Parts: Design of welded joints Design of bolts & nuts — Shafts
and Axles — Curved beams — Springs — Bearings - clutches — Brakes — Design of connecting rod —

Crank shaft fly wheel.

05. Production Technology: Machine tools — Lathes — Shaper, planner and slotting machines —
Drilling and boring machine — Milling — Lapping — Tool room ~ Electro machining — Welding -

Brazing — Foundry.

06. Industrial Engineering: Industrial management — personnel function — Production facilities —
Production Planning and control — Wages and incentives — Cost Control — Marketing and Sales

Promotion.
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10. CHEMICAL ENGINEERING

PAPER -1

1. Fluid Mechanics: Dimensional analysis, fluid statics, fluid flow phenomena, basic equations of
fluid flow, flow of incompressible fluids in pipes — Friction factor, Hazen-Poiseullie equation.
Turbulent flow, Transportation and metering of f!wds Calculation of pump power for transportanon

of fluids, flow meters — orifice, Venturi and Rotameters

2. Heat Transfer: Conductlon in solids — Steady state and unsteady state. Heat flow in fluids —
overall heat transfer coefficient, Log- “mean temperature difference, calculation of individuza! he

transfer coefficient and overall heat transfer coefficient. Fouling factors, Heat transfer to fluids
without phase change — Thermal boundary layer, heat transfer by-forced convention in laminar
flow and in turbulent flow, empirical equations: Heat fransfer from condensmg vapors. Heat

exchange equipment — Double pipe heat exchangers and evaporators

3. Mass Transfer: Molecular d|ffu5|on in fluids, mass transfer coefF cients, Dsti[latlon (binary

system), gas absorption, drying and izqwd exiraction operations.

4. Reaction Engineeringt Rate of reaction, variables affecting the rate of reaction. Interpretation.
of kinetic data m batch and flow systems Theories of reaction rate, cIaSSIflcation of reactors

design equations for batch and ﬂow reactors

5 ThermodynammS' First flow of thermo'dynamic:s'— Internal eneIFQY, Ehthéfpy, heat capacity, first
law for open systems. Second law of thermodynamlcs — statement, entropy function, calculations
of entropy changes. Free energy functions. Calculation of enthalpy and entropy as function of

pressure and temperature, Heat effects. Criteria-for equilibrium and their application.

6. Mechanical Operations: Size reduction, Properties, Handling and Mixing of particulate solids,
Mechanical separations, Screening Filtration, Sedimentation, Conveying and Storage of solids.

PAPER ~ I

T Process Technology : Manufacture of following chemical products in process.industries -
Lecation and uses — Water, Soda ash, Caustic soda ‘and Cﬁlorine, Ammonia, Fertilizers —
Industrial acids, Sulphu-ric acid, Nitric acid, Phosphoric acid — Industrial gases — Sugar, Pulp and -
peper, Cement, Electro thermal industries; Calcium carbide, Silicon carbide, Graphite, Coal

chemicals, Pigments and Peints.



2. Material and Energy Balances: Basic calculations, Material balances with and without

chemical reactions, energy balances, combustion.

3. Instrumentation and Process Control: Qualities of measurement, measurement of
temperature, pressure and vacuum, liquid level, density and viscosity, composition and analysis.
Process control _ Automatic process control ~ Elements of a control system — Controllers modes

of control and its applications.

4.Petro Chemicals: 1. Origin of petroleum. 2. Natural Gas : Composition application as fuel. 3.
Petroleum Refining : Refining of crude petroleum, production of gasoline, kerosene, heating oils
and residual fuel. Lubricants, asphalts and solvents. 4. History of petrochemical industry and
alternative sources. 5. Characteristics of pefrochemical manufacture. Techniques involved
Naphtha cracking, alkylation, isomerization and polymerization to produce petro-chericals. 6.
Petro-chemicals and their application. 7. Classification of petro-chemicals according to source a)
Ethylene derivatives b) Derivatives of higher parafﬁns c) Propylene derivatives d) Derivatives of
C4 hydrocarbons e) Derivatives of higher olefins f)  Derivatives of aromatics g) Economic

aspects of petro-chemical industry in India.

{5‘. b2
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11. METALLURGY

PAPER - |

4. Mechanical Testing: Cohesion between atoms: bonds, potential energy Vs interatomic

dislance curves, Fundamentals of crystal structure of metals; tension testing: tenslle properties,
strain aging, ductle and britfle materials; Erichson cupping test, directionality; torsion test:
specimen behaviour under torsion; hardness test: Brinell , Rockwell and Vickers test, relation
between hardness and tensile strength, micro hardness testing; creep test: creep Lcurve, stress
rupture test; fatigue test: S-N curve, statistical nature, effect of mean stress; impact test: Charpy

and Izod test, transition temperature; structures & properties of engineering materials.

2. Metallurgical Thermodynamics: Review of first ‘and second laws of thermodynamics,
Maxwell's -relations; free energy concept and -applications, general strategy of deriving

thermodynamic relations; third law of thermod_jrnamics; related problems. Solutions, partial molar

~ properties, Gibbs-Duhem equation, fugacity activity, equilibrium constant; regular solutions,

integration of G-D equatlon dilute solutions, interaction parameter; equilibrium in thermcdynamlc
systems, structure of unary phase diagrarns in (P, T) space, Ciausrus -Clapeyron equation, triple

point, al ernatzve repr esentation of unary di rams; Gibbs phese rule, Free energy-composition
dragrams Ellingham diagrams actwat.cn energy, effect of activation energy on reaction rate,

chem|cally ccntrc!led reactlcns (bcth |deaf and non-ideal systems).

3. F'hys:cal metallurgy and phase dragrams Structure cfmeta[s space !aﬁ{ce unu cells crystal
ystems metallic crystal structures packmg effi ciencies, planes and darect ions, VOIdS
zmperfectlcns in crystalline solids, dislocations and plastic deformation, theoretica[ shear strength
concept of dislocations, types of dislocations, Burgers vector, strain field associated with
dislocations, dissociation of dislocations, climb and cross slip, dislocation interactions, 'piaéiic
deformation by twin, yield point phenomenon, strain” ageing, ‘work “hardening in single “and
polycrystalline materials, effect of temparature, composition and grain size on strain hardening,
recovery, recrystallisation and grain growth, diffusion in solids, applications of diffusion concepts,
solidification of metals, freezing of alloys, Scheil equation dendritic freezing in aIicye, freezing of
En”gcts?i?:egreg'aﬁch, ‘homogenization, growth of single crystals. PHASE DIAGRAMS : Types of
solid solutions, Hume Rothery rules, intermediate phases, binary isomorphous system; phase rule
and lever rule, miscibility gaps, eutectic systems, phase diagrams with intermetallic compounds;
monotectics, syntetic, eutectoid, peritectic and peritectoid reaclions in binary systems and
solidification behaviour of typical alloys in these syslerns . Fe-Fe3C phase diagram , other

‘commercially impoertant binary systems.



o LE g
\(9/ 4 Mineral dressing and principles of extractive metallurgy: Scope of mineral dressing in ™
: (ralrurgy crushing and grinding , sampling and particle size analysis. Gravity concenfrat'.,

methods . froth flotation , magnetic and electrical separation cyclones , filters , solids conveyance
and storage. Principles of extractive metallurgy: Sources of metals, pyrometallurgical processes,
refining processes, hydrometallurgical processes, recovery of metal values from leach solution,

electrometallurgical processes, electrorefining and electrowinning . copper: sources of copper,

extraction from sulphide ores, refining, newer processes for copper extraction, hydrometallurgy of

copper; zinc: sources, pyrometallurgical extraction, hydrometallurgical extraction, recovery of
byproducts (cadmium); Imperial Smelting Process (ISP); lead: sources, extraction of lead, lead

blast furnace, 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. Various tests for coal for selection of coal
for metallurgical processes. Manufacture & testing of coke for various uses. Petroleum, its sources
& distillation. Various tests for liquid fuel. Manufacture, uses & analysis of various gaseous fuels.
Combustion calculation on solid, liquid & gaseous fuels, Classification & desirable properties of
refractories. Testing of refractories. Special refractories. Use of refractories in ferrous & non

ferrous industries. Manufacture of various refractories.

PAPER - Il

1. Process engineering : Units and dimensions, applicatiohs of transport phenomena, properties
of fluids, laminar and turbulent fluid flow,_StOke's Law, flow past submerged bodies, flow through
packed and fluidized beds, Bernoulli's Equation, dimensional analysis flow of compressible fiu'ids

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 solids, liquids and gases,
Knudsen's d|ffu510n, diffusion processing and homogenlzation of alloys, unsteady state mass

transfer, concept of mass transfer coefficient .

2. Production 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 sintering and
pelletising, testing of burden materials, blast furnace reactions, thermodynamics and kinetics
study, recent developments in the design and operation of the blast furnace, irregularities in blast
furnace operation and their remedies, blast furnace refractories and instrumentation, blast furnace
slag aJnd gas : importance, formation and use. Direct reduction methods, details of some
commercial processes like Corex process PRODUCTION OF STEEL - History of steel making,
principles of steel making, LD/ BOF, QBOPIOBM, Energy optimising furnace(EOF) , Inputs



required in oxygen Steel making, Yields from metallic inputs. Alloy and Stainless steel making,
continuous steel making , steel making in induction furnaces, secondary steel making processes ,
steel degassing processes ,casting pit practice, continuous casting of steel, molds used for

continuous casting use of casting powder, electromagnetic stirring , defects in continuous cast

product :

3 Heat treatment : Nucleation and growth of austenite, pearlitic transformation, TTT diagrams,
fcrmaﬂon of martensﬁe anneaflng, normahzmg hardening and tempering, hardenability , heat
treatment furnaces, austempermg martemperng ausfommlng thermo mechanical treatments;
surface hardening of steels; effect of alloying elements on Fe-C diagram, structure and properties
of steels: carbon and alloy tool steels, stainless steels, HSLA steels, maraging steels, dual phase

steels: cast irons and their heat treatment, aluminium and its alldys ;

4. Netal formlng and corrosion engmeenng Elasticity and plasticity, y:efd c:nterion thecnes of
metal formmg, hct warm and cold workmg, , super - plasticity and explcswe fcrmmg, frtctlon and
'Iubrzcafzon in metal wcrkmg processes forgmg, CAD & CAM in forging, extrusion, mannesmann
mill, rolling, drawmg of rods, wire and tube dles optimum die angle, bulk formmg and sheet
-meta1 forming, deep drawing, redrawing, llmmng draw ratio, role of texture defects in sheet metal
~working, bending, shearmg rubber pad forming, stretch formmg, high energy rate forming,
numerical probiems and deSIgn aspects ‘in forming. CORROSION ENGINEERING : Definition of
~ corrosion, corrosion damage classrﬁcafion of corroswn electrochemical aspects, elecfrochemma,
- react:ons mlxed pcteﬂtial theory polansation passwity, enwmnmental effects effect cf cxygen
and ox1d:sers effect of temperature, effects of corrosive concentration, corrosion testmg‘ standard
expressions ‘for: ‘corrosion - rate, galvanic corrosion, erosion ccrrosmn crevice corros;on

intergranular corrosion, pitting, stress corrosuon Paint tests, sea water tests. [nferpretatlon of

results, Corrosion -preventfon : cathodic and anodic protection |, coatmgs, high-temperature -

corrosion .

5. Foundry technology Patterns, sand moulds, moulding processes, special casting process,
evaluation -and characterization of moulding materials, cores and core materials, mould
production, core production, sand compaction, foundry machines, moulding equipments, foundry
layouts, mechanization & automation, different types Iof foundries, solidification, growth structures
in Edr_é"metals, applications of constitutional super cooling to castings, cast structures, gases &
inclusions in castings, segregation, defects related to solidification, design of risers, runner
systerns and design of runners, elements of cas sting designs, foundry metallurgy of cast irons,
produciion of S.G. iron and malaeabf_e iron, classification of gray cast iron, inoculation practice.
ADI, ste=l foundry practice, melting practice, cupolz, induction meiting, melting of aluminium and

—copperailoys.



12. MINING ENGINEERING

'PAPER - |

. GeneraI Mechamcai Engmeering Strength of matenal ‘and power transm;sston elements of -

Hydraulics, Internal combustion Engines (OTTO cycle, Diesel Cycle) Power Transmr ssion (let |

Chain, Rope Dnve) compressm pneumatfc Maohmes

2. Geotoov Struotural Geo!ogy Deﬂnl‘uon and scope Recognmon of’ fauits folds jOIﬂtS
unconfirmaties etc., Primary and induced structures, their importance in Mmmo Beddmg‘ Lm:a’uon
foliation, fracture, Cleai efc,, field Geo{ogy, imporiance and scope of 1’1Ioo-Gso!ogy, field

technigues, géoiogian mapping. _

- 8. Prmr‘ap[es of Stratlgraphy

4. Exp!oratory Dniimg F’nnolples selectlon of 5|te Iay outs, detaifs of equrpment methods of

drllimg and their vanatlon lnterpretation of bore ho!o data

i Exploswes and Blastmg C{assn" cation, types and use of expioswes storage and traﬂsport

-Biastmg techmques in UG aﬂd Dpe” COSt mines.

6. Supports Objectwes I[mltatlonc of mine supports Types of mine supports and systematlo

| "‘_timbenng Power supports roof s’nohmg, roof bolting

7 Mmeralogy Physma! chem':oal and opt;ca! charaotenstics of oommon rook forming smcate- ;

'_'mmera! groups Struotural class;Fcatlon of silicates. Mlnerals of Carbonate Phosphate and:
sulphide groups. : : :

PAPER - I

1. Opening and Choice of Mining Methods: Openmg, development of mineral deposits,
classification of mining methods merits, demerits and application. Bord and pillar mining. Long
wall mining. Open cast mining and their veriations. Des:gn of suitable methodology of mlntng for
specific conditions Ilke thickness, depth, inclination, annual productlon etc., thick seam mining,

stowing, bench parameters, box-cut.

2. Metal Mining: Scope and limitations of U/G metal mining methods, Classification of U/G metal

mining systems and their applications in different conditions.
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3.Mine Surveying: Principles of surveying. Different methods and their importance. Ch 1 .

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

“to plans and sections.

4.Mining Machlnery Elements of transport system, classification and techno economic indecies.

Rope hauiage locomotive haulage, conveyers Aerial ropeways, trackless haulage, Winding.

Drainage and pumping.

5.Mine Enwmnmental Engmeerma Mme alr and envrronment Natural and mechanical
ventxla’uon Types deagn vanab!es seiectlon mstal[ation and ma{ntenance Mine fires,

explosions and :nnundatlons Rescue and recovery.

6. Mine Legislation and Safetw RPgLi'ﬂlIDﬂS pertaining to conservation's, exploitation of mineral

deposits. Safety welfare and hygiene of mine workers.




13. GEOLOGY
PAPER-1

Umt-—{ _ il
: Geomorphology and Remote Sensmg Weathermg and erosmn Geofogmal act;en of River
wind and .glacier. F’hysmgraphy of India, Appilcation of geomo:phology Prmc:plee of aerial'

-photography, photogrammetry and satellite remote sensing — data produets their mterpretation

and apohca_’uoo. Qeogrephic Ir;_fo;fmation System (GIS) - Pnanples and apphcat[on :

Unit =1l

Mineralogy: Physical, chemical and optical characteristics of common rock forming silicate
mineral oroups Structural classn"catmu of silicates. Iv‘lmeras of Carbmme F‘hosphate and .

sulphide groups. Atomic subst;tuﬂon, lsomorp:msm polymorphism : Prmmples of XF{av

Diﬁ‘ractien. ' : '

! .Un1t—~lll

Structural Geo!ogy Concept 01’ strese stratn and rock deformatlon Structure! analysrs of fe[ds
. joints end faults Lmea’uon and follatlon Unconformttles and basemeni cover relat on Superposed

"deformataons

Uniz--'_"lv s P

and geoteotomc evolution ef gramtes basaits anor‘chosﬁes ephlo[zte klmberhte Texture nr}d
- structure of metemorph c rocks, reg:onal and contact metamorphusm Charactenst{cs ef d:rferent '
grades and fa01es of metamorphism. P[ate teetomcs and metamorphic zones. Metasomatasm ED

- granitisation, mlgmatltes and paired metamorphsc_belts

Unit-V

Sedxmentology and Geochemistry Sedtmentary structures and 1extureﬂ vaenance and
dlageneSis Sedlmentary env;ronment and facies, Tectomcs and sedlmentatlon Class:ﬁcatmn of
sedlmentary rocks. Sedimentary basins of lndaa Earth in relation to solar system structure and
composmon of Earth Geochemical cycle meteoﬂtes Concept and application of stable isotopes

in sedimentology.



;graphlte placer deposrts gemstones

PAPER-I

Uit I .
Palaeontology: Morphology and time ranges of fossil groups. Evolutionary changes in mollusks
and mammals in geological time. Siwalik vertebrate fauna, Gondwana flora. Evidence of life in

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

Stratigraphy: Stratigraphic code and nomenclature, Geological time scale, Stratigraphic
correlation, Precambrian stratigraphy of India. Stratigraphy of the Palaeozoic, Mesozoic and
Cenozoic formations of India, Gondwana system and Deccan traps. ‘Palaeoclimate and

pa!aeogeography.l' Coh’cept of seismic a'ntft'"'eequehce' stratigraphy.
Unit — il

Geophysics and Fuel Geology: Geophysical technigues: gravrty, electrical, magnettc and
seismic. Origin and classification of coal Indian coat deposits: Gondwana, Tertiary and lignite.
Coal Bed Methane (CBM). Origm m|grat|on and entrapment of natural hydrocerbons structurat
stratloraphlo and mlxeo' traps Geographtcal and Geologtca! distribution=of onshore and offshore

petrotlferous basms of Indla :

Unlt— IV

Eoonomtc Geology Process ofmmeraltzahon magmatio hydrothermat supergene, sedimentary
exhalation (SEDEX). MmerslogyT mode of oceurrence and distribution of iron, manganese,
a[umlntum chromlum base metals end go[d Ino'lan deposrts of fon- meta[s mica, asbestos

es, evapontes Strategic {:I‘itlcai and essentraI

'mlnerals Metaﬂogento epoohs and prownces Surface and subsurface exploratton and

prospecting.
Unit — V

Hydrogeology and Environmental Geo!ogy: Natural hazards - preventive / precautionary
measures of floods, landslides, earthquakes, tsunami, coastal erosion. Impact assessment of

anthropogenlc activities: opencast mining, river vatley projects, solid and radloactwe waste

-dtsposat excess wnthdrawal of groundwater oil so:li Concept of gtobal warmlng, sea level rise.

\.:’ertloai dtstr[butlon of groundwater oiassrfroahon of aquifers, hydrologic cycle. Hydro!oglcat
propertres 430r051ty permeabillty, Darcy's iaw and its application. Groundwater prownces of India.
Groundwater quality and contamination, groundwater recharge, rainwater harvesting. Engmee*mg

properties of rocks, geological investigation for dams and reserveirs. Tunnels: type, method and

-problems.

LAY
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